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V]IK
BEK

Ienp maHHOTrO NOCOOMS — OKa3aTh METOANYECKYIO ITOMOILb IIeJaroraM IpH MOATOTOBKE U IPOBE-
JICHUIO Y4eOHBIX 3aHITHH, HAllpaBJICHHBIX Ha pa3BUTHE (PYHKIIMOHAIBHOW IPaMOTHOCTH O0Y4alOUIUXCs 5-
9-x KIaccos.

B nocoOun paccMaTpuBaroOTCsl BO3MOKHBIE ITyTH KOHCTPYUPOBAHHS AMJAKTHYCCKOTO H METOAU-
YECKOTO COMPOBOXKICHUS Pa3BUTHS (PYHKIMOHAIHFHOW TpaMOTHOCTH oOydaromuxcs 5-9 kmaccos. Pac-
KpBIBAaETCSl XapaKTEPUCTHKA BCeX KOMIOHEHTOB (YHKIIMOHATIBHOM IPaMOTHOCTH, OTIMCHIBACTCSI METOIUKA
poBeeHNs yueOHBIX 3aHaTHid. Oco00e BHUMAHUE YACIACTCS NUIAKTHIECKOMY M METOJMYCCKOMY WH-
CTPYMEHTapHIO OPraHU3aliM MO3HABATEIbHOHN AEATENLHOCTH O0ydarommxcs, oOecrneunBaonas pa3Bu-
THE 4-X KOMIOHEHTOB (PYHKIIMOHAIBHON TPaMOTHOCTH (YUTATENbCKON, MaTEMAaTHIECKOH, €CTECTBEHHO-
HaY4YHOU U (PMHAHCOBOI) COBPEMEHHBIX ITOIPOCTKOB.

Meronudeckoe mocobue mperHa3HaueHO YUHUTENsIM 00pa30oBaTeNbHBIX YUPESKIACHUH, peann3ylo-
mmM nporpammy «PasButre QyHKIMOHANBHOM I'PaMOTHOCTH OOYYalOIIMXCS OCHOBHOW ILKOJIBDY; BCEM
negaroram, 3aMHTCPCCOBAHHBIM B ITOBBIIIICHUN KadyeCcTBa COBPEMCHHOT'O O6p330BaHI/IH.



(I)yHKl_[I/IOHa.]'leaﬂ I'paMOTHOCTDb Kak II€JIb, HIEHHOCTDb U PE3yJabTaT
OCHOBHOT0 0011ero 00pa3oBaHus

Benukas yenv obpazosarnus — smo He 3HaHUs1, A OeUCmMBUs
T'epbepm Cnencep

DYHKYUOHAIbHAA 2DAMOMHOCH D Ye106€KA: NOHAMUE U CIMPYKMYypa

TepMmuH «rpamoTHOCTHY, BBeAeHHbIN B 1957 1. KOHECKO, nepBoHavaibHO
OIpEAEIsIICS KaK COBOKYITHOCTh YMEHHUM, BKJIFOYAIOIIMX YTEHUE U MHCbMO, KOTO-
pbI€ MPUMEHSIOTCS B COLMAIBHOM KOHTEKCTE. MIHBIMU CIIOBaMH, I'PAMOTHOCTb —
ATO ONpEEIECHHbII YpOBEHb BIaJ€HNsI HaBbIKAMHU YTEHUS U MUCbMa, T. €. CIIOCO0-
HOCTb UMETh JIEJIO C NIEYaTHBIM CJIOBOM (B 00Jiee COBPEMEHHOM CMBICIIE 3TO HaBbI-
KW YTEHUs], IUCbMa, cYeTa U paboThl ¢ JoKyMeHTamu). OHOBpEMEHHO ObLIN BBE-
JIEHbl TOHATUS «MHUHHUMAJIbHOW TPAMOTHOCTH» M «()YHKIIMOHAJIBLHON TPaMOTHO-
ctu». [lepBoe xapakTepu3yer cnocOOHOCTh YUTATh U MUCATh MPOCThIE COOOIIEHUS,
BTOPOE — CIMIOCOOHOCTh MCTOJIb30BAaTh HABBIKM UYTEHUS M MUChMA B YCIOBUAX B3aH-
MOJIEUCTBUS ¢ coUMyMOM (O(OpPMUTH cueT B OaHKE, MPOYUTATh MHCTPYKIUIO K
KYIUIECHHOMY MY3bIKaJIbHOMY LIEHTPY, HAlIUCATh UCKOBOE 3asiBJICHUE B CyJ U T.1.),
T.€. 3TO TOT YPOBE€Hb I'PAMOTHOCTH, KOTOPBIM J€IA€T BO3MOXKHBIM MOJHOLICHHYIO
NEeATENbHOCTh HHMBH/IA B COUUAIIBHOM OKPY>KEHHH.

[IpuMUTHUBHOE NPEACTaBIECHUE O I'PAMOTHOCTH KaK HEKOTOPOM MHHHMAaJlb-
HOM Ha0ope 3HaHUM, YMEHUI U HaBBIKOB (UMTATh, IUCATh, PUCOBATH U T. 1.), KOTO-
pble HEOOXOIUMBI JJii HOPMAJIbHOM KU3HEAEATEIbHOCTH 4YeJIOBeKa M OOBIYHO
OCBaMBAIOTCS B HAYAJIbHOW IIKOJIe, HA CErOJHSALIHUN JI€Hb CTAHOBUTCS HEIO0CTa-
TOYHBIM JIJISl PELIEHHS COBPEMEHHBIX COLMAIBHBIX PobIeM?,

B.A. EpmonieHKO omuchIBaeT cienymomue 4 srana pa3BUTHSA HOHATHSA O
(yHKIMOHAIBHOW IPAMOTHOCTH.

1-# stan (konenr 1960-x — magano 1970-x 1T.) — QyHKIMOHATBHAS TPAMOT-

HOCTb pacCMaTpPHUBACTCA KaK OOIIOJIHCHHUC K TpaI[HHHOHHOﬁ I'paMOTHOCTH, CJIICI-

! Pynuk T.A., Kaiiranopa A.A., Ctor C.I. ®yHKIMOHANLHAS TPAMOTHOCTh — UMIEpaTuB BpeMenu // OOpazoBaHue
yepe3 BCIO JKM3Hb: HEIIPepbIBHOE 00pa3oBaHue B HHTEpecax ycrolunBoro pazsutus. 2014. Ne 1. T. 12. C. 263-2609.
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CTBHEM YETr0 SBJSACTCA (QYHKIIMOHATBHBIA METOM O0yUEHUS TPAaMOTHOCTH, CTPOS-
HIErocs ¢ y4eToM (PyHKIIMOHAILHOT'O 3HAHUS, TJIABHBIM 00pa30oM, SKOHOMUYECKOTO
XapakTepa; KOHIEINA U cTpaTerusi PyHKIIMOHATLHON IPaMOTHOCTH TTOHUMAIOTCS
KaK 00eCIieYeHHEe CBSI3U MPOIIECCOB OBJIAJICHUS YTEHUEM M MHUCbMOM, a TaKkKe IO-
BBIIIICHUEM TMPOU3BOIUTEIHHOCTH TPYyJa U YIydIIEHUEM YCIOBUM KU3HH PadOT-
HUKA U €T0 CEMbH;

2-i1 oran (cepenuna 1970-x — nHavano 1980-x rr.) — oco3HaHHe (PYyHKIIHO-
HAJILHOW TPaMOTHOCTH Kak MpoOJeMbl Pa3BUTHIX CTPaH; ee 000CcOOJIeHHe OT Tpa-
JUIIMOHHON TPaMOTHOCTH; PaCIIMpEHUE COCTaBa U CojepkaHusd (PyHKIIMOHAIbHO-
ro 3HAHUS C YYETOM BCEX CTOPOH OOIIECTBEHHOM JKM3HU (IKOHOMHUYECKOM, MOJIH-
TUYECKOM, rpakIaHCKOM, o0lecTBeHHOH, KynbTypHOi); BBeaeHne KOHECKO mno-
HATUS «(DYHKIIMOHAILHO HETPAMOTHBINA 4YeIOBEK» (KaK 4YEIOBEKa, KOTOPBIA «HE
MOJKET y4aCTBOBATh BO BCEX BHUJAX NEATEILHOCTH, B KOTOPBIX TPAMOTHOCTHh HE00-
xoauMma i 3¢ GeKkTuBHOro HYHKIIMOHUPOBAHUS €TI0 TPYIIBI U OOITUHBI, U KOTO-
pBI€ JAIOT €My BO3MOXKHOCTH MPOJOKATh IMOJIb30BATHCS YTCHHUEM, MHUCHBMOM U
CYETOM JIJIi CBOEro COOCTBEHHOTO pa3BUTHUSL U ISl pa3BUTHs oOuuHbD [[lepe-
cmotpenHas Pexomennanus... 1978]); BOSHUKHOBEHHUE MPEACTABICHUS 00 U3MEH-
YUBOCTH (PYHKITMOHAIBHON TPAMOTHOCTH B YCIIOBUSAX OOIICCTBEHHBIX U3MCHEHUH;

3-i1 stan (cepenuna 1980-x — konerr 1990-x rT.) — yCTaHOBJIEHUE CBS3U
(GYHKIIMOHATBHOW TPAMOTHOCTH C TTOBBIIIAIOIIMMCS YPOBHEM BIIQJICHHS TUCHMEH-
HBIM CJIOBOM, OOIIlero o0pa3oBaHus, U3MEHEHUsIMU B cepe Tpyaa; BKIIOUYEHUE B
€€ COCTaB TPAJUIMOHHON TpaMOTHOCTH; OCO3HAHHUE JIBYXYPOBHEBOH CTPYKTYpHI
(GYHKIIMOHAIBHOW TPAaMOTHOCTH (TJIOOQJIbHBIC U JIOKAJTBHBIE COCTABIISIIOIINE), €€
POJIM KaK OCHOBBI «ITOKU3HEHHOT'0» 00pa30BaHUsI, CTAHOBJICHUS JIMYHOCTH;

4-i1 sran (Havano XXI Beka) — yCTAaHOBJIEHUE U3MEHEHUW B COCTaBE U CO-
Jep>KaHuu (PYHKIIMOHATBFHON TPAaMOTHOCTHU TIPH MEPEXo/ie K MOCTUHAYCTPUATBHO-
My OOIIECTBY; OCO3HaHUE (PYHKIIMOHATLHON I'PaMOTHOCTH KaK rapaHTa >KU3Hees -

TCIIBHOCTH YCJIOBCKA, CPCACTBA €0 YCIICINHOI'O JKU3HCYCTPOCHUA B MCHAIOIICMCS



MUpE; aKIIEHTUPOBaHUE POJIU (PYHKIIMOHAILHOTO YTEHUSI KaK CpPEACTBa pPa3BUTHUS
(yHKIIMOHANIEHOM IPaMOTHOCTH?,

[To muennro C.A. Kpynauk, B.B. MarnkeBuua, «mpoGiemaTika TpaMOTHO-
cTé ((PYyHKIIMOHAIBHOW IPAMOTHOCTH) CTAHOBHUTCS aKTyaJlbHOM TOJIBKO TOT/a, KO-
rJa CTpaHa J0J>KHAa HAaBEPCTHIBATH YIIYIIEHHOE, JOTOHSThH JIpyrue crpanbl. MIMen-
HO TOATOMY TMOHATHE (YHKIIMOHAIBLHOM TPAMOTHOCTH HCIIOJIB3YETCS Kak Mepa
OLICHKM Ka4yeCcTBa >KM3HU OOIIECTBA (CBOETO po/ia KYJIbTYpPHBIN CTaHIIApT) MPHU CO-
TIOCTABJIEHUH COLMAILHO-?)KOHOMHYECKOH 2(D(PEKTUBHOCTH Pa3HBIX CTPaH» .

OTeuecTBEHHBIE HCCIEAOBATEIN BBIICIAIOT CIEAYIONNE OTIUYUTEIbHbBIC
4epThl PYHKIIMOHAILHONU IPaMOTHOCTH:

a. HaIlpaBJIEHHOCTb HA pelIeHre ObITOBBIX POOIIEM;

0. ABJISICTCSI CUTYaTUBHOM XapaKTEPUCTUKON JIMYHOCTH, TTOCKOJIBKY OOHApPY-
KUBAET ce0s1 B KOHKPETHBIX COITUATBHBIX 00CTOSTEIHCTBAX;

B. CBA3b C PEIICHUEM CTaHJIapTHBIX, CTEPEOTUITHBIX 33]1a4;

I. 9TO BCETJa HEKOTOPBINA AJIEMEHTApHBIN (0a30BbIil) YpOBEHb HABBHIKOB UTE-
HUS ¥ TUChMa;

7. UCTIONB3YETCS B KAU€CTBE OLEHKH MPEXKJIE BCErO B3POCIOro HACETIEHUS;

€. IMEET CMBICJ TJIaBHBIM 00pa30M B KOHTEKCTE MpOOJIeMbl MOUCKA CIIOCO-
0OB YCKOPEHHOM JMKBUIAIIMY HErPAMOTHOCTH .

OyHKIMOHANIbHAS TPAMOTHOCTh Ha CTYIIEHH 00I1ero o0pa3oBaHuUsl paccMart-
pUBaeTCsl KaK METamnpeIMETHBIM 00pa3oBaTelIbHBIN pe3ysbTaT. YpOBEHb 00pa3o-
BAHHOCTH TMOJIPa3yMEBAET MCIOIb30BAHUE MOJIYUYCHHBIX 3HAHUM JJISI pEelICHUs aK-
TyaJIbHBIX MPOOJeM O0y4YEeHHS M OOIIEHUS, COIMATBHOTO U JTUYHOCTHOTO B3aMMO-
neiicTBusa. OyHKIIMOHATBLHAS TPAMOTHOCTh CITIOCOOCTBYET a/IeKBATHOMY U MPOIYK-

TUBHOMY BBIOODY MIporpamm mpodeccruoHaasHOro 00pa3oBaHusi, IOMOTAaeT pemaTh

2 Epmonenko B.A. PazButue QyHKIMOHAILHON IPAMOTHOCTH 0OYYAKOIIErocs: TEOPETUUECKUH acieKT // DJIeKTPOH-
HO€ HayyHOe wu3jaHue anbManax IIpocrpancrBo u Bpems. 2015. Ne 1. Tom 8. URL: http://www.j-
spacetime.com/actual%20content/t8v1/t8vl PDF/2227-9490e-aprovr_e-ast8-1.2015.12-
%D0%95%D1%80%D0%BC%D0%BE%D0%BB%D0%B5%D0%BD%D0%BA%D0%BE%D0%92%D0%90.pdf
3 Kpynuuk C.A., Mankesuu B.B. ®yHKIMOHATBHAS TPAMOTHOCT B CHCTeMe 00pasoBanus benapycu. — Mu.: ATIO,
2003. 125 c. C. 100.
4 Pynuk T.A., XKaifranosa A.A., Cror C.I. ®yHKIHOHAJIbHAS [PAMOTHOCTb — UMIIEPATUB BpeMeHHu // OBpasoBaHue
yepe3 BCIO JKM3Hb: HENPEephIBHOE 00pa3oBaHKe B MHTEpecax ycTolunBoro pazsurus. 2014. Ne 1. T. 12. C. 263-2609.
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OBITOBBIE 3a/1a4, B3AMMOJEHCTBOBATH C JIFOJbMH, OPTaHU30BBIBATH JIEJIOBbIE KOH-
TaKThl, BBIOUPATh IPOrPaMMBbl JI0CYra, OTBETCTBEHHO OTHOCHTHCS K 00S3aHHOCTSIM
IpaKJaHUHA, OPUEHTUPOBATHCS B KYJbTYPHOM IIPOCTPAHCTBE, B3aUMO/ICHCTBOBATH
¢ mpuponHou cpenol. DyHKIIMOHAIbHASA TPAMOTHOCTh OIPEIENSeT TOTOBHOCTh K
BBIMOJIHEHUIO COIMAJIBHBIX poJield u30upaTelnis, NoTpeOuTeNs, 4ieHa CeMbHU, CTy-
neHra. QOyHKIMOHAJIbHAS T'PAMOTHOCTH IO3BOJIIET HCIOJIB30BaTh HMMEIOIIMECS
HaBBIKM NPU OpPraHu3alliy Pa3HbIX BHUJIOB MYTEIIECTBUN, OOJIEr4aeT KOHTAKTHI C
Pa3IMYHBIMM COLMAILHBIMM CTPYKTYPAMH U OPraHM3alUsAMU U T.J1.°

Mexaynaponusie uccinenoanus PISA (Programme for International Stu-
dent Assessment), HampaBJICHHBIC HA OIICHKY KauyecTBa 0Opa30BaHUS B PA3IUYHBIX
CTpaHax yepe3 AMArHOCTHKY B TOM YHUCIJE YPOBHA ()YHKIMOHAIbHOM IPaMOTHOCTH
BBIITYCKHUKOB OCHOBHOM IIIKOJBI, JEKOMIIO3UPYIOT (YHKIIMOHAIBHYIO TpPamoT-
HOCTb B BUJIE TPEX COCTABIIAIOIIMX:

1) rpaMOTHOCTh B YTEHHU — CIIOCOOHOCTU Y€JIOBEKAa MOHHWMATh, UCIOJIbB30-
BaTh, OLICHUBATh TEKCTHI, PA3MBIILUIATh O HUX M 3aHUMAThCS YTEHHUEM VISl TOTO,
YTOOBI JOCTUIaTh CBOMX II€JIeH, pacIIMPSATh CBOU 3HAHUS U BO3MOXHOCTH, ydacT-
BOBAaThb B COL[UAIbHON KU3HH;

2) TpaMOTHOCTh B MaTE€MaTHUKe — CIIOCOOHOCTH uesoBeKa (OpMYJIUpPOBATD,
OPUMEHATh W WHTEPIPETHUPOBATH MATEMAaTUKY B Ppa3HOOOpPA3HBIX KOHTEKCTax
(IMYHOCTHBIM, OOIIECTBEHHBIN, MPOPECCUOHAIBHBIN, HAYYHBbIN). DTa CIOCOOHOCTH
BKJIFOYA€T MATEMAaTHUYECKHUE PACCYXACHUs, UCIOIb30BAHUE MATEMaTHYECKUX IO-
HATUH, TpoUeayp, (PaKTOB U MHCTPYMEHTOB, YTOOBI ONUCATh, OOBICHUTH U MpPE.-
cKka3aTh sBJieHUs. OHa MOMOraeT JIOAM MOHATh POJb MaTEMAaTUKU B MUPE, BBICKA-
3bIBaTh XOPOLIO OOOCHOBAHHBIE CYXXKIEHUS U NPUHHUMATh PELICHUs, KOTOpbIE
HEOO0XOAMMBI KOHCTPYKTUBHOMY, aKTUBHOMY U Pa3MbIIUIAIOIEMY IPaXKIaHUHY;

3) rpaMOTHOCTb B 00JIACTU €CTECTBO3HAHUS — CIIOCOOHOCTH Y€JIOBEKa OCBa-
UBaTh U HCIIOJIB30BaTh €CTECTBEHHOHAYYHBIC 3HAHMS JUIsl PACIIO3HAHUSA U IIOCTa-

HOBKHU BOIIPOCOB, HJIsI OCBOCHHA HOBBIX 3HaHHﬁ, JJIs1 00BSCHEHHUS €CTECTBCHHOHA-

5> Konacosa H.IO. CuTyanuoHHble 3a[a4u 10 OlleHKe (YHKIHOHANLHOH IPAMOTHOCTH YYaIIUXCs: METOIMYECKOe
nocobue. CIIO., 2012. 138 c.
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YUHBIX SIBJICHUN U (OPMYITUPOBAHUS OCHOBAHHBIX HA HAYYHBIX JOKA3aTEIbCTBAaX
BBIBOJIOB B CBSI3M C €CTECTBEHHOHAYYHOW MpPOOIEMaTUKOM; MOHUMATh OCHOBHBIE
OCOOEHHOCTH €CTECTBO3HAHMS KaK (POPMBI UETOBEUECKOTO MO3HAHUS; JEMOHCTPH-
pOBaTh OCBEJIOMJICHHOCTh B TOM, YTO €CTECTBEHHbIE HaYKU U TEXHOJIOTHS OKa3bl-
BAIOT BJIMSHHE HA MAaTepUANbHYIO, HHTEIUIEKTYaJbHYIO U KYJIbTYPHYIO chepbl 00-
IIECTBA; MPOSIBIATh AKTUBHYIO IPaXKJAHCKYIO MO3ULIUIO MPU PACCMOTPEHHUH IPO-
0J1eM, CBSI3aHHBIX C €CTECTBO3HAHUEM.

JIOTIOTHUTENBHBIM BUJIOM BBICTYMaeT (pMHAHCOBAs TPaMOTHOCTH — CIIOCO0-
HOCTh IIPUHUMATh OOOCHOBAHHBIE PEIICHUs U coBepuIaTh d(PPEKTUBHbBIE TEUCTBUS
B cepax, UMEIOIINX OTHOIICHHWE K YIpaBleHUIO (UHAHCAMU, ISl peaau3aluu
KU3HEHHBIX IIeJIel U TUITaHOB B TEKYIIMIA MOMEHT M Oyaymiue nepuoasl. Takum 00-
pa3oMm, (uHAHCOBasl TPAMOTHOCTh — CIIOXKHAs cdepa, MpeArnonararnas moHuMa-
HHUE KIIOYEBBIX (DMHAHCOBBIX MOHSATHI W HCIOIB30BaHUE 3TOM MHGOpPMALUU IS
OPUHATUS Pa3yMHBIX PEUICHHUH, CIOCOOCTBYIOUIMX IKOHOMUYECKON O€30MacHOCTH
1 0JarocoCTOSIHMIO JIIOJeH, a Takke oOecreyuBaroias BO3MOKHOCTh y4acTusi B
SKOHOMHUYECKOM KU3HU CTPaHBI’.

PISA monuMaer ¢yHKIHMOHAIBHYIO I'PAMOTHOCTh B IITMPOKOM CMBICIIE Kak
COBOKYITHOCTh 3HaHWHA M YMEHUH Tpa)kJIaH, 00ECMEUYHBAIONINX YCIIECIIHOE COIU-
AIIbHO-KOHOMHYECKOE Pa3BUTHE CTPaHBI; B Y3KOM CMBICTIE — KaK KIIOYEBHIC 3HA-
HUSI ¥ HAaBBIKH, HEOOXOIUMBIE IS TOJHOIICHHOT'O Y4acTusl TpaKIaHWHA B JKU3HU
COBPEMEHHOI'0 O0IIECTBA.

PISA He mpocTo onpeaenser, MOryT JIM yYalluecs BOCIIPOU3BOIUTh 3HAHUS;
OHa TaKXKe MPOBEPSIET, HACKOJIBKO XOPOIIO YYallMecs MOTYT SKCTPArnoIHpOBaTh
TO, YTO OHU Y3HAJIM; MOT'YT NPUMEHSTH MOJIYYEHHbIE 3HAHUSI B HE3HAKOMBIX yCIIO-

BHAX, KaK B IIKOJIC, TdK M 3a €C IIPCACIIaAMMH. 70T IMoAXod OTpaxKacT TOT (I)aKT, qTo

6 JlocTmkeHHs MOTOABIX» - Junior Achievement® (JA). CaiiT MeXIyHAPOIHOTO COAPYKECTBA HEKOMMEPUYECKHX
opraHmauHﬁ, IIOMOTarOIINX MOJIOACKHN HpI/I06p€CTI/I 3HAaHUS W HABBIKH, H606XO,[II/IMLI€ I YCIICITHOTO y4acTHusd
B MupoBoii akonomuke. URL: http:/ja-russia.ru/zhurnal/finansovaya-gramotnost/296-o-finansovoj-gramotnosti.html
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COBpEMEHHAasi SKOHOMHKA BO3HArpaXkAaeT JII0JIel He 3a TO, YTO OHU 3HAIOT, a 3a TO,
4TO OHM MOTYT J€NaTh ¢ TEM, YTO OHU 3HAIOT.

C cepenunbl XX Beka mpobiiemMa pa3BuTUs (HYHKIIMOHATBHOW TPAMOTHOCTH
npuobpena riao0adbHBIM XapaKTep M CBA3aHO 3TO C TeM, YTO (PYHKIIMOHAJIbHAS
IPaMOTHOCTh SIBJISIETCSI COIUATBbHO-9KOHOMUYECKUM SIBJICHHEM, CBSI3aHHBIM C OJa-
TOCOCTOSIHUEM HACEJICHUSI U TOCYyAapCTBa B LIEJIOM, O YEM CBUJIETEIbCTBYIOT JlaH-
Hble HCCIeOoBaHUN (YHKIIMOHAJIBLHOM TPAaMOTHOCTH, B TOM 4YHCJE B3POCIOrO
HACEJICHUsI, B Pa3JIMYHBIX CTPaHAX.

AHa3 JaHHBIX HUCClieoBaHUs (YHKIIMOHAIBHON TPaMOTHOCTH Y B3pPOCIIO-
ro HaceJIeHUus Moka3ajl, 4yTo B Poccun HM3KOrpaMOTHBIE POCCHUSHE rOpas3/o vaile,
YeM HU3KOIPAMOTHBIC JKUTENIM JIPYTUX CTPaH, UMEIOT BbICIlIee 0Opa3oBaHUE U 3a-
HUMAIOT JOJKHOCTH BBICOKOKBATM(DHUITMPOBAHHBIX CIICIIMATUCTOB. Takke OHU Xa-
PaKTEPU3YIOTCS JOCTATOYHO BHICOKMM CTPEMIIEHHEM MOBBICHTH CBOIO TIpodeccuo-
HAJIBHYIO KOMIIETEHTHOCTh (BUJIMMO, OCO3HaBasi CBOM MPOOEINBI B MPOPECCHOHAIb-
HOM MOJTOTOBKE).

BricokorpaMoTHbIE POCCHSIHE, IO CPABHEHUIO C BHICOKOIPAMOTHBIMU TPaXK-
JaHAMU JIPYTUX CTpaH, OTJIMYAIOTCS ropa3/io MEHbIe 00pa3oBaTeIbHON aKTHB-
HOCTBIO, OHU PEXE MOBBIMIAIOT YPOBEHb CBOCH KBaM(UKAIIMU, HE MOTUBUPOBAHBI
Ha y4eOy, y HuX OoJsiee BBIpaKEHO HEIOBEpUE K OKPYKAIOUIUM JIFOsM. BeposiTHO,
MMEHHO WX MaCCUBHOCTh MPUBOAUT K TOMY, YTO OHU OTCTAIOT IO YPOBHIO MOJATO-
TOBKHM OT CBOUX KOJIJIET, paboTaronux B 00jee pa3BUThIX IKOHOMHUKAX, UYTO JIeJIaeT
UX MEHEe BOCTPEOOBAHHBIMH Ha OT€UECTBEHHOM U MEXKIYHAPOJIHOM PhIHKE Tpy/a.

PesynpTaThl uccnenoBaHus (PyHKIMOHAIBHOW TPAMOTHOCTH B3POCIBIX
BIIOJIHE COOTHOCATCSI C pe3yJbTaTaMH, MOJYYEHHbIMU Ha 15-J€THUX MOIPOCTKAX

(mannbie PISA). Tak, B 2015 romy, o 4uUTaTENbCKOM TPaMOTHOCTH POCCHUSIHE 3a-
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HSJIM 26 MECTO, 10 MaTEMAaTUYECKOM IPaMOTHOCTH — 23 MECTO, O €CTECTBEHHO-
HAYYHOU IPaMOTHOCTH — 32 MecTo u3 70 CTpaH-y4acTHUIL.

B nanHOlM cutyanuu OoJibliiasi OTBETCTBEHHOCTH JIOXKUTCS HA POCCUNCKYIO
IIKOJy, KOTOpasi 3aKjaJbIBaeT OCHOBBI ()YHKIIMOHAJIHHOW I'PaMOTHOCTH 00y4Yaro-
merocss U (opmupyer ero moruBanuio Ha yueOy. IloaroroBka (yHKIMOHATHHO
IPaMOTHBIX IIKOJIBHUKOB C BBICOKUM YPOBHEM aMOMIMH U BBICOKOH 0Opa3oBa-
TEJIbHONM AaKTUBHOCTBIO — 3TO YCIOBHUE COLMAIbHO-3KOHOMHUYECKOIO Pa3BUTHUSA

CTpaHbI, IIOKAa3aTCJIb Ka4CCTBa O6p3_30BaHI/I$I.

@yukyuonanvHana cpamomuocms. ypoeuu PISA

PISA Boiaensier 6 ypoBHEH (QyHKIIMOHATBEHOW IPAMOTHOCTH U OTHCHIBAET MX

CIEAYIOIIMM 00pa3oMm.
YuraTenbckasi r(paMOTHOCTD

6 ypoBeHb. 3a/1a4i Ha 3TOM ypOBHE OOBIYHO TPEOYIOT OT YUTATENs CleaTh
HECKOJIBKO BBIBOJIOB, CPABHEHUM U Pa3IUUU, KOTOpPbIE SIBISIOTCS MOJPOOHBIMU U
TOYHBIMU. OHU TPEOYIOT 1EMOHCTPALMH MTOJIHOIO U AETaJIbHOIO IIOHUMAaHUS OJ[HO-
IO WM HECKOJIBKMX TEKCTOB U MOTYT BKJIFOUaTh MHTErpaluio UHPOpMAIMU U3 He-
CKOJIBKMX TE€KCTOB. 3aJladyi MOT'YT MOTpeOOBaTh, YTOObI YNTATENb UMEN JIEN0 C He-
3HaKOMBIMH HJICSIMH B MPUCYTCTBUU BUIHOW KOHKYpHUpYIOIIeH nHpopMamu u re-
HEpHUpOBaJ aOCTPAaKTHbIE KATErOpuH sl MHTEeprpeTauui. 3agaun pediaekcuu u
OLIEHKH MOTYT MOTpeOOBaTh OT YUTATENS BBIABUHYTH THIIOTE3Y WM KPUTHYECKH
OLICHUTH CIIOKHBIA TEKCT Ha HE3HAKOMYIO TeMY, MPUHUMAs BO BHUMAaHHE MHOT'O-
YHUCIIEHHbIE KPUTEPUH WM TOUYKHU 3PEHUS, UCTIOIb3YS CI0XKHOE MOHUMAHUE, BBIXO-
Js1iee 3a npeesibl TeKcTa. BakHbIM yciIoBUEM AJi JOCTYNA W U3BJICUEHUS 3aja4
Ha 3TOM YpPOBHE SIBJISIETCS TOYHOCTh aHalIM3a M TOHKOE€ BHUMAaHHUE K JIETaJIsIM, KO-
TOpBIE HE3aMETHBI B TEKCTaX.

5 ypoBeHb. 3a1auu 3TOr0 YPOBHsI, CBSI3aHHBIE C U3BJICUEHHEM MH(POPMALHH,

Tp€6y1-OT OT YHUTATCII IMOUCKA U YIIOPAAOYUBAHHA HCECKOJBKHX (I)paFMeHTOB riIy-

8 OcHoBHbIE pe3ynbTaThl MexayHapoaHoro uccnenopanus PISA-2015. deiepanbHblii HHCTUTYT OLIEHKH KauecTBa
o6pazosanus (PUOKO). Odunmansusiii caiit. URL: https:/fioco.ru/results_pisa 2015
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00K0 BHEJIpEHHOM HH(pOpMAITUH, Jeasi BBIBOJ O TOM, Kakas HHGOpPMAIUs B TEKCTE
ABJISIETCS. pelieBaHTHOU (HeoOxoaumoi). PediekcuBHble 3a1aun TpeOyrOT KpHUTH-
YEeCKOW OLEHKU WM (HOPMYIHPOBAHUSA TUIOTE3, ONMUPAACh HA CIIELUATU3UPOBAH-
Hble 3HaHug. Kak wHTepmperannoHHbIe, Tak U pedIeKCUBHBIC 3a7aud TPEeOYIOT
TIOJTHOTO U JIETaILHOTO MMOHUMAHUS TEKCTa, Co/iep kaHue Wik ¢GopMa KOTOPOTO He-
3HaKOMBI. J[J11 BCeX acleKTOB UTEHMS 3aJla4d Ha 3TOM yYpOBHE, KakK MPaBUIIO, CBS-
3aHbI C TOHATUSIMHU, KOTOPBIE MPOTHUBOMOIOKHBI OKUJAHUSIM.

4 ypoBeHb. 3ajauu 3TOr0 YPOBHS, CBSI3aHHBIC C U3BJICUCHHEM UH(POpPMAIIUH,
TpeOyIOT OT YUTATENS MMOMCKA U YIOPSJOUYMBAHUS HECKOJIBKHUX 33JaHHBIX B TEKCTE
cBefeHui. HekoTopeie 3aaun Ha 3TOM ypOBHE TPEOYIOT MHTEPHPETALMHA CMbICIA
HIOAHCOB SI3bIKa C YYE€TOM TEKCTa B LeJIOoM. Jlpyrue 3ajauu MHTEpHpPETALUU Tpe-
OyIOT MOHMMAaHUs U MPUMEHEHHUs KaTeropuil B HE3HAKOMOM KOHTeKcTe. Peduiek-
CUBHBIC 33J]aUuM Ha 3TOM ypPOBHE TPeOYIOT, 4TOOBI YMTATENH UCHOIB30BaIN (Hop-
MaJbHOE WM OOIIECTBEHHOE 3HAHHWE, YTOOBI BBIBUHYTH THIIOTE3Y WU KpUTHYE-
CKH OLIEHUTH TEKCT. UnTaTeNn OJKHBI TPOJIEMOHCTPUPOBATh TOUYHOE MIOHUMAaHUE
JUIMHHBIX WJIHM CJIOKHBIX TEKCTOB, COAEp>KaHue WK (popmMa KOTOPBIX MOTYT OBITh
HE3HAKOMBI.

3 ypoBeHb. 3a1a4u ITOTO YPOBHS TPEOYIOT OT UUTATENSI TOMCKA U B HEKOTO-
PBIX ClIydasx pacro3HaBaHUS CBSI3M MEXAY HECKOJIBKMMHU YacTAMH MHOOpPMAIIUH,
KOTOpBIE JIOJKHBI YAOBJIETBOPSATh HECKOJBKHM YCIOBUSM. MHTepnpeTalioHHbIe
3a/1a4i Ha 3TOM YPOBHE TPEOYIOT, YTOOBI YUTATEIh OOBEIUHUI HECKOIBKO YacTel
TEKCTa, YTOOBI BBIICIHUTH TJIABHYIO HJCI0, TOHSATH OTHOIIEHWE WJIM HUCTOJIKOBATh
3HaueHue cioBa win (paszpl. OHU JOHKHBI YUUTHIBATH MHOTHE OCOOCHHOCTH TPU
CpaBHEHUH, TPOTHUBOIOCTABICHUN WK Kiaccudukamuu. Yacto Tpebyemasi WH-
dbopManusi He BUHA WM €CTh MHOTO KOHKYpUpPYIOIIeH HHPOpMAIUK;, WU €CTh
JPYTUe TEKCTOBBIE MPEMATCTBUS, HapuMep, chOpMyIUpPOBAHHBIE Yepe3 OTpHUIla-
Hue uaeu. PediekcuBHbIe 3a/1a4u Ha 3TOM YPOBHE MOTYT MOTpeOOBaTh OT YMTATE-
JIs1 HAXOXKJEHUE CBSI3€H, MPOBENICHUSI CPABHEHUS MJIM OLICHKHM OCOOEHHOCTEH TeK-
cta. HekoTtopsie pediiekcuBHbIE 3a1aull TPEOYIOT OT YMTATENS MPOJIEMOHCTPHUPO-

BaTb TOHKOC€ IIOHMMAaHHUC TCKCTA IO OTHOHICHHWIO K IMPHUBBIYHBLIM, ITOBCCAHCBHBIM
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3HaHMsIM. [[pyrue 3agaun He TpeOYIOT MOAPOOHOI0 MOHUMAaHUS TEKCTa, HO Tpedy-
0T, 9TOOBI UNTATENh ONMUPAJICSA HA MEHee O0IUe 3HAHUS.

2 ypoBeHb. 3aa4n Ha TOM ypOBHE TPEOYIOT, YTOOBI YMTATEIh HAIIET OJUH
WK HECKOJIBKO (hparMeHTOB MH(POpMAIIHH, KOTOPhIE MOTYT OBITh BBIBEJICHBI U MO-
I'yT COOTBETCTBOBATh HECKOJBKUM YCIIOBUSM. Jlpyrue TpeOyroT BbIJCICHHUS TJIaB-
HOW UJeU B TEKCTE, TOHUMAaHUsl OTHOLIEHUH WM UHTEpIpEeTalli 3HAaUEeHUs B TIpe-
JieflaX OrpaHMYEeHHOM 4acTu TEKCTa, Korja MHGpopManus HE BUAHA, U YUTATENb
JOJDKEH CHeNaTh BBIBOJABI. 3a/Jauyd Ha 3TOM YPOBHE MOTYT BKIIIOYaTh CPaBHEHUS
WIN TIpOTUBOpeurs. TunuuHeie peduieKCHBHBIC 3a7a4l Ha TOM ypOBHE TPEOYIOT,
9TOOBl YHTATENH CJENajll CPAaBHEHUE WM HECKOJIBKO CBS3EH MEXIYy TEKCTOM U
BHEIIHUM 3HAHHUEM, ONUPAsICh HA TUYHBIN OMBIT U TEKCT.

la ypoBeHb. 3a1au Ha 3TOM ypOBHE TPEOYIOT OT YUTATENS HAUTU OJAMH WU
HECKOJIbKO HE3aBUCUMBIX (DparMeHTOB MH(OPMALINU; PACTIO3HATH OCHOBHYIO TEMY
WINA 1IeJIb aBTOpa B TEKCTE€ O 3HAKOMOW Te€ME€ WM YCTaHOBUTH IMPOCTYIO CBS3b
MeXy nH(popManyeld B TEKCTe U OOIIMMHU, OBCEAHEBHBIMU 3HaHUsAMU. Kak mpa-
BUJIO, TpeOyemast HUH(popMaLMsl B TEKCTE SBIJISETCS 3aMETHOW, M TEKCT, KaK IpaBH-
710, HE COZIEP>KUT NMPOTUBOPEUUBOM UH(POPMALIHHL.

1b ypoBenb. 3amaun Ha 3TOM ypOBHE TPEOYIOT, 4TOOBI YHMTATEIh HAIIC
€IMHCTBEHHBIM KYCOK SIBHO 3asBJIEHHOW MH(OpMamuu B BUJHOM MECTE€ B KOPOT-
KOM, CHHTaKCUYECKH MPOCTOM TEKCTE CO 3HAKOMBIM KOHTEKCTOM U THUIIOM TEKCTa,
TaKUM Kak MMOBECTBOBAHHE HIIU MPOCTON CIHCOK. TEKCT OOBIYHO BKJIIOYAET MOBTO-
peHre mHpOpPMaLKK, KapTUHOK WM 3HAKOMBIX CHUMBOJOB. [IpoTnBOpeumBas mH-
¢dopmaruss MuHMMalbHA. B 3amauax, TpeOyIOUIMX HMHTEpIpeTaliy, OT YUTATENs
MO’KET MOTPeOOBaThCS YCTAHOBUTH MPOCTHIE CBSA3M MEXKIY COCEIHUMH (hparMeH-
TaMu UH(OPMAIUH.

Maremarnueckas FpaMOTHOCTb

6 ypoBeHb. Ha 3TOM ypOBHE WIKOJIBHMKM MOTYT KOHLENTYaJIU3UpPOBATh,
000011aTh ¥ UCIIOJIB30BaTh MH(OPMALIMIO HA OCHOBE MCCIIEJOBaHUS U MOAEIUPO-
BaHUS CJIOXKHBIX MPOOJEMHBIX CUTYallMil, © MOTYT HMCIIOJIb30BaTh CBOW 3HAHUS B

AOBOJIbBHO HCCTAHAAPTHBIX CHTYalHAX. Onn MOT'YyT T'HOKO CBS3BLIBATH Ppa3JINIHBIC
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UCTOYHUKHU WHGOpMAITUK U TipeacTaBieHus. [IIKOTpHUKH Ha 3TOM YPOBHE CITOCO0-
HBI K TPOJBHHYTOMY MaTEMAaTHUYECKOMY MBIIUICHUIO M paccyxacHuio. OHU Je-
MOHCTPUPYIOT MacCTEPCTBO CUMBOJIUYECKUX U (DOPMATBHBIX MaTEMAaTHUECKHUX OTle-
parui, TaKke MOTryT pa3paboTaTh HOBBIE TIOJXOJIbI U CTPATETUH B HOBBIX HECTAH-
napTHBIX cuTyarusaX. [IIKOJTbHUKH HA 3TOM YPOBHE MOTYT Pa3MBIIUISATh O CBOMX
JENCTBUSAX, 00OCHOBBIBATH CBOU BBHIBOJIBI.

5 yposenb. llIkompHUKKM MOTyT pa3pabarbiBaTh W paboOTaTh ¢ MOJCISIMH
CIIOXHBIX CHTYAIlUi, BBISABIIATh X OTpaHUYCHHS U gomymieHus. OHU MOTYT BBIOU-
paTh, CPaBHUBATh U OIICHUBATh COOTBETCTBYIOIINE CTPATETHH JIUIS PEUICHUS CIIOXK-
HBIX TTPOOJIEM, CBSA3AHHBIX C ATUMH MojemsiMu. [IIKOJTLHUKHM Ha 3TOM ypOBHE MO-
T'YT MBICITUThH CTPATETMUECKH, UCIIOJIB3YsI XOPOIIIO Pa3BUTHIC HABBIKU MBIITUICHUS U
yMEHHUE pacCyXlaTh, BHUKATh B CyTh cuTyanuu. OHU apryMEHTHPYIOT CBOH pe-
IICHWsI, 00OCHOBBIBAIOT BHIBOIHI.

4 yposenb. llIkonpHUK MOXKeT 3G(HEKTUBHO MPUMEHATH MOJENHU i pa30o-
pa CIIOKHBIX, HO KOHKPETHBIX CUTYaIlUid, KOTOPbIE MOTYT BKJIIOYAaTh OIPAHUYCHUS
WK TpeOOBaTh BBIIBIKEHUS TUMOTe3. OHM MOTyT BBIOMpaTh U MHTETPUPOBATH
pa3jMYHbIC TPECTABICHHUS, B TOM YHCJIE CHUMBOJIMYECKHE, CBS3BIBAas WX HEMO-
CPEJICTBEHHO C aCIEKTaMU peajabHbIX cUTyanui. [IIkonbHUKN Ha 3TOM YpOBHE MO-
I'yT UCIIOJIH30BaTh CBOM OIPAaHMYCHHBIN JUana30H HaBBIKOB M MOTYT PAacCyXAaTh B
IPOCTHIX KOHTeKCTaXx. OHU MOTYT MHTEPIPETUPOBATH, APTYMEHTUPOBATH U 00BsIC-
HSTh CBOM PEIICHUSI.

3 ypoBeHb. YdYamuecss MOTYT BBIMOJTHATh YETKO OMHCAHHBIC TPOIEAYPHI, B
TOM YHUCJIE T€, KOTOpbIe TPEOYIOT MOCIEN0BATENbHBIX pemieHnid. OHU MOTyT To-
CTPOUTH MPOCTYIO MOJIENIh M HA €€ OCHOBE BHIOPATh M MPUMEHUTH MPOCTHIE CTpaTe-
rum pemenus mpooiem. [IIkonTbHUKY HA 3TOM YPOBHE MOTYT UHTEPIIPETHUPOBATH U
UCTIONB30BaTh 3HAHWS, TMOJYyYEHHBIC W3 PA3IMYHBIX HUCTOYHUKOB WH(OpMAIINH,
CTPOHTH CBOU PACCYKIICHHUS C OMOPON Ha ToiydeHHbIe 3HaHUA. OHU OOBIYHO Jie-
MOHCTPHPYIOT CIIOCOOHOCTH paboTaTh ¢ MPOICHTaMHU, APOOSIMHU M IECATUIHBIMU

YHUCIIaMHU, a TaAK)XKC C IMPOIMOPHUOHAIIBHBIMHU OTHOIICHUSAMMU.
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2 ypoBenb. [1IKONIbHUKN MOTYT MHTEPIIPETUPOBATH CUTYAIlMH B KOHTEKCTAX,
KOTOpbIE TpeOyIOT He Oojee ueM mpsMoro BbiBoAa. OHU MOTYT HU3BJIEKATh COOT-
BETCTBYIOLLYI0 HHPOPMALIUIO U3 OJTHOIO HCTOYHUKA U UCIOJb30BaTh OJUH CIOCO0
HarjasAHoro npezacrasieHus. CTyJeHThl Ha 3TOM YPOBHE MOTYT HCIOJIb30BaTh OC-
HOBHBIE aJITOPUTMBI, (POPMYIIBI, IPOLEAYPHI A PELICHHs MPOOJIEM, CBA3aHHBIX C
LEJIBIMU YUCIIAMU.

1 ypoBens. llIkonbHUKK MOTYT OTBEYaTh Ha BOIPOCHI, CBSI3aHHBIE CO 3HAKO-
MBIMU KOHTEKCTaMH, TJIe IPUCYTCTBYET BCSI COOTBETCTBYIOIIAs WH(GOpMAIUS U BO-
POChl YeTKO ompenaesieHbl. OHU COCOOHBI MACHTU(MUIIMPOBATh WHDOPMAILIUIO U
BBITIOJTHATh PYTHHHBIE MPOIETYPhl B COOTBETCTBUU C MPSMBIMH HHCTPYKIUSIMHU B
KOHKPETHBIX cUTyalusiX. OHM MOTYT BBINIOJHSTH JACHCTBHSA, KOTOPHIE MOYTH BCE-
I/1a OYEBHMJIHBI U CIEIYIOT HENOCPEACTBEHHO M3 JTAHHBIX MAaTEMaTUYECKHUX YCIIO-
Buit®.

EcTtecTBeHHO-Hay4YHAast TpaMOTHOCTD

6 ypoBeHb. Yyaluecsi, JOCTUTIINE 6 YpOBHs, MOT'YT ONHUpPAThCs Ha LEJbIi
PSZT B3aMMOCBSI3aHHBIX €CTECTBEHHOHAYYHBIX MJIEH U MOHATUN W3 o0nacTu Gpu3u-
KU, OMOJIOTHHU, Teorpapuu M aCTPOHOMHUHM M HCIOJIb30BAaTh 3HAHUS COJEP KAHMUS,
IPOLEAYpP U METOJOB MO3HAHUS JJi1 (OPMYIHPOBAHUS TUIIOTE3 OTHOCUTEIBHO HO-
BbIX HAYYHBIX SIBIICHHH, COOBITHH W MPOILIECCOB WM ISl (hOPMYIUPOBAHHS TPO-
rHo30B. [Ipu MHTEpHpeTaluy JaHHBIX U KUCIOJIb30BAHUN HAYYHBIX J10KA3aTEIbCTB
OHM CIIOCOOHBI OTIUYATH OTHOCALLYIOCA K TeME MH(POPMALIMIO OT HE OTHOCSILIENUCS
M CIOCOOHBI OMUPATHCA HA 3HAHUS, MOJyYEHHBbIE UMHU BHE OOBIYHOW IIKOJIBHOMN
nporpamMmbl. OHU MOTYT pa3inyaTh apryMEHThl, KOTOPble€ OCHOBAHbI Ha HAyYHBIX
JaHHBIX M TEOPUSIX, U apryMEHTbl, OCHOBaHHBIE Ha JPYrUX COOOpakeHUsAX. Yua-
muecs, JOCTUrmue 6 YpoOBHS, MOTYT JaTh OLIGHKY aJlbTEPHATUBHBIM CIIOCOOAM
IIPOBENICHUS CIOXKHBIX HKCIIEPUMEHTOB, HCCIIEIOBAaHUN M KOMITBIOTEPHOTO MO/Ie-

JMPOBaHUS U 0OOCHOBATH CBOM BHIOOP.

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

ilibrary.org/docserver/9789264266490-

en.pdf?expires=1561869141&id=id&accname=quest&checksum=AF49DD8B36D7B9F993AEF1AEOCB19EA4
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5 ypoBeHb. Yuamiuecs, IOCTUTIINE 5 YPOBHS, MOTYT HCHOJb30BaTh a0-
CTPAKTHBIE €CTECTBEHHOHAYYHbIE MJIEU WM MOHATHUSA, YTOOBI OOBICHUTH HE3HAKO-
MbI€ UM M 00JIee CIOXKHbIE, KOMIUIEKCHBIC, SBJICHUS, COOBITHS U MPOLIECCHI, BKIIO-
qarolue B ce0s HECKOJIIBKO MPUYUHHO-CIIEICTBEHHBIX cBsizel. OHM MOTYT MpHMe-
HATH OOJiee CIOKHbIE 3HAHUS, CBSI3aHHBIE C HAYYHBIM MTO3HAHUEM JJISl TOTO, YTOOBI
JaTh OLEHKY Pa3JIMYHBIM CIIOCO0aM MIPOBEACHMS 3KCIEPUMEHTOB M OOOCHOBATh
CBOM BBIOOp, a TaKke CIIOCOOHBI UCIOJIb30BaTh TEOPETUUECKHUE 3HAHUSI JJIs1 UHTEP-
nperaiuu MHopMauu UM GOpMYJIHPOBAHUS NPOTHO30B. Yyaliuecs, JOCTUT-
mue 5 ypoBHS, MOTYT OLIEHUTb PA3JIUYHbIE CIIOCOOBI UCCIEAOBAHUS MPEIJIOKEH-
HOT'O M BOIIPOCA C HAYYHOW TOYKH 3PEHHS U BUJIETh OTPAHUYCHHUSI ITPU UHTEPIIPE-
TallUM JAHHBIX, BKJIOYasl HMCTOYHUKH IOTPEIIHOCTEN M HEOINPENEICHHOCTEN B
HAy4HBIX JAHHBIX.

4 ypoBeHb. Ywyamuecs, focturime 4 ypoBHS, MOTYT HCIIOJIB30BaTh Ooee
CIIOKHbIE WM OoJjiee aOCTpaKTHbIE 3HAHUS, KOTOpPhIE MM JIMOO MPEIOCTaBJICHBI,
A100 OHM UX BCHOMHIWIM, JJI OOBSCHEHUS TOCTATOUYHO CJIOKHBIX WM HE COBCEM
3HAKOMBIX CUTYyalUi U mpoueccoB. OHM MOTYT MPOBOAMUTH SKCIIEPUMEHTHI, BKIIIO-
qarolye ABe WM OoJiee He3aBUCHMBbIE MEPEMEHHbIE, JJIl OTPAHUYEHHOI'0 Kpyra
3anad. OHU cocOOHBI OOOCHOBATH IUJIAH AKCIIEPUMEHTA, ONMUPASICh HA 3JIEMEHThI
3HAHUW O NpPOLEAypax U METOAAaX MO3HAaHMs. Y4Yalluecs, JOCTUTIIHE 4 YpOBH,
MOTYT MHTEPIPETUPOBATH JIaHHbIE, OTHOCALIMECS K HE CIMILKOM CIOXHOMY Ha0O-
Py JQHHBIX, WX B HE BIIOJIHE 3HAKOMBIX KOHTEKCTaX, IOJIy4aTh BBIBOJBI, BBITEKA-
IOLME U3 aHaJIn3a JaHHBIX, IPUBOJI1 0OOCHOBAHHUE CBOMX BBHIBOJIOB.

3 ypoBeHb. Yuaiuecs, JOCTUTIINE 3 YPOBHS, MOTYT ONMPAThCA HA HE OYEHb
CJIOKHBIE 3HAHMA JJIS pacHO3HABaHUS WJIM TOCTPOEHUS OOBSICHEHHUH 3HAKOMBIX
ABJieHU. B MeHee 3HaKOMBIX MM O0Jiee CIIOKHBIX CUTYalUIX OHH MOTYT CTPOUTH
OOBSICHEHMSI, UCIONB3YSl MOACKa3Ku. Omnupasich Ha 3JIEMEHTBI COJEP>KaTEIbHbBIX
WIN NIPOLIEYPHBIX 3HAHUMN, OHU CIIOCOOHBI BBIIIOJHUTH IIPOCTON SKCIIEPUMEHT ISt
OrPaHUYEHHOI'0 Kpyra 3ajad. Yyaluecs, JOCTUTIINE 3 YpPOBHS, CIIOCOOHBI POBeE-
CTU pa3MuHhe MEXAYy HAay4YHbIM M HEHAYYHBIM BONPOCAMH W NPUBECTH JIOKa3a-

TCJIILCTBA AJII HAYUYHOI'O YTBCPIKACHMUA.
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2 ypoBeHb. YUaIuecs, TOCTUTIINE 2 YPOBHS, MOTYT OMHMPATHCS HA 3HAHUS
TTOBCETHEBHOTO COJIep KaHMs M 0a30BBIC MPOTICAYPHBIC 3HAHUS TS PAaCIIO3HABAHUS
HAyYHOTO OOBSICHEHWS, HHTEPIIPETAIINHU JIAHHBIX, a TAKXXE Paclo3HaTh 3a7ady, pe-
[IaeMYI0 B TIPOCTOM SKCIEPUMEHTAIBHOM HcclieqoBaHuu. OHU MOTYT HCIOJIb30-
BaTh 0a30BBIC WM TMOBCEIHEBHBIC €CTECTBEHHOHAYYHBIC 3HAHUS, YTOOBI pacIio-
3HATh aJIEKBAaTHBIN BBIBOJ] U3 MPOCTOTr0 HaOOpa AaHHbIX. OHU IEMOHCTPHUPYIOT Oa-
30BbI€ ITO3HABATEIIbHBIE YMEHHMSI, PACIIO3HABASI BOMPOCHI, KOTOPHIE MOTYT U3y4aThb-
Csl €CTECTBEHHOHAYYHBIMU METO/IaMH.

1 ypoBeHb. Yuyamiuecs, ocTurimue | ypoBHS, MOTYT HCITOJIB30BaTh MOBCE-
JTHEBHBIE COJIep)KaTelIbHbIE M TPOICAypHbIC 3HAHUS, YTOOBI PAcO3HABATh OOBSC-
HEHHUE MPOCTOr0 HAy4dyHOTO siBieHus. [Ipu mojjepke OHM MOTYT BBITIOJIHSATH 10
3aJIaHHOM TIPOIIEIype WCCIeNOBaHUs HE Oosee yeMm ¢ AByMs mepeMeHHbIMU. OHU
CIIOCOOHBI BUICTh MPOCTHIC MMPUIMHHO-CIICACTBEHHBIC WIIH KOPPEISIIMOHHBIE CBS-
3W ¥ UHTEPIPETUPOBATHh Tpaduueckue M Apyrue BU3yaldbHbIC JaHHbBIC, KOT/A JJIs
ATOro TPEOYIOTCS YMEHHSI HU3KOrO ypoBHs. OHU MOTYT BRIOpaTh Jydlliee HAy4YHOE
OOBSICHEHUE JIJISl IPEACTABICHHBIX JAHHBIX B 3HAKOMBIX CUTYaIUSX, OTHOCSAIIUXCS
K JMYHOMY, MECTHOMY M IJIOOaIbHOMY KOHTeKcTam ™Y,

MupoBble uccienoBanus (PyHKIIMOHAIBHONW TPAMOTHOCTH YKUTENICH pasiind-
HBIX CTpaH, COIMAIIBHO-DKOHOMHYECKHE IPOIECCHI, MPOMCXO/ISIINE B MUPE U B
HAIlIeH cTpaHe, TCHACHIINY Pa3BUTHUS MOCTUHAYCTPHUATBLHOTO OOIIECTBA, 3aPOCHl U
noTpeOHOCTU paboToAaTeNnell aKTyaTu3upyroT IpodaeMy pa3BUTUs QYHKIIMOHATb-
HOW TPaAaMOTHOCTH POCCHUHCKHX ITKOJHHUKOB, CO3aHUS €IMHONW 00pa3oBaTeIbHOM
CUCTEMBI, OJIATOTPUATHBIX YCIOBUM, CIIOCOOCTBYIOIINX BBIMTYCKY BBICOKOTPAMOT-
HBIX ¥ MOTHBHPOBAHHBIX Ha TPYJ M 00y4Y€HHE IIKOJIbHUKOB. DTO — OCHOBHOM CO-

BpGMCHHBIfI IIOKa3aTCJIb Ka4CCTBa 06paBOBaHHH.

MeTono10ruyecKue 1 MeTOAUYECKHE ACHEKTHI Pa3BUTHS (PyHKIUOHAIbHOM
rPaMOTHOCTH MOJAPOCTKOB

3nanue — cuna

10 OcnoBHsIe pesymbTaThl MeskmyHapoaHoro ucciaenosanus PISA-2015. MdeepanbHblii MHCTUTYT ONEHKH KAayecTBa
o6pazosanus (PUOKO). Odunmansusiii caiit. URL: https:/fioco.ru/results_pisa_2015
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@pencuc bokon

B nensax obecneuenus rino0aqbHOM KOHKYPEHTOCIIOCOOHOCTH POCCUUCKOTO
oOpa3oBaHus, BxoxaeHus Poccuiickoil @enepaunu B yuciao 10 Beaymux crpaH
MHpa MO KauyecTBYy 00pa30BaHUS HEOOXOJIUMO MACCOBYIO IMEIAarorMuyecKyro Mmpak-
TUKY TPUBECTU B COOTBETCTBUE C TpeOoBaHUsIMH DeneparbHOro rocyaapCTBEHHO-
ro cTaHjgapra oomero oOpa3oBaHHs W MEXKIYHApOIHBIX CTaHIAPTOB — 0Opa3oBa-
TEIbHBIX PE3YyJIbTATOB, 33JaHHBIX B MEXAYHAPOJAHBIX NOKyMeHTax OpraHuzanuu
AKOHOMHYECKOro coTpynuuyectBa u pazsutus (OEC]).

B mexnynaponnom uccnenoanuu PISA naércs oTBeT Ha Bompoc 00i1aaaroT
JM TIOAPOCTKHU 15-1eTHEro Bo3pacta, MojiyuuBIIMe o0si3aTenbHOe olliee 00pa3o-
BaHME, 3HAHUSIMU U YMEHUSIMU, HEOOXOJAMMBIMH JJIsI TIOJIHOLIEHHOTO (DYHKITMOHHU-
pOBaHUSI B COBPEMEHHOM OOIIIECTBE, TO €CTh JJIsl PEIICHUSI MIMPOKOIo Juara3oHa
3a/1a4 B pa3IMYHBIX chepax 4eT0BEUECKON KUZHENCATEIbHOCTH, OOIICHUS U COIH-
ANBHBIX OTHOIICHUH, TO €CTh (PYHKIIMOHATHHOW TPaMOTHOCTHIO?

Takum o0pazom, mexmayHapomHoe ucciemnoBanue PISA HampaBieHo Ha
OIICHKY YMEHHUS CTapIINX MOJAPOCTKOB MPUMEHSITH MOJYYCHHBIC B X0JI¢ O0yUICHHSI
3HaHUS U HABBIKU B KU3HEHHBIX CHUTYAlUSIX, KOMIIETEHTHOCTH B PEIICHUU IPO-
0JieM, KOTOpbIE HE CBA3aHBI HAMPAMYIO C ONpPEACTIEHHBIMU YU€OHBIMU MTPEIMETAMHU
Wi o0pa3oBaTelbHBIMHU 00JacTsIMU. MHCTpyMeHTapuii UCcClieIOBaHUs MPECIEAYET
1eJIb OLIEHUTh CPOPMUPOBAHHOCTH 0OU{EYUEOHBIX YMEHUIL 8 PeuleHUU nPoodJiem,
C KOTOPBIMHM OOYyYaloIUecss MOT'YT BCTPETUTHCSA B KU3HU U dPPEKTUBHO (YHKIIU-
OHUPOBATh B COBPEMEHHOM OOIIECTBE.

Heo6xoauMo OTMETHUTh, YTO HAIIMOHAJIBHBIEC CTAH/IAPTHI HE BXOJAT B MPOTHU-
BOpEUHME C MEXIYHAPOAHBIMU, TaK KaK CHUCTEMHO-/IESITEIbHOCTHBIN MOJIXO0/, BBI-
CTyHAIOIU METOJO0JIOTMYECKONH OCHOBOM COBPEMEHHOIO POCCUHCKOro 00pa3oBa-
HUSl HAIlEJIMBAET I1€/IarOroB Ha Pa3BUTHE JUYHOCTHU y4alllerocsi HA OCHOBE YCBOE-
HUst YY]| B yClIOBUSIX KOMIIETEHTHOCTHO-OPUEHTUPOBAHHOTO 00Pa30BaTEIHHOTO
nporecca: «JlearenbHOCTHBIN MOAX0 00yCIaBIMBaeT M3MEHEHHEe oOIIel mnapa-
JTUTMBbl 00pa30BaHUsl, KOTOpask HAXOAUT OTPAXKEHUE B IMEPEXOE OT OIpeAeTeHuUs

eI HIKOJIBHOTO 00Y4YeHUs! KaK YCBOEHUE 3HAHUW, YMEHUI U HAaBBIKOB K OMNpee-
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JICHUIO LU KaK ()OPMUPOBAHUIO YMEHHUIO YUUTHCS, KaK KOMIIETEHIMHU, 00ecTiey h-
Barollie oBiageHne HoBbIMHU KoMneTeHIusaMu» (Konuenius @I'OC OO, c.17).

NmeHHO HEOoOXOAMMOCTh HWHTErpallid HWHCTPYMEHTAIbHOCTH Pa3BUTHUS
(GYHKIIMOHAIBHOW TPAMOTHOCTH OOYYarOIIMXCS M YHUBEPCAIbHBIX YUCOHBIX JeH-
CTBUH 3a74a€T HOBBIA BEKTOP MOJIEPHU3AINH POCCUUCKOTO 00pa30BaHuUsl, TIOBBIIIAs
TEM CaMbIM €0 KaueCTBO.

B pycne MonepHU3aIMOHHBIX MPOIIECCOB COBPEMEHHOI0 00pa30BaHUs HIIET
AKTUBHBINA TOWCK IE€IarOorM4ecKUuM COOOIECTBOM HOBBIX MOJIEIEH B3anMOICH-
CTBUSA yuuTens u ooyvaromuxcsi. OOUMMHU YCWIIMSIMU CIIEIUATIMCTOB 0(OPMIISIOT-
Csl KOHTYpBI Oynyieil oOpa3oBaTebHOM CHUCTEMbI, KOTOpas JOKHA WHTErPHUpPO-
BaTh MOCIIEHUE TOCTUKEHUS MEIaroruieckoi HayKu U MPaKTUKH.

Kakum sxe nmomxeH ObITh 00pa3oBaTENbHBIN Mpolecc, 0OeCTIeYnBaAOLINI
pa3BuTHEe (YHKIMOHATHHOM TPAMOTHOCTH OOYYAIONIUXCS OCHOBHOW IITKOJBI Ha
OCHOBE OBJIQJICHUS UMHU YHHUBEPCAJIbHBIMU yUYE€OHBIMH JIEUCTBHUSIMU (JIMYHOCTHBI-
MU, PETYISTUBHBIMU, TO3HABATEIbHBIMA U KOMMYHUKATUBHBIMU )?

Emgé B 1620 rony ®psncuc bakoH omyOaukoBan Hay4dHbIH MaHU(]ECT MO
Ha3BaHueM «HoBbI1 opraHoH». B 3TOM TpakTaTe mpo3ByYaiau CTaBIIME 3HAMEHU-
THIMU CJIOBa: «3HaHue — cuiiay. Cuiia 3HaHUS 3aKJII0YAETCs B €r0 MOJIE3HOCTH: JTI0-
00€ HOBOE 3HAHME HAJENSIET HAC HOBBIMH BO3MOXHOCTSIMHU, YUHUT JI€1aTh YTO-TO
HOBOE€ WJIA MO-HOBOMY. VICTUHHOE 3HAHUE U3MEHSIET HAC, COBEPIICHCTBYET, pa3BU-
BaerT.

TpasuIMOHHO MBICIAIIMN NENAror OTOXKIAECTBIIIET OCBEIOMIIEHHOCTH pe-
OEHKA C HOBBIM 3HAHUEM, BUIUT B 00pa30BaTEIHLHOM MPOIECCE TOIBKO 00ydeHUE
npenMery. OTCIo/Ia TaKOe CTpEMIICHUE 1aTh TEOPETUYECKYI0 HHPOPMAIIUIO, Opra-

HU30BaTh €€ 3alIOMUHAHKE U 3aKPENUTh B (POpMe 3HAHUI-YMEHUNH-HABBIKOB.

3HAHUA
YMEHHA
ocHogbl HABBIKH
Hay4Helx | 0Oweyuednbie
3HaHuil no u obueyuedrvle
npedmemy | npeomemmoie u
npeomemnole
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CoBpeMEHHO MBICIALIUI MEAaror, onupasch Ha (QyHIaMEHTAIbHbIE TICUXO-
JIOTO-TIEAATOTUYECKUE UCCIEAOBAHNS, TOHUMAET U IPUHUMAET LIEHHOCTh 3HAHMUSI-

JIECTBUS.

Yo LeTH SORMHE WIyaTh!

2WKe

[ToaTOMy B €ro cTpareruu npenofaBaHus aKIEHT JeNaeTcsl He Ha 00bsACHe-

HUE YYCHUKAM TE€OPETHYECKOr0 3HAHHUsSI, & HA POCT U MPOAYKTUBHOE PACIIMPEHUE
UX MO3HABATEIbHBIX UHTEPECOB U (HA 3TOU 0a3e) CUCTEMATHU3ALMIO UHIUBUIYab-
HO 3HAYMMOT'O 3HAHMS B MPOILIECCE CAMOCTOATEIBHON YueOHO-TI03HABATEIBHOMU Jie-
ATETLHOCTH, TO €CTh MPAKTUYECKOr0 MPUMEHEHUs 3HaHus. Takum oOpa3zom, B cO-
BPEMEHHOM O0pa30BaHUU TJABHBIM CTAHOBHUTCS HE 3ayYMBAaHUE U MOBTOPEHUE 3a-
JTAHHOTO YYWTEIEeM aJrOpUTMa YCBOCHUS HH(POpPMAIMHM, a OCMBICICHHE CaMUM
00y4arommMmMcsi TOTPEOHOCTH MPUOOPECTU Ty WU UHYIO MH(GOpMAIUIO, TOT WU
WHOM croco0 JesATEeIbHOCTH, a TAaK)KEe OPUEHTAIUS B TOM TJIe, KOrjla U Kak OH MO-
KET MPUMEHHUTH 3TO HOBOE 3HAHUE.

[IpoekTrpoBanue pa3BUTUS (DYHKIIMOHATBLHONW TPAaMOTHOCTH OOYYarOUTUXCS
UCXOJIUT U3 UJIEU €IMHCTBA U 1IEJIOCTHOCTH YPOUHOU U BHEYPOUHOU (hopMbI 00pa-
30BaTEILHOTO Mpoliecca. ITO 3HAYUT, UTO B KXl YPOK WJIM BHEYPOUHOE 3aHsI-
THE JIOJDKHBI OBITh BKJIIOYEHBI 33J1aHNUs, BHITIOJTHEHNE KOTOPBIX CIIOCOOCTBYET pas-
BUTHIO (PYHKITMOHAIBHOW TPAMOTHOCTH B3POCIECIONIEH JIMIYHOCTH. B TO ke Bpems
1eecoodpa3Ho pa3paboTaTh M peaau3oBaTh B 00pa30BATEIBLHOM TMPOIECCe KaxK-
JIOM POCCUICKOM IIKOJIBI OCOOBIM KypC, B KOTOPOM pa3BHUTHE (DYHKIIMOHAJIBLHOU
IrpaMOTHOCTH OyAeT AOMUHHUpYOIeH 3anadeil. Ha 3aHsATHSX HaHHOrO y4eOHOro
Kypca IIKOJbHUKH JOJIKHBI IMOTYYNUTh ONBIT PEMICHUSI KOHTEKCTHBIX 3a/1ad U 3a/1a-
HUN, B KOTOPBIX HEOOXOAMMO HHTEPIPETUPOBATh WH(OOpPMAIMIO, MPeoOpPa30BbI-
BaTh €€ U MOJICJINPOBATh CUTYAallMH €€ MPUMEHEHHUS B )KU3HCHHBIX CUTYalUsIX.
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Ecnu ucxonutes u3 Toro, yto oOpazoBaHue — 310 ocodas chepa coaencTBus
KYJIbTYPHOMY Pa3BUTHIO U CAMOPA3BUTHUIO B3POCIIECIOMIEN JINYHOCTH, TO OPTaHU3a-
U0 00pa30BaTENBHON JEATEIHLHOCTH TEAarora 1mo pa3BUTHIO (DYHKIIMOHATLHOMN
IPaMOTHOCTH OOYYarOIIMXCS OCHOBHOHM IIKOJBI HEOOXOAMMO MPOEKTHPOBATh U
OCYIIECTBIISATH C OIOPOM HA COOTBETCTBYIOIINE KOHLIENTYaIbHBIE MTOJIOKEHHUS.

CornacHo Bo3pacTtHOM mepuoauzanuu {.b. DapkoHHMHA, «KYJIBTypHOE pa3-
BUTHE» MOXKHO MPEICTABUTh YEPE3 COOTHOIICHUE JIBYX JACSITEIbHOCTHBIX JUHUH,
KOTOpBIE MO OUepeAr JOMUHUPYIOT B XOJI€ B3POCIECHUS peOEHKa:

1) onepanroHaIbHO-TEXHUYECKas JMHHUS OTpa)kaeT JUHAMHUKY pedeKCcHB-
HOT'O OCBOEHHUS CPEACTB/CIIOCOOOB JEHCTBUS;

2) cMBICTIOOOpasyromasl ~ JUHUS ~ OTpakaeT  OCBOCHHE  a(EeKTHBHO-
CMBICIIOBOM CTOPOHBI HAKOTUICHHBIX BO3MOXHOCTEH, KOTOpasi OMpoOyeTcs B WHU-
[UATUBHOM IPOJYKTUBHOM JEHCTBUM CyOBEKTA.

Ecau ncxoauTs U3 TOro, 9T0 00pa3oBaTelIbHBIM IMPOIECC HEOOXOIUMO CTPO-
UTh B COOTBETCTBUM C JIOMUHHPYIOIIEH JIMHUEN COOTBETCTBYIOILIErO 3Tana, TO TO-
r7la B HA4YaJbHOM IIKOJIE HY>KHO CO3/1aBaTh YCIOBUSI OCBOCHHS peOEHKOM MPUHIIU-
NUAIBHO HOBBIX CPEJCTB U CIIOCOOOB JEHCTBUSA, @ B OCHOBHOW IIKOJE — YCJIOBUS
OCBOEHHUSI CMBICJIOBOW CTOPOHBI JIEUCTBUS.

Takum 00pa3om, B OCHOBHOM IIKOJIE HA TIEPBBIN MJIaH B KU3HU pEOEHKA BbI-
XOJUT JIMHUSA CMBICIIO00pa30BaHMs, U 00pa30BaTENbHBIM MPOLECC AOKEH OKa-
3aThCs CO3BYYEH HOBOW JJOMHWHAHTE — JIMUHOW MHUIIMATUBE U WHIWBUAYaJU3AIUU.
Cornacuo /I.b. DnpKOHMHY, MPEIMETOM BHHUMAHHS IOJPOCTKA CTAHOBHUTCS €r0
coOCTBEeHHAs yueOHas IeITeTbHOCTh U OH caM. OH HUIIET OTBETHI HA BOMPOCHI: YTO
sl MOT'y M 4ero st He Mory? YUto st xouy Ha camoM fene? ['ne st caM, 94To BO MHE MOE?
DTO BHMMaHHE pealn3yeTcs B CIeIM(PUUIECKUX WHTEpecax M OCOOCHHOCTSIX TOJI-
pOCTKA: y HEro MOSABIISAETCS YCTAaHOBKA HA OOUIMPHBIE MPOCTPAHCTBEHHBIE U BpE-
MEHHBIE MacIITaObl, KOTOPbIE MOCTEINEHHO CTAHOBSITCS Ba)KHEE€ TEKYIIUX, CEro-
THAIHUX («1oMuHaHTa ganu» 1o JI.C. Beirorckomy).

[legarory HeoOXoauMMo NpoaymaTh, Kak OH OyaeT onmuparbcsi B 0Opa3oBa-

TCJIIBHOM IIPOLECCC Ha TAaKYHO BO3PACTHYIO 0COOEHHOCTh moaApoOCTKaA, KaK ITOABJIC-
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HUE CTPEMJIEHUS] K HEU3BECTHOMY, PUCKOBAaHHOMY, K MPUKIIOUYEHUSM, T€POU3MY,
UCHBITAHHIO ce0sA. Y MOAPOCTKA MOSBISAETCS CONPOTUBIECHUE OOCTOSTENbCTBAM,
CTpEMJICHHE K BOJIEBBIM YCWIMSM. bmaromapst 3TUM OCOOEHHOCTSIM MOJIPOCTOK
OpOSIBISIET AaKTUBHOCTh, HAIPABICHHYIO Ha IOCTpoeHHe oOpa3a cels bl MHpe
(A.B. ITerpoBckuii). Ity aktuBHOCTh K.H. IlonuBaHOBa Ha3bIBaeT «COLMATBHBIM
JKCIIEpUMEHTHpOBaHuEM». [IpolyKTHBHOE 3aBepLIEHUE MOAPOCTKOBOIO BO3pacTa
INPOUCXOANUT C «OTKPBITUEM CE0Sl M MHpa», C MOSBIEHUEM CIIOCOOHOCTH OCO3HAH-
HO, UHULIMATUBHO U OTBETCTBEHHO CTPOUTH CBOE JEHCTBHE B MHpE, OCHOBBIBASIChH
HE TOJIbKO Ha BUJIEHUH COOCTBEHHOIO JIEUCTBUS 0€30THOCUTENBHO K BOBMOXHOCTH
€ro peanusaliu, HO U C y4ETOM «OTHOILIEHUS MUPa» K CBOEMY JIEUCTBHUIO.

VY4eOnbiii kypc «Pa3Burue (QpyHKIMOHAIBHONW I'PAMOTHOCTH OOYYarOIIMXCS
OCHOBHOM IIKOJBD) IPU3BAH MOMOYb MOJPOCTKY B €ro KyJbTYpPHOW CaMOWIEHTHU-
dukanuu.

Kakue xe memarornyeckre BBIBOJBI HEOOXOJUMO CJeNaTh TeM, KTO HECET
OTBETCTBEHHOCTH 32 KYJIbTYPHOE Pa3BUTUE MOJPOCTKA B YCIOBUSAX HIKOJIBHOTO 00-
pPa30BaTEIBHOrO IpoLecca:

1) Co cTopOHBI B3POCIIBIX MOJIPOCTOK JIOJHKEH OIIYIIATh HOBOE OTHOILICHUE K
cebe Kak K Oosee B3pocaomy: O0JIbIle JOBEPHS, YBAKEHUS K €r0 MHEHHIO,

2) B mopoCcTKOBOM MIKOJIE JTOMKHBI MEHSITBCS OTHOIICHUS MEXIY Ieaaro-
raMu U oOy4aroIIMMUCS B CTOPOHY pACHIUPEHUs chepvl camocmoameabHoCmu
NOCJIEAHUX. DTHU U3MEHEHUS JI0OJKHBI KacaThCsl HE TOJIBKO XapakTepa TpeOOBaHMI
B3pPOCJIBIX K IMOJPOCTKAaM, KOHTpPOJS, OLIEHUBAHUS, HO U PACIIMPEHUs MO BO3-
MO>XHOCTEN WHULMATUBHBIX JEHCTBUM MOIPOCTKOB. B TO ke BpeMs MOCTENEHHO
JOJKHO TIPOUCXOJIUTh PACUIMPEHUE U YCIOKHEHUE OO0s3aHHOCTEH, MOBBIIICHHE
TpeOOBaHMI K OTBETCTBEHHOCTH.

3) BaskxHOE MECTO TOJKHO 3aHUMATh OOu4eHue U 63auUMOOelicmeue ceepcm-
HUKO0G, YEMY MOT'YT CIIOCOOCTBOBaTh 0COObIE (JOpMBI (IapHOE M TPYIIIOBOE CO-
TPYAHUUYECTBO, O€CENbl, TUCKYCCUH, TUCITYThI, e0aThl) OpraHU3alul YUeHHUs.

4) Cepa yueHus JOJDKHA CTATh MECTOM BCTPEUH €T0 3aMBICIIOB M PEalTbHBIX

I[GIZCTBHﬁ, MCCTOM COIIMAJIBHOI'O OKCIICPUMCHTHUPOBAHMA, ITO3BOJIAIOIICTO OIYTUTD
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2PAHUUbL COOCMEEHHO20 OCCmEUA U €20 603MOX CHOCmAMU (Yepe3 HOBOE 3Ha-
Hue). [loapocTok J0MKEeH HAyYUThCs JEHCTBOBATh IO COOCTBEHHOMY 3aMBbICITY Ha
OCHOBE MPUHATHUS COOCTBEHHOT'O PEIIEHUS, B COOTBETCTBUU C CAMOCTOSATENIBHO MO-
CTaBJICHHBIMHU LIETISIMU, TIOCTPOEHHUS OPUEHTHUPOBOYHON OCHOBBI JICHCTBUSI.

5) OGydeHwue MoaApPOCTKa JOJDKHO OBITh HAIPABJIICHO Ha MOCTpPOEHUE oOpasza
COOCTBEHHOT'0 JICUCTBUS B MHUPE, CJICIOBATEIbHO, HA HOCMpPOEHUE COOCHBEEHHOI

KapmuHbl MUupsl u coOcmeeHHoll no3uuuu.

Kaxum 0onxcno o6vime codeprcanue Kypca «Pazeumue goynkyuonanonoi
2PaMoOmHoOCmu 00yUalOWUXCA OCHOBHOU WKOIbL)?

B tpanguironHom o0y4eHHUH 3HAHUST OCBAUBAIOTCS] O0YUYAIOIUMUCS U KUBYT
B UX «TOJIOBax» Kak Obl «IIOCJIOWHO», HOBOE MoBepX craporo. Kak mpasuiio, nepe-
CEKaeMble B TaKOM OOYYEHUHU HOBBIC CBEJICHUS (3HAHUS) HE MEpPECceKaroT, HE Mpe-
OJI0JICBAIOT, HE BCTYMNAIOT B MPOTHUBOPEUYME WM XOTS OBl BO B3aUMOJCHCTBHUE C
y)K€ UMEIOIIUMHUCS TIpencTaBieHusmMu. Jns coBpemenHoro oopazoBanus (OI'OC
0OO0OQO) yueOHbIe KypChl IOJKHBI OBITh BRICTPOCHBI TaK, UTOOBI KaXk/1ast CIEAYIOIast
TeMa IMOKa3bIBaJIa MOAPOCTKAM «TPAaHULIBD) TPUMEHUMOCTH MPEIbIAYIINX 3HAHUMH,
«3aCTaBJisUIay) OOYYAIOUIUXCS MCKATh HOBBIE XOJbI, CIOCOOBI JJIsi JIBIJKCHHS B
npeaMeTHOM Martepuane. Kaxaoe HOBOe 3aHSATHE JOJKHO BOOPYKATh MOJAPOCTKA
HOBBIM CROCOOOM Oelicmeus, KOTOPOE SIBISIETCS OLLYTUMBIM JJIsi HErO Mpupalie-
HUEM MBIIUICHUS U TOHUMAaHUS, YyBCTBEHHBIM U CYOBEKTHUBHBIM HPE0OOeHUEM
(M3MEHEHUEM TPaHULl U JONYIIECHUI) npescHezo, C0HCUBUIEZ0CA PaHee Cnocoda
oelicmeuil.

Takum oOpa3om, CyliecTBEHHOM 0COOEHHOCTBIO YUE€HHUS MOAPOCTKA JIOJKHA
OBITH pa3BEpHyTas paboTa MO MOUCKY PA3HBIX BO3MOXKHBIX OTHOIIEHUH, a CIe0-
BaTeJIbHO, U PEHICHUI. DTO BO3MOXKHO TOJIBKO KaK MOJEIUPOBAHUE, OMPOOOBAHUE
pa3HbIx Mozeneil. [logpocTkoBast MIKOJIa MO 3aMbICIy aBTOPOB HOBBIX CTaHAAPTOB
€CTh «MacTepcKash 0 M3rOTOBJIEHUIO Mozeneil. UMEeHHO modenuposanue nOmx-
HO CTaTh OCHOBHBIM JICCTBUEM B OOyYE€HHHU MOApOCTKa. Mojenb CTaHOBUTCS

PEIMETOM U «HECYIel KOHCTpYKIuen» o0ydenus. CHavyasia mocTpOeHUE MOEIH
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MO3BOJISIET OTPA3UTh «TO, YTO S Y)KE€ 3HAIO M YETO HE 3HAIO», a TOTOMY CTaHOBUTCS
MCTOYHUKOM ITOMCKAa M TMOPOKJECHHUS HOBBIX 3HAHWI, OCHOBOW ISl MpeoOpa3oBa-
HUS ¥ CO3JIJaHMsI HOBOM MOJIeNIU. DTOT MPOIECC HOCUT IUKIMYHBIN xapakTep. Eciu
B MJIQJIIIIEM IIKOJILHOM BO3PACTE MOJIECIH BBIMOIHSIIOT OTPAXKAIOIYI0 (QYHKITUIO, TO
B MOAPOCTKOBOM BO3pACTE€ KaxKJas HOBasi MOAEIb HOCUT OTPAXKAIOUIUA U YIIpaB-
JIAIOLINM XapaKTep.

OdyeHb BaXXHO, YTO UMEHHO COOTHECEHHME YMPABISIONIMX U OTPAKAIOIIMX
MoJieTied MO3BOJISIET MPUAATh 00yYeHHe NPOeKTHYI0 ¢hopMy. OOydaromuecs: MOryT
OKa3aThCs BOBJICUEHHBIMH B PEIICHHE PEabHBIX CIOXKHBIX 3a7a4 COIMyMa, CBOEH
IIKOJIBI, TOPOJIa, TPOU3BOJICTBA U OBITh TOTOBBIMHU K PEIICHHUIO 3TUX MPOOJIEM, YTO
Ype3BbIYAHO BAXKHO JJISl TOJIPOCTKA.

Ocobast posib B MOAPOCTKOBOM IIKOJIE JIOJ>KHA OTBOJIUTHLCS padome ¢ mekK-
cmom. PazHooOpa3zHbie TEKCTHI 33J1al0T MaTepua, JJisi KOTOPOro CIeluaibHO MO-
T'yT BBIpabaTHIBATHCS MPOIEAYPHI TIEPEBO/Ia B 3HAKOBOE omucaHue (rpaduyeckoe,
CUMBOJIMUECKOE, 00pa3HOE) W ATO MOXKET CTaTh OJHUM M3 TUIUYHBIX CIOCOOOB
paboThI Ha 3aHATUSX MO Mporpamme Kypca «Pa3BuTue QyHKIHOHATHHOW IpamMoT-
HOCTH». Bynyun MHTEpHpeTUpOBaHbI B COOTBETCTBUU C BBIOPAHHBIM CIIOCOOOM,
TEKCThI MPOSIBIISIOT CBOW Pa3nyus KaK UHCTPYKTUBHBIE, ONMUCATEIbHBIE U 00BsIC-
HUTeIbHbIe. OYeHb TOJIE3HBI TEKCThI-3a1a4M, KOTOPBIE COAEPKaT «HEIOCKa3aHHO-
CTW» B OTHOILICHUU NMPUMEHEHUSI KOMIIOHEHTOB OCBOEHHUS CIIOCOOOB, KOTOPBIE MIPU
pelIeHnH 3a/1auyi MOAPOCTOK JOJAKEH JOCTPOUTH caM U TEM CaMbIM TOKa3aTh ypo-
BEHb C(OPMHUPOBAHHOCTH OCBAaMBAEMOT'0 CTIOCO0A 3HAKOBOTO MOJCIHUPOBAHUS H
conyrcTBytomux npouenyp. [lone3Ho mpemiaratb TEKCThI-3aJlauyd, KOTOPBIE CO-
JepKaT «M30BITOUYHYIO» HH(POPMAIHIO, TOTJA MOAPOCTKY HEOOXOAMMO OYyJIeT BHI-
JIEIUTh ¥ MOOWJIM30BATh JUISl PEIICHUS 3a/1aud TOJBKO Ty MH(GOPMAIIHIO, KOTOpas
BCTYTMAET B OINpPEACIEHHbIC OTHOIIEHUS C TPEJICTOSIINM JIeHCTBUEM.

Wtak, cpeactBoM onpoOoBaHUsI HOBBIX BO3MOKHOCTEH JJist IEHCTBUS B MOJ-
POCTKOBOM WIKOJIE JOJKHA CTaTh yueOHas Mojelb. JleficTBUEe MOAENUpOBaHUS B
ATOM CJy4ya€ CTAaHOBMTCS LIEHTPOM Bceil ydyeOHOM pabotel. [lo cpaBHeHUIO C

HAaYaJIbHOM IKOJION MozenupoBaHue AuddepeHuupyercs, BOZHUKAET UHIAUBHUIY-
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aTbHOE MOJICNIUpYIOIIee ACHCTBHE, B MO HE TOJIBLKO (PUKCUpYETCs OOIui CIio-
co0 JeHCcTBUM, HO U MPEACTABISAIOTCA PE3YNbTaThl MOJOOHBIX JACHCTBHUM OTIEHb-
HBIX JieTed (TIe U Kak st OyAy 3TO NMPUMEHSATH). 10 eCTh 3HaHWE MEPEHOCUTCS U3
y4eOHOM CUTYyalluy B IIUPOKUI COLIMOKYIBTYPHBIN KOHTEKCT.

Takum 0Opa3oM, MPUHIUTTHATHHOE 3HAYCHUE JIJIST TIOCTPOCHUS COJIEP KaHUS
Kypca «Pa3Butre (QyHKIIMOHATBHON TPAMOTHOCTH» JOJKHO OCYIIECTBIISITHCS B
paMKax pa3BUTHS MBIILUICHUS W CO3HAHUS MOAPOCTKOB. [lomoOHOE mocTpoeHue
TpeOyeT, YTOObI KKl akT 00y4yeHus: (y4eHHs) BhICTYNal Kak OOHAapyKeHHE U
MIPEOJIOJIEHUST CJIOXKUBIIIETOCS crioco0a JeicTBusA. Takoe cTpoeHue oOpa3oBaHMS
10 HOBBIM CTaHJapTaM YXe Ha dTalle 3aBepIlICHHs] HA4aJIbHOM IIKOJIbI IPUBOJIUT K
CTAHOBJICHHUIO CIOCOOHOCTH peOEHKa K peduieKCUM, aHAIM3y U IUIAHUPOBAHUIO
COOCTBEHHBIX JIEUCTBUMN, UTO SIPKO MPOSIBISETCS B YMEHHUU OMPEAEIATh U3BECTHOE
OT HEW3BECTHOTr0, ChOpMyIHUpPOBATH TOUYHBIM 3ampPOC O HEOOXOIUMOCTH HOBOTO
3HaHUS, YIEPKUBATH JOTUKY JIBUOKEHUSI B MOHITUU U MPEAYTaiblBaTh CIAEAYIOLINE
HIary.

B moapocTkoBoii 1mikosie o0mmil crmocod AeHCTBHS JTOJDKEH BBICTYIATh Kak
MHCTPYMEHT ONpoOOBaHMs HOBBIX BO3MOXKHOCTEW AeiicTBus. Ecnmu 310 mpouzoi-
JET, TO HOBOOOPA30BaHHUEM IMOJPOCTKOBOI'O BO3pACTA CTAHET HO3ZUUUOHHOE MblUi-
JleHue u oOeiicmeue, nNPoAGAAIOUEecss 6 CROCOOHOCmU 6blOOpa u Cc1ed06aHus
MOoU NOHAMUIHOU J102UKe, KOMOopas npeonoumumeibHa 6 OAHHOU cumyauuu, ¢
BUOEHUEM 6CEX €€ BOZMONCHBIX 02PAHUYEHUI. DTO U CTAHOBUTCS 0a30BOM OCHO-
BOM MposBIIeHUs (HYHKIIMOHATLHONW TPaMOTHOCTH MOAPOCTKA.

PaGota ¢ Mogenbio TpebyeT OpraHu3aIuu OCMBICIICHHBIX TIEPEX0I0B MEXKIY
pPa3HBIMU MOJIEIBHBIMUA YPOBHSIMU peajbHOCTU. [1oApOCTOK AOMXKEH YyUUThCS Ny-
MaTh, PacCyk/1aTb U MPUHUMATH PEUICHUS C PA3HBIX IO3UIUMH, B pa3HbIX KOH-
TEKCTax: JIMYHOM M OOIIECTBEHHOM; O0Opa30oBaTeIbHOM U TPO(HECCHOHATBHOM;
MECTHOM, HAIIMOHAJILHOM U TJ100aTbHOM.

Pa3nbie criocoObl BUIEHUS BEUIEH TOJDKHBI HE MMPOCTO CMEHSTH APYT Apyra.
I'nsinst Ha Bemu onpenenéHHbIM 00pa3oM, YEJIOBEK JOJDKEH OJHOBPEMEHHO Mpe-

nojlaraTh CyII€CTBOBaHME APYroro B3IJIANA, IPYroro yria 3peHus, APYyroi «pasz-
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BUBaIOIIEH criocoOHocTH». Takoe BUIEHUE Belleld y4E€HbIE Ha3bIBAIOT «IO3UIU-
ei». HeoOXoauMo yTOYHUTH, YTO MO3ULHS — 3TO HE MPOCTO TOouKa 3peHud. [lo3u-
[IMOHHOE BHJIEHUE UCTOPUUYECKOTO COOBITUS MPEAIoIaraeT OJJHOBPEMEHHOE BU/IE-
HHUE €ro Kak, HalpuMmep, COOBITHS JJIi IOTOMKOB U HE-COOBITHS JIJIsl COBPEMEHHU-

koB (Kpemenue Pycu kusizem Brnagumupom).

Kaxoii 0onscna 6bims mexnonozusn oopazoeamevHoul deamenvHocmu?

B cooTBeTcTBUM ¢ HOBBIMU CTaHAAPTAMH OCHOBY Ka)KJOTO y4e€OHOro 3aHs-
TUSL JTOJKHA COCTaBJISTh OpraHu3alus MeJaroroM y4deOHO-IO3HaBaTEIbHOU aes-
TeNnbHOCTU oOy4darommxcs. OJHAKO MO 3aKOHY MCUXUYECKOTO pPa3BUTHUS, OTKPBITO-
My J1.b. DIbKOHMHBIM, B TOJPOCTKOBOM BO3pacTe y4deOHas NEATENbHOCTh Tepe-
CTAET ONMpEAEIATh ICUXUYECKOE pa3BUTHE PEOEHKA, HA MEPBBII IUIaH BBIXOAUT UH-
TUMHO-JIMYHOCTHOE OOIIEHHE MOAPOCTKOB. VIMEHHO B HEM MOAPOCTKU OOpPETAIOT
ceOst U CTaHOBSTCS caMOCTOATENbHBIMU. OJHAKO, COBpEMEHHAas Teaarornyeckas
Hayka U 3(G(EKTUBHAS MPAKTUKA YOEIUTEIbHO JOKA3bIBAIOT, €CIU COOTHOIIECHUE
CaMOM3MEHEHHUS M crocoba AEHCTBUN HAIPSMYIO CBSI3BIBAIOTCS C Pa3HOOOpa3HbI-
MU COLMAJIbHO 3HAYMMbBIMU BUJAMU JIESITEIbHOCTH, MOAPOCTOK HE TEPSIET UHTEpEe-
ca K YYEHMIO, TaK Kak MOJy4aeT HOBbIE BO3ZMOXHOCTH JUIsI CBOEr0 JIMYHOCTHOTO
CaMOOIIPECIICHHUS.

B upneane yueOHO-nI03HaBaTeIbHas ACSITEIBHOCTh MOJIPOCTKA JOJKHA MIPE-
CTaBJISITb COOOW camocmoamenvHylil TOUCK TEOPETUYECKUX 3HAHUM W OOIIMX
criocoboB aeiictBuit (Y'Y /[]). 310 He 03HauaeT oAMHOYECTBA B yueOHOU paboTe, HO
O3HAYAET yMEHUEe UHUUUAMUEHO PA36OPAYUCAMb YUeOHOe COMPYOHUUECmEo C
JIPYTUMH JIIOABMU (C yUUTENEM, OJHOKIACCHUKAMH).

PaccmoTpum Gosiee moipoOHO TEXHOJIOTMYECKHUE dTallbl OpraHu3aly y4ueo-
HOT'O 3aHSATHS B 0003HAUEHHOM JIOTHKE.

Jdran 1. IlosoxkuTebHOE caMoolpeae/ieHHe K IMpeACTosAmed y4yeOHo-

NMo3HABATEIbLHOI AesTeJibHOCTH (nanee YII/).
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Llaz 1. Ilenaror npeiaraer o0y4arouuMcs OPa3MbIILIATh, IOPACCYKAATh
Ha TPEUIOKEHHYIO TeMY, KOTOpasi MOKET OBbITh MpeAcTaBlieHa B (opMe IUTATH,
BUACO WIH ayauo-pparMeHTa, OTPhIBKA W3 JUTEPATypHOrO XYyI0KECTBEHHOTO
npousBeaeHus, Gororpadun M a000T0 APYroro m3odpaxkeHus (MOpPTpeT, Kap-
THUHA, WLTIOCTPAIHs ), SKCIIEPUMEHTE WM ONBITE U T.1. YTOOBI MHUITMHUPOBATH 00-
IICHHE Ha 33/JIaHHYI0 TEMY, YYUTEIb BBICTPAUBAET UAJIOT, MOABOMAIIANA K BHYT-
pPEHHEMY SMOIMOHAILBHOMY MHTEPECY U OCO3HAHHUIO 3HAYMMOCTH ISl CBOETO JIMY-
HOCTHOTO CTaHOBJICHUSI TOHUMAaHUS 00CYK/1aeMbIX OTHOIIICHUH.

lae 2. Yuutenb npeajaraeT peliuTh 3afady WIM 3a1a4u (CUTyalluOHHBIE,
NPaKTHKO-OpPUEHTUPOBAHHBIC 3a/1a4yM, 3a/1a4u OTKphITOro THma). [lo comepxanuro
3aJlaHus JTOJDKHBI COYETaTh B ce0e T€, C KOTOPHIMU MOAPOCTKH CIIOCOOHBI CTIpa-
BUTHCS, TIOTOMY YTO OHHU BIQJACIOT IS ATOTO HEOOXOAMMBIMY 3HAHUSIMU U TaKue,
KOTOpBIE 00513aT€THHO BBI3OBYT WHIWBUIYAIbHBIC 3aTPYJHEHUS O MPUYHHE OT-
CYTCTBHSI HEOOXOJUMBIX 3HAHUH (2 MHA4Ye TEPSETCS CMBICIT BCETO y4eOHOrO 3aHs-
Tus). BakHo, yTOOBI 3TO ObLTa MHAMBHIyaTbHAS WIN TlapHas padota. [loapocTky
HEO0OXOJIMMO CaMOMY MOOMJIM30BaTh CBOM 3HAHUSA U CIIOCOOBI IEUCTBHS.

llaz 3. HeoOXonuMO MPOBECTH BEpPOAIBbHYIO M 3HAKOBYIO (DUKCAIUIO HC-
MOJIb30BAHHBIX CIIOCOOOB JCWCTBHI B TEX 3aJaHUSIX, C KOTOPBIMH CIPABIIUCH.
3necy HeoOxoauMoO 3a(UKCHPOBATh 3HAHUE, KOTOPOE MOMOTJIO PEIINTh 3a7ady |
BBIMTH HA OCO3HAHUE CBOETO HE3HAHUS, KaK OTPAaHMUYECHNE CBOMX BO3MOKHOCTEH.

OnuH U3 pUEMOB, MOMOTAOIINKN 3aUKCUPOBATh OCO3HAHUE CBOETO 3HAHUS

N HC3HAHUS — «HGCTHI/IHa ITO3HaHUA).

Xouy
Y3HATD

3HAIO

Jran 2. OnpeaesieHne 1MeJd U Y4eOHOH 3a1a4U NPeACTOAIIEHd TesATeb-

HOCTH
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Llae 1. OnpeneneHre NpUYMH BO3ZHUKIINX 3aTpyAHeHuid: «He 3Haro crioco-
0a ...». Yuurens npemyiaraer o0ydaroummcs cpopMyInpoBaTh BOIIPOCHI, HA KOTO-
pBIE€ XOTEI0Ch Obl HAWTH OTBETHI HA 3aHATHH.

Illae 2. TlepeBos BOIPOCOB B I1eb M YUCOHYIO 3a7ady IPEACTOSINCH es-
TENbHOCTH.

TepMuH «y4yeOHasi 3aJa4a» - B IIKPOKOM MOHUMAHUHM - 3TO TO, YTO BBIJIBU-
raeTcs CaMUM YYEHUKOM JIJIsl BBIIIOJHEHMSI B IPOLIECCE YUEHMS B TIO3HABATEIIbHBIX
nensix. YueOHas 3ajilaya 4yacTo POXKIAETCS M3 NPOOJIEeMHOW CUTYyallMM, KOTja He-
3HaHME, CTAJIKHUBAETCS C YEM-TO HOBBIM, HEU3BECTHBIM, HO pelIeHUE Y4eOHOU 3a-
a4l COCTOUT HE B HAXOXKJAEHUM KOHKPETHOI'O BBIXOJd, @ B OTBICKAHWUU OOILIEro
cnocoba AEHCTBUS, NMPUHIMIA PEIICHHs LEJIOro Kiacca AaHAJOTMYHBIX 3ajad.
VYyeOHas 3amaya pemiaeTcsl MIKOJbHUKAMU ITyTEM BBITIOJHEHHS ONpeaeNeHHBIX
NEICTBUI: 3HAIO — HE 3HAIO — XOUY y3HaTh.

Illaz 3. BIOOp MCTOYHUKOB W NEUCTBUM U1l perieHus] y4eOHOU 3a1adu U
JOCTHKEHMS TIOCTABJIEHHOM LI€H: TJ€ U KaK Mbl 00 ’TOM MOXKEM y3HaTh?

Jran 3. OTKpbITHE U IOCTPOCHUE HOBBIX 3HAHMI.

laz 1. CaMocTOsTENBHOE U3BJIEUEHUE UH(DOPMALIMK U3 Pa3IMYHBIX UCTOY-
HUKOB (IIPEXJI€ BCETO TEKCTOB).

Lllaz 2. BepOanbHas 1 3HaKoBas (pUKcalMsl HOBBIX 3HAHUM.

[IpennoururenbHO (PUKCAIMIO HOBOrO CIOcoOa MPOBOAUTH B (pOpME ajro-
pUTMa, KOTOPbIA NPUHIMIHAIBHO JOKEH CKOHCTPYHpPOBATh CaM MOAPOCTOK
(BO3MOKHO TAPHOE COTPYAHUYECTBO).

Jrtan 4. BkiloyeHne HOBbIX 3HAHUI B CHCTEMY MHPOBO33PEHHS W KU 3-
He/esiITeIbHOCTH

laz 1. Opranuzanys NpUMEHEHUs] HOBbIX 3HaHUI, HOBOrO crioco0a 1Mo BbI-
paboTaHHOMY anroputMmy. s 3TOro yuuTenb NpeajaraeT MoJpoCcTKaMm peIIMTh
CUTYalLlMOHHBIE, IPAKTUKO-OPUEHTUPOBAHHBIE 3aJaHMs, 3a/1a4l OTKPBITOTO THIIA.

Tunvl yueOHbIX 3a0aHULL:

1) 3amanusi, B KOTOPBIX UMEIOTCS JIMITHUE TAaHHBIC,

2) 3a7]aHus C IPOTUBOPEUNBBIMH JTAHHBIMH;
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3) 3aj1aHus, B KOTOPBIX JaHHBIX HEJOCTATOYHO JIJISl PEIICHMS,

4) MHOTOBapHaTHUBHBIC 3aaHHs (MMEIOT HECKOJILKO BAPHAHTOB PEIIICHHS ).

Tunwl 3a0ay

1) IIpenMeTHbIC 3aa4yn: B YCIOBHHM OIMCBHIBACTCS IMPEIMETHAs CHTYyaIlWs,
JUTSL PEIIeHUs] KOTOpOH TpeOyeTcsl YCTAaHOBIICHHE M HCIOJIb30BAHWE 3HAHUM KOH-
KPETHOTO y4eOHOr0 Ipe/IMETa, M3y4aeMbIX Ha Pa3HBIX dTalax M B Pa3HbBIX €ro pas3-
JIeNiax; B XOJI€ aHAJIN3a YCJIOBUS HEOOXOJIUMO «CUUTATh MHGOPMALIUIO», TIPEICTaB-
JISHHYIO B pa3HbIX (popMax; CKOHCTPYHPOBATh CIIOCOO peIeHus.

2) MexnpeMeTHbIC 3a7aui: B YCIOBUH ONKCAaHA CUTYaIMs Ha SI3bIKE OJTHOM
U3 TIPEAMETHBIX 00J1acTeH C SIBHBIM WM HESIBHBIM HCIIOJIL30BAaHUEM SI3bIKA JIPYroi
npeaMeTHoN obsiactu. J[Jis peleHust Hy>)KHO MPUMEHSATh 3HAHUS U3 COOTBETCTBY-
IOIIUX 00nacTei; TpeOyeTcs UCCIEOBAHUE YCIOBHS C TOUKHU 3PEHUS BBIICICHHBIX
IPEIMETHBIX 00JIacTel, a TaKXKe MOUCK HEAOCTAIONINX JAHHBIX, MPUUEM PEIICHUE
U OTBET MOTYT 3aBUCETh OT UCXOJHBIX JAHHBIX, BHIOPAHHBIX (HAWIEHHBIX) CAMUMH
00yJaromMHCH.

3) [IpakTHKO-OpUEHTUPOBAHHBIC 3aJaud: B YCJIIOBHUHM OINKMCaHA TaKas W3-
HEHHasl CUTYalHs, C KOTOPOM IMOJPOCTOK BCTpPEYAeTCs] B MOBCEAHEBHOM CBOEH
KU3HEHHON mpakTuke. s pemieHus: 3ajadyd HY>XKHO MOOWIM30BaTh HE TOJIBKO
TEOPETUYECKHUE 3HAHUS U3 KOHKPETHON WM Pa3HbIX MPEIMETHBIX 00JIacTei, HO U
NPUMEHUTh 3HAHUS, MPUOOPETEHHBIE U3 MOBCEAHEBHOIO OIbITA CaMOro o0ydaro-
nierocs. JlaHHble B 3a/1a4 JOJIXKHBI OBITh B3SITHI U3 PEATbHOU JIEMCTBUTEIBHOCTH.

4) CutyallMOHHBIC 33124l HE CBS3aHbI C HEITOCPEACTBECHHBIM ITOBCEITHEBHBIM
OTIBITOM OOYYAarOIIErocsi, HO OHU MTOMOTAIOT 00YYaOIIUMCS YBHJIETh U MOHSATh, KaK
U TJI€ MOTYT OBITH TMOJIE3HBI €My B OYAyIeM 3HAHHS U3 Pa3IUYHBIX MPEIMETHBIX
obnacteil. PemieHne cUTyallMOHHBIX 33/1a4 CTUMYJIUPYET pa3BUTHE MO3HABATEIb-
HOM MOTHBalUU 00ydYaronuxcs, GopMUPYIOT crocoObl MepeHoca 3HaHUS B ITUPO-
KU COIUAIbHO-KYJIbTYPHBIN KOHTEKCT.

llaz 2. ConepxarenbHas U JUYHOCTHAS PEQIIEKCHS.

Emé pa3 ormerum, 4to oTpedIeKCHpPOBAHHOE 3HAHUE XapaKTepHU3YEeTCs

YCBOEHHbIMU cnocobamu Oeﬂmeﬂbnocmu, NOHUMAHUEM CMbICIIA NOZHAHUA, TUYHbIM
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UHDOPMAYUOHHBIM U PYHKYUOHATbHBIM Npupaujenuem yyeHukda. BaxHo, 4ToObI
YUUTENb TOMOT OCO3HATh MOJIPOCTKY, KaK U MOYEMY HOBOE 3HAHUE OKaXKET Ha HETO
dbopMupyroriee BO3ACUCTBUE, CACTACT €ro JIyYllle, PACIIUPUT €r0 BO3MOXKHOCTH.
OTtpeduiekcupoBaHHOE 3HAHWE KaK JTUYHOCTHOE MIPHUpAIEHNEe BKIIOYAET B ce0s1 CcO-

BOKYIIHOCTB CJICAYIOIINX KOMIIOHCHTOB!

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

7

«3HAI Kak»
(mEQopManns 00 YCBOEHHBIX CIOC00AX PO:KIEeHHS, PA3BATHA H Npeodpa3oBaHHd 3HAHHI);

\Z

«3HAI 3aYcM»
(mOHHEMAaHHE CMBIC/]IA HH(OPMANHH H JeITeTbHOCTH N0 €€ MOJIYIeHHI0);

\Z

«3HAaA »
(caMoomnpefeIeHHe ceds OTHOCHTE/ILHO JAHHOI0 3HAHAA H COOTBeTCTBYIOmeld HAdGopMannm).
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IIporpamma kypca
«Pa3BuTHe QyHKUMOHAJIBLHON IPAMOTHOCTH 00Y4YAKOIIUXCH
OCHOBHOM IIKOJIBD»
IosicHnTe/ILHAA 3aNIUCKA

[TonsTe (QyHKIMOHAIBHOM TPaMOTHOCTH CPaBHUTEIBHO MOJIOAO: TOSIBU-
aock B KoHIE 60-x rogoB mponuioro Beka B gokymeHtax IOHECKO wu mo3gnee
BOILIO B 00uxoj uccienoareneit. [Ipumepno no cepeaunnl 70-X rooB KOHIIETI-
ISl U CTpaTerus WCCIEIOBaHUS CBS3bIBAjach ¢ MPO(ECCHOHATBLHON ACSITEIBHO-
CTBIO JIIOJICH: KOMITCHCAIIMEH HEOCTAIONTNX 3HAHUN U YMEHHH B 3TOH cdepe.

B nanpHelimeM 3TOT moaxonx ObLI NMPHU3HAH OJHOCTOPOHHUM. DYHKIIHO-
HaJbHAs TPAMOTHOCTh CTajla pacCMaTpUBATHCA B 00Jiee MIMPOKOM CMBICIIE: BKITIO-
YaTh KOMIIBIOTEPHYIO T'PaMOTHOCTH, MOJUTUYECKYIO, SKOHOMHUYECKYIO TpamMoT-
HOCTb U T.JI.

B takom koHTekcTe (PyHKIIMOHATBHAS TPAaMOTHOCTh BBICTYIIAE€T KakK CIOCO0
COIIMAJIbHON OpHUEHTAIMU JIMYHOCTH, HWHTETPUPYIOIICH CBSI3b 0O0pa30BaHMS
(B mepBYyI0 04epelb 00IIEro) C MHOTOIUIAHOBOW YEJIOBEYECKOU A TENbHOCTHIO.

MOHUTOPUHTOBBIM HCCJIEIOBAHUEM KadecTBa 00IIero oOpa3oBaHUs, MPU-
3BaHHBIM OTBETUTH Ha Bomnpoc: «O0sagarT au ydamuecs 15-leTHero Bo3pacra,
TIOJTyYMBIIIHE 00s3aTenbHOE 001Iee 00pa3oBaHWe, 3HAHUSIMHU W YMEHUSMHU, HEO0O0-
XOJUMBIMU UM JJISI TIOJTHOIIEHHOTO (PYHKIITMOHMPOBAHUS B COBPEMEHHOM OOIIIe-
CTBE, T.€. U PEUICHUs IUPOKOro JIMana3oHa 3aja4 B pa3IuvHbIX cepax yenoBe-
YecKOl JedaTeNbHOCTH, OOIIEHNS U COIMAIbHBIX OTHOIIEHUH?»!!, - sBnsgercs PISA
(Programme for International Student Assessment). I pyHkImonansHast rpaMoT-
HOCTh NoHuMaeTtcsi PISA kak 3HaHHS U YMEHHUsI, HEOOXOAUMBIE ISl TTIOJTHOLICHHOTO
(YyHKIIMOHUPOBAHMSI YEJIOBEKA B COBpeMeHHOM obiectBe. PISA B cBOMX MOHHTO-
pUHTax OlleHUBAeT 4 BHUJIa TPAMOTHOCTH: YUTATEIbCKYI0, MATEMAaTHYECKYIO, €CTe-

CTBEHHOHAaY4YHYI0 U (PMHAHCOBYIO.

11 Mexnynaponnas mporpamMmma Ho oLEHKE 00pa3oBaTesbHbIX JAOCTHKEHUH ydamuxcs / OpuuuanbHbli caift Un-
CTUTYTa CTpaTeruu passutus obpaszosanus PAO. URL: http://www.centeroko.ru/pisal8/pisa2018_info.html
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[Ipobnema pa3BuTHs (PyHKIIMOHAIBHON rpaMOTHOCTH oOydvaroniuxcst B Poc-
cun aktyanusupoBanack B 2018 romy Onaromaps Ykaszy Ilpesmnmenta PO ot
7 mas 2018 r. Ne 204 «O HaMOHANBHBIX LENAX U CTPATErHYECKHUX 3a/1ayax pa3BU-
tusi Poccuiickoit @enepanuu Ha nepuox 10 2024 roga». CornacHo Yka3y, «B 2024
rojly HeoO0XoauMo <...> 00ecNneunTh IiI100abHYI0 KOHKYPEHTOCTIOCOOHOCTh POC-
cuiickoro obpaszoBanHusi, BxoxaeHue Poccuiickoit ®enepanuu B uucio 10 Bemy-
IMX CTPaH MHpA M0 Ka4ecTBY o0LIero oobpasopaHus» 2,

[TockonbKy QyHKIIMOHAJIbHAS TPAMOTHOCTh MMOHUMAETCS KaK COBOKYITHOCTb
3HAHUU U YMEHHM, 00€CIeUNBAIOIINX MMOTHOIIEHHOE (DYHKIIMOHUPOBAHHUE YEIOBE-
Ka B COBPEMEHHOM OOI1IECTBE, €€ Pa3BUTHE Y IIKOJbHUKOB HEOOXOIUMO HE TOJIBKO
JUIsl TIOBBILIEHUSI pe3ysibTaroB MoHuTOpuHra PISA, kak ¢akrta mokazarenbcTBa
BbInoNHEeHUs [IpaBurensctBoM P® nocraBineHHbix nepen HuM l[Ipe3npentom 3a-
7a4, HO U JIJIsl Pa3BUTHUS POCCHICKOT'O OOIIECTBA B IIETIOM.

Huskuii ypoBeHb (QYHKIIMOHATBEHON TPAMOTHOCTH MOAPACTAIOIIETO MOKOJIe-
HUS 3aTPYJIHSET UX aJanTallio U couuanu3anuio B counyMe. COBpEMEHHOMY pOC-
CUICKOMY OOIIECTBY HY>KHBI 3(()EeKTUBHBIE TpaKJaHEe, CIOCOOHBIE MAaKCUMAJIBLHO
peann30BaTh CBOM MOTEHIUAIBLHBIE BO3MOKHOCTH B TPYJIOBOM U MPOQecCuoHaIb-
HOM JeATEeNbHOCTH, U TEM CaMbIM MPUHECTU MOJb3y OOILIECTBY, CIIOCOOCTBOBATH
Pa3BUTHIO CTPaHbl. DTUM OOBICHIETCS aKTyaJIbHOCTh MPOOJIeMbl pa3BUTUS (QYHK-
UOHAJIbHOM TPAMOTHOCTH Y IIKOJIbHUKOB Ha YPOBHE OOLIECTBA.

Pe3ynbTaThl JOHTUTIOJHBIX HCCIEIOBAHUM, MPOBEJCHHBIX Ha BBIOOPKAX
2000 u 2003 rr. ctpaHamMHu-y4acTHUIIaMU MOHUTOPUHTOB PISA mokasanu, uto pe-
3yJbTaThl OIEHKH (PYHKITMOHAIBHOW TPAMOTHOCTH 15-J€THHX ydaluxcs SBIISIOT-
Csl HaJIeHBIM WHAMKATOPOM JajbHEHIel 00pa3oBaTeNbHON TPACKTOPHH MOJIO-
IBIX JIIOJeH W ux OmarococtosHUsS ™. J[1000# MIKOJIBHUK XOYEeT OBITH COIUATHHO
YCHEIIHbIM, €r0 POJAUTEIU TAaK)Ke HAJICI0TCS] Ha BBHICOKHMN YpOBEHb OJAronoiryqus

CBOEro pedeHKa BO B3pOCioH Ku3HU. [103TOMYy akTyanbHOCTh pa3BUTHUS (YHKIIKO-

12 0 HauMOHANBHBIX LENAX M CTPATETMUIECKUX 3a1auax pa3BuTHs Poccuiickoit Meneparmu Ha nepuon no 2024 roxa:
Vka3 Ilpesumenta Poccuiickoii ®emepanun ot 7 wmas 2018 1. Ne 204. II. 5 /I TAPAHT.PY:
http://www.garant.ru/products/ipo/prime/doc/71837200/#ixzz5dzARMpWI

13 Kopanépa I'., JaeeinoBa E., Cunoposa I'. ['mobaneHbIe KOMIIEeTeHITHH. UTO XKIET yYalIuXCsi B HOBOM HCIBITAHUU
PISA-2018 // Yuurenbckas razera, Ned7, 21 nosiopst 2017 r. URL: http://www.ug.ru/archive/72357
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HAJILHOM TPaMOTHOCTH OOOCHOBaHa €Ille U TeM, YTO CYOBEKThl 00pa30BaTeIbHOTO

IpoIecca 3aWHTEPECOBAHBI B BBICOKMX aKaJeMHUYECKUX U COIUAIIBHBIX JOCTHKE-

HUSIX 00Y4YarOIIUXCsl, Y€MY CIIOCOOCTBYET UX (DyHKIMOHATBHAS TPAMOTHOCTb.
enenosaranue

OCHOBHOH 1ENbI0 TPOTPaMMBbI SIBIISIETCS pa3BUTHE (PYHKIIMOHAJIBHOM Tpa-
MOTHOCTH ydauuxcs 5-9 KjaccoB Kak HMHAMKAaTOpa KadecTBa U 3((HEKTUBHOCTH
00pa30BaHMs, paBEHCTBA JIOCTyIa K 00pPa30BaHHUIO.

[Iporpamma HareneHa Ha pa3BUTHE:

CIIOCOOHOCTH YeJIoBeKa (POpMYJIMPOBATh, MPUMEHITh U MHTEPIPETUPOBATH
MaTeMaTHUKy B Pa3HOOOpa3HBIX KOHTEKCTaX. JTa CIOCOOHOCTH BKIIOUAET MaTeMa-
TUYECKHE PACCYXKICHHUS, MCIOIb30BAHME MaTEMaTHYECKUX MOHATHUH, MPOIERYp,
($akTOB U HMHCTPYMEHTOB, YTOOBI OMUCATh, OOBSCHUTH U MpeNCcKa3aTh SBICHUS.
Ona momoraer JIIOM TOHATH POJIb MAaTEeMAaTUKH B MHpPE, BBHICKA3bIBaTh XOPOIIO
00OCHOBaHHBIE CYXJCHUS U MPUHUMATh PEUICHHs, KOTOpble HEOOXOAUMbI KOH-
CTPYKTUBHOMY, aKTMBHOMY W Pa3MBIIUISIONIEMY TpaXXJaHUHY (MaTeMaTudecKas
rPaMOTHOCTb);

CHOCOOHOCTH 4Y€l0BEKa IMOHUMATh, UCIIOJIb30BaTh, OLIEHUBATh TEKCTHI, pa3-
MBIIUTATHh O HUX ¥ 3aHUMAThCSl YTEHUEM IS TOTO, YTOOBI JJOCTUTATh CBOUX IIETIEH,
paciupsTh CBOM 3HAHUS U BO3MOXXHOCTH, Y9aCTBOBATh B COLMANBHON JKU3HU (UH-
TaTeNbCKasi FPAMOTHOCTH);

CIIOCOOHOCTH YeNlOBEKa OCBAaMBAaTh W HCIONH30BaTh €CTECTBEHHOHAYYHBIC
3HAHUS JJIS1 Paclio3HAHMSI U TIOCTAHOBKHU BOIIPOCOB, JIJIsl OCBOCHHUSI HOBBIX 3HAHMH,
U1 OOBSICHEHUS €CTECTBEHHOHAYYHBIX SIBICHUI U (HOpPMYIHpPOBaHUS OCHOBAHHBIX
Ha HAy4YHBIX JOKa3aTeJbCTBAaX BHIBOJOB B CBSI3U C €CTECTBEHHOHAYYHOM mpoodJie-
MaTHKOM; MOHMMAaTh OCHOBHbIE OCOOEHHOCTH €CTECTBO3HAHMS Kak (OPMBI Ueno-
BEUYECKOI'0 TIO3HAHMS; JEMOHCTPUPOBATh OCBEIOMIIEHHOCTh B TOM, YTO €CTECTBEH-
Hbl€ HAYKM U TEXHOJOTHUS OKa3bIBAIOT BIMSHUE HA MATEpUAIbHYIO, UHTEIIEKTY-

ATbHYIO U KYJbTYpPHYIO cepbl 00IecTBa; MPOSBIATh AKTHUBHYIO T'PaKIaHCKYIO
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NO3UIUI0 MPU PACCMOTPEHHUH MPOOJIEM, CBSI3aHHBIX C €CTECTBO3HAHUEM (ecTe-

CTBEHHOHAYYHAs TPAMOTHOCTS)4;

CIIOCOOHOCTH YeJIOBEKa MPUHUMATH 3P GEKTHUBHBIC PEIICHUS B PA3HOOOpa3-

HBIX (DMHAHCOBBIX CUTYaIUSIX, CIIOCOOCTBYIOIIUX YIyUIIEHUI0 (PUHAHCOBOTO OJia-

romojy4dus JUIHOCTHU U O6HI€CTBa, d TAKKC BO3MOXKHOCTH Yy4aCTHA B 9KOHOMHYC-

CKOM JKU3HMU.

IL1anupyemMble pe3yabTaThl’

5

MeTaHpeI[MeTHble U NMMPEAMETHLIC

I'pamoTHOCTH

Yurarenbckas

Maremarudeckas

ECTCCTBCHHO-Hay‘{HaH

dunancoBas

5 kaace HaxOIUT U U3- HaXOJWT W M3BJIe- |HAaXOIWT U U3BJIEKaeT HHPOP- HaxOIuT U U3-
YpoBeHb BJICKaeT UHPOP- KaeT MareMaruye- MAaIHIo O €CTECTBEHHO- BJICKaeT (UHAH-
y3HaBaHHUS MaLUIo U3 pas- CKYI0 MH(OpPMAIINIO |HAYYHBIX SBICHUSIX B pa3iny- | COBYIO HH(pOpMa-
Y [IOHMMA- | JIMYHBIX TEKCTOB | B Pa3JIMYHOM KOH- HOM KOHTEKCTE LIMIO B Pa3JINYHOM
HUS TEKCTE KOHTEKCTE
6 kJacc MIPUMEHSIET U3- MIPUMEHSET MaTe- |OOBSCHSET U OMUCHIBAET ecTe- npuMeHsieT Qu-
YpoBeHb BJICUEHHYIO U3 MAaTUYECKHUE 3Ha- |CTBEHHO-HAY4YHbIC ABJICHUS Ha | HAHCOBBIC 3HAHUS

MIOHAMa- TekcTa nHpOpMa- | HHA U PEIISHUsT |OCHOBE UMEFOIINXCSI HAYIHBIX JUISL PELICHUS
HUA U LU0 TS pelie- pa3HOTO poja Ipo- 3HAHUU pasHoro poaa
TIpUMEHE- | HHS Pa3HOTO pojia oem mpobiemM
HUS pooJieM
7 xaace AHAIM3UPYET U dbopMyupyer Ma- pacmo3HaeT U UCCHEAYET AHAJIM3UPYET UH-
YpoBeHb HHTETPUPYET UH- TEMaTU4ECKYIO JINYHBIE, MECTHBIE, HALTUO- ¢dopmarmro B Gpu-
aHaau3a u ¢dopmanuro, mo- npobiemMy Ha oc- HAJIbHBIC, TTI00AIBHBIC eCTe- HAaHCOBOM KOH-
CHHTE3a Jy4EHHYIO U3 HOBE aHAJIM3a CH- | CTBEHHO-HAy4YHBIE POOIEMBI TEKCTE
TEKCTa Tyaluu B Pa3JIMYHOM KOHTEKCTE
8 kiace OlleHUBAET POp- | HHTEPIPETHPYET U | UHTEPIPETUPYET U OLICHUBA- |OIICHUBACT PUHAH-
YpoBeHb | My U COep)KaHHME | OIICHUBAET Mare- €T JINYHBIC, MECTHBIC, HAITU- |[COBBIC TIPOOJIEMEI B
OLIEHKH TEKCTa B paMKax MAaTU4ECKUE JaH- OHAJIbHBIE, TI00ATHHBIC pa3IUYHOM KOH-
(pedmex- MIPEAMETHOTO CO- HBIE B KOHTEKCTE €CTECTBEHHOHAYYHBIE IIPO- TEKCTE
CUH) B JIepKaHus JIMYHO 3HAYUMOW | OJIEMBI B Pa3JIMYHOM KOHTEK-
paMKax CUTyaluu CT€ B PaMKax MPEIMETHOTO
npeamer- COAEPIKAHUS
HOTO CO-
JIepKaHUsA
9 knace olleHUBaeT Pop- | HMHTEPIPETHPYET U | HHTEPIPETHPYET U OlCHUBA- olieHUBaeT Pu-
YpoBeHb | My M COAEpXKAHUE | OLEHUBAET MaTe- €T, IETAET BBIBOJIBI U CTPOUT HaHCOBBIE MPO-
OLICHKH TEKCTa B paMKax MAaTHYECKHUE pe- MIPOTHO3BI O JINYHBIX, MECT- Onembl, 1enaer
(pedrex- METAIPEIMETHO- 3yJIbTaThl B KOH- HBIX, HALIUOHAJIBHBIX, TJIO- BBIBOJIBI, CTPOUT
CHUH) B r0 COJEpKaHUsA TEKCTE HallHOHAJIb- OaITbHBIX €CTECTBEHHO- MPOTHO3bI, NIPEI-
paMKax HOW WK TJ100aJTb- Hay4JHBIX MpobJemMax B pas- Jlaraet IIyTH pe-
MeTanpe- HOH cuTyarnuu JINYHOM KOHTEKCTE B paMKax LIEHUS
METHOI'O METaNIpE€aAMETHOTO COACPIKA-
coziepiKa- HUS
HUA
14 PISA Odunmnanpupiii  caiit  MHctuTyTa  cTparermm  pasButHs  oOpazoBanuss PAO. URL:

http://www.centeroko.ru/pisal2/pisal2_res.html

15 [Inanupyemble pe3ynbTaThl OTPAKAKOT CTPYKTYPHBIE KOMIIOHEHTHI Pa3M4HOTO BUIa IPaMOTHOCTH 1o PISA.
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JINYHOCTHBbIE Pe3yabTaThl

I'pamMoTHOCTH
YuraTenbckas MaremaTtnueckas EcrtectBeHHO- dunancosas
Hay4JHas

5-9 knaccel

OLICHUBAET COJEp-
’KaHHe TIPOYHTAH-
HOTO C MO3ULUH
HOPM MOpAJIH U
00IIeUeTIOBEUECKUX
LeHHocreil; hop-
MyJHpYeT co0-
CTBEHHYIO TI03U-
IO 110 OTHOLIE-
HHIO K TIPOYNTAH-
HOMY

OOBSCHSIET Tpax/IaH-
CKYIO TIO3HIIUIO B
KOHerTHI)IX CI/ITya-
LMSIX OOIECTBEHHOM
’KA3HU Ha OCHOBE
MaTeMaTHYECKUX
3HAHUU C TTO3HUIIUH
HOPM MOpaJId U 00-
HeYeI0BeUYeCcKas-
KHX IICHHOCTEH

0OBACHSET Ipax1aH-
CKYFO TTO3UITHIO B
KOHKpCTHI)IX CI/ITya-
LHSAX OOIECTBEHHOM
JKA3HU Ha OCHOBE
€CTECTBEHHO-
HAYYHBIX 3HAHUMN C
MTO3UITAH HOPM MO-
panu u ob1euenoBe-
YeCKUX IICHHOCTEH

OIlIeHUBAeET (pu-
HAHCOBLIE J€Hi-
CTBUS B KOHKPET-
HBIX CHTYaIUsX C
MO3UIMHA HOPM
Mopaiu 1 o0rie-
YEJI0BEYECKHX
LIEHHOCTEM, MpaB
" 00s13aHHOCTEN
rpakIaHuHa
CTpaHbl

XapakTepucTHKa 00pa30BaTEeJbHOIO MpoLecca

[Iporpamma paccuutana Ha 5 jiet oO0ydeHus (¢ 5 mo 9 kjaccel), pean3yeTcs
U3 YacTU y4yeOHOro IruiaHa, (GopMUpPyeMOro y4aCTHHKaMU OOpa3oBaTEIbHBIX OT-
HOIIICHUH W/WJI BHEYPOUHOH JEATEIbHOCTU U BKIIIOYAET 4 MOayJsl (YMTaTEIbCKasl,
€CTECTBEHHOHAYYHAs, MaTeMaTH4YeCKasi ¥ PMHAHCOBAs TPAMOTHOCTb ).

Pazpabotannpiii y4eOHO-TEMAaTHYECKUH TUIAH MPOTPaMMBbI OIUCHIBAET CO-
Jiep>)KaHue MOJYJS W3 pacdeTa OJHOTO/ABYX YacOB B HENENIO B Ka)JIOM Kiacc-

KoMmIUIeKTe. TeMm He MeHee, KaK0e 00pa3oBaTelibHOE YUPEKICHNE HHIANBUIYaTb-

HO MPOEKTUPYET YUeOHBIH TUIaH M0 KaXXA0W Mapajuieid U 1Mo KaKI0My MOAYJIIO.

Takum oOpa3oM, oOmiee KOJIMYECTBO 4YacOB: MUHMMaibHOE — 170 4dacos

MakcuMaibHoe — 340 4acos.

KonmuecTBO 4yacoB Ha OIHUH IO O6y‘ICHI/I$I B OOJHOM KJIaCC-KOMIIJIICKTC —

oT 34 1o 68 , T.e mo 1-2 yaca B HEACIO:

- 8-16 yacoB Ha MOAYJIN «YUTATCIIBCKAA I'PaMOTHOCTb», «MaTCMAaTUYCCKaA

I'paMOTHOCTbB», «CI)I/IHaHCOBa?I IrpaMOTHOCTB»,

- 8-18 yacoB a1 MOYJISl €CTECTBEHHOHAYYHON TPAaMOTHOCTH,

- 2 yaca Ha MPOBEJCHUE aTTECTALNH, 3aBEPILIAIOIINX OCBOCHUE MPOrpaMMBbl

10 COOTBETCTBYIOIIEMY ro1y 00yUeHHusl.

Pa3zpaboTunku nporpaMMmbl peKOMEHAYIOT B Ka)JIOW Mapalljieid HauWHATh

peain3anunro ¢ MOAYJIA I10 q)OpMI/IPOBaHI/IIO YUTATEIILCKOMN I'paMOTHOCTH.

1 YETBCPTb — MOAYJIb «UUTATCIILCKAaA I'PaMOTHOCTDL.
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Jlpyrue Momyinu MOTYT 1O TOTPEOHOCTSIM ¥ BO3MOKHOCTH OPTaHW3AINH H]I-
THU B JIIOOOM MOPSIZIKE, HATTPUMeED:

2 4eTBepTh — MOAYJb «MaTeMaTHUECKasi TPAMOTHOCTBY,

3 4eTBepTh — MOZYJIb «ECTECTBEHHOHAYYHAs! TPaMOTHOCTbY,

4 4eTBEepTh — MOJYJb «(hHUHAHCOBAS TPAMOTHOCTH.

[IporpamMma mpeanonaraeT MO3TAHOE Pa3BUTHE PA3IUYHBIX YMEHUM, CO-
CTaBJISIOLIUX OCHOBY (DYHKIIMOHAIBHOW I'PAMOTHOCTH.

B 5 knacce obOyuwaromuecs ydarcsi HAXOAWTh U M3BJIEKaTh WHGOPMAIUIO
Pa3IMYHOTO MPEAMETHOTO COIEP)KaHUS U3 TEKCTOB, CXeM, PUCYHKOB, TaOJIHUII, AHa-
rpaMM, TPEACTABICHHBIX KaK Ha OyMa)KHBIX, TaK U DJIEKTPOHHBIX HOcUTENsX. Mc-
MOJIB3YIOTCSI TEKCThl pasiinuHble M0 odopMieHHUI0, cTuiucTuke, Gopme. Uudop-
Malysi MpeACTaBlieHa B PA3IUYHOM KOHTEKCTE (CeMbs, JIOM, APY3bs, MPUPOJA,
yudeba, paboTa ¥ MPOU3BOACTBO, OOIIECTBO U Ap.).

B 6 xnacce ¢popmupyercss ymMeHHe MPUMEHATHh 3HAHUS O MaTeMaTHYECKHX,
€CTECTBEHHOHAYYHbIX, (PMHAHCOBBIX W OOUIECTBEHHBIX SBJICHUSAX IJIS PELICHHS
MIOCTABJICHHBIX MEpPe]] YUCeHUKOM MPAKTHUYECKUX 3a/1a4.

B 7 xmacce oOyuaroriuecs: yuyarcsl aHaJlu3upoBaTh U 00001aTh (MHTErPUPO-
BaTh) MH()OPMAIMIO PA3TUYHOTO MPEAMETHOT'O COJIEPIKaHUS B Pa3HOM KOHTEKCTE.
[TpoGieMbl, KOTOpbIE YICHUKY HEOOXOIUMO MPOAHATH3UPOBATh U CUHTE3UPOBAThH
B SAMHYIO KapTHHY MOTYT UMETh KaK JIMYHBIN, MECTHBIN, TaK U HAITMOHAJBLHBIN H
rno0anbHBIA acekThl. [IIKONBHUKHN JOHKHBI OBIAJETh YHUBEPCATBHBIMHU CIIOCO-
O6amu aHanu3a MHQOPMAIINH U €€ HHTETPALMU B €AMHOE IIEJIOE.

B 8 knacce mKoOIbHUKY ydaTcs OLICHUBATh U MHTEPIPETUPOBATH PA3TUIHBIC
MOCTaBJICHHbIE TIepe] HUMU MTPOOJIEMBI B paMKaxX MPEIMETHOI'O COJIEPKaHuUsI.

B 9 knacce popmupyercs ymMeHue OLIEHWBATh, UHTEPIPETUPOBATD, JAEJaTh
BBIBOJIBI U CTPOUTH MPOTHO3bI OTHOCUTEIBHO PA3IMYHBIX CUTYallHid, MPoOJIeM U
ABJICHUN (HOPMHUPYETCS B OTPHIBE OT MPEIMETHOIO COJAEpKaHMs. 3HAHUS U3 pas-
JMYHBIX MPEAMETHBIX 00JIaCTeH JIErKO aKTYalUu3UPYIOTCS MIKOJbHUKOM U UCIOJb-

3YIOTCA OJIs pEIICHUSA KOHKPCTHBIX HpO6J'ICM.
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OcHOBHBIE BUJIbI JEATENBHOCTH 00YYAIOLIUXCS: CAMOCTOSTENIbHOE YTEHHE U
o0cyXeHrue NojiydeHHOM MH(pOpMalluU C MOMOIIBI0 BOMPOCOB (Oecena, AUCKYC-
Cusl, JUCIYT); BBINOJHEHUE MPAKTUYECKUX 3aJaHUI; MOUCK U OOCYXIEHHE MaTe-
puanoB B cerh VIHTepHET; pEIIEHHE CHUTYalMOHHBIX M  NPAKTHKO-
OpPUEHTUPOBAHHBIX 33]1a4; POBEICHNE IKCIIEPUMEHTOB U OIBITOB.

B nensix pa3BuTus Mo3HaBaTENbHON aKTUBHOCTU OOYYArOIIMXCSl Ha 3aHITH-
SIX MOXKHO MCITIOJIb30BaTh JIEJIOBBIE U JIUJIAKTHUECKHUE UTPbI, pa3padaThiBaTh U pea-
JM30BbIBATh MUHU-TIPOEKTHI, OPTaHU30BbIBATh TYPHUPHI U KOHKYPCHI.

B cootrBerctBuM ¢ npukazom Muno6pnayku Poccuu ot 31.12.2015 Ne 1577
pabouue nporpamMmbl KypcoB, B TOM YHUCJI€ BHEYpPOUHOW JEATENbHOCTH, pa3pada-
THIBAIOTCSI HA OCHOBE TPEOOBAHMI K PE3yJIbTaTaM OCBOECHHS OCHOBHOM 0Opa3oBa-
TEJILHON MpOorpaMMbl OCHOBHOT'O OOIIEro 00pa3oBaHMs C YY4€TOM OCHOBHBIX IPO-
rpaMM, BKIIIOYEHHBIX B €€ CTPYKTYpy. B cBs3u ¢ 3TuM, pa3paOOTYMKU CUHUTAIOT
1eecooOpa3HpIM MIPOBEICHUE TEKYIEH (BBIMTOJIHEHUE 3aJlaHUil B XOJIe YPOKa),
pyOexHOM (IO OKOHYAHUU KAXIOTO0 MOMYJs), MPOMEKYTOYHOW (M0 OKOHYAHUU
roja oOy4eHus) 1 UTOrOBOM aTTeCTallMy IO JAaHHOMY Kypcy B ¢opMartax, mpeay-
CMOTPEHHBIM METO/OJIOTHEN U KPUTEPUSIMH OIICHKM KadecTBa oOIIero oopa3oBa-
HUsl B 0011€00pa30BaTENbHBIX OPraHU3alUsIX Ha OCHOBE MPAKTUKH MEXIYHAPO]I-

HBIX MCCJICIOBAaHUI KaueCcTBa MOJATOTOBKH 00 Yy4arOIIUXCS.
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YYEBHO-TEMATHUYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA
Moaysb «OCHOBBI €CTECTBEHHOHAYYHOI TPAMOTHOCTH

S kiaace
Tema 3ansaTust Bcero yacos, Teopusa | Ilpaxmuxa Iliianupyemblii 00pa3oBa-
1/2 yaca B HeseJ110 TeJbHBIN pe3yJabTaT
3eyKoguvle ag1eHUs
3BYKOBBIE SIBJICHUS. 3BYKH KUBOI M HEKUBOU MPUPO/IBI. 0/2 /1 01 HaxouT u u3snexaet undop-
CHpIIIMMBIE U HECIBIITUMBIC 3BYKH.
[IIym u ero Bo3/iciicTBHE HA YEIOBEKA. 1/2 0/1 1/1 MELIHIO 3 PASTHHAHBIX TEKCTOB
Cmpoenue sewecmea
Bona. YHUKAIBHOCTE BOJIBL. 1/3 0/1,5 1/15 HaxoswT 1 H3BIEKaeT HHbOp-
VYriekucblid ra3 B IPUPOJIE U €ro 3HAYCHHUE. 0/2 0/0 0/2 MALMIO U3 Pa3IHYHbIX TEKCTOB
3emnn u 3emnan kopa. Munepanwi
3emiisl, BHyTpEHHEE CTpOCHHE 36MHI/£. 3HaK01V£CTBO C MUHE- 1/2 0,5/0,5 0,5/0,5 HaxouT u u3siexact uudop-
pasiamu, TOpPHOH OPOJIOH U PyAOH.
Arvochepa 3enim. 17 00 17 MalMIO U3 Pa3IMYHbIX TEKCTOB
Kueaa npupooa
YHUKaIbHOCTH TUIAHETHI 3eMIIsl. Y CIIOBUS AJIs CYIIECTBOBA-
HUSA XU3HU Ha 3emiie. CBOMCTBA JKUBBIX OpFa}II—IHI;IISMOB. 1/3 0,5/2 0,511 Haxogut 1 n3anexaer uaop-
» MAIIMIO U3 Pa3INYHBIX TEKCTOB
[IpoBenenue pyOexHON aTTecTalluu 2 0 2
Hroro 8/18 1/6 7112
6 kiacc
Tema 3aHsATHA Bcero yacos, Teopus | Ilpakmuka | Ilaianupyemblii 00pa3oBaTeJib-
1/2 yaca B HeeJI10 HbIH pe3yJIbTaT
Cmpoenue sewecmea
Teno u BemecTBo. Dopma, 00BEM, IIOTHOCTb. 0/1 0/0 0/1
Macca. M3mepenne Maccol Tei1. ETUHHIIBI MACChI 0/1 0/0 0/1 Hp HIMCHACT MH(OPMAIIHIO, W3-
Crtpoenue BemiecTBa. ATOMBI U MOJIEKYJIbI. Moenun BICHCHITYIO M3 TCKCTa, JUIA pe-
P ATOMA. 1/2 0,5/0,5 0,5/1,5 IIICHUS Pa3HOTO pojia MPodJIeM
Tennoevie aénenusn
Termossle sBienus. TemioBoe pacumupenue teiu. Hc- 1/2 0,5/05 1,5/0,5 Hpnl.\.qu;IeT uHpOpMAIIUIO, U3-
M0JIb30BaHUE SIBJICHUSI TEIJIOBOI'O PACIIMPEHUS JJIsI U3- BJICUEHHYIO M3 TEKCTa, JUIsl pe-
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MEPEHHSI TEMITEPATYPHI. IICHHSI PA3HOTO PojIa MpodiieM
[InaBnenue u otBepaeBanue. cnapenue u KOHAEHCa-
pA P A 0/2 0/0,5 0/1,5
nust. Kumnenue.
3emnn, Conneunasn cucmema u Beenennasn
IMpencraBnenns 0 BeeneHHOM. 1/2 0,5/0,5 0,5/1,5
» [pumensier napopmanuio, u3-
Mopens ConHeunoit cuctemsl. 3yuenue u uccienona- BIICUSHH W3 TeKCTa, 1T Pe-
uue Jlynsl. MccaenoBanus Onmkaimx miaHet — Map- 1/2 0,5/0,5 0,5/1,5 yro ’ P
IIEHUS] Pa3HOTO pojia MpodIeM
ca, BeHepsl.
Kueaa npupooa
LlapcTBa KMBOW IPUPOIBI 2/4 0,5/2 1,5/2 [Mpumensier nHpOpMALIUIO, U3-
. BIICUEHHYIO M3 TEKCTa, ISl pe-
ITpoBenenue pyoexHON aTTeCcTallMN 2 0 2 o AP
IIEHUSI PA3HOTO PoJia MPoOIeM
Hroro 8/18 2,5/4,5 6,5/13,5
7 kaacc
Ne Tema 3ansaTHA Bcero yacos, Teopusa | IlpakTuka IInanupyemslii 06pa3zoBa-
1/2 yaca B HeJeJI10 TeJbHbIH Pe3yJbTaT
Cmpykmypa u ceolicmea eeuiecmea
MonekynsipHOe CTpOCHUE TBEPIBIX TEI, KHUIKOCTEH U AHaMM3UPYET U UHTETPUPYET
ra3zoB. [{uddysus B razax, )KUIKOCTAX U TBEPIBIX TETaX 1/3 0/1 1/2 uHOOPMAITUIO JIJIST TPUHATHUS
pelieHus
Mexanuueckue asnenusn. Cunvl u 0guxcernue
Mexanndeckoe IBKeHue. [ MIpoycuinTenb AHaNMH3UPYET U UHTETPUPYET
1/3 0/1 1/2 UH(OPMALIHIO TS IPUHATHS
penieHus
3emna u muposoii oxean
3emis. AtmocdepHble siBneHus. MupoBoit okeas. /laB-
AHaTH3UPYET U UHTETPUPYET
JICHUE BOJIbI B MOPSX M OKeaHax. MccienoBaHue qHa MO- 1/3 0/1 1/2
. UHGOPMAIIUIO JUTS IPUHATHS
pell 1 OKeaHOB. CLLICHISL
HccnenoBanre Mopeit 1 okeaHoB. MapuaHCKasi BIlaJuHa 1/3 0/1 1/2 P
Yenosek u 300posve
DdusnvecKue ypaKHEHHsI 1/2 0,5/0,5 0,5/1,5 AHaIM3UPYET U HHTETPUPYET
Pu3HOoJI0rus U NPaBUIbHOE TUTAHUE 1/2 0/0,5 1/1,5 uHGOPMAIIUIO JUTS IPUHATHS
[TpoBenenue pyOeHOW aTTeCcTalluu 2 0 2 pereHus
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HToro 8/18 | 055 | 7513 |
8 kiace
Ne Tema 3ansaTus Bcero yacos, Teopus | IlpakTuka | Ilnanupyemslii 00pa3oBa-
1/2 vaca TeJbHBbIN pe3yJbTaT
B HEJIEJII0
Cmpykmypa u yneKkmpuyecKue ceoicmea 6euiecms
1. DICKTPUIECKHE SBJICHUS. 1/2 0,5/1 0,5/1 [IpyHUMAET PEIIEHHE HA OC-
2. XUMHYECKHUE MPOIECChL. DIICKTPOIIH3. 1/2 0,5/0,5 0,5/1,5 HOBE OIICHKH M MHTEpIIpeTa-
3. DNIEKTPOMArHUTHEIC SIBJICHHS. 1/2 0/0,5 1/1,5 U “HQOpMaIUH
4. [Tpou3BOACTBO M HCIIOJIB30BAHKE DJICKTPOIHEPTHH. 1/3 0/0,5 1/2,5
IKonozua 3emnu
5. I'o6GanbpHOE MOTEIICHHE 0/2 0/0 0/2 [TpuHuMaeT perieHne Ha oc-
6. [MapHukoBsIi 3 (EKT: AeHCTBUTETLHOCTD HITH BHIMBICEIT? 12 0/0.5 115 HOBE OIICHKU M MHTEpIIpeTa-
1My nHOOpMaIu
Yenosek u 300posve
7. BuyTpennsis cpena opranusma. Kposs. 0,5/2 0/0,5 0,5/1,5 [TpuHuMaeT penieHue Ha oc-
8. Menuiaa copra 0,5/1 0/0 0,5/1 HOBE OIICHKH U MHTEPITpeTa-
[TpoBeenue pyoeXHON aTTecTalluu 2 0 2 uu UHQOpMaIK
Hroro 8/18 1/3,5 7/14,5
9 kJacc
Ne Tema 3ansaTus Bcero yacos, Teo- | Ilpaktuka | Ilnanupyemblii odOpa3oBa-
1/2 yaca B HeeJ110 pust TeJIbHbIH pe3yJabTaT
Cmpyxkmypa u ceoiicmea geuiecma
Mertamiel. Koppo3us MeTayuioB. 3aimuTa oT KOppO3HH. OnenuBaeT HHGOPMAIHIO U
1. Yrinepos Kak OCHOBA OpraHUYeCKON KU3HH. Y TIECKUCITBINA 1/2 0/0,5 1/1,5 MPUHUMAET PEIICHUE B YCIIO-
ras BUSIX HEOTIPEIIEIIEHHOCTH
EcrecTBeHHas paanoakTuBHOCTB. [IpeoOpa3oBanue MHOT'03a/Ia4HOCTH
BHYTPECHHEH SHEPTUM aTOMHBIX SI/Iep B TETUIOBYIO H AJICK-
2. TPUUYECKYIO SHEPTHUI0. ATOMHBIE CUJIOBbIE YCTAaHOBKH U 1/2 0/0,5 1/1,5
ux ucnoinp3oBanue. [lociaencTBus paanamoHHOTO 00ITy-
YCHUS
3. DBOJIIOLHS 3BE3] 1/2 0/0,5 1/15
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IKon0cuueckue cucmemol

DKOCHCTEMA KaK CAMOOPTraHM3YIOMIasiCsi CHCTEMa Opra-
HHU3MOB U (PHU3UYECKOM Cpelibl UX OOUTAHMS U B3aUMO- 1/3 0,5/0,5 0,5/2,5

o OueHuBaeT HHPOPMALIHIO U
neiictBus. [1oTOkM BelecTBa M SHEPTUU B IKOCUCTEME

NPUHUMAET PEIICHUE B YCIIO-
BHSIX HEONPEACIEHHOCTH
0,5/3 0/0,5 0,5/2,5 MHOT'03a1a4HOCTH

['umoTe3bl BOSHUKHOBEHHUS KU3HH. PazBuTHE MpencTas-
JICHUH O IPOMCXOKACHUH KU3HU Ha 3emJie. Dpbl ApeB-
HEWIIEH U IPEeBHEN )KU3HU. Pa3BUTHE )XU3HU B M€3030€ U
KaiiH030€. AHTPONIOTEHHOE BO3/IeHCTBUE HAa Onocdepy.

Hacneocmeennocms duonocuueckux 00vexkmos. Henosex u 300posve

3aKOHOMEPHOCTH H3MEHYUBOCTHU: MOAU(PUKAIIMOHHAS 1

MYyTallMOHHAsI N3MEeHIHUBOCTH. OCHOBHBIE METOIBI CEJIEK-
yran ; )i\ 1/2 0/0,5 11,5 OrneHuBaeT HHPOPMALIHIO U
A PaCTCHUU, )KUBOTHBIX 1 MUKPOOPIraHHU3MOB. I'ennasa [IPUHUMAET pEIIECHUE B YCIIO-
HHKCHCPHA. BUSIX HEONIPEAECIEHHOCTH U
310pOBbE YEIOBEKA. 0,5/2 0/0 0,5/2 MHOT03a/Ia4HOCTH
[TpoBenenue pyOeKHOW aTTeCTAUN 2 0 2
HToro 8/18 0,5/3 7,5/15
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IT

DOEKTHPOBAHHE IOCTHKEHHS IIAHMPYEMBbIX 00pa30BaTe/bHbIX Pe3y/1bTaTOB Y4eOHOro Kypca ¢ 5 no 9 kiaccol

YpoBHH

HopP

Tunossle 3agaun

HNHCTPpYMEHTHI M CpeACcTBa

5 KJacc
YpoBeHb y3HaBaHUS
U IIOHUMaAHUA

Yuum 6ocnpunu-
Mamo U 00bACHAMD

Haxoaut u u3zBneka-
eT nHGOPMAITHIO U3
Pa3IUYHBIX TEKCTOB

Onpenenuth BUA TEKCTa, €ro HCTOUHUK. OOOCHOBATH CBOE MHEHHE.
Bb11e1MTh OCHOBHYIO MBICIIB B TEKCT, PE3IOMUPOBATh €T0 UACHO.
[IpennoxuTh Wi o0OBSCHUTH 3ar0JI0BOK, HA3BAHHUE TEKCTA.
OtBeTuTh Ha BOIPOCHI cioBaMu TeKcTa. COCTaBUTH BONPOCHI IO
TEKCTY.

[IpomoskuUTh IpEIoKEHUE CII0BAMU U3 TEKCTA.

TexcTol (yueOHbIH, Xy105KECTBEH-
HBII, HAYYHO-TIOMYJISIPHBIH, Ty0-
JUIUCTUYECKUN; TOBECTBOBA-
TEJIbHBIN, ONTUCATENbHBIN, 00BsIC-
HUTEIbHBIN; MEIUITHBIN).

[lo copepkaHUIO TEKCTHI JOJIKHBI

ungopmayuro Onpenenuth Ha3HAYEHUE TEKCTa, MPUBECTH NMPUMEPHI )KU3HEHHBIX | OBITh MaTEMAaTHYECKHE, eCTe-
CUTYyallli, B KOTOPBIX MOXXHO M HYXXHO HCIIOJIb30BaTh MH(OpPMaA- | CTBEHHO-HAY4YHbIC, (PUHAHCOBBIC.
LIUIO U3 TEKCTA. OO0béM: He Oosiee OIHOM CTpaHu-
IIBI.
6 Kiacc [Mpumensier unbop- | ChopmynupoBaTs HIpodIeMy, OnUCaHHYI0 B TekcTe. Ompenenuts | 3adauu (mpoOIeMHbBIE, CUTYAIlH-

YpoBeHb NOHUMA-
HUA U IPUMCHCHUA

Yuum oymamo u

Malyi, HU3BICYEH-
HYHO U3 TCKCTa, IJIA
pELICHUsT  Pa3HOTro
pona mpooiieM

KOHTEKCT.

Beienute nnpopmanuio, Koropasi UMeeT NPUHLIUIHAIFHOE 3HaYe-
HUE JUIsl peLCHUs TPOOJIEMBI.

Otpa3uTh ONMCaHHBIE B TEKCTE (PAKTHI M OTHOLICHHUS MEXIY HUMHU

OHHBIE, IPAKTHKO-
OPHUCHTHUPOBAHHBIC, OTKPBITOI'O
THIIAa, KOHTEKCTHBIC).
[TpoOaemMHO-TI03HABATENBHBIE 3a-

paccyacoams B rpad-cxeme (Kimactepe, Tabauie) Oauusl.

W3 mpenoKeHHBIX BapUaHTOB BHIOpATh BO3MOXKHBIE IYTH U CIO- | [ paghuueckasn naznsaonocme.
COOBI pelIeHHs TPOOJICMBI. rpad-cxeMbl, KJIaCTePhl, TAOJIHUIIHI,
BceraButh mponyiieHHY0 B TeKCTe WHQPOPMAIUIO U3 TAOIMIBI, | AMArpaMMbl, HHTCIUICKT-KapThL.
rpad-cXeMbl, JHarpaMMebl. H300pasumenvhas Ha2is0HOCYb.
[TpuBecTr TpUMeEpHbl KU3HEHHBIX CHUTYaIlMd, B KOTOPHIX MOTYT | WILTIOCTPAIMH, PHCYHKH.
OBITh IPUMEHEHBI YCTAHOBJICHHBIC YT M CIIOCOOBI peIeHus Npo- | [lamsamkuy ¢ anropuTMaMu perie-
OJIEMBI. HUS 337124, Ipo0Jem, 3a1aHnit
[TocTpouTh aNTOPUTM pelIeHHsI TPOOIIEMBI 110 TAHHOMY YCIIOBHIO.

7 knacc AHanmu3upyeT v UH- | BbienuTh cocTaBHBIE YacTH B TpejcTaBieHHOW WH(opManuu | TekcTel, 3a1a9u, CUTyaluu

VYpoBeHb aHanm3a u | TerpupyeT uHGOPp- (Tekcre, 3ama4e, MpoOIEeMe), YCTAHOBUTh MEXITY HUMH B3aUMOCBS- | 3adauu (IpoOJIEeMHBIE, CUTYaIl1-
CUHTE3a MAIUIO Ui IPUHS- | 3H. OHHBIE, TPAKTUKO-

Yuum ananusupo-
6amv u uHmepnpe-
muposams npooie-

Mbl

TUA pCIICHUA

CdopmynupoBaTh npobdsieMy Ha OCHOBE aHaJIM3a IMPEICTABICHHON
cutyaruu. OnpeaenuTh KOHTEKCT MPOOJIEMHON CUTYaIIHH.
Onpenenuts 0651aCTh 3HAHUN, HEOOXOAMMYIO JUISl pELICHMs JTaH-
HOM MPOOIEMBIL.

[TpeoOpa3zoBath HHGOPMAITUIO U3 OJTHOM 3HAKOBOW CHCTEMBI B JIPY-

OpPHEHTUPOBAHHBIE, OTKPBITOTO
THUIA, KOHTEKCTHBIE).
[IpoOnemMHO-TI03HABATENBHBIE 3a-
Ooanus.

I paghuueckas nacnsaonocmo:
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r'yto (TEKCT B CXeMy, TaOJIUILy, KapTy U HAa000pOT).

CocTaBUTh aHHOTAIUIO, PEKIIaMY, TIPE3CHTAIIHIO.

[IpemiokuTh BapuaHThl peUICHUsT MPOOIEeMbl, 000CHOBATH HX pe-
3YJIETATUBHOCTb C TIOMOIIHE0 KOHKPETHOTO MPEJAMETHOTO 3HAHHMS.
[IpuBecT mpuUMeEpHI KU3HEHHBIX CUTYallMi, B KOTOPBIX OIBIT pe-
IICHUSI JTAaHHBIX MPOOJIEM TO3BOJIUTH OBITH YCIHEIIHBIM, PE3YJbTa-
THUBHBIM.

CocTaBUTh aNTOPUTM PEIICHUS MPOOIJIEM JIAaHHOTO Kilacca.

CIleHaTI) AHAJIUTUYCCKHUE BBIBOBI.

rpag-cxembl, KJIaCTepbl, TAOIHILIBL,
JAHMArpaMMBbl, HHTEJUICKT-KapThL.
H306paszumenvhas Ha2naoHocmy.
WUTIOCTPALIUH, PUCYHKH.
Ilamamky ¢ alropuTMaMu perie-
HUS

8 Kimacc
YpOBEHB OLICHKH B
paMKax IpeaMeTHO-
r0 COJIepKaHus

Yuum oyerHueams u

IIpyunumaer peme-
HUE HAa  OCHOBE
OLIEHKH W UHTEPIIpE-
TalM1 UHPOPMALIUU

OneHnTh Ka4ecTBO NPEACTABICHHOW HH(MOPMAIMH IS PEIICHUS
JIMYHBIX, MECTHBIX, HALIMOHAJIBHBIX, [100AJIBHBIX IPOOIEMBI.
[IpennoXuTh MyTH U CIIOCOOBI pelIeHNs 0003HaYEHHBIX MPOOIIEM.
Crporao3upoBaTh  (MPEINOIOKHUTh) BO3MOMKHBIE IOCIEACTBUS
MPEITIOKEHHBIX I€MCTBHIA.

O1neHuTh NpeAsIoKEHHbBIE IYTH U CIIOCOOBI peleHHs Mpo0ieM, Bbl-

TexkcTsl, 3a1a4n, CUTyaluu
Kapmul: monenbHbIE, TEXHOJIOTH-
YECKUE, MEHTAJIbHBIE, TOPOKHBIE

NPUHUMAMb peule- Opath 1 000cHOBaTH Hanboee YPPeKTUBHBIE.
HUs Coznate TOpOXKHYIO (MOJEIBbHYIO, TEXHOJOTHYECKYI0) KapTy pe-
1IeHHsI TPOOJIEMBI.
9 kmacc OuenuBaer wuHpop- | ChopmynupoBath mpodiaemMy (MpodiieMbl) Ha OCHOBE aHalIW3a CU- | TUNUYHBIC 3a/1auu (3aaHUs) Me-

YpOBEHb OLICHKH B

pamMKax MeTarpes-

METHOTO COZepXKa-
HUS

Yuum oeticmeosamo

Maluw “u HpI/IHI/IMa-
€T pelIeHUe B YyCJIo-
BHUSIX HEONpPEAECHEH-
HOCTH H MHOIo3a-
JTaYHOCTH

Tyaluu.
Bbienute rpaHUYHBIC YCIOBHS HEONPEACIEHHOCTH MHOT03a/1ady-
HOCTH YKa3aHHOW NpOOJIeMBbI.

OtoOpath (Ha3BaTh) HEOOXOJIUMBIC PECYpPCHI (3HAHUSA) JJI peIlle-
HUS IPOOJIEMBI.

Br16path 3 ekTHBHBIC TyTH 1 CITOCOOBI PEIISHUS MPOOJIEMBI.
O6ocHOBaTh CcBOH BBIOOp. JlOKa3aTh Pe3ybTAaTUBHOCTh U IIENIECO-
00pa3HOCTh BEIOPAHHBIX CIIOCOOOB JICSTEIFHOCTH.

TaNpeMETHOTO U IPAKTUYECKOTO
XapakTepa.

Herunuunsie 3anaun (3agaHus)
METaINpeIMETHOTO U TIPAKTHYEC-
CKOT'0 Xapakrepa.

KoMmiexcHbIe KOHTEKCTHBIE 3a-
naun (PISA)
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MeToauuecKkue MaTepuaJbl
K MIPOBCACHUIO 3aHATHIA IO MOAYJH0 «OcHOBbBI eCTeCTBeHHO-Hay‘lHOﬁ rpamoOTHOCTH»

5 kaace

Tema 1. 36yKoevie agnenusn. 36yKu Hcuaoll u HeXHCUBOU NPUPOObL.
Cnvluiumole u HeciblIUMBLE 36YKU

Texcmul 014 umenus

1. 3Byk — 3T0 OOBEKTUBHO CYLIECTBYIOIIEE B MPUPOE (PU3NUECKOE SIBICHUE, BBI3BIBAEMOE
MEXaHUYECKHMMHU KOJICOAHUSIMU KaKOro-Tu00 ympyroro Tena (TYro HATSHYTOM CTPYHBI WIH
MeMOpaHbl, TOJIOCOBBIX CBSI30K, METAJUIMYECKON WMJIHM JAEPEBSIHHOM IUIACTHHBI, BO3IYIIHOTO CTOJ0A,
3aIOJIHAIONIET0 KOPITYC AYXOBBIX HHCTPYMEHTOB U T.I1.), B pe3yJbTaTe 4ero o0pa3yroTcst 3BYKOBbIE
BOJIHBI, BOCIIPHHUMAEMEbIE YXOM U MpeoOpazyemMbie B HEM B HEPBHBIC HMITYIIbCHI.

2. B My3BIKaJIbHOHN TEOPHUU 3BYK — 3TO (PM3UYECKOE SIBICHUE, BBI3BIBAEMOE MEXaHHUECKUMHU
KOJIeOAHUSIMH KaKOTo-JIMOO YIPyroro Teja (HampuMep, HATSIHYTOM CTpYyHBI TUTaphl), WU B
pe3yibTaTe 3TUX MEXaHUYECKUX KOJIeOaHuil 00pa3yloTcsi 3ByKOBBIE BOJIHBI, OHM BOCIPUHHUMAIOTCS
YXOM U NPeoOpas3yroTcs B yX€ B HEPBHBIC UMITYJIbCHI.

3. B HayuyHOM 3HaHHMHU 3BYK pacCMaTpUBAaeTCs KaK KOJICOaHWS 4acTUI[ B YIPYTUX Cpelax,
pacmpocTpaHsionecss B (GOpMe NPOJOJIBHBIX BOJIH, YacTOTa KOTOPBIX JIGKUT B TNpejelnax,
BOCIIPUHHMMAEMBIX YE€JIOBEYECKHUM YXOM, T.€. B cpeaneM oT 16 1o 20000 I' (1 T'y — 1 konebanue B
CEKYH]Y).

4. 3ByK MOpPOXKIAeTCs MEXaHWYeCKMMH KoseOaHusiMu. OOHAKO i TOro, 4YTOOBI 3TH
KoJIeOaHHs CTaJId CIBIIHBL, OHU JOJDKHBI TPOWCXOJUTh B KaKOW-HUOYAb cpene: BO3AYyXeE,
KHUIKOCTH WJIM TBEpAOM Teie. braromapst cpene 3Byk KojieOaHUH MOXKET TOCTUYD yXa CITyIIaTedIs.
Konebanus Moryr OBITH NMpaBWIBHBIMH, TO €CTh, JPYTUMH CJIOBaMH, OOBEKT CO3JaeT B cpele
BOJIHBI, CIIEAYIOIIME Yepe3 CTPOro OIpeesicHHbIe BPEMEHHbIE MPOMEXYTKH. B aTom ciyuae
pEe3yNbTaTOM SIBISIETCS MENOAWYHBbIA 3BYK. OJHaKo, eciu KoieOaHWs HEmpaBHIbHBIE, TO HX
BO3/ICHCTBME HA HAIIW YIIM JOCTaBJSIET TOpa3Z0 MEHBINE YIOBOIBCTBUSA. 3BYK, SBIISIOLIHIACS
pe3ynbTaToOM MOJ0OHKIX KoebaHuii, Ha3pBaeTcs mymom e,

5. 3ByKOM Ha3bIBAIOTCS MEXaHMUYECKHE KOJeOaHUs BO3AyXa, BOCIPUHHMAEMbIE OpraHaMu
ciyxa. Boznyx BuOpupyer - ObIicTpo KoseOnercss B3aA-BIepe] - MpH JBUKEHUU B HEM JIHOOOT0
o0bekTa. Hampumep, ymapsis B OyOC€H, MBI 3aCTaBlsieM BHOPUpPOBATH TYro HATSHYTYIO KOXY,
Koyie0aHus KOTOPOH MepenaroTcss MOJIEKyJiaM BO3Jyxa. B BO3/yxe BO3HUKAIOT 3BYKOBBHIC BOJHHI,

CIILIIIIMMBIC HaMH. Benmunna 3BYKOBBIX BOJIH IOAAACTCA U3MCPCHUIO — YCM OoJIbIIIC OHHU MO

16 [To marepuanam JleTckoit sumuKIONneauu https://potomy.ru/world/2284.html
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pa3maxy, TeM rpomue 3ByK. [lo Mepe ynaneHus or oObEKTa 3By4aHUs! BOJHBI TEPSIOT CBOIO CHILY,
TI03TOMY MBI IJI0XO CIBIITAM 3BYKH HA GOJIBIIOM PACCTOSHHH' .

6. 3Byk — (usnyeckoe sBIEHUE, MPEACTABIAIONIEe COOOH pacmpocTpaHEeHHE B BUJC
YIPYTUX BOTH MEXaHHUECKUX KoNebaHuil B TBEPIOM, KUIKOH 1 ra3006pasHoit cpene™®,

3aoanusa:

1. HazoBute, 0 4eM rOBOPUTCS B KAXKIOM (PparMeHTe TEKCTa.

2. OOBsicHHTE, KaKasl TJ1aBHAsI MBICIIb O0BETUHSIET ATH (PParMEeHTHI TEKCTA.

3. Ha3oBute, 4TO HOBOT'O BBI Y3HAJIM U3 TEKCTA.

4. Haiinure B KaXI0M (pparMeHTe TEKCTa OOIIUE CIIOBA, KOTOPBIE XapaKTEPU3YIOT (pU3HUe-
CKO€ SIBJICHHE — 3BYK.

5. Ilpunymaiite Ha3BaHHE OOIIEMY TEKCTY.

6. ChopmynupyiiTe BOMPOCH K OOIIEMY TEKCTy, KOTOpble HauMHAIOTCA ciaoBaMu: «Urto?
T'ne? Kax?»

7. Haligure B TeKCTE XapaKTEPUCTUKU IPABUIBHOTO U HENPaBUIIBHOTO 3BYKa.

8. Beimenute B KaXI0M (pparMeHTe TeKCTa KIFOYEBOE CIOBO, XapaKTEPU3YIOIIee 3BYK.

9. Omnpenenurte Ha3HAUCHHE MTPEICTABICHHON HH(OPMAIIHH.

Tema 2. llIym u eco 6030eiicmeue Ha ueio6exka

Texcm onsa umenusn

3ByK (3ByKOBasi BOJIHA) — 3TO BO3HUKHOBEHHE M PAaCIpOCTPaHEHUE KOIeOaHUH B KAaKOM-JINOO
BEIIECTBE, Oydb TO BO3AYyX, XHUAKOCTh WU TBepaoe Tteno. Ecmu Obl Ha JlyHe ObLIM KHUBBIC
CYIIEeCTBa, CIIyX UM He MmoHafoOwmics Obl, Tak Kak Ha JlyHe HeT arMocdepsl, a B 0€3BO3AYIIHOM
MIPOCTPAHCTBE 3BYK HE PACIIPOCTPAHAETCS.

W3ny4aror 3BYKOBBIE BOJHBI KOJEONIONIMECS Tella: CTPyHa, KaMEpTOH (€CiIM 1O HUM
YIapHTh), TOJIOCOBBIE CBA3KH YEJIOBEKA U )KUBOTHBIX, KPBUIbSI HACEKOMBIX.

3BYKOBasi BOJIHA XApaKTEPU3YETCs YacCTOTOM M JIMHOM BoiHbL Korga mox Bammm yxom
3YAUT KOMap, BbI CIIBIIIUTE 3BYKH BBICOKON YacTOTHI, a KOTZa T'YIUT LIMENb, TO CIBIIINTE 3BYKH
HHU3KOM 4aCTOTBHI.

lonocoBoii ammapar 4yenoBeka, Kak W JI0OOOM MCTOYHUK 3BYKa, IEpPEJaeT SHEPruio B
OKpYXaIOIlyI0 Cpeay, HO 3Ta 3Heprus oueHb mana. [IpenctaBsre cebe, 4TO Bbl Ha CTaJHOHE, I
onHoBpeMeHHO ToBOpAT M kpuyar 10000 yemoBek. M ecim mpeBpaTuTh MOTOK SHEPIHUU 3THUX
roJIOCOB B JJIEKTPUYECKYIO, TO €€ €[Ba XBaTUT Ha JIAMIOYKY MAaJEeHbKOTO JJIEKTPUYECKOTO

¢donapuka. [y ycuneHus €1aboro 4eoBEUYECKOro rojioca MPUXOAUTCS MPUAYMBIBATh Pa3IMUHbIE

7 111. Konnonu «Bonbmas surmknonenus Ikonsauka». M.:Machaon, 2018, 256 c.
18 PLII. Tonsamuna. 3Byk / ®usuueckas suuukaonenus : [B 5 1.] / T pen. A. M. IIpoxopos. M.: CoBeTcKasi SHIMKIO-
neus (TT. 1—2); Bonbias Poccuiickas sHumkmnoneaus (tr. 3—5), 1988—1999.
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ycTporctBa. OgHUM U3 APEBHEUIIMX TaKUX YCTPOMCTB siBisiercss pymnop. Ceildac HCMOIB3YIOT
COBPEMEHHBIE aKyCTHUECKHE YCTPOICTBA.

JlaBaiiTe onmpeaenum, 4YTo Takoe IIyM, U Y3HaeM Kak MOXHO OoJbie 00 3TOM (U3HUECKOM
spiaeHud. Ha ObITOBOM ypoBHE LIyM — 3TO 3BYK, HE HECYUIMH moje3Hoi nnpopmarmu. s modoro
¢u3Mka myMm — 3TO KojeOaTeNlbHbIM mpoliecc. 3aMep YpOBHS IIyMa HU3MEpseTcs CHelUalbHBIMU
npubopamu — 1rymomepamu. COBpEMEHHBIM TEXHOJIOTMYHBIA MHpP COAEPKUT MHOMKECTBO
MCTOYHHUKOB IIyMa. DTO: pa3IM4YHbIe BUABI TPAHCIIOPTA, 3BYKH pabOThl KaKUX JINOO YCTPOWUCTB WIIH
o0opyoBaHus, 3BYKOBas ammaparypa W Tak jgajiee. BoT BapuaHTBl pacrpeneneHusl IIyMOB II0
MPUPOJIE BO3HUKHOBEHMS: MEXaHHYECKHE — 3BYKH, BO3HHUKAaOIIME MpU paboTe pazIuyHbIX
MEXaHU3MOB; a’poauHamuueckue. Croma BXOAST LIyMbl, BO3HMKAIOIIME IPU B3JIETE CaMOJIETA;
TUIPaBIMYECKHE. OTH IOYMbl MBI CIBIIIMM TPH HEUCHPABHOCTAX B POIHON BOJONPOBOAHOMN
CUCTEME: pE3KHUH Iepenaja JaBlICHUS B CHCTEME MOXET BbI3BATh TUAPOYAApP, KOTOPBIH
BOCIIPUHHUMAETCSA KaK PE3KWii, HEMPUSATHBIA IIyM; SJIEKTpPOMarHuTHbIe. Bo3HHKaioT mpu padote
YCTPOUCTB U MPHUCITOCOOICHHUH.

Oxo — ¢Qusnueckoe sBICHHE, KOTOpOE 3aKJIIOYaeTCs B MPHHATHU HaOMomaTenemM
OTpaXEHHON OT IPEMSATCTBUM BOJIHBL. DXO — 3TO TO K€ CaMO€ OTpPa)kEHHE, TOJIBKO B 3€pKalie
OTpa)kaeTcs CBET, a B cilydae 3Xa — 3ByK. JIroboe mpemsiTcTBHEe MOXKET CTaTh OTpaKarelem Jis
3ByKa. YeM pe3ue, OTpBIBUCTEE 3BYK, TEM 3X0 OTUETIMBEE. Jlydle Bcero BbI3BATh 3X0 XJIONAHBEM B
nagou. Hu3kuil My>»kckoii roioc oTpa)xaeTcsi MI0X0, a BBICOKHUI rojoc JaeT OTYETIINBOE 3XO.

3aoanusa:

1. Ha3oBuTE MCTOYHUKH 3BYKa, YIIOMSHYTHIE B TEKCTE, B TOM MOPSIKE, B KAKOM OHU B HEM
BCTPEYAIOTCS.

2. «Ay-y-y-y», - KpUYAM MBI , 3a0JyAUBIINCH B Jiecy. «UTO HaaphIBaCUIbCI?» - OTBEYAET
HaM 3X0. OOBSICHUTE, MOJKET JIU TAKOE OBITH?

3. JlaiiTe Ha3BaHUE OMBITY MO (PU3UKE 1O ero onucaHuro. [IpoBenuTe 3TOT ONBIT.

Bo3bMuTE TOHKOCTEHHBINM CTEKJISIHHBIN OOKal Ha HOXKKE. XOPOIIO BHIMOMTE PYKU C MBLJIOM.
3arem, ciieTka HAMOYUB YMCTOW BOJOM MaJbIlbl IPABOM PYKH, MOCTaBbTe OOKaJl HAa CTOJM, a JICBOU
PYKOM KpEIKO JEp>KUTE €ro 3a HOXKKY. YKa3aTeJbHbIM MaJIbLIEM IPaBOM PyKH HAYHUTE BKPYTOBYIO
BOJUTH 110 Kpato Ookana. Yepes HECKOIBKO CEKyH/] Bbl YCIIBIIINTE MEJIOAWYHBIHN 3BYK. 3ByK HE OyneT
IpeKpalaTbes, MoKa Bbl BOAUTE MajblieM Mo Kpato Ookana. Eciiu 3T0 y Bac yCHemHo mojIy4yuioch,
HaJeiTe B O0Kall YHCTYIO BONlY, HOMHOTO HE JTOXOs 10 Kpasi, U MPOAOIDKANTEe BOAUTH NaiblieM. Bel
YCIIBIILINTE 3BYK HAMHOTO HMKE TOTO, KOTOpBIM Obu1 06€3 Boabl. [Ipomomkas KpyroBble ABUKEHUS
najblieM, IMOCMOTPUTE Ha TOBEPXHOCTh Bonbl. Ha Hell oOpasoBanmch MalieHbKHE BOJMHBL. OHHU
MIPOM30IILUIA OT KOJEOMIOMUXCS, 3BYyJalNX CTEHOK Ookana. Terepp HaYHUTE MOCTENEHHO YAAlATh

BOAY MAJICHBKUMU IMOPUUSIMHU. 3BYK INOCTCIICHHO MOBBIIMACTCA, U CaMBbId BBICOKHM 6y,[[eT Yy IyCTOoro
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CTaKaHa.

4. [Ipountaiite OTpbIBOK M3 cka3zku JIx. Pomapu «/[enbcoOMMHO B CTpaHE JDKELIOB».
Bo3moxHO 111 Takoe B AeiicTBuTensHOCTH? OTBETHTE Ha BOMPOC CIOBAMH U3 TEKCTA JUISL YTCHUS.

...OH Habpan nonmyro 2pyob 6030yxa, KAk 5mo 0enarom 60001a3bl Neped NOZPYHCEHUEM 8
800y, CNONCUTL PYKU PYNOPOM, UX KO PMY, YmoObl 36yK OeCnpensimcmeeHHo NOwen 8 HYHCHOM eMy
Hanpagnenuu, u NpoH3umenvbHo Kpukuyi. byob na Mapce u na Benepe owcumenu, obraoaiowue
CYXOM, OHU, 6epossmHO, ycaviuanu Ovl 2onoc [ocenvcomuno. [Jocmamouno 6am ckazamos, 4mo
30anue nowamHynoch, C106HO NPOHECCs YUKIOH. Yepenuybvl ¢ Kpvlui U neYHot mpyobl CMbLIO, KAK
nywuHKY. 3amem, HAUUHASL C 8EPXHE20 IMANCA, CIMEHbl HAKPEHUTUCH, 3A0POHCATU U CO CIMPAULHBIM

2POXOMOM PYXHYIU 6HU3, 3ANOJIHASL PO8 U Pa30pbl32U8dsl 600y 8 PA3HLLE CHOPOHDI... »

Tema 3. Booa. Ynukanvnocms 600l

Texcm 01s umenus

OxkeaH, TOKPBIBAIOIIMI MOYTH BCIO HAIy TJIAHETY, — 3TO Boja. Tydu, o0jiaka, TyMaHbl — 3TO
TOXe Boga. beckpaitHue neastHpie MPOCTOPHI APKTUKH ¥ AHTApKTHIBI, CHETOBBIC BEPIIMHEI TOp —
3TO TOXE Boja. Boma — camoe yauBUTEIbHOE BELIECTBO HA CBETE.

Cynure caMu.

Bce tena mpu HarpeBaHHM pacUIMPSAIOTCS, MPU OXJAXKIECHUM — CxKUMaroTcs. Bce, kpome
BONBI. BpockTe TBepHABIi KyCOUYCK CBHHIIA B KUJIKUI CBHUHEI, U OH YTOHET, TaK KaK OH IJIOTHEE
KHJIKOTO, KaK ¥ MMOJIaBJIstoliee OONBITMHCTBO APYruX BemiecTB. A Boga? TBepaas Boga — e, UMEeT
IUIOTHOCTh MEHBINIE, MO3TOMY JIbAUHBI CIOKOMHO IUIBIBYT MO MOBEPXHOCTU peku. Pacmmpenue
BOJIbI TIPY OTBEPACBAHHMM BBI3BIBACT pa3pyllICHUE TOPHBIX MOPOI. 3aTeKas JHEM B TPEIMHBI CKall,
BOJ/Ia HOYBIO 3aMeP3aeT U OTACISIET KyCKH TTOPOJIBI.

Bona sBisieTcs xopommum TeruioHocuteneM. [loaromy ternoe Teuenue [onbhcTpum Biuser
Ha norony B Esporre.

Bona TpebyeT orpoMHOro KOIM4ecTBa TEIUIOTHI JJi CBOETo HcmapeHus. BoT mouemy Tam,
IJIe MHOTO BOJIbI, JaXKe MOJ MAJISIIIUMHK JTydaMH COJIHIIA ObIBa€T HE O4YeHbB kapko. Ecnmu Obl HE 3Ta
0COOCHHOCTB BOJIBI, TO OJIUH 32 JIPYTUM BBICOXJIM ObI MEITKHE BOJIOCMBI, JIOK/b HCTIapsICs ObI e1e B
BO3/yX€

HenapoMm Boma — €IWHCTBEHHOE BEIIECTBO, MONYYHBILIEE OT YENOBEKa TAKOe MHOMXKECTBO
uMeH. TBepAylo BoAy UMEHYIOT JIbJOM, IPaOM, CHETOM, BOAY B JKUJKOM COCTOSSHUHU — COOCTBEHHO
BOJION, POCOM, JOXKIAEM, TYMAaHOM, a B Ta3000pa3HOM — MapOM.

YacTuipbl, U3 KOTOPBIX COCTOHMT BOJA, PACIOJIOXKEHBI ONHM3KO APYr K JIpyry. Mexay HUMH
JEHCTBYIOT CHUJIBI IPUTSHKEHUS M OTTANKUBaHusI. VIMEHHO W3-3a NEWCTBUS CHIJT OTTAIIKMBAHUS BOJA

SIBISETCA Hec)kumMaeMol. TakuM ke CBONCTBOM O6J'I3I[8.IOT APYyTrue XUIAKOCTH.
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3aoanus:

1. IlpoBenute onbIT 1o onucanuio: «[loBeneHne AByX Kanemnby.

IlonroroBbre I 3TOrO OIBITA CTEKISHHYIO IUIACTUHKY. XOPOILIO €€ BBIMOMTE MBUIOM U
TeIUIoM Bomoi. Korma oHa BBICOXHET, IPOTPUTE OIHY CTOPOHY BAaTKOM, CMOYEHHON B OJEKOJIOHE.
Huyem noBepxHoCTH He KacaiTech, OepuTe MIACTUHKY TENepPh TOIBKO 3a Kpas.

Bo3pmuTe kycouek rinagkoi Oenmoil Oymaru M HakarmaiTe Ha HETO CTEApUH CO CBEYH, YTOOBI
Ha HEM IOJIy4WJIaCh POBHAS IIJIOCKAsl CTEAPUHOBAs IUIACTUHKA.

[Tonoxute psAOOM CTEApUHOBYIO M CTEKJISIHHYIO IUIACTUHKH. KanmHuTe W3 NHMIETKH Ha
KaKAYI0 U3 HUX 0 MaJECHBbKOM Karule Bozabl. Ha cTeapnHOBOM IJIIACTHHKE MOJYYHUTCS MONYIIApUE
JUaMETpOM IIPUMEPHO 3MM, a Ha CTEKISIHHOM IUIACTMHKE Karuld pacTtedercs. Tenmepb BO3BMMTE
CTEKJIIHHYIO IUIACTUHKY W HakJIOHUTE ee. Karuisg yxe u Tak pacTekiach, a TEIEPb OHA IIOTEYET
nanpiie. Jpyras ske kamis OyleT KaraTbcs MO CT€apHHY IpPHU HAKJIOHAX IUIACTUHKUA B pa3HbIe
CTOPOHBI.

2. Ha ocHOBe yBHIEHHOTO C/EJIaiTe JBa PUCYHKA: KAIIs Ha CTEKSTHHOW IUIACTUHKE U KaIuis
Ha CTeapuHOBOU IacTuHke. OObSICHUTE, YEM OTIMYAIOTCS JBa pucCyHKa. Kakoil MOXHO crenaTth
BBIBOJ?

3. Haiigute 1 noguepKHUTE JIMIIHEE CIIOBO B psiny. OObsACHUTE CBOE pellleHue: TyMaH, HHEH,
o0J1ako, MbUIb, TPaJl, BOASHOM map.

4. Bemonnute paboty no onucanuto. [Ipunymaiite HazBanue mis oneita. [laiite oTBET Ha
BOIIPOC, MPUBEACHHBIA B TEKCTE, BOCIIOJIb30BABIIMCH TP HEOOXOAMMOCTH MHBIMU MCTOYHUKAMU
nH(pOopMaIUu.

Haneiite 1o xpaeB Bozbl B cTakaH. HauHuTe OCTOPOKHO OIyCKaTh B BOAY KONEWKH: JTy4YIle
BCET0, €CJIM OHU OYyIyT COCKaJIb3bIBaTh MO CTEHKE CTakaHa Ha AHO. PaHO WM MO31HO BBl YBUAUTE,
YTO BOJA «BBUIE3AET» U3 CTAKAHA U HE IepeuBaeTcs yepe3 Kpai... [IpogomkaiTe Kugarb MOHETBI.
CkonbKo MX OyneT BCero B CTakaHe, OKa, HAKOHEL!, BOAA HE HAYHET MepeTeKkars yepe3 Kpait? Kakoi

BBIBOJ, MOXXHO CACJIATh U3 3TOI'O ormpiTa’?

Tema 4. Yenekucnwiit 2a3z ¢ npupooe u e2o 3nauenue
TekeT 11 YTEeHUs
JlaBaiiTe pacCMOTpPHUM CBOICTBa BEILIECTBA, C KOTOPBIM KaX/IbIH U3 HAC BCTPEUAETCS KaXIbIi
JIeHb. DTO YIIEKHUCHbIM ra3. B ra3oo0pa3HOM COCTOSHUM OH CYIIECTBYeT MpPH OOBIYHBIX
temreparypax. OH COIEpKUTCS B BO3AYyXE, BBIIEISETCS B MPOLECCE ABbIXaHUS KXUBOTHBIX U
pacteHuid. I1y3bIpbKy JIMMOHAA — TOT CaMBbIil YITIEKUCIIBIN Ia3.
[Ipu NOBBILLIEHHOM JAaBICHUH 3TOT I'a3 MPEBPAIIAETCS B KUAKOCTh (KUAKAs yIiiekuciaora). B

MUIIEBON MPOMBINUIICHHOCTH HCIIOJIB3YCTCA KaK KOHCCPBAHT U o0o3HavaeTcd Ha YIIAaKOBKE T10[
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koznoM E 290, a Takke B KaueCTBE pa3pbIXJIUTEIS TECTA.

[Ipu cunpHOM oxnaxkaenuu (1o MuHYC 78,5 rpamycoB llenbcus) OH KpUCTaUIM3yeTCS U
CTAHOBMUTCSI TaK Ha3bIBAEMBIM CYXUM JIbJIOM, KOTOPBIM IIMPOKO MCIIOJIB3YETCSI B TOPrOBIE IS
XpaHEeHUsI 3aMOPOKEHHBIX NMPOAYKTOB B pedprrkepaTopax.

VYriexucnblili Ta3 He UMeEeT I[BeTa U 3arnaxa. B 0ObIYHBIX YCIOBUAX OH HE MMeeT U BKyca. OH
HE TOAIEPKUBAET TOPEHUE, TIO3TOMY €r0 UCIOIb3YIOT B OTHETYLIUTEIISAX.

VIieKkucblil ra3 COIEep KUTCS B MOJIE3HBIX HCKOTIAEMBIX: yIiie, He(TH, Topde, N3BECTHSKE.

OCHOBHBIMM HCTOYHMKAMH YIJIEKHCIOTO Tra3a, CBS3aHHBIMHU C JACSITEIBHOCTBIO YEJIOBEK,
ABIIAIOTCS:

* TPOMBILUIEHHBIE BHIOPOCHL, CBS3aHHBIE C MTPOLIECCAMH CTOPAHUS;

* aBTOMOOWJIBHBIM TPAHCIIOPT.

3aoanus:

1. BomnonHuTe OmBIT, cAenaifTe M 3alUIIMTE BBIBOJA, BOCIOJIB30BAaBIIKUCH  MpHU
HEOOXOIMMOCTH UHBIMHM UCTOUYHUKAMH NH(OPMALIUU:

3amogHUTE TIJIACTUKOBYIO OYTBUIKY BOJOW JIOBEpXy M IUIOTHO 3aBHHTUTE MPOOKY.
[ompoOyiite cxarh OyThUIKy. Temepps mormpoOyiiTe ckaTh OyTBUIKY ¢ ra3upOBaHHON BOAOW WM
nuMoHanoM. YUTo Bbl 3aMevaeTe?

2. 3anogHUTe TAOJIHILY:

Ha3Banue BeniecTBa I'ne HCIOJIB3YCTCA

VYriekucnblii ra3

Cyxoit nen

Kupakas yrmekuciora

Tema 5. 3emns, énympennee cmpoenue 3emau. 3HAKOMCMEO ¢ MUHEPAIAMU, 2OPHOTL
nopoooii u pyooii.

Texcmul 012 umenus:

Teker 1

Bbl y:)xe MHOroe 3Haete o CTpoeHMH BceneHHOW, O ABMKEHHMM IUIaHeT BOKpyr ComHua.
OnHOM U3 ATUX TJIAHET SIBISIETCS 3eMJisl. 3eMiisi — TpeThs TuiaHeTa oT CoJHIla, HO M €JUHCTBEHHAS
noka ruiaHera B COJHEUHOM cucTeMe U M3BECTHOM BceneHHOMN, Ha KOTOpOM NMpOKUBAET pa3BUTAs
¢dbopma xu3HH. MBI )KMBEM Ha YHUKAJIbHOM IJIaHETE, TaK KaK Ha HEH €CTh BOAA. 3€MHBIE OKEaHBI
3aHuMaroT npuMmepHo 70% Bcell OBEPXHOCTH, a B MIyOMHY yxoAsT Ha 4 kM. B xumkoit dopme
MpecHas Bojla HAXOJIUTCS B peKax, o3epax u B (hopMe arMOC(epHOTO BOASHOTO Tapa,

3emiiss MHOTroCJIOiHa (puc.1).
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Buemrnuii ciioii mpeacraBieH
KOpo#. Ero 3amoiHA0T OKeaHNnYECKUe

BHyTpeHHee cTpoeHue 3emni P

O6acceilHbl M KOHTUHEHTBHI. 3eMHas

Kopa 3aHuMmaer 5-75 kM. HawuOGonee

ManTus IUIOTHBIE ~ YacTH  MPSYYTCSl  MOJ

KOHTHHCEHTaMHM, a TOHKHE — IIO[

‘,ﬂnpo 3emHan kopa

OKeaHaMH. Tenepp naBaTe H3yduM
cocTaB 3eMJIM MO CJIOAM: KOpa,
MaHTHs, SIpO.

3eMHasi  Kopa  COAEPKHUT

TAaKHUC  DJICMCHTBI KaK: KHCJIIOPOA

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

xene30 (5%), xkanbiuit (4%), u o 2% Marnus, kanust 1 Hatpusi. OHa co3/laHa B BUJE€ TUTAaHTCKUX
IJIACTHH, KOTOPbI€ JBUTAIOTCS MO XKUJAKOM MaHThH. Jlanee, TonmmHow B 2890 kM, pacnonaraercs
MaHTus. OHa npeacTaBieHa CUIIMKaTHBIMU OPOAaMH, O0TaTbIMU Ha MarHuil U xeJne3o.

Buytpu 3emnu pacrnonoxeHo siapo. MHTepecHO, 4TO OHO COCTOMT M3 JBYX MOJOBHUHOK:
BHYTpeHHee (TBepzroe) ¢ paauycoM B 1220 KM OKpYKE€HO BHEHIHMM (KMJIKOE — CIUIaB HUKEJIS U
xKene3a) ¢ TOMIHUHO B 2180 km.

[Tnomane moBepxHocTH 3emin coctapisier 510 072 000 kBaapaTHBIX KUjIoMeTpoB. M3 Bcei
TOM TIomanu Tobko 29,2% orBemeHo Ha 3emuto, a 70,8% mokpbeITel Bomoro. To ecth, Ha
nmoBepxHOCTh oTBoAUTCs uIb 149 000 000 kBagpaTHBRIX KUIOMETPOB.

BriepBele mMaccy 3emun omnpenenun momiaHiackui nokrop H. Makenmun B 1774 rony. Ilo
pe3yabTaraM BBIYMCIEHUH, Macca IUIaHeThl cocTaBuia 5,879 CeKCTUIUIMOHOB TOHH. B Hacrosiee
BpEMS ATOT [OKA3aTeNb COCTABISACT 5,976 CeKCTHIIIIMOHOB TOHH (IpuOan3uTenbHo 6-1024 kr).

Paccmorpum coctaB 3emHON KOpbl. Camblii HIDKHMM CIIOH 3€MHOM KOPBI COCTOUT W3
0azanpra. ITO TEMHO-CEphIi KaMeHb. BynkaHbI, u3Bepras JiaBy, BMECTE C HEl BBHIOPACHIBAIOT Ha
MMOBEPXHOCTh UMEHHO 0a3albT.

Crenyrommii ciod — rpaHuT. JTO TBEpAas TOpHas 3E€PHHUCTAs MOPOAa, COCTOMT U3 KBapIia,
IIOJIEBOTO ILIIATA W CIIFOABL. | paHUTHBIN CIIOM UMEETCs TOJIBKO B TOM YaCTH 3€MHOM KOpPBI, KOTOpas
HaxoAMUTCs oA MaTepukamu. [1og MOPCKUM THOM CJ10si TpaHUTA HET.

Crnenyromuii cioif — ocaiouHble TOpHBIE MOpoabl. OHU CO3/1al0TCs MyTeM MpeoOpa3oBaHuUs
opraHuuyeckux BemlecTB. Hampumep, kaMeHb HM3BECTHSK oOpa3oBaH M3 pakymek. K ocagouHbiM
MOPOaM OTHOCSTCSI YTOJib, TJINHA, TIECOK.

[Mocnemumii cmoit —3emuisa. [la, Ta camasi 3eMiis, KOTOPYIO MbI 0OpabaThiBaeM B HaJExKIe

MOJTY4YMTh OoraThiil ypokail. TommunHa 3eMHOM Kophl KoseOsercs oT 5 10 70 kM.
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3aoanua:

1. 3anonHuTE TAOIHILY, UCTIONB3YS HH(POPMAIIHIO, COAEPIKAIITYIOCS B TEKCTE.

HazBanue CJIO€B, U3 KOTOPBIX COCTOUT 3emirst Kakne xumMudeckne 311eMeHThI COACPIKUT

2. IlpunymaiiTe 3arojIOBOK TEKCTa.

3. Bomonnure aBa pucynka. Ha ogHoMm m3o0pasurte cTpoeHHE 3€MHOM KOPBHI (CIIOH) IO
OKEaHOM, Ha BTOPOM — CTPOCHHE 3€MHOM KOPHI 1o MaTepukoM. OOBSICHUTE, Kak OyIyT OTJIMYaThCS
PUCYHKH.

4. Ha3oBuTe, KaKue BELIECTBAa U3 COCTaBa 3€MHOW KOPBI U JUISA YEro MCIIOIb3yeT YEeIOBEK B
CBOEH JKH3HEACATEILHOCTH.

5. Kakne moHATHS U3 TEKCTa, OTHOCAIINECS K CTPOCHUIO 3eMITH, BaM YK€ ObIIIH N3BECTHBL.

6. HasoBute u3 Tekcra TPHU IMOHATHA, C KOTOPBIMHU Bbl BCTPETUIINUCH BIICPBEIC.

Texker 2

B npupone HacuuThIBa€TCSI OTPOMHOE KOJIMYECTBO MUHEPAJIOB M TOPHBIX mopoA. /Jis Toro,
YTOOBI TOOJMKE TO3HAKOMUTCS C WX MHOTOOOpa3HBIM MHPOM, COBCEM HE 00s3aTelabHO
OTIPABIATHECA B TIOXOA IO TOPHBIM cHCTeMaM WM paBHUHAM. COBPEMEHHOMY YEIIOBEKY
JIOCTATOYHO MPOCTO MPOTYIATHCS [0 POAHOMY FOPOAY U BHUMATENBHO OITISIAETHCS BOKPYT.

Hoporu, 3manusi, CTaHIIMM METPOIOJIUTEHA, SKCIOHATHI XYAOXKECTBEHHBIX MY3€€B — BE3JIE
MOXXHO OOHApYyXUTh TOPHBIE MTOPOABI 1 MUHEPAJbL. B crienuanu3upoBaHHBIX MUHEPAJIOTUYECKUX U
TeOJIOTMUECKUX MY3€IX MO)KHO IMOJIyYUTh DIIYOOKHME 3HaHHUsS IO TEOJIOTMM M OJHOBPEMEHHO
MONIF000BATHCS KPACOTOW PEAKUX MPHUPOAHBIX JKCIOHATOB. HauHeM ¢ MUHepPaJioB — MPUPOTHBIX
o0pa3oBaHMii, 00JaTAOIINUX OTHOCUTEIFHO MPOCTHIM M OJHOPOAHBIM CTpoeHueM. MuHepanorus —
HayKa O MHUHEpajaxX — OJHA M3 JIPEBHEUIIUX TE€O0JOTrMYeCKHX HayK. Mup MUHEpasIoB HACTOJBKO
MHOTOJIMK, YTO CYHIECTBYET HEOOXOIMMOCTh B HX KJIacCH(UKALUU MO pPa3HbIM IPU3HAKAM.
MuHepanbl, COCTOSIIINE U3 OAHOIO XMMHUUYECKOTO 3JI€MEHTA, Ha3bIBAIOTCS «camMopoaHbie». Bce Bbl
MUIIeTe WU PHUCYeTe MPOCThIMU KapaHfamiamu. [pudens y HUX caelaH W3 MHUHepaa Tpadur.
Xumuueckast popmyna sroro muHepana — C. Takoi xe dopMyrnoit obmazaeTr MUHEpas, 3a MHOTHE
CTOJIETHS CTABIIMI MOMYISPHEUILIUM U IOPOTUM JparolieHHbIM KaMHEM. DTO MUHEpa ajamas!

K cnenyromeil rpynne — OKCHIOB W THUIAPOKCUIOB — OTHOCUTCA OJWH U3 CaMbIX
pacupoCTpaHEHHBIX B 3eMHOW KOpe MUHEpalioB — KBapil . KBapi ierko HallTH Ha Oepery peKku Win
o3epa, OOHAPYKUTh B Kyu€ CTPOUTENbHOro ImeOHs. Ho 3TOT HeB3pauHbIi, MPO3pavHbIi WU
MOJIOYHOTO IIBETa «KaMyIIeK» HuMeeT Oojee 15 pa3HOBUIHOCTEH: HMCKPSALIUNCS aBaHTIOPHH,
CJIOMCTBIN MONYIparoleHHbI arar, (pUOJEeTOBBI aMETUCT, peadaliiuii Mpo3payHeUIInil TOpHbII
XpycTajb, YepHBIM MOPHOH, IIPA3e€M TI'YCTOTO 3€JEHOr0 OTTEHKA, JbIMYATHIN payXxTomnas, TMMOHHBIN
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MOJIYAPArOUEHHbIM LUTPUH WIM HANOMUHAIOMIMI IV1a3 KOIIKM KOLIAuui Ia3. bonbmMHCTBO U3
pPa3HOBUAHOCTEH KBaplia OTHOCSTCS K IOJAEJIOYHBIM WM MOJYIParoleHHbIM KaMHSIM H
HCIIOJIb3YIOTCS B FOBEJIMPHOM JIEJIE.

K rpymnne okcumoB OTHOCUTCS MUHEpas, CHOCOOHBINA 3aCTaBUTh CTPEIKY KoMIaca, OeneHo
BEpPTETbCA IO Kpyry. OTO MHUHEpaJl MarHeTUT WJIM MarHUTHBIA Jkene3HdaK. OCOOHSKOM B
KIacCU(PUKAMU CTOSIT OpPraHWYECKHE MHUHEpanbl (KaJdbLWT), JIMIICHHBIE KPUCTAJLUTUYECKOU
CTPYKTYpbl. K HUM OTHOCATCS XK€MYYTr M SHTapb. JKeMuyr — 3TO €IMHCTBEHHBIH U3 IOBEJIUPHBIX
MaTepHaoB, OOpa3yloLIUiics B TeJe MOJUIIOCKOB M BIOJHE BEPOATHO, OIUH U3 JAPEBHEHIINX
KaMHEH, NCTOIb30BABIINXCS B KAUECTBE YKPAILICHHUS.

Jpyroii MUHEpPAJI 3TOM TPYIIIBI UIMEET MHOTO NO3THYECKUX HA3BAHUM — «TOPSAIIUN KAMEHbY,
«Jap COJHIA», «CJIE3BI MOPs». DTO SHTAPb WM HCKOMaeMas cMmoia. B Kamiusx sHTapss MOXHO
OOHapYyKUTh 4Yellyro pbl0, 0a0o4eKk W APEeBHUX XKyKoB. W3 siHTaps Oblia BBIMOJTHEHA OTIEIKA
JIeTeHJIapHOM SIHTapHOW KOMHAThl B JIETHEH PE3UIEHIMH POCCUMCKUX umIepaTopoB B llapckom
Cerne.

Kak ’xe ommuuth oAuH MHHEpan oT japyroro? B stom Bam momMoryr ocoOble
JIMAarHOCTUYECKHE MPU3HAKMU: BHEIIHHWI BUJ MUHEpaja, ero IBeT, OJeCK, TBEPIAOCTb U JApYTHe.
OcoOBbIX CBOMCTB MM TUAarHOCTUYECKUX MPU3HAKOB Y MUHEPAJIOB JOBOJILHO MHOTO. [103TOMY MBI
PaccMOTPUM TOJIBKO T€, KOTOpPBIE JIETKO OINpENeNuTh, HE oOnajgas CHelUalbHBIMUA 3HAHUSMU B
MUHEPAJIOTUH.

Bo-niepBeix, 1Bet. l[BeT MmHepama — mepBoe, 4TO Opocaercs Ham B riaza. Hexotopwie
MHUHEpaJIbl MOTYT UMETh TOCTOSHHBINA I[BET WJIM OTTEHOK, APYTU€ — MEHSIOT €r0 B 3aBUCUMOCTH OT
npumeceil. Hanpumep, KMHOBapp BCerza KpacHas, a cepa — UMEET XKeJTble OTTeHKH. K MuHepanam
C HEMOCTOSHHBIM, MEHSIOLIMMCS 1IBETOM MOYKHO OTHECTH Y)K€ YINOMSHYTbIM HaMu KBapil. MHOTUM
M3BECTHBI IParoleHHble KaMHH — KpacHBIM pyOuH, CHHUI candup.

He oOnamas cneunuanbHbIMH 3HaHMSAMU MOXKHO OINpPENEIMTh TBEPAOCTb MHUHEpaa.
N3ydaemblii MuHepan nuOO IapamaeTrcs 3TallOHOM U TOTAAa €ro TBEpIOCTh HUXKe, JTUOO0 He
Laparnaercs U TOT/a ero TBEpAOCTh Bblllle dTajoHa. Haumenee TBepblil B 1IKajie — MUHEpAJ TaJIbK,
caMblil TBepAbIA — anMa3. Hanpumep, HCbITyeMBI MUHEpaJl LapanaeTcs TOna3oM, a caM Laparnaer
amatuT. 3HAUMT, HAIl MUHEpPall MMEET TBEPAOCTh, AaHAJOTHYHYIO WIHM ONU3Kyr KBapiy — 7. Jlms
OTIpeIeJIEHUs] TBEPIOCTH MHUHEpaJia COBCEM HE 0053aTeNIbHO UMETh 3TAJIOHHYIO IIKAJTy TBEPAOCTH.
MOoKHO BOCIIOJIB30BAaThCsl TEM, YTO «IOf pykKoi». HOrore Ha pyke mmeer TBEpAOCTb 2, MEIHas
MoHeTa — OoJiee 3, cTajgbHOM HOX — Ooiee 4, cTekio — Ooee 5.

Hexoropeie MuHEpaibl UMEIOT BKYC (CUJIBBUH), IPYTHE — TOPAT (cepa), TPETbU — IUIABSITCS U
W3JAI0T TIPU 3TOM MPHUSTHBIN 3anax (sSHTaph). YeTBEepThie — pacTBOPSIIOTCS B BOJE (TAJUT), MATHIE —

KOBKHUC (SOJ'IOTO) n T.AO. OHpeI[eJ'II/IB OCHOBHBIC JOHMArHOCTHYCCKUC IIPU3HAKHW MHUHECPAJIa, B
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JaJTbHEHIIEM MOXHO BOCIIOJIB30BATHCSA CIPABOYHUKAMHU-ONPEACITUTESIIIMA MUHEPAJIOB M TOPHBIX
MOPO/T, YTOOBI Y3HATH €T0 HAa3BaHHE, OCTAILHBIC CBOMCTBA U 001aCTH IPUMCHCHUSI.
3aoanun

1.3anomHNTE Ta6J'II/ILIy, HUCTIOJIb3Yys MaTepuall TEKCTA. B kneTkax ctaBsaTcs 3HAKU «+» U «-»

Ha3Banue Berpeuan He Bunen au Capian VY3nan Hpasurcs
MUHEpAJIOB — TaKou pasy Ha3BaHUE CerofHs Ha3BaHUE
Pa3HOBUAHOCTEN MUHEpal
KBapua

2.3amonHnTe TaOIHILY, HCTIONB3YS HHGOPMAITUIO U3 TEKCTa

HasBanue rpymniisl MUHEpajIoB [Ipumepsl MuHEpasos, CBolicTBa 3THX MUHEPAJIOB
OTHOCSIIIUXCS K TPYIIIE

«CaMOPOIHBIC)

OKCHJIOB ¥l TUJIPOKCHJIOB

OpPTraHN4YCCKHUEC MUHEPAJIbI

3.CocraBbTe alropuT™M JEHCTBUI IS ONIpEeIeHHs TBEPAOCTH MUHEpaa.

4.Pemute 3amauy: Mmeercs obOpazer; MuHepana. OH 1apamnaeTcsi CTEKJIOM, HO caM I1apamnaeT
MEeIHYI0 MOHeTy. B Kakux mpenenax HaxoIWTCS 3HAYEHHE €ro TBEPAOCTU. TBepIOCTh METHOM
MOHCTHI U CTCKJIAa HaﬁHH B TCKCTC.

5. 3anumure Ha3zBaHUI FOPHBIX TTOPOA, KOTOPBLIC HUCIIOJIB30BAJIMCh IMPHU CTPOUTCIILCTBC B
MockBe, B TOM MOPSIIKE, B KAKOM OHU MPUBEICHBI B TEKCTE:

Munepansl cijaraioT ropublie Nopoabl. UToObl NO3HAKOMUTBCS C TEM, KaK 4YeJIOBEK
WCIIONIB3yeT TOPHBIE TMOPOABI, COBEPIIUM HEOONBIIYI0 SKCKYpCHIO MO0 cToiuile Poccuiickoit
®eneparun — ropoxy MockBe U BHUMATEIIbHO MOCMOTPUM IO CTOPOHaM. ABTOMOOMIIBHBIE TOPOTH
ropojia MOKPBITHL ac(aibToM, KOTOPHI MPOU3BOIUTCA U3 CMECH OMTYMOB C TPaBHEM M IMECKOM.
I'paBuii, mecok — 006JIOMOYHBIE OcagoYHbIe TOpHBIE Topoabl. [Iporynsemcs no KpacHoii miomaam.
Ona BbIMOIIIEHA JUa0a30M — BYJIKAaHWYECKON TOPHOW MOPONOH, MO COCTaBy OJIM3KOM K 0a3ajbTy.
beirokamenHrle XpaMbl CTOJIMIBI TOCTPOCHBI K3 HU3BCCTHAKA — OC&HOHHOﬁ FOpHOfI MOpoOabL
XUMHUYCCKOTO UK OPraHUYCCKOTO MPOUCXOKIACHUS. IloctameHTHI IIaMsATHHUKOB, Ha6epe>1<HHe PCKU
MOCKBBI, IIOKOITU 31aHUN M TIOJBI HA MHOTUX CTaHIUSX METPO BBIMOIHEHBI U3 KUCIOHN, TTTyOMHHOMI

MarmMaTu4eckoi Mopobl TPaHUT Pa3HOOOPA3HBIX OTTEHKOB U TEKCTYP.

Tema 6. Ammocegepa 3emnu

..Ammocgepa oocusnsem 3emnio. Okean, mops,
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pexu. Pyuvbu, pacmenus, scusomuule, 4eio8ex — 8ce
Jrcueem 6 ammocghepe u 6Onaeooaps eu. 33emis
niasaem 6 6030YUHOM OKeaHe, €20 80JIHbl OMbLBAIOM
KAK 6epuiUHbl 20p, MaK U UX HOOHOMCUS, A Mbl
JlcueemM Ha OHe 9MOo20 OKeaHd, CO 6ceX CMOPOH UM
oxeaueHHvle, HACKBO3b UM NPOHUKHymule... He kmo
UHOU, KAk ammocgepa NoKpvisaem 3elleHbl0 HAulU
nos U jiyea, numaem u HeNCHbuIL YEemokK, KOmopbim
Mbl 1H00YeMcsl, U 2POMAOHOe, MHO208EK080E 0epeso,
3anacarowee padbomy COIHEUHO020 Jy4d, UMOObl
0moams HaAM ee 6noCae0Cmeull. ..

K.®nammapuon

Texcmul 012 umenus:

3emisi okpykeHa artmocdepoit. D10 armochepy K. dmammaproH Ha3Baa BO3IYIIHBIM
okeaHoM. [lo cBoemy CTpOEHHIO BO3AYIIHBIM OKEaH HAIIOMHUHAET JOM. Y HEro TOXKE €CTh CBOM
«OTAXKK».

IlepBolii «3Tax» — Tpomocepa. DTOT ciIoil MpocTUpaeTcs, B cpeaHeM, A0 11 kM Hax
YPOBHEM MODsI, U TEMIIEpATypa B HEM NAJAET C BHICOTOM.

Bropoii «atax» — crparocgepa. OH pacnionaraerca Mexay 11-M u 55-M kM Hag ypoBHEM
MoOpA. 371eCh LAPCTBO CTY)KU C MPHUOIM3UTENBHO MOCTOSHHOM Temmeparypoil 40 rpaaycoB HUXe
HYJIA.

Tpetuil «atax» — Me3ocgepa. ITOT ClI0 3aHUMAET IPOCTPAHCTBO MEKAY 55-M u 80-M KM
OT TOBEpPXHOCTH 3emiu. Bo3ayx 31ech CHIBHO pa3pekeH. XapaKTepu3yeTcs IOHMKEHHUEM
Temmeparypsl ¢ BeicoToii; MakcumyM (0°C) Temrieparypbl pacioiioeH Ha HW)KHEH TpaHuIle, ocIie
4ero TemMreparypa HaumHaeT yobiBarh 10 —70° wim —80°C .

YeTBepthil «3Tax» — TepMocdepa. Bo3znyx eie cuibHee pa3peikeH. 3/1eCh HEBUJAHHAS
xapa — 1000-2000 rpaxycos Llenbcus.

[TaTeIit «dTax» — K30cdepa, T.e. BHENIIHISA 00om0ouka arMocdepsl. Beicora storo ciost 500-
600 kM. Bo3ayx 31ech pa3pekeH ele cuibHee, ueM B TepMmocepe. Temrmeparypa Bo3ayxa, Kak v B
TepMmocdepe, 31ech BBICOKA U MPOCIEKUBACTCS CIA0BIH POCT TEMIEPATyphI C BBICOTOM.

Mpbl KMBEM Ha [HE BO3AYIIHOIO OKeaHa. Bciencteue cBOEH TSAXKECTH BEPXHHE CIIOU
BO3/lyXa, MONOOHO BOJIE B OKEaHe, NaBAT Ha HW)KHHUE CIIOM M COKUMAalOT UX. BO3AyIIHBIN CIOH,
npuieraromuii Kk 3emse, UMeeT HauOONbIIYI0 IUIOTHOCTh. Bce Tena, Haxonsdmmecs Ha 3emie,
WCTIBITHIBAIOT ~ J1aBleHHWe Bcell armocdeprl. Ero Has3pBaloT arMoc(epHbIM  JaBICHHEM.
AtMocdepHoe naBieHue yMeHblIaeTcs ¢ BbIcOTOM. Tak, aTMochepHOe AaBiIeHHE Ha BEPXHHUX
3Takax BBICOTHOTO 3/1aHHSA MEHbBIIE, YeM Ha MepBoM JTaxke. s u3mepeHus armocdepHOro

NaBJICHUS UCTIONB3YIOT pHOOpsl. OUH U3 HUX — OapoMeTp-aHepOUSI.
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3adanus:

1. IIpoBeanTe SKCIIEPUMEHT M TMONPOOYiTEe 00BsCHUTH Halmomaemoe siBieHune «Boma B
MIEPEBEPHYTOM CTaKaHey (pHc.2).

Hanelite B crakan Boay 10
camoro kpas. [IlpukpoiTe cTakaH
JUCTOYKOM  IUIOTHOM  Oymarm W,
npuzepxuBas ~ Oymary  JIaJOHBIO,
OBICTPO TIEPEBEPHUTE CTaKaH KBEPXY
naoMm. Temepsr yOepute nagonb. Bomga
U3 CTaKaHa HE BBUILETCS.

2. JlaBnenue armMocdepHOro

BO31yXa Ha Oymary OoJjblle JaBICHHS

BOJbI Ha HEC. HpOI[OJ'I)KI/ITe MMPEAJIOKEHNUE CIIOBaAMU M3 OIMMMCAaHUA SKCIICPUMEHTA! «Boz[a M3 CTaKaHa
HC BBUIMBACTCs, IIOTOMY YTO...»

3.3anomHuTe TAaOIHILY, UCTIONB3YS HHPOPMALINIO, COAEPIKAIIYIOCS B TEKCTE.

PucyHok 2
HasBanue ciioeB, n3 KOTOPBIX Bricora ci0s Hax ypoBHEM OcobOeHHOCTH U3MEHEHHUS
coctout armocdepa Mopst TEMIepaTypsl

4. TIpuBenute mpUMepsI MPOSBICHHS aTMOC(HEPHOro AaBlIEHUs BOKPYT HAC.

5. I[IpounTaiiTe TEKCT U BCTaBHTE MPOIYIICHHBIE CIIOBA:

Haxonmsce Ha BBICOKOM TOpe, ajJblIMHUCTBI 3aBUHTUJIM KPBIIKY IYCTOM IIACTUKOBOWU
Oyreuiku. Korma oHM CHYCTHIMCH K TOJHOXHIO TOPBI, TO OOHAPYKWJIH, YTO CTCHKH OYTBUIKH
HEMHOTO CMSTHl M BJAaBIEHBI BHYTpPb. ByThinka Obla 3akphiTa, M TemImepaTypa Bo3ayXa B Hel
ocTaBaJlach NMOCTOSIHHOM, CIeI0BaTeNbHO, JaBICHNE BO3yXa B OyThUIKe He MeHsu10ch. CHapyXu Ha

OyTBUIKY JICHCTBOBAJIO nasienue. Ilo mepe crmycka ¢ ropsl

JaBJICHHUC 1 IOCTCIICHHO CXKUMAJIO CTCHKH GYTBIJIKI/I.

Tema 7. Ynuxkanvnocms nianemst 3emsn. Ycinoeusn 0sa cyuieCmeo8anus Hcunu Ha
3emae. Ceolicmea Hcuevlx Op2anHu3IMos
«Bce mvl naccasxcupvl 00HO20 Kopabia nNo umeHu
3emna, a 3nauum, nepececms U3 He20 NPOCMO HEK)-
o0a. Bom nouemy 6ce oicumenu nianemul OOJIHCHB
coobwa cnacamo c80tl 0OUULL OOM»

AnTtyaH ne CeHT-OK3100€pH
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Bonpocul ons obcyymcoenusn:

— Cornacael 1 BbI ¢ (hpaHIty3ckumM nucatesnem? [louemy?

— O yéM 3acTaBiseT 3ayMaThCsl 3TO BbICKa3bIBaHUE?

— Kakue npo06iemsbl, KOTOpbie TPEOYIOT OT JIF0JIe HEOOXOAUMOCTH «CIacaTh CBOW OOIINA
IIOM», BBl MOYKETE Ha3BaTh?

— Ilouemy 370 BrICKa3bIBaHME cTaj0 dnUrpagom 3ausatus? O yuem Oynem ropoputh? BaxHo
JIK 3TO JUIs Bac, mouemy?

Texcm Onsa umeHnusA:

YHUKaNbHOE pa3HOOOpa3ue MOBEPXHOCTH 3eMIIM MPOSBISAETCS HE TOJBKO B YepeIOBaHUU
BOJIbI U CYIIU. 3€MHasi MOBEPXHOCTh — OIPOMHAsl MO3aMKa U3 TMTaHTCKUX PAaBHUH U BBICOKUX TOp,
HETPOXOJIUMBIX JIECOB H ITyCThIHB, OOJBIINX TOPOIOB U HE OCBOSHHBIX YEIIOBEKOM IPOCTPAHCTB.

Ha 3emne BpiaenstoT 4 npupoaHbIE 000I0YKHU:

JIutocdepa — TBEpnas obonouka 3emian. COCTOUT U3 3eMHOU KOPBI U BEpXHEW YacTU MaH-
THUH.

I'mapocdepa — Bonnas obonouka 3emnu. E€ npunsto nenuts Ha MUpoBOM OKeaH, KOHTH-
HEHTaJIbHBIE IOBEPXHOCTHBIE BOJIBI U TIOJJ3MHBIE BOJIBI.

ATmocdepa — rasosas 000J04Ka, OKpyXKarolias iaHeTy 3emiro. BHyTpeHHss e€ moBepx-
HOCTh TOKPBIBAET ruApochepy U 4aCTUYHO 3€MHYIO KOPY, BHEIIHSS TPAHUYUT C OKOJIO3EMHOM Ya-
CThIO KOCMHYECKOI'0 ITPOCTPAHCTBA.

Bbuocdepa — obonouka 3emin, 3acenéHHas )KUBBIMH OpTaHU3MaMU, HAXOSIIASICS TMOJ UX
BO3/ICHCTBUEM U 3aHATAsl MPOAYKTAMH UX KU3HEIEATEIbHOCTH.

['maBHasi 0COOEHHOCTH 3eMJIM — TO, UTO OHA SIBJISIETCS MJIAHETOW JKU3HU. 3/1€Ch CIOXKHINCH
HE0OXO0IMMbIE YCIIOBHS JJIsl CYIIECTBOBAHMS )KUBBIX OPIraHU3MOB:

— arMocdepa 3emMiId IPOMyCcKaeT JOCTaTOYHOE KOJIMYECTBO COJTHEUHOTO CBETA;

— HEBUJMMOE MarHUTHOE MOJie B HeApax 3eMIM 3aIUIIAeT €€ OT BPEIHOTO KOCMHYECKOTO
U3ITy4YEHUS;

— BOJa Ha 3emiie CyHIeCTBYET B 3-X COCTOSIHUSIX: Ta3000pa3HOM, TBEPJIOM U KHUJIKOM;

— pacTeHHsi, BOSHUKIIIKE Ha Ccylle 3eMJIH, YBEJIMYMIN KOJIMYECTBO KHCIOpOia B aTMocdepe.

3aoanusa:

1. Odopmute nnpopmarmio, corepkallyrocs B TEKCTe, B BUA€ TaOIHUIIbI WIH Ipad-CXeMBbl.

2. Kak Bbl MOeTe Moy4acTBOBaTh B oxpaHe MHUPOBOTO OKeaHa OT 3arpsi3HEHUs, Bedb 10
ommxkaiimero Mmops 6osee 1000 kutomerpoB? CocTaBbTE BOZMOXKHBIH TUIaH JIEHCTBHM.

3. BeigenuTe OCHOBHYIO MBICIIb B HHIKETIPEICTaBIEHHOM Tekcte. [IpeiokuTe 3aroioBok

TCKCTA:
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ConHile urpaet oueHb OOJBIIYIO POJb B XKU3HU Halllel IUIAHEThl — OHO MCTOYHUK CBETa U
teria Ha 3emute. COJTHIIE OCBEIIAET M COTPEBACT HAIly TUTAHETY, 03 3TOro He OblIa Obl BO3MOXKHA
KHM3Hb Ha HEH HE TOJIBKO YeJIOBEKAa, HO Jla)Ke MUKpOOpraHu3MoB. COJIHIE — IVIaBHBIA (XOTS U HE
€/IMHCTBEHHBIH) ABUraTeb MPOUCXOAALINX Ha 3eMJIe ITPOLIECCOB.

4. BcraBbTe IpOMyIEHHBIE CI0BA:

3HaueHue atMocdepsl A )KU3HU Ha 3emIie:

- OT MCTCOPHUTOB 1 OIMACHOTI'0O KOCMHUYCCKOI'O U3JIYYCHUA,

- TCIIJIO B HOYHBIC YacChl,

- KHUBBIC OpraHU3MBbI HCO6XOI[I/IMBIM JJIA ABIXaHUSA KUCJIOPOAOM;

- YIJIEKUCIIBINA Ta3 U1 NTUTAHUs PACTEHUM;

- yepes COBEpUIAETCS] KPYTOBOPOT BOJIBI.

5. CocTaBbTe BOIIPOCHI K CIIEAYIOIIEMY TEKCTY.

XKupoii Mup oueHb MHOTOOOpaseH. CylIecTByeT OKOJIO 2 MIIH. BHUJOB YXHBOTHBIX, OKOJIO
500 ThIC. BHJIOB PacTeHHI, COTHH ThICSY IPHOOB, THICSYU BUIOB M €Ile OOJIbIIE MTAaMMOB OaKTe-
puil. MHorue Bubl enie He onucaHbl. CTPyKTypHas CIIOKHOCTb, TUIIBI IUTAHUS, )KU3HEHHbIE LIHK-
JBI, UICTOPHYECKUN BO3PACT ITUX TPYII OPraHU3MOB OYEHBb CHUIIBHO pasznuyarorcs. Ho Bce opra-
HHU3MBI JIOJDKHBI IMETh HEYTO OOIlee, YTO OTIUYAI0 Obl UX OT HEXKHUBOH MPUPOBLL. ITO OOMEH Be-
IIIECTB M SHEPTUH, CIIOCOOHOCTh K Pa3MHOKEHHUIO U PAa3BUTHIO, H3MECHYMBOCTh U YMEHHE IPHUCIIO-

cabIMBaTHCS K YCIOBUSIM CPEJIbI.

6 kaacc
Tema 1. Teno u sewyecmeo. @opma, 06vém, nnomnocms. Macca. Hsmepenue maccot me.
Eounuuywvt maccut

Texcm Onsa umeHus:

Ou3MKU Ha3bIBAIOT (PU3MUECKUM TEJIOM WM MPOCTO TENIOM Jt000i mpeamer. DT0 MOXKET
OBITh YETIOBEK, aBTOMOOMIIb, 3eMJIsI, OKpYXkKarolas ee arMmocepa 1 1axe TyMaH, 00pa3yroIuics us3
BOJISTHOTO TIapa MPU KUTICHUH BOJIBI.

JIroboe (hu3mueckoe TeIo COCTOUT M3 OIHOTO WM HECKOJBKUX BemlecTB. MHOTIa Ha3BaHUE
BEILIECTBA OTPAXKAETCSA B Ha3BAaHUU TEJa: HAIPUMEP, Mbl TOBOPUM: «MEJHBII MPOBOJ», CTEKIISHHBII
CTakaH, MeTaJulMueckas uria, (asHcoBasl Tapeika, Pe3WHOBBIA Ms4, JoxkaeBas kars. CBoiicTBa

BCHICCTBA NU3Yy4YadCT HC TOJILKO (bHBI/IKa, HO Y OJIM3Kas K Hel HayKa XUMMHA.

Kaxnoe (usndeckoe Teno WM SBICHUE XapaKTepU3YeTCs

OIpCACIICHHBIMHA (1)I/I3I/I‘-IGCKI/IMI/I BeInuYuHaMH. Bort HCKOTOPBIC IMPHUMCEPBI
(pI/ISI/I‘-ICCKI/IX BCJIMYMH: MacCCa, CKOPOCTh, 06’BCM, BpeMs, TEMIICpATypa,

JUIMHA.
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[Tpu n3yyeHun Tein u sBIEHUI HEOOXOAMMO MPOU3BOAUTH U3MEPEHUS (PU3NUECKUX BEJIMYHH.
Kaxnyro (u3nyeckyro BEIWYMHY HW3MEPSIIOT B ONPEACIICHHBIX EIWHHIAX, KOTOpbIE Ha3bIBAIOT
eIMHUIIAMU U3MEpEeHUs TaHHOM BennuuHbl. Hampumep: ¢usuueckas BennuuHa — macca. Enunnna
M3MEPEHUs] Macchl — KWiIorpaMM. [IpuMepHO Takyro Maccy UMeeT OJUH JIUTP BOJbL. DTO OCHOBHAs
eNMHUIIA M3MEpeHHs1 Macchl. ECTh emie He OCHOBHBIC: TpaMM, MWJUIMTpaMM, TOHHA, IIEHTHEp.
Camblii TIPOCTO# CIIOCOO OMpeieICHHsT MacChl Tejla — B3BEIIMBaHKe Tea (puc.3).

PucyHok 3 IIpn B3aMMOACUCTBUU TeJI, HMMEIOLIUX pPA3HYK0 Maccy, CHIIbHEe
U3MEHHUTCS CKOPOCTh TeJa, UMEIOIIET0 MEHBIIYIO MacCy.

XapaKkTepUCTUKON BellecTBa SBIAETCS (pU3MuUeckas BeJWYMHA IJIOTHOCTh. IlnoTHOCTH
BEIIECTBA PaBHA OTHOUICHUIO MACCHI OJTHOPOTHOTO TeJla, COCTOSIIETO U3 ATOTO BEIIECTBa, K 00BeMy
tena. C TUIOTHOCTBIO Pa3NUYHBIX TBEPABIX, KUIKUAX TET M Ta30B Bbl MOXKETE NMO3HAKOMUTHCS IMPH
MIOMOIIY CTICIUAJIBHBIX TaOIHII.

Bonpocwt ona oocyrscoenusn:

- O 4éM roBOpuTCS B TEKCTE?

- Uto HOBOTO y3HAIH?

- I'me 1 korza BBl CMOXKETE BOCIOIB30BAaThCS ATUMU 3HAHUAMU?

3aoanus:

1. Chopmynupyiite ocoOeHHbIE CBOICTBA BObI, OIIMCAHHBIE B CIEAYIOIIEM TEKCTE.

Bonma — ogHO W3 caMbIX pacmpOCTpaHEHHBIX BEIIECTB Ha 3eMJjie, OJHAKO €€ CBOWCTBA BO
MHOTHX OTHOILICHMAX SIBISIOTCS MCKIIOUMTEIbHBIMH. Hampumep, IIIOTHOCTD MOYTH BCEX BEIIECTB
B TBEPAOM COCTOSTHMM OOJIblIIe, YeM B )KUIKOM. Bosa siBiisieTCsl BaKHBIM MCKJIIOUEHHUEM — IUIOTHOCTh
aba cocrapisteT 0,9 OT MIOTHOCTH BOJBL. DTO, Ka3aloch Obl, MaJO€ OTIMYUE IJIOTHOCTH JIbJa OT
TUIOTHOCTH BOJIBI pa3pyIIaeT TOpHI: MOTABIIas B TPEUIMHBI CKaJl BOJa 3aMepP3aeT U, MPEBPATHBIIICH
B OoJiee «0OBEMHBINY JIe]l, pacIIUpPSET HX.

2. «JlomarHss 1abopaTtopus»:

TpeOyeTcst CpaBHUTH IJIOTHOCTh CaXapHOTo MECKa U IUNIOTHOCTh PEYHOro necka. Onummure,
Kakoe 00OpyIoBaHME HEOOXOAWMO ISl MPOBEACHUS SKCIIEPUMEHTA, KaKue JACHCTBUS BBl JJOJDKHBI
BBITIOJIHUTD, KAKUE H3MEPEHHS TPOU3BECTH.

3. Beiummre u3 TekcTa nepeyrcieHHble pu3nyeckue Tea B Tabimily. YKaKuTe BELeCTBO,

H3 KOTOPOT'O COCTOUT KaXKI0C (I)I/ISI/I‘IGCKOC TCJIO.

dusnueckoe TEIO BemectBo

4. «BHuMaHue, cMepTenbHbId HoMep!» - Tak OOBABISAIOT IUPKOBOM HOMEp, OKAa3aHHbIN Ha

pucynke. Ha camom nu iesne oH Tak omnaceH? Brickakute n 000CHYyiTE CBOE MHEHHE.
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Tema 2. Cmpoenue gewyecmea. Amomol u monexynst. Mooenu amoma.
Texcm Ons umeHusA:
[IpenmnonoxkeHue, 4TO BEUIECTBO COCTOUT U3 MEJIBYANIINX HEBUIUMBIX IJ1a3y YaCTULl, OJHUM
U3 MEPBBIX BBICKA3aJI JPEBHErpeYeCKnil yueHbli JleMokput. OH Ha3Baja 3TH 4acTHIbI aToMamu. Bee
OKpYXaIOIl[e HAC TeJla COCTOAT U3 aTOMOB.
ATOMBI 00BETMHSIOTCS B MOJIEKYIbI. Ha pricyHke M300paskeHbI MOJIETH MOJIEKYJ HEKOTOPBIX

BCIICCTB.

Ce

Moanekyna eodopoda MoneKyna Kucnopoda MoneKyna 8o0bi

Mornekyna BOObl COCTOMT M3 JABYX aTOMOB BOAOpOAa M OJHOro aroma kuciopona. Ilpu
KOMHATHOM TeMmIlepaType BOJOPOA M KHUCIOpPOI — Tra3bl. Boma e mpu KOMHATHOM TemIleparype
HAXOJIUTCS B )KHUJIKOM U Ta3000pa3HOM COCTOSTHUU (BOASIHOM Tap).

Wntepecno! Eciu Bce Tena cocToAT M3 MOJEKYI, TO IIOYEMY Tejla KaKyTCcsl HaMm
CIUTOMIHBIMU? OMNBITHBIM TOATBEPKACHHEM MOJEKYISIPHOTO CTPOEHHUS BEIIeCTBa CTall0 OTKPBITHE
BpoyHoBckoro nBxeHHs. MoneKyabl BellecTBa HENPEPhIBHO JBHXKYTCA. MoJeKynbl BellecTBa
MPUTATUBAIOTCA W OTTAJKUBAIOTCS JAPYT OT JApyra. B razax Moiexyibl HAXoAATCs APYT OT Apyra Ha
pacCTOSHUSX, MHOTO OONBIIUX pa3MEpPOB CaMUX MOJICKYI. B KUAKOCTIX ©  TBEPABIX
KPUCTAIUIMYECKUX TellaX — Ha PAaCCTOSHUSAX, CPAaBHUMBIX C pa3zMepaMu Moiekyl. Ho B TBepabix
TeJax pacrloiokKeHHE MOJEKYT YHMOpsSIOYeHHOEe, a B ra3ax M JKUAKOCTAX — Oecropsgodnoe. ['a3
3aHUMaeT BECh MPEIOCTABICHHBII eMy 00bEM.
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B nauvane 20-ro Beka ydeHbIE YCTAaHOBWJIM, YTO aTOM SBJISIETCS COCTAaBHBIM: B HEM €CTh
Ype3BbIYAiHO MaJIOE€ aTOMHOE PO, BOKPYT KOTOPOTO ABMXKYTCS JIEKTPOHBI.
/"’ = B nanpHeliemM BBIACHUIOCH, YTO U aTOMHOE SIIPO — TOKE COCTaBHOE:
f % OHO COCTOMT M3 IIPOTOHOB M HEUTPOHOB. Mozens aroMa BOAOpPOAA BBINIAIUT
\ O J/  Tak: B LIEHTpE aTOMHOE $IpO, BOKPYI HEro IO opOuTe Bpamaercs OIuH
\\«,__ / AMEeKTPOH (puc. 4). ATOMBI pa3IMUHBIX BEIIECTB UMEIOT Pa3HOE CTPOCHUE.
PucyHok 4

3aoanusa:

1. UroObl MO>XKHO OBUTO YBHIETh MOJIEKYJIY Maciia HEBOOPYKEHHBIM IJIa30M, €€ MPHIILIOCH
Obl yBEIMYUTh B MHJUIMOH pa3. Kakum Obl cTanm TBOM pOCT, eciii Obl Thl YBETUYUJIICS B MUJIJTMOH
pa3? Hailinure Ha KapTe MHpPa HECKOJIBKO CTPaH, HA TEPPUTOPUU KaKIOU M3 KOTOPBIX KaXKIbIA U3
Bac MOT Obl B TAKOM CJIy4ae YMECTUTHCS, €CJIU OBl 3aX0Tel IpUiieub?

2. OmHa MOJIEKyNla YIJIEKHCIIOrO ra3a COCTOMT M3 OJHOTO aroMa YIJIepojia M JBYX aTOMOB
KHCIIOpOJA, LEHTPbl KOTOPBIX HaXO[SATCS Ha OAHOW MNpsMON (aroM yriepona HaXOAUTCA
nocepenune). M3o0pa3ure cxeMaTHYeCKH MOJIEKYIy YIJIEKUCIIOTO ra3a U U3rOTOBBTE €€ MOJAEIb U3
3yOOYHCTOK M IJIACTUJIMHA.

3. Haiimute B TekcTe oOmMMCaHWE CTPOCHMS TBEPHABIX TeJN, >KUAKOCTeH M Ta3oB. Ecmm
IIPEJCTaBUTh, YTO Ka)KJblil YYEHHMK Kjacca — MOJEKYNa, TO, YTO HAllOMUHAIOT YYEHUKH Kilacca:
KPUCTAJUINYECKOE TBEPIOE TEJIO, )KUJIKOCTh UJIH Ia3 B CAEAYIOIIMX CUTYalUsIX:

a) B TOJIIIE Y HOBOT'O pacnucanus’?

0) Ha mepemeHe?

B) BO BpeMs ypoka?

4. HyxHO cocTaBUTb 3ajady, oTBeT koTopoil «Tonpko rasy». Belaenute u3 IMpOYUTAHHOTO
TeKkcTa HHPOPMAIUIO, KOTOpasi UMEET 3HAUeHHUE JJIsl PEeLICHUS 3TOH 3a/1auH.

5. Haiinure B TeKCTe KIIIOYEBBIE CII0BA, OOBICHSIIONINE CTPOCHNE BEUIECTBA.

6. Kakoe ciioBo JuIIHee: MpOTOH, Macca, aToM, HEHTPOH, MOJIEKYIIa, YJIEKTPOH?

Tema 3. Tennogvie aenenusn. Tennoeoe pacuupenue men. Ucnonvzoeanue saenenus

Menno6020 pacuiupenus 01 umepenus memnepamypeol.

Texcm onsa umenus.

B okpyxaroriem Hac MUpe TPOUCXOAAT pa3NudHble GU3NYECKUE SIBICHUS, KOTOPbIE CBA3aHbBI
C HarpeBaHUEM M OXJIAXKACHUEM Tesl. Mbl 3HaeM, 4TO MPU HArpeBaHUU XOJOJHAsl BOJA BHayaje
CTAHOBUTCH TEIUION, a 3aTeM ropsiueid. TakuMu CJI0BaMu, KaK «XOJOJHBIN», «TEIUIbIN» U «TOPSTIU»

MBI YKa3blBa€M Ha pa3JIMYHYI0 TeMIeparypy Teid. SIBIeHHs, CBsI3aHHBIE C HarpeBaHUEM WU
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OXJIAXKACHHUEM TeJl, C U3BMEHEHUEM TEMIIePaTyphl, HA3bIBAIOTCS MEenI08bIMU.

OOHMMM JTaZIOHBIO CTAaKaH TOPSIYEro 4as: TBOS pyKa HAa4HET HarpeBaThbcs, a 4ail Oymer
OCTHIBaTh ObICTpee. DTOT OMBIT MOKA3BIBACT, UYTO MPH KOHTAKTE IBYX TEJI Pa3HOM TemIeparypbl
MEXAY HUMHU TPOUCXOOUT  menionepedaya. DTOT BUA  TEIUIONEpenayd  Ha3bIBaeTCs
mennionpogoonocmuio. OIHU BellecTBa 00JIaJalOT XOpoIlel TEeIUIONPOBOIHOCTBIO (HANpumep,
METaJIbl), a JIPyrue — IUIOXOW TeIUIONPOBOAHOCTHIO (HAampuUMep, HIepCTh, MEpbs NTHL, Oymara,
npoOKa, TKaHb, Pa3TUYHbIC TEIIOU30JIILIUOHHBIE MATEPUATIBI).

[Tonepxu pyKy Haj Topsuedl Oarapeeil OTOMIEHHS — Thl TMOYYBCTBYeIlb, YTO OT Hee
MOIHUMAeETCsl Oosee JIeTrKUid TEeIUIbId BO3MyX, KOTOPBIA HAarpeBaeT TBOK PYKY. OTOT BHJ
Tervionepeiadyr, 00yCIOBICHHBIN MOTOKaMU ra3a WK KUAKOCTH, Ha3bIBAETCS KOHBEKYUEU.

BcenoMHun, kak jkapko ObIBaeT y ropsumero kocrpa. Ho eciau Mexay JIMIIOM M KOCTPOM
pa3MecTuTh XOTs Obl JTUCT OyMaru, JIMIO0 MOYYBCTBYET XOJOA. Tak MpOSBISETCS €IIe OAMH BHI
TeIUIONepelau — Uz yeHue.

Tbl, HaBepHOe, YK€ MHOTO pa3 IOJIb30BAJICS mepMoMempomM — MEAUIMHCKUM, YTOOBI
MU3MEPUTH TEMIIEPATypy Tella, CIUPTOBBIM TEPMOMETPOM, YTOOBI M3MEPHUTH TEMIIEPaTypy BOIBI B
BaHHE WM TEMIIEpaTypy BO3JIyXa Ha YIuIEe. OTO KHUAKOCTHBIE TepMoMeTphl. [lelicTBue
KHUJIKOCTHBIX TEPMOMETPOB O0YCIOBICHO PACUIMPEHUEM KUAKOCTH IPU HarpeBaHuu. TemmepaTrypy
MBI IPUBBIKIN U3MEPSTh B Tpagycax Llenbcus. Temneparypa 3amep3anus Boabl (IpeBpallleHus ee B
nen) paBHa O rpagycam Llenbcusi, Temreparypa kurenus Boabl — 100 rpagycam Ilenmscus. Teneps

Thl 3Haelllb, YTO KUIIITOK — 3TO Boga mnpu Temmeparype 100 rpamycos
Llenabcus.
N . Ho cymecTByIoT U apyrue mkanibl, Hanpumep, mkaiaa dapenreiita,
£} g Peomiopa, KenbpuHa.
' Ha pucynke wu3o0pakeHa »SKCIEpUMEHTaJbHAs yCTAaHOBKA, Ha

KOTOpOfI MOKHO HU3YYHUTH IIpaBHJIa, KOTOPBIC HYKHO CO6J'IIOII8.TL npu

u3MepeHun Ttemnepatypbl. [IpaBuiia mpocThie: TepMOMETP AOKEH OBITh

MTOMEIIIEH B BOAY M HE KacaThCsl THA M CTEHOK cocyra (puc. b).

3aoanusn:

1.3aHI/IH_II/ITe PucyHok 5 HOBBIC ITIOHATHSA, CBA3aHHBIC C TCIIJIOBBIMU
SIBIICHUSIMU, B TOM TOPSIJIKE, B KAKOM OHH BCTPEUAIOTCS B TEKCTE.

2. Onpenenure, Kakas WH(GOpPMAaLKs U3 MPUBEIACHHOTO HIDKE TEKCTa MMEET 3HAYCHUE IS
perieHus npobiaeMbl TypucToB: JKapkuM JETHUM JHEM TYpUCTBI B JIEPEBEHCKOM KOJIOJIEe Habpaiu
YHCTON XOJIOMHOW BONBL. Bomy OHUM pa3nuny B TIIACTHKOBBIE OyThUTKA. OHM OHUMAJIH, YTO BCKOPE
BOo/la Harpeercs. TepMocamMu TYpUCTBI, K COXAaJCHHIO, HE 3alaciuch, HO UM OUY€Hb XOTEIOCh

COXpaHUTBb BOAY ITOHOJIbIIIC XOHOﬂHOﬁ, BCIb CIO TaK HPUATHO OCBCIKUTLCS B Kapy.
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3. OOBsICHHTE JTaHHBIC rpaduKa.
Ceprero mogapviy JOMAIIHIOI METEOCTAHIINIO, B KOTOPOi ObuT TepMometp. Cepreit permin
HOHa6JHO[[aTB, KaK U3MCHACTCA B €0 KOMHATC TCMIICPATypa B TCUCHUC IOHA. Pe?)y.HBTaTbI CBOUX

U3MEpEHHI OH NpeaCcTaBII Ha rpaduke (puc. 6).

Temneparypa, (

4. Ucnonb3yst nHGOpMAIIHIO, OTPAKEHHYIO Ha

S o

rpaduke, yKaXuTe, KaKOe U3 YTBEPIKICHUHN SBIISCTCS

O Tl O S S

BepHBIM: a) ¢ 20 mo 23 yaca B KOMHATE BKIFOUWIIH

- b b o

b o

MOIIIHBIA HAarpeBaTeb;

06) ¢ 16 no 18 wacoB Temmeparypa B KOMHAaTe He

W3MEHJIACK,

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

R L
X RS R R
P

R R

10 14 18 22 Bpems, 4 B) C

10 10 12 yacoB B KOMHATE PE3KO MMOXOJI0IAIIO. Pucyrok 6

5. Ucnonb3ys npenioxkeHHyo HHOpMaIUIO, 1aiiTe ONpeaAeIeHUE MOHATHS «ITUPOMETPY:

[Ipenmonoxum, 4TO B OTHOM M3 HAy4YHO-TIOMYJISIPHBIX TEKCTOB BaM BCTPETUIIACH CIIEIYIOIIAs
bpaza «Hcnonvzosanue H08020 NUPOMEMPA NO3BOIUNLO HAM PEUUUMNb BO3SHUKULYIO NPOOTEMY .

[TosicHeHne 3HaUEeHUS CII0BA «ITUPOMETP)» B CTaThe HE OBLIO, 3aTO B CHOCKAX OBLIO yKa3aHO
3HAYEHHE JBYX IPYTUX CIIOB:

[MupomeTannyprusi — COBOKYHMHOCTh METAJUIypTHYE€CKUX IMPOILECCOB, MPOTEKAOIUX MpU
BBICOKHMX TEMIIEpaTypax;

TUTPOMETP — MPHUOOP AJI U3MEPEHUS BIAKHOCTH BO3AYXA.

3anuuImTe OTBET, MOJb3YSICh «HOPMYIIOM»:

IHupomemp — 5310 (pomoBoii TpH3HAK) + (BumoOBOM

OTJIMYUTENIbHBIN IPU3HAK).

6. C momonipio nHGOpMAIUH B IPEIIOKEHHOM TEKCTE ONPEIENINTEe, KaK Ha3bIBae€TCs CIIOCO0
TEeIUIoNepeiauu, 3a CUeT KOTOPOro 00ecrneurnBaeTcs KpyroBOpoT BO3IYIIHBIX MaccC.

KpyroBopoT BO3AYyIIHBIX MacC Ha MOBEPXHOCTH 3E€MJIH MPOUCXOAUT CICTYIOIIMM 00pa3oMm:
TaMm, TJi¢ TIOBEPXHOCTh HArpeTa CHJIbHEE, BO3yX HarpeBaercsl ObicTpee W pacmupsieTcs. Terbii
BO3/lyX MTOJIHUMAETCS] BBEPX, BO3HUKAIOT BOCXO/SAIME MOTOKU Bo3nyXa. [loHABIINCEH BBEPX, BO3AYX
OXJIAXKIAETCSI, CTAHOBHUTCS 0OJiee TIOTHBIM U TSKEIIBIM; XOJIOIHBIM BO3IyX OIYCKAETCsl BHU3.

7 . IIpenmoxuTe CBOW PEIICHHSI CICAYIOIICH HCUSHEHHOU CUMYAYULL:

AHTOH JKMBET C POIAWTEISIMH B JCPEBIHHOM Jjome (pHc. 7).
B npomeninyio XonoaHyr 3UMY ceéMbe AHTOHA MPUIUIOCH CHIBHO
YBEJIMYUTH PACXONIbl HAa OTOIUICHHE, IMOATOMY JIETOM OBUIO pEIIeHO

3aHATBCH YTCIUICHUCM J0Ma. B CTPOUTCIbHOM Mara3vHe IIpecajiarajucCb
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pa3IuyYHbIe TEIJIOU30JSIIIMOHHBIE MaTepuabl: 1 YTEeIUIEHUs! CTeH ¢ (acajga U BHYTPU JOMa; JUIs
YTEIUICHUS] YepAauHBbIX TIOMEIICHMM; JUIsl YTCIUICHHsS TI0JIOB; OKHA CO CTEKJIOMAKETaMHu,
00eCeYnBaIIMMU XOPOIIIYIO TEIIOM30sIui0. Ho ¢puHaHCOBBIE BO3MOKHOCTH CEMbH ITO3BOJISLIIN
BBIOpATh JUIIb OJIMH U3 BO3MOXKHBIX CIIOCOOOB yTeIUIeHHs 1oMa. Ha kakue BOMpOCH! JOIKEH HATH
oTBeThl AHTOH, 4YTOOBI HamOosee dSPGEKTUBHO PEMUTh MPOOJEeMy YTEIUICHHS JIOMa.
ChopmynupyiiTe 3TH BOIPOCHI.

Bonpocwt ona oocysycoenus:

- UTo MO3BOHIIO BaMU CIIPABUTHCS C 3a/IaHUEM?

- Kakue 3Hanus1, He0OXOAUMO UMETh, YTOOBI BHITOJIHUTH 3TO 3a/1aHue?

- B xakux emni€ >kM3HEHHBIX CUTYAIMsIX BaM HEOOXOIUMBI OyIyT 3HAHUS, TIOJTyICHHBIC Ha
3aHATUU?

- Kakoit MOXHO crenars BHIBOA?

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

Texcm Ons umeHusA:

Bce xopomio 3natoT, uro npu Temmneparype 0°C nen taer. OnbIThl MOKA3bIBAIOT, YTO JH0O0E
KpHUCTAJNINYECKOe TeJIO (B YACTHOCTH, JIFOOOI MeTa) mpeBpaliaeTcs B )KUIKOCTh IPU HArpEeBaHUU
710 OmpenesieHHOl Temmneparypsl. [lepexon BemiecTBa U3 KpUCMANLIUYECKO20 COCTOSHUS B HCUOKOE
Ha3bIBaeTCs IUIaBlIeHUEM. TeMmeparypy, Ipyu KOTOPOW MPOUCXOJUT IJIaBICHNUE JAHHOTO BEIECTBA,
Ha3bIBAIOT MeMnepamypou niaenieHus.

[InaBneHue nbJa 4acTO HA3bIBAIOT TasHHEM. [[1s TOro, 4yTOOBI MPUHECEHHBIM 3UMON C
YIAUIIBI JIe] Hayajl TasTh, OH JOJDKEH HarpeThesl 10 TeMIleparyphl miasienus, To ectsb a0 0 C.

[lepexon BemiecTBa W3 JKUAKOTO COCTOSHHUS B KPUCTAUNIMYECKOE HA3BIBAIOT KPUCMALIU3A-
yueti. Boga npu 0°rpagycoB llenbcusi HaumHaeT 3amep3arb, TO €CTh IMpEBpallaTbCsl B JIET —
KpUCTAJUIMYECKOE COCTOsIHME. MOXKHO JH cebe MNpencTaBUTh, YTO MPH 3aMep3aHUH BOJbI
BBIJIETISIETCS TETIO?

KunakocTh MOKET pEBpPaTUTHCA B Ta3, Ha3bIBaeMblil mapoM. [IpeBpalteHre KUAKOCTH B map
Ha3bIBAIOT 1apoobpasosanuem, a PEeBpaIleHHE apa B KUAKOCTb — KOHOeHcayuel. BonsHol map —
3TO ra3000pa3HOE COCTOSIHUE BOABI.

[TapooOpa3zoBaHue, NPOHMCXOIAIIEE C MOBEPXHOCTH KHMIKOCTH, HAa3bIBAIOT MCIIApPEHUE.
Hanpumep, BciencTBue wucmapeHHs BBICBIXAIOT JyXH, oOpa3oBaBIIMecs mocie noxas. Ecnu
OCTaBHUTh CTAKaH C BOJOW Ha HECKOJIBKO JHEH, TO BOJA M3 HEro MCIAPUTCA, Thl YBUAMIID IIyCTON
CTaKaH.

[TonabmronaiiTe 3a KUISAIIUM YalHUKOM (puc. 8)

W3 Hocuka uJaiiHMKa BBIPBIBACTCA Oenecas CTpy-,
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KOTOpYIO MHOTJIa OIKOOYHO Ha3bIBaloT napoM. Ha camom niene 3To He map, a TyMaH, COCTOSALINI U3
KpOILIEYHbIX KamesieK BoAbl. Boga B 3THX Kamenpkax HCHBITalla «IBOWHOE IMPEBpALLEHUE»: MPHU
KUIIEHUU BOAa MpeBpaTWiiach B HEBUAUMBIA Map, a Map, BbUIETEB W3 YallHUKA, B pe3yjbTare
OXJIAKACHMSI IPEBPATUIICS CHOBA B BOLY.

Ecnu nocTtaBuTh KacTpIONIO C BOAOM HA BKIIOYEHHYIO IUIUTY, TO Yepe3 HEKOTOPOE BpeMs Y
JTHa KacTPIOJIM MOABSTCS My3bIpbKu. Korjga Boma mporpeercsi HacTOJIbKO, YTO MYy3BIPHKU C MapoM
JOCTUTAIOT MOBEPXHOCTH BOJBI, OHA 3aKUIAET: MapooOpa3oBaHHE MPOUCXOAUT BO BCEM 0O0bEMeE
KHUJIKOCTH, @ HE TOJBKO C €€ MOBEPXHOCTH. DTO OCOOEHHO XOpPOUIO
3aMETHO, €CJIM HaOoAaTh 3a KUIEHHEM BOABI B MPO3PAYHOM YaHHKE
(puc. 9). Bona 3akunaert, moToMy 4TO MU JIaHHOH TeMIIepaType JaBIcHUE
HACBHIIIEHUS BOASIHOTO Mapa CJIerka MpeBbhIaeT aTMOC(epHOe JIaBICHHUE.
Kunenue XUIKOCTM IPOUCXOOUT IpPU OIPENEIECHHOW TeEMIEpaType,
KOTOPYIO Ha3bIBAlOT TEMIIEpaTypord KHUIIEHHUs KUAKOCTH. Hampumep,

Temneparypa kuneHus Boabl — 100 rpamycoB Llenbcus, Temmneparypa

kurieHust a¢upa — 35°C. Ho BBICOKO B Topax Boja MOXKET 3aKUIETh MPH Pucynox 9
90°C. D10 cBsi3aHO C TeM, 4TO aTMOC(epHOe JaBICHHE CYNICCTBEHHO yMeHbIaeTcs. M1 HaoO6opor,
€CJIM JIaBJICHUE HaJ JKUAKOCTBIO YBEIMYHMBAETCS, HAIPHUMEP, KOTJA BOAA HAXOAUTCS HUKE YPOBHSA
MOpS WJIH B CKOPOBapKe, KUIEHUE TPOUCXOAUT MPH 0oJiee BHICOKOM TEMIIEpaType.
Bonpocul ons oocyscoenusn:
- Kakue TerioBbie sSIBICHUS OMUCHIBAIOTCS B TEKCTE?
- I'me u korna xKaxxaomMy U3 Bac OyIeT He0OXOIUMO UCTIONIb30BaTh 3TH 3HAHUA?
- Kakoit MOXHO crenaTh BHIBOA?
3aoanusa:
1. JlomomHM cXeMy HEOOXOIMMBIMU TIOHSATHSIMH. lIpenBapHTENbHO paccMOTPH CXeMy
nepexoja BEIIeCTBA W3 JKHUIKOIO COCTOSHHS B
razoo0pa3Hoe u Haobopor (puc. 10)
2.IlpounTaii TEKCT, TPUBEICHHBIA HIKE.
CocTaBb BONPOC IO TEKCTY, OTBET HA KOTOPBI

MOXET OBITb  TaKHM. «llomomy  umo

memnepamypa  NiaeieHus — OpPOH3bL  HUJiCE
memnepamypuvl NJae1eHUs MEOU.

Onmnpasicb Ha JaHHBIE APXEOJOTMYECKHUX
HCCJIEIOBAaHUM, MOXHO CUWUTaTh, 4YTO IEPBBIM
METaJUIOM, KOTOPBIM CTaJl MOJIb30BATHCS YEIIOBEK,

ObLIa Mmenb. Jlromu ymeiIn IUIaBUTb MCIAb CHIC
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B 7-6-M ThICSUENETHSIX 70 H.3. BOo BTOPOM THICSYENICTHN JO H.J. YEJIOBEK HAYYHJICS TPOU3BOIAMTH
CIUTaBBl MEJIU C OJIOBOM — OPOH3BI, KOTOPHIE UMETH OOJIBIIYI0 TBEPAOCTh, YEM ME/Ih, & HEBBICOKHE
TCMIICPATYPhI IJIABJICHUS ITO3BOJISAIIA HU3TOTOBJIATH HCO6XOI[I/IMBIG n3aciInuAa JIMTHEM. He CJ'IY‘-IaI\/’IHO
MMEHHO OpOH3a Oompeenniia 3HAYUTEIbHBINA 110 MPOJOHKUTEILHOCTH 3TAIl PA3BUTHSI YeIOBEUECTBA
— OpOH30BBIN BEK.

3. «/lomamHss madboparopus:

OHI/IIHI/ITG, KaK 6yﬂeTe MNpOBOAUTH OIIBIT, C€CJIA H€O6XOIII/IMO BBITIOJIHUTE  CIICAYIOHICC
3amanue: «MccnenyiiTe B JOMAaITHUX YCJIOBUSX: OCTA€TCS JIM TeMIleparypa BOIBI CO JIbJIOM
MOCTOSTHHOM JI0 T€X I0p, TI0Ka BECh JIe]l HE pacTaeTy.

4. [Ipoananu3upyiiTe 1aHHbIE B TAOIUIE U BCTABb MPOITYIIEHHBIE CJI0BA B MPEIJIOKECHHE:

«B anoMMHMEBON JIOXKKE pacIulaBUTh KyCOYEK O0JI0Ba, TakK Kak
TeMmIeparypa IJIaBIeHHUs aTIOMUHUS , 4eM TeMIIeparypa IJIaBICHHs OJI0BaY.
Tabnuna
BewectBo Temneparypa miaBnenus (rpanycos Llenbcust)
ATFOMHHUHT 660
0JIOBO 232

5. MOXHO 7M1 TIONYYHUTh KHUMSATOK M3 cHera? I3 mepeuncieHHBIX MPOIECCOB. Kunewue,
oxnaxcoenue, Hazpesanue, KOHOeHcayus, NniasleHue, KPUCMALIU3ayus, - BBIOEPUTE TOJIBKO Te,
KOTOpBhIE HEOOXOAMMO OCYIIECTBUTH, YTOOBI MONYUYUTh KUIATOK W3 CHera. Pacmonoxute ux B TOM
[IOCJIEI0BAaTEIBHOCTH, B KOTOPOM OHM JOJDKHBI IpoTeKarb. lloMHHMTE, 4TO CHEr COCTOMT H3
KPUCTAJIJIOB JIbJIA.

6. B sxapkuii 1eHbp B CTCKIISTHHBINA KYBIIMH HAIWIH JIeqssHOW Boasl (PucyHok 1). UyTh mo3xke
Ha KYBIIIMHE MOSIBUJIMCH Kaneabku Boabl (PucyHok 2).

3aoanusa:

1. OnumuTe npoiiecc, BHI3BaBIINM MOSBICHUE KareIeK BOJbl CHApPY KU KyBLIMHA!

PucyHok 1 PucyHok 2

2. Hoquy KalleJIbKH HEe MOSBIISIOTCS HAa BHEIIHEH CTEHKE TCpMOCA, 3aII0JIHCHHOI'O TaKOH ke
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JIEISTHOU BOJ O ?
Tema 5.1. Ilpeocmagnenusn o Beenennoii

Texcm Ons umenusn:

C [aBHHX BpEMEH CYILIECTBYET IIOBEpbE, 4YTO, €CJIM 3arajarb >KEJIaHWE, CMOTps Ha
MaJaloIIyI0 3BE3Mly, OHO 0053aTeabHO COyAETCSA. A 3aJyMBIBAIMCH JIM BBl O NPUPOJE SBICHUS
MaJaloIuX 3Be31 U BooOIme 0 kocMoce. JlaBaiite oTkpoeM st cebs, 4To ke Takoe BceneHHas,
I'anaktuka, ComHEUHast CUCTEMA, 3BE3/IHBIN 10KAb, METEOPUTHI U METEOPBHI.

Bcenennast — 310 mpocTpaHCTBO, BKIIOYaroIee B ce0s abcomoTHO Bee: ComnHIle, MIaHeTsl,
Hamry ["anakTtuky, MAJTMapAsl Apyrux ranaktuk. Ho uro Ttakoe nawa I'anakmuxka? ITO 3BE3MHAS
CUCTEMa, B CoCTaBe KOTOpod HaxoauTtcs Hamie ComHile. 3Be3/lHas CHUCTEMa COCTOUT M3 3BE3.
3Be3bl MPEACTABISIIOT COOOH MIapsl W3 Topsvero, mo OoJbllell YacTW HMOHM3MPOBAHHOTO, rasa.
3Be3/1bl U3JIy4YaroT CBET. B Heapax 3Be3/1 MPOUCXOIUT TEPMOSAEPHAs peaKLusl.

Hama ConneyHasi cuctemMa COCTOMT U3 OIPOMHOTO KOJIMUECTBA Pa3IMuHbIX HEOECHBIX Tell, B
ueHTpe Kortopbix Haxonutca ConHue. VIMEHHO OHO YIEp>KHMBAaeT BCIO «KOCMUYECKYH) CEMBIOY:
IUTAHETHI U KOMETBI, aCTEPOUBI U METEOPBI, KOCMUYECKYIO bLIb.

[Tnanets! Bokpyr CoiHIIa BpamaroTcs O opoUTaM, KOTOpPBIE MPEACTABISIOT co00il Gpopmy
AIITUIICA — BBITIHYTON OKpYXHOCTH. B mopsiake ynanenus ot CollHIIa OHU pacroiaraiTcs B TaKOu
nocnenoBareapHocT: Mepkypuii, Benepa, 3emus, Mapc, HOnurep, Carypn, VYpan, Henryw.
Bokpyr Bcex mianet, kxpome Mepkypusi I Benepsl, o0pamaroTcsi UX €CTECTBEHHBIE CITyTHUKH.
CrnyrHuk maHetsl 3emist — 370 Jlyna. M3-3a toro, uto Jlyna — camoe OM3Koe KOCMHYECKOE TEJI0
M0 OTHOIIGHHIO K 3emMje, €€ yIaJloch M3Y4YHTh Hamnydmum obpazom. Ha Jlyne orcyrcTByeT
armoc(epa, a Ha TOBEPXHOCTH €CTh MAaTEePUKH — TOPHbIE pailoHbl, 1 Mops. Mopsl — 3TO 3aCThIBILIAs
ByJIKAHWYECKas JaBa. Beicora HEKOTOpBIX rop nocturaer 9 kM. Temneparypa nosepxHocty JIyHbI B
nosicotHeuHo# Touke okoio + 130° C. Temneparypa noBepxHocTu JIyHbI HA HOYHOM CTOPOHE OKOJIO
—170°C. Taxxe ecTb OTpOMHBIE KpaTepbl, 00pa30BaBIINECs B MECTaX YAapOB METEOPUTOB. 3eMJis
nmeet auamerp 12742 kwm, a JIlyna — 3474 kM, 4TO IpuUMEPHO B 4 pa3a MEHbLIE AMAMETPA 3E€MJIU.
Huametp Connua pasexn 109 nuamerpam 3emiu.

Memeopul — siBIIeHNs, HAOIIONAOIIUECS B BUE KPATKOBPEMEHHBIX BCIIBIILIEK, BOZHUKAIOINE
IIpU CTOpaHHM B 36MHOH aTMoc(epe MEIKHX METEOPHBIX OOBEKTOB (HAIpUMEp, OCKOJIKOB KOMET
WJIH aCTEPOUIOB).

CrnenyeT pa3nuyath METEOPbl 1 METEOPUTHL. MeTeopoM Ha3bIBaeTCsl HE caM 00BEKT (TO €CTh
METEOpPHOE TEeJO0), a SIBICHHE, TO €CTh €ro CBETAIIUWCA cien. DTO sIBICHHE Oy/eT Ha3bIBaThCs
METEOpPOM HE3aBUCHUMO OT TOTO, YJACTHT JIM METEOpPHOE TeJIO0 U3 arMoc(epsl B KOCMHUYECKOE
IIPOCTPAHCTBO, CTOPHUT JIM B HEN WM YNAJET Ha 3EMJIIO B BUJIE METEOPUTA.

Memeopum — TCJIO KOCMHYCCKOI'0 NPOUCXOXKACHUA, YIIABIHICC HA ITOBECPXHOCTb KPYIIHOTO
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HeOeCcHOro 00beKTa.

36630HbIM  UnU  MemeopHbiM  00X4COEM  HA3BIBAIOT METEOPHBIH TOTOK  OOJBIION
WHTEHCHUBHOCTH.

[locne Beicaaku aMmepukaHieB Ha JIyHy O4eHb MHOTHME JIOAM HA IUIAHETE€ BEPUIM, YTO B
Hayate XXI Beka yxe HUKOTO HE OyIyT YIUBIATH MYTEHIECTBUS B KOCMHUYECKOM TPOCTPAHCTBE.
OnHako 70 Takoil peajpHOCTH e€lle O4YeHb Janeko. HecMoTpss Ha aKTUBHYIO JESTEbHOCTD,
BEIYIIyIOCS B 3TOM HAIPABICHWHW, B ONMXKaillliee NECATUICTHE BPSJ JIM YIAcTCS peaTn30BaTh
noaoOHbI cueHapwil. brarogaps u3ydeHUI0 KOCMHYECKOTO MPOCTPAHCTBA MOXKHO HE TOJNBKO B
OynylieM OpraHM3OBbIBATH MOJETHl HAa JAPYrue€ IUIAHEThl, HO W YIYYIIUTh XH3Hb Ha 3emIe.
UccnenoBanuss B 3TOH 00dacTH MO3BOJNSIOT TMONYy4YaTh IEHHBIE CBEIEHUS, CIOCOOCTBYIOIINE
pa3paboTKe HOBBIX TEXHOJIOTHH.

Bonpocwel ona oocyscoenun:

- O 4éM roBOpuUTCS B TEKCTE?

- UTo HOBOTO BHI y3HAJIH?

- [’ne u xora BBl CMOKETE BOCITIONIB30BATHCS 3TUMH 3HAHUSAMU?

3aoanusn

1. CTpouTenbcTBO OrPOMHBIX TEJNECKONOB Ha 3eMjie M pa3MelleHHE KOCMHUYECKHX
TEJIECKOIOB, Takux, kak «XADbBJI», Ha okoI03eMHON OpOUTE, CTOUT COTEH MHUJUIMOHOB JIOJJIAPOB.
[TpuBenuTe apryMeHTHI «3a» M «IIPOTHUB» HEOOXOIWMOCTH OTPOMHBIX (DHHAHCOBBIX 3aTpar Ha
aCTPOHOMUYECKUE UCCIIEIOBAHMUS.

2. [lpeamnonoxum, Bbl y4acTBYeTE B MPOEKTE CTPOUTENbCTBA JIYHHBIX oOuTaeMbix 0a3. Ha
KaKhe BOINPOCHl HYXKHO HAaWTH OTBETHI, IpPEXKAEe 4YeM HadaTh CTpouTesbcTBO? Chopmynupyit
HECKOJIKO TaKHX BOIPOCOB.

3. Bemummre U3 TekcTa TP CYIIECTBEHHBIX NPHU3HAKA, IO KOTOPHIM HEOECHOE TEJI0 MOXKHO
OTHECTH K 3BE3/1aM.

4. ckmounTe JHIIHEE OHITHE B pAY: 3Be3/bl, Beenennas, [anakruka, 3emis, 1Burareb,
MeteopuT. OO0CHYITE CBOE pEIICHHE.

5. CocTaBbTe BOIPOCHI, IO OTBETaM Ha KOTOPHIE BbI CMOXKETE MOJYYUThH MPEICTABICHUE O
CTpOoeHHUH BcelleHHOM.

6. Ha ocHoBe wuH(poOpMmaIiuu, MOIYyYeHHOH W3 TEKCTa, CHAeJaiiTe BHIBOJ O TOM, Kakue
BO3MOKHOCTH OTKPBIBAET PAa3BUTHE KOCMOHABTUKH.

7. IlocTpoiiTe nuarpaMmy, TO3BOJISIIOIIYIO OLEHUTh COOTHOIIeHHE pa3mepoB ComnHIa,
3emun, JIyHBI.

Tema 5.2. Mooenv Conneunoi cucmemut. Hzyuenue u uccnedoganue Jlyno.

Hccneoosanusa onuncainmux naanem — Mapca, Beneput
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Texkcm 0na uzyuenus:
Cmpoenue Conneyrou cucmems! Hama ConHeuynas cucreMa COCTOMT U3 II€H-
TpasnbHOro Tesna CoHIla U MJIaHET, KOTOPhIE BpalaloT-

cst mo ceouM opbutam Bokpyr Comni (puc. 11). Uem

Iemnn

Qomrep Carypn  Ypaw Henrtyw '
é Q » S Omoxe kK ConHIly pacIoiojKeHa IIaHeTa, TeM ObICTpee
JBUKETCSI WU MEHBIIE BPEMEHH OHA TPATUT HA OJIUH
006opoT. Bcero Bokpyr ConHia BpamaeTcsl 8 MiiaHerT.

CBoM MMEHA IJIaHEThI MOJIYYUJIU B YCCTb PUMCKHUX 00-

PucyHok 11
roB. Mexny op6utamu Mapca u IOnurepa HaXoauTCs MOSC acTepoOHIOB, 3a opouTo HemryHa

Haxonutes mosic Koinepa u 3a mosicom Koitnepa, BeposiTHO, pacmonoxeHo oomako Oopra. Pac-
CMOTPHUM OCHOBHbBIE XapaKTEPUCTUKH IJIAHET.

Op6bura mnaneTsl Benepa Bropas ot Connna. ['on Ha Benepe mmutcs 225 cyTok, a oIuH
000poT BOKpyr ocu 243 cytok. B otianuue ot apyrux miaHer, Benepa Bpariaercss B CTOPOHY HpoO-
TUBOIIOJIOKHYIO CBOEMY JIBUKEHUIO 0 opOuTe. BeHepy nHoOra Ha3bIBalOT «cecTpoi 3emin», mo-
TOMY 4TO 00€ TUTaHETHl TIOX0XKH pa3MepaMH, CHIION TsHKecTH U cocTaBoM. OTHAKO YCIOBUS Ha JIBYX
IUTAaHETaX OYeHb pazHble. ATMOc(epHoe naBieHue Ha Benepe B 90 pa3 Gosnbliie 3¢eMHOTO M COCTOUT
Ha 96% H3 YrIeKucsoro raza. YIJIeKUCbli raz co3aaét napHUKoBbIi 3¢ ek, mosTomy BOJIM3HU MTO-
BepxHOCTH Benepsl Temneparypa okono 450°C! TloBepxHocTh BeHepbl 3akpbiTa rycThIMU OOJ1aKa-
MU, COCTOSIIMMH W3 KameJeK CepHOW KUCIOoThL.. B atmocdepe BeHeprsr MmonHuu ObIOT B /1Ba pasza
yauie, 4eM B 3eMHOM. [Ipupoa Takoi 2IeKTpUIECKOM AKTUBHOCTH II0OKA HEU3BECTHA.

N3-3a minoTHOM aTMOc(epbl OCBEIEHHOCTh JaXXe B MOJJIEHb OYeHb ciabas. Ha moBepxHocTH
Benepbl 0OHapy»KeHbI THICSYU JPEBHUX BYJIKaHOB, H3BEPraBIIUX JIaBY, Pa3ioMbl, ropbl (puc. 12).

PucyHok 12 Camas 3HaKoMas M camasl U3y4Y€HHas IUIaHeTa —
3emuis. 3emist, B otnuune oT Mepkypust u Benepsl, nume-
€T OJIMH €CTeCTBCHHBINM cnyTHUK — Jlyny. Paguyc JIyHbI
Bcero B 4 pasa MeHslue paauyca 3emiu. [loatomy 3em-
JII0 4YacTO HA3BIBAIOT <JIBOMHOM ILIaHeTou». IloNHBIN
obopot Bokpyr 3emnu JlyHa coBepmiaer 3a 27,3 CyTOK.
3a aT0 *e Bpems JlyHa nemaer onuH 000pOT BOKPYT CBO-
el ocH, MMOATOMY OHa MOBEPHYTA K 3eMJI€ BCETJa OAHON

croponoil. Ha Buaumon ctopone JIyHbl MHOTO TEMHBIX

Y4acTKOB, MX Ha3biBatoT Mopsa. Hampumep: Mope [lo-
xnei, Mope ScHoctu, Oxean bypb. JIyHHBIE KpaTephl NOJYyYMIM UMEHA U3BECTHBIX yuéHbIX. Ca-

MBIMM KPYIIHBIMM KpaTepaMu ¢ JIy4eBoi cucteMoil siBisitores Tuxo, Kennep n Konepnuk. 'opabie
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XpeOThI moJydniii Ha3BaHus 3eMHbIX rop (Kaskas, Anbnebl, [Tupeneun u ap.). Ha oGpaTHO#t cTopoHe
JIynel Mopeii Majio. 3/1eCh MHOTO KpaTepoB, HA3BaHHBIX B YECTh 3HAMEHMTHIX Jrofel 20 Beka. M3-3a

Majoro TAroteHus Ha JIyHe HeT atMocgepsl.

Sotnc Deimscs
o o 3450 e Mapc ITnanera Mapc (puc. 13) HazBaHa umeHeM Oora
Pamenpas 102127 - AR F IR LT

BOIHBI 3a KpacHOBATBIM OTTEHOK, OOYCIIOBIECHHBIN
HaJIMYMEM B KOpE OKHCIIOB kele3a. [ltanera nmeetr nBa
HEOOJNBIINX CITYTHHKA HENMPaBUIbHOM dopmbl Poboc u
JleiiMoc («cTpax» M «yKac») — CIyTHHKH BOWHBI. Ha
Mapce ectb armocdepa, naBiaeHue koropor B 150 pas

cnabee 3emHoro. [lostomy nHa Mapce O60mbIoi

Pucynox 13 nepenaa  Temmeparyp ot +25°C  go  -125°C.
[TpumeuarenbHOl 0COOEHHOCTBIO Mapca sBIsETCS
OTpOMHBIN KaHbOH Mapunep anuHoi moutu 5000 kM, mupuHoit 10 200 kM 1 rmyOouHOU 110 5 kM. Ha
Mapce HaxoguTcs camasi Beicokas ropa B ConHeuHoi cucteme — Bynkan Onumi BeicoToit 27 kM. B
koHIe 19 Beka uranbsHCKUI y4€Hbli Ckuanapeii oOHapYKWJI B TEJECKOI JIMHUM, Ka3aBIIUECS
MIOYTH NPSAMBIMH, KOTOPBIE OH Ha3BaJl “‘MapCHaHCKUMM KaHajiaMmu . C TeX MOp y4EHbIE NBITAINUCh
HaWTh Xu3Hb Ha Mapce. M3MeHeHue 1Beta nmoBepXHOCTH Mapca ydy€Hble CBSI3BIBAJIM C POCTOM
pacteHuid W cMeHOW BpeMEH roja. PeanpHOCTh OKaszanach mpo3anuyHend. Haj moBepXHOCTHIO
TUTAHETHl YacTO AYIOT CHIIBHBIE BETPHI, CKOPOCTh KOTOPBIX HoXomuT no 100 m/c. HeGompmas cuma
TSDKECTH TMO3BOJISIET JaXKe Pa3peKCHHBIM MOTOKAM BO3[yXa MOAHMMATh OTPOMHBIE OOJaKa MBUIH,
o0pa3ys mbuieBbie Oypu. B 70-x romax mpouuioro Beka Obut OOHApyKEHBI pycia peK, KOTOpbie
OKa3aJuch BHICOXIIMMHU. B Hacrosiee Bpems Boma Ha Mapce oOHapykeHa TOJIBKO B BHJIE JIbJA,
KOTOPBI HaXOIUTCA B MOJISIPHBIX IIankax. JKu3Hb Ha Mapce Tak 1 He 0OHapyeHa HU B MPOLLIOM,
HU B HACTOSIILIEM.
3aoanusn

I.HCHOHL?»YSI TCKCT U Ta6m/1uy, OIPCACIINTEC, HA KaKUEC ABC I'PYIIIIBI MOXHO Pa3C/INThL BCC

MJIaHEeTHI 1o uX Macce. CBOE pemieHnii 000CHYHITE.
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OCHOBHbI€ XapakTepucTuku nnaHet ConmHEeYHOM

CUCTembl

MNnaHeta Ananee | Macca | OpS#mne | Mepuoa | CyTku
Hbin
Sy obGpawe
= HUS, ner

Mepkypuin| 0,38

-

(S}

® N OO A W

2.BHumarenbHO paccMOTpUTe N300paskeHUs Ha pucyHke. HazoBure miaHeTsl, 00bsICHUTE

CBOE pelLIEHHUE.

lNMnaHeTbl 3eMHOM rpynnbl

© *

< 0% o

0,53 Paamepbl nnaner a8
4 paguycax 3emnm

3.CpaBuure noBepxHoctd Benepsl u Mapca. BHecute HaliileHHbIe OTIIMYMS B TAOIHILY.

[Ipennoxxure Ha3BaHUS CTOJIOIIOB TAOIHUIIBI.

+25°C o -125°C

KanboH MapwHep

» Mopa Onumn-
y Camblit GONbLLOK
BynkaH ConHeyHou
CUCTEMBI

4. OnpenenuTte nuirHee moHsATHE B psaay: Okean byps, Bynkan Onumn, Kpatep Kemep,

Mope fcunoctr. O00CHYITE CBOE pelieHue.
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5.Bepno nmu noetcs B necHe? [lonTBepau cBOM OTBET CIIOBAaMU U3 TEKCTA: « Ymeepoicoarom

KOCMOHA8mMbl U Meumamenu, ymo Ha Mapce 6yoym sab61onu yeecmu...»

Tema 6. Ilapcmea »cueoii npupoosl
«Becv oepommvlil mup Kpyeom meHs, HAOO MHOU U
Nn000 MHOU NOJIOH HEU38ECHHbIX MAUH.
A 6y0y ux omkpwieame 6Cl0 HCU3HL, NOMOMY UYMO
MO camoe y61eKamenbHoe 3aHAmue 8 Mupe»
B. buanxu
Bonpocel ona oocysycoenusn:
- CorntacHbl JIM Bbl C MHEHUEM MHCATENs, TOYEMY?
- Yro 1aéT KakIoMy 4€JI0BEKY 3HAHHUE ITPUPOBI?
- U3 kakux UCTOYHUKOB MH(GOPMAIIUU MOXKHO TOJTy4YaTh HE0OXOIMMbIE HaM 3HaHUS O MPUpojie?

Texcmot 0ns umenus:

Yro TaKkoe MXH U JIHIHAWHUKHU

Mxu ¥ IUIIAHUKY TOSIBUJINCH MUJUIMOHBI JIeT Ha3aa. OHM XKUJK elle BO BpeMEHa JUHO-
3aBpOB, M MO Ceil JeHb Ha BaJlyHaxX, Ha JEPEBBAX U MPOCTO Ha BIAXKHOU 3eMJie MOKHO OOHapy-
KUTh OTH pacTeHus. MXu oueHb pa3HOOOpa3Hbl. Y HEKOTOPHIX M3 HUX TEJIO PAacUJICHEHO Ha CTe-
OeJIb M JINCTHSI, @ Y HEKOTOPBIX OHO MPEJICTABIISICT COOOH eMHOE TEJIO — CIIOCBUIIIC.

Mxu. HekoTopsie yu4eHbIE CUYUTAIOT, YTO MXU MPOU3ONUIA OT 3€JEHBIX WU OYpBIX BOIO-
pocieii, a HeKOTOpbIe YTBEPKIAIOT, YTO UX MpPEIKaMU SBIAIOTCS HU3IMe ncuinoputel. Tak umu
MHaye, OOJBIIMHCTBO CXOAATCS Ha TOM, YTO MXH M JIMIIAWHUKYU CTaJdd TYMHUKOBOI BETBBIO IBO-
moruu. To ecTh, BCeBO3MOKHBIEC TATOPOTHUKH, IIBETHI U JIEPEBhs BEAYT CBOIO POJIOCIOBHYIO HE
OT HHX, & OT BEIMEPIIHUX MICUIOPUTOB.

Y MXOB M TUIIAWHUKOB HET ceMsiH. OHM Pa3MHOXKAIOTCS CIIOpAaMH — MEJIbYANIINMU MbI-
JUHKaMU, HE 3alUIICHHBIMH O0OJIOYKON M HE COoAep KalllUMH MUTAaTeNbHBIX BemiecTB. Coenqu-
HUTBCSA «OTIIOBCKAas» M «MATEPUHCKAs» TMBIJIMHKA MOTYT TOJIBKO B
BoJie. M3-3a 3TOr0 nuib 0JHa U3 MUJIJTMOHOB MBUIMHOK MOJKET IIpe-
BpaTUTHCS B HOBOE pacTeHue. ['opa3go sddekTuBHEe Ipyroi cro-
co0 pa3MHOKEHHsI, KOT/Ia YacTh PACTeHUs OTIENSeTCS U pa3pacTa-
ercsa. Ketatu, Tak MOTyT pa3MHOXaTbCS MPAKTUYECKU BCE pacTe-
Husi. OTHAKO TaK HOBOE PACTEHUE TOSIBUTCS PSIZIOM, a CIIOPBI BETEP
MOYKET YHECTH 32 MHOTHE KWJIOMETPHI OT PACTEHUSI-KPOIUTEIIS.

Y MXOB HET KOpH$, €CTh JIUIIb Y€ 3HAKOMbIE HaM BBIPO-

CThI-pU30UAbI, KOTOPBIMH PACTCHHUC KPCIIUTCA K 3C€MJIC, KAMHIO HJIHU




nepeBy. M3-3a 3TOro Mox He MOXET I0Jy4aTh BOJY M a30T U3 MO4YBBL. [103TOMY MXH MOCEIAIOTCS
B CBIPBIX MECTax, /e OHU MOTI'YT BCEH MOBEPXHOCTHIO BIMUTHIBATH BOJAY U IHUTATEIIbHBIE BEllle-
CTBa, paCTBOPEHHBIC B Hel. Yalne BCcero MXM pacTyT Ha I0YBE, B KOTOPOW Maj0 IUTATEIIbHBIX
BEIIECTB — BEJlb 3/1€Ch UM HE OYAyT MellaTh pacTH ApyrHe pacTeHUs.

JInmaiiHUK — 3TO OYEHb MHTEPECHOE pacTeHue. TouHee, ero U pacTeHUEM Ha3BaTh TPYI-
HO. Benp nummaiHUK — 3TO BOJOPOCHHU U IpUOBI, XKUBYIIHE BMecTe. ['pub ymeeT BOUTHIBATh BOY
M a30T U3 TIOYBBI, a BOJIOPOCIIH, )KUBYILIME HA €T0 TOBEPXHOCTH, YMEIOT OCYIIECTBIATH (POTOCUH-
Te3, 00pa3ys U3 BOABI M YIJIEKUCIOro ra3a Moj AeHCTBHEM COJIHEYHOI'O0 CBETAa YIJeBOAblL. Takum
00pa3oM 3TH >KHMBbIE OpraHU3Mbl OTIMYHO AOMOJIHAIOT APYr Apyra. I'pu0d u Bogopocib Tak Xo-
pOILIO MPUCHIOCOOWINCH APYr K APYry, 4To OoOpa3oBaJd HOBOE pacTeHUe — jaumaiHuk. Takoe
TECHOE B3aUMOJICICTBHE HA3bIBACTCS CUMOUO30M.

Mxu ¥ NIMIIaWHUKNA CUUTAIOTCS OYEHb HECOBEPILUEHHBIMU pacTeHUsIMU. OJJHAKO UMEHHO
3TO «HECOBEPILEHCTBOY» MO3BOJISET UM KUTh B TAKUX YCIOBHUSX, I'/le JIIOObIE Ipyrue pacTeHus He
CMOryT cymecTtBoBaTb. OHM JIETKO INEPEHOCAT JlaXke IIyOOKOe 3aMOpaKMBaHUE U NOCJIENyOIIee
BbICBIXaHME. biarogaps ToMy, 4TO MXH U JIMIIAMHUKU HEBEPOSTHO HENPUXOTIUBBI, OHU PaCIpo-
CTpaHEeHHI 1o Bcell muaHeTe. OHU pacTyT Jaxe Ha MOOepebsixXx AHTapKTUIbI! YueHble Bo3Jiara-

IOT Ha JIMIIAHHUK OOJbIINE HaACKIbI, IIbITAsACh BhIpAIIMBATL 3TO pAaCTCHUC B KOCMOCC.

3aoanua:
1. BuumarenbHO paccMOTpuTe pUCYHKH. C MOMOIIBIO TOIY4eHHONH MH(POPMAIIUH JOTIOTHUTE
TIPEIIOKCHHUS :

Cmebenv xeowa

Cmebens naayna
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CMOPOHOCHBIN ? NeTHWI noGer
| KOMOCOK |

\ T aeceunuﬁ*-
KOpéHb . noGer

2. C noMoIiplo NMpHUBEIEHHOIO ONUCAHMS IJIECEHHM MONpoOyiTe J0Ka3aTh, YTO IJIECEHb — TOXKE

TpHOBL.

MNnecHeBble rpuobHI

Mnecexs NORBNAKWASCA Ha Xneda !

APYTIX NPORYKTAX

TomE PHGas.

MNnecent NOXOKA HA CTYLEHWCTYI0

NNERKY 1IN KYCONEK

Gapara — 3néNoro, caporo, Syporo.
HaxoTophie Bitgy

MNECEHN HENONBIYVIOT B ChIPORENan 4NR
NPHARNNA ChIpY

ONPERENEHHOTD BPOMATA. MHOME BUAE!
nnecnesuix rpiGon

NONYHEHKA BUTAMIHOE,
AHTHEHOTHIOB, DEPMENTOB,
CTEPORAHEIX FOPMONOE.

3.CornacHsl 11 BBl ¢ yTBepkieHHeM: «I puObI He pacTyT B oropoae»? O60cHyTe CBOE MHEHHE.

4. Kakue U3 yKa3aHHBIX POJICTBEHHBIX PACTCHHI Mpou3pacTarT B Poccun?

[Tnaynsl. CTUTOITHBIME 32pOCIISIMU TIPOU3PACTAIOT B XBOMHBIX Jiecax Ha KaBkaze, Cubupu, [Jansuem
Bocroke.

XBomu. PacripocTpaneHbl MPaKTHUECKU IO BCEMY 3€MHOMY I11apy, HO MPEINOYUTAIOT YMEPEHHBIH
kiuMar CeBEepHOro MoyIapus.

[Nanopotuuku. Berpeuatores B necax Azun, Poccun, Mekcuku, Hopserun.
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7 kiace
Tema 1. Monexkynapnoe cmpoenue meéposix mein, ycuokocmeil u 2a3os. /lugpdysusa ¢ 2azax,

HCUOKOCIMAX U MEEPOBIX MeNax

Texcmul 013 umenus:

Teker 1

BpoyHoBCcKkoe nBUXKEHHE — OECTIOPSA0OYHOE JABIKEHHE MaJbIX (pa3MepoM OKoJo 1 MKM) 4da-
CTHII, B3BEIICHHBIX B JKUIKOCTH WJIM Ta3e, MPOUCXOMAIIEE MO/ ACHCTBHEM TOIYKOB CO CTOPOHBI
MOJIEKYJI OKpy»karotiei cpenasl. OTkpeiTo P. bpoynom B 1827 r. Bumumeie TOIBKO MO MUKPOCKO-
[IOM B3BELIECHHBIE YaCTUIIbI JBUXKYTCS HE3aBUCHUMO JPYT OT APYra U ONMUCHIBAIOT CJIOKHBIE 3Ur3aro-
oOpa3Hble TpaeKTopuu. bpoyHOBCKOE NBHKEHUE HE ocinabeBaeT co BpeMEHEM M HE 3aBHCHT OT XH-
MUYECKUX CBOMCTB cpeibl. VIHTEHCUBHOCTbH JBUKEHHS YBEIMUYMBAETCS C POCTOM TEMIIEpaTyphbl
Cpellbl U C YMEHBIICHUEM €€ BA3KOCTU U pa3MepOB YaCTHII.

B 1908r. XK. Ileppen Hauan KoIW4eCTBEHHBbIE HAONIOJCHUS 32 JBIKEHHEM OpPOYHOBCKHX
4acTHIl MO MUKpockomoM. Kpoleunslie mapuku noutu chepudeckoid opmbl U MPpUMEPHO OAMHA-
KOBOTO pa3mepa [leppeH monyyan U3 ryMMHUTyTa — COKa HEKOTOPBIX TPOMHUUYECKUX JE€PEBbEB. DTU
KpOILIeYHbIE IApUKHU OBLIM B3BEIICHHI B TIUIEpUHE, coaepxaiieM 12% Boasl. Boopyxusmucsk ce-
kyHaomepoM, K. IleppeH ormeuan v moToM 3apucoBbIBal (KOHEYHO, B CUJIBHO YBEJIMYEHHOM Mac-
mTabe) Ha JUcTe OyMaru MoJjoKeHHE YaCTHUIl Yepe3 Kaxkable MOJIMUHYThl. CoeluHss MOIy4CHHbIC
TOYKH MPSIMBIMHU, OH TOJTY4all 3aMBICTIOBAThIE TPACKTOPUH, TPU U3 KOTOPHIX MOKA3aHbI HA PUCYHKE

14.

3aoanua:

1. Ilo pucyHky ompelnenure CpeiaHHUEe CKOpO-

CTHU TpEX 6p0}IH0BCKI/IX qacCTull 3a IICPBLIC

10 MmuH HaOJIFOACHYS.

2. Ompexnenute, MOYEeMy CKOPOCTH ITHX Ya-

CTHII TI0O BETMYMHE U HAIMPABICHUIO Pa3JIv-
YarOTCS MEXIY CO00i? YKaKUTe HECKOIb-

KO OCHOBHBIX IIpHYHUH JTOr'0 pas3jinydusd,

BbIOpaB M3 CIHMCKa BO3MOXHBIA HOMED

IpaBHUJILHOI'O OTBCTA: PucyHok 14
1 — oHM UMEIOT Pa3TUYHYIO MAcCy; 2 — OHU UMEIOT
paznmuuHyo GopMy; 3 — UX CTOJIKHOBEHHS C MOJICKYJIaMHU OKPYKaroIIeH Cpeibl UMEIOT CITyJYaiHbIN

Xapaxkrep.
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3. Kak moruna ObI BBITIISIETh TPACKTOPHSI OPOYHOBCKOM YaCTHUIIBI NP HAOIIOACHUU €€ T10-
noxxenust He yepe3 30 cexyHn, a uepe3 kaxabie 10 cexkynn? N3o006pa3ure BOZMOXKHYIO TPAEKTOPHUIO
YACTHIIbI, HAJIOXKHB €€ Ha TPACKTOPHIO, MOJIYUCHHYIO MPU U3MEPEHUsX moyoxenus depes 30 ce-

KyHZl. CTpenkoit 0003HaYeHO HalpaBlieHUE ABMKEHUSI OPOYHOBCKOM YaCTHIIBI.

e
-

Teker 2

Audpdysus

Juddysuto yno6HO HabI0IaTh B T'YCTHIX refix. Takol reiab MOXHO NMPUTOTOBUTH, HAIOJI-

HUB OaHOuKy 4-5%-HBIM pacTBOpPOM >KenaThHa. JKenaTWH cHayala JODKEH HECKOJIbKO 4YacoB
HaOyxaTh, a 3aT€M €ro MOJHOCTHIO PACTBOPSIOT NPU MEPEMEIINBAHUH, OITYCTHB OaHOUYKY B TOpsI-
yyto Boay. llociie oxnakaeHus Mmoaydaercsl MOYTH MPO3PAYHBIA Ielib. ECIM ¢ MOMOIIBIO OCTPOro
MUHIIETa OCTOPOXKHO BBECTH B IICHTP ATOM MacChl HEOOJBIIONW KPHUCTAJUIMK MEpPMaHraHaTa Kaus
(«MapraHiOBKN»), TO KPUCTALTUK OCTAHETCS BUCETh B TOM MECTE, I €ro OCTaBWIIU, TaK KaK Irellb
HE JTaeT eMy yIacTh. YKe 4epe3 HECKOJIbKO MUHYT BOKPYT KPHUCTAJUIMKA HAYHET PacTH OKpalleH-
HBIH B (PMOJICTOBBIN IBET IIAPUK, CO BPEMEHEM OH CTAHOBUTCS BCe OOJIbIIE U OOJIbIIE, TOKA CTEHKU
0aHOYKHU HE UCKA3sT ero ¢popMmy. Takol ke pe3ynbTaT MOKHO MOTYYUTh U C MIOMOIIBIO KPUCTAIIH-
Ka MEHOTO KYIopoca, TOJIBLKO B 3TOM CIIy4ae MIapUK MOTYIUTCs He (PUOJIETOBBIM, a TONYObIM.

Bonpocul ona obcyymcoenusn:

- [Touemy okparienHas u3-3a 1uddy3un odmacTh renst umeet popmy mapa?

- Kak m3menutcst popma u pasMepbl OKpamieHHOW 00JaCTH NP YBEIIMYCHUH TEMIIEPATYpPhI
relis: YBeIUYUTCSI, YMEHBIIUTCS, HE U3SMEHHUTCS, U3MEHHUTCS?

- Kak n3menurcs popma okparieHHON 007IacTH, €Ci U3HAYAIBHO CO3/1aTh U MO AePKUBATh
pasnuuue TeMIepaTyp BEpXHEH 4acTu eMKocTu (OoJjiee Harperas) U HUKHEH dactu (6oJiee X0mo1-
Has)?

3adanusa:

1. M3o6pa3uTe Ha pUCyHKe IpeanoiaraeMyto GopMy OKpaleHHOH 00J1acTH res.

Tema 2. Mexanuueckoe osuicenue. I'uopoycunumens

Texcmot 01 umenus.
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Teker 1

«Ilocne o0ena noroja OblIa XKapkasi; Mbl MEPEIUIN B CaJl U MWIM Yail O]l TEHbIO HECKOJIb-
KUX 510J10Hb. Mexy npouuM c3p Mcaak cka3an MHE, UTO TOYHO B TaKOH e 00CTaHOBKE OH HaXo-
JIMJICS, KOTJla BIIEPBBIE €My IPHUIIIA B FOJOBY MBICIb O TAroTeHUH. OHa Oblla BbI3BaHA MaJICHUEM
s10J710Ka, KOT/1a OH CHUJEJ, MOrpy3UBIIUCEH B AyMbl. [loueMy s0710K0 Bcerja majaeT OTBECHO, MOAY-
MaJI OH Tpo ce0si, T0YeMy He B CTOPOHY, a BCET/Ia K IeHTpy 3emun. J[oiKHa CyIecTBOBATh MPUTSI-
raTejibHas CWJIa B MaTepUH, COCPEIOTOUECHHAs B LIeHTpe 3eMiu. Eciau Matepus Tak TSHET IPYryro
MaTepHIo, TO JTOJKHA CYIIECTBOBATh MPOMOPIMOHAIBHOCTh €e KoiauyecTBy. [ToaToMy s1610K0 MpH-
TATMBAaET 3eMIII0 TaK ke, Kak 3emys s6y0ko. JlomkHa, ClleoBaTeNIbHO, CYIECTBOBATh CUJIA, IO-
no0Hast TOH, KOTOPYIO MbI Ha3bIBA€M TSDKECTBIO, MPOCTUPAOIIASCS 1O Bcel BeeneHHoM».

Bonpocel ona oocyymcoenusn:

- O yém roBopuTcs B TekcTe? Kak ero MoxHO 03ariaBuTh?

- Kakoe coObITHE, €ciii BepUTh pacckasy, Bbizano y M. HeroToHa MBICHB O TATOTEHUN?

- I'ne B 3TOM pacckasze roBOPUTCS 10 CMBICIY MIOYTH TO K€ CaMO€, YTO HAIIMCAHO U B yue0-
HUKe: «['paBUTAIMOHHOE MPUTSHKEHUE JII000T0 Tea MPOSBISETCA TEM 3aMeTHee, YeM OOJbIIe ero
Macca»?

- OCHOBBIBAsICh HAa TOM, YTO ONHMCAHO B 3TUX BOCIHOMHUHAHMAX, C/AEIATU OBl BBl HA MECTe
Hero-TOHA BBIBOJ O BCEMMPHOM XapaKTepe TATOTEHUS WIN TOJIBKO O CYIIECTBOBAHMM TATOTEHUS
Mexay 3emieil u qpyrumu tenamu? OTBeT 000CHYHTE.

3aoanue:

Haiinure B MHTepHeTe nnu OymMakHbIX HMcTouHUKax uHpopmanmio o6 M. Heiorone. Uem
3HAMEHHT ITOT BEJIUKUHN yYEHBIN, KPOME TOTO, YTO I10 JIETEHAE OH OTKPBLI 3aKOH BCEMUPHOIO TATO-

TEHHUsI, KOTJ]a €My Ha TOJIOBY YIajo si0JI0K0?

Texer 2

[lepBblif MaTeHT, CBSA3aHHBIA C TUAPABINYECKUM yCWiIeHHEeM, Obll monydeH dpenepukom
Jlanyectepom B BenmukoOputanuu B 1902 romxy. Ero m3obperenue mpencTaBisiio cOOON «yCHITH-
TEJIbHBIA MEXaHW3M, IPUBOAUMBINA MOCPEACTBOM IUApaBiIndecKkoi sHeprum». B 1926 rony mnxe-
Hep [Iupc Dppoy npoaeMoHCTpUpoBall B KoMIIaHUM [[keHepan MOTOpPC THAPOYCUIIUTEND PYJIA.

OnHa U3 BO3MOXKHBIX KOHCTPYKIMH aBTOMOOWJIBHOTO THIAPOYCHIIUTENS PYJsi, HA3bIBAEMOTO

30JIOTHUKOBBIM, H300pakeHa Ha pucyHke 15.
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- ‘ \ ( 1 )
\ Or 1 Kanans: ruapopacnpenenurens (3)
| ©) HACOCA 4

(2)

Pabousii nopiucHs

&
O

BeixonHoe 3seH0 (5)

PucyHok 15

B 1ol cxeme mepemenienue ympapistomeid pykosaTka (1) BmpaBo depe3 MEeXaHHYECKYIO
CBSI3b BBI3bIBAET CMEIICHHUE 30JI0THUKA (2) Takxke BHpaBo. [Ipu 3TOM OTKpBIBAIOTCA KaHAJIBI 30J10T-
HUKOBOTO THIpopachpenenurens (3), B pe3yabraTe 4ero TuIpaBindeckas KUIKOCTh OT Hacoca Io-
naéTcsl B MpaByIO MOJIOCTh THApoaBUraTens (4). B 3Toit monoctu ruApouiivHapa BHEITHUM HACO-
COM co37aéTcsl U30BITOYHOE JIaBJICHHUE, U, KAaK CJIEACTBHUE, BBIXOJHOE 3BEHO (5) IBHMXKETCS BIPABO,
TO €CTh B TOM K€ HampaBJIeHUH, 4TO U pykosATka (1). [Tockosbky BBIX0JAHOE 3BEHO (5) KECTKO CBS-
3aHO C KOPITyCOM pacmpenenuress (6), To mepeMelieHre BRIXOIHOTO 3BeHa BhI3BIBAET TAKOE K€ 10
BEJTMYMHE TEepEMENICHUe KopIyca pachpenenuress. B pe3ynbTaTe cMelieHus Kopryca pacipene-
TUTeNs, KaHabl (3) B TUApOpacIpenenuTeNe MePEKPhIBAIOTCS MOSICKAMU 30JI0THUKA U TTOava JKU/I-
KOCTH OT Hacoca B MOJIOCTh THIPOLMIMHIpA pekpamaeTcs. Takum o00pa3om, U ynpasisiowas py-
KOSATKA, U BBIXOJHOE 3B€HO YCTPOMCTBA ABUXKYTCS CUHXPOHHO. OJHAKO 3a CUET TOTO, YTO yCHUIIUE
Ha BBIXOJIHOM 3BEHE CO3/a&Tcs 3a CU€T AaBIICHUS, pa3BUBAEMOr0 HACOCOM, TO 3TO YCHJIHNE MHOTO-
KpaTHO OoJIbllle, YeM yCHIIUE, IPUKIIabIBaeMoe K pykosTke onepatopoM. Koadduuuent ycunenus
CHEASIINX THUAPOIPUBOAOB MPAKTUYECKH HEOTPAHWYCH, U MOIIHOCTh BXOJIHOTO CHUTHAJIa MOKET

OBITE YMCHBIICHA O HUYTOXKHO MAaJIOi BETUYHNHBI.

3aoanusn:

1.0Ompenenute, Kyaa OyIeT ABUTaThCsA BBHIXOAHOE 3BEHO MPU MEPEMEIIEHUU PYKOSITKU BIie-
BO?

2. Tlonymaiite, eciy JTaBJICHUE THIPABIUYECKON KUIKOCTH, CO3/IaBa€MOE BHEITHUM HACO-
COM, YBEIIMYHTh, TO KAK U3MEHUTCS CHJIa, IEUCTBYIOIAs HA pab0oUnii TOPIICHb?

3: Byaer 1 ocTaBaThCsl MOCTOSIHHOM CHIIa, AEMCTBYIOIIas Ha pabounii MOPIIEHb BO BpeMs

MepeMeIleHUs] PYKOSITKU MPU OTKPBITHIX KaHAJIaX TUApopacipeaeauTesns?

Tema 3. 3emna. Ammocgepnuvie agnenun. Mupogoii oxean. /lagnenue 600vl 6 MOPAX U OKEAHAX.
Hccneoosanue ona mopeit u okeanos
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Texcmot 014 umenus:
Teker 1

OOpatuTe BHUMaHUE, KAKOE HWHTEPECHOE SIBJICHHE MOXXHO HAOIIOAATh, MCIONB3Ys CaMo-
JIEIIBHOE MPOCTOE YCTPOMCTBO.

Heo0xo1umMo B3Th SIMK, B OJTHOW M3 CTEHOK KOTOPOTO cJliejaTh OTBepcTre quamerpom 10
caHTUMETPOB. [[pOTUBONONI0KHYIO CTEHKY HaJ0 CHATh U 3aTSIHYTh yIPYrou mieHkou. Eciu tenepp
HAIOJHUTH SIIUK JABIMOM, CKaXEM, U3 «CYXOro JibJa», U LIEIKHYTh IO IUIEHKE, TO U3 OTBEPCTHUS
BBIPBETCS Bpalaloleecs TYMaHHOE KOJIBLIO.

OO06pa3yroTcsl TakrMe KOJIbIIAa OT 3aBUXPEHUN BO37yXa Y KpaeB OTBepcTHs. Bo3Hukimas «3a-
KpyTKa» CIIOCOOHA 3aMETHOE BpeMsi COXpaHATh (popmy KoJbiia. HamoBUMBIIMCH, MOKHO TOOHUTHCS
TOT0, YTO KOJIbIIA OyyT JOTOHSTH, YAAPATH WU MPOXOIUTH IPYT Yepe3 Apyra.

B npupozne 3aBuxpeHmusi, npaBia, y>K€ HE KOJBLEBbIE, MOPOKAAIOTCA, K MPUMEPY, BOCXO-
JSIIUMHU TOTOKaMU HarpeToro Bo3ayxa. DTO SBJICHHE YaCTO BCTpedaeTcs B MycThIHAX. [logHMMasch
BBBICh, BO3/IyX 3aKpYy4HBAeTCs, BTSATUBasg B ceOsl MECOK M MbLIb, KOTOPHIE BBIIAIOT pa3Mepbl 3TUX
BPAIIAOIINXCS BO3AYIIHBIX CTOJI00B. VX Ha3pIBalOT cMep4H. BhIBaecT, YTO OHU JOCTUTAIOT JECST-
KOB METPOB B LIUPHUHY U COTEH B INuHY. Takue cmepuu, Ha3biBaeMble B CeBepHO AMEpUKE «TOP-
HA/10», CIOCOOHBI BBI3BATh HEMalIble pa3pylieHus. VX cuibl XxBaTaeT, YTOOBI IEPEHOCUTH JIoMa.

Ho ecTh u puckoBble Jr00UTENN cMepueil — IuIaHepucThl. VM ymaeTcss Tak MCHOJIb30BaTh
BHUXPEBOE BpAIlICHHE BO3yXa, YTO OHO MOJHUMAET TUIAHEPHI Ha OOJIBIIIYIO BHICOTY.

Bl MoXxeTe u camu yCTPOUTHh HEOONBINOW MBUILHBIA CMEpY, €CIH MOKPYTUTE JIOIMICUKOU
BOJIM3H HArpeToro yyacTKka 3eMJIM WU acdaibra.

3adanusa:

1. Beigenute cocTaBHBIE YaCTH B MIPEICTABIIEHHOM TEKCTE, YCTAHOBUTE MEXY HUIMU B3au-
MOCBs13U. O3araaBbTe TEKCT.

2. CaenaiiTe puCyHOK CaMOJIeNIbHOM YCTaHOBKH, C TIOMOIIIbIO KOTOPOH MOKHO MOJIYYUTh
BpallaIrecs TyMaHHble Komblia. 300pasute Komblia:

- KOTOpBIE JOTOHSIOT APYT APYyra,

- KOTOPBIE TPOXOMSAT APYT Yepe3 Apyra.

3.Ilepeuncnure, Kakue HAyKH CleAyeT U3y4UTh, YTOOBI 3aHUMATHCS HCCIIEOBaHUEM TOpHA-

J0.
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Texker 2

DXO0JI0T MpenCcTaBIsieT co00i MprOOp, KOTOPHIN HCIIONB3YET YAbTPA3BYKOBBIE BOJTHBI JJISI
HCCIIEIOBAHUS CTPYKTYPHI U penbeda J1Ha, 0OHAPYKEHUS IOABOAHBIX O0BEKTOB M PHIOBI. DXO0JIOT
COCTOUT M3 JIBYX YacTel — JaTuuKa, CO/IeprKalllero yCTpoicTBa nepeiaun v npuemMa yiabTpa3ByKo-
BBIX BOJIH, U TUCTIIEs. JJaTUNK ycTaHABIMBAETCS Ha JHUIIE CY/IHA HIKE BATEPIMHUU (YPOBEHb I10O-
IpyKeHHs cyaHa). JlaTunK MoChUTaeT CUTHAJIBI B CTOPOHY JTHA U IPUHUMAET CUTHAJIBI, OTPAKCHHBIC
OT JIIOOBIX npensTcTBUi. JlaHHbIe OT AaTynka 00pabaThIBAIOTCS M BBIBOJSATCS HA SKpaH JUCILICS B

BUIAC IBUIKYIICTOCA rpa(pnqecxoro I/I306pa)KeHI/I$I JHa 1 BCEX 00BEKTOB Ha IMyTU CUTrHaJIA. OT0 103-

BOJIsIET coOpaTh HH(MOpMAIHIO 000 BCEM, UTO €CTh B TOJIIIIE - P -
BOJIBI.

3adanusa:

1.lns mocTpoeHuss u300pakeHus THA U OOBEKTOB HA
MyTH CUTHaja He0OXOIUMO BBIUMCIHUTH PACCTOSIHUE OT JaT4yH-
Ka-M3JIydaTeisi yIbTPa3ByKOBBIX BOJH JIO MPETSATCTBHS. YIIb-
TPa3BYKOBBIE BOJIHBI PACIIPOCTPAHAIOTCS B BOJIE CO CKOPOCTHIO
okozo 1500 m/c. YkaxuTe, 4TO TOJKEH U3MEPUTH 3XOJIOT IS

MOCTPOEHUSI N300paskeHus?

2. Amepukanckuii yuenslii P. Capmact B 2004r. yrBepaal, 4To 0OHApyKUJI JIeTeHIapPHYIO
Atnantuny B CpenuzemHoM Mope, 6mu3 Kumnpa. OH npoBen ucciieioBaHUe TIOBEPXHOCTH 3€MIIM Ha
riryoune 1.5 ThIC. M ¢ TIOMOIIBIO 9X0JI0Ta U OOHApYkmi Oosiee 70 COBMAACHUIA C OMUCAHUSIMHU AK-
poronst ATIaHTUABI: MHOTOKUJIOMETPOBAsl CTEHA, XOJIM, OKPYXCHHBIA BalloM, TI1yOOKHE DPBBHI, a
Takke 6epera BbicoxIiel peku. Hapucyiite ynpoieHHy0 cXeMy ero Uccie10BaHui.

3. B Mopcko#i Bojie CKOPOCTh YIBTPa3BYKOBBIX BOJIH YBEIIMYMBAETCS C POCTOM JABJICHUS.
OmnpenensieMoe 3X0JI0TOM PACCTOSIHUE 10 THA OYAET OTIMYaThCs OT UCTUHHOTO?

BriOepure npaBuIIbHBIN OTBET:

1) ono G6yzer 6oblie, 2) OHO OyJeT MeHbllIe, 3) OHU OYIyT paBHBI.

Tema 4. Hccnedosanue mopeii u oxeanos. Mapuanckas énaduna

Texcm Ona umernus
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MapuaHckas BIaguHa — TiTy0odaiiiee MecTo 3eMHOM MOBEpXHOCTH. PacronoxeHo oHO Ha
3anaaHoi okpanHe Tuxoro okeana B 200 kujgoMmeTpax BocTouHee MapuaHCKOTo apxurienara. yde-
HbIe-OKeaHOTrpa(bl 10JIroe BpeMs MbITAIUCh Y3HATh €€ UCTUHHYIO I1yOuHy. VccrienoBanus pa3HbIX
JIET AaBaJId pa3Hble 3Ha4eHus. J[e0 B TOM, YTO Ha TaKoW KOJOCCaIbHOM TTyOHUHE MIOTHOCTH BOJIBI
YBEJIMYUBAETCS MO Mepe MpUONMKEHHUS KO JIHY, MO-

TOMY U CBOMCTBA 3ByKa OT 3XO0JIOTa B HEM TOXKE Me-

HstoTcs. [IpuMeHnB BMecTe ¢ 3X0I0TaMH OapoMeTphI v, M/ ek T
Y TEPMOMETPHI Ha pa3HbIX ypoBHSX, B 2011 roxy 6su10 2600 23 |7 ;
YCTaHOBJICHO 3HaveHue riyounsl 10994 + 40 merpos. 2500 — —
JlaBjeHue Ha JHE MOJBOJHON PACCEIMHBI COCTABIAET 2400 5544
1072 atmocdepsl, unu 108,6 Mlla. 2300 [ —== —

3a BpeMms, MPOLIEANIEE C MOMEHTA OTKPBITUSA 2100 7058
riyboyaifiiiero KaHbOHA, yJAYHO JOCTUYL €ro JHa 2000 p= ~
yJlaBaJloch TOJNBKO 4eThIpe paza. B 1960 roxy riay6o- 7900 e o
KoBOJHBIN Oatnckad «Tpuecty BIEepBbIE B MHpE CITY- 7700 [ '___ A }5
CTUJICA HAa camMoe THO MapHuaHCKOW BHAJAWHBI C IBYMsI 7600 [~ 1
naccaxxupamu Ha Oopty: aeditenantom BMC CIHIA 500 ’/’/ !
Jlonom YourmeM u miBerniapckum okeanorpadom Ka- 74&{9 20 40 60 80 100 120 £

koM [Tukapom. B 90-e roas! xenod uccienoBani sSmoH-
ckuil 6ecrimnoTHbIN 30H1 «Kaikoy, npuHecmmii co JHa MPoOkI Wila, B KOTOPBIX ObLIH 0OHAPYKEHBI
OakTepuu, YepBHU, KPEBETKH, a TaKXKe KapTUHKHU J0ToJie HeBegoMoro mupa. B 2009 rony mokopuin
0e31Hy aMepuKaHCKUN poOoT Nereus, HOJHABIINK CO JAHA MPOOBI WiIa, MUHEPAJIbl, 00pa3ilbl r1y0o-
KOBOJHOU (payHbI U PoTO obuTaTeneit HeBenoMbix Tiyoun. B 2012 rogy B 6e34HY B OJIMHOYKY CO-
Bepiua norpyxenue Jxelimc Kamepon — aBtop «Tutanukay», «Tepmunatopa» u «Aparapa». OH
IMpOBCJI HAa OHC 6 qacoB, COGI/IpaH HpO6BI TPYHTa, MUHC- 3asucumocms cKopocmu yabmpassyka (vacmoma 12 Mly)
8 800e om daesieHUs U memnepamypeol

panos, daynsl, a Takxke aenas gororpadun u 3D Buneo-
cheMKy. Ha ocHOBe 3TOr0o Matepuana Obut co3nan GpuinbM «Bb130B 6e31HEY.

3aoanusa:

1./Ins BbIUMCIIEHUS] TUAPOCTATUYECKOrO JABJICHUS BOJbI Ha JHEe MapuaHCKOW BIIaJIMHbI
p=pgh HeO6XOAMMO 3HATH MIIOTHOCTH MOPCKOH BOABI (TIPH HOPMATBHEIX ycnoBuax p=1028 xr/m°),
ry6uny BraguHel h=10994 M u yckopeHHe cBOOOIHOrO maneHus §=9,8 M/c’. BelumcieHus aroT
pesynbTaT okosio Pp=110 MIla. O6BsicHuTe, TOUEeMY peaibHOE JaBlieHne Oy/eT MPEBHINIATh MOTY-
YEHHBIN pe3y/bTaT BbIUNCICHUN?

2. B Mmopckoii BoJie CKOPOCTh YIbTPAa3BYKOBBIX BOJIH 3aBUCUT OT TEMIEPATYPHI, COJIEHOCTU U

riyounsl. [Ipu HOpManbHOM JaBIEHUU W TEMIIEpaType OHa COCTaBIsieT B cpeaHeM okoio 1500 m/c
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U YBEJIIMYMBAETCS C POCTOM JaBieHMs. ECIM BO3MOKHBI M3MEPEHMSI BPEMEHH MPOXOXKACHUS Yilb-
TPa3BYKOBOT'O CHTHAJIA 9XOJI0Ta a JIO JTHA BHAJAWHBI M OOPATHO IMOCIIEC OTPAXKCHHSI, KAK BBIYUCIIATH
ee rmyouny? [IpennoxxuTe cBOW alropuTM pacyeTa.

3. B Mapuanckom xenobe Ha TIyOMHE OKOJIO JABYX KHJIOMETPOB KIYOSITCS «YEepHBIE KY-
PUJIBIIMKN» — UCTOYHUKH F€O0TEPMAJIBHOM BOJIBI C CEPOBOJIOPOJIOM U APYTUMH BEIIECTBAMH, KOTO-
pBIC TIPH KOHTAKTE C XOJIOJHOW BOAOW MPEBPAIIAOTCS B YepHBIC Cyab(huIbl. J[BrKeHue Cymb(u-
HOW BOJABI HAIOMUHAET KIYOBI YepHOro JbiMa. TemmepaTypa BOJABI B MeCTE€ BhIOpOca JOCTUTAET

450° C.

Ha cesepe KaHBOHaupaCHOJ'IO}KeHBI «Oenble KypUIbIIUKNY» — Iei3epbl, N3BEPratouIfe K-
KM yraekuciblid ra3 npu temnepatype 70-80° C. I'opsune MCTOYHUKHU «IIOJOTPEBAIOT JIeASTHbIE
BOJIbI, TIOJ/IEP>KMBAs )KU3Hb B O€3/IHE — TeMIieparypa Ha JHe MapHaHCKO# BIAQJAMHBI HAXOAUTCS B
npenenax 1-3° C. IToueMy okeaH B 30He BHIOPOCA Te0TEPMAIBHEIX BOJ TeMmepaTypoii 400-450°C

He 3aKuIaeT?

Tema 5: Yenogex u 300posve

Texcmul 014 umenus

Teker 1

Cumnraercs, 4YTo cUCTEMAaTUYECKHE, HO YMEPEHHbIe (PU3NYECKHE YIPAXXHEHUS MOJIE3HBbI A
Hamero 340PpOBbs. Bo BpEMs TPCHUPOBKU MBIIILIBLI PACXOAYIOT 0O0JIBIIIOE KOJHUYECTBO OHEPIrUun U
Tpe6y10T OOJIBIIOr0 KOJHMYECTBA IMUTATEIBLHBIX BCIICCTB M KHCJIOPOJa, KOTOPBLIC AOCTABIAIOTCA
KpoBbl0. YTOOBI 0OECIEUNTh MBIIIIBI BCEM HEOOXOAMMBIM, YBEIUUMUBAETCS MX KPOBOCHAOXKEHHE.
Bo BpeMst TpeHUPOBKH KHPbl HE OTKJIAIbIBAETCS B MBILINAX, 4, HAOOOPOT, PACIIEIUIAIOTCS I TO-
Jy4eHUs] DHEPTUH.

3aodanue: BripazuTte CBOE OTHOLIEHHE K CIEAYIOUIUM yTBepkaeHusAM: «/la min Het»

a. Cucremarnueckue pU3NUECKUe YIPAaXKHEHUS CKOpPEE MOJIe3HbI, YeM BPEIHBI.

6. duznueckue yrnpaxxHeHHs MOJe3HbI JUIsl NPoGUIAKTUKY 3a00JIeBaHUI cepla U CoCyIH-

CTOM CUCTEMBI.
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B. Ousnyeckue yrnpakHEHUs! IPUBOIAT K IPABUILHOMY MTUTAHHUIO.

r. dusnueckue yrnpaxHEHUs IOMOTaloT U30€KaTh JIMIITHETO Beca.

Teker 2
Kapuec 3y60B

Bakrepuu, xuBymue y Hac BO PTY, SBJISIOTCS NMPUYMHON Kapueca 3yOoB. Kapuec cran
npobiremoit ¢ Hawyanma 18 Beka, Korga caxap cTal JOCTYNHBIM Oylarogaps YBEJIWYEHHUIO €ro
MIPOM3BOACTBA U3 CAXapHOTO TPOCTHHKA.

B nacTosee Bpemst Mbl MHOTO€ 3HaeM o kapuece. Harmpumep:

bakrepun, KOTOpBIE SABIAIOTCS IPUYUHON Kapueca, IUTAI0TCA CaxapoM.

Caxap npeBpalaeTcst B KUCJIOTY.

Kucnora noBpexaaer moBepxXHOCTh 3y00B.

YucTtka 3y0OB MOMOTaeT NpeA0TBPaTUTh Kapuec.

Bonpocwl ona oocysycoenus:

- Kakosa pons 6akTepuii mpu kapuece 3y0oB?

3aoanusa:

1. Ha rpaduke nokazaHo norpedieHue caxapa 1 Yncio CIydaeB Kaprueca B pa3HbIX CTpaHax.
Kaxnas crpana Ha rpaduke mpencraBieHa Toukoi. Kakoe M3 cieqyroniux BBICKa3bIBAaHUN IMOJ-
TBEPK/IAETCs TaHHBIMH, IPUBEJCHHBIMU Ha rpaduke?

a. B HeKoTOphIX cTpaHax JIOAM YUCTAT 3yObI Yalle, YeM B IPYTHX CTpaHaxX.
6. UYewm Oodble JIIOM €T caxapa, TeM 0oJiee BEpOsITHO, UYTO Y HUX OyJIeT Kapuec.
B. B mociemHue roasl BO MHOTHX CTpaHax YBEIMYHMIACH YACTOTA 3a00JICBaHUNA KapHECOM.

r. B mocienHue rojpl BO MHOTHX CTpaHax MOTPeOICHHE caXxapa YBEINYMIOCh.

[ =] - | [ ]
5= o
= =& 109 =
E_ = —
22 8] ’
e
== -
(F=]
=2 Y4
25 >4
@ E_ 4
$Z 3
=2 5 =
o z
2 1
20 40 60 80 100 120 140
CpegHese aHaYeHWe noTpetneHnA
caxapa
{H rpnaMmmMmax Ha 4HenoBexka B
- o OeHs) =

80



2.0TMeThTE TOJBKO OJIHY KIIETKY B KaX/10H cTpoke: HackoiabKko BaM MHTEPECHO y3HATh Clie-

nyromee? I'e v Kak Bl MOKeTe 00 3TOM y3HaTh?

OYCHb UHTCPECHO | UHTCPECHO | MAJIOUMHTECPECHO | HC UHTECPECHO

a) Y3HaTh, KaKk BBITJISIAT 10T MEKPO-
CKOIIOM 0aKTepHH, pa3pyIiaroIine 3y-
OBl

0) Y3HaTh O CO3/1aHUH BaKIIMHEI,
MIPEIOTBpAIIAIOIICH Kapruec 3y00B

c¢) [lonsTs, Kak nuIIa, He coepIKaIIast
caxapa, MOYKEeT cTaTb IPUUMHON KapHe-
ca 3y0oB

8 kiacc
Tema 1. dnekmpuueckue sa61eHuA.

Texcmul 012 umenus:

Teker 1

DkcnepTy Aanu oOpaszer] HEeM3BECTHOro TBepJoro BemiecTBa. OH XO4eT 3HATh SBIAETCA JIU
BEIIECTBO METAUIOM. MeTajuibl B TBEPAOM COCTOSIHUM HMEIOT KPHCTALIMYECKOoe CcTpoeHue. B
y37laX KPHUCTAJUIMUECKOM PEIIeTKH MeTajlyla paCIOIOKEHBbl TOJOKUTEIbHBIE HMOHBI, a B
MPOCTPAHCTBE MEXKAY HHUMH JABHXKYTCS CBOOOAHBIC OJIEKTpoHbl. Ecnm B MeTamne co3aarhb
AIIEKTPUYECKOE TOJIe, TO CBOOOTHBIC SIEKTPOHBI HAYHYT JABUTATHCS HAIMPABICHHO MO ACCTBHEM
ANEKTPUYECKUX CHII. BOSHUKHET AJIEKTPUUYECKUN TOK.

VICTOYHHMK TOKa, TPUEMHUKH, 3aMBIKAIOIINE YCTPOWCTBA, COCIWHEHHBIC MEXKIY COOOMU
MIPOBOJIaMHU, COCTABJISIFOT MPOCTEHUITYIO NMEKTPUUECKYIO 11eb. UTOOKI B 1Ienu OBLT TOK, OHA JOJDKHA
OBITh 3aMKHYTOM.

3aoanusn:

1. 3anummTe OJHO CBOWCTBO, KOTOPOE MOXET YBUIETh M MPOBEPUTH IKCHEPT, U KAKUM
00pa3oM 3TO CBOMCTBO MOMOXKET OIMPEIEIHTD, SIBISIETCS JIM BEIIECTBO METaUIOM. Bocmonb3yiiTech
uH(popMaIeit U3 HIHKEIIPEICTABICHHOTO TEKCTa.

Texcr 2

['pymnma 6pUTaHCKUX YUEHBIX pa3padaThIBACT KyMHYIO» OAEXKIY, KOTOpas MOMOXKET JeTAM
C OTKJIOHCHHUSIMH B Pa3BUTHU «3arOBOPUTHY. PeOCHKA, OJIETOr0 B XKHUIIET U3 YHUKAILHOTO 3JIEKTPO-
TEKCTHUIIsI, KOTOPBIHA MOJICOSANHEH K CHHTE3aTOPY PEYH, MOKHO Oy/IeT MOHATH MPOCTO IO €r0 Mo-
CTYKMBAHHIO 110 YYBCTBUTEIBHON K MPUKOCHOBEHHUIO TKAHU.

Matepuan cienaH U3 0OBIYHOM TKaHH, MEPEIUICTEHHON COIePKAIIMMH YTOJib BOJIOKHAMHU,
KOTOPBIE MOT'YT IIPOBOJIUTH AIEKTPUUECKUH TOK. [Ipu HalaBnuBaHUM HA TKaHb, CUTHAJI, TIPOXO/IsI-
Ui Yepe3 BOJIOKHA-TIPOBOJIHUKH, YCUITUBAETCS, U KOMIIBIOTEPHBIN 3JIEMEHT MOXKET OMPEACIUTD

MCCTO IIPUKOCHOBCHM HA TKAaHU. ITOT 3JIEMEHT MOKET YIIPABJIATH JIFOOBIM HOoACOCINMHCHHBIM K
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HEMY 3JICKTPOHHBIM YCTPOHUCTBOM, pa3Mepbl KOTOPOTO HE MPEBBICAT JIBYX CIIMYCUHBIX KOPOOKOB.
«["1aBHOE 3aKITIOYAETCSI B TOM, KaK MBI IIEPEIUIETaeM TKaHb U MIEPEIaeM Yepe3 Hee CUTHAIIBI: MBI
MOKCM BIUICCTHU CIICIUAJIBHBIC BOJIOKHA B YK€ CYHICCTBYIOINUEC PUCYHKHU TKaHeH TakK, 4TO BbI 3TOI'O
HE 3aMeTHUTE», - TOBOPHUT OJIMH U3 YUeHbIX. He moBpeanB MaTepual, ero Mo>KHO CTUPATh, HAMAThI-
BaThb BOKPYT MMPEAMETOB WJIN CKJIAAbIBATh. VyueHnli TOBOPUT TAKXKEC, YTO MAaTCpH A MOKHO 3aIly-
CTHTBH B JICIIEBOE MaCCOBOE IPOU3BOICTBO.

Bonpocel ona oocyymcoenun:

- MoXHO 71 KadecTBa MaTepuana, 0 KOTOPBIX TOBOPUIIOCH B TEKCTE, MPOBEPUTH C MOMO-
IIbI0 HAYYHOTO SKCTIEPUMEHTA B TabopaTopuu?

- MosxHO 11 MaTepuai CTUPaTh, HE TIOBPEIUB €T0?

- MosxHO 11 MaTepuai MOBPEAUTh, HAMATHIBAsl €r0 BOKPYT IPEAMETOB?

- Mo3xHO 111 MaTepua CKJIaJbplBaTh?

- MoxHo 1 MaTcpHral 3allyCTUTb B MaCCOBOC HpOI/ISBO,I[CTBO?

Tema 2. Xumuueckue npoyeccol. I1eKmpoiu3.
3aoanusn:
1. OnumuTe 1Ba mpolecca, KOTOPbIe MOTJIM OBl BbI HAOJIFOJIaTh BO BpeMsi XMMHYECKOU pe-
aKIUU:
YdeHuK BBICHINTa] HEMHOTO TTOPOIIKA B MPOOUPKY. 3aTeM OH J00aBHII B IIOPOIIOK JKUIKOCTH

1 B30oaTaN npooupky. [Ipousonna xumMudeckas peakius.

Texcm ona umenusa:

JIeKTPOJIU3 AJTIOMHUHUSA

ITo conepxaHuio B 3eMHOM KOpE alFOMUHHUN 3aHUMAET MEPBOE MECTO CPEIN METAIIIIOB. 3EM-
Hast Kopa Ha 8, 8% COCTOMT U3 aTOMUHHMS (IS CpaBHEHHMSI, COepIKaHue xKene3a B Heit — 4, 2%).
OZ[HaKO 3TOT XMMHYECKU AKTUBHBLIM METalll HE MOXKET CYII€CTBOBATH B CBOGOI[HOM COCTOAHHUU U
BCTPEYAETCSl TOJBKO B BUJE PA3NIMUYHBIX cOoequHEeHU. OCHOBHAs UX Macca MPUXOJUTCS HA OKCHUJ
amomunus (Al203). 910 coennHeHrne B 00MXOe OHO Ha3bIBACTCS TIMHO3EMOM, WM MPOCTO TIIH-
HOM.

B konme 19 Beka Obiia pa3zpaboTaHa TEXHOJIOTHS MPOMBIIUIEHHOTO JIEKTPOIMTHYECKOTO
IMpOU3BOACTBA AJIIOMUHHA U3 I'IMHO3EMA, IOMCHICHHOTO B paCHHaBHeHHBIﬁ KPpHUOJIUT (peHKI/Iﬁ MH-
HepaJl C CYIIeCTBEHHO MEHbIIIEH TeMIepaTypoi TUIaBIICHHUS, YeM Y TIIMHO3EMA).

DNeKTpOoau3 TIIMHO3eMa MPOU3BOAAT B KHUIKOM KPUOJIUTE B 3JIEKTPOIU3EPE:
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Puc. Cxema anexTpoiuzepa i MoJIydeHus: aTtOMUHUS.

DIIEKTPOIU3Ep UMEET KaTOJHOE M aHOAHOE ycTpoiictBa. KaTomHoe ycrpoiictBo - 1 mpen-
CTaBJIsIeT cOO0 BaHHY B CTaJIBHOM KOPITyCE, 3aKPBITBIM U3HYTPH YTOJBbHBIMU Onokamu. K yromnb-
HOMY JIHY BaHHBI MTOJKJIIOUEHBI MEHbIC IIUHBI AJIsl OTBOJA AJIEKTPUUECKOro Toka. B mpouecce pa-
OOTHI BJIEKTPOJIM3Epa Ha JHE BaHHBI, CIYXKAIICH KaTO0M, COOMPACTCS KUIKUA aTFOMUHUN. AHOI-
HO€ YCTPOMCTBO - 2 COCTOUT U3 BEPTUKAJIBHO YCTAHOBJIECHHOT'O aHOJA, HIKHSAA YaCcTh KOTOPOIO IO-
I'PY’K€Ha B 3JIEKTPOJIUT. DIEKTPOIUT COCTABIISIIOT U3 KPUOJUTOTIIMHO3EMHOIO paciiaBa, B KOTOPOM
conepxkurcs 8...10 % rimmuozema. K aHOLy NoJIBEIEH MOCTOSIHHBIN 3JIEKTPUYECKUM TOK, KOTOPBIN
UCIIONIB3YETCSl B TpoIlecce SJEKTPOJN3a, a TakKe MOAIEPKUBAET TEMIEPaTypy JJIEKTPOIUTa
950...970 °C 3a cuer JIKOYJIeBa TEIJIa, BBIJCISIONIErOCs B CIIOE DJICKTPOIUTA MEXKIY aHOJOM U Ka-
TooM. [lorbeMHBIN MeXaHU3M - 3 TIepeMelaeT aHo/l 110 Mepe ero cropaHus BHU3y. Uepes mThIpH
K aHOJy IOJIBOJUTCS AneKkTprueckuii Tok ot 45000 1o 155000 A. PabGodee HanpsiKeHHE HOPMAIBHO
paboratomieit Bauusl 4, 0-4,5 B. [Ipu snektponuse moj BIMSHUEM HaNa)XEHHOTO JIEKTPUUYECKOTO
mons K KaToxy mepementarorcs katnonsl Na*, AI¥*, Ca?", Mg?*, Ho pa3spsxaroTcs Ha KaTozie, KakK
HanOoJIee MOJIOKHUTEIbHBIC, TOJFKO KaTHOHBI aFOMUHIS. OOpa3ylomuics B IPOIECCe IEKTPOTU3a
IIOMUHUI cOOMpaeTcs Ha JHE BaHHBI SJIEKTPOIU3EPA MOJT CIOEM DIIEKTPOJINTA, OTKYa ero mepuo-
JUYECKH BBIOMPAIOT C TIOMOIIbIO BAKYYMHOTO KOBIIA. J[J1st momydeHus 1 KT alFOMUHHS PacXo1yeTcs
okos10 16500-18500 kBT yac snekTposHeprumu.

Bonpocel ona obcyymcoenusn:
- Tlouemy KpymHBIE TPEANPHUITHS 1O MPOU3BOJCTBY aTIOMUHHUS Yallle CTPOSAT Ha Oepery

60bIINX pek?

- [louemy pacruiaBiaeHHBINH alfOMUHUI coOMpaeTcs Ha JJHE BaHHBI MO CJI0EM 3JIEKTpOoIuTa?

- K yronpHOMy 1HY BaHHBI IOAKJIIOUEHBI MEAHBIE IIUHBI AJIS [10JIBOJIA AIEKTPHUUECKOro TO-
ka. Bo3morkHa 11 3ameHa matepuana muH? C KakuM yTBEPXKIECHHUEM BbI COTJIACHBI. 1) Menb UMeeT
BBICOKYIO TEMIIEPATypy IUIABICHHS; 2) MEIb UMEET XOPOIIYIO TEIIONPOBOAHOCTD; 3) MEIHBIN MPO-

BOJHUK 06naz[aeT XOpOI.HCfI BHGKTpOHPOBO,HHOCTBIO?

Tema 3. Dnekmpomacnummoie a61eHUA
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Texcmut 012 umenua:

Teker 1

DOneKTpocTaTU4eCKUil GUIBTP MpeaHa3HAYeH JJIi OYMCTKU BO3JlyXa OT COJEPKaIIUXCS B
HEM MOCTOPOHHUX YaCTHI], B OCHOBHOM IbLIM pazMepoM oT 0,01 mkm u aspozoieit. KoHcTpykTus-
HO TIpejCTaBisieT co0oW HabOp METAUIMYECKUX IUIACTHH,
MEXIy KOTOPHIMH HATSHYThl METANIMYECKHE HUTH. Mexny
HUTSMU U TUIACTUHAMHU CO3J1aéTCS Pa3HOCTh IMOTEHIIMAJIOB B
HECKOJIBKO THICAY BOJIBT, YTO MPHUBOJIUT K OOPAa30BAHUIO MEXK-
AY HUMHU CHUJIBHOT'O SJICKTPUYCCKOI'O ITOJII U BOSHHKHOBCHHUIO
Ha MOBEPXHOCTH HUTENH KOPOHHOTO pa3psina. B pesynpraTe ua-
CTHIIBI TTBUIA TPUOOPETAIOT SJEKTPUUECKUN 3apsi. 3arpsa3HEH-

HBIN BO3YyX nogaércs B IMPOCTPAHCTBO MCKAY IUIACTUHAMU,

3apsHKEHHBIC YaCTHUIIBl MBUTH 1O JICUCTBHEM JJICKTPUYECKOTO

TIOJISI TPUTSTHUBAIOTCS K IUIACTUHAM M OCENIAal0T Ha HUX.

BpeMmsi oT BpeMeHU C TUIACTUH HYXXHO CMBIBaTh IMBUTb. DIIEKTPOCTATUIECKUE (PUIBTPBI MO-
T'YT YJIOBUTHh BCE YaCTHUIIBI, CIIOCOOHBIC MPHOOPETaTh 3apsa. OUIbTPhl OTINYAOTCS HU3KAM YPOB-
HEM TIOTpeOJICHUsI SHEPTUH 1 OeciryMHOCTHIO. K HeocTaTkaM OBITOBBIX MOJIEIe OTHOCUTCS CPaB-
HUTETBHO HEBHICOKAas MPOM3BOANTENBHOCTE (50 — 60 M°/uac) u reHeparms o3oHa. O30H B He-
OOJIBIINX KOJMYECTBAX 00JIaJacT MPHUATHBIM 3aaxoM, HATIOMHHAIOIIAM BO3YyX Tociie rpo3sl. On-
HAKO B BBICOKMX KOHIICHTPALIUAX 030H TOKCHYEH.

OuuIIeHHBId BO3/IyX BO3BpAIIAETCS B MOMEUICHHWE, YTO TO3BOJIIET SKOHOMHUTH TEIUIO U
AIEKTPOIHEPTHIO, HITH BBIOPACHIBACTCS B aTMOC(hEpy.

Bonpocel ona oocyymcoenusn:

- B kakux 1o Ha3HAYCHHUIO TIOMEIIECHUSIX BO3AYX IOCIE OYMCTKU BBIOPACHIBAETCS B aTMO-
chepy

- byner mu paGorath GHIBTP, €CIM MEXKIY TUIACTHHAMH IMPOJYBATh BO3AYX B YKa3aHHOM
HAIPaBJICHUU TIPU PA30MKHYTOM KJIFOUE B [EMTU MTUTAHUS?

- Kak nopnusieT Ha 3()()EeKTUBHOCTh OYMCTKU BO3JyXa M3MEHEHHE MOJSPHOCTH IUIACTUH U
CTepIKHEH Ha MPOTUBOMOIOKHYIO?

3aoanue:

Ha rpaduke nzo0paxeHa 3aBUCHMOCTh CTEIIEHH OYHCTKH OT 00beMa BO3/yXa, IIPOAyBaeMO-

ro uepe3 GUIbTP 3a Yac Ui JBYX MoJenel (puibTpa.
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Koamu4ecTBo Bo3ayxa (M3/9ac)
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W3 mpuBeneHHOrO crucka HEOOXOAMMO BBIOPATh OCHOBHYIO NMPHUYMHY CHIDKEHUS d(hdek-

TUBHOCTHU OYUCTKHU C YBCIIMUCHUCM KOJIMYCCTBA IPOAYBACMOTO BO3ayXaA. HpI/I YBCJIMUCHUHN CKOPO-

CTH BO3AYUIHOT'O ITOTOKA:

1) 3apsiKeHHbIE YaCTULBI MBI HE YCIIEBAIOT OCECTh Ha IIaCTUHAX (UIBTPa;

2) yBenM4YMBaeTCA TEMIIEpATypa dJIEKTPOI0B U U3MEHSIOTCS YCIOBHS KOPOHHOTO pa3psija;

3) HU3MCHSACTCA CUJIA MPUTAKCHHUA 3apsS’KCHHBIX YaCTHII IMbUIN K IIJIACTUHaAM (I)I/IJ'IBTpa.

Teker 2

I'mOGpuaHbIi aBTOMOONIIB

I'uGpuaHBIl aBTOMOOMIIb MCIIONIB3YET COYETAaHUE JIBYX TUIIOB JIBUTATeeH — OEH3MHOBOTO U

QJICKTPHUYICCKOTIO. Onu pa60Ta10T B PCKUMC ONTUMAJIBHOI'O JOIIOJHCHUSA APyl ApyTra. ben3uHOBEIN

ABUTATCIIb BHYTPECHHCTO CTOpaHUsA HCIIOJB3YETCA B KaUCCTBE OCHOBHOI'O MCTOYHHKA SHEPIrun ABU-

KEHUs. BEICOKOBOJIBTHBIN 3JIEKTPOMOTOP THOPUIHON CHIIOBOM YCTAHOBKH IPEICTABISCT CIOKHYIO

Y KOMITAKTHYIO KOMOMHALIMIO 3JIEKTPOMOTOPA U 3JIEKTpOTreHepaTopa. DIEKTPOABUraTesb IPH HEOO-

XO0AUMOCTH MOMCHTAJIbHO obecrieunBacT JAOINOJIHUTCIIbHYHO MOIIHOCTD,

HC pacxoaysd TOIUIMBO U HC

3arps3Hsisl OKpy’Karollyto cpey. MIx coBmecTHas pabora obecreunBaeT aBTOMOOMIIO MPEKPacHbIe

CKOPOCTHBIC Ka4€CTBa U TOIINIMBHYO SOKOHOMHWYHOCTE.

B nauane nBmwkeHUs OJ0K yIpaBlIeHUS SHEPTHUIO aKKYMYIIATOPHOHN OaTapew HampaBlseT Ha

QJICKTPOMOTOPHI, PACIOJIOKCHHBIC B nepeI[Heﬁ u 3a,I[HeI71 YacTH aBTOMOOWJISA. I[BI/I)KCHI/IC B HOp-
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MaJIbHOM PEKHUME OCYIIECTBISETCS 32 CUeT OCH3WHOBOTO JBUTATEIIS U 3JIEKTPOMOTOPOB, BpaIlaro-
IUX U JJIEKTpUUECKUi reHepatop. ['eHepaTtop mo komaHzae 0JIOKa yNpaBlIeHUs OCYIIECTBIISIET 3a-
psaaKy O6artapeu, OTaBas € U3JIHUIIKKA YHePTrur. [Ipyu TOpMOKEHUN KUHETHYECKAasi YHEPTUs aBTOMO-
Ous mpeoOpaszyeTcsl B NEKTPUIECKYI0, KOTOPYIO OJIOK yIpaBIeHHS BO3BPAIIAET B BHICOKOBOJBT-
HyI0 O0aTapero, a OCH3WHOBBIM JBUTATETh pabOTaeT B OOBIYHOM PEXHME. B TpaJuIIMOHHBIX CHUCTE-
Max 3Ta YHEPTrHUsl TOPMOKCHHSI TePsUTach. B OTIM4HMe OT HUX TMOpUIHAS CHIIOBAsI CUCTEMa OCOOSHHO
a¢(eKkTHBHA B TOpOJIe, TJI€ YaCTO YEPEaYIOTCS Pa3TOH U TOPMOKECHHE.

Bonpocel ona oocyymcoenun:

- Eciu B ruOpUIHBIX CHJIOBBIX YCTAHOBKAX SHEPTHS TOPMOKEHUS MOCIE TIPeoOpa3oBaHus B
AIEKTPUIECKYIO M aKKyMYJIUPYETCs B 0aTapee, TO Ha KaKUe MPOIIECCh ST IHEPTUST TOPMOKECHHUS B
TPAJAUIIMOHHBIX aBTOMOOUIISIX?

- Ecnu B TpaguIMOHHBIX aBTOMOOWIISIX pacXo]l TOIUIMBA COCTaBiseT oT 7-8 nutpoB Ha 100
KM, TO B THOpUIHBIX — OT 3-4 nuTpoB. KakoBa OCHOBHas MpUYMHA TAKOW SKOHOMHHU TOTUTHBA?

3aoanue:

1. Paccmotpute 610K-CXeMy THOPUIHOTO aBTOMOOMIISI M BCTaBBTE MPOITYIIEHHOE CJIOBO B

yTBepkaeHHe: «bJIOK ynpaBieHuss Ha OCHOBE MH(pOpPMAIMH, MOTYYSHHOH OT , IO-

ChlIIACT UCITIOJIHUTCIIbHBIC KOMAaHAbI CHIJIOBOH YCTAHOBKE U dKKYMYJIITOPHBIM 6aTape;IM».

bnok vnpasnenus

'J'."ICI':TPD.EI.BHTEI ﬂlﬂi}"hl}":iﬂ'l'ﬂ . ﬂaTHHKH CKOPOCTH.

beH3uHOBBIH TEIH- PHBIE YACTOThI BPALLEHHA

JABC reHepaTophbl Datapeu JBHTATENCH. TEMIIEPATY DB

Tema 4. Ilpou3zeoocmeo u ucnonv3osanue 11eKmpoIHEPIUn

Texcmul 015 umenus:
Tekcr 1
I'mapodiiekTpocTanums
OcHOBHas 3aja4a THAPOIJIEKTPOCTAHIIUU
— TpeoOpa3oBaHWE HDHEPTrUU TEKYIICH BOIBI B
IJIEKTPUYECKYIO0 SHEpruto. B 3aBUCMMOCTH OT

TUIIa CTAHOWHW KOHKPETHAsA TCXHHUYCCKas pcaiu-




3anMs OyleT pa3HOHM, HO MPUHIMI pabOThl THIPOIJIEKTPOCTAHIUU OCTAETCS HEW3MEHHbIM. Pac-
CMOTpPUM TEXHOJIOTHIO BEIPAOOTKH 3JIeKTpodHeprun Ha nmpumepe Kurynésckoit [[DC.
Pa3pe3 Kurynésckoit I'OC:

1 - BepxHwMii 6be(d (4acTh BOOEMA, PACTIONIOKEHHAS BBIIIE TNIOTHHBI IO TEYCHHIO);

2 - BOJ103a00p;

3 - cimpanbHas kamepa (CoopyKeHHUe, IMOBOISIee BOYy K TypOuHEe B (hOpMHpPYFOIIEE T10-
TOK Ha BXOJIE B HAINpPAaBIIAIOLINNA amnmapar; cupaibHas KaMepa 1o (opMe HallOMHUHAET YIUTKY, 3a-
KPYYEHHYIO BOKPYT THAPOTYPOUHBI);

4 - HampaBAOWIMHN anmnapar (CrenuaaIbHbli MEXaHU3M JJI PETyJIUPOBaHUs PAcXo/a BOIbI
4yepe3 Typouny);

S - TUIPOTYpOUHA;

6 - oTcackiBaromas Tpyoa;

7 - HIxHUN Obed (YacTh BOJOEMA, PACIIONOKEHHAS HIDKE TIJIOTHHBI);

8 - Bax;

9 - ruaporenepatop; 10 - Tpanchopmarop; 11 - mTuHUS dIIEKTpOTIEpEaAYH.

Bopna u3 Bepxuero 6beda (1) uepe3 Bogozabop (2) momagaer B ciupaibHylo kamepy (3). B
CIIUpAJIbHOW KaMepe MOTOK JOMOJTHUTEIBHO "3aKpyduBaeTcsA" M, MPOXOAs Yepe3 HampaBIsSIOIINI
anmapat (4), paBHOMEPHO TOJBOJIUTCS K rumapotrypoune (5). PackpyunBas ruapoTypOHHY, MTOTOK
TepsieT OOJBIIYIO YacTh CBOEH PHEPTHUH, MOCIIE YEro OTBOAUTCS Yepe3 OTCACHIBAIOIIYIO TPYOy (6) B
HwKkHUN 0bed (7). ['mapoTypOuHa NOTYUECHHYIO MEXaHUYECKYIO SHEPTHUIO BpAIICHUS MepenacT ue-
pe3 Ban (8) ruaporeneparopy (9). ['mmporeHepatop Bpaiuasch, BeIpAOATHIBAET SIEKTPHUUECKYIO
SHEPrulo, KoTopas nepenaercs tpanchopmaropy (10), a 3aTem BbIIAETCS B CETh Yepe3 TUHUU DJICK-
Tporepenauu (11).

Bonpocel ona oocyymcoenusn:

- Kak nosnuser Ha apdexkruBHOCTh padoThl [ DC (yBenmnuuTcs BEIpabOTKa AIIEKTPOIHEPTUH;
yMEHbIIUTCS 3PPEKTUBHOCTD, HUKAK HE MOBJIMSIET) CHUKEHHUE YPOBHS BOJIbI B BepXxHeM Obede?

- [louemy yacToTa BpamieHUs: TypOMHBI B pab0YeM COCTOSTHUW TOJACP)KUBACTCS TIOCTOSH-
HOM: 9TO YMEHBIIIAET PACXO0Jl BOJBI? MOCTOSHCTBO YaCTOTHI BPAIICHUS OOECHEYHUT CTAOUIBLHOCTH
4acToThl iepeMeHHoro Toka 50 I' Bo Bcelt aHeprocucreMe? TaKOH PEKUM COOTBETCTBYET MaKCH-
MaJbHOMY KIIT;?

- Bimasier mu pabota ['DC Ha cocTosiHEe BOIHBIX OMOpecypcoB?

W3 npuBeeHHBIX HIDKE YTBEPXKIACHUH HEOOXOIUMO BHIOEPHTE NMPABWIBHBIC U YKAKUTE UX

HOMepa:
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1. Jla, Bnuser, HaOI0AaeTCA U3MEHEHUE MUKPOKIMMATA, CHUKEHUE CKOPOCTU TEUEHHS pe-
KH, 3aMeIJICHUE BOJIOOOMEHA M CAMOOYHMIIICHWSI, a TAK)KEC PAa3BUTHE CHUHE-3CIEHBIX M JTHATOMOBBIX
BOJIOPOCJIEH, YXYILIEHUE KA4€CTBA BOJIBI.

2. Jla, BIUsIET, MPOUCXOANT YMEHBIIIEHHE PBHIOHBIX 3aMacoB, COKPAIICHHE YHUCIA IIEHHBIX
BHJIOB.

3. Her, BiusiHEE HE3HAYUTEILHOE, MTOJTyUYECHUE YHEPTHH KOMIICHCUPYET HAHOCUMBIN YPOH.

Texer 2
Coaneunasi 6aTapest
[IpocTeiimas KOHCTPYKIMS cosiHeyHOro 31emMeHTa (CD) Ha 0OCHOBE MOHOKPHUCTAIITNYECKOIO

KpCMHUS MMTOKa3aHa HAa pUCYHKC.

Lty

ToHKasi TIaCTUHA COCTOMUT W3 JIBYX CJIOEB KPEMHHUS C Pa3iHMYHbIMH (PU3NYECKHUMH CBOIi-
cTBaMH. BHYTpeHHUH CJI0M MpeacTaBiseT cOOOM YUCTHIH MOHOKPHUCTAJUTMYECKUN KpEMHHUM, 00J1a-
JAIOUINH «ABIPOYHON MPOBOAUMOCTHIO» (p-TuI). CHApY XU OH MOKPBIT OUEHb TOHKUM CIIOEM KpeM-
HUs ¢ npuMeckio ¢ocdopa (n-tum). Ha THUIBHYIO CTOPOHY IUIACTHHBI HAHECEH CIUIOUIHON MeTal-
JTUYECKUI KOHTAKT. Y TpaHHIlbl N-U p- CJIOEB B pe3yibTaTe MepeTeuK 3apsioB 00pa3yloTcs o0e-
HEHHBIC 30HBI C HECKOMIIEHCUPOBAHHBIM O0BEMHBIM MOJIOKHUTEIBHBIM 3apSIOM B N-CJIOE U 00BEM-
HBIM OTPULIATEJBHBIM 3apsIIOM B p-CJio€. DTH 30HBI B COBOKYITHOCTH M 00pa3yioT p-N-miepexo.

Kornma conHe4HBIN 3€MEHT OCBEIIAeTCsl, MOTJIOMEHHBIE (DOTOHBI TEHEPUPYIOT HEpaBHO-
BECHBIE JIEKTPOHHO-/IBIPOYHBIE Mapbl. DJIEKTPOHBI, TEHEPUPYEMBIE B P-Ci0€ BOJIM3U p-N-Tiepexo/a,
MOAXOMAT K p-N-TIEpexXoay U CYIIECTBYIONIMM B HEM JJICKTPUYECKUM IOJIEM BBIHOCATCS B N-
o0nacTb. AHAJIOTUYHO U U30BITOYHBIE JBIPKU, CO3JaHHBIE B N-CJIO€, YACTUYHO MEPEHOCSITCS B p-
cioii (puc. a). B pesynbrare n-cioit mpuoOperaeT MOMOJHUTEIBHBIN OTPULIATENBHBIN 3apsia, a p-
CJION - MOJIOKUTENBHBIN. OTpULATENILHOMY MOJIOCY UCTOYHHUKA TOKA COOTBETCTBYET N-CIIOM, a p-
CJIOH - IIOJIOKUTEIBHOMY.

OddexTuBHOCTH MPEOOPa30BAHMSI SHEPTUU CBETA B JIEKTPUUECKYIO B MOJOOHBIX dJIEMEHTaX
nocturaet 35%. Ilo TeXHOIOTMYEeCKUM MPUYMHAM OTICIBHBIA 3JEMEHT BO3MOXHO H3TOTOBUTH
TOJIEKO HEOOIIBIIIOr0 pa3Mepa, Mo3TOMY sl yBenmdeHus: d3((HEKTUBHOCTH COCTHHSIOT HECKOIBKO
sseMeHTOB B Oatapen. CosiHeuHble OaTaped MPeKpacHO 3apeKOMEHI0BAIM ce0sl B KOCMOce Kak J10-

CTATOYHO HAACKHBIM U CTaOMJIBHBIM MCTOYHHK OHCPIUu, CIIOCOOHBIHI pa6OTaTL O4YCHb OJIUTCIIbHOC
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BpeMsl. [ 1aBHYI0 OMAacHOCTH JIJISl COJHEUHBIX OaTtapeil B KOCMOCE MPEACTABIAIOT KOCMUYecKas pa-
YAl ¥ METEOpHAs ThUIh, BBI3BIBAIOIINE IPO3HIO MIOBEPXHOCTH KPEMHHUEBBIX 3JIEMEHTOB U Orpa-
HUYMBAIOIINE CPOK CITYKObI OaTapeil.

Bonpocwt ona oocyscoenusn:

— I';me u xorma Mpl MOKEM BOCIIOJIB30BaThCs TaHHOW HHMOpMaruen?

— U3BecTHO, 4TO 3PPEKTUBHOCTH CONHEYHOM OaTapen HauOOMbIIas MPU HOPMAIBHOM Ma-
JICHUHM CBETa HA MOBEPXHOCTH 3eMeHTa. [loBbicuT nu 3 ekTHBHOCTH OaTapen UCHOIb30BaHUE
YCTPOWCTB JIJIs1 UX aBTOMAaTHYECKOTO HaBeneHus Ha Comuiie?

3aoanusa:

1.U3BecTHO, YTO Ha SHEPTeTUYECKUE MapaMeTphl COTHEYHOU OaTapeu BIUSET HarpeB ee Mmo-
BEPXHOCTH MAJAIOLIIM M3JIyY€HUEM, OpHEHTalusl Oatapen oTHocuTenbHO COJIHIIA U €€ TeOMETPH-
yeckue pazMepbl. ONuIInTe U U300pa3uTe CXEMY MCCIIEI0BAaHUS 3aBUCUMOCTH CHJIBI T€HEPUPYEMO-
r'o TOKa OT TeMIIEpaTyphl OaTapeu.

2. OtaenbHbIE 3JIEMEHTHI COIHEYHOU OaTaper MOXKHO COSAMHSTH KaK MOCIEA0BaTEIbHO, TaK
Y TMapajiebHO WIH TOCIeN0BaTeNbHO-MapamienbHo. Onennre (GUHAHCOBBIE, KOHCTPYKTUBHBIE U
¢u3nyeckrue JOCTOMHCTBA U HEJOCTATKHU 3TUX BAPUAHTOB BKJIIOUEHUS.

Teker 3

Ceronuoy (Takxe ucrnosb3yercs cokpamenue CHUJI - cBeTonzmyyaromuii 110; TaTUHCKUN
skBuBasieHT — LED: light-emitting diode) - 3To monMynpoBOAHUKOBBINA MPUOOP C SICKTPOHHO-
JBIPOYHBIM P-N IEPEXO0/I0M, KOTOPBIN CO3/1a€T ONTHYECKOE U3IyYeHHE, KOT/Ia Yepe3 Hero MPOXOAUT
AJIEKTPUYECKHI TOK.

NNACTHKOBAR NMH3A Kpucrann

CHNTHKOH

laniomMuHHesan (MeaHas) ocHOBa

Pabota cBeronnona ocHOBaHa Ha CBOMCTBaxX p-n WM 3JEKTPOHHO-IBIPOYHOrO MEPEX0]a,
00yCJIOBJICHHBIX B3aUMOJICHCTBHEM JIBYX MOJIYIIPOBOJHUKOB p-TUMA U n-Tuna: P — positive, To ecTh
MOJIOKUTEIBHBIN THUII, UJIM ABIPOYHBIA, U N — negative, TO €CTb OTPULATENbHBIA THUI, WU JIEK-
TPOHHBIN. B pe3ynbpraTe NpomycKaHus JIEKTPUYECKOrO TOKA B MECTE CONPUKOCHOBEHHS JBYX I10-
JYIIPOBOJHUKOB MPOUCXOJUT MEPEXOA OT OJTHOTO THUIA MPOBOJUMOCTU K IPYrOMYy, U MBI BHJIUM
U3JIy4YEHUE CBETA.

Ceroano UMeeT 1Ba BbIBOJA - aHOA M KaroA. Ha karone pacnosoeH altOMHHHEBBIN Mapa-

oonmueckuii peduiekTop (oTpaxkaresb). OH BHEIIHE BBITJISIUT, KaK dameoOpa3sHoe yriiyoneHue, Ha
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JTHO KOTOPOTO MoMellleH KpucTtal. [1onynpoBoJHUKOBBIH MOHOKPUCTAIT — 3TO OCHOBHOM 3JI€MEHT
CBETOAMO/AA, B KOTOPOM CO3[aH p-N-miepexon. MOHOKpHCTaT uMeeT GopMy KyOHWKa pazMepom
0,3x0,3x0,25 MM U COEIMHEH C aHOAOM IIPU IIOMOUIM 30JI0TOM MepeMbIuKH. ONTHYECKU Npo3pad-
HBI TIOJIMMEPHBIM KOpITyC, SIBISIOMUIICS OJHOBPEMEHHO (OKYyCHPYIOILIEH JIMH30H, BMECTE ¢ pe-
(IeKTOPOM OIPEAETAIOT YroJl U3JIY4YEeHUs CBETOMO/Ia U HAIIPABJIEHHOCTD ITydka cBeTa. CoBpeMeH-
HbIE CBETOAMO/bI ObIBAIOT BCEX I[BETOB Paayru: KpacHbIE, OpPaHKEBBIC, KEIIThIE, 3€JICHbIE, CHHUE,
6enbie. CBeueHne, KOTOPOE M3Iy4aeT CBETOIMO/ MPH MOJKIIOYCHUN €ro K dJIEKTPUIECKOMY TOKY,
3aBUCHT OT MaTepualia, HCIOJb3yeMOro MpHU MPOU3BOJCTBE MOIYMPOBOAHUKA. Tak, Hampumep,
MIPUMECH aJIOMUHUS, UHIIUSA, Tenusi, pocdopa BBI3BIBAIOT CBEYEHHUE OT KPACHOTO JI0 JKENTOTrO 1IBETA.
A3OT, TATMH, UHAUN TPUIAIOT U3Ty9aeMOMY CBETY I[BETa OT 3€JICHOTO 10 Toiay0oro. UToOs! 10-
OUTHCS OETIOr0 CBEUYEHHUS B KPUCTAILT J00ABISIOT IIoMUHO(MOp. Paboune HanpskeHUs: CBETOAMO/I0B
Pa3HBIX [[BETOB Pa3IUYHEI.

['1aBHBIC TOCTOMHCTBA CBETOAMOIOB — BBICOKMMA K17 (15%-60%) 1 nuTenbHBINA CpOK pado-
161 (10 100 000 gacoB).

3aoanusa:

1. Cneuuduyeckuil BUJ BOJBT-aMIEPHON XapaKTEPUCTHKU CBETOJNOMA MPUBOJIUT K TOMY,
YTO Jake HeOOJNbIINE My/bCAallud HAIMPSHKEHHUS B paboueM peXHMe COMPOBOXKIAIOTCS 3HAUUTENb-
HBbIM M3MEHEHHMEM CHJIbl TOKa cBeToanoAa. Kakumu OynyT MocieqcTBUS TIOXOTO 3JEKTPHUECKOro
KOHTaKTa B IIeTIH NMUTaHUs cBetoanona? M3 mpemioKeHHBIX BAPHAHTOB OTBETOB HEOOXOJMMO BBI-
OpaTh MPaBUILHBIN U yKa3aTh €ro HOMED:

1) MI0X0M ANMEKTPUUYECKUI KOHTAKT 00ECTIEYUT CKAYKH COMIPOTUBIICHHUS LIETIH U HATIPSHKEHUS
Ha JMOJIe, U3-3a YeTO U3JIyYeHHUE CBETOINO0/1a OYJIeT «MUTAIOIINM;

2) HUKAaKMX W3MEHEHHH B paboTe cBeToAuona He OyaeT, T.K. H3JIydeHHe OOYCIIOBIEHO
HarpeBoM P-N nepexoa, a 3TOT MPOoLEecC AOCTATOUYHO UHEPTEH;

3) cBeronno He OyAET CO3/1aBaTh U3ITyUCHHE.

400

200

Tox, s

100 <

_____________

Mpsmoe HanpEsexse, B
2. Jlaiite oOBsicCHEHHE SIBICHUIO: JlamMmna HaKaJdMBaHUS OOBIYHO BKJIFOUEHA B CETh MEPEMEH-
Horo Toka yactoroit 50 I'u, a cBeToIMOA — B 11eNb NOCTOSTHHOTO HanpsbkeHus. [louemy konedanus

90



CHJIbI TOKA B JIaMIIC HaKaJIMBaHUs HE 3aMCTHBI, a BBIKJIIFOYCHHUEC CBETOAMO/Ja HA 1 MUIIJIMCEKYHY Y€~
JIOBCK BOCIIPUHUMACT KaK «Murasue»?

3: [Ipennoxute BapuaHT KOHCTPYKIUHU CBETOJUO/IA C YIPABISEMBIM LIBETOM U3JIYy4ECHHUS.

Tema 5. I'no6anvnoe nomennenue

Texcm Ons umenus:

N3-3a mmobanbHOro moreruieHus bonbimoit bapeepubiii pud (ABcTpanus, Tuxuii okean)
TEpsieT CIOCOOHOCTh BOCCTaHABIMBATHCS, YTO MPUBOIUT K COKPAIICHUIO Pa3HOOOpa3Hsi MOPCKHX
BHJIOB, KOTOpble TaM UBYT. Okono mosoBuHbl bombiioro bapeepHoro puda norudio B 2016 u
2017 romax. Boga B okeaHe mporpenach HaCTOJIBKO, YTO 3TO BBI3BAJIO MAacCOBOE 00ECIIBEUMBAHHE
kopayioB. Eciiu moTeryieHue ynactcsi OCTaHOBUTH Ha ypoBHe 1,5 rpamyca, BepkuBeT 10—30%
kopasuioB. [Ipu rmoGanpHOM moTeruieHMd Ha 2 °C MpakTHYECKH BCe KOpayioBble pudbl OyayT
MOTEPSHBL.

[maBHasg mnpuurMHa IIOOAIBHOTO MOTEIUIEHUS — BBIOPOCHI MAPHUKOBBIX Ta30B, Ta30B C
BBICOKHM TIOTJIOIIEHUEM CBETOBOM SHEPTrUU B MHPPAKPACHOM (TETUIOBOM) auarnazoHe. OCHOBHBIMU
MapHUKOBBIMH ra3aMu 3eMJIM SIBIISIFOTCS BOJSIHOM Map, YIJIEKUCHbIA ra3 u metaH. MccnemoBanus
YUEHBIX TOKa3bIBAIOT, UYTO COJAEp)KaHME YIIIEKHCIIOro rasa B arMocdepe HampsMyro CBS3aHO C
IUIOUIA/IBbIO JIECOB Ha IJIAHETE.

[mo6anpHOE TOTEIUIEHWE MOXKET MPUBECTH K PE3KOMY TasiHUIO JIeMHUKOB. MccnemoBanwust
2018 rozna mokasbIBalOT, YTO CKOPOCTh POCTA YPOBHS MOpPS YBEIMUMBAETCS U CyMMApHBIA IPUPOCT
K KOHILYy CTOJIETHSI IOJKEH COCTaBUTh 65 cM oT ypoBHs 2010-X rogos.

Bonpocul ons oocyscoenusn:

- T'mbenp KOpalJIOB O3HAYAET, YTO MHOTHE BHUIBI PHIO M JAPYTUX CYIIECTB MOTEPSIOT
€CTECTBEHHYIO cpe/ly oOuTanus. VX momyssiiuu COKpartsaTcs Wik UCYe3HYT HaBceraa. [louemy?

- Kak Bnusier cokpanienue miomnaau JieCoB Ha CPEeIHIOI0 TeMIieparypy Ha 3emiie?

3aoanue:

W3 mpuBeieHHBIX HIKE YTBEPKACHUNH HE00X0JUMO BBIOpATh /1BA IPABUIIBHBIX:

1) TToBsIllIeHUE YPOBHS MOpPSI YIPOXKAeT OCTPOBHBIM TOCYIapCTBaM, TaK KaK 3TO MPUBEACT K HX
3aTOTUICHHUIO.

2) TloBblmieHHE YPOBHS MOPSI IPUBEIET K YBETMICHUIO YUCICHHOCTH MHOTHX BHUIIOB PBHIOBI.

3) IoBblmicHUE YPOBHS MOPSI IPUBEIET K YBEITMUCHUIO COMEPKAHUS COJH B MOPCKO# BOJIE.

4) V3-3a TIOBBIIMICHHUS YPOBHS MOpPS YBEIHUYUTCS IUIOMIAJb IMOBEPXHOCTH MOPCKOM BOIBI M
KOJTMYECTBO 00pa3yeMoro BOASHOIO Tapa, 4YTO CHeNaeT To0albkHOEe TMOTeIUICHHe Oolee

MHTCHCHUBHBIM.

Tema 6. Ilapruxossiit 3¢hgpexm: delicmeumenvHocms unu gvlmvicen?
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Texcm Ons umenus:

JKuBbIM Oprann3zMaM HeOOXOAUMa YHEPTHUS ISl )KU3HU. DHEPTHsI, MOACP>KABAIOIIAs )KU3Hb
Ha 3emuie, npuxoaut oT CoJIHIIA, KOTOPOE U3JIy4aeT SHEPTHI0 B KOCMOC, TaK KaK OHO OY€Hb ropsi-
yee. Kpoireunast yacTh 3TOM S3HEPTUU JOCTUTAET 3EMIIH.

ATtMmocdepa 3emiin AeMCTBYET Kak 3alIMTHOE 0J1esJ10, TOKphIBaIOIIee MOBEPXHOCTD IJIaHe-
THI, ¥ 3AIIUINACT €€ OT MepPEra 0B TeMIEepaTyphl, KOTOPHIE CYIIECTBOBAIH OBl B 0€3BO3IyLITHOM
IIPOCTPAHCTBE.

Bonpmias yacte u3nyyaemoit CoHIIEM SHEPIUU POXOJIUT Yepe3 3eMHYI0 aTMocdepy. 3eM-
JIS1 TIOTJIONIA€T HEKOTOPYIO YacTh 3TOM SHEPTUH, a IPYrasi 4aCTh OTPAXKAETCS OOPATHO OT 3€MHOM
MOBEPXHOCTU. YacTh 3TOM OTpakeHHOW SHEPTrUM morjiomaercs armocdepoit. B pesynbrare sTOro
CpeIHssl TeMIepaTypa HaJl 3eMHOW TOBEPXHOCTHIO BBIIIE, YeM OHA MOTJia Obl OBITh, €CJIM OBl aTMO-
cdepsl He cymecTBoBaia. ATMocdepa 3eMiu IeiCTBYeT KaK MapHUK, OTCIO/Ia U IPOU3OIIET Tep-
MUH «TIapHUKOBBIN 3P dekT». CUuTaroT, 4To MapHUKOBBIHM 3(()EKT B TeUeHHE JBAIIATOTO BeKa CTall
0oJjiee 3aMETHBIM.

To, uTo cpenusist TemnepaTypa aTMocdepsl 3eMJIH YBETUUMIaCh, sBiseTcs ¢pakToM. B raze-
Tax U Apyrou nepruogu4eCKON Ie4aTi OCHOBHOM IIPUYMHOM IOBBILIEHUS TEMIIEPATYPBI B Ba(L1A-
TOM BEKE 4acTO Ha3bIBAIOT YBEIMUYEHUE BHIOPOCA YIIIEKUCIIOTO ra3a B aTMOchepy.

[ITxonpHUK 11O UMEHH AHIPEN 3aMHTEPECOBAJICS BO3ZMOKHOU CBS3BIO MEXKIY CPEIHEH TEM-
neparypoit armocgepsl 3eMITH ¥ BRIOpOCaMH YTIICKHUCIIOro ra3a B atMochepy 3emiu.

B OubnmoTexe OH HalIen clieAyromue 1Ba rpaduka.

BriBpochl yrnekmcnoro raza

CpegHAA TeMnepaTypa aTMochepsl JEMIM
(ThICAYM MUNNWOHOE TOHH B rog)

(rpagycoB Uenbcua)
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Ha ocHoBe 3Tux nByx rpaduxoB AHIpei caemnan BBIBOA, YTO MOBBILIICHHE CPEAHEH TemIe-
paTypsl aTMochepsl 3eMilnd AEHCTBUTEIBLHO TPOUCXOIUT 3a CUET YBEIMUEHUS! BEIOPOCOB YIIIEKHUC-
JIOTO Tasa.

Hpyras mkonbHUIa, Buka, He coritacHa ¢ BeiBoioM AHjpesi. OHa cpaBHUBAET JiBa rpaduka

W T'OBOPHUT, YTO HCKOTOPLIC YaCTH Fpa(bHKOB HC IIOATBCPIKAAIOT €I'0 BBIBO.
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Bonpocul ons obcyymcoenusn:

- Kakue yactu rpadukoB He moarBepkaatoT BeiBoa Anjapes? [IpuBenure npumep u 00bsic-
HUTE CBOU OTBET.

- AHzpeli HaCTauBaeT Ha CBOEM BBIBOJIE O TOM, UTO MOBBILIEHUE CPEAHEN TEMIEpaTyphl aT-
Mocdepbl 3eMIIN BbI3BIBAETCS YBEIMUEHNEM BbIOPOCOB yriekucioro raza. Ho Buka qymaer, uto
€ro BbIBOJ uepecuyp nocnemHsiii. OHa roBoput: «IIpexnae, ueM caenaTh OKOHYATEIbHBIN BBIBO/,
THI JIOJDKEH YOCIHUTHCS B TOM, YTO JIpyrue (hakTOpBl, BIUSIONINE HA ITAPHUKOBBINA 3P HEKT, OCTatoTCs

MOCTOSHHBIMUY. Ha3zoBuTe oquH U3 (paKTOPOB, KOTOPLIC UMCJIa B BULY Buxa.

Tema 7. Buympennnsa cpeoa opzanusma. Kpoes
Texcm ons umenus.
IlepenuBanue KPoBHU
KpoBb — 3T0 0cOOCHHBIN BUI COCTUHUTEILHON TKAaHU B OpraHU3ME YeJIOBEKa, B COCTaB KO-

TOPOW BXOAST TPOMOOLMTHI, SPUTPOLIUTHI, JIEHKOUUTHI, mIazma. OHa, Kak U JIt00asi TKaHb, BHITIOJ-

HSIET OMpeNeNicHHbIE (PYHKIIMU B Op-
raHu3Me YeJIOBeKa: 3aIMTHYIO, JIbI-
XaTeJIbHYI0, TPAHCIIOPTHYIO W pery-
nstopHyto. O6mmii ee 00beM B opra-
HH3ME 4YCJIOBCKAa COCTaBlIsieT 4-5
JIUTPOB.

15 urons 1667 rona dpanirys-

ckuil Bpau JKan-batuct Jlemn Bnep-
BbI€ COBEPIIMJI TepeIruBaHUEe KpoBU yesoBeKy. CerojHs 3Ta JieueOHas TEXHOJIOrHs MOKa3aHa Mpu
MHOTHMX 3a00JI€BaHUSAX, HO MPHU ITOM ocTa€Tcs KpaiiHe omacHOW mpouenypoil. Cama mpouenypa
Ha3bIBAETCS TeMOTpaHchy3usl.

[TpoBoauTh mpouenypy 0e3 cMepTEeIbHBIX OCIO0XHEHUH CTaJo BO3MOXKHBIM TOJBKO IOCIE
oTKpbITUs rpymil kpoBd B 1901 roay u pesyc-paktopa B 1940 rony. CerogHsi nmepenuBaroT B OC-
HOBHOM KOMIIOHEHTBI KpPOBH, HANpPHUMEP, TOJBKO IPUTPOLUTHYK) MACCY, CBEXE3aMOPOKEHHYIO
1a3My, KOHIIEHTpAT TPOMOOIIUTOB U JIEMKOLUTHYIO Maccy. Camoe pacnpocTpaHEHHOE NTOKa3aHue K
IIEPEIMBAHUIO — 3TO NOTEPsI KpoBU. OCTPOH MOTEPEN cunTaeTCsl MOTEPS MALIUEHTOM B TEUEHUE I1a-
pbl yacoB 6osee 30 % o0bEMa kpoBu. Kpome 3TOr0, cpeu abCoMOTHBIX MOKa3aHUH K reMOTpaHC-
(Gy3un — IIOKOBOE COCTOSIHUE, HEMIPEKpallaloliecs: KpOBOTECUECHHUS, TAKEIOE MAIOKPOBUE, XUPYP-
rUYecKre BMemarTenscTBa. ['emorpancdysust Obuta u ocTaéTcsl KpaitHe pUCKOBAHHOM MPOIETyPO.
[lepenuBaHue KpOBH MOXKET BBI3BaTh CEPbE3HBIE HAPYLIEHUS KU3HEHHO BAXKHBIX IPOLECCOB, IO-

9TOMY HaXXC IMPU HAJINIUU MOoKa3aHUH K 3TOH npoucaype MCIUKHU BCCraa paCCMaTpuBarOT HAJIMYNC
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WJIM OTCYTCTBHE NPOTHBOIIOKA3aHUN, CPEIM KOTOPBIX — CEPEUHasi HEAOCTaTOYHOCTD TP IIOPOKaX,
MHUOKapJIUTe, KapAHOCKIEPO3e, THOMHOE BOCIMAJICHUE BHYTPEHHEW O0OJIOUKU cep/lla, TMIEePTOHHUS
TPeTheH CTaauM, HapyIIeHne KPOBOTOKA TOJIOBHOI'O MO3ra, 00l1ee HapylieHue 0eIKoBoro oOMeHa,
aJIJIepruyeckoe COCTOSHUE U ApYyrue 3a00IeBaHuUs.

Yacto nmpu abCONIOTHBIX MOKA3aHUSAX K MEPENIMBaHUI0 KPOBU MPOIENYpPY HMPOU3BOJISAT, He-
CMOTpPS Ha MPOTHBOMOKA3aHHSA, HO IMPH 3TOM OPraHM3YIOT MPOQWIAKTUYECKHE MEpPOTPHSITHSA,
HanpuMep, AJi NPEeAYNpPExKACHNs allJIepruueckor peakuuu. MiHOr1a npu Xupypruyeckux orneparu-
X MIPUMEHSETCS MPeIBAPUTEIBHO 3ar0TOBJIEHHAs] COOCTBEHHAsI KPOBb MAIMEHTA.

Ilepen mepenuBaHuMEM KpOBU MaIME€HTa O0SA3aTENILHO MPOBEPSIOT Ha MPOTHBOINOKA3aHMA,
emi€ pa3 MpoBEPSIOT IPYMIy KPOBU U pe3yc-(hakTop U TECTUPYIOT KPOBb JOHOpPA HAa UHIIUBUIYaJIb-
HYI0 COBMeCTUMOCTb. [locie aToro mpoBoaurcs 6uonorndyeckas mpoda — manuenty Beoaar 25-30
MJI KPOBH JIOHOpa U HAOIIOJAIOT 32 COCTOSTHUEM OO0JIBHOTO. ECiu manuenT 4yBCTBYET cest XOpOIIIo,
TO KPOBb CUUTAETCSI COBMECTUMOW M MPOBOAUTCSA reMOoTpaHc(y3ust co ckopocThio 40—60 kanens B
MUHYTY.

[Tocne nepenuBaHusi HECOBMECTUMON KPOBHU MOT'YT BO3HUKHYTHb OCJIOKHEHHS, COOM JaroT
MIOYTH BCE CUCTEMBbI opranu3mMa. Hampumep, BO3MOXKHO HapylieHHe (PYHKIUHI MOYeK U NedeHu, 00-
MEHHBIX MPOLECCOB, AESITEIBHOCTH XKEJIyI0YHO-KUIIEYHOr0 TPaKTa, CEpACUYHO-COCYUCTON U IICH-
TPaJIbHOM HEPBHOU CHUCTEM, JIBIXaHUS, KDOBETBOPEHHS.

Cy1ecTByeT Takoe MOHATUE KaK «KPOBSHOM NOMMHI», HHaue — ayroreMoTpancdysus. [lpu
3TOH MpoLEeype MPOU3BOAUTCS NEPETUBAHNE PELUIIHEHTY €ro *Ke cOOCTBEHHON KPOBU. DTO J0CTa-
TOYHO paclpOCTPAHEHHAss METO/MKA B CIIOPTE, OAHAKO O(UIMANbHBIE CTPYKTYPhl NPUPABHUBAIOT
€€ K IPUMEHEHHUIO onuHra. « KpoBsSHON IOIMHI» YCKOPSET JOCTaBKy KMCIOPOAa K MBIIIIAM, yBe-
JIMYUBASI UX TPOU3BOAUTEIHHOCTb.

3aoanus:

1. Bo mHOrux Hay4yHbIX paboTax reMoTpaHc(]y3us paccMaTpUBaeTCs Kak onepalus, aHajo-
IU4YHas Mepecajike OpraHoB, T.e. oOjajnaromas 0oaplIMMH puckaMmu. Pacnonoxxure neicTBust Bpa-
4eil, yka3aHHbIE HUXKE, B [10CJIEJOBATEILHOCTH UX NIPOBEICHUS:

a. BTOPMYHO IPOBEPSIOT IPYIILY KPOBU U pe3yc-(hakTop,

0. mpoBoAUTCS OHOIOTUYECKAs TIPoOa — ManrueHTy BBOAAT 25—30 MJI KpOBH IOHODA,

B. TECTUPYIOT KPOBb JJOHOPA HAa UHAMBHUYaJIbHYI0 COBMECTUMOCTb,

I. €CJIM KPOBb CUMUTAETCS COBMECTHMOM, TO MPOBOAAT TeMOTpaHc(]y3usi co CKOpOcThio 40—
60 xamnenb B MUHYTY,

J. TIPOBEPSIOT MNAalMEHTa HAa HAJIMYUE IPOTUBOIIOKA3aHNM.

2: Kakumu OIKHBI OBITH YCIIOBHSI KPATKOBPEMEHHOTO XpaHeHUs KpoBu? M3 mpensioxeH-

HBIX BApHAaHTOB OTBCTOB BI)I6€pI/ITC HpaBHHBHBIﬁ " YKAXUTE €ro HOMEP:
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a. B 3aITasTHHBIX EMKOCTSX B XOJIOJHJILHOW CTEPUIIBHON KaMepe ¢ TeMiieparypoit 2-6°C,

0. B aBTOKJIaBe,
B. B CTCKIIIHHBIX COC}’[[EIX.

3. BBI6epI/ITe U3 MPEAJIOKCHHOTO CIIMCKa (I)YHKI_II/II/I, KOTOPBIC BBIIIOJIHACT KPOBb B OpraHU3-

M€ 4YCJIOBCKaA: 3allluTHasA, HNOAACPKHUBAKOMaA, COCIMHHUTCIIbHAA, AbIXAaTCIbHAA, PCEryadTopHasd,

TpPaHCIOPTHAS.

Tema 8. Meouyuna cnopma
Texcm 0na umenusn:
[lepen TpeHUWpOBKaMH CIOPTCMEH H3MEpsSET YacTOTy OMEHHs CBOEro mynabca. Yacrora
ouenus cocrapinsieT 70 ynapoB B MuHyTy. CIIOPTCMEH 3aHUMAETCSI OJHY MHHYTY U CHOBA H3MEpSeT

Iy/IbC. 3aTEM OH IIPOBEPSIET €r0 Ka)1yl0 MUHYTY B T€UEHHUE HECKOJbKUX MUHYT. OH NpencTaBuil

CBOM pe3yibTaThl B BUJE rpaduka.
Kakoif MOXHO cJies1aTh BBIBOJ, IO €0 pe3yabTaram?
a. Yacrora OueHus ero mynbca ypennuuBaeTcst Ha 50 y1apoB B MUHYTY.

6. Ha ymeHbIIeHHEe 4acTOTHI OMEHUS €ro Mybca YXOIUT MEHBIIIE BPEMEHH, YeM Ha yBEJIH-

YCHHUC.

B. UeTblpe MUHYTHI CITYCTs €ro MmyJibe ObeTcst 80 yaapoB B MUHYTY.

r. Ero mynbc HOpManu3yeTcst MeHee 4eM 3a 6 MUHYT.
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Tema 1. Memannwi. Kopposusa memannos. 3awuma om Koppo3uu.
Yenepoo kax ocnosa opzanuueckon sncusnu. Yenexkucnwuii 2az

Texcmut 013 umenus

Teker 1
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PecraBpanusi naMsiTHUKOB

B aTmocdepe KpymHBIX TOPOJOB BO3POCIO COICPKAHWE arpeCCUBHBIX BEIIECTB, IMOITOMY
MMOBEPXHOCTH MaMATHUKOB, CACIIAHHBIX U3 METaJlIa, MOABEepratoTcs atMochepHoii kopposuu. B mo-
CJIeJTHEE BpEMS 4YacTO BO3HHMKAIOT TaKWE€ BUJBI KOPPO3UH, KaK «OpOH30Basi 00JIe3Hb» (MM «MeaHAs
yyMay), IpU KOTOPBIX 00pa3yroTCsi OCHOBHBIE XJIOPUABI MEAH - 3aITyCKAEeTCs psAJl XUMUYECKUX pe-
aKIUi ¢ y9acTHEeM MeJIH, KHCIOPO/a U BiIard atMocqepsl. B pe3ynbraTe 3TOro mpoucxoauT MHTEH-
CUBHAas HEMPEpbIBHAs KOPPO3HUs, pa3pyllaoNias HOBEPXHOCTh CKYJIBITYP.

Cy1ecTByeT 1Ba OCHOBHBIX METO/IA 3aLIUThl METAJUIMYECKHUX TIOBEPXHOCTEN OT KOPPO3UH:

1. HaneceHne METAIITMYECKUX 3alTUTHBIX TOKPBITUN, HA3BIBAEMBIX (OKEPTBEHHBIMUY». Takou cioit
3alMIIAET MOBEPXHOCTh MAMITHHUKA, U30JUPYS €€ OT aTMOC(HEPHBIX BO3JACUCTBUN, IPU 3TOM Cam
M0/IBEpraeTcs KOPPO3MH U CO BpEMEHEM pa3pylaercs. Takue MOKPBITUS MOXKHO HAHOCUTH pa3iiny-
HBIMH CIIOCOOaMU, HAPUMED, TalIbBAHOTLIACTHKOM.

2. HaneceHwust 3alIUTHOTO CJIOSI METOJIOM IUIA3MEHHOT'O WJIM Ta30IJIa3MEHHOTO HAIbUICHUS MeTal-
JIMYECKOro TOpOIIKa C MOCIEIyIoImEed ero MPOMUTKON CHelUalbHBIM HHTHMOUTOPOM KOPPO3HUH
HanbUIIEMOro MeTayuia. IHruburop, momajast B MOPHI CJIOs, HAJIE)KHO YACPKHUBAETCS B HHUX, YTO
MpeJOTBpAaIaeT BO3/eiicTBUE aTMOC(EpHBIX (PAaKTOPOB uepe3 MOpbl HA METAIUT U YBEJIMUHUBACT J10J1-
TOBEYHOCTbH MOKPBITHS.

Hanbinenre MOXXHO OCYIIECTBUTH, HApUMeEp, NMPH MOMOIIM TaKUX YCTPOMCTB, KaK IJia3-
MOTPOHBI, Fa30IIa3MEHHBIE TOPEJIKH, JYrOBble METAJUIM3ATOPBl U I€TOHALIMOHHO-TA30BbIE MYILKH.
B Cankr-IletepOypre Tak ObLIH pecTaBpUPOBAHBI MHOTHE ITaMSATHHKH.

Bonpocwt ona oocyscoenun:

— 3amMTHBIA CI0H METAIIMYEeCKOT0 MOPOIIKOBOTO MOKPBITUS SIBISIETCS PBIXJIBIM, COAEP-
KHUT MHOTO IYCTOT U MOp W MPOHHIIAEM JJI1 BHEUIHEH aTMocdephl U coeprKalleiics B Heil BIaru.
[Ipu kakux ycrnoBUSX OH OyJET BBIMOJHATH 3aIUTHYIO (QYHKIUIO: IPU 3aMIOJHEHUU TIOP U MYCTOT
CHEIHaJIbHBIMM IIperapaTamMy, IPENnsITCTBYIOIIUMH KOPPO3UH 3alUTHOTO CJI0s, IPU OKpallMBaHUU
MOKPBITUS KPacKaMU WA SMAJSIMH, MIPU YCIOBUU MPOMUTKUA MOBEPXHOCTH MHTHOUTOpAMU KOPPO-
3UM WJIH TIPU TOBTOPHOM HAaHECEHUHU TOPOIIKOBOTO 3AIIUTHOTO CJIOsS?

— MoryT 11 ObITH UCHIOJIB30BAHbI OMHCAHHBIE TEXHOJIOTUU ISl 3AIIUTHI TAMATHUKOB, BbI-
MOJTHEHHBIX U3 KaMHs? [loyemy?

— Ilouemy cCKynbIOTypHBIE KOMIIO3ULIMU pPa3MEHIAOT JUIIb Ha
MacCUBHBIX yHIaMEHTaxX: Jid 00ecreueHus] yCTOMYMBOCTH CKYJIBITYPBI,
JUIsl paBHOMEPHOI'O paclpezesieHus BeCOBOW Harpy3ku Ha TPYHT, AJs
YBEJIUYEHHS BBICOTHI CKYJBITYPbI WM JIJISl 3AIUTHI CKYJIBITYPbl OT BaH-

nanoB?
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Texer 2
I'asupoBaHue BoabI
VYrunekucnslii ra3 uian CO2, 1BYyOKHUCH yrie-
pola, TUOKCUI yriepoja, OukapOOHAT HUCHOJb3Y-

CTCA JI1 NPUTOTOBJICHUA Ta3WUPOBAHHBIX HAIIWUT-

KoB. [‘a3upoBaHHBIE HANUTKH, OCOOCHHO OXJa-
KIIEHHBIE, OBICTpEE W IOJHEE YTOJNSIOT MKAKIY. ke il

J5is yToJIeHus sKaXKabl YEJIOBEK BBHITUBAET MEHBIIIE Ta3MPOBAHHON MUTHEBON BOJIBI, YEM HETa3HpO-
BaHHOM. CerofiHs B MPOM3BO/ICTBE HAMUTKOB YCHJIEHHO DKCIUTYyaTHPYETCS OCHOBHOE CBOMCTBO yT-
JIEKHUCJIOTO Ta3a — KOHCEpBUpYylolee (00e33apakuBaroliee, A1e3nHpuIupyromiee, aHTAMUKPOOHOE),
T.K. YTJIEKUCTBIN Ta3 SBISETCS KOHCEPBAHTOM - BEIIECTBOM, TYOUTEIHHO JICHCTBYIOIINM Ha KUBBIC
MUKpPOOPTaHU3MBI, PUCYTCTBYIOMINE B MUTHEBOM BOJIC.

VYriekucnslii ra3 u3MeHseT BOJOPOIHBIN noka3atenb (pH) Bojabl, onpeaensomuil XxapakTep
XUMHUYECKHX U OMOJIOrMYecKux mpoieccoB. B 3aBucumoctu oT BennuuHbl pH MeHseTcs CKOpocTh
OMOJIOTUYECKHUX PEAKIUi, TOKCHYHOCTh 3arPSA3HSAIOIINX BEIIECTB U T. A. [|JIsi TUTheBOM BOJBI ONTH-
MaJbHBIM cuuTaeTcs ypoBeHb pH B quamazone ot 6,5 mo 8,5 (mo pexomeHganusm BecemupHoit op-
raHu3aluu 37JpaBOOXPAHEHUS - 7), OTKJIOHEHHE OT KOTOPOTO MOKET CYIIECTBEHHO OTpPa3UThCS Ha
3amaxe, MPUBKYCE W BHEIIHEM BuUE BOAbL. [Ipy HachIIEHUH BOJIbI YTIECKUCIBIM Ta30M €€ YPOBEHb
KHCIIOTHOCTH Bo3pactaeT 10 pH=3,8.

Bonpocut ona oocyxncoenun:

— Tlouemy mpu HarpeBaHWU ra3UPOBAHHOMN BOJBI, SBJSIOUICICS BOJAHBIM PACTBOPOM YTOJIb-
HOU KHCIIOTBI, BBIJCNISIOTCS My3bIpbKH ra3za?

— JlakmycoBas uHAMKaTOpHAs Oymara MmpH MOTPYKEHUH €€ B Ta3UPOBAHHYIO BOJY MEHSET
nBseT. Ha xakoii?

— Menuky Ha OCHOBE MHOTOJIETHUX HMCCIIEIOBAaHUIN M HAOIONECHUN ONPEAETUIN TPOTHUBO-
MOKa3aHUs K YMOTPEOJICHUIO Ta3UpOBAHHOW MUTHEBOW BOJIbI: HaJIWuue sI3Bbl U ractpura. Kakosa
OCHOBHAs MPUYHHA 3TOTO OTPAaHUYCHUS: HU3KUH, BRICOKHI WJIM HOPMAJIBHBIH YPOBEHB BOJAOPOIHO-

ro nokasatess? [IpuBeaure 000CHOBaHNUE B MOJIB3Y CBOETO OTBETA.

Tema 2. Ecmecmeennasn paouoaxmuenocms. Ilpeoopaszosanue enympenneii snepzuu
AMOMHBIX A0€P 6 MENI08YI0 U IIEKMPUYECKYIO IHEP2UI0. AmOMHble CUNO6ble YCIAHOGKU U UX
ucnonvzoeanue. Ilocnedcmeusn paduayuonnozo od1yuenus

Texcmot 0151 umenus:

Teker 1
PagnoaktuBHOE 00TydeHnE
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Paguanus, B IMPOKOM CMBbICIIE, 03HAYAET U3JIYyYeHHE, TO €CTh PaCIpOCTPAaHEHUE IHEPIUU B
BH/JI€ BOJIH WJIM YacCTHUIl. PainoakTHBHbBIE U3TYUYCHUS IEIISAT HA TP BUAA:

- anb(da-u3nydeHue — MoToK siaep reius;

6eTa'I/I3J'IyLICHI/Ie — IOTOK 3JICKTPOHOB;

ramMmma-us3JIydeHHUE — ITIOTOK BBICOKOOHEPTCTUUCCKUX CbOTOHOB;

MMOTOK HEUTPOHOB.

UenoBeyecKuil OpraHu3M peryisipHO MOBEPTaeTcsi BO3AECHCTBHIO PAIHOAKTUBHOTO 00Iyde-
Hus. [Ipubausurensao 80% exeroaHo moxy4aeMoro KOJM4ecTBa MPUXOUTCS Ha KOCMUUYECKHUE JTTy-
q. OCHOBHBIM NPHPOJHBIM UCTOUHUKOM M3JyYEHHs CUUTAETCS MHEPTHBIN ra3 pajioH, BEICBOOOXK-
JAIOUINICS U3 3€MJIM U TOPHBIX MTOPOJ.

Pagnannonnoe o0yueHne o crnoco0y MPOHUKHOBEHHS B OpPraHHM3M JENUTCS Ha J[Ba TUIA:
BHYTpeHHee u BHemHee. IlocneaHee xapakTepHO IUIsl pacHbUIEHHBIX B BO3AYXE PaJUOHYKIHIIOB
(aspozosb, nbUTb). OHM MOMAJAOT HA KOXKY WIM OAEXKAY. B TakoM ciydyae MCTOYHHMKM pajuaiiu
MOJKHO YJaJMTh, CMBIB UX. BHelHee ke 0OJydeHHE BBI3BIBACT OXKOI'M CIM3UCTBIX 000JIOUEK U
KOXHBIX NOKpOBOB. [Ipy BHyTpeHHEM TuIe OOIy4eHHs PaJUOHYKIUABI MONANal0T B KPOBOTOK,
HamnpuMep, Yepe3 paHbl, U yAAIAIOTCS JHUIIbL C TIOMOLIBIO Tepanuu. Takoe 00ydeHHne MpOBOLUPYET
00pa3oBaHue 37I0KAUECTBEHHBIX OMYXOJIEH.

PangnoakTiBHOE U3TyuyeHHE M3-3a MOHU3UPYIOIIEro NEHCTBUSA NMPUBOAUT K OOpa30BAHUIO B
OpraHu3Me 4ejoBeKa CBOOOJHBIX PaJMKaIOB — XMMUYECKH aKTUBHBIX arpeCCUBHBIX MOJIEKYI, KO-
TOpBIC BBI3BIBAIOT TMOBPEXKACHUE KIETOK M UX rudenb. OCOOCHHO UYBCTBHTEIBHBI K HUM KJIIETKH
KEIyJJOUYHO-KUIIEYHOTO TPaKTa, MOJIOBOM M KPOBETBOPHOH cucteM. PagnoakTuBHOE 00iydeHUe
HapylaeT ux padoTy, BbI3bIBA€T TOLIHOTY, PBOTY, HapylIEHUE cTyJa, TemnepaTrypy. BozneicTBys
Ha TKaHM TJla3a, OHO MOKET NMPUBECTH K JIydeBOM KaTapakre. K mocieacTBusiM MOHU3UPYIOLIETO
U3JIyYEHUS] TAKKE OTHOCST TAKUE MOBPEXKIACHUSA, KaK CKIEPO3 COCYIOB, YXYAIIEHUE UMMYHMTETA,
HapylIeHHe T'eHEeTUYeCcKoro ammapata. Crucrema mnepefadd HacJeACTBEHHBIX JaHHBIX MUMEET TOH-
Kyto opranuzanuio. CBOOOJHBIE paJMKaabl U MX NPOU3BOJHBIE CIOCOOHBI HApyLIaTh CTPYKTYPY
JHK — Hocutens reHetndyeckoil nHpopmanuu. IT0 NPUBOAUT K BOBHUKHOBEHHIO MyTallUi, KOTO-
pBI€ CKa3bIBAIOTCS HA 3/10POBbE MOCIEAYIOLINX TOKOJIEHUH.

Ha aromapHOM ypOBHE 3TO NPOUCXOAUT TaK. PaiMOaKTUBHBIE YaCTULBI JIETAT C OTPOMHOMU
CKOpOCTBIO, BBIOMBAsI IPH 3TOM 3JIEKTPOHBI U3 aTOMOB. B pesynbraTe nocneanue npuooOpeTaroT 1mo-
JIOXKUTENbHBIN 3apsa]. CBOOOIHBIN 3IEKTPOH U MOHU3UPOBAHHbIM aTOM BCTYNAIOT B CIIOXKHBIE peak-
LIMHU, B pe3yjbTaTe KOTOpPbIX 00pa3yroTcsi cBoOoaHble panukansl. Hanpumep, Boga (H20), cocras-
nsiromiast 80 % Macchl YesnoBeKa, Mo BO3JCHCTBUEM palualliK paclaiaeTcs Ha ABa paaukana — H+
u OH-. DT naTonoruyecky akTUBHBIE YACTUIBI BCTYMAIOT B PEAKIIUH C BaKHBIMH OMOJIOTMYECKH-

MU coenuHeHusiMu — monekyinamu JIHK, GenkoB, hepmeHTOB, %1poB. B pesynbrare B opraHuzMe
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pacTeT YUCIIO MOBPEXKICHHBIX MOJIEKYJI M TOKCHHOB, CTPaJaeT KJIETOYHBIA 0OMeH. Yepe3 HEeKOoTo-
poe BpeMs TIOpakKeHHBIC KJICTKU MOTHOAIOT WM X (DYHKIIMU cephe3HO HapymaroTcs. M3-3a moBpe-
xaeHust JIHK u MyTtanuu reHoB KJI€TKa HE MOXET HOPMAaJIbHO JEJIUThCA. DTO CaMO€ OMAacHOE IOo-
CJIEJICTBUE PaTUAIIMOHHOTO OOIyUeHHUSI.

Bonpocul ons obcyymcoenusn:

- Jl1s1 yenoBeka B KOCMOCE 3HAUMTEIbHYIO ONACHOCTh MPEACTABIAET KOCMUYECKas paaua-
s, Uto 3amuinaer mojiei Ha 3emiie OT ee maryOHOro BO3JeHCTBUS: aTMocdepa ¢ coaepKariencs
B HEli MBUTBIO, BpalleHue 3emin, obiaka, BOJSHON map, coepiKaluiics B atMocdepe WId MarHuT-
HO€ 1oJie 3eMiIn?

- JInst kakux reorpaduuecKux MECT MPHU OTCYTCTBHH MECTOPOXKICHHM PaTlOaKTUBHBIX HC-
KOIIAa€MbIX YPOBEHb €CTECTBEHHOW paJMaIliy BBILIE CPETHEr0: BRICOKOTOphEe, MOBEPXHOCTh OKEaHa,
PaBHUHBL, JIECHON MacCUB UM APKTHKA ¢ AHTAPKTHUKON?

- Ha Jlyne marautHoe mose oyeHb cinaboe. O3HauaeT JIM 3TO HAJIMYKME pagualliOHHON omnac-
HOCTH M HEBO3MOXXHOCTh OCBOCHHMs uesnoBeduecTBOM JIyHBI? Pa3BepHyTHII OTBET HEOOXOIUMO
00OCHOBATb.

Teker 2

ATOMHasI TOABOIHAS JIOAKA

ATOMHBIE TIOJIOJIKA MCIOJB3YIOT PaJuOaKTUBHOE TOILTUBO (B OCHOBHOM, ypaH). Panuoak-
TUBHBIC MaTEpHaJIbl BRIICTSIOT TEIJIOBYIO PHEPTHUIO B Tpoliecce siepHoro pacnana. [Ipu aTom BbI-
JeNISIeTCs OrPOMHOE KOJIMYECTBO 3Hepruu. Ha aToMHOM 1o/sI0/IKe TaKoil IPOLECC OCYIIECTBIAETCS
B TOJICTOCTEHHOM PEaKTOpe, KOTOPbII HEMPEPHIBHO OXJIAXKIAaeTCs MPOTOYHOM BOAOHM, 4TOOKI n30e-
XKaTbh [ePerpeBa, a TO U PacIiaBICHUs CTEHOK.

B TunuuHOM ABUTATENE C AIEPHBIM PEAKTOPOM OXJIAKIEHHAS BOJA, IUPKYIUPYS MO JaB-
nennem 160-200 atmocdep 1o 3aMKHYTOMY KOHTYPY, MOTaIaeT BHYTPh KOpITyca peakTopa, Coaep-
XKallero sigepHoe TomiruBo. Harperas Boga BBIXOAMUT M3 peakTopa M UCIOIb3YeTCs AJiA MpeBpalie-
HUSl B IIaporeHeparope Apyroil Boasl B map. OcThiBas, OHa BHOBb BO3Bpaliaercs B peaktop. Ilap
BpalllaeT JIONacTH TypOMHHOro ABUraresns. Peaykrop nepeBoauT ObICTpOe BpallleHHe Bajia TypOUHbI
B 0oJiee MEIJICHHOE BpallleHHE Baja AJIEKTpoABHraTelns. Ban snexTponBuraress npyu MOMOIIM Me-
XaHW3Ma CIETUICHUSI COCIMHSCTCS C TPeOHBIM BajlOM H 3JIEKTPOreHEPATOPOM. DJICKTPOABUTATEb,
Bpaias rpeOHOM Baj U TeHepaTop, 0OeceuynBaeT ABMKEHNE JIOJIKH U BhIpaOaThIBaeT SJIEKTPOIHEP-
TUI0, KOTOpasl 3amacaercs B OOPTOBBIX akKyMynsTopax. B Poccun co3nmanu m ucnbITald yHUKAIb-
HYIO SJICPHYIO CHJIOBYIO YCTAaHOBKY C PECYPCOM Ha BECh KM3HEHHBIA LMKJ aTOMHOM IMOJBOJIHOU

JIOJKH.

3aoanus:
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1.3anonHuTe B 6J10K-CXEM€ MPOMYIIEHHBIE 3BEHbBS Ipoliecca MpeoOpa3oBaHus sIACPHOM

OHCPIrUur B MCXaHUYCCKYIO DOHCPIruiO ABUKCHUA HOI[BOI[HOfI JJOAKHN

iipeBpalmcHuE B »
IIpeepameHue BOOEL B ap

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

KOTOpAA 3AMacASTCA B AKKYMYIATODE

2. «B TUMMYHOM JBUTATENE C SIEPHBIM PEAKTOPOM OXJIKICHHAs BOJAA, LUPKYIUPYS MO
nasienueM 160-200 atMmocdep MO 3aMKHYTOMY KOHTYpY, IIOIalaeT BHYTPb KOpIlyca peakTopa, co-
JiepoKallero siaepHoe TormmBo. Harperas Boia BBIXOAUT M3 PEaKTOpa U MCHOJb3YyeTCs ISl IPEBpa-
IIEHHS] B TAPOT€HEpATOpE NIPYroM BOJAbI B map». TO €CTh B TEKCTE yKa3aHa 4acTh BOJASHOM Maru-
CTpajill «peakTop-----laporeHepaTop ------ peaktop». CocTaBbTe aHAIOTUYHYIO CXEMY JJI JpYroi
4acTH BOJASHOM Maructpaiu. s 3TOro BHMMaTeNbHO paccMOTpuTe cxemy asurateins. Cornacu-
TECh, YTO MOXHO TPOCIEAUTh AHANOTUIO C TAKUMHU MOHATUSAMU M3 OMOJOTUH, KaK «Malblii KpyT
KpOBOOOpAIIEHUs» U «OOJBIIION KPYT KPOBOOOPAIIICHHSI.

3. IIpeanonoxkum, 9T0 YICHHK, 03HAKOMHBIIHCH CO CXEMOH YCTPOWMCTBA IBHTATEIIS C ATOM-
HBIM PEaKTOPOM, ITOCUUTAJI, YTO B HEE MOXKHO BHECTH U3MEHEHUS: O0BEIMHUTD JIBE YaCTH BOJSTHOU
maructpanu. Torma Boga (map) OyneT HUPKYIUPOBATh [0 KOHTYPY «peakTop---llaporeHepaTop---
rJIaBHAsl TypOuHA ----TJIaBHBIA KOHJEHCATOP TYpPOUHBI------ peakTop». YKaXKMTe OCHOBHOE IPEIAT-
CTBUE Ha ITyTU BHEPEHUSI STOU HUIEH.

4. BsI B coCTaBe IpyMIlbl KOHCTPYKTOPOB — pa3pabOTUMKOB JIBUTATENEH C SIEPHBIM PEaKTO-
poM. M3MeHeHHe KaKuX I[apaMeTpoB CYILECTBYIOIIEH CHCTEMbl >KH3HEOOecreueHHs IOJBOIHON
J0/1KH, 0 Bamiemy MHEHHIO, YBEJIUYUT €€ pecypc?

5. IIpoBenure aHanu3 MpEACTABICHHONW HAa PUCYHKE CXEMBI MPOLECCOB, 00ECHeUnBaOIINX
paboTy NOoIOAKU. YKaXXUTE IPUUHHY, IOUYEMY BOJIa, HATPEBAaeMasl B PEaKTOpe, SIBISIETCS paJuOaK-
TUBHOM, a BOJIa B IIAPOI€HEPATOPE — HET: OHA MPOXOAUT IMPOLEAYPY OUUCTKU, OHU LIUPKYJIUPYIOT

I10 pa3HbIM KOHTYpPaM U HC CMCHIUBAIOTCA, B IIAPOI'CHCPATOP I[O68.BJ'I$IIOT ,I[eaKTI/IBaTop?
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6. 3 mpe/uioskeHHBIX BapUaHTOB BBIOEpUTE TOT, KOTOPBIM OTBedaeT Ha Borpoc: [louemy
BOJIa TIOCTYNAeT B aTOMHBIN peakTop MoJ OONBLIMM JaBlIEHUEM, JOCTUTAOIIUM BeTUYMHBI B 160-
200 atmocdep?

a. Jlng yBenuuyeHust oTO0pa TEMI0BONH MOIIHOCTH.

6. Jlns yBenudyeHus TemMrneparypbl KUIICHHS.

B. Jlns obecrieueHust HUPKYISALMU BOJIbI B TapOT€HEpaTope.

7. CucreMa xu3HeoOecrieueH s OUIOAKU COACPKUT AUCTUILIATOP U 3JIEKTPOJIU3Ep, Yepes
KOTOpBIE MOCTOSIHHO MPOMYCKaI0T MOPCKYIo Boy. KakoBo nx HazHauenue? W3 npuBeeHHBIX HIKE
BapHaHTOB HEOOXOAMMO BHIOPATH BBINOJIHAEMBIC TUMHU YCTPOUCTBAMH () YHKITHH:

a. OumcTKa OT IpUMECEH.

6. Tonkas ¢puapTparus.

B. Harpesanue, oOpa3zoBaHue mapa ¢ €ro rmocjiaeayromed KOHIeH CAITUeH ISl TOTyICHUS JTH-
CTUJUIMPOBAHHOM BOJIBI.

r. IlpuroroBsienue ropsiueii TEXHUYECKON BOBI.

. HpOI/I3BOI[CTBO KHCJIOpOJda B PE3YJIbTAaTEC 3JICKTPOJIN3a BOABI.

YcrpoiicTBo: DyHKIUH:

JHuctunnarop

DnexTpoausep

Tema 3. I6on0uus 36e30
Texcm ona umenus:
[lon nmelicTBMEM CHJI BCEMHUPHOTO MPUTSDKEHUS O0JIAKO MEXK3BE3JHOTO Tas3a, COCTOSIIEro
TJIaBHBIM 00Pa3oM U3 BOJOPO/Ia, CKMMAETCS U HArpeBaeTcs 10 3aKOHY coXpaHeHus sHeprun. Eciu

Macca o0jlaka JOCTaTOYHO BEJIMKa, TeMIepaTypa M JaBJIICHHE B LIEHTPE 00Jiaka JIOCTHraeT 3Haye-
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HUW, IPU KOTOPBIX HAYMHAIOTCS TEPMOsIIePHbIe PeaKUMH CHHTE3a, B pe3ybTaTe KOTOPBIX BOJIO-
poxa mpeBpamaercs B renuil. Tak poxkaaercs 3Be3aa.

Co BpeMeHeM (Ha 3TO MOT'YT YIUTH MUJUIHAP/IbI JIET!) BOAOPO/ B IIEHTPAJILHON YaCTH 3BE3/IbI
BBITOpaeT, U o0pasyercs renueBoe saapo. Ho 3Be3na mpu 5TOM He racHET, MOTOMY YTO TeIHil ToKe
SIBJISIETCSL SIIEPHBIM TOTUIMBOM: TIPU JIOCTATOYHO BBICOKOM JIaBIICHMHM M TeMIIepaType cBbIme 15
MUJUTMOHOB T'PaIyCOB HAUMHAIOTCA TEPMOSACPHBIC PEAKIINHU, TPH KOTOPBIX T€JIMM MPEBPAIIACTCS B
yraepon. [Ipu aTom Temmnepatypa szapa emie Oosbliue Bo3pacTtaeT. HakoHen naBieHue, Bo3pociiee
BCJICJICTBHE HOBBIX TEPMOSJIEPHBIX PEAKIIM, CTAHOBUTCS HACTONBKO OOJBIIUM, YTO HAPYKHBIE
CJIOM 3BE37bl OTOPACKHIBAIOTCS Ha OOJBIIOE PAcCTOSHUE OT S/Apa, a UX TemIlepaTypa 3HAUYUTEIbHO
YMEHBIIAETCS: 3B€3/1a MPEBpaIIacTCs B KPACHbII THraHT (KpacHBIMHU WX HA3bIBAIOT 3a MX IBET, a
TUTaHTaMU — 32 UX KOJIOCCaJIbHbIE pa3Mephl). Macca HEeKOTOPBIX U3 ITHX 3BE€3]l CPAaBHUMA C MACCOU
Connna. Co BpeMeHEM OCHOBHOE TOILUIMBO TEPMOSIACPHBIX PEAKIMI-BOIOPOJ U T€JIMI — BBITOPAET.
Buemnue ciou 3Be3/pl, paclupsisch, YIETAOT, a 3B€3/]a 3HAUUTEIIbHO YMEHBIIAETCS B pa3Mepax U
MpeBpalaeTcs B 0eJiblii KapJauk. benblii 1BET 3Be3/1bl YKA3bIBACT HA TO, YTO TEMIEpaTypa Ha €€
MMOBEPXHOCTH BHIIIE TeMIepaTrypbl moBepxHoctu ConHna. TepMosiiepHbie peakiuy B 0eJIOM Kapiiu-
K€ Y€ MOYTH HE UAYT.

Ecnu macca siapa 3Be3abl npeBbiiaeT Maccy ComHila Oosee, yeM B monropa pasa (Oemblit ru-
raHT), 00YCJIOBJICHHOE CHJIAMHU TSATOTCHUsSI JaBJICHHUE B siAPE 3BE3JIbl CTAHOBUTCS CTOJb OTPOMHBIM,
YTO OHO KakK OBl «BIABIUBAET) SJEKTPOHBI B IPOTOHBI, B pE3yJbTaTe YeT0 00pa3yloTCs HEUTPOHHI.
Tak BO3HUKAECT HEMTPOHHAs 3Be3/1a, KOTOPasi COCTOUT B OCHOBHOM M3 HeWTpoHOB. Macca Ta-
KOH 3Be37bl MOKET OBITh CpaBHUMOM ¢ Maccoil CollHIIa TPU [UaMEeTPe B HECKOJbKO KHJI0MeTPOB!
[TnoTHOCTH HEUTPOHHOH 3BE3/1bl OJIM3KA K IJIOTHOCTH aTOMHOTO sipa: 1cM3 BelecTBa TaKoW 3BE3-
Ibl CpaBHHMa C Maccoil HECKOJbKHMX TpY>KEHBIX TOBapHbIX BaroHoB. OOpa3oBaHHE HEHUTPOHHOMN
3BE€3/Ibl MIPOUCXOAMT 32 JOJIM CEKYHJbl M COMPOBOXKIAECTCS B3PHIBOM HEBEPOSITHOW Ccuiibl. Takwue
B3PbIBbI HA3bIBAIOT BCIIBIIIKAMU CBEPXHOBBIX.

Ecau macca 3Be3/1bl 3HaUUTENBHO NpeBbIlIaeT Maccy CoJlHLa, TO CUJIa TPABUTALIMM «3aCTaB-
JIA€T» 3BE3JYy CHKUMATHCS JAXE MOCJE TOro, Kak OHa CTaHET HEUTPOHHOM 3Be3nod. M HacTymaer
MOMEHT, KOTJIa CHJla TATOTEHUSI CTAHOBUTCS HACTOJBKO OOJIBIION, YTO OHA «HE BBIMYCKAECT» HapYy-

Ky naxe ceeT! B TakoM ciydae 3B€3/1a IPEBPALIAECTCS B «UEPHYIO JBIPY».

3aoanua:

1.3amonHNTE B OJIOK-CXEME MPOIYIICHHBIC 3BEHbBSI MPOIIECC:

1) DBourorus 3BE3/1bI ¢ Maccoi, Oym3koi kK Macce ColtHIa

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



2) DBOMIONMS 3BE3/BI C MACCOH, CYIIECTBEHHO Ooblieit macchl ConmHIa

Odnaxo
pa3peKeHHOTO Benblif turantr  —# ? ? 7
MelK3BeIHOTO Taza

2. Beimenute 2-3 mpoOiembl, ¢ KOTO-
pBIMU, TIO BalleMy MpPe/CTaBICHHUIO, CTaJIKH-
BAaIOTCSl aCTPO(PU3MKU TPU HM3YYCHHH 3BE3].
Ob6ocHyiiTe CBOE MHEHUE.

3. CocraBbTe CHHKBENH Ha TeMy «Uep-

Hasg AbIpa»

Tema 4: Dxkocucmema Kaxk camoopzanu3yiomanca CUcnmema Op2aHu3mos u puzuueckoi
cpeodvl ux ooumanua u ezaumooeiicmeus. Ilomoku eewjecmea u snepzuu 6 IKOocucmeme
Texcm 0na umenus:
HckyccTBeHHBIE IKOCUCTEMbI

NckyccTBEHHBIE SKOCUCTEMBI — 3KOCUCTEMBI, CO3JaHHbIE YeIOBEKOM. [IpocTeiimmm npume-
POM TaKoro pojia MOXKET CIY>KUTh akBapuyM. B HeM HMeIOTCs pacTeHusi, OCYIIeCTBIAIOMmUE GOTo-
CUHTE3, pbIObI WK APYrue KUBOTHbIE, MUKPOOPTaHU3MBI, IiepepadaThIBAIONINE MPOIYKTHI KU3HE-
NEeATEIbHOCTH KUBOTHBIX. HO akBapryM He SBISAETCS CaMOCTOATENIBHOM YCTOMYHMBOM CHCTEMOM, T.
K. OH HYXJIa€TCsl B MOCTYIJICHUU OMPEETICHHBIX BEIIECTB M3BHE, HAIPUMEpP, KOpMa i PbIO, U
BBIBEICHHSI YACTH MPOIYKTOB IyTEM 3aMEHBI WIH (PHIBTPALIUU BOJBIL.

OcHOBHbBIE 0COOEHHOCTH UCKYCCTBEHHBIX 3KOCHUCTEM:

1) BONBIIMHCTBO MCKYCCTBEHHBIX SKOCHCTEM SIBIISIOTCS TeTEPOTPOGHBIMH, T.€. MOTPEOIs-
IOIUMH OpPTaHUYECKHUE BellecTBa (TOTOBYIO IMHUIITY) U3 BOJIBI.

2) VckyccTBEHHBIE PKOCHUCTEMbl UMEIOT HE3aMKHYTBIA IMKJI OOMEHA BEIIEeCTB M DHEPIHH.
YacTp NUIIEBBIX LENMOYEK B TAKUX IKOCHUCTEMAX Pa3pyLIAETCs, U, KaK CIEACTBUE, YEIIOBEK CTAHO-
BUTCSI 3BE€HOM HKOCHCTEMBI, o0ecreunBasi ycTpaHeHHEe MPOAYKTOB pacmajia, co3aaBas KOMPOPTHbIE
YCJIOBUA CYIIeCTBOBaHMs. Llenn nuTaHus B akBapuymMax KOPOTKHE M XapaKTEPU3YIOTCS HaJUYUEM
2-4-X 3BEHBEB.

3) UckyccTBeHHBIE SKOCUCTEMBI XapaKTePU3YIOTCS BUOBOW MaJOYUCICHHOCTHIO. [leiicTBu-
TEJIbHO, YEJIOBEK B aKBapUyMe CO3/1aeT SKOCUCTEMY sl 00ecriedeH sl CYIIeCTBOBaHUS OJJTHOTO WUJIU

HECKOJIbKUX BUJIOB PbIO U pacTeHUM.
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HopmanbHoe pyHKIIMOHMpOBaHUE aKBapuyMa BO3MOKHO JIUIIb B YCJIOBUSAX PaBHOBECHOI'O
COCTOSIHUSI OMOJOTMYECKONW CHUCTEMBI NPH ONTHMAJbHBIX MapaMeTpax cpeapl. B cTaHoBieHUN u
MOJICP’KAHUU PAaBHOBECHS MIPUHUMAIOT Y4acTHE BCE BOIHbBIC OpraHu3Mbl (peIObl, ampuOuu, MoJ-
JIOCKU U Jp.), pacTeHHs (BBICIIME PACTEHHS M BOJOPOCIH), OJHOKJIETOYHBIE MHUKPOOPTaHU3MBI
(6axTepuu, mpocreiimue). Maneiiee HapylIeHHe OaaHca B CHCTEME BEJIET K MOTEPe paBHOBECHS,
YTO BKJIFOYAET MEXAaHW3MBI, HAIIPABJICHHBIC Ha CTaOMIM3aIHi0 OMocucteMbl. [Ipu HEBO3ZMOKHOCTH
BOCCTAHOBJICHHS OaslaHCa, akKBapHyMHasl OMOCHUCTeMa THOHET.

Bonpocel ona oocyymcoenun:

— KucnorHocts Boasl pH oka3biBaeT 0ombIoe BIMAHUE HAa OMOXUMUYECKHE U Ouosoruye-
CKHE MPOLIECChl U UMEET Ba)XKHOE 3HAUCHHUE B >KM3HM pbI0. B mporeccax doTocuHTe3a, mpoTeKaro-
IIUX Ha CBETY, PACTCHUS TMOTPEOIISIOT YTIEKUCIbI ra3, 4To moBbeImaeT ypoBenb pH. Houbro kuc-
JIOTHOCTH BOJIBI TIOHIKAETCS, YTO CBSA3aHO HE TOJIBKO C OTCYTCTBHEM (DOTOCHHTE3a, HO U C BhIIETIe-
nueMm CO2 nipu JpIXaHUU pacTeHHH. MHOTHE pHIObI BIOIHE 0€300J1€3HEHHO NMEPEHOCAT OTKIOHEHUS
KHUCJIOTHOCTH BOJIbI OT HeWTpanbHOro nokasateins (pH= 7-8). 910 00bsAcHAETCA TeM, YTO OPraHu3M
MMeeT LIETbINA pAJl CUCTeM, CriakuBaromux konedbanus pH. OnHako pe3koe W3MEHEHHE KHUCIOTHO-
CTH BOJIBI MOKET CTaTh MPUYNHOMN rudemnu peio. [Togemy?

Mesxay KakuMH OOMTAaTeNlssMH aKBapHyMa MOKET BOSHUKHYTh KOHKYPEHIHS ™). BUIAMHU CO
CXOJIHBIMU MOTPEOHOCTSIMH, BUJIaMH, U3BJICKAIOIIMMU TOJIb3Y U3 CBA3HM JPYT C APYroM, XUIIHUKA-
MU U JKE€pPTBaMH, Mapa3uTaMu U X0351€BaMu?

3aoanusa:

1.AkBapuyMHBIE pacTEeHHs pa3pacTaroTcst HaJ BOJOH WM IUIABAIOT HAa MOBEPXHOCTH, IJIE
ocBelleHre 00s1ee MHTEHCUBHO U TJI€ OHU JIONOJIHUTENBHO MOIYYatoT YIIIEKUCIBIN ra3 u3 atmocde-
pul. B mporiecce hoTocuHTe3a MONEKYIBI XJOpOUIIIa paCTEHUI CTAHOBATCS Hanbosee aKTUBHBIMU
MpU OCBEIIeHUH (HOTOHAMH C JUIMHOW BOJHBI U3 mHTEpBana or 600 1o 700 HaHOMETpPOB (00JIACTH
OpPaH)KEBOT'0 M KPacHOTO IBeTa). ITO HauOoyiee BaKHBIA CBETOBOM JWAIa30H JJii UHTEHCUBHOTO
pocTa JIMCTHEB U OCEBBIX OPraHOB pacTeHuid. Ha prcyHke npuBeaeHbl rpaduky 3aBHCUMOCTH OTHO-
CUTENIbHOM MHTEHCHUBHOCTU CBETa OT TOJIIUHBI CIIOS BOABI B aKBapUyMme AJIA M3IyYCHUS Pa3HBIX

IIBETOB.

19 KOHKypeHL[I/I}I — 9TO B3aMMOOTHOIIEHUA aKTUBHOI'O COPEBHOBAHUSA MEXKIY 0co0sMu OJHOT'O UJIN Pa3HBIX BUAOB CO
CXOJHBIMH l'IOTpeﬁHOCTHMI/I 3a CPpCACTBA CYHMICCTBOBAHUA 1 YCIIOBUA PA3MHOKCHU .
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Hcnonp3ys 3T naHHbIe, OOBICHUTE, TTOYEMY PAaCTEHUs, KOTOPHIE BO BPEMS CBOETO KHU3HCH-
HOTO IIMKJIa TTOCTOSTHHO TOTPYKEHBI B BOJYy Ha JOCTATOYHYIO TUIYOMHY, YaCTO MCTBITHIBAIOT He-
XBaTKy JMOKCHJIa YTJIepO/Ja U HEJOCTATOK OCBEIICHUS, U HE MOTYT JIOCTUTHYTh HEO0OXOAMMOTO
ypOBHs ()OTOCHHTE3A.

2.JIns HOpManbHOTO (YHKIIMOHUPOBAHUS aKBapuyMa HEOOXOJIUM KOHTPOJb ypoBHs pH.
[lepeuncinre BO3MOXKHBIE CIIOCOOBI U3MEPEHHS YPOBHS KHCIOTHOCTH BOABL. [IpoBenure mouck B
Pa3TUYHBIX MCTOYHHKAX WH(OpPMAIMM O TMPUPOTHBIX WHIUKATOPAX YPOBHS KHUCIOTHOCTH BOJIBIL.

OHCHI/ITG BO3MOXHOCTDb UX UCIIOJIb30BAHUA B dKBapUyMax.

Tema 5. I'unome3wt 603nuKHOBeHUA Heuzhu. Pazeumue npedcmaenenuit 0 npoucxosncoe-
Huu Hcusnu na 3emne. Ipvl Opesnentuieni u opesneil ncusnu. Pazeumue scusznu 6 me3ozoe u
Kaiinozoe. Anmponozennoe eo3oeiicmeue na ouocgepy.
Texcmul 015 umenus:
Teker 1
Jli1st 0OBSICHEHUST BRIMUPAHUS JTUHO3aBPOB, KOTOPOE TIPOU3OIILIO TPHUMEPHO 65 MUJUTHOHOB

JICT Ha3azl, ObLIH BBIIBUHYTBI ABC I'MIIOTC3bI:

I'mnore3a A (CTOJIKHOBEHHE C ACTEPOUIOM) I'mnore3a B (u3BepakeHUs BYJIKAHOB)

JIMHO3aBpHI HCYE3)IH, TIOTOMY 4TO rpoMaa- | JIMHO3aBPHI HCYE3NIH TIOTOMY, YTO ITPOU30-
HBII acTEepOu 1 CTOJKHYIICA ¢ 3emiiell. B pe- | 111710 MHOTO CUIIBHBIX U3BEP)KEHHM BYJIKAHOB.
3yJbTaTe CTOJIKHOBEHHUS HAYAJIMCh IOXKaphl M | B pe3ynbraTe n3Bep)KeHni Ha4aInuch MosKa-
BBIOPOCHI OOJIAKOB MBUIA U CaXH. 3aT€M IO- | Pbl, U BBIOPOCHI 0OJIAKOB MBUTH U CAXHU. 3aTeM
CJIeI0BAJT JUTUTENBHBIM NEPHOA TEMHOTBI, KO- | IOCJIE0BAJI JTUTEIIBHBIN IEPHUOJ] TEMHOTHI,
TOPBIN MPUBEI K TOMY, UTO CYILIECTBOBAHUE | KOTOPBIH MPHUBEI K TOMY, UTO CYLIECTBOBA-
pPAaCTeHMH CTaJI0 MPAKTHUECKH HEBO3MOX- HHE PACTEHUH CTAJIO MPAKTUIECKU HEBO3-
HBIM. MO>KHBIM

VY4eHble, IPOBO/ISI UCCIIEIOBAHUS 10 ATUM JABYM TUIIOTE3aM, OOHAPYKUIN TPU CIIEy-

omux ¢dakTa:

Pakr 1 dakr 2 dakr 3
105



Ot ynapa actepousa | B ropusix nopojax, 00pa3oBaBIINXCS Oxko110 65 MUJITMOHOB JIET
OKOJIO 65 MuIno- | 65 MUJIJTMOHOB JIET Ha3aj, OUYeHb BHICOKUI | Ha3aJ] 00pa3oBaIUCh CIOU
HOB JIET Ha3a/1 BOJIU- | yPOBEHb COACPKaHUS UPUAUS. DIEMEHT | Cakd. JTH CIIOH

31 Mexuko 006pa3o- | MpuaAMA PeKO BCTpEeyaeTcs: Ha MOBEPXHO- | OOHApYKUJIM Ha 3emiie B

BaJICA OFpOMHI)II\/JI CTH 3€MJ'II/I, HO B TO XC BpCMA HAXOAUTCA | pa3HbIX MCCTax. Caxa
Kpatep. HUKC NTOBECPXHOCTHU 3eMJ'II/I, B €€ MAHTHH. O6p8.3yeTC$I, Korga ropsat
Taxoxe ero HaxonadT B aCTCpOUaax. Jieca.

Bonpocel ona oocyycoenusn:
Kakyro u3 rumote3 moATBEp)kKIaeT KakIblidi u3 3TUX Tpex ¢akToB? OOBeaute «A»
(CronkuoBenue ¢ actepouniom), «By» (M3Bepxenus BynkaHoB) wim «O0e» (00e rumoTes3bl) B
Kax10il crpoke. OOOCHYITE CBOIO MO3MIIMIO, UCTIONB3YS MPU HEOOXOIUMOCTH HH(OPMAIIHIO

H3 ApYIruxX UCTOYHUKOB

dakTt
A B |1. O06pa3oBanue kpaTepa
A B 2. Mpunwmii B ropHBIX TOPOJIAX
A B [3.Ciom caxu
3aoanusn:

1. Tak KaK JUHO3aBPHI BBIMEPJIM, WX MOXXHO OOHApYXHUTh TOJBKO B BHJIE HMCKOIMAEMbIX
OoCcTaTKoOB. BepHbI UM HEBEpHBI CIEAYIOLIUE YTBEPXKAECHUS 00 MCKOMaeMbIx ocraTkax? OOBenute

«BepHoe» nin «HeBepHoe» HAITPpOTHUB KaXXJ0I'0 YTBCPIKIACHHA.

YTBepxaeHust BepHoe niin HeBepHOE
bbbty HaliieHbl OCTATKHA UCKOITAEMBIX PACTEHHM, KOTOPHIE KUJIU 10 Bepnoe / HeBeproe
BbIMHUPAaHUA TUHO3aBPOB

MOHO HalTH UCKOIIAEMBbIE OCTATKHU BUOB, KOTOPBIE JKUBYT B Bepnoe / Heseproe
HACTOSIIIIEE BpEMsI
[Iponecc popmupoBanus Ha 3eMIie HCKOMAEMbIX OCTaTKOB B Bepnoe / Heseproe
HACTOSIIIEE BPEMS HE TPOUCXOIUT

2. UToObI MOJIYy4YUThb 0oJiee TOUHOE MNpeaACTaBJICHUEC O CPCAC OOMTaHUS M KOJIOTUH 3eMIIH B
IIpOIJIOM, I'€OJIOTH U3YYalOT T'OPHBIC MMOPOABLI U HCKOIIAEMBIC OCTAaTKH. HCKOTOPBIG N3 BO3MOKHBIX
HAaXOJOK YUCHBIX U CACJIaHHBIX UMU BbIBOJOB ITPUBCICHBI HUXKC B Ta6n1/1ue.

CﬂeﬂyeT JIA Kaﬁ(ﬂblﬁ BbIBOJ M3 COOTBCTCTBYIOIIUX HaXO[[OK?

Haxonku Mo:xHo 14 caenaTh cieayouue BbIBOAbI? Ja/Het?

B ocanounsix noponax npu- | Korga-to Ha 3Toi TeppuTOpuM XK pa3ubie Bu- | Jla/ Het
OpEXHBIX 30H HalJIeHbI OTIE- | JIbl JUHO3aBPOB
YaTKHU CJIEA0B Pa3HbIX BUIOB

JIIMHO3aBPOB

Ha teppuropuu Obutun 06Ha- | B mpouuiom Ha 3Toit Teppuropun npoxojauna uH- | Jla/ Her
pyXeHbl He()Th M KAMEHHBI | TEHCHBHAsI BYJIKAHUYECKasl 1€ATEIbHOCTh

yrojib
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Ha BepmmHax ropHoii cucte- | ['opbl BO3HUKIIM B pe3ysbTaTe MoaHATHs qHa Mo- | Jla/ Her
MBI Ha1ICHBI OKaMEHEIIbIE ps1, BBI3BAHHOT'O JIBM)KCHUAMU IUTUT 3€MHOM KOPBI
OCTaTKH

Texker 2.

ATtmocdepa — okeaH Bo3ayxa B OC€CICHHBIA MPUPOIHBIN PECypC IS TOIAEPIKAHUS KU3HU
Ha 3emue. K coxanenuto, yermoBeueckas JIesITeIbHOCTh, OCHOBAHHAS HA HAIIMOHAJBHBIX M JIMYHBIX
MHTEpecax, HAHOCUT BPEJ] 3TOMY OOIIEMY pecypcy, UTO MPOSBISETCS B UCTOIIEHUH TOHKOTO 030-
HOBOTO CJIOsI, KOTOPBIH JeCTBYeT KaK 3alUTHBIA SKpaH AJs )KU3HU Ha 3emile.

Morekynbl 030Ha COCTOST U3 TPEX aTOMOB KUCIIOPOJa B OTJIMYME OT MOJIEKYJ KHCIOpOJa,
KOTOPBIE COCTOSIT M3 JIBYX aTOMOB KHCJIOpOAa. MOJEKyIbl 030Ha YpE3BBIYAHO PEIKHE: HX MEHb-
11€e, YeM JIECSTh Ha KaXKAbli MMJUIMOH MOJIEKYJ Bo3ayxa. OHAaKO Ha MPOTSHXKEHUH MOYTH MUJUIHAP-
7la JIET UX MPUCYTCTBHE B aTMOC(epe Urpalio PEUIaroOILy0 pojib B COXpaHEHUH XHU3HU Ha 3emie. B
3aBHCUMOCTH OT TOT'0, IJIe OH HaXOJUTCS, 030H MOXKET WM 3allUIIaTh, WIX HAHOCUTh BpeJl JKU3HU
Ha 3emuie. O30H B Tpornocdepe (Ha BeicoTe 10 10 KM HaJl 36MHOW MOBEPXHOCTHIO) — ATO «IIJIOXOM»
030H, KOTOPBIA MOKET HaHECTHU Bpel TKaHsM JIeTKuX U pacteHusM. Ho 6omnee 90 nponeHToB 030Ha,
Haxoxduerocs B crparocdepe (Ha Bbicote oT 10 10 40 KM HajJ 3eMHOW MOBEPXHOCTHIO), SIBISAETCS
«XOPOIIMM» 030HOM, KOTOPBIH, Horyomas onacHoe yiabTpagduoneToBoe uzinydeHue CoiHIA, BbI-
HOJIHSET TMOJIe3HYI0 padoTy. be3 3Toro noyie3HOro 030HOBOIO CJI0A JIFOIU ObLIM ObI O0Jiee MoABEp-
KEHBI 3200JI€BaHNSM, BO3HUKAIOIINM BCJIEJICTBHE OOIydeHHS yIbTparoneToBbIMU TydaMu CoTH-
na. B mocnennue necaTuieTuss KOJMYECTBO 030HA yMEHbIIMIOCh. B 1974 rony Obuta BeICKa3aHa
TUIIOTE3a, YTO NpUUHHON 3TOro MoxkeT ObITh ppeoH (CFCs). lo 1987 rona Hay4yHble HCCIEI0BAHUS
IIPUYMHHO-CJICICTBEHHBIX CBsI3€l He JaBanu yOEIUTENbHBIX IOATBEPXKIECHHH O MPUYACTHOCTH
(dbpeoHoB Kk pazpymeHuio 030Ha. OqHako B ceHTsA0pe 1987 roga oduimanbHbie MPeCTaBUTENH Pa3-
HBIX CTpaH BCTpeTHiINCh B MoHpeane (Kanana) 1 JOroBOpMIIMCH BBECTH CTPOTHE OTpaHUYEHUS HA
ucnonbszoBanue ¢ppeonoB CFCs.

Bonpocwt ona oocyscoenusn:

O30H Takxe 00pa3yercs BO BpeMs rpo3sl. OH co37aeT TUMUYHBIN 3amax mocie rpo3sl. Mc-
MOJIB3ysS. TEPMUHBI, IPUBEJICHHBIE B CTAaThe, OTBETHTE HA BOMPOC: KAKUM SIBIISIETCS 030H, 00pa3yro-
LIUICSI BO BPEMS TPO3BI- «XOPOLIMM» WM «IUu1oXuM»? Ilouemy?

B texcre roBopurcs: «be3 3TOro mone3Horo 030HOBOIO C€J0s JHOAU ObLIM ObI Oosiee Mmoj-
BEp)KEHbl 3a00JI€BAHUSAM, BO3HMKAIOIIUM BCIEACTBUE OO0JIy4eHHs YIbTPadUOJIETOBBIMHU JTy4aMu
Connua». HazoBute o/1HO U3 3TUX 3a00J1€BaHMi, yKa3aB, YTO MMEHHO OHO MOPaKaeT.

B KoHIlEe TekcTa ymoMHHaeTcs O MeXIyHapoAHOH KoHdepeHimu B Monpeane. Ha sroii
KOH(epeHIMH 00CYKAaTUCh MHOTHE BOIPOCHI, KAacAIOIIUECs] BO3MOXKHOTO UCTOIIEHUSI 030HOBOTO
cyos. JIBa U3 3TUX BOIPOCOB MPHUBEIEHBI HIKE B Tabsuie. MoryT M HaydHble UCCIIEI0BaHUs 1aTh

OTBCT HAa NNPUBCACHHBIC HUXKE BOHpOCBI?
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Bomnpoc MoOXHO 111 HAaWTH OTBET
C IOMOILIBIO HAYYHBIX

HACCIEIOBAHNH?
MoryT 11 COMHEHUS YUEHBIX O BIUSHUM (PPEOHOB HA O30HOBBIM Ha/uer
CJI0i1 OBITH MPUYMHON TACCUBHOCTH BJIACTEH?
Yemy Obl ObLTa paBHa KOHIIEHTpanus ppeoHoB B atMochepe B 2002 Ha/uer

rofy, eciii 6bl B aTMoc(epy Mmomnasno To ke KOJIMYECTBO (PpEOHOB,
4TO U ceiuac?

Tema 6. 3akonomepnocmu usmMeHUUBOCHIU: MOOUDUKAYUOHHAA U MYMAYUOHHAA U3MEH-
yugocmu. OcHoB8HblE MEMOObL CEIEKYUU PACM EHUTL, HCUBOHMHBIX U MUKPOOp2anu3mos. I ennasn
UHICEHepUsL.

Texcmot 0ns umenus.

Teker 1

I'ennass Moguukanus pacTeHui

I'enernyecku monuduuupoBannsiii opranusm (I'MO) — opranusm, TeHOTUII KOTOPOTO OBLI
UCKYCCTBEHHO M3MEHEH IPU IOMOIIM METOJOB I'€HHOW WH)KEHEPUH. DTO OIpPENEICHUE MOXKET
IIPUMEHSATBCS AJI1 PaCTEHUH, )KUBOTHBIX U MHUKPOOPraHu3MoB. I'eHeTnueckass MoaubuKanus oTiau-
YaeTCsl LeJeHAPaBICHHbIM U3MEHEHHEM I'€HOTUIIA OpraHn3Ma B OTJIMYME OT CIIy4alHOro, Xapak-
TEPHOT'O JUIsl ECTECTBEHHOT'O U HCKYCCTBEHHOI'O MYTAallMOHHOTO Ipolecca. OCHOBHBIM BHJIOM I'€He-
THYECKOM MOIU(UKAIIMK B HACTOAIIEE BpeMs SIBISAETCS MCIIOIB30BAHUE TPAHCTEHOB JJISi CO3AaHUs
TPAHCT'€HHBIX OPraHU3MOB. TpaHCreHe3 — 3TO MPOLECC BBEAEHUS YEJIOBEKOM JINOO MPUPOAOH uy-
KEPOJHOIO I'€Ha, Ha3bIBAEMOI'0 TPAHCIEHOM, B XXMBOW opranusMm. IIpm 3TomM opranusm nomydaer
CBOMCTBA, KOTOPHIE OH MOXET I€Pe1aBaTh IOTOMCTBY.

B cenbckoM x0351CTBE M NUILEBOM IpoMblluieHHOCTH o 'MO noapazymeBaroTcsi TOJIBKO
OpraHu3Mbl, MOJU(PHUIUPOBAHHBIE BHECEHHEM B MX T'€HOM OJHOIO WJIM HECKOJIBKMX TPaHCTEHOB.
I'eHHas MHXKEHEpUs MCIIOJIb3YETCs AJISl CO3JaHMsI HOBBIX COPTOB PACTEHUM, yCTOWUYMBBIX K HeOJla-
TONPUATHBIM YCJIOBUSIM CPEbl U BPEIUTEISIM, 00TaJal0MIUX JIyYIIUMH POCTOBBIMU M BKYCOBBIMHU
KadectBamu. 3a nepuos ¢ 1996 rona o 2013 rox miomniaau, 3aHsAThIe MO BO3/IEJIbIBAHUE T€HETHU-
4eCcKH MOJIM(UIIMPOBAHHBIX pacTeHuH, yBennuuauch B 100 pa3 u cocraBuim B mupe 6onee 170 min
ra.

[Ipouecc cuHTE3a reHOB B HAcTOsILEEe BpeMs pa3pabOTaH OYEHb XOPOLIO U JaXKe B 3HAUM-
TEJIBHOM CTeNeHH aBToMaTH3upoBaH. CyIIeCTBYIOT CIIEIMaIbHBIE anmapaTsl, cHa0xkEéHHbIe DBM, B
IIaMATH KOTOPBIX 3aKJIAJbIBAIOT IIPOrPaMMBbl CUHTE3a PA3JIMYHBIX HYKJICOTHUIHBIX IOCIEA0BATENb-
HocTell. YToObl BCTPOUTH I'€H B BEKTOP, MCIOJIB3YIOT (PEpMEHTHI — PeCTpPUKTa3bl U Jaurassl. C mo-

MOIIBKO PECTPUKTA3 I'CH WU BEKTOP MOXKHO pa3pe€3aTh HAa KyCOUKH. C IMOMOIIBIO JIMT'a3 TaKUE KyCOU-
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KM MOYKHO «CKJIEUBATbh», COCIUHATh B MHOW KOMOUWHALIMU, KOHCTPYUPYS HOBBIM T'€H WK 3aKIrodast
ero B BekTop. [lomynsipHpIMi METO/laMU BBEACHUSI BEKTOpA B KIIETKY PACTCHHM SIBISIETCS MUCIOJIb-
30BaHHE OCOOBIX MOYBCHHBIX OAKTEPHIA WIIM T€HHON IMYIIKH.

TexHuKka BBe/IeHUsI TeHOB B OakTepuu Oblia pa3paboTaHa MOCHE OTKPHITHS SIBICHUS OaKTe-
puansHOU TpaHchopmaruu. B 0CHOBE 3TOT0 SBIICHUS JISKUT TPUMHUTHBHBIN MTOJIOBOH MPOIIECC, KO-
TOPBIN y OaKTepuil COMPOBOKAACTCS OOMEHOM HEOOIBIUME (parMeHTaMu HexpomocomHon JTHK,
mna3Muaamu. [na3MuHbie TEXHOIOTHUH JIETJIM B OCHOBY BBEJICHHSI HCKYCCTBEHHBIX T'€HOB B OaKTe-
pHUaIbHBIE KIETKU.

B HacTosmee Bpems crienuaircTaMyd MOJy4deHbl Hay4yHbIe JaHHbIE 00 OTCYTCTBUU MOBBI-
MIEHHOM OMACHOCTH MPOIYKTOB M3 TEHETHYECKH MOJAU(PUIIMPOBAHHBIX OPTraHU3MOB B CPAaBHCHHH C
MPOJYKTaMHU, MOJYYEHHBIMU W3 OPraHU3MOB, BBIBEJACHHBIX TPAJUIIMOHHBIMU METOJIaMU. | JTaBHBIMA
BBIBO/I, BBITEKAIONNI U3 ycunuii 6onee yem 130 HaydHO-UCCIIEOBATENILCKUX MPOEKTOB, OXBATHI-
BalOMIMX 25 JIET MCCIIEIOBAaHUA U MPOBEAEHHBIX C yyacTtueM Ooiiee yeM 500 HE3aBHCHMBIX HCCIIE-
JOBATEJbCKUX TPYII, COCTOUT B TOM, YTO OMOTEXHOJIOTMH U, B yacTHOCTH, MO Kak TakoBble HE
OoJiee onacHbl, 4eM, HarpuMep, TPAIUIIMOHHBIC TEXHOJIOTHHU CEJICKIIMHA PACTCHHIA.

Bonpocwel ona oocyymcoenusn:

Yro N3Yy4acT 'CHHas UWHXKCHCPUS, B OTJIIMIUC OT KJICTOYHOM?

— I'me u kak MpUMEHseTCSl UCKYCCTBEHHBIN MyTareHe3?

HccnenoBanus, CBsI3aHHBIC C MEPECcaIKON reHa O0akTepuii, CIOCOOCTBYIOMIETO YCBOCHHIO
a30Ta u3 aTMOC(HEepHOro BO3/AyXa, B TEHOTHI 37IaKOB, MPOBOASTCS B 00J1aCTH MUKPOOHOIOTHUECKO-
ro CHHTe3a, TeHHOW WM KIIETOUYHOW UHKEHEPUH, & MOXKET ObITh B OMOXUMUU?

— I'me u korna Bbl cMOKETe MPUMEHUTD 3TH 3HAHUS?

Teker 2

MyTauuu

OCHOBHOE CBOMCTBO I'€HOB 3aKIIFOYAETCSI B TOYHOM CaMOKONHMPOBAaHUH, Ojaromapsi 4emy u
MIPOMCXOUT HACJEICTBEHHAs Tepeaadya MHOXKECTBa MPHU3HAKOB OT poauteneid k aeram. OmHako,
9TO CBOMCTBO 3TO HE ABJIAETCS a0COMIOTHHIM. I'eHBI 0071aJal0T €llle U CIIOCOOHOCThIO U3MEHSAThLCS,
PHOOpETaTh HOBBIC CBOMCTBA. Takne N3MEHEHHS TeHOB HA3BIBAIOTCSA MyTalUIMH. MyTaluyu reHOB
CO3/IAI0T M3MEHYHBOCTH, HEOOXOAMMYIO Ui 3BOJIOIHMH >KWBOH MaTepuu, MHOroobOpasus ¢Gopm
XKHU3HU. MyTalliu BO3HHMKAIOT B JIFOOBIX KJIETKaX OpPraHW3Ma, HO MepPEelaBaThCsi IOTOMCTBY MOTYT
TOJIKO T€HbI MTOJIOBBIX KIIETOK.

[TpuuuHBl MyTaIMi 3aKIFOYAIOTCS B TOM, YTO MHOTHE (DaKTOPbI BHEUIHEH cpefibl, C KOTOPHI-
MU Ha TPOTSHKCHUU KU3HU B3aUMOJICUCTBYET KaKIBI OpraHW3M, MOTYT HapylIaTh CTPOTYIO YITO-
PSAIOYEHHOCTh MPOIIecCa CaMOBOCIIPOM3BEACHHSI TEHOB, XpPOMOCOM B II€JIOM, TIPUBOJMTH K OIINO-

KaM B HacjenoBaHuu. B OKCIICPUMCHTAX YCTAHOBJICHBI CIICAYIOIIUC (baKTOpr, BBI3bIBAIOIIINEC MYyTa-
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LMW: MOHU3UPYIOIEE U3IIyYCHHE, XUMUYECKHE BEIIECTBA U BbICOKas Temneparypa. O4eBUIHO, 4TO
Bce AT (DaKTOPHI UMEIOTCS M B €CTECTBEHHOHM cpeie oOMTaHMs 4YeloBeKa (HalmpuMmep, €CTeCTBEH-
HBIH (OH paaMalnU, KOCMHUYECKOTO HU3IydeHHs). MyTaluu CyIIECTBOBAJIM BCErJa KakK BIIOJHE
00BIYHOE MPUPOJIHOE SIBJICHHUE.

Bynyun B cBoell cyTu ommOKaMu B mepejadye reHeTHYeCKOro mMarepuasa, MyTallud HOCST
CJIy4aiHbIM M HEHAIpaBJICHHBIN XapakTep, TO €CTh MOTYT OBbITh KaK MOJIE3HBIMU, TaK U BPEJHBIMU U
OTHOCHUTEJIbHO HEUTPAJIBHBIMHU ISl OPraHU3Ma.

[Tone3Hple MyTaluyu 3aKpeIUIAIOTCA B XOAE 3BOJIOLUU U COCTABISAIOT OCHOBY IIPOIPECCHUB-
HOTO pa3BUTHS KU3HU Ha 3emiie, a BpeIHbIE, CHUKAIOIINE KU3HECITOCOOHOCTD, SIBISIFOTCS KaK Obl
oOpaTtHO# cTropoHO# Menanu. OHHM JIe)KAaT B OCHOBE HACIICJCTBEHHBIX OOJIE3HEH BO BCEM MX MHOTO-
oOpa3umu.

Mytauuu nenarcs Ha eCTECTBEHHbBIE M UCKYCCTBEHHbIE. ECTECTBEHHbBIE MyTalluM BO3HUKAIOT
HEMPOU3BOJIBHO, a HCKYCCTBEHHBIE - TIPU BO3/JACMCTBUM HA OPTaHU3M PA3IUYHBIX MyTareHHbIX (ak-
TOPOB PUCKA.

Paznuuaror:

1) 'eHOMHBIC MyTallMi — 3TO MYTALlMH KIETOK, B PE3YJIbTATE KOTOPBIX U3MEHSETCS YHCIIO
XpPOMOCOM, 4TO BEJIET K BOSHUKHOBEHHMIO U3MEHEHUH B T€HOME KJIETKU. | €eHOMHBIE MyTanuu cBsi3a-
HbI C U'3MEHEHHEM UHNCJIa XPOMOCOM B KIIETKE.

2) XpOMOCOMHBIE MYTallUU — 3TO MYTAIMH, IPU KOTOPBIX IPOUCXOJUT MEPECTPOHKA CTPYK-
TYpbl OTJEIBHBIX XPOMOCOM, B PE3YyJIbTaTE YETO HAOIIONAIOTCSA NOTEPs] UM YIBOEHUE YACTH I'eHe-
TUYECKOT0 MaTepualia XpOMOCOMBI B KJIETKE, N3MEHEHUE OPUEHTAIIMH CETMEHTOB XPOMOCOM B OT-
JEIBHBIX XPOMOCOMAX, a TaK¥Ke IEPEHOC YaCTH F€HETUYECKOT0 MaTepuaia ¢ OHOM XpOMOCOMBI Ha
ApYryro.

XPpOMOCOMHBIE MyTAllUH CBSI3aHbl C U3MEHEHUEM XPOMOCOMBI, 0OMEHOM y4acTKOB HEIOMO-
JIOTUYHBIX XPOMOCOM.

3) 'enHble MyTalMK — 3TO MyTalllH, IPU KOTOPBIX HJIET U3MEHEHNE OJTHOM WU HECKOJIBKHUX
pa3IUYHBIX YyacTel reHa B KieTke. ['eHHble MyTalluu 0XBaThIBAIOT OJUH I'eH U 0eNIOK, KOTOPBIN KO-
aupyercs 3TuM reHoM. Ha reHHoM ypoBHe u3MeHeHus nepBu4Hod cTpykTypbl JJHK renos mon
NENCTBUEM MyTallUil MEHEE 3HAUUTEIIbHBI, YEM IIPU XPOMOCOMHBIX MYTallUsX, OJTHAKO T€HHBIE MY-
TalluM BCTpeyaroTcs OoJiee yacTo. B pe3ynbrare réHHbIX MyTallii IPOUCXOIAT 3aMEHBl M BCTaBKU
OJIHOT'O UJIM HECKOJBKHUX HYKJIEOTHUIOB, NYIJIMKALIMA U NHBEPCUM Pa3JIMUHbIX YAaCTEH T'eHa.

PeanpHas wyacTora MyTrauui s OTAENBHBIX I'€HOB YEJIOBEKa COCTABIISIET B CPEAHEM OT
1:105 mo 1:108. D10 3HAYUT, YTO MPUMEPHO OJHA W3 MUJUTMOHA MOJIOBBIX KJIETOK B Ka)JAOM MOKO-

JICHUHU HCCCT HOBYIO MYTallHIO. O):[Ha)KJILI BO3HUKHYB, Ta WJIHW WHAad HOBAasd MyTallkUsd MOXKCET 3aTCM
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MIePeIaBaThCs B IMOCIICIYIOIINE TTOKOJICHHUS, TO €CTh 3aKPEIUIATHCS MEXaHH3MOM HACJIeI0BaHUs, 10~
CKOJIBKY OOpaTHBIC MYTaIliH, BO3BPAIIAIOIINE I'eH B UICXOHOE COCTOSIHHE, CTOJb K€ PEIIKH.
3aoanus:

1.YcraHoBuTe COOTBETCTBUE MCKIAY XapaKTepHCTHKOﬁ MYyTallun U €€ TUIIOM!

XAPAKTEPUCTUKA TUII MYTALIUN

A) BKIIIOUEHHE JIBYX JIMIIHUX HYKJIEOTHI0B B Monekyny JIHK 1) xpomocomHas
b) xpaTHOE yBenMUeHHEe YKcia XpOMOCOM B KJIETKE
B) HapymieHue nocienoBaTENIbHOCTH aMUHOKHUCIOT B MOJIEKYNE | 2) reHHas
Oenka
I') noBopot yuactka xpomocomsl Ha 180 rpagycos 3) reHoMHas
J1) yMEeHbIIIeHHe YUCIa XPOMOCOM B COMAaTHYECKOMN KIIETKE
E) oOMeH ydacTkaMi HErOMOJIOTHYHBIX XPOMOCOM

2. B ogHOM M3 nipensioxkeHnit Tekcta «MyTaiumy HalauTe omrOKy ¥ UCIIPAaBbTE €e:

a. MyTanuoHHas U3MEHUYMBOCTh — OJIMH M3 CIIOCOOOB YBEIMYCHHS T'€HETHYECKOTO pa3Ho-
o0pa3ust MOMyJIALUH.

6. ['eHHBIMU Ha3bIBAIOT MYTAlLlMH, CBSI3aHHBIE C M3MEHEHHEM HYKJICOTHIHON IOCIEeN0Ba-
TEJILHOCTH OJTHOTO KOHKPETHOI'O I'eHa.

B. B TedeHue xHU3HM B KJIETKaX YelOBEKa MPOUCXOIUT MHOXKECTBO MYTaLlUH, OJJHAKO OO0JIb-
LIMHCTBO U3 HUX HE NEPEJAOTCs IOTOMKAM.

r. Iloromkam MOT'YT IE€PEAATHECA TOJBKO MYTalluH, IIPOUCXOAAIIME B COMAaTUYCCKUX KIIET-

Kax.

3. Haiimute ommOku B pUBEIEHHOM TEKCTE.

a. MyranusMu Ha3bIBalOTCS HACJIEICTBECHHBIC H3MeHeHHs B MoJiekynax PHK.

6. EcTh MHOTO pa3HBIX BUJIOB MYTallMii — TEHHBIE, XPOMOCOMHbIE, KOMOMHATHBHBIE, TEHOM-
HBIC.

B. Myranus, BO3HMKIIAsA B OJHOM M3 COMATHYECKUX KIIETOK, MOKET M3MEHUTh HACIIE]-
CTBEHHBIE NPU3HAKU CaMOW TOM KIETKH M T€X 4acTel opraHu3Ma, KOTopble 00pa3yroTcs u3 eé mo-
TOMKOB.

r. Myranuu, IpoOUCXOASIINE B TIOJOBBIX KJIETKaX, U3MEHSIOT TOJIBKO T€HOMBI IOTOMKOB.

. MyTtanuu BbI3BIBAKOTCS MyTareHaMH, CpeIu KOTOPBIX, HAIPUMEpP, PAIHOAKTUBHOE HU3IIY-
YEHUE, BO3JECHCTBUE XUMUYECKUX IIPENIAPATOB U JP.

e. HebGonbioe uncio MyTaLII/Iﬁ OKa3bIBACTCA IMOJIC3HBIM JII OPTraHU3MOB.

Tema 7. 300poeve uenosexa
Texcmul 013 umenus:

Texer 1
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HccnenoBaTenu yCTaHOBWIIM, YTO Yy CTYAEHTOB, KOTOpbIE CIyLIald MY3bIKY B HayIIHUKaX
OoJiee ABYX 4acoB B JCHD U TIOCEIIATH TUCKOTEKH XOTs ObI OMH pa3 B HEJEINIO, CITyXOBast YyBCTBH-
TEJILHOCTh CHUKajach B cpenHeM Ha 10 menmben. OcOOEHHO y HUX YXYALIaNoCh BOCIPHUATUE 3BY-
KOB ¢ yactoTamu oT 3 10 6 kI'n. JIroqu Moryt ciblmate 3Byku B auanas3ose yactot ot 20 I'rg (0,02
kl'm) no 15 k', 1 MbI Hanbosiee BOCIIPUMMUMBEI K 3ByKaM ¢ yactotamu oT 1 1o 6 kl'u. «91u ya-
CTOTHI JKU3HEHHO BaXKHbI, IOTOMY UTO OHHU JI€Jal0T peyb MOHATHOIY, - TOBOPUT mpodeccop Pon-
X0y, U3ydaromui CllyXOBble MEXaHU3MBI.

Vi 4denoBeka MOTYT ONpEeNUTh HAaNpaBiIeHHE, OTKYJIA MPUXOAUT 3BYK. UTOOBI iydiie
MOHATH 3TO sBJIEHHUE, podeccop X0y U3ydaeT 0COOEHHOCTH BOCHPHSTHS 3ByKa MAJICHBKUMH MY-
xamu, Ormiaochracea. DT MyxH OTKJIaJbIBalOT CBOU Sia Ha cBepukax. «CBEpUKH MPOU3BOIAT
3BYKH C 4yacToTaMu OT 2 10 7 kKI'1i, * MyXH TOUHO HACTPOEHHI Ha BOCIIPUATUE ITUX 3BYKOB), - TOBO-
put Xoy. «li1s Myxu HEIOCTaTOYHO IPOCTO CKa3aTh: «Ara, CBEpUOK IAe-To 3aech». OHa J0JKHA
HallTU B OKpY’KalolleM IMPOCTPAHCTBE OJTHOTO HEBUAMMOIO cBepuka». B cBoeil mabopatopun Xoy
IOCTPOWJI CIIEUANIBHYIO KJIETKY C IMHAMUKaMH Ha KOHLIAX, U3 KOTOPBIX MOT'YT pa3JaBaThbCs TPEJn
cBepukoB. OH HaOIIOJAET 32 TOBEJCHUEM MYX, KOT/Ia Pa3fAaroTcs 3BYKH U3 THHAMHKOB.

Bonpocwel ona oocyymcoenusn:

— B crpokax 3 u 4 roBopuTCs 0 TOM, YTO HauOOJbIlEE YXYIIIEHUE CIyXa y CTYACHTOB
Habmogaercss B AuanazoHe oT 3 g0 6 kl'm. Ilouemy yxynmienue ciyxa, 0coOEHHO B 3TOM Juara-
30HE€, MOXKET OBITh IPOOIEMOI?

— B crpokax 9-10 onucan skcniepumeHT npodeccopa Xoy. Kakyro 0OCHOBHYIO Li€Ib CTaBHII
npodeccop Xoy, HaOI0as1 3a MOBEICHUEM dTUX MYX?

Teker 2
Busur k Bpauy

«3npaBcTBYHTE, TOKTOp. S mpumien k Bam, NoToMy 4TO s CHIIBHO KalUISIto. S KalLIsio yxKe
YEThIpE JTHA, U C KAKIBIM JHEM KallleJb YCUIuBaeTcs. S mpuHsuT aHTUOMOTHUKH, HO OHU MHE HE T10-
MOTJI.

«BBI mpaBUIIBHO cAeNany, 4TO NPULLIM KO MHE. OJJHAKO Bbl HEMPABWIBHO MOCTYIWIH, YTO
MOTIBITAIUCH CAMH ce0sl JIEUYNTh: aHTUOMOTUKY HUKOTJa HEJIb3sl MPUHUMATh 0€3 Ha3HAYeHHs Bpaya.
A Bo3pMy y Bac mpoOy ciIOHBI ¢ 3a/IHEH CTEHKU ropiia U OTIIPABIIIO €€ Ha aHanu3. Takum o0pa3om,
MBI CMOKEM y3HaTh, C Y€M UMEEM JIEJI0, U 1 CMOTY Ha3HAYUTh BaM MOJXO/IsA1ee JeueHne. B ocHOB-
HOM HMH(EKINH BBI3BIBAIOTCS OAKTEpUSMH, BUPYCaMH U Tpubamu. AHTHOMOTHUK JEHCTBYET Ha pas-
HbI€ BUJIbI OaKTepHil U HA TPUOBI. AHTUOMOTUK HE pabOTaeT MPOTUB BUPYCOBY.

Bonpocel ona obcyymcoenusn:

— Jluamor, mpuBECHHBIA BHIIIE, TOBOPUT O TOM, YTO 3a0O0JICBIIHMI YEIOBEK JJIsI TOTO, YTO-
OBl M30aBUTKLCS OT KAILIs, MPUHST AaHTUOMOTHKU. Ha 9TO M3 Cleayromero HemocpeACTBEHHO BO3-

JeMCTBYIOT aHTUOMOTHKH: HA Kalllellb, Ha 00J1b, Ha OaKTepUU UM HA BUPYCHI?
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— Kakoil BbIBOA MOKHO cI€NaTh U3 JaHHOTO (akTa?

— I'me u korna HeoOX0UMO OyAET BCIIOMHUTH U IPUMEHHUTD 3TO 3HaHUE?

Kosonun MHUIKPOOPIraHisMOB Zadanue:

enma

CJIIOHBI IallMEeHTa B yauky [letpu.

koB — A, B, C, D u E. Cniycts Tpu nuHs

AHmM6M02pa]l/lMCl CJIIOHbL nayu-

AnTHOHOrpaMma Oblia MoxyyeHa

IyTeM MOMEIEHUSI MUKPOOPTraHU3MOB U3

Bblin MCnonb30BaHbI MITh aHTUOUOTH-

VuacToK. Ha KOTOpOM OGnacTs,
Ooublie Her cofepixamas KOJINYCCTBO MUKPOOPIraHU3MOB BBEIPOCIIO,
MIIKPOOPraHIMOB AHTHOHOTHK

yOuBaer.

Moxet JOKTOp CACIAaTh CJICAYIOIINEC BbIBOABI U3 aHTI/I6I/IOI"paMMBI CJIFOHBI HaI_II/IeHTa?

HO He BOJIM3U aHTUOMOTHKA, KOTOPBIA UX

IIpaBuIbHO JIN c/lesIaHBI cJIeAyI0lHe BbIBOAbI, HCXOS U3 JAHHBIX AHTH-
Ounorpammbi?

Jla nau Het

Hu oguz 13 aHTHOMOTHKOB HE MOXKET ObITh 3((EeKTUBHBIM POTUB MUKpoopra- | Jla / Her
HHU3MOB, Hal{JICHHBIX B TOpJIe MalMeHTa

AHTHOMOTHK A MOXET ObITh 3(HEKTUBHBIM MTPOTUB MUKPOOPTAHU3MOB, Ha/ Hert
HalJIeHHBIX B TOpJIE MalMEHTa

AnTtOnotuk C Moxet ObITh 3()(PEeKTUBHBIM TPOTHB MUKPOOPTaHU3MOB, Ha/ Her

HaWJIEHHBIX B TOpJie TAlMeHTa
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