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Lenb nanHOrO MOCOOHUS — OKa3aTh METOJIUYECKYIO TIOMOIIb MeIaroraM MpH IMOJrOTOBKE M TPO-
BEJICHUIO Y4eOHBIX 3aHATHI, HAIIPABJIEHHBIX HA pa3BUTHE (DYHKIIMOHATBHON ITPAMOTHOCTH O0YYaIOIIIXCS
5-9-x Kmaccos.

B nocoonn paccMaTpuBaArOTCA BO3MOXKHBIC ITYTH KOHCTPYUPOBAHUA JUIAAKTHUYCCKOTO U METOAU-
YECKOr0 COMPOBOXKICHHS Pa3BHTHUS (YHKIMOHAIBLHONH TPaMOTHOCTH oOydaronmxcs 5-9 xmaccoB. Pac-
KPBIBACTCSl XapaKTEePUCTUKA BCEX KOMIIOHEHTOB (DYHKIIMOHAJIBHOM IPaMOTHOCTH, ONHCHIBAETCS METO/IH-
Ka IpoBeJeHUs Y4eOHbIX 3aHsATUH. Oco0oe BHUMaHME YAETSETCS TUAAKTUYECKOMY U METOJUYECKOMY
WHCTPYMEHTApUIO OpTaHW3aIlH TTO3HABATEIBHOW JIEATETHbHOCTH OOydaromuxcs, obecreunBaromas pas-
BUTHE 4-X KOMIIOHEHTOB ()yHKIMOHAIBbHOW IPaMOTHOCTH (UMTATEIbCKOH, MaTeMaTHUYECKOW, €CTECTBEH-
HO-Hay4HOU ¥ (PUHAHCOBOM) COBPEMEHHBIX MOJPOCTKOB.

Meroauyeckoe ocodue MpeaHa3HaueHO YYUTENIM 00pa30BaTeNbHBIX YUPEKACHHUH, peann3yro-
muM nporpamMmy «Pa3BuTHe (QyHKIMOHAIBHOM TPaMOTHOCTH OOYYAIOMIMXCS OCHOBHOHM IIKOJIBDY, BCEM
nearoraM, 3aMHTEPECOBAHHBIM B MIOBBILICHUH KaY€CTBA COBPEMEHHOT0 00pa30BaHHsI.



DOYHKIMOHAJbHASI TPAMOTHOCTH KaK I1€eJIb, IEHHOCTDh U pe3yJbTaT
OCHOBHOT'0 0011ero 00pa3oBaHMs

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

DYHKYUOHAIbHAA ZDAMOMHOCHb Ye106€KA: NOHAMUE U CMPYKmMYpa

Tepmun «rpamoTHOCTB», BBeJIeHHBIN B 1957 1. KOHECKO, nepBonavyaibHO
OIpPENEIsUICS KaK COBOKYIHOCTh YMEHHM, BKIFOYAKOIIUX YTEHUE U MUCbMO, KOTO-
pbl€ MPUMEHSIOTCS B COLMAILHOM KOHTEKCTe. MIHBIMHM ClIOBaMHU, IPAMOTHOCTh —
3TO ONpPEJIECICHHBIN YPOBEHb BIIAJICHUS HaBbIKaMHU YTEHUS M IUCbMa, T. €. CIIOCO0-
HOCTbh UMETBH JIEJIO C MIEYATHBIM CIOBOM (B 00JIee COBPEMEHHOM CMBICIIE 3TO HABBI-
KM YTEHMS, IUCbMa, cYeTa U pabOThl C JOKyMeHTaMu). OJHOBPEMEHHO ObLIN BBE-
JI€Hbl TIOHATUS «MUHUMAJbHOM TPAaMOTHOCTH» M «(PYHKIIMOHAIbHOM TpaMOTHO-
ctu». [lepBoe xapakTepu3yeT cnocOOHOCTh YUTATh U TUCATh IPOCTHIE COOOIICHHUS,
BTOpPOE — CIIOCOOHOCTH UCMOJIb30BaTh HABBIKM YTEHUS M IIMChbMa B YCIIOBUSX B3au-
MOJIEUCTBUSL C COIMYMOM (0(OpMUTH CYET B OaHKE, MPOYUTATh MHCTPYKLHUIO K
KYIUIEHHOMY MY3bIKaJbHOMY LEHTpPY, HalucaTh UCKOBOE 3asBJIEHUE B CYyJ U T.1.),
T.€. 3TO TOT YPOBEHb I'PAMOTHOCTH, KOTOPBIM JIE€JAET BO3MOXHBIM HOJHOLEHHYIO
NeSATEIbHOCTh MHIMBUIA B COLIMATILHOM OKPYKEHUHU.

[IpuMUTHBHOE MPEACTaBICHUE O TPAMOTHOCTH KaK HEKOTOPOM MHHHMAb-
HOM Ha0ope 3HaHUM, YMEHUN U HaBBIKOB (YUTaTh, MMCATh, PUCOBATH U T. 1.), KOTO-
pble HEOOXOAMMBI JJII HOPMAJbHOM KU3HENESITEIIbHOCTH YeJIOBEKa M OOBIYHO
OCBaMBAaIOTCS B HAYAJIBHOW IIIKOJIE, HA CErOJHSAIIHUN JI€Hb CTAHOBUTCS HEIOCTa-
TOYHBIM JUTS PELICHHS COBPEMEHHBIX COLMANBHBIX MPOOIEM

B.A. EpmosieHKO omuchIBaeT cienyrooummye 4 sramna pa3sBUTUS MOHSTHS O
(GYHKIIMOHAJIBLHON T'PAaMOTHOCTH.

1-# stan (konen 1960-x — Hayasno 1970-x rr.) — QyHKIMOHAIBHAS TPAMOT-

HOCTb paCCMAaTpPHUBACTCA KaK JOIIOJIHCHUC K TpaI[I/ILII/IOHHOfI I'paMOTHOCTH, CJICI-

! Pynuk I'.A., KaiiranoBa A.A., Cror C.I'. ®yHKIHOHAIBHAS TPAMOTHOCTb — HMIICPATHB BpeMeHH // O6pasoBaHue
yepes3 BCIO JKM3Hb: HEMPEPBIBHOES 00pa30BaHue B HHTEpecax ycroiunBoro pasputus. 2014, Ne 1. T. 12. C. 263-2609.
3



CTBHEM Yero SIBNIsACeTCA (YyHKIUOHAIBHBIM METON O0yUYEHUS TPAMOTHOCTH, CTPOSI-
MIETOCS C y9eTOM (DYHKIIMOHAILHOTO 3HAHMSI, TJIAaBHBIM 00pa30M, SKOHOMUYECKOTO
XapakTepa; KOHILENIHUs U cTparerus (yHKIIMOHATLHON rPaMOTHOCTH MOHUMAIOTCS
KaK 00eCreYeHne CBSI3M MPOIIECCOB OBJIAJICHHS YTEHUEM U MHChMOM, a TaKkKe To-
BBIIIIEHUEM MPOU3BOAUTEILHOCTH TPYJa W YIYyUIICHUEM YCIOBUU KU3HU PaboT-
HUKa U €r0 CEMbH;

2-11 stan (cepequna 1970-x — mavamo 1980-x rr.) — oco3HaHue (PyHKITHO-
HaJIBHOW TPaMOTHOCTU KakK MPOOJIEMbI Pa3BUTHIX CTpaH; ee 000COOJIeHUEe OT Tpa-
JUIMOHHOW IPaMOTHOCTH; PacUIMPEHUE COCTaBa U COJIEpkKaHU (PYyHKIIMOHAIBHO-
ro 3HaHMS C YUYETOM BCEX CTOPOH OOIIECTBEHHOM >KM3HU (SKOHOMHYECKOU, MOIH-
TUYECKOM, rpaXk1aHCKOM, 001IecTBeHHOM, KyIbTypHOH); BBeaeHue FOHECKO mo-
HATHAA «(QYHKIIMOHAITBPHO HETPAMOTHBIM YEJIOBEK» (KaK 4YelloBEeKa, KOTOPHIN «HE
MOKET y4acTBOBAaTh BO BCEX BUAX JESITEILHOCTH, B KOTOPHIX TPAMOTHOCTh HEO0-
xoauMa i 3 PeKTUBHOTO (HYHKIIMOHUPOBAHUS €r0 TPYIIBI U OOLIUHBI, U KOTO-
pbI€ JTafOT €My BO3MOXKHOCTBH IMPOJOJKATh TOJIb30BAThCA YTCHHUEM, MHCHMOM M
CUYETOM JIJISi CBOETO0 COOCTBEHHOTO Pa3BUTHS W I pa3BuThsi oOmuHb [[lepe-
cMmoTpeHHas Pexomennanus... 1978]); BO3HUKHOBEHHE MPECTABICHUSI 00 U3MEH-
YUBOCTH (PYHKITMOHAIBHOW TPAMOTHOCTH B YCJIOBHUSIX OOIIECTBEHHBIX U3MEHEHUIA;

3-it atan (cepenuna 1980-x — koner 1990-x rr.) — ycTaHOBJIEHUE CBS3H
(GYHKIIMOHATBLHOW TPAMOTHOCTH C TTOBBIIIAOIIMMCS YPOBHEM BJIaJICHUS MHUCHMEH-
HBIM CJIOBOM, OOIIero oopa3oBaHusi, M3MEHECHUSIMH B chepe Tpy/aa; BKIIOUCHUE B
€€ COCTaB TPAAUIIMOHHON TPaMOTHOCTH; OCO3HAHHUE JIBYXYPOBHEBOM CTPYKTYPHI
(GyHKUIHMOHATBHOM TPaMOTHOCTU (IJ100aNbHBIE U JIOKAJTBHBIE COCTABIISIIOLIUE), €€
POJI KaK OCHOBBI «ITOKU3HEHHOT0» 00pa30BaHUsl, CTAHOBJICHUS JIMUHOCTH;

4-i1 stan (Hadano XXI Beka) — ycTaHOBJIEHUE W3MEHEHUN B COCTABE U CO-
JepkaHnu (PyHKITMOHATIBLHON TPAMOTHOCTH TIPH MEPEX0/ie K MOCTHHAYCTPHAIBHO-
My OOIIECTBY; OCO3HAHUE (PYHKITMOHAIBHOW TPAMOTHOCTH KaK rapaHTa KU3He e sI-

TCJIBbHOCTH YCJIOBCKA, CPEACTBA €ro YCIICHIHOI'O XU3HCYCTPOCHUA B MCHAIOIICMCS



MUpE; aKIEHTUPOBAaHUE POJU (DYHKUMOHAIBHOTO YTEHHs KaK CPEACTBa Pa3BUTHUS
DYHKIIMOHATBHOI FPAMOTHOCTH".

[To muennto C.A. Kpynnuk, B.B. MarkeBuua, «mpo0iemMaTuka rpaMOTHO-
ct ((QPyHKIMOHAIEHOW IPaMOTHOCTH) CTAHOBUTCS aKTyaJbHOW TOJBKO TOT/A, KO-
r7la CTpaHa JOJ>KHA HaBEPCThIBATh YIYIIEHHOE, IOTOHATh Apyrue crpanbl. MiMeH-
HO TMOATOMY MOHATHE (DYHKIIMOHAIBHONM TPaMOTHOCTH MCHOJB3YETCS Kak Mepa
OLIEHKH KauyecTBa >KU3HU OOIIecTBa (CBOETO poja KyJIbTYPHBIA CTaHIApPT) MPHU CO-
IMOCTABIICHNH COLHATEHO-DKOHOMHYCCKOH d(PEKTUBHOCTH PA3HBIX CTPAH»".

OTtedecTBEHHbIE HCCIEIOBATENN BBIICIAIOT CIEAYIOIIUE OTIMYUTEIbHBIC
4yepThl (YHKIMOHAIBHOW TPaMOTHOCTH:

a. HaIlpaBJICHHOCTb Ha pelleHUe ObITOBBIX MPOOIIEM;

0. SIBJISIETCSI CUTYaTUBHOW XapaKTEPUCTUKOW JTMYHOCTHU, OCKOJIbKY OOHapy-
AKUBAET ce0s1 B KOHKPETHBIX COLIUAIBHBIX 00CTOSITENCTBAX;

B. CBSI3b C PEIICHUEM CTAHIAPTHBIX, CTEPEOTUITHBIX 3a/1a4;

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

. UICTIOJIb3YETCS B KAUECTBE OLIEHKH MPEXkKE BCErO B3POCIOro HACEIICHHUS;

€. IMEET CMBICH TJaBHBIM 00pa3oM B KOHTEKCTE IMPOOJIEMbl MOMCKA CIIOCO-
6OB YCKOPEHHOI INKBHAALHH HerPAMOTHOCTH .

OyHKIIMOHAJIbHAS TPAMOTHOCTh Ha CTYNEHU 00IIero oopa3oBaHusl paccMart-
pUBaeTCA Kak MeTanmpeIMETHBI 00pa3oBaTeNbHbIN pe3yibTaT. YPOBEHb 00pa3o-
BAaHHOCTH TOJIPa3yMEBAET UCIOIb30BaHUE MOJIYYEHHBIX 3HAHUW ISl pEeLICHUs aK-
TyaJIbHBIX MPOOJIeM 00y4eHHsI U OOIEHHSI, COUATBHOTO U JTUYHOCTHOTO B3aUMO-
neiictBusi. @yHKIMOHAIbHAS TPAMOTHOCTh CIIOCOOCTBYET aJleKBaTHOMY U MPOAYK-

TUBHOMY BBIOOPY MpOTpaMM MPpOoPeCCUOHAIBHOTO 00pa30BaHusl, TOMOTAET pelliaTh

2 Epmonenko B.A. Pa3Butie hyHKIMOHAIBHOM IPaMOTHOCTH O0YYaIOMIET0Cs: TEOPETUIECKUH acleKT // DIIeKTpOoH-
HOe Hay4yHoe 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
¥ Kpynuuk C.A., Mankesna B.B. ®yHKIHOHANBHAS TPAMOTHOCTB B CHCTeMe 06pasoBanmst Benapycn. — Mu.: AIIO,
2003. 125 ¢. C. 100.
* Pymuk T.A., XKaiitanoBa A.A., Cror C.I'. ®yHKIHOHANbHAS TPAMOTHOCTb — MMIICPATUB BpeMerH // OGpa3oBaHie
yepes3 BCIO JKM3Hb: HEMPEPBIBHOES 00pa30BaHue B HHTEpecax ycroiunBoro pasputus. 2014, Ne 1. T. 12. C. 263-2609.
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OBITOBBIE 3a/1a4, B3AUMOJEHCTBOBATh C JIFOJbMH, OPraHU30BbIBATH JI€JI0OBbIE KOH-
TaKTbl, BBIOUPATh MPOrPAMMBI JOCYTa, OTBETCTBEHHO OTHOCUTHCS K 00SI3aHHOCTSAM
rpaKJaHuHA, OPUEHTUPOBATHCS B KYJIBTYPHOM MIPOCTPAHCTBE, B3aUMO/ICHCTBOBATh
¢ npupoHOou cpenor. OyHKIMOHAIBbHAS TPAMOTHOCTh OINPEAEIISIET TOTOBHOCTh K
BBITIOJIHEHUIO COIMAIBHBIX poJiel u3duparess, MoTpeOUTesNs, YieHa CEMbU, CTY-
neHta. OyHKUIHUOHAJIbHAST TPAMOTHOCTb IO3BOJISIET HCIOJIB30BATh HMEIOIIUECS
HaBBIKH [PU OPraHM3alUU PA3HBIX BHUJOB MYTEIIECTBUM, 00JEr4aeT KOHTAKTHI C
PA3IMYHBIMY COLHATBHBIMY CTPYKTYPAMH M OPTAaHU3ALHSIMH 1 T. 1.

Mexnaynapoanbsie uccienoanuss PISA (Programme for International Stu-
dent Assessment), HampaBJICHHBIC Ha OIICHKY KayecTBa OOpa30BaHMS B PA3IUIHBIX
CTpaHax 4epe3 IUarHOCTUKY B TOM UHUCJE YPOBHS (PYyHKIMOHAIBHON IPaMOTHOCTH
BBIITYCKHUKOB OCHOBHOM WIKOJBI, JEKOMIIO3UPYIOT ()YHKIMOHAJIBHYIO TI'PaMOT-
HOCTb B BUJIE TPEX COCTABIISIFOLIUX:

1) rpaMOTHOCTh B YTEHHH — CIIOCOOHOCTH YeJIOBEKa MOHUMATH, HCIIOIb30-
BaTh, OLICHUBATh TEKCThI, PA3MBIIUIATh O HUX M 3aHUMAThCS YTEHHUEM JUIsl TOTO,
4YTOOBI IOCTUTaTh CBOMX LIeJieH, pacIIupsATh CBOM 3HAHUS M BO3MOXXHOCTH, y4acT-
BOBAaTh B COL[MATILHOM KU3HH;

2) TpaMOTHOCTh B MaT€MaTHKE — CIOCOOHOCTU 4YesloBeKa (HOpPMyYITUPOBATh,
OPUMEHATh M HHTEPIPETHPOBATH MaTEeMaTHKy B Pa3HOOOpa3HbIX KOHTEKCTax
(JIMYHOCTHBIN, OOLIECTBEHHBIHN, TPOPECCUOHANIbHBIN, HAYUHBIH). ITa CHOCOOHOCTH
BKJIFOYAET MATEMaTUYECKUE PACCYXKIAECHUS, UCIOJIb30BAHUE MATEMAaTUYECKUX IO-
HATUH, TIpoLeyp, (PAKTOB U MHCTPYMEHTOB, YTOOBI OMUCATh, OOBSICHUTH U TIPE-
ckazaTh siBjieHus1. OHa MOMOraeT JOsM MOHATh POJIb MATEMATUKU B MUPE, BBICKA-
3bIBaTh XOPOLIO OOOCHOBAHHBIE CYXACHHS M NPUHUMATh PELICHHs, KOTOpbIC
HE00XO0MMbI KOHCTPYKTUBHOMY, aKTUBHOMY U Pa3MBILIUISIOIEMY TPaXKIAHUHY;

3) rpaMOTHOCTH B 00JIACTH €CTECTBO3HAHUSI — CIIOCOOHOCTH YeJIOBEKa OCBa-
UBaTh U HCIOJb30BATh €CTECTBEHHOHAYYHBIEC 3HAHUS IS PAclO3HAHMS U MOCTa-

HOBKH BOIIPOCOB, AJIsI OCBOCHHUA HOBBIX 3HaHHﬁ, JJIA 00BSICHEHHUS €CTECTBECHHOHA-

® Konacosa H.1O. CHTyalnOHHBIC 3a1a4M 10 OICHKE (YHKIIMOHAIHHONH IPAMOTHOCTH YYAIIHUXCS: MCETOANYECKOE
nocobue. CII0., 2012. 138 c.
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YUHBIX SIBICHUNA U (HOPMYTMPOBAHUSA OCHOBAHHBIX HA HAyUHBIX JI0KA3aTEIbCTBAaX
BBIBOJIOB B CBSI3U C €CTECTBEHHOHAYYHOW MPOOJEMATUKON; NOHUMAaTh OCHOBHBIE
OCOOEHHOCTH €CTECTBO3HAHMS KaK (hOPMbI YEIOBEYECKOTO MO3HAHUS; I€MOHCTPHU-
pOBaTh OCBEIOMJIEHHOCTh B TOM, YTO €CTECTBEHHbIE HAYKU W TEXHOJOTUs OKa3bl-
BAIOT BJIMSIHUE HA MAaTEpUATbHYIO, HHTEIUIEKTYAIbHYIO U KYJIBTYPHYIO cepbl 00-
HIECTBA; MPOSBISATh AKTUBHYIO T'PAXKJAHCKYIO MO3UIIUIO MPU PACCMOTPEHHUH TPO-
0JieM, CBSI3aHHBIX C ECTECTBO3HAHHUEM.

JIOTIOJIHUTENBHBIM BUJIOM BBICTYNAeT (PMHAHCOBAsi TPaMOTHOCTh — CIOCO0-
HOCTb IIPUHUMATh OOOCHOBAHHBIE PELIEHUSI U COBEPIIATH 3P(HEKTUBHBIE AEHCTBUSA
B cdepax, UMEIOUMX OTHOUIEHUE K YNPaBICHHUIO (pUHAHCAMH, IS pean3alun
YKU3HEHHBIX 1IeJIel U TUIaHOB B TEKYIIMI MOMEHT U Oynyiiue nepuoasl. Takum o6-
pa3zoM, (uHaHCOBasi TPaMOTHOCTb — CJIOKHas c(epa, mpeanosararonas nNoHUMa-
HUE KJIIOUEBBIX (PMHAHCOBBIX MOHSATUN M MCIIOJIb30BaHHE 3TOM MH(OpMALMU IS
IOPUHATHSA Pa3yMHBIX PELIEHUH, CIOCOOCTBYIOIMX SKOHOMHUYECKON 0€30macHOCTH
1 0JIarOCOCTOSTHUIO JIIOJCH, a TakKe OOecreuuBaroias BO3MOKHOCTh y4acTHUsl B
DKOHOMUYECKOM KU3HU CTpaHBI6.

PISA monnmaer (QyHKIIMOHATBHYIO TPAMOTHOCTHh B IIMPOKOM CMBICIIE Kak
COBOKYITHOCTb 3HaHMM M YMEHHUH Ipax<i1aH, 00eCleYMBAIOUINX YCIEIIHOE COLH-
AJIbHO-9KOHOMHUYECKOE Pa3BUTUE CTPAHBI; B Y3KOM CMBICIE — KaK KJIIOYEBBIE 3HA-
HUS U HaBBIKH, HEOOXOAMMBIE JIJISl TIOJIHOLUEHHOTO Yy4YacTUs IPaKJIaHWHA B JKU3HU
COBPEMEHHOT'0 OOIIECTBA.

PISA He mpocTo omnpesenser, MOTyT JIM yYallluecs: BOCIPOU3BOAUThL 3HAHUS;
OHa TaK)Xe MPOBEPSET, HACKOJIBKO XOPOIIO YyYallHecs MOTYT 3KCTParoJupoBaTh
TO, YTO OHM y3HAJIW; MOTYT MPUMEHSTH MOJyYeHHbIE 3HaHUS B HE3HAKOMBIX YCIIO-

BUSIX, KaK B IIIKOJIE, TaK U 3a €€ IpeAeiaMu. DTOT MOAXO0 OTpakaeT TOT (akT, 4To

® «JlocTmkeHns: MOTOBIX» - Junior Achievement® (JA). CaiiT MEKIYHAPOJHOTO COAPYKECTBA HEKOMMEPUCCKHIX
OpraHu3alKii, TTOMOTAOIIUX MOJIOAEKH NPUOOPECTU 3HAHUS M HABBIKH, HEOOXOAUMBIE JUIA YCIEIIHOIO Y4acTHs
B MupoBoii sxonomuke. URL: http://ja-russia.ru/zhurnal/finansovaya-gramotnost/296-o-finansovoj-gramotnosti.html
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COBPEMEHHAsi IKOHOMHKA BO3HArPakJA€T JIFOJIEH HE 3a TO, YTO OHU 3HAIOT, a 3a TO,
YTO OHM MOTYT JENaTh C TEM, YTO OHH 3HAIOT .

C cepenunbl XX Beka npobiema pa3BuTus QyHKIUOHAJIBHOW I'PaMOTHOCTH
npuobperna TIo0anbHBIA XapaKTep W CBS3aHO 3TO C TE€M, YTO (PYHKIMOHAJIbHas
I'PaMOTHOCTb SIBJIIETCSI COLMATbHO-IPKOHOMUYECKUM SIBIIEHUEM, CBSI3aHHBIM C OJa-
TOCOCTOSIHUEM HAceJIEHUs M rocyJapcTBa B LIEJIOM, O YEM CBUJIETENIbCTBYIOT JaH-
HBIE HCCIENOBaHUM (PYHKIIMOHAIBHONH TPaMOTHOCTH, B TOM YHCJIE B3POCIOTrO
HACEJICHUS, B PA3JIMYHBIX CTPaHaX.

AHalM3 JaHHBIX KUCCIeN0BaHUs (YHKIIMOHAIBHOW TPaMOTHOCTH Y B3pPOCIIO-
ro HaceJleHus MoKa3al, 4YTo B Poccry HU3KOIPAMOTHBIE POCCUSIHE TOpa3/i0 Yallle,
YeM HU3KOTPaMOTHBIE KUTENIU APYTUX CTpaH, UMEIOT BbICIIee 0Opa3oBaHUE U 3a-
HUMAIOT JOJKHOCTH BBICOKOKBATM(DHUIIUPOBAHHBIX CHELHAIUCTOB. Takxke OHU Xa-
PaKTEepU3YyIOTCS JOCTaTOUYHO BBHICOKMM CTPEMJIEHUEM MOBBICUTH CBOIO Ipodeccro-
HAJIbHYIO KOMIIETEHTHOCTh (BUJUMO, OCO3HaBasi CBOM MPOOEIIbl B MPOPECCHOHATb-
HOM MMOJITOTOBKE).

BBICOKOTpaMOTHBIE POCCHUSIHE, 10 CPABHEHUIO C BBICOKOIPAMOTHBIMM I'paX-
JaHAMU JIPYTUX CTPaH, OTJIMYAIOTCS ropas3o MEHbIIE 00pa30BaTeIbHOM AKTHUB-
HOCTbBIO, OHU pPEXe MOBBIIIAIOT YPOBEHb CBOEH KBaJM(UKAIIMKU, HE MOTUBHUPOBAHBI
Ha yueOy, y HuX 0osiee BhIpaXKeHO HEJOBEpUE K OKPYKAIOIIUM JtoasiM. BeposTHo,
MMEHHO MX MAaCCUBHOCTh NPHUBOJUT K TOMY, YTO OHHM OTCTAlOT MO YPOBHIO MOJATO-
TOBKU OT CBOMX KOJUIET, paboTaoImX B 00jiee pa3BUTHIX SKOHOMHKAX, YTO JI€IaeT
UX MEHee BOCTPEOOBAaHHBIMHU Ha OTEYECTBEHHOM M MEKIyHApOIHOM PhIHKE TPY/a.

PesynbraThl uccienoBanus (YHKIMOHATBHOM TPAMOTHOCTH B3POCIBIX
BIIOJIHE COOTHOCATCS C pe3yJbTaTaMH, MOJYyYEHHBIMU Ha 15-JIETHUX MOAPOCTKAX

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

" PISA 2015 Results. Excellence and Equity in Education. Volume 1. URL: https://www.oecd-
ilibrary.org/docserver/9789264266490-
en.pdf?expires=1561869141&id=id&accname=quest&checksum=AF49DD8B36D7B9F993AEF1AEOCB19EA4
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HsJIK 26 MeCTO, 10 MaTEMaTUYECKON rpaMOTHOCTH — 23 MECTO, MO €CTECTBEHHO-
Hay4YHOU rpaMOoTHOCTH — 32 MecTo u3 70 CTpaH-y‘-IaCTHI/ILIS.

B nmanHOM cutyanuu Oojblas OTBETCTBEHHOCTH JIOKUTCS Ha POCCHUUCKYIO
IIIKOJTY, KOTOpasi 3aKjIaJbIBaeT OCHOBBI (DYHKIIMOHAILHON TPAaMOTHOCTH 00ydYaro-
mierocst 1 popMupyeT ero MoTuBanMioo Ha yueOy. IloaroroBka (yHKIIMOHAIBLHO
I'PAMOTHBIX IIKOJHPHUKOB C BBICOKMM ypPOBHEM aMOMIIMK M BBICOKOM 00pa3oBa-
TEJIbHOW AaKTUBHOCTBIO — 3TO YCIIOBHE COIMAIbHO-?)KOHOMUYECKOTO pPa3BUTHUS

CTpPaHBbI, IIOKA3aTCJIb Ka4CCTBA O6pa30BaHI/I}I.

DyukyuonanvHas cpamomuocms. ypoeuu PISA

PISA Boigenser 6 ypoBHeW QPYHKITMOHAIBHON IPaMOTHOCTH M OIUCHIBAET UX

CJICAYIOIIMM 00pa3oMm.
UwuraTenbckasi rpaMOTHOCTh

6 ypoBeHb. 3a/ladyi Ha ’TOM ypOBHE OOBIYHO TPEOYIOT OT YUTATENS ClIENaTh
HECKOJIbKO BBIBOJIOB, CPAaBHCHHUI M Pa3IUYHii, KOTOPHIE SIBJISIOTCS TOJAPOOHBIMU H
TOYHBIMU. OHU TPEOYIOT TEMOHCTPALMH TOJTHOTO U IE€TAIbHOTO TOHUMAHUS OJTHO-
rO WJIA HECKOJIBKHUX TEKCTOB M MOTYT BKJIFOUATh MHTETPAIUIO WH(DOpPMAIIUU U3 He-
CKOJIBKMX TEKCTOB. 3a/ladyil MOTYT MOTPeOOBaTh, UTOOBI UNTATETH UMEI JIET0 C He-
3HAKOMBIMH UJESIMU B IPUCYTCTBUM BUIHON KOHKYPHUPYIOIIEH HH(GOPMAITUH U Te-
HEPUPOBAJI a0CTPAKTHBIC KATETOPUHU ISl MHTEprpeTanuid. 3agaun pedIekCuu H
OIICHKH MOTYT MOTPEOOBaTh OT YWTATENS BBIJBUHYThH THUIIOTE3y WU KPUTHUECKH
OIICHHUTH CIIOKHBIM TEKCT Ha HE3HAKOMYIO TeMY, IPUHUMAas BO BHUMaHUE MHOTO-
YUCJICHHBIC KPUTEPUN WM TOYKH 3PCHHS, UCIIOJIB3YS CIIOKHOE MOHMMAaHUE, BBIXO-
JsIee 3a mpeesbl TeKeTa. BaKHBIM YCIOBUEM JJIs JOCTYNA W W3BJICUCHHS 3a1a4
Ha 3TOM YpPOBHE SIBJIICTCS TOYHOCTh aHaJM3a U TOHKOEC BHUMaHHUE K JCTAISAM, KO-
TOpPbIE HE3aMETHBI B TEKCTAaX.

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

TpeOYIOT OT YMTATENs MOUCKA M YHOPSAJOUYMBAHUS HECKOJbKUX (PPAarMeHTOB Ty-

® OcroBHEIC pe3ynbTaThl MexryHapoaHoro uccienoBanus PISA-2015. MeepanbHblii HHCTHTYT OLEHKH Ka4ecTBa
o6pasosanus (PHUOKO). Odurmansusiii caiit. URL: https://fioco.ru/results pisa 2015
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O0KO BHEApPEeHHOW HH(OpMaIHH, Jiesas BEIBOA O TOM, Kakast HH(pOpMaIHs B TEKCTE
SBIISIETCSL pesieBaHTHOM (HeoOxoaumoit). PednexcuBHble 3amaun TpeOyIOT KPUTH-
YeCKOW OLEHKU MM (OPMYJIMPOBAHUS TMIIOTE3, ONMUPASICh HA CIIELUAIU3UPOBAH-
Hble 3HaHUsA. Kak MHTepmpeTanmoHHbIE, TaK U pedIeKCUBHBIC 33Jaud TPEeOyIOT
IIOJIHOTO U JIETaJIbHOIO IOHUMAaHUS TEKCTa, COAEpKaHue WiK opma KOTOPOro He-
3HaKOMbI. JlJI1 BCEX acHeKTOB YTEHM 33Jaud Ha 3TOM YpPOBHE, Kak IpaBWIIO, CBS-
3aHbI C HOHATHIMU, KOTOPBIE POTUBOMOJIOKHBI OKUJAHUSIM.

4 ypoBeHb. 3aJjaul 3TOTO YPOBHS, CBSA3aHHbIE C U3BJICUEHUEM HH(pOpMaLUH,
TpeOYIOT OT YUTATENS MMOUCKA U YIOPSAJOUYMBAHUS HECKOJIBKHUX 3aJaHHBIX B TEKCTE
cBenieHnii. HekoTopsie 3agaun Ha 3TOM YPOBHE TPEOYIOT MHTEPIPETAIMUA CMbICTIA
HIOAHCOB S3bIKA C YYETOM TEKCTa B LIeJIOM. Jlpyrue 3aJauyd MHTEPHpPETALUNA Tpe-
OyIOT OHMMaHUsI U MPUMEHEHHUS KaTEropuil B HE3HAKOMOM KOHTeKcTe. Peduiek-
CUBHBIE 33/1a4d Ha 3TOM YPOBHE TPeOYIOT, UTOObI YMTATEIN HCHOIb30BAIU (POPp-
MaJbHOE WJIM OOILECTBEHHOE 3HaHME, YTOOB! BBIABUHYTH T'MIIOTE3Y WJIM KpUTHYE-
CKU OLIEHUTh TeKCT. YuTaTenu AOJHKHBI IPOJEMOHCTPUPOBATH TOYHOE TOHMMAaHHUE
JUIMHHBIX WJIM CJIOKHBIX TEKCTOB, COJEpKaHuE WM (opmMa KOTOPBIX MOTYT OBITh
HE3HAKOMBI.

3 ypoBeHb. 3a1auul ATOr0 YpOBHS TPEOYIOT OT YHUTATEINs IOMCKA U B HEKOTO-
pBIX ClTydasix pacro3HaBaHMS CBSI3U MEXy HECKOJbKUMHU YacTAMU MH(OpMaLUH,
KOTOpbIE JOJKHBI YAOBJIETBOPSATH HECKOJBKUM YCIOBUSM. MHTeprnpeTanmoHHbIe
3aJjauM Ha 3TOM YPOBHE TPeOYIOT, YTOOBI UUTATENb OOBEIUHUI HECKOJIBKO YacTeil
TEKCTa, YTOObI BBIJCIUTH TJIaBHYIO UICH0, TIOHSITh OTHOIIEHHE WJIM HCTOJKOBATH
3HaueHue ciaoBa win (paszbl. OHU JAOJDKHBI YUUTHIBATH MHOTHE OCOOCHHOCTHU TPH
CpPaBHEHHH, MPOTUBOIOCTABICHUM WM Kiaccuduxanuu. Yacro Tpedyemas HH-
dbopmaisi He BHJIHA WJIM €CTh MHOTO KOHKYpHpYIOLEeH UHPOPMALMK; U €CTh
JpyTrue TEKCTOBbIE MPEMSTCTBUS, Hampumep, chopMyIUpOBaHHbBIE Yepe3 OTpHIla-
Hue uaeu. PeduiekcuBHbIe 3a1a4u HA 3TOM YPOBHE MOTYT MTOTpeOOBaTh OT YUTaTe-
JIs1 HAXOXKJIEHUE CBS3EH, MTPOBEJICHUSI CPABHEHUS UJIM OLIEHKH OCOOEHHOCTEN TEeK-
cta. HekoTopeie pedriexkcuBHbIe 3a1a4u TPEOYIOT OT YUTATENs MPOJAEMOHCTPUPO-

BaTb TOHKOC IMOHMMAHME TCKCTA 110 OTHOIICHHIO K IPHUBBIYHBIM, IIOBCCIHCBHLIM
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3HaHusAM. [[pyrue 3agaun He TpeOyrOT MOAPOOHOTO0 MOHUMAHMS TEKCTa, HO TPeOy-
0T, YTOOBI UNTATENIb OMHUPAJICS Ha MEHEe O0IIMe 3HAHUS.

2 ypoBeHb. 3aJjauM Ha 3TOM ypOBHE TPEOYIOT, YTOOBI YUTATEIb HAILET OJIUH
WM HECKOJBKO (hparMeHTOB MH(POPMAIUH, KOTOPbIE MOTYT OBITh BBIBEICHBI H MO-
I'yT COOTBETCTBOBATh HECKOJBKUM YCIOBUSIM. Jlpyrue TpeOyIoT BbIJEICHUS TJaB-
HOU uien B TeKCTe, MOHUMAHMs OTHOUICHUH WJIM MHTEPNpETalliy 3HAYCHUS B Mpe-
JieNax OrpaHWYEHHOW YacTH TEKCTa, Korjaa mHpopMalus HE BUIHA, U YUTATENhb
JIOJDKEH CJIeNlaTh BBIBOJBI. 3aJjaull Ha 3TOM YPOBHE MOTYT BKJIIOUATh CPaBHEHUS
WM NpoTHBOpeuus. Tunuunele pedieKCUBHBIE 3a7a4d HA 3TOM YpOBHE TPEOYIOT,
YTOOBI YUTATENU CHEJAIN CPABHEHHE WJIM HECKOJBKO CBSI3€d MEXIY TEKCTOM W
BHEIITHUM 3HaHHUEM, OMUPAsICh HA JIMYHBIN OIBIT U TEKCT.

la ypoBeHb. 3a1aun Ha 3TOM YpPOBHE TPEOYIOT OT YUTATENSI HANTH OAWH WU
HECKOJIBKO HE3aBUCUMBIX (PparMeHTOB MH(OPMAIIMH; PACTIO3HATH OCHOBHYIO TEMY
WIM LEeJIb aBTOpa B TEKCTE€ O 3HAKOMOM TE€ME WJIM YCTAHOBUTH IIPOCTYIO CBS3b
Mexay uHpopmanuel B TEKCTE U 0OIIKUMH, TOBCEAHEBHBIMU 3HaHUsAMHU. Kak npa-
BUJIO, TpeOyeMas nHpopmaIusi B TEKCTE SIBJISIETCS 3aMETHOM, U TEKCT, KaK MpaBH-
JI0, HE COJIEPKUT MPOTUBOPEUNBON MH(DOpMALUK.

1b ypoBeHb. 3amaun Ha 3TOM ypOBHE TPEOYIOT, 4TOOBI YMTATENIb HAIICI
€IMHCTBEHHBIM KYCOK SIBHO 3asBJIEHHOW MH(OpMAIMK B BUJHOM MECTE B KOPOT-
KOM, CHHTaKCUYECKH MIPOCTOM TEKCTE CO 3HAKOMBIM KOHTEKCTOM M THUIIOM TEKCTa,
TaKUM KakK IMOBECTBOBaHHUE WJIM MPOCTOM CIHUCOK. TeKCT OOBIYHO BKIIIOYAET MOBTO-
peHue uHbopMali, KapTUHOK WM 3HAKOMBIX CUMBOJIOB. IIpoTuBOpeunBas vH-
dbopmanuss MuHMManbHa. B 3amavax, TpeOyrolmUX WHTEPHpPETALMHU, OT YUTATEINS
MOJKET MOTPeOOBATHCA YCTAHOBHUTH MPOCTHIE CBSI3U MEXKAY COCEIHHMHU (pparmeH-
TaMu UH(pOopMauu.

Maremartuueckasi r(paMOTHOCTh

6 ypoBeHb. Ha 3TOM ypOBHE WIKOJBHMKM MOTYT KOHIIENTYaJu3HpPOBATh,
0000111aTh U KCIOIB30BaTh MH(OPMAIMIO HA OCHOBE UCCIIEIOBAHUS U MOJEIHPO-
BaHUS CJIOKHBIX MPOOJEMHBIX CUTYyalluid, U MOTYT HMCIOJb30BaTh CBOM 3HAHHS B

AOBOJIBHO HCCTaHAAPTHBIX CUTyalHAX. Onu MOI'yT THOKO CBSI3BIBATH Ppa3INIHbIC
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UCTOYHUKHU MH(pOopManuu u npencrasiaeHus. [lIkonbHUKH Ha 3TOM ypOBHE CIOCO0-
Hbl K MPOJIBUHYTOMY MaT€MaTH4YECKOMY MBINUICHHIO W paccyxkiaeHuto. OHH Jie-
MOHCTPUPYIOT MaCTEPCTBO CUMBOJUYECKUX U (POPMATBHBIX MAaTeMaTUUYECKUX OTle-
paruii, TaKke MOTyT pa3paboTaTh HOBBIE MOAXOMABI U CTPATETHH B HOBBIX HECTAaH-
JapTHBIX cuTyauusax. [IIKOJbHUKM HA 3TOM yPOBHE MOTYT Pa3MBILUIATE O CBOMUX
JENUCTBUSX, 00OCHOBBIBATH CBOU BBIBO/IBI.

5 ypoBenb. lllkonbHMKM MOTYT pa3palarbiBaTh W pabOTaTh C MOJEISMHU
CJIO’KHBIX CUTYallUil, BBISBIATH UX OTpaHUYEHUs U fonyuieHus. OHU MOTyT BBIOU-
paTh, CPABHUBATH U OLIEHUBATH COOTBETCTBYIOIIME CTPATETUU IS PELICHUS CII0XK-
HBIX MPOOJIEM, CBA3AHHBIX C ATUMHU MojensMHU. LIIKOJIbHUKM HA 3TOM YpPOBHE MO-
I'YT MBICJIIUTh CTPATETUYECKH, UCIIOJIb3Ysl XOPOILIO Pa3BUTHIC HABBIKUA MBIIUICHUS U
YMEHHE pacCykJaTh, BHUKAaTh B CyThb cuTyanuu. OHU apryMEHTHUPYIOT CBOM pe-
HIEHHsI, 00OOCHOBBIBAIOT BBIBOJIBI.

4 ypoBenb. llIkonpHUK MOXKET 3PPEKTUBHO MPUMEHITH MOAETH ISl pa3z0o-
pa CJIIOXKHBIX, HO KOHKPETHBIX CUTyalllid, KOTOPbIE MOTYT BKJIFOYATh OrPaHUYCHHUS
WM TpebOBaTh BBIABMKEHMS TUroTe3. OHU MOTYT BbIOMpaTh M UHTETPUPOBATH
pa3JINYHbIE TPEACTABIEHUS, B TOM YHUCJIE CUMBOJUYECKHE, CBS3bIBAS UX HEMO-
CPEACTBEHHO C aClIEKTaMHU peayibHbIX cuTyanui. [IIkoapHUKN Ha 3TOM ypOBHE MO-
I'yT UCIIOJIb30BAaTh CBOM OIPAHUYEHHBIN JUAIIa30H HABBIKOB U MOTYT PacCykAaTh B
MPOCThIX KOHTEKCTax. OHU MOTYT MHTEPIPETUPOBATH, APIYMEHTUPOBATh U O0BsC-
HATH CBOM PEILLECHUS.

3 ypOBEHb. YHYalIMECSd MOTYT BBINOJHATh YETKO ONMUCAHHBIEC NMPOLEAYPHI, B
TOM YHUCJIE T€, KOTOphle TPeOYIOT MOCIEN0BaTENbHBIX pelmieHud. OHU MOTYT MO-
CTPOUTH MPOCTYIO0 MOJIETh M HA €€ OCHOBE BBHIOPATh M MPUMEHUTH MPOCTHIE CTpaTe-
ruu pemieHus mpoosiem. [IIKoJIbHUKN Ha 3TOM YPOBHE MOTYT UHTEPIIPETUPOBATH U
UCIIOJIb30BaTh 3HAHUS, IMOJIYYEHHbIE M3 Pa3jIMYHBIX HMCTOYHUKOB HMH(OpMaIMH,
CTPOHUTH CBOU PACCYKJIEHUS C OMOPOM Ha MojydeHHble 3HaHUA. OHU OOBIUHO Jie-
MOHCTPUPYIOT CIOCOOHOCTH paboTaTh C MPOLEHTAMHU, APOOSIMU U JIECATUYHBIMU

YKUCJIaMH, a TAKKC C IPOIMOPIHOHAJIbHBIMHA OTHOIICHUAMMU.
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2 ypoBeHb. [1IKOIBHUKH MOTYT HHTEPIPETUPOBATH CUTYallUd B KOHTEKCTAaX,
KOTOpbIE TPeOYIOT He Ooiiee yeM IpsiMoro BbiBoAa. OHM MOTYT U3BIIEKaTh COOT-
BETCTBYIOIYIO HH(POPMALIMIO U3 OAHOIO UCTOUYHUKA U UCIOIb30BaTh OJIUH CIOCOO
HarIHOTO npecrapieHnd. CTyAeHThbl Ha 3TOM YPOBHE MOTYT MCIIOJIb30BaTh OC-
HOBHBIE aJITOPUTMBI, (POPMYIIbI, IPOLETYPHI Ui PEIIEHUs MPOOJIEM, CBA3AHHBIX C
LEJIBIMH YU CIIaMHU.

1 ypoBeHb. I1IkoIpHUKHA MOTYT OTBEYATh HA BOIIPOCHI, CBSI3aHHBIE CO 3HAKO-
MBIMHM KOHTEKCTAMH, I'/I€ IPUCYTCTBYET BCSI COOTBETCTBYIOIIAsl HH(pOpMAaLHsI U BO-
MPOCHl YETKO ompenaesieHbl. OHM COCOOHBI UACHTU(UIIMPOBAThL UH(DOPMALIUIO U
BBIIIOJIHATh PYTUHHBIE MPOUEAYPHl B COOTBETCTBHH C MPSIMBIMH MHCTPYKLUHSIMU B
KOHKPETHBIX CUTyauusXx. OHM MOTYT BBIIOJIHATH JACUCTBUSA, KOTOPHIE ITOYTH BCE-
I71a OYEBUJHBI U CJIENYIOT HEMOCPEACTBEHHO M3 JAHHBIX MaTEMaTHYECKUX YCIIO-
BHIL.

EcTecTBeHHO-Hay4YHasi IPAMOTHOCTh

6 ypoBeHb. Yyammecs, JOCTUrmMe 6 YpOBHs, MOTYT ONMPATHCSA Ha LEIbII
psii B3aUMOCBSI3aHHBIX €CTECTBEHHOHAYUYHBIX WAEW W MOHATHN W3 obnactu (usu-
KM, OMoJsioruu, reorpaud U aCTPOHOMHUHU M MCHOJB30BAaTh 3HAHUS COJEPKAHUS,
IpoLeAyp U METOJO0B MO3HAHUS 711 (POPMYIUPOBAHUS TUIIOTE3 OTHOCUTEIBHO HO-
BbIX HAYYHBIX SIBJIEHUH, COOBITHI U MPOLIECCOB WU ISl (DOPMYIUPOBAHUS IPO-
rHo30B. [Ipy MHTEpHpeTannu JaHHBIX U UCIOJIb30BAHUU HAYUYHBIX JI0KA3aTENIbCTB
OHHU CIIOCOOHBI OTJIMYATh OTHOCSIIIYIOCS K TeMe MH(OPMALIMIO OT HE OTHOCALIEHCS
U CIOCOOHBI ONMUPATHCSA HAa 3HAHUS, MOJYYEHHbIE UMU BHE OOBIYHOM IIKOJBHOMN
nporpammbl. OHU MOTYT Pa3iMyaTh apryMEHThI, KOTOPhIE OCHOBAaHbI HA HAYYHBIX
JAHHBIX M TEOPHSIX, U apryMEHThl, OCHOBaHHbIE Ha JAPYTUX COOOpaXeHUAX. Yda-
HIMecsi, JOCTUrmme 6 ypoBHs, MOTYT JaTh OLIEHKY aJbTEPHATHBHBIM CIIOCOOaM
IIPOBENICHUSI CIIOKHBIX SKCIEPUMEHTOB, UCCIEIOBAHUNA U KOMIBIOTEPHOTO MOJIE-

JUPOBAHMS U 0OOCHOBATH CBOW BHIOOP.

° 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=quest&checksum=AF49DD8B36D7B9F993AEF1AEQOCB19EA4
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5 ypoBeHb. Ywammecs, NOCTUTLIME 5 YPOBHS, MOTYT KCIOJIb30BaTh a0-
CTPaKTHbIC €CTECTBEHHOHAYUHbIC UJCH WJIHM MOHSTH, YTOOBI OOBSICHUTh HE3HAKO-
MbI€ UM M 0o0Jiee CII0KHbIE, KOMIUIEKCHBIE, SIBICHUS, COOBITHS U MPOIIECCHI, BKIIO-
yarolmue B ce0sl HECKOJIbKO NPUYUHHO-CIIEICTBEHHBIX CBsA3eil. OHU MOTYT mpUMe-
HATH 00JIee CIIOKHBIEC 3HAHUS, CBSI3aHHBIE C HAYYHBIM MMO3HAHUEM JJIS TOTO, YTOObI
JaTh OIIEHKY Pa3ju4HbIM CIOCO0AM MPOBENEHHUS SKCIEPUMEHTOB U 00OOCHOBATh
CBOM BBIOOp, a TaKke CIIOCOOHBI UCTOIb30BaTh TEOPETUUECKUE 3HAHUS JIJIsI MHTEP-
nperauuu “HpopManuu Wik (OpMYyJIUPOBAaHUS NMPOTHO30B. YUalUecs, AOCTHUT-
1IMe 5 YpOBHS, MOTYT OLIEHUTh Pa3IMYHbIE CIOCOOBI MCCIEIOBAHUSA TPEIIOKEH-
HOT'O UM BOIIPOCA C HAYYHOUW TOUYKH 3PEHUS U BUJETh OTPAHUYEHHUS IPU UHTEPIIpE-
TallMd JAHHBIX, BKJIIOYAas HCTOYHUKU IOTPEIIHOCTEH M HEONPEIEICHHOCTEW B
Hay4YHBIX JJaHHBIX.

4 ypoBeHb. Yuyamuecs, 1ocTUrume 4 ypoBHs, MOTYT HCIIOJIb30BaTh OoJjee
CIIO)KHBIE WM OoJsiee aOCTpaKTHBIE 3HAHUS, KOTOpPhIE UM JIMOO NPEIOCTaBJICHBI,
MO0 OHM MX BCIIOMHUJIM, JJIs1 OOBSICHEHUSI JOCTATOYHO CJIOKHBIX MM HE COBCEM
3HAKOMBIX CUTyalHi U mpoueccoB. OHU MOTYT NPOBOAMTH 3KCIIEPUMEHTHI, BKIIIO-
yarolmue ABe WM 0ojiee HEe3aBUCHUMBIE MEPEMEHHbIE, JJI1 OIPAaHUYEHHOTO Kpyra
3amay. OHU cOCOOHBI 0OOCHOBATH TIJIAH AKCIIEPUMEHTA, OMUPAsiCh HA AJIEMEHTHI
3HAaHMM O MpOLENypax M METOJAX IMO3HaHWA. Yyaluuecs, IOCTUrmue 4 ypoBHS,
MOTYT UHTEPIPETUPOBATH TAHHBIE, OTHOCSIIUECS K HE CIMIIKOM CIOXHOMY Habo-
Py JAQHHBIX, WJIA B HE BIIOJIHE 3HAKOMBIX KOHTEKCTaX, IMOJy4aTh BHIBOJbI, BBITEKA-
IOILME U3 aHalIM3a JaHHBIX, TPUBO/ISI 0OOCHOBAHNE CBOMX BBIBOJOB.

3 ypOBEHb. YUaluecs, JOCTUTIINE 3 YPOBHS, MOTYT ONUPATHCS HA HE OYEHb
CIIO)KHBIE 3HAHUA JJIsl PACMO3HABAHMS WM MOCTPOEHUS OOBSICHEHUH 3HAKOMBIX
sBJICHUI. B MeHee 3HaKOMBIX WM 00JIe€ CIIOKHBIX CUTYAIUsIX OHU MOTYT CTPOUTh
OOBSICHEHMSI, UCHOJB3YSl MOJCKa3Ku. Omupasich Ha 3JIEMEHTHI COAepKaTeIbHBIX
WIN NPOLIETYPHBIX 3HAHUN, OHU CIIOCOOHBI BBITOJHUTH MPOCTON SKCIIEPUMEHT ISl
OTpaHUYEHHOI0 Kpyra 3ajad. Ydualuecs, TOCTUTIINE 3 YPOBHS, CIIOCOOHBI MPOBE-
CTH DPA3JIMYME MEXJYy HAyYHbBIM M HEHAYYHBIM BONPOCAMU U NPUBECTH JI0KA3a-

TCJIbCTBA AJId HAYYHOI'O YTBCPIKIACHNA.
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2 ypoBeHb. Yyaluuecs, JOCTUTINE 2 YPOBHS, MOTYT OMMUPATHCS HA 3HAHUSA
MOBCEIHEBHOTO COJIEpKaHUs M 0a30BbIe MPOLIETyPHBIC 3HAHUS JUISI pACTIO3HABAHHUS
HAy4YHOro OOBSICHEHUS, MHTEPIIPETALIMM JAHHBIX, a TAKXKE Paclo3HaTh 3a4ady, pe-
IaEMYI0 B IIPOCTOM 3KCHEPUMEHTAIBHOM HCcien0BaHUH. OHU MOTYT MCHOJIB30-
BaTh 0a30Bbl€ WJIM NOBCEAHEBHBIC €CTECTBEHHOHAYUYHbIE 3HAHUS, YTOOBI pacmo-
3HATh aJI€KBATHBIN BBIBOJ U3 MPOCTOro Habopa JaHHbIX. OHU AEMOHCTPUPYIOT Oa-
30BbIE€ ITO3HABATEIIbHBIE YMEHUS, PACIIO3HABAS BONPOCHI, KOTOPBIE MOT'YT M3y4YaTh-
Cs1 €CTECTBEHHOHAYYHBIMU METOJAMU.

1 yposens. Yuammuecs, nocturmme 1 ypoBHs, MOTYT HCIOJIB30BAaTh IMOBCE-
JTHEBHBIE COJIep KaTeNIbHbIE U MIPOLEAYPHbIE 3HaHUS, YTOOBI paclo3HaBaTh 00bsC-
HEHHE IIPOCTOr0 HAY4YHOrO siBiIeHMs. IIpy monxepKke OHU MOTYT BBIIIOJHATH I10
3aJIaHHOM TPOLIeype HCCIEI0BaHUs HE Oojiee 4eM ¢ AByMs NepeMeHHbIMU. OHu
CHOCOOHBI BUJIETh MPOCTHIE MPUUMHHO-CIIEACTBEHHbIE WM KOPPENIALIUOHHBIE CBS-
31 U UHTEPIPETUPOBATh TpauuecKue U JPyrue BU3YyalIbHbIE JaHHbIE, KOrAa JUIs
ATOrO TpeOyIOTCA YMEHHSI HU3KOr0o ypoBHA. OHM MOTYT BBIOPATH JIy4dlllee HAyYHOE
OOBSICHEHHE JIJISl TPE/ICTABICHHBIX IaHHBIX B 3HAKOMBIX CUTYaLUSAX, OTHOCSILIUXCS
K JIMIHOMY, MECTHOMY M TJI00aIbHOMY KOHTEKCTaM .

MupoBsie ucciaeaoBanus PyHKIIMOHAIBHON TPAMOTHOCTH KUTEJICH pa3iny-
HBIX CTpaH, COLMAJIBbHO-DKOHOMMUYECKHE MPOLECCHI, MPOUCXOAAIIME B MUpPE U B
Halleil cTpaHe, TEHAECHIUU Pa3BUTHS MMOCTUHAYCTPUAIBLHOTO OOIIECTBA, 3alPOCHl U
noTpeOHOCTH padoToAaTenell akTyalIu3upyoT MpooieMy pa3BUTUS (PYHKIIMOHAb-
HOM TPaMOTHOCTHU POCCUNCKHUX IIKOJHbHUKOB, CO3/IaHUS €IUHON 00pa3oBaTeIbLHON
CUCTEMBI, OJIArONPUATHBIX YCIOBHUM, CIOCOOCTBYIOUIUX BBIITYCKY BBICOKOIPAMOT-
HBIX 1 MOTMBHUPOBAHHBIX HA TPYA U OOyY€HHUE IIKOJIBHUKOB. DTO — OCHOBHOM CO-

BPEMEHHBIN MOKa3aTeab KauecTBa 00pa3oBaHUsl.

MeTtogonornyeckne 1 MeTOAUYECKHE ACTEKTHI Pa3BUTHS GYHKIIMOHAIbHOT
rPaMOTHOCTH MOJAPOCTKOB

3nanue — cuna

19 OchoBHsIe pesymbTaTsl MexpyHapoaHoro uccnenosanns PISA-2015. deepanbHblii HHCTHTYT OLECHKH Ka4eCTBa
o6pasosanus (PHMOKO). Odurmansusiii caiir. URL: https://fioco.ru/results pisa 2015
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B nensax obecrieuenus riao0aibHON KOHKYPEHTOCHIOCOOHOCTH POCCHIICKOTO
oOpa3oBanus, BxoxiaeHus Poccuiickoit denepanuu B yucio 10 Bexymmx cTpan
MHUpa O KadyecTBy 00pa3oBaHUS HEOOXOIMMO MACCOBYIO MEIAaroruuecKyro Mmpak-
TUKY MPUBECTH B COOTBETCTBUE C TpeOoBaHUsAMU DenepaabHOTO rocyJapCTBEHHO-
ro cra"jgapra oomero oOpa3oBaHMs U MEXKIyHApOIHBIX CTaHIAPTOB — 0Opa3oBa-
TENBbHBIX PE3yJbTAaTOB, 33JaHHBIX B MEXIYHAPOIHBIX MOKyMeHTax OpraHusanuu
HKOHOMHUYECKOTO coTpynHuuectsa u pazsutus (OEC]).

B mexxnynapognom uccnenoBanuu PISA na€rest oTBeT Ha BOmpoc 00iagaioT
JU MOJPOCTKU 15-neTHero Bo3pacTa, MOJMYUYUBIIHE 00s3aTeibHOE 0011Iee 00pa3o-
BaHUE, 3HAHUSIMU U YMEHUSIMU, HEOOXOAUMBIMH JIJISl TIOJIHOIEHHOTO (DYHKIIMOHHU-
pPOBaHUS B COBPEMEHHOM OOIIECTBE, TO €CTh ISl PEIICHUS LMIMPOKOTO JHMara3oHa
3aJa4 B pa3IMUHbIX c(pepax ueaoBeUeCKOl KU3HEAEATEIbHOCTH, OOIIEHUS U COLIH-
AJIbHBIX OTHOIICHUM, TO €CTh (PYHKIIMOHATHHON TPAMOTHOCTHIO?

Takum oOpa3zom, MexayHapomHoe wuccieaoBanne PISA HampaBieHo Ha
OLIEHKY YMEHHUS CTapUIMX MOJPOCTKOB NPUMEHATH MOJyYEHHBIE B X0 00yUeHMUs
3HAHWS W HABBIKM B )KU3HCHHBIX CHTYaIlUSX, KOMIIETEHTHOCTH B PEIICHUU TPO-
0J1eM, KOTOpbIE HE CBSI3aHbI HANIPSIMYIO C ONIPEJEIEHHBIMUA YI€OHBIMU TIPEAMETaAMHU
WM 00pa3oBaTeIbHBIMU 00JacTsIMU. IHCTpyMeHTapHil uccie0BaHus MpeciieayeT
1EeIb OLICHUTh COOPMUPOBAHHOCThH 0OU{EYUEOHBIX YMEHUIL 8 PeuleHUuU npooem,
C KOTOPBIMH 00YyYaromuecss MOTYT BCTPETUTHCS B KU3HU U d(Q(DEKTUBHO (YHKITH-
OHHPOBATh B COBPEMEHHOM O0IIIECTBE.

Heo0xoaumMo OTMETHTb, YTO HAIIMOHAIBHBIE CTAHIAPTHI HE BXOJISAT B MPOTH-
BOpEUHE C MEXTYHAPOJIHBIMHU, TaK KaK CHCTEMHO-JCSTEIHHOCTHBIN TOXO/I, BbI-
CTYMAIOIUM METOJO0JOTHUYECKON OCHOBOM COBPEMEHHOTO POCCHUHCKOTO 00pa3oBa-
HUS HalleJMBaeT Me1aroroB Ha pa3BUTHE JIMYHOCTU YYallerocsi HA OCHOBE yCBOe-
HUs YY]l B yCIOBUAX KOMIIETEHTHOCTHO-OPHUEHTHPOBAHHOTO 00pa30BaTEILHOIO
npotiecca: «JlesTenbHOCTHBIN MoaXoA 00yciaBiIMBaeT M3MEHEeHHe oOlel mapa-
JTUTMBI 00pa30BaHUsl, KOTOpasi HaXOJUT OTPAKEHHE B MEPEXO0/e OT OMpPECIICHUs

OCJIM IIKOJBHOT'O 06y‘I€HI/I}I KaK YCBOCHHUC 3H3HPII>1, YMCHI/Iﬁ M HAaBBIKOB K OIIpEac-
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JICHUIO 1IeJTH KaK (DOPMUPOBAHHUIO YMEHUIO YUUTHCS, KaK KOMITETEHIINU, 00eCTIeun-
BalollKe oBjajeHne HoBbIMU KoMmneTeHusaMu» (Konnenmus ®I'OC OO, c.17).

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

B pycie MoaepHU3alMOHHBIX MPOIIECCOB COBPEMEHHOIO 00Opa30BaHUsS UAET
AKTUBHBIA TOWCK TMEIarorMuyecKuM COOOIIECTBOM HOBBIX MOJIENEH B3auMOJIEH-
CTBUSI yuuTeNs U oOydaromuxcs. OONMMU YCUIIUSIMU CHEIUATTUCTOB OPOPMIISIIOT-
Csl KOHTYpBI Oyayiieid oOpa3oBaTelbHONM CHUCTEMBI, KOTOpasi JOJKHA UHTETPUPO-
BaTh MOCJIETHUE IOCTUKEHUS IEAATOTUYECKON HAYKU U MTPAKTHUKHU.

KakuMm >xe nomxeH ObITh 00pa30BaTENbHBIA MPOIECC, 00ECIEUUBAIOIIMMA
pazBuTHe (YHKIMOHAIBHOM TPAaMOTHOCTH OOYYAIOIIUXCS OCHOBHOW IINKOJBI Ha
OCHOBE OBJIQJICHUS UMH YHUBEPCAIBbHBIMU YYECOHBIMH JEHCTBUSIMH (JTUYHOCTHBI-
MU, PETYJISATUBHBIMU, TO3HABATEIbHBIMU U KOMMYHUKATUBHBIMHU )?

Emé B 1620 rony ®pancuc bakon onmyOnukoBan HaydyHBIM MaHU(ECT MOA
Ha3BaHueM «HoBbII opraHon». B 3TOM TpakTaTe mpo3By4anau CTaBIIME 3HAMEHH-
TBIMU CJIOBA: «3HaHUE — cuiay. Cuila 3HaHUs 3aKJIH0YAETCs B €ro MOJIE3HOCTH: JII0-
00e HOBOE 3HAHME HAJEISIET HAC HOBBIMU BO3MOJKHOCTSIMHU, YUHUT J€aTh YTO-TO
HOBOE WJIM MO-HOBOMY. VICTUHHOE 3HAHHE U3MEHSIET HAC, COBEPIICHCTBYET, pa3BU-
BAaET.

TpaIUIMOHHO MBICISIIIAN TENArOr OTOXKIAECTBISIET OCBEIOMIIEHHOCTH pe-
OEHKa ¢ HOBBIM 3HAHHMEM, BUJUT B 00pa30BaTEILHOM IPOIIECCE TOJBKO OOydYeHUE
npeamety. OTCIo/Ia TaKOe CTpEeMJIEHUE TaTh TEOPETUUECKYI0 MH(POPMAIIUIO, Opra-

HU30BaTh €€ 3alIOMUHAHUE U 3aKPENUTh B (pOpMe 3HaHUI-yYMEHU-HABBIKOB.

3HAHUA
YMEHUA
OCHOBbL HABBIKU
HAYuHbIX obweyuebHvle
SHAHUU No u obweyuebHble
npeomemy | npeomemnoie u
npeomemubie
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CoBpeMEHHO MBICISIINN TEeJaror, Onupasch Ha (PyHIaMEHTAJIbHBIE MICUXO-
JIOTO-TIEJarOTUYECKUE UCCIIEIOBAHMS, IIOHUMAET U IIPUHUMAET LIEHHOCTh 3HAHMSI-

JIEHUCTBUSI.

Y70 AETM AOMKHBI M3yyaTh?

A&

HOBTOMY B €T'0 CTpaTCruu IIPCIIoaaBaHuA aKOCHT ACIACTCA HC Ha 00BsCHE-

HUE YYEHHKaM TEOPETUYECKOIO 3HAHMS, 4 HA POCT U MPOAYKTHUBHOE PaCIIMPEHUE
WX MO3HABATEJIbHBIX UHTEPECOB U (Ha ATOM 0asze) cucTeMaTU3alui0 UHIUBUIYAIb-
HO 3HAYMMOTI'0 3HaHUs B MPOIIECCE CAMOCTOSITENIbHON Y4eOHO-TI03HABATENIbHOM Je-
ATEIBHOCTH, TO €CTh MPAKTUYECKOr0 NMpUMEHEHHUs 3HaHus. Takum oOpa3oMm, B co-
BPEMEHHOM O0Opa30BaHMHU IJIABHBIM CTAHOBHUTCS HE 3ay4yMBaHUE U MOBTOPEHHE 3a-
JAHHOTO YYWUTEJIEM aJfOpUTMa YCBOCHHUS HH(pOpPMAIMH, a OCMBICIEHHE CaMHM
OoOy4JaromMMcsi TOTPEOHOCTH MPUOOPECTH Ty WM MHYIO MH(POPMALIMIO, TOT WIH
MHOM croco0 AESITENbHOCTH, a TAaK)KE OPUEHTAlUsl B TOM I/ie, KOTJa U Kak OH MO-
T NPUMEHUTH 3TO HOBOE 3HAHUE.

[IpoekTupoBanue pa3BUTUs (YHKIIMOHATIBHON I'PaMOTHOCTH OOYYarOIIMXCA
UCXOAUT U3 UJEH €AUHCTBA U LEJIOCTHOCTH YPOUHOH U BHEYPOUHOU (opMBbI 00pa-
30BaTENILHOTO MPOLECcca. DTO 3HAUUT, YTO B KK/l YPOK WM BHEYPOUHOE 3aHSI-
TUE JTOJKHBI ObITh BKIIFOUEHBI 3aJJaHMsl, BBIMIOJIHEHUE KOTOPBIX CIIOCOOCTBYET pas-
BUTHUIO (YHKIIMOHATBHOM TPAMOTHOCTH B3POCJCIONIEH JTUYHOCTU. B TO ke Bpems
1enecoodpasHo pa3paboTaTth U peaanu3oBaTh B 00pa3oBaTEIBLHOM IIPOIIECCE KaK-
JIOM POCCUHCKOU IIKOJBI OCOOBIA KypC, B KOTOPOM pa3BUTHE (DYHKIIMOHAIBHOMN
IpaMOTHOCTH OyAeT JHOMUHHUpYOIIed 3amaveil. Ha 3aHsATHSIX NaHHOTO y4eOHOTO
Kypca IIKOJIbHUKHU JIOJKHBI ITOTYYUTh ONBIT PEIIEHNs KOHTEKCTHBIX 3aJa4 U 3a/a-
HUM, B KOTOPBIX HEOOXOJUMO HHTEPIPETHPOBATh HMH(OPMAINIO, TPeoOpa30OBbI-
BaTh €€ U MOJICJIUPOBATh CUTYAllUH €€ IPUMEHEHUS B )KU3HEHHBIX CUTYalIHsIX.
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Ecnu ucxoaute u3 Toro, yto oOpaszoBaHue — 3TO ocodast chepa conencTBus
KyJIbTYPHOMY Pa3BUTHUIO U CAMOPA3BUTUIO B3POCIICIONIEH JTUYHOCTH, TO OpraHu3a-
U0 00pa30BaTENIbHOMN NEATEIbHOCTH I€larora Mo Pa3BUTUIO (PYHKLIHMOHAJIBHOM
TPaMOTHOCTH OOYyYaIOUIUXCS OCHOBHOM HIKOJIbI HEOOXOAMMO MPOEKTUPOBATH U
OCYILECTBIIATH C OIOPOM Ha COOTBETCTBYIOIINE KOHIENTYaIbHbIE TIOJIOKEHUS.

CornacHo Bo3pactHOM nepuoauzanuu /[[.b. DinbpkoHMHA, «KyJIbTypHOE pa3-
BUTHE)» MOXKHO TPEICTaBUThH Yepe3 COOTHOLICHHE ABYX JESATEIbHOCTHBIX JIMHUH,
KOTOpBIE IO OUYEpEeaN JOMUHUPYIOT B XOJI€ B3pOCIEHUs peOEHKa:

1) oneparnoHaNbHO-TEXHUYECKAs JIMHUS OTPAKACT JUHAMHUKY pPeIICKCHB-
HOTO OCBOCHHMSI CPEJICTB/CIIOCO00B IEHCTBUS;

2) CMBICIIOOOpa3yroIiass  JUHUS ~ OTpakaeT  ocBoeHHE  ad(HEeKTHBHO-
CMBICJIOBOM CTOPOHBI HAaKOTIEHHBIX BO3MOXKHOCTEH, KOTOpasi ompoOyeTcsi B MHU-
UATUBHOM MPOJYKTUBHOM JI€HCTBUH CYOBEKTA.

Ecnu ucxonuTe 13 TOro, 4o 00pazoBaTENbHbIN IpoLecc HEOOXOAUMO CTPO-
UTh B COOTBETCTBUU C JTOMHUHMPYIOLIEW JIMHUEN COOTBETCTBYIOILIErO 3Tana, TO TO-
r7la B HAa4aJIbHOM IIKOJIE HY’KHO CO3/aBaTh yCJIOBUSI OCBOCHUS PEOEHKOM MPHUHIIU-
MUAITBHO HOBBIX CPEACTB M CIIOCOOOB JECHUCTBHUS, & B OCHOBHOH IIKOJIE — YCIOBUS
OCBOEHMS CMBICIIOBOU CTOPOHBI IEUCTBHUS.

Takum oOpa3om, B OCHOBHOI IITKOJIE HAa MEPBBIN TUIAH B )KU3HHU peOEHKA BbI-
XOJUT JHWHHS CMBICIOO0pa30BaHus, U 00pa30BaTENbHBIMA MPOIECC AOHKEH OKa-
3aThCs CO3BYYEH HOBOW JIOMUHAHTE — JIMYHOW MHUIIMATUBE M MHAUBUIYAIU3ALINH.
Cornacao /I.b. DnbKOHMHY, MPEAMETOM BHHMAHHS TMOJPOCTKA CTAHOBUTCSA €ro
coOcTBeHHas yueOHasl AeITeTbHOCTh U OH caM. OH UIIEeT OTBETHI HAa BOMPOCHI: UTO
s MOTY U 4ero s He Mory? Yto g xouy Ha camoM Jiene? I' e s caMm, 4To BO MHE MOE?
DTO BHUMaHUE peau3yeTcsl B Crenu(UIeCKuX MHTepecax U 0COOCHHOCTAX MOJ-
POCTKA: Y HEro MOSBJSIETCS YCTAaHOBKA Ha OOIIMPHBIE IPOCTPAHCTBEHHBIE U Bpe-
MEHHbIE MaclITaObl, KOTOPhIE MOCTENEHHO CTAHOBATCS Ba)kKHEE TEKYUIUX, CEro-
THAMHUX («1oMuHaHTa nainw» 1o JI.C. Beirorckomy).

[legarory HeobxonuMo MpoayMarth, Kak OH OyJeT omuparbcs B oOpa3oBa-

TCJIBbHOM IIPOLECCC HAa TaKyIO0 BO3PAaCTHYIO 0COOCHHOCTh IMoAPOCTKA, KaK ITOABJIC-
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HUE CTPEMJIEHUSI K HEM3BECTHOMY, PUCKOBAHHOMY, K MPUKIIOUYEHUSIM, TEPOU3MY,
UCIIBITAaHUIO ce0s. Y TOAPOCTKA TOSIBIISIETCS COMPOTUBIICHUE OOCTOSATEITHLCTBAM,
CTpEMJICHHE K BOJIEBBIM YCWIMsM. biaromapss 3TuM OCOOEHHOCTSIM MOAPOCTOK
NPOSIBIISIET AKTHUBHOCTb, HAIPABIECHHYI0 Ha IOCTpoeHue oOpa3a ceds bl MUpe
(A.B. IletpoBckuit). Oty aktuBHOCTh K.H. [TonnBaHOBa Ha3bIBaeT «COLMAIBHBIM
AKCHEPUMEHTHPOBaHUEM». [IpOAYKTHBHOE 3aBepLIEHHE MOAPOCTKOBOTO BO3pacTa
MIPOUCXOJIUT C «OTKPBITHEM CeOsl 1 MHUpay, C TOSBICHUEM CITOCOOHOCTH OCO3HAH-
HO, UHULIUATUBHO U OTBETCTBEHHO CTPOUTH CBOE JAEHCTBUE B MUPE, OCHOBBIBASICh
HE TOJBKO Ha BUJIEHUHU COOCTBEHHOTO JIEUCTBUS O€30THOCUTEIBHO K BO3MOXKHOCTH
€ro peaau3aliu, HO U C YYETOM «OTHOILIECHUSI MUPa» K CBOEMY JEHUCTBUIO.

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

Kaxkue e memarorndeckue BBIBOABI HEOOXOAMMO CIelaTh T€M, KTO HECET
OTBETCTBEHHOCTbH 3a KYJbTYPHOE Pa3BUTHUE MOJIPOCTKA B YCIOBUSIX IIKOJIBHOIO 00-
pa3oBaTENBHOTO MPOIIECCa:

1) Co cTOpOHBI B3POCIIBIX MOAPOCTOK JOHKEH OIYINATh HOBOE OTHOIIICHHE K
cebe kak Kk 0osiee B3pociomy: OOJIbIIe JOBEPHS, YBAKEHUS K €r0 MHEHUIO,

2) B mopoCTKOBOM IIKOJIE JOJDKHBI MEHSTHCS OTHOIICHUS MEXKIY Iearo-
raMu U OOy4arOIIMMUCS B CTOPOHY pACUIUPEHUA chepbl camoCmoameabHOCHu
MOCJICTHUX. DTHU U3MEHEHUS JIOJDKHBI KacaThCsl HE TOJIBKO XapakTepa TpeOoBaHUI
B3POCIIBIX K MOAPOCTKaM, KOHTPOJIS, OLICHUBAHMS, HO M PACIIUPECHUS TOJISI BO3-
MO>KHOCTEM WHUIUATUBHBIX IEUCTBUHM IOIPOCTKOB. B TO € BpeMs IOCTENEHHO
JIOJDKHO TIPOUCXOAUTH PACHIUPEHHE U YCIOKHEHUE OO0S3aHHOCTEH, TMOBBIIICHUE
TpeOOBaHUM K OTBETCTBEHHOCTH.

3) BaxxHoe MeCTO JA0DKHO 3aHUMATh 00UieHUe U 63AUMOOCICIEUE CGePCHI-
HUKO6, Y€MY MOTYT CIOCOOCTBOBaTh 0COObIe (hOpPMBI (ITApHOE W TPYIIIIOBOE CO-
TPYJIHUYECTBO, O€Cebl, TUCKYCCUU, AUCITYTHI, 1€0aThl) OpraHU3allui YYEHUS.

4) Chepa yueHHs TOJDKHA CTaTh MECTOM BCTPEYH €TI0 3aMBICIIOB U PeaTbHBIX

I[CﬁCTBI’Iﬁ, MCCTOM COIMAJIbHOI'O SKCIICPUMCHTHUPOBAHM, ITO3BOJIAIOIICTO OIYTUTD
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2PAHUUbl COOCMEEHHO20 0eUCMEUsA U €20 803MOMCHOCmAMU (YepEe3 HOBOE 3Ha-
Hue). [loapocTok NoIKEeH HayduThCsa JEHCTBOBATh IO COOCTBEHHOMY 3aMBbICITy Ha
OCHOBE MPUHATHSI COOCTBEHHOI'O PEIICHUS, B COOTBETCTBUU C CAMOCTOSITENIBHO IM0-
CTaBJICHHBIMHU LIEJISIMU, TOCTPOCHHS] OPUCHTUPOBOYHON OCHOBBI JICHCTBUSI.

5) O0y4eHune MmoApOCTKa JA0DKHO OBITH HANPABJICHO HA MOCTpOCHHE 00pa3a
COOCTBEHHOI'O JIEUCTBUS B MHpE, CIIEIOBATEIbHO, HA HOCMpPOEeHUEe COOCMEEHHOU

KapmuHbl MUupsl u CcoOOCMBEHHOUL no3uuuu.

Kaxum 0onxcno ovimo cooeprcanue Kypca «Pazeumue pynkuyuonanvnou
2PAMOMHOCHIU 00YUAIOWUXCA OCHOBHOU WIKOIbL)?

B TpaguimonHomM 00y4deHUM 3HAHHUS OCBAUBAIOTCS O0YUYAIOITUMUCS U KUBYT
B MX «TOJIOBax» Kak OBl «ITOCIOWHO», HOBOE TOBEpX craporo. Kak mpasuio, mepe-
CEKaeMble B TAKOM OOYYEHUU HOBBIC CBEJICHUS (3HAHMS) HE MEPECEKaroT, HE Mpe-
0JI0JICBAIOT, HE BCTYIAIOT B MPOTUBOPEUYHE WMJIM XOTS ObI BO B3aMMOJICHCTBHE C
yKe UMerImMucs npeactaBieHusmu. s coppemennoro oopaszoBanusi (PI'OC
OO0OOQ) yueOHbIe KypChl JOJDKHBI ObITh BBICTPOSHBI TaK, YTOOBI KaXK/1as CSAYIOIIast
TEeMa TMOKa3bIBaJIa TIOJIPOCTKAM «TPAHUIIBDy TPUMEHUMOCTH TPEABITYIINX 3HAHUM,
«3aCTaBIsUIAY» OOYYAIOIIUXCS HMCKATh HOBBIE XOMbI, CHOCOOBI JUIS JBIMOKCHHUS B
npeaMeTHoM matepuane. Kaxkioe HoBoe 3aHATHE JOJDKHO BOOPYXKATh IMOAPOCTKA
HOBbIM CROCOOOM Oelicmaus, KOTOPOE SIBISICTCS OIIYTUMBIM JIJIsI HETO MpHUpalie-
HUEM MBIIUICHUS U TIOHUMAaHUSI, YYBCTBEHHBIM U CYOBEKTHUBHBIM HPE00OeHUEM
(M3MEHEHHUEM TPaHMII U JOIYIICHUIN) HPeHCHe20, CI0HCUBULEZ0CA PAHee CROcoa
oelicmeuii.

Takum oOpa3zoM, CyIIeCTBEHHON 0COOCHHOCTHIO YUCHHMSI MTOAPOCTKA JTODKHA
OBITH pa3BépHyTas paboTa MO MOWCKY Pa3HBIX BO3MOXKHBIX OTHOIIECHUM, a CJIEI0-
BaTEJIbHO, M PEIICHUH. DTO BO3MOYKHO TOJIBKO KaK MOJEIMPOBaHUE, ONMPOOOBAHNE
pasHbix Mozenei. [TonpocTkoBas MIKoJIa IO 3aMBICTTy aBTOPOB HOBBIX CTaHIapTOB
€CTh «MacTepcKas IO U3TOTOBJIEHUIO Mojeneil. IMeHHO modenuposanue 0TXK-
HO CTaTh OCHOBHBIM JEHCTBHEM B OOYYEHHHM TOJpPOCTKa. Mojaenb CTaHOBUTCS

MPEIMETOM U «HECYIled KOHCTpYKUueh» oOyuenusi. CHayana mocTpoeHre MOJIEIH
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MO3BOJIIET OTPA3UTh «TO, YTO 51 Y>KE 3HAIO U YETO HE 3HAIO», 4 IOTOMY CTAHOBUTCS
HMCTOYHUKOM TIOMCKA W TOPOKIEHUS HOBBIX 3HAHWUW, OCHOBOH JJIsl MpeoOpas3oBa-
HUS ¥ CO3/IaHMSI HOBOM MOJIENI. JTOT MPOILECC HOCUT LIUKIIMYHBIN Xapakrep. Eciu
B MJIQJIIIEM IIKOJLHOM BO3PACTE MOJICTH BBITIONHSIIOT OTPAKAIOIIYIO0 (PYHKITHIO, TO
B IOJJPOCTKOBOM BO3pacTe Kayk[as HOBas MOJEIb HOCUT OTPAKAIOUIUN U yIpaB-
JSOIINHT XapaKTep.

OuyeHb BaXXHO, YTO MMEHHO COOTHECEHHUE YIPABISIONIMX U OTPaKarolUX
MojIeJiel TO3BOJISIET MPUATh 00ydeHUE MPOEeKTHYIO (hopmy. OOydaronmecss MOryT
OKa3aThCs BOBJICUEHHBIMH B PELICHUE PEATbHBIX CIOXKHBIX 3a/lad COI[MyMa, CBOEH
IIKOJIbI, TOPO/ia, TPOU3BOJICTBA U OBITh TOTOBBIMU K PEIICHUIO ATUX MPOOJIEM, YTO
Ype3BbIYAHO BAXKHO IS OJAPOCTKA.

Ocobast poJib B OJAPOCTKOBOM IIKOJIE JIOJDKHA OTBOAUTKLCS padome ¢ mekK-
cmom. PazHOOOpa3Hble TEKCTHI 33/1aI0T MaTepual, JJIsi KOTOPOTo CIEIHUATIbHO MO-
T'YT BbIpabaThIBaThCs MPOIEAYPHI MEPEeBO/a B 3HAKOBOE omucaHue (rpaduyeckoe,
CUMBOJIMYECKOE, 00pa3HOE) U 3TO MOXKET CTaTh OJHHUM M3 THUIUYHBIX CIOCOOOB
paboThI Ha 3aHATUAX O MporpamMmme Kypca «Pa3putne (yHKIIMOHATBHONU IPaMoT-
HOCTW». Byaydn uMHTEpHpeTUpoBaHbl B COOTBETCTBUM C BBIOPAHHBIM CIIOCOOOM,
TEKCTBI TIPOSBIISIIOT CBOM Pa3NIMYMs KaK MHCTPYKTHUBHBIC, ONMUCATEIbHBIE U 00bsIC-
HUTeNbHbIE. OYeHb MOJIE3HBI TEKCTHI-3a/1a4H, KOTOPBIE COAEPKAT «HEIOCKa3aHHO-
CTU» B OTHOIIICHUH MPUMEHEHUSI KOMIIOHEHTOB OCBOEHHUS CITIOCOO0B, KOTOPHIEC MPU
pELIEHNH 33J1a4yd TOJAPOCTOK JOJKEH TIOCTPOUTH CaM U TEM CaMbIM IMOKa3aTh ypo-
BEHb C(POPMHUPOBAHHOCTH OCBAMBAEMOIr0 CIOCO0A 3HAKOBOTO MOJICIUPOBAHUS U
conmyTcTByromux npouenyp. [lone3Ho mpemnararh TEKCThI-33Jlaud, KOTOPHIE CO-
JepKaT «U30BITOYHYIO» HH(POPMAIIHIO, TOT/Ia MOJPOCTKY HEOOXOANUMO OyIET BhI-
JeTUTh U MOOWJIM30BaTh ISl PEIICHUS 3aJa4M TOJBKO Ty MH(POpPMAIIUIO, KOTOpast
BCTYIIAET B ONPEICTIEHHBIC OTHOIIEHUS C MPEACTOSIIUM JICHCTBUEM.

Urak, cpencTBoM onpoOOBaHUS HOBBIX BO3MOXKHOCTEH JJIsl IEUCTBUSI B MO/~
POCTKOBOM IIKOJE OJDKHA CTaTh yueOHast Mojenb. JleiicTBue MOJeIMpoBaHUs B
TOM Cly4dae CTAaHOBHUTCS IIEHTPOM Bceil ydeOHoi paboThl. [lo cpaBHEeHHIO C

HaYyaJIbHOM MIKOJION MoJenupoBanue AuddepeHuupyercs, BOSHUKAET UHIAUBUIY-
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ATbHOE MOJICIMPYIOIIEe ACHCTBUE, B MOCIIHA HE TOIBKO (DUKCUPYETCS OOIININA CIT0-
co0 NelCTBUM, HO U MPEACTABISAIOTCA PE3YIbTaThl MOJIOOHBIX NEHCTBUN OTIEINb-
HBIX JleTed (rae U Kak s Oyay 3TO NMPUMEHSTh). 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 CO3HAHUS MOAPOCTKOB. [lomoOHOe mocTpoeHue
TpeOyeT, YTOObI KaXKIbI akT 00yueHus: (y4eHHs) BBICTYIAN KaKk OOHapyKeHUe u
MPEOIOJICHUSI CIIOXKUBIIErocs crocoba aeiictBus. Takoe crpoeHue oOpazoBaHUs
M0 HOBBIM CTaHJapTaM YK€ Ha dTare 3aBeplICHUs Ha4aJlbHOU MIKOJIbI IPUBOJUT K
CTAaHOBJICHHIO CIOCOOHOCTH peOEHKa K pediiekcuu, aHaiu3y W IUIaHUPOBAHUIO
COOCTBEHHBIX JIEUCTBUM, UTO SIPKO MPOSIBIISIETCA B YMEHUU OMPEACIISITh U3BECTHOE
OT HEU3BECTHOro, C(hOopMyIHMpOBaTH TOYHBIM 3ampoc O HEOOXOJUMOCTH HOBOTO
3HAHUS, YJIEPKUBATh JIOTHKY JBH>KCHUS B MOHITUU U MIPEAYTaiblBaTh CICAYIOLINE
Iar.

B nonpoctkoBoii mikosie o0mmii cnoco0 AEHCTBUSA JTOJDKEH BBICTYIATh Kak
WHCTPYMEHT ONpOOOBaHMS HOBBIX BO3MOXKHOCTEH nedcTBus. Eciu 3T0 mpousoii-
NET, TO HOBOOOPA30BAaHUEM MOJPOCTKOBOTO BO3pACTa CTAHET HOZUUUOHHOE MbIUU-
JleHue u oeiicmeue, npoaenalOuieecs 6 CnOCOOHOCmU 6bl00pa U C1e008aHUS
MOl NOHAMUIIHOIL J102UKe, KOMOPAasA NpeonoymumenbHa 6 OGHHOU cumyauuu, ¢
8UOEHUEM 6CEX €€ 803MONCHBIX 0ZPAHUYEHUT. DTO U CTAHOBUTCS 0A30BOM OCHO-
BOM NPOSABIICHUS PYHKIIMOHAIBHON IPaMOTHOCTH MOJAPOCTKA.

Pabota ¢ Moaenbio TpebyeT opraHu3alliid OCMBICIICHHBIX TIEPEXO0JI0B MEKITY
Pa3HBIMU MOJIEIBHBIMU YPOBHSIMU peajbHOCTU. [10ApOCTOK HOMAKEH YyUUTHCS IY-
MaTh, pacCyXJaThb M MPUHUMATh PELICHUS] C Pa3HbIX MMO3UIMH, B pa3sHBIX KOH-
TEKCTaX: JIMYHOM M OOIIECTBEHHOM; 00pa3oBaTeNbHOM M TPO(PECCHOHATHEHOM;
MECTHOM, HAIIHOHAJILHOM U TJI00aJTbHOM.

Pa3nbie criocoObl BUIEHUsI Belllel JAOKHBI HE MPOCTO CMEHSATH APYT Apyra.
['nmsans Ha Bemy ompenenEHHBIM 00pa3oM, YeOBEK JOJDKEH OJHOBPEMEHHO Tpe-

noJiaraTh CyIIECTBOBAaHUE JIPYroro B3IJiAlla, IPYroro yria 3peHus, APYyrou «pas-
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BUBAIOIIEH criocoOHOCTHY. Takoe BUACHHME Belled y4u€HbIe HA3bIBAIOT «IIO3MIIH-
eit». HeobXxoauMo yTOYHUTB, YTO MO3ULHS — 3TO HE MPOCTO TOUYKa 3peHud. [1o3u-
IIMOHHOE BHUJIEHWE UCTOPUUYECKOIO COOBITHS MpPEIoaracT OJJHOBPEMEHHOE BHUJIE-
HUE €ro KakK, Hampumep, COOBITHS JIJIl IOTOMKOB U HE-COOBITHS [ COBPEMEHHHU-

koB (Kpemenue Pycu kuszem Brnagumupom).

Kakoit 0onxicna 6bims mexnonoz2usn oopazoeamenvHoul oesasmeabHocmu?

B cooTBeTcTBMM ¢ HOBBIMU CTaHAAPTAMHU OCHOBY KaXXKJIOTO Y4EOHOTO 3aHs-
TUSL JOJDKHA COCTAaBJIATH OpPraHU3allvs IMEJaroroM ydeOHO-IIO3HABAaTEIbHON mes-
TeIbHOCTH oOydaronuxcs. OHAKO MO 3aKOHY IICUXUYECKOTO Pa3BUTHUSA, OTKPBITO-
My JI.b. DIIbKOHUHBIM, B TIOJPOCTKOBOM BO3pacTe yueOHasi AESITEIbHOCTh Iepe-
CTa€T ONMpEeENATh ICUXUYECKOE pa3BUTHE PEOEHKA, HA MEPBbII TUIaH BBIXOAUT MH-
TUMHO-JIMYHOCTHOE OOILIEHUE MOJAPOCTKOB. MIMEHHO B HEM HOJAPOCTKU OOpETaIOT
ceOs U CTAHOBATCS caMOCTOATEIbHBIMU. OIHAKO, COBpEMEHHasl TMeaarorundyeckas
Hayka ¥ 3 (PEeKTUBHAS MPaKTUKA YOSAUTEIHbHO JIOKA3bIBAIOT, €CJIM COOTHOIIICHUE
CaMOM3MEHEHHUS U CIIOco0a ACHCTBHI HANPSMYIO CBSI3BIBAIOTCSA C PA3HOOOPA3HBI-
MU COLIMAJIbHO 3HAYMMBIMU BUJIAMHU JCSITEIBHOCTH, MOJPOCTOK HE TEPSET UHTEPE-
ca K YYEHHIO, TaK KaK MOJIy4aeT HOBBIE BO3MOXHOCTH JUIsI CBOETO JIMYHOCTHOTO
CaMOOTIPEICIICHHUS.

B uneane yueObHo-mio3HaBaTeNbHAs AEATEIHHOCTD MOAPOCTKA AOHKHA MPE/I-
CTaBJIATh COOOW camocmoamenvHulil TIOUCK TEOPETUYECKUX 3HAHWA M OOIIMX
cioco6oB aeictBuit (YVY]I). 310 HE 03HaYaeT oAMHOYECTBA B yueOHOM padboTe, HO
O3HAUaCT yMEHUe UHUUUAMUBHO PA36OPAYUEAMb YUeOHOe COmPYOHUYECHE0 C
JIPYTUMH JIOABMHE (C YIUTENIEM, OJJHOKIACCHUKAMU).

Paccmotpum Gosiee moapoOHO TEXHOIOTHYECKUE ITAIBl OPTaHU3AIUN yUeO-
HOTO 3aHATHsI B 0003HAYEHHOW JIOTHKE.

Jdran 1. IlosoxuTebHOE caMoolpeneeHne K MpeACTOsimed y4eOHo-

NMo3HaABaTeNbLHOM aeaTeJbHOCTH (anee YII/).
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Llae 1. llegaror npeanaraet o0y4aromUMCs MOPA3MBIIUIATh, TOPACCYXKAAThH
Ha TPEJIOKEHHYIO TeMy, KOTopasi MOXKET ObITh MpeJCTaBieHa B (popMe LUTATHI,
BUJICO WIH ayAuo-(pparMeHTa, OTPBhIBKA U3 JIMTEPATYPHOTO XYJ0KECTBEHHOTO
npousBeneHus, Gotorpaguu WiK JIFOO0T0 APYroro m3odOpakeHus (MOPTPET, Kap-
THUHA, WLTIOCTPAIKs), SKCIEPUMEHTE UJIM OMBITE U T.J1. YTOOBI MHUIIUUPOBATH 00-
HICHUE Ha 33JaHHYI0 TEMY, YYUTEIb BBICTpAUBAET AUAJIOT, MOJBOISIIMN K BHYT-
pPEHHEMY 3MOLMOHAIIBHOMY MHTEPECY U OCO3HAHMIO 3HAYMMOCTH JJII CBOETO JIMY-
HOCTHOT'O CTAaHOBJICHUSI MIOHUMAHUS 00CYXKIAaEMbIX OTHOIICHUH.

lae 2. Yuutens npenjaraeT pelinTh 3a7ady Wiu 3ajlaud (CUTyallMOHHBIE,
MPaKTUKO-OPUEHTUPOBAHHBIE 3aJ]a4M, 33Ja4d OTKphIToro tuna). [lo comepxanuto
3aJjaHusl TOJDKHBI COYEeTaTh B ce0e Te, ¢ KOTOPhIMU MOJPOCTKU CIOCOOHBI CIpa-
BUTHCSI, IOTOMY YTO OHH BIAJACIOT JJI1 ATOTO HEOOXOAUMBIMH 3HAHUSIMU U TaKuE,
KOTOpbIE 0053aTelIbHO BBI30BYT WHIWBUIyaJIbHBIC 3aTPYHEHUS MO MPUYUHE OT-
CYTCTBUSI HEOOXOMMBIX 3HAHUM (a MHAa4Ye TEPSIeTCS] CMBICI BCEro y4eOHOIO 3aHs-
Tus). BaxxHo, yToObI 3TO ObUTa MHAMBUAYaATbHAS UK NapHas padora. [logpocTky
HEO0OXO0IMMO CaMOMY MOOMJIM30BaTh CBOU 3HAHUS M CTIOCOOBI JICHCTBHUS.

lllaz 3. HeoOxoaumo TPOBECTH BEpPOATBHYIO M 3HAKOBYIO (DUKCAIMIO HC-
MOJIb30BAHHBIX CIOCOOOB JCHCTBUN B TEX 3aJIaHUSX, C KOTOPHIMH CIIPaBUJIUCH.
3nech HE0OX0IMMO 3a(hUKCHUPOBATh 3HAHKE, KOTOPOE MOMOIJIO PELIUTh 33Jady U
BBITH Ha OCO3HAHHME CBOETO HE3HAHUS, KaK OTPAHUYEHUE CBOMX BO3MOKHOCTEH.

OnuH U3 npuéMoB, MoMorarouil 3aUKCUPOBaTH OCO3HAHUE CBOETO 3HAHUS

U HE3HAHUS — ((.HCCTHI/II_Ia ITIO3HAHU .

A

A Xouy
Y3HATD

HE 3HAIO

3HAIO

Jran 2. OnpeaesieHue e U y4eOHOI 3a1auM NPeACTOSIIEH TeATe/b-

HOCTH
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Llaz 1. Onpenenenne NpUYMH BO3HUKIIMX 3aTpyaHeHui: «He 3Hato croco-
0a ...». Yuurtens npeiaraeT o0ydaromumcs chopMyIupoBaTh BOIIPOCH], HA KOTO-
pbI€ XOTEJIOCh Obl HAWTH OTBETHI HA 3AHSTHUH.

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

TepmMuH «y4yeOHasi 321242 - B LINPOKOM ITOHUMAHUU - 3TO TO, YTO BBIJBH-
raeTcsi CaMUM YYEHHKOM JUIS BBIIIOJHEHUS B MPOILECCE YUYEHHUS B IO3HABATEIBHBIX
nensax. YueOHas 3a/1aya 4acTo poXKJIaeTcs U3 MpOoOJEMHOM CUTyallMu, Korja He-
3HAHME, CTAJIKUBAETCS C YEM-TO HOBBIM, HEU3BECTHBIM, HO pEUIEHUE YYEOHOU 3a-
a4l COCTOMT HE B HAXOXIACHUM KOHKPETHOTO BBIXOJId, @ B OTBICKAHUU OOILEro
crocoba JCHCTBUS, MPHUHIMIA PEIICHUS IEJOr0 Kiacca aHaJOTMYHBIX 3ajad.
VYyeOHast 3amaya pemiaeTcsl IKOJIbHUKAMH IYTEM BBINOJHEHUS ONPEIEICHHBIX
JICHCTBUI: 3HAIO — HE 3HAIO — XOUY y3HATh.

Illaz 3. BeiOOp UCTOYHHUKOB M JISUCTBUM JJIA PEIICHUS YueOHOH 3a1ayu U
JOCTHKEHHUSI IOCTABJIEHHOM 1IeJIN: TA€ U KaK Mbl 00 ’TOM MOXEM y3HaTh?

Jtan 3. OTKpbITHE U OCTPOCHUE HOBBIX 3HAHMI.

laz 1. CamocTosiTEIbHOE U3BJICUEHHE HHPOPMALIUU U3 PA3TUYHBIX UCTOY-
HUKOB (IIPEX]I€ BCETO TEKCTOB).

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

[IpennouyTuTenbHO (PUKCAIIUIO HOBOTO CIOCOOa MPOBOJAUTH B (hopMe airo-
pUTMA, KOTOPBIM MNPUHIMIHUAIBLHO JIOJDKEH CKOHCTPYMpPOBaTh caM MOAPOCTOK
(BO3MOKHO MAapHOE COTPYIHUYECTBO).

Jran 4. BKio4yeHre HOBBIX 3HAHUN B CHCTEMY MHPOBO33PEHHMS H KU3-
HeAeATeIbHOCTH

[llaz 1. Opranuzaiysi IPUMEHEHUs] HOBBIX 3HaHUI, HOBOTO CIOCO0a MO BbI-
paboTtaHHOMYy airoputMmy. J[Jis 3TOTO yduTens MpeasiaracT MOJIPOCTKAM PEIIUTh
CUTYyallMOHHBIE, MPAKTUKO-OPUEHTUPOBAHHBIC 33JJaHNUs, 3aa4l OTKPBITOrO THIA.

Tunvl yueOHbIX 3a0aHULL:

1) 3anaHus, B KOTOPBIX UMEIOTCS JIMITHUE JTAHHBIC;

2) 3a71aHus C IPOTUBOPEUYMBBIMH JAHHBIMH;
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3) 3a1aHusl, B KOTOPBIX JJAHHBIX HEJOCTATOYHO IS PEIICHUS;

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

Tunwt 3a0au

1) IlpenMeTHBIC 3a7aud: B YCJIOBHUU OIMCBHIBACTCS IPEIMETHAS CHUTYaIlHs,
JUISL pElIeHUs] KOTOpPOW TpeOyeTcsl YCTaHOBJICHHE M MCIOJb30BaHUE 3HAHUM KOH-
KpPETHOTO y4eOHOTO MpeAMETa, M3y4aeMbIX Ha Pa3HbIX 3Talax U B Pa3HbIX €ro pas-
JieNax; B X0/l aHAJIN3a YCJIOBUSA HEOOXOAUMO «CUUTATh HH(POPMAIIHIO», IPEACTAB-
JICHHYIO B pa3HbIX (popmMax; CKOHCTPYHUPOBATH CIIOCOO PEIICHHUS.

2) MeXnpeaMeTHBIC 3a]1a4i: B YCJIOBUH OIKMCAaHA CUTYAIlHs Ha SI3bIKE OJTHOM
U3 TIPEAMETHBIX 00JIacTeHl ¢ SIBHBIM WJIM HESBHBIM HCIOJIBb30BAHUEM SI3BbIKA JIPYTrOn
npeaMeTHOU obsactu. st pemieHus: Hy>KHO MPUMEHATh 3HAHUS U3 COOTBETCTBY-
IOIKUX 00JacTel; TpeOyeTcsl UCCIeIOBAHUE YCIOBUS C TOUKU 3PEHUS BbIICICHHBIX
MPEAMETHBIX 00JIACTEMH, a TaKXKe MOUCK HEJOCTAIONINX JaHHBIX, MPUYEM PEIICHUE
U OTBET MOTYT 3aBUCETh OT UCXOJHBIX JAHHBIX, BHIOPAHHBIX (HAMIEHHBIX) CAMUMHU
00y4YaroImM1MUCH.

3) [IpakTHKO-OPUEHTUPOBAHHBIC 3aJlaud: B YCJIOBHHU OIKCAHA TaKas KH3-
HEHHas CUTyalusi, C KOTOPOM MOAPOCTOK BCTPEYAETCS B IMOBCEIHEBHOM CBOEH
KU3HEHHOW TpakTuke. [ pelieHus 3aiadyu HyXKHO MOOWJIM30BaTh HE TOJIBKO
TEOPETUUYECKHE 3HAHUSI U3 KOHKPETHOW WJIM Pa3HBIX MPEIMETHBIX 00JacTel, HO U
MPUMEHHUTH 3HAHUSI, IPUOOPETEHHBIE U3 MOBCEAHEBHOIO OIBbITA CaMOT0 O0y4aro-
mierocs. JlaHabIe B 3a/1a4 JOJKHBI OBITH B3ATHI U3 PEATBbHON JEHCTBUTEILHOCTH.

4) CuTyalioHHBIC 3a7]aui HE CBA3AaHBI C HEITOCPEACTBEHHBIM ITOBCEIHEBHBIM
OTBITOM O0YYarOIIErocsi, HO OHM MOMOTaIOT O0YYaIOIIUMCSl YBUJIETh U TIOHSTh, KaK
U TJI€ MOTYT OBITh MOJIE3HBI €My B OY/yIlleM 3HAHUS W3 PA3IMYHBIX MPEAMETHBIX
oOnacteil. PellleHre CUTYallMOHHBIX 3a/lady CTUMYJIMPYET pa3BUTUE MO3HABATEIb-
HOM MOTHBAIMK 00y4aromuxcs, GopMUPYIOT CIOCOOBI IEPEHOCA 3HAHUS B IITUPO-
KMH COLIMATIbHO-KYJIbTYPHBIA KOHTEKCT.

lllaz 2. ConepxatelibHasi U TUYHOCTHAS pedeKcusl.

Emé pa3 ormerum, 4Tto OTpedieKCUpOBAaHHOE 3HAHUE XapaKTEPHU3yeTCs

YCBO€EHHbIMU cnocobamu deﬂmeﬂbﬂocmu, NOHUMAHUEM CMblCJlAd NO3ZHAHRUA, TUYHbIM
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UHDOPMAYUOHHBIM U PYHKYUOHAILHBIM npupaujeruem ydyenuxka. BaxHo, 4ToObI
YUUTENb IOMOT OCO3HATh MOJIPOCTKY, KaK U IOYEMY HOBOE 3HAHHE OKaXET Ha HETO
dbopmupytolee BO3ACHCTBUE, CIETAET €ro Jydllle, PaclIUpUT €ro BO3MOKHOCTH.
OTtpednexcupoBaHHOE 3HAHUE KaK JIMYHOCTHOE MPUPAILEHUE BKIIOYAET B CeOsI CO-

BOKYITHOCTB CJICAYIOIIUX KOMIIOHCHTOB:

<«3HAI YTO»
(undopMmanus 0 CBOEM 3HAHMU U HE3HAHUU);

\Z

«3HAI0 KAKY
(mH(popManusa 00 yCBOCHHBIX CIIOCO0AX POKICHNS, PA3BUTHS M IPe0Opa30BaAHMSA 3HAHMIA);

N

3HAI0 3a4YeM»
(moHUMaHuUe cMbICJIAa HHPOPMALMY U AeATeJIbHOCTH 0 €€ N0Jy4eHHI0);

\NZ

«3HaAI 1»

(camoomnpesesieHue ceGst OTHOCUTEIbHO JAHHOI0 3HAHUS U COOTBETCTBYIOLIeH HH(pOpMaLNu).
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IIporpamma kypca
«Pa3BuTHe QYyHKIMOHAJIBbHON I'PAMOTHOCTH 00y4a0LIUXCH
OCHOBHOM LIKOJIBI»
HosicHuTeILHAS 3aIUCKA

[Tonsitue GyHKIMOHATBLHOM TPaMOTHOCTH CPAaBHUTEIBHO MOJIOJO: IOSBU-
Jaock B KoHIIE 60-x rogoB mponuioro Beka B gokymeHtax FOHECKO wu mo3gnee
BOLIJIO B 00uxoJ uccnenonBareneid. [Ipumepno o cepeaunbl 70-X rofoB KOHIET-
U U CTpaTerusi MCCIIEIOBAHUS CBS3bIBAJIACh C MPO(PECCHOHATBLHOU JEeATEIbHO-
CTBIO JIIOJICH: KOMIIEHCAIUEeW HeIOCTAIOIIUX 3HaHUM U YMEHUH B 3TOH cdepe.

B panpHelieM 3TOT moaxoa ObLI MpU3HAH OJHOCTOPOHHUM. DyHKIIHO-
HaJbHAsl TPAMOTHOCTh CTajla pacCMaTPUBATHCS B 00JIE€ MIUPOKOM CMBICIE: BKITIO-
4aTh KOMIIBIOTEPHYIO T'PaMOTHOCTh, MOJMTHYECKYI0, SKOHOMUYECKYI0 IpPaMoOT-
HOCTb U T.J.

B takom koHTekcTe GyHKIHOHATIBHAS TPAMOTHOCTh BBICTYMHAET KaK CIoco0
COI[MAJILHON OpUEHTAIMM JIMYHOCTH, WHTETPUPYIONICH CBA3b 00pa3oBaHUs
(B mepByI0 o4Yepeib 00IIEer0) ¢ MHOTOIIJIAHOBOM Y€JIOBEUYECKOM IEATeTbHOCTBIO.

MOHUTOPUHTOBBIM HCCJIEIOBAaHUEM KadecTBa OOIIero oOpa3oBaHUsl, MPHU-
3BaHHBIM OTBETUTH Ha Bompoc: «Obnanator au yvamuecs: 15-leTHero Bo3pacra,
MOJIYYHMBIINE 00s13aTeIbHOE 001Iee 00pa3oBaHKe, 3HAHUSIMU M YMEHUSIMU, HEO0O-
XOJUMBIMU UM JIJISl TOJHOIEHHOTO (DYHKIIMOHUPOBAHUSI B COBPEMEHHOM OOIIIe-
CTBE, T.C. I PEIICHUS ITUPOKOTO JAUAa30Ha 3a7ad B pa3IuIHbIX chepax deroBe-
YeCKOH IeITeIbHOCTH, OOIIEHHS U COIMAIbHBIX 0THomeHI/H“4?»11, - aBisieTca PISA
(Programme for International Student Assessment). U dbyHkimoHanpHas rpaMoT-
HOCTb oHUMaeTcs PISA kak 3HaHMS U yMEHUS, HEOOXOAUMBIE JIJIs1 TOJTHOLIEHHOTO
(GyHKIMOHUPOBAHUS YeIOBEKa B COBpeMeHHOM ob1iecTBe. PISA B cBOMX MOHHTO-
pUHTax OLIEHUBAET 4 BUJIa TPAMOTHOCTH: YUTATEIbCKYI0, MAaTEMAaTHUYECKYIO, €CTe-

CTBEHHOHAYUYHYIO 1 (PUHAHCOBYIO.

1 MesxmyHapoasas mporpaMma o OLeHKe 00pa3oBaTeIbHBIX IOCTIKeHHMH yuamuxcs / OduunansHslii caiit WH-
CTHUTYTa CcTpareruu paspurus obpaszosanus PAO. URL: http://www.centeroko.ru/pisal8/pisa2018_info.html
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[Ipo6nema pa3BuTus PyHKIIMOHATIBHONW TPAMOTHOCTH oOydvaromuxcs B Poc-
cun aktyanusupoBanack B 2018 romy Onaromapss Ykasy Ilpesumpenta PD ot
7 mas 2018 r. Ne 204 «O HanMOHAJIBHBIX LEIAX M CTPATETMYECKUX 3a7a4ax pa3BU-
tust Poccutickoit @eneparuu Ha nepuoy 10 2024 roga». CornacHo Ykazy, «B 2024
roxy HeoOxoaumo <...> o0ecrneyuTh ri00aibHyI0 KOHKYPEHTOCIIOCOOHOCTh POC-
culickoro obpaszoBaHusi, BXoxJeHue Poccuiickoit deneparuu B yuciao 10 Bemy-
IIIX CTPAH MHPA 0 KA4YeCTBY OOIMIEro 06pa30oBaHms» .

[TockonbKy QyHKIIMOHATBHAS TPAMOTHOCTb IMOHUMAETCS KaK COBOKYITHOCTb
3HAHUU U YMEHHM, 00eCIeUnBaIOIINX MOTHOIICHHOE (DYHKIIMOHUPOBAHUE YEIIOBE-
Ka B COBPEMEHHOM OOIIIECTBE, €€ PA3BUTUEC Y IIKOJbHUKOB HEOOXOAUMO HE TOJIHKO
JUIsl TIOBBILIEHUSI pe3ysbTaTtoB MoHuTOpuHra PISA, kak daxrta mokazarenncTBa
BbINoJIHEHUA [IpaButensctBoM P® nocraBinenHbix nepen HuM l[Ipe3nneHtom 3a-
Jla4, HO W JIJIs1 Pa3BUTHSI POCCUICKOTO 00IIECTBA B 1IEJIOM.

Huskuii ypoBeHb (DYHKIIMOHAIBHON TPaMOTHOCTH TOJIPACTAIOIIETO MOKOJIe-
HUS 3aTPYAHSET UX aJalTaluio U coluan3aluio B counyme. CoBpeMEHHOMY pocC-
CUICKOMY OOIIECTBY HY>KHBI 3(h(DEKTUBHBIE TpaXKaaHe, CIOCOOHBIE MAaKCUMAJILHO
peanu3oBaTh CBOU MOTEHIUAIBHBIE BO3MOXKHOCTH B TPYJI0BOU U MpodheCcCUOHAIb-
HOM JeATEeTHbHOCTH, U TEM CaMbIM IPUHECTH TOJIb3y OOIIECTBY, CIIOCOOCTBOBAThH
Pa3BUTHIO CTPAHBI. ITUM OOBICHSIETCS aKTyaJIbHOCTh MPOOJIEMBbI pa3BUTHS (HyHK-
[IMOHAJLHOM IPAMOTHOCTH Y IITKOJILHUKOB Ha YPOBHE 00IIIECTRA.

Pe3ynbTaThl JOHTUTIONHBIX HUCCIEIOBAHWM, TPOBEICHHBIX HA BBIOOPKAX
2000 u 2003 rr. cTpaHaMH-y4aCTHUIIAaMU MOHUTOpPUHTOB PISA nokaszanu, 4To pe-
3yJbTaThl OIEHKH (YHKIIMOHATBHOW TPaMOTHOCTH 15-JI€THUX y4alluxcsl SBIISIIOT-
Csl HaJIeKHBIM WHIAMKATOPOM JalbHEUIel 00pa3oBaTEIbHONW TPACKTOPUU MOJIO-
IBIX JIIOJNEH M UX 6rarococTosHus . JII060M MIKOJBHUK XOYET OBITH COIIMAJILHO
YCTENIHBIM, €T0 POAMTENIA TaK)KE€ HAJICIOTCS HA BBHICOKUN YPOBEHH OJIATOMOIYYHs

CBOETO pedeHKa BO B3pOCioi *u3HU. [103TOMy akTyaabHOCTh pa3BUTUS (PYHKIIHO-

20 HAIMOHAJBHBIX LEJIAX U CTpaTerMyecKux 3afaudax pa3Butus Poccuiickoit @enepanuu Ha nepuon Ao 2024 rona:
Vkaz Ilpesumenta Poccuiickoit ®emepaumu ot 7 wmas 2018 r. Ne 204. II. 5 // TAPAHT.PV:
http://www.garant.ru/products/ipo/prime/doc/71837200/#ixzz5dzARMpW!I

13 Kosanéra I'., JlaBeioBa E., Cunoposa I'. I'mo6anbHble KoMIeTeHITMHA. UTO XAET ydammxcsi B HOBOM HCTIBITAHUH
PISA-2018 // Yuurensckas razera, Ned7, 21 nosops 2017 r. URL: http://www.ug.ru/archive/72357
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HaJIBHOW TPAMOTHOCTH OOOCHOBAHA €III€ U TEM, YTO CyOBEKTHI 00pa30BaTEILHOTO

IpoIecca 3aMHTEPECOBAHbI B BBICOKMX aKaJEMHYECKHX U COIHUAIBHBIX JOCTIKE-

HUSX 00YJarOIIUXCsl, Y€MY CITIOCOOCTBYET UX (PYHKIIMOHAIbHAS TPaMOTHOCTb.
Ienenosaranue

OCHOBHOH TIEBI0 MIPOTPAMMBI SBJISICTCS Pa3BUTHE (PYHKIIMOHAJIBHOW Tpa-
MOTHOCTH YYaIIuXcsl 5-9 KJIacCOB Kak MHIMKaTopa KadecTBa W A(H(PEKTHBHOCTH
oOpa3oBaHMsI, paBEHCTBA JOCTyIa K 00pPa30BaHHUIO.

[Tporpamma HarlenieHa Ha pa3BHUTHE:

CIIOCOOHOCTH 4eJloBeKa (OPMYJIHpPOBATH, IPUMEHATh U MHTEPIPETUPOBATH
MaTeMaTHKy B Pa3HOOOPA3HBIX KOHTEKCTaX. JTa CIOCOOHOCTh BKJIIOYAET MaTeMa-
TUYECKUE PACCYXACHUS, UCIOJIb30BAaHUE MATEMAaTUUYECKUX HMOHATUH, MPOLENYp,
($aKkTOB M MHCTPYMEHTOB, YTOOBI OMHCAaTh, OOBACHUTH W TMPEACKA3aTh SBICHUS.
Ona momoraer JIfoJsM MOHATh POJb MAaTEeMaTUKU B MHpPE, BBICKA3bIBATh XOPOIIO
O00OOCHOBaHHBIE CYXJCHMS U MPUHUMATh PELICHUs, KOTOpPble HEOOXOAWMBI KOH-
CTPYKTUBHOMY, aKTUBHOMY W Pa3MBIIUISIONIEMY TpaKIaHUHY (MaTeMaTH4ecKas
I'PaMOTHOCTb);

CIOCOOHOCTH YeJIOBeKa MOHMMATh, UCIIOJIb30BaTh, OIICHUBATh TEKCTHI, Pas3-
MBIIUIATh O HAX M 3aHUMATHCSl YTEHUEM IS TOTO, YTOOBI JOCTUTATh CBOMX IIeJIeH,
pacIMpsATh CBOM 3HAHUS U BO3MOXKHOCTH, y4aCTBOBATh B COIMATIBLHOMN KHU3HH (UH-
TaTeIbCKasi TPaMOTHOCTb);

CIIOCOOHOCTH 4YeJIOBEKa OCBauBaTh W HCIOJIb30BaTh €CTECTBEHHOHAYUYHBIE
3HAHUWS JJIs1 paCIO3HAHMsI U TIOCTAHOBKHU BOIIPOCOB, JUIsl OCBOCHHUS HOBBIX 3HAHWH,
JUTSE OOBSICHEHHSI €CTECTBEHHOHAYYHBIX SIBIICHUH U (POpMyTHpOBaHUS OCHOBAHHBIX
Ha HAyYHBIX JJOKa3aTeJIbCTBAX BHIBOJIOB B CBSI3U C €CTECTBEHHOHAYYHOM IMpoOiie-
MaTHKOH; MOHMMAaTh OCHOBHBIE OCOOCHHOCTH €CTECTBO3HAHHS Kak (POPMBI YeIo-
BEUYECKOT0 MO3HAHMS; JEMOHCTPUPOBATh OCBEAOMIICHHOCTh B TOM, YTO €CTECTBEH-
HbIC HAYKU W TEXHOJIOTHS OKa3bIBAIOT BIMSHUE HAa MATEPUAIBHYIO, MHTEIUICKTY-

QIbHYI0O U KYJbTYpHYIO cepbl 00IecTBa; MPOSBISATh AKTUBHYIO T'PaKIaHCKYIO
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HNO3ULUI0 IIPH PACCMOTPEHHH IPOOJEM, CBSI3aHHBIX C €CTECTBO3HaHUEM (ecTe-

14,
CTBEHHOHAay4YHas TPAMOTHOCTB)

CIIOCOOHOCTH 4YeNIOBEKa MPUHUMATh 3(PGEKTUBHBIE pEUICHUsI B pa3HOOOpas3-

HBIX (DMHAHCOBBIX CUTYaIMsIX, CITOCOOCTBYIOMIUX YIYYIICHUIO (PMHAHCOBOTO OJia-

romnoJjydus JIMIYHOCTHU U O6IIICCTBa, a TAaK)KC BO3MOKHOCTHU YU4ACTHUA B OKOHOMHYC-

CKOU JKU3HMU.

I1aHUpyeMBbIe Pe3yJbTaThI
MeTanpeaMeTHble U IPeAMETHBIE

I'pamoTHOCTB

Yurarenbckas

MaremaTtnyeckas

EcrecTBeHHO-Hay4Hast

dunancosas

5 knace HaxXOOWT U U3- HaXOJUT U U3BJIE- |HAXOAUT U U3BJIEKaeT UHPOP- HaXOIuT U U3-
YpoBeHb BJeKaeT MHQOp- | KaeT MareMaruyie- MAIHIO O ECTECTBEHHO- BJIEKaeT (MHaH-
y3HaBaHUS MAalMIO U3 Pa3- | CKyI0 HHGOPMALUIO |HAYYHBIX SIBICHUSX B pasjind- | COBYIO HH(opMa-
U TIOHUMA- | JIMYHBIX TEKCTOB | B Pa3iIMYHOM KOH- HOM KOHTEKCTE LU0 B Pa3JINYHOM
HUS TEKCTe KOHTEKCTe
6 xnacc MIPUMEHSIET U3- MPUMEHSIET MaTe- |0OBSCHSIET U ONUCHIBACT €CTe- | MpUMEHsET Qu-
YpoBenb BJICUCHHYIO U3 MaTHYECKHE 3Ha- |CTBEHHO-HAYUYHBIC SIBIICHHS HA | HAaHCOBBIC 3HAHUS

MOHUMa- | TekcTa uHpoOpMa- | HHA AJS PEIICHUS |OCHOBE MMEIOIINXCS HaY4YHBIX IUISL PELICHUs
HUS U LUIO JJIS pelie- | pa3Horo poja mpo- 3HaHUHN pasHoro poja
MpUMEHe- | HUs pPa3HOTro pojia oem pooeM
HUS pooIieM
7 knace aHAIM3HUPYET U ¢dopmynupyer ma- pacro3HaeT U UCCIIEayeT aHAIM3UPYeT UH-
YpoBeHb | WHTErpHpyeT WH- TEMaTHYECKYIO JIUYHbIE, MECTHBIE, HAI[HO- thopmanuio B Gu-
aHanmm3a v | (opmauuio, mno- npobieMy Ha oc- HaJIbHBIE, [JI00AJIbHBIE ecTe- HaHCOBOM KOH-
CHHTE3a JYYECHHYIO U3 HOBE aHaJIM3a CU- | CTBEHHO-HAY4HbIE IPOOIEMBI TEKCTe
TEKCTa Tyaluu B PAa3JIMYHOM KOHTEKCTE
8 kanace olleHMBaeT POp- | MHTEPIPETHUPYET H | WHTEPIPETUPYET U OIICHNWBA- |OLICHUBAET (PHHAH-
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
peaMeT- coJIepKaHus
HOTO CO-
JepKaHUs
9 knace OIleHMBaeT Gop- | WHTEPIPETHPYET U | MHTEPIPETHPYET U OLEHUBA- | OIEHUBAET PH-
YpoBeHb | My M coiep)KaHHE€ | OIICHMBAET MaTe- | €T, JeNIaeT BHIBOJBI U CTPOUT | HAHCOBBIE MPO-
OILIEHKH TEKCTa B paMKax MaTHYECKHE pe- MIPOTHO3HI O JINYHBIX, MECT- Onemsl, Aenaer
(peduiex- | MerampenMETHO- 3yJbTaThl B KOH- HBIX, HALIMOHAJIBHBIX, TJI0- BBIBOJBI, CTPOUT
CHH) B TO COJIEpKaHUsI | TEKCTe HAIlMOHAIIb- OabHBIX €CTECTBEHHO- MIPOTHO3EI, TIPeJI-
paMkax HOW Wi rnofanb- | Hay4yHBIX IpoOieMax B pas- JlaraeT MmyTH pe-
MeTanpes- HOW CUTyaluu JIMYHOM KOHTEKCTE B paMKax IIEHUS
METHOTO METaNpeIMETHOTO CO/IepKa-
cojieprka- HUS
HUS
% pISA Odunmanpupiii  caiitr  WMHCTHTYTAa  cTpatermu  pasButusa — oOpaszoBanus PAO. URL:

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

> [nanupyembie pesymbTaTsl OTPaKAIOT CTPYKTYPHBIE KOMIIOHEHTBI Pa3IMIHOTO BHAA IpaMoTHOCTH 1o PISA.
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JINYHOCTHBIE pe3yJIbTaThl

['pamoTHOCTB
Yurarenbckas MaremaTnueckas EctecTBenno- dunaHcoBas
Hay4Hast

5-9 knaccel

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

OOBSCHSICT FPaXIaH-
CKYIO TIO3HIIHIO B
KOHKPETHBIX CUTYya-
LMSIX 00IIECTBEHHOM
JKH3HU Ha OCHOBE
MaTeMaTUYECKUX
3HAHWUM C TTO3HUITUHN
HOPM MOpanu 1 00-
ieyea0BeyYecKas-
KHX IICHHOCTEH

O0OBSICHSIET TPAKIAH-
CKYIO TIO3UIIHIO B
KOHKPETHBIX CUTYya-
LMSIX O0IECTBEHHOM
JKM3HHU Ha OCHOBE
€CTECTBEHHO-
Hay4HbIX 3HAHUH C
MO3UILIMHA HOPM MO-
panu 1 o0IIeYeNIoBe-
YeCKUX IEHHOCTEH

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

HOMY CTpaHbl

XapaxkrepucTuka 00pa3oBaTeIbHOI0 MpoLecca

[Iporpamma paccuntana Ha 5 jieT 00y4yeHus (¢ 5 mo 9 Kiacchl), peauzyercs
M3 YacTH y4yeOHOro maHa, GopMUPYEMOTO y4aCTHUKAaMU OOpa3oBaTEbHBIX OT-
HOIIICHUI W/WJIM BHEYPOUHOH JESATENHHOCTU U BKIIOYAET 4 MOJyJIsl (UMTATENIbCKAs,
€CTEeCTBEHHOHAY4YHas, MaTEMaTHUUeCKas U PUHAHCOBAsi TPAMOTHOCTb).

Pa3paboTanHblii yueOHO-TEMaTHUYECKUU TJIaH MPOTPaMMbl ONMHCHIBAET CO-
Jep’)KaHue MOJYJIA U3 pacuera OJHOTO/ABYX YacOB B HEJENIO0 B KaKIOM Kiacc-
KoMIuiekTe. TeM He MeHee, Kax0e 00pa30oBaTeIbHOE YUPEKIECHUE UHIUBUAY Al b-
HO MPOEKTUPYET YUeOHBIN TUIAH M0 KaXKIO0W Mapauiesid U 0 KaKI0OMY MOJYIIIO.

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

KonudecTBo yacoB Ha OAWH TOJ OOy4YeHHS B OJHOM KJIACC-KOMIUIEKTE —
oT 34 5o 68 , T.e mo 1-2 yaca B HemEMIIO:

- 8-16 yacoB Ha MOIyJH «UUTATEIHCKAs TPAMOTHOCTBHY», «MaTeMaTHYeCKas
TPaMOTHOCTBY, «(PUHAHCOBASI TPAMOTHOCTbHY;

- 8-18 yacoB aJ1st MOJIyJIsl €CTECTBEHHOHAYYHOM TPaMOTHOCTH;

- 2 yaca Ha MPOBEACHUE aTTECTAlMH, 3aBEPIIAIOIINX OCBOCHHUE MPOrPAMMBI
M0 COOTBETCTBYIOIIEMY IOy OOyUEHHUS.

Pa3paboTuriku mporpamMmbl pEKOMEHIYIOT B Ka)KOW Mapajuiend HauuHATh
peanu3aiuio ¢ MOAYJs 0 GOPMUPOBAHUIO YUTATEIHCKON TPAMOTHOCTH.

| 4eTBEpPTh — MOZIYJIb «YUTATENIBCKASI TPAMOTHOCTB.
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Jlpyrue Moy MOTYT IO OTPEOHOCTSIM M BO3MOXKHOCTH OpraHU3aIuuU U/I-
TH B JIIOOOM MOPSJIKE, HATPUMED:

2 9eTBEpPTh — MOJIYJIb «MaTeMaTH4YeCKasi TPaMOTHOCTDY,

3 4eTBepPTh — MOJIyJIb «ECTECTBEHHOHAYYHAsI TPAMOTHOCTB,

4 9eTBepTh — MOIYJIb «(PHHAHCOBASI TPAMOTHOCThY.

[Iporpamma mpenmnojaraeT MO3TaTHOE Pa3BUTHUE PaA3IMUHBIX YMEHHH, CO-
CTaBJISIONINX OCHOBY (D)YHKITMOHATHHOU TPAMOTHOCTH.

B 5 kmacce oOyyaromuecss ydarcss HaXOAUTh W H3BJIEKaTh HMHOOPMAIIUIO
Pa3JIMYHOTO MPEIMETHOTO COACPKAHUS U3 TEKCTOB, CXEM, PUCYHKOB, Ta0OJuII, TUa-
rpamMM, IpeACTaBICHHbBIX KaK Ha OyMa)KHbIX, TaK M JIEKTPOHHBIX HOocuTesx. Mc-
MOJIB3YIOTCS TEKCTHI pasziinuHble 10 odopMieHHUIo, cTrimcTuke, hopme. UuHbOP-
Mallsi TpeACTaBlieHa B Pa3IMYHOM KOHTEKCTE (CeMbs, JOM, APY3bs, IMPUPOJA,
ydeba, paboTa U IPOU3BOJICTBO, OOIIECTBO U JP.).

B 6 knacce dhopmupyercs yMeHHE NMPUMEHSATHh 3HAHUS O MAaTeMaTHUYCCKHX,
€CTECTBEHHOHAYUYHBIX, (DMHAHCOBBIX M OOIECTBEHHBIX SIBICHUSIX MJI PEIICHUS
MOCTABJICHHBIX ME€PE]l YYEHUKOM MPAKTUYECKUX 3a]1ay.

B 7 knacce oOydaronuecs ydarcs aHaIM3UpOBaTh U 000011aTh (MHTErPUPO-
BaTh) HHGOPMAIIUIO PA3IUIHOTO MPEAMETHOIO COJAEPKaHUS B pa3HOM KOHTEKCTE.
[Tpo6ieMbl, KOTOPBIE YUCHHKY HEOOXOIUMO MPOaHATU3UPOBATh M CHHTE3UPOBATh
B €JIUHYIO KapPTUHY MOTYT UMETh KaK JIMYHBIM, MECTHBIM, TaK U HAIlMOHAJIbHBIA U
rio0anbHbI acnekThl. [IIKONMbHUKK HOMHKHBI OBIAIETh YHUBEPCATBHBIMU CIIOCO-
Oamu aHanmM3a MHOOPMALIUK U €€ UHTErPAIU B €IUHOE 1IEJI0C.

B 8 kiacce mIKOJIBHUKY ydaTcsl OIEHUBATh U MHTEPIPETUPOBAThH Pa3INUHbIC
ITOCTaBJICHHBIC TIepe]l HUMH MPOOJIEMbI B PaMKaX MPEIMETHOTO COJICPKAHMUS.

B 9 xnacce gopmupyercs yMeHHE OLIEHUBAThb, HHTEPIPETUPOBATH, J€IaTh
BBIBOJIBI U CTPOUTH MPOTHO3bI OTHOCUTENIBHO PA3IUYHBIX CUTYallUi, MPOOIeM H
SABJICHUA (OPMHUPYETCS B OTPHIBE OT MPEIMETHOTO COJEpKaHUS. 3HAHUS U3 pas-
JUYHBIX TIPEAMETHBIX 00JacTel JIETKO aKTyaJlUu3UPYIOTCS MIKOJIbHUKOM M UCIOJIb-

3YIOTCS JJIsl PEIIEHUS] KOHKPETHBIX MPOOIIEM.
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OcHOBHBIE BUJIbI ACSITEIBHOCTH O0YYAIOUIUXCA: CAMOCTOSITENIbHOE YTCHUE U
oOCyXJIeHHE TIOJy9eHHOW WH(pOPMAIMKA C TTOMOIIBIO BOMPOCOB (Oecenma, TUCKYyC-
CUsl, JTUCIYT); BBIMOJHEHUE MPAKTUYECKHUX 3aJaHMI; MOUCK U OOCYXJIECHHE MaTe-
puasioB B ceTu VIHTEepHET, pelleHWe CUTYallMOHHBIX H  MPaKTHKO-
OpPUEHTUPOBAHHBIX 33]1a4; POBE/IEHNE HKCIIEPUMEHTOB U OIIBITOB.

B nensx pazButus no3HaBaTeNbHON aKTUBHOCTH 00YyYaronuXcsl Ha 3aHSITH-
X MO>KHO HCIIOJIb30BATh JICNIOBBIC U JUJIAKTUYECKUE UTPHI, pa3pabaThiBaTh U pea-
JIN30BBIBATh MUHU-TIPOCKTHI, OPTaHU30BBIBATh TYPHHUPHI U KOHKYPCHI.

B cootBerctBuM ¢ npukazomM Muno6puayku Poccum ot 31.12.2015 Ne 1577
pabouue mporpammbl KypcoB, B TOM YHCII€ BHEYPOUHOW JIEATEIBLHOCTH, pa3pada-
THIBAIOTCSl HA OCHOBE TPEOOBAHUI K pe3yJibTaTaM OCBOEHHUS OCHOBHOW 0Opa3oBa-
TEJIBbHOW MPOrpaMMbl OCHOBHOTO OOLIEro 0Opa3oBaHMs C yYETOM OCHOBHBIX IPO-
rpaMM, BKJIIOYEHHBIX B €€ CTPYKTYpy. B CBs3u ¢ 3TUM, pa3paOOTUYMKU CUUTAIOT
1eIecoo0pa3HbIM TPOBEACHUE TEKYyIIEH (BBIOJHEHUE 3a/JlaHUl B XOJIE YPOKa),
pyOexxHOM (10 OKOHYAHWUU KaXKJIOTO MOJYJs), MPOMEKYTOUYHOU (MO0 OKOHYAHUU
rojia oOy4eHus1) 1 UTOTOBOM aTTECTAIlluu M0 TAaHHOMY Kypcy B (popmarax, mpemy-
CMOTPEHHBIM METOJAOJIOTUEN U KPUTEPUSIMHU OLICHKM KadecTBa oOIIero oopa3oBa-
HUS B 00111€00pa30oBaTeIbHBIX OPraHU3AlMsIX Ha OCHOBE MPAKTHKU MEXIyHapo-

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

35



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

5 kaace
Tema 3ansaTust Bcero yacos, Teopus | Ilpakxmuxa Ilnanupyemblii 00pa3zoBa-
1/2 yaca B HegeJ110 TeJAbHBIA pe3yJbTaT
38yK08ble ABNEHUA
3BYKOBBIC SIBJICHUSI. 3BYKHU KUBOU U HEKUBOU MPUPOJIBI.
y YK PHPOA 0/2 0/1 0/1 Haxomut u u3Bnekaet uHpop-
CHBIIIUMBIC U HECIIBIIIIUMBIC 3BYKH.
» MAaIUIO U3 PA3IMYHBIX TEKCTOB
[IIym 1 ero BO3I€HCTBHE HA YEIOBEKA. 1/2 0/1 1/1
Cmpoenue gewecmea
Bona. YHUKaIbHOCTB BOJIBL 1/3 0/1,5 1/1,5 HaxomwT 1 n3BJeKaeT HHDOp-
YTIIeKHCIBIN Ta3 B IPUPOJIE U €T0 3HAUCHUE. 0/2 0/0 0/2 MALHIO U3 PasIMYHbIX TEKCTOB
3emnsn u 3emnan kopa. Munepanvi
3emutsi, BHyTpEHHEE CTPOCHHE 3eMJIN. 3HAKOMCTBO C MUHE-
- BHYTP thoct . . 1/2 0,5/0,5 0,5/0,5 Haxonaut u uzBnekaet ungop-
paniavl, TOPHOM OPONO 1 PyAIOH. MAIIMIO U3 PA3IUYHBIX TEKCTOB
Atmocdepa 3emun. 1/2 0/0 1/2 P
Kueaa npupooa
YHUKaIBHOCTD IJIAHETHI 3eMJIsl. Y CIIOBUSI JIJIsl CYIIIECTBOBA-
. JUBL CYTL 1/3 0,5/2 0,5/1 Haxoaut u u3Bnekaet uugop-
HUs KU3HU Ha 3emuie. CBOMCTBA JKUBBIX OPTaHU3MOB.
= MAIUIO U3 PA3IUYHBIX TEKCTOB
ITpoBenenune pyOexHoON aTTecTaluu 2 0 2
Htoro 8/18 1/6 7/12
6 kJacc
Tema 3ansiTHsA Bcero yacos, Teopus | Ilpakmuxa | Ilaanupyemblii 00pa3oBaTeib-
1/2 yaca B HeneJ110 HBIH pPe3yJIbTaT
Cmpoenue seuwecmea
Teno u BemecTBo. ArperatHple COCTOSIHHSI BEIIECTBA. 0/1 0/0 0/1 TIpuMeHseT HHpOpMAIIIIO, 13
Macca. M3mepenre Macchl TeJl. 0/1 0/0 0/1 pHy PMAIHIO,
CrpoeHnue BeniecTBa. ATOMBI M MOJIEKYJbl. Mojenu BICHCHIYIO H3 TEKCTa, 1T pe-
P ‘ YIIBL. 1/2 0,5/0,5 0,5/1,5 [IEHHsI PA3HOTO poja MpodieM
aToMa.
Tennogvle agnenusn
Tennossie sinenus. TermnoBoe pacimpenue Ten. Hc- 12 0.5/0.5 15/05 [Tpumensier nndopmanuio, u3-
TI0JTb30BAHNE SIBJICHHS TETDIOBOTO PACIITUPEHUS JUIS W3- s T BJICUEHHYIO W3 TEKCTa, JUIS pe-
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MEpEeHHs TEMTIepaTypHI. IICHUs] pa3HOTO pojia MpodiieM
[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
= [Tpumensier nHpOpMaIIHIO, U3-
Mogenb Conneunoit cucremsl. 3yuenue u uccienoa- N
uue JIynsl. MccnenoBanus OamKkaimx mianet — Map- 1/2 0,5/0,5 0,5/1,5 BJICUCHHYIO M3 TCkeTd, /A pe-
IICHUs] Pa3HOTO pojia MpodIieM
ca, BeHepnl.
Kuesasn npupooa
[{apcTBa KUBOI IPUPOIBI 214 0,5/2 1,5/2 [Tpumensier nHpOPMAIIHIO, U3-
[IpoBenenue pyOexHON aTTecTaluu 2 0 2 BJICUCHHYIO M3 TekeTd, A pe-
IIICHUs] Pa3HOTO poJia MpoodIieM
Hroro 8/18 2,5/4.5 6,5/13,5
7 kyaace
Ne Tema 3ansaTus Bcero yacos, Teopus | IIpakTuka Inanupyemblii 06pa3oBa-
1/2 yaca B HegeII0 TeJbHBIN pe3yJbTaT
1. CTpyKTypa U CBOIMCTBa BeIECTBA 1/3 0/1 1/2
2. Mexanuueckoe aBrKeHue. [ MapoycuimTenb 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 PEIHCHIA
6. Yes0BeK U €ro 3I0pPOBbE 1/3 0/1 1/2
ITpoBeienue pyoekHOM aTTecTalluu 2 0 2
Hroro 8/18 0,5/5 7,5/13
8 kiace
Ne Tema 3ansATHSA Bcero yacos, Teopus | IIlpakTuka | Ilnanupyembiii 00pa3oBa-
1/2 yaca TeJAbHBIN pe3yJIbTaT
B HeJIEJI10
1. XUMHUECKUE PEaKINH 1/2 0,5/1 0,5/1 [TpuHUMaeT penieHne Ha oc-
2. DJeKTpUYECKUE SBICHUS. 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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ITpou3BOICTBO AIEKTPOIHEPTUU 1/3 0/1 1/2
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 Hege/I10 pus TeJIbHBIN pe3yJabTarT
1. CTpyKTypa U CBOWCTBA BELICCTB 1/2 0/0,5 1/1,5
2. XUMHUYECKHE U3MEHEHUS COCTOSTHUS 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 ITUKIIBI. 0,5/2 0/0 0,5/2
8. [IpoBenenue pyOe)HOM aTTeCTalNH 2 0 2
Hroro 8/18 0,5/3 7,5/15

38




DOEKTHPOBAHHE TOCTHKEHUS TVIAHUPYEMbIX 00pPa30BaTeIbLHbIX Pe3yJbTATOB Y4€OHOr0 Kypca ¢ S mo 9 kiaccenl

YpoBHU

1(0)

TunoBble 32124

NHcTpyMeHTHI M CpeAcTBa

5 knacc
YpoBeHb y3HAaBaHUSA
Y TIOHUMAHUs

Yuum 6eocnpunu-
Mamo U 00BACHAMb

Haxoaut u n3Bneka-
eT nH(pOpMAIHIO U3
Pa3IUYHBIX TEKCTOB

Onpenenutb BUJ TEKCTa, €ro HICTOUHUK. OOOCHOBAaTh CBOE MHEHHUE.
Bb11enuTh OCHOBHYIO MBICIIb B TEKCT, PE3IOMUPOBATh €0 UJIEH0.
[Tpen1oxuTh UM 0OBACHUTD 3ar0J0BOK, Ha3BAHUE TEKCTA.
OTBeTuTh Ha BOIPOCH! clioBaMU TekcTa. COCTaBUTh BOIPOCHI 110
TEKCTY.

[TponomKUTh MPEATIOKEHUE CIOBAMH U3 TEKCTA.

Tekctbl (yueOHBIN, XyT0KECTBEH-
HBIH, HAyYHO-IOMYJISIPHBIH, I1y0-
JULUUCTUYECKUM; ITOBECTBOBA-
TEJLHBINA, OIMMCATEIIbHEINA, 00BsC-
HUTEBHBIN; MEAUIHBIN).

ITo copepkaHuIO TEKCTHI JOJKHBI

unghopmayuro Onpenenuth Ha3HAUYEHUE TEKCTA, MIPUBECTH MPUMEPHI KU3HEHHBIX | OBITH MaTeMaTHYEeCKHUE, ecTe-
CUTYyaIliii, B KOTOPBIX MOXKHO M HYXXHO HCIIOJIb30BaTh MH(OpPMa- | CTBEHHO-HAy4YHbIC, (PUHAHCOBEIC.
LU0 U3 TEKCTA. O6béM: He Oosee 0IHO cTpaHu-
IIBI.
6 kiacc [Tpumensier uudop- | ChopmynupoBaTs mpodieMy, ONUCaHHYIO B Tekcte. Omnpenenuts | 3adauu (mpoOiIeMHbIe, CUTYaIlH-

YpoBeHb NOHUMA-
HUS ¥ IPUMEHEHHUS

Yyum oymamo u

Maluilo, HU3BJICUEH-
HYI0 M3 TEKCTa, JJIs
pELIeHUs  Pa3HOTo

poaa npobiem

KOHTEKCT.

Beienute nnpopmanuio, Koropasi UMEeT MPUHLUIINAIBLHOE 3Hade-
HUE JJIsl peLIeHUs TPOOIIEMBI.

OTpa3uTh onMcaHHbIE B TEKCTE (PAKTHI U OTHOILEHUS MEXYy HUMHU

OHHEIE, MPAKTUKO-
OPHECHTUPOBAHHBIC, OTKPBITOTO
TUIA, KOHTEKCTHBIE).
[TpobnemMHO-TT03HABATEIBHBIC 3a-

paccysxcoams B rpad-cxeme (kiacrepe, Tadimie) OaHusi.

W3 npeiokeHHbIX BapUaHTOB BHIOpaTh BO3MOXKHBIE MYTU U CIO- | I paguueckas HaenaoHOCMb:
coOBI pelieHus MpooIeMbl. rpag-cxemsbl, KJ1acTepbl, TAOIHIIbI,
BceraBuTh mpomyiieHHYI0 B TeKCTe HHQOpPMAIMIO W3 TaONHIIBI, | AMArPaMMBbl, HHTEIEKT-KapThI.
rpad-cxemsbl, JuarpaMMel. H306pazumenvHas Ha2na0HOCMb:
[IpuBecTn mpUMeEpHl >KU3HEHHBIX CUTYyalluid, B KOTOPBIX MOTYT | WJLTIOCTPAIMH, PUCYHKHU.
OBITh IPUMEHEHBI YCTAHOBJIEHHBIE MTYTH U CIIOCOOBI pelieHus npo- | [lamsamku ¢ alilropuTMaMHu perie-
OJIEMBI. HUS 33a7a4, Tpo0IieM, 3aJaHHi
[TocTpouTh anrOpuUTM pelIeHus MpoodJIeMbl IO TAHHOMY YCJIOBHIO.

7 knacc AHanu3upyeT v UH- | BBIIenuTh cocTaBHbIE YacTH B MpeAcTaBieHHOW uWH(popManuu | TeKCThl, 3aa4u, CUTYyallun

VYpoBeHb aHanu3a u | TerpupyeT HHGOP- (Tekcre, 3amaue, MpobdIeMe), YCTAaHOBUTh MEXITY HUMHU B3aUMOCBSI- | 3adauu (IpoOIeMHBIE, CUTYaIlH-
CUHTE3a MAIUIO JJI IPUHS- | 3. OHHBIE, MPAKTUKO-

Yuum ananusupo-
8amv u unmepnpe-
muposams npooie-

Mbl

TUSA pCIICHUA

ChopmynupoBath nmpodiieMy Ha OCHOBE aHAJIHM3a MPEACTABICHHOM
cutyanuu. OnpenenuTs KOHTEKCT MPoOIeMHOM CUTYaIHH.
Onpenenuth 007aCTh 3HAHWM, HEOOXOIUMYIO ISl PEIICHUs JTaH-
HOU TIpOOIEeMBI.

[IpeoOpazoBarh nHGOPMAITHIO U3 OJTHOW 3HAKOBOW CHCTEMEI B JIPY-
I'yio (TEKCT B CXeMy, TabJIUIly, KapTy U HAa000poT).

OPHEHTUPOBAHHBIE, OTKPBITOTO
TUIA, KOHTEKCTHBIE).
[TpoGemMHO-TIO3HABATENBHBIE 3d-
O0aHus.

I'paghuueckasn naensionocmo:
rpag-cxembl, KJIaCTephl, TAOIHUIIBI,
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CocTaBUTh aHHOTAIINIO, pEKIIaMy, TIPE3CHTAIIHIO.

[TpennoxuTh BapuaHThI pelieHUs MpoOIeMbl, 00OCHOBATh UX pe-
3YJIBTATUBHOCTH C IMOMOIIBI0 KOHKPETHOTO MPEIMETHOTO 3HAHHMS.
[TpuBecTn mpUMeEpHl KU3HEHHBIX CHTYAIlMid, B KOTOPBIX OMBIT pe-
IICHHS JJAHHBIX MPOOJIEM IMO3BOJIUTH OBITH YCIEIIHBIM, PE3yJIbTa-
TUBHBIM.

CocTaBUTh AJITOPUTM PEIICHHUS TPOOJIeM JaHHOTO Kiiacca.

CrenaTbh aHAIMTHYECKHE BBIBOJIBI.

JMarpaMMbl, UHTEIJICKT-KapThl.
H300pazumenvHas HaciaoHOCMy.
WUTIOCTPAINH, PUCYHKH.
Ilamamku ¢ anropuTMamu pelie-
HUS

8 Kjacc
YpoBEHb OLIEHKH B
pamKax nmpeaMeTHo-
ro COACpIKaAHUS

Yuum oyerueaniv u

[Ipunumaer pemie-
HUE HA  OCHOBE
OILICHKH U MHTEPIpe-
Tal HHPOPMALIUU

OueHuTh KauyecTBO MPEACTAaBICHHON MHGOpMANUU Ui PELICHUS
JIMYHBIX, MECTHBIX, HAIMOHAIBHBIX, ITI00AJTBHBIX TPOOIEMBI.
[TpenoX)uTh MyTH U CIIOCOOBI pelIeHus: 0003HAYEHHBIX MTPOOIIEM.
CnporHo3upoBarh (IIPEANOI0XKUTh) BO3MOXHBIE TOCIEIACTBUSA
MPEIOKEHHBIX JEUCTBUM.

OueHuTh NpeyIoKEHHbIE YTH U CIIOCOOBI pelleHus po0IeM, BbI-

TGKCTI)I, 3a/lavu, CUTyallun
Kapmbz: MOJACIBHBIC, TCXHOJIOT'H-
YCCKUC, MCHTAJIbHBIC, TOPOKHBIC

NPUHUMAMb peule- Opatb 1 000cHOBaTh HanboJee Y3 PeKTUBHBIC.
HUs Co3natb OPOXKHYIO (MOJIENBHYIO, TEXHOJIOTHYECKYIO) KapTy pe-
HICHUS TIPOOJIEMBI.
9 kmacc OnenuBaer wuHpop- | Chopmynuposats mpodiemy (poOieMbl) HA OCHOBE aHAIM3a CU- | TWIHYHBIC 3a1a4n (3aJaHuUs) Me-

YpOBEHB OLIEHKH B

paMKax MeTarnpe-

METHOTO COZIEpKa-
HUsA

YVyum oeticmeosams

MalWi0 U MpUHUMA-
€T pelieHue B yclio-
BHUSIX HEONPEACIEH-
HOCTH ¥ MHOTO03a-
JTAaYHOCTH

Tyaluu.
Belnenuts rpaHUYHBIE YCIOBHS HEOIPEACIEHHOCTH MHOr03aJad-
HOCTH YKa3aHHOU IpOOIeMBI.

OtoOpath (Ha3BaTh) HEOOXOAUMBIE PECYPCHI (3HAHMS) Ul pellie-
HUS IPOOJIEMBI.

Br16paTh 3@ peKkTuBHBIE MYTH U CIOCOOBI PELICHUS TPOOIEMBI.
O6ocHoBaTh cBO BbIOOp. JlOKa3aTh pe3yabTaTUBHOCTh U LIEIECO-
00pa3HOCTh BBIOPAHHBIX CITOCOOOB JACSATEIHHOCTH.

TarpeIMeTHOTO U MPAKTUIECKOTO
XapaxTepa.

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

KoMruiekcHbIe KOHTEKCTHBIC 3a-

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

5 kJaacce

Tema 1. 36yKoevie asnenus. 36yKu Hcugoul u Hexicueou npupoovt. Cnvluiumole u HeC/bl-
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
MeMOpaHBbI, TOJIOCOBBIX CBSI30K, METAJUIMYECKON WM ACPEBSHHOHN IIACTUHBI, BO3YIIHOTO CTOJ0A,
3aIOJIHAIOUIETO KOPIYC AYXOBBIX HHCTPYMEHTOB H T.II.), B PE3yJIbTaTe 4ero o0pas3yroTcsi 3ByKOBBIC
BOJIHBI, BOCIIPHHHMAEMBbIE YXOM U MpeoOpa3zyemble B HEM B HEPBHBIE UMITYJIbCHI.

2. B My3bIKanbHOM TEOPUH 3BYK — 3TO (PU3HUECKOE SBICHUE, BBI3HIBAEMOE MEXaHHUECKUMU
KOJICOAHUSIMU KaKoro-nubo ympyroro Tena (Hampumep, HATSHYTOH CTPYHBI THTapbl), U B
pe3yabTaTe 3TUX MEXaHHYECKUX KOJICOAaHUH 00pa3yroTcsi 3BYKOBBIE BOJIHBI, OHH BOCIPUHUMAIOTCS
YXOM H MPEoO0pa3yloTcs B yX€ B HEPBHbIC UMITYJIbCHI.

3. B HayyHOM 3HaHUU 3BYK pacCMaTpUBAeTCs Kak KoJeOaHUs 4YacTHIl B YINPYIHX Cpelax,
pacmpocTpaHsitoniecss B (GopMe MPOAONBHBIX BOJH, YacTOTAa KOTOPBIX JIKHAT B Ipelenax,
BOCIPUHHUMAEMBIX YEJIOBEYECKUM yXOM, T.€. B cpenHeM oT 16 1o 20000 I'u (1 I'm — 1 xoneGanue B
CeKYH]Y).

4. 3ByK MOpOXJIAeTcs MEeXaHWYeCKMMM KojeOaHusMu. OJHAKO JUIsl TOro, 4TroObl 3TH
KOJICOAHWsI CTalld CIBIIIHBI, OHU JOJDKHBI MPOUCXOIUTh B KaKOW-HUOYAb cpene: BO3AyXe,
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 OINpe/eiCHHbIE BpPEMEHHBbIE NPOMEXYTKH. B 3TOoM ciyuae
pe3ybTaTOM SIBIISIETCS MENOAWYHBIA 3BYK. OmHaKo, eciii KoJieOaHWs HeNpaBHIbHBIC, TO HX
BO3/ICHICTBHE HAa HANIM YIIH JIOCTaBJISIET TOpa3lo MEHbBIIE YIOBOJIBCTBHSA. 3BYK, SBIISIOLIHIACS
Pe3yIIBTATOM MTOXOGHBIX KOIEOAHH, HA3EIBACTCS IIYMOM .

5. 3ByKOM Ha3bIBalOTCAd MEXaHUYECKHE KOJeOaHUs BO3]yXa, BOCIPUHHMAEMble OpraHaMH
cinyxa. Bo3myx BuOpupyer - ObICTpO KOJeOJeTCs B3al-BIepes - NMPH ABHKEHUU B HEM JIFOOOTO
oOwvekTa. Hampumep, yaapsis B OyOeH, Mbl 3acTaBiisieM BUOpHUpPOBAaTh TYrO HATSAHYTYIO KOXY,
KoJIeOaHUsI KOTOPOM MepenaloTcsi MOJIEKyJiaM BO3Jyxa. B BO3Jlyxe BO3HUKAIOT 3BYKOBBIE BOJIHBHI,

CILIINIMMBIC HaMH. Bennumna 3BYKOBBIX BOJIH NOAAACTCA U3MCPCHUIO — YCM OOJIbIlIE OHU IO

% 1o marepuanam JleTckoit sunuknoneauu https://potomy.ru/world/2284.html
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pa3maxy, TeM rpomue 3ByK. [lo Mepe ynaneHus or o0ObeKTa 3By4aHUs! BOJIHBI TEPSIOT CBOIO CHITY,
I05TOMY MbI IIIIOXO CIBIIIHM 3BYKH Ha GOJIBIIOM PACCTOSHHM .

6. 3Byk — (usnuyeckoe sBIEHUE, MPEJCTaBIAIOIIEe COOOH pacnpocTpaHEHUE B BHJE
YIPYTHX BOJH MEXaHHUECKHX KOTeGaHMii B TBEPIOi, KUIKOH HIIH rasoo0pasHoii cpeme ™.

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 OOLIUe CI0BA, KOTOPbIE XapaKTEpU3YyIOT (pU3nye-
CKO€ SIBJICHHE — 3BYK.

5. Ilpunymaiite Ha3BaHME O0ILLIEMY TEKCTY.

6. Chopmynupyiite Bompochl K OOIIEMYy TEKCTy, KOTOpble HauMHAOTCs ciaoBaMu: «Uro?
I'ne? Kak?»

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

8. BeimenuTe B KaKAOM (parMeHTe TEKCTa KIII0YEBOE CIIOBO, XapaKTEPHU3YIOIIEe 3BYK.

9. Ompenenute Ha3HAYEHUE MPEACTABIECHHON HH(OPMALIUH.

Tema 2. Illym u ezo 6030eiicmeue Ha yenogeka

Texcm Ons umenusn

3ByK (3ByKOBas BOJIHA) — 3TO BO3HUKHOBEHHUE M paclpoCcTpaHeHue KojaeOaHui B KaKOM-JIH00
BeIllecTBe, Oylab TO BO3AYX, JKUAKOCTh WM TBepaoe Tteno. Ecium Obl Ha JlyHe ObIIM KMBbIE
CYLIECTBa, CIIyX UM He MOHaaoOuics Obl, Tak Kak Ha JIyHe HeT arMocdepbl, a B O€3BO3AYIIHOM
IIPOCTPAHCTBE 3BYK HE pAaCIPOCTPAHAETCS.

W3ny4aroT 3BYKOBblE BOJHBI KOJEONIOLIMECs Tela: CTPyHa, KaMepTOH (€ciu 1O HUM
YAApUTBh), TOJIOCOBBIE CBA3KU YEJIOBEKA U JKUBOTHBIX, KPBUIbS HACEKOMBIX.

3ByKOBasi BOJIHA XApaKTEPU3YETCAd YAaCTOTOM M JIMHOM BoyHBL. Korma mox Bammm yxoMm
3YAUT KOMap, BbI CIBIIIUTE 3BYKH BBICOKOM YacTOTHI, a KOTJA T'YIUT IIMENb, TO CIBIIINUTE 3BYKH
HU3KOH 4acCTOTBHI.

TonocoBoii ammapaTr uenoBeka, Kak M JII0OOW HCTOYHUK 3ByKa, IEpeJaeT SHEPruio B
OKPY)KaIOIIlyI0 Cpelly, HO 3Ta 3Heprusi odeHb Mana. IIpeacraBsre ceGe, YTO BBl Ha CTAJUOHE, ITE
oHOBpeMeHHO roBopsaT U Kpuyar 10000 uenoBek. M ecnam mpeBpaTUTh MOTOK SHEPIMM ITHX
TOJIOCOB B JJIEKTPUYECKYIO, TO €€ €]Ba XBaTUT Ha JIAMIIOYKYy MAJIEHBKOIO 3JIEKTPUYECKOTIO

¢donapuka. s ycusaeHus ci1aboro 4eaoBEYECKOTO rojoca MPUXOAUTCS NPUAYMBIBATh pa3InyHbIe

Y 111. Konnonu «Bonbias sHuukionenus [lkonsrukay». M.:Machaon, 2018, 256 c.
8 PLII. Tomsimuna. 3Byk // @usudeckast sHmuknonenus : [B 5 1.] / Ti. pex. A. M. IIpoxopos. M.: CoBeTcKas SHIHKIO-
nequst (tr. 1—2); Bonbinas Poccuiickas sHiuknoneus (tt. 3—5), 1988—1999.
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ycrpoiictBa. OOHUM M3 OPEBHEMIIMX TAaKUX YCTPOMCTB siBiseTcss pymnop. Celyac HMCIONB3YIOT
COBPEMEHHBIE AKYCTUUECKUE YCTPOMCTBA.

JlaBaiite ompeaenuM, 4TO Takoe IIyM, U y3HAEM KaK MOXKHO OoJibiie 00 3ToM (hHU3HUECKOM
apieHuu. Ha ObITOBOM ypOBHE IIYM — 3TO 3BYK, HE HeCyllIui nosne3Hon undopmanuu. /s modoro
¢u3uka myMm — 3T0 KojeOaTenbHBIN mpoluecc. 3aMep YpOBHS LIymMa HM3MEpsSeTcs CHEeIHaTIbHBIMU
npubopamu — mymoMepamu. COBPEMEHHBIM TEXHOJIOTHYHBIA MHP COAEPKUT MHOXKECTBO
WCTOYHHUKOB IITyMa. DTO: pa3UYHbBIC BHJIBI TPAHCIIOPTA, 3BYKH PA0OTHI KaKHX JIMOO YCTPOUCTB HITU
o0opynoBaHus, 3ByKOBas ammaparypa M Tak jJajiee. BoT BapuaHThl pacmnpeiesieHus HIIyMOB IO
IPUPOJIE BO3HUKHOBEHHUS: MEXaHMYECKHME — 3BYKH, BO3HHUKAIOIIME MpU padoTe pasIHuHbIX
MEXaHU3MOB; adpoauHamuueckue. Crola BXOAST IIyMbl, BO3HMKAIOIIME IPU B3JIETE CaMOJIETa;
TUAPABIWYECKUE. OTHU IIYMbl MBI CIBIIMM TPU HEUCHPABHOCTSIX B POJHON BOIOMPOBOAHOMN
CHUCTEME: PpE3KHHl Iepenaj JaBjI€HUS B CHUCTEME MOXKET BbI3BaTb THAPOYAAp, KOTOPBIN
BOCHPUHUMAETCSl KaK pPE3KUd, HEMPUSATHBIA IIyM; SJIEKTpOMarHUTHbIE. Bo3HukaroT mpu pabote
YCTPOWCTB U MPHUCITOCOOTECHUH.

Ox0 — (u3MyecKoe SBICHUE, KOTOPOE 3aKIIOYaeTCss B MPHHATUM HaOIonareaeM
OTPaKEHHOM OT MPENSATCTBUUA BOJHBL. DXO — 3TO TO K€ CaMO€ OTPa)KE€HUE, TOJIbKO B 3€pKajie
OTpakaeTcs CBET, a B ciyyae 5Xa — 3ByK. JIro6oe mpemsiTcTBHE MOXET CTaTb OTpaskaTesieM IUis
3ByKa. UeM pesde, OTPBIBUCTEE 3BYK, TEM 3X0 OTUETIMBEE. Jlyunie Bcero BbI3BATh 3XO XJIOMAHBEM B
nagomy. Hu3Kkuii MyKCKOHM TOJIOC OTpa)KaeTcs MII0X0, & BBICOKUH TOJIOC JAET OTYETIIMBOE IXO.

3aoanus:

1. Ha3zoBuTe MCTOYHUKH 3BYKa, YIOMSHYTHIE B TEKCTE, B TOM MOPSAIKE, B KAKOM OHH B HEM
BCTPEYALOTCSI.

2. «Ay-y-y-y», - KpUYUM MBI , 3a0J0yIMBIINCH B Jiecy. «UTO HaapbIBaemibcsa?» - OTBEYAET
HaM 3X0. OOBSICHUTE, MOXKET JIH TaKOe ObITH?

3. JlaiiTe Ha3BaHUE OMBITY MO (PU3HKE MO €ro OMUCcaHuI0. [I[poBeINUTE ITOT OMBIT.

Bo3pMuTE TOHKOCTEHHBIN CTEKJISTHHBIM OOKaJI HA HOXKKE. XOPOIIIO BEIMOWTE PYKU C MBIJIOM.
3areM, ciierka HaMOYHMB YMCTOW BOJIOHM MAaJbIlbl IPABOM PYKH, IMOCTaBbTE OOKAJl HAa CTOJ, a JICBOU
PYKOU KPENKO AEPKUTE €ro 3a HOXKKY. YKa3arelIbHbIM NaJbLiEM NPAaBOM PYKHM HAUYHUTE BKPYTOBYIO
BOJIUTH TIO Kparo Ookana. Uepe3 HeCKOIBKO CEKYH/I BBl YCIBIIIUTE METOTUYHBIN 3ByK. 3BYK HE OyJIeT
IpeKpalarbes, MoKa Bbl BOAUTE MaJIbLIEM IO Kparo Ookaza. Eciu 3To y Bac ycHeniHo noixy4usioch,
HajeiTe B OOKaJl YUCTYIO BOAY, HEMHOTO HE JOXOMS 10 Kpasi, M MIPOJ0JDKAWTE BOAUTH MajbileM. Bo
YCIBIIINTE 3BYK HAMHOTO HIKE TOTO, KOTOPBIA ObuT 6e3 Bombl. [Ipomomkasi KpyroBble NBHKEHUS
najablleM, MOCMOTPHUTE Ha MOBEPXHOCTh BoAbl. Ha Hell oOpa3oBanmuch MaleHbKHE BONHBL OHU
MPOU3OIUIN OT KOJIEONIIOIUXCS, 3BYYallUX CTEHOK Ookana. Terneph HaYHUTE MOCTENEHHO YNAJsATh

BOJly MaJICHbKMMH MOPIUSAMU. 3BYK IMOCTENEHHO MOBBIILIAETCS, U CaMblil BBICOKH OyleT y MycToro
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CTaKaHa.

4. Ilpounraiite oTpbIBOK U3 ckazku J[x. Pomapu «/[KenbcOMMHO B CTpaHE JDKELOBY.
BosMorkHo 11 Takoe B AeiicTBuTensHOCTU? OTBETHTE HAa BOMPOC CIOBAMH M3 TEKCTa JIsl YTCHUSI.

...OHn Habpan noauyro 2pyov 6030yxa, Kaxk 3mo 0elaom 60001d3bl neped NozpyriceHuem 8
800y, CIOMHCUIL PYKU PYROPOM, UX KO PmY, Ymoobl 36yK OECRpensimcmeeHHO NOWen 8 HYHCHOM eMy
HanpasieHuu, U Npou3umenbHo Kpukuyi. byov na Mapce u na Benepe scumenu, obrnaoarowue
CILYXOM, OHU, 8EPOSIMHO, YCAvluaau ovl econoc [{xicenvcomuno. /focmamodyno eam ckazamsv, 4mo
30aHue NOWAMHYIOCh, CI08HO NPOHECCs YUKIOH. Yepenuysl ¢ Kpvludy 1 ne4Hol mpyobl CMbLIO0, KaK
NYWUHKY. 3ameM, HAUUHAsL C 8ePXHe20 dMadicd, CMeHbl HAKPEHUUCh, 3a0POACANU U CO CIMPAUUHBIM

2POXOMOM PYXHYIU 6HU3, 3ANONHAS PO8 U pA30pbI32UEAs 600Y 8 PAZHLLE COPOHDL... »

Tema 3. Booa. Ynukanvnocms 6000l

Texcm onsa umenusn

OxeaH, NOKPHIBAIOLINI MIOYTH BCIO HAIly IJIAHETY, — 3TO Boja. Tyuu, oOnaka, TyMaHbl — 3TO
TOXKE BozAa. beckpaliHue JieqsaHble TPOCTOPbl APKTHUKM U AHTapKTH/bI, CHETOBBIE BEPIIMHBI IOp —
3TO TOXkeE Boza. Boa — caMoe yIMBUTEIbHOE BELIECTBO HA CBETE.

Cynute camu.

Bce Tena mpu HarpeBaHUM pPACLIUPSIOTCS, MPU OXJaXKIECHUU — CKUMaloTcs. Bce, kpome
BOJbl. bpochTe TBepAbIil KycOdeK CBHHIIA B KHJIKHI CBUHEL, U OH YTOHET, TaK KaK OH IJIOTHEe
MKHJIKOTO, KaK Y MOJaBIIsiolIee OOIBIIMHCTBO Jpyrux BemecTB. A Bona? TBepaas Boja — jiel, UMeeT
IUIOTHOCTh MEHBIIE, MO3TOMY JIBJUHBI CIHOKOMHO IUIBIBYT IO TMOBEPXHOCTH pekH. Pacmmpenue
BOJIbI TIPU OTBEP/ICBAHUHU BBI3BIBACT pa3pylIEHUE TOPHBIX MOPOA. 3aTeKasl IHEM B TPEIIMHBI CKall,
BOJIa HOYbIO 3aMeP3aeT U OTHEISIET KYCKU MOPOJIBI.

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

Bona tpebyer orpoMHOro KoiM4ecTBa TEIUIOTHI JUIsl CBOETO HcmapeHus. Bor mouemy tawm,
[JI€ MHOTO BOJIbI, )K€ MO/ MaJSIIMMU JydaMH COJIHIIa ObIBaeT He oueHb >kapko. Eciu Obl He 3Ta
0COOEHHOCTB BOJIbI, TO OJIMH 32 JIPYTUM BBICOXJIM ObI MEJIKHE BOJJOEMBI, JOXK/Ib UCTIApSJICs OBl eIlie B
BO3/yX€

HenapoMm Boma — eIMHCTBEHHOE BEIIECTBO, MOJYYHBIIEE OT YEJIOBEKA TaKOE MHOMXECTBO
uMeH. TBepaylo BoAy UMEHYIOT JIbJOM, I'PajioM, CHETOM, BOJY B JKUIKOM COCTOSIHUU — COOCTBEHHO
BOJIOH, pOCOHi, TOKJIEM, TYMaHOM, a B Ta3000pa3HOM — ITAPOM.

YacTuipl, U3 KOTOPBIX COCTOMT BOJA, PACIIONOKEHBI OIM3KO JIPYr K Apyry. Mexay HUMHU
JEUCTBYIOT CUJIBI IPUTSDKEHUS U OTTaNKUBaHUA. VIMEHHO M3-3a NEHCTBUSA CHJI OTTAJIKMBAHMS BOJA

SBIISIETCS] HECKMMaeMoi. TakuM ske CBOMCTBOM 00JIaIat0T APYTUe KUIAKOCTH.
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3aoanus:

1. IIpoBeauTte onbIT N0 onucanuio: «lloBeneHne AByX Kareib.

[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 raakoit 6enoi Oymaru v HakamaidTe Ha HEro CTeapuH CO CBEUH, YTOOBI
Ha HEM I10JIy4MJIach POBHAs IUIOCKAsl CTEApUHOBAs IJIACTHUHKA.

[lonoxuTe psoM CTEapUHOBYKD M CTEKJISSHHYIO IUIACTUHKU. KanmHuTe M3 NUIEeTKH Ha
KKy M3 HUX IO MaJEHbKOM Karuie BoAbl. Ha cTeapMHOBON IUIACTHHKE MOJYYUTCS MOJIyLIApUE
JUaMETPOM NIPUMEPHO 3MM, a Ha CTEKJISHHOM IUIACTMHKE KaIljisl pacTredercsd. lTemepb BO3bMHTE
CTEKJISIHHYIO IIJIaCTUHKY M HakjloHuTe ee. Kamuis yxe M Tak pacTekjach, a TEHepb OHa IOTEYEeT
nanbine. JIpyras ke kamns OyneT KararbCs IO CTEapuUHy MPU HAKJIOHAX IUJIACTUHKU B pa3HbIe
CTOpPOHBIL.

2. Ha ocHOBe yBUAEHHOI'O CAENAiTe /1Ba PUCYHKA: KaIUlsl HA CTEKJISTHHOM IUIACTUHKE U Karlist
Ha CTeapuHOBOW IacTUHKE. OOBSICHUTE, YEM OTIMYAIOTCS JBa pUCyHKa. Kakoil MOXHO crenarb
BEIBOI?

3. Haligute u nmomyepkHUTE JHIIHEE CIO0BO B psiny. OObsICHUTE CBOE pellieHue: TyMaH, HHEeH,
o0I1aKo, MbUIb, TPaj, BOASHOM map.

4. BoimonHute paboty no onucanuto. [Ipuaymaiite Ha3Banue ais oneita. Jlaiite oTBeT Ha
BOIIPOC, MPUBEIEHHBIA B TEKCTE, BOCIOJIB30BABIINCE MPU HEOOXOAMMOCTH WHBIMH MCTOYHMKAMHU
uHpOpMaLUH.

Haneiite 1o xpaeB Bozbl B cTakaH. HauHuTe OCTOPOXKHO OIMycKaTh B BOAY KOMEHKH: JydIlle
BCEr0, €CJIM OHU OYyJyT COCKaJIb3bIBAaTh 110 CTEHKE CTakaHa Ha JHO. PaHO WM MO31HO BbI YBUAMTE,
4TO BOZIA «BBUIE3AECT» U3 CTAKaHa U HE MepenuBacTcs yepes Kpai... [Ipogomkalite Kugatb MOHETHI.
CkomnbKo uX OyzeT BCero B CTakaHe, IOKa, HAKOHEIl, BOJa He HAYHET MepeTekaTh uepe3 kKpait? Kakoit

BBIBOJ MOXKHO CO€JIaTh U3 3TOI'0 ompITa’?

Tema 4. Yznekucnwiii 2az ¢ npupooe u e2o 3nauenue
Teker nisg yreHus
JlaBaiiTe pacCMOTPHUM CBOMCTBA BEUIECTBA, C KOTOPBIM KaX/IbIi U3 HAC BCTPEUACTCS KaXIbIN
JIeHb. OJTO YIIEKHCHbI ra3. B ra3000pa3HOM COCTOSSHUM OH CYIIECTBYET IpPH OOBIYHBIX
temneparypax. OH COHEpXKHUTCS B BO3AYXE, BBIIEISETCS B INPOLECCE JbIXaHUS KXUBOTHBIX U
pacteHui. I1y3pIpbKu JIMMOHAIAa — TOT CaMbIil YITIEKUCIIBIN T'a3.
IIpu nOBBIIEHHOM J1aBJIEHUH 3TOT a3 MPEBPAIIAETCS B )KUAKOCTh (KMJKas yriekuciaora). B

HHH.ICBOﬁ IMPOMBIIIJICHHOCTH HCIIOJIB3YETCA KaK KOHCCPBAHT U 0003Ha4JaeTcsa Ha YIIAKOBKE 1101
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xozoM E 290, a Taxke B kauecTBE pa3phIXJIUTEINS TECTA.

[Ipu cunbHOM oxnaxaeHuu (10 MuHyC 78,5 rpagycoB lLlenbcusi) oH KpucTaumM3yercs U
CTAHOBMUTCS TaK Ha3blBAEMBIM CYXHM JIbJIOM, KOTOPBIM IIMPOKO HCIIOJIB3YETCS B TOProOBIE IS
XpaHEHMs 3aMOPOXKEHHBIX MPOAYKTOB B pedprrkepaTopax.

VYreKkuciplil ra3 He UMEET LIBETA U 3araxa. B 0ObIYHBIX YCIOBUAX OH HE UMEET U BKyca. OH
HE IIOJIEPKUBACT TOPEHUE, II0ITOMY €TI0 UCIIOIb3YIOT B OTHETYILIHUTEIIAX.

VTIIIeKucblil ra3 COIEepIKUTCS B MOJIE3HBIX UCKOMAEMBIX: yIiie, He(hTH, Topde, U3BECTHSKE.

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

* TPOMBIIIUIEHHBIE BBIOPOCHI, CBS3aHHBIE C MPOLIECCAMH CTOPaHUS;

*  aBTOMOOWJIBHBIN TPAHCIIOPT.

3aoanusn:

1. BeimonHWTEe  ONBIT, CHAENAMTE W 3alHMLIMTE  BBIBOJA, BOCIOJb30BABIUHCH IpU
HE00XOJMMOCTH MHBIMU MCTOYHUKAMH HH(OpMaIuu:

3amomHUTe TUIACTUKOBYIO OYTBUIKY BOJIOW JOBEpXYy MW IUIOTHO 3aBUHTUTE MPOOKY.
[TonpoOyiiTe cxarb OyThuiKy. Temeph mompoOyiTe cxarh OYTHUIKY C Ta3WpPOBAHHOM BOJOW WU
JUMOHAJOoM. YTO BbI 3ameuaeTe?

2. 3anoyiHUTE TaONIHILY:

HazBanue BemiecTna I'ne HCIOJIB3YCTCA

VYrnexkucnplit ra3

Cyxoiit e

Kunkas yrmekucinora

Tema 5: 3emnsn, enympennee cmpoenue 3emau. Bewecmeennuiii cocmae 3eMHOIl KOpol

Texcm onsa umenus

Bbl yxe MHOroe 3Haere o crpoeHuu BceneHHoil, o ABMxkeHUHM miiaHeT Bokpyr ComHIa.
OnHOM U3 ATUX IUTAHET SABJsETCS 3eMiisl. 3eMiid — TpeThd maHera oT CoylHIa, HO U €AMHCTBEHHAs
noka raHera B CONHEYHOM cucTeMe M M3BECTHOW BceeneHHoM, Ha KOTOpOM NMPOKHUBAET pa3BUTas
dopma xu3HH. MBI KUBEM Ha YHUKAJIBHOH TMIIaHETe, TaK KaKk Ha HeW eCTh BOAa. 3€MHBbIC OKEaHbI
3aHUMaT npuMmepHo 70% Bcell MOBEPXHOCTH, a B MIyOMHY yxoasT Ha 4 kM. B kuakoit dopme
MpecHasi BO/Ia HaXOJAUTCS B PEKax, o3epax u B (hopMe arMoc(hepHOTO BOASHOTO Tapa,

3emutst MHOTOCIHOMHA (prc.1).

46



BuemHuii cioi NpencTaBieH

Kopoil. Ero 3amoyiHS0T OKEaHUYECKUE

BHyTpeHHee CcTpoeHme 3emnu

OacceliHbl W KOHTHHCHTHIL. 3E€MHast
Kopa 3aHuMaeT S5-75 kM. Haumbomee
IJIOTHBIE  YacTH  MOPSUyTCA  MOJ
KOHTUHEHTaMHU, a TOHKHE — TIOJ
3eMHas kopa .

OKeaHaMHU. Temnepp aaBaluTe H3y4UM
coctaB 3emyi IO CIIOSIM:  Kopa,
MaHTHSA, SJPO.

3emMHass Kopa  COIEPKUT

TaKHMC OJJICMCHTBI KaK: KHUCJIOPO

(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 UAKOW MaHTuu. [anee, Tommunoro B 2890 kM, pacnonaraercs
MaHTHus. OHa npejcTaBiIeHa CUIMKAaTHBIMU IOPOAAMHU, OOraTbIMU Ha MarHUi U KeJe3o.

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

[Tnomans noBepxuoctu 3emuu cocrasiseT 510 072 000 kBaapaTHbIX KujoMeTpoB. M3 Beeit
TOM Tiomwamu Toibko 29,2% otBegeHo Ha 3emito, a 70,8% mokpeITel Bogor. To ecTh, Ha
noBepxHocTh oTBoAuTCcs auilb 149 000 000 kBagpaTHBIX KUJIOMETPOB.

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 OOJBIION M YAUBUTEIbHBIM OTBET, MOJIAPEHHBIN HAYKOM.

PaccmoTpuM BemecTBEHHBINM cOCTaB 3eMHOM KOpbl. CaMblii HMJKHHMM CJIOM 3€MHOH KODBI
COCTOMT U3 Oa3zasbTa. DTO TEMHO-CEpbli KaMeHb. BynkaHbl, u3Bepras JaBy, BMeCTe C Hel
BBIOPACHIBAIOT Ha MMOBEPXHOCTh UMEHHO 0a3alIbT.

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 TOopoabl. OHU CO3/aI0TCS MMyTeM MpeoOpa3oBaHuUs
OpraHu4eckux BemiecTB. BoT kamenp u3BecTHsK. OH oOpaszoBaics u3 pakymek. K ocagodnbM
IIOPOJIaM OTHOCSITCS YIrOJIb, ITIMHA, TIECOK.

[Tocnennmit cnori —3emurst. Jla, Ta camast 3emiisi, KOTOPYIO MBI 0OpabaThiBaeM B HAJICKIE
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NOJY4UTh OoraThiil ypoxkail. TonmmuHa 3eMHOM KOpbl Kojiebnercst oT 5 10 70 kM.
3aoanus:

1. 3anonuure TabIMILY, UCIIONB3YSI HHPOPMALIHIO, COAEPKAIILYIOCS 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) IMOJ
OKEaHOM, Ha BTOPOM — CTPOEHHUE 3eMHOM KOpHBI o MatepukoM. OOBSICHUTE, KaK OyIyT OTJINYaThCs
PHUCYHKHU.

4. Ha3oBure, KaKue BEIIECTBAa U3 COCTaBa 36MHOM KOPHI U JIJIS Y€TrO HCIIOJIB3YEeT YSIOBEK B
CBOEH )KU3HEIESITEIbHOCTH.

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: Munepanwi, 2opnasa nopooa, pyoa

Texcm ona uzyuenusn

B npupozae HacuuTBIBAETCSI OTPOMHOE KOJIMYECTBO MUHEPAJIOB M TOPHBIX nopo. [liis Toro,
yTOOBI MOONMKE TIO3HAKOMHUTCS C HMX MHOTOOOpPa3HBIM MHPOM, COBCEM HE 00s3aTeIbHO
OTMPABIATHLCS B TMOXOJ IO TOPHBIM CHUCTeMaM WM paBHUHAM. COBPEMEHHOMY YEJIOBEKY
JIOCTAaTOYHO MPOCTO MPOTYIATHCA 110 POAHOMY FOPOY U BHUMATEIBHO OIVISAETHCS BOKPYT.

Jloporu, 31aHusl, CTAaHIIMM METPOIOJIUTEHA, YKCIOHATHI XYHO0KECTBEHHBIX MY3€€B — BE3Jle
MOXKHO OOHApYXKUTh TOPHBIE MOPOABI 1 MUHEPaJbl. B crieruann3nupoBaHHBIX MUHEPAIOTHYECKUX U
TEOJIOTUYECKUX MY3€IX MOXKHO TOJYyYUTh TIIYOOKHE 3HAaHUS 10 TEOJIOTMHM M OIHOBPEMEHHO
MONF000BATHCSA KPAaCOTOM PEeNKHX MPUPOIHBIX JKCIOHATOB. HauHem ¢ MHMHepaJioB — MPUPOAHBIX
o0pa3oBaHMii, 00JATAOIIUX OTHOCUTENIBHO MTPOCTHIM U OTHOPOIHBIM CTpOeHHEeM. MuHepanorus —
HayKa O MHHepajax — OJHA U3 JIPEBHEMIINX Te0JOTMYECKUX HayK. MHp MUHEpaloB HACTOJLKO
MHOTOJIMK, YTO CYIIECTBYeT HEOOXOIMMOCTh B HX KIAacCH(UKAIMU TIO PA3HBIM TpPHU3HAKAM.
MuHepanbl, COCTOSIINE U3 OJHOTO XMMHUYECKOTO 3JIEMEHTa, Ha3bIBAIOTCS «CaMOpoAHbIe». Bce Bbl
MUIIeTe WU PUCYyeTe MPOCThIMU KapaHpamamu. [pudens y HUX caenaH U3 MuHepana Tpadur.
Xumunueckasi popmyna storo munepana — C. Takoii ke dopmynoit o0magaeT MHUHEpal, 32 MHOTHE
CTOJICTHS CTABIIUN MOMYJISIPHEHIIINM M IOPOTUM JPArOlIEHHBIM KaMHEM. DTO MUHEpaJ anmas!

K cnepyromeid rpynne — OKCHAOB M THAPOKCHJIOB — OTHOCHUTCS OAMH H3 CaMbIX
pacmpoCTpaHEHHBIX B 36MHOU KOpe MUHEpPANoB — KBapll . KBapiy jerko HailTH Ha Oepery peKkd WiH
03epa, OOHAPYXHUTh B Kyde CTPOUTENBbHOro ImeOHs. Ho 3TOT HeB3padHbI, MPO3padHbId WU
MOJIOYHOTO I[BETa «KaMYIIEK» HMeeT Oosee 15 pa3sHOBHUIHOCTEH: HCKPSAUIUNCS aBaHTIOPHH,

48



CJIOMCTBIN TOJIyIparoleHHbIN arar, (UOJETOBBI aMETUCT, peayaliuii mpo3padyHeHinuii TOpHbINH
XpyCTajb, YEPHBIM MOPHOH, IIpa3eM I'yCTOI'O 3€JICHOIO OTTEHKA, JbIMYATBIM payXTolla3, TMMOHHBINA
IIOJIyIPAroLiCHHbIA LUTPUH WM HAIOMMHAIOIIMN INIa3 KOLIKM KOLIAuui Ia3. boJpUIMHCTBO H3
pPa3sHOBUAHOCTEH KBapLa OTHOCATCS K IIOJEJIOYHBIM WM IOJYAPAaroueHHbIM KaMHSIM U
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(UKAMK CTOST OpPraHWYecKHe MUHepaybl (KaJbLUT), JIMIIEHHbIE KPUCTAIIIMYECKON
CTpyKTypbl. K HMM OTHOCATCA ’KEMYYT W SHTapb. JKeMUyr — 3TO €IMHCTBEHHBIH U3 IOBEIMPHBIX
MarepuaioB, OOpa3yIOUIMiiCS B TeJle MOJUIIOCKOB M BIIOJHE BEPOSATHO, OIWH U3 JIPEBHEUIIMX
KaMHEW, HCII0JIb30BABIINXCS B KAYECTBE YKPAILCHHUS.

Jlpyroii MUHEpaJl 3TOM IPyNIbl IMEET MHOTO MOTUYECKUX HA3BAaHUM — «TOPSILNN KAMEHb),
«Jap COJHLA», «CJIE3BI MOpsi». JTO SHTapb WIM HMCKOnaemas cMmoja. B Kammx sHTaps MOXHO
OOHApYXHUTh Yemyl pbi0, 0abouek W ApPeBHHX KyKOB. V3 sHTaps ObUla BBIOJHEHA OTIEINKA
JIEreH1apHON SIHTapHON KOMHAaThl B JIETHEM PE3MICHLUMH POCCUHCKUX uUMneparopoB B Ilapckom
Cene.

Kak ke omuuuTh OIMH MuHepan oT jpyroro? B 3Ttom BamM mnoMmoryr ocoObie
JUArHOCTUYECKUE TMPU3HAKHU: BHEIIHUI BHUJ MUHEpaja, €ro IBeT, OJiecK, TBEPIOCTb U IApYyTHUE.
OcoObIX CBOMCTB MM TMAarHOCTUYECKUX MPU3HAKOB y MUHEPAJIOB JI0BOJIbHO MHOTO. [103TOMY MBI
paccMOTPUM TOJBKO T€, KOTOpBIE JIETKO ONpEAEINTh, HE 00Jajas CHeUUaTbHBIMM 3HAHUSMH B
MUHEpaJIOTUU.

Bo-nepBbix, 1Bet. llBer mMuHepana — mepBoe, yTo Opocaercs Ham B miaza. Hekoropsie
MUHEpasbl MOTYT UMETh ITOCTOSIHHBIA I[BET WJIA OTTEHOK, IPYyTrUe — MEHSIOT €0 B 3aBUCUMOCTH OT
npumeceil. Hanpumep, knHOBaph BCEraa KpacHasl, a cepa — UMEeT JKeNTble OTTeHKH. K MuHepanam
C HEMOCTOSIHHBIM, MEHSIOIIKUMCS LIBETOM MOXKHO OTHECTHU YXKE€ YIOMSHYTBIM HaMU KBapl. MHOruMm
W3BECTHBI JIparolieHHble KaMHHU — KpacHbIN pyOuH, CHHUI candup.

He o6magas cneuuManbHBIMM 3HAHUSIMH MOXKHO ONpPENENUTh TBEPAOCTh MMHEpaa.
N3yuyaemblii mMuHepan au0o0 Iapamaercss 3TaJOHOM M TOIZAa €ro TBEpAOCTh HMXKe, JH00 He
LapamnaeTcsi ¥ Torja ero TBepAOoCTh BhIIIE dTasioHa. Hanmenee TBepplii B IIKajle — MUHEPAIl TaJIbK,
caMbIil TBepAbIA — anmMa3. Hanpumep, ncnbITyeMblid MUHEPAIT LIApaIiaeTcs TOMa3oM, a caM Iaparnaer
amaTuT. 3HAYMT, HAIl MUHEpPaJT MMEET TBEPJOCTh, AaHAJIOTHYHYIO WM ONM3Kyr0 kBapuy — 7. st
OTIpeJieNIeHUs] TBEPJIOCTH MHUHEpasia COBCEM He 00s3aTelIbHO UMETh STAJOHHYIO IIKATy TBEPIOCTH.
MOoHO BOCIOJIB30BaTbCsl TEM, YTO «IOA pykoi». Hororb Ha pyke mMeer TBEpAOCTb 2, MEAHAs

MOHeTa — Oosee 3, cTabHOM HOXK — Oosee 4, cTekyio — Ootee 5.
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Hexoropble MuHEpabl UMEIOT BKYC (CUIIBBUH), IPYTHE — FOPAT (cepa), TPETbH — IIABITCS U
U3JAI0T [IPU 3TOM IPUATHBIN 3anax (AHTaph). YeTBepThie — pacTBOPAIOTCA B BOJE (TaJIUT), MATHIC —
KOoBKHME (3070T0) M T.JA. OrmnpenenuB OCHOBHbIE JMAarHOCTHYECKHE IPU3HAKM MUHEpaia, B
JaJIbHEHIIeM MOYKHO BOCIIOJIb30BAaThCsl CIIPABOUYHUKAMM-ONPEAETUTEISIMA MUHEPAJIOB U TOPHBIX
1opoz, 4ToObl Y3HATH €TO Ha3BaHHE, OCTAIbHbBIE CBOMCTBA M 00IACTH MPUMEHECHHS.

3aoanusn

1.3anonHuTE TAOIUILY, HCTIONB3Ysl MaTepHall TEKCTA. B KIIETKAaX CTaBATCS 3HAKH «+» U «-»

Ha3Banue Berpewan He Bunen uu Capian VY3nan Hpasurcsa
MHUHEPAIIOB — TaKOU pasy Ha3BaHME CeroaHs HAa3BaHHE
Pa3HOBUAHOCTEN 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

«CaMOPOIHBICY

OKCHIOB U THAPOKCUI0B

OpTraHU4YC€CKUEC MUHEPAJIbI

3.CocTaBbTe aNropuT™M JIEHCTBHM JIJIs1 OTIPEICTICHUS TBEPIOCTH MUHEpaJa.

4.Pemute 3anauy: Mmeetcst oOpasen muHepana. OH 1apamaercs CTEKJIOM, HO caM Iapamaer
MEIHYI0 MOHETYy. B Kakux mpenenax HaxOAUTCS 3HAYEHUE €ro TBEPAOCTU. TBEpAOCTh MEAHOU
MOHETHI U CTEKJIa HaliJI! B TEKCTE.

5. 3anumuTe Ha3BaHHUS TOPHBIX MOPOJ, KOTOPHIE HCIOIH30BAIUCH MPU CTPOUTEIHCTBE B
MockBe, B TOM NOpSJIKE, B KAKOM OHU IIPUBEICHBI B TEKCTE:

MuHepansl clarailoT ropHble MOpoabl. UTOObl MO3HAKOMHUTBCS C TEM, Kak 4YeIOBEK
WCIIOJIB3yeT TOPHBIE TMOPOABI, COBEPIIUM HEOONBIIYI0 DJKCKYpPCHIO MO cToimie Poccuiickoit
®denepanun — ropoay MocCkBe M BHUMATEIbHO MIOCMOTPUM IO CTOPOHAM. ABTOMOOHUJILHBIE JOPOTH
ropofia MOKPBITHI ac(abTOM, KOTOPBIA MPOU3BOAUTCA U3 CMECH OUTYMOB C TPaBHEM M TECKOM.
['paBuii, mecok — 06IOMOUYHBIE OCaZOYHBIE TOpHBIe mopoabl. [Iporynsemcs no KpacHoii miomamu.
OHa BbIMOIIIEHA TUa0a30M — BYJIKaHWYECKON TOPHOW TOPOJNIOH, MO COCTaBy OJIM3KOM K 0Oa3ambTy.
benmokaMeHHbIE XpaMbl CTOJHUIIBI TIOCTPOEHBI M3 HW3BECTHAKA — OCAJOYHONW TOPHOM IOPOIBI
XUMHUYECKOTO MM OPTaHUYECKOTO MPOUCXOkKACHUS. [locTaMeHThl TaMATHUKOB, HAOCPEKHBIE PEKH
MOCKBBI, ITOKOJIA 3aHUN ¥ TIOJIBI HA MHOTUX CTaHIUSX METPO BBITOIHEHBI U3 KUCIIOHN, TITYOMHHON

MarMaTH4ecKoil Mopoabl TPAaHUT Pa3HOOOPA3HBIX OTTEHKOB U TEKCTYP.
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Tema 7: Ammocgepa 3emnu
...Ammocghepa oocusnsem 3emmo. Okxean, mops,
pexu. Pyuvbu, pacmenus, scusomuule, uenogex — ece
acusem 6 ammocghepe u Onrazooaps eu. 3emis
niaseaem 6 6030YUHOM OKeane, €20 60JIHbL OMbIBAIOM
KaK 6epuiunbl 20p, mMax U ux NOOHOMCUS, A Mbl
JHCUBEM HA OHE HMO20 OKEeaHd, CO 6CeX CMOPOH UM
oxeaueHHbvle, HACKBO3b UM NpOHUKHymble... He kmo
UHOl, Kax ammocghepa NOKpvléaem 3eleHbio Haull
NOJIA U JIy2a, NUMaem U HeJCHblll Y8emoK, KOmopulm
Mbl TH0OVeMcs, U 2POMAOHOe, MHO208EK0B0OE 0epeso,
3anacarowee pabomy COIHEUHO20 Jyud, 4mooObvl
omoams HaM ee 8NOCAe0CMBUL. .
K.®nammapuon
Texcmul 0132 umenus:
3emist okpyxeHa armocdepoil. Oto armocdepy K. @namMmapuoH Ha3Bal BO3IYLIHBIM
okeaHoM. [lo cBoeMy CTpOEHHIO BO3IYUIHBIM OKE€aH HAallOMUHAET JOM. Y HEro TOXKE€ €CTh CBOM
«OTaXKN.
IlepBolii «3Taxk» — Tpomocgepa. DTOT ciIol MpocTUpaeTcs, B cpenHeM, A0 11 kM Hapg
YPOBHEM MOpsi, U TEMIIEPATypa B HEM N1aJAET C BHICOTOM.
Bropoii «aTax» — crparocgepa. O pacnonaraercs Mexay 11-m u 55-M kM Haj ypoBHEM
Mops. 31€eCh LApCTBO CTY)KU C NPHUOIM3UTENBHO MOCTOSHHOM Temmeparypoil 40 rpaaycoB HU»Ke
HYJISL.
Tpetuii «aTax» — Me3ocdepa. ITOT CJION 3aHMMAET MPOCTPAHCTBO MeXAY 55-M n 80-M KM
OT mMOBepXHOCTH 3emiu. Boznyx 3aeck cuibHO paspexeH. XapaKTepu3yeTcss IOHMKEHHEM
TeMIeparypsl ¢ BeicoToi; MakcumyM (0°C) TeMIieparypbl pacroyiokeH Ha HWXKHEH IrpaHulle, mocie
4ero TeMIieparypa HaduHaeT yobiBarh 10 —70° unu —80°C .
UYerBepThlll «3Tak» — Tepmocdepa. Bo3ayx elle cuiibHee pa3pekeH. 3/1eCh HEBHUJAHHAs
xapa — 1000-2000 rpagycoB Llenbcus.
[TaTe1it «aTax» — 3x30cdepa, T.e. BHELIHAA 00o004yKka arMocdepbl. Boicora atoro ciost 500-
600 kM. Bo3nyx 31eck pa3pexeH elle cuibHee, yeM B Tepmocdepe. Temneparypa Bo3ayxa, Kak U B
TepMmocdepe, 31eCh BBICOKA U MPOCIEKUBACTCS cIa0bIi POCT TeMIEepaTyphl ¢ BBICOTOM.
Mbl KMBEM Ha JIHE BO3IYIIHOTO OKeaHa. BciencTBue CBOEW TSHKECTU BEPXHHUE CIIOU

BO3/yXa, MOJOOHO BOJE B OKEaHe, NMaBAT Ha HWKHUE CJIIOM W CKUMAIOT MX. BO3MymIHBIN CIIOH,
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npuseraromuid Kk 3emie, uMeeT HauOOJNBIIyI0 IUIOTHOCTh. Bee Tena, Haxopsmmecs Ha 3emiie,
UCIBITHIBAIOT  JaBiieHWe Bceid armocdepsl. Ero Has3piBaloT aTMOC(EPHBIM  JaBJICHUEM.
AtmocdepHoe naBieHUE yMeHbIIaeTcsi ¢ BbicoToi. Tak, armMocdepHOe NaBleHHE Ha BEPXHHUX
STakaX BBICOTHOTO 3aHWS MEHBIIE, YeM Ha IepBoM JTaxke. s M3MepeHus arMocqepHOro
JaBJICHUS UCTIOJB3YIOT MPUOOPEL. ONKH U3 HUX — OapOMeTp-aHEPOHI.

3aoanusa:

1. [IpoBeauTe SKCIIEPUMEHT U TIONPOOYHTE OOBSICHUTH HabomaeMoe siBiieHue «Boza B
MEePEeBEPHYTOM CTakaHe» (puc.2).

Hanelite B crakan Bomy 10
camoro kpas. IlpukpounrTe crakan
JUCTOYKOM  IUIOTHOH  Oymarm  H,
npuaepkuBas ~— Oymary  JaJOHBIO,
OBICTPO TEpPEBEPHUTE CTaKaH KBEPXY
maoM. Temepp ybOepurte namoHb. Boma
U3 CTaKaHa He BBUIBETCSI.

2. laBnenue arMocdepHOro

BO3AyXa Ha Oymary OoJbllie JaBICHUS

BOABI HA HEC. HpO}IOJ’DKI/ITe NPCATTOKCHHUE CIIOBAMU U3 OIMMUCAHUS OSKCIICPUMECHTA! «B011a U3 CTaKkaHa
HEC BBIJIMBACTCS, IIOTOMY YTO...»

3.3anonHuTe TAONUILY, UCTIONB3Ys MHPOPMAIHIO, COAEPKALIYIOCS B TEKCTE.

PucyHok 2
HasBanue CJIOEB, U3 KOTOPBIX Bricora cios Hag YPOBHEM Oco0eHHOCTH U3MEHEHHS
COCTOHUT aTMOC(I)epa MOps TEMIIEPATYPhI

4. [IpuBenuTe mpUMEpPHI MPOSBICHUS aTMOCHEPHOTO JAaBIECHUSI BOKPYT HAaC.

5. IIpounTaiiTe TEKCT U BCTABbTE MPOIYIIEHHBIE CIIOBA:

Haxonmsce Ha BBICOKOW TOpE, aJIbIMHHUCTBI 3aBUHTUJIM KPBIIIKY MYCTOM IIACTUKOBOM
OyTthuiku. Korjja OoHU CHyCTHUIINCh K TOJHOXKHIO TOPBI, TO OOHAPYXWJIHM, YTO CTEHKHU OYTBLIKU
HEMHOTO CMSTHl M BJaBIEHBI BHYTPh. ByThblIKa Oblla 3aKphiTa, W TemIeparypa Bo3ayXa B Hel
OCTaBaJlach IMOCTOSIHHOM, CIeI0BaTeIbHO, TaBJIeHHE BO3lyXa B OyThUIKE HE MeHsI0Ch. CHapy»Xu Ha

OyTBUIKY JEHCTBOBAJIO nasinenue. Ilo mepe cmycka ¢ ropsl

JaBJICHHUC 1 IIOCTCIICHHO CXKHUMAJIO CTCHKH 6yTBIJIKI/I.

Tema 8: Ynuxkanvnocmo naanemot 3emin. Ycnoeus 0sa cyuiecmeosanus HcusHu Ha
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3emne. Ceoiicmea Hcugvlx Opeanu3ImMos
«Bce mbl naccasicupvl 00H020 Kopabas no umeHu
3emns, a 3nayum, nepececmv U3 He20 NPOCMO HEK)-
O0a. Bom nouemy 6ce owcumenu nnamemsi 00NHCHbI
coobwa cnacams c80U 0OWULL OOM»
AHnrtyaH e CeHT-OK31011€pH
Bonpocul ona obcysymcoenusn:
— CornacHsl 11 BbI ¢ (hpaniry3ckuMm nucatenem? [louemy?
— O 4éMm 3acTaBieT 3aJyMaTbCs 3TO BbICKa3bIBaHUE?
— Kaxkue npobnemsl, KoTOpbie TPeOYIOT OT JtoJIel HEOOXOAUMOCTH «CHacaTh CBOW OOIIHIA
IOM», BBl MOKETE Ha3BaTh?
— [Ilouemy 5T0 BrIcKa3biBaHue cTano snurpadom 3anarua? O yem Oyaem roBoputh? BaxHo
JIY 3TO JIs Bac, mouemy?
Texcm Ona umenusn:
YHukaabHOE pa3zHOOOpazne MOBEPXHOCTU 3eMJIM IMPOSBIAETCS HE TOJBKO B YepeIOBaHUU
BOJIbI U CYLIU. 3eMHasi IOBEPXHOCTh — OFPOMHAsl MO3auKa M3 FMTaHTCKUX PaBHUH M BBICOKHX TOD,
HENPOXOJUMBIX JIECOB U ITYCTbIHb, OOJIBIIUX FOPOJIOB U HE OCBOEHHBIX YEJIOBEKOM IIPOCTPAHCTB
Ha 3emite BeIenstoT 4 npupoHbIe 000I0UKH:
JIutocdepa — TBEpaas obonouka 3emnanu. COCTOUT U3 3eMHON KOPBI U BEpXHEW 4acTU MaH-
THH.
I'mapocdepa — Boanas obonouka 3emnu. E€ npunsto nenuts Ha MuUpoBOi OKeaH, KOHTH-
HEHTaJIbHbIE IOBEPXHOCTHBIE BOJIbI U MOJI3EMHbBIE BOJIBI.
ATMocepa — rasoas 000J104Ka, OKpyKarolas ImiaHeTy 3emiro. BHyTpeHHss e€ nmoBepx-
HOCTh MOKpPBIBAET THApOCchEpy M YaCTUYHO 3€MHYIO KOpPY, BHEIIHSSA TPAHUYHUT C OKOJIO3EMHOM Ya-
CThI0 KOCMHUYECKOI'0 ITPOCTPAHCTBA.
Buocdepa — obonouka 3emin, 3acenéHHas )KUBBIMH OpPTaHU3MaMHU, HaXOASAIIASCS TMOJ MX
BO3/JCIICTBUEM U 3aHSTAsl IPOLYKTAMH UX JKU3HEIEATEIBHOCTH.
I'maBHast 0cO6EHHOCTh 3eMJIM — TO, UTO OHA SIBJISETCA IUIAHETOM JKU3HU. 3/1€Ch CIOKUINCH
HEOOXOIUMBbIE YCIIOBUS JIJISl CYIIIECTBOBAHUSI )KUBBIX OPTraHU3MOB:
— arMocdepa 3eMiu MPOMyCcKaeT JOCTaATOYHOE KOJIMYECTBO COTHEYHOTO CBETA;
— HEBHMJIMMOE MarHUTHOE I10JI€ B HEApax 3eMJIN 3aIIMIIAET €€ OT BPEIHOTO KOCMUYECKOIO
U3ITyYEHUS;
— BOJa Ha 3emJie CYLIECTBYET B 3-X COCTOSIHUSX: ra3000pa3HOM, TBEPJOM U KHUJIKOM;
— pacTeHHusl, BOHUKILIKE Ha cylle 3eMJId, YBETUUUIN KOJIMYECTBO KUCIopoia B aTMocdepe.

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

2. Kak BBl MOKETe MOy4acTBOBaTh B OXpaHe MHPOBOTO OKeaHa OT 3arps3HEHUs, BEIb 10
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 HAICH 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 MPOITYILIEHHBIE CIOBA:

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;

- yepes COBEpIIAEeTCsS KPYrOBOPOT BOJIBI.

5. CocrtaBbTe BOIIPOCH! K CIIEAYIOIIEMY TEKCTY.

XKupoit mup odyeHb MHOroo6paszeH. CyniecTByeT OKOJIO 2 MIJIH. BHJIOB KMBOTHBIX, OKOJIO
500 TBIC. BHIIOB pacCTeHUH, COTHH ThICSY TPHOOB, THICAYM BUJIOB M eIle OOJIbIIE MITAMMOB OakTe-
puil. MHorue Bubl enie He onucanbl. CTPYKTypHas CIIOKHOCTb, THUIIbI IIUTAHUS, )KU3HEHHBIE IUK-
JIbI, HICTOPUYECKUN BO3PACT 3THUX I'PYNI OPraHM3MOB OYEHb CHUIIBHO pasnnyarorcs. Ho Bce opra-
HU3MBI JOJDKHBI UMETh HEYTO 00IIee, UTO OTINYAI0 Obl UX OT HEXHUBOU MPUPOJIbI. DTO 0OMEH Be-
IIECTB U DHEPIUH, CIIOCOOHOCTh K Pa3MHOKEHUIO U Pa3BUTHIO, U3MEHYUBOCTh U YMEHHE MPHUCIIO-

cabauBaThCs K YCIOBUAM CPEABI.

6 kiacce
Tema 1: Teno u eewgecmeo. @opma, 06vém, niomnocme. Macca. Hzmepenue maccol men.
Eounuyvt maccur

Texcm Ona umenus:

®uU3NKN Ha3BIBAIOT (PU3MUECKUM TEJIOM WJIM MPOCTO TEJIOM JIF0OOH MpeaMer. ITO MOXKET
OBITH YETIOBEK, aBTOMOOMIIL, 3eMJIsI, OKpY>Karolas ee arMmocdepa u 1axxe TyMaH, 00pa3yroIIHiics u3
BOJISTHOTO Tapa MpU KUTIEHUU BOBI.

JIroboe ¢u3nueckoe TeIO COCTOUT U3 OIHOTO MJIM HEeCKOIbKHX BemiecTB. MHOTHa Ha3BaHUe
BEIIECTBAa OTPAXKAETCS B HA3BAHUU TeJla: HApUMeEpP, Mbl TOBOPUM: «MEIHBINA MPOBOAY, CTEKISHHBIN

CTaKaH, MeTaJUTMYeCKas uria, asHcoBas Tapeyika, Pe3MHOBBIM Ms4, AOXkAeBas Karisi. CBoWcTBa
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BEIIIECTBA M3YYaeT HE TOIBKO (pr3MKa, HO M OJIM3Kask K HeH HayKa XUMHUSL.

Kaxnoe ¢usnyeckoe Teno WM SBJICHHUE XapaKTEPU3YeTCs ONMPENETICHHBIMU (PU3HUECKUMHU
BenMuMHaMu. BoT HekoTopble mpuMepsl (pU3MYECKUX BEJIMYMH: Macca, CKOPOCThb, 00bEM, BpEMs,
TemIieparypa, JJIMHa.

[Ipy wu3ydeHuun TE€N W SBICHUH HEOOXOAUMO TPOU3BOIAMTH

u3MepeHus: ¢Qu3n4yecknx BeMMYMH. Kaxayro (U3MYecKylo BEITHUUHY
U3MEPSIOT B OIPEIEICHHBIX €IMHULAX, KOTOPbIE HA3bIBAIOT €IUHHUIIAMU
U3MEepeHusl JaHHOM BenuuuHbl. Hampumep: ¢usmyeckas BenuyuHa —
Mmacca. Equnuiia usmepenust maccol — kusiorpamm. [IpumepHo takyro maccy
MMEET OJIUH JIMUTP BOJbL. DTO OCHOBHAs €IMHUIIA U3MEPEHUs Macchl. EcTh

elle He OCHOBHBIE: 'paMM, MUJUIUTPAMM, TOHHA, [IeHTHep. CaMbli TpOCTOM

Pucyrox 3 CIOCO0 OMpe/IeICHHsI MACChI TEJIa — B3BEIIUBaHUE Tena (puc.3).

[Tpu B3amMomEWCTBUN TEJ, UMCIOIIMX PA3HYI0 MAacCy, CUIbHEE U3MEHUTCS CKOPOCTh Tela,
UMEIOIIIETO MEHBIIIYIO MAacCy.

XapakTepuCTUKON BEUIECTBA SIBJISACTCS (HU3MUYECKash BEIUYMHA IUIOTHOCTh. [IIOTHOCTH
BEIIIECTBA paBHA OTHOLICHUIO MacChl OTHOPOJHOTO TeJla, COCTOSIIETO U3 STOTO BEIIECTBA, K 00BeMy
tena. C TUIOTHOCTBIO PA3JIMYHBIX TBEPIBIX, KHUJIKHX TEJT M Ta30B BBl MOXKETE MO3HAKOMHUTHLCS TIPH
MOMOIIIH CTIEIIUATBHBIX TAOIHII.

Bonpocwl ona oocyscoenusn:

- O yém roBopurcst B TekcTe?

- Uto HOBOTO y3HAMH?

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

3aoanusa:

1. ChopmynupyiiTe 0COOCHHBIE CBOMCTBA BO/IBI, OMIMCAHHBIC B CIICTYIOIIIEM TEKCTE.

Boma — ogHO W3 caMBIX pacHpOCTpaHEHHBIX BEIIECTB HAa 3eMJie, OJHAKO €€ CBOMCTBA BO
MHOTUX OTHOIIEHUSX SIBISIFOTCS UCKJIIOUUTENBbHBIMU. Hampumep, MIOTHOCTh OYTH BCEX BEUIECTB
B TBEPJIOM COCTOSTHUU OOJIbIIIE, YeM B )KUIKOM. Boia SBISeTCs BAXKHBIM HCKITFOUEHUEM — TUIOTHOCTD
apaa cocraBisieT 0,9 OT TUIOTHOCTH BOIBI. JTO, Ka3aJIOCh ObI, MaJIO€ OTIMYHE IJIOTHOCTH JIbJa OT
TUIOTHOCTH BOJIBI Pa3pyIllaeT TOPhI: IMOMABIIas B TPEIIUHBI CKAJT BOJIA 3aMep3aeT |, MPEBPATUBIIUCH
B 0ojiee «0ObEMHBII Jie]l, pacIUpsET UX.

2. loMamrHsist maboparopusi:

Tpebyercs CpaBHHUTH MJIOTHOCTH CAXAPHOTO MECKa U MJIOTHOCTh PEYHOTO Mecka. OmummTe,
Kakoe 000pyIOBaHME HEOOXOIUMO ISl MIPOBEIEHUS SKCIIEPUMEHTA, KaKHe JCHCTBHS BbI JOJDKHBI
BBINTOJIHUTD, KAKUE H3MEPEHHS TTPOM3BECTH.

3. Beimummre U3 TeKCTa MepeyruciIeHHble (U3NYEeCcKHe Tella B TAOMUITy. YKaXHUTe BEIIEeCTBO,
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N3 KOTOPOIro COCTOUT KaXI0C (1)PI3I/I‘-ICCKO€ TCIIO.

dusnyeckoe Teno BemectsBo

4. «BHEMaHuE, CMEPTEIbHBIN HOMEP!» - Tak OOBSIBISIIOT IIMPKOBOM HOMED, ITOKAa3aHHBINA Ha

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

Tema 2: Cmpoenue eeuwyecmea. Amomut u monexynvt. Mooenu amoma.
Texcm Onsa umenua:
[IpenmonokeHue, 4To BEMIECTBO COCTOUT U3 MEBYANIINX HEBUAUMBIX IV1a3y YacTUL, OAHUM
U3 MEPBBIX BBICKA3aJl ApeBHErpeueckuil yueHslid Jlemokput. OH Ha3Baja 3TU YacTHUIlbI aToMaMu. Bee
OKpY’Kalolllie Hac Teja COCTOAT U3 aTOMOB.
ATOMBI 00BEIUHSAIOTCS B MOJIEKYIbl. Ha prcyHke n300paskeHbl MOJIEIH MOJIEKYNT HEKOTOPBIX

BCIICCTB.

Ce

Monekyna sodopoda MoneKyna Kucnopoda Monekyna 80061

Mornekyna BOObl COCTOMT M3 JIByX aTOMOB BOJOpO/Aa M OIHOTO aroMa kuciopozaa. Ilpum
KOMHATHOW TeMIIepaTrype BOIOPOA M KUCIOPOA — Ta3pl. Boma ke mpu KOMHATHOW TeMIleparype
HAXOJMUTCS B )KUIAKOM U Ta3000pa3HOM COCTOSTHUU (BOJSTHOM TIap).

Wutepecno! Ecnam Bce Tema COCTOAT W3 MOJEKYNI, TO IOYEMY Tella KaXyTcs Ham

cIUIOMHBIMA? ONBITHBIM MOATBCPKACHUCM MOJICKYIIAPHOI'0 CTPOCHUA BCIICCTBA CTAJIO OTKPLITUC
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BpoyHoBckoro aBrkeHus. MOJEKyIbl BEIIECTBA HEMPEPHIBHO JBIIKYTCS. MOJIGKYIbl BEIECTBA
NPUTATUBAIOTCA U OTTAJIKUBAIOTCS APYT OT Jpyra. B razax mosiekyibl HaXoasATCa APYT OT Apyra Ha
pacCcTOSIHUSX, MHOTO OONBIIMX pa3MEpoB CaMUX MOJEKYl1. B IKMIKOCTSIX W TBEpIbIX
KPUCTAINIMYECKUX TeJaX — Ha PaCCTOSHHUAX, CPAaBHUMBIX C pa3mepamMu Mojekyl. Ho B TBepubix
TeNIax PacloJIOKEHUE MOJIEKYT YHOPSIOYCHHOEe, a B Tra3ax M KUIKOCTAX — OecropsgouHoe. ['a3
3aHUMAET BECh MPEAOCTABICHHBIN eMy 00BbEM.

B nauane 20-ro Beka y4yeHbI€ YCTAHOBHWJIM, YTO arOM SIBJISIETCSI COCTABHBIM: B HEM €CTh

Ype3BhIYAITHO Majoe aTOMHOE PO, BOKPYT KOTOPOTO JBUXKYTCS ANIEKTPOHBI.
/" 0 B nanbHelinem BBISCHUIIOCH, YTO U aTOMHOE SIAPO — TOXKE COCTABHOE:
Y OHO COCTOMUT M3 MPOTOHOB W HEUTPOHOB. Moenb aToMa BOAOPOJA BBITJISIUT
O J/  Tak: B IIEHTpPE aTOMHOE SAPO, BOKPYr HEr0 MO OpOMTE BpamaeTcss OAUH
\\«,__ __/ ANEeKTPOH (puc. 4). ATOMBI pa3TUYHBIX BEIIECTB UMEIOT Pa3HOE CTPOCHUE.
PucyHok 4

3aoanusn:

1. YToOBI MOXKHO OBIJIO YBHIETH MOJIEKYIy Maciia HEBOOPYXECHHBIM IJIa30M, €€ MPUILIOCH
OBl yBEIMYUTh B MHJUTHOH pa3. Kakum Obl cTan TBOM pOCT, €ciu Obl Thl YBEIHUWJICS B MUJUTMOH
pa3? Haiinute Ha KapTe MHpa HECKOJIBKO CTpaH, HA TEPPUTOPUU KAXKIIOM U3 KOTOPBIX KaXKIbIH U3
Bac MOT ObI B TAKOM CITy4ae YMECTUTHCS, €ClIi Obl 3aX0TeJ Mpuiiedb?

2. OnHa MoOJIeKyla YIIEKUCIIOr0 ra3a COCTOUT M3 OJHOTO aroma yIjiepoaa U JABYX arOMOB
KHCTIOpOJa, IEHTPHl KOTOPHIX HAXOAATCS HA OMHOM TMpsAMOM (aroM yriepoga HaxOAUTCS
nocepeanne). M300pa3ute cxeMaTHYeCKHu MOJEKYITY YITIEKMCIIOrO ra3a U M3roTOBBTE €€ MOJIENb U3
3yOOYMCTOK M TUTACTHIIMHA.

3. Haiinute B TekcTe omMHMCaHUE CTPOCHUS TBEPABIX TeN, KHUAKOCTeM W Ta3oB. Ecmu
MPEICTaBUTh, YTO KKl YYEHHMK Kjacca — MOJIEKYNa, TO, YTO HAIOMUHAIOT yYYEHUKH Kiacca:
KPUCTALTUIECKOE TBEPOE TENO, )KUIKOCTh WJIH ra3 B CIACIYIOIIUX CUTYAIHIX:

a) B TOJITIE Y HOBOTO pacCIHCaHMs?

0) Ha nmepemene?

B) BO Bpemsi ypoka?

4. Hy)xHO cocTaBUTh 3ajady, OTBeT KOTOpoi «Tonmbko rasz». Beimenure 3 MpOYUTaHHOTO
TeKkcTa MHPOPMAIIHIO, KOTOpasi UMEeT 3HAYCHUE IS PEIICHUS dTOU 3a/1a4H.

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

6. Kakoe cimoBo nuiiHee: IMMPpOTOH, MacCa, aToOM, HCﬁTpOH, MOIJICKYIJIA, SHCKTpOH?

Tema 3: Tennoevie agnenusn. Tennonepeoaua. Buovt mennonepeoauu. Temnepamypa.

IIkanwt memnepamyp. Tennosoe pacuiupenue. Hcnonvzoeanue aeienus mennoeozo
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pacuiupenusn Ona usmMepeHus memnepanypuol

Texcm Onsa umenusn:

B okpyxatoriem Hac MUpE IPOUCXOIAT pa3inyHble (U3HUECKUE SIBICHUS, KOTOPBIE CBA3aHbI
C HarpeBaHMEM M OXJaXJECHHUEM Tell. Mbl 3HaeM, 4TO MpPU HAarpeBaHUM XOJIOHAs BOAA BHadale
CTaHOBUTCA TEIUION, a 3aTeM ropsueid. TakuMu cloBaMu, KakK «XOJIOAHBINY, «TEIUIBI U «TOPSIYUI»
MBI YKa3blBa€M Ha pPa3iM4HYIO TeMIeparypy Tel. SIBileHus, CBSA3aHHbIE C HarpeBaHUEM WIIH
OXJIQXKJICHUEM TeJl, C U3BMEHEHHUEM TEMIIEPATyphl, HA3bIBAIOTCS MENn106bIMU.

OO6HMMH JTTaJIOHBIO CTaKaH TOPSYEro yas: TBOS pyKa HauHET HarpeBarhcs, a 4ail Oynmer
OCTBIBaTh OBICTpee. DTOT OMBIT MOKA3bIBAECT, UTO NMPU KOHTAKTE JBYX TeNl Pa3HOMl TemIieparypbl
MEXJIY HUMHU IPOUCXOOUT  menionepeoayda. ITOT BHUJ  TEIUIONEPENauyd  Ha3bIBAETCs
mennonpogoonocmero. OOHM BeliecTBa OOJIAAAIOT XOPOIIEH TEIIONPOBOAHOCTBIO (HAIpUMED,
METaJibl), a OPYrHe — IUIOXOW TEeIJIONPOBOAHOCTBIO (HAampUMep, HIepCTh, MEpbs NTHI, Oymara,
poOKa, TKaHb, Pa3IMYHbIC TETUION30JIALMOHHBIC MATEPHUAIIBI).

[lonepxu pyky Hajx ropsuedl Oarapeeid OTOIUIEHHS — Tbl INOYYBCTBYEIIb, YTO OT HEE
noJHUMaeTcss 0Oojee JEerkuil TeIulbli BO3JyX, KOTOPBIM HarpeBaeT TBOIO PYKY. OTOT BHJ
TeIuIonepeadu, 00yCIOBICHHbBIN MOTOKAMHU ra3a WX KUIKOCTH, Ha3bIBAETCS KOHBEKYUE.

Bcenomun, kak jxapko ObIBaeT y ropsimiero koctpa. Ho eciam Mexay JIHIIOM U KOCTPOM
pa3MecTuTh XOTs Obl JIUCT Oymaru, JMIO MOYYBCTBYET X0JoA. Tak mposBisercs euie OAUH BHUJ
TEIIONEPEAUN — USTYUEHUE.

Tel, HaBepHOE, y)X€ MHOTO pa3 IMOJb30BAJICSH MepMOMEMPOM — MEAULIMHCKUAM, YTOOBI
U3MEpPUTH TeMIeparypy Tella, CHUPTOBBIM TEPMOMETPOM, YTOOBI U3MEPUTHh TEMIeparypy BOAbBI B
BaHHE WM TeMIepaTypy BO3JyXa Ha YiIule. OTO JKUAKOCTHbIE TepMoMeTphl. [lelicTBue
KUJKOCTHBIX TEPMOMETPOB O0YCIIOBJIEHO PACUIMPEHNUEM KUAKOCTH MPU HarpeBaHuu. Temmeparypy
MBI IPUBBIKIN U3MEPATh B rpagycax Llenscus. Temneparypa 3amep3anus Bojbl (IIpeBpallieHus ee B
nen) pasHa 0 rpagycam llenscust, TeMneparypa kunenus Boasl — 100 rpagycam Ilenscus. Teneps
Thl 3HA€llb, YTO KHUISITOK — 3TO Bojxa npu temmeparype 100 rpamycos
enbcus.

Ho cymecTBytoT u Apyrue mKaisl.

Ha pucynke wuzoOpaxkeHa OSKCIEpUMEHTalbHas YCTaHOBKA, Ha
KOTOpOM MOXXHO W3y4YUTh IpaBuia, KOTOpPbIE HYKHO COOJIONaTh MpuU
u3MepeHun Temmeparypbl. [IpaBuiia mpocTbie: TepMOMETp AOKEH OBITh

MOMEIIIEH B BOAY U HE KacarbCs JIHA U CTEHOK cocyna (puc. 5).

3aoanus:

PucyHok 5 1.3anummTe HOBBIC ITIOHATHS, CBI3aHHBIC C

TCIIJIOBBIMHU SBJICHUSAMM, B TOM IIOPAAKE, B KAKOM OHH BCTPEYAIOTCA B TCKCTE.
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2. Omnpenenure, kKakasgs wHOOpPMAIUS U3 MPHUBEACHHOTO HIMKE TEKCTa MMEET 3HAYCHHE JUIS
peuieHus mpooieMbl TyprcToB: JKapKUM JISTHUM JHEM TYPUCTBI B JIEPEBEHCKOM KOJIO/LE HAOpau
YHUCTOH XOJOTHOM BOJbI. BOooy OHM pa3iiii B IIaCTUKOBbIC OYThUIKH. OHM MOHMMAIIH, YTO BCKOPE
BOJIa Harpeercs. TepMocaMH TYpPHCTBI, K COXAJICHHIO, HE 3alaciuCh, HO MM OYCHb XOTEJIOChH
COXPaHUTh BOJY IMOJIOJIBIIE XOJIOIHOM, BE/lb €I TaK MPHUATHO OCBEKUTHCS B JKapy.

3. OObsicHUTE NaHHBIE rpaduKa.

Ceprero mogapuiy JOMAIIHIOI METEOCTAHIIHNIO, B KOTOpOi OblT TepMoMeTp. Cepreil penmin
HOHAOJI0IaTh, KaK U3MEHSETCS B €ro KOMHATe TeMIeparypa B TedeHHe JHs. Pe3yiabrarsl CBOMX

M3MEPEHHI OH IIpeICTaBIII Ha rpaduke (puc. 6).

Temneparypa, "C .
" T T, 4. Vicnonw3yst nHGOpMaIIUIO OTPAKEHHYIO HA
i i ] i 1 o
’ . IR rpaduke, yKaKUTE, KAaKOe U3 YTBEPKICHUIM SIBIISETCS
B 1 [, N
- 1 I M 1I\ [ BepHBIM: a) ¢ 20 110 23 yaca B KOMHATE BKJIFOUMIIN
1 R 1
! PV IN MOIIHBIM HarpeBaTeib;
18 i T (v |1l I p ’
T[T [1
16 f I N R | 06) ¢ 16 mo 18 wacoB Temmeparypa B KOMHaTe He
1 L] 1 1 i
14 T T t T i HU3MCHSJIACH,
t t i i t
6l 10 14 18 22 Bpewms, g
B) ¢ 10 mo 12 yacoB B KOMHaTre pe3Ko Pucyrok 6

[I0XOJIOAAIIO.

5. Ucnonp3ys nmpeniokeHHyo HHGOpMAIUIO, TaliTe ONpeaeTeHIe MOHATHS «ITUPOMETPY:

[Ipeamnonoxxum, 9TO B OTHOM M3 HAYYHO-TIOMYJISIPHBIX TEKCTOB BaM BCTPETUIIACH CIIEIYIOIIAs
bpaza «Hcnonvzoeanue H08020 NUPOMEMPA NO3BOIULO HAM PEUUMb 803HUKULYIO NPOOLEM) ».

[TosicHeHHe 3HaYEeHUS CII0Ba «IIUPOMETP» B CTaThe HE OBLIO, 3aTO B CHOCKAaX OBILJIO yKa3aHO

3HAQUCHUC ABYX APYIUX CJIOB:

[Inpomerammypruss — COBOKYITHOCTh METAJUTYPTHUECKHX IPOLECCOB, MPOTEKAMOIMINUX IpU

BBICOKHX TEMIIEPATypax;

TUTPOMETP — HpI/I60p I USMEPCHU BIIA’)KHOCTHU BO3yXaA.

3anuImTe OTBET, HOIb3YICh «(HOPMYION»:

Iupomemp — 510 (pomoBoit mpm3HAK) + (BumOBOM

OTJIUYUTEIIHHBINA TPU3HAK).

6. C nmomotso HHPOPMAIIUH B IPEATI0KEHHOM TEKCTE OTPENIeNINTe, Kak Ha3bIBAeTCs CIIOCO0
TEIUIONEepeIayt, 3a CUeT KOTOPOro 00eCIeYrBaETCsl KPYTrOBOPOT BO3IYIIHBIX Macc.

KpyroBopoT BO3IyIIHBIX Macc Ha MOBEPXHOCTH 3€MJIA MPOUCXOIUT CIEAYIOLUIUM 00pa3oM:
TaM, IJie MOBEPXHOCTh Harpera CUiibHEe, BO3[yX HarpeBaercs ObICTpee M paciupsieTcs. Teruiblii

BO3AYX MMOAHUMACTCA BBCPX, BOBHUKAIOT BOCXOAAIIMUC IMTIOTOKH BO3yXa. HOI[HSIBH_II/ICB BBCPX, BO3AYX
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OXJIAKIAETCS, CTAHOBUTCS 0OJIee TUIOTHBIM M TSIKEIIBIM; XOJOAHBIN BO3/IYX OIMYCKAeTCsl BHU3.

7 . llpemioxxure CBOU PELLICHUS CIENYIOLEH HCUSHEHHOU CUMY AUl

AHTOH JXHMBET C pPOIUTEISIMH B JACpeBIHHOM jaome (pwuc. 7).
B npoiienyro XonolHy0 3UMYy CeMbe AHTOHA MPUILIOCH CHIBHO
YBEIMYUTh PACXOJbl HA OTOIUIEHHE, IOATOMY JIETOM OBUIO PpEIICHO
3aHATHCA YTEIJICHHEM JioMa. B cTpouTenbHOM MarasvHe IMpeaiaraiuch
PA3JINYHBIC TCIUIOU3OJIAIUOHHBIC MATCpHAJIbl: IJId YTCIUICHUSA CTCH C

(dacama ¥ BHYTPH J0Ma; JJIsl YTEIUICHHUs] YEepAAYHBIX MOMEIICHHUIN; s

PucyHok 7 yTEIUIEHUsl II0JIOB; OKHAa CO CTEKJIONaKeTaMM, O00ecrneuynBaroIliuMu
xopoiyto Temtonzoisnuio. Ho ¢QuHaHCOBBIE BO3MOKHOCTH CEMBH
MO3BOJISUTA BBIOPATh JIMIIB OIWH M3 BO3MOXKHBIX CIOCOOOB yTeruieHus: qoma. Ha kakue BOIpOCHI
JIOJDKEH HalTh oTBEeThl AHTOH, YTOOBI Hauboee 3PPEKTUBHO PELIUTH MPOOJIeMy YTEIUICHUS A0Ma.
Cdopmynupyiite 3TH BOIPOCHI.
Bonpocul ona oocysycoenusn:
- UTo n03BOIMIIO BAMU CIIPAaBUTHCS C 3a/1aHueM?
- Kakue 3HaHus1, He0OXOMMO UMETh, YTOOBI BBIOIHUTH 3TO 33aHue?
- B kakux emé »KU3HEHHbIX CUTYalUsX BaM HEOOXOAMMBI OyyT 3HAHUsI, OJTYYEHHBIE Ha
3aHATUU?

- Kakoit MOXHO cjennaTb BBIBOL?

Tema 4: ITnasnenue u omeepoesanue. Hcnapenue u xonoencayus. Kunenue.
3asucumocms memnepamypvl KUuneHus om 0ae1eHus

Texcm Ons umenus:

Bce xopomio 3nart, yto ipu temmneparype 0 C nex taeT. ONbITH MOKA3BIBAIOT, YTO JH000E
KPUCTAJLTUYECKOE TENO (B YaCTHOCTH, JIF0OOI METall) mpeBpalaeTcs B >KUIKOCTh MPU HATPEBAaHUU
JI0 OIpelesieHHON Temmneparypsbl. [lepexon BemiecTBa U3 KpuUcmauiiuuecko2o COCTOSHUS B HCUOKOE
Ha3bIBaeTCs IJIaBIeHUEM. Temmneparypy, Ipyu KOTOPOM MPOUCXOIUT IJIaBICHHUE JAHHOTO BEIECTBa,
HA3bIBAIOT meMnepamypou niasieHusl.

[InaBnenue nbaa 4YacTo HA3bIBAIOT TasHUEM. [[1si TOro, 4ToObl MPUHECEHHBIH 3UMOM C
VIUIIBI JIE]] Hadall TasiTh, OH JOJKEH HarpeThesl 10 TeMIIepaTyphl miasnenus, To ecth a0 0 C.

[lepexon BemiecTBa U3 JKUJIKOTO COCTOSIHHSI B KPUCTAJUIMYECKOE HA3bIBAIOT KPUCMALIU3A-
yueu. Boga ipu 0 rpagycos Llenbcusi HaunMHaeT 3amMep3arhb,
TO €CTh TMpeBpamarbcsi B JieJ — KPUCTAJUIMYECKOE
cocrossHue. MoxHO s cebe TpeAcTaBuTh, YTO TPHU

3aMep3aHun BOJABI Bhiaensercs Temno? Ilonabmiomaiite 3a
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KHUIISIIUM YaliHUKOM (puc. 8)
W3 Hocuka daiiHuka BbIpbIBaeTCs Oenecast CTpys,
PucyHok 8
KOTOPYI0 MHOIZa oumKrOOYHO Has3blBaloT mapoM. Ha camom
JieJIe 9TO He Iap, a TyMaH, COCTOSALIMM M3 KPOUICUHBIX KamlesleK BoAbl. Boga B 3THX KamesbKax
UCIbITaja «IBOWHOE MpPEBpAIlleHNUE»: PU KUIIEHUU BOJa MpeBparuiach B HEBUJIMMBIN map, a nap,
BBUICTEB U3 YallHMKa, B PE3YJIbTaTe OXJIaXKICHUS IPEBPATUIICS CHOBA B BOJY.

[IpeBpamienue XHIKOCTH B Iap HA3bIBAIOT NApooOpazoéaHuem, a TPeBpallleHUE Mapa B
KHUJIKOCTb — KoHOeHcayueti. Boosnoii nap — 3T0 Ta3000pa3HOe COCTOSIHUE BObI.

[TapooOpa3zoBaHue, HPOUCXOAALIEe C IOBEPXHOCTH >KMJIKOCTH, HAa3bIBAKOT UCHnapeHue.
Hanpumep, BciencTBue HcmapeHUs BbICBIXAIOT JYyXH, oOpasoBaBiiuecs mocie noxas. Eciu
OCTaBHUTH CTaKaH C BOJOW HA HECKOJIBKO JTHEW, TO BOJA M3 HErO HCIIAPUTCA, Thl YBUIUUIb ITYCTOM
CTaKaH.

Eciin nocTaBUTh KAaCTPIONIO C BOJOM Ha BKIIIOYEHHYIO IUIMTY, TO 4Y€pe3 HEKOTOPOE BpeMs y JIHA
KacTpIOJIN TOsABATCS My3blpbku. Korma Boma mporpeercss HAcTOJIBKO, YTO IY3bIPbKH C IApoOM
JIOCTUTAIOT MOBEPXHOCTH BOJbl, OHA 3aKHUIMAET: MapooOpa30BaHUE IMPOUCXOIUT BO BCEM OObEMe
KHUJIKOCTH, a HE TOJIBKO C €€ IMOBEPXHOCTH. DTO OCOOEHHO XOpOIIO :
3aMETHO, €clid HaONIoAaTh 3a KUIIEHUEM BOJbl B IPO3PAuHOM YalHUKE
(puc. 9). Boga 3akumnaet, HOTOMY 4TO MpHU JaHHON TeMIepaType J1aBiIeHHe
HACBILIECHUS BOASIHOTO Tapa CJIerKa MpeBbIIIaeT aTMoc(hepHoe TaBIeHUE.

Kunenne XHUAKOCTM MPOMCXOAUT NPHU ONPEICIEHHOW TeMIleparype,
KOTOPYIO Ha3bIBalOT TEMIIEpPATypol KuIleHus »kuakoctu. Hampuwmep,
temrieparypa kunenus Boabl — 100 rpamycoB Llenwbcusi, Temmeparypa

kunenus 3pupa — 35°C. Ho BbICOKO B ropax Bojia MOXET 3aKUIETh MPU

PucyHok 9

90°C. DT0 CBsI3aHO C Te€M, UTO aTMOC(EpHOE NaBlieHUE CYLIECTBEHHO yMeHblIaeTcs. M1 HaoO6opor,
€CJI JIaBJICHUE HaJ JKUIKOCTHIO YBEIMYHMBAETCS, HAlPUMEp, KOTJa BOAA HAXOAUTCS HUXKE YPOBHS
MOPSI HITH B CKOPOBapKe, KATICHHE TIPOMCXOIUT IpH 00JIee BBICOKOI Temmeparype.

Bonpocuwl ons obcysycoenus:

- Kakue TenoBble SBI€HNS ONMUCHIBAIOTCS B TEKCTE?

- I'ne u xorna xaxxaomMy U3 Bac OyZeT He0OX0IMMO UCTIOIb30BaTh ATH 3HAHUS?

- Kakoif MO>xHO caenarh BEIBOI?

3aoanusa:

1. lononHu cxeMy HEOOXOAMMBIMH MOHATUSAMH. [IpenBapuTenbHO paccMOTpU  CXEMy

nepexoia BEIIeCTBA U3 JKUIKOTO COCTOSIHUS B Ta3000pa3Hoe U HaoO0opoT (puc. 10)
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2.IIpounTail TEKCT, NPUBEACHHBIH HUXKE.
CocTaBp BOIIPOC MO TEKCTY, OTBET Ha KOTOPBII
MOXeT OBITh TaKuM. «llomomy  umo
memnepamypa — N1a6NeHus  OpOH3bL  HUdICe

memnepamypul Nia61eHUs Meouy.

Onupasice Ha JaHHBIE apPXEOJOTHMYECKUX
UCCJICIOBAHUM, MOXHO CUYUTaTh, YTO IEPBHIM
METaJIJIOM, KOTOPBIM CTaJl MOJIb30BaThCs YETIOBEK,
Obl1a Menb. JIfOmM yMmMenu IJIaBUTh MeAb eIIe

B 7-6-M ThICsueneTUsX A0 H.3. Bo BTOpom

TBICAYCIICTU J0 H.3. YCIIOBCK Hay4UJICA

CXEME IEPEXOTOE MOMEK AFHEEY FRIIECTE IIPOU3BOAUTH CILIaBbl MEAU C OJIOBOM — 6p0]—l3]>l,
IS QOHODO ATPETATHOMD COCTORHI B [ rfToe.

PucyHok 10

KOTOpble HUMENH OONbIIYyI0 TBEPAOCTh, YEM MeIb, a HEBBICOKHE TEMIEPaTyphl ILIABICHUS
MO3BOJISUTH U3TOTOBIIATH HEOOXOUMBIE M3enus JiuTbeM. He ciydaitHo unMeHHO OpoH3a onpeenuia
3HAYUTEILHEIN 110 MPOAOJDKUTCIBHOCTH 3TAIl PAa3BUTHA YCIIOBCUCCTBA — 6pOH3OBBIﬁ BCK.

3. «lomamnss maboparopus». Onummure, kak OyJeTe TPOBOIUTH OMbIT, €CIH HEe0OXOTUMO
BBINIOJIHUTH cieaytoniee 3aaanue: «lccnenyiite B JOMAIIHUX YCIOBHSIX: OCTAeTCs JIM TEMIEpaTypa
BOJIbI CO JIBJIOM IIOCTOSTHHOM JI0 T€X MOp, MOKa BECH JIe/l HE PacTaeT.

4. [Ipoananu3upyiTe 1aHHbIE B TAOIUIE U BCTaBb MPOMYIIEHHBIE CJIOBA B MPEAJIOKEHHE:

«B amroMHUHUEBON JIOXKKE pacmiaBUTh KyCOYEK OJOBa, TaK Kak
TeMIepaTypa IJIaBJICHHs aTFOMUHUS , UEM TeMIleparypa IIaBlIeHUs OJIOBAY.
Tabmuia
BemiectBo Temneparypa masnenus (rpaaycos Llenbcust)
ATIOMUHUN 660
0JIOBO 232

5. MOXXHO 1M MONXY4YUTh KHUIATOK M3 cHera? U3 mepedncieHHbIX NpPOLECCOB. Kunewuue,
oxnascoeHue, Hazpeeamue, KOHOeHcayus, NIAeleHue, KpUCmaiiuzayus, - BbIOEPUTE TOJBKO Te€,
KOTOpbIE HEOOXOIMMO OCYIIIECTBUTH, YTOOBI MONYUUTh KHUISITOK M3 CHera. Pacmonoxute ux B TOU
MOCJIeI0BAaTEIbHOCTH, B KOTOPOM OHHU JOJKHBI NpOTeKaTh. [[OMHUTE, 4TO CHEr COCTOUT U3
KPHUCTAJIJIOB JIbJA.

Tema 5.1: Ilpeocmaenenusn o Beenennoii

Texcm O0nsa umenua:
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C [naBHMX BpEMEH CYIIECTBYET IOBEpbE, UTO, €CJIM 3arajarb >KeJaHue, CMOTpS Ha
Na/IaloUIyI0 3Be3qy, OHO 00s3aTelabHO cOynmeTcs. A 3aJyMbIBAIMCH JIU BBl O NPHUPOJE SBICHHS
NaJarolIux 3Be3[ U BooOuie o kocMoce. [laBaiiTe oTkpoeM aiis ceds, uto ke Takoe BcenenHnas,
I'anaktuka, CoslHeYHasi CUCTEMA, 3BE€3/AHBIN JOK/b, METEOPUTHI U METEOPHI.

Bcenennas — 3To mpocTpaHCTBO, BKIIOUaroliee B ceds abcomtoTHO Bee: ComHIle, TUIaHETHI,
Hamry ["anakTuky, MUJTHAP/Ibl IPYTUX TAAKTHK.

Ho uro takoe nawa I'anaxmuka? ITO 3BE3/1Has CUCTEMa, B COCTABE KOTOPOW HAXOAUTCA
game CoiHIe.

Ho 4to Takoe 36e30nas cucmema? OHa COCTOMT W3 3BE37. 3BE3bl MPEACTABISIIOT COOOU
apel U3 TOpPsYEro, 1o OOoJbIIeH YacTH MOHU3UPOBAHHOTO, Ta3a. 3BE3/bl U3y4YaloT CBET. B Henpax
3BE3]1l IPOUCXOAUT TEPMOsIICpHAsT PEAKIIHS.

Hama ConmHeunasi cuctemMa COCTOUT U3 OTPOMHOTO KOJTMYECTBA Pa3IMYHbIX HEOECHBIX TEJ, B
HeHTpe KOTopbix Haxonutcss ConHue. VIMEHHO OHO yAEepKHMBAET BCHO «KOCMUYECKYIO CEMBIO»:
MJIAHETHI U KOMETHI, aCTEPOUIBI 1 METEOPBI, KOCMUYECKYIO MbLIb.

[TmaneTs! Bokpyr ConHIIA BpaIAIOTCs MO OpOUTaM, KOTOpPbIE MPEACTABISIOT CO00i dopmy
3JUINAIICA — BBITSHYTOM OKpYXHOCTU. B mopsnke ynanenust or CoiaHIa OHU pacIoyiaraloTcsi B TaKou
nocienoBarenbHocTh: Mepkypuii, Benepa, 3emns, Mapc, IOnurep, Carypn, Ypan, Hentys.
Bokpyr Bcex mianet, kxpome Mepkypus 11 Benepsl, oOpamaroTcsi UX €CTECTBEHHBIE CITYTHUKH.
Cnyrauk ruianetsl 3emist — 310 Jlyna. M3-3a Toro, uro JlyHa — camoe GiIM3K0€ KOCMUYECKOE TEJIO0
M0 OTHOIIEHHIO K 3emie, ee ynaloch W3y4uTh Hawmydmum oOpaszom. Ha JlyHe oTcyTcTByeT
armoc(epa, a Ha IOBEPXHOCTH €CTh MAaTEPUKH — TOPHBIE PaloHbI, 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 yIapOB METEOPUTOB. 3eMIis
umeet quamerp 12742 kM, Jlyna — 3474 kwm, 310 % auamerpa 3emun. Juamerp Connua pasen 109
JuaMeTpam 3eMIIH.

Memeopowl — sBIeHUS, HAOTIOMAIOIINECS B BUIE KPATKOBPEMEHHBIX BCIBIIIECK, BO3ZHUKAIOIITHE
MpU CTOpPaHUU B 3€MHOM aTMocdepe MENKHX METEOPHBIX OOBEKTOB (HAmpUMeEp, OCKOJIKOB KOMET
WA aCTEPOUIOB).

Crnenyer paznuyarh METEOPHI U METEOPUTHI. MeTeopoM Ha3bIBa€TCs HE caM OOBEKT (TO €CTh
METEOpPHOE Tell0), a SBJIEHUE, TO €CTh €ro CBEeTAIMiicA ciel. OJTO sBieHHe OyneT Ha3bIBaThCs
METEOpOM HE3aBUCHMO OT TOTO, YIAETHT JH METEOPHOE TeIO M3 aTMoc(epbl B KOCMHUYECKOE
MIPOCTPAHCTBO, CTOPUT JIK B HEM WJIM yTaJieT Ha 3eMIIIO B BUJIE METEOPUTA.

Memeopum — TENO KOCMHYECKOIO MPOMUCXOXKICHUS, yNaBIIEE HA MOBEPXHOCTh KPYIHOIO

HeOeCHOro 00BheKTa.
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36€30HbIM  UMU  MemeOopHbIM  00XHCOEM  HA3BIBAIOT METEOPHBIH TOTOK  OOJBIION
MHTEHCUBHOCTH.

[Tocne Bbicaaku amepukaHieB Ha JIyHy o4eHb MHOTHE JIIOAM Ha IUIAHETE BEpUIIM, YTO B
Hayane XXI Beka y)xe HUKOro He OyQyT YAMBISATH MYTEHIECTBHS B KOCMHUYECKOM IMPOCTPAHCTBE.
OpHako 10 Takoil pPEaJpHOCTH €Ille OueHb Janeko. HecMoTps Ha aKTUBHYIO JESTEIBbHOCTD,
BEIYIIYIOCSI B OTOM HallpaBiCHHH, B OJrpKaiiliee NECATHIIETHE BpSA JIM YIAcTCA PEaaTru30BaTh
no/IoOHBIN clieHapuil. briaromapsi M3yd4eHHMI0O KOCMHYECKOTO MPOCTPAHCTBA MOXXHO HE TOJIBKO B
OyaylieM OpraHu3OBbIBaTh IOJIETHI Ha Jpyrue IUTAHEThl, HO M YIAY4YLIUTh JKU3Hb Ha 3eMmile.
HccnenoBanus B 3TOW 001acTH MO3BOJSAIOT IOJYy4YaTh LEHHBIE CBEACHUS, CIOCOOCTBYIOLIUE
pa3pabOTKe HOBBIX TEXHOJIOTHH.

Bonpocul ona oocysycoenusn:

- O 4éM roBopuUTCS B TEKCTE?

- Uto HOBOTO BBI y3HAIU?

- I'ne u xorna BbI CMOKETE BOCIIONIb30BATHCS ATUMH 3HAHUSIMU?

3aoanusn

1. CTpoUTenbCTBO OTPOMHBIX TEJIECKOTIOB Ha 3emJie M pa3MelIeHHE KOCMUYECKUX
TEJEeCKOMNOB, TakuX, kKak «XABbBJI», Ha okon03eMHOI OpOUTE, CTOUT COTEH MUJUTMOHOB JOJUIAPOB.
[TpuBenuTe apryMeHThl «3a» M <«IIPOTHB» HEOOXOIMMOCTH OTPOMHBIX (DMHAHCOBBIX 3arpar Ha
ACTPOHOMUYECKUE UCCIIEJOBAHHUS.

2. [IpenmonoxxuM, Bl y4acTByeTe€ B MPOEKTE CTPOUTENHCTBA JYHHBIX OoOMTaeMmbix 0a3. Ha
Kakhe BOIPOCHI HYXHO HAWTH OTBETHI, MPEXIe 4YeM HadaThb CTpouTenbcTBo? Cdhopmynupyid
HECKOJIbKO TaKHX BOIIPOCOB.

3. Bemmmure U3 TEKCTa TPU CYIIECTBEHHBIX MPU3HAKA, 10 KOTOPHIM HEOECHOE TEI0 MOXKHO
OTHECTH K 3BE3/1aM.

4. VickmtounTe JIMILIHEE MOHSATUE B pANy: 3Be3/bl, Becenennas, ["anaktuka, 3eMis, JBUrareb,
meTreoput. OO0OCHYITE CBOE pelieHue.

5. CocTaBbTe BOINpPOCHI, [0 OTBETaM Ha KOTOPBIE BBl CMOXKETE MOJIYYUTh MPEICTaBICHUE O
cTpoeHnn BeeneHHoM.

6. Ha ocnHoBe wuH(popmanuu, MOTYYEeHHOW M3 TEKCTa, CHeNaiTe BBIBOA O TOM, Kakue
BO3MOKHOCTH OTKPBIBAET Pa3BUTHE KOCMOHABTUKH.

7. IlocTtpoiiTe aMarpaMmy, MO3BOJSIOUIYIO OLIEHHUTh COOTHOIIeHHEe pa3mepoB ComHIa,
3emuu, JIyHBI.

Tema 5.2.: Mooenv Coaneunoin cucmemot. H3zyuenue u uccineooeanue Jlynoi.
Hccneoosanusa onuncainmux naanem — Mapca, Benepol

Texcm ona uzyuenus:
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Cmpoerue ConHeyHol cucmemsl Hama Conneunas cucreMa COCTOUT H3 I[€H-

TPAJIbHOI'O TCJIa COJIHI_[a " IJIAHCT, KOTOPBIC BpalllaroT-

CTepouAoB

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

Nosic Konnepa

Nosic

a
" Oopra???

Mepkypuit
.- Obnaxo

g Q
§ o
2 &
o =

urep CatypH YpaH HentyH ;
g h -~ ] OmKe K COJ'IHI_Iy pacioIoKEHa IJIaHeTa, TEM 6BICTpeC

Bonmn  Eor Uepn  Bor Bor Bor ABWIKCTCA W MCHBIIC BPEMCHH OHA TPAaTUT Ha OJHUH

noGEM B0Hb! Goros emnenenus HeGa mopest

006opoT. Bcero Bokpyr ComnHia BpamaeTcst 8 miaHer.

CBoM MMEHA IIaHCTHI MOJIYYHJIM B YCCTh PUMCKUX 0o-

roB. Mexnay opoutamu Mapca u IOnurepa HaxoauTcs
PucyHok 11

TOSIC aCTepOUJIOB, 3a opOuTOoi Hentyna Haxonures mo-
sc Koitnepa u 3a noscom Koitnepa, BeposiTHO, pacmosno-
xeHo obmako Ooprta. PaccMoTpuM OCHOBHEIE XapakTepu-

Foa-225 cyTok CTHKH IIJIAHCT.

243 el Op6wura mianetsl Benepa Bropas ot Cosnna. I'ox

Ha Benepe amutcst 225 CyTOK, a OMH 000pOT BOKPYT OCH

BeHepa BpalyaeTcs B CTOPOHY,
NPOTUBONONOXHYIO CBOEMY

ReIKEso Mo OpOUTE 243 cyrtok. B otnuume ot apyrux miuaHet, Benepa Bpaina-

Moaymaifte, 4to Morno
e €ICsI B CTOPOHY IPOTHUBOIIOJIOKHYK) CBOEMY IBUKEHUIO

BeHepui?

1o opbute. BeHepy MHOTIa Ha3BIBAIOT «CECTPOU 3eMITN»,

MOTOMY 4YTO 00€ MJIaHEeThl MMOX0XKH pa3MepaMu, CUJION TsKecTH U cocTaBoM. OJIHAKO yCIIOBHUS Ha

JIBYX IUUIaHETax oueHb pasHble. ATMochepHoe naBieHue Ha Benepe B 90 pa3 6osbllie 3eMHOTO U CO-

CTOUT Ha 96% W3 YITEKUCIIOro ras3a. YTJEKUCIBbIH ra3 co3laéT MapHUKOBBIA A(QQEKT, Mo3TOMYy

Pucyron 12 BOJNIM3M TOBEpXHOCTH BeHepsl TemmepaTypa OKOJIO

450°C! TloBepxHOCTh Benepsl 3akpbiTa rycThIMH O0JIa-

KaMH, COCTOSAIMMU U3 KaleJeK cepHOU KUCIoThl. B atMocdepe Benepsl MonHMM ObIOT B ABa pas3a

qaule, yeM B 3eMHOU. [Ipupona Takol 31€KTpUYecKOil aKTUBHOCTH ITOKa Heu3BecTHa. M3-3a mior-

HOU aTMoc(hepbl OCBEHMIEHHOCTD JIaXKe B MOJIJIEHb O4eHb ciabas. Ha moBepxHocTH BeHeprl o6Hapy-
JKCHBI THICSIYH JIPEBHUX BYJIKAHOB, M3BEPTaBIIINX JaBY, Pa3IoMbl, Fopbl (puc. 12).

Camas 3HakOMas M camas M3y4yeHHas IUlaHeTa — 3eMiisl. 3eMilsl, B OTIIM4ne oT Mepkypus u
Benepsl, nmeeT oiuH ecTecTBeHHbIN cnyTHUK — JIyHy. Pannyc JlyHsl Bcero B 4 pa3za MeHblIe paau-
yca 3emin. [ToaToMy 3eMiTio 94acTo Ha3bIBAIOT «IBOMHOM miaHeTony. [TonHbIi 000poT BOKpYT 3eM-
nu JlyHna coBepmaet 3a 27,3 cyTok. 3a 3To ke Bpems JIyHa nemaet oauH 000pOT BOKPYT CBOEH OCH,
IIO3TOMY OHA IMOBEPHYTA K 3emiie Bceraa ogHoil cropoHoi. Ha Buaumoint cropone JIyHsl MHOTO
TEMHBIX y4acCTKOB, X Ha3blBatoT Mops. Hanpumep: Mope loxnei, Mope fcHoctu, Okean byps.
JlyHHBIE KpaTepsl MOJIYYUJIM UMEHA U3BECTHBIX y4€HBIX. CaMbIMM KPYIHBIMHU KpaTepamH C Jiyde-
BoH cucreMoit sBsroTcs Tuxo, Kermtep u Konepauk. ['opHbIe XpeOTHI Oy Ha3BaHUS 3€MHBIX

rop (Kaska3, Anbnbl, [Tupenen u ap.). Ha oGparnoii ctopone JIyHbl Mopeit Mano. 31ech MHOTO
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KpaTepoB, HA3BaHHBIX B YECTh 3HAMEHUTHIX JroAek 20 Beka. M3-3a Manoro Tsarorenus Ha JIyHe HeT

aTMochepsl.

®oboc Aenmoc

PaccTosHue OT NnaHetbl 9400 kM 3476 km M a p C

Nepuopa obpaueHns 7439m 30418m
Pasmepbt 19x21x27 km 11x12x15 km

lon-1,88roga °
Cytku -1,03 aHen

PucyHok 13

[Tnanera Mapc (puc. 13) Ha3BaHa umeHeM Oora
BOMHBI 3a KpPAacHOBAThI OTTEHOK, OOYCJIOBJICHHBIN
HaJM4MeM B KOpe OKHUCIIOB kene3a. [inanera umeer 1Ba
HeOOJIPIINX CIYTHHKA HenpaBuibHOU (Gopmbl Doboc u
Jleiimoc («cTpax» U «yKac») — COYTHUKHU BOiHbI. Ha
Mapce ectb armocdepa, naBiaeHue kotopoir B 150 pa3
cmabee 3emHoro. IloaToMmy ©Ha Mapce Oombioi
nmepermay  temmeparyp ot +25°C  go  -125°C.

[IpumedarensHOl 0coOeHHOCTBIO Mapca sBIsieTCS

OTrpOMHBII KaHbOH Mapunep jummno# noutu 5000 kM, mupuHoit 1o 200 kM 1 TryouHoit 1o 5 kM. Ha

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

KoHIle 19 Beka uTanbsiHCKUI yu€HbIM Ckuanapenau oOHapyX Wil B TEJIECKON JUHHMU, Ka3aBLINECS

MOYTH IPSIMBIMHU, KOTOpPbIE OH Ha3Ball ‘“‘MapcHaHCKUMM KaHanamu . C TexX mop y4€Hble MBITAIUCH

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

paCTeHI/Iﬁ A CMEHOH BpeMéH roga. PeanpHOCTH OKazanach HpOSaH‘IHeﬁ. Han IMOBCPXHOCTBIO

IUTAHETHI YacTO JYIOT CUJIbHBIE BETPbI, CKOPOCTh KOTOPHIX HoxoauT Ao 100 m/c. HeGonpias cuna

TSOKECTU MO3BOJIACT AAXKC PA3PCIKCHHBIM ITOTOKaM BO34yXa IMOJHUMATL OrPOMHLIC o0Jraka IIBLIN,

o0pa3ys meiieBble Oypu. B 70-x romax mpoioro Beka ObUTM OOHapy:KeHblI pyciia peK, KOTOpble

OKa3ajJiCh BBHICOXINIMMH. B HacTosiiee BpEMs BOJa Ha Mapce 06Hapy>KeHa TOJIBKO B BHAC JibJ4,

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

HH B HACTOAIICM.

3aoanun

l.I/ICHOJ'ILBYSI TCKCT U Ta6n1/1uy, OMPCACIINTEC, HA KAKHUC IBC I'PYIIIIBI MOXXHO Pa3fCIUThL BCC

TJIaHETHI 110 uX Macce. CBOE perieHuit 000CHYHTE.
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OCHOBHbIE XapakTepucTuku nnaHet ConHeYHowu

CUcCTembl

MnaHera Awanee | Macca | OpSwra | Mepuoa | CyTkm
| M
pagwye, 2. | OOPAME
s : HUA, ner

Mepkypuin| 0,38

-t

N

® N O O A W

2.BaumarenbHO PacCMOTPUTEC I/I306pa)KeHI/IH Ha PUCYHKC. Ha3zoBute IIJIaHCTHI, 00BSICHUTE

CBOE pelIeHue.

MnaHeTbl 3emMHOM rpynnbl

Pasmepbl nnaHer B
4 paguycax 3emnu

3.CpaBHute noBepxHoctu Benepbsl 1 Mapca. BHecute HaliieHHbIE OTJINYKS B TaOIHILY.

HpeI[J'IO)KI/ITC Ha3BaHUA CTOJ'I6I_IOB Ta6JII/II_U>I.

+25°C po -125°C
N Fopa Onumn-
. camblii 6onbLLON

KaHboH MapuHep

BynkaH ConHeyHon
CUCTEMBI

4. Onpenenute nuinHee noHstue B psaay: Okean byps, Bynkan Onumm, Kparep Kemep,

Mope Scroctu. O60CHYITE CBOE pelIcCHHE.
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5.Bepno nu noetcs B necHe? [loaTBepau cBOi OTBET CIIOBaMU M3 TEKCTA: « Ymeeporcoarom

KoCMOHasmbl u meumamenu, ymo Ha Mapce 6yoym sa6nonu ysecmu...»

Tema 6: Ilapcmea »ncusoit npupoosl
«Becb ocpommblil Mup Kpyeom MmeHs, HAOO MHOU U
Nn000 MHOUL NOJIOH HEeU3BECIHbBIX MAlIH.
A 6y0y ux omxpwvleamsv 6CHO JHCU3Hb, NOMOMY YMO
9MO camoe Y8leKameibHOe 3aHAmue 8 Mupey
B. buanxu
Bonpocul ona oocysycoenus:
- ComacHbl Jid BBl C MHEHUEM IHCATENS, ToYemMy?
- Uro 1aét KakIOMy 4€JI0BEKY 3HaHHE IPUPOJIbI?
- U3 kakux UCTOYHMKOB MH(MOPMAIIUU MOKHO TOJTy4aTh HE0OXOJMMbIE HAM 3HAHUS O Mpupoae?
Texcmut 01 umenus:
Y10 TaK0oe MXH M JUIIATHUKHA

MXU ¥ JIMIIAWHUKY MOSIBUJIMCh MHJITMOHBI JIET Ha3ad. OHU KWIJIM €1lle BO BpeMeHa JIMH O-
3aBpOB, U MO Cel JeHb Ha BallyHaX, Ha JIEPEBbIX M MPOCTO HA BIAXKHOHN 3eMiie MOXKHO OOHapy-
KUTh 3TU pacTeHus. MXu 04eHb pa3HOOOpa3Hbl. Y HEKOTOPHIX M3 HUX TEJIO PAacUJIECHEHO Ha CTe-
0eJb U JTUCThS, & Y HEKOTOPBIX OHO MPEACTABIISIET COO0M €MHOE TEIO — CIOEBHIIIE.

Mxu. HekoTopble yuyeHbIE CUMTAIOT, YTO MXH 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 MXHU U JIUIIAWHUKHU CTaJId TYMUKOBOW BETBHIO IBO-
moruu. To ecTh, BCEBO3MOKHBIE MATOPOTHUKH, LIBETHI U AEPEBBS BEIYT CBOIO POJIOCIOBHYIO HE
OT HHX, & OT BRIMEPIIUX NMCUIO(PHUTOB.

Y MXOB M JIUIIAaHHUKOB HET ceMsiH. OHM pa3MHOXKAIOTCS CIIOpaMU — MEJIbYANIIMMU TbI-
JUHKaMH, HE 3alUIICHHBIMU 000JIOYKOW M HE COJEpKAIUMH MUTaTEeNbHBIX BemiecTB. Coenu-
HUTHCSI «OTIIOBCKAs» M «MaTEPHHCKas» MBUIMHKA MOTYT TOJBKO B
Boge. M3-3a 3TOro Iuip OJHA W3 MUJJIHOHOB ITBUIMHOK MOJKET
MpeBpaTUTLCA B HOBOE pacTeHue. ['opa3no sddexTtuBHEee apyrou
CIOCO0 pa3MHOXKEHHUsI, KOTJa 4acTh PACTEHUS OTACISIETCS WU pas3-
pacraerca. Kcratu, Tak MOTYT pa3MHOXKATbCS TMPAKTUUYECKUA BCE
pactenusi. OJIHAKO TaK HOBOE PAaCTEHHE MOSIBUTCS PSAJIOM, a CIIOPHI
BETEp MOXET YHECTH 3a MHOTHE KHUJIOMETPbl OT pPaCTECHHS-

KPOOUTEIIAN.




Y MXOB HET KOPHS, €CTh JIUIb Y€ 3HAKOMbBIE HaAM BBIPOCTBI-PU30U/Ibl, KOTOPBIMHU pacTe-
HUE KPEIUTCS K 3eMJIe, KAMHIO WX JiepeBY. M3-3a 3TOro MOX HE MOKET MOJIy4aTh BOJY U a30T U3
nouBbl. [109TOMY MXM MOCEISAIOTCS B CHIPBIX MECTax, Il€ OHU MOT'YT BCEH IOBEPXHOCTHIO BIIHU-
THIBAaTh BOAY U IUTATEJIbHBIE BEIIECTBA, PACTBOPEHHBIE B Hell. Yallle Bcero MXM pacTyT Ha I04-
B€, B KOTOPOW MaJl0 MUTATENbHBIX BEIIECTB — BEIb 3/1€Ch UM HE OyIyT MeIlaTh pacTH Jpyrue
pacTeHus.

JInmaliHUK — 3TO OYEHb MHTEPECHOE pacTeHue. ToyHee, ero U pacTeHUEM Ha3BaTh TPY I-
Ho. Benp numaiiHuk — 3T0 Bogopociu U rpudsl, xxuByuire BMecte. [ pubd ymeer BOUTBHIBATH BOLY
U a30T U3 MOYBBI, a BOJOPOCIIHU, XKUBYIIME HA €0 IOBEPXHOCTH, YMEIOT OCYILECTBIATh (POTOCHUH-
Te3, 00pa3ys U3 BOABI U YIVIEKUCIIOrO Ira3a MoJ ACHCTBUEM COJHEYHOI'O CBETa yIJeBOAbl. Takum
00pa3oM 3TH KMBBIE OPTaHU3MBI OTJIIMYHO JOMOJHSIOT JIpyr Apyra. ['pub m Bomopociab Tak XoO-
pOLIO MPHUCIOCOOMIUCH APYT K JIPYyry, 4yTO 0Opa3oBajyd HOBOE pacTeHHME — JuIIaiHuUK. Takoe
TECHOE B3aUMOJICHCTBHE HA3bIBAETCS CUMOHO30M.

Mxu ¥ JIUIIAHHUKU CYUTAIOTCS OYEHb HECOBEPILIEHHBIMU pacTeHUsMU. OJHAKO MMEHHO
3TO «HECOBEPIIEHCTBO)» MO3BOJISET UM KUTh B TAKUX YCJIOBUSX, I'/I€ JIFOObIE IPyTrUe pacTeHUs He
CMOryT cymecTBoBaTh. OHM JIETKO MEPEHOCAT Jaxe INIyOOKOoe 3aMOpaKMBaHUE U MOCIeayolee
BBICBIXaHHE. biaronaps ToMy, YTO MXH U JINIIAHHUKU HEBEPOATHO HENPUXOTIIUBBI, OHU PACIPO-
cTpaHeHBI 1o Bcel mnaneTe. OHM pacTyT Jake Ha moOepexbsix AHTapKTUIbl! YdeHble Bo3Jara-

IOT Ha JIUIIaHHUK OOJILIINE HaACXKbI, MbITAACh BhIpAlIUBATL 3TO PACTCHUEC B KOCMOCCE.

3aoanus:
1. BuaumarenbHO paccMoTpuTe pUCyHKHU. C IOMOIIBIO MTOJIyY€HHON HH(OPMaLUK JJOTIOJHUTE
MIPETOKCHUS

Cmebens xeoua

Cmebenv naayna
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CNOPOHOCHbLIW neTHWN noGer
- KONocokK

£ crnopaHrmm

ctebenb

Yeluyn4yarbl
JINCTbA '

cTebenb \
BeceHHMﬁ*‘

KOp€Hb noGer

2. C moMomIb0 TPHUBEIEHHOTO ONMUCAHHS IUICCEHH TMOMPOOYHTE T0Ka3aTh, YTO IUIECEHh — TOXKE

TpUOBbIL.

MNnecHeBble rPUGHI
- lMnecexb nosBnAwLIAACA Ha xneée n :
ARYruX NPOAYKTax
TOXKE TpUBhI.
MneceHb NOXoXa Ha CTYAEHUCTYIO
NNEHKY UMK Kycouek gt
6apxara — 3e/1€HOT0, ceporo, 6yporo.
HekoTopble BuAb! ;
| NAeceHu UCNONb3YIOT B Chipogenuy Ana
npHAaHNA Cbipy i
onpefenéyHoro apomara. MHorie Bugbl
nAecHeBbIX MPUGoB
NCcnonb3yoTea B
. MMKPOBUONOTUYECKOI
NPOMBILTEHHOCTH ANS
nony4YeHNs BUTAMIUHOB,
aHTUBMOTUKOB, (DEPMEHTOB,
CTepPONAHBIX FOPMOHOB.

3.CornacHsl Jiu BB € yTBepxkieHHeM: «I prObl He pacTyT B oropoae»? O6G0cHyiTe CBOE MHEHUE.

4. Kakne n3 yka3aHHBIX POJICTBEHHBIX PacTeHHI mpou3pacTaioT B Poccun?

[Tnaynsr. CriomHBIMU 3apOCIISIMU TIPOM3PACTAIOT B XBOMHBIX Jiecax Ha KaBkaze, Cubupu, [JansHem
Bocroke.

XBomu. PacipocTpaHeHbl IPaKTUUECKH 110 BCEMY 3€MHOMY ILIapy, HO IPEANOYUTAIOT YMEPEHHBIN
kiumar CeBepHOro MoJyIapHs.

[TarmopotHuku. BeTpeuatores B tecax Asuu, Poccun, Mekcuku, Hopserun.

7 KJace
Tema 1. Cmpykmypa u ceoiicmea éeuwiecmea
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Texcmul 0132 umenus:

Texer 1

bpoyHoBCcKoe ABHKEHHE — OECIIOPSI0UHOE IBUKEHHE MaJIbIX (pa3MepoM Okojio 1 MKM) 4a-
CTHII, B3BELICHHBIX B >KUIKOCTU WJIM Ta3e, MPOUCXOASIIEe MOJ IEHCTBUEM TOJYKOB CO CTOPOHBI
MOJIEKYJT OKpyskaroliei cpeasl. OTkpbiTo P. bpoynom B 1827 r. Bunumeie TOIBKO MO MUKPOCKO-
IIOM B3BEILICHHBIC YACTHIIbI IBUKYTCSI HE3aBUCUMO JIPYT OT JIPYTa U OMHUCHIBAIOT CIOKHBIE 3UT3aro-
o0Opa3Hble TpaeKTOpUH. BpoyHOBCKOE IBUKEHUE HE 0CIIa0EeBAET CO BPEMEHEM U HE 3aBHCUT OT XH-
MHYECKUX CBOMCTB cpenbl. IHTEHCUBHOCTh JBM)KEHUS YBEJIMYMBAETCS C POCTOM TEMIIEpaTypbl
Cpeabl ¥ ¢ yMEHbIIIEHHEM €€ BSI3KOCTH U pa3MEPOB YACTHII.

B 1908r. XK. Ileppen Hauanm KonudecTBEHHBbIC HAONIOJCHUS 32 JBIKEHHEM OpPOYHOBCKHX
4acTHI] 0J] MUKpockoroM. Kpolieunsle mapuky NoyTH chepruueckoil GopMbl U IPUMEPHO OJUHA-
KOBOro pasmepa lleppeH nosiydan U3 ryMMUT'yTa — COKa HEKOTOPBIX TPOMMUYECKUX JEPEBbEB. DTU
KpOILIEYHbIE HIAPUKK ObUIM B3BEILEHBI B MIIMIEpUHE, coaepxkaiiem 12% Boxabl. Boopyxusmmucs ce-
kyHznomepoM, JK. [lepper oTMedan U MOTOM 3apHCOBBIBaI (KOHEYHO, B CHJIBLHO YBEIMYEHHOM Mac-
mrabe) Ha aucte OyMaru IMoJIO’KEHHE YacTHIl Yepe3 Kak/bple MOIMHHYTbI. CoenHss MOoTydYeHHbIe

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

14.

T I ! ¥ % I 1 R 3aoanusn:
U i =
NS 1. Tlo pHCYHKY OIpEAeNnuTe CPEeAHUE CKOpPO-
AN
h% K= \ % CTH Tpex OpPOYHOBCKHX 4YacTHI[ 3a mepBbie 10
SR | \ NN |
’ N U A NG MuH HaGmogeHust.
’ Szl LANCN
| S 2. Ompenenure, MoYeMy CKOPOCTH 3THX dYa-
e A
! B - 5 Y \ CTHI[ 10 BEJIWYMHE W HAIMPABJICHHUIO pa3iinya-
| N Bt - .
i Ble(] B | IOTCSI MEXIY C000#? YKakuTe HECKOJIBKO OC-
N 4] NI }\
DEE% | | e il HOBHBIX MPUYHMH 3TOTO Pa3HyMsi, BIOpaB W3
I R e )
S l - CIIMCKa BO3MOXKHBIH HOMEp NPABHILHOTO OT-
6
BCTa. PucyHok 14

1 — oHU UMEIOT Pa3NIUYHYIO Maccy; 2 — OHU UMEIOT
pasnnyHyto GopMy; 3 — X CTOJIKHOBEHUS C MOJIEKYJaMH OKpYXKarolled Cpebl UMEIOT CITy4alHbIN
XapakTep.

3. Kaxk mormna Obl BBITTISACT TPACKTOPHsI OPOYHOBCKOHM YacTHITHI TIPU HAOIIOJICHUN €€ T10-
noxxenust He yepe3 30 cexyHn, a uyepe3 kaxasie 10 cekynn? M3o0pa3nure BOZMOXKHYIO TPACKTOPHIO
YacTUIlbl, HAIOXKHUB €€ Ha TPAaeKTOPHIO, MOJYYEHHYIO IIPU M3MEpPEHMsIX noJiokeHus depes 30 ce-

KyHZI. CTpenkoit 0003Ha4eHO HaNpaBJIeHHUE ABMKEHHSI OPOYHOBCKOM YaCTHIIBI.
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Tekcer 2

dnddys3us

Juddysuro yno6Ho Hab0aaTh B IyCThIX reiisiX. Takoi rejib MOXKHO NMPUTOTOBUTD, HAIOJ-

HUB OaHOuKy 4-5%-HBIM pacTBOpPOM >KenaTuHa. JKenaTuH cHavana JOJDKEH HECKOJbKO 4YacoB
HaOyxaTh, a 3aT€M €ro MOJHOCTBHIO PACTBOPSIOT MPHU NEPEMEIINBAHUH, OITYCTHB 0AHOYKY B TOpsi-
yyto BoAy. llocie oxJtakJIeHHs MOaydaeTcs MOYTH MPO3pavHblid refib. ECIM ¢ MOMOIIBIO OCTPOTO
MUHIETa OCTOPOKHO BBECTH B IIEHTP 3TOM Macchl HEOOJBIIONW KPUCTAJUIMK MEpPMaHraHaTta Kajus
(«MapraHIlOBKM»), TO KPUCTAIIIMK OCTAHETCSI BUCETh B TOM MECTE, T'JIe €r0 OCTABUIIH, TaK KaK reib
HE JIaeT €My yIacTh. YK€ 4epe3 HECKOJIBKO MUHYT BOKPYI KPUCTAJUIMKA HAYHET PACTH OKpaIICH-
HBIH B (PMOJICTOBBIN I[BET IIAPUK, CO BPEMEHEM OH CTAaHOBHTCS BCE OOJIbIIE U OOJIbIIE, TOKA CTEHKH
0aHOUKM He UCKa3AT ero Gpopmy. Takoil ke pe3yabTaT MOKHO MOJYYUTh U C TOMOIIBIO KPUCTAIUIH-
Ka MEJIHOTO KyIopoca, TOJIbKO B 3TOM Cllyyae HIapuK HOJIYYUTCS HE (PUOJICTOBBIM, a FOJIyObIM.

Bonpocul ona oocyymcoenusn:

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

- Kak u3menutcs gopma u pasmepbl OKpalIeHHON 00IacTH MPU YBEIHMUEHUU TeMIIepaTyphbl
Telis: YBEIMYUTCS, YMEHBIIUTCS, HE U3MEHUTCS, U3MEHUTCS?

- Kak m3mennrcst opma okpameHHONH 007aCcTH, €CIM H3HAYAIILHO CO3/aTh U TOIEPKUBATh
pasznuuyue TeMIEepaTyp BEPXHEHW 4acTH eMKOCTH (Oosee HarpeTas) U HIDKHEW 4acT (0oyiee X0J01-
Has)?

3aoanusa:

1. M3o6pa3ute Ha pUCYHKE MpenoaraeMyto GopmMy OKpameHHONH 00JacTH Telsl.

Tekcr 3

Tel yxe 3Haemsp, YTO KakIoe (QHUIUYECKOE TENO WM SBICHHE XapaKTepH3yeTcs
onpeAeNeHHbIMA (PU3UUECKUMH BeMHMUYMHAMU. HamoMHUM HeKoTopble W3 (DPU3MYECKUX BETHYWH:
Macca, CKOpOCTh, 00beM, BpeMsi, TeMIeparypa, JUinHa. [1pu n3ydeHuu Ten U SBICHUH HEOOXOAMMO
MPOU3BOAUTH M3MEpeHHs] (pu3mueckux BeanuuH. Kaxayro ¢u3nyecKkyio BEIMYMHY H3MEPSIOT B
OTIpeJICJIEHHBIX €AMHUIIAX, KOTOPhIe HAa3bIBAIOTCS €AMHUIAMH JAHHOW BEJIMYMHBI. 3HaUCHHE OJTHUX

(GU3NUEeCKUX BETUYMH HM3MEPSIOT C MOMOIIbI0 MPUOOPOB. [OBOPAT, YTO HPOM3BOMAT MpPSIMbIC
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u3MepeHus PU3NYECKUX BETMUMH. 3HAYEHUE APYTUX BETUYMH MOTYYarOT MyTeM BBIYUCICHHUH. 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
O6paszer Ne2 54 0,002
Oo6pa3err Ne3 11,3 0,001
Oo6pazer Ned 14,6 0,002

3aoanusn

1. Onpenenure, U3 KAaKOTO BEIIECTBA CIENIaH KaXIbIi oOpasen. OnuimmTe, Kak BBl Oyaere
3TO AeNaTh U YTO BaM JUIsl 3TOTO MOHAA00UTCS.

2. YKaxuTe, Kakue JaHHbIE BBl IIOJIYYUTE B PE3YJIbTATE MPSMBIX U3MEPEHHM, a KAKUE — B pe-
3yJIbTaTe€ KOCBEHHBIX.

3. IlpencraBbTe MOMYYEHHBIE BAMH PE3YJIbTATHI B BUJIE CTOI0OYATON nuarpammel. [lomgymaii-
T€, 4TO OyJIeT 03Ha4yaTh BBICOTA Ka)xJ0ro crosduka Ha nuarpamme? Kakue moamucu OynyT mon
KaX/IbIM CTOJIOUKOM?

4. TlonpoOyiiTe NpengokuTh crnocod (WIM crnocodbl), Kak U3MEPUTh C MOMOIIBIO J1abopa-
TOPHBIX PBIYAKHBIX BECOB Maccy Tejla, KOTOPOEe 0Ka3ajJoCh HEMHOIO TSKEJIEe CyMMapHON Macchl
BCEro MMerolIerocsi Habopa rupb. bynem cunrtate, 4To CyMMapHasi Macca rupb cocTaBisieT 1,5 Kr, a
Macca Teja BpsJl I IPEBBIIIAET 2 K.

Tema 2: Mexanuueckoe osuycenue. I'uopoycunumens

Texcm 0na umenusA:

[lepBBIii maTEHT, CBSI3aHHBIA C THIPABIMYECKUM ycUJIEHHEM, OblUl mosiyueH dpenepuxom
Jlanuectepom B BenukoOpuranuu B 1902 roay. Ero mzobperenue nmpeacTaBisuio cOOON «yCHIIH-
TENbHBIA MEXaHW3M, IPUBOAMMBIN IOCPEACTBOM T'MApaBIMUYECKON sHeprun». B 1926 rony mnxe-
Hep [Iupc Oppoy nponemMoHcTpupoBall B KoMnaHuu J[)keHepan MOTOPC THAPOYCUIIUTEND PYJIA.

OpHa 13 BO3MOXKHBIX KOHCTPYKIUH aBTOMOOUIIBHOTO THAPOYCHIIUTENS PYJIsi, Ha3bIBAEMOTO

30JI0THUKOBBIM, H300paXkeHa Ha pUCyHKe 15.
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& - Pykoatka (1)

) ' Ot Cnue  Kanamer ruppopacnpenennrens (3)
j Kopmyc (6) Hacoca B Oat
: \ IDCTICTTTC i | i
fonoTHik ( 2)
Paboumii nopieHs
Beixonuoe zeeno (5)
—Lv-bv-
N

A 1§ N

IIpagas nmonocts ruaponeurareni (4)

PucyHok 15

B aT0li cxeme mepemenieHue yrpaBisitonied pykosTkd (1) BmpaBo depe3 MEXaHHUYECKYIO
CBSI3b BBI3BIBACT CMEIICHUE 30J0THHUKA (2) Takxke BIpaBo. [Ipy 3TOM OTKPBIBAIOTCS KaHAJBI 30JI0T-
HUKOBOT'O THIpopacnpenenutens (3), B pe3yibTaTe 4ero ruIpaBindeckas >KUAKOCTh OT Hacoca IMo-
JaéTcsi B IPaByIO MOJIOCTh rujipoaBurarens (4). B aToit moaocTu ruipolniInHIpa BHEIIHUM HACO-
cOM co311a€Tcs M30BITOYHOE JaBIICHHE, U, KaK CIIEICTBUE, BBIXOIHOE 3BEHO (5) JABYIKETCS BIIPABO,
TO €CTh B TOM K€ HalpaBJeHUH, 9TO U pykosaTka (1). [TockonbKy BBIXOJHOE 3BEHO (5) ®KECTKO CBSI-
3aHO C KOPITYyCOM pacnpeneiauTes (6), To IepeMeneHne BEIXOHOTO 3B€HA BBI3BIBAET TAKOE XK€ IO
BEJIMYMHE TEepPEeMEIICHNE KOpITyca pacrpenenuTens. B pe3ynbraTe cMemieHns KOopIryca pacrpeje-
JUTeNs, KaHaibl (3) B TUApopacnpenenuTese nepeKphIBalOTCs MOICKaMH 30JI0THUKA U TI0Jja4a KU I-
KOCTH OT Hacoca B MOJOCTh TUAPOIMIMH]Ipa pekpaiiaerca. Takum oOpa3om, U yrpasisionias py-
KOSITKA, ¥ BBIXOJIHOE 3BE€HO YCTPOMCTBA JBUXKYTCS CUHXPOHHO. OJHAKO 3a CUET TOTO, YTO yCHITHE
Ha BBIXOJIHOM 3BEHE CO37aETCs 3a CUET JaBIICHHS, Pa3BHBAEMOTO0 HACOCOM, TO 3TO YCHJIME MHOTO-
KpaTHO OOIbIIIE, YeM yCHUIINe, MPUKIaIbIBaeMoe K pyKosTke onepatopoM. Kosdduument ycunenus
CIEISANINX TUAPOMPUBOIOB MPAKTUYECKH HEOTPAHHYEH, U MOIIHOCTh BXOJHOTO CHTHAamIa MOXKET

OBITH YMCHBIICHA 1O HUYTOXKHO MaJION BEJIMYMHEI.

3aoanus:

1.0npenenute, Kyaa OyaeT OBUTAThCS BBIXOJHOE 3BEHO MPU MEPEMEIEHUN PYKOSTKH Blie-
BO?

2. llopymaiite, ecnu naBi€HUE THAPABIMYECKON KUIKOCTH, CO3/1aBAEMOE BHEIIHUM HACO-
COM, YBEJIMYUTh, TO KaK U3BMEHUTCS CHJIa, IEUCTBYIOIIAst Ha pabounii MOpIIeHb?

3: Byner nu ocraBaThCsl IOCTOSTHHOW CHWIIa, AEMCTBYIOIIAas Ha paboumii MOpIIEHs BO BpeMs

MNEPCMCIICHUS PYKOATKHU ITPU OTKPBITHIX KaHAJIaX I' I/I,Z[pOpaCHpCILCJ'II/ITCJ'Iﬂ?

Tema 3: 3emnsn, muposoii okeau
Texcm Ona umenua:
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DXO0JO0T MpeacTaBisieT co0o0i MpuOOp, KOTOPBIH HCIONB3YET YIbTPa3BYKOBBIC BOJHBI IS
WCCJICIOBAHMSI CTPYKTYPBI U penbeda JHA, OOHAPYKEHHS TOJIBOAHBIX OOBEKTOB M PHIOBI. JXOJOT
COCTOMT M3 JIBYX YacTel — JlaT4HKa, CO/AEPIKAIero YCTPONUCTBA Mepead U MpueMa yiabTpa3ByKo-
BBIX BOJIH, U AuCIUIes. [laTunk ycTaHaBIMBAETCS HA JHUIIE CyJHA HU)KE BaTepPIUHHUU (YPOBEHB IO-
rpy’keHus cyHa). JlaTyik mochlIaeT CUTHAIBI B CTOPOHY JHA U IPUHUMAET CUTHAJIBI, OTPAKCHHBIE
OT JIOOBIX MPENATCTBHMA. JlaHHBIE OT AaTunKa 00padaThIBAIOTCS M BBIBOJSATCS HA SKpaH AMCIUICS B
BUJIC JIBUKYIIETOCS TpaduuecKoro n300paKeHns JHa M BCeX OOBEKTOB Ha MyTH CUTHAIA. JTO M03-

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

3aoanus:

1.Ans moctpoeHHus M300pakeHHs THA ¥ OOBEKTOB Ha
NyTH CUTHAIa HEOOXOIUMO BBIYHCIUTH PACCTOSHUE OT JaT4H-
Ka-u3JIydaTelis YIbTPa3BYKOBBIX BOJIH JI0 MPENATCTBUS. YIib-
TPa3BYKOBBIE BOJIHBI PACIIPOCTPAHSIOTCA B BOJE CO CKOPOCTBHIO
okoj0 1500 M/c. YKaxkuTe, 9TO JTOJDKEH U3MEPUTH 3XOJIOT IS
MOCTPOEHHUS N300paKeHUs?

2. AwmepukaHckuii yuenelid P.Copmact B 2004r.

YTBEpXKJaJl, YTO OOHAPYKUJI JlereHiapuyro Atnantuny B Cpe-

IU3eMHOM Mope, 6iau3 Kunpa. OH npoBen uccienoBaHye MOBEPXHOCTH 3eMJIM Ha Tiayoune 1.5 Thic.
M C TIOMOIIIBIO 9X0JI0Ta U 00HApYX Ui O6osee 70 coBMaieHNit ¢ ONMUCaHUSIMU AKpPOTIOJNIST ATIIaHTUIBI:
MHOT'OKHMJIOMETPOBasi CT€Ha, XOJIM, OKPY)KEHHBII BajoM, ITyOOKHE PBbI, a Takxke Oepera BbICOXIIEH
pexu. HapucyliTe ynpoueHHyIo cXeMy ero uccie10BaHui.

3. B Mopcko#i Bojie CKOpOCTh YJIBTPa3BYKOBBIX BOJIH YBEIMYHMBAETCS C POCTOM IaBJICHUS.
OrnpenernsieMoe 3X0JI0TOM PACCTOsTHUE A0 JHA OYJET OTINYAThCSA OT HCTHHHOTO?

BriOepure npaBUIIbHBIN OTBET:

1) ono Oyzet Oosbiiie, 2) oHO OyAeT MEHbIIE, 3) OHU OyIyT paBHBI.

Tema 4: Mapuanckasa énaduna

Texcm Onsa umenusn
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Mapuanckast BajuHa — riryoodaiiiiiee MecTo 3eMHOM MOBEpXHOCTH. PacmonoxxeHo oHO Ha
3anaaHoi okpanHe Tuxoro okeana B 200 kuimomeTpax BocTouHee MapuaHcKoro apxuresnara. Yde-
HbIe-OKeaHorpadbl J0JaTroe BpeMsl IbITAINCh Y3HATh €€ UCTUHHYIO T1yOouHy. VccnenoBanus pasHbIx
JIeT aBajii pa3Hble 3HAUeHUA. [[eno B TOM, 4TO Ha TaKoi KOJoccalbHOU MIyOHHE MIOTHOCTH BOJbI
YBEJIMUUBAETCS 110 MEpe MPUOIMKEHHUSI KO JHY, IO-

TOMY U CBOMCTBA 3BYKa OT 9XOJIOTa B HEW TOXKE Me-

HstoTcs. [lpuMeHnB BMecTe ¢ 3X0J0TaMH OapOMETpHI v, W/ ook Y
U TEPMOMETPBI Ha Pa3HbIX YpoBH:X, B 2011 roay 6bu10 2600 ?3;0 i
yCTaHOBJIEHO 3HaYeHue riryounsl 10994 + 40 meTpos. 2500 1— —
JlaBjieHHE Ha JHE TOJABOIHON PACCETMHBI COCTABIISAET 2400 5544
1072 armocdepsl, unu 108,6 MIla. 2300 [ —

3a Bpewms, Ipouliesuiee ¢ MOMEHTa OTKPBITUS 2100 7058
riyOouaiiliero KaHbOHA, YJauyHO JOCTUYb €ro JHa 2000 p= ~
yAaBaJIOCh TOJBKO 4YeThipe paza. B 1960 roxy riay6o- 1900 — s
KOBOJHBIN Oatnckad «Tpuect» BrepBbie B MHpE CITy- 700 [ — #}5
CTWICA Ha caMoe THO MapuaHCKOW BIaJUHBI C IBYMS 7600 7 1
naccaxkupamu Ha Oopry: sediteHantom BMC CILIA 1500 ’/’/ !
Honom Yomnmem u mBeinapckum okeanorpadom XKa- 74&{9 20 40 60 80 100 120 £

koM [Tukapom. B 90-e rozsr sxenobd ucciaenoBai sSmoH-
ckuit 6ecrimnoTHbIN 3001 «Kaikoy», mpuHectnii co qHa MpoOb! Ujla, B KOTOPIX ObLIIM OOHAPYKEHbI
OaKkTepuH, YepBH, KPEBETKH, a TaKXKe KapTUHKU J0Toje HeBeromoro mupa. B 2009 roay mokopun
0e31Hy aMepuKaHCKUi poboT Nereus, MOJHSBIINNA CO THA MPOOBI MIa, MUHEPAJbI, 00pa3iibl TIy0o-
KOBOJHOM (payHbI U PoTO oOuTaTeneit HeBenomMbix Tiyoun. B 2012 roagy B 0e31HY B OAMHOYKY CO-
Bepiunia norpyxenue Jlxelimc Kamepon — aBrop «Turtanukay, «Tepmunaropa» u «Asarapa». OH
IMPOBECJI HAa OHC 6 4qacoB, c061/1pa51 I'Ip06LI T'pyHTa, MUHE- 3aeucumocms ckopocmu ynempaseyka (vacmoma 12 MIy)
8 sode om daesieHUa u memnepamypol

panoB, dayHbl, a Takxke aenas pororpadun u 3D BuIEO-
cheMKy. Ha ocHOBe 3TOTO Matepuana Obut co3nian priibM «BbI30B 0e31HEY.

3aoanus:

1./lns1 BBIYMCIIEHUS] TUAPOCTATHUUYECKOTO JaBJIEHUS BOJbl Ha AHE MapHaHCKOW BIAIUHBI
p=pgh Heo6X0IUMO 3HATh TUIOTHOCTh MOPCKO# BOJBI (IIPU HOPMATBHBIX yCIOBHIX p=1028 KF/M3),
rnyouny BrnaauHbel h=10994 M u yckopenue cBoOoHOTO majaeHus §=9,8 M/c?. BBIUHCICHAS JAIOT
pesyiabTar okono p=110 MIla. O0bsicHuTE, TOUEMy peajbHOE JaBjieHue OyAeT MpeBBIIIATh MOY-
YEHHBIN pe3yNbTaT BEIUMCICHUN?

2. B Mopckoii Bofie CKOPOCTh yIBTPAa3BYKOBBIX BOJIH 3aBUCUT OT TEMIEPATYPhl, COIEHOCTU U

rryounsl. [Ipy HOpMaTbHOM J1aBIICHUH M TEMITepaType OHa COCTaBIIsAECT B cpemHeM okoyio 1500 m/c
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U YBEIMYUBACTCA C POCTOM JaBiIeHHs. EciiM BO3MOXKHBI U3MEPEHUsT BPEMEHU MPOXOKIACHUS YIlb-
TPa3BYKOBOT'O CHUTHAJIA AXOJIOTA a IO JHA BIAJWHBI H 0OpATHO MOCIE OTPAKECHUS, KaK BBIYHCIUTH
ee rnyouny? [IpemioxuTe CBOI alropuT™ pacdera.

3. B MapuanckoMm xenobe Ha riIyOMHE OKOJIO JABYX KHUJIOMETPOB KIIyOSITCS «4YepHbIE KY-
PUWIBIIUKN» — UCTOUYHHUKU I‘GOTCpM&HBHOﬁ BOABI C CCPOBOAOPOJAOM U APYTIrMMHU BCIICCTBAMU, KOTO-
pble MPH KOHTAKTE C XOJOAHOM BOAOH MpeBpaIlaloTcs B YepHbIE Cynbhuabl. [BrkeHne cyabQui-
HOWM BOJBI HAIIOMWUHAET KIIYOBI YEPHOTO JbIMa. Temmeparypa BOJBI B MECTE BBIOpPOCA JOCTHTaeT

450° C.

Ha ceBepe xaHbOHa pacrmoyioKeHbl «Oeble KYPUIbLUIUKN» — Teid3ephl, W3BEPraroIfe >Ku/l-
KU yraekucislid ra3 npu Temmepatype 70-80° C. I'opsiune MCTOYHUKU «IIOJOTPEBAIOTY JEASTHBIC
BOJIbI, MOJIEP>KUBast )KU3Hb B O€3[1HE — TemmepaTypa Ha JHe MapuaHCKON BIaJWHbBI HAXOJIUTCS B
npeaenax 1-3° C. [louemy okeaH B 30HE BBIOpOCA T€OTEPMATBHBIX BOJ TEMIIEPATYPOM 400-450°C

HE 3aKUIIaeT?
Tema: 3emnuie npoyeccol

Texcmut 013 umenus:

Teker 1

«ITocne obema morona OB JKapKasi; Mbl IEPENLIA B CaJl U UM Yail TIOJl TEHBIO HECKOJIb-
Kux si070Hb. Mexay npounM cop Mcaak ckazam MHE, UTO TOYHO B TaKOM k€ OOCTAaHOBKE OH HaXo-
JUJICS, KOTJIa BIIEPBBIE €My IMPUIILIA B TOJIOBY MBICIB O TAroTeHnu. OHa ObUTa BbI3BaHA MaJIeHUEM
si0J10Ka, KOT/1a OH CHJEJ, TOTPY3UBIIMCh B yMbl. [louemy s16510k0 Bceraa mamaeT OTBECHO, TOTY-
MaJj OH TIpo cels, moYeMy He B CTOPOHY, a BCET/a K MEeHTpy 3emid. J[oibKHa CyIecTBOBATh MPUTSI-
raTesibHas CHUjia B MaTepuu, COCPEIOTOUEHHAs B LieHTpe 3emun. Eciau matepust Tak TSHET APYTYIO
MaTepHUI0, TO JIOJDKHA CYIIECTBOBATh MPOMOPIHUOHAILHOCTH ¢ KonudecTBy. [loaromy si6moko mpu-
TATMBAET 3eMJII0 Tak ke, Kak 3emust s16;10ko. JlomkHa, cleaoBareinbHO, CYIIeCTBOBATh CUjla, Mo-
J0OHas TOM, KOTOPYIO MBI Ha3bIBaeM TsDKECTBIO, IPOCTUPAOIIACS 10 Beel BeeneHHoy.

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

- Kakoe coObITHE, eciii BepuTh pacckasy, Be3BaIO y . HpI0TOHA MBICITB O TATOTEHUN?

- ['me B aTOM pacckaze TOBOPUTCS IO CMBICITY ITOYTH TO KE CAMOE, YTO HAMKMCAHO U B yYEOHHUKE:
«I pasumayuonroe npumsdicenue 1106020 meia NposAGNIAEMcs mem 3amemuee, yem 6o1vuLe e2o
maccan?

- OCHOBBIBasICh Ha TOM, YTO OIMCAHO B 3THX BOCIIOMUHAHMSX, cJieNain Obl Bbl Ha Mecte HproTOHA
BBIBOJI O BCEMUPHOM XapaKTepe TSATOTEHUsI UIIU TOJIBKO O CYIIECTBOBAHUU TATOTEHUS MEKIY 3€M-
neit u apyrumu tenamu? OTBET 000CHYHTE.

3aoanue: Haiinute B IHTEpHETE MM OYMa)KHBIX HCTOYHUKAX HH(GOPMAIHIO 00
. HerotoHe. UeM 3HaMEHUT ATOT BEJIMKUM YYEHBIM, KPOME TOTO, YTO 110 JIET€H/IE OH OTKPBLI 3aKOH
BCEMHUPHOT'O TATOTCHHUS, KOTJIa EMY Ha T'0JIOBY yIaJio si0JI0K0?

Texker 2

OOpaTuTe BHUMaHue, KAKOE HUHTEPECHOE SIBJICHHE MOXXHO HaOJIOJaTh, UCIONB3YS CamMo-
JIeIIbHOE IPOCTOE YCTPOMCTBO.

Heo6xoanMo B3ATH SIIIUK, B OAHON U3 CTEHOK KOTOPOTO CAeNaTh oTBepcTue auamerpom 10
CaHTUMETPOB. [IpOTUBONONIOXKHYIO CTEHKY HaJl0 CHATh U 3aTSHYTh YNPYrou mieHkou. Ecinu Tenepb
HaIlOJIHUTh SILIUK JBIMOM, CKaXX€M, U3 «CYXOrO JIbJ1a», U WIEIKHYTh IO IUIEHKE, TO U3 OTBEPCTHUS
BBIPBETCS BpAIAIOIIEecss TYMaHHOE KOJIBIIO.

OO0pa3yroTcsl TakMe KoJiblla OT 3aBUXPEHHMM BO3AyXa y KpaeB oTBepcTHs. BosHukiias «3a-
KpPYTKa» criocoOHa 3aMETHOE BpeMsi COXpaHATh (popMy Koibla. HamoBUMBIINCE, MOKHO JOOUTHCS
TOT0, YTO KOJIbLIa OyAYyT JOTOHSATH, YAAPSTh WK MPOXOAUTH JIPYT Yepe3 Apyra.

B npupone 3aBuxpeHusi, npaBaa, y’Ke He KOJbLEBBIE, TOPOXKIAOTCA, K IPUMEPY, BOCXO-
JSIIMMH TOTOKaMH HarpeToro Bo3jayxa. JTo SBJIEHHE YacTO BCTpedaeTcs B MyCcThIHAX. [logHMasICh
BBBICh, BO3/IyX 3aKpyUMBA€TCs, BTATUBAsI B ceOs MECOK U MbLIb, KOTOPHIE BHIIAIOT pa3Mephl ITUX
BpaIalOIIUXCs BO3AYIIHBIX CTOJIOOB. VX Ha3bIBalOT cMep4H. brIBaeT, 4To OHM JOCTHUTAIOT J1ECHT-
KOB METPOB B LIMPUHY U COTEH B JUIMHY. Takue cMepuu, Ha3biBaeMble B CeBepHO AMEPHUKE «TOP-
HAa/10», CIOCOOHBI BbI3BaTh HEMaJIble pa3pylieHus. VX cuiibl XBaTaeT, YT0Obl IEPEHOCUTD JIOMa.

Ho ectb u puckoBble M0OUTENN cMepuel — miuaHepucTbl. M ynaercs Tak MCHOIb30BaTh
BUXPEBOE BpALIEHHUE BO3/1yXa, YTO OHO MOJHUMAET IUIaHEPHI HA OOJIBIIYIO BBICOTY.

Brl MokeTe u camMu yCTpPOUTH HEOONBIION MBUIBHBIA CMEpY, €CJIM TMOKPYTHTE JONIECUYKON
BOJIM3M HArpeToro yyacTKa 3eMJIM WM acpabTa.

3aoanusa:
1. Boigenurte cocTaBHbIE YacTH B MPEJICTABIIEHHOM TEKCTE, YCTAHOBUTE MEX/1y HUMU B3au-

MocBsa3Uu. O3ariaBeTe TEKCT.
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2. Crienaiite puCyHOK CaMOJICIIbHON YCTaHOBKH, C MTOMOIIBIO0 KOTOPO MOYKHO TIOTYYHTh
BpallaroIuecs: TYMaHHble Kosbla. M300pa3uTe KoibLa:

— KOTOpBIE TOTOHSIOT APYT JIpyTa,

- KOTOPBIE MPOXOJAT APYT Yepe3 Apyra.

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

4. OnuImMTe OIBIT C BECAMH, IIAPOM U CTAKAHOM BOJIbI, KOTOPBIE H300PaKCHBI Ha PUCYHKE.
[Tponomxkure cneayromme Gppass:

- JUTSL OTIBITA UCTIOJIB30BaHO CIIEyIolIee 000pyI0BaHHE:

- B nepBoii yacTu onsITa Aeiany Cleayrolee:

- [Ipu 3Tom HabIIOAATH, UTO

- Bo BTOpO#1 YacTy OnbITa MOCTYIHIIN TaK:

- HpI/I 9TOM YBUJCIIH, YTO

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

Tema 6: Yenosex u 300posve

Texcmbol 0nsa umenus

Texcer 1

CuuTaercs, 4TO CHCTEMAaTHYECKUE, HO YMEPCHHbBIC (DPU3MUYCCKUE YIPAKHCHHSI ITOJIC3HBI JIIS
HAIIIETO 3/I0POBBs. Bo Bpemsi TPEHHUPOBKHU MBIIIIBI PACXOIYIOT OONBINOE KOIUYECTBO DHEPTUH U
TpeOyIOT OOJIBIIOTO KOJUYECTBA MUTATENBHBIX BEIIECTB M KUCIOPOJA, KOTOPHIE JTOCTABISIOTCS
KpoBbIO. UTOOBI 00€CTeunTh MBIMIIHI BCEM HEOOXOAMMBIM, YBETUIMBACTCA X KPOBOCHAOKEHUE.
Bo BpeMst TpeHUPOBKH KUPBI HE OTKJIAJBIBACTCS B MBIIIIAX, 4, HA000POT, PaCIISIUISIFOTCS JUTSI T10-
JTy4eHUS DHEPTHH.

3aoanue: Bripazute CBOE OTHOIIIEHHUE K CIEAYIONUM yTBepKIeHusIM: «Jla niau Her»

a. Cucrematnueckue pu3nUecKre YIpakKHEHHUS CKOpEe IMOJIE3HbI, YeM BPEIHEI.

0. duznyeckre ynpaxHEeHUs MOJIE3HBI I MPOGUIAKTUKH 3a00JIEBaHUI cepAla U COCY/IH-

CTOH CUCTEMBI.
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B. dusnueckue ynpaxHEHUs MPUBOIAT K IPABUIBHOMY ITUTAHUIO.

r. Ou3uvecKre ynpaXHEHUs! TOMOTA0T U30eXkKaTh JIMIITHETO Beca.

Teker 2
Kapuec 3y00B

bakrepuu, xuBylme y Hac BO pTy, SBJISIOTCA NPUYMHONM Kapueca 3y0oB. Kapuec cran
npobnemoii ¢ Hayama 18 Beka, Korga caxap cTal JOCTYNHBIM Oiaronapsi yBEJIMYEHHIO €ro
MIPOM3BOCTBA U3 CaXapHOTO TPOCTHHUKA.

B HacTosiee Bpemst Mbl MHOTO€ 3HaeM o kapuece. Hanpumep:

bakrepun, KOTOpBIE SBIAIOTCA IPUYUHON Kapueca, IUTAKTCS CaXxapoM.

Caxap mpeBpalaercs B KHCIOTY.

Kucnora noBpexaaer moBepxXHOCTh 3yOO0B.

UYucrtka 3y00B moMoraeT npeoTBpaTUTh Kapuec.

Bonpocul ona oocysycoenusn:

- KakoBa ponp 6axTepuii mpu kapuece 3y0oB?

3aoanusn:

1. Ha rpaduke mokazaHo norpeOieHue caxapa v YiCIIo CIydaeB Kapueca B pa3HbIX CTpaHax.
Kaxnas crpana Ha rpaduke npencraBieHa Toukoil. Kakoe u3 cienyromux BbICKa3bIBaHUM IMOJ-
TBEPKJIaeTCs TaHHBIMH, TPUBEJICHHBIMH Ha Tpaduke?

a. B HeKoTOpbIX CTpaHax JIFOJU YUCTAT 3yObl Yallle, YeM B APYrHX CTpaHax.
6. Yewm Oouibiiie 101U AT caxapa, TeM 0osiee BEPOATHO, YTO Y HUX OYyJeT Kapuec.
B. B mocnenHue rogsl BoO MHOIMX CTpaHax yBEIMUMIACch YAaCTOTa 3a00JI€BaHUI KapHeCOM.

r. B mocaennue roasl BO MHOTHX CTpaHax HOTpe6J'IeHI/Ie caxapa yBCINYNIIOCH.
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2.0TMeThTE TOJIBKO OJIHY KJIETKY B KaX/10i1 cTpoke: Hackoiabpko BaM HHTEPECHO y3HATh Clie-

nytomiee? I’ e u Kak BB MOXKETEe 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 coepKalast
caxapa, MOJKET CTaTh IPUYHHON KapHe-
ca 3y0oB

8 kinace
Tema 1: Xumuueckue npoueccol
3aoanusa:
1. Onumure ABa npoiecca, KOTOpbIE MOIUIM Obl Bbl HaOIIOAATh BO BPEMsI XUMHUYECKON pe-
aKLUU:
VY4eHUK BbICHINA] HEMHOIO OPOLIKA B MPOOUPKY. 3aTeM OH JOOAaBHJI B IOPOILIOK >KUKOCTH

U B30oTaN pobupkKy. [Ipon3onuia xumMudeckas peaxkiusi.

Texcm Oonsa umenusn:

DJIeKTPOJIN3 ATIOMUHUS

ITo congepxaHuto B 3¢eMHON KOpe aJllOMUHUN 3aHUMAaeT EPBOE MECTO CPEAN METALUIOB. 3eM-
Hast kopa Ha 8, 8% COCTOMT M3 aTOMHHHS (I CpaBHEHHS, COJCpKaHue kene3a B Heit — 4, 2%).
OpHaKo 3TOT XMMMUYECKH aKTHBHBIM METaJlll HE MOKET CYILECTBOBAaTh B CBOOOJHOM COCTOSIHUU U
BCTPEUYAETCS TOJIBKO B BHUJE PA3JIMYHBIX coequHEHHI. OCHOBHAsA MX Macca MPUXOAUTCA HAa OKCUL
amomuuus (Al,03). OT0 coennHeHne B 0OMX0/1€ OHO HA3BIBACTCS TIIMHO3EMOM, WJIM TPOCTO TIIH-
HOM.

B xonue 19 Beka Obla pazpaboTaHa TEXHOJIOTHS MPOMBIIUIEHHOTO 3JIEKTPOIUTUYECKOTO
IIPOU3BOJICTBA AIIOMHUHMS U3 TNIMHO3€MA, IIOMEIIEHHOIO B PAcIUIaBJIECHHBIM KPUOINT (PEIKUA MU-
HEepaJl C CYIIECTBEHHO MEHBIIIECH TeMIEpaTypoy TIaBJICHUS, YeM Y TJIMHO3EMa).

DAEeKTPOIN3 TIANHO3EMA TPOU3BOJAT B )KUJIKOM KPHOJIUTE B 3JIEKTPOIU3EPE:
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Puc. Cxema SJICKTPOJIM3Epa I IMOTYUYECHUS aJIFOMUHUA.

DNEeKTpoNIn3ep UMEET KaToJHOE W aHoAHOe ycTpoiictBa. Katonnoe ycrtpoiictBo - 1 mpen-
CTaBJsieT COOOM BaHHY B CTAJIbHOM KOPITyCE€, 3aKPBITHIM M3HYTPU YTrOidbHBIMH Osiokamu. K yroinb-
HOMY JIHY BaHHBI MOJIKJIFOUEHBI MEIHBIE IIMHBI IJIs1 OTBOJA SJIEKTPHUUECKOro Toka. B mpouecce pa-
OOTHI AJIEKTPOJIM3Epa HA IHE BaHHBI, CIy>KaIlel KaToaoM, coOupaercs KUAKUN aTtoMUHUN. AHOA-
HOE YCTPOMCTBO - 2 COCTOUT U3 BEPTUKAIHHO YCTAHOBJICHHOTO aHO/a, HIDKHSIS YacTh KOTOPOIo Mo-
rpYXeHa B JIEKTPOJIUT. DIIEKTPOIUT COCTABIISIOT U3 KPUOJIUTOTIMHO3EMHOI'O paciiaBa, B KOTOPOM
conepxurcs 8...10 % ramHozema. K aHony nmoaBeeH MOCTOSIHHBIN 3JIEKTPUUECKUI TOK, KOTOPBIN
UCIIONIB3YETCSI B TPOIIECCE DJICKTPOIM3a, a TaKXKe MOJJICPKUBACT TEMIEPaTypy 3IIEKTPOJIUTA
950...970 °C 3a cuer JKOYJIeBA TEIIa, BBIACISIONIETOCS B CII0€ DJIEKTPOIUTa MEXIY aHOJIOM U Ka-
tozioM. [TobeMHBINH MeXaHu3M - 3 TiepeMeliaeT aHo/ [0 Mepe ero cropaHus BHU3y. Yepes mThipu
K aHOJly MTOABOIUTCS dnekTpudeckuii Tok oT 45000 1o 155000 A. PaGouee HampsikeHHE HOPMAIBHO
pabotaromieii Bauusl 4, 0-4,5 B. [Ipu snexTponuse moja BIUSHUEM HaJIaKEHHOTO JIEKTPHYECKOTO
TONIs K KaTo/y TepeMemaoTcs KaTHoHbl Na', APt Ca?*, I\/Igz+, HO pa3psHKArOTCA Ha KaToje, Kak
Han0oJiee MOIOKUTETbHBIC, TOJIHKO KaTUOHBI allfOMUHUsA. OOPa3yIOIIUIICS B MPOIIECCE DIIEKTPOITH3a
ATIOMUHHUI cOOMpaeTcs Ha THE BaHHBI DJIEKTPOIU3Epa MOl CII0EM IJIEKTPOJIUTA, OTKY/A €ro Mepuo-
JUYECKH BBIOMPAIOT C TOMOIIbIO BAKYYMHOTO KOBIIIA. JIJ1st mosyueHus | KT almfOMUHUS pacXoyeTcs
okos10 16500-18500 kBt-4ac 31eKTpoIHEpTHH.

Bonpocul ons obcysymcoenusn:
- TloueMy KpymHBIE TPEANPHUATHS TIO MPOU3BOJICTBY ATIOMHUHHS 4Yallle CTPOST Ha Oepery

60bIIUX pek?
- [Touemy pacruiaBiIeHHbIN aTIOMUHUAN cOOMpaeTcs Ha JHE BaHHBI O] CJIOEM DJIEKTpOoJInTa?
- K yronsHOMY /1HY BaHHBI OJKJIFOYEHBI MEIHBIE IINHBI JUIS ITOABO/IA SJIEKTPUUECKOIO TO-
ka. Bo3morkHa i1 3ameHa marepuana muH? C KaKuM yTBEPXKJACHHUEM BBl COTJIACHBI: 1) Melb UMeeT
BBICOKYIO TeMIIEpaTypy IJIaBJIeHHs; 2) Melb UMEET XOPOUIYIO TEIIONPOBOAHOCTD; 3) MEIHBIN MPO-

BOJIHHUK O0JIaJJaeT XOPOIIEH 3JIEKTPOIPOBOTHOCTHIO?

Tema 2: Inekmpuueckue A671€HUA.
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Texcmul 013 umenus:

Teker 1

Dkernepry Aalid oOpasel] HeM3BECTHOro TBepAOro BemiecTBa. OH XOueT 3HaTh SIBISETCS JIU
BEIIECTBO MeETayuIoM. MeTaibl B TBEpAOM COCTOSHUM HMMEIOT KPHUCTaJUIMYECKoe cTpoeHue. B
y37aX KPUCTANIMYECKOM PpEIIeTKHM MeTaula pacHOJIOKEHbl TOJIOKUTEIbHBIE HMOHBI, a B
MPOCTPAHCTBE MEXKIY HHMH JBUXKYTCS CBOOOIHBIC 3JCKTpOoHBI. 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
MIPOBOZAMH, COCTABJISIOT MPOCTEUIITYIO AIEKTPUUECKYIO 11eTb. YTOOKI B 11e1u ObLT TOK, OHA JIOJDKHA
OBITH 3aMKHYTOM.

3aoanusn:

1. 3anummre OAHO CBOWCTBO, KOTOPOE MOXET YBUAECTh W MPOBEPUTH DKCIEPT, U KAKUM
00pa3oM 3TO CBOMCTBO MOMOKET OINPEACIIUTD, SBISETCS JIU BEIIECTBO MeTaioM. Bocmomnb3yiiTech
uHpopMaIeit 3 HUKENPEICTaBICHHOTO TEKCTA.

Texker 2

['pynma 6puTaHCKUX YYEHBIX pa3pabaThIBACT «yMHYIO» OJEXK]Y, KOTOpas MOMOXKET JeTsIM
C OTKJIOHCHHSIMHU B Pa3BUTHUH «3arOBOPUTH». PeOeHKa, 0€TOr0 B JKUJIET U3 YHUKAILHOTO AJIEKTPO-
TEeKCTHJISI, KOTOPBIN MOJCOCTMHEH K CHHTE3aTOPY PEUr, MOKHO OYyJIeT OHSTH MPOCTO TI0 €ro Mo-
CTYKHMBAHMIO IO UYBCTBUTEIbHON K IPUKOCHOBEHUIO TKAHHU.

Martepuain cienas u3 0ObIYHON TKaHU, MEPEIIETEHHON CoepKaIlMMHU yrolib BOJIOKHAMH,
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 YIPABIATH JIFOOBIM MOJCOSTNHEHHBIM K
HEMY JJIEKTPOHHBIM YCTPOMCTBOM, pa3Mephbl KOTOPOTO HE MPEBBICAT ABYX CIIMUEYHBIX KOPOOKOB.
«["maBHOE 3aKJIFOYAETCs] B TOM, KaK MBI TIEpeIieTaeM TKaHb U TIepe/laeM 4epe3 Hee CUTHAIIBI: MBI
MO>KEM BIUIECTH CTICIIHATbHBIC BOJIOKHA B YK€ CYIISCTBYIOIINE PUCYHKH TKAHEH TaK, YTO BBI 3TOTO
HE 3aMETHUTEY, - TOBOPUT OJUH U3 yueHbIX. He moBpenuB marepuan, ero MOKHO CTUPaTh, HAMATbI-
BaTh BOKPYT MPEIMETOB WUJIU CKJIAAbIBaTh. Y UEHbII TOBOPUT TAKXKE, UTO MaTEpHUaTl MOKHO 3amy-
CTHUTH B JICIIIEBOE MAacCOBOE MPOU3BOJICTBO.

Bonpocwl ona oocyymcoenusn:

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

- MoxHO 11 MaTepuai CTUpaTh, HE TOBPEIUB €ro?

- MoxxHO 111 MaTepuai MOBPEeINUTh, HAaMaThIBask €ro BOKPYT NMPEAMETOB?
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- MoxHO 511 MaTepuai CKJIaaplBaTh?

- MoHO 11 MaTepHall 3allyCTUTh B MaCCOBOE IIPOU3BOJICTBO?

Tema 3: Tennoewvie aenenusn
Texcmot Ona umenus:
Texer 1
IapHukoBbIii 3pPeKT: 1eliCTBUTEIbHOCTH WM BbIMbICEJI?

JKuBbIM opranuzMam He0OXOMMa SHEPTUs IS )KU3HU. DHEPrus, MOAJEPKUBAIOLIAs )KU3Hb
Ha 3emiie, npuxoaut oT CojHIa, KOTOPOE U3JIy4aeT SJHEPTHI0 B KOCMOC, TaK KaK OHO OY€Hb Iopsi-
yee. Kpoiieynast yactb 3TOM 3HEPrUM JOCTUTAET 3EMIIH.

ATtMmocdepa 3emiu 1eHCTBYET KaK 3alIUTHOE OJIES10, OKPHIBAIOLIEE TIOBEPXHOCTD IIJIaHe-
ThI, ¥ 3alLUILAET €€ OT IePenajoB TEMIEePaTypbl, KOTOPbIE CYIIECTBOBAIHN Obl B 0€3BO3TYLITHOM
IIPOCTPAHCTBE.

Bonbmas gactes n3imydaemoid CoHIIEM SHEPTHH MPOXOAUT Yepe3 3eMHYI0 atMochepy. 3em-
JIS1 TIOIJIOIIAET HEKOTOPYIO YacTh 3TOM dHEPruu, a Apyrasi 4aCTb OTPaKaeTcsi 0OpaTHO OT 3€MHOM
oBepXHOCTH. YacTh 3TOH OTpaskeHHOM 3HEpruu noriomniaercs armochepoit. B pesynbrare 3Toro
CpeaHsisl TeMIepaTypa Ha/l 3eMHON IOBEPXHOCTBIO BBIIIE, YEM OHA MOIJIa Obl OBITh, €CJIM ObI ATMO-
cthepsl He cymniecTBOBaia. ATMocdepa 3eMiTu IeUCTBYET KaK MapHUK, OTCIO/Ia U TTPOU30IIET TeP-
MUH «IIapHUKOBBIN 3P dekT». CUNTAIOT, YTO MAPHUKOBBIN 3(PPEKT B TEUEeHUE 1BaIATOrO BEKa CTall
6oJiee 3aMETHBIM.

To, uto cpeanss Temneparypa arMocdepsl 3eMIM yBeIMUUIIach, BisgeTcs GpakToM. B raze-
Tax ¥ APyroy NepUOJINYECKON ITe4aTH OCHOBHOW IPUYHMHON MOBBIIICHHS TEMIIEPATYPHI B 1BA (A~
TOM BEKE 4acCTO Ha3bIBAIOT YBEJIWYEHUE BBIOpPOCA YIIIEKUCIIOTO ra3a B aTMocdepy.

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

B OubnmoTtexe oH Hamien cieayromnye apa rpaduka.
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BuiGpockl yrnekMcnoro rasa

. CpegHAA TeMnepaTypa aTMociepsl &M
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Ha ocHoBe 3Tux 1ByX rpadukoB AHpeil clienain BbIBOJ, YTO MOBBIILIEHUE CPEAHEN TeMIIe-
patypsl atMmochepsl 3eMin AEUCTBUTEIBHO MPOUCXOINT 32 CUET YBEJINYCHUS BEIOPOCOB YTIIEKHC-
JIOTO rasa.

Jpyras mkonpHuIa, Buka, He coryacHa ¢ BeiBoioM AHapes. OHa cpaBHUBAET JBa rpaduka
Y TOBOPUT, YTO HEKOTOPBIE YACTH IPA(PUKOB HE MMOATBEPIKIAIOT €r0 BBIBO/I.

Bonpocwl ona obcysymcoenusn:

- Kakue yactu rpadukoB He moaTBepkAatoT BeiBoA AHApes? [IpuBenute npumep U o0bsic-
HUTE CBOU OTBET.

- AHJpel HacTanuBaeT Ha CBOEM BBIBOJIE O TOM, YTO MOBBIIICHUE CPEIHEN TeMIIEpaTyphl aT-
Mocdepbl 3eMIIH BbI3bIBAETCS YBEIMUYEHNEM BIOPOCOB yriiekucioro raza. Ho Buka gymaer, uto
€ro BbIBOJ uepecuyp nocnemHslii. OHa roBoput: «IIpexne, ueM cuenaTb OKOHYATEIbHBIA BBIBO,
ThI JOJDKEH YOEIUThCS B TOM, YTO ApYyrue (JakToOphl, BIUAIONINE HA TAPHUKOBBIN 3¢ eKT, ocTaroTcs

MMOCTOSTHHBIMIY. HazoBute OJIMH H3 (1)aKTOpOB, KOTOpPbIC UMEJIa B BUAY Buxa.

Texker 2

Crnenyromue nsaTh YTBEPKICHHUM ONMMCBHIBAIOT MPOLECCHI, TPOUCXOIANINE IIPH KPYTrOBOPOTE

BOJIBI.
— BoagHoil nap nogHUMaeTcs B TEMIIBIN BO3IYX.
— Boja Teuer 1o peke Kk MOpIo.
— Boja ucnapsiercs ¢ moBEpXHOCTH MOPSL.
— BonasHoii map oxnaxmaercs U mpeBpaiaercs B o0aka.
— OO0naka mepemMemanTcs, ¥ BoJa MaJaeT Ha 3eMITI0 B BUAC JOXKIS.

3aoanua:
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1. [IponymepyiiTe yTBEp>KIEHUS B TOM MOPSAKE, B KAKOM OHH CIEAYIOT APYT 3a APYIOM B
KPYTOBOPOTE BOJbI, YUYUTHIBAs, UTO UCIIAPEHUE BOJBI C IOBEPXHOCTU MOPS ONPEIEISIETCS KakK mep-
Basl CTa/IUs KPyroBOPOTA BOJIBI.

Teker 3

B >xapkuil 1eHb B CTEKISTHHBIA KYBIIMH HAIWIN JeaaHoli Boabl (Pucynok 1). Uyt nozxe Ha
KYBILIMHE MOSIBUJIUCH KaneibKu BoJbI (PucyHok 2).

3aoanusa:

1. Onumure nmpouecc, BbI3BaBIIUN MOSBICHUE KaleleK

BOJIbI CHAPYXXHU KYBIIWHA:

PucyHoxk 1 PucyHok 2

Tema 4: Dnekmpomacnummoie a61eHUA

Texcmot 0 umenus:

Teker 1

DReKTPOCTaTHUECKU (QHUIBTP MpeqHa3HAYEH ISl OYUCTKH BO3JyXa OT COJIEpIXKAIIUXCS B
HEM MOCTOPOHHMX YACTHUII, B OCHOBHOM NbLIM pazmepoM ot 0,01 Mkm u aspososneit. KoHCTpyKTHB-
HO TIpEeICTaBIISIET cOO0M HA0OP METAUIMYECKHUX TUIACTHH, MKy KOTOPHIMU HATSHYTHl METaJTHYe-
CKHe HUTH. MeXIy HUTSAMH U TJIACTUHAMHU CO3JAETCS Pa3HOCTh MOTEHIIMAIOB B HECKOJIBKO THICSIY
BOJIBT, YTO MPUBOAUT K 00PA30BaHHUIO MEXTY HUMHU CHIBHOTO JEKTPHUUECKOTO MO U BOZHUKHO-
BEHHUIO Ha MOBEPXHOCTH HHUTEH KOPOHHOTO paspsna. B pe3ynbpTare 4acTUIbl TBLUIH MPHOOPETaOT
AJIEKTPUUCCKUN 3apsil. 3arpss3HEHHBIN BO3IYX MOJAETCS B MPOCTPAHCTBO MEXKAY IJIACTHHAMH, 3a-
PSDKEHHBIE YaCTHIIBI MBUTH TIOJT JEHCTBUEM SJIEKTPUUYECKOTO OIS IPUTITUBAIOTCSA K TUTACTUHAM
oceJaroT Ha HUX.

Bpemst oT BpeMeHU C IIACTHH HY)XHO CMBIBATh MbUTh. DIEKTPOCTATUYECKUE (PHILTPHI MO-
T'yT YJIOBHUTH BCE YaCTHIIBI, CIIOCOOHBIEC TTpHoOpeTaTh 3apsa. OWIbTPHl OTIUYAIOTCS HU3KUM YPOB-
HEM MOTpeOIeHNs PHEPTUHU U OeciyMHOCThI0. K HemocTaTkaM OBITOBBIX MOJIEJIEH OTHOCUTCS CpaB-

3
HUTEJIbHO HEBBICOKAs MPOU3BOAMTENBHOCTh (50 — 60 M°/gyac) u renepauus o3oHa. O30H B He-
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OOJBIINX KOTUYECTBAX 00JIaaeT MPHUATHBIM 3allaXxOM, HAITOMHMHAIOIIMM BO3JyX Iociie rpo3sl. O-
HAKO B BHICOKMX KOHIICHTPALUAX 030H TOKCUYECH.

OuuieHHbIH BO3yX BO3BPAILIACTCS B MOMEILIEHUE, YTO MO3BOJIAET 3KOHOMUThH TEIIO U
AIEKTPOIHEPIHI0, UITU BBIOpAChIBAETCS B aTMOChEpY.

Bonpocul ona obcysymcoenusn:

- B Kakux Mo Ha3HAYCHHUIO MOMEIIEHHUSIX BO3YyX IOCJIE OYHMCTKU BHIOpAcChIBA€TCS B aTMO-
chepy

- byner nu paborate GUIBTP, €ciu MEXIy IUIACTUHAMU MPOAYBaTh BO3JYX B YKa3aHHOM
HAIPAaBJICHUU MPU PA30OMKHYTOM KJIIOUE B LU MUTAHUSA?

- Kak mosnusier Ha 3()(h)eKTUBHOCTH OYUCTKH BO3JlyXa M3MEHEHHE MOJSPHOCTH IUIACTHH H
CTEpKHEH Ha MPOTHUBOIOJIOXKHYIO?

3aoanue:

Ha rpaduke n3zobpakeHa 3aBUCUMOCTD CTEIIEHU OUMCTKU OT 00beMa BO3yXa, MPOayBaeMo-

ro uepe3 GpuiIbTp 3a Yac Ut ABYX Mojesel GuibTpa.
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W3 mpuBeneHHOro chucka HEOOXOIMMO BBIOPATh OCHOBHYIO MPHUMHY CHIDKEHUS d(dex-
TUBHOCTHU OYMCTKH C yYBEIIMUEHHWEM KOJIMYECTBA MpoyBaeMoro Bo3nyxa. [Ipu: yBenuueHuu ckopo-
CTH BO3JYIIHOTO MOTOKA!

1) 3apsiKeHHBIE YaCTHUIIBI TIBUTH HE YCIIEBAIOT OCECTh Ha MIIACTUHAX (QUIBTPA;

2) yBEIMYUBAETCS TeMIlepaTypa IEKTPOJAOB U U3MEHSIOTCS YCIIOBUSI KOPOHHOTO pa3psia;

3) HU3MCHACTCA CUJIa MIPUTAKCHUA 3apSAKCHHBIX YaCTUI ITbUIA K IIJIACTUHaAM (I)I/IJ'ILTpa.

Texer 2
I'mOGpuaHbIi aBTOMOOWIIB
I'uGpuaHbIil aBTOMOOMIIb MCIIONB3YET COUYETaHHE JIBYX TUIIOB JIBUraresiei — OEH3MHOBOTO U
anekTpuueckoro. OHM paboTaOT B PEXUME ONTUMAIBHOIO JAONOJHEHUS APYr Apyra. beH3nHOBBIN
JIBUTATEIIb BHYTPEHHETO CrOPaHMs MCIIONb3YETCs B KA4ECTBE OCHOBHOI'O MCTOYHMKA DHEPIUU JIBU-
XKeHUs. BHICOKOBOJIBTHBIHN 3JIEKTPOMOTOP THOPUIHON CHIIOBOW YCTAaHOBKH MPEACTABISIET CIOKHYIO

¥ KOMITAaKTHYIO KOMOMHALIMIO JIEKTPOMOTOPA U 3JIEKTpOreHepaTopa. IIEKTPOIBUTATENb IIPH HEOO-
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XOJJMMOCTH MOMEHTAJIbHO OOECIICUUBACT JOTOJIHUTEIBHYIO MOITHOCTh, HE PACXOAys TOIUIUBO U HE
3arpsi3Hss OKpyXKarolyo cpeay. Mx coBmecTHas pabota oOecrieyrMBaeT aBTOMOOMIIIO MPEKPACHBIC

CKOPOCTHBIC Ka4€CTBa U TOINJIMBHYIO 9KOHOMHWYHOCTD.

~h

B

NpeoGpasosarens DC/OC

Axxymynarop 12 sonst
Asurarens

BHyTPEHHErO
cropanma

Axxymynsrop 48 sonst

Craprep-reneparop

B nauane nBrkeHUs OJOK yIpaBIeHHUS SHEPTHUI0 aKKYMYIIITOPHOHN OaTapen HampaBiseT Ha
AIIEKTPOMOTOPBI, PACHOJIOKEHHbIE B MEpeIHer W 3aaHei yacTh aBTOMOOWIs. [IBIKEHHE B HOP-
MaJIbHOM pPEeXHUME OCYIIECTBISAETCS 3a cUeT OCH3MHOBOI'O JIBUraTels U 3JEKTPOMOTOPOB, Bpallalo-
HIMX U SJIEKTPUUYECKU reHepaTop. ['eHeparop mo koManze Oj0Ka yrnpaBieHHs OCYILECTBISET 3a-
psaAKy 6arapeu, oTaaBasi € U3JIHUILKH dHeprun. [Ipyu TopMOKEHHH KUHETHYECKasi YHEPTUSl aBTOMO-
OwIst mpeoOpa3yeTcst B AIEKTPUIECKYIO, KOTOPYIO OJIOK yIpaBJIeHUsS BO3BPAIIAE€T B BHICOKOBOJIBT-
HyI0 Oatapero, a OCH3MHOBBIN JIBHTATeNIb paboTaeT B OOBIYHOM pexuMe. B TpaJMIIMOHHBIX CHCTE-
Max 3Ta YHEPTUsi TOPMOXKEHUS Tepsiack. B oTan4dne oT HUX THOpUIHAS CUIIOBAsi cCTeMa OCOOEHHO
a¢ddexTrBHA B ropojie, TJe YaCTO YEPEayIOTCS pa3TOH U TOPMOKEHHUE.

Bonpocul ona oocyymcoenusn:

- Ecnu B THOPUIHBIX CHIIOBBIX YCTAaHOBKAX dHEPTUS TOPMOKCHHS ITOCIIE MPeoOpa3oBaHMs B
ANEKTPUUYECKYIO M aKKYMYJIHpYyeTcs B 0aTapee, TO Ha KaKHhe MPOLIECChl AT SHEPTUs TOPMOKEHUS B
TPaJULIMOHHBIX aBTOMOOMIISIX?

- Ecnu B TpaIMIIMOHHBIX aBTOMOOWJISIX PacXo]l TOILTMBA COCTaBiseT oT /-8 mutpoB Ha 100
KM, TO B THOpUIHBIX — OT 3-4 muTpoB. KakoBa OCHOBHasi MpUYrWHA TaKOW YKOHOMHUH TOTUIABA?

3aoanue:

1. Paccmotpute G10K-cXeMy TMOPUIHOTO aBTOMOOWIISI ¥ BCTaBbTE MPOMYIIEHHOE CIIOBO B

yrBepxaeHue: «biok ympaBieHus Ha OCHOBE MH(OpMAaIMH, MOTYYEHHOH OT , To-

ChIJIACT MCIIOJTHUTCIIbHBIC KOMaHIbI CHJIOBOM YCTAHOBKE U AKKYMYJIATOPHBIM 6aTape;1M».
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Brok VIIPABICHHA

INEKTPOABHIA AKEYMYIHATO JlaTumKn CKOpocTH,
H BB _
bex i:inln BhIH ICJIH- PHBIC YACTOTHI BpallleHHHA
ABC reHepaTophbl Darapeu JABHrateseii, TeMneparyphbl

Tema 5: Ilpouzeoocmeo rnekmpoInepeuu

Texcmut 01 umenus:

Teker 1

Ceeronuoz (Takxke ucnoiib3yercs cokpaienue CUJI - cBeTonsmyyaromuii 11o; JJATHHCKUN
skBuBasieHT — LED: light-emitting diode) - 3To monynpoBOAHUKOBBIH MPUOOP C 3IEKTPOHHO-
JIBIPOYHBIM P-N IEPEXO/I0M, KOTOPBIN CO3AaeT ONTUUYECKOE U3ITYUCHHE, KOT1a Yepe3 Hero MPOXOAUT
ANEKTPUYECKUN TOK.

nNacTUKOoBan NWH3a KpUcTann

CUNUKOH

anioMuHKeBsan (MeaHas) ocHosa

Pabota cBeronMoma OCHOBaHA Ha CBOMCTBAaX pP-n WM 3JEKTPOHHO-IBIPOYHOTO TEpexoa,
00yCITOBJIICHHBIX B3aUMOJICHCTBUEM JBYX MOTYNPOBOJHUKOB P-THIA U n-Tuma: P — positive, To ecTh
MOJIOKUTEIBHBIA THUTI, WU IBIPOYHBIA, 1 N — negative, TO €CTh OTPUIATEIBHBIN THII, WX DJICK-
TPOHHBIA. B pesynbTaTe mporyckaHus JIEKTPUUYECKOTO TOKa B MECTE€ CONMPHUKOCHOBEHUS JABYX I10O-
JYMPOBOAHUKOB MPOUCXOJUT MEPEXOJ OT OJHOTO THUIA MPOBOJAUMOCTU K JAPYTOMY, U Mbl BUJIUM
U3JIy4eHHE CBETA.

CreTonno UMeEET JBa BbIBOJAA - aHOA M Karoa. Ha xaTone pacmosiokeH alFlOMHUHUEBBIN Tapa-
Ooonmmueckuii peduiekTop (oTpakarenb). OH BHEITHE BBHITJISIUT, KaK damieoOpasHoe yriayoOiaeHue, Ha
JTHO KOTOPOTO TMOMeIeH KpucTallI. [1oynpoBOTHUKOBBI MOHOKPUCTAIIT — 3TO OCHOBHOM AJIEMEHT
CBETOJIMO/Ia, B KOTOPOM CO3/IaH p-N-miepexoa. MOHOKpHCTaT uMeeT GopMy KyOHuKa pazMepom
0,3x0,3x0,25 MM U COEIMHEH C aHOAOM IIPU MTOMOUIM 30JI0TOM NepeMbluki. ONTHYECKH Ipo3pad-
HBII TIOJIMMEPHBIN KOPITYC, SIBJSIONIUNACS OJHOBPEMEHHO (DOKyCHpYIOIIEH JHH30#, BMECTE C pe-

(bIIeKTOPOM OIpEeNEesIOT YroJl U3JIy4YeHUsl CBETOAMOa U HalpaBIeHHOCTh Iyuka cBeta. CoBpeMeH-

89



HBIC CBETOAMOIbI OBIBAIOT BCEX IIBETOB PAAYTH: KpacHBIC, OPAH)KEBBIC, KEIThIC, 3eJICHbIC, CHHHE,
Oenbie. CBeueHUE, KOTOPOE U3ITydyaeT CBETOAMO]I MPU MOJKIIOUEHUH €ro K 3JIEKTPUUYECKOMY TOKY,
3aBHCHUT OT MaTrepualia, HMCIOJIb3yeMOro MNpU MPOU3BOJCTBE MOJIYNPOBOAHMKA. Tak, Hampumep,
MpUMECH aTIOMUHUS, UHIUS, Tenus, pocdopa BHI3BIBAIOT CBEYEHHUE OT KPACHOTO 0 KEJITOro I[BeTa.
A30T, TaJUIHid, UHAWA PUAAIOT U3JIy9aeMOMY CBETY IBETAa OT 3€JeHOro 10 romxyboro. UtoOs! go-
OuThCs OETIOr0 CBEUYEHUS B KPUCTAILI 100aBIAIOT TIoMuHOGDOp. Paboune HanpspkeHUs: CBETOANOI0B
pa3HBIX I[BETOB PA3IIUYHEI.

['maBHBIE TOCTOMHCTBA CBETOAMOI0B — BBICOKHM KT (15%-60%) 1 muTenbHbId CpoK pado-
ThI (10 100 000 yacos).

3aoanus:

1. Cneuuduueckuii BUJI BOJBT-aMIIEPHON XapaKTEPUCTHKU CBETOMOIA TIPHUBOIUT K TOMY,
YTO Jake HEeOOJBIINE MyJIbCAllUK HAIPSHKEHUS B paboyeM peKuMe COMPOBOXKIAIOTCS 3HAYUTEINb-
HBIM W3MEHEHHEM CHJIBI TOKa cBeToauonaa. Kakumu OyayT MOCIEACTBHS IIOXOTO SJIEKTPHUECKOTO
KOHTaKTa B 1€MW NuTaHusi cBeroaunona? M3 mpeniokeHHbIX BapHAaHTOB OTBETOB HEOOXOJIUMO BHI-
OpaTh MPaBWIBHBIN U yKa3aTh €r0 HOMEP:

1) 10X OM ANIEKTPUYECKHUI KOHTAKT 00ECIIEYUT CKauKH COMPOTUBIICHUS LIETIH U HAPSHKEHUS
Ha IMOJIe, U3-3a Yero U3JIyuYeHHEe CBETONO0/1a OYAET «MHUTAIOIINMY;

2) HUKaKuX HM3MEHEHHU B paboTe CcBeTOAMOJa HE OyneT, T.K. M3JIydeHHe OOYCIOBIEHO
HarpeBoM P-N mepexo/ia, a 3TOT MPOIECC TOCTATOUHO HHEPTEH;

3) cBeToauos He OyeT co3AaBaTh U3IIyUYEHHE.

400

300 4

Tok, MA

200 +

100

0 1 2 3 4
Mpsmoe HanpsxeHue, B

2. Jlaiite 0OBsicHEHUE SIBICHUIO: JlaMIa HaKanMBaHUs OOBIYHO BKIIFOUEHA B CETh MEPEMEH-
HOTO TOKa yacTotoi 50 I'1, a cBeTOAMOM — B 1eTb MOCTOSTHHOTO HanpspkeHus. [louemy xonebanwst
CHJIBI TOKA B JIaMII€ HAKAJMBAHMS HE 3aMETHBI, a BRIKJIFOUCHHE CBETOINOA HA | MIJUTHUCEKYyHTY de-
JIOBEK BOCIIPUHUMAET KaK «MUTaHUE»?

3: Ilpennoxxute BapuaHT KOHCTPYKIMU CBETOAMO/IA C YIIPABIIIEMbIM LIBETOM U3TYyYECHUSI.

Texcer 2
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I'mapossiekTpocTaHuus

OcHoBHas 3aja4a THAPORJICKTPOCTAHLIUMU — MpeoOpa3oBaHUE SHEPIHMM TEKyLIed BOJBI B
JNEKTPUUYECKYIO PHEPruio. B 3aBUCHMOCTH OT THIA CTAaHIIMU KOHKpPETHAs TEXHUYECKas pealn3aius
Oyner pa3HoM, HO HMPUHIUI PabOThl THIPOITEKTPOCTAHLIUUA OCTAETCSl 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, oABoIAIIee BoAYy K TypOuHe u (popmupyroiiee mo-
TOK Ha BXOJIE€ B HAIIPABISIOUINIA ammapar; cupaibHas Kamepa 1o (opMe HallOMHUHAET YIUTKY, 3a-
KPYUYEHHYIO BOKPYT T'HIPOTYpOUHBI);

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

S - THAPOTYpOUHA;

6 - orcaceiBaroias Tpyoa;

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

8 - Bai;

9 - runporenepatop; 10 - Tpanchopmarop; 11 - IMHUS IEKTpOTIEpEaaYn.

Bona u3 Bepxnero 6neda (1) uepes Bogo3abop (2) momamaer B cniupaibHyo kamepy (3). B
CIIUPATBFHON KaMepe MOTOK JOTMOMHHUTENIbHO '"3aKpyduBaeTcs" M, MPOXOJs Yepe3 HampaBIsSIOLIUil
anmapart (4), paBHOMEPHO MOABOIUTCS K ruapoTrypOuHe (5). PackpyumBas ruapoTypOuHy, MOTOK
TepsieT OOJBIIYIO YacTh CBOEH PHEPTUH, MOCIIE YeTO OTBOJAMUTCS Yepe3 OTCAChIBaIOIIyI0 TpyOy (6) B
HIWKHUHA Obed (7). I'mapoTypOuHa MOJydYEeHHYI0O MEXaHUUECKYIO SHEPIHIO BpallleHHs MepeaéT ue-
pe3 Ban (8) rumporeHeparopy (9). I'maporeHepaTop Bpaiasch, BhIPAOATHIBAET SJEKTPHUECKYIO
SHEPTHUI0, KOTOpas nepegaercs tpanchopmaropy (10), a 3aTeM BbIIAETC B CETh Yepe3 JIMHUU DIIEK-
Tponepenauu (11).

Bonpocuwl ona obcysymcoenusn:

- Kak nmosnuser Ha 3¢ dpexktuBHOCTh paboThl [DC (yBenuuuTCs BHIpAOOTKA 3JIEKTPOIHEPTHUH;
YMEHbBIIUTCS dPHEKTUBHOCTH, HUKAK HE MOBJHIET) CHUKEHHUE YPOBHS BOJBI B BepxHeM Obede?

- [Touemy vacroTa BpalieHus TypOUHBI B
pabodeM COCTOSTHUH TOJICPKUBACTCS TIOCTOSTH-
HOW: 3TO yMEHbBINAET PAcXoj BOJABI? IMOCTOSH-
CTBO YacTOThI BpalleHUs OOECIEUUT CTAOWITh-
HOCTh 4acTOThl mepeMeHHoro Toka 50 I'm Bo

BCEl 3HeprocucreMe? TaKOW PEXUM COOTBET-




CTBYCT MaKCUMAJIbHOMY KHI[;?

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

W3 mpuBeIeHHBIX HUKE YTBEP)KIACHUN HEOOXOIUMO BBIOCPHUTE NMPABUIBHBIC H YKAXKUTE MX
HOMeEpa:

1. Jla, Bnusier, HaOMIOaeTCS M3MEHEHNE MUKPOKIIMMATA, CHIPKEHUE CKOPOCTH TEUYCHUS pe-
K{, 3aMeJIJICHHE BOJIOOOMEHA U CAMOOYMIIICHHS, & TAK)KE Pa3BUTHE CHHE-3CNIEHBIX M TUATOMOBBIX
BOJIOPOCIICH, YXY/ALIICHUE Ka4eCTBA BOJIBL.

2. Jla, BIMSET, MPOUCXOJAUT YMEHBIICHUE PHIOHBIX 3aITacOB, COKPALICHHE YHUCIA IICHHBIX
BUJIOB.

3. Her, BiusiHUE HE3HAYUTEIHHOE, TTOJTYYCHUE YHEPTHH KOMITCHCUPYET HAHOCUMBIN YPOH.

Tekcr 3

Coaneuynas 6aTtapest
[Ipocretinmas KOHCTPYKIUS coiHeuHOro 31eMeHTa (CD) Ha 0CHOBE MOHOKPHUCTAUINYECKOTO

KpEMHHUsI TIOKa3aHa Ha PUCYHKE.

Yov

ToHkast TIacTMHAa COCTOUT M3 JABYX CJIO€B KPEMHHUS C Pa3IMYHBIMU (U3UUYECKUMHU CBOM-
cTBaMU. BHyTpeHHU# cioil mpeacTaBisieT co00 YMCThI MOHOKPHUCTAIIIMYECKUI KpeMHHH, o0na-
JAIOUINHN «IBIPOYHOM MPOBOIUMOCTHIO» (p-THUIl). CHapyX U OH MOKPHIT OYEHb TOHKUM CIIOEM KpeM-
HUS ¢ mpumMecbio gocdopa (n-tum). Ha ThUIbHYIO CTOpOHY IJIACTHHBI HAHECEH CIUIONIHOW MeTaj-
JMYECKUI KOHTAKT. Y TPaHHULBI N-U p- CIOEB B pe3ysibTaTe MEepeTeUuKyu 3apsAaoB 00pa3zyroTcs ooea-
HEHHBIE 30HBI C HECKOMIIEHCUPOBAHHBIM 00BEMHBIM TOJI0KHUTEIBHBIM 3apsIOM B N-Clioe U 00BEM-
HBIM OTPULIATENBHBIM 3apsIIOM B p-Ciioe. DTH 30HBI B COBOKYITHOCTH M 00pa3yroT p-N-Tiepexo/.

Korna cosnHeuyHbllf 37€MEHT OCBeUIaeTcs, MOIJIONIEHHbIE (POTOHBI T€HEPUPYIOT HEpPaBHO-
BECHBIE DJIEKTPOHHO-/IBIPOYHBIE TIaphl. DJIEKTPOHBI, TEHEPUPYEMbIE B P-CJI0€ BOIU3U p-N-Tiepexoa,
HNOAXOJAT K p-N-TIepexoly M CYLIECTBYIOIIMM B HEM DJJIEKTPUYECKHM IIOJEM BBIHOCATCS B N-
o0nacTb. AHAJIOTUYHO M M30BITOYHBIE JIBIPKH, CO3/IaHHBIE B N-CJIOE, YACTUYHO MEPEHOCSTCS B p-
cioii (puc. a). B pesynbpTaTe n-cioit nmpuoOperaeT MOMOJHUTEIbHBIN OTPHUIATSIBHBINA 3apsii, a p-
CJION - MOJIOKUTENbHBIA. OTpHULIATENBHOMY IOJIOCY UCTOYHHMKA TOKA COOTBETCTBYET N-CIIOH, a p-
CJIOM - MOJIOKUTEITBHOMY.

D dekTHBHOCTh TPEOOPA30BAHHUS SHEPTHH CBETA B MICKTPUUECKYIO B MTOAOOHBIX dJIEMEHTaX

nocturaer 35%. Ilo TEeXHOJOTMYECKUM NPUYMHAM OTIEIbHBIA 3JIEMEHT BO3MOKHO H3TOTOBUTH
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TOJIbKO HEOOJIBIIOTO pa3Mepa, MO3TOMY Ul yBeIHYeHHs 3(PPEKTUBHOCTH COETUHSIOT HECKOJIBKO
sreMeHTOB B Oatapen. ConmHeuHble OaTaper MpeKpacHO 3apeKOMEHI0BANIN ce0sl B KOCMOCE KakK J10-
CTaTOYHO HAJICKHBIH M CTAOWIBHBI UCTOYHUK YHEPTUH, CIIOCOOHBIH paboTaTh OYEHB JIUTEIBHOE
BpeMsi. [ J1aBHYIO ONaCHOCTb JUIsS COJTHEUHBIX OaTrapeid B KOCMOCE MPEJCTABISIOT KOCMUYECKas pa-
JMalvs ¥ METEOpHas bUIb, BHI3BIBAIOIINE 3PO3HI0 MTOBEPXHOCTU KPEMHHUEBBIX AJIIEMEHTOB M Orpa-
HUYHMBAIOIINE CPOK CITYXKOBI OaTapeil.

Bonpocul ona obcysymcoenusn:

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

— MH3BecTHO, uTO 3 (EKTUBHOCTH COJHEYHOH OaTaper HamOObIIasi P HOPMAIBHOM I1a-
JICHUH CBETa Ha MOBEPXHOCTH 3JieMeHTa. [IoBBICUT i 3P HEKTHBHOCTH OaTaper HCIOIb30BAaHHE
YCTPOMCTB ISl UX aBTOMAaTUYECKOro HaBeaeHus Ha CoHie?

3aoanusn:

1.13BecTHO, 4TO HA SHEPTETUYECKHE ITApaMETPhl COJTHEYHON OaTrapen BIUSET HArpeB ee Mo-
BEPXHOCTH TMAJAIONINM HU3ITy4eHUEM, OpueHTanus O6ataper oTHOCUTEIbHO COoNHIAa U €e TeOMEeTpH-
yeckue pasMepbl. ONMUIINTE U U300pa3uTe CXeMy UCCIICIOBAaHHS 3aBUCHMOCTH CHIIBI TEHEPUPYEMO-
r'o TOKa OT TeMIIepaTyphl OaTapeu.

2. OTnenbHbIC 2JIEMEHTHI COTHEYHON OaTtapern MOYKHO COCIMHSTH KaK IOCIeI0BaTeIbHO, TaK
U TapaulelbHO WM TIOCIIe0BaTebHO-TIapauienbHo. Onennte (puHaHCOBBIC, KOHCTPYKTHBHBIE U

q)HSH‘ICCKI/IC AOCTOMHCTBA U HEAOCTATKU 3TUX BAPUAHTOB BKIIFOUCHUS.

Tema 6: Buympennas cpeoa opzanusma. Kpoew

Texcmuol 012 umenus:

Texker 1

Ilepen TpeHHPOBKaMU CIIOPTCMEH U3MEPSET YacTOTy OMEHMs CBOero mynbca. Yactora
6uenus coctanisier 70 yaapoB B MUHYTY. CIIOPTCMEH 3aHUMAETCsl OIHY MUHYTY U CHOBA U3MepseT
mynbCe. 3aTeM OH MPOBEPSIET €T0 KaXAyl0 MUHYTY B T€UEHHE HECKOJIbKMX MUHYT. OH npeacTaBui
CBOM pe3yibTaThl B BUJIE Tpaduka.

Kaxoif MO>KHO czienaTh BBIBOJ 110 €T0 pe3ysbTaTtaM?

a. YacroTa OMeHus ero myiabca yBenuunBaeTcs Ha 50 y1apoB B MUHYTY.

6. Ha ymeHbIIeHIE YaCTOThI OMEHUS €ro MyJIbca YXOAUT MEHbIIE BpEMEHH, YeM Ha YBEIH-
YeHHeE.

B. UeThIpe MUHYTHI CITYCTs €ro Mmyibc Obercst 80 yaapoB B MUHYTY.

r. Ero nmynec Hopmain3yeTcsi MEHee 4eM 3a 6 MUHYT.
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Texer 2
IlepesiuBanne KPOBU
KpoBb — 3T0 0COOCHHBIN BUJ] COETMHUTEIHHON TKAaHH B OPTaHU3ME YEJIOBEKa, B COCTaB KO-

TOPO# BXOISIT TPOMOOIIUTHI, JPUTPOLMTHI, TCHKOIHMTHI, I1a3Ma. OHa, Kak U Jr00asi TKaHb, BBITION-

HSET ONpe/ieleHHble (YHKIIMK B OPraHU3Me YelloBeKa: 3alllUTHYIO, bIXaTeIbHYI0, TPAHCIIOPTHYIO U
peryasTopHyto. O61muii ee 00beM B OpraHu3Me UeloBeKa COCTABISAET 4-5 JINTPOB.

15 urons 1667 roga dpanIrys-
ckuil Bpau JKan-batucr Jlenu Bmep-
BbIE COBEPIUWJ IEPEIUBAaHUE KPOBH
yenoBeky. Ceromns »Ta JeueOHas
TEXHOJOTHsl TOKa3zaHa HpPH MHOTHX
3a00JIeBaHUSAX, HO IIPU ITOM OCTAETCS

KpaiiHe omacHoOW npouenypoil. Cama

Ipolenypa Ha3blBAE€TCs TI'eMOTpaHC-
by3us.

ITpoBouTh mpornenypy 6e3 cMepTeNbHbIX OCIOXKHEHHUH CTalo BO3MOXKHBIM TOJIBKO IOCIE
OTKpeITUsA Tpymnn KpoBu B 1901 roxy u pesyc-gaktopa B 1940 rony. CeroaHs nepenuBaroT B OC-
HOBHOM KOMITOHEHTBI KpPOBH, HAIpUMEp, TOJBKO JPHUTPOIUTHYIO MaccCy, CBEXKE3aMOPOXECHHYIO
1a3My, KOHIIEHTpaT TPOMOOIIMTOB U JIEMKOLUTHYIO Maccy. Camoe pacripocTpaHEHHOE MTOKa3aHuE K
HEepeTUBaHUI0 — 3TO MOTepst KpoBU. OcTpoit moTepeit cuuTaeTcst NoTeps NAllMeHTOM B TEUEHHUE Ma-
pbl yacoB Oonee 30 % o6béMa kpoBu. Kpome 3Toro, cpean aOCOMIOTHBIX MOKAa3aHUH K TeMOTpaHC-
(by3un — MIOKOBOE COCTOSIHHE, HETIPEKPAIIAIONINECS KPOBOTSUSHHSI, TSHKEIOE MATIOKPOBUE, XUPYP-
TUYEeCKre BMemaTeabcTBa. ['eMoTpancdy3ust Obuta U OCTa€TCsl KpailHe pUCKOBAHHOM MPOIEAYpPO.
[lepenuBaHue KpoBH MOXKET BBI3BAaTh CEPbE3HBIC HAPYIICHUS KU3HEHHO BAXKHBIX MPOIECCOB, IO-
3TOMY JIaKe MPH HAJTMYMU MMOKA3aHUH K 3TOM MpoIeype MEIUKH BCET/Ia paCCMaTPUBAIOT HATHYHUE
WIN OTCYTCTBUE IIPOTHBONOKA3aHUH, CPEN KOTOPBIX — Cep/iedHas HEJOCTATOYHOCTh MPH MOPOKaX,

MHUOKapJIUTE, KapAUOCKIepo3e, THOHHOE BOCIaJeHHEe BHYTPEHHEW 00O0JIOUKHU cepJla, TUIEePTOHHUS
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TpeTheil cTaiuu, HapylIeHHe KPOBOTOKA TOJIOBHOTO MO3ra, o01ee HapylieHne O0eJIKOBOro oOMeHa,
aJJIEPrU4ecKOe COCTOSHUE U JIpYyrue 3a00JI€BaHMUS.

Yacto mpu abCONIOTHBIX MOKAa3aHUSAX K MEPEIMBAHUIO KPOBH MPOIEAYpPY MPOU3BOJIAT, HE-
CMOTpSi Ha MPOTUBOIOKA3aHUS, HO MPU 3TOM OPraHU3YIOT MNPOPHIAKTUYECKUE MEPONPUATHUS,
HanpuMep, AJis NPEAYNPExRACHNs allllepruueckoi peakuuu. MHorna npu Xxupyprudeckux orneparu-
AX IPUMEHSETCS IIPEBAPUTEIBHO 3ar0TOBJIEHHAsI COOCTBEHHAsA KPOBb MallMEHTA.

[lepen mepenuBaHMeM KpOBU MAIMEHTa 00S3aTENBHO MPOBEPSIOT Ha MPOTHUBOIOKA3aHUS,
em€ pa3 MpOBEPSIIOT IPYIITY KPOBHU U pe3yc-PakTop U TECTUPYIOT KPOBb JOHOPA HA MHAUBHUAYaIlb-
HYI0 coBMecTuMocTh. [locne 3Toro npoBoauTcs 6uonoruueckas mpoda — nanueHTty BeoasT 25-30
MJI KpOBH JJOHOpa M HAOJIOIAl0T 3a COCTOSIHUEM 00IbHOTO. ECiin nmanuenT 4yBCTBYeT ce0s XOpolIo,
TO KPOBb CUHUTACTCSI COBMECTHMOM M IIPOBOAMTCS TeMOTpaHCc(hy3us co ckopocThio 40—60 karmens B
MUHYTY.

[Tocne mepenuBaHusi HECOBMECTUMON KPOBU MOTYT BO3HUKHYTH OCJIOKHEHHS, COOM NaroT
MIOYTH BCE CUCTEMBI oprann3Ma. Hampumep, BO3MOXHO HapymieHHe (pyHKIMH MOYeK U MeYeHH, 00-
MEHHBIX MPOILIECCOB, AEATEILHOCTU KEYI0OUHO-KUIIEYHOTO TPAKTa, CEPAEUHO-COCYIUCTON U IIEH-
TpaJIbHOI HEPBHOM CHUCTEM, IBIXaHUS, KPOBETBOPEHHUSI.

Cy1iecTByeT Takoe MOHSATUE KaK «KPOBSHOM MOMMHIY, HHaue — ayroreMoTpancdysus. [Ipu
3TOM MpoLEeaype NPOU3BOAUTCS MEPEIUBAHUE PELUITUEHTY €ro ke COOCTBEHHOW KpOBU. JTO J0CTa-
TOYHO PACIpPOCTPaHEHHAs METOAMKA B CIIOPTE, OJHAKO O(ULMAIbHBIE CTPYKTYpbl IPUPABHUBAIOT
e€ K IpUMEHEHNIo fonuHra. « KpoBsHON JTOIMHI» yCKOPSAET JOCTAaBKy KMCIOPOJa K MBIIIIAM, yBe-
JUYUBAs UX TPOU3BOIUTEIBHOCTD.

3aoanus:

1. Bo MHOTHX Hay4yHBIX paboTax reMoTpaHcy3us paccMaTpuBaeTcs Kak omeparius, aHajo-
TUYHas Mepecajike OpraHoB, T.e. oOjaaaromas 0oapIMMH puckamu. Pacronoxure neiicTBus Bpa-
Yyeil, yka3aHHbIe HUXKE, B MOCJIEeI0BATEIbHOCTH UX MPOBEICHUS:

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

0. mpoBoaUTCA OHONOTHYecKas Mpoda — MalMeHTy BBOAAT 25—30 MJ1 KpOBHU JAOHODA,

B. TECTUPYIOT KPOBb JIOHOPA Ha MHIANBUAYAIBbHYIO COBMECTUMOCTD,

I. €CJM KpOBb CUUTAETCS COBMECTUMOM, TO MPOBOAST reMoTpaHCcdy3usi CO CKOpOCThIo 40—
60 xanenb B MUHYTY,

7. TIPOBEPSIOT MAlMEHTa Ha HAJIMYUE POTUBOIIOKA3aHU.

2: Kakumu TOIDKHBI OBITH YCIIOBHUSI KPAaTKOBPEMEHHOTO XpaHeHUs KpoBu? W3 mpeminoxeH-
HBIX BapMAHTOB OTBETOB BBIOEPUTE MPABUWIBHBIN U YKAXKHUTE €r0 HOMEp:

a. B 3aITasiHHBIX EMKOCTSX B XOJIOJUJILHON CTEPUIILHON KaMepe ¢ Temmneparypoit 2-6°C,

0. B aBTOKJIaBe,

95



B. B CTEKJISIHHBIX COCY/IaX.
3. Bribepute u3 npenyoKeHHOro cuucka (yHKIUU, KOTOPBIE BBITIOIHIET KPOBb B OPraHU3-
Me 4YeJOBEKa: 3alluTHas, MOAJEPKUBAIOIIAsl, COCAMHUTEIbHAS, IbIXaTeNbHAs, PETYJISATOpHAs,

TPaHCIIOPTHAS.

9 kJiace
Tema 1: Cmpykmypa u ceéoiicmea éeujecme
Texcmul 013 umenu:
Teker 1
ATOMHAas TIOABOIHAS JIOAKA

ATOMHBIE TIOJUTOJIKM UCTIOIB3YIOT PaJOaKTHBHOE TOILTMBO (B OCHOBHOM, ypaH). Pajnoak-
TUBHBIC MaTEPHUAJIbI BBIICIISIOT TEIIOBYIO YHEPTHIO B IpoIiecce siuepHoro pacnana. [Ipu 3ToM BEI-
JIENSIETCSl OTPOMHOE KOJIMYECTBO 3HEpruu. Ha aTOMHOM MOJUT0/IKE TaKOW MPOIECC OCYIIECTBISIETCS
B TOJICTOCTEHHOM pPEaKTOpE, KOTOPBIH HEMPEPHIBHO OXJIAXKIACTCS MPOTOYHON BOJIOM, YTOOBI U30e-
JKaTh MEPErpeBa, a TO U PACIUIABICHUS CTCHOK.

B tunmyHOM ABUTATENE ¢ SACPHBIM PEAKTOPOM OXJIAXKICHHAS BOJAA, IIUPKYIUPYS TOJ aB-
nennem 160-200 atmocdep mo 3aMKHYTOMY KOHTYPY, MOMaJaeT BHYTPh KOPIyca peakTopa, couep-
JKaIllero siJepHOe TOIUIMBO. Harperast Boja BBIXOAUT U3 PeaKTOpa W MCIONb3yeTCs AJis ImpeBpalie-
HUS B TaporeHeparope apyrod Boael B map. OcThIBas, OHa BHOBb BO3Bpamaercs B peakrop. [lap
BpaIllaeT JIONACTH TYPOUHHOTO JIBUTATEIISA. PeIyKTOp MepeBOIUT OBICTPOE BpAIllEHUE BaJIa TYPOMHBI
B 0oJiee MEJUICHHOE BpallleHUE Basla 3JIEKTPOoJBUTaTeNsl. Ban sjexTpoaBuraress mpyu MOMOIIA Me-
XaHW3Ma CHEIUICHUSI COEIUHSAETCS ¢ TPeOHBIM BAJIOM M JJIEKTPOTe€HEPATOPOM. DJIEKTPOJIBHUTaTENb,
Bpalnas rpeOHOM BaJI U TeHEpaTop, 00eCIeUnBaeT JIBIKEHUE JIOJIKA H BBIPA0ATHIBACT JICKTPOIHEP-
THIO, KOTOpasl 3amacaercs B OOPTOBBIX akKKymyisiTopax. B Poccuu co3naim w MCTIBITAIM YHHKATh-
HYIO SJIEPHYIO CHJIOBYIO YCTaHOBKY C PECypCcOM Ha BeCh KM3HEHHBIH IHUKJI aTOMHOM TMOJBOJIHOMI

JIOIKU.
3aoanusa:

1.3anonauuTe B OJI0K-CXeMe MMPOMYIICHHBIC 3BCHbS MMPOLECCa npeo6pa30BaHI/151 ;mepHoﬁ

SHEPTHUU B MCXaHUYCCKYIO SHCPIrUiO ABUKCHU A MIOIBOJIHOM JIOJKHU
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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 BHYTPh KOpITyca peakTopa, co-
JIeprKallero siaepHoe TormBo. Harperas Bosa BBIXOOUT U3 peakTopa U MCHOJb3yeTcs AJi IpeBpa-
LIEHUS B MapOre€HepaTope ApYyrod BoAbI B map». To €CTh B TEKCTE yKa3aHa 4acThb BOJASHOM Marwu-
CTpajill «peaKkTop-----laporeHepaTrop ------ peakTop». CocTaBbTE AHAJOTUYHYIO CXEMY JJIs APYroi
YacTH BOJSHOM Maructpaiu. st 3Toro BHUMATEIbHO paccMOTpuUTe cxemy asurareins. Cornacu-
TECh, YTO MOXKHO TMPOCTEAUTh AHATIOTUIO C TAKUMH TMOHATHUSMU U3 OMOJOTHH, KaK «MaJblil KpyT
KpOBOOOpAIICHUS» U «OOJBIION KPYT KPOBOOOPAIIICHUSI.

3. IIpeanonoxkum, 9T0 YICHHUK, 03HAKOMHUBIIHCH CO CXEMOUW yCTPOWCTBA JIBUTATEIIS C aTOM-
HBIM PEaKTOPOM, ITOCYUTAJI, UTO B HEE MOKHO BHECTH U3MEHEHUS: O0BbETUHUTD JIBE YACTH BOJSHOMN
maructpanu. Toraa Boga (map) OyneT LUPKYIUPOBATh MO KOHTYPY «peakTop---IIaporeHepaTrop---
[J1aBHAas TypOuHA ----TJIaBHBIM KOHJIEHCATOp TYpOUHBI------ peakTop». YKakKuTe OCHOBHOE MPEIsT-
CTBUE Ha ITyTH BHEJIPEHUSI dTOU UJIEH.

4. BbI B cocTaBe Ipymniibl KOHCTPYKTOPOB — pa3pabOTYMKOB JIBUTATENEH C SIIEPHBIM PEaKTO-
poM. M3MeHeHHe KakuxX MapaMeTpoB CYILIECTBYIOUIEH CHCTEMBbl >KH3HEOOeCHeueHHs MOJBOHON
nojku, o Bamemy MHeHUI0, yBETMYHT ee pecypc?

5. IlpoBenute aHanmu3 MpeACTaBIEHHOW Ha PUCYHKE CXEMbI MPOIECCOB, 00ECIIEUNBAIOIINX
paboTy MOTOKU. YKaXHUTE IPUUHHY, I0YEMY BOJa, HarpeBaeMas B peakTope, sIBISIETCS PaJrioak-
TUBHOMH, a BOJa B MApOI€HEPATOPE — HET: OHA MPOXOAUT IMPOLEAYPY OUUCTKH, OHM LIUPKYJIUPYIOT

10 Pa3HBIM KOHTYPaM U HE CMEITUBAIOTCS, B TTAPOTEHEPATOp JOOABIISIOT I€aKTUBATOP?
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6. V3 mpemioKeHHBIX BapHAHTOB BHIOEPHUTE TOT, KOTOPHIM OTBE4YaeT Ha Bompoc: [louemy
BOJIa MTOCTYIACT B aTOMHBIA PEAKTOP IO OOJIBIINM JaBJICHUEM, TOCTUTAIONINM BeIUIHHBI B 160-
200 atmocdep?

a. Jlng yBenuueHus: oT00pa TErI0BONW MOIIHOCTH.

0. Jlns yBenu4eHus: TeMrepaTypsl KUTICHHS.

B. Jlnst obecrieueHust MUPKYIISIUN BOABI B TApOTeHEpaTope.

7. Cuctema XU3He00eCTIeUeHUsI MOJUIOKA COACPKUT AUCTHILIATOP U AJIEKTPOJIU3Ep, Yepes3
KOTOpBIE ITOCTOSIHHO MPOITYCKa0T MOPCKYH0 Boay. KakoBo nx HazHaueHne? 13 mpuBEIEHHBIX HUXKE
BapUaHTOB HEOOXOAUMO BbIOPATH BBIMOJIHAEMbIE 3TUMH YCTPOUCTBAMH (DYHKIHH:

a. OuncTKa OT mpuMecei.

6. ToHkas QpunbTparus.

B. HarpeBanue, oOpa3oBaHue mapa c ero nocieayromeid KoHaeHcaen i MojrydyeHus au-
CTHJIJIMPOBAHHOU BOJBI.

r. IIpuroroBienne ropsiaei TEXHUYECKON BOBI.

1. [Ipou3BOACTBO KUCIOPOJa B pe3ysbTaTe 3JIEKTPOIN3a BOIbIL.

YcrpoiicTBo: DyHKIUM:

Huctumisarop

DneKTponu3ep

Texkcer 2
PannoaktuBHOE 00yUeHUE

Panuanus, B IMpoKoM cMbICiie, 03HAYAeT U3IydeHHEe, TO €CTh PACIPOCTPAHEHUE SHEPTUH B
BU/JIE€ BOJIH WJIM YacTUL. Pali0aKTUBHBIE U3TyYEHUS JIEISAT HA TPU BUIA:

— anb(a-u3IydeHHe — MOTOK SAep TeIus;
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— Oera-u3IydyeHue — MOTOK JIEKTPOHOB;

— TaMMa-M3JIyueHHEe — IOTOK BHICOKOIHEPTeTHYECKIX (POTOHOB;

— IOTOK HEHTPOHOB.

YenoBeueckuil OpraHu3M peryssipHO MOJIBEPraeTcs BO3ACHCTBUIO painOaKTUBHOIO 00Iyue-
Hus. [Ipubmmsurensao 80% eKeroHo Mmoxy4aeMoro KOJIMYeCTBa MPUXOIUTCS Ha KOCMUYECKHE Y-
y. OCHOBHBIM MPHUPOIHBIM UCTOUHUKOM M3IYyYCHHS CUMTAETCS MHEPTHBIM T'a3 paJioH, BBICBOOOXK-
JAFOIIUIACS U3 36MJI M TOPHBIX TOPOJI,.

PaguanmonHoe obiydeHue o cnoco0y NPOHUKHOBEHMs B OPraHU3M JIEJIUTCS Ha JiBa TUIA:
BHYTpEHHee M BHelIHee. [locineaHee XapakTepHO AJIS PacHbUIEHHBIX B BO3JyXE PaJUOHYKIHMJIOB
(apo30i1b, TBUTL). OHU MOMANAIOT HA KOXKY WIH OIEKIYy. B TakoMm ciiyyae MCTOYHHKH paJHalNH
MOXKHO YIaIHTh, CMBIB UX. BHemiHee e 00JlydeHHE BBI3BIBAET OXKOTH CIM3HCTBIX 00OJIOYEK U
KOXKHBIX MOKpOBOB. [Ipy BHYTpeHHEM THIIE OOJy4eHMs PaAMOHYKJIHbI MOINaJal0T B KPOBOTOK,
HalpuMep, 4epe3 paHbl, U yJAJIAIOTCS JIMIIb C IIOMOLIbI0 Tepanuu. Takoe 00JydeHrne IpoBOLUPYET
00pa3oBaHME 3JI0KAYECTBEHHBIX OMyXOJIEH.

PagnoakTBHOE M3ITy4YeHHE M3-32 MOHU3HUPYIOUIETO JIEHCTBHS NMPUBOJUT K 0OPa30BaHHUIO B
OpraHu3Me 4ejaoBeKa CBOOOJHBIX PaJMKaOB — XUMUYECKHU aKTUBHBIX arpeCCHBHBIX MOJIEKYJ, KO-
TOpBIE BBI3BIBAIOT MOBPEXEHHUE KJIETOK M UX rubenb. OcoOeHHO YyBCTBUTENbHBI K HUM KJIETKU
KEIyTOYHO-KUIIIEYHOTO TPaKTa, MOJIOBOW M KPOBETBOPHOH cucTeM. PagmoakTuBHOE 0O0IydeHHE
HapyImaeT ux padoTy, BHI3BIBAET TOIITHOTY, PBOTY, HapyIIEHUE CTyJa, Temreparypy. BozneicTBys
Ha TKaHM TIJ1a3a, OHO MOXET NMPUBECTU K JydyeBOH Karapakre. K mociaencTBUsIM HMOHU3UPYIOIIETO
U3Y4YEHUsl TaKXKe OTHOCIT TaKhe MOBPEXJICHMs, KaK CKJIEPO3 COCYNIOB, YXYALICHHE UMMYHUTETA,
HapyIIeHne TeHeTHdeckoro ammapara. Cucrema Irepenadyd HacJeICTBEHHBIX JaHHBIX MMEET TOH-
Kylo opranuzanuio. CBoOOJHBIE paJuKallbl U UX MPOU3BOJHBIE CIHOCOOHBI HapyIIaTh CTPYKTYPY
JIHK — HOocuTens reHeTndyeckod MH(opMaruyu. ITo NPUBOAUT K BOSHUKHOBEHHIO MYyTallUMH, KOTO-
pbl€ CKa3bIBAIOTCS HA 3/J0POBbE MOCIEIYIOUINX TTOKOJICHUH.

Ha aromapHOM ypOBHE 3TO MPOHMCXOIWT TaK. PammMoakTHBHBIC YAaCTHIIBI JIETST C OTPOMHOM
CKOpOCTBIO0, BEIOMBAS TIPH ITOM 3JICKTPOHBI 3 aTOMOB. B pe3ynbrare mocieaHue mpruoopeTaroT mo-
JOXKUTENbHBIN 3aps]. CBOOOIHBIN AJIEKTPOH M HOHU3UPOBAHHBIM aTOM BCTYIAIOT B CJIOXHBIE peak-
UM, B pe3ysbTaTe KOTOPHIX 00pa3yroTcst cBoOoAHbIe paaukansl. Hanpumep, Boga (H20), coctas-
mstromiast 80 % Maccel YenmoBeKa, 1Mo BO3JICHCTBHEM paJfialliy paciaaaeTcs Ha Ba paaukaita — H+
1 OH-. DTH maTonornyeckr aKTUBHBIE YACTHUIIHI BCTYIAIOT B PEAKIIMH C BYKHBIMH OMOJIOTUYECKH-
MU coenuHeHusIMUA — Monekynamu JIHK, GenkoB, ¢pepMeHTOB, xupoB. B pe3ynprare B opranuzme
pacTeT YMCIIO TMOBPEXKACHHBIX MOJEKYJ U TOKCHHOB, CTpagaeT KJICTOUHbIM oOMeH. Uepe3 HEKOTO-

poe BpeMs MOpa’KeHHbIE KIETKU MOTH0aroT Wi UX (PYHKIHUU cCephe3HO Hapylatores. M3-3a mospe-
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xnaeaus JIHK m myranuu reHoB KJeTKa HE MOXKET HOPMAJIbHO AEIUTHCA. DTO CaMO€ OMAacHOE I0-
CJICZICTBHE PAAMALMOHHOTO O0TYYEHUSI.

Bonpocwul ona oocyscoenusn:

- Jliig 4yenmoBeKa B KOCMOCE 3HAUUTEIBHYIO OIACHOCTH INPEJCTABISAET KOCMHYECKas pajua-
s, Yto 3amumiaet Jojei Ha 3emiie OT ee maryOHoro BOo3JeicTBus: aTMocdepa ¢ coaepkaiieics
B HEW MBUTBIO, BpalieHue 3emid, obaka, BOASHON Mmap, COJEpKaIIuiics B aTMOC(epe UITU MarHuT-
Hoe 1oJie 3emin?

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

- Ha JIyne marauTHOE TI0J1€ O4eHB ciiaboe. O3HAYaeT JIM ATO HAJIMYKE PaJIuallHOHHON orac-
HOCTU M HEBO3MOXXHOCTh OCBOCHHS uenoBeuecTBOM JIyHbI? Pa3BepHyTBIH OTBET HEOOXOAUMO

000CHOBATE.

Tema 2: Xumuueckue usmenenus coCmoaAnuA eeuiecme

Texcmot 012 umenus
Texer 1
PecraBpanusi naMAATHUKOB

B atmocdepe KpymHBIX TOpOIOB BO3POCIO COAEP)KaHUE AarpECCHBHBIX BEIIECTB, MOITOMY
MOBEPXHOCTHU MaMSATHUKOB, CAEIAHHBIX U3 METaJlla, 0JIBEpraoTcs arMochepHoi koppo3uu. B no-
clIeTHee BPEMs 4YacTO BO3HHMKAIOT TaKUE€ BUJIbI KOPPO3UH, KaK «OpOH30Bas 00JIe3HbY (MM «MEaHas
qyma»), IpU KOTOPHIX 00Pa3yOTCsl OCHOBHBIE XJIOPHJII MEIN - 3AIYCKAeTCs Psii XUMUYECKUX pe-
aKIUi ¢ ydacTHeM MeAM, KUCIOpOAa U Biaru arMocdepsl. B pe3ynbTrare 3TOro NpoucXoauT HHTEH-
CUBHAasl HEMPEPBIBHAS KOPPO3HUs, Pa3pyllaoLasi HOBEPXHOCTh CKYJBIITYP.

Cy1iecTByeT /1Ba OCHOBHBIX METO/1a 3alIUThl METAIIMUECKUX TTOBEPXHOCTEHN OT KOPPO3HUH:
1. HaneceHne MeTalJIMUECKUX 3aLIUTHBIX MOKPBITHH, Ha3bIBAEMBIX «OKEPTBEHHBIMW». Takoi cioi
3alUIIACT MOBEPXHOCTh MAaMATHHUKA, U30JIMPYs €€ OT aTMOC(HEpHBIX BO3ICHCTBUH, MPH 3TOM caM
MOJIBEPraeTcsi KOPPO3UU U CO BpeMEeHeM paspymiaercs. Takue MOKphITUS MOKHO HAHOCUTh pa3iiny-
HBIMH CII0cO0aMU, HallpuMep, rajlbBaHOMJIACTUKOM.
2. HaHeceHMs 3alllUTHOTO CIIOSI METOAOM IUIa3MEHHOTO WJIM Tra3orias-
MEHHOI'0 HambUIEHUs] METAJUIMYECKOTO IMOpOIIKAa C IOCIEAYIOLIEH ero
MPONUTKOMN CHENHUaIbHBIM HHTHOUTOPOM KOPPO3UH HAlbUIIEMOr0 METal-

na. Uuruburop, momnanas B MOPHI CIOsI, HAIEKHO YIEP>KUBAETCS B HUX,
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YTO TPEeNOTBpAILACT BO3/JCHCTBUE aTMOC(HEPHBIX
(daxTOpOB uYepe3 MOpHl HA METAJUT M yBEIHMYHUBACT
JOJIrOBEYHOCTD IOKPBITHSL.

Hanpuienne MOKHO OCYIIECTBHUTH, HaIpH-

Mep, MpU MOMOIIM TaKUX YCTPOMCTB, Kak ILIa3-

MOTPOHBI, Ta30TIa3MEHHBIE TOPEJIKHU, TYTOBBIE Me-
TaJUTM3aTOPbI U JIETOHAIIMOHHO-TA30BbIC MYyIIKHU. B ST
Cankr-IlerepOypre Tak ObUIH pecTaBPUPOBAHBI MHOTHE MAMSTHUKHU.

Bonpocwul ona oocyscoenusn:

— 3amuUTHBIA CII0M METAIIMYECKOTO MOPOIIKOBOTO MOKPBITUS SIBJIAETCS PBIXJIBIM, COAEP-
JKUT MHOTO ITYCTOT U IIOp W MPOHHIIAEM I BHEIIHEH aTMoc(hepsl U coJiepKalieiicss B HEl BJIar.
[Ipu KakuX yCIIOBUSX OH OyJET BBITOJHATH 3aMUTHYIO (DYHKIIUIO: MIPH 3aIIOJTHCHUH TIOP M MTyCTOT
CIEIMAIbHBIMU TIpernapaTamMmu, MPEnsSTCTBYIOIIMMHI KOPPO3UHU 3AIIUTHOTO CJIOS, IPU OKPAIIUBAHUI
MOKPBITUSL KpacKaMH HJIM AMAIIIMU, TIPU YCIIOBUU MPOMUTKU MOBEPXHOCTU MHTHOUTOpaMU KOPpO-
3UU WIX NPY TOBTOPHOM HAHECEHUH MOPOLIKOBOIO 3aIlIUTHOTO CIIOSI?

— MoryT 11 ObITH UCHIOIB30BAHBI OMUCAHHBIE TEXHOJIOTUU JUIS 3aIUTHI MaMSTHUKOB, BbI-
MOJIHEHHBIX U3 KamHs? [louemy?

— Ilouemy ckynbnTypHBIE KOMIO3HIIMHM PAa3MEMIAIOT JIMIIb, HA MAaCCHUBHBIX (PyHIAMEHTAaX:
JUIsT 00€CTieUeHUs] yYCTOWYMBOCTH CKYJBITYPHI, JUIsi PaBHOMEPHOTO pACIpEeTIeHUs BECOBOMU
Harpy3Ku Ha TPYHT, JUJISl YBEJIMUEHUS BBICOTHI CKYJBIITYPHI WM JJIs 3aIIUTHI CKYJIBNTYPHI OT BaH-

anoB?

Texker 2
I'azupoBanue BoabI

Yrnexuchsiii ra3 uinn CO», IBYOKHUCH yTiiepoja, JUOKCH] yriaepoa, OMKapOOHAT HCTIOIb3Y-
eTCsl Il MPUTOTOBIEHUS Ta3UPOBAHHBIX HAMUTKOB. [ a3WpOBaHHBIE HAMHUTKH, OCOOEHHO OXJa-
JKJCHHBIE, OBICTpEe U TIOJHEE YTOJNSIOT KaKIy. [Isl yTONeHUs jKaXabl YEIOBEK BHIMUBAECT MEHbIIIE
ra3upOBaHHON THTHEBOW BOJBI, YeM Hera3upoBaHHOW. CeroJHs B MPOW3BOJICTBE HAIMMTKOB YCH-
JICHHO JKCIUTyaTHpPYyeTCS OCHOBHOE CBOMCTBO YTJIEKHCIIOIO raza — KOHCepBHpymollee (obe33apa-
JKUBAIOIIee, Ie3MHPUINPYIOIIee, aHTUMUKPOOHOE), T.K. YIIIEKUCIIBIA Ta3 sBISIETCS KOHCEPBAHTOM -
BEIIIECTBOM, TYOUTEIHHO ACHCTBYIOIINM Ha KUBbIE MUKPOOPTAaHU3MBI, IPUCYTCTBYIOIINE B THThE-
BOM BOJIE.

VYriekucislid Ta3 U3MEHsET BOJAOPOIHBIN moka3atens (pH) BobI, onpenenstonuii xapakTep
XUMHUYECKHX U OMOJIOrMYecKUX ImporeccoB. B 3aBucuMocTu oT BenuuuHbl pH MeHsieTcs CKOpOoCTh

OMOJIOTHYECKUX peaKuHﬁ, TOKCHUYHOCTD 3arpsa3Hsaronmmnx BCIICCTB U T. H. I[J'UI MMATHLEBOM BOJbI OIITH-
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MaJbHBIM cuuTaeTcs ypoBeHb pH B nuamnaszone ot 6,5 g0 8,5 (mo pekomennauusim BecemupHoit op-
raHU3aluy 3paBOOXPAHEHUS - 7), OTKJIOHEHUE OT KOTOPOIO MOYKET CYLIECTBEHHO OTPA3UThCS Ha
3amnaxe, IPUBKYCE M BHEIIHEM BHE BOJbI. [Ipy HachllleHNH BOJBI YIIEKHUCIIBIM ra30M €€ YPOBEHb
KHCJIOTHOCTH Bo3pactaet 10 pH=3,8.

Bonpocul ona obcysymcoenusn:

— Ilpu HarpeBaHuM ra3upoOBaHHOM BOJIbI, SBJISIOIICICS BOJHBIM PACTBOPOM YIOJIBHOW KHC-
JIOTHI, BBIJCISIOTCS My3bIpbKU Ta3a. [louemy: BbIIENse€TCSl paCTBOPEHHBIN B BOJE BO3/AYX, 00pazy-
€TCsl BOASHOM map, B BOJHBIX pacTBOpax yrojibHas KHCIIOTAa HEYCTOMYMBA WJIM MPU HArpeBaHHUU
paziaraercsi C BbIIEJICHUEM YTJIEKHCIIOro ra3a’?

— JlakMmycoBass MHIUKAaTOpHAs Oymara mpH MOTPY)KEHUU €€ B Ta3UPOBAHHYIO BOJY MEHSET
nBset. Ha xaxoii?

— Meauky Ha OCHOBE MHOT'OJIETHUX MCCIIEI0BAaHUN M HAONIOAECHUN ONpEeAeTHId IPOTUBO-
MOKa3aHUsl K YHOTPEOIECHUIO Ta3UpOBAaHHOW MUTHEBOW BOJIBI: HAIM4WE sI3BbI W ractpura. Kakosa
OCHOBHAasi IPUYMHA 3TOTO OTPAaHUYECHUS: HU3KUM, BBICOKM HWJIM HOPMAJIbHBIA YPOBEHb BOJOPOJIHO-

ro rmokKasares?

Tema 3: Qusuueckue cocmoanus u U3MeHEHUs 6eUleCme

Texcm 0na umenusn:

IBOJIIOLMS 3BE3]]

[Tox nmeiicTBMEM CHJ BCEMHUPHOTO TMPHUTSDKEHUS OOJAKO MEXK3BE3JHOTO ras3a, COCTOSIIEro
TJIaBHBIM 00pa30oM U3 BOJOPO/Ia, COKMMAETCS U HATPeBaeTcs 110 3aKOHY cOXpaHeHus »Heprun. Ecnu
Macca o0yaka JIOCTaTOYHO BeJIMKa, TeMIepaTrypa W JIaBlieHHE B LIEHTpe oOJiaka JOCTUraeT 3Hade-
HUM, MPU KOTOPHIX HAYMHAIOTCS TEPMOsiIePHbIe PeaKMU CUHTE3a, B PE3YJIbTaTe KOTOPHIX BOJIO-
pon nipeBpariaercs B renuid. Tak poxkaaercs 3Be3/a.

Co BpemeHeM (Ha 3TO MOTYT YHTH MUJLTHAP/IBI JIET!) BOJOPO/ B LIEHTPAILHOMN YacTH 3BE3bI
BBITOpAeT, U oOpasyercs renueBoe sapo. Ho 3Be3ma mpu 5TOM HE TaCHET, MOTOMY YTO TEIIUNA TOXKE
SBJISIETCST SIIEPHBIM TOIUIMBOM: TIPH JOCTATOYHO BBICOKOM JIaBICHUM M TeMIlepaType cBbiie 15
MUJUTMOHOB T'PalyCOB HAUMHAIOTCA TEPMOSIIEPHBIE PEaKUU, TPU KOTOPBIX eIl MpeBpaIlaeTcs B
yraepoa. [Ipu aToM TeMmmeparypa sizpa eimie Oolbliie Bo3pactaeT. HakoHer gaBieHue, BO3pociiee
BCJICZICTBME HOBBIX TEPMOSJICPHBIX PEAKIUd, CTAHOBUTCS HACTOJBKO OOJBIIUM, YTO HapYKHBIC
CJIOM 3BE3/[bI OTOPACKIBAIOTCA Ha OOJIBIIIOE PACCTOSIHUE OT S/Ipa, a UX TEMIIepaTypa 3HAYUTEIHHO
YMEHBIIAETCS: 3B€3/1a MPEBPAIACTCS B KPACHbIN THraHT (KPaCHBIMU MX HA3bIBAIOT 3a UX IBET, a
TUTaHTaMU — 3a UX KOJIOCCAJIbHbIE pa3Mephl). Macca HEKOTOPBIX U3 3TUX 3BE3J] CPaBHUMA C Maccou
Counnia. Co BpeMeHEM OCHOBHOE TOILUIMBO TEPMOSIEPHBIX PEAKIM-BOAOPOJ U TEIUN — BBITOPAET.
BHeurnue ciou 3Be3/1bl, pacIupsisich, yIETalOT, a 3B€3/1a 3HAYUTEIIbHO YMEHbILIAETCS B pa3Mepax 1

npeBpauiacTcsa B 0eJiblii KapJHMK. benblil IBET 3Be3/bl yKa3bIBAaCT Ha TO, YTO TEMIEpaTypa Ha ee
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MOBEPXHOCTH BHIIIE TeMIeparypbl moBepxHoctu ComnHia. TepMosaepHble peakiinu B 0eJI0M Kapiu-
K€ YK€ MOYTH HE UAYT.

Ecnm macca siapa 3Be31bl ipeBbIinaetT Maccy ComHia 6ojiee, 4eM B IoJITopa pasa (Oenblii ru-
raHT), 0OYCJIOBJICHHOE CHUJIaMU TATOTEHUS JTABJICHUE B SAPE 3BE3/IbI CTAHOBUTCS CTOJIb OTPOMHBIM,
YTO OHO KaK OBl «BIABIMBAET» JIEKTPOHBI B IPOTOHEI, B PE3Yy/IbTAaTe YEro 00Pa3yrTCs HEHTPOHBI.
Tak BO3HUKAECT HEMTPOHHAA 3Be3/1a, KOTOPasi COCTOMT B OCHOBHOM M3 HelTpoHOB. Macca Ta-
KOH 3BE3/bl MOKET OBITh CPaBHUMOM ¢ Maccoit CoJTHIIa IPH TUaMETPe B HECKOJIBKO KHJIOMETPOB!
[InoTHOCTH HEUTPOHHOM 3BE3/1bl OJIM3KA K IJIOTHOCTH aTOMHOTO sifjpa: 1cMm3 BemiecTBa Takoi 3Be3-
JIbl CPaBHUMa C MAacCOM HECKOJBKHX TPYKEHBIX TOBapHBIX BaroHoB. OOpa3oBaHWE HEUTPOHHOU
3B€3/Ibl MIPOUCXOAMT 32 JOJU CEKYHIbI M COMPOBOXKIACTCS B3PHIBOM HEBEPOSITHON Cuibl. Takue
B3PBIBBI HA3BIBAIOT BCIBIIIKAMU CBEPXHOBBIX.

Ecnu macca 3Be37ipl 3HAUMTENBHO MpeBbiaeT Maccy CollHIa, TO cujla TpaBUTAIH «3aCTaB-
JSIET» 3BE3/ly CXKUMAThCS Jake MOcje TOro, Kak OHa CTaHeT HeHUTpoHHOHW 3Be3noil. M HacTymaer
MOMEHT, KOTJIa CHJIa TATOTEHHS] CTAHOBHUTCSI HACTOJIBKO OOJIBIION, YTO OHA «HE BBITYCKAET» HApY-

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

3aoanusa:

1.3anonHute B 0J0K-CXeMe MPOMYIIEHHBIE 3BEHBS TTPOIIECC:

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

OQnako
paspeskeHHOTO — 9= 3Be3na — ? ?
Me:K3BeIHOTO Iasa

2) DBomroIMs 3BE3/bI C MACCOM, CyIIecTBEHHO Oonblieii macchl ConmHIa

Odnako
paspe:kenHoro —®| Bemnblni rurantr — ? ? — ?
MeIK3Be[THOTO Taza

2. Beinenure 2-3 npoOiembl, ¢ KOTOPBIMH, 10 BallleMy IPeICTaBICHHIO, CTAIKUBAIOTCS acT-
podusuku npu uzydenuu 3Be3q. OO0CHYHTE CBOE MHEHHUE.

3. CocTaBbTe CUHKBEIH Ha TeMy «YUepHas qpipa

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

OkcnepumeHT 1: B mom-nmuTpoBoi 0aHKe MUTHEBOM BOJABI PACTBOPUTE IOJOBUHY YaWHOM
J0KKH cosii. HareiliTe 4acTh CONSTHOTO pacTBOpa B IJIACTUKOBBIN CTaKaH, a OCTABIIYIOCS BOJY HE

BBUIMBAlTE W3 0AHKH — OHA MOHAJAO0UTCS B KOHIIE OMBITAa. BBIpeKbTe B MOPOIOHOBOM r'yOKe yriyo-
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JICHHWE TI0J] CTaKaH Ha TOJOBHHY €€ BhICOThL. CTakaH JOJKEH BXOAUTH B yriyOrneHume Oe3 3a3opa.
CrakaH ¢ COJSIHBIM PaCTBOPOM Ha CJICTAHHON BaMU IOJICTaBKE TIOMECTUTE B MOPO3UIBHYIO KaMepy
XOJOoaMIIbHIKA. Uepe3 Kax/Iblii 4ac CMOTPHUTE, Kakas 4acTh BOJbI 3amepana. Koria 3amep3Her npu-
MEpPHO OJIHAa TPETh pacTBOpa (Jiex OyIeT BBEPXY), BEIHBTE CTAKaH U3 MOPO3WIBHOM KaMepbl. AKKY-
paTHO BBIHBTE JIEA U TMOJIOKUTE €r0 B TapesKy, MOJ0KIUTE IPUMEPHO 5 MHUHYT, MOKa JIel CJIeTKa
noaraer. Crneiire oO6pa3oBaBuIylOCS BOJY, IMO-
CJIe 4ero TMOJIOKUTE JIeJ B MyCTOM CTakaH U
MOJIOKANTE, MOKAa OH TOJIHOCTBIO PacTaeT u
Harpeercss 10 KOMHATHOH TeMIIepaTyphl.
CpaBHHTE TeNeph COJICHOCTh OCTABJICHHOTO B
0aHKe COJISTHOTO pacTBOpa W BOJIBI, 00pa3o-

BaBIIelcsa n30 jgbaa. CruenaiTe BBIBOI U OIHU-

HINTE €10.

DxcnepuMeHT 2: B mon-nutpoByro 6aHKY BOJbI KAITHUTE HECKOJIBKO Karlejb YepPHON TYIIH U
XOopomuio 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 CAEIIAHHOM BaMM IMOJICTABKE MOMECTUTE B MOPO3WIBHYIO KamMepy XOJo-
IuibHUKA. Uepes KaKIplii uac CMOTPHTE, Kakasi 4acTh BOJIbI 3aMepaiia. Kora 3aMep3HeT nmpuMepHO
OJIHa TPeTh pacTBopa (Jex OyneT cBepXy), BBIHbTE CTaKaH M3 MOPO3UIILHOW Kamepbl. AKKYpaTHO
BBIHBTE JI€/l U MOJIOKUTE €ro Ha Tapenky. CrenaiTe BBIBOJ U 3aIIUIIUTE €Tro.

Bonpocul ona oocyymcoenusn:

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

— Kakue rnmobanbHbIe HpOGJ’ICMBI MOKHO PCIIHUTL C  UCIIOJIB30BAHUCM 3TUX TEXHOJIOTHI?

Tema 4: Ixonozuueckue cucmemol
Texcmul 0nsa umenus:
Texcer 1
HcekyccTBeHHBIE IKOCUCTEMbI
HckyccTBEHHBIE 9KOCUCTEMBI — SKOCUCTEMBI, CO3JJaHHbIEC YeJIOBeKOM. [IpocTeimum nmpume-
POM TaKOTO poja MOKET CIY>KUTh akBapuyM. B HeM HMeI0TCs pacTeHusi, OCYIIeCTBIsOMUE GoTo-
CUHTE3, PBIOBI WK JPYTHUE KUBOTHBIE, MUKPOOPTaHU3MBI, TIepepadaThIBAIOIINE MPOTYKThI KU3HE-

JIeATeIbHOCTH )KMBOTHBIX. HO akBapuyM He SIBIISIETCS CAMOCTOSATEIBHOM YCTOMYMBOW CHUCTEMOM, T.
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K. OH HYXXJIaeTCsl B MOCTYIUICHHH OIPEACICHHBIX BEIIECTB M3BHE, HAIPUMEp, KopMma Uil PbIO, U
BBIBE/ICHUS YaCTH MIPOYKTOB ITyTEM 3aMEHBI WIH (DUITBTPALIUN BOJIBIL.

OcHoBHbBIE 0COOEHHOCTH UCKYCCTBEHHBIX IKOCHCTEM:

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

2) WcKycCTBEHHBIE YKOCUCTEMBl MMEIOT HE3aMKHYTBIA ITMKI 0OMEHA BEIIECTB M DHECPIHH.
YacTh NUIIEBBIX LIETIOYEK B TAKUX IKOCUCTEMAX pa3pyllaceTcs, U, KaK CIEJICTBUE, YEIOBEK CTAHO-
BUTCSI 3B€HOM 3KOCHCTEMBbI, 00ecrieurBasi ycTpaHeHHe MPOAYKTOB pacrmaja, co3aaBasi KoM(QOpTHbBIE
ycloBus cymiecTBoBanus. Llenu nuTanus B akBapuymMax KOPOTKHE U XapaKTEPHU3YIOTCS HaJIM4heM
2-4-X 3BEHBEB.

3) VckycCTBEHHBIE SKOCUCTEMBI XapaKTEPU3YIOTCS BUAOBOM MaJIOYUCICHHOCThIO. [lelicTBu-
TEJIbHO, YEIIOBEK B aKBApUYME CO3/1a€T SKOCUCTEMY JUIsl 00eCleYeHHsI CYIIIECTBOBAHUS OJJHOTO WIIH
HECKOJIbKUX BUJIOB PbIO U pacTeHUI.

HopMmanpHOe QyHKIIMOHUPOBAaHWE aKBapuymMa BO3MOXKHO JIHMIIb B YCIOBHSIX PAaBHOBECHOTO
COCTOSTHUSI OMOJIOTUYECKOW CHCTEMBI TPU ONTHUMAIBHBIX Mapamerpax cpeibl. B cTaHOBIEHWUU U
MOJAJEP>)KaHUU PABHOBECHS MPUHUMAIOT y4acTHE BCE BOJIHBIE OpPraHu3Mbl (pbIObI, aMmpuOUM, MOJ-
JIOCKU M Jp.), pacTeHusi (BBICIIME PACTEHHUS U BOJOPOCIH), OJHOKIETOYHBIE MUKPOOPTaHHU3MBI
(6axTepumn, mpocreiue). Maneiiiee HapylieHHe OanaHca B CHCTEME BEJIET K IMOTEpe PaBHOBECH S,
YTO BKJIIOUAET MEXAHU3MBbI, HAIIPaBJICHHBIC HA CTaOMIM3alui0 OnocucteMsl. [Ipu HEBO3MOKHOCTH
BOCCTaHOBJICHMsI OaaHca, akBapuyMHas OMocrucTeMa ruOHeT.

Bonpocw ona obcyrcoenun:

— Kucnoraocts Boasl pH oka3biBaeT 0ombIloe BIHUSAHUE HAa OMOXUMHYECKHE U OHMoJornye-
CKH€ TIPOIECCHl U MMEET BaKHOE 3HaueHue B KM3HU pbI0. B mporeccax ¢oTocuHTe3a, MpoTeKato-
IIMX Ha CBETY, PACTCHHS MOTPEOJISIIOT YIIEKUCIBIN a3, 4To MoBbIiaeT yposenb pH. Houbto kuc-
JIOTHOCTH BOJIbI TOHMKAETCS, UTO CBS3aHO HE TOJBKO C OTCYTCTBUEM (DOTOCHHTE3A, HO U C BhIJIENE-
HueMm CO; nipu IbIXaHUU pacTeHuid. MHOTHE phIObI BroJHE 6€30071e3HEHHO MEePEHOCAT OTKIOHEHUS
KHCIIOTHOCTH BOJIBI OT HEUTpanbHOTO nokaszarens (pH= 7-8). 3To o0BsCHSAETCS TEM, UTO OpraHU3M
MMeEeT IENBIN PsII CUCTEM, CTiaxuBaromux konedanus pH. OgHako pe3koe M3MEHEHHe KUCIOTHO-
CTH BOJBI MOXKET CTaTh MPUUHNHOMN TrOenu poI0. [louemy?

Mexny KakuMu OOUTATeNsIMU aKBapruyMa MOXKET BO3SHUKHYTh KOHKypeHumilg: BHUJIaMU CO
CXOJHBIMU MOTPEOHOCTSIMH, BUJIAMU, U3BJICKAIONIMMH TOJIb3Y U3 CBS3H JAPYT C APYroM, XHUIIHHUKA-
MU ¥ J)KEPTBaMH, ITapa3uTaMH B X035eBaMu?

3aoanus.

19
KonkypeHnus — 3T0 B3aMMOOTHOIIICHHUS aKTHBHOTO COPEBHOBAHHS MEXTy 0COOSIMHU OIHOTO MJIH PA3HBIX BHUIOB CO
CXOJHBIMHU TIOTPEOHOCTAMH 32 CPE/ICTBA CYIIECTBOBAHIS U YCIOBHUS Pa3MHOKCHHS.
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1.AxBapuyMmHbIE pacTEeHUs pa3pacTarOTCs HaJ BOAOW WIM IUIABAlOT HA MOBEPXHOCTHU, TIE

OCBCIICHUEC 0oJiee HHTEHCHBHO U TAC OHU JOIIOJHUTCIIBHO ITOJIYYaroT yI‘JIGKHCHBIfI ra3 u3 aTMOC(i)e-

pbl. B mpotiecce dhoTocuHTe3a MOJIEKYIIBI XJIOpOHILIa paCTeHUI CTaHOBATCS Hanbosee akTUBHBIMU

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

OpaHXEBOTO0 M KPacHOTO IBeTa). ITO HamOojee BaXKHBI CBETOBOM TUANa30H JiI HHTEHCUBHOTO

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.
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I/ICHOJ’[BSYX O9THU JaHHBIC, 06’B$[CHI/ITC, Mo4YeMy pacTCHUsA, KOTOPBIC BO BPEMA CBOCTO KM3HCH-

HOI'0 IHUKJIA IMOCTOSAHHO MOTPYKCEHBI B BOAY Ha HOCTATOYHYIO FJ'IY6I/IHy, H4aCTO HCIBITBIBAIOT HEC-

XBAaTKy AUOKCHIA YIJIEpoda M HCAOCTATOK OCBCIICHHA, U HC MOT'YT HOCTHIHYTH HCO6XOI[I/IMOI‘O

ypOBHsI (POTOCHUHTE3A.

2. JInst HOpMaNBbHOTO (DYHKIIMOHMPOBAHUS aKBapuyMa HEOOXOIUM KOHTPOIb ypoBHS pH.

Hepe‘lI/ICHI/ITC BO3MOXKHBIE CIIOCOOBI HU3MEPCHHUA YPOBHSA KHUCIIOTHOCTU BOJBI. HpOBe)II/ITe IIOHCK B

Pa3JIMYHbIX HMCTOYHHKAX I/IH(I)OpMaI_[I/II/I O MPUPOAHBIX HWHAUKATOPAX YPOBHA KUCIOTHOCTHU BOJBI.

OHeHI/ITe BO3MOXXHOCTH UX UCIIOJIL30BAHUA B aKBaprUyMax.

Texer 2

I[J'ISI 00BSICHEHHS BbIMHUPAaHUAd JUHO3aBpPOB, KOTOPOC ITPOU3OULIIO TIPUMEPHO 65 MUJUIMOHOB

JICT Ha3al, ObLIH BBIIBUHYTBI IBC 'MITIOTE3bI:

I'mmore3a A (CTOJIKHOBEHHE C ACTEPOUIOM)

I'mnore3a B (u3Bep:keHUs BYJIKAHOB)

JluHO3aBpbI HCUe3H, IOTOMY UTO FpOMaJ-
HBIN acTepOu]l CTOJNKHYJCA ¢ 3emiieid. B pe-
3yJbTaTe CTOJKHOBEHUS HAYaJIUCh MOXKapbl U
BBIOpPOCHI 00JIAKOB MBUIM U Ca)KU. 3aTEM MO-
CJIeI0BaJl JJINTENbHBIN NIEPUOJ TEMHOTBI, KO-
TOPBII MPUBEN K TOMY, YTO CYIIECTBOBAHUE
pacTeHUi CTaJlo MPAKTUYECKU HEBO3MOXK-
HBIM.

JInHO3aBpbI MCUE3IU TIOTOMY, UYTO IIPOU30-
IIJIO MHOT'O CHJIBHBIX U3BEPKEHHUH BYJIKAHOB.
B pe3ynbrare n3Bep>KeHNUI HA4aIuCh MOXka-
PBL, ¥ BBIOPOCHI 00JIaKOB MBLIU U CaXKHU. 3aTeM
MIOCJIEI0BAJ AJTUTENBHBII IEPUOJ TEMHOTHI,
KOTOpBIH NPUBEN K TOMY, YTO CYIIECTBOBA-
HUE pacTEHUH CcTalo NPaKTHYECKU HEBO3-
MO>KHBIM
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Y4eHble, TPOBOAS UCCICIOBAHMS MO ATHM JABYM TUIIOTE3aM, OOHAPYKUIH TPU CIIEY-

romux (axra:

daxr 1 dakr 2 Pdakr 3

Ot ynapa actepouna | B ropasix mopoaax, 00pa3oBaBIIHXCS OkoJ10 65 MUJUIMOHOB JIET
OKOJIO 65 MUUIHO- |65 MUJITMOHOB JIET Ha3a/, OYCHb BHICOKUH |HAa3a] 00pa30BajiCh CIOU
HOB JIET Ha3aJ BOJIU- | ypOBEHb COJIEP)KaHUS UPUIIUS. DJIEMEHT | CaXKU. DTH CIOU

31 Mexuko 006pa3o- |MpUAMNA PEIKO BCTPEYAETCsl Ha MOBEPXHO- | 0OHAPYKUJIHM Ha 3emiie B

BaJICs OTPOMHBII CTH 3eMJIM, HO B TO )K€ BpeMs HaXOoIUTCs | pa3HbIX MecTax. Caxa
Kpatep. HIOKE TIOBEPXHOCTH 3eMIIH, B €€ MaHTHH. | 00pa3yercsi, Korjaa ropst
Taxoke ero HaXoAAT B aCTEPOUIAX. jeca.

Bonpocwt ons 0ocyscoenusn:

Kakyio u3 rumore3 mOATBEpKIACT KaXABIH M3 3THX Tpex (akTtoB? OOBemute «A»
(CronkHoBenue ¢ acrepouyom), «By» (M3Bepkenus BynkanoB) wim «O0e» (00e TUIIoTe3sl) B
Kax10il crpoke. OOOCHYiTE CBOIO MO3UILMIO, UCTONB3Ys IPU HEOOXOIUMOCTH UH(OPMAIIHIO

U3 Ipyrux UCTOYHHUKOB

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

1. Tak xak JUHO3aBPHI BBIMEPIH, UX MOKHO OOHApyKHUTh TOJBKO B BUJIE HCKONAEMbBIX
ocTaTKoB. BepHBI MiIM HEBEPHBI ClEAYIOIINE YTBEPXKICHHUS 00 McKomaeMbIX ocrtatkax? OOBeaute

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

YTBepxKaeHus BepHoe niin HeBepHoe
bpun HaEHBI OCTATKHU UCKOITAEMBIX PACTEHHM, KOTOPBIE KUJIU 10 Bepnoe / Hesepnoe
BBIMUPAHUS TUHO3aBPOB

MO’KHO HaliTH UCKOIMAEMBbIE OCTATKHA BUJOB, KOTOPHIE )KUBYT B Bepnoe / HeBepuoe
HACTOSILIEE BPEMS
IIpouiecc popmupoBanus Ha 3eMiie HCKOMIAEMBIX OCTATKOB B Bepnoe / HeepHoe
HACTOSIIIEe BPEMS HE MPOUCXOIUT

2. YToOBI MOTy4nTh O0JIee TOYHOE MTPECTABICHHE O CPEe OOUTAHMS U DKOJIOTHH 3eMITH B
IIPOLIOM, T€0JIOTH U3y4YaroT TOPHBIE IOPOJIbI U NCKONIAEMbIe OCTaTKH. HEeKoTOphle N3 BOZMOKHBIX
HaXO0JIOK YUYEHBIX U CIEaHHBIX UMM BBIBOJIOB ITPUBEICHBI HUXKE B TaOJIHIIE.

Crenyer nu KaXXJblid BBIBOJ U3 COOTBETCTBYIOIINX HAXO0K?

Haxoakmu Mo:kHO JT4 cAeIaTh CileAyIolue BbIBOIbI? Jla/Het?

B ocagounbix noponax npu- | Korga-To Ha 3TOM TeppuTopuu i pasueie Bu- | Jla/ Her
OpE)XHBIX 30H HalJIeHbI OTIE- | JIbl JUHO3aBPOB
YaTKHU CJIEA0B Pa3HbIX BUIOB
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JTMHO3aBpOB
Ha tepputopun 6su1 00Ha- | B mpomnutom Ha 3T0i TeppuTopun npoxonmna uH- | Jla/ Her
pyKeHbl He()Th U KaMEHHBI | TEHCUBHAsI BYJIKAHUYECKasl IeATeIbHOCTh

yroJib

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

OCTaTKH

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

Texer 1

I'ennast Moaudukanus pacreHui

I'enetruecku MoaupuuupoBanubiii opranu3m (I'MO) — opranusm, reHOTHII KOTOPOIro ObLI
MCKYCCTBEHHO HM3MEHEH IpPU MOMOLIM METOJOB T€HHON HHXEHEPHH. DTO ONPENEIICHUE MOXKET
MPUMEHSTBCS I PACTEHUH, )KUBOTHBIX U MUKPOOPTaHU3MOB. | 'eHeTndeckast Moau(puKaIus OTIv-
YaeTCs LeJICHANIPaBICHHBIM U3MEHEHHEM T€HOTHUIIA OpraHu3Ma B OTJIMUKE OT CIIY4allHOTO, Xapak-
TEPHOTO ISl €CTECTBEHHOI'O0 M UCKYCCTBEHHOTO MYTalMOHHOTO Ipouecca. OCHOBHBIM BUJIOM I'€He-
TUYEeCKOM MoaudUKaIK B HACTOAIIEE BpeMs SIBJISETCS UCIIOJIb30BaHNUE TPAHCTEHOB UIS CO3AaHUS
TPAHCTEHHBIX OPraHu3MoOB. TpaHCreHe3 — 3TO MPOIECC BBEICHUS YETOBEKOM JIMOO TPUPOION Y-
JKEpPOJIHOTO TE€Ha, Ha3bIBAEMOT'O TPAHCTEHOM, B KUBOW opranusM. [Ipu 3TOM OpraHusM moJiydaet
CBOMCTBA, KOTOPbIE OH MOKET NepeaaBaTh NOTOMCTBY.

B cenbckom xo3siicTBe M UIIEBOM TpoMblnuieHHOCTH 1o MO noapa3ymeBaroTcs: TOIbKO
OpraHu3Mbl, MOAU(PHUIIMPOBAHHBIE BHECEHHEM B UX T€HOM OJHOTO WJIM HECKOJbKHX TPAHCTECHOB.
['eHHast MHKEHEPHS UCIOJIB3YETCs IJIsi CO3/IaHUSI HOBBIX COPTOB pPacTeHUH, YCTOMYMBBIX K HeOJa-
TONPUSTHBIM YCIOBUSM CPEIbl U BPEAUTENSM, 00IaIalolIUX JIYUIIIUMH POCTOBBIMH M BKYCOBBIMHU
kadecTBamu. 3a nepuof ¢ 1996 roga nmo 2013 rox miomiaau, 3aHsATbie MO BO3/EJbIBAHUE TE€HETH-
YeCcKU MOJIU(UIMPOBAHHBIX pacTeHuH, yBennuuiauch B 100 pa3 u coctaBuiu B Mupe Oosiee 170 mix
ra.

[Iporiecc cuHTE3a TEHOB B HACTOSIIEE BpeMs pa3padOTaH OYeHb XOPOIIO U JaKe B 3HAUH-
TETHHOU CTENeHU aBToOMaTH3upoBaH. CyIIECTBYIOT CIEIMANIbHEBIE annapaTsl, cHa0kEHHBIE DBM, B
MaMATH KOTOPBIX 3aKJIaJIbIBAIOT MPOTPAMMBI CHHTE3a Pa3IMYHBIX HYKJICOTHIHBIX MOCIEA0BATEb-
HocTeil. UTOOBI BCTPOHUTH T€H B BEKTOP, MCIOIB3YIOT (PEPMEHTHI — PECTPUKTa3bl U Jaurasel. C mo-
MOIIIbIO PECTPUKTA3 T'€H U BEKTOP MOXHO pa3pe3arb Ha Kycouku. C MOMOIIBIO JIUTa3 TaKUe Kycod-
KH MOXKHO «CKJIEUBAThY», COCTUHATh B MHOW KOMOWHAIIMU, KOHCTPYUPYS HOBBIM T'€H WX 3aKII0Yast
ero B BekTop. [lomynsgpHbIMH METO/IaMU BBEACHUS BEKTOpPA B KJIETKY PACTEHUH SIBJISIETCS MCIOJb-

30BaHUE OCOOBIX MMOYBEHHBIX OAKTEPHIl UM T€HHOU MYIIKH.
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TexHuka BBeIeHUS T€HOB B OakTepuu ObuIa pazpaboTaHa MMOCIE OTKPHITHS SBJICHUS OaKTe-
pHuaIbHOM TpaHchopManuu. B 0CHOBE 3TOTo SBICHUS JIEKUT NPUMUTHBHBIN TOJIOBOM MpoLEcC, KO-
TOPBIN Y OaKTepUil COMPOBOXKIAETCI OOMEHOM HeOOIbIUMHU (GparmMeHTamMmu HexpomocomHon JITHK,
wiazMugamu. [lna3muiHble TEXHOJIOTHY JIETTIM B OCHOBY BBEJICHHS HCKYCCTBEHHBIX T'€HOB B OaKTe-
pHAJIbHBIE KJIETKHU.

B nHacrosimee Bpems clieUaTMCTaMU TOJTYY€Hbl Hay4HbIE JaHHbIE 00 OTCYTCTBHH IOBBI-
IIEHHOW OMACHOCTH MPOAYKTOB U3 TEHETHYECKH MOAU(DUIIMPOBAHHBIX OPraHU3MOB B CPAaBHEHHUU C
IIPOAYKTAMH, MOJYYEHHBIMH U3 OPraHU3MOB, BBIBEICHHBIX TPaJULUOHHBIMU MeToAaMH. ['J1aBHBIN
BBIBO/JI, BbITEKatONIMil 3 ycunuit 6onee uem 130 HaydHO-HMCCIIEOBATEIBCKUX MPOEKTOB, OXBAThI-
BAIONIMX 25 JIET UCCIEeNOBaHUN U MPOBEIAEHHBIX ¢ yyacTueM Ooiee yeM 500 HE3aBHCHMBIX HCCIIe-
JIOBAaTEJIbCKUX TPYII, COCTOUT B TOM, YTO OMOTEXHOJIOTMU U, B yacTHOCTH, I MO Kak TakoBble HE
OoJiee onacHbl, YeM, HallpuMep, TPaJIUIIMOHHbIE TEXHOJIOTUU CEJICKIIUY PAaCTEeHUI.

Bonpocul ona oocyscoenusn:

— Uro u3yyaer reHHas UHXEHEPHs, B OTIINYUE 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 MUKPOOHOJIOIMUECKO-
ro CUHTEe3a, T€HHOM MJIM KJIETOYHOI MHXEHEPHH, a MOKET ObITh B OMOXUMHU?

— I'me u xorna Bel CMOK€ETE IPUMEHUTD AT 3HAHUS?

Texer 2

MyTanuun

OCHOBHOE CBOMCTBO I'€HOB 3aKJIIOYaeTCd B TOYHOM CaMOKONMPOBAHUH, Onaroaaps 4emy u
IIPOUCXOIUT HACJIEICTBEHHAs Iepefada MHOXKECTBA IIPU3HAKOB OT poautened k aeraMm. OpHako,
3TO CBOMCTBO 3TO HE SBIISIETCS a0COMIOTHBIM. ['eHbl 00J1afaoT ee U CoCOOHOCThIO N3MEHSThCHS,
npuoOpeTaTh HOBbIE CBOMCTBA. Takue W3MEHEHHs I'eHOB Ha3bIBAIOTCS MyTalUsIMH. MyTalu TeHOB
CO3/aI0T M3MEHYHMBOCTh, HEOOXOJMMYIO JJISi 3BOJIOLMHU KHUBOW MaTepuu, MHOroodpaszus Gpopm
XKHU3HU. MyTaluy BO3HUKAIOT B JIIOOBIX KJIETKAaX OpraHu3Mma, HO MepeaaBaThCsi MOTOMCTBY MOTYT
TOJIBKO T'€HBI MOJIOBBIX KJIETOK.

[TprurHBI MyTanuil 3aKJII0YAIOTCS B TOM, 4TO MHOTHE (DaKTOPHI BHEUIHEH cpesibl, C KOTOPbI-
MU Ha MPOTSHKEHUU >KM3HHU B3aUMOJIEHCTBYET KaXKIbl OpraHu3M, MOT'YT HapyllaTh CTPOTYIO yIIO-
PSIOUYEHHOCTh TpOIlecca CaMOBOCIIPOM3BECHHUS T€HOB, XpPOMOCOM B LI€JIOM, MPUBOJIUTH K OIIUO-
KaM B HacJeJ0BaHUU. B skcreprMeHTax ycTaHOBJIEHBI ClIeAYIOIHEe (PAaKTOpPbI, BHI3BIBAIOIINE MYyTa-
LMU: HOHU3UPYIOLIEE U3IIydYEeHNE, XMMUYECKHE BEIECTBA U BBICOKas TeMrepaTrypa. O4eBUIHO, 4TO

BCe 3TU (aKTOPBI UMEIOTCS M B €CTECTBEHHOM cpele OOMTaHWs 4YeJoBeKa (HampuMmep, eCTeCTBEH-

109



HBIH (OH paaMalii, KOCMUYECKOTO M3JIydyeHHs). MyTaluu CyIIECTBOBAIM BCErJa KakK BIIOJIHE
0OBIYHOE NPUPOJHOE SBJICHUE.

Byayun B cBoeil cyTu ommOKkaMu B mepejadye reHEeTHYeCKOro Marepuaia, MyTallud HOCSAT
CIIy4aifHbIN ¥ HEHANPaBJICHHBIN XapakTep, TO €CTh MOTYT OBITh KaK MOJIE3HBIMH, TaK U BPEAHBIMU U
OTHOCHUTEJIBHO HEUTPAJIBHBIMU JUIsl OPraHU3Ma.

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

MyTanuu AenaTcs Ha €CTECTBEHHBIE M UICKYCCTBEHHBIE. ECTECTBEHHBIE MYTAallMM BO3HUKAIOT
HETPOU3BOJIBHO, @ UICKYCCTBEHHBIC - TIPU BO3JCHCTBUU HA OPTaHU3M PA3JIMYHBIX MYTareHHBIX (hak-
TOPOB PUCKA.

Paznuyaror:

1) ['eHOMHBIC MyTallMU — 3TO MYTAllUU KIETOK, B PE3yJIbTaTe KOTOPBIX U3MEHSCTCS YUCIIO
XPOMOCOM, 4TO BEIET K BOSHUKHOBEHUIO U3MEHEHUN B TEHOME KJIETKH. | €eHOMHBIE MyTalluK CBsA3a-
HbI C U3MEHEHUEM YHUCJIa XPOMOCOM B KIIETKE.

2) XpOMOCOMHBIE MYyTallMM — 3TO MYTAalluu, MPU KOTOPBIX MPOHUCXOTUT MEpecTporKa
CTPYKTYpbI OT/AEIBHBIX XPOMOCOM, B pE€3yJIbTaTe Yero HabJII0JAI0TCs MOTEPs UM YABOECHUE YacTH
TEHETUYECKOT0 MaTepHalla XpOMOCOMBI B KJIIETKE, H3MEHEHHE OPUEHTAllNA CETMEHTOB XPOMOCOM B
OTJIENBHBIX XPOMOCOMAX, & TAKXKE NEPEHOC YaCTH F'€HETUYECKOr0 MaTepuasa ¢ OJHOW XPOMOCOMBI
Ha JIpYyTyIo.

XpPOMOCOMHBIE MYTAlIUU CBSI3aHbI C U3MEHEHHEM XPOMOCOMBI, 0OMEHOM y4aCTKOB HETOMO-
JIOTUYHBIX XPOMOCOM.

3) 'enHble MyTaluu — 3TO MYTallMH, IPU KOTOPBIX UIET U3MEHEHHUE OJHON MJIM HECKOJIb-
KHX Pa3JIMYHBIX YacTel reHa B KJIeTKe. | eHHble MyTallui OXBaThIBAIOT OJIMH T'€H U OEJIOK, KOTOPBIN
KoJaupyercs 3TUM reHoM. Ha reHHOM ypoBHe M3MeHeHMs nepBu4yHOU cTpykTypbl JIHK renos non
JeiicTBHEM MyTalluii MEHee 3HAUUTEIbHBL, YeM MPU XPOMOCOMHBIX MYTalIMSIX, OHAKO T'€HHBIE MY-
TaIlMM BCTpedaroTcsi Oojiee yacTo. B pe3ynbTare reHHbIX MyTalMid IPOUCXOIAT 3aMEHbl U BCTaBKU
OJIHOTO WJIN HECKOJIBKMX HYKJIEOTHJIOB, NYIUIMKALIMA U UHBEPCUU PA3IMUHBIX YacTel reHa.

PeanpHas wactora MyTamuil Ui OTAENBbHBIX N'€HOB YEJIOBEKA COCTABIISIET B CPEAHEM OT
1:105 no 1:108. 310 3HAUUT, YTO MPUMEPHO OJHA U3 MUJUIMOHA MOJOBBIX KJIETOK B KaKJIOM IMOKO-
JIEHUM HECET HOBYIO MyTanuio. OfHaKabl BOSHUKHYB, Ta WJINM WHAs HOBAas MyTalUsl MOKET 3aTeM
[IEPENABATHCS B MOCIEAYIOLIUE ITIOKOJICHMS, TO €CTh 3aKPEIIATHCA MEXaHU3MOM HaCJIeI0BAaHMUs, 110-
CKOJIbKY OOpaTHbIE MYyTalli{, BO3BPAILAIOLINE I'€H B ICXOJAHOE COCTOSHUE, CTOJNb K€ PEIKU.

3aoanus:
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1.YcTaHoBUTE COOTBETCTBHE MEXKAY XapAaKTEPUCTUKON 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 mnocieoBaTeNIbHOCTH AMUHOKUCIOT B MOJIEKYJe | 2) FreHHas
Oenka
I') moBopoT ydactka xpomocoMbl Ha 180 rpamycos 3) reHoMHas
/1) ymeHbllIeHnE Yncaa XpOMOCOM B COMAaTUYECKOM KIIETKE
E) oOMeH yuacTkaMy HEroMOJIOTUYHBIX XPOMOCOM

2. B oqHOM M3 nipemioxkeHuit Teketa « MyTanumy HaluTe OmruOKY U UCIIPaBbTE €e:

a. MyTtannoHHasi U3MEHUYUBOCTh — OJMH U3 CIIOCOOOB YBEIMUYEHUSI T€HETHYECKOTO Pa3HO-
00pa3us NOMyJISILHH.

0. eHHBIMU HA3BIBAIOT MYTAIlUH, CBS3aHHBIC C M3MCHCHHEM HYKIJICOTHIHOW MOCIEAO0Ba-
TEJTBLHOCTH OJIHOTO KOHKPETHOI'O I'eHa.

B. B TedeHue XM3HU B KJIETKAX YeJIOBEKa MPOMCXOAUT MHOXKECTBO MYTAIUii, OTHAKO 0OJb-
IIMHCTBO U3 HUX HE MEPEIat0TCs TOTOMKAaM.

r. IToromkam MOT'YT NC€PEAATHCA TOJBKO MYTAalUH, MPOUCXOAAINIUEC B COMATHYCCKUX KIICT-

Kax.

3. Haiigute ommOku B MpUBEIEHHOM TEKCTE.

a. Myranusamu Ha3bIBalOTCS HACIEICTBEHHbIE U3MEHEHUS B MoJiekynax PHK.

6. EcTb MHOTO pa3HBIX BUJIOB MyTalluii — T€HHBIE, XPOMOCOMHbBIC, KOMOMHATHUBHEIE, TEHOM-
HEIE.

B. Myranus, BO3HHMKIIAsA B OJHOM M3 COMATHYECKUX KIIETOK, MOXET W3MEHUTH HACIEH-
CTBEHHBIE NMPU3HAKUA CAMOM ITOU KJIETKU M T€X YacTe opraHm3ma, KOTOpbIe 00pa3yroTcs u3 eé€ mo-
TOMKOB.

r. Myrauuu, NpoucXoAsAIIue B IMOJOBBIX KIETKAX, U3MEHSIOT TOJBKO T€HOMBI [IOTOMKOB.

. MyTanuu BbI3BIBAKOTCS MyTareHaMu, Cped KOTOPBIX, HAI[PUMEDP, PAJUOaKTUBHOE U31Y-
YCHUC, BOSH@ﬁCTBHe XUMHYCCKUX IMPErapaToB U Ap.

e. HeGonpmroe ymnciio myTaruii OKa3pIBaeTCs MOJIE3HBIM JIJII OPTaHU3MOB.

Tema 6: 300posve uenoseka
Texcmol 012 umenus:
Texcer 1
HccnenoBatenu yCTaHOBHIIM, YTO Y CTYJIEHTOB, KOTOPBIC CIYIIATH MY3BIKY B HayIIHHUKaX
0oJee IByX 4acoB B JICHb W MOCEIIATH IUCKOTEKU XOTsl ObI OJIMH pa3 B HEJEII0, CITyXOBasi UyBCTBHU-

TEIbHOCTh CHIKaNach B cpeaHeM Ha 10 nenuben. OcoOeHHO y HUX YXYAIIAIoCh BOCIPUSATHE 3BY-
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KOB ¢ yacToTamu oT 3 1o 6 kl'u. JIrogu Moryt ciblmare 3Byku B Auanasone yactoT ot 20 I'rg (0,02
k[') 7o 15 k', 1 MBI HanboIee BOCIPUUMYHUBEI K 3ByKaMm ¢ yactoramu OoT 1 1o 6 kI, «9Ttu ua-
CTOTBI )KM3HEHHO Ba)KHBI, IOTOMY YTO OHH JIeJAlOT pPe4yb MOHSTHOIY, - TOBOPUT mpodeccop Pon-
Xoy, U3y4aroniui cIyXoBble MEXaHU3MBI.

VYium 4YenoBeka MOTYT ONpPEIENIUTh HAIllpaBleHHE, OTKYAa MPUXOAUT 3BYK. UTOOBI mydine
HOHATH 3TO sIBIIEHHE, podeccop X0y u3ydaeT 0COOEHHOCTH BOCHPUATHS 3ByKa MAJICHBKUMU MY-
xamu, Ormiaochracea. DTu MyXu OTKJIaJIbIBalOT CBOM fAlIla HAa cBepukax. «CBEpUKH MPOU3BOISAT
3BYKH € 4yacToTaMu oT 2 70 7 kK['1, ¥ MyXu TOUHO HACTPOEHBI Ha BOCIIPUSTHE ITUX 3BYKOBY, - TOBO-
put Xoy. «/l1s MyXu HEIOCTaTOYHO MPOCTO CKazaTh: «Ara, CBEpUYOK rae-To 3aech». OHa JA0KHA
HalTH B OKPY)KaOILEM IIPOCTPAHCTBE OJIHOIO HEBUAMMOIO cBepuka». B cBoeil naboparopuu Xoy
MOCTPOMJI CIICIHATIBHYIO KJIETKY C JMHAMHUKAMH Ha KOHIIAaX, U3 KOTOPBIX MOTYT pa3/laBaThCs TPEIU
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
HaOmogaeTcss B nuama3one ot 3 no 6 kl'u. [loyemy yxymmeHue ciayxa, 0COOCHHO B 3TOM JiHara-
30HE, MOXKET OBITH TPOOIIEMOIL?

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

Texer 2
Busur k Bpauy

«3apaBcTBYiiTe, nokTop. S mpuien k Bam, moToMy 4TO sl CHIIBHO KaluIsiio. S Kanuiso yxe
YeThIpe JIHA, U C KaXKJbIM JTHEM Kalllelb YCHJIUBaeTCs. S MpuHsII aHTUOMOTHKH, HO OHU MHE HE T0-
MOTJIN.

«Bbl paBUIIBHO caenany, YTo NpUluid Ko MHE. OIHaKO Bbl HEMPABWIBHO MOCTYIWIH, YTO
HOMBITAINCH CAMU Cce0s JICUUTh: aHTUOMOTHUKY HUKOTJa HEeNb3sl IPUHUMATh 0e3 Ha3HAueHUs Bpaya.
51 Bo3bMy y Bac mpoOy cittoHbI € 3a/iHEl CTEHKH ropiia ¥ OTHPAaBIIIO €e Ha aHaiu3. Takum oOpa3om,
MBI CMOKEM Y3HAaTh, C Y4EM UMEEM JIEJI0, U sI CMOT'Y Ha3HAYMTh BaM MOJXOAsIEe jeueHue. B ocHOB-
HOM WH(EKIMH BHI3bIBAIOTCS OaKTepUsMHU, BUpycaMU U rpubaMu. AHTUOMOTUK JIEHCTBYET Ha pas-
HbI€ BUJIbI OaKTepHii U Ha rpuObl. AHTUOMOTUK HE paboTaeT MPOTHUB BUPYCOBY.

Bonpocul ona oocyycoenun:

— [uasnor, npuBeeHHBINA BbIIE, TOBOPUT O TOM, YTO 3a00JIEBIIMI YE€IOBEK Ui TOTO, YTO-
Obl M30aBUTHCS OT Kalllsl, MPUHAJI aHTUOMOTHKM. Ha 4To M3 clieayromero HemocpeaCTBEHHO BO3-
JeHCTBYIOT aHTHOMOTHKH: Ha Kallelslb, Ha 00J1b, Ha OaKTepUH UM HA BUPYCHI?

— Kakoii BBIBOJI MOXHO CJlieaTh U3 JaHHOTO (akTa?

— I'nme u xorna HeoO6xoauMo OyIeT BCIIOMHHUTD M IPUMEHHUTH 9TO 3HaHUE?
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3aoanue:
Aumubuocpamma cionvl nayuenma
AHTHOHOrpaMMa ObLi1a MoTy4YeHa

Koo MIKPOOPraHISMOB  ryreM MOMEIIEHHS] MUKPOOPTAHH3MOB 13
CJIFOHBI TIAIIMeHTa B Yamky lletpwu.
BbutH MCTIONTB30BaHEI MSITh AaHTUOMOTH-
koB — A, B, C, D u E. Cnycts Tpu s
KOJIMYECTBO MUKPOOPTaHU3MOB BBIPOCIIO,
HO HE BOJIM3W aHTUOMOTHKA, KOTOPBIN MX

yOuBaer.

MoskeT 11 JOKTOp clienarh CIeAyIoLIIe

VyacTok, Ha KOTOPOM O06nacTsh,
GoJIbIIe HET comepikamas ~ BPIBOJBI M3 AHTUOUOTPAMMBI
. ) AHTHOMOTHK
MIIKPOOPTaHII3MOB CITIOHBI MAIHeHTa?
IIpaBH/IBHO JIM ClIeJIaHbI CJIeYIOLIHMe BbIBO/bI, HCXO/AS 3 JAHHBIX AHTH- Ja nimm Her
onorpammbi?

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

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

AnTtHONOTHK C MOXKET OBITh () ()EKTUBHBIM TPOTHB MUKPOOPTAHU3MOB, Ha/Her
HallIeHHBIX B ropJie MalueHTa

Tema: 3emmuvle npoyeccovl U UUKITbL

Texcm Ona umenus:

ATMocdepa — okeaH BO3/yXa M OECIIEHHBIA MPUPOJHBIN Pecypc M MOAEPKaHUs KU3HU
Ha 3emite. K coxanenuio, yenoBedeckas 1€ATeIbHOCTh, OCHOBAaHHAs HAa HAIIMOHAIbHBIX U JIMYHBIX
WHTEpecax, HAHOCHUT BpeJ dTOMY OOIIEeMY pecypcy, YTO MPOSBISETCS B UCTOIICHHH TOHKOTO 030-
HOBOTO CJI0sI, KOTOPBIN JEMCTBYET KaK 3alIUTHBINA IKpaH ISl )KU3HU Ha 3eMIIe.

MoJekynbl 030Ha COCTOSIT U3 TPEX aTOMOB KUCJIOPOJAa B OTJIMUKE OT MOJIEKYJ KHCIOpOa,
KOTOpBIE COCTOSIT U3 JIBYX aTOMOB KHUCIOpOoJa. MoJeKybl 030Ha YpPEe3BbIYAHO peKue: UX MEHb-
11e, 4YeM JEeCSITh Ha Kbl MIJLTHOH MOJIEKYN Bo3ayxa. OHAKO Ha MPOTSHKEHUH TOYTH MUILTHAD-
Jia JIeT UX MPUCYTCTBHE B aTMOc(epe Urpalio PEIIAoIyl0 pOoJib B COXpaHEHUH KU3HU Ha 3emie. B
3aBUCHUMOCTH OT TOTO, TJI€ OH HAXOJUTCSI, 030H MOXET WJIN 3alMIAaTh, WIM HAHOCUTh BPEI KU3HU
Ha 3emie. O30H B Tponocdepe (Ha BeicoTe 10 10 KM HaJ 3¢MHOM IMOBEPXHOCTHIO) — 3TO «ILIIOXOM
030H, KOTOPBI MOXET HAHECTH BPEJ TKAHIM JIETKUX U pacTeHussM. Ho Gonee 90 mporieHTOB 030Ha,

Haxozsmerocs B ctparocdepe (Ha Beicote oT 10 1o 40 KM HaJ 3eMHON MOBEPXHOCTHIO), SBIISETCS
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«XOpOIIKMM» 030HOM, KOTOPBIA, MOTJomIas onacHoe ynbTpaduoneroBoe uznydeHue ColHIA, BBI-
HOJIHSET TOJe3HYI0 paboTy. be3 3Toro mosie3HOro 030HOBOTO CIOS JIOIU ObLIH OBl OoJiee TOBEP-
JKEHBI 3a00J1eBaHMsIM, BO3HUKAIOIIUM BCIIEACTBHE O0Iy4YeHHs yabTpaduoaeToBbiMu tydamu ComH-
na. B mocinenHue mecATUIETHS KOJIMYECTBO O30HA yMEHBIIWIOCh. B 1974 roay Oblia BbICKa3zaHa
TUIIOTE3a, YTO MPUIUHOM 3TOro MoXkKeT ObITh (peoH (CFCs). [lo 1987 rona Hay4HbIe HCCIIEIOBAHUS
MPUYMHHO-CJICICTBEHHBIX CBS3€H HE JaBalld YOCIUTENBHBIX MOJATBEPXKICHUH O MPUYACTHOCTH
bpeoHoB K paspymieHuio o30Ha. OqHaKo B ceHTs0pe 1987 rona oduimanbHbIe MPECTaBUTENIN Pa3-
HBIX CTpaH BcTpeTminch B Monpeaine (Kanana) u JoroBopuinch BBECTH CTPOTHE OIPAaHUYECHUS HA
ucnonb3zoBanue ppeonoB CFCs.

Bonpocul ona obcysymcoenusn:

O30H Takxke 00pasyercs Bo BpeMs rpo3bl. OH cO3/1ae€T TUMUYHBIN 3amax mocje rpo3sl. Mc-
MOJIb3Yysl TEPMUHBI, IPUBEJICHHBIE B CTaThe, OTBETHTE Ha BOMPOC: KAaKUM SIBIISIETCS 030H, 00pasyro-
HIUICST BO BPeMsI TPO3bI- «XOPOLIUMY WK «uioxum»? [logemy?

B Texcte roBopurcs: «be3 3TOro mose3HOro 030HOBOIO cjos JitoaAu Obuln Obl Oosee moj-
BEPIKEHBI 3a00JICBaHUSM, BO3HUKAIOIIUM BCIICJICTBUE OOIy4YCHHS YIbTPa(QUONICTOBBIMH JTydaMHu
Connuay. HazoBure o1HO U3 3THX 3a00J1€BaHMi, yKa3aB, YTO HMEHHO OHO MOPaKaeT.

B konme Texcra ymoMuHaeTcs 0 MexAyHapoaHou koHdepeHiuu B Monpeane. Ha atoit
KOH(epeHIIMA 00CYKIaTNCh MHOTHE BOIPOCHI, KACAIOIIUECS BO3MOXKHOTO MCTOIIEHUS 030HOBOTO
ciost. JIBa M3 3TUX BOIPOCOB MPHUBEICHBI HIDKE B Ta0OwIe. MOTYT JIM HaydHBIC UCCIICAOBAHUS JIaTh

OTBCT Ha IIPUBCACHHBIC HUKC BOHpOCBI?

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

CJIOM OBITh MPUYMHOM MACCUBHOCTH BJIACTEH?

Yemy Obl ObUIa paBHA KOHLIEHTpa1Mst (ppeoHoB B aTMochepe B 2002 Ha/uer
rojly, eciii ObI B aTMOC(hepy Mormao To ke KOJTHIeCTBO (PPEOHOB,
4TO U ceiuac?
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