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CKOT'O COITPOBOXK/ICHUS Pa3BUTHUS (PYHKIIMOHAILHOW rpaMOTHOCTH oOydaromuxcs 5-9 knacco. PackpriBa-
€TCs XapaKTePUCTHUKA BCEX KOMIIOHEHTOB (DYHKIIMOHAIBHON I'PAMOTHOCTH, OTIMCHIBAETCS METOIMKA TIPO-
BeJleHHs yaeOHBIX 3aHsaTnil. Ocoboe BHUMaHHE YIENIeTCS AUJAKTUIECKOMY U METOJUYECKOMY UHCTPY-
MEHTApHUIO OpraHM3aIlliH TO3HABATEIILHON JIEATEIIEHOCTHA 00yJaromuxcs, 00ecneunBaronas pasBuTue 4-x
KOMITOHEHTOB (DYHKIIMOHATIHHOM TPaMOTHOCTH (YUTATEIbCKOM, MAaTEMaTHIECKOM, €CTECTBEHHO-HAYIHOH U
(hMHAHCOBOI) COBPEMEHHBIX TTOJAPOCTKOB.

MeTtoaudeckoe ocoOue MpeHa3HAYCHO YUUTEISIM 00pa30BaTENbHBIX YUPESKICHHUH, pealu3yo-
M porpammy «Pa3Butre (pyHKIIMOHAIEHOM TPAaMOTHOCTH 00YYarOIIUXCSI OCHOBHOM IIIKOJIBDY; BCEM IIe-
JlaroramM, 3aMHTEPECOBAHHBIM B MTOBBIIIIEHUH Ka4eCTBa COBPEMEHHOT0 00pa30BaHNI.



@OyHKIHOHAJIBHASI TPAMOTHOCTD KaK 1eJIb, IEHHOCTDh U pPe3yJabTaT
OCHOBHOI0 0011ero 00pa3oBaHus

Benukas yenv 00pazosanus — 3mo He 3HaHUA, a Oelcmeus
T'epbepm Cnencep

DYHKYUOHAIbHAA ZDAMOMHOCHb YeN06€KA: NOHAMUE U CIMPYKMypa

TepMuH «rpamoTHOCTHY, BBeJeHHBIN B 1957 r. KOHECKO, nepBonavyaibHO
ONpEIENsICS KaK COBOKYITHOCTh YMEHHH, BKIIOYAIOIIUX YTEHUE U MHUCbMO, KOTO-
pbI€ IPUMEHSIOTCS B COLMAIIbHOM KOHTEKCTE. MIHBIMU CII0BaMHU, TPaMOTHOCTb — 3TO
OTpe/ieNICHHBIN YPOBEHb BJIa/ICHUs HAaBBIKAMU YTE€HUS U UChbMAa, T. €. CIIOCOOHOCTD
UMETh JEJIO C MEYaTHbIM CJI0OBOM (B 00Jiee COBPEMEHHOM CMBICIIE 3TO HABBIKU UTe-
HUS, IUCbMA, cueTa U paboThl ¢ JOKyMeHTaMu). OJHOBpEMEHHO ObLIM BBEJIEHBI I10-
HATHUS «<MUHUMAJIBHOM IPaMOTHOCTU» U «(PYHKIIMOHATIBLHOU rpaMoTHOCTY. [1epBoe
XapaKTepU3yeT CIOCOOHOCTh YUTATh U NMUCATh IPOCThIE COOOILEHUS, BTOPOE — CIIO-
COOHOCTH MCMOJIb30BaTh HABBIKM YTCHHS M MUChMA B YCJIOBHSIX B3aUMOJICHCTBUS C
counyMoM (0OpMHUTH CUET B OAHKE, MPOYUTATh HHCTPYKILHUIO K KYIUICHHOMY MY-
3BIKAJIBHOMY LIEHTPY, HaIIUCaTh UCKOBOE 3asiBJICHUE B CY[ U T.1.), T.€. 3TO TOT ypo-
BEHb I'PAMOTHOCTH, KOTOPBIH J1€J1a€T BO3MOKHBIM MOJHOLEHHYIO 1€ATEIbHOCTh HH-
JMBHJIA B COLIUAIIBHOM OKPY>KCHHH.

IIpuMUTHUBHOE NPENCTABIECHUE O TPAMOTHOCTH KaK HEKOTOPOM MHHUMAaJlb-
HOM HaOOpe 3HaHMI, YMEHUI U HABBIKOB (YNATATh, MUCATh, PUCOBATH U T. 1.), KOTO-
pble HEOOXOAUMBI /111 HOPMAJIBHOM AKU3HEAESATEIbHOCTH YEJI0OBEKA U OOBIYHO OCBa-
MBAIOTCS B HAYaJIbHOM LIKOJIE, HA CETOAHSAIIHUI J€Hb CTAHOBUTCS HEJOCTATOYHBIM
JUIsL pELIEHHs] COBPEMEHHBIX COLMAIIBHBIX PpobieM!’.

B.A. EpMOn€eHKO ONMCHIBAET CleIyOUIMe 4 3Tana pa3BUTHS MOHATUSA O (PyHK-

HUOHAIBHOW TPAMOTHOCTH.

! Pymux T'.A., XKaiitanoa A.A., Ctor C.I. ®yHKIIMOHAIBEHAs TPAMOTHOCTh — MMIIEPATHB BpeMenu // O6pa3zoBaHue
4gepe3 BCIO )KU3Hb: HETPEPBhIBHOE 00pa3oBaHue B MHTepecax ycronunBoro pasputus. 2014. Ne 1. T. 12. C. 263-269.
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1-#1 stan (koHerr 1960-x — Havano 1970-x rr.) — QyHKIIMOHAIbHAS TPAMOT-
HOCTh PaccMaTpUBAETCsl KaK JOMOJIHEHHE K TPaJAMLIMOHHOW I'PaMOTHOCTH, CIEA-
CTBHUEM YETO SABIISAETCS (PYHKIIMOHAIBHBIN METOT 00yUYEHHS TPaMOTHOCTH, CTPOSIIIE-
rocsi ¢ yueToM (PyHKIHMOHAIBHOTO 3HAHUS, TJIaBHBIM 00pa3oM, SJKOHOMUYECKOTO Xa-
pakTepa; KOHILIETLHUS U cTpaTerus PyHKIIMOHAIBHON IPaMOTHOCTH TOHUMAIOTCS KaK
oOecrnevyeHne CBS3M MPOIECCOB OBJIAJCHUS YTEHUEM U MMHUCbMOM, a TaK>KE€ MOBBIIIIE-
HUEM IIPOU3BOJUTENILHOCTH TPY /1A U YIIYUIIEHUEM yCIIOBUH KU3HU PaOOTHHUKA U €r0
CEMbH;

2-i1 atan (cepenuna 1970-x — nHavano 1980-x rr.) — oco3HaHue (yHKIHO-
HaJIbHOM ITPaMOTHOCTH KaK MPOOJIEMBbI Pa3BUTHIX CTPaH; €€ 000c0o0IEHUE OT Tpaau-
IIUOHHON TPaMOTHOCTHU; PACIIUPEHHUE COCTaBa U COACPKAHUS (PYHKIIMOHATHHOTO
3HAHUS C YUYETOM BCEX CTOPOH OOLIECTBEHHOM KM3HU (SKOHOMMUYECKOH, MOIUTHYE-
CKOM, TpaXk1aHCKOH, o01ecTBeHHOHU, Ky abTypHOM); BBeaeHnue FOHECKO nonsartus
«(pyHKIIMOHAIBHO HErpaMOTHBIM uYelIOBEeK» (KaK uelIoBeKa, KOTOPHI «HE MOXKET
y4acTBOBaTh BO BCEX BHUJIAX JEATEIBHOCTH, B KOTOPBIX IPAMOTHOCTh HEOOXOAMMA
11 3PPEKTUBHOTO (DYHKIMOHUPOBAHUS €r0 TPYIIBI U OOIIMHBI, U KOTOPBIE Ial0T
€My BO3MOYKHOCTb IPOJOJIKATh IOJIb30BAThCSl YTEHUEM, ITHCbMOM U CUETOM JJIst
CBOET0 COOCTBEHHOTO Pa3BUTHS U i pa3BuTUs oOmuHb [[lepecMoTpenHas Pe-
KoMeHAanus. .. 1978]); BO3HUKHOBEHHUE PEICTaBICHUS 00 N3MEHYUBOCTH (PYHKITH-
OHAJILHOM IPaMOTHOCTH B YCJIOBHSIX OOLIECTBEHHBIX U3MEHEHU;

3-it atan (cepenuna 1980-x — xonen 1990-x rr.) — ycTaHOBIIEHHE CBA3H (QyHK-
UOHAJILHOW I'PaMOTHOCTH C TMOBBIIIAIOIINMMCS YPOBHEM BJAJE€HUS MUCbMEHHBIM
CJIOBOM, 00111er0 00pa30BaHMsl, U3MEHEHUSIMU B c(hepe TpyAa; BKIIOUYEHHUE B €€ CO-
CTaB TPAJUIIMOHHON IPaMOTHOCTH; OCO3HAHHE JIBYXYPOBHEBON CTPYKTYpbl (PyHK-
LUOHAJILHOM I'PaMOTHOCTH (IJI00aJbHbIE M JIOKAJIBHBIE COCTABIIAIOIINE), €€ POJIU
KaK OCHOBBI «II0KH3HEHHOT0» 00pa30BaHMsl, CTAHOBJICHUS JTUYHOCTH;

4-i1 sran (Hayano XXI Beka) — yCTaHOBIIEHUE U3MEHEHUI B COCTaBe U COAEP-
XKaHUM (PYHKIHMOHAIBHON I'PAaMOTHOCTH INPU NEPEX0JI€ K MOCTHHIYCTPUAIBHOMY
o011ecTBY; 0CO3HaHUE (PYHKIIMOHAIBHON IPaMOTHOCTH KaK rapaHTa KU3HEIeATENb-

HOCTH YCJIOBCKA, CPCACTBA €TI0 YCIICIIHOTO JKU3HCYCTPOCHUA B MCHAIOIICMCS MUPE;
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AKLEHTUPOBAHUE POJIU (PYHKIIMOHAIBHOIO YTEHUS KaK CPEACTBA Pa3BUTHUS (PYHKIIN-
OHAJILHOM I'PaMOTHOCTH?.

[To muenuto C.A. Kpynuuk, B.B. MankeBuya, «mpodiemaTika rpaMOTHOCTH
(pyHKIMOHANBHON I'PaMOTHOCTH) CTAHOBUTCS aKTyaJbHOW TOJIBKO TOTJa, KOIJa
CTpaHa J0JKHA HAaBEPCTHIBATh YIYIIEHHOE, JOTOHATD ApyTue cTpanbl. IMeHHO mo-
TOMY MOHATHE (YHKIIMOHAJIBHOW IPAaMOTHOCTU HCIONB3YeTCSd KaK Mepa OLEHKU
KauyecTBa )KM3HU O0I1IeCTBA (CBOETO poja KyJbTYpHBIM CTaHIApT) IpU COMOCTaBIIe-
HUH COLUATBbHO-DKOHOMUYECKON 3P (HEKTUBHOCTH Pa3HBIX CTPAH»”.

OTedecTBEHHBIE MCCIIEN0BATENN BBLACIAIOT CIEAYIOIIUE OTIMYUTEIbHbBIE
4epThl (PyHKINOHAIBHON IPAMOTHOCTH:

a. HaIpaBJICHHOCTh Ha pelleHue ObITOBBIX MPOOIEeM;

0. AIBJIIETCS CUTYaTUBHOM XapaKTEPUCTUKOW JIMYHOCTHU, MOCKOJIbKY OOHapy-
KHUBAET ce0s1 B KOHKPETHBIX COIIMAIbHBIX O0CTOSITENLCTBAX;

B. CBSI3b C PEUICHHEM CTaHAAPTHBIX, CTEPEOTUITHBIX 3a7a4;

I. 9TO BCEI/la HEKOTOPbIN 3JI€MEHTApHBIN (0a30BbIi) YPOBEHb HABBIKOB UTeE-
HUS U IUCHMA;

7. UCTIOJIb3YETCSl B KAUECTBE OLIEHKH IIPEK/IE BCETO B3POCIOr0 HACEIEHMS;

€. UMEET CMBICII IJIaBHBIM 00pa30M B KOHTEKCTE MPOOJIeMbl IIOMCKa CIIOCO00B
YCKOPEHHOM JIMKBUIAIIUM HETPAMOTHOCTH”,

@OyHKIMOHANIbHAS TPAMOTHOCTh Ha CTYNEHU 0011ero o0pa3oBaHUs paccMar-
pHUBaeTCs Kak MeTallpeIMETHbIM 00pa3oBaTeNbHbIM pe3yibTaT. YpoBEeHb 00pazo-
BAaHHOCTHU I0JIpa3yMeBAET UCIIOJIb30BAHUE MOJyUYEHHBIX 3HAHUM JJISl pELICHMS aK-
TyaJIbHBIX Mpo0eM 00yueHHUs: U OOLIEHUs], COLIMAIBHOTO U JIMYHOCTHOTO B3aUMO-
neiictBusi. @yHKIMOHAIbHASI TPAMOTHOCTh CIIOCOOCTBYET aJIeKBATHOMY M MIPOIYK-

TUBHOMY BBIOOPY NMpOTrpaMM MpophecCUuOHAIBHOTO0 00pa30BaHusl, TOMOTaeT pelaTh

2 Epmosienko B.A. Paseutne (yHKIMOHAILHOW TPAMOTHOCTH 00YYaIONIETOCH: TEOPETUIECKHIT acTiekT // DNeKTpOH-
HOe Hay4yHoe u3aaHue aapbMaHax IIpoctpanctso u Bpems. 2015. Ne 1. Tom 8. URL: http://www.j-spacetime.com/ac-
tual%?20content/t8v1/t8vl PDF/2227-9490e-aprovr_e-ast8-1.2015.12-
%D0%95%D1%80%D0%BC%D0%BE%D0%BB%D0%B5%D0%BD%D0%BA%D0%BE%D0%92%D0%90.pdf
3 Kpynauk C.A., Maukesnu B.B. ®yHKIMOHANBHAS IPAMOTHOCTh B CHCTEME 0OpasoBanus benapycu. — Mu.: AIIO,
2003. 125 c. C. 100.
4 Pymuk I'.A., XKaiitamosa A.A., Cror C.I'. ®yHKIHOHAIBHAS TPAMOTHOCTE — HMIIEpATHB BpeMeru // OOpasoBanue
gepe3 BCIO )KM3Hb: HETPEPBhIBHOE 00pa3oBaHue B MHTepecax ycrorunBoro pasputus. 2014. Ne 1. T. 12. C. 263-269.
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OBITOBBIC 33/1a4H, B3aUMOJICHCTBOBATH C JIFOJIbMH, OPTaHU30BHIBATH JIEJIOBBIE KOH-
TaKThl, BRLIOUPATh MPOTPaMMBbI JI0CYTa, OTBETCTBEHHO OTHOCHTHCS K 00SI3aHHOCTSAM
rpaXIaHUHA, OPUEHTHUPOBATHCS B KyJIbTYPHOM MPOCTPAHCTBE, B3aMMOJICHCTBOBATD
¢ TpupoaHO# cpemoit. DyHKIMOHATBEHAS TPAMOTHOCTh ONPEENSIET TOTOBHOCTh K
BBIMIOJTHEHUIO COIMANIBHBIX pOJIed M30uparess, MOTpEeOUTeNs, WieHa CeMbH, CTY-
nenta. DyHKUMOHANBHAS TPAMOTHOCTH TO3BOJISIET HCIIOJIB30BATh HMMEIOIINECS
HaBBIKM TPU OPTaHM3AIMH PA3HBIX BUJOB IYTEHIECTBHUM, 00Jer4yaeT KOHTAKThHI C
Pa3INYHBIMU COLUATIBHBIMU CTPYKTYPaMH ¥ OPTaHU3ALUSAMY U T.1.°

Mexaynapoansie uccnenoBanus PISA (Programme for International Student
Assessment), HarpaBJICHHBIC HAa OIICHKY KaueCTBa 00Opa30BaHUS B PA3IMYHBIX CTpa-
HaxX 4epe3 AUarHOCTUKY B TOM YHCIE YPOBHS (YHKIIMOHAJIBHONW ITPAMOTHOCTH BbI-
IIyCKHUKOB OCHOBHOM IIKOJIbI, I€KOMITO3UPYIOT (GYHKIIMOHATIHHYIO TPAMOTHOCTh B
BUJIE TPEX COCTABIISAIOLIUX:

1) rpaMOTHOCTb B YTEHHH — CIIOCOOHOCTH U€JIOBEKa MOHMMATh, UCIIOJIB30-
BaTh, OIICHUBATh TEKCTHI, PA3MBIIUIITh O HUX W 3aHUMAThCS YTCHHEM IS TOTO,
YTOOBI JIOCTUTaTh CBOUX LIEJIeH, paCIIUPATH CBOU 3HAHUS U BOZMOYKHOCTH, y4aCTBO-
BaTh B COLMAJILHON KHU3HU;

2) TpaMOTHOCTh B MaTeMaTHKe — CIIOCOOHOCTH 4esloBeKa (OpMYJIUPOBATH,
MPUMEHSTh U UHTEPIIPETHPOBATh MATEMATHKY B Pa3HOOOPa3HBIX KOHTEKCTaX (JIU4-
HOCTHBIN, OOIIECTBEHHBIN, MPO(ECCHOHAIBHBIN, HAay4yHBIN). DTa CHOCOOHOCTH
BKJIIOUAET MaTEMaTUUECKHE PACCYX ACHUA, UCTIOIb30BaHUE MATEMATUUECKIX TTOHS-
TUH, IPOLEAYP, (PaKTOB M MHCTPYMEHTOB, YTOOBI OMHCATh, OOBSICHUTH U MPEACKa-
3at1h siBieHus. OHa OMOTAaeT JIOJSM MOHSITHh POJIh MATEMATUKH B MHUPE, BHICKA3bI-
BaTh XOPOIIO 0OOCHOBAaHHBIE CYXKJIEHUS U IPUHUMATD PEIICHHUs, KOTOPhIE HEOOXO-
UMbl KOHCTPYKTUBHOMY, aKTUBHOMY W Pa3MBIIUISIONIEMY TPKIAHUHY;

3) rpaMOTHOCTH B 00JIACTH €CTECTBO3HAHUS — CIIOCOOHOCTH Y€JIOBEKa OCBau-

BaTb W HCIIOJIB30BATbh CCTCCTBCHHOHAYYHBLIC 3HAHUA JIA PACIIO3HAHUA M IIOCTa-

5 Konacosa H.IO. CutryaluoHHBIE 3a1a91 110 OIEHKe (QyHKIMOHAIBHOM IPAMOTHOCTH YYAIIUXCS: METOAMIECKOE TI0-
cooue. CII0., 2012. 138 c.
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HOBKH BOIIPOCOB, ISl OCBOEHUSI HOBBIX 3HAHUM, AJI1 OOBSICHEHHS] €CTECTBEHHOHA-
YUHBIX SIBJICHUA U (POPMYJIMPOBAHUS OCHOBAHHBIX HAa HAy4YHBIX JTOKa3aTelIbCTBaX
BBIBOJIOB B CBSI3U C €CTECTBEHHOHAYUYHOI MPOOJIEMAaTUKOW; MOHUMATh OCHOBHBIC
0COOEHHOCTH €CTECTBO3HAHUS KakK (DOpPMBbI YEIOBEUECKOTO MO3HAHUS;, JEMOHCTPHU-
pOBaTh OCBEJIOMJIEHHOCTh B TOM, YTO €CTECTBEHHbIE HAYKH U TEXHOJIOTHS OKa3bl-
BAalOT BJIMSHUE HA MaTepUaJbHYIO0, MHTEIUIEKTyalIbHYI0 U KYJIbTYPHYIO cpepbl 00-
IIECTBA; MPOSBIATh AKTUBHYIO T'PAXKJAHCKYH MO3WULHIO MPHU PACCMOTPEHUU IPO-
0J1eM, CBA3aHHBIX C ECTECTBO3HAHHUEM.

JIOTIOTHUTENBHBIM BUIOM BBICTYNMAeT (PMHAHCOBAs TPaMOTHOCTh — CIOCOO-
HOCTb MIPUHUMATh OOOCHOBAHHbBIE PELIECHUS U COBEPIIATh 3P(HEKTUBHBIE JEHCTBUS
B cpepax, IMEIOIINX OTHOLICHHE K YIIPABICHUIO (PMHAHCAMH, JIJISl peasn3aliuu JKu3-
HEHHBIX 1IeJIel U TUTAHOB B TEKYILMH MOMEHT U Oyy1ire nepuoabl. Takum oopazom,
¢uHaHCOBAsI TPaMOTHOCTh — CJIOKHAsI cepa, Mmpearnoararoniasi IOHUMaHUE KITI0-
YeBBIX (PMHAHCOBBIX MOHSATHI U HUCIOJIb30BaHUE 3TOM MHGOPMAIIUU ISl TIPUHATHS
Pa3yMHBIX pEIIeHHH, CTIOCOOCTBYIOIIMX IKOHOMUUECKON 0€301acHOCTH U 0J1aroco-
CTOSIHMIO JIIOJIEH, a TaKke 00eCTeunBaroasi BO3MOXKHOCTh Y4acTUsl B AKOHOMUYe-
CKO JKM3HU CTPaHbL’.

PISA nonumaeT GyHKIIMOHATBHYIO TPaMOTHOCTD B IIIMPOKOM CMBICJIE KaK CO-
BOKYIHOCTb 3HaHUUM M YMEHUI rpakaH, 00€CIeYNBAIOIIUX YCIEITHOE COIIHATbHO-
HDKOHOMHMYECKOE PA3BUTHE CTPAHBI, B Y3KOM CMBICIE — KaK KJIKOYEBbIC 3HAHUA U
HAaBbIKHM, HEOOXOAUMBbIE /I IOJHOLEHHOTO YYacTHUsl IpaXkJIaHUHA B )KU3HHU COBpE-
MEHHOTO 00IIECTBA.

PISA He npocto onpeaensieT, MOTryT JIM y4alluecs: BOCIIPOU3BOIUTh 3HAHUS;
OHa TaKXXe MPOBEPSIET, HACKOJIBKO XOPOILIO YYAIIHECS MOTYT SKCTPAIlOJIMPOBATh TO,

4YTO OHH Y3HAJIM; MOTYT IIPUMCHATH IIOJIYUYCHHBIC 3HAHWS B HC3HAKOMBIX YCIIOBUAX,

6 «JlocTrxeHHst MOJIOABIX» - Junior Achievement® (JA). CaliT MeXIyHAPOTHOTO COAPYKECTBA HEKOMMEPUYECKHX
OpraHM3alyii, MOMOTAMIIMX MOJOACKH MPHUOOPECTH 3HAHUS W HABBIKM, HEOOXOAMMbIE Uil YCIEIIHOTO y4acTHsi
B MupoBoi 3koHomuke. URL: http://ja-russia.ru/zhurnal/finansovaya-gramotnost/296-o-finansovoj-gramotnosti.html
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KaK B IIIKOJIC, TaK U 3a e IpeiesiaMy. ITOT IMOAX0] OTpaXkaeT TOT (aKT, YTO COBpPE-
MEHHasi PKOHOMHKA BO3HArpakJaeT JIF0CH He 3a TO, YTO OHM 3HAIOT, a 3a TO, YTO
OHM MOTYT J€JIaTh C TEM, YTO OHH 3HAIOT .

C cepenunbl XX Beka mpobjiemMa pa3BUTHS (DYHKIIMOHAIBHONH TPaMOTHOCTH
nproOpesa rodanbHBINA XapakTep U CBSA3aHO ATO € TEM, YTO (DYHKIIMOHATLHAS Tpa-
MOTHOCTb SIBJISICTCSI COITUAILHO-2KOHOMUYECKUM SIBIICHHEM, CBS3aHHBIM C 0J1aroco-
CTOSTHUEM HACEJICHHSI U TOCYapCTBa B IIEJIOM, O YEM CBUACTEIIBCTBYIOT JIAHHBIC HC-
clenoBaHuii (PYHKITMOHAIBHONW TPAMOTHOCTH, B TOM YHCJI€ B3POCJIOTO HACEIICHUS,
B Pa3IUYHBIX CTpaHaX.

AHau3 JaHHBIX UCCIIeIOBaHUS (DYHKIIMOHAILHON IPaMOTHOCTH Y B3POCIIOTO
HACeJICHUS MoKa3al, 4To B Poccuu HU3KOTPAaMOTHBIE POCCUSHE TOPA3/I0 Yallle, 4eM
HU3KOTPaMOTHBIC )KUTEIIN IPYTHUX CTPaH, UMEIOT BhICIIEe 00pa30BaHUE ¥ 3aHUMAIOT
JOJDKHOCTH BEICOKOKBATM(DUITMPOBAHHBIX CIICITUATMCTOB. Takke OHU XapaKTepHU3y-
IOTCS JIOCTaTOYHO BBICOKUM CTPEMJICHHEM IOBBICUTH CBOIO TPO(ECCHOHATBHYIO
KOMITETEHTHOCTD (BUAMMO, OCO3HABask CBOM MPOOEIBbI B TPOPECCHOHAIBHOMN TTOIT0-
TOBKE).

BrICOKOTpaMOTHBIE POCCHUSIHE, TI0O CPABHEHHUIO C BBICOKOTPAMOTHBIMHU TPaK-
JTaHAMU JPYTUX CTpaH, OTIMYAOTCS TOPa3l0 MEHbBIIIEH 00pa30BaTeIbHONW aKTHBHO-
CTBIO, OHU PEKE TOBBIIAIOT YPOBEHb CBOEH KBAIM(DUKAIINK, HE MOTUBUPOBAHbI Ha
yueOy, y HUX OoJjiee BBIPKEHO HEJAOBEpHE K OKPYXKAIOMUM JIOAIM. BeposTHo,
MMEHHO WX MACCUBHOCTh MPHUBOJUT K TOMY, YTO OHU OTCTAIOT IO YPOBHIO TOJTO-
TOBKH OT CBOMX KOJIJIET, pa0OTaIOIIMX B 00JIee Pa3BUTHIX IKOHOMHKAX, YTO JEIacT
X MCHEE BOCTPEOOBAaHHBIMHU Ha OTEYCCTBEHHOM M MEXKTYHAPOIHOM PBIHKE TPY/Ia.

Pesynbratel uccienoBanus (yHKIMOHATBHOW TPAMOTHOCTH B3POCIBIX
BITOJTHE COOTHOCSATCSI C pe3yJIbTaTaMH, MOJYYCHHBIMHA Ha 15-JIETHHUX MOIPOCTKaxX

(mannbie PISA). Tak, B 2015 roay, no ynTaTenbCKOi IpaMOTHOCTH POCCUSHE 3aHSIN

7 PISA 2015 Results. Excellence and Equity in Education. Volume 1. URL: https://www.oecd-ili-
brary.org/docserver/9789264266490-en.pdf?expires=1561869141&id=id&accname=guest&check-
sum=AF49DD8B36D7B9F993AEF1AE0CBI19EA4




26 MeCTO, 0 MAaTEeMaTUYECKON IPaMOTHOCTH — 23 MECTO, 110 €CTECTBEHHOHAYYHOU
8
rpaMOTHOCTH — 32 MecTo U3 70 CTpaH-y4yacTHUIL .

B nanHO# curyanuu OoJplIasi OTBETCTBEHHOCTH JIOKUTCS HA POCCUHCKYIO
HIKOJTY, KOTOpasi 3aKJIaJIbIBAET OCHOBBI (DYHKIIMOHAILHON TPaMOTHOCTH O0y4aroIie-
roca U (GopMUpYET ero MoTuBauuio Ha yuely. [loaroroBka GpyHKIHOHAIBHO Tpa-
MOTHBIX IIKOJIBHUKOB C BHICOKUM YPOBHEM aMOUIIUI U BBICOKOI 00pa3oBaTenbHON
aKTUBHOCTBIO — 3TO YCJIOBUE COLUATBEHO-3KOHOMUYECKOTO Pa3BUTHSI CTPaHbI, TOKa-

3aTCJIb Ka4€CTBA O6p330BaHI/I$I.

Dynxkyuonanvnasn cpamomnocms: ypoeuu PISA

PISA Beimensiet 6 ypoBHel (QyHKIIMOHATHLHON TPAMOTHOCTH M OTNHMCHIBACT UX

CJIEIYIOLIUM 00pa3oM.
Yurarenbckas rpaMOTHOCTh

6 ypoBeHb. 3a/1aun Ha TOM YPOBHE OOBIYHO TPEOYIOT OT YUTATENsI CAeIaTh
HECKOJIbKO BBIBOJIOB, CPABHEHUHN M Pa3IMUUi, KOTOPBIE SIBJISIOTCS MOAPOOHBIMU U
ToYHBIMUA. OHH TPEOYIOT JEMOHCTPAIIUH TIOJTHOTO U JETATHHOTO TOHUMAaHUS OJTHOTO
WIM HECKOJIbKUX TEKCTOB M MOTYT BKJIIOYATh MHTETpaIvio MH(pOpMalMu U3 He-
CKOJIBKUX TEKCTOB. 3a/1aud MOTYT OTPEOOBaTh, YTOOBI YUTATENIb UMEIN JICJIO C He-
3HAKOMBIMH UJCSMHU B IPUCYTCTBUH BHIHON KOHKYPHUPYIOIIEH HH(DOpPMAITUU U Te-
HEPUPOBAJl a0CTPAKTHBIE KAaTErOpUU U1l MHTepHperanuil. 3agaun pediekcun u
OIICHKHA MOTYT MOTPeOOBaTh OT YMTATENSI BBIIBHHYTH THIIOTE3Y WJIM KPUTHUCCKU
OLICHUTDH CJIOXKHBIM TEKCT HA HE3HAKOMYIO TEMY, IPUHHUMAasi BO BHUMAHUE MHOIO-
YUCJIEHHBIE KPUTEPUU WUJIM TOUYKH 3PEHMUS, UCIIOJB3Ysl CJI0KHOE TIOHUMAHUE, BBIXO-
JiSIEe 3a MpeJielibl TeKCcTa. BaXkHbIM yCclIOBUEM ISl JOCTYIA U U3BJICUEHHUS 3aa4
Ha 3TOM YPOBHE SIBJISIETCSI TOYHOCTh aHAJIN3a U TOHKOE BHUMAHUE K JIETAJIAM, KOTO-

PpbIC HC3aMCTHEI B TCKCTAaX.

8 OcHOBHEBIE pe3ynbTaThl MeskIyHapoaHoro uccnenosanus PISA-2015. MenepanbHblil HHCTHTYT OLEHKH KauecTBa
obpazosanust (PMMOKO). Odurnmansnsrii caiit. URL: https://fioco.ru/results_pisa_2015
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5 ypoBeHb. 3a1auu 3TOTO YPOBHS, CBS3aHHBIE C U3BJICUCHUEM WH(POPMAIIUH,
TpeOyIOT OT YMTATENS MOWCKA M YIOPSI0YNBAHUS HECKOIBKUX ()ParMEeHTOB TITy-
O00KO BHeIpEeHHOU MH(GOPMAITNH, JeJas BBIBOJ O TOM, Kakas WH(OpMAIUs B TEKCTE
SBJISIETCA peJeBaHTHOM (HeoOxoaumoii). PeduiekcuBHbie 3a1auu TpeOyIOT KpUTHYE-
CKOM OIIEHKH WK (HOPMYJTUPOBAHUS TUIIOTE3, ONMUPASCH HA CTCIIHATM3UPOBAHHBIC
3Hanus. Kak nHTEepIpeTanimoHHbIe, TaK U pedICKCUBHBIC 3314l TPEOYIOT TOJIHOTO
U JIETATBHOTO MOHUMAaHMsI TEKCTa, CoepkaHne Wi (popmMa KOTOPOTo HE3HAKOMBI.
JIyst BceX acmeKTOB YTEHUS 3aJ]a4i Ha 9TOM YPOBHE, KaK MPaBUIIO, CBSA3aHBI C TIOHSI-
TUSIMHU, KOTOPBIE TIPOTHBOIIOIOKHBI OKUIAHHSIM.

4 ypoBeHb. 3aa4M 3TOTO YPOBHs, CBsI3aHHBIC C M3BJICUCHWEM HH(pOpMaImu,
TPeOYIOT OT YMUTATENS MTOUCKA M YIOPSIOUYUBAHUS HECKOJIBKHUX 3aJaHHBIX B TEKCTE
cBefeHuii. HekoTopeie 3ajaun Ha 3TOM YpPOBHE TPEeOYIOT MHTEPIPETAIIN CMBICIIA
HIOAHCOB S3bIKa C YUETOM TEKCTa B IIesIoM. [[pyrue 3a1aun uaTeprpeTau TpeOyoT
MOHUMAHUS U MMPUMEHEHUS KaTEeropui B HE3HAKOMOM KOHTEKcTe. PediexcuBHbie
3aJ1a4¥l Ha ’TOM YPOBHE TPEOYIOT, YTOOBI YN TATENIN HCTIOIH30BATN (POpMATbEHOE WITH
00IIIeCTBEHHOE 3HAHWE, YTOOBI BBIIBUHYTH TUIIOTE3Y WA KPUTHYECKU OICHUTH
TekcT. UuTarenu TOJKHBI TPOJAEMOHCTPHPOBATh TOYHOE MIOHUMAHKE JUTMHHBIX WIH
CJIOKHBIX TEKCTOB, COJIEpKaHNE WM (popMa KOTOPHIX MOTYT ObITh HE3HAKOMBI.

3 ypoBeHb. 3aauu 3TOTO YPOBHS TPEOYIOT OT YHUTATENS TTOMCKA U B HEKOTO-
PBIX CIydasx paclio3HaBaHUsS CBS3M MEXKIY HECKOJBKUMH YacTIMHU HH(POPMAIUH,
KOTOPBIE JOJIKHBI YIOBJIETBOPSATH HECKOJBLKUM YyCIOBUSM. VMHTEprpeTarmoHHbIe
3aJla4yl Ha TOM YPOBHE TpeOYIOT, 9YTOOBI YUTATENh OOBEIMHII HECKOIBKO YacTel
TEKCTa, YTOOBI BBIACIUTH TJIaBHYIO WJCH0, MOHSATH OTHOIICHUE WU MCTOJKOBAThH
3HaueHue ciaoBa win (ppas3pl. OHU JOKHBI YIUTHIBATH MHOTHE OCOOEHHOCTH TIPU
CpPaBHEHHH, TPOTUBOTIOCTABIICHUH WU Kiaccudukauu. Yacto Tpedyemast uadop-
Malys He BUJIHA WM €CTh MHOTO KOHKYPHUPYIOIIEH HHPOPMAIIUN; UITH €CTh IPyTHE
TEKCTOBBIC MPETATCTBUS, HAIpUMED, CHOPMYIUPOBAHHBIC YepPE3 OTPUIIAHUE UICH.
PednexcuBHBIE 32124l HA 3TOM YPOBHE MOTYT MTOTPEOOBATh OT YMTATEIST HAXOXKIC-

HUE CBS3€H, MPOBEICHNs CPAaBHEHUS WIIH OLIEHKU 0coOeHHOCTel TekcTa. HekoTopsie
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peduiekcuBHBIC 3a/1a4l TPEOYIOT OT YATATENs IPOAEMOHCTPUPOBATH TOHKOE MTOHU-
MaHHe TeKCTa M0 OTHOUICHUIO K IPUBBIYHBIM, TIOBCETHEBHBIM 3HaHUAM. [[pyrue 3a-
Ja4v HEe TPEOYIOT MOAPOOHOTO MOHWMAHUS TEKCTa, HO TPEeOYyIOT, YTOOBI YMTATEIb
OTMpa’Jcs Ha MeHee O0IIue 3HAHMUSL.

2 ypoBeHb. 3aJjaui Ha 3TOM ypOBHE TPEeOYyIOT, UTOOBI YUTATEb HAIIEN OJUH
WM HECKOJIBKO (hparMeHTOB MHPOPMAIIUHU, KOTOPBIE MOTYT ObITh BBIBEICHBI U MO-
I'yT COOTBETCTBOBATH HECKOJBKUM YCIOBUSAM. [Ipyrue TpeOyIoT BbIACIEHUS TJaB-
HOM HJIeW B TEKCTE, MOHUMAHUS OTHOIIEHUI WM UHTEPHpPETA[MN 3HAYCHHSI B IIpe-
JieniaX OrpaHUYEeHHON YaCTH TEKCTa, Koria MH(opmMarius He BUIHA, U YUTATEINb J10JI-
KEH CcJIeNIaTh BBIBOJBI. 3a/1a4ll Ha 3TOM ypOBHE MOTYT BKJIIOYATh CPABHEHHS HIIH
npoTtuBopeuns. Tunuynsie peaeKCUBHBIC 3a7a4d Ha 3TOM YPOBHE TPEOYIOT, YTOOBI
YUTATENU CAETalN CpaBHEHUE WM HECKOJIBKO CBSI3€H MEXIY TEKCTOM U BHEUTHUM
3HAaHUEM, ONUPAsICh HA JTUYHBIN ONBIT U TEKCT.

la ypoBeHb. 3a1aun Ha 3TOM ypOBHE TPEOYIOT OT YATATEISI HAUTU OJWH WJIH
HECKOJIbKO HE3aBUCHMBIX ()parMeHTOB MH(POPMALIMHU; PACTIO3HATH OCHOBHYIO TEMY
WJIN 1IeJTb aBTOPA B TEKCTE O 3HAKOMOMW T€ME MU YCTAHOBUTH MPOCTYIO CBSI3b MEXKIY
uH(pOpManre B TEKCTe U 0OLIMMHU, IOBCEHEBHBIMU 3HaHMsIMU. Kak npaBuiio, Tpe-
Oyemasi HHpOpMAIs B TEKCTE SBISETCS 3aMETHOM, M TEKCT, KaKk MPaBUIIO, HE CO-
JEPKUT MPOTUBOPEUNBON HHPOPMAIIHIH.

1b ypoBenb. 3a1aun Ha 3TOM ypOBHE TPEOYIOT, UTOOBI UNTATEIb HAIIIE EAUH-
CTBEHHBIN KYCOK SIBHO 3asBJICHHOM HH(POPMAIIUHU B BUAHOM MECTE B KOPOTKOM, CHH-
TaKCUYECKU MPOCTOM TEKCTE CO 3HAKOMBIM KOHTEKCTOM M THUIIOM TEKCTa, TAKUM KaK
MIOBECTBOBAHME WJIM MPOCTON CHUCOK. TeKCT OOBIYHO BKIIIOYAET IMOBTOPEHUE WH-
dbopMmaruu, KapTUHOK WM 3HAKOMBIX CHUMBOJIOB. [IpoTnBOpeunBas mHpopmaius
MHUHHMMAaJbHA. B 3a1auax, TpeOyIOIMX UHTEPIIPETALUH, OT YUTATEII MOXKET MOTpe-
00BaThCsl YCTAHOBUTH MPOCTHIE CBSI3U MEXKIY COCETHUMU (hparMeHTaMu uHpopMa-
U H.

MaremaTtnueckas TpaMOTHOCTb
6 ypoBeHb. Ha 3ToM ypoBHE IIKOJIBHUKN MOTYT KOHIIETITYIU3HPOBATh, 0000-

MaTh WU UCIIOJb30BaTh I/IH(I)OpMaIII/I}O Ha OCHOBC HCCJIICOJOBAHUSA U MOACIUPOBAHUA
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CJIOXKHBIX MPOOJIEMHBIX CUTYAIN, 1 MOTYT HCIIOJIb30BAaTh CBOM 3HAHUS B JJOBOJILHO
HEeCTaHAAPTHHIX cUTyalusiX. OHU MOTYT TMOKO CBSI3bIBATh PAa3IUYHbIE UCTOYHUKU
uHbopMaluu u npeacTaBienud. [1IkonbHUKH HA 3TOM yPOBHE CIIOCOOHBI K PO/IBH-
HYTOMY MaTeMaTUY€CKOMY MBIIIJICHUIO U pacCykKaeHnt0. OHU JeMOHCTPUPYIOT Ma-
CTEpCTBO CUMBOJIMYECKUX U (POPMAIBHBIX MAaTEMAaTUYECKUX OTEpaIfii, TaKxKe Mo-
T'yT pa3paboTaTh HOBbIE IOJIXOIbI U CTPATETUHU B HOBBIX HECTAHAAPTHBIX CUTYaIUSX.
[IkOoNbHUKK HA 3TOM YPOBHE MOTYT Pa3MBILUIATH O CBOMX JEHCTBUSAX, OOOCHOBHI-
BaTh CBOM BBIBOJIBI.

5 ypoBenb. llIkoapHMKM MOTYT pa3pabareiBaTh M paboOTaTh C MOJEISIMU
CJIOXKHBIX CUTYAIMi, BBISIBJISTh MX OTPaHUYEHUs U JomyiieHus. OHU MOTYT BBIOH-
paTh, CPAaBHUBATH U OLIEHUBATh COOTBETCTBYIOIINE CTPATETUHN ISl PEILICHUS CIIOXK-
HBIX MIPOOJIEM, CBA3aHHBIX C 3TUMH MoJIesaMU. [IIKOTbHUKY HAa 3TOM ypOBHE MOTYT
MBICITUTh CTPATETUYECKH, UCTIOIB3YS XOPOILIO PA3BUTHIC HABBIKM MBIIIJICHUS U yME-
HHUE pacCyXlaTh, BHUKATh B CyTh cUTyalu. OHU apryMEHTHUPYIOT CBOU PEIICHHUS,
00OCHOBBIBAIOT BHIBOJIBI.

4 ypoBenb. [1IkonbHUK MOXKET 3((PEKTUBHO MPUMEHSITh MOJAETH JIJIs pa3dopa
CJIO’KHBIX, HO KOHKPETHBIX CUTYyalllid, KOTOPbIe MOTYT BKJIIOUATh OTPaHUYEHHSI WIIH
TpeOOBaTh BBIIBIKEHUS TUNOTe3. OHU MOTYT BHIOMpATh U UHTETPUPOBATH Pa3iny-
HbIE TIPEJICTABJICHUS, B TOM YHCIIE CHMBOJIUYECKHE, CBA3BIBAS UX HEMTOCPEICTBEHHO
C acreKTaMHU peasbHbIX cuTyaluid. LIIKOIbHUKYM Ha 3TOM YpOBHE MOTYT HCIOJIB30-
BaTh CBOW OTPaHUYCHHBIN IMANa30H HaBBIKOB U MOTYT PAacCyAaTh B MPOCTHIX KOH-
TekcTax. OHU MOTYT MHTEPIIPETUPOBATh, APTYMEHTHPOBATh U OOBACHATH CBOH pe-
IICHUSI.

3 ypoBeHb. Ydaluecss MOTYT BBIIOJHITh YE€TKO OMHMCAHHBIE MPOIEAYpPHI, B
TOM YHCJIE T€, KOTOPbIE TPEOYIOT MOCIE0BATENbHBIX pereHiH. OHU MOTYT ITOCTPO-
UTh MPOCTYIO MOJIEb U Ha €€ OCHOBE BhIOpaTh U MPUMEHUTDH MPOCTHIE CTPATETUN
pemienust npodiaem. LIIkonpHUKKM Ha 3TOM YPOBHE MOTYT MHTEPIPETHUPOBATH U UC-

IMOJIb30BATh 3HAHUA, ITOJIYUYCHHBIC U3 PA3JINYHBIX HCTOYHHUKOB I/IH(I)OpMaHI/II/I, CTpO-
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UTh CBOM PACCYKJIEHUS C ONOPOW HA MOJTy4YeHHbIE 3HAHUA. OHU OOBIYHO JEMOH-
CTPUPYIOT CIIOCOOHOCTh paboOTaTh C MPOLIEHTAMH, APOOSMHU U AECITUYHBIMU YHC-
JIAMH, a TaKKe C IPONOPLUMUOHATIBHBIMUA OTHOLIEHUSIMH.

2 ypoBeHb. IIIKOJBHUKY MOTYT MHTEPIIPETUPOBATH CUTYALIMU B KOHTEKCTAX,
KOTOpBIE TPEOYIOT HE OoJiee ueM MpsMOro BeiBoja. OHU MOTYT U3BJIEKAaTh COOTBET-
CTBYIOIIYI0O MH(OpPMALMIO U3 OJAHOTO MCTOYHUKA U HCIIOJIB30BATh OIMH CHOCOO
HarHOrO npenacrasiieHns. CTyJeHThl Ha 3TOM YPOBHE MOTYT HCIIOJIb30BaTh OC-
HOBHBIE aJITOPUTMBI, (POPMYJIBI, MPOLIEAYPHI ISl PEIIeHUs MpoOieM, CBSI3aHHBIX C
LEJIBIMH YMCIIaMHU.

|1 ypoBeHs. I1Ik0npHUKHA MOTYT OTBEYATh Ha BOIIPOCHI, CBSI3aHHBIE CO 3HAKO-
MBIMH KOHTEKCTaMH, T/I€ IPUCYTCTBYET BCS COOTBETCTBYIOIIAsI HHPOPMAIIUS U BO-
pockl 4eTKO omnpezesneHbl. OHU crnocoOHBl UAECHTUPUUMPOBATh HH(DOPMALMIO U
BBIIIOJIHATD PYTUHHBIE NPOLEAYPBI B COOTBETCTBUM C NPSAMBIMUA MHCTPYKLUMSAMH B
KOHKPETHBIX cuTyauusix. OHU MOTYT BBIOJIHATH I€UCTBHS, KOTOPBIE MOYTH BCETIa
OYEBU/IHBI M CIIEYIOT HEMOCPEACTBEHHO U3 JIAHHBIX MATEMATUYECKUX YCIIOBUIA’.

EcrecTBeHHO-Hay4HAasi TPAMOTHOCTD

6 ypoBeHb. Yyamuecs, JOCTUTIINE 6 YPOBHS, MOT'YT OIIUPAThCS Ha LIEJIbII P
B3aMMOCBS3aHHBIX €CTECTBEHHOHAYUHBIX WJEH W MOHATUN W3 o0nacTu (PU3UKH,
ouonoruu, reorpaduu U aCTPOHOMHUU M UCIIOJIB30BATh 3HAHUS COJEPIKAHUS, ITPOLIe-
Iyp ¥ METOJAOB MO3HAHUSA s (OPMYJIMPOBAHUS TMIIOTE3 OTHOCUTEIBHO HOBBIX
HAYYHBIX SIBJICHUN, COOBITUI U MPOIECCOB WIH AJi1 (OPMYJIUPOBAHUS TIPOTHO30B.
[Ipu nHTEpNIpETalNy JaHHBIX U UCIIOJIB30BAHNN HAYYHBIX JOKA3aTEIbCTB OHU CIIO-
COOHBI OTJINYAaTh OTHOCALIYIOCS K TeME MH(POPMALUIO OT HE OTHOCALIEHCS U CIO-
COOHBI ONMUPAThCS Ha 3HAHMS, MMOJTYYCHHbIE UMH BHE OOBIYHOM IIKOJBHOW IMPO-
rpamMMbl. OHH MOTYT pa3jinyaTh apryMEHThI, KOTOPbIE OCHOBAHbI HA HAYyYHBIX JaH-
HBIX ¥ TEOPUSIX, U ApTYMEHThI, OCHOBAaHHBIC Ha JAPYTUX COOOpaKEHUAX. YUaliuecs,

JOCTHUI'TITHNEC 6 YPOBH:A, MOT'YT AaTh OICHKY aJIbTCPHATUBHBIM criocobam IMPOBCACHUS

® PISA 2015 Results. Excellence and Equity in Education. Volume 1. URL: https:/www.oecd-ili-
brary.org/docserver/9789264266490-en.pdf?expires=1561869141&id=id&accname=guest&check-
sum=AF49DD8B36D7B9F993AEF1AE0CBI19EA4
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CJIOXKHBIX KCIEPUMEHTOB, MCCIEAOBAHUN M KOMIIBIOTEPHOIO MOJEIMPOBAHUSA U
000CHOBaTh CBOM BBIOOD.

5 ypoBeHb. Yyanuecs, JOCTUTIIUE 5 YPOBHSI, MOTYT UCIIOJIb30BaTh A0CTPaKT-
HbI€ €CTECTBEHHOHAYYHbBIC MJIEU UJIU MOHSTHSL, YTOObI OOBSACHUTH HE3HAKOMBIE UM
u OoJiee CI0KHBIEe, KOMIUIEKCHBIEC, SIBJICHHSI, COOBITHS U MPOLIECCHI, BKIIOYAIOIINE B
ce0st HECKOJIbKO MPUYMHHO-CIIEICTBEHHBIX CBA3eil. OHM MOTYT MPUMEHSTH OoJee
CJIOKHBIE 3HAHUSI, CBA3aHHbBIE C HAYYHBIM MIO3HAHUEM JJISl TOTO, YTOOBI AaTh OLIEHKY
pa3IMyYHBIM CIIoco0aM MPOBEACHHS SKCIIEPUMEHTOB U 000CHOBATH CBOIl BHIOOD, a
TaK)Ke€ CIIOCOOHBI MCIOJIb30BaTh TEOPETUUECKUE 3HAHUS JUISl MHTEPIIPETAllUU UH-
(dopManuu uian GopMyIMpOBaHUS MPOTHO30B. YUallUecs, JOCTUTIINE 5 ypOBHS,
MOTYT OIICHUTb Pa3IMYHbIE CIIOCOOBI UCCIIEIOBAHMS IPEATIOKEHHOTO UM BOIIpOCa €
HAy4YHOU TOYKH 3pEHUs U BUJIETh OTPAaHUYEHUS IPU UHTEPIIPETALIMM TAHHBIX, BKIIIO-
Yasi ICTOYHUKH MOTPEIIHOCTEN U HEONPEAEICHHOCTENW B HAYYHBIX JAHHBIX.

4 ypoBeHb. Ywanuecs, 1OCTUIie 4 ypoBHs, MOTYT MCIOJIb30BaTh Oosee
CIIOKHbIE WM Oosiee aOCTpaKTHBIE 3HAHMS, KOTOPHIE UM JHOO NPEIOCTABIICHBI,
A100 OHU MX BCIOMHMUIIH, JUIsl OOBSACHEHUS JOCTATOYHO CIOKHBIX MM HE COBCEM
3HAKOMBIX CUTyalui U mpoueccoB. OHU MOTYT NPOBOJUTH SKCIIEPUMEHTHI, BKIIIO-
Yaromye B¢ Win 0ojiee He3aBUCUMbIE IEpEMEHHbBIE, I OTPaHUUYEHHOTO Kpyra 3a-
nad. OHu crnocoOHBI 000CHOBATH IIJIaH SKCIIEPUMEHTA, OMUPASICh HAa SJIEMEHTHI 3Ha-
HUI O Mpoleypax U METoJax MO3HAHUA. YyJaluecs, JoCTUrmue 4 ypoBHs, MOTYT
UHTEPIPETUPOBATH JAHHBIE, OTHOCSININECS K HE CIHUILKOM CIO0KHOMY Ha0Opy JaH-
HBIX, WJIM B HE BIIOJIHE 3HAKOMBIX KOHTEKCTAaX, 10J1y4YaTh BbIBO/bI, BBITEKAIOIINE U3
aHaJIN3a JaHHbBIX, IPUBOJI1 00OOCHOBAHUE CBOMX BBIBOJIOB.

3 ypoBeHb. Yyamuecs, JOCTUTIIME 3 YPOBHS, MOI'YT OIUPAThCS HA HE OUYEHb
CJIOKHBIE 3HAHUS Ul paClIO3HABaHUs WK [TOCTPOCHUS OObSICHEHN 3HAKOMBIX SIB-
neHuii. B MeHee 3HaKOMBIX WM 00J€€ CIOKHBIX CUTyalMsiX OHH MOTYT CTPOUTH
00BSICHEHUS, UCTIONB3YS MOACKA3KH. ONUpasch Ha AIEMEHTHI COJIEPKATEIbHBIX WIN
IPOLEAYPHBIX 3HAHUM, OHU CIIOCOOHBI BBIIOJIHUTD POCTOM SKCIIEPUMEHT IS OTpa-

HUYEHHOTO KpyTa 3a/ad. YdJariuecsi, JOCTUTIINE 3 YPOBHS, CIIOCOOHBI MPOBECTU
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pasauune MeXAy HayYHbIM M HEHAYYHBIM BOIIPOCAMH U IPUBECTU J10KA3aTEIbCTBA
JUISl HAYYHOTO YTBEPKICHUS.

2 ypoBeHb. Ydaluecs, JOCTUTIINE 2 ypOBHS, MOTYT ONMUPATbCA HA 3HAHUSA
IOBCEIHEBHOT'O COJIEpKaHus U 0a30BbI€ MPOLENYPHbIE 3HAHUS JIs1 PACIIO3HABAHUS
HAY4YHOTO OOBSCHEHUS, MHTEPIPETAIlMH JaHHbBIX, a TAK)KE Pacro3HaTh 3ajaady, pe-
[IAEMYIO B MPOCTOM HKCIIEPUMEHTAIbHOM HCcleoBaHUU. OHU MOTYT HCIOJIb30-
BaTh 0a30BbIE WJIM [TOBCEAHEBHbBIE €CTECTBEHHOHAYYHbIE 3HAHUS, YTOOBI PACIIO3HATH
aJIeKBaTHBIA BBIBOJI U3 MPOCTOro Habopa JaHHbIX. OHU JEMOHCTPUPYIOT 0a30BbIE
NIO3HABATEJIbHBIE YMEHUS, PACIIO3HABAsI BOIIPOCHI, KOTOPbIE MOT'YT U3y4aThCsl €CTe-
CTBEHHOHAy4YHBIMU METOAAMHM.

1 ypoBenb. Yuamuecs, qocturimue 1 ypoBHS, MOTYT HCIOJIb30BaTh MOBCE-
JTHEBHBIE COJIEPKATENIbHBIE U ITPOLIEAYPHBIE 3HAHUSI, YTOOBI paco3HaBaTh OObSICHE-
HUE MPOCTOT0 Hay4yHOro siBjeHus. [Ipu moanepkxke OHU MOTYT BBINOJHSTH IO 3a-
JaHHOU MPOIIeype UCCIIeIOBaHMsI He Ooiee 4eM ¢ IByMs iepeMeHHbIMU. OHH CITo-
COOHBI BUJIETh IIPOCThIE IPUUMHHO-CJIEICTBEHHBIE UM KOPPEJIALMOHHBIE CBA3HU U
UHTEPIPETUPOBATH TpaUyecKue U APyTrue BU3yaJbHbIC TaHHBIEC, KOTJA IS 3TOTO
TpeOyIOTCSl yMEHUSI HU3KOTO YpOBHs. OHU MOT'YT BBIOPATH JIydlllee HAyYHOE 00ObsIC-
HEHHE JUIsI TPEICTaBJICHHBIX JAHHBIX B 3HAKOMBIX CUTYaIUSAX, OTHOCSIIMXCS K JINY-
HOMY, MECTHOMY H INI00AILHOMY KOHTEKCTam '’

MupoBble ncciaenoBaHus PYHKIIMOHAIBHON ITPAMOTHOCTH KUTENIEH pasind-
HBIX CTPaH, COIMAIbHO-3KOHOMHUYECKHUE TMPOIIECChI, MPOUCXOAAIINE B MUPE U B
Halllel CTpaHe, TEHAECHLUU Pa3BUTHUS IOCTUHAYCTPUAILHOIO O0IIECTBa, 3allpOChl U
noTpeOHOCTH paboToaTeNel aKTyaaTu3upyoT MpoodiieMy pa3BUTHUS (PyHKIIMOHAIb-
HOU rpaMOTHOCTU POCCHMCKUX IIKOJBHUKOB, CO3JaHUs €AMHON 00pa3oBaTENbHON
CUCTEMBI, OJIArONPUATHBIX YCIOBUM, CIIOCOOCTBYIOIIMX BBIIYCKY BBICOKOIPAMOT-
HBIX ¥ MOTHUBHUPOBAHHBIX HA TPy U 0OydeHHUE MIKOJIBHUKOB. DTO — OCHOBHOM CO-

BPEMEHHBIN MOKa3aTellb KaueCcTBa 00pa30BaHMS.

10 OcroBHBIE pe3ybTaTEl MexmyHapoaHoro ucciaenosanns PISA-2015. GenepanbHblii HHCTUTYT OIEHKA KAadeCTBa
obpazosanust (PMMOKO). Odurnmansnsrii caiit. URL: https://fioco.ru/results_pisa_2015
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MeToa010rH4ecKre U METOAMYECKHE ACTIEKThI Pa3BUTUA PYHKIMOHAJIBHOM
rPaMOTHOCTH MOJAPOCTKOB

3nanue — cuna
@pencuc bskon

B nensax obecnieuenust rino0aibHOM KOHKYPEHTOCIIOCOOHOCTH POCCUNCKOIO
oOpa3oBanusi, BxoxaeHusi Poccuiickori @enepanuu B yucio 10 Begyummx cTpaH
MUpa 0 KaueCcTBY 00pa30BaHUsI HEOOXOIMMO MAaCCOBYIO IE€IAarOrMYECKYIO IpaK-
TUKY [IPUBECTH B COOTBETCTBUE C TpeOoBaHUAMU DeiepaibHOTO roCyAapCTBEHHOTO
cTaHAapTa o0IIero o0pa3oBaHus U MEKIyHAPOIHBIX CTAHIAPTOB — 00pa30BaTEIIb-
HBIX PE3yJIbTAaTOB, 33JaHHBIX B MEXIyHApOAHBIX JOKyMeHTax OpraHu3anuu 3KOHO-
MUYeCKoro cotpyanuuectsa u pazputus (OECU).

B mexaynaponnom uccnenoBanuu PISA naérest oTBeT Ha Bompoc o6nagaor
JIM IOAPOCTKU 15-11eTHEr0 Bo3pacra, NoIy4YUBIINE 00s13aTeNIbHOE 00111ee 00pa3oBa-
HUE, 3HAHUSMU U YMEHUSAMHU, HEOOXOIUMBIMHU JJIs IOJHOLEHHOTO ()yHKIIMOHUPOBA-
HUSl B COBPEMEHHOM OOILECTBE, TO €CTh Ul PELICHMs] IIMPOKOIro Tuana3oHa 3ajad
B Pa3JIMYHBIX c(hpepax 4eroBEeUEeCKON )KU3HEAEATETbHOCTH, OOIIEHHUS U COITMAIbHBIX
OTHOIICHUH, TO €CTh (PYHKIIMOHATIBHONU I'PAMOTHOCTBIO?

Takum oOpa3zom, MexayHaponHoe ucciaenoBaHue PISA HampaBieHo Ha
OLICHKY YMEHHMSI CTapIIuX MOAPOCTKOB MPUMEHSTH MOITYYSHHBIE B X0/1€ 00y4eHuUs
3HAHUS U HABBIKU B )KU3HEHHBIX CUTYalUsX, KOMIETEHTHOCTH B PELIEHNH NTPOOJIEM,
KOTOpBIE HE CBA3aHbl HAIIPSIMYIO C ONpPENEIEHHBIMU yUYEOHBIMU IIPEIMETaMU WIN
oOpa3zoBaTenbHbIMH 00acTIMU. IHCTpyMEHTapHii HCClieOBaHUS IPECIeTyeT 1Ielb
OLICHUTb CPOPMUPOBAHHOCTD 0OU4EYUEOHBIX YMEHUIL 8 PeUieHUU NPODH.IeM, C KOTO-
pBIMU 00yYaIOIIMECss MOTYT BCTPETUTHCA B KHU3HU U 3()PEKTUBHO (PYHKIMOHHUPO-
BaTh B COBPEMEHHOM OOII[ECTBE.

Heo0xoa1umMo OTMETUTb, YTO HALIMOHAIBHBIE CTAHAAPThl HE BXOJAT B IMPOTH-
BOpPEYHE C MEKIYHAPOJHBIMU, TAK KAK CHCTEMHO-ESITEIbHOCTHBIHN MOAX0/1, BHICTY-
HAKOUII METOI0JIOTHYECKON OCHOBOI COBPEMEHHOTO POCCHUHCKOIrO 00pa30BaHUs

HanCJIMBACT IICAAaroroB Ha pPasBUTHC JIMYHOCTH YYaAIICrocda Ha OCHOBC YCBOCHHA
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YV]I B yclioBUsIX KOMIIETEHTHOCTHO-OPUEHTUPOBAHHOI'O 00pa30BaTEIBHOIO MPO-
necca: «JlesTenbHOCTHBIN NOAX0A 00yCIaB/IMBAaeT U3MEHEHUE OOLIeH napajiurmsl
o0Opa3oBaHMsi, KOTOpasi HaXOAUT OTPaXCHHE B IMEPEXOAE OT OIMpeNeTCHHs LeNu
IIKOJILHOTO 00Yy4€HHs KaK yCBOCHUE 3HAHUM, YMEHHUI M HABBIKOB K ONPEIEIICHUIO
1eNH Kak (POPMUPOBAHUIO YMEHUIO YUUTHCA, KaK KOMIIETEHIIUU, 00eCIIeUNBAIOIINe
oBJajieHue HoBbIMU KomrieTeHIusIMUY (Konueniusa ®I'OC OO, ¢.17).

HIMeHHO HEOOXOAMMOCTh UHTETPALIMM HTHCTPYMEHTAIILHOCTH Pa3BUTHS (PYHK-
[IUOHAJILHOM TPAMOTHOCTH OOYYaOIIMXCS U YHUBEPCAJIbHBIX YUEOHBIX JEUCTBUI
3aJ1a€T HOBBIN BEKTOP MOAEPHU3ALINN POCCUICKOTO 00pa30BaHus, IOBbIIIAs TEM Ca-
MBIM €r0 KauecTBO.

B pycne MoaepHU3alMOHHBIX MPOLIECCOB COBPEMEHHOTO 00pa30BaHUs UAET
AKTUBHBIN IIOUCK NIEAArOTMYECKUM COOOIIECTBOM HOBBIX MOJIEJIEH B3aUMOICHCTBUS
yuutens U oOydaromuxcs. OOMMHI yCUITUSMU CHEUAINCTOB OPOPMIISIIOTCS] KOH-
Typbl OyayIieir o0pa3oBaTEIbHON CHCTEMBI, KOTOpast JOJKHA UHTErPUPOBATH IO-
CJIETHUE TOCTHKEHUS NIEAarorn4ecko HayKu U MPaKTUKH.

KaxuMm xe momkeH ObITh 00pa30BaTeNbHbIN MPOIECC, 00ECTIEYNBAIOIINN Pa3-
BUTHE (PYHKIIMOHAIBHON IPaMOTHOCTH 00yYarOIMXCsl OCHOBHOM IIKOJIBI HA OCHOBE
OBJIaJICHUS UMHU YHUBEPCATbHBIMU YUEOHBIMH ACUCTBUSAMHU (JINYHOCTHBIMU, PETYIISI-
TUBHBIMHU, TO3HABATEIbHBIMA U KOMMYHUKATHBHBIMHU )?

Emgé B 1620 rony ®parcuc bakoH onyOirMkoBana HaydyHbId MaHU(ECT MO
Ha3BaHneM «HoBbI opraHon». B 3TOM Tpakrare npo3Bydaiy CTaBUIME 3HAMEHH-
TBIMU CJI0Ba: «3HaHUe — cuiia». Cuia 3HaHUS 3aKJIF0YAETCs B €ro MOJIE3HOCTH: JII0-
00€ HOBOE 3HAHUE HAJIESAET HAC HOBBIMU BO3MOXKHOCTSIMH, YUUT JI€TATh YTO-TO HO-
BOE WJIU [T0-HOBOMY. VICTHHHOE 3HaHUE U3MEHSET HAC, COBEPIIEHCTBYET, pPa3BUBACT.

TpaguIMOHHO MBICIALIMM NEAAror OTOXKIECTBIISIET OCBEIOMIIEHHOCTb pe-
O€HKa ¢ HOBBIM 3HAHHEM, BUAUT B 00pa30BaTEIILHOM MPOIIECCE TOJIBKO 00ydeHue
npeamety. OTCiofa Takoe CTpEMIICHHE JaTh TEOPETHUECKYI0 MH(POpPMALUIO, Opra-

HHM30BaTh €€ 3aIIOMUHAHUE U 3aKpPCIINTh B q)OpMC 3HaHHﬁ-YMCHHﬁ-HaBBIKOB.
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3HAHUSA
YMEHUASA
OCHOBbl HAB])IKI/I
HAayuHbIX obweyyebHvle
SHAHUU NO u obweyyebHvie
npeomemy | npeomemuvie u
npeomemubie

CoBpeMEHHO MBICISIIINM ME€Jaror, ONupasch Ha (PyHIaMEHTAIbHBIE IICUXO0-
JIOTO-IIEJarOTUYECKUE UCCIICIOBAHMS, IIOHUMAET U IIPUHUMACT LIEHHOCTh 3HAHMUS-

JICHCTBHS.

Yro AeTi LOMKHb M3y4aTh?

[TosTOMY B €0 CTpaTeruu MPETno/IaBaHusl aKIICHT JIeJIaeTCs He HAa 0O bSICHEHHE
YYCHHKAM TEOPETUIECKOTO 3HAHUS, @ Ha POCT ¥ MPOTYKTUBHOE PACIIIUPEHUE UX TI0-
3HABATEILHBIX HHTEPECOB U (HA ATOW 0a3e) CHCTeMAaTHU3aINI0 HHINBUyaJIbHO 3HA-
YUMOTO 3HAHUS B TIPOIECCE CAMOCTOSTEIHHON Y4EOHO-TTO3HABATEILHOM JIEATEITHLHO-
CTH, TO €CTh IPAKTHUECKOTO MPUMEHEHHS 3HaHUS. Takum 00pa3oM, B COBPEMEHHOM
o0pa30oBaHNM TJIaBHBIM CTAHOBUTCS HE 3ayYMBAaHUE U MMOBTOPEHHUE 3aJaHHOTO YUH-
TEJEM aJTOpUTMa YCBOCHUS HWH(POPMAIMH, & OCMBICICHHE CAMHM O0YyYaromuMCs
MOTPEOHOCTH PUOOPECTH TY WK UHYIO HH(POpMAITUIO, TOT WM UHOMU CIIOCO0 Jes-
TEJIHLHOCTH, a TAK)KE OPUEHTAITUS B TOM TJIe, KOT/Ia U KaK OH MOKET MMPUMEHHUTH ITO
HOBOE 3HaHUE.

[IpoektupoBanue pa3BUTHs (YyHKIIMOHATHLHOW TPAMOTHOCTH OOYYaIONIHXCS
WCXOJIUT U3 UJIEH €IMHCTBA U MEIIOCTHOCTA YPOUHON U BHEYPOUHOU (HOpMBbI 00Opa-
30BaTEIHHOIO MPOIIecca. DTO 3HAUUT, YTO B KAXKIBIH yPOK WM BHEYPOUHOE 3aHITHE
JIOJDKHBI OBITH BKJTFOUCHBI 33JJaHUS, BHITTOJTHEHHE KOTOPHIX CITOCOOCTBYET PA3BUTHIO

(GYHKIIMOHATIBLHOW TPAaMOTHOCTH B3pOCIEIONIeH JIUYHOCTU. B TO ke Bpems 1eneco-
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o0pa3Ho pa3paboTaTh M peayn30BaTh B 00Pa30BaTEIBHOM IPOLECCE KAXI0H poc-
CHUICKOI HIKOJIBI 0COOBIN KypC, B KOTOPOM pa3BUTHE (PYHKIHMOHAIBLHOW IPaMOTHO-
cTi Oyner MOMHHMpYOIIeH 3amadeid. Ha 3aHATHAX maHHOrO yueOHOro Kypca
IIKOJIBHUKHU JOJDKHBI ITOJIYYUTh OIBIT PEIIEHUs KOHTEKCTHBIX 3a7a4 U 3a/1aHHM, B
KOTOPBIX HEOOXOIMMO HMHTEPIPETHPOBATh MH(OpMaILNIO, IPeoOpa3oBbIBaTh €€ U
MOJEIUPOBATh CUTyalun €€ IPUMEHEHUS B )KU3HEHHBIX CUTYaLHsX.

Ecnu ucxoaute u3 Toro, yto oOpazoBaHue — 3TO 0codast chepa conencTBus
KyJIbTYPHOMY Pa3BUTHIO U CAMOPA3BUTHIO B3POCIEIOIEH IUYHOCTH, TO OPraHU3a-
U0 00pa30BaTENIbHOM JAEITEIBbHOCTH MEeAarora Mo pa3BUTHIO (PYyHKIUOHAJIbHOU
I'PaMOTHOCTH 00y4YarOIMXCsl OCHOBHOM LIKOJIBI HEOOXOUMO IPOEKTUPOBATH U OCY-
LIECTBIIATH C ONIOPOU Ha COOTBETCTBYIOIIME KOHUENTYAJIbHbIE ITOJIOKEHHUS.

CorutacHo Bo3pacTHOM nepuoan3anuu [.b. DibKOHMHA, «KyJIBTYPHOE pa3BU-
THE» MOKHO IIPEACTABUTh YEPE3 COOTHOILICHHUE JBYX IEATEIbHOCTHBIX JIMHUM, KO-
TOpBIE [0 OYEPEN TOMUHHUPYIOT B XO/1€ B3pOCICHUs peOEHKA:

1) onepannoHaNIbHO-TEXHUYECKAs. JIMHUS OTPAXKaeT AUHAMUKY pediexcus-
HOTO OCBOCHHMSI CPEICTB/CIIOCO00B IEUCTBUS;

2) cMbIciio00pa3yrolas JIMHNAS OTPakaeT 0CBOEHUE a(h(PEeKTUBHO-CMBICIOBON
CTOPOHBI HAKOIUICHHBIX BO3MOXKHOCTEH, KOTOpas OmpoOyeTcss B MHUIIMATHBHOM
IPOJYKTUBHOM JEHCTBUU CyOBEKTA.

Ecnu uecxonuTe U3 TOro, 4T0 00pa3oBaTeNbHbIN NPOLECC HEOOXOAUMO CTPO-
UTb B COOTBETCTBUH C JOMUHHPYIOLIEN TMHUEH COOTBETCTBYIOIIETO 3TAra, TO TOr1a
B HA4aJIbHOM IIKOJIE HY’KHO CO3/1aBaTh YCJIOBMSI OCBOEHHUS PEOEHKOM MPHUHLIMIIH-
aJIbHO HOBBIX CPEJICTB U CIIOCOOOB IEUCTBHUS, @ B OCHOBHOM IIKOJIE — YCIIOBHSI OCBO-
€HUS CMBICIIOBOW CTOPOHBI JECUCTBUS.

Takum 00pa3oM, B OCHOBHOH IIIKOJIC Ha TIEPBHIN IJIaH B )KU3HU peOEHKA BbI-
XOJIUT JHUHHS CMBICIOO0pa30BaHus, U 0Opa30BaTENbHBIM MPOIECC JAOHKEH OKa-
3aThCS CO3BYYEH HOBOM JOMUHAHTE — JINYHOM MHULMATUBE U MHAMBUAY AJIA3ALUH.
Cornacho /I.b. DnpkoHMHY, TPEIMETOM BHUMAaHUS MOAPOCTKA CTAHOBUTCS €TI0 CO0-
CTBEHHAs yueOHas NesTeNbHOCTh U OH caM. OH HIIET OTBETHI HAa BOIPOCHI: UTO 5

MOry U 4ero s He mory? Urto s Xouy Ha camom nene? ['ae s cam, 4To BO MHE MOE?
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OTO BHUMaHUE PeAU3yeTCs B ClEUU(DPUUECKUX MHTEpecax U OCOOEHHOCTIX MOA-
pOCTKa: y HETO MOSABJISETCS] yCTAHOBKA HA OOIIMPHBIE IPOCTPAHCTBEHHBIE U BPEMEH-
HbI€ MacIITa0bl, KOTOPbIE IOCTETIEHHO CTAHOBSITCS BAKHEE TEKYIIMX, CETOAHSIIHUX
(«gomuHanTa nanm» 1o JI.C. Beirorckomy).

[legarory Heob6xonuMo Mmpoaymarh, Kak OH OylIeT omuparbcs B oOpa3oBa-
TEJBHOM MPOIIECCE Ha TAKyIO BO3PACTHYIO 0COOEHHOCTh MOAPOCTKA, KaK MOSIBICHHE
CTPEMJICHHSI K HEU3BECTHOMY, PUCKOBAaHHOMY, K ITPUKIIFOUEHUSIM, T€POU3MY, UCIIbI-
TaHUIO ce0s. Y MOAPOCTKA MOSBISETCS COMPOTUBICHUE OOCTOSTEIBCTBAM, CTPEM-
JIEHHME K BOJIEBBIM ycUusaM. biarogapst 5TuM 0COOEHHOCTAM MOJIPOCTOK MPOSIBISIET
aKTUBHOCTb, HAIIPaBJICHHYIO Ha MocTpoeHue obpasa ceds bl mupe (A.B. Ilerpos-
ckuif). Oty aktuBHOCTH K.H. [TonmBaHoOBa Ha3bIBaeT «COUMAIBHBIM SKCIIEPUMEHTH-
poBanueM». IIpoaykTuBHOE 3aBepIIEHHE MTOAPOCTKOBOIO BO3pacTa MPOUCXOAUT C
«OTKPBITUEM €051 1 MUPay, C MOSBICHUEM CITIOCOOHOCTH OCO3HAHHO, MHUIIMATUBHO
Y OTBETCTBEHHO CTPOUTH CBOE JEHCTBUE B MUPE, OCHOBBIBASICh HE TOJIBKO HA BUJIE-
HUU COOCTBEHHOTO JNEHCTBUS OE30THOCUTEIBHO K BO3MOYKHOCTH €r0 peayn3aluy,
HO U C YYETOM «OTHOLIEHUS] MUPa» K CBOEMY JEHCTBUIO.

VYuebnsiit kypc «Pa3Butne (yHKIIMOHAIBHOM T'PAaMOTHOCTU OOYYarOIIUXCs
OCHOBHOI IIKOJIBD) MPU3BaH IOMOYb MOJIPOCTKY B €r0 KYJIbTYPHOU CaMOUICHTH(H-
KaLMH.

Kakwue e negarornueckue BbIBOIbl HEOOXOUMO CAENATh TEM, KTO HECET OT-
BETCTBEHHOCTH 32 KyJbTYPHOE Pa3BUTHE MOJPOCTKA B YCIOBHUSAX IIKOJBHOIO 00pa-
30BaTEJILHOIO IIpoLecca:

1) Co cTopOHBI B3pOCIIBIX OIPOCTOK JIOJKEH OLYIIATh HOBOE OTHOIIEHUE K
cebe Kak K 6os1ee B3pocioMy: OOJIbIIE TOBEPHS, YBAKEHUS K €M0 MHEHHUIO,

2) B nopocTKOBOI IKOJIE JOJKHBI MEHATHCS OTHOLUEHHUS MEXIy Ieaaro-
raMy U OOy4aloUIMMHCS B CTOPOHY PACHIUPEHUA Chepbl CamocmoamenbHoCmu
NOCJIEIHUX. OTH U3MEHEHHUs JOJHKHBI KacaThCs HE TOJBKO XapakTepa TpeOOoBaHU
B3pPOCJIBIX K IOJPOCTKAaM, KOHTPOJISL, OLICHUBAHUS, HO ¥ PACIIMPEHUS I1OJIS BO3MOXK-

HOCTEW NMHULIMATUBHBIX JICUCTBUM NOAPOCTKOB. B TO k€ Bpemsi HOCTENEHHO TOIKHO
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MIPOUCXOIUTH PACIIUPEHNE U YCIOKHEHNE 0053aHHOCTEMH, TIOBHIIIICHUE TPEOOBAHUI
K OTBETCTBEHHOCTH.

3) BasxxHOe MECTO JOJIKHO 3aHUMATh 00U{eHUe U 83auMo0elicmeue ceepcm-
HUK08, Y€MYy MOTYT CITOCOOCTBOBATH 0COOBIE POPMBI (MTAPHOE U TPYIIIOBOE COTPY/I-
HUYECTBO, O€Ce/Ibl, TUCKYCCUU, TUCTYTHI, 1e0aThl) OpraHU3aIii YUCHUS.

4) Chepa ydeHnus T0DKHA CTaTh MECTOM BCTPEUYH €0 3aMBICIIOB U PEATBHBIX
JEHCTBHI, MECTOM COITMAIIBHOTO YKCIIEPUMEHTHUPOBAHHS, TIO3BOJISIONIETO OIy THTh
2Panuybl COOCMEEHHO20 O0elCMEUs U €20 603MoMcHOcmAMU (Uepe3 HOBOE 3Ha-
Hue). [loapocTok MOMKEeH HAyUYUThCS IEHCTBOBAThH MO COOCTBEHHOMY 3aMBICITy Ha
OCHOBE MIPHUHSTHSI COOCTBEHHOT'O PEIICHHUS, B COOTBETCTBUU C CAMOCTOSTEIBHO T10-
CTaBJICHHBIMHU TICJISIMH, TIOCTPOCHUSI OPUCHTUPOBOYHOM OCHOBBI JICHCTBHSI.

5) O6yueHue moJIpoCTKa JIOHKHO OBITH HAMpaBJICHO HAa MOCTPOCHHE oOpasa
COOCTBEHHOTO JICUCTBUSA B MUPE, CJIEIOBATEIbHO, HA HOCHMpPOEHUE COOCMEEHHOI

KapmuHbl Mupsl u coocmeeHHol nosuuuu.

Kaxum 0onscno o6vime codeprcanue Kypca «Pazeumue gpynkyuonanvnoi
2PAMOMHOCHIU 00YUAIOWUXCA OCHOBHOU WIKOIbL)?

B tpaauunonHoM 00y4yeHHH 3HAHHUSI OCBAUBAIOTCS OOYUYAIOIUMUCS U )KUBYT
B MX «T0JIOBAax» Kak Obl «IIOCJIOWHO», HOBOE NOBEPX craporo. Kak mpasuiio, nepe-
CeKaeMble B TAKOM OOYUYEHUHU HOBBIE CBEJCHHS (3HAHUS) HE TMEPECEKaIoT, HE Tpe-
0JI0JIEBAIOT, HE BCTYMAIOT B MPOTUBOPEUYHUE WM XOTs ObI BO B3aUMOJICICTBHE C yKe
UMEIOIITUMHUCS TpesicTaBieHus M. Jis coBpeMenHoro oopazoBanus (OI'OC O00)
y4eOHbIE KypChl JOJHKHBI OBITh BBICTPOEHBI TaK, YTOOBI KaXk/as CIeAyIollas TemMa
NOKa3blBaJIa MOJPOCTKAM «TPAaHULbBD NPUMEHUMOCTH NPEIbIAYLIIUX 3HAHUM, «3a-
CTaBJIsJ1a» 00YyYAOIINXCS UCKATh HOBBIE XO/Ibl, CHOCOOBI JJI ABUKEHUS B IPEAMET-
HOM Marepuaine. Kaxxioe HOBOe 3aHSATHE JIOJKHO BOOPYKATh NOJAPOCTKA HOBbIM
cnocodoom oeiicmeusn, KOTOPOE SBIAECTCA OLLYTHUMBIM I HEro MPHUPALEHUEM
MBIILJICHUS U MIOHUMaHUS, YyBCTBEHHBIM U CYOBEKTUBHBIM npeodoienuem (M3Me-
HEHUEM TPAHMI] U JTONYIIECHUI) NpedscHez0, C10MHCUusuiezoca panee cnocoba oeii-

cmeuil.
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Takum oOpa3oM, CyIIeCTBEHHOW OCOOCHHOCTBIO YUEHHUSI MOJIPOCTKA JTO0KHA
OBITH pa3BEépHYyTas pabOTa MO MOUCKY Pa3HBIX BO3MOXKHBIX OTHOILICHHH, a Clie/I0Ba-
TEJIBHO, U PEIICHUH. ITO BO3MOKHO TOJILKO KaK MOJEIMPOBaHUE, OMPOOOBaHUE
pa3HbIx Mozenei. IloapocTkoBas 1IKoia MO 3aMbICITy aBTOPOB HOBBIX CTaHAAPTOB
€CTh «MAaCTepCKash» MO U3rOTOBJIECHUIO Moiesie. IMEeHHO Modenuposanue n0IKHO
CTaTh OCHOBHBIM JICHCTBHEM B 00YUEHUH MOIPOCTKA. MOEIb CTAHOBUTCS TIPEIME-
TOM U «HECYIIIeH KOHCTpYKIHEi» oOydenus. CHauajna MmocTpoeHUEe MOJICIH MO3BO-
JISIET OTPA3UTh «TO, YTO SI YK€ 3HAIO U YETO HE 3HAI0», & TIOTOMY CTAHOBUTCS UCTOY-
HUKOM TIOMCKA M TIOPOXKACHUS HOBBIX 3HAHWUW, OCHOBOH JjIsl TpeoOpa3oBaHusl U CO-
37aHUsI HOBOM MOJI€JIM. DTOT MPOLECC HOCUT UUKIWYHBIA Xapakrep. Ecnu B muaz-
IIEM IIIKOJILHOM BO3PACTe MOJIEIN BBITIOJIHSIOT OTPAKAIONTY 0 ()yHKIIHIO, TO B TTOJI-
POCTKOBOM BO3pACTE KaxKaasi HOBasi MOJI€JIb HOCUT OTPaKaloIIUi U YIIPABISIONIUN
xapakrep.

OueHb BaXXHO, YTO UMEHHO COOTHECEHUE YTPABJISIIONIUX U OTPAKAIOIIUX MO-
Jeser Mo3BOJISIET MpUAaTh 00ydeHHue MpoekTHyo ¢opmy. OOyyarommecss MOTYT
0Ka3aThCsl BOBJICUEHHBIMU B PEIIICHUE PEANIbHBIX CIOXKHBIX 3a7a4 COLIMyMa, CBOEH
IIKOJIBI, TOPO/a, TPOU3BOJICTBA U OBITh TOTOBBIMH K PEIICHUIO ATUX MPOOJIEM, YTO
YPE3BBIYAWHO BAXKHO IS TOAPOCTKA.

Ocobast posib B IOJIPOCTKOBOM IITKOJIE JODKHA OTBOJAUTLCS padome ¢ mekx-
cmom. PazHooOpa3Hbie TEKCTHI 3a7]al0T MaTepHUal, sl KOTOPOTO CIEeIUaIbHO MOTYT
BBIPa0aTHIBATHCS MPOIEAYPHI TIEPEBO/Ia B 3HAKOBOE onucanue (rpadudeckoe, CUM-
BOJIMYECKOE, 00pa3HOE) M ATO MOXKET CTaTh OJJHUM M3 TUIIUYHBIX CLIOCOOOB PadOThHI
Ha 3aHATHAX 0 ITporpaMme Kypca «Pazputue pyHKIIMOHAIBHOM TpaMOTHOCTHY. by-
JTy4d MHTEPIPETUPOBAHBI B COOTBETCTBHH C BRIOPAHHBIM CITOCOOOM, TEKCTHI TIPOSIB-
JSIOT CBOM Pa3iuyusi KaK WHCTPYKTHBHBIC, ONMKCATEIbHbIE M OOBICHUTEIBHBIE.
OueHb MOJe3Hbl TEKCThI-33J]a4l, KOTOPbIE COAEPXKAT «HEIOCKAa3aHHOCTH» B OTHO-
IIICHUY PUMEHEHUSI KOMITOHEHTOB OCBOSHHS CITIOCOOOB, KOTOPHIE TIPH PEIICHUN 3a-
Jlauy TIOAPOCTOK JIOJDKEH IOCTPOUTH CaM U TEM CaMbIM 10Ka3aTh YPOBEHb chopMu-

POBaHHOCTH OCBANBAEMOI0 CII0COOA 3HAKOBOI'O MOJIEIMPOBAHUS U COITyTCTBYIOIIUX
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npoueayp. [lonesHo nmpennarath TEKCThI-3a/laud, KOTOPHIE COAEPIKAT «U30BITOY-
HY10» HH(OpMalLIMIO, TOTAA MOAPOCTKY HE0OX0IUMO OyIeT BBIIEIUTh U MOOUIIN30-
BaTh JUUISl PEIICHUA 3aJ]a4i TOJBKO Ty MH(OPMAINIO, KOTOpask BCTYNaeT B ONpe/ie-
JEHHBIE OTHOILLIEHHUS C MPEACTOAIINM JEHCTBUAEM.

Utak, cpenctBoM onpoOOBaHUS HOBBIX BO3MOXKHOCTEH IJIsi ICHCTBUS B MOJI-
POCTKOBOW WIKOJIE JOJKHA CTaTh yuyeOHas mojelb. JleiicTBrE MOJETUPOBaHUS B
ATOM CJIy4ae CTAHOBUTCS LIEHTPOM Bcel yueOHoM padoThl. [1o cpaBHEHUIO ¢ HauaIb-
HOW IIKOJOW MojenupoBaHue nuddepeHupyeTcsi, BOZHUKAET WHIUBUIYAJIbHOE
MOJIETUpYIOLIee TEHCTBUE, B MOJENIN HE TOJIBKO pUKcUpyeTcs oOmii cnocod aeil-
CTBUH, HO U NPEACTABISAIOTCSA PE3yIbTaThl IOAOOHBIX JEHCTBUI OTIEIBHBIX JETEH
(rae u Kak s OyAy 3TO MpUMEHSTH). To eCTh 3HAHME IEPEHOCUTCS U3 yUeOHOU CUTY-
alUy B LIMPOKHUM COLMOKYJIbTYPHBIM KOHTEKCT.

Takum oOpa3om, MPUHLIMIIHATIBLHOE 3HAYEHHUE JIJISI TIOCTPOSHUS COAEPKaHUS
Kypca «Pa3Butue (yHKIMOHATBHOM TPaMOTHOCTH» JOJIKHO OCYLIECTBIATHCA B
paMKax pa3BUTHUS MBILUIEHUS U CO3HAHU TOAPOCTKOB. [logo0HOE nmocTpoenue Tpe-
OyeT, 4TOObI KKl akT 00ydeHus (y4eHHs) BBICTYIa]d Kak OOHapyXeHHE U pe-
OJI0JIEHUS CIIOXKUBILIErOcs criocoda aerictud. Takoe cTpoeHre oOpazoBaHUsl 110 HO-
BBIM CTaHJapTaM y>K€ Ha 3Talle 3aBEpIICHUs HayaJlbHOW IIKOJbI MIPUBOAMUT K CTa-
HOBJICHHIO CIOCOOHOCTH peO&HKa K pediexcuu, aHaiau3y U IJIaHUPOBAHUIO COO-
CTBEHHBIX JIEHCTBHM, YTO SAPKO IPOSBIIETCS B YMEHHUM OIPEAEIATH U3BECTHOE OT
HEU3BECTHOTO, CHOPMYIIMPOBATH TOYHBIN 3aMpOC O HEOOXOJUMOCTH HOBOTO 3HA-
HUS, YAEPKUBATh JIOTUKY JBW)KCHMs B NOHATHM W INPEAYraJblBaTh CICAYIOIINE
LIary.

B moapocTkoBoii mikosie obmuid cnoco0 AeHCTBUS AOHKEH BBICTYNATh Kak
WHCTPYMEHT OMPOOOBaHMS HOBBIX BO3MOYKHOCTEH jJeicTBUsl. Eciiu 3T0 mpon3oiaéT,
TO HOBOOOPA30BaHUEM IMOJIPOCTKOBOTO BO3PACTA CTAHET HOZUUUOHHOE MblULICHUE
u deiicmeue, NPOABAAIOUIEECA 8 CHOCOOHOCIU 8b1OOPA U C1€006AHUS MOl NOHA-
MUHOU 102UKe, KOmopas nPeonoumumeibHa 6 OAHHOU CUMYayul, ¢ 6UOCHUEM
6cex eé 603MONCHBIX 0ZPAHUYEeHUTl. DTO Y CTAHOBUTCS 0a30BOM OCHOBOM MTPOSIBIIC-

HUS (QYHKIIMOHAIBHON TPaMOTHOCTH MOAPOCTKA.
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Pabora ¢ Mojenbpo TpebyeT opraHu3aliii OCMBICIICHHBIX TIEPEX0I0B MEKTY
Pa3HBIMH MOJICJIbHBIMU YPOBHSIMU pPE€IbHOCTU. 110APOCTOK AOJIKEH YUYUTHCS Ny-
MaTh, PACCyXJaTh U NPUHHUMATh PEIICHUS C PA3HBIX MO3WIMK, B Pa3HBIX KOH-
TEeKCTax: JIMYHOM W OOIIECTBEHHOM; 00pa30oBaTebHOM U MPOdeCCUOHAIBHOM;
MECTHOM, HAIlMOHAJILHOM U IJI00aJIbHOM.

Pasnbie criocoObl BUIeHMSI BeIIel JOKHBI HE MMPOCTO CMEHSATH APYT ApyTa.
['nsi151 Ha Bemu onpenesIEHHBIM 00pa3oM, YeJIOBEK JI0KEH OJJHOBPEMEHHO TPEIIo-
Jarath CylIeCTBOBAHHME APYTOro B3IJISAa, IPYTroro yria 3peHus, Ipyrom «pa3BUBa-
Iome cnocoOHocTu». Takoe BuUEHWE BelIed y4€HBbIC HA3bIBAIOT «IIO3UIIMEH.
Heo6x01MMO YTOYHUTB, UTO MO3UIKS — ATO HE MPOCTO TOYKa 3peHus. [lo3uiinonnoe
BUJICHNE HCTOPUIECKOTO COOBITHS MPE/IIOJIaraeT OJHOBPEMEHHOE BUICHHE €T0 KaK,
HarpuMep, COOBITHS JIJIsI TOTOMKOB U HE-COOBITHS 1151 cCOBpeMeHHUKOB (Kpernenue

Pycu kus3em Biiagumupom).

Kakoit 0onxicna 0bims mexnonozusn oopazoeamenvHoil oeamenvHocmu?

B cooTBeTCTBUM ¢ HOBBIMU CTaHAAPTAMHU OCHOBY KaXKJIOTO YI€OHOTO 3aHATHUS
JIOJDKHA COCTABJISITH OPTaHU3aIUs I€1aroroM yu4eOHO-TTI03HABATEIHbHON eI TEeITHHO-
ctu oOydaroruxcs. OgHAKO TO 3aKOHY TNCHXWYECKOTO Pa3BUTHS, OTKPHITOMY
J.B. DIIbKOHUHBIM, B MOAPOCTKOBOM BO3pacTe y4ueOHas JEATeTbHOCTh MepecTaét
OTIPEIETIATH TICHXMYECKOE pa3BUTHE PeOEHKA, HA TIEPBHIN TIJIaH BBIXOAUT HHTUMHO-
JUYHOCTHOE OOIIEHNE MOAPOCTKOB. IMEHHO B HEM MOAPOCTKU OOpETarOT cels U
CTaHOBSITCS caMOCTOATEIbHBIMU. OTHAKO, COBpEMEHHAs Tiearorndeckasl Hayka u
s dexTUBHAS MTPaKTUKA YOSAUTEIHHO I0KAa3bIBAIOT, €CJIM COOTHOIICHHE CAMOU3ME-
HEHHUS W Cloco0a NEHCTBUN HAMPSMYIO CBSI3BIBAIOTCSA C Pa3HOOOPA3HBIMHU COIIM-
TPHO 3HAYMMBIMHU BUJAMU JIEATEILHOCTH, MMOAPOCTOK HE TEPSET MHTEpeca K yde-
HUI0, TaK KaK MOJIy4aeT HOBBIC BO3MOYKHOCTH JIJISl CBOETO JIMYHOCTHOT'O CaMOOIIpe-

JACICHU:.
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B uneane yueOHo-mo3HaBaTeabHas ACATEIBHOCTh MOAPOCTKA JOJHKHA MPE-
CTaBIISITH COOON camocmoamenbHblil TOUCK TEOPETUYECKUX 3HAHUHM U OOIIMX CIIo-
co0oB aeiictuii (Y'Y I). OT0 He 03HayaeT oquHOUYECTBA B y4eOHOI paboTe, HO 03Ha-
YaeT yMeHue UHUYUAMUBHO PA36OPAYUEAMD YUeOHOe COMPYOHUYECmE0 C IPY-
TUMH JIFOJbMU (C YUUTEIEM, OTHOKIACCHUKAMHU).

Paccmotpum Oosiee mogpoOHO TEXHOJOTHYECKHE ATAaMbl OPraHU3alun y4ueo-
HOTO 3aHSTHS B 0003HAUEHHOM JIOTHKE.

Jran 1. [losoxkuTEeILHOE caMOoTIPeae/ieHue K NMpeacTosineid y41eOHo-1mo-
3HABaTe/IbHOI AesTeJibHOCTH (1aee YII]I).

[lae 1. Tlegaror npeayiaraetT 00y4yaromuMCs TOPa3MBIILUIATh, TOPACCYKAATh
Ha MPEIJI0KEHHYIO TEMY, KOTOPasi MOKET OBITh MpecTaBlieHa B JOpMe LIUTATHI, BU-
710 WK ayiuo-(hparMeHTa, OTpbIBKA U3 JTUTEPATYPHOTO XYy105KECTBEHHOTO TIPOH3-
BeZieHUs, poTorpadun wiu Jr000ro Apyroro n3odpaxenus (MOpTpeT, KapTHUHA, WUJI-
JIOCTpALKs), SKCIIEPUMEHTE WM OMBITE U T.J1. YUTOOBI MHULIMUPOBATH OOIIEHNE HA
3aJJaHHYIO TEMY, YUYUTEIb BBICTPAUBAET IUAJIOT, MOABOSIINI K BHYTPEHHEMY IMO-
IUOHAJILHOMY MHTEPECY M OCO3HAHHIO 3HAYMMOCTH JIJIsl CBOETr0 JIMYHOCTHOTO CTa-
HOBJICHHSI TOHUMaHUS 00CYKIa€MbIX OTHOIICHUI.

Hlaz 2. Yuutenps npeiaraeT pelinTh 3a4ady WK 33J1aud (CUTyallMOHHBIE,
PAaKTUKO-OPUEHTUPOBAHHBIE 33/1a4uH, 337aun OTKpbITOoro tuma). [lo comepxanuto
3aJaHusl JOJDKHBI cOYeTaTh B ce0e Te, C KOTOPBIMHU IMOJPOCTKU CIIOCOOHBI CHpa-
BUTHCS, IIOTOMY YTO OHH BIJIAACIOT JUIsl 3TOTO HEOOXOJUMBIMU 3HAHUSMU U TaKHE,
KOTOpBIE 0053aTEIbHO BBI30BYT WHANBUYaJIbHbIE 3aTPYAHEHUS 110 IPUIHHE OTCYT-
CTBHSI HEOOXOIMMBIX 3HAHUH (2 MHa4Ye TepPSETCS CMBICI BCETO Y4eOHOIO 3aHATHUSA).
Baxxno, uToObI 3T0 ObLTa MHIMBUYaNbHAS WK MapHas padoTa. [logpocTky HE0O-
XOAUMO CaMOMY MOOMIIM30BaTh CBOM 3HAHUS U CIIOCOOBI IEHCTBHUS.

Llaz 3. Heo6xoauMO MpOBECTH BepOAIbHYIO U 3HAKOBYIO (DUKCALIUIO UCTIOIb-
30BaHHBIX CIIOCOOOB ACMCTBHI B TeX 3aJaHHIX, C KOTOPHIMH CIPABHIKCH. 3/1€Ch
HE00X0IuMo 3a(pUKCUPOBATH 3HAHHE, KOTOPOE IMOMOTIJIO PEIIUTh 3a/1a4y M BBINTH

Ha OCO3HAHHUC CBOCT'O HE3HAHM, KaK OTPAaHHYCHUC CBOHX BO3MO>KHOCTEH.
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OI[I/IH n3 HpI/IéMOB, HOMOFa}OH_II/Iﬁ Sa(I)I/IKCI/IpOBaTI) OCO3HaHHEC CBOCTO 3HAHUA

N HC3HAHU — ((.HCCTHI/IHa ITIO3HAHU) .

A

—. Xouy
Y3HATD
HE 3HAIO

3HAIO

Jran 2. OnpeaesieHne neau U y4eOHOH 3a1a41 NPeACTOsIIeH 1eATeJIbHO-
CTH

Llaz 1. Onpenenenue NpUYMH BO3HUKIINX 3aTpyaHeHuit: «He 3Hato cocoba
...». YuuTenp npeajgaraetr ooydarommumcs copMyIupoBaTh BOIPOCH], HA KOTOpBIE
XO0TEN0Ch Obl HANTH OTBETHI HA 3aHATHH.

Ilae 2. IlepeBoa BONPOCOB B LIEb U YUEOHYIO 3a/1a4y NPEACTOSIIEH 1eATENb-
HOCTH.

TepmuH «y4deOHast 3aJa4a) - B IIUPOKOM OHMMAaHUH - 3TO TO, YTO BBIJIBU-
racTcsi CaMUM YYEHHMKOM JJI BBIIIOJIHEHUS B IIPOLIECCE YUEHHUS B II0O3HABATEIIBHBIX
Hensax. YuebHas 3a1a4a 4acTo poKaaeTcs U3 MpoOJIeMHON CUTyalluu, KOT/ia He3Ha-
HUE, CTAIKUBACTCA C YEM-TO HOBBIM, HEM3BECTHBIM, HO pelIeHne yueOHOH 3a1aun
COCTOMUT HE B HAX0K/IEHUU KOHKPETHOI'O BBIXO/Ia, & B OTBICKAHUM OOIIEero crnocoda
JEUCTBHUS, MPUHLXIA PEIIEHUS LEJOro Kjacca aHAJIOTMYHBIX 3a7ad. YuyeOHas 3a-
Jla4ya peIaeTcs NKOJIbHUKAMHU ITyTEM BBIIIOJIHEHHSI ONIPEIEICHHBIX IEUCTBUI: 3HAIO
— HE 3HAI0 — XO4y y3HAaTh.

Lllaz 3. BeiOOp UCTOYHUKOB U ICUCTBUMN AJISl pelIeHHs y4eOHOM 3aJa4uu U J10-
CTH>KEHUS [TOCTABJIEHHOM LIEJH: TJ€ U KaK Mbl 00 ’TOM MOKEM y3HaTh?

Jrtan 3. OTKpbITHE U IOCTPOCHNE HOBBIX 3HAHUI.

lae 1. CamOoCTOSTENBHOE U3BJIEUEHUE UH(DOPMALMK U3 Pa3IMYHBbIX UCTOY-
HUKOB (TIPEXJI€ BCETO TEKCTOB).

Lllaz 2. BepbanbHas v 3HaKOBasi (PUKCAIUS HOBBIX 3HAHMIA.
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[IpeanoutuTenbHO (DUKCAIMI0O HOBOTO CIOco0a MpoBOAUTH B (OpMe ajro-
pUTMAa, KOTOPBIH MPUHIUIIAATIBEHO JOJIKEH CKOHCTPYUPOBATH CaM TOJIPOCTOK (BO3-
MO>KHO TTAPHOE COTPYIHUYECTBO).

Jrtan 4. BkiiroueHre HOBBIX 3HAHUI B CHCTEMY MHUPOBO33PeHUs U JKU3He-
NesiTeIbHOCTH

Illaz 1. Opranu3anusi IMPUMEHEHUS HOBBIX 3HAHUI, HOBOTO CIIOC0O0a IO BBI-
paboTaHHOMY aNrOpUTMY. JIJIsl 3TOr0 yYuTeNb IpeajiaraeT moApOCTKaM PEeIIUTh CU-
TyallMOHHBIC, TPAKTUKO-OPUECHTUPOBAHHBIC 3a/IaHMS, 3aa9d OTKPHITOTO THUIIA.

Tunvl yueOHbiX 3a0aHuUlL:

1) 3aganusi, B KOTOPHIX UMEIOTCS JIMITHUE JaHHbBIE;

2)3a/1aHus C IPOTUBOPEUUBBIMU JAHHBIMU;

3) 3apaHusi, B KOTOPBIX JaHHBIX HEJOCTATOYHO JUIsl pELICHUS;

4) MHOTOBapUaTUBHbIC 3a7aHUs (MMEIOT HECKOJIbKO BAPUAHTOB PEILICHMUS).

Tunwt 3a0au

1) IlpenmeTHbIe 3a1a4u: B YCJIOBUM OMMCHIBAETCS MPEIMETHAS CUTYAIHs, IS
pEIIeHus] KOTOPOU TpeOyeTcsl YCTAaHOBJICHUE W MCIOJb30BaHUE 3HAHUN KOHKPET-
HOTO YYEOHOr0 MpeMETa, M3yYaeMbIX Ha Pa3HbIX TAlax U B Pa3HbIX €ro pa3zeliax;
B XOJI€ aHAJIN3a yCJIOBUS HEOOXOIUMO «CUUTATh HH(OPMAITHIOY», TIPEICTABICHHYIO
B Pa3HbIX (OopMax; CKOHCTPYHUPOBATH CIIOCOO PEIICHUS.

2) MexnpeameTHble 3aja4i: B YCJIOBUU ONMCaHA CUTYyalUsl Ha SI3bIKE OJTHOM
U3 TIPEIMETHBIX 00JaCTEel C SIBHBIM WJIM HESIBHBIM MCTIOJIB30BAHUEM SI3bIKA APYTOU
npeaMeTHON obsacTu. JlJis penieHust Hy>KHO MPUMEHATh 3HAHUS U3 COOTBETCTBYIO-
X o0jacTeil; Tpedyercs MCCIeI0BaHUE YCIOBUSL C TOUKHU 3PEHHUS BbIIEJIEHHBIX
MIPEAMETHBIX 00JIACTEH, a TAK)KE TMMOUCK HEJAOCTAIOIINX JAHHBIX, TPUYEM PEIICHUE U
OTBET MOTYT 3aBUCETh OT UCXOJHBIX JaHHBIX, BHIOPAHHBIX (HAlJCHHBIX) CAMUMU
00yJaronmMucs.

3) I[IpakTHKO-OPUEHTUPOBAHHBIC 33/I1aUW: B YCJIOBUU OTHCAHA TaKas KU3HECH-
Hasl CUTyalusi, C KOTOPOM MOAPOCTOK BCTPEUAETCS B MOBCEIHEBHOM CBOEH KU3HEH-
HOM mpakTuke. [[s pemnennst 3aqaun Hy>)KHO MOOMIIM30BaTh HE TOJIBKO TEOPETHYIEC-

CKH€ 3HAHUS U3 KOHKPETHOMN WM pa3HbIX MIPEIMETHBIX 00JacTeil, HO U MPUMEHUTD
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3HaHUS, MPUOOPETEHHBIE U3 TTOBCEIHEBHOTO OMbITa caMoro odydaromierocs. Jlan-
HbIE B 32/1a4M JIOJKHBI OBITh B3STHI U3 PEAJIbHOU JIEHCTBUTEILHOCTH.

4) CutyallMOHHbIE 33]]Ja4U HE CBSI3aHbI C HEMOCPEICTBEHHBIM [TOBCETHEBHBIM
ONBITOM O0OYYaroIIerocsi, HO OHU MTOMOTAIOT 00YUYAIOIIMMCS YBUIETh U TTOHSTh, KaK
U TJI€ MOTYT OBITh MOJIE3HBI €My B OYIyIIEeM 3HAHUS U3 PA3TUYHBIX MPEIMETHBIX
obrnacteit. Pemenne cutyanimoHHBIX 33729 CTUMYJTUPYET Pa3BUTHUE TO3HABATEIIBHON
MOTHBAIUU 00yJaromuxcs, GOpMUPYIOT CIIOCOOBI TTepEeHOCa 3HAHUS B ITUPOKUM CO-
IUAJIBHO-KYJIbTYPHBIN KOHTEKCT.

lllae 2. ConepxaTenbHas U JUYHOCTHAS pediiekcus.

Emié pa3 ormetrm, uTo oTpedIeKCupOBaHHOE 3HAHHUE XapaKTePU3yeTCs YCe0-
EHHBbIMU CROCODAMU OesIMelbHOCIU, NOHUMAHUEM CMbLCIA NO3HAHUS, JTUYHbIM UH-
GdopmayuorHbLIM U PYHKYUOHAILHBIM NpUpaweruem yienuka. BaxxHo, 4ToObI yuu-
TE€JIb IOMOT OCO3HATH MOJPOCTKY, KaK M TIOYeMY HOBOE 3HAHUE OKAXET Ha HETO (op-
MUPYIOIIEE BO3JEHCTBUE, CACIAET €ro JyUlle, paCIIUPUT €ro BO3MOKHOCTH. OTpe-
(baekcupoBaHHOE 3HAHKE KaK JUYHOCTHOE MPUPAIICHUE BKIIIOYAET B €0l COBOKYTI-

HOCTB CJICAYIOINNX KOMIIOHCHTOB!

GHAI0 IYTO»
(undopManus 0 CBOEM 3HAHNU M HE3HAHHUH);

\Z

«GHAK KAK»
(undopmanus 00 YCBOEHHBIX CIIOCO0AX POXKIEHNsI, PA3BUTHS U MPeo0pa30oBaHUsI 3HAHWIA);

\Z

«3HAK 3a4YeM»
(moHUMaHHe cMbICJIa HHPOPMALMHU U AeATeJbHOCTH 10 €€ MOJIYYEeHHIO0);

\NZ

«3HAI0 f1»

(camoonpeesneHne ce6s1 OTHOCHTENbHO TAHHOI0 3HAHUSA M COOTBETCTBYIOLIEl HH(popMannu).
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IIporpamma kypca
«Pa3BuTe QyHKIMOHAJIBHONA TPAMOTHOCTH 00Y4AIOIINXCS
OCHOBHOM IIKOJIbD)
[HosicuuTeIbHASA 3aNIUCKA

[TonsiTrie GyHKIIMOHATBHON TPAMOTHOCTH CPABHUTEIBHO MOJIOJIO: MOSBUIIOCH
B KoHIIe 60-X rosoB npouworo Beka B JokymeHTax FOHECKO u no3zaxee Bonuio B
obuxon uccinenonareneil. [lpumepno 1o cepenuubl 70-x TOJ0B KOHLEMIIMS U CTpa-
TErusi UCCIEAOBAHUS CBS3bIBANACH C MPO(PECCUOHANBHON AESITEIbHOCTHIO JTIOICH:
KOMIIEHCAIIUEeW HEOCTAIOIIUX 3HAaHUN U YMEHUH B 3TOM cdepe.

B nanpHelimeM 3TOT moaxo/ ObLT MPU3HAH OAHOCTOPOHHUM. DYHKIIMOHATb-
Hasi TPaMOTHOCTh CTaJla pacCMAaTpUBATHCS B 00JIE€ HIMPOKOM CMBICIIE: BKIIOUYATh
KOMITBIOTEPHYIO TPaMOTHOCTb, MOJUTHYECKYIO, SKOHOMHUYECKYIO TPaMOTHOCTb
U T.JI.

B TakoMm xoHTekcTe (pyHKIMOHANIbHAsA IPaMOTHOCTh BBICTYHAeT KaK CHoco0
COIIMAJIbHOW OpHUEHTAllMM JIMYHOCTHU, HWHTETPUPYIOUIEH CBSI3b 00pa3oBaHUs
(B mepBy10 ouepe b OOIIET0) ¢ MHOTOIIAHOBOW YEJIOBEUYECKON JAESITENbHOCTBIO.

MOHUTOPUHIOBBIM HCCIEAOBAaHUEM KayecTBa oOuIero oOpa3oBaHMs, MPU-
3BaHHBIM OTBETUTH Ha Borpoc: «O01anaoT iu yyammecs 15-ieTHero Bo3pacra, mo-
Jy4YuBIIE 00s13aTeIbHOE 00IIee 00pa3oBaHue, 3SHAHUSIMU U YMEHUSIMU, HEOOXOIH-
MBIMHU UM JIJIS1 TOJTHOLIEHHOTO (PYHKIIMOHUPOBAHUS B COBPEMEHHOM OOI1IECTBE, T.€.
JUIS pelIeHUs IIUPOKOTO JAMara3oHa 3a7a4 B pa3INuHbIX chepax 4elIoBeUecKo e-
ATENLHOCTH, OOIIEHUS M COLMANbHBIX OTHOEHUH?»!!, - sapngercs PISA
(Programme for International Student Assessment). U dbyHKIIMOHaNBHAS TPaMOT-
HOCTh oHnMaeTcsi PISA kak 3HaHUS U yMEHUs, HEOOXOAUMBIE JIJIsl TOJTHOLEHHOTO
(GyHKIMOHUPOBAHUS YeloBeKa B coBpeMeHHOM obmiectBe. PISA B cBorx MoHHTO-
pUHTax OLIEHUBAET 4 BHUJA TPAMOTHOCTHU: YUTATENICKYI0, MAaTEMAaTHUYECKYIO, €CTeE-

CTBEHHOHAYYHYIO U (PUHAHCOBYIO.

' MexmyHrapo/Has mporpamMma o oIeHKe 00pa30BaTelbHBIX JOCTHKEHH yaammxcs // OdunmansHerii caiit UncTh-
TyTa cTpareruu pa3putus oopazoBanus PAO. URL: http://www.centeroko.ru/pisal 8/pisa2018_info.html
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[IpobGnema pa3Butus PyHKIMOHAIBHON IpaMOTHOCTH oOyuaromuxcs B Poc-
cuu aktyanusupoBaiack B 2018 romy Omnaromaps Ykazy Ilpesumenra PO or
7 mas 2018 r. Ne 204 «O HauMOHAJIBHBIX LEJAX U CTPATETMYECKUX 3a]1ayax pa3BU-
tusi Poccuiickoit @enepanuu Ha niepuos 10 2024 roga». CornacHo Ykazy, «B 2024
roxy Heobxoaumo <...> 00ecmeunuTh rI00aTbHyI0 KOHKYPEHTOCIIOCOOHOCTh POC-
cuiickoro oopa3oBanus, BxoxaeHue Poccuiickoit @eneparnuu B uncio 10 Begymmx
CTpaH MHUpa [0 KauecTBy 00mero oopazopanus» 2,

[TockonbKy (yHKIIMOHATbHAS TPAMOTHOCTh IMOHUMAETCSI KaK COBOKYITHOCTD
3HaHUHN ¥ YMEHUI, 00eCTIeunBarOIINX MOJHOLIEHHOE ()YyHKIIMOHUPOBAHUE YETIOBEKA
B COBPEMEHHOM OOIIIECTBE, €€ PA3BUTHE Y IIKOJIHLHUKOB HEOOXOIMMO HE TOJILKO JJIs1
HOBBILICHHS pe3ysibTaToB MoHuTOpUHTra PISA, Kak ¢akTa noka3aTenbCcTBa BBINOJ-
HeHus lIpaBurensctBoM PO nocrasieHHbIx nepen Hum [Ipesnaenrom 3anad, HO U
JUISL Pa3BUTHS POCCUHCKOTO OOIIECTBA B LIEJIOM.

Huzkuii ypoBeHb (hyHKIIMOHATBHOW IPaMOTHOCTH MOAPACTAIOUIETO MOKOJIE-
HUS 3aTPYAHSET UX aJalTaluio U COLMANN3alnio B couyme. COBpeMEHHOMY poOcC-
cuiickoMy 0011eCTBY HYXHbI 3(()EeKTUBHBIE TpaXaaHe, CIOCOOHbIE MaKCUMaIbHO
peann3oBaTh CBOM MOTEHIMAIbHBIE BOZMOXHOCTH B TPYAOBOM U MpodeccruoHab-
HOW JESTeNbHOCTU, U TEM CaMbIM MPUHECTHU MOJB3y OOIIECTBY, CIOCOOCTBOBATH
Pa3BUTHUIO CTPAHBI. DTUM OOBACHAETCS aKTyaJIbHOCTH MPOOJIEMbl Pa3BUTHS (YyHK-
IMOHAIBHOW IPAMOTHOCTH Y IIKOJIBHUKOB Ha YPOBHE 0011I€CTBA.

Pe3ynbpTaThl JOHTUTIOAHBIX HCCIIEOBAHMUN, MPOBEACHHBIX HAa BBIOOpPKAx
2000 u 2003 rr. ctpaHaMH-y4acTHULIAMU MOHUTOpUHTOB PISA mokazanu, 4to pe-
3yJbTaThl OEHKH (PYHKIIMOHAIBHON IPAaMOTHOCTH 15-JIETHUX y4Yaluxcs sIBISIOTCS
HA/IC)KHBIM MHAUKATOPOM JajbHEHIel 00pa30BaTENbHON TPAEKTOPHUH MOJIOJIBIX
moziel ¥ ux 6arococtosHus . JIr060H MKOIBHUK XOYET OBITh COLMAIILHO YCIIEI-

HBIM, €CTO POAUTCIIN TAKKC HAACIOTCA Ha BBICOKHUM YPOBCHb 6J1ar0nonyq1/m CBOCTO

12 O HaumoHANBHBIX LENAX M CTPATErMYECKUX 3a1auax pa3Buths Poccuiickoii ®enepanuu na nepuon a0 2024 ropa:
Vxa3 Ilpesupenta Poccuiickoii ®enmeparum ot 7 wmas 2018 1. Ne 204. II. 5 // TAPAHT.PV:
http://www.garant.ru/products/ipo/prime/doc/71837200/#ixzz5dzARMpWI

13 Koganésa I'., Oaeeiaosa E., Cumoposa I'. I'mo6anpHbIe KOMIIETCHIIMU. YTO KAET yYaIIUXCsl B HOBOM HUCIIBITAHUU
PISA-2018 // Yuurennckas razeta, Ned7, 21 nosopst 2017 r. URL: http://www.ug.ru/archive/72357
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pebenka Bo B3pociioi xu3HU. [103TOMy akTyalnbHOCTh pa3BUTHs (YHKIIMOHATIBHOM

IPaMOTHOCTH 00OCHOBAHA €Ille U TEM, YTO CYOBEKThI 00pa30BaTeIbHOIO Mpolecca

3aMHTEPECOBAHBI B BHICOKMX aKaJeMHUYECKHX U COLMATbHBIX JOCTHKEHUAX 00yda-

IOIUXCS, YeMY CITOCOOCTBYET MX (PYHKIIMOHANIbHASI TPAMOTHOCTb.
enenosaranue

OCHOBHOMH LIEIBIO TPOTPAMMBI SIBIISIETCS pa3BUTHE (HYHKIIMOHATBLHOM IrpamMoT-
HOCTH y4daluxcsi 5-9 KjlaccoB Kak MHJMKaTopa KadecTBa U 3(h(pexTuBHOCTU 00Opa-
30BaHUs, paBEHCTBA JOCTYIa K 00pa30BaHUIO.

[Iporpamma HaleneHa Ha pa3BUTHE:

CIIOCOOHOCTH 4esnoBeka (OpMYIUPOBATH, MPUMEHATh U UHTEPIPETUPOBATD
MaTeMaTHKy B Pa3HOOOpPA3HBIX KOHTEKCTaX. JTa CIOCOOHOCTh BKJIIOYAET MaTeMa-
TUYECKHUE PACCYXKJEHHUS, UCIOJIb30BAHUE MATEMAaTUYECKUX MOHITHH, MpoIeayp,
($akTOB ¥ MHCTPYMEHTOB, YTOOBI ONTUCATh, 00BCHUTH U IPECKa3aTh sBneHus. OHa
MIOMOTaET JIFOIIM MTOHATh POJIb MATEMATUKHU B MUPE, BBICKA3bIBATh XOPOLIO 000CHO-
BaHHbIE CY)XJICHUSI U MPUHUMATh PEIICHHs, KOTOpble HEOOXOAUMbl KOHCTPYKTHUB-
HOMY, aKTHBHOMY M Pa3MBILUISIOMIEMY IPAKIAHUHY (MaTeMaTHdecKas rpamoT-
HOCTb);

CIOCOOHOCTH YeJIOBEKa MOHUMAaTh, UCIIOJIb30BaTh, OLEHUBATh TEKCTHI, Pa3-
MBILUISTH O HUX ¥ 3aHUMAThCSl YTEHUEM ISl TOTO, YTOOBI TOCTUTaTh CBOMX LEJIEH,
pacuIMpsITh CBOM 3HAHUSI U BO3MOKHOCTH, YYaCTBOBATh B COI[MAIIBHON JKU3HU (M-
TaTeIbCKasi TPAMOTHOCTB);

CIIOCOOHOCTH Y€JIOBEKa OCBAaMBaTh M MCIOJIb30BaTh €CTECTBEHHOHAYYHBIE
3HAHUS JJIs1 PACTIO3HAHUS U MTOCTAHOBKU BOIPOCOB, JIJISi OCBOCHUSI HOBBIX 3HAHUM,
JUIs OOBSICHEHHSI €CTECTBEHHOHAYYHBIX SBJICHUN U (POPMYTHMPOBAHUS OCHOBAHHBIX
Ha HAYYHBIX JJOKA3aTeJIbCTBAX BBIBOJOB B CBSI3U C €CTECTBEHHOHAYUYHOH Npobiiema-
TUKOH; MOHUMAaTh OCHOBHBIE OCOOCHHOCTH €CTECTBO3HAHUS KaK (POpPMBI ueioBeye-
CKOI'O TMO3HAHUS; IEMOHCTPUPOBATh OCBEAOMIIEHHOCTh B TOM, YTO €CTECTBEHHBIE
HAyKW M TEXHOJIOTHS OKa3bIBAIOT BIUSHUE HA MaT€PUATbHYIO0, HHTEIEKTYaJbHYIO

U KyJbTYPHYIO c(epbl 00IIecTBa; MPOSBIATh aKTUBHYIO TPAKIAHCKYIO MO3UIUIO
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IIpru paCCMOTPCHUHN HpO6JICM, CBA3aHHBIX C €CTCCTBO3HAHHUEM (GCTCCTBCHHOHay‘I-

Hasi [PAMOTHOCTB)'?;

CIIOCOOHOCTH 4eJIOBEeKa MPUHUMATh 3PPEKTUBHBIE pElIeHHs B pasHOOOpas-

HBIX (DMHAHCOBBIX CUTYAIMSIX, CIIOCOOCTBYIOIIMX YJIyYIlIeHHIO (PMHAHCOBOTO OJa-

TronoJjiyuust JIWIYHOCTH U 06H_ICCTB3, d TaK’KC BO3MOKXHOCTHU Y4aCTHA B SKOHOMHNYC-

CKOU JKU3HHU.

Ilnanupyemble pe3yabTaTb’>
MeTanpeaMeTHbIE H PeAMETHbIE

I"'paMoTHOCTB
Yurarenbckas Marematuueckas EcrecTBeHHO-Hay4yHas PuHaHCcOBas
5 knace HAXOJUT U M3BJIC- | HAXOJUT W M3BIIC- |HAXOMUT U M3BJICKACT HHPOP- | HAXOJHUT U U3BIIE-
YpoBeHb KaeT uHpopma- KaeT MaTeMaTu4e- | MaIuio O ECTECTBCHHO-HAYY- KaeT (MHAHCO-
Y3HaBaHUS | IIMIO U3 Pa3ild- | CKYIO HH()OPMAIIMIO | HBIX SBICHHUAX B PA3TMIHOM BYIO HH(pOpMa-
Y TIOHUMa- HBIX TEKCTOB B Pa3IMIHOM KOH- KOHTEKCTE LU0 B PA3IINIHOM
HUs TEKCTE KOHTEKCTE
6 xnace MPUMEHSIET U3- MPUMEHSIET MaTe- |OOBSICHSAET U OMKCHIBACT €CTe- | NPUMEHSET Pu-
YpoBeHb BJIICUCHHYIO W3 MaTHYECKHE 3Ha- |CTBEHHO-HAy4YHBIC SBJICHUS HA | HAHCOBBIC 3HAHUS
MOHMMa- | TeKcTa nHpOpMa- | HHS JUIA PEIICHUs] |OCHOBE MMEIOIINXCS HAyYHBIX | IS PEIIeHHUs pa3-
HUS W TIPU- | IUIO JJIS pellie- | pPa3HOTO pojia Mpo- 3HAHUU HOTO poJia TPo-
MCHCHHS | HUS Pa3HOTO poja oirem oem
po0emM
7 knace aHAIIM3HUPYET U dhopmyupyeT mMa- Paco3HAET U UCCIEIyET aHAIM3UPYET UH-
YpoBeHb | WHTETpHUPYET WH- TEMaTHYECKYIO JINYHBIC, MECTHBIE, HAITUO- dhopmaruto B hu-
aHanm3a u dhopmarturo, mo- pobieMy Ha oc- HaJbHBIC, TJIOOATBHBIC €CTe- HaHCOBOM KOH-
CHUHTE3a | JYYCHHYIO U3 TeK- | HOBE aHaJlN3a CUTY- | CTBEHHO-HAyYHBIE MTPOOIIEMBI TEKCTe
cTa aruu B Pa3INYHOM KOHTEKCTE
8 kiace OIICHUBACT WHTEPIIPETUPYET U WHTEPIPETUPYET U OIICHU-  |OIICHUBAET ()MHAH-
YpoBeHb ¢dbopMy u cosiep- | OLIEHWBaeT MaTeMa- BaeT JINYHBIE, MECTHBIE,  [COBBIE TPOOIEMBI B
OIICHKH JKaHWE TEKCTa B | TUYECKUE JAHHBIC B | HAIMOHAJIBHBIC, [NI00ATBHBIC | PA3IIMYHOM KOH-
(pednek- | pamkax nmpeaMeT- | KOHTEKCTE JIUYHO €CTECTBCHHOHAYYHEBIC MPO- TEKCTe
CHUH) B HOTO COZIEP)KaHUsl | 3HAYMMOHN CHTya- | OJeMBI B pa3TIUYHOM KOHTEK-
pamKax 101707 CTe B paMKax MPeaIMETHOTO
peIMeT- COJIepIKaHUS
HOTO CO-
JIeprKaHus
9 kaace OIICHUBAET UHTEPIPETUPYET U WHTEPIPETUPYET U OIICHH- OIICHUBAET (u-
VYpoBeHb (dbopMy u coniep- | OLICHUBAET MaTeMa- BaET, JIeNaeT BHIBOIBI U HAHCOBEBIE MPO-
OILIEHKH JKaHHe TEeKCTa B TUYECKHE pe3ysib- | CTPOUT MPOTHO3BI O JTHYHBIX, OneMBbl, AeTmaeT
(pedek- pamMKax MeTa- TaThl B KOHTEKCTE MECTHBIX, HAI[HOHAIBHBIX, BBIBOJIBI, CTPOUT
CUM) B MPEIMETHOTO CO- | HAIIMOHAIBHOM WM | TJI00aIbHBIX €CTECTBEHHO- ITPOTHO3BI, MIPE/I-
pamKax JepKaHUs rI100anpHON CUTYya- | HaydYHBIX IpobiemMax B pas- JlaraeT ImyTH pe-
MeTanpe- 101707 JIUYHOM KOHTEKCTE B paMKax IICHUSA
METHOTO METanpeMETHOTO CO/IepKa-
coJepxa- HUS
HUSA

14 PISA // Odwummansueii caiit MHcTHTyTa CTpatermm passutusi obpazosammsi PAO. URL: http://www.cen-
teroko.ru/pisal2/pisal2_res.html

15 TInanupyemble pe3ynbTaThl OTPAXkKAOT CTPYKTYPHBIE KOMIOHEHTHI PA3IMYHOTO BHIA IPAMOTHOCTH 110 PISA.
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JINYHOCTHBIE pPe3yJbTaThl

I'pamoTHOCTH

YuraTenbckas

MaremaTndeckas

EcrecTBeHHO-Hay4-
Has

dunancoBas

5-9 kmaccel

OLICHUBAET COAEP-
JKaHUE TPOYUTAH-
HOT'O C MTO3UIINU
HOPM MOpaJIk 1 00
ICYEITOBEYCCKIX
LIeHHOCTEH; (hop-
MYJHPYET CO0-
CTBEHHYIO TI03U-

OOBSICHSICT Tpax/IaH-
CKYIO TIO3HIIHIO B
KOHKPETHBIX CHTYya-
LMSIX 00IIECTBEHHOM
’KA3HU Ha OCHOBE
MaTeMaTHYeCKUX
3HAHWH C TO3UINH
HOPM MOpaJu 1 00-

OOBSICHSICT TpaX/IaH-
CKYIO TIO3HIIHIO B
KOHKPETHBIX CUTya-
LUSAX OOIECTBEHHOM
’KM3HHU Ha OCHOBE
€CTeCTBCHHO-HAYY-
HBIX 3HAHHUH C TIO3H-
[IUU HOPM MOPAJIH U

oLieHUBaeT Gu-
HAHCOBEIE J€ii-
CTBUS B KOHKpET-
HBIX CUTYAIHIX C
MO3ULIUN HOPM
MopaJi 1 o0r1rie-
YeIIOBEYECKUX
LIEHHOCTEH, NpaB

LU0 TIO OTHOILIE- IieyenoBevYecKasi- 00IIIeUeIOBEYECKIX | | OOSI3aHHOCTEH
HUIO K POYUTAH- KUX I[IEHHOCTEU LIEHHOCTEM rpakJaHuHa
HOMY CTpaHbl

XapakTepucTHKa 00pa30BaTeJbLHOI0 Mpoiecca

[Iporpamma paccunrtana Ha 5 et oOydeHus (¢ 5 mo 9 kjacchl), peanu3yercs

U3 4acTH y4eOHOTo IiaHa, POPMUPYEMOro yYacTHUKaAMU 00pa30BaTEIbHBIX OTHO-
MICHUI W/WIN BHEYPOYHOU JACSITEIHPHOCTH M BKIIOYACT 4 MOAYJsl (YUTATEIHCKAs,
€CTECTBEHHOHAYy4YHas, MaTeMaTUuyecKasi 1 UHAHCOBAsi TPAMOTHOCTH ).
Pa3zpaboTanHblil yueOHO-TeMaTHUYECKUH MJIaH IPOTPAMMBbI OTIMCHIBAET COJIEP-
KaHUe MOJIYJS M3 pacdyeTra OJHOTO/IBYX YacOB B HEJENIO B KaXKJIOM KJIACC-KOM-

mwiekre. Tem He MCHCC, KaXXI0C 06pa?>0BaTeJ'IBHO€ YUYpPCKIACHUC NHIAWBUAYAJIIBHO

IPOEKTHUPYET YUEOHBIH MJIaH MO KaKIOW Mapajulesy U 1Mo KaXI0My MOAYJIIO.

Taxum oOpazom, ol1iee KOTUYECTBO YaCOB: MUHUMAaNbHOE — 170 yacoB mMak-

cuMaiibHOE — 340 yacos.

KonnuecTBo 4acoB Ha 0JiuH o1 00y4eHHsI B OJJHOM KJIacC-KOMIUIEKTE — oT 34

710 68 , T.e mo 1-2 gaca B HEJEMIO:

- 8-16 gacoB Ha MOAYJIN «YUTATCIbCKAsl IPaMOTHOCTB», «KMATCMATHYCCKas

I'paMOTHOCTb», ((q)HHaHCOBaH T'pPaMOTHOCTbB»,

- 8-18 yacoB 151 MOJTyJIsl €CTECTBEHHOHAYYHOM IPaMOTHOCTH;

- 2 yaca Ha MPOBEJECHUE aTTECTAIMH, 3aBEPIIAIOIIUX OCBOCHUE MTPOTrPaMMbl

110 COOTBETCTBYIOILIEMY TOy 00yUYEHUSI.

Pa3paboTuriku mporpaMmbl PEKOMEHIYIOT B Ka)XJOW Mapajied HauuHATh

pealin3anuio ¢ MOAYJIS 0 (POPMUPOBAHUIO YUTATETHCKON TPAMOTHOCTH.

1 YCTBCPTH — MOAYJIb KYUTATCIIbCKAA I'PAMOTHOCTDB».
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Jlpyrue MOy MOTYT MO MOTPEOHOCTSM M BO3MOYKHOCTH OpTaHU3AIH UATH
B JTFOOOM TIOpSIKE, HATIPUMED:

2 4eTBepTh — MOAYJb «MaTEMATHUECKasi TPAMOTHOCTb,

3 4eTBEpTh — MOAYJIb «ECTECTBEHHOHAYYHAsI TPAMOTHOCTBY,

4 4yeTBepTh — MOAYJb «(PUHAHCOBASI TPAMOTHOCTE).

[IporpamMma npeamnonaraeT NO3TaTHOE PA3BUTHE PA3TUYHBIX YMEHUH, COCTAB-
JISIFOIIMX OCHOBY (DYHKIIMOHATBHON TPAMOTHOCTH.

B 5 ximacce oOyuaromumecst yuaTcsi HAXOIUTh U U3BJIEKATh HHPOPMAIIUIO Pa3-
JMYHOTO TPEIMETHOTO COJACP)KaHUS U3 TEKCTOB, CXEM, PHCYHKOB, TaOJHI, Tua-
rpaMM, MPEACTABIECHHBIX KaK Ha OyMa)KHBIX, TaK U 3JIEKTPOHHBIX HocuTemsx. Mc-
MOJIB3YIOTCSL TEKCThI pa3In4HbIe 0 0(OpMIICHHIO, CTUIIHCTHKE, (popme. MHDopma-
IIUs TIPEJICTABIICHA B PA3IMYHOM KOHTEKCTE (CeMbs, TOM, JIPY3bs, IpUpoa, yueoda,
paboTa 1 IPOU3BOICTBO, OOIIECTBO U JIp.).

B 6 xnacce ¢opmupyercs yMeHUE MPUMEHSTh 3HAHUS O MAaTEMaTUYECKHUX,
€CTECTBEHHOHAYYHBIX, PMHAHCOBBIX U OOIIECTBEHHBIX SBJICHUSIX JIJISI PELICHHUS 110~
CTaBJICHHBIX TEpe]l yUCHUKOM MPAKTUYECKUX 3a/1a4.

B 7 xnacce oOyuaromiyecs: yuaTcsi aHaJIM3upoBaTh U 00001aTh (HHTETPUPO-
BaTh) MHPOPMAIIMIO PA3IMYHOTO MPEIMETHOTO COACPKAHUS B PA3HOM KOHTEKCTE.
[Tpo6ieMbl, KOTOpPBIE YUEHUKY HEOOXOUMO MPOAHATU3NPOBATh U CHHTE3UPOBATh B
eIMHYI0 KapTUHY MOTYT UMETh KaK JINYHBIN, MECTHBIN, TaK U HAIIMOHAIBHBIN U TJI0-
OanpHbINA acnekThbl. LIIKoMbHUKKM TOKHBI OBAETh YHUBEPCAIBHBIMHU CIIOCOOaMU
aHaM3a HH(OOPMAIIUY U €€ UHTErpallui B €INHOE 11ETI0C.

B 8 kmacce mIKOIbHUKH ydaTcs OLIEHUBATh U MHTEPIPETUPOBATH PA3TUUHBIC
MOCTaBJICHHBIE TIEpe] HUMH NMPOOJIEMbl B paMKaX MPEeIMETHOTO COACPKAHMSL.

B 9 kmacce ¢opmupyeTrcss ymMeHHE OICHUBATh, HHTEPIPETUPOBATH, JEIaTh
BBIBOIBI M CTPOUTH POTHO3BI OTHOCUTEIIBHO PA3IMYHBIX CUTYAIHiA, TIPOOIEM U SIB-
JeHui GopMHUPYETCS B OTPBIBE OT MPEIMETHOTO CONEP KaHUA. 3HAHUS U3 pa3ind-
HBIX MPEAMETHBIX 00JacTel JIETKO aKTyaTH3UpPYIOTCS IMKOJBHUKOM U HCIOJb3Y-

HOTCA OJI1 pCIICHUSA KOHKPCTHBIX HpO6J’I€M.
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OcCHOBHBIE BUJIBI JIEATEILHOCTH O0YYAIOIIUXCS: CAMOCTOATENILHOE YTEHUE U
o0cyxeHre MoJy4eHHOW HH(POpMaIIUU C TOMOIIBIO0 BOPOCOB (becena, TUCKyccus,
JIUCITYT); BBITIOJIHEHNE TPAKTUYECKUX 3aJIaHUI; TIONCK U 00CYXICHHE MaTePHAIOB
B ceTu VIHTepHET; pelieHre CUTYallMOHHbBIX U MPAaKTUKO-OPUEHTUPOBAHHBIX 3a/1ay;
MPOBEJICHUE IKCIIEPUMEHTOB U OIBITOB.

B nensx pazBuTusi no3HaBaTEIbHON aKTUBHOCTH O0OYYAIOIIUXCA Ha 3aHATUSIX
MO>KHO MCIOJIb30BaTh JIEJIOBBIE U IUJJAKTUUECKUE UTPBI, pa3padaThiBaTh U PEATH30-
BBIBATh MUHU-TIPOEKTHI, OPTaHU30BbIBATH TYPHUPHI U KOHKYPCHI.

B cooTtBercTBUM ¢ npukazoM MuHoOpHayku Poccuu ot 31.12.2015 Ne 1577
pabouure IporpaMmbl KypcoB, B TOM YHCIIE BHEYPOUHOU JAESATEIBHOCTH, pa3padaThl-
BAlOTCA HAa OCHOBE TPeOOBaHUI K pe3yJibTaTaM OCBOEHHUSI OCHOBHOM 00pa3oBaTeib-
HOM IpOrpaMMbl OCHOBHOTO O0IIIETr0 00pa30BaHuUs C YYETOM OCHOBHBIX MPOTPaAMM,
BKJIIOUEHHBIX B €€ CTPYKTYpY. B CBSI3U ¢ 3TUM, pa3pabOTUMKHU CUUTAIOT LIEIE€CO00-
pa3HBIM NMPOBEACHUE TEKYIIEH (BBITIOJIHEHUE 3aJJaHUH B XOJI€ ypOKa), pyOekHOi1 (110
OKOHYAHHUH KaXJOTO MOJIYJIS), MPOMEXYTOUHOM (IT0 OKOHYAHUU To/ia O0yUeHHUs ) U
WUTOTOBOM aTTECTAIlMU 10 TAHHOMY Kypcy B (hopmaTax, mpexycCMOTPEHHBIM METOI0-
JIOTUEH U KPUTEPUSIMH OLICHKM KadecTBa oO1Iero oopa3zoBaHus B 0011e00pa3oBa-
TEJIbHBIX OPTaHU3ALMAX Ha OCHOBE MPAKTUKU MEXKTYHAPOIHBIX UCCIEAOBAHUN Ka-

4CCTBa MMOATIrOTOBKH O6yanOI]_II/IXC$I.
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YUYEBHO-TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA
Mopyab «OCHOBBI €CTeCTBEHHOHAYYHOI rPAMOTHOCTH

S kaace
Tema 3ansaTHA Bcero yacos, Teopus | Ilpakmuxa IInanupyemslii 00pasoBa-
1/2 yaca B HejeJI10 TeJIbHbIH pe3yJbTaT
38yKo6ble As1eHUs
1. 3BYKOBBIE SIBJIEHUSI. 3BYKH KMBOW U HEKUBOM MPUPOIBL. 02 0/1 0/1 Haxo T 1 H3BIIeKaeT uHop-
CraplMBble U HECTBIIIUMBIE 3BYKH.
2. [ITyM 1 ero Bo3IeCTBUE HA YETIOBEKA. 1/2 0/1 1/1 MAIHIO 13 PasiMHHBIX TCKCTOB
Cmpoenue seujecmea
3. Bozga. YHUKaILHOCTE BOJBL. 1/3 0/1,5 1/1,5 HaxoauT u n3Biekaet uudop-
4. VYriekucislid ra3 B IpUpOJIE U €ro 3Ha4ECHHUE. 0/2 0/0 0/2 MALIIIO U3 PA3/IHYHbIX TEKCTOB
3eman u 3emuan kopa. Munepainwi
5. 3emJisi, BHYTPEHHEE CTpOCHHE 36MJ‘II/£. 3HaKON£CTBO C MUHEe- 12 0.5/0.5 0.5/0.5 HaxouT 1 usBieKact HHpOp-
payiaMu, TOPHOH TOPOJION U PYJIOH.
6. Armochepa 3emm. 12 0/0 12 MAHHIO 13 PASIHHHBIX TEKCTOB
Kuesasn npupooa
7. VHUKAJILHOCTD IUIAHETEI BeMJEﬂ. VYcnoBus ajis CyIliecTBOBa- 13 0.5/2 0.5/1 HaxouT u ussnexaet undop-
HuUs )Ku3HU Ha 3emiie. CBOMCTBA JKUBBIX OPraHU3MOB.
» MAIUIO U3 PA3IMYHBIX TEKCTOB
[TpoBeneHne pyOSKHON aTTeCTalluN 2 0 2
Hroro 8/18 1/6 712
6 KkJacc
Tema 3ansaTHS Bcero yacos, Teopus | Ilpaxmuka | Ilnanumpyemblii 00pa3oBaTesb-
1/2 yaca B HexeJ110 HBIH pPe3yJIbTaT
Cmpoenue sewecmea
1. Teno u BeniecTBo. ArperaTHble COCTOSIHUS BEIIECTBA. 0/1 0/0 0/1
Macca. 3mepeHnne Macchl Tel. 0/1 0/0 0/1 HP MMEHSCT HH(OPMALHIO, U3BIIC-
2. Crpoenue BemecTBa. ATOMBI U MOJIEKYJIbl. Monenu HCHHYIO W3 TCKCTa, JUTA PCLICHUA
1/2 0,5/0,5 0,5/1,5 pasHoOTO pojaa mpodieM
aToMma.
Tennosvie asnenus
3. | Temnossie sBnenus. TemwtoBoe pacumpenne ten. Mc- | 1/2 | 0,505 | 1,505 |
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MOJIb30BAHUE SIBIICHUS TETJIOBOTO PACIIUPEHHUS [l U3-
MEpEHUs TEMITEPaTypHhI. Ip MMEHACT MHpOPMAILHIO, W3-
[LnaBnenue u orBepaeBanue. Mcnapenue u KOHAEHCa- BIICHCHHYIO M3 TCKCTa, JUIA PeILie-
s, Kurerme 0/2 0/0,5 0/1,5 HUS Pa3HOTO pojia mpodem
3emnsn, Conneunas cucmema u Becenennasn
[IpencraBnenus o BceneHHOM. 1/2 0,5/0,5 0,5/1,5 TTpHMeRseT HH(OPMALIIO, 13-
Mopenb Conneunoil cuctemsbl. 3yuenue u ucciaenona- BHGE SHEVIO 13 TechTa HM ’ elle-
nue Jlynasl. MccnenoBanus OavKalImx miaHeT — 1/2 0,5/0,5 0,5/1,5 Y » VA D
Mapca, Beepbi. HUS Pa3HOTO pojia mpooem
Kueaa npupooa
I{apcTBa )UBOW TPUPOIBI 2/4 0,5/2 1,5/2 [Ipumenset nHpopMaIuio, u3BJe-
[TpoBenenue pyOexHON aTTecTaluu 2 0 2 ACHHYIO M3 TEKCTa, 1T POLICHHA
pa3HOro pojaa npoodeM
Hroro 8/18 2,5/4,5 6,5/13,5
7 kaacce
Ne Tema 3ansaTHA Bcero yacos, Teopus | IIpakTuka IInanupyemslii o6pa3oBa-
1/2 yaca B HejeJI10 TeJIbHbIH pe3yJbTaT
1. CTpyKTypa u CBOICTBA BEIIECTBA 1/3 0/1 1/2
2. Mexannueckoe aBrmxkeHue. ['napoycunnrens 1/2,5 0/1 1/1,5 A
3, 3emJ15l, MUPOBOH OKeaH. 12,5 0/0,5 1/2 Hg;i“ﬁfy;;“ ;‘:flerpfl’;%f;
4, MapwuaHckas BOaJiiHa 1/2,5 0/0,5 1/2 P uemelllmﬂ P
5. 3eMHbBIE POIIECCH] 12,5 0,5/1 0,5/1,5 p
6. UennoBeK U €ro 310POBbE 1/3 0/1 1/2
[TpoBeneHmne pyOS)KHON aTTeCTAlUN 2 0 2
HTtoro 8/18 0,5/5 7,5/13
8 ki1ace
Ne Tema 3ansaTHA Bcero yacos, Teo- | IlpakTnka | Ilnanupyemslii oOpa3oBa-
1/2 yaca B He- pus TeJIbHbIH pe3yJbTaT
A0
1. XHUMHYECKUE PEAKITUN 1/2 0,5/1 0,5/1 [IpuauMaer pereHue Ha oc-
2. DNEKTPUUECKUE SIBJICHUSI. 1/2 0/0,5 1/1,5 HOBE OLICHKU U UHTEpIpETa-
3. TenioBble sBICHUS 1/4 0/1 1/3 MY MHPOpMaIIU
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4, DIEKTPOMArHUTHBIE SIBJICHUS. 1/2 0/0,5 1/1,5
5. [Tpon3BOCTBO AJIEKTPOIHEPTUH 1/3 0/1 1/2
6. BryTtpennsist cpena opranuzma. KpoBb. 1/3 0/1 1/2
[TpoBeneHmne pyOS)KHON aTTeCTAUN 2 0 2
Hroro 8/18 0,5/5 7,5/13
9 kyacce
Ne Tema 3ansaTHS Bcero yacos, Teo- | IIpakTuka Ilnanupyemblii 00pa3zoBa-
1/2 yaca B HexeJ110 pus TeJNbHBIHA Pe3yJbTaT
1. CTpyKTypa ¥ CBOMCTBA BEIIECTB 1/2 0/0,5 1/1,5
2. XUMHYECKHE U3MEHEHUS COCTOSHHS BEIECTBA 1/2 0/0,5 1/1,5
3. Du3nUecKre COCTOSHUSI U U3MEHEHHUS BEIIIEeCTB 1/2 0/0,5 1/1,5 OuenuBaer MHPOPMALMIO 1
4, DKOJIOTHYECKUE CHCTEMBI 1/4 0,5/1 0,5/3 MPUHUMAET PEUICHUE B YCJIO-
5. HacnencTtBeHHOCTh OMOJIOTHYECKUX O0BEKTOB 1/2 0/0,5 1/1,5 BUSAX HEOTPEIEIIEHHOCTH U
6. 310pOBBE YETIOBEKA. 0,5/2 0/0 0,5/2 MHOr03aZla4HOCTH
7. 3eMHbIE TPOIECCHI M IUKIIBL. 0,5/2 0/0 0,5/2
8. [TpoBeneHue pyOeKHON aTTeCTaAIlUN 2 0 2
Hroro 8/18 0,5/3 7,5/15
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IIpoexTHpOBaHHME JOCTHKEHHSI INIAHNPYEMbIX 00pa30BaTe/IbHBIX Pe3yJIbTaTOB YU4eOHOr0 Kypca ¢ 5 mo 9 kiaaccel

YpoBHU

[1(0) g

Tunosklie 3a1a4u

NHCTPYMEHTHI U CPeACTBA

5 knace
YpoBeHb y3HaBa-
HHUS U TIOHUMAaHU 1

Yuum eocnpunu-
Mamb U 00BACHAMD

Haxonut u u3Bie-
KaeT HH(POPMAIIHIO
U3 pa3IMYHbIX TEK-
CTOB

Onpenenuts BUJ TEKCTA, €r0 UCTOYHUK. OOOCHOBATH CBOE MHEHHE.
BrineanTs OCHOBHYIO MBICTH B TEKCT, PE3IOMUPOBATH €0 UCHO.
[IpennoxuTh Wi 00BICHUTH 3aT0JIOBOK, HA3BaHUE TEKCTA.
OTBeTUTHh HA BOMPOCHI clIoBaMU TeKcTa. COCTaBUTH BOIMPOCHI IO
TEKCTY.

[TpomomkuTh MpeIoKeHNEe CI0OBaMHU U3 TEKCTa.

TexcTbl (yueOHBIH, Xy10)KECTBEH-
HBI, HAYYHO-TIOYJISIPHBIN, TTy0-
JIMIIUCTUYSCKUN; TOBECTBOBA-
TENLHBIA, ONMUCATENbHBINA, 00BsIC-
HUTEJBHBIN; METUIHBIN ).

[To copepkaHnIO TEKCTHI TOJKHBI

ungopmayuro OmnpenenuTh Ha3HAYEHUE TEKCTA, MPUBECTU MPUMEPHI KU3HEHHBIX | ObITh MaTeMaTHUECKUE, eCTe-
CHUTYaIIHiA, B KOTOPBIX MOXHO U HY>KHO HCIIOJIb30BaTh MHPOPMAIIUIO | CTBEHHO-HAYYHbIE, (DUHAHCOBHIE.
U3 TEKCTA. O0BEM: He Oonee 0HOH cTpa-
HUIIBL.
6 Kiacc [Mpumensier uadop- | ChopmynupoBars npodieMy, OonucaHHyr B Tekcte. Omnpenenuts | 3adauu (mpoOIeMHbBIE, CHTYaIH-

YpoBeHb moHUMa-
HUA U IPUMCHCHU A

Yyum oymams u

Malyio, H3BJICUYEH-
HYIO W3 TEKCTa, IS
pellIeHusT  Pa3HOTO
pona mpobiieM

KOHTEKCT.

Briienuts nnpopmalmio, KOTopas IMEeT IPUHIUIHAIBLHOE 3HaYe-
HUE JUIs peLIeHNs IPOOIEeMBI.

OTpa3uTh ONMcaHHbIE B TeKCTE (DAKTHI M OTHOIICHUS MEXKIY HUMHU

OHHBIE, TIPAKTUKO-OPUEHTHPOBAH-
HbIE, OTKPBITOr'O TUIIA, KOH-
TEKCTHBIC).
[TpobnemMHO-TI03HABATENbHBIC 3a-

paccysicoams B rpad-cxeme (kimacrepe, TabauIe) Oanusi.
W3 npenioKeHHBIX BapUaHTOB BBHIOPATh BO3MOXKHBIE MYTH U CNO- | I paghuyeckas naznionocme:
coOBI pereHus MpoOIEMBI. rpad-cxeMsbl, KJIacTepbl, Tab-
BcraButh MMPOMYIICHHYKO B TCKCTEC I/IH(bOpMaI_[I/IIO nu3 Ta6JII/ILIBI, JIMIBI, JUarpaMmbl, HHTCIIJICKT-
rpad-cxembl, TUarpaMMBl. KapThl.
[TpuBecTr mpUMepsI )KU3HEHHBIX CUTYAIIUN, B KOTOPBIX MOTYT OBITh | M300pazumenbHas Ha2isa0HOCMb:
MIPUMEHEHBI YCTAHOBJICHHBIE TTYTH U CIIOCOOBI PEIICHHUS TPOOJIEMBL. | MILTIOCTPAINH, PUCYHKH.
[TocTpouTh aIrOpuUTM pereHus MpodIEeMBI 0 JaHHOMY YCIOBHIO. | [lamamku ¢ anropuTMaMu peliie-
HUS 33724, Tpo0JIeM, 3aJaHui
7 xnacc AHanu3upyer 1 uH- | BeIgenuTh cocTaBHbIE YaCTH B PEACTaBICHHON nHpopManuu (Tek- | TekcTsl, 3a1a4u, CUTyaluH
YpoBeHb aHanm3a u | TerpupyeT uHPOp- | cTe, 3a1ade, mpoodiieMe), yCTAHOBUTH MEXITY HUMH B3aUMOCBS3H. 3aoauu (mpobnemMHbIC, CUTYyaIU-
CHHTE3a Mmarmio Juis npunsa- | ChopmynupoBars mpoOaeMy Ha OCHOBE aHAJIM3a MPECTABICHHOMN | OHHBIE, TPAKTUKO-OPUEHTHPOBAH-

Yuum ananusupo-
8amo U UHmMepnpe-
mupoeams npo-
Onemol

THUA PCIICHUA

cutyauuu. OnpeaenuTs KOHTEKCT MPoOJIeMHON CUTYalUH.
Onpenenutb 061aCTh 3HAHUIA, HEOOXOAUMYIO IS PEIICHUS TaHHOM’
poOJIEMBI.

[TpeobpaszoBath nHGOpPMAIIHIO U3 OJHON 3HAKOBON CUCTEMEI B JpY-
T'YIO (TEKCT B CXeMy, TaOJIHILy, KapTy ¥ HA000pOT).

CocTaBUTh AaHHOTALIMIO, PEKJIAMY, TPE3ECHTALIUIO.

HBIE, OTKPBITOTO THIIA, KOH-
TEKCTHBIE).
[TpoGieMHO-TT03HABATEIBHBIC 3d-
Oanusi.
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[Tpem1okuTh BapHaHThl PELICHUsI MPOOIEeMbl, 00OCHOBATh UX pe-
3yJBTaTUBHOCTD C IMTOMOILBIO KOHKPETHOTO IPEAMETHOIO 3HAHUSI.
ITpuBecTn npUMepHI )KU3HEHHBIX CUTYallul, B KOTOPBIX OIBIT pelle-
HUS TaHHBIX MPOOJIEM MO3BOJIUTH OBITH YCHEIIHBIM, PE3yJIbTaTHB-
HBIM.

CocTaBUTh aNTOPUTM pelIeHus TpobiieM JaHHOTO Kilacca.

Crnenarb aHAIUTUYECKUE BBIBOJBI.

I'paghuueckas naznaonocme:
rpad-cxeMsbl, KJIacTepbl, Tab-
JIMIIBI, THArPAMMbI, HHTEJICKT-
KapThl.

Hsz06pazumenvrasn Ha2na0HOCMb:
WUTFOCTPAIUH, PUCYHKH.
IHamsamku ¢ aIrOpUTMaMH pelie-
HUSI

8 KItacc
YpoBeHb OLICHKH B
paMKax npeameT-
HOTO COJIepKaHUs

Yyum oyeHueamosv u

IIpunumaer pemre-
HHUE Ha  OCHOBE
OLCHKM U HHTCP-
npetaruu  UHOP-
MaluH

OLEeHUTh Ka4ecTBO MPEACTABICHHOW MH(OPMAIMH JUIsl PEIIeHUs
JIMYHBIX, MECTHBIX, HALIMOHAJIBHBIX, [T100AJIBHBIX TPOOIEMBI.
[Tpeu1oXuTh MyTH U CIIOCOOBI PelIeHUsT 0003HAYCHHBIX IPOOIIEM.
CroporaosupoBaTh (NPEINOJIOKUTH) BO3MOMKHBIE IOCIIEICTBUS
MPEJI0KEHHBIX IEVCTBUA.

OueHNTh NPeUIOKEHHBIE ITyTH U CIIOCOOBI PEeLIeHHs POOIIEM, BbI-

TekcTsl, 3a1a4u, CUTyalHuu
Kapmui: MmonenbHbBIE, TEXHOJIOTH-
YECKUE, MEHTAJIbHBIE, IOPOKHBIE

NPUHUMAmMb peuie- OpaTh 1 000CcHOBaThH HanboIee 3P PEKTUBHEIC.
HUs Co31ath TOpOKHYIO (MOIEITBHYIO, TEXHOJIOTHUYECKYI0) KapTy perie-
HUS IPOOJIEMBI.
9 xmacc OnenuBaer undop- | ChopmynupoBarts mpodiaemy (mpoOIemMbl) Ha OCHOBE aHAIM3a CUTY- | TUMHYHBIE 3aa4M (3a1aHKS) Me-

YpOBEHBb OLIEHKH B

paMKax MeTarpen-

METHOTO COZIepKa-
HUS

YVuum oeticmeo-
eamo

MallUKi0 H HpI/IHI/I-
MaeT pelIeHHEe B
YCIOBHUSIX HeEOIpe-
JNIEIIEHHOCTH U MHO-
ro3aJayHoCcTH

aruu.
Bb1enuTh rpaHUYHbIC YCIIOBUS HEOTIPEIEIEHHOCTH MHOT03a,Ia9HO-
CTH yKa3aHHOH MPOOIJIEMBI.

OTtoOpath (Ha3BaTh) HEOOXOIUMBIE PECYPCHI (3HAHUS) JIJISl pEIICHUS
poOIEeMBI.

Bri6paTh 3¢ (heKTUBHBIE TTYTH U CITOCOOBI pEIIeHUs TPOOIEMBI.
O6ocHoBaTh CBOM BBIOOD. Jl0oKa3aTh pe3yIbTaTUBHOCTh M IEJIECO-
00pa3HOCTh BHIOPAHHBIX CIIOCOOOB ACSTEIHHOCTH.

TanpeaMETHOTO U MPAKTUYECKOTO
Xapakrepa.

Herunuunele 3agaun (3a1aHus)
METaNnpeMETHOTO U IpaKTHye-
CKOTO XapakTepa.

KomrmiekcHble KOHTEKCTHBIE 3a-
naun (PISA)
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Meroanuyeckue MaTepuabl
K NPOBEJICHUIO 3AaHATHH 110 MOAYJII0 «OCHOBBI €CTECTBEHHO-HAYYHOH I'PAMOTHOCTH»

5 kaacce

Tema 1. 38yKoevie asnenus. 36yKu Hcugoil u nexcusoii npupoost. Cnvluiumole u Hecbl-
uiuMble 36yKu

Texcmul 0na umenus

1. 3ByK — 3T0 OOBEKTHBHO CYIIECTBYIOLIEE B NMPUPOJE (PU3NUECKOE SBICHHUE, BBI3BIBAEMOE
MEXaHMYECKUMHU KOJICOaHUSMH Kakoro-nubo ymnpyroro Tena (Tyro HATSHYTOM CTpyHBl WX
MeMOpaHBbI, TOJIOCOBBIX CBSI30K, METAJUIMYECKON WM ACPEBSIHHOMN IJIACTUHBI, BO3AYLIHOTO CTOJOA,
3aIOJIHAIOUIETO KOPIYC AYXOBBIX HHCTPYMEHTOB H T.II.), B pe3yJIbTaTe 4ero o0pasyroTcsi 3ByKOBbIE
BOJIHBI, BOCIIPUHUMAEMBbIE YXOM U IIpeoOpa3yeMble B HEM B HEPBHBIE UMITYJIbCHI.

2. B My3bIKaJIbHOW TEOPUH 3BYK — 3TO (PM3NYECKOE SIBICHUE, BBI3BIBAEMOE MEXaHUYECKUMU
KOJIEOAHUSIMU KaKOT0-IH0O0 YIPYroro Teja (HarnpuMep, HaTSIHyTOM CTPYHBI TUTaphl), U B pe3yJibTaTe
TUX MEXaHWYECKHUX KoJeOaHWW O0Opa3yroTCs 3BYKOBBIE BOJIHBI, OHH BOCHPUHUMAIOTCS YXOM U
IpeoOpa3yroTcsl B yXe B HEpPBHbIE UMITYJIbCHI.

3. B Hay4yHOM 3HaHMHM 3BYK pacCMaTpUBAaeTCs Kak KoJeOaHUs 4yacTul] B YIPYIHX Cpefax,
pacmpocTpaHsifonecs B (GopMe MPOAOIBHBIX BOJH, YacTOTAa KOTOPBIX JICKUT B IIpelenax,
BOCIIPHHUMAEMBIX YEIOBEYECKUM YXOM, T.€. B cpenHeM oT 16 1o 20000 I'n (1 I'm — 1 xonebanue B
CEKYH]LY).

4. 3ByK MOpOXKIaeTcs MEXaHWYeCcKMMM KojeOaHusMH. OJHAaKo Ui TOro, 4TtoObl 3TH
KOJIEOAHHUS CTAJH CIIBIIIHBI, OHU JOJDKHBI IPOUCXOANTDH B KAKOM-HUOYAb Cpelie: BO3ayXe, KHUIKOCTH
WIN TBepIIoM Tene. brnaronapst cpene 3Byk KojeOaHUI MOXeT JOCTHYb yXa ciymarens. Konebanus
MOTYT OBITh IPABUIIBHBIMHU, TO €CTb, IPYTMMHU CI0BAaMH, OOBEKT CO3Ja€T B CPE/I€ BOJIHBIL, CIEAYIOIINE
4yepe3 CTPOro ONpe/EiICHHbIE BPEMEHHbIE IMPOMEKYTKH. B 3TOM ciydae pe3yinpTaToM sBIsETCA
MENOIMYHbIN 3ByK. OfHAKO, eclii KojeOaHHs HelpaBHJIbHBIC, TO X BO3CHCTBHE HA HAIIW YIIU
JIOCTaBIJIIET TOPA30 MEHbIIE YIOBOJBCTBHUS. 3BYK, SBISIOLIUICS pe3yabTaTOM MOJOOHBIX
KoNeGaHuiA, Ha3bIBaeTCs ITyMoM 6.

5. 3ByKOM Ha3bIBalOTCSI MEXaHWYECKHE KOJIeOaHUs BO3/yXa, BOCIPHUHUMAEMble OpraHaMu
ciyxa. Bo3nyx BuOpupyer - ObICTpo KoseOseTcsi B3aJ-BIepel - MPH JABWKEHUHM B HEM JII0OOOTO
o0bekTa. Hampumep, yaapsist B OyOeH, Mbl 3acTaBiisieM BHOPUPOBATH TYrO HATSHYTYIO KOXY,
KoJIeOaHUsl KOTOPOM IepeiaroTcsi MOJIEKyJlaM BO3JyXa. B Bo3/yXe BO3HUKAIOT 3BYKOBBIE BOJIHBI,

CIIBIIIMMBIC HaMH. Bennamaa 3BYKOBBIX BOJIH IOAJACTCA USMEPCHHUIO — UEM OOJIbIIIE OHU IO pasMmaxy,

16 TTo maTepunanam JleTckoif sHIMKIONEAUH https://potomy.ru/world/2284 . html
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TeM rpomue 3ByK. [1o Mepe ynaneHust or 00beKTa 3By4aHus BOJIHBI TEPSIOT CBOIO CHITY, TOITOMY MBI
TJI0XO CJIBIIIMM 3BYKM Ha GONBIIOM paccTosHuu' .

6. 3ByK — u3HUECKOE SIBJICHHE, IPEICTABIAIONIEe COO0N pacIpOCTpaHEHUE B BUE YIIPYTUX
BOJIH MEXaHHYECKUX KOJIeOaHUH B TBEPIOH, )KUIKOW MJTH Ta3000pa3HOi cpenelg.

3aoanusa:

1. HazoBwure, 0 4eM roBOpHUTCS B KAXKJIOM (hparMeHTe TeKCTa.

2. OOBbscHUTE, KaKas TJIaBHAs MBICIIb OOBEINHSAET 3TH (PparMeHTHI TEKCTA.

3. HazoBuTe, 4TO HOBOTO BbI Y3HAJIM U3 TEKCTA.

4. Haiinute B KaXI0M (pparMeHTe TEKCTa OOIIUE CIIOBA, KOTOPBIE XapaKTEPU3YIOT (hr3nye-
CKO€ SIBJICHHE — 3BYK.

5. Ilpuaymaiite Ha3BaHHE OOIIEMY TEKCTY.

6. ChopmynupyiTe BOIPOCH K 00IIEMY TEKCTY, KOTOpbIe HaunHatoTCs cioBaMmu: «Urto? ['ne?
Kak?»

7. Haiinure B TEKCTE XapaKTEPUCTUKU IIPABUIBHOTO U HENPABUIIBHOIO 3BYKA.

8. BrimenuTe B KaX10M (pparMeHTe TEKCTa KIFOYEBOE CIIOBO, XapaKTEPU3YIOIIEe 3BYK.

9. OmnpenenuTe Ha3HAYEHUE TIPEICTABIICHHON HH(DOpMaIUy.

Tema 2. Illym u ezo 6030eiicmeue na uenoseka

Texcm Ona umenus

3ByK (3BYKOBasi BOJIHA) — 3TO BOSHUKHOBEHHE U PaCIPOCTpaHEHUE KOJIeOaHU B KAKOM-TTHOO
BElIECTBE, OyJb TO BO3AYX, )KUJIKOCTh UK TBepoe Teno. Eciu 651 Ha JIyHe ObLIM JKUBBIE CyIIECTBa,
CIIyX UM He ToHamoouics Obl, Tak kKak Ha JIyHe HeT arMocdepsl, a B 0€3BO3yIIHOM MPOCTPAHCTBE
3BYK HE PacrpoCTpaHsETCs.

W3myyatoT 3ByKOBBIE BOJHBI KOJIEOIIOIMECS Tela: CTPYHa, KaMEPTOH (€CJIM 10 HUM yAapuTh),
TOJIOCOBBIE CBSA3KHU YEJIOBEKA U KUBOTHBIX, KPBLIIbsl HACEKOMBIX.

3ByKOBasi BOJTHA XapaKTEPHU3YETCsl YaCTOTOW U ATUHOM BONMHBI. Korna moj Balmmm yXxoM 3yJuT
KOMap, BBl CIBIIIUTE 3BYKH BBICOKOW YaCTOTHI, a KOTAA TYAUT IIMEJb, TO CIBIIIMTE 3BYKH HHU3KOU
YacTOTBHI.

lonocoBoif ammapar d4enoBeKa, KaKk M JIIOOOW HMCTOYHHK 3BYyKa, IEpPENaeT JHEPTUi0 B
OKpY>KaIOIIyI0 Cpely, HO 3Ta Heprust oueHb Mana. [IpencraBsre cebe, YTO BBl Ha CTAagHOHE, T/
oHOBpeMeHHO roBopsT u kpuuar 10000 uyenosek. 1 eciau npeBpaTuTh NOTOK SHEPTUU 3TUX FOJIOCOB
B JJICKTPUYECKYIO, TO €€ €[1Ba XBaTUT Ha JIAMIOYKY MaJICHbKOTO 3JIeKTpuueckoro ¢onapuka. s

YCUIJIEHUSI CJIa00r0 YeJOBEYECKOro rojioca MPUXOIUTCS MPUAYMBIBATH pa3IUYHBIE YCTpPOICTBA.

17 111. Konnomu «Bbonpmast sanuknoneans LlxonpsHauka». M.:Machaon, 2018, 256 c.
B LI Tonsamuna. 3Byk // ®uswaeckas sunmkinonenns : [B 5 1.] / I pen. A. M. Ilpoxopos. M.: CoBeTcKast SHIIUKIIO-
neaust (TT. 1—2); Bonpmas Poccuiickas sanuknonenus (T1. 3—5), 1988—1999.
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OpHMM M3 OpEBHEMINX TaKUX YCTPOWCTB sBisiercs pynop. Celyac MCHOIB3YIOT COBPEMEHHBIE
aKyCTUYECKHE YCTPOUCTBA.

JlaBaiiTe ompenenuM, 4TO TaKoe IIyM, U Y3HaeM KaK MOXHO OoJbIlie 00 3TOM (pU3HUECKOM
sBiieHnH. Ha OBITOBOM ypOBHE IIIyM — 3TO 3BYK, HE HECYIIHi Tojie3Ho nHpopManun. s mobdoro
¢u3uka myMm — 3T0 KojeOaTenbHBIN Mpolecc. 3aMep ypOBHS LIyMa H3MEpsieTcs CHEeHaTbHBIMU
npubopamu — 1mrymoMepaMu. COBpPEMEHHBIM TEXHOJOTMYHBIH MHP COAEPKUT MHOKECTBO
MCTOYHHKOB IITyMa. JTO: pa3jIMyHble BUIbI TPAHCIIOPTA, 3ByKH Pa0OThI KAKMX JTMOO yCTPOUCTB MU
o0opynoBaHus, 3ByKOBas ammaparypa U Tak jJainee. BOT BapuaHThl pacnpeneneHusi IIyMOB IO
NpUpOJIE BO3HUKHOBEHMS: MEXaHWYECKHE — 3BYKH, BO3HUKAIOIIME MpU paboTe pazIudHbIX
MEXaHU3MOB; a’poauHamMuueckue. Crofa BXOAST IIyMbl, BO3HMKAIOIIME IIPU B3JIETE CaMOJIETA;
TUAPABIMYECKHE. DTH IIyMBbI MBI CIBIIIUM IIPU HEUCIIPABHOCTIX B POAHOMN BOAOIIPOBOIHOM CUCTEME:
pPE3KUi mepenaj JaBjIeHUsl B CUCTEME MOXKET BbI3BaTh UAPOYAAp, KOTOPbI BOCHPUHUMAETCS KAK
PE3KW, HENPHUATHBIA MIyM; OJEKTPOMAarHuTHbIE. Bo3HuKaroT mnpu paboTe YCTPOMCTB U
IPUCTIOCOOTICHUH.

Ox0 — (pu3nueckoe SBICHUE, KOTOPOE 3aKITIOUACTCS B IPUHATUH HAOIIOATeNeM OTPaKEHHON
OT MPEMATCTBUI BOJIHBI. DXO0 — 3TO TO K€ CaAMO€ OTPAKEHUE, TOJIBKO B 3€pKaJie OTPAKAETCA CBET, A B
ciy4yae 5xa — 3ByK. JI0o0oe mpemsTcTBHE MOXKET CTaTh OTpa)kareinem s 3Byka. Uem pesue,
OTPBIBUCTEE 3BYK, TEM 3X0 OT4YETNIMBEE. JIyunie BCEro BbI3BaTh 3X0 XJIONMAHBEM B jafoiu. Huzkuii
MY’KCKOH TOJIOC OTpa)kaeTcsl IJI0X0, & BBICOKUH TOJIOC 1aeT OTYETIMBOE 3XO.

3aoanusn:

1. Ha3zoBuTE MCTOYHUKH 3BYKa, YIIOMSIHYTbIE B TEKCTE, B TOM MOpPSJKE, B KAKOM OHU B HEM
BCTPEYAIOTCS.

2. «Ay-y-y-y», - KpHUUM MBI , 3201y IUBIINCE B Jiecy. «TO HagpbIBaeuIbCsi?» - OTBEUACT HAM
9X0. OOBICHUTE, MOXKET JIU TaKOoe OBITH?

3. JlaiiTe Ha3BaHME OMBITY 1O (U3HKE TIO €ro onucanuto. [I[poBeauTe 3TOT OMBIT.

Bo3bMuTE TOHKOCTEHHBIN CTEKJISIHHBINA OOKall HAa HOXKKE. XOPOIIO BHIMOWTE PYKH C MBLUIOM.
3areMm, cierka HaMOYMB YHCTOW BOJIOM MajbIlbl MPABOW PYKH, OCTaBbTE OOKasl Ha CTOJ, a JIEBOU
PYKOH KPEIIKO JEPKUTE €ro 32 HOXKKY. YKa3aTeJIbHbIM IajJbLEM MPAaBOM PYKH HAYHUTE BKPYTOBYIO
BOJIUTH MO Kpato Ookana. Yepe3 HECKOIBKO CEKYH/T BbI YCIIBIIIUTE MEJIOAUYHBIN 3BYK. 3ByK HE OyaeT
IpeKpalaTbes, MoKa Bbl BOAUTE MalbleM 0 Kpato O6okana. Eciu 3T0 y Bac ycnemHo moixy4usioch,
HaJleliTe B OOKaJI YUCTYIO BOIY, HEMHOTO HE JIOXOJs 710 Kpasi, M MPOJOJIKaiiTe BOAUTH NayblieM. Bo
YCIIBIIIATE 3BYK HaMHOTO HM)KE TOTO, KOTOpbIM ObLT 06e3 Boabl. [Ipogomkas KpyroBble JBUKEHUS
najblieM, TOCMOTPUTE Ha MOBEPXHOCTh BoAbl. Ha Hell oOpa3oBanuch ManeHbkue BOJHBL. OHH
IPOM30IILUIM OT KOJEOMIOINXCS, 3BYHalINX CTEHOK Ookaja. Ternepb HaYHUTE MOCTENEHHO YIAIATh

BOAY MAJICHBKMMHU NNOPHUAMMU. 3ByK IIOCTCIICHHO ITOBHBIIIACTCA, U CaMblil BBICOKHH GYI[CT Yy nyCcToro
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CTaKaHa.

4. IIpounraiite oTpbeIBOK U3 ckazku Jx. Pomapu «J/lKenIbcOMMHO B CTpaHE JDKELIOBY.
Bo03MOXxHO 51 Takoe B AEMCTBUTENLHOCTU? OTBETHTE HA BONPOC CIOBAMH M3 TEKCTA JUIsl YTCHHUSL.

...OH Habpan nonmyio epyob 8030yXa, KAk 3mo 0elanm 60001a43bl neped NocpyHceHuem 8 600,
CILOACUTL PYKU DYNOPOM, UX KO pmy, 4moObl 36YK 0OecHnpensamcmeeHHO NOulell 8 HYHCHOM eMy
HanpasieHuu, u nPoH3uUmenbHo KpukHy. byob na Mapce u na Benepe sxcumenu, oonadaioujue ciyxom,
OHU, 8epOsAMHO, Yycavluanu 6wl 2onoc [[cenvcomuno. [Jocmamouno eam ckazams, 4mo 30anue
HOWLAMHYI0Ch, CTIOBHO NPOHECCs YUKIIOH. Yepenuyvl ¢ Kpbluiu U NeYHOU mpyObl CMbLIO, KAK NYUUUHKU.
3amem, HauuHasn ¢ 8epxHe20 2MAdNCA, CMEHbl HAKPEHUIUCH, 3A0POHCATU U CO CIPAUHBIM 2POXOOM

PYXHYIU 6HU3, 3ANOTHAS PO8 U PA3OPbI32UBAS B0OY 8 PA3HbIE CHOPOHDL... »

Tema 3. Booa. Ynuxansnocmo 600ut

Texcm 01s umenusn

OxeaH, MOKPHIBAIOIIUI TTOYTH BCIO HAITY MJIAHETY, — 3TO Boja. Tydu, obiaka, TyMaHbl — 3TO
Toke Boja. beckpaiinue snensiHble MPOCTOPbl APKTUKU U AHTAPKTU/IbI, CHETOBBIE BEPIINHBI TOP — 3TO
TO€ Bozia. Boga — caMoe yauBUTENbHOE BEMIECTBO HA CBETE.

Cynure caMu.

Bce Tena npu HarpeBaHuM pacIUpsIOTCS, IPU OXJIAXKACHUHN — C)KUMatOTCs. Bee, kpoMe BOJIbI.
Bbpockre TBEpAbI KyCOYEK CBUHLA B KUJKUN CBUHEL, U OH YTOHET, TAK KaK OH IUIOTHEE KHUJKOTO,
KakK ¥ MoJiaBJIsitoliee O0NbIIMHCTBO APYTuX BemiecTB. A Bona? TBepaas Bona — Jiel, MMeeT IIOTHOCTh
MEHBIIIE, NO3TOMY JIBJUHBI CIIOKOWHO IUIBIBYT IO MOBEPXHOCTH pPeKU. PacmmpeHue Bombl npu
OTBEPJICBAHUH BBI3bIBAET pa3pyIllEHHUE TOPHBIX MOPOJ. 3aTeKkasi JHEM B TPEIIUHBI CKaJl, BOAA HOYBIO
3aMep3aeT U OTAEIISIET KyCKH OPOBI.

Bopna sBisiercst xopommmum TeruioHocuteneM. [loatomy temnoe teuenue lonbdeTpum BauseT
Ha noroay B EBporie.

Bona TpeGyeT orpoMHOT0 KOJIMYEeCTBA TEIUIOTHI AJIsl CBOETO McTapeHus. BoT moueMy tam, rie
MHOTO BOJBI, JaK€ MOJ MASIIIMMU JTydaMHU COJHIIAa ObIBAET HE OYEHb kapko. Eciu Obl HE oTa
0COOEHHOCTD BOJIbI, TO OJIMH 3a JPYTUM BBICOXJIM ObI MEITKHE BOJIOEMBI, 0K/ UCTIAPSIICS Obl ellie B
BO3lyXe

HenapoM Bojma — €IMHCTBEHHOE BEIIECTBO, MOJYYMBIIEE OT YEJIOBEKA TAaKO€ MHOXKECTBO
uMeH. TBepayIo BOIy UMEHYIOT JIbJIOM, TPaJOM, CHETOM, BOJIYy B JKUJKOM COCTOSIHUHU — COOCTBEHHO
BOJIOM, POCOH, TOXKAEM, TYMAaHOM, a B Ta3000pa3HOM — ITapOM.

YacTtuipl, U3 KOTOPBIX COCTOMT BOJA, PACHONIOXKEHBI OIMM3KO APYT K Apyry. Mexay HuUMU
JEUCTBYIOT CHJIBI IPUTSDKEHUS M OTTajJKuBaHUs. MIMEeHHO u3-3a EWCTBUS CHJI OTTAJIKMBAHMS BOJA

SIBIIIETCS HECKUMaeMoi. TakuMm ke CBOWCTBOM 00J1a1al0T APYTHE YKUIKOCTH.
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3aoanusa:

1. IIpoBenute oneIT o onucanuio: «IloBeneHne NByX Karemby.

[TonroroBeTe A1 3TOrO OMBITA CTEKISHHYIO IUIACTUHKY. XOpOIIO €€ BBIMOMTE MBUIOM U
termion Bogoi. Korma oHa BBICOXHET, MPOTPUTE OJHY CTOPOHY BATKOM, CMOYEHHOH B OJIEKOJIOHE.
Huyem moBepXHOCTH HE KacaiTech, OEpUTE MIIACTHHKY TEMEPh TOJIBKO 32 Kpasi.

BosbpmuTe Kycouek raakoi 0emnoit Oymaru u HakanaiTe Ha HeTo CTeapyH CO CBEYH, YTOOBI Ha
HEM MOJIyYWJIach POBHAs MJIOCKAsi CTEApUHOBAs IJIACTUHKA.

[TonoxuTe psAAOM CTEAPUHOBYIO U CTEKJISIHHYIO IJTACTUHKY. KalHUTe N3 MUNETKH Ha KK Y10
13 HUX 110 MaJICHbKOM Karuie Bozibl. Ha cTeaprHOBOM MIIACTUHKE MOIYYUTCS MOJIyIIapue J1aMeTpoOM
NpUMEpPHO 3MM, a Ha CTEKJISIHHOM IUJIACTUHKE Karlisg pacTeuercs. Temepb BO3BMUTE CTEKIISIHHYIO
MJIACTUHKY M HaKJIOHUTE ee. Karis yke U Tak pacTekiach, a Tenepb OHA MOTedeT janbiie. Jpyras
e Karuisi OyJeT KaTtaThCsl 10 CTeapuHy NMPU HAKJIOHAX MJIACTUHKHU B PAa3HBIE CTOPOHBI.

2. Ha ocHOBE yBUJIEHHOTO CHIEJIANTE ABA PUCYHKA: KaIlJisl HA CTEKJITHHOM TJIACTUHKE W Karlis
Ha cTeapuHOBOUW muiacTuHKe. OOBSICHUTE, YeM OTIMYAIOTCS J1Ba pucyHKa. Kakoil MOXXHO crienarb
BBIBOJ?

3. Haiinure u moguepkHUTE JIUITHEE CJI0BO B psiay. OObSICHUTE CBOE peIlIeHHnEe: TyMaH, WHEeH,
o0ako, MbUIb, TPaj, BOASHOM map.

4. Beimonnute paboty no onucanuto. [Ipuaymaiite Ha3Banue ans ombiTa. [laiite oTBeT Ha
BOTIPOC, MPUBEJCHHBIA B TEKCTE, BOCIOIL30BABIIKNCH MPU HEOOXOIMMOCTH HHBIMHU HCTOUYHHUKAMU
uHpopmaruu.

Haneiite 1o xpaeB Bombl B cTakaH. HauHUTE OCTOPOXKHO OMYCKaTh B BOAY KOMEWUKH: JTydIlle
BCETO0, €CIIM OHU OYIyT COCKaIb3bIBATh MO CTEHKE CTaKaHA Ha JHO. PaHO WM MO3MHO BHI YBUIWTE,
YTO BOJIa «BBUJIE3AET» U3 CTaKaHa U HE MepenuBaercs uepe3 kpail... [[pogomxkaiite kungate MOHETHI.
CkospKko uX OyzieT Bcero B CTakaHe, IToKa, HaKOHEIl, BOJla HE HAUYHEeT MepeTekaTh yepe3 kpaii? Kakoii

BBIBOJ MOKHO CACJIaTh U3 3TOI'O orbITa?

Tema 4. Yznekucnwiit 2az ¢ npupooe u e2o 3Hayenue

Teker nuisa yreHus

JlaBaiiTe pacCMOTPUM CBOMCTBA BEIIECTBA, C KOTOPBIM KaX bl U3 HAC BCTPEUACTCS KaKIbIN
JeHb. OJTO YyIIEKUCHbI ra3. B Tra3000pa3HOM COCTOSHHUM OH CYIIECTBYET IpH OOBIYHBIX
temriepatypax. OH COIEepKUTCS B BO3IyXE, BBIACIACTCS B MPOLECCE IBIXAHUS dKUBOTHBIX U PACTEHUH.
[1y3bIpbKH TUMOHA/IA — TOT CaMbIN YIJIEKUCIIBIN ra3.

[Ipu MOBBIIEHHOM JTaBJIEHUH 3TOT ra3 MpeBpalaeTcs B )KUIKOCTh (KHUAKasl yriekucioTa). B
MUIIEBON MPOMBIIIUIEHHOCTH UCIIOIB3YETCs KaK KOHCEPBAHT M 0003HAYAETCsl Ha YIIaKOBKE IO/ KOJIOM

E 290, a Taxke B KaueCTBE pa3pbIXJIUTENS TECTA.
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IIpu cuwibHOM oxyaxzaeHuu (0o MuHyC 78,5 TpamycoB llenbcus) OH KpUCTaIIU3yeTcs U
CTAHOBMTCSI TaK HAa3bIBAEMBIM CYXHMM JIbJOM, KOTOPBIH IIMPOKO MCIOJNB3YETCS B TOProBIE IS
XpaHEHMs 3aMOPOXKEHHBIX MPOAYKTOB B pedprkeparopax.

VYriekucplil Ta3 He UMEET I[BEeTa U 3amaxa. B oObIYHBIX YCITOBUSAX OH HE UMEET U BKyca. OH
HE TOAJIEP’)KUBAET TOPEHUE, I0ATOMY €r0 UCIOIb3YIOT B OTHETYIIUTEIISAX.

VriieKkucblil ra3 ConepKUTCs B MOJIE3HBIX HCKOMIAEMBIX: yIiie, He(hTH, Topde, N3BECTHSKE.

OCHOBHBIMM HCTOYHMKAaMH YIJIEKHCIOIO Ta3a, CBSI3aHHBIMM C JESTEIBHOCTHIO YEJIOBEK,
ABIISIOTCS:

* TMPOMBIIIUIEHHBIE BBIOPOCHI, CBA3aHHBIE C MPOLIECCAMH CTOPAHUS;

* aBTOMOOWJIbHBIN TPAHCIIOPT.

3aoanus:

1. BBINosIHUTE OMBIT, CAETANTE U 3alUIINTE BBIBOJ, BOCIIOIb30BABIIUCH IPU HEOOXOAUMOCTH
VMHBIMU UCTOYHUKAMU UH(OpMALUU:

3aroaHUTE MJIACTUKOBYIO OYTHIIIKY BO/IOH JOBEPXY M IUIOTHO 3aBUHTUTE POOKy. [Tonmpobyiite
cKaTh OyThUIKY. Ternepb nmonpoOyiiTe cxkaTh OyTHUIKY C Ta3MPOBAHHOW BOIOW MM JTMMOHAIOM. UYTO
BBI 3aMedaeTe?

2. 3anoyiHATE TaONHILY:

Hassanue Bemectsa I'ne ucnonwzyercs

VIIeKuCeIi ra3

Cyxoli nen

Kunkas yriekucnora

Tema 5: 3emns, enympennee cmpoenue 3emau. Beujecmeennwiii cocmae 3emMHoul Kopol

Texcm 0na umenus

Br1 y>xe MHOTO€E 3HaeTe o cTpoeHun BeenenHol, o ABMKeHUH 1aneT BOkpyr CounHia. OnHoi
U3 3TUX IUIAHET SBISETCA 3eMis. 3emMilsl — TpeThs miuaHera oT CoiHua, HO U €JUHCTBEHHAs MOKa
rraneta B COTHEYHON cHCcTeMe U M3BECTHOW BceeneHHOM, Ha KOTOpO# MpoXUBaeT pa3BuTas Gopma
KU3HU. MBI )KMBEM Ha YHUKAJIbHOM IJIaHETE, TAK KaK Ha HEW €CTh BOA. 3€MHbIE OKEaHbl 3aHUMAIOT
npumepHo 70% Bcell MOBEPXHOCTH, a B NIyOHHY yXonudaT Ha 4 kM. B xuakoit ¢popme mpecHast Bosia
HAXOJUTCS B peKax, o3epax u B opme aTMOc(hepHOro BOASHOTO Iapa,

3emutst MHOTOCHOMHA (prc.1).
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BHewHuii cnoil mpeacTaBiieH
KOopoi. Ero 3amosHsA0T OKeaHUYECKHe

BHyTpeHHee cTpoeHue 3emnu P

OacceiiHbl W KOHTUHEHTHI. 3eMHas

Kopa 3aHuMaeT 5-75 kM. HaumbGonee

ManTus IUIOTHBIE ~ YacTH  MPSYYTCS IO

KOHTHHCHTaMHM, a TOHKHC — IIO[]

ﬁnpo 3eMHas Kopa

OokeaHaMu. Temepp aaBaTe U3y4UM
cocTaB 3emylM 10 CJOAM: Kopa,
MaHTHs, SApO.

3emMHasi KOpa COIEPKUT TaKue

JeMeHThl  Kak: kuciopon (47%),

PucyHok 1 kpemMHuit (27%), amomunuii (8%),
xene3o (5%), kanbiuit (4%), u no 2% marnus, kanug u Hatpus. OHa co3jaHa B BUJE TMTaHTCKHUX
MJIACTUH, KOTOPBIE JABUTAIOTCS MO XKUAKOW MaHTuu. Jlanee, TonumHoro B 2890 kM, pacrnonaraercs
ManTus. OHa mpeacTaBieHa CHITMKaTHBIMU TTOPOJaMK, OOTaThIMU Ha MarHUI | kKele30.

BuyTtpu 3emun pacnionoxeHo siapo. HTepecHO, YTO OHO COCTOMT M3 ABYX MOJIOBHHOK:
BHyTpeHHee (TBepaoe) ¢ paaunycoM B 1220 KM OKPYKEHO BHENIHHUM (PKHUIKOE — CIUIAB HHUKENS W
JKenesa) ¢ TOMIUHO B 2180 km.

[Tnomane noBepxunoctu 3emiau cocrasisger 510 072 000 kBaapaTHbIX KuJoMeTpoB. M3 Bcelt
3TOM TUIomaan Toyibko 29,2% orBeneHo Ha 3emmto, a 70,8% mokpeiTel Bopow. To ecTh, Ha
MOBEepXHOCTh 0TBOAUTCS Jiniib 149 000 000 kBagpaTHBIX KUJIOMETPOB.

3emuisn Tskenasi? Y Hac HET HACTOJNIBKO TUTAHTCKUX BECOB, YTOOBI B3BECUTH ILIAHETY.
[ToaTOMy y4YeHBIE MBITATUCH BEIYUCIUTh BEC HAUOOMBIIICH TOPBI, UCTIONB3Ys Pa3IHIHbIC (POPMYITBI U
BBIYMCIICHHSI. MaTeMaTnyecKu MoyqYrIOCh OKOJIO 6 KBaAPUIUTMOHOB KAJIOTPAaMMOB. DTO HEBEPOSITHO
OOJIBIIION U YIMBUTEIIbHBIN OTBET, MOAAPECHHBIN HAyKOM.

PaccMoTpuM BelIeCTBEHHBIM cOCTaB 36MHOW KOpbl. CaMblil HUKHHMI CIIOH 3€MHOM KOpBI
cocTouT W3 0Oazanmpra. DTO TEMHO-CEpbli KaMeHb. ByikaHbl, u3Bepras JiaBy, BMECTe C He
BBIOPACHIBAIOT HA IOBEPXHOCTh MMEHHO 0a3aJIbT.

Crenyromuii CIoOH-TpaHUT. DTO TBEpJas TOpHas 3€pHHUCTas MOpoja, COCTOMUT U3 KBapla,
MOJIEBOTO 1INIATa W CHIOABL. [ paHUTHBINA CIIOH UMEETCS TOJBKO B TOM YaCTH 36MHOM KOPBI, KOTOpas
HaxoAUTCs Noj Marepukamu. [1og MOPCKUM THOM CJIOSl TPaHUTA HET.

Crnenyrommii ciioli — ocamouHble TopHbIe Topoabl. OHU CO3MAFOTCS MyTEM MPeoOpa3oBaHUS
opraHuyeckux BemiecTB. BoT kamens m3BecTHsk. OH oOpazoBajics u3 pakyiiek. K ocagodHbiM
MOPOIaM OTHOCSTCS YIoJib, IJINHA, IECOK.

[Mocnennuit cnoit —3emuisa. [la, Ta camasi 3eMiis, KOTOPYt0O Mbl oOpabaTbiBaeM B HaIIEXKJIE
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HOJY4YHUTh OOoraThlil ypoxkail. TonmuHa 3eMHOM Kopbl kojiebnercs oT 5 10 70 kM.
3aoanus:

1. 3anonHuTe TAabIMILY, UCTIONB3YS HHPOPMALIHIO, COAEPKAIILYIOCS B TEKCTE.

Hazpanue CJIOCB, U3 KOTOPBIX COCTOUT Semis Kakue xuMudeckue 3J1€MEHTEI COICPIKUT

2. IlpunymaiiTe 3aroJoBOK TEKCTA.

3. Bemmonnute nBa pucyHka. Ha ogHoM mM300pa3zute CTpoeHHE 3€MHON KOpHI (CIOHM) TOJ
OKEaHOM, Ha BTOPOM — CTPOEHHE 36MHOM KOpbI o MaTtepukoM. OObACHUTE, KaKk Oy1yT OTIMYaThCs
PHUCYHKH.

4. Ha3oBuTe, KakHe BEIIECTBA U3 COCTAaBA 36MHOM KOPBI M ISl YEro MCIOJIb3YeT YEIOBEK B
CBOEH KU3HEIEATEIBHOCTH.

5. Kakue noHsATHs U3 TEKCTa, OTHOCAIIMECS K CTPOCHHIO 3eMJIU, BaM YXke ObUIN U3BECTHBI.

6. HazoBuTe U3 TeKCTa TpU MOHATHUSA, C KOTOPHIMU Bbl BCTPETHIIUCH BIIEPBbIE.

Tema 6: Munepanwi, 2opnasa nopooa, pyoa

Texcm 013 uzyuenusn

B npupone HacuuThIBaeTCsl OrpOMHOE KOJIMYECTBO MUHEPAJIOB U TOPHBIX mopoA. s Toro,
YTOOBI TOOMIKE MO3HAKOMUTCS ¢ UX MHOTOOOPa3HBIM MHPOM, COBCEM HE 00sI3aTEIbHO OTIPABIIATHCS
B IIOXOJ IO TOPHBIM CHUCTEMaM WM paBHUHaM. COBPEMEHHOMY YEJIOBEKY JOCTAaTOYHO IPOCTO
HPOTYIATHCA IO POJHOMY FOPOAY U BHUMATEIbHO OIIAETHCS BOKPYT.

Jloporu, 31aHus, CTaHIIMM METPOIOJIUTEHA, SKCIOHATHI XyJ0KECTBEHHBIX MY3€€B — BE3lle
MOXHO OOHApYKUTh TOPHBIE MOPOJBI U MUHEPAJBl. B criennanu3upoBaHHBIX MUHEPAIOTUYECKUX U
TEOJIOTUYECKMX MY3esX MOXKHO TOIYYHUTh IIIyOOKHE 3HAHUS IO TEOJOTHH M OJHOBPEMEHHO
MOJII000BATHCA KPacOTOW pelKHX MPUPOIHBIX dKCIOHAaToB. HauHeMm ¢ MHMHepaJioB — MPUPOAHBIX
o0pa3oBaHMii, 00JIaJAOIIUX OTHOCUTENBHO MPOCTHIM U OJHOPOIHBIM CTpoeHUueM. MuHepanorus —
Hayka O MHUHepajax — OJHA U3 JIPEBHEMIINX Te€0JOTMYECKUX HayK. MHUp MHHEpaJoB HAaCTOJIBKO
MHOTOJIMK, YTO CYIIECTBYET HEOOXOOUMOCTh B MX KJIACCU(PHUKAIMU IO pPa3sHBIM IpH3HAKAM.
MuHepanbl, COCTOSIINE U3 OJHOTO XUMHUYECKOTO AJIEMEHTa, Ha3bIBAIOTCS «CaMOponaHbie». Bee BhI
NUIIeTe WM pUCyeTe NMPOCThIMU KapaHjamamu. ['pudens y HUX chelaH U3 MUHepalia rpadur.
Xumnuaeckas popmyna storo munepaia — C. Taxoit xe dopmysnoit obnamaer MUHEpas, 32 MHOTHE
CTOJIETHS CTABLIMI MOMYJISIPHEUIINM U JOPOTUM JIPArolieHHbIM KaMHEM. DTO MUHEpai aaMmas!

K cnenyromell rpymnmne — OKCHIOB U THUAPOKCUAOB — OTHOCUTCS OIMH M3 CaMbIX
pPacpoCTpaHEHHBIX B 36MHOM KOpe MUHEpasoB — KBapIl . KBapir jierko HaliTH Ha Oepery peKku Wiu
o3epa, OOHApPYXUTh B Kyde CTpouTeabHOro ImeOHs. Ho ATOT HeB3pauyHbIi, MPO3pauHbId WM
MOJIOYHOTO I[BETa «KaMyIIeK» uMeeT Oosiee 15 pa3sHOBUAHOCTEW: HCKPALIMICA aBaHTIOPHH,
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CJIOMCTBINM TOJIyAparoleHHbId arat, (UOJETOBBI aMETUCT, peAdyailliuii mpo3payHeHInnii TOpHBINA
XpycCTajb, YePHbII MOPHOH, MPa3eM I'yCTOTO 3€JIEHOT0 OTTEHKA, IbIMYAThIA payXTora3, JUMOHHBIN
MOJIYAPAarol€HHbI LUTPUH WM HAOMUHAIOIIMKA IV1a3 KOIIKM KOIIAQUYWW Iva3. boJbIIMHCTBO W3
Pa3HOBHJIHOCTEM KBapla OTHOCATCA K NOJEJIOYHBIM WM NOJYAPAaroleHHbIM KAMHSIM U
MCIIOJIB3YIOTCS B FOBEJIMPHOM JIEJIe

K rpymnrme okcumoB OTHOCUTCS MUHEpPAJ, CIOCOOHBIN 3aCTaBUTh CTPENKY KOMIIaca, OemeHo
BEPTEThCA MO KPyry. OTO MHUHEpall MArHeTUT WM MArHUTHBIA >kene3Hsk. (OcCoOHSKOM B
KJIaCCU(UKAIIMU CTOST OpraHHYEeCKHUE MHHepanbl (KaJbLWT), JHUIICHHbIE KpUCTAIINYECKON
CTPYKTYypbl. K HUM OTHOCSATCS )K€MUyr U SHTapb. JKeMUyr — 3TO €IWHCTBEHHBIA U3 FOBEIUPHBIX
MaTepHuaIoB, 00Pa3yIOLIUIICS B TEJIe MOJUTFOCKOB U BIIOJTHE BEPOATHO, OJTUH U3 IPEBHEHININX KAMHEH,
VCIIOJIb30BABIINXCS B KAUYECTBE YKPALIECHMS.

Jpyroit MUHEpaJT 3TOM TPYNITBI UMEET MHOTO TTOATUYECKUX HA3BAHUIN — «TOPSIIIUN KaMEHbY,
«J1ap COJHLA», «CIE3BI MOps». IJTO SHTAPh WIM HCKOmaemas cmoja. B Karmsix sHTaps MOXHO
OOHapyXHTh Yelryto peid, 0abouek U OPEeBHUX XKYKOB. M3 siHTapsi ObLia BBIMIONHEHA OTHENKA
JIEreHIapHOM SIHTapHON KOMHAThl B JIETHEH PE3UICHLUU POCCHUCKUX ummeparopos B Llapckom
Cere.

Kak sxe oTmu4uTh OIMH MUHEpAJ OT Apyroro? B 3ToM BaM moMoryT ocoOble AMarHOCTHYECKHE
MPU3HAKW: BHEUTHUH BHUJ MUHEpaJa, ero IBET, OJeCK, TBEPIOCTh U JIpyrue. OcoObIX CBONCTB WIN
JUArHOCTUYECKUX NMPU3HAKOB Y MUHEPAJIOB JJOBOJILHO MHOTO. [103TOMY MBI pacCMOTPHUM TOJIBKO TE,
KOTOpBIE JIETKO OMPEEINTh, HE 001aast CrieualbHbIMU 3HaHUSMU B MUHEPAJIOTHH.

Bo-niepBrix, ner. llBer mMuHepama — mepBoe, uro Opocaercs Ham B Tia3a. Hekotopwie
MUHEpaIbl MOTYT UMETh MOCTOSIHHBIA I[BET WJIM OTTEHOK, APYTHe€ — MEHSIOT €r0 B 3aBUCUMOCTH OT
npumeceil. Hanmpumep, KHHOBaph BCeraa KpacHas, a cepa — UMEET JKenTble oTTeHKU. K Munepanam ¢
HEIMOCTOSSHHBIM, MEHSOIIMMCS [IBETOM MOYKHO OTHECTH YK€ YNOMSHYTBHIM HaMH KBapl. MHorum
M3BECTHBI IparolieHHble KaMHHU — KpacHbIN pyOUH, CHHUI candup.

He o6Omagass cnenuanbHBIME 3HAHUSIMH MOXKHO OIPENETUTh TBEPAOCTh MUHEpama.
Nzyuaemblit MuHepa 1u00 napamnaeTcs 3TaJOHOM M TOT/Ia €r0 TBEPAOCTh HUXKe, THOO0 He [apanaercs
Y TOTZla €ro TBEPAOCTh BhINIE 3TajgoHa. HanmeHee TBepablii B HIKale — MUHEpaJ TaJbK, CaMbli
TBEPABIM — anmMa3. HanpumMep, ucnbpITyeMblii MUHEpaJ IJapanaeTcs Tona3oM, a cam Ijapanaer arnaTur.
3HauuT, HAIll MUHEPAJl UMEET TBEPJOCTh, AaHATIOTUYHYIO MJIH OJHM3KYI0 KBapily — 7. st onpeneneHus
TBEPJOCTH MHHEpaja COBCEM HE 00s3aTelbHO HMETh JTAJOHHYIO KAy TBEPAOCTH. MOXKHO
BOCIIOJIB30BaThCSl TEM, UTO «IOJ PyKoi». HOrore Ha pyke mMeer TBEpIOCTh 2, MeIHAas MOHETa —
boinee 3, cTaIbHOM HOXK — Ooiee 4, cTekyo — 0oJjiee 5.

Hexoropble MUHEpabl UMEIOT BKYC (CUIIBBUH), IPYTHE — FOPAT (cepa), TPETbH — IUIABSITCS U

M3JA0T IPU 3TOM IPUATHBIN 3amax (siHTaph). YeTBepThle — pacTBOPSAIOTCS B BOAE (TaJIUT), IATHIE —
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KOBKHUEC (30.HOTO) UT.AO. OHpeI[eHI/IB OCHOBHBIC TUArHOCTUYCCKHUC ITPU3HAKU MHUHCPAJIa, B I[&HbHGfILHCM
MOXHO BOCITIOJIBE30BaTLCA CIPABOYHUKAMU-OMPCACIUTCIAMU MUHCPAJIOB U TOPHBIX IMOPOX, 4TOOBI
Y3HATh €T0 Ha3BaHUE, OCTAJILHBIC CBO¥CTBa U 00acTH IMPUMCEHCHU .

3aoanusn

1.3anonHATE TAOMUILY, UCTIOIB3Ys MaTepral TeKCTa. B KIeTKaxX CTaBSTCS 3HAKH «» U «-»

Haszpanue Bcerpeuan He Bugen uu Crplman V3nan Hpasurcs
MUHEPATIOB — TaKou pasy Ha3BaHHE CEeroJHs Ha3BaHUE
Pa3HOBUIHOCTEHN MHHEpa
KBapua

2.3anonHuTe TabIUILYy, UCTIONB3Ys HH(POPMALIUIO U3 TEKCTa

HasBanue rpynmnsl MUHEPAIOB [IpuMepsl MUHEPAIIOB, CBolicTBa 3TUX MUHEPAJIOB
OTHOCSILIMXCS K TPYIIIEe

«CaMOPOOHBIC»

OKCHUJOB U TUAPOKCUIOB

OpPraHn4eCKrUC MUHECPAJIbL

3.CocTaBbTe aNropuT™ JIEUCTBUM JIs1 OIpEIeTICHUSI TBEPAOCTH MUHEpaa.

4.Pemure 3amauy: Mmeetcst oOpaszen muHepana. OH mapanaercs CTEKJIOM, HO caM I1aparaer
MEIHYIO MOHETY. B Kakux mpenenax HaxOAUTCS 3HAYEHUE €r0 TBEPAOCTU. TBEpPAOCTbh MEIHOU
MOHETBI U CTEKJIa HalJI! B TEKCTE.

5. 3anumunTe Ha3BaHWS TOPHBIX MOPOJ, KOTOPHIE HCIIONb30BAJIUCh MPU CTPOUTEIBCTBE B
Mockse, B TOM NOpSJIKE, B KAKOM OHU IIPUBEICHBI B TEKCTE:

MuHepansl cjaraloT ropHble MOpoabl. UYTOObI MO3HAKOMUTHCS C TEM, KaK YeJIOBEK
WCIIOJIB3YyeT TOPHBIE TIOPOABI, COBEPIIUM HEOONBIIYI0 JKCKYpCHIO IO cToymie Poccuiickoit
®enepannu — ropoxy MockBe U BHUMATEIbHO MIOCMOTPUM 110 CTOPOHAM. ABTOMOOMIIbHBIE TOPOTH
ropoja MOKPBITHI ac(abToOM, KOTOPBIA MPOU3BOAUTCS U3 CMECH OUTYMOB C TPaBHEM H IIECKOM.
I'paBuii, mecox — 001OMOUHBIE OCagO0YHbIE TOpHBIE MOpoasl. [Iporymsemcs mo KpacHoii miomiaay.
OHa BbIMOIIIEHA TUaba3oM — BYJKaHUUYECKOW TOPHOW TMOPOMOH, MO COCTaBy ONHM3KOM K 0a3ajbTy.
benmokaMeHHbIE XpaMbl CTOJUIBI TOCTPOEHBI M3 H3BECTHSIKA — OCAJ0YHOM TOPHOW IOPOIBI
XUMHUYECKOTO WM OPTaHUYECKOTO MpOoUcXokaeHus. [locTaMeHThl TaMATHUKOB, HAOCPEKHBIE PEKH
MoOCKBBI, IIOKOJIA 3AaHUIA U MOJIBI HA MHOTHX CTAHIIUSX METPO BBIMIOJTHEHBI U3 KUCIIOW, TITyOUHHOM

MarmMaTH4ecKoi mopoAbl TPaHUT Pa3HOOOPA3HBIX OTTEHKOB U TEKCTYP.

Tema 7: Ammocgepa 3emnu
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.Ammocgepa ooxcusnsiem 3emmo. Oxean, mops,
peku. Pyuvu, pacmenus, scueommuule, uenosex — ece
Jocueem 6 ammocgepe u oOnazodapsa eu. 3emis
niasaem 6 6030YUHOM OKeaHe, e20 80IHbl OMblBAIOM
KAK 6epUIUHbBL 20P, MAK U UX NOOHONCUSL, A Mbl JHCUBEM
Ha OHe JmMo20 OKeaHd, CO BCex CMOPOH UM
oxeaueHHvle, HACKEO3b UM NPOHUKHymble... He xmo
UHOU, KAK ammocgepa NOKpvieaem 3eleHbl0 Haulu
nOJA U JIy2d, NUMAem U HeN’CHbLLL Y8emoK, KOmMopbiM
Mbl 100yemMcs, U 2pOMAOHOe, MHO208EK0B0e 0epeao,
3anacarowee pabomy COIHEUHO20 Jyud, 4moobl
omoamuv HAM ee BNOCIe0CMBUL. .

K.®nammapuon

Texcmul 014 umenus:

3emist okpykeHa arMmocdepoil. 1o armochepy K. @mammapuoH Ha3zBan BO3IYIIHBIM
okeaHoM. [lo cBoemy CTpOEHHIO BO3AYIIHBIM OKEaH HAIIOMHUHAET JOM. Y HEro TOXE €CTh CBOU
«OTAXKU.

IlepBslii «3Tax» — TpONocgepa. ITOT CI0U MPOCTUPAETCS, B CPeHEM, 10 11 KM Haj ypoBHEM
MODsI, U TEMIIepaTypa B HEM MAJAET C BHICOTOM.

Bropoii «3Tax» — crparocgepa. OH pacnionaraetca Mexay 11-mM u 55-M KM HaJl ypoBHEM
MOPsI. 37eCh ITAPCTBO CTYXKH C MPUOIM3UTEIHLHO TOCTOSTHHOM TeMriepaTypoit 40 rpaaycoB HIKE HYIIS.

Tpetuii «3Tax» — Me3ocdepa. ITOT c10i 3aHUMAET IPOCTPAHCTBO MEXTY 55-M U 80-M KM OT
NOBEpXHOCTH 3Jemiu. Bo3ayx 37ech CHIBHO paspexeH. XapakTepU3yeTcs MOHMXEHHEM
TeMITepaTypsl ¢ BbicoTON; MakcuMmyM (0°C) TeMriepaTyphl pacroioKeH Ha HUKHEH TpaHuIle, MoCcye
4yero Temreparypa HadauHaeT yosiBath 10 —70° mimm —80°C .

YetBepThlii «dTax» — TepMocdepa. Bo3nyx ele cunbHee pa3pexeH. 31ech HEBUAAHHAs Kapa
— 1000-2000 rpagycos Llenbcus.

[Tarerit «dTaX» — 9K30Ccdepa, T.e. BHENIHSA 0000uka arMocdepsl. Beicora sToro ciost 500-
600 kM. Bo3ayx 31ech paspexeH eme cuibHee, ueM B Tepmocdepe. Temreparypa Bo3myxa, Kak U B
Tepmocdepe, 31ech BRICOKA U MIPOCICKUBACTCS CIA0BIH POCT TEMIIEpaTyphl C BBICOTOM.

MpbI ’KMBEM Ha JHE BO3AYIIHOIO OKeaHa. BeiencTBue CBOEH TSAKECTH BEPXHUE CIIOU BO3yXa,
MoI00HO BOJIE B OKEaHE, IaBAT HA HIDKHUE CIIOM U CKUMAIOT MX. BO3AYyIIHBIN CIIOH, MPUIIETAIOIIHA
K 3emiie, UMeeT HauOoJIbIIYIO INIOTHOCTH. Bee Tena, Haxoasiuecs Ha 3emiie, UCIIBITHIBAIOT JaBlIeHNe
Bcel arMmocepsl. Ero Ha3piBaroT arMochepHbIM 1aBneHrneM. ATMOC(hepHOE AaBlIeHUE YMEHbBIIIACTCS

¢ BbicoTOM. Tak, aTMoc(epHOe TaBlieHHe Ha BEPXHUX ATa)KaX BBICOTHOTO 3aHUsI MEHBIIE, YeM Ha
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nepBoM staxe. s uzMepeHust arMOChEpHOro JaBIEHHs MCIONB3YIOT NprOOopsl. OAMH U3 HUX —
OGapomeTp-aHepous.

3aoanusa:

1. [TpoBeauTe KCIEPUMEHT | MONIPOOYyiTe 0OBSICHUTEL HabII0MaeMoe sBiieHrne «Boma B
NEPEBEPHYTOM CTaKaHe» (puc.2).

Haneiite B crakan Boay M0
camoro kpas. Ilpukponre crakan
JUCTOYKOM  IUIOTHOM  Oymarum W,
npunepxkuBas ~ Oymary  JIaJOHbIO,
OBICTPO TIEPEeBEPHUTE CTaKaH KBEPXY
nHoM. Tenepp yoepure nagoHs. Bona u3
CTakaHa HE BBUIbETCH.

2. JlaBnenue aTMocepHOTro

BO3yxa Ha OyMmary OoJbIlle JaBJICHUS

BOJBI Ha HEC. HpOI[OJ'DKI/ITC MPEIJIOKCHUC CJIOBAMU U3 OMMUCAHUA SKCIICPUMCHTA: «Bopga u3 crakana
HE BBIJIMBACTCS, IIOTOMY YTO...>»

3.3anonHuTe TAOIUITY, UCTIOIB3YS HHGOPMAIIUIO, COACPIKAIIYIOCS B TEKCTE.

PucyHok 2
HazBanue CJIOCB, U3 KOTOPBIX Bricora cios Haa YpOBHEM OCOGCHHOCTI/I N3MCHCHUS
COCTOHUT aTMOC(I)epa MOpA TEMIICpaTypPhL

4. [IpuBeauTe MPUMEPHI MIPOSBICHUS aTMOC(HEPHOTO JTaBICHUS BOKPYT HAC.

5. IlpouymnTaiiTe TEKCT U BCTABbTE MPOIYIIEHHbBIE CIIOBA:

Haxonmsace Ha BBICOKOM TOpE, albIIUHUCTBI 3aBUHTWIIM KPBIIIKY ITYCTOM IJIACTUKOBOM
OyThUIKH. Koria OHYM CITyCTHIIHCH K MTOTHOXKHUIO TOPBI, TO OOHAPYKUITH, 9YTO CTEHKH Oy THUTKM HEMHOTO
CMSTBHI M BIABJICHBI BHYTPb. byThUIKa ObLTa 3aKphiTa, M TEMIIEpaTypa BO3[AyXa B HEil ocTaBayiach
MOCTOSTHHOM, CJIeIOBaTeNbHO, aBJIeHHE BO3AyXa B OyThbUIKe HE MeHsIoch. CHapyXu Ha OyTBUIKY

JIENUCTBOBAJIO nasinenue. [lo Mepe cmycka ¢ ropsl JaBJICHUE

N IIOCTCIICHHO CXKHUMaJI0O CTCHKH 6YTBIJ'IKI/I.

Tema 8: Ynuxkanvnocmo naanemot 3emnn. Ycnoeus 01 cyuiecmeo8anus HcusHu Ha

3emne. Ceoticmea rcugvix Op2anu3Imoe
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«Bce mvl naccadxcupvl 00H020 Kopablis no umeHu
3emna, a 3nauum, nepececmv U3 He20 NPOCMO He-
Kyoa. Bom nouemy ece oicumenu nianemot 0014CHbL
coobwa cnacams ce0l 0OwWULL OOM»
AHtyaHn e CeHT-OK31011€pH
Bonpocul ona oocyymcoenusn:
— CornacHsl 11 BHI ¢ (paHiry3ckuM nucatenem? [Touemy?
— O 4ém 3acTaBiseT 3a{yMaThCsl 3TO BbICKA3bIBAHUE?
— Kakue npobaembl, KOTOpble TpeOYIOT OT JII0JIeil HeOOXOAMMOCTH «cIacaTh CBOW OOIIMI
JIOM», BBl MOKETE Ha3BaTh?
— Ilouemy 3T0 BbICKa3bIBaHUE cTaio 3nurpadom 3auatus? O yem OyneM roBoputh? BaxHo
JIY 3TO JUIsl Bac, moyemy?
Texcm Onsa umenus:
VHHKaJIbHOE pa3HOOOpa3ue MOBEPXHOCTH 3€MJIM HPOSBISIETCS HE TOJNBKO B U€pEJOBAHUU
BOJIbI M CyIIU. 3€MHasl IOBEPXHOCTh — OTPOMHAsi MO3aMKa U3 TMFAaHTCKUX PAaBHHUH M BBICOKUX TOD,
HEMPOXOIUMBIX JIECOB M ITyCThIHb, OOJIBIIMX TOPOJIOB U HE OCBOSHHBIX YEJIOBEKOM IMPOCTPAHCTB.
Ha 3emiie BoIEnsAOT 4 IPUPOAHBIE 0O0IOUKH:
Jlutocdepa — 1BEpaast o600uka 3emau. COCTOUT U3 36MHOU KOPHI M BEpXHEH YaCTH MaHTHH.
I'mapocdepa — Bogras obonouka 3emnu. E€ npunsaTo nenuts Ha MupoBol OKeaH, KOHTH-
HEHTAJIbHBIE IOBEPXHOCTHBIE BOJIbI U IIOJI3EMHBIE BOJIBI.
ATmocgepa — razopas 000J04Ka, OKpYy’Karollas IIaHeTy 3emito. BHyTpeHH:s e€ nmoBepx-
HOCTh MOKPBIBACT THAPOC(EpPY M YACTUYHO 3EMHYIO KOPY, BHEIIHSS TPAaHUYHUT C OKOJIO3EMHOM Ya-
CTbIO KOCMHUYECKOT'0 ITPOCTPAHCTBA.
Buocdepa — ob6oouka 3emin, 3acenéHHas )KUBBIMH OpPTaHU3MaMHU, HAXOAIIASACS TOJ MX
BO3/ICIICTBUEM M 3aHSTAasl IPOLYKTAMH UX KM3HENEATEIbHOCTH.
I'maBHast 0cOOEHHOCTH 3€MJIM — TO, UTO OHA SIBJISIETCS TUIAHETOH JKU3HU. 3/1€Ch CIOXKUINCH
HE00XOIMMBIE YCIIOBUS Il CYILIECTBOBAHUS JKUBBIX OPraHU3MOB:
— aTtMocdepa 3eMiIH IPOIMYyCKaeT JOCTaTOYHOE KOJIMYECTBO COJTHEYHOIO CBETA;
— HEBHMJIMMOE MarHUTHOE I10JI€ B HEAPAX 3E€MJIM 3alUINAeT €€ OT BPEJHOI0 KOCMUYECKOIO
U3ITy4EHUs;
— BOJla Ha 3eMJIe CYIECTBYET B 3-X COCTOSIHUSX: I'a3000pa3HOM, TBEPIOM U KUJKOM;
— pacTeHMsl, BO3HUKIINE Ha Cylle 3eMJIU, YBEINYHUIN KOJIMYECTBO KUCIIOpoia B aTMoc(epe.
3aoanusa:

1. Odopmure nuhopmanuio B TeKCTE B BUIE TAOIHIIBI K Tpad)-CXEMBI.
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2. Kak BbI MOKETE TI0y4acTBOBATh B 0XpaHe MUPOBOI0 OKeaHa OT 3arps3HEHus, Bellb 10 O11-
xaitrero mops 6onee 1000 kunomeTpoB? CocTaBbTe BOSMOXKHBIN TUTAH JCHCTBHIA.

3. BelenuTe OCHOBHYIO MBICIIb B HMXKEIPEJCTABICHHOM TekcTe. Ilpeanoxure 3aronoBok
TEKCTa:

ConHie UrpaeT o4eHb OOJBIIYIO POJIb B )KM3HM HAllleH IJIAaHETHl — OHO MCTOYHHUK CBETa U
teruia Ha 3emiie. CONHIIE OCBEIIAET U COrpeBaeT Hally IJIaHeTy, 0e3 3TOro He ObUIa ObI BO3MOXKHA
KHU3Hb Ha HEW HE TOJBKO YeNIoBEKa, HO Jaxe MUKpoOopraHu3mMoB. COJIHIIE — IVIaBHBIA (XOTS M HE
€IMHCTBEHHBII) ABUraTeIb MPOUCXOASIINX Ha 3eMJiIe TPOLIECCOB.

4. BcTaBbTe NpOIYILIEHHBIE CIIOBA:

3Hauenue arMocdepsl A7 )KU3HU Ha 3emIIe:

- OT MCTCOPHUTOB U OITIACHOI'O0 KOCMHWYCCKOT'O U3JITYUCHUS,

- TCIIJIO B HOYHBIC YaChI,

- KHUBBIC OpTaHHU3MBI HCO6XOI[I/IMBIM AT AbIXaHUA KUCIIOPOAOM,

- YIJIEKUCIIBIN a3 UIisl TUTaHUS PACTEHUI;

- yepes COBEpIIACTCS KPYTOBOPOT BOJIBI.

5. CocrtaBbTe BOMPOCHI K CIEAYIONIEMY TEKCTY.

Kupoit Mmup odeHbr MHOTOOOpaszeH. CylIecTBYyeT OKOJO 2 MJIH. BHUIOB XKHBOTHBIX, OKOJIO
500 TBIC. BUZIOB PACTEHU, COTHH THICSY IPUOOB, THICSYU BUJIOB U €Ille OOJIbIIIE IITaMMOB OaKTEPHIA.
Mpmuorue BU/BI €IIIC HE OIIMCAHBI. CprKTypHaH CJIOKHOCTbD, THUIIbI IUTAHUS, 2 KU3HCHHBIC IIUKIJIBI, UC-
TOPUYECKUN BO3pacT 3TUX TPYII OPraHU3MOB OYEHb CHIIbHO pa3nndaroTcs. Ho Bce opraHu3Mbl
JOJKHBI UMETh HEYTO 0011ee, YTO OTINYAIO0 Obl MX OT HEKHUBOM MPUPOIBL. ITO OOMEH BELIECTB U
SHEPTHHU, CHOCO6HOCTB K Ppa3MHOKCHHUIO U Pa3BUTHIO, U3MCHYHUBOCTb U YMCHUC HpHCHOC&GJ’II/IBaTBCH

K YCJIIOBHAM CpCbI.

6 xkiacce
Tema 1: Teno u eewgecmeo. @opma, 00vém, nromunocms. Macca. Hsmepenue maccot men.
Eounuuyvt maccot

Texcm 01 umenus:

Ou3MKH Ha3bIBAIOT (PU3MYECKUM TEJIOM WIIA IPOCTO TEJIOM JIt000i peMeT. DTO MOXKET OBbITh
YeloOBEK, aBTOMOOWJIb, 3eMIilsi, OKpyKaromias ee armocdepa u Jake TyMaH, OOpasyroIuiics u3
BOJISTHOTO T1apa MPH KUTIEHUU BOJBI.

JIro6oe (uzmueckoe Teno COCTOMT M3 OAHOTO MJIM HECKOJbKUX BellecTB. MHorna Ha3zBaHue
BEIIECTBA OTPAXKAETCS B HA3BAHWU TeJa: HAIIPUMEP, Mbl TOBOPUM: «MEIHBIA MPOBO», CTEKIISTHHBIN
CTakaH, MeTaJuTMuecKas uria, (asHcoBas Tapeyka, Pe3WHOBBIA Msd, MoxaeBas Karuis. CBoiicTBa

BEIIIECTBA M3Yy4aeT HE TOJIBKO (pr3MKa, HO M ONM3Kask K Hell HayKa XUMHUSL.
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Kaxnoe ¢usndeckoe Teno WM SBICHUE XapaKTEpU3yeTCs ONpeNelIeHHBIMUA (PU3MUECKUMHU

BeNIMYMHAMU. BOT HeKoTOpble MpUMephl (U3NYECKUX BETUYMH: Macca, CKOPOCTh, 00BEM, BpeMs,
____ TeMIeparypa, JUliHa.

[Tpu u3ydeHuu Tem U ABIEHUH HE0OXOIUMO ITPOU3BOIUTH U3MEPEHHUS
¢u3nuecknx BeauuuH. Kakayro (U3MYECKyl0 BETHYHMHY H3MEpSIOT B
ONPEIEICHHBIX EIUHULAX, KOTOPbIC HAa3bIBAIOT EAUHULIAMU W3MEPEHUS
| naHHOW BenuuuHbI. Hampuwmep: ¢usndeckas BennuuHa — macca. Equnnna
M3MEPEHMsI MacChl — Krutorpamm. IIpuMepHo Takyro Maccy MMeeT OMH JIUTP
BOJIbI. DTO OCHOBHAs €IMHULIA U3MEPEHU MacChl. ECTh enie He OCHOBHBIE:
rpaMM, MWJUIMTPaMM, TOHHa, IieHTHep. Camblii mpocToil crocod

onpeJeJIeHUsI MAacChl TeJla — B3BeIIUBaHUE Tela (puc.3).

Pucyrok 3 [Ip B3aMMOACHCTBHM TEJI, HMMEIOIIMX PA3HYI Maccy, CHIIbHEe
U3MEHUTCS CKOPOCTh Teja, UMEIOLIEr0 MEHBIIYIO Maccy.

XapakTepuCTUKOW BEIIECTBA SIBISETCS (DU3MYECKas BEIWYMHA IIOTHOCTh. [IMOTHOCTH
BEIIECTBA paBHA OTHOIIICHUIO MacChl OJHOPOIHOTO TENa, COCTOSIIIETO U3 3TOTO BEIIECTBA, K 00heMY
Tena. C IUIOTHOCTBIO PA3JIMYHBIX TBEPIBIX, )KUJKUX TEJI M Ta30B Bbl MOXKETE MO3HAKOMUTLCS MPU
MOMOIIIM CIIEIUATbHBIX TAOIHII.

Bonpocut ona oocysymcoenusn:

- O 4ém roBopurcst B TekcTe?

- Yto HOBOTO y3HAIH?

- I'ne u xorma BbI CMOKETE BOCIIOIB30BATHCS ITUMU 3HAHUSAMHU?

3aoanusa:

1. Chopmynupyiite 0COOCHHBIE CBOWCTBA BOJIbI, OMIMCAHHEIE B CIEAYIONIEM TEKCTE.

Boma — omHO M3 cambIX pacnpOCTpaHEHHBIX BEIIECTB HAa 3emile, OJHAKO €€ CBOMCTBa BO
MHOTUX OTHOILIEHUSX SBISIIOTCS UCKIIOUUTENbHBIMU. Hampumep, MIOTHOCTh MOYTH BCEX BEIIECTB
B TBEPJIOM COCTOSTHUU OOJIbIIIE, YeM B )KHJIKOM. Boa sSBISeTCS BAXKHBIM HCKITFOUEHUEM — TUIOTHOCTD
apgaa cocrasisieT 0,9 OT IIOTHOCTH BOABL. DTO, Ka3ajloCh ObI, MaJIo€ OTIMYKE IIJIOTHOCTH JbJa OT
IUIOTHOCTH BOABI pa3pyllaeT ropbl: MONaBiiasi B TPEIIMHbI CKaJl BOAA 3aMEP3aeT U, MPEBPaTUBILKCH
B OoJiee «0OBEMHBIINY JIe]T, PACIIUPSET UX.

2. Nomamrssist maboparopusi:

Tpebyercst cpaBHUTH MIOTHOCTh CaXapHOTO MECKa M IUIOTHOCTh PEYHOro mecka. Onummre,
Kakoe 000pyJ0oBaHHE HEOOXOAMMO JIJIsl MPOBEIEHUSI DKCIIEPUMEHTA, KaKhe ACHCTBHS BBl JTOJKHBI
BBITNIOJIHUTD, KaKHe U3MEPEHUS TIPON3BECTH.

3. Bemmummre u3 TEKCTa MepeurciIeHHble PU3NYECKUe Tella B TaOIuIly. YKaKUTe BEIIeCTBO,

N3 KOTOPOTO COCTOUT KaXKX10€ (1)I/ISI/I‘ICCKOC TCIIO.
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dusnyeckoe Teno Bemectso

4. «Buumanue, cMepTenbHbIA HoMep!» - Tak 0OBABISAIOT LIUPKOBOW HOMED, MOKa3aHHBIN Ha

pucynke . Ha camom nm nene oH Tak onaceH? Brickakute u 000CHYHTE CBOE MHEHUE.

Tema 2: Cmpoenue eeuwjecmea. Amomut u monexynvt. Mooenu amoma.
Texcm Ona umenus:
[IpenmosnoxxeHue, 4To BEIIECTBO COCTOUT U3 MENbYANIINX HEBUAUMBIX IV1a3y YacTHULl, OTHUM
13 MEePBBIX BhICKA3aJl APEeBHETpEeYeCKUi yueHbIi J[eMokpuT. OH Ha3Baj 3TH YaCTHUIHI aToMaMu. Bce
OKpY>KaOIllM€e HAC TeJa COCTOSAT U3 aTOMOB.
ATOMBI 00BETUHSAIOTCS B MOJICKYITBL. Ha prucyHKe HM300pa)KeHBI MO MOJIEKYT HEKOTOPBIX

BEIECTB.

Ce

Moasnekyna eodopoda Moasnekyna Kuciopoda Moanekyna 600bl

Morekyna BOIbl COCTOUT M3 JBYX aTOMOB BOJOpOJa M OIHOTO aroMa Kuciopozaa. Ilpu
KOMHATHOM TeMIIepaType BOAOPOA M KHUCIOpOJ — Ta3bl. Boma ke mpu KOMHATHOM TemIieparype
HAXOIUTCS B )KHJIKOM U Ta3000pa3HOM COCTOSHUH (BOISTHOM TIap).

Nurepecno! Ecnu Bce Tena coCTOAT U3 MOJIEKYJI, TO MOYEMY Tella Ka)XKyTcsl HaM CILTOIIHBIMU?
ONBITHBIM NOATBEPKICHUEM MOJIEKYJISIPHOTO CTPOEHHUS BEIIECTBA CTaJ0 OTKpPbITHE BpoyHOBCKOTO

IBUKEeHHs. MoJIeKyibl BEIIeCTBa HEMPEPHIBHO ABMXKYTCSA. MOJIEKyIbl BEIIECTBA MPUTATHUBAIOTCS U
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OTTAJIKUBAIOTCS IPYT OT Jipyra. B razax MoseKymnbl HaXOAATCs APYT OT JIpyra Ha pacCTOSIHUSIX, MHOTO
OOJBIIUX Pa3MEPOB CAMHX MOJIEKYJd. B KHIKOCTAX M TBEPIBIX KPUCTALIMYECKHX Telax — Ha
PAcCTOSHMSX, CPAaBHUMBIX C pazMepamMu MoJieKyl. Ho B TBepabIX Tenax pacoOKEHHE MOJEKYI
YIOPSAOYEHHOE, a B razax M *HUAKOCTIX — OecriopsaouHoe. ['a3 3aHUMaeT Bech Mpel0CTaBICHHbIH
eMy 00BeM.

B nagane 20-ro Beka ydeHblE yCTAHOBUIJIM, YTO aTOM SBJISIETCS COCTaBHBIM: B HEM €CThb
qpe3BLIqaﬁH0 MaJjioe aTOMHOE PO, BOKPYT KOTOPOTO JBUXKYTCS IEKTPOHBI.

/ B nanpHeleM BBISICHUIIOCH, YTO U aTOMHOE SIAPO — TOXKE COCTABHOE:
\\ OHO COCTOMT W3 IPOTOHOB M HEUTPOHOB. Mozenp aroma BOJOPOAA BBINVIAINAT
TakK: B IICHTPE aTOMHOE PO, BOKPYT HETO 110 OpOMTE BpalllaeTCs OIUH dIEKTPOH
\ / (puc. 4). ATOMBI pa3IMYHBIX BELIECTB UMEIOT Pa3HOE CTPOCHHUE.
PucyHok 4

3aoanusn:

1. YToOBI MO’KHO OBUIO YBUIETH MOJIEKYITY Macjia HEBOOPYKEHHBIM TJIa30M, €€ MPHUIIIIOCH ObI
YBEJIMYUTH B MIJITHOH pa3. Kakum ObI cTanm TBOM poOCT, €ciau Obl Thl YBEIHYUIICS B MIJUIHOH pa3?
HaiinuTe Ha KapTe MUpa HECKOJBLKO CTPaH, Ha TEPPUTOPUHN KaKAOW M3 KOTOPHIX KaxKIbIH U3 BaC MOT
OBl B TAKOM CITy4ae YMECTHUTHCS, €CTIU Obl 3aX0TeN MPUIeUb?

2. OgHa MosieKyJia yITIEKMCIIOrO ra3a COCTOMT M3 OJHOIO aroMa yIiIepoAa U JIByX aTOMOB
KHCIIOpOJa, IEHTPHI KOTOPBIX HAXOAATCS HAa OAHOM IPSIMOM (aTOM yIJIepoAa HaXOJUTCS IOCEPEIUHE).
N300pa3urte cxemMaTnyecku MOJIEKYTy YIIEKHUCIOrO ra3a U M3rOTOBBTE €€ MOJiebh U3 3yOOUHUCTOK U
IJIACTHIIMHA.

3. Haiizute B TeKcTe ONWUCAaHHWE CTPOEHMSI TBEPIABbIX TeJ, JKUAKOocTed M ra3oB. Ecmn
IPEICTaBUTh, YTO Ka)KJbIM YYEHHMK KJacca — MOJIEKYJa, TO, YTO HAllOMHUHAIOT YYEHUKH Kiacca:
KPUCTAJIINYECKOE TBEPJOE TEJIO, JKUJIKOCTh MUJIH T'a3 B CIEAYIOUUX CUTyalUsIX:

a) B TOJIIIE Y HOBOTO paclucaHus?

0) Ha mepemeHe?

B) BO BpeMsi ypoka?

4. HyXHO coCTaBUTh 3amady, oTBET KOTOpoil «Tosibko rasz». Beiaenure u3 mpoOYMTaHHOTO
TeKCTa MHPOPMAIIHIO, KOTOpas UMEeeT 3HaUeHUE JIJIsl pelIeHHs] 3TOM 3a/1auu.

5. Haiigute B TeKCTE KITFOUEBBIE CJI0BA, OOBSICHSIIOIINE CTPOCHUE BEIIECTBRA.

6. Kakoe cnoBo nuuiHee: mpoToH, Macca, aroM, HEUTPOH, MOJIEKYJIa, JIEKTPOH?

Tema 3: Tennoewvie asnenun. Tennonepeoaua. Buovt mennonepeoauu. Temnepamypa.
HIxanvi memnepamyp. Tennoeoe pacuupenue. Ucnonv3ogeanue agieHus menioeozo

pacuwiupenus 0nsa umepeHus memnepanypul
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Texcm Ona umenus:

B okpykaroiiiem HacC MEpe MPOUCXOIAT Pa3IUYHbIe (PU3UYECKUE SBICHUS, KOTOPHIC CBSI3aHBI
C HarpeBaHWEM U OXJaXIECHHEM Tell. Mbl 3HaeM, 4TO NpU HarpeBaHUM XOJIOJAHAS BOJA BHAJale
CTAHOBUTCS TEIUIOH, a 3aTeM ropsaueid. Takumu ci1oBaMHU, KaK «XOJIOAHBINY, «TETUIBIY U «TOPSTUHII
Mbl YKa3bIBa€M Ha pa3IMYHYI0 TeMIleparypy Teji. SIBleHus, CBS3aHHbIE C HarpeBaHUEM WIH
OXJIQXXJICHHEM TeJl, C ©3BMEHEHHUEM TeMIIePaTyphl, HA3bIBAIOTCS Meni08bIMU.

OOHMMH TTQZIOHBIO CTaKaH TOPSUEro 4as: TBOS pyKa HAYHET HarpeBaThcs, a 4ail Oymer
OCTBIBaTh OBICTpEE. DTOT OMBIT MOKAa3bIBAET, YTO MPU KOHTAKTE JIByX T pPa3HON TeMIepaTypbl
MEXIy HUMH [POUCXOOUT  menionepedayda. ITOT BHUJ  TeIUIONEpeNauyd  Ha3bIBaeTCs
menaonposoonocmoto. OIHH BeLIECTBa O00NTAaTAlOT XOPOIIEH TEIIONPOBOIHOCTHIO (HAIpUMeEp,
METaJIbI), & JPYrHe — IUIOXOH TEeIUIONPOBOMHOCTBIO (HApHUMEp, IIEPCTh, MEepbs MTHII, Oymara,
npoOKa, TKaHb, Pa3IMYHbIEC TEIUIOU30JIALIMOHHBIE MaTepUAIIbI).

[Tomepxu pyky Ham ropsdei Oarapeedl OTOIJICHHS — ThI IMOYYBCTBYEIIb, YTO OT HEE
NOAHUMAeTcst Oosiee JIETKUHA TEIUIBI BO3/AyX, KOTOPBIM HAarpeBaeT TBOIO pYyKYy. OTOT BHJI
TeIUIoNepeIad, 0OyCIOBICHHBIN MTOTOKAMH T'a3a MW KUIKOCTH, Ha3bIBAETCS KOHGEKYUEl.

Bcenomnn, kak skapko ObIBaeT y ropsiuero kocrtpa. Ho ecnu Mexay JUIIOM M KOCTPOM
pa3MecTUTh XOTs Obl JUCT OyMmaru, JIMIO MOYYyBCTBYET XoJIo[. Tak mposiBiseTcs euie OAUH BUJ
TEIUIONIEPEAau — U3TYUECHUE.

Tel, HaBepHOE, YK€ MHOTO pa3 IMOJB30BAJCI MepMOMEempoOM — MEAUIMHCKAM, YTOOBI
U3MEPUTh TEMIIEpaTypy Teja, CHUPTOBBIM TEPMOMETPOM, UYTOObI MU3MEPUTH TEMIEpPaTypy BOIbI B
BaHHE WJIM TEMIIEPATYpPy BO3yXa Ha YIHUIE. DTO )KUAKOCTHBIE TEPMOMETPBHI. J[efCTBUE KUIKOCTHBIX
TEPMOMETPOB OOYCIIOBICHO PACIIMPEHUEM KUAKOCTHU MPU HATPEBaHUU. TeMIepaTypy Mbl PUBBIKIH
u3MepATh B rpanycax Llenbcusa. Temmeparypa 3amep3aHusi BoAbl (IIpeBpallleHHs] €€ B JieJ) paBHA
0 rpanycam llenscus, Temneparypa kunenust Boasl — 100 rpagycam Llenbcus. Teneps Thl 3HaEIIb,
YTO KUISATOK — 3TO Boga npu temmneparype 100 rpanycos Llenbcus.

Ho cymecTByroT u Apyrue mkaisl.

Ha pucynke wu3o0pakeHa OSKCIIEpUMEHTAIbHAS YCTAaHOBKA, Ha
KOTOPOM MOXXHO H3Y4YUTh IpaBuja, KOTOpblE HYKHO COONIOAaTh MpuU

u3MepeHuu Temmeparypbl. [IpaBuiia mpocTbie: TepMOMETP AOKEH OBITh

MOMEIIIEH B BOJYy U HE KacaThCsl JJHA U CTEHOK cocyaa (puc. 5).

3aoanua:

PucyHok 5 1.3anummTe HOBBIE MTOHATHUSA, CBA3aHHBIE C TEIJIOBBIMU SIBICHUSIMH,
B TOM IIOPSJKE, B KAKOM OHHU BCTPEYAIOTCS B TEKCTE.
2. Onpenenure, kKakass HHPOpPMAIHs U3 MPUBEICHHOTO HUXKE TEKCTa WUMEET 3HAYCHHE IS

pereHus mpodaeMbl TypuCTOB: JKapKuM JIETHUM JHEM TYPUCTHI B JIEPEBEHCKOM KOJOALE HaOpamu

58



YHCTOW XOJIOMHOW BONBL. Bomy oHUM pa3nuiu B TiacTUKOBBIE OyThUIKH. OHU MMOHUMAIH, YTO BCKOPE
BOJla HarpeeTcs. TepMocamMH TYypHUCTHI, K COXAJICHHUIO, HE 3amaciiuch, HO UM OYEHb XOTEJIOCh
COXpaHMTH BOJY TOAOJIBIIE XOJOAHOH, BeIb €0 TaK MPUSTHO OCBEKHUTHCS B JKapy.

3. O0ObsicHUTE AaHHBIC TpaduKa.

Ceprero nogapwin JOMAIIHIOI METEOCTAHIINIO, B KOTOPOil ObLT TepMomeTp. Cepreid pemiwn
HOHa6J'IIOI[aTb, KaK U3MCHACTCSA B €ro0 KOMHATC TCMIICpATypa B TCUCHUC IIHS. Pe3y.]'IBTaTBI CBOUX

M3MEPEeHHI OH MPeACTaBIII Ha Tpaduke (puc. 6).
Temneparypa, ‘C

4. Ucnonp3yst nH(MOpMAIIHIO OTPAKEHHYIO Ha

rpaduke, yKaxxure, Kakoe U3 yTBEP>KICHH SBIIseTCS

SRR R
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PREEEEEQRE R RS

BepHBIM: a) ¢ 20 10 23 yaca B KOMHATE BKIIFOUUIIN

MOILIHBINA HarpeBarelb;

6) ¢ 16 mo 18 wacoB Temreparypa B KOMHATe HE

M3MEHSJIACh;
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Boevn,«  B) € 10 110 12 yacoB B KOMHATE PE3KO MOXOJIOAJIO.
PucyHok 6

5. Vcnonb3ys npennokeHHy0 HHPOPMALUIO, JaliTe OonpelelIeHHe TOHITUS «ITUPOMETPX:

ITpenmnonoxum, 4T0 B OHOM U3 HAy4YHO-IIOIYJISIPHBIX TEKCTOB BaM BCTPETHIIACH CJICTYIOIAs
(pasa «cnonvzosanue H06020 nupomempa nO360OIUNO HAM PEUUmb 603HUKULYIO NPOOTeMY».

[TosicHeHMEe 3HaYEHUS CII0Ba IIUPOMETP» B CTAThe HE OBLIO, 3aTO B CHOCKAaX OBbLIO YKa3aHO
3HAUEHME JBYX JPYTUX CIIOB:

ITupomeramnyprus — COBOKYIHOCTb METAJLTyPrH4E€CKMX IIPOLECCOB, NPOTEKAIOIIMUX IIPH
BBICOKUX TEMIIeparypax;

TUTPOMETP — NPUOOP I U3MEPEHHsI BIIaXKHOCTU BO3/yXa.

3anumIMTe OTBET, MOJIB3YSCh «(HOPMYIION:

IHupomemp — 510 (pomoBoii Tpu3HAK) + (BUIOBOM

OTJIIMYUTENbHBIN IPU3HAK).

6. C nmomotpio HHGOPMALIUU B TIPEATIOKEHHOM TEKCTE ONPEIENIUTE, KaK Ha3bIBAETCsI CIIOCO0
TEIUIONEepeIauy, 3a CYET KOTOPOro 00eCIeunBaeTCsl KPYroBOPOT BO3AYIIHBIX Macc.

KpyroBopoT BO3AyIIHBIX Macc Ha MOBEPXHOCTH 3e€MIJIM MPOUCXOAUT CIEAYIOIUM 00pa3oM:
TaMm, IJie TIOBEPXHOCTh HarpeTa CHJIbHEE, BO3IyX HarpeBaercs OblcTpee M pacumpsieTcs. Tersiid
BO3/YX IOJHUMAETCS BBEPX, BO3ZHUKAIOT BOCXOAIINE ITOTOKU Bo3ayxa. [lonqHABIINCH BBEpX, BO3AYX
OXJIAXKIAETCs, CTAHOBUTCS 00JIee TNIOTHBIM M TSXKEIJIBIM; XOJIOAHBIN BO3/IyX OIYCKaeTCsl BHU3.

7 . Ilpennoxkute CBOU PEUICHUS CIECIYIOMIECH HCUSHEHHOU CUMYayuu.:
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AHTOH JXKHMBET C POIUTEISIMU B JEpEeBSIHHOM joMe (puc. 7).
B npomeniyio xolonHyro 3uUMy ceMbe AHTOHA MPUILIOCH CHUIIBHO
YBEJIMUYUTh PAcXOAbl Ha OTOIUIEHHE, MO3TOMY JETOM OBbUIO pEeIIeHO
3aHATHCS yTEIUIEHHEM JIoMa. B cTpouTenbHOM MarasmHe Hpeiaraiuch
pa3iiMyHbIe TEIUIOU3O0JSLUOHHBIE MaTepUalibl: Uil YTEIUIEHUS CTEH C

(bacaj:[a U BHYTpHU AoMa, HJIA YTCIUICHUA YCPAAUYHBIX HOMCMGHHﬁ; JJIA

YTCIJICHUA TII0JIOB; OKHa CO CTCKIIOIIAKCTaAMMU, OGCCHG‘-II/IBaIOH_[I/IMI/I

PucyHok 7

xopouryro TermonsosAnuo. Ho ¢uHaHCOBBIE BO3MOKHOCTH CEMBbHU

MO3BOJISUIM BBIOpATh JIMILIL OJUH M3 BO3MOXHBIX CIOCOOOB yTeruieHus: qoma. Ha kakue Bompocsl
JIOJDKEH HAMTH OTBEeThI AHTOH, YTOOBI HanbOosee FPPEKTUBHO PEIIUTh MPOOIeMy YTEIUIEHUS oMa.
ChopmynupyiiTe 3TH BOIPOCHI.

Bonpocwul ona oocyrscoenusn:

- UT0 MO3BOIMIIO BAMHM CIIPABUTHCS C 3alaHuEM?

- Kakue 3nanms1, HEOOXOIMMO UMETh, YTOOBI BBITOIHUTH TO 33aHUE?

- B kakux emé »KU3HEHHbIX CUTYalUsAX BaM HEOOXOAMMBI OyIyT 3HAHHsI, IOITy4YEeHHBIEC Ha
3aHATAN?

- Kakoit MOXHO caenaTs BBIBOI?

Tema 4: ITnasnenue u omeepoesanue. Hcnapenue u konoencayus. Kunenue.
3asucumocmov memnepamypsl KUneHus om 0agieHus

Texcm 0nsa umenus:

Bce xopomio 3narot, uyto nipu temmeparype 0 C nen taeT. OmbITHI MOKA3BIBAIOT, YTO JTHO00E
KPUCTALUTUIECKOE TeNO (B YACTHOCTH, JIFOOOH METal) mpeBpaiaeTcs B )KUIKOCTh IPU HarPEBaHUU
JI0 OmpeneNieHHON Temmneparypbl. [lepexos BemiecTBa U3 KpUCmauiiuuecko2o COCTOSHUS B JHCUOKOe
Ha3bIBaeTCs IJIaBICHUEM. TeMmneparypy, Ipyu KOTOPOM MPOUCXOIUT IJIaBJIeHHE JaHHOTO BEIIEeCTBa,
Ha3bIBAIOT MeMnepanmypoll NideieHusl.

[TnaBneHue b/1a 9acTO HA3BIBAIOT TastHUEM. J1JisT TOTO, 9YTOOBI MPUHECEHHBIN 3UMOM C YIIUIIBI

JIEA Ha4all TasiTh, OH JOJDKCH HAIrpeThCA A0 TEMIICPATYPHI IIJIABJIICHUA, TO €CTh 10 0C.

Hepexon BEIICCTBA M3 XHUJAKOI'O COCTOAHHA B KPUCTAJLUIMYECKOC HA3BIBAKOT Kpucmajiiu3a-

yueti. Bona nipu 0 rpagycoB Llenbcus HaunHaeT 3aMep3arsb,
TO €CTh MPEBPALIATHCS B JIe]l — KPUCTALTUYECKOE COCTOSIHHE.
MoskHO 51 cebe TPeCTaBUTh, YTO MPU 3aMEpP3aHUU BOJIBI
BhLIensAeTcsa Tero? [Tonatmonaire 3a KUIIAIMM YaiiHUKOM

(puc. 8)

W3 Hocuka uaiiHMKa BBIpbIBaeTCs Oenecast CTpys,

PucyHok 8
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KOTOPYIO MHOTJa OIMOOYHO Ha3bIBalOT mapoM. Ha camom niene 310 He map, a TyMaH, COCTOSIIIUN U3
KpOILEYHBbIX KamesleKk BoAbl. Boma B ATHX KameiabKax HCIbITala «IBOMHOE IPEBPALLEHUE»: MPU
KUIIEHWH BOJA MpeBpaTuiach B HEBUJIMMBIM map, a map, BBUICTEB W3 4YallHHWKA, B pe3ylbTare
OXJIAXKICHUSI IPEBPATUIICS] CHOBA B BOY.

[IpeBparienre XHIKOCTH B IMap HA3bIBAIOT NaApoobpazoéanuem, a TpeBpallleHUe Iapa B
KUJKOCTh — KOHOeHcayuell. Booanoil nap — 310 ra3000pa3HOe COCTOSHUE BOJIBI.

[TapooOpazoBaHue, TPOUCXONAIIEE C TOBEPXHOCTH KUIKOCTH, HA3bIBAIOT UCHApEHUe.
Hanpumep, BciencTBue HCMapeHHsl BBICBIXAIOT JIyXH, oOpa3oBaBiiuecs mocie aoxas. Ecnu
OCTaBUTh CTakaH C BOJIOW Ha HECKOJBKO JHEH, TO BOJa M3 HEro MCHApUTCA, Thl YBUIUIIbL ITyCTOM
CTaKaH.

Ecin nmocTtaBUTh KAacTpIONIO C BOIOH Ha BKIIIOYEHHYIO IUIMTY, TO 4€pe3 HEKOTOPOE BpPEMs y JIHA
KacTpIONIM TOSABATCS My3bIpbku. Korma Bojga mporpeercs HACTONBKO, YTO MY3BIPBKH C MapoM
JIOCTUTAIOT MOBEPXHOCTH BOJBI, OHA 3aKUIAET: MapooOpa3oBaHMUE MPOMCXOAUT BO BceM OObeme
KHUJIKOCTH, a HE TOJBKO C €€ IMOBEPXHOCTH. DTO OCOOEHHO XOPOIIO '
3aMEeTHO, €CJIM HaOIIoaTh 3a KHUIIEHHWEM BOJABI B MPO3PAYHOM 4YaiHHKe
(puc. 9). Bona 3akurmaert, moToMy 4TO MPHU JAaHHOW TeMIIEpaType JaBIeHUE
HACBILIEHUS BOASHOTO Mapa cJerka MpeBbIIaeT aTMOCepHOE 1aBIeHHE.

Kunenue XuIKOCTHM NPOUCXOAUT TPU ONpPENETICHHON TeMmIeparype,
KOTOPYIO Ha3bIBAKOT TEMIIEPAaTypoOl KUIleHus »kuakoctu. Hampuwmep,

temneparypa kumneHus Boasl — 100 rpagycoB llenbcus, Temmeparypa

kuneHust a3¢upa — 35°C. Ho BBICOKO B TOpax Bojga MOXKET 3aKHUIIETh MPU

PucyHok 9

90°C. D10 CcBsI3aHO C TeM, YTO aTMOC(epHOe MaBICHHE CYNIECTBEHHO yMeHbInaercs. 1 Haobopor,
€CJIM JIaBlICHUE HaJ JKUIKOCTHIO YBEITUYHUBACTCS, HAIPUMEp, KOTJa BOJA HAXOAWTCS HIKE YPOBHS
MOpS WJIM B CKOpPOBapKe, KUIIEHNE TPOUCXOAUT MU 0oJiee BBICOKON TeMIepaType.

Bonpocul ona oocysycoenusn:

- Kakue TerioBbie SBICHUS OMUCHIBAIOTCS B TEKCTE?

- I'ne u xorma xaxxmomy u3 Bac OyJeT HeOOXOIUMO HCIIONIb30BaTh 3TH 3HAHUS?

- Kakoit MOXHO caenaTs BBIBOI?

3aoanusn:

1. lomonHu cxXeMy HEOOXOMUMBIMH TOHATHSAMH. [IpenBapuUTENbHO PacCMOTPH  CXEMY

nepexoa BeIecTBa U3 KUIKOTO COCTOSHUS B Ta3000pa3Hoe 1 HaoObopoT (puc. 10)
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2.IlpounTail TEKCT, NPUBEICHHBIA HUXKE.
CocraBp BOIPOC N0 TEKCTy, OTBET HA KOTOPBII
MOXeET ObITh TakKuM. «[lomomy umo memnepamypa
naaenenus — OpoH3bl  HUdCe  MeMnepamypbul

NAGIEHUSI MeOU.

Onupasice Ha JaHHBIE apXEOJOTHMUYECKUX
UCCJIEIOBAaHUM, MOXKHO CYUTaTh, YTO MEPBHIM
METaJIJIOM, KOTOPBIM CTaJl TIOJb30BaThCS YEJIOBEK,
Obuta meab. Jlromu ymenu IUIaBUTh MEIb €IIe

B 7-6-M ThICSAUENETUAX A0 H.3. Bo BTOpOoM

TBICAYCIICTUN a0 H.3. YCIIOBECK Hay41IUJICA
CXeMA IEPEXOTOE MOME KT ANHEY ESIIECTE IMPONU3BOANTH CILIaBbl MEAU C OJIOBOM — 6p0H3bI,

G OUHOTO ATPETATHOTO COCTOIHI B TFTOL.
KOTOpbIE UMENU OOJIBIIYI0 TBEPAOCTh, YEM ME[b, a

PucyHok 10
HCBLICOKHC TCMIICPATYPHI IIJIABJICHUSA ITO3BOJISIIN
HU3IrOTOBJIATH HCOGXO,Z[I/IMBIG n3acinsga  JIUTBEM. He CHy‘-I&fIHO HUMEHHO 6p0H3a ornpeacinia
3HAYUTEIBHBIN 110 MMPOAOJKUTECIBHOCTHU 3TAall Pa3BUTUA YCJIOBEYCCTBA — 6pOH30BBII>'I BCK.
3. «JlomammHsisa maboparopusi». OnuImmuTe, Kak OyJeTe MPOBOIUTH OIBIT, €CIM HE0OXOIUMO
BBIIIOJIHUTH Clleytouee 3aganue: «Mecnenyiire B JOMAIIHUX YCIOBHUAX: OCTAETCA JIM TEMIIEparypa

BOJBI CO JIbAOM MMOCTOSIHHOM A0 TCX MOp, IIOKa BECh JIC HC pacTacT».

4. [Ipoananu3upyiTe NaHHbIE B TAOIUIE U BCTaBb MPOMYLICHHBIE CIIOBA B MPEAIOKEHHE:

«B antoMuHNEBOH JT0XKKe pacIIaBUTh KyCOYEK 0JI0Ba, TaK KaKk TEMIIEpaTypa
IUIABJICHUS AJIFOMUHHUS , 4EM TeMIIepaTypa IUIaBJIECHUS OJIOBAY.
Tabmuia
BemectBo Temneparypa ruasnenus (rpanycos Lenbcus)
AIFOMUHUN 660
0JIOBO 232

5. MOXXHO M TIONYYUTh KHUIATOK W3 cHera? V3 mepeuncieHHBIX MPOLIECCOB. KUneHue,
oxnascoeHue, Hazpeeanue, KOHOeHcayus, NiasleHue, KpUcmaiiuzayus, - BbIOEPUTE TOIBKO Te,
KOTOpbIE€ HEOOXOIMMO OCYIIECTBUTH, YTOOBI MOJYYUTh KHUISTOK U3 CHera. Pacmoioxure ux B TOU
MOCJIEeI0BAaTEIbHOCTH, B KOTOPOM OHHU JIOJDKHBI TpoTeKarb. [loMHHMTE, 4TO CHEr COCTOUT U3
KPUCTAJIJIOB JIbJIA.

Tema 5.1: Ilpeocmaenenusn o Beenennoii

Texcm 0na umenus:

C JaBHUX BPpEMCH CYHICCTBYCT NOBEPHE, YTO, €CJIN 3araaarhb KEJIaHUC, CMOTPA Ha MMaJarollyro
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3Be3/1y, OHO 0053aTeNIbHO COyAeTCs. A 3a{yMBIBAJIMCh JIH BBl O IPUPOJIE SIBJICHUS MAAAIOUINX 3BE3]] U
BoOOIIE 0 KocMoce. JlaBaiite oTkpoem st cedst, 9To ke Takoe Beenennas, [anakruka, ComHedHas
CHUCTEMA, 3BE3IHBIN J10’K1b, METEOPUTHI U METEOPHI.

Bcenennast — 310 mpocTpaHCTBO, BKIIIoUatomiee B ce0s abcomoTHo Bee: ColnHlile, TUIaHEeTHI,
Hamny ["anakTuky, MUJITHAP.IbI IPYTUX TaJIaKTHK.

Ho uro Takoe nawa I'anaxmuka? IT0 3B€37Hasi CACTEMA, B COCTABE KOTOPOM HAXOIUTCS Hallle
Comnnue.

Ho uto Takoe 36e30nas cucmema? OHa COCTOUT U3 3BE31. 3BE3/IbI IPEICTABIISIOT COOOH MIaphl
W3 TOPSTYETO, MO OOMbIIeH YaCTH MOHU3UPOBAHHOTO, Ta3a. 3Be3/bl M3yYaloT CBET. B Heapax 3Be3s
IIPOUCXOIUT TEPMOSACPHAs PEAKIIUS.

Hama ConHeuyHasi cuctemMa COCTOUT U3 OTPOMHOTO KOJMUYECTBA Pa3IMYHBbIX HEOECHBIX TEll, B
HEeHTpe KOTOpbIX Haxonutcss ConHue. MIMEHHO OHO yIepKMBAaeT BCH «KOCMUYECKYIO CEMBIO»:
IIJIAHETBI U KOMETBI, aCTEPOUJIBI 1 METEOPBI, KOCMUUYECKYIO MbLIb.

[TnaneTs! Bokpyr ColiHIIA BpaIaloTCs MO OpOUTaM, KOTOpPbIE MPEICTaBISAIOT CO00H (opmy
AJUIMIICA — BBITAHYTON OKpYKHOCTH. B mopsinke ynanenust or CosHIIa OHM PAcIioyiaratoTcsl B TaKon
nocnenoBareabHoCcTH: Mepkypuit, Benepa, 3emiisa, Mapc, IOnutep, CatypH, Ypan, HentyH. Bokpyr
BCceX IUTaHeT, kpome Mepkypusi I Benepsi, oOpamarorcss UX ecTeCTBeHHbIe CyTHUKUA. CITyTHUK
wianeTsl 3emsss — 3710 Jlyna. U3-3a Toro, uro Jlyna — camoe Onm3Koe KOCMHUYECKOE TEJIO IO
OTHOIIEHUIO K 3emMJIe, ee yAaloch U3yuuTh HamTydmuM oopazom. Ha Jlyne orcyrcrByeT armocdepa,
a Ha IOBEPXHOCTH €CTh MAaTEPUKHU — FOPHBIE pAOHBI, U MOPs. MOpsl — 3TO 3aCThIBIIAS BYJIKAHUYECKAs
naBa. BeicoTa HEKOTOpBIX rop AocTuraeT 9 kM. Temmneparypa noBepxHocTH JIyHBI B OJCOTHEYHOM
touke okoio + 130° C. Temneparypa noBepxHoctu JIyHbl Ha HouHOM cTopoHe okoisto — 170°C. Takxke
€CTh OIPOMHBIE KpaTepbl, 00pa30BaBIIMECS B MECTAaX YIAapOB METEOPUTOB. 3eMIIsI UMEET UaMETP
12742 xwm, Jlyna — 3474 xm, 310 ¥2 nuamerpa 3emuin. Jlnamerp Connna pasen 109 quamerpam 3emnu.

Memeopul — sBneHus, HaOMIOJAIONINECS B BUE KPATKOBPEMEHHBIX BCIBIIIEK, BOZHUKAIOIINE
IIpY CTOPaHUU B 3eMHOI aTMoc(depe MEeIKUX METEOPHBIX 00bEKTOB (HAIIPpHUMEp, OCKOJIKOB KOMET WJIH
acTEpOUJIOB).

Crnenyet pa3nuyarh METEOpPHl U METEOPUTHI. MeTeopoM Ha3bIBaeTCs HE caM OOBEKT (TO eCTh
METEOpHOE Tell0), a SBJIEHHWE, TO €CTh €ro CBeTAIIMicsS cieln. DTo siBieHue OyaeT Ha3bIBaThCs
METEOpOM HE3aBUCHMO OT TOTO, YJIETHT JI METEOpPHOE Telo U3 arMocdepbl B KOCMHUYECKOE
MPOCTPAHCTBO, CTOPUT JIM B HEWM WJIM yHaJeT Ha 3eMIIIO B BUJIE€ METEOPUTA.

Memeopum — TENO KOCMHYECKOIO NMPOMCXOKIEHUS, YHaBLIEE HA IOBEPXHOCTh KPYIHOIO
HEOECHOTro 00bEKTa.

36€30HbIM  UnU  MemeopHbiM  00HCOEM  HA3BIBAIOT METEOpPHBIH TOTOK  OONBIION

HUHTCHCHUBHOCTH.
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[Tocne Bbicaaku amepukaniieB Ha JIyHy O4eHb MHOTHE JIIOAW Ha IUIAHETE BEPWUJIM, YTO B
Hauane XXI Beka yke HUKOro He OyIyT YIAWBIATH MyTEHIECTBUS B KOCMHUYECKOM IPOCTPAHCTBE.
OnHako [0 TakoM peaJbHOCTH €lle O4YeHb Aaieko. HecmMoTpsi Ha aKTMBHYIO NESTEIbHOCTb,
BEAYLIYIOCS B 3TOM HalpaBlIeHUM, B Onmkailliee IecATUIETHE Bps JIM yOacTcs peajn3oBarh
nofoOHbIN creHapuil. braromaps M3y4eHHIO KOCMHUYECKOTO MPOCTPAHCTBA MOXXHO HE TOJBKO B
OyIyIlleM OpTraHW30BHIBAThH IOJIETHI HA JPYTHE IUIAHETHl, HO W YJIYYIIUTh KHU3Hb Ha 3emiie.
HccnenoBanust B 9TOM 00IacTH TMO3BOJISIFOT TOJIyYaTh IICHHBIE CBENEHUsS, CIOCOOCTBYIOIIHE
pa3paboTKe HOBBIX TEXHOJOTHUH.

Bonpocul ona oocysycoenusn:

- O 4ém roBopurcs B TekcTe?

- Uto HOBOTO BBI y3HAIN?

- I'ne u xorza BBl CMOXKETE BOCIIOJIB30BATHCS 3STUMH 3HAHUSAMMU?

3aoanusn

1. CTpouTEnbCTBO OTPOMHBIX TEJIECKONOB Ha 3eMiie U pa3MelleHHe KOCMHYECKHUX
TEJIECKOIOB, TakuX, kak «XABbJI», Ha okoI03eMHOI OpOUTE, CTOMT COTEH MUJUIMOHOB JIOJLTAPOB.
[TpuBenuTe apryMeHTHl «3a» H «IPOTHUB» HEOOXOJUMOCTH OIPOMHBIX (DMHAHCOBBIX 3aTparT Ha
ACTPOHOMHUYECKHUE MCCIIEOBAHUS.

2. [IpenmonoxxuM, Bl y4acTByeTe€ B MPOEKTE CTPOMTEILCTBA JTYHHBIX oOuTaeMmbix 0a3. Ha
Kakhe BOIMPOCHl HYKHO HAWTH OTBETHI, MPEXKIE YeM HadaTh CTpouTenbcTBO? Chopmymupyit
HECKOJIBKO TaKMX BOIIPOCOB.

3. Bommummre U3 TEKCTa TPU CYHIECTBEHHBIX MPU3HAKA, IO KOTOPHIM HEOECHOE TEJI0 MOXKHO
OTHECTH K 3BE3/IaM.

4. VicktounTe JIMILIHEE MMOHSATUE B psiy: 3Be3/bl, Becenennas, ['anakruka, 3ems, 1BUTaTelNb,
MeTreoput. OO0CHYITE CBOE pelieHue.

5. CocTaBbTe BOIPOCHL, MO OTBETAM Ha KOTOPBIE BBl CMOYKETE MOJIYYUThH MPEICTABICHUE O
cTpoeHun BeeneHHoi.

6. Ha ocHoBe wuHbopmaiuy, TOTYYEHHOW M3 TEKCTa, CHEJAiTe BBIBOA O TOM, KakKue
BO3MOXHOCTH OTKPBIBAET PA3BUTHE KOCMOHABTUKH.

7. IlocTpoiiTe nuarpaMmy, MO3BOJISIFOIIYIO OLIEHUTH COOTHONIEHHE pa3MepoB ColiHIla, 3eMJu,
JIyHsL

Tema 5.2.: Mooenv Conneunoin cucmemst. Hzyuenue u uccneooeanue Jlynui.
Hccneoosanusa onuxcainmux naanem — Mapca, Beneput
Texcm 0na uzyuenus:
Hama Conneunast cucteMa COCTOUT U3 LEeHTpasibHOTro Tena CoJHIA U TIJIaHET, KOTOPhIe Bpa-

IIat0TCs 110 cBOUM opOuTaM Bokpyr ComHil (puc. 11). Uem 6mmxe k ComHIy pacnoioxKeHa IIaHeTa,
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Cmpoenue Conneyrol cucmeme! TeM ObICTpee ABMKETCS U MEHbIIE BPEMEHU OHA TPATUT
Ha oxuH o0opoT. Bcero Bokpyr ConHia Bpamaercs

8 mmanger. CBOM HMMEHA INIAHETHI MOJIyUYnJIn B 4YCCThb

Meprypui

i mrep CatypH  ¥Ypau Henty
. g é » B puMckux 0oroB. Mexay opoutamu Mapca u FOnmrepa
A . b

B s e s Bor  or HaXOJUTCSI TOSIC acTepou]oB, 3a opbOutoit Henrtyna

nioGem BOMHE Goros Jemnedenis Heba wopen

Haxoautcs nosc Koitnepa u 3a nosicom Koitnepa, Bepo-

ATHO, pacroyioxkeHo obmako Ooprta. Paccmorpum oc-

HOBHBIC XapaKTCPHUCTUKH IIJIAHCT.
PucyHok 11

Opbura nnanetsl Benepa Bropas ot CouHiia.

l'ox Ha Benepe anurtes 225 cyTok, a 0AuH 000pOT BOKPYT ocu 243 cyTok. B otnmume ot npyrux
BeHe pa 11aHeT, BeHepa BpaiaeTcsi B CTOpOHY IPOTUBOIIOJIOKHYIO

Fon-225 cyTok CBOEMY JIBUKEHUIO 10 opOuTe. BeHepy nHOraa Ha3bIBalOT

SR «cecTpoil 3eMin», TIOTOMY 4TO 00€ MJIAHETHI TOXO0XKHU Pa3-

MCpamu, CHJION TSXKECTHU U COCTABOM. OI[HaKO YCJIOBHA HaA

Beriepa spawaeTcs 8 CTOPOHY,
NPOTHBONONGHHYIO CBOSMY

ABIKEHAIO 11O OpGHTE I[ByX ITAHETAaX OYCHb paSHBIe. ATMOC(bepHOC JABJICHUC HA

MopymadTe, 4To MoOrno
BbI3BATH M3MEHEHHE

i s Benepe B 90 pa3 Gonble 3eMHOTO U COCTOUT Ha 96% wu3

Benepui?

YIJIEKUCIIOTO Ta3a. YTJIEKUCIBIN ra3 Co30aET MapHUKOBBIN

pucyron 12 3 dexT, mosToMy BOJIM3U TOBEPXHOCTH BeHneps! Temnepa-
Typa okosio 450°C! IloBepxHocTh BeHepsl 3akpbiTa ry-
CTBIMHU 00JITaKaMH, COCTOSIIIMMHU U3 KareJeK cepHol KucnoThl. B atmocdepe Benepsl MonHun ObtoT
B JIBa pa3a yauie, 4em B 3eMHOU. [Ipupoaa Takoi 37eKTpUYeCKOM aKTUBHOCTH MOKa Hen3BecTHA. 13-
3a TUWIOTHOM atMoc(epsl OCBEIEHHOCTh aXke B TMOJIeHb O4eHb ciadas. Ha moBepxnoctu Benepsl
0oOHapy>KeHBI THICSYU APEBHUX BYJIKAHOB, U3BEPraBIUX JaBy, pa3jIoMbl, TOpsI (puc. 12).

Camas 3HaKOMasi U caMasi U3y4YeHHas IUIaHeTa — 3eMiid. 3eMJis, B OTiInYue oT Mepkypus u
Benepsl, uMeeT oiMH ecTeCTBEHHBIN clTyTHUK — JIyHy. Pagnyc JIyHbl Bcero B 4 pa3za MeHbIIIE paanyca
3emin. [TosTomy 3emito yacTo Ha3bIBAIOT «IBOWHON miaHeToi». [lonHbli 060poT BOKpyr 3emin
Jlyna comepmaet 3a 27,3 cyTok. 3a 310 e Bpems JlyHa aemaeT oquH o00OpOT BOKPYT CBOEH OCH,
MOATOMY OHa MOBEPHYTA K 3eMJie BCeraa oqHoM cropoHoil. Ha Buanmoit cropone JIyHbl MHOTO TEM-
HBIX YYaCTKOB, MX Ha3bIBatoT Mops. Hanpumep: Mope Jloxneit, Mope Scnoctu, Okean byps. JIyn-
HbIE€ KpaTepbl MOJYYMIM UMEHA U3BECTHBIX YUEHBIX. CaMbIMM KPYIHBIMH KpaTe€paMH € JIy4EBOU CH-
cremoii aBisitorcst Tuxo, Kertep n Konepuuk. ['opHble XpeOThl MOMY4YHIN HAa3BaHUSA 3€MHBIX TOP
(KaBka3, Anbnbl, [Tupenen u ap.). Ha o6patHoii ctopone JIyHbl Mopeli Maiio. 31ech MHOTO KpaTepoB,

Ha3BaHHBIX B Y€CTh 3HAMEHUTHIX Jitojaen 20 Beka. M3-3a manioro Tsarorenus Ha JlyHe HEeT aTMochephl.

[Mnanera Mapc (puc. 13) Ha3zBaHa wuMeHeM Oora BOWHBI 3a KpPacHOBATHIM OTTEHOK,
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@oboc HAeAmoc

PaccrosHme o nnanetel 9400 km 3 476 km M a p C

OOyCIIOBIICHHBIH HAaMYMEM B KOpE OKHCJIOB JKeJe3a.

Nepuop obpatyeHus Tudgm 30418m
Pasmepbt 19x21x27 km Mx12x15 km

IImanera nMeEET aBa HCGOHBHII/IX CIIyTHHKA
[on-1,88roaa *

RUUREREEE HenpaBwibHON (Gopmbl Doboc u Jleiimoc («cTpax» u
«yXac») — CHOyTHHKA BoWHbL. Ha Mapce ecth
arMocdepa, naBieHue koropoir B 150 pa3 cmaGee

3emHoro. Ilosromy Ha Mapce Oonbmioii mepenan

temneparyp ot +25°C no -125°C. IlpumeuarenbHoit
Pucyrox 3 ocoOeHHOCThIO Mapca SBISETCS OTPOMHBIM KaHbOH
Mapusnep nnunaoi noutu 5000 kM, mupunHoi 10 200 kM
u mryouHoit 1o 5 kM. Ha Mapce Haxoautcs camast Bbicokast ropa B CoTHEUHON cucTeMe — BYJKaH
Omumn BeicoTON 27 kM. B konue 19 Beka uranbsHckuil yu€Hblii Ckuamapennd oOHapyXui B
TEJIECKOM JIMHUH, Ka3aBIIUECS TTOYTH MPSIMBIMHU, KOTOPBIE OH Ha3BaJl ‘“‘MapCUaHCKUMH KaHaiamu . C
TEX MOp YUYEHBIE MBITAINCH HAWTH )KU3Hb Ha Mapce. I3MeHeHue 11seta moBepXHOCTH Mapca yuéHblie
CBA3BIBAIM C POCTOM PACTCHUN U CMEHOM BpeMEH roja. PeanbHOCTh Okasanachk nmposaunyHeil. Han
MOBEPXHOCTBIO IIJIAHETHI YaCTO AYIOT CHJIBHBIE BETPBI, CKOPOCTh KOTOPBIX JIoxomuT no 100 m/c.
Hebomnbias cuma TsSyKecTu Mo3BOJISET Jake pa3pe’KeHHBIM IMOTOKaM BO3yXa MOAHUMATh OTPOMHBIE
obmaka melH, 00pasys meuieBbie Oypu. B 70-x rogax mpomnuioro Beka ObLUTH 0OHAPYKEHBI pyciia PEK,
KOTOpBIE OKa3aJINCh BBHICOXIIMMHU. B HacTosmiee BpeMsi Boia Ha Mapce oOHapyKeHa TOJBKO B BUJIE
JbJ1a, KOTOPBIA HAaXOQUTCA B MOJSAPHBIX mankax. JKu3Hp Ha Mapce Tak U He OOHapyXeHa HU B
MPOILIOM, HU B HACTOSILIEM.

3aoanusn

1.Mcnionb3ys TeKCT U TabiMIly, OTIpeNieNIuTe, Ha KaKue JIBE TPyl MOXKHO Pa3/ieuTh BCE
TUTAHETHI 10 uX Macce. CBOE pereHuit 000CHYHTE.

OCHOBHble xapakTepucTuku nnaHet ConHe4Hon

CUCTEMbI

MnaneTa ' ' [ Mepiog 'Cg.rnm | finoT .Cny*n-cmm
ofipaue

HHRA, eT

Mepiy pui
BeHepa

3emMna
Mapc
Konutep
CatypH
YpaH
HentyH

2.BHUMaTENnhHO pacCMOTPUTE U300pakeHUs Ha pucyHke. Ha3oBuTe miaHeTsl, OObsSCHUTE
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CBOE pelleHue.

[MnaHeTbl 3emMHoun rpynnbl

Pasmepbl nnader B
paguycax 3emnu

3.CpaBuute moBepxHoctu Benepsl 1 Mapca. BHecuTe HaliieHHBIC OTIIMYUS B TaOIHILY.

[Ipennioxxute Ha3BaHUS CTOJOIOB TAOIHUIIHI.

+25°C o -125°C

KaHnbon MapuHep . ropa Onumn-
E camblii BonbLIOK
BynkaH ConHe4yHoun
CUCTEMbI

4. Onpenenure nuiiHee noHaTue B psany: Oxean byps, Bynkan Onumn, Kparep Kemuiep,
Mope fcunoctu. O60CHY#TE CBOE pelieHue.
5.Bepno u moetcs B mecHe? [loarBepan cBOM OTBET CIIOBAaMU U3 TEKCTA: « Ymeepacoarom

KOCMOHasmul u Mmeumamenu, umo Ha Mapce 6yoym sononu ysecmu... »

Tema 6: Ilapcmea scusoit npupoost
«Becv oepomnvili mup kpyeom meHs, HA0O MHOU U
n000 MHOU NOJIOH HeU38eCMHbIX MAlH.
A 6y0y ux omxpul8ams 6C10 HCU3Hb, NOMMOMY YMO MO
camoe ygnekamenbHoe 3aHAmue 8 Mupey
B. buanxu
Bonpocwl ona oocyrncoenusn:
- ComnacHsl J1M BBl C MHEHHEM MHCATENIA, TOUEMy?

- Uto naét KaxaoMy 4esI0BEKYy 3HaAHUE MPUPOJIbI?
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- U3 KakMX MCTOYHUKOB MH(OPMALIUK MOKHO ITOy4aTh HEOOXOJMMbIE HaM 3HAHUS O MpHpoe?

Texcmut 012 umenus:

Yro Takoe MXH M JHIIAHHUKH

Mx# 1 MUIIaWHUKY TOSIBUIUCH MIJUTMOHBI JeT Ha3al. OHM KWIH elle BO BpeMeHa JAUHO-
3aBpOB, M 11O C€H IeHb Ha BaJlyHaX, Ha JAEPEBbIX U MPOCTO HA BIAXKHOH 3eMJIe MOKHO OOHAPYKUTh
9TU pacTeHus. MXu 04eHb pa3sHOOOpa3HbI. Y HEKOTOPHIX M3 HHUX TEJI0 pACUWICHEHO Ha CTeOeNb u
JUCThS, 2 Y HEKOTOPBIX OHO MPEACTABIsET COOOM e€IMHOE TETIO — CIOCBUIIIE.

Mxu. HekoTopble yueHble CUMTAIOT, YTO MXU MPOU3OILIN OT 3€JEHBIX MU OYypBIX BOIO-
pociieil, a HeKOTOpbIe YTBEP>KIAIOT, YTO UX MPEAKaMH SIBISIOTCS HU3IIKE NCUIoPuThl. Tak miu
HnHa4yce, 6OJIBH_II/IHCTBO CXOAATCA HA TOM, YTO MXH U JIMNIAaMHUKU CTaIn TYHI/IKOBOI\/'I BE€TBBHIO 3BOJIIO-
oun. To €CTh, BCCBO3MOIKHLIC NAIIOPOTHUKU, LIBETHI U ACPCBbA BEAYT CBOKO POJOCIOBHYIO HEC OT
HUX, a OT BBIMEPIINX MCHUIO(UTOB.

Y MXOB M JUIIAHUKOB HET ceMsiH. OHM Pa3MHOXKAIOTCA CIIOPAMHU — MEJIbYANIITUMU TIbI-
JUHKAMH, HE 3alIUIICHHBIMA O0OJIOYKON M HE COAep KAIlMMH MHUTATeNbHBIX BemecTB. Coenu-
HUTBCS «OTLIOBCKAas» U «MaTepUHCKAas» MBbUIMHKA MOTYT TOJIBKO B Boje. M3-3a 3TOTrO JUIIL OHA
U3 MIJIJTMOHOB MBUTMHOK MOKET MPEBPATUTHCS B HOBOE pacTeHue. ['opa3no agpdexTuBHee apyroi
croco0 pa3MHOXKEHUs, KOTJla 4acTh pacTeHuUs oTaemseTcs u pa3pacraercs. KcraTu, Tak MOryT pas-
MHOYAaThCsl MPAKTHYECKH Bce pacTeHus. OHaKO TaKk HOBOE PAaCTEHUE MOSIBUTCS PSIIOM, a CIIOPHI
BETEP MOXKET YHECTU 32 MHOTHE KUJIOMETPBI OT PACTCHUS-CPOIUTEIS.

Y MXOB HET KOpHS, €CTh JIMIIb YK€ 3HAKOMBIE HaM BBIPOCTBI-PU30U[IbI, KOTOPBIMU pacTe-
HUE KperuTcs K 3eMiie, KaMHIO WM epeBy. M3-3a 3TOro Mox He MOKET MOJy4aTh BOAY U a30T U3
IIOYBHEI. HOBTOMY MXHU MOCCIAOTCA B ChIPBIX MCCTAX, 'A€ OHU MOTYT Bcel MMOBCPXHOCTHIO BIIUTHI-
BaTb BOAY U NUTATCIIbHBIC BCIICCTBA, PACTBOPCHHLIC B HEH. Qame BCCIrO0 MXH pacTyT Ha IMOYBC, B
KOTOPOM Majo MUTaTeIbHbIX BEIIECTB — BEb 3/1eCh UM He OyAyT MelaTh PacTH Apyrue pacTeHUsI.

JIumaiHuK — 3TO OYE€Hb UHTEPECHOE pacTeHue. TouHee, ero U paCTeHUEM Ha3BaTh TPYIHO.
Benp numaiiHuK — 3TO BOJOPOCIH U I'pUOBI, KUBYIIHE BMecTe. ' pud ymeeT BOUTHIBATH BOJY U

a30T U3 IMOYBBI, @ BOAOPOCIH, )KUBYIIHUC HA €T'0 ITOBECPXHOCTHU, YMCIOT OCYILCCTBJIIAATH !l!OTOCI/IHTCB,

:&‘! - o~

00pa3ys 13 BOABI U YIJIEKUCIIOTO Ta3a Mol JeUWCTBUEM COJIHEYHOTO
CBETa YTJiIeBOJbl. TakuM 00pa3oM 3TH JKHBBIE OPTAaHU3MBI OTIUYHO
TOTIONHSIOT APYT ApyTra. ['pubd v BOAOPOCIH TaK XOPOIIO MPUCITIOCO-
OWIHCh APYT K IPYTy, 4YTO 00pa3oBaaud HOBOE pacTEHUE — JIMIINAM-
HUK. Takoe TeCHOE B3auMOIENCTBUE HA3BIBAETCI CUMOMO30M.

Mxu W JUIIaHHUKA CYHMTAIOTCS OYCHb HECOBEPIICHHBIMHU
pactreHussMH. OJIHAKO MMEHHO 3TO «HECOBEPILEHCTBOY» IO3BOJSET

UM XUTh B TAKUX YCJIOBHUSIX, TJI€ JH00bIE Ipyrue pacTeHUsI HE CMOTYT
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cymecTBoBaTh. OHH JIETKO MEPEHOCIT Jlaxe riIy0oKoe 3aMOpaKMBaHUE U MOCIIeNyIOlIee BhIChIXa-
Hue. brnaronapst Tomy, 4TO MXHU U JIMIIAWHUKU HEBEPOSITHO HEMTPUXOTIUBBI, OHU PACIIPOCTPAHECHBI
o Bcel manetre. OHU pacTyT Jake Ha TOOEpeXbsiX AHTApKTUIBI! YUeHbIE BO3JIaratoT Ha JINIIai-

HHUK OOJIbIIINE HaOCXKIbI, NBITA’ACh BhIpalllMBATh O3TO paCTCHNEC B KOCMOCE.

3aoanus:
1. BuumarensHO paccMOTpuTe pucyHKH. C IOMOIIBIO MOYYeHHON HHPOPMALIUY AOTIOTHUTE
MIPETOKCHUS

Cmebenv xeowa

Cmebenv niayna

CNOPOHOCHBIN neTHUA noGer
. KONOCOoK

Yelyn4aTbl

NNCTbA '
1!
NUCTBA
EeTEM
cTebenb \
. e TR BeCceHHUN
KOpeHb . noGer

2. C momoIIplo MPUBEAEHHOTO OINMUCAHUS IJIECEHU MOmpoOyiTe MoKa3aTh, YTO IUIECEHb — TOXKE

TpHOBL.

| MnecHeBble rp’if_l6|5|

- MNnecers NoABNALIAACA Ha Xete 1
Opyrux NpoAyKTax
TOXKeE rPNBbi.
MneceHb NOXoxa Ha cry,qeuumym
MNEHKY NN KyCOUYeK
Bapxata — 3eNEHOrO, Ceporo, Gypora
~ HekoTopble BUAbI h
* NAIECEHN HCMONbL3YIOT B ChIPoAentn 4ns
NpHAEHUA Cbipy
onpenenéHHoro apomara. MHome BUAbl
NecHeBbIX MUGOB
 UCNONL3YKTCA B
. MMKPOGUONOTHUECKOI
NPOMBILLNEHHOCTH ANA
I'IOJ'IWEHINH BMTEI.MMHOB‘
aHTUGHOTUKDS, thepMEHTOB,
CTEPOUAHEIX FOPMOHOB.
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3.CornacHsl Jiu BB € yTBepxkeHHeM: «I puObl He pacTyT B oropoae»? O00CHyiTe CBOE MHEHHE.

4. Kakue U3 yka3aHHBIX pOJCTBEHHBIX PAaCTEHMI IpouspacTatoT B Poccun?

[Tnayssr. CrutonTHBEIMY 3apOCIISIME MPOU3PACTAIOT B XBOMHBIX Jiecax Ha KaBkaze, Cubupu, lansHem
Bocroke.

XBomu. PactipocTpaHeHbl IPAKTUUECKH 110 BCEMY 36MHOMY LIapy, HO MPEANOYUTAIOT YMEPEHHbIN
kiuMat CeBepHOTo MOTyLIapHs.

[Tanopotuuku. Berpedarores B necax Asuu, Poccun, Mexcuku, Hopseruu.

7 kaacce
Tema 1: Cmpykmypa u ceolicmea eeuyecmea

Texcmot 0na umenus:

Texer 1

BpoyHOBCKOE OBUKEHHE — OECIIOPSIOYHOE JBHKEHIE MANbIX (pa3MepoM OoKkoiio 1 Mkm) ga-
CTHII, B3BELICHHBIX B JKUIKOCTH WJIHM rase, IPOUCXOAsIIee o/l AeHCTBUEM TOTYKOB CO CTOPOHBI MO-
JeKyJ1 okpyxatomieit cpenbl. OTkpbiTo P. bpoyHom B 1827 r. BuauMbie TOJIBKO 1OJ MUKPOCKOIIOM
B3BEILLICHHbIE YACTHUIIBI IBUKYTCSI HE3aBUCUMO JIPYT OT ApPYyTa U OMHUCHIBAIOT CJIOXKHBIE 3Ur3aroo0pas-
HbIE TPaeKTOpUH. BpoyHOBCKOE ABI)KEHHE HE 0CIIa0eBAET CO BPEMEHEM U HE 3aBUCUT OT XUMHYECKHX
CBOMCTB cpefbl. IHTEHCUBHOCTD JBH)KEHUSI YBEJIMYUBAETCS C POCTOM TEMIIEpaTypbl Cpeabl U C
yYMEHbIIIEHHEM €€ BI3KOCTH U pa3MepOB YaCTHII.

B 1908r. XK. [leppeH Hayan KOTUYECTBEHHbIE HAOIIOJCHUS 3a IBM)KEHUEM OPOYHOBCKHUX Ya-
CTHII 1101 MUKpocKonioM. Kporieunsle mapuku nodtu chepudeckoir GopMbl 1 MPUMEPHO OJUHAKO-
BOTo pazmepa lleppeH momyyan u3 ryMMUTryTa — COKa HEKOTOPBIX TPOITMUECKHUX JEPEBBEB. ITU KPO-
HIeYHBIE MApUKK ObUTM B3BEUICHBI B TNIUIEPHHE, cofepxalieM 12% Bojbl. BoopyXUBIIKCH CEKYH-
nomepowm, K. [leppen oTMedan u moToM 3aprCcOBBIBaJ (KOHEYHO, B CUJILHO YBEIMYEHHOM MacLITa0e)
Ha JiucTe OyMmard MOJIOKEHHE YacTHUIl Yepe3 KaKable MOIMHUHYTH. COequHss TOJTy4YeHHBIE TOUKU

IPsIMBIMH, OH TOJTy4aj 3aMbICIIOBAThIE TPAEKTOPUH, TPU U3 KOTOPBIX MOKAa3aHbl HA pUCYHKE 14.

] 5 I [ 11 _ { 5 3aoanusn:
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PucyHok 14
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CIHCKa BO3MOKHBI HOMEP NPAaBUIBHOTO OTBETA:
1 — OHU UMEIOT PA3IMYHYIO MaccCy; 2 — OHH UMEIOT PazIHyuHyo GpopMy; 3 — UX CTOJIKHOBEHHS C MO-
JIEKYyJIaMH OKPY>KaloIle Cpelibl UMEIOT CITy4YailHbIN XapakTep.
3. Kak Morna 651 BEITJISIETH TPAeKTOPHsI OpOYHOBCKOM YaCTHIIBI PU HAOIIOACHUH €€ TI0JIO0-
xeHus He yepe3 30 cekyH, a uepe3 kKaxasie 10 cekynn? M3o00pa3ure BOZMOXKHYIO TPACKTOPHUIO Ya-
CTHIIbI, HAJIOKUB €€ Ha TPACKTOPHUIO, TOIYUYEHHYIO TPU U3MEPEHUAX MojoxkeHHus depe3 30 cekyHI.

Crpenkoif 0003HaUEHO HaNpaBIeHUE IBUKEHUSI OPOYHOBCKOM YaCTHUIIBI.
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Texer 2
Nucpepysust

Huddysuto y1oObHOo HaOII0ATh B TYCTHIX TeJAX. TaKkol rejib MOYKHO MTPUTOTOBUTD, HATIOJTHUB
06aHouKy 4—5%-HbIM pacTBOPOM >kenaThHa. JKegaThH cHayasia JOHKeH HECKOJIbKO 4acoB HabyXathb,
a 3aTEM €ro MOJIHOCTHIO PACTBOPSIOT MPH MEpPEMEIIMBAaHIH, OITYCTUB OAaHOYKY B rops4yro Boxy. [1o-
CJIe OXJTKICHUS TMOTy9daeTCs MOYTH MPO3PAYHBIA Telb. ECiu ¢ mMOMOIIBIO OCTPOTO MHUHIIETa OCTO-
POKHO BBECTH B LIEHTP 3TOM Macchl HEOOJBIION KPUCTATUK IEpMaHTaHaTa Kalus («MapraHiioBKI),
TO KPUCTAJNIUK OCTAHETCSl BUCETh B TOM MECTE, IIe €r0 OCTaBUIIU, TaK KakK rejib HE JaeT eMy yHacTb.
Yaxke yepe3 HeCKOJIbKO MUHYT BOKPYT KPUCTAJUTMKA HAYHET PACTH OKPAIICHHBINA B (PMOJIETOBBIN IIBET
[IapUK, CO BPEMEHEM OH CTaHOBUTCS BCE OOMBINE M OOJbINe, TOKA CTEHKH 0aHOYKU HE MCKA3ST €ro
dopmy. Taxoil ke pe3yapbTaT MOXKHO IMOJYYUTh M C MOMOIIBIO KPUCTAUIMKA METHOTO KyIopoca,
TOJIKO B 3TOM CJIy4ae MIapUK MOITYYUTCS He (PUOJIETOBBIM, a TOTyObIM.

Bonpocul ona oocyyncoenusn:

- [louemy okparienHas u3-3a quddys3un o0nacTs rens umeer popmy mapa?

- Kak u3menutcs gopma u pa3mepbl OKpalleHHON 00J1acTH MPU YBEIUUYEHUU TeMIlepaTyphbl
relis: YBEIMYUTCS, YMEHBIIUTCS, HE U3MEHUTCS, U3MEHUTCS?

- Kak u3menurcst popma okpaiieHHONW 00JIaCTH, €CITH U3HAYAIbHO CO3/1aTh U MOAIEPKUBATh
pa3nuumne Temreparyp BepxHei 4acTh eMKocTH (Oosiee HarpeTas) M HUKHEH dacTu (Oosiee XoIo.-
Has)?

3aoanusa:

1. M300pa3ute Ha pUCYHKE MpernoiaaraeMyio GopMy OKpaIlIeHHON 001acTy rensl.
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Texer 3

Ter yxe 3Haemb, YTO Kaxaoe (U3MYECKOE TelN0 WIH SBICHUE XapaKTepU3yercs
OTIpeNieIeHHBIMU (PM3MYECKUMHU BelTMYMHAMH. HarmoMHUM HEKOTOpble M3 (DU3MYECKUX BEINYHH:
Macca, CKOpoCTb, 00beM, BpeMsi, TeMIIeparypa, JiuHa. [Ipyu u3ydeHun Tel U sSBICHUH HE0O0X0IuMO
POM3BOJUTH U3MepeHHs (pu3nyeckux BenuyuH. Kakayro (U3NYEecKylo BEIWYMHY H3MEPSIOT B
OMPCACIICHHBIX CANHUIAX, KOTOPBIC HA3BIBAIOTCA CAUHULIAMU HaHHOﬁ BEIIMYMHBI. 3HAUYEHUE OOIHUX
(GU3NUEeCKNX BEIMYUH HM3MEPSIOT C MOMOIIBI0 HpUOOpOB. [OBOPSAT, YTO MPOU3BOAAT MpsSIMBbIE
u3MepeHus GU3MYECKUX BETMYHMH. 3HAYCHUE JPYTUX BEIUYHH MOJTyYaOT MyTeM BBIYMCICHUH. JTO
KOCBEHHBIC N3MEPECHHS.

Brimonnure 3a1aHUC, CBA3aHHOC C TIPSAMBIMA U KOCBCHHBIMHU HU3MCPCHUSIMHU, a IMMOTOM
MMpEACTAaBbTC PC3YJIbTATHI OIIbITA B BUJC CTOH6‘I&TOﬁ AuarpamMmal, ‘ITO6BI HammaAHEC MPEACTAaBUTh
pE3yJbTaThl CBOCH PabOTHI.

B Tabnuiie npuBeneHbl 3HAYCHHUS MacChl M 00beMa YeThIpeX 00pa3IoB 13 MOKa HEM3BECTHBIX

HaM B€IICCTB.

O6pa3sib Macca, Kr O0Bem, M3
Oo6pasen Nel 3,65 0,0005
O6pa3zerr Ne2 5,4 0,002
Oo6pazer Ne3 11,3 0,001
O6pa3zerr Ne4 14,6 0,002

3aoanusn

1. OnpenenuTe, U3 KaKOTo BEIIECTBA CACNIaH KaX bl oOpasen. OnuimTe, Kak Bbl OyaeTe
9TO AENaTh M YTO BaM JUIsl STOTO MOHATO0UTCS.

2. YkaxuTe, KakKue JaHHbIE BBl TOJIYYUTE B PE3YJIbTaTe NPSIMBIX U3MEPEHUN, a KaKue — B pe-
3yJbTaTe KOCBEHHBIX.

3. IIpencraBpTe MOMyYEHHBIC BAMH PE3YJIBTATHl B BUJIE CTOJI0YATOM nuarpamMmmel. [lomymaiite,
470 OyIeT 03HaYaTh BHICOTA KAXKOTO CTOJI0MKA Ha quarpamme? Kakue moanucu OyayT MO KaXKIbIM
cTonouxom?

4. TlonpoOyiiTe MPEIIOKUTE CIOCO0 (MU CIIOCOOBI), KaK U3MEPHUTH C TIOMOIIBIO J1a00paTop-
HBIX PHIYaKHBIX BECOB MacCy Tejla, KOTOPOe OKa3aJloCh HEMHOTO TsKEIee CyMMapHOil Macchl BCEro
umMmerorerocs Habopa rupb. byaem cuutarh, 4TOo CyMMapHasi Macca Tupb cocTaBisiet 1,5 kr, a macca
TeJa BPS JIX IPEBBIIIACT 2 K.

Tema 2: Mexanuueckoe osuxcenue. I'uopoycunumens

Texcm Ona umenusn:
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[lepBblif MaTeHT, CBSI3aHHBINA C THAPABIMYECKUM YCWIEHHEM, ObUT mosyueH dpernepukom
Jlanuecrepom B Benukobpuranuu B 1902 rony. Ero nzobperenue npencTabisiio coO00M «yCHIUTEb-
HbI MEXaHW3M, MPUBOJUMBIA MOCPEICTBOM THUAPABINYECKON »Heprum». B 1926 roay uHxkeHep
[Tupc Dppoy npoaeMOHCTPUPOBAT B KOMIAHUU [[>)KeHepasl MOTOPC TUAPOYCUITUTEIb PYJIS.

OnHa U3 BO3MOKHBIX KOHCTPYKIIMHA aBTOMOOMIIBHOTO THAPOYCHIINTEINS PyJisi, Ha3bIBAEMOTO
30JI0THUKOBBIM, U300pakeHa Ha pUCYHKe 15.

- *  PvkoaTi (1)

(O Cnpe  Kasame! reppopacnpenenmTen (3)

Hacoca B Ot

=]

GTTOTHIN (2}

Paboumii nopiieHs

T
p s

Bemonuoe 3eeno (5)

~._[Iparas nomocts ruaponewrarend (4)

PucyHok 15

B a3r10il cxeme nepemMenieHue yIpasisiomeld pykoaTku (1) BOpaBo depe3 MEXaHUYECKYIO
CBSI3b BBI3bIBAET CMEIIICHHUE 30JI0THUKA (2) Takxke BOpaBo. [Ipu 3TOM OTKpBIBAIOTCS KaHAJIBI 30JI0T-
HUKOBOTO THuapopacnpenenutens (3), B pe3ysbTaTe 4ero TuIpaBindyecKkas KUIKOCTh OT Hacoca Io-
naéTcesl B MPaBYIo MOJIOCTh TUApoABUraTens (4). B aToil momocTy rupoMiInHpa BHEIIHUM HACOCOM
co3maércs N30BITOYHOE JTABJICHHE, U, KaK CIEICTBUE, BBIXOTHOE 3BEHO (5) ABMKETCS BIIPABO, TO €CTh
B TOM K€ HallpaBJieHHUH, 4TO U pykodarka (1). Ilockonbky BeIX0IHOE 3BEHO (5) KECTKO CBSA3aHO C
KOpILycOM pactnpezenutens (6), To nepeMelleHrne BbIXOAHOTO 3B€Ha BBI3BIBAET TAKOE KE 10 BEJIU-
YHHEe TIepeMeIIeHne KopIyca pacnpeaennurens. B pe3ynbrate cMelieHrs Kopinyca pacipeaesnTens,
KaHajbl (3) B TuapOpacrpeaennTeNe NepeKpbIBAIOTCS MOACKaMU 30JI0THUKA U [T0/1a4ya )KMIKOCTH OT
Hacoca B MOJIOCTh THAPOLMIIMHIPA TpeKpamaerca. TakuM o0pa3om, U yNpaBisionias pyKosTKa, U
BBIXO/IHOE 3BE€HO YCTPONCTBA ABMKYTCS CHHXPOHHO. OJTHAKO 3a CUET TOT0, UTO YCUITHE HA BEIXOAHOM
3BeHE CO3/1aéTcs 3a CUET JaBJIEHUS, Pa3BUBAEMOI'0 HACOCOM, TO ATO YCHJIME€ MHOTOKPATHO OOJIbIIIE,
YeM yCuiIHe, MPHUKIAaIbIBaeMoe K pyKosiTke onepatopoM. Koo puuueHT ycuneHus creasiumx ru-
POIIPHBO/IOB MPAKTHYECKH HEOIPAaHUUYEH, U MOIIHOCTh BXOJHOT'O CUTHAJIa MOKET ObITh YMEHbIIEHA

J0 HUYTOXHO MaJIOH BEIMYHHEI.

3aoanus:
1.0npenenute, Kya OyIeT ABUraTbCsl BBIXOJHOE 3B€HO MPH NEPEMEIEHNH PYKOSTKH BIEBO?
2. Iloxymaiite, eciy 1aBiI€HUE THAPABINYECKOM XKHUIKOCTH, CO3/1aBAEMOE BHELITHUM HAaCOCOM,

YBEJIMYUTH, TO KaK U3MEHHUTCS CHIIa, JEHCTBYIOMIAs Ha pabovHii MOpIIeHs?
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3: Byzer nu octaBaTbCs IOCTOSIHHOM CHMIIa, JIEHCTBYIOIIAs Ha pabouuii MOpPIIEHb BO BpeMs

NEepPEMELIEHUS PYKOSITKU IIPU OTKPBITHIX KaHAJIAaX THAPOpACIIpEAETUTENA?

Tema 3: 3emnsn, mupoeoii okean
Texcm ona umenus:

DXO0JIOT MpEACTaBIIeT OO0 MPUOOP, KOTOPHIH HCITOIB3YET yIbTPa3BYKOBBIE BOJIHBI JUIS HC-
CJIEZIOBAHUS CTPYKTYpPHI U penbeda THa, OOHApYKEHUS TOABOJHBIX OOBEKTOB U PHIOBI. DXOJIOT CO-
CTOUT U3 JBYX YacTeil — JaT4MKa, COJAEPXKAIIETO YCTPOICTBA Mepeaun U MpHeMa yIIbTPa3BYKOBBIX
BOJIH, U AucIuies. JlaTuuk ycTaHaBIMBAaeTCs HAa JHUIIE CyTHA HU)KE BAaTEpJIMHUU (YPOBEHB MOTPYKe-
HUS CyHa). JlaT4nK MOChIIaeT CUTHANBI B CTOPOHY JTHA U TPH- -
HUMaeT CUT'HAJIBI, OTPAKEHHBIE OT JIOOBIX MpensTcTBuid. JlaH-
HBIE OT JaTYUKa 00pabaThIBAIOTCS U BHIBOJSATCS HA SKpaH JUC-
iest B BUJE JBIDKYILETrocs rpaguueckoro n300pakeHus 1Ha 1
BCEX O0BEKTOB Ha MYTH CUTHAJIA. DTO MO3BOJIIET COOpaTh WH-
dbopmario 060 BceM, YTO €CTh B TOJIIE BOJIBI.

3aoanusn:

1.lns moctpoeHuss M300paskeHUsl THA M OOBEKTOB Ha

NyTU CUTHajda HEOOXOAMMO BBIYMCIUTH PACCTOSHUE OT JaT-
YHKa-u3ay4yaTelis yIbTPa3BYKOBBIX BOJH JI0 MPENSATCTBUS. YIbTPa3BYKOBbIE BOJHBI PaclpoOCTpaHsi-
IOTCSL B BOJIE CO CKOPOCTHIO 0K010 1500 M/c. YKaxkuTe, 4TO TOJDKEH U3MEPHUTH IXOJIOT IS TOCTPOE-
HUS U300pakeHus?

2. Amepukanckuii yuenbrii P. Capmact B 2004r. yTBepkaall, 4TO OOHAPY U JIETCHIAPHYIO
Atnantuny B CpenuzeMHom Mope, 61m3 Kunpa. OH mpoBen ucciieoBaHie MOBEPXHOCTH 36MJIM Ha
riryOuHe 1.5 ThIC. M ¢ TOMOIIBIO 3X0JI0Ta U 00HapYy KM 6osee 70 coBmaeHH ¢ OMUCAHUAMU AKpO-
1oJs1 ATIAHTH/IBI: MHOTOKMIIOMETPOBAs CT€HA, XOJIM, OKPYKEHHBIH BaJloM, TTyOOKHE PBBI, a TAKXKe
Oepera BeIcOXIIeH peku. HapucyiiTe ynpoleHHy0 CXeMy ero HCCIIeIOBaHUM.

3. B Mopckoii BoJie CKOPOCTh YJIBTPa3BYKOBBIX BOJH YBEIUYUBAETCS C POCTOM JaBJICHUS.
OmnpexaensieMoe 9X0JI0TOM PACCTOSHUE 10 AHA OyAET OTIAMYAThCS OT UCTUHHOTO?

Bribepure npaBUIIbHBIN OTBET:

1) ono Oyzaet Oosnbiire, 2) oHO OyJeT MeHbIIIE, 3) OHM OYAYT pPaBHBI.

Tema 4: Mapuanckaa enaouna
Texcm 0nsa umenus
Mapuanckas BraguHa — rirybodaiiiiee MecTo 3eMHOM TMOBEPXHOCTH. PacronoeHo oHO Ha
3anaaHoi okpanHe Tuxoro okeana B 200 kmiomeTpax BocTouHee MapuaHckoro apxumnenara. Yye-

HbIe-OKeaHOTrpa(bl TOITOe BPEMS MBITAINUCH Y3HATh €€ UCTUHHYIO ITyOouHny. VccienoBaHus pa3HbIX
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JIeT IaBalii pa3Hble 3HAYCHUS. J[e0 B TOM, YTO Ha TaKOW KOJOCCATBHOU TTyOHMHE TIIOTHOCTD BOJIBI
YBEJIMYUBACTCS TI0 Mepe MPUOIMKESHHS KO JHY, TOITOMY U CBOMCTBA 3BYKa OT 9XOJI0Ta B HEH TOXKE
MeHsroTCs. [IpuMeHuB BMecTe ¢ 9X0JI0TaMu OapoMeTphl U TEPMOMETPHI Ha pa3HbIX ypoBHX, B 2011
rojy ObIJI0 yCTaHOBJIEHO 3HaueHue rryouHsl 10994 + 40 metpos. JlaBiieHne Ha JHE TIOJIBOTHOM pac-
cenuHbl coctaBisietr 1072 atmocdepst, nwmm 108,6 MIla.

3a Bpemsi, MPOIIEINIEE C MOMEHTa OTKPBITUSA

riy6oyaiiiiero KaHbOHa, yJauHO JOCTUYb €ro JIHa ya- v, m/cex ——
BaJIOCh TOJIBKO ueThIpe pa3a. B 1960 roay rirybokoBoa- 2600 7§ ; u
HbI OaTtuckad «Tpuect» BrepBble B MUPE CITyCTHIICS 2500 —— —
Ha camoe JHO MapHuaHCKON BHAJWHBI C JIByMs Iacca- 2400 3544
xupamu Ha 6opry: neiitenantom BMC CIHIA [lonom 2500 == -
VYonmem n mBeinapckum okeanorpadom XKakom I1u- 2100 7058
kapoM. B 90-e robl sxenob nucciaeaoBait SMOHCKHMA Oec- 2000 | =

nuioTHBINA 30HI «Kaikoy, mpuHecmmii co qHA TIPOOBI 7900 — =
ui1a, B KOTOPBIX ObUTH OOHApYKEHBI OaKTepUU, YEPBH, 1700 |~ — i }5
KPEBETKH, a TaKXKe KAPTUHKU JI0TOJE€ HEBEIOMOTO 7600 A l
mupa. B 2009 roay noxopun 6e31Hy aMepUKaHCKUAN poO- 7500 ’/ = :

60t Nereus, MOAHSBILIUI CO THA TPOOBI UJ1a, MUHEPAIIHI, %M{] 20 40 60 80 100 120 t,°C

06pa3u51 FJIy6OKOBOI[HOI71 (baYHLI n q)OTO oburarenei 3asucumocms cKopocmu ynempa3seyka (vacmoma 12 Mry)
8 8ode om daessieHUA u memnepamypol

HeBeOMBIX TiyOouH. B 2012 roay B 6€31HY B OJMHOYKY
coBepiuuia norpyxxenue Jxeitmc Kamepon — aBrop « Tutanukay, « Tepmunaropa» u «ABarapa». OH
IpoBeJI Ha JIHE 6 YacoB, coOupast mpoObl rpyHTa, MUHEPAJIOB, (hayHBbl, a Takxke aenas Gortorpaduu u
3D BuzneockemKy. Ha ocHOBe 3TOTO MaTepuana 6bu1 co3an ¢puiibM «BbI3oB 0e31HE».

3aoanusn:

1.JI711 BBIYMCIIEHUS TUIPOCTATUYECKOTO MABJICHHWS BOJbI Ha JHE MapHaHCKOW BIAIWHBI
p=pgh HE06X0MMO 3HATh MIOTHOCTH MOPCKOi BOJbI (P HOPMANBHEIX YcIoBuaX p=1028 kr/m?),
rny6uny Bnaauasl h=10994 M u yckopenue cBo6oaHOro najenus g=9,8 m/c’. BbluucaeHus AaoT
pesyabTaT okosio p=110 MIla. O6bsicHuTe, MOYEMy pealbHOE JIaBJIeHHE OyIET MPEBHIIIATH MTOTYUYeH-
HBIN PE3yJbTaT BHIYUCICHUN?

2. B MopcKkoii BOZie CKOPOCTh yJIbTPa3ByKOBBIX BOJIH 3aBUCHUT OT TEMIIEPATYPHI, COJIEHOCTH U
riryOuHsl. [Ipy HOpMaTbHOM JIaBJICHUU U TEMIIEpAType OHA COCTABIISIET B cpeaHeM okoio 1500 m/c u
YBEJIMYMBAETCS C pOCTOM JaBiieHUs. Ecau BO3MOXKHBI U3MEPEHHSI BPEMEHU MPOXOKIAEHUS yJIbTpa-

3BYKOBOI'0 CHMI'Hajia 5X0JI0Ta a A0 JHa BIaJWHBI U O6paTHO IMOCJIE OTpa’XCHUA, KaK BBIYHUCINUTE €€

riyouny? Ipeanoxxute CBOM anropuTM pacyera.
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3. B Mapuanckom >kenobe Ha riryOnHe OKOJIO IBYX KHJIOMETPOB KITyOsITCS «4epHBIE KypPHIIb-
MKW — ICTOYHHUKH T'€0TEPMaIbHOM BOJIbI C CEPOBOAOPOJIOM U JPYTHMHU BEILIECTBAMU, KOTOPBIE IIPU
KOHTAKTE C XOJIOJHOW BOJIOW IpEeBpaIaroTCs B YepHbIe Cynbpuabl. JIBuxeHue CyabGuaHON BOBI

HarOMHUHAET KJIyObl YEPHOTO JbIMa. TeMmeparypa Bobl B MecTe BhiOpoca gocturaet 450° C.

Ha ceBepe kaHbOHa pacrnoaokeHbl «0enble KypUIbIIUKI — Tei3epbl, U3BEpPrarolinue KU IKHMI
yriekucibii ra3 npu temmeparype 70-80° C. ['opsune UCTOYHUKHU «IIOJOTPEBAIOT) JICISTHBIE BOIBI,
NOJIeP)KUBAst )KU3HB B O€3/1HE — TemMIieparypa Ha 1He MapuaHCKOW BIIaIMHBI HAXOAUTCS B IIpeenax

1-3° C. IloueMy okeaH B 30He BLIOpOCa reoTepMajbHBIX BoJ TemmepaTypoii 400-450°C ue 3axunaer?
Tema: 3emnvie npovyeccol

Texcmut 012 umenus:

Teker 1

«ITocne obena moroaa ObLia KapKas; Mbl IEPEIUTH B CaJl ¥ MU Yail O] TEHBIO HECKOJIBKUX
ss0710HB. Mexay mpounM cop Mcaak ckazan MHE, 9YTO TOYHO B TaKOH e 00CTaHOBKE OH HaXOIUJICH,
KOTI'Jla BIIEpBbIE €My MPUIILIA B TOJIOBY MBICIb O TAroTeHnu. OHa Obljla BHI3BaHA MaJIeHUEM s0JI0Ka,
KOTI'Jla OH CHJIEJN, TOTPY3UBIINCH B TyMbl. [louemy si0710K0 Becera nmajgaeT OTBECHO, MOAyMall OH Ipo
cebs1, moYeMy He B CTOPOHY, a Bcera K eHTpy 3emin. Jlo/KHa CylecTBOBaTh MPUTATAaTeIbHAS CUIIa
B MaTepuH, COCpENOTOYEHHas B LeHTpe 3emun. Ecnu maTepust Tak TSHET APYTyH0 MaTEpHIO, TO
JIOJI’KHA CYIIECTBOBATH MPOMOPIIMOHATBHOCTE €€ KonuecTBy. [IoaToMy 5S16510K0 MpUTSTUBaET 3eMITI0
TakK e, Kak 3emiis 1010Ko0. J{oKHa, cliegoBaTenbHO, CYIIECTBOBATh CHUJIa, MMOJ00HAs TOH, KOTOPYIO
MBI Ha3bIBAE€M TSKECTBIO, IPOCTUPAIOLIASACS 10 BCel BeereHHom.

Bonpocu ona oocyycoenusn:
- O uém roopurcs B TekcTe? Kak ero Mo»KHO 03arjiaBUTh?
- Kakoe cobOpITHE, €cii BEpHUTh paccka3sy, Bei3Baiio y M. HetoTOHA MBICITB O TATOTCHHUH?
- I'me B aTOM pacckase TOBOPHUTCS MO CMBICITY TIOYTH TO K€ CaMO€, YTO HAMMMCAHO U B YICOHUKE:
«[ pasumayuonnoe npumsasicenue 1106020 mena nposIAemcs mem 3amemuee, 4em OoIvue e2o
maccan?
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- OCHOBBIBasSICh Ha TOM, YTO OIIMCAHO B 3TUX BOCIIOMHHAHUSX, C/Ieaal Obl BBl HAa MecTe HproToHa
BBIBOJI O BCEMUPHOM XapaKTepe TSATOTEHMsI UM TOJIBKO O CYLIECTBOBAHUHU TATOTEHUS MEXKIY 3€M-
neit u apyrumu tenamMu? OTBET 000CHYHTE.

3aoanue: Haiinute B IaTepHETE MM OyMaKHBIX HCTOYHUKAX nHMopmarmio 06 U. Hero-
TOHE. UeM 3HAaMEHHT 3TOT BEJIMKHI YUEHBI, KPOME TOT'0, UTO I10 JIEr€HJAE OH OTKPBLI 3aKOH BCE-
MHUPHOTO TATOTEHHUS, KOT/Ia My Ha TOJIOBY yHajo s10J10Kk0?

Texer 2

OOpaTtuTe BHUMaHUE, KAKOE HMHTEPECHOE SBJIEHUE MOKHO HA0JI0/1aTh, UCTIOJIB3YS CaMOJIENb-
HOE MPOCTOE YCTPOUCTRBO.

Heo6xonnuMo B3ATh SIIIUK, B OJHOH U3 CTEHOK KOTOPOTO CAenaTh oTBepcTue auamerpom 10
CaHTUMETPOB. [IpOTHBONOIOKHYIO CTEHKY HAJ0 CHATH U 3aTAHYTh yIPYrou IuieHkoi. Eciu renepb
HAITOJIHUTH SIIIMK ABIMOM, CKaKEM, U3 «CYXOrO JbJa», U IIEJIKHYTh 10 TUIEHKE, TO U3 OTBEPCTUS BbI-
pBETCA Bpallaroleecss TYMaHHOE KOJIbIO.

OOpa3yroTcs Takue KoJblla OT 3aBUXPEHUN BO3IyXa y KpaeB oTBepcTus. BoszHuKIas «3a-
KpPYTKa» CIIocOOHA 3aMETHOE BpeMs COXpaHATh (GpopMy Koibla. HamoBUMBIINCE, MOXKHO JOOUTHCS
TOT0, YTO KOJbIla OyIyT JOTOHSTH, YAAPATH WM IPOXOIUTH JIPYT Uepe3 Apyra.

B npupoae 3aBuxpenus, rnpasaa, yke He KOJIbLIEBbIE, IOPOXKIAIOTCS, K IPUMEPY, BOCXO5-
MMM TTIOTOKaMHM HarpeToro Bo3Ayxa. JTO SBJIEHHE YacTO BCTpeuaeTcsl B MycThIHAX. [lonHnMasch
BBBICH, BO3JIyX 3aKpyUYUBAETCs, BTATHBAS B C€0sI IECOK U MbUIb, KOTOPBIE BBIIAIOT pa3Mephl 3TUX Bpa-
HIAIOIINUXCS BO3IAYLIHBIX CTOJ00B. X Ha3bpIBalOT cMep4M. BbIBaeT, 4TO OHU JOCTUTAIOT JECATKOB
METPOB B IMPUHY U COTEH B NIMHY. Takue cmepun, Ha3biBaeMblie B CeBEpHOI AMEPUKE «TOPHAI0,
CHOCOOHBI BBI3BaTh HEMaJIble pa3pylieHus. X cuiibl XBaTaeT, YTOObI IEPEHOCHTD A0Ma.

Ho ecTb 1 pruckoBbIe M00UTENN cMepueii — ITaHepucThl. MIM yaaeTcs Tak UCIIOIb30BaTh BUX-
peBoe BpallleHHe BO3yXa, YTO OHO MOJHUMAET IIaHephl Ha OOJIBIIYIO BBICOTY.

Brl MOkeTe M caMu yCTpPOUTH HEOONBIION MBUIBHBIA CMEpY, €CIIM TMOKPYTHUTE IOIIECYKON
BOJIM3U HAarpeTOro y4acTKa 3eMJIU WU acpanbra.

3aoanusa:

1. BeiienuTe cocTaBHbIE YAaCTH B MIPEACTABICHHOM TEKCTE, YCTAHOBUTE MEKy HUMU B3aH-
MOCBs3U. O3ariaBbTe TEKCT.

2. Cnenaiite puCyHOK CaMOJIEIbHON YCTaHOBKH, C IIOMOILBIO KOTOPOI MOXKHO IOJyYUTh
BpallaroIyecs TyMaHHble Konbla. M300pazuTe Kosbia:

- KOTOpbIE JOTOHSIOT IPYT Apyra,

— KOTOpBIE IPOXOIAT IAPYT Uepes Apyra.

3.Ilepeuncanre, KaKue HayKH CIEIyeT U3yUYUTh, YTOOBI 3aHUMATHCS UCCIIEJOBAHUEM TOP-

Hazao.
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4. OnuIuTe OMBIT C BECAMH, IIAPOM U CTAKAHOM BOJIbI, KOTOPBIE H300pa’keHbl Ha PUCYHKE.
[Iponomxkute cnenyronme Gppasp:
- JUISL OTIBITA UCTIOJIB30BAHO Cienytoliee 000pyJoBaHHE:

- B nepBoii yacTu onsITa AeNany ClIeayoLee:

— [Ipu sTOM HabMIONANH, YTO

- Bo BTOpO#i YacTH OmbITa MOCTYNWIIN TaK:

- IIpu 5TOM yBHIEIH, YTO

- CJ'ICI[OBaTeJ'IBHO, OIIBIT CBUACTEIBCTBYET, YTO

Tema 6: Yenosek u 300posve

Texcmoil Ona umenusn

Texer 1

Cunraercs, 4To CUCTEMATUYECKHE, HO YMEPEHHbIE (PU3NYECKUE YIIPAKHEHUS MOJIE3HBI AJIs
HAIlIeTo 310pOBbsl. Bo BpeMsi TpEHUPOBKH MBILIIIBI PACXOAYIOT OO0JIBIIOE KOJIMYECTBO SHEPTUHU U Tpe-
OyIOT OOJIBIIOTO KOJIMYECTBA MUTATENBHBIX BEIIECTB U KUCIOPO/a, KOTOPBIE TOCTABIAIOTCSA KPOBBIO.
Uro0bl 00ecieuynuTh MBIIIIBI BCEM HEOOXOIMMBIM, YBEITHUMBAETCA UX KPOBOCHaOkeHue. Bo Bpems
TPEHUPOBKU >KUPBl HE OTKJIAABIBAETCA B MBIIILAX, 4, HAOOOPOT, PaCIICIUIAIOTCS Ul MOJyYeHHs
SHEPIUu.

3aodanue: Bpipa3ure CBOE OTHOLIEHHUE K CIEAYIOIUM yTBEepKAeHUAM: «/Jla i Her»

a. Cucrematnueckue GU3NUECKUE YIPAXKHEHUS CKOpPEE MOJIE3HBI, YeM BPEIHBI.

0. dusnueckue ynpaxHEeHHs MOJIe3HbI A NPO(QUIAKTUKH 3a00JI€BaHUI cepala U CoCyau-
CTOU CHUCTEMBI.

B. Ou3nUecKre yIpaKHeHUs! IPUBOIAT K MPABUILHOMY ITUTAHHIO.

r. Ou3uvecKre yrnpaxHeH!us: IOMOTaloT U30eXaTh JIMIITHETO Beca.

Teker 2
Kapuec 3y00B

bakrepun, >xuByIIMEe y Hac BO DTy, SBISIOTCS NMPUYMHON Kapuweca 3yooB. Kapuec cran
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npobneMoil ¢ Hawyanma 18 Beka, Korga caxap CTajJ JOCTYNHBIM Onarojapsi YBEIMUYEHHIO €ro

IMMPOU3BOACTBA U3 CaAXapHOI'0 TPOCTHHUKA.

B nacrosiee Bpemsi Mbl MHOTOE 3HaeM 0 kapuece. Hampumep:

baktepuu, KoTOpbIe ABISAIOTCS NPUYUHON Kapueca, MUTAIOTCS caXapoM.

Caxap npeBpalaercsi B KUCIOTY.

Kucnora moBpexaaer moBepXHOCTh 3y0OB.

Uuctka 3y00B MOMOTAET MPEIOTBPATUTH KapHec.

Bonpocul ona oocysycoenusn:
- KakoBa pons 6akTepuii nmpu kapuece 3y0oB?

3aoanus:

1. Ha rpaduke nokazano notpediaeHue caxapa 1 YUCIIO ClIyyaeB Kapueca B Pa3HbIX CTpaHaXx.

Kaxxnas ctpana Ha rpaduke npeacrabiieHa Toukoid. Kakoe u3 ciaeayrommx BRICKa3bIBAaHUH MTOTBEP-

JKIAeTCsl JaHHBIMH, IPUBEICHHBIMU Ha Tpaduke?

a. B HeKOTOpPBIX CTpaHax JIIOJU YUCTAT 3yObl yalle, YeM B APYTUX CTpaHaXx.

0. UYewm Oouibliie JIOIM AT caxapa, TeM 0oJiee BEpOsSTHO, UTO Y HUX OyJIeT Kapuec.

B. B mocneanue rojapl BO MHOTHX CTpaHax YBETUYMIIACH YACTOTa 3a00JI€eBaHUN KapHECOM.

-

)
i}

-
o
1

0
Cpennee yncno 3y6o8, NOBPEXAEHHLIX

B nocnennue roapl BO MHOTHUX CTpaHax MOTpeOJIeHUE caxapa yBEIUYUIOCH.

KapuecoMm, Ha YenoBeka B pasHblX CTpaHax

=N Wh CO~NO C
1

20 40 60 80 100

120 140

CpenHee 3HauyeHme norpedbtneHmnA

caxapa

(B roammax Ha Yyenoeeka B

- o NeHb)

2.0T™MeThTE TOJIBKO OJHY KIETKY B KaX10i cTpoke: Hackoiabko BaM MHTEPECHO y3HATh Clle-

nytomiee? I' e v Kak BbI MOKeTe 00 ATOM y3HATh?

OYCHb MHTCPECHO

HWHTEPECHO

MaJIOUHTCPECHO

HE UHTEPECHO

a) Y3HaTh, KaK BBITJISISAT 10| MUKPO-
CKOTIOM OaKTepHH, pa3pyIuaroine
3yOBI

0) Y3HaTh 0 CO3JaHUH BaKIIWHEI,
MpeIoTBpaIianiei kapruec 3y00B
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¢) [oHsATh, Kak nuIa, HE coJiepKaIast
caxapa, MOXKET CTaTh IPUUYHHON KapH-
eca 3y0oB

8 kaace
Tema 1: Xumuueckue npoueccol
3aoanusn:
1. OnummTe 1Ba mporecca, KOTOpble MOTJIM OBl BBl HAOIIOJaTh BO BpeMsi XMMHUECKOH peak-
ouun:
YdeHUK BBICHINTAaJ HEMHOTO MTOPOIIKA B MPOOUPKY. 3aTeM OH JOOABHII B IOPOIIOK KUIKOCTH

1 B30oaTaN npodupky. [Iponsonuia XumMmudeckas peakiusi.

Texcm Ona umenusn:

DJ1eKTPOJIN3 AJTIOMUHUS

[To conepx’aHuio B 36MHOM KOpe AJIIOMUHUHN 3aHUMAET IEPBOE MECTO CPEAN METAIIOB. 3E€M-
Has Kopa Ha 8, 8% COCTOUT U3 aJIOMUHUS (U1l CPABHEHHUS, COJIepKaHue kene3a B Hell — 4, 2%).
OI[HaKO 9TOT XUMHUYECKH AaKTHUBHBIA METaIJI HE MOKET CylIeCTBOBAaThH B CBO60[[HOM COCTOsSIHHUHU U
BCTPCHACTCA TOJIBKO B BUJIC PA3JIMYHBIX COGHHHGHHﬁ. OcHoBHas UX Macca MNpUXOAUTCA Ha OKCHU[
amomunns (Al>O3). 3To coenuHeHNE B 00MX0/1€ OHO HA3BIBACTCS TIIMHO3EMOM, HIIA TTPOCTO TIIUHOM.

B xonme 19 Beka Obuna pa3paboTaHa TEXHOJOTHUS MPOMBIILIEHHOTO AJIEKTPOIUTHUECKOTO
MMPOU3BOACTBA AJIIOMHUHUA U3 INIMHO3CMA, IOMCIICHHOT'O B paCHHaBHeHHBIﬁ KPHOJIUT (peI[KI/II\/'I MUHCEC-
paJi ¢ CyLIECTBEHHO MEHBIIEW TeMIIEpaTypol TUIaBJIEHUS, YEM Y ININHO3EMA).

DNeKTPOIN3 TIUHO3EMA POU3BOAT B KHUAKOM KPUOJIUTE B DJIEKTPOIIU3EPE:

3

S o __-_2::5///1
i

Puc. Cxema snekTposiuzepa AJisl MOJIyYEHUs ATFOMUHUS.

DIIEKTPOJIN3Ep UMEET KaTOIHOE U aHOAHOE ycTpoiicTBa. KaTomHoe ycTpoiicTBO - 1 nmpencras-
JsieT co0Ol BaHHY B CTAJbHOM KOPITYCE, 3aKPBITHIM W3HYTPHU YrOJbHbIMH Oiokamu. K yroiapHOMY
JTHY BaHHBI MOAKJIIOYECHBI MEIHbBIE IIMHBI JUIS OTBOJA SJEKTPHUUECKOro TOKa. B mporecce paboTh

AJICKTPOJIM3Epa Ha JHE BaHHBI, CIYy)Kalllel KaToI0M, COOMpaeTcs >KUIKHU aTtOMUHHA. AHOIHOE
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YCTPOMCTBO - 2 COCTOUT U3 BEPTUKAIBHO YCTAHOBJIEHHOI'O aHOJ/A, HUKHSAS YacTh KOTOPOIO MOrpy-
JK€HA B AJIEKTPOJIUT. DIEKTPOJIIUT COCTABISAIOT U3 KPUOJIUTOTIIMHO3EMHOTO paciijiaBa, B KOTOPOM CO-
nepxutes 8...10 % raunozema. K aHoay moaBe/ieH MOCTOSTHHBIN 3JIEKTPUYECKHUI TOK, KOTOPBIA HC-
MOJIB3YETCS B IIPOIECCE AIEKTPOIIN3a, a TAKXKE MOAIAEPKUBAET TeMnepaTypy saekrpoauta 950...970
OC 3a CUCT IPKOYJICBA TCIJIA, BBIACIIAIOMICTOCA B CJIOC 3JICKTPOJIMTA MCKAY aHOAOM U KaTOIOM. HOI[I:-
€MHBII MEXaHU3M - 3 MepeMellaeT aHo ] M0 Mepe ero cropanusi BHU3y. Uepes mIThIpU K aHOAY MOJ-
BOAUTCSA dNeKTpraeckuii Tok oT 45000 mo 155000 A. PaGouee HanpsikeHHE HOPMAIILHO paboTaroIien
BaHHBI 4, 0-4,5 B. [Ipu s51ekTposin3e 1moj BIUSHUEM HAJIAKEHHOTO 3JIEKTPUUYECKOrO MOJid K KaTOdy
nepemeniatorcs katuossl Na®, A’ Ca**, Mg?", Ho paspsxkaroTcs Ha KaTojie, Kak Hanbolee 1oyo-
KHUTEJIbHBIC, TOJIBKO KaTUOHBI atoMuHMA. OOpa3yrouuiics B mporecce 3JIeKTPoIn3a aTlOMUHUH CO-
6HpaeTc;1 Ha JHC BAHHBI 3JICKTPOJIM3CPA MO CJIIOEM JJICKTPOJINUTA, OTKYdad €T0 NMNEPUOANICCKU BBIGI/I-
paroT C MTOMONIBIO BaKyyMHOTO KoBIIa. JIjist mosmyuenusi 1 Kr amoMuHus pacxoayercs okosio 16500-
18500 kBT-4yac 35eKTposHEeprum.

Bonpocul ona oocyymcoenusn:
- ITouemy KpymHBIE IPEANPUSATHS IO TPOU3BOACTBY AIFOMUHUS Yallle CTPOST Ha Oepery 60Iib-

X pek?
- [louemMy pacriyiaBieHHBIN ATFOMUHUANA COOMPAETCS HA THE BaHHBI TTOJT CJIOEM JJIEKTPOIHTA?
- K yronsHOMy qHY BaHHBI IOJKIOYEHB! MEHBIE IIMHBI U1 TI0JIBO/A 3JIEKTPUYECKOI0 TOKA.
Bo3moxna nu 3ameHa marepuana muH? C KakuM yTBEPXKACHUEM BbI COTJIAaCHBI: 1) Mellb UMEET BbI-
COKYIO TeMIIepaTypy IUIaBJIeHUS; 2) Mellb UMEET XOPOIIYIO TeIIONPOBOIHOCTD; 3) MEAHBIN POBOJI-

HUK 001a/1aeT XOPOIIeH dJIEKTPOTPOBOTHOCTHIO?

Tema 2: Dnekmpuyeckue A61€HUA.

Texcmut 012 umenus:

Texker 1

DkcrnepTy Aany oOpasel] HEM3BECTHOTO TBEpAOro BemiectBa. OH XO4UeT 3HATh SBISIETCS JIK
BEILECTBO METAJJIOM. MeTasuibl B TBEPAOM COCTOSIHMHM UMEIOT KPUCTAJUIMUECKOe cTpoeHue. B y3max
KPUCTAJUTMYECKOM PEIIeTKH METajlsla PacoJIOKEHbI TMOJIOKUTENIbHbBIE MOHBI, a B MPOCTPAHCTBE
MEXJly HUMHU JIBHXKYTCSI CBOOO/IHBIE AIeKTpoHbl. Eciii B MeTasie co3iaTh JEeKTpUudYecKoe moje, To
CBOOONIHbIE AJIEKTPOHBI HAYHYT JIBUTaThbCsl HAMpPaBICHHO TMOJA JEHCTBHEM JIIEKTPUUYECKUX CHIIL.
BO3HUKHET 27I€KTPUYECKUM TOK.

HcToyHMK TOKa, TPUEMHUKH, 3aMBIKAIOIIME YCTPOWCTBA, COCIWHEHHBIE MEXIY COOOM
MIPOBOJIaMH, COCTABIISAIOT MPOCTEHUIIYIO AEKTPHUUECKYO 1enb. UToOb! B 11enu ObLT TOK, OHA JOJDKHA
OBITH 3aMKHYTOM.

3aoanusa:

1. 3anmummre OJHO CBOWMCTBO, KOTOPOE MOXKET YBHUIETh U IPOBEPUTH DIKCIEPT, U KAKUM
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00pa3oM 3TO CBOWCTBO MOMOXKET ONPEACTUTh, SBISETCS JIU BEIIECTBO METaUIoM. Bocmonb3yiiTech
uH(popMaIueil U3 HIDKENPECTaBICHHOTO TeKCTa.

Texer 2

['pynna OpUTaHCKHUX yUEHBIX pa3padaThIBACT «yMHYIO» OJIEXKY, KOTOpas MOMOXKET JETIM
C OTKJIOHCHHSIMH B PA3BUTUU «3arOBOPUTHY». PeOeHKa, 0JIETOr0 B KUJIET U3 YHUKATHHOTO DJIEKTPO-
TEKCTHUJIS,, KOTOPBIH MOJCOSANHEH K CHHTE3aTOPY PeUr, MOKHO OyAET MOHSTH MPOCTO 1O €T0 M0-
CTYKHBAHHIO MO YyBCTBUTEIILHON K MPUKOCHOBEHHIO TKAHU.

Marepuan crienad u3 0OBIYHONM TKaHHU, IEPETUICTEHHON COIEPKAIIMMH YTOJIb BOJJOKHAMH,
KOTOpPBbIE MOTYT IPOBOJUTH EKTpUUEeCKUi TOK. [Ipn HataBmMBaHUM Ha TKaHb, CUTHAJL, TPOXOJIsI-
M Yepe3 BOJOKHA-ITPOBOJIHUKH, YCUITUBAETCS, U KOMITBIOTEPHBIN 3JIEMEHT MOKET ONPEIEIUTh
MECTO MIPUKOCHOBEHUS HA TKaHHU. DTOT SJIEMEHT MOXKET YIPABISATH JIFOOBIM MOJCOCTUHEHHBIM K
HEMY 3JIEKTPOHHBIM YCTPOMCTBOM, pa3Mephl KOTOPOTO HE MPEBBICAT ABYX CIIMUYEYHBIX KOPOOKOB.
«I'maBHOE 3aKJIF0YAaeTCs B TOM, KaK MbI IIEPEIIETAEM TKaHb U NIEPEIAEM YEPE3 HEE CUTHAIIBI: MBI
MO>KEM BIUIECTH CHEIMaTbHbIE BOJOKHA B YK€ CYUIECTBYIOLINE PUCYHKH TKaHEH TaK, UTO BBl 3TOTO
HE 3aMETHUTE», - TOBOPUT OJUH U3 yueHbIX. He moBpeauB marepua, ero MOKHO CTUPaTh, HAMATbI-
BaTh BOKPYT MPEIMETOB WJIU CKJIAIbIBaTh. Y UYEHBIN TOBOPUT TAKXKE, YTO MAaTEPHAII MOXKHO 3aIly-
CTUTh B JICHIEBOE MACCOBOE MPOU3BOJICTBO.

Bonpocwl ona oocyymcoenusn:

- MoxHO 71 KauecTBa MaTepuaia, 0 KOTOPhIX TOBOPUIIOCH B TEKCTE, MPOBEPUTH C IOMOIIBIO
HAy4YHOTO KCIIepUMEHTa B Jaboparopun?

- Mo>xHO 11 MaTepuai CTUpaTh, HE MOBPEIUB €ro?

- MoxHo 511 Matepuai NoBpeIuTh, HAMAThIBasl €r0 BOKPYT MPEeIMETOB?

- MoxHO 511 MaTepuai CKIaablBaTh?

- MoHO 1 MaTepua 3alyCTUTh B MACCOBOE MIPOU3BOJICTBO?

Tema 3: Tennoevie agnenusn
Texcmut 012 umenus:
Texker 1
ITapHukoBbIil 3PPeKT: NeHCTBUTEILHOCTH WIH BbIMbICE?

Kuseim opraHuamMam HGOGXOI[I/IMa OHEPIuUs IJid )XKU3HU. 3Hepr1/1;1, noAACPIKUBArOIIAas ) XU3Hb
Ha 3emuie, puxoauT oT CoJIHIIA, KOTOPOE U3JIyYaeT SHEPIHI0 B KOCMOC, TaK KaK OHO OY€Hb Topsi-
yee. KpoleuHast 4yacth 3TOi SHEPrUu JOCTUTAET 3€MIIH.

ATtMocdepa 3emin IeHCTBYeT KaK 3allUTHOE OJIeSIT0, ITOKPHIBAOIIIEE IOBEPXHOCTH I1JI1a-
HETBI, ¥ 3AIIMIIACT €€ OT MePernaioB TeMIIePaTyphl, KOTOPBIEC CYIIECTBOBAIH ObI B 0€3BO3TyIIIHOM

IIPOCTPAHCTBE.
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Bonbiias gacte u3nydaemoii CoJHIIEM SHEPTHH MIPOXOAUT Yepe3 3eMHYI0 atMochepy.
3eMJIs MTOTJI0IIAeT HEKOTOPYIO YacTh 3TOM SHEPTHHU, a IpyTas 4acTh OTPa)KaeTcsi 0OpPaTHO OT 3eM-
HOM TOBEPXHOCTH. YacTh 3TON OTpaXKEHHOW YHEPTUH ToTJIomaercs armocdepoid. B pesyiabraTe
3TOTO CPEeIHssl TEMIIepaTypa HaJl 3€MHOU MOBEPXHOCTHIO BBIIIE, YEM OHA MOTJIa Obl OBITh, €CITU ObI
aTMocdepsl He cyliecTBoBaja. ATMocgepa 3eMin AeicTBYeT Kak MapHUK, OTCIO/Ia U IIPOU30IIET
TEPMUH «MAPHUKOBBIN 3(ppexT». CUunTaroT, 4To NapHUKOBBINA APPEKT B TEUEHUE JIBAALATOTO BEKa
ctan 0oJiee 3aMETHBIM.

To, uTo cpemaussa TeMeparypa arMochepbl 3eMiTu yBEITHUMIIACh, siBIsAeTcs GakToM. B rase-
Tax U Jpyrov nepuoanyecKoi neyaTu OCHOBHOW MPUYUHON MOBBIIICHUS TEMIIEPATYPhI B IBa 1A~
TOM BEKE 4aCTO Ha3bIBAIOT yBEJIMUEHHE BEIOpOCA YIIIEKUCIIOTOo ra3a B atMmochepy.

[IIxonpHUK IO UMEHU AHPEN 3aUHTEPECOBAICS BOZMOXKHOMN CBA3bI0 MEXKIY CPEHEN TEM-
nepaTtypoit armocdepsl 3eMii U BBIOPOCaMHU YTIIEKUCIIOTO raza B arMochepy 3emiin.

B Oubnmotexe oH Haien ciieayronue asa rpaduka.

BriGpoce yrnekmcnoro raza

CpegHAA TeMNepaTypa aTMochepbl JEMH
(ThICAYM MUNNMOHOE TOHH B rog)

(rpagycoe Lenbcua)

M M
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Mokl roJabl

Ha ocHoBe 3Tux nBYyX rpadukoB AHpeii caenan BbIBOJ, YTO MOBBIIIEHUE CPEeTHEH Temmepa-
Typbl aTMOC(EPBI 3eMIH IeHCTBUTEIBHO MPOUCXOIUT 32 CUET YBEJIIUYEHHS BBIOPOCOB YIIIEKUCIIOTO
rasa.

Jpyras mkonsHUIA, Buka, He coryiacHa ¢ BeIBoioM AHapes. OHa cpaBHUBAET JBa rpaduka
¥ TOBOPHT, YTO HEKOTOPBIE YaCTH Ipa(hUKOB HE MOJITBEPHKAAIOT €T0 BBHIBO/.

Bonpocul ona oocyyncoenusn:

- Kakwue gactu rpadukoB He moaATBEpkat0T BeIBOJ AHapes? [IpuBeaute npumep u 00bsc-
HUTE CBOM OTBET.

- AHJpell HacTauBaeT Ha CBOEM BBIBOJIE O TOM, UTO MOBBIIIEHNE CPEAHEN TeMIepaTyphl aT-
Mochepbl 3eMiIn BBI3BIBAETCS YBETUUEHUEM BEIOPOCOB yriekucioro raza. Ho Buka nymaer, 4to

€ro BeIBOJ uepecuyp nocremnbiid. OHa roBopurt: «IIpexe, yeM caenatb OKOHYATENbHBIN BBIBO/I,
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TBI JOJDKEH YOETUTHCS B TOM, YTO ApYyTrHe (PakTOphl, BIMUAIONINE HAa TAPHUKOBLIHN 3¢ (eKT, ocTaroTcs

nocTossHHBIMWY. HazoBute ouH U3 pakTopoB, KOTOpBIE MMeNa B Buay Buka.

Teket 2

Crnenytouiye msSTh YTBEPHKIECHUN OMHUCHIBAIOT MPOLIECCHI, MPOUCXOASAIINE TPU KPYroBOpOTE

BOJIBI.

— BoagHoi nap nogHUMAaeTCs B TEMIBINA BO3AYX.

— Boga teuer 1o peke Kk MOpIo.

— Boga ucnapsiercs ¢ moBepXHOCTH MOPSI.

— BoasHoit map oxnaxaaeTcs ¥ mpeBpamiaeTcs B 00J1aka.

— OOnaka mepeMenamTcs, ¥ BOJa MajaeT Ha 3eMJII0 B BUE TOKIS.

3aoanusn:

1. TlponymepyiiTe yTBEpKACHUSI B TOM MOPSJIKE, B KAKOM OHHU CJIEAYIOT JIPYT 3a JIPYyroMm B
KPYrOBOPOTE BO/JIbI, YYUTHIBAs, YTO UCIIAPEHHUE BOJIbI C IOBEPXHOCTH MOPS ONPEACIISIETCS KaK MmepBas
CTaJiisl KpPyroBOpPOTa BO/IBI.

Teker 3

B >xapkuil 1eHb B CTEKIISTHHBIM KYBIIMH HaJIWIK JeAsHON Boabl (PucyHok 1). Uyt nozxe Ha
KYBIIIMHE TOSBUJINCH KanelbKu BojbI (PucyHok 2).

3aoanus:

1. OnumuTe npoiecc, BbI3BAaBIINM MOSBICHUE KalleJIeK BOAbl CHAPYKHU KyBIIMHA!

PucyHox 1 PUCyHOK 2

Tema 4: dnexmpomaznummnoie a6aeHUA
Texcmot 0na umenus:

Teker 1
DnexTpocTaTHuecKuil GUIbTp MpeaHa3HAueH AJIsi OYHCTKHU BO3/IyXa OT COJAEPKAIINUXCS B HEM
MOCTOPOHHUX YaCTHUII, B OCHOBHOM TbUIK pazmepoM oT 0,01 Mkm u aspo3zoiieit. KoncTpykTUBHO npe-

CTaBIIIET COOOI Ha60p MCTAJUTMYCCKUX TINTIACTUH, MCXKY KOTOPBIMH HATAHYTHI MCTAJIJNIMYCCKUC HUTHU.
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Menc,uy HHUTSAMHU U I1IJIaCTUHaAMH COSZ[aéTCSI PA3HOCTh NOTCHIOMUAJIOB B HECKOJIBKO ThICAY BOJIBT, YTO
MMPUBOAUT K O6pa3OBaHI/IIO MCKAY HUMH CUJIBHOT'O 3JICKTPUYCCKOTO IMOJIA U BOSHUKHOBCHUIO Ha I10-
BEPXHOCTH HUTEH KOPOHHOTO pa3psina. B pe3ynbraTe 4acTUIBI MUK PHOOPETAIOT SIEKTPUICCKUN
3apsizl. 3arpsiI3HEHHBIN BO3/IYX MOAAETCS B IPOCTPAHCTBO MEXKIY IIACTUHAMH, 3aPSDKEHHBIE YaCTUITHI
IIbIIA 101 HeﬁCTBHCM QJICKTPHUYCCKOI'O ITOJIA TPUTATUBAIOTCS K IIJTaCTUHAM U OCCAAal0T Ha HUX.
BpCMSI OT BPEMCHH C IJIACTUH HYXXHO CMBIBATH IIbUIb.
DnexkTpocTaTHuecKue (QUIBTPHl MOTYT YJIOBUTH BCE YACTHIIBI,
CHIOCOOHBIE TPHOOPETaTh 3apsia. OUIBTPHI OTIMYAIOTCS HU3KUM
YPOBHEM NOTPeOICHUS SHEPTHH U OeciryMHOCThI0. K HemocTaT-
KaM 6BITOBBIX MOHGHCﬁ OTHOCUTCA CPABHUTCIIbHO HCBBICOKAA
IPOM3BOUTENEHOCT (50 — 60 M>/4ac) m TeHeparus 030Ha.

O30H B HEOOJNBIINX KOJIHYECTBAX o6naz[aeT IIPHUATHBIM 3alia-

XOM, HalIOMUHAIOIIUM BO3AYX Mociie rpo3bl. OHaKO B BBICOKHX

KOHIIEHTPAIUSAX 030H TOKCUYCH.

OuuIeHHBINH BO3yX BO3BPAIIAETCS B IOMEIICHUE, YTO MO3BOJISIET SKOHOMUTD TETIO U AJICK-
TPOIHEPTHIO, UIH BIOpAChIBaeTCS B aTMOCheEpy.

Bonpocwel ona oocysycoenusn:

- B kakux 1o Ha3HAYEHUIO MOMENMICHUSX BO3/IyX MTOCIIE OUMCTKU BRIOpAchIBaeTcs B atMochepy

- byaer nu paGorate GUIBTp, €clnM MEXIY IJIACTHHAMU MPOAYBaTh BO3AYX B YKa3aHHOM
HAIPAaBJIEHUU MPU PA30OMKHYTOM KJIIOY€ B LIEMH MUTAHUS?

- Kak noBnuser Ha 3¢p(peKTUBHOCTD OYMCTKH BO3AyXa U3MEHEHHUE MOJIAPHOCTHU IJIACTUH U
CTEpIKHEN Ha MPOTUBOMOIOKHYIO?

3aoanue:

Ha rpaduxe n3o00pakeHa 3aBUCIMOCTD CTEIIEHN OYMCTKH OT 00beMa BO3/1yXa, PO TyBaeMOro

yepe3 GUIbTpP 3a Yac IJIs ABYyX MOJene GpuibTpa.
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W3 nmpuBeaeHHOTO CIMCKa HE00X0AMMO BBIOpaTh OCHOBHYIO NMPHUUYUHY CHIDKEHUS 3(hekTnB-
HOCTH OYHCTKHM C yBEIMYEHHEM KOJMYECTBA MPOIyBaeMoro Bo3ayxa. Ilpu: yBennyeHuUn cKOpoCTH

BO3OYIIHOI'O ITIOTOKA:
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1) 3apspKeHHBIE YaCTUIIBI MTBIIH HE YCIEBAIOT OCECTh Ha MIacTUHAX (HIIBTPA;
2) yBEIMUYMBAETCS TEMIIEPATypa AIIEKTPOAOB U U3MEHSIOTCS YCIOBHUS KOPOHHOTO pa3ps/a;

3) u3MeHseTcs CHla MPUTSHKEHUS 3apsHKEHHBIX YacTHIL MUK K TUTaCTUHAM (UIIbTpA.

Tekcer 2
I'mOpuaHbIi aBTOMOOWIIB

['uOpuaHbIl aBTOMOOWIIb UCTIONB3YET COUETAHHE ABYX THUIIOB JBUTATENEH — OCH3WHOBOTO H
anekTpuyeckoro. OHU paboTalOT B PeKKMME ONTUMAIBLHOTO JOMOIHEHUS APYT Apyra. beH3MHOBBIM
JIBUTATENh BHYTPEHHETO CrOpaHUs HCIOIb3yeTCs B KaYeCTBE OCHOBHOI'O MCTOYHMKA SHEPTHU JBU-
JKEHUS. BEICOKOBOBTHBIN AIEKTPOMOTOP TUOPUTHOM CHIIOBOM YCTAHOBKH MPEACTABISET CIOKHYIO
¥ KOMIAKTHYI0 KOMOMHAIIMIO 3JIEKTPOMOTOpPA U AIIEKTPOreHepaTopa. DISKTPOABUTATENh TIPH HEOO-
XOJUMOCTH MOMEHTAJILHO OO0ECIeunBaeT AOMOJHUTENbHYIO MOIIIHOCTh, HE PACXOAys TOILTUBO U HE
3arpsi3Hss OKpYyKaromyro cpeny. x coBmecTHas pabora obecrieunBaeT aBTOMOOMITIO TTPEKPACHBIC

CKOPOCTHBIC Ka4€CTBa U TOIIJIMBHYIO SKOHOMUYHOCTD.

-
- |
Npecbpascearens DCTC

-
AXxyuynsTop 12 BOneT ——

AxxysynaTop 48 BonsT

B navane nBukeHus: OJ0K ynpaBlieHUs SPHEPIHIO aKKYMYJISITOPHOU OaTtapeun HampaBiieT Ha
3EKTPOMOTOPHI, PACHOJIOKEHHBIE B MIepeIHe U 3aAHeH yacTu aBTOMOOWIIs. [IBukeHrne B HopMaib-
HOM PEKHME OCYILECTBIISETCS 32 CYET OEH3MHOBOTO JBUTATENs U AJIEKTPOMOTOPOB, BPAIIAIONINX U
JJIEKTPUUECKUH TeHeparop. I'eHepaTop Mo KoMaHae 0JI0Ka yrpaBIeHUs! OCYIIECTBIIAET 3apsiaKy Oa-
Tapeu, OTAaBasi eil U3IUIIKU dHepruu. [Ipy TopMokeHnn KMHEeTUYecKas SHepTrus aBTOMOOUIIS Tpe-
oOpa3yeTrcs B JIEKTPUUYECKYI0, KOTOPYIO OJIOK YIpaBJIeHHs BO3BpallaeT B BHICOKOBOJIBTHYIO OaTa-
pero, a OEH3MHOBEIN JBUTATEh Pab0TaeT B OOBIYHOM pexkUMe. B TpaaUIIMOHHBIX CHCTEMAX 3Ta SHEP-
TUSl TOPMOXKEHUS Tepsiiach. B oTinume oT HUX THOpHIHAS CHIIOBasi CUCTEMa 0COOCHHO A (deKTUBHA
B TOPOJIE, TJI€ YaCTO YepEeAYyIOTCS pa3rOH U TOPMOKEHUE.

Bonpocwl ona oocysycoenusn:

- Ecnu B ruOpUIHBIX CHIIOBBIX YCTAHOBKAX YHEPTHS TOPMOKEHUS MOCIe TPeoOpa3oBaHus B
ANEKTPUUYECKYIO M aKKyMYJIUpPYETCs B OaTapee, TO Ha KaKHhe MPOIECChl UIIET YHEPTHUSI TOPMOKCHHUS B

TPaAUITMOHHBIX aBTOMOOUJISX ?
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- Ecnu B TpaguIimoOHHBIX aBTOMOOMIISIX PAacXo]] TOIUIMBA COCTaBisieT oT 7-8 nmutpoB Ha 100
KM, TO B THOPUIHBIX — OT 3-4 nuTpoB. KakoBa OCHOBHasi mpUYHMHA TaKOWH SKOHOMMHU TOIUIMBA?

3aoanue:

1. PaccmoTpute G10K-CXeMy THOPHIHOTO aBTOMOOWIISI M BCTaBbTE MPOIYIICHHOE CIOBO B

yTBepkaeHHE: «bIIOK yrpaBieHust Ha OCHOBE WH(OpPMAIUU, TTOTYYEHHON OT , TOCBI-

JJa€T UCIIOJIHUTCIBHBIC KOMAaHABI CHUJIOBOM YCTAaHOBKEC U aKKYMYJIATOPHBIM 6aTapes{M».

Baok MVIPaBIACHHH

rJ:chJI"ﬂ;lﬂH!ﬂ r'!LKK}'ﬁl}-_']H'i'ﬂ ,”,EIT"” KH CKOPOCTH.
E"};;’ THORBH TEH- pPHBIC YACTOTEI BpallleHHs
A FEHEPATOPBL Datapen JBHTATENCH, TEMIEPaTy bl

Tema 5: Ilpouzeoocmeo rnekmpoinepzuu

Texcmul 012 umenus:

Tekcer 1

Ceetonuop (Takxke ucnonb3yercs cokpamenne CUJI - cBeTon3myyaromuii 1Mo/, JTaTHHCKAN
skBuBasieHT — LED: light-emitting diode) - 3To moynmpoBOAHUKOBEII PUOOP € AIEKTPOHHO-ABIPOU-
HBIM pP-N TIEPEX0JI0M, KOTOPBII CO3AaeT ONTHUYECKOE U3ITyUYCeHUE, KOTIa Yepe3 HEro MPOXOIUT DIICK-
TPUYECKUHN TOK.

NA2CTUKOBAR NWH3a KpHCTann

CHIHKOH

anioMHUHKEBan (MeaHan) ocHoBa

Pabota cBeToino1a OCHOBaHa Ha CBOMCTBAX P-N WM AJIEKTPOHHO-ABIPOYHOTO Iiepexoia, 00y-
CJIOBJIEHHBIX B3aMMOJEHCTBUEM JIBYX IOJIYIIPOBOJIHUKOB p-TUIIA U n-TUma: P — positive, To ecThb no-
JIOXKHUTEIBHBIN THII, WK JBIPOYHBIH, 1 N —negative, TO €CTh OTPULIATEIbHBIN TUII, HITH JIEKTPOHHBIH.
B pesyinbrare npomyckaHus 3JIEKTPUYECKOr0 TOKa B MECTE COINIPUKOCHOBEHMS IBYX IIOJIYIIPOBOIHU-

KOB IIPOUCXOOUT MEPEXO0J OT OAHOT'O TUIIA MPOBOANMMOCTHU K APYTOMY, U Mbl BUIHUM U3JTYUCHUEC CBETA.
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CBeTromo/ IMEET /IBa BBIBOJA - aHOJ M KaTo. Ha katoze pacroioskeH amoMUHUEBBIH mapabo-
nudeckui peduiektop (orpaxkarens). OH BHEIIHE BHITJISANT, KaK Yalieo0pa3Hoe yriryOlieHne, Ha THO
KOTOPOT0 MOMEIIeH KpucTal. [1oaynpoBoJHUKOBBIM MOHOKPHUCTAJUT — 3TO OCHOBHOM 3JIEMEHT CBe-
TOIMOAA, B KOTOPOM CO3JaH p-n-mepexoa. MOHOKpucTaimia umeeT ¢opMmy KyOuka pazMepom
0,3x0,3x0,25 MM 1 COEAMHEH C aHOAOM TP ITOMOILY 30JI0TOH NepeMbIYKU. ONTUYECKU TPO3PAYHBIN
MOJIMMEPHBIN KOPITYC, SBJISIFOIIUICS OJHOBPEMEHHO (POKYCHpPYIOLIEH JTMH30H, BMecTe C pedeKTo-
POM OTIpeNIeNAI0T YToJl U3JIy4YeHHUs] CBETOIMO0/IAa M HAIIPABICHHOCTh Iy4yka cBeTta. COBpeMEHHBIE CBe-
TOIMOABI OBIBAIOT BCEX I[BETOB Paayrd: KpacHbIE, OpaHKeBbIC, JKENIThIC, 3€JICHbIE, CHHUE, Oelble.
CBeueHue, KOTOPOE U3Ty4aeT CBETOAMO/ TP MOJKIIOYEHUH €Tr0 K SJIEKTPUUECKOMY TOKY, 3aBHCHUT
OT MaTepuaa, UCIOJIb3yeMOro MPH MPOU3BOJICTBE MOIYIPOBOIHHKA. Tak, HanpuMep, MPUMECH allto-
MUHHUSL, HHIUS, Teus, pochopa BBI3BIBAIOT CBEUEHHE OT KPACHOTO JI0 )KEITOr0 1BeTa. A30T, FaJIIHid,
WHIUN TPUIAI0T U3ITy9aeMOMY CBETY IIBETa OT 3€JICHOTO 70 Toay0oro. UToOb! 1oOUTHCS O6emoro cBe-
YEeHUsI B KpUCTAILT JO0aBISAIOT JrtoMuHO(Op. Paboure HanpsiKeHus CBETOMO0/I0B Pa3HbIX [IBETOB pa3-
JTUYHEIL.

['maBHBIE JOCTOMHCTBA CBETOIMOI0B — BBICOKHI K (15%-60%) 1 muinTenbHbIi CPOK paboOTHI
(mo 100 000 yvacos).

3aoanusn:

1. Crnenuduueckuil BUA BOJNBT-aMIIEPHON XapaKTEPUCTUKU CBETOJHMOA MPHUBOAUT K TOMY,
YTO Jake HeOOJIbIINE MyJIbCAIIMH HAMIPSDKEHHS B paboyeM pexXrMe COTIPOBOKIAIOTCS 3HAUUTEIbHBIM
M3MEHEHHEM CHJIbI TOKa cBeToauoaa. Kakumu OyayT mociaeacTBUs MIOXOT0 AJNEKTPUYECKOTO KOH-
TakTa B IIeNH MuTaHus cBetoanona? M3 mpennokeHHbIX BAPHAHTOB OTBETOB HEOOXOIUMO BHIOpATh
NPaBUIBHBIN U yKa3aTh €ro HoMep:

1) 10X 01 MEKTPHUUECKUI KOHTAKT 00ECTIEYUT CKAUKH COMPOTUBIICHHUS LIETH U HANPSHKEHUS
Ha JINOJIe, N3-3a YEeT0 U3JIyYeHHE CBETOINO0/1a OYIET «MUTAIOIIINM);

2) HUKaKUX U3MEHEHUH B paboTe CBETOIMOa HE OyIET, T.K. U3ITy4YeHHE 00YCIOBICHO Harpe-
BOM p-N [IEPEX0/1a, a 3TOT MPOLIECC AOCTATOYHO HHEPTEH;

3) cBeronmo He OYJET CO3/1aBaTh HU3ITyUYEHHE.

400
300 S

200 +

Tok, MA

100

0 1 2 3 4
MpsMoe HanpsokeHue, B
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2. laiite oObsicHeHHe siBIeHUIO: JlaMma HakamuBaHUA OOBIYHO BKJIIOYEHA B CETh IMEPEMEH-
Horo Toka yactoroil 50 ['m, a cBeToanon — B IeNb MOCTOSHHOTO HampspkeHus. [loueMy kosebanus
CHWJIBI TOKA B JIaMIl€ HaKaJMBaHUS HE 3aMETHBI, 8 BHIKITIOUEHHE CBETOIMOAA Ha | MUJLTUCEKYHY Ye-
JIOBEK BOCTIPUHUMAET KaK «MHUTaHUE»?

3: [IpemiosxnuTe BapHaHT KOHCTPYKLIUU CBETOIMOJIA C YIIPABIIIEMBIM IIBETOM H3JIy4EHUS.

Teker 2

I'maposJiekTpocTanums

OcHoBHas 3a/1a4a THIPOIIEKTPOCTAHIINH — TPe0Opa30BaHNE IHEPTHH TEKYILIEH BOJIbI B AJIEK-
TPUUECKYIO SHEPIHI0. B 3aBUCMMOCTH OT TUIA CTAaHIIMHM KOHKPETHAsI TEXHUYECKasl peaau3anus Oyaer
pa3Hoi, HO MPUHLIUM PabOThHI THIPOIIEKTPOCTAHLIUU OCTAETCSI HEM3MEHHBIM. PaccMOTpuM TexHoI10-
THIO BBIPA0OTKH 3JIEKTpodHepruu Ha npumepe JKurynésckoit I'9C.

Pa3zpes Kurynésckoit ['9C:

1 - BepxHUit 6bed (YacTh BOIOEMA, PACTIONOKEHHAS BBIIIE TUIOTUHBI IO TEUEHUIO);

2 - Boj103a00p;

3 - ciupasibHas Kamepa (COOpyKeHHe, MOABOIAIIee BOAY K TypOuHe U (popMupyroIiee MOTOK
Ha BXOJIE€ B HaIIPaBJISIIOIIMNA anmapar; CoupajibHas Kamepa 1o (opme HallOMUHAET YJIUTKY, 3aKpy-
YEHHYIO BOKPYT TUJIPOTYpOUHBI);

4 - HanpaBIAIOUMHA anmapaT (CHelHMaIbHBI MEXaHW3M Ul PETYJIUPOBAHUS PACXOAA BOJbI
yepes TypOuHy);

5 - TuApOTYpOUHA;

6 - oTcachIBaroIas Tpyoa;

7 - HxHUN Obed (4acTh BOgOEMa, PACIIONOKEHHAS HIKE TUIOTHHBI);

8 - Ba;

9 - ruaporeneparop; 10 - Tpanchopmatop; 11 - THHUS dJIEKTpOIIepeaadHn.

Bona u3 Bepxnero 6neda (1) uepes Bomozadop (2) monagaeT B cnupaibHyto kamepy (3). B
CIIUPAJILHON KaMepe MOTOK JOMOJIHUTENBHO "3aKpyduuBaeTcs’ U, IPOXOs YEpe3 HallpaBJIAIOIINHN arl-
napar (4), paBHOMEpPHO MOABOIUTCS K THAPOTYypOuHE (5). PackpyuuBas TuapOTypOUHY, TOTOK Te-
psieT OONBIIYIO YacTh CBOEH SHEPIHH, MOCIE YEro OTBOIUTCS Uepe3 OTCACHIBAIOIIYIO0 TpyOy (6) B
HKHUN 0bed (7). [uapoTypOrHa MoydYeHHYI0 MEXaHUUECKYIO SHEPTHIO BpaIlleHUs TIepeIaéT yepes
Ban (8) rugporeneparopy (9). ['maporeneparop
Bpalasich, BHIpaOaTHIBAET ANEKTPHUECKYIO IHEp-
TUI0, KOTOpas nepenaercs Tpanchopmaropy (10),
a 3aTeM BBIJAETCS B CETh 4Yepe3 JIMHHUH 3JIEKTPOo-
nepenaun (11).

Bonpocut ona oocyyncoenusn:




- Kax nosnusier Ha a3¢ppexruBHOCTh padoTsl 'DC (yBenMuuTCS BHIpaOOTKA AIIEKTPOIHEPTUH;
YMEHBIIHUTCS YPPEKTUBHOCTD, HUKAK HE MOBJIMSAET) CHI)KEHHE YPOBHS BOJIBI B BEpXHEM Obede?

- [Touemy yacroTa BpalieHus TypOHHbI B pab0oueM COCTOSIHUU MOAJIEPKUBAETCS TOCTOSTHHOM:
9TO YMEHBIIAET pacxXo/l BOJbl? OCTOSHCTBO YaCTOTHI BPAIlEHUs! 00€CIIEYUT CTA0OMIIBHOCTD YaCTOTHI
nepeMmeHHoro Toka 50 'l Bo Bceil aHeprocucteMe? TaKoH peXMM COOTBETCTBYET MAKCUMAIbHOMY
K, ?

- Bimusier mu pabora I'SC Ha cocTosiHUE BOJHBIX OMOpecypcoB?

W3 npuBeneHHBIX HUXKE YTBEP)KICHUH HEOOXOAUMO BBIOEpPUTE NPABUIIbHBIE U YKAXKUTE MX
HOMeEpa:

1. Ha, Bausier, HabIroAaeTCsl MN3BMEHEHHE MUKPOKIINMATa, CHI)KEHHE CKOPOCTH TEUSHHSI PEKH,
3aMeJIeHHe BOI0OOMEHA U CAMOOYHILICHHS], & TAK)KE Pa3BUTHE CHHE-3€IEHBIX M TUATOMOBBIX BOJIO-
pociel, yXyAllleHHe KauecTBa BObI.

2. Jla, BIUSAET, IPOUCXOANUT YMEHBILIEHUE PHIOHBIX 3al1aCOB, COKpAILlEHHE YKCIIa LIEHHBIX BU-
JIOB.

3. Her, BiusiHuE HE3HAYUTEIBHOE, MTONYYSCHHE YHEPTUU KOMIIEHCHPYET HAHOCUMBIH ypOH.

Teker 3

Coaneunasi 0aTapest
IIpocreiimas KOHCTPYKIUS CONHEUHOro ieMeHTa (CD) Ha OCHOBE MOHOKPUCTANINYECKOTO

KpEMHHU IMTOKAa3aHa Ha pUCYHKE.

P-CNOA

ToHkasi TIacTUHA COCTOMUT M3 JIBYX CJIOEB KPEMHHS C Pa3lIUYHBIMU (PU3MUYECKUMHU CBOM-
cTBaMU. BHyTpeHHuil ci1oii nmpeacrapnser co00i YNCTHIE MOHOKPUCTANTMUYECKUI KpeMHHM, o0aga-
IOLIUH «IBIPOYHON MPOBOAUMOCTBIO» (p-THI). CHapyKu OH MOKPBIT OUEHb TOHKUM CJIOEM KPEMHHUS
¢ mpumeckto docdopa (n-turm). Ha ThUIBHYIO CTOPOHY IJIACTUHBI HAHECEH CIUIONTHOW MeTayuTnde-
CKUU KOHTAKT. Y IPaHUIBI N-U P- CIOEB B pe3yJIbTaTe MEPETEUKH 3aps/I0B 00pa3yloTcst 00eTHEHHBIE
30HBI C HECKOMIIEHCUPOBAHHBIM 00BEMHBIM MOJIOKUTEBHBIM 3apsI0M B N-CJI0€ U 00BEMHBIM OTPH-
[aTEJIbHBIM 3apsJIOM B p-ClIo€. DTH 30HBI B COBOKYITHOCTH M 00pa3yroT p-n-Mepexo.

Korna conHeuHblit 2IeMEHT OCBeIaeTcsl, HOrIouIeHHbIE ()OTOHBI T€HEPUPYIOT HEPaBHOBEC-
HBI€ 3JIEKTPOHHO-IBIPOYHBIE MTAPhl. DIEKTPOHBI, TEHEPUPYEMBIE B P-ClIO€ BOJIN3H p-n-1Iepexo/a, Moji-
XOISAT K P-N-NIEPEeXoay U CYLIECTBYIOIIUM B HEM DJIEKTPUYECKHM I10JIEM BBIHOCSTCS B N-00JACTh.

AHaJOTUYHO 1 U30BITOYHBIE IBIPKH, CO3aHHBIE B N-CIIO€, YACTUIHO TIEPEHOCSTCS B P-CIIOH (pHC. a).
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B pesynbTare n-cnoii mpuoOpeTaeT JOMOJHUTEIbHBIN OTpUIIATEIbHBIN 3apsi, a p-CJION - MOJOKH-
TenbHBIA. OTpULIATEILHOMY IT0JIFOCY UCTOYHHKA TOKa COOTBETCTBYET N-CJIOH, a P-CIOW - MOJIOXKH-
TEJIbHOMY.

DddekTHBHOCTL TPEOOPa30BAHUS SHEPTHUH CBETA B AJIEKTPUUECKYIO B MOIOOHBIX DJIEMEHTaX
nocturaer 35%. Ilo TexHOIOrM4eckuM NpUYMHAM OTAEIbHBIA JIEMEHT BO3MOKHO HM3TOTOBHTH
TOJILKO HEOOJIBIIOTO pa3Mepa, MO3TOMY Ul yBelnuueHHUs 3(p(PEeKTHUBHOCTH COETUHSIOT HECKOJIBKO
areMeHTOB B Oatapen. ConHeuHble OaTaper MPeKpacHO 3apeKOMEHA0BANIN ce0sl B KOCMOCE Kak J10-
CTaTOYHO HAJEKHBIM U CTAOMIBHBIM MCTOUYHUK SHEPTUH, CIIOCOOHBIN paboTaTh OUYEHb JUIUTEIHHOE
BpeMmsi. [ TaBHYI0 OMacHOCTH ISl COJIHEYHBIX OaTapeil B KOCMOCe MPEACTABIIAIOT KOCMUYecKas paju-
alys 1 METeopHasi NbUIb, BBI3bIBAIOIINE 3PO3UI0 TOBEPXHOCTH KPEMHHUEBBIX 3JIEMEHTOB U OIPaHUYH-
BaIOIIUE CPOK CIIYKObI OaTapei.

Bonpocwl ona oocyscoenusn:

— T'me m xorz1a MbI MOKEM BOCITOJIb30BaThCs TaHHOW WH(popmarnen?

— HW3BecTHO, 4TO 3(hEeKTUBHOCTH COJTHEYHOU OaTaper HanOoIbIIas MpyU HOPMAJILHOM Taie-
HUU CBETa Ha IOBEPXHOCTh 3jeMeHTa. [loBbicuT 5 3¢ deKTUBHOCTH OaTapeu HCIOJIb30BaHUE
YCTPOMCTB [IJIs1 UX aBTOMAaTU4YeCKoro HaBeaeHus Ha ConHue?

3aoanus:

1.M3BecTHO, YTO Ha PHEPreTHUECKUE TTapaMeTPhl COJTHEUHOW OaTapeu BIMSET HArpeB ee Io-
BEPXHOCTH MaJal0IINM U3Ty4YeHUEM, OpUeHTaIus O0aTapen oTHocuTeabHO CONHIIA M ee TeOMeTprye-
ckue pasmepbl. OnumuTe U n300pa3uTe cXeMy UCCIEeTOBaHUS 3aBUCUMOCTU CHJIBI T€HEPUPYEMOTO
TOKa OT TeMIepaTypbl OaTapeH.

2. OTaenbHbBIE 3JIEMEHTHI COTHEUHOW OaTapen MOXKHO COETUHSATH KaK MOCIIeI0BaTeNIbHO, TaK
U MapajyieNlbHO WK TOocjenoBaTelbHO-napamienbHo. Onenure GuHAHCOBBIE, KOHCTPYKTUBHbBIE U

(1)I/I3I/I‘ICCKI/IC JOCTOMHCTBA U HEAOCTATKU 3THUX BAPUAHTOB BKIIFOYCHHU.

Tema 6: Buympennasa cpeoa opzanusma. Kpoew

Texcmul 0n1a umenusn:

Tekcr 1

[Tepen TpeHUpOBKaMH CIIOPTCMEH U3MEPSIET YaCTOTy OMEHHsI CBOETO mysbca. YacToTra
6uenus cocraniser 70 yagapoB B MUHYTY. CIOPTCMEH 3aHMMAETCS OIHY MUHYTY U CHOBa MU3MEpSIeT
IyJbC. 3aT€M OH IIPOBEPSET €0 KAXKAYI0O MUHYTY B TEUEHUE HECKOIBKUX MUHYT. OH IIpeaCTaBUII
CBOM Pe3yJIbTaThl B BUE Tpaduka.

Kakoif MOKHO clienaTh BBIBOJ O €r0 pe3yjbTaram?

a. YacroTa OMeHus ero myibsca yBennuuBaercs Ha 50 yapoB B MUHYTY.

6. Ha ymeHbIIeHHEe YaCTOThI OMEHUS ero MyJIbca YXOAUT MEHBIIIE BpEMEHH, YeM Ha YBEJIH-

YeHHUE.
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B. YeTblpe MUHYTHI CIIYCTS €ro myJibc ObeTcs 80 yJapoB B MUHYTY.

r. Ero mynbc HopManusyercs MeHee ueM 3a 6 MUHYT.
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Bpema (MUHYTH)

Texct 2
IlepequBanue KpoBH
KpoBb — 3T0 0COOCHHBIN BUJ COCTUHUTEILHON TKAaHU B OPTaHU3ME YEJIOBEKa, B COCTaB KO-

TOPOM BXOJISAT TPOMOOIIUTHI, DPUTPOITUTHI, IEUKONUTHI, Ti1a3Ma. OHa, Kak v JTr00ast TKaHb, BBITTOJTHSIET

orpeneneHHble (YHKIMM B Opra-
HU3MC YCJIOBCKA: 3allIUTHYIO, AbIXa-
TEJNBbHYI0, TPAHCIOPTHYIO M peryJs-
TopHyro. O0muii ee oObeM B opra-
HU3ME YeJIOBEKa COCTaBIseT 4-5 MuT-

pOB.

15 wronst 1667 rona dhpanirys-
ckuit Bpau JXKan-baruct Jlenu BriepBbie COBEPIINII MEpeMBaHre KPOBU YesioBeKy. CeroaHs 3ta Jje-
yeOHas TEXHOJIOTHS TIOKa3aHa MPH MHOTUX 3a00JIEBAaHUSX, HO TIPU 3TOM OCTAETCS KpaliHe OMacHOM

npoueaypoii. Cama mporeaypa Ha3pIBaeTcsi TeMOTpaHchy3us,

[TpoBouTH Mporetypy 06€3 CMEPTENBHBIX OCIOKHEHUN CTAI0 BO3MOKHBIM TOJIBKO ITOCIIE OT-
KpbITUs rpynn KpoBu B 1901 rony u pesyc-¢pakropa B 1940 roxy. Ceronns nepesmBaioT B OCHOBHOM
KOMIIOHEHTBI KPOBH, HAIIPUMED, TOIBKO 3PUTPOLUTHYIO MAcCCy, CBEXKE3aMOPOKEHHYIO TUIa3My, KOH-
HEHTpaT TPOMOOIMTOB M JelKkouuTHYI0 Maccy. Camoe pacpocTpaHEHHOE MOKa3aHUe K IepenuBa-
HUIO — 3TO NOoTepst KpoBU. OCTpOM MOTEper CUMTAETCA OTEPSI MAMEHTOM B TEUEHHE Iaphl YacoOB
6onee 30 % ob6béma kpoBu. Kpome 3Toro, cpeau aOCONMIOTHBIX MOKa3aHUH K reMOTpaHChy3UH —
IIIOKOBOE COCTOSIHUE, HEMPEKPAIIAIOIINECs KPOBOTEUEHUS, TAKEIOE MAIOKPOBUE, XUPYPIUUECKUE
BMemaTeascTBa. ['emorpancdysust Opu1a U ocTaérest KpaitHe pruCKOBaHHOM Tporienypoi. [lepennBa-
HUE KPOBU MOJKET BBI3BaTh CEPhE3HbIE HAPYIIEHUS KU3HEHHO Ba)KHBIX MPOIECCOB, IOITOMY AaXKe

[IPY HAIMYUU [TOKA3aHUU K TOU MPOLEAYpPE MEAUKU BCETJa pacCMATPUBAIOT HAJIWYHUE WU OTCYT-
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CTBUE MPOTUBOIIOKA3aHUN, CPEIU KOTOPBIX — CEpAEUHasi HEAOCTATOYHOCTh IIPU MOPOKAX, MUOKAp-
JUTE, KapJAUOCKIIEpO3e, THOMHOE BOCMATICHHE BHYTPEHHEH 000JIOUKHU cep/lla, TUTIEPTOHUS TPEThel
CTaJu¥, HapylIeHue KPOBOTOKA TOJIOBHOTO MO3ra, 00I1ee HapyIeHne OeIKOBOro oOMeHa, ajiepri-
YECKO€ COCTOSIHUE U IpyTue 3a00IeBaHusl.

YacTto npu aOCOIMIOTHBIX MOKA3aHUAX K MEPETMBAHUIO KPOBH MPOLEAYPY MPOU3BOAAT, He-
CMOTpS Ha MPOTHBOIIOKA3aHUS, HO IIPU TOM OPTaHU3YIOT MPOPUITAKTHUECKUE MEPOTIPUSITHS, HATIPH-
Mep, AJIs PeAYNPExACHUS alliepruueckoit peakiuu. MlHorna npu Xupyprudeckux onepanusix npu-
MEHSIeTCs IpeABapUTEIHHO 3ar0TOBJICHHAs] COOCTBEHHAs! KPOBH MAllUEHTA.

[lepen nepenrBanueM KpOBH NaIeHTa 005S3aTEIBHO MPOBEPSIOT HA MPOTUBOIOKA3aHUS, EIIE
pa3 MpoBEPSIOT TPYNIy KPOBU U pe3yc-GaKkTop U TECTHPYIOT KPOBb TIOHOPA HA WHIUBUIYATHHYIO
COBMeCTHMOCTb. [lociie 3Toro mpoBoauTcs Ouosorudeckas rnpoda — mamueHTty BBOIAT 25-30 mu
KpOBH JIOHOpA U HAOJIOIAIOT 33 COCTOSTHUEM OoJibHOTO. ECiu manueHT 4yBCTBYET ce0s1 XOpOoIIo, TO
KPOBb CUHUTAETCSI COBMECTHMOM M MPOBOIAUTCS TeMoTpaHc(dy3us co ckopocThio 40—60 karenb B MU-
HYTY.

[Tocne nepenrBaHusl HECOBMECTHMOM KPOBU MOTYT BO3HUKHYTh OCIIOKHEHHS, COO TAIOT MO-
YTH BCE CUCTEMBI Oprann3ma. Hampumep, BO3MOXHO HapylieHne GyHKIUH MoYeK U e4eHn, 0OMeH-
HBIX MPOIIECCOB, NEATEIbHOCTH JKETYJOUHO-KUIIIEYHOTO TPAKTa, CEPAECYHO-COCYIUCTON U IIEHTpaIb-
HOW HEPBHOM CUCTEM, JIbIXaHUs, KDOBETBOPEHHUS.

Cy1iecTByeT Takoe MOHSATHE KaK «KPOBSHOM MOMHUHIY, MHaUe — ayroreMoTpancdysus. [lpu
9TOM TpoLIeType MPOU3BOIUTCS MEPETUBAHUE PEIUITUEHTY €T0 K€ COOCTBEHHOW KPOBH. ITO JIOCTa-
TOYHO pacnpoCTpaHEHHAs! METOIUKA B CIIOPTE, OAHAKO O(PUIHANIbHBIE CTPYKTYPHI IPUPABHUBAIOT €€
K MPUMEHEHUIO JonuHra. «KpoBsSHON NTONMUHTY YCKOPSET AOCTABKY KHCIOPOJAA K MBIIIIAM, YBEIH-
YUBast UX TPOU3BOJUTEIBHOCTD.

3aoanusn:

1. Bo MHOTHX Hay4HBIX paboTax reMOTpaHC(y3Hs pacCMaTPUBAETCs KaK Omepalys, aHajo-
TUYHas Mepecajike OpraHoB, T.e. 00Jaaaroas 0onbuMu puckamu. Pacrionoxxure neicTBus Bpayeit,
yKa3aHHbIE HIKE, B MOCIIEI0BATEIbHOCTH UX MPOBEACHHUS:

a. BTOPUYHO IMPOBEPSIOT TPYyMITY KPOBH U pe3yc-(akTop,

0. TpoBoAMTCS OMONIOTHYECKasi MPoOa — MaUeHTy BBOIAT 25—30 M KpOBH JJOHODA,

B. TECTUPYIOT KPOBb JIOHOpA Ha HHIUBUAYATIbHYIO COBMECTUMOCTD,

T. €CII KPOBb CUUTAETCS COBMECTUMOM, TO TIPOBOISAT reMOTpaHcdy3ust co CKopocThio 40—60
Karmeyb B MUHYTY,

1. TIPOBEPSIOT MallMeHTa Ha HAJIMYUE TPOTHUBOIIOKA3aHUN.

2: Kakumu 1OJDKHBI OBITH YCIIOBHUSI KPAaTKOBPEMEHHOTO XpaHeHHs KpoBu? M3 peioxKeHHbIX

BapHaHTOB OTBETOB BbIOEPUTE NMPABUIILHBIN U YKAKUTE €T0 HOMED:
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a. B 3alasHHBIX €MKOCTSIX B XOJIOJUJIBLHOM CTepUIIbHOM KaMepe ¢ Temneparypoit 2-6°C,
0. B aBTOKJIaBe,
B. B CTEKJITHHBIX COCY/aX.
3. BeiOepuTe 13 MpeuIosKeHHOTO CIIMCKa (DYHKIIMU, KOTOPBIC BBIITOIHSIET KPOBb B OPraHU3MeE
YeloBeKa: 3alllUTHAs, MOJACPKUBAIOIIAs, COSAMHUTENbHAs, JbIXaTelIbHasl, PErysITOpHAs, TpaHC-

HOPTHAS.

9 kJiacc
Tema 1: Cmpykmypa u ceolicmea éeujecme
Texcmut 012 umenus:
Teker 1
ATOMHas MoABOAHAS JIOJKA

ATOMHBIE TIOJUIOJKU UCTOJIB3YIOT PaIUOAKTUBHOE TOILTUBO (B OCHOBHOM, ypaH). Pagmoak-
TUBHbIE MaTePHaJIbl BBIIETSIOT TEIUIOBYIO SHEPTHUIO B MpoIiecce siaepHoro pacnanaa. [Ipu stom Bbie-
JSIETCSI OTPOMHOE KOJMYECTBO dHepruu. Ha aTOMHOU MoAIonKe TaKo# MpoIecc OCyIIEeCTBISETCS B
TOJICTOCTEHHOM PEaKTOPe, KOTOPHII HEMPEPHIBHO OXJIAKIACTCS TPOTOYHON BOAOM, 4TOOBI N30ekKaTh
neperpena, a To U pacijIaBiICHUs CTEHOK.

B tunuyHOM ABUraTtene ¢ AepHbIM PEAKTOPOM OXJIaXKIEHHAs BOJA, IIUPKYIUPYS MO aBje-
HueMm 160-200 atmocdep mo 3aMKHYTOMY KOHTYpY, IMOMaJAaeT BHYTPh KOPITyca peakTopa, CoIepKa-
HIETO S/IepHOE TOIUTNBO. Harperast Bojia BEIXOAWT U3 PEAKTOpa U MCIONIB3YeTCs IS IPEBPAILICHUS B
naporenepaTope Apyroit Boasl B map. OcTbiBas, 0Ha BHOBb BO3Bpariaercs B peakrop. [lap Bpamiaer
JIOTIaCTH TypOWHHOTO JBHUTATeNsA. PeaykTop mepeBoauT ObICTpOE BpallleHHne Baja TypOWHBI B Oojiee
MEJIEHHOE BpAIlleHUE Bajla AJICKTPOABHUraTeNs. Ban ayekTpoaBuraTelns Mpy MOMOIIA MEXaHU3Ma
CIETUICHUS COCTUHSETCS ¢ TPEOHBIM BAJIOM M DJIEKTPOTEHEPATOPOM. DIJIEKTPOJBHUTATENb, Bpallas
rpe0GHOI Ball U reHepaTop, o0ecneunBaeT ABHKEHUE JIOJKU U BbIpadaThIBAET AIEKTPOIHEPTHIO, KO-
Topas 3amacaercsi B 0O0OpTOBBIX akKyMyJssaTopax. B Poccun co3nany u ucnblTaiv yHUKAIBHYIO siep-

HYIO CWIOBYIO YCTAHOBKY C PECYPCOM Ha BECH )KMU3HEHHBIN [IUKJI ATOMHOW IMOJIBOTHOM JIOJKH.
3aoanusn:

1.3anmoHNTE B OJIOK-CXEME MPOIYIIICHHBIE 3BEHbS MpoIlecca MpeoOdpa3oBaHus SICPHOM

SHEPTHUU B MCXAHUYCCKYIO SHCPIr'UI0 JIBUKCHUA HOIIBOI[HOﬁ JJOAKHU
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Brigenenue
IHEPTHH B IIPOIECCe —-
10aKTHBHOTO pacIaga

5 ,. [[DEBpAIIEHIE BOTH B Map
’ B MIapOrc¢HEpaTOope

[Tap BpamaeT nOMACTH 9 >
OMHBI OBUTATEIL
> 0 DIeKTPONBUTATEND BRIPAOaTEIBAST JIL.3HEPIHIO,

KOTOpa 3amacacTcs B aKKYMYIATOpE

2. «B TunuuHOM JBUTATEINE C AJIEPHBIM PEAKTOPOM OXJIAXKIEHHAs BOJIA, IUPKYIUPYSI IO 1aB-
nerreM 160-200 atMocdep MO 3aMKHYTOMY KOHTYPY, MOIAJaeT BHYTPh KOpITyca peakTopa, colep-
JKallero sijepHoe TorauBo. Harpetast Boga BBIXOAUT U3 peakTopa U UCHOIb3YeTCs I IPEBPaIeHUS
B IIapoTeHepaTope APyroi Bobl B ap». To eCTh B TEKCTE YKa3zaHa YacTh BOJSHOW MarucTpaliu «pe-
aKTOp-----lIaporeHepaTrop ------ peakTop». CocTaBbTe aHAIOTUYHYIO CXEMY I IPYTOM 4acTH BOAS-
HOW MarucTtpaiu. s 3Toro BHUMaTeIbHO pacCMOTPUTE cXxeMy ABuraresst. Coriaacurech, YTO MOXKHO
MPOCJIEIUTh aHAJIOTHIO C TAKUMU MOHITUSIMH U3 OMOJIOTHH, KaK «MaJIblii KPYT KPOBOOOpALIEHUS» U
«OO0JBIION KPYT KPOBOOOPAIIIEHHU .

3. Ilpeanonoxkum, 4To y4eHHUK, 03HAKOMHUBIINCH CO CXEMOM yCTPOMCTBA IBUTaTENsl C ATOM-
HBIM PEaKTOPOM, TIOCYUTAJI, YTO B HEE MOKHO BHECTH M3MEHEHHUS: OOBEIMHUTH JBE YaCTH BOASHOU
Maructpanu. Torma Boaa (map) OyaeT MUPKYJIUPOBaATh MO KOHTYPY «PEaKTOp---TIapoTreHepaTop---
IJ1aBHAsE TypOWHA ----TJIaBHBIM KOHJIEHCATOP TYPOUHBI------ peakTop». YKakKuTe OCHOBHOE MPEIAT-
CTBUE Ha IyTH BHEJIPEHUS ITOU UJIEH.

4. BbI B cocTaBe TPYMIBI KOHCTPYKTOPOB — pa3pabOTUYUKOB JIBUTATENEH C SACPHBIM PEAKTO-
poMm. M3MeHeHHE KaKuWX TapaMeTpOB CYIIECTBYIOIICH CHCTEMBI KXHU3HEOOECTIEUCHHS IOIBOIHOM
JOAKH, 10 BammeMy MHEHHIO, YBEJIUUHUT €€ pecypc?

5. IIpoBenuTe aHaIN3 MPEACTABICHHON Ha PUCYHKE CXEMBI ITPOIIECCOB, 00ECTICUUBAIOIINX Pa-
00Ty MOATOAKH. YKaXUTE MPUIHUHY, TOYEMY BOJIa, HarpeBaeMasi B peakTope, SIBISETCS PaIHOaKTHB-
HOM, a BOJIa B MMaporeHepaTope — HeT: OHa MPOXOAUT MPOLEAYPY OUMCTKH, OHU LHUPKYIUPYIOT MO

pa3HbIM KOHTYpaM U HE CMEIINBAIOTCS, B TAPOTeHEPaTOp JOOABISIOT A1€aKTHUBATOP?
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6. U3 npeinioxKeHHbIX BAPHAHTOB BBIOEPUTE TOT, KOTOPBI OTBedaeT Ha Borpoc: [louemy Boga
MOCTYTIAeT B aTOMHBII peakTop Mo OOJBIINM JAaBICHUEM, JOCTUTAIOIUM BenuyuHbl B 160-200 at-
Mochep?

a. Jlns yBenuueHus oTOOpa TEIIOBOW MOIITHOCTH.

0. Jlns yBenu4yeHus TemMneparypbl KUIIEHUS.

B. Jlns obecriedeHus IUPKYIISLUN BOBI B ITAPOT€HEpaTope.

7. CucteMa >xu3Heo0ecTieyeHHs OUIOIKH COJIEPKUT AUCTUILIATOP U DIEKTPOJIU3Ep, Yepes3

KOTOpBIE MTOCTOSIHHO MPOIMYCKAaIOT MOPCKYI0 Boy. KakoBo ux HazHayenue? M3 npuBeeHHBIX HIKE
BapHaHTOB HEOOXOUMO BBIOpATh BBIMNOIHSIEMbIE 3TUMHU YCTPOMCTBAMU (DYHKIIUU:

a. OuucTKa OT IpUMeEceH.

6. Tonkas ¢punpTpanus.

B. HarpeBanme, oOpazoBaHue mapa C €ro mocieAyromel KOHIeHCAUen s MOTyYeHUs IH-
CTWJIJTMPOBAHHOM BOJIBI.

r. IIpurorosieHnue ropssueli TEXHUYECKON BOBI.

1. IIpou3BoACTBO KUCIOPOJa B PE3yJIbTAaTE MIEKTPOJIN3a BOJBI.

YcrpoiicTBo: DyHKIUH:

Huctunnarop

DnexTponuszep

Texer 2

PamnoakTiBHOE 00MyUeHUE

Pannanus, B IUPOKOM CMBICIIE, O3HAYAET U3JIyYEHUE, TO €CTh PACIPOCTPAHCHUE DHEPIUH B

BU € BOJIH WM YaCTHII. Pa,I[I/IoaKTI/IBHBIe N3ITYy4YCHUSA OCJIAT HAa TPU BUJA:

— anbda-u3IyyeHue — MOTOK sAep Teus;
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— 0Oera-u3iIy4eHue — MOTOK AIEKTPOHOB;

— TaMMa-HM3JIy4eHHUE — IOTOK BBICOKOIHEPTreTUYECKUX (POTOHOB;

— TIOTOK HEUTPOHOB.

UYenoBeueckuii OpraHu3M PETyIsiPHO MOBEPraeTCsl BO3JACHCTBUIO PaIMOAKTUBHOTO 00JTyde-
Hus. [IpubnmsutensHo 80% eXeromHo MoIyd4aeMoro KOJIMYECTBAa NMPHUXOIUTCS Ha KOCMUYECKHE
ay4ur. OCHOBHBIM MTPUPOTHBIM UCTOYHUKOM M3JTyUEHHsI CUMTACTCS MHEPTHBIN Ta3 paJioH, BEICBOOOXK-
JAIOUINICS U3 3€MJIM U TOPHBIX NTOPOJ.

Panuanmonnoe obmydenue no cnoco0y MPOHUKHOBEHHUS B OPTaHU3M JENUTCS Ha J[Ba THUIIA:
BHyTpeHHee M BHelHee. llocienHee xapakTepHO ISl pacHbUIEHHBIX B BO3IYXE PaJUOHYKIIHI0B
(a9p0301b, NbIIb). OHM MONAJAIOT HA KOXKY WM OJEXAy. B TakoMm ciyyae UCTOYHMKHM pajualin
MOYKHO yJIaJIUTh, CMBIB HX. BHelrHee e 00y4yeHne BbI3bIBAET 0KOT'H CIIM3UCTBIX 000JI0YEK U KOXK-
HBIX TMOKPOBOB. [Ipy BHyTpeHHEM TuIe 00JIydYeHUs paJUOHYKIUAbI TONaJal0T B KPOBOTOK, HAMIPH-
Mep, Yepe3 pPaHbl, U YIAISIOTCS JIMIIb C TOMOIIBI0 Tepanuu. Takoe 00aydeHue mpoBOLUpYET 00pa-
30BAaHUE 3JI0KAYECTBEHHBIX OITyXOJEH.

PagnoakTBHOE M3ITy4YeHHE M3-32 MOHU3UPYIOUIETO JIEHCTBUS MPUBOIUT K 0OPa30BaHHUIO B
OpraHu3Me YeroBeka CBOOOIHBIX PaIUKaIOB — XUMUYECKU aKTUBHBIX arpeCCUBHBIX MOJIEKYJI, KOTO-
pbI€ BBI3BIBAIOT MOBPEX/ICHUE KIETOK U UX rrbesb. OcCOOEHHO UyBCTBUTENIBHBI K HUM KJIETKH KEy-
JOYHO-KHUIIIEYHOTO TPAKTA, IIOJIOBOW U KPOBETBOPHOI cucTeM. PagroakTuBHOE 00 TyUeHHE HapyIIaeT
ux paboTy, BBI3BIBAECT TOIIHOTY, PBOTY, HapyIICHUE CTyJa, TeMmreparypy. Bo3neiicTBys Ha TkaHU
rJ1a3a, OHO MOKET MPUBECTU K JIy4deBoi karapakrte. K mociaencTBusM MOHM3UPYIOUIETO U3ITyYESHUS
TaKk)K€ OTHOCST TaKHe MOBPEXKACHUS, KaK CKJIEPO3 COCYIOB, yYXyALIEHHEe UMMYHUTETA, HapyLICHHE
reHeTH4YecKoro ammapara. CucreMa nepefadn HacleACTBEHHBIX JaHHBIX UMEET TOHKYIO OpraHH3a-
1uto. CBOOOIHBIC pauKalbl M MX MPOU3BOIHBIE clIOCOOHBI Hapymath cTpykTypy JAHK — Hocurens
reHeTU4YecKoi nHpopMauu. ITO MPUBOIUT K BOSHUKHOBEHHUIO MYTalliil, KOTOpbIE CKa3bIBAIOTCS Ha
3JI0pPOBBE MOCIEAYIOUINX MTOKOJIECHUH.

Ha aTomMapHOM ypoBHE 3TO IIPOUCXOIUT TaK. PajnoakTUBHBIE YaCTULIBI JIETAT C OTPOMHOM
CKOpOCTBIO, BEIOMBAs TPU 3TOM 3JIEKTPOHBI U3 aTOMOB. B pe3yibTare nociaegHue npuoopeTaroT mno-
JIOKUTENbHBIN 3apsia. CBOOOHBIN AJIEKTPOH M HOHU3UPOBAHHBIA aTOM BCTYTIAIOT B CJIIOXKHBIE peaK-
IIWU, B pe3yJIbTaTe KOTOPBIX 00pa3yroTcs cBoOoaHbIe paaukansl. Hampumep, Boga (H20), cocTasis-
romas 80 % Maccel yenoBeKa, 101 BO3AEHCTBUEM paJMalluy pacnafaeTcs Ha ABa paaukana — H+ u
OH-. DTH NaTONOTNYECKU aKTHUBHBIE YACTHUI[BI BCTYHAIOT B PEAKIMH C BAXHBIMH OMOJIOTMYECKHUMHU
coenuHeHUsIMHU — MoJiekyiamu JIHK, 6enkoB, pepmeHToB, xupoB. B pe3ynbTaTe B opraHu3mMe pacTeT
YHCJIO TOBPEXKICHHBIX MOJIEKYJI M TOKCHUHOB, CTpaJaeT KJIeTOUHbIN oOMeH. Uepes HeKOTOpoe BpeMs

NOpakeHHbBIE KJIETKU MOTH0a0T UM UX (PYHKINHU cepbe3HO Hapyatores. V3-3a moBpexaenus JJHK
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Y MyTalliy T€HOB KJIETKA HE MO>KET HOPMaJIbHO JEJIUTHCA. ITO CaMO€ OIIaCHOE MOCIEACTBHE paana-
IIUOHHOTO OOJTy4EHHUSI.

Bonpocwel ona oocyscoenusn:

- JIn1s1 yenoBeka B KOCMOCE 3HAUUTEIbHYIO OITAaCHOCTh IPEACTABIIsIET KOCMUYECKask paJnalusl.
Uro 3amumiaeT Jiroei Ha 3emiie oT ee nmaryOHoOro Bo3AeHCTBH: atMocdepa ¢ cofeprkalieiics B Heil
IBUIBIO, BpallleHne 3eMiTu, o01aka, BOASHOM nap, coepKaiuiicss B arMmocdepe WM MarHuTHOE T10JIe
3emnn?

- [l kakux reorpaMuecKux MeCT IIPU OTCYTCTBUM MECTOPOKICHUN paHOaKTUBHBIX UCKO-
[aeMbIX YPOBEHb €CTECTBEHHOW paJualliy BBIIIE CPEAHEr0o: BBICOKOIOPbE, MOBEPXHOCTh OKEaHa,
PaBHUHBI, JIECHON MacCUB MU APKTHKA C AHTapKTHUKOM?

- Ha Jlyne maruuTHoe 1mojie o4eHb ciaaboe. O3Ha4aeT JIM 3TO HAIMYUE PaJHallMOHHON omac-
HOCTH ¥ HEBO3MOXKHOCTh OCBOCHHS UesioBeuecTBOM JIyHb1? Pa3BepHyTHIN OTBET HEOOXOIUMO 00O0C-

HOBATh.

Tema 2: Xumuueckue usmeHeHuss COCIMOAHUA eeuiecme

Texcmol 0na umenus
Teker 1
PecraBpanusi naMITHUKOB

B atmocdepe kpynmHBIX TOpOI0B BO3POCIIO COAEpkKaHUE arpeCCUBHBIX BEIIECTB, IOATOMY I10-
BEPXHOCTH MaMSTHUKOB, CACIAHHBIX M3 METajlia, MOABEpraroTcs arMocdepHoil koppo3uu. B mo-
ClIeTHeEe BPEMS 4acTO BO3HHUKAIOT TaKHe BUIBI KOPPO3UHU, KaK «OpOH30Bast 00IE€3HBY (W «MEIHAS
YyMay), IPH KOTOPBIX 00pa3yIOTCs OCHOBHBIE XJIOPHIbI MEIU - 3aIlyCKAeTCs Pl XUMUYECKUX peak-
UH ¢ yyacTHEeM MeJH, KUCIopoia U Biaru atMocdepsl. B pe3ynbTare 3TOro npoucxoauT MHTEHCHB-
Hasl HEeTIpepbIBHAS KOPPO3HUsl, pa3pylIaroiiasi HOBEPXHOCTh CKYJIBITYP.

CYH_IGCTByeT JABa OCHOBHBIX METOJda 3allIUThl MCTAJIJTIMYCCKUX HOBerHOCTef/’I OT KOppO3HHU:
1. Hanecenne MeTamIMYeCKUX 3alUTHBIX MOKPBITUI, HA3bIBAEMBIX «KEPTBEHHBIMWY». Takou ciion
3alUIIAET MOBEPXHOCTh MAMATHHUKA, U30JUPYS €€ OT aTMOC(hEepHBIX BO3ACHCTBHIA, IPU ITOM caM
MOJIBEPraeTcs KOPPO3UU U CO BpeMEHEM paspyliaercs. Takue MOKphITUS MOKHO HAHOCUTh pa3iiny-
HBbIMHU CHOCOGaMI/I, Harmpumep, rajabBaHOIIJIACTUKOH.
2. HaneceHus 3aIIUTHOTO €105 METOIOM TJIa3MEHHOTO MJTH ra30IJIa3MEeH-
HOTO HaIlbJICHUSI METAJUIMYECKOTO MOPOIIKA C MOCIeAYIOUIEH ero mpomnuT-
KOIl crienuaibHbIM MHTHOUTOPOM KOPPO3HMM HambUIseMOro merasuia. MH-
FI/I6I/ITOp, nomagass B MHOPBI CJI0A, HAACKHO YIACPKUBACTCA B HUX, YTO

MpeoTBpaIaeT Bo3IeiHcTBIE aTMOC(EPHBIX (PaKTOPOB Yepe3 MOPHI Ha Me-

pr
TR
prATEPHY 3

Aara 1Y

TaJlJI 1 YBECINYNBACT JOJITOBECYHOCTE ITOKPBITH.
98



HanbuteHne MOXHO OCYIIECTBUTH, HAIpH-
Mep, IPY TOMOIIM TaKUX YCTPOMCTB, KaK IJIa3MOT-
POHBI, Ta30IUIa3MEHHBIE TOPENIKH, TYyTOBBIE METal-
JAU3aTOpHl M JETOHAIMOHHO-TA30BBbIE MyIIKH. B
Cankr-IlerepOypre Tak OBUIM pecTaBpUPOBAHBI

MHOI'UC ITaMATHHKHU.

Bonpocul ona oocyymcoenusn:

— 3aIIUTHBIN CI0H METaJUIMYECKOTO MOPOIIKOBOTO MOKPHITHUS SIBISETCS PHIXJIBIM, COACPKHUT
MHOTO TyCTOT M TOP W MPOHMIIAEM JIJIsi BHENTHEH aTMocdephl u coaeprkalieics B Hel Biaru. [1pu
KaKHX yCIOBUSIX OH OyJIE€T BBIIOJHATD 3aAIMUTHYIO (QYHKLHIO: IPH 3aM0JHEHUH MOP U IMMyCTOT CHEIH-
aJIbHBIMU [IpenapaTamu, NPEnsTCTBYIOIMUMHA KOPPO3UH 3aIIUTHOTO CJI0S, IPU OKPAIIMBAaHUHU MOKPbI-
THUSL KpacKaMH WJIH SMAJSIMH, TIPU YCIIOBUH MPOMUTKUA TTOBEPXHOCTH UHTHOUTOPAMU KOPPO3UH WIIH
IIPU MOBTOPHOM HaHECEHUH IMMOPOLIKOBOTO 3aIIUTHOTO CIIO0s?

— MoryT 511 OBITH UCIIOJB30BAHbBI OMUCAHHBIE TEXHOJIOTHH IS 3aIIUTHI MAMSITHUKOB, BbI-
MOJTHEHHBIX U3 KaMHs? [loyemy?

— Ilouemy cKynbNTYypHBIE KOMIO3HUIIMHM pa3MeEIIAlOT JHUIIb HA MACCUBHBIX (yHIaMEHTax:
JUisi  o0ecrieueHus: yCTOWYMBOCTU CKYJBOTYPHI, IS PAaBHOMEPHOTO pacIlpeiesieHUs BeCOBOM
Harpy3KkH Ha TPYHT, JUIsl YBEIHMUEHUS BBICOTHI CKYJIBNTYPBI WU JIJIS1 3aLIUTHI CKYJIBIITYpPbI OT BaH/a-

J10B?

Teker 2
I'azupoBanue BoabI

Yrnekuchsiii ra3 uian CO2, IBYOKHCH yTepo/ia, JUOKCH yTiepoia, OnkapOOHAT UCIIOJIb3Y-
CTCA OJId MPUTOTOBJICHUA I'a3MPOBAHHBIX HAITUTKOB. raBI/IpOBaHHBIC HaIIuTKH, OCOGGHHO OXJIaXACH-
HBIC, 6BICTpee U MOJIHCEC YTOJIAIOT KAXKAY. I[JISI YTOJICHUSA KAKIAbI YCJIOBCK BBIITMBACT MCHBIIIC Ira3U-
POBAHHOM MUTHEBOM BOJIbI, YeM HerasupoBaHHOW. CerogHs B MPOM3BOJACTBE HAIUTKOB YCUJIEHHO
9KCIITyaTHPYETCs OCHOBHOE CBOMCTBO YTIIEKUCIIOr0 ra3a — KOHCEepBUpYlolee (00e33apakuBarolee,
ne3uH(UIupyoiee, aHTUMHKPOOHOE), T.K. YITIEKUCIBIN Ta3 SBISETCS KOHCEPBAHTOM - BEIIECTBOM,
IryOUTEIbHO IEHCTBYIOUIMM Ha KUBBIE MUKPOOPTaHU3MBI, IPUCYTCTBYIOLINE B TUTHEBOM BOJIE.

VYTIeKucbIid Ta3 U3MEHseT BOJAOPOIHBIN moka3arenb (pH) BobI, onpenensonuii XxapakTep
XUMHUYECKHX U OMOJIOrMUYecKuX mpoleccoB. B 3aBucumoctu ot BennuuHbl pH MeHsieTCs: CKOpOCTh
6I/IOJIOFI/I‘-I€‘CKI/IX peaKHHﬁ, TOKCUYHOCTD 3arpsa3HAaronux BCUICCTB U T. H. I[JIH UTHEBOU BOJABI OIITHU-

MaJIbHBIM cunTaeTcs yposeHb pH B nuamnasone ot 6,5 1o 8,5 (o pexomennanusM BeemupHoii opra-
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HU3AIMHU 3PaBOOXPAHEHUS - 7), OTKIIOHEHHE OT KOTOPOTO MOKET CYLIECTBEHHO OTPa3uThCs Ha 3a-
naxe, IPUBKYCe U BHEITHEM BHUI€ BOJbI. [Ipy HACHIIIIEHNN BO/IBI YTJIEKUCIIBIM IFa30M €€ YPOBEHb KUC-
JOTHOCTHU Bo3pacTaeT 10 pH=3,8.

Bonpocwl ona oocysycoenusn:

— Ilpu HarpeBaHuu ra3upOBAHHOM BOJIbI, SIBJIAIOIICIICSA BOJHBIM PACTBOPOM YIOJIbBHOM KHC-
JIOTHI, BBIJIGISIFOTCS y3bIpbKH Ta3a. [louemy: BeiaesieTcs paCTBOPEHHBIH B BOJIE BO3yX, 00pa3yercs
BOJSTHOM Tap, B BOJHBIX PACTBOPAX YrojibHas KUCIOTa HEYCTOMYMBA WM MPU HarpeBaHUU pasiiara-
€TCsl C BbIJICJICHUEM YTJIEKUCIIOTO raza?

— JlakmycoBasi UHOUKaTOpHasi OyMara MpH MOTPY>KEHUU €€ B Ta3UpPOBAHHYIO BOAY MEHSET
uset. Ha xaxoi?

— Menuky Ha OCHOBE MHOTOJIETHUX MCCIIEIOBAHUM U HAOIIOJECHUHN OMPEISIHIA TPOTHBO-
MOKAa3aHUs K yHOTPEeOICHHUIO Ta3upOBAaHHON MUTHEBOM BOJIBI: HATMYKE S3BBI M racTpuTa. Kakosa oc-
HOBHAas IPUYMHA 3TOrO0 OTPAHUYEHUS: HU3KHM, BBICOKH ~ WJIM HOPMAJIBHBIA  YPOBEHb BOJOPOA-

HOTrO Imokasarens’?

Tema 3: Quzuueckue cOCMOAHUA U UIMEHEHUS 6EULECME

Texcm 0na umenus:

IBOJIOLUSA 3BE3]1

[Tox nmeiicTBMEM CHJI BCEMHUPHOTO TMPHUTSDKEHUS OOJIAKO MEXK3BE3JIHOTO Tas3a, COCTOSIIEro
TJIaBHBIM 00pa3oM U3 BOJOPO/IA, CKMMAETCS U HATpeBaeTcs 110 3aKOHY coXpaHeHus sHepruu. Eciu
Macca o6J1aka JOCTaTOYHO BeJIMKa, TeMIIepaTypa U JaBjieHUE B LIEHTpe 00Jlaka JOCTUTaeT 3HAaUeHUH,
MIPU KOTOPBIX HAYMHAIOTCS TEPMOsi/IepPHbIE PeaKIIUM CUHTE3a, B pe3yJIbTaTe KOTOPBIX BOJOPOJ Ipe-
Bpauiaercs B requid. Tak poxkaaercs 3Be3a.

Co BpeMeHeM (Ha 3TO MOTYT YHTH MIJITHAP.BI JIeT!) BOJOPOA B IIEHTPATHHOM YacTH 3BE3 b
BBITOpaeT, U oOpa3yercs reaueBoe sapo. Ho 3Be3na npu 3ToM He racHeT, MOTOMY YTO TeJHil Toxe
SIBJISIETCS SIACPHBIM TOILIMBOM: MPU JOCTATOYHO BHICOKOM JIABJICHUH U TEMIIEpAType CBbIIIE 15 mMui-
JIMOHOB TPAJyCOB HAUUHAIOTCS TEPMOSACPHBIE PEaKLUU, MPYU KOTOPBIX TeJIUi MPEeBPaIAETCs B Y-
nepoa. IIpu »ToM Temmeparypa siipa emie Ooiblie Bo3pactaeT. HakoHel maBiieHue, Bo3pocliee
BCJIE/ICTBHE HOBBIX TEPMOSACPHBIX pEaKLUid, CTAHOBUTCS HACTOJIBKO OOJIBIINM, YTO HAPY>KHBIE CIIOU
3BE3/IbI OTOPACHIBAIOTCSI HA OOJIBIIIOE PACCTOSIHUE OT si/ipa, a UX TeMIepaTypa 3HAUUTEIbHO YMEHbB-
[IaeTcs: 3Be3/1a MPEeBPaIlaeTCsl B KPACHbIN MMIaHT (KPAaCHBIMU MX HA3bIBAIOT 3a WX LIBET, a TUTaH-
TaMU — 32 UX KOJOCCalbHbIE pa3Mephl). Macca HEKOTOPBIX M3 3TUX 3BE3]] CpaBHHUMa C Maccoi
Counnia. Co BpeMeHEM OCHOBHOE TOIUIMBO TEPMOSIACPHBIX PEAKIHI-BOAOPO U TEIUN — BBITOPAET.
Buemnue cnou 3Be3/1bl, paciiupsisch, YIAETAIOT, a 3B€3/1a 3HAYUTEIHHO YMEHBIIIAETCS B pa3Mepax u

npeBpauiacTcsa B Oeiblii KapJMK. benblii BET 3Be3/bl yKa3blBaeT Ha TO, YTO TEMIIEpaTypa Ha €€
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MOBEPXHOCTH BBIIIE TeMITepaTyphl moBepxHOCTH CoHia. TepMosiiepHbIe peakiny B 0e10M Kapiauke
yKe MOYTH HE UAYT.

Ecnm macca siapa 3Be3ap!I ipeBbitaeT Maccy CosHira 6osiee, 4eM B mojiaTopa pasa (O0emnbrit Tu-
raHT), 00yCJIOBIEHHOE CHJIAMU TATOTEHUS JaBJCHUE B SApEe 3BE3/bl CTAHOBUTCS CTOJIb OTPOMHBIM,
YTO OHO KaK ObI «B/JIAaBIMBAET» AJICKTPOHBI B IPOTOHBI, B Pe3yJbTaTe Yero 00pa3yroTCcsi HEUTPOHHI.
Tak BO3HUKAaeT HeMTPOHHAA 3Be3/1a, KOTOPas COCTOMT B OCHOBHOM M3 HEHTPOHOB. Macca Takou
3Be3/1bI MOXKET OBITh CPABHUMOM ¢ Maccoii CoJIHIIa TPU TUAMETPE B HECKOJILKO KMJ10MeTpoB! [TnoT-
HOCTBh HEUTPOHHOM 3BE3/IbI OJIM3KA K INIOTHOCTH aTOMHOTO sifjpa: 1cM3 BerecTBa Takou 3Be3/IbI CPaB-
HHMa C MacCOil HECKOJIBKUX TPY>KEHBIX TOBAapHBIX BaroHoB. OOpa3oBaHNEe HEHTPOHHOM 3BE3/IbI MPO-
MCXOJIUT 32 JIOJM CEKYHJIbI U COMPOBOXKIAETCS B3PHIBOM HEBEPOSTHOU CHIIbl. Takue B3pbIBbI Ha3bI-
BAIOT BCIBIIIKAMU CBEPXHOBBIX.

Ecam macca 3Be3/1bl 3HaUUTENBHO MpeBbIaeT Maccy CollHIIa, TO CHjla TPAaBUTALUU «3aCTaB-
JII€T» 3BE3/y COKUMATHCS Ja)Ke MOCJE TOTO, KaKk OHA CTaHET HEUTpOHHOMU 3Be310i. M HacTymaeT Mo-
MEHT, KOTJIa CHJIa TSTOTCHHsSI CTAHOBUTCS HACTOJIBKO OOJIBIIION, YTO OHA «HE BBITYCKACT» HAPYXKY

naxe ceet! B TakoM ciyuae 3Be3/1a MpeBpaIlaeTcs B « YEPHYIO JIBIPY».

3aoanua:

1.3anomHuTe B 0JI0K-CXEME MPOIYIICHHBIE 3BEHbS TPOIIECC:

1) DBousrorust 3BE3/1bI ¢ Maccou, Oym3koi kK Macce ColtHITa

Odnaxo
pazpe:xeHHOTO — P 3Be3ma — ? ?
Me K3BeIHOTO Ia3a

2) DBomroIs 3BE3/bI C MACCOM, CylIecTBeHHO Oobiieii macchl ConHIa

Odnaxo
paspe:xkeHHOT0o — ™ Bemnwlif THTaHT — 9 ? ? — ?
MeK3BeIHOTO rasa

2. Beigenure 2-3 mpo0iaeMbl, ¢ KOTOPBIMH, IO BallleMy MPEACTaBICHHUIO, CTAJTKUBAIOTCS acT-
poduzuku npu u3yueHuu 38e311. OO60CHyHTE CBOE MHEHUE.

3. CocTaBbpTe CUHKBEIH Ha TeMy «YepHas 1bIpay

4. ITpoBeauTe qOMANIHUE SKCIEPUMEHTHI U MPUAYMANTe KaKJIOMY U3 HUX Ha3BAHUE:

OkcnepumeHT 1: B mon-nmuTpoBoili 0aHKEe MUTHEBOW BOABI PACTBOPHUTE IMOJOBUHY YaWHOW
JOKKH cosid. Haselite 4acTh CONSHOrO pacTBOpa B IJIACTUKOBBIM CTAKaH, a OCTABIIYIOCS BOLY HE
BBUIMBAliTE U3 OAHKH — OHA MOHAJA00UTCS B KOHIIE OMBITAa. BBIpeKbTe B MOPOIOHOBOM ryOKe yriryo-
JIeHWe TOJ] CTaKaH Ha MOJIOBHHY ee BbIcOThl. CTakaH JOJDKEH BXOAWUTH B YIIyOsieHue Oe3 3a3opa.
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CrakaH ¢ COJISIHBIM PacTBOPOM Ha CJI€TTaHHOM BaMH IOJICTaBKE MOMECTUTE B MOPO3UIIbHYIO KaMepy
XoJIoAWIbHUKA. Yepe3 KakIblil yac CMOTpUTE, KaKasi 4acTh BOJIbI 3aMep3iia. Korja 3amep3Her npu-
MEpPHO OJIHa TPeTh pacTBopa (Jieq OyIeT BBEPXY), BHIHBTE CTAaKaH U3 MOPO3UIILHONU KaMepbl. AKKY-
paTHO BBIHBTE JIEA U IMOJIOKUTE €r0 B TapesKy, MOJ0XKANTE IPUMEPHO 5 MHUHYT, IOKa JeJ Clerka
nonraeT. Cneiite 00pa3oBaBIIyOCS BOY, TOCIIE YET0 MOJOKUTE JIeI B yCTON CTaKaH U MOJOXKINTE,
[I0OKa OH IOJIHOCTBIO pacTaeT U Harpeercs 10
KOMHATHOW Temmeparypbl. CpaBHUTE Tenepb
COJIEHOCTh OCTABJICHHOTO B 0aHKE COJITHOTO
pacTBopa M BOJbI, 00pa3oBaBIIeics U30 JbJA.
CrenaiiTe BBIBOJ U OIHUILIUTE €TO.
OkcnepuMeHT 2: B mon-nuTpoBytro

6aH1<y BOAbI KAITHUTEC HCCKOJIBKO KaIl€jb 4Y€p-

HOM TYILX W XOpOUIIO TepeMeniante Boay. Hanelte yacTh 3arpsi3HEHHON BOJIbI B IJIACTUKOBBIN CTa-
kaH. OcraBmiasicsi B 0aHKe BOJa MOHAJAOOUTCSI B KOHIIE OMBITAa. BBIpekbTe B TOPOJIIOHOBOM T'yOKe
yray0JIeHre 1o/l CTaKaH Ha MOJIOBUHY €€ BBICOTHI. CTakaH JOJKEH BXOJIUTH B yriayOneHue 6e3 3a-
3opa. CTakaH ¢ 3arpsi3HEHHOW BOJIOW Ha CAEIaHHOW BaMU MOJCTaBKE MOMECTUTE B MOPO3UIBHYIO
Kamepy XOoJoauiIbHuKa. Uepes KaxIbli yac CMOTpUTE, Kakasi 4acTh BOJIbI 3aMepaiia. Koraa 3ameps-
HET MPUMEPHO OJIHA TPETh pacTBopa (Jiex OyaeT cBepXy), BHIHBTE CTAKaH U3 MOPO3UIILHOW KaMephI.
AKKypaTHO BBIHBTE JIEJ] M TIOJIOKUTE €ro Ha Tapenky. Crenaite BbIBOJ U 3aMUILIUTE €TO.

Bonpocul ona oocysycoenusn:

— B ocHOBY KakuX MPOMBINIJIEHHBIX TEXHOJIOTHII MOTYT OBITh MOJIOKEHBI OOHApY>KEHHbIE
BaMHU SIBJIICHUS?

— Kakwue rmob6ansHbpie TPOOIEMBI MOXKHO PEIIUTH C  UCIIOIB30BAHUEM dTUX TEXHOJIOTHUNA?

Tema 4: Ixonozuueckue cucmemol
Texcmul 01a umenus:
Teker 1
HckyccTBeHHBIE IKOCUCTEMbI

HckyccTBEHHBIE 3KOCUCTEMBI — 3KOCUCTEMBI, CO3JJaHHbIEC YEeJIOBEKOM. [IpocTennm nprume-
POM TaKoro poja MOXKET CITy’)KHTh aKBapuyM. B HeM MMEIOTCsI pacTeHUsI, OCYIIECTRISIFOIIHE (OTO-
CUHTE3, PHIOBI WM JPYTHE )XUBOTHBIE, MUKPOOPTaHU3MEI, TepepadaThIBAONINE MMPOIYKThI KUZHEC-
ATEIBLHOCTHU )KMBOTHBIX. HO akBapuyMm He SIBISE€TCS CaMOCTOSITEIbHON YCTOMUYMBON CUCTEMOM, T. K.
OH HYKJIae€TCs B TIOCTYIJICHUHU OTPEICICHHBIX BEIIECTB U3BHE, HAIIPUMEDP, KOpMa JIsl PhIO, 1 BhIBE-
JIEHUS YaCTH MPOAYKTOB IyTEM 3aMEHbI WU (PUIIBTPAIIH BOJIBI.

OcHOBHBIE OCOOEHHOCTH HNCKYCCTBCHHBIX 9KOCUCTEM:
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1) BonbIIMHCTBO HCKYCCTBEHHBIX KOCHUCTEM SIBIISIOTCS T€TEPOTPODHBIMH, T.€. MOTPEOIISIO-
[IMMH OPTaHUYECKHE BEIIECTBA (TOTOBYIO MHIIY) W3 BOJIBI.

2) HckyccTBeHHbIE SKOCUCTEMBl UMEIOT HE3aMKHYTBIM UK OOMEHa BEIIeCTB M JSHEPTUU.
YacTe MUIIEBBIX 1EMOYEK B TAKUX DKOCHCTEMaxX pa3pyllaeTcs, U, Kak CIeACTBHE, YEIIOBEK CTaHO-
BUTCSI 3BE€HOM DKOCHCTEMBI, 00ECTIeurBasi yCTpaHeHHE IPOAYKTOB pacmnaia, co3aaBasi KoM(popTHBIE
YCIIOBUS CyIiecTBOBaHUs. Llenu muTaHus B akBapuyMax KOPOTKHE U XapaKTePU3YIOTCS HATUIUEM 2-
4-X 3BEHBEB.

3) VckyCcCTBEHHBIE SKOCUCTEMBI XapaKTEPU3YIOTCS BUIOBOM MAJIOYUCICHHOCThIO. JleiicTBU-
TEJIbHO, YEJIOBEK B aKBApUYyME CO3/1a€T SKOCUCTEMY JIJIsi 00eCIeYeH sl CYIECTBOBAHMS OJTHOTO WIIH
HECKOJIbKUX BHUJIOB PhIO U pacTEeHUH.

HopMmanpHoe QyHKIIMOHUPOBAaHHE aKBapuyMa BO3MOXKHO JIMIIb B YCIOBHSIX PaBHOBECHOTO
COCTOSTHUSI OMOJIOTMYECKOI CHCTEMBI ITPH ONTHUMAJIbHBIX MapaMeTpax cpeibl. B craHoBienuu u noj-
Jep>KaHUHM PAaBHOBECHS MPUHUMAIOT y9acTHE BCE BOAHBIC OPTaHU3MBI (pbIObI, aM(puOH, MOJIITIOCKH
U Jp.), pacTeHus (BBICIINE PACTEHHUS M BOJOPOCIH), OJHOKIECTOYHbIE MUKPOOPTraHU3MBbI (OaKTepHH,
npocteiimue). Maneiimee HapylleHre OalaHca B CUCTEME BEAET K IOTepe PaBHOBECHUS, UYTO BKIIIO-
yaeT MEXaHU3Mbl, HallpaBJIeHHbIE HAa CTaOUIN3auio ouocucteMsl. [Ipi HEBO3MOKHOCTH BOCCTAaHOB-
neHus OanaHca, akBapuyMHas OMocucTeMa THOHET.

Bonpocwl ona oocyymcoenusn:

— KucnotHocts Bogel pH OKka3bIBaeT 0OJNBINOE BIUSHUE HA OMOXUMHUYECKHE U Ouosiornye-
CKHeE TIPOIIECCHl U MMEET BaXKHOE 3HAYCHHE B )KU3HHU PbI0. B mporieccax GpoTocuHTe3a, MPOTEKAIONIIX
Ha CBETY, PACTCHUS MOTPEOISIOT YTIIEKHUCIBINA T'a3, 4TO MOBKIMAaeT ypoBeHb pH. Houblo KUCIOTHOCTD
BOJIbI MTOHIKAETCS, YTO CBSI3aHO HE TOJIBKO C OTCYTCTBUEM (poTOocHHTE3a, HO U ¢ BbaeneHueM CO2
IIPU JIbIXaHUU pacTeHuil. MHOTHE pBIOBI BIIOJIHE 6€30071€3HEHHO NMEPEHOCAT OTKIOHEHUS KUCIOTHO-
CTH BOJIbI OT HeTpanbpHOro mokasarens (pH= 7-8). DTo 00BsCHAETCS TEM, YTO OpraHU3M UMEET IIe-
JBIA PsIT CUCTEM, CIUIaXKUBaromux kojebanus pH. OqHako pe3koe U3MEHEHHE KHCIOTHOCTH BOJIBI
MOXKET CTaTh MPUYKUHOM rudenu peio. [Touemy?

Mexy KakuMu OOMTaTelsMU aKBapUyMa MOKET BO3HHKHYTH KOHKypeHIHs'’: BHIAMM cO
CXOIHBIMU TOTPEOHOCTSIMU, BHIAMH, U3BJICKAIOLIMHU TOJIb3Y U3 CBSI3U JAPYT C IPYTOM, XUITHUKAMU
U )KepTBaMHU, MMapa3uTaMu U X03s5eBaMu’?

3aoanusn:

1.AxkBapuyMHBIE PaCTEHHSI pa3pacTarOTCs HaJ BOJOW WM IJIABAIOT HA MOBEPXHOCTH, T

OCBCIICHUEC 0oJiee MHTCHCHUBHO U rac OHWU AOIOJIHUTCIIBHO ITOJYYaroT yrﬂeKHCHLIfI ra3z U3 aTMo-

19 KoHKypeHIMs — 3TO B3aMMOOTHOLIEHUS AKTUBHOT'O COPEBHOBAHMS MEKILY OCOOSMH OIHOTO MIIM PA3HBIX BUIOB CO
CXOJHBIMH TIOTPEOHOCTSMH 32 CPEICTBA CYIIECTBOBAHUS U yCIIOBUS Pa3MHOKEHHS.
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cdepsl. B nporuecce ¢poTrocuHTe3a MOJIEKYIIBI XJIOPOPHIUIa PAaCTEHUN CTAaHOBATCS HanOoJee aKTHB-
HBIMU IIPH OCBEIIEHUH (OTOHAMU C JUTMHOM BOJHBI U3 uHTepBaia ot 600 no 700 HaHOMEeTpOB (00-
JaCTh OPAHKEBOTO M KPACHOTO IIBETa). DTO HanboJiee BayKHBII CBETOBOI AMANa30H JJIsl HHTCHCHB-
HOTO POCTa JIMCTHEB M OCEBBIX OPraHOB pacTeHuid. Ha pucyHke mpuBeneHs! rpagKu 3aBHCUMOCTH

OTHOCHUTEJIBHOM HHTEHCUBHOCTH CBETA OT TOJIIIUHLI CJIOSA BOABI B AKBAPHUYMCEC IJII U3JTYUCHU S PA3HBIX
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Hcnonb3ys 3Ty 1aHHbIe, 00BSCHUTE, TOYEMY PACTEHHSI, KOTOPbIE BO BPEMs CBOETO KU3HEH-
HOT'0 TUKJIa MTOCTOSAHHO MMOTPY’KCHBI B BOAY Ha JOCTATOYHYIO I‘JIyGI/IHy, YaCTO UCHBITBIBAOT HCXBATKY
JTUOKCHJIA YTIIepoa U HEIOCTATOK OCBEIICHUS, U HE MOTYT JIOCTHUTHYTh HEOOXOAMMOTO ypoBHs (o-
TOCHHTE3A.

2.JIns HopMasibHOTO (PYHKITMOHUPOBAHUS aKBapruyMa He0OX0uM KOHTpoJib ypoBHs pH. Ile-
PEUNUCIUTC BO3BMOXKHBIC CHOC06BI HU3MCPCHUA YPOBHA KHUCIIOTHOCTU BOJBI. HpOBCI[I/ITe IIOMCK B pa3s-
JIMYHBIX MCTOYHHKAX I/IH(i)OpMaI_[I/II/I O MPUPOAHBIX MHAUKATOpPAaX YPOBHA KHCIOTHOCTU BOJBI. Oue-
HUTE BO3MOKHOCTb UX HCIIOJIb30BAHMS B aKBapHyMax.

Teker 2

Jlnst 0ObsCHEHMS BRIMUPAHHsI TUHO3aBPOB, KOTOPOE MPOU3O0ILIO0 MPUMEPHO 65 MUIITMOHOB

JICT Ha3an, OBLIH BBIIBUHYTHBI IBC T'MIIOTE3bI:

I'mnore3a A (CTOJIKHOBEHHE € ACTEPOUI0M) I'mnore3a B (u3Bep:keHUs BYJIKAHOB)

JIMHO3aBpbI HCYE3IIH, IOTOMY 4TO rpoMaz- | JIMHO3aBpBI HCYE3NIH TOTOMY, YTO IIPOU30-
HBIM acTepou CTOJIKHYJICS ¢ 3eMilel. B pe- | 111710 MHOTO CHIIBHBIX M3BEP)KEHUH BYJIKAHOB.
3yJbTaTe CTOJKHOBEHUS HA4aJIuCh MOXKaphl U | B pe3ynpTaTe U3BEp:KEHUI HA4aIuCh I10-
BBIOPOCHI O0JIAKOB TBUIM U CaXH. 3aTeM 1O- | >Kapbl, U BEIOPOCH! 00JIAKOB MBUIHA U CaXH. 3a-
CJIEOBAJI JJINTENBHBIN IIEPUOJ TEMHOTHI, KO- | TEM MOCIEA0BAI NJIUTEIBHBIN IEPUOJL TEM-
TOPBII IPUBEN K TOMY, YTO CYILIECTBOBAHHE | HOTBI, KOTOPBII NPUBEN K TOMY, YTO CyIIe-
PaCTeHHH CTaJIO0 MPAKTHYECKN HEBO3MOXK- CTBOBaHME PACTCHHUH CTaJIO IPAKTUYECKH He-
HBIM. BO3MOKHBIM

quHHe, HpOBO[[SI HCCIICAOBAHUSA 110 3TUM I[BYM TUII0TE3aM, 06Hapy)KI/IJ'II/I TpI/I CJICI[y-
omux ¢akra:

104



®dakr 1 dDakr 2 ®dakr 3
Ot ynapa actepousia | B ropHsIx mopomax, o0pa3oBaBIIUXCS OkoJ10 65 MUJUIMOHOB JIET
OKOJI0 65 MUJUTHO- |65 MUJIMOHOB JIET Ha3a/l, OUYeHb BBICOKUN | Ha3a1 00pa30BaIHChH CIOU
HOB JIET Ha3aj| YPOBEHb COJIEP’KaHUsI UPUIUS. DIEMEHT | CaXu. DTH CIIOU
BOJIM3M Mexuko 00- | Mpuanii peJIKo BCTpeyaeTcsl Ha MOBEPXHO- | 0OHApYKUIM Ha 3emiie B
pa3oBajics OTPOM- | CTH 3eMJIM, HO B TO K€ BpeMs HaXOIUTCs | pa3HbIX MecTax. Caxa
HBIN Kpatep. HIDKE TIOBEPXHOCTH 3€MITH, B €€ MaHTHH. |00pa3yercsi, Korjaa ropsr

Taxxe ero HaXOJIT B acTepoOUIaX. neca.

Bonpocul ona oocyymcoenusn:
Kakyro u3 rumore3 moaTBepkmaeT Kaxkapld u3 3TuX Tpex (aktoB? OOBemute «A»
(CronkHoBenue ¢ actepousiom), «B» (M3Bepxkenus BynkaHoB) uinu «O6e» (00e Tumoressl) B
Kaxaou ctpoke. OO0CHYIHTE CBOO TIO3UIIHIO, UCTIONIB3YS MTPH HEOOXOMMOCTH HH(DOPMAIIHIO U3

JIPYTUX UCTOYHUKOB

DakT
A B |1. O06pa3oBaHue kparepa
A B [2. Mpuauii B ropHBIX IOpOJIax
A B B.Cnou caxu
3aoanusn:

1. Tak Kak JUHO3aBPbI BBIMEPIIHU, UX MOXXHO OOHAPYX HUTh TOJILKO B BUJE HCKOMAEMBIX OCTAT-
KOB. BepHbI nim HEBepHBI CleAyIoMue yTBepkKAeHUs 00 uckonaemMbix ocrtatkax? O6Beaute «Bep-

HOC» UJIN «HeBepHoe» HAITPOTHUB KaXXJ0I'0 YTBCPIKIACHH.

Yr1BepkaeHus BepHoe nin HeBepHoOe
bbutn HallIeHbI OCTAaTKH UCKOIMMAEMBIX PACTEHHH, KOTOPBIE KHIIH 10 Bepnoe / HeBepHoe
BBIMUpPAHUS TMHO3aBPOB

MO»XHO HaliTH UCKOIIAEMBbIE OCTATKUA BUIOB, KOTOPBIE JKUBYT B Bepnoe / HeepHoe
HacTosiee Bpems
[Tponecc popmupoBanus Ha 3emMiie HCKOTIAaEMBIX OCTATKOB B HACTO- Bepnoe / HeBepHoe
sii1iee BpeMs He POUCXOIUT

2. UtoObI mosyunTh 00JIe€e TOYHOE MPEACTABICHUE O Cpeie OOUTAaHUS U SKOJIOTUU 3EMITH B
MponuIoM, reoJioru u3y4arOT TOPHBIC ITOPOABLI U HUCKOITAEMBIC OCTATKH. HCKOTOpLIC 13 BO3MOXHBIX
HAaXOJOK YUCHBIX U CACIIAHHBIX UMU BBIBOJOB ITPUBCACHBI HUKC B Ta6J'II/II_[e.

Crenyet nu Kaxablil BEIBOJ U3 COOTBETCTBYIOIINX HAXO0K?

Haxoaku Mo:kHO J1U cAeaTh CJeAyolne BbIBOAbI? Ha/Het?

B ocapounbix nopogax npu- | Korma-to Ha 3TOM TEpPUTOPHUM KWIIH pa3HbIE Ha/Her
6pe)KHBIX 30H HaﬁHeHBI OTIC- |BUABI JUHO3aBpPOB
YaTKU CJIEZIOB Pa3HbIX BUJOB
JTMHO3aBPOB
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Ha tepputopuu 65Ut 00Hapy- | B mponuiom Ha 370 Tepputopun npoxoamwna uH- | Ja/ Her

XKeHbI HePTh M KAMEHHBIN TEHCUBHAs ByJIKAHMYECKas JESITEIbHOCTD
yroiab
Ha Bepmmnax ropHo# cu- ["opbl BO3HUKIIM B Pe3yJIbTaTe MOJHATHUS JHA Ha/Her

CTCMBI HaﬁﬂeHBI OKaMCHCIJIBIC | MOPs, BBI3BAHHOT'O JABUKCHUAMU ITUIAT 3eMHOM
OCTaTKH KOPBEI

Tema 5: Hacneocmeennocmos 0uo0102udecKux 00veKkmoe
Texcmot 015 umenua:

Teker 1

I'ennass MoaupuKanus pacTeHul

I'enernuecku monudpunupoBanubiii opranusm (MO) — opraHu3M, T€HOTHIT KOTOPOTO OBLT
MCKYCCTBEHHO U3MEHEH MPHU MOMOIIY METOI0B T'€HHON MHKEHEPUU. DTO ONpPENEIECHUE MOXKET MPH-
MEHSTBCS ISl PACTEHUH, )KUBOTHBIX U MUKPOOPTaHU3MOB. | eHeTrueckas MoauduKamus OTIu4aeTcs
LIeJICHAIIPaBICHHBIM U3MEHEHUEM T'€HOTHIAa OpraHu3Ma B OTIMYME OT CIIy4alHOIO, XapaKTEPHOIO
JUIsl ECTECTBEHHOT'O U MCKYCCTBEHHOT'O MyTallMOHHOTrO Iporecca. OCHOBHBIM BHJIOM I'€HETUYECKOU
MoM(UKAIIMK B HACTOSIIIEE BpeMs SBJISIETCS MCIOJb30BAHNE TPAHCTEHOB ISl CO3/IaHUS TPAaHCTEeH-
HBIX OpPraHu3MOB. TpaHCreHe3 — 3TO MpolecC BBEACHUS YEIOBEKOM JTMO0 MPUPOION Uy KEPOIHOTO
IeHa, Ha3bIBAEMOI'0 TPAHCTEHOM, B XKUBOM opranusM. I[Ipu 5ToM OpraHusM Iosiaydaer CBOKWCTBA, KO-
TOPBIE OH MOXET IE€pEaBaTh IOTOMCTBY.

B cenbckoM x03s1iiCTBE M MUIIEBOM MpoMbIieHHOCTH o 'MO nogpa3zyMeBaroTcsi TOIBKO
OpraHU3Mbl, MOAU(PHUIIMPOBAHHBIE BHECEHUEM B MX T€HOM OJTHOT'O MJIM HECKOJIbKUX TPaHCTeHOB. [ eH-
Hasi MH)KEHEPHsI UCIIONb3YETCs ISl CO3/IaHMsI HOBBIX COPTOB PAaCTEHUH, YCTOMYMBBIX K HEOIAromnpu-
SATHBIM YCIIOBHUSAM CPEIbl M BPEAUTENSIM, OOJaJar0IIUX JYYIIMMH POCTOBBIMH U BKYCOBBIMH Kaue-
cTtBamu. 3a niepuoa ¢ 1996 roga mo 2013 rox miiomniaau, 3aHsAThIe MO BO3/IETbIBAHUE T€HETUUECKU
MOAU(PUIIMPOBAHHBIX pacTeHuH, yBemnuuiauch B 100 pa3 u cocraBmim B mupe 6osiee 170 MiH ra.

[Ipouecc cuHTe3a reHOB B HACTOsIIEE BpeMs pa3paboTaH OY€Hb XOPOIIO U JaXKe B 3HAUUTENb-
HOU cTereHu aBToMaTu3upoBaH. CyIlIecTBYIOT ClielalIbHbIE anmaparsl, cHaOkEéHHBIe DBM, B ma-
MSTH KOTOPBIX 3aKJIaJbIBalOT IIPOrpaMMBbl CUHTE3a Pa3JIMYHBIX HYKJICOTHHBIX I1OCIEN0BATEIbHO-
cteil. UToObI BCTPOUTH T'€H B BEKTOP, UCIIOIB3YIOT (PEpMEHTHI — peCTPUKTa3bl U JTUTa3bl. C MOMOIIBI0
PECTPUKTA3 T'€H U BEKTOP MOYKHO pa3pe3arh Ha KycOYKH. C MOMOILBIO JINTa3 TaKue KyCOYKHA MOYXKHO
«CKJIEUBATb», COEIUHATH B NHOW KOMOMHAIIUH, KOHCTPYHUPYS HOBBIN I'€H UJIH 3aKJIF0Yasi €ro B BEKTOP.
[omynsapHBIMU MeTO/IaMU BBEACHHUSI BEKTOPA B KJIETKY PACTEHHH SIBIISIETCSI HCIIOJIb30BAaHHE OCOOBIX

MOYBEHHBIX OAKTEPUI MM T€HHOM ITYIIIKH.
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TexHuka BBeJIeHNs T€HOB B OakTepuu Oblia pa3paboTaHa 1Mociie OTKPHITHS SBICHUS OaKTepu-
IbHOM TpaHcopmanuu. B 0CHOBE ATOTo sSIBICHUS JIC)KUT MPUMHUTUBHBIN MOJIOBON MPOIECC, KOTO-
pBIii y OakTepuii cOmpoBOXKAAeTCS 0OMEeHOM HeOoabImuMu GparMmeHTamu Hexpomocomuoi JIHK,
wiasmuaaMy. [Ina3MuHble TEXHOIOTHH JIETJIM B OCHOBY BBEJIEHUSI MCKYCCTBEHHBIX T€HOB B OaKTe-
pHUabHbIE KIETKH.

B Hacrosiiee Bpemst CrieIiagicTaMu MoJIy4eHbl Hay4HbIe TaHHbIE 00 OTCYTCTBUU IOBBILICH-
HOW OMAaCHOCTHU MPOAYKTOB M3 T€HETHYECKH MOIU(UIIMPOBAHHBIX OPIraHU3MOB B CPAaBHEHHUH C TIPO-
JyKTaMH, MOJIy4YEHHbIMU U3 OPTaHU3MOB, BBIBECHHBIX TPAJAULIMOHHBIMUA MeTOaMHU. [ J1aBHBINA BbI-
BOJI, BBITEKAIONTUI U3 ycunuid 6osee yeM 130 HaydyHO-HCCIIEOBATENBCKUX MPOEKTOB, OXBATHIBAIO-
MUX 25 JIeT UCCle0BaHUi M MPOBEAEHHBIX ¢ yyacTieM Oosee yeM 500 He3aBUCHMBIX HCCIIEI0BaA-
TEJIbCKUX TPYII, COCTOUT B TOM, YTO OMOTEXHOJIOTUH U, B 4acTHOCTH, MO Kak TakoBble HE Oojee
ONAacCHbI, YeM, HAPUMEpP, TPAJAULIMOHHBIE TEXHOJIOTUH CEIEKIIMN PACTEHUMN.

Bonpocwel ona oocysycoenusn:

— Uro u3ydaer reHHas MHXEHEpHs, B OTJIIMUUE OT KJIETOYHOU?

— I'me n xak npuMeHsEeTCsl UCKYCCTBEHHBIN MyTareHes?

— HWccnenoBanusi, CBSI3aHHBIE C TIEPECAKON TeHa OaKTepuid, CIOCOOCTBYIOMIETO YCBOCHHUIO
a30Ta U3 aTMOC(EPHOTO BO3AyXa, B TEHOTHI 3J1aKOB, TPOBOAATCS B 00J1aCTH MUKPOOHOJIOTHYECKOTO
CHHTE3a, TEHHOW WJIM KJIIETOYHOW WH)KEHEPHUH, @ MOXKET ObITh B OMOXUMUH?

— I'me u xorna Bbl cMOKE€T€ IPUMEHUTD ITH 3HAHUS?

Texer 2

MyTauuu

OCHOBHOE CBOWMCTBO I'€HOB 3aKJIIOYAETCsS B TOYHOM CaMOKOIHMPOBAHMH, Ojaronaps yemy U
IIPOUCXOAUT HACIEACTBEHHA ITepeada MHOXKECTBA PU3HAKOB OT poauTesnel K AeTsaM. OIHaKo, 3TO
CBOMCTBO 3TO HE fABJsETCS a0COMOTHBIM. [ 'eHbI 001a/1a10T ellle U CIOCOOHOCThIO U3MEHSATHCS, MTPH-
oOpeTraTh HOBbIE CBOMCTBA. Takue M3MEHEHHs T€HOB HA3bIBAIOTCA MyTalUsIMU. MyTaluu reHOB CO-
3/1aI0T U3MEHYMBOCTh, HEOOXOAUMYIO JUIS HBOJIOLIMH KUBOM MaTepUU, MHOT00Opa3ust GopM KH3HH.
MyTanuy BO3HHMKAIOT B JIFOOBIX KJIETKaX OpraHu3Ma, HO TepelaBaThCsl MOTOMCTBY MOTYT TOJIBKO
TEHBI MOJOBBIX KIIETOK.

[TpuyrHBI MyTaIMi 3aKIFOYAIOTCS B TOM, YTO MHOTHE (DaKTOPBI BHEIITHEN CpeJibl, ¢ KOTOPBIMHU
Ha MPOTSKEHUU KM3HU B3aMMOJEHCTBYET KaKIblii OPraHu3M, MOT'YT HapyllaTh CTPOTYIO YHIOPSI0-
YEHHOCTh IMPOLIecca CaMOBOCIIPOU3BEACHUS T€HOB, XPOMOCOM B II€JIOM, IPUBOJUTH K OIIMOKaM B
HaclieoBaHUM. B sKkcneprMeHTax yCTaHOBJIEHBI cieayiouiue (akTopbl, BBI3BIBAIOIINE MYTALUU:
MOHM3UPYIOLIEEe U3TyYeHHE, XMMHUUECKHUE BELECTBA U BbICOKas TeMiieparypa. OueBUIHO, YTO BCE

3TH (PaKTOPHI UMEIOTCS U B €CTECTBEHHOM cpezie 00MTaHus yenoBeka (HalpuMep, eCTECTBEHHbIH (HoH
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paauanuu, KOCMUYECKOTo M3 IydeHus). MyTaluu CyIecTBOBAIM BCETAa KaK BIOJIHE OOBIYHOE MPH-
POAHOE SIBIICHUE.

Byayuu B cBoeil cyTu ommOkamMu B epeaue reHeTHIeCKOro MaTepuana, MyTalluy HOCST CITy-
YyailHbIN U HEeHANpaBJICHHBIN XapaKkTep, TO €CTh MOTYT OBITh KaK MOJE3HBIMU, TaK U BPEIHBIMU U OT-
HOCHUTEJIBHO HEUTPATIbHBIMHU JIJIsl OpraHu3Ma.

[Tone3nbie MyTaIuu 3aKPEIUISIIOTCS B X0/1€ SBOJIIOLMH U COCTABIISIOT OCHOBY ITPOTPECCUBHOTO
pPa3BHUTHS )KU3HHU HA 3eMIIe, a BpeIHbIe, CHIDKAIOIINE KU3HECIIOCOOHOCTD, SIBIISIOTCS KaK Obl 00part-
HO# cTropoHo# Memanu. OHM Jie)KaT B OCHOBE HACIEACTBEHHBIX OOJIE3HEH BO BCEM X MHOTOOOpa3HH.

MyTauuu nenarcs Ha €eCTECTBEHHbIE U HCKYCCTBEeHHbIe. EcTecTBeHHbIE MyTallMl BO3HUKAIOT
HEMPOU3BOJIBHO, & HCKYCCTBEHHBIC - TIPU BO3JICHCTBUU HA OPTaHU3M Pa3IMYHBIX MYTareHHBIX (ak-
TOPOB PHUCKA.

Paznuuarot:

1) 'eHoMHBIE MyTalluu — 3TO MYTAalMH KJIETOK, B PE3yJIbTaTe KOTOPBIX U3MEHSETCS YHCIIO
XPOMOCOM, YTO BEAET K BOSBHUKHOBEHHUIO U3BMEHEHHI B TeHOME KJIETKU. | €eHOMHBIE MyTalllH CBSI3aHbI
C U3BMEHEHHUEM YHCIIa XPOMOCOM B KJIETKE.

2) XpoMOCOMHBIC MyTaIlUX — 3TO MYTAIlMH, IIPU KOTOPHIX MPOUCXOIUT MEPECTPONKa CTPYK-
TYpbI OTAETBHBIX XPOMOCOM, B PE3yJIbTAaTE YEro HAOII0AAI0TCS TOTEPS WK YIBOCHHUE YaCTH T'eHETH-
YECKOI'o MaTepuasia XpoOMOCOMBI B KJIIETKE, I3MEHEHHE OPUEHTAIlUU CETMEHTOB XPOMOCOM B OT/I€b-
HBIX XPOMOCOMaX, a TaKkKe MEPEHOC YACTH T€HETUUYECKOTr0 MaTepHalia ¢ OJJHOM XpOMOCOMBI Ha ApY-
IyIO.

XPOMOCOMHBIE MYTAllMU CBSI3aHBI C U3MEHEHHEM XPOMOCOMBI, 0OMEHOM Y4acTKOB HEroMo-
JIOTUYHBIX XPOMOCOM.

3) 'ennble MyTanuu — 3TO MYyTallMU, TPU KOTOPBIX UAET U3MEHEHHUE OJHOU I HECKOJIBKUX
pa3IMYHbIX YacTell reHa B KieTke. [ eHHble MyTaluu OXBaThIBAIOT OJIMH I'eH U OEJIOK, KOTOPBIi KO-
aupyetcs 3TuM reHoM. Ha reHHoM ypoBHE n3MeHeHus nepBudHoi ctpykTypsl JJHK renos nox neit-
CTBUEM MYyTallMii MEHEE 3HAUUTEIbHBI, YeM IIPU XPOMOCOMHBIX MYTAIUSIX, OJHAKO T'€HHbIE MYTAIIUH
BCTpeUaroTcs OoJiee 4acTto. B pesynbrare reHHBIX MyTalluii IPOUCXOSAT 3aMEHBI H BCTABKU OJHOTO
WJIM HECKOJIBKUX HYKJICOTUIOB, TYTJIMKALMU U MHBEPCUH PA3IMYHBIX YacTeH reHa.

PeanbHas yactoTa MyTauuii i OTAEIBHBIX T€HOB YEJIOBEKA COCTaBIsAET B cpeanem ot 1:105
10 1:108. D10 3HAYUT, YTO TPUMEPHO OJIHA U3 MIJUIMOHA MOJIOBBIX KJIETOK B KaXJIOM MOKOJICHUHU
HeceT HOBYIO MyTanuto. OgHaXX1bl BOSHUKHYB, Ta WM UHAsl HOBask MyTalllsl MOXET 3aTeM Iepesa-
BaThCs B MOCIEAYIOLIUE TTOKOJIEHHUS, TO €CTh 3aKPEIIATHCS MEXaHU3MOM HaclleZIOBaHMUSI, TOCKOJIbKY
oOpaTHbIE MyTalliH, BO3BPALIAIOIINE I'eH B HICXOIHOE COCTOSIHUE, CTOJIb K€ PEIIKH.

3aoanusn:

1.YcraHoBHUTE COOTBETCTBUE MEXY XapaKTEPUCTUKON MyTallii U €€ THUIIOM:
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XAPAKTEPUCTUKA TUII MYTALIUN

A) BKIIIOUEHHE JIBYX JHUIIHUX HYKIE€OTUI0B B Mosekyy JJTHK 1) xpomocomHast
b) xpaTHOE yBenMueHne yrcia XpOMOCOM B KJIETKE
B) HapymeHue nocnenoBaTeNIbHOCTH AMHUHOKHCIOT B MOJIEKYJE| 2) FeHHas
Oenka
I') noBopot yuactka xpomocomsl Ha 180 rpagycos 3) reHoMHast
J1) yMEHbIIIEHHE YuCiia XPOMOCOM B COMAaTHYECKOMN KIIETKE
E) oOMeH ydacTkaMi HETOMOJIOTHYHBIX XPOMOCOM

2. B onHOM U3 npeqioxkeHnii Tekcta « MyTarumy HaiauTe OMMOKYy U UCTIPaBbTE €e:

a. MyTranuonHas ”3MEHUYNBOCTh — OJIMH U3 CIIOCOOOB YBEIIMUEHHUS TEHETHUYECKOTO Pa3HO00-
pasus NOIyJIALUH.

6. FGHHBIMI/I Ha3bIBAKOT MYTaLII/II/I, CBA3aHHBIC C UBMCHCHUEM HyKJIGOTI/II[HOfI IIocjIe10BaTCIIb-
HOCTH OJTHOTO KOHKPETHOTO TeHa.

B. B TeueHue Xu3HU B KJIETKaX YeJIOBEKA MPOMCXOAUT MHOXKECTBO MyTaIluid, OJHAKO OO0JIb-
IINHCTBO U3 HUX HEC HepeI[aIOTCH IIOTOMKAaM.

T. HOTOMKaM MOor yT HepeHaTbCH TOJIBKO MYTaLII/II/I, HpOI/ICXOILSIH_II/Ie B COMATHUYCCKUX KJICTKaAX.

3. Haiinure ommOKu B IpUBEAEHHOM TEKCTE.

a. MyTanusamu Ha3bIBalOTCS HACIECTBEHHbBIE U3MEHEeHHS B MoJiekysiax PHK.

6. EcTh MHOTO pa3HBIX BUIOB MYTaIlUii — T€HHBIE, XDPOMOCOMHEIE, KOMOWHATHUBHEIEC, TE€HOM-
HBIC.

B. MyTanusi, BO3HUKIIIAS B OJTHOW U3 COMAaTUYECKUX KIIETOK, MOKET U3MEHUThH HACJIC/ICTBECH-
HbIE MPU3HAKHA CaMOM ATOM KJIIETKH M TeX YacTel OpraHu3Ma, KOTOpble 00pa3yroTcs 3 €€ TOTOMKOB.

T. MyTaI_[I/II/I, HpOI/ICXOIISIH_[I/IC B ITOJOBBIX KJICTKAaX, U3MCHAIOT TOJIBKO I'CHOMBI IIOTOMKOB.

1. MyTtanuu BBI3BIBaIOTCS MyTareHaMu, CPEAU KOTOPBIX, HAIIPUMED, PAIMOAKTUBHOE U3JIyde-
HUe, BO3JICHCTBUE XUMHUYECKHUX MPENapaToB | JIp.

e. HebGonpmroe yuciio MmyTaruii OKa3pIBaeTCsl MOJIE3HBIM JJISI OPTaHU3MOB.

Tema 6: 300poeve uenoseka

Texkcmut 01 umenus:

Teker 1

HccnenoBaTenu yCTaHOBUIIN, YTO Y CTYJEHTOB, KOTOPBIE CIYIIAINA MY3bIKY B HayIIIHUKaX 00-
Jiee ABYX YacOB B JIEHb U TIOCEIIANIN TUCKOTEKU XOTs OBl OJMH Pa3 B HEJIEIIO, CITyXOBast YyBCTBUTEb-
HOCTb CHIDKaJlach B cpeaHeM Ha 10 nenuben. OcoOEHHO y HUX YXYIIaJoCh BOCIIPUSITUE 3BYKOB C
gactotamu oT 3 10 6 k['1. Jlronu MoryT cibimath 3Byku B quamnazone yactot ot 20 I'iy (0,02 xI'r) mo
15 xI'1, 1 MBI HanOoJiee BOCOPUUMYMBEI K 3ByKaM € yacToTamu oT 1 10 6 k['11. «DTH 4acTOThI Ku3-
HEHHO Ba)KHBI, IOTOMY YTO OHH JIENAIOT peyb MOHITHONY, - ToBOPHUT Ipodeccop PonXoy, nzydaro-
HIUH CITyXOBBIE MEXaHU3MBI.
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VY1 dyenoBeka MOTYT OINPEIeNIUTh HallpaBleHHEe, OTKYAa IPUXOIUT 3BYK. UTOOHI JTyuriie mo-
HSATH 9TO SIBJICHUE, Tpodeccop X0y U3ydaeT 0COOCHHOCTH BOCIIPUATHUS 3ByKa MaJCHbKUMH MyXaMH,
Ormiaochracea. 3Tu MyXH OTKJIAJbIBAIOT CBOM siilla Ha cBepukax. «CBEpUYKH MPOU3BOJIAT 3BYKH C
yacTtoTaMmu OT 2 10 7 K['1, ¥ MyXy TOYHO HAaCTPOEHBI Ha BOCIIPUATHE ITUX 3BYKOBY, - TOBOPUT XOY.
«/l1s1 MyXn HeoCTaTOUHO MPOCTO CKa3aTh: «Ara, CBEpYOK Ile-TO 3Aech». OHa Jo/KHA HAallTH B
OKpY’KaIOIIEeM MPOCTPAHCTBE OJHOTO HEBHIMMOTO CBepukay». B cBoeit maboparopun Xoy moCTpoOuI
CHEHUAJIbHYIO KJIIETKY ¢ JUHAMUKaM{ Ha KOHIIAaX, U3 KOTOPHIX MOT'YT pa3aBaThCsl TPEIU CBEPUKOB.
On HabmroaeT 3a MoBeJeHUEM MYyX, KOTJIa pa3/aloTcs 3BYKH U3 TUHAMUKOB.

Bonpocul ona oocysycoenusn:

— B crpokax 3 u 4 roBopuTCs 0 TOM, YTO HauOOJbIlee YXyALUICHHE CIyXa y CTYICHTOB
Habmroaercs B Auanaszone ot 3 10 6 x['u. [louemy yxyniienue ciyxa, 0coOOEHHO B 3TOM JHAaIa3oHe,
MOJKET OBITh POOIEMOii?

— B crpokax 9-10 onucan sxcniepuMeHT npodeccopa Xoy. Kakyro 0OCHOBHYIO 11€/1h CTaBHII
npodeccop Xoy, HabI0Aas 32 MOBEJCHUEM ITUX MYyX?

Texer 2
Busur k Bpauy

«3apaBcTBYyiiTE, oKTOp. S mpuien k Bam, moTomMy 4TO s CUJIBHO KalUIsio. S Kanuisdwo yxe
YeThIpe JHA, U C KaX/bIM JIHEM KallleJb YCUJINBAETCs. Sl MpUHAI aHTUOMOTUKH, HO OHU MHE HE I10-
MOTJIN».

«BbI mpaBWIIbHO cAeTaNy, YTO MPHUIUIA KO MHE. OIHAKO BBl HEMPABUIIBHO MOCTYIHIIN, YTO
HOTBITAINCh CaMU ce0s JICUNTh: aHTUOMOTUKM HUKOTAa HENb3s IPHHUMATh 0e3 Ha3HaueHHs Bpaya.
S Bo3pMy y Bac npoOy citoHBI ¢ 3aHE# CTEHKH TOpJia M OTIIPABIIIO €€ Ha aHaiau3. Takum oOpa3om,
MBI CMOXEM y3HaTh, C YEM UMEEM JI€JI0, U 1 CMOTY Ha3HA4YUTh BaM MOAXOJIee JiedeHue. B ocHOB-
HOM HH()EKLUH BBI3BIBAIOTCS OAKTEPHUSIMU, BUpYCaMH 1 rpu0amMu. AHTHOUOTHK IEHCTBYET Ha pa3HbIe
BUbI OakTepuil M Ha TPHUOBL. AHTHUOMOTHK HE pabOTaeT MPOTHUB BUPYCOBY.

Bonpocwl ona oocyscoenusn:

— Jluasor, NpuBEJCHHBIN BbIIIE, TOBOPUT O TOM, YTO 3a00JIEBILIHI YETOBEK I TOT0, YTOObI
n30aBUTHCS OT Kallllsd, NPUHSUT aHTUOMOTUKU. Ha 4T0 U3 ciieayromero HemocpeaCTBEHHO BO3ICH-
CTBYIOT aHTUOMOTHKHU: Ha Kalllellb, Ha 00Jb, Ha OAKTEPUH WK Ha BUPYCHI?

— Kaxoii BBIBOJ MOXHO C/I€TIaTh U3 TaHHOTO (akTa?

— I'ne m xorna HeoOXxoauMo OyeT BCHOMHHUTH M IPUMEHHUTH 3TO 3HAHHE?
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3aoanue:

Aumubuocpamma cionvl nayuenma

AnTHOHOrpaMMa ObuUIa MOJIyYeHa MyTeM MOMEIEHUSI MUKPOOPTaHU3MOB U3 CIIIOHBI MaIlH-

Komonm MITKPOOPTaHII3MOB eHTa B qame HeTpI/I.

bbutH MCmoNb30BaHbI MSITh AHTUOHOTH-
koB — A, B, C, D u E. Cniyctst Tpu 1nst
KOJMYECTBO MUKPOOPTAaHH3MOB BBIPOCIIO,
HO HE BOJIM3U aHTUOMOTHKA, KOTOPBIN MX
yOuBaer.

Moxet nu AOKTOp CACIATh CIICAYIOIINC

BBIBObI U3 aHTI/I6I/IOFp aAMMbI

V4acToK. Ha KOTOPOM O06nacTs, 0
£
MITKPOOPraHII3MOB AHTHOHOTHK

IIpaBWJIbHO JIM c/AeJIaHbI CJIeYIOLINe BbIBO/IbI, MCXO0/5l M3 JaHHBIX aHTHONO- | [la uam Hert
rpamMmbI?

Hu onvH 13 aHTHOMOTHKOB HE MOKET OBITh Y(PPEKTHBHBIM MPOTUB MuKpoopra- |Jla/ Her
HU3MOB, HAlICHHBIX B TOpPJIC TAI[MEHTA

AHTHOMOTHK A MOXET ObITh A (PEKTUBHBIM ITPOTUB MUKPOOPTaHU3MOB, HaleH- | [la / Het
HBIX B TOpJIE MAIEeHTA

AnTnoOnoTuk C MoxeT ObITh (P PEKTUBHBIM MPOTHUB MUKPOOPTaHW3MOB, HaiieH- | [la / Het
HBIX B TOpJIE MAIEeHTA

Tema: 3emuvie npoueccsl u UUKJ1bl

Texcm ona umenus:

ATMocdepa — okeaH BO31yXa U OSCIICHHBIN MPUPOIHBIN pecypc TSl MOACPKaHUS KU3HU HA
3emute. K coxanenuto, yenoBedeckas 1eaTebHOCTh, OCHOBAaHHAs HA HAllMOHAIBHBIX U JIMYHBIX WH-
Tepecax, HAHOCHUT BPEJ] 9TOMY 00IIIEMY PeCypcCy, YTO MPOSBISAETCS B HCTOIIEHUH TOHKOT'O 030HOBOTO
CJI051, KOTOPBIM AEMCTBYET KaK 3allMTHBIA SKpaH JJIsl )KU3HU Ha 3eMUI€.

Mosekynbl 030Ha COCTOSIT M3 TPEX aTOMOB KUCJIOPOZa B OTJIMUKE OT MOJIEKYJ KHCIOpOa,
KOTOPBIE COCTOAT U3 IBYX aTOMOB KUCJI0pOoAa. MoJIeKyJibl 030Ha Ype3BbIYATHO peKUe: UX MEHBIIIE,
YeM JIECSTh Ha KaXKIbI MUJUIMOH MOJIEKYJ Bo3ayxa. OHAKO HAa MPOTSHKEHUH MOYTH MUJUTAAp/A JIET
UX MPUCYTCTBUE B aTMOC(epe UTrpaso pelaroilyo pojib B COXpaHeHUH KU3HU Ha 3emiie. B 3aBucu-
MOCTH OT TOTO, TJI€ OH HAaXOAUTCSI, 030H MO>KET WJIU 3alllMIIaTh, UJIM HAHOCUTD BPE]l )KU3HU HA 3eMIie.
O30H B Tponiocepe (Ha BicoTe A0 10 KM HaJl 3eMHOU MMOBEPXHOCTHIO) — ATO «ILTOXOW» 030H, KOTO-
pBIif MOKET HAaHECTH BpeI TKaHAM JIeTKUX U pacTeHusiM. Ho 6onee 90 nmpoueHToB 030Ha, HAXOsIIIe-

rocsi B ctparocdepe (Ha BeicoTe oT 10 10 40 KM HaJl 36MHOM MOBEPXHOCTHIO), SIBJSETCS «XOPOLTHM)
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030HOM, KOTOPBIi, MOTJIOIIAs ONacHoe yiubTpaduoneroBoe nznydenne CoJHIIA, BHIIOIHSIET MOJIe3-
HYI0 paboTy. be3 3Toro mojae3Horo 030HOBOTO CIOS JI0 U ObUIH OBl O0JIee TIOJBEPKEHbI 3a00J1eBa-
HUSIM, BO3HUKAIOIIMM BCJIeICTBUE 00yueHus ynpTpaduonaeToBbiMu tydamu Conuua. B nmocneanue
JIECATUIIETUSI KOJIMYECTBO 030HA yMEHBITMIOCh. B 1974 rony Obuia BeICKa3aHa THIIOTE3a, YTO MPH-
yuHOU 3TOr0 MOoXeT ObITh PpeoH (CFCs). lo 1987 rona Hay4yHble UCCIeIOBaHUS TPUIUHHO-CIIC-
CTBEHHBIX CBSI3eH HE J1aBay YOeAUTEIbHBIX MOATBEPKACHUN O MPUIACTHOCTU (PPEOHOB K pa3pyIiie-
HUIO 030HA. OxHAaKo B ceHTsA0pe 1987 rona odpuuuanbHble NPeACTaBUTENN Pa3HBIX CTPaH BCTPETH-
nuck B Monpeaine (Kanana) u 10roBOprInch BBECTH CTPOTHE OTPaHUUYEHHUS Ha UCTIONb30BaHue (ppe-
oHoB CFCs.

Bonpocul ona oocyymcoenusn:

O30H Taxxe oOpasyeTcst BO BpeMs rpo3bl. OH cOo374aeT TUIIMYHBIN 3amax mocjie rpo3sl. Mc-
M0JIb3Ysl TEPMUHBI, IPUBEIEHHBIE B CTaThe, OTBETHTE HAa BOIPOC: KaKUM SIBJISIETCS 030H, 00pa3yro-
HIUIACS BO BPEMSI TPO3bI- «XOPOIIMM» WIH «1uioxum»? [louemy?

B tekcte ropopurcs: «be3 3TOro moie3Horo 030HOBOTO CJ0s JOAM ObLIM OBl O0JIee MmoIBEp-
JKEHBI 3a00JICBAaHUSM, BO3HHUKAIOUIUM BCIEACTBHE OOMydYeHUsS YIbTPa(UOICTOBBIMU JIy9aMH
Comnna». HazoBute 0HO U3 9THX 3a00JIeBaHMi, YKa3aB, YTO UIMEHHO OHO IOPaXkaeT.

B xonI1€ TekcTa ynmoMuHaeTcs 0 MeXayHapoaHou koHbepeHun B Monpeane. Ha 3Toit koH-
depenI 00Cy>KIaTUCh MHOTHE BOIIPOCHI, KACAIOIIUECS BO3MOXKHOT'O UCTOIIEHHUSI 030HOBOT'O CIIOS.
JIBa U3 3TUX BOIIPOCOB MPHUBEICHBI HIDKE B TaOyuMIle. MOTYT JI HAYyYHBIE UCCIICAOBAHUS JIaTh OTBET

Ha MpUBEJECHHbIE HI)KE BOIIPOCHI?

Bomnpoc MO>HO 711 HAWTH OTBET
C IIOMOIIBIO HAYYHBIX
HUCCIIETOBAHUN?
MoryT 1 COMHEHHS YYEHBIX O BIMSIHUU (PEOHOB HA O30HOBBII Ha/uer

CJIOW OBITh MPUYUHON MACCHBHOCTH BIACTEH?

Yemy ObI ObUIa paBHA KOHLIEHTpaIHs ppeoHoB B atMochepe B 2002 Ha/uer
rojty, eciii ObI B aTMOC(epy momajio To e KOJIU4eCTBO (PpeoHOB,
4TO U ceiuac?
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