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

B nocoonn paccMaTpuBaArOTCA BO3MOXKHBIC ITYTH KOHCTPYUPOBAHUA JUIAAKTHUYCCKOTO U METOAM-
YECKOr0 COMPOBOXKICHHS Pa3BHTUS (YHKIHOHAIBHONH IPaMOTHOCTH oOydarommxcs 5-9 kimaccos. Pac-
KPBIBACTCSI XapaKTEePUCTUKA BCEX KOMIIOHEHTOB (DYHKIIMOHAJIBHOM IPaMOTHOCTH, OMHCHIBAECTCS] METO/HU-
Ka IpoBeJeHUs Y4eOHbIX 3aHsATUH. Oco0oe BHUMaHME YAETSETCS TUAAKTUYECKOMY U METOJUYECKOMY
WHCTPYMEHTApUIO OpraHW3aIlH ITO3HABATEIBHOW JIEATEIHbHOCTH OOydaromuxcs, obecrieurBaromnias pas-
BUTHE 4-X KOMIIOHEHTOB ()YHKIMOHAIBHOW IPaMOTHOCTH (UMTATEIbCKOH, MaTeMaTHUECKON, €CTECTBEH-
HO-Hay4HOU ¥ (PMHAHCOBOM) COBPEMEHHBIX MOJPOCTKOB.

Metoandeckoe mocodue NpeHa3HAUYEHO YUUTENIM 00pa30BaTeNbHBIX YUPEKICHHH, pealln3yto-
mmM niporpammy «PazButne (QyHKIIMOHATBHOW TPAMOTHOCTH OOYYArOIIUXCsS OCHOBHOW IITKOIBDY, 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 COLMAILHOM KOHTEKCTe. MIHBIMHM ClIOBaMHU, TPaMOTHOCTh —
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-
MOJIEUCTBUS € COLIMYMOM (0(hOpMHUTH cueT B OaHKe, IPOYUTATh UHCTPYKIIMIO K KY-
IJIEHHOMY MY3bIKaJbHOMY LIEHTPY, HallMcaTh MCKOBOE 3asBJIEHUE B Cyd U T.A.),
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 JJIsl HOPMAJIbHOM >KU3HEAESITEIbHOCTH YeJIOBeKa U OOBIYHO OC-
BaWBalOTCSA B HaYaJbHOW IIKOJIE, HA CErOJIHAIIHUN J€Hb CTAHOBUTCS HENOCTATOY-
HBIM JUTS PEIICHNs COBPEMEHHBIX COLHATBHBIX MPOGIEM .

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

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

HOCTL paCcCMaTpruBACTCA KaK OOINOJIHCHHC K TpaJII/IHHOHHOP’I rpaMOTHOCTH, CJIICACT-

! Pymuk T.A., Kaiiranosa A.A., Cror C.I'. ®yHKIHOHANBHAS IPAMOTHOCTH — HMIIepaTHB BpeMenn // OGpasoBaHue
yepes3 BCIO JKU3Hb: HEMPEePhIBHOEC 00pa3oBaHue B HHTEpecax ycroiuusoro passurust. 2014, Ne 1. T. 12. C. 263-2609.
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BHUEM YEro SIBIACTCS (PYHKITMOHAIBHBIA METO/T 00y4eHHUSI TPAMOTHOCTH, CTPOSIIIE-
rocsi ¢ y4eToM (PYHKIIMOHAIBHOTO 3HAHUS, TJIABHBIM 00pa3oM, SKOHOMHUYECKOTO
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 «ITOKU3HEHHOT0» 00pa30BaHUsl, CTAHOBJICHUS JIMUHOCTH;

4-i1 stan (Hadano XXI Beka) — ycTaHOBIEHUE W3MEHEHUN B COCTaBE 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
DYHKIIMOHATBHOM FPAMOTHOCTH".

[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-
IOCTABJICHHH COLHATBHO-3KOHOMHUUYECKOiT 3(D(DEKTHBHOCTU Pa3HBIX 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;

. UICTIOJIb3YETCS B KAUECTBE OLIEHKH MPEXkKE BCErO B3POCIOro HACEIICHHUS;

€. IMEET CMBICH TJaBHBIM 00pa3oM B KOHTEKCTE MPOOJIEMbI MOUCKA CIIOCO-
6OB YCKOPEHHOI JIMKBHAALHH HerPAMOTHOCTH .

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

TUBHOMY BBIOOPY MpOTpaMM MPpOoPeCCUOHAIBHOTO 00pa30BaHusl, TOMOTAET pelliaTh

2 Epmornenko B.A. Pa3utie hyHKIIMOHAIBHOM IPaMOTHOCTH O0YYaIOMIEToCs: TEOPETUIECKUH acleKT // DIIeKTpOoH-
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
¥ Kpymauk C.A., Mankesna B.B. ®yHKIHOHabHAS IPaMOTHOCTH B CHCTeMe 0OpasoBanmst bemapycn. — Mu.: ATTO,
2003. 125 c. C. 100.
* Pymuk T.A., KaiiraroBa A.A., Ctor C.I'. DyHKIHOHATbHAS TPAMOTHOCTh — HMIIEPATHB BpeMern // ObpasoBaHie
yepe3 BCIO JKU3Hb: HEeNpephIBHOE 00pa3oBaHKe B MHTepecax ycroiduBoro passutus. 2014. Ne 1. T. 12. C. 263-269.
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http://www.j-spacetime.com/actual%20content/t8v1/t8v1_PDF/2227-9490e-aprovr_e-ast8-1.2015.12-%D0%95%D1%80%D0%BC%D0%BE%D0%BB%D0%B5%D0%BD%D0%BA%D0%BE%D0%92%D0%90.pdf

OBITOBBIE 3a/1a4, B3AUMOJEHCTBOBATh C JIFOJbMH, OPraHU30BBIBATh JI€JIOBBIE KOH-
TaKTbl, BBIOUPATh IPOrPAMMBI I0CYTa, OTBETCTBEHHO OTHOCUTHCS K 00SI3aHHOCTSM
rpakJIaHNHA, OPUEHTUPOBATHCSA B KyJIbTYPHOM IPOCTPAHCTBE, B3aUMOJECHCTBOBATh
¢ npupoHOou cpenor. OyHKIMOHAIBbHAS TPAMOTHOCTh OINPEAEIISIET TOTOBHOCTh K
BBITIOJIHEHUIO COIMAIBHBIX POJIeil u30uparens, MOTpeOUTeNs, YWieHa CEMbHU, CTY-
neHTa. OyHKIMOHAIbHASA TPAMOTHOCTh MO3BOJISIET UCIIOJIB30BaTh UMEIOLIUECS Ha-
BBIKU TIPU OPTaHU3aIMN Pa3HBIX BUOB MyTEUIECTBUM, 00Jer4aeT KOHTAKTHI C pas-
JINYHBIMH COLUATBHBIMH CTPYKTYPAMHU M OPTraHU3AIMSMH 1 T.1.

Mexnaynaponnsie uccienoanuss 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[MATILHOM KU3HH;

2) TpaMOTHOCTh B MaT€MaTHUKE — CIOCOOHOCTU 4YelloBeKa (HOpPMyYITUPOBATh,
MPUMEHSATh M UHTEPIPETHPOBATH MATEMAaTHUKy B Pa3sHOOOPA3HBIX KOHTEKCTax
(JIMYHOCTHBIN, OOIECTBEHHBIHN, TPOPECCUOHANIBHBIN, HAYUHBIH). ITa CHOCOOHOCTH
BKJIFOYAET MATEMaTUYECKUE PACCYXKICHUS, UCIOJIb30BAHUE MATEMAaTUYECKHUX IIO-
HATUH, TTpoLeyp, (PAKTOB U MHCTPYMEHTOB, YTOOBI OMUCATh, OOBSICHUTH U TPE-
cka3zaTh siBjieHus. OHa MOMOraer J0sM MOHATh POJib MAaTEMATUKH B MUPE, BBICKA-
3bIBATh XOPOIIO OOOCHOBAaHHBIE CYXACHHS U MPUHUMATh PEUICHHs, KOTOpbIe He-
00XO0JIMMbI KOHCTPYKTUBHOMY, aKTUBHOMY U Pa3MbIIUIAIONIEMY IPaKIaHUHY;

3) rpaMOTHOCTH B OOJIACTH E€CTECTBO3HAHUSA — CIOCOOHOCTH YEJIOBEKa OC-
BaWBaTh U WCIIOJIb30BaTh €CTECTBEHHOHAYYHBIE 3HAHUS JUJISl PACIIO3HAHUS U MOCTa-

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

® Konacosa H.IO. CutyalluoHHBIE 33JIa4M 0 OICHKE (PYHKIIMOHAIBHON IPaMOTHOCTH YYaIllUXCS: METOJUYECKOe
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
9KOHOMHYECKO# KU3HH CTPaHbL .

PISA monmmaer (QyHKIMOHAIBHYIO TPAMOTHOCTh B ITHPOKOM CMBICIIE Kak
COBOKYITHOCTb 3HaHMM M YMEHHUH Ipaxxi1aH, 00eCleYMBAIOUINX YCHEIIHOE COLH-
aJIbHO-3KOHOMHYECKOE Pa3BUTHE CTPaHbl; B Y3KOM CMbICIE — KaK KJIIOYEBbIE 3HA-
HUSl ¥ HaBBIKHM, HEOOXOIUMBIE ISl TIOJTHOIIEHHOTO Y4acTHsl 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 MPUMEHSATH MOJyYCHHbIE 3HAHUS B HE3HAKOMBIX YCIIO-

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

® «JlocTmkenns: Moomsix» - Junior Achievement® (JA). CaifT MeXIyHApPOIHOTO COAPYKECTBA HEKOMMEPUECKHX
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
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COBpEMEHHAasi IKOHOMUKA BO3HArpaXKAAeT JII0JCi He 3a TO, YTO OHU 3HAIOT, a 3a TO,
YTO OHM MOTYT JENaTh C TEM, YTO OHH 3HAIOT .

C cepenunbl XX Beka mnpoOieMa pa3BUTUS (YHKIMOHATBHON IPaMOTHOCTH
npuobperna Tao0anbHBIA XapaKTep W CBA3aHO 3TO C TeM, 4TO (DYHKIMOHAJTbHAsS
I'PaMOTHOCTbH SBIISIETCS COLMAIBHO-KOHOMUYECKUM SIBIIEHUEM, CBSI3aHHBIM ¢ Oja-
TOCOCTOSIHUEM HACEJICHHUSI M TOCyIapcTBa B IIEJIOM, O YeM CBHUJICTENIBCTBYIOT JaH-
HBIE HCCe0BaHNN (QYHKIIMOHAIBHON TPAaMOTHOCTH, B TOM YHMCJE B3pPOCIOro Ha-
CEJICHHSI, B PA3JIUYHBIX CTPAHAX.

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

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 pe3yJIbTaTaMHM, MOJIYYEHHBIMU Ha 15-J1€THHUX MOApPOCTKax

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

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

B 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.

DyukyuonanvHas cpamomuocms. ypoeuu 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-
rO WJIA HECKOJBKHUX TEKCTOB W MOTYT BKIIIOYATh WHTETPAIIAIO WH(OOPMAITUU 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 mpeeisl TeKeTa. BaKHBIM YCIOBHEM JJIsl OCTYIA M M3BJICUCHHS 3a1a4
Ha 3TOM YpPOBHE SIBJIICTCS TOYHOCTH aHajJM3a U TOHKOEC BHUMaHHUE K JCTAIISAM, 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-

¥ OcroBHbIC pe3yabTathl MexayHapoaHoro ucciegosanus PISA-2015. denepaibHblii HHCTUTYT OLCHKH Ka4eCcTBa
o6pasosanus (PHMOKO). Odurmaneusiii caiir. URL: https://fioco.ru/results pisa 2015

9


https://fioco.ru/results_pisa_2015

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
CpaBHEHUH, TPOTUBOIMOCTABICHUN Wi Kiaccubukanuu. Yacto Tpebyemas WH-
dbopmaisi He BHJIHA WJIM €CTh MHOTO KOHKYpHpYIOLEeH UHPOPMALMK; 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
WM 11e7Ib aBTOpa B TEKCTE O 3HAKOMOW TE€ME WJIM YCTAHOBUTH MPOCTYIO CBSI3b Me-
Xy uH(popMaImen B TEKCTe U OOIIMMH, IOBCETHCBHBIMU 3HAHUAMU. Kak mpaBu-
J0, TpeOyemasi nHpOpMaIusl B TEKCTE SIBJISAECTCS 3aMETHOM, U TEKCT, KaK MPaBUIIO,
HE COJIEP)KUT MPOTUBOPEUNBON HHPOPMAITIH.

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 COCEIHUMHU (pparmeH-
TaMu UH(pOopMauu.

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
pa3lInuHble TPEACTABICHUS, B TOM YHUCJIE CUMBOJUYECKHE, CBSI3bIBAS 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 MPUMEHHThH MPOCTHIE CTPATE-
ruu peuieHus mpoodsieM. IIIkoIbHUKY Ha 3TOM YpOBHE MOTYT MHTEPIPETUPOBATH U
WCIIOJIb30BaTh 3HAHUS, TMOJYYCHHBIC W3 PA3UYHBIX HMCTOYHUKOB HH(POpPMAIIUH,
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
LEJIBIMH YU CIIaMHU.

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-
BHIT .

EcTecTBeHHO-Hay4YHasl IPAMOTHOCTh

6 ypoBeHb. Yyammecs, JOCTATIMEe 6 YpOBHS, MOTYT OIMPATBHCSA Ha LEJIbII
PSA B3aMMOCBSI3aHHBIX €CTECTBEHHOHAYUHBIX MW M MOHATHI U3 obnactu (pusu-
KM, OMoJsioruu, reorpaud U aCTPOHOMHUHU M MCHOJB30BAaTh 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
JAaHHBIX ¥ TEOPHSIX, U apryMEHThl, OCHOBaHHbIE Ha JAPYTUX COOOpaXeHUAX. Yda-
HIMecsi, JOCTUrmme 6 ypoBHs, MOTYT JaTh OLIEHKY aJbTEPHATHBHBIM CIIOCOOaM
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-

ilibrary.org/docserver/9789264266490-
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5 ypoBeHb. Yuamiuecs, JOCTUTIIME 5 YpOBHS, MOTYT HCIIOJIb30BaTh a0CT-
paKTHbIE €CTECTBEHHOHAYUYHbIE MJIEU WIM MOHSTHS, YTOObI OOBSICHUTH HE3HAKO-
MBbIE€ UM U 00Jiee CIOXKHbIE, KOMIIJIEKCHBIE, SIBJICHUS, COOBITUS U MPOLIECCHI, BKITIO-
yaromue B ce0sl HECKOJIbKO MPUYUHHO-CIIEICTBEHHBIX CBs3eil. OHU MOTYT mpUMe-
HATB 0OJIee CII0KHBIE 3HAHUS, CBA3aHHBIE C HAYYHBIM ITO3HAHUEM I TOTO, YTOObI
JaTh OLEHKY PA3JIMYHBIM CIIOcO0aM MPOBEICHUS SKCIEPUMEHTOB M OOOCHOBATh
CBOM BBIOOp, a TaKkKe CIIOCOOHBI UCIOIB30BaTh TEOPETUUECKUE 3HAHUS 11T MHTEP-
nperauuu “HpopMauuu Wik (OpMYJIUPOBaHUS NMPOTHO30B. YUallUecs, AOCTHUT-
M€ 5 ypOBHS, MOTYT OLIEHUTh Pa3IMYHbIE CIIOCOOBI MCCIEIOBAHUS NPEIIIOKEH-
HOT'O UM BOIIPOCA C HAYYHOUW TOUYKH 3PEHUS U BUJETh OTPAHUYEHUS [IPU UHTEPIpE-
TallMU JIaHHBIX, BKJIIOYasi UICTOUHUKH MOTPEIIHOCTEN U HEONpeaeIeHHOCTEN B Ha-
YUHBIX JaHHBIX.

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-
yarolmue 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 aHHBIX, WJIM B HE BIOJHE 3HAKOMBIX KOHTEKCTaX, MOJIy4aTh BBIBOJIbI, BBITE-
KarolIMe U3 aHaIN3a JaHHbIX, IPUBOJS 00OOCHOBAHUE CBOMX BBHIBOJIOB.

3 ypOBEHb. YUaluecs, JOCTUTIINE 3 YPOBHS, MOTYT OIIUPATHCS HA HE OYEHB
CIIO)KHBIE 3HAHUA JJIsl PACMO3HABAHMS WM MOCTPOEHUS OOBSICHEHUH 3HAKOMBIX
sBJICHUI. 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
OTPaHUYEHHOr'0 KpyTa 3a/Jad. Yualuecs, HOCTUTIIHE 3 ypOBHs, CIIOCOOHBI MpO-
BECTHU Pa3/InyMe MEXIy HAayYHbIM M HEHAayYHbIM BOIPOCAMM U MPHUBECTH JIOKa3a-

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
HAy4YHOT'O OOBSCHEHHUS, MHTEPIPETALMU JAHHBIX, & TAKXKE PACMO3HATh 3ajJady, pe-
[IaEMYI0 B IIPOCTOM 3KCHEPUMEHTAIBHOM HCCieI0BaHUU. OHU MOTYT MCHOJIb30-
BaTh 0a30BbI€ WJIM TMOBCEAHEBHBIE €CTECTBEHHOHAYUYHBIE 3HAHUS, YTOOBI pacro-
3HATh aJICKBATHBIN BBIBOJ| U3 MPOCTOro Habopa AaHHBIX. OHU IEMOHCTPUPYIOT Oa-
30BbIE€ ITO3HABATEIIBHBIE YMEHUS, PACIIO3HABAS BOIPOCHI, KOTOPBIE MOT'YT M3y4YaTh-
Csl €CTECTBEHHOHAYYHBIMU METOJAMU.

1 yposens. Yuamuecs, nocturmue 1 ypoBHs, MOTYT HCHOJIB30BaTh IOBCE-
JTHEBHBIE COJIep KaTeNIbHbIE U MPOLEAYPHbIE 3HaHUS, YTOOBI paclo3HaBaTh 00bsC-
HEHHE IIPOCTOr0 HAY4YHOrO siBiIeHMs. IIpy monxepKke OHU MOTYT BBIIIOJHATH I10
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 JIMIHOMY, MECTHOMY M TJI00aIbHOMY 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 MOTMBHUPOBAHHBIX HAa TPy U OOyu€HHUE IIKOJIHHUKOB. DTO — OCHOBHOM CO-

BPEMEHHBIN MOKa3aTeab KauecTBa 00pa3oBaHUsl.

MeTonoJiornyecKue U METOAMYECKHE ACNIEKThI Pa3BUTHS (PYHKIMOHAJIBHOM
rPaMOTHOCTH MOJAPOCTKOB

3nanue — cuna

% OcHoBHBIE pe3ynbrathl Mexayrapoanoro uccienopanus PISA-2015. @enepalibHbIf HTHCTUTYT OIIEHKH KadecTBa
o6pasosanus (PHMOKO). Odurmaneusiii caiir. URL: https://fioco.ru/results pisa 2015
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B nensax obecneuenus rio0albHOM KOHKYPEHTOCIIOCOOHOCTH POCCUMCKOTO
oOpa3oBanus, BxoxiaeHus Poccuiickoit denepanuu B yucio 10 Bexymmx cTpan
MHUpa O KadyecTBy 00pa3oBaHUs HEOOXOIMMO MACCOBYIO MEIAaroruuecKyio Mmpak-
TUKY MPUBECTH B COOTBETCTBUE C TpeOoBaHUsAMU DeepaabHOro rocyaapCTBEHHO-
ro cra"jaapra oomero oOpa3oBaHMs U MEXIyHapOJIHBIX CTaHIApTOB — 0Opa3oBa-
TEJIBHBIX PE3yJIbTATOB, 3aJaHHBIX B MEXIYHAPOJHBIX MOKyMeHTax OpraHuzanuu
HKOHOMHUYECKOTO coTpynHuuectsa u pazsutus (OEC]).

B mexxnynapognom uccnenoBanuu PISA na€rest oTBeT Ha BOmpoc 00iagaioT
JIU MOJPOCTKU 15-neTHero Bo3pacTa, MOJTYUYUBIIHE 00s3aTebHOE 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 KU3HCHHBIX 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 OOYYaroIIuecss MOTYT BCTPETUTHCS B KU3HU U d(PPeKkTuBHO (GyHK-
IIMOHUPOBATH B COBPEMEHHOM OOIIIECTBE.

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

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

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

B pycie MoaepHU3alMOHHBIX POIIECCOB COBPEMEHHOTO 00pa30BaHUS UAET
AKTUBHBIA TIOUCK TMEarorMYeCKUM COOOIIECTBOM HOBBIX MOJENICH B3aMMOJICUCT-
BUS yuHTeNsd U oOydaronuxcs. OOMUMA yCHIIUSIMH CTICTTHATICTOB 0(OPMIIIIOTCS
KOHTYpBI Oynymieli o0pa3oBaTeIbHON CUCTEMBbI, KOTOpasl JOJKHA MHTETPUPOBATH
MOCJEAHUE JOCTHXKEHUS MTEJarornueCcKoil HAayKy U MPAKTUKH.

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
Ha3BaHueM «HoBbII 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/Ia TaKOe CTpEeMJIEHUE 1aTh TEOPETHUECKYI0 HH(POPMAIIHNIO, OpTa-

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

Y7o L8TH BORKHE M1y

[ToaTOoMy B €ro crpaTeruu IpernojaBaHUsl aKIEHT JENIaeTCsl He Ha 00bsICHe-
HUE YYEHHKaM TEOPETUYECKOIO 3HAHMS, 4 HA POCT U MPOAYKTHUBHOE PaCIIMPEHUE
UX MO3HABATEJIbHBIX MHTEPECOB U (HA ATOW 0a3e) CUCTEMATHU3AIUI0 MHAUBUIYaJb-
HO 3HAYMMOI'O 3HAHMs B IPOLIECCE CaMOCTOSATEIbHON y4eOHO-II03HABATEIbHOU
JeATEIbHOCTH, TO €CTh NPAKTUYECKOTO NMPUMEHEHMs 3HaHusA. TakuMm oOpaszoM, B
COBPEMEHHOM OOpa30BaHHUM TJIABHBIM CTAHOBUTCS HE 3ay4YMBAHHE U MOBTOpPEHHE
3aJIaHHOT0 YYWUTEJIEM ajJrOpUTMa YCBOEHUS MH(OpPMAIMH, & OCMBICIEHUE CAMHM
oOy4JaronmmMcsi TOTPeOHOCTH MPUOOPECTU Ty WM MHYI0 MH(GOPMALMIO, 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
1enecoobpasHo pa3paboTaTth U peaau3oBaTh B 00pa3oBaTEILHOM IPOIECCe KakK-
JIOM POCCUHCKOU IIKOJBI OCOOBIA KypC, B KOTOPOM pa3BUTHE (DYHKIIMOHAIBHOMN
IpaMOTHOCTH OyAeT JNOMUHHUpYOIIed 3amaveil. Ha 3aHsATHSIX NaHHOTO y4eOHOTO
Kypca IIKOJIbHUKHU JIOJKHBI ITOJTYYUTh ONBIT PEIIEHNs KOHTEKCTHBIX 3aJa4 U 3a/1a-
HUH, B KOTOPBIX HEOOXOIUMO HMHTEPIIPETHUPOBATH WH(MOpMAIUIO, TPEOOPa3OBHI-
BaTh €€ U MOJICJIUPOBATh CUTYallUH €€ IPUMEHEHUS B )KU3HEHHBIX CUTYaLIHsIX.
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Ecnu ucxoaute u3 Toro, yto oOpa3oBaHue — 3TO ocobdast chepa conencTBus
KyJIBTYPHOMY Pa3BUTHUIO U CAMOPA3BUTUIO B3POCIICIONIEH JTUYHOCTH, TO OpraHu3a-
M0 00pa30BaTEIbHOM JEATEILHOCTH TEeAarora mo pa3BUTHIO (HYHKIIMOHATIHHOM
TPaMOTHOCTH OOYyYaIOUIUXCS OCHOBHOM HIKOJIbI HEOOXOAMMO MPOEKTUPOBATH U
OCYUIIECTBJISTH C ONMOPON Ha COOTBETCTBYIOIINE KOHIIENTYaJIbHbIE MOJOKEHHUS.

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

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

2) CMBICIIOOOpa3ytoliass  JUHUS ~ OTpakaeT  ocBOoeHHE  ad(HEeKTHBHO-
CMBICJIOBOM CTOPOHBI HAaKOTIEHHBIX BO3MOXKHOCTEH, KOTOpasi ompoOyeTcsi B MHU-
UATUBHOM MPOJYKTUBHOM JI€HCTBUH CYOBEKTA.

Ecnu ucxonuTe 13 TOro, 4To 00pazoBaTENbHbIN Iponecc HE0OXOAUMO CTPO-
UTh B COOTBETCTBUU C JTOMHUHMPYIOLIEHW JIMHUEN COOTBETCTBYIOIIETO 3Tana, TO TO-
r7la B HAYaJIbHOM IIKOJIE HYKHO CO3/aBaTh YCJIOBUSI OCBOCHUS PEOEHKOM MPHUHIIU-
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-
3aThCs CO3BYYEH HOBOW JIOMUHAHTE — JIMYHOW MHMIIMATUBE U MHAUBUYaIU3ALINH.
Cornacao /I.b. DOnbKOHMHY, MPEAMETOM BHHMAHHS TMOJPOCTKA CTAHOBUTCSA €ro
coOcTBeHHas yueOHasl AeSITeNbHOCTD U OH caM. OH UIIET OTBETHI Ha BOIIPOCHI: UTO
s MOTY U 4ero s He Mory? Yto g xouy Ha camoM Jiene? I' e s caMm, 4To BO MHE MOE?
DTO BHUMaHUE peau3yeTcsl B Crenu(UIeCKuX MHTepecax U 0COOCHHOCTAX MOJ-
pPOCTKA: Y HEro MOSBJSIETCS YCTAaHOBKA Ha OOIIMPHBIE IPOCTPAHCTBEHHBIE 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 MOAPOCTOK JOHKEH OIINYINAaTh HOBOE OTHOIIICHHE 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 OO0S3aHHOCTEH, TOBBIIICHUE
TpeOOBaHUM 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 0CUCMEUA U €20 803MOMCHOCmAMU (YepEe3 HOBOE 3Ha-
Hue). [loapocTok NoIKEeH HayduThCsa JEHCTBOBATh IO COOCTBEHHOMY 3aMBbICITy Ha
OCHOBE MPUHSATHSI COOCTBEHHOT'O PEIICHUS, B COOTBETCTBUU C CAMOCTOSITEIBHO T0-
CTaBJICHHBIMHU LIEJISIMU, TOCTPOCHHS] OPUCHTUPOBOYHON OCHOBBI JICHCTBUSI.

5) O0y4eHue MmoaApoCTKa JA0DKHO OBITH 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 «TPAHUIIBD) MPUMEHUMOCTHU TPEABIIYIINX 3HAHUM,
«3acTaBisiiay O0YydYaroImUXCs MCKATh HOBBIE XOJbI, CIOCOOBI ISl JBUXKEHUS B
npeaMeTHoM matepuane. Kaxioe HOBO€ 3aHATHE JOJKHO BOOPYKATh MOAPOCTKA
HOB8bIM CROCOOOM Oelicmeus, KOTOPOE SIBISIETCS OLLYTUMBIM JIJIsl HETO Mpupallie-
HUEM MBIIUICHUS W OHWMAaHUSI, YyBCTBEHHBIM U CYOBEKTHUBHBIM HPE00OeHUEM
(M3MEHEHUEM TPAHMIL U JONYIICHUIN) HPeHCHe20, CA0HCUBUIEZ0CA PaHee Cnocoda
oelicmeuil.

Takum oOpa3zoM, CyIIeCTBEHHON 0COOCHHOCTHIO YUCHHMSI TTOAPOCTKA JTODKHA
OBITH pa3BEpHYyTast padOTa MO MOUCKY Pa3HBIX BO3MOXKHBIX OTHOIIECHUM, a CJIeI0-
BaTeIbHO, U PEIICHUN. DTO BO3MOKHO TOJBKO KaK MOJEIHPOBaHUE, ONPOOOBaHUE
pa3Hbix mozeneil. [TogpocTkoBast 1MIKOJIa 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
21



MO3BOJISIET OTPA3UTh «TO, YTO 5 Y>KE 3HAIO U YETO HE 3HAIOY», 4 IOTOMY CTAHOBUTCSA
HMCTOYHUKOM TIOMCKA W TOPOKIEHUS HOBBIX 3HAHWH, OCHOBOH IJIs mMpeoOpas3oBa-
HUS ¥ CO3/IaHMSI HOBOM MOJIENI. JTOT MPOILECC HOCUT LIUKIIMYHBIN Xapakrep. Eciu
B MJIQJIIIEM IIKOJLHOM BO3PACTE MOJICTH BBITIONHSIIOT OTPAKAIOIIYIO0 (PYHKITHIO, TO
B IOJJPOCTKOBOM BO3pacTe KaykJas HOBas MOJEIb HOCUT OTPAKAIOIIMNA U yIpaB-
JSIOIINI XapaKTep.

OuyeHb BaXXHO, YTO MMEHHO COOTHECEHHUE YIPABISIONIMX U OTPaKarolUX
MojieJiel MO3BOJISIET MPUIATh 00ydeHUE MPOeKTHYIO hopmy. OOydaronimecss MOryT
OKa3aThCs BOBJICUEHHBIMH B PELICHUE PEATBHBIX CIOXKHBIX 33/1ad COI[MyMa, CBOEH
IIKOJIBI, TOPO/ia, TPOU3BOJICTBA U OBITh TOTOBBIMU K PEIICHUIO 3TUX MPOOJIEM, UTO
Ype3BbIYAHO BAXKHO IS OJAPOCTKA.

Ocobast poJib B OJAPOCTKOBOM IIKOJIE JTOJDKHA OTBOAUTKLCS padome ¢ mekK-
cmom. PazHOOOpa3Hble TEKCTHI 33/1aI0T MaTepual, JJIsi KOTOPOTO CIEIHATIbHO 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 uMHTEpHpeTUpoBaHbl B COOTBETCTBUM C BBIOPAHHBIM CIIOCOOOM,
TEKCTBI TIPOSBIISIIOT CBOM PA3NIMYMs KaK UHCTPYKTUBHBIE, ONKCATEIbHBIE U 00BsC-
HUTeNbHbIE. OYeHb MOJIE3HBI TEKCTHI-3a/1a4M, KOTOPBIE COAEPKAaT «HEIOCKa3aHHO-
CTU» B OTHOIIICHUH MPUMEHEHUSI KOMIIOHEHTOB OCBOEHHUS CITIOCOO0B, KOTOPHIEC MPU
pELIEHNH 33/1a4d TOJPOCTOK JOJKEH TOCTPOUTH CaM U TEM CaMbIM MOKa3aTh Ypo-
BEHb C(POPMHUPOBAHHOCTU OCBAMBAEMOTr0 CIOCO0A 3HAKOBOTO MOJICIUPOBAHUS U
conyTcTByromux npouenyp. [lone3Ho mpemnarath TEKCThI-3aJlauyd, KOTOPHIE CO-
JepKaT «U30BITOYHYIO» HH(POPMAIIHIO, TOT/Ia MOJPOCTKY HEOOXOANUMO OyAET BhI-
JIeTUTh U MOOWJIM30BaTh ISl PEIICHUs 3aJa4M TOJBKO Ty MHQOpMAIIUIO, KOTOpas
BCTYIIAET B ONPEICTIEHHBIC OTHOIIEHUS C MPEACTOSIIUM JICHCTBUEM.

Urak, cpencTBoM onpoOOBaHUS HOBBIX BO3MOXKHOCTEH JIJIsl IEUCTBUSI B MO/~
POCTKOBOM IIKOJIE JOJKHA CTaTh yuyeOHas mojelb. JleicTBHE MOJEIUpPOBaHUS B
ATOM CJIy4ae CTaHOBUTCS IEHTPOM Bcell yueOHou paboTel. [lo cpaBHeHuto ¢ Ha-

YaJIbHOW IIKOJION MoJienupoBanue audepeHnnpyercsi, BOSHUKAET UHIUBUYalb-
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HOE MOJICNIUPYIOIIee ACHCTBHE, B MO HE TOJBKO (DUKCHUPYETCS OOIIHii criocod
JEHUCTBUN, HO W TIPEACTABIISIOTCSA PE3yIbTaThl TMOJOOHBIX IEHCTBUMA OTIEIBHBIX
netelt (rae U kKak st Oy;ly 9To MpUMEHSTH). To ecTh 3HaHHE MEPEHOCUTCS U3 y4eo-
HOM CUTYyalll! B IIUPOKHUM 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
WHCTPYMEHT ONpOOOBaHMS HOBBIX BO3MOXKHOCTEH AedcTBus. Eciu 3T0 mpousoii-
NET, TO HOBOOOPA30BAaHUEM MOJPOCTKOBOTO BO3pACTa CTAHET HOZUUUOHHOE MblUU-
JleHue u oeiicmeue, NpoAsaAULeecss 6 CHOCOOHOCMU 8bl0oOpa U C/1e008aAHUA
MOl NOHAMUIIHOIL J102UKe, KOMOPAasA NpeonoymumenbHa 6 OGHHOU cumyauuu, ¢
BUOCHUEM 6CEX €€ 803MONCHBIX O02PAHUYEHUI. ITO U CTAHOBUTCS 0A30BOM OCHO-
BOH MposiBJieHUs (YHKIIMOHATBHON TPaMOTHOCTH MOAPOCTKA.

Pabota ¢ Moaenbio TpeOyeT opraHu3alii OCMBICICHHBIX MEPEXOA0B MEXKY
Pa3HBIMU MOJIEIBHBIMU YPOBHSIMU peabHOCTU. [10ApOCTOK HOMAKEH YyUUTHCS IY-
MaTh, pacCyJaTh U MPUHUMATh PEIICHUS C PA3HBIX MO3UIUHN, B Pa3HBIX KOHTEK-
CTax: JUYHOM M OOIICCTBEHHOM; 00pa30BaTeIbHOM M IPO(PECCHOHAIBHOM; MECT-
HOM, HAIITHOHAJILHOM H 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)KJIOTO 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 HANpPSMYIO 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 YUUTENIEeM, OAHOKIACCHUKAMMU ).

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

Jdran 1. IlosoxuTebHOE caMoolpeaeeHHe K MPeACTOsImed y4eOHo-

NMO3HABATEJIbLHOM JesaATeIbHOCTH (Janee YII/).
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Llae 1. llegaror npeanaraet o0y4aromUMCs MOPA3MBIIUIATh, TOPACCYXKAAThH
Ha MPEJIOKEHHYIO TeMYy, KOTOopasi MOXKET OBbITh MpejCTaBieHa B (OpMe LUTATHI,
BUJCO WM ayAHo-(parMeHTa, OTPbIBKA W3 JIUTEPATypHOIO XYJI0)KECTBEHHOTO
npousBeneHus, Gororpaguu WiK JIFOOOTo APYroro m3odOpakeHus (MOPTPET, Kap-
TUHA, WUTIOCTPAIMs), SKCIIEPUMEHTE WU ONbITE U T.1. YTOOBI MHUIIMUPOBATH 00-
IICHUE HA 33JaHHYI0 TEMY, YYUTENIb BBICTPAUBAET JAUAJIOT, NOJIBOASIINNA K BHYT-
pPEHHEMY 3MOLMOHAIIBHOMY MHTEPECY U OCO3HAHHMIO 3HAYMMOCTH JJII CBOETO JIMY-
HOCTHOTO CTAaHOBJIEHMSI IOHUMaHMsI 00CYk/1a€MbIX OTHOILIEHUH.

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

llaz 3. HeoOXoIMMO MPOBECTH BEpPOAIBbHYIO U 3HAKOBYIO (PUKCALMIO 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 BBIJBU-
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 y3HAaTh.

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.

laz 1. CamocTosiTEIbHOE U3BJICUYEHHE MHPOPMALIUU U3 PA3TUYHBIX 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-
HeAeATeIbHOCTH

[llaz 1. Opranuzaiysi IPUMEHEHUsI HOBBIX 3HaHUI, HOBOTO CIOCO0a MO BbI-
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
npeaMeTHoW obmactu. i penieHusi Hy>KHO NPUMEHSATh 3HAHUS U3 COOTBETCT-
BYIOLIMX 00JacTeil; TpedyeTcsl UCClIeJOBaHUE YCIOBUS C TOUYKH 3PEHUS BbIICIICH-
HBIX MPEAMETHBIX 00JIacTel, a TaKKe MOUCK HEJAOCTAIOIIUX JaHHBIX, TPUUYEM pe-
IIEHUE W OTBET MOTYT 3aBUCETh OT MCXOJHBIX JIAHHBIX, BHIOPAHHBIX (HANIEHHBIX)
CaMUMH O0yYarOIUMHUCH.

3) [IpakTHKO-OPHEHTUPOBAHHBIC 3aJlaud: B YCJIOBHU OIMCAHA TaKas KH3-
HEHHas CUTyalusi, C KOTOPOM MOAPOCTOK BCTPEYAETCS B IMOBCEIHEBHOM CBOEH
KU3HEHHOW TpakTuke. [ pelieHus 3anayu HyKHO MOOWJIM30BaTh HE TOJIBKO
TEOPETUYECKHE 3HAHUS U3 KOHKPETHOW WJIM Pa3HbIX MPEAMETHBIX 00JacTei, 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 OY/yIlleM 3HAHUS W3 PA3IMYHBIX MPEAMETHBIX
oOnacteil. PellieHre CUTYallMOHHBIX 3a/lady CTUMYJIMPYET pa3BUTHE MO3HABATEIb-
HOM MOTHBAIMK 00y4aromuxcs, GopMUPYIOT CIIOCOOBI IEPEHOCA 3HAHUS B IITUPO-
KMH COLIMATIbHO-KYJIbTYPHBI KOHTEKCT.

lllaz 2. ConepxatelibHasi U TMYHOCTHAS pedeKcusl.

Emé pa3 ormetuM, 4Tto oTpedieKCUPOBaHHOE 3HAHHE XapaKTEpU3YeTCs yc-

B60EHHbIMU CNOCODAMU Oeﬂmeﬂbnocmu, NOHUMAHUEM CMblcila NO3HAHUA, JTUYHBIM
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UHDOPMAYUOHHBIM U PYHKYUOHAILHBIM npupaujeruem ydyenuxka. BaxHo, 4ToObI
YUUTENb IOMOT OCO3HATh MOJIPOCTKY, KaK U IOYEMY HOBOE 3HAHHE OKaXET Ha HETO
dbopmupytolee BO3ACHCTBUE, CIETAET €ro Jydllle, PaclIUpUT €ro BO3MOKHOCTH.
OTtpednexcupoBaHHOE 3HAHUE KaK JIMYHOCTHOE MPUPAIEHUE BKIIOYAET B CeOsI CO-

BOKYITHOCTB CJICAYIOIIUX KOMIIOHCHTOB:

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

7

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

\Z

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

\Z

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

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

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

B takom koHTekcTe (yHKIIMOHAIbHAS TPAMOTHOCTh BBICTYIAET KaK CIOC00
COI[MAJILHON OpHUEHTAIMU JIMYHOCTH, HMHTETPUPYIONMICH CBA3b 0O0pa3oBaHMs
(B mepByI0 o4Yepeib 00IIEer0) ¢ MHOTOIIJIAHOBOM Y€JIOBEUYECKOM IEATeTbHOCTHIO.

MOHUTOPUHTOBBIM HCCJIEIOBAaHUEM KadecTBa 00IIero oOpa3oBaHUs, MPHU-
3BaHHBIM OTBETUTH Ha Bompoc: «O0sanarT U ydamuecs 15-JeTHETo Bo3pacTa,
MOJIYYHMBIINE 00s13aTeIbHOE 001Iee 00pa3oBaHKe, 3HAHUSMU U YMEHUSMU, HEO0O-
XOJUMBIMU UM JIJIs1 TIOJTHOIIEHHOTO (PYHKIIMOHUPOBAHUS B COBPEMEHHOM OOIIIECT-
BE, T.€. IJIs PEIICHUS ITMPOKOTO IUANa30Ha 3a7a4 B Pa3IMdHbIX cepax dyeroBeye-
CKOU JIeATEIILHOCTH, OOLIEHUS U COLIMAJILHBIX oTHOLIEHUI?» ™, - sBisieTcs PISA
(Programme for International Student Assessment). U dbyHKkimoHanbHas TpaMoT-
HOCTb oHUMaeTcs PISA kak 3HaHMS U yMEHUS, HEOOXOAUMBIE /711 TOJTHOLIEHHOTO
(GyHKIMOHUPOBAHUS YeIOBEKa B COBpeMeHHOM obiiecTBe. PISA B cBOMX MOHHTO-
pUHTax OLIEHUBAET 4 BUJIa TPAMOTHOCTH: YUTATEIbCKYI0, MAaTEMAaTHUYECKYIO, €CTe-

CTBEHHOHAYUYHYIO 1 (PUHAHCOBYIO.

! MexayHapoauast mporpaMma 1o OIeHKe 0Opa30BaTeNbHBIX IOCTIDKeHNMIT ydammmxcs / Odunmansubiii caiit Mu-
cTUTyTa cTpareruu passutus obpasosanust PAO. URL: http://www.centeroko.ru/pisal8/pisa2018 info.html
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[Ipo6nema pa3BuTus PYHKIIMOHATIBHONW TPAaMOTHOCTH 0Oy4aromuxcsi B Poc-
cun aktyanusupoBanack B 2018 romy Omaromapss Ykasy Ilpesugenta PD ot
7 mas 2018 r. Ne 204 «O HanmoOHAJIBHBIX IEIAX U CTPATETMYECKUX 3a7a4ax pa3BU-
tust 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-
IIUX CTpaH MUpa MO KaYeCTBY 0OIIEro 06paSOBaHI/I}I>>12.

[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 3aTPYIHSAET UX aJanTalMio U CONUAIN3ANIO B corimyme. COBpEMEHHOMY pOC-
CUICKOMY OOIIECTBY HY>KHBI 3(h(EKTUBHBIE TpaXKaHe, CIOCOOHBIE MAKCUMAIILHO
peanu3oBaTh CBOW MOTEHIUAIBHBIC BO3MOXKHOCTH B TPYJI0BOU U MPodheCcCUOHAIb-
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 JajbHEHIel 00pa30BaTeIbHONW TPACKTOPUH MOJIO-
IBIX JIIOJNEH M UX 6rmarococTosHus . JIF060M MIKOJIBHUK XOYET OBITH COIMAJILHO
YCTENIHBIM, €T0 POAMTENIA TaK)KE€ HAJICIOTCS HA BBHICOKUN YPOBEHH OJIATOMOIYYHs

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

20 HaIMOHAJBHBIX LEJIAX U CTpaTerMyecKux 3ajaudax pa3Butus Poccuiickoit @enepanuu Ha nepuoa Ao 2024 rona:
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 Kosanéra I'., JaBeiioBa E., Cunoposa I'. I'mo6anbHble KoMIeTeHITMHA. UTO XAET ydamuxcsi 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
00OOCHOBaHHBIE CYXKJIEHUS U NPUHHUMATh PELICHUs, KOTOpble HEOOXOIUMBbI KOHCT-
PYKTUBHOMY, aKTHBHOMY M Pa3MBIIUIIONIEMY TpaXAaHUHY (MaTeMaTHYeCKas
I'PaMOTHOCTb);

CIIOCOOHOCTH YeJIOBEKa MOHUMAaTh, UCIOJIb30BaTh, OLIEHUBATh 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 JOKA3aTEJbCTBAX BHIBOJIOB B CBSI3M C €CTECTBEHHOHAYYHOMU IMpoOiie-
MAaTUKOW; TOHUMAaTh OCHOBHBIE OCOOCHHOCTH €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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MO3UIMIO MPU PACCMOTPEHUH MPOOJIEM, CBSI3aHHBIX C €CTECTBO3HAHUEM (€CTECT-

14,
BEHHOHAY4YHasi TPAMOTHOCTD)

CIIOCOOHOCTH 4YeNIOBEKa MPUHUMATh 3(PGEKTUBHBIE pEUICHUsI B pa3HOOOpas3-

HBIX (DMHAHCOBBIX CUTYAIMX, CIIOCOOCTBYIOIMNX YIIYYIICHUIO (PMHAHCOBOTO OJia-

romnoJjydus JIMIYHOCTHU U O6IIICCTBa, a TaK)KC BO3MOKHOCTHU Y4AaCTHUA B OKOHOMHYC-

CKOU JKU3HMU.

I1aHUpyeMBbIe Pe3yJbTaThI
MeTanpeaMeTHbIe U MPeJMeTHbIE

I"'pamoTHOCTH

YuraTenbckas

MaremaTtndeckas

EcrecTBeHHO-Hay4Hast

dunancosas

5 knace HaXOJIUT U U3- HaXOJIUT U U3BJIE- |HAXOAUT U U3BJIEKaeT UHPOP- HaXOIuT U U3-
YpoBeHb BJeKaeT MHQOp- | KaeT MareMaruyie- MAIHIO O ECTECTBEHHO- BJIEKaeT (MHAH-
y3HaBaHUS MAalMIo U3 Pa3- | CKyr0 HHGOPMALUIO |HAYYHBIX SBJICHHUSAX B pa3jind- | COBYIO MH(OpMa-
U TIOHUMA- | JIMYHBIX TEKCTOB | B Pa3iIMYHOM KOH- HOM KOHTEKCTE LU0 B Pa3JINYHOM
HUSI TEKCTE KOHTEKCTe
6 xnacc MIPUMEHSIET U3- NPUMEHSIET MaTe- |0OBSCHSIET U ONUCHIBACT €CTe- | 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 LUIO JJIS pelie- | pa3Horo poja mpo- 3HaHUHN pasHoro poza
MpUMEHe- | HUs pPa3HOTro pojia oem pooeM
HUS mpo0iieM
7 kJy1acc aHAIM3HUPYET U dopmynupyet ma- pacro3HaeT U UCCIIEayeT aHAJIM3UPYET UH-
YpoBeHb | WHTErpUpYET HH- TEMaTHYECKYIO JUYHBIE, MECTHBIC, HAIIMO- | (opmanuio B hu-
aHanmmza u | (Qopmammto, To- mpoOIieMy Ha oc- HaJbHEIE, TII00aTHHBIE ecTe- HAaHCOBOM KOH-
CHHTE3a JYYECHHYIO U3 HOBE aHaJIM3a CU- | CTBEHHO-HAY4HbIE IPOOIEMBI TEKCTe
TEKCTa Tyaluu B PAa3JIMYHOM KOHTEKCTE
8 kanace olleHMBaeT POp- | MHTEPIPETHUPYET H | WHTEPIPETUPYET U OIICHNWBA- |OLICHUBAET (PUHAH-
YpoBeHb | My U COAEp)KaHHE | OLIEHUBAaeT Mare- €T JIMYHbIE, MECTHBIE, Ha-  |COBBIE MMPOOJIEMBI B
OIIEHKH TEKCTa B paMKax MaTHYeCKHE JaH- [UOHAIIbHBIE, TTI00ANIbHBIE | Pa3IMYHOM KOH-
(peduiex- | mpeAMETHOro co- | HbIE B KOHTEKCTE €CTeCTBEHHOHAYYHBIE IPO- TEKCTe
CHUH) B JepKaHus JIMYHO 3HAYUMOH | OJeMBI B Pa3IMYHOM KOHTEK-
paMikax CUTYyaluu CT€ B paMKax IpeAMETHOTO
npeaMeT- coJiepKaHus
HOTO CO-
JepKaHusl
9 knacc olileHMBaeT QOp- | HMHTEPHPETHPYET U | MHTEPIPETHUPYET U OIICHUBA- | OIIEHUBAcT (u-
YpoBeHb | My UM cofiep)KaHUE€ | OIICHMBAET MaTe- | €T, JeJaeT BHIBOJBI U CTPOUT | HAHCOBBIE MPO-
OLICHKHU TEKCTa B paMKax MaTHYECKHE pe- MIPOTHO3BI O JINUHBIX, MECT- Onemsbl, Aenaer
(peduiex- | MerampenMETHO- 3yJIbTaThl B KOH- HBIX, HAIIMOHAJIBHBIX, TJ10- BBIBOJBI, CTPOUT
CHH) B TO COJIEpKaHUsI | TEKCTe HAIlMOHAIIb- OabHBIX €CTECTBEHHO- MIPOTHO3KI, MIPe/I-
paMkax HOW Wi rnofanb- | Hay4yHBIX IpoOieMax B pas- jaraet myTH pe-
MeTarpen- HOU CHUTyaIlH JMYHOM KOHTEKCTE B paMKax HICHUS
METHOTO METaNpeIMETHOTO CO/IepKa-
cojieprka- HUS
HUS
Y PISA /I Oduumansueii  caiit  MEcTHTYTa  CcTpatermm  pasBuTHs  oOpasoBamms PAO. URL:

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

! [Tnanupyembie pe3ybTaThl OTPaKAIOT CTPYKTYPHBIE KOMIIOHEHTHI Pa3IMIHOTO BHAA IpaMoTHOCTH 1o 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 cobcT-
BEHHYIO TTO3UIIHIO
MO0 OTHOLICHHUIO K
MPOYUTAaHHOMY

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

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

OLIEHUBAET Qu-
HaHCOBBIE JIeiCT-
BUS B KOHKpET-
HBIX CUTYAIHSX C
MO3ULIUN HOPM
MopaJ 1 o01I1e-
YeTI0BEYECKUX
LIEHHOCTEM, IpaB
1 00s13aHHOCTEH
rpaXkaHHHA
CTpaHbl

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 YUPEKIECHUE WHIUBUAY Al 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 OOyYeHHs] B OJJHOM 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 aJ1st MOJIyJIsl €CTECTBEHHOHAYYHOM 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 9eTBEpPTh — MOJIYJIb «MaTeMaTH4YeCKasi TPaMOTHOCTDY,

3 4eTBepPTh — MOJIyJIb «ECTECTBEHHOHAYYHAasI TPAMOTHOCTBY,

4 9eTBepTh — MOYJIb «(PMHAHCOBASI TPAMOTHOCThY.

[Iporpamma mpeanojiaraeT MO3TaHOE Pa3BUTHE PA3IMUYHBIX YMEHHH, CO-
CTaBJISIONINX OCHOBY (D)YHKITMOHATHHOU TPAMOTHOCTH.

B 5 xmacce oOydaromuecss ydaTcss HaXOIuTh W HW3BJEKaTh HMHOOPMAIIUIO
Pa3TUYHOTO MPEIMETHOTO COECPKAHUS U3 TEKCTOB, CXEM, pUCYHKOB, TAOJIHII, THa-
rpamMM, IpeACTaBICHHBIX KaK Ha OYMa)KHbBIX, TaK U JIEKTPOHHBIX HOocUTesx. Mc-
MOJIB3YIOTCS TEKCTHI pasziinuHble 10 odopMieHHUI0, cTIiMCTHKe, hopme. HPop-
Mallsi TpeACTaBlieHa B Pa3IMYHOM KOHTEKCTE (CeMbs, JOM, APY3bs, IMPUPOJA,
ydeba, paboTa U IPOU3BOJICTBO, OOIIECTBO U JP.).

B 6 knacce dbopmupyercs yMEeHHE NMPUMEHSATH 3HAHUS O MAaTeMaTHUYCCKHX,
€CTECTBEHHOHAYUYHbBIX, (DUHAHCOBBIX M OOILECTBEHHBIX SIBICHUSX MJI PEIICHUS
MOCTABJICHHBIX ME€PE]l YYCHUKOM MPAKTUYECKUX 3a]1ay.

B 7 knacce oOydaronuecs ydarcs aHaIM3UpOBaTh U 0000111aTh (MHTErPUPO-
BaTh) HHGOPMAIIUIO PA3IUIHOTO MPEAMETHOTO COJCPKAHUS B pa3HOM KOHTEKCTE.
[Tpo6ieMbl, KOTOPBIE YUCHHKY HEOOXOIUMO MPOaHATU3UPOBATh M CHHTE3UPOBATh
B €JIUHYIO KapTUHY MOTYT UMETh KaK JIMUYHBIA, MECTHBIM, TaK U HAIlMOHAJIbHBIA U
riio0aneHbIi acniekThl. IIIKOMBPHUKM TOHKHBI OBJIAJIETh YHHUBEPCAIBHBIMH CIIOCO-
Oamu aHanmu3a HHGOPMALIUK U €€ UHTErPallK B €UHOE 1IEJI0€.

B 8 kiacce MIKOJIBHUKY ydaTcsl OLEHUBATh U UHTEPIPETUPOBAThH Pa3IUUHbIC
ITOCTaBJICHHBIC TIepe]l HUMH MPOOJIEMbI B PaMKaX MPEIMETHOTO COJICPKAHMUS.

B 9 xnacce gopmupyercs yMeHHE OLIEHUBAThb, HHTEPIPETUPOBATH, J€IaTh
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.

34



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 oOy4eHus) 1 UTOTOBOM aTTECTAllMU MO JaHHOMY Kypcy B popMmaTax, mpeay-
CMOTPEHHBIM METOJAOJIOTUEN U KPUTEPUSIMU OLICHKM KadecTBa oOIero oopa3oBa-
HUSl B 00111€00pa30oBaTeIbHBIX OPraHU3AlMIX Ha OCHOBE MPAKTUKH MEXIyHapOI-

HBIX I/ICC.]'IGILOBaHI/Iﬁ Ka4ycCTBa IIOATIOTOBKN o6yqafom1/1xc;1.
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YUYEBHO-TEMATHUYECKOE INTAHUPOBAHHUE YYEBHOI'O KYPCA
Moayiab «OCHOBBI €CTECTBEHHOHAYYHOI TPAMOTHOCTH»

5 kaacce
Tema 3ansaTust Bcero yacos, Teopus | Ilpakmuka Ilnanupyemblii 00pa3zoBa-
1/2 yaca B HegeJ10 TeJAbHBIA pe3yJibTaT
38yKo6ble ABJIeHUA
3BYKOBBIC SIBJICHUSI. 3BYKHU KUBOU U HEKUBOU MPUPOJIBI.
y YK PHPOA 0/2 0/1 0/1 Haxomut u n3Bnekaer uHpop-
CHBIIIUMBIC U HECIIBIIIUMBIC 3BYKH.
» MAaIUIO U3 PA3IMYHBIX TEKCTOB
[IIym 1 ero Bo3I€HCTBHE HA YEIOBEKA. 1/2 0/1 1/1
Cmpoenue sewgecmea
Bona. YHUKaIbHOCTB BOJIBL 1/3 0/1,5 1/1,5 HaxomwT 1 n3BieKaeT HHbOp-
YTIIeKHCIBINA Ta3 B IPUPOJIE U €T0 3HAUCHUE. 0/2 0/0 0/2 MALHIO U3 PasIMYHbIX TEKCTOB
3emnsn u 3emnan kopa. Munepanwvi
3emutsi, BHyTpEHHEE CTPOCHHE 3eMJIi. 3HAKOMCTBO C MUHE-
- BHYTP thoct . . 1/2 0,5/0,5 0,5/0,5 Haxonaut u uzBnekaet uugop-
paniavl, TOPHOM OPONO 1 PyAIOH. MAIIMIO U3 PA3JIUYHBIX TEKCTOB
Atmocdepa 3emun. 1/2 0/0 1/2 P
Kueas npupooa
YHUKaIBHOCTD IJTAHETHI 3eMJIsl. Y CIIOBUSI JIJIsl CYIIIECTBOBA-
. JUBLCYI 1/3 0,5/2 0,5/1 Haxoaut u u3Bnekaet nudop-
HUs Ku3HU Ha 3emuie. CBOMCTBA JKUBBIX OPTaHU3MOB.
= MAIUIO U3 PA3IUYHBIX TEKCTOB
ITpoBenenune pyOexHON aTTecTaluu 2 0 2
Hroro 8/18 1/6 7/12
6 kJacc
Tema 3ansiTHsA Bcero yacos, Teopus | Ilpakmuxa | Ilaanupyemblii 00pa3oBaTeib-
1/2 yaca B HeneJ110 HBIH pe3yJIbTaT
Cmpoenue geuecmea
Teno u BemecTBo. Dopma, 00BEM, TUIOTHOCTD. 0/1 0/0 0/1 ITpuMenser MHbopMAIIIO, 13
Macca. M3mepenne macchl Tej1. EquHHIBI MACChI 0/1 0/0 0/1 puy PMaIHo,
Crpoenue BeniecTBa. ATOMBI M MOJIEKYJIbl. Moenu BICHCHIYIO H3 TEKCTa, 1A pe-
p ‘ YIIBL. 1/2 0,5/0,5 0,5/1,5 IIEHHsI PA3HOTO pojia MpodiieM
aToMa.
Tennogvle agnenusn
Tennossie sinenus. TermnoBoe pacimpenue Ten. Hc- 12 0.5/0.5 15/05 [Ipumensier nndopmanuio, u3-
MI0JTb30BAHNE SIBJICHHS TETDIOBOTO PACIITUPEHUS JUIS W3- s T BJICUEHHYIO W3 TEKCTa, JUIS pe-
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MEpPEHHUS TEMIEPATYypPHI. IIEHHsI Pa3HOTO poja MmpodiieM
[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
” [Tpumensier undopmaluio, u3-
Mogens ConHeunoit cucremsl. U3yuenue u uccienoa- BJICIEHAYIO W3 TEKCTA, LI e
uue JIynsl. MccnenoBanus OamKkaimx mianet — Map- 1/2 0,5/0,5 0,5/1,5 y ’ P
IIEHMsI PA3HOTO pojia mpodiieM
ca, BeHepnl.
Kuesasn npupooa
I{apcTBa KUBOM IPHUPOIBI 214 0,5/2 1,5/2 [Tpumensier nHpopMarImio, u3-
. BJICUCHHYIO U3 TEKCTA, A pe-
[IpoBenenue pyOexHON aTTecTaluu 2 0 2 y VA P
IIEHHsI PA3HOTO pojia mpobdiieM
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, KHUIAKOCTEH 1 AHaIM3UPYyeT U UHTETPUPYET
ra3oB. Ju¢dysus B razax, KUIKOCTAX U TBEPABIX TeJIaX 1/3 0/1 1/2 UHGOPMALIUIO AJIS IPUHSATHS
perieHus
Mexanuueckue agnenusn. Cunvt u 0guscenue
Mexanunyeckoe nBuxeHue. ['uapoycunurens AHanu3upyer U UHTETPUPYET
1/3 0/1 1/2 WMH()OPMAIIHIO TSt IPUHSTUS
pelieHus
3emaa u muposoii oxean
3emutst. AtmocdepHsbie siBiieHus. MupoBoit okean. J{aB-
AHaIM3UPyET U UHTETPUPYET
JIEHUE BOJBI B MOPAX U OKeaHax. MccaenoBanue 1Ha Mo- 1/3 0/1 1/2
N UHGOPMAITUIO JUTS IPUHSITHS
peit u OKeaHOB. -
HccnenoBanue Mopei u okeaHoB. MapHaHcKasl BliaJInHa 1/3 0/1 1/2 P
Yenoeek u 300poeve
dusnyecKkre ynpaxHeHUs 1/2 0,5/0,5 0,5/1,5 AHaJIM3UPYeT U UHTETPUPYET
DuU3HOI0TUs U PABUILHOE NMUTAHUE 1/2 0/0,5 1/1,5 UHGOPMAITUIO JUIS IPUHSITHS
[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 | Ilnanupyemblii 00pa3oBa-
1/2 yaca TeJbHBbIN pe3yJabTaT
B HeJeJ10
Cmpykmypa u 31eKmpudecKue ceolicnea euiecme
1. DJIeKTpUYECKHE SIBICHUS. 1/2 0,5/1 0,5/1 [TpuHHUMaET pelieHne Ha 0c-
2. XHUMUYECKUE MPOLIECCHI. DICKTPOIIH3. 1/2 0,5/0,5 0,5/1,5 HOBE OLICHKU M UHTEepIpEeTa-
3. DJIEKTPOMAarHUTHBIC SIBJICHUSI. 1/2 0/0,5 1/1,5 UK WHPOPMAITHA
4. [TpoM3BOICTBO M KCITOJIL30BAHKE DJICKTPOIHEPTHH. 1/3 0/0,5 1/2,5
IKonozuan 3emnu
5. I'nobabHOE MOTEIUICHHUE 0/2 0/0 0/2 [TpuHUMaeT pelieHne Ha 0c-
6 [TapHuUKOBBIN Y3PPEKT: ACUCTBUTEIHLHOCT WA BEIMBICEN? 1/2 0/0,5 115 HOBE OLICHKU U MHTEpIpeTa-
MU UHQOpMaLUH
Yenosek u 300posve
7. Buytpennss cpena oprannzma. Kposs. 0,5/2 0/0,5 0,5/1,5 [TpuHMMaeT pemeHnue Ha oc-
8. MenuiuHa copra 0,5/1 0/0 0,5/1 HOBE OILICHKH M MHTEepIpeTa-
ITpoBenenue pyOexHO 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 metamios. 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 HEOTIPENEIEHHOCTH
EcrecTBenHas pagnoaktuBHOCTh. [IpeoOpazoBanue MHOT'033JJaYHOCTH
BHYTPEHHEH SHEPTHH aTOMHBIX SIIEP B TETUIOBYIO H AJICK-
2. TPUUECKYIO SHEPTUI0. ATOMHBIE CUJIOBBIE YCTAHOBKU 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

DKkocucrema Kak caMOOpranm3yromasacsa cucTteéMa opra-

HU3MOB U (PU3UUECKOM cpebl UX OOUTAHUS U B3aHMO- 1/3 0,5/0,5 0,5/2,5
o OnenuBaeT nHMOPMAIHIO U
nercteus. [1oTokM BelecTBa U SHEPTHH B YIKOCUCTEME
MIPUHUMAET PEIICHHE B YCJIO-
['unoTe3sl BOSHUKHOBEHHMS J)KM3HU. Pa3BuTHE MpeicTaB- .
€HUI 0 IPOUCXOXKIEHNH )KU3HU Ha 3emiie. Dpbl IpeB BIAX HEONPEACICHHOCTH H
b . -
o . . 0,5/3 0/0,5 0,5/2,5 MHOT'03a1a9HOCTH
HeHIIen U ApeBHEH Ku3HU. Pa3BUTHE )KU3HU B ME€3030€ U
KaifHO30€. AHTPOIIOTEHHOE BO3JICHCTBUE Ha Onocdepy.
Hacneocmeennocms duonocuueckux o0vekmos. Yenosex u 300posve
3aKOHOMEPHOCTH H3MEHYUBOCTHU: MOTU(DUKAIIMOHHAS 1
MyTallUOHHAA U3MCHYUBOCTH. OcCHOBHEBIE METOAbI CCIICK- 1/2 0/0 5 1/1 5 OHCHHBaCT I/IHq)OpMaHI/II'O u
JE8%07%) paCTeHHﬁ, 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

HHCTPpYMEHTBI U CpecTBa

5 KJtacc
YpoBeHb y3HaBaHUS
" IIOHUMAHUA

Yuum 6ocnpunu-
Mamb U 00bACHAMD

Haxonur u u3Bieka-
eT uHhOopMaITHIO 13
pa3IMYHBIX TEKCTOB

Onpenenuts BUJ TEKCTA, €ro HCTOUHUK. OO0CHOBATH CBOE MHEHHE.
Bb11enuTh OCHOBHYIO MBICIIb B TEKCT, PE3IOMUPOBATH €T0 UICHO.
[TpenioxuTh UM 0OBACHUTD 3ar0JI0BOK, Ha3BaHUE TEKCTA.
OTBeTuTh Ha BONPOCH! ciaoBaMu TekcTa. COCTaBUTh BOIPOCHI 11O
TEKCTY.

[TpomoKUTh IPEUI0KEHNE CII0BAMH U3 TEKCTa.

TexcTbl (yueOHBIH, Xy10)KECTBEH-
HBII, HAYYHO-TIOMYJISPHBIN, ITy0-
JULMACTUYECKUM; TTOBECTBOBA-
TENbHBINA, ONMUCATENIbHBIN, 00BsC-
HUTEJIBHBIN; METUMHBIN ).

[To copepkaHuIO TEKCTHI JOJKHBI

ungopmayuro OnpenenuTh Ha3HAYEHUE TEKCTA, MPUBECTU MPUMEPHI KU3HEHHBIX | OBITh MaTEMaTUYECKHE, €CTECT-
CUTYyaIlMid, B KOTOPBIX MOXXHO M HYXXHO KCIIOJIb30BaTh WH(pOpPMa- | BEHHO-HAYYHbIC, (PUHAHCOBBIC.
LIUIO U3 TEKCTA. O0BeMm: He Ootee OHOM CTpaHU-
IbI.
6 Kiacc [Tpumensier uupop- | ChopmynupoBaTh MpoOIEMy, OMUCAHHYIO B Tekcte. OmnpenenuTs | 3adauu (poOIeMHbBIE, CUTYAIlH-

YpoBeHb OHUMA-
HUSI U IPUMEHECHUS

Yuum oymamo u

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

KOHTEKCT.

Beienute nHbOpManmio, KOTopas IMEeT MPUHIUIHAIBLHOE 3HaYe-
HUE JUI pelIeHUs IpOoOIeMBbl.

OTpa3uTh ONMCAHHBIE B TEKCTE (PAKThl U OTHOILIECHUS MEXKIY HUMHU

OHHBIE, IPAKTHKO-
OpPUEHTUPOBAHHBIE, OTKPHITOTO
TUIIa, KOHTEKCTHBIE).
[TpoGnemMHO-TI03HABATEIBHBIC 3a-

paccyascoams B rpad-cxeme (kiactepe, TabauIe) OaHusl.

W3 mpe/io)KeHHBIX BapUAaHTOB BBIOpATh BO3MOXKHBIC MYTH U CIIO- | I paguueckas Ha2asoHOCmy.
cOOBI pelIeHus MpooIeMBbl. rpad-cxemsbl, KJ1acTepbl, TAOIHIIbI,
BceraBuTh TponymieHHYHO B TeKCTEe HWH(MOPMAIMIO W3 TaOJHIGI, | JHATPAMMBI, HHTEUICKT-KAPTHI.
rpag-cxembl, TUarpaMMal. H306pazumenvras naznaoHocmo.
[TpuBecTr TpUMEpHI KU3HEHHBIX CUTYalldid, B KOTOPBIX MOTYT | WILTIOCTPAIMH, PUCYHKH.
OBITh IPUMEHEHBI YCTAHOBJICHHBIE MTYTH M CIIOCOOBI pelieHus npo- | [lamamxu ¢ anrOpuTMaMH peliie-
OJICMBEL. HUA 3a/1a4, Tpo0sem, 3aJaHui
[TocTpouTh anroput™ penieHus mpoodIEMBbl O TAHHOMY YCIOBHIO.

7 Knacc AHanu3upyeT u UH- | BBIIENUTh COCTaBHBIE YacTH B MPEJACTaBICHHOW WH(poOpManuu | TeKCThI, 3a1a4u, CUTYyaIlun

YpoBeHb aHaNMM3a U | TErpupyeT HHPOp- (Tekcre, 3amaue, mpobiieMe), yCTAaHOBUTh MEXKIYy HUMHU B3aUMOCBS- | 3adauu (MpoOIeMHbIE, CUTYaIlH-
CHUHTE3a MAITUIO JUTS IPHHS- | 3H. OHHEIE, MPAKTHUKO-

Yuum ananusupo-
6amu u uHmepnpe-
muposams npoobJie-

Mbl

TUS pCHICHUA

ChopmynupoBath mpobiieMy Ha OCHOBE aHaIM3a IMpeJICTaBICHHON
curyarun. OnpenennTh KOHTEKCT MPOOIEMHOM CUTYAIIHH.
Onpenenutb 067acTh 3HAHUM, HEOOXOIUMYIO Ul pELIeHHs JaH-
HOM MpoOIeMBI.

ITpeoOpa3oBaTh HHPOPMALIMIO U3 OJHOM 3HAKOBOM CHCTEMBI B JIPY-

OPUECHTUPOBAHHBIC, OTKPHITOTO
THIIA, KOHTEKCTHBIE).
[Tpob6neMHO-TT03HABATEIBHBIC 3a-
oanusl.

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

CocTaBUTh aHHOTAIUIO, PEKJIaMYy, IPE3EHTAIIHIO.

[TpenioskuTh BapuaHThI PEHICHUsSI MPOOJIEMBI, 00OCHOBATh UX pe-
3YJIbTATUBHOCTD C IOMOIIbIO KOHKPETHOI'O NPCAMETHOI'O 3HAHMA.
[TpuBecTH TpUMEpHI )KU3HEHHBIX CHTYallUd, B KOTOPBIX OIBIT pe-
MICHHUS HJAaHHBIX HpO6JIeM II03BOJIUTH 6LITL YCHICIHBIM, PC3YyJibTa-
TUBHBIM.

CocTaBUTh aNTOPUTM peIIeHUs MPoOIIeM TaHHOTO Kiacca.

Crenath aHATUTUYCCKHAE BBIBOJIBI.

rpad-cxeMsbl, KJIacTepbl, TaOJIHUIIHI,
JUarpamMMbl, HHTEIUICKT-KapThI.
H300pazumenvhas Ha2is0HOCMb.
WJUTIOCTPAIINH, PUCYHKH.
Ilamsamku ¢ anropuTMaMH perie-
HUS

8 Kacc
YpOBEHb OIICHKH B
paMKax IIpeIMeETHO-
IO COJICPIKaAHUS

Yuum oyeHueambs u

IIpunumaer pemre-
HUE Ha  OCHOBE
OLIEHKH W MHTEPIIpE-
Tal1 HHPOPMALUU

OneHnuTh KayecTBO MPEACTABICHHOW HMH(OpMAIUu sl PelIeHUs
JIMYHBIX, MECTHBIX, HALIMOHAJIBHBIX, ITI00AJIBHBIX IPOOIEMBI.
[Tpe1oXuTh IMyTH U CIIOCOOBI pelIeHus] 0003HAYCHHBIX TPOOIEeM.
CriporHo3upoBaTh (MPEANONOKUTh) BO3MOXKHBIE —I1OCIIEACTBUSA
MPEIJI0KEHHBIX IEUCTBUM.

OneHuTh NpeUIoKEeHHbIE TYTH U CIOCOOBI pelieH s Mpo0ieM, Bbl-

TekcTsl, 3a1au, CUTyallu
Kapmul: monenbHbIE, TEXHOJIOTH-
YECKHUE, MEHTAJIBHBIE, IOPOKHBIC

NPUHUMAMb peule- OpaTh 1 000CcHOBaThH HanOoJee 3P PEKTUBHEIC.
HUs Coznate JOpOXKHYIO (MOJEIbHYIO, TEXHOJIOTUYECKYIO) KapTy pe-
IIEHUsI TPOOJIEMBI.
9 knacc OuenuBaer wuHbpop- | ChopmynupoBaTts mpodiemy (IpobdieMbl) Ha OCHOBE aHaIK3a CU- | TUnMuHbIE 3a1a4u (3aJaHus) Me-

YpOBEHb OIIEHKH B

paMKax Metarnpen-

METHOTO COJIepKa-
HUS

Yuum oeticmeosams

Malluro " HpI/IHI/IMa-
€T pEILICHUE B YCIO-
BUSIX HEOIPEICIIEH-
HOCTH W MHOIo3a-
JTAYHOCTH

Tyaluu.
BbiienuTe rpaHUuYHBIE YCIOBHS HEONPEAEIEHHOCTH MHOTr03a/ady-
HOCTH yKa3aHHOM MpoOIeMBbl.

OTt00paTh (Ha3BaTh) HEOOXOAUMBIE pecypchl (3HaHHUA) JUIS pelle-
HUS IPOOJIEMBI.

BeiOpath 3 pekTHBHBIE MyTH U CIIOCOOBI peIIeHuUs TPOOIEMBI.
O6ocHoBaTh cBOM BBIOOp. [loKa3aTh pe3ylbTaTUBHOCTh U LIEJIECO-
00pa3HOCTh BHIOPAHHBIX CIIOCOOOB AEATEIbHOCTH.

TAPEeIMETHOTO M MPAKTHYECKOTO
Xapakrepa.

Herunuunsie 3aqaun (3anaHus)
METanpeIMETHOTO U MPaKTHyIe-
CKOTO XapakTepa.

KomruiekcHbIe KOHTEKCTHBIE 3a-
naqu (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 0O0BEKTUBHO CYIIECTBYIOILIEE B MPUPOJE (PUINUYECKOE SBIICHUE, BHI3bIBAEMOE
MEXaHUYECKUMHU KOJeOaHUSIMU KaKoro-iubo ymnpyroro Tena (TYyro HATSHYTOH CTPYHBI WIIU
MeMOpaHBbI, TOJIOCOBBIX CBSI30K, METAJUIMYECKON WM AEPEBSHHOM IACTUHBI, BO3YIIHOTO CTOJ0a,
3aIOJIHAIOUIETO KOPIYC AYXOBBIX HHCTPYMEHTOB U T.I1.), B pE3yJbTaTe Yero o0pa3yroTcsi 3BYKOBBIE
BOJIHBI, BOCIIPHHHMAEMBbIE YXOM U MpeoOpa3zyemble B HEM B HEPBHBIE UMITYJIbCHI.

2. B My3bIKanbHOM TEOPHH 3BYK — 3TO (PU3HUECKOE SBIICHUE, BBI3IBAEMOE MEXaHHUECKUMU
KOJICOAHUSIMH KaKOro-JIMOO ympyroro Tena (HampuMmep, HATSHYTOH CTPYHBI THTapbl), W B
pe3yabTaTe 3TUX MEXaHHYECKUX KOJICOaHWH 00pa3yroTcsi 3BYKOBBIE BOJIHBI, OHU BOCHIPUHUMAIOTCS
YXOM H MPeo0pa3yloTcs B yX€ B HEPBHbIE UMITYJIbCHI.

3. B HayyHOM 3HaHUU 3BYK paccMaTpHUBaeTCs Kak KojeOaHUs YacTHI[ B YIPYTHUX cpenax,
pacmipocTpansitoniecss B (GopMe MPOAOIBHBIX BOJH, YacTOTAa KOTOPBIX JIEKHUT B Ipeenax,
BOCIPUHHUMAEMBIX YEJIOBEUECKUM yXOM, T.€. B cpenHeM oT 16 1o 20000 I'u (1 I'm — 1 xonebanue B
CEKYH]Y).

4. 3ByK MOpOXJOaeTcs MEXaHW4YecKMMM KojeOaHusMu. OJHAKO IS TOro, 4TOOBl 3TH
KOJIGOAHUsI CTalld CIIBIIIHBI, OHU JOJDKHBI TPOUCXOIUTh B KaKOW-HUOYAb cpene: BO3AYyXe,
KUJIKOCTH WJIM TBEepAOM Tene. braromapst cpene 3Byk KoeOaHWH MOXKET JOCTUYh yXa CIYIIATels.
Konebanuss Moryr ObITh NMpaBWIBHBIMH, TO €CTb, APYIMMM CJIOBaMH, OOBEKT CO3/1aeT B Cpele
BOJIHBI, CIIEIYIOIIME Yepe3 CTPOro OINpe/eieHHbIE BpPEMEHHbIE NMPOMEXYTKH. B 3TOM ciyuae
pe3yabTaTOM SBISIETCS MEJIOAMYHBIA 3BYK. OnHAKO, ecii KoJleOaHWs HeNpaBHIbHBIC, TO HX
BO3/ICHICTBHE HAa HANIM YIIH JOCTaBISIET TOpa3/l0 MEHbBIIE YJOBOJBCTBUS. 3BYK, SBISFOIIUNACS
Pe3yIIbTATOM MTOX0OHBIX KOIeGAHHIT, HA3BIBACTCS IIYMOM .

5. 3ByKOM Ha3bIBalOTCAd MEXaHUYECKHE KOJeOaHUs BO3]yXa, BOCIPUHHMAEMble OpraHaMH
cinyxa. Bo3myx BuOpupyer - ObICTpO KOjIeOJeTCs B3al-Blepe]] - MPHU JABHKEHUU B HEM JIFOOOTO
oOwvekta. Hampumep, ymapsis B OyOeH, Mbl 3acTaBiisieM BUOpHUPOBATh TYrO HATSAHYTYIO KOXY,
KoJIeOaHUsI KOTOPOM TepenaloTcsi MOJIeKyJlaM BO3Jyxa. B BO3Jyxe BO3HUKAIOT 3BYKOBBIE BOJIHBHI,

CIBIIIMMBbIE Hamu. BenmuuHa 3BYKOBBIX BOJIH NOAAACTCA U3MEPCHUIO — YEM OOJIbIlIE OHU IO

1® o marepuanam Jlerckoit sHImKIOMeMH https:/potomy.ru/world/2284.html
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pa3maxy, TeM rpomue 3ByK. [lo Mepe ynaneHusi or 00beKTa 3By4aHUs! BOJIHBI TEPSIOT CBOIO CHITY,
T05TOMY MbI IIIIOXO CIIBIIIHM 3BYKH Ha GOJIBIIOM PACCTOSHUM .

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

3aoanus:

1. HazoBuTte, 0 4eM roBOPUTCS B KAKJIOM (pparMeHTe TEKCTa.

2. OOmBsicHHTE, KaKas II1aBHASI MBICIIb O0BETUHSIET 3TH (PParMeHThI TEKCTA.

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

4. HaiinuTe B KaXXJ0M (pparMeHTe TEKCTa OOLIUE CII0BA, KOTOPbIE XapaKTePU3YyIOT Gpu3nye-
CKO€ SIBJICHHE — 3BYK.

5. Ilpuaymaiite Ha3BaHHE OOIIEMY TEKCTY.

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

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

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

9. Ompenenute Ha3HAYEHUE MPEACTABICHHON HH(OPMALIUH.

Tema 2. Illym u ezo 6030eiicmeue Ha 4enoseka

Texcm Ona umenus

3ByK (3ByKOBas BOJIHA) — 3TO BO3HUKHOBEHHUE M paclpoCcTpaHeHue KojaeOaHui B KaKOM-JIH00
BelllecTBe, Oyab TO BO3AYX, JKUAKOCTh WM TBepaoe Teno. Ecim Obl Ha JlyHe OblLIM >KUBBIE
CYLIECTBa, CIIyX UM HE MOHaxoOuics Obl, Tak Kak Ha JlyHe HeT arMocdepsl, a B O€3BO3LYIIHOM
IIPOCTPAHCTBE 3BYK HE PACIPOCTPAHIETCS.

W3ny4aroT 3BYKOBblE BOJHBI KOJEONIOLIMECs Teja: CTPyHa, KaMepTOH (€Clu 10 HUM
YAAPUTB), TOJIOCOBBIE CBA3KU YEJIOBEKA U KUBOTHBIX, KPBUIbS HACEKOMBIX.

3ByKOBasi BOJIHA XapaKTepU3YeTCs YacTOTOM W JIMHON BOJHBL. Korma mox Bammum yxom
3YOUT KOMap, Bbl CIIBIIIUTE 3BYKH BBICOKOM YaCTOThI, a KOTJAa CYIUT IIMENb, TO CIBIIIMTE 3BYKH
HU3KOH 4acCTOTBHI.

T'onocoBoii ammapar uenoBeKka, Kak M JIIOOOW HMCTOUYHUK 3ByKa, IEpedaeT SHEPrHio B
OKPY)KaIOIIlyI0 Cpelly, HO 3Ta 3Heprusi odeHb mana. [IpeacraBsre ceOe, YTO BBl HA CTAJUOHE, ITIE
oTHOBpeMeHHO roBopsaT U Kpuyar 10000 uenoBek. M eciam mpeBpaTuTh MOTOK SHEPTHHM ITHX
rOJIOCOB B JJIEKTPUYECKYIO, TO €€ €[Ba XBaTUT Ha JIAMIOYKY MAaJICHBKOIO JJIEKTPUYECKOTO

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

T 111. Konnonu «Bonbuas suuuknonenus Hlkonsuaukay». M.:Machaon, 2018, 256 c.
8 PLIT. Tomsimuna. 3Byk // @usudeckast sumuknonenus : [B 5 1.] / T. pex. A. M. TIpoxopos. M.: CoBeTcKast SHIIHKIIO-
neaust (T1. 1—2); bonbrias Poccuiickas saiknoneans (tt. 3—>5), 1988—1999.
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ycrpoiictBa. OOHUM U3 OPEBHEMIIMX TAaKUX YCTPOMCTB siBisieTcss pymnop. Celidac 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 CHEeIHaTIbHBIMU
npubopamMu — 1mymomepamMu. COBpEMEHHBIM TEXHOJIOTMYHBIH MHpP COAEPKHUT MHOXKECTBO
MCTOYHMKOB LIIyMa. DTO: pa3JIM4HbIE BUJIbI TPAHCIIOPTA, 3BYKH pabOThI KAKUX JIMOO YCTPONCTB MU
o0opynoBaHus, 3ByKOBas ammaparypa M Tak jJajiee. BoT BapuaHThl pacrnpeiesieHus IIyMOB IO
IPUPOJIE BO3HUKHOBEHHUS: MEXaHMYECKHE — 3BYKH, BO3HHUKAIOIIME IpPU padoTe pazIU4HbIX
MEXaHU3MOB; adpoauHamuueckue. Crola BXOAST IIyMbl, BO3HUKAIOIIME IIPU B3JIETE CaMOJIETa;
TUAPABIMYECKHE. OTH IOYMbl Mbl CIBILIMM IIPU HEUCHPABHOCTAX B POAHON BOJOIPOBOAHOM
CHUCTEME: PpE3KHil Iepenaj JaBjI€HUs B CHUCTEME MOXKET BbI3BaTh THAPOYAAp, KOTOPBIN
BOCIPUHUMAETCSl KaK PE3KUU, HEMPHUSATHBIA IIyM; SJIEKTpOMarHUTHBIC. Bo3HHKaOT mpu padote
YCTPOWCTB U MPHUCIIOCOOTECHUH.

Ox0 — (¢usnueckoe SBJIEHHME, KOTOPOE 3aKII4YaeTcss B MPUHATUU HaOIIomaTesieM
OTPaKEHHOM OT MPENSATCTBUNA BOJHBL. DXO — 3TO TO K€ CaMO€ OTPaXKEHHUE, TOJIbKO B 3€pKajie
OTpakaeTcs CBET, a B ciyyae 5Xxa — 3ByK. JIro6oe mpemsiTcTBHE MOXET CTaTh OTpaskaTesieM IUis
3ByKa. YeM pesue, OTpBIBUCTEE 3BYK, TEM 3X0 OTUéTinBee. Jlydlle BCero BhI3BaTh 3X0 XJIOMAHbEM B
nanomu. Hu3kuil My»kckoii roioc orpaxaercs IJ0X0, a BBICOKHM rojioc AaeT OTYETIMBOE 3XO.

3aoanus:

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

2. «Ay-y-y-y», - KpUYHM MBI , 3a0JyIUBIIACEH B jiecy. «YTO HaApBIBACIILCA?» - OTBEYALT
HaM 9X0. OOBACHUTE, MOXKET JIU TAKOE OBITH?

3. JlaiiTe Ha3BaHUE OMBITY MO (U3UKE 110 ero onucanuio. [IpoBenuTe ITOT OMBIT.

Bo3pMuTE TOHKOCTEHHBIN CTEKJISTHHBIM OOKaJI HAa HOXKE. XOPOIIIO BEIMOWTE PYKU C MBIJIOM.
3areM, ciierka HaMOYHMB YMCTOM BOJIOM MAajbIlbl IPABOM PYKHU, IMOCTaBbTE OOKAJl HAa CTOJ, a JICBOU
PYKOM KpEIKO JEPKUTE €r0 3a HOXKKY. YKa3aTeJIbHBbIM IaJbLEM MPABOM PYKH HaYHUTE BKPYTOBYIO
BOJIMTH IO Kpato Ookaiia. Uepe3 HECKOIBKO CEKYH/ BBl YCIBIIIUTE MEIOIANYHBIHN 3BYK. 3BYK HE OynieT
IpeKpalarbes, MoKa Bbl BOAUTE MaJIbLIEM IO Kparo Ookaia. Eciu 3To y Bac ycHeniHo noixy4usioch,
HajelTe B OOKaJ YHCTYIO BONY, HEMHOT'O HE JIOXOJIs /10 Kpasi, M IpojioJKaiiTe BOAUTH NayblieM. Bl
YCIBIIIMTE 3BYK HAMHOTO HMXE TOT0, KOTOpbIM Obu1 Oe3 Boxbl. IIpomomkas KpyroBble IBUKEHUS
najblieM, MOCMOTPUTE Ha IMOBEPXHOCTh BOAbl. Ha Hell oOpa3oBainch MajeHbkHe BOJHBI. OHHU
MIPOU3OILIN OT KOJIEONIIOUXCS, 3BYyYallluX CTEHOK Ookana. Ternmepp HauHUTE MOCTENEHHO YNaJsATh

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

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

...OHn Habpan noauyro 2pyov 6030yxa, Kaxk 3mo 0elaom 60001d3bl neped NozpyriceHuem 8
800y, CIOMCUIL PYKU PYROPOM, UX KO PmY, YmoObl 36yK OECHpensimcmeeHHO NOWel 8 HYHCHOM eMy
HanpasieHuu, U Npou3umenbHo Kpukuyi. byov na Mapce u na Benepe owcumenu, obraoaroujue
CILYXOM, OHU, 8EPOSIMHO, YCAvluaau Ovl econoc [{xicenvcomuno. /focmamouyno eam ckazamsv, 4mo
30aHUue NOWAMHYIOCh, CI08HO NPOHECCs YUKIOH. Yepenuysl ¢ Kpvludy 1 ne4Hol mpyobl CMbLIO0, KAK
RYWUHKY. 3ameM, HAUUHAsL C 86ePXHe20 dMadicd, CmeHbl HAKPEeHUIUCH, 3A0POXHCATIU U CO CIPAUHBIM

2POXOMOM PYXHYIU 6HU3, 3ANOIHASL PO8 U PA3OPbI3UBAs B00Y 8 PA3HbIEe CHOPOHDBL... »

Tema 3. Booa. Ynukanvnocms 6000l

Texcm onsa umenusn

OxeaH, NOKPBIBAIOILIMI NIOYTH BCIO HAlly IJIAHETY, — 3TO Boja. Tyuu, obiaka, TyMaHbl — 3TO
TOXKE BozAa. beckpaiiHue JieasaHble IPOCTOPbl APKTUKM U AHTapKTH/bI, CHETOBBIE BEPIIMHBI TOp —
3TO TOXkeE Boza. Boma — caMoe yIMBUTENBHOE BEIIECTBO HA CBETE.

Cynute camu.

Bce Tena mpu HarpeBaHUM pPACLIMPSIOTCS, NPU OXJaXKIECHUM — CXKHUMaloTcs. Bce, kpome
BOJbl. bpocbre TBepAbIl KycOYeK CBHUHIIA B KUAKUN CBUHEL, U OH YTOHET, TaK KaK OH IJIOTHEE
MKHJIKOTO, KaK Y MOJaBIIsiolIee OOIBIIMHCTBO Apyrux BemecTB. A Bona? TBepaas Boja — e, UMeeT
IUIOTHOCTh MEHBIIE, MO3TOMY JIBAUHBI CIOKOMHO IUIBIBYT IO IOBEPXHOCTH pekH. PacmmpeHne
BOJIbI TIPU OTBEP/IEBAHUHU BBI3BIBACT pa3pyllieHUE TOPHBIX MOPOA. 3arekas THEM B TPEILMHBI CKall,
BOJIa HOYbIO 3aMeP3aeT U OTHENISET KYCKU MOPOJIBI.

Bona sBasiercsa xopommM TersioHocuteneM. [loatomy Temoe teuenue [onbderpum Biuser
Ha norony B EBporre.

Bona tpebyer orpoMHOro KoJM4ecTBa 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 ellie B
BO3/yX€

HenapoMm Boma — eIMHCTBEHHOE BEIECTBO, 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 — ITAPOM.

YacTuipl, U3 KOTOPBIX COCTOMT BOJIA, PACIIONIOKEHBI OJIM3KO JIPYr K Apyry. Mexay HUMHU
JENCTBYIOT CUJIbI MPUTSDKEHUS. U OTTaNKUBaHUs. VIMEHHO M3-3a AeWCTBUS CHIJT OTTAJIKMBaHMS BOJA

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

1. [IpoBenute onwIT 1o onucaHuio: «l[loBegeHne ABYX Kameiby.

IloaroToBeTEe AJI TOrO OMNBITA CTEKISIHHYIO IUIACTHHKY. XOpOILIO €€ BBIMOWTE MBUIOM MU
Teron Bopod. Korna oHa BBICOXHET, MPOTPUTE OJHY CTOPOHY BaTKOM, CMOYEHHOW B OZIEKOJIOHE.
Huuem noBepxHOCTH HE KacaiiTech, OepHuTe INIACTHHKY TEHEePh TOJIBKO 3a Kpasl.

Bo3pMuTe Kycouek raakoit 6enoi Oymaru M HakamaidTe Ha HEro CTEapuH CO CBEYM, YTOOBI
Ha HEM II0JIy4WJIaCh POBHAs IIJIOCKAsl CTEapUHOBAs IIJIaCTUHKA.

[lomoxure psAOOM CTEApUHOBYIO M CTEKJISIHHYIO IUIACTMHKM. KamHuTe M3 NHIETKH Ha
KaXAYI0 U3 HUX 10 MaJICHBKOHM Karule Bozabl. Ha cTeapmHOBON NJIACTHHKE IOIYYHTCA MONYLIApUE
JUaMETPOM IPUMEPHO 3MM, a Ha CTEKJISHHOM IUIACTMHKE Kallls pacredercs. Temepp BO3bMUTE
CTEKJIIHHYIO IUIACTUHKY M HakJoHuTe ee. Kams yxke ¥ Tak pacTekiach, a Telnepb OHA IIOTEYET
naneuie. Jlpyras ske kamis OydeT KararbCsl MO CTEApUHY IPH HAKJIOHAX IUIACTMHKU B pa3Hble
CTOPOHBI.

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

3. Haiigute 1 nmoguepKHUTE JIMIIHEE CIIOBO B psiny. OObsACHUTE CBOE pellieHue: TyMaH, MHEH,
00I1aKo, MbUIb, TPaj, BOASHOM map.

4. BoinonHute paboty no onucanuto. [Ipuaymaiite Ha3Banue ans onwita. Jlaiite oTBET Ha
BOIPOC, MPUBEIEHHBIA B TEKCTE, BOCIOJB30BABIINCE MPU HEOOXOAMMOCTH WHBIMH MCTOYHMKAMHU
uHpOpMaLUH.

Hanelite no xpaeB Boxbl B crakaH. HauHuTE OCTOPOXKHO ONyCKaTh B BOAY KONEWKH: JIy4Ile
BCEr0, €CJIM OHU OYyJyT COCKaJIb3bIBATh 110 CTEHKE CTakaHa Ha JHO. PaHO WM MO31HO BbI YBUAMTE,
4TO BOZIAa «BBUIE3ACT» U3 CTaKaHa U HE MepenuBaeTcs uyepes kpai... [Ipogomkaiite Kunarb MOHETBHI.
CxonbKo uX OyzeT BCero B cTakaHe, IIOKa, HAKOHEIl, BOJa HE HAYHET MepeTekars yepe3 Kpain? Kakoi

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

Tema 4. Yznekucnwiii 2az ¢ npupooe u e2o 3nauenue
Teker nisg yreHus
JlaBaiiTe pacCMOTPHUM CBOMCTBA BEUIECTBA, C KOTOPBIM KaX/IbIi U3 HAC BCTPEUACTCS KaXKIbIN
JIeHb. OJTO YIIEKHCHbI ra3. B ra3000pa3HOM COCTOSHUM OH CYIIECTBYET IIPH OOBIYHBIX
temneparypax. OH COHEpXKHUTCS B BO3AYyXE, BBIIEISETCS B INPOLECCE [bIXaHUS KXUBOTHBIX U
pactenuil. I1y3pIpbKku JIMMOHAIa — TOT CaMbIil YITIEKUCIIBIN T'a3.
[Ipu MOBBIIEHHOM JJaBJIEHHUH 3TOT T'a3 MPEBpAIIAETCs B KUAKOCTh (PKHUIKas yriiekuciaora). B

HHHIGBOﬁ IMPOMBIIIJICHHOCTH HCIIOJIB3YCTCA KaK KOHCEPBAHT U o0o3HauaeTcs Ha YIIAKOBKE IO
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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.

VYriekuciplil ra3 He UMEET LIBETa U 3araxa. B 0ObIYHBIX yCIOBHSIX OH HE HMeeT U BKyca. OH
HE MOAJIEP’)KUBAET TOPEHUE, I0ITOMY €0 UCIOIb3YIOT B OTHETYLIUTENSAX.

VTIIIeKuCblil ra3 COEPIKUTCS B MOJIE3HBIX HCKOMIAEMBIX: yIIie, He(hTH, Topde, N3BECTHSIKE.

OCHOBHBIMM HCTOYHMKAMM YIIEKHUCIOrO ra3a, CBA3aHHBIMU C JEATEIbHOCTBIO YEIIOBEK,
ABIISIOTCA:

* TPOMBIIIUIEHHBIE BBIOPOCHI, CBS3aHHBIE C MPOLIECCAMH CTOPaHUS;

*  aBTOMOOWJIBHBIN TPAHCIIOPT.

3aoanus:

1. BeimonHUTEe  OMBIT, CcHENAlTe M 3alMLIMTE BbIBOJA, BOCIOJb30BAaBUIMCH  IIPH
HE00XOJMMOCTH MHBIMU UCTOYHUKAMU HH(OpMaIUu:

3anoNHUTe IUIACTUKOBYIO OYyTBUIKY BOAOM JIOBEPXY M IUIOTHO 3aBUHTUTE IPOOKY.
[TonpoOyiiTe cxarb OyThuiky. Temeph mompoOyiTe cxarh OYTHUIKY C Ta3upOBaHHOM BOJOW WU
JUMOHAJOoM. YTo BbI 3ameuaeTe?

2. 3anonHATE TAOIUITY:

Hazpanue BelniecTna I'me HCIOJIb3YCTCA

VYrnexkucnplit 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 crpoeHuM BceneHHOW, o nBHkeHHM IutaHeT BOKpyr CosHIa.
OnHOM 13 ATUX MJIAHET SBIsIeTCs 3eMsl. 3eMiisi — TpeThs IutaHeTa oT CoNHIA, HO M €JUHCTBEHHAS
noka miuaHera B ColHeuHO#l cucTteMe U U3BEeCTHOW BceneHHoi, Ha KOTOpOM MPOKUBAET pa3BUTAs
dbopma xu3HH. MBI )XKHUBEM Ha YHUKAJIBHOW IJIaHETEe, TaK KaK Ha HEH €CTh BO/IA. 3€MHBIE OKCaHBI
3aHUMaloT npuMepHo 70% Bcell MOBEpPXHOCTH, a B INIYOMHY yxonar Ha 4 kM. B xuakxon ¢opme
MIpeCcHast BOJIa HAXOIUTCS B PeKax, o3epax U B (hopme arMochepHOro BOJSHOTO Mapa,

3emiist MHOTOCIOMHA (pHC.1).
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Buemnuii cioi npencrasieH
. KOpoil. Ero 3anoiaHs0T OkeaHM4eCKHUe

BHyTpeHHee cTpoeHue 3emnu P

OacceliHbl W KOHTHMHEHTBHI. 3eMHas

Kopa 3aHuMaeT 5-75 kM. HaumbGonee

ManTus IUIOTHBIE ~ YacTH  HPSAYYTCS  TOJ

KOHTHHCHTaMHM, a TOHKHC — IIO[

‘S}]p,po 3emHan kopa

OKkeaHaMH. Tenepp gaBalTe H3y4UM
cocraB 3eMJIM IO CIOSAM: KOpa,
MaHTHS, A1pO.

3emMHast Kopa  COIEPXKUT

TAKHUC OJICMCHTBI KaK: KHUCIIOpOA

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

xkene3o (5%), kanbiuit (4%), u o 2% maruus, kanus U Hatpus. OHa co3/laHa B BUJIE TUTAHTCKUX
MJIACTUH, KOTOPBIE JBUTAIOTCS MO XUAKOM MaHTuu. [lanee, Tonmuuoro B 2890 kM, pacrnonaraercs
MaHTus. OHa npeAcTaBieHa CUITUKATHBIMU TIOPOJaMH, OOTaTbIMU Ha MAarHUM U KeJe30.

Buytpu 3emnu pacnonoxkeHo sapo. VHTEpecHO, YTO OHO COCTOUT W3 JBYX IOJOBHUHOK:
BHYTpeHHee (TBepoe) ¢ paauycoM B 1220 KM OKPYXEHO BHEIIHUM (KHIKOE€ — CIUIAB HUKEIS U
JKenes3a) ¢ TOMIUHOK B 2180 km.

[Tnomane noBepxuoctu 3emnu cocrapisieT 510 072 000 kBaaparHbIx KuioMeTpoB. M3 Beei
TOM Tomamu Toiubko 29,2% orBegeHo Ha 3emito, a 70,8% mnokpeiTel Bogor. To ecTh, Ha
noBepxHOCTh oTBOAUTCS JTrb 149 000 000 KBagpaTHBIX KUIOMETPOB.

Brnepseie maccy 3eminn onpenenun motmiaHackuil gokrop H. Makenun B 1774 roay. Ilo
pe3yabTaraM BBIYMCIIEHHMI, Macca IUIaHeThl cocTaBmia 5,879 CekCTUIUIMOHOB TOHH. B Hacrosmiee
BpEMs 3TOT MOKa3aTellb COCTABIACT 5,976 CEKCTHUIIIMOHOB TOHH (MpUOIM3UTENbHO 6-1024 Kr).

Paccmorpum coctaB 3eMHON KOpbl. Camblii HIDKHMM CIIOH 3€MHOM KOPBI COCTOUT U3
Oazanbra. JTO TEMHO-CEpbli KaMeHb. BynkaHbl, u3Bepras JiaBy, BMECTE€ C HEW BBIOpACHIBAIOT Ha
MOBEPXHOCTh UMEHHO 0a3ajbT.

Crnenyromuii cioi — rpaHuT. ITO TBEpAasl TOpHAsl 3€pHUCTAs TIOPOJia, COCTOUT U3 KBapla,
IIOJIEBOTO WINara U CIOAbI. [ paHUTHBIN CIIOM UMEETCS TOJIBKO B TOM YAaCTH 3€MHOM KOPBI, KOTOpas
HaxOAHUTCs Moj Marepukamu. [1o1 MOPCKUM JTHOM CJIOSl TPaHHUTA HET.

Crnenyrommii cioii — ocagodHble TOpHBIE MOpoabl. OHU CO3/IAI0TCA MyTeM MPeoOpa3oBaHuUs
OpraHMYecKHuX BellecTB. Hampumep, kaMeHb H3BECTHSK 0Opa3oBaH u3 pakymek. K ocagodHpiM
MOpPOJIaM OTHOCSITCS YTOJlb, IIMHA, TIECOK.

[Mocnennmit cnori —3emurst. Jla, Ta camast 3emiisi, KOTOPYIO MBI 0OpabaTbiBaeM B HAJICKE

HOJY4UTh OoraTeiil ypokail. TonmmuHa 3eMHOM Kopbl kojiebnercst oT 5 10 70 kM.
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3aoanua:

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

Hazpanmne CJIOCB, U3 KOTOPBIX COCTOUT 3emis Kakne XuMHU4eCKHUe 371eMEHTBI COLCPIKUT

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 HCIIOJIb3YET YEIOBEK B
CBOEH JKU3HEIESITEIBHOCTH.

5. Kakue moHsATHS U3 TEKCTa, OTHOCSIINECS K CTPOCHUIO 3eMJTH, BaM YK€ ObLIH N3BECTHEI.

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

Teker 2

B npupozae HacuMTBIBaETCSI OTPOMHOE KOJIMYECTBO MUHEPAJIOB U TOPHBIX mopoxd. Jlis Toro,
4yToObl TOOMMKE ITO3HAKOMUTCS € MX MHOrOOOpa3HbIM MHPOM, COBCEM HE O00s3aTelbHO
OTIPABJIATECA B IOXOJ IIO TOpPHBIM cuUcTeMaM WM paBHUMHaM. COBPEMEHHOMY YEJIOBEKY
JIOCTAaTOYHO MPOCTO MPOTYIATHCA 110 POAHOMY T'OPOAY U BHUMATEIBHO OIVIAAETHCS BOKPYT.

Jloporu, 31aHusl, CTAaHIIMM METPOIIOJIUTEHA, YKCIOHATHl XyHOKECTBEHHBIX MY3€€B — BE3JIE
MOXHO OOHapy>KUTh TOpHBIE MOPOJIBI U MUHEpPaAJbl. B criennanu3upoBaHHBIX MUHEPAIOTHYECKUX U
TeOJIOTHYECKUX MY3€sIX MOXKHO TOJYyYUTh DIIyOOKHME 3HAaHUS MO TEOJOTMH M OJHOBPEMEHHO
NoJIF000BaThCsl KPacoTOM pelKUX MPUPOAHBIX SKCIOHATOB. HauHeM ¢ MHMHepasioB — MPUPOIHBIX
o0pa3oBaHMii, 00JaAAIOIIUX OTHOCUTENIBHO MIPOCTHIM U OJHOPOJIHBIM CTpoeHueM. MuHepanorus —
HayKa O MMHEpaJlax — OJHA M3 APEBHEHIIUX TE€OJIOTMYECKUX HayK. MUp MUHEpaloB HACTOJIBKO
MHOTOJIUK, YTO CYIIECTBYET HEOOXOJUMOCTh B MX KJIACCU(PUKALMU IO PA3HBIM MpPHU3HAKAM.
MuHepansl, COCTOSIIME U3 OAHOTO XMMHUYECKOIO JJIEMEHTA, Ha3bIBAIOTCS «CaMOpOAHbIe». Bce BbI
NUIIETe WM pHUCYyeTe MPOCThIMU KapaHaamamu. I'pudens y HuUX caenaH u3 MHUHepana Trpadur.
Xumnueckast ¢popmyna storo munepana — C. Takoii ke ¢opmynoil o0nagaer MUHepall, 32 MHOTHE
CTOJIETHSI CTABIIUI MOMYJISIPHEHIINM U JOPOTUM JIparolieHHbIM KaMHEM. DTO MUHEpai ajimMas!

K cnenyromeil rpynmne — OKCHIOB U THUAPOKCUAOB — OTHOCUTCS OIMH M3 CaMbIX
pacrnpoCTpaHEHHBIX B 36MHON KOpe MUHepasoB — KBapll . KBapiy jerko HailTu Ha Gepery peku wiu
o3epa, OOHApPYXHUTh B Kyde CTpoOUTeTbHOTO IeOHsa. Ho 3TOT HeB3payHbIid, MPO3padyHbI WIH
MOJIOYHOTO I[BETa «KaMyIIEeK» HuMeeT Ooniee 15 pasHOBUAHOCTEH: MCKPAIIMNCS aBaHTIOPHH,
CJIOMCTBIN TOJIyAparoleHHbIN arat, (pUOJIETOBBI aMeTUCT, peldallinii nmpo3pauyHeHIInil ropHBII
XpyCTajb, YEPHBIM MOPHOH, ITPa3eM I'yCTOIO 3€JI€HOT0 OTTEHKA, IbIMYAThIN payXToIa3, JUMOHHBIN
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MOJIYAPArOLCHHBIM LUTPUH WM HAIIOMUHAIOIIMKA IVIa3 KOLIKW KOLIAuWi Iva3. bOJIBIIMHCTBO U3
pPa3sHOBUAHOCTEN KBaplia OTHOCITCS K IIOACJIIOUYHBIM WM IOJYIpParoleHHbIM KaMHAM U
HCIIOJIB3YIOTCSI B FOBEJIMPHOM JEJIE.

K rpymnne okcumoB OTHOCUTCSI MUHEpaJl, CIIOCOOHBIN 3aCTaBUTh CTPENIKY KomIaca, OeleHo
BEPTETbCA MO Kpyry. OTO MHHEpadl MarHeTHUT WJIM MarHUTHBIA >kene3Hsk. OCOOHSKOM B
KJacCU(UKAIMK CTOST OPraHWYEeCKHe MHUHEpaibl (KaJbIUT), JHUIIEHHBbIE KPUCTAUTMYECKON
CTpyKTypbl. K HUM OTHOCATCS )KEMYYT U SHTapb. JKeMuyr — 3TO €IMHCTBEHHBIH U3 IOBEIMPHBIX
MarepuaioB, 0Opa3yloluiics B Tele MOJUIIOCKOB M BIOJHE BEPOATHO, OIMH U3 JAPEBHEMIIMX
KaMHEH, MCIIOJIb30BABILINXCS B KAYECTBE YKPAILICHUS.

JIlpyroi MUHepas 3TOU IPYIIIBI UMEET MHOIO IOITUYECKUX HA3BAHUU — «TOPALIUN KAMEHbY,
«J1ap COJHIA», «CJIE3BI MOpsS». DTO SHTaphb WIM HMCKolaemas cMmojia. B kamix sHTaps MOXHO
OOHapyXHUThb 4Yelrylo pbi0, 0a0oyexk W ApeBHUX KYyKoB. M3 sHTaps Oblia BBHINOJIHEHA OTAEIKA
JEreHAapHON SIHTapHOM KOMHATBl B JIETHEH PE3UACHLUU POCCHHCKMX mMmIeparopoB B Llapckom
Cerne.

Kak ke ommmuuth oauH MuHepan oT Jpyroro? B »3ToM BamM momoryr ocoOble
JIMarHOCTUYECKHE NPU3HAKU: BHEIIHUI BHJ MUHEpaia, €ro LBeT, OlecK, TBEpAOCTb U JpYIHUe.
Oco0ObIX CBOMCTB WJIM IMAarHOCTHYECKUX MPHU3HAKOB Y MUHEPAJIOB JAOBOJBHO MHOrO. [103TOMYy MBI
PacCMOTPUM TOJIBKO T€, KOTOPBIE JIETKO ONPEAEIuTh, HE o0iajgas CHelUaJbHbIMU 3HAHUSIMH B
MUHEPAJIOTUH.

Bo-nepBbix, 1Bet. LIBeT MuHepana — mepBoe, yTo Opocaercss Ham B ria3za. Hexoropble
MUHEPAIIBI MOTYT UMETh IIOCTOSIHHBIN LIBET WJIK OTTEHOK, IPYrMe€ — MEHSAIOT €r0 B 3aBUCUMOCTH OT
npumeceid. Hanpumep, KMHOBapp BCerga KpacHasi, a cepa — UMEeT KelTble OTTeHKH. K MuHepanam
C HEMOCTOSIHHBIM, MEHSIOLIMMCS 1IBETOM MOYKHO OTHECTHU YK€ YIIOMSHYThI HaMu KBapl. MHOrum
U3BECTHBI JIparolieHHble KAMHU — KpacHbII pyOuH, CUHUH canup.

He oOnamas cnenuanbHbIMH 3HAaHUAMU MOXKHO OIpPENENUTh TBEPIOCTh MHHEpasa.
W3yuaeMblii MuHepan nu0O Lapamaercs 3TajJOHOM UM TOIZa €ro TBEpAOCTb HIDKE, MO0 He
[[aparaeTcs U TOINa €ro TBEpJOCTh BhIlIE ATanoHa. HaumeHee TBep/blii B IKajle — MUHEPAJ TajbK,
caMbli TBepAbIN — asniMa3. Harpumep, ncnelTyeMblii MUHEPAJI LIapanaeTcsl TONas3oM, a caM LjapanaeT
anatuT. 3HAUYUT, Halll MUHEpal UMeeT TBEpPAOCTb, aHAIOTHYHYIO WM Onu3Kyro kBapuy — 7. s
orpezieNieHUs] TBEpAOCTH MHUHepaja COBCEM He 00s3aTeIbHO MMETh 3TAJOHHYIO LKAy TBEPIOCTH.
MOoKHO BOCHOJIB30BAaThCsSl TEM, YTO «I0f pykKoi». HOrore Ha pyke mmeer TBEpAOCTh 2, MeIHas
MOHeTa — OoJiee 3, cTallbHO# HOXK — Ooliee 4, cTeKIo — Ooee 5.

Hekoropble MUHEpabl UMEIOT BKYC (CUIIBBUH), IPYTHE — TOPAT (cepa), TPETbH — IIABITCS U
U3JAI0T MIPU 3TOM IPUSTHBIN 3anax (SHTaph). YeTBepThie — pacTBOPAIOTCS B BOJE (TaJINT), NSAThIE —

KOBKHE (30710T0) W T.Ja. OmnpenenuB OCHOBHBIE JHWAarHOCTHYECKHUE TPU3HAKA MHHEpaja, B
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JaJTbHEUIIIEM MOXKHO BOCHOJIB30BAaThCS CIPABOUHUKAMU-OMPEICTUTEISIMU MUHEPAJIOB U TOPHBIX
MOpOI, YTOOBI Y3HATh €T0 HA3BaHUE, OCTAILHBIC CBOMCTBA U 00JIaCTH IPUMEHEHUS.
3aoanusn

1.3amonHNTE Ta6n1/1uy, HCIIOJIB3Yysd MaT€pural TCKCTaA. B kireTkax cTaBITCS 3HAKM «1+» M «-»

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

Hasanune rpynnel MUHEPAIOB IIpumepsl MUHEPATIOB, CBoiicTBa 3TUX MUHEPAJIOB
OTHOCSIIIIMXCS K TPYyIIIIEe

«CaMOPOIHBICY

OKCHIOB U THAPOKCHUIOB

OpTraHN4YCCKUEC MUHEPAJIbL

3.CocTaBbTe aNropuT™ JEUCTBUM /17151 ONPEEIeHHUs TBEPIOCTH MUHEpaJa.

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

5. 3anummMre Ha3BaHUS TOPHBIX MOPOJ, KOTOpPHIE HCIOIB30BAIUCH MPU CTPOUTEIHCTBE B
Mockse, B TOM NOpPSIKE, B KAKOM OHH IPUBEJICHBI B TEKCTE:!

MuHepanbsl cirararoT ropHblie Mmopoabl. UTOOBI MO3HAKOMUTBCS C TE€M, KaK 4YEJIOBEK
WCIIOJIB3yeT TOPHBIE TMOPOABI, COBEPIINM HEOOJIBIIYI0 SJKCKYpCHUIO IO croyidiie Poccuiickoii
Oenepannn — ropoxy MockBe U BHUMATEIIBHO MOCMOTPUM IO CTOPOHAM. ABTOMOOMIIBHEIE JOPOTH
ropofia MOKPBITHI ac(anbToM, KOTOPBIA MPOU3BOAUTCA W3 CMECH OUTYMOB C TPaBHEM U TECKOM.
['paBuii, mecok — 00JI0MOUHBIE OCaJ0YHBIE TOpHBIE TTopoabl. [Iporymsemcs: mo KpacHoit miomamm.
OHa BbIMOIIIEHA TUa0a30M — BYJIKaHWYECKON TOpPHOW TMOPOJNIOH, MO COCTaBy OJIM3KOM K 0Oa3asbry.
benokamenHble Xpambl CTOJIMIBI MOCTPOECHBI W3 M3BECTHSIKA — OCAJAOYHOW TOPHOM MOPOJIbI
XUMHUYECKOTO MIU OPTaHUYECKOTO MPOUCXOXkAeHUs. [locTaMeHThl MaMITHUKOB, HaOEpEKHbIE PEKU
MOCKBBI, IIOKOJIM 3[JaHWW ¥ TOJIBl HA MHOTHX CTaHIIUSX METPO BBITIOTHEHBI U3 KUCIION, TNTyOMHHON

MarMaTH4ecKoil Mopojabl TPaHUT Pa3HOOOPA3HBIX OTTEHKOB U TEKCTYP.

Tema 6. Ammocepepa 3emnu

..Ammocghepa oocuensem 3emno. Okxean, mops,
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peku. Pyuvu, pacmenus, sicueommuvle, uenogex — 6ce
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
oxeauenHvle, HACK8O3b UM NpOHUKHymsle... 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, YmooObl
0moamsb HAM ee 8NOCIe0CMEUL. ..

K.®nammapuon

Texcmul 013 umenus:

3emist okpyxkeHa armocdepoil. Oto armocdepy K. dnammapuoH Ha3Ban BO3AYIIHBIM
okeaHoM. [lo cBoeMy CTpPOEHHIO BO3IYIIHBIM OKEaH HAallOMUHAET JOM. Y HEro TOXKE €CTh CBOU
«OTaXKN.

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

Bropoii «aTax» — crparocdepa. On pacnonaraercs Mexay 11-m u 55-M KM HajJ ypOBHEM
Mopsi. 3/1eCh IApCTBO CTYXKU C MPHOJM3HUTENBHO MOCTOSIHHOW Temmeparypoii 40 TrpaxycoB HUXKE
HYJISL.

Tpetuii «3Tax» — me3ocgepa. ITOT CIOW 3aHUMAET MPOCTPAHCTBO MexAYy 55-M u 80-M KM
OT MoBepXHOCTH 3emiu. Bo3nyx 3aeck cuibHO paspexkeH. XapaKTepu3yeTcss IMOHM)KEHHUEM
TeMIeparypsl ¢ BeicoToii; MakcumyM (0°C) Temrieparypbl pacrioyioKeH Ha HIKHEW TpaHulle, ocie
4ero TeMIieparypa HaamHaeT yobiBath 10 —70° umu —80°C .

UYerBepThlil «3Taxk» — Tepmocdepa. Bo3ayx elie cuiibHee pa3pekeH. 3/1eCh HEBHJAHHAs
xapa — 1000-2000 rpanycos Llenbcus.

[IaTeIit «3Tax» — 3k30cdepa, T.e. BHELIHAA 000104Ka arMocdepbl. Boicora atoro crost 500-
600 kM. Bo3ayx 37ech pa3pekeH elie CuibHee, 4eM B Tepmocdepe. Temmneparypa Bo3ayxa, Kak U B
TepMocdepe, 31eCh BHICOKA U MPOCIIEKUBACTCS CIa0bIi POCT TEMIEpaTyphl ¢ BBICOTOM.

Mpl xuBEM Ha [HE BO3AYIIHOIO OKeaHa. BciencTBue CBOEH TAKECTH BEPXHHE CIIOU
BO3/yXa, MOMOOHO BO/IE B OKEaHe, NABAT Ha HWKHUE CJIOM W CXKUMAIOT MX. BO3MyNIHBIN CIIOH,
npuieralomuid Kk 3emie, MMeeT HauOosblIyl0 IUIOTHOCTh. Bcee Tenma, Haxopsmuecs Ha 3emiie,
UCTIBITHIBAIOT ~ J1aBleHuEe Bceil armocdeprl. Ero Has3pBaloT arMocdepHbIM  JaBICHHUEM.
ATMocdepHOe [aBleHHE yMEHbIIAeTCs ¢ BBICOTOW. Tak, arMocdepHOe HaBleHME Ha BEPXHHUX
ATa)kax BBICOTHOTO 3/1aHUs MEHbIE, 4YeM Ha mepBoM isTaxe. s u3mepeHus armocdepHoro

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

1. IIpoBeauTe SKCIEPUMEHT M MOMpoOyiiTe 0OBsACHUTH Habmromaemoe spieHHe «Boma B
HIEPEBEPHYTOM CTaKaHe» (pHc.2).

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

2. JlaBnenue arMoc(epHOTo

BO37yxa Ha Oymary Ooiblie JaBICHUS

BOAbI Ha HCC. HpOI[OJ'I)KI/ITe MPEAJIOKEHNUE CJIOBaAMU U3 OIMMCAHUA 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 TeMIIepaTyphl

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

5. IlpounTaiiTe TEKCT M BCTaBbTE MPOIMYIIEHHBIE CIIOBA:

Haxomsace Ha BBICOKOM Trope, aJbIUHUCTBI 3aBUHTUIM KpPBIIIKY IYCTOM IUIACTMKOBOM
Oyrbutkn. Korma OHM CHYCTHIIMCH K TIOIHOXKHIO TOPBI, TO OOHApYKWJIHM, YTO CTEHKH OYTBUIKH
HEMHOTO CMSTHI U BJaBl€Hbl BHYTpb. byTbulka Oblila 3aKkpbiTa, W TeMmIeparypa Bo3lyxa B Hei
ocTaBajach MMOCTOSIHHOM, ce10BaTeIbHO, AaBJICHUE BO3/1yXa B OyThUIKEe HE MeHsI0ch. CHapy)Xu Ha

OyTBUIKY JAeicTBOBajO nasnenue. Ilo Mepe cmycka ¢ ropsl

JaBJICHHUC 1 IIOCTCIICHHO C)KHMMAJI0O CTCHKH 6YTBIJ'IKI/I.

Tema 7. Ynuxkanonocms nianemul 3emis. Ycioeus 071 CyuieCmeo6anus Heu3Hu Ha
3emne. Ceoiicmea Hcuevlx opeanu3mos
«Bce mbl naccaxcupvl 00H020 Kopablisi no umeHu
3emna, a 3nayum, nepececms u3z He20 NPOCMO HEK)-
o0a. Bom nouemy 6ce owcumenu nianemol OONIHCHYL
coobwa cnacams ¢80 0OwULL O0OM»

Amntyan ne CeHT-DK3101Iepu
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Bonpocul ona oocyymcoenusn:

— CornacHsl 1 Bbl ¢ dpaHIty3ckuM nucarenem? [louemy?

— O yém 3acTaBieT 3aJyMaTbCs 3TO BbICKa3bIBaHUE?

— Kaxkue npobieMsl, KOTOpbIE TPEOYIOT OT IO HEOOXOAUMOCTH «CIacaTh CBOM OOmmIMiA
JIOM», BBl MOKETE Ha3BaTh?

— Ilouemy 370 BbICKa3bIBaHUE cTao Anurpadom 3ausatua? O yem Oyaem ropopuTh? BaxkHo
JIM 3TO JIJIs Bac, mouemy?

Texcm Ona umenus:

YHUKaIpHOE Pa3HOOOpa3ne MOBEPXHOCTH 3eMJIM IMPOSBIISCTCS HE TOJBKO B YepEIOBaHUU
BOJIbI U CYIIU. 3eMHasi MOBEPXHOCTh — OFPOMHAsl MO3auWKa U3 TMTaHTCKUX PaBHUH U BBICOKHX TOD,
HEIPOXOIUMBIX JIECOB U MYCThIHB, OOJIBIIUX FOPOJIOB U HE OCBOEHHBIX YEJIOBEKOM IIPOCTPAHCTB.

Ha 3emie BoiaensoT 4 npupoiHbie 000I0YKU:

Jlutocdepa — tBEpHas obonouka 3emiu. COCTOUT U3 36MHOM KOPBI U BEPXHEW YaCTU MaH-
THUH.

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

ATMocdepa — razoBas 000JI09Ka, OKpYKAOIas TUTaHeTy 3emitto. BHyTpeHHs s e€ moBepx-
HOCTb MOKPBIBAET rUApocdepy U YaCTUYHO 3€MHYIO KOPY, BHEIIHSS TPAHUYUT C OKOJIO3EMHOM Ya-
CThI0 KOCMHUYECKOT'0 ITPOCTPAHCTBA.

Buocdepa — obosnouka 3emin, 3aceinéHHas )KUBBIMH OpPraHU3MaMHU, HaXOASIIAsCS MOJ MX
BO3JICUCTBUEM U 3aHATAS MPOJAYKTAMH UX KU3HEICATCITLHOCTH.

I'maBHas 0cOOECHHOCTL 3€MIIN — TO, YTO OHA SIBJISIETCS MIAHETOM >KU3HU. 3/I€Ch CIOKHUIHCH
HEOOXOIUMBIE YCTIOBHS TSl CYIIIECTBOBAHUS KUBBIX OPTaHU3MOB:

— arMocdepa 3eMiu MPOMycKaeT JOCTATOYHOE KOJIMYECTBO COTHEYHOTO CBETA;

— HEBUJIUMOE MAarHUTHOE IOJIe B HeApaxX 3eMIIM 3allUIaeT €€ OT BPEIHOTO0 KOCMHUYECKOTO
W3ITy49CHHUS;

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

— pacTeHus, BO3HUKIIIKE Ha cyIlie 3eMId, YBETHYUIN KOJIMYECTBO KUCIopoia B aTMocdepe.

3aoanusn:

1. Odopmute nHGOpPMAIHIO, COAEPHKAILYIOCS B TEKCTE, B BUI€ TAOIUIBI WU rpad-CXEMBI.

2. Kak BB MOXeTe MOy4acTBOBAaTh B oXpaHe MUPOBOTO OKeaHa OT 3arpsi3HEHUS, BeIb 0
onmmxkaiiero mops 6onee 1000 kunomeTpoB? CocTaBbTe BOSMOXKHBIN TUIAH JEHCTBHIA.

3. BeiienuTe OCHOBHYIO MBICIH B HHKETPEJCTABICHHOM TeKcTe. [IpeaioknuTe 3aroioBoK

TCKCTA:
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COJIHLIG HUrpact O4CHb GOHBHIyIO POJIb B KHU3HHU Hallel INIaHeThl — OHO MCTOYHHUK CBETa U
teruta Ha 3emuie. COJTHIIE OCBEIAeT U COTPEBAeT Hally IUIAHETYy, 03 ATOro He Oblia ObI BO3MOXKHA
KM3Hb Ha HEW HE TOJBKO YEJIOBEKa, HO Jla)ke MUKpoopraHu3MoB. COJIHIIE — IJIaBHBIA (XOTS M HE
€/IMHCTBEHHBIH ) IBUTATEIh MPOUCXOISAIINX Ha 3eMJIe ITPOIECCOB.

4. BcraBbTe MPOIYILIEHHBIE CI0BA:

3nauenue arMochepsl s )KU3HU Ha 3eMIie:

- OT MCTCOPHUTOB N OITACHOI'O0 KOCMHNYCCKOI'0 U3JIyYCHU,

- TCIIJIO B HOYHBIC YaChI,

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

- YIVIEKUCIIBIN Ia3 JUIs TUTAaHUs PACTECHUN;

- yepes COBEPIIACTCS KPYTOBOPOT BOJIBL.

5. CocrtaBbTe BOIIPOCH! K CIIEAYIOIIEMY TEKCTY.

XKusoii mup oueHb MHOroooOpazeH. CyliecTByeT OKOJIO 2 MIIH. BUAOB >KMBOTHBIX, OKOJIO
500 TBIC. BHIOB paCTEHUH, COTHH THICSY TPHOOB, THICSYU BUIOB U eIle OOJIbIIEe MTaMMOB OaKTe-
puii. MHorue Buabl enie He onucanbl. CTPYKTypHasi CII0)KHOCTb, TUIIbI IUTAHUS, )KU3HEHHbIE LIUK-
JIbl, UICTOPUYECKUN BO3PACT 3THUX I'PYII OPraHU3MOB OYEHb CUJIBHO pasinyarorcs. Ho Bce opra-
HU3MBI JIOJDKHBI UIMETh HEUTO 00Ilee, YTO OTJINYAI0 Obl UX OT HEXHUBOU MPHUPOJIBL. ITO OOMEH Be-
IIECTB U SHEPIUH, CIOCOOHOCTb K Pa3MHOKEHUIO U Pa3BUTHIO, U3MEHYMBOCTh U YMEHHUE MPHUCIIO-

cabuBaThCS K YCIOBUSM CPEIBI.

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

Texcm Onsa umeHnus:

Ou3nKH Ha3bIBAIOT (U3MYECKUM TEJIOM WM MPOCTO TEIOM JIO0O0W MpeaMeT. ITO MOKET
OBITH YETIOBEK, aBTOMOOMIIL, 3eMJIsl, OKpYKaroIias ee arMmocdepa 1 Jaxe TyMaH, 00pa3yromuiics 3
BOJISTHOTO T1apa MPH KUTIEHUU BOJIBI.

JIro6oe (usnueckoe T€I0 COCTOUT M3 OJHOTO MM HECKOJIbKUX BellecTB. MHOra Ha3BaHMe
BEIIECTBA OTPAXKAETCS B Ha3BAaHUU TeJa: HAPUMEP, Mbl TOBOPUM: «MEIHBIN MPOBOA», CTEKIISTHHBIN
CTakaH, MeTaJulnyeckas umia, ¢asHcoBas Tapelika, Pe3UHOBBIM Ms4, JoXkeBas Karis. CBolicTBa

BEII[ECTBA U3y4YaeT HE TOJIBKO (PU3MKa, HO U OMU3Kas K HeW HayKa XUMMSI.

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

oTnpefeNeHHbIMA (U3NYECKUMHU BETUYMHAMU. BOT HEKOTOpBIE MpUMEpHI
(bU3MYeCKUX BEIMYHMH: Macca, CKOpOCTb, 00BEM, BpeMs, TeMIeparypa,

JJIMHAa.
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[Ipu n3yueHnH TeN U ABICHUN HEOOXOOUMO MPOU3BOAUTE U3MEPEHUs (PU3NUECKUX BEINUMH.
Kaxnyio (u3ndeckyio BEIMYMHY H3MEPSIOT B OMNPEACTCHHBIX EIMHMIAX, KOTOPbIE HAa3bIBAIOT
eIMHUIIAaMU M3MEpEeHMs NaHHOM BennuuHbl. Hampumep: ¢usnueckas BennurHa — macca. Exunuia
U3MEpEeHHs Macchl — Kujorpamm. [IpumepHo Takyro Maccy UMeeT OAMH JIUTP BOABL. ITO OCHOBHAs
eIMHUIIA U3MEpeHusi Macchl. ECTh emie He OCHOBHBIE: IpaMM, MHJUIMTPAaMM, TOHHA, IIGHTHEP.
Cawmblil TpoCTOii CrIoco0 ompeeNieHHs: MacChl Tela — B3BEIIMBaHKE Tena (puc.3).

Pucyrox 3 [Ipu B3aUMOAEHCTBUU TEJN, HMEIOLIUX PA3HYH MAacCy, CHUJIbHEE
M3MEHUTCS CKOPOCTD TeJa, UMEIOIIET0 MEHBIIYIO MAacCy.

XapakTepuCTUKOW BellecTBa fABIseTCS (u3Myueckas BeJIMYMHA IUIOTHOCTh. [lnoTHOCTH
BEIIIECTBA paBHA OTHOLICHUIO MacChl OIHOPOJHOTO TeJa, COCTOSIIETO U3 3TOr0 BEIIECTBA, K 00BbeMy
tena. C IUIOTHOCTBIO PA3UYHBIX TBEPABIX, KHUIKUX TEJI M ra30B Bbl MOXKETE MO3HAKOMHTHCS MPU
MOMOIIIM CIIEIUATBHBIX TAOIUII.

Bonpocul ona oocyrsncoenusn:

- O yém roBopurcst B TekcTe?

- Uto HOBOTO y3HAMH?

- ['ne u xorma BeI CMOKETE BOCIIONIB30BATHCS AITUMH 3HAHUSIMH?

3aoanus:

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

Boma — ogHO M3 caMBIX pacHpOCTPaHEHHBIX BEIIECTB Ha 3eMile, OJHAKO €€ CBOMCTBa BO
MHOTUX OTHOIIEHUSX SIBISIOTCS UCKIIOUUTENbHBIMU. Hampumep, MIOTHOCTh MOYTH BCEX BEIIECTB
B TBEP/IOM COCTOSIHUM OOJIbLIIE, YeM B JKUIKOM. Bona siBiisieTCst BaKHBIM HCKJIIOUEHHUEM — TNIOTHOCTh
npaa cocrasisieT 0,9 OT IUIOTHOCTH BOALI. DTO, Ka3ajloCch Obl, MaJlo€ OTIWYHE MIOTHOCTH JbIa OT
TUTOTHOCTH BOJIBI pa3pyIlaeT TOPBI: MOTABIIasi B TPEIIMHBI CKaJl BOAA 3aMep3aeT U, MPEBPATUBIINICH
B OoJiee «0ObEMHBIN» JIe]l, pacIIUpseT UX.

2. «JlomamHss 1abopaTopus».

TpeOyeTcs cpaBHUTH IIOTHOCTH CaXapHOTO MECKa W TUIOTHOCTh PEYHOTO mecka. Onummure,
Kakoe 00O0pyIOBaHME HEOOXOIUMO JJISl MIPOBENEHUS SKCIIEPUMEHTA, KaKHe JCHCTBHS BbI JOJDKHBI
BBITOJIHUTD, KAKUE U3MEPEHUS IPOU3BECTH.

3. Beinummre U3 TeKcTa nepeuucieHHble (GU3nYecKre Tella B TA0MuIly. YKaXHUTe BEIIeCTBO,

N3 KOTOPOI'O COCTOUT KaXK10€ @HSH‘ICCKOG TECJIO.

duznueckoe TEIO Bemntectso

4. «BHuMaHue, cMepTeabHbIH HoMep!» - TaKk OOBABISAIOT LIMPKOBON HOMEp, MOKa3aHHBIN Ha

PUCYHKE. Ha camom 111 nene oH Tak omaceH? BrIckaxkuTe u O6OCHyf/'ITC CBOE MHEHHUE.
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Tema 2. Cmpoenue eewecmea. 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 aTomMamu. Bee
OKpYXKaloIle HAC Tejla COCTOAT U3 aTOMOB.
ATOMBI 00BETMHSIOTCS B MOJIEKYITBL. Ha prcyHKe M300paskeHBl MOJIEIH MOJIEKYNT HEKOTOPBIX

BCIICCTB.

Moasnekyna eéodopoda MoaseKyna Kucnopoda MoasneKyna 600bl

Mornekyna BOIbl COCTOMT M3 ABYX aTOMOB BOAOpOAAa M OJHOro aroma kuciopoza. Ilpum
KOMHATHOW TeMIIepaType BONOPOA M KUCIOpOA — ras3bl. Boma ke Npu KOMHATHOM TeMIeparype
HAXOJUTCS B )KUJIKOM U Ta3000pa3HOM COCTOSTHUM (BOJISIHOM map).

Wntepecno! Ecaum Bce Tema COCTOAT M3 MOJEKYN, TO IOYEMY Tejla KaXyTcsl HaMm
cruomrHBIMU? OTIBITHBIM TOATBEP)KICHUEM MOJIEKYIISIPHOTO CTPOEHHS BEIIECTBA CTAJO OTKPBITHE
BbpoyHoBckoro naBwxeHus. MoJeKylbl BEIIECTBA HENPEPHIBHO JABMKYTCS. MOJIEKyIbl BELECTBA
INPUTATUBAIOTCS U OTTAJKUBAIOTCA APYr OT Apyra. B razax Mojexynsl HaXOAsTCs APYyr OT Apyra Ha
paccTOSHUAX, MHOrO OOJBIIMX pa3MEpoB CAMHUX MOJIEKYl. B KHIKOCTAX M TBEpABIX
KPUCTAUINYECKUX TellaX — Ha PAacCTOSHUAX, CPaBHUMBIX C pa3Mepamu Mojiekyl. Ho B TBepabix
TeJIaX pacIloJIOKEHHE MOJEKYN YHNOpsJAOYeHHOE, a B ra3ax M XKHMJIKOCTAX — OecropsaouHoe. ['a3
3aHHUMAeT BeCh MPEIOCTABICHHBII eMy 00bEM.
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B nawane 20-ro Beka y4yeHblE YCTAHOBUJIM, YTO aTOM SBJISIETCS COCTaBHBIM: B HEM €CThb
Ype3BbIYAIHO MAJI0€ aTOMHOE PO, BOKPYT KOTOPOTO JBUKYTCS IEKTPOHBI.
/ B nmanpHelmeM BBISICHUIIOCH, YTO U aTOMHOE SIAPO — TOXKE COCTABHOE:
\\ OHO COCTOMUT M3 IPOTOHOB M HEHUTPOHOB. Monenp aroMa BOAOPOJA BBINISIUAT
TaKk: B LEHTPE arOMHOE sIpO, BOKPYI HEro Io opOuTEe BpallaeTrcs OJUH
\\ / ANEeKTPOH (puc. 4). ATOMBI Pa3IMYHBIX BEHIECTB UMEIOT PA3HOE CTPOCHUE.
PucyHok 4

3aoanusn:

1. Uto6b1 MOXKHO OBUIO YBHJIETh MOJIEKYIY Macia HEBOOPY)KEHHBIM IJIa30M, €€ MPHUIILIOCh
Obl yBETMYUTh B MIJLIHOH pa3. Kakum Obl ctanm TBOW pOCT, €ciy Obl ThI YBEJIWYHJICS B MUJUTMOH
pa3? Haiinure Ha KapTe MUpPA HECKOJIBKO CTPaH, HA TEPPUTOPUU KAKION M3 KOTOPBIX KAXKIBIM U3
Bac MOT ObI B TAKOM CITy4ae YMECTUTHCS, €CIIU Obl 3aX0TeN Mpujieyub?

2. OmHa MoOJIeKyNa YITIEKHCIIOrO ra3a COCTOMT M3 OJHOTO aroMa yIJIepojia W JIByX aTOMOB
KHUCIIOpOJa, LEHTPbl KOTOPBIX HAXOASATCS HA OJHOM MpsAMOM (aroM yrepoga HaxOoAWUTCA
nocepeanne). M3o0pa3ute cxeMaTH4ecKu MOJIEKYIY YITIEKHMCIIOrO ra3a u M3roTOBBTE €€ MOJEINb U3
3yOOUYMCTOK U IJIACTUIINHA.

3. Haiimute B TEKCTe OINMMCAaHWE CTPOCHHUS TBEPABIX TeJ, >KUAKOCTeH M ra3zoB. Ecmu
IIPEICTABUTD, YTO KAXKJbIM YYEHHK KJIacca — MOJIEKYyJa, TO, YTO HAallOMMHAIOT YYEHHKH KJlacca:
KPUCTAJUTMYECKOE TBEPAOE TEJO, )KUJIKOCTh WM a3 B CIEAYIOUIUX CUTYalUsiX:

a) B TOJINIE Y HOBOTO pacrucaHus?

0) Ha nepemene?

B) BO BpeMs ypoka?

4. HyxHO cocTaBUTh 3ajady, oTBeT koTopod «Toibko rasz». Beinenure u3 mpouuTaHHOTO
TEKCTa MH(POPMALIUIO, KOTOpasi UMEET 3HaYCHUE JUTsl pelleHHsI STOM 3a/1auu.

5. HaiinuTe B TEKCTe KIIOUEBBIE CIIOBA, OOBACHSIOIINE CTPOCHUE BELECTBA.

6. Kakoe ciioBo smmiHee: IpOTOH, Macca, aroM, HEHTPOH, MOJICKYJIa, SJIEKTPOH?

Tema 3. Tennoevie asnenusn. Tennosoe pacwupenue men. Hcnonvszosanue senenus

Men06020 pacuiupenus O uIMepeHus memnepamypaol.

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 BHAJaje
CTAHOBUTCA TEIUION, a 3aTeM ropsyeid. TakuMu CI0BaMHU, KaK «XOJIOJAHBINY, «TEIUIBIN» U «TOPSIYUI»

MBI YKa3bIBa€M Ha pPa3IMYHYK0 TeMIeparypy Tenl. SIBIeHus, CBSI3aHHbIE C HarpeBaHHEM WIIH
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OXJIQXKJICHUEM TeJl, C ”3BMEHEHUEM TEMIIEPaTyphl, HA3BIBAIOTCS MENI08bIMU.

OOHMMH TTQJIOHBIO CTaKaH TOPSYEro Yas: TBOS pyKa HAYHET HArpeBarhcs, a 4ail Oymer
OCTBIBaTh OBICTpee. DTOT OMBIT MOKA3bIBAET, YTO MPU KOHTAKTE JIByX TEJI Pa3HOl TemIeparypbl
MEXIYy HUMHU [POUCXOOUT  menionepeoaya. ITOT BHUJ  TEIUIONEpENadyd  Has3bIBACTCs
mennonpogoonocmsro. OAHM BellecTBa OO0JIAAAIOT XOPOIIEH TEIIONPOBOAHOCTHIO (HAIpUMep,
METaJUIbI), & JPYrHe — TUIOXOW TEeIJIONPOBOMHOCTBIO (HAampHMep, HIEpCTh, NEpbs NTHI, Oymara,
npoOKa, TKaHb, Pa3JINYHbIC TEILION3OJISIIIIOHHBIC MATEPUATTBI).

[lonepxu pyky Haja ropsuedt Oarapeeid OTOIUIGHHS — Thl MOYYBCTBYEIIb, YTO OT Hee
nogHUMaeTcss Oojee JEerkuil TeIUIbIi BO3AyX, KOTOPBI HarpeBaeT TBOIO pPYKY. ITOT BHUJ
TeIUIoNepeIau, 0OYCIIOBICHHBIN MOTOKAMH T'a3a MW YKUJIKOCTH, HA3BIBACTCSI KOHGEKYUEI.

Bemomum, kak jxapko ObIBaeT y ropsimero kocrpa. Ho ecnm Mexmy JIMIIOM U KOCTPOM
pa3MecTuTh XOTs Obl JUCT OyMarw, JUIO0 MOYYBCTBYET X0JoJ. Tak MpOSBISETCS €Ile OIWH BHI
TEIUIONEPeIauu — U3y yeHue.

Te1, HaBepHOE, YK€ MHOTO pa3 IMOJIb30BAICS MepMOMEempoM — MEIUIMHCKUM, YTOOBI
U3MEPHUTHh TEMIIEPATypy TeNa, CHUPTOBBIM TEPMOMETPOM, YTOOBI M3MEPUTH TEMIICPaTypy BOABI B
BaHHE WM TEMIEpaTypy BO3JyXa Ha yIule. OTO JKUAKOCTHbIE TepMoMeTphl. [leiicTBue
KUJKOCTHBIX TEPMOMETPOB 00YCIIOBICHO PACHIMPEHUEM KUAKOCTU MPH HarpeBaHuu. Temmneparypy
MBI TIPUBBIKIIN U3MEPATH B rpaxycax Llenscusi. Temneparypa 3amep3anus BObl (IIPEBpAICHHS €€ B
nen) paBaa 0 rpagycam Llenbcusi, Temmneparypa kurenus Boabl — 100 rpagycam Ilenscus. Tenepb

Thl 3Haellb, YTO KHUMSATOK — 3TO BoAa mpu temmeparype 100 rpamycos
Llenbcus.
i Ho cymecTBytoT u Apyrue mkaiel, HanpuMmep, mkana @apeHreira,
8 S e Peomtopa, KenbBuHa.
1 Ha pucynke wuzo0paxeHa OSKClIepUMEHTallbHAs YCTaHOBKA, Ha

KOTOpOfI MOXHO HW3YYUTH IIpaBUJId, KOTOPBLIC HYKHO CO6J'IIO)18.TL pu

M3MEPEeHUH TeMmIieparypbl. [IpaBuiia mpocCThie: TEPMOMETP JOKEH OBITH

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

3aoanusn:

1.3anummre PucyHoK 5 HOBBIE TIOHATHUS, CBI3aHHBIE C TEIIOBBIMU
SBJICHUSAMU, B TOM nop;unce, B KAKOM OHH BCTpe‘IaIOTCH B TCKCTC.

2. Onpez[eJmTe, KaKasa I/IH(bOpMaHI/ISI n3 HpI/IBeHeHHOFO HMN)KXEC TCKCTAa UMCECT 3HAUCHUC IS
pelieHus npooaemMbl TypUCTOB: JKapKuM JIETHUM JHEM TYpPUCTHI B IEPEBEHCKOM KOJIOJALEC Habpaiu
YHCTOMN XONOAHOW BOABL. Bomy OHM pa3Nuiy B MIaCTHKOBbIE OyTHUIKK. OHU MOHMMAIH, YTO BCKOPE
BoJla Harpeercs. TepMocaMH TYpUCTBI, K COXAJICHHIO, HE 3alaciiuch, HO UM OUYEHb XOTEIOCh

COXPAHHUTH BOAY MOAOJBIIE XOJIOHOM, BEJIb €10 TaK MPUATHO OCBEXKUTHCA B JKapy.
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3. OObsicHUTE TaHHBIE rpaduKa.
Ceprero nmofgapmiii JOMAIIHIOIO METEOCTAHIINIO, B KOTOPOi ObLT TepmomeTp. Cepreil permin
noHaOMoIaTh, KaK M3MEHSETCSl B €r0 KOMHAare TeMIeparypa B TedeHue IHs. Pe3ymbrarbl cBoMX

U3MEPEHUi OH MpeacTaBuiI Ha rpaduke (puc. 6).

Temneparypa, <

4. Ucnons3ys HHPOPMALIHIO, OTPAKEHHYIO Ha

S N N S

rpaduke, yKaXuTe, Kakoe U3 YTBEPIKICHUH SIBIISCTCS

O Tl o S S

BepHbIM: a) ¢ 20 1o 23 yaca B KOMHATe BKJIIOYMIIN

ol ol el e el il

) N B T O S

MOIIIHBIA HarpeBareb,

06) ¢ 16 no 18 yacoB Temmeparypa B KOMHAaTe He

W3MCHSJIACD,

I R R R B D) SR =K

R R R el b
b ok b o o - -
b b - -

R R

o
&

18 22 Bpews, 4
PucyHok 6
B) ¢ 10 10 12 yacoB B KOMHATe PE3KO MOXOJI0/IaJO.

5. Hcnionb3ys npeasioxkeHHYI0 HH()OPMALINIO, TaUTE ONPEACTICHUE TIOHATHS «ITHPOMETPY:

[Ipenmonokum, 4TO B OTHOM U3 HAyYHO-TIONYJISIPHBIX TEKCTOB BaM BCTPETHJIACH CIIEAYIOILAs
bpaza «cnonv3zosanue HO8020 NUPOMEMPA NO3BOULO HAM PEUUMb BO3HUKULYTIO NPOOTEMY».

[TosicHeHUe 3HaUYEHUS CII0Ba «IIUPOMETP» B CTaThe HE OBLIO, 3aTO B CHOCKAX OBLIO yKa3aHO
3HaY€HHE JIBYX JIPYTUX CJIOB:

[TupomeTannyprust — COBOKYIIHOCTb METaJUIyprU4€CKUX MPOIECCOB, MPOTEKAIOLUX MpU
BBICOKHMX TEMIIEPATypax;

TUTPOMETP — NPUOOP AJIS U3MEPEHMSI BIAKHOCTHU BO3yXa.

3anuiuuTe OTBET, MOJIb3YSCh «(HOPMYION»!

Iupomemp — 5310 (pomoBoit mpu3HAK) + (BumOBOM

OTJIMYUTENbHBIN MPU3HAK).

6. C nmomortipio nHGOPMAIIMU B MPEATIOKEHHOM TEKCTE ONPEENIUTe, KaK Ha3bIBA€TCs CIIOCO0
TEIUIONEepeIauy, 3a CYET KOTOPOro 00ECIIeYnBaETCsl KPYTOBOPOT BO3AYLIHBIX Macc.

KpyroBopoT BO31yIIHBIX Macc Ha MOBEPXHOCTH 3€MJIM MPOUCXOIUT CIEAYIOUIMM 00pa3oM:
TaM, IJIe TIOBEPXHOCTh Harpera CuiibHEee, BO3yX HarpeBaeTcsi ObicTpee W pacmupsiercs. Termbiit
BO3/yX MOJIHUMAETCSI BBEPX, BO3HUKAIOT BOCXOSIINE MOTOKU BO3yXa. [loHABIINCH BBEPX, BO3IYX
OXJIQXK/1a€TCsI, CTAHOBHUTCS 00JI€€ TUIOTHBIM U TSDKENIBIM; XOJIOIHBIM BO3IYX OMYCKAETCS BHH3.

7 . Ilpennoxxute CBOU PEIICHUS CICAYIOIICH HCUSHEHHOU CUMYAYULL:

AHTOH XHBET C POJUTEISIMH B JCPEBIHHOM Jome (pHc. 7).
B npomeniyio XononHyr0 3UMYy ceéMbe AHTOHA MPUIUIOCH CHUIIBHO

YBCIWYNUTE PpacxoAabl Ha OTOINICHUEC, ITO3TOMY JICTOM OBLIO pPEIICHO
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3aHITHCSI  YTCIJICHMEM JoMa. B CTpOWTEN,HOM MaraswHe NpeUIaraiuch Pa3InyHbIC
TEIUION30JISIIIMOHHBIC MaTepUANbL: JUIS YTEIUICHUsI CTEH C ¢acasa U BHYTPH JIOMA; JUIS yTEIUICHUS
YyepJayHbIX IMOMEIIEHUH; JUIsl yTeIUICHHUs IMOJIOB; OKHA CO CTEKJIOMAaKeTaMHU, 00eCIeYHBAOIIMMU
XOPOIUIYIO Terou3oisiuio. Ho ¢duHaHCOBBIE BO3MOXKHOCTH CEMbH MO3BOJISUIA BHIOPATH JIMILb OJWH
U3 BO3MOXKHBIX CIIOCOOOB yTeryieHHs Aoma. Ha kakue BONpPOCHI JOJDKEH HAWTH OTBETHI AHTOH,
4T00BI Haubo1ee F3PHEKTUBHO PEIIUTh MpodiieMy yTeruieHus qoMa. ChopMynupyiTe ITH BOIIPOCHI.

Bonpocul ona oocyscoenusn:

- UT0 MO3BOJIMIIO BAMH CIIPABUTHCS C 3a/1aHueM?

- Kakue 3nanus, He06X0IMMO UMETh, YTOOBI BBIIOIHUTE 3TO 3a7aHue?

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

- Kakoii MO>xHO caenarh BEIBOI?

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

Texcm Ons umenus:

Bce xoporio 3natot, uto npu temieparype 0°C nen taetr. OnbIThl MOKa3bIBAIOT, UTO JHO00E
KPUCTAJTUYECKOE TeNO (B YACTHOCTH, JIF0OOI MeTa) mpeBpaliaercs B )KUIKOCTh MPU HarpeBaHUU
JI0 OTIPEJICIICHHOW TeMrepaTypsl. [lepexon BemecTBa U3 Kpucmaiiuyeckoeo COCTOSIHUSL B HCUOKOE
Ha3bIBAETCS IUIABJIEHUEM. TeMmeparypy, pu KOTOPOM MPOUCXOAMT ILJIABJICHUE JAHHOTO BEIECTBA,
HA3BIBAIOT meMnepamypou niasieHusl.

[InaBnenue nbaa 94acTo Ha3bIBAOT TasHUEM. [[si TOro, 4yToObl MPUHECEHHBIH 3UMOU C
VITHIIBI JIe]] Ha9all TasiTh, OH JOJDKEH HArpeThes 10 TEMIIEPaTyphI IhiaBiieHus, To ecTh 10 0 C.

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

Kunkocts MOXKET MPEeBPAaTUTHCS B Ta3, Ha3bIBaeMbIi napoM. [IpeBpaiiieHue >KuaKkoCTH B map
HA3BIBAIOT napoobpaszosanuem, a peBpalleHre napa B KUIKOCTh — KoHOeHcayuell. BoasHoii map —
3TO Ta3000pa3HOE COCTOSTHUE BOJIBI.

[TapooOpazoBanue, NPOUCXONAIIEE C TIOBEPXHOCTH JKUJKOCTH, HAa3bIBAIOT HCIApEHUE.
Hampumep, BcreacTBue HCHapeHUs BBICHIXAIOT JIY)KH, 0OpaszoBaBIIMecs: mocie aoxas. Ecmm
OCTaBUTh CTaKaH C BOJOW Ha HECKOJIBKO JIHEW, TO BOJA U3 HErO HUCIAPUTCA, Thl YBUIUIIbL MYyCTOU
CTaKaH.

[TonabmromaiiTe 3a KUIAIMUM YaitHUKOM (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, COCTOSIIHIA 13
KpOLLIEYHBIX KamesleKk BoAbl. Boga B 3THX KamenbKax HMCIbITANA <«IBOMHOE MPEBpALICHUE»: NPHU
KUIIEHUU BOJAA IpEeBpaTWiiack B HEBUAMMBIA @ap, a Iap, BbUICTEB W3 YailHUKA, B pe3yibTare
OXJIQXICHHsI IPEBPATUIICS CHOBA B BOJY.

Ecnu nmocraBuTh KacTprOIO ¢ BOJOM Ha BKIIIOUYEHHYIO IUIMTY, TO 4e€pe3 HEKOTOPOE BpeMs y
JIHA KaCTPIOJM NOSBATCS Ny3bIpbKH. Korma Boga mporpeercss HacTOJBKO, YTO Iy3bIPBKH C HapoM
JIOCTUTAIOT MOBEPXHOCTHU BOJbl, OHA 3aKHUIIAET: I1apOoOOpa30BaHUE IIPOUCXOJUT BO BCEM 00BEME
JKUJKOCTH, a HE TOJBKO C €€ MOBEPXHOCTH. DTO OCOOEHHO XOPOIIO
3aMEeTHO, eciii HaOIIonaTh 3a KUIIEHHEM BOJABI B MPO3PAauHOM YallHUKE
(puc. 9). Boxa 3akumaer, moTOMy UTO IIPH JAHHOM TEMIIepaType JaBIeHUE
HACHIIIIEHUS BOISHOTO Napa cjerka MpeBbIaeT aTMOC(hEpHOE JaBlICHHE.
Kunenue >XUAKOCTH MPOUCXOAUT MPHU ONPENEICHHON TemImeparype,
KOTOPYIO Ha3blBAlOT TEMIIEparypor KuieHus xuakoctu. Hampumep,

temrieparypa kuneHus Boasl — 100 rpanycoB Llenmbcus, Temmeparypa

kunieHust dpupa — 35°C. Ho BBICOKO B Topax BOAAa MOXKET 3aKUIETh MPU Pucyrok 9
90°C. D10 cBsI3aHO C TeM, 4TO arMOC(EpHOE JAaBJIICHHUE CYIICCTBEHHO yMeHbIaeTcs. M1 Hao00poT,
€CJIM JIaBJICHUE HaJ >KUIKOCTHIO YBEIMUYMBAETCS, HAPUMEp, KOTrJa BOAAa HAXOAMTCS HIKE YPOBHS
MOpS WM B CKOPOBapKe, KUIIEHUE TPOUCXOAUT MU 0oJiee BBICOKON TeMIepaType.
Bonpocul ona oocysycoenus:
- Kakwue TeroBble SIBICHHUS ONMMCHIBAIOTCS B TEKCTE?
- I'ne u xorna xkaxaomy u3 Bac OyaeT HeoOXOUMO HCIIOJIb30BaTh 3TU 3HAHUS?
- Kakoit MOXHO cenaTb BBIBOJI?
3aoanus:
1. Jlomomau cxeMy HEOOXOAMMBIMU TIOHSATHSIMHU. lIpeaBapHTenbHO pacCMOTPH CXEMy
mepexojia BEMIeCTBA M3 JKUIKOTO COCTOSHHS B
razoobpasHoe u Hao6opoT (puc. 10)
2.IlpounTail TEKCT, NMPUBEACHHBIA HIKE.
CoctaBp BOIIPOC MO TEKCTY, OTBET Ha KOTOPBIH

MOXET OBITh TaKUM:. «llomomy  umo

memnepamypa — NIAGNeHUs  OPOH3bl  HUdICE
memnepamypul Nid61eHUs MeoUuy.

Onupasice Ha JaHHBIE aAPXEOJIOTHYECKUX
WCCIIEOBAHNM, MOXHO CYHMTaTh, YTO TIEPBBIM
METAJIJIOM, KOTOPBIM CTaJl TOJIb30BAThCs YEJIOBEK,

ObL1a Menb. Jlrommu ymein IUIaBUTh MCIAb CIIC
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B 7-6-M ThICAYENETHSX A0 H.3. BOo BTOPOM ThHICSUENETUH 10 H.J. YEJIOBEK HAYUMJICS MPOU3BOAUTH
CIUIaBBI MEJU C OJIOBOM — OPOH3bI, KOTOPhIE HMETH OOJBIIYIO0 TBEPIOCTh, YEM MEJlb, & HEBBICOKUE
TEMITEpaTypsl IUIABJICHUS MO3BOJISIIM M3TOTOBIATH HEOOXOAMMBIE M31enus auTheM. He ciydaitHo
UMEHHO OpOH3a ONpeeNINIIa 3HAUUTEIBHBIN 10 MPOIODKUTEIBHOCTH ITAIl Pa3BUTHUS YEIOBEYECTBA
— OpOH30BBIH BEK.

3. «lomamrHss nadbopaTopus»:

Onwumure, Kak OyneTe NPOBOIUTH ONBIT, €CIM HEOOXOAMMO BBIIOJIHUTH CIEAYIOIIEE
3amganue: «lccrenyiiTe B JOMAaIlIHUX YCIOBHSX: OCTaeTCS 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 pacmiaBuTh KyCOYEK O0JI0Ba, TaK Kak
TeMIlepaTypa IUIABJICHUS ATTFOMUHUS , UeM TeMIIepaTypa IUIaBICHUS OJI0OBa.
Tabmua
BemectBo Temneparypa nnasnenus (rpaaycos Llenbcust)
ATFOMUHUN 660
0JIOBO 232

5. MOXXHO JIM TIOJNIYYHTh KHUIATOK U3 cHera? I3 mepeuncieHHBIX MPOILIECCOB. Kumnewue,
oxnadicoeHue, Hazpeeamue, KOHOeHcayus, NIasleHue, KpUcmaiiuzayus, - BbIOEPUTE TOJBKO T€,
KOTOpbIE HEOOXOIMMO OCYILIECTBUTbH, YTOOBI MOJYUYNUTh KUISITOK U3 cHera. Pacronoxure ux B TOH
[IOCJIEIOBATEIIbBHOCTH, B KOTOPOM OHHM [JOJDKHBI IIpoTeKarb. [IOMHHTE, 4TO CHEr COCTOUT U3
KPUCTAJIJIOB JIbJIA.

6. B »xapkuii IeHb B CTEKISTHHBIA KYBIIMH HAIWIIH JieAsHOHN Boasl (Pucynok 1). UyTh mo3xke
Ha KYBIIIMHE MTOSBWINCH KamneiabKku Bobl (PucyHok 2).

3aoanus:

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

PucyHok 1 PucyHok 2

2. HO‘{CMy KalleJIbKU HE MOSBJISIOTCS Ha BHEIIHEH CTEHKE TEpMOCa, 3alI0OJIHCHHOIO TaKOM XKe

63



JeASTHON BOJOM?
Tema 5.1. Ilpeocmaenenusn o Beenennoii

Texcm Ona umenus:

C naBHUX BpeMEH CYLIECTBYET IOBEpPhE, UYTO, €CIU 3arajlaTth >KeJaHHe, CMOTps Ha
MaJarolyl0 3BE3y, OHO 00s3aTenbHO cOyaeTcs. A 3aayMbIBaJIUCh JU BBl O MPHUPOJIE SBICHUS
MaJaroIIuX 3Be3] B BooOIIe o kocMmoce. [laBaiite oTkpoeM miisi cebs, 4To e Takoe BcenmeHHas,
[Nanaktuka, CosiHeYHAast cUCTEMa, 3BE€3IHBIN JOXK b, METEOPUTHI U METEOPHI.

Bcenennas — 310 mpocTpaHCTBO, BKIItOHaromiee B ce0st abcomorHo Bee: ColHIle, MIaHEeThl,
Hairy [anakTuky, MuMapasl Apyrux ranaktuk. Ho 4ro takoe nawa 'anakmuxa? 10 3Be3HAs
CUCTEMa, B cocTaBe KOTOpod Haxoautcs: Hame CosHue. 3Be3/lHas CUCTEMA COCTOUT M3 3BE3.
3Be31bl MPEACTABISAIOT COOOM IIapbl W3 Topsuero, mo OOJbIICH YacTH MOHW3WPOBAHHOTO, Ta3a.
3Be3/bl U3Ty4aroT cBeT. B Heapax 3Be3/] MPOUCXOAUT TEPMOsiIEpHAs peaKIIus.

Hamma ConmHeunasi cuctemMa COCTOUT U3 OTPOMHOTO KOJTMYECTBA Pa3IMYHbIX HEOECHBIX TEJ, B
1neHTpe Kotopbix Haxoautcs Comnie. MIMEHHO OHO YAEP)KHUBAET BCIO «KOCMHUYECKYIO CEMBIOY:
MJIAHETHI U KOMETHI, aCTEPOUIbI K METEOPBI, KOCMUYECKYIO MbLIb.

[Tnanersr Bokpyr CojHIa BpalaroTcss Mo opOuTaM, KOTOpble MPEACTaBIsA0T coboit hopmy
AIITUIICA — BBITSIHYTOU OKpY>KHOCTH. B mopsinke ynanenus ot CollHIIa OHU pacrloiararTcs B TAKOH
nocienoBareibHOCTH: Mepkypuii, Benepa, 3emnss, Mapc, HOnurep, Carypn, Ypan, Hentys.
Bokpyr Bcex mianet, kxpome Mepkypuss I Benepsl, o0OpaiiaroTcsi UX €CTECTBEHHBIE CITYTHUKH.
Cnytauk mianetsl 3emist — 31o Jlyna. M3-3a Toro, uro JlyHa — camoe Gin3K0oe KOCMUYECKOE TEJIO
M0 OTHOIIEHHIO K 3emie, ee ynaloch W3y4uTh Hammydmmm oOpaszom. Ha JlyHe oTcyTcTByeT
armocdepa, a Ha TOBEPXHOCTU €CTh MaTePUKH — TOPHBIE PaloHbI, U MOps. Mopsi — 3TO 3aCThIBIIAS
ByJIKaHWYeCKas J1aBa. BeicoTa HEKOTOPHIX TOp AocTuraet 9 kM. Temmneparypa noBepxHocTy JIyHbI B
nozicoHeyHoi Touke okoino + 130° C. Temneparypa noBepxHocTu JIyHbl HAa HOYHOU CTOPOHE OKOJIO
—170°C. Taxxe ecTb OTPOMHBIE Kparephl, 00pa30BaBIIUECS B MECTaX yAapOB METEOPUTOB. 3eMIls
uMeetr auametp 12742 kM, a Jlyna — 3474 kM, 94TO IpUMEPHO B 4 pa3a MEHbBIIE TUAMETPa 3EMIIH.
Huamerp Connua pasexn 109 nnamerpam 3emiu.

Memeopul — aBneHus1, HAOMIOAAIONINECS B BUAEC KPATKOBPEMEHHBIX BCIBIIIEK, BO3HUKAIOIIUE
MpU CTOpPaHUU B 3€MHOM aTMocdepe MENKHX METEOPHBIX OOBEKTOB (HAMpUMeEp, OCKOIKOB KOMET
WJTH aCTEPOUJIOB).

Crnenyer paznuyarh METEOPHI U METEOPHUTHI. MeTeopoM Ha3bIBaeTCs HE caM OOBEKT (TO €CTh
METEOpPHOE TeN0), a SBIEHUE, TO €CTh €ro CBETAIMIMWCA cliel. DTO sBIEHUE OyIeT Ha3bIBaThCS
METEOpOM HE3aBUCUMO OT TOTrO, YAETHT JH METEOPHOE Telo M3 aTrMocdepbl B KOCMHUYECKOE
IIPOCTPAHCTBO, CTOPUT JIK B HEH WIIK yMajeT Ha 3eMJII0 B BUJIE METEOPUTA.

Memeopum — T€NO0 KOCMHUYECKOTO MPOUCXOXKICHMSI, YIaBIIee HAa MOBEPXHOCTh KPYITHOTO
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HeOecHOro 00beKTa.

36€30HbIM  UMU  MemeopHbIM  00XHCOEM  HA3BIBAIOT METEOPHBIH TMOTOK  OOJIBLION
WHTEHCHUBHOCTH.

[locne Bbicaaku aMepukaHieB Ha JIyHy O4eHb MHOTHE JIIOAM Ha IUIAHETE BEPUJIM, YTO B
Hauae XXI Beka y)xe HUKOro He OydyT yIMBIATH IYTEIIECTBHSI B KOCMHUYECKOM IIPOCTPAHCTBE.
OpHako 10 Takoil pPEaJpHOCTH €Ille OuYeHb Janeko. HecMoTpss Ha aKTUBHYIO JESTEIbHOCTD,
BEIYILYIOCSI B OTOM HalpaBieHHH, B OJIDKailIee ACCATUIETHE BPSAJ JIM YIACTCS pealn30BaTh
noJoOHBIN cueHapuid. brarogapss M3ydyeHUI0 KOCMHUYECKOTO MPOCTPAHCTBA MOXKHO HE TOJIBKO B
OyayuieM OpraHu3OBbIBaTh IOJIETHI Ha Jpyrue IUIAHEThl, HO M YAy4YIIUTh >KU3Hb Ha 3emJe.
HccnenoBanuss B 3TOW OOJIACTH TMO3BOJSIIOT TOJYyYaTh LIEHHBIC CBEICHHS, CIOCOOCTBYIOIIHE
pa3pabOTKe HOBBIX TEXHOJIOTHH.

Bonpocul ona oocyrsncoenusn:

- O 4€M roBopuUTCS B TEKCTE?

- Uto HOBOTO BBI Y3HAIH?

- I'ne u xorna Bbl CMOKETE BOCIONIb30BATHCSA ATUMU 3HAHUSIMU?

3aoanusn

1. CtpouTenbCTBO OTPOMHBIX TENECKONOB Ha 3emiie M pa3MelIeHHE KOCMHYECKHX
TEJIECKOMOB, TakuX, kak «XABBJI», Ha oK0103eMHOI OPOUTE, CTOUT COTEH MUJTMOHOB JIOJJIAPOB.
[TpuBenuTe apryMeHTHI «3a» M <«IIPOTHUB» HEOOXOIWMOCTH OTPOMHBIX (DMHAHCOBBIX 3arpar Ha
ACTPOHOMHUYECKHE HCCIIEOBaHUSI.

2. [Ipennonokum, BBl y4acTByeTe B MPOEKTE CTPOUTENHCTBA JYHHBIX oOMTaeMbix 0a3. Ha
Kakyde BOIMPOCH HYXHO HaWTH OTBETHI, NMPEKIEC 4YeM HadaTh CTPOUTENbCTBO? Chopmynupyid
HECKOJIbKO TaKHX BOIIPOCOB.

3. Bemumure U3 TEKCTa TPU CYIIECTBEHHBIX MPU3HAKA, 10 KOTOPHIM HEOECHOE TEI0 MOKHO
OTHECTH K 3BE3/aM.

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

5. CocraBbTe BOMPOCHI, MO OTBETaM Ha KOTOPBIE BBl CMOXKETE MOIYUUTH MPEACTABICHHUE O
CTpoeHUH BceneHHoi.

6. Ha ocHoBe wuH(oOpMaIuu, TMOTYYCHHOH W3 TEKCTa, CIEIalTe BBIBOA O TOM, KakKHe
BO3MOKHOCTH OTKPBIBAET Pa3BUTHE KOCMOHABTHKH.

7. IlocTpoiiTe nuarpaMmy, IO3BOJISIONIYIO OLIEHUTH COOTHOLIeHHe pasMepoB CoiHia,
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 ConHeyHou cucmembi Hama Conneunas cucreMa COCTOUT U3 I[€H-
TpanpHOro Tena CojHIa U TIaHeT, KOTOpbIie BpaIlaioT-
cs mo cBouM opOuram Bokpyr Comniy (puc. 11). Uem

Qourep Carypn  Ypa
é Y Ovoxe kK CoJHILY pacoNioKeHa IJIaHeTa, TeM ObICTpee

&

ABWIKCTCA WM MCHBIIC BPCMCHH OHA TPATUT Ha OJUH
006opoT. Becero Bokpyr ComHia BpamaeTcst 8 miaHer.

CBou MMEHA TJIaHETHI IIOJIYYHIIN B YECTh PUMCKHUX 0o-

PucyHok 11
roB. Mexay opoutamu Mapca u FOnurepa HaxoauTces MosIC acTepOUIoB, 3a opobutor Hentyna Ha-

xoautes nosic Kotinepa u 3a nosicom Koiinepa, BeposTHO, pacmnosoxkeHo obdiako Oopra. Pacecmort-
PUM OCHOBHBIE XapaKTEPUCTUKH TJIaHET.

Op6uta mnanetsl Berepa Bropast or Connna. ['on vHa Benepe mmutcs 225 cyTok, a oauH
000poT BOKpYT ocH 243 cytok. B ornuune ot npyrux rmianer, Benepa Bpariaercs B CTOPOHY Mpo-
THUBOIOJIOKHYIO CBOEMY JIBIKEHUIO TI0 opOuTe. Benepy mHOra Ha3bIBalOT «CeCTpoil 3eminy, mo-
TOMY 4TO 00€ IUIAHETHI IOX0XKHU pa3MepaMu, CUJION TSKECTH U cocTaBoM. OJJTHAKO YCJIOBUS Ha ABYX
IUTAHEeTaxX O4YeHb pasHble. ATMocdepHoe naBieHue Ha Benepe B 90 pa3 Goibiie 3eMHOTO U COCTOUT
Ha 96% 13 yrinekuciaoro rasza. YTIeKUCIbIi ra3 co3AaéT NapHUKOBBIN AP (HeKT, T03TOMY BOIM3H MO-
BepxHOCTH Beneps! Temmnepatypa okono 450°C! IToBepxHocTh Benepsl 3akpbiTa rycThIMU 00JaKa-
MU, COCTOSIIIIMMH W3 KarejeK cepHou KUcimoThl. B atmocdepe Benepbl MomHuu ObIOT B JiBa pasza
yaiie, yeM B 3eMHOMU. [Iprpona Takon 37eKTpUIECKON aKTUBHOCTH ITOKA HEU3BECTHA.

N3-3a mu1oTHO# atMochepbl OCBEIEHHOCTH 1aXe B MOJACHb OueHb ciabas. Ha moBepxHocTH
Benepsl 00HapyKEHBI THICAYH APEBHUX BYJIKAHOB, H3BEPraBIIUX JIABY, Pa3IOMbI, TOpsI (puc. 12).

PucyHok 12 Camas 3HakoMasi U camasl W3y4YeHHas IUIaHETa —
3emis. 3emiis, B oTanure oT Mepkypus u Benepsl, nume-
€T OJIMH €CTECTBEHHBIN ciyTHUK — Jlyny. Pagnyc JIyHbI
Bcero B 4 pasa MeHblle paauyca 3emiuu. [loatomy 3em-
JII0 4aCTO HAa3bIBAKOT «IABOMHOW IUIaHeTOW». I[loyHbIii
obopot Bokpyr 3emuu Jlyna coBepmiaer 3a 27,3 CyTOK.
3a 310 ke Bpems JlyHa nenaet oquH 000pOT BOKPYT CBO-
el ocu, MOATOMY OHa MOBEPHYTA K 3eMJIe BCErAa OJHOMN

,':-m_'_« " 1psun cropoHoil. Ha BuguMon cropone JIyHbl MHOrO TEMHBIX

Y4acTKOB, UX Ha3zbiBarOT Mops. Hanpumep: Mope Jlox-
ner, Mope Scnoctn, Oxean bypb. JIyHHBIE KpaTepsl MOIYyYNId UMEHA U3BECTHBIX YUEHBIX. CaMbl-

MU KpPYIHBIMH KpaTepaMu C JyuyeBoil cucremoil sBisitorca Tuxo, Kemep n Konepuuk. I'opnbie
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XpeOThI Mmoyumiy Ha3zBaHus 3eMHbIX rop (KaBkas, Anbnbl, [Tupenen u ap.). Ha obpartHoii cropone
JIyHbl MOpei Maso. 31ech MHOTO KPaTepoB, Ha3BaHHbBIX B UECTh 3HAMEHUTHIX Jitoael 20 Beka. 3-3a

MaJoro TsaroteHus Ha Jlyne Het armocdepsl.

eobsc Arimecs H
i oY T o gt smanera Mapc (puc. 13) HazBana umenem oOora
I"-ot-(xl 50 Mt teats ? :0;7' - ;t-‘:("l - M a p C p (p )
Passper T I2T - 12016

BOIHBI 3a KpacCHOBATblil OTTEHOK, OOYCIOBJIEHHBIN
HaJM4MeM B KOpe OKHCIIOB kene3a. [inanera umeer 1Ba
HeOOJIBIINX CIYTHHKA HerpaBuibHOU (hopmbl Poboc u
JleiiMoc («cTpax» M «y’Kac») — CIyTHHKH BOWHBL Ha
Mapce ectb armocdepa, naBiaeHue koropor B 150 pas

cnabee 3emHoro. Ilostomy Ha Mapce O6oabIION

nepenaa  temmeparyp ot +25°C  gmo  -125°C.
PucyHok 13
[IpumeuarenbHOl 0OcoOeHHOCTBIO Mapca sBiseTcs
OTpOMHBIN KaHbOH Mapunep qmmnHoi noutu 5000 kM, mupunoit 1o 200 kM 1 mydunoit a0 5 km. Ha
Mapce Haxogutcsi camasi Beicokasi ropa B CoiHeuHOM cucteme — BynkaH Onumin BeicoToit 27 kM. B
KoHIIe 19 Beka uTanbsHCKUM yu€HbI Ckuanapeniu oOHapyXuil B TEJIECKOI JIMHUU, Ka3aBLIMECS
IIOYTH NPSMBIMHU, KOTOpPBIE OH Ha3BaJl “MapCHaHCKMMM KaHanaMmu . C TeX MOp y4EHbIE IBITAINCH
HalTH kKU3Hb Ha Mapce. M3menenue nsera noBepxHocTu Mapca yd€HbIE CBS3BIBAIA C POCTOM
pacTeHHid M CMEHOM BpeMEéH roza. PeanpHOCTh OKasamach npo3andHed. Hax moBepXHOCTBIO
IUTAaHETHl YacTO AYIOT CHIJIBHBIE BETPBI, CKOPOCTh KOTOPBIX noxomut 10 100 m/c. HeGonpmas cuna
TSDKECTH TO03BOJISIET JJaKe Pa3peXeHHbIM MOTOKaM BO3AyXa MOAHMMATh OTPOMHbIE OOJNaKa 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)XeHa HU B MPOILLIIOM,
HU B HaCTOSILIEM.
3aoanusn
1.Mcnonb3yst TeKCT U TaONMILY, ONIPEeNINTe, Ha KaKue JIBE IPYIMIbl MOXKHO pa3AeuTh BCe

TJIaHETHI 110 uX Macce. CBOE perieHuit 000CHYMTE.
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OCHOBHbI€ XapaKkTepucTuku nnaHeT ConHeYHoun

CUcCTemMbl

MNnaseta Anamete | Macca | OpS#mne | Nepuoa | CyTrM CryTHUKH
| HbIn
S obpauje
[ 4 HUA, ner

Mepkypui
BeHepa

3emns
Mapc
KOnutep
CartypH
YpaH
HentyH

2.BHuMarenbsHO paccMOTpUTE N300paskeHNs Ha pucyHke. HazoBuTe rutaneTsl, 0ObsCHUTE

CBOE pelieHue.

lMNnaHeTbl 3eMHOM rpynnbl

Paamepst nnaser 8
4 paguycax 3emMnm

3.CpaBHute noBepxHoctu Benepbl 1 Mapca. BHecute HaliieHHbIE OTJINYMS B TAOJIHILY.

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

+25°C g0 -125°C

KanboH MapwuHep

- Fopa Onumn-
cambiit GoONbLLIOW
' Bynkax ConHeyHo
CUCTEMb!

4. Onpenenure nuuiHee noHsATHE B psny: Okean byps, Bynkan Onumn, Kparep Kemutep,

Mope fcunoctu. O60cHYy#TE CBOE pelieHue.
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5.Bepno nu noetcs B necHe? [lonTBepau CBOi OTBET CIOBaMU 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 MUCATENS, ToYemMy?
- Uro 1aét KakIOMy 4€JI0BEKY 3HaHHE IPUPOJIbI?
- U3 kakux UCTOYHUKOB HH(GOPMAIIMN MOKHO TOTy4aTh HEOOXOAMMbBIEC HAaM 3HAHHS O IpUpoje?
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. MXH 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 OyphIX 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 Pa3MHOXAKTCS CIIOpaMU — MEJIbYANIIINMU TIbI-
JUHKaMH, HE 3aIUIICHHBIMU O0OJOYKONW M HE COJEpX,alUMMH MUTATEIbHBIX BemecTB. Coenu-
HUTHCSI «OTIIOBCKAs» M «MaTEPUHCKas» MbUIMHKA MOTYT TOJBKO B
BoJie. M3-3a 3TOr0 UMb OHA U3 MUJUIMOHOB MBUIMHOK MOXET Ipe-
BpaTUThCA B HOBOE pacteHue. ['opazno s dextuBHee Apyroi cmo-
c00 pa3MHOXKEHUs, KOT/Ia YacTh PACTCHUS OTAEAETCS U pa3pacra-
erca. Kcratu, Tak MOTYT pa3MHOXKAThCA MPAKTHUYECKU BCE pacTe-
Hust. OJIHAKO Tak HOBOE PAaCTEHHE MOSABUTCS PAJIOM, a CIIOPHI BETEP
MOXET YHECTH 32 MHOTHE KMJIOMETPBI OT PACTEHUS-KPOJAUTEISNY.

Y MXOB HET KOpPHS, €CTh JIMIIb YK€ 3HAKOMBIE HaM BBIPOC-

TBI-pU30UJIbl, KOTOPBEIMH PACTCHUE KPCIHUTCA K 3EMJIC, KAMHIO HJIN




JaepeBy. M3-3a 3T0ro MOX He MOKET I0JIy4aTh BOAY U a30T U3 NOYBLL. [103TOMY MXU nocensrorces
B CBIPBIX MECTAaX, II€ OHU MOT'YT BCEU INOBEPXHOCTBIO BIIUTHIBATh BOJAY U IIUTATEIIbHBIE BELIECT-
Ba, PACTBOPEHHBbIE B HEH. Yallle Bcero MXu pacTyT Ha IOYBE, B KOTOPOM MaJlo MUTATEIbHBIX Be-
IIECTB — B€/Ib 3/1€Ch UM He OyAyT MelllaTh PacTH APyrue pacTeHus.

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 MPHUCIOCOOMINCH 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. BuaumarenbHO paccMOTpuTe pucyHKH. C MOMOIIBIO MONYy4eHHOW HH(OPMAIIUU TOTOTHUTE
MPEIOKESHHUS:

Cmebenv xeowa

Cmebenv niayna
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2. C TOMOIIBI0 TPUBEAEHHOTO OMNHCAHMS TUICCEHU IMOMPOOYHTE O0Ka3aTh, YTO IUICCCHb — TOXE

TpUOBbIL.
MnecHeBbie rpubbl

Mpecens NORBNAKAANACA Ha XNeba
ARyTiK pomysTax )
TORE (PHGE: i
(ecant MOXOKA HA CTYRSHNCTYIO
NNERKY WIN KYCOMBK
Gapeata — IABKOM, Caporo. Byporo.
HekoTopsie BHgsl 3
NNECEHH HENOLIYIOT B ChIPORENAN SR
NPHAANHA CoIPY ;
ONPERENEHHOMC apoMara. Myone sugst
anecresyx prdon
KENONDIYVIOTCA B
MR KSOBHOROTHNECKOR
NPOMBIUNEHROSTH ANS
NONYHEHKSA EUTAMNHOB,
ANTHEHOTRIOB, DEPMERTOR,
CYEPONIHEX TOPMOROE.

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

4. Kakue u3 ykazaHHBIX pOACTBEHHBIX pacTeHuil nmpouspacratoT B Poccun?

[Tnaynel. CrutomHBIMU 3apOCIISIMU IPOU3PACTAIOT B XBOMHBIX Jecax Ha KaBkaze, Cubupu, lansHem
Bocroke.

XBouy. PacipocTpaHeHb! IPaKTHYECKHU 10 BCEMY 3€MHOMY ILIApy, HO MIPEANOYNUTAIOT YMEPEHHBIH
kiauMaT CeBepHOro Moymapus.

[Tanopotauku. Berpeuatores B necax Asum, 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 nBuxkeHue — OecropsA0YHOe JBUKEHHE MaJIbIX (pa3MepoM okosio 1 MkMm) yac-
THUL, B3BEIICHHBIX B )KMJIKOCTU WM Ta3e, IPOUCXOASILIEE M0/ IEHCTBUEM TOIYKOB CO CTOPOHBI MO-
nekyn okpysxaromieit cpensl. OtkpbiTo P. bpoyrnom B 1827 r. BuguMelie TOJIbKO MOJI MUKPOCKOIIOM
B3BEIICHHBIE YaCTHUI[bl JBUKYTCS HE3aBHCHUMO JPYT OT JPyra U OMUCHIBAIOT CIIOXKHBIE 3UI3aroo0-
pasHble TpaekTopuu. bpoyHOBCKOe nBHKEHHE HE oclabeBaeT co BpEMEHEM M He 3aBHCUT OT XHMMHU-
YECKHUX CBOMCTB cpefibl. IHTEHCUBHOCTD JIBHXKEHUS YBEIMYHUBACTCS C POCTOM TEMIIEPATYPhI CPEb
U C YMEHBIIIEHUEM €€ BSI3KOCTU U pa3MEpOB YacCTHLI.

B 1908r. XK. Ileppen Hauan KoIUYEeCTBEHHbIC HAOIIOJCHHS 32 IBUKCHHEM OPOYHOBCKHX
YacTHIl o] MUKpockonoM. Kpolieunble mapuku noutu cepudeckoit GopMbl U 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, JK. Ilepper oTmeuan ¥ MOTOM 3apHCOBBIBAN (KOHEYHO, B CUJIBHO YBETUYEHHOM Mac-
mrade) Ha JucTe OyMard MoJIOKEeHHE YacTUIl Yepe3 KaxKible TOIMUHYThl. COoequHss MOTyYeHHbIE

TOYKHU IMPAMBIMH, OH ITOJTy4daJ 3aMbICIIOBATBIC TPACKTOPHUH, TPHU M3 KOTOPBIX IMMOKAa3aHbl HA PUCYHKC

14.

3aoanun:

1. Tlo pucyHKy ompeaenuTe CpegHHE CKOPO-

CTH TpexX OpPOYHOBCKMX YaCTHIl 3a TEpPBHIC

10 MuH HAOIIOIEHWS.

2. OnpenenHTe, mo4yeMy CKOpPOCTHU 3THUX YacC-

THUI] 110 BEJIWYMHE M HANpaBJICHUIO pa3iu-
YalTCs MEXIy co00i? YKakuTe HECKOJIb-

KO OCHOBHBIX IMPUYMH OTOTO pas3jindus,

BbIOpaB M3 CIHCKa BO3MOXXHBIA HOMED

IIPaBUJIBHOT'O OTBCTA! PucyHok 14
1 — oHM UMEIOT pa3IUYHYIO Maccy; 2 — OHU UMEIOT
pa3InuIHyroO (I)OpMy; 3 — BX CTOJIKHOBEHHS C MOJICKYJIaMHA Oprxcanmeﬁ Cpeabl UMCIOT CHy‘lElfIHBII:I

Xapakrep.

72


https://dic.academic.ru/dic.nsf/bse/158161/%D0%91%D1%80%D0%BE%D1%83%D0%BD

3. Kaxk morna Obl BRITTISACTD TPACKTOPHsI OPOYHOBCKOM YacTHUIIBI MPU HAOIIOJICHUHU €€ T10-
noxxeHus: He yepe3 30 cekyH, a uyepe3 kaxabie 10 cexynn? M300pa3ute BOSMOKHYIO TPACKTOPHIO
YaCTHUIIbl, HATOXKUB €€ Ha TPAaCKTOPHIO, MOJYYCHHYIO TIPU M3MEPEHHSX MojiokeHus yepe3 30 ce-

KkyHa. Ctpenkoil 0003HaYeHO HaNpaBieHUE IBUKEHUSI OPOYHOBCKOM YaCTHIIBI.

Tekcer 2

Nudpysus

Huddysuto ynooHO HaOIOIATh B TYCTHIX relisiX. Takoi refib MOKHO MPUTOTOBUTH, HAIIOJ-

HUB 0aHOuKy 4-5%-HBIM pacTBOpPOM jkenartuHa. JKelnaTuH cHavdasa JOJDKEH HECKOJBKO 4acoB Ha-
OyxaTb, a 3aT€M €ro IOJHOCTHIO PACTBOPSIOT MPH NEPEeMEIINBAaHUH, OITYCTUB OAHOYKY B TOPSYYIO
Boy. [locne oxmaxeHus MOTydaeTcs IIOYTH NMPO3PAYHbINA Teib. Eciy ¢ moMoIpo OCTporo nuHIe-
Ta OCTOPOKHO BBECTH B IICHTP TOW MacChl HEOOIBIIONW KPUCTALIMK IepMaHraHaTa Kauus («map-
TaHIIOBKW»), TO KPUCTAIIMK OCTAHETCS] BUCETh B TOM MECTE, TJI€ €r0 OCTaBHJIM, TaK KaK I'eJib He Ja-
€T eMy yNacTh. YK€ yepe3 HEeCKOJIbKO MUHYT BOKPYT KPHCTAJIMKAa HAUYHET PacTU OKpAIlEHHBIH B
(bu1oaeTOBBIN 1IBET LIAPUK, CO BPEMEHEM OH CTAHOBMTCS Bce OoJiblle M OoJiblIe, OKa CTEHKU Oa-
HOYKHM HE UCKazAaT ero Gopmy. Takoit ke pe3ynbTaT MOKHO IMOJIYYUTh U C MTOMOIIBIO KPHCTAIIINKA
MEIHOTO KYIIOpOCa, TOJIBKO B 3TOM CITydae MIapuK MOJTYIUTCS HE (PUOJIETOBBIM, a TOIYOBIM.

Bonpocwl ona oocysymcoenusn:

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

- Kak uzmenurcs ¢opma u pazMepbl OKpalIeHHOW 00JIaCTH MPH yBEITHYEHUH TEMIIEPATyphI
Telis: YBEITMYUTCS, YMEHBIINUTCS, HE H3MEHUTCS, U3MEHUTCS?

- Kak u3menurcs ¢opma okpaiieHHON 001acTH, €CIIM W3HAYaIbHO CO3/1aTh U MOAEPKHUBATh
pasin4ue TeMIepaTryp BepXHel JyacTh eMKocTH (OoJiee Harperas) U HUKHEH yactu (6ojee X0no-
Has)?

3aoanusa:

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

Tema 2. Mexanuueckoe osuycenue. 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. Mexty npouum c3p Mcaak cka3asl MHE, YTO TOUHO B TaKOi ke 0OCTaHOBKE OH HaXO-
JIWJICS, KOT'Jla BIIEPBBIE €My IIPUIILIA B FOJIOBY MbICIb O TAroreHHMH. OHa OblIa BbI3BaHA MaJiCHUEM
g0J10Ka, KOr/la OH CUJEJ, IOrpy3uBIIUCH B AyMbl. [loueMy s1010K0 Bceraa majgaeT OTBECHO, MOMIY-
MaJl OH Ipo cedsl, MoUeMy He B CTOPOHY, a BCerna K HeHTpy 3emd. J[oikHa CyIecTBOBaTh MPUTSI-
raTejpHas CWja B MaTepUH, COCPEIOTOYEHHAs B LIeHTpe 3emiid. Eciu marepus Tak TSHET APYTyro
MaTepHIo, TO JIOJDKHA CYLECTBOBATh IIPONOPLMOHAIBHOCTh €€ KoinuuecTBy. IloaTomy s1610K0 mpu-
TArMBaeT 3eMJII0 TaK ke, Kak 3emis s1010Ko. JloikHa, cliefoBaTeabHO, CYLUIECTBOBATh CHJA, I10-
noOHast TOM, KOTOPYIO MBI Ha3bIBaeM TSDKECTBIO, POCTUpAloLIasics o Beeil BeeneHHoi.

Bonpocul ona obcyymcoenusn:

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

- Kakoe cobbITHE, eciu BepUTh pacckasy, Bbi3Basio y M. HeloToHa MBICHB O TATOTEHUU?

- 'me B 3TOM paccka3e roBOpUTCS [0 CMBICITY MOYTH TO 7K€ CaMO€, YTO HAIlMCaHO U B y4eO-
HUKe: «['paBUTALIMOHHOE MPUTSKEHUE JII0O0OT0 Teja MPOSIBISIETCS TEM 3aMeTHEe, YeM OOJIbIle ero
Macca»?

- OCHOBBIBasICH HAa TOM, YTO OIIMCAHO B 3TUX BOCHOMHUHAHMSIX, CAeJalu Obl BBl HA MecTe
Hpro-ToHa BBIBOJI O BCEMUPHOM XapaKTepe TATOTEHUS WIH TOJBKO O CYILECTBOBAHUM TATOTEHUS
Mexay 3emiteid u npyrumu Tenamu? OTBeT 000CHYIITE.

3aoanue:

Haiinute B MHTepHeTe mam OyMakHbIX MCTOYHMKax MHpopmauuto o6 WM. Herortone. Yem
3HAMEHUT 3TOT BEJTUKUN yUEHBIH, KPOME TOTO, UTO I10 JIETEH/I€ OH OTKPBLI 3aKOH BCEMUPHOTO TATO-

TEHUsI, KOTJ]a EMY Ha TOJIOBY YIajo si0JI0K0?

Texer 2

[lepBbIii maTEHT, CBS3aHHBIA C THIPABIMYECKUM yCHUJIEHHEM, ObUI mosiyueH Pdperepuxom
Jlanuectepom B BenmukoOputanuu B 1902 rogy. Ero nzobOperenue mpeactaBisijio coOON «yCHITU-
TEJNbHBIA MEXaHW3M, IIPUBOAMMBIN IIOCPEACTBOM TI'MAPABINYECKON sHEprum». B 1926 roay mHxke-
Hep [Iupc Dppoy npoaeMoHcTprpoBal B komnanuu /keHepan MOTOpPC TUAPOYCUIIUTEND PYJIS.

OpHa 13 BO3MOXKHBIX KOHCTPYKIUI aBTOMOOUIIBHOTO THAPOYCHIIUTENS PYJIsi, Ha3bIBAEMOTO

30JI0THUKOBBIM, H300paxkeHa Ha pucyHKe 15.
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N Pyoama (1)
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N g RPN
| aanona &

(2)

Pabouyt nopiuessb

Beixonroe 38eH0 (5)

~._IIpaeaz nomocts rugponeurareng (4)

PucyHok 15

B a1oli cxeme mepemenieHue ymnpapisitonield pykosaTkua (1) BImpaBo depe3 MEXaHHYECKYHO
CBSI3b BBI3BIBACT CMEIICHUE 30JIOTHHUKA (2) Takxke BIpaBo. [Ipu 3TOM OTKPHIBAIOTCS KaHAJBI 30JI0T-
HUKOBOTO Trujipopacnpezaenutens (3), B pe3ysibTaTe 4ero rujipaBinyecKkas )KUJIKOCTb OT Hacoca Io-
JIaéTcsi B IPaByIO MOJOCTh rujipoaBuraress (4). B aToit moaocTu ruipolnaInHIpa BHEIIHUM HACO-
coM co3aétcst U30BITOYHOE JIaBJICHHE, U, KaK CIEJICTBHE, BBIXOJAHOE 3BEHO (5) IBHMXKETCS BIPABO,
TO €CTh B TOM € HampaBleHUH, 4To U pykosarka (1). [lockonbky BbIXOgHOE 3BEHO (5) KECTKO CBI-
3aHO C KOPITYyCOM pacrpenenauTes (6), To mepeMenIeHne BbIXOJHOTO 3B€HA BBI3BIBAET TAKOE XK€ IO
BEJIMUMHE [EPEMEIEHUE KOpIlyca pacnpeaenuTens. B pesynbraTe cMelieHus Kopiyca pacipese-
JUTeNs, KaHajbl (3) B TUApopacipeaeuTesie NepeKphIBalOTCS NOSCKaMH 30JI0THUKA U TI0Ja4a KU /I-
KOCTH OT Hacoca B MOJOCTh TUAPOLMINHIPA MpeKpamiaerca. Takum o0pa3oMm, U yIpaBJsiomias py-
KOSATKA, ¥ BBIXOJHOE 3BEHO YCTPOWMCTBA JBMXXYTCA CUHXPOHHO. OHAKO 3a CYET TOTO, YTO YCHUITUE
Ha BBIXOJIHOM 3BEHE CO3JaETCs 3a CUET JIaBJICHMS, Pa3BUBAEMOI0 HACOCOM, TO 3TO YCHJIME MHOIO-
KpaTHO 0oJIbIlle, YeM yCHIINE, MPUKIIAIbIBAEMOE K pyKoaTke oneparopoM. Koadduiment ycunenus
CIEISANINX TUAPOMPUBOIOB MPAKTUYECKH HEOTPAHHUYEH, U MOIIHOCTh BXOJHOTO CHTHAama MOXET

OBITh YMCHBIICHA O HUYTOKHO Majol BEIUYHHEI.

3aoanua:

1.0npenenute, Kyaa OyAeT JBUTraTbCs BBIXOJHOE 3BEHO IPU MEPEMELIEHUN PYKOSITKU BIe-
BO?

2. Ilogymaiite, ecny JaBJIEHUE TMAPABIMUYECKON KHUAKOCTH, CO34aBAEMOE BHEIIHUM HAcCo-
COM, YBEJINYUTh, TO KaK U3BMEHUTCS CHUJIa, IEUCTBYIOIIAst Ha pabounii MOPIIEHb?

3: Byner nu ocraBaThCsl IOCTOSTHHOW CuIla, ACMCTBYIOIIasi Ha pabounii MOpLIEHb BO BpeMs

MNEPpCMCIICHUS PYKOATKHU ITPU OTKPBITHIX KaHAJIaX I' I/II[pOpaCHpe)ICJII/ITCJIH?

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

OOpaTuTe BHUMaHue, KaKO€ HUHTEPECHOE SIBJICHHE MOXHO HAaOII0[aTh, UCIONb3YsS Camo-
JIeIIbHOE MPOCTOE YCTPOUCTBO.

Heo0OxomuMo B3STh SIIUK, B OJTHOM U3 CTEHOK KOTOPOTO cleiaTh oTBepcTue nuamerpom 10
caHTUMETPOB. [[pOTHBOMNOJIOKHYIO CTEHKY HAJl0 CHATH U 3aTAHYTh yNPYrou IieHKou. Ecinu tenepn
HAIOJIHUTH SIIIUK JBIMOM, CKaXXEM, U3 «CYXOro JibJIa», U WIETKHYTh IO IUIEHKE, TO U3 OTBEPCTHUS
BBIPBETCS BpalAlOLIEeCcss TYMaHHOE KOJIbLIO.

OO0pa3yroTcsi Takue KoJiblla OT 3aBUXPEHHI BO3AyXa y KpaeB oTBepcTHs. BosHukiias «3a-
KpyTKa» CIOCOOHA 3aMETHOE BpeMsi COXPaHATh (hopMmy KoJblla. HaloBUMBIINCH, MOXKHO JOOUTHCS
TOTO0, YTO KOJIbIIa OyIyT JOTOHSTH, YAAPATH WM IPOXOIUTH APYT Uyepe3 Apyra.

B npupone 3aBuxpeHmsi, mpaBia, YXKe HE KOJBIEBbIE, NOPOXKAAIOTCSA, K IPUMEPY,
BOCXOJIAIIMMH IOTOKAMU HArperoro BO3JyXa. OJTO SBJIEHUE YaCTO BCTPEYAETCS B IIYCTBHIHSX.
[TomHUMAsICh BBBICH, BO3JIYX 3aKPY4HBACTCS, BTATHBAS B CeOS MECOK W IBUIb, KOTOPHIC BBIAAOT
pa3Mepbl 3TUX BpaIIAONIMXCs BO3AYIIHBIX CTOJM00B. VX Ha3piBalOT cMepuyu. bbeiBaer, 4yTo OHU
JIOCTUTaIOT JIECSITKOB METPOB B IMPHUHY U COTEH B JUIMHY. Takue cMepuu, Ha3biBaeMble B CeBEepHOI
AMepHKe «TOPHAI0», CIOCOOHBI BbI3BaTh HEMalble pa3pylieHus. VX CHllbl XBaTaeT, YTOOBI
nepeHotoriegrpal pUCKOBBIC JTIOOWTENN cMepuell — TUTaHepUCThl. VM ymaeTcsl Tak MCIOJb30BaTh
BHUXPEBOE BPAILICHUE BO31YyXa, YTO OHO MOJHUMAET IJIAHEPHI Ha OOJIBIIYIO BBICOTY.

Bl MoxeTe u camMu yCTpOUTH HEOONBIIONW MBUIBHBIM CMepd, eClH MOKPYTUTE AOIICYKON
BOJIM3M HATPETOTO y4acTKa 3eMJI WM acdanbTa.

3aoanusa:

1. Beigenute cocTaBHBIE YacTH B MPEICTABIIEHHOM TEKCTE, YCTAHOBUTE MEXK1y HUMU B3au-
MOCBsI3U. O3ariaBbTe TEKCT.

2. Caenaiite puCyHOK CaMOJIEIbHOM YCTAHOBKH, C IOMOUIBI0 KOTOPOM MOXHO MOJTYYUTh
Bpalfaronmecs TyMaHHble KoJibiia. M300pasurte kosblia:

- KOTOpbIE JOTOHSIOT APYT APYTa,

- KOTOpbIE TPOXOJST IPYT Yepe3 Apyra.

3.Ilepeuncnure, Kakue HaAyKH CIEAyeT U3yUUTh, YTOOBI 3aHUMATHCS UCCIIEIOBAHUEM TOPHA-

I10.
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Texkcr 2

DXOJIOT MpeACTaBIsgeT cO00i MpUOOp, KOTOPHIN HCIONB3YET YIbTPA3BYKOBBIC BOJIHEI JIJIS
HCCJIEIOBAHMSI CTPYKTYPBI U pesbeda 1Ha, OOHAPYKEHHUS MTOABOJHBIX OOBEKTOB U PHIOBI. DXO0JIO0T
COCTOUT M3 JIBYX YacTel — IaTUMKa, COJICPIKAIIEr0 YCTPOICTBA NIepeIayn U IprueMa ylIbTPpa3ByKo-
BbIX BOJIH, U JUCIIJICA. I[aT‘H/IK YCTaHaBJIMBACTCA HAa JHUIIC CyJIHA HUXKXC BAaTCPJIMHUA (ypOBeHB I10-
Ipy’KeHHUs cy/iHa). J[aTuuK MOChUIAeT CUTHAJIBI B CTOPOHY JJHA U IPUHUMAET CUTHAJIBI, OTPAKEHHbIE
oT JIIO6BIX HpeHSITCTBI/IfI. I[aHHBIC OT JaT4ynKa O6paGaTLIBaIOTC$I " BBIBOJATCA HA 3KpaH JUCILICA B

BU/JIE IBIKYILErocs rpaduyeckoro n3o0pakeHus AHa U BceX 00ObEKTOB Ha MMYTH CUTHaia. JTO Mo-

3BOJIIET cOOpaTh HHQPOPMAIIUIO 000 BCEM, UTO €CTh B TOJIIIIE - = P
BOJIBL.

3aoanus:

1.[Ins1 mocTpoeHus: M300pakeHUs HA U OOBEKTOB Ha
MyTH CUTHANIAa HEOOXOJUMO BBIYUCIUTH PACCTOSIHUE OT AaT4YH-
Ka-U3JIydaTelisi yIbTPa3BYKOBBIX BOJH IO MPEMATCTBUS. Y IIbT-
Pa3BYKOBBIE BOJIHBI PACHPOCTPAHSIOTCS B BOAE CO CKOPOCTHIO
okoino 1500 m/c. Ykaxure, 4TO TOJDKEH U3MEPUTH IXOJIOT I

HOCTPOCHUS N300pakeHus ?

2. Amepukanckuii yaenbrii P. Capmact B 2004r. yrBep)Kaall, 4To OOHAPYXKHII JISTCHIAPHYIO
Atnantuny B CpenuzemHoM Mope, 6au3 Kumpa. OH npoBen ncciieioBaHie OBEPXHOCTH 3€MIIM Ha
riyouHe 1.5 ThIC. M ¢ TOMOIIBIO 3X0JI0Ta U 00Hapy»kui Oosiee 70 coBnaseHuil ¢ onucaHusIMH AK-
pornosisi ATJIAHTH]Ibl: MHOTOKHJIOMETPOBAasi CTEHA, XOJM, OKPY)KEHHBIH BajoM, IIyOOKHE PBBHI, a
Takke Oepera Bricoxiel peku. Hapucyiite ynmpoIieHHyo cXeMy ero UCCIIeIOBaHUM.

3. B Mopcko#i Bojie CKOpOCTh YJIBTPa3BYKOBBIX BOJIH YBEIMYHMBAETCS C POCTOM aBIICHHUS.
OmnpezaensieMoe 3X0JI0TOM PACCTOSHUE 10 THA OYJIeT OTIMYATHCSI OT HCTUHHOTO?

BriOepure npaBuIIbHBIN OTBET:

1) ono 6yzaer Gombie, 2) OHO OyAET MeHbIIIe, 3) OHU OyIyT PaBHBI.

Tema 4. Heeneoosanue mopeii u oxeanos. Mapuanckas énaouna

Texcm 01a umenus
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MapuaHckas BaJuHa — riryoodaiiiiiee MecTo 3eMHOH MOBEpXHOCTH. PacnosnoxeHo oHO Ha
3anagHoi okpanHe Tuxoro okeana B 200 kmiiomeTpax BOCTOUHee MapuaHCKOro apxumenara. ¥ye-
Hble-OKeaHOorpagbl 10Jroe BpeMs IbITAINUCh Y3HATh €€ UCTUHHYIO I1yOuHy. MccnenoBanus pa3HbIx
JeT JaBaJld pa3Hble 3Ha4YeHus. J[eno B TOM, YTO Ha TaKOW KOJOCCAIbHOM ITyOHHE IUIOTHOCTh BOJIbI
YBEJIMUUBAETCS 110 MEpe NPUOIMKEHUS] KO JHY, II0-

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

v, M/cex
HstoTcs. [IpumMeHnB BMecTe ¢ 3X0J0TaMu OapOMETpHI ey
2600 L
¥ TEPMOMETPHI Ha pa3HbIX YpoBH:X, B 2011 roay 6s110 2370
YCTaHOBJICHO 3HaueHue riayouHsl 10994 + 40 mMeTpos. 2500 — ik
JlaBneHue Ha JHE NMOABOAHOW PACCEIMHBI COCTABISAET 2400 S5R44
1072 armocdepsr, wiu 108,6 MITa. 2500 =
3a Bpewmsi, mpolulenaniee ¢ MOMEHTa OTKPBITUS 2100 7038
"]
ryooyYaifliero KaHbOHa, yIAa4yHO JOCTHYb €ro JiHa 2000 |~
yAaBaJOCh TOJBKO YeThipe paza. B 1960 roxy riy6o- 1900 - 1039
KOBOJHBIN Oatuckad «Tpuect» BrepBble B MUpE CITYC- 1700 e 4 3;’5
TUJICS HA camoe JHO MapHaHCKOW BHAJAMHBI C JIBYMs 7600 // 7'1
Pt
naccaxxupamu Ha Oopty: neiitenantom BMC CIIIA 15007—
. 7400
Jonom Yommem u mBeinapckuM okeanorpadom XKa- 0 20 40 60 80 100 120 t.°C
)

koM [Iukapom. B 90-e rozapl xenob uccienoBai simoH-
ckuit 6ecrimnoTHbIN 3001 «Kaikoy, mpuHecmuii co Ha MpoOb! Uia, B KOTOPHIX ObLIM OOHApY>KEHBI
OaKkTepuH, 4epBH, KPEBETKH, a TaKXKe KapTUHKU J0Tose HeBeromoro mupa. B 2009 rogy mokopun
0e31Hy aMmepuKaHCcKui poboT Nereus, MOJHSABIINN CO JIHA MPOOBI MJla, MUHEPAJIbI, 00pa3Iibl TIIy0o-
KOBOJIHOU (payHbI U oTO oOuTaTeneit HeBenomeix Tiyoun. B 2012 roxgy B 0e31HY B OJIMHOYKY CO-
Bepiuna norpyxenue Jlxelimc Kamepon — aBrop «Turtanuka», «Tepmunaropa» u «Asarapa». OH
IMMpOBEJI Ha OHC 6 4qacCoB, 006Hpa$[ HpO6I>I rpyHTa, MUHE- 3aeucumocms ckopocmu ynempaseyka (vacmoma 12 MIy)
8 600e om daeneHuUsa U memnepamypol

pasos, dayHsl, a Takxke nenas Gororpaduu u 3D Bugeo-
cbeMKy. Ha ocHOBe 3TOro matepuana 6s1 co3zian ¢puiabM «Bb13oB 6e31He».

3aoanus:

1./lns1 BBIYMCIIEHUS] TUAPOCTATHUUYECKOTO JaBJIEHUS BOJbl Ha AHE MapHaHCKOW BIAIUHBI
p=pgh Heo0X0IUMO 3HATh TUIOTHOCTh MOPCKO# BOJBI (IIPU HOPMATBHBIX yCIOBHIX p=1028 KF/M3),
rnyouny BrnaauHbel h=10994 M u yckopenue cBoOoHOTO majaeHus §=9,8 M/c?. BBIUHCIICHAS JAfOT
pesyiabTar okono p=110 MIla. O0bsicHUTE, TOUEMy peajbHOE JaBjieHue OyAeT MpeBbIIIaTh MOYy-
YEHHBIN pe3yJIbTaT BEIUMCICHUN?

2. B MOpCKO#1 BOJE CKOPOCTh YJIbTPa3BYKOBBIX BOJH 3aBUCHUT OT TEMIEPATYPHI, COJIEHOCTH U

riyounsl. [Ipu HOpMallbHOM JaBJIEHUU U TEMIIEpaType OHa COCTaBISET B cpefaHeM okojo 1500 m/c
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U YBEJIMYMBACTCS C POCTOM JaBiIeHHs. Eciu BO3ZMOXKHBI U3MEPEHUS BPEMEHU IIPOXOKICHUS YIIbT-
Pa3BYKOBOTO CHTHAJIA DXOJIOTA a J0 JHA BIAIUHBI U OOPATHO MOCIE OTPAKEHUS, KaK BBHIUUCIHUThH €€
rnyouny? Ilpenioxxure cBOW aaropuTM pacuera.

3. B MapuanckoM xenobe Ha riayOMHE OKOJIO JABYX KHUJIOMETPOB KIIyOSITCS «4YepHbIE KY-
PUWIBIIUKN» — UCTOUYHHUKHN FeOTepMaJIBHOfI BOABI C CCPOBOAOPOJAOM U APYTHMU BEUICCTBAMU, KOTO-
pble MPH KOHTAKTE C XOJOAHOM BOAOH MpeBpaIlaloTcs B YepHbIE Cynbhuabl. JBrkeHne cyiabQui-
HOM BOJIbI HAIIOMHHAET KJIYObl YepHOro JbiMa. Temmeparypa BOJbI B MECTE BhIOpOCA JOCTHUTAET

450° C.

Ha ceBepe xaHbOHa pacroyiOKEHbI «Oesble KYpUIbLIMKN» — refd3ephl, U3BEpraroIiue Ku/l-

KUH yraekucislid ra3 npu temnepatype 70-80° C. I'opsiune MCTOYHUKU «I1OJOTPEBAIOT JIEASIHbIC
BOJIbl, IIOJI/IEP’KUBAs J)KU3Hb B O€3/1HE — TeMIlepaTypa Ha JiHe MapHaHCKO# BIaJUHbI HAXOAUTCS B
npenenax 1-3° C. IloueMy okeaH B 30HE BBIOpOCa re0TepMalIbHBIX BOJ| TeMIepaTypoit 400-450°C

HE 3aKHUIIaeT?

Tema 5: Yenosek u 300posve

Texcmuol 0nsa umenus

Teker 1

CunTaercs, 4To cUCTEMaTUYECKUE, HO YMEpeHHbIe (PM3HUECKUEe YIPaKHEHUS IOJIE3HbI IS
Hamero 3)IOpOBI)$[. BO BperI TpeHI/IpOBKI/I MBI bI paCXO)IYIOT 60J'II)HIO€ KOJINYECCTBO 3H€pFI/II/I 158
TpeOyIOT OOJIBIIOTO KOJMYECTBAa MUTATEIBHBIX BEIIECTB U KHUCIOPOJA, KOTOPHIE JTOCTABISIOTCS
KpoBBI0. UTOOBI 00ECTIEYUTH MBIIIIBI BCEM HEOOXOIMMBIM, YBEIMUYUBACTCS UX KPOBOCHAOKEHHE.
Bo BpeMst TpeHHPOBKY KUPBI HE OTKJIAJBIBAETCS B MBIIIIIAX, 8, HA0OOPOT, PacCIIEIUISIFOTCS ISl TTO-
Jy4eHUS SHEPTHH.

3aoanue: Beipazute CBOE OTHOIIIEHHUE K CIEAYIONUM yTBepKIeHusaM: «Jla niau Her»

a. CucreMatudeckue Gpu3ndeckre 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. Ou3nYecKre ynpaXHeHUs! TOMOTaoT U30eXKaTh JIMIITHETO Beca.

Tekcr 2
Kapuec 3y00B

bakrepuu, xuBylme y Hac BO PTY, SBISIOTCA IPUYMHON Kapueca 3yooB. Kapuec cran

npobinemoii ¢ Hayama 18 Beka, Korga caxap cTal JOCTYNHBIM Ojaroiapsi yBEJIMYEHHIO €ro

IMPOU3BOACTBA U3 CaXapHOI'0 TPOCTHHUKA.

B nacrosiee BpemMsi Mbl MHOTOE 3HaeM 0 kapuece. Hampumep:
BakTepuu, KOTOpbIE SIBISIOTCS IPUUUHOMN Kapueca, IUTAIOTCS caXapoM.
Caxap mpeBpariaercs B KHCIOTY.

Kucnora noBpexaaer moBepxHOCTh 3yOO0B.

UucTka 3y00B moMoraeT mpeioTBpaTUTh Kapuec.

Bonpocul ona oocysycoenusn:

- KakoBa ponp 6axTepuii mpu kapuece 3y0oB?

3aoanusn:

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

Kaxnas crpana Ha rpaduke mpeacraBieHa Touko. Kakoe M3 cieayrommx BBICKA3bIBAHUN IMO-

TBEPKAACTCA JaHHBIMU, IIPUBCACHHBIMH Ha Fpa(bI/IKe?

a.

0.

3

8
Cpegnee wncno 3yfoa, noBpemaesuy

A

B HEKOTOpBIX CTpaHax JIFOAM YUCTAT 3yObl Yalle, YeM B IPYTHX CTPaHaX.
Uewm GosbImie 101U €T caxapa, TeM 0oJiee BEpOsITHO, YTO Y HUX Oy/IeT Kapuec.
B nociemHme ropl BO MHOTHX CTpaHax YBEIWYHIACH YACTOTA 3a00JICBAHUN KapHECOM.

B nocnennue roasl BO MHOTHX CTpaHax HOTpe6JIeHI/Ie caxapa yBCINYHIIOCh.

RAPWECOM, HA YENOBEKE B PAIHeIX CTPAHAK
a

o =
T

2 22> 2%
1

20 40 60 80 100 120 140

CpegHese sHaYeHMe noTpebneHmAa
Caxapa
(e rMeammMmax Ha JyenoBeeka g

- OeHks)
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2.0TMeThTE TOJIBKO OJIHY KJIETKY B KaX/10i1 cTpoke: Hackoiabko BaM HHTEPECHO y3HATh Clie-

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

OYCHb MHTCPECHO | UHTCPECCHO | MAJIOMHTCPECHO | HC MHTCPECHO

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

0) Y3HaTh 0 CO3MaHUHN BaKIIMHEI, TIpe-
JOTBpallaonel kapruec 3y0oB

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

8 kaacce
Tema 1. dnekmpuueckue asneHus.

Texcmot 01a umenus:

Texer 1

Dkcrnepty Aaiyd oOpasell HEM3BECTHOro TBepAOro BemiecTBa. OH XOueT 3HATh SBISETCS JIU
BEIIECTBO MeETayuIoM. MeTamibl B TBEpAOM COCTOSHUM HMMEIOT KpHUCTaNIMYecKkoe cTpoeHue. B
y37aX KPUCTAUIMUECKON PpEIIeTKHM MeTaula pPacHoJIOKEHbl TOJIOKUTEIbHBIE HOHBI, a B
MPOCTPAHCTBE MEXKJYy HUMH JABUXKYTCS CBOOOJIHBIE 5JeKTpoHBI. Ecnu B Meramie co3narhb
ANIEKTPUYECKOE T0JIe, TO CBOOOJHBIC MEKTPOHBI HAYHYT JABUTATHCS HAIPABIEHHO MO ACHCTBHEM
ANEKTPUYECKUX CUJl. BOSHUKHET 31eKTpUYECKUN TOK.

Hcrounuk Toka, NMPUEMHHKH, 3aMBIKAIONIME YCTPOMCTBA, COEAMHEHHBIE MEXKTY CO0O0
MIPOBOJIAMH, COCTABJISIOT MPOCTEHUIITYIO AIEKTPUUECKYIO 11eTb. UTOOKI B 11emu ObLT TOK, OHA JIOJDKHA
OBITH 3aMKHYTOH.

3aoanusn:

1. 3anumure OAHO CBOMCTBO, KOTOPOE MOXKET yBHAETh M IMPOBEPUTH SKCIEPT, U KAKUM
00pa3oM 3TO CBOMCTBO MOMOXKET OINPEACIIUTD, SBISETCS JU BEIIECTBO MeTAIOM. Bocmomnb3yiiTech
uH(opMaIeit n3 HUKENMPEICTaBIEHHOTO TEKCTA.

Texker 2

['pymma OpuTaHCKUX YYEHBIX pa3padaThIBAET KyMHYIO» OJEKY, KOTOpas IOMOXKET JETSIM
C OTKJIOHCHHSIMHU B Pa3BUTHH «3arOBOPUTH». PeOeHKa, 01€TOT0 B KUJIET U3 YHUKAIBLHOTO AJIEKTPO-
TEKCTHJISI, KOTOPBIN MOJCOCTNHEH K CHHTE3aTOPY PEeUr, MOKHO OYyJIeT TOHATH MIPOCTO TI0 €Tro IMo-
CTYKMBAHMIO MO UYBCTBUTENIBbHON K MPUKOCHOBEHUIO TKAHU.

Martepualn crienat u3 0ObIYHON TKaHU, MEPETUIETEHHOM COIep KalTUMHU YTOJIh BOJIOKHAMH,
KOTOPBIE MOTYT TIPOBOJUTH AJIEKTpHUeCKui ToK. [Ipu HajaBMMBaHUM HA TKaHb, CUTHAJ, TIPOXOI5I-
U Yepe3 BOJOKHA-TTPOBOIHUKH, YCUITUBACTCS, U KOMITBIOTEPHBIN AJIEMEHT MOXKET OIMPEICIIUTD

MECTO NPUKOCHOBCHH A HA TKAHU. OTOT BIEMEHT MOXKET YHIpaBJIATb JF00BIM noACOCAMHCHHBIM K
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HEMY 3JICKTPOHHBIM YCTPOHCTBOM, pa3Mepbl KOTOPOTO HE MPEBBICAT ABYX CIIMYEYHBIX KOPOOKOB.
«['maBHOE 3aKIIOYAETCs] B TOM, KaK MBI IIEPETIETaeM TKaHb U MEepPeIaeM Yepe3 Hee CUTHAJIBI: MbI
MOYKEM BILJIECTH CIICIIUAIbHBIC BOJIOKHA B YK€ CYIIECTBYIOIIME PUCYHKH TKaHEH TaK, 4TO BBl 3TOTO
HE 3aMETHUTE», - TOBOPHUT OJIMH M3 YUeHBIX. He moBpenuB Marepual, ero MOXXHO CTUPATh, HAMAThI-
BaTb BOKPYT MPEAMCTOB HUJIM CKJIAAbIBATD. Yuennii TOBOPUT TAKKC, YTO MaTCpUaJI MOKHO 3aIlyC-
TUTH B JICIIIEBOE MacCOBOE MTPOU3BOJICTBO.

Bonpocul ona obcysymcoenusn:

- MosxHO 1M KavyecTBa Marepuaiga, 0 KOTOPhIX TOBOPHIIOCH B TEKCTE, IPOBEPUTH C ITOMO-
HIBI0 HAYYHOTO 3KCIIEPUMEHTA B JJabopaTopun?

- MoXHO JT1 MaTepuai CTUpPaTh, HE IOBPEIUB €ro?

- MoxHO 51 MaTtepuai NOBpeIuTh, HAMAThIBasi €r0 BOKPYT MPEIMETOB?

- MOHO J1 MaTepHall CKJIIbIBaTh?

- MoxHO JTu MaTepuraJl 3allyCTUTh B MAaCCOBOC HpOI/ISBOI[CTBO?

Tema 2. Xumuueckue npoyeccol. I1eKmpoJiu3.
3aoanusn:
1. OnumuTe ABa mpolecca, KOTOpble MOTJIM Obl BB HAOJIOJaTh BO BpeMsl XUMHYECKOHN pe-
aKIIUH:
VY4eHuK BBICHITIa]T HEMHOTO TIOPOIIKA B MTPOOUPKY. 3aTeM OH J0OABHII B OPOIIOK KUKOCTH

1 B30OJITAI HpO6I/IpKy Hponsouma XUMHYCCKag peaKkIusl.

Texcm Onsa umenusn:

DJ1eKTPOJIN3 AJTIOMUHUS

[To coneprxaHuio B 3eMHON KOpe alFOMUHUN 3aHUMAaET MIEPBOE MECTO CPEAN METaLIOB. 3eM-
Hast Kopa Ha 8, 8% COCTOWMT W3 alOMHHUS (7SI CPAaBHEHUS, COIEpKaHue Keje3a B Heit — 4, 2%).
OaHAaKO 3TOT XMUMHUYCCKU aKTUBHBIM METaUT HE MOXKET CYIIECTBOBATh B CBOOOJHOM COCTOSHUU U
BCTPEUYAETCS TOJIBKO B BHJIE PA3IMYHBIX coequHeHUi. OCHOBHAS WX Macca MPUXOIUTCS HA OKCHI
amomuHus (Al,O3). 310 coeanHeHre B 00MXO0J€ OHO HA3BIBAETCS] TTMHO3EMOM, WJIM MPOCTO TIIH-
HOIA.

B konue 19 Beka Oblna pazpaboTaHa TEXHOJOTHS IMPOMBIIIIEHHOTO 3JIEKTPOJIUTHYECKOTO
MIPOM3BOJICTBA ATFOMHUHHMS M3 TIIMHO3EMa, IIOMEIICHHOTO B PACIUIABJICHHBIA KPHOIHT (PEIKHA MU-
HEpaJ C CYIIECTBEHHO MEHbIIIEH TeMIepaTypol TUIaBJICHHUs, YeM Y TIIMHO3EMa).

3J'ICKTpOJ'II/I3 MIMHO3EMa MPOU3BOJAT B JKUAKOM KPUOJIUTE B 3JICKTPOJINU3CPE:
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Puc. Cxema snektpoausepa JUisl IOJIy4YeHHs! aTFOMUHHUS.

DIIEKTpOJI3ep UMEET KaTOJHOE M aHOoAHOoe ycTpoicrBa. KatogHoe yctpoiicTBo - 1 mpen-
CTaBisieT co00i BaHHY B CTAJIbHOM KOPITyCe, 3aKPBITBIM U3HYTPU yrojdbHBIMHU Onokamu. K yronn-
HOMY JIHY BaHHbI [IOJIKJIFOUEHBI ME/IHBIE IIMHBI JIJIs1 OTBOJA 3JIEKTPUUECKOro Toka. B mpouecce pa-
OO0TBI JEKTPOJIU3EPa HA JIHE BaHHBI, CIYyXalleil KaTooM, cCOOMpAETCs KUIAKUNA altOMUHUI. AHOA-
HO€ YCTPOMCTBO - 2 COCTOUT U3 BEPTUKAIbHO YCTAHOBJIEHHOI'O aHO/1a, HIKHSASA 4acTh KOTOPOT'o I0-
IpY’KEHa B 3JEKTPOIUT. DIEKTPOIUT COCTABIISIIOT U3 KPUOJIUTOTIIMHO3EMHOTO paciuiaBa, B KOTOPOM
conepxurcs 8...10 % rnuHozema. K aHOly 1O/ABE/IEH NOCTOSHHBIN 3JIEKTPUUYECKUM TOK, KOTOPBIN
UCMOJb3YeTCsl B IPOLIEcCe 3JIEKTPONIM3a, a TaKXkKe IOAJCPKHUBAECT TEMIepaTypy 3JEKTPOJIUTa
950...970 °C 3a cuer JDKOYJIEBA TEIUIA, BBIJICNISAIOLIETOCs B CJIOE JIEKTPOJIUTA MEXY aHOAOM U Ka-
tozioM. [lobeMHBIN MeXaHu3M - 3 mepeMellaeT aHo/l 10 Mepe ero cropaHusi BHU3y. Uepes mThipu
K aHOJly MOABOAUTCS eKTpudeckuil Tok oT 45000 no 155000 A. PaGouee HanpsikeHHEe HOPMAJIBHO
paOoratouieil BanHbl 4, 0-4,5 B. [Ipu snexTponuse nojJ BIMSHUEM HaJaKEHHOTO 3JIEKTPUUYECKOTIO
oS K KaTojy TMepeMemaroTcs KaTuoHsl Na', APl**, ca®*, Mg*, mo pa3pspKaroTCs Ha KaToJe, Kak
HauboJ1ee MoJI0KUTENbHbIE, TOJBKO KaTHOHBI alltoMUHUS. OOpa3yIoLuiicss B IpoLecce dIeKTPOIn3a
AIIOMUHHUM coOMpaeTcs Ha THE BaHHBI 3JIEKTPOJIU3€Epa MO/l CII0EM IJIEKTPOJINTA, OTKY/A €ro Mepuo-
JIMYECKU BBIOMPAIOT ¢ MOMOIIBIO0 BAaKyyMHOI'0 KOBIIA. J[j1s momy4yeHus 1 Kr altOMUHUS pacxoayeTcs
oko110 16500-18500 kBt 4ac anekTpo3Heprum.

Bonpocul ona oocyymcoenusn:
- [loueMy KpymHBIE TPEANPUATHS TIO MPOU3BOJICTBY AJTIOMUHHS Yallle CTPOST Ha Oepery

00abImNX pek?
- [Touemy pacruiaBiIeHHbIN aTIOMUHUAN cOOMpaeTcs Ha JHE BaHHBI O] CJIOEM DJIEKTposIuTa?
- K yroapHOMy JHY BaHHBI ITOAKJIIOUYEHBI MEIHBIE IIHUHBI AJIs OABOJA IEKTPUUYECKOTO TO-
ka. Bo3morkHa i1 3ameHa matepuana muH? C KaKUM YTBEPXKJAECHHUEM BBl COTJIACHBI: 1) Melb UMeeT
BBICOKYIO TEMIIEpaTypy IJIaBJICHUS; 2) MEb UMEET XOPOIIYI0 TEIUIONPOBOJAHOCTD; 3) MEIHBIN Mpo-

BOJIHHUK O0JIaJJaeT XOPOILEH dJIEKTPOIPOBOTHOCTHIO?

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

Texer 1

DNeKTpocTaTHYECKUl (UIBTP MpeaHa3HaueH Al OYMCTKHU BO3[yXa OT COACPIKALIMXCS B
HEM ITOCTOPOHHHUX YacTHULl, B OCHOBHOM Iibutn pazMepoM ot 0,01 mxm u aspo3zosneil. KoncTpykTus-
HO Ipe/cTaBiIsgeT co0oi HabOp METANIMYECKUX IUIACTHH, Me-
1y KOTOPBIMHM HaTSHYThl METaJUIMYeCKHe HUTU. Mexay HU-
TSAMU U IUIACTUHAMU CO3JAETCSI pa3HOCTh NOTEHLUAIOB B He-
CKOJIBKO TBICSY BOJIBT, YTO MPUBOAUT K OOPA30BAHUIO MEKIY
HUMM CWJIBHOTO 3JIEKTPUYECKOIO IOJII U BO3HUKHOBEHHMIO Ha
IOBEPXHOCTU HHUTEH KOPOHHOro paspsna. B pesynbrare yac-
THUIBl TBUTM TIPHOOPETAIOT IEKTPUUYESCKUNA 3apsf. 3arps3HEH-

HBI BO3yX NOJAETCA B MPOCTPAHCTBO MEXKIY IJIACTUHAMU,

3apsDKEHHBIC YAaCTHUIIB! MBUIH MO JACHCTBHEM 3JIEKTPUYECKOTO

MOJIsI MPUTATUBAIOTCSA K IUIACTUHAM U OCEJAl0T Ha HUX.

Bpemst oT BpeMeHH C IJIACTHH HY)KHO CMBIBATh MbUIb. DIEKTPOCTATUYECKHE (PUILTPHI MO-
T'YT YJIOBUTH BCE YAaCTHUIIBI, CIIOCOOHBIE MPHOOpeTaTh 3apsii. OUIbTPsl OTIIMYAIOTCS HU3KUM YPOB-
HEM TOTpeOIeHHsI SHEPTHH U OecryMHOCThI0. K HegocTaTkaM OBITOBBIX MOJIEEe OTHOCUTCS CPaB-
HUTEIBHO HEBBICOKAS IPOM3BOLUTENBHOCTh (50 — 60 M>/dac) M remepauus 030Ha. O30H B He-
OOJBIIMX KOMUYECTBAX 00JIaJjaeT MPUITHBIM 3allaxoM, HATOMHUHAIOIIUM BO3AyX Tocie rpo3bl. On-
HAaKO B BHICOKMX KOHIICHTPAIIUSIX 030H TOKCHYECH.

OunIIeHHBId BO3YX BO3BpAIIAETCSl B TIOMEIICHHE, YTO IO3BOJISIET SKOHOMHTH TEIIO M
AIIEKTPOIHEPTHIO, TN BBIOpACHIBAETCS B aTMOCHEDY.

Bonpocwl ona oocysymcoenusn:

- B Kakux 1Mo Ha3HAYCHHWIO TIOMEMIEHHUSIX BO3YyX IOCJIE 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 moBmusier Ha 3()()eKTUBHOCTh OYMCTKH BO3yXa M3MEHEHHE TOJSPHOCTH IUIACTHH U
CTEP’)KHEW HA MPOTUBOMNOJIOKHYIO?

3aoanue:

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

ro uepe3 GuIbTp 3a yac s ABYX Mojenel GprbTpa.
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KO TH9eCTBO BO3AYXA (M3/4ac)

W3 mpuBeeHHOTO CIUCKa HEOOXOIUMO BBIOPATH OCHOBHYIO MPHYMHY CHIDKEHUS Y dek-
TUBHOCTH OYUCTKH C YBEIMYECHHEM KOJUYECTBA MPOaYyBacMOro Bo3ayxa. [Ipu: yBeanmueHHH CKOpo-
CTH BO3JYIIIHOTO MTOTOKA!

1) 3apsiKeHHBIE YaCTHUIIBI MTBUTH HE YCIICBAIOT OCECTh Ha IUIACTUHAX (QUIIBTPA;

2) yBEIIMYUBALTCS TEMITEpaTypa JICKTPOJIOB U U3MEHSIOTCS YCIIOBHUS KOPOHHOTO pa3psiia;

3) HU3MEHACTCS CUJIa IPUTAXKCHUA 3apsKEHHBIX YaCTUI IBUIN K IIJIACTUHAM (I)I/IJ'IBTpa.

Texer 2
I'mOpuaHbIi aBTOMOONIB

I'uGpuaHbIil aBTOMOOMIIB MCIIONIB3YET COUYETAaHUE JIBYX TUIIOB JIBUratesiei — OEH3MHOBOIO U
anekTpuueckoro. OHM paboOTaOT B PEKUME ONTUMAIBHOIO JAONOJHEHHUs ApYr Apyra. beH3uHOBBIH
JIBUTaTellb BHYTPEHHETO CTOPAHMS MCIOJb3YETCA B Ka4eCTBE OCHOBHOI'O MCTOYHMKA DHEPTUU JBHU-
KeHHs. BEICOKOBOJIBTHBIN AJIEKTPOMOTOP THOPHUIHON CHIIOBOW YCTaHOBKH MPEICTABISIET CIOXKHYIO
¥ KOMITAaKTHYIO KOMOMHALIMIO JIEKTPOMOTOPA U 3JIEKTporeHepaTopa. IIeKTpoIBUTaTeNb IIPH HE0O-
XOJJUMOCTH MOMEHTAJIbHO 00€CIeUnBAET JOMOJHUTEIbHYIO MOLTHOCTh, HE PACXOAYs TOIUIMBO U HE
3arps3HsAs OKpyKaromryro cpeay. Mx coBmecTHas paboTa obecrieuynBaeT aBTOMOOMIIIO MPEKPacHbIE

CKOPOCTHBIC Ka4€CTBa U TOIINIMBHYIO 9KOHOMHWYHOCTD.

Npecbpasosarem DCOC

Axkywynerop 17 eommt ——

Axxywynerop &5 soney

B nauane nBrkeHus OJOK yrnpaBieHHUsS SHEPTUI0 aKKyMYJIATOPHOIN OaTapen HampaBiseT Ha
AIEKTPOMOTOPHI, PACMONIOKEHHbIE B TEepeaHed W 3aAHei yacTh aBTOMOOWIs. [[BukKeHHe B HOp-
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MaJBHOM PEXHUME OCYIIECTBISICTCS 3a CUeT OCH3MHOBOTO JIBUTATEINS U JIEKTPOMOTOPOB, BpaIlato-
IIMX U AJIEKTPUUYECKUN TeHepaTop. ['eHeparop mo koMaHze OJoKa yrpaBiCHHs OCYIIECTBISET 3a-
pAnKy OaTapeu, OTJAaBasi €l W3JIMIIKKU dHEPTUU. [Ipr TOpMOKEHUN KHHETUYECKAs YHEPTUS aBTOMO-
Owsl IpeoOpa3yeTcsl B AIEKTPUIECKYIO, KOTOPYIO OJIOK YIpaBJIeHUs BO3BpAIIaeT B BHICOKOBOJIBT-
HyI0 OaTtapero, a OCH3MHOBBIN JBHraTellb paboTaeT B OOBIYHOM pexume. B TpaauIIMOHHBIX CHCTE-
Max 3Ta SHEPTHsi TOPMOXKCHUS TePsUIach. B oTIM4Me 0T HUX THOpUIHAS CHIIOBAsI CHCTEMa OCOOCHHO
a¢deKkTHBHA B TOPO/IE, TIE YaCTO YePEAYIOTCS PA3rOoH U TOPMOKCHHE.

Bonpocwul ona oocyscoenusn:

- Eciu B THOpUIHBIX CHJIOBBIX YCTAaHOBKAX SHEPTHsI TOPMOKEHHS MTOCIIE MPEeoOpa3oBaHus B
AIIEKTPUYECKYIO U aKKyMYJIUPYyeTCs B 0aTapee, TO Ha KaKue MPOIECCHl UAET YHEPTUS TOPMOKEHUS B
TPaIUIIMOHHBIX aBTOMOOMIISIX ?

- Ecnu B TpaIMIIMOHHBIX aBTOMOOWIISIX PacXo]l TOIIMBA COCTaBIAET 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 aBTOMOOHJISI M BCTaBbTE MPOITYIIEHHOE CJIOBO B

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

ChblJIIAaCT UCIIOJIHUTCIIbHBIC KOMAaHAbI CHJIOBOM YCTAHOBKE U AKKYMYJIAATOPHBIM 6aTape;IM».

bnok vopasieHuns

DNEKTPOABHTA AKKYMYIHTO JlaTungu ckopocTH,
E"-”'f:“"“m’[“ TENH- pHEIE HACTOTHI BpaLleHHA
ABC FEHEPATOPE datapen ABHTATENCH. TeMnepaTypsl

Tema 4. IlIpouzeo00cmeo u ucnov3zosanue 31eKmpoInepIun

Texcmul 0nsa umenus:
Tekcer 1
I'maposiiekTpocTanuus
OcHoBHasl 3aJ1a4a THIPOIICKTPOCTAHIIHH
— mpeoOpa3oBaHHe HHEPTUU TEKYIIEH BOJABI B
DIIEKTPUYECKYI0 JHEpPTrur. B 3aBHCHUMOCTH OT

TUIIa CTAHOUU KOHKPETHAsA TCXHHUYCCKAdA pCalin-




3anus OyAeT pa3HOW, HO MPHHLMI Pa0bOTHl THAPOAIEKTPOCTAHIIMU OCTAaETCs HEM3MEHHBbIM. Pac-
CMOTpPUM TEXHOJIOTHIO BBIPAOOTKH 3JIEKTpo3Heprun Ha npumepe Kurynésckoit ['9C.
Pazpes Kurynésckoi ['DC:

1 - BepxHMii Obed (YacTh BOJOEMA, PACTIOIOKEHHAS BBIIIE TNIOTHHBI IO TEYCHHIO);

2 - BOJ103200D;

3 - cimpanbHas Kamepa (CoopyKeHHue, MOABOAIIEE BOAY K TypOuHEe U (hopMHpYIOIIee T10-
TOK Ha BXOJIE€ B HAIIPABISAIOUINIA anmapar; cupajibHas Kamepa 1o ¢GopMe HallOMUHAET YIUTKY, 3a-
KPYYCHHYIO BOKPYT THAPOTYPOUHBI);

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

S - TUAPOTYpOUHA;

6 - orcaceiBaroIas Tpyoa;

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

8 - Bai;

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

Boga u3 Bepxuero 6reda (1) yepes Bogo3zabop (2) monagaer B cnupaibHyto kamepy (3). B
CIUPATILHONM KaMepe MOTOK JOTMOJIHUTENbHO "3aKpyuyuBaeTcs" U, MPOXOJsd Yepe3 HAIpaBIISIOMINN
anmnapar (4), paBHOMEPHO MOABOIUTCS K ruapotrypoune (5). PackpyunBasi ruiporypOuHy, MOTOK
TepsieT OONBIIYIO YacTh CBOCH YHEPTHH, ITOCIIC YeT0 OTBOJAMTCS YepPe3 OTCACHIBAIOILYIO TPYOy (6) B
HIWKHUHN Obed (7). ['uapoTypOuHa MOJydeHHYI0 MEXaHUYECKYI0 SHEPTHUI0 BpallleHUs nepenacrt de-
pe3 Ban (8) rugporenepatopy (9). I'maporeHepaTop Bpamasich, BbIpaOaThIBAET 3JIEKTPUUECKYIO
SHEPTHUI0, KOTopas nepenaercs Tpanchopmatopy (10), a 3arem BbIIaETCA B CETh Uepe3 JIUHUM AJICK-
Tponepenauu (11).

Bonpocw ona obcyrcoenun:

- Kak nosnusier Ha a3 dpexktuBHOCTh paboThl [ DC (yBemuuuTCs BEIPaOOTKA IICKTPOIHEPTUH;
YMEHbIINTCS 3PPEKTUBHOCTh, HUKAK HE MOBJIMSET) CHUKEHHUE YPOBHS BOJIbI B BepxHEM Obede?

- [louemy 4wacToTa BpamieHHs TYpOMHBI B pab0OYeM COCTOSIHUU TMOJIICPKUBACTCS TIOCTOSH-
HOMW: 3TO YMEHbILIAeT PacXoj BOABI? MOCTOSHCTBO YacTOTHI BPAIIEHUS O0ECIEYUT CTaOMIIBHOCTh
4acToThl IepeMeHHoro Toka 50 I'il Bo Bcelt sHeprocucreMe? TakKoW PeKUM COOTBETCTBYET MAKCH-
MaJIbHOMY KIIJT;?

- Bimusier mu pab6ota ['DC Ha cocTosiHMEe BOAHBIX OHOpecypcoB?

W3 mpuBeneHHBIX HIKE YTBEP)KICHUH HEOOXOIMMO BbIOEpHUTE MPAaBUIIbHBIE U YKAXKUTE MX

HOMeEpa:
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1. Jla, Bnusier, HaOMIOgaeTCA U3MEHEHHNE MUKPOKIIUMATA, CHI)KEHUE CKOPOCTH TEUCHUS pe-
KU, 3aMeJIJICHHE BOJJOOOMEHA M CAMOOYUIICHHUS, & TAK)KE PA3BUTUE CHHE-3EIEHBIX U THATOMOBBIX
BOJIOPOCIICH, YXY/IIIIEHUE KaueCTBA BO/IbI.

2. Jla, BOuseT, MPOMCXOIUT YMCHBIICHUE PHIOHBIX 3aIIacOB, COKPAIICHHE YHCIIAa IEHHBIX
BHJIOB.

3. Her, BiusiHUE HE3HAYUTENHHOE, TTOYYEHUE SHEPTHH KOMIICHCUPYET HAHOCUMBIN YPOH.

Texer 2
Coaneunas 0aTapest
[Ipocreiimas KOHCTPYKIUS coHEUHOTo 3ieMeHTa (CD) Ha OCHOBE MOHOKPHUCTAIIINYECKOIO

KpCMHHJ [TOKAa3aHa Ha pPUCYHKCE.

bov

ToHkasi macTUHA COCTOUT U3 JIBYX CJIOEB KPEMHHUS C Pa3IMUYHBIMH (PU3NYECKUMHU CBOMCT-
BaMU. BHyTpeHHuUl cioil mpencraBisieT coOOW YUCTBIA MOHOKPUCTANIMYECKUI KpeMHMM, oOia-
JAIOUINH «IBIPOYHOM MPOBOIUMOCTBIO» (p-THUIl). CHApy U OH MOKPHIT OYEHb TOHKUM CJIOEM KpEeM-
HUs ¢ npuMeckio (ocdopa (n-tum). Ha TeUIBHYIO CTOPOHY IUIACTUHBI HAHECEH CIUIONIHON MeTal-
JMYECKUI KOHTAKT. Y TPaHHUIBI N-U p- CIOEB B pe3yJsibTaTe MEePeTeUKH 3apsAa0B 00pa3zyroTcs obea-
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 ()OTOHBI T'€HEPUPYIOT HEpaBHO-
BECHBIE 3JICKTPOHHO-/IBIPOYHBIE TIapbl. DJIEKTPOHbI, TEHEPUPYEMBIE B P-ClI0€ BOIU3U p-N-TIepexoa,
HNOAXOJAT K p-N-TIepexo/ly M CYLIECTBYIOIIMM B HEM D3JEKTPUUYECKUM 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 mpuoOpeTaeT AONOIHUTENbHBIM OTpULATENbHBIN 3apss, a p-
CJION - IMOJIOKUTENbHBIA. OTpHULIaTENbHOMY MOJIIOCY UCTOYHHMKA TOKa COOTBETCTBYET N-CIIOH, a p-
CJIOW - TIOJIOKHUTENBHOMY.

DddekTHBHOCTH TPEOOPA30BAHMUS SHEPTHH CBETA B MIEKTPUYECKYIO B MTOAOOHBIX dJIEMEHTaX
nocturaer 35%. Ilo TeXHONOrM4ecKMM NpPUYMHAM OTJIENIbHBIA 3JIEMEHT BO3MOXKHO H3TOTOBHUTH
TOJIbKO HEOOJIBIIOTO pa3Mepa, MOo3TOMY Ui yBelnudeHUs 3()(HEKTUBHOCTH COECTUHSIIOT HECKOIBKO
aneMeHTOoB B OaTapen. CoslHeUHbIe OaTapen MPEeKPacHO 3apeKOMEHI0BAIH ce0st B KOCMOCe KaK J0C-

TaTO4YHO Hﬁ)lG)KHBIﬁ A CTAaOMJILHBIA MCTOYHHUK OHEPTIHu, CIIOCOOHEIH pa6OTaTI) OYCHb JJIUTCIIBHOC

88



BpeMs. [J1aBHYIO OMACHOCTH JIJISl COHEUHBIX OaTtapeil B KOCMOCE MPEACTaBISIOT KOCMUYECKas pa-
YAl ¥ METEOpHAs! MbUTh, BBI3BIBAIOIINE YPO3HI0 MOBEPXHOCTH KPEMHHUEBBIX 3JIEMEHTOB U Orpa-
HUYHUBAOIINE CPOK CIY)KOBI OaTapeil.

Bonpocwul ona oocyscoenusn:

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

— U3BecTHO, 4TO 3PPEKTUBHOCTH COTHEUHOW OaTapen HauOOJbIAs P HOPMAIBLHOM Ia-
JIEHUM CBETa Ha MOBEPXHOCTH 3jeMeHTa. [loBeicUT 1M 3PPeKTUBHOCTh OaTaper HCIOJIb30BaHUE
YCTPOMCTB sl UX aBTOMaTH4Yeckoro HaBeneHus: Ha ComHie?

3aoanusa:

1.13BeCTHO, YTO HA SHEPreTUYECKUE apaMeTPhl COJIHEYHOU OaTaper BIMSET HArpeB €€ Mo-
BEPXHOCTH MaJAI0NIMM H3JTyueHUEM, OpUeHTalusl 6araper oTHOCUTENbHO COJIHIIA U €€ TE€OMETPHU-
yeckue pazmepbl. ONUIIKUTE U U300pa3UTe CXEMY UCCIETOBAaHMS 3aBUCUMOCTH CHJIBI TeHEPUPYEMO-
ro TOKa OT TeMIIEpaTyphl OaTapeu.

2. OTaenbHbBIC AIEMEHTHI COTHEYHOU OaTaper MOXKHO COSIMHSAThH KaK MOCIIeI0BATEIBHO, TaK
U MapajyieNibHO WK MOCienoBaTeNlbHO-MapaienbHo. OueHure GUHAHCOBbIe, KOHCTPYKTUBHBIE U
buznyecKkue JOCTOUHCTBA U HEJIOCTATKH 3TUX BAPUAHTOB BKIIFOUEHUS.

Tekcr 3

Ceeronuoz (Taxxke ucnoiib3yercs cokpaiienne CUJI - cBeTonsmyyaromuii 110; JATHHCKUN
skBuBasieHT — LED: light-emitting diode) - 3To mosynpoBOAHUKOBBIH MPUOOP C 3IEKTPOHHO-
JIBIPOYHBIM P-N MIEPEXOI0M, KOTOPBIN CO3aeT ONTHUECKOE U3TyUYeHHE, KOT/Ia Yepe3 Hero MPOXOAUT
ANEKTPUYECKUN TOK.

NNACTHAKOBAR NMH3A Kpucrann

CHUTHKOH

laniomunmesan (Mearas) ocHOBa

PaboTa cBeronmoa OCHOBaHA Ha CBOMCTBAaX p-n WM 3JIEKTPOHHO-ABIPOYHOIO MEpexoia,
00yCIIOBJIICHHBIX B3aUMOJICHCTBUEM JBYX MOJYNPOBOJHUKOB pP-THIA U n-Tumna: P — positive, To ecTb
MOJIOKUTEIBHBINA THII, UM JBIPOYHBIA, 1 N — negative, TO €CTb OTPUIATENbHBIN THUI, WIH dJIEK-
TPOHHBIN. B pe3ynbrare nmponyckaHus dJ€KTPUYECKOIO TOKA B MECTE CONPUKOCHOBEHUS ABYX I10O-
JIyIIPOBOJAHUKOB IIPOUCXOJUT IEPEXOJ] OT OJHOIO THUIIA IIPOBOJAUMOCTU K JAPYrOMY, U MBI BUJIUM
U3ITy4EHHUE CBETA.

CBeTonno UMeeT ABa BbIBOJAA - aHOA M KaroAa. Ha kaTonxe pacnosioxKeH aJlFOMUHHEBBIN IMapa-

6omnueckuii pedexkrop (orpakatens). OH BHELIHE BBIMVIAIUT, KaK yalieoOpazHoe yriyOieHue, Ha
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JTHO KOTOPOI'0 IOMeEIeH KpucTaill. [10ynipoBOAHUKOBBIM MOHOKPHUCTAILT — 3TO OCHOBHOM 3JIEMEHT
CBETOJINO/Ia, B KOTOPOM CO3/IaH p-N-miepexoa. MoHOKpHCTaT uMeeT GopMy KyOuKa pazMepom
0,3x0,3x0,25 MM 1 CO€IMHEH C aHOJOM IIPU MOMOIIX 30JI0TOM MepeMbldku. ONTHUYECKH MPO3pay-
HBII TIOJIMMEPHBIN KOPIYC, SBIISIOIINICS OJHOBPEMEHHO (POKyCHpYIOIIeH JUH30H, BMecTe ¢ ped-
JIEKTOPOM OIPEACIIAIOT yroJl U3IyYeHHUs CBETOAMOAa M HAIpPaBJICHHOCTh 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 Marepuasa, MCIOJIb3yeMOro IpU IMPOU3BOJACTBE IMOJYNPOBOJIHMKA. Tak, Hampumep,
IpUMECH aTIOMUHUS, UHIUS, Tenus, pocdopa BHI3BIBAIOT CBEYCHHUE OT KPACHOTO JI0 KEITOTO LIBETA.
A30T, TaJuIMid, UHAWNA PUAAI0T U3JIy9aeMOMY CBETY IIBETa OT 3€JI€HOro 10 roixyboro. UtoOs! go-
OuThCs 6EJI0r0 CBEUEHUS B KPUCTAILT JO0ABISIOT IIoMHHOGMOp. Paboune HampsHKeHUs] CBETOIMOI0B
Pa3HbIX LIBETOB PA3JIMYHBI.

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

3aoanus:

1. Cneunduueckuit BUJ BOJBT-aMIEPHON XapaKTEPUCTUKH CBETOIUOJIA IPUBOIUT K TOMY,
YTO Jake HEeOONBIINE MyJIbCAllUK HAIPSHKEHUS B paboyeM peKUME COMPOBOXKIAIOTCS 3HAYUTEINb-
HBIM M3MEHEHHEM CHJIBI TOKa cBeToauoaa. Kakumu OyayT MociaeACcTBUS TJIOXOTO AJIEKTPUUECKOTO
KOHTAaKTa B MMM MUTAaHUS cBeToauoaa? M3 mpemioKeHHBIX BAPUAHTOB OTBETOB HEOOXOAMMO BbI-
OpaTh IPaBUIBHBIN U yKa3aTh €r0 HOMEP:

1) mI0X0M ANEKTPUUYECKUI KOHTAKT 00ECTIEYUT CKAYKH COMTPOTUBIICHHS IIETTH U HATIPSKEHUS
Ha JM0JIe, U3-3a Yero U3JIyYeHHE CBETONOA OYIET «MUTAIOIIINM);

2) HUKaKuX M3MEHEHHI B paboTe CBETOaMO/a HE OYIET, T.K. U3IydeHHue 0OYCIOBJIEHO Ha-
TPEBOM P-N Mepexo/ia, a 3TOT MPOLECC JOCTATOYHO UHEPTEH;

3) cBeToauon He OyeT co3AaBaTh U3IIyueHHE.

400 —

300 -

200 =

T, hal

100 -

MNpmmos HEnpEeHse, B
2. I[aﬁTC O6’b${CHCHI/IC saBJIeHNIO: Jlamna HakaJIMBaHUA OGLI‘IHO BKJIFOUYCHA B CCTh NCPEMCH-
HOT'0 TOKa YaCTOTOU 50 FI_[, a CBCTOAUOJ — B LICIIb NTOCTOSAHHOI'O HAIIPSXKCHUA. HO‘-ICMy KOHe6aHI/ISI
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CHJIBI TOKA B JIJaMII€ HAKaAJIMBAHUA HC 3aMCTHBI, 4 BBIKJIIIOYCHHEC CBETOAHMOAAa Ha 1 MUJUIUCCKYHY YC-
JIOBCK BOCTIPUHUMACT KaK «MHTaHue»?

3: Hpe,I[J'IO}KI/ITC BAapHaHT KOHCTPYKIHHU CBETOAUOJA C YIIPaBJIACMbIM LIBETOM U3JIYUCHU.

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 Pa3HOOOpas3usi MOPCKHUX
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, BepkuBeT 10—30%
kopaioB. Ilpu mioGanbHOM moTemieHMH Ha 2 °C mpakTHUYECKH BCE KOPAJUIOBbIE pUBI OyayT
MOTEPSHBL.

ImaBHasg mnpuurMHa IIO0AJIBHOIO MOTEIUIEHHUS — BBIOPOCHI MApHUKOBBIX Ta30B, Ta30B C
BBICOKMM ITOTJIONICHHEM CBETOBOI SHEprur B MH(PPAKPACHOM (TEII0BOM) nuara3oHe. OCHOBHBIMU
MAapHUKOBBIMU Ta3aMU 3eMJIM SIBISIOTCS BOISHOW Map, YINIEKUCIBIA ra3 u MeraH. MccnenoBaHus
YUEHBIX IOKAa3bIBAIOT, YTO COAEPKAHHME YIVIEKHCIIOTO ra3a B arMocdepe HampsMyr CBS3aHO C
IUIOIA/IBIO JIECOB HA IUIAHETE.

['moGanbHOE MOTEIJICHHE MOXKET MPUBECTH K PE3KOMY TasHUIO JISTHHUKOB. VcciemoBaHwus
2018 roga moka3bIBalOT, YTO CKOPOCTh POCTA YPOBHS MOPS YBEIMYUBACTCA M CyMMapHBIA MPUPOCT
K KOHILY CTOJIETHS JJOJDKEH COCTAaBUTh 65 ¢M oT ypoBHs 2010-X ronos.

Bonpocul ona oocysycoenus:

- Tubenbp KOpayuIOB O3HAYaeT, YTO MHOTHE BUJIBI PHI0 U JAPYrHX CYLIECTB HOTEPSIOT
€CTECTBEHHYIO cpely oOuTaHus. VX monmynsiuu cokpatsaTcs Wi ucue3HyT HaBceraa. [louemy?

- Kak BnusieT cokpallieHue Mmiomaan JECoB Ha CPETHIO TeEMIIEpaTypy Ha 3emie?

3aoanue:

W3 npuBeIeHHBIX HI)KE YTBEPKIEHUH HEOOXOAMMO BBIOpATh JBa MPaBUIbHBIX:

1) TToBbIlIcHHE YPOBHS MOpSI YIPOXKaeT OCTPOBHBIM TOCYIapCTBAM, TaK KaK 3TO MPHBEACT K HX
3aTOIIEHUIO.

2) IoBblmieHHE YPOBHS MOPSI TPUBENET K YBEITMYCHUIO YUCICHHOCTH MHOTHX BHJIOB PBHIOBI.

3) IoBblleHHEe YPOBHS MOPSI TPUBEIET K YBEIMUCHHUIO COIEPKAHUS COJTH B MOPCKOM BOJIE.

4) 3-3a TOBBINICHUS YPOBHS MOpPS YBEIMYUTCS IUIOIIAIb IIOBEPXHOCTH MOPCKOH BOIBI M
KOJMYECTBO 00pa3yeMoro BOJSHOrO Tapa, YTO cJenaer [iolalbHOE TMOTemseHue Ooee

NHTCHCUBHBIM.

Tema 6. Ilapruxogslit I¢phexm: OelicmeumenvHocmsy uiu vimoicen?
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Texcm Onsa umeHus:

JKuBbIM opraHu3mMam He0OX0aUMa YHEPTHS IS )KU3HU. DHEPTHUSL, TIOIICPIKUBAIOIIAS JKU3Hb
Ha 3emiie, mpuxoaut ot CojHIla, KOTOPOE U3JIydaeT YIHEPrHI0 B KOCMOC, TaK KaK OHO OY€Hb Topsi-
yee. Kpoureynast yactb 3TOM SHEPTUU JOCTUTAET 3EMIIH.

Atmochepa 3emin JeCcTBYeT Kak 3alIMTHOE 0JIEsI10, TOKPHIBAIOIIEE ITOBEPXHOCTh IJIaHEe-
THI, ¥ 3AIIUINACT €€ OT MEPEeIa 0B TEMIIEPATYPbl, KOTOPHIE CYIIECTBOBAIH OBl B 0€3BO3IyIITHOM
IIPOCTPAHCTBE.

Bbonbmas yacte nzmyyaemoit CoHIIEM SHEPTrUU NPOXOIUT Yepe3 3eMHYI0 aTMocdepy. 3eM-
JIS1 TIOTJIOIIAET HEKOTOPYIO YacTh 3TOM SHEPruu, a Apyras 4acTh OTPAXKaeTCsi 0OpPaTHO OT 3eMHOM
MOBEPXHOCTH. YacTh 3TOM OTpaKEHHOW PHEPTHH MOTIIoMAeTCsl aTMocdepoit. B pesynbTare 3TOro
CpedHsisl TeMIepaTypa HaJl 3eMHOW TOBEPXHOCTHIO BBIIIE, YeM OHA MOTJIa ObI OBITh, €CJI OBl aTMO-
cdepsl He cyliecTBoBana. ATMocdepa 3eMiu AeUCTBYeT KaK MapHUK, OTCIO/Ia U IPOU3O0IIET Tep-
MUH «TIapHUKOBBIN 3 dekT». CUUTaIOT, 4TO MAPHUKOBBIN (D (PEKT B TeUeHHe IBAIIATOTO BeKa cTajl
0oJsiee 3aMETHBIM.

To, uro cpeansis TemnepaTypa arMocepbl 3eMIIH YBEIUUUiach, apisercs pakrom. B raze-
Tax U Jpyroi mepuoanyecKoi neyaT OCHOBHON MPUYMHON MOBBIIICHHS TEMIIEPATYPHI B IBaJII[a-
TOM BEKE YaCTO Ha3bIBAIOT YBEIIMYCHHE BHIOPOCA YTIIEKUCIIOTO ra3a B aTMocdepy.

[[IkonpHUK IO UMEHU AHJIpEN 3aUHTEPECOBAJICS BO3ZMOKHOM CBSA3bIO MEK/Y CpEJIHEN TeM-
neparypoit arMocdepsl 3eMITH B BRIOPOCAMH YTIIEKHCIIOTO ra3a B arMochepy 3emiu.

B 6ubnuoTexe oH Haren cieayrolye asa rpaduka.

Bwbpocel yrnekwcnoro rasa

CpegHAA TeMnepaTypa aTMochepbl SEMnu
{TBICAYH MUNNHOHOBE TOHH B rog)

(rpagvcos Lenbcua)
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Ha ocHoBe 3Tux nByx rpadukoB AHpeil cienain BBIBOJ, UTO MOBBIIICHUE CPEeIHEH TemIe-
patypsl aTMochepsl 3eMIIn AEHCTBUTEIBHO MTPOUCXOINT 3a CUET YBEIMUEHUSI BEIOPOCOB YIIEKU-
CJIOTO rasa.

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

U TOBOPHUT, UTO HCKOTOPLIC YaCTU Fpa(pI/IKOB HC MMOATBCPIKAAIOT €TI0 BLIBOM.
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Bonpocul ona oocyymcoenusn:

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

- AHzipeil HacTauBaeT Ha CBOEM BBIBOJIE O TOM, UTO IOBBILIEHUE CPEIHEH TemIeparypsl aT-
Mochepsl 3eMiin BBI3BIBACTCS yBETUUYEHUEM BEIOPOCOB yriekucioro raza. Ho Buka nqymaer, uro
€ro BbIBOJ uepecuyp nocnemHslif. OHa roBoput: «IIpexne, ueM cienaTb OKOHYATEIbHBIM BHIBO,
THI JIOJDKEH YOCIHUTHCS B TOM, YTO ApYTrHe (PaKTOPHI, BIUSIOLINE HA TAPHUKOBBINA 3P PEKT, OCTAIOTCS

MMOCTOSSHHBIMIY. HazoBuTte OJHWH H3 (baKTOpOB, KOTOPBIC UMEJIa B BUAY Buxa.

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

TOpOI71 BXOOAT TpOM6OI_II/ITBI, OPUTPOLMUTHI, HeﬁKOHHTLI, Ijia3sma. OHa, KakK U Jro0as TKaHb, BBIIIOJI-

HSET OINpeeieHHbIe QYHKIIMU B Op-
TaHW3ME YEJIOBEKA: 3allUTHYIO, IIbI-
XaTeIbHYI0, TPAHCIIOPTHYIO U pEry-
asTopHyto. Obuuit ee o0beM B opra-
HHU3ME YeJI0BEKa COCTABISET 4-5 JTUT-
pOB.

15 uronst 1667 rona dpanitys-

ckuii Bpau JKan-batuct [lenu Bnep-
BbI€ COBEpIINJ MepeauBaHue KpoBH uesioBeky. CeroaHs 3Ta jedyeOHas TEXHOJOTHs MOKazaHa MpU
MHOTHX 3a00JIEBaHMIX, HO MPU 3TOM OCTAETCs KpaliHe ormacHou nporeaypoit. Cama mporeaypa Ha-
3bIBaeTCS reMoTpaHcy3usi.

[IpoBoauTh mpoueaypy 0€3 cMepTeNbHbIX OCIOXKHEHHUI CTalo BO3MOYKHBIM TOJBKO IOCIIE
oTKpbITHS Tpynn kpoBu B 1901 roay u pesyc-dgakropa B 1940 roxy. CerojaHsi nepenuBarT B OC-
HOBHOM KOMIIOHEHTBI KpPOBH, HalpUMEp, TOJBKO 3PUTPOLUTHYIO MAaCCy, CBEXKE3aMOPOKEHH YIO
IU1a3My, KOHIIEHTpAT TpOMOOLIUTOB U JIEHKOIMTHYIO0 Maccy. Camoe pacnpocTpaHEHHOE MOKa3aHue K
MEePETMBAHUIO — 3TO NMOTeps KpoBU. OCTPOl MOTEPE CUMTAETCSA MOTEPs NALIMEHTOM B TEUCHUE T1a-
pe1 gacoB 6oiee 30 % o6wéMa kpoBu. Kpome 3Toro, cpenu abCOMIOTHRIX MMOKa3aHUN K TeMOTPAHC-
(by3un — IIOKOBOE COCTOSIHHE, HETTPEKPAIIAIOLINecs KPOBOTEUEHHUSI, TAKETOE MATIOKPOBUE, XUPYP-
IMYECKUe BMelIaTenbeTBa. ['eMoTpancdy3us Obuia u ocTaéTcs KpaiiHe puCKOBaHHOM MPOIeTypOi.
[lepenuBanue KpOBU MOXKET BBI3BaTh CEPbE3HBIE HAPYIICHUS KU3HEHHO BAXKHBIX MPOLECCOB, I1O-

ATOMY JIaK€ MPH HAIMYHUH NOKA3aHUM K 3TOW MPOLENype MEAUKH BCEIr/Ia PACCMATPUBAIOT HAIIMYNE
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WIM OTCYTCTBHE NPOTUBOIIOKA3aHUM, CPEIN KOTOPBIX — CEplieYHasi HEAOCTAaTOYHOCTh TP MOPOKaXx,
MHOKapANUTE, KapJUOCKIepo3€e, THOHHOE BOCMAJeHUE BHYTPEHHEH 00O0JIOUKU Cep/lia, TUIEPTOHUS
TpeThell cTajuu, HapylIeHHe KPOBOTOKA I'OJIOBHOI'O MO3r'a, o0lee HapylieHne O0eJIKOBOro oOMeHa,
JIJIEprUYecKoe COCTOSIHUE U APYrue 3a00JIeBaHuUs.

YacTto npu aOCOTIOTHBIX MOKa3aHUSAX K NEPEIMBAHUIO0 KPOBH MPOLEAYPY HMPOHU3BOJISAT, HE-
CMOTpPS Ha MPOTUBOIOKA3aHUs, HO MPU 3TOM OPraHU3YyIOT MPO(UIAKTUYECKHE MEPONpPUATHS, Ha-
IpuUMep, JUIs IPEAYNPEXKACHUS aJuIepruuecKoil peakuuu. MHorna npyu XUpypruueckux Onepamusax
IpUMEHSEeTCs IPeBapUTEIbHO 3ar0TOBJICHHAs COOCTBEHHAs! KPOBb MMALMEHTA.

Ilepen mepenuBaHueM KpOBU MAlMEHTa 005A3aTENIbHO MPOBEPSIOT Ha MPOTHBOIOKAa3aHMS,
emé pa3 MpoOBEPSIIOT TPYIITY KPOBU U pe3yc-(aKkTop U TECTHPYIOT KPOBb JOHOPA HA WHAWBUIYANIb-
HYI0 cOBMeCTUMOCTb. [locie aToro mpoBoautcs 6uonornveckas npoda — nanuenty Beoaar 25-30
MJI KPOBH JJOHOpA U HAOJIIOAA0T 332 COCTOAHUEM 00JibHOTO. EciM manueHT 4yBcTByeT ce0si XOpollo,
TO KPOBb CUUTAETCS] COBMECTUMOM U MPOBOAUTCS reMoTpaHcdy3ust co ckopocThio 40—60 kamenb B
MUHYTY.

[Tocne mepenuBaHusi HECOBMECTUMOM KPOBH MOTYT BO3HHUKHYTH OCJIOXHEHHUs, COOH NArOT
IOYTH BCE CUCTEMbI opranusMa. Hanpumep, BO3MOXXHO HapylieHHe (yHKIHMHI MOYeK U neueHu, oo-
MEHHBIX MPOLIECCOB, AEATEILHOCTH XKEIyIOYHO-KUIIEYHOTO TPAKTa, CEPACUYHO-COCYIUCTON U LICH-
TPaJIbHOM HEPBHOM CUCTEM, JIbIXaHUs1, KPOBETBOPECHMUS.

Cyl1iecTByeT Takoe MOHATUE KaK «KPOBSHOM NONMHI», HHaue — ayroreMoTpancgysus. [lpu
3TOH MpoLeaype MPOU3BOAUTCS NEPEIUBaHUE PELUIHUEHTY €ro ke cOOCTBEHHOM KpOBU. DTO JOCTa-
TOYHO paclpoCTpaHEHHAs METOJIUKA B CIOPTE, OJHAKO O(UIMAIbHBIE CTPYKTYPhl MPUPABHUBAIOT
e€ K IpUMEHEeHHUIo JonuHra. « KpoBsHON JTOMMHI» yCKOPSET JOCTAaBKy KMCIOPOJa K MBIILIIAM, yBe-
JMYMBAs UX TPOU3BOAUTEIHHOCTb.

3aoanua:

1. Bo MHOruX HayyHBIX paboTax reMoTpaHc(y3us paccMaTpUBaeTcs Kak oreparus, aHajio-
THYHas MepecajKe OpraHos, T.e. oOjajaromias 0oJabIIMMHU puckamu. Pacnonoxure neicTBust Bpa-
4el, yKa3aHHbIE HUXKE, B I10CJIEOBATEIbHOCTH UX ITPOBEIEHUS:

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

0. mpoBoOAMTCS OMOJIOTHYECKas MPoOa — MAIMEHTY BBOAAT 25—30 MJI KPOBH JIOHOPA,

B. TECTUPYIOT KPOBb JOHOPA Ha MHAUBUAYAIbHYIO COBMECTUMOCTb,

I. €CII KPOBb CUUTAETCS] COBMECTUMOM, TO MPOBOAAT TeMOTpaHc(dy3usi co CKOpocThio 40—
60 xarenp B MUHYTY,

1. TIPOBEPSIOT MallMeHTa Ha HAJIMYUE MPOTUBOIIOKA3aHUH.

2: Kakumu 10JKHBI OBITH YCIOBUS KPaTKOBPEMEHHOTO XpaHeHUs KpoBu? W3 mpenioxeH-

HBIX BApUAaHTOB OTBCTOB BBI6epI/ITe HpaBHJ’ILHLIfI " YKAXXUTC €TI0 HOMCEP:
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a. B 3allasHHBIX EMKOCTSX B XOJOAMIBHON CTEPHIILHON Kamepe ¢ Temreparypoit 2-6°C,

0. B aBTOKJIaBe,
B. B CTEKJITHHBIX COCY/IaX.
3. Bribepure u3 npeaioKeHHOro CIucKa ()YHKIMH, KOTOPBIE BBIOIHIET KPOBb B OPraHU3-

MC YCJIOBCKA: 3allWMTHAdA, HIOAACPKHBAIOIIAA, COCAWMHUTCIIbHAA, AbIXAaTClIbHAd, PCryIaTOpHAad,

TpPaHCIIOPTHAS.

Tema 8. Meouyuna cnopma
Texcm onsa umenus:
[lepen TpeHUpOBKaMH CIIOPTCMEH H3MEpsieT YacTOTy OWeHus CBoero mynbca. Yacrora
ouenus cocrapisger 70 ynapoB B MUHYTY. CIIOPTCMEH 3aHUMAETCSl OAHY MUHYTY U CHOBA U3MEPSIET

ITYJIbC. 3arem oH MMPOBEPACT €ro KAXAYIO MUHYTY B TCUCHHC HCCKOJBKUX MHHYT. On IMpCACTaBUI

CBOU Pe3yJbTaThl B BUJIE rpaduka.
Kaxkoit M0HO cienath BBIBOJI IO €T0 pe3yjbTatam?
a. Yacrora OueHus ero nyibca ypenuuusaercs Ha 50 y1apoB B MUHYTY.

6. Ha YMCHBIICHUC YaCTOThHI OHeHus ero IMyJibCa YXOOUT MCHBIIC BPECMCHHU, UCM Ha YBCJIU-

YCHUC.

B. UeTbIpe MUHYTHI CITYCTS €ro Mmysbc 0beTcst 80 yaapoB B MUHYTY.

r. Ero nynsc HopManusyercs MeHee 4eM 32 6 MUHYT.

YIRS E HAS
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Tema 1. Memannwt. Koppo3us memannos. 3auwguma om Koppo3uu.
Yenepoo kak ocnosa opzanuueckoil scusnu. Yenexucnwtii 2az

Texcmot 01 umenun

Teker 1
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PecraBpanusi naMsiTHMKOB

B atmocdepe KpymHBIX TOPOIOB BO3POCIO COACPXKAHHE arpeCCHBHBIX BEUIECTB, MOITOMY
MOBEPXHOCTU MaMSATHUKOB, CACTAHHBIX U3 METaslla, MoJIBepraiTcs arMochepHoi kopposuu. B mo-
clieTHee BPEMs 4YacTO BO3HHMKAIOT TaKWe€ BHJIbI KOPPO3UH, KaK «OpOH30Basi 00JIe3Hb» (WK «MeaHast
qyMay), IPU KOTOPBIX 00Pa3yrOTCsl OCHOBHBIC XJIOPUIBI MEIH - 3aITyCKACTCs PSAJl XUMUYCCKUX pe-
aKIUN ¢ y9acTUEM MEJIH, KHCIOpOo/aa U Biaru arMocdepsl. B pe3ynbTaTe 3TOro mpoucxouT HHTCH-
CHBHAsl HEMPEPBhIBHASL KOPPO3US, pa3pylIaronias IOBEPXHOCTb CKYIBIITYP.

CymiecTByeT 1Ba OCHOBHBIX METO/1a 3AIUTH METANIMYECKUX [TOBEPXHOCTEN OT KOPPO3UHU:

1. HaneceHre MeTaJUTMUECKHUX 3alIUTHBIX MOKPBITUI, Ha3bIBAEMBIX <OKEPTBEHHbIMU». Takoil cioi
3aIIUIIAeT MOBEPXHOCTh MAMSITHHKA, H30JIUPYS €€ OT aTMOC(HEPHBIX BO3ACUCTBHIA, IIPH 3TOM CaM
MO/IBEPTaeTCsi KOPPO3UU U CO BpEeMEHEM paspyiiaercs. Takue MOKphITUsS MOKHO HAHOCUTh pa3iiny-
HBIMH CIIOCO0aMHU, HallpUMep, raabBaHOMJIACTHKOM.

2. HaneceHus 3alllUTHOTO CJIOS METOJIOM IJIA3MEHHOTO WJIM Ta30IIa3MEHHOI0 HAMBUICHUS METall-
JUYECKOTO MOPOIIKa C MOCIEIYIOMIEeH ero MPOMUTKON CIeIHabHBIM HHTHOUTOPOM KOPPO3UH Ha-
npuIsieMoro Merauia. Marubutop, nmonagas B Mopsl C0si, HAJEKHO yIEP)KUBACTCS B HUX, YTO TIpe-
JOTBpamiaeT Bo3zeiicTBrue atMocepHbIX (GaKTOpOB Uepe3 MOphbl Ha METall U YBEIMYUBAET J0JTO-
BEYHOCTb TIOKPBITHUS.

Hamnbuienne MOKHO OCYIIECTBUTH, HAIIPUMED, MPU TTOMOIIU TAKUX YCTPONCTB, KaK IIa3Mo-
TPOHBI, TA30IUIA3MEHHBIC TOPEJIKHU, TYrOBbIE METAUIM3ATOPhI M JAETOHAIIMOHHO-TA30BbIe MyIIKu. B
Cankr-IlerepOypre Tak ObUIM pecTaBpUPOBAHBI MHOTHE MTaMSTHUKH.

Bonpocwl ona oocysymcoenusn:

— 3aluUTHBIA CIIOM METAIUIMYECKOTO MOPOIIKOBOTO MOKPBITUS SIBIIAETCS PBIXJIBIM, COAEP-
JKUT MHOTO MYCTOT U MOpP W MPOHHIIAEM JIsl BHELTHEH aTMOC(ephl U coliepiKallleiics B Hell Biary.
[Ipu xakux ycIOBHSIX OH OYIET BBIMOJIHATH 3AMUTHYIO (QYHKIIMIO: TIPH 3aMOJIHEHUH TOP U MYCTOT
CIIEIUATLHBIMU TpenapaTaMu, MPETSITCTBYIOIIMMU KOPPO3UU 3aIATHOTO CJIOS, TIPU OKPAITUBAHUN
MOKPBITUS KpacKaMH HIIM AMAIIIMU, TIPU YCJIOBUU MPOIMUTKUA MOBEPXHOCTH MHTHOUTOpPAMHU KOPPO-
3UU WIH NIPY TOBTOPHOM HAHECEHUHU MOPOLIKOBOIO 3allIUTHOTO CIIOSI?

— MoryT nu OBITH UCTIOTB30BAaHBI OMUCAHHBIE TEXHOJIOTUU IS 3AIIUTHI MaMSTHUKOB, BbI-
MOJTHEHHBIX U3 KaMHs? [louemy?

— IloueMy CKyJIBOTYpHBIE KOMIIO3UIIMM pPa3MEUIAIOT JIUMIIb Ha
MAaCCHUBHBIX (DyHIaAMEHTaX: I 00ECIIEYCHHS] YCTOMYUBOCTH CKYJIBITYPHI,
JUISl pPaBHOMEPHOTO PACHpPEACIICHUsT BECOBOW HArpy3KH Ha TPYHT, IS
YBEJIMYEHUS BBICOTHI CKYJIBNTYPhI WM JJIs1 3aLIUTHI CKYJIBITYpPbl OT BaH-

ajoB?
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Teker 2
I'a3upoBanue BoabI
VYraexucnsiid ra3 unu COz, TBYOKHUCH yTJie-
poJa, TUOKCHUJ yriepoja, OMKapOOHAT MCIIOJIb3Y-
eTCsl NIl MPUTOTOBJICHUSI Ta3UPOBAHHBIX HAIUT-

KOB. ['a3upoBaHHBIC HAMUTKH, OCOOCHHO OXJIAX-

JICHHbIE, ObICTpee U IMOJIHEE YTOJSAIOT Xaxay. s
YTOJICHMSI JKaXKIbl YEJIIOBEK BBIIIMBACT MEHBLIE T'a3UPOBAHHOW NMHUTHEBOM BOJBI, YEM HEra3UpOBaH-
HOW. CeroaHs B IPOU3BOJCTBE HAIIUTKOB YCUJIEHHO JKCITyaTUPYETCSI OCHOBHOE CBOMCTBO YIJIEKH-
CJIOTO Ta3a — KOHCepBHpYyolIee (00e33apaxuBaroliee, Ae3uHpuupyroee, aHTUMUKPOOHOE), T.K.
YIJIEKUCTIBIA Ta3 SBISETCS KOHCEPBAHTOM - BEIIECTBOM, I'yOMTEIbHO JEHCTBYIOIIMM Ha >KUBBIC
MUKPOOPTraHU3MBbI, IPUCYTCTBYIOIINE B IUTHEBOM BOJIE.

VYraekucnslii ra3 U3MeHseT BOJOPOAHBIN noka3atensb (pH) Bojbl, onpenensonuii xapakrep
XUMHUUYECKUX U OMOJNIOrMYECKUX IpoleccoB. B 3aBucuMocTu oT BennuuHbl pH MeHsieTcs CKOpocTh
OMOJOrMYECKUX peaKluii, TOKCUYHOCTb 3arpsA3HSIOMINUX BEIIECTB U T. A. /L1l nuTheBOM BOBI ONTH-
MaJIbHBIM cuuTaeTcsi ypoBeHb pH B nuamnasone ot 6,5 1o 8,5 (o pexomeHgauusM BcemupHoit op-
raHU3aluyu 37paBOOXPAHEHUs - 7), OTKIOHEHHE OT KOTOPOI'0 MOXET CYLIECTBEHHO OTpPa3uThCs Ha
3araxe, MPUBKYCE U BHEIIHEM BUJE BOoAbl. [Ipu HAChIIEHUH BOABI YITIEKUCIBIM I'a30M €€ YPOBEHb
KHCIIOTHOCTH Bo3pacTaet 10 pH=3,8.

Bonpocwl ona oocysymcoenusn:

— IloueMy npu HarpeBaHUHU ra3upOBAHHON BOJIBI, SIBIIAIOIIECHCS BOJHBIM PACTBOPOM YIOJIb-
HOW KHCJIOTBI, BBIAEIISIOTCS MTy3bIPbKH raza’?

— JlakmycoBas HHOUKaTOpHasi Oymara MpH MOTpY>KEHUU €€ B Ta3MpPOBaHHYIO BOAY MEHSET
nBseT. Ha xaxoi?

— Menuky Ha OCHOBE MHOTOJIETHUX HCCIIEOBAaHUM W HAOIIOEHUH ONpeneNnian MpoTHBO-
NOKa3aHUs K YMOTPeOJIEHUIO ra3upOBaHHON MUTHEBOI BOJBI: HaJM4ME sI3BBI M ractpura. Kakosa
OCHOBHAs MPUYMHA 3TOT0 OTPAaHUYEHUS: HU3KUH, BHICOKUI MM HOPMAJIbHBIN YpPOBEHb BOJAOPOIHO-

ro nokazarens? [IpuBeaure 060CHOBaHME B M10JIb3Y CBOETO OTBETA.

Tema 2. Ecmecmeennasn paouoakmuenocmes. Ilpeoopazosanue snympennei snepzuu
AMOMHBIX A0€DP 8 MENI08YI0 U IIEKMPUUECKYIO IHEP2UI0. AmoMHble CUN06ble YCMAHOBKU U UX
ucnonavizoeanue. Ilocneocmeus paouayuonnoz2o oonyuenusn

Texcmbol 013 umenu:

Teker 1
PaguoakTuBHOE 00MyUeHME
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Panuanus, B MIMPOKOM CMBICHE, 03HAYAET U3ITYYEHUE, TO €CTh PACIPOCTPAHEHHE YHEPTUU B
BU/JIE€ BOJIH WJIM YacTULl. Pal0aKTUBHBIE U3TyYEHUS JIEISAT Ha TPU BUIA:

— anb(a-u3aydeHue — MOTOK SAep Teus;

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

ramMMa-u3JIy4eHUe — IIOTOK BHICOKOOHEPTeTHUECKUX (DOTOHOB;

— TIOTOK HEUTPOHOB.

YenoBeueckuil OpraHu3M peryssipHO MOABEPraeTcs BO3ACHCTBUIO PAIMOAKTUBHOrO 00Iyde-
Hus. [IpubausurensHo 80% ekerofHo noxy4aeMoro KOJu4ecTBa MPUXOAUTCS Ha KOCMUUYECKHE JTy-
y. OCHOBHBIM NPUPOJHBIM UCTOYHUKOM H3Jy4EHHs CUUTAETCS MHEPTHBIN a3 paJloH, BBICBOOOXK-
JAOLINKCS U3 3€MJIU U TOPHBIX ITOPOJ.

Pagnanmonnoe oGiyueHue mo crnoco0y MPOHWKHOBEHHS B OPTraHU3M JICTUTCS Ha JBa THUIA:
BHyTpeHHee M BHeluHee. llocnenHee xapakTepHO [UIsl pacHbLIEHHBIX B BO3AYXE PaAMOHYKIHMIOB
(a9po3011b, TbUIB). OHM MOMANAIOT HAa KOXKY WIM OAEKAY. B TakoM ciydyae MCTOYHMKH pajHalluM
MOYKHO YIaJIMTh, CMBIB HUX. BHemiHee e 00JlydeHHE BBI3BIBAET OKOTH CIM3HCTBIX O0OJOYEK M
KOXHBIX TOKpPOBOB. [Ipy BHyTpeHHEM Tume 00JydeHus: paJuoHyKIM/IbI IONAJal0T B KPOBOTOK, Ha-
pUMep, 4epe3 PaHbl, U yJAIAIOTCA JMIIb C IOMOLIBI0 Tepanuu. Takoe 00JydeHHe MpOBOLUPYET
00pa30BaHue 3JI0KaUECTBEHHBIX OMYXOJIEH.

PanuoakTuBHOE M3JlydeHUE M3-32 MOHU3UPYIOIIETO JAECUCTBUS NMPUBOAUT K 00pa30BaHUIO B
OpraHu3Me 4ejoBeKa CBOOOJHBIX PaJMKAIOB — XUMUYECKU aKTUBHBIX arpECCUBHBIX MOJIEKYI, KO-
TOpBIE BBI3BIBAIOT MOBPEXKICHHE KJIETOK M HUX rHbenb. OcoOeHHO YyBCTBUTENBHBI K HUM KIIETKU
KeNyJOYHO-KUIIEYHOTO TPaKTa, MOJIOBOH M KPOBETBOPHOH cucteM. PagnoakTuBHOE 00IydeHHE
HapyIlIaeT ux padoTy, BbI3bIBAECT TOLIHOTY, pBOTY, HapYyILIEHUE CTYyNa, Temneparypy. BoznelcTBys
Ha TKaHU TJ1a3a, OHO MOJKET NMPHUBECTH K JydeBOW Karapakre. K mociencTBUsAM MOHU3HPYIOLIETO
U3JIy4CHHS TAK)KE€ OTHOCAT TaKME IMOBPEKIEHUSA, KaK CKIEPO3 COCYAOB, YXYALIEHUE UMMYHUTETA,
HapylIeHHe TeHeTndeckoro ammapara. Cucrema nepenayu HacleACTBEHHBIX JaHHBIX MMEET TOH-
Kylo opranuzanuio. CBoOOJHBIE paJuKalbl U WX MPOU3BOAHBIE CIOCOOHBI HAPYLIATh CTPYKTYPY
JAHK — HocuTens renernyeckoil nHGopmanuu. IT0 NPUBOAUT K BOSHUKHOBEHHUIO MYyTAallHi, KOTO-
pBIE€ CKa3bIBAIOTCS HA 30POBLE MOCIEAYIOUUX ITOKOJIECHHUHN.

Ha aromapHOM ypoBHE 3TO NPOUCXOAUT TaK. PainoakTUBHBIE YaCTULBI JIETAT C OTPOMHOMI
CKOPOCTBIO, BEIOMBAsI IPU ATOM AJIEKTPOHBI U3 aTOMOB. B pe3ynbrare nocieanue npuoOpeTaroT mo-
JIOKUTENbHBIN 3apsia. CBOOOAHBIN 3JIEKTPOH U MOHU3WPOBAHHBIN aTOM BCTYNAIOT B CJIOKHBIE peak-
UM, B pe3ysbTaTe KOTOPHIX 00pa3yroTcst cBoOoAHbIe paaukansl. Hanpumep, Boga (H20), coctas-
mstrommast 80 % macchl yenoBeka, 1MoJ1 BO3ASHCTBUEM pajiMalliy pachajaeTcs Ha JBa pajaukaita — H+
u OH-. OTH maTosorn4ecky akKTUBHBIE YACTHUIIbI BCTYMAIOT B PEAKIMH C BaXKHBIMU OMOJIOTHYECKH-

Mu coeauHeHusiMu — mosiekynamu JIHK, GenkoB, dpepmentos, xkupoB. B pe3ynbrare B opranuszme
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pacTeT 4YHCIIO TMOBPEXKICHHBIX MOJIGKYJT M TOKCHHOB, CTPAJaeT KICTOUHBIH 0OMeH. Uepe3 HEeKOTo-
poe BpeMs MOpaKeHHBIE KISTKU MOTUOAIOT WK MX (PYHKIIMU Cephe3HO HapymmaroTcs. M3-3a moBpe-
xaenust JJHK u myTranuu reHoB KieTka He MOXKET HOPMaJIbHO ACIUTHCSA. DTO caMO€ OMacHOE Io-
CJIEJICTBUE PAJUAILIMOHHOTO 00JIyUeHUSI.

Bonpocul ona obcysymcoenusn:

- Jlyis 4enmoBeKka B KOCMOCE 3HAUUTEIBHYIO OMACHOCTH MPEJCTaBISET KOCMHYECKas pagua-
s, Yto 3amuimaet Joaei Ha 3emiie OT ee maryOHOro BO3JeicTBHs: aTMochepa ¢ coaepkaieics
B HEll MbUIbIO, BpallleHue 3emiin, objaka, BOASHON map, CoAep Kaliuiics B atMocdepe Uid MarHuT-
Hoe noJe 3emyn?

- Jlnst kakux reorpauuecKuX MECT MPU OTCYTCTBHHM MECTOPOKICHUI parOaKTHUBHBIX HC-
KOITAa€MbIX YPOBEHb €CTECTBEHHOW paJMallii BBILLIE CPEIHETO: BHICOKOTOPhE, TOBEPXHOCTh OKEaHa,
PaBHUHBI, JICCHON MacCUB WU APKTUKA ¢ AHTAPKTUKON?

- Ha Jlyne maruutHoe mnose o4eHb ciaboe. O3HauaeT Jid 3TO HAJIMYUE paguallMoOHHON omac-
HOCTH ¥ HEBO3MOXXHOCTh OCBOCHHUs dejoBeuecTBOM JIyHbI? Pa3BepHyTBIH OTBET HEOOXOIMMO
000CHOBATb.

Texer 2

ATOMHas MOABOIHAS JIOAKA

ATOMHBIE TIOJUTOJIKM UCTIOIB3YIOT PaJlOaKTHBHOE TOILTMBO (B OCHOBHOM, ypaH). Painoak-
TUBHBIC MaTEPHUAJbI BBIICISIOT TEIIOBYIO YHEPTHIO B IIpoliecce sIepHoro pacnana. [Ipu 3ToM BEI-
JIENSIEeTCS OTPOMHOE KOJMYECTBO dHEpruu. Ha aToMHOM MOJUI0AKE TaKOil MPOIECC OCYIIECTBISETCS
B TOJICTOCTEHHOM PEAaKTOpe, KOTOPHIN HEMPEPHIBHO OXJIAXKAAETCs MPOTOYHOU BOAOHM, 4TOOBI n30e-
JKaTh TIEPETPEBa, a TO U PACIUIABJICHUS CTEHOK.

B tummaHOM ABUTATENE C SAACPHBIM PEAKTOPOM OXJIAXICHHAS BOJA, IUPKYIUPYS O] JTaB-
nennem 160-200 atmocdep Mo 3aMKHYTOMY KOHTYPY, MONaJAaeT BHYTPh KOPITyca peakTopa, colep-
JKaIllero siepHOe TOTUIMBO. Harperast Boja BBIXOAUT U3 peaKTOpa W MCIONb3yeTcs AJs peBpalie-
HUS B MaporeHepaTope Apyroi Boasl B map. OcThiBas, OHa BHOBb BO3BpalaeTcsi B peaktop. [lap
BpalaeT JIONacTu TypOMHHOTO ABUTATENs. PeaykTop mepeBoauT ObICTpOe BpalleHHE Baia TYpOUHBI
B 0oJiee MEJUICHHOE BpallleHUe Basla 3JIEKTPOoJBUTaTeNsl. Ban siexTpoaBuraress mpyu MOMOIIA Me-
XaHW3Ma CHEIUICHUSI COEUHSETCS C TPEOHBIM BAJIOM M JIEKTPOTEHEPATOPOM. DIEKTPOIABUTATEIb,
Bparas rpeOHOI Ball U reHepaTop, 00ecIeunBaeT ABUKEHUE JIOJIKK U BhIpabaThIBaeT dJIEKTPOIHEP-
TUI0, KOTOpas 3amacaercs B OOpTOBBIX akkyMyisiTopax. B Poccuum co3pmanm u ucmipITamy yHUKaATb-
HYIO SJIEPHYIO CUJIOBYIO YCTaHOBKY C PEeCypCOM Ha BeCh KM3HEHHBIA ITMKJ aTOMHOH IMOJABOHON

JJOJKH.

3aoanusa:
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1.3anonauTE B OJIOK-CXEME MPOMYIIEHHBIC 3BEHbBS MpoIlecca MPeoOdpa3oBaHus IIePHOI

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 TUNMYHOM JBUTATENE C SACPHBIM PEAKTOPOM OXJIaKICHHAs BOJAA, LUPKYIUPYS TOJ
nasieaneM 160-200 atMocdep Mo 3aMKHYTOMY KOHTYPY, IOMaAaeT BHYTPh KOpITyca peakTopa, co-
JIeprKallero siaepHoe TorauBo. Harperast Boja BBIXOAUT U3 PEaKTOpa U MCIONb3YeTCs JUIsl IIpeBpa-
LIEHUS B MMapOreHepaTope Apyroi BoJbl B map». To ecTb B TEKCTE yKa3aHa 4yacTh BOJASIHOM MarucT-
palnu «peakTop-----maporeHeparop ------ peaktop». CoCcTaBbTE aHAJIOTUUYHYIO CXEMY ISl JPYrou
YaCTH BOJSIHOW Maructpaiu. (s 3Toro BHUMATENbHO paccMOTpuTe cxemy asuratens. Corjacu-
TECh, UTO MOXKHO TPOCIEAUTh aHAJOTUIO C TAKUMU TMOHATUAMH U3 OMOJIOTHH, KaK «Majbli Kpyr
KPOBOOOpAIIEHUS» U «OOTBIION KPYT KPOBOOOPAILIEHHUS.

3. [Ipeamnonoxum, 9TO Y4EHHK, 03HAKOMHUBIIIHCH CO CXEMOU yCTpPOWCTBA IBUTATElNs C aTOM-
HBIM PEaKTOPOM, IMOCYUTAII, YTO B HEE MOYKHO BHECTH U3MEHEHHS: OObEIMHUTD JIBE YaCTH BOJSTHOU
Maructpanu. Torma Boaa (map) OyneT HHPKYIUPOBATh MO KOHTYPY «peaKTOp---IaporeHepaTop---
TJIaBHAs TypOWHA ----TJIaBHBIM KOHJIEHCATOP TYpPOUHBI------ peakTop». YKaxXUTe OCHOBHOE IPEMAT-
CTBUE Ha IyTH BHEAPEHUS 3TOU UJEH.

4. BbI B cocTaBe IpyIIbl KOHCTPYKTOPOB — Pa3pabOTYNKOB JIBUTATENEH C SIEPHBIM PEaKTO-
pom. M3MeHeHHe KakuX TMapaMmeTpoB CYIIECTBYIOIICH CHCTEMBI KU3HEOOECIICUCHHS TOJIBOTHOM
7011KH, o Bamiemy MHEHHIO, YBETUYUT €€ pecypc?

5. IlpoBenuTe aHanu3 MpeACTaBIECHHONW HA PUCYHKE CXEMBI MPOIECCOB, 00ECIIEUHBAIOIIIX
paboTy MOMIOAKU. YKAKUTE IPUINHY, TIOYEMY BOJa, HarpeBaeMasi B PEaKTope, sIBISETCS pagruoaK-
TUBHOM, a BOJia B MaporeHepaTope — HET: OHa MPOXOJIUT MPOLEIYPY OUYUCTKHU, OHH IMUPKYIUPYIOT

I10 pa3HbIM KOHTYpaM U HC CMCIINBAKOTCA, B ITAPOTrCHEPATOP ,[[OG&BHSIIOT )IeaKTI/IBaTOp?
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Kovnencarop
AABICHIS | IMaporene- Typborene- Caasuas Typinna
- patop parop

! Peaykrop

poas-

Jaexr- ||
raTens

L )
Py et —
{ — ]
!f N LE‘ — |
| ] F—] 7
— 225 - — /‘ \
Boasanas ma- ‘ AKRYMY 5~
FHCTPAIL / J TopHas Harta-
\ | \ pes Ll
SAaepueiit peasrop Konjaeuncarop Faasnptit KOwencarop rypouns

6. M3 mpenioeHHBIX BapUAHTOB BHIOEPUTE TOT, KOTOPHIM OTBeuaeT Ha Bompoc: [louemy
BOJIa MIOCTYNAET B aTOMHBIA PEeakTOp Mo OOJIBIINM JIaBICHHEM, JOCTUTAIOIIUM BeTHYHUHBI B 160-
200 armocdep?

a. Jlns yBenndeHus ordopa TEmIoBOH MOIIHOCTH.

0. Jlns yBenu4eHus TeMreparypbl KUTICHHS.

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

7. Cucrema xu3Heo0ecTeueHus MOUIOAKU COACPKUT TUCTHILIATOP U AJIEKTPOIH3Ep, Yepes3
KOTOpBIE [TOCTOSIHHO MPOIYCKa0T MOPcKyto Boay. KakoBo nx HazHaueHue? M3 npuBeAeHHbBIX HUXKE
BapHaHTOB HEOOXOAUMO BHIOPATH BBIMOJIHAEMBIE 3TUMH YCTPOUCTBAMH (DYHKIIHH:

a. OuncTKa OT IpUMecei.

6. Tonkas ¢puipTpanus.

B. HarpeBanme, oOpa3oBaHue mapa C €ro MOCIEAYIOIEeH KOHJEHCAUeH I TMOJTyYeHUs
JUCTUIITUPOBAHHON BOBI.

r. IIpurorosneHue ropssaeit TEXHUYECKOU BOIBI.

. HpOI/I3BO,[[CTBO KHCJIOPOJa B PE3YJIbTATEC JJICKTPOJIN3a BOABI.

YerpoiicTBo: DOyHKUIMH:

Huctrgarop

DnexTpoausep

Tema 3. Ieonrouusn 36e30
Texcm ona umenusn:
[Tox nmeiicTBMEM CHJI BCEMHPHOTO TMPHUTSDKEHUS 00JAaKO MEXK3BE3HOTO Tas3a, COCTOSIIErO
TJIaBHBIM 00pa30M U3 BOJOPO/Ia, COKMMAETCSl U HATpeBaeTcs 110 3aKOHY COXpaHeHus »Heprun. Eciu

Macca o0Jyaka A0CTAaTOYHO BECJIMKA, TEMIICpaTypa U JaBJIICHHUEC B LICHTPC obOyaka JOCTHUIacT 3HA4C-
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HUH, IPY KOTOPBIX HAaYMHAIOTCSI TePMOsIIePHbIe peaKIMH CHHTe3a, B PE3yJIbTaTe KOTOPBIX BOJO-
poa npeBpaunaerca B renuil. Tak poxaaercs 3Be3aa.

Co BpemMeHeM (Ha 3TO MOTYT YHTH MUWJIIHApAbI JieT!) BOLOPOJI B IEHTPAJIbHOW YacTH 3BE3/1bl
BBIFOpaeT, U o0pazyercs renueBoe sapo. Ho 3Be31a npu 3TOM He TacHeT, IOTOMY 4TO I'eJIuil Toxke
ABJIIETCS SJEPHBIM TOIJIMBOM: IIPU JIOCTAaTOYHO BBICOKOM JaBJIEHMM M TeMIlepaType cBblme 15
MUJJIMOHOB I'PalyCOB HAUMHAIOTCS TEPMOSAEPHbIE peakluu, IPpY KOTOPBIX TEIUil IpeBpalaeTcs B
yriepon. IIpu sTom temmnepatypa siipa euie Ooinbline Bo3pactaeT. HakoHeln naBieHue, Bo3pocuiee
BCJIEJICTBHE HOBBIX TEPMOSIEPHBIX pPEaKLUil, CTAHOBUTCS HACTOJBKO OOJIBIIMM, YTO HAPY)KHbIE
CJIOM 3Be€3/Ibl OTOpAChIBAIOTCA Ha OOJIBILIOE PACCTOSIHME OT si/ipa, a UX TeMIlepaTrypa 3HAYUTEJIbHO
YMEHBILIAETCS: 3B€3/1a IPEBpaLlacTCsd B KPACHBIM IMraHT (KpacHbIMU MX Ha3bIBAlOT 34 MX LBET, a
TUTaHTaMU — 32 UX KOJIOCCAJIbHBIE pa3Mepbl). Macca HEKOTOPBIX U3 3TUX 3BE€3]] CPABHUMA C Maccoi
Connua. Co BpeMEHEM OCHOBHOE TOIUIMBO TEPMOSIEPHBIX PEAKLUN-BOLOPO U I'EJIUNA — BBITOPAET.
BHemnue ciou 3Be3/pl, pacIIUpPSACH, YIETAIOT, a 3B€3/1a 3HAUUTEJIBHO YMEHBIIAETCS B pa3Mepax u
npeBpauiaeTcsa B 0esiblii KapJuK. benblii IBET 3Be3/bl yKa3bIBAaCT Ha TO, YTO TEMIEpaTypa Ha ee
MOBEPXHOCTH BBIIIE TeMepaTypsl moBepxHocTd ComnHila. TepMosiiepHbie peakiuy B Oe1oM KapIiu-
K€ y’K€ IIOYTH HE UIYT.

Ecnu macca siipa 3Be3b! npeBbliaet Maccy ComnHia 6osee, ueM B mosiTopa pasa (0enblil ru-
rafnT), 00yCJIOBJICHHOE CHJIAMH TATOTCHHS JaBJICHHUE B SAPE 3BE3/bl CTAHOBHUTCS CTOJb OTPOMHBIM,
YTO OHO Kak Obl «BJIaBJIMBAET» 3JIEKTPOHBI B IIPOTOHBI, B PE3YyJbTAaTe YEro 00pa3yroTCsi HEUTPOHBI.
Tak BO3HUKAECT HEMTPOHHAA 3Be3/1a, KOTOPask COCTOMT B OCHOBHOM M3 HelTpoHOB. Macca Ta-
KOI1 3B€3/1bI MOXKET OBITh CpaBHUMOM ¢ Maccoil CoJHIIa IPH TUaMeTpe B HECKOJIbKO KHJIOMETPOB!
[InoTHOCTH HEUTPOHHOM 3BE3/1bI OJIM3Ka K MJIOTHOCTH aTOMHOTO sijipa: 1cMm3 BelecTBa Takoi 3Be3-
JIbl CpaBHHMMa C Maccoil HECKOJIbKMX TI'PY)KEHBIX TOBapHBIX BaroHoB. OOpa3oBaHuE HEHUTPOHHOMN
3BE€3/bl NMPOUCXOIUT 3a JOJIM CEKYHIbl U CONPOBOXKIAETCS B3PBIBOM HEBEPOATHOM Cuibl. Takue
B3pbIBbI HA3bIBAIOT BCIBIIIKAMH CBEPXHOBBIX.

Ecnu mMacca 3Be37bl 3HaUMTENBHO NpeBblaeT Maccy ColHIa, TO cujla TPaBUTALMH «3acTaB-
JII€T» 3BE3Mly CKUMATHCS JaXKE IMOCJIE TOTO, KAK OHA CTaHET HEUTPOHHOM 3Be3nor. M HacTymaer
MOMEHT, KOTJla CHJIa TATOTEHHs] CTAHOBUTCSI HACTOJIKO OOJIBIIION, UTO OHA «HE BBITYCKAET» Hapy-

Ky Haxe cBeT! B Takom CJIy4dac 3BC3/ia NpCBpaAIacTCA B KYCPHYIO ABIPY».

3aoanua:

1.3anonauTe B OJIOK-CXEME MPOMYIIEHHBIE 3BEHbBS MPOIIECC:

1) DBouroIUs 3B€3/1bI C Maccoi, Om3kol kK Macce CoJtHIIa

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



2) DBouoLus 3BE3/IbI C MACCOM, CYIIECTBEHHO Ooubiiel macchl ConHia

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

2. Beigenute 2-3 mpoOiembl, ¢ KOTO-
pBIMH, IO BallleMy IPEICTABICHHIO, CTAIKH-
BAIOTCSl aCTPOPHU3UKU TP H3YYCHUU 3BE3/I.
OO6ocHyliTe CBOE MHEHHE.

3. CoctaBbTE CUHKBENH Ha TeMy «Yep-

Has JIbIpay

Tema 4: Ixocucmema Kak camoopzanu3yrOUaAca CUCIeEMa OP2anu3mMoe U hu3uuecKoi
cpeonl ux ooumanun u ezaumooeiicmeus. Illomoku eewjecmea u Inepzuu 6 IKocucmeme
Texcm ons umenus:
HcxkyccTBeHHBIE IKOCUCTEMbI

HckyccTBEHHBIE 3KOCUCTEMBI — 3KOCUCTEMBI, CO3JJaHHbIEC YeJIOBEKOM. [IpocTeiimum nmpume-
POM TaKoOTro pojia MOKET CIIY)KUTh aKBapuyM. B HEM MMEIOTCS pacTeHus, OCYIIeCTBIIsAomre GoTo-
CUHTE3, PbIOBI WK JPYTHUe KUBOTHBIE, MUKPOOPTaHU3MBI, TIepepabaThIBAIOIIIE MPOIYKThI KU3HE-
JEeATENIbHOCTH )KUBOTHBIX. HO akBapuyM He SBIIETCSA CAMOCTOSTEIIBHOM YCTOMYMBOW CUCTEMOM, T.
K. OH HY)XJIa€TCS B MOCTYIJIEHUU OMPEIEICHHBIX BEIICCTB M3BHE, HANIPUMEDP, KOpMa I phIO, U
BBIBEJICHUS YaCTH MPOYKTOB MTyTEM 3aMEHBI WJIH (PHIIHTPALIUUA BOJIBI.

OcHoBHBIE 0COOEHHOCTH UCKYCCTBEHHBIX IKOCHCTEM:

1) BOJBIIMHCTBO HMCKYCCTBEHHBIX JKOCHCTEM SIBISIOTCS Te€TEPOTPOPHBIMHU, T.€. MOTPEO-
JISFOIIUMH OPTaHUYECKHUE BEIIECTBA (TOTOBYIO TTHUIITY) U3 BOJIBI.

2) UckyccTBeHHBIE DKOCUCTEMBI UMEIOT HE3aMKHYTBHIN ITUKJI OOMEHa BEIIECTB M YHEPTUH.
YacTp NUIIEBBIX LEMOYEK B TAKUX IKOCUCTEMAX PA3PYILIAETCS, U, KAK CIEACTBUE, YEIOBEK CTaHO-
BUTCSI 3BE€HOM DKOCHCTEMBI, 00eCTieurBasi yCTpaHeHHe MPOAYKTOB pacmajia, co3aaBasi KoM(popTHBIE
YCJIOBHUSA CyIleCTBOBaHM. Llenn nmuTaHus B akBapuyMax KOPOTKHE U XapaKTEPHU3YIOTCS HaTUYUEM
2-4-X 3BEHLEB.

3) UckyccTBEHHBIE SKOCUCTEMBI XapaKTePU3YIOTCS BUOBON MaJOYUCIEHHOCThIO. JleiicTBH-
TEIBbHO, YEIIOBEK B aKBApUYME CO3/Ia€T IKOCUCTEMY JUIsl 00ECTIEUeHUS CYIIIECTBOBAHUS OJHOTO WIIH

HCCKOJIbKHMX BHI0B pBI6 n paCTCHHﬁ.
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HopmansHoe (pyHKIIMOHMpOBaHME aKBapruyMa BO3MOXHO JIMIIb B YCJIOBHUAX PABHOBECHOTO
COCTOSIHUSL OMOJIOIMYEeCKOM CHUCTEMBI NMPH ONTHMAJbHBIX MapaMeTpax cpeabl. B craHoBieHUHN H
NOJJIEP>KaHUU PABHOBECHS NMPUHUMAIOT y4acTHE BCE BOJIHbIE OpPraHu3Mbl (pbIObI, aMmpuOUM, MOJI-
JIOCKU M Jp.), pacTeHus (BBICIIME PACTEHUS U BOJOPOCIH), OJAHOKIECTOYHBIE MHKPOOPTaHU3MBI
(bakTepuu, mpocteiimue). Maneiiiiee HapylieHre 6anaHca B CUCTEME BEIET K MOTEPE PaBHOBECHS,
YTO BKJIIOUACT MEXaHU3MBI, HallpaBJIeHHbIC Ha cTa0mimm3annio 6unocucrteMsl. [Ipu HEBO3ZMOKHOCTH
BOCCTaHOBJICHUs OajlaHca, akBapuyMHasi OnocucremMa ruOHerT.

Bonpocwul ona oocyscoenusn:

— Kucnornocts Bonbsl pH okaspiBaeT 60sbloe BIUsSHIE HA OMOXUMHUYECKUE U OMOJIOoTHYe-
CKH€ MPOLECChl U UMEET BaKHOE 3HaueHUE B >KU3HM pbI0. B mponeccax ¢oTtocuHTe3a, MpoTeKaro-
IIMX Ha CBETY, PAaCTEHUSI MOTPEOISIOT YIIEKUCIBIA ra3, 4YTo MoBbImaeT ypoBeHb pH. Houbto ku-
CJIIOTHOCTH BOJIbI TOHMKAETCS, YTO CBSA3aHO HE TOJBKO C OTCYTCTBHEM (POTOCHHTE3a, HO M C BBIJIE-
nenreMm CO; npu apIxaHUM pacTeHuil. MHOTHe phIOb BIOJTHE 0€30071€3HEHHO MEePEHOCST OTKIIOHE-
HUS KHCIIOTHOCTH BOJIBI OT HEUTpanbHOro nokasarens (pH= 7-8). O1o o0bsicHsIieTcs TeM, 4YTo opra-
HU3M UMEET LENbIA psiji CUCTEeM, CTiaKuBarommx Konebanus pH. OgHako pe3koe M3MeHEHHE KH-
CJIIOTHOCTHU BOJIbI MOXET CTaTh IpUYMHON rudenu pei0. [louemy?

MeK1y KakuMi OOMTATEIIMH aKBAPHYMa MOJKET BOSHHKHYTh KOHKYPCHIHS' : BHIAMHU CO
CXOJHBIMU MOTPEOHOCTSIMH, BUJAMU, U3BJICKAIOIIMMH I0JIb3Y U3 CBSI3U JPYT C APYroM, XHUIIHUKA-
MU U K€pPTBaMH, [apa3uTaMy U X035ieBaMu?

3aoanusa:

1.AxBapuyMHBIE pacTeHUs pa3pacTaroTcs HaJ BOJOW WM IUIaBAalOT HAa TOBEPXHOCTH, TJIE
OCBelleHre 00Jiee MHTEHCUBHO U T'/1€ OHU JIOMOJHUTEIBHO MOIYYatoT YIIEKUCIBINA ra3 U3 aTMocde-
pbl. B mponiecce poTocuHTE3a MOJIEKYIIBI XJIOPOQHILIA PACTEHUH CTAaHOBATCS HanbosIee aKTUBHBIMU
MpU OCBEIICHUU (OTOHAMH C JJIMHOW BOJHBI U3 uHTepBaita ot 600 mo 700 HaHOMETpPOB (00JACTH
OpPaH)XE€BOT'0 M KPAcCHOTO IBeTa). ITO Hanbojee BaKHBIM CBETOBOM NMAIa30H s MHTEHCUBHOTO
pOCTa JIUCTHEB U OCEBBIX OPraHOB pacTeHuil. Ha pucyHke npuBeneHsl rpaduky 3aBUCUMOCTH OTHO-
CUTENIbHON WHTEHCHUBHOCTH CBETa OT TOJIIUHBI CIIOSI BOABI B aKBapuyMe IS M3ITYYCHUS PA3HBIX

IIBETOB.

19
KomcypeHum[ — OTO B3aUMOOTHOIICHUA aKTUBHOT'O COPEBHOBAHUA MEXKIY 0Cco0sMH OOHOT'O WJIKM Pa3HBIX BUJIOB CO
CXOJHBIMH HOTpeGHOCTﬂMI/I 3a CPEACTBA CYIIECTBOBAHUA U YCIOBUA PA3MHOXKCHUA.
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HCHOJ’IB?)Y?I 9THU JaHHBIC, O6’B$ICHI/IT6, IIo4YeMYy pacTCHUsA, KOTOPBEIC BO BPEMA CBOCTO KM3HCH-

HOI'0 HUKJIa IMOCTOSAHHO IMOIPYKCHBI B BOAY Ha AOCTATOYHYIO I‘JIY6I/IHy, YaCTO HCIIBITBIBAIOT HEC-

XBaTKy AUOKCHIA YIjI€poaa W HCAOCTATOK OCBCIICHHA, U HC MOT'YT HOCTHIHYTb HGO6XOI[I/IMOFO

ypoBHS (HOTOCUHTE3A.

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

[lepeuncnure BO3MOXKHBIE CIIOCOOBI U3MEPEHMSI YPOBHS KUCIOTHOCTH Bobl. IIpoBeaute mouck B

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

OI_IGHI/ITG BO3MOXHOCTb UX UCIIOJIb30BAHUSA B dKBApHUYyMaXx.

Tema 5. I'unome3vt 603HUKHOBEeHUA MHcu3HU. Pazeumue npedcmagienuii 0 npoucxoxcoe-

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

Kaiinozoe. Aumponozennoe eo3oeiicmeue na ouocghepy.

Texcmot 0 umenus:

Texer 1

Jlnist 0OBSICHEHUS BRIMUPAHHSI TUHO3aBPOB, KOTOPOE MPOU3O0IILIO0 IPUMEPHO 65 MHJUTHOHOB

JICT Ha3al, ObLIH BBIIBUHYTBI IBC I'MITOTE3bI:

I'mnore3a A (cTOJIKHOBEHHE C ACTEPOUAOM)

I'mnore3a B (n3Bep:keHusi ByJIKAHOB)

JlnHO3aBpbI HCUe3u, IOTOMY YTO FpoMaj-
HBIN acTEpOU] CTOJIKHYIICS ¢ 3emiiel. B pe-
3yJIbTaTe CTOJIKHOBEHUS HAYAIMCh MTOXKAPHI U
BBIOPOCHI 00JIAKOB MBUIHA U CaXH. 3aTeM I10-
CJIeI0BaJl JJINTENbHBIN TIEPUOJT TEMHOTBHI, KO-
TOPBII NPUBEN K TOMY, YTO CYIIECTBOBAaHUE
pacTeHui CTajlo MPAaKTUYECKU HEBO3MOXK-
HBIM.

JIMHO3aBpbI HCUE3TU OTOMY, YTO IPOU3OILI-
JI0 MHOTO CHJIBHBIX U3BEPKEHUI BYJIKaHOB. B
pe3ynbTare U3BEP )KEHUI HAa4aJIuCh MOXKaphl,
1 BBIOPOCHI 00JIAKOB TBIUTH U CAXKU. 3aTeM
MOCJIEZI0BAJ ITTUTENbHBIN epHOo]] TEMHOTHI,
KOTOPBIN MPUBET K TOMY, YTO CYIIECTBOBA-
HUE pacTEeHUH CTaJo MPaKTUYECKH HEBO3-
MOKHBIM

Y‘-ICHBIC, IMpoOBOAA UCCIICAOBAHUA IO 3TUM JBYM THUIIOTC3aM, 06Hap}I)KI/IJ'II/I TpHU CJC-

OyIOImuUX (akra:

Pakr 1

dakr 2

dakr 3
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Ot ynapa acteponna | B ropHbsix mopoaax, 00pa3oBaBIIUXCS Oxko110 65 MIJIJTHOHOB JIET
OKOJI0 65 MUJUTHO- |65 MUJUTHOHOB JIET Ha3a/l, OUYeHb BBICOKUH | Ha3a1 00pa30BaIUCh CIOU
HOB JIET Ha3aJ BOJIM- | ypOBEHb COJIEP)KaHUS UPUIIUSA. DIEMEHT | CaXKU. DTH CIIOU

31 Mexuko 006pa3o- |MpUAMN PEIKO BCTPEYAETCs Ha OBEPXHO- | 0OHAPYXKUJIHM Ha 3emiie B

BaJICs OTPOMHBII CTH 3eMJIM, HO B TO )K€ BpeMsl HaXoIuTCsl | pa3HbIX MecTax. Caxa
Kpatep. HIDKE TIOBEPXHOCTH 3€MIIH, B €€ MaHTHH. | 00pa3yercsi, Korjaa ropst
Taxoke ero HaXoAAT B acTepOUIaX. jeca.

Bonpocwt ona oocyscoenun:
Kakyro u3 runore3 MOATBEp)KIACT KaxAbli M3 3THX Tpex (aktoB? OOBemute «A»
(CronknoBenue ¢ actepounioM), «B» (M3Bepxkenus: BynkanoB) uinu «O06e» (00e rumoressl) B
Kak70i cTpoke. OOOCHYITE CBOIO MO3UIUIO, UCIOIB3YsI MPU HEOOXOTUMOCTH MH(POPMAIUIO

HU3 Ipyrux UCTOYHUKOB

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

1. Tak KaK TUHO3aBPHI BBIMEPIH, UX MOKHO OOHApYKUTh TOJBKO B BHJIE UCKOIAEMBIX OC-
TaTKOB. BepHbI MM HEBEpHBI CIEIyIOIIUE YTBEP)KIACHUA 00 HMcKomaembIx ocTaTtkax? OOBemurte

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

YTBepKaeHus BepHoe niu HeBepHoOe
bbutn HaliIeHbI OCTaTKU UCKOMAEMBbIX paCTEHUI, KOTOPbIE KWIN 10 Bepnoe / Hesepnoe
BbIMUpAaHUA TUHO3aBPOB

Mo>HO HalTH UCKOMaeMble OCTaTKU BUI0B, KOTOPBIE )KUBYT B Bepnoe / Hesepnoe
HaCTOsIIee BpeMs
[Ipouecc popmupoBanus Ha 3eMile HCKOIIAEMBIX OCTaTKOB B Ha- Bepnoe / Hesepnoe
CTOsiIIee BpeMsl He TPOUCXOAUT

2. UToOmI MOJIYYUTDh 0oJlee TOYHOE MMpEACTaBJICHUEC O CPCC 00UTaHUS ¥ YKOJIOTHH 3eMIIH B
MMpoNnuIoM, IreoJioru U3y4arOT TOPHBIC ITOPOABI U UCKOITACMBIC OCTATKHU. HCKOTOpLIe 13 BO3MOXXHBIX
HaXOJO0K YUCHBIX U CACIIAaHHBIX MU BBIBOAOB ITPUBCIACHBI HUKC B Ta6n1/1ue.

Crenyer a1y KaXXIblid BBIBOJ U3 COOTBETCTBYIOIINX HAXOJO0K?

Haxonkn Mo2xHO J14 caesaTh cieAylue BbIBOAbI? Ha/Het?

B ocagounbix noponax npu- | Korga-To Ha aTOM TeppuTopuu uiu pasueie Bu- | Jla/ Her
OpeXHBIX 30H HalJEHbI OTIIE- |bl JUHO3aBPOB
YaTKU CJIEJ0B Pa3HbIX BUJOB

JTMHO3aBpPOB

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

yroJib
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Ha BepmnHax ropHoii cucte- | I'opbl BO3HUKIM B pe3yibTaTe nmoausaTHs qHa Mo- | Jla/ Her
MBI HalZICHbI OKAMEHEIIBIE OC- | P51, BBI3BAHHOI'O JBM)KCHUSMU IUIUT 3€MHOM KOPBI
TaTKH

Texker 2.

ATMocdepa — okeaH BO3/IyXa U OCCIICHHBIN MPUPOTHBIN pecypc IS MOIICPKAHUS KU3HU
Ha 3emie. K coxanenuro, yemoBedeckas AesITeIbHOCTh, OCHOBAHHAS HA HAIMOHAJIBHBIX U JIMYHBIX
MHTEpECcax, HAHOCUT BPEJ 3TOMY OOLIEMY pecypcy, UTO MPOSBISIETCS B UCTOIIEHUH TOHKOIO 030-
HOBOT'O CJI05, KOTOPBIM JeMCTBYET KaK 3alllUTHBIA SKpaH JJIs )KU3HU Ha 3eMIle.

MoJekyibl 030Ha COCTOST U3 TPEX aTOMOB KUCIIOPOJA B OTJIMYHE OT MOJIEKYJ KHCIOpOJa,
KOTOPBIE COCTOSIT U3 JIBYX aTOMOB KHCJIOpOJaa. MoJIeKyJibl 030Ha YPE3BbIUAHHO PEIKUE: UX MEHb-
11€e, 4YeM JIeCATh Ha KaX/blii MUJUIMOH MOJIEKYJ Bo3ayXxa. OIHaKoO Ha MPOTSKEHUU NOUYTH MUILUIMAP-
Jla JIET UX NPUCYTCTBHE B aTMOC(epe Urpalio PELIAOILYI0 POJIb B COXPAaHEHUHU KU3HU Ha 3emie. B
3aBHCHUMOCTH OT TOTO, TJIe OH HaXOJHUTCS, 030H MOXKET WJIM 3aIUIIATh, WIA HAHOCUTH BPEJl )KU3HU
Ha 3emure. O30H B Tporocdepe (Ha BeicoTe 0 10 KM HaJl 3¢MHOU MTOBEPXHOCTHIO) — ITO «ILJIOXOM»
030H, KOTOPBI MOKET HAHECTH BpeJ TKaHsAM JIerKux U pacteHussM. Ho 6onee 90 nporeHToB 030Ha,
Haxozdulerocs B crparocdepe (Ha BeicoTe oT 10 10 40 KM HajJ 3eMHON MOBEPXHOCTBIO), SBISIETCS
«XOpOIIMM» 030HOM, KOTOPBIH, MOTJIOMasl onacHoe yinbrpaduoneroBoe nznydenue CoiHIa, BbI-
MOJHSIET TOJEe3HYI0 paboTy. be3 3Toro mosie3HOro 030HOBOTO CIOS JIIOIU ObLIH OBl OoJiee TIOBEP-
’KEHbI 3200JI€BaHUSAM, BO3HUKAIOIINUM BCJIEJICTBHE 00JydyeHHs ylabTpaproneToBbiMu tydamMu CoH-
na. B mocnenHue necATuneTuss KOJIWYECTBO 030HA yMeHbIIMIock. B 1974 rony Obuta BbICKa3aHa
TUIOTE3a, YTO NPpUUMHOU 3TOro MoxeT ObITh PpeoH (CFCs). 1o 1987 rona HayuHble nccie10BaHUS
NPUYHNHHO-CJIEICTBEHHBIX CBA3€H HE JaBaIM YOCIUTEIbHBIX IOATBEPKICHUH O MPUYACTHOCTH
bpeoHoB Kk paspymieHuio o3oHa. OqHako B ceHTs0pe 1987 rona opuimansHbeie mpeAcTaBUTENN pa3-
HBIX CTpaH BcTpeTuinch B Monpeane (Kanana) u 7oroBopmiinch BBECTH CTPOrHe OrpaHUYEHUs Ha
ucnonb3zoBanue ppeono CFCs.

Bonpocul ona oocyymcoenusn:

O30H Taxxe o0pazyeTcs Bo Bpems rpo3bl. OH co31aeT TUIIMYHBINA 3amax mocie rpossl. Mc-
H0JIb3Yysl TEPMUHBI, IPUBECHHBIE B CTaThe, OTBETHTE HA BOIPOC: KAKUM SIBIISIETCS 030H, 00pa3yo-
LIUICS BO BPEMS T'PO3bI- «XOPOIIMM» U «IutoXxum»? [louemy?

B tekcte roBopurcs: «be3 3TOro mosie3Horo 030HOBOro cios Jroau Obutn Obl Oosee Moj-
BEP)KEHBI 3a00JIEBaHUSM, BO3HUKAIOLIMM BCJEJICTBHE OOIy4YeHHS YIbTPadUOJIETOBBIMH JydaMu
Counnnay. HazoBuTe 01HO U3 3THX 3a0051€BaHuil, yKa3aB, YTO MMEHHO OHO TIOpaXkaer.

B kxoHme Tekcta ymoMuHaeTcs 0 MexXIyHapoaHoW koHdepeHuun B Monpeane. Ha stoit
KOH(epeHIIMA 00CYKIATNCh MHOTHE BOTPOCHI, KacaloIecss BO3MOXKHOTO MCTOIIEHUSI 030HOBOTO
ciost. /IBa U3 3TUX BONPOCOB NMPUBEAEHBI HUXKE B Tabnuie. MoryT 1M HayyHbIe UCCIIEIOBaHUS J1aTh

OTBCT Ha IMPUBCACHHBIC HUKC BOHpOCBI?
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Bomnpoc MOKHO 11 HAaUTH OTBET
C IMIOMOIIbIO HAYYHBIX

HUccienoBaHun?
MoryT 11 COMHEHUS YYEHBIX O BIUSHUHU (PEOHOB HA O30HOBBII Ha/uer
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 KOJIHMIECTBO (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 M3MEHEH IPH NOMOLIM METOJOB I'€HHOM HH)KEHEPUH. OJTO OINPENEICHUE MOXKET
HOPUMEHSATBCS AJIS1 paCTEHUH, )KUBOTHBIX U MUKPOOPraHU3MoOB. I'eHeTnueckast MoguuKaus oTiau-
YaeTCs LEeJICHAIPaBICHHbIM U3MEHEHUEM T'€HOTHUIIA OpraHru3Ma B OTJIMYME OT CIIy4alHOTro, Xapak-
TEPHOI'0 JUIsl €CTECTBEHHOI'O U UCKYCCTBEHHOIO MYTallMOHHOTO mporiecca. OCHOBHBIM BUIOM I'eHe-
TUYECKOW MoAU(UKAIMKM B HACTOALIEE BpEMS SIBJISIETCS MCIIOJIb30BAHNE TPAHCIEHOB IS CO3JAaHUSA
TPAHCT€HHBIX OPraHU3MOB. TpaHCreHe3 — 3TO MPOLECC BBEIEHUS YEIOBEKOM JIMOO MPUPOAOH Uy-
JKEPOJIHOTO I'€Ha, Ha3bIBAEMOI'O0 TPAHCIE€HOM, B XUBOM OpranusM. IIpu 3TOM opraHusm mnosydaer
CBOMCTBA, KOTOPBIE OH MOJKET IIepeIaBaTh NOTOMCTBY.

B cenbckom xo3stiicTBe M nuIeBoi npoMelnuieHHOCTH o ['MO noapazymeBaroTcs: TOJIBKO
OpraHu3Mbl, MOJU(PHUIMPOBAHHBIE BHECEHHEM B MX T'€HOM OJIHOTO WJIM HECKOJIbKMX TPaHCTEHOB.
['eHHast MHXKEHEPHs UCIIONIb3YETCs IS CO3JJaHMsl HOBBIX COPTOB PAcTE€HHH, yCTOMYMBBIX K HeOsa-
TONPUSATHBIM YCIOBUSIM CPEIbl U BPEAUTENSAM, 00IaalolUX JIYYIIUMH POCTOBBIMH M BKYCOBBIMU
KadyecTBaMH. 3a nepuos ¢ 1996 roga mo 2013 roa momaau, 3aHIThIE MO BO3/CIIBIBAHUE T€HETH-
4eCKU MOJU(HUIIMPOBAHHBIX pacTeHuil, yenuunianch B 100 pa3 u coctaBmin B mupe 6omnee 170 MiH
ra.

[Ipouiecc cuHTE3a TEHOB B HACTOSIIEE BpeMsl pa3padOTaH OUY€Hb XOPOIIO U Jake B 3HAUH-
TEJIbHON CTeleHu aBToMaTu3upoBaH. CylIecTBYIOT CelalibHbIE anmnapaThl, cHa0kEéHHbe DOBM, B
IaMATH KOTOPBIX 3aKJIa[bIBAIOT IIPOrPAMMBbI CUHTE3a Pa3JIMYHBIX HYKJICOTUIHBIX I1OCIEA0BATEIb-
HocTeil. YTOOBI BCTPOUTH I'€H B BEKTOP, MCIIOJB3YIOT (PEPMEHTHI — PECTPUKTa3bl U Jurasel. C mo-

MOIINBIO PECTPUKTA3 I'CH U BEKTOP MOXXHO pa3pe€3aTb HAa KyCOUYKH. C IIOMOIIBIO JIMTa3 TAKHUE KyCOU-
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KA MOXXHO «CKJICHBATbh», COCAMHATh B MHOH KOMOWHAIMM, KOHCTPYUPYS HOBBIN I'€H WM 3aKJIIOYast
ero B BekTop. [lonmyynspHeIMH METOJaMU BBEACHMS BEKTOpA B KJIETKY PACTEHUH SBJISIETCS UCIOJb-
30BaHME 0COOBIX IOYBEHHBIX OAKTEPUN MIIM T€HHOH IYILKH.

TexHuka BBeIeHUs T€HOB B OakTepuu ObLIa pa3paboTaHa MOCie OTKPHITHS sBJICHUS OaKTe-
pHuanbHOM TpaHchopManuu. B 0CHOBE 3TOTO SBICHUS JICKUT IPUMUTHBHBIN TTOJIOBOM MpoLecc, KO-
TOPBIN y OakTepuil COmpoBOKAAETCI 0OMEHOM HeOoIbIUMH (hparMeHTamu HexpomocomHon JTHK,
wiazmMugamu. [na3mMugHbpIe TEXHOJIOTHH JIETIIH B OCHOBY BBEJICHHSI HCKYCCTBEHHBIX T€HOB B OaKTe-
pHAJIBHBIC KJIETKH.

B Hacrosmee Bpems clieqUalUMCTaMU MOJTY4€Hbl Hay4HbI€ JaHHblE 00 OTCYTCTBMM IOBBI-
IIEHHOW OMACHOCTH MPOAYKTOB M3 T€HETHYECKH MOAUDUIIMPOBAHHBIX OPraHM3MOB B CPAaBHEHHH C
IPOAYKTaMH, MOJYYEHHBIMH U3 OPraHU3MOB, BBIBEJICHHBIX TPAJAULUOHHBIMU MeTOoAaMHU. [ J1aBHbII
BBIBOJI, BBITEKAIOIMI U3 ycuiuid 6onee yem 130 HayyHO-HCCIIEI0BATENbCKUX MPOEKTOB, OXBAThI-
BAIONIMX 25 JIeT UcCclIel0BaHUN U MPOBEIEHHBIX ¢ yyacTueM Oosiee yeM 500 HEe3aBHCHUMBIX HCCIIe-
JIOBATEIICKUX TPYII, COCTOUT B TOM, YTO OMOTEXHOJIOTUH H, B YacTHOCTH, | MO Kak TakoBBIE HE
0oJsee onacHsl, 4eM, HapUMeEp, TPAIULUOHHbBIE TEXHOJOTUY CEJIEKIIUN PACTEHUH.

Bonpocul ona oocyscoenusn:

— Uro u3yyaeT reHHas HHXXEHEpHsl, B OTJINYUE OT KIETOYHOM?

— I'me u Kak MpUMeHsETCS NCKYCCTBEHHBIN MyTareHes?

— MHccnenoBanusi, cBsi3aHHBIE C IEepecaKol TeHa OaKTepui, ClIOCOOCTBYIOIIETO YCBOECHUIO
a3zoTa u3 aTMOC(EepHOro BO3/1yXa, B TEHOTHUI 3JIaKOB, IPOBOJATCS B 001aCTH MUKPOOHOJIOTHYECKO-
ro CUHTE3a, T€HHOM MJIM KJIETOYHOIN MHXEHEPHH, a MOKET ObITh B OMOXUMHHU?

— I'me u xorna Bel cMOKeT€ IPUMEHUTD ITH 3HAHUS?

Texer 2

MyTanuun

OCHOBHOE CBOMCTBO I'€HOB 3aKJIIOYAaeTCAd B TOYHOM CaMOKONMPOBAHMUH, Onaroaaps 4yemy u
MPOUCXOJUT HACJIEICTBEHHAs IMepeaaya MHOXKECTBA NMPU3HAKOB OT pojauTened Kk aeraM. OnmHako,
3TO CBOMCTBO 3TO HE SBIIETCS aOCONIOTHBIM. [ '€Hbl 00J1aAat0T elie U COCOOHOCTBIO M3MEHSTHCS,
nproOpeTaTh HOBbIE CBOMCTBA. Takue N3MEHEHUs] T€HOB Ha3bIBAIOTCSA MyTalUsIMU. MyTaliun TeHOB
CO3/aI0T M3MEHYMBOCTh, HEOOXOAMMYIO JJISi 3BOJIOLMHU KMUBOW MaTepuu, MHOroobpasus Gpopm
KU3HU. MyTalluu BO3HMKAIOT B JIIOOBIX KJIETKaxX OpraHu3Ma, HO MepeaaBaThCsl MOTOMCTBY MOTYT
TOJIBKO T'€HBI MOJIOBBIX KIJIETOK.

[TpuunHBI MyTalMii 3aKJII0YAIOTCA B TOM, YTO MHOTHE (DaKTOPHI BHEIIHEH Cpejibl, ¢ KOTOPHI-
MU Ha MPOTSHKEHUU >KU3HHU B3aUMOJIEHCTBYET KaXKIbl OpraHu3M, MOTYT HapyllaTh CTPOTYIO yIIO-
PSAAOYEHHOCTH IPOoLiecca CaMOBOCIIPOU3BEACHUS I'€HOB, XPOMOCOM B 1LI€JIOM, NMPUBOAUTH K OIINO-

KaM B HacieaoBaHuu. B 9KCIICPUMCHTAX YCTAHOBJICHEI CIICAYHOIINUC (baKTOpBI, BBI3bIBAOIIIC MYyTa-
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LIMU: HOHU3UPYIOLIEE U3ITyUYEeHUE, XMMUUECKHE BEILIECTBA U BBICOKas TeMrepaTrypa. O4eBHIHO, UTO
BCE 3TU (HaKTOPHI UMEIOTCS M B €CTECTBEHHOM Cpelie 0OMTaHMs uYeloBeKa (HampuMmep, eCTeCTBEH-
HbIl (OH paaManKi, KOCMUYECKOrO M3JIydyeHHs). MyTaluu CylecTBOBAIM BCErja Kak BIIOJIHE
00BIYHOE MPUPOJIHOE SIBJICHUE.

Bynyuu B cBoeil cytu ommbOkamMu B Tepeiade reHEeTHYeCKOro MaTepualia, MyTallii HOCST
CJIydaiiHBIN ¥ HEHAPABJICHHBIA XapaKTep, TO €CTh MOTYT OBbITh KaK IMOJIE3HBIMU, TaK ¥ BPEIHBIMU U
OTHOCHUTEJIbHO HEUTPAJIbHBIMHU /ISl OPraHU3Ma.

[Tone3Hple MyTanuK 3aKpeIUISIIOTCS B XOJ1€ ABOJIOLUM U COCTABJISIIOT OCHOBY IPOIPECCUB-
HOT'O Pa3BUTHA KHU3HHU Ha 3eMile, a BpEIHbIE, CHIDKAIOLIME KU3HECIIOCOOHOCTD, SIBISIOTCA Kak Obl
oOpaTtHO# cTopoHOl Menanu. OHHU JIeKaT B OCHOBE HACIEACTBEHHBIX 0OJIE3HEH BO BCEM UX MHOIO-
o0Opazuu.

MyTanuu nensTcsl Ha eCTeCTBEHHbIE U UCKyCCTBEeHHbIE. EcTecTBeHHbIE MyTallui BO3HUKAIOT
HENPOU3BOJIbHO, @ UICKYCCTBEHHBIE - IIPU BO3JCHCTBUU Ha OPraHU3M PA3JIMYHBIX MyTareHHbIX (hak-
TOpPOB pHUCKa.

Paznuuarot:

1) 'eHOMHBIC MyTallM¥ — 3TO MYTAllMU KJIETOK, B PE3yJIbTaTe KOTOPBIX U3MEHSETCS YHCIIO
XpOMOCOM, YTO BeJIeT K BO3HUKHOBEHUIO U3MEHEHHUH B reHOMe KJIeTKH. [ eHOMHbIe MyTaluu cBsi3a-
HbI C U3MEHEHUEM YHCIIa XPOMOCOM B KIIETKE.

2) XpOMOCOMHBIE MYTALIMK — 3TO MYTAIH, IPU KOTOPBIX IPOUCXOIUT NEPECTPONKaA CTPYK-
TYpBl OT/IEIBHBIX XPOMOCOM, B pe3yjbTaTe 4ero HalOJIr0Aal0TCs MOTePsl WK YABOEHHE YaCTH I'eHe-
TUYECKOT0 MaTepHajga XpOMOCOMBI B KJIETKE, NU3MEHEHUE OPUEHTALIMA CETMEHTOB XPOMOCOM B OT-
JIEJIbHBIX XPOMOCOMAX, a TAK)Ke IMEePEeHOC YaCTH T€HETUYECKOro MaTepralia ¢ OHONH XpOMOCOMBI Ha
APYTYIO.

XpOMOCOMHBIE MYyTallMM CBSI3aHbI C U3MEHEHUEM XPOMOCOMBI, 0OOMEHOM Y4aCTKOB HETOMO-
JIOTUYHBIX XPOMOCOM.

3) 'ernble MyTanuu — 3TO MyTallH, P KOTOPBIX UAET U3MEHEHUE OJTHOM MM HECKOJIBKUX
Pa3IMYHBIX YacTeil reHa B KieTke. ['eHHble MyTalli OXBaThIBAIOT OJIMH I'eH U OeJIOK, KOTOPBIM KO-
qupyeTcst 3TuM reHoM. Ha reHHoMm ypoBHe m3MeHeHus nepBuuHoi crpykrypsl JIHK reHos mon
JENCTBUEM MYyTallUi MEHEE 3HAUUTEIbHBI, YEM IIPH XPOMOCOMHBIX MYTALUSIX, OJHAKO I'€HHBIE MY-
TallMU BCTpeYaroTcst Oojiee yacto. B pe3ynbTrare T€HHbIX MyTalluii MPOUCXOAAT 3aMEHbl U BCTaBKU
OJIHOTO WJIM HECKOJIbKMX HYKJIEOTHU]IOB, TYIUIMKALIMYA U MHBEPCUU PAa3IMYHBIX YacTell reHa.

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

JICHUHU HECCT HOBYIO MYyTalHUIO. O)IHa)K)II)I BO3HHUKHYB, Ta WJIHX WHad HOBAasA MyTallUd MOXCT 3aTCM
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nepeaaBaThCsl B MOCIEAYIONINE TOKOJICHHUS], TO €CTh 3aKPEIISATHCA MEXaHU3MOM HacJleI0BaHuUsl, MO-
CKOJIBKY OOpaTHBIE MYyTalli{, BO3BPAIIAIOIINE T€H B UCXOAHOE COCTOSIHHE, CTOIb K€ PEIIKH.
3aoanus:

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

XAPAKTEPUCTUKA TUII MYTALIUN

A) BKIIIOYEHHE BYX JIMIIHUX HYKJIEOTU0B B Mosekyny JIHK 1) xpomocomHast
b) kpaTHOe yBenMueHHE YHCIa XPOMOCOM B KIIETKE
B) Hapymienue mnocienoBaTeIbHOCTM AMMHOKUCIOT B MOJIEKYJE | 2) reHHast
Oenka
I') noBopot yuactka xpomocomsl Ha 180 rpangycos 3) reHOMHas
J1) yMeHbllIeHue yuciia XpOMOCOM B COMaTHUECKOM KIleTKe
E) oOMeH yuacTkaM# HEroMOJOTHYHBIX XPOMOCOM

2. B ogHOM 13 mpeioxkeHnid TekcTa «MyTaiumy HaiguTe ommrOKy ¥ UCIIPaBbTE ee:

a. MyTaunoHHas U3MEHUYMBOCTh — OJIMH M3 CIIOCOOOB YBEIMUYEHMSI T€HETHUECKOro pa3Ho-
00pa3ust NOMyJISALHH.

0. 'eHHBIMU Ha3bIBAIOT MYTAllUW, CBS3aHHBIC C M3MEHEHHEM HYKJICOTHIIHOW ITOCIIEHAOBA-
TEJILHOCTH OJTHOTO KOHKPETHOI'O I'eHa.

B. B TedyeHune *U3HU B KJIETKaX YeJIOBEKa MPOMCXOIUT MHOXKECTBO MyTallUi, OJTHAKO OO0JIb-
LIMHCTBO U3 HUX HE NEPEJaroTCs IOTOMKaM.

r. IToromkam MOTr'YyT NC€pPEAAThCA TOJBKO MYTAalWH, NPOUCXOAAINIUC B COMATHYCCKUX KJIICT-

Kax.

3. Halinute ommOky B mpUBEeIEHHOM TEKCTE.

a. Myranusmu Ha3bIBalOTCS HACIEACTBEHHbIE U3MEHEeHUs B Mosiekynax PHK.

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

B. MYTaI_II/ISI, BO3HHUKINIAS B OJHOM M3 COMaTHYECKHUX KJI€TOK, MOXXECT U3MCHUTH HACJICACT-
BCHHBIC ITPHU3HAKU CcaMOM ATOM KJIETKH U TeX JacTeH OopraHu3Ma, KOTOPbIC 06pa3y10Tc;1 U3 €€ mo-
TOMKOB.

T. MyTaHI/II/I, MMPOUCXOAAIIHNE B IMOJIOBBIX KJICTKAX, U3SMCHAIOT TOJIBKO '€HOMBI ITIOTOMKOB.

. MYTaI_II/II/I BBI3BIBAKOTCA MyTarcHaMu, CpCIu KOTOPLIX, HAIIPUMEDP, PAAUOAKTUBHOC U3JTY-
YCHUC, BO3JICHCTBUE XUMHYSCKUX npemnaparos U 1p.

e. Hebonpmroe yunciio myTaruii OKa3pIBae€TCs MOJIE3HBIM JJISI OPTaHU3MOB.

Tema 7. 300posve uenoseka
Texcmut 01 umenus:

Teker 1
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UccnepgoBaTenu yCTaHOBWIM, YTO Y CTYAEHTOB, KOTOPBIE CIIYIIAJIM MY3bIKY B HayIIHHUKAX
0oJee IByX 4acoB B JICHb U MOCEIIAIH IUCKOTEKU XOTs ObI OJIMH pa3 B HEJEI0, CITyXOBasi UyBCTBHU-
TeIbHOCTh CHIKaNach B cpeaHeM Ha 10 neruben. OcoOeHHO y HUX YXYAIIAIOCh BOCIIPUSITHE 3BY-
KOB ¢ yacTtotamu oT 3 10 6 k['11. JItomu mMoryt ciblmaTh 3ByKd B auarna3one yactoT ot 20 ' (0,02
k['m) o 15 x[', u MbI HanboJIee BOCOPUUMYMBEI K 3ByKaM ¢ yacTotamu oT 1 g0 6 k['u. «9Ttu gac-
TOTBI KU3HEHHO BAXKHBI, IOTOMY YTO OHU JIEJIAI0T Pedb MOHSATHOWY, - TOBOpUT npodeccop PorXoy,
M3Y4YaOUIUK CITyXOBbIE MEXAHU3MBI.

Y yenoBeka MOTYT OIpeNeIUTh HAlpaBieHHE, OTKYyJa MPUXOIUT 3BYK. UTOOBI miydie
MOHSTH 3TO sIBIeHUE, podeccop X0y U3ydaeT OCOOCHHOCTH BOCIPHUATHUS 3BYKa MaJCHbKUMHU MY-
xamu, Ormiaochracea. DTu MyXu OTKJIAQJBIBAIOT CBOU SiIa Ha cBepukax. «CBEpPUYKH MPOU3BOJISAT
3BYKH € yacToTamu oT 2 110 7 kK['11, 1 MyXu TOYHO HaCTPOECHBI Ha BOCIIPUATHE ITUX 3BYKOBY, - TOBO-
put Xoy. «/l1s MyXu HEIOCTaTOYHO MPOCTO CKazaTh: «Ara, CBEpUOK Ine-To 371ech». OHa J0KHA
HAlTH B OKpY’KaIOIIEeM MPOCTPAHCTBE OJIHOTO HEBUAMMOIO CBepuka». B cBoeil maboparopuu Xoy
MOCTPOMJI CIIEIUATIBHYIO KJIETKY ¢ IMHAMUKAaMH Ha KOHIIaX, U3 KOTOPBIX MOTYT pa3faBaThCs TPEIu
cBepuKkoB. OH HAOMIOAACT 32 MOBEACHUEM MYX, KOT/Ia Pa3/IatoTCs 3BYKH U3 TUHAMUKOB.

Bonpocul ona oocyscoenusn:

— B crpokax 3 u 4 TOBOpUTCS O TOM, YTO HAUOOJBIIIEE YXYAIICHHE CIyXa Y CTYACHTOB Ha-
Omonaercs B Auanazone ot 3 1o 6 kl'u. [louemy yxyaiieHue ciayxa, 0COOCHHO B 3TOM JHMAaIa3oHe,
MOKET OBITh IPOOIEMOI?

— B ctpokax 9-10 onmcan skcniepumeHT mpodeccopa Xoy. Kakyto 0OCHOBHYIO I€/Ib CTaBHII
npodeccop Xoy, HaOMroas 3a MOBEJCHUEM dTUX MYX?

Texer 2
Busur k Bpauy

«3apaBcTBYiiTe, nokTOp. S mpuien k Bam, moToMy 4TO s CHIIBHO KalUIsio. S Kanuiso yxe
YETBIPE JTHA, U C KAKIBIM JHEM Kalllellb YCUIUBaeTCs. S MpUHSIT aHTHOMOTUKH, HO OHU MHE HE T10-
MOTJIN.

«BBI paBUIIBHO CcAENady, YTO NMPULIUIM KO MHE. OHAKO Bbl HEMPABWILHO MOCTYIUIH, YTO
HOMBITAINCH CAMU c€0s JICUNTh: aHTUOMOTHUKYM HUKOTJ]a HEeJb3sl IPUHUMATh 0€3 Ha3HAueHUs Bpaya.
S Bo3bMy y Bac npoOy ciiroHBI ¢ 3aiHEl CTEHKH ropia M OTIPaBIIIO €€ Ha aHaiau3. TakuM obpazom,
MBI CMOKEM Y3HAaTh, C Y4EM UMEEM JIEJI0, U sI CMOT'Y Ha3HAYMTh BaM MOAXOAsIIEee jeueHue. B ocHOB-
HOM MH(EKIMH BHI3BIBAIOTCS OaKTepUsSMU, BUpycaMu U rpubaMu. AHTUOMOTHK JIEHCTBYET Ha pas-
HBIC BUJIBI OaKkTepHii U Ha TPHObI. AHTHOMOTHK HE pPaboTaeT MPOTUB BUPYCOBY.

Bonpocuwl ons obcyymcoenusn:

— [uasnor, npuBeIeHHBIN BBIIE, TOBOPUT O TOM, YTO 3a00JIEBIINI YEIOBEK I TOTO, YTO-
OBl M30aBUTHCA OT KallIs, IPUHST aHTHONOTHKH. Ha uTo M3 ciemyromero HEMoCcpeaCTBEHHO BO3-

HeﬁCTByIOT aHTHOMOTHKU: Ha Kamicjib, Ha 6OHB, Ha 6aKTCpI/II/I WK Ha BI/IPYCLI?
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— Kakoii BBIBOJ MOKHO C/IeNIaTh U3 AaHHOTO (akTa?

— I'me u xorma HCOGXOZ[I/IMO 6yz[eT BCIIOMHUTL U IPUMCHUTH 3TO 3HaHue?

KOAOHINE MUKPOOPIaHIBMOB 3.5 00 5.

enma

AHmM6M02paMMd CJIIOHblL nayu-

CIIIOHBI NalueHTa B yawky [lerpu.

koB — A, B, C, D u E. Cnycts Tpu 1H4

AHTHOHOrpaMMa ObLi1a MoTy4eHa

IIyTEM MMOMCIICHUSA MUKPOOPTaHU3MOB U3

Beuiu ncrnons30BaHbI ISTh AHTUOMOTH-

VuaacToK, Ha KOTOPOM OObnacTs.
SoIBlie HeT coepRanan KOJIMYCCTBO MUKPOOPraHn3MOB BbIPOCJIO,
MIIKPOOPraHI3MOB AHTHOHOTHK o

HO HE BOJIM3U aHTUOMOTHKA, KOTOPBIA UX
yOuBaer.

Mokert au JOKTOp cAejaTh CICAYIONIUE BBIBOJAbI U3 aHTI/I6I/IOl"paMMLI CJIFOHBI HaHI/IeHTa?

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

Jla nau Her

ACHHBIX B I'OPJIC MMAILIUCHTA

Hu ogue 13 aHTHOMOTHKOB HE MOXKET OBITh 3((EKTUBHBIM TPOTUB MUKpoopra- |Jla / Her
HU3MOB, Hal{/IeHHBIX B TOpJje MalleHTa

AHTHOMOTHK A MOXeT OBITh () (HEKTUBHBIM IPOTHB MUKPOOPTaHU3MOB, Hak- Ha/Her
JICHHBIX B TOpJie MalueHTa

AnTtonoruk C MoxkeT ObITh 2 PEKTUBHBIM MTPOTHB MUKPOOPTAaHU3MOB, Hali- Ha/Her
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