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Lenp manHOrO 1mocodusi — okazaTb METOANYECKYIO MOMOILb MeAaroraM MNpu MOATOTOBKE U MPO-
BEJICHUIO yUeOHBIX 3aHATHH, HAPABJICHHBIX Ha Pa3BUTHE (HYHKIMOHAIBLHON IPAMOTHOCTH O0YJalOIIUXCs
5-9-x kiaccos.

B mocobuu paccMaTprBaroTCs BO3MOXKHBIC TYTH KOHCTPYMPOBAHUS THIAKTHUECKOTO M METOAU-
YECKOTr0 COIMPOBOXICHUS Pa3BUTHS (PYHKIMOHAIBHOM rpaMoTHOCTH oOydarormmxcst 5-9 kmaccos. Pac-
KpBIBAETCS XapaKTEPUCTUKA BCEX KOMIIOHEHTOB (DYHKIIMOHAIBHON TPAMOTHOCTH, OMUCHIBAETCSI METOH-
Ka TpoBesieHns1 yueOHbIX 3aHaTHi. Oco0oe BHUMAaHUE YAESIeTCS TUIAKTHIECKOMY M METOIMIECKOMY
WHCTPYMEHTApUIO0 OpraHU3alliy MMO3HABATENBHON JESITETBHOCTH 00yJarommxcs, o0ecneynBaronas pas-
BUTHE 4-X KOMITOHEHTOB (DYHKIIMOHAIBGHOH IPaMOTHOCTH (YHTATENBCKON, MaTEMAaTHUECKOH, €CTECTBEH-
HO-HAYYHOW U (PHHAHCOBOW ) COBPEMEHHBIX MOIPOCTKOB.

Mertoanyeckoe mocodre MpeAHa3HaueHO YYHTEIIM 00pa30BaTeNbHBIX YUPEKICHUN, peatn3ylo-
M nporpammy «PasButre (yHKIMOHAIBHOM I'PaMOTHOCTH OOYYAIOIIMXCSI OCHOBHOM ILIKOJIBDY; BCEM
negaroram, 3aMHTCPECOBAHHBIM B IIOBBIIICHUH KadyecTrBa COBPEMCHHOT'O O6p330BaHI/I$[.



DOYHKIMOHAJIbHASI TPAMOTHOCTDH KaK 11eJIb, IEHHOCTh U Pe3yJbTaT
OCHOBHOI'0 00111er0 00pa30BaHUs

Benuxas yenv obpazosanus — smo He 3HAHUS, a 0elUCMBUsl
TI'epbepm Cnencep

DYHKYUOHAILHAA ZPAMOMHOCHb YeN06EeKA: NOHAMUE U CIMPYKMYPa

Tepmun «rpamoTHOCTHY», BBeneHHBIM B 1957 r. KOHECKO, nepBoHadyayibHO
OIpEAEISIICA KaK COBOKYIMHOCTh YMEHHW, BKIFOYAIOIIMX YTEHUE U MUCbMO, KOTO-
pble MPUMEHSIOTCS B COLMAIBHOM KOHTEKCTE. MHBIMM CIOBaMM, I'paMOTHOCTb —
ATO OMpPEIENCHHBIN YPOBEHb BJaJICHHs HAaBbIKAMU YTEHHS U MUChMA, T. €. CII0CO0-
HOCTb UMETb JIEJIO0 C IIEYATHBIM CJIIOBOM (B 00JIe€ COBPEMEHHOM CMBICIIE 3TO HaBBI-
KM YTEHHUA, MUCbMa, cueTa U paboThl ¢ JoKyMeHTamu). OTHOBpeMeHHO ObLIH BBE-
J€Hbl TOHSATUS «MUHUMAJIBbHON I'PaMOTHOCTU» M «(YHKIMOHAJIBHOW T'PaMOTHO-
ctu». IlepBoe xapakrepusyer criocOOHOCTh YUTATh U MUCATh IPOCTHIE COOOIIECHHS,
BTOpPOE — CIIOCOOHOCTh MCIOJIb30BaTh HaBBIKM YTEHMS U NMHCbMa B YCJIOBUSX B3au-
MOJIEUCTBHS C COITMYMOM (O0OPMHUTH CUET B OaHKE, MPOYUTATh HHCTPYKIIUIO K KY-
IUICHHOMY MY3bIKQJIbHOMY LEHTpPY, HamucaTh MCKOBOE 3asBJICHUE B CyI U T.1.),
T.€. 3TO TOT YPOBEHb I'PAMOTHOCTH, KOTOPBII JE€IAET BO3MOXKHBIM MOJHOLICHHYIO
JEeSTENbHOCTh MHJMBU/IA B COITMAIIBHOM OKPY>KEHUHU.

[IpuMUTHUBHOE MPEACTABIEHUE O T'PAMOTHOCTH KaK HEKOTOPOM MHUHHUMAalb-
HOM Ha0ope 3HaHWil, YMEHUI 1 HABBIKOB (UMTATh, IUCATh, PUCOBATH U T. 1.), KOTO-
pble HEOOXOAMMBI JUIsl HOPMAIbHOW KU3HEIEATEIIbHOCTH YeJIOBEKa U OOBIYHO OC-
BAaUBAIOTCSl B HAUYAJbHOW IIKOJIE, HA CETOAHAIIHUNA JI€Hb CTAHOBUTCS HEJOCTATOY-
HBIM /TSI PEIICHHUS] COBPEMEHHBIX COIMANBHBIX POOIEM .

B.A. EpMoneHKO omuchiBaeT cieAyromue 4 3Tana pa3BUTHA IOHATHSA O
(yHKIIMOHAIBHOM TPaMOTHOCTH.

1-i1 oran (konenr 1960-x — Havano 1970-x rr.) — GyHKIMOHATBEHAS TPAMOT-

HOCTBb PaCCMATPUBACTCA KaK OOIIOJIHCHUC K TpaI[HHHOHHOﬁ I'paMOTHOCTH, CICACT-

! Pymuk T.A., Kaiiranosa A.A., Ctor C.I'. ®yHKIHOHATbHAS IPAMOTHOCTb — UMIIEpaTHB BpeMeHH // O6pasoBanue
yepe3 BCIO KM3Hb: HElpepbIBHOE 00pa3oBaHKe B MHTEpecax yctolunBoro pazsutus. 2014. Ne 1. T. 12. C. 263-269.
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BUEM 4Yero sBIseTcs (QYHKIMOHAIBHBIN METOJ] 00y4eHUs] TPaMOTHOCTH, CTPOSIIIIEe-
rocs ¢ y4eroM (DYHKIIMOHAJILHOTO 3HAHMS, TJABHBIM 00pa3oM, 3KOHOMHYECKOTO
XapakTepa; KOHUENIUS U cTpaTerust GyHKIIMOHAIBHON rpaMOTHOCTH MOHUMAIOTCS
KaK oOecreueHne CBS3U MPOIECCOB OBIIA/ICHUS YTCHHUEM U MUChMOM, a TaKXKe TO-
BBIIIICHUEM TMPOU3BOJIUTEILHOCTH TPyAa W YJIYUILICHHEM YCIOBUM >KU3HU PabOT-
HUKA U €ro CEMbHU;

2-11 otan (cepeauna 1970-x — Hauyanmo 1980-x rT.) — Oco3HaHUE (PYHKIIHO-
HAJIBHOW TPAMOTHOCTH Kak MPOOJIEMBI pa3BUTHIX CTpaH; ee 000Cco0JIeHne OT Tpa-
JUIMOHHOW IPaMOTHOCTH; PACUIMPEHHE COCTaBa U cojepx aHusi (PyHKIIMOHAIBHO-
ro 3HaHMSI C YYETOM BCEX CTOPOH OOIIECTBEHHOW KM3HU (SKOHOMHUYECKOM, TIOJH-
TUYECKOM, TpakJIaHCKOM, 001IeCcTBEHHOM, KynbTypHOH); BBeaeHue KOHECKO mo-
HATUS «(PYHKIIMOHAJILHO HETPAMOTHBINA YENOBEK» (KaK 4YeOBEKa, KOTOPBIM «HE
MOXKET y4aCTBOBATh BO BCEX BHJIAX JIEATEILHOCTH, B KOTOPBHIX TPaMOTHOCTh HEOO0-
xoauMa i 3PPeKTUBHOro (HYHKIIMOHUPOBAHUS €TI0 TPYIIbI U OOIIMHBI, U KOTO-
pbi€ Jal0T €My BO3MOXKHOCTh MPOJIOJDKATh IMOJB30BAaTHCA YTECHUEM, MUCHbMOM U
CYETOM JISi CBOETO COOCTBEHHOT'O PA3BHTHSL WM JUIsl pa3BUTHsS oOumuHbD [Ilepe-
cMmoTpeHHas Pekomenaanus... 1978]); BOSHUKHOBEHUE MPECTABICHUS 00 W3MEH-
YUBOCTH (PYHKIITMOHAIBHON TPaMOTHOCTH B YCJIOBHSX OOIIECTBEHHBIX N3MEHEHUH;

3-ii stan (cepenuna 1980-x — xoner; 1990-x rr.) — ycTaHOBJIEHUE CBS3U
(G YHKITMOHATBHON TPAaMOTHOCTH C TTOBBIMIAIOIIUMCST YPOBHEM BIIQICHUS MICHMEH-
HBIM CJIOBOM, OOIIEro oOpa3oBaHMs, U3BMEHEHUSIMU B cepe TpyAa; BKIIOUEHHE B
€€ COCTaB TPaJAUIMOHHON IPaMOTHOCTH; OCO3HAHUE JIBYXYPOBHEBOH CTPYKTYpHI
(G YHKIIMOHAIBHON TPaMOTHOCTH (TJI00ANbHBIE U JIOKAJIbHBIE COCTABISIONINE), €€
POJIM KaK OCHOBBI «I0KU3HEHHOT0» 00pa30BaHUsl, CTAHOBIICHUS JINYHOCTH;

4-if sran (Hayano XXI Beka) — ycTaHOBJIECHUE U3MEHEHUN B COCTaBE M CO-
nepkaHuu (QYHKIIMOHATBHOM IPaMOTHOCTH TPHU MEpPeXojie K MOCTUHAYCTPUATBHO-
My OOIIIECTBY; OCO3HaHHE (DYHKIIMOHATLHON IPAaMOTHOCTH KaK rapaHTa >KU3HEesi-

TCIBHOCTHU YCJIOBCKA, CPCACTBA €TI0 YCIICHIHOI'O KU3HCYCTPOCHHUA B MCHAIOIICMCSA



MUpE; aKIIEHTUPOBAaHUE PO (DYHKIIMOHAIHHOTO YTEHUSI KaK CPEICTBA Pa3BUTHS
() YHKLMOHATBHOH FPaMOTHOCTH .

ITo muennto C.A. Kpynnuk, B.B. MankeBuua, «mnpoOiemMaTuka rpaMOTHO-
cTi (PYHKIIMOHAILHON TPaMOTHOCTH) CTAHOBUTCS aKTyaJlbHOM TOJBKO TOT[A, KO-
I71a CTpaHa JI0JKHA HAaBEPCThIBATh YIYIIEHHOE, AOTOHSTh Apyrue crpanbl. MimeH-
HO TOAXTOMY TMOHSATHE (YHKIIMOHAIHHOW T'PAMOTHOCTH HCIOJB3YETCS Kak Mepa
OIICHKM Ka4yeCTBa KU3HHU 00IeCTBa (CBOETO poja KyJbTYpHBIN CTaHIApT) MPHU CO-
IOCTABJICHUH COLUAIBHO-YKOHOMIYECKOH 3(D(DEKTHBHOCTH PasHBIX CTPAH» .

OTtevecTBEHHbIE HCCIEAOBATENN BBIIEISAIOT CIEAYIONIME OTIWYUTEIbHBIC
4epThl QYHKIIMOHATBHON TPAMOTHOCTH:

a. HAMpPaBJIEHHOCTh Ha pelIeHre OBITOBBIX MIPOOIIEM;

0. SIBJISIETCSI CUTYaTUBHOM XapaKTEPUCTUKOM JIMYHOCTH, IOCKOJIbKY OOHapy-
KUBAET CeOs1 B KOHKPETHBIX COIMAIbHBIX 00CTOSTENIbCTBAX;

B. CBSI3b C PEIICHUEM CTaHJIAPTHBIX, CTEPEOTUITHBIX 33]1a4;

. 3TO BCETJia HEKOTOPBINA AJIEMEHTApHbIN (0a30BbIi1) YPOBEHb HABBIKOB UTE-
HUS U TTUChMA;

1. UICTIOJIb3YETCSl B KAUECTBE OL[EHKH MPEXKIE BCErO B3POCIOro HACEIEHUS;

€. IMEEeT CMBICT TJaBHBIM 00pa3oM B KOHTEKCTE MpOOJIeMbl MOUCKA CIIOCO-
6OB YCKOPEHHOM JTHKBHAAILNN HEIPAMOTHOCTH ",

OyHKITMOHATILHAS TPAMOTHOCTh Ha CTYIEHU OOIIEro o0pa3oBaHUs paccMmart-
pUBaEeTCsl KaKk MeTanmpelIMETHbI 00pa3oBaTeNbHBIN pe3yibTaT. YpoBEeHb 00pa3o-
BaHHOCTH IOAPAa3yMEBAET UCIOJb30BAHUE MMOTYYEHHBIX 3HAHUM JIJIS pelICHUs aK-
TyaJIbHBIX MPOOJeM O0ydeHHUsI U OOILEHHUSI, COI[UAIBHOIO U JIMYHOCTHOT'O B3aUMO-
neictBuss. OyHKIMOHAIbHAS TPAMOTHOCTh CIIOCOOCTBYET aJICKBATHOMY U IIPOAYK-

TUBHOMY BBIOOPY ITporpamm mpodeccuoHaibHOro o0pa3oBaHus, MIOMOTaeT peliaTh

? Epmorenko B.A. Pa3puTre (yHKIHOHATLHON IPAMOTHOCTH 00Y4aIOMIErocs: TEOPETHIECK i acreKT // DIeKTPOH-
HOE Hay4yHOe W3[daHue ajabMmaHax IIpoctpanctBo u Bpems. 2015. Ne 1. Tom 8. URL: http://mwww.j-
spacetime.com/actual%20content/t8v1/t8vl PDF/2227-9490e-aprovr_e-ast8-1.2015.12-
%D0%95%D1%80%D0%BC%D0%BE%D0%BB%D0%B5%D0%BD%D0%BA%D0%BE%D0%92%D0%90.pdf
¥ Kpynuuk C.A., Mankesna B.B. ®yHKIHOHATBHAS IPAMOTHOCTb B CHCTeMe 0bpasoBanus Bemapycn. — Ma.: ATIO,
2003. 125 c. C. 100.

* Pymuk I'.A., XKaiitanosa A.A., Cror C.I'. ®yHKIMOHANEHAS TPAMOTHOCT — HMIIEPAaTHB BpeMenn // OGpasoBanue
4yepe3 BCIO JKM3Hb: HEelpephIBHOE 00pa3oBaHKe B MHTEpecax ycroiurnsoro pasputus. 2014. Ne 1. T. 12. C. 263-2609.

5



http://www.j-spacetime.com/actual%20content/t8v1/t8v1_PDF/2227-9490e-aprovr_e-ast8-1.2015.12-%D0%95%D1%80%D0%BC%D0%BE%D0%BB%D0%B5%D0%BD%D0%BA%D0%BE%D0%92%D0%90.pdf
http://www.j-spacetime.com/actual%20content/t8v1/t8v1_PDF/2227-9490e-aprovr_e-ast8-1.2015.12-%D0%95%D1%80%D0%BC%D0%BE%D0%BB%D0%B5%D0%BD%D0%BA%D0%BE%D0%92%D0%90.pdf
http://www.j-spacetime.com/actual%20content/t8v1/t8v1_PDF/2227-9490e-aprovr_e-ast8-1.2015.12-%D0%95%D1%80%D0%BC%D0%BE%D0%BB%D0%B5%D0%BD%D0%BA%D0%BE%D0%92%D0%90.pdf

OBITOBBIE 3a/1a4¥, B3aUMOJICHCTBOBATD C JIFOJbMU, OPraHU30BHIBATh JIEJIOBBIE KOH-
TaKThl, BBIOMPATh MIPOrPaMMBbI JOCYTa, OTBETCTBEHHO OTHOCUTHCS K 00S3aHHOCTSM
rpakJaHuHa, OPUEHTUPOBATHCS B KYJIBTYPHOM MPOCTPAHCTBE, B3aUMO/ICHCTBOBATh
¢ nmpupoaHou cpenor. OYHKIIMOHAIbHAS TPAMOTHOCTh OMPENEIISIET TOTOBHOCTh K
BBITTOJIHEHUIO COIMANILHBIX pOJIeH M30upatesns, moTpeOuTeNs, 4ieHa CeMbH, CTY-
neHta. OyHKIHOHAIbHAS TPAMOTHOCTD MO3BOJIIET UCIOJIb30BaTh UMEIOIINECS Ha-
BBIKHU TIPH OPTaHMU3AIMH PAa3HBIX BUAOB MYTEIIECTBUM, 00JIEryaeT KOHTAKTHI C pas-
JINYHBIMU COLMATBHBIME CTPYKTYPAMHU ¥ OPraHM3aIHAMHI H T.1.

Mexnaynaponubie uccienosanus PISA (Programme for International Stu-
dent Assessment), HanpaBiIeHHBIC Ha OLIEHKY KadecTBa 00pa30BaHUS B Pa3IMYHBIX
CTpaHax yepe3 IUAarHOCTUKY B TOM UHKCJE YPOBHS (DYHKIMOHAJIbHOW I'PaMOTHOCTHU
BBIMTYCKHUKOB OCHOBHOHM IIIKOJIBbI, JACKOMIO3UPYIOT (PYHKIIMOHAIBHYIO TPaMoOT-
HOCTb B BUJIE TPEX COCTABJISIOLIUX:

1) rpaMOTHOCTh B UTEHUU — CIIOCOOHOCTH YEJIOBEKa IMOHUMAaTh, UCIOJIb30-
BaTh, OIICHUBATHh TEKCTHI, PA3MBIIUISATh O HUX M 3aHUMATHCSA YTEHHUEM ISl TOTO,
YTOOBI JOCTUTaTh CBOUX LIEJIEH, pacliupsTh CBOM 3HAHUS M BO3MOXKHOCTH, y4acT-
BOBATh B COI[MAILHOM JKU3HU;

2) rpaMOTHOCTh B MaTeMaTHKE — CIIOCOOHOCTU uesioBeKa (HOpPMYJIHPOBATh,
NPUMEHATh M HWHTEPIPETHPOBATh MATEMAaTUKy B Pa3HOOOPAa3HBIX KOHTEKCTaX
(TMYHOCTHBIN, OOLIECTBEHHBIH, TPO(ECCHOHATBHBIN, HaYUHBI). JTa CHOCOOHOCTH
BKJIFOYAET MATEMaTUYECKHE PACCYXAEHMsI, UCIIOJIb30BAHUE MAaTEMaTHYECKUX IO-
HATUH, TpoIeyp, (PaKTOB U MHCTPYMEHTOB, YTOOBI OMUCATh, OOBSICHUTD U MPE-
cKazarh siBjieHUs. OHa MOMOraeT JIOIIM MOHTh POJib MAaTEMATUKU B MUPE, BbICKA-
3bIBaTh XOPOIIO OOOCHOBAaHHBIE CYXACHUS M NMPUHUMATH PEIICHHs, KOTOphIC He-
00X0AMMBbI KOHCTPYKTUBHOMY, aKTUBHOMY U Pa3MBIILISIOLIEMY I'PaXIaHUHY;

3) rpaMOTHOCTh B OOJACTH €CTECTBO3HAHMUSI — CIHOCOOHOCTH YeJIOBEKa OC-
BauBaTh U MCIOJIb30BaTh ECTECTBEHHOHAYUYHBIC 3HAHUS JJIs1 PACIIO3HAHUS M TIOCTa-

HOBKH BOIIPOCOB, AJIs1 OCBOCHHUA HOBBIX 3HaHHfI, JJIA OOBSICHCHHST €CTCCTBEHHOHA-

® Konacosa H.IO. CuTyallMOHHBIC 3a/1a4d MO OICHKE ()YHKIIMOHAJHLHOW TPaMOTHOCTH YYAIlUXCS: METOIMYECKOE
mocobue. CII6., 2012, 138 ¢.
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YUYHBIX SIBIICHUI U (OpPMYIMPOBaHUS OCHOBAHHBIX HAa HAYYHBIX J0Ka3aTEIbCTBAaX
BBIBOZIOB B CBSI3M C €CTECTBEHHOHAYYHOM NMpOOJEeMaTUKOW; NOHUMAaThb OCHOBHBIE
OCOOEHHOCTH €CTECTBO3HAHMS KaK (POPMbI UETOBEUECKOr0 MO3HAHUS; JEMOHCTPH-
pOBaTh OCBEIOMJIEHHOCTh B TOM, YTO €CTECTBEHHBIC HAYKH U TEXHOJOTUs OKa3bl-
BAaIOT BIIMSHUE HA MaTE€PUAIbHYIO, HHTEJUIEKTYAJIbHYIO U KYJIbTYpHYIO chepsl 00-
IIECTBA; MPOSIBIATh AKTUBHYIO IPAKIAHCKYIO MO3UIUIO MPU PACCMOTPEHUU MPO-
0JieM, CBS3aHHBIX C €CTECTBO3HAHUEM.

JIOTIOTHUTENBHBIM BUJIOM BBICTYNAET (PMHAHCOBAsi TPAMOTHOCTh — CIIOCOO-
HOCTb IIPUHUMAaTh OOOCHOBAaHHBIE PELICHUS U COBEpIIaTh d3PPEKTUBHBIE AEUCTBUSA
B c(epax, UMEIOMNUX OTHOIICHHE K YMNpaBICHHIO (pUHAHCAMU, IS peau3aliu
KU3HEHHBIX 1I€JIEN U MJIAHOB B TEKYIUI MOMEHT U Oyayiue nepuosbl. Takum 00-
pa3oMm, (hrHaHCOBas TPaMOTHOCTh — CIJIOKHAsi cdepa, MpeArnonaraonas noHuMa-
HUE KIIIOYEBBIX (PUHAHCOBBIX MOHATHI M KCIOJIB30BaHUE 3TOW MHGOpMALUU IS
IOPUHATHSA Pa3yMHBIX PEHICHUH, CIOCOOCTBYIOIIMX 3KOHOMUYECKOW 0€30MacHOCTH
1 OJIArOCOCTOSIHUIO JIIOZIEH, a TakKe oOecredrBaroniasi BO3MOKHOCTh y4acTus B
SKOHOMUYECKOH KU3HU CTpaHbI6.

PISA nmonnmaer ¢yHKIIMOHAIHHYIO TPAMOTHOCTh B IIMPOKOM CMBICTIE KaK
COBOKYITHOCTh 3HAHMW M YMEHHUH TpaxaaH, 00eCleuyrBarOMIMX YCIEIIHOE COIH-
AIbHO-?)KOHOMHUYECKOE Pa3BUTUE CTPAHBI; B Y3KOM CMBICIE — KaK KIIFOUEBbIE 3HA-
HUSl U HaBBIKM, HEOOXOIMMBIE JIJIsl TIOJHOLEHHOTO Y4acTHs TpakJaHUHa B JKU3HU
COBPEMEHHOI0 O0LIECTBA.

PISA He mpocTo ompeensieT, MOTYT JI yJalluecss BOCIPOU3BOIUTh 3HAHHS;
OHa TaKXe MPOBEPSET, HACKOJIBKO XOPOIIO y4allhecs MOTYT 3KCTPaIrojupoBaTh
TO, YTO OHU Y3HAJIM; MOT'YT IPUMEHATH MOJIyYCHHbIEC 3HAHUSI B HE3HAKOMBIX yCIIO-

BHAX, KaK B IIKOJIC, TaK U 34 CC IIPCACIaMMU. OTO0T MoAxXod OTpaXacT TOT (1)aKT, qTo

® JlocTmxenns Momozsx» - Junior Achievement® (JA). CaiiT MeXIyHApOIHOrO COIPYKECTBA HEKOMMEPUYECKIX
opraHmaul/Iﬁ, IIOMOTaroIIuX MOJIOACKHU l'IpI/lOGpGCTI/I 3HaHUs W HABBIKH, HCO6XO]1HMbIe 1A YCIIEHIHOTO y4acCTus
B MupoBoii akonomuke. URL: http://ja-russia.ru/zhurnal/finansovaya-gramotnost/296-o-finansovoj-gramotnosti.html
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COBpEMEHHAasi 5)KOHOMHUKA BO3HArpaX1aeT JI0AeH He 3a TO, UTO OHM 3HAIOT, a 3a TO,
YTO OHM MOTYT JIENIaTh C TEM, YTO OHH 3HAIOT .

C cepenunbl XX Beka mpodiiema pa3BUTHS (YHKIHOHAIBHOW IPAMOTHOCTHU
npuobpena rio0anbHBIA XapakTep U CBSA3aHO 3TO C T€M, YTO (PYHKIIMOHAIbHAs
IPaMOTHOCTD SIBJIIETCS COLMAIBHO-3KOHOMUYECKHUM SBICHUEM, CBA3aHHBIM C OJia-
TOCOCTOSTHUEM HACEJIEHHs U TOCyapcTBa B LIEJIOM, O YEM CBUAETEIbCTBYIOT JaH-
HbI€ UCCJIEIOBAaHUN (PYHKIIMOHAIBHON IPaMOTHOCTH, B TOM YHCII€ B3pOCIOro Ha-
CeJICHUS, B Pa3JIMYHBIX CTPaHAX.

AHanu3 JaHHBIX UCCIE0BaHUS (PYHKIIMOHAIBHON IpaMOTHOCTU y B3pOCIIO-
ro HaceJeHs MOoKa3all, 4To B Poccur HU3KOrpaMOTHBIE POCCHSIHE TOPa3o vaule,
YeM HHU3KOTPAMOTHBIE )KUTEIM IPYrUX CTPaH, UMEIOT BhICUIEE 00pa3oBaHUE U 3a-
HUMAIOT JIOJDKHOCTH BBICOKOKBATM(HUIIMPOBAHHBIX CIEIUATUCTOB. Takxke OHU Xa-
PaKTEPU3YIOTCS TOCTATOYHO BBICOKUM CTPEMJIEHHEM MOBBICUTH CBOIO MPOdeccuo-
HAJIbHYI0 KOMIIETEHTHOCTh (BUAMMO, OCO3HaBasi CBOU MPOOETbl B MPOPECCHOHATb-
HOM MOJITOTOBKE).

BricokorpaMoTHBIE POCCHUSIHE, [0 CPABHEHUIO C BBICOKOIPAMOTHBIMU T'Pak-
JaHAMU JIPYTUX CTpaH, OTJIMYAIOTCA Topa30 MEHbIIeW o0pa30BaTeNbHOW aKTHB-
HOCTBIO, OHU PEXE TOBBIIIAIOT YPOBEHb CBOCH KBaIH(PUKAIMU, HE MOTUBUPOBAHBI
Ha yueOy, y HuX OoJjiee BBIpaKEHO HEJIOBEPUE K OKPYXKAIOLIUM JTI0JsM. BeposTHo,
MMEHHO WX MacCUBHOCTb MPUBOAUT K TOMY, UTO OHH OTCTalOT MO YPOBHIO MOJIO-
TOBKHM OT CBOUX KOJIJIET, paboTaroIux B 00Jiee pa3BUTHIX SKOHOMMKAX, YTO JIENAET
UX MEHEE BOCTPEOOBAHHBIMU HA OTEYECTBEHHOM M MEXIYHAPOJIHOM PBIHKE TpyAa.

Pe3ynbrarel uccnenoBaHus (PYHKIMOHAJIBHOM TI'PaMOTHOCTH B3POCIBIX
BIIOJIHE COOTHOCSITCS C pe3yibTaTaMH, IMOTYYEHHBIMU Ha 15-JIETHHUX MOAPOCTKax

(mannbie PISA). Tak, B 2015 roay, mo 4uTaTENbCKON IPaMOTHOCTH POCCHSHE 3a-

" PISA 2015 Results. Excellence and Equity in Education. Volume 1. URL: https://www.oecd-
ilibrary.org/docserver/9789264266490-
en.pdf?expires=1561869141&id=id&accname=guest&checksum=AF49DD8B36D7B9F993AEF1AEOCB19EA4
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HSUTM 26 MECTO, 10 MaTeMaTUYeCKON IPaMOTHOCTH — 23 MECTO, MO0 €CTECTBEHHO-
Hay4HOU rpaMOTHOCTH — 32 MecTo u3 70 CTpaH-yllaCTHmIS.

B nmanHO#l cutyanuu Oonblias OTBETCTBEHHOCTH JIOXKHUTCS Ha POCCUKCKYIO
IIKOJTy, KOTOpasi 3aKjaJlbIBa€T OCHOBBI ()YHKI[MOHAJHLHOW I'PaMOTHOCTH 00ydaro-
mierocst U (opMupyeT ero MoTuBauuio Ha yueOy. IloaroroBka (yHKIHMOHAIBHO
IPaMOTHBIX IIKOJIBHUKOB C BBICOKMM YpPOBHEM aMOMLUN U BBICOKOM 00Opa3oBa-
TEIbHOW AaKTUBHOCTBIO — 3TO YCIIOBHUE COLMAIbHO-3KOHOMUYECKOIO Pa3BUTHS

CTpaHkbl, II0OKA3aTCJIb Ka4CCTBA O6paSOBaHI/IH.

Dynkyuonanvnas cpamomuocms. ypoenu PISA

PISA Beizensier 6 ypoBHEH (PyHKIIMOHATBLHON I'PAMOTHOCTH M OITUCHIBAET UX

CIICTYIOIITM 00pa3oMm.
Yurarenbckasi r[paMOTHOCTh

6 ypoBeHb. 3aJlayu Ha ’TOM YPOBHE OOBIYHO TPEOYIOT OT YUTATENs CALNaTh
HECKOJIHbKO BBIBOJIOB, CPABHCHHM U Pa3IMUNNA, KOTOPBIC SBISIOTCS TOIPOOHBIMU H
TO4YHBIMU. OHU TPEOYIOT AEMOHCTPAIIMHU MTOJHOTO U JIETaIHbHOTO TOHUMAHUS OJTHO-
IO WJIA HECKOJIBKUX TEKCTOB W MOTYT BKJIIOUATh MHTETPAIUI0 WH(OpPMAIMK U3 He-
CKOJIBKMX TE€KCTOB. 3aJ1a4i MOT'YT MOTPe00BaTh, YTOOBI YUTATEIH UME JIEJIO C He-
3HAKOMBIMH HACSIMHU B IPUCYTCTBUU BUIHOW KOHKYpHUpYIOMIeH HHGOPMAIINH H T e-
HEpHUPOBaJ aOCTPAaKTHBIC KATETOPUH JUIsl MHTEprpeTanui. 3agaun pedrexkcun u
OLICHKM MOTYT MNOTpeOOBaTh OT YMTATENs BBIABUHYTh THIIOTE3y WU KPUTUUYECKH
OIICHHUTH CIIOKHBIA TEKCT Ha HE3HAKOMYIO TeMY, IPUHUMAs BO BHUMaHUE MHOTO-
YUCJICHHbIE KPUTEPUU WM TOUKHU 3pEHUs, UCTIOIb3Ys CI0KHOE ITOHUMAaHHUE, BbIXO-
JsiIee 3a mpezeibl TeKeTa. BakHbIM ycioBHeM Ui JOCTYyMa W U3BJICUEHUs 3ajad
Ha DTOM ypPOBHE SIBJISIETCS TOYHOCTh aHAJIM3a U TOHKOE BHUMAHHE K JIETaJsIM, KO-
TOpBIC HE3aMETHBI B TCKCTaX.

5 ypoBeHb. 3a7iauul ATOTO YPOBHs, CBSI3aHHBIE C U3BJICUCHUEM HH(pOpMAIUH,

TPeOYIOT OT YMTATENs MOWCKA U YIMOPSAOYMBAHUS HECKOIBKUX (PparMeHTOB TITy-

& OcHoBHbIC pe3ynbTaThl Mexmynapoanoro uccienosanus PISA-2015. denepanbHblii HHCTUTYT OLICHKH KauecTBa
o6paszosanus (PHUOKO). Odurmanshsiii caiir. URL: https://fioco.ru/results_pisa_2015
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00KO BHeIpeHHOW MH(OpMAIIHNH, JeNasi BEIBOJ O TOM, Kakas HH(OpPMAaIHs B TEKCTE
ABJIAETCA pelieBaHTHOU (HeoOxoauMmoit). PediiekcuBHbie 3amaun TpeOyIOT KPUTH-
YECKOHM OIEHKH WM (POPMYyTMPOBAHUS THIIOTE3, ONMHUPASCh HA CIEIHATHN3UPOBAH-
Hble 3HaHWA. Kak uHTeprnperanuoHHbIe, TaK U PEQICKCUBHBIE 3a/auyd TPEOYIOT
MIOJTHOTO W JIETaIhHOTO TOHMMAaHUs TeKCTa, COAepKaHue Wi popMa KOTOPOTro He-
3HAKOMBI. J[JIs1 BCEX acreKTOB YTEHHS 3a/1a4ud Ha TOM YPOBHE, KaK MPaBHIIO, CBSI-
3aHBI C IOHATHAMH, KOTOPBIC MPOTHBOITOJIOXKHBI OXKHUIAHUSIM.

4 ypoBeHb. 3aa4u ATOTO YPOBHS, CBSI3aHHBIC C U3BJICUeHUEM HH(POPMAIIUH,
TpeOYIOT OT YUTATENs MMONCKA U YIOPSA0YMBAHUS HECKOJIBKUX 3a/IaHHBIX B TEKCTE
cBefeHui. HekoTopeie 3a1aun Ha 3TOM ypOBHE TPeOYIOT HHTEPIPETAIUA CMBICTIA
HIOAQHCOB SI3bIKA C YYE€TOM TEKCTa B IeJoM. Jpyrue 3agauv WHTEPIpETAIUHA Tpe-
OyIOT IOHMMaHHUS U MPUMEHEHHUSI KaTerOpuii B HE3HAKOMOM KOHTEKcTe. Peduiek-
CUBHBIC 33Jla4yd HAa 3TOM ypPOBHE TPEOYIOT, 4TOOBI YMTATEIU HUCMOJIB30BaIN (op-
MajbHOE WJIM OOIIECTBEHHOE 3HAHHE, YTOObI BBHIABUHYTH THIIOTE3Y WIIU KPUTHYE-
CKH OIICHHWTHh TEKCT. UnTaTenu JOHKHBI IPOAECMOHCTPHPOBATh TOYHOE MTOHUMAHNE
JUTMHHBIX WJIA CIIOKHBIX TEKCTOB, COJIEpKaHUE WM (popMa KOTOPHIX MOTYT OBITh
HE3HAKOMBI.

3 ypoBeHb. 3a/1auu ATOTO YPOBHS TPEOYIOT OT YUTATENS IOMCKA U B HEKOTO-
PBIX CITy4asX pacro3HaBaHHS CBS3M MEXKIY HECKOJIBKMMH YacTAMH HH(POPMAIIUH,
KOTOpBIE JIOJDKHBI YAOBIETBOPSTh HECKOJIBKHM YCIoBHSM. VHTepmperanmoHHbIe
3a7a49M Ha 9TOM YPOBHE TPEOYIOT, YTOOBI UMTATENb O0BEIUHUI HECKOJIBKO YacTel
TEKCTa, YTOOBI BHICIUTH TJIABHYIO HJICI0, TTOHSATH OTHOIICHHWE WM MCTOJIKOBATH
3HaueHue cioBa Wi ¢paszbl. OHU TODKHBI YUUTHIBATH MHOTHE OCOOEHHOCTH TIPHU
CpPaBHCHHH, TPOTHUBOIOCTABICHUH WIN Kiaccudukamuu. Yacto Tpebyemas WH-
dbopMariis He BUJHA WJIM €CTh MHOTO KOHKYpPUPYIOIIEH MH(OpMalUuu; UIU €CTh
JPYTHE TEKCTOBBIE MPEMSATCTBH, HAIPUMEDP, CHOPMYITUPOBAHHBIEC Yepe3 OTpHIla-
Hue uaen. PeduiekcuBHBIC 3a1a4M HA 9 TOM YPOBHE MOTYT IMOTPEOOBATh OT YHTATE-
JIs1 HAXOXKJICHHUE CBS3EH, MPOBEJECHUSI CPABHEHUS WJIM OIEHKH OCOOCHHOCTEW TeK-
cta. Hekotopeie pediiekcuBHBIC 3a1a4i TPEOYIOT OT YHUTATENS MPOJIEMOHCTPHUPO-

BaTb TOHKOC INOHHMMAHHC TCKCTA II0 OTHOIICHHIO K IIPUBBIYHBIM, IOBCCAHCBHBLIM
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3HaHUAM. [[pyrue 3amauu He TpeOYIOT MOAPOOHOr0 MOHUMAaHUS TEKCTa, HO TpeOy-
0T, 4YTOOBI UNTATEIb OMUPAJICS HA MEHEE OOLI1E 3HAHMUSL.

2 ypoBeHb. 3a7jau Ha ’TOM YPOBHE TPEeOYIOT, UTOOBI YNTATENb HAIIEN OAUH
WM HECKOJIBKO ()parMeHTOB MH(POPMAIINH, KOTOPbIE MOT'YT OBITh BHIBEJIEHBI U MO-
T'YT COOTBETCTBOBATh HECKOJIBKUM YCIOBHSM. J[pyrue TpeOyroT BBIICICHUS TIIaB-
HOU HJIeU B TEKCTE, MOHMMAHUsI OTHOLIEHUI WJIM MHTEPIIPETalluy 3HaUEHUs B Mpe-
Jenax OrpaHMYCHHON YacTH TEKCTa, Korja WHQopMmamus He BUIAHA, U YUTATEIbh
JOJDKEH clieaTh BBIBOJBI. 3a/laddl Ha 3TOM YPOBHE MOTYT BKJIIOYATh CpPaBHEHUS
win npotuBopeunsi. Tunuunsle pedaekcuBHbIC 33Ja4l HA 3TOM YPOBHE TPEOYIOT,
YTOOBI YUTATEIM CHENaId CPaBHEHHE WM HECKOJBKO CBSI3€H MEXKIYy TEKCTOM H
BHEITHUM 3HaHHEM, OMUPASICh HA JIMYHBII OIBIT U TEKCT.

la ypoBeHb. 3a/1au Ha 3TOM ypOBHE TPEOYIOT OT YMTATENsl HAWTHU OJUH WIH
HECKOJIbKO HE3aBUCUMBIX ()parMeHTOB MH(OpPMAIUU; paclo3HATh OCHOBHYIO TEMY
WIU 11eJIb aBTOpa B TEKCTE O 3HAKOMOW TEME UJIM YCTAaHOBUTH MPOCTYIO CBSI3b Me-
X1y nHpopmanmeir B TeKCTe U OOIIMMH, MOBCETHEBHBIMU 3HaHUsIMU. Kak mpaBu-
710, TpeOyemast UH(pOpMaLHsI B TEKCTE SIBISIETCS 3aMETHOM, U TEKCT, KaK MpaBUJIO,
HE COACPKHUT MPOTUBOPEUNBON HHPOPMAIIHH.

1b ypoBeHb. 3amaun Ha 3TOM YypOBHE TPeOYIOT, YTOOBI YMTATENb HAIIIC
€IMHCTBEHHBIM KYCOK SIBHO 3asBJICHHOW MH(OpMamuu B BUJHOM MECTE€ B KOPOT-
KOM, CHHTaKCUYECKHU MPOCTOM TEKCTE CO 3HAKOMBIM KOHTEKCTOM M THUIIOM TEKCTa,
TaKMM KaK [MOBECTBOBAHUE WJIM MPOCTON CMUCOK. TEeKCT 0OBIYHO BKJIIOYAET MOBTO-
penre uHGOpPMAIUU, KApTUHOK WJIM 3HAKOMBIX CUMBOJIOB. IIpoTuBOpeunBas mH-
dopmanus mMuHMManbHa. B 3amadax, TpeOyroumux MHTEpHIpETaluHd, OT YUTaTels
MOJKET MOTPeOOBATHCA YCTAHOBHUTH MPOCTHIE CBA3H MEXKAY COCETHUMH (parMeH-
TaMu HH(pOpMaIuu.

Maremaruueckas rpaMOTHOCTb

6 ypoBeHb. Ha »TOM ypoBHE WIKOJNBHMKH MOTYT KOHIICTITYaJM3UPOBATH,
0000111aTh U KCIOJB30BaTh MH(POPMAIIMIO HA OCHOBE MCCIICAOBAHMUS U MOJICIHPO-
BaHUS CJIOXHBIX MPOOJIEMHBIX CHTYaIluii, U MOTYT HCIIOJIb30BaTh CBOU 3HAHUS B

AOBOJIbLHO HCCTAHAAPTHBIX CHUTYallUAX. Onu MOT'yT T'HOKO CBSI3BIBATh Pa3JIM4IHbIC
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UCTOYHUKHU MH(pOpMaIuu 1 npeacrabieHus. 11IKoIbHIKHA Ha 3TOM YPOBHE CIIOCO0-
Hbl K MPOJABHHYTOMY MaTeMaTHYECKOMY MBIIUICHUIO U paccyxaeHuto. OHU je-
MOHCTPHUPYIOT MacTEPCTBO CUMBOJMYECKUX M (DOPMATBHBIX MaTEMaTHIECKHUX OTle-
parii, Takke MOT'yT pa3paboTaTh HOBBIC IMOJIXO0JBl M CTPATETUH B HOBBIX HECTaH-
JTapTHBIX cUTyanusX. [IIKOJBPHUKH HA 3TOM YPOBHE MOTYT Pa3MBIIUIATh O CBOHMX
NEeHCTBHAX, 0OOCHOBBIBATH CBOM BBIBOJIBI.

5 ypoBensb. IlIkombHHKHM MOTYT pa3pabaThiBaTh W PabOTaTh C MOICIAMU
CJIOKHBIX CUTYAITUH, BBISIBIIATH UX OTPaHUYCHUS U nomyiieHus. OHU MOTYT BbIOU-
paTh, CPaBHUBATh M OLICHUBATh COOTBETCTBYIOIIME CTPATETUH JIJISI PEIICHHS CIIOXK-
HBIX TIPOOJIEM, CBSI3aHHBIX C 3TUMH MojesiMu. [IIKoTpHUKN Ha 3TOM YpOBHE MO-
T'YT MBICJIMTh CTPATETHYECKH, UCIIOJIb3YysI XOPOIIO Pa3BUTHIC HABBIKHA MBIIUICHHUS U
YMEHHE PacCyXlaTh, BHUKATh B CyTh cuTyaruu. OHU apryMEHTHPYIOT CBOH pe-
IIICHUSI, 00OCHOBBIBAIOT BBIBO/IBI.

4 ypoenb. llIkonpHUK MOXKeET 3((PEKTUBHO MPUMEHSATH MOJEIH JJis1 pa30o-
pa CIIOKHBIX, HO KOHKPETHBIX CUTYAIlUi, KOTOPbIE MOT'YT BKJIFOYaTh OrpaHUYCHUS
WM TpeOOBaTh BBIIBMIKECHUS TUIOTe3. OHU MOTYT BBIOMpaTh W HMHTEIPUPOBATH
pa3MYHbIC MPEICTABICHUS, B TOM YHCJIC CHMBOJHMYECKHE, CBS3BIBas WX HEIO-
CPEIICTBEHHO C acCTeKTaMU peajbHbIX cutyaruid. [1IkolbHUKN Ha 3TOM ypOBHE MO-
T'YT UCITOJIH30BaTh CBOM OIpaHMYCHHBIN TUANa30H HaBBIKOB M MOTYT PacCyXIaTh B
MPOCTHIX KOHTEKCTax. OHU MOTYT MHTEPIPETUPOBATH, APTYMEHTUPOBATHh U O0BSIC-
HSTH CBOU PEIICHUSI.

3 ypoBeHb. Ydamuecs MOTYT BBIOJIHATh YETKO OMHMCAHHBIC MPOIEAYPHI, B
TOM YHCJI€ T€, KOTOpble TPeOYIOT MociaeaoBaTeIbHBIX peiieHud. OHU MOTYT Mo-
CTPOUTH TIPOCTYIO MOJIENIb M Ha €€ OCHOBE BEIOPATh W MPUMEHUTH IMPOCTHIE CTPaTe-
ruu pemreHus mpoosieM. lIkorbHUKM Ha TOM YpOBHE MOT'YT HHTEPIPETUPOBATH U
WCITOJIb30BaTh 3HAHWSI, TIOJYUYCHHBIC W3 PA3IMYHBIX HCTOYHHUKOB WH(OpMAIINH,
CTPOUTH CBOM PACCYXKIEHUS C OMOPOW Ha MojydeHHbIe 3HaHWSA. OHU OOBIYHO JTe-
MOHCTPHUPYIOT CIIOCOOHOCTh PadOTaTh C MPOICHTAMH, APOOSMH U JCCATHIHBIMHU

YHUCIIaMH, a TaKKC C IIPOIIOPHIUOHAIbHBIMHY OTHOICHHUAMM.
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2 ypoBeHb. [1IKONBHUKHA MOTYT MHTEPIPETUPOBATh CUTYallu B KOHTEKCTAX,
KOTOpbIE TPeOyIOT He Ooisiee yem mpsiMoro BeiBoAa. OHM MOTYT U3BJIEKaTh COOT-
BETCTBYIOLIYIO HH(POPMALIMIO U3 OJJHOTO UCTOYHUKA U MCHOIb30BATh OJUH CIIOCO0
HarJsIIHOro npeacTtaBiaeHuss. CTyIeHTbl Ha 3TOM YPOBHE MOT'YT MCHOJIb30BaTh OC-
HOBHBIE aJIrOPUTMBbI, (POPMYJIbI, MPOLEAYPHI AJI PELICHUs TPOOJIEM, CBI3aHHBIX C
LENBIMU YUCIIaMHU.

1 ypoBens. llIkonbHUKN MOTYT OTBEYATh Ha BOMPOCHI, CBSI3aHHBIE CO 3HAKO-
MBIMHM KOHTEKCTaMH, TJI€ MPUCYTCTBYET BCS COOTBETCTBYIOLIAasi HH(OpMaIus U BO-
pochl YETKO ompenenaeHbl. OHU COCOOHBI UIEHTU(PUIMPOBATh UHPOPMALUIO U
BBITNIOJHATh PYTUHHBIE MTPOLIEYPHl B COOTBETCTBUM C MPAMBIMH MHCTPYKLUUSMH B
KOHKPETHBIX cUTyalusx. OHM MOTYyT BBINOJHATH JEUCTBHsI, KOTOPBIE IIOYTH BCE-
I71a OYEBUJIHBI U CIEAYIOT HEMOCPEACTBEHHO U3 JAHHBIX MATEMaTHYECKUX YCIIO-
B,

EcTtecTBeHHO-Hay4YHasi TpaMOTHOCTD

6 ypoBeHb. Yuammuecs, JOCTUTIIHE 6 ypOBHS, MOTYT OIMPAThCA Ha LIEJIBIA
Psi1 B3aMMOCBSI3aHHBIX €CTECTBEHHOHAYYHBIX MJEU U MOHATHM W3 00s1acTH Ppu3u-
KU, OMOJIOruH, reorpauu U aCTPOHOMHHM M HMCIOJb30BaTh 3HAHUS COJEPIKAHMS,
IpoIelyp ¥ METO/IOB MO3HAHUS i1 POPMYIMPOBAHUS TUIIOTE3 OTHOCUTENIBHO HO-
BbIX HAyYHBIX SIBIICHUW, COOBITHI M MPOLIECCOB WM JUIsl (POPMYJIMPOBAHUS TIPO-
rHo30B. [Ipy mHTEpHnpeTannyu JaHHBIX U UCHOJb30BAHUM HAYYHBIX JOKA3aTEJIbCTB
OHHU CIIOCOOHBI OTJINYATh OTHOCSIIYIOCS K TeMe MH(OPMALUIO OT HE OTHOCSIIEHUCS
U CIIOCOOHBI ONUPATHCS HA 3HAHMS, MOJIYYEHHbIE MMH BHE OOBIYHOM IIKOJIBHOM
nporpaMMbl. OHM MOTYT pa3IMyarh apryMEHThI, KOTOPbIE OCHOBaHbI Ha HAyYHBIX
JAHHBIX U TEOPHUSX, U apryMEHThI, OCHOBAaHHBIE HA JIPYTrUX COOOpaKeHHSX. Yua-
muecs, JOCTUrIIME 6 YpOBHS, MOTYT JaTh OLIEHKY aJlbTEPHATUBHBIM CIIOCOOaM
MIPOBEJICHUS CIOKHBIX AKCIIEPUMEHTOB, MCCIEJOBAaHUN M KOMIIBIOTEPHOIO MOJIE-

JUPOBAaHUS U 0OOCHOBATH CBOM BBIOOD.

° PISA 2015 Results. Excellence and Equity in Education. Volume 1. URL: https://www.oecd-
ilibrary.org/docserver/9789264266490-
en.pdf?expires=1561869141&id=id&accname=guest&checksum=AF49DD8B36D7B9F993AEF1AEOCB19EA4
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5 ypoBeHb. Yuaiuecs, JOCTUTIINE 5 ypOBHS, MOT'YT HCIIOJIb30BaTh a0CT-
PaKTHBIE €CTECTBEHHOHAYYHbIC UJCH WU TMOHATHSA, YTOObI OOBACHUTH HE3HAKO-
MBIE UM U 00JIee CIIO’KHBIE, KOMIUICKCHBIC, SIBIICHHSI, COOBITHSI M TTPOIIECCHI, BKITIO-
garonme B ce0si HECKOJIBKO MPUUYMHHO-CIICICTBEHHBIX CBsi3eil. OHU MOTYT MpuMe-
HATH OOJIee CJIOKHBIC 3HAHUS, CBSI3aHHBIC C HAYYHBIM MTO3HAHUEM JIJIST TOTO, YTOOBI
JIaTh OIIEHKY Pa3IMYHBIM CIIOCO0aM TMPOBEACHUSI SKCIEPUMEHTOB U OOOCHOBATH
CBOM BBIOOP, a TaK)Ke CITOCOOHBI UCIIOJIB30BaTh TEOPETUUECKUE 3HAHUS ISl HHTEP-
nperanuu vHGopMaru win GOopMyJIUPOBAHUS TPOTHO30B. Y4Yaliuecs, JOCTUT-
M€ 5 YpOBHS, MOTYT OLICHWUTh Pa3IUYHBIE CIIOCOOBI MCCIENOBAHUS MPEATIOKEH-
HOTO UM BOIIPOCA C HAYYHOW TOYKHU 3PCHUS W BUICTh OTPAHUYCHUS TIPH HHTEPIIP €-
TaIlM¥ JTAHHBIX, BKJIOYas UCTOYHUKHU MOTPEITHOCTEH M HEOMPEIeJICHHOCTEH B Ha-
YYHBIX JAHHBIX.

4 ypoBeHb. Ywarmuecs, TOCTUrIIue 4 ypoBHS, MOTYT HCIOJIb30BaTh Oojee
CIIOKHBIE WM Oosiee aOCTpaKTHBIC 3HAHUS, KOTOPbIE UM JIMOO MPEIOCTABICHBI,
1100 OHM WX BCIIOMHWUIA, JUII OOBSICHCHHS JOCTATOYHO CIIOKHBIX MM HE COBCEM
3HAKOMBIX CUTYaIui u mpoiieccoB. OHU MOTYT TPOBOJIUTH IKCIIEPUMEHTHI, BKITIO-
qaronye JABe WM 0oJiee HE3aBHCHMBIC MEPEMEHHBIC, NI OTPAaHUYCHHOTO Kpyra
3amad. OHU CIOCOOHBI OOOCHOBATH TUTAH DKCIEPUMEHTA, OMHUPASICh HA DJIEMEHTHI
3HaHMK O TIPOLEypax M METOJax TMO3HaHWs. YdJalruecs, JOCTUTIIHE 4 YpOBHS,
MOTYT MHTEPIPETUPOBATH JJAHHBIE, OTHOCAIIUECS K HE CIUIITKOM CIIO)KHOMY Ha0O-
Py MaHHBIX, WJIU B HE BIOJHE 3HAKOMBIX KOHTEKCTaX, IMOJy4aTh BHIBOJBI, BBITE-
KaroIIie 13 aHAIN3a JTaHHBIX, PUBOAS 000OCHOBAHUE CBOMX BBHIBOJIOB.

3 ypoBeHb. Yuaiuecs, JOCTUTIINE 3 YPOBHsI, MOT'YT ONUPATHCS HA HE OUYEHb
CIIO)KHBIC 3HAHUS IS PACIO3HABAHUS WJIM TOCTPOCHHUS OOBSICHEHWH 3HAKOMBIX
sBJIeHUN. B MeHee 3HaKOMBIX WK 00Jiee CIIOKHBIX CUTYallUsIX OHU MOTYT CTPOUTH
OOBSCHEHHUS, WUCIIONB3Ys MOACKa3Ku. Omupasch Ha 3JIEMEHTHI COJEPIKaTeIbHBIX
WTH TIPOIEAYPHBIX 3HAHUHN, OHU CITIOCOOHBI BBITOJTHUTH TTPOCTOM KCIIEPUMEHT JJISI
OTPAaHUYEHHOT'O KpyTa 3ajiady. Yduaiuecs, JOCTUTIINE 3 YpOBHS, CIIOCOOHBI MPO-
BECTH Pa3jIM4Ke MKy HaydHbIM W HEHAy4YHBIM BOIPOCAMH M TIPUBECTH JIOKa3a-

TCJIbCTBA JJIX1 HAYYHOT'O YTBCPIKICHUS.
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2 ypOBEHb. YYallUecs, TOCTUTIINE 2 YPOBHS, MOTYT ONMUPATHCS HA 3HAHMS
IIOBCETHEBHOT'O COAEPKaHMsI U 0a30BbIE MPOLIEAYPHBIE 3HAHUS I PacliO3HAaBaHUs
Hay4YHOT'O OOBSICHEHUS, HHTEPIIPETAIMU TAHHBIX, @ TAK)KE PACIIO3HATH 3aJa4y, pe-
[IAEMYIO B MPOCTOM 3KCHEPUMEHTAILHOM HccliefqoBaHuUM. OHM MOTYT HCIIOJIbB30-
BaTh 0a30BbI€ WJIM MOBCEIHEBHbIE €CTECTBEHHOHAYYHbIE 3HAHMs, YTOOBI pacro-
3HATh aJIeKBAaTHBIM BBIBOJ M3 MPOCTOro Habopa AaHHbIX. OHU IEMOHCTPUPYIOT Oa-
30BbI€ MMO3HABATENIbHBIE YMEHHUS, PACIIO3HABAS BOIPOCHI, KOTOPbIE MOT'YT U3Yy4aTh-
Csl €CTECTBEHHOHAYYHBIMU METO/IAMH.

1 ypoBenb. Yuamuecs, nocturmme | ypoBHsI, MOTYT MCIIOJIb30BaTh IOBCE-
JTHEBHBIE COJIEpKATENbHBIE U MPOLEAYpPHbIE 3HAHUS, YTOOBI PAaclo3HaBaTh O0BsIC-
HEHHUE MPOCTOr0 HAay4yHOro siieHus. [Ipu mopaep:kke OHM MOTYT BBIOJHATH IO
3aJJaHHOW TIpOIEeype UCCIeIOoBaHMs HEe Ooyiee 4eM C IByMs nepeMeHHbIMU. OHH
CHOCOOHBI BUJIETh IPOCTHIE TPUUYMHHO-CIIEICTBEHHBIE UM KOPPEISLUOHHbIE CBS-
31 U UHTEPIPETHPOBATh rpauuecKre U Jpyrue BU3yaJlbHbIE TaHHBIE, KOrAa JUIs
ATOro TPeOYIOTCS YMEHHUS HU3KOrO ypoBHSA. OHM MOT'YT BBIOPATh JIyYIllee HAYYHOE
O0BSICHEHHE JIJIsl IPEJCTABICHHBIX JAHHBIX B 3HAKOMBIX CUTYallUSIX, OTHOCSILIUXCS
K JIMYHOMY, MECTHOMY U TJI06aIbHOMY KOHTEKCTaM .

MupoBbie uccienoBanusi (PyHKIIMOHAILHON TPAMOTHOCTH JKUTEJICH pa3ind-
HBIX CTpaH, COLUAIbHO-D)KOHOMHYECKHE IMPOLECCHI, MPOUCXOAIINEe B MUpPE U B
HaIlIel CTpaHe, TeHIECHIIUU Pa3BUTHA MOCTUHYCT PUAIHHOT'0 00IIECTBA, 3aPOCH U
NOTPeOHOCTH padoTOAATENICH aKTyaIM3UPYIOT MPOoOIeMy pa3BUTHS () YHKIIMOHATb-
HOM T'PaMOTHOCTH POCCHUHCKUX IIKOJHHUKOB, CO3JIaHUS €IMHOM 00pa3oBaTelbHOMI
CUCTEMBI, OJIArOMPUATHBIX YCIOBUM, CIIOCOOCTBYIOMIMX BBIMYCKY BBICOKOIPAMOT-
HBbIX U MOTHBUPOBAaHHBIX Ha TPYA U 00y4€HUE IIKOJIbHUKOB. DTO — OCHOBHOHM CO-

BpGMGHHBIfI ITOKa3aTCJIb Ka4CCTBA O6p&30BaHI/IH.

Metonosioruyeckue U MeTOINYECKHE ACTIEKTHI Pa3BUTHUS (PYHKIMOHAIbHOi
TPaAMOTHOCTH MOJAPOCTKOB

3uanue — cuna

% OcrosHbIe pe3ynbTathl MexayHapoaHoro uccinenoBanus PISA-2015. denepanbHblii HHCTUTYT OLIEHKH KauyecTBa
o6pazosanus (PHUOKO). Odurmanshsiii caiir. URL: https://fioco.ru/results_pisa_2015
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B nensx obecnieuenust riao0aibHON KOHKYPEHTOCIIOCOOHOCTH POCCUHCKOTO
oOpa3oBaHus, BxoxaeHus Poccuiickoit ®@enepanuu B yucio 10 Bemymmx cTpan
MHUpa MO KauyecTBY 00pa30BaHHS HEOOXOAMMO MACCOBYIO IMENArOrHYECKyIo Mpak-
TUKY TIPUBECTH B COOTBETCTBHE C TpeOoBaHmsIMU DenepabHOTO TOCYIapCTBEHHO-
ro cTaHjgapra oomero oOpa3oBaHUs U MEXIYHAPOJHBIX CTaHIAPTOB — 00pa3oBa-
TENbHBIX PE3yJbTATOB, 3aJaHHBIX B MEXKIYHAPOIHBIX AOKyMeHTax OpraHuzaiuu
AKOHOMHYECKOTo coTpyauuuectBa u pa3Butus (OEC/).

B Mexaynapognom uccnenoBanun PISA naércs oTBeT Ha Bompoc 001a1ar0T
M TOAPOCTKHU 15-7eTHero Bo3pacra, MOJy4yuBIINEe 00s3aTeNibHOE 00IIee 00pa3o-
BaHUE, 3HAHUSIMU U YMEHUSIMHU, HEOOXOAUMBIMH JIJIsI TIOJIHOIIEHHOTO ()YHKIIMOH M-
POBaHUS B COBPEMEHHOM OOIIIECTBE, TO €CTh ISl PEIICHUs IIUPOKOro JHUara3oHa
3a/1a4 B pa3IMUHBIX cepax YeIoBEUECKOM KU3HEACSITeIbHOCTH, OOIIEHUS U COIIU-
QITBHBIX OTHOIICHHH, TO €CTh (YHKIIMOHATBHON TPaMOTHOCTBIO?

Takum oOpazom, MexayHapomgHoe uccienoBanue PISA HampaBieHo Ha
OIICHKY YMEHHS CTapIIuX MOJPOCTKOB MPUMEHSTH MOJYUYCHHbBIE B XOA€ 00yUeHUS
3HAHWS W HABBIKM B JKU3HCHHBIX CHUTYAITUSAX, KOMIETCHTHOCTH B PEIICHUH TIPO-
0JieM, KOTOpbIE HE CBA3aHBI HAMPAMYIO C ONPEACIEHHBIMU YU€OHBIMU TTPEIMETaMHU
WM 00pa3oBaTeIbHBIMU 00JacTsAMU. MIHCTpyMeHTapuid nccieoBaHus IpecieyeT
1EeNb OLEHUTh CPOPMHUPOBAHHOCTL 0OU{eyUeOHbIX YMEHUIL 6 peuleHUU npodem,
C KOTOPBIMU OOYYarolUecsi MOTYT BCTPETUTHCS B KU3HU U 3(PGEKTUBHO (PyHK-
[IMOHUPOBATH B COBPEMEHHOM OOIIIECTBE.

Heo0xonuMo 0TMETUTh, YTO HAIMOHAJIBHBIE CTAaHAAPTHI HE BXOJST B MPOTH-
BOpEUYHE C MEXKIYHApOIHBIMH, TaK KaK CHCTEMHO-ICSATCIbHOCTHBIN MOIXO, BBI-
CTYNAIOUINI METOA0JIOTMYECKON OCHOBOM COBPEMEHHOI0 POCCUMCKOro o0pa3zoBa-
HUS HaIleMBaeT MeIaroroB Ha Pa3BUTHE JIMYHOCTH yYalllerocs Ha OCHOBE yCBOE-
Hus YY] B yCIOBUSAX KOMIIETEHTHOCTHO-OPUEHTHPOBAHHOTO 00pa3oBaTEIbHOTO
nporecca: «JlearenbHOCTHBIM MOAX0/T O0yClIaBIMBAeT M3MEHEHHE OOIIel mapa-
IUTMBI 00pa3oBaHMsl, KOTOpas HaXOAUT OTPaKEHUE B MEPEXOAE OT OMpeeIICHUs

IEJIM IIKOJIBHOI0 O0YyYEHHUsI KaK YCBOEGHUE 3HAHMI, YMEHUN U HaBBIKOB K OIpejie-
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JICHUIO LIETH KaK (OPMUPOBAHUIO YMEHHUIO YUUTHCS, KAaK KOMIIETEHIIUH, OOecTiey U-
BaloIIMe oBjIaicHue HOBIMU KoMmeTeHIusIMm» (Konnenmus ®I'OC OO0, c¢.17).

NMeHHO HEOOXOIMMOCTh HWHTErpallid HWHCTPYMEHTAIBHOCTH Pa3BUTHS
(G YHKIIMOHAIBHONW TPAMOTHOCTH OOYYAIOIIUXCS M YHUBEPCAIbHBIX YUEOHBIX JEHi-
CTBUH 3a/1a€T HOBBI BEKTOP MOJEPHU3ALUNA POCCUIUCKOI0 00pa30oBaHusl, MOBBIIIAS
TEM CaMbIM €0 KayecTBO.

B pycne MonepHU3alMOHHBIX MPOLIECCOB COBPEMEHHOIO 00pa30BaHUs UAET
AKTUBHBIM MOUCK MEIarorn4eckuM COOOIIECTBOM HOBBIX MOJEJe B3auMOJACHCT-
BUS yuuTensd U oOyyaromuxcsa. OOIUMH YCHITMSAMU CIIEHUAINCTOB O0(OPMIISIOTCS
KOHTYpBI Oynyiiel oOpa3oBaTENbHON CHUCTEMBI, KOTOpasi TOJKHA MHTETPHUPOBATH
NOCIIEAHUE TOCTHKEHUS NEJarorn4eCKoi HayKH U IPAKTHUKHU.

Kakum sxe nomkxeH ObITh 00pa3oBaTENIbHBIM IMPOLECC, O0ECHEeUMBAIOIINMA
pa3BuUTHE (PYHKIMOHAJIBHOW TI'PaMOTHOCTH OOYYarOIIMXCS OCHOBHOHM IIKOJBI Ha
OCHOBE OBJIaJICHUSI UMM YHUBEPCAJIbHBIMH Y4E€OHBIMHM JIEHCTBUSAMHU (JIMYHOCTHBI-
MU, PETYJSATUBHBIMHU, TI03HABATEILHBIMUA U KOMMYHUKATUBHBIMH )?

Emé B 1620 romy ®pancuc bakon omyO0auMkoBan HaydHbIM MaHU(ECT MO
Ha3BaHueM «HoBbIii opraHon». B 3TOM TpakTate mpo3BydalM CTaBIIWE 3HAMEHH-
TBIMH CJIOBA: «3HaHUE — criia». CHila 3HaHMS 3aKJIF0YAETCA B €r0 MOJIE3HOCTH: JIIO-
00€ HOBOE 3HAHWE HAJEJISIeT HAC HOBBIMU BO3MOXKHOCTSIMHU, YUYHUT JE€IaTh YTO-TO
HOBOE€ WJIM MIO-HOBOMY. VICTUHHOE 3HaHME W3MEHSET HAC, COBEPUIEHCTBYET, pa3BU-
BaerT.

TpaIWIMOHHO MBICISIIMN HEAATOr OTOXKAECCTBISIET OCBEAOMIIEHHOCTH pe-
OEHKa ¢ HOBBIM 3HAHUEM, BUAUT B 00pa30BaTEILHOM IIPOLIECCE TOJIBKO O0yYeHUe
npeamety. OTCrofa Takoe CTpeMIICHUE J1aTh TEOPETHUECKYI0 MH(OpMaIuio, opra-

HH30BaTh €€ 3allOMUHAHUE U 3aKPCIIUTL B (1)0pMe 3H&HPII>1-YMGHPII>1-H3BBIKOB.

3HAHUA
YMEHHA
ocHOgbI HABBIKHU
Hay4Helx | 0Oweyuednbie
3HaHuil no u obueyuedrvle
npedmemy | npeomemmoie u
npeomemnole

17



COBpeMeHHO MLICJIHHII/H?I rnegaror, onupaiacCb Ha (l)YHI[aMGHTaJILHBIe IICUXO-
JOoro-rmecgarorudcCKuc UCCJICA0BaHMsA, IIOHUMACT U IIPUHUMACT OCHHOCTb 3HAHWA-

JICUCTBHSL.

410 08TH AOAKHY MIFYATE!

2K

HOG)TOMy B €ro CTparerun mnpenogaBaHus aKICHT ACIACTCA HC Ha 00BsCHE-

HUE€ YYEHHUKAM TEOPETUYECKOIO 3HAHMS, a HAa POCT U NPOAYKTUBHOE PACIIMpPEHHE
UX TO3HABATEIbHBIX HHTEPECOB U (Ha ATOM 0aze) cucTeMaTU3alui0 UHAUBUYasb-
HO 3HAYMMOTO 3HAHMS B MPOLECCE CAMOCTOSTENILHOM yueOHO-TT03HABATEIbHON
JESITEIbHOCTH, TO €CTh MPAKTHUYECKOro NMpUMEHEHUs 3HaHus. TakuM obpas3om, B
COBPEMEHHOM OOpa30BaHWU TJIABHBIM CTAHOBHUTCS HE 3ay4MBAaHUE M IOBTOPEHUE
3aJJaHHOT'O YYUTEJIEM aJlrOpUTMa YCBOCHUS MH(OpMalMU, a OCMBICIEHUE CaMUM
oOydJaromumMcsi MOTPeOHOCTH MPUOOPECTH Ty WM UHYIO MH(OpMaLuUio, TOT WU
MHOM CIOCO0 NeATENbHOCTH, a TAKXKe OPUEHTAIIMs B TOM T'Jie, KOTia U KaK OH MO-
KET MPUMEHHUTH 3TO HOBOE 3HAHHUE.

IIpoexTupoBaHue pa3BUTUs (PYHKIMOHAIBHON I'PaMOTHOCTH OOYy4YarolUXCsl
MCXOANUT U3 UJIEU €TUHCTBA U LEIOCTHOCTH YPOUHOU U BHEYpOUHOU (OopMBI 00pa-
30BaTEJILHOTO MpoLecca. DTO 3HAUUT, UTO B KAXK/IbIM YPOK WM BHEYPOUHOE 3aH -
THE JJOJDKHBI OBITH BKITIOYCHBI 33/1aHNS, BBIIIOJIHEHNE KOTOPBIX CIIOCOOCTBYET pas-
BUTHUIO (DYHKIIMOHAJIbHOW IPaMOTHOCTH B3pOCIEIONIEH JIMYHOCTU. B TO ke Bpems
1enecoo0pa3Ho pa3padoTaTh U peaan3oBaTh B 00pa30BaTEIBLHOM MPOIECCE Kax-
JOW POCCUICKOM IIKOJBI OCOOBIH KypC, B KOTOPOM pa3BUTHE (PYHKIIMOHAJIBLHOM
IrpaMOTHOCTH OyAeT NOMUHHUpYoIIeH 3agadeil. Ha 3aHATHSIX NaHHOTO y4yeOHOro
Kypca IIKOJIbHUKH JOKHBI OJYYUTh OMBIT PEIIEHUsI KOHTEKCTHBIX 3a/1a4 U 3a/1a-
HUM, B KOTOPBIX HEOOXOAMMO HHTEPHPETUPOBATH MH(POPMALMIO, MPeoOpa3oBbI-
BaTh €€ U MOJIETMPOBATh CUTYallMH €€ MPUMEHEHHUS B dKU3HEHHBIX CUTYalIHUsX.
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Ecnu ucxoauts U3 Toro, 4to o0pazoBaHue — 3T0 ocobasi cepa coiaeicTBus
KyJIbTYPHOMY Pa3BUTHIO U CAMOPA3BUTHUIO B3POCIICIOLIEN JUYHOCTH, TO OpraHu3a-
LU0 00pa30BaTENbHON JEATEIbHOCTH IENarora rno pa3BUTHIO (DYHKIMOHAIbHOU
IPaMOTHOCTH OO0YYaromMXCcsi OCHOBHOM IIKOJIbI HEOOXOIHMMO HIPOEKTUPOBATH U
OCYIIECTBIISITh C ONOPON HAa COOTBETCTBYIOLINE KOHUENTYAIbHBIE MOJO0KEHUSI.

CornacHo Bo3pacTHOM mepuoauzanuu J[.b. DnpkoHMHA, «KYJIBTYpHOE pa3-
BUTHE» MOXHO MPEJICTABUTh YE€pe3 COOTHOUIEHUE JBYX ACSITEIbHOCTHBIX JIMHHM,
KOTOpbIE TIO OUepeId JOMUHUPYIOT B XO/I€ B3POCICHUsI peOEHKa:

1) oneparioHaIbHO-TEXHUYECKAsl JIMHUS OTPaKaeT TUHAMHKY pegIIeKCHB-
HOT'O OCBOEHHUS CPEJICTB/CIIOCOO0B JICHCTBUS;

2) CMBICIIOOOpasyromas  JIMHUSA ~ OTpaXkaeT  OCBOeHHE  a((EeKTHBHO-
CMBICJIOBOM CTOPOHBI HAKOIUICHHBIX BO3MOXKHOCTEH, KOTOpasi onpoOyercss B MHH-
[IUaTUBHOM MPOAYKTUBHOM JEUCTBUU CYOBEKTA.

Ecnu ucxoauts U3 Toro, 4To 00pa3zoBaTesbHbIN Npolecc HE0OXO0AUMO CTPO-
WUTh B COOTBETCTBHM C JOMUHHPYIOLIEH JINHUEN COOTBETCTBYIOIIETO 3Tana, TO TO-
r7a B HAa4aJIbHOM IIKOJIE HYXKHO CO3/1aBaTh YCJIOBHSI OCBOCHUSI pEOEHKOM MPHUHIIU-
NUaIbHO HOBBIX CPEACTB U CIOCOOOB JEHCTBUSA, @ B OCHOBHOM IIKOJE — YCIOBHS
OCBOCHHS CMBICIIOBOM CTOPOHBI JICVCTBUSI.

TakuMm 00pa3oM, B OCHOBHOM IIKOJI€ HA TIEPBBIN MJIaH B )KMU3HU pEOEHKA BbI-
XOAMUT JIMHUSA CMBICIO00pa3oBaHusi, U 00pa30BaTEIbHBIA MPOLIECC IOKEH OKa-
3aThCSl CO3BYYEH HOBOW JOMUHAHTE — JIMYHOW MHULIMATUBE U MHIUBUIYAJIA3ALUU.
Cornacio /I.b. DnbKOHMHY, TIPEAMETOM BHUMAaHHS MOAPOCTKA CTAHOBUTCS €rO
coOCTBeHHas yyeOHas NesATebHOCTh U OH caM. OH MIIET OTBETHI Ha BOIIPOCHI: YTO
s MOTY ¥ 4ero s He mory? Uto s xouy Ha caMoM feine? ['ie s caM, 4To BO MHE MOE?
DTO BHUMaHUE peajn3yercs B CHEHU(PUUYECKHMX MHTEpEecax U OCOOCHHOCTSX MOJI-
pPOCTKA: y HEro MOSBIISIETCS YCTAHOBKA HA OOIIMPHBIE TPOCTPAHCTBEHHBIE U Bpe-
MEHHBIE MAacIITa0bl, KOTOPbIE MOCTENEHHO CTAHOBATCS BAXKHEE TEKYIIUX, CEro-
nHAmHEX («1oMuHAHTa gaau» 1o JI.C. Beirorckomy).

[legarory HeoOXonuMO MpoayMaThb, Kak OH OyneT omuparbcs B 0Opa3oBa-

TCIIbHOM IIPOHCCCC HA TAKYIHO BO3PACTHYIO 0COOEHHOCTD IMOAPOCTKA, KaK ITOABJIC-
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HUE CTPEMJICHHSI K HEM3BECTHOMY, PUCKOBAHHOMY, K MPUKIIOUEHUSIM, T€POU3MY,
UCIIBITAHUIO ce0s. Y TOAPOCTKA MOSBIISAECTCA COMPOTHUBICHUE OOCTOSTENHCTBAM,
CTpEeMJICHHE K BOJIEBBIM YycuiusaMm. biaromaps 3TUM OCOOEHHOCTSIM MOJPOCTOK
IPOSIBIISIET aKTUBHOCTh, HANPABJICHHYIO Ha IOCTPOCHHE o0Opasza cebs bl MHupe
(A.B. IlerpoBckuit). Oty aktuBHOCTh K.H. [TonrBaHOBa Ha3bIBae€T «COLMATBHBIM
AKCIEPUMEHTUpPOBaHUEMY. [IpOAYKTUBHOE 3aBEpIIEHUE MOJAPOCTKOBOTO BO3pacTa
POUCXOJIUT C «OTKPBITHUEM C€0s U MUPa», C MOABJICHUEM CIIOCOOHOCTH OCO3HAH-
HO, MHUIIUATUBHO W OTBETCTBEHHO CTPOUTH CBOE JICHCTBHE B MUPE, OCHOBBIBASCH
HE TOJILKO Ha BUJICHUH COOCTBEHHOT'O JEHCTBUS 0€30THOCUTENIBHO K BO3MOXKHOCTHU
€ro peajan3aiuu, HO U C Y4ETOM «OTHOUIEHUS MUPa» K CBOEMY JICHCTBHIO.

VYuebnsiii kypc «Pa3Butre QyHKIIMOHAIBLHON TPAMOTHOCTU O0YYarOUIUXCs
OCHOBHOM HIKOJbD» MPU3BAH MOMOYb MOJPOCTKY B €r0 KYJIbTYPHOW CAMOWJICHTH-
bukanum.

Kakue sxe memarormdeckue BbIBOJABI HEOOXOAMMO CHAENATh TE€M, KTO HECET
OTBETCTBEHHOCTh 3a KYJIbTYPHOE Pa3BUTHE MOAPOCTKA B YCIOBUSIX IIKOIBHOTO 00-
pa3oBaTEIBLHOrO MpoLecca:

1) Co cTOpOHBI B3POCIBIX MOJIPOCTOK JTOJDKEH OIIYIIATh HOBOE OTHOIICHHE K
cebe kak Kk 6osee B3pociIoMy: OOJIbIe JOBEpHsl, YBAKEHHUS K €r0 MHEHUIO,

2) B moapocTkoBOM MIKOJE JTOJDKHBI MEHSATHCS OTHOIICHHS MEKIY IeIaro-
raMy U OOYy4YaroIIMMUCS B CTOPOHY PACUIUPEHUA CPepbl CamOoCmOAmenbHocmu
nocleAHUX. DTHU U3MEHEHHUS JOKHBI KacaThCsl HE TOJIBKO XapaKTepa TpeOOBaHUMA
B3POCJBIX K MOAPOCTKAM, KOHTPOJIS, OLICHUBAHUS, HO W PACIIMPEHUS MOJsI BO3-
MO>KHOCTEM MHULUATUBHBIX JEUCTBUI MOJPOCTKOB. B TO k€ BpeMsl MOCTEIIEHHO
JOJDKHO TIPOUCXOIUTh PACHIMPEHUE U YCIOKHEHHE OOS3aHHOCTEH, TOBBIIIICHUE
TpeOOBaHUI K OTBETCTBEHHOCTH.

3) BaxxHoe MeCTO TOJDKHO 3aHUMATh 0OuieHue U 63aumoodelicmaue ceepcm-
HUK0@, 4YeMy MOTYT CIOCOOCTBOBaTh 0coOble (pOpMbI (IMapHOE W TPYIIOBOE CO-
TPYAHUYECTBO, Oecebl, TUCKYCCUU, UCITYThI, 1e0aThl) OpraHU3aIuu yICHUSI.

4) Cdepa yueHHs JOHKHA CTaTh MECTOM BCTPEUH €0 3aMBICIIOB U PeaIbHBIX

HeﬁCTBHﬁ, MCCTOM COIHAJIBHOT'O 3KCIICPUMCHTHPOBAHUSL, ITO3BOJIAOIICTO OIYTUTDH
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2PAHUYBL COOCIMBEHHO20 OCUCMBUs U €20 603MOMCHOCmAMU (Uepe3 HOBOE 3Ha-
Hue). [loapocTok nomKkeH HaydYuThCs ACHCTBOBAThH MO0 COOCTBEHHOMY 3aMBICITY Ha
OCHOBE MPUHSATHS COOCTBEHHOTO PEIICHHS, B COOTBETCTBHH C CAMOCTOSITEIILHO TT0-
CTaBJICHHBIMH IIEJISIMH, TIOCTPOCHUSI OPUEHTUPOBOYHON OCHOBBI JICUCTBHUS.

5) O6y4eHHe MoaAPOCTKA JIOJDKHO OBITH HAIPaBJICHO HAa MOCTpOeHUE oOpasa
COOCTBEHHOT'O JICUCTBUS B MHUpE, CICAOBATEIHLHO, HA HOCHMPOEHUE COOCMBEHHOU

KapmuHbl MUpPbL U COOCMBEeHH O no3uvuu.

Kaxum oonscno o6vime codepicanue Kypca «Pazeumue goynkyuonanvnoit
2PAMOMHOCHU 0OYUAIOUUXCA OCHOBHOU WIKOIbL)?

B TpaguninonHoM oOydeHHUU 3HAHUSI OCBAMBAIOTCS 00YYAIOIIUMUCS U KUBYT
B UX «TOJIOBaX» Kak ObI «IOCIIOIHOY», HOBOE TTOBEpX craporo. Kak mpasuio, mepe-
CeKaeMble B TaKOM OOY4YEHHH HOBBIC CBEJICHUS (3HAHMSI) HE MEPECEKaroT, He Tpe-
0JI0JICBAIOT, HE BCTYMAIOT B MPOTUBOPEYHE WA XOTsI Obl BO B3aMMOJICUCTBHE C
YK€ UMEIOIUMUCA npeacTaBieHusMu. s coBpemenHoro oopazoBanus (OI'OC
0OO0O0O) yuebHbIC KypChl JOJDKHBI ObITh BBICTPOSHBI TaK, YTOOBI KaXK/1asi CJICTYIOIIast
TeMa TOKa3bIBajia MOAPOCTKAM «TPAHMIIBDY MPUMEHUMOCTH TIPEIBIAYIINX 3HAHUH,
«3acTaBisiIa» OO0YYaIOMUXCS WCKATh HOBBIE XOMABI, CIIOCOOBI JUIsl JBMKCHHUS B
peIMEeTHOM Martepuaie. Kaxmaoe HOBOe 3aHATHE JTOKHO BOOPYXKATh MOAPOCTKA
HOGbIM CROCOOOM Oelicmeus, KOTOPOE SBIICTCS ONYTHMBIM JIJISi HErO TpUpaIe-
HUEM MBIIUICHUS U MOHUMAaHMsl, YyBCTBEHHBIM U CYOBEKTUBHBIM HPe00o1eHUeM
(M3MEHEHUEM TpaHUll U JONYIICHUN) HPEeHCHEe20, CI0HCUBULE20CA PaHee Chocoda
oelicmeuii.

Takum 00pa3om, CYIIECTBEHHOW OCOOCHHOCTBIO YUCHHUSI MTOAPOCTKA JODKHA
OBITH pa3BépHyTast paboTa MO MOUCKY Pa3HBIX BO3MOKHBIX OTHOIIEHUH, a CIe/10-
BaTEIbHO, M PEIICHUH. DTO BO3MOXKHO TOJIBKO KaK MOJEIUPOBaHUE, OMPOOOBAHUE
pasHbIx Mojenel. [lompocTkoBast 1MKoJIa MO 3aMBICITy aBTOPOB HOBBIX CTaHIapTOB
€CTh «MacTepcKas» MO U3TOTOBJICHUIO Mojelnel. IMeHHO Modenuposanue nomx-
HO CTaThb OCHOBHBIM JICHCTBHEM B OOYYEHUHW IMOAPOCTKA. MoJeiah CTaHOBHTCS

IPEIMETOM U «HECyIlleld KOHCTpyKIuen» o0ydenus. CHauana moCTpOeHUE MOJIENH
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MO3BOJISIET OTPA3HUTh «TO, UTO S YK€ 3HAIO U YETO HE 3HAIO», 4 IOTOMY CTaHOBUTCS
UCTOYHUKOM TIOMCKa W MOPOXKJICHHUS HOBBIX 3HAHHM, OCHOBOW JJIsi IpeoOpa3oBa-
HHS U CO3[ITaHUSI HOBOM MOJIENIA. DTOT MPOLECC HOCUT NUKINYHBINA XapakTep. Ecin
B MJIQ/IIIEM IIKOJIHHOM BO3PACTE MOJIENN BBIMOIHSIOT OTPAXKAIOIIYIO (DYHKIIHIO, TO
B MOJAPOCTKOBOM BO3pacTe€ Kaxjasi HOBasi MOJI€Ib HOCUT OTPaKarolUid U yIpaB-
JISIFOIIMKM XapakTep.

OueHb BaXHO, YTO MMEHHO COOTHECEHHME YIPABISIONIUX U OTPAKAIOIIMX
MoJIeNiel O3BOJISIET MPUAATh 00yUeHHEe MPOEKTHYI0 Gpopmy. OOy4daromuecs MOTryT
OKa3aThCsl BOBJICYEHHBIMH B PEUIEHUE PEAbHBIX CJIOKHBIX 3a7a4 COLIMyMa, CBOEH
IITKOJTBI, TOPOJIa, MPON3BOJICTBA U OBITh TOTOBBIMH K PEIICHUIO ITHX MPOOJIEM, U4TO
YpE3BbIYAHO BaKHO JJI MOJIPOCTKA.

Ocobast posib B MOJIPOCTKOBOM IIKOJIE JOJKHA OTBOJIUTHCS padome ¢ mex-
cmom. PazHooOpa3HbIe TEKCTHI 33/1al0T MaTepual, JJii KOTOPOTro CHEIUaIbHO MO-
T'YT BbIpa0aThIBaThCA MPOIEAYPHI MEPEBOJa B 3HAKOBOE omnucaHue (rpaduyeckoe,
CUMBOJIMYECKOE, 00pa3HOe) U ATO MOXKET CTaTh OJHUM U3 TUIHYHBIX CIIOCOOOB
paboThl Ha 3aHATUAX MO MporpamMme Kypca «Pa3putre QyHKIIMOHATBHONW IPaMOT-
HOCTH». ByAaydu MHTEpPHIPETUPOBAHbI B COOTBETCTBUM C BBHIOPAHHBIM CIIOCOOOM,
TEKCTHI TPOSBIISIIOT CBOM PA3IMUUsI KaK WHCTPYKTUBHBIC, OMUCATENbHBIC U O0BsIC-
HUTeNIbHbIE. OYeHb TOJIE3HBI TEKCThI-33/1aul, KOTOPhIC COACPKAT «HEJOCKa3aHHO-
CTH» B OTHOIIIEHUY MMPUMEHEHHS KOMIIOHEHTOB OCBOCHHS CITOCOOOB, KOTOPBIE MPH
pEelIEHNH 3a]a4i NOAPOCTOK JIOJKEH JOCTPOUTh CaM U TEM CaMbIM ITOKa3aTh Ypo-
BEHb C(POPMHUPOBAHHOCTH OCBAMBAEMOI'0 CIIOCO0A 3HAKOBOTO MOJEITHPOBAHUS U
conyrcTByromux npouenyp. Ilone3no mpemyiaratb TEKCThI-337a4d, KOTOPBIE CO-
JepKaT «u30BITOYHYI0» WH(POPMAIIHIO, TOT/Ia MOAPOCTKY HEOOX0MUMO OyIeT BhI-
JICIUTh U MOOWJIM30BATh JIJISl PEIICHUS 3aJa4i TOJIbKO Ty MH(OpMaInio, KoTopas
BCTYIAET B OINpPeCAEHHBIE OTHOLICHUSI C MPEJICTOSAIINM JCHCTBUEM.

Urak, cpeacTtBoM onpoOOBaHUS HOBBIX BOBMOXKHOCTEH /1Jisl ICMUCTBUS B TOJI-
POCTKOBOM IIKOJIE JOJHKHA CTaTh yuyeOHas mMonaenb. JeiicTBre MojenupoBaHusl B
3TOM Cllydae CTAaHOBHUTCS IEHTPOM Bcel yueOHo# paboThl. [lo cpaBHeHHIO ¢ Ha-

YJaIbHOW TITKOJION MojenupoBanue auddepeHmpyercs, BOZHUKAET UHINBUyallb-
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HOE MOJIETUPYIOIee ACHCTBUE, B MOJIETTH HE TOJIBKO (PUKCUpYETCs 00IIUiA criocod
NEUCTBUI, HO U MPEACTABISAIOTCS PE3yIbTaThl MOJOOHBIX NEHCTBUI OTIEIbHBIX
nereit (re U Kak s OyAay 3TO MPUMEHATH). To ecTh 3HaHHE MEPEHOCUTCS U3 yueo-
HOM CHUTYAaIlMU B IIUPOKUN COLIMOKYJIBTYPHBIA KOHTEKCT.

Takum 00pa3oM, TPUHIIMIUAIBHOE 3HAYEHHUE ISl IOCTPOCHUS COJEPIKAHUS
Kypca «Pa3BuTne (yHKIMOHATBLHOM TPAMOTHOCTU» JOJHKHO OCYILIECTBISATHCS B
pamMKax pa3BUTHUS MBIILIEHUS M CO3HAHMS MOAPOCTKOB. IlomoOHOE mocTpoenue
TpeOyeT, 4TOObl KaKIbli akT oOyueHus (ydeHHs) BBICTYNAJ KaKk OOHapyXeHHE U
IPEOAOJICHUS CIOXKUBILETOCs crocoba neicTBus. Takoe cTpoeHue oOpa3oBaHMUS
10 HOBBIM CTaHAApPTaM YK€ Ha 3Talle 3aBEpLICHUS HAYaJIbHOW IIKOJIbI IPUBOJIUT K
CTaHOBJICHUIO CIOCOOHOCTU pebEHKa K pediiekcuH, aHadu3y U IUTAHHUPOBAHUIO
COOCTBEHHBIX JCHCTBUIA, UTO SPKO MPOSBISETCS B YMEHUH OMPECIIATh U3BECTHOE
OT HEWU3BECTHOI'0, CPOpPMYJIMPOBAaTh TOYHBIA 3alpPOC O HEOOXOAUMOCTH HOBOTO
3HaHUS, yIEP>KUBATh JIOTUKY JIBH)KEHUS B IOHSATUU U MPEAYrajblBaTh CIEAYIOIINE
1Iary.

B monpoctkoBoii mikosie o0muii crocod ASHCTBUS TOJDKEH BBICTYMNATh Kak
WHCTPYMEHT ONPOOOBaHUSI HOBBIX BO3MOXHOCTEH neiicTBus. Eciu 310 mpousoii-
AET, TO HOBOOOpa30BaHMEM MOJPOCTKOBOTO BO3pAacTa CTAHET HOZUUUOHHOE MblUi-
JleHue u oOeiicmeue, nPoAeAIOUWeecs 6 CNOCOOHOCmU 6blOoOpa u Ccl1ed06aHus
Mol NOHAMUUHOI J102UKe, KOmOopas nPeonoymumenvHa 6 OAHHOU CUMYAyUl, C
guUOeHUEM 8CEX €€ B03MONCHBIX 02PAHUYEHUN. ITO U CTAHOBUTCS 0a30BOM OCHO-
BOI MpOosBJIEHUS (DYHKIIMOHAIBHON rPaMOTHOCTHU MOJIPOCTKA.

Pabota c Mmozenbio TpeOyeT opraHu3aiii OCMBICIEHHBIX MEPEX0I0B MEXKTY
pa3HbIMU MOJEJNBbHBIMH YPOBHSIMU peadbHOCTH. [I0APOCTOK MOIKEH YYUThCS IYy-
MaTh, PacCyK/1aThb U MPUHUMATh PEIICHUS C PA3HBIX MO3ULIHM, B pa3HbIX KOHTEK-
CTax: JJMYHOM M OOLIECTBEHHOM; 00pa30BaTEIbHOM U MPOPECCUOHATILHOM; MECT-
HOM, HAITHOHAJIBHOM H TJ100aIbHOM.

Pa3nble criocoObl BUIEHUS BElIEH AOKHBI HE MPOCTO CMEHATH APYT Jpyra.
I'msns Ha Benu onpenea€HHBIM 00pa3oM, YeIOBEK JOJKEH OJHOBPEMEHHO Mpe-

1oJIaraTh CyLIECTBOBAHHUE APYrOro B3IJIsAa, APYroro yria 3peHus, APyrou «pas-
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BUBAIOIIEH CIIOCOOHOCTHY». Takoe BHACHHE BEIICH yu€HbIC HA3BIBAIOT «IO3UIIH-
eit». HeoOXoIMMO yTOUYHHTH, UTO MO3UIIAS — ATO HE MPOCTO TOYKa 3peHus. [1o3u-
IIUOHHOE BUJICHHE HUCTOPUUYECKOTO COOBITUS MpeIoiaracT OJJHOBPEeMEHHOE BU/Ie-
HUE €ro KakK, HalpuMep, COOBITHS JIJI TIOTOMKOB U HE-COOBITHS JIJI1 COBPEMEHHHU-

koB (Kpemenue Pycu kasizem Brnagumupom).

Kakoii 0osicna obims mexnonozusn oopazoeamebHoil oesmeabHocmu?

B cooTBeTcTBHMU ¢ HOBBIMHU CTaHIApTaMH OCHOBY KaXKJOro y4eOHOro 3aHs-
THS JTOJDKHA COCTaBJISATh OpraHU3alMs MEeAaroroM y4eOHO-TIO3HABATEILHON Jesi-
TeNbHOCTU oOyuaromuxca. OgHaKo M0 3aKOHY TICUXUYECKOTO Pa3BUTHS, OTKPBITO-
My JI.b. DNbKOHUHBIM, B TIOJAPOCTKOBOM BO3pacTe ydeOHas NesITeNbHOCTh Mepe-
CTa€T ONpeAeNATh ICUXUUECKOE pa3BUTHE PEOEHKA, HA MEPBBIN IJIaH BHIXOAUT UH-
TUMHO-JIMYHOCTHOE OOIICHHE MOAPOCTKOB. VIMEHHO B HEM MOAPOCTKH OOpETaIOT
ceOsl M CTAaHOBATCS CaMOCTOATEIbHBIMU. OHAKO, COBPEMEHHAs IeAarormaeckas
Hayka U 3(p¢deKTUBHAS MPAKTUKA YOETUTENHHO JOKA3bIBAIOT, €CIU COOTHOIIICHUE
CaMOM3MEHEHHUS M CTIoco0a JASHCTBUI HANPSIMYIO CBSI3BIBAIOTCS C Pa3HOOOPA3HBI-
MU COIMATLHO 3HAYUMBIMU BUJIAMH JESTEIHHOCTH, TIOJPOCTOK HE TEPSIET UHTEPE-
ca K YYCHHIO, TaK KaK IMOJy4aeT HOBBIC BO3MOXXHOCTH JIJII CBOETO JIMYHOCTHOTO
CaMOOTIpPEIeIICHUSI.

B uneane yueOHO-no3HaBaTenbHas AEATEIBHOCTh MOAPOCTKA JODKHA MPE/I-
CTaBJISITh COOOW camocmoamenbHblil TIOUCK TEOPETHUYECKUX 3HAHWN W OOIIMX
cniocoboB aevictBuil (YVY]1). 310 He 03HAYaeT OJJMHOYECTBA B Y4eOHOI paboTe, HO
O3HAYACT yMeHUEe UHUUUAMUGHO PA360PAYUEAMb YUeOHOEe COMPYOHUYECHEO C
JIPYTUMU JIIOABMU (C YIUTENIEM, OTHOKJIACCHUKAMMU).

PaccmoTpum Oosiee mopoOHO TEXHOJIOIMYECKUE ATallbl OpraHu3auuu yueo-
HOT'O 3aHTHUS B 0003HaYECHHOM JIOTHKE.

Jdran 1. IlonokuTenbHOE camoonpeaejeHne K Mpeacrosimeid y4eOHo-

NMo3HABATE/bHOI AessTeabHOCTH (naee YIIJI).
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Illae 1. Tlenaror npenyiaraeT 00y4arOIIMMCS TOPA3MBILUIATh, TOPACCYKIATh
Ha IPEUIOKEHHYIO TeMY, KOTOpas MOXKET OBbITh IpejacTaBieHa B (opMe LUTaTH,
BUICO WINM ayauo-(pparMeHTa, OTPhIBKA M3 JHMTEPATypHOTO XyJ0’KECTBEHHOTO
npousBeneHus, ¢ororpadbuu WiIKM JOO0T0 Ipyroro u3zodpaxkeHus (MOPTPET, Kap-
TUHA, WLTIOCTPAIINS), SKCTIEPUMEHTE WM OMBITE U T.J. YTOOBI HHUIIMUPOBATH 00-
[ICHWE Ha 33/IaHHYIO TEMY, YUMTENb BBICTPAWBAET IUAJIOr, MOJABOMASIIUN K BHYT-
PEHHEMY SMOITMOHATHPHOMY UHTEPECY U OCO3HAHHUIO 3HAYUMOCTH IS CBOETO JINY-
HOCTHOT'O CTAaHOBJICHHUS MOHUMAaHHsI 00CYKIa€MbIX OTHOILIEHUH.

llae 2. Yuutens npeajaraeT peliuTh 3ajady WiM 3a1aud (CUTyallMOHHBIE,
MPAKTHUKO-OPUEHTUPOBAHHBIEC 3a/1a4H, 33Jaun OTKpbITOro tumna). [lo comepxanuio
3aJlaHus JOJKHBI coueTaTh B ceOe Te, ¢ KOTOPHIMH MOAPOCTKUA CIIOCOOHBI CIipa-
BUTKCS, IOTOMY YTO OHHU BJAJICIOT JJISi 3TOr0 HEOOXOIMMBIMHU 3HAHUSIMU U TaKue,
KOTOpbIE€ 00s513aTENbHO BBI30BYT MHIMBUIYyaJIbHBIC 3aTPYAHEHHUS IO MPUYMUHE OT-
CYTCTBHUSI HEOOXOAMMBIX 3HAHUMU (a MHA4Ye TepsieTcs CMBICT BCEro y4eOHOro 3aHsi-
TusA). BaxHo, yToOBI 3TO ObUTa MHAMBUAYaAIbHAs WK NapHas padota. I[lompocTky
HE0OXO0AMMO cCaMOMY MOOMIIM30BaTh CBOM 3HAHUS U CIIOCOOBI JEeHCTBHS.

llaz 3. Heobxogumo mpoBecTd BepOalibHYI0 M 3HAKOBYIO (PUKcalMIO HUC-
MOJIb30BaHHBIX CIOCOOOB JNEHUCTBUN B Te€X 3a/JaHUAX, C KOTOPHIMHU CHPaBUIIHCH.
3neck He0OXoaUMO 3aUKCUPOBATh 3HAHUE, KOTOPOE MOMOTJIO PEHINTh 3a7ady U
BBIMTH HA OCO3HAHHE CBOEr0 HE3HAHUS, KaK OrPaHMYEHNE CBOUX BO3MOYKHOCTEH.

Onun u3 npuémMoB, moMoraroumi 3apuKcupoBaTh OCO3HAHUE CBOETO 3HAHUS

U HC3HaHUSA — «HGCTHHH& ITIO3HAHUA» .

Xouy
Y3HATD

3HAIO

Jran 2. OnpenesieHne HeJU U Y4eOHOU 3aa4d NMPeACTOsIIEH TeATeN b-

HOCTH
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lae 1. Onpenenenre NpUYMH BO3HUKIINX 3aTpyAHeHui: «He 3Haro crioco-
0a ...». YuuTtens npejuiaracT o0yqaronmmcs chopmMyIupoBaTh BOIPOCH, HA KOTO-
pbI€ XOTEI0Ch Obl HAMTH OTBETHI HA 3aHATHH.

lllae 2. TlepeBoa BOIPOCOB B 1IeJb M YU4eOHYIO 3a7a4y MPEACTOSIIEH aes-
TEJILHOCTH.

TepMuH «y4eOHasi 3a1a4a» - B IUPOKOM MOHUMAHUHU - 3TO TO, YTO BbIIBHU-
raeTcsi CaMUM YYEHUKOM JIJIS BBIMOJHEHHS B MPOIECCE YUCHHUS B MO3HABATEIbHBIX
nesix. YueOHas 3a/1aya 4acTo POKIAETCs M3 MPOOJIEMHON CHUTYyallud, KOrjaa He-
3HAaHHE, CTAIKMBAETCA C YEM-TO HOBBIM, HEU3BECTHBIM, HO pelIeHUuEe Y4eOHOM 3a-
Ja4¥ COCTOUT HE B HAXOXKJICHHHM KOHKPETHOTO BHIXOZA, & B OTHICKAHUHU OOIIETO
crocoba NeWCTBUS, MPUHIMIA PEUIEHUs IEeJIOro Kiacca aHAJOTMYHBIX 3ajad.
VYueOHast 3amada pelmraeTrcsl MKOJbHUKAMHU IYyTEM BBIMIOJTHEHUS OMPE/IeICHHBIX
JNEUCTBHIL: 3HAIO — HE 3HAIO — XOUY Y3HAaTh.

Illaz 3. Bp1OOp UCTOYHUKOB U JACHCTBHM I pellieHus Y4eOHOU 3adauu U
JIOCTH>KEHUS TIOCTABJICHHOM 1I€JIU: TJI€ U KaK Mbl 00 3TOM MOXXEM y3HATh?

Jran 3. OTKpbITHE U NOCTPOCHUE HOBBIX 3HAHUM.

llaz 1. CamocTOsATENbHOE U3BJICUEHUE MH(DOPMAIIMU U3 PA3IMYHBIX HUCTOY-
HUKOB (MPE¥kK]I€ BCETO TEKCTOB).

Lllaz 2. BepOanbHas 1 3HaKoBas (pUKcalisi HOBBIX 3HAHUU.

[IpenmoutuTenbHO GUKCAMIO HOBOT'O CITOCO0a MPOBOAUTH B (hopMe airo-
pUTMA, KOTOPBIA MPUHUUMNHAIBHO [OJDKEH CKOHCTPYMPOBATH CaM MOJPOCTOK
(BO3MOXKHO MapHOE COTPYIHUYECTBO).

Jran 4. BKiiloueHHe HOBBIX 3HAHMN B CHCTEMY MHUPOBO33PCHUSA M KM 3-
HeAesiITeJIbHOCTH

lllae 1. Opranuzanusi IPUMEHEHUS HOBBIX 3HAHUH, HOBOTO CIOCO0a IO BHI-
pabotaHHOMY anroputmy. JlJis 3TOro y4urtenb npeajaraeT MOAPOCTKaM PEIIUTh
CUTYyaIlMOHHBIE, MPAKTUKO-OPUEHTUPOBAHHBIC 3aJaHus, 3a1a4l OTKPHITOTO THUIIA.

Tunwvi yueonwix 3a0aHuUlL.

1) 3agaHusi, B KOTOPHIX UMCIOTCS JINIITHUE TAHHBIC;

2) 3a71aHUs C MPOTUBOPEUNBBIMH JTaHHBIMH;
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3) 3a7aHKs, B KOTOPBIX JJAHHBIX HEAOCTATOYHO IS PELICHHS,

4) MHOTOBapHATUBHBIC 3aJaHUs (MMEIOT HECKOJIBKO BAPUAHTOB PEIICHHUS).

Tunwl 3a0au

1) [IpenmerHbie 3a7auu: B YCIOBHUU ONMCHIBACTCS TMPEIMETHAsl CUTYyallus,
JUISL PELIeHUs KOTOpOH TpeOyeTcs YCTAaHOBJIEHWE M UCIOJIb30BAaHUE 3HAHUU KOH-
KPETHOT'O y4eOHOIo MpeIMeTa, M3y4aeMbIX Ha pa3HbIX dTanax U B pa3HbIX €ro pas-
JieNiax; B XO/Ie aHaJIi3a yCJIOBUS HEOOXOJUMO «CUUTATh HH(POPMALIUIO», IPEACTAB-
JICHHYIO B pa3HbIX (popMax; CKOHCTPYHPOBATh CIIOCOO peLIeHUs.

2) MexnpeMeTHbIC 3a/1aui: B YCJIOBUU ONMCAaHA CUTYAIlUs Ha S3BIKE OJHOM
U3 MPEAMETHBIX 00JIaCTel ¢ SBHBIM WJIM HESIBHBIM HUCIIOJIb30BAHUEM SI3bIKA JPYrOi
npeaMeTHor obOmactu. i peuieHuss HYyKHO MPUMEHSTh 3HAHUS U3 COOTBETCT-
BYIOIIIUX 00JIacTeil; TpeOyeTcs UCCIeIOBaHUE YCIOBUS C TOUKU 3PEHHUS BbIICIICH-
HBIX MPEAMETHBIX 00JIacTel, a TakKe MOMCK HEAOCTAIOUIMX JaHHBIX, MIPUUEM pe-
IIEHHE U OTBET MOTYT 3aBUCETh OT UCXOJHBIX JAaHHBIX, BRIOPAHHBIX (HAMJICHHBIX)
caMHUMU 00y4arolUMHUCS.

3) [IpakTHKO-OPUEHTUPOBAHHBIC 3aJaud: B YCJIOBHHM ONKMCAHA TaKas MKH3-
HEHHasl CUTYyallMsi, C KOTOPOW MOAPOCTOK BCTPEUAETCA B MOBCEAHEBHOW CBOEH
KU3HEHHOW mpakTuke. [y pemieHust 3agaud HY)KHO MOOMJIM30BATh HE TOJIBKO
TEOPETUYECKUE 3HAHUS U3 KOHKPETHOM WMIIM Pa3HBbIX MPEIMETHBIX 00JacTei, HO U
MPUMEHUTH 3HAHUS, MPHUOOPETEHHBIE U3 MOBCEIHEBHOTO OMBITa CAMOTr0 00ydYaro-
nierocsi. JlaHHbIe B 3a/1a4 JODKHBI OBITh B3SThI U3 PEATbHOMN 1€MCTBUTEILHOCTH.

4) CutyalmoHHBIC 33]]a41 HE CBSI3aHBI C HEMTOCPEICTBEHHBIM TTOBCETHEBHBIM
OTIBITOM O0YYaroIIerocsi, HO OHU MOMOTalT 00YyJYarOUUMCS YBUIETh U MOHATH, KaK
Y TJI€ MOT'YT OBITh NOJIE3HBI €My B OyAyIlleM 3HaHUS W3 Pa3IMUHbIX MMPEAMETHBIX
obnacreil. PemieHue cUTyallMOHHBIX 3a/lad CTUMYJIMPYET pa3BUTHE IO3HABATENb-
HOM MOTHBaLIMK 00y4aroumxcs, pOpMUPYIOT CIIOCOOBI MEpEHOCA 3HAHUS B LIUPO-
KM COLIMANIbHO-KYJIbTYPHBIN KOHTEKCT.

lllae 2. ConepxaTenbHas U TUYHOCTHAS pehIICKCHS.

Emé pa3 ormerum, 4To oTpedeKCUpOBaHHOE 3HAHUE XapaKTEPU3YETCs YC-

BOCHHBLIMU CROCODAMU ()eﬂmeﬂbHOCl’I’llxl, NOHUMAHUEM CMbICIA NO3HAHUA, JTUYHbIM
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UHGDOPMAYUOHHBIM U (DYHKYUOHATLHLIM NpupaujeHuem yyernuxa. BaxxHo, 4TOOBI
YUUTEIIb IIOMOT OCO3HATh MOJPOCTKY, KaK U MTOYEMY HOBOE 3HAHUE OKAXKET HA HETO
(dopMupymolIee BO3IECUCTBHE, CACNAET €ro JIydlle, PAaCUIMPUT €ro BO3MOXKHOCTH.
OTtpediiekcupoBaHHOE 3HAHUE KaK JTUYHOCTHOE MIPHUpAIleHUE BKIIOYAET B ce0s1 CO-

BOKYITHOCTB CJICAYIOIIHNX KOMIIOHCHTOB!:

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

7

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

\Z

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

\Z

«3HAaA »
(camoonpeeTenHe ceds OTHOCHTEILHO JAHHOI0 3HAHAS H COOTBETCTBYIOMel HHEGOpManHH).
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IIporpamma Kypca
«Pa3zBuTHe PyHKIMOHAIBLHON IPAMOTHOCTH 00y4aI0IIMXCH
OCHOBHOM IIKOJIbI»
IMosicHuTeIBbHAS 3aITUCKA

[Tonarne ¢GyHKIMOHAIBHOW TPaMOTHOCTH CPaBHUTEIBHO MOJIOJO: TOSBH-
Jock B KoHIE 60-X romoB mpouuioro Beka B gokymeHtax FOHECKO u no3nnee
BOIIUIO B 00uxoxa ucciaemoBarencii. [Ipumeprno g0 cepenuanl 70-X T0JI0B KOHIIETI-
WS M CTPATErusi MCCIEAOBAaHUS CBS3bIBANIACH C MPO(ECCHOHATIBHOW JEsATEIbHO-
CTBIO JIIOJICH: KOMITICHCAIIMEH HEeIOCTAIONINX 3HAHUW U YMEHHI B 3TOH cdepe.

B nanpHelinmeM 3TOT moaxoj ObUT HMPU3HAH OJHOCTOPOHHUM. DYHKIHO-
HaJIbHasl TPAaMOTHOCTh CTajla pacCMaTPUBATHCS B 0OJIE€ MIUPOKOM CMBICTIE: BKIIO-
YaTh KOMIIBIOTEPHYIO TPAMOTHOCTb, MOJUTUYECKYIO, SKOHOMHYECKYIO TIpaMoOT-
HOCTb H T.]I.

B takom koHTekcTe (DYHKIIMOHAIBbHASI TPAMOTHOCTb BBICTYIIAET KaK CIIOCcO0
COLIMATIbHOM OpUEHTAIIMU JIMYHOCTH, WHTETPUPYIOLIEH CBsI3b 00pa3oBaHUS
(B IepByIO o4epeib OOIIEro) ¢ MHOIOTUTAHOBOM YEJIOBEYSCKOM AeATEIbHOCTBIO.

MOHUTOPUHTOBBIM HCCJEIOBAHUEM KadecTBa OOIEro OO0pa3oBaHUs, MpU-
3BaHHBIM OTBETUTH Ha Bompoc: «O0nagaroT v ydamuecs 15-leTHero Bo3pacra,
noJyduBIne oOs3aTenbHOE o0Iee o0pa3oBaHUe, 3HAHUSAMHU W YMEHHUSIMHU, HEOO-
XOJIMMBIMHU UM JIJIsl TIOJIHOIEHHOT'O ()YHKIITMOHUPOBAHUS B COBPEMEHHOM OOIIECT-
BE, T.C. JIJIS PEIICHUS MUPOKOTO AUANa30Ha 3a/1a4d B pa3IUYHbIX chepax uemoBede-
CKOH JIeATEIBHOCTH, OOIIEHUS M COIHAIbHBIX oTHOIEHUH?» =, - sBusgercs PISA
(Programme for International Student Assessment). I ¢ yHKIIMOHATBHAS TPAMOT-
HOCTh TToHUMaeTcs PISA kak 3HaHUS M YMEHHUS, HEOOXOAMMBIC JIISI TIOJIHOLICHHOTO
(GyHKIIMOHUPOBAHUS YeJIoBeKa B coBpeMeHHOM obrmiectse. PISA B cBOMX MOHHTO-
pUHTaxX OIlEHMBAeT 4 BHJAa TPAMOTHOCTH: YMTATCIBCKYIO, MATEMAaTHUECKYIO, €CTe-

CTBEHHOHAYYHYIO U (PMHAHCOBYIO.

1 MexayHapoaHas mporpaMMa o OICHKEe 00pa30BaTeIbHBIX MOCTIKEHUM ydamuxcs // Odunuanbhbiil caiit H-
CTUTyTa CTpaTeruu pas3sutus obpazosanus PAO. URL: http://www.centeroko.ru/pisal8/pisa2018_info.html
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[IpoGnema pa3BuTHs QYHKIIMOHATBLHOM rpaMOTHOCTH oOydaromniuxcst B Poc-
cuu aktyanusupoBanack B 2018 romy Omaromaps VYkazy [lpesugenta PD ot
7 masg 2018 1. Ne 204 «O HanMOHAIBHBIX LEJSAX U CTPATETHYECKUX 3a7a4ax pa3BU-
tusa Poccuiickoit @enepanun Ha nepuon 1o 2024 romga». CornacHo Yka3y, «B 2024
rony Heooxoaumo <...> 00ecrneuuTh riI00aTbHYI0 KOHKYPEHTOCHOCOOHOCTh pOC-
cuiickoro oOpaszoBanusi, BxoxaeHue Poccuiickoit ®@enepanuu B uucio 10 Bemy-
LHX CTPaH MUPA II0 KAYeCTBY OOLIero oopa3oBaHms» 2.

[TockonpKy (yHKIMOHATIbHASE TPAMOTHOCTh MTOHUMAETCSI KaK COBOKYITHOCTD
3HAaHUM U yMEHUH, 00eCreYnBaIOIIUX MOJHOIEHHOE (PYHKIIMOHUPOBAHUE YEJIOBE-
Ka B COBPEMEHHOM OOIIECTBE, €€ Pa3BUTHE Y IIKOJIHHIUKOB HEOOXOAMMO HE TOJIBKO
JUTSL TIOBBIIICHUS] Pe3ysbTaToB MoHUTOpuHra PISA, kak ¢akra mokaszarenbcTBa
BbINIOTHEHNS [IpaButensctBoM P® mocraBneHHbIX nepen HuM [IpesuaeHToMm 3a-
Ja4d, HO U JJISl Pa3BUTHSI POCCUMCKOrO OOIIECTBA B LIETOM.

Huskuii ypoBeHb (QyHKIIMOHAIBHONW T'PAMOTHOCTH IOJIPACTAIOIIETO MOKOJIE-
HUA 3aTPYAHSIET UX aJlallTalliio U COLManu3alnio B conuyme. CoBpeMEHHOMY poC-
CUHCKOMY OOIIECTBY HYXKHBI 2 (EKTHUBHBIC T'pakJaHe, CIOCOOHBIE MAKCUMAJILHO
peain30BaTh CBOM MOTEHUUAIbHbBIE BO3MOKHOCTH B TPYAOBOW U MpodeccuoHab-
HOW JESTETbHOCTH, U TEM CaMbIM MPHUHECTU MOJb3y OOIIECTBY, CIIOCOOCTBOBATH
Pa3BUTHIO CTPaHbl. DTUM OOBACHSETCS AKTYaJIbHOCTh MPOOIEMBbI pa3BUTHS (YHK-
[IMOHATILHOW TPaMOTHOCTH Y IIKOJbHUKOB Ha YPOBHE OOIIIECTBA.

Pe3ynbTaThl JOHTUTIONHBIX HUCCIENOBAaHUN, MPOBEACHHBIX HAa BBIOOPKAX
2000 u 2003 rr. cTpaHaMH-y4acTHUIIaMU MOHUTOPUHTOB PISA mokasanu, 4to pe-
3y/lbTaThl OLIEHKU (DYHKIIMOHATBLHON I'paMOTHOCTU 15-JIETHUX y4YallluXcsl SIBISIOT-
Csl HaJEXHBbIM MHIUMKATOPOM JajbHEHIIel 00pa30BaTEbHONM TPAECKTOPHH MOJIO-
IBIX JTEOZIeH M MX GrarococTosHus . JI0G0H MIKOMBHUK XO4YeT OBITh COIMAIBHO
YCIEIIHBIM, €r0 POJUTEIN TAaKKE HAJCIOTCA HAa BBICOKHI ypOBEHb OJaronojydus

CBOEr0 peOeHKa BO B3pOCIION *KU3HU. [103TOMY aKkTyanbHOCTh pa3BUTUSA (PYHKIMO-

2 O HAIHOHATBHBIX HEMIX U CTpaTernyeckux 3afadax pa3sutus Poccuiickoit @eneparyu Ha nepuon a0 2024 roqa:
Vka3 Ilpesumenta Poccmiickoit @emepaumu ot 7 wmas 2018 r. Ne 204. IL. 5 /I TAPAHT.PV:
http://www.garant.ru/products/ipo/prime/doc/71837200/#ixzz5dzARMpWI

B Kopanésa I'., laBbinoBa E., Cunoposa I'. ['mobGanbHbie KOMIeTeHIMU. YTO % AET yJauuxcss B HOBOM HCIIBITAHHH
PISA-2018 // Yuurensckas razera, Ned7, 21 nostops 2017 r. URL: http://www.ug.ru/archive/72357
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HaJIbHOM IPaMOTHOCTH OOOCHOBaHA €Il U TE€M, YTO CYOBEKThl 00pa30BaTEIHLHOIO

IIPOLIECCa 3aMHTEPECOBAHBI B BBICOKMX AKAJEMUYECKUX M COLHAIBHBIX JOCTHXKE-

HUAX 00yYaIoIIUXCs, YEMY CITOCOOCTBYET UX (PYHKIIMOHATIbHAS TPAMOTHOCT.
Ienenonaranue

OCHOBHOM 11€JIbI0 MTPOTpaMMBbl SIBISIETCS pa3BUTHE (DYHKIIMOHAIBHOM Tpa-
MOTHOCTH ydauuxcs 5-9 KjaccoB Kak MHAMKATOpa KadecTBa U 3((HEKTUBHOCTH
o0pa3oBaHusl, paBEHCTBA JOCTYIA K 00pa30BaHUIO.

[Iporpamma HaneneHa Ha pa3BUTHE:

CHOCOOHOCTH 4YesloBeKa (pOpMYyIUpPOBaTh, MPUMEHATh U UHTEPIPETUPOBATH
MaTeMaTHKy B Pa3HOOOpa3HBIX KOHTEKCTaX. JTa CIIOCOOHOCTh BKIIIOUAET MaTeMa-
TUYECKHAE PACCYXKACHMS, UCIOJIb30BAHHE MATEMATHUYECKUX IOHATHM, NPOLERYP,
($akTOB M WHCTPYMEHTOB, YTOOBI OMHUCATh, OOBSICHUTH U MpPEACKa3aTh SBICHHUS.
OHa 1moMoraer JIIOAsIM IOHATh POJb MAaTEMATHKU B MHPE, BBICKA3bIBaTh XOPOIIO
00OCHOBaHHBIE CY)KJEHUS U NPUHUMATH PELICHUs, KOTOpble HEOOXOANUMBI KOHCT-
PYKTUBHOMY, AaKTHUBHOMY M pPa3MbIIUBIIOIIEMY TpaXxJAaHUHy (MaTeMaTH4ecKas
IPaMOTHOCTb);

CIIOCOOHOCTH Y€NIOBEKa MOHUMATh, UCIOJIb30BaTh, OLICHUBATh TEKCTHI, pas3-
MBILUTATh O HUX ¥ 3aHUMAThCSl YTEHUEM ISl TOrO, YTOOBI JOCTUTaTh CBOMX LIEJIEH,
pacimpsTh CBOM 3HAHMS U BO3MOKHOCTH, Y4aCTBOBAaTh B COLMANIbHON JKU3HU (UH-
TaTEJIbCKask IPaMOTHOCTb );

CHOCOOHOCTH 4YEJIOBEKAa OCBAaWBaTh U MCIOJIb30BATh €CTECTBEHHOHAYUYHBIE
3HAHMS JJIs1 PACIIO3HAHUS M IIOCTAaHOBKH BOIIPOCOB, JIJII OCBOCHMSI HOBBIX 3HAHMIA,
11 OOBSCHEHUSI €CTECTBEHHOHAYYHBIX SIBICHUN U (POPMYIUPOBAHNS OCHOBAHHBIX
Ha HAyYHBIX JOKA3aTEIbCTBAX BBIBOJOB B CBSI3M C €CTECTBEHHOHAY4YHOM MpoOJie-
MaTHKOM; MOHMMAaTh OCHOBHbIE OCOOEHHOCTH €CTECTBO3HAHHUA Kak (OpMbI yeno-
BEYECKOT'0 MMO3HAHUS; IEMOHCTPUPOBATH OCBEAOMIIEHHOCTh B TOM, YTO €CTECTBEH-
HbIE€ HAYKHM M TEXHOJIOTMS OKA3bIBAIOT BIUSHUE HAa MaTepUabHYI0, MHTEIIEKTY-

ATbHYI0O U KYJbTYpPHYIO cepbl OOIIECTBA; MPOSBIATH AKTUBHYIO TPAKIAHCKYIO
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IMO3HUIHIO IIpU PACCMOTPCHHUU HpO6J’I€M, CBA3aHHBIX C CCTCCTBO3HAHUCM (CCT€CT-

14,
BEHHOHAay4YHasi FPaMOTHOCTh) ™ ;

CIIOCOOHOCTH Y€l0BEeKa MPUHUMATh 3(P(EKTUBHBIE pEHIEHUS] B pa3HOo0pa3-

HBIX (DMHAHCOBBIX CUTYAIIUSX, CIOCOOCTBYIONIUX YIYUIIEHUIO (PMHAHCOBOTO OJa-

rOIoJy4rs JUIHOCTU H 06H_[€CTBa, a TaKiK€ BO3MOKHOCTHU Y4aCTHA B OKOHOMHYC-

CKOH >KU3HHU.

I1aHApyeMbIe Pe3yJIbTaTh
MeranpeaMeTHbIe U NIpeMeETHbIE

I'paMoTHOCTB

Yurareabckas

Maremaruueckas

ECTeCTBCHHO-Hay‘-IHaSI

dunancoBasa

S kanace HAXOIUT U U3- HaXOJUT U U3BJIe- |HAXOJUT U U3BIieKaeT HHDOp- HAXOJUT U U3-
YpoBeHb BJIeKaeT MHpop- KaeT MareMaruye- MALIMIO O €CTECTBEHHO- BIIEKaeT (PMHAH-
y3HaBaHUsA MAIMIo U3 Pa3- | CKYIO HH(OPMAIUIO |HAYYHBIX SBJICHHUSX B Pa3lind- | COBYIO HH(OpMa-
U [IOHUMA- | JIMYHBIX TEKCTOB | B PAa3IMYHOM KOH- HOM KOHTEKCTE LIUIO B PA3IMYHOM
HUSA TEKCTE KOHTEKCTE
6 kJace IIPUMEHSIET U3- MpPUMEHSIET MaTe- |OOBSCHSET U ONMCHIBACT €CTe- | MpUMEHsIET Qu-
YpoBeHb BJICUCHHYIO U3 MaTUYECKUE 3HA- |CTBEHHO-HAy4HBIC SIBJICHUS HA | HAHCOBBIE 3HAHUSA

MOHWMa- | TeKkcTa uHGOpMa- | HUS U PEUICHHs] |OCHOBE MMEIOLIUXCS HAyIHBIX JUIS pelleHus
HUS U MO IS peliie- | Pa3HOro poja mpo- 3HaHHI pasHoro poaa
MpUMeHe- | HHs Pa3HOro poja Osiem npodaem
HUS po0JIeM
7 kaacc aHAJTU3UPYET U bopMmynupyeT Ma- pacro3HaeT U UCCIIEYET aHATU3UPYET HH-
YpoBeHb WHTErPUPYET UH- TEMATHYECKYIO JINYHBIE, MECTHBIE, HALIAO- ¢dhopmaruio B Gpu-
aHaJIn3a nu (I)OpMaHI/IIO, Imo- Hpo6neMy Ha OC- HaJIbHBIC, riao0abHEBIE ecTe- HaHCOBOM KOH-
CHHTEC3a JIYYCHHYIO U3 HOB€ aHaJ1i3a Cu- CTBCHHO-HAYy4HBbIC HpO6J'I€MI)I TCKCTC
TEKCTA Tyauuu B Pa3JIM4YHOM KOHTEKCTE
8 kurace ouieHuBaeT Gop- | HMHTEPHPETUPYET U | HMHTEPIPETUPYET U OLEHUBA- |OICHUBACT (hUHAH-
YpoBEHb | My U COACpAHUE | OLIEHUBACT MaTe- €T JIMYHbIE, MECTHBIC, Ha-  |COBBIE MPOOJIEMBI B
OLICHKHA TEKCTa B paMKax MaTUYECKUE J1aH- [MOHATEHBIS, TTIO0ATBHBIC Ppa3sIMYHOM KOH-
(pedyiek- | TPEMETHOrO CO- | HBIC B KOHTEKCTE €CTeCTBCHHOHAYYHBIC MPO- TEKCTE
CHUH) B JIep)KaHus JMYHO 3HAYUMON | OJIEeMBbI B pa3JIMYHOM KOHTEK-
paMKax CHUTYalllH CTe B paMKax IIPEAMETHOIO
npeaMer- COJICpIKaHUS
HOro Co-
JEepXKaHUs
9 kJace olieHUBaeT Gop- | HMHTEPHPETHPYET U | MHTEPIPETUPYET U OLICHUBA- olLieHUBaeT pu-
YpoBEHb | My U COACpKAHUE | OLICHUBAECT MAaTe- | €T, IEJAECT BBIBOJBI U CTPOUT HAHCOBBIE IIPO-
OLICHKH TEKCTa B paMKax MAaTHYECKUE pe- HPOTHO3BI O JIMYHBIX, MECT- Onemebl, Jenaer
(peduiek- METanpeaMeTHO- 3yJIbTaThl B KOH- HBIX, HALIMOHAJIbHBIX, IJ10- BBIBOJIBI, CTPOUT
CHUH) B IO COACpX aHUus | TEKCTE HallMOHAJb- OaJbHBIX €CTECTBEHHO- IIPOTHO3BIL, NIPEJ-
paMKax HOW WM 17100a)b- | HAay4HBIX MpoOiiemMax B pas- Jlaraer IyTHU pe-
METanpen- HOH CUTyaluu JINYHOM KOHTEKCTE B paMKax LICHUS
MECTHOI'O MCTAIIPEAMETHOI'O COJACPIKa-
cojepika- HUS
HUS
Y pISA Odunmanbheiii  caiit  MHcTuTyra crparermm  pasButus  oOpasosanus PAO. URL:

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

1 [I1anupyemble pe3yNnbTaThl OTPAXKAIOT CTPYKTYPHbIE KOMIIOHEHTHI Pa3JIMYHOTO BHa rpaMoTHOCTH 0 PISA.
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JINYHOCTHBIE peE3yabTaThl

I"'pamoTHOCTB
Yurareabckas MaremaTnueckasg EctectBenno- dunancosasa
Hay4JHas

5-9 xnmaccel

OLICHHUBACT COZIEP-
»KaHHe MPOYHUTAH-
HOT'O C TIO3UIIUH
HOPM MOpaJH U
00IIe4eIOBEYECKUX
IeHHOCTeH; hop-
MYJIUPYET COOCT-
BEHHYIO MO3HUIIHIO
10 OTHOILIEHUIO K
IIPOYUTAHHOMY

O00BSCHSCT TPaKIaH-
CKYIO TIO3HIIHIO B
KOHKPETHBIX CUTya-
LIUIX 00IIeCTBEHHOMN
JKA3HU Ha OCHOBE
MaTeMaTHYECKUX
3HAHWH C TO3HITNHI
HOPM MOpaJi U 00-
ey esIoBeYecKas-
KHUX IIEHHOCTEHN

OOBSACHSET TPaXKIaH-
CKYIO TIO3HIIHIO B
KOHKPETHBIX CUTYa-
LUSIX O0IIECTBEHHOMN
JKM3HH Ha OCHOBE
€CTECTBEHHO-
Hay4YHBIX 3HaHWUH C
IIO3UIINU HOpM MO-
pasu u ol1iedesnone-
YeCKUX LIEHHOCTEN

olieHuBaeT Gu-
HAHCOBBIE JIEUCT-
BUS B KOHKPET-
HBIX CUTYaIHSIX C
MO3HIIUN HOPM
MOpaiH 1 oo1Ie-
YEeJIOBEYECKUX
LIEHHOCTEM, ITpaB
1 00s13aHHOCTEH
rpa)kIaHuHa
CTpaHbl

XapakTepHCTHKA 00pa30BaTeJbHOI0 Mpomecca

IIporpamma paccuutana Ha 5 et o0y4deHus (¢ 5 mo 9 knaccel), peanuzyercs
U3 4acTU y4eOHOro IulaHa, (JOPMHPYEMOro ydyaCTHHUKaMH 0Opa3oBaTelbHbIX OT-
HOLIEHUI W/WJIM BHEYPOUHOU I€ATENbHOCTH U BKIIOYAET 4 MOy (UUTATENIbCKAs,
€CTECTBEHHOHAay4YHasi, MaTeMaTu4yeckas U (pHaAHCOBAsi TPAaMOTHOCTB ).

Pa3paborannblii yueOHO-TEMaTHYECKUN IUIAH MPOTrpaMMBbl OIKCHIBAET CO-
JepKaHue MOAYJS M3 pacueTa OJHOrO/IByX 4YacoB B HEJNETIO0 B KaKJOM KJacc-

KoMIuleKkTe. TeM He MeHee, Kax10e 00pa30BaTebHOE YUPEXKICHUE UHIANBUyalb-

HO MPOEKTUPYET YUEeOHBIH TUTaH M0 KaXI0W MapaieiH | MO KaKIOMY MOTYJIIO.

Takum o00pa3zoM, 00lee KOJMYECTBO 4YacoB: MUHHMMallbHoe — 170 wyacos

makcumalibuoe — 340 yacos.

KonuuecTBo yacoB Ha OIUH TOH O6Y‘I€HI/I}I B OAHOM KJIACC-KOMIIJICKTEC —

oT 34 10 68, T.c 10 1-2 yaca B HeAEIO:

- 8-16 yacoB Ha MOAYIN «YHUTATCIIbCKAA I'PaMOTHOCTB», «MATCMATHYCCKaAsA

IrpaMOTHOCTb», ((q)HHaHCOBaH T'pPaMOTHOCTB»,

- 8-18 vacoB a1 MOAYJIsl €CTECTBEHHOHAYYHOUM rPaMOTHOCTH;

- 2 yaca Ha MPOBEJICHUE aTTECTAllUH, 3aBEPIIAIOIIUX OCBOECHUE MPOrPAMMBI

10 COOTBETCTBYIOILIEMY rO/1y OO y4EHUsI.

Pazpabotunku mporpaMMbl peKOMEHAYIOT B KaXKJIOM Mapajijieiii HauyWHATh

pealin3anuio ¢ MOAYJIs 0 (POPMUPOBAHUIO YUTATENHLCKONU IPAMOTHOCTH.

1 YCTBCPTb — MOAYJIb «YUTATCIIbCKAA I'PaAMOTHOCTD).
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Jlpyrue Moy MOTYT TIO ITOTPEOHOCTSIM ¥ BO3MOYKHOCTH OpPraHW3allud U-
THU B JIFOOOM TIOPSIJIKE, HAITPUMeED:

2 4eTBEPTh — MOAYJIb «MaTeMAaTHYECKasi TPaMOTHOCTbY,

3 4eTBEpTh — MOAYJIb «ECTECTBEHHOHAYIHAsI TPAMOTHOCTB,

4 9eTBepTh — MOITYJIb «(PUHAHCOBAS TPAMOTHOCTBY.

[IporpamMmma mpearmonaraeT MO3TAITHOE Pa3BUTHE PA3IUYHBIX YMEHHH, CO-
CTaBJISIFOIITUX OCHOBY (YHKITMOHAILHON TPaMOTHOCTH.

B 5 kmacce oOyuwaromuecs ydarcs HaXOAWTh W W3BJICKaTh WHOOPMAIIHIO
Pa3IMYHOTO MPEAMETHOTO COJIEP)KAHUS U3 TEKCTOB, CXeM, PUCYHKOB, TabIHII, Tra-
rpamMM, TPEACTABICHHBIX KaK Ha OyMaXKHBIX, TaK W AJIEKTPOHHBIX HOCUTEIsX. Mc-
TIOJIL3YIOTCSI TEKCTHI pa3lIndyHbIe MO O(OpMIICHHIO, CTHIHCTHKE, (hopme. MHPOP-
Malusi TPEACTABICHA B PA3IMYHOM KOHTEKCTE (CeMbs, JOM, APY3bs, MPUPOA,
yueba, paboTa 1 MPOU3BOACTBO, OOIIECTBO U JIp.).

B 6 xiacce ¢popmupyercs yMeHHE NPUMEHSATh 3HAHHS O MaTEMaTHYECKUX,
€CTECTBCHHOHAYYHBIX, (DMHAHCOBBIX M OOIIECTBEHHBIX SIBICHHUAX JIJIS PCIICHHS
TIOCTaBJICHHBIX MTEPE]l YUCHUKOM MPAKTUIECKUX 3a1a4.

B 7 xnacce obyuaroniuecs: yuarcs aHaJlu3upoBaTh U 000011aTh (MHTETPUPO-
BaTh) MH()OPMAILIMIO PA3IMYHOTO MPEAMETHOTO CONEPIKAHUS B PA3HOM KOHTEKCTE.
[TpoGnembl, KOTOpBIE YYEHUKY HEOOXOAMMO MPOAHAIM3UPOBATh M CHHTE3UPOBAThH
B CIIMHYIO KapTUHY MOT'YT UMETh KaK JIMYHBIA, MECTHBIN, TaK M HAI[MOHAIBHBIN H
rno0anbHBIN acrekThl. [IIKOMPHUKHM JODKHBI OBJIAETh YHUBEPCAIBHBIMH CIIOCO-
O6amu aHanM3a MHGOPMAIINH U €€ UHTETPALIUU B €MHOE IIEIIOE.

B 8 xiacce MIKOTBPHUKY y4aTcsl OIICHUBATh M MHTEPIPETUPOBATH Pa3IMIHbIC
MTOCTABJICHHBIC TIEPET HUMH MPOOJIEMBI B paMKaX MPEAMETHOT'O COJEPKaHMUS.

B 9 xiacce hopmupyercs yMEeHHE OIICHHWBATh, HHTEPIPETUPOBATH, JeIaTh
BBIBOJIBI I CTPOUTH IMPOTHO3BI OTHOCHUTEILHO PAa3JUYHBIX CUTYaIlMi, MpoOjeM U
SIBJICHUNA (DOPMHPYETCSI B OTPHIBE OT MPEAMETHOTO COACPKaHMs. 3HAHUS W3 pas-
JMYHBIX MPEAMETHBIX 00JIacTel JITKO aKTYyaTU3UPYIOTCS MIKOJILHHUKOM U HUCITOJb-

3YIOTCA AJIA pCIICHHA KOHKPCTHBIX HpO6JI€M.
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OcHOBHBIE BUJIBI JEATEIBHOCTA 00YYAIOUIUXCSI: CAMOCTOSTEIHHOE YTCHUE U
o0CyXXJIeHHE TOTy4YeHHON MH(pOpMaIlMUA C TOMOIIBIO BOMPOCOB (Oecena, TUCKycC-
Cusl, JUCIYT); BBIMOJHEHUE MPAKTUYECKUX 3aJaHU; MTOUCK U OOCYXKJICHHE MaTe-
puaioB B ceth UHTepHET, pelIEHHE CUTYyallMOHHbIX M  IPaKTHUKO-
OPUEHTHPOBAHHBIX 3a/a4; TPOBEACHUE IKCIIEPUMEHTOB U OMBITOB.

B nensix pa3BuTHs mo3HaBaTEIbHON aKTHBHOCTH OOYYAIOIIMXCA Ha 3aHSATH-
SIX MOXKHO HCIIOJIb30BaTh JICTIOBbIC U JUJAKTUYECKUE UTPHI, pa3pabaThiBaTh U pea-
JU30BBIBATH MUHU-TIPOEKTHI, OPTaHN30BBIBATH TYPHUPHI U KOHKYPCHI.

B cootBercTBHM ¢ pukazom MuHoOpHayku Poccuu ot 31.12.2015 Ne 1577
pabouue mporpaMmbl KypcoB, B TOM YHCJI€ BHEYPOUHOH NEATETLHOCTH, pa3pada-
THIBAIOTCS. HA OCHOBE TpPeOOBaHUU K pe3yJibTaTaM OCBOCHHUS OCHOBHOW 0Opa3oBa-
TETHHOU MPOTPaMMBI OCHOBHOT'O OOIIIETO 00pa30BaHUS C yYETOM OCHOBHBIX IPO-
rpaMM, BKJIIOYEHHBIX B €€ CTPYKTYpy. B CBs3M ¢ 3TuUM, pa3pabOTUMKUA CUUTAIOT
1esecooOpa3HbpIM MIPOBENICHUE TEKYIIeH (BBITIOJIHEHUE 3aJlaHui B XOJie YpOKa),
pyOexXHOU (MO OKOHYAHUU KaXKJIOTO MOJIYJs), MPOMEXKYTOUYHOU (TI0 OKOHYAHUU
rojia 00y4eHus) ¥ HTOTOBOM aTTeCTAIlMu 10 JAHHOMY Kypcy B ¢opMarax, npeay-
CMOTPEHHBIM METOJOJIOTUEN U KPUTEPUSMH OLIEHKH KauecTBa oOIero oopa3oBa-
HUSI B 00111€00pa30BaTebHBIX OPTaHU3aAIMAX Ha OCHOBE MPAKTUKU MEXTYHAPOI-

HBIX UCCJICIOBAHUM KauecTBa MOJTOTOBKH OO0 yJarOITUXCSl.
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YUYEBHO-TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA
Monyiab «OCHOBBI €CTECTBEHHOHAYYHOU IPAMOTHOCTID)

S kiaace
Tema 3anaTUA Bcero yacos, Teopusa | Ilpakmuka Ilnanupyemblii 00pa3oBa-
1/2 yaca B He1eJ110 TeJIbHBIM Pe3yJibTaT
38yKosble A81eHUS
3BYKOBBIC SIBJICHHS. 3BYKH )KUBOW U HEXKUBOU MTPUPOJIBI. 0/2 /1 /1 HaxouT u H3ekaet nHdop-
CIpIIMMbIe M HECIIBIIITUMBIE 3BYKH.
[ITym 1 ero BO3/IelCTBHE HA YEIOBEKA. 1/2 0/1 1/1 MAIUTIO H3 PasIHAHBIX TEKCTOB
Cmpoenue gewecmea
Bona. YHUKAIBHOCTD BOJIBL. 1/3 0/1,5 1/1,5 HaxomuT 1 n3BIeKaeT Hubop-
YTieKkuciblii ra3 B IPUPOJIE U €ro 3HaAYCHHUE. 0/2 0/0 0/2 MAaIUIO U3 Pa3IUYHBIX TEKCTOB
3emnn u 3emnan kopa. Munepanwi
3emJis, BHYTpEHHEE CTpOGHUI/Ie 3eMJ11/IV. 3HaKON£CTBO C MHUHE- 1/2 0,5/0,5 0,5/0.5 Haxo1uT 1 H3BIeKaeT uHbop-
pajiaMmu, TOPHOM OPOAOH U Py 0il.
AtMoctepa 3eMu, 17 0/0 1 MAaIIMIO U3 PA3JINYHBIX TEKCTOB
Kusasn npupooa
YHUKaJIBHOCTD IIaHETH! 3eMJIs. Y CIIOBHS JUIs CYILECTBOBA-
Hus xKu3HU Ha 3emie. CBONCTBa )KI/IBI)IXI[OpFa}II—IHI;?,MOB. 1/3 0,572 0,51 Haxomut u ussexact ungop-
= MalUIO U3 PAa3INYHBIX TEKCTOB
[IpoBenenne pyOexHOM aTTecTalluu 2 0 2
HTroro 8/18 1/6 7/12
6 kiacc
Tema 3anaTus Bcero 1acos, Teopusi | Ilpakmuka | Ilananupyemblii 00pa3oBaTeJib-
1/2 yaca B HeJ1eJI10 HBIil pe3yJabTar
Cmpoenue eéewecmea
Teno u BemectBo. @opma, 00bEM, TUIOTHOCTb. 0/1 0/0 0/1
Macca. 3mepenne maccenl Tein. Equnauiier Mmacchl 0/1 0/0 0/1 Hme.wHﬂeT HHpopmANMIO, 13-
CrpoeHnue BeniectBa. ATOMBI U MOJIEKYJIbl. Moaenun BICHCHHYIO M3 TEKCTa, U pe-
P ATOM. 1/2 0,5/0,5 0,5/1,5 IICHUST Pa3HOro pojia MpodieM
Tennoegvie sagnenusn
Tennosele sBnenus. Temnosoe pacmmpenue ten. Mce- 1/2 05/05 1,5/0,5 Hpm.\./[eH;{eT uHpopmarnuio, u3-
M0JIb30BaHNUE SIBJICHUS TETJIOBOTO PACIIMPEHUS IS U3- BJICYEHHYIO U3 TEKCTA, IS pe-
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MEpPEHUS TEMIIEPATYPBI. IIEHUsT Pa3HOro pojia MpodieM
IlnaBnenue u oTBepaeBanue. Mcnapenue u KoHieHCa-
b P A 0/2 0/0,5 0/1,5
nust. Kunenue.
3emasn, Conneunan cucmema u Becenennasn
[IpencraBnenus o BeeneHHOM. 1/2 0,5/0,5 0,5/1,5
» [Tpumenset nHbOpMAIHUIO, H3-
Mopens Conmueunoit cuctemsbl. MI3ydeHue u uccienoBa- BICUEHHYIO 13 TEKCTa, JUIS Pe
uue Jlynel. UccnenoBanus Ommkammx niaHeT — Map- 1/2 0,5/0,5 0,5/15 y ’ P
IIICHUsI Pa3HOro pojia MpodIeM
ca, Benepsl.
Kuesan npupooa
[lapcTBa XHBOH MPUPOJIBI 2/4 0,5/2 1,5/2 [Tpumensier nHGOpPMALHUIO, U3-
. BJICYEHHYIO M3 TEKCTA, AJIA pe-
[TpoBenenue pyoexHOI aTTecTaliuu 2 0 2 Y ATA D
IIEHUS] Pa3HOT0 pojia MpodJeM
HTtoro 8/18 2,5/4,5 6,5/13,5
7 kjacce
Ne Tema 3anATHA Bcero yacos, Teopuss | IlpakTuka Inanupyemblii 06pa3oBa-
1/2 yaca B He1e10 TeJbHbIH pe3yJjbTar
Cmpykmypa u ceoiicmea éeujecmea
MorekyJIIpHOe CTPOSHHE TBEPABIX TE, KUAKOCTCH U AHaIM3UPYET U UHTETPUPYET
ra3oB. [luddysus B ra3ax, ;KUIKOCTIX U TBEPIABIX TENaX 1/3 0/1 1/2 nHGOPMAIUIO IS TPUHATHS
peteHus
Mexanuueckue asnenusn. Cunvl u 0susricenue
Mexanudeckoe ABHKEeHUE. [ MapOyCHIUTENh AHaNIM3UPYET U UHTETPUPYET
1/3 0/1 1/2 UH(OPMALIUIO TS TPUHSITUS
peteHus
3emnn u muposoil okean
3emuisa. ATMochepHbIe sBieHHs. MupoBoii okeaH. /[aB-
AHanu3upyeT U UHTETpUPYET
JIeHHE BOJIbI B MOPSIX M OKeaHaX. M cciieioBanue qHa Mo- 1/3 0/1 1/2
. UHOOPMAITUIO JIS TPUHSTHS
peii ¥ OKEaHOB. -
HccnenoBanne Mmopelt 1 okeaHoB. MapuaHCKas BllaJiHa 1/3 0/1 1/2 P
Yenosek u 300posve
dusnveckre yrnpax HeHHsI 1/2 0,5/0,5 0,5/1,5 AHaIM3UPYET U HHTETPUPYET
DU3NOJIOTHS ¥ IPABUIIBHOE MUTAHHUE 1/2 0/0,5 1/1,5 nHpOpMaIUIO SISl TPUHSTHS
[TpoBenenne pyOexHOM aTTecTaluu 2 0 2 pelIeHust
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Hroro 8/18 | 05/5 | 75/13
8 kiacc
Ne Tema 3anaTUA Bcero uacos, Teopus | [IpakTuka | Ilianupyemslii o0pa3oBa-
1/2 yaca TeJbHBIN pe3yJjbTar
B HeJIeJII0
Cmpykmypa u 31eKmpuyeckue ceolcmea 6euiecms
1. DJIEKTPUUYECKHE SBIICHHUSI. 1/2 0,5/1 0,5/1 [TpuHMMaeT perieHue Ha oc-
2. XHUMHUYECKHE TTPOIECChI. DIEKTPOIIU3. 1/2 0,5/0,5 0,5/1,5 HOBE OIICHKU M MHTEpIIpeTa-
3. DJIEKTPOMArHUTHBIC SBJICHUSI. 1/2 0/0,5 1/1,5 IUU THPOPMATTIH
4. [Tpou3BOICTBO M KCIIOJIH30BAHUE IIICKTPOIHEPTUHL. 1/3 0/0,5 1/2,5
Ikonozun Jemau
5. I'nobanpHOE MOTEMICHHE 0/2 0/0 0/2 [TpuHHMaeT perieHue Ha oc-
6. [TapaukoBbIil A3G(HEKT: THCTBUTEIHHOCTD UIJIA BEIMBICEI? 1/2 0/0,5 115 HOBE OLICHKU U UHTEPIPETA-
uuu nHpopmau
Yenosek u 300posve
7. BuyTtpennsis cpena opranusma. Kposb. 0,5/2 0/0,5 0,5/1,5 [TpuHKMaET pelIeHre Ha OC-
8. Meaununa criopra 0,5/1 0/0 0,5/1 HOBE OI[EHKH M HHTEpIpeTa-
[TpoBenenme pyOexHOM aTTecTaliuu 2 0 2 1y nHpopmaru
Hroro 8/18 1/3,5 7/14,5
9 kJacc
Ne Tema 3ansATUA Bcero yacos, Teo- | Ipakruka | Ilnanupyemsblii 00pa3oBa-
1/2 yaca B HeJ1 €110 pus TeJIbHbIH pPe3yJIbTaT
Cmpyxkmypa u ceoiicmea geuiecmae
Mertamnbl. Koppo3us Meramios. 3amuTa oT KOPpO3HUH. OnenuBaer nH(pOpMALUIO U
1. VYriepoa Kak OCHOBA OPraHUYECKOW KU3HU. Y TIICKUCITBIA 1/2 0/0,5 1/1,5 MIPUHUMAET PEIICHUE B yCIIO-
ra3 BUSIX HEONPEACIEHHOCTH U
EcrecTBeHHas pagroakTHBHOCTE. [IpeoOpa3oBanue MHOT'0331a4HOCTH
BHYTPEHHEH SHEPTUU aTOMHBIX siZiep B TEIUIOBYIO U 3JICK-
2. TPUYECKYIO DHEPIHI0. ATOMHBIC CHIIOBBIC YCTAHOBKU U 1/2 0/0,5 1/1,5
UX UCIob30BaHue. [locinencTBys paHaiioHHOTO 00y~
YCHUS
3. DBOIIIOLUSA 3BE3]] 1/2 0/0,5 1/15
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Ixonozuueckue cucmemol

DKocucTeMa Kak CaMOOpranu3yromasacsa CucréMa opra-

HU3MOB U (PM3MUYECKOU CPE/Ibl UX OOMTAHUS M B3aMMO- 1/3 0,5/0,5 0,5/2,5
. OnennBaer nHGOpPMALIUIO U
nerictBust. [I0TOKM BelecTBa M SHEPTrUU B IKOCHUCTEME
MPUHUMAET PEIICHUE B yCIIO-
I'umoTe3bl BOBHUKHOBEHUS KU3HU. Pa3BuTHe nmpenacras- N
. 2 3ente. Dpbl IDCH BHSIX HEOMPEACIEHHOCTH H
JICHUW O MPOUCXOXKICHUH KU3HU H . -
N P . 1 PELIIP 0,5/3 0/0,5 0,5/2,5 MHOI03aJa4HOCTH
He#Iel u TpeBHel )Ku3HU. Pa3BuTHE )KU3HU B ME3030¢€ U
KaifHO30€. AHTPONOTeHHOE BO3CHCTBIE Ha Orocdepy.
Hacneocmeennocmo duonozuueckux 00vekmos. Henosex u 300poeve
3aKOHOMEPHOCTH U3MEHYMBOCTH : MO (DUKAIIMOHHAS U
MYTallMOHHAsE U3MEHUYNBOCTU. O CHOBHBIC METO/IbI CEJICK- 1/2 0/05 115 OuennBaer HHQOPMAIHUIO U
JRas0%¢ paCTeHHﬁ, JKUBOTHBIX U MUKPOOPIraHMU3MOB. TI'ennas ' ' IIPUHUMAET pEeLIeHUE B yCII0-
WHKCHEPHSI. BUSIX HEOMPEACIEHHOCTH U
310pOBbE YEIOBEKA. 0,5/2 0/0 0,5/2 MHOT03aJJa4HOCTH
[IpoBenenne pyOeKHOM aTTECTAIINN 2 0 2
Hroro 8/18 0,5/3 7,5/15
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POCKTHPOBAHHUE JOCTHKEHHS INIAHMPYEMbIX 00pa30BaTeJIbHbIX Pe3y/1bTaTOB Y4eOHOro Kypea ¢ S no 9 kiaaccol

YpoBHH

1(0)

Tunosbie 3axaun

NHCTpYMEHTHI M CpeicTBa

5 kiace
VYpoBeHb y3HaBaHUS
1 IIOHUMaHUA

Yuum 6ocnpunu-
Mamo U 00BACHAMD

Haxomut u n3Bneka-
eT nHdopMaluio u3
pa3IMYHBIX TEKCTOB

OnpenenuTs BUJ TEKCTA, €ro UCTOYHUK. OOOCHOBATH CBOE MHEHUE.
BI)II[eJ'II/ITI) OCHOBHYIO MBICJIb B TECKCT, PESIOMHUPOBATH €TI0 UACHO.
Hpennomnb WA OOBSICHUTE 3arojJOBOK, Ha3BaHUEC TCKCTA.
OTBETUTH Ha BOIIPOCHI CIIOBAMH TCKCTA. CocraBuTh BOIIPOCHI I10
TEKCTY.

[TponomKNUTE NPEUIOKEHUE CIIOBAMHU U3 TEKCTA.

TexcTsl (yueOHBIH, Xy J0KECTBEH -
HBIH, HAYYHO-TIOMYJISIPHBIH, MyO0-
JULMCTUYECKUI; IOBECTBOBA-
TEJbHBIN, ONUCATENIbHBINA, 00BSC-
HUTEIJIbHBIN; MEIUNHBIN).

[To conepkaHMIO TEKCTHI TOJHKHBI

uHpopmayuro Omnpenenuts Ha3HAUYCHHE TEKCTA, IPUBECTH MPUMEPHI )KU3HEHHBIX | ObITh MaTEMaTUYECKHE, ECTECT-
CHTYyallli, B KOTOPbIX MOXXHO W HY)XHO HCIIOJIb30BaTh MH(OpMa- | BeHHO-HAY4HbIE, (DUHAHCOBBIC.
LIUIO U3 TEKCTAa. OO6béM: He OoJsiee OJTHON CTpaHU-
1B
6 Kmacc [Ipumensier undop- | ChopmynupoBats npodseMy, onucaHHyr B TekcTe. Ompenenuts | 3adauu (mpobieMHbIe, CUTYaIlH-

YpoBeHb noHnMa-
HUSA U IPUMCHCHU A

Yuum oymamo u

MallMi0, M3BJICUEH-
HYIO W3 TEKCTa, JJIA
peuieHus  pa3Horo

pona npobiaem

KOHTEKCT.

Boiienuts nuHpopmanuio, Koropas UMEET NPUHIUIHAIBHOE 3HaUe-
HUE JUIs pEHIeHUs TPOOJIEMBI.

OTtpasuTh onucaHHbIC B TEKCTE (AKThl M OTHOILICHUS MEXIYy HUMHU

OHHBIE, ITPAKTHKO-
OPUEHTUPOBAHHBIEC, OTKPHITOT'O
THIIa, KOHTEKCTHBIE).
[Tpob6iieMHO-TI03HABATENbHBIE 3a-

paccyacoams B rpad-cxeme (Kinacrepe, Tabmuie) OaHuusl.

W3 mpenyioxkeHHBIX BapUAHTOB BBIOPATh BO3ZMOXHBIC IMyTH U CHO- | [ paguueckas nasusionocms.
COOBI perIeHus MpoodIEeMBI. rpad-cxeMbl, KJIacTepbl, TaOIULIbI,
BcraBuTh MpOMyIIeHHYI0 B TEKCTe WH(GOPMALMIO W3 TaOJUIBI, | JUArPAaMMbl, HHTEIUICKT-KapThI.
rpad-cXxeMbl, TUarpaMMBbl. H306pasumenvras Ha2IA0HOCMY.
[IpuBecTn TpUMepHl KU3HEHHBIX CUTYaIllMi, B KOTOPHIX MOTYT | WJUTIOCTPAIMH, PUCYHKH.
OBITh TPUMEHEHBI YCTAHOBJICHHBIC TTyTH U CIIOCOOBI pemieHus po- | [lamsamku ¢ anrOpuTMaMH periie-
OJIEMBI. HUS 3a]1a4, Mpo0JIeM, 3alaHui
[TocTpoUTh AJITOPUTM pElIeHUs POOJIEMBI IO JAHHOMY YCIIOBHIO.

7 knacc AHanu3upyeT ¥ UH- | BbIIeIuTh COCTaBHBIE 4YacTH B IIpEACTaBICHHOW HWHPopmanuu | TekcTsl, 3a1a4u, CUTyalluu

VYpoBeHb aHANIM3a U | TErpUPYyeET HHPOP- (Tekcre, 3amaye, npodiieMe), YCTAaHOBUTh MEXKy HUMHU B3aUMOCBS- | 3adauu (MpoOIeMHBIE, CUTYyallH-
CHHTE3a MAlMIO JUISl IPUHS- | 3H. OHHBIE, TPAKTUKO-

Yuum ananuzupo-
eamo U uHmMepnpe-
muposams npoo.ie-

Mbl

THA pCHICHUA

CdopmynupoBats mpobIeMy Ha OCHOBE aHaJIM3a MPEICTaBICHHOM
cutyanun. OnpeaeanTb KOHTEKCT TPOOJIEMHON CUTYaIlUH.
Onpenenuts 007aCTh 3HAHUIM, HEOOXOIUMYIO JJIS pEIIEHUs AaH-
HOM MpoOIIEMBI.

[IpeobpazoBaTh HH(MOPMALIHIO U3 OJTHONM 3HAKOBOW CHCTEMBI B APY-

OPHEHTHPOBAHHBIC, OTKPBITOTO
THIIa, KOHTEKCTHBIC).
[TpobieMHO-TT03HABATEIBHBIC 3d-
OaHusl.

I'paguueckas naenionocmo.
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r'yio (TEKCT B cXeMy, TabJumIly, KapTy u Ha000poT).

CocraBUTh aHHOTAIIHMIO, PEKJIAMY, TIPE3ECHTALIHUIO.

[IpennoxuTh BapuaHThl peLIeHHs MPoOIeMbl, 000CHOBATh UX pe-
3YJbTATUBHOCTDb C IOMOIIBIO KOHKPETHOI'O MMPEAMETHOI'O 3HAHU .
[IpuBecTn nmpumepsl )KU3HEHHBIX CUTYyallMi, B KOTOPBIX ONBIT pe-
MIEHUA OJaHHBIX HpO6JI€M IIO3BOJIUTH 6I>ITI> YCCUIHbIM, pE3yJibTa-
TUBHBIM.

CocraBuTh aJrOPUTM pelICHHUs TPOOIIEeM JaHHOTO KJlacca.

C)ICJ'I&TI) AHAJIMTUYCCKUEC BBIBOBI.

rpad-cxembl, KIacTepbl, TAOIUIIHI,
JUarpaMMbl, HHTEJUICKT-KaPThI.
H300pazumenvhas HaenaoHOCmMy.
WJUTIOCTPALIMH, PUCYHKH.
Ilamamky ¢ anropuTMaMu pere-
HUS

8 xIacc
YpOBEHb OLICHKHU B
pamMKax mpeaMeTHO-
T'0 COJICPIKAHUS

Yuum oyerueams u

IIpuaumaer pemie-
HUE Ha  OCHOBE
OLICHKH M WHTEpIpe-
Tanuu nHopmaru

OneHuTh Ka4yecTBO INpeIcTaBIeHHONW HMH(OpPMALUU Ul pelleHHs
JMYHBIX, MECTHBIX, HAI[MOHAJIbHBIX, ITT00AJIbHBIX TPOOJIEMBI.
[IpennoxuTh MyTH U CrIOCOOBI pelIeHUs] 0003HAUYEHHBIX TPOOJIEM.
CrporHo3upoBaTh (IPEINONOKNUTH) BO3MOXHBIE IOCIEICTBUS
MPENJIOKEHHBIX 1€ CTBUM.

OneHuTh NPeAsIoAKEHHBIE IIYyTH U CIIOCOObI PelIeHus MpoodiieM, Bbl-

TCKCTBI, 3aJlauu, CUTyallun
Kapl’Hbl.‘ MOJACIBHBIC, TCXHOJIOT' U~
YCCKUC, MCHTAJIbHBIC, TOPOKHLIC

npUHUMams peute- Opath 1 000cHOBaTh Hanboee 3 PEKTUBHBIC.
HUSL Coznath JAOPOXKHYIO (MOJEIbHYIO, TEXHOJIOIMYECKYI0) KapTy pe-
HIEHUS! TPOOJIEMBI.
9 knacc OnennBaer wuHbpop- | ChopmynupoBaTh mpodiemMy (mpobieMbl) HA OCHOBE aHalM3a CU- | TUIWYHBIC 3a/1a4H (3aJaHus1) Me-

VYpoBeHb OIIEHKH B

pamMKax MeTamnpe-

METHOTI'O CoJieprKa-
HUA

Yuum oeticmeosams

MallMi0 U IpUHUMA-
€T pEUICHHuE B yCIIO-
BUSX HEOIPEEIEH-
HOCTM M MHOro3a-
JA4YHOCTH

Tyaluu.

BelaennTe IrpaHUYHBIE YCJIOBHSI HEONPEAEIEHHOCTH MHOI03a/1ad-
HOCTHU yKa3aHHOU MPOOJIEMBI.

OTt006path (Ha3BaTh) HEOOXOJUMBIE peCcypchl (3HAHMSI) AJS pelie-
HUS IPOOJIEMBI.

Br16paTh 3 peKTHBHBIE IYTHU U CLIOCOOBI PEeLIEHUS TPOOIIEMBI.
OO6ocHoBaTh cBOM BbIOOD. J[0Ka3aTh pe3ylnbTaTUBHOCTh M LENIECO-
00pa3HOCTb BBIOPAaHHBIX CIOCOOOB JIEATEILHOCTH.

TalpeIMETHOrO U PAaKTUYECKOI 0
XapakTepa.

Herunuunseie 3anaun (3agaHus)
METANPEAMETHOT O U ITpaKTU4e-
CKOI'0 XapakTepa.

KoMriekcHbIe KOHTEKCTHBIE 3a-

naun (PISA)
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MeToanuecKkue MaTepPHUAIbI
K NMPOBEIeHUI0 3aHATHI 110 MOAY/IK0 «OCHOBBI €CTECTBEHHO-HAYYHOI TPAMOTHOCTI

5 kanacce

Tema 1. 38yKoebie agnenusn. 36YKU HCUBOU U HEHCUBOU NPUPOOBL.
Cnvimiumole u HecablUAUMbBLE 36YKU

Texcmul Ona umenus

1. 3Byk — 3TO0 0OOBEKTUBHO CYIIECTBYIOLIEE B NPUPOJE (PU3NUECKOE SBJICHHE, BBI3BIBAEMOE
MEXaHUYECKUMHU KOJIEOaHUSAMH KaKoro-immbo ympyroro Ttena (TYro HaTSHYTOH CTPYHBI WM
MeMOpaHBbl, TOJIOCOBBIX CBA30K, METAINTMUYECKON HIIM JIePEBSIHHON IMJIACTUHBI, BO3AYIIHOTO CTOJOA,
3aIOJIHAIOILEr0 KOPIYC 1yXOBbIX HHCTPYMEHTOB U T.II.), B Pe3yJbTaTe 4ero o0Opa3yroTcs 3BYKOBbIE
BOJIHBI, BOCIIPUHUMAEMBbIE YXOM U IIPE0Opa3yeMbl€ B HEM B HEPBHBIE UMITYJIbCHI.

2. B My3bIKanbHOI TE€OpUH 3BYK — 3TO (PM3UYECKOE SIBJICHHE, BHI3HIBAEMOE MEXaHUYECKUMU
KOJICOAHMSMH KaKOro-JIMOO YIpYyroro Tena (HampuMmep, HATAHYTOW CTPYHBI THUTapbl), U B
pe3yJibTaTe ITUX MEXaHUUYECKUX KoieOaHuM 00pa3yloTcs 3BYKOBbIE BOJHBI, OHU BOCIHPUHHUMAIOTCA
YXOM U MPeo0pa3yroTcs B yXe B HEPBHbIE UMITYJIbCHI.

3. B Hay4yHOM 3HaHUU 3BYK paccMaTpUBAaeTCs KakK KOJIeOaHHS YacTUIl B YOPYTHX cpeaax,
pacripocTpassitonecss B (GopMe MPOJOJIBHBIX BOJH, YacTOTa KOTOPBIX JIEKUT B Mpeienax,
BOCIIPUHUMAEMbIX YEJIOBEUECKUM YXOM, T.€. B cpeaHeM oT 16 1o 20000 I'u (1 I'u — 1 xonebanue B
CEKyHY).

4. 3ByK MOPOXKIAETCS MEXaHWYeCKUMHU Koyebanusimu. OJHAKO ISl TOTO, YTOOBI OTH
KOJeOaHUsI CTajaM CIBIIIHBI, OHM JOJDKHBI IPOUCXOAMTH B KaKOW-HUOYAb cpenme: BO3AYXE,
KUJIKOCTH WM TBepAoM Tene. bnarogaps cpene 3Byk KoneOaHH MOXKET JOCTUYD yXa CIylIaTels.
Konebanust Moryt ObITh NMpaBUIBHBIMH, TO €CTh, JAPYTMMHU CJIOBaMH, OOBEKT CO3JaeT B cpele
BOJIHBI, CJIEIYIOIIME Yepe3 CTPOro ONpPEAEIICHHbIE BpEMEHHbIE MPOMEXYTKH. B 3TOM ciydae
pe3yJbTaTOM SIBJIAETCS MEJIOAMYHBIM 3BYyK. OpHako, eciau KojieDaHMsl HENpaBUWIIbHBIE, TO HUX
BO3CHICTBHE HAa HAIIM YIIM JIOCTAaBJISET TOpa3f0 MEHbIIE YAOBOJLCTBUS. 3BYK, SIBISIOIIMINCS
Pe3yIIbTATOM MOIOGHBIX KOTEOAHHIA, Ha3bIBACTCS IIyMOM .

5. 3ByKOM Ha3bIBAIOTCS MEXaHWYECKHE KOJIeOaHMsI BO3]lyXa, BOCIHPUHUMAEMble OpraHaMH
cryxa. Boznyx BuOpupyer - ObICTpo KosieOJeTcss B3ai-BIeped - MpU JBUKEHUH B HEM JIFOOOTO
oobekTa. Hampumep, ymapsist B OyOeH, MBI 3acTaBiisieM BHOPHPOBATH TYrO HATSHYTYHO KOXY,
KoJieO0aHUsI KOTOPOHM IepenaroTcss MOJeKyjaM Bo3ayxa. B Bo3ayxe BO3SHMKAIOT 3BYKOBBIC BOJIHBI,

CIBIIIMMBIC HaMH. Benmmunna 3BYKOBBIX BOJIH MOAAACTCA U3MCPCHUIO — YEM 0OonbIlIe OHU IIO

' TTo marepuanam Jlerckoii suimktonemn https:/potomy.ru/world/2284.html
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pa3maxy, TeM rpomue 3Byk. [lo Mepe ynaneHust OT 00bEKTa 3ByYaHUsl BOJIHBI TEPSIOT CBOIO CHIIY,
[103TOMY MBI IUTOXO CIIBIIIMM 3BYKH HA GOJBIIIOM PACCTOSHHM .

6. 3Byk — (Qu3nueckoe sBJICHHE, MpPEACTaBisAIOIIee CO00M pacHpoCTpaHEHHE B BHIE
YOPYTUX BOJH MEXaHHYECKUX KoJieOaHUH B TBEPIOH, HKHUIKON WA Ira3000pa3HOM cpez[el8.

3aoanusn:

1. Ha3zoBuTe, 0 4eM roBOpPHUTCS B KAKIOM (parMeHTe TEKCTa.

2. O0bBsicHUTE, KaKasl TJIaBHAsI MBICIIb O0BEAMHSIET 9TH PPArMEHTHI TEKCTA.

3. HazoBuTe, 4TO HOBOT'O BBI Y3HAJIM U3 TEKCTA.

4. HaiiguTe B KaXJI0M (pparMeHTe TeKCTa OOIIHME CI0Ba, KOTOPhIE XapaKTepu3yrT pusude-
CKO€ SIBJICHUE — 3BYK.

5. Ilpunymaiite Ha3BaHHE OOLEMY TEKCTY.

6. ChopmynupyiiTe BONPOCH K OOIIEMYy TEKCTy, KOTOpbIe HauyMHAIOTCSA cinoBaMu: «Uto?
I'ne? Kak?»

7. HaiiguTe B TekcTe XapakTEepUCTUKH MPABIIILHOTO M HEMPaBUIIBHOTO 3BYKA.

8. BergemuTe B KaXKI0M (pparMeHTe TEKCTa KIIFOYEBOE CIIOBO, XapaKTEPU3YIOIIEe 3BYK.

9. Ompenenure Ha3HAYEHUE MTPEICTABICHHON HH(POPMAIUH.

Tema 2. Illym u ezo 6030eiicmeue Ha uenoseKka

Texcm onsa umenusn

3ByK (3BYKOBasi BOJIHA) — 3TO BOBHUKHOBEHHE U PaCIpPOCTpaHeHUEe KojeOaHui B KakoM-T100
BellecTBe, Oylb TO BO31YX, JKUIKOCTb WM TBephoe Teno. Ecim Obl Ha JlyHe Oblin >KuBbIE
CylIecTBa, CIIyX MM He MmoHanoOmics Obl, Tak kKak Ha JlyHe HeT atMocdepbl, a B 0€3BO31IyIIHOM
MIPOCTPAHCTBE 3BYK HE PACHPOCTPAHIETCS.

N31ydaroT 3ByKOBbl€ BOJIHBI KOJIeOJIOIIMECs Tena: CTpyHa, KaMepToH (ecid 0 HHUM
YAAPUTH), TOJIOCOBBIE CBSA3KH YEIOBEKA U )KUBOTHBIX, KPBLJIbsl HACEKOMBIX.

3ByKOBasi BOJIHA XapaKTEpU3yeTcs 4acTOTOW M JUIMHOW BosiHbl. Korma mox Bammm yxom
3yIUT KOMap, Bbl CIBIIIMTE 3BYKM BBICOKOM YacTOThl, a KOTAA T'YIUT IIMEJb, TO CIBIIINTE 3BYKU
HU3KOI 4aCTOTHI.

lonocoBoii ammapar 4yenoBeka, Kak M J0OOM HCTOYHUK 3ByKa, IMEpelaeT HHEPruio B
OKpY’KalOIllyl0 Cpely, HO 3Ta 3Heprus odeHb mana. [IpeacrtaBere ceOe, 4TO BBl Ha CTaJUOHE, I7e
OTHOBpeMeHHO ToBOPIT W Kpuuar 10000 yenoBek. M ecnam mpeBpaTUTh MOTOK 3HEPTHH ITHUX
rOJIOCOB B DJIEKTPUUYECKYIO, TO €€ €Ba XBAaTUT Ha JIAMIIOYKY MAaJIEHBKOIO 3JIEKTPUYECKOTrO

¢donapuka. [l ycuneHus cnaboro 4eaoBe4ecKoro rojioca MPUXOAUTCS MPUIYMBIBATh pa3IUYHbIC

Y 111. Kounonu «Bonbiras sHumkoneus 1IKombHAKa. M.:Machaon, 2018, 256 c.
8 JLIL Tonsimuna. 3Byk // ®usuueckas suukIoneaus : [B 5 1.] / T pea. A. M. IIpoxopos. M.: CoBeTckast HIHKIIO-
neus (tt. 1—2); Bonpmas Poccuiickas sHnuknoneaus (tr. 3—5), 1988—1999.
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ycrpoiictBa. OIHMM M3 JIPEBHEHIIMX TAKUX YCTPOMCTB sBisieTcs pynop. Ceildyac HCHOIb3YIOT
COBPEMEHHBIE aKyCTUYECKHE YCTPOUCTBA.

JlaBaiiTe ompenenuM, YTO Takoe IIyM, U y3HaeM Kak MOKHO Oosnblie 00 3ToM (uzndeckom
siByieHnd. Ha OBITOBOM ypOBHE IIyM — 3TO 3BYK, HE HECYILIUH MOJIe3HOM uHpopmanuu. s 1r00ro
¢u3nka 1myMm — 3TO KojeOaTesbHBIA IMpolecc. 3aMep YpPOBHS ILIyMa H3MEpSeTcsl CHelHalbHbIMU
npubopamu  — 1mymomepaMu. CoOBpeMEHHBI TEXHOJOTHYHBII MHUpP COIEpPKUT MHOXECTBO
MCTOYHHMKOB IIyMa. DTO: Pa3JIMUYHbIC BUbI TPAHCIIOPTA, 3ByKH PabOThl KaKUX MO0 yCTPONCTB WU
o0opynoBaHus, 3ByKOBas ammaparypa M Tak jajee. BoT BapuaHTBl pacnpenelieHusi LIyMOB IIO
IpUpofie BO3HUKHOBEHHUS: MEXaHMYECKHE — 3BYKHM, BO3HHKaOIIMe MpU paboTe pazIHMuHbIX
MEXaHM3MOB; a’poauHaMuueckue. Crona BXOOAT IIyMbl, BO3HUKAIOLIME IPU B3JIETE CaMOJIETA;
TUApaBIMYECKUE. ODTHU LIyMbl Mbl CIBIIIMM IPU HEUCIPABHOCTSIX B POIHOW BOAOIPOBOIHOM
CHUCTEME: PE3KHH Iepenaj, [JaBlICHUS B CHCTEME MOXKET BBbI3BATh THAPOYAApP, KOTOPBIN
BOCIIPUHUMAETCS KaK PE3KHH, HENPHUATHBIA IIyM; 3JEKTpOMarHuTHsle. Bo3HukaroT npu pabote
YCTPOWCTB U MPUCTOCOOICHUH.

Oxo — (usnyeckoe SBIEHHE, KOTOPOE 3aKJIIOYaeTcs B MPHUHATUHM HaOmoaarensem
OTPaXEHHOM OT MPEMSATCTBUH BOJHBL. X0 — 3TO TO K€ CaMO€ OTPa)XKE€HUE, TOJBKO B 3€pKalie
OTpaXkaeTcsi CBET, a B cilydae 3xa — 3BYyK. JIto0oe mpensaTcTBue MOXKET CTaTh OTpakaTeleM it
3ByKa. UeM pesue, OTpbIBUCTEE 3BYK, TEM 3XO0 OTU4E€TIMBeEE. JIyule BCero BbI3BaTh 9XO XJIONAaHLEM B
nagomr. HU3Kui My»CKOM roioc oTpakaeTcs MII0X0, a8 BBICOKUH TOJI0C JAa€T OTYETIMBOE 3XO.

3aoanusn:

1. Ha3oBuTE MCTOYHMKY 3BYKa, YIIOMSHYTHIE B TEKCTE, B TOM IOPSJIKE, B KAKOM OHU B HEM
BCTPEYAIOTCSL.

2. «Ay-y-y-y», - KpUU4UM MBI , 3a0JIyIUBIIMCh B Jecy. «UTo HaapbIBaemibcsa?» - OTBEUAET
HaM 9X0. OOBsICHUTE, MOXKET JIM TaKOe ObITh?

3. JlaiiTe Ha3BaHME OMBITY MO (PU3MKE O €ro onucanuio. [IpoBeanTe 3TOT OIBIT.

Bo3bMuTE TOHKOCTEHHBIH CTEKJIIHHBIM OOKall Ha HOXKKE. XOPOILIO BHIMOWTE PYKH C MBLIOM.
3areM, cllerka HaMOYMB YHUCTOM BOAOHM MalbIlbl IPABOM PYKH, MOCTaBbTE OOKAJl Ha CTOJ, a JIEBOM
PYKOH KPEIKO AEPKHUTE €ro 3a HOXKKY. YKa3aTelIbHbIM IaJbLIEM NPaBOM PYKH HaYHUTE BKPYTOBYIO
BOJIUTH 110 Kpato Ookaja. Yepe3 HECKOJIbKO CEKYH/1 BbI YCIBIIINTE METOAUYHBIN 3BYK. 3BYK HE Oyaer
IpeKpalarbcs, Moka Bbl BOAUTE MaJblleM 0 Kparo Ookana. Eciau 3To y Bac yCHeniHo moJy4usioch,
HaJleliTe B OOKaJl YUCTYIO BOLY, HEMHOI'O HE J10XOAs 10 Kpas, U POJOJKaliTe BOAUTD NajbleM. Bbl
YCTABIIIATE 3BYK HAMHOTO HUXXE TOTO, KOTOpBIA Obl1 6e3 Bomsl. [Ipomoinkast KpyroBble ABHIKEHHS
najblieM, TTOCMOTPUTE Ha MOBEPXHOCTh BOnbl. Ha Heil oOpazoBamuch MajeHbKuEe BOJHBL. OHH
MPOU3OIIN OT KOJIEOMIOLIMXCS, 3BYYalllMX CTEHOK Ookasa. Terneph HauHWUTE MOCTEHNEHHO YIassTh

BOAY MAJICHBKUMH MOPLHUAMHU. 3ByK IIOCTCIICHHO IIOBHIIIACTCA, U CaMBbIii BLICOKHH 6YI[CT Yy nyCToro
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CTAaKaHAa.

4. IIpountaiite oTpbiBOK Hu3 cka3zku JIk. Pomapu «JI)KenbCOMHHO B CTpaHE JDKELOBY.
Bo3MoxkHO 111 Takoe B ieficTBUTENBbHOCTU? OTBETHTE HA BOIIPOC CJIOBAMM U3 TEKCTA AJI YTCHUS.

...OHn nabpan nonnyio 2pyob 6030yxa, Kak 3mo 0eiaiom 60001d3bl nepeod NOZPYIHCEHUEM 8
600y, CIOJCUNL PYKU PYROPOM, UX KO pmy, 4mobbl 36yK OecnpensmcmeeHHo NOulesl 8 HYICHOM eMmy
HANPAaeneHuu, U NPoH3UmMenbHo KpukHynr. byov na Mapce u na Benepe owcumenu, obradarowjue
CLYXOM, OHU, 8EPOSMHO, YCavluanu Ovl 2onoc J[cenbcomuno. /Jocmamouno 6am CKazams, 4mo
30aHue NowamHynoch, CI06HO NPOHECCs YUKIOH. Yepenuywl ¢ Kpbluiy u neuHou mpyovl CMbLIO, KAK
NYWUHKY. 3ameM, HAUUHAS C 8ePXHe20 IMAdCd, CMeHbl HAKPEHUIUCH, 3a0POACATU U CO CIMPAULHBIM

2POXOMOM PYXHYIU 6HU3, 3ANONHASA PO8 U paA30PbI32UBAS 800Y 8 PA3HLLE CIOPOHDL... »

Tema 3. Booa. Yuukanvhocmo 600bl

Texcm onsa umenusn

OxkeaH, MOKPBIBAIOIIMN ITOYTH BCIO HAIIy IUIAHETY, — 3TO BoAa. Tyuw, oOnaka, TyMaHbl — 3TO
Toxe Boma. beckpalinue neastHbie MPOCTOPHl APKTUKM U AHTApPKTUJIbI, CHETOBBIE BEPIIMHBI TOP —
3TO TOXKE BoAa. Boga — caMoe yIMBUTEIbHOE BEIIECTBO HA CBETE.

Cynute camu.

Bce tena mpu HarpeBaHuM pacIHIMpSIIOTCS, NPU OXJAKICHUU — CKUMarTcsa. Bce, kpome
Bonbl. bBpockTe TBep/bIii Kycouek CBHHIIA B JKUIKWA CBUHEI, U OH YTOHET, TaK KaK OH IJIOTHEE
JKUJIKOTO, KaK M TOAaBJISIFOIIee OOJBITMHCTBO APYTUX BemecTB. A Bona? TBepnas Bona — Jied, UMeeT
MJIOTHOCTh MEHBIIE, MMO3TOMY JIBJAMHBI CIIOKOWHO IUTBIBYT MO MOBEPXHOCTU peku. Pacmmpenue
BOJIBI IIPU OTBEP/ICBAHUU BBI3BIBACT pa3pylI€HUE TOPHBIX MOPOA. 3aTeKas JHEM B TPEIIMHBI CKaJI,
BOJIa HOYBIO 3aMep3aeT U OTAEISAET KyCKU MOPOJIHI.

Bona sBnsercst xopomum TermioHocuteneM. [loaTomy temnoe redenue [onbpcTpum BimseT
Ha norony B EBpore.

Bona tpeOyer orpoMHOro koimyecTBa TEMJOTHI IJisl CBOEro ucmapeHus. Bor mouemy Tam,
IJIe MHOTO BOJIBI, Ja)K€ MO NaJISIIMMHU JIydaMHd COJIHIIA ObIBaeT HE OUCHb jkapko. Ecim ObI He 3Ta
0COOEHHOCTB BOJIBI, TO OJIUH 3a JIPYTUM BBICOXJIM ObI MEJIKHE BOJOEMBI, TOXKIb MCHIAPsIICs OBl Ile B
BO3JyX€

Henapom Boma — eIMHCTBEHHOE BEIECTBO, MOJYYHUBIIEE OT YEIOBEKAa TAKOE MHOXKECTBO
uMeH. TBepayo BOIy HMEHYIOT JIbJIOM, I'PaJIOM, CHEI'OM, BOJY B JKHUJIKOM COCTOSIHUM — COOCTBEHHO
BOJIOM, POCOM, JOXKIEM, TYMaHOM, a B Ta3000pa3HOM — ITapOM.

YacTuipl, U3 KOTOPBIX COCTOMT BOJA, PACIOJIOKEHBI OJIM3KO IpYyr K APYyry. Mexay HUMH
JEHCTBYIOT CHJIBI IPUTSDKEHUS U OTTaJIKUBaHMS. IMEHHO M3-3a MEHCTBHS CHJI OTTAJIKMBAHUS BOIA

ABJIACTCA HEC)KMMaeMO. TakuM ke CBOMCTBOM 001a/1al0T IPYTrUe KUIKOCTH.
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3aoanusn:

1. IlpoBenute ombIT O onucanuio: «IloBeneHne IByX Kamemiby.

IToaroroBeTe [UIsl 3TOrO ONBITA CTEKJIIHHYIO IUIACTUHKY. XOPOIIO €€ BBIMOWTE MBUIOM U
Teriol Bomoul. Korma oHa BBICOXHET, MPOTPUTE OJIHY CTOPOHY BAaTKOM, CMOYEHHOM B OJIEKOJIOHE.
Huuem noBepxHoCTH HE KacaiiTech, OepuUTe MIACTUHKY TeNephb TOIBKO 3a Kpas.

Bo3pMuTe Kycouek riaznkoil 6emoil Oymaru m HakamaiTe Ha HEro CT€aApUH CO CBEYH, YTOOBI
Ha HEM I0JIyYuJIach POBHAs IIJIOCKAsi CTEAPUHOBAsSI IIJIACTHHKA.

ITonoxxure psAAOM CTEApUHOBYIO M CTEKJIIHHYIO IUIACTUHKM. KamHuTe W3 INHUIIETKH Ha
KaXXIYI0 U3 HUX [0 MAaJEHbKOW Kamie Boabl. Ha cTeaprHOBOM MJIACTMHKE MOJIYYUTCA MOJTyIIapue
JMaMETPOM MPUMEPHO 3MM, a Ha CTEKJSIHHOW IUIACTUHKE KaIlisl pacredercs. Temepp BO3bMHUTE
CTEKJIIHHYIO IIACTUHKY M HakJOHMUTE ee. Karuil yke M Tak pacrekiach, a Telepb OHA IOTEYET
nanpiue. Jlpyras ke kamisi OygeT KaTaThCsl 110 CT€apuHy IPU HAaKJIOHAX IUIACTUHKH B pa3HbIE
CTOPOHBI.

2. Ha ocHOBe yBUACHHOIO CAENaiTe ABa PUCYHKA: KaIlId Ha CTEKJITHHOM IJIACTUHKE M Karljis
Ha CTeapuHOBOM TutacTuHKe. OOBSCHUTE, YeM OTIIMYAIOTCS J1Ba pUCyHKa. Kakoil MOXXHO chenarb
BBIBOA?

3. HalimuTe 1 momyepKHUTE JIMIIHEE CJIOBO B psAay. OObsiCHUTE CBOE pEIICHHE: TyMaH, HHEH,
00J1aKo, Mblb, IPaj, BOASHON Hap.

4. Bemonnurte paboty no onucanuio. [lpuaymaiite Ha3Banue 1 onbiTa. Jlaiite oTBeT Ha
BOINPOC, MPHUBEIECHHBIM B TEKCTE, BOCIOIb30BABIINCH IPU HEOOXOJUMOCTH MHBIMH HMCTOYHHUKAMU
MH(pOpPMALIUH.

Haneitite 1o kpaeB BoAbl B cTakaH. HayHUTE OCTOPOKHO OIYCKAaTh B BOLY KONEHKH: JIydllle
BCEro, €CiI OHHM OYIyT COCKaJIb3bIBATh MO CTEHKE CTaKaHa Ha JHO. PaHO MM MO3IHO BBl YBUAUTE,
4TO BOJA «BBLIE3a€T» U3 CTAKaHA U HE IepelmBaeTcs yepes Kpail... [Iponoirkaiite KugaTb MOHETHI.
Cxouibko UX OyZieT BCero B cTakaHe, 10Ka, HAKOHEL, BoJa HE HaYHET IepeTeKkarsb yepe3 kpaid? Kakoit

BBIBOA MOXXHO CA€J1aTh U3 3TOI'O onkITa?

Tema 4. Yenexkucnwiii 2az 6 npupooe u e2o 3Hauenue
TekeT 1J19 YTEHUA
JlaBaiiTe pacCMOTpPUM CBOMCTBA BELIECTBA, C KOTOPBIM Ka)K/IbII U3 HAC BCTPEYAETCs KaXK bl
JeHb. OTO YIJEKUCHbli Tra3. B ra3o00pa3HOM COCTOSHMM OH CYIIECTBYET MpHU OOBIYHBIX
temneparypax. OH COREP)KUTCS B BO3AYXE, BBIAENAECTCA B IPOLIECCE MABIXaHUS >KUBOTHBIX U
pactenuii. [1y3pIpbky JINMOHA1a — TOT CAMBI YITIEKHCIIBIN ra3.
[Tpy moBBIILIEHHOM JaBJIEHUU 3TOT ra3 MpeBpalaeTcs B )KUAKOCTh (KHUIKas yriaekuciaora). B

HHH.[GBOﬁ MNPOMBINIJICHHOCTH HCHOJIB3YCTCA KaK KOHCCPBAHT U 0o0o03HayvaeTCsd Ha YIaKOBKE I1O[
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kofoM E 290, a Takke B KaueCTBE pa3phIXJIUTENS TECTA.

[Ipu cunbHOM oOxmaxkaeHuu (mo muHyc 78,5 rpamycoB llenbcus) oH KpuUCTaIIU3yeTCs U
CTAaHOBUTCSA TaK Ha3bIBAEMBbIM CYXUM JIbJJOM, KOTOPBIM IIMPOKO MCIIOJIb3YETCS B TOProBJIE IS
XpaHEHUS 3aMOPOKEHHBIX IPOYKTOB B pedprkeparopax.

Vriiekucliplii ra3 He UMEET I[BEeTa U 3araxa. B oObIYHBIX yCIIOBUSAX OH HE UMeeT U BKyca. OH
HE MOJAECPKUBAET TOPEHHE, TOITOMY €r0 UCHOJIb3YIOT B OTHETYIIUTENAX.

VriieKkuciblif ra3 ConepKUTCS B MOJE3HBIX UCKOMAEMBIX: yTiie, He(hTH, Topde, N3BECTHIKE.

OCHOBHBIMM HMCTOYHMKAMM YIJIEKHUCJIOIO ra3a, CBS3aHHBIMU C JEATEIbHOCTBIO YEJIOBEK,
SABIIIOTCSL:

* MPOMBILIUIEHHBIE BEIOPOCHL, CBS3aHHBIE C TIPOI[ECCAMU CTOPAHUS;

* aBTOMOOWJIBbHBII TpaHCHOPT.

3aoanusn:

1. BommonHuTe OOBIT, cAenaiiTe W 3aluIIMTe BBIBOJA, BOCIOJB30BAaBUIMCh  IPU
HEOOXOIMMOCTH HHBIMU UCTOYHMKAMU UH(OPMALIUH

3anoNHUTe IIJJACTUKOBYIO OYTBUIKY BOIOM JOBEpXy M IUIOTHO 3aBUHTUTE IPOOKY.
[ToripoOyiiTe cxarb OyThUIKy. Temepb mompoOyiTe cxaTh OyTBUIKY € ra3MpPOBAHHOM BOAOW HIIU
auMoHaznoM. Urto Bel 3amevaeTe?

2. 3anoHUTE TaOIHUILY:

Haszpanue BemecTna I'ne ucnone3yercs

VYriekucnbiil ra3

Cyxoit nen

Kunakas yrnekucnora

Tema 5. 3emaa, enympennee cmpoenue 3emau. 3HAKOMCIMEO C MUHEPANAMU, 20PHOTL
nopoooit u pyooii.

Texcmuol 013 umenus:

Texker 1

Bbl y:xe MHoroe 3Haere o cTpoeHuM BceneHHoOW, o nBmxeHHM IiaHeT Bokpyr CosnHia.
OnHOM M3 TUX TUIAHET sIBJseTCs 3eMiisd. 3emiisi — TpeThs niaanetra oT CoJiHIa, HO U €IUHCTBEHHAS
noka nuaHera B COJIHEYHOW CHCTEME M M3BECTHON BceneHHOH, Ha KOTOPON NPOKHUBAET pa3BUTAs
dopma xu3HU. MBI )KMBEM Ha YHUKAJIBHOW TJIAHETE, TaK KaK Ha HEW €CTh BOAA. 3€MHBIC OKCaHBI
3aHUMarOT npuMepHo 70% Bceil MOBEpXHOCTH, a B IMIyOMHY yXoaaT Ha 4 kM. B skuakoit ¢opme
MpecHas BOoJa HAXOAUTCS B peKax, o3epax u B popme aTMoc(hepHOro BOASHOTO mapa,

3emist MHOTrOcioiHa (puc.l).
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Buemnuii cioii mpencraBieH
KOpo#. Ero 3anoiHsoT OKeaHnYecKue

BHYTpeHHee cTpoeHue 3emnu P

OacceliHbl W KOHTHUHEHTHL. 3eMHas

Kopa 3aHuMaeT 5-75 km. Haubonee

ManTua IUIOTHBIC  YacTH  NPSYYTCS  TIOX

KOHTHUHEHTaMH, a TOHKHE — IIO[

klnpo 3emHan kopa

okeaHamM. Temepp naBaTe H3y4YUM
cocTaB 3eMIM IO CJlOosAM: KOpa,
MaHTHSL, SAPO.

3eMHas  KOpa  COIEPKUT

TaKu¢€ DOJICMCHTBI KakK: KHCJIOPOA

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

xene30 (5%), kampumii (4%), u mo 2% maraus, kanus U Hatpus. OHa co3JaHa B BUJE TUTAHTCKUX
IJJACTHH, KOTOPBIE JBUrAIOTCS MO XKUJKOM ManTuH. [lanee, TonumHow B 2890 kM, pacnosaraercs
MaHTHsA. OHa IIpecTaBIeHa CUIIMKaTHBIMU TOpoJaMy, OOraTbIMU Ha MarHui U xeseso.

Brytpu 3emnm pacrnosioxkeHo sigpo. MHTepecHO, 4TO OHO COCTOMT M3 JIBYX ITOJIOBUHOK:
BHYTpEHHee (TBepaoe) ¢ paauycoM B 1220 kKM OKpY>KEHO BHEIIHUM (KHJKOE — CIJIaB HUKEJA U
JKese3a) ¢ TOIMHO B 2180 kM.

[Tnomane noBepxHoctu 3emiuu coctaniseT 510 072 000 kBagpaTHBIX KuiaoMeTpoB. U3 Beeit
TOM TUIom@AaAu Toiabko 29,2% otBegeHo Ha 3emumo, a 70,8% mokpeiTel Bogow. To ecTh, Ha
noBepxHOocTh oTBoAUTCS b 149 000 000 kBagpaTHBIX KHJIOMETPOB.

BrniepBeie mMaccy 3emiun onpeaenun motinaHackuid poktop H. Makemun B 1774 rony. Ilo
pe3ynbTaTaM BBIUMCICHUH, Macca IMJIaHeThl cocTaBuia 5,879 CeKCTHIIMOHOB TOHH. B HacTosmiee
BpEMSsI ATOT MOKA3aTelb COCTABISIET 5,976 CEeKCTUITMOHOB TOHH (MprOIU3uTeNnbHO 6-1024 Kr).

Paccmorpum coctaB 3eMHON Kopbl. CaMblii HM)KHMH CJIOH 3€MHOM KOpbI COCTOMT W3
0asasibTa. DTO TEMHO-CEpbI KaMmeHb. ByinkaHbl, U3Bepras jaBy, BMECTE ¢ HEl BbIOpachlBalOT Ha
MOBEPXHOCTh HIMEHHO 0a3aJbT.

Crnenyromuii cjioil — rpaHutT. OTO TBEpAas ropHas 3€pHUCTasl OpoJa, COCTOUT U3 KBapla,
IIOJIEBOT'O INATA U CIIOABL. [ paHUTHBINA CIIOM MMEETCS TOJIBKO B TOM YaCTH 3€MHOM KOpBI, KOTOpas
HAXOAUTCs 1oJ Marepukamu. [1on MOpCKUM JHOM CIIOsl TpaHUTA HET.

Crenyromuii cioil — ocajouHble TopHbIe TOpoAbl. OHM CO3AAIOTCS MyTeM IpeoOpa3oBaHUs
opraHvyeckux BeuiecTB. Hampumep, kameHb M3BECTHSAK 00pa3oBaH M3 pakyilek. K ocagouHbM
OpOoAaM OTHOCATCS yroJib, INIMHA, IECOK.

[Tocnenuuii cmoit —3emursa. [la, Ta camasi 3emiis, KOTOPYIO MBI 0Opa0aThiBaeM B HaJIICKJIC

HOJY4YUTh Ooratslil ypoxail. TonuHa 3eMHON KOpbl KosiebaeTcst oT 5 10 70 K.
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3aoanus:

1. 3anonHuTe TaOIMILY, MCIOJIB3YS HH(DOPMAIINIO, COAEPIKAILYIOCS B TEKCTE.

HazBanwue CJIOCB, U3 KOTOPBIX COCTOUT 3emis Kakne xuMmdaeckre 31eMeHTEI COOCPKUT

2. Ilpumymaiite 3arojJoBOK TEKCTA.

3. BemonauTe nBa pucynka. Ha ogHOoM m300pa3uTe CTpOeHHE 3€MHOW KOPHI (CJIOM) MO
OKEaHOM, Ha BTOPOM — CTPOCHHE 3eMHOW KOpBI 110J] MaTepukoM. OOBsICHUTE, KaK OyAyT OTIMYAThCS
PUCYHKH.

4, HaSOBI/ITe, KaKH€ BCIICCTBA M3 COCTaBa 3eMHOM KOPBI 1 AJIs1 4€r0 UCIIOJIB3YyCT YCIIOBCK B
CBOEH KHU3HEACATEILHOCTH.

5. Kakue mousatus us TEKCTAa, OTHOCAIIUCCA K CTPOCHUIO 3CMJ'H/I, BaM YK€ OBLIN U3BECTHEL.

6. Ha3oBuTe U3 T€KCTa TpU MOHATHUS, C KOTOPHIMH BBl BCTPETHIINCH BIIEPBHIE.

Tekcer 2

B npupone HacuuTBIBa€TCA OrPOMHOE KOJIMYECTBO MUHEPAJIOB U FOpHBIX nopox. g toro,
YTOOBI TOOJMKE TO3HAKOMHUTCA C HMX MHOroOOpa3sHbIM MHPOM, COBCeM HE 00s3aTelIbHO
OTIPaBIATHCA B IOXOA MO TOPHBIM cHUCTeMaM WiIM paBHUHAM. COBpEMEHHOMY YEJIOBEKY
JIOCTaTOYHO IIPOCTO MPOTYIATHCS 110 POAHOMY FOPOLY U BHUMATEIILHO ONIANETHCS BOKPYT.

Joporu, 31aHus, CTaHIMHA METPONOJUTEHA, SKCIIOHATHI XYIO0XKECTBEHHBIX MY3€€B — B3l
MOXXHO OOHApY>XKUTh TOPHBIE MTOPOJBI U MUHEpANIBL. B cnenuann3npoBaHHBIX MUHEPAJIOTHYECKUX U
IEOJIOTMUECKUX MY3€iX MOKHO MOJIYYUTh IIIyOOKME 3HAHMSI IO TE€OJIOTMM M OJHOBPEMEHHO
no000BaTHCSI KPACOTON PEIKMX NMPHPOTHBIX AKCIOHATOB. HauHeM ¢ MHHepaloB — MPHPOIHBIX
00pa3oBaHMii, 00Ja1al0IMX OTHOCUTENHHO MPOCTHIM M OAHOPOAHBIM CTpoeHueM. MuHepaaorus —
Hayka O MUHEpajax — OJHA W3 APEBHEHIIMX IeoJIOTMYECKHMX HayK. MHUp MHHEpaJIOB HACTOJIBKO
MHOTOJIUK, 4YTO CYIIECTBYeT HEOOXOAMMOCTb B MX KJIaCCHU(PUKALMKU MO Pa3HBIM INPU3HAKAM.
MuHepaiibl, COCTOAIIME U3 OJHOTO XMMHMYECKOIO 3JIEMEHTA, Ha3bIBAIOTCS «CaMOPOIHBIEY». Bcee BB
NUIIeTe UM PUCYeTe MPOCTHIMU KapaHaamamu. ['pudens y HUX coelaH U3 MUHEpana rpadur.
Xumnueckas ¢popmyna storo munepana — C. Takoii xe Gopmynoil obnagaer MuHepall, 3a MHOTHE
CTOJIETHSI CTaBIIMI NOMMYJIIPHENIIUM U JOPOTUM JParoleHHbIM KaMHEM. JTO MUHEpaJI anMas!

K crenyromeit rpynme — OKCHAOB W THAPOKCHUAOB — OTHOCUTCS OAMH M3 CaMbIX
pacrpocTpaHEeHHBIX B 3eMHOI KOpe MHUHEpaoB — KBapll . KBapil jerko HailTh Ha Oepery pexu hiu
o3epa, OOHAPYKHUTh B Kyde CTpoUTeIbHOro meOHs. Ho 3TOT HeB3pauHblid, MPO3payHBIA WITH
MOJIOYHOTO IIBETa «KaMyIlIek» HMeeT Oosee 15 pa3HOBUIHOCTEW: HCKPALIMICS aBaHTIOPHH,
CIIOMCTBIA TOJYIPAroleHHbIH arat, (pUoJICTOBBI aMETHUCT, peauaillinii Mpo3payHeHIii TOPHBII
XpyCTaJlb, YEPHBIA MOPUOH, IIPa3€M I'yCTOrO 3€JIEHOI0 OTTEHKA, IBIMYAThIA PAyXTOIa3, JIMMOHHBIN

49



MOJIYAPAaroueHHbI UTPUH WJIM HAIOMHUHAIOWIMNA IJIa3 KOLIKM KOIIAYWi mia3. boiabIIMHCTBO W3
pPa3HOBHJHOCTEH KBapLa OTHOCATCS K TIOACJIOYHBIM MM IOJYApParoleHHbIM KaMHSIM U
HCHOJIb3YIOTCS B FOBETUPHOM JI€JI€.

K rpyrmme okcuIoB OTHOCHTCSI MHHEpAJ, CIOCOOHBIN 3aCTaBUTH CTPENKY KOMIIaca, OemeHo
BEPTEThCA MO Kpyry. OTO MHMHEpajd MarHeTuT WJIM MarHUTHBIA skene3Hsak. OcoOHSKkOM B
KJIacCU(UKAIIMK CTOAT OpraHMYecKHe MHUHepanbl (KajJbIUT), JMIIEHHbIE KPUCTAJUINYECKOU
CTpYKTYypbl. K HUM OTHOCATCS )eMUYyTr U SHTapb. KeMuyyr — 3TO €IUHCTBEHHBIH M3 IOBEIUPHBIX
MaTepuanoB, OOpa3yIOMIMICS B Tele MOJUTIOCKOB M BIIOJIHE BEPOSTHO, OAMH M3 JPEBHEHIINX
KaMHEH, NCI0JIb30BABIINXCS B KAYECTBE YKpaIlCHUSI.

Hpyroit MuHepasn 3TOH IpyIIbI UMEET MHOI'O MMOTHYECKUX HAa3BAaHUN — «TOPSIIUN KaMEHbY,
«1ap COJHIIA», «CIE3BI MOps». DTO SHTAph WJM HMCKOMaeMas cMoyia. B Kamsix sHTaps MOXHO
OOHapyXXUTh 4Yelylo pbl0, 6a0ouek W IpeBHUX XKYKOB. W3 siHTapss OblLia BBIMOJIHEHA OTIENKa
JIEreHJIapHOW SIHTapHON KOMHATHI B JIETHEW PE3UCHIIMH POCCHUMCKUX uMIeparopoB B [lapckom
Cerue.

Kak ke orauuuTh OAMH MHHepan oT jpyroro? B s3tom Bam nomoryr ocoOble
JUArHOCTUYECKHE IMPU3HAKW: BHEUIHMM BMJI MHUHeEpajia, €ro LBET, 0JIeCK, TBEPAOCTb U JApYrHe.
OcoO0BIX CBOWCTB UJH JUATHOCTUYECKUX MPU3HAKOB Y MHUHEPATIOB JOBOJIHHO MHOTrO. [To3TOMY MBI
paccMOTPUM TOJBKO T€, KOTOpPhIE JIErKO OMpPEHeIuTh, HE 00Janas CHelualbHbBIMH 3HAHHUSIMH B
MUHEPAJIOTUH.

Bo-nepBrix, 1mBet. L[BeT MuHepana — mepBoe, uyTo Opocaercs HaM B Ta3a. Hekotopeie
MUHEpaJbl MOI'YT UMETh ITOCTOSIHHBIN LIBET UM OTTEHOK, APYTUE — MEHSIOT €T0 B 3aBUCUMOCTH OT
npumeced. Hanpumep, KMHOBapp Beerga KpacHasi, a cepa — UMeeT KenTele oTTeHKU. K MuHepanam
C HEMOCTOSHHBIM, MEHSIOMIMMCS I[BETOM MOXHO OTHECTH YK€ YIMOMSHYTBIM HaMU KBapl. MHOrUM
M3BECTHBI ParoleHHble KAMHH — KPACHBII pyOuH, CHHUN canup.

He oOnamas coenuanbHBIMM 3HAHUSMH MOXXHO OIPEAEIUTbh TBEPAOCTh MHUHEpaa.
N3yuaemplii MHuHepan JuOO Ijapamaercs 3TaJOHOM M TOTAAa €ro TBEPAOCTb HUXKE, JHUO0 He
1apamnaercsi ¥ TOI/ia ero TBEpAOCTb BhIIlIE 3TajloHa. HauMmeHnee TBepAblil B 1IKajle — MUHEPAJ TaJIbK,
caMmblil TBepabli — anmas. Hanpumep, ucnbITyeMblil MUHepas [apanaercsi Tona3oM, a caM Liapanaer
anaTuT. 3HAYMT, HAlll MMHEpaJl UMEET TBEPAOCTh, AHAJIOTUYHYIO WM ONMM3Kyro KBapuy — 7. Jlns
OIpesieJIeHHs] TBEPIOCTU MUHEpaja COBCEM HE 0053aTeIbHO UMETh 3TAJIOHHYIO IIKaJly TBEPIOCTH.
MOXXHO BOCHOJIB30BaThCS TE€M, YTO «IOJ pyKoi». Horore Ha pyke mmeeT TBEpAOCTh 2, MeaHas
MOHETa — OoJiee 3, cTallbHOM HOX — OoJee 4, cTekiio — Ooee 5.

HexoTtopble MuHepalibl UMEIOT BKYC (CHIIBBUH), IpyTUE — TOPAT (cepa), TPeThU — IJIaBATCA U
U3AI0T MPU 3TOM NMPHUSATHBIN 3anax (sHTapb). UeTBepThie — pacTBOPAIOTCS B BOJE (TAJIUT), MSATHIE —

KOBKHME (30110T0) M T.J. OnpenenuB OCHOBHBIE JHMAarHOCTUYECKHME IMPU3HAKM MHHEpasa, B

50



JaTbHEHIIEeM MOXHO BOCIIOJb30BATHCS CIPABOYHUKAMHU -OTIPEACIUTEIIIMA MHHEPAJIOB M TOPHBIX
MOpoI, 4TOOBI Y3HATH €ro Ha3BaHUE, OCTAJIbHBIE CBONCTBA U 001aCTH IPUMEHEHUS.
3aoanusn

1.3anonauTe TAaOIMILY, MCIIONB3YSI MaTEPHAll TEKCTA. B KIJIETKAX CTaBATCS 3HAKU «+» U «-»

HaszBanue Berpeuan He Bunen Hu Crpiman VY3nan Hpasurcs
MHHEPAJIOB — TaKou pasy Ha3BaHUE CEroJHs Ha3BaHUE
Pa3HOBUIHOCTEU MUHEpa
KBapua

2.3anonHuTe TabJIMILY, UCTIONb3YS HHPOPMALIMIO U3 TEKCTa

HazBanwue rpymnbsl MUHEPAJIOB [Tpumepsl MUHEPAIIOB, CBoiicTBa 3TUX MUHEPAJIOB
OTHOCSIIIUXCS K TPyIIe

«CaAMOPOOHBIC»

OKCHUIOB U THAPOKCUIOB

OpPraHu4€CKHUC MHUHECPAJIbL

3.CocTaBbpTe QJIrOPUTM ACHCTBUIN JJ1s1 ONIpe/esieHrs TBEpAOCTH MUHEPAIA.

4 Pemnte 3anauy: Mmeercs obpazen muHepana. OH apanaercs CTEKJIOM, HO caM Ilapanaet
MEIHYI0 MOHETy. B Kakux mpenenax HaxOAWTCS 3HAYCHHE €ro TBEPAOCTH. TBEpAOCTh METHOU
MOHETBI U CTEKJIa HallJIu B TEKCTE.

5. 3anumuMTe Ha3BaHHUS TOPHBIX MOPOJ, KOTOPBIE HCMOJB30BAIMCH IPU CTPOUTEIIHCTBE B
MockBe, B TOM MOPSIIKE, B KAKOM OHU MTPUBEJICHBI B TEKCTE:

MuHepasibl ClararoT TOpHbIe TOPOAbI. UTOOBI TMO3HAKOMHUTHCS C TEM, KaK YEIIOBEK
UCIONb3YET TOPHbIE IOPOJbI, COBEPIIMM HEOONbIIYI0 AKCKypcuio Mo croiuue Poccuiickoit
®deneparuu — ropony MockBe U BHUMATEIbHO TOCMOTPUM IO CTOpOHAM. ABTOMOOUITbHBIE TOPOT'H
ropofia MOKpPBITH ac(aabToM, KOTOPBHIA MPOU3BOAUTCS U3 CMECH OUTYMOB C T'paBUEM U IECKOM.
['paBuii, mecok — 00JI0MOYHBIE OCalOUHbIE TOpHBIE TOpoasl. [Iporymsemces no KpacHoil mimomanm.
OnHa BbIMOIIIEHA AUa0a30M — BYJIKAHUYECKOM TOPHOM MOPOIOM, MO COCTaBy OJNM3KOM K 0a3aibTy.
benokaMeHHbIE XpaMbl CTOJMIIBI TMOCTPOSHBI W3 M3BECTHSAKA — OCAIOYHOW TOPHOW MOPOABI
XUMHUYECKOTO WM OPraHUYecKoro npoucxokaeHus. [loctaMeHTsl NaMATHHKOB, HAOEPEKHBIE PEeKU
MOCKBBI, IIOKOJIM 3AaHUH M TOJIbI HA MHOTHX CTAHIIUSAX METPO BBIIIOJIHCHBI M3 KU CJIOM, TITyOMHHOM

MarmMaTu4eckor Mopobl FPaHUT Pa3HOOOPa3HBIX OTTEHKOB U TEKCTYP.

Tema 6. Ammocghepa 3emnu

..Ammocghepa ooxcuensem 3emmo. Oxean, mops,
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peku. Pyuvu, pacmenus, scusommuvie, uenosex — ece
acugem 6 ammocgepe u 6nacooaps eui. 3emis
niasaem 6 6030YUIHOM OKeaHe; e20 8OJIHbl OMbl8AIOM
KaK Gepuiunsbl 20p, max u ux NOOHOMNMCUA, d Mbl
JcuUeM Ha OHe MO020 OKeaud, CO 8Cex CMOPOH UM
OX8AyeHHble, HACKBO3b UM NpOHUKHymule... He xmo
UHOU, Kaxk ammocgepa NnoxKpvleaem 3eleHbl0 HAU
NOA U yed, NUMAem U HeNCHbIl Y8emoK, KOMmopbim
Mbl T10OYeMcs, U 2POMAOHOE, MHO208eK080e 0epeso,
3anacaroujee pabomy COMHEUHO20 y4d, UYMoObl
omoamuv HAM ee 8NOCeOCEUL. .

K.®nammapuon

Texcmul 0na umenusa:

3emisi OkpyxkeHa atMmocdepoil. Oto atmocdepy K. dmammaproH Ha3Bajd BO3AYUIHBIM
okeaHoM. [lo cBoeMy CTpOEHHIO BO3IYIIHBIM OKEaH HANOMUHAET JOM. Y HEro TOXE €CTh CBOU
«OTAXKNY.

IlepBbIii «@Tax» — Tpomocdepa. DTOT CIOH NPOCTUpPAETCs, B cpeaHeM, A0 11 kM Hanx
YPOBHEM MOpsi, U TEMIIEPATypa B HEM IaJIa€T C BBICOTOM.

Btopoii «atax» — erparocepa. OH pacnosiaraercss Mexay 11-M u 55-M KM HaJ ypoBHEM
Mopsi. 37€Ch LApCTBO CTYKU C NPUOIM3UTENBHO MOCTOSHHOW Temmneparypoir 40 rpaaycoB HIDKE
HYJISL.

Tpetuit «aTax» — Mme3ocdepa. ITOT CI0K 3aHUMAET TPOCTPAHCTBO MeXAy 55-M U 80-M KM
OoT moBepxHOCTH 3emiu. Bo3nyx 37aech CHIBHO pa3pexeH. XapaKTepu3yeTcsi IMOHUKEHUEM
TEeMIIepaTypsl ¢ BbICOTOI; MakcumyM (0°C) TemmepaTyphl paclofioKeH Ha HUXKHEH rpaHuIle, mocie
4ero Temreparypa HaunHaeT yobiBaTh 10 —70° umm —80°C .

UYetBepThlil «dTaxk» — Tepmoc(epa. Boznyx emie cuiabHee pa3pexeH. 371ecCh HEBHIAaHHAs
xapa — 1000-2000 rpaxycoB Llenbcusi.

[TaThIit «3Tax» — 9Kk30cdepa, T.e. BHEHHss 00onouka atMocdepsl. Beicota atoro cnos 500-
600 kM. Bo3nyx 31ech pa3pexkeH elie cuibHee, 4eM B TepMocdepe. Temmeparypa Bo3nyxa, Kak U B
TepMocdepe, 37ech BBICOKA U MPOCIEKUBAETCS CIa0bli POCT TeMIepaTypbl C BHICOTOM.

Mpl xMBEM Ha JIHE BO3IYIIHOIO OKeaHa. BcrencrtBue cBoe TSKECTH BEpXHUE CIIOU
BO3/lyXa, MOMOOHO BOJE B OKeaHe, JaBAT HAa HIDKHHE CIOW M CKHMAKT MX. BO3IYIIHBIA CIIOH,
npujeraomui Kk 3emie, uMeeT HauOoJIbLIYI0 IJIOTHOCTh. Bcee Tenma, Haxoxsmuecs Ha 3emie,
UCIBITBIBAIOT JaBiieHHMe Bcell atmocdepbl. Ero HaspiBaloT arMoc(epHBbIM  J1aBICHHEM.
AtMochepHOe naBleHHEe YMEHBIIAeTcs C BBICOTOM. Tak, aTMOcdepHOEe AaBIeHHE Ha BEPXHUX
dTa)KaX BBICOTHOTO 3[JaHUS MEHbIE, 4YeM Ha mepBoM dTaxe. Jns m3mepeHus atmocdepHOro

JaBJICHUS UCMOIb3YIOT MPUOOpHI. OIUH U3 HUX — OapOoMeTp-aHEepOu .
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3aoanusn:

1. IlpoBenuTre 3KCIEpUMEHT M MHONpPOOyiTe O0BsACHUTH HaOmomaeMmoe siBneHue «Boma B
MEPEBEPHYTOM CTaKaHe» (pHc.2).

Haneiite B crakan Bony 10
camoro kpas. llpukpoiiTte crakaH
JMCTOYKOM  TMJIOTHOW  Oymaru W,
MpUACPKUBAS Oymary  JaJOHBIO,
OBICTPO TIEpPEBEPHUTE CTaKaH KBEPXY
nHoM. Temepp yOepute nanoHb. Boma
W3 CTaKaHa He BBIIbETCS.

2. JlaBiieHue aTMOC(EepHOTO

BO3yXxa Ha Oymary OoJbIlie aBICHUS

BOJbI Ha HEC. HpOI[OJ'DI(I/ITe MNpEIIOKCHUE CIIOBAMU U3 OIIKMCAHUS SKCIICPUMCHTA: «Bojga u3 crakana
HC BbIJIMBACTCA, IOTOMY YTO...»

3.3anmonHnTe TAONUILY, UCIIONB3YS HH(POPMAIIHIO, COASPKATIYIOCS B TEKCTE.

PucyHok 2
HazBanune CJIOCB, U3 KOTOPbIX BricoTa cios HaJx YPOBHEM Oco0eHHOCTH U3MEHEHUS
cocrout atMmocdepa MOpst TEMIIEPATyPhl

4. [TpuBenuTe MpUMEpHI MPOSBICHUS aTMOC(PEPHOTO JaBICHHUS BOKPYT HAC.

5. [IpounTaiiTe TEKCT ¥ BCTaBbTE MPOIYIIIEHHBIE CJIOBA!

Haxonsice Ha BBICOKOW Tope, ajJbIMHUCTBl 3aBUHTWIIM KpPBIIIKY IYCTOW IMJIACTUKOBOM
Oytbuiku. Korma oHU CHycTWIMCh K TOIHOXKHUIO TOPBI, TO OOHApYXHIIM, YTO CTEHKU OYTBUIKU
HEMHOTO CMSATHl M BIaBJIEHBl BHYTPh. ByTblika ObUta 3akpbiTa, U TeMIIEpaTypa BO3AyXa B HeH
OCTaBaJlaCh IOCTOSIHHOM, CJI€J0BAaTEIbHO, 1aBJIEHUE BO31yXa B OyThUIKE HE MEHsJI0Ch. CHapy»Ku Ha

OyTBUIKY J1€eliCTBOBAJIO nasienue. [lo mepe cmycka c TOpBI

JaBJICHHUC 1 IMOCTCIICHHO CXKHMMAJIO CTCHKU 6YTI>IJ'IKI/I.

Tema 7. Ynuxkanvhocms nnanemult 3emin. Yciosusn 0nsa cyuecmeo8anus HeusHu Ha
3emae. Ceoiicmea HcUuwvixX OP2aAHUIMOB
«Bce mwl naccasicupvl 00Ho020 KOpaAbas no umeHu
3emns, a 3Hayum, nepececms U3 He20 NPOCMO HEKY-
oa. Bom nouemy ece owcumenu nnanemol O00.HCHYL
coobwa cnacams c60l 0OWULL OOMH»

AnTtyan ne CeHT-DK3101€epu
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Bonpocut ona oocyscoenusn:

— CoruacHbl i1 Bbl ¢ paniy3ckuM nucatenem? [louemy?

— O u4éM 3acTaBisIeT 3ayMaThCs ATO BBICKa3bIBaHUE?

— Kakwue npo0iieMbl, KOTOpbIE TPEOYIOT OT JIFOACH HEOOXOIUMOCTH «CIacaTh CBOW OOIIMIA
JIOM», BbI MOYKETE Ha3BaTh?

— Ilodemy 310 BhICcKa3biBaHHE cTaso dnurpadom 3ausatusa? O yem Oyaem ropoputs? BakHo
JI 3TO JIJIs Bac, mouemy?

Texcm Ona umenua:

YHUKaIpHOE pa3HOOOpa3rue MOBEPXHOCTH 3€MJIM MPOSBJIIETCS HE TOJIBKO B YEPEIOBAHUU
BOJBI U CYIIM. 3€MHast MOBEPXHOCTh — OFPOMHAsI MO3aMKa U3 TMTAHTCKUX PAaBHUH M BBICOKUX TOp,
HEMPOXOJIMMBIX JIECOB M ITyCThIHBb, OOJILIIUX TOPOAOB M HE OCBOECHHBIX YEJIOBEKOM MPOCTPAHCTB.

Ha 3emute BoiaensioT 4 mpupoHbie 000JI0UKH:

Jlutocdepa — TBEpnast od6osouka 3emau. COCTOUT M3 36MHON KOPHI M BEpXHEH 4acTH MaH-
THUU.

I'uapocdepa — Bognas obonouka 3emsu. E€ nmpunsaTo nenuts Ha MuUpoBOW OKeaH, KOHTH-
HEHTaJIbHbIE TIOBEPXHOCTHBIE BO/IbI U TIOJI3EMHBIE BOJIBI.

ATmocdepa — razoBas 000J04Ka, OKpyKaromas miaHety 3emiro. BHyTpeHHssI e€ moBepX-
HOCTh MOKPBIBAET TUApoc(epy U 4aCTUIHO 3EMHYIO KOPY, BHEIIHSISI TPAHUYHUT C OKOJIO3EMHOH 4a-
CThI0 KOCMHYECKOI'0 ITPOCTPAHCTBA.

Buocdepa — obonouka 3emin, 3acenéHHas KUBBIMH OpraHU3MaMH, HaXOAIIAsCS MO UX
BO3JICHICTBHEM U 3aHATAsl MPOIYKTAMHU UX JKU3HEAEATEILHOCTH.

['maBHast 0cOOEHHOCTh 3eMJIM — TO, YTO OHA SBJISAETCS IUIAHETOM KU3HU. 3/1€Ch CIOKUINCH
HEOOXOIMMBIC YCIIOBHUS JIJISl CYIIECTBOBAHUS JKUBBIX OPraHU3MOB:

— artMocdepa 3emin MPOonycKaeT J0CTATOYHOE KOJIHMYECTBO COJTHEYHOI'O CBETA ;

— HEBUIUMOE MAarHUTHOE MO0JI€ B HEApax 3eMJIH 3alUIIaeT €€ OT BPEIHOIO0 KOCMHUYECKOTO
U3JTy4YEHHUS;

— BOJA Ha 3eMJie CYLIECTBYET B 3-X COCTOSIHUSIX: Ta3000pa3HOM, TBEPIOM U JKHJIKOM;

— pacTeHHs, BO3HUKIIME Ha cyllie 3eMJIU, YBEIMUMUIN KOJIMUYECTBO KM CIOpOoAa B aTMochepe.

3aoanusn:

1. Odopmute nHPpOpPMALIHIO, COASPKAIIYIOCS B TEKCTE, B BUAE TAOIUIBI UITH rPpad-CXEMBI.

2. Kak BBl MOKeTe MOy4acTBOBaTh B OXpaHe MHpOBOTO OKeaHa OT 3arps3HEHUs, BeAb JI0
ommxaimero mops 6osiee 1000 kumomerpoB? CocTaBbTe BO3MOKHBIN TIJIaH JICHCTBHIA.

3. BeimenuTe OCHOBHYIO MBICIIH B HIDKENPEACTABICHHOM TekcTe. [IpemnoxkuTe 3aroioBok

TCKCTA:
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CouHIle UTpaer o4eHb OONIBIIYIO POJb B KMU3HU HAIEH IUIAHETHl — OHO MCTOYHHK CBETa M
tenya Ha 3emiie. CoHIIE OCBEUIAET U COTPEBAET HAIIy IUIAHETY, 0€3 ATOro He ObuTa OBl BO3MOXKHA
JKU3Hb Ha HEll He TONBKO YeJIOBeKa, HO Jake MUKpoopraHu3MoB. CoONHIIE — TTaBHBINA (XOTS U HE
€IMHCTBEHHBIN) ABUTATENb IPOUCXOIANINX Ha 3eMJIe MPOLIECCOB.

4. BcTaBbTe MPOIYIIEHHBIE CIIOBA:

3HaueHure aTMocQepsl JUIsl ’KU3HU Ha 3emiie:

- OT MCTCOPUTOB U OMMACHOI'0 KOCMHUYCCKOT'O U3JTYyYCHUS,

- TCIIJI0 B HOYHBIC YacChl,

- JKUBBIC OPraHU3MbI H606X0)II/IMI)IM UL IbIXaHU KU CIIOPOAOM;

- YFHCKHCHBIﬁ ra3 ojis NuTaHus paCTeHHﬁ;

- uepes COBEPIIACTCS KPYTOBOPOT BOJIBI.

5. CocTaBbTe BOMPOCHI K CIEAYIOIMIEMY TEKCTY.

JKuBoit Mup oueHb MHOrooopaseH. CyIIecTByeT OKOJO 2 MIIH. BHJOB KHBOTHBIX, OKOJIO
500 ThIC. BUJIOB pacTEHUH, COTHH ThICSY I'PHOOB, THICSYM BUIOB M €Ile OOJbIIe IMTaMMOB OaKTe-
puii. MHOTHE BHIIBI elie He onucanbl. CTPYKTYpHAs CJI0KHOCTh, THUITBI TUTAHUS, JKU3HEHHBIC ITH K-
JIbl, HCTOPUYECKUI BO3pPACT ITHX TPYII OPraHW3MOB OYCHb CHIIBHO pa3iuvaroTcs. Ho Bce opra-
HU3MBI JODKHBI MMETh HEYTO O0IIee, YTO OTIMYAIO0 Obl UX OT HEKHMBOH MPUPOJLI. DTO 0OMEH Be-
[IECTB U SHEPrUH, CIIOCOOHOCTh K PAa3MHOKCHHIO M Pa3BUTHIO, HU3MECHUYUBOCTh M YMEHHE IPHUCIIO-

cabIMBaTHCS K YCIOBUSIM CPEbI.

6 xnacc
Tema 1. Teno u éewgecmeo. @opma, 06vém, nnomuocmo. Macca. Hzmepenue maccol me.
Eounuuwst maccot

Texcm 0na umenus:

OU3MKN HA3bIBAIOT (PU3UYECKUM TEJIOM HJIHM IPOCTO TEJIOM 000 mpeaMeT. ITO MOXKET
OBITh YEJIOBEK, aBTOMOOMIIb, 3eMJIs, OKpYXKatolas ee atMocdepa U 1axxe TyMaH, 00pa3yrouics u3
BOJISIHOT'O IIapa MpU KUIIEHUU BOJBI.

JIro6oe ¢uznyeckoe TeI0 COCTOUT M3 OIHOTO WM HECKOJbKUX BelecTB. MHoraa Ha3BaHue
BEIIECTBA OTPAKACTCS B HA3BAHUU TeJa: HAIIPUMEDP, Mbl TOBOPUM: «MEIHBIN MTPOBOIY, CTEKIISTHHBIN
CTakaH, MeTaJuIMuecKasi uria, (asHcoBas Tapelika, Pe3WHOBBIA M4, NoxkjaeBas kamisi. CBoWcTBa
... BelecTBa U3y4aeT He TOJbKO (hM3MKa, HO U ONMU3Kasl K HEl HayKa XUMHS.

Kaxnoe ¢usnyeckoe TENO WM SIBICHUE XapaKTepU3yeTCs

OTIpPECIICHHBIMU (U3NYECKUMU BeTMYMHAMHU. BOT HEKOTOphIE TPUMEPHI
(U3HYECKUX BEJIMYWH: Macca, CKOPOCTh, OObEM, BpeMs, TeMIeparypa,

JUIMHA.
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[Tpu u3ydeHuu Ten u siBIeHUI HEOOXOAUMO MPOU3BOAUTE U3MEPEHUS (PU3NUECKUX BEIHUHUH.
Kaxnayo ¢usnyeckyro BEIMYMHY H3MEPSIOT B ONPENENIEHHBIX €IUHHUIAX, KOTOPbIE Ha3bIBAIOT
eMMHUIIAMU U3MEpEHUsl JaHHOH BeanuuHbl. Hampumep: ¢usnueckas BennynHa — mMacca. Eqununa
M3MEPEHUs MacChl — KuiorpaMm. [IpuMepHO Takyro Maccy UMEeT OIMH JIUTP BOIbI. DTO OCHOBHAs
eIMHULA H3MepeHMs] Macchl. EcTh ele He OCHOBHBIE: IpaMM, MUJUIMTPaMM, TOHHA, I[EHTHEP.
Camblii POCTO# CITOCO0 OMpeIeIeH st MACChl Tela — B3BemMBaHue Tea (puc.3).

PucyHok 3 [Ipn B3auMOZEUCTBHM TeEJ, MMEKOIMMX pPa3HYK Maccy, CHIIbHEE
MU3MEHUTCSI CKOPOCTh TeJla, UMEIOIIET0 MEHBIIYIO Maccy.

XapakTepuCTUKOM BellecTBa sBIsSETCS (HU3NYeckas BEIWYMHA IUIOTHOCTh. [ImoTHOCTH
BEIIECTBAa paBHA OTHOIIEHUIO MACChl OTHOPOIHOTO TeJla, COCTOSAIIErO U3 3TOTO BEIIEeCTBa, K 00beMy
tena. C MIOTHOCTBIO PA3JIMYHBIX TBEPIBIX, KUIKUX TEJ U Ta30B Bbl MOXKETE IMO3HAKOMUTHCS MPU
MIOMOIIH CIEIUATbHBIX TAOIHII.

Bonpocwut ona oocysyncoenusn:

- O uém ropoputcs B TeKcTe?

- Uro HOBOrO y3HamM?

- I'ne u xoraa Bel CMOXETE BOCHOIB30BaTbCS STUMU 3HAHUSAMU?

3aoanun:

1. ChopmynupyiiTe 0COOCHHBIE CBOMCTBA BOJIbI, OMIMCAHHBIE B CIEAYIOIIEM TEKCTE.

Bona — onHO M3 caMmbIX pacnmpoCTpPaHEHHBIX BELIECTB Ha 3eMile, OJHAKO €€ CBOWCTBA BO
MHOTHX OTHOUICHMSIX SBISIOTCSA MCKIIOYUTENbHBIMU. Hampumep, MIOTHOCTh MOYTH BCEX BEILIECTB
B TBEPJIOM COCTOSIHUH OOJIbIIIE, YEM B JKUAKOM. Bosia sBIsieTCS BaKHBIM MCKITIOUEHHEM — IIJIOTHOCTh
apaa coctaBisieT 0,9 OT IOTHOCTH BOABI. DTO, Ka3ajaoch ObI, MajJoe OTIMYHE IIOTHOCTH JIbAA OT
TUIOTHOCTHU BOJbI pa3pylliaeT TOpbl: MOMaBIlas B TPEIIMHBI CKaJl BOJA 3aMep3aeT U, IPEeBPaTUBIINCH
B Oosiee «00BEMHBII Jiel], pacIIupsieT ux.

2. «JlomamHss maboparopusi».

TpeOyercss cpaBHUTH NJIOTHOCTh CaXapHOI'o MecKa U MJIOTHOCTh peyHOoro necka. Onummure,
Kakoe 00OpydOBaHHE HEOOXOIMMO JUIsl TIPOBEIACHUS SKCIIEPUMEHTA, KaKue JEHCTBUS BBl JOJDKHBI
BBITNOJIHUTH, KaKWe U3MEPEHUs TPOU3BECTH.

3. BeinuimTe U3 TeKCTa NepeyrcieHHble Gpru3nueckue Teaa B Tabauily. YKaXuTe BEeIlecTBO,

N3 KOTOPOro COCTOUT KaxXa0€ (1)I/ISI/I‘ICCKOC TCJIO.

dusnueckoe Teno BemectBo

4. «BHUMaHMe, cMepTeabHbIA HOMEp!» - TaKk 0OBSBIAIOT LIMPKOBOM HOMEp, OKa3aHHBIN Ha

PHUCYHKE. Ha camom 1u nemne oH Tak omaceH? BrIckaxkute u 06OCHyﬁTe CBOE MHEHHUE.
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Tema 2. Cmpoenue gewgecmea. Amomot u monexynvt. Mooenu amoma.
Texcm ona umenusa:
[Ipenmonoxenue, 4TO BEMIECTBO COCTOUT U3 MEIBIANIINX HEBUIUMBIX IVIa3y YaCTHL], OIHUM
U3 NEPBBIX BbICKa3aJ JApeBHerpedeckuil yuensiii Jlemokput. OH Ha3Basl 3TH 4acTULbl arToMaMu. Bee
OKpY’KalOILME HAC TENNa COCTOAT U3 aTOMOB.
AToMBI 00bEMHSIOTCS B MOJIEKYJIbl. Ha pucyHke n300pa)KeHbl MOJEIN MOJIEKY HEKOTOPBIX

BCHICCTB.

Ce

Monekyna sodopoda MoneKyna Kucsnopoda Monekyna eodbl

Morekyna BOABI COCTOMT M3 JIByX aTOMOB BOIOpOJIa M ONHOro aroma kucinopona. llpu
KOMHATHOM TeMmmepaType BOJOPOI U KUCIOpPOA — raspl. Boma ke mpu KOMHATHOM TemmepaType
HAXOJIUTCS B )KUJKOM U ra3000pa3HOM COCTOSHUH (BOISTHOU Tap).

WntepecHo! Ecmu Bce Tena cOCTOAT W3 MOJEKYJd, TO MOYeMy Tela KaxyTcd HaMm
CIUIOMIHBIMH? OTNBITHBIM MOATBEPKACHUEM MOJIEKYSIPHOTO CTPOEHHS BEIIECTBA CTAlIO OTKPBITHE
BpoyHoBckoro nmxenus. Mosekyabl BELIECTBAa HENPEPBIBHO JBMXKYTCA. MoOJeKysbl BellecTBa
MPUTITUBAIOTCS U OTTAJKUBAIOTCS APYT OT Apyra. B razax MomjekyIbl HaXOAsSTCs IPYyT OT Ipyra Ha
pacCTOSIHHSIX, MHOTO OOJBIIMX pa3MEpOB CaMUX MOJIEKYJI. B KHUIKOCTIX ©  TBEPIBIX
KPUCTAJUIMUECKUX TellaX — Ha PAcCTOSHUAX, CPABHUMBIX C pasmepamu Moinekyil. Ho B TBepasix
TEJax pPAacIOOKEHUE MOJEKYN YIOPSJIOYCHHOE, a B Ta3aX W KHUAKOCTIX — OecrmopsmouHoe. [a3

3aHMMAaeT BECh MPEI0CTABICHHBIN eMy 00bEM.
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B navane 20-ro Beka y4eHbIE YCTaHOBUWJIM, YTO aTOM SIBJISIETCSI COCTAaBHBIM: B HEM €CTh
Ype3BbIYaiiHO Maj0€e aTOMHOE SIIPO, BOKPYT KOTOPOI'O IBHIKYTCS JIEKTPOHBI.
/"’ | B nanbHeiiiemM BBISICHUIOCH, YTO U aTOMHOE SIJIPO — TOXE COCTABHOE:
f Y OHO COCTOUT U3 NPOTOHOB U HEUTPOHOB. Mojenb aroMa BOJOPOAA BBITJISIIUT
O J/  Tak: B LIGHTpE aTOMHOE fIpO, BOKPYr HEro Mo opOuTe Bpamiaercs OAUH
\\«,__ / ANEKTPOH (puc. 4). ATOMBI pa3IMYHBIX BEIIECTB UMEIOT Pa3HOE CTPOCHHUE.
PucyHokK 4

3aoanusn:

1. Uro6bl MOXKHO OBLIIO YBHJIETh MOJIEKYJY Maclia HEBOOPYKEHHBIM IJIa30M, €€ MPUIIIOCh
OBl YBETMYUTHh B MIJUTMOH pa3. Kakum ObI cTam TBOW POCT, €ciau OBl Thl YBEIUYWICS B MHJLTHOH
pa3? HaiinguTe Ha KapTe MUpa HECKOJIBKO CTpaH, Ha TEPPUTOPUN Ka)XAO0H U3 KOTOPBIX KaXKIbIA U3
Bac MOTr Obl B TAKOM CJIy4ae YMECTUTHCSI, €CJIM Obl 3aX0TEN MPHUIIeUb?

2. OnHa MoneKyna YrJIEKUCIOro ra3a COCTOMT M3 OJHOIO aToMa yIjiepola U JABYX aTOMOB
KHUCIOpO/a, IIEHTPhl KOTOPBIX HAxONATCd HAa OJHOM mpsMod (aToM ymiepoga HaxOJUTCS
nocepenune). M300pa3ute cxeMaTHueCKH MOJIEKYY YIJIEKMCIIOrO T'a3a U U3TOTOBBTE €€ MOJENb U3
3y0O0UMCTOK U TIJIACTHIIMHA.

3. Halimure B TEKCTE ONMMCAHME CTPOCHHUS TBEPIBIX TEJ, JKUIKOCTEH H Ta3oB. Eciwm
MPEeICTaBUTh, UTO KaXKIbl YYEHUK Kjlacca — MOJEKyJa, TO, YTO HAIlOMHHAIOT YYEHUKH KJlacca:
KPUCTAJUIMYECKOE TBEPAOE TEJIO, KUIAKOCTh WM T'a3 B CIEAYIOUIMX CUTYAIUsAX:

a) B TOJITI€ Y HOBOTO pacHucaHus?

0) Ha nepemene?

B) BO BpeMsl ypoka?

4. Hy»XHO COCTaBUTh 3ajJiaqy, OTBET KOTOpoil «Toibko Ta3y. BeimenuTe W3 MpoOYMTaHHOTO
TeKCTa MHPOPMALIHIO, KOTOpasi UMEET 3HaUeHHE AJI PEIIeHUs 3TOH 3a1a4H.

5. Haiinute B TeKcTe KIIIOYEBBIE CI0BA, O0OBCHAIONINE CTPOCHUE BEIIECTBA.

6. Kakoe cnoBo nuiHee: MpoToH, Macca, aToM, HEHTPOH, MOJIEKYJIa, IEKTPOH ?

Tema 3. Tennoevie saenenus. Tenﬂoeoepacmupenue men. Hcnonv3osanue seieHus

meny06020 pacuwiupenus 0 UsMepeHus nemnepamypeol.

Texcm onsa umenus.

B okpyxarorieM Hac MUPE MPOUCXOIAT pa3IuyHble PU3NICCKUE SBIICHUS, KOTOPHIE CBS3aHBI
C HarpeBaHWEM U OXJIAXKJEHHEM Tesl. Mbl 3HaeM, 4YTO NpPU HAarpeBaHUM XOJOAHAs BOJA BHadae
CTAHOBHUTCA TEMJIOW, a 3aTeM ropsiueil. TaKuMu CJI0BaMU, KaK «XOJOIHBINY», «TEIJIBIN» U «TOPSTUU»

MBI YKa3blBa€M Ha DPA3JIMYHYI0 TEMIEparypy Tell. SIBIeHus, CBSA3aHHBIC C HArpeBaHUEM WIIU
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OXJIAKJCHUEM TEJl, C U3MEHEHUEM TEMIIEPATyPbl, HA3BIBAKOTCS Mena08bIMU.

OOHMMM JaJIOHBIO CTakaH rops4yero 4asi: TBOS pyKa HauHET HarpeBaTbcs, a 4dail Oyner
OCTBIBaTh OBICTpee. DTOT OMBIT MOKA3bIBACT, YTO MPHU KOHTAKTE JBYX TeNl Pa3HOW TeMIepaTryphbl
MEXIY HHMH TPOUCXOAMT menjonepeoadya. ITOT BHUI  TEIUIONEpeqauyd  Ha3bIBACTCS
mennonposoonocmyio. OHU BellecTBa 00Ja/lal0T XOPOLIEH TErJIONpPOBOAHOCTHIO (HAIpUMEp,
MeTaJljibl), a ApPyrue — IUJIOXOH TEemJIONpOBOIHOCTHIO (HampuMep, IIepCThb, Mepbs NTUL, Oymara,
npoOKa, TKaHb, Pa3JINYHbIE TEMION3OIAUOHHBIE MATEPUAIIBI).

ITonepxu pyky Haj ropsuedl OaTtapeell OTOMJIEHMS — Thl MOYYBCTBYEILb, YTO OT HEE
nogHuMaetrcs Oonee JErkuid Temblii BO3AYX, KOTOpBIM HAarpeBaeT TBOIO pPyKy. OTOT BHJA
Teronepeaay, 00yCcIOBICHHBIH MOTOKAMH ra3a UK KUIKOCTH, Ha3bIBACTCS KOHEEKYUel.

BenomHu, kak jkxapko ObIBaeT y ropsiiero kocrpa. Ho ecnu mMexay JULOM UM KOCTPOM
pasMEeCTUTh XOTS Obl JMCT Oymaru, JMIO MOYYBCTBYET XOJIOA. Tak HpOsBISETCS €lie OOUH BUL
TeNJIoNepeaaun — UsIyueHue.

Tbl, HaBepHOE, YK€ MHOIO pa3 MOJb30BAICA MepMOMempoM — METUIMHCKUM, YTOOBI
U3MEPUTH TEMIIEpaTypy Telsla, CIIUPTOBBIM TEPMOMETPOM, YTOOBI M3MEPUTH TEMIIEPATypPy BOJbI B
BAHHE WJIM TEMIIeparypy BO3AyXa Ha yauue. OTO >KMAKOCTHBIE TepMOMETphl. JlelicTBue
JKUJKOCTHBIX TEPMOMETPOB OOYCIIOBJIEHO PACIIMPEHUEM KUJKOCTHU MpU HarpeBaHuu. Temmeparypy
MBI IPUBBIKJIA U3MEPSATh B Ipagycax Llenscus. Temneparypa 3amep3anusi Bozibl (IIpeBpalieHus ee B
nen) paBHa 0 rpamycam Llennscusi, Temneparypa kunenust Boasl — 100 rpagycam Lenscus. Teneps

Thl 3Haellb, YTO KHUIATOK — 3TO Boja mnpu temmeparype 100 rpamgycos
Llenbcus.
1 . Ho cymecTByroT U gpyrue mKaisl, Harpumep, mkana PapeHreinra,
[} &——i— Peomiopa, KenbBuHa.
. Ha pucynke wu3o0OpakeHa OSKCIepUMEHTalbHas YCTAaHOBKAa, Ha

KOTOpOH MOXHO H3Y4YMTh IIpaBWJIA, KOTOpbIE HYXHO COONIOAATh IIpU

u3MepeHun temmeparypsl. [IpaBuna mpocTteie: TEPMOMETP AOKEH OBITh

MIOMEIIEH B BOJYy U HE KacaTbCsl JJHA ¥ CTEHOK cocyna (puc. 5).

3aoanus:

1.3anummre PucyHok 5 HOBBIE TIOHATHS, CBSI3aHHBIC C TEIJIOBEIMH
SIBJICHUSIMU, B TOM MOPSJIKE, B KAKOM OHU BCTPEYAIOTCS B TEKCTE.

2. Onpenenure, kKakass WH(GOpPMAIKMsA W3 MPUBEICHHOTO HM)KE TEKCTa MMEET 3HAYCHHE JUIS
petieHus: mpoOIeMbl TyprucToB: JKapKuM JIETHUM JTHEM TYPHCTHI B IEPEBEHCKOM KOJIOAIEe HaOpamm
YUCTON XOJIOMHOM BOmbl. Boxy oHM pa3nuiu B rmiacTUkoBbie OyThUTKH. OHU MMOHUMAJH, YTO BCKOPE
BOJla Harpeercd. TepMocamMu TYpUCTBI, K COXKAJIEHUIO, HE 3alaciiiCb, HO UM OYEHb XOTEJIOCh

COXpaHHUTL BOAY MOAOJILIIC XOJIOIIHOﬁ, BCIb CHO TaK MPUATHO OCBCIKUTHCS B Kapy.
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3. O0ObsicHUTE TaHHBIC TpadHKa.
Ceprero nopapuiy J1OMaIIHIOI METEOCTaHLUIO, B KOTOpoi Obul TepmomeTp. Ceprel pemu
NOHAOMI0NATh, KaK M3MEHSETCs B €ro KOMHAaTe TeMmIleparypa B TedeHHe Hs. Pe3ynbTaTbl CBOMX

M3MEPCHHI OH MpeacTaBuiI Ha rpaduke (puc. 6).

Temneparypa,

4. Ucnonb3yst uHGOpMAIIUIO, OTPAKEHHYIO Ha

ol ok

rpaduke, yKaXuTe, KaKoe U3 yTBEPKICHUHN SBIISICTCS

O Tl S S S

BepHbIM: a) ¢ 20 mo 23 yaca B KOMHaTe€ BKJIFOUMIIH

- e b b o

o o

MOUIHBIN HAarpeBarelb,;

6) ¢ 16 no 18 wacoB Temmeparypa B KOMHaTre He

H3MEHIaCh,

b o o e e o ] - e R e e o

EE E E E R b
b o o o -] -
LR BB B

=1

‘R EEE

10 4 18 22 Bpems, 4
PucyHok 6
B) ¢ 10 mo 12 yacoB B KOMHAaTE PE3KO IMOXOJIOAAJIO.

5. Ucnonb3ys npeuiokeHHy0 HH(POPMALIHIO, JaiiTe ONpeesieHue OHATUS «ITUPOMETPY !

IIpeanonoxuMm, 4To B OHOM U3 HAYYHO-IIOMYJISIPHBIX TEKCTOB BaM BCTPETUJIACH CIIEAYIOILAs
bpaza «cnonvzosanue H08020 NUPOMEMPA NO3BOIULO HAM PEUUMb BOZHUKULYTO NPOOIeMY».

[TosicHeHue 3HaUEHUS CIIOBa «IIUPOMETP» B CTaThe HE ObLIIO, 3aTO B CHOCKaX ObLIO YKa3aHO
3HAYEHUE JIBYX IPYTUX CJIOB:

[IupomeTrammyprusi — COBOKYIHOCTb METAJLIYPrHYECKHUX IPOLECCOB, MPOTEKAKIINUX MPU
BBICOKHMX TEMIIEpATypax;

TUTPOMETP — MPUOOP ISl U3MEPEHUS BIaKHOCTH BO3AYyXa.

3anuumMTe OTBET, MOIb3YACh «(POpMyII0i»:

IHupomemp — 5310 (pomoBoif mpu3HaK) -+ (BumoBoOH

OTJIIMYUTENIbHBIN [TPU3HAK).

6. C momomnipto HHGOPMAIHH B IPEATIOKEHHOM TEKCTE OIpe/leNTuTe, Kak Ha3bIBaeTcsl Cocod
TEIJIONEPEaayH, 32 CIET KOTOPOTro 00ECIeYNBACTCS KPYTOBOPOT BO3AYIIHBIX MacC.

KpyroBopoT BO3AyIIHBIX Macc Ha MOBEPXHOCTU 3€MJIM MPOUCXOAUT CIEIYIOIIUM 00pa3oM:
TaMm, IJie NMOBEPXHOCTh Harpera CujbHEe, BO31YX HarpeBaercs ObicTpee U pacumpsercs. Termblit
BO3/1yX MOJHUMAETCS BBEPX, BOSHUKAIOT BOCXOASIIME ITOTOKH Bo3ayXa. [[0NHIBIINCE BBEPX, BO3AYX
OXJIAXK/1aeTCs, CTAHOBUTCA OO0JIee MIOTHBIM U TSDKEIBIM; XOJIOMHBIA BO3AYX OIMyCKAETCSI BHU3.

7 . IlpennoxuTte CBOM PEUICHUS CIEAYIOIMIEH HCUSHEHHOU CUMYAYUU.!

AHTOH HBET C POJHUTEISIMH B JCPEBSIHHOM JoMe (pHC. 7).
B mpomenuyto xonogHyr 3MMY CeMbe AHTOHA MPUILIOCH CHUIIBHO

YBCINMYUTL PACXOAbl HAa OTOIIJICHUC, IMO3TOMY JICTOM OBLIO peucHo
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3aHATbCA  yTEIUIEHHMEM JoMma. B cTpouTenbHOM  MarasuHe Ipelarajiuch  pa3jInuyHbIe
TEIJIOU30JIILIMOHHbIE MaTepUalibl: JJI YTEIJIEHUS CTEH ¢ (acaja U BHYTPU J0Ma; JUId YTEIJIEHUS
YeplIayHbIX TMOMEIICHUN; A YTEIUICHUs IOJIOB; OKHA CO CTEKJIOMaKeTaMH, 00€CHeuHBAIOIIUMU
XOPOIIYIO Terton3osanuo. Ho ¢puHaHcoBbIe BOSMOXKHOCTH CEMBH MO3BOJISLIIN BBIOpATh JIMIIb OJUH
U3 BO3MOXHBIX CHOCOOOB yTemseHus Joma. Ha xakue BOmpochkl JOJDKEH HAMTH OTBETHI AHTOH,
yT0OBI Hanboee YHPEeKTUBHO PemuTh TpodiaemMy yrerienus aoma. ChopmynupyiiTe 3T BOIPOCHI.

Bonpocwt ona oocysymcoenusn:

- YT0 1103BOJINIIO BAMU CIPABUTHCS € 3aaHUEM?

- Kakue 3Hanus, He0OXOAMMO UMETh, YTOOBI BBIMOJIHUTH 3TO 3a7aHue?

- B xakux emni€ ®U3HEHHBIX CUTYyalHsIX BaM HEOOXOAMMBI OyAyT 3HaHUS, TOJyYEHHbIE Ha
3aHATHU?

- Kakoii MOXXHO cieaTh BHIBOLI?

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

Texcm ona umenus:

Bce xopomo 3natoT, yto npu temneparype 0°C nen taet. OnbIThl MOKa3bIBAIOT, YTO J11000€
KPUCTAIIJIMYECKOE TENO (B YaCTHOCTH, JIFOOO0M METalT) MPEBPaIIaeTCs B KUAKOCTh IPU HATPEBAHUU
JI0 OMpeAeNeHHOM TeMieparypsl. [lepexon BemecTBa U3 Kpucmaniiuiecko2o COCTOSHUS B JiCUOKOe
Ha3bIBaeTCA TJIABJICHUEM. TeMIepaTypy, Mpu KOTOPOM MPOUCXOAUT TUIABJICHHE JAHHOTO BEIIECTBA,
Ha3bIBAOT MeMnepamypou niaeieHusl.

[InaBreHwe NbJja 9acTO HA3BIBAOT TasHUEM. /{7 TOro, 4roObl NMPUHECEHHBIH 3UMOM C
VIAHIIBI JISA HaYall TasiTh, OH JTOJDKEH HATPEThCs 10 TeMIIepaTyphl miaBienus, To ecthb 10 0 C.

[Tepexon BemiecTBa M3 KUIKOTO COCTOSIHHS B KPUCTAJUIMYECKOE HA3BIBAIOT KPUCMALIUZA-
yuei. Bona npu 0°rpapycoB llenbcusi HaumHaeT 3amep3aTh, TO €CTh IpeBpallaTbCs B Jied —
KPUCTAJUIMYECKOE COCTOsiHME. MOXXKHO 11 cebe TMpeAcTaBUTh, YTO NPH 3aMEP3aHUM  BOIBI
BBIJICJIACTCS TETLIIO?

KunkocTh MOXKET peBpaTUTHCS B ra3, Ha3bIBaeMblil napom. [IpeBpalenre )XUAKoCTH B rap
HA3BIBAIOT 1Apo0Opasosanuem, a IpeBpalleHue napa B )XKUIKOCTh — KoHOeHcayuell. BoasHol map —
3TO Ta3000pa3HOE COCTOSIHUE BOJIBI.

[TapooOpa3oBanue, MPOUCXOASIICE C TMOBEPXHOCTH >KHIKOCTH, HA3bIBAIOT HCIIAPEHUE.
Hampumep, BciencTBue HcCHapeHUs BBICBIXAIOT JIYXKH, oOpa3oBaBIIMecs moche moxas. Ecmu
OCTaBUTh CTaKaH C BOJAOW HAa HECKOJIbKO JHEH, TO BoAAa U3 HEro UCHapUTCs, Thl YBUAMIIL ITyCTOU
CTaKaH.

[TonabromaiiTe 3a KMISIIUM YaiftHUKOM (pHC. 8)

W3 HocuKka 4yaliHWKa BBIpbIBaeTcs Oenecast CTpys,
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KOTOPYIO MHOI/Ia OIIMO0YHO HA3BIBAIOT MapoM. Ha camom jerne 3To He map, a TyMaH, COCTOSIIHNA 13
KPOIICYHBIX KaIlCJICK BOABI. B0):[a B JOTUX KalICJIbKaX HCIIbITaJIa ((HBOﬁHOG IpeBpaliCHUEC» . MpU
KUIIEHUW BOja MPEBpAaTWIaCh B HEBUJAUMBIA Tap, a map, BBUIETEB W3 4YallHUKA, B PE3yJbTare
OXJIAXKJICHUS TIPEBPATUIICS CHOBA B BOLY.

Ecny mocTaBUTh KacTPIOMIIO € BOIOHM HAa BKIIOYCHHYIO IUIUTY, TO Y€pe3 HEKOTOPOEe BpeMsl y
JHa KaCTPIOJIK MOABATCA ITY3bIPbKH. KOI‘)Ia BOJa MPOrpee€TCsa HACTOJBKO, YTO IMY3BIPHKHU C IMapoOM
JOCTUTAIOT MOBEPXHOCTH BOJBI, OHA 3aKUIIAeT: MmapooOpa3oBaHUE MPOHCXOAUT BO BCEM OOBeMe
JKUJKOCTH, @ HE TOJBKO C €€ IMOBEPXHOCTH. DTO OCOOEHHO XOpOIIO
3aMETHO, €CJIU Ha6J'II'O)IaTB 3da KHIICHHUCM BOIbI B IMPO3PAYHOM qJailHUKE
(puc. 9). Boza 3akumaet, mOTOMY YTO MPH JAHHON TeMIIepaType AaBiICHUE
HACBIIICHUA BOASIHOI'O Iapa CJICTKa IMPEBLIIIACT aTMOC(pCpHOC JaBJICHUC.
Kunenve XuIKOCTM NOPOUCXOOUT IMPHU ONPEACIICHHOW TeMIepaType,
KOTOPYIO Ha3bIBAlOT TEMIIEPATYypOd KHUIeHHs >KUAKocTH. Hampumep,

Temneparypa kumeHus Boasl — 100 rpanycoB llenbcusi, Temmnepatypa

kunenns 3¢upa — 35°C. Ho BBICOKO B Topax BOAa MOXET 3aKHIIETh IIPU Pucynok 9
90°C. Dto cBsi3aHO € TeM, 4YTO aTMOC(EepHOe JaBJIeHHE CYIIECTBEHHO yMeHbIaeTcs. M Hao00poT,
€CJIM JaBJICHHE HaJ| )KUJIKOCTHIO yBEIMYMBAETCS, HAIPUMEP, KOrJa BOJa HAXOAUTCS HIDKE YPOBHS
MOpS UJIK B CKOPOBApKe, KUTIEHUE MTPOUCXOIUT IMpU 00Jiee BEICOKON TeMIiepaType.
Bonpocul ona oocyrncoenun:
- Kakue TensoBblie sIBIEHUS ONUCHIBAIOTCS B TEKCTE?
- I'me u xorga kaxaoMy U3 Bac OyZeT HeOOXOIUMO HCIIOJIb30BATh 3TH 3HAHUS?
- Kakoli MOXHO cIie1aTh BBIBOA?
3aoanusn:
1. lomommHu cxeMy HEOOXOAUMBIMH TOHATHSAMHU. [IpeaBapUTENbHO pPACCMOTPU CXEMY
nepexofia BEHIECTBA U3 JKUJKOTO COCTOSHHUS B
ra3zoobdpasHoe u Hao0opoT (puc. 10)
2.IlpounTtaii TEKCT, TPHUBEACHHBIA HUKE.
CocraBp BONPOC MO TEKCTY, OTBET Ha KOTOPBIA

MOXET OBITh  TaKUM. «llomomy  umo

memnepamypa — niaeieHusi  OpOH3bl  HUJiCE
memnepamypvl N1AGN1eHUS MeOU .

Onupasicb Ha [JaHHBIE apPXEOJOTMYECKUX
WCCIEAOBAaHMUI, MOXXHO CUHATaTh, YTO NEPBHIM
METAJUIOM, KOTOPBIM CTaJl MOJIb30BaThCS YEJIOBEK,

ObLIa Meb. .HIOIII/I yYMCJIU IUJIaBUTh MCAb CIIC
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B 7-6-M TBICSYENETHAX 10 H.9. BO BTOPOM THICSYEIETHH 10 H.3. YEIOBEK HAYYMJICS MPOU3BOIUTH
CIUIaBbl MEM C OJIOBOM — OPOH3bI, KOTOPbIE UMEIH OOJbIIYI0 TBEPAOCTh, YEM ME/b, @ HEBBICOKUE
TeMIIepaTyphl IUIABJIECHUS MO3BOJSUIM M3TOTOBIATH HEOOXOIMMbIE M3/enus JuTheM. He ciydaiino
UMEHHO OpOH3a OMpe/esia 3HAYUTENIbHBINA 110 TPOIODKUTEIILHOCTY JTAll Pa3BUTUS YEJIOBEUECTBA
— OpOH30BBII1 BEK.

3. «JlomamiHss naboparopus»:

Onummre, Kak OyaeTe MPOBOAMTH OIBIT, €CIM HEOOXOIUMO BBINOJHUTH CIEIYyIONIee
3anaHue: «Mccnenyiite B JOMAIIHMX YCIOBMSIX: OCTAa€TCs JM TEMIEpaTypa BOABI CO JIbJOM
MOCTOSIHHOM J10 TeX MOp, MOKa BECh JIEJ HE pacTaery.

4. [Ipoananu3upyiite JaHHbIE B TaOJMIIE U BCTAaBb MPOIYIIEHHBIE CIIOBA B MPEJIOKEHUE:

«B anrOMUHHEBOM JIOXKKE pacIaBUThb KyCOYEK O0JI0OBA, TaK Kak
TeMIIepaTypa ILUIABJICHUS AIFOMUHUS , 4eM TeMIlepaTypa IUIaBJIECHUS 0JI0Ba.
Tabmuua
Bemectso Temneparypa nnaBnenus (rpagycoB Llenbcust)
QTIOMUHUH 660
0JIOBO 232

5. MOXHO 1M MOJNYy4YUTh KUMIATOK M3 cHera? VI3 mepeyucieHHBIX MPOILIECCOB. Kunewue,
oxaaxcoeHue, Hazpesanue, KOHOeHCayus, NiagieHue, KpUCmaiiu3ayus, - BBIOEPUTE TOJIBKO Te,
KOTOpbIe HEOOXOMUMO OCYIIECTBUTh, YTOOBI MOTYYUTh KUISTOK M3 cHera. Pacmonoxurte ux B TOH
MIOCJIEIOBAaTEIbHOCTH, B KOTOPOW OHM JIOJDKHBI INpOTeKaTh. lloMHUTE, 4TO CHEr COCTOUT W3
KPHCTAJIJIOB JIbJIA.

6. B sxapkwii 1eHb B CTEKJISTHHBIN KYBIIUH HAJMIM JeAsHON BoAsl (Pucynok 1). UyTs mo3xe
Ha KYyBILMHE MOSIBWINCH Kanenbku Boabl (PucyHok 2).

3aoanua:

1. OnumuTe mpouece, BBI3BABIIMHI MOSBIICHUE KameJIEK BOJbI CHApYy’>KHU KyBIIMHA:

PucyHok 1 PucyHok 2

2. ITouemy KameJbKU HE TOSBISIIOTCS Ha BHEIIHEW CTEHKE TepMOCa, 3allOJTHEHHOTO TaKOH ke
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JEeITHON BOOM?
Tema 5.1. Ilpeocmaenenusn o Beenennoii

Texcm Ona umenusa:

C nmaBHMX BpeMEH CyIIECTBYEeT IIOBEpPbE, 4YTO, €CIM 3arajarb JKEJIaHHUe, CMOTps Ha
NaJarollylo 3Be3qy, OHO 00s3aTenbHO cOyaeTcs. A 3aAyMbIBAINUCh JIU Bbl O IPUPOJIE SIBICHUS
MaJalomunX 3Be31 U BooOIIe o0 kocMmoce. [laBaiite oTkpoem miist cedst, 4To ke Takoe BceneHnas,
I'anaxktrka, ConHevyHasi cucrema, 3B€3JHbII J0X/b, METEOPUTHI U METEOPBHI.

Bcenennas — 310 mpocTpaHCTBO, BKIItOUaroiiee B ceds abcomotHo Bee: ColHIile, NMIaHeThl,
Hanry [anakTuky, MUJIITMAapAbl IpYrux ranaktuk. Ho uro takoe nawa I'anakmuxa? 10 3Be3qHAs
cucTeMa, B cocTaBe KoTopoil Haxoautcs Hamie ConHie. 3Be3Has CHCTeMa COCTOUT M3 3BE3I.
3Be3/1bl MPEACTaBSIIOT COOOM IIapbl M3 ropsdero, 1mno OoJbLIEH YacTW MOHU3MPOBAHHOIO, rasa.
3Be3/1bl U3IY4atoT CBET. B Hepax 3Be3/1 MPOUCXOIUT TEPMOsIEpHAs peaKiusl.

Hama ConHeuHas cucTeMa COCTOUT U3 OTPOMHOIO KOJIMYECTBA Pa3IMUHBIX HEOSCHBIX Tell, B
LeHTpe KoTopblX HaxomutTcss ConHue. VIMEHHO OHO yAEpKMBAET BCHO «KOCMHYECKYKO CEMBIO»:
IJTAHETHI U KOMETBI, aCTEPOUIbI U METEOPhl, KOCMHUYECKYIO IbLIb.

[Tnanetsr Bokpyr CosHIla BpamiamTcs M0 OpOUTaM, KOTOPbIE MPEACTaBISIIOT coOoi Gopmy
AIUIAIICA — BBITAHYTOM OKpyXHOCTU. B nopsake ynanenus ot CojHIIa OHM PacloJiararoTcsl B TAKOH
nocienoBatenbHocTd: Mepkypuid, Benepa, 3emust, Mapc, HOnutep, CarypH, Ypan, HentyH.
Bokpyr Bcex mmanet, kpome Mepkypusi I Benepbl, oOpamaroTcss MX €CTECTBEHHBIC CITyTHHKHU.
CnytHuk niaHeTs! 3emis — 3T1o Jlyna. M3-3a Toro, yto JlyHa — camoe 6i13k0e KOCMHYECKOE TEeJI0
[0 OTHOILIEHUIO K 3eMile, €€ YIaJoCh HM3yuyuThb HaumydmuM obOpasom. Ha Jlyne ortcyTcTByer
arMocdepa, a Ha TIOBEPXHOCTH €CTh MaTepPUKH — TOPHBIE paiioHbl, U MOpsi. Mopsi — 3TO 3aCThIBIIAS
ByJIKaHWYecKas JlaBa. BbicoTa HekoTophIX rop nocturaet 9 kM. TemmnepaTtypa nosepxHoctu JIyHsl B
nozconHeqHoi Touke okojo + 130° C. Temneparypa noBepxHocty JIyHbl HA HOUHOM CTOPOHE OKOJIO
—170°C. Taxxe ecTb OrpOMHBIE KpaTepbl, 00pa30BaBIIMECS B MECTaX yIapoB METEOPUTOB. 3eMIIS
umeer auametp 12742 kM, a Jlyna — 3474 kM, uTo npuMepHO B 4 pa3a MEHbIIE JuaMeTpa 3eMJIH.
Huametp Connua paBen 109 nuamerpam 3emin.

Memeopbi — siBieHUs, HAOIIONAONIMECS B BUJIE KPATKOBPEMEHHBIX BCIIBIIIEK, BO3HUKAIOIINE
IpU CrOpaHUU B 3eMHOU arMocepe MEIKUX METEOPHbIX OObEKTOB (HANpHUMEp, OCKOJKOB KOMET
WJIM aCTEPOHJIOB).

CnenyeT pa3nuyarh METEOPbl U METEOPUTHI. MeTeopoM HasbIBaeTcss He caM 00BEKT (TO eCTh
METEOpHOE TeJo), a SBJICHHE, TO €CTh €ro CBETALIMicsA ciien. DTo sBICHHE OyleT Ha3bIBaThCs
METEOpOM HE3aBHUCHUMO OT TOr0, YJIETUT JIM METEOpPHOE Telo U3 arMochepbl B KOCMHYECKOE
IIPOCTPAHCTBO, CTOPUT JIM B HEN WM YIaJeT Ha 3EMJII0 B BUJE METEOPUTA.

Memeopum — TCJIO0 KOCMHYECCKOIO MPOUCXOXACHUA, YINABIICC HA MOBEPXHOCTH KPYIMHOI'O
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HeOEeCHOro 00beKTa.

36630nbIM  unu  MemeopHbiM  00)COEM  HA3bIBAIOT METEOPHbI MOTOK  OOJbIION
WHTEHCUBHOCTH.

[locne Bbicanku amepukaHueB Ha JIyHy OodeHb MHOrME JIIOIM Ha IJIAHETE BEPHUJIM, YTO B
Hayase XXI Beka yke HUKOro He OyAyT YIUBISAThH IYyTELIECTBUS B KOCMUYECKOM IMPOCTPAHCTBE.
OnHako 10 TakoM peajbHOCTH €Ille O4YeHb Aaneko. HecmMoTps Ha aKTHBHYHO J€ATEIbHOCTb,
BEAYIIYIOCS B OTOM HAIpaBJICHUH, B OIIDKaiilliee JECATHIICTHE BPSA JU YIAacTCs pean30BaTh
nofoOHbIN cueHapuil. brnaromapst M3yd4eHHIO KOCMHUYECKOIO MPOCTPAHCTBA MOKHO HE TOJBKO B
OyaylieM OpraHU30BBIBaTh IMOJETHl Ha JPYyrHe IJIaHeThl, HO M YJIy4IIUTh >KU3Hb Ha 3emie.
HccrnenoBanus B 3TOH 00JAcCTH MO3BOJSIOT TMOJydaTh II€HHBIE CBEICHHS, CIOCOOCTBYIOIIHE
pa3paboTKe HOBBIX TEXHOJIOTUH.

Bonpocwut ona oocyscoenusn:

- O uém roBopuTcs B TeKCTE?

- Uto HOBOTO BBI y3HAJIN?

- I'ne u xoraa Bel CMOXETE BOCHOIB30BaTbCS STUMU 3HAHUSAMU?

3aoanusn

1. CTpouTensCTBO OrpPOMHBIX TEJIECKOIIOB Ha 3eMJie M pa3MelieHue KOCMHYECKHX
TeneckornoB, TakuX, kak «XABBJD», Ha okoo3eMHON OpOUTE, CTOUT COTEH MUJUIMOHOB J0OJIJIapOB.
[TpuBenuTe apryMeHThl «3a» MU «IPOTUB» HEOOXOJUMOCTH OIPOMHBIX (DMHAHCOBBIX 3aTpaT Ha
ACTPOHOMHUYECKHUE HCCIIEIOBAHNUS.

2. IIpennonoxuM, BBl y4acTByeT€ B IPOEKTE CTPOUTEIHCTBA JIyHHBIX oOuTaeMmbx 0a3. Ha
KaKue BOIPOCHI HYXHO HAWTH OTBETHI, HpEeXJe YeM Hayarh CTpouTenscrBo? Chopmynupyit
HECKOJIbKO TaKHUX BOIPOCOB.

3. BeimuimTe U3 TeKcTa TPU CyIIECTBEHHBIX NMPU3HAKA, IO KOTOPHIM HEOECHOE TEN0 MOKHO
OTHECTH K 3BE3/aM.

4. MckmrounTe NMILHEE MIOHATUE B pSAAY: 3Be3/bl, Beenennas, ['anakruka, 3emis, 1BUraTens,
MeTeoput. OOOCHYITE CBOE pellICHHE.

5. CocTaBbTe BOIPOCHI, [0 OTBETAM Ha KOTOPBHIE BBl CMOXKETE MOIYYUTHh MPEACTaBICHUE O
ctpoeHuun BeeneHHoM.

6. Ha ocHoBe wmH(poOpMamuu, MOJY4EeHHOW M3 TEKCTAa, CACNANTE BBIBOA O TOM, KaKHe
BO3MOKHOCTH OTKPBIBAET pa3BUTHE KOCMOHABTUKH.

7. IlocTpoiiTe nuarpammy, IO3BOJSIONIYI0 OLIEHUTh COOTHOLIEHHE pa3MepoB CoiHia,
3emnu, JIyHBI.

Tema 5.2. Mooenv Conneunoit cucmemst. H3yuenue u uccneoosanue Jlyno.

Hccneoosanusn onuscannmux naanem — Mapca, Beneput
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Texcm 0na uzyuenusn:
Cmpoerue ConHewHou cucmemb! Hama Coxneunass cucrteMa COCTOUT U3 IICH-
TpanbHOro Tesa CoJHIa U TIJIaHeT, KOTOPhIe BpallaroT-

cst mo cBouM opobutam Bokpyr Cousnil (puc. 11). Uem

Ieamnn

Qoutep Carypn  Ypan Henrtyw '
é Q » M Onnke k CoHIy pacrosloKeHa IIaHeTa, TeM ObICTpee
JBUKETCS M MCHBIIIC BPEMCHHM OHA TPATHT HAa OJUH
obopot. Bcero Bokpyr ConHila Bpamiaercs 8 riiaHer.

CBoM MMeHa TIaHETHI MMOJIY4nJid B 4ECTb PUMCKHUX 60-

roB. Mexnay opoutamu Mapca u FOnutepa HaxoauTcs

PucyHok 11

MOsIC aCTEPOUIOB, 3a opbuTol HemTyHa HaxoauTCs mo-
ac Koitnepa u 3a nosicom Koiinepa, BeposiTHO, pacnionoxxeHo obysako Oopra. PaccMoTpuM ocHOB-
HBIE XapaKTEPUCTUKH IIJIAHET.

Op6uta nnanetsl Benepa Bropas ot Conmnna. ['ox Ha Benepe mnmutes 225 cyTok, a OuH
000opoT BOKpyr ocu 243 cyTok. B oTianuue ot Apyrux mniaHeT, BeHepa Bpamaercs B CTOPOHY Ip O-
TUBOIIOJIOXKHYIO CBOEMY JBMKEHHUIO 110 opOuTe. Benepy nHoraa Has3bIBalOT «cecTpoi 3emiin», mo-
TOMY 4TO 00€ IUIaHEThI TOX0KH pa3MepamMu, CUJION TSKECTU U cocTaBoM. OHAKO YCIIOBUS Ha ABYX
IJIaHeTaX O4eHb pasHbie. ATMochepHoe AaBiaeHue Ha Benepe B 90 pa3 GoJibllie 3eMHOTO U COCTOUT
Ha 96% U3 YrIeKucnoro ra3a. YTriaeKUCIblid ra3 co3/1aéT NapHUKOBBIN 2P EeKT, TOITOMY BOJIU3H IMO-
BepxHOCTU Beneps! Temmeparypa okoiso 450°C! IToBepxHocTh BeHeps! 3akpbiTa rycThIMH OOJlaka-
MU, COCTOSIIIUMH U3 Kamejek cepHoil kuciorbl. B atmocdepe Benepbl MomHUM OBIOT B /1Ba pasa
yalie, 4eM B 3eMHOU. [Iprupoaa Takoi 3JeKTpUYeCKO aKTUBHOCTH ITOKA HEM3BECTHA.

N3-3a mioTHON aTMOc(epbl OCBEUIEHHOCTD AK€ B MOJIEHb 0ueHb cinabas. Ha noBepxHocTH
Benepbl 00HApyKEHBI THICSYH JPEBHUX BYJIKAHOB, M3BEPraBIINX JaBY, Pa3aoMbl, ropsl (puc. 12).

Pucyrok 12 Camas 3HaKomasi M caMasl U3y4YEHHas IUIAHEeTa —
3emis. 3emuis, B orauuue oT Mepkypus u Benepsl, nme-
€T OJMH eCTeCTBEHHbIN cnyTHUK — JIyHy. Paguyc JlyHsl
Bcero B 4 paza MeHbuIie paauyca 3emid. [Toatomy 3em-
JII0 YacTO HAa3bIBAlOT «IBOMHOW IuIaHeToW». IloMHBIN
obopot Bokpyr 3emuu JlyHa coBepmaet 3a 27,3 CyTOK.
3a 3710 ke BpeMms JlyHa nenaer oguH 000pOT BOKPYT CBO-
eil ocu, MO3TOMYy OHa MOBEPHYTA K 3eMJie BCeraa OAHOM
cropoHoi. Ha Bugumoii cropoHe JIyHbl MHOrO TEMHBIX

Y4acTKOB, UX Ha3biBatoT Mops. Hanpumep: Mope [Jox-

neit, Mope Scnoctn, Okean byps. JIyHHBIE KpaTephl MOTYYHIN UMEHA U3BECTHBIX Y4EHBIX. CaMbl-

MU KpPYIIHBIMH KpaTepaMHU ¢ JIy4eBOH cuctemoin sBisrorcsa Tuxo, Kemnep u Konepnuk. I'opHbie
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XpeOThl NOMYUYUIN Ha3BaHuUs 3eMHBIX rop (Kaskasz, Anbnbl, [Iupeneu u np.). Ha oGpatHoii cropone
JIyHbl MOpel Mait0. 31eCh MHOTO KpaTe€pOB, Ha3BaHHBIX B YECTh 3HAMEHUTHIX Jroen 20 Beka. 13-3a

MaJioro TsAroteHus Ha JIlyHe HeT aTMoc(ephl.

Sobtme Asimcs H
v ¥ s ¢ nmanera Mapc (puc. 13) Ha3zBaHa uMeHeM Oora
o e 3me  Mape pe (puc. 13)
Pawmerges 1021527 - AL

BOIHBI 3a KpacHOBAThIi OTTEHOK, OOYCIOBIECHHBIN
HaJIM4MeM B KOpe OKHCIOB xerne3a. [limanera umeet nBa
HEOONBIINX CITYTHUKA HEMpaBuWIbHON (popmbl Doboc u
Jlefimoc («cTpax» M «yKac») — CHyTHUKH BOWHBI. Ha
Mapce ectb atmocdepa, naBieHue koropoit B 150 pa3

cmabee 3emHoro. Ilostomy nHa Mapce Oonbioif

Pucynon 13 nepenan  Ttemmeparyp ot +25°C  go  -125°C.
[IpumeuarenbHOl ocoOeHHOCTBIO Mapca sBisieTcs
OrpOMHBIN KaHbOH MapuHep nimuHoi moutr 5000 kM, mupuHoi 10 200 kM 1 TIyOuHOM 10 5 kM. Ha
Mapce HaxonuTcsl camas Beicokasi ropa B ConHedHol cucreme — Byiakad Onumn BeicoToi 27 kM. B
koHIe 19 Beka uTanbsaHckuil yuéHblii Ckuanapeiuid oOHapy>KuJ B TEIECKON JIMHUM, Ka3aBLIMeCs
IIOYTH NPSAMBIMH, KOTOPbIE OH Ha3BaJl “‘MapCHaHCKMMM KaHanamu . C TeX IOp y4€HbIE MBITAINCH
HalTU Xu3Hb Ha Mapce. M3MeHeHre 1BETa MOBEPXHOCTH Mapca yu€Hble CBS3bIBAIU C POCTOM
pacTeHUl U cMeHOW BpeMEéH roma. PeanbHOCTh OKa3anach mpo3anvyHeirl. Haj moBepxHOCTHIO
IUTAaHETHl YacTO AYIOT CHIIbHBIE BETPbI, CKOPOCTh KOTOPHIX aoxoauT a0 100 m/c. Hebonbmas cuna
TSHDKECTH TO3BOJISIET JlaXKe pa3peKEHHBIM MOTOKaM BO3JyXa MOAHMMATh OIPOMHBIE OOJaKa IMbLIH,
o0pasys mblaeBble Oypu. B 70-x romax mpomuioro Beka ObLTM OOHApy>KEHBI pycia peK, KOTOpbIe
OKa3aJuch BbICOXIIMMHU. B Hactosmiee Bpems Boga Ha Mapce oOHapy»eHa TOJNBKO B BHJIE JIbJa,
KOTOPBIN HaXOMUTCS B MOJAPHBIX Imankax. JKusHb Ha Mapce Tak U He oOHapy)XKeHa HU B MPOIILIOM,
HU B HACTOAILEM.
3aoanusn
1.Mcnonb3ys TEKCT U TaOIIUILy, OIPEAEINTE, Ha KaKUE JIBE TPYIIIbI MOXKHO Pa3AeIuTh BCE

IJIaHeThl 1o uX Macce. CBOE pernieHnit 000CHYHTE.
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OCHOBHbIE XapakKTepucTtuku nnaHeT ConHe4vyHou
CUCTemMbI

Nnaxerta Awanete | Macca | Opt#mane | Mepoa | CyTkm
| Haii obpauge

anwye, 2.
| PRS2 wun, ner

Mepkypuin| 0,38

2.BHuMarenbHo pPaccMOTPUTEC I/I306pa)KCHI/IH Ha PUCYHKC. HazoBuTte IJIaHCTHI, OOBSICHHUTE

CBOE pEIIEHHUE.

lNMnaHeTbl 3eMHOM rpynnbl

© *

0% o

0,53 Paamepbl nnaner a8
4 paguycax 3emnm

3.CpaBHute noepxHoctd Beneprl u Mapca. BHecure HaliieHHbIE OTIIMYM S B TAOJIHILY.

[Ipennoxxure Ha3BaHUS CTOIOLOB TAOJIHUIIBI.

+25°C no -125°C

KanboH MapwHep . Fopa OnumMn-
4 Cambiit SonbLUOK
BynkaH ConHeyHou
cucremol

4. Onpenenure nuuHee noHATHe B psany: Okean byps, Bynkan Osnmmn, Kpatep Kenep,

Mope Scnoctu. OG0CHYITE CBOE pEIICHHE.
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5.Bepuo mu noetcs B necHe? [logTBepan CBOI OTBET CI0BaMU U3 TEKCTA: « Ymeepowcoaiom

KoCMOHasmvl U Meumamenu, ymo na Mapce 6yoym s010HU yeecmu...»

Tema 6. Ilapcmea scusoii npupoost
«Becb oepommvlil Mup Kpyeom meHs, HAOO MHOU U
1n000 MHOU NOJIOH HeU3BECMHbIX MAlIH.
A 6y0y ux omxpwvleams 6Cl0 HCU3HL, NOMOMY YMO
9MO camoe yeieKamenbHoe 3aHAmue ¢ Mupe»
B. buanku
Bonpocul ona oocyrncoenusn:
- CornacHbl Jid BBl C MHEHUEM MU CATENS, ToueMy?
- Uto 1aér KaxxJ10My 4€JI0BEKY 3HAaHUE TPUPOIBI?
- I3 KakuX MCTOYHUKOB HH(POPMAIIMH MOXKHO MOJIy4aTh HEOOXOIUMBbIE HaM 3HaHHS O IpUpoae?

Texcmot Ona umenusn:

YT10 Takoe MXHU M JHIIATHUKHA

Mxu 1 nUIIaiHUKY TOSBUJIMCh MUJUIMOHBI JIET Ha3aa. OHU KUJIK €lll€ BO BpEMEHa JUH O-
3aBpOB, U IO C€H JeHb Ha BallyHaxX, Ha JEPEBbSAX M MPOCTO HA BIAKHOW 3eMJe MOXKHO OOHapy-
JKUTh 3TU PacTeHUs. MXU OoueHb pa3HOOOpa3Hbl. Y HEKOTOPBIX U3 HHUX TEJI0 PACUJICHEHO Ha CTe-
0enb ¥ TUCTHS, a Y HEKOTOPHIX OHO MPEICTABIISICT COOON €MHOE TEJI0 — CIOSBHIIIE.

Mxu. HekoTopsie ydeHbIe CYUTAIOT, YTO MXH MPOU3OILIN OT 3€JICHBIX MU OypPBIX BOJO-
pocieil, a HEKOTOpbIe YTBEPIKAAIT, UTO UX MPEJKaMH SBISIOTCS HU3IINE MCUIOPUTHL. Tak mim
uHave, OONBIIMHCTBO CXOISATCS HA TOM, YTO MXU U JIMIIAWHUKU CTAlld TYTMKOBOW BETBBIO IBO-
monuH. To €CTh, BCEBO3MOXKHBIE MAMTOPOTHUKHU, IIBETHI U JE€PEBbS BEAYT CBOIO POJIOCIOBHYIO HE
OT HUX, @ OT BEIMEPIIUX MCHUIO(PHUTOB.

Y MXOB M JIMIIAMHUKOB HET ceMsH. OHU pa3MHOXAIOTCS CHOpaMHM — MeJIbYalIlIMMH IbI-
JMHKaMU, HE 3aIIUIIEHHBIMH OOOJOYKOW M HE COJEpKAIMMH MUTATENIbHBIX BemlecTB. Coequ-
HUTHCSl «OTLIOBCKAS» M «MaTE€pPUHCKas» NbUIMHKA MOT'YT TOJIBKO B
BoJe. M3-3a 3TOr0 Mb OAHA U3 MUJUIMOHOB MBUIMHOK MOXET Ipe-
BpaTUTHCS B HOBOE pacTeHue. ['opa3mo 3¢ dexTuBHEee Apyrou cmo-
c00 pa3MHOKEHHMsI, KOT/Ia 4acCTh PACTCHHS OTIEISACTCS U pa3pacTa-
erca. Kcratu, Tak MOryT pa3MHOXKaThCA NMPAaKTUYECKU BCE pacTe-
Hug. OJHAKO TaKk HOBOE PACTEHUE IMOSIBUTCS PAIOM, a CIIOPHI BETEP
MOXET YHECTH 32 MHOTHUE KAJIOMETPHI OT PACTCHUS-KPOTUTEIS.

Y MXOB HET KOpPHS, €CTh JIUIIb YK€ 3HaKOMBIE HaM BBIPOC-

ThI-pU30UAbI, KOTOPBIMH PACTCHUC KPCHUTCA K 3EMJIC, KAMHIO HJIN




nepeBy. M3-3a 3T0ro Mox He MOXKET MOJIy4aTh BOLY M a30T U3 OYBLL. [[03TOMY MXU nocensroTcs
B CBIPBIX MECTaxX, I1¢ OHU MOT'YT BCEU ITOBEPXHOCTBIO BIIUTHIBATE BOJY U IUTATEIbHbBIC BEIIECT-
Ba, paCTBOPEHHbIE B HEM. Yallle BCero Mxu pacTyT Ha MOYBE, B KOTOPOW MaJio MUTATEIbHBIX Be-
IIECTB — BE/b 371€Ch UM He OyAyT MEIIaTh PacTH APYTrue pacTeHUs.

JInmalHUK — 3TO OYE€Hb MHTEPECHOE pacTeHHe. TouHee, ero U paCTEeHWEM Ha3BaTh TPy II-
HO. Benp nmumaiiHUK — 3TO BOAOPOCIHU U T'PpUOBI, )KUBYIIHE BMecTe. ['pub ymeeT BIUTHIBATH BOAY
M a30T U3 MOYBBI, a BOJOPOCIH, KUBYIIME HA €r0 MOBEPXHOCTH, YMEIOT OCYIIECTBIATh (POTOCHH-
Te3, 00pa3ys U3 BOJABI U YIJIEKHCIIOrO ra3a moj J1eHCTBUEM COJHEYHOI'O CBETa YrieBOABl. Takum
00pa3oM 3TH JKHMBBIE OPraHU3Mbl OTJIMYHO JOMOJHAIOT ApYr Apyra. ['pub m Bomopocis Tak Xo-
pOIIO MPUCTIOCOOMINCH APYr K JPYyry, 4To oOpa3oBajii HOBOE pacTeHHE — JMIIAaHUK. Takoe
TECHOE B3aUMO/ICHCTBUE HA3bIBAETCS CUMONO30M.

Mxu ¥ JIMIIAHHUKY CUMTAIOTCS OYEHb HECOBEPLICHHBIMHM pacTeHUAMH. OIHAKO UMEHHO
3TO «HECOBEPLICHCTBOY» MO3BOJISIET UM J)KUTh B TAKUX YCIIOBUSX, IJ€ JIOObIE IPyrue pacTeHUs He
CMOr'yT cyliecTBoBaTh. OHHU JIETKO NMEPEHOCAT JaXke TNIyOOKoe 3aMOopakMBaHUE U MOCIeAYIoIee
BBICBIXaHUE. bilarogaps ToMy, 4TO MXU U JUIIAHHUKHA HEBEPOSITHO HENPUXOTIIMBBI, OHU PACIp O-
cTpaHeHbl o Beel maneTe. OHM pacTyT Jaxke Ha moOepexbax AHTapKTHbl! YdeHble Bo3jara-

FOT Ha JUIIAHHUK OOJIBIINE HaJACXKAbI, IBITAasACh BhIpAalllUBATh 3TO paCTCHUEC B KOCMOCC.

3aoanusn:
1. BuumarenbHO paccMOTpuTe pUCYHKH. C MOMOIIBIO MOJYy4eHHON HH(OPMAIUH JIOTOIHUTE
TIPEIOK CHUS:

Cmebenv xeouia

Cmebenv naiayna
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CMOPOHOCHBIN ' neTHWIt noGer

\

- Konocok

- ' CriopaHrui

ctebenb |
i Ndrpccaiaai aecennuﬂ*-
KOpeHb - noGer

2. C IIOMOIIBIO HpI/IBe,I[éHHOl"O OIIMCaHuA IIJICCCHU nonpo6y1‘/'ITe JOKa3aTrb, 4YTO IINICCCHBb — TOXKC

TpUOBL

MNnecHeBble rpuodhbl

Mnecens NORBNAIWASCA Ha Xneda !
ARYTHX NPORYKTAX

Tome PHGes.

MNnecanb NOXOMA HA CTYSSHWCTYIO

NNERKY HIN KYCONEK

Gapata — 3N@Noro, ceporo, Syporo.
HexoTopsie Brgy

NNECEHH HENONLIYIOT B ChIPGRENan 4NR
NPRAANNA ChIpy

ONPEQENEHHOMN apoMaTa. MHorme sugel

AHTHEHOTHIOB, DEPMENTOR,
CTEPORAHEIX FOPMOHOE.

3.CornacHsl 1 BbI ¢ yTBepkAeHUEM: «['prlbI HE pacTyT B oropoae»? O00CHyiTe CBOE MHEHUE.

4. Kakue u3 yKka3aHHBIX POJICTBEHHBIX pacTeHuil nmpouspacrarot B Poccun?

[Tnaynsl. CrIOLIHBIME 3apOCIIsIMU NIPOU3PACTAOT B XBOWHBIX Jiecax Ha KaBkaze, Cubupu, [lansHem
Bocroke.

XBomu. PacpocTpaHeHbl IPaKTUYECKH 110 BCEMY 3€MHOMY LIapy, HO MPEANOYUTAIOT YMEPEHHBIN
kmMaT CeBepHOro noJymapus.

[TanmoporHuku. Berpewatores B iecax Asum, Poccun, Mekcuku, Hopserum.
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7 xkJaacc
Tema 1. Monekynapunoe cmpoenue meépovix meJ, ry3cuokocmeu u 2a3os. /[lugpgysua e 2azax,
HCUOKOCMAX U MEEPOLIX M enax

Texcmul 0na umenusa:

Texer 1

BpoyHOBCKOE NBHKEHHE — OECIIOPSI0YHOE IBIKEHUE MaNbIX (pa3MepoM okono 1 Mkm) yac-
THUII, B3BELIEHHBIX B JKUJIKOCTH WUJIU ra3e, IPOUCXO/IsIIee Mo/l IeCTBUEM TOITYKOB CO CTOPOHBI MO-
JeKyJ okpyxatoiend cpenapl. OTkpbeiTo P. bpoyHom B 1827 r. Bunumsbie TOJBKO MOJI MUKPOCKOIIOM
B3BCIIICHHBIC YACTHUIIBI ABUXKYTCS HE3aBUCHUMO JPYT OT JApyra M OMHCHIBAIOT CIOKHBIC 3UT3aroo0-
pasHble TpaeKTOpuu. bpoyHOBCKOE ABMKEHHE HE oclabeBaeT cO BPEMEHEM M HE 3aBUCUT OT XUMU-
YECKUX CBOMCTB cpenibl. UHTEHCUBHOCTD JABUKEHUS YBEIIMYUBAETCS C POCTOM TEMIIEPATYPBI CPEJIbI
U C YMEHbIIIEHUEM €€ BSI3KOCTH U pa3MEpOB YaCTHLL.

B 1908r. XK. [leppen Hauan KOJIMYECTBCHHBbIC HAOJIOJCHUS 3a JABMKEHHUEM OpPOYHOBCKHX
YaCTHI] 1101 MUKpOCKonoM. Kpotieunbie mapuku mouTt chepruieckoit GopMbl U MPUMEPHO OJUH a-
KoBOTO pa3sMmepa [leppeH moirydas U3 TyMMHUTYTa — COKa HEKOTOPBIX TPOMHYECKUX JIEPEBHEB. ITH
KpOIIIEUHbIE MAapuKK ObLIM B3BENIEHBI B INIMIIEpHHE, coaepxamieM 12% Bonbl. BoopyxuBmmce ce-
kyHaoMmepom, K. Ileppen oTmeuan ¥ MOTOM 3apUCOBbIBa (KOHEYHO, B CUJIBHO YBEJIMUYEHHOM MacC-
mrale) Ha JMcTe OyMaru MoJOKEHUE YaCTHIl Yepe3 KaK/ble MOJMUHYThl. COCUHSS MOTy4YEHHbBIE

TOYKHU NPAMBIMHU, OH ITOJTYYaJl 3aMbICIIOBATBIC TPACKTOPUHU, TPU U3 KOTOPHIX IMOKa3aHbl HA PUCYHKE

14.

3aoanus:

1. Tlo pucyHky ompenenurte cpegHHE CKOpO-

CTH TpeX OpOYHOBCKHMX HYaCTHI[ 3a IEpBbIE

10 MuH HaOIIOIEHUS.

2. Ompenenute, Mo4eMy CKOPOCTH ITHX Yac-

TUIl TI0 BEJIMYMHE W HAIPABJICHUIO Pa3JIM-
YalTCs MEXAy co0or? YKaKUTe HECKOJIb-

KO OCHOBHBIX IIPpHUYHMH O3TOro pa3janyus,

BbIOpaB M3 CIHCKAa BO3MOXHBIM HOMED

IIPaBHUJIBHOI' O OTBCTA. PucyHok 14
1 — oHM HMEIOT Pa3IUUHYIO MacCy; 2 — OHU UMEIOT
paznmuuHyo GopMy; 3 — UX CTOJIKHOBEHUS C MOJIEKYJIaMH OKPYXKArOIIel Cpeabl UMEIOT CITydaiHbIi

XapakxTep.

72


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

3. Kaxk morna Obl BBITIISIETh TPACKTOPUSI OPOYHOBCKOW YaCTHIIBI ITPH HAOJIOJIEHUH €€ MO-
noxenus He dyepe3 30 cekynn, a yepe3 kaxzasie 10 cexkyna? M3o00pa3ute BO3MOXKHYIO TPACKTOPUIO
YaCTHUIIbl, HAJIO)KUB €€ Ha TPACKTOPHIO, MOJIYYECHHYIO MPHU U3MEPEHHSIX MojiokeHus depes 30 ce-

kyHa. CTpenkoit 0003HAYeHO HAMpPaBICHUE JBUKEHHUS OPOYHOBCKOM YaCTHUIIBI.

Teker 2

Audpysus

Hdubdysuto ynodHO HaOmOIaTh B TyCTHIX TefsaX. Takoil reflb MOKHO IPUTOTOBUTH, HATIOJ-

HUB 0aHOUYKY 4—5%-HBIM pacTBOpOM >kejnaTHHA. JKenaTuH cHavasia JOJDKEH HECKOJbKO YacoB Ha-
OyXxaTh, a 3aTEM €ro MOJHOCTBIO PACTBOPSIOT MpPU NEPEMELUIMBAHUH, OIYCTUB OaHOUYKY B TOPSUYYIO
Boay. [locie oxmaxkaeHus: MoMy4aeTcsl HOYTH MPO3PAYHBIN refib. ECIu ¢ MOMOIIBI0 OCTPOTo MHUHILe-
Ta OCTOPO’KHO BBECTH B LIEHTP 3TOI Macchl HEOONBINOW KPUCTAIIMK MepMaHTraHaTa Kamus («map-
TaHI[OBKN), TO KPUCTAJIJIMK OCTAHETCS BUCETh B TOM MECTE, TJI€ €ro OCTaBHIIU, TaK KakK rejb HE Ja-
€T eMy yIacTh. Y’Ke uepe3 HEeCKOJIbKO MUHYT BOKPYT KpHCTAJIMKAa HAYHET PacTU OKPAIIECHHBIN B
(UONETOBEIN IBET IMIAPUK, CO BPEMEHEM OH CTAHOBHUTCS BCE OOMbBINE U OOJIBIIE, ITOKA CTEHKH Oa-
HOYKH HE MCKa3AT ero opmy. Takoii sxe pe3ynbTaT MOXKHO MOJYYUTh U C MTOMOIIBIO KPUCTAJUTHKA
MEIHOT 0 KyIopoca, TOJIbKO B 3TOM cllydae IapuK MOJYYUTCs He (PUOJIETOBBIM, a FOTyObIM.

Bonpocwul ona oocyycoenusn:

- [Touemy okpanieHHas u3-3a quddy3un odnacTs reys umeeT Gopmy mapa?

- Kak n3menurcs ¢opma 1 pazmepsl OKpalleHHON 00J1acTH MpPU YBEIUYEHUHN TEMIIEPATyphbl
refisi: yBeIMYUTCS, YMEHBIIUTCS, HE U3MEHUTCS, U3MEHUTCS?

- Kak usmenutces gopma okpamnieHHOH 001acTu, eciiy U3HauYaabHO CO3AaTh U MOAEP)KUBATh
pasnuyre TeMIlepaTyp BepXHed 4acTh eMKOCTH (0ojee HarpeTas) U HWKHEH dactu (Oonee Xoyo-
Has)?

3aoanusn:

1. N306pa3ute Ha pUCYHKE MpearnoiaraeMyr GopMy OKpaIIeHHOW 00J1aCTH TeJsl.

Tema 2. Mexanuueckoe ogusicenue. I'uopoycunumens

Texcmut ona umenus.
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Teker 1

«Ilocne obena norona ObuIa jkapKas; Mbl IEPELUIM B CaJl M MWIM Yai MOJ TEHbIO HECKOJIb-
KHX s10J10Hb. Mexay npounM c3p Mcaak cka3zan MHeE, 4TO TOYHO B TaKOW jk€ 0OCTaHOBKE OH HAaXO-
JIJICs, KOTJia BIIEPBbIE MY IPHUILLIA B TOJIOBY MBICIb O TAroreHuu. OHa ObUIa BbI3BaHA MaJ€HUEM
g0J10Ka, KOrJja OH CHUJEJ, MOrpy3uBIINCh B TyMmbl. [louemy s6710K0 Bceraa majgaer oTBECHO, MOAY-
MaJ OH Ipo cebs, MoYeMy He B CTOPOHY, a Bcerja K LeHTpy 3emud. J[o/hkHa cyliecTBOBaTh MPUT s-
raTtenbHasl CUja B MaT€pUM, COCPENOTOUEHHAs B LieHTpe 3emin. Eciu MaTepus Tak TSHET APYTylo
MaTepUIO, TO JOJDKHA CYIECTBOBATH MPONOPIHOHAIBHOCT €€ KoiauuecTBy. [loatomy si0610K0 npu-
TATUBAaEeT 3eMJII0 Tak ke, Kak 3emiis si0yoko. JlomkHa, creqoBaTeNbHO, CYIIECTBOBATh CHIIA, I1O-
noOHast TOM, KOTOPYIO MBI Ha3bIBa€M TSXKECTBIO, TPOCTUPAIOIIIASICS TI0 BCel BeeneHHoiy.

Bonpocut ona oocyacoenusn:

- O uém roBopuTcs B Tekcte? Kak ero Mo)HO 03arjiiaBuTh?

- Kakoe coObiTHE, €ciiu BepUTh pacckasy, Bei3Basio y M. HproToHa MBICTE O TATOTEHUU?

- I'me B 9TOM pacckaze TOBOPHUTCA IO CMBICIY MOYTH TO XKE caMoe, YTO HAMKMCAaHO U B y4ed -
Huke: «['paBUTaLlMOHHOE NMPUTSKEHHUE JIFOOOro Tena NPOSBIAETCS TEM 3aMETHEE, YeM OOJIbIle ero
Macca»?

- OCHOBBIBasICh Ha TOM, YTO OMHCAHO B DTUX BOCIHOMHHAHUSAX, CAeNaid Obl Bbl Ha MECTE
Hpro-TOHa BBIBOJI O BCEMHUPHOM XapaKTepe TATOTEHUsSI UJM TOJBKO O CYIIECTBOBAHUM TATOTEHMS
Mexay 3emielt u pyrumu Tenamu? OTBeT 000CHYHTE.

3aoanue:

Haiinute B MHTepHeTe Mam OyMakHbIX McTOYHHMKaX MHpopMmarnuio o6 V. Heiorone. Uem
3HaMEHUT 3TOT BEJIMKUH Y4EHBII, KpOME TOr0, YTO MO JIET€H e OH OTKPbUI 3aKOH BCEMUPHOTO TSI O-

TEHHMsI, KOT/Ia eMy Ha TOJIOBY yHajo sS0J10K0?

Texer 2

[TepBblii MATEHT, CBA3AHHBIN C TMIPABIMYECKHM YCUJIEHHMEM, OblI moiaydyeH Ppenepuxom
Jlanyecrepom B BemukoOputanuu B 1902 rony. Ero uzoOperenue npencrasisiio coOoi «ycHiu-
TEJBHBIM MEXaHU3M, IPUBOJUMBINA I1OCPENCTBOM THIApaBIMYECKO sHeprun». B 1926 rony unxe-
Hep [Inpc Dppoy npoaeMoHCTprpOBal B KOMIIAHUM JP)KeHEpasl MOTOPC THAPOYCUIIUTEND PYJIS.

OpHa 13 BO3MOXKHBIX KOHCTPYKIUIT aBTOMOOMIBHOIO THUAPOYCUIIUTEINS PYJIsl, HA3bIBAEMOI 0

30JI0THUKOBBIM, H300pa’keHa Ha pucyHke 15.
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s (1)
i1l OT 1 Kananst ruapopacnpenenurens (3)
‘ ' \6) HacoCa I ; 7

(2)

Pabousdi nopiuess

o

Beixoaxoe 3sesH0 (5)

~

.........................

PucyHok 15

B sToii cxeme mepemerieHue ympaisiioniell pykosTku (1) BmpaBo uepe3 MEXaHUYECKYIO
CBSI3b BBI3BIBAET CMEIIICHUE 30JI0THUKA (2) Takke BrpaBo. [Ipu 3TOM OTKpBIBAIOTCS KaHAJbI 30JI0T-
HUKOBOT'O rujipopacnpenenurens (3), B pe3yJbTaTe 4Yero rujpaBinieckas >KUIKOCTh OT Hacoca Mo-
naéres B IpaByIO MOJOCTh THApoaBUraTens (4). B 3Toi momoctu rugponuiInHIpa BHEITHUM HACO-
coM co3aaérca n30bITOUHOE JaBieHUE, U, KaK CIeICTBHE, BRIXOJHOE 3BE€HO (5) IBHXKETCS BIPABO,
TO €CTh B TOM € HarpaBieHuu, 4yTo U pykosTka (1). [Tockonbky BeIXomHOE 3B€HO (5) KECTKO CBSI-
3aHO C KOPILyCcOM pacripenenutens (6), To nepeMelleHre BbIXOJHOIO 3B€Ha BBI3bIBAET TAKOE XKe 110
BEIMYMHE TIEpPEMEICHHE KOpIlyca paclpenenuTens. B pesynbTaTe cMelleHus KopIyca pacipese-
TUTeNs, KaHaibl (3) B TUAPOpACIIpEeIUTENe MePEKPHIBAIOTCS MOSICKaMH 30JI0THUKA U TI0Ja4a KU JI-
KOCTH OT Hacoca B MOJIOCTh FHAPOLMINHApA MpeKpamaercs. TakuM o6pa3oM, U ympasisitolas py-
KOSITKA, U BBIXOJTHOE 3BEHO YCTPOMCTBA MBIKYTCS CHHXpOHHO. OHAKO 3a CUET TOTO, YTO yCHIIHE
Ha BBIXOJIHOM 3B€HE cO37aETCs 3a CUET JIaBJICHUSI, pa3BUBAEMOI0 HACOCOM, TO 3TO YCHJIME MHOT O-
KpaTHO OOJbIIIE, YeM YCUJIHE, MPUKIIAJIBIBAEMOE K PYKOsTKe oneparopom. Koadduument ycuienus
CIIEASAIINX TUAPOIPUBOIOB MPAKTUYECKH HEOI'PAaHUYEH, ¥ MOIIHOCTH BXOJHOIO CHUTHAJla MOXET

OBITh YMCHbIICHA 10 HUYTOKHO MaJioM BEIUYMHBI.

3aoanusn:

1.Onpenenure, Kyna OyneT JBUTATHCS BBIXOJHOE 3BEHO IMPH NMEPEMEIICHUN PYKOSTKH BIIe-
BO?

2. I[logymaiiTe, eciau NaBjieHHE THIPABIMYECKON >KUIKOCTH, CO3/1aBa€MOE€ BHEIIHMM HAac -
COM, YBEIIMYHTh, TO KAK U3MEHUTCS CUJIa, AeHCTBYIOMAs Ha pabouyuii mopuieHs?

3: Byzner 1u octaBaThCsl MOCTOSIHHOM cuJla, EHCTBYIOIIAs Ha pabounii MOpIIEHb BO BpeMs

NEPEMENICHNS] PYKOSTKH IIPU OTKPBITHIX KaHaJaX TMAPOPACIIPEAETUTEN?

Tema 3. 3eman. Ammocghepnovie asnenus. Muposoit oxkean. /lagienue 6006l 6 MOPAX U OKeAHAX.
Hccneoosanue ona mopeii u okeanoe
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Texcmul 013 umenusn.
Texker 1

OOpaTtuTe BHUMaHUE, KAKOE HMHTEPECHOE SBJICHHE MOXKHO HAOI0/IaTh, UCIOIB3YS CaMo-
JIeIIbHOE IPOCTOE YCTPOMCTBO.

Heo0Gxoaumo B34Th SIIMK, B OAHONW M3 CTEHOK KOTOPOro cienaTh orBepctre auamerpom 10
CcaHTUMETPOB. [IpOTUBONOIOKHYIO CTEHKY HaJ0 CHATh M 3aTAHYTh YNPYTrol IUIeHKoW. Ecim teneps
HAaIOJHUTh SIIIUK JBIMOM, CKa)X€M, U3 «CYXOro JbJa», U IIEJIKHYTh IO IJIEHKE, TO U3 OTBEPCTUS
BBIPBETCS BPAILIAOLIEECs] TYMAHHOE KOJIbIIO.

OO0pa3yroTcsl Takue KOoJblla OT 3aBUXPEHUI BO3JyXa y KpaeB oTBepcTus. Bo3HuKIIas «3a-
KpYyTKa» CIOCOOHA 3aMeTHOE BpeMs COXpaHATh ¢popMy Kojbla. HaJoBUMBIINCH, MOKHO J1OOUTHCA
TOI'0, YTO KOJIbLIA OYyT AOTOHATh, yIAPSTh UM IPOXOAUTH APYT Yyepe3 Apyra.

B npupone 3aBHXpeHHsl, IIpaBla, YK€ HE KOJIBLIEBBIC, IIOPOKIAIOTCS, K IIPUMEDY,
BOCXOJSIIIMMU TOTOKAMHM HArperoro BO3[yXa. OTO SBJEHUE YacTO BCTPEYAETCs B IyCTHIHAX.
[TomHuMasiCh BBBICH, BO3YX 3aKpyuHMBAETCs, BTATUBAs B ceOs MECOK U MbUIb, KOTOPHIE BBIAAIOT
pasMepbl 3TUX BpAILAIOLIMXCS BO3AYLIHBIX cTOJI0OB. X Ha3piBaloT cmepuu. briBaer, 4yTo OHM
JIOCTUTAOT I€CATKOB METPOB B IIMPHUHY U COTEH B JUIMHY. Takue cMepuu, Ha3biBacMble B CeBEpHOM
AMepHKe «TOPHAaH0», CIOCOOHBI BBI3BATh HEMallble pa3pylieHus. VX cuibl XBaTaeT, 4TOObBI
nepeHotloreareial pUCKOBBIE JIIOOUTEIN CMepUYel — TUIaHepHCThl. MM ynaercs Tak HCIOJIb30BaTh
BHUXPEBOE Bpall[eHHE BO3/1yXa, YTO OHO MOJHHUMAET IJIaHEepbl Ha OOJIBIIYIO BHICOTY.

Bbl MOoXkeTe U caMH YyCTpOUTH HEOONBIION MBUIBHBIN CMEpY, €CIU MOKPYTUTE JONIECUKON
BOJIM3M HArpeToro y4acrka 3eMJIM Win acaibTa.

3aoanusn:

1. Beigenute cocTaBHbIE YAaCTH B MPEACTaBICHHOM TEKCTE, YCTAHOBUTE MEX1y HUMU B3aU-
MOCBsI3U. O3ariaBbTe TEKCT.

2. CnenaiiTe puCYHOK CaMOJI€IbHOM YCTAaHOBKH, C TTIOMOIIBIO KOTOPO MOXHO MOJTYyYUTh
Bpalllarolecs: TyMaHHble Kosbla. M300pa3uTe kosbua:

- KOTOpbIE IOTOHAIOT APYT ApYra,

- KOTOpBbIE MPOXOJAT APYT Uyepe3 apyra.

3.Ilepeuncnure, Kakue HAyKH CIEAYET H3yYUTh, YTOOBI 3aHUMATHCSI HCCIIEIOBAHUEM TOPHA-

J0.
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Texker 2

DX0JI0T MpencTaBiIseT co00il mpudop, KOTOPHI HCIIONb3YET YIbTPa3BYKOBbIE BOJIHBI JJIs
UCCIICIOBAHUS CTPYKTYPBI U pebeda AHa, OOHAPYKEHUs TOABOJHBIX 00BEKTOB U PhIOBL. DX0JIOT
COCTOMT U3 BYX YacTel — JaTYMKa, COIEPKAIIEro yCTpoicTBa epeiayn U MprueMa yJIbTpa3ByKo-
BBIX BOJIH, U1 JUCIIJICA. I[aT‘-II/IK YCTaHaBJIMBACTCA HA JHUIIEC CyJHA HMKC BATCPJIMHUU (ypOBeHI)
TPYyXCHHUA CYZ[Ha). HaT‘-II/IK MOCHIIACT CUT'HAJIBI B CTOPOHY AHA U MPUHHUMACT CUTHAJIBI, OTPAKCHHBIC
OT JIFOOBIX MPENATCTBUH. JlaHHBIe OT 1aTunKa 00padaThIBAIOTCS U BBIBOASTCS HA SKPAH AUCILIES B

BUJIE ABIDKYIIETOCS TparuuecKoro n300pakeHus JHa U BCeX 00BbEKTOB Ha MYTH CUTHAJA. DTO MO-

3BOJIsIET coOpaTh MH(pOpPMAIHI0 000 BCEM, YTO €CTh B TOJIIIE . - -
BOJIBI.

3aoanusn:

1.JIns1 moctpoeHust M300pakeHUust THa U OOBEKTOB Ha
OyTH CHUTHAllAa HEOOXOJUMO BBIUYUCIHTH PACCTOSHHE OT
Ka-M3JaydaTenss yIbTPa3BYKOBBIX BOJH JI0 HPEMATCTBUA.
Pa3BYKOBBIE BOJIHBI PACIPOCTPAHSIOTCS B BOJIE CO CKOPOCTBIO
okoio 1500 m/c. YkaxuTte, 4T0 JOJHKEH U3MEPUTH 3XOJIOT JIJIs

MOCTPOEHUS N300pakeHus?

2. Amepukanckuii yuensiii P. Capmact B 2004r. yTBepkIai, 4TO0 OOHAPYKUI JIeTeHAAPHYIO
Atnantuny B CpenusemHoM Mope, 6113 Kumnpa. OH npoBen uccieoBaHue MOBEPXHOCTH 3eMIIM Ha
r1youHe 1.5 ThIC. M C TOMOIIBIO 3XO0JIOTa ¥ 00HApYX I OoJiee 70 COBMACHHI ¢ OMUCAHUAMHA AK-
porniosis ATIaHTHJIbl: MHOTOKMJIOMETPOBAasl CTE€HA, XOJM, OKPY)KEHHBII BajioM, IIyOOKHE PBBI, a
Takke Oepera BricoxIeil peku. Hapucyiite ynpomeHHyo cxeMy ero UCClIeT0BaHu.

3. B Mopckoit Bozie CKOPOCTh yIbTPa3BYKOBBIX BOJH YBETMUMBAETCS C POCTOM JIaBJICHUS.
OmnpeznensgeMoe 3X0JI0TOM PacCTOSIHUE 710 THA OyAeT OTJINYaThCsl OT UCTUHHOTO?

Bribepute npaBuibHbII OTBET:

1) ono Gyner Gosbliie, 2) oHO OyeT MeHbIIIe, 3) OHU OYAyT PaBHBI.

Tema 4. Hccneoosanue mopeit u okeanos. Mapuanckas enaouna

Texcm Ona umenun
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MapuaHckas BnajanHa — riybodaiiiiee MECTo 3eMHOM NOBEPXHOCTH. PacronoxkeHo oHO Ha
3anajgHou okpanHe Tuxoro okeana B 200 kumoMmeTpax BOCTOUHEE MapuaHCKOro apxuresnara. Yde-
HbIC-OKeaHOTrpadbl 10JIroe BpeMs MbITAJIKCh Y3HATh €€ HCTUHHYIO TIIyOuHY. MccienoBaHus pa3HbIX
JICT JaBaJId pa3HbIC 3HAYCHMUA. HCHO B TOM, 4YTO Ha TaKOM KOJIoccalIbHOH FHyGI/IHe IIJIOTHOCTH BOABI
YBEJIMYUBAETCSI [0 Mepe NpUOIIKEHUs KO JHY, IO-

TOMY U CBOHCTBA 3ByKa OT 9XO0JIOTa B HEH TOXkKe Me-

HstoTcs. [IpuMeHnB BMecTe ¢ 3X0JI0TaMu 0apoMeTphl v, W/ ook oo
U TEPMOMETPHI Ha pa3HbIX YpoBHAX, B 2011 roxy Obu10 2600 ?3;0 L
yCTaHOBJIEHO 3HayeHue riyounsl 10994 + 40 meTpos. 2500 1— —~
JlaBJicHHe Ha JHE MONBOAHOM paccemuuEl coctapnser 2700 5544
1072 armocdepsi, wm 108,6 MITa. 2300 |——=—1""1—

3a BpeMms, IpPOLIELIEE ¢ MOMEHTa OTKPBITHS 2100 038
riiy0odaiiero KaHbOHA, YAAuyHO JOCTHYb €ro JHa 2000 p= ~
yJaBaJloch TOJIBKO uerbipe pasa. B 1960 romy riy6o- 7900 ‘__ o5
KOBO/HBIN Oatuckad «Tpuect» BriepBbie B MEPE CITyC- 7700 [~ — #}5
TUJICA Ha caMoe JTHO MapuaHCKON BIAJWHBI C JIBYMS 7600 [~ i
naccaxupamu Ha Oopry: neiirenantom BMC CIHA 750‘7’/’/ !
JonoMm YoueM U mBednapckuM okeanorpadom Ka- 74&{9 20 40 60 &0 100 120 £

koM [Tukapom. B 90-e ronpl xenod uccienoBan simoH-
ckuit 6ecnimnoTHbIN 300 «Kaiko», mpuHecHmii co 1Ha MpoOkl MiIa, B KOTOPBIX OBLIM OOHApPY>KEHbI
OaxkTepuu, 4YepBU, KPEBETKHU, a TAKXK€ KapTUHKU JO0TOJe HeBegoMoro mupa. B 2009 rogy nmoxopui
0e31Hy amepuKaHCKuil poboT Nereus, MOTHABIIMIA CO JHA MPOOBI MIIa, MHHEPAJBI, 00pasibl TIIy0 0-
KOBOJHOU (ayHBI U poTO obuTaTeNnel HeBeqoMbIX rIyonH. B 2012 roxy B 6€31HY B OJJMHOUYKY CO-
Bepium norpyxkenue Jlxeiime Kamepon — aBrop «Turtanuka», «Tepmunaropa» u «Asarapay». OH
MpoBeJl HA JHE 6 YacoB, coOupas mpoObl TPYHTA, MUHE-  3aeucumocms ckopocmu ynsmpaseyka (vacmoma 12 Mly)
8 8o0e om 0aeneHusa U memmnepamypol

painoB, ¢ayHbl, a Taxke nenas pororpaduu u 3D Bugeo-
cbeMKy. Ha ocHoBe 3TOro Marepuana Obu1 co3iad Guiabm «BbI30B 6e31He».

3aoanusn:

1./Ins1 BpIUMCIEHUS THMAPOCTATHYECKOTO NABJICHMS BOJABI HA JHE MapuaHCKOW BIAJUHBI
p=pgh HeoOXOMMO 3HATh MJIOTHOCTh MOPCKOM BOJBI (MIPU HOPMAJIbHBIX yCI0BUsIX p=1028 KF/M3),
riyouny Brmaauubl h=10994 M 1 yckopeHnue cBoOOaHOrO najcHus ¢=9,8 M/c?. BblunciieHns Haror
pe3ynsTaT okojo p=110 MIla. O0bsicHuTe, TOYEMY peabHOe JaBlieHHe OyAeT MPeBbIIIaTh MOMY-
YEHHBIA Pe3yIbTaT BBIUUCICHUIN?

2. B Mopckoit Bojie CKOPOCTh YIbTPa3BYKOBBIX BOJH 3aBUCUT OT TEMIIEPATyphl, COJEHOCTH U

riryOuHbI. [Ipyn HOpMaTbHOM JaBJICHUH U TEMIIEpaType OHA COCTaBIISIET B cpenHeM okoio 1500 m/c
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Y YBEIMYHUBACTCS C POCTOM JaBJieHUS. Eciii BO3MOKHBI U3MEPEHUSI BPEMCHH MTPOXOXKICHUS yIIbT-
Pa3BYKOBOI'0 CHTHAJA 9XOJIOTa a JIO JIHA BIAJUHBI B O0OPATHO IMOCIIE OTPAKCHHUS, KaK BBIYUCIIUTD €€
rnyouny? I1pemioxuTe CBO aJirOpUT™M pacyeTa.

3. B Mapuanckom xenobe Ha TJIyOMHE OKOJIO JIBYX KHJIOMETPOB KIIYOSITCS «4UEpHBIC KY-
PHIIBIIMKN» — UCTOYHUKU I'eOTEPMATBHON BOJIBI C CEPOBOJIOPOIOM M APYTHMMH BEIIECTBAMH, KOT O-
pble MPU KOHTAKTE C XOJIOJHOW BOJIOW MPEBPAMIAIOTCS B YepHBIC CYIbPuabl. [IBmkeHHE Cyabhu -
HOW BOJIbI HAIIOMHHAET KIYObl YepHOro JabIMa. TemmepaTypa BOIBI B MECTE BBIOpPOCA TOCTUTAET

450° C.

Ha cesepe KaHLOHé“pacnonomeHH «Oenple KypUuJIbIIUKN» — Iei3epbl, U3BEpPraroume Xui-
KM yriekucnslid ra3 npu temnepatype 70-80° C. ['opsiure MCTOUHMKHN «IIOJOTPEBAOTY» JIEISIHbIC
BOJIbI, TO/IIEPKUBAs )KU3Hb B 0€37/HE — TemIepaTypa Ha JHe MapuaHCKOM BIaJAMHBI HAXOIUTCS B
npenenax 1-3° C. IloueMy okeaH B 30He BBIOpOCA re0TepMaJIbHBIX BOJI TeMIIepaTypoi 400-450°C

He 3akunaer?

Tema 5: Yenosex u 300poeve

Texcmol 0na umenusn

Tekcer 1

CuuTaercs, 4TO CHCTEMaTUYECKHE, HO YMEpPEeHHbIe (PU3MUECKUe yNpaKHEHUS MOJEe3HbI IJIs
HAIIeTo 370pOBhs. BO BpeMsi TPEHHUPOBKM MBIIIIIBI PACXOAYIOT OOJIBIIOE KOJUYECTBO DHEPTUU U
TpeOyIOT OOJIBIIOTO KOJMYECTBA MHUTATEIBHBIX BEIIECTB M KHUCJIOPOJA, KOTOPBIE TOCTABISIOTCS
KpoBbIO. UTOOBI 00eCcnednTh MBIIIIE BCEM HEOOXOAMMBIM, YBEIUYMBACTCS MX KPOBOCHAOKEHUE.
Bo BpeMsi TpeHUPOBKH KUPbI HE OTKIIAJBIBAETCS B MBIIIIAX, 4, HAOOOPOT, PACHICIUIAIOTCS IS MMO-
Jy4EHUS SHEPTHH.

3aoanue: Bripa3zute CBOE OTHOIIECHUE K CIAEAYIOIIUM yTBEpKIeHUsAM: «Jla nmm Her»

a. Cucrematndeckre QU3NIECKUE YIIPAXXKHEHUS CKOpPEe MOJIe3HbI, YeM BPETHBI.

0. ®usnyeckue ynpaxHEHUs MOJIe3HBI IS Mpo(UuIakTUKK 3a00/IeBaHU cepAalia U COCyTIU-

CTOU CHUCTEMBI.
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B. Dusnyeckue ynpaxHEHUs IPUBOAAT K IPAaBUILHOMY U TAHUIO.

r. dusnueckue ynpaxHeHUsI IOMOIatoT n30exaTh JUIIHETO Beca.

Texcr 2
Kapuec 3y00B

bakrepun, *KuByIIHe y HAac BO PTy, SBJISIOTCS MPUYMHON Kapueca 3yOoB. Kapmec cran

npobiemolt ¢ Hayana 18 Beka, Korma caxap CTajl JOCTYHNHBIM Onarojgaps YBEIMUEHHUIO €ro

IMPOU3BOACTBA U3 CaXapHOro TPOCTHHUKA.

B nacTosiiee BpeMst Mbl MHOTO€ 3HaeM O kapuece. Hanpumep:
bakTepun, KOTOpBIE ABISIOTCS TPUUUHON Kapueca, MUTAIOTCS CaXapoM.
Caxap npeBpalaeTcsi B KUCIIOTY.

Kucnora moBpexaaet moBepxHOCTb 3yOOB.

UYuctka 3y00B MOMOraeT npeaoTBPaTUTh KapHec.

Bonpocul ona oocyncoenusn:

- KakoBa ponb Oaktepuii npu kapuece 3y00oB?

3aoanusn:

1. Ha rpaduke nmoka3aHo nmorpebiieHHe caxapa M YUCIIO CIy4aeB Kapueca B pa3HbIX CTpaHaX.

Kaxxnas ctpana Ha rpaduke mpencraBiieHa Toukod. Kakoe M3 CleAyrOIIUX BbICKAa3bIBAaHUH I101-

TBEP)KIACTCs JaHHBIMU, TIPUBEICHHBIMU Ha Tpaduke?

pefnee Yncno 3yGo8, NOBPENEHHLX

KAPHECOM, HE YRNOBEKA B PEIMBIX CTPAHAX

A
W

a. B HekoTopbIX cTpaHax JIOM YUCTST 3yObl Hallle, YeM B IPYTUX CTpaHaXx.

6. Yewm Oouibiie 10U €AST caxapa, TeM 0ojiee BEPOATHO, UTO y HUX OyAeT Kapuec.

B. B nocnenHue roapsl BO MHOIMX CTpaHax yBEIMUYMIACh YACTOTA 3a00JI€BaHUI KapUEeCOM.

TI.

B nocnenHue rogsl BO MHOTHX CTpaHax MOTpedJIEHNE caxapa yBEIHMUNIIOCh.

C~N®

=N Ws U
1

20 40 60 80 100 120 140

CpegHee sHadYeHWe noTpebtneHmnA
caxapa
{E—! rNiamMmmax Ha 4HelnoBserka B

- neHks)
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2.0TMEThTE TOJIBKO OJIHY KIJIETKY B KaXKJ10i cTpoke: Hack0abko BaM HHTEPECHO y3HATH ClIe-

nyromee? I'ne u kak Bbl MOKeTe 00 3TOM y3HATh?

OYCHb MHTCPECHO | UHTCPECCHO | MAJJOMHTCPECHO | HC UHTCPECHO

a) Y3HaTh, KaK BBITIAST MO MHKPO-
CKOITOM OaKTEepHH, pa3pyIIaroIIHe 3y-
OBl

0) Y3Harh 0 CO3/JaHUN BAKIIMHBI, TIpe-
JIOTBpaIIaroIei kapuec 3y0oB

¢) [lonsTh, Kak nuIila, HE coaepKaIIas
caxapa, MOXKeT CTaTh IPUIMHON Kapye-
ca 3y0oB

8 kiacc
Tema 1. Inekmpuueckue aenenus.

Texcmul 01a umenus:

Texer 1

DKcrepTy gand o0pasen] HEeM3BECTHOTO TBEpAOro BemiecTBa. OH XO4YeT 3HATh SBISCTCS JIH
BEILIECTBO METaUIoOM. MeTasibl B TBEPJOM COCTOSHHUM HMMEIOT KPUCTAJUIMYECKOe cTpoeHue. B
y3JlaX KPHUCTAJUIMYECKOM pEeHIeTKH MeTajula pPACIOJOKEHbl IMOJOKUTEIbHBIE HWOHBI, a B
MPOCTPAHCTBE MEXIYy HHMH JBIKYTCS CBOOOAHBIE JJIEKTpoHbI. Eciam B Metamie co3marh
AEKTPUUYECKOE TOJIe, TO CBOOOTHBIE EKTPOHBI HAYHYT JBUTATHCS HAMPABICHHO IMOJ JICHCTBHEM
AEKTPUUYECKUX CUJI. BOSHUKHET AIIEKTPUUECKUH TOK.

VIcTOYHHMK TOKa, MPUEMHHKH, 3aMBIKAIONINE YCTPOWCTBA, COEAMHEHHBIE MEXIY COOOi
MPOBOJIAMH, COCTABJISIOT MPOCTEHIITYIO DJIEKTPUUYECKYIO 11enb. YTOOBI B 11eNH ObLT TOK, OHA JODKHA
OBITh 3aMKHYTOH.

3aoanusn:

1. 3anumuTe OMHO CBOWCTBO, KOTOPOE MOXKET YBHJIETh W IPOBEPUTH DKCHEPT, U KAKHM
00pa3oM 3TO CBOMCTBO MTOMOXET ONPENETUTh, SIBISETCS JIM BEIIECTBO METaJUIoM. Bocnosb3yiTech
nH(popManmel U3 HUKENPEICTABIEHHOTO TEKCTA.

Texcer 2

I'pynna OpuTaHCKHX YUCHBIX pa3padaThiBaeT yMHYIO» OASKIY, KOTOpas IOMOXET AETAM
C OTKJIOHEHUSAMHU B Pa3BUTHUH «3aTOBOPUTH». PebeHka, 0J1eTOro B JKMJIET U3 YHUKAJIBHOIO JIEKTP O-
TEKCTUJISA, KOTOPBIN TOJICOEAMHEH K CHHTE3aTOPYy PEYH, MOXKHO OY/ET MOHSATH MPOCTO MO €ro MOo-
CTYKHMBAHHIO TI0O YyBCTBUTEIBHON K MPUKOCHOBEHHUIO TKaHHU.

Marepuan caenan u3 oObIMHON TKaHH, EPEIUIETEHHON COlepKAMMH yroJib BOJIOKHAMU,
KOTOpbI€ MOTYT IMPOBOAUTH JIEKTpUUECKUil ToK. [Ipn HagaBIMBaHUM HA TKaHb, CUTHAJ, IPOXOJ SI-
N Yepe3 BOJIOKHA-TTPOBOIHUKHU, YCUIIMBACTCS, U KOMIIBIOTEPHBIN 3JIEMEHT MOXKET ONPENEIUTh

MCCTO IIPUKOCHOBCHUA HAa TKAHMU. 3TOT 2JIIEMEHT MOKET YIpPaBJIATb JIFOOBIM IIOACOCANMHCHHBIM K
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HEMY 3JIEKTPOHHBIM YCTPOHCTBOM, Pa3Mephbl KOTOPOTO HE MPEBBICAT ABYX CIIMYEYHBIX KOPOOKOB.
«["'maBHOE 3aKITIOYAETCS B TOM, KaK MbI TIEPENJIeTaeM TKaHb U TIepelaeM Yyepe3 Hee CHUTHAJIBI: Mbl
MO’KEM BIUIECTH CIIEIHAbHBIE BOJIOKHA B YK€ CYIIECTBYIOIINE PUCYHKH TKaHEH TaK, 4TO BbI 3TOTO
HE 3aMETUTE», - TOBOPUT OJIMH U3 y4eHbIX. He moBpenuB maTepuan, ero MOXHO CTUpaTh, HAMATHI-
BaTh BOKPYT MPEAMETOB WJIM CKJIAJIbIBATh. YUCHBIN TOBOPUT TAKXKE, UYTO MaTEPH Al MOXKHO 3aITyC-
TUTH B JICIIIEBOE MaCCOBOE MTPOU3BOJICTBO.

Bonpocwul ona oocycoenusn:

- MoHO 1M KayecTBa Marepuala, 0 KOTOPhIX TOBOPUIIOCH B TEKCTE, IPOBEPUTH C MTOMO-
IO HAYYHOT'0 AKCIEPUMEHTA B JJabopaTopuu?

- MOoXHO 7T MaTepua CTUpaTh, HE MOBPEIUB ero?

- MoxHO 711 MaTepua MOBPEAUTh, HAMATBIBAsl €r0 BOKPYT MPEAMETOBR?

- MOoHO 71 MaTepuas CKIaabIBaTh?

- MoxHO 11 mMaTepurall 3allyCTUTb B MaCCOBOC HpOI/ISBO,I[CTBO?

Tema 2. Xumuueckue npoyeccol. IneKmponus.
3adanusn:
1. OnummTe aBa Mporecca, KOTOPbIE MOIIM ObI BbI HAOIIOAATh BO BPEMSI XHMHYECKOHU pe-
aKIMH:
VY4eHHK BBICHITAI HEMHOT'O ITOPOIITKa B TPOOMPKY. 3aTeM OH JI00aBUII B TTOPOIIOK JKUIKOCTH

1 B30oTan mpoOupky. [Iponsonura xumMmuyeckas peakiusi.

Texcm Ona umenus:

DJIeKTPOJIN3 ATIOMUHMS

ITo conepxaHuio B 36MHOM KOpE aIIOMHUHHI 3aHUMAET I1EPBOE MECTO CPEJU METAIIOB. 3EM-
Hast Kopa Ha 8, 8% COCTOMT W3 amOMMHUS (U1 CpaBHEHHMS, colep)KaHue kene3a B He — 4, 2%).
OI[HaKO ATOT XMMHUYCSCKH aKTUBHBIA METAJI HE MOXKET CylICCTBOBAaTh B CB060):[HOM COCTOsSIHHUHU U
BCTPCHACTCA TOJIBKO B BUAC PA3JIMYHBIX COGHHHCHHﬁ. OcHoBHasA UX Macca MMpUXOAUTCA Ha OKCHUI
amomuHus (Al;O3). D10 coenuHeHne B 00MX0/1€ OHO HAa3bIBAETCS TNIMHO3EMOM, MJIM HMPOCTO IJIH-
HOM.

B konne 19 Beka Obuta pazpaOoTaHa TEXHOJOTHS MPOMBIIIICHHOIO 3JIEKTPOIUTHYECKOrO
IPOM3BOJACTBA AJIOMUHHUS U3 IIIMHO3EMa, TOMEILEHHOr 0 B PACIJIaBIEHHbINH KPUOIUT (PEIKUA MU-
HepaJl C CYIIECTBEHHO MEHbILIEN TeMIIepaTypoil IMIIaBJIeHUs], YEM Y TTIMHO3EMA).

3JIGKTpOJII/13 TJIMHO3EMA IIPOU3BOJAT B ) KUJAKOM KPHUOJIMTE B 3JICKTPOJIMU3CPE:
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Puc. Cxema anextponuzepa A7 MOJyYeHHs ATIOMUHUS.

DIEeKTpoNIM3ep UMEET KaTOAHOE M aHOoJHOoe ycTpoicTBa. KarogHoe ycrpoiictBo - 1 mpen-
CTaBJIieT co0O0i BaHHY B CTaJIbHOM KOPITyCe, 3aKPBITHIM U3HYTPU yroibHbIMH Ojokamu. K yromnb-
HOMY JHY BaHHBI ITOAKJIIOUYEHBI MEJIHbIE IIMHBI JJIs1 OTBOJAA 3JIEKTPUUECKOro Toka. B mpouecce pa-
OOTBI 2JIEKTPOJIM3EPa HAa JHE BaHHBI, CIIy)Kalllell KaToA0M, COOMPAETCs KUAKUN aTFOMUHUH. AHOI-
HOE€ YCTPOMCTBO - 2 COCTOMT U3 BEPTUKAJIbHO YCTAHOBJICHHOI'O aHO/A, HUXKHSSA 4acTh KOTOPOI'o I10-
Ipy’K€Ha B IEKTPOIUT. DIEKTPOJIUT COCTABIAIOT U3 KPUOIUTOINIMHO3EMHOTO PacIljiaBa, B KOTOPOM
copepxurcs 8...10 % rimunozema. K aHony nojBeeH MOCTOSIHHBINA 3J€KTPUUYECKUI TOK, KOTOPBIN
UCIOJb3yEeTCd B IPOLECCE MIEKTPOJIM3a, a TaKKe IMOAJEPKUBAET TEMIIEPATypy 3JIEKTPOIUTa
950...970 °C 3a cuer mKoyIieBa Tema, BBIICIMIOMEroCs B CI0€ SIEKTPOIHTA MEXKLY aHOIOM H Ka-
toaoM. [TogbeMHbI MEXaHU3M - 3 TIepeMellaeT aHo] 0 MEpe €ro Cropanus BHU3y. Yepes mThipu
K aHOJY MOABOIUTCS dnekTpuueckuii Tok oT 45000 mo 155000 A. PaGouee HanpshKeHHE HOPMATBHO
paboratomei Banubl 4, 0-4,5 B. Ilpu smekTposn3e 1moa BIUSHUEM HAJIAXXEHHOTO AJIEKTPUIECKOTO
oyt K Katoxy mepemerarorest katronsl Na¥, AIPY, Ca®*, Mg?*, Ho paspsokarores Ha KaToze, Kak
HauOoIee NOJIOKUTEbHbBIE, TOJIBKO KaTHOHBI amoMuHusA. O0pa3yromuiics B IPoLecce IEKTPOIN3a
AIIOMMHMM cOOMpaeTCsl Ha THE BaHHBI 3JIEKTPOJIM3EPA MO CJIOEM 3JIEKTPOIUTA, OTKYJIAa €ro MEPH O-
JTUYECKH BHIOMPAIOT C MOMOIIBI0 BAKyYMHOT'0 KOBIIA. J[71s mosy4yeHust 1 Kr alfOMUHU I pacXoyeTcs
okoi10 16500-18500 kBT1-uac anekTposHepruu.

Bonpocut ona oocyscoenusn:
- [louemy KpymHBIE NPEAIPUATHS MO MPOU3BOACTBY AIIOMHHHUS Yalle CTPOST Ha Oepery

OonpLINX peK?

- [Touemy pacryiaBieHHBIN aTFOMUHUN COOMpPAETCs HA THE BAaHHBI MO CIIOEM 3JIEKTpOJIMTa?

- K yronbHoMy JHY BaHHBI MOAKIOYEHbI MEIHBIE IIMHBI JIJIS TOJBO/IA AIIEKTPUYECKOI'O TO-
ka. BosmoxHa 1 3ameHa Matepuaia muH? C KakUM yTBEPXKJIEHUEM Bbl COTJIaCHBI: 1) MeIb UMEET
BBICOKYIO TEMIIEpaTypy IUIaBJIECHUS; 2) Me/lb UMEET XOPOIYI0 TEIIONPOBOJHOCTD; 3) MEAHBIN MpoO-

BOJHUK 00J1aJJaeT XOPOIIEH 3JIEKTPOIPOBOTHOCTHIO?

Tema 3. Inekmpomaznummusie A671eHUSA
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Texcmut Ona umenus:

Teker 1

DNEeKTPOCTaTUUECKUN (PUIBTP TIpeAHA3HAUEH ISl OYMCTKH BO3AYyXa OT COAEpKAIIMXCS B
HEM TTOCTOPOHHUX YaCTHIl, B OCHOBHOM MbUIH pazmMepoM oT 0,01 MxM u asposzosieir. KoHCTpyKTHB-
HO TIpeAcTaBIsieT co00il HAaOOp METaITMYeCKUX MIaCTHUH, Me-
Ky KOTOPHIMH HATSIHYTHl METAJNIMYECKUE HUTH. Mexay HU-
TSAMU M TJIACTUHAMH CO3AAETCSl pa3HOCTh MOTEHITMATIOB B He-
CKOJIbKO TBHICSIY BOJBT, YTO MPHUBOAHUT K OOPa30BAHUIO MEXKIY
HUMHU CHJIBHOT'O 3JIEKTPUYECKOTO MOJISI U BOZHUKHOBEHHIO Ha
MOBEPXHOCTH HUTEH KOPOHHOTrO paspsna. B pesymprate yac-
THUIBl TIBUIM MPUOOPETAIOT DIEKTPUYECKUN 3apsii. 3arpsa3HEH-

HBIM BO3JyX NMOAAETCS B IPOCTPAHCTBO MEXAY IUIACTUHAMH,

3apsKEHHBIE YaCTHUIIBl MBUIH TIOJ ACWCTBUEM 3JIEKTPUYECKOTO

MOJISl MPUTATHBAIOTCS K MJIACTUHAM M OCEIaI0T Ha HUX.

Bpems oT BpeMeHU ¢ MIaCTHH HY>KHO CMBIBAThH MbUIb. DJIEKTPOCTATUYECKHE (PHIIBTPHI MO-
TyT YJIOBUTHh BCE YACTHIIBI, CIOCOOHBIE PpUOOpeTaTh 3apsia. OUIbTPhl OTIIMYAIOTCS HU3KUM YpPOB-
HEM MOTpeOIeH s SHeprun U OeciryMHOCThI0. K HemocTaTkam OBITOBBIX MOJIENeld OTHOCUTCS CpaB-
HUTEJIbHO HEBBICOKAs MPOU3BOAUTENBHOCTH (50 — 60 Ms/qac) u reHepanus o3oHa. O30H B He-
OO0NBIIMX KOJMYECTBaX 00JIaJaeT MPUATHBIM 3allaxoOM, HAIIOMUHAIOIIUM BO3AYX Mocie rpo3sl. O -
HAKO B BBICOKHUX KOHIIEHTPAIMSIX 030H TOKCHUYEH.

OuunieHHbIH BO3/yX BO3BpAIla€TCsl B MOMEIICHHUE, YTO MO3BOJISIET IKOHOMHTH TEIUIO U
AIIEKTPO3HEPTHI0, UM BEIOpachIBaeTcsi B atMocdepy.

Bonpocul ona oocyscoenun:

- B kakux mo Ha3HAUYEHUIO MOMEUICHHUSIX BO3JyX IMOCJIEe OYMCTKH BHIOpachIBaeTcs B aTMoO-
chepy

- byner nu paborath QuUIBTp, €ciiu MEXAY IUIACTUHAMM IPOAYBATh BO3AYX B YKa3aHHOM
HAIPaBICHUH MTPH PA30MKHYTOM KIIOYE B L€ MTUTAHUS?

- Kak noBnusier Ha 3PEKTUBHOCTh OYMCTKU BO3JyXa M3MEHEHHUE MOJIIPHOCTU IMJIACTUH H
CTepKHEW Ha IPOTUBOIMOJIOKHYIO?

3aoanue:

Ha rpaduke n3o0pakeHa 3aBUCHUMOCTb CTEIIEHU OYUCTKH OT 00'beMa BO3/1yXa, ITPO1yBaeMO-

ro uepe3 GUIbTP 3a Yac JJis ABYX Mojeneit GpuibTpa.
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W3 npuBeneHHOro crnmucka HeoOXOAMMO BHIOpaTh OCHOBHYHO NMPHUYMHY CHIDKEHUS 3(dek-
TAUBHOCTHU OYUCTKHU C YBCIIMYCHHUCM KOJIMYCCTBA IMPOAYBACMOI'0 BO3QyXa. HpI/I YBCIMYCHUU CKOP O-
CTH BO3IYIIIHOTO TIOTOKA:

1) 3apshKEHHBIC YaCTHUIIBI ITBUIA HE YCIIEBAIOT OCECTh HA IUIACTUHAX (QUIbTpa;

2) yBeJIMYMBAETCS TEMIIEpATypa IEKTPOIOB U M3MEHSIOTCS YCIOBUSI KOPOHHOTO Pa3psiza;

3) HU3MCHACTCA CUJIa TPUTSIKCHUA 3apAKCHHBIX YaCTUIL ITBUIX K INIACTUHAM (1)I/IJ'IBTpa.

Teker 2
I'mOpuaHbIi aBTOMOOMIIB

['uGpuaHbIi aBTOMOOMIIb UCIIOIB3YET COUETAHUE IBYX THIIOB JIBUrateseil — OEH3MHOBOIO U
anekTpuueckoro. OHM paboOTaOT B peKUME ONTUMAJIBHOIO JOMOJHEHUS APYyT Apyra. beH3uHoBbIH
JIBUraTeNlb BHYTPEHHErO CrOpaHus UCHOJIB3YETCs B KAYECTBE OCHOBHOI'O MCTOYHMKA DHEPIUU IBU-
KEHUs. BBICOKOBOJIBTHBIN 3JIEKTPOMOTOP THOPUIHON CHIIOBOM YCTAaHOBKHU MPECTABISAET CIOKHYIO
Y KOMIIAKTHYI0 KOMOMHAIUIO 3JIEKTPOMOTOpPA U 3JIEKTPOreHeparopa. DJIeKTpoABUraTellb Ipu HeoO-
XOIUMOCTH MOMEHTAJILHO 00€CIeYnBaeT JONOJHUTENbHYIO MOIIHOCTb, HE PacXO1ysl TOILUIMBO U HE
3arps3HsAsS OKPYXKAIOMIyIo cpexy. Mx coBmecTHas paboTa o0ecreynBaeT aBTOMOOWIIO MTPEKPacHbBIE

CKOPOCTHBIC Kau€CTBA U TOIUIMBHYIO SKOHOMUYHOCTD.

B navane nBukeHHs OJIOK yIpaBieHHs SHEPTUI0 aKKyMYJSTOPHOW OaTapen HampaBisieT Ha
AJIEKTPOMOTOPHI, PACIOJIOKCHHBIC B TEpeIHEeH W 3aJHEll 4acTH aBTOMOOWIIsA. J[BMKEHHE B HOp-
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MaJbHOM PEXHME OCYLIECTBISAETCS 3a c4eT OEH3MHOBOI'O JABUIATENS U 3JIEKTPOMOTOPOB, Bpallaio-
IIUX U JIEKTpUYECKUil renepatop. ['eHepaTop o komaHae O0Ka yIpaBJIEHUs OCYILIECTBIISET 3a-
psnky Oatapeu, oTAaBas e M3NMUIIKK SHepruu. [Ipy TOpMOKEHUN KUHETUYecKas YHeprus aBToMO-
Ows mpeoOpaszyercs B AJIEKTPUYECKYI0, KOTOPYIO OJIOK yIpaBJe€HUs BO3BpPAIAaeT B BHICOKOBOJIb T-
HyI0 O6aTapero, a OEH3MHOBBIN JBUTATENIb pa0OTaeT B OOBIYHOM pexuMe. B TpaaulimOHHBIX CHCTe-
Max 3Ta SHEPrus TOPMOXKEHUS Tepssach. B oTianune ot HUX rHOpHIHAs CHIIOBasi CUCTEMa 0COOCHHO
sdekTrBHA B TOpoOJE, I/I€ YACTO YepeyIOTCS Pa3rOH U TOPMOXKEHHE.

Bonpocwut ona oocyacoenusn:

- Ecau B TuOpUIHBIX CHIIOBBIX YCTAHOBKAX SHEPrUs TOPMOKEHUS TOCie Mpeodpa3oBaHus B
AIIEKTPUUECKYIO M aKKYMYJIMpYeTcs B 6aTtapee, TO Ha KaKHe MPOLIECChl UIET YHEPTUsi TOPMOKEHHS B
TPaJIULIMOHHBIX aBTOMOOMIISIX?

- Eciiu B TpaguIIMOHHBIX aBTOMOOUIIIX pacxo] TOIJIMBA COCTaBiseT OT 7-8 smTpoB Ha 100
KM, TO B THOPHIIHBIX — OT 3-4 nuTpoB. KakoBa OCHOBHasi MpHUYMHA TAKO SKOHOMHH TOIIUBA?

3aoanue:

1. Paccmorpure 610K-cXxeMy F'HOPUAHOIO aBTOMOOMJII U BCTaBbTE MPOIYIIEHHOE CIOBO B

yTBepkeHue: «biok ynpaBieHus Ha ocHOBe MH(GOpMALUU, TOJYYEHHOU OT , no-

ChLJIAET UCHOJIHUTENIbHbIE KOMaH/Abl CUJIOBOM YCTAHOBKE U aKKyMYJIATOPHBIM OaTapesM».

bnoxk ynpasnenns

| '_}."ICKTPDJBHTH AKK}’!‘.I}"JH'I'{I . ﬂa‘run]{“ CKOPOCTH.
DeEEaROREL] TEIH- PHBIC YACTOTEI BpallleHHs
ABC FEHEPATOPLL Darapen JBHTATENCH, TEMIIEPATYPbl

Tema 4. IIpouzeoocmeo u ucnoib3o8anue 31eKmMpoIHePIUU

Texcmuol 015 umenus:
Tekcr 1
I'mapossnekTpocTaHusA
OcHOBHas 3ajlaya THAPOIIEKTPOCTAHIIUN
— mpeoOpa3oBaHUe PHEPrHUM TEKYIIeH BOJBI B
NMEKTPUUYECKYI0 JHEpruro. B 3aBucHMOCTH OT

THUINA CTAHIIMU KOHKPCTHAsA TCXHUYCCKasA peaiun-




3auMsi OyAeT pa3HOW, HO NMPUHIMUN PabOThl TMAPOAIEKTPOCTAHIIMM OCTAaETCsl HeM3MeHHbIM. Pac-
CMOTPHUM TEXHOJIOTHIO BEIpaOOTKHU 3JIEKTpo3Hepruu Ha npumepe Kurynésckoit I'DC.
Pa3pe3 Kurynésckoit ['DC:

1 - BepxHuii 6bed (4acTh BomoEMA, PACIIONOKCHHAS BBIIIIC IJIOTHHBI IO TECYCHUIO);

2 - Boz103abop;

3 - cnupasibHas kamepa (CoopyKeHHe, MOABOsIIee BOAY K TypOuHe U (opMHpYIoIIee To-
TOK Ha BXOJ/i€ B HAIIPaBILSIOMIMKI anmapaT; coupajibHas kaMmepa 1o ¢popMe HalOMHHAET YIUTKY, 3a-
KPYYEHHYIO BOKPYT TUJIPOTYPOUHBI);

4 - HampaBIAIOUIMI anmapaT (ClelUalbHbIIl MEXaHU3M I PEryJHpOBaHUS pacxoja BOJbI
yepe3 TypOuny);

S - ruaApoTypOnHa;

6 - oTcacsIBaromas Tpyoa;

7 - HIKHHH Obed (YyacTh BOAOEMA, PacloJIOKEHHAsT HUXKE TUIOTHHBI);

8 - Bam;

9 - ruaporeneparop; 10 - Tpanchopmarop; 11 - uHUS 35IEKTpOIIEpENAYH.

Bopna u3 Bepxnero 6beda (1) uepes Bomgozabop (2) momamaer B cnupaibHyo kamepy (3). B
CIMpaJibHOM Kamepe MOTOK JOMOJHUTEIBHO "3aKpyduBaeTcs" M, MPOXOJsl 4Yepe3 HarpaBIsSIONIUN
arnmapat (4), paBHOMEpPHO MOJABOAMTCS K TUApoTypOuHe (5). PackpyuuBas rugpoTypOMHY, TTOTOK
TepsieT OOJBIIYIO YaCTh CBOEH dHEPrUH, Mociie Yero OTBOJUTCS Yepe3 oTcachiBarollyto Tpyoy (6) B
HIWKHUHE Obed (7). ['uaporypOrHa MOTYy4eHHYI0 MEXaHUYECKYIO SHEPrUio BpallleHus nepenact ve-
pe3 Ban (8) runmporenepatopy (9). I'maporeneparop Bpamiasich, BbIpaOaTBIBAET AIIEKTPUUECKYIO
SHEPrHIo, KoTopas nepenaercs Tpanchopmatopy (10), a 3aTem BBIIAETCS B CETh Yepe3 JIMHU U DIICK-
Tporniepenaun (11).

Bonpocwul ona oocyscoenusn:

- Kak nosiusier Ha 3ddextuBHOCTh padoThl [DC (yBenuuutcs: BHIpabOTKA JIEKTPOIHEPI UH;
YMEHbIIUTCS 3P (PEKTUBHOCTD, HUKAK HE MOBJIMSET) CHI)KEHHUE YPOBHSI BOJbI B BEpXHEM Obede?

- [Touemy uactoTa BpamieHus TypOUHBI B pabo4yeM COCTOSHUM MOIIEPKHBAETCS MOCTOSH-
HOM: 3TO YMEHBIIAET Pacxoi BOJbI? MOCTOSHCTBO YACTOTHI BpAIEHHUS OOECHEeYUT CTaOUIBHOCTH
4acToThl nepeMeHHoro Toka 50 I’y Bo Beell sHEprocucremMe? TaKoW PEKUM COOTBETCTBYET MAKCH-
MaJbHOMY KIIJT;?

- Busier mn pabota 'DC Ha cocTosiHUE BOTHBIX OMOpeCypcoB?

W3 npuBeseHHBIX HUXKE YTBEPXKJIECHUH HEOOX0ANMO BHIOEPUTE MPAaBUIIbHBIE U YKAXKUTE UX

HOMepa:
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1. Ja, Biusier, HaOM0AaeTCsl U3MEHEHNE MUKPOKJIMMATa, CHI)KEHHE CKOPOCTH TEUCHHS pe-
KM, 3aME/IJICHHE BOJOOOMEHA M CAaMOOYUIIEHUS, a TAKKE Pa3BUTUE CUHE-3ENEHBIX U JTUATOMOBBIX
BOJOPOCIIEH, YXYALLIEHUE Ka4eCTBA BOJBL.

2. la, BIUSET, MPOUCXOIUT YMEHBIIEHUE PHIOHBIX 3aMacOB, COKpAIEHHE YHCIa I[EHHBIX
BUJIOB.

3. Her, BmusiHUE HE3HAUYUTENBHOE, TIOIyYE€HHUE SHEPTUH KOMIIEHCHPYET HAHOCHMBIH YPOH.

Texker 2
Coaneuynasi 6aTapes
[Tpocreiimas KOHCTPYKIHS coTHEUHOTO dneMeHTa (CD) Ha 0CHOBE MOHOKPHCTAUTNYECKOT O

KpPEMHUS ITOKa3aHa Ha PUCYHKC.

vor

ToHKasi MJIaCTMHA COCTOUT U3 JIBYX CJIOEB KPEMHUS C Pa3IUYHBIMU (PU3HMUECKMMH CBOMCT-
BaMU. BHyTpeHHUl cinoil npencraBiser coOON YHCTHII MOHOKPUCTAJIIMUECKUN KpeMHui, obia-
JAIOIIUN «IBIPOYHOM MPOBOAUMOCTBIO» (p-TUI). CHApYXH OH MOKPBIT OUEHb TOHKUM CIIOEM KpeM-
HUs ¢ mpuMmeckio docdopa (n-tum). Ha ThUTbHYIO CTOPOHY MIJIACTUHBI HAHECEH CILTOIIHOW MeTali-
JUYECKUN KOHTAKT. Y TpaHMIBI N-H pP- CIOEB B pe3yibTaTe MEepeTeukH 3apsaaoB o0pa3yroTcs oben-
HEHHBIE 30HBI C HECKOMITEHCHPOBAHHBIM O0BEMHBIM MOJIOKUTEIBHBIM 3apsIOM B N-CJI0E U 00BEM-
HBIM OTPHUIATEIBHBIM 3apsJIOM B P-CJI0€. DTH 30HBI B COBOKYITHOCTU U 00pa3yroT p-N-Iiepexo.

Korpa comHeuHsblif 3IeMEHT OCBEIIAeTCsl, MOTJIOMIEHHbIe (POTOHBI TEHEPUPYIOT HEPaBHO-
BECHBIE AJIEKTPOHHO-ABIPOYHBIE Mapbl. DJIEKTPOHBI, T€HEPUPYEMbIE B P-ClIoe BOJIM3U p-N-Tiepexoa,
NOAXOAAT K p-N-Mepexoly U CYUIECTBYIOLIMM B HEM 3JIEKTPUYECKUM IOJIEM BBIHOCATCS B n-
o0nacTb. AHaJIOTHYHO U U30BITOUHBIE ABIPKU, CO3JaHHBIE B N-CJIO€, YACTUYHO MEPEHOCATCS B Pp-
ciout (puc. a). B pesynbrare n-cioii npuoOperaer JOMOJHUTEIbHBIM OTPULIATEIBHBIA 3apsl, a p-
CJION - MOJOKHUTEIbHBIN. OTpUIIATEILHOMY IOJIIOCY UCTOYHMKA TOKA COOTBETCTBYET N-CIIOH, a p-
CJIOH - TIOJIOKUTEIBLHOMY.

D¢ ekTUBHOCTD MPeoOPa30BaHUs YHEPTUU CBETA B AIEKTPUUECKYIO B MOJOOHBIX JIEMEHTaX
nocturaetr 35%. [lo TeXHOTOrM4YeCKUM MNpUYMHAM OTAEIbHBIA AJIEMEHT BO3MOXKHO H3TOTOBHUTH
TOJIKO HEOOIBIIOro pazMepa, MOITOMY IS yBeNU4deHHs YP(EKTUBHOCTH COCTUHSIOT HECKOIBKO
sneMeHToB B O6atapen. ConHeuHble OaTapen MpeKpacHoO 3apeKOMEH 10BalIM ce0sl B KOCMOCe KaK J10C-

TaTO4YHO Ha}le)KHBIﬁ U CTAaOWUILHBIM HMCTOYHHUK OHECPIruu, CIIOCOOHBIN pa6OTaTB O4YCHb AJIMTCIIBHOC
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Bpemsi. [TTaBHYIO ONMACHOCTH /U COJHEUHBIX OaTapeil B KOCMOCE MPEACTABISIOT KOCMUYECKas pa-
JIUAlUs 1 METEOpHAs MbLIb, BHI3BIBAIOIINE SPO3UI0 MMOBEPXHOCTH KPEMHHEBBIX 3JIEMEHTOB M OTpa-
HUYHUBAIOIIME CPOK CITYKOBI OaTapeu.

Bonpocwut ona oocyacoenusn:

— I'me u xorja Mbl MOYKEM BOCIOJIB30BAThCS JAHHOW MH(OpMAIIHEH?

— HW3BectHO, 4TO 3()PEKTUBHOCTH COTHEUYHON OaTapen HaMOOIbIIash TP HOPMAJIHLHOM Ta-
JIEHUW CBETa Ha TOBEPXHOCTH dyieMeHTa. [loBbicHT 1 3 (PEeKTUBHOCTH OaTaper HCIOJIb30BaHUE
YCTPOMCTB JUIsl ©X aBTOMaTH4YecKoro HaBeaenus Ha Connue?

3aoanusn:

1.M3BecTHO, YTO HA PHEPrEeTHUECKUE MApaMETPhl COIHEUHON OaTapew BIUSET HArpeB ee Mo-
BEPXHOCTH MAJAIOIIMM U3Ty4eHHEeM, OpueHTalus 0aTapeu oTHocuTenbHO COJHIIA U ee TeOMEeTpH-
gyeckue pazmepbl. ONUImuTe U 1300pa3uTe CXEMy MCCIEAOBAHMS 3aBUCUMOCTH CHJIBI T€HEPUPYEM O-
r'0 TOKa OT TEeMIIEPaTyphl OaTapeu.

2. OtaenpHBIE AJIEMEHTHI COJTHEUHOM 0aTapen MOKHO COSTUHSATh KaK MOCIeI0BaTeNbHO, TaK
U TapajyielbHO WM IOCJeNoBaTeNbHO-apamienbHo. Onennte puHaHCOBbIE, KOHCTPYKTHBHBIE U
(dusnyueckre T0CTOMHCTBA U HEOCTATKH 3TUX BAPUAHTOB BKIIFOUCHHUS.

Teker 3

Ceronuo (Takxke ucnoibzyercs cokpamenne CUJ[ - cBeTonsnyqaromuii M0, JJATUHCKUM
skBuBanieHT — LED: light-emitting diode) - sTo momynpoBOIHWUKOBBI TPUOOP C DIEKTPOHHO-
JIBIPOYHBIM P-N MEPEX0I0M, KOTOPHIN CO37aET ONTHYECKOE U3TyUCHHE, KOT]a Yepe3 HEro MPOXOAUT
3JIEKTPUYECKHN TOK.

NNACTHKOBAR NMH3A Kpucrann

CHUNTHKOH

[anomuHmuesan (Meanas) ocHoBa

PaGoTa cBeTonmMoma OCHOBaHAa Ha CBOMCTBAX p-N WJM 3JIEKTPOHHO-ABIPOYHOTO IMEPEX0/a,
00yCJIOBJICHHBIX B3aUMO/ICHCTBHEM JIBYX MOJYITPOBOJHUKOB p-THIMA U n-tuna: P — positive, To ecTh
MOJIOKMTENIBHBIN THI, WK JbIpOYHBIA, 1 N — negative, TO €CTh OTPHIATEIbHBIA THII, UK JJICK-
TPOHHBIN. B pe3ynbrate nmporyckaHus 3JeKTPUYECKOr0 TOKa B MECTE COMPUKOCHOBEHHUS JBYX I1O-
JYTPOBOJIHUKOB MPOUCXOAUT MEPEX0 OT OAHOTO THMA MPOBOAMMOCTH K JPYroMy, U Mbl BUIHM
M3JIy4EHUE CBETA.

CBeroauon UMeEET JiBa BBIBOJA - aHOA M Karoia. Ha xaTone pacnoiokeH ajqlOMUHUEBBIN mapa-

Oonmmueckuii pediektop (orpaxarens). OH BHEIIHE BBITIISANT, Kak yamieoOpa3zHoe yriayoieHune, Ha
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JTHO KOTOPOro nmomenieH Kpuctaml. [1omynpoBOAHUKOBBIIT MOHOKPHUCTAJI — 3TO OCHOBHOM 3JIEMEHT
CBETOJMO/Ja, B KOTOPOM CO3JaH p-N-mepexol. MoHokpuctama uMeer GopMmy KyOuka pasMepom
0,3x0,3x0,25 MM ¥ COEAMHEH C aHOJOM IPHU MOMOIIM 30J0TON MepeMbluKu. ONTHYECKU Mpo3pay-
HBIM TIOJIMMEPHBIA KOPITYC, SBIISIOIIMICSI OJTHOBPEMEHHO (DOKYCHPYIOIICH JIMH30M, BMECTE C ped-
JIEKTOPOM ONPEIENSIIOT YroJl U3Iy4eHHs] CBETOAMOa U HAIpPaBJICHHOCTh My4ka cBeTa. CoBpeMeH-
HbIE CBETO/MO/IbI OBIBAIOT BCEX LBETOB pajJyru: KpacHbIE, OPaH)KEBbIE, JKENThIE, 3€JICHbIe, CHHHE,
oenbie. CBeYeHNE, KOTOPOE M3JIYYaeT CBETOAMO MPU MOAKIIOUEHUHU €0 K JIEKTPUUECKOMY TOKY,
3aBUCUT OT Marepuaia, HCIIOIb3yeMOro IMpH MPOU3BOJACTBE MOJYNPOBOJHUKA. Tak, Hampumep,
pPUMECH aTIOMHUHMUS, HHIMS, renus, Gocdopa BEI3BIBAIOT CBEYEHUE OT KPACHOTO JI0 KEJITOTO IIBETA.
A30T, rajmmuil, MHIUH TpUIAI0T U3Ty4YaeMOMY CBETY LIBETa OT 3€JIEHOro A0 romyboro. YtoOsl 11o-
OUTBbCs OEJIOro CBEUEHMsI B KpUCTAILT 100ABIAIOT JOMUHO(Op. Paboune HanpsbkeHus: CBETOIMO0/10B
Pa3HbIX IBETOB PA3JIMYHBI.

['maBHBIE TOCTOMHCTBA CBETOAMOA0B — BhICOKUH K (15%-60%) u piuTensHbId cpok pabo-
oI (70 100 000 yacoB).

3aoanua:

1. Cneundudeckuii BUJ BOJbT-aMIIEPHON XapaKTEPUCTHKUA CBETOAMOAA MPHUBOAUT K TOMY,
YTO Ja)ke HeOOJbIIMe MyJIbCcallii HAMpPsOKEHUS B pabodyeM pexuMe COMPOBOXKAAIOTCS 3HAUUTEN b-
HBIM U3MEHEHUEM CHIIbI TOKa cBeToAuoAa. Kakumu OyAayT MOCIENCTBHS MIOXOTO 3IEKTPUIECKOTO
KOHTaKTa B LIEMH NUTaHMs cBeToanoaa? V3 mpensiokeHHbIX BapHAHTOB OTBETOB HEOOXOIHWMO BHI-
OpaTb NpaBUJIbHBIN U yKa3aTh €ro HOMep:

1) na0X0H 3MEKTPUUECKUI KOHTAKT 00€CIEUNT CKauYKU COMPOTHUBIICHNUS LIENU U HANPSKEHUS
Ha JTUOJIe, U3-3a Yero N3JIy4YeHHE CBETOANO/1a Oy/IeT «MUTAIOLIM;

2) HUKaKuX U3MEHEHUU B paboTe cBeToauoja He OydeT, T.K. u3jaydeHue oOyclIOBIEHO Ha-
I'peBOM P-N mepexoza, a 3TOT MPOLEcC JOCTATOYHO UHEPTEH;

3) ceeToauon He OyeT cO31aBaTh U3IyUYCHHUE.
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Mpamos HanpaksHese, B
2. Jlaiite oObsicHeHHe siBNIeHUIO: Jlamma HakaiaMBaHUs OOBIYHO BKIIIOYEHA B CETh IEpEMEH-
Horo Toka yactotoi 50 I'l, a cBeTOAMON — B LIEb MOCTOSIHHOrO HanpsbkeHus. [louemy konebanus
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CHJIBI TOKA B JIaMII€ HaKaJIUBaHUsA HC 3aMCTHBI, a BBIKIIFOUCHUE CBETOAMNOAAa Ha 1 MUJIJIMCEKYHIY Y C-
JIOBCK BOCITPUHHUMACT KaK «MHUTaHHE)?

3: IIpeqyioxuTe BapuaHT KOHCTPYKIIMHU CBETOIMOA C YIPaBIsEMbIM [IBETOM U3JIYUYEHUS.

Tema 5. I'nobanvnoe nomennenue

Texcm Ona umenus:

W3-3a rnobanbHOro mortenieHus bonbmioit bapeepubiii pud (ABctpamus, Tuxuii okeaH)
TEPAET CIOCOOHOCTh BOCCTAHABIIMBATBHCS, YTO NMPUBOAUT K COKPALLEHUIO Pa3HOOOpasusi MOPCKUX
BHJIOB, KOTOpbIe TaMm XHUBYT. Okoyio mosioBuHbl bonbmoro bapseproro puda morutmo B 2016 u
2017 rogax. Boma B okeaHe mporpenach HaCTOJBKO, YTO 3TO BBI3BAJIO MaccoBOe 0OeClBEUHBAaHUE
kopaioB. Ecnu morensieHue ygacTcsi ocTaHOBUTH Ha ypoBHe 1,5 rpanyca, Bebkuer 10—30%
kopasioB. IIpu rnmobampHOM nortenseHuu Ha 2 °C NpakTHYECKH BCE KOpasIoBble pU(bI OyayT
MOTEPSHBI.

[maBHas mpuyuHa T1I00ANBPHOTO MOTEIJIEHUS — BBIOPOCHI MAPHUKOBBIX Ta30B, Ta30B C
BBICOKHM IIOIVIOIIEHUEM CBETOBOW 3HEPIMM B UH(PAKPACHOM (TEII0BOM) auanazoHe. OCHOBHBIMU
IIAPHUKOBBIMU Ta3aMH 3€MJIM SIBJIFOTCA BOISIHOW Iap, YITIEKHUCIbIM ra3 u merad. MccnemoBaHus
YUEHBIX IOKA3bIBAIOT, YTO COMEp)KaHHE YIIEKUCIIOro raza B arMocdepe HampsMyk CBS3aHO C
IJIOLIAbIO JIECOB HA IUIAHETE.

ImoGanbHOE MOTENJIeHHE MOXET MPUBECTH K PE3KOMY TasHUIO JeIHUKOB. MccnemoBaHus
2018 roga moka3pIBarOT, YTO CKOPOCTh POCTA YPOBHS MOPS YBEIMYHUBACTCA U CYMMapHBIA MIPUPOCT
K KOHILY CTOJIETUSI JOJDKEH COCTaBUTh 65 cM oT ypoBHs 2010-x romos.

Bonpocut ona oocysycoenusn:

- I'mbenp kopasyioB O3HA4YaeT, YTO MHOTHE BUABI PBIO W JPYTUX CYLIECTB MOTEPSIOT
€CTECTBEHHYIO cpely oOuTanus. X momynsuuu cokpaTsaTCs UM HcYe3HYT HaBceraa. [louemy?

- Kak BimsieT cokpaliieHue IioIiau JIeCOB Ha CPEAHIO0 TeMIlepaTypy Ha 3emie?

3aoanue:

W3 mpuBeneHHBIX HIDKE YTBEPXKIEHUI HEOOXOIMMO BHIOPATH /1Ba MPABUIIbHBIX:

1) [ToBbllleHHE YPOBHS MOPS YTPOXKAET OCTPOBHBIM TOCYAapCTBaM, TaK KakK 3TO MPHBEICT K HUX
3aTOIJICHUIO.

2) IoBbilIeHUE YPOBHS MOPSI IPUBE/ICT K YBEINYCHHIO YHCICHHOCTH MHOTUX BHJIOB PHIOBIL.

3) IoBsIlIcHHE YPOBHS MOPSI IPUBECT K YBEJIMUYCHUIO COICPIKAHUS COJIM B MOPCKOU BOJIE.

4) 3-3a TOBBIMICHHS YPOBHS MOpPS YBEIMYHMTCS IUIOUIAJh IOBEPXHOCTH MOPCKOW BOIBI H
KOJIMYECTBO 00pa3yeMoro BOISHOIO Mapa, 4YTO cJelaerT Iiio0ajJbHOe TMOTereHue Oosee

WHTCHCHBHBIM.

Tema 6. Ilapnuuxoswtii 3ghghexm: oeiicmeumenvHocms uiu evimuicen?
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Texcm Ona umenus:

JKuBbIM Oprann3mMaM HeoOXoauMa SHEPrus i KU3HU. DHEPrus, MOAepKUBAIOLIAsl KU3Hb
Ha 3emite, npuxoguT oT CoslHLa, KOTOPOE U3Iy4aeT S3HEPTUI0 B KOCMOC, TaK KaK OHO O4EHb ropsi-
yee. KpomieuHnas yacte 3TOM 3HEPruu J1O0CTUTAeT 3eMIIH.

ATtmocdepa 3eMiu 1efiCTBYET KakK 3alUTHOE OZIesI0, TOKPBIBAOILEE TOBEPXHOCTH I1JIaH e-
ThI, ¥ 3AIIMIIAET €€ OT MePernaioB TeMIepaTyphbl, KOTOPbIE CYILIECTBOBAJM Obl B 0€3BO3YIIHOM
IIPOCTPAHCTBE.

Bonbiias yacte uznydaemoit ColHIleM SHEPruM MPOXOIUT Yepe3 3eMHYI0 aTMochepy. 3eM-
JIs1 IOTJIONIAET HEKOTOPYIO YacTh 3TOW SHEPTHH, a APyras 4acTh OTpa)kaeTcs 0OpaTHO OT 3eMHOI
noBepXHOCTH. YacTh 3TON OTpakeHHOI SHepruu norioiiaercs atmochepoii. B pesynbTare aToro
CpenHsis TeMIlepaTypa HaJl 36MHOM TOBEPXHOCTbIO BBIIIE, YEM OHA MOIJI1a Obl OBITh, €CJI ObI aTM O-
cdepsl He cymiecTBoBana. ATMocdepa 3eMin eiCTBYET Kak MapHUK, OTCI0/1a ¥ IPOU30LLIEN Tep-
MUH «ITapHUKOBBINA 3P dekT». CUNTaIOT, YTO MAPHUKOBBIA A(PEKT B TeUeHNE JBAALIATOIO BEKa CTall
Oosnee 3aMeTHBIM.

To, uTo cpenHss Temneparypa arMmocepbl 3eMin yBeIn4YuiIach, iisercs gpakroMm. B raze-
Tax U Ipyrou NepruoANYECKON IevyaT OCHOBHON NMPUYMHON ITOBBILIEHHUS TEMIIEPATYPBI B IBA/II1A-
TOM BEK€ YaCTO Ha3bIBAIOT YBEIMYCHHE BBIOPOCA YIIIEKUCIOro ra3a B atMochepy.

[[IxonpbHUK IO UMEHU AHApPEN 3aUHTEPECOBAJICS BO3MOXKHOM CBSI3bI0 MEXKY CPEIHEN TeM-
nepaTypoit armocdepsl 3eMiH U BBIOpocaMu yIIIEKHCIIOro ra3a B atMocdepy 3eMIu.

B 6ubmmoTeke oH Hamien caeayomue 18a rpaduka.

BriBpocel yrnekmcnoro raza

CpegHAA TeMNepaTypa aTMochepsl JEMNUH
(ThICAYM MUNNUOHOEB TOHH B rog)

(rpagycos Lenbcua)
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Ha ocHoBe 3Tux nByX rpaukoB AHIpel cienan BEIBOJ, YTO MOBBIIIEHUE CPEHEN TeMIIe-
paTypsl aTMocdepbl 3eMIN AEHCTBUTEIHLHO MPOUCXOIUT 33 CUET YBEIMUEHUS BHIOPOCOB YTJIEKU-
CJIOro rasa.

Hpyras mkonbHuIa, Buka, He cornacHa ¢ BeiBojioM AHpesi. OHa cpaBHHBAET JBa Tpaduka

Y TOBOPUT, YTO HEKOTOPBIE YACTU Tpa(hPMKOB HE MOATBEPHKAAIOT €r0 BBIBOJ,.
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Bonpocut ona oocyscoenusn:

- Kakue wactu rpadukoB He moaTBepx1at0T BeiBo AHnpes? [IpuBenure mpumep u 00bsic-
HUTE CBOU OTBET.

- AHJpeil HacTauBaeT Ha CBOEM BBIBOJIE O TOM, YTO MOBBIIIEHHE CpPEAHEH TeMIepaTyphl atT-
Mocdepsl 3eMIIH BbI3bIBACTCS YBEIMUEHUEM BBIOPOCOB yriekucnoro rasa. Ho Buka nymaer, uto
€ro BbIBOJ uepecuyp nocnemnsbiii. Ona ropoput: «IIpexne, yeM caenatb OKOHYATENbHBIN BBIBOJ,
TBI JOJDKEH YOSTUTHCS B TOM, UTO ApYyrHue (pakTophl, BIUSIONINE HA TAPHUKOBBIN 3D PEKT, OCTArOTCS

NOCTOSIHHBIMUY». HazoBUTe 0uH U3 (akTOpoB, KOTOpBIE UMeNa B BuAy Buka.

Tema 7. Buympennasn cpeoa opzanuzma. Kpoew
Texcm Ona umenus:
IlepesiuBanne KPoBH
KpoBb — 3T0 0COOCHHBII BU COCAMHUTEIHLHON TKAHU B OPraHU3Me YeI0BeKa, B COCTaB KO-

TOPOH BXOIAT TPOMOOITUTHI, SPUTPOLIUTHI, JICHKOIHUTHI, Tu1azma. OHa, Kak u Jit00as TKaHb, BBITOJ-

HSET OINpeaeIeHHbIe (YHKIHH B Op-
raHW3Me YeJIOBEKa: 3alIUTHYIO, JIbI-
XaTeNbHYI0, TPAHCIOPTHYIO M pery-
nsTopayto. O6mmii ee o0beM B opra-
HHU3ME YeJIOBEKA COCTABJIACT 4-5 JIHUT-
pOB.

15 urons 1667 roga dpanirys-

ckuii Bpau JKan-batucr /lenu Bmep-
BbI€ COBEpILUJ MepenruBaHue KpoBU 4enoBeky. Ceroans sta jgedyeOHasi TEXHOJIOTUS MOoKa3aHa Ipu
MHOI'MX 3a00JIeBaHUSX, HO IIPH 3TOM OCTa€Tcs KpaiiHe onacHoi nmpouenypoil. Cama npouenypa Ha-

3BIBAETCS TeMOTPaHCPY3Hs,

[TpoBoauTs mporuenypy 0e3 cMepTelbHBIX OCIOKHEHUH CTajJo BO3MOXKHBIM TOJIKO TOCHE
oTKpeITUA Tpymi kpoBd B 1901 roay u pesyc-dpaxropa B 1940 roay. Ceronns nepenuBaroT B OcC-
HOBHOM KOMITOHEHTHI KpPOBH, HAalpUMEp, TOJBKO J3PUTPOLMTHYIO MaccCy, CBEXKE3aMOPOXKECHH YIO
1a3My, KOHIIGHTPAT TPOMOOIMTOB U JIEHKOIUTHYIO0 Maccy. CaMoe pacnpocTpaHEHHOE MTOKa3aHue K
NepesIMBaHuI0 — 3TO oTepst KpoBU. OCTPOI MOTEpel cuuTaeTcs NoTepsl NallueHTOM B TeUeHHE Ma-
pbl yacoB 6oiiee 30 % ob6béma kpoBu. Kpome 3Toro, cpean abCcoMOTHBIX MOKa3aHUM K TE€MO TpaHC-
(Gy3uu — IIOKOBOE COCTOSIHHME, HEMPEKPAIIAIOIIHECS KPOBOTEUCHUS, THKETOE MaJIOKPOBUE, XUPYP-
rHYecKue BMeNaTenbcTBa. ['eMoTpancdysus Oblma U ocTaéresi KpaitHe pHCKOBaHHON MPOIETYPOi.
[lepenuBaHue KpOBU MOXKET BbI3BATh CEPhE3HBIE HAPYIICHUS KU3HEHHO BAXKHBIX MPOIECCOB, MO-

9TOMY JaXX€ IIPU HAJIMIHNHN MOKa3aHUM K 3ToH nmpoucaype MEAUKu BCCrja pacCCMAaTpuBaArOT HAJIUIHNC

93


https://osostavekrovi.ru/sostav/eritrocity/eritrocity-eto.html

WIA OTCYTCTBUE NPOTUBOMNOKAa3aHUM, CPEAN KOTOPBIX — CEplIeUHasi HEJOCTATOYHOCTh IIPU MOPOKaX,
MUOKapAUTE, KapJUOCKJIEpO3€, THOMHOE BOCMAJIEHUE BHYTPEHHEH 000JIOUKU ceplua, TMIEePTOH s
TpeTheH CTajuu, HapylIeHne KPOBOTOKA I'OJIOBHOTO MO3ra, o0Iiee HapylieHue 0eIKoBoro ooMeHa,
aJUIepruYecKoe COCTOSIHUE U IpyTrue 3a001eBaHusl.

Yacto npu aOCOMIOTHBIX MOKA3aHUSX K MEPEMBAHUIO KPOBU MPOLEAYPY HPOU3BOAST, HE-
CMOTpsSI Ha MPOTUBOIMOKA3aHUs, HO MPU 3TOM OPraHU3yIT MPO(UIaKTHUYECKUE MEpPONpUSTUS, Ha-
IpUMeEp, A NPENYNPEXKICHUS ajuieprudeckon peakuuu. MHoraa npu xupyprudyeckux orneparmsx
IIPUMEHSETCS IPEABAPUTEIBHO 3ar0TOBJIEHHAsl COOCTBEHHAs KPOBb MMAllMEHTA.

[lepen mepenuBaHWEM KpOBHU MalMeHTa 00s3aTE€NbHO MPOBEPSIOT HA MPOTHBOINOKA3aHUS,
emé pa3 MpoBEPSIIOT IPYIIY KPOBHU U pe3yc-(PakTop U TECTUPYIOT KPOBb TOHOpPA HA MHJIUBUyalb-
HYIO COBMECTHMOCTb. [locie 3Toro nmpoBoxuTcst Guojorndeckas mpoda — manueHty BBoasaT 25—30
MJI KpOBH JIOHOpa ¥ HAOJ0JAI0T 3a coCcTossHuEM OosbHOro. Eciu nanuenTt 4yBcTByeT ce0s Xopollo,
TO KPOBb CUMTAETCSI COBMECTUMOMN M IPOBOAUTCS reMoTpaHcdy3us co ckopocTbio 40—60 xanens B
MUHYTY.

[Tocne mepenuBaHus HECOBMECTUMOW KPOBM MOT'YT BO3HHUKHYTH OCJIOXHEHHUS, COOM Har0T
IIOYTH BCE CUCTEMbl opranuzMa. Hampumep, BO3MOKHO HapylleHne (QyHKLIHH IO4YeK U Me4eHu, 00-
MEHHBIX [IPOLIECCOB, JEATEIBHOCTH JKEIYJOYHO-KUIIEYHOI0 TPAKTa, CEPAEUHO-COCYAUCTON U LIEH-
TpaJIbHOW HEPBHON CHCTEM, JIbIXaHU s, KPOBETBOPEHUSI.

Cy1ecTByeT Takoe MOHATHE KaK «KPOBSHOW JOMUHIY, HHaUe — ayToreMorpancgysus. [Ipu
3TOM MpoLEenype MPOU3BOANUTCS MEPEMBAHNE PELUIHEHTY €ro ke COOCTBEHHON KpOBH. DTO J0CTa-
TOYHO PAacHpOCTPaHEHHAas METOAMKA B CHOPTE, OJHAKO O(UIIMaIbHBIE CTPYKTYPhl IPUPABHUBAIOT
e€ K IpUMEHEHNI0 JonuHra. «KpoBsHOH JOMUHIY YCKOPSIET 1OCTaBKY KHCIOpPOJa K MBIIIAM, YBE-
JMYMBAsI UX MPOU3BOAUTEIBHOCTb.

3aoanusn:

1. Bo MHOrux Hay4HbIX paboTax reMoTpaHc(y3usi paccMaTpUBAeTCs KakK ollepanusi, aHajlo-
rM4yHas Iepecajike OpraHoB, T.e. oOJsiafaromas OONbIIMMU pUcKaMu. Pacrionoxute neiictBus Bpa-
4el, yKa3aHHbIE HUXKE, B IIOCIEN0BATEIbHOCTH UX IPOBEACHNUS

a. BTOPUYHO IPOBEPSIOT TPYIIY KPOBU U pe3yc-pakrop,

0. mpoBoauTCa Ouosioruueckas mpoda — marueHTy BBOIAT 25—30 M1 KpOBH JIOHOPA,

B. TECTUPYIOT KPOBb JOHOpPA HA MHJUBUyaJIbHYI0 COBMECTUMOCTb,

I. €CIIM KPOBb CUMTAETCSI COBMECTUMOM, TO MPOBOJAT reMOTpaHC(y3Hs CO CKOPOCTh0 40—
60 kanenp B MUHYTY,

J. TIPOBEPSAIOT NAI[MEeHTa Ha HAJIMYKMe MPOTUBONOKA3aHUH.

2: Kakumu JODKHBI OBITH YCIIOBHSI KPaTKOBPEMEHHOTO XpaHeHHs KpoBu? W3 mpemioxkeH-

HBIX BApUAHTOB OTBETOB BHIOEPUTE NPABUIIBHBIN U YKAKUTE €r0 HOMEp:
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a. B 3aITastHHBIX EMKOCTSX B XOJOAMIBHON CTEPHIIBHOM Kamepe ¢ Temreparypoii 2-6°C,
0. B aBTOKJaBeE,
B. B CTEKJISIHHBIX COCYyIaX.
3. BeiOepuTte 13 NpeaiokeHHOro CIMCcKa (DYHKIIMH, KOTOPBIE BBIMOJHSAET KPOBb B OPraHM3-

M€ YCJIOBCKA: 3aluTHasd, NOAACPKHUBaroUiasd, COCAUHUTCIIbHAA, AbIXaTCIbHaA, PpEryjsTopHasd,

TPaHCIIOPTHAsL.

Tema 8. Meouyuna cnopma
Texcm Ona umenusn:
[lepen TpeHUpPOBKAMHU CIIOPTCMEH H3MEpSeT YacTOTy OWEHHUs CBoero myibca. YacroTa
ouenus cocrapisier 70 ynapoB B MUHYTY. CIIOPTCMEH 3aHMMAETCS OJHY MUHYTY U CHOBA HU3MEpPSIET

y/nbC. 3aT€M OH MPOBEPSIET €ro KaKIYI0 MUHYTY B T€UEHHE HECKOIbKUX MHUHYT. OH NpeacTaBuil

CBOM pe3yJbTaThl B BUJE rpaduka.
Kaxol MOXHO cenath BbIBOJ 110 €ro pe3ybTaTam?
a. Yacrora GueHus ero mysbca yBeauuuBaercs Ha 50 y1apoB B MUHYTY.

6. Ha ymeHnblieHne yacToThl OMEHUs €ro NmyJibca YXOJUT MEHbIIIE BPEMEHU, UYEM Ha yBeEIH-

YEeHHUE.
B. UeTbIpe MUHYTHI CITYCTA €ro myJibc ObeTcs 80 y1apoB B MUHYTY.
r. Ero mynsc HOpManu3yercss MeHee 4eM 3a 6 MUHYT.
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Tema 1. Memannwt. Kopposusa memannos. 3auwuma om Kopp o3uu.
Yenepoo kax ocnosa opzanuueckoi scuznu. Yenexucnwtii 2az
Texkcmot 01 umenus
Tekcer 1
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PecTraBpanus naMsiTHUKOB

B atmocdepe kpynHBIX ropogoB BO3pOCIO COJAEP)KaHHUE arpeCCUBHBIX BELIECTB, MOITOMY
MOBEPXHOCTH MAMSTHHKOB, CIIEJTAHHBIX U3 METalia, MOABEPralTcs aTMocepHOoi Koppo3un. B mo-
ClleflHee BPEMsI 4acTO BO3HUKAIOT TaKUE BHUJIBI KOPPO3HH, KaK «OpOoH30Basi 00JIe3Hb) (MU «MeIHas
YyyMay), IpU KOTOPBIX 00Pa3ylOTCsl OCHOBHbBIE XJIOPUABI MEIU - 3aITyCKAeTCsl psii XUMHUYECKHX pe-
aKIM{ ¢ yyacTHEM MeNH, KUcIopoJa U Biaru atMocdepsl. B pe3yibTaTe 3TOro mporucxoauT HHTEH-
CHBHas HENPEpbIBHAs KOPPO3Us, pa3pylIaonias IOBEPXHOCTb CKYJBITYP.

Cy1ecTByeT Ba OCHOBHBIX METOZA 3l Thl METAJNINYECKUX TIOBEPXHOCTEN OT KOPPO3HUHU:

1. HaneceHne MeTayUIMYECKUX 3aIUMTHBIX MOKPBITUN, HA3bIBAEMBIX «OKEPTBEHHBIMUY». Takoil cioii
3alUIIAeT MOBEPXHOCTh MaMSATHUKA, U30JUPYs €€ OT aTMOC(EpPHBIX BO3AEHCTBUI, MPU 3TOM caM
MOJIBEPraeTcsi KOPPO3UHU U CO BpEMEHEM pa3pyluaercs. Takue NOKPhITUS MOXXHO HAHOCUTh pa3iny-
HBIMHU CIIOCOOaMH, HalIpUMep, raJIbBaHOMIIACTUKOM .

2. Hanecenus 3alIUTHOTO CJIOSl METOAOM IJIa3MEHHOI'0 MJIM ra30MJIa3MEHHOT0 HalbUICHUS MeTall-
JMYECKOro MOPOIIKa C MOCIEAYIOIIEH ero MpOonUTKON CleUanbHbIM HHIMOUTOPOM KOPPO3UU Ha-
nplIsieMoro Meraiia. MHruéutop, nonajgasi B mopbl CJI0sl, HAJIEKHO YACPKUBAETCS B HUX, YTO Ipe-
JOTBpAIlaeT Bo3AeicTBUE aTMOC(hEpHBIX (PAaKTOPOB Yepe3 MOPbl Ha METANI U yBEIUYUBAET J0JIrO0-
BEYHOCTH MOKPBITHUS.

Hanbinenre MOXXHO OCYIIECTBUTH, HAIPUMED, IPH MOMOIIM TaKUX yCTPOWUCTB, KaK IJIa3MO-
TPOHBI, Ta30IJIa3MEHHbIE TOPEJIKH, 1YTOBbIE METAJIM3aTOPhl U JETOHAIIMOHHO-TAa30Bble MyIIKU. B
Cankr-IlerepOypre Tak ObLIIN pecTaBpUPOBaAHBI MHOTHE MTAMATHUKH.

Bonpocwut ona oocyacoenusn:

— 3amUTHBIA CJIOH METaJUIMYECKOro MOPOIIKOBOI'O MOKPBITHS SBIISETCSA PBIXJIBIM, COIEP-
’KUT MHOT'O TIyCTOT U TIOp U MPOHHIIAEM JJisl BHEIIHEH atMocdepsl U colepkalieiics B Hell Biary.
[Tpu KakuX yCIOBHSIX OH OYyIET BBIIOMHATH 3AIIUTHYIO (PYHKIIHIO: TPU 3aIOJHEHUH MOP U IMYCTOT
CrHeLMaJIbHBIMU IIpenapaTaMy, IPensTCTBYIOIMMH KOPPO3UH 3aILUTHOIO CJIOs, IPU OKpalIMBaHUU
HOKPBITHS KpacKaMM WM 3MAJISIMH, IIPU yCJIOBUU HMPONUTKU MOBEPXHOCTU MHIMOUTOpPaMH KOPPO-
3UU WK IPYU TOBTOPHOM HAaHECEHHH MOPOIIKOBOTO 3aIUTHOTO €057

— Moryt 5u ObITh HCHOJIB30BAHBI OMMCAHHBIE TEXHOJIOTHH JAJIS 3aLIUTHl TAMSTHHKOB, BbI-
MOJIHEHHBIX U3 KamHA? [louemy?

— IloueMy CKyJIbITYypHbIE KOMIIO3ULMU DPa3MEIIAlOT JHIIb Ha
MacCHUBHBIX (yHJaMEHTaxX: AJis 00ecredeHns yCTOMYMBOCTH CKYJIBITYPBI,
JUIs paBHOMEPHOTO pacIpe/iesieHUsl BECOBOM Harpy3Ku Ha TPYHT, AJS
YBEJIMYEHUSI BBICOTHI CKYJIBITYPBI MM AJIS 3aLIUTHI CKYJBITYPBI OT BaH-

naaoB?
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Teker 2
I'a3upoBaHue BOIBI
Vraexkucneiii raz wm  COz, JIBYOKHUCH
pona, AMOKCHJ yriepozaa, OMKapOOHAT UCHOJIb3Y-
eTCsS JUIA MPHUTOTOBIICHUS Ta3UPOBAHHBIX HAIHT-

KOB. ['a3upoBaHHBIE HAIUTKH, OCOOEHHO OXJIaXK-

JEHHbIE, OBICTpee U TOJTHEE YTOJSIOT Kaxmy. Jlis
YTOJICHUS KaX/Ibl YEeIIOBEK BHIMMBACT MEHbBIIIC Ta3UPOBAHHON MUTHEBOW BOJIBI, YEM HEra3upOBaH-
HOW. Cero/Hs B MPOM3BOJICTBE HAITUTKOB YCHJICHHO JKCILTYyaTUPYETCsS OCHOBHOE CBOWCTBO YTJICKH-
CIIOro ra3za — KOHcepBUpymoliee (obe33apakuBarolee, 1e3uHuiupyroilee, aHTAMUKPOOHOE), T.K.
YIJIEKUCIIBIN Ta3 SBJISIETCS KOHCEPBAHTOM - BELIECTBOM, I'yOMTENbHO JEWCTBYIOIIMM Ha >KUBBIC
MUKPOOPraHU3MEBI, TPUCYTCTBYIOIINE B TTUTHEBOM BOJIE.

VYrinekucnplii ra3 U3MEHseT BOAOPOAHBIN Mmoka3arens (pH) BombI, onpeaensonuii xapakrep
XUMHUYECKUX U OMOJOTMYECKHX MpoleccoB. B 3aBucumoctu ot BenuuuHbl pH MeHsIETCsl CKOpOCTh
OMONOTUYECKHUX PEAKIN, TOKCHYHOCTh 3arpsA3HSIONINX BEUIECTB U T. 1. JIJ15 MUTHEBOM BOJIBI ONTH-
MaJbHBIM CUMTaeTcsi ypoBeHb pH B amamnazone ot 6,5 mo 8,5 (mo pexomeHnanusm BeemupHoit op-
raHU3aluy 3IPaBOOXPAaHEHUsS - 7), OTKIOHEHHE OT KOTOPOTO MOXET CYIIECTBEHHO OTPa3UThCS Ha
3araxe, MPUBKYCe U BHEIIHEM BHUAE BOIbI. [Ipyu HACBIIIEHUH BOJBI YTIEKUCIIBIM Fa30M €€ YPOBEHb
KHCIIOTHOCTHU Bo3pacraet g0 pH=3,8.

Bonpocul ona obcyscoenun:

— Ilouemy npu HarpeBaHUM Ta3UPOBAHHON BOJIBI, SBIISIOIICHCS BOAHBIM PACTBOPOM YT OJb-
HOW KHCIIOTHI, BBIACITSIOTCS My3BIPHKHU Ta3a?

— JlakmycoBasi HHIUKATOpHAsE Oymara MpH MOTrPY>KEHUU €€ B Ta3UPOBAHHYIO BOJIY MEHSET
nser. Ha xakoii?

— Menuky Ha OCHOBE MHOT'OJIETHUX HCCIIEIOBAaHUI U HAOIIOJCHUM OMpPEeaeuiIu NPOTUB O-
MoKa3aHusl K ynoTpeOJeHHI0 ra3MpOBaHHOM MUTHEBOM BOABI: HAaNWM4MeE 53BBI M ractputa. KakoBa
OCHOBHAs MMPUYMHA 3TOT0 OTPAHUYEHUS: HU3KUH, BBICOKUN WJIM HOPMAJIbHBIA YPOBEHBb BOJOPOIHO-

ro nokasaressa? [IpuBeaure 000CHOBaHUE B MOJIb3Y CBOETO OTBETA.

Tema 2. Ecmecmeennasn paouoakmuenocms. Ilpeodpazoeanue eénympenneii Inepzuu
AMOMHBIX A0epP 6 MENI08YI0 U INEeKMPUUECKYIO IHEPUI0. AMOMHbBIE CUN08ble YCIMAHOGKU U UX
ucnoavzosanue. Ilocnedcmeusn paouayuonnozo ooyuenus

Texcmul 014 umenus:

Teker 1
PagnoaktuBHOE 00TyueHue
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Paguanus, B IIMPOKOM CMbICIIE, O3HAYAET U3IyYEHHUE, TO €CTh PACIPOCTPAHEHUE YHEPTUU B

BUAC BOJIH UJIN YaCTHUII. PaI[I/IoaKTI/IBHBIC H3JIYy4CHUA ACIIAT HA TPU BUAA:

anb(da-u3nydeHue — NOTOK SAep Telus;

OeTa-u31y4eHHE — MOTOK dJIEKTPOHOB;

— TraMMa-u3jIy4C€HUE€ — ITOTOK BBICOKOOHECPIr€TUICCKUX (bOTOHOB;

MOTOK HEUTPOHOB.

YenoBeueckuil opraHu3M PEryJISIpHO MOABEPraeTcs BO3AEHCTBUIO PaiMOaKTUBHOIO 00IIyY e-
Hus. [IpubmmsurensHo 80% €XeroqHo Moay4aeMoro KOJIM4ecTBa NPUXOAUTCS Ha KOCMUYECKUE JTy-
4. OCHOBHBIM NPUPOAHBIM UCTOYHUKOM H3JIyYEHUS CUUTACTCS] MHEPTHBIN Ta3 pajoH, BHICBOOO K-
JAIOUIUICA U3 3eMJIM ¥ TOPHBIX TTOPO/I.

PaguanyonHoe obnydyeHue o cnocody NPOHUKHOBEHHS B OPraHM3M JEIMTCS Ha J(Ba THUIA:
BHyTpeHHee M BHelHee. llocnenHee xapakTepHO AJis pPAacHbUIEHHBIX B BO3JyX€ PaJuOHYKJIUIOB
(aspo3oab, nbuib). OHU MONAJAaOT HAa KOXKY WIM OAeXKIy. B TakoM cilyuyae MCTOUHUKU pajuaiiu
MOXHO YyJaluTh, CMbIB UX. BHemHee ke 00JydeHHE BBI3BIBAET OXKOI'M CIM3UCTBIX 00OJIOYEK U
KO)KHBIX MOKpOBOB. IIpu BHyTpeHHeM Tumne o0JydyeHus: paauoOHYKJIN/bI 10MAJal0T B KPOBOTOK, Ha-
IpUMeEp, Yepe3 paHbl, U yIASIOTCSA JMIIb C TOMOLIbI0 Tepanuu. Takoe o0iydeHue mpoBOLUPYET
00pa3zoBaHKE 37I0KAYECTBEHHBIX OITyXOJIEH.

PagnoakTuBHOE U3Iy4YEHHUE M3-32 MOHU3HUPYIOILEro NEHCTBUSA NMPUBOJUT K OOpa30BaHUIO B
OpraHu3Me 4YeJoBeKa CBOOOJHBIX PaJMKaIOB — XUMUYECKH aKTUBHBIX arpeCCHUBHBIX MOJEKYJ, KO-
TOpBIE€ BBI3BIBAIOT MOBPEXKICHHUE KIETOK U UX THbenb. OcCOOEHHO YyBCTBUTENBHBI K HUM KIIETKU
KETyJOYHO-KHIIEYHOTO TPaKTa, MOJOBOM M KPOBETBOPHOW cucTeM. PannoakTuBHOE 00IydeHHE
HapylaeT ux padoTy, BbI3bIBAET TOUIHOTY, PBOTY, HapyllleHHE CTyJa, TeMIepaTypy. Bo3aelicTBys
Ha TKaHU Tja3a, OHO MOXKET MPUBECTU K JyuyeBOW KatapakTe. K mociencTBUsIM HOHU3HPYIOIIETO
U3IIYy4EHMs TAKXKE OTHOCAT TaKHE IOBPEKIEHUS, KaK CKJIEPO3 COCYNOB, yXyAUIEHUE UMMYHHUTETA,
HapylleHue reHerudyeckoro anmnapara. CucremMa nepenadd HacjaeICTBEHHBIX JaHHBIX UMEET TOH-
Kyto opranuszanuio. CBoOOAHbBIE pajuKajbl U UX MPOU3BOJHBIE CIIOCOOHBI HAapylIaTh CTPYKTYpY
JAHK — HOocuTens reHeTnueckoil nHpopManuu. DTO NPUBOJUT K BOZHUKHOBEHUIO MyTallMi, KOTO-
pbl€ CKa3bIBAIOTCS Ha 370POBbE MOCIEAYIOIIUX TOKOJIECHUH.

Ha aTomapHOM ypoBHE 3TO MPOMCXOAUT TaK. PaanoaKkTUBHbBIE YACTHUIIBI JIETAT C OTPOMHOM
CKOPOCTbIO, BBIOMBAs IIPU 3TOM 3JIEKTPOHBI U3 aTOMOB. B pe3ynbraTe mocieanue npuodperaroT mo-
JOKUTENbHBIN 3apsa. CBOOOIAHBIN 3JIEKTPOH U MOHU3UPOBAHHBIA ATOM BCTYHAIOT B CIIOKHBIE PEaK-
IIUU, B pe3ybTaTe KOTOPBIX 00pa3yroTcst cBOOOMHBIe paaukanbl. Hanmpumep, Bona (H20), cocras-
nsromast 80 % Macchl 4eoBeKa, 1Moj] BO3ICHCTBUEM paJualliy pacnajaeTcsl Ha JABa paaukaita — H+
u OH-. DTH naToJorMuecky aKTHBHBIE YaCTUIbl BCTYMAIOT B PEaKLUU C BaXKHBIMU OMOJIOTMYECKHU-

Mu coeauHeHusaMu — moiaekyinamu JIHK, 6enxoB, ¢pepmeHToB, )xupoB. B pesynpraTe B opranusme
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pacTer 4MCcI0 MOBPEKIECHHBIX MOJIEKYJ U TOKCHHOB, CTpajaeT KJIeTO4YHbI oOMeH. Uepe3 HekoTo-
poe BpeMs MOpa)KEHHbIE KJIETKHU MOru0arT Win UX GYyHKIUHU cepbe3HO HapymaroTcs. 13-3a mope-
xkaenus JHK u myTanuu reHoB KieTka HE MOXET HOPMaJIbHO AENIUTHCS. DTO caMOe ONacHoe IOo-
CIIEZICTBUE PAAHAIIMOHHOTO O0TyYSHHS.

Bonpocul ona oocysycoenusn:

- Jlos yenoBeka B KOCMOCE 3HAUUTENBbHYIO ONACHOCTh IPEICTaBIIAET KOCMUYECKas pajua-
s, YTo 3amminaeT el Ha 3eMiie OT ee MaryoHoro Bo3AecTBUS: aTMocdepa ¢ colepKamiecs
B HEH IBUIBIO, BpalieHne 3emiun, o0aka, BOASHOMN Map, CoJepKaluics B aTMocepe Uil MarHuT-
Hoe 1oJje 3emiu?

- JIs xakux reorpaduuecKkux MecT MPH OTCYTCTBUU MECTOPOXACHUN paJlOaKTHUBHBIX HC-
KOMAaeMbIX YPOBEHb €CTECTBEHHOH paJualliy BBIIIE CPEIHET0: BBICOKOIOPbE, TOBEPXHOCTh OKEaHa,
PaBHUHBI, JIECHONH MacCUB WM ApPKTHKA ¢ AHTapKTUKOMN?

- Ha Jlyne maruuTtHOe mosie oueHpb cnadboe. O3HavyaeT Jiu 3TO HaJH4Ke paJualMoHHON ora c-
HOCTH U HEBO3MOXXHOCTb OCBOEHHUsI uenoBedecTBoM JIyHbI? Pa3BepHyThIli OTBET HEOOXOIUMO
000CHOBATb.

Texcr 2

AToOMHAs TOABOIHAA JIOIKA

ATOMHBIEC MOJJIOAKUA MCIOJIB3YIOT PAJMOAKTHBHOE TOILIMBO (B OCHOBHOM, ypaH). Pamnoak-
TUBHbIE MaTepuajbl BBIJCISIOT TEIJIOBYIO SHEPTUIO B Mpolecce sSAepHoro pacnana. [Ipu aTom BbI-
JIEJISIeTCSl OTPOMHOE KOJIMYECTBO SHepruu. Ha aToMHON moasiofke Takol IpoLecc OCyIeCTBIIAETCA
B TOJICTOCTEHHOM DPEaKTOPE, KOTOPBIM HEMPEPHIBHO OXJIAXKAAETCS MPOTOYHOM BOJOM, 4YTOOBI M30 e-
KaTbh [EPErpeBa, a TO U PACIIaBIECHUS CTEHOK.

B TunuuHOM JBUTaTENE C SIEPHBIM PEAKTOPOM OXJIaXKIACHHAs BOJa, IIUPKYIUPYS MO JaB-
nearieM 160-200 atmocdep mo 3aMKHYTOMY KOHTYpY, TIOMaIaeT BHYTPh KOPITyca peakTopa, Coaep-
JKallero saepHoe TommBo. Harperas Boga BBIXOJUT U3 peakTopa M UCIOJB3YyeTCs JUIsl IpeBpalle-
HUS B IaporeHeparope Apyroil Boasl B map. OcTbiBas, OHa BHOBb BO3Bpallaercs B peakTop. Ilap
BpalllaeT JIONacTh TYpOMHHOI 0 ABUTaTeNsl. PenykTop nepeBoauT ObICcTpoe BpallleHre Baja TypOUHbBI
B Oojiee MEAJICHHOE BpallleHHe Bajia dJEeKTpoABUraress. Ban anekrponBuratesns mpyu MOMOIIH M e-
XaHM3Ma CLEIJICHUS! COEIUHSETCSl ¢ TPEOHBIM BaJIOM U 3JIEKTPOr€HEpPaTOpOM. DJIEKTPOABUTaTENb,
Bpallasi rpeOHOM Ball U reHepaTop, o0ecrneunBaeT ABUKEHHE JIOJAKH U BbIpa0aThIBAET 3JIEKTPOIHEP-
I'UI0, KOTOpas 3amacaeTcsi B OOpTOBBIX akkymyJsitopax. B Poccun cozmanu v ucnbiTand yHUKalb-
HYIO SIIEPHYIO CHJIOBYIO YCTAHOBKY C PECYpPCOM Ha BECH JKM3HEHHBIM LIMKJI aTOMHOW ITOJABOJHOM

JIOAKH.

3aoanus:
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1.3anonHuTe B 0J10K-CXEMeE MPOMYLIEHHbIE 3BEHbS ITpoliecca peodpa3oBaHus s1epHON

SHEPruv B MEXaHUYCCKYIO SOHCPIruiO IBUXKCHUA HOI[BOI[HOﬁ JJOAKHU

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

KOTOpAA 3AMacASTCA B AKKYMYIATODE

2. «B TUTIMIHOM JBHTATENE C SIICPHBIM PEAKTOPOM OXJIaXKIEHHAs BOAA, IUPKYIHPYS MOJ
nasieHueM 160-200 atMocdep 1o 3aMKHYTOMY KOHTYPY, ITONaJaeT BHYTPb KOpPITyca peakTopa, Co-
JIepKallero siiepHoe TornBo. Harperast Boja BBIXOIUT U3 PEaKTOpa U UCIONb3YEeTCs JUJIsl peBpa-
HICHUs B TTapOTe€HepaTope APYyroi BoAbl B map». TO €cTh B TEKCTE yKa3aHa 4acTh BOJSHON MarucT-
pal  «peakTop-----laporeHeparop ------ peakTop». CocTaBbTe aHAJIOTMYHYIO CXEMY [JJIsl IpYyroi
4acTU BOASHOM Maructpaiu. s 3TOro BHUMAaTENbHO paccMOTpUTe cxemy asuratens. Cornacu-
TECh, YTO MOXKHO TMPOCIEIUTh AHAIOTHIO C TAKUMHU MOHSATHSIMH M3 OMOJOTHHU, KaK «MaJlblid KpyT
KPOBOOOPAIICHUS» U «OOJBIION KPYT KPOBOOOPAIIIEHUS.

3. [Ipenmnonoxum, 4TO YYEHUK, O3HAKOMUBIINCh CO CXEMOW yCTPONCTBA JBUTATENS C aTOM-
HBIM PEAKTOPOM, ITOCUYHTAN, YTO B HEE MOKHO BHECTH U3MEHEHHSI: OOBEIUHUTD JIBE YaCTHU BOISHOU
Maructpaiu. Toraa Boga (map) OyIaeT HUPKYIUPOBATH IO KOHTYPY «pEaKkTOp---llaporeHepaTop---
rilaBHasg TypOWHA ----TJIaBHBIA KOHJIEHCATOp TypOMHBI------ peakTop». YKaXKUTe OCHOBHOE IPETIST-
CTBUE Ha IIyTU BHEAPEHUS 3TON UJIEH.

4. BbI B cOCTaBe TPYNIIBI KOHCTPYKTOPOB — Pa3pabOTUMKOB JBUTATEICH C SIACPHBIM PEAKTO-
poM. M3meHeHMEe KakMX MapaMeTpPOB CYIECTBYIONIEH CHUCTEMBI >KH3HEOOECIeUeHUs MOIBOIHOMN
JOJKHU, 110 BanieMy MHEHUI0, YBETUUUT €€ pecypc?

5. IIpoBenuTe aHanM3 MPEICTABICHHON Ha PUCYHKE CXEMBI MPOIECCOB, 00ECIIEUHBAIOIIIX
paboTy MOMITOAKU. YKaKUTE MPUUYUHY, TTIOUEMY BOJla, HarpeBaeMasi B PEaKTope, sSBISIETCS PaJHoaK-
TUBHOM, a BOJIa B MapoOreHepaTope — HET: OHA MPOXOAUT MPOIEAYPY OYUCTKH, OHU IUPKYIHUPYIOT

10 Pa3HBIM KOHTYpaM M HE CMEIINBAIOTCS, B TAPOT'eHEPATOP H00ABIISIOT IEAaKTUBATOP?
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Haepueiii peakrop Konaeuncarop FaaBHBIT KONACHCATOP TYPOHILI

6. 13 mpemsio)keHHBIX BapUaHTOB BBIOEpUTE TOT, KOTOPBI OTBedaeT Ha Bompoc: [louemy
BOJIa IOCTYNAET B aATOMHBII peakTop MoJ OOJbIIMM AAaBIEHUEM, JOCTUTAIOLIUM BeJIMYUHBI B 160 -
200 atmocdep?

a. Jlng yBenuuenust oTO0pa TEMI0BOI MOIHOCTH.

6. Jns yBenudeHHus TeMIepaTypbl KUTICHHS.

B. [lns obecnieueHus LUPKYIIALUN BOJbI B IApOTreHEepaTope.

7. Cucrema ®HU3HE0OECIEUCHUSI TOJIONIKH COACPXKUT JUCTUILUIATOP U AIIEKTPOJIU3EP, Yepes3
KOTOpBbI€ IOCTOSIHHO IIPOITyCKal0T MOPCKyto BoAy. KakoBo nx Ha3HaueHue? 13 mpuBeeHHBIX HIDKE
BapHaHTOB HEOOXOIUMO BHIOPATh BHIMOIHAEMbIC ’TUMHU YCTPOHCTBAMHU (QYHKLIUU:

a. Oumncrka oT mpuMecen.

6. Tonkas QuibTpanus.

B. HarpeBanue, oOpa3zoBaHue mapa ¢ €ro MOCIEAYIONIeH KOHICHCAIMEH s TOTYYCHHUS
JUCTUJUIMPOBAHHOMN BOJIBI.

r. IIpurorosiieHne ropssuell TEXHUUECKON BOJBI.

. HpOI/I3BOI[CTBO KHCJIOPOJa B pE3YJIbTATC JJICKTPOJIM3a BObI.

YerpoiicTBo: DyHKIUH:

Huctunnsatop

DnekTponusep

Tema 3. Deonrwoyus 36e30
Texcm 0 umenusn:
[Tox nmelcTBUEM CHJI BCEMHPHOT'O MPHUTSHKCHHS 00JIAKO MEK3BE3JHOTO Ta3a, COCTOSIIEro
TJIABHBIM 00Pa3oM M3 BOJOPOJIa, CKUMAETCS M HArpeBaeTcsl M0 3aKOHY COXpaHeHHs sHeprun. Ecmu

Macca o0Jiaka JA0CTATOYHO BCIIMKA, TEMIICPpATYypa U AABJICHUC B LICHTPC o0Ojaka JOCTHUTacT 3HA4YC-
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HUH, IpU KOTOPbIX HAUMHAIOTCSA TepMOsiiepHble peaKUMH CHHTe3a, B Pe3yJIbTaTe KOTOPBIX BOJO-
pox npespainaercs B renuil. Tak po:xkaaercs 3Be3aa.

Co BpemeHeM (Ha 3TO MOTYT YUTH MUILTMAPAbI JeT!) BOJOPOA B LIEHTPAIbHOM YacTH 3BE3/1bI
BBITOpaeT, U o0pasyercs reareBoe sapo. Ho 3Be3a mpu 3TOM HE TacHET, MOTOMY YTO TeNHil ToXKe
ABJISIETCS SACPHBIM TOIUIMBOM: IPU JOCTaTOYHO BBICOKOM JaBJIEHMU U TeMIepaType cBbiuie 15
MUUTMOHOB T'PaJyCoOB HAUMHAIOTCA TEPMOsIEpHbIE PEAaKIMH, IPH KOTOPBIX IelIuii MpeBpaliaercs B
yriepoa. IIpu sTom Temmepatypa sapa emie Ooibine Bo3pacraer. HakoHeln JaBieHue, BO3pociiee
BCJIE/ICTBUE HOBBIX TEPMOSIIEPHBIX pEaKLUi, CTAHOBUTCS HACTOJBKO OOJIBIIMM, YTO HapyXHbIE
CIIOM 3Be3/bl OTOpachIBalOTCS Ha OOJbIIOE PaccTOSHUE OT spa, a UX TeMIepaTypa 3HaYHUTEIbHO
YMEHbIIAeTCs: 3B€3/1a IPEeBpallaeTcs B KPACHbIM I'MraHT (KpacHbIMHM WX Ha3bIBAIOT 32 UX LIBET, a
TUTaHTaMU — 3a UX KoJIoccaJbHbIE pa3Mepbl). Macca HEKOTOPBIX U3 ATHX 3B€3]] CPaBHHMA C MacCOi
Connua. Co BpeMeHEM OCHOBHOE TOIUIMBO TEPMOSAEPHBIX pPEAKLUN -BOJOPOJL U TEIINIl — BHITOPAET.
BHeHue ciion 3Be3/1bl, pacHIUPSSICh, YIETAIOT, a 3B€3/1a 3HAYUTEINbHO YMEHBIIIAETCS B pa3Mepax U
npeBpaiaercs B Oesiblii KapaMK. benblii LBET 3B€3/pl YKa3bIBA€T HA TO, YTO TEMIIEpATypa Ha €e
MIOBEPXHOCTH BBIIIE TeMIlepaTypsl oBepxHocTH ComnHia. TepMosaepHble peakiuy B 6€10M Kapiu-
K€ YK€ ITOYTH HE UAYT.

Ecnu macca simpa 3Be3bl npeBbiaet Maccy Cosnia 0omnee, yeM B moaTopa pasa (Oenblii ru-
raHT), OOyCJIOBJIEHHOE CUJIAMU TATOTEHUSI JaBJIEHUE B SIPE 3BE€3/bl CTAHOBUTCS CTOJIb OIPOMHBIM,
YTO OHO KakK OBl «BJIABJIMBAET» DJIEKTPOHBI B MPOTOHBI, B pe3yJIbTaTe Yero o0pa3yroTcsl HEHTPOHBI.
Tak BO3HHKaeT HeMTPOHHas 3Be3[a, KOTOPasi COCTOMT B OCHOBHOM M3 HelTpoHOB. Macca Ta-
KOI1 3B€3/1bI MOXET ObITh CpaBHUMOI ¢ Maccoil CoJHIIa Ipu AMaMETPE B HECKOJBKO KHJI0METPOB!
ITnoTHOCTE HEUTPOHHOM 3BE3/1bI OJIM3KA K IJIOTHOCTU aTOMHOIO sipa: 1cM3 BemiecTBa Takoi 3BE3-
Il CpaBHHUMa C Maccod HECKOJBbKUX TPYKEHBIX TOBAPHBIX BaroHoB. OOpa3oBaHHME HEHUTPOHHOU
3BE3/Ibl NMPOMCXOAUT 3a JOJHU CEKYHIbl U COINPOBOXAAETCS B3PHIBOM HEBEPOSTHOM Cuibl. Takue
B3pbIBbl HA3bIBAIOT BCIBIIIKAMU CBEPXHOBBIX.

Ecin macca 3Be3/1b1 3HaUUTENBHO NpeBbilIaeT Maccy CollHIa, TO cujla TpaBUTALIMK «3aCTaB-
JSIeT» 3BE3Jy CKMMAThCS Jaxke MOCJe TOro, Kak OHa CTaHeT HeHUTpoHHOH 3Be3noi. M Hactymaer
MOMEHT, KOT/Ia CHJIa TATOTEHHUS CTAHOBUTCS HACTOJIBKO OOJBIION, UTO OHA «HE BBIMYCKAET» HApY-

Ky naxe ceer! B TakoM ciydae 3Be3/ja MPEBPAIaeTCs B «UEPHYIO JbIPY».

3aoanus:

1.3anmonHuTe B 6JI0K-CXEME MPONYIICHHbIE 3BEHbs IPOIIECC:

1) OBomonust 3Be371bl ¢ Maccol, Oau3koi k Mmacce ConHIla

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



2) DBOIOLMS 3BE3]IbI C MACCOM, CYIIECTBEHHO OobIeit Macchl CoJHIla

OGnako
pa3pexEHHOTO Benblii THTaHT —— # ? ? ?
MeK3BeIHOTO Taza

2. Beigenute 2-3 mpoOiieMbl, ¢ KOTO-
PBIMH, TIO BallleMy MPECTABICHUIO, CTAJKH-
BAlOTCSI acTPO(QHU3UKU TPH H3YYCHUU 3BE3.
OO6ocHylTe CBOE MHEHUE.

3. CocraBbTe CUHKBEIH Ha TeMy «Yep-

Hasd AbIpa»

Tema 4. Ixocucmema KaKk camoopzanu3yomaaca CUCmemMa Op2anu3mos u puzuueckou
cpeowt ux ooumanusa u e3aumooeiicmeusn. Ilomoxu eewjecmea u Inepeuu 6 IKocucmeme
Texcm ons umenusn:
HckyccTBeHHBIE IKOCUCTEMBI

NckyccTBEHHBIE SKOCUCTEMBI — SKOCUCTEMBI, CO3/IaHHbIE YyelloBeKOoM. [IpocTeiimmm npume-
POM TaKOro pojaa MOXET CIYXHUTh akBapuyM. B HeM uMeroTcsl pacTeHusl, OCylIecTBIsonue HoTo-
CHUHTE3, PBIOBI MJIM IPYTHE KUBOTHBIE, MUKPOOPTaHU3MBI, IepepadaThIBAIOIINE TPOIYKTHI KH3H e-
JIeATeIbHOCTH KUBOTHBIX. HO akBapuyMm He SIBISETCS CaMOCTOSITEIbHON yCTOMUYMBOM CHCTEMOMH, T.
K. OH HY)KJA€TCS B TMOCTYIIJICHUU OIPEACIICHHBIX BEIIECTB M3BHE, HAPUMEP, KOpMa IS PhIO, U
BBIBEJICHUS YaCTH MPOAYKTOB MyTEM 3aMEHbI HJIM (PUIIbTPAIIUU BOABI.

OCHOBHBIE 0COOCHHOCTH MCKYCCTBEHHBIX IKOCHCTEM

1) BOJBIIMHCTBO HCKYCCTBEHHBIX 3KOCHCTEM SIBISIOTCA TeTePOTPOPHBIMU, T.€. MOTPeO-
JSIOIIMMU OPraHUYECKHUE BelIecTBa (TOTOBYIO MHIILY) U3 BOIBI.

2) HckyccTBEHHBIE 9KOCHCTEMBI UMEIOT HE3aMKHYTHIN IIMKJ OOMEHa BEIIECTB U DHEPTHUHU.
YacTp NMUILEBBIX EMOYEK B TAKUX IKOCHUCTEMaX pa3pyllaercs, U, Kak CJICJICTBHE, YEJIOBEK CTaHO-
BHUTCSI 3BEHOM DKOCHUCTEMBI, 00€CIIeuynBasl YCTPaHCHHE IPOYKTOB paciajia, co3iaBasi KoM(pOpPTHbIE
yCJOBHUA CyllecTBOBaHMs. Llenu nmutaHus B akBapuymax KOPOTKHE U XapaKTEpU3YIOTCS HaJIUYUEM
2-4-X 3BEHLEB.

3) UckyccTBEeHHBIE SKOCUCTEMBI XapaKTepU3YyIOTCS BUJIOBON MaJIOUMCIEHHOCThIO. J{eiicTBu-
TEJBHO, YEJIOBEK B aKBAPUYME CO3/IA€T IKOCHCTEMY ISl O0ECIICYEHUs CYIIECTBOBAHUS OHOTO UJIH

HECKOJIBKUX BUI0B pBI6 u paCTCHHﬁ.
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HopmanbHoe QyHKIMOHMpOBaHUE aKBapuyMa BO3MOXHO JIMIIb B YCIOBUSIX PaBHOBECHOTO
COCTOSIHMSI OMOJIOTMUECKOH CHCTEMBl NpH ONTHUMAJbHBIX IapaMerpax cpenbl. B craHoBieHuu u
NOJJACPKAHUK PAaBHOBECHS MPUHUMAIOT y4acTHe BCE BOAHBIC OpraHU3MbI (PbIOBI, aM(pUOUM, MO JI-
JIOCKUA H Jp.), pacTeHHs (BBICIIME PACTEHHs] M BOJOPOCIH), OJHOKJIETOYHBIE MUKPOOPTraHU3MbI
(6axTepuu, npocteimue). Maneiimee HapylieHre OajlaHca B CUCTEME BEAET K MOTepe paBHOBECHS,
YTO BKJIIOYAET MEXaHU3MbI, HAallpaBJIEHHbIE Ha cTaOuaM3anuio 6uocucreMsl. [Ipu HEBO3MOXKHOCTH
BOCCTAaHOBJICHUS OajlaHca, akBapuyMHasi OMocrucTemMa rTuOHeT.

Bonpocwut ona oocyacoenusn:

— Kucnornocts Boasl pH oka3piBaeT 60bII0e BIUSHIE HA OMOXUMUYECKHE U OMOJIOruY e-
CKHeE MpPOIECChl U UMEET Ba)XXHOE 3HaueHHe B KM3HU pbl0. B mpomeccax gorocunresa, mpoTeKao-
[IMX Ha CBETY, pacTeHHs] MOTPEOJAIOT YIIEeKUCIbli ra3, 4To moBhimiaer yposenb pH. Houbto ku-
CJIIOTHOCTb BOJIbI IIOHMKAETCS, YTO CBSA3aHO HE TOJBKO C OTCYTCTBHEM (DOTOCHHTE3a, HO U C BBIJ €-
nenneM CO; npu AbIXaHUM pacTeHuil. MHOrue puiObl BriosiHe 0€300/1€3HEHHO MEPEHOCAT OTKJIIOH e-
HUS KHCJIOTHOCTU BOJbI OT HEUTpanbHOro nokazatens (pH= 7-8). OTo o0bsicHseTcs TeM, YTo opra-
HU3M HMMEET LENbIA pAJ CUCTEeM, CriakuBawoiux kosebanus pH. OnHako pe3koe M3MeHEHHe K-
CIIOTHOCTH BOJIbI MOXKET CTaTh MPUUMHOM rudenu poio. [Touemy?

MexIy KakiMH OOHTAaTeIsIMH aKBAPHYMa MOXKET BOBHHKHYTh KOHKYPCHIMS : BUIAMH CO
CXOJIHBIMH MOTPEOHOCTSAMH, BUIAMH, U3BIEKAIOIIMMH TMOJb3Y U3 CBSI3U APYT C IPYI'OM, XHIIHUKA-
MU U )KEPTBAMH, Mapa3uTaMHu M X035€BaMU ?

3aoanus:

1.AxBapuyMHbBIE PACTEHHS Pa3pacTarOTCs HaJ BOJON WM IJIaBalOT Ha MOBEPXHOCTH, TIe
OCBellleHH e 00JIe€ NHTEHCUBHO U IJIE OHU JIOMOJIHUTENBHO MOIY4atoT YIJIEKUCIbII Ta3 u3 aTMocde-
pbl. B mporecce ¢otocuHTe3a MOJNIEKYIIbI XJI0po(UIIa pacTeHUN CTAaHOBITCS Haubosee akTHBHBIMU
IpH OCBeIIeHHH (OTOHAMH C JIJTMHOM BOJIHBI M3 MHTEepBasia oT 600 mo 700 HaHOMETpPOB (00J7IACTH
OpaHXEBOT'0 M KPACHOIO I[BeTa). DTO HamOoJiee BAXKHBIN CBETOBOW AMANA30H JIJIi MHTEHCHUBHOTO
pocTa TUCTHEB M OCEBBIX OpPraHoB pacteHuil. Ha pucynke npuBeneHsl rpaduKy 3aBUCUMOCTH OTH O-
CUTENIbHOW MHTEHCHBHOCTH CBETa OT TOJIIMHBI CIIOS BOJBI B aKBapuyMe IJIl U3JIy4eHHUS Pa3HBIX

[IBETOB.

19
KOHKypeHIII/Iﬂ — 9TO B3aUMOOTHOIICHU aKTUBHOI'O COPCBHOBAHU S MCKAY oco0sIMuU OZHOI'O UJIK PA3HBIX BUOB CO
CXOJHBIMU l'IOTpe6HOCTHMI/I 3a CpCACTBA CYIICCTBOBAHUA U YCIOBUA PA3MHOXKECHUA.
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Wcnonb3ys 3TH gaHHBIE, O0BSACHUTE, IOYEMY PACTEHHSI, KOTOPbIE BO BPEMsI CBOETO KU3HEH-
HOTO IIMKJIA TIOCTOSIHHO TOTPY>KE€HBI B BOAY Ha JOCTAaTOYHYIO TJIyOMHY, YaCTO MCHBITHIBAIOT He-
XBaTKy IUOKCHIA YIiepoJa W HEIOCTATOK OCBEIIECHHUs, U HE MOTYT JOCTHTHYTh HEOOXOIMMOTO
YpOBHSI )OTOCHHTE3A.

2.]1i1ss HOpMaIBHOTO (YHKIITMOHUPOBAHHS aKBapuyma HEOOXOIUM KOHTPOIbL YpoBHS pH.
[lepeuncnute BO3MOXKHBIE CIIOCOOBI M3MEPEHUs YPOBHS KHUCIOTHOCTH BOJBI. [IpoBenuTe mouck B
pPa3IMYHBIX MCTOYHUKAX HMH(POpPMAIMHA O MPUPOJHBIX WHIUKATOPAX YPOBHS KHCIOTHOCTH BOJIBI.

OI_IeHI/ITC BO3MOXHOCTb UX HUCITIOJIb30BAHUA B aKBApHUyMax.

Tema 5. 'unomeswl 603HUKHOBEeHUA HcuzHU. Pazeumue npedcmasnenuit 0 npoucxosicoe-
HUU Hcu3Hu Ha 3emae. Ipvl Opesneliuieni u opeeneil xcuznu. Pazeumue ycusznu 6 mezozoe u
Kaiinozoe. Aumponozennoe o3oeiicmeue Ha ouocgepy.
Texcmul Ona umenusn:
Teker 1
Jlist 0OBsicCHEHUS! BBIMAPAHUS TMHO3aBPOB, KOTOPOE MPOU30IILIO MPUMEPHO 65 MUIUTMOHOB

JICT Ha3an, OBLIH BBIIBUHYTBI ABC T'MIIOTE3bI:

I'mnore3a A (CTOJIKHOBEHHE ¢ ACTEPOUI0M)

I'mnorte3a B (u3BepkeHUs1 BYJIKAHOB)

JluHO3aBphI M CYE3TH, TOTOMY YTO TpOMa-
HBIN acTepOuJ CTOJIKHYJICS ¢ 3emieil. B pe-
3yJbTaTe CTOJIKHOBEHUS HAYaIUCh OXKAPhl U
BbIOpPOCHI 00JIAKOB IBLIM U CaXH. 3aTeM IO-
CIIeZIOBAJI ITUTENbHBIA MePUOJ] TEMHOTHI, KO-
TOPBIN IPUBEN K TOMY, UTO CYIIIECTBOBAHUE
pacTeHUH CTaNO MPAKTUIECKH HEBO3MOXK-
HBIM.

JIMHO3aBpBl MCYE3IH TOTOMY, YTO IIPOU30LI-
JIO MHOT'O CUJIbHBIX U3BEP/KECHUM BYJIKaHOB. B
pe3yabTaTe U3BEPKEHUN HAYAINCh ITOXKAPBI,
1 BBIOPOCHI 00JIaKOB MBLIM U CaXH. 3aTeM
II0CJIE0BAN JUIUTENbHBIA IEPUO TEMHOTBI,
KOTOPBIN IIPUBEJI K TOMY, UTO CYLIECTBOBA-
HUE PACTEHUH CTaJ0 MPAKTUYECKU HEBO3-
MO>KHBIM

YHCHLIG, IpOBOAA HMCCICAOBAHUA IIO OTUM ABYM TI'HIIOTC3aM, 06Hapy>1<1/um Tpu CliC-

nyronmx (akra:

Pdakr 1

dakr 2

dakr 3




Ot ynapa acrepouaa | B ropasix moponax, 00pa3oBaBIIAXCS Oko0J10 65 MUJTMOHOB JIET
OKOJIO 65 MIIITHO- |65 MIJITMOHOB JIET Ha3al, OYeHb BBICOKUI |Ha3a7] 00pa30BajInCh CIOU
HOB JIET Ha3aJl BOJIM- | ypOBEHb COAEPKAHUSI UPUAUS. DJIEMEHT | CaXH. DTU CIOU

31 Mexuko o0pa3o- |MpHAUI pelKOo BCTpeUaeTcs Ha MOBEPXHO- |00OHApYKUIU Ha 3eMJie B

BAJICSI OTPOMHBI CTH 3€eMJIM, HO B TO K€ BpeMsl HaXOAUTCs | pa3HbIX MecTax. Caxa
Kpartep. HUKE IOBEPXHOCTU 3€MJIH, B €€ MaHTHH. |00pa3yercs, Korjaa ropsiT
Taxxe ero HaxoJsT B aCTEPOUJIAX. jeca.

Bonpocwut ona oocyscoenusn:

Kakyro u3 runotes3 moATBepxkaaeT Kaxabld U3 3THX Tpex (akToB? OOBemute «A»
(CronknoBenue ¢ acrepounioM), «B» (M3Bepkenust BynkaHoB) nim «O0e» (00€ TUIoTe3sl) B
Kax0i cTpoke. OOOCHYHTE CBOIO MO3UIUIO, HCIOJB3Ys MPU HEOOXOAMMOCTH WH(POPMALIUIO

U3 IpYTUX HCTOYHHKOB

dDakTt
A B |1.OG06pa3oBanue kparepa
A B 2. Mpuauii B TOpHBIX IOPOAAX
A B [3.Ciou caxu
3aoanus:

1. Tak xak IMHO3aBPbI BBIMEPJIU, UX MOKHO OOHApYXUTh TOJILKO B BHJI€ UCKOIAEMBIX OC-
TaTKOB. BepHbI MM HEBEpHBI ClEAYIOIME YTBEpXkAeHHUs 00 MckomaeMblx octatkax? OOBenute

«BepHoe» nmm «HeBepHOE» HAPOTHB KaXkKI0TO YTBEPIKICHUSI.

YrBepxaenus BepHoe nin HeBepHOe
bbln HaliIeHbl OCTATKU UCKOIIAEMBIX PACTEHUM, KOTOPBIE KUIIH 10 Bepnoe / HeBepHoe
BBIMUPaHUS TMHO3aBPOB

MOXHO HalTH MCKOIaeMble OCTATKH BUJIOB, KOTOPHIE )KUBYT B Bepnoe / HeBepHoe
HAaCTOsAIIEE BpeMs
[Ipouecc popmupoBanust Ha 3emiie UCKOITAEMbIX OCTATKOB B Ha- Bepuoe / HesepHoe
CTOSILIIEE BPEMS HE TPOUCXOJIUT

2. Uto0s! IMOJIYYHUTDb 0oJjiee TOYHOE IMpEeACTaBJICHHUEC O CPCIAC OOMTaHMSA U DKOJOTHH 3eMJIU B
MpouIoM, reoJioru u3y4aroT ropHbI€ IMOPOALI K UCKOIIAEMBIC OCTATKU. HGKOTOpLIG N3 BO3MOXXHBIX
HaxXO0O4OK YYCHBIX U CACIIAHHBIX UMW BBIBOAOB ITPHUBCACHBI HUKC B Ta6J'II/H_[€.

Ciienyer nu KaKJ1bli BBIBOJI U3 COOTBETCTBYIOIIMX HAXOIOK?

Haxoaku MoHO Jiu cAesIaTh cJieayouye BbIBOAbI? Ha/Het?

B ocanpounsix mopoaax npu- | Korma-to Ha 3T0# TeppuTopum Xuim pa3Heie Bu- | Jla/ Her
OpeXXHBIX 30H HAlJIEHbI OTIE- | bl JUHO3aBPOB
YaTKH CJIEIOB Pa3HbIX BUIOB

JIMHO3aBpOB

Ha tepputopuu 66111 00Ha- | B mpouuiom Ha 3T0i Tepputopun npoxoauna uH- | Ja/Her
pyXeHbl He()Th U KAMEHHBII | TEHCUBHAs ByJIKaHUUYECKas JeSTEIbHOCTD

yroJjib
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Ha Bepmmnax ropHoii cucre- |['opbl BO3HUKIM B pe3yibTaTte NogHsATUs 1Ha Mo- | Jla/Her
MBI Hal{ICHbI OKaMEHEJBIE OC- | Psi, BBI3BAHHOI'O ABUKEHUSAMH ILIAT 36MHON KOPBI
TaTKH

Tekcer 2.

ATmocdepa — OkeaH BO3ayXa U OECLEHHBIM MPUPOAHBIA pecypc IS MOAAEepKaHUS KUZHU
Ha 3emie. K coxanenuto, uenoBeyeckast JesTEIbHOCTb, OCHOBaHHAs Ha HAIIMOHAIBHBIX U JMYHBIX
MHTepecax, HAHOCUT Bpell 3TOMY OOIIEeMY pecypcy, U4TO MPOSIBISIETCS B HUCTOIIEHUH TOHKOI'O 030-
HOBOT'O CJI05, KOTOPBIN 1EHCTBYET KaK 3alUTHBIN dKpaH JJIs )KU3HU Ha 3eMIIe.

Mornekybl 030Ha COCTOSIT U3 TPEX aTOMOB KHMCIOpPOJa B OTJIMYME OT MOJIEKYJ KUCIOpOAa,
KOTOpBIE€ COCTOSIT U3 ABYX aTOMOB KHCIOPOAa. MoJIeKysbl 030HAa YPe3BBIYAHHO peIKHe: UX MEHb-
i€, 4eM JIeCATh Ha Ka)Kblii MUJUIMOH MOJIEKYJ Bo3ayXa. OQHAKO Ha MPOTSIKEHUU MTOUYTU MUILIIUAP-
Jla JIeT UX MPUCYTCTBUE B aTMOC(epe Urpajo peuarollyo pojib B COXpaHEHUH KU3HU Ha 3emuie. B
3aBUCUMOCTH OT TOT'O, IZIE OH HAXOAUTCS, 030H MOKET MJIM 3aIlUIIATh, MM HAHOCUTb BpEJl KU3HU
Ha 3emiie. O30H B Tponocdepe (Ha BbicoTe 10 10 KM HaJ 3eMHOI TOBEPXHOCTHIO) — ITO «IIIOXOM»
030H, KOTOPBIA MOKET HaHECTH Bpell TKaHsSIM JITKUX U pacTteHusM. Ho 6omee 90 npoueHToB 030Ha,
Haxojserocs B crpatrocdepe (Ha Beicore ot 10 10 40 kM Haj 3eMHON MOBEPXHOCTHIO), SBIISETCS
«XOpOILIMM» 030HOM, KOTODBIH, Morjomuas omnacHoe yibTpaduoieroBoe usnydenue CoiHIa, Bbl-
MOJIHSICT TOJIC3HYIO paboTy. be3 3Toro moje3Horo 030HOBOro CJIOs JIF0M ObLTH OBl OOJIee MmoaBe -
JKEHbI 3a00JIeBaHUSAM, BOSHUKAIOIINM BCIIEACTBHE 00IydeHus ynbTpaduoneToBbiMu iyyamu ColtH-
na. B nmocnenHue necsTuieTuss KOJMYECTBO 030Ha yMeHbInmiock. B 1974 rogy Obuta BbicKazaHa
TUI0Te3a, YTO MPUUYHHOI 3Toro Moxket 0bITh hpeoH (CFCs). /1o 1987 rona Hay4Hble HcCIeA0BaHUS
INPUYUHHO-CJIECTBEHHBIX CBA3€H HE JaBajau yOEOUTENbHBIX IMOATBEPXKAECHUH O MPUYACTHOCTH
(bpeoHoB K pazpymieHnto o30Ha. OxHako B ceHTsiOpe 1987 roga odunnanpabie IpencTaBUTENN pa3-
HBIX CTpaH BcTpeTuiuch B Monpease (Kanaga) u 10roBopuinch BBECTH CTPOrHe OrpaHUYEHHS Ha
ucnosibzoBanue ¢ppeonoB CFCs.

Bonpocut ona oocyacoenusn:

O30H Takxke obpa3yercs BO BpeMs I'po3bl. OH co3laeT TUIMUYHBIN 3amax nocie rpo3sl. Mc-
MOJIb3Ysl TEPMHUHBL, IPUBECHHBIEC B CTaThe, OTBETHTE HA BOIPOC: KAKUM SIBJISIETCS 030H, 00pa3ylo-
HIMHCS BO BPEMS I'PO3bI- «XOPOIIMMY» WM «IToXuM»? [louemy?

B tekcte rosoputcs: «be3 3TOro moie3Horo 030HOBOrO CJIOS JIOAM ObLIM Obl Oonee moa-
BEp)KEHbl 3a00JIEBaHMSIM, BO3HUKAIOIIMM BCJIEACTBHE OOJyueHHUS YJIbTPa(dHuOIETOBBIMU JydyaMu
Connuay». HazoBute 0qHO 13 3THX 3a00J1€BaHMM, YKa3aB, YTO UMEHHO OHO ITOPaXKaeT.

B KoHIle TekcTa ymoMHHAeTcs O MEKIyHaponHOW KoHdepeHiuu B MoHpeane. Ha a1oii
KOH(pEepeHLUH 00CYX1aJuCh MHOTHE BOMPOCH], Kacaloluecs BO3MOXHOI'O UCTOIIEHUS 030HOBOTO
crosi. JIBa U3 3THX BOIPOCOB MPUBEEHBI HUXKE B Tabiuiie. MoryT M Hay4HbIEe UCCIIEOBaHUS AaTh

OTBCT HAa NPUBCACHHBIC HUKC BOHpOCbI?
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Bonpoc MOXHO 11 HalTH OTBET
C IIOMOILBIO HAYYHBIX

HCCIIEI0BaHUN?
MoryT JId COMHEHHUS YYCHBIX O BJIMSHUHU ()PEOHOB HA 030HOBBIM Ha/uer
CJION OBITh MPUYMHON MMACCHBHOCTH BJIACTEH?
Yemy ObI OblITa paBHA KOHIIEHTpalus GpeoHoB B atmocgepe B 2002 Ha/ner

rofy, ecii Obl B aTMocdepy Momajo TO ke KOJINIeCTBO (hPEOHOB,
YTO U cenyac?

Tema 6. 3akoHOMepHOCH U UBMEHYUBOCIU: MOOUPUKAUUOHHAA U MYM AUUOHHAA U3MEH-
yueocmu. OCHOGHbBIE MeMOObL CeNeKYUU PACM eHUTL, HCUBOMHBIX U MUKPOOp2ahu3zmos. I'ennasn
uHYCeHepus.

Texcmul Onsa umenus.

Teker 1

I'ennass mogudukanus pacreHuii

I'enernueckn mMoauduuupoBanHbiii opranu3m (I'MO) — opraHu3M, T€HOTHUII KOTOPOro ObLI
HCKYCCTBEHHO U3MEHEH MpPU MOMOIIM METOAOB I'E€HHOM HH)KEHEpUU. DTO ONpelelIeHHUE MOXKET
IPUMEHATHCS IS pACTEHUM, )KUBOTHBIX U MUKPOOPraHU3MOB. I'eHeTnueckas Moaudukamnus oTiu-
YaeTCs LEJICHANPABICHHBIM U3MEHEHUEM I€HOTHUIIA OpraHu3Ma B OTIMYME OT CIIy4ailHOro, Xapak-
TEPHOI'0 Ul €CTECTBEHHOIO U UCKYCCTBEHHOI'0 MYyTallMOHHOIO npouecca. OCHOBHBIM BHJIOM T'€He-
THYECKOW MOAM(UKALNN B HACTOSIIEE BPEMS SBIISETCS UCIOJIb30BAHNUE TPAHCTEHOB IS CO3AAaHUs
TPaHCTEHHBIX OPraHMW3MOB. TpaHCreHe3 — 3TO MPOoIlecC BBEAEHUS YEIOBEKOM JIMOO MPUPOAOH dy-
KEPOJHOr0 I'eHa, Ha3bIBAEMOI0 TPAaHCI'€HOM, B JKMBOW opraHusMm. IIpu sTomM opranusm nomydaer
CBOMCTBA, KOTOPBIE OH MOXKET I1€PENaBaTh IIOTOMCTBY.

B cenbckom xo3diicTBe 1 numieBoi npomsinuieHHocty o 'MO noapa3yMeBaroTcst TOIbKO
OpraHu3Mbl, MOAU(GUIIMPOBAHHBIE BHECEHHEM B UX T'€HOM OIHOI'0 WJIM HECKOJBKHX TPaHCIE€HOB.
['enHas MHKEHEPHS UCIOIb3YETCs ISl CO3/IaHUsl HOBBIX COPTOB PACTEHUM, YCTOMUMBBIX K HeOJa-
TOIPUSITHBIM YCIIOBUSIM CPEZbl U BPENUTEISIM, 00J1aJaloMX JYYIIMMUA POCTOBBIMU U BKYCOBBIMU
KaduecTBaMHu. 3a nepuoA ¢ 1996 roga mo 2013 roa nuomany, 3aHsAThIE MO BO3AEIbIBAH M€ TEHETH-
YECKU MOAM(PHUIIMPOBAHHBIX PaCTeHHH, yBenuymimch B 100 pa3 u coctaBuiu B mupe 6ostee 170 MiH
ra.

[Tponecc cuHTe3a reHOB B HACTOsIIee BpeMsl pa3paboTaH OYEHb XOpOIIO U Ja)Ke B 3HAYU-
TEJNbHOM CTeneHu aBToMaTu3upoBaH. CyIIecTBYIOT clielajbHbIe anmnapartsl, cHaOkEuHble OBM, B
NaMsATH KOTOPBIX 3aKJIaJbIBAIOT MPOrPaMMbl CUHTE3a Pa3IMYHBIX HYKJICOTHUIHBIX MOCIEI0BATENb-
HocTel. YTOOBI BCTPOUTBH T€H B BEKTOP, UCHOIB3YIOT (hepMEHTHI — pecTpukTasbl U jaurasel. C mo-

MOIIBIO PECTPUKTA3 I'CH U BCKTOP MOXHO pPa3pe3aTb HAa KYCOYKH. C IMOMOIIbIO JINT'Aa3 TAKUEC KYyCOY-
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KM MOKHO «CKJICMBATh», COCIUHATh B MHOM KOMOWHAIIMH, KOHCTPYUPYSI HOBBIM T'€H HJIM 3aKJII0Yast
ero B BekTop. [lomysipHpIMU METOAaMU BBEJIEHUSI BEKTOpPA B KJIETKY PAaCTEHUU SIBISIETCS MCIIONb-
30BaHUE 0COOBIX TOYBEHHBIX OAKTEPHIl UJIM T€HHOM MYIIKH.

TexHHKa BBEJICHUS T'€HOB B OakTepuu Oblia pa3paOOTaHa IMOCIIEC OTKPBITHS SIBJICHUS OaKTe-
puanbHOM TpaHchopMaluu. B ocHOBE 3TOro sIBJIEHUS JIEKUT NIPUMUTHUBHBIN MOJIOBOH IpoLecc, Ko-
TOPBIN y OaKTepuil COMPOBOXKIAETCS 0OMEeHOM HeOonbmmMu GparMeHTamu Hexpomocomuon JTHK,
iasmuaMu. [1na3MuaHble TEXHOIOTHH JIETTIH B OCHOBY BBEICHHS HCKYCCTBEHHBIX T'€HOB B OaKTe-
pHaJbHbIE KIETKH.

B Hacrosiiee Bpemsi crierMaarcTaMu TOJydeHbl HAaydHbBIC JaHHBIE 00 OTCYTCTBHH TTOBBI-
IICHHOW OMAaCHOCTH MPOAYKTOB U3 I'€HETUYECKH MOAU(GUIIUPOBAHHBIX OPraHU3MOB B CPaBHEHHUH C
MPOAYKTAMHU, MOTYYEHHBIMH U3 OPraHU3MOB, BBIBEACHHBIX TPAJAUIMOHHBIMUA METOAAaMH. [ aBHBIN
BBIBOJI, BBITEKAIOIUN 13 ycuinii 6omee yem 130 HaydHO-HCCIIEOBATEIBCKUX MPOEKTOB, OXBATHI-
BaOIIUX 25 JIeT UCCIENOBaHMUN U MPOBEAEHHBIX ¢ yyacTHeM Ooiiee yeM 500 He3aBHCHMBIX UCCIe-
JIOBATEIbCKUX T'PYII, COCTOUT B TOM, YTO OMOTEXHOJIOTUU U, B yacTHOCTH, MO kak TakoBbIe HE
OoJee omacHbl, YeM, HapuUMeEp, TPATUIIMOHHBIE TEXHOJIOTUH CEJICKIIMH PaCTEH Mil.

Bonpocul ona oocysycoenusn:

— Yro u3yyaer reHHas HHKEHEepHsl, B OTJINYNE OT KICTOYHOM?

— I'me u Kak MpUMEHSETCS HCKYCCTBEHHBIH MyTareHes?

— HccnenoBanus, cBA3aHHBIE C MEPECAIKOM reHa OakTepuid, COCOOCTBYIOIIETO YCBOECHUIO
azoTa U3 aTMoc(epHoro Bo3ayxa, B TCHOTHII 3J1aKOB, MPOBOISTCSA B 00J1aCTH MUKPOOH OJIOTMYECK O-
ro CHHTE3a, T€HHOW MJIM KJICTOYHON WHKEHEPHH, @ MOXKET ObITh B OMOXUMUU?

— I'me u xorja Bl CMOXKETE IPUMEHUTD ITH 3HAHUS?

Teker 2

Myrauuu

OCHOBHOE CBOMCTBO I'€HOB 3aKJIIOYAETCSI B TOYHOM CaMOKOIHMPOBAHHH, OJarojgaps 4emy u
MIPOMCXOJIUT HACJEICTBEHHAs IepeJaya MHOXKECTBA MPU3HAKOB OT poauTenel k aetsam. OpHako,
9TO CBOWCTBO 3TO HE SBIsieTCS a0COMOTHBIM. ['eHbl 00/1aJat0T elle U CIOCOOHOCTHI0 U3MEHSTHCH,
NpHOOpETaTh HOBBIE CBOMCTBA. Takue n3MEHEHUsI TE€HOB HA3bIBAIOTCA MyTaIusiMUu. MyTauu reHoB
CO3/1al0T U3MEHYMBOCTb, HEOOXOJUMYIO JUIsl 3BOJIIOLUHU KUBOM MaTepuu, MHOrooOpasus (opm
KU3HUA. MyTallui BO3HHUKAIOT B JIFOOBIX KJIETKaX OpraHu3Ma, HO IepeaaBaThCsi MOTOMCTBY MOTYT
TOJIBKO I'€HBbI IOJIOBBIX KJIETOK.

[TpranHBI MyTanUii 3aKIFOYAIOTCS B TOM, YTO MHOTHE (DaKTOPBI BHEUTHEH CPEeIbl, C KOTOP bI-
MU Ha TPOTSHKEHUU KU3HU B3aUMOJCHCTBYET KaX bl OPraHu3M, MOTYT HapyIlaTh CTPOTYIO YIIO-
PSIOYEHHOCTh TPOI[ecca CaMOBOCIPOM3BEIEHUSI TEHOB, XPOMOCOM B II€JIOM, NMPHUBOIUTH K OIIHO-

KaM B HacJeJAOBaHUU. B sKcrepuMeHTax yCTaHOBJIEHBI CIeNyIoIue (haKTOPHI, BHI3BIBAIONINE MYTa-
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LMY HOHU3UPYIOLIee U3TyUeHUE, XUMUYECKIE BEIECTBAa U BbICOKas Temmneparypa. OueBuaHO, YTO
BCE ATH (PaKTOpPbl UMEIOTCSI U B €CTECTBEHHON cpesie OOMTaHUs 4YeJoBeKa (HalpuMep, €CTECTBEH-
HbIE (OH paauanuy, KOCMHYECKOro W3iaydeHus). MyTaluu CyIIecTBOBAaJM BCErJa KakK BIIOJIHE
00BIYHOE TPUPOTHOE SIBICHUE.

bynyuu B cBoell cytu ommOkaMu B Iepefaye FeHeTHUYECKOro MaTepuasia, MyTaluu HOCST
CIIy4alHbIM ¥ HEHAIPaBJICHHBIH XapaKTep, TO €CTh MOTYT ObITh KaK MOJI€3HBIMH, TaK U BPEIHBIMU U
OTHOCHUTEIIBHO HEUTPaJIbHBIMU JJI1 OpraHu3Ma.

[Tone3nble MyTaluu 3aKpeNIIFOTCS B XOJI€ BOJIIOLIMM U COCTAaBIISIIOT OCHOBY ITPOIPECCHB-
HOT'O pa3BUTHS KM3HU Ha 3emJie, a BpeIHbIe, CHIKAIOIIME KU3HECTIOCOOHOCTD, SBISIOTCSA KaK ObI
o0paTHOI cTopoHol Meaanu. OHU Jie)KaT B OCHOBE HACIIEICTBEHHBIX 00JIe3HEH BO BCEM UX MHOT O-
o0Opa3zuu.

MyTanuu AensTcsl Ha €CTECTBEHHBIE U UCKYCCTBEHHbIE. EcTecTBEHHbIE MyTallMM BOSHUKAIOT
HEMPOU3BOJIbHO, 3 HCKYCCTBEHHBIE - IPH BO3/AEHCTBUM Ha OPraHU3M Pa3IMYHBIX MyTareHHbIX (ak-
TOPOB PHUCKA.

Pa3imyaror:

1) I'eHOMHBIC MyTalll — 3TO MYTALUH KIIETOK, B PE3YJIbTATe KOTOPHIX U3MEHSETCS YHCIIO0
XPOMOCOM, YTO BEJIET K BOSHUKHOBEHUIO U3MEHEHUN B T€HOME KJIETKH. | €eHOMHBIE MyTalluu CBs3a-
HBI C UI3MEHEHHEM YHUCJIa XPOMOCOM B KJIETKE.

2) XpOMOCOMHBIE MYTallUy — 3TO MYTALlUU, IPH KOTOPBIX MPOMCXOAUT MEPECTPONKa CTPYK-
TYpBl OTJENBHBIX XPOMOCOM, B pe3y/bTaTe Yero HabIIOAAI0TCs MOTEPs UM YBOCHHUE YacTH T'eH e-
TUYECKOI0 MaTepuajga XpoMOCOMBI B KJIETKE, U3MEHEHHE OPUEHTAUU CETMEHTOB XpOMOCOM B OT-
JIENIBHBIX XpOMOCOMax, a TaKKe MEPEHOC YaCTH F'€HETUUECKOI0 MaTeprala ¢ OJJHOW XpOMOCOMBI Ha
ApYTYIO.

XpOMOCOMHBIE MYTallUU CBSA3aHbl C K3MEHEHUEM XPOMOCOMBI, OOMEHOM YYacTKOB HErOMO-
JIOTMYHBIX XPOMOCOM.

3) 'enHble MyTallK — 3TO MyTALlUU, IPU KOTOPBIX UIET U3MEHEHHE OJHON UM HECKOJIBbKUX
pa3IMYHBIX YacTel reHa B KieTke. | eHHble MyTallui OXBAaThIBAIOT OJMH I'eH U OeNoK, KOTOPBIN KO-
qupyercst 3tuM reHoM. Ha reHHoMm ypoBHe u3MmeHeHus nepBuuyHoi cTpykrypbl JJHK renos mop
JecTBMEM MyTalluii MEHee 3HaAUUTEeIbHbI, YeM IIPU XPOMOCOMHBIX MYTallUsX, OJJHAKO I'€HHbIE M Y-
TalMU BCTpeuaroTcs Oosee yacTo. B pesynbrare reHHbIX MyTaluil MPOUCXOIAT 3aMEHbl U BCTaBKU
OJIHOT'O MJIM HECKOJIBKUX HYKJIEOTUOB, JYIJIMKALUU U HHBEPCUM Pa3JIMYHbIX 4acTEH reHa.

PeanbHasd uyactora MyTauuid JUIsl OTAEIbHBIX T'€HOB UEIOBEKA COCTaBIIIET B CPEJHEM OT
1:105 go 1:108. 310 3HAYUT, UTO NPUMEPHO OJIHA U3 MHUJUIMOHA MOJOBBIX KJIETOK B KaXJOM MOKO-

JICHUU HECET HOBYIO MYTallHIO. OI[Ha)KI[I)I BO3HUMKHYB, Ta WJIM WHAg HOBAsd MYTallUud MOXKCT 3aTCM
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nepeaBaThCsl B MOCIEAYIOMINE MOKOJICHUS, TO €CTh 3aKPEIUIITHCS MEXaHU3MOM HAaClIeJOBaHUs, 110-
CKOJIbKY OOpaTHBIC MyTalli{, BO3BPAIIAIOIINE T€H B UCXOIHOE COCTOSIHUE, CTOJIb K€ PEIKH.
3aoanus:

1.YcTanoBuTE COOTBETCTBHE MEXKY XapAKTEPUCTUKON MYTALIUU U €€ TUIIOM:

XAPAKTEPUCTUKA TUII MYTALIUA

A) BKIIIOUEHHE JBYX JIMIIHUX HYKJIEOTUI0B B MoJiekyny JJHK 1) xpomocomHas
b) kxpaTHOE yBenMueHne Ynciaa XpoOMOCOM B KIIETKE
B) mapymienue mnocienoBaTeIbHOCTH aMHUHOKHCIOT B MOJEKyle| 2) reHHas
Oenka
I') noBopoT yuactka xpomocoMsl Ha 180 rpamycos 3) reHoMHasl
/1) yMeHbIlIeHHE YHCIa XPOMOCOM B COMAaTUYECKON KIIETKE
E) oOMeH yuacTkaMu HErOMOJIOTHYHBIX XPOMOCOM

2. B omHOM n3 npennoxenuil Tekcra «MyTanum» HallinTe OMIMOKY U HCIpaBbTe ee:

a. MYTaHI/IOHHaﬂ U3MCHYUBOCTh — OJHUH H3 CII0CO0O0B YBCINYCHUSA I'CHCTUYCCKOTIO pa3HoO-
o0pa3us NonyJIsALHUH.

0. ['eHHBIMM Ha3bIBAIOT MYTAllM{, CBS3aHHBIC C M3MEHEHHEM HYKJICOTHIHOH IocienoBa-
TEIBHOCTH OJIHOI'0 KOHKPETHOI'O I'eHa.

B. B Teuenmne xM3HU B KJIETKaX deJIOBEKa MPOUCXOAUT MHOKCCTBO MYTaHHﬁ, OJHAaKO 00IIb-
IIMHCTBO U3 HUX HE IMEePelaloTCs TOTOMKAM.

r. Iloromkam MOT'YT I€peAaThbCA TOJBKO MyTalluU, MPOUCXOAAIINC B COMAaTUYCCKHUX KIICT-

Kax.

3. Haiinure ommOku B MpUBEAEHHOM TEKCTE.

a. MyTanusMu Ha3bIBalOTCS HACIEICTBEHHbIEC M3MEHEHMs B MoJiekysiax PHK.

6. EcTb MHOrO pa3HbIX BUJOB MyTallMil — F€HHbIE, XDPOMOCOMHBIE, KOMOMHATHBHBIE, FTEHOM-
HBIE.

B. MyTanus, BO3HUKILIASA B OJHOM M3 COMAaTHYECKUX KJIETOK, MOKET U3MEHUTbH HACIEJCT-
BEHHBIC NIPU3HAKK CaMOM 3TOH KJIETKH M TeX YacTedl opraHusMa, KOTOpble 00pa3yroTcs u3 e€ 1mo-
TOMKOB.

r. MyTauuu, IpoucXoasiuife B MOJOBBIX KJIETKAX, U3MEHSAIOT TOJIbKO F'€HOMBI IOTOMKOB.

. MyTauuu BBI3BIBAKOTCS MyTareHaMu, Cpead KOTOPBIX, HAIPUMEDP, PAAUOAKTUBHOE U3JY-
YEHUE, BO3/IEHCTBUE XUMUYECKHUX IIPENIApaToOB U JP.

e. Hebonpioe yncio myTtanuili OKa3pIBa€TCsl MOJIE3HBIM JJI1 OPraHU3MOB.

Tema 7. 300poeve uenosexa
Texcmul 0na umenusn:

Texkcr 1
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HccnenoBareny yCTaHOBUJIM, YTO y CTYJEHTOB, KOTOPbIE CIyLIaJd MY3bIKY B HayIIHUKaxX
OoJsiee IBYX 4acoB B JIEHb U IOCEUIAJIN JUCKOTEKU XOTs Obl OJMH pa3 B HEJENI0, CIIyXOBasi 4yBCTBU-
TENBHOCTHh CHUXanach B cpeaneM Ha 10 menuben. Oco0eHHO y HUX YXYIIIANIOCh BOCIPUSTHE 3BY-
KOB ¢ yacToramu oT 3 a0 6 kl'11. JIrogu MOryT ciblmath 3ByKd B Auarna3one yactoT ot 20 I'i (0,02
k['m) no 15 k', u Mbl HanboJiee BOCHPUUMYMBEI K 3ByKaM ¢ yactoramu oT 1 g0 6 kI'n. «OTH vac-
TOTBI )KU3HEHHO BaXXHBI, TOTOMY YTO OHH JIeJIalOT peyb MOHATHOIY, - FOBOpUT Hpodeccop PouXoy,
M3YYaOIUi CIIyXOBblE MEXaHU3MBI.

VYim 4denoBeka MOTYT OMpPEAETUTh HalpaBiICHUE, OTKYAa MPUXOAUT 3BYK. UTOOBI sryurie
MOHATH ATO fABJIEHUE, Mpodeccop X0y u3ydaeT 0COOEHHOCTH BOCIPHUATHS 3ByKa MaJCHbKUMH MY-
xamu, Ormiaochracea. OTH MyXH OTKJIaJbIBalOT CBOM siflla Ha cBepukax. «CBEpUYKH MPOU3BOAST
3BYKH C yacToTaMu OT 2 10 7 KI'li, ¥ MyXu TOUYHO HACTPOEHBI Ha BOCIIPUSTUE ITUX 3BYKOBY, - TOBO-
put Xoy. «Jl7as Myxu HEJOCTaTOYHO MPOCTO CKa3aTh: «Ara, CBEpUOK I/1e-To 3/ech». OHa J0KHA
HAWTH B OKpY’XKAIOIIeM IMPOCTPAHCTBE OJHOTO HEBHAMMOTO CBepuka». B cBoeil maboparopun Xoy
MOCTPOMJI CHELUAIbHYIO KJIETKY C IMHAMMKAaMU Ha KOHIIAX, U3 KOTOPBIX MOT'YT pa3aBaTbCsl TPEIU
cBepukoB. OH HaOIM01aeT 3a IOBEIEHUEM MYX, KOTJla pa3faloTcs 3ByKH U3 JUHAMUKOB.

Bonpocul ona oocysycoenusn:

— B crpokax 3 u 4 roBopuTCS 0 TOM, YTO HAMOOJNbBIIEE YXYALICHHE CIIyXa Y CTYJIeHTOB Ha-
omonaetcs B quanaszone ot 3 o 6 kl'u. [Toyemy yxyaineHue ciryxa, 0COOEHHO B TOM JHAaI a3oHe,
MOJXET OBITh MPOOTIEeMO¥ ?

— B crpokax 9-10 onmcan sxcniepumeHT nipodeccopa Xoy. Kakyto OCHOBHYIO 1I€Tb CTaBUII
npodeccop Xoy, HaOM01ast 332 TOBEACHUEM ITUX MYX?

Texker 2
Busur k Bpauy

«3apaBcTBYHTE, TOKTOp. S mpuiien k BaM, moToMy 4TO s CUIIBHO KalUIsA. S Kaluisdo yxe
YeThIpe AHS, U C KaXAbIM JHEM Kalllellb YCUIMBAETCS. S NPUHSUI aHTUOMOTHUKH, HO OHU MHE HE I10-
MOTJIA».

«BbI IpaBUIIBHO CcENaIN, YTO NPUULIM KO MHE. OHAKO Bbl HENPABUIBHO MOCTYIHIIU, YTO
HOMBITAJIUCH CaMU Ce0sl JICUNTh: AaHTUOMOTUKU HUKOT'/1a HEJIb3sl MPUHUMaTh 0e3 Ha3HaueHUs Bpaya.
S Bo3pMy y Bac npoOy citoHBI ¢ 3aJHEH CTEHKU ropJia U OTIPABIIIO €€ Ha aHainu3. Takum oOpas3omM,
MBI CMO)KEM y3HATh, C YEM UMEEM JI€JI0, U 1 CMOI'Yy Ha3Ha4UTh BaM NOoAXos1ee jJeueHue. B ocHoB-
HOM MH(EKIIUH BBI3BIBAIOTCS OAKTEPHAMH, BUPYCaMH U T'pubaMu. AHTHOMOTUK JeHCTBYET Ha pa3-
HbIE BUbI OakTepuil M Ha rpuObl. AHTUOMOTHK HE pabOTaeT MPOTHUB BUPYCOBY.

Bonpocuwl ona obcyscoenun:

— Jlmasor, IpyUBEICHHBIN BBIIIIEC, TOBOPHT O TOM, YTO 3a00JIEBIIMI YeIOBEK I TOTO, YTO-
Obl M30aBUTHCSA OT KA, MPUHSUT aHTUOMOTHKH. Ha 4To M3 clemayromero HermocpeaCTBEHHO BO3-

JIeWCTBYIOT aHTUOMOTHKH: Ha Kalllellb, Ha 00J1b, Ha OAKTEPHH WM Ha BUPYCHI?
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— Kakoii BBIBOZ MOXKHO CII€NIaTh U3 JAHHOTO (akTa?

— I'ne u xorga HeoOx0aUMO OyeT BCIOMHUTH U IPUMEHUTH 3TO 3HAHHUE?

KoJ10HIIT MIKPOOPraHI3MOB 3Zadanue:

eHmma

VuacToK. Ha KOTOPOM OO6nacTs.

AHmu6u02pClMMCl CJIIOHbL nayu-

CIIIOHBI alMeHTa B yalky [lerpu.

koB — A, B, C, D u E. Cniyctst Tpu anst

AnTtHOMOrpamMma Obuia MoayyeHa

IyTEM NOMCIICHUA MUKPOOPraHU3MOB 13

Bruty ucnonbp30BaHbl ISITH AHTUOHOTH -

OosIblIIe HeT cozepixamas KOJIMYCCTBO MUKPOOPIraHU3MOB BbIPOCJIO,
MIKPOOPTaHIIMOB AHTHOHOTHK .

HO He BOJIM3M aHTHOMOTHKA, KOTOPBIN UX
yOuBaer.

Moxet JOKTOp CACJIaTh CICAYIOIMEC BBIBOAbI U3 aHTI/I6I/IOFpaMMBI CJIFOHBI HaHI/IeHTa?

IIpaBWJIbHO JIN clieJIaHbI CJlelyI0lUe BHIBO/AbI, HCXOAS U3 JAHHBIX AHTH-
OuorpamMmmsbi?

Ja unu Het

JACHHBIX B T'OPJIC MallUCHTA

Hwu onvH 13 aHTHOMOTHKOB HE MOXKET OBITh 2 PEeKTUBHBIM MPOTHB MUKpoopra- |Ja/Her
HU3MOB, HalJICHHBIX B I'OpJIe MallUeHTa

AHTHOMOTHK A MOXKET OBITh 3 PEeKTUBHBIM TPOTHB MUKPOOPraHU3MOB, Ha - Ha/Her
JICHHBIX B FOpJIe MalueHTa

Antnbmoruk C Moxer ObITh 3¢ (HEKTUBHBIM IPOTUB MHUKPOOPTaHU3MOB, Ha M- Ha/Her
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