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Lenb nanHOTO MOCOOUS — OKa3aTh METOJIUYECKYIO IOMOIIb MeIaroraM MpH IMOJIrOTOBKE M MPO-
BEJICHUIO YUeOHBIX 3aHSTHI, HAMPABICHHBIX Ha pa3BUTHE GYHKIUOHAILHOW TPAMOTHOCTH O00YYalONIUXCs
5-9-x kiaccos.

B nmoco6un paccmatpuBaroTCsl BO3MOXKHBIE ITyTH KOHCTPYHPOBAHHS TUAAKTHUECKOTO M METOJU-
YECKOr0 COMPOBOXKICHHS Pa3BHTUS (YHKIMOHAIBFHOH TPaMOTHOCTH oOydarommxcs 5-9 xmaccoB. Pac-
KPBIBAETCS XapaKTEPUCTUKA BCEX KOMIOHEHTOB (DYHKIIMOHAIBEHON TPAMOTHOCTH, OIHCBIBAETCS METOIH-
Ka IpoBeJeHUs Y4eOHbIX 3aHsATUH. Oco0oe BHUMaHME YAETSETCS TUAAKTUYECKOMY U METOJUYECKOMY
WHCTPYMEHTApUIO OpTaHW3aIlH TTO3HABATEIBHOW JIEATETHbHOCTH OOydaromuxcs, obecreunBaromas pas-
BUTHE 4-X KOMIIOHEHTOB ()YHKIMOHAIBHOW IPaMOTHOCTH (UMTATEIbCKOH, MaTeMaTHUYECKOH, ECTECTBEH-
HO-Hay4HOU ¥ (PMHAHCOBOM) COBPEMEHHBIX MOJPOCTKOB.

Mertoandeckoe mocodue TMpeHa3HAueHO YUHTENSIM 00pa3oBaTeIbHBIX YUPEXKICHUH, pearnu3yro-
mmM niporpammy «PazButne (QyHKIIMOHATBHOW TPAMOTHOCTH OOYYArOIIUXCsS OCHOBHOW IITKOIBDY, BCEM
menaroraM, — 3aMHTEPECOBaHHBIM 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

DYHKYUOHAbHAA 2PAMOMHOCIb YE108EKA: NOHAMUE U CHPYKMYPa

Tepmun «rpamoTHOCTB», BBeIeHHBIH B 1957 1. KOHECKO, nepBonavyaibHO
OTIpENENSICS KaK COBOKYITHOCTh YMEHMM, BKIIIOUAIOLIUX YTEHUE U MHCbMO, KOTO-
pbI€ MPUMEHSIOTCS B COLMAIBHOM KOHTEKCTe. MIHBIMHM ClIOBaMHU, TPaMOTHOCTh —
3TO ONpPEJIECICHHBIN YPOBEHb BIIAJCHUS HaBbIKAMU YTEHMS U MTUCbMA, T. €. CIIOCO0-
HOCTb UMETH JIEJI0 C NEYaTHBIM CJIOBOM (B 00JI€€ COBPEMEHHOM CMBICIIE 3TO HaBbI-
KM YTEHMS, IUCbMa, cYeTa U paboThl C JOKyMeHTaMu). OJHOBPEMEHHO ObLIN BBE-
JI€Hbl TIOHATUS «MHUHUMAJbHOM TPaMOTHOCTH» U «(PYHKIHMOHAJIBHON IpaMOTHO-
ctu». [lepBoe xapakTepu3yeT cnocOOHOCTh YUTATh U TUCATh MIPOCTHIE COOOIICHHS,
BTOPOE — CIIOCOOHOCTh MCMOJIb30BATh HABBIKA YTE€HUS M MMChMa B YCIOBHSIX B3aU-
MOJIEUCTBUS € COLIMYMOM (0(hOopMHUTH cueT B OaHKe, IPOYUTATh UHCTPYKIIMIO K KY-
IJIEHHOMY MY3bIKaJbHOMY LIEHTPY, HalKcaTh WCKOBOE 3asBJIIEHUE B CyA WU T.1.),
T.€. 3TO TOT YPOBEHb I'PAMOTHOCTH, KOTOPBIM JIE€JAET BO3MOXHBIM HOJHOLEHHYIO
NEATEIbHOCTh MHIMBHUIA B COLMAJIBHOM OKPYKEHUU.

[IpuMUTHBHOE MPEACTaBICHUE O TPAMOTHOCTH KaK HEKOTOPOM MHHHMAJb-
HOM Habope 3HaHuM, YMEHUIN U HaBBIKOB (YUTaTh, IUCATh, PUCOBATH U T. [I.), KOTO-
pble HEOOXOAMMBI JJIsl HOPMAJIbHOM >KU3HEAESITENIbHOCTH YeJIOBeKa U OOBIYHO OC-
BaWBalOTCSA B HaYaJbHOW IIKOJIE, HA CErOJIHAIIHUN J€Hb CTAHOBUTCS HENOCTATOY-
HBIM JUISl PEIICHNs COBPEMEHHBIX COLHATBHBIX MPOGIEM .

B.A. Epmonenko onuchiBaeT ciueayroume 4 srana pa3BUTHUA 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
yepe3 BCIO JKU3Hb: HEMPEPhIBHOES 00pa30BaHue B HHTEpecax ycroiuusoro paspurus. 2014, Ne 1. T. 12. C. 263-269.
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BHUEM YEro SIBIACTCS (PYHKITMOHAIBHBIA METO/T 00y4eHHUSI TPAMOTHOCTH, CTPOSIIIe-
rocsi ¢ y4eToM (PYyHKIIMOHAIBHOTO 3HAHUS, TJIABHBIM 00pa30M, SKOHOMHUYECKOTO
XapakTepa; KOHILENIHUs U cTparerus (yHKIIMOHATLHON rPaMOTHOCTH MOHUMAIOTCS
KaK 00eCreYeHne CBSI3M MPOIIECCOB OBJIAJICHHS YTEHUEM U MHChMOM, a TaKkKe To-
BBIIIIEHUEM MPOU3BOAUTEILHOCTH TPYJa W YIYUIICHUEM YCIOBUM >KU3HU PadOT-
HUKa U €r0 CEMbH;

2-11 otan (cepenuna 1970-x — mavamo 1980-x rr.) — oco3HaHue (PyHKITHO-
HaJIbHOM IPaMOTHOCTH KaK MpoOJIEMbI Pa3BUTHIX CTPaH; ee 000co0jeHne OT Tpa-
JTUITMOHHOW TPAMOTHOCTH; PACIIMPEHUE COCTaBa M COAEPKaHUS (PYHKITMOHATBHO-
ro 3HaHMS C YUYETOM BCEX CTOPOH OOIIECTBEHHOM >KM3HHU (SKOHOMHUYECKOM, MOJIH-
TUYECKOM, rpaXk1aHCKOM, 001IecTBeHHOM, KyIbTypHOH); BBeaeHue FOHECKO mo-
HATHAA «(QYHKIIMOHAITBPHO HETPAMOTHBIM YEJIOBEK» (KaK 4YelloBEeKa, KOTOPHIN «HE
MOKET y4acTBOBAaTh BO BCEX BUAX JESITEIHHOCTH, B KOTOPHIX TPAMOTHOCThH HEO0-
xoauMa 11 3(hPeKTUBHOTO (HYHKIIMOHUPOBAHUS €TI0 TPYMIBI U OOUIUHBI, U KOTO-
pBI€ JTafOT €My BO3MOKHOCTBH IMPOJOJDKATh IOJIb30BATHCSA YTCHHUEM, MHCHMOM H
CUYETOM JIJISi CBOETO0 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.) — ycTaHOBJIEHUE CBS3H
(GYHKIIMOHATBLHOW TPAMOTHOCTH C TTOBBIIIAOIIMMCS YPOBHEM BJIaJICHUS MHUCHMEH-
HBIM CJIOBOM, 0011Iero o0pa3oBaHMs, M3MEHEHUSIMH B cepe Tpyaa; BKIIOUCHHUE B
€€ COCTaB TPAAUIIMOHHON TPaMOTHOCTH; OCO3HAHUE JIBYXYPOBHEBOM CTPYKTYPHI
(GyHKIHMOHATIBHOM TPaMOTHOCTU (IJI00aNbHBIE M JIOKAJIBHBIE COCTABIISIIOLIUE), €€
POJI KaK OCHOBBI «TIOKU3HEHHOT0» 00pa30BaHUsl, CTAHOBJICHUS JIMUHOCTH;

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

TCJIBbHOCTH YCJIOBCKA, CPEACTBA €ro YCIICIIHOIO JXU3HCYCTPOCHHUS B MCHAIOIICMCA



MUpE; aKIEHTUPOBAHUE POJH (DYHKIMOHAIBHOTO YTEHUS KaK CPEACTBA Pa3BUTHS
DYHKIMOHATBHOI FPAMOTHOCTH®.

[To muennto C.A. Kpynnuk, B.B. MarkeBuua, «mpo0iemMaTuka rpaMOTHO-
ct ((QPyHKIMOHAIEHOW IPaMOTHOCTH) CTAHOBUTCS aKTyaJbHOW TOJBKO TOT/A, KO-
r7la CTpaHa JI0J>KHA HaBEPCThIBATh YIYIIEHHOE, TOTOHATh Apyrue crpaHbl. ImMeH-
HO TMOATOMY MOHATHE (DYHKIIMOHAIBHONM TPaMOTHOCTH MCHOJB3YETCS Kak Mepa
OLIEHKH KauyecTBa >KU3HU OOIIecTBa (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 HEKOTOPBI 31eMeHTapHbIN (0a30BbIi) YPOBEHb HABBIKOB UTE-
HUS U INChMA;

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

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

OyHKIIMOHAJIbHAS TPAMOTHOCTh Ha CTYNEHU 00IIero oopa3oBaHusl paccMart-
pUBaeTCad Kak MeTanpelIMETHBIH 00pa3oBaTeNbHBIN pe3yibTaT. YpOBEHb 00pa3o-
BAaHHOCTH TOJIPAa3yMEBAET UCIOIb30BaHUE MOJYYEHHBIX 3HAHUW JUIsl pELICHUs aK-
TyaJIbHBIX MPOOJIEM 00y4YeHHs] U OOILEHHSI, COUATBHOTO U JUYHOCTHOTO B3aUMO-
neiictBusi. @yHKIMOHANIbHAS TPAMOTHOCTh CIIOCOOCTBYET aJleKBaTHOMY U MPOAYK-

TUBHOMY BbIOOPY MpOTrpaMM MPOoPECCUOHAIBHOTO 00pa30BaHusl, TOMOTAET pelliaTh

2 Epmonenko B.A. Pa3Butie hyHKIMOHAIBHOM IPaMOTHOCTH O0YYaIOMIET0Cs: TEOPETUIECKUH acleKT // DIIeKTpOoH-
HOe HayyHoe wu3jaHuMe anpMmaHax 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
¥ Kpynauk C.A., Mankesna B.B. ®yHKIMOHaBHAS IPaMOTHOCTH B CHCTeMe 0OpasoBanmst bemapycn. — Mu.: ATIO,
2003. 125 c. C. 100.
* Pymuk T.A., KaiiraroBa A.A., Cror C.I'. DyHKIHOHATbHAS TPAMOTHOCTb — HMIIEPATHB BpeMern // ObpasoBaHie
yepe3 BCIO KU3Hb: HeMpephIBHOE 00pa3oBaHie B MHTepecax ycroiunBoro pasutus. 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, BRLIOUPATh MPOTPaMMbl I0CYTa, OTBETCTBEHHO OTHOCHUTHCA K 00SI3aHHOCTSAM
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 OPTaHU3aIMHN Pa3HBIX BUOB MyTEHIECTBUM, 00Jer4aeT KOHTAKTHI C pas-
JINYHBIMH COLUATBHBIMH CTPYKTYPAMHU M OPTraHU3AIMSMH 1 T.1.

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

1) rpaMOTHOCTh B YTEHUU — CIIOCOOHOCTH Y€JIOBEKa MOHUMATh, UCIIOJIB30-
BaTh, OLICHUBATh TEKCThI, PA3MBIIUIATh O HUX M 3aHUMAThCS YTEHHUEM JUIsl TOTO,
4TOOBI JOCTUTaTh CBOUX LIEJIEH, pacIIupsATh CBOM 3HAHUS M BO3MOXKHOCTH, y4acT-
BOBAaTh B COL[MATILHON KU3HH;

2) TpaMOTHOCTh B MaT€MaTHUKE — CIOCOOHOCTU 4YesloBeKa (HOpPMyYITUPOBATh,
MPUMEHSATh M UHTEPIPETHPOBATH MATEMAaTHUKy B Pa3sHOOOPA3HBIX KOHTEKCTax
(JIMYHOCTHBIN, OOLIECTBEHHBIHN, TPOPECCUOHANIbHBIN, HAYUHBIH). ITa CHOCOOHOCTH
BKJIFOYAET MATEMaTUYECKUE PACCYXKIECHUS, UCIOJIb30BAHUE MATEMAaTUYECKHUX IIO-
HATUH, TTpoLeyp, (PAKTOB U MHCTPYMEHTOB, YTOOBI OMUCATh, OOBSICHUTH U TPE-
cka3zaTh siBjeHus. OHa MOMOraer JsIM MOHATh POJib MaTEMATUKU B MUPE, BBICKA-
3bIBATh XOPOILIO OOOCHOBAaHHBIE CYXACHHSI U MPUHUMATh PELICHUs, KOTOpbIe He-
00X0JIMMBI KOHCTPYKTUBHOMY, aKTUBHOMY U Pa3MbIIUIAIONIEMY IPaKIaHUHY;

3) rpaMOTHOCTh B OOJIACTH €CTECTBO3HAHUS — CIMOCOOHOCTH YEJIOBEKa OC-
BaWBaTh U WCIIOJIb30BaTh €CTECTBEHHOHAYYHbIE 3HAHUS JUUISl 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 MPOOJIEMAaTUKOM; MOHUMATh OCHOBHBIE
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 MMO3MIMIO 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 nmonmmaer QyHKIMOHAIBHYIO TPAMOTHOCTh B IITMPOKOM CMBICIIE Kak
COBOKYITHOCTb 3HaHMM M YMEHHUH Ipax<i1aH, 00eCleYMBAIOUINX YCIEIIHOE COLH-
aJIbHO-3KOHOMHYECKOE Pa3BUTHE CTPaHbl; B Y3KOM CMbICIE — KaK KJIIOYEBbIEC 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 MPUMEHSTH MOJIyY€HHbIE 3HAHUS B HE3HAKOMBIX YCIIO-

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

® «JlocTmkenns: Momombix» - 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,
9TO OHM MOTYT JI€NaTh 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 C Oja-
TOCOCTOSIHUEM HACEJICHHUSI M rOCyapcTBa B IIEJIOM, O YeM CBHUJICTENIBCTBYIOT JaH-
HBIE HCCe0BaHNN (QYHKIIMOHAIBHOM TPAaMOTHOCTH, B TOM YHKCJE B3pOCIOro Ha-
CEJICHHSI, B PA3JIUYHBIX CTPAHAX.

AHann3 JaHHBIX UCCIeA0BaHUA (QYHKIIMOHAIBFHOW IPaMOTHOCTH Y B3pOCIIO-
rO HACEJIeHUs TMOKa3aj, yTo B Poccuu HU3KOTpaMOTHBIE POCCHSHE TOpa3fo Yaile,
YeM HU3KOTPaMOTHBIE KUTENIU APYTUX CTpaH, UMEIOT BbICIIee 0Opa3oBaHUE U 3a-
HUMAIOT JIOJDKHOCTH BBICOKOKBATU(HUIIMPOBAHHBIX CIIEIUATUCTOB. Takke OHM Xa-
PaKTEepU3YyIOTCS JOCTaTOUYHO BBHICOKMM CTPEMJIEHUEM MOBBICUTH CBOIO Ipodeccro-
HAJIbHYIO KOMIIETEHTHOCTh (BUJUMO, OCO3HaBasi CBOM MPOOEIIbl B MPOPECCHOHATb-
HOM IMOJITOTOBKE).

BricokorpamMoTHbIE 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, UTO OHU OTCTAIOT IO YPOBHIO MOATO-
TOBKU OT CBOMX KOJIJIET, paboTarolMX B 00Jiee pa3BUTHIX SKOHOMHKAX, YTO JI€iaeT
UX MEHee BOCTPEOOBaHHBIMH Ha OTEUYECTBEHHOM U MEKyHAPOIHOM PBIHKE TPY/Ia.

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

(manubie PISA). Tak, B 2015 romay, mo 4uTaTeNbCKOW TPaMOTHOCTH POCCHUSHE 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-
HAYYHOM rPAMOTHOCTH — 32 MecTo 13 70 CTpaH-y4acTHHIL .

B nanHOM cutyanuu OojbInas OTBETCTBEHHOCTH JIOKUTCS HAa POCCUHCKYIO
IITIKOJTY, KOTOpasi 3aKjiaJbIBaeT OCHOBBI (DYHKIIMOHAILHON TPAaMOTHOCTH 00ydYaro-
mierocst 1 popMupyeT ero MoTuBanMioo Ha yueOy. IloaroroBka (yHKIIMOHAIBLHO
I'PAMOTHBIX IIKOJHHUKOB C BBICOKMM ypPOBHEM aMOMIIMA W BBICOKOM 00pa3oBa-
TEJIBPHOW AaKTUBHOCTBIO — 3TO YCJIOBHE COIHMAIBHO-DPKOHOMHYECKOTO pPa3BUTHS

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/ladyi Ha ’TOM ypOBHE OOBIYHO TPEOYIOT OT YUTATENS ClIENaTh
HECKOJIbKO BBIBOJIOB, CPAaBHCHHUI W PAa3IUYHi, KOTOPHIE SIBJISIOTCS TMOAPOOHBIMU H
TOYHBIMU. OHU TPEOYIOT TEMOHCTPALIMH MTOJTHOTO U IETAIbHOTO TOHUMAHUS OJTHO-
T'0 WA HECKOJIBKUX TEKCTOB W MOTYT BKIIFOYATh WHTETPALUIO WH()OPMAITUU U3 He-
CKOJIBKMX TEKCTOB. 3a/ladyil MOTYT MOTPeOOBaTh, UTOOBI UNTATETH UMEI JIET0 C He-
3HAKOMBIMH UJESIMU B IPUCYTCTBUM BUIHON KOHKYPHUPYIOIIEH HH(GOPMAITUH U Te-
HEPUPOBAJI a0CTPAKTHBIC KATETOpUHU I MHTEpHpeTanuid. 3agaun pedriekcuu u
OIICHKH MOTYT MOTPEOOBaTh OT YUTATENS BBIJBUHYThH THUIOTE3y WU KPUTHUECKH
OIICHHUTH CIIOKHBIA TEKCT Ha HE3HAKOMYIO TeMYy, IPUHUMAas BO BHUMaHUE MHOTO-
YUCJICHHBIC KPUTEPUN VTN TOUKU 3PCHHUS, UCIIOJIB3YsI CII0KHOE TOHUMAaHUE, BBIXO-
JsIee 3a mpeesbl TeKeTa. BaKHBIM yCI0BUEM JJIst OCTYIA M U3BJICUCHMS 3a1a4
Ha 3TOM YpPOBHE SIBJIIETCS] TOYHOCTH aHAJM3a U TOHKOEC BHUMaHUE K JCTAISAM, KO-
TOpPbIE HE3aMETHBI B TEKCTAaX.

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

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

¥ OcroBHbIC pe3ynbTathl MexayHapoaHoro uccienoBanus PISA-2015. @eaepanbHblii HHCTUTYT OIIEHKH KauyecTBa
o6paszosanus (PHUOKO). Odurmansusiii caiit. URL: https://fioco.ru/results pisa 2015
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O0KO BHEApEeHHOU HH(OpMaILH, Jiesias BEIBOA O TOM, Kakast HHpOpMaIHs B TEKCTE
SBIISIETCSL peNieBaHTHOMN (HeoOxoaumoint). PednexcuBHble 3amaun TpeOYyIOT KPUTH-
YECKON OIICHKU WM (POPMYJIMPOBAHUS TUIIOTE3, OMUPASICh HA CIIEHUATU3UPOBAH-
Hbele 3HaHUSA. Kak MHTepmpeTalnnoHHbIE, TaK U pedIEKCUBHBIE 3a7aud TPEOYIOT
MOJIHOTO U JIETaIbHOTO MMOHUMAaHHUS TEKCTa, Co/iepxkaHue uin GopmMa KOTOPOTo He-
3HaKOMBI. J[J1 BCeX acleKTOB YTEHUs 3aJa4i Ha 3TOM yYpOBHE, KakK MpaBujIo, CBs-
3aHBI C MMOHSITHIMH, KOTOPBIE MPOTUBOIOIOKHBI 0)KHUIAHUSIM.

4 ypoBeHb. 3aja4l ATOTO YPOBHs, CBA3aHHBIEC C U3BJICUCHUEM MHGOpMAIIIH,
TpeOyIOT OT YMUTATENA MOMCKA U YIOPATOUYNBAHUS HECKOJIBKUX 33aJJaHHBIX B TEKCTE
cBenieHnii. HekoTopsie 3agaun Ha 3TOM YPOBHE TPEOYIOT MHTEPIPETAIMUA CMbICTIA
HIOAHCOB $I3bIKa C YYETOM TEKCTa B IIeJIOM. Jlpyrue 3ajauu MHTEpHpETaluu Tpe-
OyIOT MOHUMAaHUs U MPUMEHEHUS KaTeropuil B HE3HAKOMOM KOHTEKCTe. Pedek-
CUBHBIE 33/1a4d Ha 3TOM YPOBHE TPeOYIOT, UTOObI YMTATEIN HCHOIb30BAIU (POPp-
MaJbHOE WJIM OOILECTBEHHOE 3HaHME, YTOOB! BBIABUHYTH T'MIIOTE3Y WJIM KpUTHYE-
CKHU OIEHUTHh TEKCT. YUTaTENN TODKHBI IPOJAEMOHCTPUPOBATh TOUHOE TTIOHUMAaHNE
JUIMHHBIX WM CJIOKHBIX TEKCTOB, COJEpKaHUE WIH (PopMa KOTOPHIX MOTYT OBITh
HE3HAKOMBI.

3 ypoBeHb. 3a1auul ATOr0 YpOBHS TPEOYIOT OT YHUTATEINs IOMCKA U B HEKOTO-
PBIX CIIy4asiX paclio3HaBaHUS CBSA3U MEXIYy HECKOIbKUMHM 4YacTsIMU MH(OpMaIumu,
KOTOpBIC JOJHKHBI YJIOBIETBOPATH HECKOJIBKUM YCIOBUSAM. VHTepIpeTannoHHbIe
3aJlayd Ha 3TOM YPOBHE TPEOYIOT, YTOOBI YMTATENb O0OBEAMHII HECKOJIBKO YacTe
TEKCTa, YTOOBI BBIACIUTH TJIaBHYIO WJCI0, MOHSATH OTHOIIEHUE WU HCTOJIKOBAThH
3Ha4YeHue ciaoBa uiu Gpaszpl. OHU JOKHBI YUYUTHIBATH MHOTHE OCOOCHHOCTH TIPU
CpPaBHEHHH, MPOTUBOINOCTABICHUU WM Kinaccudukanuu. Yacro Tpebyemas HH-
dbopMmarusi He BUIHA WM €CTh MHOTO KOHKYpHUpYIOIEH MH(pOpManuu; Wik ecTh
JpyTrue TEKCTOBbIE MPEMSTCTBUS, Hampumep, chopMyIUpOBaHHbBIE Yepe3 OTpHIla-
Hue uaeu. PeduiekcuBHbIe 3a1a4u HA 3TOM YPOBHE MOTYT NMOTpeOOBaTh OT YUTaTeE-
JIs1 HAXOXKJICHUE CBS3CH, MPOBEICHUSI CPABHEHUS MJITU OLICHKH OCOOEHHOCTEH TeK-
cra. HekoTopeie pedriexkcuBHbIe 3aa4d TPEOYIOT OT YUTATENS MPOJIEMOHCTPUPO-

BaTb TOHKOC IMOHMMAHHE TCKCTA IO OTHOIICHHUIO K HPUBLIYHBIM, ITOBCCIHCBHLIM
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3HaHusAM. [[pyrue 3agaun He TpeOyOT MOAPOOHOTO MOHUMAHUSA TEKCTa, HO Tpedy-
0T, YTOOBI UNTATENb 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 TpeOyroT BbIJEICHUS TJIaB-
HOU uien B TeKCTe, MOHUMAHMs OTHOUICHUH WJIM MHTEPNpETalliy 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 11e7b aBTOpa B TEKCTE O 3HAKOMOW TE€ME WJIM YCTAHOBUTH MPOCTYIO CBSI3b Me-
XKy uHpopmaImen B TEKCTe U OOIIMMH, IOBCETHEBHBIMU 3HAHUAMHU. Kak mpaBu-
J0, TpeOyemasi nHpopMaIusl B TEKCTE SIBJISACTCS 3aMETHOM, U TEKCT, KaK MPaBUIIO,
HE COJICP)KUT MPOTUBOPEUNBON HHPOPMAITHH.

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

Maremartuueckasi r(paMOTHOCTh

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

JAOBOJIBHO HCCTAHAAPTHBIX CUTyallHAX. Onn MOT'YT T'HOKO CBSI3BIBATh Ppa3INIHbIC
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WMCTOYHUKYU WH(MOpMaIuu u nipeactasieHus. [IIKOTpHUKY HA ’TOM YPOBHE CITOCO0-
Hbl K MPOJBUHYTOMY MAaT€MaTUYECKOMY MBIIUJIEHUIO U paccyxacHuto. OHu Je-
MOHCTPUPYIOT MaCTEPCTBO CUMBOJIMYECKUX U (POPMATIbHBIX MATEMAaTHUYECKUX 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, BBISBIIATh 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, UCTIOJb3YsI XOPOLIO PAa3BUTHIE HABBIKM MBIILICHUS U
YMEHUE pacCyXaTh, BHUKATh B CyTh cuTyaruu. OHU apryMEHTUPYIOT CBOU pe-
HIeHUSI, 000CHOBBIBAIOT BHIBOJIBI.

4 ypoBenb. llIkonbHuK MOxkeT 3¢ (HEKTUBHO MPUMEHATh MOJENU JJis pa30o-
pa CJIOXKHBIX, HO KOHKPETHBIX CUTYyallUid, KOTOPbIE MOTYT BKJIFOYaTh OTPaHUYCHUS
Wi TpeOoBaTh BBIABIKEHHS TUNotre3. OHU MOTyT BbIOMpaTh U MHTETPUPOBATH
pa3liMuHbIe TPEACTABICHUS, B TOM YHUCJIE CUMBOJUYECKHE, 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 MOCJIEN0BATENbHBIX perieHuid. OHU MOTYT TO-
CTPOUTH MIPOCTYIO MOJIENTh M HA €€ OCHOBE BHIOPATh M MPUMEHHUTH MPOCTHIE CTPATE-
ruu peuieHus npoodsieM. [IkoIbHUKY Ha 3TOM ypOBHE MOTYT UHTEPIPETUPOBATH U
WCIIOJIb30BaTh 3HAHUS, TMOJYYCHHBIC W3 PA3UYHBIX HMCTOYHUKOB HH(POpPMAIIUH,
CTPOUTH CBOM PACCYXKJEHHUS C OMOpPOH Ha MosiydeHHbIe 3HaHUS. OHU OOBIYHO Je-
MOHCTPUPYIOT CIIOCOOHOCTh paboTaTh ¢ MPOIEHTAMH, IPOOSIMU U ACCATUYHBIMU

YrCJIaMH, a TaKXKC C ITPOIIOPHUOHAJIbHBIMHA OTHOIICHUAMMU.
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2 ypoBeHb. [1IKOIBHUKH MOTYT HHTEPIPETUPOBATH CUTYallUd B KOHTEKCTAaX,
KOTOpbIe TpeOyIoT He Oosiee yeM MpsMOro BbiBoja. OHUM MOTYT U3BJIEKATb COOT-
BETCTBYIOIYIO HH(POPMALIMIO U3 OAHOIO UCTOUYHUKA U UCIOIb30BaTh OJIUH CIOCOO
HarIHOTO npecrapieHnd. CTyAeHThbl Ha 3TOM YPOBHE MOTYT MCIIOJIb30BaTh OC-
HOBHBIE aJITOPUTMBI, (POPMYIIbI, IPOLETYPHI Ui PEIIEHUs MPOOJIEM, CBA3AHHBIX C
LEJIBIMH YU CIIaMHU.

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

EcTecTBeHHO-Hay4YHasi IPAMOTHOCTh

6 ypoBeHb. Yyammecs, JOCTATIMEe 6 YpOBHS, MOTYT OIMPATBHCSA Ha LEJIbII
PSA B3aMMOCBSI3aHHBIX €CTECTBEHHOHAYUHBIX MW M MOHATHI U3 obnactu (pusu-
KM, OmoJsioruu, reorpauu U aCTPOHOMHUHM M HCHOJB30BAaTh 3HAHUS COJEpKAHUS,
IpoLeAyp U METOJOB MO3HAHUS ISl (POPMYIUPOBAHUS TUIIOTE3 OTHOCUTENIBHO HO-
BbIX HAYYHBIX SIBJICHUH, COOBITHI W MPOLIECCOB WM ISl (POPMYIHpPOBAHUS MPO-
rHo30B. [Ipy MHTEpHpeTannu JaHHBIX U UCIOJIb30BAHUU HAYUYHBIX JI0KA3aTENIbCTB
OHU CIIOCOOHBI OTJIMYATh OTHOCSIIYIOCA K TeMe MH(OPMALIUIO OT HE OTHOCAIIEHCS
U CIOCOOHBI ONMUPATHCS HA 3HAHMS, MOJYYEHHbIE UMU BHE OOBIYHOM IIKOJBHOM
nporpammbl. OHM MOTYT Pa3jn4aTh ApryMEHTbI, KOTOPbIE OCHOBAaHbI Ha HAYYHBIX
JaHHBIX M TEOPHSX, U apryMEHThl, OCHOBaHHbIE Ha JAPYTUX COOOpakeHUsAX. Yda-
HiMecsi, JOCTUrmue 6 ypoBHs, MOTYT JaTh OLIEHKY aJbT€PHATUBHBIM CIOCOOaM
IIPOBENICHUSI CJIOKHBIX SKCIEPUMEHTOB, MUCCIEIOBAHUNA U KOMIBIOTEPHOIO MOJE-

JUPOBAHMS U 0OOCHOBATH CBOW BHIOOP.

° PISA 2015 Results. Excellence and Equity in Education. Volume 1. URL: https:/www.oecd-

ilibrary.org/docserver/9789264266490-

en.pdf?expires=1561869141&id=id&accname=guest&checksum=AF49DD8B36D7B9F993AEF1AEOCB19EA4
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5 ypoBeHb. Yuamiuecs, JOCTUTIIME 5 YpOBHS, MOTYT HCIIOJIb30BaTh a0CT-
paKTHbIE €CTECTBEHHOHAYUHbIE MJIEUM WM MOHSTHS, YTOObI OOBSICHUTH HE3HAKO-
MBbIE€ UM U 00Jiee CIOXKHbIE, KOMILJIEKCHBIE, SIBJICHUS, COOBITUS U MPOLIECCHI, BKITIO-
yarolmue 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 CIOCOOHBI UCIOIB30BaTh TEOPETUUECKUE 3HAHMS ITIST MHTEP-
nperauuu “HpopMauuu Wik (OpMYJIUPOBaHUS MPOTHO30B. YUallUecs, AOCTHUT-
M€ 5 ypOBHS, MOTYT OLIEHUTh Pa3IMYHbIE CIIOCOOBI MCCIEIOBAHUS NPEIIIOKEH-
HOT'O UM BOIIPOCA C HAYYHOUW TOYKH 3PEHUS U BUJETh OTPAHUYEHUS [IPU UHTEPIpE-
TallMU JIaHHBIX, BKJIIOYasi UICTOUHUKH MOTPEIIHOCTEN U HEOoNpeaeeHHOCTE! B Ha-
YUHBIX JaHHBIX.

4 ypoBeHb. Yuyamuecs, 1ocTUrume 4 ypoBHs, MOTYT HCIIOJIb30BaTh OoJjee
CIIO)KHBIE WM OoJsiee aOCTpaKTHBIE 3HAHUS, KOTOpPhIE UM JIMOO NPEIOCTaBJICHBI,
JAM00 OHM MX BCIIOMHWIM, JUIsl OOBSICHEHUS! JOCTATOYHO CJIOXHBIX WM HE COBCEM
3HAKOMBIX CUTyallUid U mpoueccoB. OHU MOTYT IPOBOAMTH 3KCIIEPUMEHTHI, BKIIIO-
yarolue ABe WM 0oJiee HEe3aBUCHUMBIE MEPEMEHHbIE, JJI1 OIPAaHUYEHHOTO Kpyra
3amad. OHU cIOCOOHBI OOOCHOBATH TUIAH AKCIIEPUMEHTA, OMUPASICh HA DJIEMEHTHI
3HAaHMI O MpOLEIypax W METOJax IMO3HAHWA. Ydyaluuecs, DOCTUIne 4 ypoBHS,
MOTYT UHTEPIPETUPOBATH TAHHBIE, OTHOCSIIUECS K HE CIMIIKOM 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 OIIUPATHCSA HA HE OYEHb
CIIO)KHBIE 3HAHUA JJIsl PACMO3HABAHMS WM MOCTPOEHUS OOBSICHEHUH 3HAKOMBIX
ABJICHUI. B MeHee 3HaKOMBIX WM 00JIe€ CIIOKHBIX CUTYAIUSIX OHU MOTYT CTPOUTh
OOBSICHEHHSI, UCIOJNB3YSl MOACKa3Ku. Omnupasich Ha AJIEMEHTHI COJEp>KaTeIbHbBIX
WIN NPOLIETYPHBIX 3HAHUN, OHU CTIOCOOHBI BBIMTOJHUTH IPOCTON SKCIIEPUMEHT ISl
OTPaHUYEHHOr'0 KpyTa 3a/ad. Yualuecs, JOCTUTIIHE 3 ypOBHs, CIIOCOOHBI MpO-
BECTHU Pa3/Inyle MEXIy HAyYHbIM M HEHAayYHbIM BOIPOCAMM U MPHUBECTH JIOKa3a-

TCJIbCTBA AJId HAYYHOI'O YTBCPIKACHMUSA.
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2 ypoBeHb. Yyalluecs, JOCTUTIINE 2 YPOBHS, MOT'YT ONUPAThCS HA 3HAHUS
MOBCEIHEBHOTO COJIEpKaHUs 1 0a30BbIe MPOLIETypHbIE 3HAHUS JIsI pACTIO3HABAHHUS
HAy4YHOTO OOBSCHEHHUS, HHTEPIPETALMU JAHHBIX, & TAKXKE PACMO3HATh 3ajJady, pe-
IaEMYI0 B IIPOCTOM 3KCHEPUMEHTAIBHOM HCCieI0BaHUU. OHU MOTYT MCHOJIb30-
BaTh 0a30BbI€ WJIM TOBCEAHEBHBIE €CTECTBEHHOHAYUYHBIE 3HAHUS, YTOOBI pacro-
3HATh aJICKBATHBIN BBIBOJ| U3 MPOCTOro Habopa AaHHBIX. OHU IEMOHCTPUPYIOT Oa-
30BbIE€ ITO3HABATEIIbHBIE YMEHUS, PACIIO3HABAS BONPOCHI, KOTOPBIE MOT'YT M3y4YaTh-
Csl €CTECTBEHHOHAYYHBIMU METOJAMU.

1 yposens. Yuamuecs, nocturmme 1 ypoBHs, MOTYT HCHOJIB30BaTh IOBCE-
JTHEBHBIE COJIep KaTeNIbHbIE U MIPOLEAYPHbIE 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-CIIEACTBEHHbIE 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 JIMYHOMY, MECTHOMY M TJI00aIbHOMY KOHTEKCTaM .

MupoBsie ucciaeaoBanus PyHKIIMOHAIBHON TPAMOTHOCTH KUTEJICH pa3iny-
HBIX CTpaH, COLMAJIBbHO-DKOHOMMUYECKHE MPOLECCHI, MPOUCXOAAIIME B MUpPE U B
Halleil cTpaHe, TEHASHIMU Pa3BUTHS MOCTUHAYCTPUATILHOTO 00IIECTBA, 3apPOCH] U
noTpeOHOCTH paboTomaTenel akKTyaqTu3upyIoT MpoodsieMy pa3BUTHS (PYHKITMOHAIb-
HOI rPaMOTHOCTH POCCUMCKHUX IIKOJIBHUKOB, CO3JaHUs €IMHONM 00pa30BaTeIbHOM
CUCTEMBI, OJIAarONPUATHBIX YCIOBHUM, CIOCOOCTBYIOUIMX BBITYCKY BBICOKOIPAMOT-
HBIX 1 MOTMBUPOBAHHBIX HAa TPy U OOyu€HHUE IIKOIbHUKOB. DTO — OCHOBHOM CO-

BPEMEHHBIN MOKa3aTeab KauecTBa 00pa30oBaHUsl.

MeTonoJiornyecKue U METOAMYECKHE ACNIEKThI Pa3BUTHS (PYHKIMOHAJIBHOM
rPaMOTHOCTH MOJAPOCTKOB

3nanue — cuna

% OcHoBHBIE pe3ynbratel Mexayrapoanoro uccienoBanus PISA-2015. @enepalibHbIf HHCTUTYT OIIEHKH KayecTBa
o6pasosanus (PUOKO). Odurmaneusiii caiir. URL: https://fioco.ru/results pisa 2015
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B nensax obecneuenus rio0albHOM KOHKYPEHTOCIIOCOOHOCTH POCCHUMCKOIO
oOpa3oBanus, BxoxiaeHus Poccuiickoit denepanuu B yucio 10 Bexymmx cTpan
MHUpa O KadyecTBy 00pa3oBaHUS HEOOXOIMMO MACCOBYIO MEIAaroruuecKyro Mmpak-
TUKY MPUBECTH B COOTBETCTBUE C TpeOoBaHUsAMU DenepaabHOro rocyaapCTBEHHO-
ro cra"jgapra ooimero oOpa3oBaHMs U MEXIyHapOJIHBIX CTaHIApTOB — 0Opa3oBa-
TEJIBHBIX PE3yJIbTATOB, 3aJaHHBIX B MEXIYHAPOJHBIX MOKyMeHTax OpraHuzanuu
HKOHOMHUYECKOTO coTpynHuuectsa u pazsutus (OEC]).

B mexxnynapognom uccnenoBanuu PISA naérest oTBeT Ha BOmpoc 001agaoT
JU MOJPOCTKU 15-neTHero Bo3pacTa, MOJTYUYUBIIHE 00s3aTebHOE 001Iee 00pa3o-
BaHUE, 3HAHUSIMU U YMEHUSIMU, HEOOXOAUMBIMH JIJISl TIOJIHOIEHHOTO (DYHKIIMOHHU-
pPOBaHUS B COBPEMEHHOM OOIIECTBE, TO €CTh ISl PEIICHUS LMIMPOKOTO JHMara3oHa
3aJlay B pa3UYHbIX chepax YeTOBEUECKOMN KU3HEAEATEILHOCTH, OOIIEHUS U COLIH-
QTBHBIX OTHOIIICHUH, TO €CTh ()YHKIIMOHATHHOW IPAMOTHOCTBIO?

Takum oOpazom, MexmayHaponHoe wuccieaoBanne PISA HampaBieHO Ha
OILICHKY YMEHHUS CTaplIMX MOJPOCTKOB MPUMEHSThH MOJyUYCHHbIE B XOJI€ 00yUeHHUs
3HAHWS W HABBIKM B KM3HCHHBIX CHUTYAIUSAX, KOMIETEHTHOCTH B PEHICHUU TPO-
0J1eM, KOTOpbIE HE CBSI3aHbI HATIPSIMYIO C ONPEEIEHHBIMUA YYEOHBIMU TIPEAMETAMU
i oOpa3zoBaTeabHBIMH 00NacTsIMu. HCTpyMeHTapuil CClieTOBaHUs MPECIeayeT
1EeIb OLICHUTh COOPMUPOBAHHOCTh 0OU{EYUEOHBIX YMEHUIL 8 PeuleHUuu npooiem,
C KOTOPBIMH OOYYaroIIUecss MOTYT BCTPETUTHCS B KU3HU U dPPeKkTUBHO (GyHK-
IIMOHUPOBATH B COBPEMEHHOM OOIIIECTBE.

Heo0xoaumMo OTMETHTh, YTO HAITMOHAJBHBIE CTAHAAPTH HE BXOIST B MPOTH-
BOpEUHE C MEXIYHAPOJIHBIMHU, TaK KaK CUCTEMHO-JESTEIHLHOCTHBIN TOJXO/I, BbI-
CTYMNAIOIUM METOAO0JOTHYECKON OCHOBOM COBPEMEHHOTO POCCHUHCKOTo 00pa3oBa-
HUS HalleJTMBACT TMEJaroroB Ha pa3BUTHE JIMYHOCTH Y4alllerocs Ha OCHOBE YCBOeE-
HUs YY]l B yCIOBUAX KOMIIETEHTHOCTHO-OPHUEHTHPOBAHHOTO 00pa30BaTEILHOIO
nporiecca: «JlesTebHOCTHBIN MOoaX0a 00yclaBIUBaeT M3MEHEHHE oOIei mnapa-
JTUTMBI 00pa30BaHus, KOTOpasi HAXOAUT OTPAKEHUE B TMEPEXOjie OT OIMpeaesiCHUs

LEJIU IKOJbHOTO 00y4YeHHUs KaK YCBOCHUE 3HAHMM, yMEHUIN U HABBIKOB K OIpeje-
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JICHUIO 1IeJTH KaK (DOPMUPOBAHHUIO YMEHUIO YUUTHCS, KaK KOMITETEHIINU, 00eCTIeun-
BarolKe oBjajaeHre HoBbIMU KoMmneTeHusaMu» (Konnenuus @I'OC OO, c.17).

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

B pycie MoaepHU3alMOHHBIX POIIECCOB COBPEMEHHOTO 00pa30BaHUS UAET
AKTUBHBIA TIOMCK TENAarorMYEeCKUM COOOIIECTBOM HOBBIX MOJENICH B3aHMMOJICHUCT-
BUS yuHTeNsd U oOydaronuxcs. OOMUMA yCHIIUSIMH CTICTTHAITICTOB 0(OPMIIIIOTCS
KOHTYpBI Oynymieii o0pa3oBaTeIbHON CUCTEMBI, KOTOpasl JOJDKHA MHTETPUPOBATH
MOCJEAHUE JOCTHXKEHUS MTEJarornueCcKoil HAayKy U MPAKTUKH.

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

Emé B 1620 rony ®psncuc bakon onmyOnukoBan HaydyHbI MaHUQECT MOA
Ha3BaHneM «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 BO3MOKHOCTSIMHU, YUHUT JEJIaTh YTO-TO
HOBOE WJIM MO-HOBOMY. VICTUHHOE 3HAHHE U3MEHSIET HAC, COBEPIICHCTBYET, pa3BU-
BAaET.

TpaguIMOHHO MBICHSIINAN MEAAror OTOXAECTBIISIET OCBEIOMIIEHHOCTH pe-
OCHKa ¢ HOBBIM 3HAHHMEM, BUJUT B 00pa30BATEIHLHOM MPOIIECCE TOJBKO OOydYeHUE
npeamety. OTCI0/la TaKOe CTpEMJICHUE 1aTh TEOPETHUECKYI0 HH(POPMAIIHNIO, Opra-

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

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

JIEHUCTBUSI.

Y7 JETH AOAKHL MIYYaTH!

2WKe

HOBTOMY B €TO CTpATCTHUHU IIPCIIOAaBAHUA aKIICHT ACJIACTCA HC Ha 00BsCHE-

HUE YYEHHKaM TEOPETUYECKOIO 3HAHMS, 4 HA POCT U MPOAYKTHUBHOE PaCIIMPEHUE
UX MO3HABATEJIbHBIX MHTEPECOB U (HA ATOW 0a3e) CUCTEMATHU3AIUI0 MHANBUIYaJb-
HO 3HAYMMOI'O 3HAHMs B IPOLIECCE CaMOCTOSATEIbHON y4eOHO-II03HABATEIbHOU
NEeATEIbHOCTH, TO €CTh NPAKTUYECKOTO NMPUMEHEHMs 3HaHusA. TakuMm oOpaszoM, B
COBPEMEHHOM OOpa30BaHHUM TJIABHBIM CTAHOBUTCS HE 3ay4YMBAHHE U MOBTOpPEHHE
3aJIaHHOT0 YYWUTEJIEM ajJrOpUTMa YCBOEHUS MH(OpPMAIMM, & OCMBICIIEHUE CAMHM
oOy4JarommmMcsi TOTPEOHOCTH MPUOOPECTU Ty WM MHYIO MH(GOPMALMIO, TOT WIH
MHOM croco0 AESITENbHOCTH, a TAaK)KE OPUEHTAlUsl B TOM I/ie, KOTJa U Kak OH MO-
T NPUMEHUTH 3TO HOBOE 3HAHUE.

[IpoekTupoBanue pa3BUTUs (YHKIIMOHATIBHON I'PaMOTHOCTH OOYYarOIIMXCA
UCXOAUT U3 UJEH €AUHCTBA U LEJIOCTHOCTH YPOUHOH U BHEYpPOUHOU (hopMbl 0Opa-
30BATEJILHOTO MPOLECCa. DTO 3HAUUT, YTO B KAXK/bII 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 00pa30BaTEIbLHOM MPOIECCe Kax-
JIOM POCCUHCKOU IIKOJBI OCOOBIA KypC, B KOTOPOM pa3BUTHE (DYHKIIMOHAIBHOMN
IpaMOTHOCTH OyAeT JNOMUHHUpYOIIed 3amaveil. Ha 3aHsATHSIX NaHHOTO y4eOHOTO
Kypca IIKOJIbHUKHU JIOJKHBI ITOJTYYUTh ONBIT PEIICHNs KOHTEKCTHBIX 3aJa4 U 3a/1a-
HUH, B KOTOPBIX HEOOXOIUMO HMHTEPIIPETHUPOBATH WH(OOpMAIUIO, 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) onepanmoHaNbHO-TEXHUYECKAs JIMHUS OTPAKAET JUHAMHUKY peIICKCHB-
HOTO OCBOCHHMSI CPEJICTB/CIIOCO00B IEHCTBUS;

2) CMBICIIOOOpa3yloIiass ~ JUHUS ~ OTpakaeT  ocBoeHHE  ad(HEeKTHBHO-
CMBICJIOBOM CTOPOHBI HAaKOTIEHHBIX BO3MOXKHOCTEH, KOTOpasi ompoOyeTcsi B MHU-
[IMATUBHOM IIPOJTYKTUBHOM JICHCTBUU CyOBEKTA.

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

Takum oOpa3om, B OCHOBHOI IITKOJIE HA TIEPBBIM TUTaH B )KU3HU peOEHKA BbI-
XOJUT JHWHHS CMBICIOO0pa30BaHus, U 00pa30BaTENbHBIMA MPOIECC AOHKEH OKa-
3aThCsl CO3BYYEH HOBOM JIOMUHAHTE — JINYHOW WHUIIMATUBE U WHIMBUIYATH3AIINU.
Cornacao /I.b. DnbKOHUHY, MPEAMETOM BHHMAHHS MOJPOCTKA CTAHOBUTCA €ro
coOcTBeHHas yueOHasl AeSITeNbHOCTD U OH caM. OH UIIET OTBETHI Ha BOIIPOCHI: UTO
s MOTY | 4ero s He Mory? YUto st xouy Ha camoM fene? I'ie s cam, 4To BO MHE MOE?
DTO BHUMaHUE peanu3yeTcsl B Crenu(UIecKux MHTepecax U 0COOEHHOCTIX MOJI-
pPOCTKA: y HEro MOSBISIETCS YCTAHOBKA Ha OOIIMPHBIE MTPOCTPAHCTBEHHBIC U BpE-
MEHHbIE MaclITaObl, KOTOPhIE MOCTENEHHO CTAHOBATCS Ba)kKHEE TEKYUIUX, CEro-
nHAMHUX («1oMuHaHTa gaiauy no JI.C. Beirotckomy).

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

TEJILHOM TPOIIECCE HA TAKyH) BO3PACTHYIO OCOOCHHOCTBH MOJPOCTKA, KaK MOSIBJIC-
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HUE CTPEMJIEHUSI K HEM3BECTHOMY, PUCKOBAHHOMY, K MPUKIIOUYEHUSIM, TEPOU3MY,
UCIIBITAaHUIO ce0s. Y TMOAPOCTKA TOSIBIISIETCS COMPOTUBIICHUE OOCTOSTEIHCTBAM,
CTpEMJICHHE K BOJIEBBIM YCWIUsIM. biaromaps 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 JOHKCH OIMYINAaTh HOBOE OTHOIICHHE K
cebe kak Kk 0osiee B3pociomy: OOJIbIIe JOBEPHS, YBAKEHUS K €r0 MHEHUIO,

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

3) BaxxHoe MeCTO JA0DKHO 3aHUMATh 00UieHUe U 63AUMOOCICIEUE CGePCHI-
HUKO6, Y€MY MOTYT CIOCOOCTBOBaTh 0COObIe (hOpPMBI (ITApHOE W TPYIIIIOBOE CO-
TPYAHUYECTBO, O€CeIbl, TUCKYCCUU, TUCIYTHI, €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 0eUCMEUsA U €20 803MOMCHOCmAMU (YepEe3 HOBOE 3Ha-
Hue). [logpocTok momKeH HayuYnuThCS IEHCTBOBATh MO COOCTBEHHOMY 3aMbICITy Ha
OCHOBE MPUHATHSI COOCTBEHHOT'O PEIICHUS, B COOTBETCTBUU C CAMOCTOSITEIBHO T10-
CTaBJIEHHBIMH LIEJIIMH, TIOCTPOEHUSI OPUEHTUPOBOYHON OCHOBBI JEHCTBUA.

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

KapmuHbl MUupsl u CcoOOCMBEHHOUL no3uuuu.

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

B tpaguiimonHoMm o0yueHnH 3HAHUS OCBAUBAIOTCSA O0YYAIOIUMUCS U )KUBYT
B UX «TOJIOBax» Kak Obl «IIOCJOIHOY», HOBOE MOBepX cTraporo. Kak mpasuiio, nepe-
CEKaeMble B TAKOM OOYYEHUU HOBBIC CBEJICHUS (3HAHMS) HE MEPECEKaroT, HE Mpe-
OJI0JICBAIOT, HE BCTYMNAIOT B MPOTHUBOPEUYUE WM XOTS Obl BO B3aUMOJICUCTBHE C
yKe UMerImMMucs npeactaBieHusmu. s coBpemennoro oopazoBanusi (PI'OC
OO0O) yueOHbIe Kypchl TOJKHBI OBbITH BBICTPOCHBI TaK, YTOOBI KaXK/1asi CIEAYOIIast
TeMa MOKa3blBaJIa MOJPOCTKAM «TPAHUIBD) MPUMEHUMOCTHU MPEABIIYIINX 3HAHUM,
«3acTaBisiiay O0YydYaroImUXCs MCKATh HOBBIE XOJbI, CIOCOOBI ISl JBUXKEHUS B
npeaMeTHoM matepuane. Kaxioe HOBO€ 3aHATHE JOJKHO BOOPYKATh MOAPOCTKA
HOB8bIM CROCOOOM Oelicmeus, KOTOPOE SIBISIETCS OLLYTUMBIM JIJIsl HETO Mpupallie-
HUEM MBIIUICHUS W OHWMAaHUSI, YyBCTBEHHBIM U CYOBEKTHUBHBIM HPE00OeHUEM
(M3MEHEHUEM TPAHMIL U JAONYIICHUIN) HPeHCcHe20, CI0HCUBUIEZ0CA PaHee Cnocoda
oelicmeuil.

Takum oOpazoM, CyIIeCTBEHHON 0COOCHHOCTHIO YUCHHSI MOAPOCTKA JTODKHA
OBITh pa3BEpHyTast padOTa MO MOUCKY Pa3HBIX BO3MOXKHBIX OTHOILIECHUM, a CJIe/10-
BaTeIbHO, U PEIICHUN. DTO BO3MOKHO TOJBKO KaK MOJEIHPOBaHUE, ONPOOOBaHUE
pa3Hbix mozeneil. [TogpocTkoBast 1MIKOJIa MO 3aMbICTy aBTOPOB HOBBIX CTaHAApTOB
€CTh «MacTepcKasy» Mo M3TOTOBJICHHUIO Mojeniel. UMEeHHO modenuposanue 10XK-
HO CTaTh OCHOBHBIM J€HCTBHEM B OOYYEHHH MOJpOCTKa. Mojaenb CTaHOBUTCS

IPEIMETOM U «HECYIIEW KOHCTpYKIMe» oOyuenus. CHayalla IOCTPOEHHUE MOJIETH
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MO3BOJISIET OTPA3UTh «TO, YTO 5 YK€ 3HAIO U YETO HE 3HAIOY», & IOTOMY CTAHOBUTCSA
VMCTOYHUKOM TIOMCKA W TOPOKIEHUS HOBBIX 3HAHWMW, OCHOBOU JJIsi 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 OTPAXKAIOIINNA 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 JIOJDKHA OTBOAUTKLCS padome ¢ mekK-
cmom. PazHOOOpa3Hble TEKCTHI 33/1aI0T MaTepual, JJIsi KOTOPOTo CIEIHUATIbHO 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 GyHKIIMOHAIBLHOW rpamMoT-
HOCTW». Byaydn WHTEpHpeTUpoBaHbl B COOTBETCTBUM C BBIOPAHHBIM CIIOCOOOM,
TEKCTHI TIPOSBIISIIOT CBOM PA3NIMYMs KaK UHCTPYKTUBHBIE, ONKCATEIbHBIE U 00BsC-
HUTeNbHbIE. OYeHb MOJIE3HBI TEKCTHI-3a/1a4H, KOTOPBIE COAEPKAT «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-33Jlauyd, KOTOPHIE CO-
JepKaT «M30bITOUHYI0» HH(GOPMAIIUIO, TOTAa MOAPOCTKY HE0OXOAUMO OYJIeT BHI-
JIeTTUTh U MOOMJIM30BaTh ISl PEIICHUS 3aJa4M TOJbKO Ty MHQOpMAINIO, KOTOpas
BCTYIIAET B ONPEICTIEHHBIC OTHOIIEHUS C MPEACTOSIIUM JICHCTBUEM.

Urak, cpencTBoM onpoOOBaHUS HOBBIX BO3MOXKHOCTEH JJIsl 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 audepeHnnpyercs, BOSHUKAET UHIUBUYalb-
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HOE MOJICNIUPYIOIIee ACHCTBHE, B MO HE TOJBKO (DUKCHUPYETCS OOIIHii criocob
NEHCTBUIM, HO U TPEACTABIAIOTCS PE3ybTaThl MOAOOHBIX ACHCTBUIA OTACIbHBIX
netelt (rae U kKak st Oy;ly 9To MPUMEHSITH). 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
MHCTPYMEHT ONpOOOBaHMS HOBBIX BO3MOXKHOCTEW nedcTBus. Eciu 3T0 mpousoii-
NET, TO HOBOOOPA30BAaHUEM MOJPOCTKOBOTO BO3pAcTa CTAHET HOZUUUOHHOE MblUU-
JleHue u oeiicmeue, NpoAsaAULeecss 6 CHOCOOHOCMU 8bl0oOpa U C/1e008aAHUA
MOl NOHAMUIIHOIL J102UKe, KOMOPAasA NpeonoymumenbHa 6 OGHHOU cumyauuu, ¢
6UOEHUEM 6CeX €€ 803MONCHBIX 0ZPAHUYEHUT. DTO U CTAaHOBUTCS 0a30BOM OCHO-
BOM MposiBJieHUs (YHKIIMOHAIBHON TPaMOTHOCTH MOAPOCTKA.

Pabota ¢ Moaenbio TpeOyeT opraHu3alii OCMBICICHHBIX MEPEXOA0B MEXKY
pPa3HBIMU MOJEIBHBIMU YPOBHSIMU peajbHOCTU. [10ApOCTOK HOMAKEH YyUUThCS OY-
MaTh, PacCyJaTh U MPUHUMATh PEIICHUS C PA3HBIX MO3UIUHN, B PA3HBIX KOHTEK-
CTax: JUYHOM M OOIIECTBEHHOM; 00pa30BaTeIbHOM M IPO(PECCHOHAIBPHOM; 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 YUYEHBIE HA3BIBAIOT IO3UIIH-
eit». Heo6xoauMo yTOYHUTH, YTO MO3HUILIUA — 3TO HE MPOCTO TOuKa 3peHusi. [lo3u-
IIMOHHOE BHUJIEHWE UCTOPUUYECKOIO COOBITHS MpPEIoaracT OJJHOBPEMEHHOE BHUJIE-
HUE €ro KakK, Hampumep, COOBITHS JIJIl IOTOMKOB U HE-COOBITHS I COBPEMEHHHU-

koB (Kpemenue Pycu kuszem Brnagumupom).

Kakoit 0onxicna 6bims mexnonoz2usn oopazoeamenvHoul oesasmeabHocmu?

B cooTBeTcTBHM C HOBBIMU CTaHJAPTAMH OCHOBY Ka)KJOTO y4e€OHOTO 3aHS-
TUS JIOJDKHA COCTaBIISITh OpPraHu3alus MeJaroroM y4eOHO-IO3HaBaTEIbHOU nes-
TENbHOCTH 0Oy4daromuxcs. OAHAKO MO 3aKOHY IICUXUYECKOTO Pa3BUTHUS, OTKPHITO-
My JI.b. DIIbKOHUHBIM, B TIOJPOCTKOBOM BO3pacTe yueOHasi AESITEIbHOCTh Iepe-
CTa€T ONMpEeENATh ICUXUYECKOE pa3BUTHE PEOEHKA, HA MEPBbII TUIaH BBIXOAUT MH-
TUMHO-JTMYHOCTHOE OOILEHUE MOAPOCTKOB. VIMEHHO B HEM MOAPOCTKH OOPETAIOT
ceOsl U CTaHOBSTCS caMOCTOATENbHbIMU. OJHAKO, COBPEMEHHAs MNeaarornyeckas
Hayka U 3 (PEeKTUBHAS MpaKTUKA YOSAUTEIbHO JIOKA3bIBAIOT, €CJIM COOTHOIIICHUE
CaMOM3MEHEHHUs U criocoba AEHCTBUN HANPSMYIO CBSI3BIBAIOTCS C PA3HOOOpA3HBI-
MU COIIMAJIbHO 3HAYMMBIMHU BUJIAMU JCSTEIBHOCTHU, TOJIPOCTOK HE TEpsET MHTEpe-
ca K YYEHHIO, TaK KaK IOJIy4aeT HOBbIE BO3MOKHOCTH JII CBOETO JIMYHOCTHOTO
CaMOOTIPEEIICHHUS.

B upneane yuyeOHO-m03HaBaTeNbHas EATEIbHOCTh MOAPOCTKA JTOJKHA Mpe-
CTaBJIATh COOOU camocmoamenbHulil TIOUCK TEOPETUUYECKUX 3HAHUM W OOIMIMX
cnoco6oB aeiictBuit (YVY]I). 10 HE 03HayaeT OAMHOYECTBA B yueOHOI paboTe, HO
O3HAYACT yMEHUEe UHUUUAMUEHO PA36OPAYUEAMb YUeOHOe COMPYOHUUECmEo C
JPYTUMU JTIOABMU (C YUUTENIEM, OAHOKIACCHUKAMMU ).

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

Jdran 1. IlosoxuTebHOE caMoolpeaeieHHe K MPeACTOsmed y4eOHo-

NMO3HABATEJIbLHOM JesaATeIbHOCTH (Janee YII/).
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Llae 1. llegaror npeanaraet o0y4aromUMCs MOPA3MBIIUIATh, TOPACCYXKAAThH
Ha MPEJIOKEHHYIO TeMy, KOTOpasi MOXKET ObITh MpeCTaBieHa B (OpMEe LIUTATHI,
BUJCO WM ayAHo-(parMeHTa, OTPbIBKA W3 JIUTEPATypHOIO XYJI0)KECTBEHHOTO
npousBeneHus, Gotorpaguu WiK JIFOO0T0 APYroro m3odOpakeHus (MOPTPET, Kap-
TUHA, WUTIOCTPALUs), SKCIIEPUMEHTE WU ONbITE U T.1. YTOOBI MHUIIMUPOBATH 00-
IICHUE HA 33JaHHYIO0 TEMY, YYUTENIb BBICTPAUBAET JAUAJIOT, NOJIBOASIINNA K BHYT-
pPEHHEMY 3MOLMOHAIIBHOMY MHTEPECY U OCO3HAHMIO 3HAYMMOCTH JJII CBOETO JIMY-
HOCTHOTO CTAaHOBJIEHMSI IOHUMaHMsI 00CYk/1a€MbIX OTHOILIEHUH.

[lae 2. Yuutens npenjaraeT pelinTh 3a7ady Wiu 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-
CYTCTBHUSI HEOOXOMMBIX 3HAHUM (a MHA4Ye TEPsIeTCs] CMBICI BCEro y4eOHOIo 3aHs-
Tus). BaxxHo, yToObI 3TO ObUTa MHAWBUAYaATbHAS WU NapHas padota. [loapocTky
HEO0XO0MMO caMOMy MOOUJIN30BaTh CBOU 3HAHUS U CHOCOOBI IEHCTBUSI.

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

OnuH U3 npuéMoB, MoMorarouui 3aUKCUPOBaTh OCO3ZHAHUE CBOETO 3HAHUS

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

Xouy
Y3HATD

3HAIO

Jran 2. OnpenesieHne HeJau U y4eOHOM 3a1a4M NMPeACTOsSIIIEH JAesiTe/b-

HOCTH
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Llaz 1. Onpenenenne NpUYMH BO3HUKIIMX 3aTpyaHeHui: «He 3Hato croco-
0a ...». Yuurens npeiaraeT o0ydaroimumcs chopMyIupoBaTh BOIPOCH], HA KOTO-
pbI€ XOTEJIOCh Obl HAWTH OTBETHI HA 3AHSITHUH.

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

TepmuH «y4yeOHasi 3a1a4a» - B LINPOKOM ITIOHUMAHUU - 3TO TO, YTO BBIJBU-
raeTcsi CaMUM YYEHHKOM JJIsS BBIIIOJHEHUS B MPOIECCE YUYEHUS B IO3HABATEIIbHBIX
nensx. YueOHas 3a/laya 4yacTo pOKJIaeTcs U3 MpoOJIEeMHOM CUTyalllu, Korja He-
3HaHWE, CTAJKMUBAETCS C YE€M-TO HOBBIM, HEM3BECTHBIM, HO pEIICHUE Y4eOHO 3a-
a4l COCTOMT HE B HAXOXIACHUM KOHKPETHOTO BBIXOJId, @ B OTBICKAHUU OOILIEro
criocoba JEeNCTBUS, TPHUHIMIA PEIICHUs IIeJIOT0 KJacca aHaJOTUYHBIX 3aj1ad.
VYyeOHast 3amaya pemiaeTcsl IKOJIbHUKAMH IYTEM BBINOJHEHUS ONPEIEICHHBIX
JICHCTBUI: 3HAIO — HE 3HAIO — XOUY y3HATh.

Illaz 3. BeiOOp UCTOYHHUKOB M JISUCTBUM JJIA PEIICHUS YueOHOH 3a1ayu U
JOCTHKEHHSI IOCTABJIEHHOM 1IEJIH: T U KaK Mbl 00 ’TOM MOKEM y3HaTh?

Jtan 3. OTKpbITHE U NOCTPOCHUE HOBBIX 3HAHMI.

Llaz 1. CaMoCTOATENBHOE U3BJICYEHUE MH(POPMALIUU U3 PA3IMYHBIX UCTOY-
HUKOB (IIPEX]I€ BCETO TEKCTOB).

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

[IpennouytuTenbHO (PUKCAIIUIO HOBOTO CIOCOOa MPOBOJAUTHL B (popme ainro-
pUTMA, KOTOPBIM MNPUHLMIUAIBHO JIOJDKEH CKOHCTPYMPOBAaTh caM TMOJPOCTOK
(BO3MOKHO MAapHOE COTPYIHUYECTBO).

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

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

Tunvl yueOHbIX 3a0aHULL:

1) 3a1aHus, B KOTOPBIX HMEIOTCS JIUIITHUE TaHHbIC,

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

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

Tunwt 3a0au

1) [IpenmeTHbIe 3aa4u: B YCIOBHH OIKCBHIBACTCS MPEIMETHAS CHTYAIlWs,
JUISL pElIeHUs] KOTOpPOW TpeOyeTcsl YCTaHOBJICHHE M MCIOJb30BaHUE 3HAHUM KOH-
KpPETHOTO y4eOHOTO MpeAMETa, M3y4aeMbIX Ha Pa3HbIX dTalax U B Pa3HbIX €ro pas-
JieNax; B X0/l aHAJIN3a YCJIOBUSA HEOOXOAUMO «CUUTATh HH(POPMAIIHIO», IPEACTAB-
JICHHYIO B pa3HbIX (popmMax; CKOHCTPYHUPOBATH CIIOCOO PEIICHHUS.

2) MexxnpeMeTHBIC 3a/1a41: B YCIOBUU OIKMCAaHA CUTYAlHs Ha S3BIKE OJTHOU
U3 MPEIMETHBIX 00JaCTE C ABHBIM WJIM HESIBHBIM HCIIOJIb30BAHUEM SI3bIKA IPYTrO
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, TPUYEM pe-
IIEHUE W OTBET MOTYT 3aBUCETh OT MCXOJHBIX JIAHHBIX, BHIOPAHHBIX (HANIEHHBIX)
CaMUMH O0yYarOIUMHUCH.

3) [IpakTHKO-OPHEHTUPOBAHHBIC 3aJlaud: B YCJIOBHU OIMCAHA TaKas KH3-
HEHHas CUTyalusl, C KOTOPOM MOJAPOCTOK BCTPEYAETCS B IMOBCEIHEBHOM CBOEH
KU3HEHHOW TpakTuke. [ peleHus 3aiayu 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 OYIyIlleM 3HAHUS W3 PA3IMYHBIX MPEAMETHBIX
oOnacteil. PelieHre CUTYallMOHHBIX 3a/lady CTUMYJIMPYET pa3BUTUE MO3HABATEIb-
HOM MOTHBAIMK 00y4aromuxcs, GopMUPYIOT CIOCOOBI IEPEHOCA 3HAHUS B IITUPO-
KMH COLIMATIbHO-KYJIbTYPHBIA KOHTEKCT.

lllaz 2. ConepxatelibHasi U TMYHOCTHAS pedeKcusl.

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

B60EHHbIMU CNOCODAMU Oeﬂmeﬂbnocmu, NOHUMAHUEM CMblCllad 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 MPUPAILEHUE 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
«Pa3BuTne QyHKIMOHAJIBbHOI TPAMOTHOCTH 00y4al0NIUXCS
OCHOBHOW HIKOJIbD)
IMosicHuTeIbHAS 3aNIMCKA

[TonsiTne GyHKIMOHATHLHOW TPAMOTHOCTH CPAaBHUTEIBHO MOJOJO: TOSBU-
Jock B KoHIIe 60-x rogoB mponuioro Beka B gokymeHtax FOHECKO wu mo3gnee
BOLIJIO B 00uxoJ uccnenoBareneid. [Ipumepno 1o cepeaunbl 70-X rofoB KOHIET-
AT M CTpATErusl MCCIEIOBAHUS CBS3bIBAJach ¢ MPO(ECCHOHATBHON JeATebHO-
CTBIO JIFOJICH: KOMIICHCAIIUE HEOCTAIOIIUX 3HAHUN U YMEHUMN B 3TOH cepe.

B panpHelieM 3TOT mojaxoa ObLI MpU3HAH OJHOCTOPOHHUM. DyHKIIHO-
HaJIbHasl TPaMOTHOCTB CTajla pacCMaTPUBAThCS B 00JIe€ IIUPOKOM CMBICTIE: BKIIIO-
4aTh KOMIIBIOTEPHYIO T'PaMOTHOCTh, MOJMTHYECKYI0, SKOHOMHUYECKYIO0 TpamMoOT-
HOCTh U T.J.

B TakoM KoHTeKcTe (pyHKIMOHAJIbHAS TPaMOTHOCTh BBICTYIIAET KaK CIOCOO
COI[MAJILHON OpHUEHTAIMU JIMYHOCTH, HMHTETPUPYIONMICH CBA3b 0O0pa3oBaHMs
(B mepBYyI0 ouepeanb 00IIero) ¢ MHOTOIIaHOBOM YEJIOBEUECKOMN ACATEIbHOCTHIO.

MOHUTOPUHTOBBIM HCCJIEAOBAHMEM KadecTBa OOIIEro oOpa3oBaHus, NpU-
3BaHHBIM OTBETUTH Ha Bompoc: «O0sanarT U ydamuecs 15-JeTHETo Bo3pacTa,
MOJIYYHMBIINE 00s13aTeIbHOE 001Iee 00pa3oBaHKe, 3HAHUSMU M YMEHUSMU, HEO0O-
XOJMMBIMU UM JIJIs1 TIOJTHOIIEHHOTO (DYHKIIMOHUPOBAHUS B COBPEMEHHOM OOIIECT-
BE, T.C. JIJIsl PEIISHUS IMUPOKOTro AUara3oHa 3aj1ad B pa3IndyHbIX cepax denoBeye-
CKOU JIeATEIILHOCTH, OOLIEHUS U COLIMAJILHBIX oTHOLIEHUI?» ™, - sBisieTcs PISA
(Programme for International Student Assessment). U dbyHKkimoHanbHas TpaMoT-
HOCTh oHuMaeTcs PISA kak 3HaHUS U yMEHUs, HEOOXOAMMBIE JIJIsl TTOJIHOI[EHHOTO
(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 ydammxcs / Obuuuansabii caiit Wa-
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 aktyanusupoBaiacb B 2018 romy Onaromaps Ykazy Ilpesugenta P® or
7 mas 2018 r. Ne 204 «O HanMOHAJIBHBIX LEIAX M CTPATETMYECKUX 3a7a4ax pa3BU-
tust Poccutickoit @eneparuu Ha nepuoy 10 2024 roga». CornacHo Ykazy, «B 2024
roxy HeoOxoaumo <...> o0ecrneyuTh ri00aibHyI0 KOHKYPEHTOCIIOCOOHOCTh POC-
cuiickoro obpa3oBaHus, BXoxJeHHe Poccutiickoit deaeparuu B uncio 10 Beay-
IIIX CTPAH MHPA 0 KA4YeCTBY OOIMIEro 06pa30oBaHms» .

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

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

Pe3ynbTaThl JOHTUTIONHBIX HUCCIENOBAHUM, TPOBEICHHBIX Ha BBIOOpPKAX
2000 u 2003 rr. cTpaHaMH-y4acTHULIAaMH MOHUTOpUHTOB PISA moka3zanu, 4to pe-
3YJbTAThl OIEHKH (hYHKIIMOHATBHOW TPaMOTHOCTU 15-JI€THUX yYalluxcsl sSBJISIIOT-
Csl HaJIeHBIM WHIAMKATOPOM JajibHEHIel 00pa30BaTeIbHOW TPAECKTOPHUH MOJIO-
IBIX JIIOJAEH M UX 6marococTosHus . JIF060M MIKOJIBHUK XOYET OBITH COIIMAJILHO
YCTENIHBIM, €T0 POAMTENIA TaK)KE€ HAJICIOTCS HA BBHICOKUN YPOBEHH OJIATOMOIYYHs

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

20 HaIMOHAJBHBIX LEJIIX U CTpaTerMyecKux 3ajadax pa3Butus Poccuiickoii ®eaepanuu Ha nepuon 1o 2024 roga:
Vkaz Ilpesunenta Poccuiickoit ®enmepaumu ot 7 wmas 2018 1. Ne 204. II. 5 // TAPAHT.PV:
http://www.garant.ru/products/ipo/prime/doc/71837200/#ixzz5dzARMpWI

13 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

Ipolecca 3aMHTEPECOBAHbI B BBICOKHUX aKaJE€MUYECKHX M COLMAIBHBIX JOCTHXKE-

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

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

[Iporpamma HaleneHa Ha pa3BUTHE:

CIIOCOOHOCTH 4esioBeKa (hOpMYJIMPOBaTh, MPUMEHATh U WHTEPIPETHPOBATH
MaTE€MaTUKy B Pa3HOOOpa3HbIX KOHTEKCTaX. JTa CIIOCOOHOCTh BKIIIOYAET MaTeMa-
TUYECKUE PACCYXKJEHUsS, UCIOJIb30BAaHUE MAaTEMaTHYECKUX TMOHSITHM, MPOILeayp,
($aKkTOB M MHCTPYMEHTOB, YTOOBI OMHCAaTh, OOBACHUTH W TMPEACKA3aTh SBICHUS.
Ona moMoraer JIOJsiM MOHATh POJb MaTeMaTHUKUA B MHUPE, BBICKA3bIBATh XOPOIIIO
00OCHOBaHHBIE CYXKJIEHUS U NPUHHUMATh PELICHUs, KOTOpPble HEOOXOIUMBbI KOHCT-
PYKTUBHOMY, aKTHBHOMY M Pa3MBIIUIIONIEMY TpaXAaHUHY (MaTeMaTHYeCKas
I'PaMOTHOCTb);

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

CIIOCOOHOCTHM 4YeJIOBEKa OCBauBaThb W MCIOJIb30BaTh €CTECTBEHHOHAYUYHBIE
3HAHUWS AJIs1 paClO3HAHMs U TIOCTAHOBKHU BOIIPOCOB, JUIsl OCBOCHHUS HOBBIX 3HAHWH,
TUTSE OOBSICHEHHSI €CTECTBEHHOHAYYHBIX SIBIICHUHN U (POpMYIHpOBaHUS OCHOBAHHBIX
Ha HAyYHBIX JOKA3aTEeJbCTBAX BHIBOJIOB B CBSI3U C €CTECTBEHHOHAYYHOMU Ipoliie-
MAaTUKOW; TOHUMATh OCHOBHBIE OCOOCHHOCTU €CTECTBO3HAHHUSA KaK (POPMBI Ueso-
BEUYECKOT0 MO3HAHUS; 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, CBS3aHHBIX C €CTECTBO3HAHUEM (€CTEeCT-

14,
BEHHOHAY4YHasi TPAMOTHOCTD)

CIIOCOOHOCTH 4YeNIOBEKa MPUHUMATh 3(PGEKTUBHBIE pEUICHUsI B pa3HOOOpas3-

HBIX (DMHAHCOBBIX CUTYAIMIX, CIIOCOOCTBYIOIMNX YIIYYIICHUIO (PMHAHCOBOTO OJia-

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

CKOU JKU3HMU.

I1aHUpyeMBbIe Pe3yJbTaThI
MeTanpeaMeTHbIe U MPeJMeTHbIE

I"'pamoTHOCTH

YuraTenbckas

MaremaTtndeckas

EcrecTBeHHO-Hay4Hast

dunancosas

HaxXOJWT U U3BJeKaeT nH(Op-

5 kaace HaXOIUT U U3- HaXOJIUT U U3BJIE- HaXOIuT U U3-
YpoBeHb BJeKaeT MHQOp- | KaeT MareMaruyie- Mal{IO O €CTECTBEHHO- BJIeKaeT (UHaH-
y3HaBaHUS MAalMIO U3 Pa3- | CKyI0 HHGOPMALUIO |HAYYHBIX SIBICHUSX B pasjind- | COBYIO HH(opMa-
U TIOHUMA- | JIMYHBIX TEKCTOB | B Pa3iIMYHOM KOH- HOM KOHTEKCTE LU0 B Pa3JINYHOM
HUSI TEKCTE KOHTEKCTe
6 xnacc MIPUMEHSIET U3- NPUMEHSIET MaTe- |0OBSCHSET U ONUCHIBACT €CTe- | MpUMEHsET Qu-
YpoBenb BJICUCHHYIO U3 MaTHYECKHE 3Ha- |CTBEHHO-HAYUYHBIC SIBIICHHS HA | HAaHCOBBIC 3HAHUS
MOHUMa- | TekcTa uHpoOpMa- | HHA AJS PEIICHUS |OCHOBE MMEIOIINXCS HaY4YHBIX IUISL PELICHUs
HUS U LUIO JJIS pelie- | pa3Horo poja mpo- 3HaHUHN pasHoro poza
MpUMEHe- | HUs pPa3HOTro pojia oem pooeM
HUS mpo0iieM
7 kJy1acc aHAIM3HUPYET U dopmynupyet ma- pacro3HaeT U UCCIIEayeT aHAJIM3HUPYeT UH-
YpoBeHb | WHTErpUpYET HH- TEMaTHYECKYIO JUYHBIE, MECTHBIC, HALTMO- | (opmanuio B pu-
aHanmmza u | (Qopmammto, To- mpo0IiieMy Ha oc- HaJbHEIE, TII00aTHHBIE ecTe- HAaHCOBOM KOH-
CHHTE3a Jy4CHHYIO U3 HOBE aHaJIM3a CU- | CTBEHHO-HAY4HbIE IPOOIEMBI TEKCTe
TeKcTa Tyaluu B PA3JIMYHOM KOHTEKCTE
8 kanace olleHMBaeT POp- | MHTEPIPETHUPYET H | WHTEPIPETUPYET U OIICHNWBA- |OLICHUBAET (PHHAH-
YpoBeHb | My U COAEp)KaHHE | OLIEHUBAeT Mare- €T JIMYHbIE, MECTHBIE, Ha-  |COBBIE MMPOOJIEMBI B
OIIEHKH TEKCTa B paMKax MaTHYeCKHE JaH- [UOHAIIbHBIE, TTIO0ANFHBIE | 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 olleHMBaeT QOp- | HMHTEPHPETHPYET U | MHTEPIPETHUPYET U OIICHUBA- | OIIEHUBAcT Qu-
YpoBeHb | My M coiep)KaHHE€ | OIICHMBAET MaTe- | €T, JeJIaeT BHIBOJBI U CTPOUT | HAHCOBBIE MIPO-
OLICHKHU TEKCTa B paMKax MaTHYECKHE pe- MIPOTHO3BI O JINUHBIX, MECT- Onemsbl, Aenaer
(peduiex- | MerampenMETHO- 3yJIbTaThl B KOH- HBIX, HAIIMOHAJIBHBIX, TJ10- BBIBOZIBI, CTPOUT
CHH) B rO COJIEpKaHUsI | TEKCTe HaIlMOHAIIb- 0aNbHBIX €CTECTBEHHO- MIPOTHO3BI, TIPeJI-
paMkax HOMW Wi rnodanb- | Hay4yHbBIX IpoOieMax B pas- jaraet myTH pe-
MeTarpen- HOU CHUTyaIlH JMYHOM KOHTEKCTE B paMKax HICHUS
METHOTO METaNpeIMETHOTO CO/IepKa-
cojieprka- HUS
HUS
Y PISA /| Oduumansueiit  caiit  MEcTHTYTa  CTparermm  pasBuTHs  oOpasoBamms PAO. URL:

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

! [nanupyembie pesybTaThl OTPaKAIOT CTPYKTYPHbIE KOMIIOHEHTBI Pa3IHIHOTO BHJIA TPaMOTHOCTH 110 PISA.,
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JINYHOCTHBIE pe3yJIbTaThl

I'pamoTHOCTH
Yurarenbckas MaremaTnueckas EctecTBenno- dunaHcoBas
HayJHas

5-9 knaccel

OLIGHMBAET COAECP-
JKaHWEe TIPOYUTAH-
HOTO C TIO3UIINU
HOPM MOpAJIU 1
0011e4YeI0BeYeCKUX
1eHHocTel; Gop-
MyJUpyeT cobcT-
BEHHYIO TTO3UIIHIO
[0 OTHOLICHHUIO K
POYUTAaHHOMY

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

oLieHUBAeET Qu-
HaHCOBBIE JIEHCT-
BUS B KOHKpET-
HBIX CUTYAIHSX C
MO3ULIUN HOPM
Mopay 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 maHa, GopMUPYEMOTO y4aCTHUKAaMU OOpa3oBaTEbHBIX OT-
HOIIICHUI W/WJIK BHEYPOUHOH JESATEIBHOCTU U BKIIOYAET 4 MOyJIsl (UMTaTeNIbCKasl,
€CTEeCTBEHHOHAY4YHas, MAaTEeMaTH4eCKasi 1 (PMHAHCOBAsi TPAMOTHOCT ).

Pa3pabGoTtanHblii yueOHO-TEMaTHUYECKUN TJIaH MPOTPaMMBbI ONHCHIBAET CO-
JIep’)KaHue MOJYJIA U3 pacuera OJHOT0/ABYX YacOoB B HEJENIO0 B KaXKJIOM Kiacc-
KoMIuiekTe. TeM He MeHee, Kax0e 00pa30oBaTeIbHOE YUPEKICHUE UHIUBUAY A b-
HO MPOEKTUPYET YUeOHBIN TUTaH MO KaXK0M Mapajuiesid U 1o KaXI0MY MOJYIIIO.

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

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

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

- 8-18 yacoB g MOAYJIsl €CTECTBEHHOHAYYHON TPAMOTHOCTH;

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

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

1 4eTBepPTh — MOJIYJIb «YUTATEJIBCKASI TPAMOTHOCTBY.
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Hpyrue Moayiau MOTYT IO IOTPEOHOCTSIM M BO3MOKHOCTH OpTraHU3ALMH U1
THU B JIIOOOM MOPSJIKE, HATPUMED:

2 4eTBepTh — MOJIYJIb «MaTEMaTUYECKasi TPAMOTHOCTBY,

3 4yeTBEpPTh — MOJYJIb «ECTECTBEHHOHAYYHAsl IPAMOTHOCTbY,

4 4yeTBepTh — MOJIYJIb «(DUHAHCOBASI TPAMOTHOCTDY.

[Iporpamma mpenronaraeT MOITAIHOE PA3BUTHE PA3JIMYHBIX YMEHHH, CO-
CTABJIAIOIINUX OCHOBY (DYHKIITMOHAILHOW IPaMOTHOCTH.

B 5 knacce oOyuarommecss y4yaTcsi HaXOAUTh M U3BJIEKAaTh WHOOPMAIUIO
Pa3IMYHOTO MPEIMETHOTO COJIEPKaHUs U3 TEKCTOB, CXEM, PUCYHKOB, TaOIUII, 1H1a-
rpaMM, MPEACTABICHHBIX KaK HAa OyMa)KHBIX, TaK U 3JIEKTPOHHBIX HocuTemsx. Mc-
HOJIB3YIOTCSL TEKCThl PAa3IMyHbIe IO OPOPMIIEHHUIO, CTHIUCTHKE, popme. UHpop-
Malus MpEeACTaBICHA B Pa3IMYHOM KOHTEKCTE (CeMbs, JOM, APY3bs, MPUPOJA,
ydeba, paboTa U IPOU3BOJICTBO, OOIIECTBO U JP.).

B 6 xnacce ¢popMupyercss ymMeHUE NPUMEHSTHh 3HAHUS O MAaTEMaTHYECKHUX,
€CTECTBEHHOHAYYHBIX, (PMHAHCOBBIX U OOIIECTBEHHBIX SBICHUSX [JISI PEIICHUS
MOCTaBJICHHBIX MEpe]] YYCHUKOM MIPAKTUUECKHX 3a/1au.

B 7 knacce oOy4aronuecs ydarcs aHAIM3UPOBaTh U 0000111aTh (MHTErPUPO-
BaTh) MHQOPMAIIHIO PA3IMYHOIO MPEIMETHOTO COACPKAHUS B PA3HOM KOHTEKCTE.
[Tpo6sieMbl, KOTOpbIE YYEHUKY HEOOXOJUMO MPOAaHAIU3UPOBATh U CUHTE3UPOBAThH
B CAMHYIO KapTHHY MOTYT UMETh KaK JHYHBIA, MECTHBIN, TaK U HAIMOHAJHHBINA U
rino0anbHbI acniekThl. [IIKONIBHUKY JOKHBI OBNIAJETh YHUBEPCAIbHBIMU CIIOCO-
O0amu aHayM3a MHGOPMALIMK U €€ UHTETPalliU B €IMHOE 1IEJI0€.

B 8 knacce MIKOJIBHUKY y4aTcs OLIEHUBATh U MHTEPIPETUPOBATH PA3INUHbIC
NIOCTaBJICHHBIE NIEPE]] HUMH MTPOOJIEMbI B paMKaxX MPEIMETHOTO COJIEPKaHNUS.

B 9 knacce gopmupyercs ymeHue OLIEHMBAaTh, HHTEPIIPETUPOBATD, AENIATh
BBIBOJIbI U CTPOUTH MPOTHO3bI OTHOCHUTENBHO PA3NUYHBIX CUTYyalMi, MpoOieM U
sBIIeHUN (opMHUpyeTCs B OTPbIBE OT MPEIMETHOTO COAEpKaHUs. 3HAHUSA U3 pas-
JMYHBIX MPEAMETHBIX 00JacTell JIErkKo aKTyalUu3UpYyOTCS IKOJIbHUKOM U MCIOJIb-

3YIOTCSI JIJISl PEIICHUS] KOHKPETHBIX MPOOIIEeM.
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OcHOBHBIE BHUJIbI JAESITEILHOCTH O0YUYaAIOIIUXCSI: CAMOCTOSITENIbHOE YTCHUE U
oOCyXJIeHHe TIOJy9eHHOW MH(pOPMAIMKA C TTOMOIIBI0 BOMPOCOB (Oecena, TUCKyC-
CHsl, TUCIYT); BBHIMOJHEHUE MPAKTUYECKHUX 3aJaHUI; MOUCK U OOCYXJIECHHE MaTe-
puasioB B ceTu VIHTEepHET, pelleHWe CUTYallMOHHBIX H  MPaKTHKO-
OpPUEHTHUPOBAHHBIX 33]1a4; IPOBEICHUE SKCIIEPUMEHTOB U OIBITOB.

B nensx pazButus no3HaBaTeNbHON aKTUBHOCTH 00YyYaronuXcsl Ha 3aHSITH-
X MO>XHO HCIIOJIb30BAaTh JICJIOBBIC U JUJAKTUYECKUE UTPBI, pa3padaThiBaTh U pea-
JIM30BbIBATh MUHU-TIPOEKTHI, OPTaHU30BbIBATh TYPHUPHI U KOHKYPCHI.

B cootBercTBUM ¢ mpukazom Munobpaayku Poccun ot 31.12.2015 Ne 1577
paboune mporpamMmbl KypcoB, B TOM YHCIJIE€ BHEYPOUHON JESATEIBHOCTH, pazpada-
THIBAIOTCSl HA OCHOBE TPEOOBAHUI K pe3yJibTaTaM OCBOEHHUS OCHOBHOW 0Opa3oBa-
TETBHON MPOrpaMMbl OCHOBHOTO 0011ero o0pa3oBaHMs C Y4ETOM OCHOBHBIX IMpPO-
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 aTTECTAlMU MO JaHHOMY Kypcy B popMmaTax, mpeay-
CMOTPEHHBIM METOJAOJIOTUEN U KPUTEPUSIMH OLICHKM KadecTBa oOIIero oopa3oBa-
HUSl B 00111€00pa30oBaTeIbHBIX OPraHU3AlMIX Ha OCHOBE MPAKTUKH MEXIyHapO-

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 kaace
Tema 3ansaTust Bcero yacos, Teopus | Ilpakmuka Ilnanupyemblii 00pazoBa-
1/2 yaca B HegeJ110 TeJAbHBIA pe3yJibTaT
38yKo6ble ABJIeHUA
3BYKOBBIC SIBJICHUSI. 3BYKHU KUBOU U HEKUBOU MPUPOJIBI.
y YK PHPOA 0/2 0/1 0/1 Haxoaut u u3Bnekaer uHpop-
CHBIIIUMBIC U HECIIBIIIUMBIC 3BYKH.
» MAaIUIO U3 PA3IMYHBIX TEKCTOB
IIIym 1 ero Bo3/eiiCTBHE HA YEIOBEKA. 1/2 0/1 1/1
Cmpoenue sewgecmea
Bona. YHUKaIbHOCTB BOJIBL 1/3 0/1,5 1/1,5 HaxomwT 1 n3BieKaeT nHbOp-
YTIIeKHCIBINA Ta3 B IPUPOJIE U €T0 3HAUCHUE. 0/2 0/0 0/2 MALHIO U3 PasIMYHbIX TEKCTOB
3emnsn u 3emnan kopa. Munepanvi
3emutsi, BHyTpEHHEE CTPOCHHE 3eMJIi. 3HAKOMCTBO C MUHE-
- BHYTP thoct . . 1/2 0,5/0,5 0,5/0,5 Haxoxaut u u3Bnekaet uugop-
paniavl, TOPHOM OPONO 1 PyAIOH. MAalMIO U3 Pa3JIMYHbIX TEKCTOB
Atmocdepa 3emun. 1/2 0/0 1/2 P
Kuesasn npupooa
YHUKaTBHOCTH IJIAHETHI 3eMJIs. Y CJIOBUSI JIJIsl CYIIIECTBOBA-
. JUBL CYIL 1/3 0,5/2 0,5/1 Haxoaut u u3Bnekaet uugop-
HUs Ku3HU Ha 3emuie. CBOMCTBA JKUBBIX OPTaHU3MOB.
= MAIIIo U3 Pa3INYHBIX TEKCTOB
ITpoBenenune pyOexHON aTTecTaluu 2 0 2
Hroro 8/18 1/6 7/12
6 xacc
Tema 3ansiTHsA Bcero yacos, Teopus | Ilpakmuxa | Ilaanupyemblii 00pa3oBaTelib-
1/2 yaca B HeneJ110 HBIH pe3yJIbTaT
Cmpoenue seuwecmea
Teno u BemecTBo. ArperatHpie COCTOSIHHSI BEIECTBA. 0/1 0/0 0/1 [IpuMeHseT HH(OpMAIIIIO, 13
Macca. M3mepenre Macchl TeJI. 0/1 0/0 0/1 pHy PMALHIO,
Crpoenue BeniecTBa. ATOMBI M MOJIEKYJIbl. Moenu BICHCHIYIO H3 TEKCTa, 1T pe-
p ‘ YIIBL. 1/2 0,5/0,5 0,5/1,5 [IEHHsI PA3HOTO pojia mpodiieM
aToma.
Tennogvle agnenusn
Tennossie sinenus. TermnoBoe pacimpenue Ten. Hc- 12 0.5/0.5 15/05 [Ipumensier nndopmanuto, u3-
MOJIb30BAHNE SIBJICHUSI TETJIOBOTO PACIIUPEHUS TSI M3- T T BJICUEHHYIO W3 TEKCTa, ISl pe-
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MEpEHHsI TEMIIEPaTyPHhI. IICHUs] pa3HOTO poja MpoodiieM
[InaBnenue u otBepaeBanue. McnapeHue u KOHIEHCa- 0/2 0/05 0/1,5
nusa. Kumnenue.
3emnn, Conneunan cucmema u Beenennan
ITpencrasienus o BeeaeHHOI. 1/2 0,5/0,5 0,5/1,5
= [Tpumensier nHbopMaImio, u3-
Mogens ConHeunoit cucremsl. U3yuenue u uccienoa- .
uue JIynsl. MccnenoBanus OamKkaimx mianet — Map- 1/2 0,5/0,5 0,5/1,5 BJICUCHHYIO M3 TCkCTd, JUIA pe-
IICHUs] pa3HOTO pojia MpoodieM
ca, BeHepnl.
Kuesasn npupooa
[{apcTBa KUBOI IPUPOIBI 214 0,5/2 1,5/2 [TpumensieT nHpOpPMAIIHIO, U3-
[IpoBenenue pyOexHON aTTecTaluu 2 0 2 BJICUCHHYIO M3 TCkeTd, A pe-
IICHUs pa3HOTO poJia MpoodIieM
Hroro 8/18 2,5/4.5 6,5/13,5
7 kaace
Ne Tema 3aHsATHSA Bcero yacos, Teopus | IlpakTuka Ilnanupyemblii 06pa3oBa-
1/2 yaca B HegeII0 TeJbHBIN pe3yJbTaT
1, CTpyKTypa 1 CBOICTBa BeIeCTBA 1/3 0/1 1/2
2. Mexanudeckoe IBMKeHUE. [ HapOyCHITUTEh 1/2,5 0/1 1/1,5
3. 3eMJIsl, MUPOBOM OKEaH. 1/2,5 0/0,5 1/2 AHAJ3HPYET M HHTETPAPYET
4, MapuaHcKasi BiaJiHa 1/2,5 0/0,5 1/2 MH(OPMAIIHMIO VLA IPHHATHS
5. 3eMHBIC TIPOIIECCHI 1/2,5 0,5/1 0,5/1,5 I
6. Yes0BeK U €ro 3I0pPOBbE 1/3 0/1 1/2
ITpoBeenue pyoexHOM aTTecTaluu 2 0 2
Hroro 8/18 0,5/5 7,5/13
8 kuace
Ne Tema 3ansaATHSA Bcero uyacos, Teopus | IlpakTuka | Ilianupyemsblii 00pa3oBa-
1/2 vaca TeJAbHBIN pe3yJibTaT
B HEJIEJI10
1. XUMHUECKUE PEaKINH 1/2 0,5/1 0,5/1 [TpuHUMaeT penieHne Ha oc-
2. DJIeKTPUYECKHUE SIBIICHUSL. 1/2 0/0,5 1/1,5 HOBE OIICHKH M WHTEpIIpeTa-
3. TernoBbie siBICHUS 1/4 0/1 1/3 U HHOOPMAITIH
4. DJIEKTPOMATHUTHBIC SIBJICHUSL. 1/2 0/0,5 1/1,5

37




5. ITpon3BOICTBO AIEKTPOIHEPTUU 1/3 0/1 1/2
6. BuyTpenHnsis cpena opranu3ma. Kposs. 1/3 0/1 1/2
[TpoBeaeHue pyOeKHOM aTTeCTAUH 2 0 2
Hroro 8/18 0,5/5 7,5/13
9 kyace
Ne Tema 3ansATHSA Bcero yacos, Teo- IpakTuka Ilnanupyemblii 00pa3zoBa-
1/2 yaca B HexeJ110 pus TeJIbHBIN pe3yJbTaT
1. CTpyKTypa U CBOWCTBA BELICCTB 1/2 0/0,5 1/1,5
2. XUMHUYECKHE N3MEHEHHUS COCTOSIHUS BELECTBA 1/2 0/0,5 1/15
3. du3nYECKUE COCTOSHHS U U3MEHEHUS BEIIECTB 1/2 0/0,5 1/1,5 OuenuBaet MHPOPMALMIO U
4. DKOJIOTHYECKHUE CUCTEMBI 1/4 0,5/1 0,5/3 NPUHUMACT PEIICHHE B YCIIO-
5. HacnencrBeHHOCTH OMOJIOTHYECKHX 0OBEKTOB 1/2 0/0,5 1/1,5 BHAX HEONPENEAEHHOCTH U
6. 3/10pOBbE YETIOBEKA. 0,5/2 0/0 0,5/2 MHOT033a1a9HOCTH
7. 3eMHBIC IPOIIECCHI U ITUKIIBL. 0,5/2 0/0 0,5/2
8. [IpoBenenue pyOexHOU aTTeCcTalun 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

YpoBHHU

11(0)

Tunosblie 3axa4n

HHCTPpYMEHTHI U CpeACTBA

5 KJtacc
YpoBeHb y3HaBaHUS
" IIOHUMAHUA

Yuum 6ocnpunu-
Mamb U 00bACHAMD

Haxonur u u3Bieka-
eT uHhOopMaITHIO 13
pa3IMYHBIX TEKCTOB

Onpenenutb BUJ TEKCTA, €M0 UCTOUYHUK. OOOCHOBATH CBOE MHEHMUE.
Bb11enuTh OCHOBHYIO MBICIIb B TEKCT, PE3IOMUPOBATH €T0 UCHO.
[TpenioxuTh UM 0OBACHUTD 3ar0JI0BOK, Ha3BaHUE TEKCTA.
OTBeTuTh Ha BONPOCH! ciaoBaMu TekcTa. COCTaBUTh BOIPOCHI 11O
TEKCTY.

[TpomoKUTh IPEUI0KEHNE CII0BAMH U3 TEKCTa.

TexcTtbl (yueOHBIH, Xy10KECTBEH-
HBI, HAYYHO-TIOMYJISPHBIN, TTy0-
JUIUCTUYCCKUI; TIOBECTBOBA-
TENbHBIN, ONMUCATEIbHEIN, 00BsC-
HUTEJIBHBIN; MCIUUHBIH).

ITo copepkaHut0 TEKCTHI JOJKHBI

ungopmayuro OnpenenuTh Ha3HAYEHUE TEKCTA, IPUBECTU MPUMEPHI KU3HEHHBIX | OBITh MaTEMAaTUYECKHE, €CTECT-
CUTYyaIlHid, B KOTOPBIX MOXXHO M HYXXHO KCIIOJIb30BaTh WH(pOpPMa- | BEHHO-HAYYHbIC, (PUHAHCOBBIC.
LIUIO U3 TEKCTA. O0BEMm: He Oolee OHOM CTpaHU-
IbI.
6 Kiacc [Tpumensier uHpop- | ChopmynupoBaTh mpoOIEeMy, OMUCAaHHYIO B Tekcte. Omnpenenuts | 3adauu (poOIeMHbBIE, CUTYAIH-

YpoBeHb OHUMA-
HUSI U IPUMEHECHUS

Yuum oymamo u

Malliio, U3BJICUEH-
HYIO M3 TEKCTa, JIs
peuieHus  pa3Horo
pona npobiem

KOHTEKCT.

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

OTpa3uTh ONKMCAHHbIE B TEKCTE (PAKTHI U OTHOIIEHUS MEXKIYy HUMH

OHHbIE, IIPAKTUKO-
OpPUEHTUPOBAHHBIE, OTKPHITOI'O
TUIIA, KOHTEKCTHBIE).
[TpoOneMHO-TI03HABATEIbHBIE 3a-

paccyscoams B rpad-cxeme (kiactepe, TabIuIle) O0aHusl.

W3 mpe/io)KeHHBIX BapHAHTOB BBIOpATh BO3MOXKHBIE TYTH U CIIO- | I paghuueckas Ha2asoHOCmb.
cOOBI pelIeHus MpooIeMBbI. rpad-cxeMmsbl, KJ1acTepbl, TaOIHIIbI,
BceraBuTh TponymieHHYH0 B TeKCTEe HH(MOPMAIMIO W3 TaOJHII, | JHArPAMMBbI, HHTEUICKT-KAPTHI.
rpag-cxembl, TUarpaMMal. H306pazumenvras naznaoHocmy:
[TpuBecTn TpUMEpHI KU3HEHHBIX CUTYallid, B KOTOPBIX MOTYT | WILTIOCTPAIMH, PUCYHKH.
OBITh IPUMEHEHBI YCTAHOBJICHHBIE MTYTH M CIIOCOOBI pelieHus npo- | [lamamxu ¢ anroOpuTMaMHu peliie-
OJICMBEL. HUA 3a/1a4, Tpo0sIeM, 3aJaHui
[TocTpouTh anropuT™M penieHus mpoodIEMBbI IO TAHHOMY YCIOBHIO.

7 Knacc AHanM3upyeT u UH- | BBIIETUTh COCTaBHBIE YacTH B MPEJACTaBICHHOW WH(opMaruu | TeKCThI, 3aa9d, CUTYaIlun

YpoBeHb aHaNMM3a U | TErpupyeT HHPOp- (Tekcre, 3a1aue, mpobiieMe), yCTaHOBUTh MEXKIYy HUMHU B3aUMOCBS- | 3adauu (MpoOIeMHbIe, CUTYaIlH-
CHUHTE3a MAITUIO JUTS IPHHS- | 3H. OHHBIE, MPAKTHUKO-

Yuum ananusupo-
6amu u uHmepnpe-
muposams npoobJie-

Mbl

TUS pCHICHUA

ChopmynupoBath mpobiieMy Ha OCHOBE aHaIM3a IMpeJICTaBICHHON
curyarun. OnpenennTh KOHTEKCT MPOOIEMHOM CUTYAIIHH.
Onpenenuth 00IACTh 3HAHWUN, HEOOXOAMMYIO ISl PEUICHUS JaH-
HOM MpoOIeMBI.

[TpeoOpasoBars HHOPMALIHIO U3 OJTHOIM 3HAKOBOI CHCTEMBI B APY-

OPHEHTHPOBaHHBIE, OTKPHITOTO
THTIA, KOHTEKCTHBIE).
[TpoGneMHO-TI03HABATENBHBIE 3d-
oanusl.

I'papuueckasn naznaonocmy.
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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 IOMOIBKO KOHKPETHOTO NPEAMETHOT'O 3HAHU.
[TpuBecTH TpUMEpHI )KU3HEHHBIX CHTYallUd, B KOTOPBIX OIBIT pe-
MICHNUS JAaHHBIX Hp06HeM II03BOJIUTH 6LITB YCIICHIHBIM, pPE3YyJibTa-
TUBHBIM.

CocTaBUTh aNTOPUTM peIIeHUs MPoOIIeM TaHHOTO Kiacca.

Crenath aHATUTUYCCKHAE BBIBOJIBI.

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

8 Kacc
YpOBEHb OIICHKH B
paMKax IIpeIMeETHO-
IO COJICPIKaAHUS

Yuum oyeHueambs u

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

OneHnuTs KayecTBO MPEACTABICHHOW HH(OpMAIUu sl PElIeHUs
JIMYHBIX, MECTHBIX, HALIMOHAJIBHBIX, [TI00AJIBHBIX POOIEMBI.
[TpennoXuTh MyTH U CIIOCOOBI pelIeHus: 0003HAYEHHBIX MTPOOIIEM.
CriporHo3upoBaTh (MPEANONOKUTh) BO3MOXKHBIE —I1OCIIEACTBUSA
MPEIJI0KEHHBIX IEUCTBUM.

OneHuTh NpeUIoKEeHHbIE TYTH U CIOCOOBI pelieH s Mpo0ieM, Bbl-

TCKCTI)I, 3aaa4yu, CUTyallun
Kapmbl: MOACIBHBIC, TCXHOJIOI'U-
YCCKUC, MCHTAJIbHBIC, JOPOKHBIC

NPUHUMAMb peule- Opath 1 000CcHOBaThH HanOoJee YPPEKTUBHEIE.
HUs Coznate JOpOXKHYIO (MOJEIbHYIO, TEXHOJIOTUYECKYIO) KapTy pe-
IIEHUsI TPOOJIEMBI.
9 knacc OuenuBaer wuHpop- | ChopmynupoBaTts mpodiemy (pobieMbl) HA OCHOBE aHaIW3a CU- | TumuuHble 3a7aun (3aJaHKs) Me-

YpOBEHb OIIEHKH B

paMKax Metarnpen-

METHOTO COJIepKa-
HUS

Yuum oeticmeosams

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

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

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

Be1Opath 3 pekTHBHBIE TyTH U CIIOCOOBI peIIeHUs TPOOIIEMBI.
O6ocHoBaTh cBOM BBIOOp. [loKa3aTh pe3ylbTaTUBHOCTh U LIEJIECO-
00pa3HOCTh BHIOPAHHBIX CIIOCOOOB JAESTEIbHOCTH.

TANPeIMETHOTO M MPAKTHYECKOTO
Xapakrepa.

Herunuuneie 3a1a4n (3a1aHmus)
METalnpeIMETHOTO U MTPaKTH4e-
CKOT'O XapakKTepa.

KomruiekcHble KOHTEKCTHBIE 3a-
naun (PISA)
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MeToaunyeckue MaTepuaJibl
K NMPOBEJICHHUIO 3AaHATHH 110 MOAYJII0 «OCHOBBI €CTECTBEHHO-HAYYHON IPAMOTHOCTH»

5 kJaacce

Tema 1. 36yKoevie asnenus. 36yKu Hcugou u Hexcueoii npupoost. Cnvluiumsle u HeC/bl-
uiumble 36yKu

Texcmul 014 umenus

1. 3Byk — 3TO 0O0BEKTUBHO CYIIECTBYIOILIEE B MPUPOJE (PUINUYECKOE SBIICHUE, BHI3bIBAEMOE
MEXaHUYECKUMHU KOJeOaHUSIMU KaKoro-iubo ymnpyroro Tena (TYyro HATSHYTOH CTPYHBI WIIU
MeMOpPaHBbI, TOJIOCOBBIX CBSI30K, METAJNIMYECKON WM ACPEBSHHON IUIACTUHBI, BO3AYIIHOTO CTOJ0a,
3aIOJIHAIOUIETO KOPIYC AYXOBBIX HHCTPYMEHTOB U T.II.), B pE3yJbTaTe Yero 00pa3yroTcsi 3BYKOBBIE
BOJIHBI, BOCIIPUHUMAaEMbIE YXOM U MpeoOpa3zyemMble B HEM B HEPBHBIE UMITYJIbCHI.

2. B My3bIKanbHOM TEOPHH 3BYK — 3TO (PM3MUECKOE SBJICHHUE, BHI3IBAEMOE MEXaHHUUECKUMU
KOJICOAHUSIMH KaKOro-JIMOO yHpyroro Tena (HampuMmep, HATSAHYTOH CTPYHBI THTapbl), U B
pe3yabTaTe 3TUX MEXaHHYECKUX KOJICOaHWH 00pa3yroTcsi 3BYKOBBIE BOJIHBI, OHU BOCHIPUHUMAIOTCS
YXOM H MPeo0pa3yloTcs B yX€ B HEPBHbIE UMITYJIbCHI.

3. B HayyHOM 3HaHWU 3BYK pacCcMaTpUBAeTCs KaK KoJeOaHUs 4YacTHIl B YIPYIHX cpefax,
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
CEKYHIY).

4. 3ByK MOpPOXKIaeTcs MEXaHW4YeCKMMH KoieOaHusiMu. OOHAKo AJii TOro, 4YTOOBl 3TU
KOJICOAHWsI CTalld CIBIIIHBI, 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 €CTh, JPYTUMH CJIOBaMH, OOBEKT CO3JaeT B cpele
BOJIHBI, CIIEIYIOIME Yepe3 CTPOro OINpe/eieHHbIE BpPEMEHHbIE NMPOMEXYTKH. B 3TOoM ciyuae
pe3yabTaTOM SBISIETCS MEJIOAMYHBIA 3BYK. OnHAKO, ecii KoJleOaHWs HeNpaBHIbHBIC, TO HX
BO3/ICHICTBHE HAa HANIM YIIH JIOCTABJISIET TOpa3lo MEHbBIIE YIOBOJIBCTBHA. 3BYK, SBISIOIIHIACS
Pe3yIbTATOM MTOX0OHBIX KOJIEOAHH, HA3BIBACTCS IIYMOM .

5. 3ByKOM Ha3bIBalOTCAd MEXaHHYECKHE KOJeOaHUs BO3]lyXa, BOCIPUHHMAEMble OpraHaMH
ciayxa. Bo3myx BuOGpupyer - ObICTpO KOj€OJeTCS B3aJ-Blepes - MPH ABUKEHUU B HEM JIFOOOTO
oOwvekTa. Hampumep, yaapsis B OyOeH, Mbl 3acTaBiisieM BUOPHUPOBATH TYIO HATSHYTYIO 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 mMepe ynaneHus or o0beKTa 3By4aHUs! BOJIHBI TEPSIOT CBOIO CHITY,
T05TOMY MbI IIIIOXO CIIBIIIHM 3BYKH Ha GOJIBIIOM PACCTOSHUM .

6. 3ByKk — (usnuyeckoe sBIEHUE, MPEJCTaBIAIOIIEe COOOH pacnpocTpaHEHUE B BHUE
YIPYTHX BOJNH MEXaHHUECKHX KOJTeGaHMii B TBEPIOi, KUIKOH HIIH ra3000pasHoii cpee.

3aoanus:

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

2. OOmbsicHHTE, KaKas TI1aBHAsI MBICIIb O0BETUHSET 3TH (hParMeHThI TEKCTA.

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

4. HaiinuTe B KaXXJ0M (pparMeHTe TEKCTa OOILIUE CI0BA, KOTOPbIE XapaKTepU3yOT (pu3nde-
CKO€ SIBJICHHE — 3BYK.

5. Ilpunymaiite Ha3BaHME OOLLIEMY TEKCTY.

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

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

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

9. Ompenenute Ha3HAYEHUE MPEACTABICHHON HH(OPMALIUH.

Tema 2. Illym u ezo 6030eiicmeue Ha 4enoseka

Texcm Ona umenus

3ByK (3ByKOBasl BOJIHA) — 3TO BO3HUKHOBEHHUE U paclpoCTpaHeHue KojaeOaHui B KaKOM-JI1100
BelllecTBe, Oyab TO BO3AYX, JKUAKOCTb WM TBepaoe Teno. Ecim Obl Ha JlyHe ObLIM KMBbIE
CYLIECTBa, CIIyX UM HE MOHaxoOuics Obl, Tak Kak Ha JlyHe HeT arMocdepsl, a B O€3BO3LYIIHOM
IIPOCTPAHCTBE 3BYK HE PACIPOCTPAHIETCS.

W3ny4aroT 3BYKOBblE BOJHBI KOJEONIOLIMECs Tena: CTPyHa, KaMEepTOH (€Cid IO HUM
YAAPUTBH), TOJIOCOBBIE CBA3KU YEJIOBEKA U JKUBOTHBIX, KPBUIbS HACEKOMBIX.

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

TonocoBoif ammapar uenoBeka, Kak M JII0OOW HCTOYHUK 3ByKa, IEpelJaeT SHEPruio B
OKpPY)KaIOILlyI0 Cpelly, HO 3Ta 3Heprusi odeHb Mmana. IIpeacrassre ceGe, YTO BBl HA CTAJUOHE, ITe
oTHOBpeMeHHO roBopsaT U Kpuyar 10000 uenoBek. M eciam mpeBpaTuTh MOTOK SHEPTHHM ITHX
rOJIOCOB B JJIEKTPUYECKYIO, TO €€ €[Ba XBaTUT Ha JIAMIIOYKY MAaJIEHBKOIO JJIEKTPUYECKOIO

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

T 111. Konnonu «Bonbuas suuuknonenus Hlkonsaukay». M.:Machaon, 2018, 256 c.
8 PLIT. Tomsimuna. 3Byk // @usudeckas sHmmknoneus : [B 5 1.] / . pex. A. M. IIpoxopos. M.: CoBeTcKasi SHIHKIO-
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 YCTPONCTBA.

JlaBaiiTe ompeaenuM, 4TO TaKoe IIyM, U y3HAEM KaK MOXKHO OoJibiie 00 3ToM (hHU3HUECKOM
apieHuu. Ha ObITOBOM ypOBHE IIYyM — 3TO 3BYK, HE HeCyIIui nosne3Hoi undopmanuu. /s modoro
¢u3uka myMm — 3T0 KojeOaTelbHBIN mpoluecc. 3aMep YpOBHS LIyMa H3MEpSETCsS CHEHaTbHBIMU
npubopamMu — 1mymomepamMu. COBpEMEHHBIM TEXHOJIOTMYHBIH MHP 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, BO3HHUKAIOIIUME IpU padoTe pasIHMuHbIX
MEXaHU3MOB; adpoauHamuueckue. Crola BXOAST IIyMbl, BO3HUKAIOIIME IIPU B3JIETE CaMOJIETa;
TUAPABIMYECKHE. OTH IOYMbl Mbl CIBILIMM IIPU HEUCHPABHOCTAX B POAHON BOJOIPOBOAHOM
CHUCTEME: PpE3KMHl Iepenaj JaBjI€HUs B CUCTEME MOXET BbI3BaTb TUAPOYAAp, KOTOPBIH
BOCIPUHUMAETCSl KaK pPE3KUid, HENPHUSATHBIA IIyM; SJIEKTpOMarHUTHbIC. Bo3HHKAIOT mpu padote
YCTPOWCTB U MPHUCIIOCOOTECHUH.

Ox0 — (¢usnueckoe SBJIEHHME, KOTOPOE 3aKII4YaeTcss B MPUHATUU HaOIIomaTesieM
OTPaKEHHOM OT MPENSATCTBUNA BOJHBL. DXO — 3TO TO K€ CaMO€ OTPa)XE€HUE, TOJIbKO B 3€pKaie
OTpakaeTcs CBET, a B ciyyae 5Xa — 3ByK. JIroboe mpemsiTcTBHE MOXET CTaTb OTpaskaTesieM IJis
3ByKa. YeM pesue, OTpBIBUCTEE 3BYK, TEM 3X0 OTUéTinBee. Jlydlle BCero BhI3BaTh 3X0 XJIOMAHbEM B
nanomy. Hu3kuil My»XCKoi rojaoc oTpaxaercs IJI0X0, a BBICOKHI roj0C JaeT OTYETIIMBOE 3XO0.

3aoanusn:

1. Ha3oBUTe MCTOYHUKHU 3BYKa, YIIOMSHYTHIE B TEKCTE, B TOM MOPSAKE, B KAKOM OHU B HEM
BCTPEYAIOTCSI.

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

3. JlaiiTe Ha3BaHUE OMBITY 1O (PU3UKE [0 €r0 ONUCcaHUI0. [[poBeUTE ATOT OMBIT.

Bo3pMuTE TOHKOCTEHHBIN CTEKJISTHHBIM OOKaJI HAa HOXKE. XOPOIIIO BEIMOWTE PYKU C MBIJIOM.
3areM, cierka HaMOYHMB YHCTOW BOJOM MajbIlbl MPAaBOW PYKH, MOCTaBbTe OOKall Ha CTOJ, a JIEBOU
PYKOM KpEIKO JEPKUTE €r0 3a HOXKKY. YKa3aTeJIbHbIM NaJbIEM NPAaBOM PYKH HAUHHUTE BKPYTOBYIO
BOJIMTH IO Kpato Ookaiia. Uepe3 HECKOIBKO CEKYH/I BbI YCIIBIIIUTE MEIOANYHBIHN 3BYK. 3BYK HE OyneT
IpeKpalarbes, MoKa Bbl BOAUTE MaJIblIEM 1O Kpato Ookana. Eciu 3T0 y Bac yCHemHo noay4duinochk,
HajieliTe B OOKaJ YHCTYIO BOJY, HEMHOI'O HE JIOXOJSl 10 Kpasi, U IMpOooJiKaiTe BOAUTH NajiblieM. Bl
YCIBIIIMTE 3BYK HAMHOTO HMXE TOT0, KOTOpbIM Obu1 Oe3 Boxbl. IIpomomkas KpyroBble IBUKEHUS
najbleM, MOCMOTPUTE Ha IMOBEPXHOCTh BOAbl. Ha Heil oOpa3oBanuce MajgeHbKue BOJIHBL. OHHU
MIPOU3OILIN OT KOJIEONIIOUXCS, 3BYyYallluX CTEHOK Ookana. Ternepp HauHUTE MOCTENEHHO YNaJsTh

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 «/[kenbcOMMHO B CTpaHE JDKELIOBY.
BosMorkHO 11 Takoe B AeiicTBUTenbHOCTU? OTBETHTE HAa BOMPOC CIOBAMH U3 TEKCTA JUIS YTCHHUS.

...OHn Habpan noauyro 2pyov 6030yxa, Kaxk 3mo 0elaom 60001d3bl neped NozpyriceHuem 8
600y, CIOMNCUIL PYKU PYROPOM, UX KO PMY, 4mMoObl 36VK OeCnpensimcmeeHHO Nouleil 8 HYHCHOM eMy
HanpasieHuu, U Npou3umenbHo Kpukuyi. byob na Mapce u na Benepe swcumenu, obraoaroujue
CILYXOM, OHU, 8EPOSIMHO, YCAvluaau Ovl econoc [{xicenvcomuno. /focmamouyno eam ckazamsv, 4mo
30aHUe NOWAmMHYI0Ch, CII08HO NPOHECCs YUKIIOH. Yepenuysl ¢ Kpbluiu U neyHou mpyovl cMbll0, KaK
NYWUHKY. 3ameM, HAUUHAsL ¢ 86ePXHE20 IMadicd, CMeHbl HAKPEHUNUCH, 3a0POACATU U CO CIPAUHBIM

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

Tema 3. Booa. Ynukanvnocms 6000l

Texcm onsa umenusn

OxeaH, NOKPHIBAIOLIMI NIOYTH BCIO HAlly IJIAHETY, — 3TO Boja. Tyuu, obiaka, TyMaHbl — 3TO
TOXKE BozAa. beckpaliHue JieqsHble TPOCTOPbl APKTUKM U AHTapKTH/bI, CHETOBBIE BEPIIMHBI IOp —
3TO TOXkeE Boza. Boma — caMoe yIMBUTENBHOE BELIECTBO HA CBETE.

Cynute camu.

Bce Tena mpu HarpeBaHUM pPACLIUPSIOTCS, NPU OXJAXKIECHUM — CXHUMaroTcs. Bce, kpome
BOJbl. bpochTe TBepAbIl KycOUeK CBHUHIIA B KHUJIKHUI CBHUHEL, U OH YTOHET, TaK KaK OH IUJIOTHEE
MKHJIKOTO, KaK Y MoJaBJIsiolIee OOJIBIIMHCTBO Apyrux BemecTB. A Bona? TBepaas Boja — jief, UMeeT
IUIOTHOCTh MEHBIIE, IO3TOMY JIBJUHBI CIOKOMHO IUIBIBYT II0 IIOBEPXHOCTH peku. Pacimmpenue
BOJIbI TIPU OTBEP/IEBAHUHU BBI3BIBACT pa3pyllIEHUE TOPHBIX MOPOJ. 3aTekas JHEM B TPELIUHBI 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 BEIIECTBO, MOJYYHUBIIEE OT YEJIOBEKA TAKOE MHOMXECTBO
uMeH. TBepaylo BoAy UMEHYIOT JIbJOM, I'PajioM, CHETOM, BOJY B JKUIKOM COCTOSIHUM — COOCTBEHHO
BOJIOH, pOCOHi, TOKJIEM, TYMaHOM, a B Ta3000pa3HOM — ITAPOM.

YacTuipl, U3 KOTOPBIX COCTOUT BOJIA, PACIIONIOKEHbI OMU3KO APYr K Apyry. Mexay HUMHU
JENCTBYIOT CUJIbI MPUTSDKEHUSI M OTTaNKUBaHUs. VIMeHHO M3-3a AeMCTBUS CHIJT OTTAJIKMBaHMS BOJA

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

1. [IpoBenute onwIT 1o onucaHuio: «lloBegeHne ABYX Kameib.

[loaroroBeTe ISl 3TOrO OMNBITA CTEKISHHYIO IJJACTUHKY. XOPOLIO €€ BBIMOMTE MBUIOM U
Ter1oil Bogon. Korna oHa BBICOXHET, MPOTPUTE OJIHY CTOPOHY BAaTKOM, CMOYEHHOW B OJEKOJIOHE.
Huuem noBepxHOCTH HE KacaiiTech, OepHuTe INIACTHHKY TEHEePh TOJIBKO 3a Kpasl.

Bo3pMuTe kKycouek miaakoil 6enmoii Oymarn M HakamaiTe Ha HETO CTEApUH CO CBEYH, YTOOBI
Ha HEM II0JIy4WJIaCh POBHAs IIJIOCKAsl CTEapUHOBAs IIJIaCTUHKA.

[Tonoxure psgoM CTEapUHOBYI0 M CTEKJIIHHYIO IUIACTUHKM. KamHuTe W3 NUIEeTKH Ha
KKy M3 HUX IO MaJeHbKOW Karuie BoAbl. Ha cTeaprHOBOW MIACTHHKE MOJIYYHUTCS IMOJIyIIapue
JUaMETPOM IPUMEPHO 3MM, a Ha CTEKJISHHOW IUIACTHMHKE Karulsl pacreuercs. Ternepb BO3bMHUTE
CTEKJIIHHYIO IUIACTUHKY M HakJoHuTe ee. Kams yxke ¥ Tak pacTekiach, a Telnepb OHA IIOTEYET
nanbie. JIpyras ke kamis OyneT KararbCs IO CTEapUHy MPU HAKJIOHAX IUIACTUHKU B pa3HbIe
CTOpPOHBIL.

2. Ha ocHOBe yBHJICHHOTO CJeNaiiTe JiBa PUCYHKA: KaIlyIsl Ha CTEKJITHHON TUTACTHHKE U Karis
Ha CTeapuHOBOW IacTUHKE. OOBSICHUTE, YEM OTIMYAIOTCS JBa pUCyHKa. Kakoil MOXHO crenarb
BEIBOI?

3. Haligure 1 nmomyepkHuTe JHIIHEE CI0BO B psiny. OObsCHUTE CBOE pellieHue: TyMaH, HHel,
00I1aKo, MbUIb, TPaj, BOISHOM map.

4. BoinonHute paboty no onucanuto. [Ipuaymaiite Ha3Banue ans onwita. Jlaiite oTBET Ha
BOIMPOC, NMPUBEACHHBIN B TEKCTE, BOCIOJIb30BABIIMCH MPU HEOOXOIMMOCTH MHBIMH HCTOYHUKAMU
nHpopmauu.

Hanelite no xpaes Bonbl B crakaH. HauHuTE OCTOPOKHO OITyCKaTh B BOAY KOIEHKH: Jydlle
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.
CkomnbKo UX OyzeT BCero B cTakaHe, IOKa, HAKOHEIl, BOJa He HAYHET MepeTekaTh uepes kpait? Kakoit

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

Tema 4. Yznekucnwiii 2az ¢ npupooe u e2o 3nauenue
Teker nig yreHus
JlaBaliTe pacCMOTPHUM CBOMCTBA BEIECTBA, C KOTOPBIM Ka)K/IbIM U3 HAC BCTPEUAETCS KaXKIbIN
JIeHb. OJTO YIIEKHCHbI ra3. B ra3000pa3HOM COCTOSSHUM OH CYyIIECTBYeT HpU OOBIYHBIX
temneparypax. OH COHEpXKHUTCS B BO3AYyXE, BBIIEISETCS B INPOLECCE [bIXaHUS KXUBOTHBIX U
pactenuil. I1y3pIpbKku JIMMOHAIa — TOT CaMbIil YITIEKUCIIBIN T'a3.
[Ipu moBbIIEHHOM JJaBJI€HHUH 3TOT T'a3 MpeBpallaeTcs B )KUAKOCTh (KUJIKas yriiekuciora). B

HHHIGBOﬁ MMPOMBIIIJICHHOCTH HCIIOJIB3YCTCA KaK KOHCEPBAHT U o0o3HauaeTcs Ha YIIAKOBKE IO
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xozoM E 290, a Taxke B kauecTBE Pa3phIXJIUTEINS TECTA.

IIpu cuwibHOM oxyaxaeHuu (Oo MuHYC 78,5 rpanycoB llenbcusi) OH KpUCTALIM3yeTCS U
CTAaHOBUTCSI TaK Ha3blBAEMBIM CYXHUM JIbJIOM, KOTOpBIA IIHMPOKO HCIIOJIB3YETCsl B TOPIOBIE JUIS
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 €r0 UCIOIb3YIOT B OTHETYIIUTEISAX.

VTIIIeKUCIbIi ra3 CONEPIKUTCS B MOJIE3HBIX UCKOMIAEMBIX: yIiie, He(TH, TOpQe, N3BECTHSIKE.

OCHOBHBIMU HCTOYHUKAaMM YIVIEKMCIIOIO TIa3a, CBA3AHHBIMU C JIESTEIBHOCTHIO YENIOBEK,
SBJISIFOTCSL:

* TPOMBIIIUIEHHBIE BBIOPOCHI, CBS3aHHBIE C MPOLIECCAMH CTOPaHUS;

*  aBTOMOOWJIBHBIN TPAHCIIOPT.

3aoanus:

1. BeimonHuTEe  OMBIT, CcHeNaiTe M 3alMLIMTE BBIBOA, BOCIOJb30BAaBUIMCH  IPH
HE00XOJMMOCTH MHBIMU UCTOYHUKAMU HH(OpMaIUu:

3anoNHUTe IUIACTUKOBYIO OYyTBUIKY BOAOM JIOBEPXY M IUIOTHO 3aBUHTUTE IPOOKY.
[Toripolyiite cxarh OyThUIKY. Temnepb mompoOyiTe ckaTb OYTBIIKY C ra3upOoBaHHON BOAON WM
auMoHaioM. UTo Bbl 3ameuaere?

2. 3anonHATE TAOIHUIY:

Hazpanue BelniecTna I'me HCIOJIb3YCTCA

VYrekucnblii ra3

Cyxoiit e

Kunkas yrmekucinora

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

Texcm ona umenusn

Boel yxe MHOroe 3Haere o crpoeHuu BceneHHoil, o ABMXkeHUM miiaHeT BOkpyr ComHua.
OnHOM 13 ATUX TJIAHET SIBISIETCS 3eMJIsl. 3eMJisi — TpeThs TutaHeTa oT CoJHIla, HO ¥ €TUHCTBEHHAS
noka ruiaHera B CoJHEYHOW cucTteMe U M3BeCTHOM BceneHHOM, Ha KOTOpOM MpoKMBAaeT pa3BUTas
dopma xu3HH. MBI KHBEM Ha YHHUKAIbHOH IJIaHETe, TaKk KaKk Ha HEel €CTh BOAA. 3€MHBIC OKEaHbI
3aHnMaT npuMmepHo 70% Bcell MOBEPXHOCTH, a B IIyOMHY yxoasT Ha 4 kM. B xuakoit dopme
MpecHasi BOJIa HaXOJIUTCS B PEKax, o3epax u B (hopMe atMoc(hepHOro BOISHOTO Tapa,

3emiist MHOTOCIIOMHA (pHC.1).
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Buemnuii cioi npencrasieH
KOpoi. Ero 3amoinHsroT okeaHu4YecKue

BHyTpeHHee cTpoeHue 3emni P

OacceliHbl W KOHTHMHEHTBHI. 3eMHas

Kopa 3aHuMaeT 5-75 kM. HaumbGonee

ManTus IUIOTHBIE ~ YacTH  HPSAYYTCS  TOJ

KOHTHHCHTaMHM, a TOHKHC — IIOJ

klnpo 3emHan kopa

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

3emMHass Kopa  COIEPKUT

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
MJIACTHH, KOTOPBIE JABUTAIOTCS MO XUAKOW MaHTuu. [anee, Tommunoro B 2890 kM, pacnonaraercs
MaHTus. OHa npeAcTaBieHa CUITUKATHBIMU TIOPOJaMH, OOTaTbIMU Ha MAarHUM U KeJe30.

Buytpu 3emnu pacnonoxkeHo sapo. VHTEpecHO, YTO OHO COCTOUT W3 JBYX IOJOBHUHOK:
BHYTpeHHee (TBeproe) ¢ paguycoM B 1220 KM OKpYKE€HO BHEUIHUM (KHJKOE — CIUIaB HUKEJS U
JKenes3a) ¢ TOMMUHOK B 2180 km.

[Tnomane noBepxuoctu 3emnu cocrapisieT 510 072 000 kBaaparHbIx KuioMeTpoB. M3 Beeit
3TON miomaau Tojbko 29,2% otrBeneno Ha 3emumto, a 70,8% mOKpbITEI BOjo0. TO ecTh, Ha
noBepxHOCTh oTBoauTCs vk 149 000 000 kBagpaTHBIX KHJIOMETPOB.

3emuisan Tsxkenasi? Y Hac HET HACTOJBKO TMTAHTCKMX BECOB, YTOOBI B3BECUTH IUIAHETY.
[ToaTOMy yueHBI€ MBITAIUCH BHIYUCIUTH BEC HAMOONbIIEH TOPHI, UCTIONB3YSI pa3NudHbie (OPMYITBI U
BBIYMCIICHHUS. MaremMaruyecku MOMy4YHIOCh OKOJIO 6 KBaJpWLIMOHOB KHJIOTPAMMOB. OTO
HEBEPOSATHO OOJIBIION U YAUBUTENIbHBIN OTBET, IOIAPEHHBIN HayKOI.

PaccmoTpuM BeliecTBEHHBIH cOCTaB 3¢MHOW KOpbl. CaMblii HUKHHUM CIIOH 3€MHON KOpBI
COCTOMT W3 0a3zanbTa. JTO TEMHO-CEphIi KaMeHb. BynkaHbl, u3Bepras JaBy, BMecCTe C Hel
BBIOPACHIBAIOT HA TTOBEPXHOCTh UMEHHO 0a3abT.

Crnenyromumii cioii-rpanut. OTO TBepAas ropHas 3epHUCTasl MOpPOJa, COCTOMT U3 KBapla,
IIOJIEBOTO WINAaTa U CIIOABI. [ paHUTHBIN CIIOM MMEETCS TOJIBKO B TOM YAaCTH 36MHOM KOPBI, KOTOpas
HaXOAUTCs Mo MaTtepukaMu. [1o MOpCKUM THOM €i10s TPAaHUTA HET.

Crenyromuii cioit — ocajouHble TopHble Topoabl. OHU CO3AI0TCS MyTEM MpeoOpa3oBaHUs
OpraHMuYecKHX BellecTB. Bor xameHb u3BecTHsK. OH oOpaszoBaics u3 pakymiek. K ocagoduHbim
MOpPOJIaM OTHOCSITCS YTOJlb, IIMHA, TIECOK.

Ilocnennuii ciaoii —3eMIIs. ﬂa, Ta CaMasl 3E€MJid, KOTOPYHO MEI O6pa6aTLIBaCM B HaACKIC
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NOJY4UTh OoraThiil ypoxkail. TonmuHa 3eMHOM KOpbl Kojiebnercst oT 5 10 70 K.
3aoanus:

1. 3anonuuTe TaONUILY, UCTIONB3YS UH(DOPMALINIO, COEPHKAILYIOCS B TEKCTE.

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

2. IlpugymaiitTe 3aroJI0OBOK TEKCTA.

3. BemonnuTe nBa pucynka. Ha ogHOM m300pa3zute CTpoeHHE 3eMHOM KOpBI (CIIOM) IMOJ
OKEaHOM, Ha BTOPOM — CTPOEHHUE 3eMHOM KOpbI 1o MarepukoM. OOBsICHUTE, KaK OyyT OTJINYaThCs
PHUCYHKHU.

4. Ha3oBuTe, KakHe BEIECTBA U3 COCTaBA 36MHOM KOPBI M JJIS YETO MCIIOJIB3YET YEIIOBEK B
CBOEH JKU3HEIECSITEIbHOCTH.

5. Kakue noHsTHS U3 TEKCTA, OTHOCSIIMECS K CTPOSHUIO 3eMJIH, BaM YK€ ObLIM U3BECTHBI.

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

Tema 6: Munepansl, 2opras nopooa, pyoa

Texcm ona uzyuenusn

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

Jloporu, 31aHusl, CTAaHIIMM METPOIOJIUTEHA, YKCIOHATHI XYH0KECTBEHHBIX MY3€€B — BE3JIe
MOXKHO OOHApYXUTh TOPHBIE MOPOABI 1 MUHEpaJbl. B crienuann3nupoBaHHBIX MUHEPAIOTHYECKUX U
TEOJIOTUYECKUX MYy3€IX MOXKHO TOJYyYUTh TIIYOOKHME 3HAaHUS IO TEOJIOTMH U OJHOBPEMEHHO
MONF000BATHCS KPAaCOTOM PEeNKHX MPUPOIHBIX SKCIOHATOB. HauHeMm ¢ MHMHepaJioB — MPUPOIHBIX
o0pa3oBaHMii, 00IaAAOIINUX OTHOCUTENBHO MPOCTHIM U OTHOPOIHBIM CTpOeHHEeM. MuHepanorus —
HayKa O MHHEpajiax — OJIHa M3 JPEBHEHIIUX TEOJIOTHYECKUX HayK. MUp MUHEpaJoB HACTOJIBKO
MHOTOJIMK, YTO CYIIECTBYeT HEOOXOAMMOCTh B HMX KJIACCH(UKAIMU TIO pa3HBIM MPHU3HAKAM.
MuHepaibl, COCTOSIIIME U3 OAHOIO XMMUYECKOTO AJIEMEHTA, Ha3bIBAIOTCS «CaMOpOJHbIE». Bce Bl
MUIIeTe WU pHUCYyeTe MPOCThIMU KapaHpamamu. ['pudens y HuUX caenaH u3 MuHepaia Tpadur.
Xumuueckas popmyna atoro munepana — C. Takoii ke dopmynoit o0magaeT MUHEpaI, 32 MHOTHE
CTOJICTHS CTABIIUN MOMYJISIPHEHIIINM U IOPOTUM JPArOlIEHHBIM KaMHEM. DTO MUHEpaJ anmas!

K crnenyromeit rpynme — OKCHIOB W THUIAPOKCHUIOB — OTHOCUTCA OJWH M3 CaMbIX
pacmpoCTpaHEHHBIX B 36MHOW KOpe MUHEpajoB — KBapil . KBapil jerko HailTh Ha Oepery peku wiu
03epa, OOHApYXHUTh B Kyde CTPOUTENbHOro ImeOHs. Ho 3TOT HeB3pauHbIi, MPO3padyHbIi WU
MOJIOYHOTO I[BETa «KaMyIIeK» HMeeT Oosnee 15 pa3sHOBHUAHOCTEW: HMCKPSAIIMICS aBaHTIOPHWH,
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CJIOMCTBIN TOJIyIparoleHHbIN arar, (HOJETOBBI aMETUCT, peAyailiiuii mpo3padHeHInnii TOpHBINA
XpycTallb, YEPHBI MOPHOH, MPA3e€M T'YCTOTO 3€JIEHOTO OTTEHKA, IBIMYATBIA payXTona3, JUMOHHBIN
IOJIyIPAroLiCHHbIA LUTPUH WM HAIOMMHAIOIIMN INIa3 KOLIKM KOIIAYui Ia3. boJpUIMHCTBO W3
pPa3sHOBUAHOCTEH KBapLa OTHOCATCS K IIOAECJIOYHBIM WM IOJNYAParOLEHHBIM KaMHSAM H
UCIIOJIB3YIOTCS B IOBEJIIMPHOM JIeJIe

K rpymnmne okcumoB OTHOCHUTCS MUHEpa, CIIOCOOHBIN 3aCTaBUTh CTPEJKY Komraca, OemmeHo
BEPTETbCA MO Kpyry. OTO MHHEpajd MAarHeTHT WJIM MarHUTHBIA >Kene3Hsk. OCoOHSKOM B
KJaccu(UKAUK CTOST OpPraHWYecKHe MUHepasbl (KaJbLUT), JMIIEHHbIE KPUCTAIIMYECKON
CTpYKTypbl. K HUM OTHOCATCS ’KEMYYT W sSHTapb. JKeMUyr — 3TO €IMHCTBEHHBIA U3 IOBEIMPHBIX
MarepuanoB, 0Opa3yIoUIMiics B TeJle MOJUIIOCKOB M BIIOJHE BEPOSATHO, OIUH U3 JIPEBHEUIIHMX
KaMHEH, MCII0JIb30BABILNXCS B KAUECTBE YKpaIlICHUS.

Hpyroit MUHEpaJI 3TOM TPYNIIBLI UMEET MHOTO MO3THUYECKUX HA3BAHUM — «TOPSIIUN KaAMEHbY,
«lap COJHLA», «CJIE3BI MOps». JTO SHTaph WINM HMCKOnaemas cMoja. B kammx sHTaps MOXHO
OOHApYXHUTh Yemyl pbi0, 0abouek W JApPeBHHX KyKOB. M3 sHTaps Obula BBIOJHEHA OTIENKA
JIEreH1apHON SIHTapHOM KOMHAThl B JIETHEM PE3UICHLUU POCCUHCKMX MMIEparopoB B Llapckom
Cene.

Kak ke ommmuuTh OOUMH MuHepan oT jpyroro? B 3TomM Bam moMmoryr ocoOble
MAarHOCTUYECKHE TPU3HAKU: BHEIIHUA BHJ MHHEpayia, €ro IBET, OJecK, TBepAOCTb U JpYTHe.
OcoObIX CBOMCTB MM TMAarHOCTUYECKUX MPU3HAKOB y MUHEPAJIOB J0BOJILHO MHOrO. [lo3TOMYy MBI
paccMOTPUM TOJBKO T€, KOTOpBIE JIETKO ONPEAEINTh, HE 00ajas ClEeUUalbHbBIMU 3HAHUSIMU B
MUHEPAJIOTUH.

Bo-niepBbix, nBer. llBer muHepama — mepBoe, uro Opocaercs HaMm B Tia3a. Hekoropsie
MUHEPAJIbl MOTYT UMETh OCTOSIHHBIN 1IBET WJIK OTTEHOK, APYTUe€ — MEHSIOT €r0 B 3aBUCUMOCTH OT
npumeceil. Hanpumep, kKnHOBaph BCEraa KpacHasl, a cepa — UMEET KeJTble OTTeHKH. K MuHepaiam
C HEMOCTOSIHHBIM, MEHSIOLUIMMCS LIBETOM MOYKHO OTHECTHU YK€ YIOMSHYTBHII HaMu KBapl. MHorum
M3BECTHBI JIParolieHHblEe KaMHHU — KpacHbI pyOuH, CUHUM candup.

He o6magas cneuuManbHBIMM 3HAHUSIMHM MOXKHO ONpPENENNUTh TBEPAOCTh MHHEpaa.
N3yyaemblii MuHepan auOO Iapamaercsi 3TaJOHOM M TOIZA €ro TBEPAOCTb HMIXKE, JTHOO He
1[aparaeTcs U TOrZa €ro TBEPAOCTh BhIIIE dTanoHa. Haumenee TBepablil B LIKajle — MUHEpAJI TAJIbK,
caMbIil TBepAbIA — anmMa3. Hanpumep, ncnbITyeMblid MUHEPAIT [IApaIlaeTcs TOIa30M, a caM Iaparnaer
anartuT. 3HAYWT, Halll MUHEpaJl UMEET TBEPJIOCTb, aHAJIOTHYHYIO WM OMU3Kyro KBapiy — 7. s
OTIpeJiesIeHUs] TBEPJIOCTH MHUHEpajla COBCEM HE 0053aTeIbHO UMETh ATAJIOHHYIO IIKaly TBEPIOCTH.
MOoXHO BOCIOJIB30BaThCsl TEM, YTO «I107 pyKoi». Horore Ha pyke mmeeT TBEpAOCTb 2, MeIHas

MOHeTa — OoJiee 3, cTalbHOM HOX — Oolree 4, cTekio — Ooree 5.

49



Hexoropble MuHEpabl UMEIOT BKYC (CUIIBBUH), IpYTHE — FOPAT (cepa), TPETbH — IIABITCS U
W3JAI0T [IPU 3TOM IPUATHBIN 3amax (SIHTapb). YeTBepThle — pacTBOPAIOTCS B BOJE (TaJINUT), IATHIE —
KOoBKHME (3070T0) M T.JA. OrmnpenenuB OCHOBHbIE JMAarHOCTUYECKHE IIPU3HAKM MUHEpana, B
JaJIbHEHMIIEM MOYKHO BOCIIOJIb30BAaThCS CIIPABOYHUKAMM-ONPEAEIUTEISIMA MHHEPAJIOB U TOPHBIX
1opoz, 4ToObl y3HATH €T0 Ha3BaHHE, OCTAIbHbBIC CBOMCTBA M 00IaCTH IPUMEHEHHS.

3aoanusn

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

Ha3Banue Berpewan He Bunen uu Capian VY3nan Hpasurcsa
MHUHEPAIIOB — TaKOU pasy Ha3BaHME CeroaHs HAa3BaHHE
Pa3HOBUAHOCTEU MUHEpaI
KBapua

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

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

«CaMOPOIHBIC)

OKCHIOB U THAPOKCHUIOB

OpPraHn4cCKUC MUHCPAJIbI

3.CocTaBbTe aNropuT™ JIEHCTBHI JIs1 OTIPEICTICHUSI TBEPIOCTH MUHEpaa.

4.Pemute 3anauy: Mmeetcst oOpasen muHepana. OH Lapamaercs CTEKJIOM, HO caM laparnaer
MEIHYI0 MOHETY. B Kakux mpenenax HaxOAUTCS 3HAYEHHE €ro TBEPAOCTU. TBEpAOCTh MEAHOU
MOHCTHI U CTCKIJIa HaﬁI[H B TCKCTC.

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

MuHepansl ciarailoT ropHble Mopoabl. UYToObl MO3HAKOMHUTHCS C TEM, Kak 4YelOBEK
WCIIOJIB3yeT TOPHBIE TOPOABI, COBEPIIMM HEOOJBIIYI0 SKCKYpCHIO 10 croimie Poccuiickoit
®enepannu — ropoy MockBe 1 BHUMATEJIbHO MOCMOTPUM IO CTOPOHAM. ABTOMOOMJIbHBIE JOPOTH
ropojia MOKPBITHI ac(albTOM, KOTOPBIA MPOU3BOAUTCA U3 CMECH OUTYMOB C TPaBHEM U TECKOM.
['paBuii, mecok — 06IOMOUYHBIE OCaZOYHbIE TOpHBIE mopoabl. [Iporynsemcs mo KpacHoii miommanu.
OHa BbIMOIIIEHA TUa0a30M — BYJIKaHWYECKON TOPHOW TOPOJNIOH, MO COCTaBy OJIM3KOW K 0Oa3ambTy.
benoxameHnnsle XpaMbl CTOJIMOBI TIOCTPOCHBI K3 HU3BCCTHAKA — OC&)IO‘—IHOf/i I‘OpHOﬁ IMOpOaAbL
XUMHUYECKOTO MU OPTaHUYECKOTO MPOUCXOXkAeHUs. [locTaMeHThl MaMSITHUKOB, HaOEpEKHbIE PEKU
MOCKBBI, ITOKOJIA 3aHUN M TIOJIBI HA MHOTUX CTaHIUSX METPO BBITOIHEHBI U3 KUCIOHN, TTTYOMHHON

MarMaTH4ecKoil Mopojbl TPaHUT Pa3HOOOPA3HBIX OTTEHKOB U TEKCTYP.
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Tema 7: Ammocgepa 3emau
...Ammocghepa oocusnsem 3emmo. Okxean, mops,
peku. Pyubu, pacmenus, jxcusommuovle, 4eio8ex — 6ce
acusem 6 ammocghepe u oOrazooaps eu. 3emis
niasaem 6 6030YUHOM OKeaHe, e20 80IHbl OMbLEAIOM
KaK 6epuiunbl 20p, mMax U ux NOOHOMCUS, A Mbl
JHcusem Ha OHe 2020 OKeawd, cO 8cex CMOPOH UM
oxeaueHHvle, HACK8O3b UM NpOHUKHymble... He kxmo
UHoOl, Kak ammocghepa NOKpwléaem 3eleHbio Haull
nOJA U J1y2a, NUMaem U HeNHCHulU YE8emox, KOmopuim
Mbl T00YeMCs, U 2pOMAOHOe, MHO20BEKOB0e 0epeso,
3anacaowee pabomy CONHEYHO20 JyYd, YmooObl
omoams HaM ee 8NOCAe0CMBUL. .
K.®nammapuon
Texcmul 0132 umenus:
3emist okpyxkeHa armocdepoil. Oto armocdepy K. dnammapuoH Ha3Baid BO3AYUIHBIM
okeaHoM. [lo cBoeMy CTpPOEHHIO BO3IYLIHBIM OKEaH HAallOMUHAET JOM. Y HEro TOXKE €CTh CBOU
«OTaXKN.
[lepBbiil «3Tax» — Tpomocdepa. DTOT CIOW MPOCTUPAETCS, B cpenHeM, 10 11 kM Hanx
YpOBHEM MOpSI, U TEMIIEpaTypa B HEM IaJaeT C BHICOTOM.
Bropoii «aTax» — crparocdepa. O pacnonaraercs Mexay 11-m u 55-M KM HajJ ypOoBHEM
Mops. 31eCh LApCTBO CTYKU € NPHUOIM3UTENBHO MOCTOSHHOM Temreparypoil 40 rpanycoB HU»Ke
HYJISL.
Tpetnii «aTax» — Me3ocgepa. ITOT CJION 3aHMMAET MPOCTPAHCTBO MeXAy 55-M u 80-M KM
OT MOBepXHOCTH 3emiu. Bozayx 31ech cUIbHO pa3pexeH. XapaKTepu3yeTcs IOHMKEHUEM
TeMIeparypsl ¢ BeicoToii; MakcumyM (0°C) Temrieparypbl pacrioyioKeH Ha HIKHEW TpaHulle, ocie
4ero TeMIeparypa HaamHaeT yobiBarh 10 —70° umu —80°C .
UYerBepTslil «3Taxk» — Tepmocdepa. Bo3ayx elle cuiibHee pa3peskeH. 3/1eCh HEBHJAHHAs
xapa — 1000-2000 rpamxycos Llenbcus.
[TaTe1it «3Tax» — 3k30cdepa, T.e. BHELIHAA 000104Ka atMocdepbl. Bricora atoro ciost 500-
600 kM. Bo3nyx 31meck paspexeH elle cuibHee, yeM B Tepmocdepe. Temmneparypa Bo3ayxa, Kak U B
TepMocdepe, 3/1eCh BBICOKA U MPOCIEKUBACTCS C1a0bIii POCT TeMIepaTyphl ¢ BBICOTOM.
Mpbl KuBEeM Ha JHE BO3AYIIHOIO OKeaHa. BciencTBue cBoel TSAXKECTH BEpXHHE CIOU

BO3/yXa, MOMOOHO BOJE B OKEaHe, NABAT Ha HWKHUE CJIOM W CKUMAIOT MX. BO3MyNIHBIN CIIOH,
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npuseraromuid Kk 3emie, uMeeT HauOOJBIIYyI0 IUIOTHOCTh. Bee Tenma, Haxoxmsmmecs Ha 3emiie,
UCTIBITHIBAIOT ~ J1aBleHuEe Bceil armocdeprl. Ero Has3pBaloT arMocdepHBIM — JaBICHHUEM.
AtmocdepHoe maBieHUE yMEHbIIAeTcsi ¢ BbicOTOM. Tak, arMocdepHOe [aBieHHEe Ha BEPXHHUX
STakaX BBICOTHOTO 3aHUS MEHBIIE, YeM Ha IepBOoM dTaxke. s M3MepeHus arMocqepHOro
JIaBJICHUS UCTIOJB3YIOT MPUOOPEL. ONKH U3 HUX — OapOMETp-aHEPOHI.

3aoanusa:

1. IIpoBeauTe SKCIIEPUMEHT U NOMPOOYiiTe 00BACHUTH HabIIOnaeMoe siBiieHne «Boxa B
HIEPEBEPHYTOM CTaKaHe» (pHc.2).

Haneiite B crakan Bomy 0
camoro kpas. Ilpukpoite crakaH
JUCTOYKOM  IUIOTHOW  Oymaru W,
npuiaepXuBass ~ Oymary  JIaJIOHbIO,
OBICTPO TIEpEeBEpHHUTE CTaKaH KBEPXY
nHoM. Tenepp ybOepurte namoHb. Boma
U3 CTaKaHa HE BBUIBETCSI.

2. JlaBnenue arMoc(epHOTro

BO37yxa Ha Oymary Ooiblie JaBICHUS

BOABI HA HEC. HpOI[OJ'DKI/ITC MMPEAJIOKCHUC CJIOBAMU M3 OIMMCAHUA SKCIICPUMCHTA: «BOI[a U3 CTaKkaHa
HC BBUJIMBACTCH, IIOTOMY YTO...»

3.3anonHuTe TAOIUILY, UCIIONB3Ys MH(POPMALIHMIO, COEPIKALIYIOCS B TEKCTE.

PucyHok 2
HasBanue cnoeB, U3 KOTOPBIX BricoTa cnost Hag ypoBHEM Oco0eHHOCTH N3MEHEHUS
COCTOMT arMocdepa Mops TEMIIEPATYpPHI

4. [TpuBeanTe MPUMEPHI TPOSIBIICHUS aTMOC(HEPHOTO TaBICHUS BOKPYT Hac.

5. IlpounTaiiTe TEKCT M BCTAaBbTE MPOIMYIIEHHBIE CIIOBA:

Haxonsice Ha BBICOKOM Trope, albIMHHUCTBI 3aBUHTWIM KpPBIIKY IyCTOM IJIACTUKOBOM
Oyrbutkn. Korma OHM CHYCTHIIMCH K TIOIHOXKHIO TOPBI, TO OOHApYKWJIM, YTO CTEHKH OYTBUIKH
HEMHOTO CMSTBHI M BJAABIEHBl BHYTph. ByThlaka Obla 3akphiTa, M TemIeparypa Bo3lyXa B Hel
ocTaBajach MOCTOSIHHOM, CleJ0BaTeNIbHO, AaBJICHUE BO3/1yXa B OyThUIKEe HE MeHsI0Ch. CHapYyXH Ha

OyTBUIKY JeiCTBOBAJIO nasinenue. Ilo Mepe cmycka ¢ ropsl

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

Tema 8. Ynukanonocms naanemot 3emas. Ycnoeusn ons CyuLecmeosanusn JiICUu3Hu Ha
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3emne. Ceoiicmea Hcugvlx Opeanu3ImMos
«Bce mvl naccasxcupvl 00HO20 Kopablisi no umeHu
3emns, a 3Hayum, nepececmv U3 He20 NPOCMO HEK)-
O0a. Bom nouemy 6ce owcumenu nnamemsi 00NHCHbI
coobwa cnacams c80U 0OWULL OOM»
AHrtyan e CeHT-OK31011€pH
Bonpocul ona obcysymcoenusn:
— CornacHsl 11 BBI ¢ Gpaniy3ckum nucatenem? [Touemy?
— O 4éMm 3acTaBieT 3aJyMaTbCs 3TO BbICKa3bIBaHUE?
— Kaxkue npobnemsl, KoTOpble TPeOYIOT OT JF0Jeii HEOOXOAUMOCTH «ClacaTh CBOM 00U
IOM», BBl MOKETE Ha3BaTh?
— Ilouemy 5T0 BrIcKa3biBaHue cTano >nurpadom 3anarua? O yem Oynem roBoputh? BaxHo
JIY 3TO JIs Bac, mouemMy?
Texcm 0na umenus:
YHukaabHOE pa3sHOOOpazue MOBEPXHOCTU 3eMJIM MPOSBIAETCS HE TOJBKO B YepEeIOBAaHUU
BOJIBI M CYITU. 3eMHas MOBEPXHOCTh — OIPOMHAsI MO3aWKa W3 TUTaHTCKUX PaBHUH M BBICOKHX TOD,
HENPOXOUMBIX JIECOB H MTYCTHIHB, OOJIBITUX FOPOJIOB i HE OCBOSHHBIX Y€JIOBEKOM IPOCTPAHCTB
Ha 3emie BoiaenstoT 4 npupoiHbie 000T0YKH:
JIutocdepa — TBEpaas o6omouka 3emian. COCTOUT U3 3eMHOU KOPHI U BEpXHEH 4acTu MaH-
THUH.
I'uapocdepa — BogHas obomouka 3emun. E€ nmpuHaTo nenuth Ha MUPOBO# OKeaH, KOHTHU-
HEHTAJIbHBIC TOBEPXHOCTHBIC BOJIBI U TIOJI3EMHBIC BOJIBI.
ATMmocdepa — razoBas 000JI0UKa, OKpYKaOIas TiaHeTy 3emito. BHyTpeHHss e€ moBepx-
HOCTb TOKPBIBAET ruApocdepy U 4aCTUYHO 3€MHYIO KOPY, BHEIIHSS TPaHUYUT C OKOJO3EMHOMN ya-
CTBIO0 KOCMUYECKOT'O TTPOCTPAHCTBA.
Buocdepa — obGonouka 3emiun, 3acenéHHas JKUBBIMH OpraHU3MaMH, HaXOSIIAsCS MOJ MX
BO3/ICHICTBUEM U 3aHSTAs MIPOJYKTAMU UX JKU3HEIESTEIbHOCTH.
I'maBHass 0COOEHHOCTH 3eMJIM — TO, UTO OHA SBJISETCS MIAHETON >KU3HU. 3/1€Ch CIOXKHIINCH
HEOOXOIUMBIC YCIIOBUS JIJISl CYIIIECTBOBAHHUS JKUBBIX OPTaHH3MOB:
— arMmocdepa 3eMIr IPOIYCKaeT JOCTATOYHOE KOJIHMUECTBO COTHEYHOTO CBETA,
— HEBHJIMMOE MarHMTHOE TOJIe B HeApax 3eMIIM 3alIUIIaeT e€ OT BPeIHOTO KOCMUYECKOTO
U3ITy4eHUS;
— BOJa Ha 3emJIe CYIIECTBYET B 3-X COCTOSIHHSX: Ta3000pa3HOM, TBEPJIOM U KHJIKOM;
— pacTeHHs, BOHUKIINE Ha CyIIe 3eMITH, YBEITUYHIN KOJIMYECTBO KHCIIOpoia B aTMochepe.

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

2. Kak BBl MOXeTe MMOy4acTBOBAaTh B OoXpaHe MUPOBOTO OKeaHa OT 3arps3HECHHs], BEAb JIO
ommxkaiimero Mmops 6osee 1000 kumtomerpoB? CocTaBbTe BO3MOKHBIHN TUTaH ICHCTBUI.

3. BogenuTe OCHOBHYIO MBICIh B HUKEMNPEICTABIEHHOM TekcTe. [Ipeanokure 3aroioBoK
TEKCTa:

ConHne UrpaeT O4eHb OONBIIYIO POJIb B JKM3HU HAICH MJIAHETHl — OHO MCTOYHHUK CBETa U
teruta Ha 3emuie. COJTHIIE OCBEIAeT U COTPEBAeT HAIly ITUTAHETY, 03 3TOro He OblIa Obl BO3MOXKHA
JKU3Hb Ha HEW HE TOJIbKO YeJIOBEKa, HO Jake MUKpoopraHu3MoB. CoJiHIIE — TJIaBHBIM (XOTS U He
€MHCTBEHHBII ) IBUTATEh MPOUCXOASIINX Ha 3eMJie MPOIIECCOB.

4. BcraBbTe MPOIYILIEHHBIE CI0BA:

3nauenue arMochepsl s )KU3HU Ha 3eMIie:

- OT METCOPHUTOB 1 OITACHOI'0O KOCMHNYECCKOI'0 U3JIyYCHU,

- TCIIJIO B HOYHBIC YacChl,

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

- YIVIEKUCIIBIN ra3 JUIs TUTAHUs PACTECHUM;

- yepes COBEpIIAEeTCsS KPYrOBOPOT BOJIBI.

5. CocrtaBbTe BOIIPOCH! K CIIEAYIOIIEMY TEKCTY.

XKusoii mup oueHb MHOrooOpazeH. CyIIecTBYeT OKOJO 2 MIIH. BUAOB >KMBOTHBIX, OKOJIO
500 TBIC. BHIOB paCTeHUH, COTHH ThICSY TPHOOB, THICAYM BHJIOB M eIe OOJbIIe MTaMMOB OakTe-
puii. MHorue Bujpl emie He onucaHbl. CTPYKTypHasl CI0KHOCTb, TUIIbI IUTAHUS, )KU3HEHHbIE LIUK-
Jbl, UCTOPUYECKUI BO3PACT ITHX TPYMIl OPraHU3MOB OYEHb CHIIbBHO pasznuyarorcsi. Ho Bce opra-
HU3MBI JOJKHBI UMETh HEYTO 00IIee, YTO OTIMYA0 Obl UX OT HEXHBOUM MPUPOJIbI. DTO 0OMEH Be-
IIECTB M DHEPTUH, CIOCOOHOCTh K Pa3MHOKEHHUIO M Pa3BUTHIO, H3MEHYMBOCTh M YMEHHE TPUCIIO-

cabauBaThCs K YCIOBUAM CPEIBI.

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

Texcm Ona umenus:

@uU3NKK HA3BIBAIOT (PU3MUECKUM TEJIOM WJIM MPOCTO TEJIOM JIF000H MpeaMer. DTO MOXKET
OBITH YeNIOBEK, aBTOMOOWIIb, 3eMJIsl, OKpYXkaroliasi ee arMocdepa 1 1axe TyMaH, 00pa3yroIuiics u3
BOJISTHOTO Tapa MpU KUTIEHUU BOBI.

JIroboe ¢u3nueckoe TeIO COCTOUT U3 OJHOTO WM HECKOJIBKUX BeriecTB. MHOT/IAa Ha3BaHUE
BEIIECTBA OTPAKAETCS B HA3BAHWU TeJa: HAIPUMEP, MBI TOBOPHM: «METHBIA MPOBO, CTEKIITHHBIN

CTakaH, MeTaJUTM4YecKas uria, asHcoBas TapeyKka, Pe3MHOBBIM Ms4, AoXxzAeBas Karisi. CBoWcTBa
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BEIIIECTBA M3Yy4aeT HE TOIbKO (pr3MKa, HO M OJIM3Kask K HeH HayKa XUMHUSL.

Kaxnoe ¢usnyeckoe Teno WM SBJICHHUE XapaKTEPU3YeTCsl ONPENEICHHBIMU (PU3HUECKUMHU
BenMuMHaMu. BoT HekoTopble mpuMepsl (pU3NYECKHX BEJIMYMH: Macca, CKOPOCThb, 00BEM, BpeMs,
TeMIieparypa, JJInHa.

[lpy w3ydyeHUM TEN U SIBICHUH HEOOXOJMMO MPOU3BOIUTH
u3MepeHus: ¢u3nueckux BenuuuH. Kaxkayro ¢u3ndeckyro BEIUYHHY
U3MEPSIOT B OIpPEICNICHHBIX E€IUHHIAX, KOTOPhIe HA3bIBAIOT E€IUHHIIAMHU
U3MEpeHHsl JTaHHOW BenuuuHbl. Hampumep: ¢usnueckas BemMUUHA —
Mmacca. EnmHuna wm3mepeHus maccsl — KuwiorpamM. lIpuMepHO Takyro
Maccy MMEET OJIMH JIUTP BOABL. DTO OCHOBHAS €AMHUIIA H3MEPEHHS MACCHI.

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

Pucyrox 3 MPOCTOM CIIOCO0 OMpEeIeTICHUsT MaCcChl TeJla — B3BEIIUBaHue Tea (puc.3).

[Ipu B3auMopaelcTBUU TeJ, UMEIOIIMX PAa3HYI0 MAacCy, CUJIbHEE U3MEHUTCS CKOPOCTh Telna,
UMEIOIIETO MEHBITYI0 MAaCCYy.

XapakTepuCTUKOW BeIIeCTBA SIBIIACTCA (DM3MUECKas BEIMYMHA IUIOTHOCTh. [LIOTHOCTH
BEIIECTBA paBHA OTHOIICHUIO MAaCChl OJHOPOAHOIO TEJa, COCTOSIIETO U3 3TOTO BEIIECTBA, K 00beMy
Tena. C IUIOTHOCTBIO PA3IMYHBIX TBEPIBIX, KHUJIKUX TEJT M Ta30B Bbl MOXKETE MO3HAKOMUTHLCS IMPH
TIOMOIIIH CIICIIUATBHBIX TAOHII.

Bonpocwl ona oocysycoenus:

- O uéM roBopuTcs B T€KcTE?

- Uto HOBOTO y3HAH?

- I'ne m xorza BBI CMOXKETE BOCIIONB30BATHCS STHMH 3HAHUSIMHE?

3aoanusa:

1. Copmynupyiite ocoOeHHBIE CBOICTBA BO/IBI, OMTMCAHHBIC B CIEIYIOIIEM TEKCTE.

Bona — omgHO U3 caMBIX pacmpocCTpaHEHHBIX BEIIECTB Ha 3emiie, OJHAKO €€ CBOICTBa BO
MHOTUX OTHOIICHUSX SBJISIOTCS MCKIIOUUTEIBHBIMU. Harmpumep, MIOTHOCTh MOYTH BCEX BEIISCTB
B TBEPJIOM COCTOSTHUU OOJIBIIE, YeM B )KHJIKOM. Boa SBISETCS BAXKHBIM HCKITFOUEHUEM — TUIOTHOCTh
apaa coctaniuseT 0,9 oT MIOTHOCTU BOMBI. DTO, Ka3aioch Obl, Maloe OTIMYUE TUIOTHOCTH JIbJIa OT
TUIOTHOCTHU BOJIBI Pa3pylliaeT TOPhI: MOMAaBIIas B TPEUIUHBI CKall BOJIa 3aMEP3aeT U, MPEBPATUBIIUCH
B 0oJiee «0OBEMHBIIN JIe]l, pacIIupseT UX.

2. JlomarHsist 1abopatopusi:

TpeOyercs CpaBHHUTH IIOTHOCTH CaXapHOTO MECKa W IUIOTHOCTh PeYHOro mnecka. OnummTe,
Kakoe 000pyJoBaHHE HEOOXOAMMO ISl MPOBEICHUS DKCIIEPUMEHTA, KaKHe ACHCTBHS BBl JTOJMKHBI
BBITIOJTHUTh, KAKHE U3MEPEHUS MPON3BECTH.

3. Bemmummre U3 TeKCTa MepeurciIieHHbIe PU3NIeCKUe Tella B TAOIHITy. YKaKUTE BEIIECTRO,
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N3 KOTOPOIro COCTOUT KaXXJ0€ (bI/I3I/I‘-ICCI(Oe TCIIO.

dusnyeckoe Teno BemectBo

4. «BHuMaHue, CMEpTeIbHBIN HOMEp!» - Tak OOBSBISIIOT IIMPKOBOM HOMED, ITOKa3aHHBIA Ha

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

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

BCIICCTB.

C e

Monekyna sodopoda MoneKyna Kucnopooda MoneKyna 800bi

Mornekyna BOAbI COCTOMT M3 JIBYX aTOMOB BOJOpPO/JAa U OJHOrO aroMa kuciopoxaa. [lpu
KOMHATHOM TeMIlepaType BOAOPOI M KHUCIOpOJ — Ta3bl. Boma ke mpu KOMHATHOM Temmeparype
HAXOJHUTCS B )KHUIKOM U Ta3000pa3HOM COCTOSTHUU (BOSTHOM TIap).

WNurepecno! Ecnam Bce Tena coCTOSAT M3 MOJEKYNI, TO TMOYEMY Tejla KaKyTCs Ham

CILTOMIHBIMU? OIBITHBIM MOATBCPIKACHUEM MOJICKYIIIPHOI'O CTPOCHUA BCIICCTBA CTAJIO OTKPBLITUC
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BpoyHoBckoro aBmxeHus. MoseKylbl BEIIECTBA HENPEPHIBHO JABMKYTCS. MOJIEKy/abl BELIECTBA
INPUTATUBAIOTCS U OTTAJKUBAIOTCA APYr OT Apyra. B razax Mosjekynsl HaXOAsTCs APYr OT Apyra Ha
pacCTOSHUAX, MHOro OOJBIIMX pa3MEpoB CaMUX MOJEKyl. B JKMIKOCTAX U TBEpAbIX
KPUCTAJUIMYECKUX TelaX — Ha PAacCTOSHUAX, CPaBHUMBIX C pa3Mepamu Mojekyl. Ho B TBepabix
TeJIaX PACIIOJIOKEHHE MOJIEKYN YHMOpsSAOYEeHHOEe, a B ra3ax M XHIKOCTAX — OecropsaouHoe. ['a3
3aHUMAeT BECh MPEIOCTABICHHBII eMy 00bEM.

B nawane 20-ro Beka y4yeHble YCTAaHOBUIJIM, YTO aTOM SBJISIETCS COCTAaBHBIM: B HEM €CTh

Ype3BbIUaHO MaJIO€ aTOMHOE sIJIPO, BOKPYI' KOTOPOTO IBUXKYTCS 3JIE€KTPOHBI.
/ﬂ" T B nanpHelimeM BBIICHUIOCH, UTO U aTOMHOE SIAPO — TOXKE COCTABHOE:!
Y OHO COCTOUT U3 IIPOTOHOB U HEUTPOHOB. Mozenp aromMa BOAOPOAA BBINVISIUT
O J/  Tak: B LIEHTpE aTOMHOE $IpO, BOKPYI HEro IO OpOMTE BpallaeTcs OAMH
\\«,__ __..~/ ANEKTPOH (puc. 4). ATOMBI pa3IMYHBIX BELIECTB UMEIOT Pa3HOE CTPOCHHUE.
PucyHok 4

3aoanusa:

1. UtoOb1 MOXKHO OBUIO YBHJIETh MOJIEKYIY Macia HEBOOPY)KEHHBIM IVIa30M, €€ MPUIIIOCh
Obl yBEIMUYUTh B MIJIIMOH pa3. Kakum Obl cTan TBOM pOCT, €ciid Obl Thl YBEJIMYMIICS B MUJLIMOH
pa3? Haiinure Ha KapTe MHpa HECKOJIBKO CTPaH, HA TEPPUTOPUU KAXKJI0M U3 KOTOPBIX KaXKIbIi U3
Bac MOr OblI B TAKOM CIIy4ae YMECTUTHCS, €CJIU Obl 3aX0TeN IMpujieyub?

2. OnHa MoJIeKyna YIVIEKHMCIIOro ra3a COCTOMT M3 OJHOTO aroMa yriepoja U JIByX aTOMOB
KHCJIOPOJia, ILIEHTPbl KOTOPBIX HAaXOAATCA Ha OJHOW MpsiMOM (aroM yriepona HaxoquTcs
nocepenune). M300pa3ute cxeMaTn4ecKy MOJIEKYITy YIJIEKHCIIOTO ra3a W M3TOTOBBTE €€ MOJENIb U3
3yOOYMCTOK M TUTACTHIIMHA.

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

a) B TOJITIE Y HOBOTO pacIucaHus?

0) Ha nepemene?

B) BO BpeMs ypoka?

4. HyxHO cocTaBUTh 3ajiady, OoTBET KOTopoi «Tonbko rasz». BelaenuTe M3 NMpOYUTaHHOTO
TeKCcTa MHPOpMAIIHIO, KOTOpast UMEeT 3HaUeHUE JIIsl pEeLIeHUs] 3TOM 3a/1auu.

5. Haiinure B TEKCTE KITIOYEBBIC CII0BA, OOBSICHSIONINE CTPOCHHE BEIIECTRA.

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

Tema 3: Tennosvte aenenusn. Tennonepedaua. Buovt mennonepeoauu. Tewnepamypa.

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

Texcm Onsa umeHuA:

B okpyxatoriem Hac MUpE IPOUCXOIAT pa3inyHble (U3HUECKUE SIBICHUS, KOTOPBIE CBA3aHbI
C HarpeBaHWEM M OXJaXJIECHHUEM Tesl. Mpl 3HaeM, 4TO IPU HArpEeBaHUM XOJIOJHAs BOAA BHAYaJIe
CTaHOBUTCA TEIUION, a 3aTeM ropsueid. TakuMu Cl10BaMHU, KaK «XOJIOAHBINY, «TEIUIBI U «TOPSIYUI»
MBI YKa3blBa€M Ha pPa3iM4yHYIO TeMIeparypy Tel. SIBiIeHHus, CBSA3aHHbIE C HarpeBaHHEM WIH
OXJIQXKJICHUEM TeJl, C U3BMEHEHHUEM TEMIIEPATyphl, HA3bIBAKOTCS MeEeNna106bIMU.

OO6HMMH TTQJIOHBIO CTaKaH TOPSIUYEro 4Yas: TBOS pyKa HAyHET HarpeBaThcs, a yail Oymer
OCTBIBaTh OBICTpee. DTOT OMBIT MOKA3bIBAET, YTO MPU KOHTAKTE JIByX TEJI Pa3HOl TemIeparypbl
MEXIy HUMH TPOUCXOIUT  menionepedaya. DTOT BHUJ  TEIJIONEPEAaYd  HA3bIBACTCS
mennonpogoonocmysro. OIHM BelIecTBAa OONIAAIOT XOPOIIEH TErIONPOBOAHOCTBIO (HAampUMeED,
MeTaJibl), a OpYrHe — IUIOXOW TEeIJIONPOBOAHOCTBHIO (HAampUMep, HIepCTh, Nepbs NTHL, Oymara,
npoOKa, TKaHb, Pa3IMYHbIC TETUION30IALIMOHHBIC MATEPHUAIIBI).

[lonepxu pyky Hajx ropsiuedt Oarapeeid OTOIUIEHHS — Thl IOYYBCTBYEIIb, YTO OT HeEE
nogHUMaeTcss Oosee JEerkuil TeIulblii BO3AyX, KOTOPBI HarpeBaeT TBOK pPYKy. OTOT BUJ
TeIUIoNepeadu, 0OyCIOBICHHBIN MOTOKAMHU Ta3a MW KUJIKOCTH, HA3bIBACTCS KOHGEKYUE.

Bcenomun, kak jxapko ObIBaeT y ropsiiero kocrpa. Ho eciam Mexay IHMIIOM U KOCTPOM
pa3MecTuTh XOTsl Obl JIUCT Oymaru, JIMLO IOYYBCTBYET X0JIoA. Tak IposBiseTcs euie OAUH BUA
TEIJIONEPEAUN — USTYUEHUE.

Tel, HaBepHOE, YK€ MHOTO pa3 IMOIB30BAJICS mMepMoMempoM — MEAUIMHCKUM, YTOOBI
U3MEPHUTHh TEMIIEPATypy Teja, CIUPTOBBIM TEPMOMETPOM, UYTOOBI M3MEPUTH TEMIIEpaTypy BOABI B
BaHHE WM TEMIEepaTypy BO3JyXa Ha YiIule. OTO JKUAKOCTHbIE TepMoMeTphl. [lelicTBue
KUJKOCTHBIX TEPMOMETPOB OOYCIIOBJIEHO PACUIMPEHUEM KUAKOCTHU MPH HarpeBaHuu. Temneparypy
MBI IPUBBIKIN U3MEPATH B rpagycax Llenscus. Temneparypa 3amep3aHus Bojbl (IIpeBpallieHUs ee B
nen) pasHa 0 rpagycam Llenbcus, Temneparypa kunenust Boasl — 100 rpagycam Llenscus. Tenepb

Thl 3Haellb, YTO KHUIITOK — 3TO Boja mpu Temmeparype 100 rpamycos
Ienscus.
L . Ho cymecTByroT 1 Apyrue mKaisl.
p—_y— Ha pucynke wus3o0paxeHa »HKCIEpHUMEHTAlbHAs YCTAHOBKA, Ha
. KOTOpPOH MOXHO M3y4UTh MpaBuja, KOTOpbIE HY)KHO COOIOAATh MpU

M3MEPEHUH TeMmIiieparypsl. [IpaBumiia mpocCThie: TEPMOMETpP JOKEH OBITH

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

3aoanua:

PucyHok 5 1.3amumuTe HOBBIE HOHSITHS, CBSI3aHHBIE C

TCIIJIOBBIMH SIBJICHUSAMH, B TOM IIOPAAKE, B KAKOM OHH BCTPEYAIOTCA B TECKCTE.
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2. Ompenenute, Kakas nHGOpMaLKs U3 MPUBEJCHHOTO HIDKE TEKCTa UMEET 3HaYCHUE IS
peeHus mpoodiaeMbl TyprcTOB: JKapKuM JITHUM JHEM TYpHUCTHI B JCPEBEHCKOM KOJIOJLE HaOpaiu
YHCTOM XOJIOMHOM BOAbl. Bomy oHM pa3nmwim B ruiacTUKoBbIe OyThUTKM. OHM NOHMMAIH, YTO BCKOPE
BOla Harpeercsa. TepMocaMH TYpPHCTBI, K COXKaJICHHIO, HE 3amaciich, HO MM OYEHb XOTEJIOCh
COXPAHMTD BOJY MOOJIBIIE XOJOAHOM, BE/Ib €10 TaK MPHUITHO OCBEKUTHCS B XKapy.

3. O0bsicauTe NaHHBIE rpaduKa.

Cepreto nofapuiIi JOMaIIHIOK METEOCTaHILIUIO, B KOTOpoi ObL1 TepmomeTp. Cepreit permni
noHaOMo1aTh, KaK M3MEHSETCSl B €r0 KOMHAare TeMIeparypa B TedeHue IHs. Pe3ymbrarbl cBoMxX

U3MEpPEHUil OH MpeacTaBuiI Ha rpaduke (puc. 6).

po-

T 11 4. Ucnonb3yst uHGOpPMALIUIO OTPAKEHHYIO HA

—
—

rpaduke, yKaKUTE, KAKOe U3 YTBEPKICHUI SIBISETCS

Sl T S S
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B) ¢ 10 no 12 uacoB B KOMHare pe3KO PucyHok 6

I10X0JI04aJ10.

5. Ucnonb3ys mpeniokeHHyo HHGOpMAIIUIO, TaiTe ONpeneIeHHE MOHATHS «[TUPOMETPY!

[Ipenmonokum, 4TO B OTHOM U3 HAyYHO-TIONYJISIPHBIX TEKCTOB BaM BCTPETHJIACH CIIETYIOILAs
bpaza «Hcnonvzoeanue H08020 NUPOMEMPA NO3BOIULO HAM PeuUmMb 603HUKULYIO NPOOTIEMY).

[TosicHeHHe 3HaueHMsI CI0Ba «ITUPOMETP» B CTaThe HE OBIIO, 3aTO B CHOCKAX OBLIO yKa3aHO
3HAYEHHE JBYX IPYIHX CJIOB:

[TupomeTannyprust — COBOKYNHOCTb METaJUIyprU4e€CKUX MPOIECCOB, MPOTEKAIOLUX MpU
BBICOKHMX TEMIIepaTypax;

TUTPOMETP — NPUOOP AJIS U3MEPEHUS BIAKHOCTH BO3/yXa.

3anumnmTe OTBET, HONb3YICh «POPMYION»:

Iupomemp — 5310 (pomoBoit mpu3HAK) + (BumoBOM

OTJIMYUTENNbHBIN PU3HAK).

6. C nmoMo1so0 HHGOPMAIIUH B TPEATI0KEHHOM TEKCTE OINPEeNINTe, KaK Ha3bIBaeTCsl CIIOCO0
TEIIoNepe1ayt, 3a CUeT KOTOPOro 00eCIIeUnBaETCsl KPyrOBOPOT BO3YLIHBIX Macc.

KpyroBopoT BO3IYIIHBIX Macc Ha MOBEPXHOCTH 3€MJIM MPOUCXOAUT CIEAYIOIIUM 00pa3oM:
TaM, IJle MIOBEPXHOCTh Harpera CUibHEe, BO3[yX HarpeBaercs ObIcTpee M pacuupsiercs. Terbiii

BO3AYX IMMOAHUMACTCA BBCPX, BOBHUKAIOT BOCXOAMIMUC ITIOTOKH BO3yXa. IlogusBINICh BBCPX, BO3AYX
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OXJIAKIAETCS, CTAHOBUTCS 0OJIee TUIOTHBIM U TSIKEIIBIM; XOJOAHBIN BO3/IYX OIMYCKAeTCsl BHU3.

7 . Ilpenyioxxure CBOM peIIeHUs! CIAESAYIOUICH HCUSHEHHOU CUMYayuu:

AHTOH KHMBET C POJUTEISIMH B ICPEBIHHOM JjaoMe (pHC. 7).
B npomenniyro  XonoaHyH 3uUMy ceéMbe AHTOHA MPHUIUIOCH CHIBHO
YBEIUYUTh PACXOJbl HAa OTOIUICHHE, IMO3TOMY JIETOM OBLJIO pPELIeHO
3aHATHCA YTEIJICHUEM JIoMa. B cTpouTenbHOM MarasuHe Nnpeiiaraiiuch
Pa3IMYHbIC TCIIOU3OJIALUMOHHBIC MAaTCpualibl: JIs YTCIUICHUSA CTCH C

dacasga u BHYTpU JAOMa; JJIs yTEIUJICHUS YepauyHbIX MOMEIICHM; s

PucyHox 7 YTEIUIGHUSI TI0JIOB; OKHAa CO CTEKJIONAKeTaMH, O00eCreynBaroIuMu
xopouryto Teron3osiuuio. Ho ¢QuHaHCcOBBIE BO3MOXHOCTH CEMbBU
IIO3BOJISUTM BBIOPATh JIMIIb OAMH W3 BO3MOXKHBIX CIIOCOOOB yTeruieHHs qoma. Ha kakue BOIpoCh
JIOJDKEH HAWTH OTBETHI AHTOH, YTOOBI Hanbosee F3PPEKTUBHO PEUIUTH MPOOIIEMY YTEIUICHHS JI0MA.
Cdopmynupyiite 3TH BOIPOCHI.
Bonpocwi ona obcyscoenua:
- YTo 103BOIMIIO BaMH CIIPABUTHCS C 3aJlaHHEM?
- Kakue 3Hanms1, HEOOXOMMMO UMETh, YTOOBI BHITIOIHUTH JTO 331aHUE?
- B kakux emé »KU3HEHHBIX CUTYallUsIX BaM HEOOXOAUMBI OyayT 3HAHHS, IOTy4YCHHBIC Ha
3aHATHH?

- Kakoii MO>xHO caenarh BEIBOI?

Tema 4: ITnasnenue u omeepoesanue. Hcnapenue u konoencayus. Kunenue.
3asucumocmsb memnepamypvl KuneHus om 0ae1eHus

Texcm Onsa umenun:

Bce xopomio 3nHarot, yto npu temneparype 0 C nex taer. OnbITH MOKA3bIBAIOT, YTO JII000E
KPUCTAJJINYECKOE TeNO (B YaCTHOCTH, JIFOOOI MeTal1) MpeBpallaercs B >KUIKOCTh PU HarpeBaHUU
JI0 oTpenieieHHON Temmeparypsl. [lepexon BelecTBa U3 Kpucmaniuyeckoeo COCTOSIHUS B JHCUOKOE
Ha3bIBACTCs IJIaBJICHUEM. Temneparypy, Ipu KOTOPOM MPOUCXOAUT IJIABICHUE JAHHOTO BEILECTBA,
Ha3bIBAIOT meMnepamypou niaeieHusl.

[InaBneHue nbaa 4yacTo Ha3bIBalOT TassHUEM. [[si Toro, 4roObl MPUHECEHHBINM 3UMOM C
YIIMLIBI JIe]T Ha4ajl TasiTh, OH JIOJDKEH HAarpeThCsl 10 TeMIIepaTypsl IiaBieHus, To ectsb 10 0 C.

Ilepexon BemiecTBa U3 JKUJIKOTO COCTOSIHMS B KPUCTAJUIMYECKOE HA3bIBAKOT KPUCMALIU3A-
yueu. Bona ipu 0 rpanycos Llenbcus HauMHaeT 3aMep3arh,
TO €CTb HpeBpamarbcs B JeJ — KPUCTAUIMYECKOE
cocTtosHuEe. MOXHO 1M ce0e NpeACTaBUTb, YTO IPH

3aMCpP3aHUN BOJAbI BBIIACIACTCA Temio? HOH3.6JIIOI[aI7ITe 3a
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KUTISAIIAM YaiiHUKOM (puc. 8)
W3 Hocuka 4yaiiHMKa BBIpBIBAacTCS Oenecast CTpPYA,
PucyHok 8
KOTOPYIO0 MHOIZA OIIMOOYHO Ha3biBatoT mapoMm. Ha camom
JieJIe 9TO He map, a TyMaH, COCTOSALIMM M3 KPOUICYHBIX KamlesleK BoAbl. Boga B 3THX KamesbKax
UCIBITAlA «IBOMHOE IPEBPALICHUE»: IIPU KUIIEHUN BOJA NPEBpaTWIach B HEBUAMMBIN I1ap, a mnap,
BBUIETEB U3 YaHUKA, B PE3YIbTaTe OXJIAXKIACHUS IIPEBPATUIICS CHOBA B BOLY.

[IpeBpamienue XHIKOCTH B IMap HA3bIBAIOT NApOooOpazoéaHuem, a TpPEeBpallleHUE Iapa B
KHUJIKOCTb — KoHOeHcayueti. Boosnoii nap — 3T0 ra3000pa3HOe COCTOSIHUE BObI.

[TapooOpa3zoBaHue, HPOUCXOAALIEe C IOBEPXHOCTH >KUIKOCTH, HAa3bIBAKOT UCHapeHue.
Hanpumep, BciencTBue wucmapeHUs BBICHIXAIOT JIY)KH, OOpa3oBaBIIMecs Mocie Ioxas. Ecnu
OCTaBUTh CTaKaH C BOJOW HA HECKOJIBKO JHEW, TO BOJA U3 HErO HUCIIAPUTCA, Thl YBUIULIbL IIyCTOU
CTaKaH.

Eciin mocTaBUTh KAaCTPIONIO C BOJOM HAa BKIIOYEHHYIO IUIMTY, TO 4€pe3 HEKOTOpOE BpeMs y JHa
KAaCTpIOJIM NOSABATCA Iy3bIpbKU. Korzma Boma mporpeercss HacTOJIBKO, YTO IY3BIPBKM C IapOM
JIOCTUTAIOT MOBEPXHOCTHU BOJbl, OHA 3aKHUIIAET: I1apo0Opa30BaHUE IPOUCXOTUT BO BCEM 0OBEME
KHUJIKOCTH, a HE TOJIBKO C €€ IOBEPXHOCTU. DTO OCOOEHHO XOpOILIO
3aMETHO, €ClIM HaOJIo/1aTh 3a KUIIEHHEM BOJbl B IPO3pPaYHOM YaiHHKE
(puc. 9). Bona 3akunaer, MoToMy 4TO MPH JaHHOH TeMIIepaType JaBlICHUE
HACHIIIIEHHUS BOISHOTO Mapa cJerka MPeBhIIaeT aTMOC(HEpHOE JaBlICHHE.

Kunenne >XMIKOCTH IIPOMCXOOUT IIPU OIPEINECICHHON TeMIeparype,
KOTOPYIO Ha3bIBalOT TEMIIEPAaTypod KHUIIEHMs >KHIKOCTH. Harmpumep,

temrieparypa kuneHus Boasl — 100 rpanycoB llenmbcus, Temmeparypa

kurieHust a¢upa — 35°C. Ho BBICOKO B Topax BoJa MOXET 3aKUIETh TPU

PucyHok 9

90°C. D710 cBsizaHO C TeM, 4TO arMOc(hepHOe AaBlI€HHE CYIIECTBEHHO yMeHbIaeTcs. M1 Hao6opoT,
€CIIU JaBJICHUE HaJl XKUIKOCThI YBEIMUYMBAETCS, HAllpUMEP, KOTJa BOAA HAXOAMTCS HUXKE YPOBHSA
MOPsI HJIA B CKOPOBApKe, KUIIEHUE MPOUCXOIUT NP O0Jiee BBICOKOM TeMreparype.

Bonpocul ona obcysycoenus:

- Kakue TemioBsle SBICHUS ONMUCHIBAIOTCA B TEKCTE?

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

- Kakoit MOXHO cennaTb BBIBOI?

3aoanus:

1. lononHu cxeMy HEOOXOAUMBIMU TOHSTUSAMHU. [IpenBapUTEeN HO pPAcCMOTPHU CXEMY

niepexo/ia BEIIeCTBA U3 )KUAKOTO COCTOSIHUS B ra3000pa3zHoe u Haobopor (puc. 10)
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2.IlpounTail TEKCT, NMPUBEACHHBIA HIXE.
CocraBp BOIIPpOC IO TEKCTY, OTBET Ha KOTOPBIN
MOXET OBITb  TaKuM. «llomomy  umo
memnepamypa — Nl1A6NeHus  OpPOH3bl  HUdICe

memnepamypuvl N1a61eHUS MEOU.

Onupasice Ha JaHHBIE aPXEOJIOTMYECKUX
HCCIEOBAHUM, MOXHO CUMTaTh, 4YTO MEPBBIM
METaJIIOM, KOTOPBIM CTall TOJb30BaThCS YEIIOBEK,
Obia Meab. Jltomu yMenu IUIaBUTh MeEIb CIIe

B 7-6-M ThICsUeneTusx A0 H.3. Bo BTOpoMm

TBICAYCIICTUI a0 H.D3. YCIOBCK Hay4IUJICA

CXEMA IEPEXOTOE MOMEKT AFHEY ERINECTE IIPOU3BOAUTH CILIaBbl MEAU C OJIOBOM — 6p0H3bI,
G QOUEHODO ATPETATHODD COCTOMEL B MEFTas.

PucyHok 10

KOTOpbIE WMEIU OOJBIIYI0 TBEPAOCTb, YEM MeEllb, a HEBBICOKHE TEMIIEpaTyphl IUIABICHUS
MO3BOJISIIIM U3TOTOBIISITH HEOOXOIMMBIE U3/eius TuTheM. He ciayyaiiHo nMeHHO OpoH3a onpeaenuia
3HAYUTEIBHBIN MO MPOAOKUTEIBHOCTH 3TAll PAa3BUTHS YeJIOBEYECTBA — OPOH30BBIN BEK.

3. «/lomamusist maboparopust». OnummTe, Kak OyJeTe MPOBOIUTH OIBIT, €CIH HE0OXOTUMO
BBITNIOJIHUTH clieAyrolee 3ananue: «Mcenenyiite B JoMalllHUX YCIOBUSIX: OCTAETCs JIM TeMIeparypa
BOJIBI CO JIBJIOM IIOCTOSTHHOM JI0 T€X MOp, MOKa BECh Jie]l HE PacTacT».

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

«B aJIrOMUHMEBON JIOXKKE paciiaBuTh KyCOYEK OJ0Ba, TaK Kak
TeMIiepaTypa IUIaBJICHUs ATFOMUHUS , UeM TeMIlepaTypa ITUIaBICHUS OJIOBaY.
Tabnuia
Bemectso Temnieparypa maBnenus (rpagycos Llenbcust)
ATIOMUHUAN 660
0JIOBO 232

5. MOXXHO 1M TONyYUTh KHUIIATOK U3 cHera? I3 NepeuyucieHHBIX IMPOLECCOB. Kunewue,
OXJICZD!CO@HH@, Haecpeesanue, KOHO@HCGZ/!M}Z, niaejilerue, Kpucmauiiusayusd, - BLI6epI/ITe TOJIBKO T€,
KOTOPBIC HeO6X0)II/IMO OCYIICCTBUTD, 4TOOBI IMMOJIYYHUTH KUIIATOK M3 CHETA. Pacmionmoxxure nx B TOM
MIOCTIeIOBATEIFHOCTH, B KOTOPOW OHM JIOJDKHBI TPOTEeKarh. I[IOMHHTE, YTO CHET COCTOWUT U3
KPHUCTAJUIOB JIbJA.

Tema 5.1 Ilpeocmaenenun o Beenennoii

Texcm 01a umenusa:
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C [naBHMX BpEMEH CYIIECTBYET IMOBEpbE, UTO, €CJIM 3arajarb >KeJaHue, CMOTpsS Ha
MAJaloNIyI0 3BE3/1y, OHO 00s3arelbHO COyeTcs. A 3aJyMBIBAIHCH JTU BBl O MPUPOJAEC SBICHUS
MaJarolIux 3Be3] U BooOuie o kocMmoce. [laaiite oTkpoeM ansi ceOs, uTo ke Takoe BcenenHas,
I'anaktuka, CoslHeYHasi CUCTEMA, 3BE€3/IHBIN JOK/b, METEOPUTHI U METEOPHI.

Bcenennas — 3To mpocTpaHCTBO, BKIItoUaroliee B cedst abcomotHo Bee: CorHIle, TUIaHeTHl,
Hamny ["anakTuky, MAJUTHAP/IBI IPYTUX TaIAKTUK.

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

Ho 4to Takoe 36e30nas cucmema? OHa COCTOMT W3 3BE3/. 3BE3Ibl MPEACTABISIIOT COOOM
HIapbl U3 TOPSYEro, Mo OOJbIIeH YacTH MOHM3MPOBAHHOTO, ra3a. 3Be3 bl U3IIyYaroT CBEeT. B Hempax
3BE3/] IPOUCXOAUT TEPMOSJIEPHASI pEaKLUs.

Hama ConHeunasi cuctemMa COCTOUT M3 OTPOMHOTO KOJIMYECTBA Pa3IUUYHbIX HEOECHBIX TEJ, B
LHEeHTpe KOTOpbix Haxonutcss ConHiue. MIMEHHO OHO yAEpKHMBAET BCHO «KOCMHUYECKYIO CEMBIO»:
MJIAHETHI U KOMETHI, aCTEPOUIBI K METEOPBI, KOCMUYECKYIO MbLIb.

[TmaneTs! Bokpyr ConHIIAa BpAIAIOTCS MO OpOHUTaM, KOTOPbIE MPENCTABIAIOT co00i hopmy
3JUINAIICA — BBITSHYTOM OKpYXHOCTU. B mopsnke ynanenust or CoiHIa OHU pacIoiaraloTcsi B TaKou
nocienoBarenbHocTh: Mepkypuil, Benepa, 3emns, Mapc, IOnurep, Carypn, Ypan, Hentys.
Bokpyr Bcex mianer, kxpome Mepkypus W Benepsi, oOpaimaroTcsi UX €CTECTBEHHbBIE CIYTHHKHU.
CrnytHuk 1uanetsl 3emist — 310 Jlyna. M3-3a toro, uto JlyHa — camoe GIM3KOe KOCMHYECKOE TEJI0
[0 OTHOIIEHHIO K 3emie, ee ynaloch W3y4uTh Hawmydmmm oOpaszom. Ha Jlyne orcyrcTtByeT
armocdepa, a Ha MIOBEPXHOCTH €CTh MAaTEPUKH — TOPHbBIE PailoHbl, 1 MOps. Mopsi — 9TO 3aCThIBIIAS
ByJIKaHWYECKas JiaBa. BeicoTa HEKOTOPHIX TOp AocTturaet 9 km. Temneparypa moBepxHocTH JIyHbI B
nosicotHeuHOM Touke okoio + 130° C. Temneparypa noBepxHocTy JIyHbI HA HOYHOM CTOPOHE OKOJIO
—170°C. Taxxe ecTb OTPOMHBIE KpaTrephl, 00Opa30BaBIIMECS B MECTAX YIapOB METEOPUTOB. 3eMIIS
umeet quamerp 12742 kM, Jlyna — 3474 km, 310 % auamerpa 3emun. Junamerp Connua pasen 109
JuameTpam 3eMIiIu.

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

Crnenyet paznu4arh METEOPBl U METEOPUTHI. MeTeopoM Ha3bIBaeTCsl HE caM 00BEKT (TO €CTh
METEOpPHOE TeNl0), a SABJIEHUE, TO €CTh €ro CBEeTAMMicA ciefl. JTO sABIeHUE OyIeT Ha3bIBaThCs
METEOpOM HE3aBUCHMO OT TOTO, YJAETHUT JM METEOPHOE Telno M3 arMocdepbl B KOCMHUYECKOE
MPOCTPAHCTBO, CTOPUT JIK B HEM UJIM yMaJieT Ha 3eMIIIO B BUJIE METEOPUTA.

Memeopum — TenO0 KOCMHUYECKOTO MPOUCXOXKICHMS, YHaBIIee Ha IMOBEPXHOCTh KPYITHOTO

HeOEeCHOIr0 00BEKTA.
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36€30HbIM  UMU  MemeOopHbIM  00XHCOEM  HA3BIBAIOT METEOPHBIH TMOTOK  OOJBIION
WHTEHCHUBHOCTH.

[Tocne Bbicaaku amepukaHieB Ha JIyHy o4eHb MHOTHE JIIOAM Ha TUIAHETE BEPUIIM, YTO B
Hayane XXI Beka y)xe HUKOro He OydyT yAMUBISATH MYTEHIECTBHS B KOCMHUYECKOM IPOCTPAHCTBE.
OpHako 10 Takoil pPEaJpHOCTH €Ile OuYeHb Jayneko. HecMoTpss Ha aKTUBHYIO JESTENbHOCTb,
BEIYIIYIOCSI B OTOM HallpaBiCHHH, B OJrDKaiiliee NECATHIICTHE BpSA JH YIACTCA PEaaTru30BaTh
no/IoOHBIN clieHapui. briaromapsi M3yd4eHHMI0O KOCMHYECKOTO MPOCTPAHCTBA MOXHO HE TOJIBKO B
OyayuieM OpraHu3OBbIBaTh IOJIETHl Ha JpPyrue IUIAHEThl, HO M YIAY4YIIUTh >KU3Hb Ha 3emJe.
HccnenoBanus B 3TOW 001acTH MO3BOJSAIOT MOJy4YaTh LEHHBIE CBEACHUS, CIOCOOCTBYIOLIUE
pa3pabOTKe HOBBIX TEXHOJIOTHH.

Bonpocul ona oocyscoenusn:

- O 4éM roBopuUTCS B TEKCTE?

- Uto HOBOTO BBI y3HAIU?

- I'ne u xorna BbI CMOKETE BOCIIONIb30BATHCSA ATUMU 3HAHUSIMU?

3aoanusn

1. CTpouTenbCTBO OTPOMHBIX TENECKONOB Ha 3emiie M pa3MeleHHE KOCMUYECKUX
TEJECKOMNOB, TakuX, Kak «XABBJI», Ha okoI03eMHON OpOUTE, CTOUT COTEH MIJLIHOHOB JOJIAPOB.
[TpuBenuTe apryMeHTHl «3a» M <«IIPOTHUB» HEOOXOIWMOCTH OTPOMHBIX (DHMHAHCOBBIX 3arpar Ha
ACTPOHOMHUYECKUE UCCIIEJOBAHHUS.

2. [Ipennonokum, BBl y4acTByeTe B MPOEKTE CTPOUTENbCTBA JYHHBIX oOMTaeMmblx 0a3. Ha
Kakhe BOIIPOCHI HYXHO HAMTH OTBETHI, MPEXKIEe 4YeM HadaThb CTpouTenbcTBo? Cdopmynupyid
HECKOJIbKO TaKHX BOIIPOCOB.

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

4. UckmounTe TUIIHEE MTOHATHE B Psy: 3Be31bl, Beenennas, ['anakTrka, 3emis, qBUrarenb,
MeTreoput. OO0OCHYITE CBOE pelieHue.

5. CocraBbTe BOMPOCHL, 110 OTBETAM Ha KOTOPBIE Bbl CMOXKETE IMOJIYYUTH MPEICTABICHUE O
CcTpoeHuM BcesreHHoM.

6. Ha ocnoBe wuHdopmaimy, MOTYYEeHHOH W3 TEKCTa, CHENaiTe BBIBOA O TOM, Kakue
BO3MOKHOCTH OTKPBIBAET Pa3BUTHE KOCMOHABTHKH.

7. IlocTpoiiTe auarpaMmy, MO3BOJISIOUIYI0 OLIEHUTh COOTHOIIeHHE pa3mepoB ConHia,
3emuu, JIyHBI.

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

Texcm ona uzyuenus:
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Cmpoenue Conreyrou cucmemsb! Hamra Conneunas cucreMa COCTOUT U3 LEH-
Tpa.HLHOFO TCJ1a COJIHI_[a U IIJIaHCT, KOTOpBIe BpaH_IaIOT-

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

Iemanm

Kgutep Carypn Ypau Henrtyw

é Q » M Ovoxe K ColHILY pacroiosKeHa IJIaHeTa, TeM ObIcTpee
" JBUKETCS W MEHBIIIE BPEMEHH OHA TPATUT HA OJIUH

006opoT. Bcero Bokpyr ComnHia BpamaeTcst 8 miaHer.

CBoM MMEHA IIaHCThI MOJIYYHJIM B YCCTh PUMCKHUX 0o-

PucyHok 11

roB. Mexnay opoutamu Mapca u FOnurepa HaxoauTces mosic acTepouioB, 3a opoutoii Henryna na-
xoautcsa nosic Koiinepa u 3a nosicom Kolinepa, BeposiTHO,
pacnoioxeHo obiako Oopra. PaccMoTpuM OCHOBHBIE Xa-
PaKTEPUCTUKHU ILJIAHET.

OpO6uta mnanetsl Benepa Bropas ot Connma. ['on
Ha Benepe anutcs 225 cyTok, a oquH 000pOT BOKPYT OCH
243 cytok. B otnmume ot npyrux niaHet, Benepa Bpamia-

€TCA B CTOPOHY IPOTUBOIIOJIOKHYHO CBOCMY JABUKCHHIO

o opoute. Benepy nHOrIa Ha3BIBAIOT «CECTPOH 3eMIIN,

HOTOMY YTO 00€ IUIaHEThl MOXOXKU pa3MepaMu, CUJION TSHKECTH M cocTaBoM. OJHAKO yCJIOBHS Ha

JBYX IJIaHETaX O4eHb pa3Hble. ATMocepHoe naBieHue Ha Benepe B 90 pa3 Oosibliie 3eMHOTO U CO-

cTOuT Ha 96% W3 YIIEKHUCIOro ras3a. YTJEKUCIBIA ra3 co3AaéT NMapHUKOBBIH 3PQEKT, modTomy

Pucyron 12 BONMM3M 1OBepxHOCTH BeHeprl TemmepaTypa OKOJIO

450°C! IToBepxHOCTh BeHeps! 3akpbiTa I'yCThIMH OOJaKa-

MU, COCTOSIIIIMMU U3 KaresleKk cepHod KHcaoThl. B atmocdepe Benepsl MonHuM ObIOT B /1Ba pas3a

yaimie, yeM B 3eMHOU. [Iprupona Takol 31€KTPUYECKOM aKTUBHOCTH ITOKa HemsBecTHa. M3-3a mior-

HOM aTMoc(epsl OCBEIIEHHOCTh Jake B MOJACHb OUeHb ciabas. Ha nmoBepxHoctu Benepsl oOHapy-
’KEHBI THICSIYH JIPEBHUX BYJIKAHOB, H3BEPraBIIKX JIaBY, Pa3IOMbI, FOpsI (puc. 12).

Camas 3HakOMas M caMas U3y4eHHas IUIaHeTa — 3eMils. 3eMils, B OTIM4ue oT MepKypus u
Benepsl, umeer ogun ecrectBeHHbI criyTHUK — JIyHy. Panuyc JIyHsl Bcero B 4 pa3za MeHble pa-
quyca 3emnd. [ToaToMy 3emitto 4acTo Ha3bIBAIOT «JIBOMHOM muiaHeToi». [TomHblil 060poT BOKPYT
3emun JIyHa coBepmiaet 3a 27,3 cyTok. 3a 370 ke BpeMs JIyHa nenaer oJuH 000pOT BOKPYT CBOEH
oCH, ITI03TOMY OHa IOBEPHYTA K 3eMJIe Bcerja oJHoi cropoHoi. Ha Buaumoit ctopone JIyHsl MHOTO
TEMHBIX y4acCTKOB, X Ha3bplBatoT Mops. Hampumep: Mope Hoxneit, Mope fcHoctu, Okean Byps.
JlyHHbIe KpaTephl MONYYHSIM UMEHA U3BECTHBIX yU€HBIX. CaMbIMH KPYIMHBIMH KpaTepamH C Jiyde-

Boi1 cucteMoil sBisitoTcest Tuxo, Kermnep u Konepuuk. ['opHbie XpeOThl OMyYMIM Ha3BaHUS 3€MHBIX

rop (Kaska3, Anbmel, [Tupenen u ap.). Ha oGpatHoii ctopone JlyHsl Mopeil maino. 31ecb MHOTO
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KpaTepoB, HA3BaHHBIX B YECTh 3HAMEHUTHIX JroAeh 20 Beka. M3-3a Masnoro Tsarorenus Ha JIyHe HeT

aTMoc(hepsl.

Sabne Deimsos
P o 3450 e Mapc [Tnanera Mapc (puc. 13) Ha3Bana umenem 6ora
Passnpas 102127 - 112015 o

BOMHBI 3a KpacHOBAThI OTTEHOK, OOYCIIOBJICHHBIN
HaJM4YMEeM B KOpe OKHCIIOB kene3a. [inanera umeer nBa
HEOOJIPIINX CIYTHHKA HENpaBUIbHON (hopmbl PobocC u
Jlelimoc («cTpax» M «y)Kac») — CIIyTHUKU BOWHBL. Ha

Mapce ectb armocdepa, nasiaeHue koropor B 150 pas

PucyHok 13

cmabee 3emHoro. IloaToMmy ©Ha Mapce Oombioi

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

[IpumeuarenpHOl 0coOeHHOCTBIO Mapca sBIseTCA

OTPOMHBIN KaHbOH Mapunep manunaoi moutu 5000 kM, mmpuHo# 10 200 kM 1 myouHo# 10 5 kM. Ha

Mapce HaxXoIUuTCA caMas BBICOKaAA ropa B ConHeuHoOl cucTeMe — BYJIKaH Omumi BeIcoTOM 27 kM. B

KoHIIe 19 Beka uTanbsiHCKUM yu€HbI Ckuanapeniu oOHapyXuil B TEJIECKOI JIMHUHU, Ka3aBLIMECS

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

HaWTH JKU3Hb Ha Mapce. N3MeHeHue 1BeTa IMOBCPXHOCTHU Mapca y‘IéHHe CBA3BIBAJIM C POCTOM

paCTeHI/Iﬁ A CMCEHOH BpeMéH roga. PeanbHOCTH OKazanach HpO38H‘IHCI>i. Hang MMOBCPXHOCTLIO

IUTAaHETHI YacTO AYIOT CHIJIBHBIE BETPBI, CKOPOCTh KOTOPBIX noxomuT 1o 100 m/c. HeGomnpimas cuna

TSKECTU MO3BOJIACT AAXKC PA3PCIKCHHBIM ITOTOKaM BO34yXa IMOJHUMATbL OrPOMHBLIC obOnaka IIbIIN,

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

OKa3aJIluch BBICOXINMMH. B HacTosiee BpCMsA BOAA Ha Mapce O6H3py>KCHa TOJIBKO B BHAC JIbJA4,

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

HU B HACTOSILIEM.
3aoanun
1.Mcnionb3yst TeKCT U TabIHILY, ONIpeIeInTe, Ha KaKue JABE TPYIIbI MOKHO Pa3eiuTh BCe

TJIaHETHI 110 uX Macce. CBOE perieHni 000CHYHTE.
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OCHOBHbI€ XapaKkTepucTuku nnaHet ConHeYHou

CUcCTembl

MNnaxerta Awanete | Macca | Opt#mane | Nepoa | CyTkm
Bacd oGpauie
panwye, 2.
< HUA, NeT

-t

Mepkypuin| 0,38

N

® N O O s B

2.BHuMarenbHO paccMOTpUTE N300paskeHHsI Ha pucyHke. HazoBuTe mtaneTsl, 0ObsCHUTE

CBOE pelieHue.

lNMnaHeTbl 3eMHOM rpynnbl

© *

0% o

0,53 Paamepbl nnaner a8
4 paguycax 3emnm

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

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

+25°C po -125°C

KanboH MapuHep

» [opa Onumn-
y Camblit GONbLLOK
BynkaH ConHeyHou
cUcTeMbl

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

Mope fcunoctu. O60cHYy#TE CBOE pelieHue.
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5.Bepno nu noetcs B necHe? [lonTBepau CBO OTBET CIOBaMU M3 TEKCTA: « Ymeeporcoarom

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

Tema 6: Ilapcmea »ncusoit npupoosl
«Becb ocpommblil Mup Kpyeom MmeHs, HAOO MHOU U
Nn000 MHOUL NOJIOH HEeU3BECIHbBIX MAlIH.
A 6y0y ux omxpwvleamsv 6CHO JHCU3Hb, NOMOMY YMO
9MO camoe Y8leKameibHOe 3aHAmue 8 Mupey
B. buanxu
Bonpocul ona oocyscoenusn:
- ComacHbl JId Bbl C MHEHUEM MHCATENS, ToYeMy?
- Uto naét Kaxx10My 4eJI0OBEKY 3HaHHUE MPUPOJIBI?
- U3 kakux UCTOYHUKOB HH(GOPMAIIN MOKHO TOTy4aTh HEOOXOAMMbBIEC HAaM 3HAHHSI O IPUpojIe?
Texcmul 0n1a umenus:
Y10 TaK0oe MXH M JUIIATHUKHA

MXU ¥ JIMIIaAWHUKY MOSIBUJIMCh MHJUTMOHBI JIET Ha3aa. OHU KWK elle BO BpeMEHa JUHO-
3aBpOB, U MO Cel JeHb Ha BallyHaX, Ha JIEPEBbIX M MPOCTO HA BIAXKHOHN 3eMiie MOXKHO OOHapy-
JKUTh 3TH pacTeHUs. MXu oueHb pa3HOOOpa3Hbl. Y HEKOTOPBIX M3 HUX TEJIO PACUICHEHO Ha CTe-
OeJIb M JIUCTHSI, @ Y HEKOTOPBIX OHO MPEJCTABIISACT COOO0M €IMHOE TEIO — CIIOCBHIIIE.

Mxu. HekoTopble yuyeHbIEe CUMTAIOT, YTO MXHU MPOU3OILUIN OT 3€JIEHbIX WU OypbhIX BOJ O-
pociieid, a HEKOTOpbIe YTBEPKAAIOT, YTO UX MPEIKaMH SBJISIOTCS HU3IIKE NCUiIoPuThl. Tak unu
HWHaue, OOJBITUHCTBO CXOJSATCA HAa TOM, YTO MXH U JUIIAWHUKUA CTAJIM TYNMHKOBOM BETBBIO IBO-
moruu. To ecTh, BCEBO3MOXKHBIE MATOPOTHUKH, IIBETHI U JE€PEBHSI BEYT CBOIO POJOCIOBHYIO HE
OT HHX, & OT BRIMEPIIUX NMCUIO(PHUTOB.

Y MXOB M JUIIAaHHUKOB HET ceMssH. OHM Pa3MHOXAKTCS CIIOpaMU — MEJIbYANIINMU TIbI-
JUHKaMH, HE 3aIlUIICHHBIMU O00OJOYKONW M HE COJEpX,alUMMH MUTATEIbHBIX BemecTB. Coeau-
HUTHCSI «OTIIOBCKAs» M «MaTEPUHCKas» MbUIMHKA MOTYT TOJIBKO B
BoJie. M3-3a 3TOr0 UMb OHA U3 MUJUIMOHOB MBUIMHOK MOXET Ipe-
BpaTUThCA B HOBOE pacTeHue. ['opaszno s dextuBHee Apyroi cmo-
c00 pa3MHOXKEHUs, KOT/Ia YacTh PACTCHUS OTIENsAETCS U pa3pacra-
erca. Kcratu, Tak MOTYT pa3MHOXKAThCA MPAKTHUYECKU BCE pacTe-
Hust. OJIHAKO TaK HOBOE PAacTEHUE MOSBUTCS PSAJIOM, a CIIOPHI BETEP
MOXET YHECTH 32 MHOTHE KMJIOMETPBI OT PACTEHUS-KPOJAUTEISNY.

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

TBI-pU30UJbl, KOTOPBEIMH PACTCHUE KPCHIUTCA K 3EMJIC, KAMHIO WU




JepeBy. M3-3a 3T0ro MOX He MOKET I0JIy4aTh BOAY M a30T U3 N0YBbL. [103TOMY MXU nocensrorces
B CBIPBIX MECTAaX, I/Ie 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 — BeJlb 3/I€Ch UM He OyayT MeIlaTh PacTU JpYrue pacTeHHUs.

JInmaliHUK — 3TO OYEHb MHTEPECHOE pacTeHue. TouyHee, ero u pacTeHUEM Ha3BaTh TPY I-
HO. Benp nmumaifHUK — 3TO BOJOPOCIN U TPUOBI, )XKUBYIIHE BMecTe. | pud ymeeT BIUTHIBATh BOAY
¥ a30T U3 MOYBBI, a BOJOPOCIIH, )KUBYIIHNE HA €T0 TOBEPXHOCTH, YMEIOT OCYIIECTBIATH (DOTOCHH-
Te3, 00pa3ys U3 BOJABI U YIJIEKUCIIOIO ra3a noJj AeHCTBUEM COJHEYHOI'O CBETa yrieBOjbl. Takum
00pa3oM 3TH JKUBbIE OPraHU3MBbl OTJIIMYHO JONOJHAIOT IpyT apyra. I'pud u Bogopocip Tak XO-
pOIIO MPUCIOCOOMINCH APYr K APYry, 4TO 0Opa3oBajii HOBOE pacTeHHME — JMIIaiHUK. Takoe
TECHOE B3aUMO/ICHCTBHE HA3bIBAETCS CUMONO30M.

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

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

3aoanusa:
1. BuaumarenbHO paccMOTpuTe pucyHKH. C MOMOIIBIO MTONy4eHHOW HH(OPMAIIUY TOMOTHUTE
PEIOKCHHUS

Cmebenv xeowa

Cmebenv niayna
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KOpeHb noGer

2. C TOMOINBI0 TPUBEAEHHOTO OMHMCAHMS TUISCEHU IMOMPOOYyHTe M0Ka3aTh, YTO IUICCECHb — TOXE

TpUOBbIL.
NMnecHeBble rpuobhbI

Mnecexs NORBNAIWASCA Ha Xneda !
APyTiX NPORyXTax

TOmE MPHGas.

Mnecans NOXOKA HA CTYREHWCTYIO

NNERKY 1IN KYCOMEK

Gapara — 3NéNoro, ceporo, Syporo.
HexoTopeie Bigw

MNECEHN HENONLSYIOT B ChIPOGENan AR
NPHARNKA ChIpY

ONPEgenEHHOTD POMATA. MHOMME BUALL

NONYMEHKA BMTAMIHOB,
BHTHEHOTHIOE, EPMENTOR,
CTEPORAHEIX FOPMOHOE.

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

4. Kakue u3 yka3aHHBIX pOACTBEHHBIX pacTeHUil mpouspacraioT B Poccun?

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

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

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

7 KJaace
Tema 1: Cmpyxkmypa u ceoiicmea éeuiecmea
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Texcmul 0132 umenus:

Texer 1

BbpoyHoBckoe nBrkeHnEe — OeCOpSII0YHOE JIBIKCHHE MAJIbIX (pa3MepoM oKoiio | MKM) gac-
THII, B3BEUICHHBIX B JKU/IKOCTH WJIM Ta3e, IPOUCXOIAINEE IO/ JEHCTBHEM TOIYKOB CO CTOPOHBI MO-
nekyn okpysxaromieit cpensl. OtkpoiTo P. Bpoyrnom B 1827 r. BuguMelie TOJIbKO MOJI MUKPOCKOIIOM
B3BEILICHHBIC YACTULBI IBM)KYTCS HE3aBHCHUMO JPYT OT JIpyra W OMHCHIBAIOT CIOXKHBIE 3UI3aroo0-
pa3HbIe TpaeKTOpHU. BpOyHOBCKOE IBIKEHHE HE OCIa0eBaeT CO BPEMEHEM U HE 3aBHCUT OT XUMH-
YECKUX CBOMCTB cpebl. IHTEHCUBHOCTD JBIKCHHUS YBEITMYMBACTCS C POCTOM TEMIIEPATYpPhl CPEIbI
U C YMEHBIICHNEM €€ BA3KOCTH U Pa3MEPOB YACTHII.

B 1908r. XK. Ileppen Hauayn Konu4yecTBEHHBbIC HAOIIOAEHUS 32 JABMXKEHHEM OpPOYHOBCKHX
YaCTHII 10T MUKpOcKoroM. Kporeunsie mapuku noutu chepuieckoid GopmMbl M IPUMEPHO OANHA-
KOBOro pasmepa lleppeH mosiydan U3 ryMMUT'yTa — COKa HEKOTOPBIX TPOMMUYECKUX JEPEBbEB. DTU
KpOILIEYHbIE HIAPUKK ObUIM B3BEILEHBI B TIIUIEpUHE, cojaepxaiiem 12% Boabl. Boopyxuuuce ce-
kyHznomepoM, JK. [lepper oTMedan U MOTOM 3apHCOBBIBAI (KOHEYHO, B CHIIBHO YBEIMYEHHOM Mac-
mrabe) Ha aucTe OyMaru MoJIOKEHUE YacTHIl Yepe3 Kak/ble MOIMUHYThl. COoeuHsIs MOTyYeHHbIe

TOYKHU IIPAMBIMH, OH IMOJYYaJI 3aMBICIIOBATBIC TPACKTOPHUH, TPHU U3 KOTOPBIX IMMOKA3aHbI HA PUCYHKC

14.

3aoanusa:

1. Tlo pucyHky ompenenure CpelHue CKOpo-

CTH TpEX 6pOYHOBCKI/IX JacTull 3a IICPBBIC

10 MuH HAOIIOIEHWS.

2. Ompenenute, MOYEMY CKOPOCTH ITHUX dYac-

TUI TIO BEJIMYMHE U HAMpPaBICHUIO pa3liu-
YarTCsl MeXAY cOo00i? YKaKuTe HECKOIb-

KO OCHOBHBIX IPUYHUH ISTOTO pasjindus,

BbIOpaB M3 CIHCKa BO3MOXKHBIA HOMED

IMPaBUJIbHOI'O OTBETA! PucyHok 14
1 — oHUM UMEIOT pa3IUYHYI0 Maccy; 2 — OHU UMEIOT
pasnnyHyto GopMy; 3 — UX CTOJIKHOBEHUS C MOJIEKYJaMH OKpY»Karollel cpelbl UMEIOT CITy4alHbIN
XapakTep.
3. Kaxk mormna Obl BBITTISACT TPASKTOPHS OPOYHOBCKOH YacTHUITHI TIPH HAOIIIOJICHUN €€ T10-
noxxennst He yepe3 30 cexyHn, a uyepe3 kaxapie 10 cekynn? M3o0pa3ute BOZMOKHYIO TPACKTOPHIO
YaCTULbI, HAJIOXKHUB €€ Ha TPAEKTOPHIO, MOJIYYEHHYIO NP M3MEPEHUsX MoJiokeHus depe3 30 ce-

KyHJI. CTpesikoit 0003Ha4eHO HalpaBIeHHUE ABHKEHHSI OPOYHOBCKOM YaCTHIIBI.
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Tekcer 2

dnddys3us

Huddys3uto ynoOHO HaOMOAATh B IYCTHIX TefsiX. Takoil rejib MOKHO MPUTOTOBUTH, HAIOJI-

HUB 0aHOUKy 4-5%-HBIM pacTBOpPOM jkenaruHa. JKenaTuH cHavyasia JOJDKEH HECKOJIBKO 4acoB Ha-
OyxaTp, a 3aTeM €ro MOJIHOCTBIO PACTBOPSIOT MPH MEPEMEIINBAHUY, OITYCTHB OAaHOUKY B TOPSYYIO
Bony. [Tocine oxnakaeHus moiry4aercsi HOYTH MPO3pavHbli Teib. ECiu ¢ MOMOIIBI0 OCTPOro MUHIIE-
Ta OCTOPOKHO BBECTU B IICHTP TOW MacChl HEOOJBIIONW KPUCTALIUK MIEpPMaHraHaTa Kaius («map-
TaHIIOBKW»), TO KPUCTAIMK OCTAHETCSl BUCETh B TOM MECTE, TJI¢ €r0 OCTaBHIIU, TaK KaK I'ejib He Ja-
€T eMy yImacTh. YK€ 4epe3 HEeCKOJIbKO MUHYT BOKPYT KPHCTANIMKa HAYHET PAcTH OKpAIICHHBIA B
(GHMOTETOBBIN IIBET MIAPUK, CO BPEMEHEM OH CTAHOBHTCSI BCe OoJbIIe M OOJbIIe, TOKa CTEHKH Oa-
HOYKHU HE UCKa3AT ero gopmy. Takoi ke pe3ynbTaT MOKHO IMOJIYYUTh U C MIOMOIIBIO KPUCTALTIAKA
MEJIHOTO KYIIOpOCa, TOJIBKO B 3TOM ClIydae IIapUK MOJYIUTCS HE (PUOJICTOBBIM, a FOJIYObIM.

Bonpocul ona obcysymcoenusn:

- [louemy okparmrenHas u3-3a quddy3un o01acTh reqst umeer popmy mapa?

- Kak u3menutcs gopma u pazmepbl OKpaIIeHHON 00IacTH MPU YBEIHUYEHUU TeMIlepaTyphbl
Telis: YBEIMYUTCS, YMEHBIIUTCS, HE U3MEHUTCS, U3MEHUTCS?

- Kak m3mennrcst hopma okpameHHOH 00I1acTH, €CIi W3HAYaIbHO CO3/1aTh U MOIIEPKHBATh
pasznuuue TemrepaTryp BepXHeEH yacTu eMKocTu (Oojee Harperas) M HUXKHEH yactu (OoJiee X0Io/-
Has)?

3aoanusa:

1. M3o0pa3ute Ha pUCYHKE MpenoiaraeMyto GopmMy OKpaieHHONH 00JacTH Tejsl.

Tekcr 3

Ter yxe 3Haemb, YTO Kaxaoe (UIMYECKOE TENO WIM SBICHHE XapaKTepU3yeTrcs
onpeAeNeHHbIMA (DU3MUECKUMH BeIHMYMHAMU. HamoMHUM HEKOTOpble M3 (PU3MYECKUX BEITUYHH:
Macca, CKOpOCTh, 00beM, BpeMsi, TeMIEeparypa, JInHA. [Ipu n3ydeHnu Teq U SBICHUH HEOOXOAMMO
MIPOU3BOANTE W3MEpeHHs (PU3MUYeCKUX BeaWurMH. Kaxayro (U3HUYECKYI0 BEIIMYUHY H3MEPSIOT B
OTIpeIeTICHHBIX €IUHUIAX, KOTOPbIe HA3bIBAIOTCS €AUHUIIAMH JaHHOW BEIMYUHBL. 3HAYEHUE OJTHUX

(I)I/I3I/I‘-ICCKI/IX BCJIIMYHMH HU3MCPAOT C IMMOMOLIBIO HpI/I60pOB. FOBOp}IT, 4TO HNPOU3BOIAT IIPSAMBIC
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u3MepeHus PU3NYECKUX BEJTMUYMH. 3HaUCHHE JAPYTHX BEJIMYUH MOJIYYalOT IMyTeM BBIYMCICHUNA. DTO
KOCBEHHBIE U3MEPEHUS.
BeinonnuTe 3amaHue, CBSA3aHHOE C MNPSMBIMM M KOCBEHHBIMH H3MEPEHUSMH, a IIOTOM

MMPEACTABbTC PEC3YIIbTAThl OIIbITAa B BUIC cTOI0YaTOM JAuarpaMmablI, YTOOBI HarlBsIJHES IPCACTABUTDH

pe3yNbTaThl CBOCH PaboTHI.

B tabnuiie nmpuBeneHbI 3HAYCHUST MAcChl U 00BheMa YeThIpeX 00pa3lloB U3 MOKA HEH3BECT-

HBIX HaM BCIICCTB.

OO6pa3ibl Macca, kr O0BeM, M3
Oo6pasen Nel 3,65 0,0005
O6pa3zer Ne2 54 0,002
O6pa3ery Ne3 11,3 0,001
Oo6pazer Ned 14,6 0,002

3aoanusn

1. OnpenenuTte, U3 KaKoro BEIIECTBA CAENIaH KaK bl oOpasen. OmnuimTe, Kak Bbl Oyiere
3TO AeNaTh ¥ YTO BaM JUIsl 3TOTO MOHAJA00UTCS.

2. YKaxuTe, Kakue JaHHbIE BBl [TOJIyYUTE B PE3YJIbTATE NPAMBIX U3MEPEHUH, a KaKUe — B pe-
3yJIbTaTe KOCBEHHBIX.

3. [IpencraBpTe MoTydeHHBIE BaMH PE3YJIbTAThl B BHIE CTOJI04YaTOl auarpammel. [logymaii-
Te, 4To OyJIeT O3Ha4yaTh BBICOTA KaXJOTO CTONOMKa Ha auarpamme? Kakue mommucu OyayT mon
KaX/IbIM CTOJIOUKOM?

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

Tema 2: Mexanuueckoe osuycenue. I'uopoycunumens

Texcm Ona umenua:

[lepBbIii maTEHT, CBS3aHHBIA C THIPABIMYECKUM yCHUJIEHHEM, OblUl mosiyueH dpenepuxom
Jlanuectepom B BenukoOpuranuu B 1902 roxy. Ero mzobperenue npeacTaBisio cOOON «yCHIIH-
TEJNbHBIA MEXaHW3M, IIPUBOAMMBIN IIOCPEACTBOM T'MApaBIMUYECKON »Heprun». B 1926 rony unxe-
Hep [1upc Dppoy npoaeMoHCcTprpoBa B kKomnanuu />keHepasl MOTOpPC THAPOYCHIIUTEND PYJIS.

OpHa 13 BO3MOXKHBIX KOHCTPYKIUI aBTOMOOUIIBHOTO THAPOYCHIIUTENS PYJisi, Ha3bIBAEMOTO

30JI0THUKOBBIM, H300paXkeHa Ha pUcyHKe 15.
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W] (1)

OT 1l Kanans: rmapopacnpenenurens (3)
i ©) Hacoca K ~/

(2)

Pabou4i nopiuctHs

Brixonsoe 38eH0 (5)

~Jdr
N
.........................

~_IIpasas nonocts runponenrarens (4)

PucyHok 15

B a1oli cxeme mepemenieHue ymnpapisitonield pykosTkda (1) BImpaBo depe3 MEXaHHYECKYHO
CBSI3b BBI3BIBACT CMEIIEHUE 30JI0THHKA (2) Takxke BIpaBo. [Ipu 3TOM OTKPBIBAIOTCS KaHAJbl 30JI0T-
HUKOBOTO Trujipopacnpezaenutens (3), B pe3ysibTaTe 4ero rujipaBinyecKkas )KUJIKOCTb OT Hacoca Io-
JIaéTcsi B IPaByIO MOJIOCTh rujipoaBurarens (4). B aToit mogocTy ruipouuivHapa BHEIIHUM HACcO-
coM co3aétcst U30BITOYHOE JIaBJICHHE, U, KaK CIEJICTBHE, BBIXOJAHOE 3BEHO (5) IBHMXKETCS BIPABO,
TO €CTh B TOM K€ HampaBleHUH, 4To U pykosATKa (1). [lockonbKy BbIXOAHOE 3BEHO (5) KECTKO CBS-
3aHO C KOPITYyCOM pactpenenauTes (6), To mepeMeiieHrne BbIXOIHOTO 3BeHA BhI3bIBAET TAKOE KE IO
BEJIMUMHE MEPEMEILEHUE KOpIlyca pacnpenenuTens. B pesynbraTe cMelieHus Kopiyca pacipene-
JUTeNs, KaHaibl (3) B TUApopacnpeaenuTese nepeKphIBalOTCs MOACKaMH 30JI0THUKA U TOJjada K I-
KOCTH OT Hacoca B MOJOCTh TUAPOILMINHIPA MpeKpaiaerca. Takum o0pa3om, U yrpasisionas py-
KOSATKA, ¥ BBIXOJHOE 3BEHO YCTPOWMCTBA JBMXXYTCA CUHXPOHHO. OJHAKO 3a CYET TOrO, YTO YCHUIIUE
Ha BBIXOJIHOM 3BEHE CO3JaETCs 3a CUET JABJIEHMSI, Pa3BUBAEMOI0 HACOCOM, TO ATO YCHUIIME MHOIO-
KpaTHO 0OJIbIlle, YeM yCHIINE, MPUKIIAIbIBAEMOE K pyKosATke onepatopoM. KoaddummeHT ycunenus
CIEIANINX TUAPONPUBOIOB MPAKTUYECKH HEOTPAHHUYEH, U MOIIHOCTh BXOJHOTO CHTHAama MOXET

OBITh YMCHBIICHA O HUYTOKHO Majol BEIMYHHEI.

3aoanua:

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

2. Ilogymaiite, ecny JaBJIEHUE TMAPABIMYECKON KHUAKOCTH, CO34aBAEMOE BHEIIHUM HAcCO-
COM, YBEJINYUTh, TO KaK U3MEHUTCS CHUJIa, IEUCTBYIOIIAsl Ha pabounii MOpIIEHb?

3: Byner nu ocraBaThCsl IOCTOSTHHOW CuIIa, AeMCTBYIOIIasi Ha pabounii MOpUIEHb BO BpeMs

NEPEMCIICHUS PYKOATKHU ITPU OTKPBITHIX KaHAJIaX rnnpopacnpeﬂenHTenﬁ?

Tema 3: 3emnsn, muposoii okeau
Texcm Ona umenua:
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DXO0JIO0T MpeaCcTaBIsieT co0oi MpUOOpP, KOTOPBIA HCIONB3YEeT YIbTPa3BYKOBBIC BOJHBI IS
UCCIICIOBAaHMS CTPYKTYPBI U penbeda J1Ha, OOHApYKEHUSI TOJBOIHBIX OOBEKTOB M PHIOBI. JXOJIOT
COCTOMT M3 JBYX YacTel — JlaT4MKa, COAEPIKAIIero YCTPONUCTBA Mepead U MprueMa yiabTpa3ByKo-
BBIX BOJIH, U AuCIUIes. [laTunk ycTaHaBIMBAETCS HA JHUIIE CyJHA HU)KE BaTEPIUHHUU (YPOBEHB IO-
rpy’keHus cyHa). JlaTuyiK noChlIaeT CUTHANIBI B CTOPOHY JHA U IPUHUMAET CUTHAIBI, OTPAKEHHBIE
OT JIIOOBIX MPENATCTBUMA. JlaHHBIE OT AaTuMKa 00pabaThIBAIOTCS U BBIBOJSATCS HA SKpaH AMCIUICS B
BUJIC JABIDKYILIETOCS TpaduuecKoro u300pakeHus JHAa ¥ BCeX OOBEKTOB HA IMMyTH CHTHAJA. JTO MO-

3BOJIIET cOOpaTh HHPOPMAIIUIO 000 BCEM, UYTO €CTh B TOJIIIE BOJIBI.

- T

3aoanus: - -

1.lns moctpoeHus M300paskeHUsl HA M OOBEKTOB Ha
NyTH CUTHAJIa HEOOXOIUMO BBIYHCIUTH PACCTOSHUE OT JaT4u-
Ka-u3J1ydaTelis YIbTPa3BYKOBBIX BOJIH /10 IIPEMATCTBUS. YIIbT-
pPa3BYKOBBIE BOJHBI PACIIPOCTPAHSIOTCS B BOJE CO CKOPOCTBIO
okoyo 1500 m/c. Ykaxwure, 4TO JOJDKEH U3MEPUTH IXOJOT IS
MOCTPOEHHUS N300paKeHUs?

2. Amepukanckuii yuenslid P. Copmact B 2004r. yr-

BEPKAaJ, UTO OOHApYXUJ JereHnapuyo Atnanruny B Cpenu-

3eMHOM Mope, 6mu3 Kunpa. OH mpoBel ucclieloBaHne MOBEPXHOCTH 36MJIM Ha IryOuHe 1.5 Thic. M
C TIOMOIIBIO 3X0JI0Ta U oOHapyxwI Oojee 70 COBIMAICHUI ¢ OMMCAHUSIMHA AKPOTOJS ATIAHTUIIBL:
MHOTOKHJIOMETPOBasi CTEHA, XOJIM, OKPYKEHHBIN BaJoM, INTyOOKHE PBBI, a TaK)Ke Oepera BhICOXIIEH
peku. Hapucyiite ynpoieHHyI0 cXeMy ero UCCIIeIOBaHHHA.

3. B Mopckoli BoJie CKOPOCTh YIIBTPa3BYKOBBIX BOJH YBEIUYHBACTCS C POCTOM JABJICHUS.
OrnpenernsieMoe 3X0JI0TOM PacCTOsTHUE 70 JHA OYJIET OTINYAThCS OT HCTHHHOTO?

BriOepure npaBUIIbHBIN OTBET:

1) ono Oyzet Ooubiiie, 2) oHO Oy/AeT MEHbIIIE, 3) OHU OyIyT paBHBI.

Tema 4: Mapuanckasa énaduna

Texcm Onsa umenusn
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MapuaHckas BaJguHa — riryoodaiiiiiee MecTo 3eMHOH MOBEpXHOCTH. PacmonoxkeHo oHo Ha
3anagHoi okpanHe Tuxoro okeana B 200 kmiiomeTpax BOCTOUHee MapuaHCKOro apxumenara. ¥ye-
Hble-OKeaHOorpagbl 10Jroe BpeMs IbITAINUCh Y3HATh €€ UCTUHHYIO I1yOuHy. MccnenoBanus pa3HbIx
JeT JaBaJid pa3Hble 3HaueHus. J[eno B TOM, YTO Ha TaKOM KOJIOCCAJIbHOW IIyOHHE NJI0THOCTh BOJIBI
YBEJIMUUBAETCS 110 MEpe NPUOIMKEHUS] KO JHY, II0-

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

HstoTcs. [IpumMeHnB BMecTe ¢ 3X0J0TaMu OapOMETpHI v, W/ ook Y
U TEPMOMETPBI Ha pa3HbIX YpoBH:X, B 2011 roxy Obuio 2600 ?3;0 i
yCTaHOBJEHO 3HauyeHue rimyouns 10994 + 40 meTpos. 2500 1— —
JlaByieHWEe Ha JHE TOJABOJHON PACCETIUMHBI COCTABIISAET 2400 5544
1072 armocdepst, wim 108,6 MIla. 2300 " —

3a BpeMs, NpoLIEJIIee ¢ MOMEHTa OTKPBITHS 2100 7058
riyOouaiiliero KaHbOHA, YJauyHO JOCTHYb €ro JHa 2000 p= ~
yAaBaJOCh TOJBKO YeThipe paza. B 1960 roxy riy6o- 1900 — s
KOBOJHBIN Oatnuckad «Tpuect» BIepBble B MUPE CITyC- 7700 [~ — #}5
THJICSL Ha caMoe JHO MapHaHCKON BHAIUHBI C JBYMs 7600 v ;
naccaxupamu Ha Oopry: seditenantom BMC CILIA 750‘7’/’/ !
Jlonom YoumeM U mBenlnapckum okeanorpapom XKa- 74&{9 20 40 60 80 100 120 £

koM [Tukapom. B 90-e rozas! xenob nccienoBa sSmoH-
ckuii OecriunoTHbIN 3001 «Kaikoy, mpuHecunii co qHa MPOOBI Uila, B KOTOPHIX ObUTH OOHAPYKEHBI
OakTepuu, 4epBHU, KPEBETKH, a TaKXKe KapTUHKU A0Tolie HeBenpomoro mupa. B 2009 romy mokopun
0e31Hy aMmepuKaHckui poboT Nereus, MOJHSABIINN CO JIHA MPOOBI MJla, MUHEPAJIbI, 00pa3Iibl TIIy0o-
KOBOJHOU (payHbI U PoTO oOuTaTeneit HeBenomeix Tiyoun. B 2012 roxgy B 0e31HY B OAMHOYKY CO-
Bepum norpyxenue Jxeiimc Kamepon — aBtop «Turanuka», «Tepmunatopa» u «Asartapa». OH
IMMpOBEJI Ha OHC 6 4qacCoB, 006Hpa$[ HpO6I>I rpyHTa, MUHE- 3aeucumocms ckopocmu ynempaseyka (vacmoma 12 MIy)
8 60o0e om daeneHuUsa U memnepamypbl

pasos, dayHsl, a Takxke nenas Gororpaduu u 3D Bugeo-
cbeMKy. Ha ocHOBe 3TOr0 Marepuana 6b1 co3nian ¢puiabM «Bb13oB 06e31He».

3aoanus:

1./{ns1 BBIYMCIIEHUS] TUAPOCTAaTHUYECKOTO JaBJIEHUS BOJAbl Ha AHE MapHaHCKOW BIAIUHBI
p=pgh Heo0X0IMUMO 3HATh TUIOTHOCTH MOPCKOM BOJBI (IIPU HOPMAIBHBIX yCIOBHIX p=1028 KF/M3),
rnyouny BrnaauHbl h=10994 M u yckopenue cBoOOHOTO MajaeHus §=9,8 M/c%. BBIYHCIICHAS JAIOT
pesyiabTar okosno 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 COCTaBIISIET B cpefaHeM okoio 1500 m/c
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U YBEJIMYMBACTCS C POCTOM JaBiIeHHs. Eciu BO3MOXKHBI U3MEPEHUS BPEMEHU IIPOXOKICHUS YIIbT-
Pa3BYKOBOTO CHTHAJIA DXOJIOTA a J0 JHA BIAIUHBI U OOPATHO MOCIE OTPAKEHUS, KaK BBHIUUCIHUThH €€
rnyouny? Ilpenioxxure cBOW aaropuTM pacuera.

3. B MapuanckoMm xenobe Ha TIyOMHE OKOJIO ABYX KHUJIOMETPOB KIIyOSTCS «UYEpHBIE KY-
PUWIBIIUKN» — UCTOUYHHUKHN FeOTepMaJIBHOfI BOABI C CCPOBOAOPOJAOM U APYTHMU BEUICCTBAMU, KOTO-
pble MPH KOHTAKTE C XOJOAHOM BOAOH MpeBpaIlaoTcs B YepHbIE Cynbhuabl. [BrkeHne cyiabQui-
HOW BOJBI HAIIOMUHAET KIIYOBI YepHOTo JabiMa. Temreparypa BOABI B MeCTe BhIOpOCa JOCTUTAET

450° C.

Ha cesepe KaHI)OHa“paCHOJIO)KeHH «Oernble KypuJIbIIMKIY) — Iei3epbl, U3BEPraoiue Kui-
KUH yraekucislid ra3 npu temnepatype 70-80° C. I'opsiune MCTOYHUKU «I1OJOTPEBAIOT JIEASIHbIC
BOJIbI, TOJIEP>KUBAsl )KU3Hb B O€3[HE — TeMmIepaTypa Ha JHe MapuaHCKON BHaJWHBI HAXOIUTCS B
npenenax 1-3° C. [loueMy okeaH B 30HE BbIOpOCa reoTEpPMalIbHBIX BOJ TEMIEPATypOil 400-450°C

HE 3aKUIIaeT?
Tema: 3emnule npoueccol

Texcmut 015 umenus .

Teker 1

«[Tocne obena moroaa ObLIa KapKasi, Mbl TIEPEIIN B CaJ U MK Yaid O] TEHbIO HECKOJb-
KX 510J10Hb. Mexny npounm cdp Mcaak ckazanm MHe, YTO TOUYHO B TaKOM ke 0OCTAaHOBKE OH HaXoO-
JIWJICS, KOTJIa BIIEPBBIE €My MPHIILIA B TOJOBY MBICIB O TsAroTeHnn. OHa Obljia BhI3BaHA MaJIEHUEM
s10J10Ka, KOT/la OH CHJel, OrPy3UBIIUCH B AyMbl. [loueMy si610K0 Bcernia majgaeT OTBECHO, MOAY-
MaJI OH Mpo cedsi, ToueMy He B CTOPOHY, a BCerna K IHeHTpy 3eMin. JloibKHa CylecTBOBaTh MPUTS-
raTeibHasl CHjIa B MaTepuH, COCpEOTOUEHHAs B 1eHTpe 3emun. Eciam matepust Tak TSHET APYTyIO
MaTepHIo, TO JOHKHA CYIIECTBOBATH MPOMOPIUOHATBHOCTH €€ KonmrdecTBy. [loaTomy s16510K0 TIpH-
TATUBAET 3eMIII0 Tak ke, Kak 3emust s10;10k0. JlomkHa, clieaoBaTenbHO, CYIIeCTBOBATh CUja, TMO-
no0Hast TOM, KOTOPYIO MBI Ha3bIBa€M TSKECTHIO, IPOCTUPATOIIAsiCs 0 Beel BeeneHHo .

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

- Kakoe coObITHE, ecii BepuTh pacckasy, B3BaIO y V. HpI0TOHA MBICTB O TATOTEHUN?

- ['me B aTOM pacckaze TOBOPUTCS IO CMBICITY ITOYTH TO KE CAMOE, YTO HAITUCAHO U B y4eOHHUKeE:
«I pasumayuonnoe npumsoiceHue 1106020 meia npoAGIAEmMcs mem 3amemmuee, yem 0oJvlie e2o
maccan?

- OCHOBBIBASICh Ha TOM, YTO OIKUCAHO B 3TUX BOCIIOMHHAHUSX, CJIeanu Obl BbI HA MecTe HploToOHA
BBIBOJ] O BCEMHUPHOM XapaKTepe TATOTEHUS WU TOJIbKO O CYHIECTBOBAHUU TATOTCHUS MEXIY 3eM-
nei u apyrumu tenamu? OTBeT 000CHYHTE.

3aoanue: Haiinute B IHTepHETE MM OYMa)KHBIX HCTOYHUKAX WH(MOpMAIUIO 00
. HerotoHe. UeM 3HaMEHHUT TOT BEJIMKUM YYEHBIM, KPOME TOT'O, 4TO 110 JIETEH/AE OH OTKPBLI 3aKOH
BCEMHPHOTO TATOTEHUS, KOT/Ia MY Ha TOJIOBY YIajio sS0JI0K0?

Texker 2

OOpatuTe BHUMaHue, KaKoe HWHTEPECHOE SIBJICHHE MOXXHO HAOII0AaTh, UCIONb3YS CaMo-
JIEJIbHOE MPOCTOE YCTPOHCTBO.

Heo6xoanMo B3STh SIIIUK, B OAHON U3 CTEHOK KOTOPOTO CAeNaTh oTBepcTue auamerpom 10
CaHTUMETPOB. [IpOTUBONOIOKHYIO CTEHKY HaJ0 CHATh U 3aTSHYTh yNPYrou mieHkou. Ecinu tenepp
HaIlOJIHUTh SIIIUK JBIMOM, CKaXXEM, M3 «CYXOrO JIb/ia», U LIEIKHYTh MO IUIEHKE, TO U3 OTBEPCTHUS
BBIPBETCS BPAIAIOIEECs TYMaHHOE KOJIBLIO.

OOpa3yroTcsl TakMe KoJiblla OT 3aBUXPEHMM BO3AyXa y KpaeB oTBepcTHs. BosHukias «3a-
KpyTKa» CIOCOOHA 3aMETHOE BpeMsi COXPaHATh (opMy Koibla. HamoBUuBIIMCE, MOXKHO AOOUTHCS
TOT0, YTO KOJIbIIa OyIyT TOTOHATH, YAAPATH WM IPOXOJUTH JIPYT Yepe3 JIpyra.

B npupone 3aBuxpeHusi, npaBaa, yxKe He KOJbLEBBIE, IOPOXKIAOTCA, K IPUMEPY, BOCXO-
JSIITAMHU TTIOTOKAMHU HarpeToro Bo3/yxa. JTO SBIICHHE YaCTO BCTpeUyaeTcs B mycThIHAX. [loqHuMasch
BBBICh, BO3/IyX 3aKpyUHBAeTCs, BTATUBAsl B C€Osl MECOK M MbLIb, KOTOPBIE BBLAAIOT Pa3Mephbl ITHX
BpAILAIOIIUXCS] BO3IYIIHBIX CTOJI00B. X Ha3bIBalOT cMepuu. briBaeT, 4To OHU JAOCTUTAIOT JECST-
KOB METPOB B IIUPHUHY U COTEH B JUTMHY. Takue cMepuu, Ha3biBaeMble B CeBEepHOU AMEPUKE «TOP-
HAa/10», CIOCOOHBI BbI3BAaTh HEMaJIble pa3pylieHus. X cuibl XxBaTtaeT, YTOObI IEPEHOCUTH JI0Ma.

Ho ectp u puckoBble MOOUTENN cMepUel — MiaaHepucThl. MM ynaercs Tak HCIOJIb30BaTh
BHUXPEBOE BpaIllEHUE BO3/1yXa, YTO OHO MOJHUMAET TUIAHEPHI HA OONBIIIYIO BBICOTY.

Brl MokeTe u camMu yCTpOWUTH HEOOJNBIION MBUIBHBIA CMEpY, €CIIU MOKPYTUTE JOLIEUYKON
BOJIM3M HArpeToro yyacTKa 3eMJIM WM acpabTa.

3aoanusa:
1. Beimenute cocTaBHbIC YaCTH B PECTABICHHOM TEKCTE, YCTAHOBUTE MEKIY HUMU B3aH-

mocBa3u. O3arnaBbrTe TEKCT.
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2. Cnienaiite puCyHOK CaMOJICIIbHOM YCTaHOBKH, C TIOMOIIBIO0 KOTOPOW MOKHO TTOTYYHTh
BpallaroIuecs: TYMaHHble Kosbla. M300pa3uTe KonbLa:

— KOTOPBIE JOTOHSIOT APYT JIpyTa,

- KOTOpPBIE MPOXOJAT APYT Yepe3 Apyra.

3.Ilepeuncnure, Kakue HAYKH CIIEyeT U3YYUTh, YTOOBI 3aHUMATKLCS UCCIIEIOBAHUEM TOPHA-
70.

4. OnuIIUTE OIBIT C BECAMH, IIAPOM U CTAKAHOM BOJIbI, KOTOPBIC H300PaXKEHBI Ha PHCYHKE.
[Tponomxkure cneayrommue Gpass:

- JUTSL OTIBITA UCTIONIB30BaHO ClIEyIolIee 000pyI0BaHHE:

- B nepBoii yacTu omnbITa Aeiany cieayrouee:

— [Ipu sTOM HaGMIO1ANIH, YTO

- Bo BTOpO#i yacTy OnbITa MOCTYIHIIN TaK:

- HpI/I 9TOM YBUJCIIHA, YTO

- CJ'Ie,Z[OBaTeJ'IBHO, OIIBIT CBUACTEIBCTBYCT, YTO

Tema 6: Yenosex u 300posve

Texcmbol 0nsa umenus

Teker 1

Cuuraercs, 9YTO CUCTEMAaTHUYECKHE, HO YMEPEHHbIC (DU3NUECKUE YIPAKHEHHS TOJIC3HBI ISt
HAIIIETO 3/I0POBBs. Bo Bpemsi TPEHHUPOBKHU MBIIIIBI PACXOAYIOT OOJIBIIOE KOJIMYECTBO DPHEPTHH U
TpeOyIOT OOJIBIIIOTO KOJMYECTBAa MUTATEIBHBIX BEIIECTB U KHUCIOPOJa, KOTOPHIE JTOCTABISIOTCS
KpoBbl0. YUTOOBI 00€CTIeUnTh MBIIIIBI BCEM HEOOXOIMMBIM, YBETUYHUBACTCA X KPOBOCHAOKEHUE.
Bo BpeMsi TpeHHPOBKH KUPHI HE OTKJIAJIBIBAETCS B MBIIIIAX, a, HAOOOPOT, PACIICIIISIOTCS JIsl 110-
JTyYEHUsI SHEPTHUH.

3adanue: Bripa3zute CBOE OTHOIIEHHUE K CIEAYIOIINUM yTBEpKIeHUsIM: «Jla unu Her»

a. Cucremarnyeckue pu3nyecKne ynpakKHEHHS CKOpEe MOJIE3HbI, YeM BPETHBI.

0. duznyeckue ynpaxHEHUs MOJIE3HBI I MPOPUIAKTUKHU 3a00JIEBaHUI cepAlla U COCY/IH-

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

r. Ou3nUecKre ynpaXHEeHUs! TOMOTaoT U30eXkaTh JIMIITHETO Beca.

Tekcr 2
Kapuec 3y00B

bakrepuu, xuBylme y Hac BO PTy, SBJISIOTCA NPUYMHONM Kapueca 3yOoB. Kapuec cran

npobinemoi ¢ Hayama 18 Beka, Korga caxap cTajd JOCTYNHBIM Onarojapsi YBEJIUYEHHUIO €ro

IMPOU3BOACTBA U3 CaXapHOI'0 TPOCTHHUKA.

B nacrosiee BpemMsi Mbl MHOTOE 3HaeM 0 kapuece. Hampumep:
bakTepuu, KOTOpbIE SBISIOTCS MPUYUHOMN Kapueca, MUTAIOTCS CaXapoM.
Caxap mpeBpariaercs B KHCIOTY.

Kucnora noBpexaaet moBepxHOCTh 3y0O0B.

UucTka 3y00B moMoraeT mpeioTBpaTUTh Kapuec.

Bonpocul ona oocysycoenusn:

- KakoBa ponp 6axTepuii mpu kapuece 3y0oB?

3aoanusn:

1. Ha rpaduke nmoka3ano notpebiieHne caxapa U 9UCIIO CIydaeB Kaprueca B Pa3HBIX CTpaHax.

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

TBEPKAACTCA JaHHBIMU, IIPUBCACHHBIMH Ha Fpa(bI/IKe?

a.

0.

3

peanee wineno 3yGios, noBpewexnbix

.
L"]

B HEKOTOpBIX CTpaHax JIFOAM YUCTAT 3yObl Yalle, YeM B IPYTHX CTPaHaX.
Uewm OosbIme 014 €T caxapa, TeM 0oJiee BEpOsSITHO, YTO Y HUX OyZIeT Kapuec.

B nocneqHue rosibl BO MHOTHX CTpaHaxX yBEJIMYMIIACh YaCTOTA 3a00JIEBaHUI KapueCOM.

B nocieanue roasl BO MHOTHX CTpaHax HOTpC6J’IeHI/Ie caxapa yBCINYHIOCH.
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2.0TMeThTE TOJIBKO OJIHY KJIETKY B KaX/10i1 cTpoke: Hackoiabpko BaM HHTEPECHO y3HATH Clie-

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

OYCHb MHTCPECHO | UHTCPECCHO | MAJIOMHTCPECHO | HC MHTCPECHO

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

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

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

8 kiace
Tema 1: Xumuueckue npoyeccol
3aoanusa:
1. Onumure ABa npoiecca, KOTOpble MOIUIM Obl Bbl HaOIIOAAaTh BO BPEMs XMMHYECKOU pe-
aKLUU:
VY4eHUK BbICHINAJ HEMHOIO TOPOLIKA B MPOOUPKY. 3aTeM OH J00AaBHJI B MOPOILOK >KUKOCTH

U B30oTaN mpooupky. [Ipon3sonuia xumMudeckas peakuusi.

Texcm ona umenusn:

DJIeKTPOJIN3 AJTIOMUHUS

[To comepxanuto B 36MHOM KOPE aFOMUHUIN 3aHUMAET MEPBOE MECTO CPEAN METANIOB. 3EM-
Hast kopa Ha 8, 8% COCTOMT U3 aTIOMHHHS (I CpaBHEHHMS, COCPIKaHUE *Keme3a B Helt — 4, 2%).
OpaHako 3TOT XMMHUYECKH aKTUBHBIM METall HE MOXKET CYIIeCTBOBAaTh B CBOOOJHOM COCTOSIHUU U
BCTPEYAETCs] TOJBKO B BHUJI€ PA3IMYHBIX coequHeHUU. OCHOBHAsI MX Macca MPUXOAUTCS HAa OKCHJL
amromuaus (Al,O3). D10 coequHeHNEe B 00MXOJIe OHO HA3BIBACTCS TITMHO3EMOM, MJIM MPOCTO TIITH-
HOM.

B konme 19 Beka Oblna pazpaboTaHa TEXHOJIOTHS MPOMBIIIJIEHHOTO AJIEKTPOIUTHYECKOTO
MIPOU3BOJICTBA AJTIOMUHUS U3 TIIMHO3€MAa, TIOMEIIEHHOTO B PACIUIaBICHHBIN KPUOIUT (PEAKUNA MU-
HEepaJl ¢ CYIIECTBEHHO MEHBIICH TeMIepaTypou MIaBJICHUs, YeM Y TJIMHO3EMA).

DNEeKTPOIN3 TIMHO3EMA TPOU3BOJAT B XKHUIKOM KPUOJIUTE B 3JIEKTPOIU3EPE:
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Puc. Cxema snektpoausepa JUisl IOJIy4YeHHs! aTFOMUHHUS.

DIIEKTpOJI3ep MMEET KaTOJHOE M aHOoAHoe ycrpoicrBa. KatogHoe ycrpolictBo - 1 mpen-
CTaBisieT 00O BaHHY B CTAJIbHOM KOPITyCe, 3aKPBITBIM U3HYTPU yrojdbHBIMU Onokamu. K yronb-
HOMY JIHY BaHHbI IIOJIKJIFOUEHBI ME/IHBIE IIMHBI /I OTBOJA AJIEKTpUYECKOro Toka. B mporecce pa-
OO0TBI JEKTPOJIU3EPa HA JIHE BaHHBI, CIYyXalleil KaTooM, COOUPAETCs KUIAKUNA allOMUHUNA. AHO-
HO€ YCTPOMCTBO - 2 COCTOUT U3 BEPTUKAIbHO YCTAHOBJIEHHOI'O aHO/1a, HIKHSASA 4acTh KOTOPOT'o I0-
IPY’KEHa B 3JIEKTPOIUT. DIEKTPOJIUT COCTABIISIIOT U3 KPUOJIUTOTIMHO3EMHOIO PaciljiaBa, B KOTOPOM
conepxkurcs 8...10 % rnunozema. K aHOy 1o/iBE/IEH MOCTOSIHHBIN 3JIEKTPUYECKUM TOK, KOTOPBII
UCMOJb3YeTCsl B IPOLIEcCe 3JIEKTPONIM3a, a TaKXkKe IOAJCPKHUBAECT TEMIepaTypy 3JEKTPOJIUTa
950...970 °C 3a cuer JDKOYJIEBA TEIUIA, BBIJICNIAIOLIETOCS B CJIOE 3JIEKTPOJIUTA MEXKAY aHOJOM U Ka-
tozioM. [TobeMHBIN MeXaHu3M - 3 TiepeMellaeT aHo/ [0 Mepe ero cropaHus BHU3Y. Yepes wThipu
K aHOJly MOABOAUTCS eKTpudeckuil Tok oT 45000 no 155000 A. PaGouee HanpsikeHHEe HOPMAJIBHO
paGoratouieil BanHsl 4, 0-4,5 B. [Ipu snexTponuse noJ BAMSHUEM HaJla)KEHHOT'O 3JIEKTPUUYECKOTO
oS K KaTojy IepeMelaTcs KaTuonsl Na®, AI**, Ca?*, Mg®*, o paspsukaroTcs Ha KaTtoje, Kak
HauboJ1ee MoJI0KUTENbHbIE, TOJBKO KaTHOHBI alltoMUHUS. OOpa3yIoLuiicss B IpoLecce dIeKTPOIn3a
AITIOMUHUM coOMpaeTcs Ha THE BaHHBI 3JIEKTPOJIM3Epa MO CJIO0EM 3JIEKTPOJIMTA, OTKYJa €ro Mepuo-
JIMYECKU BBIOMPAIOT C MOMOIILBIO BaKyyMHOIO KOBIIA. J[j1st mosryyeHust 1 KT alfOMUHUS pacXoayercs
oko110 16500-18500 kBt 4ac anekTpo3Heprum.

Bonpocul ona oocyymcoenusn:
- TloueMy KpymHBIE TPEANPHUATHS TIO MPOU3BOJCTBY ATIOMUHHMS Yallle CTPOSAT Ha Oepery

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

BOJIHHUK O0JIaJJaeT XOPOILEH 3JIEKTPOIPOBOTHOCTHIO?

Tema 2: Dnekmpuueckue sag1eHusl.
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Texcmul 013 umenus:

Teker 1

Dkenepty Aaiyd oOpasel] HeM3BECTHOro TBepAoro BemiectBa. OH XOYeT 3HATh SBISIETCS JIK
BEIIECTBO MeETayuIoM. MeTaibl B TBEpAOM COCTOSHUM HMEIOT KpHUCTaUIMYecKoe cTpoeHue. B
y37aX KPUCTANIMYECKOM PpEIIeTKHM MeTajula pacHoOJIOKEHbl TOJOKUTEIbHbIE HMOHBI, a B
MPOCTPAHCTBE MEXKIY HHMH JBHXKYTCS CBOOOJHBIC 3JeKTpoHbI. Ecim B Meramie co3aarh
AIIEKTPUIECKOE TI0JIE, TO CBOOOMHBIE AIIEKTPOHBI HAUYHYT JIBUTaThCsl HAIPABICHHO IO JECHCTBUEM
ANEKTPUYECKUX CUJl. BOSHUKHET 31eKTpUYECKU TOK.

HcToyHuK TOKa, NMPUEMHHUKH, 3aMBIKAIOIIUE YCTPOWCTBA, COCIUHEHHBIE MEXAY COOOM
MIPOBOJIaMH, COCTABIISIOT MPOCTEHUIITYIO NEKTPUIECKYIO 1eTh. UTOOBI B enu ObLT TOK, OHA JOJKHA
OBITH 3aMKHYTOM.

3aoanusn:

1. 3anummure OAHO CBOMCTBO, KOTOPOE MOXKET YBUAECTh U MPOBEPUTH IKCIEPT, U KAKUM
00pa3oM 3TO CBOMCTBO MOMOXKET OINPEACIIUTD, SBISETCA JIM BEIIECTBO MeTaJIoM. Bocmomnb3yiiTech
uH(opMaIeit 3 HUKENPEICTaBICHHOTO TEKCTA.

Texker 2

['pynma 6puTaHCKUX YYEHBIX pa3pabaThIBACT «KyMHYIO» OJEXKY, KOTOpas IOMOXKET JIETSIM
C OTKJIOHCHHSIMHU B Pa3BUTHUH «3arOBOPUTH». PeOeHKa, 0€TOro B KUJIET U3 YHUKAIBLHOTO JIEKTPO-
TEKCTUJIS,, KOTOPBIH MOJACOSANHEH K CHHTE3aTOPy PEYH, MOKHO Oy/IeT MOHSATH MPOCTO 10 €T0 T0-
CTYKHBAHHIO IO YYBCTBUTEIHHON K MPHUKOCHOBEHUIO TKAHHU.

Martepuan crenat u3 0ObIYHON TKaHU, MEPEIUIETEHHON COIep KallUMU YTOJIb BOJIOKHAMH,
KOTOpPBIE MOTYT IIPOBOJUTH AIEKTpHUeckuit Tok. [Ipu HajaBIMBaHUM HA TKaHb, CUTHAJI, TIPOXOI5I-
IIUH Yepe3 BOJOKHA-TIPOBOIHUKH, YCUITUBACTCS, U KOMITBIOTEPHBIN SJIEMEHT MOXKET OIPEIETUTh
MECTO MPUKOCHOBEHUS Ha TKaHHU. DTOT SJIEMEHT MOXKET YIPaBISTh JTOOBIM MOJACOEAMHEHHBIM K
HEMY AJIEKTPOHHBIM YCTPOWCTBOM, pa3Mepbl KOTOPOTO HE MPEBBICAT ABYX CIIMUEYHBIX KOPOOKOB.
«["maBHOE 3aKJIFOYAeTCsl B TOM, KaK MbI TIEperieTaeM TKaHb U TIepe/iaeM Yyepe3 Hee CUTHAIIBI: MbI
MO>KEM BIUIECTH CIICIIHAIbHBIC BOJIOKHA B YK€ CYIICCTBYIOIINE PUCYHKH TKaHEH TaK, YTO BBl TOTO
HE 3aMETHUTEY, - TOBOPUT OJUH U3 yueHbIX. He moBpenuB marepuani, ero MOKHO CTUPaTh, HAMAThI-
BaTh BOKPYT MPEIMETOB WUJIU CKIIAJbIBaTh. Y UEHbII TOBOPUT TAKXKE, UYTO MAaTEpHUAIl MOKHO 3amyc-
TUTH B JICIIEBOE MAaCCOBOE IMPOU3BOJICTBO.

Bonpocuwl ona obcysymcoenusn:

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

- MoHO 1 MaTepuas CTUPaTh, HE TTIOBPEIHUB €ro?

- MoHO 1 MaTepuai MOBPEIUTh, HAMAThIBasl €r0 BOKPYT MPEAMETOB?

83



- MoxHO 11 MaTepuai CKIabIBaTh?

- MoxHO 11 MaTepual 3alyCTUTh B MaCCOBOE IMPOU3BOACTBO?

Tema 3: Tennoewvie aenenusn
Texcmot Ons umenusA:
Texer 1
ITapHukoBbIi 3pPeKT: NeHCTBUTEIbHOCTh WJIH BBIMbICEJI?

JKuBbIM opranuzMam He0OXOMMa SHEPTUs IS )KU3HU. DHEPrus, MOAJEPKUBAIOLIAs )KU3Hb
Ha 3emiie, npuxoaut ot CojHIla, KOTOPOE U3JIydaeT S3HEPTHI0 B KOCMOC, TaK KaK OHO OY€Hb Iropsi-
yee. KpoleuyHnas yacTb 3T0i SHEpPruu JOCTUTaeT 3eMIIH.

ATtmochepa 3emin JeCcTBYeT Kak 3alIUTHOE 0/IES10, TOKPHIBAIOIIEE TTOBEPXHOCTh IJIaHe-
Thl, ¥ 3aLLUILAET €€ OT MePenaoB TEMIEPaTypbl, KOTOPbIE CYIIECTBOBAIN Obl B 0€3BO3/IyIIIHOM
IIPOCTPAHCTBE.

Bonbmas gactes u3imydaemoii CoHIIEM SHEPTHH MPOXOAUT Yepe3 3eMHYI0 atmochepy. 3em-
JIs1 TIOIJIOIIAET HEKOTOPYIO YacTh 3TOM dHEPruu, a Apyrasi 4aCTb OTPAKAETCsl 0OOpPATHO OT 3€MHOM
oBepXHOCTU. YacTh 3TOH OTpaskeHHOMN 3HEpruu norjiomaercs armochepoit. B pesynbrare 3Toro
CpeaHsisl TeMIepaTypa HaJl 3eMHOW IOBEPXHOCTBIO BBILIE, YEM OHA MOIJIa Obl OBITh, €CJIN ObI ATMO-
cdepsl He cymiecTBoBaia. ATMocdepa 3eMin IeHCTBYET KaK MapHUK, OTCIOIA U IPOU3O0IIET Tep-
MUH «ITapHUKOBBIA 3 dexT». CUuTaroT, 4To NapHUKOBHIN 3D (eKT B TeueHne ABaIIATOTO BeKa CTall
0oJiee 3aMETHBIM.

To, uTo cpeanss Temneparypa arMocdepsl 3eMiIM yBeIM4UiIach, siBisercs gpaktoMm. B raze-
Tax U APyroy NepruoJINYECKON Ie4yaTH OCHOBHOW IPUYHMHON MTOBBIIICHNS TEMIIEPATYPHI B 1BA (A~
TOM BEKE 4acTO Ha3bIBAIOT YBEJIIMYEHHE BHIOpOCA YIJIEKHCIIOr0 raza B atMmochepy.

IkonpHUK IO UMEHU AHJIpEN 3aMHTEPECOBAJICS BO3MOKHOM CBA3BIO MEXAY CPEIHEN TEM-
nepaTypoit arMmocdepsl 3eMiIH U BBIOpOCaMU YIIIEKUCIIOTo rasa B armochepy 3eMiu.

B OubnmoTtexe oH Haiien cieayromnie apa rpaduka.
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BriBpocel yrnekmcnoro raza

CpegHAA TeMNepaTypa aTMochepsl JEMNUH
(ThICAYM MUNNUOHOEB TOHH B rog)

(rpagycos Lenbcua)

M F
20 _,f’ 15.4
A
ﬂl /
/J 15.0 A /
1a /r /
| 2R N
__-,f*m-ﬂ' Ll 14.6
S 53588535 ¢F65 78 228838578858 8
IroJabl roJabl

Ha ocHoBe 3Tux aByX rpadukoB AHIIpe# caenan BbIBO, YTO MOBBIICHUE CPETHEH TeMIIe-
paTypsl atMochepsl 3eMiTH IEHCTBUTEIHLHO MPOUCXOIUT 3a CUST YBEITUYCHUS BEHIOPOCOB YIIICKH-
CJIOTO rasa.

Jpyras mkonbHula, Buka, He cornacHa ¢ BeiBogoM AHjapesi. OHa cpaBHUBAET J1Ba rpaduka
¥ TOBOPUT, YTO HEKOTOPBIC YacTH Ipa)MKOB HE MOITBEPKIAIOT €T0 BHIBO/I.

Bonpocwl ona obcysymcoenusn:

- Kakue gactu rpadukoB He moAaTBepKAat0T BeiBOA AHpes? [IpuBeaute npumep u o0bsic-

HUTE CBOM OTBET.

- AHJpel HacTanuBaeT Ha CBOEM BBIBOJIE O TOM, YTO MOBBILICHUE CPEIHEN TEMIIEpaTyphl aT-
Mochepsl 3eMIln BBI3BIBACTCS yBETMYEHHEM BEIOpOCOB yriekucioro ra3a. Ho Buka gymaer, uto
€ro BbIBOJ uepecuyp nocnemHsiif. OHa roBoput: «IIpexne, ueM caenaTb OKOHYATENbHBIN BBIBOJ,
ThI JIOJDKEH YOEIUThCS B TOM, YTO ApYyrue (aKkTOphbl, BIUSIOLINE HA TAPHUKOBBINA 3 HEKT, OCTatOTCS

MOCTOSHHBIMUY. Ha3zoBuTe oquH 13 (b&KTOpOB, KOTOpPBIC UMCJIa B BUAY Buxa.

Tekcr 2

Crnenyromue MsTh YTBEPXKJIEHUN ONMMCHIBAIOT MPOLECCHI, MPOUCXOIALINE IPU KPYrOBOPOTE

BOJIBI.
— BoasHol map nogHUMAaeTCs B TEIUIBINA BO3/TYX.
— Boja Teuer 1o peke Kk MOpIo.
— Bopna ucnapsercs ¢ moBepxXHOCTH MOPSL.
— BopasHoii nap oxnaxxaaeTrcst ¥ mpeBpalaercs B oosaka.

— OGnaka NepeMECIIar0TCA, U BOJa MaAaCT Ha 3EMJIIO B BUAC OOXKA.

3aoanua:
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1. ITponymepyiiTe yTBEpKACHUS B TOM MOPSAIKE, B KAKOM OHM CIEAYIOT APYT 3a APYroM B
KpyroBOpOTE BOJIbl, YUYUTBIBAsI, UYTO UCIIAPEHHUE BOJBI C IOBEPXHOCTH MOpS OIpelesieTcs Kak nep-
Basi CTaMsI KpPyrOBOPOTa BOJIBI.

Texer 3

B >xapkuil 1eHb B CTEKJISTHHBIA KYBIIMH HAIWIN Je1aH0H Boabl (Pucynok 1). Uyt nmozxe Ha
KYBILIMHE MOSBUJIUCH KaneJibku BOjbl (PucyHok 2).

3aoanusn:

1. OnumuTe npouecc, BbI3BABIINI MOSBICHHUE Kallelek

BOJbI CHAPYKU KyBILIMHA.

PucyHox 1 PucyHok 2

Tema 4: dnekmpomaznumnole a61eHUA

Texcmot 013 umenusa:

Teker 1

DNeKTpOCTaTHUECKU (QUIBTP MpeqHa3HAYEH ISl OYUCTKU BO3JyXa OT COJIEpIXKAIIUXCS B
HEM NOCTOPOHHMX YACTHUII, B OCHOBHOM NbLIM pazmepoM oT 0,01 Mkm u aspososneit. KoHCTpyKTHB-
HO TIpEICTaBISIET COO0M HA0Op METAUTMYECKHUX TUIACTHH, MKy KOTOPBIMH HATSHYTHI METAJLITUYE-
CKHE HUTH. MeXIy HUTAMH U TIJIACTUHAMU CO3JAETCS Pa3HOCTh MOTEHIIMAIOB B HECKOJIBKO THICSIY
BOJIBT, YTO MPUBOAUT K 00OPA30BAHHUIO MEXIY HUMHU CHIBHOTO 3JEKTPHUUECKOTO MO U BOZHUKHO-
BEHHUIO Ha MOBEPXHOCTU HUTEH KOPOHHOIO paspsia. B pe3ynbrare "acTUIBI MBUIH MPHOOPETAIOT
ANEKTPUIECKUHN 3apsl. 3arps3HEHHBIN BO3IyX MOAAETCS B MPOCTPAHCTBO MEXKAY IJIACTUHAMH, 3a-
PSOKEHHBIE YACTHIIBI MBUTH TIOJT JEHCTBUEM SJIEKTPUUYECKOTO OISl IPUTITUBAIOTCS K TUIACTUHAM U
oceJaroT Ha HUX.

Bpemst oT BpeMeHU C IJIACTHH HY)XHO CMBIBATh MbUTb. DIEKTPOCTATUYECKHE (PHILTPHI MO-
T'yT YJIOBUTH BCE YACTHIIBI, CIIOCOOHBIC TTpHOOpeTaTh 3apsa. OWIbTPhl OTIUYAIOTCS HU3KUM yPOB-
HEM MOoTpeOIeHNs PHEPTUHU U OecityMHOCThI0. K HemocTaTkaM OBITOBBIX MOJIEJIEH OTHOCUTCS CpaB-

3
HUTEJIBHO HEBBICOKAas MPOU3BOIUTENBHOCTh (50 — 60 M°/uac) u reHepauust o3oHa. O30H B He-
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OOJBIINX KOJMYECTBAX 00J1aaeT MPUATHBIM 3aIlaXxOM, HATOMHMHAIOIIMM BO3AyX Tocie rpo3bl. Ox-
HAaKO B BBICOKMX KOHIICHTPALUAX 030H TOKCHYEH.

OunieHHBI BO3yX BO3BPAILIACTCS B MOMEIIEHUE, YTO MO3BOJIAET IKOHOMUTH TEIJIO U
AIEKTPOIHEPIHI0, UITU BBIOpACHIBAETCS B aTMOCHEDY.

Bonpocul ona obcysymcoenusn:

- B Kakux 1Mo Ha3HAYCHHIO MOMEIIEHHUSIX BO3YyX IOCJE OYHCTKH BBIOPACHIBACTCS B aTMO-
chepy

- byaer nu paborate QUIBTP, €Ciu MEXIy IUIACTUHAMU MPOAYBaTh BO3IYX B YKAa3aHHOM
HAIPAaBJICHUU MPU PA3OMKHYTOM KJIFOUE B IIETH MUTAHUSA?

- Kak nmoBnusier Ha 3()()eKTUBHOCTh OYMCTKH BO3[yXa M3MEHEHHE MOJSPHOCTH IUIACTHH U
CTEpXKHEHN Ha IPOTUBOIOIOKHYIO?

3aoanue:

Ha rpaduke nzodpakeHa 3aBUCUMOCTb CTEIIEHU OUUCTKU OT 00beMa BO3AyXa, MPOayBaeMo-

ro uepe3 GUILTP 3a 9ac U ABYX MOAENeH GuibTpa.
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Koau4ecTBo Bo3ayxa (M3/4ac)

Cmenenun ovucmxuy (%)

751

W3 mpuBeseHHOro crucka HEOOXOIMMO BBIOPATh OCHOBHYIO MPHUMHY CHIDKEHUS d(dex-
TUBHOCTH OYMCTKH C YBEJIIMUEHUEM KOJMYECTBA MPOaAyBaeMoro Bosayxa. [Ipu: yBenudeHuu ckopo-
CTH BO3/YIIHOI'O IOTOKA:

1) 3apsiKeHHbIE YaCTHUIIBI TIBLUTH HE YCTIEBAIOT OCECTh Ha MIIACTUHAX (UIbTPA;

2) yBEIUYUBAETCS TeMIIepaTypa IEKTPOIAOB U U3MEHSIOTCS YCIOBUSI KOPOHHOTO pa3psiia;

3) HU3MCHACTCA CUJIa MMPUTXKCHUA 3apsKCHHBIX YaCTUII IIbIJIM K IJIACTUHAM (1)I/IJ'II>Tpa.

Teker 2
I'mOGpuaHbIi aBTOMOOWIIB
['uOpuHBIIT aBTOMOOWIIH UCTIOJIB3YET COUETAHUE JABYX THIIOB JBUTATENICH — OCH3WHOBOTO U
anekTpudeckoro. OHu paboTarOT B PEKUME ONTHMAIBLHOTO JOMOIHEHUS APYT Apyra. beH3uHoBBIA
JIBUTaTelb BHYTPEHHETO CTOPAHMS MCIOJb3YETCS B KAU€CTBE OCHOBHOI'O MCTOUYHMKA HEPTUU JBU-
JKEHUS. BEICOKOBOJIBTHBIN AJIEKTPOMOTOP THOPUIHON CUIIOBOM YCTAHOBKH MPECTABIISIET CIOKHYIO

Y KOMIAKTHYI0 KOMOMHALIMIO 3JIEKTPOMOTOpPA M 3JIEKTpOoreHepaTopa. JIeKTPOABUTaTe b IPU HEOO-
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XOJUMOCTH MOMCHTAJIBHO obecreunBaeT AOMOJHUTCIBbHYO MOIITHOCTL, HC paCXOo4ysd TOIIMBO U HEC
3arpsA3HASA OKPYKArOIlYIO CpCay. Hx coBMecTHas pa60Ta o0ecreuynBaeT aBTOMOOUIIIO MMPCKPACHLIC

CKOPOCTHBIC Ka4€CTBa U TOINVIMBHYIO 9KOHOMHWYHOCTD.

B nauane nBumkeHus: OJ0K yrmpaBlIeHUS SHEPTUI0 aKKYMYJISITOPHOU OaTtapen HampaBliseT HA
3JIEKTPOMOTOPHI, PACHOJIOKEHHbIE B MepeaHe W 3aHei yacTh aBTOMOOWIs. JIBM)KeHHE B HOP-
MaJIBHOM PEXHUME OCYIIECTBIISICTCS 3a CUEeT OCH3MHOBOTO JIBUTATEIIS U JICKTPOMOTOPOB, BpaIato-
IIMX U AJICKTPUUYSCKUN TeHepaTop. ['eHeparop mo koMaHze OJoKa yIpaBlIeHUS OCYIICCTBISET 3a-
psaAKy 6arapeu, oTaaBasi € U3IHUILKKU dHeprun. [Ipyu TopMOKEHHH KMHETUYECKasi YHEPTUsl aBTOMO-
Omisa peoOpasyeTcss B AJIEKTPUYECKYI0, KOTOPYIO OJIOK yIpaBiCHHS BO3BPAIIACT B BHICOKOBOJBT-
HyI0 Oatapero, a OCH3MHOBBIN JBHTraTellb paboTaeT B OOBIYHOM pexuMe. B TpaguIIMOHHBIX CHCTE-
Max 3Ta SHEPTHs TOPMOXKCHHS TEPsUIach. B oTiMYMe OT HUX THOpUIHAS CHIIOBAsi CHCTEMa OCOOCHHO
s dexTrBHA B ropojie, TJe YaCTO YEPEayIOTCS pa3TOH U TOPMOKEHHUE.

Bonpocwl ona oocysymcoenusn:

- Eciu B THOpUIHBIX CUJIOBBIX YCTAHOBKAX SHEPIHsS TOPMOKEHUS TOCTe TpeoOpa3oBaHus B
AJIEKTPUYECKYIO U aKKyMYJUpyeTcs B 6atapee, TO Ha KaKue MPOIECChl UIET YPHEPTHUsl TOPMOKEHUS B
TPaIUIIMOHHBIX aBTOMOOMIISIX ?

- Ecnu B TpaauImoHHBIX aBTOMOOWIISIX pacXo]l TOIUIMBA COCTaBisAeT oT 7-8 nmutpoB Ha 100
KM, TO B THOpUAHBIX — OT 3-4 nuTpoB. KakoBa OCHOBHas MpUYUHA TaKOW SKOHOMHUU TOTLITUBA?

3aoanue:.

1. PaccmotpuTte OJ0K-CXeMy THOPUIHOTO aBTOMOOMIISI M BCTaBBbTE MPOITYIIEHHOE CJIOBO B

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

CBIJIA€T UCIIOJHUTEIbHBIE KOMaH bl CUJIOBOM YCTAHOBKC U aKKYMYJISITOPHBIM 6aTape;IM».
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bnok VIIPABICHHA

'J:lcl'i']'lflﬂ:u:ﬂ"-ﬂ .n'"'LHK}'!ll}'.']f'{'l'{'.l JL::IT'"!KH CKOPOCTH,
A H ORI} )
b;;__?:!illa BbiH TENMH- pHBIE YACTOTHI BpallleHHA
A FCHEPATOPE Darapen JABHIATENCH. TeMIepaTyphl

Tema 5: Ilpouzeoocmeo rniekmpornepeuu

Texcmot 015 umenus:

Texker 1

Ceeronuoz (Taxxke ucnolib3yercs cokpaienne CUJI - cBeTonsmydaromuii 110; JJATHHCKUN
skBuBasieHT — LED: light-emitting diode) - 3To moaynmpoBOIHMKOBBIA HPUOOP C IIEKTPOHHO-
JIBIPOYHBIM P-N IEPEX0I0M, KOTOPBIH CO3/IAET ONTHYECKOE U3TYUYCHHUE, KOTIa Yepe3 Hero MPOXOIUT
ANEKTPUYUECKUH TOK.

NNACTHKOBAR NMH3A Kpucrann

CHINTHKOH

[aniomuHuesan (MegHas) ocHoBsa

Pabota cBeTonMoma OCHOBaHA Ha CBOMCTBAX pP-n WM 3JEKTPOHHO-IBIPOYHOTO TEpexofa,
00yCITOBJIICHHBIX B3aUMOJICHCTBUEM JBYX MOTYNPOBOJHUKOB P-THIA U n-Tuma: P — positive, To ecTh
MOJIOKUTEIBHBIM THUT, WU JBIPOYHBIA, U N — negative, TO €CTh OTPUIATEIBHBIN THUII, WU DJIEK-
TPOHHBIA. B pesynbTaTe mpormyckaHus 3JIEKTPUUYECKOTO TOKAa B MECTE€ COMPUKOCHOBEHUS ABYX IMO-
JYNPOBOAHUKOB MPOUCXOJUT MEPEXOJ OT OJHOTO TUIA MPOBOJAMMOCTU K APYTOMY, U Mbl BUJIUM
U3JIy4€HHUE CBETA.

CBeTonuoj UMeeT JBa BbIBOJA - aHOA M Karoia. Ha kaTone pacmosiokeH alFlOMUHUEBBIN TMapa-
Oonmueckuil peduiexTop (oTpaxkarenb). OH BHEIIHE BBHITJISIUT, KaK damieoOpasHoe yriyOiaeHue, Ha
JTHO KOTOPOTO MoMeleH Kpuctayil. [1onynpoBOTHUKOBBIN MOHOKPUCTAIII — 3TO OCHOBHOM 3JIEMEHT
CBETOJINO/Ia, B KOTOPOM CO3/1aH p-N-miepexoa. MoHOKpHCTal uMeeT GopMy KyOuka pasMepom
0,3x0,3x0,25 MM ¥ COEIMHEH C aHOAOM IIpY ITOMOIIHX 30JI0TOW NepeMbluku. ONTHYECKH Mpo3pay-
HBII TIOJIMMEPHBIN KOPIYC, SBIISIONINICS OJHOBPEMEHHO (OKYCHPYIOIIEH JTUH30M, BMECTE C ped-

JICKTOPOM OHNPCACIAIOT YroJl U3JTy4CHUA CBCTOAMOOAA WU HAIIPABJICHHOCTL ITy4YKa CBCTA. COBpCMeH-
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HBIC CBETOAMOIbI OBIBAIOT BCEX IIBETOB PAAYTH: KpacHBIC, OPAHIKEBBIC, KEIThIC, 3eJICHbIC, CUHUE,
Oenbie. CBeueHUe, KOTOPOE M3IIy4aeT CBETOIUO] TIPHU MOAKIIOUYEHUN €T0 K JICKTPHIECKOMY TOKY,
3aBHCHUT OT MaTepuaja, HMCIOJIb3yeMOro MpU MPOU3BOJCTBE MOJIYNPOBOAHHMKA. Tak, Hampumep,
pUMECH aTIOMUHUS, UHIUS, Tenus, pocdopa BHI3BIBAIOT CBEYCHHUE OT KPACHOTO JI0 HKEITOTO 1IBETA.
A30T, TaJuIMid, UHAWNA PUAAI0T U3JIy9aeMOMY CBETY IIBETa OT 3€JIeHOro 110 roiyboro. YtoOwr 1o-
OuThCs OETIOr0 CBEUEHUS B KPUCTAILI 100aBISIOT TIoMuHO(op. Paboune HanpspkeHUs: CBETOANOI0B
pa3HBIX I[BETOB Pa3IUYHEI.

['1aBHBIE TOCTOMHCTBA CBETOAMO0B — BBICOKHM KITJ (15%-60%) 1 1IMTeNnbHBINA CPOK pado-
ThI (10 100 000 yaco).

3aoanus:

1. Cneuuduueckuii BUJ BOJBT-aMIIEPHON XapaKTEPUCTHKU CBETOUOIA IPUBOIUT K TOMY,
YTO Jake HeOOJIbIINE MyIbCallud HAMpPSOKEHHs] B paboueM pekUMe COMPOBOXKIAIOTCS 3HAUUTENb-
HBIM M3MEHEHHEM CHJIBI TOKa cBeToauonaa. Kakumu OyayT MOCIEACTBHS IIOXOTO 3JIEKTPHUUECKOTO
KOHTaKTa B ICTH MUTaHUS cBeToauosa? M3 npemioKeHHBIX BApUAHTOB OTBETOB HEOOXOIUMO BBI-
OpaTh NPABWILHBIN U yKa3aTh €r0 HOMEP:

1) 10X OM AJIEKTPUYECKHI KOHTAKT 00ECIIEYUT CKauKH CONMPOTUBIICHUS LIETTH U HATIPSIKEHUS
Ha JIOJIe, U3-3a Yero U3JIyuYeHUEe CBETOMO0/1a OYAET «MUTAIOIINMY;

2) HUKaKuX M3MEHEHHI B paboTe CBETOAMO]a HE OY/eT, T.K. M3JIydeHHe OOYCIOBICHO Ha-
TPEBOM P-N mepexo/ia, a 3TOT MPOLECC JOCTATOYHO HHEPTEH;

3) cBeToauo He OyAeT co3AaBaTh U3JIyueHHE.

400

T, nal

200 =

100 =

Mpauoe HanpEsexee, B
2. Jlalite oOBsicHEeHHE siBIeHHIO: JlamIia HakanwBaHWsl OOBIYHO BKJIFOYCHA B CETh Iepe-
MEHHOro Toka yactotoi 50 I'i, a cBeToAMO — B 1LEMb MOCTOSIHHOTO HanpsbkeHus. [louemy kosne-
OaHMs CHJIBI TOKA B JIaMIle HAKAJIMBAHMS HE 3aMETHBI, a BHIKJIIOYCHHE CBETOIMOMAa Ha | MUIUIH-
CEKYHJIy YEJIOBEK BOCIIPUHUMAET KaK «MUTAHUEN»?
3: [Ipeqyoxxute BapuaHT KOHCTPYKIIUKM CBETOAUOAA C YIIPABISIEMbIM [IBETOM U3TyUCHHUS.

Texer 2
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I'mapossiekTpocTaHuus

OcHoBHas 3aja4a THAPORJIEKTPOCTAHLUMN — MpeoOpa3oBaHUE SHEPIHMM TEKyIIed BOJBI B
ANEKTPUYECKYIO PHEPruio. B 3aBUCMMOCTH OT TUMNA CTAaHIIMM KOHKPETHAs TEXHUYECKas peaanu3anus
OyIeT pa3HOM, HO MPUHIUI PabOThl THIPOIIEKTPOCTAHIIMUA OCTAaETCsl HEM3MEHHBIM. PaccmoTpum
TEXHOJIOTUIO BBIPAOOTKH 3IeKTpodHeprun Ha npumepe XKurynésckoii ['DC.

Pa3pe3 XKurynésckoit I'DC:

1 - BepxHwmii Obed (4acTh Bo0EMA, PACTIONOKEHHAS BBIIIE TUIOTUHBI IO TEUYEHUIO);

2 - Boj103a00p;

3 - criupanbHas KaMmepa (CoopyKeHue, oABOoAIIee BOAY K TypOouHe u (popMupymoliee mo-
TOK Ha BXOJIE€ B HAIIPABISAIOUINIA anmapar; cupajibHas Kamepa 1o ¢GopMe HallOMUHAET YIUTKY, 3a-
KPYYEHHYIO BOKPYT THIPOTYPOUHBI);

4 - HampaBIAIOIIMK anmnapar (CreuuaaIbHbli MEXaHU3M JJI PEryJIUpPOBAaHUS PACX0/a BOIbI
yepe3 TypOuHy);

S - THAPOTYpOUHA;

6 - orcaceiBaromias Tpyoa;

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

8 - Bai;

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

Bona u3 Bepxnero 6neda (1) gepes Bogozadop (2) momagaer B cnupanbHyro kamepy (3). B
CIIMpaJIbHOW Kamepe MOTOK AOMOJIHUTENBHO "3aKkpyduuBaeTcs'" M, MPOXOAs Yepe3 HaIlpaBJsIOLINANA
anmapart (4), paBHOMEPHO MOABOIUTCS K ruapotypoune (5). PackpyuuBas ruipoTypOHHYy, MOTOK
TepsieT OOJBIIIYIO YacTh CBOEH SHEPIHH, MOCIIC YeT0 OTBOJAUTCS Yepe3 OTcachIBaIoIIyo Tpyoy (6) B
HIWKHUHA Obed (7). I'mapoTypOrHa MOJydYeHHYI0O MEXaHMYECKYIO SHEPIHIO BpallleHHs MepeaéT ye-
pe3 Ban (8) rumgporenepatopy (9). I'maporeHepaTop Bpamiasich, BbIpaOATHIBAET 3JIEKTPUUYECKYIO
9HEpruIo, Kotopas nepenaercsa tpanchopmaropy (10), a 3aTeM BbIAETCS B CETh Yepe3 JIMHUM dJIEK-
Tponepenauu (11).

Bonpocul ona oocyymcoenusn:

- Kak nosnusiet Ha 3pdexruBHOCTD padboThl [DC (yBenuunuTCs BHIpabOTKA DIICKTPOIHEPTHH;
YMEHbBIIUTCS 3PHEKTUBHOCTH, HUKAK HE MOBJHIET) CHUKEHHE YPOBHS BOJBI B BepxHeM Obede?

- [louemy vacroTa BparieHusi TypOUHBI B
pabodeM COCTOSHUH TOJICPKUBACTCS TOCTOSTH-
HOM: 3TO YMEHBIIIAET PacXoi BOJbI? MOCTOSHCT-
BO YaCTOTHI BpAIIEHUsI 00eCeunT CTaOMIBHOCTD
4acTOTHI TepeMeHHoro Toka 50 I’ Bo Beet aHep-

rocucremMe? TaKOM PEeXHUM COOTBETCTBYET MaK-




CUMAJIbHOMY KIIJI;?

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

W3 npuBeneHHBIX HUKE YTBEPKACHUNM HEOOXOIMMO BBIOEPHUTE MPABUIIbHBIC U YKAXKUTE HUX
HOMepa:!

1. Jla, Bnusier, HaOMIOqaeTCS U3MEHEHHUE MUKPOKIIUMATA, CHI)KEHUE CKOPOCTH TEUCHUS pe-
KW, 3aMEJIJICHHE BOJJOOOMEHA M CAMOOYMIIICHHUS, & TAK)KE PA3BUTUE CHHE-3EIEHBIX U TUATOMOBBIX
BOJIOPOCIICH, yXYAIIICHUE Ka4eCTBa BOJIBI.

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

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

Teker 3

Coaneunas 0aTapest
[Ipocreiimas KOHCTPYKIUS coHeyHOro 31meMeHTa (CD) Ha OCHOBE MOHOKPHUCTAIITNYECKOTO

KpEMHHUsI TIOKa3aHa Ha PUCYHKE.

bov

ToHkas TuIacTHHA COCTOUT U3 ABYX CJIO€B KPEMHHUS C PAa3IUYHBIMU (PU3NYECKHMHU CBOMCT-
BaMH. BHyTpeHHM cioif mpesncraBisier coO0i YUCTHII MOHOKPUCTAJUIMYECKUN KpeMHMMH, oOna-
JAIOUINH «IBIPOYHON MPOBOIUMOCTHIO» (p-THIl). CHapy M OH MOKPHIT OYEHb TOHKUM CIIOEM KpEeM-
HUs ¢ mpumecblo gocdopa (n-tum). Ha ThUIbHYIO CTOpOHY IIACTHHBI HAHECEH CIUIOIIHOW MeTal-
JMYECKUI KOHTAKT. Y TPaHHUIBI N-U p- CIOEB B pe3ysibTaTe MEePeTeUKu 3apsAa0B 00pa3zyroTcs obea-
HEHHBIE 30HBl C HECKOMIIEHCUPOBAHHBIM 00BEMHBIM MOJO0XKHUTEIBHBIM 3apsi/IOM B N-CJio€ U 00BEM-
HBIM OTPULIATENBHBIM 3apsIIOM B p-CJio€. DTH 30HBI B COBOKYITHOCTH M 00pa3yroT p-N-Tiepexo/.

Korma conHeuHbli 37€MEHT OCBELIAETCS, MOIVIOIIEHHbIE ()OTOHBI T€HEPUPYIOT HEPaBHO-
BECHBIE 3JICKTPOHHO-/IBIPOYHBIE Napbl. DJIEKTPOHbI, TEHEPUPYEMBIE B P-ClI0€ BOJIU3U p-N-TIepexoa,
HNOAXOJAT K p-N-TIepexoly M CYLIECTBYIOIIUM B HEM 3JIEKTPUYECKHM II0JIEM BBIHOCATCS B nN-
o0nacTb. AHAJIOTUYHO M M30BITOYHBIE JIBIPKH, CO3/IaHHBIE B N-CJIOE€, YACTUYHO MEPEHOCSTCS B p-
cioii (puc. a). B pesynpTaTe n-cioit nmpuoOperaeT MOMOJHUTEIbHBIN OTPHUIATEIIBHBINA 3apsiia, a p-
CJION - MOJIOKUTENbHBIA. OTpHULIaTENbHOMY MOJIIOCY UCTOYHHMKA TOKA COOTBETCTBYET N-CIIOH, a p-
CJIOH - MTOJIO)KUTEIILHOMY.

D dekTHBHOCTh TPEOOPA30BAHMUS SHEPTHH CBETA B MICKTPUYECKYIO B TMTOAOOHBIX dJIEMEHTAX

nocturaer 35%. Ilo TeXHOJIOTMYECKUM TPUYMHAM OTIEIBHBIM 3JIEMEHT BO3MOYKHO H3TOTOBHTH

92



TOJILKO HEOOIBIIOr0 pa3Mepa, Mo3TOMY IS yBenuueHUs: d(HHEKTHBHOCTH COCIUHSIOT HECKOIBKO
anieMeHTOB B O6arapen. ConmHedHble OaTapen MPeKpacHO 3apEeKOMEHIOBAIH ce0si B KOCMOCE KaK J0C-
TATOYHO HAJICKHBIA U CTAaOWIBHBI MCTOYHHK SHEPTUHU, CIIOCOOHBIA paboTaTh OYEHb ITUTEIHLHOE
BpeMsi. [ J1aBHYIO ONaCHOCTB JUIsI COJTHEYHBIX Oarapeld B KOCMOCE MPECTaBISIOT KOCMUYECKas pa-
YAl ¥ METEOpHAs! MbUIh, BBI3BIBAIOIINE YPO3HI0 MMOBEPXHOCTH KPEMHHUEBBIX 3JIEMEHTOB U Orpa-
HUYHMBAIOIINE CPOK CITYKOBI OaTapeil.

Bonpocul ona obcysymcoenusn:

— I'me u xorma Mbl MOKEM BOCTIOIB30BAThCS TaHHOUW nH(pOpManmeii?

— MH3BecTHO, uTO 3 (EKTUBHOCTH COJIHEUHOH OaTapen HauOoJbIIasi P HOPMAIBHOM I1a-
JICHUM CBETa Ha MOBEPXHOCTH 3JieMeHTa. [IoBhICUT H APPEKTUBHOCTH OaTaper HCIOIb30BaHHE
YCTPOMCTB ISl UX aBTOMaTU4eCKOro HaBeaeHus Ha CoHie?

3aoanusn:

1.13BecTHO, 4TO HA SHEPTETUYECKHE MMapaMeTPbl COTHEYHOH OaTtapen BIHMsIET HarpeB ee mo-
BEPXHOCTH TMAJAIONINM H3ITyYeHUEM, OpUeHTanus O6aTtaper oTHOCUTENhHO COJHIIA U €€ TeOMEeTpH-
yeckue pasMepbl. ONMUIIATE U U300pa3uTe CXeMy UCCIIEIOBaHMS 3aBUCMOCTH CUJIbI TCHEPHPYEMO-
r'o TOKa OT TeMIIepaTyphl OaTapeu.

2. OTnenbHbIE 3JIE€MEHTHI COTHEYHON OaTtapern MOXXHO COSIMHATH KaK IMOCIEeI0BATEIbHO, TaK
U MapajulebHO WM TIOCIIE0BaTEbHO-IapauienbHo. Onennre (puHaHCOBBIC, KOHCTPYKTHBHBIE U

(bHSH‘leCKI/IC JAOCTOMHCTBA U HCAOCTATKH 3TUX BAPHUAHTOB BKIFOUYCHUA.

Tema 6: Buympennsas cpeoa opzanusma. Kpoeo

Texcmot 015 umenus:

Texer 1

[lepen TpeHUpOBKaMH CIIOPTCMEH U3MEPSIET YaCTOTy OMEHHUs CBOEro mynbsca. YactoTta
ouenus coctapmsieT 70 ynapoB B MUHYTY. CIOPTCMEH 3aHUMAETCS OJIHY MUHYTY U CHOBA U3MEpSIET
MyJIbC. 3aTe€M OH MPOBEPSIET €ro KaXAyI0 MUHYTY B TEUEHHE HECKOIbKNX MUHYT. OH MpeaCTaBUI
CBOM Pe3yNbTaThl B BUJE Tpaduka.

Kaxko#t M0O’kHO cienath BBIBOJ IO €r0 pe3yjbTaram?

a. Yacrora OueHwus ero mynbca ypenuduBaetcs Ha 50 yapoB B MUHYTY.

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

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

r. Ero IMyJIbC HOPMAJIN3YCTCA MCHCC UCM 3a 6 MHHYT.
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Teker 2
IlepenuBanue KPOBH
KpoBb — 3T0 0COOEHHBIN BUJI COETMHUTENBHON TKAaHU B OpraHM3Me 4eJOBEeKa, B COCTaB KO-

TOPOH BXOASIT TPOMOOIIUTHI, JPUTPOLIHUTHI, TCHKONHMTHI, 1a3Ma. OHa, Kak U Jr00asi TKaHb, BHITIOJ-

HSET OIpeieJICHHbIC (YHKITUN B OPTaHU3ME YEIIOBEKA: 3alUTHYIO, IbIXaTeIbHYI0, TPAHCIIOPTHYIO U
perynaropuyto. O0mwmii ee 00beM B OpraHu3Me ueIoBeKa COCTaBIAeT 4-5 TUTPOB.

15 urons 1667 roga dpanirys-
ckuil Bpau JKan-batucr Jlenu Buep-
BbIC COBEPIIUJ TEPEIMBAHUE KPOBH
yenoBeky. CerogHs »Ta IledeOHas
TEXHOJIOTHUS TOKa3aHa IMPU MHOTHUX
3a00JIEBaHUSX, HO TIPH OTOM OCTAETCS

KpaiiHe omacHoi mpouenypoi. Cama

IpoLeaypa Ha3bIBA€TCSl TE€MOTpaHC-
by3us.

[IpoBoauTth mpoueaypy 6€3 cMepTeNbHBIX OCIOXKHEHHUI CTalo BO3MOYKHBIM TOJBKO IOCIIE
OTKpeITUsA Tpymnn KpoBu B 1901 rogy u pesyc-gaktopa B 1940 roxy. CeroaHs nepenuBaroT B OC-
HOBHOM KOMIIOHEHTBI KpPOBH, HalpuUMeEp, TOJBKO 3PUTPOLUTHYIO MACCy, CBEXE3aMOPOKEHHYIO
1a3My, KOHIIEHTpaT TPOMOOIIMTOB U JIEUKOLUTHYIO Maccy. Camoe pacrpocTpaHEHHOE MTOKA3aHUE K
NePETUBAHUIO0 — 3TO NMOTeps KpoBU. OCTpoil moTepel cuuTaeTcs noTeps MalueHTOM B T€UEHHE Ta-
pbl yacoB Oonee 30 % o6béMa kpoBu. Kpome 3Toro, cpean aOCOMIOTHBIX MOKAa3aHUN K TeMOTpaHC-
(by3un — IIOKOBOE COCTOSIHHE, HETIPEKPAIAIOLIIEcs KPOBOTEUEHHS, TSKENOE MATOKPOBUE, XUPYP-
TUYeCKre BMemaTeabcTBa. ['eMoTpancdy3ust Obuta U OCTa€TCsl KpaitHe pUCKOBAHHOM TPOIETYpOil.
[lepenuBanue KpOBU MOXKET BBI3BaTh CEPbE3HBbIE HAPYIIECHUS KU3HEHHO BaXKHBIX MPOIECCOB, I1O-
ATOMY JaK€ NPU HAJUYMU MOKA3aHUM K 3TOM IMpoLEeAype MEAUKHU BCEI/la pacCMaTPUBAIOT HAIMUUE
WIM OTCYTCTBHE IPOTUBOIIOKA3aHUM, CPEIU KOTOPBIX — CEplIeYHasi HEAOCTAaTOYHOCTD P MOPOKaXx,

MHUOKapJIUTe, KapAHOCKIIepo3e, THOMHOE BOCIMAaJeHHEe BHYTPEHHEW O0O0JIOUKHU ceplilia, TUIEePTOHUS
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TpeTheil cTanuu, HapylIeHne KPOBOTOKA TOJIOBHOTO MO3ra, o0lee HapylieHne 0eJIKOBOro oOMeHa,
IJIEprUYecKoe COCTOSHUE U APYTrHe 3a00JIeBaHMUS.

Yacto npu abCONIOTHBIX MOKAa3aHUSAX K MEPEIMBAHUI0 KPOBH MPOIEAYpPY MPOU3BOJIAT, HE-
CMOTpSl Ha MPOTHUBOIOKA3aHUA, HO MPHU 3TOM OPraHU3yIOT NpOopUIaAKTUUECKHE MEpPONpPUATHS, Ha-
npuUMep, s MPEeIyNPExRACHUS aJUIEPTUIecKoil peakuu. MHOTJa pu XUPYPrUUecKuX Orepamusix
IpUMEHSETCS IPEBapUTEIFHO 3ar0TOBIICHHAs COOCTBEHHAs! KPOBB MALMEHTA.

[lepen mepenuBaHMeM KpOBU MAalMEHTa 00S3aTENBHO MPOBEPSIIOT Ha MPOTHUBOIOKA3aHUS,
emi€ pa3 MpOBEPSIIOT IPYIITY KPOBH U pe3yc-PakTop U TECTUPYIOT KPOBb JOHOPA HA MHAUBHUAYallb-
HYyI0 coBMecTuMocTh. [locne aToro npoBoautcs 6uonorudeckas npoda — nanueHTty BeoasT 25-30
MJI KPOBHU JIOHOpPA W HAOJIOJAIOT 33 COCTOSTHUEM OOJILHOTO. ECi manueHT 9yBCTBYET ce0sl XOpOIIIo,
TO KPOBb CUHTACTCS COBMECTHMOM M TIPOBOJMUTCS TeMOTpaHCc(y3usi co ckopocThio 40—60 karmens B
MUHYTY.

[Tocne mepenuBaHusi HECOBMECTUMOW KPOBH MOTYT BO3HUKHYTH OCJIOKHEHHsSI, COOM NaroT
MIOYTH BCE CUCTEMBI oprannimMa. Hampumep, BO3MOXHO HapymieHne (pyHKIMI MOYeK U eYeHH, 00-
MEHHBIX IPOIIECCOB, ACATEIBHOCTH KEIYAOYHO-KUIIEYHOTO TPAKTa, CEPACYHO-COCYTUCTON U IeH-
TpaJIbHOI HEPBHOM CHUCTEM, IBIXaHUS1, KDOBETBOPECHHUS.

Cy1iecTByeT Takoe MOHATUE KaK «KPOBSHOM MOMMHIY», HHaue — ayroreMoTpancdysus. [lpu
ATOH MpoLeaype MPOU3BOANTCS NIEPEIUBAHUE PEIUIHEHTY €ro e cOOCTBEHHON KPOBU. JTO JOCTa-
TOYHO pacIpOCTpaHEHHAs METOJIUKA B CIOPTE, OJHAKO O(PUIMAIBHBIE CTPYKTYPHI MPUPABHUBAIOT
e€ K mpuMeHeHHIo JonuHra. « KpoBsHON JTOMMHI» YCKOPSET JOCTABKY KMUCIOPOJa K MBIIIIAM, yBe-
JUYUBAs UX TPOU3BOAUTEIHHOCTb.

3aoanus:

1. Bo MHOTUX Hay4yHBIX paboTax reMoTpaHcy3us paccMaTpuBaeTcs Kak omeparus, aHajao-
TUYHas TepecajKe OpraHoB, T.e. oOjamaromias OONBIIMMHU pUCKaMu. Pacmonmoxxute neiicTBus Bpa-
4eid, yKa3aHHbIE HIKE, B ITOCIIE0BATEILHOCTH UX MTPOBEICHUS:

a. BTOPHYHO MPOBEPSAIOT I'PYIIY KPOBU U pe3yc-(hakTop,

0. TmpoBoJUTCA OMoNOTHYecKas Mpoda — MalueHTy BBOAAT 25—-30 M1 KpOBU JOHODA,

B. TECTHUPYIOT KPOBb IOHOPA Ha WHIMBHYyaTbHYIO COBMECTHMOCTb,

T. €CJId KPOBb CUYMTAETCS COBMECTUMOM, TO TIPOBOJAT reMoTpaHc]y3usi co cKopocThio 40—
60 xanenb B MUHYTY,

1. IPOBEPSAIOT NallMEeHTa Ha HAJMYUE IPOTUBOIIOKA3aHHH.

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

a. B 3allasHHBIX EMKOCTSX B XOJOAMIBLHON CTEpUIIBHON Kamepe ¢ Temreparypoii 2-6°C,

0. B aBTOKJIaBe,
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B. B CTEKJIIHHBIX COCY/IaX.
3. Bribepute u3 npenyoKeHHOro cuucka (yHKIHUH, KOTOPBIE BBHITIOIHIET KPOBb B OPraHU3-
Me YeJOBEeKa: 3alluTHAas, MOIJICPKUBAIOIIAs, COCAMHUTEIbHAS, IbIXaTeNbHAs, PETYJISATOpHAsd,

TPaHCIIOPTHAS.

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

ATOMHBIE IOJJIOJKH UCHOJB3YIOT PaJIUOAKTUBHOE TOILUIMBO (B OCHOBHOM, ypaH). Pagunoak-
TUBHBIC MaTEPUANbI BBIIEISIOT TEIJIOBYIO SHEPTHIO B Mpolecce sAepHoro pacmana. Ilpu sTom BbI-
JIENISIeTCS OrPOMHOE KOJMYECTBO SHepruu. Ha aToMHOM MOJUI0AKe TaKOil MPOIECC OCYIIECTBISETCS
B TOJICTOCTEHHOM PEAaKTOpe, KOTOPHIN HEMPEPhIBHO OXJIAXKAETCs MPOTOYHOU BOAOHM, 4TOOBI n3be-
KaTbh MEPErpena, a TO M PacIijIaBICHUs] CTEHOK.

B TunnyHOM ABHTaTENE C SIEPHBIM PEAKTOPOM OXJIAKICHHAs BOJA, LUPKYIUPYS MO JaB-
nenrem 160-200 atmocdep mo 3aMKHYTOMY KOHTYPY, MONAJaeT BHYTPh KOPITyca peakTopa, colep-
JKalllero siepHoe TOIUIMBO. Harperast Boja BBIXOAUT U3 pPeaKTOpa U UCHOJIB3YeTCs Uil MIpeBpale-
HUS B maporeHepaTope Ipyroil Boasl B map. OcThiBas, OHa BHOBb BO3Bpamiaercsi B peaktop. [lap
BpaIl[aeT JIONacTu TypOMHHOTO ABHTaTeNs. PeaykTop nepeBoauT ObICTpOe BpalleHHe Baja TypOUHEI
B 0oJiee MEJJICHHOE BpallleHUE Basla 3JIEKTPOoJBUTaTeNsl. Ban sjnexkTpoaBurarens mpu MOMOIIN Me-
XaHU3Ma CHEIUICHUSI COEUHSAETCS C TPeOHBIM BAJIOM M DJIEKTPOTeHEPaTOPOM. DIEKTPOIBHUTaTENb,
Bpaiasi rpeOHON BaJl M reHepaTop, 00eCTeunBaeT IBUKCHUE JIOAKH M BBIPA0ATHIBACT IEKTPOIHED-
THIO, KOTOpast 3amacaercsi B OOPTOBBIX akKyMmyisitopax. B Poccun co3nmanu m McnbITany yHUKaIhb-
HYIO SJIEPHYIO CUJIOBYIO YCTaHOBKY C PEeCypCOM Ha BeCh KM3HEHHBIA IIMKJI aTOMHOM MOJIBOIHOMN

JIOIKU.
3aoanusa:

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

SHEPTHUU B MCXaHUYCCKYIO SHCPIUIO ABUKCHU A MOABOJIHOM JIOAKH
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Brigenenue
IHEPTHH B IIPOIIECCE —
10aKTHBHOTO pAacIIana

5 » [IDEBPAINICHIE BOTBI B 1AD
’ B IIapOIreHEPATOPE

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

KOTOpAs 3aIacacTCA B AKKYMYILATODE

2. «B TUIMYHOM [BUTATENE C SJEPHBIM PEAKTOPOM OXJIAKICHHAs BOAA, LUPKYIHUPYS IO
nasienueM 160-200 atMocdep Mo 3aMKHYTOMY KOHTYpY, MOMaAaeT BHYTPb KOpITyca peakTopa, co-
JiepIKallero saepHoe TorauBo. Harperas Boja BEIXOAUT U3 PEakTOpa U MCIIONb3YETCs Ul IpeBpa-
LIEHUS B MTApOreHepaTope APYrou BoAbl B map». To €cTh B TEKCTE yYKa3aHa 4acTh BOJSHOM MArucT-
panu  «peakTop-----aporeHepaTop ------ peakTop». CocTaBbT€ aHAJIOIMYHYIO CXEMY JJIsl APYroi
4acTU BOJSHOM MarucTtpaiu. s 3TOro BHUMaTENbHO pacCMOTpUTe cxeMy asurarensd. Coriacu-
TECh, YTO MOXKHO THPOCIEIUTh aHAJOTHIO C TAKUMHU MOHITUAMHU U3 OMOJIOIHMH, KaK «MaJlblid KpyT
KpOBOOOpAIEHUs» U «OOJBIION KPYr KpOBOOOpAILIEHUS».

3. [Ipennonoxum, 4T0 YIEHHUK, 03HAKOMHBILIHUCH CO CXEMOH yCTPOMCTBA JBHUTATENs C aTOM-
HBIM PEaKTOPOM, ITIOCYUTAJI, YUTO B HEE MOKHO BHECTH U3MEHEHUs: 00BEIMHUTD IBE YaCTH BOJSTHON
maructpanu. Toraa Boga (map) OyneT LUPKYJIUPOBATh MO KOHTYPY «peakTop---IIaporeHepaTrop---
IJ1aBHAas TypOuHA ----TJIaBHBIM KOHJIEHCATOp TYpOUHBI------ peakTop». YKakKUTe OCHOBHOE MPEIsT-
CTBHUE Ha ITyTH BHEJIPEHUSI TOU UJIEH.

4. BbI B cocTaBe Ipymnibl KOHCTPYKTOPOB — pa3pabOTYMKOB JIBUTATENEH C sIIEPHBIM PEaKTo-
poM. M3MeHeHHe KakuxX MapaMeTpoB CYLIECTBYIOUIEH CHCTEMBbl >KH3HEOOeCeueHHs MOJBOHON
7oKy, o Bamemy MHEHUIO, YBETUYUT €€ pecypc?

5. IlpoBenuTte aHanu3 MpeACTaBICHHONW HAa PUCYHKE CXEMbl MPOIECCOB, 00ECIEUNBAIOIINX
paboTy MOUTOKU. YKaXHUTe MPUUHHY, I0YEMY BOJa, HarpeBaeMas B peakTope, sIBJISETCs PaJroak-
TUBHOMH, a BOJa B MMAPOI€HEPATOPE — HET: OHA MPOXOAUT NPOLEAYPY OUUCTKH, OHM LIUPKYJIUPYIOT

10 Pa3HBIM KOHTYPaM U HE CMEITUBAIOTCS, B TTAPOTEHEPATOP JOOABIISIOT AEaKTUBATOP?
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6. W3 mpenioxKeHHbIX BapUAHTOB BHIOEPUTE TOT, KOTOPHIM OoTBeuaeT Ha Bompoc: [louemy
BOJIa MIOCTYNAET B aTOMHBIA PEeakTOp Mo OOJIBIINM JIaBICHHEM, JOCTUTAIOIIUM BeTHYHUHBI B 160-
200 armocdep?

a. Jlns yBenndeHus ordopa TEmIoBOH MOIIHOCTH.

0. g yBeIMYEHUS TEMITEpaTyphl KATICHUS.

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

7. Cucrema Xu3HEOOeCTIeUeHUS MOUIOAKU COACPKUT TUCTHILIATOP U AJIEKTPOIU3Ep, Yepes
KOTOPBIE TTOCTOSIHHO MPOMYCKal0T MOPCKYIO Boay. KakoBo nx HazHaueHue? V3 mpuBeIeHHBIX HIKE
BapHAHTOB HEOOXOMMO BEIOPATH BBIMOHICMBIE 3TUMH YCTPOUCTBAMHU (DYHKIIUU:

a. OuucTtKa OT MpuMecen.

6. Tonkas ¢puipTparus.

B. HarpeBanme, oOpa3oBaHue mapa C €ro MOCIEAYIOIEeH KOHJEHCAUeH I TMOJTyYeHUs
JTUCTUJUTMPOBAHHOMN BOJIBI.

r. IIpurorosneHue ropssaeit TEXHUYECKOU BOIBI.

. HpOI/I3BO,[[CTBO KHCJIOPOJa B PE3YJIbTATEC DJICKTPOJIN3a BOABI.

YerpoiicTBo: DOyHKUIMH:

Huctriarop

DneKTpoau3ep

Texer 2
PagnoakTuBHOE 00MyUeHME

Pazmaunﬂ, B IIMPOKOM CMBICJIC, O3HAYACT U3JITYUCHUC, TO €CTh PACIPOCTPAHCHHUEC DHCPIUH B
BU € BOJIH WJIN YaCTHII. Pa)II/IoaKTI/IBHI)Ie HU3JTy4YCHUA OCJIAT HAa TPHU BHA:

- anbda-u3aydeHre — MOTOK siIep TeIus;
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— Oera-u3iIydyeHne — MOTOK JIEKTPOHOB;

— TaMMa-H3JIyueHHE — IOTOK BEICOKOIHEPTeTUYECKHX (POTOHOB,;

— IOTOK HEHTPOHOB.

YenoBeueckuil OpraHu3M perysisipHO MOJIBEPraeTcs BO3ACHCTBUIO paJinOaKTUBHOTO 00Iyue-
Hus. [Ipubmmsurensao 80% ekeroaHo moxy4aeMoro KOJMYeCcTBa MPUXOIUTCS Ha KOCMUYECKHE Y-
y. OCHOBHBIM MPHUPOJHBIM UCTOUHUKOM M3IYyYECHHUS CUMTACTCS MHEPTHBIA a3 paJioH, BBICBOOOXK-
JAFOIIUIACS U3 36MJI U TOPHBIX TOPOJ.

PaguanmonHoe obiydeHue no cnoco0y NPOHUKHOBEHMs B OPraHU3M JIEJIUTCS Ha JjBa TUIA:
BHYTpEHHee M BHelIHee. [locieaHee XapakTepHO A pacHbUIEHHBIX B BO3JYXE PaJMOHYKIHMIOB
(a9p0301b, NbLIL). OHM MONAAAIOT HA KOKY WIM OASXKIy. B Takom cilydae MCTOUHHMKHM pagualiu
MOXKHO YIaJIUTh, CMBIB UX. BHemiHee e 00ilyueHHE BBI3BIBAET O0XKOTU CIHM3HMCTBIX O0OJOYEK M
KOXKHBIX ITOKPOBOB. [Ipy BHyTpeHHEM THIIE 00JIy4eHHUs PaJUOHYKIUABI IONAal0T B KPOBOTOK, Ha-
pUMep, 4epe3 PaHbl, U yIAIAIOTCA JMIIb C IOMOLIBI0 Tepanuu. Takoe 00JydeHHe MpOBOLUPYET
00pa3oBaHME 3JI0KAYECTBEHHBIX OMyXOJIEH.

PagnoakTBHOE M3TydYeHHE U3-32 MOHU3HUPYIOMIETO NEHCTBUS MPHUBOAUT K 00Pa30BaHUIO B
OpraHu3Me 4ejaoBeKa CBOOOJHBIX PaJAMKaOB — XUMUYECKH AKTUBHBIX arpeCCHBHBIX MOJIEKYJ, KO-
TOpBIE BBI3BIBAIOT MOBPEXICHHUE KJIETOK M UX I'Hbesb. OcoOOEHHO YyBCTBUTENIbHBI K HUM KIIETKU
KeITyJOYHO-KUIIEYHOTO TPaKTa, MOJIOBOW M KPOBETBOPHOH cHcTeM. PaamoakTuBHOE O0ITydeHHE
HapyImaeT ux padoTy, BBI3BIBAET TOIITHOTY, PBOTY, HapyIICHUE CTyJa, Temreparypy. Bo3neicTys
Ha TKaHM TIJ1a3a, OHO MOXET NPHUBECTU K Jy4yeBOH Karapakre. K mocneincTBusM MOHU3UPYIOLIETO
U3JIY4YEHUs TaKXKe OTHOCIT TaKue MOBPEXJCHMS, KaK CKIIEPO3 COCYJIOB, YXYALIEHHE UMMYHUTETA,
HapyIIeHne TeHeTHdeckoro ammapara. Cucrema repenadyn HaceICTBEHHBIX JaHHBIX WMEET TOH-
Kylo opranuzanuio. CBoOOJHBIE paJuKalbl U WX MPOU3BOAHBIE CIOCOOHBI HAPYLIATh CTPYKTYPY
JAHK — HOocuTens reHeTndeckod MH(oOpManuyu. ITo NPUBOAUT K BOSHUKHOBEHHIO MYyTallUH, KOTO-
pble CKa3bIBAIOTCS HA 3/J0POBbE MOCIEAYIOUINX TTOKOJIEHUH.

Ha aromapHOM ypOBHE 3TO MPOMCXOAMT Tak. PaguoakTHBHBIE YAaCTHIIBI JIETST C OTPOMHOI
CKOpOCTBIO, BEIOMBAS TIPH 3TOM 3JIEKTPOHBI 3 aTOMOB. B pe3ynbrate mocieanne mpuodpeTaroT mo-
JOXKUTENbHBIN 3aps]. CBOOOIHBIN JIEKTPOH U MOHU3UPOBAHHBII aTOM BCTYMAIOT B CJIOXKHBIE PEak-
IIUH, B pe3ysbTaTe KOTOPHIX 00pa3yroTcst cBoboaHbIe paaukansl. Hanpumep, Boga (H20), cocTas-
nsirormast 80 % Macchl 4esoBeka, Mo BO3/IEHCTBUEM paiMallii pacriagaeTcs Ha JABa paaukana — H+
1 OH-. DTH maTonornyeckn aKTUBHBIC YACTUIIHI BCTYNAIOT B PEAKIIUHN C BaXHBIMH OMOJIOTHYECCKH-
MU coenuHeHusIMUA — Monekynamu JIHK, GenkoB, ¢pepMeHTOB, xupoB. B pe3ynprare B opranuzme
pacTeT YUCIIO MOBPEXKACHHBIX MOJIEKYJ U TOKCHHOB, CTpajaeT KJIETOUHbIH oOMeH. Uepe3 HEKOTO-

poe BpeMs MOpa’KeHHbIE KJIETKU MOTn0aroT Wi UX (YHKIMH cepbe3HO HapymiatoTcs. 13-3a mospe-
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xnaeaus JIHK m myTranuy reHoB KieTKa He MOXKET HOPMAJIbHO AEIUTHCSA. DTO CaMO€ OMAacHOE I0-
CJICZICTBHE PAMALIMOHHOTO 00IyUYEeHHUS.

Bonpocwul ona oocyscoenusn:

- Jlyig 4yemoBeKa B KOCMOCE 3HAUUTEIBHYIO ONACHOCTH IPEJCTABISAET KOCMHYECKas pajua-
s, Yto 3amumaet Jrojei Ha 3emiie OT ee maryOHOro BO3JecTBHs: aTMocdepa ¢ coaepkaiieincs
B HEU MBUTBIO, BpaleHue 3emin, obaka, BOASHON Mmap, CoJepKaIIuiics B aTMocdepe UiTu MarHuT-
Hoe 1oJie 3emin?

- Jlns xakux reorpaguueckux MECT MPU OTCYTCTBHHM MECTOPOKICHUI paJuOaKTUBHBIX HC-
KOIIAa€MbIX YPOBEHb €CTECTBEHHOM paJualliy BBILLIE CPEAHETO: BEICOKOTOPBE, TIOBEPXHOCTh OKEaHa,
PaBHUHBI, JECHON MacCUB W APKTHKA C AHTapKTUKOM?

- Ha JIyne marauTHOE 10Jie o4eHb ciaboe. O3HayaeT U 3TO HAJIMUKE PaJuallMOHHOMN orac-
HOCTU M HEBO3MOXXHOCTh OCBOEHHMs denoBeuecTBOM JIyHbI? Pa3BepHyThIli OTBET HEOOXOAMMO

000CHOBATE.

Tema 2: Xumuueckue usmenenus coCmoaAnuA eeuiecme

Texcmul 014 umenus
Texer 1
PecraBpanusi naMATHHKOB

B atmocdepe KpymHBIX TOpOIOB BO3POCIIO COAEP)KAHUE AarpECCUBHBIX BEILECTB, IOITOMY
MOBEPXHOCTH MaMITHHUKOB, CIICIIAHHBIX U3 METaJUIa, TIOJBEpraroTcs atMochepHoii kopposuu. B mo-
clieTHee BPEMs 4acTO BO3HMKAIOT TaKWe€ BHJIbI KOPPO3UH, KaK «OpoH30Basi 00JIe3Hb» (WIH «MeaHast
qyma»), IpU KOTOPbIX 00Pa3yrOTCsl OCHOBHBIE XJIOPHJIBI MEIU - 3AIYCKaeTCs psii XUMHUYECKUX pe-
aKIUi ¢ ydacTHeM MeAM, KMCIOpoAa U Biaru arMocdepsl. B pe3ynabTare 3TOro NpoucXoauT HHTEH-
CUBHAasl HEMPEPBIBHAS KOPPO3HUs, Pa3pyllaolasi HOBEPXHOCTh CKYJBITYP.

Cy1ecTByeT 1Ba OCHOBHBIX METO/1a 3alUThl METAJUIMUECKUX MTOBEPXHOCTEN OT KOPPO3HHU:
1. HaneceHne MeTalIMYECKUX 3alIUTHBIX MOKPBITUH, HA3bIBAEMBIX (OGKEPTBEHHBIMM». Takol ciioif
3alUIIACT MOBEPXHOCTh MaMATHHUKA, U30JIMPYs €€ OT aTMOC(HEpHBIX BO3ACHCTBUI, NMPH 3TOM caMm
MOJIBEPIaeTcsi KOPPO3UU U CO BpeMEHEM paspymiaercs. Takue NOKpbITUS MOKHO HAHOCUTh pa3iny-
HBIMH CIIOCO0aMU, HallpuMep, ralbBaHOMIACTUKOMN.
2. HaHeceHMs 3alllUTHOTO CJIOSI METOAOM IIJIa3MEHHOTO WJIM Ta30Iuia3-
MEHHOI'0 HAalbUICHUS METAJUIMYECKOIrO IOpPOIIKa C MOCIEAYIOUEH €ro
MPOIMUTKON CHEeUaIbHBIM HHIMOUTOPOM KOPPO3UU HAIBUIIEMOT0 MeTal-

J1a. I/IHFI/I6I/ITOp, nomnazgas B IOPBI CJIOA, HAACKHO YACPKUBACTCA B HUX,

100



YTO MpPEeNOTBpAILACT BO3/CHCTBUE aTMOC(HEPHBIX
(dakTOpOB uepe3 MOpHl HA METAJUl M yBEIHMYMUBACT
JOJITOBEYHOCTD IOKPBITHSL.

Hanpuienne MOKHO OCYIIECTBUTH, HaIpH-

Mep, IIPU MOMOILU TaKUX YCTPOMCTB, KaK IIa3Mo-

TPOHBI, Ta30IUIA3MEHHBIE TOPEJIKU, AYTrOBBIE Me-
TaJUIN3aTOPBI U JICTOHALIMOHHO-TAa30BbIC ITYIIIKH. B =t
Cankr-IlerepOypre Tak ObUIM pecTaBpUPOBAHBI MHOTHE MTaMSATHUKU.

Bonpocwul ona oocyscoenusn:

— 3amuUTHBIA CJI0M METAIUIMYECKOTO MOPOIIKOBOTO MOKPBITUS SIBJISETCS PBIXJIBIM, COAEP-
JKUT MHOTO MYCTOT U TOp W MPOHHIIAEM I BHEIIHEH aTMoc(hepsl U coaepKaiieics B Heil BIaTH.
[Ipu kakuX yCIOBHUSX OH OYIET BBIMONHSITH 3aMIUTHYIO (DYHKIHUIO: MPH 3aMOTHCHUH TOP U MIYCTOT
CIIEHMAJIbHBIMU MpenapaTaMu, NPEnsITCTBYIOINMU KOPPO3UU 3aLUTHOTO CIIOS, IPU OKpPAIIMBAaHUU
MOKPBITUSL KpacKaMH HJIM AMAIIIMU, TIPU YCIOBUU MPOMUTKU MOBEPXHOCTU MHTHOUTOpPAMH KOPPO-
3UU WIX NPY TOBTOPHOM HAHECEHUHU MOPOIIKOBOTO 3aIIUTHOTO CJIOS?

— MoryT 11 ObITH UCHOIB30BAHBI OMUCAHHBIC TEXHOJIOTUU IS 3AIUTHI IAMSTHUKOB, BbI-
MOJIHEHHBIX U3 KamHs? [louemy?

— Ilouemy ckynbnTypHBIE KOMIO3HMIIMHM PAa3MEIIAIOT JIMIIbL HA MAaCCHUBHBIX (PYHIAMEHTAX:
JUIsE 00ECTICUCeHUsT YCTOWYUBOCTH CKYJBIITYPBI, JIJII PAaBHOMEPHOTO paclpeieiicHUus BECOBOUM Ha-
TPY3KH Ha TPYHT, JUISl YBEIWYEHHS BBICOTHI CKYJBITYPBI WJIM JJIA 3aIIUTHI CKYJBITYPbl OT BaHAA-

JIOB?

Texer 2
I'azupoBanue BoabI

Yrnexucnsiii ra3 uinn CO», IBYOKHUCH yriiepoja, JUOKCU] yriaepoa, OMKapOOHAT HCTIOb3Y-
eTcs JUIsl MPUTOTOBJIEHUS T'a3MPOBAHHBIX HANMUTKOB. ['a3MpoBaHHbIE HAUTKH, OCOOCHHO OXJIaX-
JICHHbIE, OBICTpee U IMOJIHEE YTOJSIOT Kaxay. s yToneHHs »Kakbl YeJOBEK BBHIITMBAECT MEHbILE
ra3upoBaHHON MHUTHEBOM BOJBI, YeM Hera3upoBaHHOW. CerogHs B IMPOU3BOJCTBE HANUTKOB YCH-
JIEHHO JKCIUTyaTHpPyeTCS OCHOBHOE CBOMCTBO YIJIEKHCIIOIO Ta3a — KOHCepBHpYmollee (obe33apa-
KUBaroIlee, 1e3uHUIIpYolee, aHTAMUKPOOHOE), T.K. YIIIEKUCIBIN a3 SBIsAETCS KOHCEPBAHTOM -
BEIIIECTBOM, I'yOUTENbHO JAEHCTBYIOUIMM Ha XKHBbIE MUKPOOPTaHU3MBI, IPUCYTCTBYIOIIUE B MUThE-
BOM BOJIE.

VYrnekucnslil Ta3 U3MEHsET BOJOPOIHBIN nmoka3atenb (pH) Boabl, onpenensomui xapaktep
XUMHYECKHX U OMOJIOrMYecKuX ImpoieccoB. B 3aBucuMocTu oT BenuuuHbl pH MeHsieTcs CKOpOCTh

OMOJIOTHYECKUX peaKHHfI, TOKCHUYHOCTD 3arpA3HAIONUX BCHICCTB U T. . I[J'IH MMUTHEBOM BOJBI ONTH-
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MaJbHBIM cuuTaeTcs ypoBeHb pH B nuamazone ot 6,5 10 8,5 (mo pexkomenaauusim BecemupHoit op-
raHu3aluu 3paBOOXpPaHEHUs - 7), OTKIIOHEHHUE OT KOTOPOIr0 MOXET CYIIECTBEHHO OTPa3UThCs Ha
3anaxe, IpUBKYCE M BHEIIHEM BHJE BOAbL. [Ipu HACBIIEHUN BOJABI YIJIEKUCIBIM ra30M €€ YPOBEHb
KHCJIOTHOCTH Bo3pacTtaet 10 pH=3,8.

Bonpocul ona obcysymcoenusn:

— Ilpu HarpeBaHuM ra3supOBaHHON BOJIbI, SIBJISIOLIEHCS BOJHBIM PAaCTBOPOM YTOJIbHOM KH-
CJIOTBI, BBIJEINIAIOTCS My3bIpbKU Ta3a. [louemy: BblenseTcsl pacTBOPEHHBIN B BOJIE BO3/AYX, 0Opa3y-
eTCsl BOASHOM map, B BOJHBIX pacTBOpax yrojibHash KHCIIOTAa HEYCTOWYMBA WJIM MPU HArpeBaHHUU
paziaraercsi C BbIIEJICHUEM YTJIEKHUCIIOro ra3a’?

— JlakMmycoBast MHIUKaTOpHAs Oymara mpH MOTPYKEHUU €€ B Fa3UPOBAHHYIO BOJY MEHSET
nBset. Ha xaxoii?

— Menuku Ha OCHOBE MHOTOJICTHUX WCCIICAOBAHUI W HAOIIONCHHUHA ONpPEeNeNniIn MPOTHBO-
MOKAa3aHUsl K YHOTPEOIECHUIO Ta3MpOBAaHHOW MUTHEBOWM BOJBI: HAaJIW4YME S3BbI U racTputa. Kakosa
OCHOBHAasi IPUYMHA 3TOTO OTPAaHUYECHUS: HU3KUM, BBICOKM HWJIM HOPMAJIbHBIA YPOBEHb BOJOPOJIHO-

ro rmokKasareis?

Tema 3: Qu3uueckue cOCMOAHUSA U UIMEHEHUSA 8EULEC G

Texcm Ona umenua:

IBoJIonMs 3Be3/1

[Tox neiicTBHEM CHJI BCEMHUPHOTO MPHUTSIKEHHUS OOJIAKO MEX3BE3THOTO rasa, COCTOSIIETO
[JIaBHBIM 00pa3oM U3 BOJOPO/Ia, COKMMAETCS U HATpeBaeTcs 110 3aKOHY coXpaHeHus sHeprun. Ecnu
Macca o0yaka JIOCTaTOYHO BeNIMKa, TEMIEparypa W JIaBlieHHe B LIEHTpe oOJiaka JOCTUraeT 3Hayve-
HUH, IPH KOTOPBIX HAYMHAIOTCS TEPMOsIIePHbIE peaKIii CUHTEe3a, B Pe3yIbTaTe KOTOPBIX BOJIO-
pon mpeBpaiiaercs B renuil. Tak po:kaaercs 3Be3/a.

Co BpemeHeM (Ha 3TO MOTYT YHTH MUJLTHAP/IBI JIeT!) BOJOPO/I B IEHTPAILHOM YacTH 3BE3bl
BBITOpAeT, U oOpasyercsi renueBoe sapo. Ho 3Be3na mpu 3TOM HE racHET, MOTOMY YTO TeIIUN TOXE
SIBIIIETCSL SJICPHBIM TOILTUBOM: TIPH JIOCTATOYHO BHICOKOM JaBJICHHH W TEMIIepaType CBbIme 15
MUJJTMOHOB I'PaycOB HAUMHAIOTCS TEPMOSACPHBIE PEaKIuu, PU KOTOPBIX TEHil MpeBpaiiaeTcs B
yraepoa. [Ipu aToM Temmeparypa sipa eimie Oonblie Bo3pactaeT. HakoHell gaBieHue, BO3pociiee
BCJICJICTBUE HOBBIX TEPMOSICPHBIX PEAKIIMA, CTAHOBUTCS HACTOJIBKO OOJBIIAM, YTO HApYKHBIE
CJIOM 3BE37bI OTOPACHIBAIOTCA Ha OOJIBIIIOE PACCTOSIHHE OT SApa, a UX TeMIlepaTypa 3HAYUTEIBHO
YMEHBIIIAETCS: 3B€3/1a IPEeBpaIlacTCsd B KPACHbI MMranT (KpacHBIMU MX Ha3bIBAIOT 32 MX I[BET, a
TUTaHTaMU — 33 UX KOJIOCCANIbHBIE pa3Mepbl). Macca HEKOTOPBIX U3 9TUX 3BE€3]] CpPAaBHUMA C MacCcoin
Conama. Co BpeMEHEM OCHOBHOE TOILIMBO TEPMOSICPHBIX PEAKIIUH-BOJIOPO] U TeIHA — BBITOPAET.
Bremraue ciiou 3Be37bl, paclIupsIsiCh, YIETAIOT, a 3B€3/]a 3HAYUTEIILHO YMEHBIIIAETCS B pa3Mepax U

MpeBpalracTcs B OeabIid KapJMK. benplii 1BET 3BE3ABI YKa3bIBa€T HA TO, YTO TCMIICPATypa Ha €€
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MOBEPXHOCTH BHIIIE TeMIepaTypbl moBepxHocTu ConHia. TepMosiiepHbie peakiiuy B 0eIoM KapIiu-
K€ YK€ MOYTH HE UAYT.

Ecnm macca siapa 3Be3bl ipeBbiinaetT maccy CosHiia 6osiee, 4em B mosiTopa pasa (Oemblid ru-
raHT), 0OYCJIOBJICHHOE CHUJIAMU TATOTEHHUS JaBJICHUE B SIIPE 3BE3/bI CTAHOBUTCS CTOJIb OTPOMHBIM,
YTO OHO KaK OBl «BIABIMBACT» JEKTPOHBI B MPOTOHBI, B PE3YJIbTATE YErO 00pa3yloTCs HEUTPOHHI.
Tak BO3HUKAECT HEMTPOHHAA 3Be3/1a, KOTOPasi COCTOMT B OCHOBHOM M3 HelTpoHOB. Macca Ta-
KOU 3B€3/Ibl MOKET ObITH CpaBHUMOM ¢ Maccoil CoJiHIIa IPU TUAMETPE B HECKOJIbKO KHJIOMETPOB!
[TnoTHOCTH HEUTPOHHOM 3BE3/1bI OJIM3Ka K MJIOTHOCTH aTOMHOTO siapa: 1cMm3 BerecTBa Takou 3Be3-
JIbl CPaBHUMa C MAacCOM HECKOJBKHX TPYKEHBIX TOBapHBIX BaroHoB. OOpa3oBaHHWE HEUTPOHHOM
3BE€3/1bl MIPOUCXOAMUT 32 JOJU CEKYHJIbI M COMPOBOXKIACTCS B3PHIBOM HEBEPOSITHOM Cuibl. Takue
B3PbIBbI HA3bIBAIOT BCIBIIIKAMU CBEPXHOBBIX.

Ecnm macca 3Be3nibl 3HaUMTEIBHO TpeBbImaeT Maccy CoJHIIa, TO CHJIa TPAaBUTALIMH «3aCTaB-
JSIET» 3BE3Mly CXKUMAThCs Jake MOcje TOro, Kak OHa CTaHeT HeUTpoHHOH 3Be3noil. M HacTymaer
MOMEHT, KOTJIa CHJIa TATOTEHHS] CTAHOBHUTCSI HACTOJIBKO OOJIBIION, YTO OHA «HE BBIITYCKACT» Hapy-

Ky naxke cBer! B Takom ciyuae 3Be3/1a IPEBPAIIAETCS B « UEPHYIO JBIPY».

3aoanusa:

1.3amonauTE B OJIOK-CXEME MIPOITYIICHHBIC 3BEHBS MPOIIECC:

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

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

2) DBomroIus 3BE3/bI C MacCoil, cyliecTBeHHO Oounbleit macchl ConHIa

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

2. Brigenure 2-3 npoOiemsl, ¢ KOTOPBIMY, IO BalleMy MPEICTaBICHHIO, CTAIKUBAIOTCS acT-
podusuku npu u3yueHuu 3se3n. OOOCHylTe CBOE MHEHUE.

3. CocraBbTe CUHKBENH Ha TeMy «YepHas abIpay

4. [IpoBenuTe AOMAIIHUE 3KCHEPUMEHTHI U MPUIyMalTe KaKIOMY U3 HUX Ha3BaHUE:

OkcniepuMeHT 1: B mon-nutpoBoil 6aHKe MUTHEBOW BOJABI PACTBOPHUTE IOJIOBUHY YailHOU
J0XKKH cosin. HaneliTe yacTp COISHOro pacTBopa B IUIACTUKOBBIM CTakaH, a OCTaBLIYIOCA BOAY HE

BBUIMBalTE U3 0AaHKHU — OHA MIOHAJO0UTCS B KOHIIE OMBITAa. BBIpeKbTe B MOPOIOHOBOM r'yOKe yriyo-

103



JICHHUE TI0J] CTaKaH Ha TOJIOBUHY e¢ BhICOTh. CTakaH OJHKCH BXOJHUTH B yriiyOsieHHe Oe3 3a30pa.
CrakaH C COJISIHBIM PaCTBOPOM Ha CIICIIAHHOW BaMH MOJICTABKE MOMECTUTE B MOPO3HIBHYIO KaMepy
XOJIOMIIbHIKA. Yepe3 KaxIblii 4ac CMOTPHUTE, Kakasi 4acTh BOJIbI 3aMep3ia. Koraa 3amMep3HeT npu-
MEpHO OJlHAa TPETh pacTBOpa (Jiea OyaeT BBEPXY), BBIHBTE CTAKaH M3 MOPO3HMIBHON Kamepbl. AKKY-
paTHO BBIHBTE JICJ U MOJIOKUTE €r0 B TApEIIKy, MMOJ0KIUTE IPUMEPHO 5 MUHYT, MOKa JIe]] CJerKa
noaraer. Creiite 00pa3oBaBUIYIOCS BOJY, IMO-
Clie 4Yero TOJIOKUTE Jiell B MyCTOM CTakaH U
MOJIOXKIUTE, MOKAa OH IMOJHOCTBIO PacTaeT U
Harpeercs [0 KOMHATHOH TeMIIepaTyphl.
CpaBHUTE Tenepb COJCHOCTh OCTaBJICHHOTO B
OaHKe COJITHOTO pacTBOpa M BOJBI, 00Opa3o-

BaBlIelicsa n30 abaa. CraenaiiTe BBIBOI U OIHU-

HINTE €10.

DxcnepuMeHT 2: B nmon-nmutpoByro 6aHKY BOJbI KAITHUTE HECKOJIBKO Karlejh YePHOH TYIIU U
XOpomuIo nepemeniaiite Boay. Haneiite yacth 3arps3HeHHON BOJBI B IJIACTUKOBBIA cTakaH. OcTaB-
mrasicst B 0aHkKe BoJla MOHAJO0UTCS B KOHIIE OMbITa. BBIpexkbTe B MOPOIOHOBOM I'yOKe yriryOlieHue
O] CTaKaH Ha MOJIOBUHY €€ BbICOThL. CTakaH JIOJKEH BXOJUTh B yriryosieHue 6e3 3azopa. CtakaH ¢
3arpsI3HEHHOM BOJOW Ha CHIEJIAHHOW BaMHM I1OJICTABKE IMOMECTUTE B MOPO3HIIBHYIO KaMepy XOJo-
IuiabHUKa. Uepes KaKaplil yac CMOTPHTE, Kakasi 4acTh BOJIbI 3aMepaiia. Korja 3aMep3HeT npuMepHo
OJlIHa TPeTh pacTBopa (Jex OyneT cBepXy), BBIHBTE CTaKaH M3 MOPO3UILHOW Kamepbl. AKKYpaTHO
BBIHBTE JI€/l U MOJIOKUTE €ro Ha Tapenky. CrenaiTe BbIBOJ U 3alIUIIUTE €T0.

Bonpocul ona oocyymcoenusn:

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

— Kakue rnmo6anbHbIC Hp06JIeMLI MOKHO pCIIUThb C  HUCIHOJB30BAHUCM 3TUX TEXHOJIOTHI?

Tema 4: Ixonozuueckue cucmemol
Texcmul 0nsa umenus:
Teker 1
HckyccTBeHHBIE IKOCUCTEMbI
HckyccTBEHHBIE 9KOCUCTEMBI — SKOCUCTEMBI, CO3JJaHHbIEC YelIOBeKOM. [IpocTeiimum nmpume-
POM TaKOTO Poja MOKET CIY>KUTh akBapuyM. B HeM HMeIOTCs pacTeHusi, OCYIIeCTBIAOMmUE GoTo-
CUHTE3, PHIOBI WK JPYTHUe KUBOTHBIE, MUKPOOPTaHU3MBI, TIepepabaThIBAIOIINE MPOIYKThI KU3HE-

JIeATeIIbHOCTH )KMBOTHBIX. HO akBapuyM He SIBJISIETCS CAMOCTOSATEIBHOM YCTOMYMBOUW CUCTEMOM, T.
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K. OH HYX/aeTcsl B MOCTYIUIGHUH OIPE/IEJICHHBIX BEIIECTB W3BHE, HAIPUMEp, KOpMa JIJsl pbIO, U
BBIBEJICHHSI YACTH MPOIYKTOB MYTEM 3aMEHBI WM (DUIIBTPALIUU BOJIBI.

OcHoBHbBIE 0COOEHHOCTH UCKYCCTBEHHBIX DKOCHCTEM:

1) BOJIBIIMHCTBO MCKYCCTBEHHBIX JKOCHUCTEM SIBISIOTCS T'€TepOTPOPHBIMHU, T.€. MOTPEO-
JSIOUIMMH OPraHUYECKHE BELECTBA (TOTOBYIO MUILLY) U3 BOABI.

2) MckyccTBEHHBIE SKOCUCTEMBI MMEIOT HE3aMKHYTHIH UK OOMEHA BEIIECTB M HHEPIHUU.
YacTp NUIIEBBIX LENOYEK B TAKMX IKOCHCTEMAX pa3pyllaeTcs, U, KaK CIEJCTBHUE, YEIOBEK CTaHO-
BUTCSI 3BE€HOM IKOCHCTEMBI, 00eCcrieurBas ycTpaHeHHe MPOAYKTOB pacmaja, co3aaBasi KoMpopTHBIE
YCIJIOBHSI CyIIECTBOBaHMs. Llenu nuTaHus B akBapuyMax KOPOTKHE U XAPAKTEPU3YIOTCS HAIMYHUEM
2-4-X 3BEHBEB.

3) VckycCTBEHHBIE SKOCUCTEMBI XapaKTEPU3YIOTCS BUAOBOU MaJIOYUCIEHHOCThIO. [lelicTBu-
TEJIbHO, YEJIOBEK B aKBapUyME CO3/1a€T SIKOCUCTEMY JUIsl 00ECIEUEeHUs CYIIECTBOBAHUS OJHOTO WIIH
HECKOJIbKUX BUJIOB PbIO U pacTeHUI.

HopmanpsHoe (QpyHKIMOHMpOBaHWE akBapruyMa BO3MOXHO JIMIIb B YCIOBHUSAX PAaBHOBECHOTO
COCTOSIHUSI OMOJIOTMYECKON CHUCTEMBI NMPH ONTHMAJIBHBIX MapaMeTpax cpeabl. B craHoBieHUHN |
MOJJEP>)KaHUU PABHOBECHS MPUHUMAIOT y4acTHE BCE BOJIHBIE OpPraHu3Mbl (pbIObI, aMmpuOUu, MOJ-
JIOCKU M Jp.), pacTeHusi (BBICIIME PACTEHHUS U BOJOPOCIH), OJHOKIETOYHBIE MHUKPOOPTaHU3MBI
(GaxTepumn, mpocreiue). Maneiiiiee HapylieHue OanaHca B CUCTEME BEJIET K IMOTEPE PaBHOBECHS,
YTO BKJIFOYAET MEXAHWU3MBI, HAIPABJICHHbBIC HA CTAOMIM3aMI0 OMOCUCTEMBL. [Ipu HEBO3MOKHOCTH
BOCCTAaHOBJICHHMsI OaaHca, akBapuyMHas OMocrucTeMa ruOHeT.

Bonpocul ona oocyscoenusn:

— Kucnornocts Bozbl pH oka3biBaeT 6onbloe BIUsSHUE HA OMOXMMHUYECKUE U OUoJorHye-
CKHE TPOLIECCH U UMEET BaXXHOE 3HaueHHe B KM3HM pbIO. B mporueccax ¢orocuHTesa, nporekaro-
IIMX Ha CBETY, pacTE€HUs MOTPEOJIAIOT YIJIEKUCIBIA ra3, yTo nosblaeT yposeHb pH. Houbto ku-
CJIIOTHOCTbH BOJIbI MIOHMKAETCS, UTO CBA3aHO HE TOJILKO C OTCYTCTBUEM (POTOCHHTE3a, HO U C BbIJlE-
nenneM CO; npu AbIXaHUM pacTeHuil. MHorue poIObl BriojiHe 6€30071€3HEHHO MEPEHOCAT OTKIIOHE-
HUS KUCJIIOTHOCTH BOJIbI OT HEHTpanbHOTo nokasarens (pH= 7-8). 1o o0bscHsAETCsS TeM, YTO opra-
HU3M MMEET LEeNbIH psiji cUcTeM, criaxuparomux konebanus pH. OnHako pe3koe M3MEHEHUE KH-
CJIIOTHOCTH BOJIbI MOXET CTaTh IpUuMHON rudenu pei0. [louemy?

Mexay KakuMH OOMTaTeNsIMU aKBapuymMa MOXeET BO3HHUKHYTb KOHKypeHHHH1$ BUJAMH CO
CXOJHBIMU TOTPEOHOCTSIMU, BUIAMH, U3BJIEKAIOIIMMHU TOJIb3Yy U3 CBSI3U IPYT C APYrOM, XHMIHHKA-
MU H KEPTBAMH, TTApa3UTAMH U XO35€BaMH?

3aoanus:

19
KomcypeHum; — OTO B3aMMOOTHOUICHUA aKTUBHOT'O COPEBHOBAHUA MEKITY 0co0saMu OJHOTO WJIN Pa3HbIX BUIOB CO
CXOJHBIMH HOTpeGHOCTﬂMH 3a CPpEACTBA CYHICCTBOBAHUA U YCIOBUA PA3SMHOXKCHUSA.
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1.AxBapuyMmHbBIE pacTEeHUs pa3pacTarOTCs HaJl BOAOM WIM IUIABAlOT HA MOBEPXHOCTH, TIE

OCBCIICHUEC 0oJlee HHTCHCHBHO U TAC OHU HOIIOJHUTCIIBHO ITOJIYYaroT yTHCKPICJII:IfI ra3s us3 aTMOC(I)G-

pbl. B mpotiecce ¢hoTocuHTe3a MOJIEKYIBI XJIOpO(HILIa paCTEHUI CTAaHOBATCS Hanbosiee aKTUBHBIMU

IIpU OCBEIICHUU (OTOHAMH C JJIMHOW BOJHBI M3 uHTepBaia or 600 1o 700 HaHOMETpPOB (00JIACTH

OpaHXEBOTO0 M KPaCHOTO IBeTa). ITO HamOoJee BaXKHBIM CBETOBOHM MUANa30H I MHTCHCUBHOTO

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

CHUTEIIbHOM MHTCHCHUBHOCTH CBETa OT TOJIIIUHBI CJIOSA BOABI B aKBApUYMC U U3JIYUCHHUSA pPa3HbIX

LIBETOB.

Blus

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

Green
Purple
Yellow

Cirange

TT——Red

6y o8 a3 1

I/ICHOHLSYH OTH JaHHBIC, O6’LHCHI/IT6, IMo4YeMy paCTCeHU:A, KOTOPLIC BO BPEMs CBOCT'O KU3HCH-

HOI'0 HyKJIa IMOCTOSAHHO IIOTPY’KCHBI B BOAY Ha AOCTATOYHYIO FJ'IY61/IHy, YaCTO HCIIBITBIBAIOT HE-

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

ypoBHS (HOTOCUHTE3A.

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

[lepeuncnure BO3MOXKHBIE CIIOCOOBI U3MEPEHMSI YPOBHS KUCIOTHOCTH Bojbl. IIpoBeauTte mouck B

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

OI_ICHI/ITG BO3MOXHOCTDb UX UCIIOJIb30BAHUA B dKBApUYMaAX.

Texer 2

Jlnist 0ObsICHEHUS BRIMUPAHHSI TUHO3aBPOB, KOTOPOE MPOU30IILIO0 IPUMEPHO 65 MHJUTHOHOB

JICT Ha3an, ObLIH BBIJIBUHYTBI IBC 'MIIOTE3bI:

I'mnore3a A (cTOJIKHOBEHHE C ACTEPOUAOM)

I'mnore3a B (u3Bep:keHUs BYJIKAHOB)

JlnHO3aBpbI HCue3u, IOTOMY UTO FpoMaj-
HBII acTEpOU] CTOJIKHYICS ¢ 3emiiel. B pe-
3yJIbTaTe CTOJIKHOBEHUS HAYAINUCh MOXAPhI U
BBIOPOCHI O0JIAKOB MBUIHA U CaXH. 3aTeM I10-
CJIeI0BaJl JJINTENbHBIN TIEPUOJT TEMHOTBHI, KO-
TOPBIH MPUBEN K TOMY, YTO CYIIECTBOBaHHE
pacTeHHH CTaJIO MPAKTUYECKH HEBO3MOXK-
HBIM.

JIMHO3aBphI UCYE3IIH IOTOMY, YTO IMPOU30II-
JI0 MHOT'O CUJIbHBIX U3BEPKEHUM ByJIKaHOB. B
pe3yJIbTaTe U3BEPKEHUN HAYAIUCh TTOXKAPHI,
1 BBIOPOCHI 00JIAKOB TBIUTH U CAXKU. 3aTeM
MOCIE0BaN JJIUTENbHBINA TEPUO TEMHOTHI,
KOTOPBIN MPUBET K TOMY, YTO CYIIECTBOBA-
HUE€ PAaCTEHUH CTaJO MPAKTUYECKH HEBO3-
MOKHBIM
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quHHe, mpoBOAA HUCCIICAOBAHUA IO 3TUM JBYM THUIIOTC3aM, 06Hapy>i<mm TpHu CJic-

OYIOMUX (akra:

daxr 1 dakr 2 Pdakr 3

Ot ynapa actepouna | B ropasix mopoaax, 00pa3oBaBIIHXCS OkoJ10 65 MUJUIMOHOB JIET
OKOJI0 65 MUUIMO- |65 MUJIITMOHOB JIET Ha3a/, OYCHb BHICOKUH |Ha3a] 00pa30BajCh CIOU
HOB JIET Ha3aJ BOJIU- | ypOBEHb COJIEPKaHUS UPUIIUS. DJIEMEHT | CaXKU. DTH CIIOU

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

BaJICs OTPOMHBII CTH 3eMJIM, HO B TO )K€ BpeMsl HaXOIUTCs | pa3HbIX MecTax. Caxa
Kpatep. HIOKE TIOBEPXHOCTH 3€MIIH, B €€ MAaHTHH. | 00pa3yercsi, Korjaa ropst
Taxoke ero HaXoAAT B aCTEpPOUIaAX. aeca.

Bonpocwut ona oocyscoenun:
Kakyro u3 runore3 MOATBEp)KIACT KaxAbli uM3 3THX Tpex ¢aktoB? OOBemute «A»
(CronknoBenue ¢ actepounioM), «B» (M3Bepxkenust BynkanoB) uinu «O06e» (00e rumoressl) B
Kak7o0i cTpoke. OOOCHYITE CBOIO MO3UIUIO, UCTIOIB3YS MPU HEOOXOIUMOCTH UH(POPMALIUIO

U3 Ipyrux UCTOYHHUKOB

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

1. Tak KaK TUHO3aBPBI BBIMEPIH, UX MOKHO OOHApYKUTh TOJBKO B BHJIE UCKOIAEMBIX OC-
TaTKOB. BepHbI MM HEBEpHBI CIENYIOLIME YTBEPXKAECHUS 00 HCKomaeMmblx ocTarkax? OOBenute

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

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

MOKHO HaliTH UCKOIAEMBbIE OCTATKHA BUJ0OB, KOTOPBIE )KUBYT B Bepnoe / Heepnoe
HACTOsIILIEE BPEMS
[Ipouiecc popmupoBanus Ha 3eMiie HCKOMIAEMBIX OCTATKOB B Ha- Bepnoe / HesepHoe
CTOSILIIEE BPEMS HE TTPOUCXOAUT

2. YToOBI MOTy4nTh O0JIee TOYHOE MPECTABIICHHE O Cpeie OOUTAHUS U DKOJIOTHH 3eMJTH B
IPOIIJIOM, T€0JOIM U3Yy4YalOT TOpHBIE IOPOBI M HCKOMaeMble ocTaTKi. HekoTopble n3 BO3MOXKHBIX
HaXO0JIOK YUYEHBIX U CIEaHHBIX UMM BBIBOJIOB ITPUBEICHBI HUXKE B TaOJIHIIE.

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 HAalJEHBI OTIIE- |JIbl JUHO3aBPOB
YaTKU CJIEZ0B Pa3HbIX BUJOB
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JTMHO3aBPOB

Ha tepputopun 661 00Ha- | B mponutom Ha 3T0i Tepputopun npoxonmna uH- | Jla/ Her
py’KeHbl He()Th U KAaMEHHBI | TEHCHBHAs BYJIKaHUYECKasl IeATEIbHOCTh

yroJib

Ha Bepmmnax ropHoii cucre- | ['opbl BO3HUKIIM B pe3yibTaTe moauaTus n1Ha Mo- | Jla/ Hert

MbI HaﬁI[CHBI OKaMCHCIJIBIC OC- |ps, BBI3BAHHOI'O ABWKCHUSAMU IJIUT 3¢MHOM KOP&bI
TaTKHU

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

Texer 1

I'ennast Moaudukanus pacTeHuii

I'enetruecku MoauduuupoBanubiii opranu3m (I'MO) — opranusm, reHOTHII KOTOPOTro ObLI
HMCKYCCTBEHHO H3MEHEH NpPH MOMOLIM METOJO0B T€HHOM HWHXEHEPHH. DTO ONPENEIICHUE MOXKET
MIPUMEHSATHCS JUIsl pACTEHUH, )KUBOTHBIX U MUKpOOpraHu3MoB. ['eHeTnueckas moaudukanus oTiu-
YaeTCcs LeJICHANPaBICHHBIM U3MEHEHHEM T€HOTHUIIA OpraHru3Ma B OTJIMYME OT CIIy4ailHOTO, Xapak-
TEPHOTO ISl €CTECTBEHHOI'O0 M UCKYCCTBEHHOTO MyTalMOHHOTO Ipouecca. OCHOBHBIM BUJIOM I'€He-
TUYECKOW MOJAM(UKAIIMKM B HACTOSAIIEE BPEMS SBJISCTCS MCIIOIb30BAHUE TPAHCTCHOB JIJISI CO3JaHUS
TPAHCTCHHBIX OPraHu3MoOB. TpaHCreHe3 — 3TO MPOIECC BBEICHUS YETIOBEKOM JIMOO MPHUPOAON Uy-
JKEpPOJIHOTO T€Ha, Ha3bIBAEMOT'O TPAHCTEHOM, B UBOW opranu3Mm. [Ipu 3TOM opraHusmM mosydaer
CBOMCTBA, KOTOPbIE OH MOKET IIepeIaBaTh NOTOMCTBY.

B cenbckom xo3siicTBe M nUieBOi mpomsiiuieHHoCTH o 'MO noapa3ymeBaroTcs TOJIBKO
OpraHU3Mbl, MOAU(GUIIMPOBAHHBIE BHECEHHEM B UX T€HOM OJHOTO WJIM HECKOJbKHX TPAHCTEHOB.
['eHHast MHKEHEPHS UCIOJIB3YETCs IJIsi CO3/IaHUSI HOBBIX COPTOB PacTeHHUH, YCTOMYMBBIX K HeOJia-
TOMPUSATHBIM YCIOBUSIM CPEIbl U BPEIUTENsIM, 00JaIal0IIUX JIYYIIUMH POCTOBBIMU U BKYCOBBIMU
KauecTBamH. 3a nepuof ¢ 1996 roga nmo 2013 roxa miomanu, 3aHsTbie O BO3/I€TIbIBAHUE T€HETH-
YeCcKU MOJIU(ULIMPOBAHHBIX pacTeHuH, yBennuuauck B 100 pa3 u coctaBuiu B Mupe Oosiee 170 miH
ra.

[Iporiecc cuHTE3a TEHOB B HACTOSIIEE BpeMsl pa3pabOTaH OYEHb XOPOIIO U JlaXe B 3HAYH-
TeTbHOU CcTereHu aBToMaTu3upoBaH. CyIIeCTBYIOT ClelIMaIbHBIC ammaparsl, cHaOxkEéHHbIe OBM, B
MaMATH KOTOPBIX 3aKJIAJIbIBAIOT MPOrPaMMbl CHHTE3a Pa3IMYHBIX HYKJICOTHIHBIX MOCIEI0BATEIb-
HoCcTeil. UTOOBI BCTPOHUTH T€H B BEKTOP, MCIOIB3YIOT (PEPMEHTHI — PECTPUKTa3bl U jaurasel. C mo-
MOIIIbIO PECTPUKTA3 T€H U BEKTOP MOXHO pa3pe3arh Ha Kycouku. C MOMONIbIO JINTa3 TaKUe Kycoy-
KH MOXKHO «CKJIEUBAThY, COCIUHATh B MHOW KOMOMHAIIMU, KOHCTPYUPYS HOBBIM I'€H WIM 3aKI04as
ero B BekTop. [lomynspHbIME METOIaMU BBEJCHHSI BEKTOpA B KJIETKY PAaCTEHUH SIBISETCS WCIONb-

30BaHUE OCOOBIX MOYBEHHBIX OaKTEPHU MM T€HHON MYLIKH.
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TexHuka BBeIeHUS T€HOB B OakTepuu ObuIa pazpaboTaHa MMOCIE OTKPBITHS SBJICHUS OakTe-
pHaIbHOM TpaHchopManuu. B 0CHOBE 3TOTo SBJICHUS JSKUT IPUMUTHBHBIN TOJIOBOM Mpolecc, Ko-
TOPBIN Y OAaKTEpUi COMPOBOXKAAETCI OOMEHOM HeOOIbIUMHU (pparmMmeHTamMmu HexpomocomHon JITHK,
wiazmuaaMu. [1na3MuHple TEXHOJIOTHY JIETJIM B OCHOBY BBEICHHS MCKYCCTBEHHBIX T'€HOB B OaKkTe-
pHAJIbHBIE KJIETKHU.

B mHacrosimee Bpems ClieUaTMCTaMU TOJTYY€Hbl Hay4HbIE JaHHbIE 00 OTCYTCTBHH IOBBI-
IIEHHOW OMACHOCTH MPOAYKTOB M3 TEHETHYECKH MOAU(DUIIMPOBAHHBIX OPraHU3MOB B CPAaBHEHUU C
IIPOJIYKTaMH, MOJTYYEHHBIMU U3 OPraHU3MOB, BBIBEICHHBIX TPAJAULMOHHBIMU MeTOAaMH. | aBHbBIN
BBIBO/JI, BBITEKAIOMIMI U3 ycunuit 6onee uem 130 HaydHO-HMCCIIEOBATEIBCKUX POEKTOB, OXBAThI-
BAIONIMX 25 JIET UCCIENOBaHUN U MPOBENEHHBIX ¢ yyacTueM Oosiee ueM 500 HE3aBHCHMBIX HCCIIe-
JIOBATEJICKUX TPYII, COCTOUT B TOM, YTO OMOTEXHOJOTHH U, B yacTHOCTH, [ MO Kak TakoBble HE
OoJjiee onacHbl, 4eM, HApUMeEp, TPAJIUIUOHHBIE TEXHOJIOTUHU CEeJIEKIIUU PACTEHUH.

Bonpocul ona oocyscoenusn:

— Yto u3yyaer reHHas HUHKEHEPHs], B OTIUYHE OT KJICTOYHOU?

— I'me u xak mpuMeHseTCsl HICKYCCTBEHHBIN MyTareHes?

— HWccnenoBanusi, CBSI3aHHBIE C TIEPECAKON reHa OaKkTepui, ClIOCOOCTBYIOIIETO YCBOCHHIO
a30Ta u3 aTMOc(EepHOro BO3/AyXa, B TEHOTHUII 3JIaKOB, MMPOBOJSATCS B 001aCTH MHUKPOOHOJIOTUYECKO-
IO CHHTE3a, T€HHOW WJIM KJIETOUYHOW MH)KEHEPUH, & MOXKET ObITh B OMOXUMHH?

— I';me u xorza Bbl CMOXKETE IPUMEHUTh 3TU 3HAHUSA?

Tekcr 2

Myrauuu

OCHOBHOE CBOMCTBO I'€HOB 3aKJIIOYAaeTCid B TOYHOM CaMOKONMPOBAHHUH, Onaroaaps 4emy u
IIPOUCXOIUT HACJIEICTBEHHAs Iepefada MHOXKECTBA MPU3HAKOB OT poaurenei k aersm. OpHako,
3TO CBOMCTBO 3TO HE SIBJIIETCS aOCOMIOTHBIM. [ 'eHbl 00J1aatoT ee U CocOOHOCThIO U3MEHSThCH,
npuoOpeTaTh HOBbIE CBOMCTBA. Takue N3MEHEHNs T€HOB Ha3bIBAIOTCS MyTalUsIMU. MyTaluyu reHoB
CO3/al0T M3MEHYMBOCTh, HEOOXOJMMYIO JJIsi HBOJIIOLIMM YKUBOM Marepuu, MHOrooOpasus ¢opm
XKHU3HU. MyTaluy BO3HHUKAIOT B JIOOBIX KJIETKaX OpraHW3Ma, HO IepelaBaThCsl HOTOMCTBY MOTYT
TOJIBKO T'€HBI MOJIOBBIX KJIETOK.

[IprunHBI MyTanui 3aKJIIOYAIOTCS B TOM, YTO MHOTHE (DaKTOPHI BHEUIHEH cpesibl, C KOTOPbI-
MU Ha MPOTSHKEHUU >KM3HHU B3aMMOJIEUCTBYET Ka)KJbli OpraHu3M, MOT'YT HapyllaTh CTPOTYIO YIIO-
PSIOUEHHOCTh TpoIlecca CaMOBOCIIPOM3BEICHUS T€HOB, XpPOMOCOM B LIEJIOM, NPUBOJIUTH K OLINO-
KaM B HacJeJ0BaHUU. B skcreprMeHTax ycTaHOBJIEHBI ClIeAYIOIME (PAaKTOPbI, BHI3BIBAIOIINE MYyTa-
LMY HOHU3UPYIOLIee U3TydyeHUe, XMMUUECKHE BEIeCTBa U BbICOKas TemrepaTypa. O4eBHIHO, YTO

Bce ATH (PaKTOPHI UMEIOTCS U B €CTECTBEHHOM cpejie oOuTaHUs deloBeKa (HampuMep, €CTeCTBEH-
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HBIH (OH paaMali, KOCMUYECKOTO M3JIydyeHHs). MyTaluu CyIIECTBOBAIM BCErJa KaK BIIOJIHE
00BIYHOE MPUPOIHOE SIBJICHUE.

Byayun B cBoell cyTH ommOKaMu B Iepejadye reHeTHYeCKOro Marepuaia, MyTallud HOCSAT
CIIy4aifHbIN ¥ HEHAINPaBJICHHBIN XapakTep, TO €CTh MOTYT OBITh KaK MOJIE3HBIMH, TaK U BPEAHBIMU U
OTHOCHUTEJIBHO HEUTPAIBHBIMU JUIsl OPraHU3Ma.

ITone3nbie MyTanuyu 3aKpeIUIIOTCA B XOJ€ BOJIOLMHM U COCTABIISIOT OCHOBY IIPOTPECCUB-
HOTO Pa3BUTHSA KHU3HHU Ha 3eMile, a BpEIHbIC, CHIDKAIONINE KU3HECTIOCOOHOCTD, SBIAIOTCA KaK Obl
oOpatHO# cropoHOU Menanu. OHM JieaT B OCHOBE HACJIEJCTBEHHBIX 0OJIE3HEH BO BCEM MX MHOIO-
obpazum.

Mytanuu Aenarcs Ha €CTECTBEHHbIE M MICKYCCTBEHHBIE. ECTECTBEHHBIE MyTallul BOZHUKAIOT
HEMPOU3BOJIBHO, @ UICKYCCTBEHHBIE - TIPU BO3ACHCTBUU Ha OPTaHU3M PA3JIMYHBIX MyTareHHBIX (hak-
TOPOB PUCKA.

Paznuyaror:

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

2) XpOMOCOMHBIE MYyTallUM — 3TO MYTalluu, NPU KOTOPBIX MPOUCXOTUT MEpecTporKa
CTPYKTYPBI OTIICIBHBIX XPOMOCOM, B Pe3yJIbTaTe Yero HaOJIIOJAI0TCA TOTEPs WM YABOCHHE YacCTH
TEHETUYECKOTO MaTEpHalIa XpOMOCOMBI B KJIIETKE, H3MEHEHHUE OPUEHTALlNA CETMEHTOB XPOMOCOM B
OTJENBbHBIX XPOMOCOMaX, a TAK)Ke MEPEHOC YaCTH M'€HETUYECKOI0 MaTepHrasia ¢ OJHON XPOMOCOMBI
Ha JpYryo.

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

3) 'enHble MyTaluu — 3TO MYTallUM, IPU KOTOPBIX HUIET U3MEHEHHUE OHON MM HECKOJb-
KHX pa3JIMYHBIX YacTel reHa B KJIeTKe. | eHHble MyTallluy OXBaThIBAIOT OJIMH T€H U O€J0K, KOTOPbIH
KoJaupyercs 3TUM reHom. Ha reHHOM ypoBHe M3MeHeHMs nepBu4HOU cTpykTypsl JJHK reHos moxg
JefiCTBHEM MyTalluii MEHEe 3HAUUTEIbHBI, YEM MPH XPOMOCOMHBIX MYTAlLIUSIX, OJHAKO T'€HHBIE MY-
TallMM BCTpedaroTcs Oojiee yacTo. B pe3ynbTare reHHbIX MyTalMid IPOUCXOAT 3aMEHbl U BCTaBKU
OJIHOTO WJIM HECKOJIBKMX HYKJIEOTHJIOB, NYIUIMKALIMA U UHBEPCUH PA3IMUHBIX YacTel reHa.

PeanpHas wactora MyTamui Ui OTAENBHBIX I'€HOB YEJIOBEKA COCTABIISIET B CPEAHEM OT
1:105 no 1:108. 310 3HAUUT, YTO NPUMEPHO OJHA U3 MUJUIMOHA MOJOBBIX KJIETOK B KaXKJIOM MOKO-
JIEHUM HECET HOBYIO MyTauuio. OnHaKabl BOSHUKHYB, Ta WJINM WHAs HOBas MyTalUsl MOKET 3aTeM
NepEaBaThCs B MIOCIEAYIOIINE TOKOJIEHHUS, TO €CTh 3aKPEIJIATHCS MEXAHU3MOM HACJIEI0BaHMsl, 110-
CKOJIbKY OOpaTHbIE MyTalll{, BO3BPAILAIOLINE I'€H B UICXOJHOE COCTOSIHUE, CTOJb K€ PEIKU.

3aoanusa:
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1.YcTaHnoBuTE COOTBETCTBHE MEXKAY XapAKTEPUCTUKON MYTallUU U €€ TUIIOM:

XAPAKTEPUCTHUKA TUII MYTALIUN

A) BKIIFOUCHHE JIBYX JIMIITHUX HYKJICOTHI0B B Mojiekyiy JJHK 1) xpoMocomHas
b) kpaTHOE yBennyeHMe Ynciia XpOMOCOM B KJIETKE
B) mapymienue mnocieqoBaTeIbHOCTH aMUHOKHUCIOT B MoJIEKylse | 2) reHHas
Oenka
I') moBopoT ydactka xpomocoMbl Ha 180 rpamycos 3) reHoMHas
/1) ymeHbllIeHnE YncIa XpOMOCOM B COMAaTUUYECKOM KIIETKE
E) oOMeH yuacTkaMy HErOMOJIOTUYHBIX XPOMOCOM

2. B omnOoM U3 nipeioxkeHuit Tekera « MyTanumny HaluTe OmMOKY U UCIIPaBbTE ee:

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

0. 'eHHBIMU HA3BIBAIOT MYTAIlUH, CBSA3aHHBIE C M3MCHCHHEM HYKICOTHIHOW MOCIEI0Ba-
TETBLHOCTH OJIHOTO KOHKPETHOI'O I'eHa.

B. B TedeHue Xu3HU B KJIETKaX YeJIOBEKa MPOMCXOAUT MHOXKECTBO MYTAIlHii, OJHAKO OOJb-
IIMHCTBO U3 HUX HE MEPEIat0TCs TOTOMKAaM.

r. IToromkam MOTr'YyT NC€PEAAThCA TOJBKO MYTallUW, IMMPOUCXOAAIINE B COMATUYCCKUX KIICT-

Kax.

3. Haiinure ommoOKu B IpuBEAEHHOM TEKCTE.

a. Myranusamu Ha3bIBarOTCS HACIEICTBEHHbBIE U3MEHEHHS B MoJiekynax PHK.

0. EcTh MHOTO pa3HBIX BUIOB MyTaIlllii — TeHHBIC, XDPOMOCOMHEIC, KOMOWHATUBHBIC, TEHOM-
HBIE.

B. Myranus, BO3HUKIIAsA B OJHOM M3 COMAaTUYECKUX KIIETOK, MOXKET U3MEHUTH HACIIEACT-
BEHHBIC TIPU3HAKK CaMOM ATOM KJIETKM M T€X YacTel opraHum3Ma, KOTOpble o0pa3yloTcs u3 e€ Imo-
TOMKOB.

r. Myrauuu, NpoucXoAsAIue B IOJOBBIX KIETKaX, U3MEHSIOT TOJBKO T€HOMBI IIOTOMKOB.

. MyTanuu BBI3BIBAKOTCS MyTareHaMu, Cpeid KOTOPBIX, HAIIPUMED, PAAUNOAKTUBHOE U3J1Y-
YCHUC, BO3)1€f/iCTBI/IC XUMHYCCKUX MPErapaToB U Ap.

e. HeGonpuroe ynciio myTaruii oka3pIBaeTCs MOJIE3HBIM JIJIs OPTaHU3MOB.

Tema 6: 300posve uenoseka
Texcmol 012 umenus:
Texcer 1
HccnenoBaTenu yCTaHOBHIIHM, YTO Y CTYJIEHTOB, KOTOPBIE CIYIIANU MY3bIKY B HAYITHHKAX
OoJee IByX 4acoB B JICHb U MOCEIIAIH IUCKOTEKU XOTs OBl OJIMH pa3 B HEJEI0, CIIyXOBasi UyBCTBHU-

TEIbHOCTh CHMXKaNach B cpeaHeM Ha 10 neruben. OcoOeHHO y HUX YXYAIIAIOCh BOCIIPUSITHE 3BY-
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KOB ¢ yacToTamu oT 3 10 6 kl'i. JIrogu Moryt ciblmate 3Bykd B auanasone yactot ot 20 I'rg (0,02
k[') mo 15 k[, u MBI HanbOoIee BOCHPUUMYUBEI K 3BYKaM ¢ yactoramu oT 1 1o 6 xk['u. «3tu yac-
TOTBI )KU3HEHHO BaXKHBI, [IOTOMY YTO OHU JIEJIAl0T Peub MOHSATHOWY, - rToBOpUT npodeccop PouXoy,
U3YYAIOIIUN CIIyXOBbIE MEXaHU3MBI.

VYiu 4denoBeka MOTYT OINpPEASNIUTh HAINpaBlICHHE, OTKYAa MPUXOAUT 3BYK. UTOOBI mydie
HOHATH 3TO sIBIIEHHE, podeccop X0y u3ydaeT 0COOEHHOCTH BOCHPUATHS 3ByKa MAJICHBKUMHU MY-
xamu, Ormiaochracea. 9Tu MyXu OTKJIaJIbIBalOT CBOM SIHIa HA cBepukax. «CBEpUKH MPOU3BOISAT
3BYKH € yacToTaMu oT 2 70 7 K['1], U MyXu TOUHO HACTPOEHBI HA BOCIPUATHE ITHUX 3BYKOBY, - TOBO-
put Xoy. «/l1s MyXxu HEIOCTaTOYHO MPOCTO CKazaTh: «Ara, CBEpUYOK rae-To 3aech». OHa J0KHA
HAMTH B OKpY’KAIOIIEM IMPOCTPAHCTBE OJHOIO HEBHJIMMOTO CBepuKay». B cBoel mabopatopuu Xoy
MOCTPOMJI CIICIMATIBHYIO KJIETKY C AMHAMUKAaMH Ha KOHIIAX, U3 KOTOPBIX MOTYT pa3/laBaThCs TPEIU
cBepukoB. OH HaOIIOAeT 3a MOBEACHUEM MYX, KOTJIa pa3/laloTcs 3BYKH U3 IMHAMUKOB.

Bonpocul ona oocyscoenusn:

— B cTtpokax 3 u 4 roBoputcs 0 TOM, 4TO HauOoJbIlee YXYALIEHHUE CIyXa y CTYJICHTOB Ha-
omonaetcs B quamnaszone ot 3 no 6 kl'u. [louemy yxynmienue ciryxa, 0COOCHHO B 3TOM JIMaIa3oHe,
MOJKET OBITh TIPOOIIEMOii?

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

Texer 2
Busur k Bpauy

«3apaBcTBYiiTe, nokTOp. S mpuien k Bam, moToMy 4TO s1 CHIIBHO KalUIsiio. Sl Kanuiso yxe
YeThIpe JIHA, U C KaXKJbIM JTHEM Kalllellb YCHJIUBaeTcs. Sl MpUHsUT aHTUOMOTUKHU, HO OHM MHE He T0-
MOTJIN.

«Bbl paBUIIBHO caenany, YTo NpUluId Ko MHE. OTHaKO Bbl HEMPABWIBHO MOCTYIWIH, YTO
HOMBITAINCH CAMU ce0s JIEUUTh: aHTUOMOTUKY HUKOTJa HeNb3sl IPUHUMATh 0e3 Ha3HAueHUs Bpaya.
51 Bo3pMy y Bac mpoOy citoHbI ¢ 3a/iHEl CTEHKH ropiia ¥ OTHPABIIIO €e Ha aHalu3. Takum oopa3om,
MBI CMO>KEM Y3HATh, C Y4EM UMEEM JIEJI0, U sI CMOTY Ha3HAYMTh BaM MOAXOZIEe eueHue. B ocHOB-
HOM HMH(EKIMH BHI3bIBAIOTCS OaKTepUsIMHU, BUpycaMU U rpubaMu. AHTUOMOTHK JIEHCTBYET Ha pas-
HbI€ BU/IbI OaKkTepHil U Ha rprObl. AHTUOMOTHUK HE paboTaeT NPOTHUB BUPYCOBY.

Bonpocwi ona obcyrcoenun:

— [uasnor, npuBeeHHBINA BbILIE, TOBOPUT O TOM, 4YTO 3a00JIEBIINI YEIOBEK Ui TOTO, YTO-
Obl M30aBUTHCS OT Kallllsl, MPUHAJI aHTUOMOTHKH. Ha 4To M3 cieayromero HemocpeaCTBEHHO BO3-
JeMCTBYIOT aHTHOMOTHKH: Ha Kallleslb, Ha 00J1b, Ha OaKTepUH UM HA BUPYCHI?

— Kakoii BBIBOJI MOXHO cJienaTh U3 JaHHOTO (akTa?

— I'me m xorna HeoOxoauMo Oy/IeT BCIIOMHHUTH M IPUMEHHUTH 3TO 3HaHHE?
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3aoanue:
Aumubuocpamma cionvl nayuenma
AHTHOHOrpaMMa ObLiIa MoTy4eHa

KonoHmm MHUIKPOOPIraHirsMORB HyTeM [IOMEILEHUS MI/IKpOOpFaHI/I3MOB u3
CJIFOHBI TIAI[MeHTa B Yammky lletpu.
BbutH MCTIONTB30BaHEI MSITh AaHTUOMOTH-
koB — A, B, C, D u E. Cnycts Tpu niHs
KOJIMYECTBO MUKPOOPTaHU3MOB BBIPOCIIO,
HO HE BOJIM3W aHTUOMOTHKA, KOTOPBIN MX

yOuBaer.

MoskeT 11 JOKTOp clienarh ClIeAyIolue

VyacTok, Ha KOTOPOM OobnacTs.
Gonkme HeT comepkamas ~ BPIBOIBI U3 AHTHUOHOTPaAMMBI
“AHIT AHTHOHOTHK
MIKPOOPraHIiBMOoB CITIOHBI MALIMEHTa?
IIpaBH/IBHO JIM CIeJIaHbI CJIeYIOIHe BbIBO/bI, HCXO/AS1 U3 JAHHBIX AHTH- Ja nimm Her
onorpammbi?

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

AHTHONOTHK A MOXeT ObITh 3()(hEeKTUBHBIM IPOTUB MUKPOOPIaHU3MOB, Hal- Ja/Her
JICHHBIX B TOpJIC MAIlMEHTA

AnTtnounotruk C MoxkeT ObITh 3 PEKTUBHBIM TPOTHB MUKPOOPTAaHU3MOB, Hali- Ha/Her
JICHHBIX B rOpJie NalueHTa

Tema: 3emmuvle npoyeccol U UUKITbL

Texcm Ona umenus:

Atmocdepa — okeaH Bo3ayxa M OCCIICHHBIM MPUPOIHBINA PECypC AJIA MOJACPKaHUs KU3HU
Ha 3emie. K COXaJICHUIO, YCJIOBCUCCKaA NCATCIIbHOCTh, OCHOBAaHHAA Ha HAIlUOHAJIBHBIX W JIMYHBIX
WHTEpecax, HAHOCHUT BpeJ 3TOMY OOIIeMY pecypcy, 4TO MPOSBISETCS B UCTOIIEHHH TOHKOTO 030-
HOBOTO CJI05, KOTOPBIN JEMCTBYET KaK 3alIUTHBINA SKpaH JUIsl )KU3HU Ha 3eMIie.

MoJexysbl 030Ha COCTOSIT U3 TPEX aTOMOB KHCIIOPOJAa B OTJIMYHE OT MOJIEKYJ KHCIOpO/a,
KOTOPBIE COCTOSIT U3 JIBYX aTOMOB KHCJIOPOJa. MOJIEKyJIbl 030HA YPE3BBIYANHO PEIIKHE: HX MCHbB-
1Ie, YeM JECITh Ha KaX/IbIil MIJITHOH MOJIEKY Bo3ayxa. OIHAKO Ha MPOTSKEHUH MOYTH MILLIHAD-
Jia JIeT UX MPUCYTCTBHE B aTMOc(epe Urpalio PelIarolyo pojib B COXpaHEHUH KU3HU Ha 3emie. B
3aBUCHUMOCTH OT TOTO, TJI€ OH HAXOJUTCS, 030H MOXET WJIM 3alIMIAaTh, NI HAHOCUTH BpeJl KU3HU
Ha 3emie. O30H B Tponocdepe (Ha BeicoTe 10 10 KM Hag 3eMHOM MOBEPXHOCTHIO) — 3TO «ILIIOXO0I
030H, KOTOPBIM MOXET HAHECTH BPEJ TKAHIM JIETKUX U pacTeHusM. Ho 6onee 90 mporieHTOB 030Ha,

Haxosmerocs B ctparocdepe (Ha BbicoTe oT 10 10 40 KM HaJ 36MHOM MOBEPXHOCTHIO), SIBISIETCS
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«XOpOIIKMM» 030HOM, KOTOPBIHA, TOTJIONIasi onacHoe yibTpaduoneroBoe uznydeHue CoOIHIA, BBI-
HOJIHSET TOJIe3HYI0 paboTy. be3 3Toro nosie3Horo 030HOBOTO €O JIIOIU ObLIH ObI OoJiee TOBEP-
JKEHbI 3a00J1eBaHMsIM, BO3HUKAIOIIMM BCIIEACTBHE O0IydeHHsl yabTpaduoaeToBsiMu JTydyamu ComH-
na. B mocnegHue mecATUNIETHS KOJMYECTBO O30HA yMEHBIIMIOCh. B 1974 roay Oblia BhICKa3zaHa
TUIIOTE3a, YTO MPUIUHOM 3TOro MoXkeT ObITh (peoH (CFCs). [lo 1987 rona Hay4HbIe HCCIIEIOBAHUS
MPUYMHHO-CJICICTBEHHBIX CBS3eH HE JaBalld YOCIUTENBbHBIX TOJTBEPKICHUN O MPUYACTHOCTU
bpeoHoB Kk paspymieHuio o30Ha. OqHako B ceHTsI0pe 1987 roma opuimaisHbie MpeaCcTaBUTEIN Pas3-
HBIX CTpaH BcTpeTminch B Monpearne (Kanana) u JoroBOpHIIMCh BBECTH CTPOTHE OTpaHUYEHHUS Ha
ucnonb3zoBanue ppeonoB CFCs.

Bonpocul ona obcysymcoenusn:

O30H Taxke obpa3yercs Bo Bpemst rpo3bl. OH CO37aeT TUIMUYHBIN 3amax mocie rpo3bl. Mc-
M0JIb3Ysl TEPMUHBI, IPUBEJICHHBIE B CTaThe, OTBETHTE Ha BOIPOC: KAKUM SIBIISIETCSI 030H, 00pazyto-
HIUICST BO BPeMsI TPO3bI- «XOPOLIUMY WK «uioxum»? [logemy?

B tekcre roBoputcs: «be3 3TOro moje3Horo 030HOBOTO CIIOS JIFOM ObutM OBl OoJiee mo-
BEPIKCHBI 3a00JICBaHUSAM, BO3HHKAIOIIUM BCIICJICTBUE OOIY4YCHHS YIbTPa()HONICTOBBIMH JTydaMu
Connuay. HazoBurte o1HO U3 3THX 3a00J€BaHMi, yKa3aB, YTO HMEHHO OHO MOPaKaeT.

B koHme Texcta ymoMuHaeTcs 0 MEXIyHapoaHOH koHpepenunu B Moupeane. Ha stoi
KOH(epeHIIMH 00CYKAaTNCh MHOTHE BOIPOCHI, KacalolIfecs BO3MOKHOTO HCTOIIECHHSI 030HOBOTO
ciost. JIBa M3 3TUX BOIPOCOB MIPHUBEICHEI HIDKE B Ta0OwIe. MOTYT JIM HaydHBIC HCCIICAOBAHUS JIaTh

OTBCT HA NPUBCACHHBLIC HHUXKC BOHpOCBI?

Bomnpoc MO’KHO 11 HAWTH OTBET
C TIOMOIIBIO HAYYHBIX
HCCIICIOBAHUI?
MoryT 11 COMHEHUS YYEHBIX O BIUSHUU (DPEOHOB HA O30HOBBIN Ha/uer

CJIOM OBITh MPUYMHOM MACCUBHOCTH BJIACTEH?

Yemy Obl ObU1a paBHA KOHLIEHTpalLMst ppeoHoB B aTMochepe B 2002 Ha/net
rojly, eciii Ol B aTMOC(epy mormano To xe KOJIH4eCTBO (PpeoHOB,
YTO U cenyac?

114



