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Henp nanHOro mocoOusi — oKka3zaTh METOJNYECKYIO TTOMOIIb MeIaroraM Mpu IMOATOTOBKE U MpPo-
BEJICHUIO YUeOHBIX 3aHSTHI, HAMPABICHHBIX Ha pa3BUTHE GYHKIUOHAILHOW TPAMOTHOCTH 00YJalOIIUXCs
5-9-x kiaccos.

B mocobun paccmaTtpuBaroTCsl BO3MOXKHBIE ITYyTH KOHCTPYHPOBAHHS TUAAKTHYECKOTO U METOIHU-
YECKOT0 CONPOBOXKICHHSI Pa3BUTUS (YHKIHOHAIBHOH IPaMOTHOCTH oOydarommxcs 5-9 kmaccoB. Pac-
KPBIBACTCSI XapaKTEPUCTUKA BCEX KOMIIOHEHTOB (DYHKIIMOHAJIBHOM IPaMOTHOCTH, OMHCHIBAETCS] METO/U-
Ka IpoBeJeHUs Y4eOHbIX 3aHsATUH. Oco0oe BHUMaHME YAETSETCS TUAAKTUYECKOMY U METOJUYECKOMY
WHCTPYMEHTApUIO OpraHW3aIllH ITO3HABATEIBHOW JIESTETHbHOCTH O0ydarommxcs, obecrieunBaromnias pas-
BUTHE 4-X KOMIIOHEHTOB ()YHKIMOHAIBHOW IPaMOTHOCTH (UMTATEIbCKOH, MaTeMaTHUECKON, €CTECTBEH-
HO-Hay4HOU ¥ (PMHAHCOBOM) COBPEMEHHBIX MOJPOCTKOB.

Metoandeckoe mocodue NpeHa3HAUYEHO YUUTENIM 00pa30BaTeNbHBIX YUPEKICHHH, pealln3yto-
mmM niporpammy «PazButne (QyHKIIMOHATBHOW TPAMOTHOCTH OOYYArOIIUXCsS OCHOBHOMW IIKOIBDY, BCEM
menaroraM, — 3aMHTEPECOBAaHHBIM B TOBBIIICHWM  KauyecTBa  COBPEMEHHOrO  0Opa3oBaHUSl.



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

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

DYHKYUOHAIbHAA ZDAMOMHOCHIb YeN06€KA: NOHAMUE U CIMPYKMYpa

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

[IpuMUTHBHOE MPENCTaBICHUE O TPAMOTHOCTH KaK HEKOTOPOM MHHHMAb-
HOM Habope 3HaHuM, YMEHUIN U HaBBIKOB (YUTaTh, MUCATh, PUCOBATH U T. [I.), KOTO-
pble HEOOXOAMMBI I HOPMAJIbHOM KU3HEIEATETbHOCTH YEJIOBEKAa U OOBIYHO
OCBaMBAIOTCS B HAYAJIBHOW IIIKOJIC, HA CErOJHSAIIHUN JI€Hb CTAHOBUTCS HENOCTa-
TOYHBIM JUISl PEIIEHHS COBPEMEHHBIX COLUATBHBIX TPobaemt.

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

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

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

! Pynux I'.A., XKaiitanosa A.A., Ctor C.I. ®yHKIMOHAJIbHAS TPAMOTHOCTh — UMIIEPATHB BpeMeHH // OOpaszoBaHue
yepes3 BCIO JKU3Hb: HEMPEePhIBHOEC 00pa3oBaHue B HHTEpecax ycroiuusoro passurust. 2014, Ne 1. T. 12. C. 263-2609.
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CTBHEM Yero SIBNIACeTCA (YyHKIUOHAIBHBIM METON O0yUeHUS TPAMOTHOCTH, CTPOSI-
IIETOCS ¢ y9eTOM (DYHKIIMOHAILHOTO 3HAHMSI, TJIAaBHBIM 00pa3oM, dKOHOMHYECKOTO
XapakTepa; KOHILENIHUs U cTparerus (yHKIIMOHATLHON rPaMOTHOCTH MOHUMAIOTCS
KaK 00eCreyeHne CBSI3M MPOIIECCOB OBJIAJICHHS YTEHUEM U MHCHhMOM, a TaKkKe To-
BBIIIIEHUEM MPOU3BOAUTEILHOCTH TPYJa W YIYUIICHUEM YCIOBUM >KU3HU PadOT-
HUKa U €r0 CEMbH;

2-11 stan (cepenuna 1970-x — mavamo 1980-x rr.) — oco3HaHue (PyHKITHO-
HaJIbHOM IPaMOTHOCTH KaK MpoOJEMbI Pa3BUTHIX CTPaH; ee 000co0jeHne OT Tpa-
JTUITMOHHOW TPAMOTHOCTH; PACIIMPEHUE COCTaBa M COJEPKaHUS (PYHKITMOHATBHO-
ro 3HaHUS C YYETOM BCEX CTOPOH OOIIECTBEHHOMN XKM3HU (IKOHOMHYECKOU, TTOJIH-
TUYECKOM, rpaXk1aHCKOM, 001ecTBeHHOM, KyIbTypHOH); BBeaeHue FOHECKO mo-
HATHAA «(QYHKIIMOHAITBPHO HETPAMOTHBIM YEJIOBEK» (KaK 4YelloBEeKa, KOTOPHIN «HE
MOKET y4acTBOBATh BO BCEX BUAX JESITEILHOCTH, B KOTOPHIX TPAMOTHOCThH HEO0-
xoauMa i 3(hPeKTUBHOTO (HYHKIIMOHUPOBAHUS €TI0 TPYMIBI U OOUIUHBI, U KOTO-
pBI€ JTafOT €My BO3MOKHOCTBH IMPOJOJDKATh IOJIb30BATHCSA YTCHHUEM, MHCHMOM H
CUYETOM JIJISi CBOET0 COOCTBEHHOTO Pa3BUTHS W Ui pa3BuThs oOmuHb [[lepe-
cMmoTpeHHas Pexomennanus... 1978]); BOSHUKHOBEHHUE MPE/ICTABICHUS 00 U3MEH-
YUBOCTH (PYHKIITMOHAIBHOW IPAMOTHOCTH B YCJIOBUSX OOIIECTBEHHBIX U3MEHEHUM;

3-it atan (cepenuna 1980-x — koner 1990-x rr.) — yCTaHOBJIEHHE CBS3H
(GYHKIIMOHATBLHOM TPAMOTHOCTH C TTOBBIIIAOIIMMCS YPOBHEM BJIaJICHUS MHUCHMEH-
HBIM CJIOBOM, 0011Iero o0pa3oBaHMs, M3MEHEHUSIMH B cepe Tpyaa; BKIIOUCHHUE B
€¢ COCTaB TPAJAMIIMOHHONW TPAMOTHOCTH; OCO3HAHWE JIBYXYPOBHEBOH CTPYKTYpPHI
(GyHKIHMOHATIBHOM TPaMOTHOCTU (IJI00aNbHBIE M JIOKAJIBHBIE COCTABIISIIOLIUE), €€
POJI KaK OCHOBBI «TIOKU3HEHHOT0» 00pa30BaHUsl, CTAHOBJICHUS JIMUHOCTH;

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

TCJIBbHOCTH YCJIOBCKA, CPEACTBA €ro YCIICIIHOIO JXU3HCYCTPOCHHUS B MCHAIOIICMCA



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

[To muennto C.A. Kpynuuk, B.B. MarkeBuua, «mpo0iemMaTuka rpaMOTHO-
ct ((QPyHKIMOHATBHOW IPaMOTHOCTH) CTAHOBUTCS aKTyaJbHOW TOJBKO TOT/A, KO-
r71a CTpaHa JI0J>KHA HaBEPCThIBATh YIYIIEHHOE, TOTOHATh Apyrue crpaHbl. ImMeH-
HO TMOATOMY MOHATHE (DYHKIIMOHAIBHONM TPaMOTHOCTH MCHOJB3YETCS Kak Mepa
OLIEHKH KauyecTBa >KU3HU O0IIecTBa (CBOETO poja KyJIbTYPHBIA CTaHIApPT) MPHU CO-
IIOCTABICHUH COLUAILHO-2KOHOMHYECKOH 5(P()EKTHBHOCTH Pa3HEIX CTPaH»’.

OTtedecTBEHHBIE HMCCIIEOBATENN BBIICISAIOT CIEIYIOUIUE OTINYUTEIbHBIC
4yepThl (YHKIMOHAIBHOW TPaMOTHOCTH:

a. HaIlpaBJICHHOCTb Ha pelleHUe ObITOBBIX MPOOIIEM;

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

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

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

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

€. IMEET CMBICH TJaBHBIM 00pa3oM B KOHTEKCTE MPOOJIEMbI MOUCKA CIIOCO-
0OB yCKOPEHHOM JIMKBUIALMH HETPAMOTHOCTH?,

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

TUBHOMY BbIOOPY MpOTrpaMM MPOoPECCUOHAIBHOTO 00pa30BaHusl, TOMOTAET pelliaTh

2 Epmonenko B.A. Pa3suTre QyHKIMOHAILHON IPAMOTHOCTH 00YYAKOIIErOCs: TEOPETHYECKUH acTEKT // DIEKTPOH-
HOe HayyHoe wu3jaHuMe anbpMmaHax IIpoctpanctBo u Bpems. 2015. Ne 1. Tom 8. URL: http://www.j-
spacetime.com/actual%20content/t8v1/t8vl_PDF/2227-9490e-aprovr_e-ast8-1.2015.12-
%D0%95%D1%80%D0%BC%D0%BE%D0%BB%D0%B5%D0%BD%D0%BA%D0%BE%D0%92%D0%90.pdf
3 Kpynnuk C.A., Mankesuy B.B. ®yHKIMOHAIbHAS TPAMOTHOCTh B crcTeMe 0Opasopanus benapycu. — Mu.: ATTO,
2003. 125 c. C. 100.
4 Pymuk T.A., XKaiitanosa A.A., Cror C.I. ®yHKIMOHAIbHAS [PAMOTHOCTh — UMIIEPaTHB BpeMeHu // OOpaszoBaHue
yepe3 BCIO JKU3Hb: HEeNpephIBHOE 00pa3oBaHKe B MHTepecax ycroiduBoro passutus. 2014. Ne 1. T. 12. C. 263-269.
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OBITOBBIE 3a/1a4, B3AUMOJEHCTBOBATh C JIFOJbMH, OPraHU30BBIBATh JI€JIOBBIE KOH-
TaKTbl, BBIOUPATh IPOrPAMMBI I0CYTa, OTBETCTBEHHO OTHOCUTHCS K 00SI3aHHOCTSM
rpaKJaHuHA, OPUEHTUPOBATHCS B KYJIBTYPHOM MIPOCTPAHCTBE, B3aUMO/ICHCTBOBATh
¢ npupoHOou cpenor. OyHKIMOHAIBbHAS TPAMOTHOCTh OINPEAEIISIET TOTOBHOCTh K
BBITIOJIHEHUIO COIMAIBHBIX POJIeil u30uparens, MOTpeOUTeNs, YWieHa CEMbHU, CTY-
neHta. OyHKUIHUOHAJIbHAST TPAMOTHOCTb IO3BOJISIET HCIOJIB30BATh HMEIOIIUECS
HaBBIKH [PU OPraHM3alUU PA3HBIX BHUJOB MYTEIIECTBUM, 00JEr4aeT KOHTAKTHI C
Pa3IMYHBIMK COLUATLHBIMU CTPYKTYPAMHU U OPTaHU3ALMAMH U T.11.°

Mexnaynaponnsie uccienoanus PISA (Programme for International Stu-
dent Assessment), HarpaBJIeHHBIC Ha OIICHKY KayecTBa 0Opa30BaHMS B PA3ITUIHBIX
CTpaHax 4epe3 IUarHOCTUKY B TOM UHUCJE YPOBHS (PYyHKIMOHAIBHON IPaMOTHOCTH
BBIITYCKHUKOB OCHOBHOM WIKOJBI, JEKOMIIO3UPYIOT (DYHKIMOHAJIBHYIO TIpaMoT-
HOCTb B BUJIE TPEX COCTABIISIFOLIUX:

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

2) TpaMOTHOCTh B MaT€MaTHUKE — CIOCOOHOCTU 4esloBeKa (HOpPMYITUPOBATh,
OPUMEHATh M HHTEPIPETHPOBATH MaTEeMaTHKy B Pa3HOOOpa3HbIX KOHTEKCTax
(JIMYHOCTHBIN, OOIECTBEHHBIHN, TPOPECCUOHANIbHBIN, HAYUHBINH). ITa CIOCOOHOCTh
BKJIFOYAET MATEMaTUYECKUE PACCYXKICHUS, UCIOJIb30BAHUE MATEMAaTUYECKHUX IIO-
HATUH, TTpoLeyp, (PAKTOB U MHCTPYMEHTOB, YTOOBI OMUCATh, OOBSICHUTH U TPE-
cka3zaTh siBjieHus. OHa MOMOraer J0sM MOHATh POJib MAaTEMATUKH B MUPE, BBICKA-
3bIBaTh XOPOLIO OOOCHOBAHHBIE CYXACHHS M NPUHUMATh PELICHUs, KOTOpbIE
HE00XOMMbI KOHCTPYKTUBHOMY, aKTUBHOMY U Pa3MbILUISIONIEMY IPaK/IaHUHY;

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

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

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

JIOTIOJIHUTENBHBIM BHUJIOM BBICTYNAET (PMHAHCOBAsi TPaMOTHOCTh — CIIOCOO-
HOCTb MPUHUMATh 00OCHOBAHHBIEC PELIEHUS U coBepuIaTh A (PeKTUBHBIC NEHCTBUS
B cepax, UMEIOMMUX OTHOIICHHE K YIpPaBICHUIO (UHAHCAMU, JUIS peaau3aluu
YKU3HEHHBIX 1IeJIel U TUIAHOB B TEKYIIMI MOMEHT U Oynyiiue nepuoasl. Takum o6-
pa3om, (uHAHCOBasi TPAaMOTHOCTh — CIIOKHAsi cdepa, MpeArnoiaraonas noHuMa-
HUE KJIIOUEBBIX (PMHAHCOBBIX MOHATUI M HCIIOJIB30BAHUE 3TOM MH(pOpMaLUU IS
IOPUHATHSA Pa3yMHBIX PELIEHUH, CIOCOOCTBYIOIMX SKOHOMHUYECKON 0€30macHOCTH
1 0JIarOCOCTOSTHUIO JIIOJAEH, a Takke OoOecreuyuBaroiias BO3MOKHOCTh y4acTHUsl B
SKOHOMMYECKOM JKU3HU CTPAHBL'.

PISA nmonmmaer QyHKIMOHAIBHYIO TPAMOTHOCTh B IITMPOKOM CMBICIIE Kak
COBOKYITHOCTb 3HaHMM M YMEHHUH Ipaxxi1aH, 00eCleYMBAIOUINX YCHEIIHOE COLH-
aJIbHO-3KOHOMHYECKOE Pa3BUTHE CTPaHbl; B Y3KOM CMbICIE — KaK KJIIOYEBbIE 3HA-
HUSl ¥ HaBBIKH, HEOOXOIUMBIE IS TIOTHOIIEHHOTO y4acTHs TpaKJaHWHA B JKU3HU
COBPEMEHHOT'0 O0IIeCTBA.

PISA He mpocTo onpenenser, MOTYT JIM yJalluecss BOCIIPOU3BOAUTh 3HAHMSI,
OHa TaK)Ke MPOBEPSIET, HACKOJIBKO XOPOIIO YYalIHecs MOTYT IKCTPAroIHpOBaTh
TO, YTO OHM y3HaJIW; MOTYT MPUMEHSTH MOJIyY€HHbIE 3HaHUS B HE3HAKOMBIX YCIIO-

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

6 «JlocTmxenus Monobix» - Junior Achievement® (JA). CaliT MeXIyHapOJHOIO COAPYKECTBA HEKOMMEPYECKUX
opraHmaunﬁ, IIOMOTI'alIInuX MOJIOACKH HpHOGpeCTI/I 3HAHUA U HaABBIKH, HCO6X0)II/IMBI€ JUIA YCHICIIHOTO y4acTusd
B MupoBoi skoHomuke. URL: http://ja-russia.ru/zhurnal/finansovaya-gramotnost/296-o-finansovoj-gramotnosti.html

7




COBpEMEHHAasi IKOHOMUKA BO3HArpaXKAAeT JII0JCi He 3a TO, YTO OHU 3HAIOT, a 3a TO,
4TO OHM MOTYT JIEJIATh C TEM, YTO OHHM 3HAIOT',

C cepenunbl XX Beka npobiema pa3BuTus QyHKIUOHAJIBHOW I'PaMOTHOCTH
npuobperna Tao0anbHBIA XapaKTep W CBA3aHO 3TO C TeM, 4TO (DYHKIMOHAJTbHAsS
I'PaMOTHOCTb SIBJIIETCSI COLMATbHO-I)KOHOMUYECKUM SIBIIEHUEM, CBSI3aHHBIM C OJa-
TOCOCTOSIHUEM HAcEJIEHUs! M rocyJapcTBa B LIEJIOM, O YEM CBUJIETENIbCTBYIOT JaH-
HBIE HCCIENOBaHUM (PYHKIIMOHAIBHONH TPaMOTHOCTH, B TOM YHCJE B3POCIOTO
HACEJICHUs, B pa3JINYHbIX CTpaHaXx.

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

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

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

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

7T PISA 2015 Results. Excellence and Equity in Education. Volume 1. URL: https://www.oecd-
ilibrary.org/docserver/9789264266490-
en.pdf?expires=1561869141&id=id&accname=guest&checksum=AF49DD8B36D7B9F993AEF1AEOCB19EA4
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HsJIK 26 MeCTO, 10 MaTEMaTUYECKON rpaMOTHOCTH — 23 MECTO, MO €CTECTBEHHO-
HAYYHOU rpaMOTHOCTH — 32 MecTo u3 70 CTpaH-y4acTHUIL,

B nanHOM cutyanuu OojbInas OTBETCTBEHHOCTH JIOKUTCS HAa POCCUHCKYIO
IIIKOJTY, KOTOpasi 3aKjIaJbIBaeT OCHOBBI (DYHKIIMOHAILHON TPAaMOTHOCTH 00ydYaro-
mierocst 1 popMupyeT ero MoTuBanMioo Ha yueOy. IloaroroBka (yHKIIMOHAIBLHO
I'PAMOTHBIX IIKOJHHUKOB C BBICOKMM ypPOBHEM aMOMIIMA W BBICOKOW 00pa3oBa-
TEJIbHOW AaKTUBHOCTBIO — 3TO YCIIOBHE COIMAIbHO-?)KOHOMUYECKOTO Ppa3BUTHUS

CTPAaHBbI, IIOKA3aTCJIb KAa4CCTBA 06pa3OBaHI/I$I.

DynkyuonanvHas zpamomuocms. yposHu PISA

PISA Boigenser 6 ypoBHeW QPYHKITMOHAIBHON IPaMOTHOCTH M OIUCHIBAET UX

CJICAYIOIIMM 00pa3oMm.
UwuraTenbckasi rpaMOTHOCTh

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

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

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

8 OcHoBHBIE pe3ybTaThl MexayHapoaHoro uccnenosanus PISA-2015. denepanbHblii MHCTUTYT OLEHKH KauecTBa
o6pasosanus (PHMOKO). Odurmansusiii caiir. URL: https://fioco.ru/results pisa 2015
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O0KO BHEApEeHHOU HH(OpMaILH, Jiesias BEIBOA O TOM, Kakast HHpOpMaIHs B TEKCTE
SBIISIETCSL peJieBaHTHOM (HeoOxoaumoit). PednexcuBHble 3amaun TpeOyIOT KPUTH-
YECKON OIICHKU WM (POPMYJIMPOBAHUS TUIIOTE3, ONMUPASICh HA CIIEIUATU3UPOBAH-
Hbele 3HaHUSA. Kak MHTepmpeTalnnoHHbIE, TaK U pedIEKCUBHBIE 3a7aud TPEOYIOT
MOJIHOTO U JIETaJIbHOTO MMOHUMAaHUS TEKCTa, CoJiepxkaHue uin Gopma KOTOPOTo He-
3HaKOMBI. J[J1 BCeX acleKTOB YTEHUS 3aJa4l Ha 3TOM YpOBHE, KakK MpaBujio, CBs-
3aHbI C HOHATHIMU, KOTOPBIE POTUBOMOJIOKHBI OKUJAHUSIM.

4 ypoBeHb. 3aa4l ATOTO YPOBHsI, CBA3aHHBIEC C U3BJICUCHUEM MHGOpPMAIIIH,
TpeOyIOT OT YMUTATENA MOMCKA U YIOPATOUYNBAHUS HECKOJIBKUX 33aJJaHHBIX B TEKCTE
cBenieHnii. HekoTopsie 3agaun Ha 3TOM YPOBHE TPEOYIOT MHTEPIPETAIMUA CMbICTIA
HIOAHCOB S3bIKA C YY4ETOM TEKCTa B LIeJIOM. Jlpyrue 3aJauyd MHTEPHPETALUNA Tpe-
OyIOT OHMMaHUSl U MPUMEHEHHUS KaTeropuii B HE3HAKOMOM KOHTeKcTe. Peduiek-
CUBHBIE 33/1a4d Ha 3TOM YPOBHE TPeOYIOT, UTOObI YMTATEIN HCHOIb30BAIU (POPp-
MaJbHOE WJIM OOILECTBEHHOE 3HaHME, YTOOB! BBIABUHYTH T'MIIOTE3Y WJIM KpUTHYE-
CKU OLIEHUTh TeKCT. YuTaTenu AOHKHBI IPOJEMOHCTPUPOBATH TOYHOE TOHUMAHUE
JUTMHHBIX WM CJIOXHBIX TEKCTOB, COJEp’KaHUE WK (popMa KOTOPBIX MOTYT OBITh
HE3HAKOMBI.

3 ypoBeHb. 3a1auul ATOr0 YpPOBHS TPEOYIOT OT YHUTATEINs MIOMCKA U B HEKOTO-
PBIX CIIy4asiX paclio3HaBaHUS CBSA3U MEXIYy HECKOIbKUMHM 4YacTsIMU MH(OpMaIumu,
KOTOpbIE JOJKHBI YAOBJIETBOPSATH HECKOJBKUM YCIOBUAM. VHTEpIpeTalMOHHbIE
3aJlayd Ha 3TOM YPOBHE TPEOYIOT, YTOOBI YMTATENb O0OBEAMHII HECKOJIBKO YacTe
TEKCTa, YTOObI BBIJCIUTH IJIaBHYIO UICH0, MOHSITh OTHOIIEHHE WJIM HCTOJKOBATH
3HaueHue ciaoBa win (pas3sl. OHU AOHKHBI YUUTHIBATH MHOTHE OCOOEHHOCTH MpHU
CpaBHEHUU, NPOTUBOIMOCTABICHUN Wi Kiaccubukanuu. Yacto Tpebyemas WH-
dbopmainysi He BHJIHA WIM €CTh MHOTO KOHKYpHpYIOLEH UH(POPMALMK; U €CTh
JpyTrue TEKCTOBbIE MPEMSTCTBUS, Hampumep, chopMyIUpOBaHHBIE Yepe3 OTpHIla-
Hue uaeu. PeduiekcuBHbIe 3a1a4u HA 3TOM YPOBHE MOTYT NMOTpeOOBaTh OT YUTaTeE-
JIs HAXOXKJEHUE CBSI3€M, MPOBEJICHUS CPABHEHUS! MJIM OLIEHKHM OCOOEHHOCTEH TeK-
cra. HekoTopeie pedriexkcuBHbIe 3a1a4d TPEOYIOT OT YUTATENS MPOJIEMOHCTPUPO-

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

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

la ypoBeHb. 3a1aun Ha ’TOM YPOBHE TPEOYIOT OT YUTATENSI HANTH OJUH WU
HECKOJIbKO HE3aBUCUMBIX (PparMeHTOB UH(POpPMAIIUU; PACTIO3HATH OCHOBHYIO TEMY
WIM 1eJb aBTOpa B TEKCTE€ O 3HAKOMOW TeM€ WJIM YCTAaHOBHUTH IMPOCTYIO CBS3b
Mexay nHpopmamme B TEKCTe U OOIMIMMHU, TIOBCETHEBHBIMU 3HaHUsAMU. Kak mpa-
BUJIO, TpeOyeMas nHpopMaIusi B TEKCTE SIBISETCS 3aMETHOM, U TEKCT, KaK MpaBH-
710, HE COACPKHUT MPOTUBOPEUNBOIN HHPOPMAIIHH.

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

Maremartuueckasi r(paMOTHOCTh

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

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

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

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

3 ypoBeHb. YHYaluecsi MOTYT BBITIOJHSATh YETKO OMUCAHHBIC MPOLETYPHI, B
TOM YHCJI€ T€, KOTOpbIe TPEOYIOT MOCJEN0BATENbHBIX pernieHuid. OHU MOTYT TO-
CTPOUTH MIPOCTYIO MOJIENTh M HA €€ OCHOBE BHIOPATh M MPUMEHHUTH MPOCTHIE CTPATE-
ruu peuieHus npoodsieM. [IkoIbHUKY Ha 3TOM ypOBHE MOTYT UHTEPIPETUPOBATH U
WCIIOJI30BaTh 3HAHUS, TMOJYYCHHBIC W3 PA3TUYHBIX HMCTOYHUKOB HH(POPMAIIUH,
CTPOUTH CBOM PACCYXKJEHHUS C OMOpPOH Ha mosiydeHHbIe 3HaHUS. OHU OOBIYHO Je-
MOHCTPUPYIOT CIIOCOOHOCTh paboTaTh ¢ MPOIEHTAMH, IPOOSIMU U ACCATUYHBIMU

YrCJIaMH, a TaKXKC C ITPOIIOPHUOHAJIbHBIMHA OTHOIICHUAMMU.
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2 ypoBeHb. [1IKOIBHUKH MOTYT HHTEPIPETUPOBATH CUTYallUd B KOHTEKCTAaX,
KOTOpbIE TPeOYIOT HEe 0OoJiee 4eM IpsMOro BbIBOAA. OHM MOTYT M3BJIEKaTh COOT-
BETCTBYIOIYIO HH(POPMALIMIO U3 OAHOIO UCTOUYHUKA U UCIOIb30BaTh OJIUH CIOCOO
HarISIHOTO npejcrapieHnd. CTyAeHThl Ha 3TOM YPOBHE MOTYT MCIIOJIb30BaTh OC-
HOBHBIE aJITOPUTMBI, (POPMYIIbI, IPOLETYPHI Ui PEIIEHUs MPOOJIEM, CBA3AHHBIX C
LEJIBIMU YHCITIaMH.

1 ypoBeHb. I1IkonbHUKHA MOTYT OTBEYATh Ha BOIIPOCHI, CBSI3aHHBIE CO 3HAKO-
MBIMHM KOHTEKCTAMH, I'/I€ IPUCYTCTBYET BCSI COOTBETCTBYIOIIAsl HH(pOpMaLHsl U BO-
IpoCkl 4eTKOo ompeaeneHbl. OHU CrOCOOHBI MACHTU(UIIMPOBATH UHPOPMAIUIO U
BBINIOJIHATh PYTUHHBIE MPOLEAYPHl B COOTBETCTBUM C NPSIMBIMH MHCTPYKLHSIMHU B
KOHKPETHBIX CUTyaluusX. OHM MOTYT BBIIOJIHATH JACUCTBUSA, KOTOPHIE MTOYTH BCE-
I71a OYEBUJHBI U CJIENYIOT HEMOCPEACTBEHHO M3 JAHHBIX MaTEMaTHYECKUX YCIIO-
BHIA.

EcTecTBeHHO-Hay4YHasl IPAMOTHOCTh

6 ypoBeHb. Yyammecs, JOCTUTIMEe 6 YpOBHS, MOTYT ONMPATHCSA Ha LEIIbIA
PSA B3aMMOCBSI3aHHBIX €CTECTBEHHOHAYUHBIX MW M MOHATHI U3 obnactu (pusu-
KM, OmoJsioruu, reorpauu U aCTPOHOMHUHM M HCHOJB30BAaTh 3HAHUS COJEpKAHUS,
IpoLeAyp U METOJO0B MO3HAHUS 711 (POPMYIUPOBAHUS TUIIOTE3 OTHOCUTENIBHO HO-
BbIX HAYYHBIX SIBJICHUH, COOBITHI W MPOLIECCOB WM ISl (POPMYIMpPOBAHUS IMPO-
rHo30B. [Ipy MHTEpHpeTannu JaHHBIX U UCIOJIb30BAHUU HAYUYHBIX JI0KA3aTENIbCTB
OHU CIIOCOOHBI OTJIMYATh OTHOCSIIYIOCA K TeMe MH(OPMALIUIO OT HE OTHOCAIIEHCS
U CIOCOOHBI ONMUPATHCS HA 3HAHMS, MOJYYEHHbIE UMU BHE OOBIYHOM IIKOJBHOM
nporpammbl. OHM MOTYT Pa3jn4aTh ApryMEHTbI, KOTOPbIE OCHOBAaHbI Ha HAYYHBIX
JaHHBIX U TEOPHSIX, U apryMEHTbl, OCHOBaHHbIE Ha JPYTUX COOOpakeHUsX. Yda-
HiMecsi, JOCTUrmue 6 ypoBHs, MOTYT JaTh OLIEHKY aJbT€PHATUBHBIM CIOCOOaM
IIPOBENICHUSI CIIOKHBIX SKCIEPUMEHTOB, MCCIEIOBAHUNA U KOMIBIOTEPHOIO MOJIE-

JUPOBAHMS U 0OOCHOBATH CBOW BHIOOP.

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

4 ypoBeHb. Yuyamuecs, 1ocTUrume 4 ypoBHs, MOTYT HCIIOJIb30BaTh OoJjee
CIIO)KHBIE WM OoJsiee aOCTpaKTHBIE 3HAHUS, KOTOpPhIE UM JIMOO NPEIOCTaBJICHBI,
AM00 OHM MX BCIIOMHWIM, JUIsl OOBSICHEHUS JOCTATOYHO CJIOXHBIX WM HE COBCEM
3HAKOMBIX CUTyallUid U mpoueccoB. OHU MOTYT IPOBOAMTH 3KCIIEPUMEHTHI, BKIIIO-
yarolue ABe WM 0oJiee HEe3aBUCHUMBIE MEPEMEHHbIE, JJI1 OIPAaHUYEHHOTO Kpyra
3amad. OHU cIOCOOHBI OOOCHOBATH TUIAH AKCIIEPUMEHTA, OMUPASICh HA DJIEMEHTHI
3HAaHMI O MpOLEIypax W METOJax IMO3HAHWA. Ydyaluuecs, DOCTUIne 4 ypoBHS,
MOTYT UHTEPIPETUPOBATH TAHHBIE, OTHOCSIIUECS K HE CIMILIKOM CIOXHOMY Habo-
pY laHHBIX, UJIM B HE BIIOJHE 3HAKOMBIX KOHTEKCTAaX, MOJIy4aTh BBIBO/bI, BhITEKA-
IOLLME U3 aHANIM3a JaHHBIX, TPUBO/ISI 0OOCHOBAHHE CBOUX BHIBOJIOB.

3 ypOBEHb. YUaluecs, JOCTUTIINE 3 YPOBHS, MOTYT OIIUPATHCS HA HE OYEHB
CIIO)KHBIE 3HAHUA JJIsl PACMO3HABAHMS WM MOCTPOEHUS OOBSICHEHUH 3HAKOMBIX
ABJICHUI. B MeHee 3HaKOMBIX WM 00JIe€ CIIOKHBIX CUTYAIUSIX OHU MOTYT CTPOUTh
OOBSICHEHHSI, UCIOJNB3YSl MOACKa3Ku. Omnupasich Ha AJIEMEHTHI COJEp>KaTeIbHbBIX
WIN NPOLIETYPHBIX 3HAHUN, OHU CTIOCOOHBI BBIMTOJHUTH IPOCTON SKCIIEPUMEHT ISl
OTpaHUYEHHOI0 Kpyra 3ajad. Ydualuecs, TOCTUTIINEe 3 YPOBHS, CIIOCOOHBI MPOBE-
CTH pa3iiMiyhe MEXIY HayuYHbIM M HEHAy4YHBIM BONPOCAMHU M NPUBECTU JOKa3a-

TCIIBCTBA IJIs1 Haquoro YTBep)K)ICHI/IH.
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2 ypoBeHb. Yyalluecs, JOCTUTIINE 2 YPOBHS, MOT'YT ONUPAThCS HA 3HAHUS
MOBCEIHEBHOTO COJIEpKaHUs M 0a30BbIe MPOLIETyPHBIC 3HAHUS JUISI pACTIO3HABAHHUS
HAy4YHOro OOBSICHEHUS, MHTEPIIPETALIMU JAHHBIX, a TAKXKE Paclo3HaTh 3a4ady, pe-
[IaEMYI0 B IIPOCTOM 3KCHEPUMEHTAIBHOM HCCieI0BaHUU. OHU MOTYT MCHOJIb30-
BaThb 0a30Bbl€ WJIM NOBCEAHEBHBIC €CTECTBEHHOHAYUYHbIE 3HAHUS, YTOOBI pacmo-
3HATh aJI€KBATHBII BBIBOJ U3 MPOCTOro Habopa JaHHbIX. OHU AEMOHCTPUPYIOT Oa-
30BbIE€ ITO3HABATEIIBHBIE YMEHUS, PACIIO3HABAS BOIPOCHI, KOTOPBIE MOT'YT M3y4YaTh-
Cs1 ECTECTBEHHOHAYYHBIMU METOJIAMH.

1 yposens. Yuamuecs, nocturmue 1 ypoBHs, MOTYT HCHOJIB30BAaTh IOBCE-
JTHEBHBIE COJIep KaTeNIbHbIE U MPOLEAYPHbIE 3HaHUS, YTOOBI paclo3HaBaTh 00bsC-
HEHUE MPOCTOr0 HAay4yHOro siBieHUs. [Ipu mopnepke OHM MOTYT BBIIOJHATH 110
3aJIaHHOM TpOLIelype UCCIEI0OBaHUs He Oosee 4eM C ABYyMs NepeMeHHbIMU. OHuU
CHOCOOHBI BUJIETh MPOCTHIE MPUUMHHO-CIIECACTBEHHbIE WM KOPPENIALIUOHHBIE CBS-
31 U UHTEPIPETUPOBATh TpauuecKue U JPyrue BU3YyalIbHbIE JaHHbIE, KOrAa JUIs
3TOro TpeOyITCA YMEHHSI HU3KOro ypoBHA. OHM MOTYT BBIOPATH JIydIlIee HAYYHOE
OOBSICHEHHE JIJIS1 IPEJICTABICHHBIX IaHHBIX B 3HAKOMBIX CUTYallUsAX, OTHOCSIIUXCS
K JIJNYHOMY, MECTHOMY U ITI00aI5HOMY KOHTeKCTam ™,

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

BPEMEHHBIN MOKa3aTeab KauecTBa 00pa30oBaHUsl.

MeTonoJiornyecKue U METOAMYECKHE ACNEKThI pa3BUTHS (PYHKIMOHAJIBHOM
rPaMOTHOCTH NOJAPOCTKOB

3nanue — cuna

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

B mexxnynapognom uccnenoBanuu PISA naérest oTBeT Ha BOompoc 00iagaoT
JU MOJPOCTKU 15-nmeTHero Bo3pacTa, MOJMYUYUBIIHE 00s3aTeibHOE 00IIee 00pa3o-
BaHUE, 3HAHUSIMU U YMEHUSIMU, HEOOXOAUMBIMH JIJISl TIOJIHOIEHHOTO (DYHKIIMOHHU-
pPOBaHUS B COBPEMEHHOM OOIIECTBE, TO €CTh ISl PEIICHUS LMIMPOKOTO JHMara3oHa
3a/lay B pa3UYHbIX chepax YeTOBEUECKOMN KU3HEACATEILHOCTH, OOIIEHUS U COLIH-
QIBHBIX OTHOIIICHUH, TO €CTh ()YHKIIMOHATHHOW IPAMOTHOCTBIO?

Takum oOpa3zom, MexmayHaponHoe wuccieaoBanne PISA HampaBieHO Ha
OILICHKY YMEHHUS CTaplIMX MOJPOCTKOB MPUMEHSThH MOJyUYCHHbIE B XOJI€ 00yUeHHUs
3HAHWS W HABBIKM B KM3HCHHBIX CHUTYAIlUSAX, KOMIETEHTHOCTH B PEHICHUU TPO-
0J1eM, KOTOpbIE HE CBSI3aHbI HATIPSIMYIO C ONPEEIEHHBIMUA YYEOHBIMU TIPEAMETAMU
i oOpa3zoBaTeabHBIMHU 00JacTsIMu. HCTpyMeHTapuii CClieOBaHUs PECIeayeT
1EeIb OLICHUTh COOPMUPOBAHHOCThH 0OU{EYUEOHBIX YMEHUIL 8 PeuleHUuU npooem,
C KOTOPBIMH O0YyYaromuecss MOTYT BCTPETUTHCS B KU3HU U d(Q(YEKTUBHO (HYHKIIH-
OHHPOBATh B COBPEMEHHOM O0IIIECTBE.

Heo0xoaumMo OTMETHTh, YTO HAITMOHAJIBHBIE CTAHAAPTH HE BXOIST B MPOTH-
BOpEUHE C MEXIYHAPOJIHBIMHU, TaK KaK CHCTEMHO-ESTEIHLHOCTHBIN MOJXO/I, BbI-
CTYMAIOIUM METOJO0JOTHYECKON OCHOBOM COBPEMEHHOTO POCCHUHCKOTO 00pa3oBa-
HUS HalleJTMBACT TMEJaroroB Ha pa3BUTHE JIMYHOCTH YYaIllerocs Ha OCHOBE YCBOE-
HUs YY]I B yCIOBUAX KOMIIETEHTHOCTHO-OPUEHTHPOBAHHOTO 00pa30BaTEILHOIO
nporiecca: «JlesTeIbHOCTHBIN MOoaX0a 00yclaBIUBaeT M3MEHEHHE oOIel mapa-
JTUTMBI 00pa30BaHus, KOTOpasi HAXOAUT OTPAKEHUE B TMEPEXOjie OT OIMpeaesiCHUs

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

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

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

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

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

TpaguIMOHHO MBICHSAIINAN MEAAror OTOXAECTBIISIET OCBEIOMIIEHHOCTH pe-
OCHKa ¢ HOBBIM 3HAHHMEM, BUJUT B 00pa30BaTEIHLHOM MPOIIECCE TOJBKO O0ydYeHUE
npeamety. OTCIo[la TaKOe CTpEeMJICHUE 1aTh TEOPETHUECKYI0 HH(POPMAIIHIO, OpTa-

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

3HAHUA
YMEHHA
ocHogbl HABBIKH
Hay4Helx | 0Oweyuednbie
3HaHuil no u obueyuedrvle
npedmemy | npeomemmoie u
npeomemnole
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CoBpeMEHHO MBICISIINN TEeJaror, ONupasch Ha (PyHIaMEHTAJIbHBIE MICUXO-
JIOTO-TIEJarOTUYECKUE HCCIICIOBAHMS, IIOHUMAET U IPUHUMAET LIEHHOCTh 3HAHMS-

JIEHUCTBUSI.

Y7 JETH AOAKHL MIYYaTH!

2WKe

HOBTOMY B CTO CTPpATCTHUHU IIPCIIOAaBaHUA aKICHT ACJIIACTCA HC Ha 00BsCHE-

HUE YYEHHKaM TEOPETUYECKOIO 3HAHMS, 4 HA POCT U MPOAYKTHUBHOE PaCIIMPEHUE
UX MO3HABATEJIbHBIX MHTEPECOB U (HA ATOW 0a3e) CUCTEMATHU3AIUI0 MHAUBUIYaJb-
HO 3HAYMMOTI'0 3HaHUs B MPOIIECCE CAMOCTOSITENIbHON Y4eOHO-TI03HABATENIbHOM Je-
ATEIbHOCTH, TO €CTh MPAKTHYECKOr0 NMpUMEHEHHUs 3HaHus. Takum oOpazoMm, B co-
BPEMEHHOM O0Opa30BaHMHU IJIABHBIM CTAHOBHUTCS HE 3ayYyMBaHUE U MOBTOPEHHE 3a-
JAHHOTO YYWUTEJIEM aJrOpUTMa YCBOCHHSI HH(QOpPMAIMHM, a OCMBICIEHHE CaMHM
oOy4JarommmMcsi TOTPEOHOCTH MPUOOPECTH Ty WM MHYIO MH(POPMALMIO, TOT WIH
MHOM croco0 AESITENbHOCTH, a TAaK)KE OPUEHTAlUsl B TOM IJ/ie, KOTJa U Kak OH MO-
T NPUMEHUTH 3TO HOBOE 3HAHUE.

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

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

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

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

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

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

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

TEJILHOM TIPOLIECCE HA TAaKyH) BO3PACTHYIO OCOOCHHOCTBH IMOJPOCTKA, KaK MOSIBJIC-
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HUE CTPEMJIEHUSI K HEM3BECTHOMY, PUCKOBAHHOMY, K MPUKIIOUYEHUSIM, TEPOU3MY,
UCIIBITAaHUIO ce0st. Y TOAPOCTKA TOSIBIISIETCS COMPOTUBIICHUE OOCTOSTEIHCTBAM,
CTpEMJICHHE K BOJIEBBIM YCWIMsM. biaromapss 3TuM OCOOEHHOCTSIM MOAPOCTOK
IPOSIBIISIET aKTUBHOCTb, HAIIPABJIECHHYI0 Ha IMOCTPOE€HHE o0Opa3za ceds bl MHpe
(A.B. IletpoBckuit). Oty aktuBHOCTh K.H. [TonnBaHOBa Ha3bIBaeT «COLMAIBHBIM
AKCHEPUMEHTHPOBaHUEM». [IpOAYyKTHBHOE 3aBepLIEHHE MOAPOCTKOBOTO BO3pacTa
MIPOUCXOJIUT C «OTKPBITHEM CeOsl 1 MHUpay, C TOSBICHUEM CITOCOOHOCTH OCO3HAH-
HO, UHULIMATUBHO U OTBETCTBEHHO CTPOUTH CBOE NEHWCTBUE B MHUPE, OCHOBBIBASICH
HE TOJBKO HAa BUJEHUHU COOCTBEHHOTO JIEUCTBUS O€30THOCUTEIBHO K BO3MOXKHOCTH
€ro peaau3aliu, HO U C YYETOM «OTHOILICHUSI MUPa» K CBOEMY JE€HCTBUIO.

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

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

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

2) B mopoCTKOBOM IIKOJIE JTOJKHBI MEHITHCS OTHOIICHUS MEXIY Ieaaro-
raMu U OOy4arOIIMMUCS B CTOPOHY pACUIUPEHUA chepbl camoCmoameabHOCmu
MOCJICTHUX. DTHU U3MEHEHHUS JTOJDKHBI KacaThCsl HE TOJIBKO XapakTepa TpeboBaHUM
B3POCIIBIX K MOAPOCTKAM, KOHTPOJIS, OLICHUBAHMS, HO M PACIIUPEHUS TIOJISI BO3-
MO’KHOCTEN WHHUIIMATUBHBIX JEUCTBUN MOAPOCTKOB. B TO k€ Bpems MOCTENEHHO
JIOJDKHO TPOUCXOAUTH PACHIUPEHHE U YCIOKHEHUE OO0S3aHHOCTEW, TMOBBIIICHUE
TpeOOBaHU K OTBETCTBEHHOCTH.

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

4) Cepa yueHuUs A0DKHA CTATh MECTOM BCTPEUH €T0 3aMBICIIOB M PealibHBIX

)IeﬁCTBHﬁ, MCCTOM COIMAJIbHOI'O SKCIICPUMCHTHUPOBAHM, ITO3BOJIAIOIICTO OITYTUTD
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2PAHUUbl COOCMEEHHO20 0CeUCMEUA U €20 803MOMCHOCmAMU (Y€pEe3 HOBOE 3Ha-
Hue). [loapocTok NoIKEeH HayduThCsa JEHCTBOBATh IO COOCTBEHHOMY 3aMBbICITy Ha
OCHOBE MPUHSATHSI COOCTBEHHOT'O PEIICHUS, B COOTBETCTBUU C CAMOCTOSITEIBHO T0-
CTaBJICHHBIMHU LIEJISIMU, TOCTPOCHHS] OPUCHTUPOBOYHON OCHOBBI JICHCTBUSI.

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

KapmuHbl MUupsl u CcoOOCMBEHHOUL no3uuuu.

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

B tpaguiimonHoMm o0yueHnH 3HAHUS OCBAUBAIOTCSA O0YYAIOIUMUCS U )KUBYT
B UX «TOJIOBax» Kak Obl «IIOCJOIHOY», HOBOE MOBepX cTtaporo. Kak mpasuiio, nepe-
CeKaeMble B TAKOM OOYYEHUU HOBBIC CBEJICHUS (3HAHMS) HE MEPECEKaroT, HE IMpe-
OJI0JICBAIOT, HE BCTYMNAIOT B MPOTHUBOPEUYUE WM XOTS Obl BO B3aUMOJICUCTBHE C
yKe UMerImMMucs npeactaBieHusmu. s coBpemennoro oopazoBanusi (PI'OC
OO0O) yueOHbIe Kypchl TOJKHBI OBbITH BBICTPOCHBI TaK, YTOOBI KaXK/1asi CIEAYOIIast
TeMa MOKa3blBaJIa MOJPOCTKAM «TPAHUIBD) MPUMEHUMOCTHU MPEABIIYIINX 3HAHUM,
«3acTaBisiiay O0YydYaroImUXCs MCKATh HOBBIE XOJbI, CIOCOOBI ISl JBUXKEHUS B
npeaMeTHoM matepuane. Kaxioe HOBO€ 3aHATHE JOJKHO BOOPYKATh MOAPOCTKA
HOBbIM CROCOOOM Oelicmeus, KOTOPOE SIBISIETCS OLLYTUMBIM JIJIsl HETO Mpupallie-
HUEM MBIIUICHUS W OHWMAaHUSI, YyBCTBEHHBIM U CYOBEKTHUBHBIM HPE00OeHUEM
(M3MEHEHUEM TPAHMIL U JONYIICHUIN) HPeHCHe20, CA0HCUBUIEZ0CA PaHee Cnocoda
oelicmeuil.

Takum oOpa3zoM, CyIIeCTBEHHON 0COOCHHOCTHIO YUCHHMSI MTOAPOCTKA JTODKHA
OBITH pa3BEpHyTast padOTa MO MOUCKY Pa3HBIX BO3MOXKHBIX OTHOILIECHUM, a CJIeI0-
BaTeIbHO, U PEIICHUN. DTO BO3MOKHO TOJBKO KaK MOJEIHPOBaHUE, ONPOOOBaHUE
pa3uHbix Mozenei. [TogpocTkoBast 1IKOJIa MO 3aMbICTy aBTOPOB HOBBIX CTaHAApTOB
€CTh «MacTepcKas» MO0 M3TOTOBJICHHUIO Mojenield. UMEeHHO Modenuposanue 0TXK-
HO CTaTh OCHOBHBIM JEHCTBHEM B OOYYEHHH MOJpOCTKa. Mojaenb CTaHOBUTCS

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

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

Ocobast poJib B OJAPOCTKOBOM IIKOJIE JTOJDKHA OTBOAUTKLCS padome ¢ mekK-
cmom. Pa3HooOpa3Hble TEKCTHI 33Jal0T MaTepuall, sl KOTOPOTO CIEeNUaIbHO MO-
I'YT BbIpabaThIBaThCs MPOIEAYPHI MIEPEBOJIa B 3HAKOBOE omnucanue (rpaduyeckoe,
CUMBOJIMYECKOE, 00pa3HOE) U 3TO MOXKET CTaTh OJHHUM M3 TUIUYHBIX CIOCOOOB
paboThI Ha 3aHATUSIX O TporpamMme Kypca «Pa3Butue GyHKIIMOHAIBLHON rpamMoT-
HOCTW». Byaydn WHTEpHpeTUpoBaHbl B COOTBETCTBUM C BBIOPAHHBIM CIIOCOOOM,
TEKCTBI TIPOSBIISIIOT CBOM PA3NIMYMs KaK UHCTPYKTUBHBIE, ONKCATEIbHBIE U 00BsC-
HUTeNbHbIE. OYeHb MOJIE3HBI TEKCTHI-3a/1a4M, KOTOPBIE COAEPKAaT «HEIOCKa3aHHO-
CTH» B OTHOILIEHUH MPUMEHEHUSI KOMIIOHEHTOB OCBOEHUS CIIOCOO0B, KOTOPBIE MIPH
pELIEHNH 33/1a4d TOJPOCTOK JOJKEH TOCTPOUTH CaM U TEM CaMbIM MOKa3aTh Ypo-
BEHb C(OPMHUPOBAHHOCTU OCBAWBAEMOro Croco0a 3HAKOBOI'O MOJEIUPOBAHUS U
COMYTCTBYIOLIMX Mpouenyp. [lonesHo mpennaraTb TEKCTbI-3a]1a4d, KOTOPHIE CO-
JepKaT «M30bITOUHYI0» HH(GOPMAIIUIO, TOTAa MOAPOCTKY HE0OXOAUMO OYJIeT BHI-
JeIUTh U MOOMJIM30BaTh JUIsl PELICHUS 3a/1a4d TOJIBKO Ty MH(OpMaIUIO, KOTopas
BCTYNAET B ONPEACIEHHBIE OTHOIIEHUS C IPEACTOSALIUM JACHCTBUEM.

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

HayaJbHOM MIKOJIOW MojenupoBanue AuddepeHupyercs, BOZHUKAET WHIUBUAY-
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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 (re U Kak s Oyay 3TO MPUMEHATH). TO eCTh 3HaHUE MEPEHOCUTCS U3
y4eOHOM CUTYallMH B IIUPOKUN COLIMOKYJIBTYPHBIA KOHTEKCT.

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

B nonpoctkoBoii 1mikosie o0muii cnocod AEHCTBUSA JIOJDKEH BBICTYIATh Kak
MHCTPYMEHT ONpOOOBaHMS HOBBIX BO3MOXKHOCTEH nedcTBus. Eciu 3T0 mpousoii-
NET, TO HOBOOOPA30BAaHUEM MOJPOCTKOBOTO BO3pACTa CTAHET HOZUUUOHHOE MblUU-
JleHue u oeiicmeue, npoaeAlOUieecs ¢ CnocoOHocmu 6vl0opa u cied06aHus
MOl NOHAMUIIHOIL J102UKe, KOMOPAasA NpeonoymumenbHa 6 OGHHOU cumyauuu, ¢
6UOEHUEM 6CeX €€ 803MONCHBIX 0ZPAHUYEHUT. DTO U CTAHOBUTCS 0a30BOM OCHO-
BOH MposiBJieHUs (YHKIIMOHATBHON TPaMOTHOCTH MOAPOCTKA.

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

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

noJiaraTh CyIIECTBOBAaHUE JIPYroro B3IJiAla, IPYroro yria 3peHus, APyrou «pas-
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BUBAIOIIEH CIOCOOHOCTH». Takoe BHJICHHE BEIIeH YUYEHBIC HA3BIBAIOT IO3UIIH-
eit». HeobXxoauMo yTOYHUTh, YTO MO3ULHS — 3TO HE MPOCTO TOUYKa 3peHud. [1o3u-
IIUOHHOE BHUJIEHWE UCTOPUYECKOIO COOBITHS MPEIOaracT 0OJJHOBPEMEHHOE BHUJIE-
HUE €ro KakK, Hapumep, COOBITHS JIJIl IOTOMKOB U HE-COOBITHS [ COBPEMEHHHU-

koB (Kpemenue Pycu kuszem Brnagumupom).

Kakoit 0onxicna 6bims mexnonoz2usn oopazoeamenvHoul oesasmeabHocmu?

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

B upneane yuyeOHO-mO3HaBaTeNbHas EATEIbHOCTh MOAPOCTKA JTOJKHA MPe-
CTaBJIATh COOOU camocmoamenbHblil TIOUCK TEOPETUUYECKUX 3HAHUM U OOIMIMX
cnoco6oB aeiictBuit (YVY]I). 10 HE 03HayaeT OAMHOYECTBA B yueOHOI paboTe, HO
O3HAYACT yMEHUEe UHUUUAMUEHO PA36OPAYUEAMb YUeOHOe COMPYOHUUECmEo C
JPYTUMU JTIOABMU (C YUUTENIEM, OAHOKIACCHUKAMMU ).

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

Jdran 1. IlosoxuTebHOE caMoolpeaeeHHe K MPeACTOsImed y4eOHo-

NMO3HABATEJIbLHOM JesaATeIbHOCTH (Janee YII/).
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Llae 1. llegaror npeanaraet o0y4aromUMCs MOPA3MBIIUIATh, TOPACCYXKAAThH
Ha MPEJIOKEHHYIO TeMYy, KOTOopasi MOXKET OBbITh MpejCTaBieHa B (OpMe LUTATHI,
BUJCO WM ayAHo-QpparMeHTa, OTPbIBKA W3 JIUTEPATYpHOIO XYJI0)KECTBEHHOTO
npousBeneHus, Gororpaguu WiK JIFOOOTo APYroro m3odOpakeHus (MOPTPET, Kap-
TUHA, WUTIOCTPAIMs), SKCIIEPUMEHTE WU ONbITE U T.1. YTOOBI MHUIIMUPOBATH 00-
IICHUE HA 33JaHHYIO0 TEMY, YYUTENIb BBICTpAUBAET JAUAJIOT, NOJIBOASIINNA K BHYT-
pPEHHEMY 3MOLMOHAIIBHOMY MHTEPECY U OCO3HAHHMIO 3HAYMMOCTH JJII CBOETO JIMY-
HOCTHOTO CTAaHOBJIEHMSI IOHUMaHMsI 00CYk/1a€MbIX OTHOILIEHUH.

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

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

OnuH U3 npuéMoB, MoMorarouui 3aUKCUPOBaTh OCO3ZHAHUE CBOETO 3HAHUS

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

Xouy
Y3HATD

3HAIO

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

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

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

TepmMuH «y4yeOHasi 321242 - B LIMPOKOM ITOHUMAHUU - 3TO TO, YTO BBIJBHU-
raeTcsi CaMUM YYEHHKOM JJIsS BBIIIOJHEHUS B MPOIECCE YUYEHUS B IO3HABATEIIbHBIX
nensx. YueOHas 3ajlaya 4yacTo pOKJIaeTcs U3 MpoOJIEeMHOM CUTyalllu, Korja He-
3HaHUE, CTAJKMUBAETCS C YE€M-TO HOBBIM, HEM3BECTHBIM, HO peIlICHUE Y4eOHO 3a-
a4l COCTOMT HE B HAXOXIACHUM KOHKPETHOTO BBIXOJId, @ B OTBICKAHUU OOILEro
crioco0a JEeNCTBUS, TPHUHIMIA PEIICHUs IIeJIOT0 KJacca aHaJOTWYHBIX 3aj1ad.
VYyeOHast 3amaya pemiaeTcsl IKOJIbHUKAMH IYTEM BBINOJHEHUS ONPEIEICHHBIX
JCHCTBUI: 3HAIO — HE 3HAIO — XOUY y3HATh.

Illaz 3. BeiOOp UCTOYHHUKOB M JISUCTBUM JJIA PEIICHUS YueOHOH 3a1ayu U
JOCTHKEHHUSI IOCTABJICHHOM 1EJIN: TA€ U KaK MbI 00 ’TOM MOYEM y3HaTh?

Jtan 3. OTKpbITHE U NOCTPOCHUE HOBBIX 3HAHMI.

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

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

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

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

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

Tunvl yueOHbIX 3a0aHULL:

1) 3a1aHus, B KOTOPBIX HMEIOTCS JIUIITHUE TaHHbIC,

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

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

Tunwt 3a0au

1) [IpenmeTHbIe 3aa4u: B YCIOBHH OIKCBHIBACTCS MPEIMETHAS CHTYAIlWs,
JUISL pElIeHUs] KOTOPOW TpeOyeTcsl YCTAaHOBJICHHE M MCIOJb30BaHUE 3HAHUM KOH-
KpPETHOTO y4eOHOTO 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) MexxnpeMeTHBIC 3a/1a41: B YCIOBUU OIKMCAaHA CUTYAlHs Ha S3BIKE OJTHOU
U3 MPEIMETHBIX 00JaCTel ¢ SBHBIM WJIM HESIBHBIM HCIIOIb30BAHUEM SI3bIKA IPYTrOf
npeaMeTHON obsactu. JIJist pemeHus: Hy>KHO MPUMEHATh 3HAHUS U3 COOTBETCTBY-
IOIKUX 00JacTel; TpeOyeTcsl UCCIeIOBAHUE YCIOBUS C TOUKU 3PEHUS BbIICICHHBIX
MPEAMETHBIX 00JIACTEMH, a TaKXKe MOUCK HEJOCTAIONINX JaHHBIX, MPUUYEM PEIICHUE
U OTBET MOTYT 3aBUCETh OT UCXOJHBIX JAHHBIX, BHIOPAHHBIX (HAMIEHHBIX) CAMUMHU
00y4YaromMuMHCH.

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

4) CuTyallMOHHBIC 3aJ1a4H HE CBSI3aHBI C HEIIOCPEJICTBEHHBIM TIOBCEIHEBHBIM
OMBITOM O0YYarOIIErocsi, HO OHU MOMOTAI0T 00YYaIOIIUMCS YBUJIETh U MOHATh, KaKk
U TJI€ MOTYT OBITh MOJIE3HBI €My B OYIyIlleM 3HAHUS W3 PA3IMYHBIX MPEAMETHBIX
oOnacteil. PelieHne CUTyallMOHHBIX 3a/lad CTUMYJIMPYET pa3BUTUE MO3HABATEIb-
HOM MOTHBAIMK 00y4aromuxcs, GopMUPYIOT CIIOCOOBI IEPEHOCA 3HAHUS B IITUPO-
KMH COLIMATIbHO-KYJIbTYPHBI KOHTEKCT.

lllaz 2. ConepxatelibHasi U TMYHOCTHAS pedeKcusl.

Emé pa3 orMmerum, 4Tro OTpedieKCUpOBAaHHOE 3HAHUE XapaKTEepPHU3yeTCs

YCB0EHHbIMU cnocobamu deﬂmeﬂbﬁocmu, NOHUMAHUEM CMblCllad NOSHAHUA, TUYHBIM
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UHDOPMAYUOHHBIM U PYHKYUOHAILHLIM 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 MPUPAIEHUE BKIIOYAET B CeOsI CO-

BOKYITHOCTB CJICAYIOIIUX KOMIIOHCHTOB:

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

7

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

\Z

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

\Z

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

[TonsiTne GyHKIMOHATHLHOW TPAMOTHOCTH CPAaBHUTEIBHO MOJOJO: TIOSBU-
Jaock B KoHIIe 60-X rogoB mponuioro Beka B gokymeHtax FOHECKO wu mo3gnee
BOLIJIO B 00uxoJ uccnenoBareneid. [Ipumepno o cepeaunbl 70-X rofoB KOHIIET-
U U CTpaTerusi UCCIIEIOBAHUS CBS3bIBAJACh C MPOQPECCHOHATBLHON ACSTENbHO-
CTBIO JIFO/ICH: KOMIICHCAIIUEH HEOCTAIOIINX 3HAHUN U YMEHUM B 3TOH cdepe.

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

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

MOHUTOPUHTOBBIM HCCJIEIOBAaHUEM KadecTBa 00IIero oOpa3oBaHUs, MPHU-
3BaHHBIM OTBETUTH Ha Bompoc: «OO0nanarT U ydamuecs 15-IeTHero Bo3pacTa,
MOJIYYHMBIINE 00s13aTeIbHOE 001Iee 00pa3oBaHKe, 3HAHUSMU U YMEHUSMU, HEO0O-
XOJUMBIMU UM JIJISl TOJHOIEHHOTO (DYHKIIMOHUPOBAHUSI B COBPEMEHHOM OOIIIe-
CTBE, T.C. IS pEIICHUs ITUPOKOTO AUAra30oHa 3a7ad B pa3IudyHbIX chepax denoBe-
YeCKOll AeITeIbHOCTH, OOIIEHUS U COIMATIbHBIX OTHOIIEHUI?» !, - apnsetcs PISA
(Programme for International Student Assessment). U dbyHKkimoHanbHas TpaMoT-
HOCTh oHuMaeTcs PISA kak 3HaHUS U yMEHUs, HEOOXOAMMBIE JIJIsl TTOJIHOI[EHHOTO
(GYyHKIMOHUPOBAHUS YeIOBEKa B COBpeMeHHOM obiiectBe. PISA B cBOMX MOHMTO-
pUHTax OLIEHUBAET 4 BUJIa TPAMOTHOCTH: YUTATEIbCKYI0, MAaTEMAaTHUYECKYIO, €CTe-

CTBEHHOHAYUYHYIO 1 (PUHAHCOBYIO.

11 MesxayHaposHas nporpaMma 110 oleHKe 00pa3oBaTelbHbIX A0CTHXeHUH ydamuxcs / OduuuanbHelii caift Hu-
cTUTyTa cTpareruu passutus obpaszosanus PAO. URL: http://www.centeroko.ru/pisal8/pisa2018 info.html
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[Ipo6nema pa3BuTus PYHKIIMOHATIBHONW TPAaMOTHOCTH 0Oy4aromuxcsi B Poc-
cun aktyanusupoBanack B 2018 romy Omaromapss Ykasy Ilpesugenta PD ot
7 mas 2018 r. Ne 204 «O HanmoOHAJIBHBIX IEIAX U CTPATETMYECKUX 3a7a4ax pa3BU-
tust Poccutickoit @eneparuu Ha nepuoy 10 2024 roga». CornacHo Ykazy, «B 2024
roxy HeoOxoaumo <...> o0ecrneyuTh ri00aibHyI0 KOHKYPEHTOCIIOCOOHOCTh POC-
cuiickoro obpazoBaHusi, BXoxJeHHe Poccuiickoit deneparuu B unciao 10 Bemy-
IMX CTPaH MMpA MO Ka4eCTBY 0OIIEro o0paszoBaHusa» 2,

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

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

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

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

12 O HanMOHANBHBIX LENAX M CTPATErMYECKUX 3aauax pasBuTHs Poccuiickoit ®enepanuu Ha nepuon 10 2024 ropa:
Vkaz Ilpesunenta Poccuiickoit ®enmepaumu ot 7 wmas 2018 1. Ne 204. II. 5 // TAPAHT.PV:
http://www.garant.ru/products/ipo/prime/doc/71837200/#ixzz5dzARMpW!I

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

IpoIecca 3aMHTEPECOBAHbl B BBICOKUX aKaJEMUYECKHX M COLMATBHBIX JOCTHXKE-

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

OCHOBHO 1IeBI0 MPOTPAMMBI SIBJISETCS Pa3BUTHE (PYHKIMOHAIBHOW Tpa-
MOTHOCTH y4damuxcs 5-9 Ki1accoB Kak HMHIMKATOpa KayecTBa U 3((PEKTUBHOCTU
oOpa3oBaHMsl, paBEHCTBA JJOCTyIa K 00Pa30BaHUIO.

[Iporpamma HaleneHa Ha pa3BUTHE:

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

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

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

QIbHYI0O U KYJbTYpHYIO cepbl 00IecTBa; MPOSBISATh AKTUBHYIO T'PaKIaHCKYIO
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HO3MLMI0 IIPU PACCMOTPEHUU HPOOJIEM, CBA3AHHBIX C €CTECTBO3HAHUEM (ecTe-
CTBEHHOHAYYHAs TPAMOTHOCTB )4,

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

CKOU JKU3HMU.

Il1anupyeMblie pesyabTarhit®
MeTanpeaMeTHble H IpeIMeTHbIe

I"'pamoTHOCTH
YuTaTenbckas Marematnyeckas EcrecTBeHHO-Hay4Hast DuHaHCOBAas
5 kaace HaXOIUT U U3- HaXOJIUT U U3BJIE- |HAaXOAUT U U3BJIEKaeT UHPOP- HaXOIuT U U3-
YpoBeHb BJeKaeT MHQOp- | KaeT MareMaruyie- MAIHIO O ECTECTBEHHO- BJIEKaeT (MHAH-
y3HaBaHUS MAaIMIo U3 Pa3- | CKyr0 HHGOPMALMIO |HAYYHBIX SBJICHHUSAX B pa3jind- | COBYIO MH(OpMa-
U TIOHUMA- | JIMYHBIX TEKCTOB | B Pa3iIMYHOM KOH- HOM KOHTEKCTE LU0 B Pa3JINYHOM
HUSI TEKCTE KOHTEKCTe
6 xnacc MIPUMEHSIET U3- NPUMEHSIET MaTe- |0OBSCHSIET U ONUCHIBACT €CTe- | MPUMEHSET Qu-
YpoBenb BJICUCHHYIO U3 MaTHYECKHE 3Ha- |CTBEHHO-HAYUYHBIC SIBIICHHUS HA | HAaHCOBBIC 3HAHUS
MOHUMa- | TekcTa uHpoOpMa- | HHA AJS PEIICHUS |OCHOBE MMEIOIINXCS HaY4YHBIX IUISL PELICHUs
HUS U LIUIO JJIS pellie- | pa3Horo poja mpo- 3HaHUHN pasHoro poza
MpUMEHe- | HUs pPa3HOTro pojia oem pooeM
HUS mpo0iieM
7 kJy1acc aHAIM3HUPYET U ¢dopmynupyet ma- pacro3HaeT U UCCIIEayeT aHAJIM3UPYET UH-
YpoBeHb | WHTErpHpyeT WH- TEMaTHYECKYIO JUYHBIE, MECTHBIC, HAIIMO- | (opmanuio B hu-
aHanmmza u | (Qopmammto, To- mpoOIieMy Ha oc- HaJbHEIE, TII00aThHBIE ecTe- HAaHCOBOM KOH-
CHHTE3a Jy4CHHYIO U3 HOBE aHaJIM3a CU- | CTBEHHO-HAY4HbIE IPOOIEMBI TEKCTe
TeKcTa Tyaluu B PA3JIMYHOM KOHTEKCTE
8 kanace olleHMBaeT Op- | MHTEPIPETHUPYET H | WHTEPIPETUPYET U OIICHNWBA- |OLICHUBAET (PUHAH-
YpoBeHb | My U COAEp)KaHHE | OLIEHUBAaeT Mare- €T JIMYHbIC, MECTHBIC, HAIIM- |[COBBIE MTPOOJIEMBI 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 Pa3TMYHOM KOHTEK-
paMikax CUTYyaluu CT€ B paMKax IpeAMETHOTO
npeaMeT- coJiepKaHus
HOTO CO-
JepKaHusl
9 knacc olileHMBaeT QOp- | HMHTEPHPETHPYET U | MHTEPIPETHUPYET U OIICHUBA- | OIIEHUBAcT (u-
YpoBeHb | My UM cofiep)KaHUE€ | OIICHMBAET MaTe- | €T, JeJaeT BHIBOJBI U CTPOUT | HAHCOBBIE MPO-
OLICHKHU TEKCTa B paMKax MaTHYECKHE pe- MIPOTHO3BI O JINUHBIX, MECT- Onemsbl, Aenaer
(peduiex- | MerampenMETHO- 3yJIbTaThl B KOH- HBIX, HAIIMOHAJIBHBIX, IJI0- BBIBOZIBI, CTPOUT
CHH) B rO COJIEpKaHUsI | TEKCTe HAIlMOHAIIb- 0aNbHBIX €CTECTBEHHO- MIPOTHO3BI, Mpe/I-
paMkax HOMW Wi rnodanb- | Hay4yHbIX IpoOieMax B pas- jaraet myTH pe-
MeTarpen- HOU CHUTyaIlH JMYHOM KOHTEKCTE B paMKax HICHUS
METHOTO METaNpeIMETHOTO CO/IepKa-
cojieprka- HUS
HUS
4 PISA /I Oduuuanshbiii  caiit  MHcTuTyTa  cTparterum  pasButus  obpasosanus PAO. URL:

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

15 TInanupyeMble pe3ysibTaThl OTPAXKAIOT CTPYKTYPHBIE KOMIIOHEHTBI PA3IMYHOIO BUIa PAMOTHOCTH 110 PISA.
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JINYHOCTHBIE pe3yJIbTaThl

I'pamoTHOCTH
YuraTenbckas MaremaTnueckas EctecTBenno- dunaHcoBas
HayJHas

5-9 knaccel

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

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

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

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

HUIO K POYUTAH- KHX IIEHHOCTEN YeCKHUX IIEHHOCTEN

HOMY

rpakIaHUHA
CTpaHBbI

XapaxkrepucTuka 00pa3oBaTeIbHOI0 MpoLecca

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

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

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

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

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

- 8-18 yacoB a1 MOAYJISl €CTECTBEHHOHAYYHON TPAMOTHOCTH;

- 2 yaca Ha MPOBEJACHUE aTTECTALNH, 3aBEPILIAIOIINX OCBOCHHE MPOrpaMMBbl
M0 COOTBETCTBYIOIIEMY IOy OOyUEHHUS.

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

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

2 4eTBepTh — MOJIYJIb «MaTEMaTUYECKasi TPAMOTHOCTBY,

3 4eTBepPTh — MOJIyJIb «ECTECTBEHHOHAYYHAasI TPAMOTHOCTBY,

4 4yeTBepTh — MOJIYJIb «(DUHAHCOBASI TPAMOTHOCTDY.

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

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

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

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

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

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

3YIOTCSI JIJISl PEIICHUS] KOHKPETHBIX MPOOIIEeM.
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OcHOBHBIE BHUJIbI JACSITEILHOCTH O0YUYaIOIIUXCSI: CAMOCTOSITENIbHOE YTCHUE U
oOCyXJIeHHE TIOJy9eHHOW WH(pOPMAIMKA C TTOMOIIBIO BOMPOCOB (Oecena, TUCKYC-
CHsl, TUCIYT); BBHIMOJHEHUE MPAKTUYECKHUX 3aJaHUI; MOUCK U OOCYXJIECHHE MaTe-
puasioB B ceTu VIHTEepHET, pelleHWe CUTYallMOHHBIX H  MPAaKTHKO-
OpPUEHTHUPOBAHHBIX 33]1a4; IPOBEICHUE SKCIIEPUMEHTOB U OIBITOB.

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

B cootBercTBUM ¢ mpukazom MunobpHayku Poccun ot 31.12.2015 Ne 1577
paboune mporpamMmbl KypcoB, B TOM YHCIJIE€ BHEYPOUHON JESATEIBHOCTH, pazpada-
THIBAIOTCSI HA OCHOBE TPEOOBAHUI K pe3ysibTaTaM OCBOEHHUS OCHOBHOW 0Opa3oBa-
TETBHON MPOrpaMMbl OCHOBHOTO 0011ero o0pa3oBaHMs C Y4ETOM OCHOBHBIX IMPO-
rpaMM, BKJIIOYEHHBIX B €€ CTPYKTYpy. B CBs3M ¢ 3TUM, pa3paOOTUYMKU CUUTAIOT
1enecoo0pa3HbIM IPOBEJACHUE TEKYIIEH (BBIIOJHEHUE 3a/laHui B XOJIE YPOKa),
pyOexkHOM (IO OKOHYAHWUU KaXKJIOTO MOJYJs), MPOMEKYTOUYHOU (MO0 OKOHYAHUU
roja oOy4eHus1) 1 UTOTOBOM aTTECTAllMU MO JaHHOMY Kypcy B popmaTax, Impeny-
CMOTPEHHBIM METOJAOJIOTUEN U KPUTEPUSIMH OLICHKM KadecTBa oOIIero oopa3oBa-
HUSl B 00111€00pa30oBaTeIbHBIX OPraHU3AlMIX Ha OCHOBE MPAKTUKH MEXIyHapOI-

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

35



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

5 kaace
Tema 3ansaTust Bcero yacos, Teopus | Ilpakmuka Ilnanupyemblii 00pazoBa-
1/2 yaca B HegeJ110 TeJAbHBIA pe3yJbTaT
38yKo6ble ABJIeHUA
3BYKOBBIE SIBJICHUS. 3BYKH KUBOU U HEXKUBOU MPUPOJIBI.
y YK PHPOA 0/2 0/1 0/1 Haxoaut u u3Bnekaer uHpop-
CHBIIIUMBIC U HECIIBIIIUMBIC 3BYKH.
» MAaIUIO U3 PA3IMYHBIX TEKCTOB
[IIym 1 ero BO3I€HCTBHE HA YEIOBEKA. 1/2 0/1 1/1
Cmpoenue sewecmea
Bona. YHUKaIbHOCTB BOJIBL 1/3 0/1,5 1/1,5 HaxomwT 1 n3BieKaeT HHdOp-
VYTIeKucIblii ra3 B IPUPOIE U €r0 3HAYCHHE. 0/2 0/0 0/2 MALHIO U3 PasIMYHbIX TEKCTOB
3emnsn u 3emnan kopa. Munepanwvi
3emiisi, BHyTpEHHEE CTpOeHUE 3eMJIM. 3HAKOMCTBO C MUHE-
- BHYTP thoct . . 1/2 0,5/0,5 0,5/0,5 Haxonaut u u3Binekaet uugop-
paniavl, TOPHOM OPONO 1 PyAIOH. MAaLMIO U3 Pa3JIMYHbIX TEKCTOB
Atmocdepa 3emun. 1/2 0/0 1/2 P
Kueas npupooa
YHUKaTbHOCTD IUTAHETHI 3eMuls. Y CIIOBUS AJIs CYILIECTBOBA-
. JUBL CYTL 1/3 0,5/2 0,5/1 Haxoaut u u3Bnekaet nugop-
HUs KU3HU Ha 3emuie. CBOMCTBA JKUBBIX OPTaHU3MOB.
= MAIIIo U3 Pa3IMYHBIX TEKCTOB
ITpoBenenune pyOexHoON aTTecTaluu 2 0 2
Hroro 8/18 1/6 7/12
6 xacc
Tema 3ansiTHsA Bcero yacos, Teopus | Ilpakmuxa | Ilaanupyemblii 00pa3oBaTelib-
1/2 yaca B HeneJ110 HBIH pPe3yJIbTaT
Cmpoenue geuwjecmea
Teno u BemectBo. Dopma, 00BEM, TUIOTHOCTD. 0/1 0/0 0/1 TTpuMenser HidopMaLHio, U3
Macca. M3mepenne mMacchl Tent. EnnHuibl Maccsl 0/1 0/0 0/1 pHv PMAIHIO,
CrpoeHnue BeniecTBa. ATOMBI M MOJIEKYJbl. Mojenu BICHCHIYIO H3 TEKCTa, AT pe-
P ‘ YIIBL. 1/2 0,5/0,5 0,5/1,5 [IEHHsI PA3HOTO pojia mpodiieM
aToma.
Tennogvle agnenusn
Tennossie sinenus. TermnoBoe pacimpenue Ten. Hc- 12 0.5/0.5 15/05 [Ipumensier nndopmanuio, u3-
M10JIb30BAHNE SIBJICHHSI TEIJIOBOTO PACHIUPEHUS IS U3- T T BJICUEHHYIO M3 TEKCTa, I pe-

36




MEpPEHHUS TEMIEPATYpPHI. [IEHHsI Pa3HOTO pojia mpobdiieM
[InaBnenue u orBepaeBanue. Mcnapenue u KoHIeHCa-
pA P A 0/2 0/0,5 0/1,5
nusa. Kumnenue.
3emnn, Conneunan cucmema u Beenennasn
IpencraBnenus o BeeneHHOM. 1/2 0,5/0,5 0,5/1,5
= [Ipumensier nundopmanuo, u3-
Mogens Conneunoit cucremsl. U3yuenue u uccienona- BIETEHAVIO W3 TEKCTA, I e
uue JIynsl. MccnenoBanus OamKkaimx mianet — Map- 1/2 0,5/0,5 0,5/1,5 y ’ P
[IEHHsI Pa3HOTO pojia mpobdiieM
ca, BeHepnl.
Kuesasn npupooa
[{apcTBa KUBOM IPUPOIBI 2[4 0,5/2 1,5/2 [Tpumensier napopMarImio, u3-
. BJICUCHHYIO U3 TEKCTA, IS pe-
[IpoBenenue pyOexHON aTTecTaluu 2 0 2 y VA P
IIEHHsI PA3HOTO pojia mpobiieM
Hroro 8/18 2,5/4.5 6,5/13,5
7 RJ1acc
Ne Tema 3aHsATHSA Bcero yacos, Teopus | IlpakTuka Ilnanupyemblii 06pa3oBa-
1/2 yaca B HegeII0 TeJbHBIN pe3yJbTaT
Cmpykmypa u ceolicmea geujecmea
MoutekyisipHOE CTPOCHUE TBEPIBIX TEI, KUIAKOCTEH 1 AHaIM3UPYyeT U UHTETPUPYET
ra3oB. Ju¢dysus B razax, KUIKOCTAX U TBEPABIX TeJIaX 1/3 0/1 1/2 UH(POPMALIUIO AJIS TPUHSATHS
perieHus
Mexanuueckue agnenusn. Cunvt u 0gusicenue
Mexanunyeckoe nBuxeHue. [ mapoycunurens AHanu3upyer U UHTETPUPYET
1/3 0/1 1/2 WMH()OPMAIINIO TS IPUHSTHUS
pelieHus
3emaa u muposoii oxean
3emutst. AtmocdepHsbie siBiieHus. MupoBoit okean. J{aB-
AHaM3UpPyeT U UHTETPUPYET
JIEHUE BOJBI B MOPAX U OKeaHax. MccaenoBanue 1Ha Mo- 1/3 0/1 1/2
N UHGOPMAITUIO JUTS IPHHSITHS
peit u OKeaHOB. -
HccnenoBanue Mopei u okeaHoB. MapHaHcKasl BliaJInHa 1/3 0/1 1/2 P
Yenoeek u 300posve
dusnyecKkre ynpaxHeHUs 1/2 0,5/0,5 0,5/1,5 AHaJIM3UpYeT U UHTETPUPYET
DuU3HOI0TUs U PABUILHOE MMUTAHUE 1/2 0/0,5 1/1,5 UHGOPMAITUIO JUIS IPUHSIITHS
[IpoBenenmne pyOoeKHON aTTeCTallUN 2 0 2 pereHus
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HToro \ 8/18 | 055 | 75/13 |
8 kiace
Ne Tema 3ansaATHA Bcero yacos, Teopus | IlpakTuka | Ilmanmpyemblii 00pa3oBa-
1/2 yaca TeJbHbIH pe3yJbTaT
B HeJeJ10
Cmpykmypa u 31eKmpudecKue ceolicnea euiecme
1. DJIeKTpUYECKHE SIBICHUS. 1/2 0,5/1 0,5/1 [TpuHUMaeET penieHne Ha 0c-
2. XHUMUYECKUE MPOLECCHI. DIICKTPOIIH3. 1/2 0,5/0,5 0,5/1,5 HOBE OIICHKH U MHTEpIIpETa-
3. DJIEKTPOMAarHUTHBIC SIBJICHUSI. 1/2 0/0,5 1/1,5 UK WHPOPMAITHA
4. [TpoM3BOICTBO U KCIIOJIL30BAHKME DIICKTPOIHEPTHH. 1/3 0/0,5 1/2,5
IKonozuan 3emnu
5. I'nobabHOE MOTEIUICHHUE 0/2 0/0 0/2 [TpuHUMaeT penieHne Ha 0c-
6 [TapHUKOBBIN AP PEKT: JHCTBUTETLHOCTD UIH BRIMBICET? 1/2 0/0,5 115 HOBE OLICHKU U MHTEpIpeTa-
MU UHQOpMaLUH
Yenosek u 300posve
7. Buytpennss cpena opranu3ma. Kposs. 0,5/2 0/0,5 0,5/1,5 [TpuHMMaeT peneHne Ha oc-
8. MenuinHa copTa 0,5/1 0/0 0,5/1 HOBE OLICHKU ¥ HHTEepIpeTa-
ITpoBenenue pyOexHON aTTecTaluu 2 0 2 U HHQOpMAIHH
Hroro 8/18 1/3,5 7/14,5
9 kJ1acc
Ne Tema 3ansaTHA Bcero 4acos, Teo- | Ilpaktuka | Ilnanupyemsblii 00pa3oBa-
1/2 yaca B HeJle/110 pust TeJbHBII pe3yJibTaT
Cmpykmypa u ceoiicmeaa geuiecma
Mertannsl. Koppo3ust meTaymios. 3amuTa OT KOPpO3HUH. OnenuBaeT HHPOPMALIHIO U
1. VYrnepoa kak OCHOBA OpPraHUYECKOM )KU3HU. Y TJIEKUCIIBIN 1/2 0/0,5 1/1,5 MIPUHUMAET PEIICHHE B YCIIO-
ra3 BUSIX HEOIIPENEIEHHOCTH H
EcrecTBenHas pagnoakTuBHOCTh. [IpeoOpazoBanue MHOT'033JJaYHOCTH
BHYTPEHHEH SHEPTHH aTOMHBIX SIIEP B TETUIOBYIO H AJICK-
2. TPUUECKYIO SHEPTUI0. ATOMHBIE CUJIOBBIE YCTAHOBKHU U 1/2 0/0,5 1/1,5
uX ucnoip3oBanue. [locnencTBus paanaoHHOTO 00ITy-
YCHUS
3. DBOJOLHAS 3BE3] 1/2 0/0,5 1/1,5
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IKonozuueckue cucmemol

DKocucrema Kak caMOOpranm3yromasacsa cucTteéMa opra-

HU3MOB U (PU3UUECKOM cpebl UX OOUTAHUS U B3aHMO- 1/3 0,5/0,5 0,5/2,5
o OnenuBaeT UHMOPMAIHIO U
nerctBus. [1oTokM BelecTBa U SHEPTHH B IKOCUCTEME
MIPUHUMAET PEIICHHUE B YCII0-
['unoTe3sl BOSHUKHOBEHHMS J)KM3HU. Pa3BuTHE MpecTaB- .
€HUI 0 IPOUCXOXKIEHNH )KU3HU Ha 3emiie. Dpbl IpeB BIJAX HEONPEACICHHOCTH H
b . -
o . . 0,5/3 0/0,5 0,5/2,5 MHOT'03a1a9HOCTH
HeHIIen U ApeBHEH Xu3HU. Pa3BUTHE )KU3HU B ME€3030€ U
KaifHO30€. AHTPOIIOTEHHOE BO3JICHCTBUE HAa Onocdepy.
Hacneocmeennocms duonocuueckux odvekmos. Yenosex u 300posve
3aKOHOMEPHOCTH H3MEHYUBOCTH: MOTU(DUKAIIMOHHAS 1
MyTallUOHHAA U3MEHYUBOCTH. OCHOBHEBIE METOABbI CCIICK- 1/2 0/0 5 1/1 5 OHCHHBaCT I/IH(bOpMaI_[I/II'O u
JE8%07%) paCTeHI/Iﬁ, JKUBOTHBIX U MUKPOOPTaHHU3MOB. T'ennas ' ' [IPUHUMAET pEIIEHUE B YCJIIO-
HHXCHCPHUA. BUSAX HEONPEACITEHHOCTH U
3IlOpOBL€ YCJIOBCKA. 0,5/2 0/0 0,5/2 MHOI'033aJ1a49HOCTH
[IpoBenenue pyOexHON aTTecTaluu 2 0 2
Hroro 8/18 0,5/3 7,5/15
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IT

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

YpoBHU

11(0)

Tunosblie 3axa4n

HHCTPpYMEHTHI U CpeCTBA

5 KJtacc
YpoBeHb y3HaBaHUS
" IIOHUMAHUA

Yuum 6ocnpunu-
Mamb U 00bACHAMD

Haxonur u u3Bieka-
eT uHhOopMaITUIO 13
pa3IMYHBIX TEKCTOB

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

[TpomoIKUTh IPEUIOKEHUE CII0BAMH U3 TEKCTA.

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

ITo copepkaHut0 TEKCTHI JOJKHBI

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

YpoBeHb OHUMA-
HUSI U IPUMEHECHUS

Yuum oymamo u

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

KOHTEKCT.

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

OTpa3uTh ONMCAHHBIE B TEKCTE (PAKThl U OTHOILEHUS MEXKIY HUMHU

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

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

W3 mpe/yio)KeHHBIX BapUAaHTOB BHIOpaTh BO3MOXKHBIC TYTH U CIIO- | I paghuueckas Ha2asoHOCmb.
cOOBI pelIeHus MpooIeMBbl. rpad-cxemsbl, K1acTepbl, TAOIHIIbI,
BceraBuTh TponymieHHYI0 B TEKCTE WH(POPMAIMIO W3 TAOJHIBI, | JHArPAMMBI, HHTEIUICKT-KAPTHI.
rpag-cxembl, TUarpaMMal. H306pazumenvras naznaoHocmy:
[TpuBecTn TpUMEpHI KU3HEHHBIX CUTYyalldd, B KOTOPBIX MOTYT | WILTIOCTPAIMH, PUCYHKH.
OBITh IPUMEHEHBI YCTAHOBJICHHBIE MTYTH M CIIOCOOBI pelieHus npo- | [lamamxu ¢ anroOpuTMaMH pelie-
OJICMBEL. HUA 3a/1a4, Tpo0sIeM, 3aJaHui
[TocTpouTh anropuT™ pemeHus NpoodIeMBbl MO TAHHOMY YCIOBHIO.

7 Knacc AHanu3upyeT v UH- | BBIIENMUTh COCTaBHBIE YacTH B MpeJACTaBlIeHHOW WH(GopManuu | TeKCThI, 3a1a4u, CUTYyaIlun

YpoBeHb aHaNMM3a U | TErpupyeT HHPOp- (Tekcre, 3amaue, mpobiieMe), yCTAaHOBUTh MEXIY HUMHU B3aUMOCBSI- | 3adauu (poOIeMHbIe, CUTYaIlH-
CHUHTE3a MAITUIO JUTS IPHHS- | 3H. OHHBIE, MPAKTHUKO-

Yuum ananusupo-
6amu u uHmepnpe-
muposams npoobJie-

Mbl

TUS pCHICHUA

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

ITpeoOpa3oBaTh HHPOPMALIMIO U3 OJHOM 3HAKOBOM CHCTEMBI B IPY-

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

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

CocTaBUTh aHHOTALUIO, PEKIIAMY, TPE3CHTAIIHIO.

[TpenyioskuTh BapHaHThI PEHICHUSI MPOOJIEMBbI, 00OCHOBATh UX pe-
3YJIbTATUBHOCTD C MIOMOIIBIO KOHKPETHOI'O NPCAMETHOT'O 3HAHM.
[TpuBecTH TpUMEpHI )KU3HEHHBIX CHTYallUd, B KOTOPBIX OIBIT pe-
MICHHUS HJAaHHBIX HpO6JIeM II03BOJIUTH 6LITL YCHICIHBIM, PC3YyJibTa-
TUBHBIM.

CocTaBUTh aTOPUTM peIIeHUs MPOOIIeM JaHHOTO Kiacca.

Crenath aHATUTUYECKHE BBIBOJIBI.

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

8 Kacc
YpOBEHb OIICHKH B
paMKax IIpeIMeETHO-
IO COJICPIKaAHUS

Yuum oyeHueambs u

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

OneHnuTh KayecTBO MPEACTABICHHOW HH(OpMAIMK IJsl PELIeHUs
JIMYHBIX, MECTHBIX, HALIMOHAJIBHBIX, [TI00AJIBHBIX IPOOIEMBI.
[Tpe1oXuTh MMyTH U CIIOCOOBI pelIeHus] 0003HAYCHHBIX TPOOIEM.
CriporHo3upoBaTh (MPEAINONOKUTh) BO3MOXKHBIE —I1OCIIEACTBUS
MPEIJI0KEHHBIX IEUCTBUM.

OneHuTh NpeUIoKEeHHbIE TYTH U CIOCOOBI pelieHus Npo0ieM, Bbl-

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

NPUHUMAMb peule- OpaTh 1 000CcHOBaThH HanOoJee 3P PEKTUBHEIC.
HUs Coznate JOpOXKHYIO (MOJEIbHYIO, TEXHOJIOTUYECKYIO) KapTy pe-
IIEHUsI TPOOJIEMBI.
9 knacc OuenuBaer wuHpop- | ChopmynupoBats mpodiemy (IpobieMbl) Ha OCHOBE aHaIW3a CU- | TumuuHble 3a7aun (3aJaHus) Me-

YpOBEHb OIIEHKH B

paMKax Metarnpen-

METHOTO COJIepKa-
HUS

Yuum oeticmeosams

Malluro " HpI/IHI/IMa-
€T pEeILICHUE B YCIO-
BUSX HEOIPEICIIEH-
HOCTM W MHOIo3a-
JTAYHOCTH

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

OTt00paTh (Ha3BaTh) HEOOXOIUMBIE pecypchl (3HaHMA) JUIS pelle-
HUS IPOOJIEMBI.

BeiOpath 3 pekTHBHBIE MyTH U CIIOCOOBI peIIeHUs TPOOIEMBI.
O6ocHoBaTh cBOM BBIOOpP. [loKa3aTh pe3ylbTaTUBHOCTh U LIEJIECO-
00pa3HOCTh BHIOPAHHBIX CIIOCOOOB AESTEIHHOCTH.

TAPeIMETHOTO M MPAKTHYECKOTO
Xapakrepa.

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

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

5 kJaacce

Tema 1. 36yKoevie asnenusn. 36YKu HcUBOU U HEHCUBOU RPUPOODL.
Crviiuumole u HecavluiuMble 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 AEPEBSHHOM IIACTUHBI, BO3IYIIHOTO CTOJ0a,
3aIOJIHAIOUIETO KOPIYC AYXOBBIX HHCTPYMEHTOB U T.I1.), B pe3yJbTaTe 4ero o0pa3yroTcsi 3BYKOBBIE
BOJIHBI, BOCIIPHHHMAEMBbIE YXOM U MpeoOpa3zyemble B HEM B HEPBHBIE UMITYJIbCHI.

2. B My3bIKanbHOM TEOPUH 3BYK — 3TO (PU3HUECKOE SBICHUE, BBI3HIBAEMOE MEXaHHUECKUMU
KOJICOAHUSIMH KaKOro-JIMOO yIpyroro 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 paccMaTpHUBaeTCsA Kak KojeOaHUs YacTHI[ B YIPYTHUX cpenax,
pacmipocTpaHsitoniecss B (GopMe MPOAOIBHBIX BOJH, YacTOTAa KOTOPBIX JIKHAT B Ipelenax,
BOCIPUHHUMAEMBIX YEJIOBEYECKUM yXOM, T.€. B cperHeM oT 16 1o 20000 I'u (1 I'm — 1 xonebGanue B
CEKYHIY).

4. 3ByK MOpOXIAeTcs MEXaHWYecKMMM KojeOaHusMHu. OJHAKO UIs TOTO, 4YTOOBI 3TH
KOJICOAHUsI CTalld CIBIIIHBI, OHU JOJDKHBI TPOUCXOIUTh B KaKOW-HUOYAb cpene: BO3AYyXe,
KHUJIKOCTH WJIM TBepAOM Tene. braromapst cpene 3Byk KoJleOaHUH MOXKET JIOCTUYh yXa CITyIIaTelsl.
Konebanuss mMoryr ObITh NMpaBWIBHBIMH, TO €CTb, APYTMMM CJIOBaMH, OOBEKT CO3/1aeT B Cpele
BOJIHBI, CIIEIYIOIME Yepe3 CTPOro OINpe/eiCHHbIE BpPEMEHHbIE NPOMEXYTKH. B 3TOoM ciyuae
pe3yabTaTOM SBIISICTCS MEJIOAMYHBIA 3BYK. OnHAKO, €clii KOJIeOaHWs HeNpaBHIIBHBIC, TO HX
BO3/ICHICTBHE HAa HAIIM YIIM JIOCTaBISIET TOpa3lo MEHbBIIE YJOBOJBCTBUSA. 3BYK, SBISIOIIANACS
pe3yabTaTOM MOJOOHBIX KONeGaHuil, Ha3bIBAETCS MIYMOM-C,

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

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

16 TTo matepuanam JleTckoit sunuknoneauu https://potomy.ru/world/2284.html
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pa3maxy, TeM rpomue 3ByK. [lo Mepe ynaneHus or o0beKTa 3By4aHUs! BOJIHBI TEPSIOT CBOIO CHITY,
TI03TOMY MBI IJI0XO CIIBIIIMM 3BYKH Ha GOJIBIIOM PACCTOSHHU ',

6. 3Byk — (usnuyeckoe sBIEHUE, MPEJCTaBIAIOIIEe COOOH pacnpocTpaHEHUE B BHJE
YIIPYTUX BOJH MEXaHUYECKUX KoneGaHuil B TBEPIOM, KUIKOH Ml ra3006pasHoit cpene®,

3aoanus:

1. HazoBuTte, 0 4eM roBOPUTCS B KOKJIOM (parMeHTe 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 OOILIUe CI0BA, KOTOPbIE XapaKTEpU3yIOT (pU3nye-
CKO€ SIBJICHHE — 3BYK.

5. Ilpuaymaiite Ha3BaHHE OOIIEMY TEKCTY.

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

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

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

9. Ompenenute Ha3HAYEHUE MPEACTABIEHHON HH(OPMALIUY.

Tema 2. Illym u ezo 6030eiicmeue Ha 4enoseka

Texcm Ona umenus

3ByK (3ByKOBasl BOJIHA) — 3TO BO3HUKHOBEHHUE U paclpoCcTpaHeHue KojaeOaHui B KaKOM-JI100
BelllecTBe, Oyab TO BO3AYX, JKUAKOCTb WM TBepaoe Teno. Ecnmu Obl Ha JlyHe ObuIM >KUBBIE
CYyLIECTBa, CIIyX UM He MOHaxoOuscs Obl, Tak Kak Ha JlyHe HeT arMocdepsl, a B O€3BO3AYIIHOM
IIPOCTPAHCTBE 3BYK HE pAaCIPOCTPAHAETCS.

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

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

TonocoBoii ammapar uenoBeKka, Kak M JIIOOOW HCTOYHUK 3ByKa, IEpelaeT SHEPruio B
OKpPY)KaIOIlyI0 Cpelly, HO 3Ta 3Heprusi odeHb Mmana. [IpeacraBsre ceOe, YTO BBl Ha CTAJUOHE, ITE
OoHOBpeMeHHO roBopsAT U Kpuyar 10000 uenoBek. M ecnam mpeBpaTUTh MOTOK SHEPIMM ITHX
rOJI0COB B JJIEKTPUYECKYIO, TO €€ €[Ba XBaTUT Ha JIAMIIOYKY MAaJIEHBKOIO JJIEKTPUYECKOTO

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

17 111. Konnomu «bospmas samuknonenust Lkomsarnka». M.:Machaon, 2018, 256 c.
18 PLII. Tonamuna. 3Byk / ®usudeckas sunuknoneaus : [B 5 1.] / T'n. pen. A. M. IIpoxopos. M.: CoBeTckas SHIUKIO-
neawus (T1. 1—2); bosprias Poccuiickas saiuknoneans (t1. 3—75), 1988—1999.
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ycrpoiictBa. OOHUM M3 OPEBHEMIIMX TAaKUX YCTPOMCTB siBiseTcss pymnop. Celyac HMCIONB3YIOT
COBPEMEHHBIE aKyCTHUECKHE YCTPOICTBA.

JlaBaiite ompeaenuM, 4TO Takoe IIyM, U Y3HAEM KaK MOXKHO Oojibiie 00 3ToM (hHU3HUECKOM
apieHuu. Ha ObITOBOM ypOBHE IIYyM — 3TO 3BYK, HE HeCyIIui nosne3Hoi undopmanuu. /s modoro
¢u3uka myMm — 3T0 KojeOaTenbHBIN mpouecc. 3amep ypOBHS LIyMa HM3MEpsieTcs CHEelHaTIbHBIMU
npubopamMu — 1mymomepamMu. COBpEMEHHBIM TEXHOJIOTMYHBIM MHpP COAEPKHUT MHOXKECTBO
MCTOYHHUKOB IITyMa. DTO: pa3jIMyHbIe BUJBI TPAHCIIOPTA, 3BYKH PAaOOTHI KaKUX JUOO YCTPOMCTB HITH
o0opynoBaHus, 3ByKOBas ammaparypa M Tak jJajiee. BoT BapuaHThl pacrnpeiesieHus HIYMOB IO
IPUPOJIE BO3HUKHOBEHHUS: MEXaHMYECKHE — 3BYKH, BO3HHUKAIOIIME MpPU padoTe pazIU4HbIX
MEXaHU3MOB; adpoAauHamuueckue. Crola BXOAST IIyMbl, BO3HUKAIOIIME IIPU B3JIETE CaMOJIETa;
TUAPABIMYECKHE. OTH IOYMbl Mbl CIBILIMM IIPU HEUCHPABHOCTAX B POAHON BOJOIPOBOAHOM
CHUCTEME: PpE3KHHl Iepenaj JaBjI€HUS B CHUCTEME MOXKET BbI3BaTb THAPOYAAp, KOTOPBIN
BOCIPUHUMAETCSl KaK PE3KUU, HEMPHUSATHBIA IIyM; SJIEKTpOMarHUTHBIC. Bo3HHKaOT mpu padote
YCTPOWCTB U MPHUCITOCOOTECHUH.

Ox0 — (¢usnueckoe SBJIEHHME, KOTOPOE 3aK/II4YaeTcss B MPUHATUU HaOIIonaTesieM
OTPaKEHHOM OT NPENSATCTBUNA BOJHBL. DXO — 3TO TO K€ CaMO€ OTPaXKEHHUE, TOJIbKO B 3€pKaiie
OTpakaeTcs CBET, a B ciyyae 3Xxa — 3ByK. JIroboe mpemsiTcTBHE MOXKET CTaTbh OTpaskaTesieM IUis
3ByKa. YeM pesue, OTpBIBUCTEE 3BYK, TEM 3X0 OTUéTiinBee. Jlydie Bcero BhI3BaTh 3X0 XJIOMAHbEM B
nanomy. Huzkuil My»kckoii roioc orpaxaercs IJ0X0, a BBICOKHM rojoc AaeT OTYETIMBOE 3XO.

3aoanusn:

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

2. «Ay-y-y-y», - KpUYUM MBI , 3a0TyIUBIINCEH B Jiecy. «YTO HaApBIBACIILCA?» - OTBEYALT
HaM 9X0. OOBACHUTE, MOXKET JIU TAKOE OBITH?

3. JlaiiTe Ha3BaHUE OMBITY 1O (U3UKE 110 ero onucanuio. [IpoBeuTe STOT OMBIT.

Bo3pMuTE TOHKOCTEHHBIN CTEKJISTHHBIM OOKaJI HA HOXKE. XOPOIIIO BEIMOWTE PYKU C MBIJIOM.
3areM, ciierka HaMOYHMB YMCTOM BOJIOM MAajbIlbl IPABOM PYKHU, IMOCTABbTE OOKAJl HA CTOJ, a JICBOU
PYKOM KpEIKO JEPKUTE €ro 3a HOXKKY. YKa3aTeIbHBIM IaJblLEM MPABOM PYKH HaYHUTE BKPYTOBYIO
BOJIMTH IO Kpato Ookaiia. Uepe3 HECKOIBKO CEKYH/ BbI YCIIBIIIUTE MEIOANYHBIHN 3BYK. 3BYK HE OyneT
IpeKpalarbes, MoKa Bbl BOAUTE MaJIbLIEM 110 Kparo Ookaia. Eciu 3To y Bac yCHenHo noixy4usioch,
HajieliTe B OOKaJ YHCTYIO BO/Y, HEMHOT'O HE JIOXOJIs 10 Kpasi, M Ipo/ioJDKaiiTe BOAUTH NayblieM. Bl
YCIBIIIMTE 3BYK HAMHOTO HMXE TOr0, KOTOpbIM Obu1 Oe3 Boxbl. IIpomomkas KpyroBble JBUKEHUS
najblieM, MOCMOTPUTE Ha IMOBEPXHOCTh BOAbl. Ha Heil oOpa3oBainch MajeHbkHe BOJIHBI. OHHU
MIPOU3OIUIN OT KOJIEONIIOIUXCS, 3BYYallUX CTEHOK Ookana. Terneph HauHUTE MOCTENEHHO YNasaTh

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

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

...OHn Habpan noauyro 2pyov 6030yxa, Kaxk 3mo 0elaom 60001d3bl neped NozpyriceHuem 8
800y, CIOMHCUIL PYKU PYROPOM, UX KO PmY, Ymoobl 36yK OECRpensimcmeeHHO NOWen 8 HYHCHOM eMy
HanpasieHuu, U Npou3umenbHo Kpukuyi. byov na Mapce u na Benepe owcumenu, obraoaroujue
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 HAKPEeHUIUCH, 3A0POXHCATU U CO CIPAUHBIM

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

Tema 3. Booa. Ynukanvnocms 6000l

Texcm onsa umenusn

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

Cynute camu.

Bce Tena mpu HarpeBaHUM PACLIUPSIOTCS, NPU OXJaXKIECHUU — CXKHUMaroTcs. Bce, kpome
BOJbl. bpocbre TBepAbIl KyCOYEeK CBUHIIA B KUAKUN CBUHEL, U OH YTOHET, TaK KaK OH IJIOTHEE
MKHJIKOTO, KaK Y MOJaBIIsiollee OOIBIIMHCTBO Apyrux BemecTB. A Bona? TBepaas Bojga — jies, UMeeT
IUIOTHOCTh MEHBIIE, MO3TOMY JIBJUHBI CIHOKOMHO IUIBIBYT IO TMOBEPXHOCTH pekH. Pacmmpenue
BOJIbI TIPU OTBEP/IEBAHUU BBI3BIBACT pa3pyllieHUE TOPHBIX MOPOA. 3areKas THEM B TPEILMHBI 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 tam,
[JI€ MHOTO BOJIbI, IaKe MO/ MaJSIIMMU JydaMH COJIHIIa ObIBaeT He oueHb >kapko. Eciu Obl He 3Ta
0COOEHHOCTB BOJIbI, TO OJIMH 32 JIPYTUM BBICOXJIM ObI MEJIKHE BOJJOEMBI, JOXK/Ib HUCTIApsJICs OBl ellle B
BO3/yX€

HenapoMm Boma — €IMHCTBEHHOE BEILECTBO, MOJIYYHUBIIEE OT YEJIOBEKAa TAKOE MHOMXECTBO
uMeH. TBepaylo BoAy UMEHYIOT JIbJOM, I'PajioM, CHETOM, BOJY B JKUIKOM COCTOSIHUM — COOCTBEHHO
BOJIOH, pOCOHi, TOKJIEM, TYMaHOM, a B Ta3000pa3HOM — [TAPOM.

YacTuipl, U3 KOTOPBIX COCTOMT BOJA, PACIIONOKEHBI OJIM3KO JIPYr K Apyry. Mexay HUMHU
JNENCTBYIOT CUJIbI MPUTSDKEHUSI U OTTaNKUBaHUs. VIMeHHO M3-3a AeCcTBUS CHIJT OTTAJIKMBaHMS BOJA

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

1. [IpoBenute onbIT 1o onucaHuio: «lloBegeHne AByX Kamemiby.

[ToaroroBeTe ISl 3TOrO OMBITA CTEKISHHYIO IJIACTUHKY. XOPOILIO €€ 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 M HakamaidTe Ha HEro CTeapuH CO CBEYM, 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 KaIllsl pacredercs. Temnepb BO3bMUTE
CTEKJISIHHYIO IIJIaCTUHKY M HakjJoHuTe ee. Kamuisg yxe M Tak pacTekiach, a TEHEpb OHAa IOTEYET
nanbine. JIpyras ke kamns OyneT KararbCs IO CTEapuUHy MPU HAKJIOHAX IUJIACTUHKU B pa3HbIe
CTOpPOHBIL.

2. Ha ocHOBe yBHJICHHOTO CJIeNaiiTe J1Ba PUCYHKA: KaIljlsl Ha CTEKJITHHON TUTACTHHKE U KarIs
Ha CTeapuHOBOW IacTUHKE. OOBSICHUTE, YEM OTIMYAIOTCS JBa puUCyHKa. Kakoil MOXHO crenarb
BEIBOI?

3. Haligure u nmomyepkHuTe JHIIHEE CI0BO B psiny. OObsICHUTE CBOE pellieHue: TyMaH, HHEel,
00I1aKo, MbUIb, TPaj, BOASHOM map.

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

Haneiite 1o xpaeB Bonbl B ctakaH. HauHuTe OCTOPOXKHO OMyCKaTh B BOAY KONEWKH: Jy4Yllle
BCEr0, €CJIM OHU OYyJyT COCKaJIb3bIBAaTh 110 CTEHKE CTakaHa Ha JHO. PaHO WM MO30HO BbI YBUAMTE,
YTO BOJA «BBUIE3aET» M3 CTaKaHa W HE MepeNuBaeTcs uepes Kpai... [Ipogomxkaiite Kugarb MOHETHI.
CkonbKo uX OyzeT BCero B cTakaHe, IOKa, HAKOHEIl, BOJa HE HAYHET MepeTekars yepe3 Kpai? Kakoit

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

Tema 4. Yznekucnwiii 2az ¢ npupooe u e2o 3nauenue
Teker nig yreHus
JlaBaiiTe pacCCMOTPHUM CBOMCTBA BEUIECTBA, C KOTOPBIM KaXK/IbIi U3 HAC BCTPEUACTCS KaXKIbIN
JIeHb. OJTO YIIEKHCHbI ra3. B ra3000pa3HOM COCTOSHUM OH CYIIECTBYET IPH OOBIYHBIX
temneparypax. OH COHEpXKHUTCS B BO3AYXE, BBIIEISETCS B INPOLECCE JbIXaHUS KXUBOTHBIX U
pactenuil. I1y3pIpbKku IMMOHAAa — TOT CaMBbIil YITIEKUCIIBIN T'a3.
[Ipu MOBBIIEHHOM JJaBJI€HHUH 3TOT T'a3 IPEBpAIIAETCs B KUAKOCTh (PKUIKas yriiekuciora). B

HHHIGBOﬁ IMPOMBIIIJICHHOCTH HCIIOJIB3YETCA KaK KOHCEPBAHT U o0o3HavaeTcd Ha YIIAKOBKE I10[]
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xozoM E 290, a Taxke B kauecTBE pa3phIXJIUTEINS TECTA.

IIpu cunbHOM oxnaxaeHuu (Ho MuHyc 78,5 rpanycoB llenbcusi) oH KpUCTAJIM3yeTCs U
CTAHOBMUTCA TaK Ha3bIBAEMBbIM CYXHUM JIbJOM, KOTOPBIM IIMPOKO MCIOJNB3YETCS B TOPrOBIIE IS
XpaHEHMs 3aMOPOXKEHHBIX MPOAYKTOB B pedprrkepaTopax.

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

VTIIIeKucblil ra3 COIEePIKUTCS B MOJIE3HBIX HCKOMIAEMBIX: yIIie, He(hTH, Topde, N3BECTHSIKE.

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

* TPOMBIIIUIEHHBIE BBIOPOCHI, CBS3aHHBIE C MPOLIECCAMH CTOPaHUS;

*  aBTOMOOWJIBHBIN TPAHCIIOPT.

3aoanus:

1. BeimonHUTEe  OMBIT, CcAENAlTe M 3alMLIMTE BHIBOJA, BOCIOJb30BAaBUIMCH  IIPH
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. 3anonHATE TAOIUITY:

Hazpanue BeliecTBa I'me HCIOJIb3YCTCA

VYrekucnblii ra3

Cyxoiit e

Kunkas yrmekucinora

Tema 5. 3emnsn, suympennee cmpoenue 3emau. SHAKOMCME0 ¢ MUHEPAIAMU, 20PHOTL
nopoooii u pyooi.

Texcmol 012 umenus:

Teker 1

Bbl y)xxe MHOroe 3Haere o cTpoeHUMM BceneHHOW, o nBMkeHHM IutaHeT Bokpyr CosHia.
OnHOM 13 3TUX IJIAHET SBIsieTcs 3eMJsl. 3eMJiisl — TpeThs ianera oT CojHIa, HO U €MHCTBEHHAs
noka miuaHera B ColHeuHO#l cucTteMe U u3BeCTHOW BceneHHoi, Ha KOTOpOM MpOKUBAET pa3BUTAs
dbopma xu3HH. MBI )XKHUBEM Ha YHUKAJIBHOW IIaHETE, TaK KaK Ha HEH €CTh BO/IA. 3€MHBIE OKCaHBI
3aHuMaroT npuMepHo 70% Bceil MOBEpXHOCTH, a B INIyOMHY yxoaar Ha 4 kM. B xuakoit ¢opme
MIpEeCcHast BOJIa HAXOIUTCS B PeKax, o3epax U B (hopme arMochepHOro BOJSIHOTO Mapa,

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

BHyTpeHHee cTpoeHue 3emni P

OacceiiHbl W KOHTHUHEHTHI. 3eMHas

Kopa 3aHumaeT S5-75 kM. Haumbomee

ManTus IUIOTHBIE ~ YacTH  MPSYYTCS  TOA

KOHTHHCHTaMHM, a TOHKHC — IIOJ

‘,ﬂnpo 3emHan kopa

OKeaHaMHU. Temnepp aaBaluTe H3y4UM
cocraB 3emMJd IO CIOAM: KOpa,
MaHTHsl, A1pO.

3emMHass  Kopa  COIEPKUT

TaKu€ JJICMCHTBI  KakK: KHCJIOpOA

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

xeneso (5%), kanpiuit (4%), u no 2% wmarnus, kanug u Hatpus. OHa co3gaHa B BUJAE TMTAHTCKUX
MJIACTHH, KOTOPBIE JBUTAIOTCS MO XUAKOM MaHTuu. [lanee, Tonmuuoo B 2890 kM, pacrnoaraercs
mMaHTHsA. OHa MpeCTaBIeHa CHIIMKAaTHBIMUA IOPOaMH, OOTaThIMU Ha MAarHUHN M KeJe30.

Buytpu 3emnu pacnonoxkeHo sapo. HTEpecHO, YTO OHO COCTOUT M3 JABYX MOJOBHHOK:
BHyTpeHHee (TBeploe) ¢ paguycoM B 1220 KM OKpYKEHO BHEUIHUM (KHJAKOE — CIUIaB HUKENS U
JKenes3a) ¢ TOMIUHOK B 2180 km.

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

Brnepseie maccy 3eminn onpenenun motmiaHackuil gokrop H. Makenun B 1774 roay. Ilo
pe3ylibTaTaM BBIYMCIICHUHM, Macca TUTaHEeThl cocTaBmia 5,879 cekCTWIUIMOHOB TOHH. B Hacrosmiee
BpEMsI 3TOT MOKa3aTellb COCTABIACT 5,976 CEKCTHIIIMOHOB TOHH (MPUOIU3UTENBHO 6-1024 Kr).

Paccmorpum coctaB 3eMHONM KOopbl. CaMblii HMKHHUI CIIOM 3€MHOH KOpBI COCTOUT U3
Oazanbra. JTO TEMHO-CEpbli KaMeHb. BynkaHbl, u3Bepras JiaBy, BMECTE€ C HEW BBIOpACHIBAIOT Ha
MOBEPXHOCTh UMEHHO 0a3ajbT.

Crnenyromuii cioi — rpaduT. ITO TBEpAasl TOpHAsl 3€pHUCTAsl IOPO/ia, COCTOUT U3 KBapla,
MOJIEBOTO IIMNAara U CItOAbl. | paHUTHBIN CIIOM MMEETCS TOJIBKO B TOM YaCTH 36MHOM KOpPBI, KOTOpas
HAXOIUTCS MoA MaTepukaMu. [1o MOpCKUM THOM cJl0s TPAHUTA HET.

Crnenyrommii ciioil — ocaiouHble TOpHbIE TTOpoabl. OHU CO3AOTCS MYyTEM MPeoOpa3oBaHUS
opraHu4eckux BemiectB. Hampumep, kameHb M3BECTHSK 0oOpa3oBaH u3 pakymiek. K ocanouyHbiM
IIOPOJIaM OTHOCSITCS YIOJlb, ITIMHA, TIECOK.

[Mocnennmit cnoni —3emurst. Jla, Ta camast 3emiisi, KOTOPYIO MBI 0OpabaThiBaeM B HAJICKIE

NoNy4yuTh Oorateiil yposkail. TonmumHa 3eMHOM Kopbl Kosiebnercst ot 5 10 70 K.
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3aoanua:

1. 3anonHuTe TAOIMILY, UCHIONB3YS HH(OPMALIHIO, COAEPIKAIILYIOCS B TEKCTE.

Hazpanmne CJIOCB, U3 KOTOPBIX COCTOUT 3emis Kakne XuMHU4eCKHUe 3IeMEHTBI COACPIKUT

2. TlpumymaiiTe 3arooBOK TEKCTA.

3. BemonnuTe nBa pucynka. Ha ogHOM m300pa3ute CTpoeHHE 3eMHOM KOpbI (CIIOM) IOJ
OKEaHOM, Ha BTOPOM — CTPOSHHE 36MHOUN KOpbI o MarepukoM. OOBSICHUTE, KaK OYIyT OTINYaThCs
PHUCYHKHU.

4. Ha3oBure, Kakue BeIIeCTBAa U3 COCTaBa 3€MHOI KOPBI U JJISl YETO HCIIONb3YET YEIOBEK B
CBOEH JKU3HEIECSITETBHOCTH.

5. Kakue noustus U3 Te€KCTa, OTHOCALIUECS K CTPOCHUIO 3€MJIM, BaM YK€ ObLIIM U3BECTHHI.

6. HasoBure u3 Tekcra TPpH IIOHATHA, C KOTOPBIMHU Bbl BCTPCTUIIUMCH BIICPBLIC.

Teker 2

B npupozae HacuuTHIBaETCSI OTPOMHOE KOJIMYECTBO MUHEPAJIOB U TOPHBIX mopoxd. Jlis Toro,
4yToObl TOOMM)KE ITO3HAKOMUTCS € HMX MHOrOOOpa3HbIM MHPOM, COBCEM HE O00s3aTelbHO
OTIPABJIATECA B IOXOJL IIO TOpPHBIM cuUcTeMaM WiM paBHMHaM. COBPEMEHHOMY YEJIOBEKY
JIOCTAaTOYHO MPOCTO MPOTYIATHCA 110 POAHOMY I'OPOAY U BHUMATEIBHO OIVIAAETHCS BOKPYT.

Jloporu, 31aHusl, CTAaHIIMM METPOIIOJIUTEHA, YKCIOHATHl XyHAOKECTBEHHBIX MY3€€B — BE3JIE
MOXHO OOHapy>KUTh TOpHBIE MOPOJBI U MUHEpPaJbl. B criennanu3upoBaHHBIX MUHEPAIOTHYECKUX U
TeOJIOTHYECKUX MY3€sIX MOXKHO TOJYyYUTh DIIyOOKHME 3HAaHUS IO TEOJOTMH M OJHOBPEMEHHO
NoJIF000BaThCs KPacoTOM pelKUX MPUPOAHBIX SKCIOHATOB. HauHeM ¢ MHMHepasioB — NMPUPOIHBIX
o0pa3oBaHMii, 00JaAAIOIIUX OTHOCUTENIBHO MIPOCTHIM U OJTHOPOJHBIM CTpoeHueM. MuHepanorus —
HayKa O MMHEpaJlax — OJHA M3 APEBHEHIIUX TE€OJIOTMYECKUX HayK. MUp MUHEpaloB HACTOJIBKO
MHOTOJIUK, YTO CYIIECTBYeT HEOOXOJUMOCTh B MX KJIACCU(PHUKALMU IO pPa3HBIM IPHU3HAKAM.
MuHepansl, COCTOSIIME U3 OJHOTO XMMHUYECKOIO JJIEMEHTA, Ha3bIBAIOTCS «CaMOpOAHbIe». Bce BbI
NUIIETe UM PHUCYyeTe MPOCThIMU KapaHiamamu. ['pudens y HuX caenaH u3 MuHepana Tpadur.
Xumnueckas ¢popmyna storo muHepana — C. Takoii ke ¢opmynoil o0nagaeT MUHepall, 3a MHOTHE
CTOJIETHSI CTABIIUH MOMYJISIPHEHIIMM U JOPOTUM JIparolieHHbIM KaMHEM. DTO MUHEpai ajimMas!

K cnenyromeil rpynmne — OKCHIOB U THUAPOKCUAOB — OTHOCUTCS OIMH M3 CaMbIX
pacnpoCTpaHEHHBIX B 36MHON KOpe MUHepasoB — KBapll . KBapiy jerko HailTu Ha Gepery peku i
o3epa, OOHApPYXHUTh B Kyde CTpouTenbHOro mmeOHs. Ho »ToT HeB3payHbIi, MpO3padyHbId WIH
MOJIOYHOTO I[BETa «KaMyIIEeK» HuMeeT Oonee 15 pasHOBUAHOCTEH: MCKPAIIMNCA aBaHTIOPHH,
CJIOMCTBIN TOJIyIparoueHHbIN arat, (UOJIETOBBI aMETUCT, peldalllnii nmpo3pauyHeHIInil ropHBII
XpyCTajb, YEPHBIM MOPHOH, IIpa3eM I'yCTOTO 3€JIEHOTO OTTEHKA, JbIMYATBIN payXxTola3, TMMOHHBIA
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MOJIYAPArOLCHHBIM LUTPUH WM HAIIOMUHAIOIIMKA IVIa3 KOLIKW KOIIAYWW Iva3. bOJIBIIMHCTBO U3
pPa3sHOBUAHOCTEN KBaplia OTHOCITCS K IIOJEJIOUYHBIM WJIM IOJYIParoleHHbIM KaMHAM U
HCIIOJIB3YIOTCSI B FOBEJIMPHOM JEJIE.

K rpymnne okcumoB OTHOCUTCSI MUHEpaJl, CIOCOOHBIN 3aCTaBUTh CTPENKY KomIaca, OeleHo
BEPTETbCA MO Kpyry. OTO MHHEpaJl MarHeTHUT WJIM MarHUTHBIA >kene3HsK. OCOOHSKOM B
KJacCU(UKAIMK CTOST OPraHWYeCKHe MHUHEpaibl (KaJbIUT), JHUIIEHHBbIC KPUCTAUTMYECKON
CTpyKTypbl. K HUM OTHOCATCS ’KEMYYT W SHTapb. JKeMuyr — 3TO €IMHCTBEHHBIH U3 IOBEIMPHBIX
MarepuaioB, 00pa3ylolIuiics B Teje MOJUIIOCKOB M BIIOJHE BEPOATHO, OAMH W3 JAPEBHEHIIMX
KaMHEH, MCIIOJIb30BABIINXCS B KAYECTBE YKPAILICHUS.

JIlpyroii MUHepas 3TOU IPYIIIBI UMEET MHOTO IOITUYECKUX HA3BAHUN — «TOPALIUN KAMEHbBY,
«J1ap COJHIA», «CJIE3BI MOpsS». DTO SHTaphb WIM HMCKolaemas cMmojia. B kamix sHTaps MOXHO
OOHapyXHUTh 4Yelrylo pbi0, 6aboyexk W ApeBHUX KYyKoB. M3 sHTapss OblLia BBHIMOJIHEHA OTAEIKA
JereHAapHON SIHTapHOM KOMHAThl B JIETHEH PE3UACHLUU POCCHUCKMX mMIeparopoB B Llapckom
Cerne.

Kak ke ommmuuth oauH MuHepan oT Jpyroro? B 3TomM Bam momoryr ocoOble
JMarHOCTUYECKHE NPU3HAKU: BHEIIHUM BHJ] MUHEpaia, €ro LBeT, OlecK, TBEpAOCTb U JpYIHUe.
Oco0ObIX CBOMCTB WJIM IMAarHOCTMUYECKUX MPHU3HAKOB Y MUHEPAJIOB JOBOJBHO MHOrO. [103TOMYy MBI
paccMOTPUM TOJBKO T€, KOTOPBIE JIETKO ONPEAETHTh, HE 00JIafas CHEeUUaTbHBIMH 3HAHUSMH B
MUHEPAJIOTUH.

Bo-nepBbix, 1Ber. LIBeTr MuHepana — mepBoe, yTo Opocaercss Ham B ria3za. Hekoropsle
MUHEPAIIBI MOTYT UMETh IIOCTOSIHHBIN LIBET WA OTTEHOK, IPYrHe€ — MEHSAIOT €r0 B 3aBUCUMOCTH OT
npumeceid. Hanpumep, KMHOBapp BCerga KpacHasi, a cepa — UMEeT JKeNTble OTTeHKH. K MuHepanam
C HEMOCTOSIHHBIM, MEHSIOLIMMCS 1IBETOM MOYKHO OTHECTHU YK€ YIOMSHYThI HaMu KBapl. MHorum
U3BECTHBI JIparolieHHbIe KAMHU — KpacHbIi pyOuH, CUHUH canup.

He oOnamas cnenuanbHBIMH 3HAaHUAMU MOXKHO OIpPENENUTh TBEPIOCTh MHUHEpaa.
N3yuaeMblii MuHepan nu0OO Lapamaercs 3TajJOHOM W TOIZa €ro TBEpJOCTb HIDKE, JUOO He
[[aparaeTcs U TOINa €ro TBEPJOCTh BhIlIe ATanoHa. HaumeHee TBepblii B IKajle — MUHEPAJ TajbK,
caMbli TBepAbIN — asniMa3. Harpumep, ncnelTyeMblii MUHEPAJT LIapanaeTcs TONas3oM, a caM LjapanaeT
anatuT. 3HA4YUT, Halll MUHEpal UMeeT TBEpAOCTb, AHAJIOTMYHYIO WM Onu3kyro kBapuy — 7. s
orpezeNieHus] TBEpAOCTH MUHEpaja COBCEM HE 00s3aTeIbHO MMETh 3TAJOHHYIO IIKAIy TBEPAOCTH.
MOoKHO BOCHOJIB30BAaThCSl TEM, YTO «I0f pykKoi». HOrore Ha pyke mmeer TBEpAOCTb 2, MEIHas
MOHeTa — OoJiee 3, cTallbHO# HOXK — Ooliee 4, cTeKo — Oolree 5.

HexoTopble MUHEpasbl UMEIOT BKYC (CHIIBBHH), IpyTue — ropsr (cepa), TpeTbU — IJIaBITCA U
U3JAI0T MIPU 3TOM IPUSTHBIN 3anax (SHTaph). YeTBepThie — pacTBOPAIOTCS B BOjE (TaJIUT), NSATHIE —

KOBKHE (30710T0) W T.Ja. OmnpenenuB OCHOBHBIE JHAarHOCTHYECKHE TPU3HAKA MHHEpaia, B
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JaJTbHEUIIIEM MOXKHO BOCHOJIB30BAaThCS CIPABOUHUKAMU-OMPEACTUTEISIMU MUHEPAIIOB U TOPHBIX
MOpO/l, YTOOBI Y3HATHh €0 Ha3BaHUE, OCTATbHBIC CBOMCTBA U 001aCTH IPUMEHEHUSI.
3aoanusn

1.3amonHNTE Ta6n1/1uy, HCIIOJIB3Yys MaTr€pural TCKCTA. B kireTkax cTaBITCS 3HAKHM «1+» U «-»

HaszBanue Bcerpeuan He Bugen uu Crplian V3nan HpaBurcs
MUHEPATIOB — TaKou pasy Ha3BaHUE CEeroJHs Ha3BaHUE
pa3HOBUAHOCTEH MUHepa
KBapua

2.3anonaHuUTe TabIuUILy, UCTIOIB3Yys HH(OPMAIUIO U3 TEKCTa

Hasganue rpynnsl MUHEPAIIOB IIpumepsl MUHEPATIOB, CBoiicTBa 3THX MUHEPAJIOB
OTHOCSIIIIMXCS K IPyIIIe

«CaMOPOIHBICY

OKCHIOB U THAPOKCHUIOB

OpTraHN4YCCKUEC MUHEPAJIbL

3.CocTaBbTe aNropuT™ JIEUCTBHI 17151 ONPEIEICHUS TBEPIOCTH MUHEpaJa.

4.Pemute 3amaay: Mimeercst oOpasen muHepana. OH maparmaercs CTeKJIOM, HO caM Iaparaer
MEIHYI0 MOHETY. B Kakux mpenenax HaXOAUTCS 3HAYCHUE €ro TBEPIOCTU. TBEpAOCTh MEIHOU
MOHETHI U CTEKJIa Hal/I1 B TEKCTE.

5. BanummMre Ha3BaHUS TOPHBIX MOPOJ, KOTOpPHIE HCMIOIB30BAIUCH MPU CTPOUTETHCTBE B
Mockse, B TOM NOpPSJIKE, B KAKOM OHH IPUBEJICHBI B TEKCTE:!

MuHepanbsl cirararoT ropHblie Mmopoabl. UTOOBI MO3HAKOMUTBCS C TE€M, KaK 4YEJIOBEK
UCIIOJIb3YET TOpHBIE MOPOJbI, COBEPIIMM HEOOJBIIYI0 3KCKypcHio 1o crouuue Poccuiickoit
Oenepannu — ropoxy MockBe U BHUMATEIBHO MOCMOTPUM IO CTOPOHAM. ABTOMOOMIIBHBIE JOPOTH
ropojia MOKPBITHI ac(anbToM, KOTOPBIA MPOU3BOAUTCA W3 CMECH OUTYMOB C TPaBHEM M TECKOM.
['paBuii, mecok — 00JI0MOUHBIE OCaJ0YHBIE TOpHBIE TTopoabl. [Iporymsemcs: mo KpacHoit miomamm.
OHa BbIMOIIIEHA TUa0a30M — BYJIKaHWYECKON TOpPHOW TMOPOJNIOH, MO COCTaBy OJIM3KOM K 0Oa3asbry.
benokaMeHHbIE XpaMmbl CTOJMIBI TMOCTPOEHbI M3 HW3BECTHSAKA — OCAJ0YHOM TOPHOM MOPOIBI
XUMHUYECKOTO MU OPTaHUYECKOTO MPOUCXOXkAeHUs. [locTaMeHThl MaMSITHUKOB, HaOepeKHbIE PEKU
MOCKBBI, IIOKOJIM 3[JaHWW ¥ TOJIBl HA MHOTHX CTaHIIUSX METPO BBITIOTHEHBI U3 KUCIION, TNTyOMHHON

MarMaTH4ecKoil Mopojbl TPAaHUT Pa3HOOOPA3HBIX OTTEHKOB U TEKCTYP.

Tema 6. Ammocepepa 3emnu

..Ammocghepa oocuensem 3emno. Okxean, mops,
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peku. Pyuvu, pacmenus, sicueommuvle, uenosex — ece
acusem 6 ammocghepe u Onazooaps eu. 3emis
niasaem 6 8030YUHOM OKeaHe, e20 80JIHbl OMbLBAIOM
KAK Gepuiunbl 20p, MAaxK U Ux NOOHOMNCUS, a4 Mbl
JHcuBeM Ha OHe 2MO020 OKeaHd, CO 6Ccex CMOPOH UM
oxeauennvle, HACK8O3b UM NpOHUKHymble... He kmo
UHOU, Kak ammocgepa NoKpvieaem 3eleHblo HAull
ROJIA U Iyed, NUMAem U HeXNCHbIU YB8emoK, KOMopbIM
Mol 1I0OYeMcsl, U 2pOMAOHOe, MHO208EK0B0E Oepeso,
3anacaiowee pabomy CONHEYHO20 JyYd, UYmooObl
0moamsb HAM ee 8NOCIe0CMEUL. ..

K.®nammapuon

Texcmul 013 umenus:

3emist okpykeHa armocdepoit. Ot1o armochepy K. dmammapuoH Ha3BaJ BO3TYIIHBIM
okeaHoM. [lo cBoeMy CTpPOEHHIO BO3IYLIHBIM OKEaH HAallOMUHAET JOM. Y HEro TOXKE €CTh CBOU
«OTAXKNY.

[lepBbiil «3Taxx» — Tpomocdepa. DTOT CIOW MPOCTUPAETCS, B cpenHeM, 10 11 kM Hanx
YpOBHEM MOpSI, U TEMIIEpaTrypa B HEM IaJaeT C BHICOTOIA.

Bropoii «aTax» — crparocdepa. On pacnonaraercs Mmexxay 11-m u 55-M kM Haj ypoBHEM
Mopsi. 3/1eCh IApCTBO CTYXKU C MPHONM3HUTENBHO MOCTOSHHOM Temmeparypoir 40 rpamycoB HUXe
HYJISL.

Tpetuii «3Tax» — me3ocdepa. ITOT CIOW 3aHUMAET MPOCTPAHCTBO MexAYy 55-M u 80-M KM
OT MOBepXHOCTH 3emiu. Bo3nyx 3aeck cuUIbHO pa3pexeH. XapaKTepu3yeTcss IMOHM)KEHHUEM
TeMIeparypsl ¢ BeicoToii; MakcumMyM (0°C) Temrieparypsl pacrioyioKeH Ha HIKHEW TpaHulle, ocie
4ero TeMIieparypa HadmHaeT yobiBarh 10 —70° uinu —80°C .

UYerBepTslil «3Tak» — Tepmocdepa. Bo3ayx elie cuibHee pa3peskeH. 3/1eCh HEBHJAHHAs
xapa — 1000-2000 rpanycos Llenbcus.

[IaTeIi «3Tax» — 3k30cdepa, T.e. BHELIHAA 000104Ka arMocdepbl. Boicora atoro ciost 500-
600 kM. Bo3ayx 37ech pa3pekeH emie CuibHee, 4eM B TepMocdepe. Temmneparypa Bo3ayxa, Kak U B
TepMocdepe, 31eCh BBICOKA U MPOCIEKNUBACTCS a0l POCT TEMIEPATyphl C BEICOTOM.

Mpl xuBEM Ha [HE BO3AYIIHOIO OKeaHa. BciencTBue CBOEW TAKECTH BEPXHHE CIIOU
BO3/lyXa, MOJOOHO BOJE B OKEaHe, JaBAT HAa HWIXKHUE CJIOM W CXKUMAIOT UX. BO3MyIIHBIN CIIOH,
npuieralomuid Kk 3emie, MMeeT HauOosbllyl0 IUIOTHOCTh. Bcee Tenma, Haxopsmuecs Ha 3emuie,
UCTIBITHIBAIOT  JaBiieHWe Bcel armocdepsl. Ero Has3piBaloT aTMOC(EpHBIM  JaBIICHUEM.
ATMocdepHOe NaBleHHE yMEHbIIAeTCcs ¢ BBICOTOW. Tak, arMocdepHOe HaBleHHE Ha BEPXHHUX
dTa)kax BBICOTHOTO 3/1aHUS MEHbIE, 4YeM Ha mnepBoM isTaxke. [[ns m3mepeHus armocgepHoro

JABJICHUS UCTIONB3YIOT MpuOopsl. ONKH U3 HUX — OapoMeTp-aHepOou/I.
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3aoanusn:

1. IIpoBeauTe SKCIEPUMEHT M MONpoOyiTe O0OBSCHUTH HabmromaeMoe sBieHHe «Boma B
HIEPEBEPHYTOM CTaKaHe» (pHC.2).

Haneiite B crakan Boay [0
camoro kpas. Ilpukpoite crakaH
JUCTOYKOM  IUIOTHOW  Oymaru W,
HIPUIEPKUBASL Oymary  JaJIOHBIO,
OBICTPO TIEpEeBEpHHUTE CTaKaH KBEPXY
nHoM. Temeps yOepute nanoHs. Boga
U3 CTaKaHa HE BBUIBETCSI.

2. JlaBnenue armMocdepHOro

BO37yxa Ha Oymary Ooiblie JaBiIeHUS

BOAbI Ha HCC. HpOI[OJ'I)KI/ITC MIPEAJIOKEHNUE CJIOBaAMHU U3 OIMMMCAHUA SKCIICPUMECHTA! «Boz[a n3 CTaKkaHa
HC BBUJIMBACTCH, IIOTOMY YTO...»

3.3amonHuTe TAOIHUITY, HCTIONB3YSl MHPOPMAIIHIO, COJEPIKALTYIOCS B TEKCTE.

PucyHok 2
HasBanue cnoeB, U3 KOTOPBIX BricoTa cnost Hag ypoBHEM OcobeHHOCTH N3MEHEHUS
COCTOUT armocdepa Mopst TeMIIepaTyphbl

4. ITpuBeauTe npuMepsl MPOSIBICHUS aTMOC(HEPHOTO JaBJIEHUsS] BOKPYT Hac.

5. IlpounTaiiTe TEKCT M BCTaBbTE MPOIMYIIEHHBIE CIIOBA:

Haxogsace Ha BBICOKOM Trope, aJbIIMHUCTBI 3aBUHTUJIM KpPBIIIKY IYCTOM IUIACTUKOBOM
Oyrbutkn. Korma OHM CHYCTHIIMCH K TIOMHOXKHIO TOPBI, TO OOHApYKWJIHM, YTO CTEHKH OYTBUIKH
HEMHOT'O CMSTHI U BJaBlieHbl BHYTpb. byTblUlka Oblla 3aKkpbiTa, W TeMmIeparypa Bo3jlyxa B Hei
ocTaBajach MMOCTOSIHHOM, Ce10BaTeNbHO, AaBJICHUE BO3AyXa B OyThUIKEe HE MeHsIoch. CHapyXu Ha

OyTBUIKY JeicTBOBaJO nasnenue. Ilo Mepe cmycka ¢ ropsl

JaBJICHHUC N IIOCTCIICHHO CXKHMMAJI0O CTCHKH 6YTBIJ'IKI/I.

Tema 7. Ynuxkanonocms nianemul 3emis. Ycioeus 071 CyuieCmeo8anus Heu3Hu Ha
3emne. Ceoiicmea Hcuevlx opeanu3mos
«Bce mbl naccaxcupvl 00H020 Kopablis no umeHu
3emna, a 3nayum, nepececms U3 He20 NPOCMO HEK)-
o0a. Bom nouemy 6ce owcumenu nianemol OONIHCHYL
coobwa cnacams ¢80 0OwULL O0OM»

Amntyan e CeHT-DK310mepu
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Bonpocul ona oocyymcoenusn:

— CornacHsl 1 Bbl ¢ dpaHIty3ckuM nucarenem? [louemy?

— O yém 3acTaBieT 3aJyMaThbCs 3TO BbICKa3bIBaHUE?

— Kaxkue npobiemMsl, KOTOpbIe TPEOYIOT OT JIFOJIeii HEOOXOAUMOCTH «CTacaTh CBOM OOIIHiA
JIOM», BBl MOKETE Ha3BaTh?

— IlouemMy 370 BbICKa3bIBaHUE cTao Anurpadom 3ausatus? O yem OyneM roBoputh? BaxkHo
JIM 3TO JIJIs Bac, mouemy?

Texcm Ona umenus:

YHUKaIpHOE Pa3HOOOpa3ne MOBEPXHOCTH 3eMJIM IMPOSBIISECTCS HE TOJBKO B YepEIOBaHUU
BOJIbI U CYIIU. 3eMHasi IOBEPXHOCTh — OFPOMHAsl MO3auKa W3 TMTaHTCKUX PaBHUH U BBICOKHX TOD,
HEIPOXOIUMBIX JIECOB U MYCThIHB, OOJIBIIUX FOPOJIOB U HE OCBOEHHBIX YEJIOBEKOM IIPOCTPAHCTB.

Ha 3emie BoiaensoT 4 npupoiHbie 000I0YKU:

Jlutocdepa — tBEpHas obosnouka 3emiu. COCTOUT U3 36MHOM KOPBI U BEPXHEW 4aCTU MaH-
THUH.

I'mapocdepa — Bognas obonouka 3emnu. E€ npunaro nenutb Ha MupoBoil okeaH, KOHTH-
HEHTAaJIbHbIE TOBEPXHOCTHBIC BOJIBI U MOA3EMHBIE BOJIBI.

ATMocdepa — razoBas 000JI0YKa, OKpYKAOIas TUIaHeTy 3emitto. BHyTpeHHss e€ moBepx-
HOCTb MOKPBIBAET rUApPOoc(epy U YaCTUYHO 3€MHYIO KOPY, BHEIIHSS TPAHUYUT C OKOJIO3EMHOM Ya-
CThI0 KOCMHUYECKOT'0 ITPOCTPAHCTBA.

Buocdepa — o6onouka 3emim, 3aceéHHAs )KHUBBIMU OPraHU3MaMH, HAXOJSIIASCS MO MX
BO3JICUCTBUEM U 3aHATASI MPOAYKTAMH HX KU3HEACATSIbHOCTH.

I'maBHas 0COOECHHOCTL 3€MJIN — TO, YTO OHA SIBIISIETCS MIAHETOH KU3HU. 371€CH CIOKUIIHCH
HEOOXOIUMBIE YCTIOBUS TSl CYIIIECTBOBAHUS JKUBBIX OPTaHU3MOB:

— arMocdepa 3eMiu MPOMycKaeT JOCTATOYHOE KOJMYECTBO COTHEUHOTO CBETA;

— HEBUIUMOE MAarHUTHOE IOJIe B HeJApaxX 3eMIIM 3alllUIaeT €€ OT BPEIHOTO0 KOCMHUYECKOTO
W3ITy49CHHUS;

— BOJa Ha 3emJie CYIIECTBYET B 3-X COCTOSIHHSIX: Ta3000pa3HOM, TBEPJIOM U KHUJIKOM;

— pacTeHHusl, BOHUKIIIKE Ha cyIle 3eMI1, YBETUYUIN KOJIMYECTBO KUCIOpoia B aTMocdepe.

3aoanusa:

1. Odopmute nHGOpPMAIHIO, COAEPHKAIIYIOCS B TEKCTE, B BUI€ TAOIUIBI WU Tpad-CXEMBI.

2. Kak BBl MOXeTe MOy4yacTBOBaTh B OoXpaHe MUPOBOTO OKeaHa OT 3arpsi3HEHUS, BeIb 10
onmmxkaiiero mops 6onee 1000 kunomeTpoB? CocTaBbTe BOSMOXKHBIN TUTAH JEHCTBHIA.

3. BeienuTe OCHOBHYIO MBICIH B HHKEHPEJICTABICHHOM TeKcTe. [IpeatoknuTe 3aroioBoK

TCKCTA.
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COJ'IHI_IG Urpact O4CHb GOHBHIYIO POJIb B KHU3HHU Hallled ITUIaHEThl — OHO MCTOYHHK CBETa U
teruta Ha 3emuie. CONTHIIE OCBEIAeT U COTPEBAET HaIlly TUIAHETYy, 03 3TOro He Obla Obl BO3MOXKHA
JKU3Hb Ha HEW HE TOJIbKO YeJIOBEKa, HO Jake MUKpoopranu3moB. CoJiHIle — TJIaBHBIM (XOTS U He
€MHCTBEHHBIN ) IBUTATEIh MPOUCXOASIINX Ha 3eMJie POIIECCOB.

4. BcraBbTe MPOIYILIEHHBIE CI0BA:

3nauenue arMochepsl s )KU3HU Ha 3eMIie:

- OT MECTCOPHUTOB N OITACHOI'0 KOCMHNYCCKOI'0 U3JIYyYCHU,

- TCIIJIO B HOYHBIC YaChI,

- KHUBBIC OpTaHNU3MBbI HGO6XOI[I/IMI>IM AJIA ABIXaHUA KUCJIOPOAOM,

- YIVIEKUCIIBIN Ia3 JUIs TUTAaHUs PACTCHUN;

- yepes COBEPIIACTCS KPYTOBOPOT BOJIBL.

5. CocrtaBbTe BOIIPOCH! K CIIEAYIOIIEMY TEKCTY.

XKusoii mup oueHb MHOroooOpazeH. CyliecTByeT OKOJIO 2 MIIH. BUAOB >KMBOTHBIX, OKOJIO
500 TBIC. BHIOB pAacCTeHUH, COTHH THICSY TPHOOB, THICSYU BUIOB U elle OOJIbIIe MTaMMOB OaKTe-
puii. MHOTHE BUJBI emie He onrcaHbl. CTPYKTYpHAs CJIOXKHOCTD, THITHI TUTAHUS, KU3HEHHBIC ITHK-
JIbI, UICTOPHYECKUI BO3PACT ATUX TPYIII OPraHW3MOB OYEHb CHIIBHO pasnuyarorcs. Ho Bce opra-
HU3MBI JIOJDKHBI UIMETh HEUTO 00Ilee, 4YTO OTJINYaIo Obl UX OT HEXHUBOU MPHUPOJIBL. ITO OOMEH Be-
IIECTB ¥ DHEPTUH, CIOCOOHOCTh K Pa3MHOKEHHUIO U Pa3BUTHIO, H3MEHYMBOCTh M YMEHHE IPUCIIO-

cabIuBaThCS K YCIOBUSAM CPEIBI.

6 xnacc
Tema 1. Teno u sewyecmeo. @opma, 06vém, naomunocms. Macca. Hzmepenue maccol men.
Eounuuvt maccol

Texcm Onsa umeHnus:

Ou3nKU Ha3bIBAIOT (U3UYECKUM TEJIOM WM MPOCTO TEIOM JHO0O0W MpenMeT. ITO MOXKET
OBITH YETIOBEK, aBTOMOOMIIL, 3eMJIsl, OKpYyKaroIias ee armocdepa 1 Jaxe TyMaH, 00pa3yromuiics 3
BOJISTHOTO T1apa MPH KUTICHUH BOJIBI.

JIro6oe (uszmueckoe TeI0 COCTOUT M3 OAHOTO MM HECKOJbKUX BellecTB. MHorma Ha3zBaHue
BEIIECTBA OTPAKAETCS B HA3BAHUU TeJa: HAIPUMeEpP, Mbl TOBOPHM: «MEIHBIN MPOBOAY, CTEKISTHHBIN
CTaKaH, MeTaJUTMYeCKas uria, (asHcoBas Tapeyika, Pe3MHOBBIM Ms4, JoxaAeBas Karisi. CBoWcTBa

BEI[ECTBA U3y4YaeT HE TOJIBKO (PU3MKA, HO M OMU3Kas K Hel HayKa XUMUSI.

Kamnoe (I)I/I3I/I‘-ICCKOC TCJIIO WM ABJICHUC XApPAKTCPHU3YCTCA

OTnpefeNIeHHbIMU (PU3NYECKUMHU BETUYMHAMU. BOT HEKOTOpBIE MPUMEPHI
(U3UYECKUX BEIMYMH: Macca, CKOpOCThb, 00BEM, BpeMs, TeMIeparypa,

JJIMHA.
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[Ipu n3yueHnu Ten U ABJICHUN HEOOXOIUMO MPOU3BOAUTE U3MEPEHUs (PU3NUECKUX BEINYMH.
Kaxayio (u3nyeckyio BEIWYMHY H3MEPSIOT B ONPEACICHHBIX EIUHMIAX, KOTOpble Ha3bIBAIOT
eIMHUIIAaMU M3MEpEeHMs NaHHOM BennuuHbl. Hampumep: ¢usnueckas BennurHa — macca. Exunuia
U3MEpeHHs Macchl — Kuiorpamm. [IpuMepHo Takyro Maccy UMeeT OAMH JHUTP BOABL. ITO OCHOBHAs
eIMHUIIA U3MEpeHusi Macchl. ECTh emie He OCHOBHBIE: IpaMM, MHJUIMTPAaMM, TOHHA, IIGHTHEP.
Cawmblil TpocToii Croco0 Ompe/esieHHs: MacChl Tela — B3BEIIMBaHUE Tena (puc.3).

Pucyrox 3 [Ipu B3aUMOAEHCTBUU TEJN, HMEIOIIUX PA3HYH MAacCy, CHUJIbHEE
U3MEHUTCS CKOPOCTh TeJa, UMEIOIIET0 MEHBIIYIO MAacCy.

XapakTepuCTUKOW BellecTBa fABIsETCS (u3MyYeckas BeIMYMHA IUIOTHOCTh. [LIOTHOCTH
BEIIIECTBA paBHA OTHOLICHUIO MacChl OTHOPOJHOTO TeJa, COCTOSIIETO U3 3TOTO BEIIECTBA, K 00beMy
tena. C IUIOTHOCTBIO PA3MUYHBIX TBEPABIX, XKHUIKUX TEJ M Ta30B Bbl MOXKETE MO3HAKOMHTHCS MPU
MOMOIIIM CIIEIUATBHBIX TAOIUII.

Bonpocul ona oocyrsncoenusn:

- O yém roBopurcs B TekcTe?

- Uto HOBOTO y3HAMH?

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

3aoanus:

1. Chopmynupyiite 0coOeHHBIE CBOICTBA BOJIbI, OMUCAHHBIC B CICAYIOIIEM TEKCTE.

Boma — ogHO M3 caMBIX pacHpOCTPaHEHHBIX BEIISCTB HAa 3eMile, OJHAKO €€ CBOMCTBa BO
MHOTUX OTHOIICHUSX SIBISIOTCS UCKJIIOUUTENbHBIMU. Hampumep, MI0THOCTh MOYTH BCEX BELIECTB
B TBEPJIOM COCTOSTHUU OOJIbIIIE, YeM B )KUJIKOM. Boa SBIseTCs BAXKHBIM HUCKITIOUYEHHEM — TUIOTHOCTh
npaa cocrasisieT 0,9 OT IUIOTHOCTH BOALI. DTO, Ka3ajoCh ObI, MaJlo€ OTIWYHE MIOTHOCTH JbIa OT
TUTOTHOCTH BOJIBI pa3pyIlaeT TOPHI: MOTIABINasi B TPEIIMHBI CKaJl BOJA 3aMep3aeT U, MPEBPATHBIIUCH
B OoJiee «0ObEMHBIN» JIe]l, pacIIUpseT UX.

2. «JlomamHss 1abopaTopus».

TpeOyeTcs cpaBHUTH IIOTHOCTH CaXapHOTO MECKa W TUIOTHOCTh PEYHOTO mecka. Onummure,
Kakoe 00O0pyIOBaHME HEOOXOIUMO ISl MPOBENEHUS SKCIIEPUMEHTA, KaKHe JCHCTBHS BbI JOJDKHBI
BBITIOJIHUTb, KAKHE U3MEPEHUS TPON3BECTH.

3. Beimummre U3 TekcTa nepeurcieHHble (GU3nYecKre Tesa B TabNuIy. YKaXUTe BEIlecTBO,

N3 KOTOPOIroO COCTOUT KaXK10€ (1)I/ISI/I‘ICCKOC TCJIIO.

duznueckoe TEIO Bemntectso

4. «BHuMaHue, cMepTeNnbHbIH HoMep!» - TaKk OOBABISAIOT LIMPKOBON HOMEp, MMOKa3aHHBIN Ha

PUCYHKE. Ha camom 111 nene oH Tak oraceH? BrIckaxkuTe u O6OCHyI>iTC CBOE MHEHHUE.
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Tema 2. Cmpoenue sewecmea. Amomur u monexynvt. Mooenu amoma.
Texcm Onsa umenua:
[IpenmonokeHue, 4TO BEMECTBO COCTOUT U3 MEJIBYANIINX HEBUAMMBIX I3y YaCTHUL], OAHUM
U3 MEPBBIX BBICKA3aJl ApeBHErpedecKkuil yueHslil Jlemokput. OH Ha3Baja 3TU yacTUllbl aToMamMu. Bee
OKpYXKalOIlMe HAC TeJla COCTOSAT U3 aTOMOB.
ATOMBI 00BETMHSIOTCS B MOJIEKYITBL. Ha prcyHKe M300paskeHBl MOJIEIH MOJIEKYNT HEKOTOPBIX

BCIICCTB.

Ce

Moasnekyna eéodopoda MoaseKyna Kucnopoda MoasneKyna 600bl

Mornekyna BOIbl COCTOMT U3 ABYX aTOMOB BOAOpOAA M OJHOro aroma kuciopona. Ilpum
KOMHATHOW TeMIIepaType BOLOPOA M KUCIOpOA — ras3bl. Boma ke NpuM KOMHATHOW TeMIleparype
HAXOJUTCS B )KUJIKOM U Ta3000pa3HOM COCTOSTHUM (BOJISHOM map).

Wntepecno! Ecanm Bce Tema COCTOAT M3 MOJEKYN, TO IOYEMY Tejla KaXyTcsl HaMm
crutomHBIMU? OTBITHBIM TOATBEPIKICHHEM MOJIEKYIISIPHOTO CTPOCHHS BEIIECTBA CTAJO OTKPBITHE
bpoyHoBckoro naBmxeHus. MoseKylbl BEIIECTBa HENPEPHIBHO ABMXKYTCS. MOJIEKyabl BeElEeCTBa
INPUTATUBAIOTCS U OTTAJIKUBAIOTCA APYr OT Apyra. B razax Mojekynsl HaXOASTCs APYr OT Apyra Ha
paccTOSHUAX, MHOrO OOJBIIMX pa3MEpoB CAMUX MOJIEKYI. B KHIKOCTAX M TBEpABIX
KPUCTAUINYECKUX TeJaX — Ha PAcCTOSHUSAX, CPaBHUMBIX C pa3Mepamu Mojiekyl. Ho B TBepabix
TeJIaX pacIloJIOKEHHE MOJEKYN YHNOpsJAOYEeHHOE, a B ra3ax M XKHMJIKOCTAX — OecropsiouHoe. a3
3aHHUMAeT BeCh MPEIOCTABICHHBII eMy 00bEM.
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B nawane 20-ro Beka y4yeHblE YCTAHOBUJIM, YTO aTOM SBJISIETCS COCTaBHBIM: B HEM €CTh
Ype3BbIYaIHO MaJloe aTOMHOE AP0, BOKPYT KOTOPOTO ABUXKYTCS 3JIEKTPOHBI.
/" @ B nanbHelmem BBIACHUIIOCH, YTO M aTOMHOE SIAPO — TOXKE COCTaBHOE:
f % OHO COCTOMT M3 NPOTOHOB M HEUTPOHOB. Mozenp atoma BOAOPOAA BBINIAIUT
O /  Tak: B IIGHTpE arOMHOE€ S/IpPO, BOKPYI HEro MO OpOHTE BpaIIaeTCs OIUH
\\«,__ / ANeKTpOH (puc. 4). ATOMBI pa3IU4HbBIX BELIECTB UMEIOT PA3HOE CTPOCHHUE.
PucyHok 4

3aoanusn:

1. Uto6b1 MOXKHO OBUIO YBHJIETh MOJIEKYIY Macia HEBOOPY)KEHHBIM IJIa30M, €€ MPHUILIOCh
OBl yBETMYUTh B MIJLIHOH pa3. Kakum Obl ctanm TBOW poCT, €ciu Obl Thl YBEJIWYHJICS B MUJUTHOH
pa3? Haiinure Ha KapTe MHpa HECKOJIBKO CTPaH, HA TEPPUTOPUU KaKIOM M3 KOTOPBIX KaKIbIM W3
Bac MOT ObI B TAKOM CJIy4ae YMECTUTHCS, €CIIH Obl 3aX0TeIN MPUJIeUb?

2. OmHa MOJIeKyNa YITIEKHCIIOrO ra3a COCTOMT M3 OJHOTO aroMa yIJIepojia W JIByX aTOMOB
KHUCIIOpOJa, LEHTPbl KOTOPBIX HAXOASATCS HA OJHOM MpsAMOM (aroM yrepoga HaxOoAWUTCA
nocepenune). M3o00pazute cxeMaTnyecky MOJIEKYIly YIJIEKHUCIIOTO ra3a U M3rOTOBBTE €€ MOJENb U3
3y0OYMCTOK U IUIACTHIINHA.

3. Haiimute B TEKCTe OINMMCAaHWE CTPOCHHUS TBEPABIX TeN, JKUAKOCTeH M TazoB. Ecmu
IIPEAICTABUTD, YTO KAXKJbIM YYEHHMK KJIacca — MOJIEKYyJa, TO, YTO HAallOMHMHAKOT YYEHHMKHM KJlacca:
KPUCTAJNINYECKOE TBEPAOE TENO, JKUIKOCTh UM a3 B CICAYIOIINUX CUTyalUsIX:

a) B TOJIIIE Y HOBOT'O pacrucaHus?

0) Ha mepemene?

B) BO BpeMs ypoka?

4. HyxHO cocTaBUTh 3ajady, oTBeT koTopoi «Toiabko rasz». Beinenurte u3 mpouuTaHHOrO
TeKCTa MH(POPMALIMIO, KOTOpasi UMEET 3HaYeHHUE JUIsl pellieHHsI STOM 3a/1auu.

5. HaiinuTe B TEKCTe KIHOUEBBIE CIIOBA, OOBSACHSIOIINE CTPOCHUE BEIIECTBA.

6. Kakoe ciioBo smmiHee: MpOTOH, Macca, aroM, HEUTPOH, MOJICKYJIa, SJIEKTPOH?

Tema 3. Tennoevie aenenus. Tennoeoe pacwmupenue men. Hcnonv3oeanue seienusn

menJji06020 pacuiupenus onsa umepernus memnepantypal.

Texcm onsa umenuA.

B okpyxaroriem Hac MUpE TIPOUCXOIAT pa3IudHble (PU3HUECKUE SIBICHUS, KOTOPBIC CBSI3aHbI
C HArpeBaHUEM U OXJAXJCHUEM Tell. Mbl 3HaeM, 4TO NpPU HArPEBaHUM XOJIOIHAS BOJA BHAYaje
CTAHOBUTCA TEIUION, a 3aTeM ropsyeid. TakuMu Cl10BaMHU, KaK «XOJIOJHBINY, «TEIUIBIN» U «TOPIYUI»

MBI YKa3bIBa€M Ha pPa3IM4YHYI0 TeMIeparypy Ten. SIBIeHus, CBSI3aHHbIE C HarpeBaHHEM WIIH
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OXJIAKICHUEM TEJ, C U3BMEHEHUEM TEMIIEPATYPhl, HA3bIBAIOTCS MEeNI06bIMU.

OOHUMH NTaJIOHBIO CTAaKaH TOpsYero yas: TBOS pyKa HayHET HarpeBarbcs, a yail Oyner
OCTBIBaTh OBICTpee. DTOT OMBIT MOKA3bIBAECT, YTO NMPU KOHTAKTE JBYX TeNl Pa3HOMl TemIeparypbl
MEXIYy HUMHU [POUCXOOUT  menionepeoaya. ITOT BHUJ  TEIUIONEpENauyd  Ha3bIBACTCs
mennonpogoonocmsro. OHM BellecTBAa OOJIAAAIOT XOPOIIEH TEIIONPOBOAHOCTBIO (HAIpUMeEp,
METaJUIbl), @ JAPYrue — IUIOXOW TeIUIONPOBOAHOCTBIO (HAampHUMep, LIepCTh, MEpbs NMTUIL, Oymara,
po0Ka, TKaHb, Pa3IMYHbIE TEIUION30JIILIMOHHBIE MATEPUAIIBI).

[Tomepxu pyky Haja ropsuedt Oarapeeid OTOIUIGHHS — Thl MOYYBCTBYEIIb, YTO OT Hee
noJHUMaeTcss Oojee JEerkuil TeIUIbIi BO3AyX, KOTOPBIM HarpeBaeT TBOIO PYKY. OTOT BHUJ
TeruIonepeady, 00yCIOBICHHBIA TOTOKaMU ra3a WU KUAKOCTH, Ha3bIBACTCS KOHBEKYUel.

Bcenomum, kak jkapko ObIBaeT y ropsumiero kocrpa. Ho eciam Mexnay JIMIIOM B KOCTPOM
pa3MecTuTh XOTA Obl JUCT OyMarw, JUIO0 MOYYBCTBYET X0JNoJ. Tak MpOSBISETCS €Ile OAWH BH]
TEIUIONepelauu — U3y yeHue.

Tbl, HaBepHOE, yK€ MHOIO pa3 IOJb30BAJICS MEepMOMEMPOM — MEAULMHCKUM, YTOOBI
U3MEPUTHh TEMIIEPATYpy Teja, CHUPTOBBIM TEPMOMETPOM, UYTOObI MU3MEPUTH TEMIIEPATypy BOABI B
BaHHE WM TEMIEpaTypy BO3JyXa Ha YIule. OTO JKUAKOCTHbIE TepMoMeTphl. [leiicTBue
KUJKOCTHBIX TEPMOMETPOB 0OYCIIOBIEHO PACHIMPEHUEM KUIKOCTU MPH HarpeBaHuu. Temmneparypy
MBI IIPUBBIKIN U3MEPATH B Tpaaycax Llenbcusa. Temneparypa 3amep3aHus BOJbI (IPEBPALLEHUS €€ B
nen) paBaa 0 rpagycam Llenbcusi, Temneparypa kurenus Boabl — 100 rpagycam Ilenscus. Tenepb

Thl 3Haelllb, YTO KHUMISATOK — 3TO Boga mpu temmeparype 100 rpamycos
Llenbcus.
1 | Ho cymecTByroT u qpyrue mKaibl, HampuMep, mkaina PapeHrenra,
[} &——i— Peomiopa, KenbBuHa.
' Ha pucynke wuso0paxeHa »HKCIEpHUMEHTAlbHAs YCTAaHOBKA, Ha

KOTOpOfI MOXHO HW3YYUTH IIpaBUJId, KOTOPBLIC HYKHO CO6J'IIO)13.TL Ipu

M3MEPEHUH TeMmIieparypsl. [IpaBuiia mpocThie: TEPMOMETP JOHKEH OBITH

MOMEIIIEH B BOAY M HE KacaThCsl THA U CTEHOK cocysa (puc. 5).

3aoanusn:

1.3anumnre PucyHok 5 HOBBIE ITIOHATHS, CBI3aHHBIE C TEIIOBBIMHU
SBJICHUAMU, B TOM HOpr}IKe, B KAKOM OHH BCTpe‘IaIOTCSI B TCKCTC.

2. Onpez[eJmTe, KaKasa I/IH(bOpMaHI/ISI n3 HpI/IBeHeHHOFO HNXKE TCKCTAa UMECT 3HAYCHUC I
pelieHus npooaemMbl TYpUCTOB: JXKapKuM JETHUM JHEM TYpPUCTHI B IEPEBEHCKOM KOJIOJALE HaOpaiu
YHCTOI XONOAHOM BOABL. Bomy OHM pa3iuiy B MIaCTHKOBbIE OyTHUIKH. OHU MOHMMAIH, YTO BCKOPE
BoJla Harpeercs. TepMocaMH TYpHCTBI, K COXAJICHHUIO, HE 3allaciuch, HO UM OUYCHb XOTEIIOCh

COXpPaHUTh BOAY NOAOJIBIIC XOJ'IO)IHOI71, BEAb CIO TaK MMPHUATHO OCBCKUTHCA B Kapy.
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3. OObsicHUTE TaHHBIE rpaduKa.
Ceprero nmogapmiii JOMAIIHIOIO METEOCTAHIINIO, B KOTOpPOi ObuT Tepmometp. Cepreil permin
noHaOMIoIaTh, KaK M3MEHSETCSl B €r0 KOMHAaTe TeMIeparypa B TedeHue IHsS. Pe3ymbrarbl cBoMX

HU3MEPEHUil OH MpeacTaBuil Ha rpaduke (puc. 6).

Temneparypa, ( -
ol ] I e R B 4. Ucnonw3ys uHGOpMaLIHIO, OTPAKEHHYIO HA
o
1 1 I | L i o
. 1 T |l s L [ rpaduke, YKaxuTe, Kakoe U3 YTBEPKICHUN SIBISICTCS
- 1 M N T |
- 1 i 1|1 BepHbIM: a) ¢ 20 10 23 yaca B KOMHAaTe€ BKJIIOUWIH
: 1 R ]
1 EEE o .
18 i T MOIITHBIA HarpeBarelb;
R EEE
16 { B B B 06) ¢ 16 mo 18 wacoB Temmeparypa B KOMHaTe HeE
] T ] L} | |
14 1 T T 1 1 U3MCHSJIACH,
t 1+t
l: 10 R} 18 22 Bpewma, 4 B) c
10 1o 12 yacoB B KOMHATe PE3KO MOXOJIOAAO0. Pucyrok 6

5. Hcnionb3ys npeasioxeHHYI0 HH)OPMALINIO, TalTe ONpEeAeTICHUE TOHATHS «ITHPOMETPY:

[Ipenmonokum, 4TO B OTHOM U3 HAyYHO-TIOMYJISIPHBIX TEKCTOB BaM BCTPETHIIACH CIIEAYIOILAs
bpaza «cnonvzosanue HOB020 NUPOMEMPA NO3BOULO HAM PEUUMb BO3HUKULYTIO NPOOTEMY».

[TosicHeHUe 3HaUYEHUS CI0Ba «IIUPOMETP» B CTaThe HE OBLIO, 3aTO B CHOCKAX OBLIO yKa3aHO
3HaY€HHE JIBYX JIPYTUX CJIOB:

[TupomeTannyprust — COBOKYIIHOCTb METaJUIyprU4€CKUX MPOIECCOB, MPOTEKAIOLUX MpU
BBICOKUX TEMIIEpaTypax;

TUTPOMETP — MPUOOP AJIS U3MEPEHUSI BIAKHOCTHU BO3IYyXa.

3anuiuuTe OTBET, MOJIb3YSICHh «(HOPMYION»!

Iupomemp — 5310 (pomoBoit mpu3HAK) + (BumOBOM
OTJIMYUTENbHBIN MPU3HAK).

6. C nmomortrsio nHGOpPMAIIMU B MIPEATIOKEHHOM TEKCTE OMpeenTe, Kak Ha3bIBaeTCs crocod
TEIUIoNEepeIauy, 3a CYET KOTOPOro 00ECIIeUnBaeTCsl KPYTOBOPOT BO3AYLIHBIX Macc.

KpyroBopoT BO31yIIHBIX Macc Ha MOBEPXHOCTH 3€MJIM MPOUCXOIUT CIEAYIOLUIUM 00pa3oM:
TaM, IJle TIOBEPXHOCTh Harpera cuiibHEee, BO3yX HarpeBaeTcsi ObicTpee W pacuupsiercs. Termbiit
BO3/yX MOJIHUMAETCSI BBEPX, BO3HUKAIOT BOCXOSAIINE MOTOKU BO3yXa. [TonHABIINCH BBEPX, BO3IYX
OXJIQXK/1a€TCsl, CTAHOBUTCS 00JI€€ TUIOTHBIM U TSKEJIBIM; XOJIOIHBIM BO3IYX OMYCKAETCsl BHU3.

7 . Ilpennnoxxute CBOU PEIICHUS CICTYIOIICH HCUSHEHHOU CUMYAYULL.:

AHTOH XHBET C POJUTEISIMH B JCPEBIHHOM Jome (pHc. 7).

B npomenmyro  XonopHyr 3uMy ceMbe AHTOHA NPHUILIOCH CHIIBHO
" YBEJIUYUTh PACXOJbl HAa OTOIUIEHHE, IO3TOMY JIETOM OBLIO DPELIEHO

3aHATHCA YTCIUICHUEM JOMa. B CTPOUTECIIBHOM MarasuHE Ipeajiarajimcb
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pa3IUYHbBIE TETJIOU30JISIMOHHBIE MAaTepUANbL: U YTEIUICHUsI CTeH ¢ dacaja U BHYTPHU JOMa; IS
yTEIUICHUSI YepJayHbIX T[MOMEIIEHUHN; [UIs YTEIUICHUS TIOJIOB; OKHAa CO CTEKIOMAaKeTaMH,
00ECTICYMBAIOIIUMHE XOPOIIYIO TeTUIOM30IsIN0. Ho ¢prHAHCOBBIE BOBMOXXHOCTH CEMBH MO3BOJISUIN
BBIOPATH JIMIIb OJMH U3 BO3MOXHBIX CIIOCOOOB yTeIUIeHUs ToMa. Ha Kakue BOmpOoCH! TOJKEH HATH
OoTBeTHl AHTOH, 4TOObI Hambonee d(PHEKTUBHO PEIIUTh MTPOOJIEMy YTEIUICHUS JIOMA.
Cdopmynupyiite 3TH BOIIPOCHI.

Bonpocul ona oocyscoenusn:

- YTo 1mo3BOJIHIIO BaMH CIIPABHUTHCS C 3aJaHHEM?

- Kakue 3HaHMs1, HEOOXOIUMO UMETh, YTOOBI BBITOIHUTH TO 331aHUE?

- B kakux em€ )KM3HEHHBIX CUTYAIUsIX BaM HEOOXOIUMBI OyIyT 3HAHUs, IOJTYyYCHHBIC HA
3aHATUU?

- Kakoii MO>xHO caenarhb BEIBOI?

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

Texcm Ons umenus:

Bce xoporio 3natot, uro npu temieparype 0°C nen taetr. OnbIThl MOKa3bIBAIOT, UTO JHO00E
KPUCTATUYECKOE TENO (B YaCTHOCTH, JIt0OO0I MeTallT) mpeBpallaercs B >KUIKOCTh MPU HArpPEBaHUHU
JI0 OTIPEIICIICHHOW TeMrepaTtypsl. [lepexon BemiecTBa U3 Kpucmaiiuyeckoeo COCTOSIHUSL B HCUOKOE
Ha3bIBACTCS IUIABJIEHUEM. TeMmeparypy, pu KOTOPOW MPOUCXOAMT IIABJICHUE JAHHOTO BEIECTBA,
HA3BIBAIOT meMnepamypou niasjieHusl.

[InaBnenue nbia 94acTo Ha3bIBAOT TasHUEM. [[si TOro, 4yToObl MPUHECEHHBIH 3UMOU C
VITHIIBI JIeJ] Ha9all TasiTh, OH JOJDKEH HarpeThesl 10 TEMIIEPaTyph IiaBiieHus, To ecth 10 0 C.

[Tepexon BemiecTBa M3 JKUJIKOTO COCTOSHUS B KPUCTALTUYECKOE HA3BIBAIOT KPUCMALIU3A-
yueti. Boga npu 0°rpagycoB llenbcusi HaumHaeT 3aMep3arb, TO €CTh IpPEBpalIaThCsl B Jed —
KPUCTAINIUYECKOE COCTOSHME. MOXKHO Ih cebe TpeacTaBuTh, 4YTO TNPU 3aMep3aHUU  BOIbI
BBIAEISIETCS TEMI0?

Kunkocts MOKET MPEBPATUTHCS B Ta3, Ha3bIBaeMbIi mapoM. [IpeBpaiiieHne >KuIKoCTH B mmap
HA3BIBAIOT napoobpaszosanuem, a peBpalleHre napa B )KUIKOCTh — KoHOeHcayuell. BoasHoii map —
9TO Ta3000pa3HOe COCTOSIHUE BOJBI.

[TapooOpazoBanue, MNPOUCXONAIIEE C TIOBEPXHOCTH >KUJKOCTH, HA3bIBAIOT HCIApEHUE.
Hampumep, BcrenacTBue uCHapeHUs BBICHIXAIOT JIY)KH, 0OpaszoBaBIIMecs: mocie aoxas. Ecmm
OCTaBUTh CTaKaH C BOJOW Ha HECKOJIKO JIHEW, TO BOJA U3 HErO HUCIAPUTCA, Thl YBUIUIIL MYyCTOU
CTaKaH.

[TonabmromaiiTe 3a KUIAIMUM YaitHHKOM (puc. 8)

W3 HOocuka yaiiHMKa BbIppIBaeTcs Oenecast CTpys,
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KOTOPYIO MHOT/IAa OIIMOOYHO HA3BIBAIOT MapoM. Ha camom jene 3To He map, a TyMaH, COCTOSIIHA 13
KpOLLIEYHBIX KamesleKk BoAbl. Boga B 3THX KamenbKax HMCIbITANA <«IBOMHOE MPEBpALICHUE»: NPHU
KUIIEHUU BOJAA NpEeBpaTWiiach B HEBUAMMBIA Map, a Hap, BbUICTEB W3 4YailHUKA, B pe3yibTare
OXJIQXJICHHsI IPEBPATUIICS CHOBA B BOJY.

Ecnu nmocraBuTh KacTprOIO ¢ BOJOM Ha BKIIIOUYEHHYIO IUIMTY, TO 4€pe3 HEKOTOPOE BpeMs y
JIHA KaCTPIOJM NOSBATCS Ny3bIpbKH. Korma Boga mporpeercss HacTOJBKO, YTO Iy3bIPBKH C HapoM
JOCTUTAIOT MOBEPXHOCTH BOJBI, OHA 3aKMIIACT: MapooOpa3oBaHUE MPOUCXOJUT BO BCeM OObeMe
JKUJKOCTH, a HE TOJBKO C €€ MOBEPXHOCTH. DTO OCOOEHHO XOPOIUIO
3aMEeTHO, eclii HaOIIonaTh 3a KUIIEHHEM BOJABI B MPO3PAauHOM YallHUKE
(puc. 9). Boxa 3akumaer, moToMy UTO IIPH JAHHOM TEMIIepaType aBICHUE
HACHIIIIEHUS BOISHOTO Napa cjerka MpeBbIaeT aTMOChEpHOE JaBlICHHE.
Kunenue >XUAKOCTH MPOUCXOAUT MPHU ONPENEICHHON Temmeparype,
KOTOPYIO Ha3bIBAlOT TEMIEparypod KulleHUs kuakoctu. Hanpuwmep,

temrieparypa kunenus Boisl — 100 rpanycoB Llenmbcus, Temmeparypa

kurnenus pupa — 35°C. Ho BbICOKO B ropax BoJa MOXKET 3aKHUIIETh IpU Pucyrok 9
90°C. D10 cBsI3aHO C TeM, 4TO arMOC(EpHOE JABJIICHHUE CYIICCTBEHHO yMeHbIaeTcs. M1 Hao00poT,
€CJIM JIaBJICHUE HaJl KUIKOCTBIO YBEIMUYMBAETCS, HAIpUMEp, KOIrJa BoAAa HAXOAUTCS HHXKE YPOBHS
MOpS WM B CKOPOBapKe, KUIIEHUE TPOUCXOAUT MPH 0oJiee BBICOKON TeMIIepaType.
Bonpocwt ona oocyscoenus:
- Kakue TenoBbie SIBJI€HMS ONUCHIBAIOTCS B TEKCTE?
- I'ne n xorna xaxxaomy u3 Bac OyneT HeoOXOJMMO UCIIOIB30BaTh 3TH 3HAHUS?
- Kakoif MOXHO caenaTb BbIBOI?
3aoanus:
1. lononHu cxemy HEOOXOAUMBIMU NOHATUSIMHU. [IpenBapUTENbHO pacCMOTPU CXEMY
Iepexoia BEUIecTBAa M3 JKUJKOTO COCTOSHHUS B
razoo6pastoe u HaobopoT (puc. 10)
2.IlpounTail TEKCT, NMpPUBEACHHBIM HIDKE.
CocraBp BOIPOC N0 TEKCTY, OTBET Ha KOTOPBIA

MOXET OBITb  TaKHM. «llomomy  umo

memnepamypa — niaéneHuss — OpOH3bI  HUdICe
memnepamypbul niasileHuss Meouy.

Onupasice Ha JlaHHBIE aPXEOJIOTHYECKUX
WCCJIEIOBAaHUM, MOXKHO CUWTaTh, YTO TEPBBIM
METaJIJIOM, KOTOPBIM CTaJl TIOJIb30BaThCS YEIIOBEK,

ObLIa Mmenb. Jlronu yMeiIn IUIaBUTb MCAb CIIC
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B 7-6-M ThICAYENETHSX 10 H.3. BOo BTOPOM ThICSUENETHH 10 H.3. YEJIOBEK HAYUMJICS MPOU3BOAUTH
CIUIaBBI MEJU C OJIOBOM — OPOH3bI, KOTOPhIE HMETH OOJBIIYIO0 TBEPIOCTh, YEM MEJlb, 3 HEBBICOKUE
TeMITEpaTyphl IUIABJICHUS MO3BOJISIIM M3TOTOBIATH HEOOXOAMMBIE M3Ieius auTheM. He ciydaitHo
UMEHHO OpOH3a ONpeeNuIa 3HAYUTEIbHBIN 110 MPOIODKUTEIBHOCTH JTAll Pa3BUTHUS YEIOBEUECTBA
— OpOH30BBIH BEK.

3. «lomamrHss nadbopaTopus»:

Onummre, Kak OyneTe NPOBOIUTH OINBIT, €CIM HEOOXOAMMO BBIIOJIHUTH CIEAYIOIIEE
3amanue: «lccrenyiiTe B JOMAaIlIHUX YCIOBHSAX: OCTAaeTCS JHM TEMIIEpaTypa BOABI CO JIbJIOM
HOCTOSTHHOM JI0 TeX TOP, TI0Ka BECh JIe]| HE pacTaeTy.

4. [IpoaHanu3upyiTe 1aHHbIE B TAOIULE U BCTaBb MPOIMYIIEHHBIE CJIOBA B MPEAJIOKEHHE:

«B aJIrOMUHHEBON JIOXKKE paciiaBuTh KyCOYEK O0J0Ba, TaK Kak
TeMIlepaTypa IUIABJICHUS ATFOMUHUS , UEM TeMIIepaTypa IUIaBICHUS OJI0OBa.
Tabmua
BemectBo Temneparypa nnasnenus (rpaaycos Llenbcust)
ATFOMUHUN 660
0JIOBO 232

5. MOXXHO JIM TIOJIYYHTh KHUIATOK W3 cHera? W3 mepeuncieHHBIX MPOILIECCOB. Kunewue,
oxnasicoeHue, Hazpeeamue, KOHOeHcayus, NIaeleHue, KpUcmaiiuzayus, - BbIOEPUTE TOJBKO T€,
KOTOpBIE HEOOXOJMMO OCYIIECTBUTH, YTOOBI MONIYUYUTh KUIISITOK M3 CHera. Pacmonoxure ux B TOU
[IOCJIEIOBATEIIbBHOCTH, B KOTOPOM OHHM [JOJDKHBI IIpOTeKarb. [IOMHHTE, 4TO CHEr COCTOUT U3
KPUCTAJIJIOB JIbJIA.

6. B »xapkuii 1eHb B CTEKJISIHHBIA KYBIIMH HAIWIH JieassHo Bobl (Pucyrnok 1). UyTh mozxke
Ha KYBIIIWHE MOSBWINCH KamneabKku Bobl (PucyHok 2).

3aoanus:

1. Onumure mmponecc, BBI3BABIIMI MOSBICHHUE KaIleJIEK BOIbI CHApYXM KyBIIHHA.

PucyHok 1 PucyHok 2

2. HO‘{CMy KalleJIbKU HE MOSBJISIOTCS Ha BHEIIHEH CTEHKE TEpMOCa, 3alIOJIHECHHOI'O TaKOM XkKe
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JeASTHON BOJOM?
Tema 5.1. Ilpeocmaenenusn o Beenennoii

Texcm ons umenus:

C naBHUX BpeMEH CYLIECTBYET IOBEphE, YTO, €CIM 3arajath >KeJaHHe, CMOTps Ha
Na/IaloUIyI0 3Be3qy, OHO 00s3aTenbHO cOymeTcs. A 3aJyMbIBAIIMCH JIU BBl O NPHUPOJE SBICHHS
MaJaroIIuX 3Be3] B BooOIIe o kocMmoce. [laBaiite oTkpoeM aiisi cebs, 4To ke Takoe BcenmeHHas,
[Nanaktuka, CoiHeYHasi cUCTEMa, 3BE€3IHBIN JOXK b, METEOPUTHI U METEOPHI.

Bcenennas — 310 mpocTpaHCTBO, BKIItOYaromiee B ce0st abconoTHo Bee: ColHile, TUIaHEeThl,
Hairy [anakTuky, MuIHapAsl Apyrux raixaktuk. Ho 4ro takoe nawa 'anakmuxa? 10 3Be3nHAs
CUCTEMa, B cocTaBe KOTOpod Haxoautcsi Hawme CosHue. 3Be3/iHas CUCTEMAa COCTOUT U3 3BE3.
3Be31bl MPEACTABIAIOT COOOM Iapbl W3 Topsiuero, Mo OOJbIICH YacTH MOHW3UPOBAHHOTO, Ta3a.
3Be3/bl U3Ty4aroT cBeT. B Heapax 3Be3 MPOUCXOAUT TEPMOsiIEpHAas peaKIus.

Hama ConmHeunasi cuctemMa COCTOUT U3 OTPOMHOTO KOJTMYECTBA PA3IMYHbIX HEOECHBIX TEJ, B
1neHTpe Kotopbix Haxoautcs Comnie. MIMEHHO OHO YAEP)KHUBAET BCIO «KOCMHUYECKYIO CEMBIOY:
MJIAHETHI U KOMETBI, aCTEPOUIBI K METEOPBI, KOCMUYECKYIO TbLITb.

[Tnanetsr Bokpyr CoiHIa BpamaroTcsi Mo opOuTaM, KOTOpbIe MPEACTaBIsAOT coboit dhopmy
AIITUIICA — BBITSIHYTOU OKpY>KHOCTH. B mopsinke ynanenus ot CollHIIa OHU PacrloiararTcs B TAKOH
nocieaoBarenibHOCTH: Mepkypuii, Benepa, 3emnss, Mapc, HOnurep, Carypn, Ypan, Hentyw.
Bokpyr Bcex mianet, kxpome Mepkypus 11 Benepsl, oOpaimiaioTcsi UX €CTECTBEHHbBIE CITYTHUKH.
Cnytauk mianetsl 3emist — 310 Jlyna. M3-3a Toro, uro JlyHa — camoe Gin3K0oe KOCMUYECKOE TEJIO
M0 OTHOIIEHHIO K 3emie, ee ynaloch W3y4uTh Hawmydmmm oOpa3zom. Ha JlyHe oTcyTcTByeT
arMocdepa, a Ha TIOBEPXHOCTU €CTh MaTePUKH — TOPHBIE PaloHbI, U MOps. Mopsi — 3TO 3aCThIBIIAS
ByJIKaHWYeCKas J1aBa. BreicoTa HEKOTOPHIX TOp AocTturaet 9 kM. Temmneparypa noBepxHocTy JIyHbI B
nozicoHeyHoi Touke okoino + 130° C. Temneparypa noBepxHocTu JIyHbl HAa HOYHOU CTOPOHE OKOJIO
—170°C. Taxxe ecTb OTPOMHBIE KpaTrephl, 00pa30BaBIIUECS B MECTaX YAapOB METEOPUTOB. 3eMJis
uMeetr auametp 12742 kM, a Jlyna — 3474 kM, 94TO IpUMEPHO B 4 pa3a MEHbBIIE TUAMETPa 3EMIIH.
Huamerp Connua pasen 109 nuamerpam 3emiu.

Memeopul — aBneHus1, HAOMIOAAIONINECS B BUAEC KPATKOBPEMEHHBIX BCIBIIIEK, BO3HUKAIOIIUE
IIpU CTOpPaHUU B 3€MHOM aTMocdepe MENKHX METEOPHBIX OOBEKTOB (HampUMeEp, OCKOJIKOB KOMET
WJTU aCTEPOUIOB).

Crnenyer paznuyarh METEOPHI U METEOPUTHL. MeTeopoM Ha3bIBaeTCs HE caM OOBEKT (TO €CTh
METEOpPHOE TeNl0), a SBIEHUE, TO €CTh €ro CBETAMIMICA ciel. DTO sBIECHUE OyIeT Ha3bIBaThCS
METEOpOM HE3aBUCHMO OT TOTO, YIAETHT JH METEOPHOE TeIO M3 aTMoc(epbl B KOCMHUYECKOE
IIPOCTPAHCTBO, CTOPUT JIK B HEH WK yMajeT Ha 3eMJTI0 B BUJIE METEOPUTA.

Memeopum — Te€O0 KOCMHUYECKOTO MPOUCXOXKICHHSI, YHaBIIee HAa IMOBEPXHOCTh KPYIHOTO
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HeOecHOro 00beKTa.

36€30HbIM  UMU  MemeOopHbIM  00XHCOEM  HA3BIBAIOT METEOPHBIH TOTOK  OOJBIION
WHTEHCHUBHOCTH.

[locne Bbicaaku aMepukaHieB Ha JIyHy O4eHb MHOTHE JIIOAM Ha IUIAHETE BEPUJIM, YTO B
Hauasie XX Beka y)xe HUKOro He OydyT yIMBIATH IYTEIIECTBHSI B KOCMHUYECKOM IPOCTPAHCTBE.
OpHako 10 Takoil pPEaJpHOCTH €Ille OueHb Janeko. HecMoTps Ha aKTUBHYIO JESTENIbHOCTD,
BEIYILYIOCSI B OTOM HalpaBieHHH, B OJIDKaiIIee ACCATUIETHE BPSAJ JIM YIACTCS pealln30BaTh
noJoOHBIN cueHapuid. brarogapss M3ydyeHUI0 KOCMHUYECKOTO MPOCTPAHCTBA MOXKHO HE TOJIBKO B
OyaylieM OpraHu3OBbIBaTh IOJIETHl Ha JpPyrue IUIAHEThl, HO M YAY4YLIUTh >KU3Hb Ha 3emIe.
HccnenoBanuss B 3TOW OOJIACTH TO3BOJSIIOT MOJYyYaTh LIEHHBIC CBEJICHHS, CIOCOOCTBYIOIIHE
pa3pabOTKe HOBBIX TEXHOJIOTHH.

Bonpocul ona oocyrsncoenusn:

- O 4éM roBopuUTCS B TEKCTE?

- Uto HOBOTO BBI Y3HAIN?

- I'ne u xorna Bel CMOETE BOCIONIb30BATHCS ATUMH 3HAHUSIMU?

3aoanusn

1. CtpouTenbCTBO OTPOMHBIX TEIECKOTIOB Ha 3emiie M pa3MelIeHHE KOCMHUYECKHX
TEJIECKOMOB, Takux, Kak «XABBJI», Ha 0K0103eMHOI OpOUTE, CTOUT COTEH MHJIJTMOHOB JIOJUIAPOB.
[TpuBenuTe apryMeHTHI «3a» W «IIPOTHUB» HEOOXOIUMOCTH OTPOMHBIX (DMHAHCOBBIX 3aTpar Ha
ACTPOHOMHUYECKHE HCCIIEOBaHUS.

2. [Ipennonokum, BBl y4acTByeTe B MPOEKTE CTPOUTENHCTBA JYHHBIX oOMTaeMbix 0a3. Ha
Kakde BOIMPOCH HYXHO HaWTH OTBETHI, NMPEXKIEC YeM HadaTh CTPOUTENbCTBO? Chopmynupyid
HECKOJIbKO TaKHX BOIIPOCOB.

3. Bemumure U3 TEKCTa TPU CYIIECTBEHHBIX MPU3HAKA, 0 KOTOPHIM HEOECHOE TEJNIO0 MOKHO
OTHECTH K 3BE3/aM.

4. UckimrounTte TUIIHEE MTOHATHE B psy: 3Be31bl, Becenennas, ['anaktuka, 3emis, qBurarenb,
MeTreoput. OO0OCHYITE CBOE pelieHue.

5. CocraBbTe BOMPOCHI, MO OTBETaM Ha KOTOPBIE BBl CMOXKETE MOIYUYUTH MPEACTABICHHE O
cTpoeHuM BceneHHo.

6. Ha ocHoBe wuH(oOpMaIiu, TOTYYCHHOH W3 TEKCTa, CIEIAWTEe BBIBOA O TOM, KaKHe
BO3MOKHOCTH OTKPBIBAET Pa3BUTHE KOCMOHABTHKH.

7. IlocTpoiiTe nuarpamMmy, IO3BOJISIONIYIO OLIEHUTHh COOTHOLIeHHe pa3MepoB CouHia,
3emuu, JIyHBI.

Tema 5.2. Mooenv Conneunoit cucmemol. Hzyuenue u uccieoosanue Jlynot.

Hccneoosanus onuncainmux naanem — Mapca, Benepot
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Texcm Ona uzyuenus:

Cmpoerue ConHevHou cucmemb! Hama Conxeuynas cucTeMa COCTOUT U3 I[€H-
TpajpHOro Tena CoJiHIla U IUIAHET, KOTOPhIE BpallaloT-

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

Iemnn

Qomrep Carypn  Ypaw Henrtyw '
é Q - A Ovoxe kK CoJHILY pacioNioKeHa IIaHeTa, TeM ObICTpee
JBUKETCS W MEHBIIIE BPEMEHH OHA TPATUT HA OJHH
006opoT. Bcero Bokpyr ComnHia Bpamaercst 8 miaHer.

CBou MMEHA NJIaHETHI IIOJIYYHIIN B YECTh PUMCKHUX 0o-

Pucyon 11 roB. Mexnay opoutamu Mapca u IOnurepa HaxoauTcs

MOsIC acTepOUJIOB, 3a opouTOoi Hentyna HaxoauTcst mo-
sc Koiinepa u 3a mosicom Koiinepa, BeposiTHO, pacmonoxeHo obyako Oopra. PaccMoTpuM OCHOB-
HbIE XapaKTEPUCTUKHU ILJIAHET.

OpOuta mnanetrsl Benepa Bropast or Connua. ['on na Benepe amutcs 225 cyTok, a oauH
000poT BOKpyT ocu 243 cyTok. B ornuuue ot npyrux mianer, Benepa Bpaiaercs B CTOPOHY IpO-
THUBOIIOJIOKHYIO CBOEMY JIBUJKEHUIO 10 opOuTe. BeHepy mHoraa Ha3blBalOT «cecTpoil 3emiin», 1o-
TOMY 4TO 00€ IUTAHETHI MOX0XKHU pa3MepaMu, CHIION TSXKEeCTH U cocTaBoM. OJTHAKO YCIOBUS Ha ABYX
IUTaHeTax oueHb pasHble. ATMocdepHoe naBineHue Ha Benepe B 90 pa3 Gosbliie 3eMHOTO U COCTOUT
Ha 96% W3 YIIeKUCIoro ra3a. YTIJIEKUCIbIH ra3 co3/1aéT MapHUKOBEIH 3((eKT, modaToMy BOJIM3HU TO-
BepxHOCTH Beneps! Temneparypa okoisio 450°C! IloBepxHocTh Benepsl 3akpbiTa rycTbIMU 00J1aKa-
MU, COCTOSIIIIMMU M3 KareJeK cepHod KUCIOoThl. B armocdepe Benepsl MonHuu ObIOT B ABa pasa
qale, yeM B 3eMHOM. [Ipupozaa Takoi 351eKTpu4ecKoil aKTUBHOCTH IT0KAa HEU3BECTHA.

N3-3a miotHO#M aTMochepsl OCBEMEHHOCTH Jake B MOJIJIEHb O4eHb ciiabasi. Ha moBepxHocTH
Benepsl 00HapyKEHBI THICSYH JIPEBHUX BYJIKAHOB, M3BEPraBIIUX JIABY, Pa3JIOMBbI, TOpHI (puc. 12).

PucyHok 12 Camas 3HaKoMas M camasl U3y4€HHas IJIaHeTa —
3emuis. 3emiis, B oTanune oT Mepkypus u Benepsl, nme-
€T OJIMH e€CTEeCTBEHHBIN cryTHUK — JIyHy. Paguyc JlyHsl
Bcero B 4 paza MeHbie paauyca 3emiu. [loatomy 3em-
JI0O 4acTO HAa3bIBAKOT <JIBOMHOM Iu1aHeTon». IlomHbii
o0opot Bokpyr 3emiu JlyHa coBepiiaer 3a 27,3 CyTOK.
3a 370 xe Bpems JIyHa nenmaet onuH 000pOT BOKPYT CBO-
el ocH, MOATOMY OHa MOBEPHYTA K 3eMJyie BCer/ia OHOMN
cropoHoil. Ha BugumMon cropone JIyHbBI MHOIO TEMHBIX

y4acTKOB, MX Ha3biBatoT Mops. Hampumep: Mope [o-

xkner, Mope flcaoctn, Okean bypb. JIyHHBIE KpaTepbl NOJy4YWJIM UMEHA U3BECTHBIX y4€HBIX. Ca-

MBIMU KPYITHBIMH KpaTepaMmHu ¢ JiydeBou cucteMont sBisitores Tuxo, Kennep u Konepuuk. I'opHbie
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XpeOThI Mmoyumiy Ha3zBaHus 3eMHbIX rop (KaBkas, Anbnbl, [Tupenen u ap.). Ha obpartHoii cropone
JIyHbl MOpei Maso. 31ech MHOTO KPaTepoB, Ha3BaHHBIX B UECTh 3HAMEHUTHIX Jitojel 20 Beka. 13-3a

Majioro TsaroteHus Ha Jlyne et armocdepsl.

Sotnc Deimscs
P o 3450 vwe  Mapc ITnanera Mapc (puc. 13) Ha3BaHa uMeHeMm Oora
Pamenpas 102127 - AR F IR LT

BOIHBI 3a KpacHOBAaTblii OTTEHOK, OOYCJIOBIEHHBIN
HaJM4MeM B KOpe OKHUCIIOB kene3a. [inanera umeer 1Ba
HEeOOJIBIINX CIYTHHKA HenpaBuiIbHON (Gopmbl Poboc u
JleiiMoc («cTpax» M «y’Kac») — CIyTHUKH BOWHBL Ha
Mapce ectb armMmocdepa, naBiaeHue kotopoir B 150 pa3

cnabee 3emHoro. Ilostomy Ha Mapce OombIIoi

nepenaa  temmeparyp or +25°C  gmo  -125°C.
PucyHok 13
[IpumeuarenbHOl o0coOeHHOCTBIO Mapca sBiseTcs
OTpOMHBINM KaHbOH Mapunep qmnHoi noutu 5000 kM, mupunoit 1o 200 kM 1 mydbunoit a0 5 km. Ha
Mapce HaxoguTcsi camasi Beicokasi ropa B ConHeuHoOM cucteme — BynkaH Onumin BeicoToit 27 kM. B
KoHIle 19 Beka uTanbsHCKUM yu€Hbl Ckuanapenin oOHapyXuil B TEJIECKOI JIMHHUHU, Ka3aBLIMECS
IIOYTH IPSMBIMHU, KOTOpPBIE OH Ha3BaJl “MapCHaHCKMMM KaHanaMmu . C TeX MOp y4€HbIE IBITAINCH
HalTH >kU3Hb Ha Mapce. M3Menenue nsera noBepxHocTu Mapca yd€HbIE CBS3BIBAIA C POCTOM
pacTeHHid M CMEHOM BpeMEéH roza. PeanpHOCTh OKa3amach npo3andHed. Hax moBepXHOCTBIO
IUTAaHETHI YacTO AYIOT CHJIBHBIE BETPHI, CKOPOCTh KOTOPBIX noxomut no 100 m/c. HeGonpmas cuna
TSDKECTH T103BOJISIET JJaKe Pa3peKEHHbIM MOTOKAaM BO3[yXa MOAHMMATh OTPOMHbIE OONaKa MbUIH,
o0pa3ys meiieBble Oypu. B 70-x romax mpouwioro Beka ObUTM OOHAapY)KEHBI pycia peK, KOTOpble
OKa3aJKCh BBICOXIIMMHU. B Hacrosiiee Bpems Bojna Ha Mapce oOHapyKeHa TOJBKO B BUJAE JIbJA,
KOTOPBIM HaXOAUTCA B MOJSPHBIX mankax. JKu3Hb Ha Mapce Tak ¥ He 0OHapy)XKeHa HU B MPOILLIIOM,
HU B HaCTOSILIEM.
3aoanusn
1.Mcnionb3yst TeKCT U TaOIMILY, ONIPEeNINTe, Ha KaKue JIBE IPYMIbl MOXKHO pa3AeIuTh BCe

TJIaHEeTHI 110 uX Macce. CBoE perieHuit 000CHYHTE.
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OCHOBHbI€ XapakTepucTuku nnaHet ConHevYHou

CUCTembl

MNnaxerta Avwanete | Macca | Opt#mane | Nepwoa | CyTkm
| Hhin
Sy obGpawe
< HUA, NeT

Mepkypuin| 0,38

-t

N

® N O O s B

2.BHuMarenbpHO paccMOTpUTE W300paskeHNs Ha pucyHke. HazoBuTe muraneTsl, 0ObsCHUTE

CBOE peuieHue.

lNMnaHeTbl 3eMHOM rpynnbl

© *

0% o

0,53 Paamepbl nnaner a8
4 paguycax 3emnm

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

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

+25°C po -125°C

KanboH MapwHep

» [opa Onumn-
y Camblit GONbLLOK
BynkaH ConHeyHou
cUcTeMbl

4. Onpenenure nuuiHee noHsATHE B psiny: Okean byps, Bynkan Onumn, Kparep Kemuep,

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

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

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

MXU ¥ JIMIIAWHUKY MOSIBUJIMCh MHJTMOHBI JIET Ha3aa. OHU KWIJIM €1lle BO BpeMeHa JIUH O-
3aBpOB, W MO Cel JeHb Ha BallyHax, Ha JIEPEBBSAX U MPOCTO HA BIAKHOU 3eMiie MOXKHO OOHapy-
JKUTh 3TH pacTeHUs. MXu oueHb pa3HOOOpa3Hbl. Y HEKOTOPBIX M3 HUX TEJIO PACUICHEHO Ha CTe-
OeJIb U JIUCThSI, @ Y HEKOTOPBIX OHO MPECTABIISACT COOON €TMHOE TEIO — CIIOCBHIIIC.

Mxu. HekoTopble yuyeHbIEe CUMTAIOT, YTO MXHU MPOU3OILIN OT 3€JCHBIX WIH OypbIX BOMIO-
poclieid, a HEKOTOpbIe YTBEPKAAIOT, YTO UX MPEIKaMH SBISIOTCS HU3IIKE NCUiIoPuThl. Tak umu
HWHaue, OOJBITUHCTBO CXOJATCA HAa TOM, YTO MXH U JUIIAWHUKUA CTAJIM TYNHKOBOW BETBBIO IBO-
moruu. To ecTh, BCEBO3MOXKHBIE MATOPOTHUKH, LIBETHI U JAEPEBbS BEAYT CBOIO POJOCIOBHYIO HE
OT HHX, & OT BRIMEPIIUX NMCUIO(PHUTOB.

Y MXOB M JUIIAaHHUKOB HET ceMssH. OHM pPa3MHOXKAKTCS CIIOpaMU — MEJIbYANIINMU TIbI-
JUHKaMH, HE 3aIUIICHHBIMU O0OJOYKONW M HE COJEpX,alUMMH MUTATEIbHBIX BemecTB. Coenu-
HUTHCSI «OTIIOBCKAs» M «MaTEPUHCKas» MbUIMHKA MOTYT TOJBKO B
BoJie. M3-3a 3TOr0 NHIIb OHA U3 MUJUIMOHOB MBUIMHOK MOXET Ipe-
BpaTUThCS B HOBoe pacteHue. ['opazno sddexTuBHEee apyrou cmo-
c00 pa3MHOXKEHUs, KOT/Ia YacTh PACTEHUS OTIENsAETCS U pa3pacra-
erca. Kcratu, Tak MOTYT pa3MHOXKAaThCsl MPAKTUYECKU BCE pacTe-
Hust. OJIHAKO Tak HOBOE PAaCTEHHE MOSABUTCS PAJIOM, a CIIOPHI BETEP
MOXET YHECTH 32 MHOTHE KMJIOMETPHI OT PACTEHUS-KPOAUTEIS».

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

CTBI-PU30UJbI, KOTOPBIMU PACTCHHUEC KPCIIUTCA K 3€MJIC, KAMHIO HUJIN




JaepeBy. M3-3a 3T0ro MOX He MOKET I0JIy4aTh BOAY U a30T U3 MOYBLL. [109TOMY MXM ITOCEIAIOTCS
B CBIPBIX MECTax, IZIe OHU MOT'YT BCEU IOBEPXHOCTBIO BIIUTHIBATH BOAY W IUTATEIbHBIE BELIe-
CTBAa, paCTBOpPEHHBbIE B HEM. Yamie BCero Mxu pacTyT Ha IIOYBE, B KOTOPOM MaJIO NUTATEJIBHBIX
BELIECTB — BEJb 3/1eCh UM HE OyAYyT MeIIaTh pacTu APYTUe pacTeHHUs.

JInmaliHUK — 3TO OYEHb MHTEPECHOE pacTeHue. ToyHee, ero U pacTeHUEM Ha3BaTh TPY I-
HO. Benp nmumaiftHUK — 3TO BOJOPOCIN U TpHOBI, )KUBYLIHE BMecTe. | pud ymeeT BIUTHIBATh BOAY
¥ a30T U3 MOYBBI, a BOJOPOCIIH, KUBYIIME HA €r0 MIOBEPXHOCTH, YMEIOT OCYIECTBIATh (DOTOCHH-
Te3, 00pa3ys U3 BOJABI U YIJIEKUCIIOIO ra3a noJj AeHCTBUEM COJHEYHOI'O CBETa yrieBOjbl. Takum
00pa3oM 3TH JKUBbIE OPraHU3MBbl OTJIIMYHO JONOJHAIOT Ipyr Apyra. 'pub u Bomopocib Tak Xo-
pOIIO MPUCIOCOOMINCH APYr K APYTry, YTO 00pa3oBalM HOBOE PAacTCHHE — JIMIIaWHUK. Takoe
TECHOE B3aUMO/ICHCTBHE HA3bIBAETCS CUMONO30M.

Mxu ¥ JIMIIAHHUKA CUYUTAIOTCS OYEHb HECOBEPIUEHHBIMHU pacTeHUAMH. OJHAKO MMEHHO
3TO «HECOBEPILIECHCTBOY MO3BOJSET UM XKHUTh B TAKUX YCIIOBUSAX, IJIe JH00bIe JpYrue pacTeHUs He
CMOryT cyuecTBoBaTb. OHM JIETKO MEPEHOCAT JaXke INIyOOKOe 3aMOpaKUBaHUE U MOCIEYolee
BBICBIXaHHUE. birarogaps ToMmy, 4TO MXHU M JIMIIAWHUKU HEBEPOSTHO HENIPUXOTIIMBEI, OHHU PacIp o-
CTpaHeHbI 110 Bcel miuanere. OHU pacTyT Jaxke Ha MOOepexkbsix AHTApKTU/bI! YueHble Bo3ara-

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

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

Cmebenv xeowa

Cmebenv niayna
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CMOPOHOCHBIN ' NeTHWI noGer
KONOCOK |

— ‘cnopaHrn |

3weu.|yma'rb|
JINCTbA

| A
\ Ty BeCeHHUN
KOpeHb noGer

2. C TOMOIIBI0 TPUBEAEHHOTO ONHCAHMS TUICCEHU IMOMPOOYHTE O0Ka3aTh, YTO IUICCCHb — TOXE

TpUOBbIL.
MNnecHeBble rpuoGHI

Mnecexs NORBNAIWASCA Ha Xneda !
APyTiX NPORyXTax

Tome TPHG.

Mnecans NOXOKA HA CTYREHWCTYIO

NNERKY 1IN KYCOMEK

Gapata — 32N@HOr0, Caporo, Syporo.
HexoTopeie Bigw

MNECEHN HENONLSYIOT B ChIPOGENan AR
NPHAANNA CoIpy

ONPEgenEHHOTD POMATA. MHOMME BUALL

NONYHEHKSA EWTAMNHOB,
AHTHEAOTHIOB, DEPMENTOB,
CTEPORAHEIX FOPMOHOE.

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

4. Kakue u3 ykazaHHBIX pOACTBEHHBIX pacTeHuil npouspacratoT B Poccun?

[Tnaynel. CrulOmIHBIMU 3apOCIISIMU IPOU3PACTAIOT B XBOMHBIX Jecax Ha KaBkaze, Cubupu, lanbHem
Bocroke.

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

[Tanopotauku. Berpeuarores B necax Asuu, Poccun, Mekcuku, Hopserun.
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7 Kkiacc
Tema 1. Monexkynapnoe cmpoenue meépovix mein, dcuoxocmei u 2a3os. /lughpyzus e zazax,
HCUOKOCMAX U MEEPObIX menax

Texcmul 013 umenus:

Teker 1

BpoyHoBckoe aBukeHHe — OecropsIouHOe JBUKEHHE MaNbIX (pa3MepoM okoiio 1 MKkM) ya-
CTHL], B3BEIICHHBIX B JKUJIKOCTH WM ra3e, MPOUCXOMAIIEE MO AEHCTBUEM TOJYKOB CO CTOPOHBI
MOJIEKYJT OKpyskaroliei cpeasl. OTkpbiTo P. bpoynom B 1827 r. Bunumeie TOIBKO MO MUKPOCKO-
MIOM B3BELICHHBIC YACTUIIBI ABHXKYTCSI HE3aBUCUMO JIPYT OT JIpyra U ONHUCHIBAIOT CJIOKHbBIE 3UT'3aro-
oOpa3Hble TpaeKTopuH. bpoyHOBCKOe BUKEHUE HE 0ciabeBaeT co BpeMEHEM U HE 3aBHCHUT OT XH-
MUYECKUX CBOMCTB cpeibl. ITHTEHCHBHOCTh JBMIKEHHUS YBEIMUYHMBAETCS C POCTOM TEMIEPATYpPhI
Cpeibl U C YMEHBUIEHHEM €€ BA3KOCTU U Pa3MEPOB YaCTHULL.

B 1908r. XK. Ileppen Hauan KoIUYEeCTBEHHbIC HAOIIOJCHHS 3a JABUKCHHEM OPOYHOBCKHX
YacTHIl Mo MUKpockornoM. Kpolieunble mapuku noutu cepudeckoin GopMbl ¥ IPUMEPHO OJMHA-
KOBOTO pa3mepa IleppeH momyyan U3 ryMMHUIyTa — COKa HEKOTOPBIX TPOIMYECKUX JEPEBbEB. JTU
KpOLICYHbIE TAPUKU OBUIM B3BEIICHHI B INIMIEpUHE, coaeprkamieM 12% Boxabl. Boopykusimcsk ce-
kyHaomepoM, K. Ilepper oTmeuan u MOTOM 3apHCOBBIBAN (KOHEYHO, B CUJIBHO YBETUYEHHOM Mac-
mrade) Ha aucTe OyMard MoJIoKEeHHE YacTUIl Yepe3 KaxKable MOIMUHYThl. CoequHss MOTyYeHHbIE

TOYKHU IMPAMBIMH, OH ITOJTy4daJ 3aMbICIIOBATBIC TPACKTOPHH, TPHU U3 KOTOPBIX ITOKa3aHbl HA PUCYHKC

14.

3aoanun:

1. Tlo pucyHKy ompeaenuTe CpegHHE CKOpO-

CTH TpeX OpPOYHOBCKHMX YAaCTHIl 3a TEPBBIC

10 MuH HAOIIOIEHWS.

2. OHpeI[eJ'II/ITe, Imo4YeMy CKOPOCTHU IOTUX 4Ya-

CTHII TIO BEJIMYMHE U HAMpPaBJICHUIO pa3iu-
YaloTCs MEXIy co00i? YKakute HECKOJIb-

KO OCHOBHBIX IMPUYHWH OTOTO pas3jindus,

BbIOpaB M3 CIHCKa BO3MOXXHBIA HOMED

HpaBPIJIBHOFO OTBETA. PucyHok 14
1 — OHU UMCHOT paSJII/IlIHyIO Maccy; 2 — OHU UMCHOT
pa3InuIHyroO (I)OpMy, 3 — UX CTOJKHOBEHHS C MOJICKYJIaMHA OKPY)Ka}OH_ICI\/’I CpeaAbl UMCIOT CJ'Iy‘-IaI‘/JIHBII\/'I

XapakTep.
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3. Kaxk morna Obl BRITTISACT TPACKTOPHs OPOYHOBCKOM YacTUIIBI MPU HAOJIOJCHUU €€ T10-
noxxeHus: He yepe3 30 cekyH, a yepe3 kaxnabie 10 cexynn? M300pa3ute BOZMOKHYIO TPACKTOPHIO
YaCcTHUIIbl, HAJIOXKHUB €€ Ha TPACKTOPHIO, MOJYYCHHYIO TIPU M3MEpPEHHsIX MoJjiokeHus yepe3 30 ce-

kyHa. Ctpenkoil 0003HaYeHO HaNpaBiIeHUE IBUKEHUSI OPOYHOBCKOM YaCTHIIBI.

T R

!

SEE

l 1
EEN.

Texer 2
Nudysus

Juddysuto ynooHO HaOIOIATh B TYCTHIX relisiX. Takoi refib MOXKHO MPUTOTOBUTH, HAIIOJ-
HUB 0aHOuKy 4-5%-HBIM pacTBOpPOM jkenaruHa. JKenaTWH cHadasia JODKEH HECKOJIBKO YacoB
Ha0yXaTh, a 3aTE€M €ro MOJHOCTHIO PACTBOPSIOT NPH IEPEMEIINBAHNY, OITYCTUB OaHOYKY B TOps-
qyro Boay. [locie oxmaxIeHHs MOoTydaeTcs MOYTH Mpo3pauHblii renb. Eciu ¢ momomsio ocTporo
NUHIIETa OCTOPO’KHO BBECTH B IEHTP ITOH MacChl HEOONBIIONW KPUCTAJUIMK TEPMAaHTaHaTa KaJIus
(«MapraHIiOBKH»), TO KPUCTAJUIUK OCTAHETCS! BUCETh B TOM MECTE, Tl €r0 OCTaBWIIM, TaK KaK Tejb
HE JaeT eMy ymacTb. Y Ke 4epe3 HECKOJIbKO MUHYT BOKPYT KpPUCTaIMKa HA4YHET PAacTH OKpalleH-
HbII B ()MOJIETOBBIN IBET LIAPUK, CO BPEMEHEM OH CTAaHOBUTCS BCe 0OJIbIle U OO0JIbIIE, TOKA CTEHKH
0aHOUYKH HE UCKA3AT ero Gpopmy. Takoii ke pe3yabTaT MOXKHO MOJYYUTh U C TOMOIIBIO KPUCTAIUTH-
Ka MEJIHOTO KyIIOpoca, TOJIBKO B 3TOM ClTydae MIapuK MOJYIUTCS HE (PUOJIETOBBIM, a TOIYOBIM.

Bonpocwl ona oocysymcoenusn:

- [Touemy okparienHas u3-3a quddy3un odnacts reqs umeer popmy mapa?

- Kak u3menurcs ¢opma u pazMepbl OKpalIeHHOW 001aCcTH MPH yBEITHMUECHUH TEMITEPATYPhI
Telsl: yBEITMYUTCS, YMEHBIINUTCS, HE H3MEHUTCS, U3MEHUTCSI?

- Kak uzmenurcs ¢popma okpaiieHHOH 001aCcTH, €CIIM W3HAYaJIbHO CO3/1aTh U MOAEPKHUBATh
pasin4ue TeMIeparyp BepXxHel JyacTu eMKocTH (Oojyiee Harperas) U HMKHeH yactu (6ojee X0no/-
Has)?

3aoanus:

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

Tema 2. Mexanuueckoe osuicenue. I'uopoycunumens

Texcmut 015 umenus.
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Texer 1

«ITocne obexa moroga ObLIA JKapKasi; Mbl TIEPEILIN B CaJl U MWK Yail O] TEHbIO HECKOJIb-
KUX 50J10Hb. Mexly npounM c3p Mcaak cka3ajl MHE, YTO TOUYHO B TaKOi ke 0OCTaHOBKE OH Haxo-
JIWJICS, KOT'Jla BIIEPBBIE €My IIPUIILIA B FOJOBY MbICIbL O TAroreHHMH. OHa Obl1a BbI3BaHA MAJiCHUEM
g0J10Ka, KOr/la OH CUJEJ, Orpy3uBIIUCH B AyMbl. [loueMy s1010K0 Bceraa majgaeT OTBECHO, MOIY-
MaJl OH Mpo cebsl, MoUeMy He B CTOPOHY, a BCerna K HeHTpy 3emid. J[oiKHa CyIecTBOBaTh MPUTSI-
raTejpHas CWja B MaTepUHU, COCPENOTOYEHHAs B LIeHTpe 3emiid. Eciu marepust Tak TSHET APYTyro
MaTepHIo, TO JI0JDKHA CYLLECTBOBATh IIPONOPLMOHAIBHOCTh €€ KoinuuecTBy. IloaTomy s10610K0 mpu-
TATMBaeT 3eMJII0 TaK ke, Kak 3emis s1010Ko. JlomkHa, clieoBaTeIbHO, CYLIECTBOBaTh CHJIA, I1O-
NoOHast TOW, KOTOPYIO MBI HAa3bIBaeM TSDKECTBIO, IPOCTUPAIONIASACS 10 Beeil BeeneHHoiy.

Bonpocul ona obcyymcoenusn:

- O uéM roBopurtcs B TekcTe? Kak ero MoxHO 03arjiaBuTh?

- Kakoe cobbITHE, €ciu BepUTh pacckasy, Bbi3Basio y M. HeloToHa MbICHB O TATOTEHUH?

- 'me B 3TOM pacckasze rOBOPHUTCS IO CMBICITY TIOYTH TO K€ CaMOe€, YTO HAIUCAHO U B y4eO-
HUKe: «['paBUTALIMOHHOE NPUTSKEHUE JIF0OOOT0 Teja MPOSIBISIETCS TEM 3aMeTHEe, YeM OO0JIbIle ero
Macca»?

- OCHOBBIBasACH Ha TOM, YTO OIMCAHO B 3TUX BOCHOMHUHAHMSX, CAEIaTd Obl BBl HA MecTe
Hpro-ToHa BBIBOJI O BCEMUPHOM XapaKTepe TATOTEHUS WM TOJIBKO O CYILECTBOBAHUM TATOTEHUS
MexIy 3emiieid u npyrumu Tenamu? OTBeT 000CHYIITE.

3aoanue:

Haiinute B MHTepHeTe minm OyMakHbIX MCTOYHMKaxX MHGpopmauuto o6 M. Herorone. Yem
3HAMEHUT 3TOT BEJUKUN yUEHBIH, KPOME TOTO, UTO I10 JIET€H/I€ OH OTKPBLI 3aKOH BCEMUPHOTO TATO-

TEHHUsI, KOTJ]Ja EMY Ha T'OJIOBY YIaJio si0JI0K0?

Texer 2

[lepBbIii maTEHT, CBSI3aHHBIA C THJIPABIMYECKUM YyCUJIEHHEM, OblUl mosiyueH dpenepuxom
Jlanuectepom B BenukoOputranuu B 1902 roxy. Ero nzobOperenue mpeactaBisiiio coOON «yCHITu-
TEJIbHBIA MEXaHW3M, IPUBOAMMBIN IIOCPEACTBOM TI'MApPABINYECKON sHEprum». B 1926 roagy mHxke-
Hep [Iupc Dppoy npoaeMoHCcTprpoBal B KomnaHnuu /kenepan MOTOPC THAPOYCUIIUTEID PYJIS.

OpHa u3 BO3MOXKHBIX KOHCTPYKIUI aBTOMOOUIIBHOTO THMAPOYCHIIUTENS PYJIsi, Ha3bIBAEMOTO

30JI0THUKOBBIM, H300paxkeHa Ha pucyHKe 15.
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PucyHok 15

B a1oli cxeme mepemenieHue ymnpapisitonield pykosaTkua (1) BImpaBo depe3 MEXaHHYECKYHO
CBSI3b BBI3BIBACT CMEIICHUE 30JI0THHUKA (2) Takxke BIpaBo. [Ipu 3TOM OTKPHIBAIOTCS KaHAJbBI 30J10T-
HUKOBOTO Trujipopacnpeaenutens (3), B pe3ysibTaTe 4ero rujipaBinyecKkas KUJKOCTb OT Hacoca Io-
JIaéTcsi B IPaBYyIO MOJOCTh rujipoaBurarens (4). B aToit mogocTu ruipouuInHIpa BHEIIHUM HACO-
coM co31aéTcsi U30BITOYHOE JIaBJICHHE, U, KaK CIEJICTBHUE, BBIXOJHOE 3BEHO (5) IBHMXKETCS BIPABO,
TO €CTh B TOM € HampaBlieHUH, 4To U pykosarka (1). [lockonbky BbIXogHOE 3BEHO (5) KECTKO CBI-
3aHO C KOPITYyCOM pacrpenenauTes (6), To mepeMeIIeHne BbIXOJHOTO 3B€HA BBI3BIBAET TAKOE XK€ IO
BEJIMUYMHE MEPEMEILEHUE KOpIlyca pacnpeaenuTens. B pesynbraTe cMelieHus Kopiyca pacipese-
JUTeNs, KaHajbl (3) B rTUApopacipeeuTesie NepeKphIBAlOTC MOSCKaMH 30JI0OTHUKA U TI0Jja4a KU1~
KOCTH OT Hacoca B MOJOCTh TUAPOLMIMHIPA MpeKpaiiaerca. Takum o0pa3om, U yIpasJistomas py-
KOSATKA, ¥ BBIXOJHOE 3BEHO YCTPOWMCTBA JABMKYTCS CUHXPOHHO. OJHAKO 3a CYET TOrO, YTO YCUIIUE
Ha BBIXOJIHOM 3BEHE CO3JaETCs 3a CUET JIaBJICHUs, Pa3BUBAEMOI0 HACOCOM, TO 3TO YCHIIME MHOIO-
KpaTHO 0oJIbIlle, YeM yCHIINE, MPUKIIAIbIBAeMOe K pyKoaTKe oneparopoM. KoaddummeHT ycunenus
CIEISANINX TUAPOMPUBOIOB MPAKTUYECKH HEOTPAHHYEH, W MOIIHOCTh BXOJHOTO CHTHAamIa MOXET

OBITh YMCHBIICHA JO HUYTOKHO Majol BEIMYHHEI.

3aoanua:

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

2. Ilogymaiite, ecny JaBJIEHUE TMAPABIMYECKON KHUAKOCTH, CO34AaBAEMOE BHEIIHUM HACO-
COM, YBEJINYUTh, TO KaK U3BMEHUTCS CHJIa, IEUCTBYIOIIAst Ha pabounii MOpIIEHb?

3: Byner nu ocraBaThCsl IOCTOSTHHOW cHIla, JAeMCTBYyIoas Ha pabouuii MopiieHs BO BpeMs

MNEPpCMCIICHUS PYKOATKHU ITPU OTKPBITHIX KaHAJIaX I' I/II[pOpaCHpeI[CJII/ITCJBI?

Tema 3. 3emna. Ammocehepnuvie aenenusn. Muposoii okean. /lagienue 600l 8 MOPAX U OKEAHAX.
Hccneoosanue ona mopeit u okeanoe
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Texcmbol 013 umenu:
Teker 1

OOpaTuTe BHUMaHue, KAKO€ HUHTEPECHOE SIBJICHHE MOXXHO HAaOII0[aTh, UCIONB3YsS Camo-
JIeIIbHOE MPOCTOE YCTPOMCTBO.

Heo6xoanMo B3ATH SIIIUK, B OAHON U3 CTEHOK KOTOPOTO CAeNaTh oTBepcTue auamerpom 10
caHTUMETPOB. [IpOTHBOMNOJIOKHYIO CTEHKY HAJ0 CHATh U 3aTAHYTh YIPYroM IieHKou. Eciu tenepp
HAIIOJIHUTD SIIUK JBIMOM, CKaXKEM, U3 «CYXOrO JIbJa», U IIEIKHYTh I10 IUIEHKE, TO U3 OTBEPCTHUS
BBIPBETCS BpallalOLIEecss TYMaHHOE KOJIBLIO.

OO0pa3yroTcsi Takue KOoJiblla OT 3aBUXPEHHM BO3AyXa y KpaeB oTBepcTHs. BosHukiias «3a-
KpPYTKa» crocoOHa 3aMETHOE BpeMsi COXpaHATh (opMy Kouiblia. HamoBYMBIINCH, MOXKHO JTOOUTHCS
TOTO, YTO KOJIbLIa OYAYT JOTOHATH, YIAPATh WIN IPOXOAUTH IPYT Yepe3 IApyra.

B npupone 3aBuxpeHusi, npaBaa, yKe HE KOJbLEBbIC, MOPOKAAIOTCSA, K MPUMEPY, BOCXO-
JSLIUMHU [TIOTOKaMU HarpeToro Bo3/ayxa. JTO SBJIIEHHE YaCTO BCTpeuaeTcs B MycThIHAX. [logHuMasCh
BBBICh, BO3/IyX 3aKpyUMBAETCs, BTATUBAasl B Ce0s MECOK U IMbLIb, KOTOPbIE BHIIAIOT pa3Mephl 3TUX
BpAILAIOLIMXCsl BO3AYIIHBIX CTOJI00B. IX Ha3pIBaloT cMep4M. brIBaeT, 4TO OHU JOCTUTaIOT JECST-
KOB METPOB B LIMPUHY U COTEH B JUIMHY. Takue cMepum, Ha3biBaeMble B CeBEepHOU AMEPUKE «TOP-
HA/10», CIIOCOOHBI BBI3BAaTh HEMaJbIe pa3pyieHus. Mx cuibl xBaraeT, 4ToObI MEPEHOCUTH JOMA.

Ho ectb u puckoBbIe JTIOOUTENN cMepuel — IIaHepucThl. M ymaercs Tak MCHOIb30BaTh
BHUXPEBOE BPALLEHUE BO3/1yXa, YTO OHO MOJHUMAET IIJIaHEPhl HAa OOJIBIIYIO BBICOTY.

Bbl MoxeTe U camMu yCTpOUTH HEOOJIBLIONW MBUIBHBIM CMepd, eClH MOKPYTUTE JOMICYKOU
BOJIM3U HAarpeToro yyacTka 3eMJIM UK acganbTa.

3aoanusa:

1. Beienure cocTaBHbIE YaCTH B IPEICTABICHHOM TEKCTE, YCTAHOBUTE MEKy HUMU B3au-
MocBs3u. O3ariiaBbTe TEKCT.

2. Cnenaiite puCyHOK CaMOJENIBHON YCTAHOBKH, C IIOMOIIBIO KOTOPO MOXKHO IOJyYUTh
Bpallarolecs: TyMaHHble Kojbla. M300pasute kosbua:

- KOTOpBIE JOTOHSIOT IPYT ApYTa,

- KOTOPBIE IIPOXOAAT IAPYT Yepe3 Apyra.

3.Ilepeuncnure, Kakue HayKu CI€IYET U3YYUTbh, YTOOBI 3aHUMATHCS UCCIIEJOBAaHUEM TOPHA-

I10.
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Texkcr 2

DXO0JIOT MpeACTaBIsAET cO00 TPUOOP, KOTOPHIN HCIOIB3YET YIbTPA3BYKOBBIC BOHBI JIJIs
HCCJIEIOBAHMSI CTPYKTYPHI U pesbeda 1Ha, OOHAPYKEHHUS MTOABOJHBIX OOBEKTOB U PHIOBI. DXOJIO0T
COCTOUT M3 JIBYX YacTel — TaTUMKa, COJICPIKAIIEr0 YCTPOICTBA IIepeIaynl U IprUeMa yIIbTPpa3ByKo-
BbIX BOJIH, U JUCIIJICA. I[aT‘-II/IK YCTAaHAaBJIMBACTCA HAa JHUIIC CyAHA HUKC BATCPJIMHHUN (ypOBeHL I10-
Ipy>KeHHUs cy/iHa). J[aTuuK MOChUIAET CUTHAJIBI B CTOPOHY JTHA U IPUHUMAET CUTHAJIbI, OTPAKEHHbIE
oT JIIO6BIX HpeHSITCTBHﬁ. I[aHHBIC OT JaT4ynKa O6paGaTLIBaIOTC$I 1 BBIBOJATCA HA SKpaH JUCILICA B

BU/JIE IBIKYILErocs rpaduyeckoro n300paskeHus JHa U BceX 0ObEKTOB Ha MYTH CUTHaia. JTO M03-

— ——y

T

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

3aoanus:

1.[Inst moctpoeHus: M300pakeHus HA U OOBEKTOB Ha
MyTH CUTHAIAa HEOOXOJUMO BBIYUCIUTH PACCTOSIHUE OT JaT4YH-
Ka-U3JIydaTelisi YIbTPa3ByKOBBIX BOJH JIO MPENATCTBUS. YIIb-
TPa3BYKOBBIEC BOJIHBI PACIIPOCTPAHSIOTCS B BOJIE CO CKOPOCTHIO
okoino 1500 m/c. Ykaxure, 4TO TOJDKEH U3MEPUTH IXOJIOT JIs

HOCTPOEHUS N300parkeHust?

2. Amepukanckuii yaensrii P. Capmact B 2004r. yTBepKaall, 4To 0OOHAPYXKHII JISTCHIAPHYIO
Atnantuny B CpenuzemHoM Mope, 613 Kumpa. OH npoBen ncciieioBaHue OBEPXHOCTH 3€MII Ha
riyouHe 1.5 ThIC. M ¢ IOMOLIBIO 3X0JI0Ta U 00Hapy»kui1 Oosiee 70 coBnaseHuil ¢ onucaHusIMH AK-
pornosisi ATJIAHTH]Ibl: MHOTOKWJIOMETPOBAsi CTEHA, XOJM, OKPY)KEHHBIH BajoM, ITyOOKHE PBBI, a
Takke Oepera Beicoxiel peku. Hapucyiite ympoieHHyo cXeMy ero UCCIIeIOBaHUM.

3. B Mopcko#i Bojie CKOpOCTh YIbTPa3BYKOBBIX BOJIH YBEIMYHMBAETCS C POCTOM JAaBIICHHUS.
OmnpezaensieMoe 3X0JI0TOM PACCTOSHUE JI0 THA OYJIeT OTINYATHCSI OT HCTHHHOTO?

BriOepute npaBuIIbHBIN OTBET:

1) ono 6yzaer Gombine, 2) OHO OyAET MEHbIIIE, 3) OHU OYAYyT PaBHBI.

Tema 4. Heeneoosanue mopeii u oxeanos. Mapuanckas énaouna

Texcm Ona umenus
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MapuaHckas BnajguHa — riryoodaiiiiiee MecTo 3eMHOH MOBEpXHOCTH. PacnosoxeHo oHO Ha
3anagHoi okpanHe Tuxoro okeana B 200 kmiiomeTpax BOCTOUHee MapuaHCKOro apxumenara. ¥ye-
Hble-OKeaHOorpagbl 10Jroe BpeMs IbITAINCh Y3HATh €€ UCTUHHYIO I1yOuHy. MccnenoBanust pa3HbIx
JeT aBaJld pa3Hble 3HaueHus. J[eno B TOM, YTO Ha TaKOW KOJOCCAJIbHOM ITyOHHE IUIOTHOCTh BOJIbI
YBEIMYMBACTCS TIO Mepe MPUONMKEHUS KO JHY, IO-

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

HitoTcd. [IpuMeHuB BMecTe ¢ 3Xos10TaMu OapoMeTpbl v, W/ ook Y
U TEPMOMETPBI Ha pa3HbIX YpOBH:X, B 2011 roxy Oblio 2600 ?3;0 i
yCTaHOBJIEHO 3HaYeHue rryounsl 10994 + 40 meTpos. 2500 1— —
JlaBjieHHWE Ha JHE MOABOJHON PACCETMHBI COCTABISAET 2400 5544
1072 atmocdepst, wim 108,6 MIla. 2300 " —

3a Bpewmsi, IpoLIeIulee ¢ MOMEHTa OTKPBITUS 2100 7058
riyOouaiiliero KaHbOHAa, YJayHO JIOCTUYb €ro JHa 2000 p= ~
yAaBaJIOCh TOJBKO uYeThipe paza. B 1960 romy riy6o- 1900 — s
KoBOHBIN Oatnckad «TpuecT» BIepBBIC B MUPE CITY- 700 [ — #}5
CTWJICA Ha caMoe THO MapHuaHCKOW BIAJVHBI C JBYMsI 7600 7 1
naccaxupamu Ha 6opty: sedteHantom BMC CILIA 1500 ’/’/ !
Jlonom Yoummem u mBedapckum okeanorpagom XKa- 74&{9 20 40 60 80 100 120 £

koM [Iukapom. B 90-e roas! xenobd uccienopai simoH-
ckuii OecriunoTHbIN 3001 «Kaikoy, mpuHectmii co 1Ha MPoOkI Mila, B KOTOPBIX OBLIM OOHAPYKEHBI
OaKkTepuH, YepBH, KPEBETKH, a TaKXKe KapTUHKU J0Toje HeBeromoro mupa. B 2009 roay mokopun
0e31Hy aMmepuKaHCcKui poboT Nereus, MOJHSABIINN CO JIHA MPOOBI MJla, MUHEPAJIbI, 00pa3Iibl TIIy0o-
KOBOJHOU (payHbI U poTO oOuTaTesneit HeBenomMbix Tiyoun. B 2012 rogy B 0e31HY B OJIMHOYKY CO-
Bepumi norpyxenue Jxeiimc Kamepon — aBrop «Turanuka», «Tepmunatopa» u «ABarapay». OH
IMMpOBEJI Ha OHC 6 4qacCoB, COﬁI/Ipa}I HpO6BI TpyHTa, MUHEC- 3asucumocms ckopocmu ynbmpa3seyka (yacmoma 12 Mly)
8 600e om daeneHuUsa U memnepamypol

panos, dayHsl, a Takxke nenas pororpadun u 3D Bumeo-
cbeMKy. Ha ocHOBe 3TOro matepuana 6s11 co3zian ¢puiabM «Bb13oB 6e31He».

3aoanus:

1.JIns1 BBIYMCIIEHUSI THAPOCTATUYECKOrO JABJIEHUS BOJbI HAa JHE MapuaHCKON BIIaJUHBI
p=pgh HEO6XOAMMO 3HATH MIOTHOCTH MOPCKOH BOABI (TIIPH HOPMATIBHBIX ycuoBusx p=1028 xr/m),
rny6uny snaguasl h=10994 M u yckopenue cBo6oaHOTo maneHus §=9,8 m/c?. Brrducnenus naoTt
pe3yiabTar okono p=110 MIla. O0bsicHuTE, TOUEMy peajbHOE JaBjieHue OyAeT MpeBbIIIaTh MOY-
YEHHBIN pe3yJIbTaT BBIUNCICHUN?

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

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

3. B MapuanckoMm xenobe Ha riayOMHE OKOJIO JABYX KHUJIOMETPOB KIIYOSITCS «4YEepHBbIE KY-
PUWIBIIUKN» — UCTOUYHHUKU I‘GOTGpMEUIBHOfI BOABI C CCPOBOAOPOJAOM U APYTHMU BEUICCTBAMU, KOTO-
pble MPH KOHTAKTE C XOJOAHOM BOAOH MpeBpaIlaloTcs B YepHbIe Cynbhuabl. [BrkeHne cyabQui-
HOW BOJBI HAIIOMUHAET KIIyOBI YepHOro AbiMa. Temreparypa BOABI B MeCTe BhIOpOCa JOCTUTAET

450° C.

Ha cesepe KaHI)OHa“paCHOJIO)KeHH «Oernble KypUJIbIIMKNY) — Iei3epbl, U3BEPraolue Kui-
KUH yraekuciaslid ra3 npu temnepatype 70-80° C. I'opsiune MCTOYHUKU «IIOJOTPEBAIOTY JIEASHbIE
BOJIbI, TOJIEP>KUBAsl )KU3Hb B O€3/IHE — TeMmIepaTypa Ha JHe MapuaHCKON BHaJWHBI HAXOIUTCS B
npenenax 1-3° C. IToueMy okeaH B 30HE BHIOPOCA reoTepMaNbHEIX BOJ TemmepaTypoi 400-450°C

HE 3aKHUIIaeT?

Tema 5: Yenosex u 300posve

Texcmuol 0nsa umenus

Teker 1

CunTaercs, 4To cUCTEMaTUYeCKUE, HO YMEpeHHbIe (PM3HUECKUEe YIPaKHEHUS IOJIE3HbI IS
Hamero 3)IOpOBI)$[. BO BperI TpCHI/IpOBKI/I MBI bI paCXO)IYIOT 6OJ'II)HIO€ KOJIMYECCTBO SHGPFI/II/I 158
TpeOyrOT OOJIBIIOT0 KOJUYECTBAa MUTATENBHBIX BEIIECTB M KUCIOPOJA, KOTOPHIE JTOCTABISIOTCS
KpoBBI0. YUTOOBI 00ECTIEYUTh MBIIIIBI BCEM HEOOXOIMMBIM, YBEIMUUBACTCS UX KPOBOCHAOKEHHE.
Bo BpeMst TpeHHPOBKY KUPBI HE OTKJIAJBIBAETCS B MBIIIIIAX, 8, HA0OOPOT, PacIIEIUISIFOTCS ISl TO-
Jy4eHUS SHEPTHH.

3aoanue: Beipazute CBOE OTHOIIIEHHUE K CIEAYIOIUM yTBepKIeHusIM: «Jla ninu Her»

a. CucreMatudeckue Gpu3ndecKue ynpaKHEHUSI CKOpee TOJIE3HbI, YeM BPEIHBI.

0. ®usnueckue yIpaKHEHUS MMOJIE3HBI I MPOQPIIAKTHKY 3a00JIeBaHUNA Cep/Iia U COCY M-

CTOM CHUCTEMBI.
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B. Dusnueckue ynpaxHEHUs MPUBOIAT K IPABUIBHOMY ITUTAHUIO.

r. Ou3nuYecKre ynpaXHeHUs! TOMOTaloT U30eXaTh JIMIITHETO Beca.

Tekcr 2
Kapuec 3y00B

bakrepuu, xuBylme y Hac BO PTy, SBISIOTCA IPUYMHON Kapueca 3yooB. Kapumec cran

npobnemoii ¢ Hayama 18 Beka, Korga caxap cTal JOCTYNHBIM Oiaronapsi yBEJIMYEHHIO €ro

IMPOU3BOACTBA U3 CaXapHOI'0 TPOCTHHUKA.

B nacrosiee BpemMsi Mbl MHOTOE 3HaeM 0 kapuece. Hampumep:
bakTepuu, KOTOphIE SIBISIOTCS IPUUYUHOMN Kapueca, IUTAIOTCS caXapoM.
Caxap npeBpaliaercs B KHCIOTY.

Kucnora noBpexaaer mnoBepxXHOCTh 3y0O0B.

UucTka 3y00B moMoraeT mpei0TBpaTUTh Kapuec.

Bonpocul ona oocysycoenusn:

- KakoBa ponp 6axTepuii mpu kapuece 3y0oB?

3aoanusn:

1. Ha rpaduke mokasano notpebiieHne caxapa 1 9UCIIO CIydaeB Kapueca B pa3HBIX CTpaHaXx.

Kaxnas crpana Ha rpaduke mpeacraBieHa Toukoi. Kakoe M3 cienyrommx BBICKA3bIBAHUN TMO-

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

a.

0.

3

peanee wineno 3yGios, noBpewexnbix

.
L"]

B HEKOTOpBIX CTpaHax JIFOAM YUCTAT 3yObl Yalle, YeM B IPYTHX CTPaHaXx.
Uewm OosbIme 014 €T caxapa, TeM 0oJiee BEpOsITHO, YTO Y HUX Oy/IeT Kapuec.

B nocnenHue rogsl BO MHOTUX CTpaHax YBEIMYMIACh YACTOTA 3a00J€BAaHUN KapUECOM.

B nocieanue roasl BO MHOTHX CTpaHax HOTpe6J'IeHI/Ie caxapa yBCINYHIOCH.
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2.0TMeThTE TOJIBKO OJIHY KJIETKY B KaX/10i1 cTpoke: Hackoiabko BaM HHTEPECHO y3HATh Clle-

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

OYCHb MHTCPECHO | UHTCPECCHO | MAJIOMHTCPECHO | HC MHTCPECHO

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

0) Y3HaTh O CO3aHUH BaKIIUHEI,
npeaoTBpalaonell kapuec 3y0os

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

8 kaacce
Tema 1. dnekmpuueckue asneHus.

Texcmot 01a umenus:

Texer 1

Dkcrnepty Aanyd oOpasell HEM3BECTHOrO TBEpAOro BemiecTBa. OH XOueT 3HATh SIBIAETCS JU
BEIIECTBO MeETayuIoM. MeTauibl B TBEpAOM COCTOSHUM HMEIOT KPHUCTaJUIMYecKoe cTpoeHue. B
y37aX KPUCTAUNIMUECKON PpEIIeTKHM MeTajula pacHoJIOKEHbl TOJIOKUTEIbHBIE HOHBI, a B
MPOCTPAHCTBE MEXKJYy HUMH JABUXKYTCS CBOOOJIHBIE 5JeKTpoHBl. Ecinu B wmeramie co3narhb
ANIEKTPUYECKOE T0JIe, TO CBOOOJHBIC MEKTPOHBI HAYHYT JBUTATHCS HAIMPABIEHHO MO ACHCTBHEM
ANEKTPUYECKUX CUJl. BOSHUKHET 31eKTpUYECKU TOK.

Hcrounuk Toka, NMPUEMHHKH, 3aMBIKAIONIME YCTPOMCTBA, COCAMHEHHBIE MEXIY CO00
MIPOBOJIAMH, COCTABJISIOT MPOCTEUIITYIO AIEKTPUUECKYIO 11eTb. UTOOKI B 11e1u OB TOK, OHA JIOJDKHA
OBITH 3aMKHYTOH.

3aoanusn:

1. 3anummure OAHO CBOWCTBO, KOTOPOE MOXKET YBHAETh M IMPOBEPUTH IKCIEPT, U KAKUM
00pa3oM 3TO CBOMCTBO MOMOXKET ONPEACIIUTD, SBISETCSA JU BEIIECTBO MEeTaIoM. Bocmomnb3yiiTech
uHpopMaIeit n3 HUKENMPEICTaBICHHOTO TEKCTA.

Texker 2

['pynma 6puTaHCKUX YYEHBIX pa3padaThIBAET KyMHYIO» OJEXKY, KOTOpas MOMOXKET JETSIM
C OTKJIOHCHHSIMHU B Pa3BUTHUH «3arOBOPUTHY». PeOeHKa, 0€TOro B JKUJIET U3 YHUKAIBHOTO AJIEKTPO-
TEKCTHJISI, KOTOPBIN MOJCOCIMHEH K CHHTE3aTOPy PEeUr, MOKHO OYyJIeT TOHSATh MPOCTO TI0 €T0 Mo-
CTYKMBAHMIO MO YYBCTBUTEJIBHON K MPUKOCHOBEHUIO TKAHU.

Martepuain cienan u3 0ObIYHON TKaHU, MEPEIUIETEHHOM COIeP KAIUMU YTOJb BOJIOKHAMY,
KOTOpPBIE MOTYT IIPOBOJUTH JIEKTpHUeCcKui ToK. [Ipyu HajaBMMBaHUM Ha TKaHb, CUTHAJI, TIPOXOI5I-
U Yepe3 BOJOKHA-TTPOBOIHUKH, YCUITUBACTCS, U KOMITBIOTEPHBIN AJIEMEHT MOXKET ONPEIEITUTh

MECTO NPUKOCHOBCHHA HA TKAHU. OTOT BIEMEHT MOXKET YIIPpaBJIATH JIF00BIM noACOCAMHCHHBIM K
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HEMY 3JICKTPOHHBIM YCTPOHCTBOM, pa3Mepbl KOTOPOTO HE MPEBBICT ABYX CIIMYEYHBIX KOPOOKOB.
«['maBHOE 3aKIIOYAETCs] B TOM, KaK MBI IIEPETIETAeM TKaHb U MEepPeIaeM Yepe3 Hee CUTHAJIBI: MBI
MOYKEM BILJIECTH CIICIIUAIBHBIC BOJIOKHA B y)KE CYIIECTBYIOUINE PUCYHKH TKaHEH TaK, YTO BBl 3TOTO
HE 3aMETHUTE», - TOBOPHUT OJIMH M3 yUeHbIX. He moBpenuB Marepual, ero MOXXHO CTUPATh, HAMAThI-
BaTb BOKPYT MMPEAMCTOB WJIM CKJIAAbIBATD. Yuennii TOBOPUT TAKKC, YTO MAaTCPUAJI MOKHO 3aIly-
CTHTD B JICHIEBOE MAaCCOBOE IMPOU3BOICTBO.

Bonpocul ona obcysymcoenusn:

- MosxHO 1M KavyecTBa Marepuasa, 0 KOTOPhIX TOBOPHIIOCH B TEKCTE, IPOBEPUTH C ITOMO-
IIBI0 HAYYHOTO 3KCIIEPUMEHTA B JJabopaTopun?

- MoXHO JT1 MaTepuan CTUpaTh, He IOBPEIUB €ro?

- MoxHO 51 MaTepuai NOBpeIuTh, HaMaThIBasi €r0 BOKPYT MPEIMETOB?

- MOHO J1 MaTepHal CKIIaJabIBaTh?

- MoxHO JTu MaTepurall 3allyCTUTb B MaCCOBOC HpOI/ISBOI[CTBO?

Tema 2. Xumuueckue npoyeccol. I1eKmpoJiu3.
3aoanusn:
1. OnumuTe ABa mpolecca, KOTOpble MOTJIM Obl BBl HAOJIIOAaTh BO BpeMsI XUMHYECKOUN pe-
aKIIUH:
VY4eHuK BBICHITIa] HEMHOTO TIOPOIIKA B MTPOOUPKY. 3aTeM OH JJOOABWII B MOPOIIOK >KUIKOCTH

u B30ouTan npodupky. [Ipousornia xummuyueckas peaxiusi.

Texcm Onsa umenusn:

DJ1eKTPOJIN3 AJTIOMUHUS

[To coneprxaHuio B 3eMHON KOpe alFOMUHUN 3aHUMAaeT NIEPBOE MECTO CPEAH METAJIOB. 3eM-
Hast Kopa Ha 8, 8% COCTOWMT W3 alOMHHUSA (IJIs1 CPAaBHEHUS, COIEpKaHue Keje3a B Heit — 4, 2%).
OaHAaKO 3TOT XUMHUYECKH aKTUBHBIA METaI HE MOXKET CYIIECTBOBATh B CBOOOJTHOM COCTOSTHUU U
BCTPEUAETCS TOJIBKO B BHJIE PA3NIMYHBIX coenuHeHUi. OCHOBHAS WX Macca MPUXOIUTCS HA OKCHI
amomuaus (Al203). 310 coeanHeHre B 00MXO0J€ OHO HA3BIBAETCS TTTMHO3EMOM, WJIM MPOCTO TIIH-
HOIA.

B konue 19 Beka Obl1a pazpaboTaHa TEXHOJOTHUS IMPOMBIIUIEHHOTO 3JIEKTPOJIUTHYECKOTO
MIPOM3BOJICTBA ATFOMHHHS M3 TIIMHO3eMa, IIOMEIICHHOTO B PACIUIABJICHHBIA KPHOIHT (PEIKHA MU-
HEpaJ C CYIIECTBEHHO MEHbIIIEH TeMIepaTypoil TUIaBJICHHUs, YeM Y TIIMHO3EMa).

3J'ICKTpOJ'II/I3 TMIMHO3EMa MMPOU3BOJAT B JKUAKOM KPUOJIMTE B 3JICKTPOJIMU3CPE:
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Puc. Cxema SJICKTPOJIM3Epa I MOTYUYECHUS aJIFOMUHUAA.

DIIEKTpOJIM3ep MMEET KaTOJHOE W aHoAHoe ycTpoicrBa. KartogHnoe ycrtpoiicTBo - 1 mpen-
CTaBisieT co00i BaHHY B CTaJIbHOM KOPITyce, 3aKPBITBIM U3HYTPU YroidbHBIMU Ojokamu. K yronb-
HOMY JIHY BaHHbI IIOJIKJIFOUEHBI ME/IHBIE IIMHBI JIJIs1 OTBOJA 3JIEKTPUUECKOro Toka. B npouecce pa-
OO0TBI JEKTPOJIU3EPa HA JIHE BaHHBI, CIYyXalleil KaToJoM, cOOMpAeTCs KUAKUNA amoMUHUN. AHOA-
HO€ YCTPOMCTBO - 2 COCTOUT U3 BEPTUKAIbHO YCTAHOBJIEHHOI'O aHO/1a, HIKHSASA 4acTh KOTOPOT'o I0-
IpY’K€Ha B 3JEKTPOIUT. DJIEKTPOIUT COCTABIISIIOT U3 KPUOJUTOTIIMHO3EMHOTO paciuiaBa, B KOTOPOM
conepxurcs 8...10 % rnunozema. K aHOly 1O/IBE/IEH MOCTOSIHHBIN 3JIEKTPUYECKHUM TOK, KOTOPBIN
UCMOJb3YeTCsl B IpOILecce HJIEKTPONIM3a, a TaKXkKe IOAJEpKUBACT TeMIepaTypy 3JIEKTpOJIUTa
950...970 °C 3a cuer mkKoyseBa Teria, BHIIEIAIOMErocs B CIOE AEKTPOJIUTA MEKIY aHOAOM H Ka-
tozioM. [TorbeMHBIN MeXaHu3M - 3 epeMellaeT aHo/l 10 Mepe ero cropaHust BHU3y. Uepes mThipu
K aHOJly MOABOAUTCS eKTpudeckuil Tok oT 45000 1o 155000 A. PaGouee HanpsikeHHE HOPMAJIbHO
paGoratouieil BanHsl 4, 0-4,5 B. [Ipu snexTponuze noJ BIMSHUEM HaJaXXEHHOTO 3JIEKTPUUYECKOIO
mons K KaTody Tepememarotcs katuonsl Na*, APY, Ca?*, Mg?*, Ho paspskaioTcs Ha KaTofie, Kak
HauboJ1ee MoJI0KUTENbHbIE, TOJbKO KaTHOHBI allFoMUHUS. OOpa3yIoLuiicss B IpoLecce dIEKTPOIn3a
AIIOMUHUM coOMpaeTcs Ha THE BaHHBI 3JIEKTPOJIU3€epa MOl CII0EM IJIEKTPOJINTA, OTKY/A €ro Mepuo-
JIMYECKU BBIOMPAIOT ¢ MOMOILBIO0 BAaKyyMHOI'O KOBIIA. J[j1s mosmydeHus 1 Kr allOMUHUS pacXxoayeTcs
oko110 16500-18500 kBT 4ac a5ekTpo3HEeprum.

Bonpocul ona oocyymcoenusn:
- TloueMy KpymHBIE TPEANPUATHS TIO MPOU3BOJICTBY ATIOMHUHHS Yallle CTPOST Ha Oepery

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

BOJIHHUK O0JIaJJaeT XOPOILEH dJIEKTPOIPOBOTHOCTHIO?

Tema 3. 3ﬂel<mpomazuumnbte A6J1eHUA
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Texkcmot 01 umenus:

Texer 1

DNeKTpocTaTHUECKUI (UIBTP MpeaHa3HaueH AJsl OYMCTKHU BO3[yXa OT COAEPXKAIIMXCS B
HEM MTOCTOPOHHHUX YacTHULl, B OCHOBHOM IbutK pazMepoM ot 0,01 Mxm u aspo3zoseil. KoncTpykTus-
HO TMpejcTaBisgeT co0OW HabOp MeTalNIMYeCKuX IUIACTHH,
MEXJy KOTOPBIMH HATAHYThl METAJTIMYECKHUEe HUTU. Mexay
HUTSAMHU M IUIACTUHAMU CO3Ja€TCSl Pa3HOCTh MOTEHIUAIOB B
HECKOJIBKO THICSY BOJIBT, YTO MPUBOJIUT K 0OPa30BAHUIO MEX-
Iy HUIMU CHUJIBHOTO 3JIEKTPUYECKOro IMOJS U BO3HMKHOBEHUIO
Ha IIOBEPXHOCTU HUTEH KOPOHHOTrO paspsaa. B pesynbrate ua-
CTHIIBI ITBUTH MIPUOOPETAIOT ICKTPUUECKUN 3apsi. 3arps3HEH-

HBI BO3yX NOJAETCA B MPOCTPAHCTBO MEXKIY IJIACTUHAMU,

3apsDKEHHBIC YAaCTHUIIB! MBUIH 1O ACHCTBHEM 3JIEKTPUIECKOTO

HOJISl IIPUTSTUBAIOTCS K IUTACTUHAM U OCEIAI0T Ha HUX.

Bpemst oT BpeMeHH C IJIACTHH HY)XHO CMBIBATh MbUIb. DIEKTPOCTATUYECKHE (PHIBTPBI MO-
T'YT YJIOBUTH BCE YAaCTHUIIBI, CIIOCOOHBIE MPHOOpeTaTh 3apsii. OUIbTPBl OTINYAIOTCS HU3KUM YPOB-
HEM TOTpeOICHHSI SHEPTHH U OeciryMHOCThI0. K HeocTaTkaM OBITOBBIX MOJIEeld OTHOCUTCS CPaB-
HUTENIHHO HEBHICOKAs MPOM3BOAMTENsHOCTH (50 — 60 M%/uac) m renepanms o3oHa. O30H B He-
OOJBIIMX KOJUYECTBAX 00JIaJ]aeT MPUITHBIM 3allaXOM, HATOMHHAIOIIUM BO3AyX mocie rpo3bl. On-
HAKO B BHICOKMX KOHIICHTPALIUSIX 030H TOKCHYECH.

OunIeHHBId BO3/YyX BO3BpAIIAETCSl B TOMEIICHHE, YTO IO3BOJIIET SKOHOMHUTH TEIUIO U
AIIEKTPOIHEPTHIO, ITU BBIOpACBIBAETCS B aTMOCHEDY.

Bonpocwl ona oocysymcoenusn:

- B Kakux 1Mo Ha3HAYCHHIO TIOMEMIEHHUSIX BO3YyX IOCIIE OYHUCTKU BHIOpACHIBAE€TCS B aTMO-
cepy

- byner nu paborate QUIBTP, €CliU MEXIy IUIACTUHAMHU MPOJAYBaTh BO3AYX B YKa3aHHOM
HAIPaBIEHUU MPU PA3OMKHYTOM KIIFOUE B IS MUTAHUS?

- Kak mosnusier Ha 3(h)(h)eKTUBHOCTH OYUCTKH BO3JyXa M3MEHEHHE MOJSPHOCTH TUIACTHH H
CTEpKHEHN Ha MPOTHUBOIOJIOXKHYIO?

3aoanue:

Ha rpaduxe n3o0paxeHa 3aBUCUMOCTb CTETIEHU OYUCTKH OT 00beMa BO34yXa, POyBaeMo-

ro uepe3 GuIbTp 3a 9ac s ABYX Mojesel (GpribTpa.
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Koau4ecTBo Bo3ayXa (M3/9ac)

W3 mpuBeeHHOTO CIUCKa HEOOXOIUMO BBIOPATH OCHOBHYIO MPHYMHY CHIDKEHUS Y dek-
TUBHOCTH OYUCTKH C YBEIMYECHUEM KOJIUYECTBA MPOayBacMOro Bo3ayxa. [Ipu: yBearmueHHn CKOpo-
CTH BO3JIYIIIHOTO MTOTOKA!

1) 3apsiKeHHBIC YaCTHUIIBI MTBUTA HE YCIIEBAIOT OCECTh Ha TUIACTUHAX (DUIIBTPA;

2) yBEIIMYUBACTCS TEMITepaTypa JICKTPOIOB U U3MEHSIOTCS YCIIOBUS KOPOHHOTO pa3psija;

3) HU3MECHACTCS CUJIa NPUTAKCHHUA 3apsAKEHHBIX YaCTUII IBUIN K IJIAaCTUHaM (bI/IJ'IBTpa.

Texer 2
I'mOpuaHbIi aBTOMOONIB

I'uGpuaHbIil aBTOMOOMIIB MCIIONIB3YET COUYETaHHUE JIBYX TUIIOB JIBUratesei — OEH3MHOBOIO U
anekTpuueckoro. OHM paboOTaOT B PEKUME ONTUMAIBHOIO JAONOJHEHHUS APYr Apyra. beH3uHOBBIN
JIBUTaTelIb BHYTPEHHETO CTOPAHMS MCIOJb3YETCA B Ka4eCTBE OCHOBHOI'O MCTOYHMKA YHEPTUU JBHU-
KeHHS. BBICOKOBOJIBTHBIN 3JIEKTPOMOTOP THOPHUIHON CHIIOBOW YCTaHOBKH IPEICTABISIET CIOXKHYIO
¥ KOMITAaKTHYIO KOMOMHALIMIO JIEKTPOMOTOPA U 3JIEKTporeHepaTopa. IJIeKTPoIBUTATENb IIPH HEOO-
XOJJUMOCTH MOMEHTAJIBHO 00€CHEeUnBAET JOTOJHUTEIbHYIO MOLITHOCTh, HE PACXOAYS TOIUIMBO U HE
3arpsA3Hssl OKpyKaroUlyro cpeny. MIx coBMecTHas pabora oOecnednBaeT aBTOMOOMIIIO IPEKPACHBIE

CKOPOCTHBIC Ka4€CTBa U TOIJIMBHYIO 9 KOHOMHWYHOCTD.

B nauane nBrkeHus OJOK yrnpaBieHHUS SHEPTUI0 aKKyMYJIATOPHOIN OaTapen HampaBiseT Ha
AIEKTPOMOTOPHI, PACMOIOKEHHbIE B TEepeaHed W 3aAHel JacTh aBTOMOOWIs. [[BukKeHHe B HOp-
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MaJBHOM PEXHUME OCYIIECTBIISCTCS 3a CUeT OCH3MHOBOTO JIBUTATEINS U JICKTPOMOTOPOB, BpaIato-
[IMX U AJICKTPUUYECKUN TeHepaTop. ['eHeparop mo koMaHze OJoKa yrmpaBiCHHs OCYIIECTBISET 3a-
pAnKy OaTapeu, OTAaBasi €l W3JIMIIKK SHEPTUH. [Ipr TOpPMOKEHUN KHHETUYECKAs YHEPTUS aBTOMO-
Owsl IpeoOpa3yeTcsi B AIEKTPUIECKYIO, KOTOPYIO OJIOK yIpaBJIeHUs BO3BpAIlacT B BHICOKOBOJIBT-
HyI0 Oatapero, a OCH3MHOBBIN JBHraTellb paboTaeT B OOBIYHOM pexuMe. B TpaauIIMOHHBIX CHCTE-
MaXx 3Ta YHEPTHsi TOPMOXKCHHS TePsUIach. B oTaM4ne OT HUX THOpUIHAS CHIIOBAsl CHCTEMa OCOOCHHO
s¢deKkTHBHA B TOPO/IE, TIE YaCTO YEPEAYIOTCS PA3rOH U TOPMOKCHHE.

Bonpocwul ona oocyscoenusn:

- Eciu B THOpUIHBIX CHJIOBBIX YCTAaHOBKAX SHEPTHs TOPMOKEHHS MTOCIIE MPeoOpa3oBaHUs B
AIIEKTPUYECKYIO U aKKyMYJIUPYyeTCs B 0aTapee, TO Ha KaKue MPOIECChl UAET YHEPTUSI TOPMOKEHUS B
TPaIUIIMOHHBIX aBTOMOOMIISIX ?

- Ecnu B TpaMIIMOHHBIX aBTOMOOWIISIX PacXxo]l TOIIMBA COCTaBIsAET OT 7-8 auTpoB Ha 100
KM, TO B THOpUIHBIX — OT 3-4 nuTpoB. KakoBa OCHOBHAs MpHYMHA TaKOW SKOHOMHUHU TOTUTHBA?

3aoanue:.

1. PaccmotpuTte 610K-CXeMy THOPUIHOTO aBTOMOOMJISI M BCTaBbTE MPOITYIIEHHOE CJIOBO B

YTBCPIKACHUC!: «bnok yIpaBJICHUSA Ha OCHOBC I/IH(bopMaI_lI/II/I, HOJIy‘ICHHOfI oT , IIO-

ChblIIAaCT UCIIOJIHUTCIBHBIC KOMAaHAbI CHJIOBOM YCTAHOBKEC U AKKYMYJIATOPHBIM 6aTape;IM».

bnok ynpasienns

'_}."ICI':TFIOJBH ra AKK}"M}"JH'I'{] . ﬂa‘rlm{{}.{ CKOPOCTH,

beH3uHOBEIA TENMH- pHBIE YACTOTHI BpallleHHA

JBC reHepaTopkl Oatapen JABHraTeNei, TeMneparypbl

Tema 4. IlIpouze00cmeo u ucnov3osanue 31eKmpoInepIun

Texcmul 0nsa umenus:
Teker 1
I'maposiiekTpocTanus
OcHOBHasl 3a7ja4a THIPOIICKTPOCTAHIINN
— mpeoOpa3oBaHUE SHEPTUU TEKYIIEH BOJABI B
DIIEKTPUYECKYI0 JHepruw. B 3aBucuMocTtu oOT

TUIIa CTAHOUU KOHKPETHAA TCXHUYCCKAd pcalin-




3anus OyAeT pa3HOW, HO MPHHLMI PabOTHI THAPOAIEKTPOCTAHIIMU OCTAa&TCs HEM3MEHHBIM. Pac-
CMOTpPUM TEXHOJIOTHIO BBIPAOOTKH 3JIEKTpOo3Hepruu Ha npumepe Kurynésckoit ['9C.
Pazpes Kurynésckoi ['DC:

1 - BepxHMii Obed (YacTh BOJOEMA, PACIOIOKEHHAS BBIIIE TUIOTHHBI IO TEYCHHIO);

2 - BOJ103200D;

3 - cimpanbHas Kamepa (CoopyKeHHue, MOABOAIIEE BOAY K TypOuHEe U (hopMHpYIOIIee T10-
TOK Ha BXOJIC€ B HAIIPABISIOUINIA anmapar; cupaibHas Kamepa 1o (GopMe HallOMUHAET YJIUTKY, 3a-
KPYYCHHYIO BOKPYT THAPOTYPOUHBI);

4 - HampaBJIAIOIIMK anmnapar (CrenuaaIbHbli MEXaHU3M AJI PEryJIUpPOBAaHUS PACX0/]a BOIbI
yepes TypOouny);

S - TUAPOTYpOUHA;

6 - orcaceiBaroas Tpyoa;

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

8 - Bai;

9 - runporeneparop; 10 - Tpanchopmarop; 11 - TMHUS IEKTpOTIEpEaaUH.

Boga u3 Bepxnero 6reda (1) yepes Bogo3zabop (2) monagaer B cnupaibHyto kamepy (3). B
CIIUPATLHON KaMepe MOTOK JOMOJMHHUTEIbHO '"3aKpyduBaeTcs" M, MPOXOJs Yepe3 HampaBIsSIOLIUil
anmnapar (4), paBHOMEPHO MOABOIUTCS K ruapotypoune (5). PackpyuuBasi ruipoTypOuHy, MOTOK
TepsieT OOJbILYIO YaCTh CBOEHM IHEPIHHM, IOCIIE YEr0 OTBOAMTCS YEpE3 OTCAchIBaIOILyI0 TpyOy (6) B
HkHUA Obed (7). 'uapoTypOuHa moMyuyeHHYI0 MEXaHMYECKYI0 YHEPIHIO BpallleHHs repenaéT ue-
pe3 Ban (8) ruaporenepatopy (9). I'maporeHepaTop Bpamasich, BbIpaOATHIBAET 3JIEKTPUUYECKYIO
SHEPTHUI0, KoTopas nepenaercs Tpanchopmaropy (10), a 3aTrem BbIIaETCS B CETh Uepe3 JIMHUU AJICK-
Tponepenauu (11).

Bonpocw ona obcyrcoenun:

- Kak nosnusiet Ha 3 dexruBHOCTD paboThl [ IC (yBennunuTCs BHIpabOTKA SIICKTPOIHEPTHH;
YMEHbIINTCS 3PPEKTUBHOCTh, HUKAK HE MOBJIMET) CHUKEHHUE YPOBHS BOJIbI B BepxHeM Obede?

- [louemy 4wacToTa BpamieHHs TYpOMHBI B pab0OYeM COCTOSIHUHU TMOJIACPKUBACTCS TIOCTOSH-
HOMW: 3TO YMEHBILIAeT PacXoi BOJABI? MOCTOSHCTBO YacTOTHI BpAIIEHUS O0ECIEYUT CTaOMIIBHOCTh
4acToThl IepeMeHHoro Toka 50 I'il Bo Bcelt aHeprocucreMe? Takol PeKUM COOTBETCTBYET MAKCH-
MaJIbHOMY KIIT;?

- Bimusier mu pab6ota ['3C Ha cocTosiHME BOAHBIX OHOpecypcoB?

W3 npuBeneHHBIX HIDKE YTBEPKACHUNM HEOOXOIMMO BBIOEPHUTE MPABUIBHBIE U YKAKUTE UX

HOMeEpa:

87



1. Jla, Bnusier, HaOMIOqaeTC U3MEHEHHE MUKPOKIIUMATA, CHI)KEHUE CKOPOCTH TEUYCHUS pe-
KM, 3aMeJIJICHHE BOJJOOOMEHA M CAMOOYUIICHHUS, & TAK)KE Pa3BUTUE CHHE-3EIEHBIX U THATOMOBBIX
BOJIOPOCIICH, YXY/IIIIEHUE KaueCTBA BO/IbI.

2. Jla, BOuseT, MPOMCXOIUT YMEHBIICHUE PHIOHBIX 3aIIacOB, COKPAIICHHE YKCIIa IIEHHBIX
BHJIOB.

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

Texer 2
Coaneunas 0aTapest
[Ipocreiimas KOHCTPYKIUS coHEUHOro 3eMeHTa (CD) Ha OCHOBE MOHOKPUCTAIIINYECKOIO

KpCMHHJ [TOKAa3aHa Ha pPUCYHKCE.

bov

ToHkasi macTUHa COCTOUT U3 JIBYX CJIOEB KPEMHHUS C Pa3IHYHbIMH (PU3UYECKHUMH CBOM-
cTBaMH. BHYTpEeHHUH CIIOW MpeACcTaBisieT co00W YHCThI MOHOKPHCTAIIMYECKUI KpEeMHHH, 00a-
JAIOUINH «IBIPOYHOM MPOBOIUMOCTBIO» (p-THUIl). CHapy U OH MOKPHIT OYEHb TOHKUM CJIOEM KpeM-
HUs ¢ mpumecbio Gocdopa (n-tum). Ha ThUIbHYIO CTOPOHY IIACTHHBI HAHECEH CIUIONIHOW MeTal-
JMYECKUI KOHTAKT. Y TPaHHULBI N-U p- CIOEB B pe3yJsibTaTe MEepeTeyuKyu 3apsAaoB 00pa3zyroTcs ooea-
HEHHBIE 30HBI C HECKOMIIEHCUPOBAHHBIM OOBEMHBIM IMOJIOKUTEIBHBIM 3apsiIOM B N-CJIO€ U 00BEM-
HBIM OTPULIATENBHBIM 3apsIIOM B p-CJio€. DTH 30HBI B COBOKYITHOCTH M 00pa3yroT p-N-Tiepexo/.

Korga comHewHbIl 37€MEHT OCBELIaeTCs, MOIJIOMEHHbIE (DOTOHBI T'€HEPUPYIOT HEpaBHO-
BECHBIE 3JICKTPOHHO-/IBIPOYHBIE TIapbl. DJIEKTPOHbI, TEHEPUPYEMBIE B P-CJI0€ BOJIU3U p-N-Tiepexoa,
HNOAXOJAT K p-N-TIepexo/ly M CYLIECTBYIOIIMM B HEM D3JEKTPUYECKHM II0JIEM BBIHOCSATCS B n-
o0nacTb. AHAJIOTUYHO M M30BITOYHBIE JIBIPKH, CO3/IaHHBIE B N-CJIOE, YACTUYHO NEPEHOCSTCS B p-
cioit (puc. a). B pesynbrare n-cioil npuoOpeTaeT AONOIHUTENbHBIM OTpULATEIbHBIN 3aps, a p-
CJION - IMOJIOKUTENBbHBIA. OTpHULIATENBHOMY MOJIIOCY MCTOYHHMKA TOKA COOTBETCTBYET N-CIIOH, a p-
CJIOW - IOJIOKHUTEIBHOMY.

DddekTHBHOCTH TPEOOPA30BAHUS SHEPTHH CBETA B MICKTPUUECKYIO B MTOAOOHBIX dJIEMEHTaX
nocturaet 35%. Ilo TexHOIOrM4ecKMM NpPUYMHAM OTJIENIbHBIA 3JIEMEHT BO3MOYKHO H3TOTOBHUTH
TOJILKO HEOOJIBIIOTO pa3Mepa, Mo3TOMY Ul yBelnudeHHus 3()(HEeKTHUBHOCTH COCTUHSIOT HECKOIBKO
aneMeHTOB B Oatapeu. ConHeuHble 0aTaper MPEKPacHO 3apEKOMEHIOBANIA Ce0sl B KOCMOCE Kak J0-

CTaTO4YHO Ha}Ie)KHI)II\/’I M CTAOMJIBHBIA MCTOYHUK OHEpPIHu, CITOCOOHKIH pa6OTaTI) O4YC€CHb AJIHUTCIBHOC
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BpeMs. [J1aBHYIO OMACHOCTH JIJISl COJMHEUHBIX OaTtapeil B KOCMOCE MPEACTaBISIOT KOCMUYECKas pa-
WAl ¥ METEOpHAs! MbUIh, BHI3BIBAIOIINE YPO3HI0 MOBEPXHOCTH KPEMHUEBBIX JIEMEHTOB U Orpa-
HUYHUBAOIINE CPOK CIY)KOBI OaTapeil.

Bonpocwul ona oocyscoenusn:

— I'me m xorma Mbl MOKEM BOCIIOJIb30BaThCs TaHHOW MH(popMaruen?

— MH3BecTHO, uTO 3 (EKTUBHOCTH COJHEUHOH OaTaper HamOOJbIIasi P HOPMAIBHOM I1a-
JIEHUM CBETa Ha MOBEPXHOCTH 3jeMeHTa. [loBeicUT 1M 3P eKTUBHOCTH OaTapeu HCIOJIb30BaHUE
YCTPOMCTB sl UX aBTOMaTH4Yeckoro HaBeneHus: Ha ComHie?

3aoanusa:

1.13BecTHO, YTO HA SHEPreTUYCCKUE apaMeTPhl COIHEYHOU OaTapeu BIMSET HArpeB €€ 1o-
BEPXHOCTH MaJAaI0NIMM U3JTyueHUEM, OpUeHTanusl 6ataper oTHOCUTENbHO COJIHIIA U €€ TE€OMETPHU-
yeckue pazmepbl. ONUIIKUTe U U300pa3UTe CXEMY HCCIETOBAHUS 3aBUCUMOCTH CHJIBI TEHEPUPYEMO-
ro TOKa OT TeMIIEpaTyphl OaTapeu.

2. OTenbHbBIC AIEMEHTHI COJTHEYHOU OaTaper MOXKHO COSAMHSAThH KaK MOCIIeI0BATEIbHO, TaK
U MapajyieNibHO WM MOCienoBaTelbHO-MapaienbHo. OueHure GUHAHCOBbIE, KOHCTPYKTUBHBIE U
buznyecKkue JOCTOMHCTBA U HEJIOCTATKH 3TUX BApUAHTOB BKITFOUCHHUS.

Tekcr 3

Ceeronuon (Takxke ucnolib3yercs cokpaiienue CUJI - cBeTonsmyyaromuii T1o; JJATHHCKUN
skBuBasieHT — LED: light-emitting diode) - 3To mosynpoBOAHUKOBBIH MPUOOP C 3IEKTPOHHO-
JIBIPOYHBIM P-N IEPEXOI0M, KOTOPBIN CO3AaeT ONTHUECKOE U3TyYEHHE, KOT/Ia Yepe3 Hero MpoXOAUT
ANEKTPUYECKUN TOK.

NNACTHKOBAR NMH3A Kpucrann

CHUNHUKOH

[aniomuHuesan (MegHas) ocHoBsa

Paborta cBeTronnoma OCHOBaHAa Ha CBOMCTBAaX pP-n WM 3JEKTPOHHO-IBIPOYHOTO MEpexoa,
00YCJIOBIICHHBIX B3aUMOJICUCTBUEM JBYX MOJIYNPOBOAHUKOB p-TUTIA U n-Tuna: P — positive, To ecTh
MOJIOKUTEBHBIM THUTI, WU IBIPOYHBIN, U N — negative, TO €CTh OTPUIIATEIBHBIN THII, WX DJICK-
TPOHHBIM. B pe3ynbrate npomycKkaHus JIEKTPUUECKOTO TOKA B MECTE CONPUKOCHOBEHHMS ABYX I1O-
JYIIPOBOJHUKOB MPOUCXOAUT MEPEXOJ OT OJHOIO THUIIA MPOBOAUMOCTH K JIPYrOMY, U Mbl BUAUM
W3JIy4YEHHE CBETA.

CBeTroauo MMEET JIBa BbIBOJIA - aHOJ U Karoj. Ha kaToae pacnoiokeH alFloOMUHUEBBIN Mapa-

6ommnueckuii pedexkrop (orpakatens). OH BHELIHE BBINVIAIUT, KaK yamieoOpasHoe yriyOsieHue, Ha
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JTHO KOTOPOr0 IOMeIIeH KpucTaill. [10ynipoBOAHUKOBBIM MOHOKPHUCTAILI — 3TO OCHOBHOM 3JIEMEHT
CBETOJINO/Ia, B KOTOPOM CO3JIaH p-N-miepexoa. MOHOKpHCTal uMeeT GopMy KyOHWKa pazMepom
0,3x0,3x0,25 MM 1 CO€IMHEH C aHOJOM IIPH MOMOIIX 30JIOTOM MepeMbldKu. ONTUYECKU MPO3pay-
HBII TIOJIMMEPHBIM KOPITYC, SIBJISIONIUNACS OJHOBPEMEHHO (DOKyCcHpYIOIeH JTHH30H, BMECTE C pe-
(hJIEKTOPOM OIPENEISIOT YroJl U3JIYYCHUs CBETOAMOA M HAPaBIEHHOCTh Mydka cBeta. CoBpeMeH-
HBIC CBETOAMOIbI OBIBAIOT BCEX IIBETOB PAAYTH: KpacHBIC, OPAHIKEBBIC, KEIThIC, 3eJICHbIC, CUHUE,
Oenbie. CBeueHUE, KOTOPOE U3ITydyaeT CBETOAMO]I MPHU MOJKIIOUEHUH €ro K 3JEKTPUUYECKOMY TOKY,
3aBUCUT OT Marepuaja, MCIOJIb3yeMOro IpU IMPOU3BOJACTBE IMOJYNPOBOJAHUKA. Tak, Hampumep,
pUMECH aTIOMUHUS, UHIUS, Tenus, pocdopa BHI3BIBAIOT CBEYEHHUE OT KPACHOTO JI0 HKEIITOTO LIBETA.
A30T, TaJUIHid, UHAWNA PUAAIOT U3JIy9aeMOMY CBETY IBETAa OT 3€J€HOro 10 romyboro. UtoOs! go-
OuTHCs 6EJI0r0 CBEUEHUS B KPUCTAILT JO0ABISIOT IToMHHOGDOp. Paboune HampsHKeHUsS CBETOIUOI0B
Pa3HbIX LIBETOB Pa3JIMYHBI.

['1aBHBIC TOCTOMHCTBA CBETOAMOI0B — BBICOKHM KT (15%-60%) 1 IIMTeNnbHBINA CPOK pado-
oI (70 100 000 yacoB).

3aoanus:

1. Cneunduueckuit BUJ BOJBT-aMIEPHON XapaKTEPUCTUKH CBETOIUOJIA MIPUBOIUT K TOMY,
YTO Jake HEeOOJBIINE MyJIbCAllUK HAIPSHKEHUS B paboyeM PeKUMeE COMPOBOXKIAIOTCS 3HAYUTEIb-
HBIM M3MEHEHHEM CHJIBI TOKa cBeToauoaa. Kakumu OyayT mociaeAcTBUs TIIOXOTO AJIEKTPUUECKOTO
KOHTAaKTa B IETH MUTaHUS cBeToauoa? M3 nmpemioKeHHBIX BApUAHTOB OTBETOB HEOOXOAMMO BbI-
OpaTh IPaBUIBHBIN U yKa3aTh €r0 HOMEP:

1) mI0X0M ANEKTPUUYECKUI KOHTAKT 00ECTIEUYUT CKAYKH COMTPOTUBIICHHUS e U HATIPSKEHUS
Ha JIN0/ie, U3-3a YEero U3JIyuYeHUE CBETOAN0/1a OYAET «MUTAIOIIUMY;

2) HUKaKuX HM3MEHEHHU B paboTe CBETOAMOJA HE OyIeT, T.K. M3JIydeHHue OOYCIOBIIEHO
HarpeBoM P-N mepexojia, a 3TOT MPOLECC JOCTATOUYHO UHEPTEH;

3) cBeToauon He OyaeT co3AaBaTh U3IIyUYeHHE.

400

200 -

T, il

100 -

Mpamos HanpaksHese, B
2. I[aﬁTe O6’[>$ICHCHI/IC sSBJIEHHUIO: Jlamna HakaJIMBaHUA 06LI‘IHO BKJIFOUYCHA B CCTh NCPEMCH-
HOT'0 TOKa YaCcTOTOU 50 FI_[, a CBCTOAUOJ — B LCIIb NOCTOSAHHOI'O HAIIPSXKCHUA. HO‘-ICMy KOHe6aHI/ISI
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CHJIBI TOKA B JIaMII€ HaAKaAJIMBAHUA HC 3aMCTHBI, 4 BBIKJIIIOYCHHEC CBETOAHNOAAa HA 1 MUJUIMUCCKYHY YC-
JIOBCK BOCTIPUHUMACT KaK «MHTaHHue»?

3: Hpez[noxq/ITe BapHaHT KOHCTPYKIHU CBETOANOJA C YIIPABJIACMbBIM LIBETOM U3JIYUCHUA.

Tema 5. I'nobanvnoe nomennenue

Texcm Onsa umeHus:

W3-3a mmobanbHoro moremienuss bonbmoit bapeepubiii pu¢ (ABctpanus, Tuxuii okean)
TepsieT COCOOHOCTh BOCCTAHABIIMBATHCS, YTO MPUBOJIUT K COKPAIICHUIO Pa3HOOOpa3Hsi MOPCKHX
BHJIOB, KOTOpbIe TaM kuBYT. Okono mosoBuHbl bonbioro bapeeprnoro puda morutmo B 2016 u
2017 ropax. Bona B okeaHe nporpenach HaCTOJIBKO, YTO 3TO BBI3BAJO MacCOBOE 0OECLIBEUMBAHUE
KopaJuioB. Ecnu moTeruieHne ygacTcs OCTaHOBUTH Ha ypoBHe 1,5 rpamyca, BepkuBer 10—30%
kopaioB. Ilpu mioGanbHOM moTemieHud Ha 2 °C mpakTHUYECKH BCE KOPAJUIOBbIE pUBI OyayT
MOTEPSHBL.

['maBHass mpuyuHa IOO0ATBHOTO TOTEIJICHUS — BBIOPOCHI TMAPHUKOBBIX Ta30B, Ta3oB C
BBICOKHM TOTJIOIIEHNEM CBETOBOW PHEPTHH B MH(PPAKPACHOM (TETUIOBOM) nuana3zoHe. OCHOBHBIMU
MAapHUKOBBIMU Ta3aMU 3eMJIM SIBISIOTCS BOISHOW Map, YINIEKUCIBIA ra3 u MeraH. MccnenoBaHus
YUEHBIX IOKAa3bIBAIOT, YTO COJAEPKAHME YIVIEKHCIOro rasa B arMocdepe HampsMyro CBS3aHO C
IUIONIA/IBIO JIECOB HA IUJIAHETE.

[MmoGanpHOE TMOTEIUICHWE MOXKET MPUBECTH K PE3KOMY TasHUIO JICAHHKOB. MccrmenoBanus
2018 roga Moka3bIBalOT, YTO CKOPOCTh POCTA YPOBHS MOPS YBEIMYUBACTCA M CyMMapHBIA MPUPOCT
K KOHILYy CTOJIETHSI IOJPKEH COCTaBUTH 65 cM oT ypoBHA 2010-X rogos.

Bonpocul ona oocysycoenus:

- I'mbenp KoOpaJysTIOB O3HA4YaeT, YTO MHOTHME BHJBI PBI0 W JPYTHX CYIIECTB MOTEPSIOT
€CTECTBEHHYIO cpely oOuTaHusl. VX mOmyssiuu COKpaTITCs WU UCYe3HYT HaBceraa. [louemy?

- Kak Bnuser cokpanieHue mionaan JIECOB Ha CPEHIO TeMIlepaTypy Ha 3emiie?

3aoanue:

W3 npuBeIeHHBIX HIKE YTBEPKIESHUNA HEOOXOAMMO BHIOPATh J1BA MTPABUIIBHBIX:

1) IMoBeIlIIeHHE YPOBHS MOpPS yrpOXaeT OCTPOBHBIM TOCYIapCcTBaM, TakK Kak 3TO MPUBEAET K HX
3aTOIJIEHUIO.

2) TloBsIlicHHE YPOBHS MOPS MPUBEIET K YBEIUYCHUIO YHCIICHHOCTH MHOTHX BHJIOB PBHIOBI.

3) IoBeIIcHE YPOBHS MOPS IPUBEIET K YBEITHUCHHUIO COACPKAHUS COITM B MOPCKO# BOJIE.

4) 13-3a TOBBINICHHUS] YPOBHS MOpPS YBEIMYHUTCS IUIOMIA/b MOBEPXHOCTH MOPCKOH BOIBI U
KOJTMYECTBO 00pa3yeMoro BOASHOTO Tapa, YTO cJelaeT mIobanbHOe TOoTeIUieHne Oolee

NHTCHCUBHBIM.

Tema 6. Ilapruxogslit I¢hghexm: OelicmeumenvHocmsy uiu vimoicen?
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Texcm 0na umenus:

JKuBbIM opraHu3mMam He0OX0aUMa YHEPTHS IS )KU3HU. DHEPTHUSL, TIOIICPIKUBAIOIIAS JKU3Hb
Ha 3emiie, npuxoaut ot CojHIla, KOTOPOE U3JIydaeT IHEPrHI0 B KOCMOC, TaK KaKk OHO OY€Hb Topsi-
yee. Kpoleunas yactb 3T0Oil SHEPTUM JOCTUTAET 3€MIIH.

AtMocdepa 3emin IeUCTBYET KaK 3alIUTHOE OJ1EsJI0, TOKPHIBAIOIIEE MTOBEPXHOCTH IJIaHe-
ThI, ¥ 3alUINACT €€ OT MEePENaJ0B TEMIIEPATYPhl, KOTOPHIC CYIIECTBOBAIH ObI B 0€3BO3IYIIIHOM
MIPOCTPAHCTBE.

Bbonbmas yacte nzmydaemoit CoHIIEM SHEPTrUu IPOXOIUT Yepe3 3eMHYI0 aTMocdepy. 3eM-
JIS1 TIOTJIOIIAET HEKOTOPYIO YacTh 3TOM SHEPruu, a Apyrasi 4aCTb OTPa’KaeTcsi 0OOpaTHO OT 3€MHOM
MOBEPXHOCTH. YacTh 3TOM OTpaKEHHOW YHEPTHH MOTIIomaeTcs atMocdepoit. B pesynbTaTe 3TOro0
CpeIHsis TeMIIepaTypa Ha/l 36MHON TTOBEPXHOCTHIO BBIIIE, YeM OHA MOTJIa ObI ObITh, €CJIH OBl ATMO-
cdepsl He cyliecTBoBana. ATMocdepa 3emiu AeUCTBYET KaK MapHUK, OTCIO/Ia U IPOU3OIIEN Tep-
MUH «TIapHUKOBBIN 3 dekT». CUUTaAIOT, 4TO MAPHUKOBLIN (D (PEeKT B TeueHHe IBAIIATOTO BeKa cTaj
0oJiee 3aMETHBIM.

To, uro cpeansis TemriepaTypa arMocdepbl 3eMIIM YBEIHYHIIach, SBisgeTcs (hakToMm. B rase-
Tax U Jpyroi mepuoanyecKoi neyaTu OCHOBHOW MPUYMHON MOBBIIICHHS TEMIIEPATYPhI B 1BaJIIIa-
TOM BEKE YacCTO Ha3bIBAIOT YBEJIIMYCHHE BHIOPOCA YTIIEKUCIIOTo ra3a B aTMocdepy.

[[IkonpHUK IO UMEHU AHJIpEl 3aUHTEPECOBAJICS BO3ZMOKHOM CBS3bIO MEK/Y CpEIHEN TeEM-
neparypoit arMmocdepsl 3eMITH B BIOPOCAMH YTIIEKHCIIOTO ra3a B arMochepy 3emiu.

B 6ubnuoTteke oH Halen cueayroniie 18a rpaduka.

BwGpock yrnekucnoro rasa

CpegHAA TeMnepaTypa aTMochepbl SEMMU
(ThICAYM MHUNMUOHOE TOHH B rog)
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Ha ocHoBe 3Tux nByx rpadukoB AHIpeil cienan BBIBOJ, UTO MOBBIIIEHUE CpeIHEH TemIe-
patypbl aTMochepsl 3eMIIn AEHMCTBUTEIHHO MTPOUCXOIUT 3a CUET YBEIHUEHHUS BEIOPOCOB yTIIEKHC-
JIOTO Tasa.

Jpyras mkonsHuUIla, Buka, He coryiacHa ¢ BeIBoioM AHapes. OHa CpaBHUBAET JBa rpaduka

U TOBOPHUT, UTO HCKOTOPLIC YaCTU Fpa(l)I/IKOB HC MMOATBCPIKAAIOT €TI0 BBIBOM.
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Bonpocul ona oocyymcoenusn:

- Kakue yactu rpadukoB He moaTBepkaaoT BeiBoA AHapes? [IpuBenute npumep u o0bsic-
HUTE CBOU OTBET.

- AHzipeil HacTauBaeT Ha CBOEM BBIBOZIE O TOM, YTO IOBBILICHUE CPEIHEH Temreparypsl aT-
Mochepsl 3eMiin BBI3BIBACTCS yBETUUYEHHUEM BEIOPOCOB yriekucioro raza. Ho Buka nqymaer, uro
€ro BbIBOJ uepecuyp nocnemHslif. OHa roBoput: «IIpexne, ueM cienaTb OKOHYATEIbHBIM BHIBO,
TBI JOJDKEH YOCIUTHCS B TOM, YTO APYrHe (PaKTOPHI, BIUSIONINE HA ITAPHUKOBBIA 3 (PEKT, OCTat0TCS

MMOCTOSSHHBIMIY. HazoBuTte OJHWH H3 (l)aKTOpOB, KOTOPBIC UMEJIa B BUAY Buxa.

Tema 7. Buympennsas cpeoa opzanuszma. Kpoew
Texcm Onsa umeHus:
IlepequBanue KpoBH
KpoBb — 3T0 0COOCHHBIN BUJ COSTMHUTEIHHON TKAaHH B OPTaHU3ME YEJIOBEKa, B COCTaB KO-

TOpOI>'I BXOOAT TpOM6OI_[I/ITBI, OPUTPOLUTEI, HeﬁKOHHTLI, Ijia3sma. OHa, KakK U Jro0as TKaHb, BBIIIOJI-

HSET ONpeJiejCHHbIe (QYHKIIMUA B Op-
TaHU3ME YEJIOBEKA: 3alIUTHYIO, IIbI-
XaTeIbHYI0, TPAHCIIOPTHYIO U pery-
nstTopHyto. Obuuit ee o0beM B opra-
HU3ME UYeJIOBeKa cocTaBisieT 4-5
JTUTPOB.

15 utonst 1667 rona dpanirys-

ckuil Bpau JKan-batuct [lenu Bnep-
BbI€ COBEpIINJ MepeauBaHue KpoBH uesioBeky. CeroaHs 3Ta jedyeOHas TEXHOJOTHs MOKazaHa MpU
MHOTHX 3a00JI€BaHUSIX, HO TIPH 3TOM OCTAaE€TCsl KpaiiHe omacHoi mporenypoi. Cama mporenypa
Ha3bIBAETCS TeMOTPaHCY3HsL.

[IpoBoauTth mpoueaypy 0e3 cMepTEeNbHBIX OCIOXKHEHHH CTalo BO3MOXHBIM TOJBKO IMOCIIE
oTKpbITHS Tpynn kpoBu B 1901 roay u pesyc-dakropa B 1940 roxy. Cerojnsi nepenuBarmT B OC-
HOBHOM KOMIIOHEHTBI KpPOBH, HalpUMEp, TOJBKO 3PUTPOLUTHYIO MAaCCy, CBEXKE3aMOPOKEHH YIO
IU1a3My, KOHIIEHTpAT TpPOMOOLIUTOB U JIEHKOIMTHYIO0 Maccy. Camoe pacpocTpaHEHHOE TIOKa3aHue K
MEePETMBAHUIO — 3TO NMOTeps KpoBU. OCTpO MOTEpE CUUTAETCA MOTEPs] MAIMEHTOM B TEUEHUE Ta-
pe1 gacoB 6oiee 30 % o6wéMa kpoBu. Kpome 3Toro, cpenu abCOMIOTHRIX MOKAa3aHUN K TeMOTPAHC-
(by3un — IIOKOBOE COCTOSIHHE, HETIPEKPAIAIOLINecs KPOBOTEUEHHSI, TSKETOEe MATIOKPOBUE, XUPYP-
IMYECKUe BMelIaTenbeTBa. ['eMoTpancdy3us Obuia 1 ocTaéTcs KpaiiHe pUCKOBaHHOM MPOIETypOH.
[lepenuBanue KpOBU MOXKET BBI3BaTh CEPbE3HBIE HAPYLIECHHUS KU3HEHHO BaXKHBIX MPOLECCOB, MO-

ATOMY JIaK€ MPH HAIMYHMH NOKA3aHUM K 3TOM NMpoLEIype MEAUKH BCEI/Ia PACCMATPUBAIOT HAIIMYNE
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WIM OTCYTCTBHE IPOTUBOIIOKA3aHUMN, CPEIU KOTOPBIX — CEpliedHAasi HEAOCTAaTOYHOCTh MIPHU MOPOKaXx,
MHOKapANUTE, KapJUOCKIepo3e, THOHHOE BOCMAJIeHUE BHYTPEHHEH 00O0JIOYKU Cep/lia, TUIEPTOHUS
TpeTbell cTauy, HapylIeHHe KPOBOTOKA I'OJIOBHOI'O MO3r'a, 00lee HapylieHne O0eJIKOBOro oOMeHa,
JIJIEprUYecKoe COCTOSHUE U APYrue 3a00eBaHuUs.

YacTto mpu aOCOTIOTHBIX MOKa3aHUSAX K MEPEIMBAHUIO KPOBH MPOLEAYPY HMPOHU3BOJISAT, HE-
CMOTpS Ha MPOTHBOIOKA3aHMA, HO TMPH ATOM OPraHMU3YIOT MNPO(UIAKTUYECKHE MEpONPHUITHS,
HanpuMep, AJis NPEAYHPExRACHUS allJlepruueckoi peakuuu. MHoraa npu xupypruyeckux oneparm-
X MPUMEHSAETCSI IPEJIBAPUTEIIBHO 3ar0TOBJIEHHAsI COOCTBEHHAs! KPOBb IAlIUEHTA.

Ilepen mepenuBaHueM KpOBU MalMEeHTa 005A3aTEIbHO MPOBEPSIOT HAa IPOTHBOIOKAa3aHMS,
emé pa3 MpOBEPSIIOT TPYIITY KPOBU U pe3yc-(aKkTop U TECTHPYIOT KPOBb JOHOPA HA WHAWBUIYANIb-
HYI0 cOBMeCTUMOCTb. [locie aToro mpoBoautcs 6uonornueckas npoda — nanuenty Beoaar 25-30
MJI KPOBH JJOHOpA U HAOJIIOAA0T 32 COCTOIHUEM 0oJibHOTO. EciM manueHt 4yBcTByeT ce0si XOpolLo,
TO KPOBb CUMTAETCSI COBMECTUMOMN M MPOBOJUTCS reMoTpaHcdy3ust co ckopocThio 40—60 kamenb B
MUHYTY.

[Tocne nepenuBaHusi HECOBMECTUMOM KPOBHU MOTYT BO3HUKHYTb OCJIOKHEHHs, COOM JaroT
IOYTH BCE CUCTEMbI opranuiMa. Hanpumep, BO3MOXXHO HapylieHHe (PyHKIHMM MOYeK U neueHu, 0o-
MEHHBIX MPOLIECCOB, AEATEILHOCTU XKEIyIOYHO-KUIIEYHOTO TPAKTa, CEPACUYHO-COCYIUCTON U LICH-
TPaJIbHOW HEPBHOM CUCTEM, JIbIXaHUs, KPOBETBOPECHMUS.

Cyl1iecTByeT Takoe MOHATUE KaK «KPOBSHOM JONMHI», HHaue — ayroreMoTpancgysus. [lpu
3TOH Ipoleaype NPOU3BOAUTCS NEPETUBAHNE PELUIIMEHTY €ro ke cOOCTBEHHOM KPOBU. DTO J0CTa-
TOYHO paclpoCTpaHEHHAs METOJIUKA B CIOPTE, OJHAKO O(UIMAIbHBIE CTPYKTYPhl MPUPABHUBAIOT
e€ K IpUMEHEHHUIo JonuHra. « KpoBsHON TOMMHI» yCKOPSET JOCTaBKy KMCIOPOJa K MBIIIIAM, yBe-
JMYMBAs UX TPOU3BOAUTEIHHOCTb.

3aoanusa:

1. Bo MHOruX HayyHBIX paboTax reMoTpaHc(y3ust paccMaTpUBaeTcs Kak omeparus, aHajo-
THYHas MepecajKe OpraHos, T.e. oOjajaromias 0oJabIIMMHU puckamu. Pacnonoxure neicTtBust Bpa-
4el, yKa3aHHbIE HUXKE, B ITOCIIE0BATEIbHOCTU UX ITPOBEIEHUS:

a. BTOPUYHO IIPOBEPSIOT IPYIITY KPOBH U pe3yc-(hakTop,

0. mMpoBOAUTCS OMOJOTHYECKas MPOOA — MAIMEHTY BBOAAT 25—30 MIJI KPOBH JIOHOPA,

B. TECTUPYIOT KPOBb JIOHOpPA Ha NHIAUBUAYAIBbHYIO COBMECTUMOCT,

I. €CII KPOBb CUUTAETCSI COBMECTUMOM, TO MPOBOAAT reMoTpaHc(dy3usi co ckopocThio 40—
60 xarenp B MUHYTY,

1. TIPOBEPSIOT MalMeHTa Ha HAJIMYUE MPOTUBOIIOKA3aHUH.

2: Kakumu 10JKHBI OBITH YCIOBUS KPaTKOBPEMEHHOTO XpaHeHUs KpoBu? U3 mpenioxeH-

HBIX BApUAaHTOB OTBCTOB BLI6epI/ITe HpaBHJ’ILHLIfI " YKQXXUTC €0 HOMCEP:
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a. B 3aITasiHHBIX EMKOCTSX B XOJIOJWIBHON CTEPUIIHLHON KaMepe ¢ Temneparypoit 2-6°C,

0. B aBTOKJIaBe,
B. B CTEKJISHHBIX COCY/IaX.
3. Bribepure u3 npeaioKeHHOro CIucKa ()yHKIMH, KOTOPBIE BBIMOIHIET KPOBb B OPraHU3-

MC YCJIOBCKA: 3allWMTHAasdA, HIOAACPKHBAIOIIAA, COCAWMHUTCIIbHAA, AbIXAaTCJIbHAA, PCryIdTOpHAad,

TpPaHCIIOPTHAS.

Tema 8. Meouyuna cnopma
Texcm onsa umenus:
[lepen TpeHHpOBKaMH CIOPTCMEH HU3MEpSET YacTOTy OWEHHsI CBOero myibca. Yacrora
ouenus cocrasisger 70 ynapoB B MUHYTY. CIIOPTCMEH 3aHUMAETCSl OAHY MUHYTY U CHOBA U3MEPSIET

ITYJIbC. 3aremM oH MMPOBEPACT €ro KAXAYIO MUHYTY B TCUCHHC HCCKOJBKHUX MHHYT. On MpeaACTaBUI

CBOU PEe3y/bTaThl B BUJIE rpaduka.
Kaxkoit M03HO cienath BBIBOJI IO €T0 pe3yjbTatam?
a. Yacrora OueHus ero nyinbca ypenuuuBaercs Ha 50 y1apoB B MUHYTY.

6. Ha YMCHBIICHUC YaCTOThI OHeHus ero MyJjibCa YXOAUT MCHBIIC BPECMCHHU, UCM Ha YBCJIU-

YCHUC.

B. UeTbIpe MUHYTHI CITYCTS €ro mynbc ObeTcs 80 yaapoB B MUHYTY.

r. Ero nynsc HopManusyercs MeHee 4eM 32 6 MUHYT.
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Tema 1. Memannwt. Koppo3us memannos. 3auwguma om Koppo3uu.
Yenepoo kax ocnosa opzanuueckoil scusnu. Yenexucnwtii 2az

Texcmot 01 umenun

Teker 1
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PecraBpanusi naMsiTHMKOB

B atmocdepe KpymHBIX TOPOJOB BO3POCIO COACPNKAHHUE arpeCCUBHBIX BEIIECTB, MOITOMY
MOBEPXHOCTU MaMSATHUKOB, CACTAHHBIX U3 METajlla, oJABepraiTcs arMochepHoi koppo3uu. B mo-
clieTHee BPEMs 4YacTO BO3HHMKAIOT TaKKe€ BHUJIbI KOPPO3UH, KaK «OpOH30Basi 00JIe3Hb» (WM «MeIHast
YyMay), MPU KOTOPBIX 00pa3yroTCsi OCHOBHBIE XJIOPUIBI MEAM - 3aIyCKAeTCs Psifi XUMHUUYECKHUX pe-
aKIUN ¢ y9acTUEM MEJH, KHCIOpOo/aa U Biaru arMocdepsl. B pe3ynbraTe 3TOro mpoucXouT HHTCH-
CHBHAsl HEMPEPBIBHASL KOPPO3US, pa3pylIaronias IOBEPXHOCTb CKYJBIITYP.

Cy1iecTByeT J1Ba OCHOBHBIX METO/1a 3alIUThl METAIUTMUECKUX TOBEPXHOCTEH OT KOPPO3UH:

1. HaneceHnre MeTaJUTMUECKHUX 3alIUTHBIX MOKPBITUI, Ha3bIBAEMBIX <OKEPTBEHHBIMU». Takoil cioi
3aIUIIAeT MOBEPXHOCTh MAMSITHHKA, U30JUPYS €€ OT aTMOC(HEpPHBIX BO3IACHCTBHIA, MPU ITOM CaM
MO/IBEPTaeTCsi KOPPO3UU U CO BpeMEHEM paspyiiaercs. Takue MOKphITUsS MOKHO HAHOCUTh pa3iiny-
HBIMH CIIOCOOaMHU, HaIlpUMep, raabBaHOMJIACTHKOM.

2. HaneceHus 3alllUTHOTO CJIOS METOJIOM IJIA3MEHHOTO WJIM Ta30IJIa3MEHHOI0 HAMBLUICHUS METall-
JUYECKOTO TOPOIIKa C TMOCIACAYIOMEH €ro MPONMUTKOW CHEIHaJIbHBIM HHTHOUTOPOM KOPPO3UU
HarnpusieMoro Meraimia. UHruburtop, nomanas B TOPHI CIOS, HAJIEKHO YACPKUBACTCS B HUX, UTO
MpeI0TBpallaeT Bo3aencTBre aTMocepHbIX (haKTOPOB Yepe3 MOphl Ha METAILT U YBETUYUBACT J10J1-
TOBEYHOCTb MOKPBITHUSI.

Hambuienne MOXXHO OCYIIECTBUTB, HAllpUMEp, MPU MOMOIIM TAaKUX YCTPOMCTB, KaK IuIa3-
MOTPOHBI, Ta30IJIA3MEHHBIE TOPETIKU, TYTOBbIE METALTU3ATOPBI U JIETOHAIIMOHHO-TA30BbIE MYIIIKH.
B Cankr-IlerepOypre Tak ObUIH pecTaBpUPOBAHBI MHOTHE MTAMSTHUKU.

Bonpocwl ona oocysymcoenusn:

— 3aluUTHBIA CIIOM METAIIMYECKOTO MOPOIIKOBOTO MOKPBITUS SIBJIAETCS PBIXJIBIM, COAEP-
JKUT MHOTO MYCTOT U MOpP U MPOHHIIAEM ]ISl BHELTHEH aTMOCQephl U coleprKallleiics B Hell Biaru.
[Ipu xakux ycIOBHSIX OH OYIET BBIMOJIHATH 3AMUTHYIO (DYHKIIMIO: TIPH 3aMOJIHEHUH TOP U MYyCTOT
CIEIUATLHBIMU TperapaTaMu, MPEMsITCTBYIOIIMMH KOPPO3UH 3aIUTHOTO CJIOSA, TIPU OKpPaITUBAHUN
MOKPBITUSL KpacKaMH HIIM AMAIIIMU, TIPU YCJIOBUU MPOIMUTKUA MOBEPXHOCTH MHTHOUTOpPAMHU KOPPO-
3UU WIH NIPYU TOBTOPHOM HAHECEHUHU MOPOLIKOBOIO 3allIUTHOTO CIIOSI?

— MoryT nu OBITh UCTIONB30BAaHBI OMUCAHHBIC TEXHOJIOTUU JUIS 3aIUTHI MaMSTHUKOB, BbI-
MOJIHEHHBIX U3 KamHsA? [louemy?

— IloueMy CKyJIBOTYpHBIE KOMIIO3UIIMM pPa3MEUIAIOT JIMIIb Ha
MAacCCHUBHBIX (DyHAAMEHTaX: I 0OCCIICUCHHS] YCTOMYMBOCTH CKYJIBITYPHI,
JUTSL PAaBHOMEPHOTO pAaCTIpe/Ie]IiCHUs] BECOBOW HArpy3KH Ha TPYHT, IJIA
YBEJIMYEHUS BBICOTHI CKYJIBNTYPhI WM JJIs1 3aLIUTHI CKYJIBITYpPbl OT BaH-

ajoB?
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Teker 2
I'a3upoBanue BoabI
VYraexucnsiid ra3 unu CO2, TBYOKHUCH yTJjie-
pojia, TUOKCUI yriepoja, OukapOOHAT HCHOJIb3Y-

CTCA JId NPUTOTOBJICHHA T'a3UPOBAHHBIX HAIIWUT-

KOB. ['a3upoBaHHbIE HANUTKH, OCOOEHHO OXJa-
KJICHHBIC, OBICTpEC W TIIOJIHEE YTOJNSIOT JKAKIY. ke o

i yTrosieHns KaKbl 4EJIOBEK BBIMBAET MEHbIIE Ia3UPOBAHHON MUTHEBOM BOJIbI, YEM HETa3HpO-
BaHHOU. CeroiHs B NPOU3BOJCTBE HAIIUTKOB YCHUJICHHO DKCIULYyaTHPYETCS OCHOBHOE CBOMCTBO yT-
JIEKUCIIOTO Ta3a — KOHCepBupyrolee (06e33apaxuBarolnee, 1e3uHpUIHIpyolee, aHTUMUKPOOHOE),
T.K. YIJIEKUCIBIN Ta3 SBISIETCS KOHCEPBAHTOM - BELIECTBOM, T'YOUTENBHO JIEHCTBYIOIIMM HA KUBBIC
MUKPOOPTraHU3MBbI, IPUCYTCTBYIOIINE B IUTHEBOM BOJIE.

VYraekucnslil ra3 U3MeHseT BOJOPOAHBIN noka3atensb (pH) Boabl, onpenensonuii xapakrep
XUMHUUYECKUX U OMOJIOrMYEeCKUX IpoleccoB. B 3aBucuMocTu oT BenuuuHbl pH MeHsieTcs cKopocTh
OMOJOrMYECKUX peaKuii, TOKCUYHOCTb 3arpsA3HSIOIINX BELIECTB U T. A. [l nuTheBOM BOBI ONTH-
MaJIbHBIM cuuTaercst ypoBeHb pH B nuamaszone ot 6,5 1o 8,5 (o pexomeHnauusM BcemupHoit op-
raHU3aluyu 37paBOOXPAHEHUs - 7), OTKIOHEHHE OT KOTOPOIO MOXET CYLIECTBEHHO OTpPa3UThCs Ha
3araxe, MPUBKYCE U BHEIIHEM BUJE BOoAbl. [Ipu HAChIIEHUH BOABI YITIEKUCIBIM I'a30M €€ YPOBEHb
KHCIIOTHOCTH Bo3pacTaet g0 pH=3,8.

Bonpocwl ona oocysymcoenusn:

— IloueMy npu HarpeBaHUHU ra3MpPOBAHHON BOJIBI, SIBIIAIOIIECHCS BOJHBIM PACTBOPOM YIOJIb-
HOW KHCJIOTBI, BBIAEIISIOTCS MTy3bIPbKH raza’?

— JlakmycoBasi HHOUKaTOpHAasi Oymara MpH MOTrpy>KEHUU €€ B Ta3MpOBaHHYIO BOAY MEHSET
nBeT. Ha xaxoi?

— Menuky Ha OCHOBE MHOTOJIETHUX HCCIIEOBAaHUM W HAOIIOIEHUH ONpenennian MpOTHBO-
MOKa3aHUs K YMOTPeOJIEHUIO ra3upOoBaHHON MUTHEBOI BOJBI: HaJM4ME sI3BbI M ractpura. Kakosa
OCHOBHAs MPUYMHA 3TOT0 OTPAaHUYEHUS: HU3KUH, BHICOKUI MM HOPMAJIbHBIN YpPOBEHb BOJAOPOIHO-

ro nokazarens? [IpuBenure 060CHOBaHME B [10JIb3Y CBOETO OTBETA.

Tema 2. Ecmecmeennasn paouoakmuenocmes. Ilpeoopazosanue snympenneit snepzuu
AMOMHBIX A0€DP 8 MENI08YI0 U IIEKMPUUECKYIO IHEP2UuI0. AmOMHbIe CUN06ble YCIMAHOBKU U UX
ucnonavizoeanue. Ilocneocmeus paouayuonnoz2o oonyuenusn

Texcmbol 013 umenu:

Teker 1
PagunoakTuBHOE 00MyUeHME
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Paguanus, B IMPOKOM CMBICIIE, 03HAYAET U3IYYEHHUE, TO €CTh PACIIPOCTPAHEHUE SHEPTUU B
BUJIC BOJIH WJIM YaCTULl. PaguoakTHBHBIEC U3Ty4EHUS JIENIAT Ha TPU BUAA:

— anb(a-u3aydeHue — MOTOK SAep Teus;

6eTa-I/I3Hy‘ICHI/Ie — IIOTOK 3JICKTPOHOB,

raMMa-u3JIy4eHue — IOTOK BHICOKOIHEPIreTHYECKUX (POTOHOB;

— TIOTOK HEUTPOHOB.

YenoBeyecknii OpraHu3M PEryJIsipHO MOJIBEPraeTcs BO3ACHCTBUIO paJIMOAKTUBHOTO 00Iyde-
Hus. [IpubausurensHo 80% ekerofHo noxy4aeMoro KOJM4ecTBa MPUXOAUTCS Ha KOCMUUYECKHE JTy-
y. OCHOBHBIM NPUPOJHBIM UCTOUHUKOM H3Jy4EHMs CUUTAETCs MHEPTHBIM a3 pajioH, BBICBOOOXK-
JAOLINKCS U3 3€MJIU U TOPHBIX ITOPOJ.

Pagnanmonnoe oOiydeHue mo crnoco0y MPOHWKHOBEHHS B OPTraHU3M JICTUTCS Ha J[Ba THUIA:
BHyTpeHHee M BHeluHee. llocnenHee xapakTepHO [UIsl pacHbLIEHHBIX B BO3AYXE PaAMOHYKIHMIIOB
(aspo3011b, TbUI). OHM MOMANAIOT HA KOXKY WIM OAEKAY. B TakoM ciydyae MCTOYHMKHM pajHalluu
MOKHO yJalIHUTh, CMbIB HUX. BHemiHee ke 00yuyeHUE BbBI3bIBAET OXKOTU CIM3UCTBIX 000JIOUEK U
KOXHBIX IOKpOBOB. [Ipy BHyTpeHHeM Turie 00JIydeHHs PaJUOHYKIMbI MONAJal0T B KPOBOTOK,
HalpuMep, Yepe3 paHbl, U yJAJIAIOTCS JIULIb C IOMOLIbIO Tepanuu. Takoe 00aydeHrne IpoBOLUPYET
00pa30BaHue 3JI0KaUECTBEHHBIX OIMYXOJIEH.

PanuoakTuBHOE M3JlydeHUE M3-32 MOHU3UPYIOIIETO JAECUCTBUS NMPUBOAUT K 00pa30BaHUIO B
OpraHu3Me 4ejoBeKa CBOOOJHBIX PaJMKAIOB — XUMUYECKU aKTUBHBIX arpECCUBHBIX MOJIEKYI, KO-
TOpBIE BBI3BIBAIOT MOBPEXJICHHUE KJIETOK U UX rubesnb. OcoOEHHO UyBCTBUTENbHBI K HUM KJIETKU
KeNyJOYHO-KUIIEYHOTO TPaKTa, MOJIOBOW M KPOBETBOPHOM cucTteM. PagnoakTuBHOE 00IydeHHE
HapyIlIaeT ux padboTy, BbI3bIBAECT TOLIHOTY, pBOTY, HapyIllEHUE CTYyla, Temueparypy. Bo3nelicTBys
Ha TKaHU TJ1a3a, OHO MOJKET IPHUBECTH K JIydeBOW Karapakre. K mocieCTBUSIM HOHU3HPYIOLIETO
U3JIy4CHHS TAK)KE€ OTHOCAT TaKME MOBPEKIEHUs, KaK CKJIEPO3 COCYAOB, YXYAILIEHUE UMMYHUTETA,
HapylIeHHe TeHeTudeckoro ammapara. Cucrema nepenadu HAcleACTBEHHBIX JaHHBIX MMEET TOH-
Kylo opranuzanuio. CBoOOJHBIE paJuKalbl U WX MPOU3BOAHBIE CIOCOOHBI HAPYIIATh CTPYKTYPY
JIHK — HocuTens renernyeckoil nHGopmanuu. IT0 NPUBOAUT K BOSHUKHOBEHHIO MYyTAallHi, KOTO-
pBIE€ CKa3bIBAIOTCS HA 30POBbLE MOCIEAYIOIUX ITOKOJIECHHUHN.

Ha aromapHOM ypoBHE 3TO MPOUCXOAUT TaK. PanroakTHBHBIE YaCTULBI JIETAT C OTPOMHOMN
CKOPOCTBIO, BEIOMBAsI IPU ATOM JIEKTPOHBI U3 aTOMOB. B pe3ynbrare nocieaHue npuodpeTaroT mo-
JIOKUTENbHBIN 3apsia. CBOOOAHBIN 3JIEKTPOH U MOHU3UPOBAHHBIN aTOM BCTYNAIOT B CJIOKHBIE peak-
UM, B pe3ysibTaTe KOTOPHIX 00pa3yroTcst cBoOoAHbIe paaukansl. Hanpumep, Boga (H20), coctas-
mstrommast 80 % macchl yenoBeka, 1MoJ BO3ACHCTBUEM pajalliy pachajaeTcs Ha JBa pajukaita — H+
u OH-. OTH maTosorn4ecky akKTUBHBIE YACTHIIbI BCTYMAIOT B PEAKIIMH C BaKHBIMU OMOJIOTHYECKH-

Mu coeauHeHusiMu — mosiekynamu JIHK, GenkoB, pepmentos, xxupoB. B pe3ynprare B opraHuzme
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pacTeT 4YHCIIO TOBPEXKICHHBIX MOJICKYJT M TOKCUHOB, CTPAJaeT KIETOYHBIH oOMeH. Uepe3 HEKOTo-
poe BpeMs MOpaKeHHBIE KIETKU MOTUOAIOT WK X (PYHKIIMK Cephe3HO HapymmaroTcs. M3-3a moBpe-
xaenust JJHK u myTranuu reHoB KieTka He MOXKET HOPMalIbHO ACNUTHCSA. DTO caMOe OMacHOe IMo-
CJIEJICTBUE PAUAIIMIOHHOTO 00JIy4eHUSsI.

Bonpocul ona obcysymcoenusn:

- Jlyis 4enmoBeKka B KOCMOCE 3HAUUTEIBHYIO OMACHOCTH MPEJCTaBISET KOCMHUYECKas: pajua-
s, Yto 3amummaet Joaei Ha 3emiie OT ee maryOHOro BOo3JeicTBus: aTMocdepa ¢ coaepkaiieics
B HEll MbUIbIO, BpallleHue 3emiin, obaka, BOASHON map, CoAep Kaliuiics B atMocepe Uiu MarHuT-
Hoe noJe 3emyn?

- Jlnst kakux reorpauuecKuX MECT MPU OTCYTCTBHH MECTOPOKICHUHN pagrOaKTHBHBIX HC-
KOITA€MbIX YPOBEHb €CTECTBEHHOW paJMallii BBIILIE CPEIHETO: BHICOKOTOPhE, TOBEPXHOCTh OKEaHa,
PaBHUHBI, JIECHON MacCUB WU APKTHKA ¢ AHTAPKTUKON?

- Ha Jlyne marautHoe mnose o4eHb ciaboe. O3HauaeT JiM 3TO HAJIMYUE paguallMoOHHON omac-
HOCTH M HEBO3MOXXHOCTh OCBOEHHs 4yenoBeuecTBOM JlyHbl? Pa3BepHyTHIE OTBET HEOOXOIMMO
000CHOBATb.

Texer 2

ATOMHas MOABOIHAS JIOAKA

ATOMHBIE TIOJUTOJIKM UCTIOIB3YIOT PaJOaKTHBHOE TOILTMBO (B OCHOBHOM, ypaH). Pajnoak-
TUBHBIC MaTEPHAJbI BHIICISIOT TEIIOBYIO YHEPTHIO B IpoIiecce siepHoro pacnana. [Ipu 3ToM BEI-
JIENISeTCS OrPOMHOE KOJMYECTBO SHepruu. Ha aToMHOM MO/IoAKe TaKoi MPOLECcC OCYIIEeCTBISETCS
B TOJICTOCTEHHOM PEAaKTOpe, KOTOPHIN HEMPEPHIBHO OXJIAXKAAETCsl MPOTOYHON BOAOH, 4TOOBI n30e-
JKaTh TIEPErpeBa, a TO U PacIIaBICHUS CTEHOK.

B tummaHOM ABUTATENE C AACPHBIM PEAKTOPOM OXJIXKICHHAS BOJA, IUPKYIUPYS TOJ JaB-
nennem 160-200 atmocdep mo 3aMKHYTOMY KOHTYPY, MOMaJaeT BHYTPh KOPITyca peakTopa, colep-
JKaIllero siJepHOe TOIUIMBO. Harperast Boja BBIXOAUT U3 PeaKTOpa W MCIONb3yeTCs AJis ImpeBpaliie-
HUS B MaporeHepaTope Apyroi Boasl B map. OcThiBas, OHa BHOBb BO3BpalaeTcsi B peaktop. Ilap
BpaIlaeT JIONAaCTH TypOMHHOTO ABUTATENs. PeykTop mepeBoauT ObICTpOe BpalleHUE Bajda TYpOUHBI
B 0oJiee MEJJICHHOE BpallleHUe Basla 3JIEKTpOoJBUTaTeNsl. Ban sjexTpoaBuraress mpyu MOMOIIA Me-
XaHU3Ma CHEIUICHUSI COEAMHSETCS ¢ TPEOHBIM BAJIOM M 3JIEKTPOTEHEPATOPOM. DIEKTPOIABUTATEIb,
Bparas rpeOHOI Ball U reHepaTop, 00eCIeunBaeT ABMKEHUE JIOJIKK U BhIpabaThIBAET JIEKTPOIHED-
TUI0, KOTOpas 3armacaercs B OOPTOBBIX akkyMynsiTopax. B Poccuu co3manu m ucnipITaay yHUKATb-
HYIO SJIEPHYIO CHJIOBYIO YCTaHOBKY C PECypCOM Ha BeCh KM3HEHHBIA ITMKJ aTOMHOM IMOJBOHON

JJOJKH.

3aoanusa:
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1.3anonauTE B OJIOK-CXEME MPOMYIIEHHBIC 3BEHbBS MpoIlecca MPeoOpa3oBaHus IIePHON

SHCPTHUU B MCXaHUYCCKYIO SHCPIrUtO ABUKCHU A HO,Z[BO,Z[HOﬁ JJOAKHU

Brigenenune
+1DCEPAICHUC B >
IIpeepameHue BOOEL B ap

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

KOTOpAA 3AMacASTCA B AKKYMYIATODE

2. «B THNMYHOM JBUTATENE C SACPHBIM PEAKTOPOM OXJIaKICHHAs BOJAA, LUPKYIUPYS TOJ
nasieaneM 160-200 atMocdep 1Mo 3aMKHYTOMY KOHTYPY, IOMNAAaeT BHYTPh KOPITyca peakTopa, co-
JieprKallero sijgepHoe TorauBo. Harperast Boja BBIXOAUT U3 peakTopa U MCIONb3YeTCs JUIs MpeBpa-
LIEHUSI B MapOreHepaTrope APyrod BoAbl B map». To ecTh B TEKCTE yKa3aHa 4acTb BOASHON Maru-
CTpaJId «PEAKTOp-----IIapOreHepaTop ------ peaktop». CocTaBbTe aHATIOTUYHYIO CXEMY ISl APYTron
YaCTH BOJSHOW Maructpaiu. (s 3TOro BHUMATENbHO paccMOTpuTe cxemy asuratens. Corjacu-
TECh, UTO MOXHO TMPOCIEAUTh aHAJIOTUIO C TAKUMU MOHATUAMH U3 OMOJIOTHHU, KaK «Majblii Kpyr
KPOBOOOpAIICHUS» U «OOJBIION KPYT KPOBOOOPAILIEHUS».

3. [Ipeanonoxkum, 9TO Y4EHHK, 03HAKOMHUBIIIHCH CO CXEMOU yCTpPOWCTBA IBUTATENs C aTOM-
HBIM PEaKTOPOM, IMOCYUTAII, YTO B HEE MOXKHO BHECTH U3MEHEHHS: OObEIMHUTD JIBE YaCTH BOJISTHOM
Maructpanu. Toraa Boaa (map) OyneT HHPKYIUPOBATh MO KOHTYPY «peaKTOp---IaporeHepaTop---
TJIaBHAs TypOWHA ----TJIaBHBIM KOHJIEHCATOP TYpPOUHBI------ peakTop». YKaxXUTe OCHOBHOE IPEIAT-
CTBUE HA IyTH BHEAPEHUS 3TOU UJIEH.

4. Bl B cocTaBe TpYIIbl KOHCTPYKTOPOB — Pa3pabOTYMKOB JIBUTATENEH C SIEPHBIM PEaKTO-
pom. M3MeHeHHe KakuX TMapaMmeTpoB CYIIECTBYIOMICH CHCTEMBbI KXU3HEOOECTIEYSHHS TOJIBOTHOM
J0J1KH, o Bamiemy MHEHHIO, YBETUUYUT €€ pecypc?

5. IlpoBenute aHanmu3 MpeACTAaBIECHHOW HA PUCYHKE CXEMBI MPOIIECCOB, 00ECIIEUNBAIOIIIX
paboTy MOMIOAKU. YKAKUTE MIPUINHY, TOYEMY BOJa, HarpeBaeMasi B PEaKTope, sIBISETCS pagruoaK-
THBHOM, a BOJ]a B TaporeHepaTope — HET: OHAa MPOXOJIUT MPOILEIYPY OUYUCTKHU, OHH HMUPKYIUPYIOT

110 pa3HbIM KOHTYpaM U HC CMCIINBAKOTCA, B ITIAPOTrCHEPATOP I[O68.BJ'I$IIOT )IeaKTI/IBaTop?
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Komuencarop
AABICHIS | Maporene- Iypdorene- [aasnas rypinna
x patop parop

N

Peaykrop

Ritlaman

;.;:,-JQ

)IeKT- '
poasy-
rareih

Boasmas ma-
uer p;l. L

AKKyYMYI5-
Topuas Hara-

J pes L

Haepueiii peakrop Kouaencarop FaaBubIT KONEHCATOP TYPOHILI

6. W3 mpenioeHHBIX BapUAaHTOB BBIOEPUTE TOT, KOTOPHIM OoTBeuaeT Ha Bompoc: [louemy
BOJ/Ia MIOCTYNAET B aTOMHBIA PeakTOp Mo OOJIBIINM JaBICHUEM, JOCTUTAIOIIMM BeTHYUHBI B 160-
200 armocdep?

a. Jlng yBennueHust oT00pa TEMI0BONH MOIIHOCTH.

0. Jlns yBenu4eHus: TeMrepaTypbl KUTICHHS.

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

7. Cucrema xu3HeoOecTeueHus MOUIOAKU COACPKUT TUCTUILIATOP U AJIEKTPOIH3Ep, Yepe3
KOTOpBIE [TOCTOSIHHO MPOITYCKal0T MOPCKYIo Boay. KakoBo nx HazHaueHnue? 13 nmpuBeeHHbBIX HUXE
BapHaHTOB HEOOXOAUMO BBIOPATH BBIMOJHAEMBIE 3TUMH YCTPOUCTBAMH (DYHKITHH:

a. OuucTtka OT MpuMecen.

6. Tonkas ¢puipTpanus.

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

r. IIpuroroBneHue ropssueil TEXHUYECKOU BOBI.

. HpOI/I3BO,[[CTBO KHCJIOPOJa B PE3YJIbTATEC JICKTPOJIN3a BOABI.

YerpoiicTBo: DOyHKUIMH:

Huctrigarop

DneKTpoau3ep

Tema 3. Ieonroyusn 36e30
Texcm ona umenusn:
[Tox nmeiicTBMEM CHJI BCEMHUPHOTO MPHUTSHKEHUS O0JAKO MEXK3BE3JHOTO ras3a, COCTOSIIEro
TJIaBHBIM 00pa30M U3 BOJOPO/Ia, COKMMAETCSl U HATPeBaeTcs 110 3aKOHY COXpaHeHus sHeprun. Eciu

Macca o0Jyaka A0CTAaTOYHO BECJIIMKA, TEMIIEpAaTypa U JaBJICHHUEC B LCHTPC oOyaka JOCTHUIacT 3HA4c-
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HUH, IPY KOTOPBIX HAaYMHAIOTCS TePMOsiIePHbIe PeaKIMH CHHTe3a, B PE3yJIbTaTe KOTOPBIX BOJO-
poa npeBpaunaerca B renuil. Tak poxaaercs 3Be3aa.

Co BpemeHeM (Ha 3TO MOTYT YHTH MUJUTHAP/IBI JIeT!) BOJOPO/I B LIEHTPAJIbHOM 4acTH 3Be3bl
BBITOpaeT, U o0pa3yercs reauenoe sApo. Ho 3Be3qa nmpu 3ToM He racHeT, HOTOMY YTO T'eJIUi TOXKe
ABJIIETCS SJEPHBIM TOIJIMBOM: IIPU JIOCTATOYHO BBICOKOM JaBJIEHMM M TeMIlepaType cBblme 15
MUJJIMOHOB I'PayCOB HAUMHAIOTCA TEPMOSAEPHBIE PEAKLIUU, IPY KOTOPBIX I'EIUM PEBPALLAETCS B
yriepoa. IIpu sTom Temmnepatypa siapa emie Ooibline Bo3pactaeT. HakoHen naBieHue, Bo3pociiee
BCJIE/ICTBUE HOBBIX TEPMOSIACPHBIX pPEaKIMii, CTAHOBUTCS HACTOJIKO OOJIBIIUM, YTO Hapy>KHbIE
CJIOM 3Be3/Ibl OTOPACKIBAIOTCS Ha OOJBIIOE pacCcTOSHUE OT SApa, a UX TeMIepaTypa 3HAUYUTEIbHO
YMEHBILIAETCS: 3B€3/1a IPEBpALIACTCS B KPACHBIM IMraHT (KpaCHbIMU MX Ha3bIBAlOT 3a MX LBET, a
TUT'aHTaMU — 32 UX KOJIOCCAJIbHBIE pa3Mepbl). Macca HEKOTOPBIX U3 3TUX 3BE€3]l CPABHUMA C Maccoi
Connua. Co BpeMEHEM OCHOBHOE TOILUIMBO TEPMOSIEPHBIX PEAKLUN-BOJOPO U I'EJIUNA — BBITOPAET.
Bueminue ciou 3Be3/bl, paclIupssach, YIETAOT, a 3B€3/]a 3HAUUTEJIbHO YMEHBILIAETCS B pa3Mepax U
npeBpauiaeTcsa B OeJiblii KapJaHMK. benblii BET 3Be3/bl yKa3bIBAaeT Ha TO, YTO TEMIEpaTypa Ha ee
MIOBEPXHOCTH BbIIlIe TeMIeparypbl noBepxHocTu ConHua. TepMmosiaepHble peakiuu B 0en1oM Kapiu-
K€ YK€ MOYTH HE UAYT.

Ecnu macca siapa 3Be3abl npeBbiiiaetT Maccy Comnila Oosee, ueM B montopa pasa (Oenblit ru-
rafnT), 00yCJIOBJICHHOE CHIIAMU TATOTCHHS JaBJICHHE B SIPE 3BE3/bl CTAHOBHUTCS CTOJIb OI'POMHBIM,
YTO OHO Kak Obl «BJIaBJIMBAET» 3JIEKTPOHBI B IIPOTOHBI, B PE3Yy/bTaTe YEro 00pa3yroTCsl HEUTPOHBI.
Tak BO3HUKAEeT HEMTPOHHAA 3Be3/1a, KOTOPasi COCTOMT B OCHOBHOM M3 HeWTpoHOB. Macca Ta-
KOI1 3B€3/1bI MOXKET OBITh CpaBHUMOM ¢ Maccoil CoHIla IPH TUaMeTpe B HECKOJIbKO KHJIOMETPOB!
[InoTHOCTH HEUTPOHHOM 3BE3/1bI OJIM3Ka K MJIOTHOCTH aTOMHOTO sijpa: 1cMm3 BelecTBa Takoi 3Be3-
JIbl CpaBHHMMa C Maccoil HECKOJIbKMX TI'PY)KEHBIX TOBapHBIX BaroHoB. OOpa3zoBaHuE HEHUTPOHHOMU
3BE€3/bl NIPOUCXOIUT 3a JOJIM CEKYHIbl U CONPOBOXKIAETCS B3PBIBOM HEBEPOATHOHN cuibl. Takue
B3pbIBbI HA3bIBAIOT BCIBIIIKAMH CBEPXHOBBIX.

Ecnu mMacca 3Be3/ibl 3HaUMTENBbHO NpeBblaeT Maccy CosHIa, TO cujla TPaBUTALlUH «3acTaB-
JII€T» 3BE3My CKUMATHCS JaXKE IMOCJIE TOTO, KAK OHA CTaHET HEWTPOHHOM 3Be3nou. M Hacrynaer
MOMEHT, KOTJla CHJIa TATOTEHHs] CTAHOBUTCSI HACTOJIKO OOJIBIIION, UTO OHA «HE BBIMYCKAET» Hapy-

Ky naxe cer! B TakoMm ciryuae 3B€3/1a IPEBPALIACTCS B «UEPHYIO IBIPY».

3aoanua:

1.3anonauTe B OJIOK-CXEME MPOMYIIEHHBIE 3BEHbBS MPOIIECC:

1) DBosrorus 3Be3/1bI ¢ Maccoit, Om3Kkoit k Mmacce ConHIla

OGnako
pazpe:xeHHOTO — P 3Be3ma — ? ?
MesK3BeIHOTO Iaza 102



2) DBouoLus 3BE3]IbI C MACCOM, CYIIECTBEHHO Oobliel macchl ConHia

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

2. Beigenure 2-3 mpoOiembl, ¢ KOTO-
pbIMH, MO BallleMy MPEJACTABICHUIO, CTAJIKU-
BalOTCS acTPODU3UKK TPU H3YYCHHH 3BE3]I.
OO6ocHyliTe CBOE MHEHHE.

3. CocTtaBbTe CUHKBEHH Ha TeMy «Yep-

Has JIbIpay

Tema 4: Ixocucmema Kaxk camoopzanu3youianca CUCmema Op2anu3mos u pusuueckou
cpeowt ux odumanun u ezaumooeiicmeun. Ilomoku eeujecmea u Inepzuu 6 IKocucmeme
Texcm 0na umenus:
HcxkyccTBeHHBIE IKOCUCTEMbI

HckyccTBEHHBIE IKOCUCTEMBI — 3KOCUCTEMBI, CO3/IaHHbIE UeIoBeKOM. [IpocTeiimmm npume-
POM TaKoTo pojia MOXKET CIY>)KUTh aKBapuyM. B HeM MMeEITCs pacTeHusi, OCYIIeCTBISIOMUE GoTo-
CHUHTE3, PhIObI WM APYTHE KUBOTHBIE, MUKPOOPTaHU3MBI, TIepepadaThIBAIOIINE MPOAYKTHI KU3HE-
JIeATEIbHOCTH KUBOTHBIX. HO akBapuyM He SIBISI€TCS CaMOCTOATENIbHOM YCTOMYMBOM CHUCTEMOM, T.
K. OH HYXJaeTcsl B MOCTYIUICHHH OMpEAeNICHHBIX BEIIECTB U3BHE, HAIPUMEp, KOpMa Ui PbIO, U
BBIBEJICHUS YaCTH MIPOYKTOB MTyTEM 3aMEHbI WM (PUIIHTPALIUUA BOJIBI.

OcHOBHBIE 0COOEHHOCTH UCKYCCTBEHHBIX SKOCUCTEM:

1) BOJBIIMHCTBO MCKYCCTBEHHBIX KOCHCTEM SIBIISIOTCS TETEPOTPO(GHBIMH, T.€. MOTPeOIs-
IOIIUMH OPTaHUYECKUE BEIIECTBA (TOTOBYIO MUIILY) U3 BOJIBI.

2) UckyccTBeHHBIE DKOCHUCTEMBI UMEIOT HE3aMKHYTHIN ITUKJI OOMEHa BEHIECTB M YHEPTUH.
YacTp NMUIIEBBIX [IETOYEK B TAKUX IKOCHUCTEMAX pa3pyllaeTcs, U, KaK CIEICTBHUE, YEIOBEK CTaHO-
BUTCSI 3BE€HOM DKOCHCTEMBI, 00eCcTieunBasi yCTpaHeHHe MPOAYKTOB pacmaja, co3aaBasi KoMpopTHBIE
YCIIOBHS CyIeCTBOBaHMs. Llenu nuTaHus B akBapruyMax KOPOTKHUE U XapaKTEPHU3YIOTCS HaJIUYHEM
2-4-X 3BEHBEB.

3) VckycCTBEHHBIE SKOCHCTEMBI XapaKTEPU3YIOTCS BUAOBOM MAJIOYMCICHHOCThIO. [lelicTBu-
TEJIHHO, YEIIOBEK B aKBApUYME CO3/Ia€T SKOCUCTEMY JUIsl 00ECTIEUeHUs CYIIIECTBOBAHUS OJJHOTO WIIH

HCCKOJIbKHMX BHI0B pBI6 n paCTCHHﬁ.
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HopmansHoe (pyHKIIMOHMpOBaHME aKBapruyMa BO3MOXHO JIMIIb B YCJIOBHUAX PABHOBECHOTO
COCTOSIHUSL OMOJIOTMYECKON CHUCTEMBI NMPH ONTHUMAJbHBIX MapaMeTpax cpeabl. B craHoBieHuun u
NOJJIEP>)KaHUU PABHOBECHS NMPUHUMAIOT y4acTHE BCE BOJIHbIE OpraHu3Mbl (pbIObI, aMmpuOUM, MOJI-
JIOCKU M Jp.), pacTeHus (BBICIIME PACTEHUS U BOJOPOCIH), OJAHOKIETOYHBIE MHKPOOPTaHU3MBI
(bakTepum, mpocTeiimue). Maneiiiiee HapylieHre OaaHca B CUCTEME BEJET K MOTEPE paBHOBECHS,
YTO BKJIIOYACT MEXaHU3MBI, HallpaBJIeHHbIE Ha cTabuin3anuio 6nocucteMsbl. [Ipu HEBO3ZMOKHOCTH
BOCCTaHOBJICHUS OajlaHca, akBapuyMHasi OnocrcremMa ruOHeT.

Bonpocwul ona oocyscoenusn:

— Kucnornocts Bonbsl pH oka3piBaeT 60sbloe BIUsSHIE HA OMOXUMHUYECKUE U OMOJIOTHYE-
CKH€ IPOLECChl U UMEET BAKHOE 3HaueHUE B >KU3HU pbI0. B mponeccax ¢oTtocuHTe3a, MpoTeKaro-
IIMX Ha CBETY, PACTEHUS MOTPEOISAIOT YIICKUCIBIN ra3, yTo noBbimaeT yposenb pH. Houbto kuc-
JIOTHOCTH BOJIBI MIOHIKAETCS, YTO CBSI3aHO HE TOJBKO C OTCYTCTBHEM (DOTOCHHTE3a, HO U C BbIJENe-
HueMm CO2 nipu IbIXaHUU pacTeHud. MHOrHe phIObI BroJHE 6€3001€3HEHHO MEPEHOCAT OTKIOHEHUS
KHCIIOTHOCTH BOJIbI OT HeWTpasnbHOro nokasarens (pH= 7-8). OTo o0bsicHAETCS TEM, UTO OpraHU3M
UMeeT LEbIH psAJl CUCTEM, crilaxkuBarolux konedanus pH. OnHako pe3skoe H3MEHEHHE KUCIOTHO-
CTH BOJIBI MOXKET CTaTh NMPUUMHON Trbenu pri0. [Touemy?

Mesxay KakMMH OOMTaTeNlsMH aKBapHyMa MOJKET BO3HHKHYTh KOHKYPEHIHA'): BHIaMH CO
CXOJHBIMU MOTPEOHOCTSIMH, BUJIAMU, U3BJICKAIOIIMMH I0JIb3Y U3 CBSI3H JPYT C APYroM, XHUIIHHUKA-
MU U K€pPTBaMH, [apa3uTaMy U X035ieBaMu?

3aoanus:

1. AxBapuyMHbBIE pacTEeHUsl pa3pacTalOTCs HaJ BOAOW WIM IUIABalOT HAa MOBEPXHOCTH, TIE
OCBelleHre 00Jiee MHTEHCUBHO U I'71€ OHU JIOMOJHUTEIBHO MOIYYatoT YIIEKUCIBINA ra3 U3 aTMocde-
pbl. B mpouecce poTocuHTE3a MOJIEKYIIBI XJIOPOGHILIA PACTEHHH CTAaHOBATCS HanOoJee akKTUBHBIMU
MpU OCBEIICHUU (OTOHAMH C JJIMHOW BOJHBI U3 uHTepBaia ot 600 mo 700 HaHOMETpPOB (00JIACTH
OpPaH)XE€BOT'0 M KPAcCHOTO IBeTa). ITO Hanbojee BaKHBIM CBETOBOM JMAIa30H sl MHTEHCUBHOTO
pOCTa JIUCTHEB U OCEBBIX OPraHOB pacTeHuil. Ha pucyHke npuBeaeHsl rpaduky 3aBUCUMOCTH OTHO-
CUTEJIbHOM MHTEHCHUBHOCTH CBETa OT TOJIIIMHBI CJIOS BOJBI B aKBapHUyMe JJIS W3IY4YEHHUs pPa3HBIX

IIBETOB.

8 KomcypeHumf — OTO B3aUMOOTHOIICHUA aKTUBHOT'O COPEBHOBAHUA MEXKIY 0Cco0sMH OOHOT'O WJIKM Pa3HBIX BUJIOB CO
CXOJHBIMH HOTpe6HOCT$[MI/I 3a CPEACTBA CYIIECTBOBAHUA U YCIOBUA PA3MHOXKCHUA.
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I/ICHOJ'IB?)YH 9THU JaHHBIC, O6’B$ICHI/ITC, IIo4YeMy pacTCHUsA, KOTOPEIC BO BPEMA CBOCTO KM3HCH-

HOI'0 HUKJIa IMOCTOSAHHO MOTPYKCHBI B BOAY HAa AOCTATOYHYIO FJ'IY6I/IHy, 9aCTO HCIIBITBIBAIOT HEC-

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

ypoBHS (HOTOCUHTE3A.

2. ]1ns HOopManbHOro (HYHKIMOHHPOBAHUS aKkBapuyMmMa HEOOXOJAMM KOHTpOJb ypoBHs pH.

[lepeuncnure BO3MOXKHBIE CIIOCOOBI U3MEPEHUSI YPOBHSI KUCIOTHOCTU BOJbl. IIpoBeaurte mnouck B

Pa3IMYHBIX HCTOYHHKAX I/IH(i)OpMaIII/II/I O MPUPOAHBIX HHAMUKATOPAX YPOBHA KHUCIOTHOCTHU BO/BI.

OI_IGHI/ITC BO3MOXHOCTb UX UCIIOJIb30BAHUA B dKBApHUYyMaXx.

Tema 5. I'unomeswl 603nuKHOGeHUA Hcu3Hu. Pazeumue npedcmasnenuil o0 npoucxoixrcoe-

Huu ycu3nu na 3emae. Ipvl Opesneiiuieil u opeeneil yncusnu. Pazeumue scuznu 6 mezozoe u

Kaiinosoe. Aumponozennoe eo3oeiicmeue na duocgepy.

Texcmot 0 umenus:

Texer 1

Jlist 0ObSICHEHUS BRIMUPAHHSI TUHO3aBPOB, KOTOPOE MPOU3O0IILIO IMPUMEPHO 65 MHJUTHOHOB

JICT Ha3al, ObLIH BBIIBUHYTBI IBC I'MITOTE3bI:

I'mnore3a A (CTOIKHOBEHHE C ACTEPOUAOM)

I'mnore3a B (u3Bep:keHUus1 BYJIKAHOB)

JlnHO3aBpbI HCUe3u, IOTOMY UTO FpoMaj-
HBINM acTEpOU] CTOJIKHYIICS ¢ 3emiiel. B pe-
3y/bTaTe CTOJKHOBEHUS HA4YaJIUCh MOXKapbl U
BBIOPOCHI 00JIAKOB MBUIMA U CaXH. 3aTeM I10-
CJIeI0BaJl JJINTENbHBIN TIEPUOJT TEMHOTBI, KO-
TOPBII MPUBEN K TOMY, YTO CYIIECTBOBAHHE
pacTeHUi CTaJlo MPAaKTUYECKU HEBO3MOXK-
HBIM.

JIMHO3aBpBI MCYE3IIHM IOTOMY, YTO IIPOU30-
LIUIO MHOTO CUJIbHBIX U3BEPKEHUN BYJIKaHOB.
B pe3ynbpTraTe n3Bep:KEHUI HAYaIUCh NOXKa-
PBI, ¥ BEIOPOCHI 00JIAKOB MBUIHA U CaXH. 3aTeM
IIOCJIEIOBAJ JIMTEIbHBIN IIEPUOJ TEMHOTHI,
KOTOPBIN IIPUBET K TOMY, 4TO CYILLIECTBOBa-
HUE€ PaCTEeHUH CTAJIO MPAKTUYECKH HEBO3-
MOYHBIM

y‘{CHLIC, MpoOBOAA HUCCICAOBAHUA IO 3TUM ABYM T'HIIOTC3aM, 06Hapy)KI/IJ'II/I TpUu ClIICAY-

IOIIMX (aKTa:

Pakr 1

dakr 2

dakr 3
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Ot ynapa acteponna | B ropHbeIx mopomax, 00pa3oBaBIINXCs Oxko110 65 MHJIJTUOHOB JIET
OKOJI0 65 MUJUTHO- |65 MUJUTHOHOB JIET Ha3a/1, OUYeHb BBICOKUI | Ha3a/1 00pa30BaIUCh CIOU
HOB JIET Ha3aJ BOJIM- | ypPOBEHb COJIEP)KAHUS UPUIIUA. DJIEMEHT | CaXKu. DTH CIOU

31 Mexuko 006pa3o- |MpUAMA PEKO BCTPEYaeTCsl Ha MOBEPXHO- |OOHAPYKUJIHM Ha 3emiie B

BaJICs OTPOMHBII CTH 3eMJIH, HO B TO K€ BpeMs HaXOAUTCS | pa3HbIX MecTax. Caxa
Kpatep. HIDKE TIOBEPXHOCTH 3€MIIH, B €€ MaHTHH. | 00pa3yercsi, Korjaa ropst
Taxoke ero Haxo4sT B aCTEPOUAAX. jeca.

Bonpocwul ona oocyscoenusn:
Kakyto u3 runore3 mOATBEP)KIACT KaXAbli W3 3THX Tpex ¢aktoB? OOBemute «A»
(CronkHoBeHue ¢ actepouoMm), «By» (M3Bepxkenus ByinkaHoB) uian «O6e» (00e runoressbl) B
Kaao0u ctpoke. OOOCHYHTE CBOIO MO3UIIMIO, HCIONb3Ys NMPU HEOOXOJUMOCTH UHPOPMAIUIO

U3 JpYTUX UCTOYHHUKOB

daxT
A B |1. O6pa3oBanue kpatepa
A B 2. Upuauii B ropHBIX OpoJax
A B [.Cnou caxu
3aoanus:

1. Tak xak QUHO3aBPHI BBIMEPIH, UX MOKHO OOHApYKUTh TOJBKO B BUJIE HCKONAEMbBIX
ocTaTKOB. BepHBI MM HEBEPHBI ClIEAYIOIINE YTBEPKJIEHHUs 00 McKomaeMbIx ocTtatkax? OOBenure

«BepHoe» 50048 «HeBepHoe» HAIIpOTUB KAXAO0I'0 YTBCPIKACHU.

YTBep:KkIeHus BepHoe uiin HeBepHoOe
bbutn HaliIeHbI OCTATKU UCKOMAEMBbIX PACTEHUI, KOTOPbIE KUIN 10 Bepnoe / Hesepnoe
BbIMUpAaHUA TUHO3aBPOB

Mo>HO HaiTH UCKOMaeMble OCTaTKU BU0B, KOTOPBIE )KUBYT B Bepnoe / HesepHoe
HaCTOSsIIee BpeMs
[Ipouecc popmupoBanus Ha 3eMile HCKOIIAEMBIX OCTaTKOB B Bepnoe / Hesepnoe
HacTosIee BpeMsl He TPOUCXOIUT

2. UToOmI MOJIYYUTDh OoJlee TOUHOE IMPEACTaBJICHHUE O CPEAC 00MTaHUS U YKOJIOTHH 3eMIIH B
MMponuIoM, IreoJioru U3y4arOT TOPHBIC ITOPOABI U UCKOITAECMbBIC OCTATKHU. HCKOTOpLIe N3 BO3MOKHBIX
HaXOJO0K YUCHBIX U CACIIAaHHBIX MU BBIBOAOB ITPUBCIACHBI HUKC B Ta6n1/1ue.

CnenyeT I KaX(HBIfI BBIBOJ] M3 COOTBETCTBYIOIIUX HaXOI[OK?

Haxonkn Mo2xHO J14 caeaTh cileAyliuue BbIBOAbI? Ha/Het?

B ocagounbix noponax npu- | Korga-To Ha aTOM TeppuTopuu kuwiu pasuele Bu- | Jla/ Her
OpeXHBIX 30H HalJEHbI OTIIE- |bl JUHO3aBPOB
YaTKU CJIEZI0B Pa3HbIX BUJOB

JTMHO3aBpPOB

Ha tepputopun 66Ut 00Ha- | B mpouutom Ha 3T0ii Tepputopun npoxoamna uH- | Jla/ Her
pykeHbl He()Th U KaMEHHBI | TEHCUBHAsI ByJIKAHUYECKasl 1eATeIbHOCTh

yroJib
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Ha BepmnHax ropHoii cucte- | I'opbl BO3HUKIM B pe3ynbTaTe moausATHs qHa Mo- | Jla/ Her
MBI HalZICHBI OKaMEHEJIIbIE P51, BBI3BAHHOI'O JIBKCHUSMU IUIUT 3€MHOM KOPBI
OCTaTKH

Texker 2.

ATMocdepa — okeaH BO3/IyXa U OCCIICHHBIN MPUPOTHBIN pecypc IS MOIICPKAHUS KU3HU
Ha 3emie. K coxanenuro, yemoBedeckas AesITeIbHOCTb, OCHOBAHHAsI HA HAIMOHAJBHBIX U JIMYHBIX
MHTEpEecax, HAHOCHUT BpeJ 3TOMY OOIIEMY pecypcy, YTO MPOSBISETCS B UCTOLICHHUH TOHKOTO 030-
HOBOTO CJI05, KOTOPBIN JEMCTBYET KaK 3alllUTHBINA SKpaH JUIs )KU3HHU Ha 3emIle.

MoJekyibl 030Ha COCTOST U3 TPEX aTOMOB KUCIIOPOJA B OTJIMYHE OT MOJIEKYJ KHCIOpOJa,
KOTOPBIE COCTOSIT U3 JIBYX aTOMOB KHCJIOpO/aa. MoJIeKyJbl 030Ha YPE3BbIUAHHO PEIKUE: UX MEHb-
1Ie, YeM JECITh Ha KaXIblil MIJLJTHOH MOJIEKYJ Bo3ayxa. OIHaKoO Ha MPOTSKEHUH MOYTH MUJUIAAD-
Jia JIeT UX MPUCYTCTBHUE B aTMOc(epe Urpalio PEIalolyt0 pojib B COXpaHEHUH KU3HU Ha 3emie. B
3aBHCHUMOCTH OT TOTO, TJI€ OH HaXOJUTCS, 030H MOXKET WJIM 3aIIUIIATh, WIA HAHOCUTH BPEJ KU3HU
Ha 3emute. O30H B Tporocdepe (Ha BeicoTe 0 10 KM HaJl 3¢MHOU TTOBEPXHOCTHIO) — 3TO «ILJIOXOM»
030H, KOTOPBII MOXET HAHECTU BpEJ TKaHIM JIETKUX U pacTeHusiM. Ho Gonee 90 mporieHTOB 030Ha,
Haxozsmerocs B ctparocdepe (Ha Boicote oT 10 10 40 KM HaJ 3eMHON MOBEPXHOCTHIO), SBIISETCS
«XOpOIIMM» 030HOM, KOTOPBIH, MOTJIOMasl onacHoe yinbrpaduoneroBoe nznydenue CoiHIa, BbI-
MOJIHSIET MOJIE3HYI0 padoTy. be3 3Toro nosjae3Horo 030HOBOro Ciosl J0u OblIu Obl OoJiee MmoaBep-
JKEHBI 3a00J1eBaHMsIM, BO3HUKAIOIIMM BCIIEACTBHE O0IydeHHs yabTpaduoaeToBbiMu dTydamu ComH-
na. B nmocnennue necATuneTus KOJIMYECTBO O030HA yMeHbIIMIOCh. B 1974 roay Obuia BbICKazaHa
TUIOTE3a, YTO NpUUMHOU 3TOro MoXkeT ObITh PpeoH (CFCs). [lo 1987 rona HayuHble nccie10BaHUS
NPUYHNHHO-CJICICTBEHHBIX CBS3€H HE JaBalMd YOCIUTEIbHBIX IMOATBEPKICHHH O MPUYACTHOCTH
bpeoHoB Kk paspyuieHuio o3oHa. OqHako B ceHTs0pe 1987 rona opuimansHbeie MpeacTaBUTENN pa3-
HBIX CTpaH BcTpeTuinch B Monpeane (Kanana) u JoroBopmincy BBECTH CTPOrHe OrpaHUYEHUS Ha
ucnonb3zoBanue ppeono CFCs.

Bonpocul ona oocyymcoenusn:

O30H Taxxke oOpasyeTcs Bo BpeMs rpo3bl. OH co37aeT TUIIMYHBIN 3amax mocie rpo3sl. Mc-
HOJIb3Yysl TEPMUHBI, IPUBEICHHBIE B CTaThe, OTBETHTE HA BOIPOC: KAKUM SIBIISIETCA 030H, 00pa3yo-
HIMKCS BO BPEMS TPO3BI- «XOPOIIUMY WIIN «TU1oXxuM»? [louemy?

B texcte roBopurca: «be3 3TOro mose3Horo 030HOBOrO cios JitoaAu Obuln Obl Oosee moj-
BEP)KEHBI 3a00JIEBaHUSM, BO3HUKAIOUIMM BCJEJICTBHE OOMy4YeHHS YIbTPadUOJIETOBBIMHU JydaMu
Connnay. HazoBuTe 01HO U3 3THX 3a0051€BaHuil, yKa3aB, YTO MMEHHO OHO TOpaXkaer.

B koHme Tekcra ymoMuHaeTcss 0 MexayHapoaHoW koHdepeHnun B Monpeane. Ha stoit
KOH(epeHIIMA 00CYKIATNCh MHOTHE BOTPOCHI, KacalOIHecss BO3MOXKHOTO MCTOIIEHUSI 030HOBOTO
ciost. /IBa U3 3TUX BONPOCOB NMPUBEAEHBI HUXKE B Tabnuie. MoryT M HaydyHbIe UCCIIEIOBaHUS J1aTh

OTBCT Ha IMPUBCACHHBIC HUKC BOHpOCBI?
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Bomnpoc MOHO 11 HaUTH OTBET
C IMIOMOIIbIO HAYYHBIX

HUccienoBaHun?
MoryT 11 COMHEHUS YYEHBIX O BIUSHUHU (PEOHOB HA O30HOBBII Ha/ner
CJI0H OBbITh IPUYMHOMN ACCUBHOCTH BJIACTEM?
Uemy Obl ObLTa paBHA KOHIIEHTpanus ¢peoHoB B atMochepe B 2002 Ha/uer

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

Tema 6. 3akonomepnocmu uzmeHuuoCmuU: MOOUPDUKAUUOHHAA U MYMAYUOHHAS USMEH-
yueocmu. OcHOBHbBIE MEMOObL CEIEKYUU PACMEHUTL, HCUBOMHDBIX U MUKPOOP2aHu3mos. I ennas
UHIICEHEPUSL.

Texcmul 015 umenus.

Texer 1

I'ennass Mogupukanus pacreHui

I'enernuecku momuduuupoBanHbiii opranusm ('MO) — opranu3m, T€HOTHIT KOTOPOTO ObLI
HCKYCCTBEHHO W3MEHEH IIPU NOMOLIM METOJOB I'€HHOM HH)KEHEPUH. OJTO OINPENEICHUE MOXKET
HOPUMEHSTBCS AJIs1 paCTEHUH, )KUBOTHBIX U MUKPOOPraHU3MoOB. I'eHeTHueckast MoauuKaus OTiIu-
YaeTCs LEeJCHAIPaBICHHbIM U3MEHEHUEM T€HOTHUIIA OpraHru3Ma B OTVIMYME OT CIIy4alHOTro, Xapak-
TEPHOI'0 JUIsl €CTECTBEHHOI'O U MCKYCCTBEHHOIO MyTallMOHHOTO mporiecca. OCHOBHBIM BUIOM I'eHe-
TUYECKON MOIM(UKAIMK B HACTOSIIEE BPEMS SIBISIETCS MCIIOJIB30BAaHUE TPAHCTEHOB VIS CO3JIAHHS
TPAHCT€HHBIX OPraHU3MOB. TpaHCreHe3 — 3TO MPOLECC BBEIEHUS YEIOBEKOM JTMOO MPUPOAOH 4y-
JKEPOJIHOTO I'€Ha, Ha3bIBAEMOI'0 TPAHCIE€HOM, B XUBOM OpraHusM. IIpu 3TOM opraHusm mnosydaer
CBOMCTBA, KOTOPBIE OH MOJKET IIepeaaBaTh NOTOMCTBY.

B cenbckom xo3s1iicTBe M nUILEBOM poMblluieHHOCTH o] ' MO noapa3zymeBaroTcsi TOJIBKO
OpraHu3Mbl, MOJU(PHUIMPOBAHHBIE BHECEHHEM B MX T'€HOM OJIHOTO WJIM HECKOJIbKMX TPaHCTEHOB.
['eHHast MHXKEHEPHs UCIIONIb3YETCs IS CO3JJaHHsl HOBBIX COPTOB PAcTE€HHH, yCTOMYMBBIX K HeOsa-
TONPUATHBIM YCIOBUSIM CPEIbl U BPEAUTENSAM, 00IalalolUX JIYYIIUMH POCTOBBIMH M BKYCOBBIMU
KadecTtBamu. 3a nepuos ¢ 1996 roga mo 2013 rox miomanu, 3aHsThie 101 BO3/IETbIBAHUE T€HETH-
4eCKU MOJU(HUIIMPOBAHHBIX pacTeHuil, yenuunianch B 100 pa3 u coctaBmin B mupe 6osnee 170 MiH
ra.

[Ipouiecc cuHTE3a TEHOB B HACTOsIIEE BpeMs pa3padOTaH OUEHb XOPOIIO U Jake B 3HAUH-
TEJIbHOU CTeNeHU aBToMaTH3upoBaH. CyIIecTBYIOT CHelHalbHbIe anmnapaThl, cHa0kEéHHbIe DOBM, B
IaMATH KOTOPBIX 3aKJIa[bIBAIOT IIPOIPAMMBI CUHTE3a Pa3JIMYHBIX HYKJICOTUIHBIX I1OCIEA0BATEIIb-
HocTeil. YTOOBI BCTPOUTH I'€H B BEKTOP, MCIIOJIB3YIOT (PEPMEHTHI — PECTPUKTa3bl U Jurasbl. C mo-

MOIINBIO PECTPUKTA3 I'CH U BEKTOP MOXKHO pa3pe€3aTb HAa KyCOUKH. C IIOMOIIIBIO JIMT'a3 TAKHUE KyCOU-
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KA MOXXHO «CKJICHBAaTbh», COCAMHATh B MHOMH KOMOWHAIMH, KOHCTPYHUPYS HOBBIA I'€H WM 3aKJII0Yast
ero B BekTop. IlonmynsgspHeIMH METOJaMU BBEACHMS BEKTOpA B KJIETKY PACTEHUH SBJISIETCS HUCIHOJIb-
30BaHHE 0COOBIX IOYBEHHBIX OAKTEPUN WIIM T€HHOM ITYILKH.

TexHuka BBeIeHUs T€HOB B OakTepuu ObuIa pa3paboTaHa MOCHe OTKPHITHS SBJICHUS OaKTe-
pHuanbHOM TpaHchopMmanuu. B oCHOBE 3TOTo SBICHUS JISKUT IPUMUTHBHBIN TOJIOBOM MpoLEcC, KO-
TOPBINA y OakTepuil cCompoBoKAAETCS 0OMEHOM HEOOIbIUMU (hparMeHTamMu HexpomocomHou JTHK,
wiazmMugamu. [na3mMuHbIe TEXHOJIOTHH JIETIIH B OCHOBY BBEJICHHS HCKYCCTBEHHBIX T€HOB B OaKTe-
pHAJIBHBIEC KJIETKH.

B Hacrosee Bpems clieqUaJUCTaMU MOJTY4€Hbl Hay4HbIE JaHHble 00 OTCYTCTBHM IOBBI-
IIEHHOW OMACHOCTH MPOAYKTOB U3 TEHETHYECKH MOAU(DUIIMPOBAHHBIX OPraHU3MOB B CPAaBHEHHUU C
IPOAYKTaMH, MOJYYEHHBIMH U3 OPraHU3MOB, BBIBEJICHHBIX TPAJULUOHHBIMU MeToAaMHU. [ J1aBHbII
BBIBOJI, BBITEKAIOIMI U3 ycuiuid 6osee yeM 130 HayyHO-HCCIIEA0BATENbCKUX MPOEKTOB, OXBAThI-
BAIONIMX 25 JIeT UCCIe0BaHUN U NMPOBENEHHBIX ¢ yyacTueM Oosiee yeM 500 He3aBHCHUMBIX HCCIIe-
JIOBAaTEJIbCKUX TPYII, COCTOUT B TOM, YTO OMOTEXHOJOIMH U, B 4acTHOCTH, MO Kak TakoBbIE HE
OoJsee onacHbl, 4eM, HaApUMEp, TPAIULIUOHHbBIE TEXHOJOTUY CEJIEKIIUN PACTEHUH.

Bonpocul ona oocyscoenusn:

— Uro u3yuaeT reHHas UHXEHEPHsl, B OTJINYUE OT KIETOYHOM?

— I'me u Kak MpUMeEHsETCS NCKYCCTBEHHBI MyTareHe3?

— MHccnenoBanus, cBsi3aHHBIE C IEepeca kol TeHa OaKTepui, ClIOCOOCTBYIOIIETO YCBOECHUIO
a30Ta U3 aTMOC(EPHOTO BO3/lyXa, B TCHOTHII 3JIAKOB, IPOBOJISATCS B 00JaCTH MUKPOOHOJIOTHYECKO-
ro CUHTEe3a, T€HHOM MJIM KJIETOYHOIN MHXKEHEPHH, a MOKET ObITh B OMOXUMHU?

— I'me u xorna BeI cMOXKeT€ IPUMEHUTD ITH 3HAHUS?

Texer 2

MyTanuun

OCHOBHOE CBOMCTBO I'€HOB 3aKJIIOYaeTCAd B TOYHOM CaMOKONHMPOBAHHUH, Onaroaaps 4emy u
IIPOMCXOJUT HACJIEICTBEHHAs Mepeaada MHOXKECTBa MPHU3HAKOB OT poauTenei k aersMm. OpHako,
3TO CBOMCTBO 3TO HE SIBJIETCS aOCOMIOTHBIM. ['€Hbl 00J1aAat0T elle U CHOCOOHOCTBIO M3MEHSATHCS,
nproOpeTaTh HOBbIE CBOMCTBA. Takue U3MEHEHUs FT€HOB Ha3bIBAIOTCSA MyTalUsMHU. MyTalluu TeHOB
CO3/aI0T M3MEHYMBOCTh, HEOOXOJMMYIO JJIsi 3BOJIOLMU XKMUBOW MaTepuu, MHOroodpaszus Gpopm
KU3HU. MyTalluu BO3HMKAIOT B JIIOOBIX KJIETKaX OpraHu3Ma, HO MepelaBaThCsl MOTOMCTBY MOTYT
TOJIBKO T'€HBI MOJIOBBIX KJIETOK.

[TpuurHbI MyTalMii 3aKJII0YAIOTCA B TOM, YTO MHOTHE (paKTOPHI BHEIIHEH Cpeibl, ¢ KOTOPHI-
MU Ha MPOTSHKEHUU >KM3HHU B3aUMOJIEHCTBYET KaXKIbl OpraHu3M, MOT'YT HapyllaTh CTPOTYIO yIIO-
PSAAOYEHHOCTH IPOoLiecca CaMOBOCIIPOU3BEACHUS I'€HOB, XPOMOCOM B 1I€JIOM, NMPUBOAUTH K OIINO-

KaM B HacieaoBaHuu. B 9KCIICPUMCHTAX YCTAHOBJICHLI CIICAYIOIINUC q)aI(TOpLI, BBI3bIBAOIIIEC MYyTa-
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LIMU: HOHU3UPYIOLIEE U3ITyUYEeHUE, XMMUUECKHE BEILIECTBA U BbICOKas TemrepaTrypa. O4eBUIHO, UTO
BCE 3TU (HaKTOPHI UMEIOTCS M B €CTECTBEHHOM Cpelie 0OMTaHMs 4YeloBeKa (HampuMmep, eCTeCTBEH-
HbIl (OH paaManyi, KOCMUYECKOrO M3JIydyeHHs). MyTaluu CyleCcTBOBAIM BCErJa Kak BIIOJIHE
00BIYHOE MPUPOJIHOE SIBJICHUE.

Byayuun B cBoell cyTu ommOKaMu B Iepefauye MeHEeTHUYECKOro Marepuaia, MyTallud HOCAT
CJIlydaiiHBIN ¥ HEHAPABJICHHBIA XapaKTep, TO €CTh MOTYT OBbITh KaK IMOJIE3HBIMU, TaK ¥ BPEIHBIMU U
OTHOCHUTEJIbHO HEUTPAJIbHBIMU /ISl OPraHu3Ma.

[Tone3nple MyTanuK 3aKpeIUISIIOTCS B XOJ1€ HBOJIOLUM U COCTABJISIIOT OCHOBY IPOIPECCUB-
HOT'O Pa3BUTHA KHU3HHU Ha 3eMile, a BPE/IHbIE, CHIDKAIOLIME KU3HECIIOCOOHOCTD, SBISIOTCA Kak Obl
oOpatHO# cTopoHoi Menanu. OHH JIeKaT B OCHOBE HACJICJICTBEHHBIX 0OJIe3HEH BO BCEM MX MHOTO-
o0Opazuu.

MyTanuu nensTcs Ha eCTeCTBEHHbIE U UCKyCcCTBEeHHbIE. EcTecTBeHHbIE MyTallul BO3HUKAIOT
HEMPOU3BOJIbHO, @ UICKYCCTBEHHBIE - IIPU BO3JACHCTBUU Ha OPraHU3M PA3JIMYHBIX MyTareHHbIX (hak-
TOPOB pUCKA.

Paznuuarot:

1) 'eHOMHBIE MyTallM¥ — 3TO MYTAllMU KJIETOK, B PE3yJIbTaTe KOTOPBIX U3MEHSETCS YHCIIO
XPOMOCOM, 4TO BeJIeT K BO3HUKHOBEHUIO U3MEHEHHH B reHOMe KJIeTKH. [ eHOMHbIe MyTaluu CBsi3a-
HbI C U3MEHEHUEM YHCIIa XPOMOCOM B KIIETKE.

2) XpOMOCOMHBIE MYTALIMK — 3TO MYTAIMH, IPU KOTOPBIX IPOUCXOIUT NEPECTPONKA CTPYK-
TYpBl OT/EIBHBIX XPOMOCOM, B pe3yjbTaTe Yero HalOJIr0Aat0TCs MOTePsl WM YABOEHUE YaCTH I'eHe-
TUYECKOT0 MaTepHajga XpOMOCOMBI B KJIETKE, N3MEHEHUE OPUEHTALIMA CETMEHTOB XPOMOCOM B OT-
JIEJIbHBIX XPOMOCOMAX, a TaK)Ke NMEePEeHOC YaCTH TeHETUYECKOr0 MaTepHralia ¢ OJJHOM XpOMOCOMBI Ha
APYTYIO.

XpPOMOCOMHBIE MYTaIlMM CBSI3aHbl C U3MEHEHUEM XPOMOCOMBI, 0OOMEHOM Y4aCTKOB HErOMO-
JIOTUYHBIX XPOMOCOM.

3) 'erHble MyTanuu — 3TO MyTaliH, P KOTOPBIX UAET U3MEHEHUE OJIHOM MJIM HECKOJIBKUX
Pa3IMYHBIX YacTell reHa B KieTke. ['eHHble MyTallli OXBaThIBAIOT OJIMH I'eH U O€JIOK, KOTOPBIM KO-
qupyeTcst 3TuM reHoM. Ha reHHoMm ypoBHe u3MeHeHus nepBuuHoi crpykrypsl JIHK reHoB mon
JieficTBUEM MyTalil MeHee 3HAYUTEIbHbI, YeM IIPH XPOMOCOMHBIX MYTallMsX, OJTHAKO T'€HHbIE MY-
TallMU BCTpeYaroTcst Oojiee yacto. B pe3ynbrare reéHHbIX MyTaluii MPOUCXOAST 3aMEHbl U BCTABKU
OJIHOTO WJIM HECKOJIbKMX HYKJIEOTHU]IOB, TYIUIMKALIMYA U MHBEPCUU PAa3IMYHBIX YacTell reHa.

PeanpHas yactoTta MyTanMi A OTAEIBHBIX I'€HOB YEJIOBEKA COCTABIIAET B CPEIHEM OT
1:105 no 1:108. D10 3HAYUT, YTO MPUMEPHO OJHA U3 MUJUIMOHA MOJIOBBIX KJIETOK B Ka’KJOM IOKO-

JICHUHU HECCT HOBYIO MYTalUIO. O)IHa)KJII)I BO3HHWKHYB, Ta WJIMW WHad HOBAasA MyTallUd MOXKCET 3aTCM
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nepeaaBaThCsl B MOCIEAYIONINE TOKOJICHHUS], TO €CTh 3aKPEIIATHCA MEXaHU3MOM HacCJIeI0BaHMUsl, 10-
CKOJIBKY OOpaTHBIE MYyTalliy, BO3BPAIIAIOIINE TeH B UCXOAHOE COCTOSIHHE, CTOJb K€ PEIIKH.
3aoanus:

1.YcTanoBUTE COOTBETCTBUE MEXKAY XaPAKTEPUCTUKON MYTALlUU U €€ TUIIOM:

XAPAKTEPUCTUKA TUII MYTALIUU

A) BKIIIOYEHHE BYX JIMIIHUX HYKJIEOTU0B B Mosekyny JIHK 1) xpomocomHast
b) kpaTHOe yBenMueHHEe Yucaa XpPOMOCOM B KIIETKE
B) Hapymienue mnocienoBaTebHOCTH AMMHOKUCIOT B MOJIEKYJE | 2) reHHast
Oenka
I') noBopot yuactka xpomocomsl Ha 180 rpangycos 3) reHOMHas
J1) yMeHbIlIeHue yuciia XpOMOCOM B COMAaTHUECKOM KIleTKe
E) oOMeH yuacTKkaM# HEroMOJOTHYHBIX XPOMOCOM

2. B ogHOM 13 mpeioxkeHnid TekcTa «MyTarumy HaliJuTe OmMOKy 1 UCIIPaBbTE €e:

a. MyTannoHHas U3MEHUYMBOCTh — OJIMH M3 CIIOCOOOB YBEIMUYEHMS T€HETHUECKOro pa3Ho-
00pa3ust NOMyJISALHH.

0. 'eHHBIMU Ha3bIBAIOT MYTAllUW, CBS3aHHBIC C M3MEHEHHEM HYKJICOTHJIHOW ITOCIIEAOBA-
TEJILHOCTH OJTHOI'O KOHKPETHOI'O I'eHa.

B. B TedyeHue *U3HU B KJIETKaX Ye€JIOBEKa MPOUCXOIUT MHOXKECTBO MyTallUi, OTHAKO OO0JIb-
LIMHCTBO U3 HUX HE NEPEJAatTCsl IOTOMKaM.

r. IToromkam MOTr'YyT NC€PEAAThCA TOJBKO MYTAalUH, MIPOUCXOAAINIUC B COMATHYCCKUX KIICT-

Kax.

3. Halinure ommOky B mpuBEeIEHHOM TEKCTE.

a. Myranusamu Ha3bIBalOTCS HACIEACTBEHHbIE U3MEeHEeHUs B Mosiekynax PHK.

6. EcTb MHOTO pa3HBIX BUJIOB MyTalluii — T€HHbBIE, XPOMOCOMHbBIC, KOMOMHATHUBHBIE, TEHOM-
HBIE.

B. MYTaLII/ISI, BO3HHUKINIAS B OJHOM M3 COMaTHYECKHX KJICTOK, MOXCT HU3MCHHTH HACJCO-
CTBCHHBIC ITPU3HAKU CaMOM ATOM KJIETKH M T€X YacTei opraHui3ma, KOTOpPbIC 06pasy10T051 u3 e€ I10o-
TOMKOB.

T. MyTaHI/II/I, IMPOUCXOAAIIHNE B IMMOJOBBIX KJIICTKAX, U3BMCHAIOT TOJIBKO '€HOMBI ITOTOMKOB.

. MYTaLII/II/I BBI3BIBAOTCA MYTAar€HaMH, CPEAN KOTOPBIX, HAIIPUMEP, paAAUOAKTHUBHOC HU3JTY-
YCHUC, BO3JICHCTBUE XUMHYSCKUX npemnaparos U 1p.

e. HebGonpmroe yunciio myTaruii OKa3pIBae€TCsl MOJIE3HBIM JJISI OPTaHU3MOB.

Tema 7. 300posve uenoseka
Texcmut 01 umenus:

Teker 1
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UccnepgoBaTenu yCTaHOBWIM, YTO Y CTYIAEHTOB, KOTOPBIE CIYIIAIM MY3bIKY B HayIIHHUKAX
0oJee IByX 4acoB B JICHb U MOCEIIAIH IUCKOTEKU XOTs ObI OJIMH pa3 B HEJEII0, CITyXOBasi UyBCTBHU-
TeIbHOCTh CHIKaNach B cpeaHeM Ha 10 neruben. OcoOeHHO y HUX YXYAIIAIOCh BOCIPUSITHE 3BY-
KOB ¢ yacTtotamu OoT 3 10 6 k['11. JItomu mMoryt ciplmaTh 3ByKH B auarna3one yactoT ot 20 I'm (0,02
k['m) 7o 15 k', 1 MBI HanboIee BOCIPUUMYHUBEI K 3ByKaMm ¢ yactoramu oT 1 1o 6 kI, «9Ttu ua-
CTOTHI )KM3HEHHO BaXKHBI, IOTOMY YTO OHHU JIENAIOT pedb MOHATHOIY, - TOBOPHUT mpodeccop Pon-
X0y, U3y4arlUIi CIyXOBbIE MEXAHU3MBI.

Y yenoBeka MOTYT OIpeNeIUTh HalpaBieHHE, OTKyJa MPUXOIUT 3BYK. UTOOBI mdydie
MOHSTH 3TO sIBIeHUE, podeccop X0y U3ydaeT 0OCOOCHHOCTH BOCIPHUATHUS 3BYKa MaJeHbKUMHU MY-
xamu, Ormiaochracea. DTu MyXu OTKJIAQJBIBAIOT CBOU siiIla Ha cBepukax. «CBEpPUKH MPOU3BOJIAT
3BYKH € yacToTamu oT 2 110 7 K['11, 1 MyXu TOYHO HaCTPOECHBI Ha BOCTIPUATHE ITUX 3BYKOBY, - TOBO-
put Xoy. «/l71s MyXxu HEIOCTaTO4YHO MPOCTO CKazaTh: «Ara, CBEpUOK Ile-To 3/1ech». OHa JO0KHA
HAlTH B OKpYKaIOIIEeM MPOCTPAHCTBE OJHOTO HEBUAMMOIO CBepuka». B cBoeil mabopatopuu Xoy
MOCTPOMJI CIIEIUATIBHYIO KJIETKY ¢ IMHAMUKAaMH Ha KOHIIAX, U3 KOTOPBIX MOTYT pa3faBaThCs TPeu
cBepuKkoB. OH HAOMIOAACT 32 MOBEACHUEM MYX, KOT/Ia Pa3/Iat0TCs 3BYKH U3 TUHAMUKOB.

Bonpocul ona oocyscoenusn:

— B crpokax 3 u 4 roBoputrcs 0 TOM, 4TO HauOOJIbLIEE YXYALIEHUE CIyXa Y CTYIACHTOB
HabmoaeTcs B quana3one ot 3 g0 6 kl'u. [louemy yxynmenue ciyxa, 0COOEHHO B 9TOM JMaria-
30HE, MOXKET OBITh IPOOITEMOK?

— B ctpokax 9-10 onumcan skcniepumenT npodeccopa Xoy. Kakyto 0OCHOBHYIO IIe/Ib 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
YETBIPE JTHA, U C KAKIBIM JHEM Kalllelb YCUIIUBaeTCs. S MpUHSIT aHTUOMOTUKH, HO OHU MHE HE T10-
MOTJIN.

«BBI paBUIIBHO Cc/AeNady, YTO NMPULUIM KO MHE. OHAKO Bbl HEMPABWILHO MOCTYIUIH, YTO
HOMBITAINCH CAMU Cce0s JICUNTh: aHTUOMOTHUKYM HUKOTJa HEeNb3sl IPUHUMATh 0e3 Ha3HAueHUs Bpaya.
S Bo3pMy y Bac npoOy citoHBI ¢ 3a/iHel CTEHKH ropia M OTIPaBIIIO €€ Ha aHaiau3. TakuMm obpazom,
MBI CMOKEM Yy3HaTh, C Y€M UMEEM JIENO0, U 1 CMOTY Ha3HAYUTh BaM MOJXOJislIee JeueHrne. B ocHOB-
HOM MH(EKIMH BHI3BIBAIOTCS OaKTepUsSMU, BUpycaMu U rpubaMu. AHTHOMOTHUK JIEHCTBYET Ha pas-
HBIC BUJIBI OaKTepHii U Ha TPrObI. AHTUOMOTHK HE pPaboTaeT MPOTHUB BUPYCOBY.

Bonpocuwl ons obcyymcoenusn:

— [uasnor, npuBeIeHHBIN BBIIE, TOBOPUT O TOM, YTO 3a00JIEBIINI YEIOBEK IS TOTO, YTO-
OBl M30aBUTHCA OT Kallsd, TPUHST aHTHONOTHKH. Ha uTo M3 ciemyromero HEmoCcpeACTBEHHO BO3-

HeﬁCTByIOT aHTHOMOTHKU: Ha Kailicjb, Ha 6OHB, Ha 6aKTCpI/II/I WK Ha BI/IPYCLI?
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— Kakoii BBIBOJ MOKHO C/I€NIaTh U3 AaHHOTO (akTa?
— I'me u korga HeoOXoaMMO OyIET BCIOMHUTH M IPUMEHUTH 3TO 3HaHUE?
Kos10HIIT MIKPOOPraHI3MOB 3Zadanue:
Anmubuozpamma cionsl nayu-
enma
AHTHOHOrpaMMa ObLi1a MoTy4eHa
IIyTeM IOMELIECHHUsI MUKPOOPIaHU3MOB U3
CJIIOHBI MMAIMeHTa B yamky llerpu.

Beuiu ncrnons30BaHbI ISTh AHTUOMOTH-

= koB — A, B, C, D u E. Cnycts Tpu 114
VuacToK. Ha KOTOpOM OO6nacTs.

OoBlIIe HeT coaepikamas KOJIMYCCTBO MUKPOOPraHUu3MOB BBIPOCIIO,
MIIKPpOOPraHIkMOB AHTHOHOTHK .

HO He BOJIM3M aHTHOMOTHKA, KOTOPHIA UX
yOuBaer.

Mokert au JOKTOp cAeaTh CICAYIONUE BBIBOJAbI U3 aHTI/I6I/IOFpaMMLI CJIFOHBI HaI_II/ICHTa?

IIpaBu/bHO J14 c/Ae1aHBbI cJIeAyI0lHe BbIBO/AbI, MCX0/S U3 JaHHbIX AaHTH- Ja nau Her
onorpammbi?

Hu ogue n3 aHTHOMOTHKOB HE MOXKET OBITh 3((EeKTUBHBIM TPOTUB MUKpoopra- |Jla / Her
HU3MOB, Hal/IeHHBIX B TOpJje MalleHTa

AHTHOMOTHK A MOXET OBITh 3()()eKTUBHBIM IIPOTUB MUKPOOPTaHU3MOB, Ha/Her
HallIeHHBIX B ropJie MalueHTa

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