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Iens maHHOrO MOCOOHS — OKa3aTh METOJMUYECKYIO TIOMOIIb TIearoraM MpH IMOATOTOBKE U TPO-
BEJICHUIO YUCOHBIX 3aHATHI, HAMPABIICHHBIX HA Pa3BUTHE (PYHKI[HOHAILHON IPAMOTHOCTH O0YUYAIOIIHXCS
5-9-x kmaccos.

B mocobuu paccMaTpHBAKOTCS BO3MOXHBIE MMyTH KOHCTPYUPOBAHUS THIAKTHUECCKOTO U METOMH-
YECKOr0 COMPOBOXKICHUS Pa3BUTHS (YHKI[MOHATBHON IpaMOTHOCTH oOydvarommxcs 5-9 kmaccoB. Pac-
KPBIBACTCS XapaKTEPUCTUKA BCEX KOMIOHEHTOB ()YHKIIMOHAJIBHOW IPAMOTHOCTH, OMUCHIBACTCSI METO I~
Ka TpoBefieHUs y4ueOHbIX 3aHsTud. Oco0oe BHHUMaHWE YAENsercs TUAAKTHUYECKOMY M METOJUYECKOMY
WHCTPYMEHTAPUIO OPTaHU3AIMK MMO3HABATELHON JEITEIbHOCTH O0YJarOIMXCs, 00eCneunBaromas pas-
BHUTHE 4-X KOMIIOHEHTOB (DYHKIMOHAILHOW IPAMOTHOCTU (YUTATEINhCKOW, MAaTEMATHUYECKOU, eCTECTBEH-
HO-Hay4YHOU W ()MHAHCOBOW) COBPEMEHHBIX MOIPOCTKOB.

Meroauueckoe mocodue MpeAHa3HAYeHO YUUTENSIM 00pa3oBaTeIbHBIX YUPEXKICHUH, peann3yro-
mwM nporpammy «Pa3Butre (yHKIMOHAIBHOW T'PaMOTHOCTH OOYYarOIIMXCS OCHOBHOHM INKOJBD); BCEM
rejaroraM, — 3aMHTEPECOBAHHBIM B TOBBIIIEHWM  KauecTBa  COBPEMEHHOI'0  OOpa3oBaHUS.



DOyHKINOHAJIBHASI TPAMOTHOCTDH KaK LleJb, HEHHOCTh U pe3yJabTaT
OCHOBHOI0 0011er0 00pa3o0BaHuA

Benukas yenv 00pazosanus — 3mo He 3HAHUSA, a OeUCmEUs
T'epoepm Cnencep

DYHKUUOHANbHAA 2DAMOMHOCb Ye/106€KaA: NOHAMUE U CMPYKMYypa

Tepmun «rpaMoTHOCTHY», BBeeHHbIM B 1957 r. KOHECKO, nepBoHavyanbsHO
OTpeJeNsics KaKk COBOKYIMHOCTh YMEHUH, BKIIIOUAIOIIUX YTEHHE U MHUCbMO, KOTO-
pble MPUMEHSIOTCS B COLMAIBLHOM KOHTEeKcTe. MHbIMM croBamu, rpaMOTHOCTh —
ATO OIpEJENICHHbIA YPOBEHb BIIaJICHUS HABBIKAMH YTEHHSI U MHUCHhMA, T. €. CII0CO0-
HOCTb UMETH JEJIO C MEeYaTHBIM CJIOBOM (B 00JIe€ COBPEMEHHOM CMBICIIE 3TO HaBbI-
KU YTE€HHUS, TUChMA, cueTa U paboThl ¢ JokyMeHTamu). OTHOBPEMEHHO ObLIHU BBE-
JI€HBl TIOHSTHUS «MUHMMAJIBHOW TPaAMOTHOCTH» M «(YHKIMOHAJIBLHOM T'PaMOTHO-
ctu». [lepBoe xapakTepusyeTt criocOOHOCTh YUTATh M TUCATh IPOCThIE COOOIIECHMS,
BTOpPOE — CIIOCOOHOCTh MCIIOJIb30BATh HABBIKM YTEHUS U MHChMa B YCIOBUSX B3aU-
MOJIEUCTBHS C COIMYMOM (0OPMHUTH CUET B OaHKe, MPOYUTATh MHCTPYKLHUIO K
KYIUIEHHOMY MY3bIKAJIBHOMY LIEHTPY, HAIUCATh UCKOBOE 3asIBJIEHUE B CyA U T.1.),
T.€. 3TO TOT YPOBEHb IPAMOTHOCTH, KOTOPBIA JEIAET BO3MOKHBIM MOJHOLEHHYIO
NEeATEbHOCTh UH/IMBUA B COLMAJIbHOM OKPYXKEHUU.

[IpyMUTHBHOE NpEACTaBIEHUE O IPAMOTHOCTH KaK HEKOTOPOM MHHHMAaJIb-
HOM Habope 3HaHUM, yMEHUH U HaBBIKOB (YUTaTh, MUCATh, PUCOBATH U T. 1.), KOTO-
pble HEOOXOIMMBI JAJii HOPMAJbHOM >KM3HEACSTEIbHOCTU 4YeJIOBEKa M OOBIYHO
OCBaMBAIOTCS B HAYAJIBHOM IIKOJIE, Ha CErOJHSAIIHUN JIEHb CTAHOBUTCS HEIOCTa-
TOYHBIM TSl PEHICHHS COBPEMEHHBIX COIMATBHBIX POGITEM .

B.A. EpMoJIeHKO ONMCBHIBAeT clenyromue 4 3Ttana pa3BUTHS MHOHATHS O
(YHKIMOHAIBHON TPAaMOTHOCTH.

1-# stan (konen 1960-x — Havano 1970-x rr.) — dyHKIIMOHAIBHASL TPAMOT-

HOCTb pPaCCMaTpUBACTCA KaK OOIIOJHCHHUC K Tp&I[HHHOHHOfI I'PaMOTHOCTH, CJIICA-

! Pymux T'.A., XKaitranosa A.A., Cror C.I'. OyHKIHOHATbHAS IPAMOTHOCTh — HMIIEPATHB BpeMenu // OGpazoBaHme
Yepe3 BCIO )KU3HB: HEMPEPBIBHOE 00pa3oBaHie B MHTEpecax ycroidnBoro passurus. 2014. Ne 1. T. 12. C. 263-269.
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CTBUEM 4Yero SIBNsCTCS (PYHKIMOHAIBHBIA METOJ] 00yUYeHHs] TPAaMOTHOCTH, CTPOS-
HIErocsi C y4eToM (PyHKIIMOHAJIBHOTO 3HAHUS, TJIaBHBIM 00pa30oM, IKOHOMUYECKOTO
XapakTepa; KOHUENIUS U cTpaTeruss (yHKIIMOHAIBHON rpaMOTHOCTH MMOHUMAIOTCS
Kak oOecrieyeHue CBSA3U MPOIIECCOB OBJIAJICHUSI YTCHUEM U MTUCBMOM, a TakXKe IOo-
BBIIIICHUEM MPOU3BOAUTEILHOCTH TPYJa U YIYUIICHUEM YCIOBUM >KU3HU PadOT-
HUKa U €r0 CEMbH;

2-11 otan (cepeauna 1970-x — nHauyano 1980-x rr.) — oco3HaHue (PYHKIIHO-
HAJBHOM T'PAMOTHOCTH KaK MPOOJIEMBI Pa3BUTHIX CTpaH; ee 000co0IeHue OT Tpa-
JTUIIMOHHON TPaMOTHOCTH; PACIIMPEHHUE COCTaBa U COAEpKaHUS (DYHKIIMOHATBHO-
ro 3HAHUS C YYETOM BCEX CTOPOH OOIIECTBEHHOW KMU3HU (IKOHOMUYECKOU, MOJIH-
TUYECKOM, TPaKIaHCKOM, o01ecTBeHHOM, KynbTypHOH); BBeaeHue FOHECKO mo-
HATUS «(YHKIITMOHAIBLHO HETPAMOTHBIN 4elloBEK» (KaK 4YesIOBeKa, KOTOPBIH «HE
MOKET y4acCTBOBAaTh BO BCEX BHUIAX JEATEIBHOCTH, B KOTOPHIX TPAMOTHOCTh HEO00-
xoauma i 3¢ HeKTUBHOTO (YHKIIMOHUPOBAHUS €0 TPYMIbl U OOMIMHBI, U KOTO-
pble AT €My BO3MOYKHOCTb MIPOJOJKATh MOJb30BaThCA YTEHUEM, MUCBMOM U
CUYETOM [IJIsl CBOEro COOCTBEHHOTO Pa3BUTHs W JUIsl pa3Butus oOmmHbDy [[lepe-
cMmoTtpeHHas Pexomennanus... 1978]); BOSHUKHOBEHHE MPEICTABICHUS 00 U3MECH-
YUBOCTH (PYHKIIMOHAILHON TPAMOTHOCTH B YCJIOBHUSX OOIIECTBEHHBIX U3MECHEHHUIA;

3-i1 atan (cepenuna 1980-x — konerr 1990-x rT.) — YCTaHOBJICHHE CBSI3U
(GYHKITMOHAIBHON TPAaMOTHOCTH C TIOBBIIIAIOIIUMCS YPOBHEM BIIJICHUS MTMCHMEH-
HBIM CIIOBOM, OOIIero o0pa3oBaHusi, N3MEHEHUSIMH B cdepe Tpyaa; BKIIOUCHUE B
€€ COCTaB TPAAMIIMOHHON I'PaMOTHOCTH; OCO3HAHUE JBYXYPOBHEBOI CTPYKTYpBI
(GYHKITMOHAIBHONW TPaMOTHOCTH (TJI0OANbHBIE W JIOKAJIbHBIE COCTABISIONINE), €€
POJIM KaK OCHOBBI «II0)KM3HEHHOT0» 00pa30BaHusl, CTAHOBJICHUSI JINUHOCTH;

4-i1 sran (Hauano XXI Beka) — yCTaHOBJIEHHE U3MEHEHUW B COCTaBE U CO-
nepkaHuu (QYHKIIMOHAIBHON TPAaMOTHOCTHU MPHU NEPEX0JI€ K MOCTUHAYCTPUATIBHO-
My OOIIIECTBY; OCO3HAHUE (PYHKIIMOHAIBLHOW TPAMOTHOCTH KaK rapaHTa *KU3HeAesi-

TCIBbHOCTH 4YCJIOBCKA, CPCACTBA €TI0 YCIICITHOI'O JXU3HCYCTPOCHHA B MCHAIOIICMCA



MUpE; aKLEHTUPOBAHUE POIHU (PYHKIMOHAJIBHOTO YTEHUS KaK CPEICTBA PA3BUTHUS
(DYHKIMOHATBHO# IPAMOTHOCTH".

ITlo muenuto C.A. Kpynnuk, B.B. MankeBuua, «mpo0iemaTika rpaMOTHO-
cTH ((PyHKIIMOHANBHON T'PaMOTHOCTH) CTAHOBUTCS aKTyaJlbHOM TOJBKO TOTrAQ, KO-
r71a CTpaHa JI0OJKHA HABEPCThIBATh YIYIIEHHOE, AOTOHSTH pyrue cTpanbl. imeH-
HO TMO3TOMY MOHATHE (DYHKIIMOHAJIBbHOM TI'PaMOTHOCTH HCHOJIB3YETCS KAk Mepa
OLICHKM Ka4yecTBa >KU3HU O0IIecTBa (CBOEro pojia KyJbTYPHBIA CTaHAAPT) MpPHU CO-
IMOCTABJICHHUH COLUANbHO-D)KOHOMUYECKOH 3((DEKTHBHOCTH PA3HBIX CTPAH» .

OTtedecTBEeHHbIE HCCIEAOBATENIN BBIJICISIOT CIEAYIOIIUE OTIMYUTENbHBIC
4epThl PYHKIIMOHAIBHON IPaMOTHOCTH::

a. HaNpaBJIEHHOCTh HA pelieHre OBITOBBIX IPOOIeM;

0. ABJIIETCSI CUTYaTUBHOM XapaKTEPUCTUKON JIMYHOCTH, IMOCKOJIBKY OOHapy-
KHUBAET ceOs1 B KOHKPETHBIX COIMAIBHBIX OOCTOSITEIbCTBAX;

B. CBSI3b C PEIICHUEM CTaHJAPTHBIX, CTEPEOTUIIHBIX 3a/1a4;

I. 3TO BCETJa HEKOTOPBIN 3JIeMEHTapHbIN (0a30BbIil) ypOBEHb HABBIKOB UTeE-
HUS U IIUChMa;

1. UCIIOJIB3YETCS B KAUECTBE OLEHKH IIPEXKJIE BCETO B3POCIIOrO HACEICHUS;

€. UMEET CMBICI IJIaBHBIM 00pa3oM B KOHTEKCTE MPOOJIeMbl MMOUCKA CIIOCO-
6OB YCKOPEHHOI JTHKBH/IALNN HErPAMOTHOCTH .

OyHKIMOHAJIBHAS TPAMOTHOCTh Ha CTYNEHU OO0IIero o0pa3oBaHMs paccMart-
pUBaeTCs KaKk METanpeIMETHBI 00pa30BaTeNbHBIN pe3yibTaT. YpOBEHb 00pa3o-
BaHHOCTH MOJpa3yMeBAET UCIIOJIb30BAHUE MOJYYECHHBIX 3HAHUMN I PEIICHUS aK-
TyaJIbHBIX MPOOJIeM 00y4eHHs U OOIIEHHUs, COLUAIBHOIO M JUYHOCTHOI'O B3aUMO-
neiictBug. OyHKUMOHATBHAS TPAMOTHOCTh CIIOCOOCTBYET a/IeKBATHOMY U MPOJYK-

TUBHOMY BBIOODPY ITporpamMm npodeccHoHaIsHOTO 00pa30BaHus, TOMOTAET PEIIaTh

2 Epmonenko B.A. Pa3Burue pyHKIIMOHATBHOW IPaMOTHOCTH OOYYAIOIIErocs: TEOPETUIECKHH aceKT // DIeKTpOoH-
HOe HaydyHoe wu3jaHuMe anbpMaHax IlpoctpanctBo m Bpemsa. 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
s Kpymauk C.A., Mankesnd B.B. @yakunonansHas rpaMOTHOCTB B cucteMe odpaszoBanust benapycu. — Mu.: AIIO,
2003. 125 c. C. 100.

* Pymuk T'.A., XKaiiranosa A.A., Cror C.I'. OyHKIMOHATBHAS TPAMOTHOCTh — HMIIEPAaTHB BpeMenn // OGpazoBaHme
Yepe3 BCIO )KHU3Hb: HEMPEepPBIBHOE 00pa3oBaHue B MHTEpecax ycroidarnBoro passurus. 2014, Ne 1. T. 12. C. 263-269.
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OBITOBBIC 3a/1auM, B3aUMOJCHCTBOBATH C JIOJIbMH, OPTaHU30BBIBATH JEJIOBBIC KOH-
TaKTbl, BRIOUPATHh POTPAMMBI IOCYTa, OTBETCTBEHHO OTHOCHUTHCS K 00S3aHHOCTSIM
rpaKJaHuHA, OPUSHTUPOBATHCS B KYJIBTYPHOM MIPOCTPAHCTBE, B3aMMOICHCTBOBATH
¢ npuponHou cpenoii. OyHKIIMOHAIBHAS TPAMOTHOCTD ONPENEIISIET TOTOBHOCTh K
BBITIOJTHEHUIO COIMAIBHBIX POJICH H30UpaTelis, MOTPEOUTENs, YWICHAa CEMbHU, CTY-
neHTa. OyHKIIMOHAIBHAS TPAMOTHOCTBH TIO3BOJIIET HCIOJB30BaTh HMMEIOIIHECS
HABBIKM TIPH OPraHW3allid Pa3HBIX BUIOB IYTEHICCTBUH, 00JETYaeT KOHTAKTHI C
Pa3IMYHBIMU COLUANBHBIMA CTPYKTYPAMH U OPraHMU3aIMAMHY H T.11.°

Mesxnynaponnbie uccinenoBanus PISA (Programme for International Stu-
dent Assessment), HampaBJIeHHbIE Ha OLIEHKY KauecTBa 00pa30BaHUs B Pa3IUYHBIX
CTpaHax yepe3 JIMarHOCTHKY B TOM YHCJIC YPOBHS (YHKIIMOHATBHOW TPAMOTHOCTH
BBIITYCKHUKOB OCHOBHOM IIIKOJIBI, JICKOMIIO3UPYIOT (PYHKIIMOHAIBHYIO TPaMOT-
HOCTB B BHJIC TPEX COCTABJISAIOIINX:

1) rpaMOTHOCTh B YTEHUU — CIOCOOHOCTH 4YeNOBEKa MOHUMATh, UCIOJIB30-
BaTh, OLICHUBATH TEKCTHI, PA3MBILIUISATh O HUX W 3aHUMATHCS YTEHUEM IS TOTO,
YTOOBI JOCTUTATh CBOMX LIE€JIEH, paCUIUPSITh CBOM 3HAHHS M BO3MOKHOCTH, y4acT-
BOBAaTh B COIIMAJILHOM JKU3HU;

2) rpaMOTHOCTHh B MaTeMaTHKe — CIIOCOOHOCTH 4eloBeKa (popMyIupoBaTh,
NPUMEHSITh U WHTEPNPETUPOBATH MATEMAaTHKy B pPa3HOOOPa3HBIX KOHTEKCTaX
(TMYHOCTHBIN, 001IECTBEHHBIN, MPOGECCUOHANBHBINA, HAYYHBIH). ITa CIOCOOHOCTH
BKJIFOYA€T MAaTEMAaTUYECKHE PACCYKICHHS, UCIOJIb30BaHUE MATEeMaTHYECKUX I10-
HATUH, TIpoLieyp, (PaKToB M MHCTPYMEHTOB, YTOOBI ONKCATh, OOBICHUTH U TPE-
ckazaTh siBJeHUs. OHA TOMOTAET JIFOASM MOHITH POJIh MAaTEMaTHKU B MHUPE, BBICKa-
3bIBaTh XOPOIIO OOOCHOBAHHBIC CYXJACHUS W TMPUHUMATh PEIICHHS, KOTOPHIC
HE0OXOTMMBI KOHCTPYKTUBHOMY, aKTUBHOMY W Pa3MBIIIUIIONIEMY TPaKIaHUHY;

3) TpaMOTHOCTh B 00JIaCTH €CTECTBO3HAHUS — CIIOCOOHOCTH YEJIOBEKa OCBa-
WBaTh M WCIIOJIH30BaTh €CTECTBEHHOHAYYHBIC 3HAHMS JIsl PACMIO3HAHUS M MOCTa-

HOBKH BOIIPOCOB, MJIsI OCBOCHHA HOBBIX 3H3HHI>1, I OOBSICHEHHSI €CTECTBCHHOHA-

® Konacosa H.IO. CuTyalmMoHHbIe 3aJa49H M0 OIECHKE (DYHKIIMOHAIBLHOM I'PAMOTHOCTH YYAIUXCS: METOJANYECKOE
nocodue. CII6., 2012. 138 c.
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YUHBIX SIBIEHUU U (HOPMYITHUPOBAHMS OCHOBAHHBIX HA HAYYHBIX JOKA3aTEIbCTBAX
BBIBOJIOB B CBSI3U C €CTECTBEHHOHAYYHOUW MPOOJIEMATUKON; MOHUMATh OCHOBHBIC
O0COOEHHOCTU €CTECTBO3HAHUS KaK (DOPMBI YEJIOBEUECKOTO MO3HAHMUS; I€MOHCTPHU-
pOBaTh OCBEIOMJIEHHOCTh B TOM, YTO €CTECTBEHHBIC HAYKH M TEXHOJOTHS OKa3bl-
BaIOT BIUSHHE Ha MaTEpUAIbHYIO, HHTEIUIEKTYaJbHYI0 U KYJIBTYPHYIO Chephl 00-
IIECTBA; MPOSIBIATH AKTUBHYIO TPaXXJAAHCKYIO MO3UIMIO MPU PACCMOTPEHUU IPO-
0JieM, CBA3aHHBIX C €CTECTBO3HAHUEM.

JIOTIOJTHUTENBHBIM BUJIOM BBICTYMHAaeT (PUHAHCOBAs rPaMOTHOCTH — CIIOCOO-
HOCTh MPUHUMAThL OOOCHOBAHHbBIC PEIICHUS U cOBepIIaTh Y(PPEeKTUBHBIC NCHCTBUS
B cdepax, UMEIONIUX OTHOIICHUE K YIpaBlieHWIO (UHAHCAMU, JJI peaTr3aluu
KU3HEHHBIX II€JICH U TJIAaHOB B TEKYIIIUH MOMEHT M OynyIue nepuoasl. Takum 00-
pazoM, (huHAHCOBAas TPAMOTHOCTh — CJIOXKHAas cdepa, Impeanojararoiias MoHuMa-
HUE KJIIOUEBBIX (PMHAHCOBBIX MOHATHUU M HMCIOJIb30BAHUE ATOM MH(pOpMAIUU IS
NPUHSTHS PA3YMHBIX PEIICHHUH, CIOCOOCTBYIOMUX YKOHOMUYECKONW O€30acHOCTH
1 OJIaTOCOCTOSIHUIO JIIO/IEH, a Takke obecrieunBaromiasi BO3MOKHOCTb Y4acTHsS B
SKOHOMUYECKOM JKU3HH CTPAHBI .

PISA monuMaeTr (GpyHKIIMOHAJIBbHYIO TPAMOTHOCTh B IIHUPOKOM CMBICIE KaK
COBOKYITHOCTh 3HAHUW W YMEHUU TpakllaH, 00ECIEUMBAIONIMX YCIIEITHOE COIIU-
ATbHO-?)KOHOMHYECKOE PA3BUTUE CTPAHBI; B Y3KOM CMBICITIE — KaK KJIIOYEBbIE 3HA-
HUS U HABBIKHM, HEOOXOAUMBIC JIJISi TIOJTHOIEHHOTO y4YacThs TpakAaHWHA B KU3HU
COBPEMEHHOI0 OOIIEeCTRA.

PISA He mpocTo omnpenensieT, MOTYT JIM y4alliuecss BOCIIPOU3BOAUTH 3HAHNUS,
OHa TaK)Ke MPOBEPSET, HACKOJIBKO XOPOIIO yYallhecss MOTYT 3KCTPANOJIUPOBATH
TO, YTO OHU Y3HAJIW; MOTYT MPUMEHSTH MOJTYYEHHbIEC 3HaHHSI B HE3HAKOMBIX YCIIO-

BHAX, KaAK B HIKOJIC, TaK M 3a C€C IIPCACIIaMU. OTOT moaxoa OoTpaxKactT TOT (l)aKT, qTo0

® «JlocTmxenns Momomsix» - Junior Achievement® (JA). CaiiT MeXIyHAPOIHOIO COIPYKECTBA HEKOMMEPUECKHX
OpTaHM3aINH, TOMOTAIONIMX MOJO/AEKH NMPHOOPECTH 3HAHWS W HABBIKM, HEOOXOAMMBIE ISl YCIICITHOTO YYaCTHS
B MupoBoi akoHomuke. URL: http://ja-russia.ru/zhurnal/finansovaya-gramotnost/296-o-finansovoj-gramotnosti.html
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COBPEMEHHAsI JKOHOMHKA BO3HArpaXkJ1aeT J0Jel He 3a TO, YTO OHU 3HAIOT, a 3a TO,
YTO OHH MOTYT JI€JIaTh C TEM, YTO OHH 3HAIOT .

C cepeaunbl XX Beka npobiema pa3BUTHS (YHKIHOHAIBHOW IPAMOTHOCTH
npuoOpesna riao0ajabHBIM XapaKTep M CBSA3aHO 3TO C T€M, 4TO (DYHKIIMOHAJIbHAS
IPaMOTHOCTb SIBJISIETCSI COL[MATIbHO-3KOHOMHUYECKUM SIBIICHUEM, CBA3aHHBIM C OJa-
TOCOCTOSIHUEM HACeJICHHs U rocyJapcTBa B IIEJIOM, O YEM CBUJETEIbCTBYIOT JAaH-
Hbl€ HCCIEOBAaHUN (YHKUMOHAIBHOW TI'PAMOTHOCTH, B TOM YHCIE B3POCJIOTrO
HACEJICHMsI, B PA3JIMUHbIX CTpaHax.

AHanu3 JaHHBIX HCClieOBaHUs (QYHKIIMOHAIBHON IPaMOTHOCTH Y B3POCIO-
ro HaceJeHus mokasal, 4to B Poccun HU3KOrpaMOTHBIE POCCHSIHE TOpa3fo yalie,
YeM HU3KOIPAMOTHBIE KUTENU APYTUX CTpaH, UMEIOT BbICIee 0Opa3oBaHUE U 3a-
HUMAIOT JOJHDKHOCTU BBICOKOKBANM(UIIMPOBAHHBIX CIEIUATUCTOB. TakKe OHHM Xa-
PaKTEepPU3YIOTCA JOCTATOYHO BBHICOKMM CTPEMJIEHHEM MOBBICUTH CBOIO TIpodeccro-
HaJIbHYI0 KOMIIETEHTHOCTh (BUAMMO, OCO3HABasi CBOU MpoOesbl B MPOdhecCuoHab-
HOM MOJTOTOBKE).

BbicokorpaMoTHBIE POCCHUSIHE, 110 CPAaBHEHHUIO C BBICOKOTPAMOTHBIMU T'pak-
JaHaMM JAPYTUX CTpaH, OTJIMYAIOTCS ropa3fo MeHbIlel 00pa3oBaTeIbHON aKTHB-
HOCTBIO, OHU PEKE MOBBIIIAIOT YPOBEHb CBOEH KBaTU(UKALMU, HE MOTUBUPOBAHBI
Ha yueOy, y HuX OoJiee BBIpDA)KEHO HEJOBEpPHUE K OKPYKaloLUM JtoAsaM. BeposTHo,
MMEHHO MX NaCCUBHOCTb MPHUBOJIUT K TOMY, YTO OHH OTCTAIOT [0 YPOBHIO IOATO-
TOBKHM OT CBOUX KOJIJIET, paboTaromuX B 0oJiee pa3BUTHIX IKOHOMHUKAX, UTO JI€JaeT
UX MEHee BOCTPeOOBAaHHBIMU Ha OTEYECTBEHHOM M MEKIYHAPOIHOM PBIHKE TpYyZa.

Pesynbratel uccnenoBaHus (PYHKIMOHAJIBHOM TIpaMOTHOCTH B3POCIBIX
BIIOJIHE COOTHOCSTCS C pe3yJbTaTaMH, MOJYYEHHBIMU Ha |5-TE€THUX MOAPOCTKAX

(mannbie PISA). Tak, B 2015 rony, mo 4uTaTeIbCKONW TPAaMOTHOCTH 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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HsJIM 26 MECTO, 10 MaTEMAaTUYECKOW I'PaMOTHOCTH — 23 MECTO, 10 €CTECTBEHHO-
Hay4YHOU rpaMoTHOCTH — 32 Mecto u3 70 CTpaH-y‘—IaCTHI/IHS.

B nanHoii cutyanuu Oosblliasgs OTBETCTBEHHOCTH JIOXKHTCS Ha POCCHUCKYIO
IIKOJIY, KOTOpasi 3aKJIaJIbIBa€T OCHOBbI ()YHKLIHMOHAJIBHOM IPaMOTHOCTH OOy4aro-
nierocss U (opmupyer ero mMotuBanuio Ha yueOy. [loaroroBka (yHKIMOHAIBHO
IPaMOTHBIX IIKOJBHUKOB C BBICOKMM YpPOBHEM aMOMIMH M BBICOKOW 0Opa3zoBa-
TEJIbHON AaKTUBHOCTBIO — 3TO YCJIOBHE COIMAIbHO-DKOHOMUYECKOTO Pa3BUTUSA

CTpPaHbI, ITOKA3aTCJIb KAYCCTBA O6pa30BaHI/ISI.

dDynkyuonanvnana cpamomuocms. ypoeHu PISA

PISA Beizenser 6 ypoBHel (DYHKIIMOHATBHON IPAMOTHOCTH M OTIUCHIBAET UX

CJIEIYIOIIMM 00pa3oMm.
YwuraTenbckas TpaMOTHOCTD

6 ypoBeHb. 3aJ]aui Ha 3TOM ypOBHE OOBIYHO TPEOYIOT OT YUTATENS CALNaTh
HECKOJIbKO BBIBOJIOB, CPABHEHUM U PA3IHUMiA, KOTOPBIE SBISIOTCS MOIAPOOHBIMU U
ToYHBIMU. OHU TPeOYIOT JEMOHCTPALIMU MTOJTHOTO U IETATLHOTO TOHUMAHUS OJTHO-
r0 WJIM HECKOJIBKUX TEKCTOB M MOT'YT BKJIIOUATh MHTETpaIyio HHGOpMAIHU U3 He-
CKOJIbKMX TEKCTOB. 3aJja4ll MOTYT MOTpeO0OBaTh, YTOOBI YMUTATENIb UMEIN JIENIO C He-
3HAKOMBIMH HJICSIMU B IPUCYTCTBUM BUIHON KOHKYpHUpYIOIIeH HHPOPMAIINK U Te-
HEpHUPOBaJ aOCTpaKTHBIC KATETOPUH ISl MHTeprpeTanui. 3amgaun pediaekcun u
OIICHKH MOTYT MOTPeOOBaTh OT YMTATENS BBIABUHYTH THIOTE3Y WM KPUTUUYECKH
OLICHUTH CIJIOKHBIM TEKCT HAa HE3HAKOMYIO TEMY, IPUHUMAsi BO BHUMaHHWE MHOTO-
YUCJIEHHBbIE KPUTEPUH WJIU TOYKU 3PEHHUS], UCTIOIb3YS CIOKHOE NOHUMAHUE, BbIXO-
JisilIee 3a Mpeaebl TeKCTa. BaKHbIM yCIIOBUEM JIsl AOCTYIAa U U3BJICUEHUS 3a/1a4
Ha ’TOM YPOBHE SIBJISIETCS TOYHOCThH aHAJIM3a U TOHKOE€ BHUMAHHE K JAETaJISIM, KO-
TOpPbIE€ HE3aMETHBI B TEKCTaX.

5 ypoBeHb. 3aiauu 3TOTO YPOBHS, CBA3aHHbBIC C W3BJICUCHUEM MH(MOpMALINH,

TpeOYIOT OT YUTATEINsI TOUCKA U YIOPSJOYMBAHUS HECKOJbKUX (PparMeHTOB Iiy-

& OcuosHbIe pe3ynbTaThl MexayHapoaaoro uccienoBanus PISA-2015. denepaibHbIil HHCTUTYT OLICHKH KadecTBa
obpazoBanus (PMOKO). Oduumansherii caiit. URL: https:/fioco.ru/results pisa 2015
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00KO0 BHEJIpEHHON MH(OpMAIINH, Jesasi BEIBOJ O TOM, Kakas UH(pOpMaIUs B TEKCTE
ABJIAETCS pelIeBaHTHOU (HeoOxoaumoil). PedekcuBHble 3a1aun TpeOYIOT KpUTH-
YEeCKOM OLICHKM WU (HOPMYJIMpPOBAHUS TMIIOTE3, OMUPAACh HA CIELUATU3UPOBAH-
Hble 3HaHud. Kak umHTeprnperalroHHBIE, TaK U PeQEKCUBHbIE 3a7aud TPeOyIOT
MOJIHOTO U JIETaJIbHOTO MOHUMAaHUS TEKCTa, COJIep KaHue K popMa KOTOPOTO He-
3HAKOMBI. J{JIs1 BCEX acleKTOB YTEHHS 3aJa4yM Ha 3TOM YPOBHE, KaK IMpPaBUIIO, CBS-
3aHbI C TOHATHSIMU, KOTOPBIE MPOTUBOMOIOKHBI OKUJAHUSM.

4 ypoBeHb. 3a7jauM 3TOr0 YPOBHS, CBSI3aHHBIE C U3BJIEYEHUEM UH(POpPMALIUH,
TpeOyIOT OT YUTATENs TOMCKA U YIOPSAOYMBAHUS HECKOJIBKUX 33JIaHHBIX B TEKCTE
cBezieHuil. HekoTtopeie 3a1aun Ha 3TOM ypoBHE TpeOyIOT MHTEPIPETALUU CMBICIIA
HIOAHCOB f3bIKa C YYETOM TEKCTa B IeJoM. Jpyrue 3agauu MHTEpIIPETAIIMU Tpe-
OyIOT MOHMMAaHHS U MPUMEHEHHs] KaTeropuil B HE3HAKOMOM KOHTekcTe. Pediex-
CUBHBIC 33/1auyd HAa 3TOM YPOBHE TPEOYIOT, YTOOBI YMTATEIU HCIOIB30BaTU (POp-
MaJbHOE WU OOIIECTBEHHOE 3HAHME, YTOOB! BBHIABUHYTH TMIIOTE3Y WM KPUTHUYE-
CKU OLIEHUTh TeKCT. YuTaTenu A0KHBI MPOAEMOHCTPUPOBATH TOYHOE TTOHUMAHHE
JUIMHHBIX WJIA CIIOXKHBIX TEKCTOB, COJEpkKaHUE WIH (pOopMa KOTOPBIX MOTYT OBIThH
HE3HAKOMBI.

3 ypoBeHb. 3a1a4u ATOr0 YPOBHS TPEOYIOT OT YUTATENS TOUCKA U B HEKOTO-
PBIX CIIy4asiX pacro3HaBaHUs CBSI3M MEXIYy HECKOJIbKMMHU YacTSIMU MH(MOpMAIUH,
KOTOpBIE JOJDKHBI YAOBIETBOPATh HECKOJIBKMM YCIOBUSAM. VHTEpHpeTanMOHHbIE
3aJja4M Ha 3TOM YPOBHE TPeOYIOT, YTOOBI UUTATENb O0BEIMHII HECKOJIBKO YacTe
TEKCTa, YTOOBI BBIACIIUTH TJIABHYIO HJICI0, MOHATh OTHOIIEHHE WM HCTOJKOBATh
3Ha4YeHue cjaoBa Wik ppaszbl. OHU JOJKHBI YUYUTHIBATH MHOTHE OCOOEHHOCTH MpHU
CpPaBHEHUH, MPOTHBOIOCTABICHUN WM Kiaccupukanuu. Yacto TpeOyemas HH-
dopmars He BUAHA WIH €CTh MHOTO KOHKYPHpPYIOIIEH MH(pOpMAIUU; UIH €CTh
Apyrue TeKCTOBbIE MPEMATCTBUSA, HANpUMeEP, cPOpMyIHpOBaHHBIE Yepe3 OTpHUIlA-
Hue uaen. PeduekcuBHbIe 3a/1a4u Ha 3TOM YPOBHE MOTYT OTPEOOBATH OT YUTATE-
71 HAXOXKJEHUE CBA3EH, NIPOBEJICHNUS CPAaBHEHMS WJIM OLEHKH OCOOEHHOCTEH TeK-
cta. HexoTopsle pediekcuBHBIE 3a7a4d TPEOYIOT OT YUTATENs] IPOAEMOHCTPUPO-

BaTb TOHKOC IIOHMMAHHUC TCKCTA IIO OTHOHMICHHUIO K IIPHUBBLIYHBIM, INOBCCIHCBHBIM
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3HaHusAM. [[pyrue 3amauu He TpeOyIOT NOJAPOOHOI0 NOHMMAHUS TEKCTa, HO TpeOy-
10T, YTOOBI YUTATENb ONUPAJICS HA MEHEE 00IIHE 3HAHUS.

2 ypoBeHb. 3aJjaud Ha ’TOM yYpOBHE TPEOYIOT, UTOOBI YNTATENb HAIIEN OJUH
WM HECKOJIBKO (hparMeHTOB MH(POPMALIMH, KOTOPHIE MOT'YT OBITh BHIBEJIEHBI U MO-
I'yT COOTBETCTBOBATh HECKOJBKUM YCIOBHUSAM. [[pyrue TpeOyroT BblAeNICHUS Ii1aB-
HOM Uieu B TEKCTE, MOHUMAaHUs OTHOIIEHUH WM MHTEPIpETaluy 3HAaUeHHsI B Mpe-
Jieax OrpaHMYeHHOW 4YacTW TEKCTa, Korja MHdopmanus He BHJHA, U YUTATENb
JOJKEH CclieNlaTh BBIBOJBI. 3a/Jaud Ha 3TOM YPOBHE MOTYT BKJIIOYAaTh CPAaBHEHUS
WK npotuBopeuns. Tunuuneie pedaeKCUBHBIEC 33/1a4yd HA 3TOM YPOBHE TPEOYIOT,
YTOOBI YUTATENM CJHIEJad CPABHEHUE WJIM HECKOJIBKO CBSI3€M MEXIY TEKCTOM H
BHEITHUM 3HAaHHUEM, ONTUPASICh HA JINYHBINA OMBIT U TEKCT.

la ypoBeHb. 3a/1aun Ha ITOM ypOBHE TPEOYIOT OT UUTATENIsI HAUTU OJWH WU
HECKOJIbKO HE3aBUCUMBIX ()parMeHTOB MH(MOPMAIH; PACIIO3HATH OCHOBHYIO TEMY
WIK 1eJIb aBTOpa B TEKCTE O 3HAKOMOUM TeMe€ WM YCTaHOBUTH MPOCTYIO CBS3b
MeXa1y MHpOopMaluei B TeKCTe U OOLIUMU, MOBCEITHEBHBIMU 3HaHUAMH. Kak mpa-
BUJIO, TpeOyemasi HHpOpMallUs B TEKCTE SIBIISIETCS] 3aMETHOM, U TEKCT, KaK MpaBu-
710, HE COICPKUT MPOTUBOPEUNBON HH(MOPMAIUH.

1b ypoBenb. 3amaun Ha 3TOM ypOBHE TPEOYIOT, 4TOOBI YHUTATEIh HAIIE
€AMHCTBEHHBIM KYCOK SIBHO 3asBIICHHON WH(OpPMAIlMKM B BUTHOM MECTE€ B KOPOT-
KOM, CUHTAKCUYECKHU MPOCTOM TEKCTE CO 3HAKOMBIM KOHTEKCTOM M THUIIOM TEKCTa,
TaKUM KaK MMOBECTBOBAHUE MJIM MPOCTON CMHUCOK. TEKCT OOBIYHO BKIJIIOUAET MOBTO-
peHre uHGOpMaIUU, KApTUHOK WM 3HAKOMBIX CUMBOJIOB. IIpoTHBOpeunBas nH-
dopmaruss MuHuUManbHa. B 3amauax, TpeOyromMX HMHTEpHpeTaluy, OT YUTaTeNs
MOJKET MOTPeOOBATHCS YCTAaHOBUTH MPOCTHIE CBS3U MEXKIY COCEIHUMH (hparMeH-
TaMu UHGOPMAITIH.

Maremarnyeckas rpaMOTHOCTb

6 ypoBeHb. Ha 3TOM ypOBHE WIKOJBHHUKM MOT'YT KOHILIENTYaJIU3UpPOBATh,
0000111aTh W HUCTOJIb30BaTh MHGOPMAIIMIO HA OCHOBE HCCIICIOBAHUS M MOJIEIIUPO-
BaHUS CJIIOXHBIX MPOOJIEMHBIX CUTyallud, U MOTYT MCIOJb30BAaTh CBOM 3HAHUS B

AOBOJIbBHO HECTAHAAPTHBIX CHUTYyaAllUAX. Onn MOT'YT T'HOKO CBS3BLIBATH Ppa3JIM4YHEBIC
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UCTOYHUKH MH(DOopManmu u npeacrapienus. [lIkonbsHUKY HA 3TOM YpOBHE CIIOCO0-
Hbl K MPOJBUHYTOMY MAaT€MaTHYECKOMY MBIILJICHUIO U paccyxaeHuto. OHu je-
MOHCTPUPYIOT MAaCTEPCTBO CUMBOJIMUYECKUX U (hOPMATBHBIX MATEMAaTHUYECKUX OIle-
palnuii, Takke MOTYT pa3padoTaTh HOBbIE TIOJXO/bl U CTPATETUH B HOBBIX HECTaH-
napTHeIX cutTyanusax. [IIkodpHUKHM HAa 3TOM YPOBHE MOTYT Pa3MBIIUISITE O CBOUX
TEeUCTBUSX, 0OOCHOBBIBATh CBOH BBIBOJIBI.

5 ypoBenb. lllkonbHUKM MOTYT pa3pabarbiBaTh U paboOTaTh ¢ MOJEISAMHU
CJIOKHBIX CUTYallUH, BBISIBIIATH UX OIpaHUYEHUS U JonyiieHus. OHU MOTYT BbIOU-
paTh, CpaBHUBATh U OLIEHUBATh COOTBETCTBYIOIIUE CTPATETUH JJISl PELISHUS CII0XK-
HBIX MPOOJIEM, CBSA3aHHBIX C 3TUMU MojeasaMu. [IIkoabHUKN HA 3TOM ypPOBHE MO-
T'YT MBICJIUTh CTPATETUUYECKH, UCIIOIB3Ys XOPOIIIO Pa3BUThIC HABBIKU MBIIIJICHUS U
yMEHHUE pacCyX/aTh, BHUKATh B CyTh cUTyanru. OHU apryMEHTUPYIOT CBOM pe-
IIEHUS, 000CHOBBIBAIOT BHIBOJIBI.

4 ypoenb. llIkonpHUK MOXKET A3(HPEKTUBHO MPUMEHATH MOJEIN I paz0bo-
pa CIIOXKHBIX, HO KOHKPETHBIX CUTYyaIlui, KOTOPhIE MOTYT BKJIIOYATh OrpaHUUYCHUS
WM TpeOOBaTh BBIABMKEHUS TUNOTe3. OHU MOTYT BBIOMpPATh U HHTETPUPOBATH
pa3IUyYHbIE TPEICTABICHUSA, B TOM YHCJIE CHMBOJHMYECKHUE, CBS3BIBas MX HEIIO-
CPEICTBEHHO C acleKTaMH pealibHbIX cuTyanuil. [IIKkoJbHUKH HA 3TOM YpPOBHE MO-
I'yT HCTOJIb30BAaTh CBOM OIpaHUYCHHBIN JUANa30H HAaBBIKOB M MOT'YT PacCyKIaTh B
MPOCTBIX KOHTEKCTaX. OHU MOTYT HHTEPIPETUPOBATH, APTYMEHTUPOBATh U 00BsIC-
HSTh CBOU PEIICHUA.

3 ypoBeHb. YdaImiuecss MOT'YT BBIMOJHIATh YETKO OMMCAHHBIC MPOIEIYPHI, B
TOM YHCIIC T€, KOTOphIE TPEOYIOT MOCIeq0BaTEeAbHBIX pemeHnii. OHU MOTyT TO-
CTPOUTH MPOCTYIO MOJIENIb M HAa €€ OCHOBE BBIOpATh U MPUMEHHUTH MPOCTHIC CTpaTe-
ruu pemieHus npoosieM. [IIkonbHUKK HA 3TOM YPOBHE MOTYT MHTEPIIPETUPOBATH U
HCIMOJIb30BaTh 3HAHUS, TMOJYYCHHBIE W3 PA3IWYHBIX HCTOYHUKOB HH(OpMaIuw,
CTPOUTH CBOM PACCYKJICHHUS C OMOPOM Ha mojiydeHHbIe 3HaHWsS. OHM OOBIYHO Jie-
MOHCTPHUPYIOT CIIOCOOHOCTh padoOTaTh C MPOIEHTAMHU, JPOOSMH M JACCATHYHBIMU

YKUCJIaMHU, a TaKXKC C ITPOIIOPIHNOHAIbHBIMHY OTHOIICHUAMM.
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2 ypoBesb. lIIKONbHUKE MOTYT HHTEPIPETUPOBATH CUTYAIlMH B KOHTEKCTaX,
KOTOpbIe TpeOyIoT He OoJsiee ueM mpsiMoro BbiBoAa. OHU MOTYT M3BJIEKATh COOT-
BETCTBYIOIIYIO HH()OPMAIIMIO U3 OJHOTO UCTOYHUKA M MCIIOIB30BATh OJUH CIIOCO0
HarJsAHOTO TpeacTaBieHus. CTyIeHTHl Ha 3TOM YPOBHE MOTYT UCIIOIB30BaTh OC-
HOBHBIE alITOPUTMBI, (POPMYIIBI, MPOLIEAYPHI IS PelIeHus] MPoOIeM, CBI3aHHBIX C
[EJTBIMU YHCITAMH.

1 ypoBeHb. IlIKOMTEHUKHA MOTYT OTBEYATh HAa BOIIPOCHI, CBSI3aHHBIE CO 3HAKO-
MBIMH KOHTEKCTaMH, TJI¢ IPUCYTCTBYET BCS COOTBETCTBYIOIIAst HH(POpMAIIHS U BO-
Ipockl 4eTKo ompeneneHsl. OHU COCOOHBI UACHTUDHUIIMPOBATE MHPOPMAIUIO H
BBITIOJIHATD PYTUHHBIC MPOIETYPhl B COOTBETCTBUH C MPSMBIMH HHCTPYKIHSIMH B
KOHKPETHBIX cuTyanusiX. OHU MOTYT BBITIOJHSATH JCUCTBHUS, KOTOPHIE TIOYTH BCE-
r7la OYCBUIHBI U CIEAYIOT HEMOCPEJICTBEHHO M3 JAaHHBIX MAaTEMaTHUYECKHUX YCIIO-
BHIT.

EcrecTBeHHO-Hay4Has rpaMOTHOCTh

6 ypoBeHb. Yualuecs,, JOCTUTIINE 6 YPOBHs, MOTYT ONHPAThCS Ha LEJIbIH
P B3aUMOCBSI3aHHBIX €CTECTBEHHOHAYYHBIX MJeH W MOHATUN W3 obsactu Qpu3u-
Kd, Ouosoruu, reorpaduu ¥ aCTpPOHOMHMM U HCHOJIB30BaTh 3HAHUS COZIEpPKaHUS,
OpOLeyp U METOAOB MO3HAHUS JUIsl (POPMYIUPOBAHUS TUIIOTE3 OTHOCUTEIBHO HO-
BBIX HAayYHBIX SIBJICHHH, COOBITUH M MPOLECCOB WM i (HOPMYJIUPOBAHUS IPO-
rHo30B. [lpu uHTEpnpeTanuy JaHHBIX U UCHOJIB30BAaHUU HAYYHBIX JOKA3aTEIbCTB
OHHU CITOCOOHBI OTJINYATh OTHOCSIIYIOCS K TeMe MH(POPMALUIO OT HE OTHOCSIIENHCS
U CIOCOOHBI ONMUPATHCS HA 3HAHUS, MOJIYYCHHbIE UMHU BHE OOBIYHON IIKOJIBHOM
nporpaMmbl. OHU MOTYT pa3iIuyaTh apryMEHThI, KOTOPbIE OCHOBAaHbI Ha HayYHBIX
JaHHBIX U TEOPUSX, U apTyMEHTHI, OCHOBAaHHBIE HA JIPYIUX COOOpakeHUsAX. Yua-
HIMecs, JOCTUTIINEe 6 YPOBHSA, MOTYT JaTh OIIEHKY albT€PHATHBHBIM CIIOCOOaM
MPOBEACHHS CIOXKHBIX SKCIIEPUMEHTOB, HCCIEAOBAHUNA M KOMIBIOTEPHOTO MOJIE-

JUPOBaHUS U 0OOCHOBATH CBOU BHIOOD.

° 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. Ywamiuecs, AOCTUTIIHNE 5 YpPOBHS, MOTYT HCHOJIb30BaTh a0-
CTPaKTHbIE €CTECTBEHHOHAYUHbIC UJIEU WU MOHSITHS, YTOObI OOBSICHUTH HE3HAKO-
MbI€ UM U 00Jiee CJIIOXKHBIE, KOMIUIEKCHBIE, SIBIICHUSI, COOBITHS U TIPOLIECCHI, BKITIO-
qaroye B ce0si HECKOJIbKO MTPUYMHHO-CJICACTBEHHBIX CBsized. OHU MOTYT IIpuUMe-
HATH O0JIee CIOKHBIC 3HAHUS, CBSI3aHHBIC C HAYYHBIM MO3HAHUEM JIJISI TOTO, YTOObI
JaTh OIEHKY Pa3JUYHBIM CIIOCOOaM MPOBENECHHS HKCIEPUMEHTOB U OOOCHOBATh
CBOH BBIOOD, a TAK)KE CIIOCOOHBI UCTIONIB30BATh TEOPETUUECKUE 3HAHUS ISl UHTEP-
npetanuu uHGoOpManuu uiu GOpMYyJIUPOBAHUS MPOTHO30B. YYalluecs, JOCTUT-
IMe 5 YPOBHS, MOTYT OLICHUTh Pa3IMUHbIE CIIOCOOBI MCCIIEIOBAHUS MPETIOKEH-
HOT'O UM BOMpPOCa C HAYYHOUW TOYKHU 3PEHUS U BUJETh OTPAHUYCHUS TIPU UHTEPIIpE-
TallMM JTaHHBIX, BKJIIOYasg HMCTOYHUKHU TMOTPEIIHOCTEW W HEOINpPEJEICHHOCTEW B
Hay4HBIX JaHHBIX.

4 ypoBeHb. Ywamiuecs, JOCTUTIIHE 4 ypOBHS, MOTYT HCIOJI30BaTh Oojee
CIIOXHBIE WM Oosiee aOCTpaKTHBIE 3HAHUA, KOTOPbIE UM JIMOO MPEAOCTABIICHBI,
7100 OHM MX BCIOMHWIH, ISl OOBSICHEHUSI JOCTATOUHO CJIOKHBIX HIJIM HE COBCEM
3HAKOMBIX CUTYyallMil U mporeccoB. OHU MOTYT IPOBOJIUTH SKCIIEPUMEHTHI, BKIIIO-
Yaromniye J1Be Win OoJjiee HE3aBHUCHUMbBIC MEPEMEHHBIE, NIl OTPAHUYEHHOT'O Kpyra
3amad. OHU cOCOOHBI 0OOCHOBATH IUTAH AKCIIEPUMEHTA, OMUPASICh HA DJIEMEHTHI
3HAaHUM O TpoLEenypax U MEeToAax MO3HAHHUS. YdallHuecs, JOCTUTIne 4 ypOBHS,
MOTYT MHTEPIPETUPOBATH JIAHHBIE, OTHOCAIINECS K HE CIMIIKOM CII0)KHOMY Ha0O0-
Py IaHHBIX, WA B HE BIOJIHE 3HAKOMBIX KOHTEKCTaX, I10Jy4aTh BBIBOJbI, BHITEKA-
IOII[ME U3 aHalln3a JIAHHBIX, TPUBO/ISI 000OCHOBAHHUE CBOMX BHIBOJIOB.

3 ypoBeHb. Yualuecs, JOCTUTIIMEe 3 YPOBHS, MOTYT ONUPATHCS HA HE OUYEHb
CJIOKHBIE€ 3HaHMS I PACMO3HABAHUS WJIM MOCTPOEHUS OOBSICHEHUU 3HAKOMBIX
SBJICHUN. B MeHee 3HaKOMBIX WK 00Jiee CIIOKHBIX CUTYaIUsIX OHU MOTYT CTPOUTH
OOBSICHEHHS, WCIIONB3Ys MOACKa3ku. Omupasich Ha DJIEMEHTHI COJEPIKATEIbHBIX
WJIU TIPOLIEAYPHBIX 3HAHUHM, OHU CIIOCOOHBI BBITTOJIHUTh MPOCTON IKCTIEPUMEHT ISl
OTPAaHUYEHHOI0 Kpyra 3ajad. Y4Jaliuecs, 10CTUTIIuE 3 ypOBHsI, CIIOCOOHBI ITPOBE-
CTU pA3IW4YMe MEXKJy HAyYHbIM M HEHAYYHBIM BOINPOCAMHU WM IPUBECTU JOKa3a-

TCJIBCTBA AJII HAYYHOI'O YTBCPIKACHUA.
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2 ypOBEHb. Yyaluecs, JOCTUTIIHE 2 YPOBHS, MOTYT OMUPATHCS HA 3HAHUS
MOBCEIHEBHOTO CO/ICp>KaHUs U 0a30BbI€ MPOIETYPHBIC 3HAHUS JIJIs1 pACIIO3HABAHUS
HAay4YHOTO OOBSICHEHUS, HHTEPIPETAIIUU TaHHBIX, a TAKXKE paclo3HaTh 3ajauy, pe-
IIaeMYI0 B IIPOCTOM 3KCHEPUMEHTAIBLHOM HCCAeAOBaHUU. OHU MOTYT HUCHOJIB30-
BaTh 0a30BbIC WM IOBCEJIHEBHBIE €CTECTBEHHOHAYUYHbIC 3HAHHUS, YTOOBI pacIio-
3HaTh aJICKBATHBIN BBIBOJ M3 MPOCTOro Habopa JaHHbIX. OHU AEMOHCTPUPYIOT Oa-
30BBIE€ MMO3HABATEIbHBIE YMEHUS, pACIIO3HABAsI BOMIPOCHI, KOTOPHIE MOTYT U3y4aTh-
Cs €CTECTBEHHOHAYYHBIMU METOJIaMHU.

I ypoBeHb. Yuyaiuecsi, 1OCTUTIINE | YpOBHS, MOT'YyT MCIOJIb30BaTh MOBCE-
JTHEBHBIC COJIEp)KATEeIbHBIC W MPOIIEAYPHBIE 3HAHUS, YTOOBI paclo3HaBaTh 00bBsIC-
HEHHME MPOCTOr0 HAy4yHOTro siBiieHUsA. [Ipu moanepke OHM MOTYT BBINOJHSTH IO
3aJIaHHOM TIpOLIeIype HCClieJoBaHUsl He Oosee 4eM C JABYMs nepeMeHHbIMU. OHU
CIOCOOHBI BHJIETh MPOCTHIE MMPUYUHHO-CIIEICTBEHHBIC WM KOPPEISIIMOHHBIC CBSI-
3U M UHTEPIPETUPOBATH rpaduuecKue U Apyrue BU3yalbHbIE JaHHBIE, KOTJA IS
ATOrO TPeOYIOTCS YMEHUSI HU3KOTO ypoBHA. OHU MOTYT BBHIOPATH JIydlliee HAyYHOE
0O0BsICHEHUE JIJIsl IPEJICTABICHHBIX JAHHBIX B 3HAKOMBIX CUTYAIUSIX, OTHOCSIIINXCS
K JUYHOMY, MECTHOMY U TJI00AIEHOMY KOHTEKCTaM .

MupoBble uccienoBanus (PYHKIIMOHATLHOW IPAMOTHOCTH JKUTEIICH pasiny-
HBIX CTpPaH, COLMAJIbHO-?KOHOMUYECKHE IMPOLECCHI, MPOUCXOIAIINE B MUPE U B
HaIlell cTpaHe, TEHACHIIMN Pa3BUTHUS TOCTUHAYCTPUATIHLHOTO OOIIECTBA, 3aPOCHl U
noTpeOHOCTH paboToIaTENeH aKTyaTu3UPYyIOT MpobaeMy pa3BUTUS () YHKIIMOHA b-
HOM TPaMOTHOCTH POCCUHCKHX IIKOJIBHUKOB, CO3/IaHUS €IMHON 00pa3oBaTEIbHOM
CUCTEMBI, OJIATONPHUSATHBIX YCIOBUM, CIIOCOOCTBYIOIIHMX BBIMYCKY BBICOKOTPAMOT-
HBIX U MOTUBHPOBAHHBIX HAa TPYJ M 00y4e€HHE NIKOJIBHUKOB. ITO — OCHOBHOMU CO-

BpeMeHHBII\/'I IIOKa3aTCJIb Ka4YCCTBa O6paBOBaHI/IH.

MeTOIlOJIOFI/I‘IeCKI/Ie H MCTOAUICCKHUC ACIICKTDbI PAa3BUTUA (l)yHKIII/IOHaJILHOﬁ
IrpaMOTHOCTH IIOAPOCTKOB

3nanue — cuna

1% OcroBubIe pe3ynbraThl MexxayHaponHoro uccienoBanus PISA-2015. @enepanbHbl HHCTHTYT OICHKH KadecTBa
obpazoBanus (PMOKO). Oduumansherit caidt. URL: https:/fioco.ru/results pisa 2015
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Ppencuc bsxkon

B nensix obecrnieuenus rino0asbHOM KOHKYPEHTOCIIOCOOHOCTH POCCUHUCKOTO
oOpa3oBanus, BxoxjaeHus Poccuiickoit @enepanuu B uncio 10 Beaymux cTpaH
MHUpa MO KauecTBY 00pa30BaHUS HEOOXOAUMO MACCOBYIO MEJArOTMYECKYIO MpakK-
TUKY [IPUBECTU B COOTBETCTBUE ¢ TpeOoBaHUsIMU DenepanbHOro rocy1apcTBEHHO-
ro cTaHjapTa oO0IIero oOpa3oBaHUsS U MEXIYHApPOJHBIX CTaHAAPTOB — 0Opa3oBa-
TEJIbHBIX PE3yJbTAaTOB, 3aJaHHBIX B MEXKIYHAPOJIHBIX TOKyMeHTax OpraHuzanuu
AKOHOMHUYECKOTO coTpyauuuectBa u pasButus (OEC]).

B mexnynapognom uccienoBanuu PISA gaércs oTBeT Ha Bompoc 00J1aaroT
JM TIOAPOCTKU 15-1eTHero Bo3pacTa, MONy4YUBIIME 00si3aTeiabHOE ollee 0opaso-
BaHUE, 3HAHUSIMU U YMEHHUSIMU, HEOOXOIUMBIMU JJIsI TIOJIHOLIEHHOTO ()YHKITHOHHU-
pOBaHUS B COBPEMEHHOM OOIIECTBE, TO €CTh JIJISl PEIICHHs IIMPOKOTO JUana3oHa
3a/lay B Pa3IU4HbIX cepax YyeI0BEeUeCKON KU3HEACSITeIbHOCTH, OOIIIEHUS U COIIH-
AIBHBIX OTHOIICHHH, TO €CTh (YHKIMOHAIBHON IPaMOTHOCTHIO?

Takum o0pazom, MmexayHapogHoe uccienoBanue PISA HampaBieHo Ha
OLICHKY YMEHHS CTapIIUX MOJIPOCTKOB MPUMEHSTH MOJIYyYEHHbIE B X0A€ 00ydeHus
3HAHMSI M HABBIKM B KM3HEHHBIX CUTYaIUsAX, KOMIETEHTHOCTA B PEHICHUH TPO-
0JieM, KOTOpbIE HE CBA3AHBI HAMPAMYIO C ONPEACIEHHBIMU YUeOHBIMH TIPEIMETAMHU
Wi 00pa3oBaTeIbHBIMU 00MacTsIMU. HCTpyMeHTapuil uccie0BaHus TIPeCiieIyeT
1IeJb OIEHUTHh CHOPMHUPOBAHHOCTL 0OULEYUEOHBIX YMEHUIL 68 peuleHUuU npooem,
C KOTOPBIMH OOYyYalomnuecs MOTYT BCTPETUTHCS B KU3HU U AP (HEKTUBHO GYHKIIN-
OHHPOBATh B COBPEMEHHOM OOILIECTBE.

Heo6xonumMo 0TMETUTh, YTO HAIIMOHATBHBIE CTAHAAPTHI HE BXOMST B MPOTH-
BOpEYHE C MEXKAYHAPOIHBIMHU, TaK KaK CUCTEMHO-AESTEIbHOCTHBIN MOAXOM, BBI-
CTyHarolMi METOI0JOTUYECKO OCHOBOM COBPEMEHHOT0 POCCHilCKOro o0pa3oBa-
HUS HAIEJIMBAET IEIaroroB Ha pa3BUTHE JIMYHOCTH Y4alIErocsi Ha OCHOBE yCBOE-
HUug YY] B yClIOBUSIX KOMIETEHTHOCTHO-OPUEHTUPOBAHHOTO 00pa30BaTEILHOIO
npoiiecca: «JlesTenbHOCTHBIM MOAX0/ 00ycCiaaBIMBaeT M3MEHEHuEe oOllel mapa-
JUTMbl 00pa30BaHUsI, KOTOpasi HAXOJUT OTPA)KEHHUE B MEPEXOJIe OT OIpeieiaeHuUs

Oejan MIKOJIbHOT'O O6y‘-ICHI/I$I KaK yCBOCHHC 3H3HPII>1, YMCHI/Iﬁ M HABBIKOB K OIIPCIC-
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JICHUIO 1IeIU KaK (OPMHUPOBAHUIO YMEHUIO YUUTHCS, KAK KOMIIETEHIIUH, O0eCTIeuu-
Barolue oBnageHue HoOBbIMHU KoMneTeHusAMu» (Konuenius @I'OC OO, c.17).

NmMenHo He0OXOAMMOCTh HWHTETpAllMd HWHCTPYMEHTAIBHOCTH Pa3BUTHUS
(YyHKIMOHAIBHON TPaMOTHOCTH OOYYaIOIIMXCS M YHUBEPCAIbHBIX Y4€OHBIX JAeH-
CTBUH 3a/1a€T HOBBIM BEKTOP MOJEPHU3ALUHN POCCUIUCKOTO 00pa30oBaHusl, MOBbIILIAS
TEM CaMbIM €T0 Ka4eCTBO.

B pycne monepHU3aIMOHHBIX MPOILIECCOB COBPEMEHHOTO 00pa30BaHUs UAET
AKTUBHBIN TOUCK TMEarorM4eCcKuM COOOIIECTBOM HOBBIX MOJEJECH B3auMOJCH-
CTBUS yuHTeNs U oOydaronuxcsa. OOMMMHU YCUITUAME CIICIIUATCTOB 0(DOPMIISIOT-
Cs KOHTYpBI Oyaymieid oOpa3oBaTeIbHON CUCTEMBI, KOTOpasi OJKHA UHTETPUPO-
BaTh MOCJEHUE TOCTUKEHUS MeIaroruuecKoi HayKu U MPaKTUKH.

Kakum xe momkeH ObITH 00pa3oBaTENbHBIA Mpoliecc, 00eCTIeUNBAIOIINI
pa3BuTHE (PYHKIMOHAIBHOW TPaMOTHOCTH OOYYaIOIIMXCS OCHOBHOM IIKOJBI Ha
OCHOBE OBJIAJICHUS] UMM YHUBEPCAIbHBIMH YYEOHBIMU ACHCTBUSMU (JIMYHOCTHBI-
MU, PETYISATUBHBIMH, IO3HABATEIBHBIMU U KOMMYHUKAaTUBHBIMU)?

Emé B 1620 rony ®posncuc bakoH omyOaukoBan HaydyHbIH MaHU(DECT IO
Ha3BaHueM «HoBbIM opraHoH». B 3TOM TpakTtaTe mpo3By4aid CTaBIIUE 3HAMEHU-
THIMU CJI0Ba: «3HaHHUE — cuiiay. Cuja 3HaHUS 3aKIII0YAETCS B €r0 MOJE3HOCTH: JII0-
00e HOBOE 3HAHWE HAJENSIET HAC HOBBIMU BO3MOKHOCTSMH, YYUT JENaTh YTO-TO
HOBOE WJIM MO-HOBOMY. VICTUHHOE 3HaHUE U3MEHSET HAC, COBEPIIEHCTBYET, Pa3BU-
BaeT.

TpaauIIMOHHO MBICTAIIMK MEAArOr OTOXAECTBISET OCBENOMIIEHHOCTh pPeE-
O0E¢HKa ¢ HOBBIM 3HAHUEM, BUIUT B 00pa30BaTEIHLHOM MPOIECCE TOJIBKO O0y4YeHHE
npeamery. OTCI0/la TaKoe CTPEMIICHHE J1aTh TEOPETUUECKYI0 MH(OpMAIINIO, Opra-

HU30BaTh €€ 3aTIOMHUHAHKE U 3aKPEMUTh B (POpME 3HAHMII-YMEHUH -HABBIKOB.

3HAHUA
YMEHHA
ocHogbl HABBIKH
Hay4Helx | 0Oweyuednbie
3HaHuil no u obueyuedrvle
npedmemy | npeomemmoie u
npeomemnole
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CoBpeMEHHO MBICISILIUI MeJaror, Onupasch Ha GyHAAMEHTAIbHbBIE TICUXO-
JIOTO-NIEJArOTHYECKUE UCCIEAOBAHUS, IOHUMAET U IPUHUMAET LICHHOCTh 3HAHUS-

JIEVCTBUSL.

YT L8TH AOAKHE HIY4aTL?

&

[ToaTOMy B €ro cTpareruu npenojaBaHus aKIEHT JelaeTcsl He Ha 0ObICHe-

HUE YYCHUKAM TEOPETHYECKOTO 3HAHUS, a Ha POCT U MPOAYKTUBHOE PACIIMPECHHE
UX TO3HABATEIbHBIX UHTEPECOB U (Ha 3TOM 0a3e) CUCTEMATU3AIIUI0 UHINBUIYaIT b-
HO 3HAYMMOTO 3HAHMS B MPOIIECCE CAMOCTOSTEILHON YueOHO-TI03HABATEILHOM Jie-
ATETLHOCTH, TO €CTh MPAKTUYECKOr0 MPUMEHEHHUs 3HaHus. Takum oOpa3om, B co-
BPEMEHHOM 00pa30BaHUM TJIaBHBIM CTAHOBUTCS HE 3ay4MBAHUE M MMOBTOPEHUE 3a-
JAHHOTO YYUTEJEeM aJrOpUTMa YCBOEHHS HH(POpPMAlUM, & OCMBICICHUE CaMUM
oOydJaromumcst TOTPeOHOCTH MPHOOPECTH Ty WIM MHYI WH(pOpMAIUIO, TOT WU
MHOM CIOCO0 AESTENBHOCTH, a TAK)KE OPUEHTAIIMSI B TOM TJE, KOra U KaKk OH MO-
KET IPUMEHUTH 3TO HOBOE 3HAHUE.

[IpoexTupoBanue pa3BuTha (HYHKIUOHATHLHOW TPAMOTHOCTH OOYYarOIIMXCS
WCXOJUT W3 UJEU €UHCTBA U IEJIOCTHOCTH YPOUHOU U BHEYPOUHOU (HOopMbI 00pa-
30BaTEILHOrO Mpolecca. ITO 3HAUUT, YTO B KXKIbIA YPOK UM BHEYPOUHOE 3aHS-
THE JIOJDKHBI OBITh BKJITIOYCHBI 33/IaHHUS, BHITIOJTHEHHUE KOTOPBIX CIIOCOOCTBYET pas-
BUTHIO (PYHKITMOHAITHHOW TPAMOTHOCTH B3POCICIONICH JIMYHOCTH. B TO ke Bpems
nenaecoobpa3Ho pa3paboTaTh W peaanu3oBaTh B 00pa3oBaTEILHOM IIpoIiecce Kak-
JIOM POCCUICKON IIKOJIBI OCOOBIM KypC, B KOTOPOM pa3BUTHE (DYHKIMOHAIBHOMN
rpaMOTHOCTU OyJeT NOMUHHUpYIolleld 3anadeil. Ha 3aHsaTusIX JaHHOTO y4deOHOro
Kypca MIKOJIbHUKU JOJIKHBI MOJYYUTh ONBIT PEIICHUSI KOHTEKCTHBIX 3a]1a4y U 3aj1a-
HUW, B KOTOPBIX HEOOXOAMMO HHTEPHpPETUPOBaTh MH(MOpMAIUIO, MPeoOpa3oBbI-
BaTh €€ U MOJICJIMPOBATh CUTYAIIMH €€ TPUMEHEHHUS B dKU3HEHHBIX CUTYaIIHSIX.
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Ecnu ucxonute u3 Toro, 4to oOpazoBaHue — 310 ocodas cepa coaeiucTBUs
KyJbTYPHOMY Pa3BUTHIO U CAMOPA3BUTHUIO B3POCIICIONIEH JTMUYHOCTH, TO OpTaHu3a-
M0 00pa3oBaTEIbHON JEATENBbHOCTH Meaarora mno pa3BUTUIO (YHKIIMOHATBHOMN
IPAaMOTHOCTU OOYYaIOIIUXCSA OCHOBHOM IIKOJBI HEOOXOAUMO MPOEKTUPOBATH U
OCYIIECTBJISTH C OMIOPOI HA COOTBETCTBYIOIINE KOHIIETITYaIbHbIE MTOJOKECHHUS.

CornacHo Bo3pactHOU nepuoausanuu J.b. DnpkoHMHA, «KYJIBTYpHOE pa3-
BUTHE» MOHO TMPEACTABUThH Y€PEe3 COOTHOIICHHE JIBYX NEATCIbHOCTHBIX JIMHUM,
KOTOpBIE TI0 OUepe I JOMUHUPYIOT B XOJI€ B3pOCeHUs peOEHKa:

1) onepanroHaIbHO-TEXHUYECKAsT JTUHHUS OTpa)kaeT TUHAMHUKY pedeKCcHB-
HOT'O OCBOEHUS CPEJICTB/CIIOCOOOB JICUCTBUS,

2) cMbICI000pasyromias  JUHUS ~ OTpakaeT  ocBoeHue  adeKTUBHO-
CMBICJIOBOM CTOPOHBI HAKOTUICHHBIX BO3MOYKHOCTEH, KOTOpasi OonmpoOyeTcsi B MHHU-
IIUATHBHOM TPOJYKTUBHOM JEHCTBUH CyOBEKTA.

Ecnu ucxoauts 13 Toro, 4ro 006pa3oBaTeNbHbIN MpoIiecc HE0OOXO0AUMO CTPO-
UTh B COOTBETCTBHH C JOMUHHUPYIOLIEH JUHUEN COOTBETCTBYIOIIETO 3Tala, TO TO-
r71a B HA4aJbHOM IIKOJIE HY>KHO CO3/1aBaTh YCIOBUS OCBOCHHS PEOEHKOM MPUHIIH-
MUATBHO HOBBIX CPEJCTB U CIIOCOOOB JEHCTBUS, @ B OCHOBHOW IIKOJIE — YCIOBHS
OCBOCHUSI CMBICJIOBOM CTOPOHBI JECUCTBUS.

Taxum 006pa3om, B OCHOBHOM ITKOJIE€ HA TIEPBBIN IJIaH B )KU3HU peOEHKA BbI-
XOJUT JIUHUS CMBICIIOO0pa30BaHUs, U 00pa30BaTENBHBIA MPOIECC JOKEH OKa-
3aThCSl CO3BYYEH HOBOUM JOMUHAHTE — JINYHOW MHUIIMATUBE U WHIWBUAYAIU3ALUU.
Cornacno /I.b. DnbKOHUHY, TPEAMETOM BHUMAHHUS MOAPOCTKA CTAHOBUTCS €O
coOcTBeHHas yueOHas eITeNbHOCTh U OH caM. OH HINET OTBETHI Ha BOIIPOCHI: YTO
s MOTY U 4ero s He Mory? UTo s xouy Ha camom zene? ['ne s cam, 4To BO MHE MOE?
DTO BHUMAaHHE PEaU3yeTcs B CIENU(PUUECKUX MHTEpEecax U OCOOCHHOCTSAX I0/I-
pPOCTKA: y HEro MOSBISECTCS YCTAHOBKA Ha OOIIMPHBIE MPOCTPAHCTBEHHBIE U BpE-
MEHHbIE MacCIITa0bl, KOTOPbIE MOCTENEHHO CTAHOBSITCS Ba)KHEE TEKYIIUX, CETo-
THAITHUX («1oMuHaHTa ganu» mo JI.C. Beirotckomy).

[lenarory Heob6xoquMo mpoaymMaTh, Kak OH OyAeT omupaThcs B 0Opa3oBa-

TCJIIBHOM IIPONHECCC HAa TAaKYKO BO3PACTHYIO 0COOEHHOCTH moApOCTKA, KaK IIOABJIC-
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HUE CTPEMJICHUSI K HEU3BECTHOMY, PUCKOBAHHOMY, K MPUKIIOUYEHUSIM, T€POU3MY,
UCIBITAaHUIO ce0sl. Y MOAPOCTKA MOSBISIETCS COMPOTUBICHUE OOCTOSTEILCTBAM,
CTpeMJICHHUE K BOJIEBBIM YCUIUsAM. brarogapst 3TUM OCOOEHHOCTSIM MOJIPOCTOK
MPOSBIISIET AKTHMBHOCTb, HAIPABICHHYI0 Ha IMOCTpoeHuEe obpa3a ceds bl MHpe
(A.B. [TetpoBckuit). Ity aktuBHOCTh K.H. IlonmBaHOBa Ha3bIBa€T «COLMATBHBIM
dKCTIEpUMEHTHpOBaHUEM». [IpoAyKTHBHOE 3aBepIlIeHUE MOJIPOCTKOBOIO BO3pacTa
MIPOUCXOTUT C «OTKPBITUEM CEOSl U MUPay, C MOSBJICHUEM CITIOCOOHOCTH OCO3HaH-
HO, UTHUITMATUBHO M OTBETCTBEHHO CTPOUTH CBOE JICHCTBUE B MUPE, OCHOBBIBASCH
HE TOJIbKO Ha BUJCHUU COOCTBEHHOTO JEHCTBHS O€30THOCUTEILHO K BOBMOKHOCTH
€ro peanau3aiiy, HO M C Y4ETOM «OTHOIIECHUS MUPa» K CBOEMY JICHCTBUIO.

VYuebusiii kypc «Pa3Butre (QyHKIIMOHAIBHOW TPAMOTHOCTH OOYYArOIIUXCS
OCHOBHOM HIKOJIbI» MPU3BAH TIOMOYb MOJPOCTKY B €ro KYJIbTYPHONH CaMOWJICHTHU-
bukanuu.

Kaxkue jxe memarorudeckue BBIBOJBI HEOOXOIHUMO CHAENaTh TEM, KTO HECET
OTBETCTBEHHOCTb 32 KYJIbTYPHOE Pa3BUTHE TOJIPOCTKA B YCIOBHIX IIKOJIBLHOTO 00-
pa3o0BaTeNBLHOrO IMpolecca:

1) Co cTOpOHBI B3POCIBIX MOIPOCTOK JOHKEH OIIYIIAaTh HOBOE OTHOIICHHE K
cebe Kak K 6ojee B3pocaomy: OOIbIIE JOBEPHS, YBAXKEHUS K €r0 MHEHUIO,

2) B moapocTKOBO# IIIKOJIE JOKHBI MEHATBCS OTHOIICHHUS MEXKIY Ieaaro-
raMmd M OOy4YarolIMMHUCS B CTOPOHY pacuiupenus cghepvl camocmoamenbHocCmu
MOCJICTHUX. DTU U3MEHEHUS JIOJDKHBI KacaThCsl HE TOJIBKO XapakTepa TpeOOBaHMIMA
B3POCIBIX K MOAPOCTKAM, KOHTPOJIS, OLICHUBAHMS, HO U PACIIUPEHUsS TOJIA BO3-
MOKHOCTEM MHUIIMATUBHBIX JIEMCTBUM NOAPOCTKOB. B TO k€ Bpems MOCTENEHHO
JOJKHO TPOUCXOJUTh PACHIMPEHUE M YCIIOXKHEHUE OOS3aHHOCTEH, MOBBIIICHUE
TpeOOBaHUN K OTBETCTBEHHOCTH.

3) BaxxHoe MecTO JOKHO 3aHUMATh 00uieHue U 83aumooeiicmeue ceepchi-
HUK08, Y€MYy MOTYT CIIOCOOCTBOBaTh 0COOBIC (hOpMBI (MapHOE W TPYIIIOBOE CO-
TPYAHUYECTBO, O€Cebl, TUCKYCCUH, TUCITYThI, 1€0aThl) OpraHU3alluy YUCHHUS.

4) Cdepa yueHus A0DKHA CTATh MECTOM BCTPEUHM €TI0 3aMBICIIOB U peabHBIX

I[GI\/’ICTBI/II\/’I, MCCTOM COIIMAJIBHOTO OKCIICPUMCHTUPOBAHMA, ITO3BOJIAIONICTO OIIYTUTD
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2PAHUYbl COOCMBEHHO20 OCUCMEUsA U €20 603MOMCHOCmAMU (Yepe3 HOBOE 3Ha-
Hue). [TogpoCcToK MODKEeH HAyYHUThCS JEHCTBOBATH MO COOCTBEHHOMY 3aMBICITy HA
OCHOBE MPUHATHS COOCTBEHHOTO PEIICHHSI, B COOTBETCTBHH C CAMOCTOSATEIBHO T10-
CTaBJICHHBIMH IIEJISIMH, TTOCTPOCHUSI OPUCHTUPOBOYHON OCHOBHI JICHCTBUSI.

5) O6y4eHue MoaApOCTKa TOJDKHO OBITH HAIIPABJIICHO HA TMOCTPOSCHUE 00pa3a
COOCTBEHHOTO JIEHCTBUS B MHpE, CJIEIOBATEIbHO, HA HOCHIPOEHUE COOCHMBEHHOI

Kapmunbl MUupsl U coOCcmeeHHoll no3uuuu.

Kaxum 0o1151cno 6uims codeprcanue Kypca «Pazeumue pynkyuonanvnoii
2pamomnocmu 00yuaruuxca 0CHOGHOI WKoabl»?

B tpanunmonHoMm oOydeHUN 3HAHUSI OCBAUBAIOTCSI 00YUYAIOIMUMUCS U )KUBYT
B MX «T0JIOBaxX» Kak Obl «IOCIOWHOY», HOBOE TTOBepX craporo. Kak mpasuiio, nepe-
ceKaeMble B TaKOM OOYYCHUU HOBBIE CBEJICHUS (3HAHMS) HE TEepeceKaroT, He Tpe-
0JI0JIEBAIOT, HE BCTYMAIOT B MPOTUBOPEYHE MK XOTS ObI BO B3aMMOJIEHCTBUE C
y’K€ UMEIOIMUMHUCS TpenctaBieHusMu. s coBpeMenHoro oopazoBanusi (OI'OC
0O0O) yueOHbIe KypChl TOJKHBI OBITH BBICTPOCHBI TaK, YTOOBI KaXk/1as ClIeTyroIast
TeMa TOoKa3bIBaja MOJPOCTKAM «TPAHUIIB» MPUMEHUMOCTH MPEIbIAYIIUX 3HAHUM,
«3acTaBisuiay OO0YyYaIOIIUXCS MCKATh HOBBIE XObI, CIIOCOOBI ISl JABUKCHHUS B
npenMeTHoM Matepuaie. Kaxkmoe HOBoe 3aHSTHE JOHKHO BOOPYXATh MOAPOCTKA
HOBbIM CROCOOOM Oelicmeus, KOTOPOE SIBJISIETCS OLIYTUMBIM U1l HETO IpUpaIlie-
HUEM MBIIUICHHUS] U TIOHUMAaHUS, YYBCTBEHHBIM M CYOBEKTHUBHBIM HPE0OONeHUEM
(M3MEHEHUEM TPAHUI] U JOMYUIEHUN) HPEHCHE20, CTI0HCUBUIE20CA PAHee Chocoba
oelicmeuil.

Takum o0pa3om, CylecTBEHHOW 0COOEHHOCTBIO YUEHHUS TIOJIPOCTKA JTOJKHA
ObITH pa3BépHyTast paboTa MO MOUCKY Pa3HBIX BO3MOXKHBIX OTHOIIECHUH, a CIEI0-
BaTEJIbHO, U PELICHU. DTO BO3MOKHO TOJBKO KaK MOAEIHPOBAHUE, ONMPOOOBaHUE
pa3sbix moaeneid. [TogpocTkoBast 1IKoJa MO 3aMbICTY aBTOPOB HOBBIX CTaHAApTOB
€CTh «MacTepcKas Mo U3rOTOBJIEHUIO Mojeneil. iIMeHHo modenuposanue nomx-
HO CTaTh OCHOBHBIM JI€MCTBHEM B OOy4YeHMHM MNOApOCTKa. Mojenb CTaHOBUTCS

MIPEIMETOM U «HECYIEH KOHCTpyKIueh» o0yueHus. CHayana NoCTpOCHHE MOJIETU
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MO3BOJISIET OTPA3UTh «TO, YTO 5 YK€ 3HAIO U YEro HE 3HAIO», & IOTOMY CTAHO BUTCS
HMCTOYHUKOM IOMCKAa U MOPOKJICHHS] HOBBIX 3HAHWI, OCHOBOW ISl mpeoOpa3oBa-
HUSI ¥ CO3JaHMSI HOBOM MOJIENIH. DTOT MPOLECC HOCUT IUKIMYHBIN XapakTep. Ecnu
B MJIAJIIIIEM IIIKOJIbHOM BO3PacTe MOJEIH BBITIOJIHSIIOT OTPakKaIONy0 (YHKIIUIO, TO
B MOJIPOCTKOBOM BO3pacTe Kakaash HOBask MOJEIb HOCUT OTPAXKAIOIIMM U yIIpaB-
JIAIOLINM XapaKTep.

OueHb BaXHO, YTO MMEHHO COOTHECEHHME YMNPaBISAIOUIUX U OTPAXKAIOIINX
MOJIeJIel TT03BOJIsIeT MpUIaTh 00ydeHHe MPoekTHYI0 Gpopmy. OOyyaromuecss MOryT
OKa3aTbCsl BOBJIICUEHHBIMU B PEILICHUE PEATIbHBIX CIOXKHBIX 3a7a4 COI[MyMa, CBOEH
IIKOJIBI, TOPOJIa, IPOU3BOJICTBA M OBITH TOTOBBIMHU K PEIIEHUIO ITUX MPOOJIEM, UTO
YpE3BBIYANHO BAXKHO JJIsl TOAPOCTKA.

Ocobast poJib B TOJPOCTKOBOM IIKOJIC TOJKHA OTBOJUTKLCS padome ¢ mek-
cmom. PazHOOOpa3Hble TEKCTHI 3aJal0T MaTepuall, JJisl KOTOPOTO CIEIHAIBHO MO-
I'yT BbIpaOaThIBaThCA MPOIEAYPHI MEPEeBOia B 3HAKOBOE omnucanue (rpaduyeckoe,
CUMBOJIMYECKOE, 00pa3HOE) U ATO MOXKET CTaTh OJHUM W3 THIHYHBIX CIIOCOOOB
paboThl Ha 3aHATUAX MO Mporpamme Kypca «Pa3Butne QyHKIIMOHAIBHOU IpaMOT-
HOCTU». Byayun MHTEpIpEeTHPOBAaHBI B COOTBETCTBUM C BBIOPAHHBIM CIIOCOOOM,
TEKCThI MPOSBISIOT CBOU PA3NTUYUS KaK HHCTPYKTHUBHBIC, OMTUCATENIbHBIC U 00BsIC-
HUTEeNbHbIE. OYEHb MOJIE3HBI TEKCTHI-33/1aul, KOTOPbIE COAEPIKAT «HEAOCKAa3aHHO-
CTU» B OTHOLIEHUH IPUMEHEHUSI KOMIIOHEHTOB OCBOEHHUS CIIOCOOOB, KOTOPHIE MPH
PEILICHUH 3aa4d MTOAPOCTOK JOJDKEH JTOCTPOUTH CaM U TEM CAMBIM IIOKa3aTh YpO-
BEHb C(OPMHUPOBAHHOCTH OCBAaWBAEMOI0 CIOCO0A 3HAKOBOTO MOJCIUPOBAHUS H
COnyTCTByrOIUX mpouenyp. llone3Ho nmpeanarate TEKCThI-3a7a4M, KOTOPBIE CO-
JepKaT «M30BITOUHYIO» HUH(POPMAIINIO, TOT/Ia MOJAPOCTKY HEOOX0AMMO OYAET BHI-
JEIUTh U MOOWJIM30BaTh JI PELICHUS 33a/Ja4d TOJIBKO Ty MH(OpMalnio, KoTopas
BCTYNAET B ONPEACIEHHBIE OTHOIEHUS C MPEACTOSIIIUM JIEUCTBUEM.

Nrak, cpeacTBOM onpoOOBaHUS HOBBIX BO3MOKHOCTEH JJisl ACHCTBUSI B TOJI-
POCTKOBOM WIKOJ€E IOJKHA CTaTh yueOHas Mojeib. [lelicTBUe MOAEIUPOBAHUS B
ATOM CcClly4ae CTaHOBUTCS LIEHTPOM Bcell yueOHoM pabotel. Ilo cpaBHeHuio c

HayaJIbHOM WIKOJIOW MojenupoBaHue AuddepeHupyercs, BOSHUKAET UHIAUBUIY-
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aNnbHOE MOJEIHPYIOIIEe AEHCTBUE, B MOJIENIN HE TOJIBKO (PUKCUPYETCs OOLIUI CIO-
co0 AeiCTBUI, HO U MPEACTABIAIOTCS PE3YyJbTaThl MOJAOOHBIX JEUCTBUI OTAEINb-
HBIX JeTel (rae u Kak s Oyay 3TO NPUMEHATH). TO €CTh 3HaHHE MEPEHOCUTCS U3
y4eOHOU CUTyalluy B IIMPOKHUM COLMOKYIBTYPHBIN KOHTEKCT.

Takum 00pa3oM, MPUHIMIHAIBHOE 3HAYEHHUE AJIs MOCTPOEHUS COJIepKaHUS
Kypca «Pa3Butue (QyHKIIMOHAIBbHON T'PaMOTHOCTH» JOJIKHO OCYILIECTBIATHCS B
paMKax pa3BUTHUSL MBILUICHUS M CO3HaHUS MOAPOcTKOB. IlogoOHoe moctpoenue
TpeOyeT, 4YToObl KaxAbli akT oOydyeHHs (yueHHs) BBHICTyHall Kak OOHapy>KEeHUE U
NPEOJI0JICHUsT CIOKUBILIETOCs crocoba aeicTBusi. Takoe cTpoeHue oOpa3oBaHUs
10 HOBBIM CTaHAApTaM YK€ Ha HTale 3aBEpPILICHHS HaYaJIbHOW IIKOJIbI IPUBOAUT K
CTaHOBJIEHUIO CTHOCOOHOCTH pebEHKa K pedieKkcuH, aHaau3y U IMUIAHHUPOBAHUIO
COOCTBEHHBIX JIEHCTBUMN, UTO SPKO MPOSBIISIETCS B YMEHUU OMPEACNIATh U3BECTHOE
OT HEU3BECTHOro, c(HOpPMYIUPOBATH TOYHBIM 3aMpOC O HEOOXOJIMMOCTH HOBOIO
3HaHUS, YJEPKUBATH JOTUKY JBUKCHUS B MOHITUU U NMPEAYTraablBaTh CIEAYIOMINE
Iary.

B moapocTkoBoii 1ikosie o0mmil crocod AeHCTBHS JOJDKEH BBICTYNATh Kak
MHCTPYMEHT OINMPOOOBaHUS HOBBIX BO3MOXKHOCTEH aeiicTBus. Eciau 310 mpousoii-
IET, TO HOBOOOpPA30BaHUEM MOJPOCTKOBOTO BO3PACTA CTAHET HOZUUUOHHOE MblUL-
JleHue u oOeiicmeue, npoAeaAlOUieecs 6 CnocoOHocmu evldopa u ciedo6anus
MO NOHAMUIUHOU 102UKe, KOmOopasa npeonoumume/ibHa 6 OGHHOU CUMYayuu, ¢
6UOCHUEM 8CeX €€ 80IMOMNCHBIX 02PAHUYEHUIl. DTO U CTAHOBUTCS 0a30BOM OCHO-
BOU TIpOsIBIICHUS (PYHKITMOHAIBHON TPaMOTHOCTH MOAPOCTKA.

Pabora ¢ Mozenpio TpebyeT opraHU3aluid OCMBICICHHBIX MIEPEX0A0B MEXKTY
Pa3HbIMH MOJEIBbHBIMU YPOBHSIMH PEATBbHOCTH. [I0APOCTOK NOJKEH y4UTBHCS IYy-
MaTh, PacCyXJaTh M NPUHUMATh PELIEHUS C Pa3HbIX IMO3ULHM, B Pa3HbIX KOH-
TEKCTaxX: JIMYHOM M OOIIECTBEHHOM; O00pa30BaTeIbHOM M MPO(EeCCHOHAIBHOM;
MECTHOM, HAIMOHAIILHOM U TJI00aJIbHOM.

Pa3nble criocoObl BUEHUS BELIEH JTOJKHBI HE TPOCTO CMEHSTH JIPYT APYTa.
I'nang Ha Bewu onpenea€éHHbIM 00pa3oM, YEJIOBEK JOJKEH OJHOBPEMEHHO Mpe-

MoJjaraTh CyIIECTBOBAHHUE APYTOro B3IJsa, APYroro yriia 3peHus, APYrou «pas-
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BHUBAIOIIEeH crocoOHOCTU». Takoe BUJECHHE Belel Y4YEHBbIE HA3BIBAIOT «IIO3UIH-
ei». HeoO0XonuMo yTOUHUTB, YTO MO3ULUSA — 3TO HE MPOCTO ToUKa 3peHus. Ilo3u-
LMOHHOE BHUJIEHWE UCTOPUUYECKOI'0 COOBITUS MPENOJIaracT OJHOBPEMEHHOE BU/IE-
HUE ero Kak, Halpumep, COOBITHS SISl TOTOMKOB M HE-COOBITUS /ISl COBPEMEHHHU-

koB (Kpemenue Pycu kusizem Bnagumupom).

Kaxoit 0onscna 6vims mexnonozusn oopazoeamebhoul oesameavHocmu?

B cooTBeTCTBUM C HOBBIMHU CTaHJIApPTaMH OCHOBY KaXKJIOTO Y4EOHOTO 3aHs-
TUS JIOJDKHA COCTAaBIIATh OPraHM3allvs TeJaroroM y4eOHO-TI0O3HABATEIBLHOW Jes-
TEILHOCTU oOydaromuxcs. OHAKO 1O 3aKOHY MICUXUYECKOTO Pa3BUTHS, OTKPBITO-
My JI.b. DIbKOHUHBIM, B MOJPOCTKOBOM BO3pacTe ydeOHas NeATeIbHOCTh Iepe-
cTaéT OmpeaeIsITh ICUXUUECKOe pa3BUTHE peOEHKa, HA MEPBBIN TUIAH BBHIXOJUT M H-
TUMHO-JINYHOCTHOE OOIIEHHE MOAPOCTKOB. MIMEHHO B HEM MOAPOCTKU OOPETAIOT
ceOsl U CTaHOBATCS caMoCToATEeNbHBIMH. OJHAKO, COBpEMEHHas mejaroruueckas
Hayka U 3¢ (deKTHUBHAS NMPAKTUKA yOEIUTEIbHO JOKA3bIBAIOT, €CIM COOTHOIICHHUE
CaMOM3MEHEHHUS M CToco0a JACHCTBUN HAMPSMYIO CBSI3BIBAIOTCS C Pa3HOOOpPA3HBbI-
MU COIMAJIbHO 3HAYUMBIMU BUJAMU JIE€SITEILHOCTH, MOJAPOCTOK HE TEPSIET HHTEpe-
ca K Y4YEeHMIO, TaK KaK MOJy4aeT HOBBIE BO3MOXXHOCTU JJII CBOETO JIMYHOCTHOTO
CaMOOTIPEICIICHHUS.

B uneane yueOHO-TI03HaBaTeNbHAS I€SITEIBLHOCTh MOJPOCTKA JTOJKHA MPE-
CTaBISAITb COOOW camocmoamenvHwlili TMOUCK TEOPETUYECKUX 3HAHUN M OOIIMX
crioco6oB aeiicTBuit (YVY]I). OT0 HE 03HAYAET OAMHOYECTBA B yueOHOI paboTe, HO
O3HAYACT yMeHUe UHUUUAMUGHO PA360PAYUEaAmb yUeOHOe COMPYOHUUECHEO C
JIPYTUMU JIOABMU (C yUUTENIEM, OJJHOKIACCHUKAMH ).

PaccmoTpum Gosiee moipoOHO TEXHOJIOTHYECKHUE dTANbl OpTraHU3aNN y4ueo-
HOT'O 3aHSATUS B 0003HAYEHHOM JIOTHKE.

Jdran 1. [MosoxuTebHOE caMooONpeae/ieHUe K MpeacTosmeil yuyeOHo-

Nno3HaBaTeJbLHOM AesATeabHOCTH (Hanee YII/I).
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Ilaz 1. llenaror npeasiaraeT 00y4aromMMCs TOPa3MBILUISATh, TOPACCYKIAaTh
Ha TPEJIOKEHHYIO TeMy, KOTOpas MOKET OBITh MpeAcTaBlicHa B ¢opMe LUTATHI,
BUJICO WIH ayauo-pparMeHTa, OTPHIBKA W3 JHUTEPATypHOTO XYJ0KECTBEHHOTO
npousBeneHus, ¢hororpaduu Win J0O0T0 IpPyroro mzodOpaxkeHus (MOpTper, Kap-
THUHA, WITIOCTPAINA), SKCIIEPUMEHTE WM OMBITE U T.1. UYTOOBI MHUIIMHPOBATH 00-
[ICHUE Ha 33/JIaHHYI0 TEMY, YYUTENb BBICTpAMBAET JAMAJIOT, MOIBOASIINNA K BHYT-
PEHHEMY SMOIIMOHATBPHOMY WHTEPECY U OCO3HAHUIO 3HAYUMOCTH IS CBOETO JIHY-
HOCTHOTO CTAHOBJICHUSI TOHUMAaHUsI 00CYKTa€MBIX OTHOLIICHUH.

lae 2. Yuutens npeajaraeT peumTh 3a1ady WiId 3a7aud (CUTyallnoOHHbIE,
NPaKTUKO-OPUEHTUPOBAHHBIC 3aJla4M, 33aJ1aul OTKPBITOTO THMA). [1o comepxaHuio
3aJjaHus JTOJDKHBI COYeTaTh B ce0e Te, C KOTOPBIMHU MOAPOCTKH CIOCOOHBI CIpa-
BUTBCS, IOTOMY YTO OHHU BJIAJICIOT /IS 3TOTO HEOOXOAUMBIMH 3HAHHSIMH U TaKue,
KOTOpBIE 0053aTehbHO BBI3OBYT MHIWBUAYAJbHBIC 3aTPYAHCHUS IO TPUYUHE OT-
CYTCTBHSI HEOOXOJUMBIX 3HAHUM (a2 MHAYe TePSETCs CMBICI BCEro y4eOHOro 3aHsi-
Tus1). BaxkHo, 4TOOBI 3TO OBLIA MHIMBU YA bHAS WK TapHas padota. [loapocTky
HEO0OXO0IMMO CaMOMy MOOMJIM30BaTh CBOU 3HAHUS U CIIOCOOBI AEHCTBUS.

Illaz 3. HeoGxonuMo MpOBECTH BepOabHYIO M 3HAKOBYIO (DHMKCAIUIO HC-
MOJIb30BAHHBIX CIIOCOOOB JNEUCTBUII B TeX 3aJaHUSAX, C KOTOPHIMU CIPABUIKCH.
3nech HEOOXOUMO 3aUKCUPOBATH 3HAHUE, KOTOPOE IMOMOIJIO PEIIUTh 3a7ady |
BBIMTH Ha OCO3HAHUE CBOETO HE3HAHUs, KaK OrPaHUYEHUE CBOMX BO3MOKHOCTEH.

OnuH U3 npuémMoB, MOMOTaOUINH 3a()UKCUPOBATh OCO3HAHUE CBOETO 3HAHMS

W HC3HAHUA — «.HeCTHI/II_Ia IIO3HAHUA».

Xouy
Y3HATD

3HAIO

Jdran 2. OnpenesieHue HeJu U y4eOHON 321aUd NPeACTOALIEH AesiTeN] b-

HOCTH
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Illaz 1. OnpeneneHne NpUYMH BO3HUKIINX 3aTpyAHeHui: «He 3Haro cnoco-
0a ...». Yuurens npeasaraeT o0y4aromumcs cpopMyaupoBaTh BOIPOCHL, Ha KOTO-
pbI€ XOTEI0CHh Obl HAUTH OTBETHI HA 3aHATHH.

Illaz 2. TlepeBoa BOMPOCOB B 1Ie/Ib U YU4E€OHYIO 3a7ady MPEICTOSAIICH es-
TEJILHOCTH.

Tepmun «ydeOHasi 3a1a4ay - B MIUPOKOM MTOHUMAHUHU - ITO TO, YTO BBIJIBHU-
raeTcs CaMHM YYEHUKOM JIJIsl BBIMIOJHEHHUS B MPOIECCe YUCHUS B TO3HABATEIIbHBIX
nessx. YueOHas 3a7ada 4acToO POXKIAETCsS W3 MPOOJIEMHOM CHUTyallMH, Korja He-
3HaHUE, CTAIKUBACTCS C YEM-TO HOBBIM, HEU3BECTHBIM, HO PEIICHUE yueOHOU 3a-
Jla4l COCTOUT HE B HAXOXXJICHUU KOHKPETHOTO BBIXOJIa, & B OTHICKAHWU OOIIETro
criocoba JENCTBUA, MPUHIIMIA PEIICHUS IEJ0ro Kiacca aHaJOTWYHBIX 3ajad.
VYueOHas 3ajmava pemaeTcsl MIKOJbHUKAMH IyTEM BBITIOJIHEHUS OMPEIeISHHBIX
JNEUCTBUIA: 3HAIO0 — HE 3HAI0 — XOUY Y3HATh.

Illaz 3. BeiOOp MCTOYHUKOB W JCHCTBUM JJIsl peIICHHS Y4eOHOU 3ajadu U
JOCTHXKEHUS MMOCTaBJICHHOM LIENU: T/I€ U KaK MbI 00 3TOM MOKEM y3HaTh?

Jran 3. OTKpbITHE U OCTPOEHNE HOBBIX 3HAHUI.

lllaz 1. CamocTosiTeNbHOE U3BJICUEHUE WH(DOPMAIIUU U3 PA3ITHYHBIX HCTOY-
HUKOB (TIPEXkK/I€ BCErO TEKCTOB).

Illae 2. BepOanbHas v 3HaKoBast (puKcamys HOBBIX 3HAHUM.

[IpeanouruTenpbHO (PUKCAMIO HOBOTO CIIOCOOA MPOBOJIUTH B (popMe ajro-
pUTMa, KOTOPBIM MPUHLMUIHAIBHO JOJDKEH CKOHCTPYUPOBATh CaM IOJPOCTOK
(BO3MOKHO NTapHOE COTPYAHUYECTRO).

Jran 4. BKkiloueHne HOBBIX 3HAHMI B CHCTEMY MHUPOBO33PECHUA W KM 3-
HeJesiITeJIbHOCTH

[llae 1. Opranu3anus TPUMEHEHUS] HOBBIX 3HAHUI, HOBOTO CIOC00a Mo BbI-
paboTaHHOMY anroputmy. JlJis 3TOro ydurtenb mpeajaraeT MOAPOCTKAM PEUIUTh
CUTYyallMOHHBIE, TPAKTUKO-OPUEHTUPOBAHHBIE 3aJIaHMsl, 33]]a4l OTKPBITOrO THIIA.

Tunwvt yuebnvix 3a0aHUlL:

1) 3agaHwsl, B KOTOPBIX UMEIOTCS JIMIITHUE JaHHBIC;

2) 3ajaHus C MPOTUBOPCUYMBBIMU JTaHHBIMU;
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3) 3aiaHus, B KOTOPBIX JAHHBIX HEIOCTATOYHO JJIS PCIICHUS;

4) MHOTOBapHaTHUBHBIC 3a1aHHs (MMCIOT HECKOJIBLKO BAPUAHTOB PEIICHHUS).

Tunwvi 3a0ay

1) IlpeaMeTHBIC 3aJa4yd: B YCIIOBHU OIMCHIBACTCS MPEAMETHAs CHUTYaIlus,
JUISL pelIeHUs] KOTOPOMl TpeOyeTcsl YCTAaHOBJICHUE M HCMOJb30BaHUE 3HAHUW KOH-
KPETHOT'0 y4eOHOI0 MpeIMETa, U3yUaeMbIX Ha pa3HBIX dTalax v B Pa3HbIX €ro pas-
Jienax; B X0Ji€ aHaJIu3a yCIOBUsI HEOOXOMMO «CUUTATh HH(GOPMAIIUIO», PEICTaB-
JIEHHYIO B pa3HbIX opMax; CKOHCTPYHPOBATh CIIOCOO pelIeHUs.

2) MexnpeMeTHbIC 3aaui: B YCJIOBHH OMKMCAaHA CUTYaIlMs Ha SI3bIKE OJTHOM
U3 TIPEJAMETHBIX 00JIaCTeH C SBHBIM WJIM HESIBHBIM MCIIOJIb30BAHUEM SI3bIKA JAPYTOM
npeaMeTHON obsactu. J[is pemeHus] Hy>)KHO MPUMEHSITh 3HAHUSI U3 COOTBETCTBY-
IOIUX 00acTeit; TpeOyeTcs UCCiIe0BaHue YCIOBUS C TOYKU 3PEHUSI BBIJICICHHBIX
pPEeAMETHBIX 00JIacTel, a TaKKe MOUCK HEJOCTAIONIUX JAaHHBIX, TPUUEM pEIIeCHUE
U OTBET MOTYT 3aBHCETh OT UCXOJHBIX JAHHBIX, BEIOPAHHBIX (HalIE€HHBIX) CAMUMHU
00yJaromuMHCS.

3) [IpakTHKO-OpUEHTUPOBAHHBIC 3aJ[aud: B YCIOBHHM ONKMCaHA TaKas >KU3-
HEHHasl CHUTyalus, ¢ KOTOPOW MOJAPOCTOK BCTPEUYACTCA B MOBCEIHEBHOW CBOEWU
KU3HEHHOW mpakTuke. [[ns pemieHus 3amayvl HY>)KHO MOOWUIIM30BAaTh HE TOJBKO
TEOPETUYECKUE 3HAHMS U3 KOHKPETHOM WM Pa3HBIX MPEAMETHBIX 00JacTel, HO U
MPUMEHUTH 3HAHUS, MPUOOPETEHHBIE W3 MOBCEIHEBHOTO OMbBITA CaMOro o0yd4aro-
mierocs. JlaHHbie B 3a/1a4u JOJKHBI OBITh B3ATHI U3 PEATbHON ACHCTBUTEIHHOCTH.

4) CutyalliOHHBIC 3/1a4d HE CBSI3aHBI C HEMTOCPECTBCHHBIM TTOBCETHEBHBIM
OTIBITOM O0YYaIOIIEerocs, HO OHU TIOMOTAI0T 00YYAIOIIUMCS YBUIETh U TIOHATH, KaK
¥ TZIe MOTYT OBITH MOJIE3HBI €My B OyAyIlieM 3HaHUS U3 PA3TUYHBIX TPEIMETHBIX
obOnacteil. PemeHne cuTyallMOHHBIX 3a7jad CTUMYJIHPYET Pa3BUTHE TO3HABATEIb-
HOM MOTHBammu 00ydaronuxcs, GopMUPYIOT crmocoObl IEpeHOCca 3HAHUS B IITUPO-
KU COUHAIBHO-KYJIBTYPHBIA KOHTEKCT.

[llae 2. ConepxaTenbHasi U TUYHOCTHAS pedIeKcusl.

Emé pa3 ormerum, 4uto oTpedEeKCUPOBAHHOE 3HAHUE XapaKTepHU3YeTCs

YCB0OEHHbIMU cnocobamu Oeﬂmeﬂbnocmu, NOHUMAHUEM CMblICJIA NO3HAHRUA, TUYHbIM
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UHGDOPMAYUOHHBIM U PYHKYUOHATLHBIM npupaujenuem yuenuka. Baxxo, 4To0bI
YYHTEIb TIOMOT OCO3HATh MOJIPOCTKY, KaK U TTOUYEMY HOBOE 3HAHME OKAKET Ha HETO
dopmupytomiee BO3JACHCTBIE, CAETACT €ro Jydlle, PaCUIMPUT €r0 BO3MOKHOCTH.
OTtpednexcupoBaHHOE 3HAHUE KaK TUYHOCTHOE MPHUPAIICHIE BKIIOYAET B ce0sl COo-

BOKYITHOCTbB CJIICAYIOIIMUX 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 Kkypca
«Pa3BuTHe QyHKUMOHAJBHONH IPAMOTHOCTH 00yUYAKOIIUXCS
OCHOBHOHM IIKOJIbD)
IHosicHuTEIbHASA 3aAIUCKA

[lonsiTue QyHKIMOHAIBHOW TPaMOTHOCTH CPABHHUTEIIBHO MOJIOJO: TOSBH-
nock B KoHIIE 60-x rogoB mponuioro Beka B aokymentax FOHECKO wu no3nnee
BOIIUIO B oOuxox uccienorateneit. [IpumepHo no cepeaunbl 70-X T0O10B KOHIIETI-
U U CTPATeTusi UCCIEAOBAHUS CBS3BIBAJIACh C MPO(ECCUOHATBHON AEsATETbHO-
CTBIO JIFO/ICH: KOMITIEHCAIIMel HeIOCTAIOIINX 3HAaHUN U YMEHUM B 3TOM cepe.

B nanpHelimeM 3TOT moaxona ObLI MPU3HAH OAHOCTOPOHHUM. DYHKIIHO-
HaJbHAs TPAMOTHOCTh CTaJla paccMaTpUBaTLCA B 00Jiee MIMPOKOM CMBICIIE: BKIIIO-
4aTh KOMIBIOTEPHYI) TPaMOTHOCTh, TOJUTUUYECKYI, SKOHOMHYECKYIO TpPaMOT-
HOCTb U T.J.

B TtakoM KoHTekcTe (yHKIIMOHAIbHASI TPAMOTHOCTh BBICTYMAET KaK CIOco0
COLIMAJILHOM OpUEHTAllMK JIMYHOCTH, WHTETPHUpYIOEeH CBA3b 00pa3oBaHUs
(B mepBy10 04epeib 00111er0) ¢ MHOTOIUTAHOBOW YEJIOBEUECKOM A TEIbHOCTHIO.

MOHUTOPUHTOBBIM HCCJIEIOBAHHEM KadecTBa OO0IIero oOpa3oBaHUsl, MPU-
3BaHHBIM OTBETUTH Ha Bompoc: «ObnagaroT nu yvamuecs 15-meTHero Bo3pacra,
MOJIYYMBIIIHE 0053aTeNIbHOE 00IIee oOpa3oBaHUE, 3HAHUSIMU U YMEHUSIMH, HEOO-
XOJUMBIMH UM JIJI1 TIOJTHOIIEHHOTO ()YHKIIMOHUPOBAHUS B COBPEMEHHOM 0OIIIe-
CTBE, T.C. IJIsl PEIICHUS IMPOKOTO JUara3oHa 3a7a4 B pa3IMuHbIX cepax denoBe-
YECKOH IeATEIbHOCTH, OOIIEHUS U COLHMAIbHBIX otHomenui?» Y, - sensercs PISA
(Programme for International Student Assessment). Y pyHKIImonanbHass TpaMoT-
HOCTh moHUMaeTcs PISA kak 3HaHUS U yMeHUS, HEOOXOIUMBIE JTsI TIOJTHOIICHHOTO
(GYHKITMOHUPOBAHMSI YeJIOBEKa B COBpeMeHHOM obOmectBe. PISA B cBoux MOHHUTO-
pUHTax OLICHUBAET 4 BUJIa TPAMOTHOCTH: YUTATEIbCKYI0, MATEMAaTUYECKYIO, €CTe-

CTBEHHOHAYYHYIO U (PUHAHCOBYIO.

! MesxmyHapoasas mporpaMMa o OLeHKe 00pa30BATeIbHBIX TOCTIKEHHMI yuammxcs / OduumanbHbii caiitr Ma-
CTUTYTA CTpaTeruu pa3putus obpasosanus PAO. URL: http://www.centeroko.ru/pisal8/pisa2018 info.html
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[Ipo6nema pa3BuTus PyHKIMOHAIBLHON rpaMOTHOCTH oOydaromuxcsa B Poc-
cun aktyanusupoBanack B 2018 romy Omaromapss Ykazy Ilpesuaenta PD ot
7 mas 2018 r. Ne 204 «O HanMOHANBHBIX LESAX U CTPATETHUECKUX 33a7a4ax pa3BU-
tus Poccuiickoit @enepanuu Ha nepuoA 10 2024 roxa». CornacHo Ykasy, «B 2024
rojly He0o0XoIuMo <...> 00eCneunuTh II00aTbHYI0 KOHKYPEHTOCIIOCOOHOCTh POC-
cuiickoro oOpaszoBaHusi, BXoxjaeHue Poccuiickoit denepannu B yucio 10 Bemxy-
LHX CTPaH MHPA II0 KAYECTBY OOIIET0 00pa3oBaHImsI» .

[Tockonbky (GyHKIMOHAIbHAS TPAMOTHOCTh MOHUMAETCSI KaK COBOKYITHOCTh
3HAHUW U YMEHHM, 00eCIeUnBaIOIUX MMOTHOIIEHHOE (YHKIIMOHUPOBAHUE YEIOBE-
Ka B COBPEMEHHOM OOII[ECTBE, €€ PA3BUTHE Y IIKOJILHUKOB HEOOXOIUMO HE TOJBKO
JUIS TIOBBIIICHUSI pe3yiabTatoB MoHHTOopuHra PISA, kak dakra nokazarenbcTBa
BbimosiHeHUs1 [IpaButenscTBOM P® mocrtaBieHHbIX Tniepes HUM IlpesuneHTom 3a-
71a4, HO M JIJISl Pa3BUTHUSL POCCUIMCKOTO OOIIECTBA B LIEIOM.

Huskuit ypoBeHb (DyHKIIMOHATBEHON IPaMOTHOCTH TOJIPACTAIOIIErO MOKOJIe-
HUS 3aTPYIHSET UX aJanTalyio U couuanu3anuo B counyMe. COBpEMEHHOMY pocC-
CUICKOMY OOIIECTBY HY>KHBI 2((EKTHUBHBIE TpaxkaaHe, CIOCOOHBIE MAKCUMAIBHO
peanu3oBaTh CBOM MOTEHIMAIbHBIE BO3MOKHOCTH B TPYAOBOW U MpodeccruoHanb-
HOM JeSATENBHOCTHU, U TEM CaMbIM MPUHECTH TOJB3Y OOIIECTBY, CIIOCOOCTBOBATH
Pa3BUTHIO CTPaHbl. ITUM OOBACHSIETCS aKTyaJlbHOCTh MPOOIEMBbl pa3BUTHS (yHK-
[IMOHAIBHON TPAaMOTHOCTH Y IIIKOJIBHUKOB Ha YPOBHE OOIIECTRA.

Pe3ynbTaThl JOHTUTIOMHBIX WCCIIENOBAaHUM, TPOBEIECHHBIX Ha BBIOOpPKAX
2000 u 2003 rT. CTpaHaMH-y4acTHUIIAMU MOHUTOPUHTOB PISA moxkasanu, 4to pe-
3yJIbTaThl OIIEHKU (DYHKITMOHATBHON TPAMOTHOCTH 15-J€THUX ydaluxcs SBISIOT-
Csl HaJIeKHBIM MHANKATOPOM JajbHEHIIel 00pa3oBaTenbHON TPACKTOPUH MOJIO-
IBIX JIIOJIEH U UX 6rarococToaHus . JIFo60il MIKOJBHUK XO04eT ObITh COIIMAJIbHO
YCTCIIHBIM, €r0 POJUTEIN TAaK)Ke HaJCI0TCS Ha BHICOKHH yPOBEHB OJaromoIydws

cBOEro pebeHkKa BO B3pociiol ku3HU. [103ToOMy akTyanbHOCTh pa3BUTUS (YHKIUO-

20 HAIMOHAJIFHBIX [EJISIX U CTPATerMuecKuX 3aqadax pa3sutus Poccuiickoit @enepanuu Ha nepuon 1o 2024 rona:
Vka3 Ilpesumenra Poccuiickoii @emepammu ot 7 wmas 2018 1. Ne 204. II. 5 [/ TAPAHT.PY:
http://www.garant.ru/products/ipo/prime/doc/71837200/#ixzz5dzARMpWI

13 Koranésa I'., JaBeinosa E., Cumoposa . I'mobanbHpIe KOMIIETEHIMH. UTO KIET yIaMXCcsd B HOBOM HCIBITAHUH
PISA-2018 // Yuutenbckas razera, Ned7, 21 nosopst 2017 r. URL: http://www.ug.ru/archive/72357
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HaJIbHOW IPAMOTHOCTH OOOCHOBAHA €Ill€ U TEM, YTO CYOBEKThI 00pPa30BaTEIBHOIO

Ipolecca 3aMHTEPECOBAHBI B BBICOKMX aKaJE€MHYECKHX U COLMAJIBHBIX JOCTUXKE-

HUSAX 00y4YaroIIMUXCs, YeMY CIIOCOOCTBYET X (PYHKIIMOHANIbHASA TPAMOTHOCTb.
Heaenonaranue

OCHOBHOI 1IENbIO0 MPOTrpaMMBbl SIBISIETCS pa3BUTHE (DYHKIMOHAIBHOUN Tpa-
MOTHOCTH y4YamIuxcsi 5-9 KilaccoB Kak MHIMKATOpa KadecTBa U 3(P(HEKTUBHOCTH
o0Opa3oBaHus, paBEHCTBA JOCTYIA K 00pa30BaHUIO.

[Iporpamma HaneneHa Ha pa3BUTHE:

CIIOCOOHOCTH YesioBeKa (POpMYyIHpPOBaTh, IPUMEHITh U MHTEPIPETUPOBATH
MaTEMaTUKy B pa3HOOOPA3HBIX KOHTEKCTaX. JTa CIOCOOHOCTh BKJIIOYAET MaTeMa-
TUYECKUE PACCYXACHHS, HCIOJIb30BAHME MATEMATHUYECKUX MOHSATUU, TPOLETYP,
(aKkTOB M MHCTPYMEHTOB, YTOOBI OMUCATh, OOBSICHUTH W MPEACKA3aTh SIBJICHUS.
OnHa 1moMoraer JIOASM IMOHATh POJb MAaTEMAaTHKU B MUPE, BBICKA3bIBATh XOPOIIO
00OCHOBaHHbBIE CYXJECHHUS M INPUHHUMATh PELIEHUs, KOTOpble HEOOXOIUMBbl KOH-
CTPYKTUBHOMY, aKTHBHOMY U Pa3MbIIUISIONIEMY TpaXJaHUHY (MaTeMaTH4ecKas
I'PaMOTHOCTb);

CHOCOOHOCTH 4elOBEKa MOHKWMATh, UCIOJIb30BaTh, OLIEHUBATH TEKCTHI, pa3-
MBILUIATH O HUX U 3aHUMAaTbCsl YTEHUEM JJIs1 TOTO, YTOOBI TIOCTUTaTh CBOUX LiEJEH,
paciupsTh CBOM 3HAHUS U BO3MOXHOCTH, y4aCTBOBAaTh B COL[MAJIBHON KU3HU (4YH-
TaTeIbCKasi TPAMOTHOCTb);

CHIOCOOHOCTH 4YeJIOBEKa OCBaMBAaTh W MCIIOJNb30BaTh €CTECTBEHHOHAYUYHBIC
3HAHMS JUIsl PACIIO3HAHUS U MIOCTAHOBKH BOIIPOCOB, JJII OCBOCHMSI HOBBIX 3HaHU,
11 OOBSICHEHHS €CTECTBEHHOHAYUHBIX SIBICHUNA U (POPMYITUPOBAHUS OCHOBAHHBIX
Ha Hay4HbIX JOKAa3aTeJbCTBAaX BBIBOJOB B CBSI3M C €CTECTBEHHOHAYyYHOM IMpoOIe-
MaTHKOM; MOHMMATh OCHOBHBIE OCOOCHHOCTH €CTECTBO3HAHUSA KaK (HOPMBI 4eso-
BEUYECKOI'0 MO3HAHUS; JEMOHCTPUPOBATH OCBEJOMIIEHHOCTh B TOM, YTO €CTECTBEH-
Hbl€ HayKH M TEXHOJIOTMSI OKa3bIBAIOT BIMSHHUE HAa MaTepUAJIbHYIO, MHTEIIEKTY-

albHYI0 M KYyJIbTYpHYIO c(epbl OOIIECTBA; MPOSBISATh AKTUBHYIO T'PAXKIAHCKYIO

31



MO3ULHUI0O MPU PACCMOTPEHHH MPOOJIEM, CBSI3aHHBIX C €CTECTBO3HAHUEM (€cTe-

14,
CTBEHHOHAay4YHasi FPaMOTHOCTb) ™

CIIOCOOHOCTH YeJOBEeKa MPUHUMATh 3(PPEKTUBHBIE pELIEHUs B pa3HO00Opas3-

HBbIX (DMHAHCOBBIX CUTYalMsX, CIIOCOOCTBYIOIIUX YJIYYIIEHUIO (PUHAHCOBOrO OJia-

ronoJay4us JUIHOCTU H O6HICCTB3,, a TaKK€ BO3MOKXHOCTHU Y4aCTHUs B OKOHOMHUYC-

CKOU KU3HMU.

15
Ilnanupyembie pe3ybTaThI
MeTanpeaMeTHbIE M IIPeIMETHBIE

I'pamoTHOCTH

Yurarennckas

MaremaTnueckas

EcrecTBeHHO-Hay4Has

dunaHcoBas

5 kiace HaXOIUT U U3- HAXOJWT U U3BJIC- |HAXOIUT U U3BJICKACT HH(OP- HAXOJIUT U W3-
YpoBeHb BiekaeT nH(Op- | KaeT MareMaThde- MAIIMIO O €CTECTBEHHO- BJIEKaeT (PMHAH-
Y3HaBaHUS Ml U3 pas- CKYI0 MH(OPMAIIMIO |HAYUHBIX SBJICHUSAX B pa3jind- | COBYIO HH(pOpMa-
W IOHUMa- | JINYHBIX TEKCTOB B PA3JINYHOM KOH- HOM KOHTEKCTE LU0 B PA3IMYHOM
HUS TEKCTE KOHTEKCTE
6 xnace TIPUMEHSIET W3- MIPUMEHSIET MaTe- |0OBSICHSIET U OIHUCHIBAET eCTe- MpUMEHsIET Pu-
YpoBeHb BJICUEHHYIO U3 MaTHUYECKNE 3HA- |CTBEHHO-HAYYHBIC SIBJICHUS HA | HAHCOBBIE 3HAHUS
TIOHUMa- TeKcTa mHpOpMa- | HUS I PEHICHUS |OCHOBE MMEIOIIMXCS HAYIHBIX JUTS pELICHUS
HUS U LIMIO JUISA pellie- | Pa3Horo poja mpo- 3HaHUH pasHoro pojaa
MIpUMEHe- | HHS pa3HOTro poja DIE mpoOeM
HUS po0emM
7 kJj1ace aHAIN3UPYET U dbopmynmupyer ma- pAacCIIO3HAET U UCCIEAYET AHAIM3UPYET UH-
YpoBeHb HHTETPUPYET UH- TEMATUYECKYIO JINYHBIE, MECTHBIE, HALIMO- ¢dopmanuio B hu-
aHaJIn3a u (dhopmanuto, mo- nmpobiemMy Ha oc- HaJbHBIE, TI00ATBHBIE eCTe- HAaHCOBOM KOH-
CHHTE3a Jy4EHHYIO U3 HOBE aHaJH3a CH- | CTBEHHO-HAy4YHBIE TIPOOIEMBI TEKCTE
TEKCTa Tyalluu B Pa3JIMYHOM KOHTEKCTE
8 kiacc onieHuBaeT Gop- | WHTEPIPETHPYET M | WHTEPIPETHUPYET U OIIEHWBA- |OIlEHWBAeT (HUHAH-
YpoBeHb | My U cOIEpKaHUE | OLCHUBAET MaTe- €T TMYHbIe, MECTHBIE, HAI[U- |[COBBIE TPOOIEMBI B
OLICHKH TEKCTa B paMKax MaTUYECKNE 1aH- OHaJIbHBIE, TTI00AEHBIC pa3IM4YHOM KOH-
(pednex- IIPEAMETHOIO CO- HBIE B KOHTEKCTE €CTECTBEHHOHAY4YHBIE IIPO- TEKCTE
CHH) B JEepKaHUs JUYHO 3HAYUMOW | OJIEeMBI B pa3IUYHOM KOHTEK-
pamkax CUTyalluu CT€ B paMKax IIPEAMETHOTO
MpEeaMET- COIEpKAHUSA
HOro Co-
JEep KaHUsI
9 kiacc olieHuBaeT Gop- | WHTEPIPETUPYET H | HWHTEPIPETHPYET U OlCHUBA- olleHuBaeT Hu-
YpoBeHb | My U colep>KaHUE | OLCHUBAET MaTe- €T, JENIAaeT BBIBOABI U CTPOUT HAHCOBBIE IIPO-
OLICHKH TEKCTa B paMKax MaTU4ECKHUE pe- MIPOTHO3bI O JIMYHBIX, MECT- Onembl, Aenaer
(pednex- METANpPEAMETHO- 3yJIbTAThI B KOH- HBIX, HALIMOHAJIBHBIX, IJI0- BBIBOJIbI, CTPOUT
CHH) B ro COAEpPKaHUs | TEKCTE HALIMOHAJIb- OaJIbHBIX €CTECTBEHHO- MIPOTHO3BL, NPEN-
pamkax HOW WJIH TII00aTh- Hay4YHBIX MPOOJIEMax B pa3- Jlaraer IyTH pe-
MeTanpen- HOU cuTyauuu JINYHOM KOHTEKCTE B PaMKax LIECHHUS
METHOT'O METaINPEIMETHOTO COIEpHKa-
COoACpIKa- HUs
HUSA
Y PISA /I Odunmanensii caiit WHCTMTYyTa  cTpaTerms  pasBuTHs  obpasoamms PAO.  URL:

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

' [nauupyembie pe3y/IbTaThl OTPAKAOT CTPYKTYPHBIE KOMIIOHEHTBI PA3IMYHOrO BUAA FPAMOTHOCTH 110 PISA.
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JIN4YHOCTHBIE Pe3yJIbTAThI

['pamoTHOCTH

Yurareabckas

MareMaTuueckas

EcrecTBenno-
Hay4yHas

dunaHcoBasg

5-9 xmaccel

OLICHUBACT COJICP-
JKaHuEC MpoOYUTaH-
HOI'O C MO3UIMU
HOPM MOpAJIA U
00IIICYEITOBEYCCKUX
LeHHOCTeH; dop-
MYJIHpPYET C00-
CTBEHHYIO I103U-
ITMIO 10 OTHOIIIE-

OOBSICHSIET TpaXKIaH-
CKYIO MTO3UIIUIO B
KOHKPETHBIX CHTYya-
LUAX OOILECTBEHHOM
SKM3HU Ha OCHOBE
MaTEMaTHYECKHUX
3HAHUHU C TTO3HIINU
HOPM MOpaJIU 1 00-
HIeYea0BeUecKas-
KX IIEHHOCTEN

00BSACHSIET TpaXkIaH-
CKYIO TIO3UIIMIO B
KOHKPETHBIX CUTYa-
LUAX OOIECTBEHHOM
’KU3HU Ha OCHOBE
€CTEeCTBEHHO-
Hay4HbIX 3HAHUH C
MO3UIIUHA HOPM MO-
paju u 00IIedeNoBe-
YeCKUX LIEHHOCTEN

olLeHUBaeT Qu-
HaHCOBBIE JIeH-
CTBHUSI B KOHKPET-
HBIX CUTYaIlUsX C
MO3UIIUHA HOPM
MOpaJH U o0I1Ie-
YEJIOBEUECKHX
LIEHHOCTEH, MpaB
1 00s13aHHOCTEN

HUIO K [IPOYHUTAH-
HOMY

rpakIaHuHA
CTpaHBbI

XapakTepucTHKAa 00pa30BaTeIbLHOI0 MpoIecca

[Iporpamma paccumrtana Ha 5 et o0y4eHus (¢ 5 mo 9 Kiaccel), peaauzyercs
U3 YacTH y4eOHOro riaHa, GOpMUPYEeMOro y4acTHHKAMHU OOpa3oBaTEIbHBIX OT-
HOIIICHUH W/UJIM BHEYPOUYHOU JEATETLHOCTU U BKIIOYAET 4 MOYIIsl (UM TaTeIIbCKAs,
€CTEeCTBEHHOHAay4YHasl, MaTeMaTuueckas U (puHaHCOBasi TPaMOTHOCTH ).

Pazpaborannplii yueOHO-TEMAaTUYECKUH TIJIaH MPOTpaMMbl OIHUCHIBAET CO-
Jep>)kKaHue MOJYJIS M3 pacueTa OJHOTO/IBYX 4YacOB B HEJEII0 B KaXKJIOM Kiacc-
KoMIUiekTe. TeM He MeHee, Kak10e 00pa3oBaTeIbHOE YUPESKICHUE HHINBUIYalb-
HO TPOSKTUPYET YUCOHBIN IJIaH IO KaXKIOU MapalijIev U 10 KaXI0My MOJYIIIO.

Taxum oOpaszom, oOIee KOJIMYECTBO 4YacoB: MUHHUMalbHOe — 170 gacoB
MakcuMaJibHoe — 340 gacos.

KomnuecTBo wacoB Ha OJWH ToJ OOYYECHHS B OJHOM KJIACC-KOMILUICKTE —
oT 34 o 68 , T.e mo 1-2 yaca B HeACIIO:

- 8-16 JacoB Ha MOAYJH «YHUTATEIbCKAs IPAMOTHOCTBY, «MaTeMaTHUeCKas
rPaMOTHOCTbHY», «(DMHAHCOBAs TPAMOTHOCTHY;

- 8-18 wacoB nist MOyl €CTECTBEHHOHAYYHON TPAMOTHOCTH;

- 2 yaca Ha MPOBEJICHUE aTTECTAI[MU, 3aBEPIIAIOIINX OCBOCHUE MPOrPaMMBbI
110 COOTBETCTBYIOIIEMY IOy OOyUYEHHUS.

Pa3paboTunku mporpamMMbl pEKOMEHIYIOT B KaXKJIO0M Mapajjield Ha4MHATh
peanu3anuio ¢ MOAYJIs Mo GOPMUPOBAHUIO YUTATEIBCKONW TPAMOTHOCTH.

1 9eTBepTh — MOYJIb «YUTATEIIHCKAS TPAMOTHOCTBY.
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Jpyrre Moy MOTYT TIO TOTPEOHOCTSIM U BOBMOKHOCTH OpTaHU3AINH H/I-
TH B JTIOOOM TIOPSIAKE, HATIPUMED:

2 9eTBEepPTh — MOIYJb «MaTeMaTHYECKasi TPAMOTHOCTBY,

3 4eTBEPTh — MOAYJIb «ECTECTBCHHOHAYYHAS! TPAMOTHOCTH,

4 9eTBEepTh — MOIYJIb «(UHAHCOBAS TPAMOTHOCTB.

[Iporpamma mpesmosaraeT MOATATHOE Pa3BUTHE Pa3IWYHBIX YMEHHH, CO-
CTaBJISIIONTUX OCHOBY (PYHKITMOHAJIBHON IPaMOTHOCTH.

B 5 knacce oOywaromiuecs ydarcs HaXxoJWTh W U3BJIEKaTh MHPOPMAILIUIO
Pa3TUYHOTO MPEIMETHOTO COICPKAHUS U3 TEKCTOB, CXEM, PUCYHKOB, TAOJIHII, THa-
rpaMM, MPEACTABIICHHBIX KaK Ha OyMajKHBIX, TaK M JJICKTPOHHBIX HOCUTEIAX. Mc-
MOJIB3YIOTCSI TEKCThI Pa3jiudHble TI0 0QOPMIICHHIO, CTHIUCTHKE, dopme. NMHDOp-
MaIisl TPEJCTaBIICHA B PAa3IMYHOM KOHTEKCTE (CeMbs, JIOM, JPY3bs, NMPHPOJa,
yue0a, paboTa ¥ POU3BOACTBO, OOIIECTBO U JIp.).

B 6 xnmacce gopmupyetcs ymeHHE NMPUMEHSITh 3HAHUS O MaTeMaTHYECKHUX,
€CTECTBEHHOHAYYHBIX, (DMHAHCOBBIX M OOIIECTBEHHBIX SIBJICHUSX ISl PELICHUS
MIOCTaBJICHHBIX NEepe]] YYCHUKOM MPAKTUYECKUX 3a]1a4.

B 7 xiacce obyuaromuecss yuyarcs aHaJIu3upoBaTh U 000011aTh (MHTETPUP O-
BaTh) MHGOPMAIIMIO PA3TMYHOTO MPEAMETHOTO COJEP)KAHMS B pa3sHOM KOHTEKCTE.
[Ipo6iembl, KOTOpbIE YUEHUKY HEOOXOAMMO MPOAHAIU3UPOBATh U CUHTE3UPOBATH
B €IMHYIO KapTHHY MOTYT UMETh KaK JIMYHBIN, MECTHBIN, TaK U HAI[MOHAIBHBIN U
ri100abHbIN acnekThl. [IIKOMBHUKK MOKHBI OBIIAJIETh YHUBEPCAIBHBIMU CIIOCO-
O6amu aHanm3a MHGOPMAIIMH U €€ UHTETPAIlUU B €TUHOE TIEJIOE.

B 8 kitacce mKoOIbHUKYM ydaTcs OIEHUBATH M UHTEPIPETUPOBATH PA3IUIHbBIC
MTOCTABJICHHBIC TIEPEI HUMH MPOOJIEMBI B paMKaX MPEAMETHOTO COJEPIKAHMUS.

B 9 knacce popmupyercss yMeHue OIEHMBaTh, HHTEPIPETUPOBATh, JEIaTh
BBIBOJIBI U CTPOUTH MPOTHO3bI OTHOCUTEIBHO PA3IUYHBIX CUTYaIlHid, MPoOJIeM U
SBJICHUN (OPMHUPYETCS B OTPBIBE OT MPEIMETHOTO COJCPKaHUS. 3HAHWS U3 pas-
JUYHBIX MPEAMETHBIX 00JIaCTEH JIETKO aKTyaTH3UPYIOTCS MMKOJLHUKOM U HCTIOJ b-

3YIOTCS JUIsl PEIICHUS] KOHKPETHBIX TPOOJIEM.
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OcHOBHBIE BUJIbI JEATEIBHOCTA 00YYaIOUIUXCS: CAMOCTOSITEIbHOE UTEHUE U
oOcyxeHnue NoJiydeHHON HH(pOpMAaIMU C MTOMOIIBI0 BOMPOCOB (Oecena, NUCKYC-
CUsl, TUCIYT); BBIMOJIHEHUE MPAKTUYECKUX 3aJaHMI; TOUCK U OOCYXJIEHUE Mare-
puanoB B cetd VHTepHET; pelIeHHe CUTYallMOHHBIX M  MPaKTHUKO-
OpPMEHTUPOBAHHBIX 33]1a4; POBEJICHNE HKCIIEPUMEHTOB U OMBITOB.

B nensx pa3BuTusa no3HaBaTeIbHON aKTUBHOCTH OOYyYarolIMXcs Ha 3aHSATHU-
X MOYXHO HCIIOJIb30BaTh JIEJIOBBIE U JIUJAKTUYECKHE UTPhI, pa3pabaTsiBaTh U pea-
JU30BbIBATh MUHU-TIPOEKTHI, OPraHU30BbIBATh TYPHHUPHI U KOHKYPCHI.

B cootBercTBuM ¢ npukazom Munobpuayku Poccun ot 31.12.2015 Ne 1577
pabouue mporpaMmbl KypcoB, B TOM YHCJIe BHEYPOUHOM NEATEIbHOCTH, pa3pada-
THIBAIOTCS. HA OCHOBE TpeOOBAaHUU K pe3yJibTaTaM OCBOCHHUS OCHOBHOW 00Opa3oBa-
TEJBHOW MPOTrpaMMbl OCHOBHOT'O O0IIEro 00pa3oBaHMs C yYETOM OCHOBHBIX MPO-
rpaMM, BKJIIOYEHHBIX B €€ CTPYKTYpy. B CBs3M C 3TuM, pa3paOOTUMKU CUHUTAIOT
11eJ1IeCO00pa3HbIM MPOBEECHNE TEKYLIEH (BBIIOJIHEHHE 3aJaHUl B XOJE ypoOKa),
pyOeXHOH (10 OKOHYAHHUU Ka)KJIOTrO MOJYJIs), IPOMEXKYTOUHON (0 OKOHYAHUU
roga oOy4eHHs) 1 UTOTOBOM aTTECTAllMU 10 JAaHHOMY Kypcy B opmaTax, npeiay-
CMOTPEHHBIM METOJI0JIOTUEN U KPUTEPUSMH OLIEHKH KauecTBa 001ero oopaszoBa-
HUsSL B 0011€00pa30BaTeNbHBIX OpraHU3alUsiX Ha OCHOBE MPAKTUKU MEXAYHapOJi-

HBIX UCCJICIOBAHHMM KauyeCcTBa MOATOTOBKH OOYJaIOIUXCHI.
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YUYEBHO-TEMATHUYECKOE IINIAHUPOBAHHUE YYEBHOI'O KYPCA
Moayib «OCHOBBI €CTeCTBEHHOHAYYHOH IPAMOTHOCTID)

S kaacc
Tema 3ansaTust Bcero yacos, Teopus | Ilpaxmuka Ilnanupyemblii 00pa3oBa-
1/2 yaca B Hee/I0 TeJbHBII pe3yJibTaT
36yKoe6ble A6/1eHUA
3BYKOBBIE ABJICHUS. 3BYKHU KUBOW U HEKUBOM MMPUPOIBL.
K K PHpOA 0/2 0/1 0/1 Haxoaut u u3BiekaeT uHpop-
CHBIITUMBIC U HECIBIITUMBIC 3BYKH.
= MAITHIO U3 Pa3IMYHBIX TEKCTOB
IIym u ero Bo3/ieiicTBHE Ha YEIIOBEKA. 1/2 0/1 1/1
Cmpoenue sewiecmea
Bosia. YHHKaIBHOCTB BOJIBIL. 1/3 0/1,5 1/1,5 Haxo/uT 1 n3BiekaeT nHdOP-
VYTIIeKHUCIBIN Ta3 B IPUPOJIC M €0 3HAUYCHHUE. 0/2 0/0 0/2 MAILIO U3 PasIHYHbIX TEKCTOB
3eman u 3emuan kopa. Munepanot
3eMi1s1, BHyTpEeHHEE CTpoeHMe 3eMii. 3HaAKOMCTBO C MUHE-
yIp P . . . 1/2 0,5/0,5 0,5/0,5 Haxomut u u3Bnekaet uugop-
Dallanil, TOpHOH TIOpOSIoW 1 pyJIOH. MAaIlMIO U3 Pa3IUIHBIX TEKCTOB
AtMochepa 3emim. 172 0/0 172 P
Kueaa npupooa
VHUKAILHOCTS IIAHETHI 3eMIIS. Y CIIOBHS JIJIS CYIIIECTBOBA-
. FUT CYI 1/3 0,5/2 0,5/1 Haxoaut u usBiexaeT napop-
HUS KU3HU Ha 3emiie. CBOMCTBA JKUBBIX OPraHU3MOB.
= MAaIIMIO U3 Pa3INYHBIX TEKCTOB
[IpoBenenne pyoe)KHOM aTTeCTAlNK 2 0 2
Hroro 8/18 1/6 7/12
6 k1ace
Tema 3ansaTust Bcero yacos, Teopus | Ilpakmuka | Ilnanumpyemblii 00pa3oBareib-
1/2 yaca B HeeJII0 HBIH pe3yJIbTaT
Cmpoenue seuiecmea
Teno u BemecTBo. ArperaTHbIe COCTOSIHUS BEIIECTRA. 0/1 0/0 0/1 TTpHMenseT uHbopMALHIo, 13
Macca. I3mepeHne Macchl Tel. 0/1 0/0 0/1 puv PMATIHIO,
Crpoenue BemecTBa. ATOMBI M MOJIEKYIBL. Momenu BICHCHHYIO W3 TCKCTa, JUTA pe-
P ’ YIIBL. 1/2 0,5/0,5 0,5/1,5 IICHHUsSI Pa3HOTO Pojia MpoodIeM
aToMa.
Tennoevie asnenusn
Tennossie siBnenus. TennoBoe paciupenue Ten. Mc- 1/2 05/0.5 15/0.5 [Tpumensier undopMaluio, u3-
MOJIb30BAHKE SBIICHUS TETJIOBOTO PACIIUPEHHMS JIs U3- B B BICUEHHYIO W3 TEKCTa, IS pe-
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MEpEHHS TeMIIEPaTYpPBl. HICHUSI Pa3HOTO PoJia MPodIIeM
[TnaBnenue u oTBepaeBanue. Vcnapenue u KoHaeHCa- 02 0/0.,5 015
nus. Kumnenue.
3emnsn, Conneunan cucmema u Beenennas
IIpencrasaenus o BeeaeHHOI. 1/2 0,5/0,5 0,5/1,5
» [Tpumensier uapopmanuio, u3-
Mogens CosiHeuHoM cuctembl. 3ydyenue u uccienoBa- N
uue Jlynsl. MccnenoBanus Oavkaiimx mianet — Map- 1/2 0,5/0,5 0,5/1,5 BIICUCHHYIO M3 TCKCTa, JUIA pe-
ca, BetepsL, LIEHMsI pa3HOTO poJia mpodiieM
Kueaa npupooa
I{apcTBa >XHMBO IPUPOTBI 2/4 0,5/2 1,5/2 [Tpumensier napOpMAIIHIO, U3-
[IpoBenenue pyOexxHON aTTecTanuu 2 0 2 BICHCHIYTO H3 TEKCTa, LT pe-
IIEHUS PA3HOTO Pojia IpodIemM
Hroro 8/18 2,5/4,5 6,5/13,5
7 KJj1acc
Ne Tema 3ansaTust Bcero yacos, Teopus | IlpakTuka Ilnanupyembliii 00pa3oBa-
1/2 yaca B HeJeJI10 TeJbHbII pe3yJbTaT
1. CTpyKTypa ¥ CBOMCTBA BEIIECTBA 1/3 0/1 1/2
2. Mexanunueckoe aBrKeHue. [ uapoycuinTenn 1/2,5 0/1 1/1,5
3. 3eMJIs1, MUPOBOii OKEaH. 1/2,5 0/0,5 1/2 AHAHM3UPYCT W MHTETPHpYET
4, MapuaHckast BiaJiHa 1/2,5 0/0,5 1/2 MH(OPMALMIO 15l PUHSATHS
5. 3eMHBI€ ITPOIIECCHI 1/2,5 0,5/1 0,5/1,5 PCIHCHHA
6. Yes0BeK U €ro 310pPOBbE 1/3 0/1 1/2
[IpoBenenne pyoeKHOM aTTeCTAlNK 2 0 2
Hroro 8/18 0,5/5 7,5/13
8 kiace
Ne Tema 3ansaTus Bcero yacos, Teopusi | IlpakTuka | Ilnanupyemslii 00pasoBa-
1/2 yaca TeJAbHBIN pe3yJIbTaT
B HeIeJII0
1. XUMHYECKUE PeaKIUuH 1/2 0,5/1 0,5/1 [TpuHEMaeT perieHne Ha oc-
2. DJEeKTpUYECKHUE SIBICHUS. 1/2 0/0,5 1/1,5 HOBE OIICHKH U MHTEpIIpeTa-
3. TensnoBble sBICHUS 1/4 0/1 1/3 UM UHGOpMAIIH
4, DNEKTPOMAarHUTHBIE SIBJICHHUS. 1/2 0/0,5 1/1,5
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5. ITpon3BOACTBO AIEKTPOIHEPT UL 1/3 0/1 1/2
6. BuyrpenHnsis cpena opranu3ma. Kposs. 1/3 0/1 1/2
ITpoBenenne pyOeKHOM aTTecTanuu 2 0 2
Hroro 8/18 0,5/5 7,5/13
9 kaacce
Ne Tema 3ansaTust Bcero yacos, Teo- IIpakTuka Ilnanupyemblii 00pa3oBa-
1/2 yaca B HeeJII0 pust TeJbHBII pe3yJibTaT
1. CTpyKTypa M CBOHCTBA BEIIECTB 1/2 0/0,5 1/1,5
2. XUMHYECKHE U3MEHEHUS COCTOSHUS BEIIECTBA 1/2 0/0,5 1/1,5
3. @U3NYECKUE COCTOSTHHS U M3MEHEHUS BEIIECTB 1/2 0/0,5 1/1,5 OueHuBaeT UH(MOPMALHIO U
4. DKOJIOTUYECKHE CHCTEMBI 1/4 0,5/1 0,5/3 IPUHUMAET PEIIEHUE B YCII0-
5. HacnencrBeHHOCTh OMONOTHYECKUX OOBEKTOB 1/2 0/0,5 1/1,5 BHSAX HEONPENETIEHHOCTH U
6. 3/10pOBbE YEITOBEKA. 0,5/2 0/0 0,5/2 MHOT03aJa9HOCTH
7. 3eMHBIE MPOIECCHI U ITHKIIBL. 0,5/2 0/0 0,5/2
8. [IpoBenenne pyoeKHOM aTTeCTANH 2 0 2
Hroro 8/18 0,5/3 7,5/15
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DOCKTUPOBAHUE NOCTHIKCHUS IIJIAHUPYEMBIX 06p330B3TeJ’[LHBIX pPe3yJbTaToB yqeﬁnoro Kypca € 5 mo 9 xaaccel

YpoBHU

nop

TunoBble 331241

HNHcTpyMeHTHI H cpeAcTBa

5 knacc
YpoBeHb y3HaBaHHUs
U IIOHUMaHUuA

Yuum eocnpunu-
Mame U 00BACHAMD

Haxoaut m n3Biaeka-
eT HHPOPMAIIHIO 13
Pa3IUYHBIX TEKCTOB

Onpenenutb BUJ TEKCTA, €M0 UCTOYHUK. OOOCHOBATH CBOE MHEHHUE.
Bb1enuTh OCHOBHYIO MBIC/Ib B TEKCT, PE3IOMUPOBATH €r0 UACHO.
HpeIUIO)KI/ITL WA OOBSICHUTE 3aroJjJIOBOK, Ha3BaHHUEC TCKCTA.
OTBeTHThL Ha BOIIPOCHI CJIOBAMU TCKCTA. CocTaBUTh BOITPOCHI 11O
TEKCTY.

IIponomKuTh NpeIoKeHne CI0BaMU U3 TEKCTa.

TekcTpl (y4eOHbIH, Xy/107KECTBEH-
HBIW, HAYYHO-TIOYJISIPHBIH, ITy0-
JULHACTAYECKHM; ITOBECTBOBA-
TEJIbHBIH, ONMKUCATEbHbIN, 00BsIC-
HUTEJIbHBIN; MEIMHHBIN).

ITo conmepkaHnIO TEKCTHI TOJKHBI

ungopmayuro OmnpenenuThs Ha3HAYEHUE TEKCTA, MPUBECTH NMPUMEPHI KU3HEHHBIX | OBITH MaTeMaTHYECKHE, €CTe-
CUTyallui, B KOTOPbIX MOKHO U HYXXHO HCIIOJIb30BaTh MH(POpPMa- | CTBEHHO-HAay4YHbI€, ((MHAHCOBBIE.
IIUIO U3 TEKCTa. OOBEéM: He bosiee 0/1HOM CTpaHu-
IIbI.
6 Kmacc [Ipumensier unHbop- | ChopmynupoBaTs mpobIEeMy, ONMUCaHHYIO B Tekcre. Onpenenuts | 3adauu (MpoOiIeMHbIe, CUTYyaIlH-

YpoBeHb MOHUMa-
HHUA U IPUMCHCHUA

Yuum oymamo u

MallMio, M3BJICUYCH-
HYIO W3 TEKCTa, JUIst
pelIeHUsT  pa3HOro
poxa mpooiieM

KOHTEKCT.

Boigenute uHopmanmio, kKoTopasi UMEeT IPUHLIUIHAIBHOE 3Haue-
HUE JUI PEeLIeHUs IPOOIeMBI.

OTpa3uTh onMcaHHbIE B TEKCTE (PAKThl M OTHOLIECHUS MEXy HUMU

OHHBIC, IMPAKTHUKO-
OPUCHTHUPOBAHHBLIC, OTKPLITOT'O
THIIA, KOHTEKCTHBIE).
[Tpo6neMHO-TTI03HABATEIBHBIE 3a-

paccyscoams B rpad-cxeme (kiacrepe, Tabauie) Oanusi.

W3 mpeioKeHHBIX BapUaHTOB BBHIOpATh BO3MOXKHBIC IYTH U CHO- | [ paguueckasn naznsionocms.
COOBI perIeHus MPOOJIEMBI. rpad-cxeMbl, KJIacTepbl, TAOIUIIHI,
BceraBuTh mpomylieHHYHO B TeKCTe HWHGOPMAIMIO W3 TaOJNHIbL, | TUarpaMMBbl, HHTEIUICKT-KapThI.
rpag-cxXembl, THarpaMMal. H3z06pasumenvHas Ha2isa0HOCMY:
[lpuBecTH TpHUMEpHl >KU3HEHHBIX CHUTYallMd, B KOTOPBIX MOTYT | WILTIOCTPAIMH, PUCYHKH.
OBITh IPUMEHEHBI YCTAHOBJICHHBIC ITYTH U CIIOCOOBI pelieHust IPo- | [lamsamku ¢ anropuTMaMu perie-
OJIEMBI. HUSA 3a7a4, TpooseM, 3aaHui
ITocTpouTh anropuT™M pereHus MpooIeMbl 10 JAHHOMY YCIIOBHIO.

7 knacc AnHanmu3upyer U UH- | BblIenuTh cocraBHble 4YacTH B TpejacTaBieHHOW wuH(opMaruu | TekcTsl, 3a1a4u, CUTYaluu

YpoBeHb aHanM3a U | Terpupyet uHdop- (Texcte, 3amaue, mpoOIeMe), yCTAaHOBUTh MEXKAY HUMU B3aUMOCBS- | 3adauu (IpoOIeMHbIe, CUTYallH-
CHUHTE3a Mall{Io JUIS IPUHS- | 3H. OHHBIE, MPAKTUKO-

Yuum ananuzupo-
eamu u uUHmepnpe-
mupoeamu npooie-

Mbl

TUA pCHICHUS

CdhopmynupoBaTh mpobieMy Ha OCHOBE aHaIM3a MPEICTaBICHHON
cutryauuu. OnpenenuTs KOHTEKCT MPOOIEMHON CUTYalLlUH.
Omnpenenuts 007acTh 3HAHHUM, HEOOXOIUMYIO Ul pELICHUS JaH-
HOM IpOOIEeMBI.

IIpeo6pazoBath HHGOPMALIHIO U3 OJHOM 3HAKOBOM CUCTEMBI B APY-

OPUEHTUPOBAHHBIE, OTKPHITOTO
TUTIA, KOHTEKCTHBIC).
[Tpo6neMHO-TT03HABATEIBHBIE 3a-
OaHus.

I'paghuueckasn naznsionocmo:
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r'yto (TEKCT B CXEMY, TaOIUILy, KapTy U Ha000pOT).

CocTaBUTh aHHOTALIMIO, PEKIaMy, IPE3CHTALIHIO.

[Ipemioxxute BapuaHThl peuieHus MpoOiIeMbl, 000CHOBATh HX pe-
3YJIBTATUBHOCTDL C IOMOIIIBLIO KOHKPETHOT'O IMMTPEAMCTHOI'O 3HAHUA.
[IpuBecTn puMeEpPHI JKU3HEHHBIX CUTyalud, B KOTOPBIX ONIBIT pe-
IMICHUS HAaHHBIX HpO6JICM [I03BOJIUTEH OBITH YCIICIIHBIM, PE3YyJIbTa-
THUBHBIM.

CoCTaBHTH aNTOPUTM pEIICHUs MPOOIIEM JaHHOTO Ki1acca.

CI[GJ'I&TI) AHAJIUTUYCCKUEC BBIBO/bI.

rpad-cxeMbl, K1acTepbl, TAOIHIIHI,
JarpaMMbl, HHTEIICKT-KapThI.
H300pazumenvuas Ha2nsi0HOCMb:
WJUTIOCTPAIINH, PUCYHKH.
llamamku ¢ anropuTMamu pelie-
HUS

8 KJacc
YpOBEHB OIIEHKH B
paMKax IIpeaIMeTHO-
T'0 CONEpPKaHUs

Yuum oyerusamos u

[IpuHnmaer  pemre-
HUE Ha  OCHOBE
OIICHKH U MHTEpIpe-
Tauu UHPOpMaIHH

OueHuTh KayecTBO MNPEACTABIECHHON MHGOpMaLUU Uil pELICHUs
JIMYHBIX, MECTHBIX, HAIIMOHAJIBHBIX, [TI00ABHBIX IPOOJIEMBI.
[Ipennoxuth myTH U cocoObl perieHns 0003HaYeHHbIX TPOOIIEM.
CrporHo3upoBaTh (MPEANONIOKUTH) BO3MOXKHBIE IOCIEACTBUS
MPEI0KEHHBIX TEUCTBUIA.

OueHuTh NpeIoKEeHHbIE YT U CIIOCOObI peleHus TpoOiieM, BbI-

TekcTsl, 3a1a4u, CUTyaluu
Kapmulr: MonenbHbIE, TEXHOJIOTU-
YECKHUE, MEHTAJIbHBIE, JTOPOKHBIE

NPUHUMAMb peule- Opatb 1 000CHOBaTH Hanbosiee YPPEKTUBHBIE.
HUsL Co3narh JOPOXXKHYIO (MOJETBHYIO, TEXHOJOTHYECKYIO) KapTy pe-
IICHUST TPOOIIEMBI.
9 kmacc OnenuBaer wuHbpop- | ChopmynupoBath mpodiaemMy (MpoOiemMbl) Ha OCHOBE aHajdu3a CU- | THUMHWYHBIC 3a7a9 (3a1aHUs) Me-

YpoBeHB OIIEHKH B

pamMKax MeTarpes-

METHOTO COJiepxkKa-
HUs

Yuum oeticmeosamo

Mallui0 W IpHUHHUMa-
€T pCIICHUEC B YCJIO-
BHAX HeOHpCI[CJ'IéH-
HOCTM MW MHOI'03a-
Ja4YHOCTH

TyaIuH.

Bbiienuth rpaHuYHBIC YCIOBHUS HEONPEACIEHHOCTH MHOT03aj/1ay-
HOCTH YKa3aHHOW TPOOJIeMBI.

Oto0Opath (Ha3BaTh) HEOOXOIUMBIC PECypChl (3HAHHUS) YIS pele-
HUS POOJIEMBI.

Bri6path 3 deKTUBHBIE MyTH U CIIOCOOBI PEIICHUS] TPOOIEMBI.
O6ocHoBaTh cBOM BBIOOpP. [loKa3aTh pe3ynbTaTUBHOCTh H LIEIECO-
00pa3HOCTh BEIOPAHHBIX CIIOCOOOB JCATEIHHOCTH.

TarpeIMETHOTO M MPAKTUICCKOTO
Xapakrepa.

Herunuuneie 3anaun (3a1aHus)
METaNpeIMETHOTO U IIPAKTHYe-
CKOT'O XapakTepa.

KoMmIiekcHbIe KOHTEKCTHEIE 3a-
naun (PISA)
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MeToauueckue MaTepuaJbl
K MPOBEACHUIO 3aHSATHH IO MOAYJH0 «OCHOBBI CCTGCTBeHHO-Hay‘lHOﬁ IrpaMmoOTHOCTH»

5 kJjace

Tema 1. 38yKosvle asnenus. 36yKu Hcueoil u Hexicugol npupoovt. Civiuiumole U HeCbl-
wumble 36yKu

Texcmot 011 umenusn

1. 3ByK — 3T0 OOBEKTHUBHO CYIIECTBYIOIIECE B MPHUPOAC (pU3MIecKoe SBICHHUE, BHI3BIBAEMOC
MEXaHWYECKUMHU KOJeOAaHUSIMU KaKOTo-JIMOO YIpyroro Tena (Tyro HATSHYTOW CTPYHBI HWIIH
MEMOpaHBI, TOJIOCOBBIX CBS30K, METAJUTMYECKON WU JIEPEBIHHOW IIACTHHBI, BO3IYIITHOTO CTOJOA,
3aITOJHSOIIETO KOPITYC TYXOBBIX HHCTPYMEHTOB H T.I1.), B pE3yJbTaTe 4ero 00pa3yroTcsi 3ByKOBHIE
BOJIHBI, BOCITIPHHIMAEMEBIE YXOM U TIpeoOpa3yeMble B HEM B HEPBHBIC UMITYJIbCHI.

2. B My3BIKaTBbHOM TEOPHH 3BYK — 3TO (PU3HUECKOE SBIICHUE, BHI3IBAEMOE MEXaHHUSCKUMHU
KOJICOAHUSIMH KaKoTo-JIHOO yIpyroro Ttena (HampuMep, HATIHYTOW CTPYHBI THTaphl), W B
pe3ysbTaTe 3TUX MEXaHWYECKUX KOJIeOaHW 00pa3yroTcs 3BYKOBBIC BOJIHBI, OHH BOCTIPUHUMAIOTCS
YXOM | TPeo0pa3yroTcs B yXe€ B HEPBHBIC UMITYJIbCHI.

3. B HayyHOM 3HaHWHM 3BYK paccMaTpUBaeTCs Kak KOJeOaHWs YacTHI[ B YIPYIHX Cpeiax,
pacrnpocTpaHsomuecss B (GopMe TPOAOILHBIX BOJH, YacTOTa KOTOPBIX JICKHT B Ipenenax,
BOCTIPUHUMAEMBIX YEJIOBEUECKUM YXOM, T.€. B cpeareM oT 16 no 20000 I'y (1 I'm — 1 xonebanue B
CEKYHY).

4. 3ByK MOPOXKIACTCS MEXaHHWYCCKHMMH KoyicOaHusMHU. OHAKO IS TOTrO, YTOOBI 3TH
KOJICOaHUs CTaJM CIBIIHBL, OHH JOJDKHBI IPOUCXOJIUTh B KaKOW-HHOYIb cpeie: BO3IyXe,
KUJKOCTH WIIM TBEPJOM Tejle. biaromaps cpeie 3ByK KojeOaHUH MOXKET JTOCTHYD yXa CIIYIIaTeIs.
Konebanuss MOryr OBITh TMpPaBWIBHBIMH, TO €CTh, IPYTMMHU CIOBaMH, OOBEKT CO3JaeT B cpele
BOJIHBI, CIICAYIOIIME Yepe3 CTPOTO ONpECICHHbIC BPEMEHHBIC MPOMEXYTKH. B 3TOM ciydae
pe3yIbTaTOM SIBJSIETCS MENOAWYHBbIA 3BYK. OJHAKO, eciu KojeOaHUs HEeMmpaBHIbHBIE, TO HX
BO3JICHICTBUE HA HANIM YIIM JOCTaBISET TOpa3fo MEHbIIE YAOBOJLCTBUS. 3BYK, SIBIISIFOIIMICS
pe3yIbTaTOM MOAOOHBIX KOJIeOaHU, Ha3bIBACTCA I_HyMOM16.

5. 3ByKOM Ha3bIBAIOTCS MEXaHUYECKHE KoJeOaHHUs BO3AyXa, BOCIHPHHUMAEMbIe OpraHaMu
cinyxa. Bo3nyx BuOpupyer - ObICTpO KONeONeTcsl B3aJ-BIepena - MPH JBIKEHUH B HEM JIHOOOTO
obwvekTa. Hampumep, ynmapsii B OyOeH, MbI 3acTaBiisieM BUOPHUPOBATH TYrO HATSHYTYIO KOXY,
KoJiebaHuss KOTOPOU MepedaroTcsi MOJIEeKylaM Bo3lyXa. B Bo3ayxe BO3HUKAIOT 3BYKOBBHIE BOJIHBI,

CIBIIIMMbIE HamMu. BennuunHa 3BYKOBBIX BOJIH NOAAACTCA HU3MCPCHUIO — UYCM OOJIBIIIE OHU IO

¥ 1o Matepuanam Jlerckoit sHnuknoneauu https://potomy.ru/world/2284.html
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pa3maxy, TeM rpomue 3ByK. [1o mepe ynanenus or 00beKTa 3By4aHUs] BOJIHBI TEPSIOT CBOIO CHITY,
T105TOMY MBI IUTOXO CIIBIINM 3BYKH Ha GOJIBIIOM PACCTOSHHH .

6. 3Byk — ¢usuueckoe sBIEHHE, NpeACTaBisIomee co00il pacmpocTpaHeHHEe B BHUJE
YIIPYT'UX BOJH MEXaHUYECKUX KoJieOaHMii B TBEPIOM, JKUIKOW MM Ta3000pa3HOiM cpenelS.

3aoanus:

1. HazoBuTe, 0 4eM rOBOPUTCS B KAXKAOM (PparMeHTe TEKCTa.

2. OObsicHHTE, KaKasl TI1aBHAS MBICIIb 00BEIUHSAET 9TH (HparMeHThI TEKCTa.

3. HazoBure, 4TO HOBOTO BBHI Y3HAJIA U3 TEKCTA.

4. Haitnure B KaxxJ10M (pparMeHTe TEKCTa OOIIUe CII0OBA, KOTOPBIE XapaKTepU3yrT (u3nye-
CKO€ SIBJICHHE — 3BYK.

5. Ilpunymaiite Ha3BaHHE OOILIEMY TEKCTY.

6. ChopmynupyiiTe BOTPOCH K OOIIEMYy TEKCTY, KOTOpble HauMHAIOTCS cioBaMu: «UTo?
I'ne? Kak?»

7. Haiigute B TeKcTe XapaKTEPUCTUKU MPABUIBHOTO M HETPABUIHLHOTO 3BYKa.

8. BeimenuTe B K&KIOM (parMeHTe TEKCTa KITF0YEBOE CIIOBO, XapaKTEPU3YIOIIee 3BYK.

9. Omnpenenure Ha3HAUCHHE MTPEICTABICHHON HH()OPMAIIHH.

Tema 2. IlIym u e2o 6030eiicmeue Ha 4el08eKa

Texcm Ona umenusn

3ByK (3ByKOBasi BOJIHA) — 3TO BO3HUKHOBEHHE U pacIpOCTpaHEHHE KoeOaHUil B KaKOM-JTNO0
BEIECTBE, Oyb TO BO3IYyX, >KUIKOCTh WK TBeproe Teno. Ecnu Obl Ha JlyHe OblIM >KHBbBIE
CYIIEeCTBa, CIyX UM He MoHaxoOumics Obl, Tak Kak Ha JlyHe HeT aTMocdepsl, a B 6€3BO3AYLIHOM
MIPOCTPAHCTBE 3BYK HE PACIIPOCTPAHAETCA.

N3nyyatoT 3ByKOBBIE BOJIHBI KOJeOMmomuecs Tela: CTPyHa, KaMepToH (eciad IO HHUM
YAapUTh), TOJIOCOBBIE CBA3KU YENIOBEKA U JKUBOTHBIX, KPBLIIbsl HACEKOMBIX.

3BYKOBasi BOJIHA XapaKTEPU3YETCS 4acTOTOW M JaumHOM BoiHbL. Korma mopj BamuMm yxom
3YOUT KOMap, BBl CIIBIIIMTE 3BYKH BBICOKOM YaCTOTHI, a KOTJA TYIUT LIMENb, TO CIBIIIUTE 3BYKH
HU3KOM YaCTOTHI.

lonocoBoil ammapar 4enoBeka, Kak W JIO0OW HCTOYHHK 3ByKa, MEpedaeT JHEPTUI0 B
OKPYKaIOII[yI0 Cpelly, HO 3Ta dHeprusi odeHb mana. [IpeacraBsre cebe, YTO BBl HA CTAIUOHE, TIIE
onHOBpeMeHHO ToBopsAT U Kpuyar 10000 uenoBek. M ecnu mpeBpaTUTh MOTOK SHEPTUMU ITHX
rOJIOCOB B D3JIEKTPUYECKYIO, TO €€ €[Ba XBaTUT Ha JIAMIIOYKY MAJIEHBKOTO 3JEKTPUUYECKOTO

q)OHapI/IKa. I[J'ISI YCUIICHHUA c1a00T0 YeJI0BEYSCKOIro royjoca MPpUXOAUTCA NPUAYMBIBATH PA3JIMYHLIC

7 111. Konnonu «Bonbmas sHiuknonenus Ikonsauka». M.:Machaon, 2018, 256 c.
8 YLIL Tonsimuna. 3ByKk // ®usnyeckast >HIMKIONeANA : [B 5 1.] / T'm. pen. A. M. IIpoxopos. M.: CoBeTckasi SHITUKIIO-
neaus (11. 1—2); Bonbmias Poccuiickas snmuknoneaus (tt. 3—5), 1988—1999.
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ycrpoiictBa. OOHUM M3 JIPEBHEMIIUX TAKUX YCTPOMCTB siBisieTcss pynop. Cellyac HCIIONB3YIOT
COBPEMEHHBIE aKyCTUYECKHE YCTPOUCTBA.

JlaBaiiTe ompenenuM, 4To Takoe IIyM, U y3HAeM KaK MOXKHO OoJibiie 00 3TOM (hU3HUeCKOM
sBiieHuU. Ha OBITOBOM ypOBHE IITyM — 3TO 3BYK, HE HECYIIUU mose3Hoi nHpopmanuu. [ mrodoro
¢u3HMKa mMyM — 3TO KoJIeOATENbHBIA MPOIECC. 3aMep YpPOBHS IIyMa H3MEPSETCS CICHUaTbHBIMU
npubopamu — t1rymoMepamu. COBPEMEHHBIM TEXHOJOTHYHBIA MHP COJCPKUT MHOXKECTBO
HMCTOYHUKOB IIIyMa. DTO: Pa3jMYHbIC BUIbI TPAHCIIOPTA, 3BYKH PAOOTHI KaKUX JTUOO YCTPOMCTB HIIH
o0opynoBaHus, 3BYKOBas ammaparypa W Tak jgajiee. BoT BapuaHTBI pacmpeneicHHs IIYMOB IO
MPUPOJE BO3HUKHOBEHHS: MEXaHHYECKHE — 3BYKH, BO3HHMKAIOUIME TPH padoTe pPa3IUIHBIX
MEXaHU3MOB; a’poauHamuueckue. Croga BXOIAT IIYMbI, BO3HHUKAIOIIHWE TPU B3JIETE CaMOJIETA;
TUAPABIWYECKHE. OTHU IIYMbl MBI CIBIIIMM TPU HEUCHPABHOCTSIX B POJHON BOJOMPOBOIHOM
CHUCTEME: PE3KHH TMepemnaj JaBJIeHUS B CHUCTEME MOXET BbI3BaTh THAPOYAAp, KOTOPBIMA
BOCIIPUHUMAETCS KaK PE3KWH, HEMPUSTHBIA IIyM; SJIEKTpOMarHuTHbIC. Bo3HWKaroT mpu pabote
YCTPOMCTB M TIPUCTIOCOOICHUH.

DOx0 — (¢u3mYeckoe sSBICHHWE, KOTOPOE 3aKIYaeTcsl B TPUHATAHA HaOIIOmarenem
OTPAKEHHOM OT NPENATCTBUHA BOJHBL. DXO — 3TO TO K€ CaMO€ OTPAKEHHE, TOIBKO B 3€pKalie
OTpa)KaeTcs CBET, a B cliydae dXa — 3ByK. J[Fo00e mpenmsaTcTBHE MOXKET CTaTh OTpakarejaeM Jist
3ByKa. UeM pe3ue, OTPHIBUCTEE 3BYK, TEM AXO OTYETIIMBEE. JIydlie BCero BbI3BATh AXO XJIOMAHHEM B
nagomr. HU3KkMil My>KCKOM ToJI0C OTPa)XaeTcsl MII0X0, a BBICOKHI T0JIOC AA€T OTYETIMBOE 3XO.

3aoanusn:

1. Ha3oBHUTE MCTOYHHMKH 3ByKa, YIIOMSHYTBIC B TEKCTE, B TOM IOPSJIKE, B KAKOM OHU B HEM
BCTPEYAIOTCA.

2. «Ay-y-y-y», - KpHUUM MBI , 3a01yIMBIINCH B Jiecy. «UTO HaaphIBacmIbCsA?» - OTBEYAET
HaM 3X0. OOBSCHUTE, MOXKET JIK TAKOE OBITH?

3. [aiiTe Ha3BaHME OMBITY MO (PU3UKE 1O €ro onucanuio. [I[poBenuTe 3TOT OMBIT.

Bo3bmuTEe TOHKOCTEHHBIN CTEKISTHHBIA OOKal Ha HOXKKE. XOPOIIO BEIMONTE PYKH C MBLIOM.
3arem, cierka HaMOYUB YHCTON BOJOW MajbIbl MPABOM PyKH, MOCTaBbTE€ OOKal Ha CTOJ, a JEBOU
PYKOH KpETKO ACPKUTE €ro 3a HOXKKY. YKa3aTelIbHbIM MajbleM MPaBON PyKH HAYHUTE BKPYTOBYIO
BOJIUTH TIO Kparo Ookana. Uepe3 HECKOIBKO CEKYH/ BbI YCIBIIIUTE MEIOJANYHBIN 3ByK. 3BYK HE OyIeT
MpPEeKpaIaThcsi, TOKa BbI BOJUTE MalbleM 1O Kpato Ookana. Eciu 3To y Bac ycmenrHo moiyqyunioch,
HaselTe B OOKal YHCTYIO BOAY, HEMHOTO HE JOXOJIsl 10 Kpasi, ¥ MPOJoJKaiTe BOAUTH MalblieM. Bl
YCIBIIIUTE 3ByK HAMHOTO HIKE TOTO, KOTOPBIKA Obl1 6e3 Bonbl. [Ipomomkas KpyroBble ABIKEHUS
nanablleM, MOCMOTPUTE HAa TIOBEPXHOCTh BOJbL. Ha Heli oOpa3oBanuch MalleHbKHE BOJHBL OHH
MIPOU3OIIIN OT KOJEOMIOIMMXCS, 3BYyJalIUX CTEHOK Ookana. Temepb HaYHHUTE MOCTETNIEHHO YAASTh

BOAY MAJICHBKUMHU NOPHUSAMU. 3By1< HNOCTCIICHHO INOBBIIIACTCA, U CaMBbIi BBEICOKHI 6y;[eT Yy IyCcTOro
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CTaKaHa.

4. Ilpountaiite oTpeiBOK u3 cka3ku Jx. Pomapu «J[’KelIbCOMHMHO B CTpaHE JDKELOBY.
Bo3moxHo 1 Takoe B aeiicTBUTEIbHOCTH? OTBETHTE HA BOIIPOC CIOBAMU U3 TEKCTA JIJISl YTCHHUSI.

...On Habpan noanyio epyob 6030yxa, Kak 3mo 0eiarm 0001a3bl neped NOSPyliCeHUem 6
800Y, CILONCUL PYKU PYNOPOM, UX KO pMYy, YmoObl 36YK OeCnpensimcmeeHHo NOuleil 8 HYHCHOM eMy
HanpaeneHuu, u npoHzumenvHo Kpukuyi. byov na Mapce u na Bemuepe owcumenu, obnadaiowjue
CIIYXOM, OHU, 8EpPOAMHO, yCAblulanu Ovl 2onoc [[cenvcomuno. JJocmamouno eam cKazamoe, 4Ymo
30aHUe NOWAMHYIOCh, CIOBHO NPOHECCs YUKIOH. Yepenuybl ¢ Kpbludy U neuHot mpyobbl CMbli0, KaK
NYWUHKY. 3amem, HAYUHAsl C 8EPXHE20 IMAdHiCd, CMeHbl HAKPEHUTUCH, 3A0POHCAIU U CO CIMPALUHBIM

2POXOMOM PYXHYIU 6HU3, 3ANOHASL PO8 U PA30pbl3eU8as 800y 8 PA3HbIE CHOPOHDL. .. »

Tema 3. Booa. Ynuxanvnocmo 600t

Texcm onsa umenus

OxkeaH, MOKPHIBAIOUINI MOYTH BCIO Hally IJIAHETY, — 3TO Boja. Tyuu, obrnaka, TyMaHbl — 3TO
TOXXE BoJia. beckpaifHue yensHpie MPOCTOPbl APKTUKA M AHTApKTHIBI, CHETOBBIE BEPITUHBI TOP —
3TO TOXKE Boja. Boga — camoe yIMBUTENIBHOE BEIIECTBO HA CBETE.

Cynute camu.

Bce Tena mpu HarpeBaHMM paCIIMPSAIOTCA, NMPU OXJIAXKICHHM — CKUMaroTca. Bcee, kpome
BOJIbI. bpockTe TBepAblid KyCOUYEK CBHMHIIA B JKHJIKUN CBHHEI, U OH YTOHET, TaK KaK OH IUIOTHEE
YKUJIKOTO, KaK M TIOJIaBJIsitoIee OOJILITMHCTBO APYrux BemiecTs. A Boja? TBepaas Boja — e, umeeT
IJIOTHOCTh MEHBIIE, MOATOMY JIbJUHBI CIIOKOMHO IUIBIBYT IO IMOBEPXHOCTU peKH. Pacuimpenue
BO/JIbI TIPH OTBEPACBAHUM BbI3BIBAET pa3pyllI€HHWE FOPHBIX MOPOJ. 3areKas THEM B TPEIIMHBI CKal,
BO/Ia HOYbIO 3aMEP3aeT U OTAEIAET KyCKH MOPOJIbI.

Boga siBnsiercs xopommum TeroHocutenem. [loatomy ternoe teuenue [onbperpum Biuser
Ha noroay B EBpore.

Boga tpebyer orpoMHOrO KOJMYECTBA TEIUIOTHI JUISl CBOEro McmapeHus. Bor mouemy Tawm,
IJIe MHOTO BOJIbI, AK€ MOJ MaJsAIIMMU Jy4aMU COJIHIIA ObIBaeT He OueHb kapko. Ecnu Obl He 3Ta
0COOCHHOCTB BOJIBI, TO OJIMH 32 JPYTUM BBICOXJIH ObI MEIKHE BOJIOEMBI, 0K b UcTapsiyics Okl emie B
BO3/YyX€

HenapoM Bosma — €IMHCTBEHHOE BEIIECTBO, MOJYYMBILIEE OT YEJIOBEKA TaKOE€ MHOYKECTBO
uMeH. TBepayro BOy HMEHYIOT JbJOM, TPaJIOM, CHETOM, BOAY B JKHJIKOM COCTOSIHUHA — COOCTBEHHO
BOJIOH, pOCOH, TOKIEM, TYMAHOM, a B Ta3000pa3HOM — MapoOM.

YacTuiibl, U3 KOTOPHIX COCTOUT BOJIA, PACIONOXKEHBI ONH3KO APYr K JIpyry. Mexay HUMH
JEHCTBYIOT CHJIBI IPUTSDKEHUS M OTTAJIKUBaHMS. VIMEHHO M3-3a IEUCTBUS CHJI OTTAJIKMBAaHMS BOJA

SBIIIETCA HeCXKMMaeMou. TakuMm e CBOMCTBOM OGHaJIaIOT APYTrue ;KUJIKOCTH.
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3aoanusa:

1. [IpoBenute onbIT 10 onucaHuto: «I[loBeneHue ABYX Kareiby.

ITogroroBbTe UIsL 3TOr0 ONBITA CTEKISHHYIO IUIACTUHKY. XOPOILIO €€ BBIMOWTE MBLIOM H
Terion Bojou. Korma oHa BBICOXHET, IPOTPUTE OAHY CTOPOHY BAaTKOM, CMOYEHHOU B OJEKOJIOHE.
Huyem noBepXxHOCTH HE KacaliTech, OEpUTE MIIACTUHKY TENEPh TOJIBKO 3a Kpasi.

Bo3bpMuTe Kycouek Imaakoil 0enoil Oymaru M HakarmaiTe Ha HErO CTEApHUH CO CBEYH, YTOOBI
Ha HEM IOJIy4HJIaCh POBHAs INIOCKAsl CTEAPUHOBAs IIJIACTUHKA.

[Tonoxxute psAOOM CTEAPUHOBYIO W CTEKISHHYIO IUIACTMHKHM. KanmHWTe W3 NUOETKU Ha
KOKIYI0 M3 HUX MO0 MaJEHbKOW Karie Bojbl. Ha cTeapuHOBON MIIACTHHKE MOJYYUTCS MOJYIIApUE
IMaMEeTpOM NpPHUMEpPHO 3MM, a Ha CTEKJISHHOW IUIaCTMHKE Kamisi pacTeyercs. Temepb BO3bMUTE
CTEKJIIHHYIO IJAaCTUHKY M HakJIoHWTe ee. Kamis yke M Tak pacTekiach, a TEHnepb OHA IOTEYET
naneiie. JIpyras ke kamist OyeT KararbCs HO CT€apuHy IMPH HAKIOHAX IJIACTUHKH B pa3HbIe
CTOpPOHBI.

2. Ha ocHOBe yBHJICHHOTO ClIeJIaliTe IBa PUCYHKA: KAIUISA HA CTEKJITHHOW TUTACTHUHKE U KarIs
Ha CTeapuHOBOW IiacTuHKe. OOBSICHUTE, YeM OTIMYAIOTCS JIBa pUCyHKAa. Kakoil MOXHO crenarh
BBIBOJT?

3. Haiimure u moquepKHUTE JIUIITHEE CJIOBO B psiay. OObsICHUTE CBOE pelIeHHE: TyMaH, WHEH,
o0ako, MblIb, TPaj, BOASHOM map.

4. BemonuuTte paboty mo onucanuto. [Ipunymaiite Ha3Banue i ombita. JlaiiTte oTBET Ha
BOIPOC, MPUBEJACHHBIA B TEKCTE, BOCIOJIb30BABIIMCH MPH HEOOXOAWMOCTH MHBIMU HCTOYHUKAMU
nH(pOpMaITUH.

Haneiite 1o kpaeB Boabl B cTakaH. HauHKWTE OCTOPOKHO OINyCKaTh B BOJY KOIIEHKHU: JTydIlle
BCETO0, €CJIM OHU OyIyT COCKalb3bIBaTh MO CTEHKE CTakaHa Ha JHO. PaHO WM MO31HO BBl YBUIWTE,
YTO BOJA «BBLIE3AE€T» U3 CTaKaHa M HE MepeauBaeTcs yepe3 Kpail... [Ipogomkalite Ku1aTh MOHETHI.
Ckonpko uX OyAeT BCero B cTakaHe, MOKa, HaKOHEll, BOJIa He HAYHET repeTeKarh yepes kpaii? Kakoi

BBIBOJ MOXKHO CACJIATh U3 3TOI'O onnITa?

Tema 4. Yenexkucnwtii 2az ¢ npupooe u e2o 3Hauenue
TekeT i YTeHus
JlaBaiiTe pacCMOTpPUM CBOMCTBA BELIECTBA, C KOTOPBIM KaXIbIi U3 HAC BCTPEUAETCS KaXIbII
J€Hb. OJTO yIIEKUCHbli Tra3. B ra3oo0pa3HOM COCTOSHMM OH CYyHIECTBYET IHpPH OOBIYHBIX
temneparypax. OH COIOEpXKUTCS B BO3AYXE, BBIIEISETCS B NPOLECCE AbIXaHUS XMBOTHBIX U
pacteHuid. Ily3pIpbKy TMMOHAAA — TOT CaMbIH YITIEKUCIIBIN a3.
IIpy NOBBIIEHHOM JaBJIEHUM 3TOT a3 MPEBPALIAETCS B )KUJIKOCTh (KMKas yniekuciaora). B

MMHUILIEBOM MPOMBIIIJICHHOCTH HCIIOJIB3YCTCA KAaK KOHCCPBAHT U o0o03HayaeTcs Ha YIIAKOBKE 110
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kosioM E 290, a Takke B KaUeCTBE pa3phIXJIUTEIIS TeCTa.

[Ipu cunbHOM oxnaxaeHuu (10 MuHyc 78,5 rpamycoB lLlenbcusi) OH KpUCTaIU3YETCS U
CTAHOBUTCSI TaK Ha3bIBAEMBIM CYXUM JIbJIOM, KOTOPBIM IIMPOKO MCIIOJIb3YETCS B TOPIOBIE IS
XPaHEHUs 3aMOPOKEHHBIX MPOIYKTOB B peprkepaTopax.

Vriekucplii ra3 He MEeT [BEeTa | 3araxa. B 0OBIYHBIX yCIOBHAX OH HE UMeeT U BKyca. OH
HE NOJIEP>)KUBAET TOPEHUE, IO3TOMY €TI0 UCIIOJIb3YIOT B OTHETYILUTEISX.

VTIIeKucIbIil ra3 COAEPIKUTCS B MOJIE3HBIX HCKOTIAEMBIX: yIyie, He(hTH, TOpde, N3BECTHSIKE.

OCHOBHBIMU HMCTOYHMKAMH YIJIEKUCIOIO ra3a, CBSI3aHHBIMU C JAEATEIbHOCTBHIO YEJIOBEK,
SIBIISIIOTCSA:

* TPOMBILUIEHHBIE BBIOPOCHI, CBA3aHHBIE C TPOLIECCAMU CTOPAHNUS;

*  aBTOMOOWJIbHBIN TPAaHCHOPT.

3aoanusa:

1. BeinonHuTEe OMNBIT, CcHAeJaiiTe ¥  3alWIINTEe BBIBOJ, BOCHOJB30BABIINUCH IMpPU
HE0OXOTMMOCTH MHBIMHM HCTOYHHKAMHU UH(DOPMALINN |

3arnoNHUTE IUIACTUKOBYIO OYTBUIKY BOJOW JOBEpPXYy M IUIOTHO 3aBUHTHUTE MPOOKY.
[TonpoOyiiTe cxarb OyThUIKy. Teneph mompoOylTe ckaThb OYyTBUIKY € Ta3MpOBaHHON BOJOM WK
nuMoHanoM. Yto BBl 3amedaeTe?

2. 3anoyiHATE TAOIHILY:

Ha3ssanue Bemectsa I'ne ucnons3yercs

VIIeKucei rasz

Cyxoii nen

}KI/II[Kaﬂ YITICKUCIIOTA

Tema 5: 3emns, enympennee cmpoenue 3emnu. Beujecmeenunlit cocmae 3eMHoll Kopol

Texcm onsa umenusn

Bbl yxe MHOroe 3Haere o crpoeHuu BceneHHoU, o IBHWKeHUHU IutaHeT BOKpyr CoJiHLa.
OpHOM K3 3TUX IJIAHET SIBIsieTCs 3eMilsd. 3eMiisd — TpeThd IutaHera oT CojHIa, HO M €AMHCTBEHHAS
noka miaHera B CoaHEYHON cucTeMe M M3BECTHOM BceneHHoil, Ha KOTOpOW MpOKKUBAET pa3BUTast
¢dbopma xu3HU. MBI KUBEM Ha YHUKAIIbHOMW IUIaHETE, TaK KaK Ha HEH €CTh BOJa. 3eMHbIE OKEaHBI
3aHMMarT npuMepHo 70% Bcell MOBEPXHOCTH, a B MIyOMHY yXoaaT Ha 4 kM. B kunkoii ¢opme
MpecHasi BOJia HAXOIUTCS B PeKax, o3epax u B (hopme arMochepHOro BOISHOTO Mapa,

3emuist MHOTOCTOMHA (pHC.1).
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BHemHuii cnoil mpeacrasieH
KOpo#. Ero 3anosHA0T OKeaHHYECKUe

BHyTpeHHee cTpoeHue 3emni P

OacceliHbl M KOHTUHEHTHl. 3eMHas

Kopa 3aHumaer 5-75 kM. HaumbGonee

ManTua IUIOTHBIE  YacTH  MPSYyTCS  TOA

KOHTHHCHTaMHM, a TOHKHE — IIOJ

‘,ﬂnpo 3emHan kopa

oxeaHaMmH. Tenepp naBalTe H3y4UM
cocTaB 3emiM 10 CJOSIM: Kopa,
MaHTHS, SIPO.

3emMHasi Kopa  COIEPXKHUT

TAaKHMC DOJICMCHTBI KaK: KHCIIOpPOJ

(47%), xpemuuii (27%), amomunuii (8%), Pucyrox 1

xene30 (5%), xanpiuit (4%), u mo 2% marnus, Kanus U Harpus. OHa co3/1aHa B BUJIE TUTAHTCKHUX
IJIACTHH, KOTOPBIE JABUTAIOTCS MO KUJAKOW MaHTHH. [lanee, TommuHoo B 2890 kM, pacronaraercs
ManTHus. OHa pecTaBlieHa CUITMKATHBIMY ITOPOJIaMH, OOTaThIMU Ha MarHuil U JKeJes3o0.

Buayrpu 3emuin pacrnonoxeHo siapo. MHTEpecHO, YTO OHO COCTOMT M3 JABYX IMOJOBHHOK:
BHYTpeHHee (TBepaoe) ¢ paanycoMm B 1220 KM OKPYXKEHO BHEIIHUM (JKHUIKOE — CIUIaB HUKEIS U
xKenes3a) ¢ TOMMHO B 2180 kM.

[Tmomane noBepxuoctu 3emin cocrarmsier 510 072 000 kBagpaTHBIX KHIIOMETPOB. M3 Beeit
3TOM TwIomanu Toyibko 29,2% otBeneno Ha 3emutto, a 70,8% moKpbITEI BOmOK. To ecThb, Ha
noBepxHOCTh oTBoAMTCS Jiniib 149 000 000 kBampaTHBIX KHUJIOMETPOB.

3emuisn Tskenasi? Y Hac HET HACTOJIBKO THUTAHTCKUX BECOB, YTOOBI B3BECHUTDH IJIAHETY.
[TosTOMyY yueHbI€ MBITATUCH BHIYUCINUTH BEC HAUOOIbILIEH TOPBI, UCIIONB3YS pa3iudHble GOPMYIbI U
BBIYMCIICHUS. MaTeMaTu4ecKku TMOIY4YHJIOCh OKOJIO 6 KBaJpWIJIMOHOB KHJIOTPAMMOB. JTO
HEBEPOSATHO OOJBIION U YIUBUTEIbHBIN OTBET, MOJAAPEHHbBIN HAyKOH.

PaccmoTpuM BemiecTBEHHBINM cOCTaB 3eMHOW KOpbl. Camblii HMDKHHMM CJIOW 3€MHOM KOPBI
COCTOMT U3 0Oa3zanmpTa. JTO TEMHO-CEpbIi KaMeHb. BynkaHbl, u3Bepras JiaBy, BMECTE€ C Heil
BBIOPACHIBAIOT HA IOBEPXHOCTh UMEHHO 0a3aJIbT.

Crnenyromuii cino-rpaHuT. DTO TBepAas ropHas 3€pHUCTas MOPOJa, COCTOUT U3 KBapla,
MIOJIEBOTO IITNIATa U CIOABL. | paHUTHBIN CIIOM UMEETCS TOJBKO B TOM YacTHU 3€MHOM KOPBI, KOTOpas
HaxoAMUTCS Mo MaTepukamu. [1o MOpCKUM THOM CIlIOsl TpaHUTA HET.

Crnenyromuii cioif — ocagoyHble TOpHBIE MOPoAbl. OHU CO3/1al0TCs MyTeM MpeoOpa3oBaHus
OpraHMYECKHUX BellecTB. BoT kameHb u3BecTHIK. OH oOpasoBaics u3 pakymek. K ocamouHbiM
MOPOJIaM OTHOCATCS YrOJjib, INIMHA, TECOK.

Ilocneguuii ciaoii —3eMiIs. I[a, Ta CaMas 3C€MJIsl, KOTOPYHO MEbI 06pa6aTBIBaCM B HAJCKOC
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MONY4UTh Oorarhiid yposkaid. TommmuHa 3eMHON Kopbl konebnercs ot 5 10 70 kM.
3aoanus:

1. 3anomHUTE TAONUITY, UCTIOJNB3Ysl HH(OPMAIUIO, COJCPKAIIYIOCS B TEKCTE.

Hazpanue CJIOCB, U3 KOTOPBIX COCTOUT 3emMis Kakue xumMu4ecKue 31eMeHThI COOCPIKUT

2. llpuaymaiiTe 3arojloBOK TEKCTa.

3. BemonauTe nBa pucynka. Ha ogHoOM m300pa3uTe CTpOCHHE 3€MHOM KOPBI (CIIOM) TMOJ
OKEaHOM, Ha BTOPOM — CTPOEHHUE 3eMHOM KOpbI nojl MarepukoM. OObSICHUTE, KaK OyAyT OTINYAThCS
PHUCYHKH.

4. Ha3oBuTe, KaKHe BEIIECTBA U3 COCTaBa 3€MHOM KOPBI M ISl YETO MCIOJB3YET YeIOBEK B
CBOEH KU3ZHEIAECATEIbHOCTH.

5. Kakue moHSATHS U3 TEKCTa, OTHOCSIINECS K CTPOCHUIO 3eMJIH, BaM Y)Ke ObIITH H3BECTHBI.

6. Ha3zoBuTe U3 TEKCTa TPH MOHSTHUS, C KOTOPHIMHU BBl BCTPETHIIUCH BIIEPBEIE.

Tema 6: Munepanesl, copnas nopooa, pyoa

Texcm 0114 uzyuenus

B npuponie HacuuThIBaeTCsl OrpOMHOE KOJIMYECTBO MUHEPAJIOB M TOPHBIX mopoa. Jlis Toro,
9TOOBl MOONMKE TIO3HAKOMHUTCSI C HMX MHOTOOOpa3HbIM MHPOM, COBCEM HE 00s3aTelbHO
OTIPABISATHCS B TOXOJ IO TOPHBIM CHUCTeMaM WM paBHUHaM. COBpPEMEHHOMY YelIOBEKY
JOCTaTOYHO MPOCTO MPOTYIATHCS 110 POJAHOMY FOPOJIy U BHUMATEIIbHO OIVISJIETHCSI BOKPYT.

Jloporu, 371aHus, CTaHIIMM METPOIOJIUTEHA, SKCIOHATHI XyHI0)KECTBEHHBIX MY3€€B — BE3[E
MO>KHO OOHApYKUTh TOPHBIE OPOJIbI K MUHEpaJbl. B crienuanu3upoBaHHBIX MUHEPATOTHYECKUX U
re0JIOTMYEeCKUX MY3eiIX MOKHO TIOJYy4UTh DIYOOKHE 3HAHUS [0 TEOJOTHH U OJHOBPEMEHHO
MoJIF000BAaThCA KPACOTOM PEeNKUX MPUPOIHBIX SKCIMOHATOB. HauHem ¢ MMHepasioB — MPUPOIHBIX
o0Opa3oBaHMii, 00JaAAIONMIUX OTHOCUTEIBHO MPOCTHIM U OJHOPOJIHBIM CTpOeHHEeM. MuHepaaorus —
Hayka O MUHEpajaxXx — OJIHA U3 JIPEeBHEHIIMX Te0oIOTUYECKUX HayK. MHp MHUHEpaloB HACTOJBKO
MHOTOJIMK, YTO CYIIECTBYET HEOOXOAMMOCTh B HX KIACCU(PUKAIMU IO Pa3HBIM IPU3HAKAM.
MuHepasbl, COCTOAIINE U3 OJHOTO XMMHYECKOTO JIEMEHTAa, Ha3bIBAIOTCSA «CaMOpOJHBbIe». Bce BbI
MUIIETe WIM PUCYeTe MPOCTHIMH KapaHiamamu. ['pudens y HUX clernaH U3 MHHepana Trpadur.
Xumuyeckas ¢opmyna storo munepana — C. Takoii ke dopmynoit oOnagaer MUHEpal, 32 MHOTHE
CTOJIETHS CTABIIUI MOMYIAPHEHIIUM U JOPOTUM JIPArolleHHbIM KaMHEM. DTO MUHEpa ajamas!

K crnenyromeit rpymnme — OKCHIOB U THUIAPOKCHUAOB — OTHOCUTCS OJMH M3 CaMbIX
pacipoCTpaHEHHBIX B 3eMHOW KOpe MUHEPaIoB — KBapll . KBapiy nerko HailTH Ha Oepery peku Wid
o3epa, OOHApYKUTh B Kyd€ CTPOUTENBbHOTo MmeOHs. Ho 3TOT HeB3pauHbIi, MPO3pauHbIi WU
MOJIOUHOTO I[BE€Ta «KaMYILEK» HuMeeT Oonee 15 pa3sHOBUIHOCTEW: HCKPSIIMICA aBaHTIOPHH,

48



CIIOMCTBIN TOJTYIparoleHHbIN arat, (HOJETOBBI aMETUCT, peauaillinii mpo3payHeHInnii TOPHBIN
XpycCTajb, YEPHbIM MOPHOH, IIpa3eM I'yCTOTO 3€JI€HOIO OTTEHKA, JABIMYATHIM payXTolla3, JMMOHHBIN
MOJYIPArOUEHHbIA LUTPUH WIM HANOMHUHAKOIIMK I7a3 KOIIKM KOIayuil mia3. bojapluHCTBO U3
Pa3HOBUAHOCTEH KBapla OTHOCATCA K IIOJEJIOYHBIM WJIM IOJYAPArOUEHHBIM KaMHSIM U
HCIIOJIB3YIOTCS B FOBEIIMPHOM JelIe

K rpynne okcuoB OTHOCHTCS MUHEpAJ, CIIOCOOHBIN 3aCTaBUTh CTPENKY KoMIlaca, OElIeHo
BEpPTETbCA IO Kpyry. OTO MHHEpal MarHeTUT WM MarHUTHBIA Jkene3HsK. OCOOHSKOM B
KJacCU(UKAIMM  CTOSIT OpPraHWYeCKHe MUHepanbl (KaJbLUT), JHIICHHbIE KPUCTATHICCKON
CTPYKTYpbl. K HUM OTHOCATCS KeMUyr U sSHTapb. /KeMdyr — 3TO €IUHCTBEHHBIA U3 IOBEIHMPHBIX
MaTepuaioB, OOpa3yIOUIUIiCs B Tele€ MOJUIIOCKOB M BIIOJIHE BEPOSTHO, OAWH U3 JAPEBHEHIIMX
KaMHEH, UCIOJIb30BaBIINXCS B KAYECTBE YKPALICHHUS.

JIpyroii MUHEpas 3TOU I'PYIIIBI UMEET MHOTO MO3TUYECKUX HA3BAHUN — «TOPSIIUN KAMEHBY,
«1ap COJHUA», «CIE3BI MOps». DTO SHTAph WIM UCKOMaeMmas cMmoia. B Kamsx sHTaps MO>KHO
OOHapyKUTh Yellyro pbl0, 0aboyek W JpeBHHUX XKYyKOB. M3 sHTaps OblLla BBINOJIHEHA OTIIENKA
JIereH1apHoN SIHTapHONW KOMHAThl B JIETHEH PE3MJICHLIHMHM POCCHMCKHMX MMIIepaTopoB B llapckom
Cerne.

Kak >xe ommuuth OJMH MwHHEpad oT jApyroro? B »sTtom BamM mOMOryT o0coObIe
IMAarHOCTUYECKHE NPU3HAKU: BHELIHWHM BUJ MUHEpalla, €ro LBeT, OJlecK, TBEpAOCTb U JpYyTHe.
Oco0bIX CBOMCTB WJIM AUAarHOCTHUYECKUX MPU3HAKOB Y MHUHEPAJIOB JIOBOJIBHO MHOTO. IloaToMy MBI
paccMOTpUM TOJIBKO T€, KOTOPBIE JIETKO ONPENENNUTh, HE 00iazas CleUUalbHbIMU 3HAHUSIMU B
MHUHEPAJIOTHH.

Bo-nepBbix, nper. LlBeT MuHepana — mepBoe, uTo Opocaercs HaMm B mia3za. Hekoropsle
MHUHEpAJIbl MOTYT UMETh ITOCTOSIHHBIN LIBET WA OTTEHOK, JPYrMe€ — MEHSIOT €r0 B 3aBUCUMOCTH OT
npumeceil. HanpuMep, KMHOBaph Beerga KpacHasi, a cepa — UMeeT JKeNTble OTTeHKH. K MuHepanam
C HEMOCTOSIHHBIM, MEHSIONIMMCS LIBETOM MOYKHO OTHECTH YK€ YIOMSHYTBIM HaMu KBapl. MHoOrum
M3BECTHBI JparolieHHble KAMHM — KpacHBIN pyOUH, CUHMH candup.

He o6namas crnenuagpHbIMH 3HAHUSMU MOKHO OINpPENENIUTh TBEPAOCTh MHUHEpala.
W3yyaemblii MuHepan au0O0 Ijapamaercss STaJlOHOM M TOTZa €ro TBEpAOCTh HIDKE, JIMOO He
LapamnaeTcsi ¥ TOrja ero TBEpAOCTh BbIlIEe dTajloHa. HaumeHnee TBEpAbIN B ILIKaJle — MUHEPaJI TAJIbK,
caMblil TBepABIN — aniMa3. Hanpumep, UCBITyeMBIN MUHEPAI LapanaceTcsl TOIa3oM, a caM Liapamnaer
arnaTuT. 3HAYWT, HAlll MUHEpaJl UMeET TBEpPAOCThb, AHAJIOTHYHYIO WM ONMu3Kyro kBapuy — 7. Jns
oTIpeJieNieHs] TBEPJOCTH MHUHEpajla COBCEM He 0053aTeNIbHO MMETh ATAJOHHYIO IIKaTy TBEPAOCTH.
MoOXHO BOCIIOJIB30BaTbCsl TEM, YTO «I10J pykoi». Horore Ha pyke mmeeT TBEpAOCTb 2, MeaHas

MOHeTa — 0oJjee 3, cranbHOl HOX — Oosee 4, cTekno — Ooiee 5.
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Hexoropble MuHEpanbl UMEIOT BKYC (CHIIbBUH), IpyrUe — ropsT (cepa), TPETbU — IUIABSITCS U
W3JAI0T IPU 3TOM MPUSITHBIN 3anax (sHTapb). YeTBepTble — pacTBOPSIIOTCS B BOJE (TAIMT), MATHIE —
KOBKHE (3050T0) ¥ T.A. OnpenenuB OCHOBHbIE JMATHOCTHMYECKHE IIPU3HAKM MUHEpajla, B
JAJIbHEHIIIEM MO>KHO BOCIOJIb30BAThCS CIPABOUYHUKAMU-ONPEACTUTENIMA MHUHEPAJIOB U TOPHBIX
OpoJ, 4TOObI Y3HATh €r0 Ha3BaHWUE, OCTAJIbHbIE CBOMCTBA U 00JaCTU IPUMEHEHUS.

3aoanusn

1.3anmonauTe TAaOIMILY, HCTIONB3YsI MaTepUall TEKCTa. B KJIeTKaxX CTaBSITCS 3HAKH «+» U «-»

Ha3Banue Berpeuan He Bunen nu Caplan V3nan Hpasurca
MUHEPAJIOB — Takou pazy Ha3BaHUE CEro/iHs Ha3BaHUE
Pa3HOBUAHOCTEN MUHEpan
KBapla

2.3anonHuTe TaONIUILYy, UCTIOIb3Ys HH(GOPMAIUIO U3 TEKCTa

HasBanue rpynnsl MUHEPAIOB [Ipumepsr MuHEPATIOB, CBoliCTBa 3TUX MUHEPAJIOB
OTHOCSIIIMXCS K FPyIIe

«CaMOPOOHEBIC)

OKCHJIOB Ml TUJIPOKCH]IOB

OpraHMYecKUe MUHEPaJIbI

3.CocTaBbTe AITOPUTM JACUCTBUM AJIsI ONIPEACICHUS TBEPAOCTH MUHEpaa.

4. Pemnte 3amaqy: Mmeercs obpasen Munepana. OH 1apamaercsi CTeKJIOM, HO caM I1apamnaeT
MEIHYI0O MOHETY. B Kakux mpenenax HaxXOOUTCS 3HAUEHHWE €ro TBEPAOCTH. TBEpAOCTh MEIHOMU
MOHETHI M CTEKJIa HalIu B TEKCTE.

5. 3anummuTe Ha3BaHUSA TOPHBIX MOPOJ, KOTOPHIE HCIOIb30BAIUCH MPU CTPOUTEIHCTBE B
Mockse, B TOM TOPSIJIKE, B KAKOM OHU TIPUBE/ICHBI B TEKCTE:

MuHepanbl claraloT TOpHble MOpoabl. YTOObI TO3HAKOMHTBCS C TEM, KaK YeJOBEK
UCIIONIb3YEeT TOpHBIE TMOPOABbI, COBEPIIMM HEOONBIIYI0 SKCKypcHio Mo cronuie Poccuiickoii
®enepanuu — ropoay MockBe U BHUMATEIbHO MOCMOTPUM 10 CTOPOHAM. ABTOMOOMIIBHBIE TOPOTH
ropojia MOKPBITEI ac(ambToM, KOTOPHIH MPOU3BOIUTCS U3 CMECH OMTYMOB C TpaBUE€M U TIECKOM.
I'paBwii, mecok — 06IOMOUYHBIE OcafOoYHbIe TOpHBIe mopoAbl. [Iporynsemcs mo KpacHoii miomanu.
Ona BBIMOIIIEHA JAMa0a30M — BYJIKaHHMYECKOW TOPHOM MOPOJIOH, MO coCTaBy ONM3KON K 0a3aibTy.
benokameHHble XpaMbl CTOJIMIBI TOCTPOEHBI M3 H3BECTHAKA — OCAJAOYHOM TOPHOM MOPOJIbI
XUMHYECKOTO WIIM OPraHUYECKOTO MPOUCXokaeHus. [locTaMeHThl MaMsITHUKOB, HAOEPEKHBIE PEKU
MOCKBBI, IIOKOJIA 3AaHUN U MOJIBI HA MHOTUX CTaHIUSX METPO BBIMOJIHEHBI U3 KUCIIOH, ITTyOMHHON

MarMaruyecKou opoAbl rpaHUT paBHOO6pa3HLIX OTTCHKOB U TCKCTYP.
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Tema 1: Ammocghepa 3emnu
..Ammocgepa oocusnsem 3emnio. Oxean, mops,
peku. Pyuvu, pacmenus, sicusomnule, uenosex — éce
Jrcueem 6 ammocghepe u oOnacooaps eu. 3emis
niasaem 6 6030YUHOM OKeaHe, e20 80JIHbl OMbIBAIOM
KAK 6epuiunbl 20p, MaxK U UX NOOHOMCUS, ad Mbl
JrcueeM Ha OHe IMO20 OKeamd, CO 6Cex CMOPOH UM
oxeaueHHvle, HACK8O3b UM NpOHUKHymble... He xmo
UHOU, KAk ammocgepa NOKpvleaem 3eleHbl0 Haulu
NONA U Jy2a, NUmaem U He*CHull Y8emox, KOmopulm
Mbl IH00YeMCsl, U 2POMAOHOe, MHO208EKOB0E 0epeso,
3anacarowee pabomy COIHEYHO20 Jyud, UYmooObl
omoams HaAM ee 8NOC1e0CEUL. .
K.®nammapuon
Texcmut 012 umenus:
3emutsi okpykeHa armocdepoit. D10 armocdepy K. @dmammapuoH Ha3BaJ BO3TYITHBIM
okeaHoM. [lo cBoemy CTpOEHHIO BO3AYIIHBIA OKEaH HAIlOMHHAET JIOM. Y HEro TOXE €CTh CBOM
«OTAXW».
[TepBriit «3Tax» — Tpomocdepa. ITOT CIOM HpocTUpaeTcs, B cpeaHeM, a0 11 kM Hajg
YpOBHEM MOps, U TeMIIeparypa B HEM MaJIaeT C BHICOTOM.
Bropoii «3Tax» — crparocepa. OH pacnonaraercss Mexay 11-m u 55-M kM Haj ypoBHEM
MOps. 371eCh MApCTBO CTYXHU C MPUOJU3HTEIIBHO MOCTOSHHOW Temmeparypoi 40 rpaxycoB HUXKE
HYJISL.
Tperuii «3Tax» — me3ocdepa. ITOT €O 3aHUMAET TPOCTPAHCTBO MEXAY 55-M U 80-M KM
OT mMOBepXHOCTH 3emiu. Bo3myx 3aech CHIBHO pa3pexeH. XapaKTepu3yeTcs TMOHUKEHHUEM
TeMIieparypsl ¢ BbicoToit; MmakcumyM (0°C) Temmeparypsl pacroyioKeH Ha HIDKHEH rpaHulie, Mocie
4ero Temreparypa HaduHaeT yobiBathk 10 —70° unu —80°C .
UYerBepthlid «3Taxk» — TepMocdepa. Bo3nyx eure cunbHee paspeikeH. 3/1eChb HEBUJIAHHAS
xapa — 1000-2000 rpamycos Llenbcus.
[Taterit «dTax» — 3x30cdepa, T.e. BHEMIHS 00ono4ka atMocdepsl. Boicora atoro ciost 500-
600 kM. Boznyx 31ech pa3peskeH elle cuibHee, ueM B TepMocdepe. Temreparypa Bo3Iyxa, Kak U B
TepMocdepe, 37ech BEICOKA U MPOCIEKUBACTCS CIA0BI POCT TEMIIEPATYPHI C BHICOTOM.
Ms1 kuMBEM Ha JIHE BO3AYLUIHOTO OKeaHa. BcnencTtBue cBoed TAXKECTH BEPXHHE CIIOU

BO31yXa, HO,Z[O6HO BOJAC B OKCAHC, OABAT HAa HMXXHHEC CJIIOM M CXKHMAKT HX. BO3,[[yIJ.IHBII>i CHOﬁ,
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npujeralomuid K 3emiie, UMeeT HauOOJBIIYIO IUIOTHOCTh. Bce Tena, Haxoasamiuecs Ha 3emiie,
UCTIBITBIBAIOT ~ JAaBJeHHE Bcel armocdepbl. Ero Ha3pBaloT arMocdepHbIM  JaBICHHEM.
AtMoc(epHoe aaBiIeHHE yMEHbIIAETCS ¢ BbICOTOH. Tak, arMocdepHOe naBleHHE HAa BEPXHUX
STa)kaX BBICOTHOTO 3[aHUS MEHBIIE, YeM Ha MepBoM dTaxe. s m3MmepeHus arMocgepHOro
JaBJICHUS UCIOJIB3YIOT PUOOPHL. OIMH U3 HUX — OaApOMETP-aHEPOU L.

3aoanusn:

1. IlpoBenuTe KCIIEPUMEHT M ONIPOOyHTE 0OBICHUTH HabIoMaeMoe siBieHne «Boa B
MEPEBEPHYTOM CTaKaHe» (puc.2).

Hauneiite B crakan Bomy [0
camoro kpas. Ilpukpoiite crakaH
JUCTOYKOM  IUIOTHOM  Oymaru W,
IPUACPKUBAS Oymary  JaJIOHbIO,
OBICTPO MEPEBEPHUTE CTAKaH KBEPXY
naoMm. Temepsr yOepurte namoHb. Boma
U3 CTaKaHa HE BBUIBETCSI.

2. laBrienue aTMoc(epHOTro

BO3/lyXa Ha Oymary OOJbIe JTaBICHUS

BojIbI Ha Hee. [IpomoimKuTe mpeyiokeHne CII0BaMU M3 ONUCaHMsl dKCIiepuMenTa: «Boma u3 crakaHa
HE BBUIMBAETCS, TIOTOMY YTO...»

3.3anonHuTe TAOIUILY, UCTIONB3YS HH(POPMAIIHIO, COAEPIKALIYIOCS B TEKCTE.

PucyHok 2
Ha3Banue cioeB, U3 KOTOPBIX BricoTa cnos Hax ypoBHEM Oco0OeHHOCTH U3MEHEHUS
COCTOUT atMoc(epa MOps TEMIIepaTyphbl

4. IIpuBeauTe npuUMepsl MPOSBIECHUS aTMOC(EPHOTo aBIEHUS BOKPYT HAC.

5. [IpounTaiiTe TEKCT U BCTaBbTE IPOITYILIEHHBIE CIOBA:

Haxoxsicb Ha BBICOKOH Trope, ajdbIMHUCTBI 3aBUHTHIIM KpBIMIKY IYCTOW IUIACTHMKOBOM
OyTeliku. Korga oHM CHYCTMIIMCH K TOJHOXHIO TOPBI, TO OOHApPYKWJIM, YTO CTEHKH OYyTBUIKH
HEMHOTO CMSTHI U BJaBJI€Hbl BHYTpb. byThlka ObUTa 3aKkpbiTa, W TeMmIeparypa Bo3jayXa B He
ocTaBajach MMOCTOSIHHOM, cleI0BaTeNIbHO, JaBJICHNE BO3/AyXa B OyThlIKE HE MeHsU10Ch. CHapYyXU Ha

OyTBUIKY JEHCTBOBAJIO nainenue. Ilo Mepe cmycka ¢ ropsl

JaBJICHUC 1 IOCTCIICHHO CXXHUMAJIO CTCHKU 6YTBIJ'IKI/I.

Tema 8. Yuuxkanonocmo nnanemeol 3emasn. Ycinoseus ons Cyuiecmeosanus HCU3Hu na

52



3emne. Ceoiicmea HcugvlxX OP2aAHUZMO8
«Bce mwl naccasxcupvl 00H020 Kopabis no umeHu
3emns, a 3uauum, nepececmsv U3 He20 NPOCMO HEK)-
o0a. Bom nouemy e6ce owcumenu nnamnemvl OO0NIHCHYI
coobua cnacamo c80tl 0OUULL OOM»
AnTtyan ne CeHT-OK3100€pU
Bonpocwt ona oocysyncoenusn:
— CornacHsl i1 Bbl ¢ (ppaHiry3ckum nucatenem? [louemy?
— O uém 3acTaBisieT 3alyMaThCsl TO BhICKa3bIBaHUE?
— Kakue npo6iiembl, KOTOpble TPEOYIOT OT JIF0JIel HE0OOXOAMMOCTH «CracaTh CBOM OOIUiA
JIOM», BBl MOYKETE Ha3BaTh?
— [loyemy 310 BhICKa3bIBaHHe cTajo nurpapom 3anarua? O uem 6yaem ropoputh? BaxxHo
JIA 3TO JUIs Bac, noyemy?
Texcm ona umenus:
YHUKaIBHOE pa3HOOOpa3re MOBEPXHOCTH 3EMJIM MPOSBISAETCS HE TOJBKO B YepEIOBAHUU
BOJIbI M CYIIU. 3€MHasi MOBEPXHOCTh — OFPOMHAsl MO3aWKa W3 TMTAaHTCKUX PaBHUH U BBICOKHUX TOp,
HEMPOXOIUMBIX JIECOB U MYCThIHb, OOJBIINX FOPOJOB U HE OCBOCHHBIX YE€JIOBEKOM MPOCTPAHCTB.
Ha 3emie Beriensitor 4 mpupoHbie 000JI0YKH:
Jlutocdepa — tBEpaas obonouka 3emin. COCTOUT W3 36MHOUM KOPBI U BEPXHEW YacTH MaH-
THUU.
I'mapocdepa — BogHas o6onouka 3emu. E€ npunaro nenmuth Ha MUpOBO# OKeaH, KOHTH-
HEHTAJIbHBIE IOBEPXHOCTHBIE BOJIbI U MOJI3€MHBIE BOJIBI.
AtMocdepa — ra3oBas 000JI0YKa, OKpyKaromias IaHeTy 3emiito. BHyTpeHHss e€ moBepx-
HOCTh MOKpPBIBAET ruapochepy U YaCTUYHO 3€MHYIO KOPY, BHEIIHSS TPAHUYUT C OKOJIO3EMHOM 4a-
CThI0 KOCMHUYECKOTO ITPOCTPAHCTBA.
Buocgepa — o6onouka 3emin, 3acenéHHas )KUBBIMA OpPraHU3MaMM, HaXOMASIIASCS MOJ UX
BO3JICHCTBUEM M 3aHSTAasl MPOIYKTAMHU UX KU3HEIEATEIbHOCTH.
I'maBHass 0coOEHHOCTH 3eMIIM — TO, YTO OHA SBJSETCS IJIAHETON JKM3HH. 3€Ch CIOXKUINUCH
HE0OXO0IMMBbIE YCIIOBUS ISl CYIIECTBOBAHMSI )KUBBIX OPTaHU3MOB:
— arMocdepa 3emiid TpOoMycKaeT JOCTATOYHOE KOJIMYECTBO COTHEUHOTO CBETA;
— HEBUIUMOE MArHUTHOE MOJIE€ B HeJpaxX 3eMJIM 3alMIIAeT €€ OT BPEIHOIO0 KOCMUYECKOTO
W3IIyYCHUS;
— BOJIa Ha 3emiIe CYIIECTBYET B 3-X COCTOSHUSX: ra3000pa3HOM, TBEPJIOM U KHUJIKOM;
— pacTeHus, BO3HUKIIKE Ha cylle 3eMId, YBETHUMIN KOIMYECTBO KHCIOpoia B aTMocdepe.

3aoanua:
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1. Odopmute nHGOPMAIHIO B TEKCTE B BUE TAOIHIIBI MU rPpad)-CXEMBI.

2. Kak BbI MOKeTe MOy4acTBOBaTh B OXpaHe MHpOBOrO OKeaHa OT 3arps3HEHUs, Belb 0
ommkaiiero mops 6osee 1000 kunomerpoB? CocTaBbTe BO3MOXKHBIH I1aH AEHCTBHI.

3. BeimenuTe OCHOBHYIO MBICIH B HIDKEIPEICTABICHHOM TeKcTe. lIpeanokuTe 3arosioBok
TEKCTa:

CouHile WrpaeT 04eHb OOJBIIYIO POJb B JKU3HU HAIICH IJIAHETHl — OHO MCTOYHHK CBETA U
teria Ha 3emute. CoJTHIIE OCBEIIAET M COTPEBACT HAIy TUTAHETY, 0e3 3TOro He OblIa OBl BO3MOXKHA
KU3Hb Ha HEH HE TOJIBKO YeNOBEKa, HO Jaxe MHUKpoOpraHu3MoB. COJIHIE — TJIaBHBINA (XOTS U HE
€IMHCTBEHHBIN) BUTATENh IPOUCXOIAIINX Ha 3eMIIe TIPOIECCOB.

4. BcraBbTe NpoOIyIEHHBIE CI0BA:

3HayeHure aTMocQepsbl U1 )KU3HU Ha 3eMJIe:

- OT METCOPHUTOB U OITACHOTO KOCMHNYCCKOI'O U3JTyUCHU A,

= TCIIJIO B HOYHBIC YaChl,

- JKHUBBIC OpPraHHU3MBbI HGO6XOHI/IMI)IM JJIA AbIXaHWs KHCJIIOPOJI0OM;

- YIJIEKUCIIBIN Ta3 JUIsl IUTaHUS PACTEHUM;

- yepe3 COBEPIIIAETCS KPYTOBOPOT BOJIBL.

5. CocTaBbTe BOIIPOCH K CIEAYIONMIEMY TEKCTY.

Kupoit mup odeHbr MHOTOOOpaszeH. CyliecTByeT OKOJO 2 MIIH. BHIOB JKUBOTHBIX, OKOJIO
500 ThIC. BUIOB pacTEHUM, COTHU THICSY TPUOOB, THICSYM BUAOB U €Ile OOJbIIE IMTaMMOB OakTe-
puii. MHOTHe BUIBI enie He onrcaHbl. CTPYKTypHas CIOKHOCTh, THIIBl TUTAHUS, )KU3HEHHBIC 1TUK-
JIbI, UCTOPUYECKUI BO3pACT ITUX TPYII OPraHW3MOB OYEHb CHIIBHO pazimuarorcs. Ho Bce opra-
HU3MBI JIOJDKHBI UMETh HEYTO 00II1ee, YTO OTANYAI0 Obl UX OT HEXHBOW MPUPOJBI. DTO OOMEH Be-
IIECTB U SHEPI'HH, CIIOCOOHOCTh K PA3MHOXKEHHUIO U Pa3BUTHIO, M3MEHYMBOCTh U YMEHHE IPHUCIIO-

cabIMBaThCA K YCJIOBUSAM CPCIBI.

6 kiacc
Tema 1: Teno u éewecmeo. @opma, 06vém, naomunocms. Macca. Hzmepenue maccol me.
Eounuywt maccwt

Texcm Onsa umenus:

@Ou3nKH Ha3bIBAIOT (PU3MUECKUM TEJIOM WM MPOCTO TEIOM I000H MpenaMer. ITO MOKET
OBITH YENIOBEK, aBTOMOOMIIb, 3eMJIsl, OKpYyKarolas ee armocdepa u Jaxke TyMaH, 00pa3yromuiics u3
BOJISTHOTO Mapa MpHu KUTIEHUH BOJbIL.

JIro6oe (uszuueckoe TeI0 COCTOUT U3 OJHOTO UM HECKOJBKHX BellecTB. MHOTAAa Ha3BaHUe
BEILIECTBA OTPAXKAETCA B HA3BAHUU TeJla: HAPUMEpP, Mbl TOBOPUM: «MEJHBIN MPOBOJI», CTEKIISTHHBIN

CTaKaH, MCTAJJIMYCCKasA HIJia, (paHHCOBaﬂ TapcCJika, pCSI/IHOBHﬁ MAY, OOXKACBAsA KallJisd. CsolicTBa
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BEI[ECTBA U3yJaeT HE TOJIbKO (PM3MKA, HO U ONMU3Kasl K HeW HayKa XUMHUSL.

Kaxnoe ¢uznyueckoe Teo WM SBICHHE XapaKTepU3YeTCs OMpEeNeTICHHBIMUA (PU3NYCCKUMU
BETMYMHAMU. BOT HEKOTOpBIC MpUMEphl (PU3MYECKUX BEIUYHUH: MAacca, CKOPOCTh, 00BEM, BpeMs,
TeMIeparypa, JJIuHa.

I[Ipn w3ydeHun TEm W SBICHUH HEOOXOTUMO TIPOU3BOAHTH
u3MepeHuss (U3NYeCKUX BeMWYUH. Kakayro QU3HYECKyH0 BEIHYUHY
M3MEPSIOT B OMPEACICHHBIX €IMHUIIAX, KOTOPHIC HA3bIBAIOT CIUHUIIAMU
W3MEpeHUsl JaHHOW BenuuyuHbl. Hampumep: ¢usnyeckas BeIWYMHA —
Macca. EnuHuna wm3MepeHus Macchl — Kujorpamm. [IpuMepHO Takyro
MacCcy UMEET OJIUH JIUTP BOJBI. DTO OCHOBHAS €MHHIIA H3MEPEHUS MaCCHI.

EcTp emie He ocHOBHBIE: TpaMM, MUJUIMTPaMM, TOHHA, eHTHep. Camblil

PucyHok 3 MPOCTO# CIIOCO0 OTPEeNICHNsT MacChl Tejla — B3BEIINBaHUe Tena (puc.3).

[Ipu B3aumMozeicTBUU TEJ, UMEIONINX Pa3HYI0 MaccCy, CUJIbHEe U3MEHHUTCS CKOPOCTh Telna,
MMEIOLIEr0 MEHBIIYI0 MAcCYy.

XapakTepuCTUKOM BellecTBa sABIseTCA (u3Mueckas BeIMYMHA IUIOTHOCTh. [lnoTHOCTH
BEIECTBA PaBHA OTHOIIEHHIO MacChl OJJHOPOJHOTO TeNa, COCTOSIIErO U3 3TOTO BEUIECTBA, K 00beMY
tena. C MIOTHOCTBIO Pa3IUYHBIX TBEPIBIX, KUAKUX TEJI U Ta30B Bbl MOXKETE MO3HAKOMUTHCS MPHU
MTOMOIIIH CTIeHaTbHBIX TaOIHUII.

Bonpocwl ona oocysycoenusn:

- O 4éM roBopuTcs B TeKCTE?

- Y10 HOBOTO y3HAIU?

- I'ne u xorza BbI CMOXKeTE BOCMOIb30BATHCS ATUMU 3HAHUAMHU?

3aoanus:

1. Chopmynupyiite 0coOEHHBIE CBOIICTBA BObBI, OMUCAHHBIC B CIEIYIOIIEM TEKCTE.

Boga — oqHO U3 caMbIX pacmpoCTpaHEHHBIX BEIIECTB Ha 3emile, OJHAKO €€ CBOICTBa BO
MHOTHX OTHOIIEHUSX SIBJISIFOTCSI UCKIIOUUTENbHBIMU. Hampumep, MIOTHOCTH MOYTH BCEX BEIIECTB
B TBEPJIOM COCTOSIHUM OOJIbIlIe, YeM B KUAKOM. Boja sBIseTcss BaXKHBIM UCKITIOUEHUEM — MIJIOTHOCTh
abaa coctapiser 0,9 OT MIOTHOCTH BOABL. JTO, Ka3aJloCh Obl, MaJIo€ OTIMYUE MJIOTHOCTH JIbJA OT
IJIOTHOCTH BOJIbI Pa3pylllaeT TOPbI: MOMABIIAs B TPEIIMHBI CKal BOAA 3aMep3aeT U, IPEBPATUBIINCH
B OoJiee «0OBEMHBINY JIe/I, pacIIupsIeT UX.

2. Nomarrssist maboparopusi:

TpeOyeTcs cpaBHUTH IJIOTHOCTh CaXxapHOTO MECKa U INIOTHOCTh PEYHOTOo mecka. Onuimure,
Kakoe 00OpyJOoBaHUE HEOOXOIMMO JJISi MPOBEACHUS SKCIEPUMEHTA, KaKhe JAEUCTBUS BbI JOJKHBI
BBITIOJIHUTh, KAKUE U3MEPEHUSI IPOU3BECTH.

3. Beimummre u3 TekcTa nepeyrciaeHHble (pu3nyeckue Tena B Tabnuiy. YKaKuTe BEeIEeCcTBO,
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M3 KOTOPOI'0 COCTOUT KaXKI0C Q)HSHHGCKOC TCJIIO.

dusznueckoe TeIO BemectBo

4. «Baumanue, cMepTeNbHBIA HOMep!» - Tak 0OBSIBISIOT IUPKOBOW HOMED, TIOKAa3aHHBINA Ha

pucynke . Ha camom nu iene oH Tak onaceH? Beickaxkute U 000CHYITEe CBOE MHEHHE.

Tema 2: Cmpoenue sewiecmea. Amomol u monexkynvt. Mooenu amoma.
Texcm onsa umenus:
[IpenmnosnosxeHue, 4To BEMIECTBO COCTOUT U3 MENBYAUIINX HEBUIUMBIX IJ1a3y YACTHII, OHUM
13 TIEPBBIX BBICKA3aJl ApeBHErpedeckuil yueHbll [leMokpuT. OH Ha3BaJI 3TH YacTHIIBI aToMaMu. Bee
OKpY’Kalolue Hac Teja COCTOAT U3 aTOMOB.
AtoMbl 00BEIMHSAIOTCS B MOJIEKYIIbl. Ha pucyHke u300pa)keHbl MOAETU MOJIEKYST HEKOTOPBIX

BEILIECTB.

Ce

Moanekyna eodopoda Moasnekyna Kucnopoda MoseKyna 600bl

Mornekyna BOABI COCTOMT M3 JBYX aTOMOB BOJOpOJa M OJHOro aroma kuciopozga. llpu
KOMHATHOW TeMIlepaType BOAOPOA M KHUCIOpOJ — raspl. Bojga ke mpu KOMHATHOM TemIieparype
HAXOAMTCS B )KUJKOM U Ta3000pa3HOM COCTOSIHUM (BOJISIHON Tmap).

WHurepecno! Ecnu Bce Tenma coOCTOSAT M3 MOJIEKYJ, TO IIOYEMY Tella KaKyTCsl HaM

CILIOIIHBIMU? OIBITHBIM MNOATBCPIKACHUEM MOJICKYIIIPDHOIO CTPOCHUA BCHICCTBA CTAJI0O OTKPBITUC
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bpoyHoBckoro nBrkeHus. MoJleKylbl BeEleCTBA HENPEPBIBHO IBMXKYTCA. Momekyisl BeliecTsa
MPUTATUBAIOTCS U OTTAJIKUBAIOTCS APYT OT Apyra. B razax MojeKylibl HaXOsATCa APYr OT Jpyra Ha
pacCTOSHUSX, MHOTO OOJNBIIUX pa3MEpPOB CaMHUX MOJEKYI. B IKHAKOCTIX U  TBEpIbIX
KPUCTAJUTMYECKUX TeJaX — Ha PACCTOSHUSX, CPaBHUMBIX C pasMepamu Moiekyil. Ho B TBepabix
TeJax PacloyIoKEHWE MOJIEKYNl YIOPSJIOYEHHOE, a B ra3ax M JKUIKOCTAX — OecrnopsaouHoe. ['a3
3aHMMAET BECh IIPEJOCTABIICHHBIN eMy 00bEM.

B nauane 20-ro Beka y4eHble YCTAaHOBMJIM, YTO aTOM SIBJIIETCS COCTAaBHBIM: B HEM €CThb

Ype3BbIUYalHO MAJIOE€ aTOMHOE $]IpO, BOKPYT KOTOPOTO JIBUXKYTCS ANIEKTPOHBI.
/«"’ --1:\ B nanbHeleM BBIACHHIOCH, YTO U aTOMHOE SIIPO — TOXKE COCTABHOE:
f % OHO COCTOWT W3 IPOTOHOB M HEUTPOHOB. MoIeNlb aToMa BOJOPO/Ia BBITVISIUT
O J/  Tak: B LEHTPE aTOMHOE SIpO, BOKPYr HEro Mo OpOMTE BpaliaeTrcs OJuH
\\«,__ __/ ANEKTPOH (pHC. 4). ATOMBI pa3TMYHBIX BEIIECTB UMEIOT PA3HOE CTPOCHUE.
PucyHok 4

3aoanusa:

1. YtoOBl MOXXHO OBLIO YBHUJIETh MOJIEKYIY Maciia HEBOOPYKEHHBIM IVIa30M, €€ MPHIIIOChH
Obl yBEJIMYUTh B MIWUIMOH pa3. Kakum Obl cTan TBOM pOCT, €ciiy Obl Thl YBEIUYWICS B MUJUIMOH
pa3? Hailinute Ha KapTe MHUpa HECKOJIBKO CTPaH, HA TEPPUTOPUN KKIOW M3 KOTOPBIX KaXKIbIH U3
Bac MOT ObI B TAKOM CIIy4ae YMECTUTHCS, €ClIU Obl 3aX0TeN Mpujieyb?

2. OgHa MoneKynna YIJIEKHCIIOTO ra3a COCTOMT U3 OJHOTO aroMa yrjiepoja M JIByX aTOMOB
KHCTIOpOJla, LIEHTPbl KOTOPBIX HAaXOJATCS Ha OJHOW MpsMOM (aroMm yriepona HAaXOAUTCS
nocepenune). M300pazure cxeMaTnyecku MOJIEKYITY YITIEKHCIIOTO ra3a U U3rOoTOBbTE €€ MOJIENb U3
3yOOUMCTOK M IJIACTHIIMHA.

3. Haiiiure B TekcTe ommcaHWE CTPOCHUS TBEPABIX TeJ, JKMJIKOCTEH W ra3oB. Ecmu
MPEAICTaBUTh, YTO KaXK/IbId YUYEHHK KJlacca — MOJIEKyla, TO, YTO HAalOMHMHAKOT YYEHUKH Kjacca:
KPUCTAJTIMYECKOE TBEPJIOE TEJO, )KUIKOCTh UJIU T'a3 B CIAEAYIOLIUX CUTYalUsIX:

a) B TOJIIIE Y HOBOTO pacnucanus’?

0) Ha epeMeHe?

B) BO BpeMs ypoka?

4. HykHO coCTaBHTH 3a/iady, OTBET KOTOpoi «Tonmbko ra3». BelmenuTe M3 mpoOYUTaHHOTO
TekcTa HHGOPMAIUIO, KOTOpasi UIMEeT 3HAUeHUE /IS PEeIIeHUs ITOH 3aJa4H.

5. Haiigute B TekcTe KiIrOUeBbIe CIOBA, OOBICHSIONINE CTPOCHUE BEIIECTRA.

6. Kakoe croBo nuiiHee: IpoOTOH, Macca, aToM, HEHTPOH, MOJIEKYJa, IEKTPOH ?

Tema 3: Tennosvie sgnenusn. Tennonepeoaua. Buovl mennonepedauu. Temnepamypa.

HlIkanwt memnepamyp. Tennoeoe pacuiupenue. Hcnonv3oeanue saenenus menioeozo
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pacuupenus 011 UsMepeHuss memMnepamypbol

Texcm Ona umenus:

B okpyxatorieM Hac MUpPe IPOUCXOIAT pa3IHyuHble (PU3UUECKUE SBICHUS, KOTOPbIE CBSI3aHbI
C HarpeBaHUEM U OXJIAXKJEHHUEM Tell. Mbl 3HaeM, 4TO NP HarpeBaHUM XOJIOJHAs BOJA BHaJaje
CTAHOBUTCA TEIUION, a 3aTeM ropsueid. TakuMu Cl10BaMH, KaK «XOJOJHBIN, «TEILIBIN» U «TOPIUUi»
MBI YKa3blBa€M Ha pa3lIMYHYI0 TEMIeparypy Ten. SIBIICHHs, CBSI3aHHBIC C HAarpeBaHUEM WM
OXJIQXKJICHHEM TeJl, C U3BMEHEHHUEM TEMIIEPaTypPbl, HA3bIBAKOTCS 1MeENna108biMU.

OOHMMM JIaZIOHBIO CTaKaH TOPSYEro 4Yas: TBOS pyKa HA4HET HarpeBarbcs, a yail Oyner
OCTBIBaTh OBICTpEE. DTOT ONBIT MOKA3bIBAET, UYTO MPH KOHTAKTE ABYX TEJ Pa3HOM TeMIieparypsl
MEXAY HHUMU TPOUCXOIUT  menaonepedadyda. DTOT BUJ  TeIUIONEpenaud  Ha3bIBaeTcCA
mennionpogoonocmuio. OIHU BellecTBa OO0JIAJAI0T XOpOIEH TEeIIONPOBOJAHOCTBIO (Hampumep,
METaJlulbl), a JApYrue — IUIOXOW TEMJIONPOBOAHOCTHIO (HampHUMep, LIEpCTh, NEepbsl NTHL, Oymara,
poOKa, TKaHb, Pa3INyYHbIe TEIJIOM30JIAIIMOHHBIE MaTepHAaIbI).

[lonepxxu pyky Han ropstueit Oarapeeil OTOIUIEHHMS — Thl MOYYBCTBYElLIb, YTO OT Hee
noJHUMaercst Oojiee JIErKUil TeIybld BO3MyX, KOTOPBIM HarpeBaeT TBOIO pYKy. OTOT BHJ
Tervionepenay, oOyCcIOBICHHbBIN OTOKAMHU ra3a WIN KHUJIKOCTH, Ha3bIBAETCS KOHBEKYUEU.

BcenomHu, kak kapko ObIBaeT y ropsuero kocrpa. Ho ecanm Mexay JIMIOM M KOCTPOM
pa3sMECTUTh XOTs Obl JIUCT Oymaru, JIMIO MOYYBCTBYET X0Jo[. Tak HpOsBIASETCS €le OAUH BUJ
TEIUIONEPENAYH — U3TYYEHUE.

Tbl, HaBepHOE, yX€ MHOIO pa3 IOJb30BAICI MepMOMemMpPOM — MEIULMHCKUM, YTOObI
U3MEPUTh TEMIIEpaTypy Tella, CIIUPTOBBIM TEPMOMETPOM, YTOObI M3MEPUTH TEMIEpaTypy BOIbl B
BaHHE WM TEMIIEpAaTypy BO3AyXa Ha yiIuLe. OTO JKUIKOCTHBIE TepMOMETphl. [lelicTBue
AKHJIKOCTHBIX TEPMOMETPOB OOYCIIOBJICHO pacIIMpEeHHEM KUAKOCTH MPU HarpeBaHUU. Temiieparypy
MBI IPUBBIKIIN U3MEPATH B rpanycax Llenscus. Temneparypa 3amep3anus BoJibl (IIpeBpalleHUs €€ B
nen) paBHa 0 rpanycam Llenbcus, Temneparypa kumnenust Boasl — 100 rpagycam Llenscus. Tenepb

Thl 3HACllb, YTO KHUILITOK — 3TO0 Boja npu Ttemmeparype 100 rpamycos
Llenbcus.
1 : Ho cymecTBytoT 1 qpyrue mKaisl.
- Ha pucynke wu3oOpaxeHa »SKCIIEpUMEHTalbHAs YCTAHOBKA, Ha
KOTOPOH MOMKHO HM3y4YMTh IpaBUiIa, KOTOpbIE HYXHO COOMIOgaTh Npu

HN3MCPCHUN TEMIICPATYPBHI. HpaBI/ma IMPOCTHIC: TCPMOMETP HOJIKCH OBITH

MTOMEIIICH B BOJIY M HE KacaThCs JIHA U CTCHOK cocyna (puc. 5).
3aoanus:
PucyHok 5 1.3anuminTe HOBBIE MOHATHS, CBSI3AHHBIE C

TCIUIOBBIMH SABJICHUSAMU, B TOM HOPSAAKE, B KAKOM OHU BCTPEYAKOTCS B TCKCTC.
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2. Omnpenenute, Kakas UHGOpMANMA U3 MPHUBEJCHHOTO HIKE TEKCTa MMEET 3HAYCHHE IS
perieHus mpooaeMbl TypucToB: JKapKuM JIETHUM JHEM TYPUCTHI B JIEPEBEHCKOM KOJIOJIE HaOpaiu
YHCTOM XOJIOIHOW BOJBL. Bomy OHUM pa3iniy B TIIaCTUKOBBIE OyThIIKM. OHM NOHUMAJIH, YTO BCKOPE
BOJAa Harpeercs. TepMocaMu TypUCTBI, K COXKAJIEHHIO, HE 3alaciich, HO MM OYEHb XOTEJIOCh
COXPaHMTH BOJY IOAOJIBIIE XOJOJHOM, BEIb €10 TaK MPUSATHO OCBEKHUTHCS B JKapYy.

3. O0bsicauTe NaHHbBIE rpaduKa.

Cepreto moapmiiv JOMAIIHIOI METEOCTAHIINIO, B KOTOPO# Obl1 TepmomeTtp. Cepreil pemun
MOHAOIIONATh, KaK M3MEHSETCSI B €r0 KOMHAaTe TeMIlepaTrypa B TE4eHHWe IHS. Pe3ympraTel CBOMX

U3MEpEeHUI OH MpeCTaBIiI Ha rpaduke (puc. 6).

ol ] I - e B3 I | 4. Ucnonb3yst nHGOPMALIMIO OTPAXKEHHYIO Ha
| < 1 |
1 1 A L i v
, S FEn rpaduke, yKaXUTe, KaKO€ U3 YTBEPKICHUH SBISICTCS
Ll ' U
" 1 I A BepHbIM: a) ¢ 20 10 23 yaca B KOMHATe BKIIIOUUIIU
] R ]
1 IR o .
g | AR MOIIIHBIA HAarpPeBaTeb;
un B
| f EEEEEE 6) ¢ 16 no 18 uvacoB TemmepaTypa B KOMHATe He
T T ] L 1
T 1 T T 1 HU3MECHAIACh,
t 11
| 10 4 IS 22 Bpewms, 4 B) C
10 1o 12 yacoB B KOMHATE PE3KO MOXOJIOAAIIO. Pucyrok 6

5. Ucnonp3ys npenioxeHHyo HHGOpMaIuio, JaiiTe onpeieeHHe MOHATUS «ITHPOMETPY:

[Ipenmnonoxxum, 4To B OAHOM M3 HAyYHO-TIOMYJISIPHBIX TEKCTOB BaM BCTPETHJIACH CIIEAYIOIIAs
bpaza «cnonvzosaHnue HO8020 NUpoOMemMpa NO3BONULO HAM PEULUmb GOSHUKULYIO NPOOTEMY».

[TosicHeHue 3HaYEHUS CIOBA «ITUPOMETP» B CTaThe HE ObLIO, 3aTO B CHOCKAaX ObLIO yKa3aHO
3HAYEHHE JIBYX IPYTUX CIOB:

[MupomeTrannyprusi — COBOKYIMHOCTh METAJUTYPIrHYECKUX MPOIECCOB, MPOTEKAIOIUX MPU
BBICOKHX TEMIIEpaTypax;

TUTPOMETP — IPpUOOP A1 U3MEPEHHUSI BIAXKHOCTH BO3/1yXa.

3anuiImnTe OTBET, MOJIB3YACh «(HOPMYION»:

Ilupomemp — 510 (ponoBoil mpuzHak) + (BuII0BOI

OTJIIMYUTENbHBIA MPU3HAK).

6. C nmoMo1so HHGOPMALIMHU B MPEIOKEHHOM TEKCTE ONpeeNIuTe, KaK Ha3bIBaeTCsl Cloco0
TEeIUIoNepeIaut, 3a CYEeT KOTOPOro 00ecIednBaeTCsl KPyroBOPOT BO3AYIIHBIX Macc.

KpyroBopor BO3IyIIHBIX Macc Ha MOBEPXHOCTU 3eMJIM HMPOUCXOJUT CIEAYIOIIHUM 00pa3oMm:
TaM, IJie IOBEPXHOCTh Harpera CUibHEe, BO3JyX HarpeBaercs ObicTpee W pacumpsiercs. Tersiid
BO3JyX IMOAHUMAETCS BBEPX, BOZHUKAIOT BOCXOSIINE IOTOKHU Bo3ayxa. [[ogHABIIMCH BBEPX, BO3IYX

OXJTaXJacTCs, CTAHOBUTCA 0oJlee IIOTHBIM U TSAXKEIIBIM XOJIOTHBIN BO3YyX OITYCKAaCTCs BHU3.
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7 . Ilpemnoxure CBOU peIIeHUs CICTYIOUICH HCUSHEHHOU CUMYAYULL:

AHTOH HBET C POJUTEISIMH B JCPEBIHHOM jome (puc. 7).
B npomeninyio  Xofo[HYH0 3UMY CeMbe AHTOHA MPHUIUIOCH CHUIBHO
YBEJIMYUTh PAcCXOAbl Ha OTOIUIEHHE, IO3TOMY JIETOM OBLJIO PElIeHO
3aHATHCA YTEIUICHHEM JoMa. B cTpouTenbHOM MarasuwHe Mpeiaraiich
pa3UyYHbIE TEIUIOU3OJISIMOHHBIC MaTepuaibl: i YTCIUICHUS CTEH C

(dacaga ¥ BHYTpU JOMa; JUIS YTCIUICHHS YepIauyHbIX TOMEIICHUA; IS

PucyHox 7 VTCIUICHUSI TO0JIOB;, OKHA CO CTEKJIOMaKeTaMH, OO0OCeCIeUHnBAIONIUMU
xopoiryro Terton3oisanui. Ho (uHaHCOBBIE BO3MOKHOCTH CEMBHU
MO3BOJISTA BBIOPATh JIUIIB OJMH W3 BO3MOXKHBIX CIIOCOOOB yTeIUIeHHs joMa. Ha kakwe BOTPOCHI
JIOJDKEH HAWTH OTBETHI AHTOH, YTOOBI Haubosnee A3PpPEeKTUBHO PEUTh MPOOIEMY YTEIUICHHUS TIoMa.
ChopmynupyiiTe 3TH BOIPOCHI.
Bonpocwt ona oocysycoenusn:
- UTo NO3BOIMIIO BAMH CIIPABUTHCS C 3a/1aHueM ?
- Kakue 3HaHMsA, HEOOXOJUMO MMETh, YTOOBI BLIIOJIHUTE 3TO 3aJaHue?
- B xakux enié ;kM3HEHHBIX CUTYaIUSIX BaM HEOOXOAUMBI OyAyT 3HAHUSI, TOJydECHHbIEC Ha
3aHATUU?

- Kako#t MOXHO crenarb BBIBOI?

Tema 4: Ilnasenenue u omeepoesanue. Hcnapenue u konoencayus. Kunenue.
3asucumocmo memnepamypsl KUuneHus om 0aeieHus

Texcm Onsa umenus:

Bce xopomio 3narot, yto npu temmeparype 0 C nex taeT. OnbIThl MOKa3bIBAIOT, YTO JII00OE
KPUCTAJTUYECKOE TEeNO (B YACTHOCTH, JTIFOO0I METall) MpeBpaIlaeTcs B )KUJIKOCTh MPU HarpeBaHUH
JI0 ompenesieHHOl Temmeparypsl. [lepexos BemecTBa U3 KpuUCmaiiuuecko2o COCTOSIHUS B HCUOKOe
Ha3bIBAeTCs IUIABICHUEM. Temmeparypy, Ipu KOTOPOW MPOUCXOAMT IUIABJIECHUE JAHHOTO BELIECTBA,
Ha3bIBAIOT mMeMnepamypou niasieHusl.

[InaBneHue nbAa 4YacTO HA3BIBAIOT TasHUEM. [[ns TOoro, 4TOOBI MPUHECEHHBIM 3UMON C
VAUIIBI JIe]l Hayall TasiTh, OH JOJKEH HarpeThesl 10 TEMIEpaTypsl MiaBneHus, To ecthb 10 0 C.

Ilepexon BemecTBa M3 JKUIKOTO COCTOSIHMSI B KPUCTAJUIMYECKOE HA3bIBAKOT KPUCMALIU3A-
yueu. Bona nipu 0 rpagycos Llenbcust HaunHaeT 3aMep3arh,
TO €CTh IpeBpaliarbcs B JIeJ — KPUCTAIIIMYECKOE
coctostHue. MOXHO 1 cebe MpeAcTaBUTh, YTO IpH
3aMep3aHuM BOJbl Bblaensercs Temno? Ilonabmionaiite 3a

KUTISIIAM YaHUKOM (pHc. 8)

60



W3 Hocuka waifHMKa BBIpbIBaeTCsl Oenecast CTpPyA,
PucyHok 8
KOTOPYIO MHOTZIAa OIIMOOYHO Ha3biBaloT mapom. Ha camom
Jiesie 3TO He map, a TyMaH, COCTOSLIMM M3 KPOLIEYHBIX Kamejlek BoAbl. Boga B 3THX KamejabKax
UCHBITANIA «BOIHOE IPEBpALEHUE»: NIPU KUIIEHUHU BOJa IpeBparTuiach B HEBUIUMBIN Hap, a map,
BBUIETEB U3 YailHUKA, B pE3y/IbTaTe OXJIaXKIEHUS IPEBPATHIICS CHOBA B BOLY.

[IpeBpaiieHue KUAKOCTU B HAp HAa3bIBAIOT HApooOpa3zoeanuem, a IMPEBpALlEHUE Iapa B
KUJKOCTh — KOHOeHcayuel. Boosinoii nap — 3To ra3000pa3HOE COCTOSTHUE BOJIBI.

[TapooOpazoBanue, MPOUCXOMAIICE C TOBEPXHOCTH IKHIKOCTH, HA3bIBAIOT UCHAPEHUe.
Hanpumep, BcnencTBue HCmapeHUs BBICBIXAIOT JIY)KM, oOpas3oBaBiiMecs mocie aAokad. Ecnm
OCTaBHUTh CTaKaH C BOJOM HA HECKOJIBKO JTHEW, TO BOJA M3 HEr0 HCIAPUTCS, Thl YBUAMIIb IIyCTON
CTaKaH.

Ecnu mocTtaBuTh KacTproiao ¢ BOAOM Ha BKIIIOYEHHYIO IUIMTY, TO 4Yepe3 HEKOTOpOe BpeMs y JHa
KacTpIOJIM TOSIBATCS My3bIppku. Korzma Boja mporpeercs HAcTOJIbKO, YTO MY3BIPHKH C IMapoM
JOCTUTAIOT MOBEPXHOCTHU BOJbI, OHA 3aKHIAET: MapooOpa3oBaHUE MPOUCXOTUT BO BCEM OoObeMe
KHUJKOCTH, a HE TOJbKO C €€ TOBEPXHOCTHU. DTO OCOOEHHO XOPOIIO
3aMETHO, €CJIM HaOonaTh 3a KUIEHHEM BOJbl B MPO3pPayHOM 4YailHMKe
(puc. 9). Bona 3akunaer, IOTOMy 4TO IPU IAHHOW TEMIIEpaType IaBjicHHE
HAaCBIIIEHUS BOJSHOTO Mapa CJIerka MpeBbIaeT aTMoc(hepHoe 1aBlIeHHE.

Kunenne >XUIKOCTM MPOUCXOOUT IIPU OIPEIECICHHOM TeMIleparype,
KOTOPYIO Ha3bIBalOT TEMIIEPAaTYypOW KUIEHUS >XUAKOCTH. Hampumep,

Temneparypa kunenus Boabl — 100 rpamycoB llenbcus, Temmeparypa

kunenus 3¢upa — 35°C. Ho BBICOKO B ropax BoJia MOXKET 3aKHUIIETh IpU

PucyHok 9

90°C. D10 cBsi3aHO C TeM, 4TO aTMOC(EpHOE JaBJICHUE CYIIECTBEHHO yMeHbInaeTcs. M HaoOopor,
€CJIM JIaBJICHHE HaJl KUAKOCTHIO YBEJIWYUBACTCS, HAPUMEP, KOT/a BOJAA HAXOIUTCS HIDKE YPOBHS
MODSI U B CKOPOBapKe, KUIIEHHE TPOUCXOAUT MpH OoJiee BBICOKOU TeMIepaType.

Bonpocwl ona oocysycoenusn:

- Kakue TemioBble SBJIEHNS ONMUCHIBAIOTCA B TEKCTE?

- ['ne u xorna kakxaomy u3 Bac OyneT HeoOXOAMMO UCTIONB30BaTh ATH 3HAHUS?

- Kakoif MOXHO caetaTh BBIBOI?

3aoanusn:

1. JlononHu cxeMy HEOOXOAMMBIMU TOHSTUAMU. [IpenBapUTETbHO PACCMOTPH CXEMY

nepexo/ia BEeIIecTBa U3 )KUIKOTO COCTOSIHUS B ra3oo0pa3zHoe 1 HaobopoT (puc. 10)
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2.ITpounTail TEKCT, MPUBEACHHBIA HIIKE.

CocraBp BONpOC IO TEKCTY, OTBET Ha KOTOPBII

MOXET OBITb  TAKHM. «lomomy — umo
HEIIE.PEI-I'E‘[E memnepanmypa niaejileHuA 6p07'L3bl Huastce
HITH KHTEHHE t lKﬂfﬂEmﬂlﬂfﬁ
memnepanypol NIA6LEHUS MEOU.
OHI/IpaHCb Ha JAaHHBIC aperHOFI/I‘-IeCKI/IX
EKHIKOCTH

I/ICCJIeI[OBaHI/If/'I, MOKHO CYHTArb, 4YTO IICPBbBIM
METaJUIOM, KOTOPBIM CTajl MOJb30BaThCS YEIOBEK,
Obuta Meab. Jloau ymenu IUIaBUTH MeNb €Ile

B 7-6-M ThICSUeNeTHsSX g0 H.D. Bo BTOpOM

TBICAYCIICTUN 0 H.D. YCIOBECK Hay4dIunJICAa

CXEMA IEPEXOTOE MOMEKT AFHEY ERINECTE IMPOU3BOAWTL CILIaBbl M€AW C OJIOBOM — 6p01—[3bl,
G QOUEHODO ATPETATHODD COCTOMEL B MEFTas.

KOTOpbIE HMENH OOJbIIYyI0 TBEPAOCTh, YEM Pucyrok 10
Mellb, a HEBBICOKHE TEeMIIEPaTyphl TUIABJICHHUS TMO3BOJSUIM H3TOTOBIATH HEOOXOIMUMBIC W3IEIHUS
mutbeM. He ciydaifHO nMeHHO OpoH3a ompesenniia 3HAYUTENBHBIA 10 TPOJIODKUTEFHOCTH dTall
pa3BUTHS YelloBeuYeCcTBa — OPOH30BBIH BEK.

3. «Jlomamuss maboparopusi». OnummuTe, Kak Oy/ieTe MPOBOAWTH OTBIT, €CIIH HEOOXOIMMO
BBITIOJIHUTH clieqyrolee 3ananue: «MceneayiiTe B JOMaIIHUX YCIOBUSIX: OCTAaeTCs JIM TeMIeparypa
BOJIBI CO JIBJIOM MOCTOSIHHOM JI0 T€X MOp, MOKa BECh Jie]l HE pacTaeTy.

4. TIpoananu3upyiiTe 1aHHBIE B TaOIUIE U BCTaBb MPOMYIIEHHBIE CIOBA B IPEJIOKEHUE!

«B anoMHUHHUEBOI JOXKKE pacIulaBUTh KyCOYEK OJIOBa, TaK Kak
TeMIleparypa IUIaBJICHHS aTFOMUHUS , UeM TeMIiepaTypa IUIaBJICHUS OJIOBAY.
Tabmuna
BemecTtBo Temneparypa minasnenus (rpagycos Llenbcus)
AITFOMUHUNA 660
0JIOBO 232

5. MOXXHO 1M MONYy4YUTh KUIATOK W3 cHera? I3 mepedynciIeHHBIX IMPOLECCOB. Kunewue,
oxnadcoeHue, HazpeeaHue, KOHOeHcayus, NiasleHue, KpUcmaiiuzayus, - BbIOEpUTE TOIBKO Te,
KOTOpbI€ HEOOXOMMO OCYIIECTBUTH, YTOOBI MOMYYUTh KUIIATOK M3 CHera. Pacmonoxurte ux B TOH
MOCJIEIOBATEIbHOCTH, B KOTOPOW OHM JIOJDKHBI TNpoTeKkaTh. [IOMHHTE, YTO CHEr COCTOMUT U3
KPHUCTAJUIOB JIbJA.

Tema 5.1: Ilpeocmaenenusn o Beenennoii

Texcm onsa umenus:
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C naBHUX BpEMEH CYIIECTBYET IIOBEphE, YTO, €CJIM 3arajarb >KeJIaHHe, CMOTps Ha
MaJaroIIy0 3BE3Y, OHO O0s3aTenbHO cOyaeTcs. A 3aJyMBIBAIHCH JIU BbI O TPUPOJC SBICHHUS
MaJaroIlux 3Be31 M BooOIe 0 kocMoce. JlaBaiiTe oTkpoeM s ceds, 4To e Takoe BceneHHas,
lanaktuka, ComHeuHast CUCTEMa, 3BE3/IHBIN JI0K b, METEOPUTHI U METCOPBI.

Bcenennas — 310 mpocTpaHCTBO, BKIIOUaromiee B cedst abcontoTHo Bee: ColHIle, TIIaHETHl,
Harry [alakTuKy, MIULTHAPBI APYTUX TATAKTHK.

Ho uto Takoe nawa I'anakmuxa? 1o 3BE3/1Has CUCTEMA, B COCTaBE KOTOPOW HAXOIUTCS
Hamie ComHie.

Ho uto Takoe 36e30nas cucmema? OHa COCTOUT W3 3BE3. 3BE3/bI MPEACTABISIOT COOOM
apbl U3 ropsyero, Mo OoJbLIeH YacTH MOHU3MPOBAHHOIO, ra3a. 3Be3/bl U3Iy4aloT cBeT. B Henpax
3BE3/] POUCXOIUT TEPMOsIIEpHas peaKIIUsL.

Hama ConneuHas cucrtemMa COCTOMT M3 OTPOMHOTO KOJIMYECTBA Pa3IUYHbIX HEOECHBIX TEIl, B
HeHTpe KoTopblx HaxoauTcs ConHie. VIMEHHO OHO YIEpKUBAeT BCIO «KOCMHUYECKYIO CEMBIO»:
TUTAHETHI M KOMETHI, aCTEPOUIBI U METEOPhI, KOCMUYECKYIO MBI,

[Tnanetsr Bokpyr CoiHIIa BpallaloTcsl MO opOUTaM, KOTOpBIE MPENCTaBIsA0T coboit hopmy
AJUTUIICA — BBITSIHYTOU OKpyXHOCTH. B mopsiake ynanenus ot CoJiHIIa OHM pacloyiaratoTcsl B TaKon
nocienoBarenbHoCcTH: Mepkypuii, Benepa, 3emus, Mapc, HOnutep, Carypn, VYpan, HenrtyH.
Bokpyr Bcex mmanet, kpome Mepkypusi 1 Benepsl, oOpamarTcss UX €CTECTBEHHBIE CIYTHHKH.
Cnytauk mianetsl 3emus — 3710 Jlyna. M3-3a toro, uto Jlyna — camoe O1M3K0€ KOCMHYECKOE TEJIO
[0 OTHOIICHHUIO K 3emMJjie, €€ yIaloch H3Y4YMTh Hamiydmum obpazom. Ha Jlyne otcyrcTtByer
armoc@epa, a Ha IOBEPXHOCTH €CTh MaTEPUKH — TOPHBIE paioHbl, U MOps. Mopsi — 9TO 3acThIBIIAs
ByJIKaHMYeCKas JiaBa. BricoTa HEKOTOPBIX rop nocturaeT 9 km. Temmneparypa nosepxuoctu JIlyHsl B
nojcoJineyHoi Touke okoio + 130° C. Temneparypa noBepxHocTr JIyHbl Ha HOYHOM CTOPOHE OKOJIO
—170°C. Taxxe ecTh OTPOMHBIE KpaTephl, 00pa30BaBIIKECS B MECTAX YAAPOB METECOPUTOB. 3eMJIs
nmeet quametp 12742 km, Jlyna — 3474 km, 310 ¥4 auamerpa 3emunu. duamerp Connua pasen 109
araMeTpam 3emiiu.

Memeopbl — siBIIeHUs, HAOMIOMAIOIIKMECS B BUJE KPATKOBPEMEHHBIX BCITBIIIEK, BOZHUKAIOLINE
MIpU CTOpPaHHM B 3eMHOI atMocdepe MENKHX METEOPHBIX OOBEKTOB (HAIPUMEP, OCKOJIIKOB KOMET
WJIM aCTEPOUIOB).

Crnenyer pa3nu4aTh METEOPHI 1 METEOPUTHI. MeTeOpoM Ha3bIBaeTCs HE caM 0OBEKT (TO €CTh
METEOpHOE TeNO0), a SIBICHHE, TO €CTh €ro CBETAIMiicA ciel. DTo sBIeHUE OyIeT Ha3bIBaThCs
METEOpOM HE3aBHCHMO OT TOTO, YIETHUT JU METEOPHOE Teno U3 arMoc(epbl B KOCMUYECKOE
MPOCTPAHCTBO, CTOPUT JIK B HEH WK ynaAeT Ha 3eMITI0 B BUJIE METEOPHTA.

Memeopum — Te€JIO KOCMHYECKOTO MPOUCXOXKIEHUS, YIABIIEe HA MOBEPXHOCTb KPYIHOTO

HeOEeCHOro 00bEeKTA.
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36630HbIM  unu  MemeopHbiM  00XCOEM  HA3BIBAIOT ~ METEOPHBIM  IMOTOK  OOJBIION
WHTEHCUBHOCTH.

[Tocne Bbicagku amepukaniieB Ha JIyHy O4eHb MHOTHE JIIONM HA IUIAHETE BEPUIM, YTO B
Hadane XXI Beka yxe HUKOrO He OyayT YAWBISTH MYTEIIECTBHS B KOCMHUYECKOM IMPOCTPAHCTBE.
OnHako 70 Takoil peaJpbHOCTH €lle O4YeHb Janeko. HecMoTps Ha aKTUBHYIO JESTENbHOCTD,
BEIYIIYIOCSd B 3TOM HalpaBICHUU, B Omkaiiliee AECSITUIETHE BpPsA JU YIACTCA pealin30BaTh
NoJOOHBIN cueHapuil. biaromapst W3y4eHHI0O KOCMHUYECKOTO MPOCTPAHCTBA MOXKHO HE TOJBKO B
OyAylieM OpraHW30BHIBATH IIOJICTBI HA JpPYrue IUTAHEThI, HO W YIYYIIHTh >KU3Hb Ha 3emIle.
WccnenoBanust B 3TOM 007acTH MO3BOJIAIOT MOJy4YaTh IIEHHBIE CBEICHUS, CIIOCOOCTBYIOILINE
pa3paboTKe HOBBIX TEXHOJOTHI.

Bonpocwt ona oocysycoenusn:

- O uém roBopurcs B TekcTe?

- Y10 HOBOTO BHI y3HAIN?

- I'me u xorzia BBl CMOKETE BOCIIOJIH30BATHCS ATUMH 3HAHUSMHU ?

3aoanusn

1. CtpouTenbCTBO OTPOMHBIX TEJNECKONOB Ha 3eMjieé M pa3MelleHHe KOCMHUYECKHX
TENEeCKOTOB, Takux, kak «XABBJI», Ha okomo3eMHON OpOUTE, CTOUT COTEH MHJUTMOHOB JIOJUIAPOB.
[IpuBenuTe apryMeHThl «3a» U «IPOTHB» HEOOXOIUMOCTH OTPOMHBIX (DUHAHCOBBIX 3aTpar Ha
ACTPOHOMHUYECKHE MCCIIEAOBAHUS.

2. [IpenmnonoxuM, Bbl ydacTByeTe B MPOEKTE CTPOUTENHCTBA JYHHBIX oOuTaembix 0a3. Ha
Kakie BOINPOCHl HYKHO HANTH OTBETHI, MPEXKIE 4YeM HadaThb CTPOUTEeNbcTBO? Chopmynupyi
HECKOJIBKO TaKUX BOIIPOCOB.

3. Bolnumure U3 TEKCTa TPU CYILIECTBEHHBIX NMPU3HAKA, 10 KOTOPHIM HEOECHOE TEJI0 MOYKHO
OTHECTH K 3BE3/1aM.

4. VlcxirounTe NUIIHEE MOHATHE B Psiay: 3Be3/bl, Beenennas, ['anakruka, 3emis, 1BUraresb,
MeTeopuT. O60cHYITE CBOE pelieHue.

5. CocraBbTe BOMPOCHI, MO0 OTBETaM Ha KOTOPBIE BBl CMOXETE MOJYYUTh MPEICTABICHHUE O
CTpoeHHUH BceneHHoi.

6. Ha ocHoBe wuH(popmaiuy, MOJYYeHHONW M3 TEKCTa, CHENaiTe BBIBOJ O TOM, Kakue
BO3MOXHOCTH OTKpPBIBA€T Pa3BUTHE KOCMOHABTUKH.

7. [locTpoiiTe auarpaMmy, TMO3BOJSIONIYIO OILEHUTH COOTHOIIeHHe pa3mepoB ColnHIa,
3emun, JIyHBI.

Tema 5.2.: Mooenv Conneunoit cucmemul. Hzyuenue u uccneoosanue Jlynot.
Hccneoosanun onusncainuwux nnanem — Mapca, Benepot

Texcm Ona uzyuenus:
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Cmpoerue ConkeyHou cucmems! Hama Comneynas cucreMa COCTOUT W3 IIEH-
TpasnibHOro Tena CojHIla U MJIaHET, KOTOPbIE BpalatoT-

cst mo cBouM opburam Bokpyr Conni (puc. 11). Uem

Iemanm

Kgutep Carypn Ypau Hentyw

é Q » S O1ixe k ConHILy paciioloxKeHa IJIaHeTa, TeM ObIcTpee
— JBUKETCSI U MCHBIIIC BPEMEHU OHA TPAaTUT HAa OJHH

06opot. Becero Bokpyr CosiHila Bpamaercs 8 miaHer.

CBoM MMeEHA IIJIaHEThI IMOJIYYHJIU B YCCTh PUMCKHUX 0o0-

roB. Mexay opouramu Mapca u Onurepa HaxomuTcs
PucyHok 11
MOSIC aCTEPOUJIOB, 3a opOuToi HenTyna HaxoauTcs mo-
sc Koiinepa u 3a nosicom Kolinepa, BepoSATHO, pacmoJio-
#eHo obnako Oopra. PaccMOTpUM OCHOBHBIE XapaKTepu-
CTHKU IUTaHET.
OpOura manetsl Benepa Bropast ot Conaia. ['ox
Ha Benepe mnutcs 225 cyTok, a oiluH 000pOT BOKPYT' OCH

243 cyrok. B otninune ot apyrux miaHet, Benepa Bpaia-

e Spaipess €TCSl B CTOPOHY IPOTHBOTIOJIOKHYIO CBOEMY JIBHKEHHUIO

Benans?

o opoute. BeHepy MHOTIa HA3BIBAIOT «CECTPOH 3eMITN»,

MOTOMY YTO O0€ TUIaHEThl MOX0XHU pa3MepaMu, CHIION TsbkecTH U coctaBoM. OIHAKO yCIOBHUS Ha

JBYX IJIaHETaX OYeHb pa3Hbie. ATMOocdepHoe aaBieHue Ha Benepe B 90 pa3 Gosibiiie 3eMHOTO U CO-

cTouT Ha 96% U3 YrIEKUCIOro raza. YTJIEKHCIBIM ra3 co3laéT MapHUKOBBINA 3(QeEKT, M03TOMYy

Pucymox 12 BOJIM3M TOBEpPXHOCTH BeHepbl TemmepaTypa OKOJIO

450°C! TloBepxHocTh BeHepsl 3akpbiTa TYCTBHIMHU OOJaKa-

MH, COCTOSIIIMMH U3 Karelek cepHoi KucioTel. B atmocdepe Benepsl MoiHuu ObIOT B JBa paza

yaie, yeM B 3eMHOM. [Ipuposa Takoi 31eKTpUUEeCKOl aKkTUBHOCTH MOKa HeusBecTHa. M3-3a miot-

HOM aTMocdepsl OCBEHIEHHOCTh Jake B MOJIJCHb oueHb cinabas. Ha moBepxnoctu Benepsr o6Hapy-
’KEHBI THICSIUHU IPEBHHUX BYJIKAHOB, M3BEPraBIIKX JaBy, pa3jIoMbl, ropsl (puc. 12).

Camas 3HakOMasi U caMas M3y4yeHHas IUlaHeTa — 3emuls. 3eMilsl, B OTiM4ue oT MepKkypus u
BeHnepsl, nMeeT oiuH ecTecTBeHHbIN ciyTHUK — JIyHy. Panuyc JIyHsl Bcero B 4 paza MeHblIe paau-
yca 3emuu. [ToaToMy 3emitio 4acTo Ha3bIBAIOT «IBOMHOM T1aHeToi». [1omHbIi 060poT BOKPYT 3eM-
mu Jlyna cosepiaet 3a 27,3 cytok. 3a 370 ke BpeMs JIyHa nienaer oluH 000pOT BOKpPYT CBOEH OCH,
II0O3TOMY OHa MOBEPHYTa K 3emile Bcerzaa onHoi cropoHoi. Ha Bummmoii cropone JlyHel MHOTO
TEMHBIX y4acTKOB, UX Ha3biBatoT Mops. Hanpumep: Mope loxnei, Mope fAcnoctu, Oxean Byps.
JlyHHBIE KpaTepsl MOIYYWJIM UMEHA M3BECTHBIX Y4EHBIX. CaMbIMU KpPYIHBIMH KpaTepamu C JIyde-

Boi1 cuctemoit sBisitorcst Tuxo, Kernnep u Konepuuk. ['opHble XpeOThI MOTYUYHUIIN Ha3BaHUS 3€MHBIX

rop (Kaska3, Anbnel, [Tupenen u ap.). Ha oOpatHoit ctopone JlyHsl Mopeit mMano. 31ecb MHOTO

65



KpaTepoB, Ha3BaHHBIX B 4e€CTb 3HaAMEHUTHIX Jroeit 20 Beka. M3-3a manoro tsrorenus Ha JIlyne Her

aTMocdepsl.

Sabne Deimsos
oo o 302000 e Mapce [Tnanera Mapc (puc. 13) Ha3BaHa uMeHeM Oora
Passnpas 102127 - AL F SR LT

BOIHBI 3a KpAacHOBAThIM OTTEHOK, OOYCJIOBIEHHBIN
HaJIMYMeM B KOpe OKHCIIOB kene3a. [nanera umeer nsa
HEOONIbIINX CIYTHUKA HenpaBuwibHOU popmbl Doboc u
Jlelimoc («cTpax» M «yKac») — CIIyTHHUKH BoiHbI. Ha
Mapce ectb armocdepa, naBienue koropoit B 150 pa3

cnabee 3emHoro. Ilostomy Ha Mapce Oonbiioi

nepenax Temmeparyp ot +25°C  mo  -125°C.
PucyHok 13
[IpumeuarensHoii ocobeHHOCTRIO Mapca sBigercs
OTPOMHBIN KaHBOH Mapunep mmHo# nmoutu 5000 kM, mmpunoi 10 200 kM u riryouHo# 1o 5 kM. Ha
Mapce HaxoguTcs camasi Beicokas ropa B CoimHeuHo# cucteme — Bynkad Onumn BbeicoToM 27 kM. B
koHIle 19 Beka uTanbsHCKUN yu€HbIM Ckuamapenin oOHapyX Wl B TEJECKON JIMHUU, Ka3aBIINECs
IIOYTH NPSIMBIMH, KOTOPBIE OH Ha3Bal ‘“MapCHaHCKUMM KaHajmamu . C TeX mop y4E€HbIE IBITAINUCH
HalTH kW3Hb Ha Mapce. M3MeHeHHne 1BeTa MOBEPXHOCTH Mapca y4€HbIE CBSI3BIBAIM C POCTOM
pacTeHMH W CMeHOW BpeMEéH rona. PeanbHOCTh OKaszanach mnpo3amuyHend. Haj moBepXHOCTBIO
MJIAHETHI YacTO AYIOT CHUJIBHBIE BETPBI, CKOPOCTh KOTOPHIX goxomuT m0 100 m/c. HebGonpimas cuia
TSOKECTH TO3BOJISIET JaKe Pa3peKEHHBIM MOTOKaM BO3yXa MOJHUMAaTh OTPOMHBIE O0JjaKa MbUIH,
oOpa3ys nbuieBble Oypu. B 70-x romax mpouuioro Beka ObUIM OOHApYXKEHBI pyclla pPeK, KOTOpbIe
OKa3aJMCh BHICOXIIMMHU. B Hacrtosiee BpeMst Boja Ha Mapce oOHapykeHa TOJBKO B BUJE JIbJA,
KOTOPBIN HaXOJUTCS B MOJSAPHBIX mankax. JKu3Hb Ha Mapce Tak 1 He 0OOHapyXeHa HU B IPOIILIIOM,
HU B HACTOSIIIIEM.
3aoanusn

I.I/ICHOHLSYH TCKCT U Ta6J'II/II_Iy, OIIPECACINUTE, HAa KAKUC JABC I'PYIIIILI MOXXHO Ppa3ICIIUTh BCC

IU1aHeTsl o ux Macce. CBo€ perieHuit o6ocHyiTe.
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OCHOBHbIE XapakKTepucTuku nnaHeT ConHe4vyHou
CUCTEMbI

MNnaxera Avanete | Macca | Op8#mane | Nepwoa | CyTkm
| MWW o6paue

ARWYS, 2.
: e HUA, ner

Mepkypuin| 0,38

2.BHUMarenpHO pacCMOTpUTE M300pakeHHsI Ha pucyHKe. Ha3oBuTe miaHeTsl, 00bsCHUTE

CBOE pEIICHUE.

lNMnaHeTbl 3eMHOM rpynnbl

© *

0% o

0,53 Paamepbl nnaner a8
4 paguycax 3emnm

3.CpaBHute noBepxHoctu Benepsl 1 Mapca. Buecute HaliieHHbIE OTIIMYMS B TaOIHILY.

HpezmoxcHTe Ha3BaHUA CTO.]'I6I_[OB Ta6.]'II/II_U>I.

+25°C no -125°C

KanboH MapwHep

» Mopa Onumn-
y Camblit GonbLUOK
Bynkax ConHeyHou
cucTembl

4. Onpenenure nuiIHee NoHATHE B psny: Okean byps, Bynkan Onumn, Kparep Kenuep,

Mope fcnoctu. OG0CHY#TE CBOE pelieHHe.
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5.Bepno nu noercs B necue? [loarBepin cBOM OTBET CI0OBAaMU U3 TEKCTA: « Ymeepocoarom

KocMoHasmul u meumamenu, umo Ha Mapce 6yoym abn10Hu yeecmu...»

Tema 6: Ilapcmea scusoii npupoost
«Becv oepomuvlli mup Kpyeom meHs, HA0O MHOU U
1000 MHOU NONOH HeU38eCMHbIX MAllH.
A 6ydy ux omxpwvleamv 6CHO JHCU3HbL, NOMOMY YMO
9MO camoe y8ieKameiibHoe 3aHAMuUe 8 Mupe»
B. buanxu
Bonpocwt ona oocysycoenusn:
- CoryacHbl JIM BBl C MHEHHEM THCATENIA, TOUeMy?
- Uto maét Kaxa0My 4eJT0OBEKY 3HAHHUE MPUPOJIHI?
- VI3 xakuX HCTOYHUKOB HH(POPMAITUH MOXKHO TIOJTy9aTh HEOOXOIUMbIC HaM 3HAHUS O TIPUPOIe?

Texcmul 0152 umenus:

Yr1o TaKk0oe MXH M JUIHAHWHHUKH

Mxu ¥ TUIIAHUKY TOSIBUIIMCH MIJUTHOHKI JIET Ha3aa. OHU )KUJIU elle BO BpeMeHa JTUHO-
3aBpOB, W MO CEHl JIeHb Ha BaJyHaX, Ha JEPEBBAX M MPOCTO Ha BIAKHOW 3e€MJI€ MOKHO OOHapy-
KUTh 3TH pacTeHHUs. MXu 04eHb Pa3HOOOPa3HBL. Y HEKOTOPBIX U3 HUX TEJO PACUICHEHO Ha CTe-
OeJb ¥ TUCTHS, & Y HEKOTOPBIX OHO MPEACTABIIIET COOOM €AMHOE TEI0 — CIOCBHIIIE.

Mxu. HekoTopsie ydeHbI€ CUUTAIOT, YTO MXH MPOHU3OIILIN OT 3€JCHBIX MU OyphIX BOJO-
pociei, a HEKOTOPbI€ YTBEPXKAAIOT, YTO UX MPEAKAMH SBIISIIOTCS HU3IMIHME NCUI0(UTHL. Tak miau
WHa4e, OOJBIIMHCTBO CXOIATCS Ha TOM, YTO MXH M JIMIIAHHUKW CTAIM TYIMMKOBOW BETBBIO 3BO-
norun. To ecTh, BCEBO3MOXKHBIE TTAIIOPOTHUKH, IIBETHI M JIEPEBbs BEAYT CBOKO POJOCIOBHYIO HE
OT HUX, & OT BEIMEPIINUX MCHIO(PUTOB.

Y MXOB W JUIIAHHUKOB HET ceMsH. OHM Pa3MHOXKAIOTCS CIIOPaMU — MEJbYANIIMMU ITbI-
JIMHKAaMH, HE 3aIMIICHHBIMA 000JIOUKOW M HE COJACP)KAIIMMHU NMUTATeNbHbIX BemecTB. Coenu-
HUTBCS «OTIIOBCKAs» U «MAaTEpUHCKas» MBIIMHKA MOTYT TOJBKO B
Bojie. M3-3a 3TOro jauuib 0J1Ha U3 MUJUTMOHOB NBIJIMHOK MOXKET Mpe-
BpaTUTbCS B HOBOe pacTeHue. ['opa3no sdpdextuBHee apyroi cmo-
co0 pa3MHOXKEHHSI, KOTJa 4acTh PACTeHHs OTIENseTcs U pa3pacra-
ercs. Kcratu, Tak MOTyT pa3MHOXaThCs MPaKTUYECKU BCE pacTe-
Hus1. OIHAKO TaK HOBOE PACTEHHUE MOSIBUTCS PSIAOM, & CIIOPBI BETEP
MOYKET YHECTH 32 MHOTHE KHJIOMETPHI OT PACTEHUS-KPOTUTEISD.

Y MXOB HET KOpPHS, €CTh JIUMIIb YK€ 3HAKOMbI€ HaM BBIPO-

CTBI-PHU30UbI, KOTOPBIMU PACTCHUC KPCIIUTCA K 3CMJIC, KAMHIO UJIA




nepeBy. M3-3a 3TOro MOX He MOXKET IOJIy4aTh BOAY U a30T U3 MOYBBL. [109TOMY MXM MOCENAOTCSA
B CBIPBIX MECTax, II€ OHU MOI'YT BCEH MOBEPXHOCTHIO BIUTBHIBATH BOJY U IUTATEJIbHBIE BEIlle-
CTBa, PaCTBOPEHHbIC B HEed. Yamie BCero Mxu pacTyT Ha II0YBE, B KOTOPOM MaJIO MUTATEIbHBIX
BEILIECTB — BEJb 3/1€Ch UM HE OyAyT MelaTh pacTd JPYrue pacTeHUs.

JInmaliHUK — 3TO OYEHb MHTEPECHOE pacTeHHue. TouHee, ero U paCTEeHUEM Ha3BaThb TPY -
HO. Benp numaiiHUK — 3TO BOJOPOCIH U IpUOBbI, kKuBYyIIe BMecTe. ['pub ymeeT BOUTHIBATh BOLY
M a30T U3 TIOYBBI, & BOJIOPOCIIH, )KUBYIINE HA €T0 MOBEPXHOCTH, YMEIOT OCYHIECTBIATh (POTOCHH-
Te3, 00pa3ys U3 BOJBI M YIJIEKHCIIOrO Ta3a MO/ ACHCTBUEM COJHEYHOTO CBETa yIrJIeBOABI. Takum
00pa3oM 3TH >KMBBIE OPraHU3Mbl OTJIMYHO JOMOJHSIOT ApYr nApyra. I'pud u BOJOpOCHIb Tak XO-
pOILIO MPUCHOCOOMINCh APYr K JAPYry, 4TO 00pa3oBajld HOBOE pacTeHHE — JUMIAHMUK. Takoe
TECHOE B3aUMOJCHCTBHE HAa3bIBAETCA CUMOHO30M.

Mx# ¥ NTUIIAHHUKU CUMTAIOTCS OYEHb HECOBEPIIEHHBIMU pacTeHUsIMU. OJTHAKO MMEHHO
3TO «HECOBEPILEHCTBOY MO3BOJSET UM JKUTh B TAKUX YCIOBUSX, i€ JIOObIE IpYyrue pacTeHUs He
CMOryT cyuecTBoBaTb. OHM JIETKO MEPEHOCAT JlaXe INIyOOKoe 3aMOpaXMBaHUE U MOCIIETYIOLIee
BBICBIXaHME. biaromaps Tomy, 4TO MXH U JIMIIAHHUKA HEBEPOSTHO HENPUXOTIUBBI, OHU PaCIIpO-
cTpaHeHbI 1o Bcel miaHeTe. OHM pacTyT Aake Ha MoOepexbsiX AHTapKTUbI! YueHble Bo3jara-

FOT Ha JMIIaHHUK OOJIBIINE HaJCXKbI, NBITajACh BeIpAalllUBATh 3TO paCTCHUEC B KOCMOCCE.

3aoanus:
1. BaumarenbHO paccMOTpuTe pUCYHKH. C MOMOIIBIO TTOJIYY€HHON HH(POPMAITUU JOTIOTHUTE
MIPENJIOKECHHUS :

Cmebenv xeowa

Cmebenv niayna
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CMOPOHOCHbIN
. KOnocok

netHmn noGer

crnopaHrum

Yewynyarsl
NUCTbA

nmcTba
BeTBU
ctebenb \
X e aeceuﬂuﬂ*-
KOpeHb noGer

2. C moMoIIpi0 MPHUBEAEHHOTO OMHUCAHUS IUICCEHH IMOMPOOYHTE JI0Ka3aTh, YTO INIECEHb — TOXKE

TPUOBL.

MNnecHeBble rpuoGHI

Mnecexs NORBNAIWASCA Ha XNeda #
APYTiIX NPORYXTaX

TomE PHGs.

MNnecant NOXOWA HA CTYLEHWCTYI0

NNERKY 1IN KYCONEK

Gapara — 3néNoro, caporo, Syporo.
HexoTophie Brgy

MNECEHN HENONBIYIOT B ChIPORENan 4NR
NPHAANNA ChIpY

ONPEQENEHHOM APOMATA. MHOME BUAEL
nnecnesuix rpréon

HCHONBIYIOTCA B

MU KDOBHONOTIMECKON

NPOMBILNEHROCTI ANA

NONYMEHKA EMTAMIHOB,

AHTHEHOTHIOB, (DEPMENTOR,

CTEPORAHEIX FOPMONOE.

3.CornacHsl J11 BBl ¢ yTBepxkIeHHeM: «I puObl He pacTyT B oropoze»? O60cHyHTe CBOE MHEHHE.

4. Kakue u3 yka3aHHBIX POACTBEHHBIX pacTeHHi mnpowuspactaroT B Poccun?

[Tnaynsl. CrulOmIHBIMU 3apOCIIsIMUA IPOU3PACTAIOT B XBOMHBIX Jecax Ha KaBkaze, Cubupu, JlanbHem
Bocroke.

XBoimu. PacripocTpaneHsl IpakTHUECKHU 0 BCEMY 3€MHOMY IIIapy, HO MPEINOYUTAIOT YMEPEHHBIH
knuMmaT CeBEpHOTO MOTyIapHs.

[TanopotHuku. Berpeuatores B necax Asuu, Poccun, Mekcuku, Hopserun.

7 Kkjaace
Tema 1: Cmpykmypa u ceoiicmea éeujecmea
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Texcmbt Ons umenun:

Texer 1

BpoyHoBCKOE nBMXKEHHE — OECTIOPSA0YHOE IBIDKEHUE MaJbIX (pa3MepoM OKoyio 1 MKM) da-
CTHII, B3BEIIEHHBIX B JKUJIKOCTH WJIM Ta3e, MPOUCXOMSIEe MO JAEUCTBUEM TOJYKOB CO CTOPOHBI
MOJIEKyNl OKpykaromeit cpensl. OTkpsiTo P. Bpoynom B 1827 r. Buaumbie TOIbKO MOJI MUKPOCKO-
IIOM B3BEILIEHHBIE YACTUIIbI JBMXKYTCS HE3aBUCUMO JAPYT OT JIPYTa U ONHUCBHIBAIOT CJIOXKHBIE 3UT3aro-
oOpa3Hble TpaeKTOpuH. BpoyHOBCKOE BMKEHHE HE OCIIa0EBAaET CO BPEMEHEM U HE 3aBHCHUT OT XH-
MUYECKUX CBOMCTB cpeibl. VIHTEHCUBHOCTh NBMKEHHS YBEJIMYMBAETCS C POCTOM TEMIIEpPaTyphl
Cpelbl U C YMEHBIIEHHEM €€ BA3KOCTH U Pa3MEPOB YaCTHII.

B 1908r. XK. Ileppen Hauan KOJIMYECTBEHHbIE HAOMIOACHMS 3a JBUKEHHEM OpPOYHOBCKHX
4acTHUll 1oJ MUKpockonoM. Kpolieunsle mapuku nmoutu chepruieckoi Gopmbl U MPpUMEPHO OMHA-
KoBoro pasmepa IleppeH mosryyasn U3 ryMMUTYTa — COKa HEKOTOPBIX TPOIMUYECKHUX JEPEBHEB. DTU
KpOIlIeYHbIE ApUKH OBLIN B3BEIICHBI B TNIMLEPHHE, cofepxaiieM 12% Boasl. Boopyxusmuck ce-
kyHaomepowm, K. Ileppen oTmeuan u moTom 3apucoBbIBal (KOHEUHO, B CHJIBHO YBETMYEHHOM Mac-
mTale) Ha JucTe OyMaru MojioKeHHe YacTUIl Yepe3 Kaxkable NOoIMUHYThl. COequHss MOTy4eHHbIE
TOYKH MPSMBIMH, OH MOJIy4aJl 3aMbICIIOBAThIE TPAEKTOPHUHU, TPU U3 KOTOPHIX MOKA3aHbI HA PUCYHKE

14.

3aoanus:

1. Tlo puCyHKY OIpeIneNuTe CpeIHUue CKOpO-

CTH TpeX OpOYHOBCKHMX YacTHUIl 32 MEpBbIC

10 muH HaOIIIOAECHUSL.

2. Omnpeznenute, MOYeMy CKOPOCTH 3THX 4a-

CTHII TI0O BEJIMYMHE M HAMPABIICHUIO Pa3JIH-
YaroTcs MEeXIy co00i? YKakuTe HECKOJIb-

KO OCHOBHBIX IIPUYHUH OTOI'0 pa3Inyusd,

BBI6paB W3 CIINCKAa BO3MOIKHBIN HOMCP

MpaBHUJIbHOTO OTBCTA: PucyHok 14
1 — OHU UMEIOT Pa3NIUYHYIO MAcCy; 2 — OHU UMEIOT
pasnuuHyio Gopmy; 3 — UX CTOJKHOBEHHUS C MOJIEKYJIaMHU OKPYXAlOIIeH cpebl HMEIOT CITyJYaiHbIN
Xapakrep.
3. Kak morna Obl BBITIISIETh TPACKTOPHUSI OPOYHOBCKOM YAaCTHUIIBI TIPH HAOIIOJICHUH €€ T10-
noxxenus He yepe3 30 cexyH, a uyepe3 kaxbie 10 cexynn? M3o00pa3ute BOSMOXKHYIO TPAEKTOPHIO
YaCTHUIIBI, HAJOXKKUB €€ Ha TPACKTOPHIO, MOJYUYESHHYIO TIPH M3MEpEHUsX moiioxkenus depe3 30 ce-

KyHI. CTpenikoif 0003Ha4eHO HallpaBieHHe IBUKEHHSI OPOYHOBCKON YaCTHIIBL.
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Tekcr 2

duddy3us

Hudody3uto ynoOHO HaOm0AaTh B T'YCTHIX refsX. Takol resib MOKHO NMPUTOTOBUTH, HAMOJI-

HUB OaHOuKy 4-5%-HBIM pacTBOpOM kenaTvHa. JKelaTuH cHaydajga JOJDKEH HECKOJBKO 4YacoB
Ha0yxaTbh, a 3aTEM €ro IMOJIHOCTHIO PACTBOPSIOT MpPH NEepeMENIMBaHUM, ONyCTUB O0AHOUKY B rops-
yyto BoAy. [locie oxmaxaeHust moiaydaeTcsl MOYTH MPO3padHblid refib. ECii ¢ MOMOIIBI0 OCTPOro
MUHIETa OCTOPOXHO BBECTH B IIEHTP 3TOM Macchl HEOOJIBIIONW KPHUCTAJUIMK MEpMaHraHaTa Kajus
(«MapraHiOBKK»), TO KPUCTAJTUK OCTAHETCS] BUCETh B TOM MECTE, IJIe €r0 OCTaBHUJIU, TaK KaK reib
HE JIaeT eMy ymnacTb. YK€ yepe3 HECKOJIbKO MUHYT BOKPYI KpHUCTAJJIUKa HAYHET PacTU OKpalleH-
HBIM B (MOJIETOBBIN IBET IIAPHUK, CO BPEMEHEM OH CTAHOBUTCS BCe OOJIbIIE U OOJIbIIIE, TOKA CTEHKU
0aHOYKHU He UCKa3sT ero GopmMy. Takoi xe pe3ynbTaT MOMXKHO MOJIYYUTh U C MTOMOIIBIO KPUCTAIH-
Ka MEJHOTO KYIopoca, TOJIbKO B 3TOM ClIydae MIapUK MOJIYYUTCS HE (PUOJIETOBBIM, a TOIYOBIM.

Bonpocwtl ona oocysycoenusn:

- [louemy okpamennas u3-3a nuddys3un o61acTs rens umeer popmy mapa?

- Kak u3menutcs gopma u pa3mepbl OKpalIeHHON 00JaCcTH NP YBEJIUYEHUH TEMIIEPATypPhl
relis: YBeJIMYUTCS, YMEHBIIUTCS, HE U3MEHHUTCSI, U3MEHUTCS?

- Kak usmenutcs ¢popma okpaieHHONW 00JIacTH, €CIM U3HAYAIBHO CO3/1aTh U MOIIePKUBATH
pasnuuue TeMIepaTyp BepxHei yacTu eMKocTu (0oliee Harperasl) M HIOKHEH yactu (Oosee X0mo/-
Has)?

3aoanus:

1. N306pa3ute Ha pUCyHKE MpearnoiaraeMyr GopmMy OKpameHHOH 00IacTH resl.

Texer 3

Tel yxe 3Haemb, YTO Kaxaoe (UINYECKOE TEJIO WM SBJICHHE XapaKTepU3yeTcs
ompeneneHHbIMU (PU3HMUECKUMH BenHMuMHaMU. HamomMHHM HekoTopble U3 (PU3MYECKHX BEIHYMH:
Macca, CKOpoCThb, 00beM, BpeMsi, TeMIepaTypa, AnuHa. [Ipu u3yueHun Ten v SBICHUN HeoOX0AUMO
MPOU3BOJUTHh M3MEpPEHUS (U3NYECKUX BeIMUMH. Kaxayro (QU3NYecKyr0 BENIUYHMHY U3MEPSIOT B
ONPENICTICHHBIX €IMHUIIAX, KOTOPbI€ HA3bIBAIOTCS €IUHULIAMH JIAHHOW BEJIMYMHBI. 3HAYEHUE OJIHUX

(pI/I3I/I‘-ICCKI/IX BCJIIMYHUH HU3SMECPAKOT € IMOMOIIBIO HpI/I60pOB. FOBOpﬂT, 4YTO HPOU3BOIAT IIPAMBIC
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u3MepeHus: PU3MUECKUX BENMYMH. 3HAYCHUE IPYrUX BETUYMH IMOJyYaroT MyTeM BBIYUCICHUH. DTO

KOCBCHHBIC U3MCPCHUS.

Brimonuute 3alaHrueC, CBA3aHHOC C TIPSAMBIMH W KOCBCHHBIMH HU3MCPCHHAMH, a IIOTOM

MNpEACTaBbTC PE3YJIbTAThl OIIbITA B BUJC cToJI04YaToi AuarpaMmel, YTOOBI HamsIAHEC MPEACTaBUTh

pe3yabTaThl CBOEH pabOTHI.

B tabmuiie npuBeneHbl 3HAUCHUST MacChl U 00beMa 4eThIpeX 00pa3IoB M3 MOKa HEH3BECT-

HBIX HaM BCIICCTB.

OO6pa3zisl Macca, kr O6bem, M3
Oo6paszerr Nel 3,65 0,0005
Oo6pazerr Ne2 5,4 0,002
Oo6pazerr Ne3 11,3 0,001
Oo6pazerr Ne4 14,6 0,002

3aoanusn

1. Onpenenute, U3 KaKOTO BEIMIECTBA CAENAaH KX bl oOpazen. OnuimmTe, Kak Bl OyaeTe
9TO JeNaTh ¥ YTO BaM JIsl 3TOTO MOHAT00UTCS.

2. VkaxuTe, KaKue JJaHHBIC BBl TIOJIYYUTE B PE3YJIbTATE MPSAMBIX U3MEPEHUM, a KaKue — B pe-
3yJbTaTE KOCBEHHBIX.

3. [IpencraBbTe MOTYyYCHHBIE BaMH PE3yJIbTaThl B BUJIE CTOJI0YATON nuarpammsl. [lomymaii-
Te, 4YTO OylIeT O3HayaTh BHICOTA KaXXJOro crosilOuka Ha nuarpamme? Kakue moamucu OynyT mon
KaKIBIM CTOJIOMKOM?

4. TlompoOylTe MPeIOKUTh CIOCcO0 (MM CIOocoObl), KaK M3MEPUTH C MOMOIIBIO Jlabopa-
TOPHBIX PBIYAXKHBIX BECOB MACCy Tela, KOTOPOE OKA3aJI0Ch HEMHOIO TSKEIEE CYMMapHOM MaccChl
BCEro UMerolerocs Habopa rups. bynem cunrtaTh, 4TO cCymMMapHasi Macca rupb cocTaBisier 1,5 kr, a
Macca Teja BpsJ JIA IPEBbIIIAET 2 KT.

Tema 2: Mexanuueckoe osuicenue. I'uopoycunumens

Texcm Ons umenus:

[lepBrpIii MaTeHT, CBSI3aHHBIA C TUAPABIMYECKUM YyCUJIEHHEM, Obul mosydeH Dpenepuxom
Jlanuectepom B BenmukoOputanuu B 1902 rony. Ero uzoOperenue mpeacTaBisiio coOOM «yCHIH-
TEIbHbIA MEXaHU3M, IPUBOJIMMBIN MOCPEICTBOM TMAPABINYECKON sHeprum». B 1926 rony nnxe-
Hep [Tupc Oppoy npoaeMoHcTprupoBan B kKomnaHuu J[xeHepana MOTOPC TUAPOYCHIIUTEND PYJIA.

OpHa U3 BO3MOXKHBIX KOHCTPYKIIUN aBTOMOOMIBHOTO THAPOYCHIUTENS PYJIsi, HA3bIBAEMOTO

30JI0OTHUKOBBIM, H300paXkeHa Ha pucyHke 15.
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L (1)
) A ) O1 1 Kauanbl ruapopacnpenenurens (3)
‘ ©) Hacoca K ~

(2)

Pabousdi nopiucHs

Brixoaxoe 3ses0 (5)

PucyHok 15

B aT0il cxeme mepemernieHue ynpapisiomend pykosTku (1) BOpaBo depe3 MEXaHMUYECKYIO
CBSI3b BBI3BIBAET CMEIICHHUE 30JI0THHKA (2) Tarke BIpaBo. [Ipu 3ToM OTKpBIBaIOTCS KaHaJbl 30JI0T-
HUKOBOT'O ruzpopacnpenenutens (3), B pe3ynbTaTe 4ero ruipaBindeckas *KUAKOCTh OT Hacoca Io-
naércs B MPaBylo MOJIOCTh ruApoasuratens (4). B 3Toil nosoctu ruponuanHapa BHEIIHUM HACco-
COM co03/1aéTcs N30BITOYHOE JABJIEHHE, U, KAK CIEJICTBHE, BBIXOJHOE 3BEHO (5) ABMXKETCS BIIPABO,
TO €CTh B TOM K€ HalpaBlieHUH, 4To U pykosATka (1). IlockonbKy BeIXOIHOE 3BEHO (5) HKECTKO CBS-
3aHO C KOPITycOM pacnpezenurens (6), To nepeMelleHne BEIXOIHOTO 3BEHa BbI3bIBAET TAKOE K€ IO
BEJIMUYUHE MepeMeleHHe KopIlyca pacnpenenutens. B pesynprare cMelieHus Kopiyca pacrpene-
JUTeNs, KaHansl (3) B ruipopacnpeieuTeNne NepeKpbIBalOTCs MOsACKaMU 30JI0THUKA M IT0Ja4a yKu JI-
KOCTH OT Hacoca B MOJIOCTh THAPOLMIMHIpA Mpekpamaercs. Takum o0pa3om, U yIpaBisioLias py-
KOSITKA, U BBIXOJHOE 3BEHO YCTPOMCTBA JBMXKYTCS CUHXPOHHO. OJIHAKO 3a CUET TOro, YTO YCHUJIUE
Ha BBIXOJHOM 3BEHE CO3Ja€Tcs 3a CUET JaBJICHUs, Pa3BUBAEMOI0 HACOCOM, TO 3TO YCHJINE MHOIO-
KpaTHO OoJIbllle, YeM YCUJIME, IPUKIIAAbIBAEMOE K pyKosTKe onepaTopoM. Koaddunuent ycunenus
CIIEASIUX TUAPONPHUBOAOB MPAKTUYECKHM HEOIPAaHMYEH, U MOIIHOCTb BXOJHOI'O CUTHAlIa MOXET

OBITE YMCHbBIICHA 10 HUYTOXHO MaJjoil BEeJIMYUHEI.

3aoanusn:

1.0Onpenenute, Kyaa OyaeT ABUTaThCs BBHIXOAHOE 3BEHO MPU MEPEMELIEHUH PYKOSTKH Bile-
BO?

2. Ilogymaiite, ecnu JaBlieHUE THIPABINYECKOM KUJKOCTH, CO3/1aBA€MOE BHELIHUM HAco-
COM, YBEIIMYHTh, TO KaK U3MEHUTCS CHJIa, IEUCTBYIONIAs Ha pabounii MOPIIeHb?

3: Byner nu ocraBaThCs MOCTOSIHHOM CWIIa, ACMCTBYIOIIas Ha pabouuii MOPIIEHs BO BpeMs

NEPpCMCIICHHUA PYKOATKU MPHU OTKPBITHIX KaHAJIaX rm[popacnpeuem/nenﬂ?

Tema 3: 3emnsn, mupoeoii okeau
Texcm Onsa umenus:
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DX0JOT mpencTaBisieT co0oil mprubop, KOTOPHIA HCIOJIB3YET YIbTPa3BYKOBBIC BOJHBI IS
WCCIIEIOBAaHUS CTPYKTYPHI U peibeda THa, 0OHAPYKEHUS TOJIBOIHBIX 0OBEKTOB U PHIOBL. JXO0JIOT
COCTOHT U3 JBYX YacTell — JaTuyMKa, COJEPIKaIlero YCTPOHCTBA Mepeaadu U IpueMa ylIbTpa3ByKo-
BBIX BOJIH, U AMCIUIes. JlaTuuK ycTaHaBIMBAeTCA HA THUILE CyJHA HIKE BaTepiIMHUU (YPOBEHB IO-
rpyXeHus cyaHa). JlaT4rK MOoChIIaeT CUTHAIBI B CTOPOHY JHA U IPUHUMAET CUTHAIBI, OTPaKCHHBIC
OT JIIOOBIX TpensATCTBHA. JlaHHBIE OT AaTuMKa 00pabaThIBAIOTCA M BBIBOJSATCS HAa SKPaH JUCILUIES B
BUJIC IBUKYIIETOCS rpaudeckoro n300paKeHHst THA U BCEX OOBEKTOB HA IMyTH CUTHAIA. DTO T03-

BOJISIET coOpaTh HHPOPMAITHIO 000 BCEM, UTO €CTh B TOJIIIEC BO/IBL.

3aoanusa: - P P

1.JInst moctpoenust n300pakeHs JHA U OOBEKTOB Ha
MyTH CHTHAaTa HEOOXOMMO BBIYHCIHTH PACCTOSHUE OT JaT4YH-
Ka-U3JTydaTelis yAbTPa3BYKOBBIX BOJH JIO TPEMATCTBUSA. YIIb-
TPa3BYKOBBIE BOJIHBI PACIPOCTPAHSIOTCS B BOJIE CO CKOPOCTHIO
okosio 1500 m/c. Ykaxkute, 4TO JOJKEH U3MEPHUTH IXOJIOT JJIs
MTOCTPOCHUSI H300paKeHus?

2. Awmepuxanckuii yudeneiii P. Copmact B 2004r.

YTBEPKIaJl, UTO OOHAPYKIII JIeTeHIapHYy0 ATinantuay B Cpe-

I3eMHOM Mope, 6mu3 Kunpa. OH mpoBen uccieqoBaHie MOBEPXHOCTH 3eMIIM Ha riayoune 1.5 Toic.
M C TTOMOIIIBIO IX0JI0Ta U 0OHapYxui 6osee 70 coBMageHN ¢ OMUCAaHUAMH AKpPOTIOJST ATIaHTH/IB:
MHOTOKHUJIOMETPOBAs CT€HA, XOJIM, OKPYKEeHHbI! BajoM, INIyOOKHE PBBI, a TakKe Oepera BhICOXIIEH
pexu. Hapucyiite ynpoIeHHY0 cXeMy €ro ucciae10BaHuil.

3. B Mopckoii BoJie CKOPOCTh YIbTPa3BYKOBBIX BOJH YBEIUUYHMBACTCS C POCTOM JABJICHUS.
OmnpenensgeMoe 3X0JI0TOM PacCTOSHUE /10 IHA OyAeT OTINYaThCsl OT HCTUHHOTO?

Bribepure npaBuiIbHBIN OTBET:

1) ono Gyzer Gosblie, 2) oHO OyJeT MeHblIlIe, 3) OHU OYAYT paBHBI.

Tema 4: Mapuanckas enadouna

Texcm onsa umenusn
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Mapuanckas BmaguHa — IiIyOoyaiiliiee MEeCTo 3¢eMHON MOBEPXHOCTH. PacnosoxeHo oHO Ha
3anaaHou okpanHe Tuxoro okeana B 200 kuimomeTpax BoctouHee MapuaHCKOro apxurienara. yue-
HbIe-OKeaHorpadbl 10JIroe BpeMs MBITAIUCH Y3HATH €€ HCTUHHYIO TyOuHy. MccnenoBanus pa3HbIX
JIeT 1aBay pa3Hble 3HaYeHHA. Jle7lo B TOM, YTO Ha TAaKOH KOJIOCCAIBHON ITyOMHE NIOTHOCTh BOJIBI
YBEJIMYUBAETCS 10 Mepe NpUONIMKEHUS KO JHY, IO-

9TOMY M CBOMCTBA 3BYKa OT JXOJIOTAa B HEW TOXKE Me-

HstoTcs. [IpuMeHnB BMecTe ¢ 3X0I0TaMu 0apoMeTpsl v, W/ ook Y
¥ TEPMOMETPHI Ha pa3HbIX ypoBHsX, B 2011 romy 6bu10 2600 23 |7 ; L
YCTaHOBJIEHO 3HaueHHe riayounsl 10994 + 40 meTpos. 25001— —
JlaBnieHne Ha JHE MOJBOHON PACCENMHBI COCTABISET 2400 5544
1072 armocdepsl, wim 108,6 MIla. 2300 [ —

3a BpeMs, NPOLIEANIEE ¢ MOMEHTA OTKPBITHUS 2100 05
riryoovaifiero KaHbOHA, YAAa4HO JOCTHYh €ro JHa 2000 p= ~
yAaBajoCh TOJIBKO 4eThipe paza. B 1960 roxy riy6o- 1900 — s
KOBOJIHBIN Oatuckad «Tpuect» BIepBbIE B MUpE CIY- 700 |~ — #}5
CTHJICSI Ha caMoe JHO MapHaHCKOH BIaJUHBI C IBYMSI 7600 v ;
naccaxxupamu Ha Oopty: jaeiitenantom BMC CIHIA 750‘7’/’/ !
Jlonom Yommem u mBennapckum okeaHorpagpom XKa- 74&{9 20 40 60 80 100 20 t,%

koM [Tukapom. B 90-e rossr xeno6 uccaeaoBant sSmoH-
ckuii 6ecmtoTHBIN 30H «Kaikoy, mpuHecmuii co aHa ITPoOkl Mila, B KOTOPBIX ObUTH OOHAPYKEHBI
OaKTepuH, YepBU, KPEBETKH, a TAKXKE KapTUHKU J0ToJe HeBegomoro mupa. B 2009 romay moxopur
0e31Hy amepukaHcKuil po6ot Nereus, HOJHSABIINI CO HA MPOOKI MIla, MUHEPaJIbl, 00pa3ibl Tiry0o-
KOBOJIHOH (ayHbI U PoTO oOuTareneit HeBenoMbIx riyouH. B 2012 roay B 6e3/1Hy B OJJMHOYKY CO-
Bepimi norpyxenue Jlxerimc Kamepon — aBtop «Tutanukay, «Tepmunatopa» u «Aparapay. OH
IIPOBCII HA OHE 6 4JacoB, CO6I/Ipa$I HpO6LI IPYHTa, MUHEC- 3asucumocme ckopocmu yasmpaseyka (vacmoma 12 Mry)
8 8o0e om OaeseHUA U memmnepamypbi

panios, (daynsl, a Takxke aenas Gororpaduu u 3D Buaeo-
cbeMKy. Ha ocHOBe 3TOTr0 MaTepuana Obl1 co3ian GuibM «BbI30B 6e31HeY.

3aoanus:

1./Ins BBIYMCIIEHUS] TUAPOCTATUYECKOrO JABJIEHUS BOJbl HAa JHE MapuaHCKON BIIaJUHBI
p=pgh Heo0X0 MO 3HATH INIOTHOCTH MOPCKOM BOJIBI (IIPH HOPMABHBIX yCIOBHIX p=1028 kr/m’),
rnyouny Braguael h=10994 M u yckopeHue cBoOOHOTO TaaeHus §=9,8 M/c®. BEIYHCICHHS AIOT
pesynbTar okojo P=110 MIla. O6wsicHuTe, OYEMY peajbHOE AaBieHHE OyleT MpeBbIATh MOJY-
YEHHBIN Pe3yNbTaT BHIYMCICHUN?

2. B MopcKkoii BoJie CKOPOCTh YJIbTPa3BYKOBBIX BOJIH 3aBUCHUT OT TEMIEPATYPHI, COJIEHOCTH U

riryouHsl. [Ipy HopManbHOM JIaBJICHUHU U TEMIIEpaType OHa COCTaBIsET B cpeaHeM okojio 1500 m/c
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" YBCIMYUBACTCA C POCTOM JAaBJICHUA. Ecmm Bo3MOKHEI HU3MEPCHUA BPCMCHU MPOXOKACHHUA YIIb-
TPa3BYKOBOTO CHUTHaJIa HXO0JIOTa a JIO JJHA BIAJMHBI U 00PAaTHO TOCIE OTPAKEHHUS, KAK BBIYMCIHUTH
ee rmyouny? [IpemioxkuTe CBOi allrOPUTM pacyera.

3. B Mapuanckom xenobe Ha TITyOMHE OKOJIO JBYX KHJIIOMETPOB KIYOSTCS «UEpHBIE KY-
PUIBIIHUKN» — UCTOYHUKH FeOTepMaJ’ILHOfI BOABI C CCPOBOAOPOJIOM U APYIrMMHU BCUICCTBAMHU, KOTO-
pBIC TIPH KOHTAKTE C XOJIOJHOM BOJOW MPEBpAIIAIOTCS B YepHBIC CyIb(uasl. J[BrokeHne Cyinb(u I-
HOW BOJBI HANIOMUHAET KJIyObl YepHOTro AbiMa. TemriiepaTypa BOAbI B MECTE BBIOpOCA JOCTUTAET

450° C.

Ha cesepe KaHBOHé-.paCHOHO}KCHBI «Oenble KypUJIbIINKNY» — TeW3ephl, U3BEPralOLIUe KU/~
KU yriekucnbeii ra3 npu temnepatype 70-80° C. ['opsiure MCTOYHUKHU «IOJOTPEBAIOTY JIEASHbBIC
BO/JIbI, TIOJ/IEPKHUBAs JKU3Hb B O€3[1HE — TeMIeparypa Ha JHe MapuaHCKON BIAJAMHBI HAXOJIUTCS B
npeaenax 1-3° C. Ilouemy okeaH B 30HE BBIOpOCA T€OTEPMAIbHBIX BOJ TEMIIEPATYPOM 400-450°C

HE 3aKuraer?
Tema: 3emnvie npoueccot

Texcmul 011 umenus:

Teker 1

«ITocne obena moroaa OblIa JkapKas; Mbl IEPEILIA B CaJl U MHJIM Yaid MO TEHbIO HECKOJIb-
KHX 1010Hb. Mexay npouum c3p Mcaak ckazan MHE, 4TO TOUHO B Takoi ke 0OCTaHOBKE OH Haxo-
JIUJICS, KOTJIa BIEPBBIE €My MPUIILIA B TOJIOBY MBICIH O TAToTeHuH. OHa Oblila BhI3BaHA MaJICHUEM
s010Ka, KOT/1a OH CHUJIEJN, IOTPY3UBIIUCEH B AyMbL. [loueMy s010Kk0 Bcera majgaeT OTBECHO, MOIY-
MaJ OH Mpo cedsi, ToYeMy He B CTOPOHY, a BCEria K IeHTpy 3emMin. JJomkHa cylecTBoBaTh MpUT -
raTesnbHas CHUJIa B MaTepuu, COCPEOTOUEHHas B LeHTpe 3emiid. Ecnu Marepus Tak TSHET APYryro
MaTepHIo, TO JOJDKHA CYIIECTBOBATH MPOTIOPIIHOHAIBHOCTE €¢ KonnyecTBy. [loaToMy s16510K0 mpH-
TATUBAET 3eMIIIO TaK ke, Kak 3emurst s10510ko. JlomkHa, cleaoBaTenbHO, CYIIECTBOBATh CUja, TO-
no0OHas TOW, KOTOPYIO MBI Ha3bIBa€M TSHKECTBIO, IPOCTUPAOINASACS 110 Beell BeeneHHoiy.

Bonpocel ona oocyycoenusn:
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- O uém roBopurcs B TekcTe? Kak ero MoxHO 03ariaBuTh?

- Kakoe coObITHE, €clTi BEpUTh pacckasy, Bbi3Bajio y M. HproToHA MBICIB O TATOTEHUU?

- I'me B 3TOM pacckasze rOBOPUTCS MO CMBICITY ITOYTH TO K€ CaMO€, YTO HAIMCAHO U B y4eOHUKE:
«I pasumayuonnoe npumsadicenue 1106020 mena nPosAGIAemcs mem 3amemuee, yem Oovue e2o
maccan?

- OCHOBBIBAsICh Ha TOM, YTO OIIMCAHO B 3TUX BOCIIOMHHAHMSIX, C/ieiaiu Obl Bbl Ha MecTe HproToHa
BBIBOJI O BCEMUPHOM XapaKTepe TATOTEHUs UM TOJIBKO O CYILIECTBOBAHUU TATOTEHUS MEKIY 3eM-
neit u npyrumu tenamu? OTBeT 000CHYITE.

3aoanue: Haiinure B IHTepHeTe nin OyMa)kHBIX HCTOYHUKAX HMHPOpPMALUIO 00
N. Herotone. UeMm 3HaMEHHUT TOT BEJIMKUHM YYEHBIN, KPOME TOTO, YTO IO JIET€H/IE€ OH OTKPBLI 3aKOH
BCEMHUPHOTO TSATOTEHUS, KOT/Ia €My Ha TOJIOBY yIaJio sSi0JI0K0?

Teker 2

OO6paTuTe BHUMaHuE, KaKO€ HMHTEPECHOE SIBJICHHE MOXKHO HaOJI0/aTh, UCIOJIb3YS Camo-
JIeNIbHOE TIPOCTOE YCTPOHCTBO.

Heo0xoamMo B3SITh SIIUK, B OJJHON W3 CTEHOK KOTOPOTO C/AeNaTh OTBepcThe AuaMeTpom 10
caHTUMETPOB. [[pOTHBOMNOJIOKHYIO CTEHKY HaJ0 CHATh W 3aTAHYTh YHPyroil mieHkoil. Eciou trenepb
HAIlOJHUTh AIIUK ABIMOM, CKaXEM, U3 «CYXOIO JIbJia», U WIEIKHYTh M0 IUIEHKE, TO U3 OTBEPCTHUS
BBIPBETCA BPAIAOIIEECs TYMAaHHOE KOJIBIIO.

OO0pa3yroTcst Takue KOJIbIIAa OT 3aBUXPEHUN BO31ayXa y KpaeB oTBepcTHs. Bo3Hukimas «3a-
KpYTKa» CIOCOOHA 3aMETHOE BpeMs COXpaHATh (Gopmy KoJiblia. HaloBUMBIINCH, MOYXKHO JOOUTHCS
TOT0, YTO KOJIbIA OYyT TOTOHSTH, YAAPATh WM MPOXOTUTH IPYT Yepe3 Apyra.

B npupone 3aBuxpenms, npapnia, yKe He KOJbLEBbIE, IOPOKIAIOTCA, K IPUMEPY, BOCXO-
JSIIMMHU TOTOKaMU HarpeToro Bo3/yXa. JTO SBJIEHUE YAaCTO BCTpeUYaeTcs B MycThIHAX. [logHnMasch
BBBICh, BO3[IyX 3aKpYyYMBA€TCs, BTSATHUBas B ce0sl MECOK U MbLIb, KOTOPBIE BBIJAIOT Pa3Mephl ITHX
BpAIIAIOIINUXCS] BO3AYIIHBIX CTONOOB. X Ha3bIBalOT cMep4u. bbIBaeT, YTO OHM JOCTUTAIOT JECST-
KOB METPOB B LIUPUHY U COTEH B InuHY. Takue cmepuu, Ha3biBaeMble B CeBEpHOU AMEPHUKE «TOP-
HA/10», CIOCOOHBI BBI3BAaTh HEMAJIbIE pa3pylieHus. MIX cuiibl XBataeT, 4ToObI IEPEHOCUTH I0Ma.

Ho ectb u puckoBble mro0UTeNHN cMepuell — miaHepucThl. MM ynaercs Tak MCIOJIb30BaTh
BHUXPEBOE BpallleHHE BO3/yXa, YTO OHO MOJAHUMAET IUIaHEPhbl Ha OOJIBILIYIO BBICOTY.

Bbl MOXxeTe M caMH YCTpOMTH HEOOJBIION MBUIBHBIA CMepU, €ClU MOKPYTHTE JIOIIEUKON
BOJIM3M HArpETOro y4acTKa 3eMJIM UM acdaibra.

3aoanus:
1. BeigenuTe cocTaBHbIE YaCTH B IIPEJCTABICHHOM TEKCTE, YCTAHOBUTE MEX/1y HUMU B3au-

MocCBs3H. O3arnaBbTe TEKCT.
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2. Chenaiite puCyHOK CaMOJICIbHON YCTAHOBKH, C IOMOIIBIO KOTOPOI MOYKHO MOJTYIHTh
BpalIaloIHecs: TYMaHHbIC KoJiblla. M300pa3ure Konba:

- KOTOPBIC JIOTOHSIOT IPYT Apyra,

- KOTOpBIC MPOXOJAT APYT Yepe3 pyra.

3.Hepe‘-H/ICJII/ITC, KaKHNC HAYKH CJIICAYCT U3YUUTD, LITO6I)I 3aHUMATbCA UCCIICAOBAHUEM TOPHA-
710.

4. ONUIIUTE OTBIT C BECAMH, IIAPOM M CTAKAHOM BO/IbI, KOTOPBIE H300PaXKCHBI Ha PHUCYHKE.
[Tpomomxute cnenyrommue Gpasbr:

- JUISL OTIBITA UCIIOJIB30BAHO Clie/ytolee 000pyI0BaHuUE:!

— B nepBoii yactu omnbITa Aenaiu CIeAyOIIee:

— [Tpu »TOoM HabOMIOIATH, YTO

- Bo BTOpOI1 yacTh onbITa MOCTYINIIN TaK:

- [Ipu sTOM yBHIENH, YTO

- CHC}IOB&TGJ’IBHO, OIIBIT CBUACTEIILCTBYECT, YTO

Tema 6: Yenosex u 300posve

Texcmul O umenusn

Teker 1

CunTtaercs, 4YTO CUCTEMATUYECKUE, HO YMEPEHHbIE (PU3NYECKUE YIPAKHEHUS MOJIE3HbI IS
HaIIero 3/0pOBbA. Bo BpeMs TPEHUPOBKH MBIIIIBI PACXOIYIOT OOJIBIIOE KOJIHMYECTBO SHEPTUU U
TpeOyIOT OONBIIOTO KOJUYECTBA MUTATENBHBIX BEIIECTB W KHUCIOPOAA, KOTOPHIE JOCTABISIOTCS
KpoBbI0. UTOOBI 00ECTIEUUTh MBIIIIBI BCEM HEOOXOIUMBIM, YBEIIMYUBACTCS UX KPOBOCHAOXKEHHE.
Bo BpeMst TpeHUPOBKH KUPHI HE OTKIAIBIBAECTCS B MBIIIIIAX, 4, HAOOOPOT, PACIICTUISIOTCS IS TI0-
JIy4EHUS SHEPTHHU.

3adanue: Bripa3zuTe CBOE OTHOIIEHHUE K CIEAYIOUIUM yTBEpKaeHUsIM: «Jla unu Her»

a. Cucrematudeckue (pu3ndeckue ympaxHeHHsI CKOpee MOJIE3HbI, YeM BPEIHBI.

0. OusnuecKue ynpaxHeHHsI MOJIEe3HbI A7 MPOPHUIAKTUKH 3a00JIeBaHUN Cepla U COCYIH-

CTOU CUCTEMBI.
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B. Dusnueckue ynpaKxHEHUs IPUBOJAT K IIPABUIIBHOMY IIUTAHUIO.

r. Ou3nvecKkue ynpaxHeHUs! TOMOTA0T U30eXKaTh JIMIITHETO Beca.

Texcer 2
Kapuec 3yooB

bakrepun, xuBylue y Hac BO PTy, SABJISAIOTCS NPUYMHON Kapueca 3yooB. Kapuec cran
npobnemoii ¢ Hadanma 18 Beka, Korma caxap CTall JOCTYIHBIM Onarojapst YBEIWYECHHUIO €ro
IIPOM3BO/ICTBA U3 CAXAPHOTO TPOCTHHUKA.

B Hacrosiiee Bpems Mbl MHOTO€ 3HaeM o kapuece. Harpumep:

bakrepuu, KOTOpBIE SBIAIOTCS IPUYUHON KapHueca, IUTAKOTCS CaXapoM.

Caxap npeBpaiaercs B KUCIIOTY.

Kucnora noBpexxaaer moBepxXHOCTh 3yOOB.

Uucrtka 3y00B oMoraeT NpeJoTBpaTUTh Kapuec.

Bonpocwt ona oocyncoenusn:

- KakoBa posib Oaktepuii mpu kapuece 3y00B?

3aoanusa:

1. Ha rpaduke nokazano norpebiieHue caxapa U 4UCIIO CIydyaeB Kapueca B pa3HbIX CTpaHaXx.
Kaxxnas ctpana Ha rpaduke npeacrtaBieHa Touko. Kakoe w3 cieayrommux BhICKa3bIBaHUM I101-
TBEpK1aeTCsl JAHHBIMU, IPUBEICHHBIMU Ha rpaduke?

a. B HekoTophIX cTpaHax JIOAW YUCTAT 3yObl Yallle, 4eM B APYTUX CTpaHaX.
6. UYewm OoJbliie JIIOIM €T caxapa, TeM 0oJiee BEPOSITHO, YTO Y HUX OYyJeT Kapuec.
B. B mocrnennue roapl BO MHOTHX CTpaHaxX yBeIMYHIIaCh 4YacTOTa 3a00JIeBaHUM KapruecoM.

r. B IOCJIE€AHUE I'OJIbI BO MHOT'HMX CTpaHax HOTpe6J'IeHI/Ie caxapa yBCJIMYUJIOCh.
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2.0TMeThTe TOJIBKO OJIHY KJIETKY B KaXKA0H cTpoke: HackoiabKko BaM MHTEPECHO y3HATH Clie-

nytomiee? I'e u kak BbI MOKeTe 00 3TOM y3HATh?

O4YCHb MHTCPCCHO | UHTCPECHO | MAJIOUHTCPECCHO | HC UHTCPECCHO

a) Y3HaTh, KaK BBITIISAAT O]l MEKPO-

CKOITOM OaKTepHH, pa3pyuiaroue 3y-
OBl

0) Y3HaTh O CO3JJaHNH BaKIIMHBI,
MpeoTBpAIlaIoIIeH Kaprec 3y0oB

¢) [lonsTh, Kak nuIa, He coeprKalas
caxapa, MOXKET CTaTh IIPUYMHON Kapue-
ca 3y0oB

8 kiacc

Tema 1: Xumuueckue npoueccol
3aoanusa:
1. OnumuTe ABa mpoiecca, KOTOpbIE MOTJIM Obl Bbl HAOMIOJaTh BO BpeMsl XUMUYECKOU pe-
aKIuu:
VY4eHUK BhICHIIIAJI HEMHOTO MOPOIIKa B MPOOUPKY. 3aTeM OH A00AaBHII B MOPOIIOK KHUAKOCTH

1 B30oJaTan npooupky. [Ipousomnuia xumMmudeckas peakius.

Texcm 012 umenusa:

DJIeKTPOJIN3 AJTIOMHUHMS

ITo comeprkaHUIO B 3eMHOM KOPE AIFOMUHUIN 3aHMMAET TIEPBOE MECTO CPEIU METAJLIOB. 3eM-
Hast Kopa Ha 8, 8% COCTOUT U3 aTOMUHHMS (JUIS CpaBHCHHMS, COAEpIKaHUE Kee3a B Heil — 4, 2%).
OnHako ATOT XMMHYECKH aKTUBHBIA METAJJT HE MOJKET CYIIECTBOBAaTh B CBOOOJHOM COCTOSTHUU H
BCTPEYACTCS TOJIBKO B BHJC Pa3IMUHBIX coeauHeHuid. OCHOBHAs MX Macca MPUXOAUTCS HAa OKCH/IL
amomunus (Al,O3). D10 coenrHeHHEe B 00MXOJE OHO HA3bIBACTCS TIIMHO3EMOM, WJIM MPOCTO TIIH-
HOM.

B xonme 19 Beka Oblna pa3paboTaHa TEXHOJIOTHS MPOMBIILICHHOTO AJIEKTPOJUTHYECKOTO
MIPOM3BOJICTBA ATIOMUHUS U3 TJIMHO3€Ma, TIOMEIIEHHOTO B PACIUIaBIEHHBIM KPUOMUT (PEeIKUil MU-
HepaJl C CYIIeCTBEHHO MEHbIIIeH TeMIepaTypoil MIaBJICHUS, YeM Y TIIMHO3EMA).

3J'IeKTpOJ'H/13 TJIMHO3EMa MMPOU3BOJAT B JKHUJAKOM KPUOJIUTE B SJICKTPOJIU3CPC:
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Puc. Cxema anexTpoiu3zepa Juist OJTy4€HUs aTFOMUHUS.

DNEeKTpoIN3ep UMEET KaToJHOE W aHOJHOe ycTpoiicTBa. Katomnoe yctpoiictBo - 1 mpen-
CTaBJsIeT cOOO BaHHY B CTaJIbHOM KOPITYCe, 3aKPBITHIM M3HYTPH YroJIbHbIMU Onokamu. K yromisb-
HOMY JHY BaHHBI TIOJKJIFOYEHBI MEHBIC IIMHBI JJIsI OTBOJA JIEKTPUUECKOTO Toka. B mporecce pa-
OO0ThI ANEKTPOJIN3Epa HA JHE BaHHBI, CIyXallled KaToJa0M, COOUpaeTCsl )KUAKUM altoMUHUA. AHO -
HOE YCTPOMWCTBO - 2 COCTOUT U3 BEPTHKAIHHO YCTAHOBJIEHHOTO aHOJa, HUKHSS YaCTh KOTOPOTO TO-
Tpy’X€Ha B AJIEKTPOJIUT. DIEKTPOIUT COCTABIISIOT U3 KPUOJUTOTIIMHO3EMHOTO PacIljiaBa, B KOTOPOM
coaepxutcs 8...10 % rauHo3ema. K aHOIY MOABEIECH MOCTOSHHBIN 3JIEKTPUUECKUA TOK, KOTOPBINA
HCIIOJB3YETCSI B IPOILECCE AIEKTPOJN3a, a TAKKE NONJIEPKHUBACT TEMIIEPATypy dJIEKTPOJINTA
950...970 °C 3a cuer JKOYJIEBA TEIUIA, BBIACISIONIErOCS B CIO€ AIEKTPOJIUTAa MEXAY aHOJIOM U Ka-
TosioM. [TogbemMHBIN MeXxaHu3M - 3 mepeMeniaeT aHo 0 MEpe €ro CropaHus BHHU3Y. Yepes mTbipu
K aHOJTy MOJABOIUTCS AnekTprdeckuii Tok ot 45000 o 155000 A. PaGoyee HanpspKeHHE HOPMATBHO
paboraromieit Banubl 4, 0-4,5 B. [Ipu snekTposiv3e moa BIMSHUEM HAJaKEHHOTO AJICKTPUUECKOTO
TOJIS K KaTOMy TepeMeIaroTcs KaTuoHsl Na', AP, ca”, Mg®*, HO paspspKaroTCs Ha KaToje, KaK
HauboJIee MOJI0KHUTENbHbIE, TOJBKO KaTHOHBI allfoMUHMsL. OOpa3yroniuiicss B mporecce 31eKTpoIn3a
AIOMHUHHM coOMpaeTcs Ha JHE BaHHBI 3JIEKTPOJIM3Epa MOJI CI0EM 3JIEKTPOJIUTA, OTKYa €ro nepuo-
JIMYECKU BBIOMPAIOT C TIOMOIIbIO BAKyyMHOTO KoBIIa. Iy mosyyeHust 1 Kr aTroMUHUS pacXoyeTcs
okoJio 16500-18500 kBT uac s1eKkTposHepruu.

Bonpocwl ona oocyycoenusn:
- IloueMy KpymHble NPEANPUATHS 10 MPOU3BOJCTBY AJTIOMHHMS Hallle CTPOST Ha Oepery

601bIINX pek?
- [louemy pacriaBIICHHBIH aTIOMUHHAN COOMpPAETCsl HA JIHE BaHHBI ITOJT CIIOEM AJIEKTPOJIUTA?
- K yronbHOMy THY BaHHBI ITOAKIIIOUEHBI MEIHbIE ITMHBI TSI MTOIBOJIA SIEKTPUIECKOTO TO-
ka. Bo3moxxHa 1 3amena Matepuana muH? C KaKUM YTBEPXK/ICHHEM BB COTJIACHBI. 1) Meab UMeeT
BBICOKYIO TEMIIepaTypy IUIaBJICHUS; 2) MEb HMEET XOPOIIYIO TeIUIONPOBOAHOCTD; 3) MEIHBIH Mpo-

BOJTHUK 00JIaJaeT XOPOIIEH AIIEKTPOIPOBOTHOCTHIO?

Tema 2: Dnekmpuueckue agneHus.
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Texcmul 0151 umenus:

Teker 1

DKcrepty Aany o0paser] HEM3BECTHOTO TBEpAOro BemecTBa. OH XOYeT 3HATh SBISICTCS JIH
BEILIECTBO METAUIOM. MeTajlibl B TBEPAOM COCTOSIHUM HMEIOT KpHUCTaUIMYecKoe cTpoeHue. B
y37aX KPHUCTAUIMYECKOW PEIIeTKH MeTaula paCIOJIOKEHbl TMOJIOKUTEIbHBIE HMOHBI, a B
MPOCTPAHCTBE MEXKAY HHMH JBWXKYTCS CBOOOIHBIC O3JCKTpOHBI. Ecim B MeTtaiie co3narh
ANIEKTPUUECKOE TI0JIe, TO CBOOOHBIC JIECKTPOHBI HAYHYT JABUTATHCS HAIMPaBICHHO MOJ JACHCTBHUEM
ANEKTPUUYECKUX CUJI. BO3HUKHET 3EKTPUYECKUI TOK.

Hcrounnk TOkKa, MPUEMHHKH, 3aMBIKAIONIME YCTPOMCTBA, COCAMHEHHBIE MEXTy COOO0M
MIPOBOJIAMHU, COCTABIISIOT MPOCTEHUIITYIO AEKTPUIECKYIO 11eTib. YTOOBI B 1IeNH OB TOK, OHA JOJDKHA
OBITH 3aMKHYTOM.

3aoanusn:

1. 3anmumure OJHO CBOMCTBO, KOTOPOE MOXET YBHJETh W TPOBEPUTH JIKCIEPT, U KAKUM
00pazoM 3TO CBOMCTBO MOMOKET OINPEACTUTD, SBISETCS JM BEIIECTBO MeTallioM. Bocmomp3ylitech
nH(popMaIuen u3 HIKETPEACTABICHHOTO TEKCTA.

Teker 2

['pynmna 6puTaHCKUX YUEHBIX pa3pabaThIBaeT «yMHYIO» OJICXK]Y, KOTOpasi MOMOXKET JETSIM
C OTKJIOHEHHUSIMH B Pa3BUTUU «3aroBOpUTHY. PeGeHka, 0eToro B )KUIIET U3 YHUKAIBHOTO 3JEKTPO-
TEKCTUJIS,, KOTOPBIN MOJCOEMHEH K CHHTE3aTOPY PEeUH, MOKHO Oy/IEeT MOHATH IPOCTO IO €ro Mo-
CTYKUBAHMIO 110 YYBCTBUTEIHHON K IPUKOCHOBEHUIO TKaHHU.

Martepuan cienan u3 0ObIYHON TKaHU, MEPETNIETEHHON COJIep>KallUMH YTOJIb BOJJIOKHAMH,
KOTOpbIE MOTYT MPOBOJIUTH dJIEKTpHUUecKuii ToK. [Ipu HanaBnIuBaHUU HA TKaHb, CUTHAJ, IPOXO 15~
11l Yepe3 BOJOKHA-TIPOBOIHUKHU, YCHIIUBACTCS, U KOMIIBIOTEPHBIN 3JIEMEHT MOKET ONpPEAeITUTh
MECTO MPUKOCHOBEHHUS HA TKAHU. DTOT JIEMEHT MOXKET YIPABJIATH JIFOOBIM MOACOSIMHEHHBIM K
HEMY 3JIEKTPOHHBIM YCTPOMCTBOM, pa3Mepbl KOTOPOTO HE MPEBBICAT ABYX CIIMYEUYHBIX KOPOOKOB.
«['maBHOE 3aKIIF0OYaETCS B TOM, KaK MBI IIEpEIUIeTaeM TKaHb U MepeiaeM Yepe3 Hee CUTHAIbI: Mbl
MO>KEM BILIECTH CIIeLMaTbHBIE BOJOKHA B YK€ CYIIECTBYIOIINE PUCYHKH TKaHEW TaK, YTO BbI TOTO
HE 3aMETHUTE», - TOBOPUT OJIMH U3 yueHbIX. He moBpeauB matepuan, ero Mo>KHO CTUpaTh, HAMAThI-
BaTh BOKPYT MPEIMETOB WM CKJIAJbIBaTh. Y UEHBIH TOBOPUT TaKXkKe, YTO MaTEpHall MOKHO 3amy-
CTUTBH B JICIIIEBOE MacCCOBOE IMPOU3BOICTBO.

Bonpocel ona oocyycoenusn:

- MosxHO 51 KauecTBa MaTepHalia, 0 KOTOPbIX TOBOPUJIOCH B TEKCTE, MPOBEPUTH C MOMO-
IIbI0 HAYYHOTO KCIIEPUMEHTa B Jabopatopun?

- MoHO 11 MaTepuain CTUPATh, HE TOBPEIUB €ro?

- MoxHo MaTepuajl nNoBpCaAUTh, HaMaTbiBas €Cro BOKPYT Hpe,Z[MeTOB?
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- MoxHO 11 MaTepuai CKIabIBaTh?

- MoskHO 11 MaTepual 3allyCTUTb B MaCCOBOE IIPOU3BOJICTBO?

Tema 3: Tennoevie agnenus
Texcmot 0151 ymenuA:
Texker 1
IHapHukoBbIii 3 peKT: 1eiicTBUTEIbHOCTh WIN BhIMbICEJ?

’KuBbiM oprannzmMaM HEOOXOAMMa YHEPTHUS YISl )KU3HU. DHEPTUsl, MOICPKUBAIOIIAS KU3Hb
Ha 3emuie, nmpuxoauT oT CoJIHIIa, KOTOPOE U3TydaeT SHEPTHIO B KOCMOC, TaK Kak OHO OY€Hb ropsi-
yee. Kpoireynast 4acTh 3TOM SHEPTUU JOCTUTAET 3EMIIH.

ATtMocdepa 3emin IeCTBYET KaK 3alUTHOE OJIESII0, MOKPHIBAIOIIEE MOBEPXHOCTD TIJIaHe-
THI, ¥ 3AIUIIACT €€ OT MEPETNa0B TEMIIEPATyphl, KOTOPHIE CYIIECTBOBAIH ObI B O€3BO3IYIIHOM
MPOCTPAHCTBE.

Bonemas gacts nzmygaemoit CorHIIEM YHEPTUU MTPOXOIUT Yepe3 3eMHYI0 aTMochepy. 3em-
JIs1 TIOTJIONIAET HEKOTOPYIO YacTh 3TOM PHEPTHUH, a Ipyrasi 4acTh OTPa)KaeTCs 0OpaTHO OT 3eMHOM
MOBEPXHOCTU. YacTh 3TO# OTpakeHHOU SHEPTrUM moriomaercs atmocdepoid. B pesynprare 3TOT0O
CpeIHsisl TeMIepaTypa HaJl 3eMHOM TOBEPXHOCTHIO BBIIIE, YeM OHA MOrJja Obl OBbITh, €ClIU OBl aTMO-
cdepsl He cymecTBoBaga. AtMocdepa 3eMiIu ASHCTBYeT KaK MapHHUK, OTCIOJAa M MPOU3OIIIEN Tep-
MHH «MapHUKOBBIN 2 dekT». CunuTaror, 4To MapHUKOBBIA A((PEKT B TeUeHUE ABAAIATOTO BEKa CTajl
0oJiee 3aMETHBIM.

To, uto cpennss Temneparypa atMmocdepbl 3eMiIH YBEIUYUIACh, sBseTcs dakTtoM. B raze-
Tax ¥ APYrou MnepuouYecKoi rneyaTu OCHOBHOM IMTPUYHMHON MOBBIIICHUS TEMIIEPATYpPhI B JIBa/ILa-
TOM BEKE€ 4acTO Ha3bIBAIOT YBEIIMYEHHE BHIOpOCA YIIIEKHCIIOro raza B atMmocdepy.

[IIkoJIbHUK IO UMEHU AHJPEN 3aMHTEPECOBAJICSA BOBMOXKHOM CBSA3bIO MEXKIY CPEIHEU TeM-
neparypoi armochepsl 3emMiid U BBIOpOCaMu YIIIEKHCIIOTO ra3a B atMocdepy 3emilu.

B GubnuoTeke oH Haien cieayromue 18a rpaduka.
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Buifpock yrnekucnore raza

CpegHAA TeMnepaTypa atMociiepsl &M
(ThICAYM MHUNNWOHOE TOHH B rog)

(rpagycoe Uenbcua)
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IroJabl TroJLI

Ha ocHoBe »Tux 1ByX rpadukoB AHJpel caenan BbIBOJ, YTO MOBBILLIEHUE CPEAHEN TeMIIe-
paTypbl aTMoc(epbl 3eMIId JEHCTBUTEIBHO MPOUCXOINT 3a CUET YBEIMUEHUSI BHIOPOCOB YIJIEKH C-
JIOTO Ta3a.

Hpyras mxonpHUIA, Buka, He cornacHa ¢ BeiBogoM AHpes. OHa cpaBHUBAET aBa rpaduka
Y TOBOPHUT, YTO HEKOTOPBIE YACTH rpaKOB HE MOATBEPHKIAIOT €r0 BBIBO/I.

Bonpocwtl ona oocysymcoenusn:

- Kakue gactu rpadukoB He moATBEpk1atoT BeIBOJ AHapes? [IpuBenure npumep u oObsic-

HUTE CBOW OTBET.

- AHJpell HacTauBaeT Ha CBOEM BBIBOJIE O TOM, YTO MOBBIIIEHUE CPEAHEH TeMIepaTyphl aT-
Mocdepbl 3eMJIN BbI3BIBAETCS YBEITMUYEHUEM BHIOPOCOB yriiekucioro raza. Ho Buka gymaer, uto
€ro BbIBOJI uepecuyp nocnemnslit. Ona rooput: «IIpexe, yem cnenarb OKOHYATEIbHBIN BBIBOJ,

ThI IOJKEH YOeIUTHCS B TOM, YTO JApYyrue (GakTophl, BIUSAIOUINE Ha MAPHUKOBBINA 3P HEKT, OCTaI0TCS

MOCTOSSHHBIMHUY. Ha30BUTE 0J1MH U3 (baKTOpOB, KOTOPBIC UMCJIa B BUAY Buka.

Texct 2

CJ'IC,ZLYIOH_[I/Ie IIATh YTBCP)K,I[CHI/Iﬁ OIMUCBIBAKOT MPOLECCHI, MPOUCXOIAIHUC IIPU KPYT'OBOPOTC

BOJIBI.
— BoagHo nap nogHUMaeTcs B TEMIBINA BO3YX.
— Boja teuer 1o peke Kk MOpIo.
— Boga ncnapsiercs ¢ moBEpXHOCTH MOPSL.
— BopasHoii map oxnaxkaaeTcs U mpeBpaiiaercs B obiaka.

— Oo6naka NEepeMEIIAar0TCA, U BOAA MagacT Ha 3EMJITO B BUAC TOXKIA.

3aoanus:
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1. IlponymepyiiTe yTBEp)KIEHUS B TOM MOPSIKE, B KAKOM OHHU CIEIYIOT IPYT 3a JIPYroM B
KpyroBOpPOTE BOJIbI, YUUTBIBASI, UYTO MCIIAPEHHUE BOJIbI C IOBEPXHOCTH MOPS OIPENENIEeTCs KaK Mep-
Bas CTaJMsI KpyrOBOPOTa BOJIBI.

Teker 3

B >xapkuil 1eHb B CTEKJISSHHBINA KyBIIMH HATWIX Je1siH0M Boibl (Pucynok 1). UyTs no3xe Ha
KYBIIIMHE MOSBWINCH Kaneiabku Bobl (PucyHok 2).

3aoanusn:

1. OnuuuTe npouecc, BbI3BAaBLIMI MOSIBICHUE KalleJeK

BOJIbI CHAPYKM KYyBILIMHA!

PucyHok 1 PucyHok 2

Tema 4. 9ﬂekmpomazuumubte A6J1€HUA

Texcmot Onsa umenus:

Teker 1

DneKTpocTaTUUYeCKUi (GUIBTP MpeIHa3HaYeH A OYMCTKU BO3JyXa OT COJCpKAlIMXCS B
HEM MMOCTOPOHHUX YACTHI], B OCHOBHOM MbLIK pazMepoM oT 0,01 Mkm u aspo3soseit. KoncTpykTus-
HO TPEJICTaBIsIeT cOO0M HabOp METATNYECKUX MIACTHH, MKy KOTOPHIMU HATSHYTHI METaJLITH4e-
CKUe HUTH. MeXly HUTSAMU U IUIACTUHAMU CO3JaETCsl Pa3HOCTh MOTEHIIMAJIOB B HECKOJIBKO THICSY
BOJIbT, YTO MPUBOAUT K 0OPA30BAHUIO MEXy HUMHU CHJIBHOTO JIEKTPHUYECKOTO MOJS ¥ BOZHUKHO-
BEHUIO Ha MOBEPXHOCTU HHUTEW KOPOHHOTO pa3psna. B pe3ynbrare yacTHUIlbI MBLIH MPHOOPETAIOT
ANEKTPUYECKUH 3apsal. 3arpsA3HEHHBIN BO3/IyX MOJAETCS B MPOCTPAHCTBO MEXK]Y IJIACTUHAMM, 3a-
PSYKEHHBIE YaCTHIIbl MBUIM MOJ JEHCTBUEM 3JEKTPUUYECKOTO MOJISI IPUTITUBAIOTCS K IUIACTUHAM M
OCE/IAI0T Ha HUX.

Bpemsi OT BpeMeHU ¢ TUIaCTUH HY)KHO CMBIBaTh MbUIb. DIEKTPOCTATUUYECKHE (PUIBTPHI MO-
T'yT yJIOBUTH BCE YACTHIIBI, CIIOCOOHBIE MpUoOpeTaTh 3apsia. OUIbTPhl OTIUYAOTCS HU3KUM YPOB-
HEM MOTpeOsIeHus: SHEPTUHN U OeclTyMHOCThI0. K HeocTaTkaM OBITOBBIX MOJENEH OTHOCUTCS CpaB-

HUTEIBHO HEBBICOKAs MPOU3BOAUTENBHOCTH (50 — 60 MS/‘{aC) U reHepanus o3oHa. O30H B He-
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OO0JIBIINX KOJMYECTBAX 00JalaeT NPUATHBIM 3aIlaxOM, HAlIOMUHAIOIIUM BO3IyX mocie rpo3sl. Of-
HAKO B BBICOKHX KOHIICHTPALIUAX 030H TOKCUYECH.

OuunieHHBI BO3yX BO3BPAILLAETCSl B IOMEIIEHUE, YTO IO3BOJIAET 3KOHOMUTH TEILIO U
AIIEKTPOIHEPTHIO, MITN BBIOpACHIBAaETCs B aTMOc(epy.

Bonpocwt ona oocysymcoenusn:

- B Kakux 1Mo Ha3HAYCHHIO MOMEMIEHUSIX BO3IYX IOCJE OYHCTKH BBHIOPACHIBAETCS B aTMO-
chepy

- byner nmu paboTtars QUIBTpP, €CIM MEXIY IUIACTUHAMH TPOJYBaTh BO3IYX B YKa3aHHOM
HaIpaBJICHUH TPU PA30OMKHYTOM KJIFOUE B IIETIH TTUTAHHS?

- Kak moBmusier Ha 5()(h)eKTUBHOCTh OYUCTKH BO3yXa M3MEHEHHE TOJSPHOCTH IUIACTHH U
CTEpXHEH Ha MPOTHUBOIOJIOXKHYIO?

3aoanue:

Ha rpaduke n3zobpaxeHa 3aBUCUMOCTb CTEIIEHU OYUCTKU OT 00beMa BO3AyXa, PO yBaeMo-

ro uepe3 puiabTp 3a yac ajs ABYX Mojenen GpuibTpa.
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W3 npuBeneHHOro crucka He0OXOIUMO BBIOPATh OCHOBHYIO MPUYMHY CHUXKEHHS 3(dek-
TUBHOCTH OYHCTKU C YBETMYCHHEM KOJMYECTBA MPOyBaeMoro Bozayxa. [Ipu: yBenuueHun ckopo-
CTH BO3AYIIHOTO MOTOKA:

1) 3apsiKeHHbIE YaCTHUIIbI BTN HE YCIIEBAIOT OCECTh Ha MJIACTUHAX QHUIIBTPA,;

2) yBeIMYMBAETCS TEMIIepaTypa MEKTPOJAOB U U3MEHSIOTCS YCIOBUS KOPOHHOTO pa3psijia;

3) HU3MCHSACTCA CUJIA ITPUTSKCHUS 3apsSIPKCHHBIX YaCTUII ITbLUJIN K IIJIAaCTHHAM (I)I/IJ'ILTpa.

Texer 2
I'mOpuaHbIii aBTOMOOMIB
I'uOpuaHbIil aBTOMOOWIIb UCTIONIB3YET COYETAHNE JIBYX THUIIOB JBUTaTeNeld — OEH3MHOBOTO U
anektpudeckoro. OHU pabOTAIOT B PEKUME ONTUMAIBHOTO JOTOTHEHUS APYT Apyra. beH3uHOBbII
JIBUTATENb BHYTPEHHErO0 CTOPAHUS UCTIOJIB3YETCSl B KAYECTBE OCHOBHOTO MCTOYHUKA SHEPTUH JIBU-
KeHUS. BEICOKOBOIBTHBIN AJIEKTPOMOTOP THOPUIHON CHUIIOBOM YCTAaHOBKH MPECTABIISAET CIOKHYIO

Y KOMITAKTHYIO KOMOMHAIIMIO 3JIEKTPOMOTOPA U 3JIEKTPOTEeHEpaTopa. DIEKTPOABUTaTe b IPH HEO O-
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XO0OUMOCTH MOMCHTAJIBHO obecreynBaer AOIIOJIHUTCIIbHYIO MOIITHOCTB, HE PACXOAys TOIJIMBO U HEC
3arpsi3HASA OKpYXKaloIyto cpeny. Mx coBmectHas pabora oOecrieynBaeT aBTOMOOHIIIO IIPEKpacHbIe

CKOPOCTHBIC Ka4€CTBa U TOIINIMBHYIO SKOHOMHWYHOCTD.

B nauane nBukeHus OJOK yrmpaBieHHUS SHEPTUIO0 aKKyMYJIATOPHOW OaTtapen HampaBlisIeT Ha
AIIEKTPOMOTOPBI, PACIIOJIOKEHHBIE B TIEPEAHEH W 3aJlHe YacTh aBTOMOOWIs. JIBMKEHHE B HOP-
MaJbHOM PEKHUME OCYLIECTBIISIETCA 3a cueT OEH3MHOBOTO JBHUraTelNs U 3JIEKTPOMOTOPOB, Bpallato-
IIUMX U 3JeKTpUuYecKuil reHeparop. ['eHepatop mo komasje OJ0Ka YIpaBJIEHUS OCYIIECTBIISET 3a-
psaaKy 6arapeu, oTnaBas € U3IUILKH dHepruu. [Ipu TopMOKEeHHN KHHETHYECKas SHEPTHsl aBTOMO-
Owis mpeoOpa3yercs B AJICKTPUUECKYI0, KOTOPYIO OJIOK yIpaBJEHHUs BO3BpAIIacT B BHICOKOBOJIBT-
HyI0 OaTapero, a OCH3WHOBBIN JBUTATENh Pab0OTAET B OOBIYHOM pexuMme. B TpaaulnoHHBIX cucTe-
Max 3Ta dHEPTus TOPMOKEHUSI Tepsiach. B oTnnyne oT HUX ruOpuIHAs CUIIOBAsi CUCTEMa OCOOCHHO
a¢hdexTUBHA B TOPO/IE, TJIe YaCTO YEPEIYIOTCS Pa3roH U TOPMOKECHHE.

Bonpocel ona oocyycoenusn:

- Ecnu B ruOpuIHbIX CUJIOBBIX YCTAHOBKAX SHEPTUs TOPMOKEHHsSI TIOCTIe IpeoOpa3oBaHus B
AIIEKTPUYECKYIO U aKKyMYJIHpyeTcs B 0aTapee, TO Ha KaKue MPOLECChl UIET SHEPTUsl TOPMOKEHUS B
TPaJAULIMOHHBIX aBTOMOOUIISIX?

- Ecnu B TpaIMIIMOHHBIX aBTOMOOWIISIX pacXo TOIUIMBA COCTaBisAeT OT 7-8 nutpoB Ha 100
KM, TO B THOpUIHBIX — OT 3-4 nuTpoB. KakoBa OCHOBHas MpUYMHA TaKOW SKOHOMUHU TOTLITUBA?

3aoanue:

1. PaccmoTpute O10K-cXeMy TMOpUIHOTO aBTOMOOWIISI M BCTaBbTE MPOMYIIIEHHOE CIIOBO B

yTIBepKJieHHe: «bJIOK yrnpaBieHuss Ha OCHOBE MH(OpPMAIUK, MMOJTy4eHHON OT , To-

CblJIaCT UCITIOJTHUTCIIBHBIC KOMAaH/IbI CHJIOBOI YCTAHOBKC U dKKYMYJIATOPHBIM 6aTape;IM».
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baox VIIPABICHHA

DNEKTPOABHIA AKKYMYJIATO JlaT4HEH CKOpOCTH,
FR—- )
b"r;'l(_j”"(‘ BbiH TENMH- PHBIC YACTOTHI BpallleHHA
A CHCPATOPbI Darapen JBHIATENCH. TeMIepaTyphl

Tema 5: IIpouzeoocmeo rnekmpornepeuu

Texcmbut 01 umenus:

Teker 1

Ceroanoy (Takke ucnosib3yercs cokparenne CUJI - cBeTousmydaromuii Mo, JTaTHHCKUI
skBuBasieHT — LED: light-emitting diode) - sto monynpoBOJHHUKOBBIH MPUOOP € IEKTPOHHO-
JTBIPOYHBIM P-N IMEPEX0I0M, KOTOPBIH CO3/IaeT OMTHYECKOE M3TydeHHUE, KOTa Yepe3 Hero MPOXOIUT
AIEKTPUYECKUN TOK.

NNACTHKOBAR NMH3A KpucTann

CHINHUKOH

[anomuHuesan (Meanas) ocHosa

Pabota cBeronmoaa ocHOBaHAa Ha CBOWMCTBAX p-N MM JIEKTPOHHO-IBIPOYHOTO IEPEX0/a,
00YCIIOBJICHHBIX B3aHMMOJICHCTBUEM JBYX MOJIYIIPOBOJAHUKOB P-TUNA U n-THma: P — positive, To ecTh
MOJIOKUTENIBHBIM TUM, WM ABIPOYHBIA, 1 N — negative, TO €CThb OTPUIATEILHBIN THII, WIH DJICK-
TPOHHBINA. B pe3ynbrare mpomyckaHus SJIEKTPUYEeCKOTO TOKAa B MECTE CONPHUKOCHOBEHHUS JIBYX MO-
JYIPOBOJAHUKOB MPOUCXOJHUT MEPEXO] OT OJHOTO THUIA MPOBOJUMOCTH K JIPYrOMY, U MBI BHIUM
U3y4YEeHUE CBeTa.

CBeromo1 UMEET J1Ba BBIBOJA - aHOA M KaToJ. Ha karoze pacnosioskeH aJlOMUHMEBBIN mapa-
6ommnueckuii peduiekrop (oTpakarensb). OH BHELIHE BBIVIAIUT, KaK yamieoOpazHoe yriayoieHue, Ha
JTHO KOTOPOTO MoMelieH Kpuctaml. [1oaynpoBoiHUKOBBI MOHOKPUCTAIUT — 3TO OCHOBHOM 3JIEMEHT
CBETOJMO/a, B KOTOPOM CO3JaH p-N-miepexoa. MoHokpHcTama umeer GopMmy KyOuka pazmepom
0,3x0,3x0,25 MM ¥ COEOMHEH C aHOJIOM IIPU MOMOUIHN 30JI0TOM NepeMbIukh. ONTHYECKH Mpo3pay-
HBIA TIOJMMEPHBIN KOPIyC, SBJISIOIIUICS OJAHOBPEMEHHO (DOKYCHpYIOIIEH JTMH30#, BMECTe C pe-

q)HeKTOpOM ONpCACIIAIOT YIOJI U3JIYYCHHUA CBCTOAUO/a U HAIIPABIICHHOCTD ITY4YKa CBCTA. COBpeMeH-
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HBIC CBETOJMOJIbI OBIBAIOT BCEX I[BETOB PAayrv: KpacHbIC, OPAHKEBBIC, KENITHIC, 3€JICHBIC, CHHHE,
Oenpie. CBeueHHe, KOTOPOE U3Iy4aeT CBETOAMO]I MPH IO JKIIOYCHUH €0 K AIEKTPHYECKOMY TOKY,
3aBUCHT OT MarepHalia, MCIOJh3yeMOTO TpH MPOU3BOJCTBE MOJIYNPOBOTHUKA. Tak, Hampumep,
MIPUMECH ATTIOMUHUS, UHIUS, Teusi, pochopa BEI3BIBAIOT CBEYCHHUE OT KPACHOTO JIO JKEJITOTO I[BETA.
A30T, TaJuIiid, UHAWA TPUAAIOT U3JIydaeMOMY CBETY IIBETa OT 3€JIEHOTro JI0 royrydboro. UtoOsl 1o-
OUTHCS 0EJIOT0 CBEUEHUS B KPHCTAILT 100ABISIOT TOMUHO(BOp. Paboune HampspkeHUs! CBETOIMOIOB
Pa3HBIX I[BETOB Pa3IUYHEI.

['maBHBIE JOCTOMHCTBA CBETOAMOA0B — BhICOKUH K17 (15%-60%) W muMTenbHBIN CPOK pado-
ThI (10 100 000 yacos).

3aoanus:

1. Criettuyeckuii BUJ BOJIBT-aMIIEPHON XapaKTEPUCTUKH CBETOIHOJA MPUBOINT K TOMY,
9TO Ja)kKe HEOOJIBIINE MYTbCAIIMHA HAMPSHKCHHSI B pa0odeM PEeKUME COTIPOBOXKIAIOTCS 3HAYUTEIb-
HBIM M3MCHEHHEM CHJIBI TOKa CBeTOIMO0aa. Kakumu OyayT MOCIIEACTBUS TUIOXOTO JICKTPHIECKOTO
KOHTaKTa B 1MW MHUTaHUs cBeTonoa? M3 mpeioxKeHHBIX BApUAaHTOB OTBETOB HEOOXOUMO BHI-
OpaTh PAaBWIBHBIA U yKa3aTh €r0 HOMEP:

1) MIOXO0M MEKTPUISCKUI KOHTAKT 00SCIICUUT CKAYKH CONMPOTUBIICHUS TICTIH U HATIPSDKECHUS
Ha JMOJIe, N3-3a Yero U3JIy4YeHHEe CBETOANO0AA OYIeT «MUTAIOIINM;

2) HUKaKuX W3MEHCHHMH B paboOTe CBETOAMOJa HE OymeT, T.K. H3JIydeHHE OOYCIOBIICHO
HarpeBoM P-N rnepexoja, a 3TOT MPoIecc JOCTATOYHO UHEPTEH;

3) cBeToIMO1 HE OyJIET CO3/IaBaTh U3IYYCHHE.

400

Tow, ply

200

100 <

-

Mpamos HaEnprEseqse, B
2. I[aﬁTe 00BsAcCHeHHE ABIeHNIO: JlaMIa HakajJuBaHHS OOBLIYHO BKJIIOYEHA B CETh MEpEMCH-
HOTO TOKa yacTtotou 50 FI_I, a CBCTOAUOJ — B LCIIb MOCTOSIHHOI'O HAITPSI)KCHU. HO‘ICMY KoJIe0aHus
CHJIBI TOKa B JJaMII€ HaKaJIMBaHUA HC 3aMCTHBI, 4 BBIKIIFOUCHHUEC CBECTOJHNOJa Ha 1 MUJITUCCKYHAY YC-
JIOBCK BOCIIPUHUMACLT KaK «MHUTaHHE»?
3: Hpe;[nom/ne BapUaHT KOHCTPYKIUHU CBETOANOJa C YIPABJIACMBIM IIBETOM HU3JIYUCHUS.

Texker 2
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I'maposiexkTpocranums

OcHoBHas 3aja4a THAPOAIEKTPOCTAHLIMN — NpeoOpa3oBaHUE SHEPrHMM TEKYIIeW BOJABI B
UIEKTPUUECKYIO PHEPIUI0. B 3aBUCMMOCTH OT TUIIAa CTAHLIMK KOHKPETHAsl TEXHUYECKAsl pean3ariius
OyZeT pa3HOW, HO MPUHIUI PabOThI THIPOIIEKTPOCTAHIIMU OCTAETCSI HEM3MEHHBIM. PaccMoTpum
TEXHOJIOTUIO BBIPaOOTKH 371eKTposHepruu Ha npuMepe JKurynésckoit ['OC.

Pazpe3 Kurynésckoit I'DC:

1 - Bepxuwmii 6ped (4acTh BOJOEMA, PACIIONIOKEHHAS BBIIIE IIOTHHBI 110 TEYCHHUIO);

2 - B0j103200p;

3 - cimpanbHas Kamepa (CoopyKeHHUe, TIOBOJIAIIEeEe BOy K TypOHHE U (OpMHpPYIOIIEe T0-
TOK Ha BXOJI€ B HaIlpaBJIAIOIINN anmapaT; cupajibHas Kamepa 1o (GopMe HalloOMUHAET YIUTKY, 3a-
KPYYEHHYIO BOKPYT TUAPOTYPOUHBI);

4 - HampaBJISIIOIIMN anmnapar (CHelHaJIbHbIM MEXaHU3M Ui PETYIUPOBAHUS PAcXo/a BOIbI
4yepe3 TypOouHy);

S - TUJIPOTYpOUHA;

6 - orcaceIBarorias Tpyoa;

7 - HIOKHUH Obed (yacTbh BOJOEMA, PaCIONIOKEHHAs! HUXKE MJIOTHUHBI);

8 - Ba;

9 - ruaporeneparop; 10 - Tpanchopmatop; 11 - TUHUS dJIEKTpOIIEpEaAUN.

Bona u3 Bepxnero 6neda (1) uepe3 Bomozabop (2) momagaeT B cupaibHyo kamepy (3). B
CIIUPAJIbHOM KaMepe MOTOK JIOMOJHUTEIBHO "3aKpyduBaeTcs' M, MPOXOJs Yepe3 HampaBISIOIINI
anmapat (4), paBHOMEPHO TOJBOJIUTCS K ruapotypoune (5). PackpyuuBas ruapoTypOuHy, OTOK
TepsieT OOJIBIIYIO YacTh CBOEH SHEPrUH, MOCEe Yero OTBOJUTCS Yepe3 OTCachIBaIOLIYyI0 TpyOy (6) B
HwKHAN Obed (7). 'mapoTypOuHa MOJYIEHHYI0O MEXaHUUYECKYIO0 SHEPTHUIO BPAIICHHs repeaacT ue-
pe3 Ban (8) ruaporeneparopy (9). ['maporeHepaTop Bpaiasich, BbIpaOATHIBACT SIEKTPUUYECKYIO
SHEPrulo, KoTopas nepenaetcs tpanchopmaropy (10), a 3aTem BrIIAETCS B CETh Yepe3 JIMHUU AJIEK-
tponepenauu (11).

Bonpocwl ona oocyycoenusn:

- Kak nosnusier Ha addexruBHOCTh padoThl [ DC (YBEmHUHTCS BRIPAaOOTKA AIEKTPOIHEPTUH;
yMEHBIINTCS 3P PEKTUBHOCTD, HUKAK HE MOBJIUET) CHIKEHHE YPOBHS BOJIbI B BepXHEM Obede?

- [Touemy vacToTa BparieHus: TypOUHBI B
paboueM COCTOSTHMM MOJJIeP>KUBACTCS MOCTOSH-
HOM: 3TO yMEHBIIAET Pacxo] BOJAbI? IMOCTOSH-
CTBO YAacTOTHl BpAIlIEHUS OOECHEeYUT CTAOHIIb-
HOCTb 4acTOThl IepeMeHHoro toka 50 I'm Bo

BCEH DHEProCUCTEME? TAaKOW PEKUM COOTBET-




CTBYCT MaKCUMAJIbHOMY KHI[;?

- Bimusier i pabota 'DC Ha cocTosiHue BOIHBIX OMOpEeCypcoB?

W3 mpuBeneHHBIX HUXKE YTBEPKICHUN HEOOXOIMMO BBIOEPHUTE MPABUIIBHBIC M YKAXKUTE MX
HOMepa:

1. Jla, Bimser, HaOIIOMAETCS U3MEHEHUE MUKPOKJIMMATA, CHIYKEHUE CKOPOCTH TCUCHHSI Pe-
KM, 3aMEJJICHHE BOJOOOMEHA M CAMOOYHIICHHUS, & TAKIKE Pa3BUTHUEC CHHE-3CJIEHBIX U TUATOMOBBIX
BOJIOPOCIICH, YXY/IIICHUE KaueCTBa BOJIBI.

2. Jla, BIMSET, MPOUCXOAUT YMEHBIIEHHE PBIOHBIX 3allacoB, COKPALICHHE YHCIa LEHHBIX
BHUIOB.

3. HeT, BJIMAHUC HE3HAYHUTCIBHOC, ITOJTYYCHHUE DHCPIrU KOMIICHCHUPYCT HAaHOCHUMBIN YPOH.

Texer 3

Counneunasi 6aTapesi
[Mpocreiimas KOHCTPYKIHsI COTHEYHOTO eMenTa (CD) Ha 0CHOBE MOHOKPUCTAIITMYECKOTO

KpEeMHHS TIOKa3aHa Ha PUCYHKE.

brv

ToHkasi mIacTMHA COCTOMUT W3 JIBYX CJIOEB KPEMHHUS C Pa3IMYHBIMH (PU3NYECKUMH CBO M-
cTBaMH. BHyTpeHHUH C10#1 mpencTaBiseT cOO0OW YUCThI MOHOKPUCTAJUTMYECKUN KpEeMHHMA, 00J1a-
TN «IBIPOYHON MPOBOIUMOCTBIO» (p-THIT). CHAPYXH OH MOKPHIT 0YEHb TOHKUM CIIOEM KpeM-
HUs ¢ npumecbio docdopa (n-tum). Ha ThIIbHYIO CTOPOHY IMJIACTUHBI HAHECEH CIUIOLIHOW MeTall-
JTUYECKUM KOHTAKT. Y TPaHUIIbl N-U pP- CIOEB B pe3yibTaTe MEpeTeukH 3apsaa0B o0pa3yroTcs o0e-
HEHHBIE 30HbI C HECKOMIEHCHUPOBAHHBIM OOBEMHBIM MOJIOKHUTEIBLHBIM 3apSA0M B N-CJI0€ U 00BEM-
HBIM OTPULIATEIHHBIM 3apsI0OM B P-CJI0€. DTH 30HBI B COBOKYITHOCTH U 00pa3yIoT p-N-miepexo.

Korpa conHeuHblil 3eMEHT OCBELIAeTCs, MOTIIONMIEHHbIE (POTOHBI T€HEPUPYIOT HEPaBHO-
BECHBIE DJIEKTPOHHO-/IBIPOYHBIE TIApbl. DIEKTPOHBI, TeHEPHpPYEMbIE B p-cioe BOIHM3U p-N-iepexoa,
MOJAXOJAT K P-N-Tepexody M CYLIECTBYIOIIUM B HEM JJIEKTPUYECKUM IIOJIEM BBIHOCATCA B N-
o0nacTb. AHAIOTUYHO M W3OBITOYHBIE TBIPKU, CO3JaHHBIE B N-CIIO€, YACTUYHO MEPEHOCSTCS B p-
cioit (puc. a). B pesynbrare n-crnoit mproOpeTaeT JOMOJHUTENBHBIN OTPUIIATENBHBIN 3apsii, a p-
CJIOM - MOJIOKUTENbHBIA. OTpULIATETFHOMY IOJIOCY UCTOYHMKA TOKA COOTBETCTBYET N-CIOH, a p-
CJIOH - TIOJIOKUTEIBHOMY.

D¢ddexTruBHOCTH TPEOOPA30BAHMSI SHEPTUU CBETA B DJEKTPUUECKYIO B TTOTOOHBIX AIIEMEHTaX

A0CTUTacT 35%. Ilo TeXHOIOTrHYEeCKHM IMpuIrnHaM OTACIbHBIN 3JIEMEHT BO3MOXKHO HM3TOTOBUTH
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TOJIKO HEOOJIBIIOTO pa3Mepa, MO3TOMY IS yBeNW4YeHUs! d(PPEKTUBHOCTH COCIMHSIOT HECKOJIBKO
sreMeHTOB B Oatapen. CosiHeuHble OaTaper MPeKpacHO 3apeKOMEHI0BAIN ceds B KOCMOCE KaK J0-
CTaTOYHO HAJEKHBIA M CTAOMIIbHBIA UCTOYHUK YHEPTUHU, CIIOCOOHBIH paboTaTh OYEHb JIUTEIHHOE
Bpems. [ TaBHYIO OMacHOCTh JUIS COJTHEUHBIX Oarapeil B KOCMOCE MPEJICTABISAIOT KOCMUYECKas pa-
JMalysi U MEeTeopHasi Mblib, BBI3bIBAIOIIME IPO3UI0 TOBEPXHOCTU KPEMHHUEBBIX 3JIEMEHTOB U Orpa-
HUYHUBAIOIINE CPOK CITY>KOBI OaTapeit.

Bonpocwt ona oocysyncoenusn:

— I'me u xora Mbl MOKEM BOCTIOJIB30BAThCS JJaHHOUW WH(MOpManneii?

— W3BecTHO, 4TO 3PPEKTUBHOCTH COTHEUHOM OaTapen HamOOJbIIas MPH HOPMAJIBHOM Ta-
JICHUW CBETAa Ha MOBEPXHOCTH AieMeHTa. [loBeicuT U 3¢h(HEKTUBHOCTH OaTaper HCIOJIb30BaHUE
YCTPOICTB /711 UX aBTOMAaTU4YeCKOro HaBeeHus Ha CosHie?

3aoanusa:

1.M3BecTHO, 4TO Ha SHEPreTHUECKUE MapaMeTphbl COJTHEUHOM OaTapen BIUSET HarpeB ee mo-
BEPXHOCTH MAaJIAI0NINM U3JIydeHUEM, OpHeHTalus 6ataper oTHocuTenbHO CoJIHIIA U €€ TeOMEeTpu-
yeckue pazmepbl. Onummre 1 n300pa3uTe CXeMy HCCIIeI0OBaHUS 3aBUCUMOCTH CUJIBI T€HEpUPYeEMO-
ro TOKa OT TeMIepaTypbl OaTapeu.

2. OtaenbHbIE 3JIEMEHTBI COJIHEYHON OaTaper MOYKHO COEAUHSTH KaK MOCIe0BaTEIbHO, TaK
U TapauielbHO WIK NOce0BaTeNbHO-NapauieabHo. Onenure GUHAHCOBbIE, KOHCTPYKTUBHBIE U

(bI/ISI/ILIeCKI/Ie AOCTOMHCTBA U HEAOCTATKU 3TUX BAPUAHTOB BKIHOUCHUA.

Tema 6. Buympennsas cpeoa opzanusma. Kpoew

Texcmot 0151 umenusn:

Texer 1

[lepen TpeHHpPOBKaMH CIIOPTCMEH U3MEPSIET YaCTOTy OMeHHs CBOero myabsca. Yactora
6uenus cocranisier 70 ynapos B MUHYTY. CIOpPTCMEH 3aHUMAETCS OJJHY MUHYTY U CHOBA U3MEPSIET
MyJbC. 3aT€M OH IIPOBEPAET €r0 KaKIyH0 MUHYTY B T€YEHUE HECKOJIbKUX MUHYT. OH IpecTaBuil
CBOM pe3yNbTaThl B BUJIE rpaduKa.

Kaxo#t M0o>kHO cenath BBIBOJI IO €T0 pe3yiabTaTam?

a. YacroTa OueHwus ero mynsca yBenuuubaercs Ha 50 y1apoB B MUHYTY.

6. Ha yMmeHbIieHre 4acTOThI OMEHHS €T0 MyNIbCa YXOIUT MEHbIIIE BPEMEHH, YeM Ha yBEIH-
YEHHUE.

B. UeTbIpe MUHYTHI CITYCTSI €T0 MyNbe ObeTcs 80 yaapoB B MUHYTY.

r. Ero IMyJIbC HOPMAJIM3YETCA MCHEC UCM 3a 6 MUHYT.
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Texer 2
IlepeauBanue KpoBH
KpoBbs — 3T0 0COOCHHBINM BU COCTUHUTEILHON TKAaHU B OpPraHMU3Me YeJI0BEeKa, B COCTaB KO-

TOpOI\/JI BXOOAT TpOM6OHI/ITI>I, OPUTPOIUTHI, J'IGI\/JIKOIII/ITBI, Ia3ma. OHa, Kak u Jro0as TKaHb, BBIIOJI-

HSET ompesieneHHble (PYHKIIMN B OPraHU3Me YeJIOBEKa: 3allUTHYIO, AbIXaTeIbHYI0, TPAHCIIOPTHYIO U
perynaropuyto. O6uuii ee 00beM B OpraHu3Me YeloBeKa COCTaBIseT 4-5 JTUTPOB.

15 utons 1667 rona ¢panirys-
ckuii Bpau JKan-batuct Jlenu Bnep-
BBIC COBEPIUMJ IEPENMBAHUE KPOBHU
yenoBeky. Ceromns 3Ta jedeOHas
TEXHOJIOTUSl IOKa3aHa IIPM MHOTHX
3a00JI€BaHUAX, HO IIPU ITOM OCTAETCS

KpaitHe omacHoi npouenypoil. Cama

npoueaypa Ha3blBaeTCs T'€MOTpPaHC-
by3us.

[IpoBoauTh npouenaypy 6e3 cMepTeIbHBIX OCIOXKHEHHM CTallo BO3MOXHBIM TOJBKO IOCIIE
oTKpbITHS Tpynm kpoBu B 1901 roxy u pesyc-dgakxropa B 1940 rogy. CeronHs mnepenuBarT B OC-
HOBHOM KOMIIOHEHTBI KPOBHU, HAmpUMEp, TOJBKO JIPUTPOLUTHYIO MAaCCy, CBEXE3aMOPOKEHHYIO
1a3My, KOHIIEHTPAT TPOMOOIIUTOB U JIEUKOLUTHYIO Maccy. CaMmoe pacrpocTpaHEHHOE MTOKa3aHue K
MEePENMBAHUIO — 3TO NMOTEPs KpoBU. OCTPOil MOTEpPEN CUUTAETCS OTEPS MALIMEHTOM B TEUEHHE Ma-
pe1 yacoB 6osee 30 % oObEMa kpoBu. Kpome aToro, cpean abCcoOTHBIX TIOKa3aHUM K TeMOTpPaHC-
(by3Un — IIOKOBOE COCTOSTHHE, HETIPEKPAIAOIecs KPOBOTEUCHHUS, THKENOE MATOKPOBHE, XHUPYP-
rU4ecKre BMelaTenscTBa. ['eMoTpancdy3us Oblia M ocTaéTcsl KpaliHe PUCKOBAHHOM MPOLIETypPO.
[lepenrBanue KPOBU MOXKET BbI3BATh CEPbE3HBIE HAPYIIECHUS KM3HEHHO Ba)XKHBIX MPOIIECCOB, MO-
ATOMY )K€ MPHU HATMYMK MOKa3aHUM K 3TOM Mpoleype MEAUKN BCEr/Ia pacCMAaTPUBAIOT HAJIMYUE
WU OTCYTCTBHE MPOTUBOMOKA3aHUM, CPEN KOTOPBIX — CEp€UHAas HEAOCTATOYHOCTh MPHU MOPOKAX,

MHUOKapAUTEC, KapaANOCKIICPO3C, THOMHOE BOCHAJICHUE BHyTpeHHeﬁ 000J104KHU cepana, runepToHuA
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TPEThEHl CTaauu, HapyIIeHHEe KPOBOTOKA TOJIOBHOTO MO3Tra, 00l1ee HapylIeHue OeIKOBOro 0OMeHa,
aJJIEPTUYECKOe COCTOSIHUE U JPYTrHe 3a00JICBaHMS.

Yacto npu aOCOJIOTHBIX MOKA3aHUSAX K MEPETUBAHUIO KPOBH MPOLEAYPY MPOU3BOJIAT, He-
CMOTpsI Ha MPOTHBOINOKA3aHMUSA, HO IMPH ATOM OPraHU3YIOT NPOQPHIAKTUYECKUE MEPOIPHSITHS,
HanpuMmep, Ui NpeAyNpexaCHUs aJulepruueckoi peakuuu. MHoraa npu xupyprudyeckux oneparu-
X MPUMEHSETCS IPEIBAPUTENLHO 3ar0OTOBJIEHHAs COOCTBEHHAsI KPOBb MAIMEHTA.

[lepen mepenuBaHMeM KpPOBM MAllMEHTa O0S3aTEJILHO MPOBEPSAIOT HA MPOTHBOIIOKA3AHUS,
elé pa3 IpoOBEPSIOT IPYIILYy KPOBH U pe3yc-(PaKTOp U TECTUPYIOT KPOBb JOHOPA HA MHAWBUYalb-
HYI0 coBMecTUMOCTh. [locie 3Toro mpoBoauTcst Oronoruyeckas mpoda — mamuenty BBoaar 25-30
MJI KpOBHU JIOHOPA M HAOJIOIAI0T 32 COCTOSIHMEM 00JIbHOTO. ECiu manueHT 4yBCTByeT ce0si XOpoIIlo,
TO KPOBb CUUTAETCS COBMECTUMOM M MPOBOJUTCS TeMOTpaHCcPy3usi co ckopocThio 40—60 karmensb B
MUHYTY.

[locne nmepenuBaHUs HECOBMECTUMOW KPOBH MOTYT BO3HHUKHYTH OCJIOKHEHHMsI, COOM NaroT
MOYTH BCE CUCTEMBI opranu3ma. Hanpumep, BO3MOXKHO HapylieHHe (YHKIMI oYeK U neyeHu, o0-
MEHHBIX MPOIECCOB, ACSITEIbHOCTHU JKEeNyIOUYHO-KUIIEUHOTO TPaKTa, CepJeUHO-COCYIUCTON U IIEH-
TpaJbHON HEPBHOW CHCTEM, JbIXaHUsS, KPOBETBOPEHHS.

Cy1iiecTByeT Takoe MOHATHE KaK «KPOBSHOM NOMMHI», WHAUe — ayroreMoTpancdysus. [lpu
ATO# TpoLeIype MPOU3BOIUTCS TIEPEITUBAHUE PEIUITUCHTY €ro XK€ COOCTBEHHON KPOBH. ITO J0CTa-
TOYHO paclpOCTpaHEHHas METOJIUKa B CHOPTE, OAHAKO O(UIIMATIbHbIE CTPYKTYpPbl MPUPABHUBAIOT
e€ K mpuMeHeHuto nonuHra. « KpoBsHON JONMHIY» YCKOPSIET JOCTAaBKYy KHCIOPOJa K MBIIIIaM, yBe-
JUYMUBAs X IPOU3BOJUTEIHHOCTb.

3aoanusa:

1. Bo MHOrMX Hay4HbIX paboTax reMoTpaHc]y3us paccMaTpUBaeTCs Kak omeparus, aHajao-
TUYHas Mepecajke OpraHoB, T.e. oOnajaromas O0JbIINME puckaMu. Pacronioxxurte neicTBusi Bpa-
4eil, ykazaHHbIE HIDKE, B OCJIEIOBATEILHOCTU UX MTPOBEICHUS:

a. BTOPUYHO MPOBEPSIOT TPYIITY KPOBH U pe3yc-(hakTop,

0. mpoBoAMTCA OMOJOTHYECKast Mpobda — MaueHTy BBOAAT 25—30 M1 KpOBU JOHODA,

B. TECTUPYIOT KPOBb IOHOPA Ha HHIMBUAYAIBHYIO COBMECTUMOCTD,

I. €CIIM KPOBb CUHUTAETCSI COBMECTUMOM, TO MPOBOJAAT TreMoTpaHcdy3Hst co CKOpocThio 40—
60 xamnenb B MUHYTY,

1. TIPOBEPSIOT MAlMEHTa Ha HAJIMYUE TIPOTUBONIOKA3aHUH.

2: Kakumu 10JDKHBI OBITH YCIOBUSI KPAaTKOBPEMEHHOTO XpaHeHHs KpoBu? M3 mpemioxkeH-
HBIX BAPHAHTOB OTBETOB BHIOEPUTE NMPABHIILHBIN U YKaKUTE €r0 HOMEP:

a. B 3allasHHBIX EMKOCTAX B XOJOAUIBLHON CTEPUIILHON Kamepe ¢ Temreparypoit 2-6°C,

0. B aBTOKJIaBe,
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B. B CTEKJIIHHBIX COCY/IaX.
3. BriGepute U3 NpeAsioKEHHOTO CIHCKa (YHKIUHU, KOTOPBIE BBHITIOJIHIET KPOBb B OPraHU3-
ME 4YeNOBEKa: 3alUTHAs, IMOAJACPKHUBAIOIIAS, COCAWHUTENbHAs, IbIXaTeNbHAs, PperyasTopHas,

TPAHCIIOPTHASI.

9 kiaacce

Tema 1: Cmpykmypa u ceéoiicmea éeujecme

Texcmbut 012 umenus:

Teker 1

ATOMHas TOJIBOAHAS JIOJKA

ATOMHBIE TIOJIJIOJIKH MCTOJIb3YIOT PaJu0aKTUBHOE TOTUITMBO (B OCHOBHOM, ypaH). Pagmnoak-
TUBHBIC MaTE€pHUaJbl BBIACISIOT TEIUIOBYIO SHEPTHUIO B TIpOIlecce sAepHOTO pacmnana. [Ipu 3Tom BhI-
JIENSIETCS OTPOMHOE KOJIMYECTBO dHEpruv. Ha aTOMHOM MOI0IKe TaKOM MPOLIECC OCYIIECTBISAETCS
B TOJICTOCTEHHOM PEaKTOpe, KOTOPbIN HEMPEPHIBHO OXJIAXkAAaeTCsl MPOTOYHOM BOAOHM, 4TOOBI U30e-
JKaTh MEPETPeBa, a TO U PACIIIaBJICHUS CTEHOK.

B TunuuHOM aBHraTene ¢ AIepHbIM PEAKTOPOM OXJIAXKIEHHAs BOJA, IUPKYJIUPYS MO AAB-
nenueM 160-200 atmocdep mo 3aMKHYTOMY KOHTYPY, TOTIaZlaeT BHYTPh KOpITyca peakTopa, Coaep-
Kallero saepHoe Tommeo. Harperas Boga BBIXOAWUT U3 peakTopa U MCHOJb3YeTCs AJI IpeBpalle-
HHS B MaporeHepaTope Apyroi Bojabl B map. OCThIBas, OHa BHOBb BO3Bpamiaerca B peakrop. [lap
BpalllaeT JOMacTH TypOMHHOTro aBUraTens. Peaykrop nepeBoauT ObICTpOE BpallleHHe Bajla TypOUHBI
B OoJiee MenJIeHHOE BpallleHHe Baja 3JeKTpoaBUraTelnsa. Ban snexkrpoaBuratesns mpu moMoIu Me-
XaHHU3Ma CICIUICHUSI COeIMHSAETCS C TPEOHBIM BaJIOM M 3JIEKTPOreHepaTOPOM. DJIEKTPOABUTaTElNb,
Bpaiasi rpeOHO Bajl U reHeparop, 00ecreynBaeT ABMKEHUE JIOJKU U BhIpabaThIBAET 3JIEKTPOIHEP-
TUI0, KOTOpas 3amacaercsi B O0PTOBBIX akkymynaTtopax. B Poccuu co3nanu v ucnbiTany yHUKalb-
HYIO SIIEPHYIO CHUJIOBYIO YCTAHOBKY C PECYpPCOM Ha BECh KMU3HEHHBIA IIMKJ aTOMHOM IOJBOAHOU

JIOJKH.
3aoanua:

1.3amoaHuTE B OJIOK-CXEME IMPOIMYIIICHHBIC 3BCHBS IIpOoHIeCCa HpeO6p830BaHI/I$I ;mepHoﬁ

OHEPTHUU B MECXAHUYCCKYIO DHCPIUI0 JABUKCHU A MOABOHOM JIO AKH
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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 TUIIMYHOM JBUTATENE C SJIEPHBIM PEAKTOPOM OXJIKICHHAS BOJA, IUPKYIUPYS TIOJ
nasnenueM 160-200 atmocdep 1Mo 3aMKHYTOMY KOHTYPY, MOIAaeT BHYTPh KOPIyca peakTopa, Co-
JIEpIKaIero sepHoe TOIMBO. Harperas Bojia BBIXOJHUT U3 PEAKTOPA M UCTIOIB3YETCs ISl peBpa-
IIEHHUS B TIApOreHepaTope Apyror BoAbl B map». To €cTh B TEKCTE yKa3aHa 4acTh BOJSHOW Maru-
CTpajll «peakTop-----laporeHepaTrop ------ peakTop». CocTaBbTe aHAJIOTUYHYIO CXEMY JUISl IpYTrou
YaCTH BOJSHOW Maructpaiu. [[is 3Toro BHUMAaTENbHO PacCMOTpUTE cxeMy asurareins. Corjacu-
TECh, YTO MOXXKHO TPOCIEAUTh aHAJIOTUIO C TAKUMH MOHATUSAMU W3 OUOJIOTHH, KaK «MaJlblil Kpyr
KpOBOOOpaIIeHUs» U «OO0JIBIION KPYr KPOBOOOPAIIICHHS.

3. [Ipeamnonoxum, 4To yI4eHUK, 03HAKOMHBIIIKCH CO CXEMOM YCTPONCTBA ABUTATEINSI C aTOM-
HBIM PEaKTOPOM, OCYUTAJI, YTO B HEE MOXKHO BHECTU U3MEHEHUSI: OOBEIMHUTH JIBE YaCTU BOJSHOM
Maructpanu. Toraa Boja (map) OyneT HUPKYIUPOBATH MO KOHTYPY «pPeakTop---MaporeHeparop---
rJIaBHasi TypOMHA ----TJIaBHBIM KOHJIEHCATOP TYpOUHBI------ peakTop». YKaKUTe OCHOBHOE IPEIAT-
CTBUE HA IyTU BHEAPEHUS 3TOU UJIEH.

4. Bbl B cocTaBe IpyIiibl KOHCTPYKTOPOB — pa3pabOTYMKOB JBUraTENEH ¢ SACPHBIM PEaKTO-
poMm. M3MeHeHHe KakuxX MapaMeTpoB CYIIECTBYIOLIEH CHCTEMbI XKU3HE0OECIeUeHHs IMOABOTHOM
J0AKH, 0 Bamemy MHEHHIO, YBETMYUT €€ pecypc?

5. IlpoBeauTte aHanM3 MPEACTABICHHOW Ha PUCYHKE CXEMBI MPOIECCOB, 00ECTIEUMBAIOIINX
paboTy MOUIOAKU. YKaXKHUTE MPUUHHY, TIOYEMY BOJIa, HAarpeBaeMasi B peakTope, SIBJISIETCS PaJuoaK-
THUBHOM, a BOJIa B MapOTr€HEpaTOpe — HET: OHA IMPOXOJUT MPOLEAYPY OUUCTKH, OHU LUPKYIUPYIOT

110 Pa3HBIM KOHTYpaM U HE CMCIINBAIOTCA, B MIApOTCHCPATOP I[O68.BJ'I$IIOT ,Z[eaKTI/IBaTOp?
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6. 3 mpemoKeHHBIX BapHAHTOB BHIOEPHUTE TOT, KOTOPBI OTBEe4YaeT Ha Bompoc: [louemy
BOJIa TIOCTYMAET B aTOMHBIN peakTop Mo OOJIBIIUM JaBJICHUEM, JOCTUTAIONIAM BETUYUHBI B 160-
200 atmocdep?

a. Jlns yBennyeHust 0TOOpa TEMI0BON MOLTHOCTH.

6. g yBenn4yeHHs TeMIepaTypbl KUIIEHUS.

B. Jlns obecrieueHust HUPKYIALUU BOJbI B TApOT€HEPATOPE.

7. Cucrema xu3Heo0ecrieueHus! OUIOAKU COACPKUT TUCTHILIISTOP U AJIEKTPOJIU3ep, yepe3
KOTOPBIE IMOCTOSTHHO MPOITyCKal0T MOPCKYIO Boy. KakoBo nx HazHaueHne? V3 mpuBeIEeHHBIX HUXKE
BapUAHTOB HEOOXOIMMO BBHIOPATh BBIMOJIHSAEMbIE STUMU YCTPOUCTBAMU (DYHKITHH:

a. OymucTKa OT MpUMECEH.

0. Tonkas ¢uabTparus.

B. HarpeBanue, o6pazoBanue napa c ero nociaeayrouieil KonaeHcauuei i nojay4eHus au-
CTUJUIMPOBAHHOMN BOJBI.

r. IIpuroToBnenue ropssueii TEXHUUECKOI BOJIBI.

. HpOI/ISBO,Z[CTBO KHCJIOpOJa B PE3YIIbTATC JJICKTPOJIN3a BOAbI.

YcrpoiicTBo: DYyHKIHU:

JHuctumsarop

OnexTpoausep

Texker 2
PagnoakTuBHOE 00TydeHHE

Pannamm, B IIMPOKOM CMBICJIC, O3HAYACT U3JIYUYCHHUC, TO €CTh PACIPOCTPAHCHHUEC DHCPIUU B
BHU/JI€ BOJIH WUJIM YacTHll. PaguoakTUBHBIE HU3JIYUCHUA ACJIAT HA TPpU BUJA:

- aJ'IL(ba-I/ISJIyLIeHI/Ie — HOTOK ANCPp I'CJIn,
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— 0OeTra-u3IIydyeHHe — MOTOK IEKTPOHOB;

— TaMMa-u3JIy4yeHHEe — MOTOK BEICOKOIHEPTeTUYECKHX (POTOHOB;

— TIOTOK HEUTPOHOB.

YenoBeyeckHii OpraHu3M PEryisipHO MOJIBEPracTcs BO3ICHCTBHIO PaHMOAKTHBHOTO 00Iyde-
Hus. [Ipubnusurenbao 80% exerogHo noxydyaeMoro KOJIMuecTBa MPUXOIUTCS HA KOCMUYECKHE JTY-
yr. OCHOBHBIM TMPUPOJIHBIM UCTOYHUKOM M3IYYCHHS CUUTACTCS MHEPTHBIN ra3 pajioH, BBICBOOOXK-
TAOIIUICS U3 3eMJIM U TOPHBIX TIOPOI.

Pagnanmonnoe oOimydeHne Mo crioco0y MPOHUKHOBEHHS B OPTraHU3M JEITUTCS Ha JBa THUIA:
BHYTpEHHEee M BHemrHee. [locieqHee XapakTepHO ISl PacTbUIEHHBIX B BO3JyXE PaJMOHYKIHIIOB
(a3p0o307b, meUIb). OHM TOMAAIOT HA KOXKY WIH OACKIY. B Takom ciaydae MCTOYHUKU pauallid
MOKHO YJaJIHTh, CMBIB HX. BHemrHee e 0OJlydeHHE BBI3BIBACT OKOTU CIHM3HUCTBIX O0OJOYEK H
KOKHBIX MOKPOBOB. IIpum BHYTpeHHEM THIE OONyYeHHS PAAMOHYKIHJIBI TOIMAIal0T B KPOBOTOK,
HaTpuMep, Yepe3 PaHbl, U YAAISIOTCS JIMIIH C TIOMOIIBIO Tepanuu. Takoe 00JydeHrne IPOBOIHPYET
00pa3oBaHUE 3JI0KAYECTBEHHBIX OITyXOJIEH.

PagnoakTBHOE M3TydeHHE M3-32 MOHU3HMPYIOMIETO NEHCTBHS MPHBOAUT K 00Opa30BaHUIO B
OpraHu3Me 4eJoBeKa CBOOOHBIX PAJMKAIOB — XHMUYECKHA aKTUBHBIX arpeCCHBHBIX MOJIEKYJ, KO-
TOpPbIE BBI3BIBAIOT MOBPEXKAECHUE KIETOK M UX THlenb. OcoOeHHO YYBCTBUTEIbHBI K HUM KJIIETKU
KEIYIOYHO-KUIIEYHOTO TpaKTa, MOJIOBOM M KpOBETBOpPHOH cucteMm. PagnoakTtuBHOE OOMydeHue
HapylaeT ux paboTy, BbI3bIBAeT TOIIHOTY, PBOTY, HapylleHUE CTyna, Temneparypy. BozaelcTBys
Ha TKaHM TJIa3a, OHO MOKET MPHUBECTH K JIyueBOM kaTapakre. K mocieacTBusiM HMOHU3UPYIOIIETO
U3ITy4eHUs] TaKXKE OTHOCST TaKUe MOBPEXKACHHUSA, KaK CKIEpO3 COCYAOB, YXYALIEHUE UMMYHUTETA,
HapylleHue reHeTnyeckoro ammapara. Cucrema mnepefayd HaclAeACTBEHHBIX IAHHBIX MMEET TOH-
Kylo opranuzanuio. CBoOOIHbIE paMKallbl U UX MPOU3BOJHBIE CHOCOOHBI HApyIIaTh CTPYKTYPY
JIHK — HocuTtens reHernyeckoil nHpopmanuu. IT0 NPUBOJUT K BOZHUKHOBEHUIO MyTallui, KOTO-
pBI€ CKa3bIBAIOTCS HA 3/I0POBBE MOCIEIYIOMINX TOKOJICHUIA.

Ha aTomapHOM ypoBHE 3TO MPOUCXOAMT Tak. PammoakTHUBHBIC YACTUIIBI JIETAT C OIPOMHOMN
CKOPOCTBIO, BEIOMBAsI IPU 3TOM DJIEKTPOHBI U3 aTOMOB. B pe3ynbraTe nocieanue npuoOpeTaroT mo-
JIOXKUTENbHBIN 3aps]l. CBOOOIHBIN JIEKTPOH U MOHU3UPOBAHHBIN aTOM BCTYNAIOT B CJIOKHBIE peak-
LIUH, B pe3ylbTaTe KOTOPHIX 00pa3zyroTcs cBoOoaHble panukansl. Hampumep, Boga (H20), coctas-
nsrommast 80 % Macchl yenoBeka, 1MoJ1 BO3/IeHCTBUEM paJMalluyl pachaaeTcs Ha JBa pajukana — H+
u OH-. OTu naTojgoruyecky akTUBHBIE YaCTUIIbI BCTYMAIOT B PEAKIIMU C BaXXHBIMH OMOJIOTHYECKH-
MU coeauHeHusiMu — Mosiekynamu JIHK, GenkoB, ¢pepMeHTOB, xupoB. B pe3ynbrare B opraHuzme
pacTeT YMCIIO TOBPEKICHHBIX MOJEKYN U TOKCHHOB, CTpPaJgaeT KIETOUYHbIM oOMeH. Uepe3 HEKOTO-

poe BpeMsi IopaKeHHbIe KIETKU MOTn0ar0T Ui X (QYHKIIMM cephe3HO HapymatoTcs. M3-3a mospe-
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xaenust JIHK u MyTaiuu reHoB KJIeTKa HE MOXKET HOPMaJIbHO JIEIUTHCA. DTO CaMO€ OMAaCHOE MOo-
CJIEICTBUE PaJUALlMOHHOTO 00JIy4eHUs.

Bonpocwl ona oocyycoenusn:

- Jlyist yenoBeka B KOCMOCE 3HAUYMTENIbHYIO OMACHOCTh MPEJICTaBIIsAET KOCMUYECKas paaua-
s, Yto 3amumiaet Joaei Ha 3emiie OT ee maryOHOro BO3JeHCTBUS: atMocdepa ¢ coaepxkaiencs
B HEH MBLIBIO, BpallleHHe 3eMIIH, 00JIaka, BOJISTHOM Tap, COICPIKAIIUICS B aTMOC(Eepe I MarHuT-
Hoe rnoJie 3emn?

- Jlnst kakux reorpaMvecKuX MECT NMPU OTCYTCTBHH MECTOPOKJICHUN paJMOAKTUBHBIX HC-
KOITA€MBbIX YPOBEHb €CTECTBEHHOW paJMaIliy BBIIIE CPEIHETO . BHICOKOTOPHE, MOBEPXHOCTh OKEaHa,
PaBHUHBI, JJECHON MaccUB WM APKTHKAa ¢ AHTapKTHUKOM?

- Ha Jlyne marauTHO€ nojie oueHb cinaboe. O3HavyaeT JiM 3TO HAJTUYUE PaJUallMOHHON omac-
HOCTM M HEBO3MOXXHOCTh OCBOEHHSI uenoBedecTBOM JIyHbI? Pa3BepHYTHINI OTBET HEOOXOAMMO

000CHOBATE.

Tema 2: Xumuueckue usmenenus cOCMOAHUA eeuiecme

Texcmul 0151 umenus
Teker 1
PecraBpanusi naMATHUKOB

B armocdepe kpymHBIX TOPOJOB BO3POCIO COACPKAHUE arpeCCUBHBIX BEIIECTB, TIOITOMY
MMOBEPXHOCTH MaMSATHUKOB, CICJIAaHHBIX M3 METaJlJIa, MOABEpraloTcs aTMochepHor Koppo3uu. B mo-
CJIeIHEee BPEMs YacTO BO3HHKAIOT TaKUE BUIBI KOPPO3HUH, KaK «OpOH30Bast 00JIE3HbY (MU «MeaHAs
yyMay), IPH KOTOPBIX 00pa3yloTCs OCHOBHBIE XJIOPHJIBI MEIH - 3aITyCKACTCS PsIi XUMUUYECKHUX Pe-
aKIMK C y4aCTUEM MEJH, KUCIOpOo/aa U Biaru arMocdepsl. B pe3ynbrare 3T0ro nporucxoIuT HHTCH-
CUBHAasl HEMPEPBIBHASL KOPPO3Us, pa3pyllIaloias MOBEPXHOCTh CKYIBITYP.

CymiecTByeT 1Ba OCHOBHBIX METO/IA 3AIUThl METAUIMYECKUX IOBEPXHOCTEN OT KOPPO3HH:
1. HaHeceHHe METAIUTMYECKUX 3aIIUTHBIX MOKPBHITUH, HA3bIBAEMBIX OKCPTBCHHBIMHU». TakoW CI0M
3alUIIaeT MOBEPXHOCTh MaMITHHUKA, U30JUPYS €€ OT aTMOC(HEPHBIX BO3ACUCTBUMN, IPU 3TOM Cam
MOJBEPraeTcs KOPPO3UH U CO BpEMEHEM paspyiiaercs. Takue MOKphITUS MOKHO HAHOCUTh Pa3iiuy-
HBIMH CIIOCO0aMU, HallpUMep, TaIbBaHOIIIACTHKOM.
2. HaHeceHMs 3allIMTHOTO CJIOS METOJOM IUIa3MEHHOI'O WIIM Ta30IlIa3-
MEHHOTO HAaIbUIEHUs] METaJUIMYECKOT0 MOPOIIKa € MOCIEIYIOIIEeH ero
MIPOTMUTKOM CIEIUATHHBIM HHTHOUTOPOM KOPPO3UU HAIBUIIEMOTO METall-

Ja. I/IHFI/I6I/ITOp, nornagast B Mopel CJI0A, HAACKHO YACPKHUBACTCA B HUX,
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YTO MPENOTBpAIIAET BO3JCHCTBUE aTMOC(hEpHBIX
(baxTOpOB Yepe3 MOphl Ha METAI U YBEITHMYMUBACT
JIOJITOBEYHOCTb ITOKPBITHS.

Hamnbinenne MOXHO OCYHIECTBUTH, HAIpH-

Mep, IIpM IOMOILIM TaKUX YCTPOWCTB, KakK ILIa3-

MOTPOHBI, ra301JIA3MEHHbIE TOPEJIKU, TyrOBbIE Me-
TAJIN3aTOPBI U ICTOHAIIMOHHO-Ta30BbIC ITYIIIKH. B ==l
Cankr-IlerepOypre Tak ObLIM pECTaBPHPOBAHBI MHOTHE MTAMSTHHUKH.

Bonpocwt ona oocyyncoenusn:

— 3allUTHBIA CIOH METAJUIMYECKOTO MOPOLIKOBOTO MOKPBITUS SIBISETCS PBIXJIBIM, COJEP-
KUT MHOTO IyCTOT M NOp U NMPOHMIIAEM JJIsl BHEIIHENH aTMocepsl U coaepKallleicss B Hel Biaru.
[Ipu kakux ycnoBuUsX OH OyJIE€T BBINOJHATH 3AIIUTHYIO (QYHKIUIO: IIPU 3alI0OJTHEHUU MOP U MYCTOT
CHeIUaIbHBIMU TpenapaTaMu, MPETSITCTBYIOIMUMH KOPPO3UU 3aIIUTHOTO CJIOS, TIPH OKPAITUBAHUN
MOKPBITHS KpAaCKaMH WJIM SMAJISIMH, TIPY YCIOBHH MPOMUTKH MOBEPXHOCTH MHTHOUTOPAMH KOPPO-
3UM WM NPU IOBTOPHOM HAaHECEHUHU MOPOIIKOBOTO 3aIIUTHOTO CIIOSI?

— Moryt nu ObITh UCHOJIB30BAaHbl OMUCAHHBIE TEXHOJOTUHU IS 3aLUTHl TAMSTHUKOB, BbI-
MOJIHEHHBIX U3 KaMHs? [louemy?

— [loyemy cKyabOTYpHBIE KOMMIO3UIMH Pa3MEIIAIOT JIMIIbL HAa MAacCCUBHBIX (pyHIaMEHTax:
JUis o0ecreueHus: YCTOMYMBOCTU CKYJBITYpBI, A7 PAaBHOMEPHOTO paclpeiesieHUus BeCOBOM

Harpy3kKku Ha I'pyHT, OJid YBCJIWYCHHS BBICOTHI CKYJBIITYPbI WIIH JJIA 3alllUThI CKYJIBITYPbl OT BaH-

TanoB?

Teker 2
I'asupoBanue BOAbBI

VYrnekucnsiii raz unu CO», IByOKHCH YIiiepoa, IMOKCU] yriiepoa, OukapOOHAT UCTIONb3Y-
€TCsl JUIsl TPUTOTOBJICHUS Ta3MPOBAHHBIX HAMHUTKOB. ['a3MpoBaHHBIE HANUTKH, OCOOCHHO OXJIa-
KJCHHBIE, OBICTPEE U MOJTHEE YTOJSIOT KaxAy. i yTONeHuUs KaX bl YeTOBEK BBHITUBAET MEHBIIIE
ra3upoBaHHON NUTHEBOW BOJbI, YeEM HerazupoBaHHOW. CerojHs B NMPOU3BOJICTBE HAMUTKOB YCH-
JIEHHO AKCIUTYaTHPYeTCS OCHOBHOE CBOMCTBO YTJIEKMCIIOTO Tra3za — KOHCepBHpymoliee (00e33apa-
KUBaroIIee, Ae3NHPUIHUPYOIIee, aHTUMUKPOOHOE), T.K. YTIEKUCIBIN ra3 ABISIEeTCS KOHCEPBAHTOM -
BEII[ECTBOM, TYOUTEIHHO ACUCTBYIOIINM Ha KMBBIE MUKPOOPTAaHU3MBI, TPUCYTCTBYIOIIUE B MUTHE-
BOM BOJIE.

Yriekucnslii Ta3 U3MEHsIET BOJIOPOAHBIN Moka3artenb (pH) Boabl, onpenesirommii XapakTep
XUMHYECKUX W OMOJIOTMYECKUX MPOIecCOB. B 3aBUCHMOCTH OT BenuuuHBl pH MEHsSeTCs CKOPOCTh

OMOJIOTHUYECKUX peaKuHﬁ, TOKCUYHOCTD 3arpA3HAOIINX BEIICCTB U T. . I[JISI MUTHEBOM BOJBI ONTHU-
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MaJIbHBIM cuuTaercs ypoBeHb pH B auanazone ot 6,5 1o 8,5 (no pexomengamnusm BecemupHoit op-
raHU3alK 3PABOOXPAHCHUS - 7), OTKIIOHEHUE OT KOTOPOTO MOXKET CYHIECTBEHHO OTPa3UThCS HA
3arnaxe, NPUBKYCE M BHEIIHEM BHUJE BOJbl. [Ipu HACHIIIEHWH BOJbI YIJIEKUCIIBIM Fa30M €€ YPOBEHb
KHCIIOTHOCTH Bo3pacTaet 0 pH=3,8.

Bonpocwt ona oocyymcoenusn:

— Ilpu HarpeBaHuu ra3upOBAHHOM BOJBI, SBJIAIOLICICS BOJIHBIM PACTBOPOM YIOJIBHOW KHC-
JIOTHI, BBIJICJISIFOTCS ITY3bIPbKH ra3za. [lodeMy: BhIIENSICTCS PaCTBOPEHHBINM B BOJE BO3ayX, 00Opa3y-
€TCsl BOJSHOM Tap, B BOJHBIX pacTBOpax yrojbHas KHUCIOTa HEYCTOWYMBA WJIM MPU HArpEeBaHUU
pasznaraercs ¢ BbIJICJIEHUEM YIJIEKUCIIOTo ra3a?

— JlakmycoBasi uHAMKATOpHAs Oymara Mmpu MOTPY>KEHHH €€ B Ta3UPOBAHHYIO BOJIy MEHSIET
nser. Ha xakoii?

— Menukn Ha OCHOBE MHOTOJIETHUX MCCIEIOBAHUN M HAOIIOIEHUN OTPEACTUIN MPOTUBO-
MOKa3aHus K yMOTPEeOJEHNUIO Ta3UpOBAaHHOW MUTHEBOM BOJBI: HAJIM4YME S3BBI M ractputa. Kakosa
OCHOBHAs TPHUYMHA STOTO OTPAHUYCHUS . HU3KUM, BEICOKA WJIM HOPMAJIbHBIA yPOBEHb BOJIOPOIHO-

ro nokasareinsa?

Tema 3. Duzuueckue cOCMOAHUA U USMEHEHUS 6EULECN G

Texcm ona umenusn:

IBoJIIOLMA 3BE3]

[Ton neiicTBHEM CHJI BCEMHUPHOTO TMPHUTSIKEHUS O0JIAKO MEXK3BE3THOTO Ta3a, COCTOSIIETO
TJIaBHBIM 00pa3oM U3 BOJIOPOIa, CKMMAETCSI M HAarpeBaeTcs 10 3aKOHY COXpaHeHus dHepruu. Eciun
Macca o0jaka JIOCTaTOYHO BEJIMKa, TEMIIepaTypa W JIaBJICHHE B LIEHTpE Oo0Jiaka JOCTHUraeT 3Have-
HUM, TPH KOTOPHIX HAYMHAIOTCS TePMOsiiepHbIe peaKIiu CHHTEe3a, B PE3y/IbTaTe KOTOPBIX BOJO-
pox nipeBpamaercs B renuil. Tak posknaercs 3Be3na.

Co BpemeHeM (Ha 3TO MOTYT YHTH MUJUTMAP/IBI JieT!) BOJOPO B LIEHTPAILHOM YacTH 3BE3/1bI
BBITOpaeT, U obpa3yercs remueBoe sapo. Ho 3Be3na mpu 5ToM He TacHET, MOTOMY YTO Teluil TOXe
SBJISETCS SJIEPHBIM TOIUIMBOM: MPH JOCTAaTOYHO BHICOKOM JAaBJICHMM M TeMIlepaType CBbImie 15
MUJUJTMOHOB TPaJyCOB HAYMHAIOTCS TEPMOSIACPHBIE PEAKIMU, TP KOTOPBIX eIl MPEeBpaIlaeTCs B
yraepoa. [Ipu aToM Temmeparypa siapa emre Oomnbline Bo3pacTtaeT. HakoHel maBieHue, BO3pociiee
BCJIE/ICTBHE HOBBIX TEPMOSIEPHBIX pPEaKIUW, CTAHOBUTCS HACTOJIBKO OOJBIINM, YTO Hapy>KHBIE
CIIOM 3BE3/Ibl OTOPACHIBAIOTCS Ha OOJBIIOE PACCTOSHUE OT sijipa, a UX TeMIlepaTrypa 3HAYUTEIbHO
YMEHBIIIAETCs: 3B€3/1a MPEBpaIacTcs B KPACHbI I'MraHT (KpaCHBIMU UX HA3BIBAIOT 3a UX I[BET, a
TUTaHTaMH — 32 UX KOJIOCCallbHbIE pa3Mepbl). Macca HEKOTOPBIX M3 3TUX 3B€3J] CPaBHUMa C Maccou
Connua. Co BpeMeHEeM OCHOBHOE TOIIMBO TEPMOSACPHBIX PEAKLIUI-BOAOPO/ U TEIU — BBITOpAET.
Buemnue ciaou 3Be3/1bl, paclupsisch, YIETAIOT, a 3B€3/a 3HAUUTEIbHO YMEHBIIAETCA B pa3Mepax U

npeBpamaeTcs B 0esablil KapJuK. benplii IBET 3B€3/1bl YKa3bIBAaET Ha TO, YTO TEMIEpaTypa Ha €€
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MMOBEPXHOCTH BHINIE TeMIieparyphl oBepxHoctu Conaia. TepMosiiepHbie peakiiuy B OelIoM Kapiiu-
K€ YK€ IMOYTHU HC UAYT.

Ecnu macca sigpa 3Be3apl npesbiaet maccy ComHiia 6oee, 4em B moaTopa pasa (Oemnslii ru-
FaHT), O6yCJIOBJI€HHO€ CUJIaMU TATOTCHUSA HABJICHUC B AAPC 3BC3Abl CTAHOBUTCA CTOJIb OTPOMHBIM,
YTO OHO Kak Obl «BJIaBJIMBAET» JIEKTPOHBI B IPOTOHBI, B PE3YJIbTAaTE YEro 00pa3ytoTcs HEUTPOHBI.
Tak BO3HUKAaEeT HEHTPOHHAS 3Be3/1a, KOTOPas COCTOMT B OCHOBHOM M3 HelTpoHOB. Macca Ta-
KOM 3B€3/Ibl MOXKET OBITh CpaBHUMOM ¢ Maccoil ColHIla IpH JUaMeTPe B HECKOJIbKO KHJIOMETPOB!
[InoTHOCTH HEUTPOHHOM 3BE€3/bl OJIM3Ka K INIOTHOCTH aTOMHOTO sjpa: 1cM3 BelecTBa TakoM 3BE3-
Il CpaBHUMa C Maccoil HECKOJIbKMX TI'PYKEHBIX TOBApHBIX BaroHoB. OOpa3oBaHHE HEUTPOHHOU
3BE3/IbI MTPOUCXOJUT 32 JOJU CEKYHJIbl U COMPOBOXKIACTCS B3PHIBOM HEBEPOSTHOM cuuibl. Takue
B3PbIBBI HA3bIBAIOT BCIIBIIIKAMU CBECPXHOBLIX.

Ecnu macca 3Be3/1p1 3HaUUTENHHO TIpeBBINIaeT Maccy CoJHIIa, TO CUJIa TPABUTAIIMH «3aCTaB-
JIA€T» 3BE3Yy COKUMATHCSA JaXKEe MOCJE TOr0, KaK OHA CTaHET HEWTPOHHOM 3Be3/0M. M HacTymaeT
MOMEHT, KOT/Ia CHJIa TATOTEHUSI CTAHOBUTCS HACTOJBKO OOJIBIIION, YTO OHA «HE BBITYCKAET» HapYy-

Ky naxe cBer! B Takom ciydae 3Be3q1a MpeBpaIlaeTcs B « YEPHYIO IAbIPY».

3aoanus:

1.3anonHuTE B OJI0K-CXEME MPOMYIIEHHBIE 3BEHBS MPOIIECC:

1) DBousroIus 3BE3/16I ¢ MaccoM, 6Jm3Koi kK Macce CosHIa

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

2) DBoroLKs 3BE3/bl C MAcCOil, CylecTBeHHO Oouiblieii Macchl ConmHIa

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

2. Beigenure 2-3 npo6iaeMbl, C KOTOPBIMH, 110 BallleMy MPeICTaBICHUIO0, CTAIKHBAIOTCS acT-
podusuku npu nzyuyeHuu 3se3a. OO60CHyiTe CBOE MHEHHE.

3. CocTaBbTe CUHKBEWH Ha TeMy «YepHas apIpay

4. IIpoBeauTe HOMAITHHE SKCIIEPUMEHTHI U MPUIyMaiTe KaKA0OMY U3 HUX Ha3BaHUE:

OkcnepuMeHT 1: B mon-nutpoBoil GaHke MUTHEBOW BOJBI PACTBOPUTE MOJOBHMHY YaifHOM
JIOKKM coyii. HamnelTe 4acTh COJITHOTO pacTBOpPA B IUIACTUKOBBINM CTAKaH, @ OCTaBIIYIOCS BOJY HE

BBUIMBaWTE U3 OaHKU — OHA TIOHAJOOUTCS B KOHIIE OIbITa. BRIpeXbTe B MOPOJIOHOBOM ryOKe yriyo-
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JICHHE TIOJI CTaKaH Ha TOJIOBHHY €€ BhICOTHI. CTakaH JOJDKEH BXOIMTH B yriryojenue Oe3 3a3zopa.
CrakaH ¢ COJISTHBIM PacTBOPOM Ha CHIEJTaHHOM BaMU IOJICTAaBKE TOMECTUTE B MOPO3UJIbHYIO KaMepy
X0J0AMIbHUKA. Yepes Kaxabli yac CMOTPUTE, Kakas 4acTh BOJIbl 3aMep3ia. Koraa 3amep3Her npu-
MEpHO OJIHa TPETh pacTBopa (e OyIeT BBEpXY), BEIHBTE CTaKaH U3 MOPO3WIBHON KaMephl. AKKY-
paTHO BBIHBTE JIEJI U MOJIOKUTE €r0 B TAPEJIKY, MOJOXKIUTE MPUMEPHO 5 MUHYT, TIOKa JIe/ CJErKa
noxraer. Crneiite 00pa3oBaBIIylOCsS BOJY, IO-
CJIe 4Yero IOJIOKUTE JeJ B IyCTOM CTakaH U
MOJIOK/IUTE, TOKA OH IOJHOCTBIO PacTaeT U
Harpeercss 10 KOMHATHOM TeMIIepaTyphl.
CpaBHUTE Teneph COJEHOCTh OCTaBJICHHOTO B
0aHKe COJITHOTO pacTBOpa U BOJBI, 00pazo-

BaBIlIencd m30 Jpaa. Cruenaiite BBIBOI M OIH-

HOINTE €TO0.

OkcniepuMeHT 2: B non-nutpoByro 6aHKy BOJIbI KATHUTE HECKOJIBKO Kareiab YepHOU TYIIU U
Xopolo nepemMemniaiite Boay. Haneite yacTh 3arpsi3HEHHOW BOJIBI B IUIACTUKOBBIM cTakaH. OcTaB-
masicss B 0aHKE BOJIa TIOHAIOOMTCSI B KOHIIE OTBITa. BRIpEKbTE B MOPOJOHOBOW TYOKEe yriyOieHue
MOJ] CTaKaH Ha MOJIOBUHY €€ BbICOThI. CTakaH JI0JKEH BXOIUTH B yriryoneHue 6e3 3a3opa. CtakaH ¢
3arpsI3HEHHON BOJIOM Ha CHIENTaHHOW BaMHM IOJICTABKE MOMECTUTE B MOPO3WIIBHYIO KaMepy XOJio-
TUIbHHUKA. Yepes Kaxaplil 4ac CMOTPUTE, Kakas 4yacTh BOJIbI 3amep3ia. Korna 3amep3HeT mpuMepHO
OJIHa TPeTh pacTBOpa (Jex OyneT CBepXy), BHIHBTE CTaKaH U3 MOPO3UIbHON Kamepbl. AKKypaTHO
BBIHBTE JIEJ U MOJIOKUTE €ro Ha Tapeisiky. CrenaiTe BbIBOJ U 3alUIIUTE €rO.

Bonpocwt ona oocysycoenusn:

— B 0ocHOBY KakuX MpPOMBIIIICHHBIX TEXHOJIOTHH MOTYT ObITh MOJIOXKEHbI 0OHAPYKEHHbIE
BaMHU SIBJICHUSA?

— Kakue riobanbHbie HpO6JICMBI MOHO PCIIUTb C  HCIIOJIb30BAHHEM OTHUX TEXHOJIOTHI?

Tema 4: Ikonozuueckue cucmemol
Texcmot 0152 umenus:
Teker 1
HckyccTBeHHBbIE IKOCHCTEMBI
HckyccTBeHHBIE 9KOCUCTEMBI — IKOCHCTEMBI, CO3/IaHHBIE uernoBekoM. [Ipocteiinum mpume-
POM TaKOTO PoOJia MOXKET CIY)KUTh akBapuyM. B HeM HMeITCs pacTeHus, OCylIecTBIsonme HpoTo-
CUHTE3, PbIObI WM JpYyrue >KUBOTHBIE, MUKPOOPTaHU3MBI, TiepepabaThIBAIONINE MPOTYKTHI KHU3HE-

JIeSITeIbHOCTH JKUBOTHBIX. Ho AKBApUyM HC SABJISICTCA CaMOCTOSTEIbHOM YCTOﬁqHBOﬁ CHCTeMOﬁ, T.
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K. OH HYXJAeTCsl B MOCTYIUIGHUH OTIPE/ICICHHBIX BEIIECTB M3BHE, HAIPUMEpP, KOpMa A PbIO, U
BBIBE/ICHUS YaCTH POIYKTOB IyTeM 3aMEHBI WM (DMIIBTPALIUN BOIBI.

OcHOBHBIE 0COOEHHOCTH UCKYCCTBEHHBIX SKOCHCTEM:

1) BOJBIIMHCTBO MCKYCCTBEHHBIX SKOCHUCTEM SIBISIOTCS IeTepOTPO(HBIMH, T.€. HOTPEOIs-
IOLIMMU OPTaHUYECKUE BEIIECTBA (TOTOBYIO IUIILY) U3 BOBI.

2) WckyccTBEHHbBIE SKOCUCTEMbl UMEIOT HE3aMKHYTHIM LIMKJI OOMEHa BELIECTB U SHEPIUH.
YacTp NUIIEBBIX LENOYEK B TAKUX 3KOCHCTEMaxX paspyliaercs, U, Kak CIEACTBHE, YEIOBEK CTaHO-
BUTCS] 3BEHOM DKOCHCTEMBI, 00€CIieurBasl yCTpaHeHHE MTPOIYKTOB pacnana, co3iaBas KoM(OpTHBIE
yclloBHUs cyliecTBoBaHMs. Llenu nuTanus B akBapuymax KOPOTKHE U XapaKTEpU3YIOTCS HAIUYUEM
2-4-X 3BCHBEB.

3) UckycCTBEHHBIE SKOCUCTEMBI XapaKTEPU3YIOTCSI BUAOBOM MAJIOYUCICHHOCThIO. [leficTBH-
TEJIbHO, YEJIOBEK B aKBapUyM€ CO3/1a€T SKOCUCTEMY Ul 0OECIeUeHus CYIIeCTBOBAHUS OJHOIO MU
HECKOJIbKUX BHJIOB PbIO U pacTEHUH.

HopmanbHoe QyHKIMOHUPOBAaHUE aKBapuyMa BO3MOKHO JIMIIb B YCIOBUSX PaBHOBECHOIO
COCTOSIHUSI OMOJIOTMYECKOW CHCTEMBI NMPU ONTHUMAJIBHBIX MapaMmerpax cpeabl. B craHoBieHUN u
MoJJIep>)KaHUU paBHOBECHS NMPUHUMAIOT y4acTHE BCE€ BOJHBIE OpPTraHu3MbI (pbIObI, ampuOuu, Mo -
JIOCKU U Jp.), pacTeHusi (BBICHIME PACTEHUS U BOJOPOCIH), OJHOKIETOYHbIE MUKPOOPraHU3MbI
(6axTepun, mpocreiiue). Maseiiiiee HapyleHne Oajlanca B CUCTEME BEJIET K TOTEPE paBHOBECHS,
YTO BKJIIOUAET MEXaHU3Mbl, HallpaBJeHHbIE HAa cTabuiau3anuio 6unocucreMsl. [Ipu HEBO3MOKHOCTH
BOCCTaHOBJICHUS OajaHca, akBapuyMHasi OocrucTeMa TuOHeT.

Bonpocwl ona oocysymcoenusn:

— KucnorHocts Boapl pH oxa3piBaeT 0oJbllIoe BIMSHUE HA OMOXUMHUYECKUE U OHOJIOTHYe-
CKHE MPOLECChl U MMEET BaAXKHOE 3Hau€HUE B JKM3HU pbIO. B mporeccax gorocuHTesa, nporekaro-
IIMX Ha CBETY, pACTCHHs MOTPEOISIOT YrIIEKUCIBIN ra3, 4To MmoBbimaeT ypoBeHb pH. Houbto kuc-
JIOTHOCTH BOJbI MOHMKAETCS, YTO CBA3AHO HE TOJBKO C OTCYTCTBHEM (POTOCHHTE3A, HO U C BBIJIEINE-
nueM CO; npH AbIXaHUU pacTeHuidl. MHOTHE phIObI BIIOJIHE 0€3001€3HEHHO MEPEHOCAT OTKIOHEHUS
KHCIIOTHOCTH BOJIBI OT HelTpanbHOro nokaszarens (pH= 7-8). O1o oObsicHsAETCS TE€M, YTO OpraHU3M
UMeeT LeNbI Pl CUCTEM, CriIakuBaromux kojaedanus pH. OnHako pe3koe U3MEHEHHE KHCIOTHO-
CTH BOJIbI MOKET CTaTh MPUUMHOM rudenu psio. [Touemy?

Mesxay KakMMH OOHTAaTEeNMH aKBAPHYMa MOXKET BO3HHKHYTh KOHKYPEHIIHS . BHIAMH CO
CXOJIHBIMU HOTPEOHOCTSIMU, BUAAMHU, U3BJIEKAIOIIMMU TOJIb3Y U3 CBSI3U APYr C JPYroM, XHUITHHUKA-
MU U KEPTBaMH, Mapa3UTaMH U XO35€BaMH?

3aoanus.

19
KOHKypGHL[I/Iﬂ — O9TO B3aUMOOTHOHICHUA aKTUBHOI'O COPCBHOBAHUA MCIKIAY oco0sIMu OJHOI'O UJIK PA3HBIX BUJOB CO
CXOJHBIMHA HO’I‘pG6HOCT$IMI/I 3a CPCACTBA CYHICCTBOBAHUA U YCIIOBUS PA3MHOKCHUA.
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1.AxBapuyMHbIE pacTeHMsI pa3pacTaroTCs HaJ BOJOM WJIM IUIABAIOT HA MOBEPXHOCTH, TIE

OCBCIIICHUC 00Jiee MHTEHCHBHO U rac OHU AOTIOJHUTCIIBHO ITOJYYaroT yTJIGKHCJILIfI ra3 u3 aTMOC(I) c-

pul. B poriecce ¢poTocuHTe3a MOJIEKYIBI XJIOPO(UILIa paCTeHUH CTaHOBSTCS HanOoJiee aKTUBHBIMU

pu OocBeleHnH (HOTOHAMHU C JITMHOM BONHBI M3 uHTepBaia oT 600 mo 700 HanomeTpoB (00JIACTD

OpPaHXCBOTO M KPAaCHOTO IBeTa). JTO Hambojee BAKHBIA CBETOBOU JHMAINA30H JIJII HHTCHCHUBHOTO

pocTa JIMCTHEB M OCEBBIX OPraHoOB pacTeHuil. Ha pucyHke npuBeeHbl TpaguKi 3aBUCUMOCTH OTHO-

CUTEILHOM WHTCHCUBHOCTH CBETa OT TOJIINHUHBI CJIOA BOABI B aKBApUYME UIA U3JIYYCHHA Pa3HbIX

OBCTOB.
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Depth of Watar [m)

Wcnonb3ys 3TH AaHHBIE, OOBACHUTE, IOYEMY PACTEHUS, KOTOPbIE BO BPEMs CBOETO >KM3HEH-

HOro mnukia ImoCTOSHHO IIOTPYXCHBI B BOAY Ha AOCTATOYHYIO FJ'IY6I/IHy, HaCTO HCIIBITBIBAIOT HE-

XBAaTKy AHUOKCHAA Yrj€poaa M HCAOCTATOK OCBCIICHHA, U HC MOI'YT JOCTHUI'HYTH HCO6XOI[I/IMOFO

ypoBHA (poTOCHHTE3A.

2.JInst HopManbHOTO (PYHKIIMOHMPOBAHUS aKBapuymMa HEOOXOJMM KOHTpOJib ypoBHs pH.

Hepeqncm/ITe BO3MOJKHEIE CITOCOOBI HU3MCPEHUA YPOBHA KHCJIOTHOCTH BOJBI. HpOBCI[I/ITC IIOUCK B

Pa3JIMYHBIX HMCTOYHHKAX I/IH(1)OpMaI_II/II/I O IPUPOIHBIX MHAWKATOPAX YPOBHSA KHCJIOTHOCTH BOJBI.

OI_IeHI/ITC BO3MOJXXHOCTb UX HUCIIOJIb30BAHUS B aKBApUyMaX.

Texkcer 2

[[J'IH 00BACHEHHS BbIMHPpAHUS AMHO3aBpPOB, KOTOPOC IMIPOU30IIJIO ITIPUMCPHO 65 MUJIJIMOHOB

JICT Ha3an, ObLIH BBIZIBUHYTBI IBC I'MIIOTC3bI:

I'mnorte3a A (CTOJIKHOBEHHE € ACTEPOUI0M)

I'mnore3a B (u3Bep:keHus1 BYJIKAHOB)

JIMHO3aBpbI KCUE3IH, IOTOMY YTO IpoMa-
HBII acTepon] CTONKHYICA ¢ 3emiel. B pe-
3y/bTaTe CTOJKHOBEHUS HA4YaJIMCh MOXKaphl U
BBIOPOCHI 00JIAKOB MBUIH U CaXKH. 3aTeM I10-
CJIE0BAJI JUINTENbHBIN EPUOJ TEMHOTBI, KO-
TOPBIN IPUBEN K TOMY, YTO CYILIECTBOBAHHE
pacTeHMi CcTano NPAKTUYECKA HEBO3MOXK-
HBIM.

JIuHO3aBpbI MCUE3IU IOTOMY, YTO IPOU30-
IIJI0 MHOTO CHJIBHBIX U3BEPKEHUH BYJIKAHOB.
B pesynbprare n3BepKeHMI Ha4aIuch Moxa-
pBI, ¥ BEIOPOCHI 00JIAKOB MBUIH U CaXH. 3aTeM
MIOCJIEZIOBAJT AJIUTENIBHBIN IEPUO]T TEMHOTBI,
KOTOPBIN MPUBEI K TOMY, UYTO CYILIECTBOBA-
HUE pacTEHUH CTal0 MPAKTUYECKHA HEBO3-
MO>KHBIM
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VYyensie, TpoOBO/Isi UCCIIEIOBAHUS IO 3TUM JIBYM TMIIOTE3aM, OOHAPYXKUIU TPU CIIETY-

romux (akra:

Pdakr 1

dakr 2

dakr 3

Ot ynapa acrepoua
0KO0JIO 65 MUJITHO-
HOB JIET Ha3a]] BOJIH-
31 Mexuko 00pazo-
BaJICSl OTPOMHBII
Kparep.

B ropssIx nopoaax, 00pa3oBaBIIUXCS

65 MUJUTHOHOB JIET Ha3aJ], OUY€Hb BHICOKHI
YPOBEHb COJIEpKaHUs UPUIUS. DIEMEHT
UPUJIUHN PEIKO BCTPEUYAETCS HAa IOBEPXHO-
CTH 3€MJIH, HO B TO K€ BPEMS HAXOIUTCS
HUKE [MOBEPXHOCTU 3€MJIU, B €€ MAHTHUHU.
Taxxe ero Haxo9T B acTepouIax.

OkoJ10 65 MUJUTUOHOB JIET
Ha3aja 00pa3oBaIUCh CIIOU
Caxu. JTU CJIOU
00HapyXHJId Ha 3eMJie B
pa3nbix MecTax. Caxa
o0Opazyercs, Korja ropst
jeca.

Bonpocwt ona oocyymcoenusn:

Kakyro u3 rumore3 nmoarBepikaaeT KakIpli U3 3THX Tpex ¢akToB? OOBemute «A»

(CronknoBeHue c acrepouaoM), «B» (M3Bepxenus BynkaHoB) uinu «O6e» (006e runoressl) B

KaxJ10M cTtpoke. OOOCHYITE CBOIO MO3UIINIO, UCTIOJIB3Ys NP HEOOXOAMMOCTH MH(GOPMAIIHIO

W3 JPYTUX UCTOYHUKOB

dakr

1. O6pa3oBaHue Kparepa

2. Npuauii B rOpHBIX MOPOAAX

> | > >
seliovhllve)

3.Cnou caxu

3aoanus.

1. Tak kak JUHO3aBPbl BBIMEPIH, UX MOKHO OOHapyXHUTh TOJBKO B BHJAE HCKOMAEMBIX

OCTAaTKOB. BCpHI)I HUJIW HEBCPHBI CICAYIOIMIHUE YTBCPKIACHUSA 00 MCKOIAaeMBIX OCTaTKax? O6B6I[I/ITC

«BepHoe» U1 ((HeBCpHOC» HAIIPpOTHUB KAXKJA0I'0O YTBCPIKICHUA.

YTBep:KIeHus

BepHoe uin HeBepHoe

b HaﬁﬂeHbI OCTAaTKHU HUCKOIIa€CMbIX paCTeHHﬁ, KOTOPBIC XXWUJIU 10

BbIMUpPAHUA JTWUHO3aBPOB

Bepnoe / HeBepnoe

Mo>KHO HaMTH UCKOIIa€MBbI€ OCTAaTKHU BU0B, KOTOPbIC JKXUBYT B

HaCTOAIICC BPCMA

Bepnoe / HeBepHoe

[Ipouecc hopMupoBanus Ha 3emiie HCKOTTaeMbIX OCTaTKOB B

HaCTOAIICC BPEMA HC ITPOUCXOIUT

Bepnoe / HeBepHoe

2. UToOmI MOJIYYUTDb 0oJiee TOUHOE MMPEACTABJICHHUE O CPEAC OOMTaHMS U YKOJOTHH 3eMIIH B

MMPOIJIOM, I'€OJIOTHU U3YyUalOT TOPHBIC MMOPOABLI U HCKOIIAEMBIC OCTATKHU. HCKOTOPHC N3 BO3MOKHBIX

HaXOJOK YUCHBIX U CACIIAHHBIX UMU BBIBOJOB ITPUBCACHBI HUKC B Ta6J'II/II_Ie.

CJ'IC,Z[yeT JIM Ka)XKIbIi BBIBOJ U3 COOTBCTCTBYIOIIUX HaXO,[[OK?

Haxoaku

Mo:kHO JIH caeaaTh ciaeayrommue BLIBOI[LI?

Ja/Het?

B ocamounbix nopoJaax nmpu-

6pe)I(HLIX 30H HalJAEHBI OTIIE-

YaTKU CJICO0B pa3HbIX BUJIOB

Koraa-To Ha 3TO TEPPUTOPHUM KUIH pa3HbIE BU-
JIbl TUHO3aBPOB

Ja/ Her
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JUHO3aBPOB

Ha tepputopun 6putn 00Ha- | B mpomnuiom Ha 3T0# Tepputopun npoxoawna uH- | Ja/ Her
pyXeHbl He()Th M KAMEHHBI | TEHCHUBHAs BYJIKAHWYECKasl eSTEIbHOCTh

yrojib

Ha Bepmmnax ropHoii cucte- | 1'opbl BOZHUKIH B pe3yibTare noausaTHs qHa Mo- | Jla/ Her
MBI HalJICHBI OKaMEHEIIbIE P51, BBI3BAHHOTO JABUKEHUSAMH IIJIUT 3€MHOM KOPBI

OCTaTKH

Tema 5: Hacneocmeennocmo 01o0102uteckux 00veKmoe
Texcmut 0n1a umenus.

Texer 1

I'ennast Moaupukanusi pacTeHui

I'enetnvecku MoandunupoBanueiii opranusMm ('MO) — opranu3sm, T€HOTHIT KOTOPOTO ObLIT
HMCKYCCTBEHHO HM3MEHEH TPH TIOMOIMM METOJOB T€HHOW WHXEHEPHUHU. ITO OMNMpEaeNIeHHEe MOXKET
MIPUMEHSTHCS JIJIS1 PACTEHUM, YKHBOTHBIX U MUKPOOPraHU3MOB. [ eHeTHnueckass Mo auduKanus OTIu-
YaeTcs IeJIeHaNPaBICHHBIM H3MEHEHUEM T€HOTHUIIA OpraHu3Ma B OTJIMYWE OT CIIy9alHOTO, Xapak-
TEPHOTO JUIsl ECTECTBEHHOTO U UCKYCCTBEHHOTO MYTalMOHHOTO Iponecca. OCHOBHBIM BHJIOM I'€He-
TUYECKON MoAM(UKAIINK B HACTOALIEE BpeMs SBISIETCS MCIOJIb30BAHNWE TPAHCTEHOB JUISI CO3AHMUS
TPaHCTEHHBIX OpraHu3MoB. TpaHCreHe3 — 3To Mpollecc BBEACHUS YEIOBEKOM JHMOO MPUPOION dy-
YKEPOJIHOTO T'€Ha, Ha3bIBAEMOI'0 TPAHCIE€HOM, B XMBOHM opranusMm. [Ipum 3TOM opranusm mnosydyaer
CBOMCTBA, KOTOPHIE OH MOXET NEPEIaBaTh IOTOMCTBY.

B cenbckoM x03s1icTBE M NMHIIEBOM MTpoMbliieHHOCTH o1 'MO noapa3zymeBaroTcs TOJIbKO
OpraHu3Mbl, MOJU(ULINPOBAHHBIE BHECEHHEM B MX I'€HOM OJIHOTO WJIM HECKOJBKHUX TPAHCTEHOB.
I'ennas uH)XeHEpUs UCIIOJB3YETCs AJISl CO3JaHMsI HOBBIX COPTOB PAaCTEHUHM, YCTOWYMBBIX K HeOua-
TONPUSATHBIM YCIOBUSIM CPEIIbl U BPEIUTENAM, O0NafalonuX JTyYIIMMH POCTOBBIMU M BKYCOBBIMU
kadyecTBaMu. 3a nepuoa ¢ 1996 rona no 2013 rox miomaau, 3aHATbIE MOJ BO3/I€JIbIBAHUE TC€HETH-
YecKU MOJIM(UIIMPOBAHHBIX pacTeHuH, yBenuuminch B 100 pa3 u coctaBuiu B Mupe 6osiee 170 miH
ra.

[Ipouiecc cuHTE3a TEHOB B HACTOsIIEe BpeMsl pa3pabOTaH OYEHb XOPOIIO U JIaXKe B 3HAYU-
TEIBHOU cTereHu aBToMaTh3npoBaH. CylIecTBYIOT ClielIMaIbHbIE amnmapaTsl, cHaOkEéHHbIEe DBM, B
MaMSTH KOTOPBIX 3aKJIJIbIBAIOT IIPOrPaMMbl CUHTE3a Pa3JIMUHBIX HYKJIEOTUIHBIX MOCIEAOBATENb-
HOCTei. UTOOBI BCTPOUTH T'€H B BEKTOP, UCHOIB3YIOT ()€PMEHTHI — PECTPUKTa3bl U nurassl. C mo-
MOIIBIO PECTPUKTA3 T'€H U BEKTOP MOKHO pa3pe3arh Ha Kycoukd. C MOMOLIbIO JIUra3 Takhe Kycou-
KM MOKHO «CKIJIEUBAThY», COCIUHSATh B MHOW KOMOWHAIIMU, KOHCTPYHPYS HOBBIM T€H WM 3aKITI0Yast
ero B BekTop. [lonynasipHbIMM METO/IaMU BBEACHUS BEKTOpA B KJIETKY PACTEHHI SIBISETCS UCIONb-

30BaHHE 0COOBIX MOUYBCHHBIX 6aKTCpI/II71 WM TeHHOM ITYHIKH.
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TexHuka BBeJJeHUS TEHOB B OakTepuu ObUIa pazpaboTaHa MOCie OTKPHITHS SBJICHUS OaKTe-
puanbHOU Tpancopmaru. B ocCHOBE 3TOT0 sSIBIICHUS JICKUT MPUMHUTHBHBIN MTOJIOBOU MpoIIecC, KO-
TOPBIN y OaKTepHil COMPOBOKIACTCS OOMEHOM HeOoIbIMMU (hparMeHTamMu HexpomocomHon JTHK,
wiazmMugamu. [1nasmMuiHbpie TEXHOIOTHH JIETJIM B OCHOBY BBECHUSI HCKYCCTBEHHBIX T€HOB B OaKTe-
pHUabHbIE KIETKH.

B nHacrosimee Bpemsi CrieUATMCTaMU TOJTy4€Hbl HayYHBIC JaHHBIE 00 OTCYTCTBHUU TOBBI-
[ICHHOW OITaCHOCTH MPOJYKTOB W3 T€HETUYECKH MOAM(DUIIMPOBAHHBIX OPTaHHU3MOB B CPAaBHEHHH C
MPOIyKTaMH, ITOJTYYCHHBIMU U3 OPTaHW3MOB, BBIBEJICHHBIX TPAJUIIMOHHBIME MeTOAaMHu. [ JTaBHBIN
BBIBO/I, BBITEKAIOIUK W3 ycuimid Ooiiee yeM 130 HaydHO-HCCIIEIOBATENLCKUX MPOEKTOB, OXBATHI-
BAIOMINX 25 JIET UCCIIEIOBAHUI U MPOBEAEHHBIX ¢ ydacTueM OoJiee yem S00 HE3aBHCHUMBIX UCCIIe-
JIOBATEbCKUAX TPYII, COCTOUT B TOM, YTO OMOTEXHOJOTHH M, B 4acTHOCTH, MO Kak TakoBbIe HE
0oJiee OmacHbl, YeM, HaIpuMep, TPAIUIIHOHHBIE TEXHOJIOTHH CEIEKIINN PACTCHUM.

Bonpocwt ona oocyscoenusn:

UYto n3y4yaeT reHHas HUHXEHEPHS, B OTINYUE OT KIETOYHON?

['e m kKak MPUMEHSETCs HCKYCCTBEHHBIN MyTareHe3?

HccnenoBanus, CBA3aHHBIC ¢ TIEPECaIKOM IreHa OaKTepuid, CTOCOOCTBYIONIET0 YCBOSHHUIO
a30Ta 3 aTMOC(epHOTO BO3IyXa, B TEHOTHIT 3JIaKOB, TIPOBOJIATCS B 00JaCTH MUKPOOHOJIOT HYECKO-
r0 CHHTE3a, TCHHOMW WM KJICTOYHOW MH)XCHEPHUH, & MOKET ObITh B OMOXUMUN?

— I'me u xoraa Bbl CMOXKETE TPUMEHUTH ATH 3HAHUS?

Teker 2

MyTanuu

OcHOBHOE CBOMCTBO I'€éHOB 3aKJII0YAeTCs B TOYHOM CaMOKOTMHMPOBAHHUH, Onaroaaps 4eMy u
MIPOMCXOIUT HACJIEICTBEHHAs Iepe/iadya MHOXKECTBA MPU3HAKOB OT poauTteneil k aeram. OmHako,
3TO CBOMCTBO 3TO HE SBJISIETCA aOCOTIOTHBIM. [ 'eHbl 007a/1al0T elle U CIOCOOHOCTHI0 U3MEHSATHCH,
proOpeTaTh HOBbIE CBOMCTBA. Takue W3MEHEHUs IeHOB Ha3bIBAIOTCS MyTalusMu. MyTaluu reHoB
CO3JaI0T HM3MEHYMBOCTh, HEOOXOIMMYIO JUIsI IBOJIIOLMH KUBOW MaTepuu, MHOT0o00paszus (Gopm
KU3HU. MyTaluu BO3HHMKAIOT B JIFOOBIX KJIETKAX OpPraHu3Ma, HO MepenaBaThCsl MOTOMCTBY MOTYT
TOJIBKO T'€HBI TIOJIOBBIX KJIETOK.

[TpuunHBI MyTaUil 3aKIIOYAIOTCS B TOM, YTO MHOTHE (DAaKTOPHI BHELTHEH Cpefibl, C KOTOPbI-
MU Ha MPOTSHKEHUU KU3HU B3aUMOJCHCTBYET KaXKJblil OpraHu3M, MOTYT HapyllaTh CTPOTYIO YIIO-
PSAIOYEHHOCTH TMpoIiecca CaMOBOCTIPOU3BEACHUS T'€HOB, XPOMOCOM B I€JIOM, TPUBOJIUTH K OIIH O-
KaM B HacJelIOBaHUU. B sKcriepuMeHTaX YCTaHOBIEHBI CIEAYIOIe (PaKTOPHI, BHI3BIBAIOIINE MyTa-
[UU: HOHU3UPYIOIIee U3TyuYeHUE, XUMUUYECKHUE BEIIeCTBAa U BbICOKas Temmeparypa. O4eBHIHO, YTO

BCC OTHU (I)aKTopBI HMEIOTCA U B €CTECTBEHHOI cpeac oOMTaHMs YeIOBEKa (HaHpI/IMep, C€CTCCTBCH-
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HBIA (OH paauanui, KOCMHYECKOTO HM3JIydeHHs). MyTaluu CyIIECTBOBAJIM BCErja KaK BIIOJIHE
00BIYHOE PUPOTHOE SIBJICHUE.

Bynyuu B cBoell cyTu ommOKamMu B Iepeade reHEeTHYECKOro MaTepuana, MyTallid HOCST
CIIydaliHbIM M HEHAIIPaBJIIEHHBIN XapaKTep, TO €CTh MOTYT OBITh KaK MOJIE3HBIMU, TaK U BPEAHBIMU U
OTHOCUTEJILHO HEUTPAJIbHBIMU U1l OpraHU3Ma.

[Tone3Hble MyTaluu 3aKpeIUISIOTCA B XOJE 3BOJIOLUU U COCTABIISAIOT OCHOBY IPOTPECCHUB-
HOTO Pa3BUTHs KU3HU Ha 3eMile, a BPEIHBIC, CHIDKAIOUINE KU3HECTIOCOOHOCTD, SIBISIFOTCS KaK Obl
obpatHo#i cropoHOW Menanu. OHH JIeXKaT B OCHOBE HACIICACTBCHHBIX 00JI€3HEH BO BCEM MX MHOTO-
obOpazum.

Myranuu AensTcs Ha €CTECTBEHHbIE U UCKYCCTBEHHbIE. ECTeCTBEHHBIE MyTallul BO3HUKAIOT
HENPOU3BOJIBHO, @ HCKYCCTBEHHBIE - TP BO3ACHCTBUM HAa OPTaHM3M PA3JIMYHBIX MYTareHHbIX Qak-
TOPOB PHCKa.

Paznuuaror:

1) I'eHOMHBIC MYTAIUK — 3TO MYTAIlUH KJIETOK, B PE3YJbTaTe KOTOPBIX U3MEHSIETCS YHCIIO
XpOMOCOM, 4TO BEJET K BOSHUKHOBEHHIO U3MEHEHHI B reHoMe KJIeTKU. [ eHOMHBIe MyTaluu cBsiza-
HbI C I3MEHEHHEM YHCIIa XPOMOCOM B KIIETKE.

2) XpOMOCOMHBIE MYyTallUM — 3TO MYTalMH, TPH KOTOPBIX MPOUCXOJUT IEPECTPOMKa
CTPYKTYpPBI OTZEIBHBIX XPOMOCOM, B pe3yJbTaTe 4ero HabIIoAaroTCs MOTeps WM yABOEHUE YacTH
TeHEeTUYECKOTO MaTepHralia XpOMOCOMBI B KJIETKE, U3MEHEHUE OPUEHTAIlUN CETMEHTOB XPOMOCOM B
OTJIEIBHBIX XpOMOCOMAX, a TaKKe MEePEHOC YaCTH T€HETUYECKOro MaTepuasa ¢ OJJHOW XPOMOCOMBI
Ha Jpyryto.

XpOMOCOMHBIE MYTallUU CBSI3aHbI C U3MEHEHHEM XPOMOCOMBI, 0OMEHOM Y4aCTKOB HETOMO-
JIOTUYHBIX XPOMOCOM.

3) 'eHHble MyTallUK — 3TO MYTAllUU, IPU KOTOPBIX HJET U3MEHEHUE OJHOW WM HECKOJb-
KHUX Pa3JIMYHBIX YacTel reHa B KieTke. | eHHbIe MyTallii OXBaThIBAIOT OJIMH I'eH U 0eJ0K, KOTOPbII
KOJUpyeTcs 5TUM TeHoM. Ha reHHOM ypoBHe u3MeHeHHs nepBuyHoi cTtpykTypsl JJHK reHos mox
JeCTBHEM MyTalluii MEeHee 3HAUUTENbHbI, YeM MPU XPOMOCOMHBIX MYTaIUsAX, OJJHAKO F'€HHBIE MY-
TalMM BCTpevaroTcs OoJiee yacto. B pe3ynprare reHHbIX MyTalMid IPOUCXOIAT 3aMEHbl M BCTAaBKU
OJIHOTO WJIN HECKOJIBKUX HYKJICOTHIOB, TyIJIMKALUN U MTHBEPCUU PA3JINYHBIX YaCTEH IreHa.

PeanpHas yactoTta MyTranmid I OTAEIBHBIX I'€HOB YEJIOBEKA COCTABIIAET B CPEIHEM OT
1:105 no 1:108. D10 3HAUUT, YTO MPUMEPHO OJIHA U3 MUJUIMOHA IOJIOBBIX KIETOK B KaXJI0M IOKO-
JIEHUM HECET HOBYIO MyTanuto. OnHaxapl BOSHUKHYB, Ta WJINM WHAs HOBas MYTallUsl MOXKET 3aTEM
IIepeIaBaThCs B MOCIEAYIOIINE TOKOJIEHUS, TO €CTh 3aKPEIIATHCS MEXaHU3MOM HACJIEeI0BaHus, 110-
CKOJIbKY 0OpaTHbIe MyTalllH, BO3BPAIAIOIINE I'eH B HCXOAHOE COCTOSIHUE, CTOJIb )K€ PEIKH.

3aoanua:
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1.YcraHoBUTE COOTBETCTBUE MEXKIY XapaKTEPUCTUKON MyTalluU U €€ TUIIOM:

XAPAKTEPUCTUKA TUIT MYTALIUU

A) BKJIIOYEHHE JBYX JIMIIHUX HYKJIEOTUA0B B MoJiekyiny JJHK 1) xpomocomHas
b) kpaTHO€ yBenMYeHHE YUCIIa XpPOMOCOM B KJIETKE
B) HapymieHue mnocienoBaTeNbHOCTH aMHUHOKUCIOT B MOJIEKYJIE | 2) FeHHas
Oenka
I') moBopot yuacTtka xpomocomsl Ha 180 rpagycos 3) reHoMHas
J1) yMeHbIlIEHUE YncIa XPOMOCOM B COMATUYECKOM KIIETKE
E) oOMeH yuacTkaMu HErOMOJIOTHYHBIX XPOMOCOM

2. B otHOM U3 mipeioxkeHnid TekcTta «MyTranuny HaluTe OIHOKY ¥ UCIIPABhTE €e:

a. MyranuoHHasi U3MEHUUBOCTh — OJMH U3 CIIOCOOOB YBEJIMYEHUS] T€HETUYECKOTO pa3Ho-
o0pa3us NoMyJsALHUY.

0. 'eHHbBIMU Ha3bIBAIOT MYTallUM, CBSI3aHHBIE C W3MEHEHHEM HYKJICOTHIHOW MOcienoBa-
TEIBHOCTH OJTHOI'O KOHKPETHOI'O I'eHa.

B. B TeueHue u3HM B KJIETKaX 4eJOBEKa MPOUCXOIUT MHOKECTBO MyTallUi, OHAKO OO0JIb-
IIMHCTBO U3 HUX HE MEPEArTCs MOTOMKAaM.

r. IToromkam MOTr'yT Iepc€aaTbCsad TOJIBKO MYyTalluH, IMPOUCXOAAIINEC B COMATHUYCCKUX KIICT-

Kax.
3. Haitaure ommOKu B IpUBEIEHHOM TEKCTE.
a. MyranusiMu Ha3bIBalOTCS HACIEICTBEHHbIE U3MeHeHUs B Mojiekynax PHK.
6. EcTb MHOTO pa3HBIX BHUJOB MyTallMii — T€HHBIE, XPOMOCOMHbBIC, KOMOMHATHUBHBIC, TE€HOM-
HEBIE.

B. MYTaI_[I/Iﬂ, BO3HHMKIIIAas1 B OﬂHOﬁ U3 COMATHYCCKUX KICTOK, MOXKCT HM3MCHHTBH HACJICI-
CTBCHHBIC ITPU3HAKU CaMOM ATOM KJIETKH M TeX JacTel opraHmnsma, KOTOPEIC O6pa3YIOTCSI u3 eé 1mo-
TOMKOB.

TI. MYTaI_[I/II/I, MPOUCXOIAIIHEC B ITOJIOBBIX KIICTKAX, U3MCHAIOT TOJIBKO 'CHOMBI IIOTOMKOB.

. MYTaI_[I/II/I BBI3BIBAOTCA MYyTAar¢eHaMHu, CpCAu KOTOPBIX, HAIPUMED, PaJUOAKTHUBHOC HU3JTYy-
YCHUC, BO3JCMCTBUE XUMUYECKUX IperapaToB U 1Ip.

e. HebGonboe unciio MyTaI_II/II\/’I OKa3bIBACTCA IMOJIC3HBIM HJIs1 OPTaHU3MOB.

Tema 6: 300posve uenosexa
Texcmul O umenua:
Teker 1
HccnenoBaTenu yCTaHOBWIIM, YTO Y CTYJIEHTOB, KOTOpBIE CIyIIATH MY3BIKYy B HAYIIHMKaX
0oJee IByX 4acoOB B JICHb U MOCEIIAIN IUCKOTEKU XOTs OBl OJIMH pa3 B HEEIO0, CIIyX0Bas YyBCTBH-

TCJIIBHOCTb CHUXKAJIaCh B CPCAHCM Ha 10 ,Z[eLII/I6eJ'I. OcobeHHO Y HUX yXyAIIaJdoCh BOCIIPUATHEC 3BY-
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KOB ¢ yactoTamu oT 3 10 6 kI'u. JIronu Moryt cibliiarh 3Bykd B Auanasone yactot ot 20 ' (0,02
k['m) mo 15 x['u, u MBI HanboJIee BOCIIPUMMYMBEI K 3BYKaM ¢ yactotamu oT 1 g0 6 kl'1. «91u ua-
CTOTHI KM3HEHHO Ba)KHBI, IOTOMY YTO OHH JIENAIOT Peyb MOHSATHOW», - TOBOPUT mpodeccop Pon-
X0y, U3ydarouui CiyXxoBble MEXaHU3MBI.

VYiu 4enoBeka MOTYT OIpPENEeNIUTh HAlpaBleHHE, OTKyJda MPUXOIUT 3BYK. UTOOBI mydrie
MOHATH ATO SIBJIIEHUE, Mpodeccop X0y n3ydaeT 0COOEHHOCTH BOCHPHUATHS 3BYyKa MAJICHBKUMHU MY-
xamu, Ormiaochracea. OTH MyXH OTKJIAJIBIBAIOT CBOM sIHIa Ha cBepuKkaxX. «CBEpPUYKH MPOU3BOIST
3BYKH C yacToTamu oT 2 10 7 k['1, 1 MyXu TOYHO HACTPOEHBI Ha BOCIIPUATUE 3TUX 3BYKOBY, - TOBO-
put Xoy. «Jlas Myxu HEIOCTaTOYHO MPOCTO CKa3aTh: «Ara, CBEpUOK Ize-To 3aech». OHa JoJnKHa
HalTH B OKPY)KaIOIIEM MPOCTPAHCTBE OJHOIO HEBUAMMOIO cBepuka». B cBoell maboparopuu Xoy
MOCTPOMJI CIIEHUATbHYIO KIIETKY C IMHAMHUKaMH Ha KOHLIAX, U3 KOTOPBIX MOTYT pa3/aBaThCs TPesn
cBepukoB. OH HaOII0AAET 32 MOBEACHUEM MYX, KOTJla pa3/IaloTCs 3BYKU U3 IMHAMUKOB.

Bonpocwt ona oocyscoenusn:

— B crpokax 3 u 4 roBoputrcs 0 TOM, 4TO HaUOOJbIIEE YXYIIIEHHE CIyXa y CTYAEHTOB
HaOmogaercs B nuama3oHe oT 3 no 6 k[, [loyemy yxymimenue ciayxa, 0COOCHHO B ATOM JMara-
30HE€, MOXKET OBITh TPOOIEMOi?

— B crpokax 9-10 onmcan skcriepumeHT npodeccopa Xoy. Kakyro 0OCHOBHYIO 1€ CTaBHUIT
npodeccop Xoy, HaOmMoAas 3a MOBEICHUEM 3TUX MYX?

Texker 2
Busut Kk Bpauy

«31paBcTBYiTE, 1OKTOP. S mpumen k Bam, moToMy 4To s CHIIBHO KalLISAHO. S Kanuisiio yxe
YeThIpe JIHS, U C KAKIbIM JTHEM Kalllelb yCUIUBAeTCs. S MPUHsUT aHTUOMOTHUKH, HO OHU MHE HE I10-
MOTJIN.

«BblI mpaBUIBHO caenan, YTo IpuiIuid Ko MHE. OJIHAKO Bbl HEMPABWJIBHO MOCTYIHIIU, YTO
MOTBITATMCH CaMH Ce0s JIEYUTh: aHTHOMOTHKU HUKOT]IA HEJIb3s MPUHUMATh 0e3 Ha3HAaYeHHsI Bpaya.
51 Bo3pMy y Bac npoOy citoHbI ¢ 3a/IHEl CTEHKHU TopJia U OTIPABIIO €€ Ha aHAIM3. TakuM o0pa3oM,
MBI CMOXEM Yy3HaTh, C YeM UMEEM JIEJI0, U 51 CMOTY Ha3HaYUTh BaM MOJIXOsdlee jJeueHue. B ocHoB-
HOM HMH(EKINH BBI3BIBAIOTCS OaKTepHsIMU, BUpycaMU U rpubaMu. AHTUOMOTHK JEHCTBYET Ha pas-
HbIe BHUJIbI OaKTepHil 1 Ha TPUOBI. AHTUOMOTHK HE paboTaeT MPOTUB BUPYCOBY.

Bonpocel ona oocyycoenusn:

— [uarnor, npuBeIeHHBIN BBILIE, TOBOPUT O TOM, UYTO 3a00JIEBIIHNI YEIOBEK AJISL TOTO, YTO-
Obl M30aBUTHCS OT KAIllJs, MPUHSUT aHTUOMOTHKUA. Ha 4To M3 clieqyromiero HemocpeaCTBEHHO BO3-
JEMCTBYIOT aHTUOMOTHUKH: Ha Kalllellb, Ha 00J1b, HAa OaKTEPUH UITU HA BUPYCHI ?

— Kakoif BEIBOJ MOKHO clieiaTh U3 JaHHOTO (pakta?

— I'me u xorma HCOGXOI[I/IMO 6y,[ICT BCIIOMHUTH U IIPUMCHUTD 3TO 3HaHHE?
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3aoanue:
Anmubuozpamma curonvl nayuenma
AnTtHOHOrpaMMa Obliia Mmoyry4yeHa

KO0HIIIT MIUKPOOPIaHI3MOB IIyTeM IIOMEIICHHUS MHKPOOPTaHH3MOB H3
CJIIOHBI MaleHTa B yamky [lerpu.
Brun ncmonb30BaHb! ISATh AaHTHOMOTH-
koB — A, B, C, Du E. Ciiycts tpu qust
KOJIMYECTBO MUKPOOPTaHU3MOB BBIPOCIIO,
HO HE BOJIM3U aHTUOMOTHKA, KOTOPBIM UX

yOuBaer.

MoxeT au JOKTOp CcACIaTh CICAYIOIUC

VyacTok, Ha KOTOPOM Oo6nacTs.
GonLuie Het conmepikamas ~ BPIBOJIBI M3 AHTHOUOTPAMMBI
“AHIT AHTHOHOTHK
MIKPOOPraHIi3MoB CITFOHBI TIAIIHEHTa?
IIpaBU/IBHO JIM cl1eJIaHbI CJIEeAYIOLIME BBIBO/AbI, HCXOASI U3 JAHHBIX AHTH- Ja nam Her
onorpamMmpli?

Hu oguH 13 aHTHOMOTHKOB HE MOXKET OBITh 3PPEKTUBHBIM MPOTUB MUKpoopra- | Jla / Her
HU3MOB, HalICHHBIX B TOPJIC MAI[CHTA

AHTHOHMOTHK A MOXET ObITh 3((HEKTUBHBIM TPOTUB MUKPOOPTaHU3MOB, Ha/ Her
HalICHHBIX B TOPJIC MallMEHTa

AnTnonoTuk C MoxeT ObITh 3()PEKTUBHBIM MPOTHB MUKPOOPTaHU3MOB, Ha/Her
HalICHHBIX B TOPJIC MallMEHTa

Tema: 3emunte npoyeccosl U UUKI1bl

Texcm 0nsa umenus:

ATMocdepa — okeaH BO3JlyXa M OECLEHHBIM MPUPOIHBIA pecypc Ui MOJIePKaHUs KUZHU
Ha 3emie. K coxxaneHuto, yegoBeyeckas JAeATeIbHOCTb, OCHOBAHHAS HA HAIMOHAJIBHBIX M JIMYHBIX
MHTEpecax, HAHOCUT BpeJ 3TOMY 00IIeMy pecypcCy, 4TO MPOSIBISIETCS B UCTOLEHUU TOHKOTO 030-
HOBOTO CJIOSI, KOTOPBIM JEHCTBYET KaK 3alllUTHBINA SKpaH IS )KU3HHU Ha 3eMIIe.

Mouiekynbl 030Ha COCTOSIT M3 TPEX aTOMOB KHCJIOPOJa B OTIMYUE OT MOJIEKYN KUCIOPOAA,
KOTOPBIE COCTOST U3 JBYX aTOMOB KHCJIOpOJa. MOJEeKyIbl 030HA YpPEe3BBIYAHO PEIKHUE: UX MEHb-
11e, 4eM JeCiITh Ha Kax bl MUJUTHOH MOJIEKY Bo3ayxa. OJTHAKO Ha MPOTSHKEHUU TOUYTH MUILTHAP-
Jla JIeT UX MPUCYTCTBUE B aTMOC(epe Urpalio PEeHIaroIlylo poJib B COXpaHEHHH KU3HU Ha 3emie. B
3aBUCHUMOCTH OT TOTO, TJI€¢ OH HAXOAMUTCS, 030H MOXKET WM 3alIHIIaTh, WK HAHOCUTH BPE]l KU3HU
Ha 3emute. O30H B Tponocdepe (Ha BeicoTe 10 10 KM HaJl 3eMHOM MOBEPXHOCTHIO) — 3TO «ILIOXOM
030H, KOTOPBIM MOXKET HAHECTU BpeJ TKaHIM JIETKUX U pacTeHusiM. Ho 6onee 90 mporieHTOB 030Ha,

Haxozsuierocs B crparocdepe (Ha Beicote oT 10 10 40 KM HaJl 3eMHOM MOBEPXHOCTHIO), SBISETCS
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«XOPOLIMM» 030HOM, KOTOPBIH, MOIJIomas onacHoe yiabTpaduoseTroBoe nuinydeHue CoiHIA, BbI-
MOJIHSET TOJIEe3HYI0 paboTy. be3 3Toro mone3Horo 030HOBOTO CIIOS JIIOIU OBLIH OBl OoJiee OaBEP-
’KEHbI 3200JI€BaHUSM, BO3HUKAIOIIUM BCJIEICTBHE 00MydeHUs ynbTpaduoieToBbiMu TydamMu CoH-
1na. B mocnexHue necATmieTus KOJIMYECTBO 030HA yMeHbIIMIoch. B 1974 roxy Obuia BbicKazaHa
THIIOTE3a, YTO MPUIHHON 3TOro MOoXeT ObITh Pppeon (CFCs). [lo 1987 rona HaydHbIe UCCIETOBAHMS
MPUYMHHO-CIICJICTBEHHBIX CBA3€H HE JaBalM YOCTUTEIbHBIX IMOATBEPXKICHHH O MPUYACTHOCTH
(bpeoHOB K paspymieHuio 030Ha. OHako B ceHTsA0pe 1987 roma oduimanbHbIe IPEICTABUTEIN Pas-
HBIX CTpaH BcTpeTwinch B Monpeane (Kanana) u 10roBOpMIIMCh BBECTH CTPOTHE OTpaHUUCHHS Ha
ucrnomas3zoBanue GppeonoB CFCs.

Bonpocwt ona oocyymcoenusn:

O30H Takxke 00pazyercs BO BpeMsi rpo3bl. OH CO37aeT TUMMYHBIN 3amax nocie rpo3sl. Mc-
MOJIb3Ys TEPMUHBI, IPUBEJICHHBIE B CTaThe, OTBETHTE HA BOIPOC: KAKUM SIBIISIETCS 030H, 00pa3yro-
LIUICS BO BPEMS I'PO3bI- «XOPOIIUM» WM «IU1oXum»? [louemy?

B Texcre roBoputcs: «be3 3TOro mosie3HOro 030HOBOTO CJIOS JTHOAM ObTH ObI GoJiee moj-
BEP)KEHBI 3a00JICBaHUSM, BO3HUKAIOUIMM BCJIEICTBHE OOJTYYEeHUS YIbTPAQHOICTOBBIMU JydaMH
Connua». HazoBute 01HO U3 3TUX 3a00J1€BaHM, yKa3aB, YTO UMEHHO OHO MOPaXKaeT.

B koHIe Tekcra yrmoMHMHaeTCs 0 MEXIyHapoaHou koHpepeHimu B Monpeane. Ha atoi
KOH(epeHIMH 00CyKIaTNCh MHOTHE BOIPOCHI, KacAIOLINECs BO3MOKHOIO MCTOILEHHSI 030HOBOTO
ciosi. /IBa U3 3THX BONPOCOB NMPUBEAEHBI HUXKE B Tabauie. MoryT Jin Hay4dHble UCCIIEI0BaHUs 1aTh

OTBCT HA IMPUBCACHHBIC HUXEC BOHpOCBI?

Bomnpoc MO>HO 11 HalTH OTBET
C TIOMOIIbIO HAYYHBIX
HUCCIENOBAHUN?
Moryt 11 COMHEHUS YYeHBIX O BIMSHUU ()PEOHOB HA 030HOBBII Ha/ner

CJIOM OBITh MPUYMHOM MACCUBHOCTH BJIACTEH?

UYemy Obl ObLi1a paBHa KOHILIEHTpalus ppeoHoB B atmocdepe B 2002 Ja/uner
rojy, eciiv 0bl B aTMoc(epy MOMnajio To K€ KOJIMYEeCTBO (PPEOHOB,
YTO U cenlyac?
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