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IMosicHUTeJIbHAA 3aMIMCKA

[TonsiTne (QyHKIMOHATHLHON TPAMOTHOCTH CPAaBHHUTEIHLHO MOJIOAO: TOSBH-
Jock B KoHIE 60-x romoB mpomuuioro Beka B jokymeHtax FOHECKO u no3nnee
BOIIIO B 00uxoj uccienoBarenei. [IpumepHo no cepenunbl 70-x TOJ0B KOHIIEII-
U W CTPATETHsl MCCICAOBAHMS CBA3BIBAIACH C MPO(ECCHOHATBLHON JESITEIBHO-
CTBIO JIFOJICH: KOMITCHCAIMEH HeOCTAIONTNX 3HAHUN M YMEHHI B 9TOH cdepe.

B panbheimeM 3TOT moaxoi ObLI MPU3HAH OJHOCTOPOHHUM. DYHKIHO-
HaJIbHasl TPAMOTHOCTb CTaJla paccMaTpUBATLCS B 00Jiee MIUPOKOM CMBICIIE: BKIIIO-
4aTh KOMIIBIOTEPHYIO TPAaMOTHOCTb, IMOJIUTHYECKYI0, IKOHOMHYECKYIO T'PaMOT-
HOCTbH | T.]I.

B takom xoHTeKkcTe (hyHKIIMOHAIbHASI TPAMOTHOCTH BBICTYIAET KaK CIOCO0
COIIMAJIbHOW OpHUEHTAIlMU JIMYHOCTH, WHTETPUPYIONIEH CBsS3b oOpa3oBaHus (B
MEPBYIO OUepe/b 00IIET0) C MHOTOIJIAHOBON YEJIOBEYECKOU JIEATEIbHOCTHIO.

MOHUTOPUHIOBBIM HCCIEJOBAaHUEM KauyecTBa OOIIEro OOpa3oBaHUs, IMpH-
3BaHHBIM OTBETUTHh Ha Bompoc: «O0namaroT M ydammecs 15-IeTHero Bo3pacra,
MOJy4YUBIIME O0s3aTebHOE 0011ee 00pa3oBaHUE, 3HAHUSIMU U YMEHHSIMU, HE0O-
XOJIMMBIMU MM JUIsI TIOJTHOIEHHOTO (DYHKIIMOHUPOBAHMSI B COBPEMEHHOM 00IIIe-

CTBE, T.€. U PEIICHUs IIUPOKOro AUarna3oHa 3a/iad B pa3JInuHbIX chepax yenoBe-
o oo 11
YEeCKOH HeATEIbHOCTH, OOIEHNS U COLMAIbHBIX OTHOLIEHHUI?» , - sBasgeTcss PISA

(Programme for International Student Assessment). I ¢yHKIMOHAIEHAS TPaMOT-
HOCTh moHnMaeTcsi PISA kak 3HaHUS ¥ YMEHUS, HEOOXOIUMBIE JIJIsI TIOJIHOLEHHOTO
(GYHKIIHOHMPOBAHUSI YeIOBEKa B COBpeMeHHOM 00miecTBe. PISA B CBOMX MOHHTO-
pPHUHTax OICHWBACT 4 BHa I'PAMOTHOCTH: YUTATEILCKYIO, MATEMAaTHYECKYIO, €CTe-

CTBEHHOHAYUYHYIO U (PMHAHCOBYIO.




[IpoGnema pa3ButHs GyHKIMOHATBHOW IPaMOTHOCTH oOydaroniuxcst B Poc-
cuu akTyanusuponanack B 2018 rogy 6maromaps Ykasy Ilpesunenta PO ot 7 mas
2018 r. Ne 204 «O HaMOHAJIBHBIX LEISAX U CTPATETMYECKUX 3a7a4ax pPa3BU-THS
Poccuiickont ®enepanuu Ha nepuona a0 2024 roma». CornacHo Ykaszy, «B 2024
rojly Heooxoaumo <...> 00EeCHeYHTh IN00ANbHYI0 KOHKYPEHTOCIIOCOOHOCTh POC-

cuiickoro oOpaszoBanusi, BxoxaeHue Poccuiickoit deneparum B yncino 10 Bemy-
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IIUX CTPaH MUPA IO Ka4yeCTBY OOIIEro 00pa3oBaHMI»

[TockonbKy (yHKIIMOHATbHAS TPAMOTHOCTh MOHUMAETCA KaK COBOKYITHOCTH
3HAHUI U YMEHHI, 00€CIIeUNBAIOIIUX MOJHOLIEHHOE (PYHKIIMOHHMPOBAHUE YEJIOBE-
Ka B COBPEMEHHOM OOULIECTBE, €€ PA3BUTHE Y IIKOJIbHUKOB HEOOXOMMO HE TOJIBKO
JUIsl TIOBBILIEHUSI pe3ysibTaToB MoHUTOpuHra PISA, kak Qakra gokazarenbcTBa
BbINoJIHEHUA [IpaBuTensctBoM P® mocrtaBieHubix nepen Hum lIpesmaeHtom 3a-
J1a4, HO W 171l Pa3BUTHS POCCUIICKOTO OOIIECTBA B LIETIOM.

Huskuii ypoBeHb (yHKIMOHAIBHOW IPAMOTHOCTH MOJPACTAIOLIErO MOKOJIe-
HUS 3aTPYyAHSACT X aIaNTaluIio U COUManm3anuio B conuyme. CoBpeMEHHOMY poc-
CUICKOMY OOILIECTBY HYXHBI 3Q(EKTHUBHBIE TPaXkKJAaHE, CIIOCOOHBIE MAKCUMAJIBLHO
peann3oBaTh CBOM MOTEHIMAIbHBIE BOBMOXXHOCTH B TPYAOBOW U MPOQPECCUOHAIIb-
HOM JESATETBbHOCTH, U TEM CaMbIM IMPUHECTH MOJb3y OOIIECTBY, CIIOCOOCTBOBATH
Pa3BUTHIO CTpaHbl. DTUM OOBACHSAETCS aKTyaJIbHOCTh MPOOJIEeMbl pa3BUTUS (PYHK-
[IUOHAJIbHOW I'PaMOTHOCTH Y IIKOJIBHUKOB HAa YpPOBHE OOIIECTBA.

Pe3ynbTaThl JTOHTUTIONHBIX HCCIEAOBaHUM, MPOBEAEHHBIX Ha BBIOOpPKaX
2000 u 2003 rr. ctpaHamMu-y4acTHULAMH MOHUTOPUHIoB PISA moxa3anu, 4to pe-
3yJbTaThl OLIEHKH (PYHKIIMOHAIBHON TPAMOTHOCTH 15-€THUX ydaliuxcs sIBISIOT-
Csl HAJIe)KHBIM HHJMKATOPOM JanbHeilIiei o0pa3oBaTeNbHON TPAaeKTOPUH MOJIO-

. 13 .
IBIX JTIOJEH M ux OnarococtosHust . JIF0OOHM MIKOJBLHUK XO4YeT OBITh COLMAJIBHO

YCIICHIHBIM, €0 POAUTCIIN TAKIKC HAACKHOTCA Ha BBICOKHUIM YPOBCHDb 6narononqu[

CBOEro pebeHka BO B3pOCIION sku3HU. [103TOMy akTyanbHOCTh pa3BUTHS (PYyHKIIHO-




HaJIbHOM rpaMOTHOCTH OOOCHOBAHA €II€ U TEM, YTO CyOBEKThl 00pa30BaTEIBHOIO

IIpOLIECCa 3aMHTEPECOBAHbBI B BBICOKMX AKaJIEMHUYECKHX M COLMAIBbHBIX JOCTHKE-

HUAX O0YYAIOIINXCS, YEMY CIIOCOOCTBYET UX (PYHKIHOHAIbHAS TPAMOTHOCTb.
Ieaenonaranue

OCHOBHOHM L€ MPOTPAMMBI SIBJIIETCS pa3BUTUE (DYHKIIMOHAJIBHOM TIpa-
MOTHOCTH Yydamuxcst 5-9 KiaccoB Kak MHAMKATOpa KadyecTBa U 3((HEKTUBHOCTH
oOpa3oBaHMsI, paBEHCTBA JI0CTyIIa K 00pa30BaHMUIO.

[Iporpamma HaneseHa Ha pa3BUTHE:

CIIOCOOHOCTH 4esioBeKa (OpMYJIMPOBATh, IPUMEHATh U MHTEPIPETUPOBATH
MaTeMaTUKy B Pa3HOOOpA3HBIX KOHTEKCTaX. JTa CIOCOOHOCTh BKJIIOYAET MaTema-
TUYECKHAE PACCYKICHUS, MCIOJIb30BAHUE MAaTEMaTHYECKUX IMOHATHH, IPOLELYp,
(akTOB M HMHCTPYMEHTOB, UYTOOBI ONMUCATh, OOBSICHUTHh U MPEACKA3ATH SIBICHUS.
OnHa moMoraeTr JIOJAM MHOHATH POJIb MATEMAaTUKH B MHUPE, BBICKA3bIBaTh XOPOIIO
00OCHOBaHHBIE CYXXICHHSI UM NPUHUMATh PELIECHUs, KOTOpble HEOOXOAMMBI KOH-
CTPYKTUBHOMY, aKTUBHOMY U Pa3MbIIUIAIONIEMY Tpa)XJaHUHY (MaTeMaThyeckas
rPaMOTHOCTb);

CIIOCOOHOCTH YeJIOBEKa MOHUMAaTh, UCIIOJIb30BaTh, OLEHUBATh TEKCTHI, pa3-
MBIIUIATh O HUX U 3aHUMAThCSA YTEHUEM JIJISl TOTO, YTOOBI IOCTUTaTh CBOUX LIEJIEH,
paciypsTh CBOM 3HaHUS U BO3MOKHOCTH, y4aCTBOBATh B COLMAIBHOMN KU3HU (UM~
TaTeNbCKasi TPAaMOTHOCTB);

CIIOCOOHOCTH YE€JIOBEKa OCBAaMBAaTh M MCIOJb30BaTh €CTECTBEHHOHAYYHBIE
3HAHUS JIJIS1 PACTIO3HAHUS U MTOCTAHOBKUA BOIPOCOB, /JII OCBOCHHSI HOBBIX 3HAHUH,
JUTsl OOBSICHEHUS] €CTECTBEHHOHAYUHBIX SBICHUM U (POPMYIMPOBAHUS OCHOBAHHBIX
Ha HAay4YHBIX JIOKA3aTeJIbCTBaX BHIBOJIOB B CBSI3U C €CTECTBEHHOHAYYHOM MpoOJIe-
MaTUKOW; MOHMMAaTh OCHOBHbBIE OCOOEHHOCTHU €CTECTBO3HAHMS Kak (DOPMbI 4elslo-
BEUYECKOI'0 MO3HAHUS; JEMOHCTPUPOBATH OCBEIOMIIEHHOCTh B TOM, YTO €CTECTBEH-
HbIE HAYKH M TEXHOJIOTHs OKa3bIBAIOT BIMSHUE HA MATEPHUAIBHYIO, MHTEIUIEKTY-

ATBHYIO U KYJBTYPHYIO Cpepbl 00I1eCTBa; MPOSIBIATH aKTUBHYIO TPAXKTAHCKYIO



IMO3UIHI0 IIPHU PACCMOTPCHUU HpO6HCM, CBsA3aHHBIX C €CTCCTBO3HAHHUCM (GCTC-
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CTBEHHOHAY4YHasi TPAMOTHOCTB)  ;

CIIOCOOHOCTH 4YesioBeKa MpUHUMAaTh 3((PEKTUBHBIE PEICHHS B pPa3HOOOpas3-

HBIX (DMHAHCOBBIX CUTYAIMIX, CIIOCOOCTBYIOIIMX YIYUIICHUIO (prHAHCOBOrO 0OJia-

romnoJaydus JUIHOCTHU U 06HICCTB3, d TAaK)XKC BO3MOKHOCTHU YHACTHA B 3KOHOMHUYC-

CKOM >XKU3HU.

15
pe3yJabTaThbl

Iliianupyembie
MeTanpeaMeTHble U IPeAMETHbIE
I'pamOTHOCTH
Yurarenbckas MaremMaTuueckas EcrecTBeHHO-Hay4Has DuHaHCOBas
5 kmace HAXOJWT U U3- HAXOJWT U U3BJIEe- |HAXOAWT M U3BIEKaeT HHQOP- HaXOJUT U U3-
YpoBeHb BiekaeT MHQOp- | Kaer mMaremarnue- MaIlUIo O eCTECTBEHHO- BJIeKaeT (hUHaH-
y3HaBaHHUS MallHIo U3 pas3- CKYI0 HH()OpPMALIMIO |HAayYHBIX SBICHUSX B paziny- | COBYIO HH(oOpMa-
U IIOHUMa- JIMYHBIX TECKCTOB B pas3jiM4HOM KOH- HOM KOHTCKCTEC W10 B pa3jiIndyHOM
HHS TEKCTe KOHTEKCTE
6 kimacc PUMEHSIET U3- MIPUMEHSET MaTe- |0OBSCHSAET U ONHMCHIBACT eCTe- npuMeHsieT Gu-
YpoBeHb BJICUCHHYIO W3 MaTHYeCKHE 3Ha- |CTBEHHO-HAyYHBIC SBICHHS HA | HAHCOBBIC 3HAHUS
MOHUMA- | TeKCTa WHGOpMa- | HES JUIA PENICHUs |0CHOBE MMEIOIINXCS HAYyIHBIX JUTS PETICHUS
HUS U IIUIO JUTS petie- | pasHoro poma mpo- 3HaHUH pasHoro poaa
MpUMEHe- | HHUS Pa3HOTO poja oem pooeM
HHUS pooJieM
7 kaace aHATN3UPYyeT U ¢dopmynupyet ma- pacro3HaeT 1 uccienyeT aHaIU3UPYyeT WH-
YpoBeHb | HWHTETpPHpYET WH- TEMaTHYECKYIO JWYHBIE, MECTHBIE, HAIINO- thopmaruro B pu-
aHanm3a u ¢dopmanuto, mo- po0IIeMy Ha oc- HallbHBIE, TJI00ATBHEIE eCTe- HaHCOBOM KOH-
CHHTE3a JTy4EHHYIO U3 HOBE aHAJN3a CH- | CTBEHHO-HAy4YHBIE TPOOIIEMBI TEKCTe
TEKCTa Tyalluu B pa3/iIndYHOM KOHTCKCTE
8 knace olleHUBaeT Gop- | MHTEPNPETUPYET U | MHTEPIPETHPYET U OLICHUBA- | OLICHUBACT (PUHAH-
ypOBeHB MYy U COACPIKAHUC OLICHMUBACT MaTe- €T JIMYHBIC, MCCTHBIC, HAITU- COBBIC HpO6HeMI)I B
OLICHKHU TCEKCTa B paMKax MAaTHUYCCKUEC nAaH- OHAaJIBHBIC, F.HO6EUII)HLIG Pa3IMYHOM KOH-
(petdnex- | mpemmerHOTO CO- HBIE B KOHTEKCTE €CTECTBEHHOHAyUYHBIE MTPO- TEKCTe
CHUH) B JIepKaHus JINYHO 3HAYUMOU 0JIeMbI B pa3JIMYHOM KOHTEK-
pamKax CUTYyaIun CT€ B paMKax MPeJMETHOTO
npeaMer- COJIepIKaHUS
HOTO CO-
JIepKaHUS
9 kJace orieHuBaeT Gop- | MHTEPIPETUPYET U | WHTEPIPETHPYET U OIICHWBA- | OIEHUBAeET (Gu-
YpoBeHb MY U COAEpIKaHue OLICHUBAET MarTe- €T, JIeJIaeT BBIBOJBI U CTPOUT HaHCOBBIE IIPO-
OLICHKHU TEKCTAa B paMKax MAaTHYCCKHUE pe- IIPOTHO3EI O JINYHBIX, MECT- 6.HCMBI, JAciacT
(pednek- MeETaIpeaAMETHO- 3yJIbTaThl B KOH- HBIX, HAlIUOHAIBHBIX, IJ10- BBIBOJIbI, CTPOUT
CHH) B TO COJIEPXKAHUS | TekcTe HAIMOHAIb- OaJIbHBIX €CTECTBEHHO- MPOTHO3BI, TIPEJI-
paMKax HOW W TJ100aJTh- Hay4YHBIX MPpo0JIeMax B pas- Jlaraer IyTH pe-
MeTalnpea- HOU CUTyanuun JIMYHOM KOHTEKCTC B paMKax HICHUA
METHOT'O MeTaInpeIMETHOTO COIepIKa-
cojieprka- HUS
HUsA




JINYHOCTHBIE pe3yJabTaThl

I"'paMmoTHOCTB
YuraTenbckas MaremMaTndeckas EcTtecTBenHO- dunancosas
Hay4Hast

5-9 xaccel

OLICHHUBAET COAEP-
JKaHUE MMPOYUTAH-
HOTO C TIO3UIINN
HOPM MOpAJIU
0011e9eI0BeYeCcKIX
LIEHHOCTEH; (op-
MyIUpYyeT co0-
CTBCHHYIO TIO3H-
IIUIO TI0 OTHOIIIE-
HUIO K TIPOYUTAH-
HOMY

00BSCHSIET IpaXKaaH-
CKYIO TIO3HIIUIO B
KOHKPETHBIX CUTYya-
LIUSX OOIECTBEHHOM
JKM3HH Ha OCHOBE
MaTeMaTHYECKUX
3HAHWM C TIO3HINH
HOPM MOpaJIA U 00-
HieyeoBeyecKasi-
KHX IIEHHOCTEH

O0OBSCHSIET TPAKIAH-
CKYIO MO3UIIHIO B
KOHKPETHBIX CHTYa-
IUSX OOIIECTBEHHOM
JKU3HH HA OCHOBE
€CTECTBEHHO-
Hay4HbIX 3HAHUH C
MO3UIMH HOPM MO-
payu u o0IIeYenoBe-
YEeCKHX [IEHHOCTEH

OIllCHUBAET (hu-
HaHCOBBIC JICii-
CTBHUS B KOHKPET-
HBIX CUTYAIUSX C
TTO3HUIIHA HOPM
MopaJ 1 00111e-
YeJI0BEUECKUX
LIEHHOCTEH, TIpaB
1 00s13aHHOCTEH
rpaxJaaHuHa
CTpaHbI

XapakTepucTHKA 00pa30BaTe/IbLHOIO Mpolecca

[Iporpamma paccurtana Ha 5 jieT 00yuyeHus (¢ S mo 9 xiaccel), peau3yercs

N3 49aCTH y‘le6HOF0 IIJ1a”Ha, q)opMpreMoro YdaCTHUKaMH O6paSOBaT€JIBHI)IX oT-

HOIIICHUI W/WJIM BHEYPOUHOM AESATENBHOCTU U BKIIOYAET 4 MOIYJIs (UMTATENbCKas,

CCTCCTBCHHOHAY4YHAsd, MATCMATUYICCKAA U q)HHaHCOBaSI FpaMOTHOCTI)).

Pa3paboTanHblii y4eOHO-TEMAaTUYECKU IUIAH MPOTrpaMMbl OIKCHIBAET CO-

Jep kKaHue MOJYJISl M3 pacyeTa OJHOTO/JIBYX YacOB B HENEIIO B Ka)KJIOM KJiacc-

KOMIUIEKTe. TemM He MeHee, Kaxa0e 00pa30BaTeIbHOE YUPEKACHUE UHAUBHUYaIIb-

HO MPOEKTUPYET YUEOHBIN TUIaH M0 KaXKI0M Mapajuiesy U Mo KaKIOMY MOYJIIIO.

Takum o0pazom, oOIIee KOJIUYECTBO YacoB: MUHUMaibHOoe — 170 yacos

MakcuMmajibHoe — 340 yacos.

KonuuectBO yacoB Ha OAHH I'0L O6y‘-IeHI/I$I B OJHOM KJIaCC-KOMIIJICKTC — OT

34 o 68 , T.e o 1-2 "aca B HeJENIIO:

- 8-16 yacoB Ha MOAYJIN «YUTATCIIbCKAA I'PaMOTHOCTb», «KMAaTEMATHYCCKasd

IrpaMOTHOCTbB», (((bl/IHaHCOBaH rpaMOTHOCTB»,

- 8-18 yacoB 1t MOIYJIsl €CTECTBEHHOHAYYHON TPAMOTHOCTH;

- 2 yaca Ha IIPOBEJICHUE aTTECTAIMH, 3aBEPIIAIOIIUX OCBOCHUE ITPOTPaMMBbI

10 COOTBETCTBYIOIIEMY FO/ly OOyUYEeHUsI.

Pa3zpaboTunku mporpamMmbl pEKOMEHIYIOT B KX 01 Mapajlie i HAaYMHATh

peanu3anuio ¢ MOAYJs 1Mo (OPMUPOBAHUIO YNTATEIBCKON I'PAMOTHOCTH.

1 YETBCPTh — MOAYJIb «YUTATCIIbCKAsA I'paMOTHOCTDBY.




Jlpyrve Motyid MOTYT TI0 MOTPEOHOCTSM U BO3MOKHOCTH OpTraHU3aIluH H/I-
TH B JIFOOOM MOPSJIKE, HAITPUMED:

2 94eTBEPTh — MOJYJIb «MaTeMaTHYECKasi TPaMOTHOCTBY,

3 4ETBEPTh — MOYJIb «ECTECTBEHHOHAYYHASI TPAMOTHOCTBY,

4 9yeTBEpTh — MOAYJbh «(UHAHCOBAS TPAMOTHOCTHY.

[Iporpamma mpenmosaraet Mo3TamHOE Pa3BUTHE PA3IMIHBIX YMEHUH, CO-
CTaBJISIONINX OCHOBY ()YHKIIMOHATHLHOU IPAMOTHOCTH.

B 5 kmacce oOydaromuecsi ydaTcsl HaXOIWUTh M W3BJIEKaTh HH()OpPMAIIHIO
Pa3IMIHOTO MPEIMETHOTO COJICP KaHMS U3 TEKCTOB, CXEM, PUCYHKOB, TAOJIHII, TUa-
rpaMM, TIPEACTABICHHBIX KaK Ha OYMaKHBIX, TaK U AJCKTPOHHBIX HOCUTEIIX. Mc-
MOJIB3YIOTCSl TEKCTHI pa3inyHble MO 0pOopMIIECHUIO, CTUIUCTHKE, dhopme. UHPop-
Malus TMpEACTaBJICHA B PA3IMYHOM KOHTEKCTE (CeMbs, JOM, APY3bs, MPUPOJA,
yaeba, paboTa U IPOU3BOJICTBO, OOIIIECTBO U JIP.).

B 6 kiacce dhopmupyeTcss yMeHUE TPUMEHSTh 3HAHUS O MAaTEMaTUYECKHUX,
€CTECTBEHHOHAYYHbIX, (DPMHAHCOBBIX W OOIIECTBEHHBIX SIBICHUSAX JJIS PELICHUS
MOCTABJICHHBIX TIEPE]T YUCHUKOM MPAKTHUECKUX 3a/1a4.

B 7 xnacce oOyyaromuecs: yyaTcs aHaIu3UpoBaTh U 00001aTh (MHTETPUPO-
BaTh) MH(OPMAIUIO PA3TUYHOTO MPEIMETHOTO COJECPKAHUS B PA3HOM KOHTEKCTE.
[IpoGnemMbl, KOTOPBIE YUEHUKY HEOOXOMMO MPOaHATU3UPOBATh K CHHTE3UPOBATh
B CIMHYIO KapTUHY MOTYT MUMETh KaK JIMIHBINA, MECTHBIN, TaKk W HAIMOHAJIBHBIA U
r100abHBIN actieKThl. [IIKOTRHUKY TOJDKHBI OBJIAICTh YHUBEPCATBHBIMU CITOCO-
O6amu aHaynm3a HHGOPMAIIMK U €€ UHTETPAIUU B €IUHOE TIeJI0E.

B 8 kitacce mkoapHUKN y9aTcs OIEHUBATh M MHTEPIIPETUPOBATH Pa3TUIHBIC
MIOCTABJICHHBIC TIEPEI HUMH MPOOJIEMBI B paMKaX MPEAMETHOTO COIAEPIKAHMS.

B 9 xmacce dopmupyeTcss yMEHHE OIICHWBATh, HHTEPIIPETUPOBATH, JCIATh
BBIBOJIBl M CTPOUTH MPOTHO3BI OTHOCUTEIHHO PA3JMYHBIX CHUTyaIlui, mpoOiIeM u
SIBJICHUUN (POPMUPYETCS B OTPBIBE OT MPEAMETHOTO COACpKaHUsA. 3HAHUS U3 Pa3-
JUYHBIX TPEIMETHBIX 00JIACTEH JIETKO aKTyaJIU3UPYIOTCS MTKOJILHUKOM U UCTIOJTb-

3YIOTCS JJIs PEIIEHUS] KOHKPETHBIX MPOOIIEM.



OcHOBHBIE BU/JIbI JAESATEIBHOCTH O0YUYaAOLIUXCA: CAMOCTOSITEIbHOE YTEHUE U
oOCyKJIeHHE NOJy4YEeHHOM MH(pOpMAIMK C MOMOULIbIO0 BOIIPOCOB (Oecena, AUCKYcC-
CHsl, AUCIIYT); BBINOJHEHUE NMPAKTUYECKUX 3aJaHMI; TOUCK U OOCYXKIEHHE MaTe-
puaioB B ceTH VIHTepHET; pEIIEHHE CUTYalMOHHBIX M  MPAKTHKO-
OpPUEHTHUPOBAHHBIX 33]1a4; IPOBEJIEHNE IKCIIEPUMEHTOB U OINBITOB.

B nensx pa3Butus no3HaBaTEIbHON aKTUBHOCTH OOYYalOIIMXCSl HA 3aHSTH-
X MOYKHO MCIIOJIb30BATh JICNOBBIC U AUIAKTUYECKUE UTPHI, pa3padaThiBaTh U pea-
JM30BBIBATh MUHU-TIPOEKThI, OPraHU30BbIBATH TYPHUPHI U KOHKYPCBHI.

B cootBercTBUM ¢ mpukazom MunoopHayku Poccun ot 31.12.2015 Ne 1577
pabouure mporpaMMbl KypcoB, B TOM UHCJIE BHEYPOUHOMU AESITEbHOCTHU, pa3pada-
THIBAIOTCS Ha OCHOBE TPEOOBaHUM K pe3yJbTaTaM OCBOEHUS OCHOBHOW oOpa3oBa-
TEIbHOW MPOrpaMMbl OCHOBHOTO OOILEro 0Opa3oBaHUs C YYETOM OCHOBHBIX IpPO-
rpaMM, BKJIIOYEHHBIX B €€ CTPYKTypy. B cBsI3u Cc 3TuM, pa3paOOTUMKHA CUUTAIOT
LEJIECOO0PA3HBIM TMPOBEJACHUE TEKYIIeW (BBIIOJHEHUE 3alaHuid B XOJIe YpOKa),
pyOexxHOM (10 OKOHYAHMM Ka)JAOTO MOJYJIsI), MPOMEKYTOUHOU (10 OKOHYAHUU
rojia oOy4eHus1) ¥ UTOrOBOM aTTeCTalMy MO TaHHOMY Kypcy B (opmaTax, mpemy-
CMOTPEHHBIM METOJOJIOTHEH M KPUTEPHUSIMU OLIEHKH KadecTBa oOlero oopa3oBa-
HUS B 0011e00pa30BaTeIbHBIX OPraHU3alMsIX Ha OCHOBE NMPAKTUKHU MEXIyHAPO.I-

HBIX I/ICCJ'IGI[OBaHI/Iﬁ KadycCTBa IIOAT'OTOBKH 06yqafom1/1xc;1.



YYEBHO-TEMATHUYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA Moayab
«OCHOBBI €CTECTBEHHOHAYYHOM PAMOTHOCTH» S Kjace

Tema 3ansaTHst Bcero yacos, Teopus | Ilpakmuxa Ilnanupyemblii 00pa3oBa-
1/2 yaca B HejleJI10 TeJbHbIN pe3yJbTar
3eyKoevle asneHus
3BYKOBBIE SIBJICHUS. 3BYKH KUBOM M HEKUBOM TIPUPOJIBI.
y y PHpoaL 0/2 0/1 0/1 Haxonaut u us3Bnekaer ungop-
CHBIIIMMBIEC U HECIBIITUMBIE 3BYKH.
— MAIHMIO U3 Pa3IMYHBIX TEKCTOB
IIIyM u ero BO3/€iiCTBHE HAa YEIOBEKA. 1/2 0/1 1/1 P
Cmpoenue seujecmea
Boja. YHUKaTBbHOCTH BOJIBI. 1/3 0/1,5 1/1,5 Haxomaut u uzBnekaer ungop-
VYriekuciblid ra3 B IpUpoJIE U €ro 3Ha4CHHUE. 0/2 0/0 0/2 MAITUIO U3 Pa3IUYHBIX TEKCTOB
3emna u 3emuan kopa. Munepasnwt
3emJisi, BHyTPEHHEE CTPOEHUE 3eMIu. 3HAKOMCTBO C MUHE-
» BHYTP POCHI N . 1/2 0,5/0,5 0,5/0,5 Haxoaut u u3BnekaeT uupop-
pajiaMu, TOPHOUM MOPOAOH U PYIOH.
MAIHMIO U3 Pa3IMYHBIX TEKCTOB
AtMmoctepa 3emn. 1/2 0/0 1/2
Kueaa npupooa
YHUKaNbHOCTH MTAHETHI 3eMJIsl. Y CIOBUS S CYIIEeCTBOBA-
. JULAL CYTH 1/3 0,5/2 0,5/1 Haxoaut u u3Bnekaet uudop-
HUS Ku3HU Ha 3emie. CBOWCTBA )KUBBIX OPTaHU3MOB.
— MAIMI0 U3 Pa3IMYHBIX TEKCTOB
ITpoBenenue pyoexHON aTTecTaluu 2 0 2
Hroro 8/18 1/6 7/12
6 kJacc
Tema 3anaTHs Bcero 1acos, Teopus | Ilpakmuxa | Ilnanupyembliii 00pa3oBaTeb-
1/2 yaca B HeneJI10 HBIH pe3yJIbTaT
Cmpoenue seujecmea
Teno u BenecTBo. ArperaTHbie COCTOSIHUSI BEIECTBA. 0/1 0/0 0/1
[Tpumensier nudopmanmio, us-
Macca. M3mepenne Maccol Tell. 0/1 0/0 0/1 \
C 5 v BJICUCHHYIO U3 TEKCTA, JIIS pe-
TpPOEHUE BemecTBa. ATOMBI U MOJICKYJIBI. Mojenu
p E y a1 1/2 0,5/0,5 0,5/1,5 [IEHUsT Pa3HOTO pojia MpodIeM
aToma.
Tennoevie asnenusn
Tennoseie siBieHus. TemnoBoe pacumpenue tei. He- 1/2 05/05 15/05 [Tpumensier nuaopmaruio, u3-
MOJIb30BAHKE SIBJICHUS TEIJIOBOTO PACIIMPEHUS IS U3- B B BJICUCHHYIO U3 TEKCTa, IJIs pe-
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MEpEHHS TeMITEPATYPBhI. IICHUS] Pa3HOTO pojia MpoodIeM
4. | TlnaBnenue u oTBepjaeBaHue. McnapeHue U KOHIeHCa- 0/2 0/0.5 0/15
nusa. Kumnenue. ! '
3emna , Conneunan cucmema u Bceenennas
5. [Tpencrasienus o BeeaeHHOI. 1/2 0,5/0,5 0,5/1,5 n
= pUMeHseT HH(OPMAIIHIO, U3-
Mogens Conneunoit cuctemsl. 3yuenue u uccienona- BIICUSHHYIO H3 TEKCTa, A Pe-
uue JIynel. MccnenoBanus OMvkaimx miaHetr — Map- 1/2 0,5/0,5 0,5/1,5 ’
IIEHUs] Pa3HOTO poja MpoodiieM
ca, Benepsnl.
Kuesasn npupooa
6. [{apcTBa KUBOW IPUPOIBI 214 0,5/2 1,5/2 [Ipumensier nadopmanmto, u3-
[TpoBenenue pyOexHON aTTecTalluu 2 0 2 BJICHCHHYIO 13 TeKCT4, JULA pe-
HICHUS! Pa3HOTO PoJia mpodiiemM
Hroro 8/18 2,5/4,5 6,5/13,5
7 7 kJjacce
Ne Tema 3ansaTHst Bcero yacos, Teopus | IlpakTuka Ilnanupyembliii o0pa3oBa-
1/2 yaca B Henes10 TeJbHbIN pe3yJibTaT
1. CTpyKTypa 1 CBOICTBa BELIECTBA 1/3 0/1 1/2
2. MexaHuueckoe ABMKEHHE. [ 'HApOyCHIUuTeh 1/2,5 0/1 1/1,5
3. 3eMiist, MEPOBO#i OKEaH. 1/2,5 0/0,5 1/2 AHAIH3HDYCT U HHTCTPHPYCT
4, MapuaHcKasi BiaJJiHa 1/2,5 0/0,5 1/2 MH(OPMAINIO S5t PHHATHS
5. 3eMHbIe IPOLECCHI 1/2,5 0,5/1 0,5/1,5 petteHi
6. UenoBeK U ero 3J0pOBhE 1/3 0/1 1/2
IIpoBeneHne pyOexHOM aTTecTaluu 2 0 2
Hroro 8/18 0,5/5 7,5/13
8 8 kiacc
Ne Tema 3anaTHA Bcero yacos, Teopus | Ilpaktuxka | Ilnanupyemblii o0pa3oBa-
1/2 yaca TeJIbHBIH pe3yJbTaT
B HeJIeJII0
1. XUMHUYCCKHE PEaKIHH 1/2 0,5/1 0,5/1 [TpuHuUMaeT perieHrue Ha oc-
2. DJIEKTPUIECKHE SIBICHUSI. 1/2 0/0,5 1/15 HOBE OIICHKH U HHTEPIIpETa-
3. TennoBele sBICHUS 1/4 0/1 1/3 MU THPOPpMAITUT
4. DJIeKTPOMArHUTHBIC SIBJICHUS. 1/2 0/0,5 1/1,5
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5. [1pon3BOJCTBO INEKTPOIHEPTHH 1/3 0/1 1/2
6. Buyrpennss cpefa oprannsma. Kposs. 1/3 0/1 1/2
[TpoBenenne pyOeKHOU aTTECTAIINH 2 0 2
Hroro 8/18 0,5/5 7,5/13
9 9 kjacc
Ne Tema 3ansTus Bcero yacos, Teo- | IIpakTuka Iliianupyembliii 00pa3oBa-
1/2 yaca B HeJeJI10 pus TeJbHBIN pe3yJabTart

1. CTpyKTypa ¥ CBOMCTBA BEIICCTB 1/2 0/0,5 1/1,5
2. XUMUAUYECKHE U3MEHEHUS COCTOSHAS BEIIECTBA 1/2 0/0,5 1/15
3. dusnyeckre COCTOAHNS U U3MEHEHUS BEIIECTB 1/2 0/0,5 1/15 OuenuBaet HH(GOPMALIMIO U
4. DKOJIOTUYECKHE CUCTEMBI 1/4 0,5/1 0,5/3 MPUHUMAET pelieHHe B yCIo-
5. HacneacTBeHHOCTh OMOIOTHYECKHX 00OBEKTOB 1/2 0/0,5 1/1,5 BUSIX HEOTIPEICICHHOCTH U
6. 310pOBBE YCITOBEKA. 0,5/2 0/0 0,5/2 MHOT'03a1a4HOCTH
7. 3eMHBIC ITPOIECCHI M IUKJIBL. 0,5/2 0/0 0,5/2
8. [IpoBenenue pyOexHON aTTecTauu 2 0 2

Hroro 8/18 0,5/3 7,5/15
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IIpoekTHpOBaHUE JOCTHKEHNS TNIAHUPYEMbIX 00Pa30BaTeJbHbIX Pe3yJIbTATOB Y4eOHOI0 Kypca ¢ S mo 9 kiiaccsl
YpoBHu I1OP Tunossle 3a1a4u NHCTPYMEHTHI U CpeAcTBa
5 KJacc Haxonut n u3Bneka- | OnpenenuTs BUI TEKCTA, €ro HCTOYHUK. O00CHOBAaTh CBO¢ MHEHHE. | TekcThl (y4eOHBIN, XyI05KECTBEH-

VYpoBeHb y3HABaHUS
Y TIOHUMaHUs

Yuum 6ocnpunu-
Mame U 00BACHAMD

eT uHhOopMaIHIo 13
pa3IMYHBIX TEKCTOB

Bb1ienuTh OCHOBHYIO MBICIb B TEKCT, PE3FOMUPOBATH €0 UACHO.
[Tpennox)uTh Wi 00BSICHUTH 3ar0JIOBOK, HA3BAHUE TEKCTA.
OTBeTUTH HA BONPOCHI c10BaMU TeKcTa. COCTaBUTh BOIPOCHI IO
TEKCTY.

[IponomkuTh NpeIoKEHNEe CI0BaMH U3 TEKCTA.

HBI, HAYYHO-TIOMYJISIPHBIH, Ty0-
JIUIUCTUYECKUI; TIOBECTBOBA-
TEJNbHBINA, ONMUCATENIbHBIN, 00BsC-
HUTEJIBHBIN; METUMHBIN ).

[To copepkaHuI0 TEKCTHI JOJKHBI

ungopmayuro OnpenenuTh Ha3HAYCHUE TEKCTA, IPUBECTH PUMEPHI JKU3HCHHBIX | OBITh MaTeMaTHYECKHE, €CTe-
CHUTYaIMi{, B KOTOPBIX MOXKHO U HY>KHO HCITOJIb30BaTh HH(pOpMa- CTBEHHO-Hay4HbI€, ((MHAHCOBBIE.
LIUIO U3 TEKCTA. O0nem: He Ootee OAHO cTpaHu-
IIbI.
6 kJacc [Tpumensier undop- | ChopmynupoBars npodiaeMy, onrcaHHyk B Tekcte. Onpenenursb 3aoauu (mpobieMHbIe, CUTYaLH-

YpoBeHb TOHNMA-
HUS ¥ TPUMEHECHUS

Yuum oymamo u

MallmIo, U3BJICYECH-
HYIO U3 TeKCTa, JJIs
pelieHus pa3Horo

poaa npobiem

KOHTEKCT.

Beinenuts nH(pOpMAIUio, KOTOpas UMEEeT MPUHIUITHATFHOE 3HAYe-
HUE JUI pelIeHns TpoOIeMBbl.

OTpa3uTh ONUCaHHbIE B TEKCTE (PAKThl U OTHOIICHUS MEXAY HUMH

OHHBIE, IPAKTHKO-
OpPUEHTUPOBAHHBIE, OTKPHITOTO
TUIA, KOHTEKCTHBIE).
[TpoOneMHO-TI03HABATEIbHBIE 3a-

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

W3 npeyio’keHHBIX BapHAaHTOB BEIOPATh BO3MOXKHBIE ITyTH U CIIO- I'paghuueckas nacnsonocmo:
coOBbI pelieHus MpooIeMbl. rpag-cxemsbl, KJ1acTepbl, TAOIHIIBI,
BcTraButh mpomylieHHy0 B TeKCTe WH(GOPMAIMIO U3 TaONUIBI, | AMarpaMMbl, HMHTEUIEKT-KapThl.
rpag-cxembl, TUarpaMMel. H306pazumenvHas Ha2na0HOCMb:
[TpuBecTH TpHUMeEpPHl KXU3HEHHBIX CHUTYaIldi, B KOTOPBIX MOTYT | MJUIIOCTPAlUH, PUCYHKH.
OBbITH MPUMEHEHBI YCTAHOBJIEHHBIE IIYTH U CIIOCOOBI pelieHus npo- | [lamsamxu ¢ anropuTMaMu penie-
OJIEMEL. HUSA 3a/1a4, Tpo0sem, 3aJaHui
[TocTpouTh anropuT™ penieHns MPoOIEMBI 110 TaHHOMY YCIIOBHIO.

7 kyacc Ananm3upyeT v UH- | BbimenuTs cocTaBHBIE YacTH B TIPEACTaBICHHOW HWH(OpMAuu TexcThl, 3a1a9u, CUTyalluu

YpoBeHb aHANMM3a U | TErpUpPYeT UHpOP- (Tekcre, 3amade, mpobieMe), yCTaHOBUTh MEXKTy HUMHU B3aUMOCBS- | 3adayu (IpoOJaeMHBIE, CUTYaIH-
CHHTE3a MAaIIo JJis IPUHS- | 3U. OHHBIE, PAKTHKO-

Yuum ananusupo-
eamv u uHmepnpe-
mupoeamu npooie-

Mbl

TUSA pCIICHUA

CdopmynupoBath mpobdiieMy Ha OCHOBE aHAJIM3a MPEICTABICHHON
cutyaiuu. OnpeaenuTs KOHTEKCT MPOOIeMHON CUTYaIUH.
Onpenenuth 006JaCTh 3HAHUH, HEOOXOTIUMYIO JIIsI pEIICHUS TaH-
HOU TIPOOIEeMBI.

[TpeoOpaszoBars HHGOPMAIHIO U3 OHON 3HAKOBOM CHCTEMBI B JPY-

OpPHEHTHPOBAHHBIC, OTKPHITOT'O
THUIA, KOHTEKCTHBIE).
[TpoGeMHO-1103HABATENBHBIC 3d-
OaHusL.

I'padpuueckas naznaoHocmy.
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ryio (TEKCT B cXeMy, TabJIuIly, KapTy U Ha000poT).

CocTraBUTh aHHOTAIIMIO, PEKJIAMY, IPE3EHTALIUIO.

[TpenyioxxuTh BapHaHThI pelIeHUs PoOIeMbl, 000CHOBATh UX pe-
3yJIBTAaTUBHOCTb C TIOMOIIbI0 KOHKPETHOTO MPEIMETHOTO 3HAHMUS.
[TpuBecTH MpUMEpPHI )KU3HEHHBIX CUTYAIMH, B KOTOPBIX OIIBIT pe-
HICHUS TaHHBIX MTPOOJIEM MTO3BOJIUTH OBITH YCHEIIHBIM, pPe3ybTa-
TUBHBIM.

CocTaBHTh aITOPUTM pEIICHHS IPOOIIEM JaHHOTO K1acca.
CrenaTh aHAIUTHYECKUE BBIBOJIBI.

rpad-cxembl, KJIaCTephbl, TAOJINLIBI,
JMarpaMMbl, HHTEIJICKT-KapThl.
H300pazumenvhas Ha2nsa0HOCmb.
WUTIOCTPAIMH, PUCYHKH.
Ilamamku ¢ anropuTMamMu perie-
HUS

8 Kjacc
YpoBeHb OLIEHKH B
paMKax mpeaMeTHO-

ro COAep>KaHUs

Yuum oyeHusans u

[Ipunumaer  peie-
HUE  Ha OCHOBE|
OLICHKH U UHTEpIIpe-
TaI HHPOPMALUU

O1ueHuTh Ka4ecTBO MPEACTaBICHHON HHDOpMALINU IS pelleHus
JIMYHBIX, MECTHBIX, HATMOHAIBHBIX, TTT00AJTBHBIX TPOOIEMEI.
[TpennoX)uTh MyTH U CIIOCOOBI pelieHuss 0003HAYEHHBIX MTPOOIIEM.
CnporHo3upoBarh (IIPEANOIOKNATE) BO3MOXKHBIE TOCIEICTBUSA
MPEIOKEHHBIX JEUCTBUM.

OueHuTh NpeasIoKEHHbIE YTH U CIIOCOOBI peLICHUS IPOOJIEM, BbI-

TGKCTBI, 3a/lauu, CUTyallun
Kapmbz: MOJACIBHBIC, TCXHOJIOT' U~
YCCKUC, MCHTAJIbHBIC, TOPOKHBIC

NPpUHUMAmMb peule- OpaTh 1 000cHOBaThH Haubosee 3P PeKTUBHEIE.
HUs Coznath 10pOXKHYIO (MOJIETBHYIO, TEXHOJIOTHUECKYIO) KapTy pe-
IIEHUsI TPOOJIEMBI.
9 xnacc OuenuBaer  uHdpop-| ChopmynupoBars npobiaemy (mpobdaembl) Ha OCHOBE aHaNKM3a cu- | TumuuHble 3a7aun (3aJaHus) Me-

YpoBEHb OLIEHKH B

paMKax Metarnpe-

METHOTO COJIepKa-
HUsA

Yyum oeticmeosams

Mallur " HpI/IHI/IMa-
€T peIlIeHne B yCIIo-
BUSIX  HEOTpEEICH-
HOCTH A MHOTro03a-
IAYHOCTH

Tyaluu.
Bbienuts rpaHUYHbBIE YCIIOBHSI HEOTIPEIEIICHHOCTH MHOT0331a4-
HOCTH yKa3aHHOM MpoOIeMbl.

OTtoOpatb (Ha3BaTh) HEOOXOAMMBIE PECYpPCHI (3HAHUA) AJIS pelie-
HUS IPOOJIEMBI.

Br16paTh 3@ peKkTuBHBIE MyTH U CIOCOOBI PEICHUS POOIEMBI.
O6ocHoBaTh cBOI1 BEIOOD. Jl0Ka3aTh pe3yabTaTUBHOCTH U LIEJIECO-
00pa3HOCTh BHIOPAHHBIX CITOCOOOB JACSATEIHHOCTH.

TanpeaMETHOTO U MPAKTHIECKOTO
Xapakrepa.

Herunuuneie 3anaun (3aganmus)
MeETaIpeAMETHOTO U MPaKTHIe-
CKOTO XapakTepa.

KomrmiekcHbIe KOHTEKCTHBIE 3a-
naun (PISA)

13




MeToauyeckue MaTepuaIbl
K NPOBeJCHHIO 3aHATHH 10 MOy 110 «OCHOBBI €CTECTBEHHO-HAYYHOWH I'PAMOTHOCTH

5 kjaacc

Tema 1. 36yKoevie asnenusn. 36yKu Hcugoil u Hexcusoi npupoost. Cnvluiumole u
Hecnbl-uumble 36YKU

Texcmol Ona umenun

1. 3Byk — 3TO 00BEKTUBHO CYIIECTBYIOIIEE B MpHUpoJie (PU3UUECKOE SIBICHUE, BHI3IBAEMOE
MEXaHHYECKUMU KOJEOAHUSIMHU KaKOTO-IMOO ympyroro tema (Tyro HATSHYTOW CTPYHBI WIA
MeMOpaHbl, TOJIOCOBBIX CBA30K, METAITIMUECKON I ACPEBIHHOM IJIACTUHBI, BO3LYIITHOTO CTOIOA,
3aIOHSIOMIETO KOPIYC AYXOBbIX HHCTPYMEHTOB U T.I1.), B pE3yJIbTaTe 4ero 00pa3yroTcs 3BYKOBbIE
BOJIHBI, BOCIIPHHIMAEMEBIE YXOM U TipeoOpa3yeMble B HEM B HEPBHBIC UMITYJIBCHI.

2. B My3BIKaJIEHOH TEOPUU 3BYK — 3TO (DU3UUECKOE SBIICHUE, BBI3BIBAEMOE MEXaHMYCCKUMU
KoJeOaHUsSIMU Kakoro-nu0o ymnpyroro Ttena (Hampumep, HATSHYTOM CTPYHBI THUTaphl), U B
pe3yNbTaTe 3TUX MEXaHMYECKHUX KolleOaHHil 00pa3yroTcsl 3BYKOBBIE BOJIHBI, OHH BOCHPHUHUMAIOTCS
YXOM U TIPeo0pa3yIoTcs B yX€ B HEPBHBIC UMITYJIbCHI.

3. B Hay4HOM 3HaHWU 3BYK paccMaTpUBAETCs KakK KOJeOaHUsl 4acTHUIl B YIIPYTUX Cpelax,
pacrpocTpaHstonecss B (GopMe MPOAOIBHBIX BOJH, YacTOTa KOTOPBIX JIGKUT B IMpeelnax,
BOCIPUHHUMAEMBIX YEIOBEYECKUM yXOM, T.e. B cpeaneM oT 16 go 20000 I'n (1 I'u — 1 xonebanue B
CEKYHY).

4. 3ByK TMOPOXIAETCs MeXaHM4YeCKUMHU KosneOanusimMu. OgHAKO i TOro, YTOOBI ATH
KOJICOaHUS CTaJN CIIBIIIHBI, OHU JOJDKHBI TIPOUCXOANTH B KAaKOH-HUOY/Ab Cpelie: BO3ayXe,

KHUJIKOCTH WJIM TBEpAOM Tene. braromapst cpene 3Byk KoJleOaHWH MOXKET JIOCTUYh yXa CITYIIaTels.
Konebanus mMorytr ObITh MpPaBHIBHBIMH, TO €CTh, APYTUMH CIOBaMH, OOBEKT CO37aeT B cpele
BOJIHBI, CIEAYIOUIME Yepe3 CTPOro OMpe/eleHHbIE BPEMEHHBIE MPOMEXKYTKH. B sTom cryuae
pe3yabTaTOM SBISICTCS MENOAMYHBIA 3BYK. OJHAKO, €clii KOJIeOaHWs HempaBWIBHBIC, TO HX

BO3JCHCTBHE Ha HaIU ym AOCTABJIACT TOpasgo MCHBIIC YAOBOJILCTBUA. 3ByK, SIBIIFOIIMICS

. 16
pe3yIbTAaTOM MOJOOHBIX KOJIE€OaHUI, Ha3hIBACTCS IITYMOM

5. 3ByKOM Ha3bIBAaIOTCS MEXaHMYeCKHe KojeOaHHs BO31yXa, BOCIPUHHUMAaeMble OpraHaMu
ciyxa. Bozmyx BuOpupyeT - OBICTpO KOeOJeTCs B3aa-BIEpea - MPHU JBHKEHUU B HEM JIFOOOTO
oOwekTa. Hampumep, ynapsis B 6yOeH, Mbl 3acTaBlisieM BUOPUPOBATH TYTO HATIHYTYIO KOXY,
KoJIeOaHHsT KOTOPOH IepesaroTcst MOJIEKyJIaM BO3lyxa. B Bo3yxe BO3HUKAIOT 3BYKOBBIE BOJIHBI,

CIIBIIIMMBbIC HaMU. BeandnHa 3BYKOBBIX BOJIH ITOAAACTCA USMECPCHUIO — UCM 0OJIBIIIC OHH T10

16 ITo marepuanam JleTckoii sHuKIoneauu https://potomy.ru/world/2284.html
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pa3Maxy, TeM rpomue 3ByK. [1o Mepe ynaneHust oT 00beKTa 3By4aHusi BOJIHBI TEPSIOT CBOIO CHITY,
MIO3TOMY MBI IIJIOXO CIBIIIUM 3BYKH Ha OOJIBIIIOM PACCTOSIHUN

6. 3ByK — (hu3nueckoe sABJICHHE, IPeICTaBIsIoIIee co00il pacpocTpaHeHue B BUC
YIOPYTUX BOJIH MEXaHUYECKUX KOJICOAHHUI B TBEPIOH, )KUIKOW MM ra3000pa3HO cpez[el8

3aoanusa:

1. HazoBure, 0 4eM roBOPUTCS B KaXJIOM (pparMeHTe TEKCTa.

2. OObsicHUTE, KaKasl TJIaBHAs MBICITb OOBEAMHSACT ATH (ParMeHTHI TEKCTA.

3. HazoBure, 4TO HOBOTO BbI Y3HAIH U3 TEKCTA.

4. Haiinure B Kaxa0M GpparMeHTe TeKcTa 00IIue clioBa, KOTOPHIE XapaKTePU3YIOT pu3nye-
CKOE SIBJICHHE — 3BYK.

5. Ilpuaymaiite Ha3BaHUE OOIIEMY TEKCTY.

6. ChopmynupyiiTe BOpochl K 00IIeMy TEKCTY, KOTOpbIe HAUMHAIOTCS coBamu: «YTto?
T'ne? Kax?»

7. HaiimuTe B TEKCTE XapaKTEPUCTUKHU MPABUILHOTO U HEMPABHILHOTO 3BYKA.

8. Brimenute B kaxxa0M (hparMeHTe TEKCTa KIII0UEBOE CIIOBO, XapaKTEPU3YIOIIEE 3BYK.

9. OnpenenuTe Ha3HAYCHUE MPEJICTABICHHON HH(DOPMAITIH.

Tema 2. lIym u ezo 6030eiicmeue Ha uenogeka

Texcm Onsa umenusn

3ByK (3ByKOBasi BOJIHA) — 3TO BOSHUKHOBEHHUE U pacIpOCTpaHEeHue KoyebaHuil B KakoM-1100
BelIeCcTBEe, OyAb TO BO31YyX, XUAKOCTb WM TBephaoe Teno. Eciu Obl Ha JlyHe ObuiM KUBBIE
CYIIECTBa, CIIyX MM He MOoHaaoouics Obl, Tak kak Ha JlyHe HeT atMocdepbl, a B 0€3BO3IYIIIHOM
IIPOCTPAHCTBE 3BYK HE PACIIPOCTPAHSIETCS.

N3ny4aroT 3BYKOBBIE BOJIHBI KOJIEOJIOIIMECS Teja: CTpyHa, KaMepToH (ecid MO HUM
YIapUTh), TOJOCOBBIE CBS3KU YEJIOBEKA U )KUBOTHBIX, KPbUIbSl HACEKOMBIX.

3BYKOBasi BOJIHA XapaKTEpHU3yeTCs 4acTOTOW M JUIMHOM BosHBL. Korja moj Bammm yxom
3YAUT KOMap, BbI CIBIIINTE 3BYKH BBICOKOW YacCTOTHI, @ KOTJla F'yJUT LIMEIb, TO CIBIIINTE 3BYKU
HU3KOW 4acTOTBHI.

['osiocoBoii ammapaT yenoBeka, Kak M JI000M HCTOYHMK 3BYKa, MEpEelacT JHEPruio B
OKpYKaIOIIlYI0 Cpeay, HO 3Ta SHeprus ouyeHb Mana. IlpencraBpTe cebe, 4YTO BBl HA CTaJAMOHE, T1E
OJTHOBpeMEHHO TroBopAT U kpuuyaT 10000 uenoBek. M ecim mpeBpaTuTh NMOTOK PHEPIMM 3THUX
rojOCOB B DJIEKTPUYECKYIO, TO €€ €[Ba XBaTUT Ha JAMIIOYKy MAaJIEHbKOIO 3JIEKTPHYECKOTO

q)OHapI/IKa. I[JBI YCUIICHUA €1a00ro 4eJI0BEYSCKOro rojioca NMPpUXOOUTCA NPUAYMBIBATH PA3JIMYHBIC

17
I1I. Kounonu «bonbmas sunukiaoneaus IlIkonsuauka». M.:Machaon, 2018, 256 c.

! W.IL. Tonsmuna. 3Byk // ®usnueckas snnmkiaonenus : [B 5 1.] / 1. pea. A. M. [Ipoxopos. M.: Cosetckas
sHnukIo-neaus (rr. 1—2); Bospmras Poccuiickas suiuknoneaus (1. 3—75), 1988—1999.
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ycTpoiicTBa. OTHUM U3 JPEBHEUIINX TAKUX YCTPOUCTB sABIIsIETCS pynop. Celyac UCoIb3yIOT
COBPEMEHHBIE aKyCTUYECKHUE YCTPOUCTBA.

JlaBaiiTe ompezenuM, 4TO Takoe IIyM, U y3HAEM KaK MOKHO Ooiiblie 00 3ToM (pusndyeckoM
sBiieHnd. Ha ObITOBOM YpOBHE IIIyM — 3TO 3BYK, HE Hecylui noyiesHoi nupopmanuu. /s modoro
¢u3nka mym — 3TO KoJiebaTeabHBIA IMpolecc. 3aMep YPOBHS IIyMa M3MEpPSETCs CIEHUalIbHBIMU
npubopamu — 1rymomepamMu. COBPEMEHHBIM TEXHOJOTUYHBIA MHUP COACPKHUT MHOMKECTBO
HMCTOYHUKOB IIyMa. DTO: pa3JIMYHbIe BUABI TPAHCIIOPTA, 3BYKH PabOTHI KaKUX JHOO YCTPOUCTB MK
o0opynoBaHusi, 3ByKOBasl ammapaTypa M Tak Jaiee. BoT BapuaHTBl paclpeneieHHs] IIyMOB IO
MpPUPO/IE BO3HUKHOBEHHS: MEXaHMYECKHE — 3BYKHM, BO3HHUKAWOIIUME MpU padoTe pa3iMyHbIX
MEXaHU3MOB; a’poanHaMuueckue. Crofa BXOAT IIyMbl, BO3HHUKAIOLIME IIPU B3JIETE CaMOJIETA;
TUAPABIMYECKHE. DT IIYMbl Mbl CIBIIIUM HPH HEUCHPABHOCTSAX B POJHOM BOJOMPOBOIHOU
CUCTEME: pEe3KHWW Mepenaj JaBJIeHUs B CHCTEME MOXET BbI3BaThb T'HAPOYIAp, KOTOPBIN
BOCIPUHUMAETCSl KaK PE3KUH, HEMPHUATHBIA IIyM; 3JEKTpOMarHuUTHbIC. Bo3HHKaioT mpu pabote
YCTPOMCTB U MPUCTIOCOOTICHHIA.

Oxo0 — ¢usnyeckoe SBIEHUE, KOTOPOE 3aKJI0YaeTcsl B MPUHATHM HabOIogaTeNeM
OTPa)XCHHON OT MpPEMSTCTBUHA BOJIHBI. DXO — 3TO TO K€ CaMO€ OTpaK€HUE, TOJIbKO B 3epKalie
OTpa)kaeTcsi CBET, a B ciydae 5Xa — 3BYK. JIroboe mpensarcTBUe MOXKET CTaTh OTpa)kareneM s
3ByKa. UeM pesue, OTpbIBUCTEE 3BYK, TEM 3XO0 OTUCTIIMBEE. JIydllle BCEro BI3BATh 3XO XJIONAHBEM B
nagour. Hu3kuii My>XCKOH TOJ0C OTpakaeTcs MI0X0, @ BBICOKUI T0J0C JAET OTYETIMBOE 3XO.

3aoanusa:

1. Ha3oBuTEe UCTOUYHUKH 3BYKa, YIIOMSIHYTBIE B TEKCTE, B TOM MOPSIKE, B KAKOM OHU B HEM
BCTPEYAIOTCA.

2. «Ay-y-y-y», - KpUYHM MBI , 320 TyIUBIIUCH B Jiecy. «UTO HaphIBaeIbCSI?» - OTBEYAET
HaM 3X0. OOBSICHUTE, MOKET JIU TAKOE ObITH?

3. JlaiiTe Ha3BaHUE OMBITY N0 (PU3HKE TIO €Tr0 OnucaHuto. [IpoBeUTE ATOT OMBIT.

Bo3pMuTE TOHKOCTEHHBIH CTEKISHHBIN OOKall Ha HOXXKE. XOpOIIO BBIMOWTE PYKH C MBLIOM.
3arem, crerka HAMOYHB YUCTOM BOZOHM MaJbIlbl MPAaBOM PYKH, IOCTaBbTE OOKAJ HA CTO, a JICBOU PYKOM
KPENKO JACP/KUTE €ro 3a HOXKKY. YKa3aTeIbHBIM IMaJbLEM MIPAaBOM PyKHM HAYHUTE BKPYTOBYIO BOOUTH I10
Kpato Ookama. Uepe3 HECKONBKO CEKYHII BBl YCIBIIIATE MEJIOAWYHBIA 3BYK. 3BYK He Oymer
IpeKpaIaThes, MOKa Bbl BOJUTE MaJbLEM MO Kparo Ookana. Ecim 3T0 y Bac yCHemrHo HOJYyYHIIOCH,
Hajeire B OOKaJl YUCTYIO BOJMy, HEMHOTO HE JIOXOMS JO Kpas, W TMPOJOJDKANTEe BOIUTH MajblleM. Bbl
YCIBIIINTE 3BYK HAMHOTO HH)KE€ TOTO, KOTOpBIA Obul 6e3 Boabl. [Ipomomxkas KpyroBble IBH)KEHUS
naybleM, MOCMOTPUTE Ha IOBEPXHOCTh BOAbl. Ha Hell oOpa3oBanuch MalieHbKHE BOJHBI. OHH
MIPOM30LLIN OT KOJEOIIOUINXCS, 3ByYaluX CTEHOK Ookaina. Tenepp HAaYHUTE MOCTENEHHO YIAsTh BOIY

MaJICHbKUMU IOPUUSAMHA. 3By1( IIOCTCIICHHO ITOBBIIIIACTCA, 1 CaMBIM BBICOKHUU 6y,[[eT Yy IIyCTOIro
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CTaKaHa.
4. Ilpountaiite OTpbIBOK M3 cka3ku JIx. Pomapu «J[)KeIbCOMMHO B CTpaHE JDKELIOBY.
BosmoxHo 11 Takoe B aercTBUTENbHOCTH? OTBEThTE HA BONPOC CIOBAMHU U3 TEKCTA JUISl YTCHHUS.
...On nabpan nonuyro epyosb 68030yxa, Kak 3mo 0eiaion 6000J1a3bl neped NnozpydiceHuem 6
800y, CNOACUT PYKU PYNOPOM, UX KO pmy, 4mobbl 36VK OeCHPenamcmeenHo nouesn 8 HyHCHOM eMy
Hanpaeniesuu, U NpoH3UmenbHo KpukHyl. byov na Mapce u na Benepe ocumenu, obraoarowue
CIIYXOM, OHU, BEPOSAMHO, YCAvlulanu 6wl 2onoc [cenbcomuno. [Jocmamouno 6am cKazamov, ymo
30aHue NOWAMHYI0CH, CLOBHO NPOHECC YUKIOH. Yepenuybl ¢ Kpbliul U neuHot mpyovl cMulLio, KaK
NYWUHKY. 3ameM, HAYUHASl C 8EPXHE20 IMAadiCd, CMeHbl HAKPEHUNUCH, 3A0POACANU U CO CIMPALUHBIM

2DOXOMOM PYXHYIU GHU3, 3ANOIHASA PO8 U pa30pbl32U6ads 600) 6 pa3Hble CIMOPOHDL... »

Tema 3. Booa. Ynukanvrhocms 6000l

Texcm Onsa umenus

OxeaH, IOKPBIBAIOLIMI MOYTH BCIO HAIly IUIaHETY, — 3TO Boja. Tyuu, o0iaka, TyMaHbl — 3TO
TOoXe Boa. beckpaiiHue jnensHbple NpocTopbl APKTUKU U AHTapKTH/Ibl, CHETOBbIE BEPIIUHBI FOp —
3TO TOKe Boja. Boma — camMoe yaMBUTENBHOE BEIIECTBO HA CBETE.

CynuTte camu.

Bce tena mpu HarpeBaHUU paCIIUPSIOTCS, MPH OXJKICHUH — CxKUMaroTcs. Bce, kpome
Bozbl. bpochTe TBepnbIil KycoueKk CBHHLIA B JKUIKUN CBUHEL, U OH YTOHET, TaK KaK OH IUIOTHEE
KHJIKOTO, KaK M ToJaBiisitoliee OOJBIIMHCTBO JPYrux BemiecTB. A Bojaa? Tmepaas Bojga — Jief,
UMEeT IUIOTHOCTh MEHBIIE, IO0ATOMY JIBAUHBI CIOKOMHO IUIBIBYT IO IOBEPXHOCTHU PEKHU.
Pacimpenue Boapl NpU OTBEPACBAaHMM BBI3BIBAECT pa3pyLIEHUE TOPHBIX IMOPOJ. 3aTeKkas JHEM B
TPEIIMHBI CKaJl, BOJIa HOYBIO 3aMEP3aeT U OTAEISAET KyCKU OPOJIbI.

Bopa sBngercs xopomum termsonocuteneM. [loatomy tennoe teuenue ['onbpcTpum BauseT
Ha norony B EBpone.

Boga tpebGyer orpoMHOro KOJIM4YeCTBa TEIUIOTHI JUIsl CBOETO HcmapeHus. BoT mouemy tam,
IJleé MHOTO BOJBI, JaXke MOJ NaJISIIMMHU JIydaMH COJIHIIa OBbIBAaeT HE oueHb kapko. Ecnu Ob1 He 3Ta
0COOEHHOCTH BOJbI, TO OJIMH 32 JPYTUM BBICOXJIM ObI MEJIKHE BOJOEMBI, T0K]Ib HCTIApsIICs Obl emie
B BO3JyXe

Henapom Boma — eAMHCTBEHHOE BELIECTBO, MOJIYUMBIIEE OT YEIOBEKa TaKO€ MHOMXECTBO
uMeH. TBeplyto BOAy UMEHYIOT JIbJIOM, TPaJioM, CHETOM, BOJY B JKUJKOM COCTOSTHUM — COOCTBEHHO
BOJIOM, pPOCOH, T0KEM, TYMaHOM, a B Ta3000pa3HOM — ITapOM.

Yactuipl, U3 KOTOPHIX COCTOUT BOJA, PACIOJIOKEHbI OJIM3KO APYT K Apyry. Mexay HUMH
JEUCTBYIOT CHJIbI MIPUTSDKEHUSI U OTTaJKUBaHUA. VIMEHHO U3-3a EUCTBUS CUJI OTTAJIKUBAHUS BOJA

SIBJIICTCS HEC)KUMaeMOi. TakuM e CBOMCTBOM 00JIaatOT APYTUE KUTKOCTH.
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3aoanus:

1. TlpoBenuTe onbIT 1o onucanuio: «IloBeneHne IBYX Karemb.

IlonroroBeTe NI 3TOrO ONBITA CTEKISIHHYIO IUIACTUHKY. XOPOLIO €€ BBIMOMTE MBUIOM U
Terion Boaou. Korma oHa BBICOXHET, MMPOTPUTE OJHY CTOPOHY BATKOM, CMOYEHHOUW B OJIEKOJIOHE.
Huyem noBepxHOCTH HE KacalTech, OEpUTE IUIACTUHKY TENIEPh TOJIBKO 32 Kpasl.

Bo3pMuTe Kycouek riaakoil 6enoil Oymaru v HakamapiTe Ha HETO CTEApUH CO CBEYH, YTOOBI
Ha HEM ITOJIy4WJIaCh POBHAs IUIOCKAst CTEApUHOBAs IIJIACTUHKA.

ITonoxure psaOM CTEApUHOBYIO M CTEK/ISIHHYHO IUIACTMHKU. KanHuTe W3 NHUIETKH Ha
KOKIYI0 U3 HUX [0 MaJIEHbKOM Karuie BoAbl. Ha cTeapuHOBON NMIACTHHKE IOIYYMTCS IMOJIyIIApUe
JUaMETPOM NPUMEPHO 3MM, a HAa CTEKJSIHHOM IUIACTMHKE Kalulsl pacredercs. Temepb BO3BMHTE
CTEKJIIHHYIO IIACTUHKY M HakJoHuTe ee. Kams yke um Tak pacTekiach, a TEHepb OHA IIOTEYET
nanpire. Jlpyras ke Karist OyfeT KaraThCsl 1O CT€ApUHY NpU HAKIOHAX IUIACTHHKH B pa3HbIC
CTOPOHBI.

2. Ha ocHOBe yBUJICHHOTO clieNlaiiTe [jBa pUCYHKA: KaIuld Ha CTEKJISIHHOM MJIAaCTUHKE U KaIlis
Ha cTeapuHOBOM 1uiacTuHke. OOBSCHUTE, YeM OTJIMYAIOTCA JIBa pUcyHKa. Kakoil MoXKHO clenath
BBIBOI?

3. Haiigure u mogyepkHUTE JHIITHEE CIOBO B psiy. OOBSCHUTE CBOC PEIICHUE: TyMaH, HHEMH,
00J1aKO, MBUTB, TPAJ], BOASHON map.

4. Beimonuute padboty no onucanuio. [lpuaymaiite HazBaHue Juis onbiTa. JlaliTe oTBET Ha
BOIIPOC, MPUBEACHHBIN B TEKCTE, BOCIOJIb30BABIIUCH NPU HEOOXOAWMOCTH MHBIMU MUCTOYHHKAMU
uHpopMalnu.

Haneiite 1o xkpaeB Bojbl B cTakaH. HayHUTE OCTOPOKHO OMYyCKaTh B BOJAY KOIEHKH: JIydIle
BCET0, €CIIM OHM OyIyT COCKalb3bIBaTh M0 CTEHKE CTaKaHa Ha JHO. PaHO MM MO3/1HO Bl YBUAMTE,
YTO BOJA «BBUIE3AET» U3 CTAKAHA M HE NEPENMBACTCA depe3 Kpail... IIpogoimkaiTte KugjaTh MOHETHI.
Ckonbko ux OyIeT BCero B CTakaHe, MOKa, HAKOHEIL, BOJa HE HAauyHeT MepeTeKaTh uepe3 Kpai?

Kaxko# BeIBOI MOKHO CAEIaTh U3 3TOr0 OMbITa?

Tema 4. Yenexucnwtii 2a3 6 npupooe u e2o 3nauenue
Texkcr Ais YTeHust
JlaBaiiTe pacCCMOTPHUM CBOMCTBA BELIECTBA, ¢ KOTOPBIM Ka)K/IbIM U3 HAC BCTPEUYAETCS KaXKIbIN
JeHb. OTO yrJieKHcHsld ra3. B ra3000pa3sHOM COCTOSIHUM OH CYIIECTBYET HpPH OOBIYHBIX
temneparypax. OH COIEpKHUTCA B BO3/yX€, BBIIEISAETCS B IPOLECCE IBIXaHUS KUBOTHBIX U
pactenuid. [1y3pIpbKy TMMOHAIAa — TOT CaMbIM YTIIEKHUCIIBIN T'a3.
IIpy NOBBIIEHHOM JaBJIEHUHU 3TOT a3 MPEBPAIIAETCS B XKUAKOCTb (KUJKasl YIIIEKUCIoTa). B

HHHIGBOﬁ MMPOMBIINIJICHHOCTH HUCIIOJIB3YCTCS KaK KOHCCPBAHT U 0003HauaeTcs Ha YIIAaKOBKC 11O/
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kogoM E 290, a Taxke B KauecTBE pa3phIXJIUTENS TECTA.

[Ipu cunbHOM oOxnaxaeHuu (1o MuHyC 78,5 rpamycoB llenbcusi) OH KpucCTaUIM3yeTCs U
CTAaHOBUTCSl TaK Ha3blBAEMbIM CYXHM JIbJOM, KOTOPBIH WIMPOKO HCHOJIBb3YETCS B TOPrOBIIE s
XpaHEeHHUsI 3aMOPOKEHHBIX POIYKTOB B peprKepaTopax.

VYriexkucinslii ra3 He UMEeT LIBeTa U 3araxa. B oObIYHBIX yCIOBUAX OH HE UMeeT U BKyca. OH
HE NOJJEPKUBAET TOPEHUE, IOATOMY €TI0 UCIIOJIb3YIOT B OTHETYIIUTEIISAX.

VYTIeKucplii ra3 coiep>KUTCS B MOJIE3HbIX HCKOIIAEMBIX: yIiie, He(TH, Topde, N3BECTHSIKE.

OCHOBHBIMU UCTOYHMKAMH YIJIEKUCIIOTO ra3a, CBI3aHHBIMHU C JESITEIbHOCTHIO UEIOBEK,
SBJISIOTCS:

* IIPOMBIIUICHHbIE BEIOPOCHL, CBA3aHHBIE C IPOLIECCAMH CTOPAHUS;

* aBTOMOOWJIbHBIN TPAHCHOPT.

3aoanusn:

1. BoinonHuTE ONBIT, CACTANTE U 3aMUIIUTE BHIBOJ, BOCIIOIb30BABLINCH IPU
HE0O0XOMMOCTH MHBIMH NCTOYHUKAMU HH(POPMALIUH:

3amosHUTEe TIJIACTUKOBYIO OYyTBUIKY BOJOW JOBEpPXy W IUIOTHO 3aBUHTHTE MPOOKY.
[TompoOyiiTe cxxarh OyThUIKY. Temeps mompoOyiiTe ckaTh OyTBUIKY € Ta3MpPOBAHHOW BOJOW WIIU
JMMOHAaIoM. YTo BbI 3aMevaere?

2. 3anonHuTE Ta0NIUILY:

HazBanue BeliecTBa I'ne HCIIOJIB3YCTCA

Yriexkucneli ra3

Cyxoii nexq

)KI/II[KEU{ YIIJICKUCIOTa

Tema 5: 3emnsn, enympennee cmpoenue 3emnu. Bewyecmeennwlit cocmag 3emnoi

kopuvl Texcm Ona umenusn

Brl yxe mMHOrOe 3Haere o crpoeHun BceneHHOW, 0 nBWXEHHMH TlaHeT BOKpyr ComHia.
OnHOM M3 ATUX TUIAHET SABJSETCS 3emiisd. 3emiia — TpeThs maneta oT ConHIa, HO U eUHCTBEHHAS
noka mianera B ColHEUYHOU cucTeMe M M3BeCTHOW BceneHHo, Ha KOTOpOil MPOKMBAET pa3BUTAs
¢dbopma xu3HU. MBI )KMBEM Ha YHHKAJIBHOHW TUTAHETE, TaK Kak Ha HEH eCTh BOJA. 3eMHBIC OKEaHbI
3aHuMaroT pumepHo 70% Bceil MOBEPXHOCTH, a B IIyOMHY yXxonar Ha 4 kM. B xuakoit dopme
MpecHast BoJa HaXOIUTCS B PeKax, o3epax u B (hopMe aTMOC(HEpHOTO BOSHOTO Tapa,

3emiist MHOTOCIOIHA (pHc.1).
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Buemnuii cioit  mpeacTaBiieH

Kopo#. Ero 3amoiHs0T OKEaHUYECKHE

BHyTpeHHee CTpoeHue 3emnu

OacceliHbl M KOHTHHCHTBHI. 3eMHas

Kopa 3aHuMaeT 5-75 kM. HawmOonee

ManTus IUIOTHBIE  4YaCTU  OpAYYTCA  [OJ
KOHTUHEHTaMHM, a TOHKHE — IIOf
klp,po 3emHas kopa okeaHamu. Temepp naBalTe H3y4UM

CoCTaB 3eMJIM 10  CJOSM: KOpa,
MaHTH:, A0pO.
3emHan Kopa COACPKUT TaKUC

QJICMCHTLI KaK: KUCJIOPOA

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

xene3o (5%), kanpiuit (4%), u no 2% wmarnus, kanus u Hatpus. OHa co3/laHa B BUJIE TUTAHTCKHUX
IIJJACTUH, KOTOPBIE JIBUTAIOTCS MO KKUAKOM MaHTuu. Jlanee, TonumHowo B 2890 kM, pacnonaraercs
MaHTHA. OHa MpeIcTaBlIeHa CHIIMKATHBIMU TIOPOAaMH, OOTaTBIMHU Ha MarHUH U sKeJe30.

Buytpu 3emnm pacnonoxeHo sapo. MHTepecHO, 4TO OHO COCTOUT U3 JIBYX IOJIOBHHOK:
BHyTpeHHee (TBepnoe) ¢ paauycoMm B 1220 KM OKpYKE€HO BHEUIHUM (KHJKOE — CIUIaB HUKENS U
xKees3a) ¢ TOMIUHOK B 2180 km.

[Tnomane noBepxuoctu 3emun coctasisieT 510 072 000 kBagpaTHBIX KUIoMeTpoB. 13 Beelt
3TOM momanu Toiabko 29,2% otBegeHo Ha 3emuto, a 70,8% mokpbITEl BoAow. To ecTh, Ha
noBepxXHOCTh oTBoAUTCS b 149 000 000 kBagpaTHBIX KMIIOMETPOB.

3emuisa TsKenasi? Y Hac HET HACTOJBKO TMTAHTCKUX BECOB, YTOOBI B3BECHUTDH IUIAHETY.
[ToaTOMy yueHbIe MBITATNUCh BEIUMCIUTD BEC HAUOOJBIIEH TOPBI, UCTIOIB3Ysl pa3TUUHbIE POPMYIIBI U
BBIYMCIICHHUS. MaTeMaTHYecKd TMOJy4yuIoCh OKOJIO 6 KBaJIPUIUIMOHOB KHJIOIPAMMOB. OJTO
HEBEPOATHO OO0JIBIION U YIUBUTENbHBIN OTBET, IOJAPEHHBII HAYKO.

PaccMoTpuM BelIECTBEHHBIN COCTaB 36MHOM KOpbl. CaMblil HWKHUN CJIOH 3€MHOM KOpBI
COCTOMT M3 Oa3anmbTa. JTO TEMHO-Cephlii KaMeHb. ByikaHbl, u3Bepras JiaBy, BMecCTe C HeH
BBIOpPACHIBAIOT HAa MOBEPXHOCTh UMEHHO 0a3abT.

Crnenyroumii cioii-rpanut. DTO TBEpJas IopHas 3€pHHUCTas MOpOJa, COCTOUT M3 KBaplia,
MOJIEBOTO LITIATA U CIIOABL. ['paHUTHBIN CIOW MMEETCS TOJIBKO B TOM YaCTH 3€MHOM KOpBI, KOTOpas
HaxoJUTCs MOoJ MaTepukaMu. [1og MOPCKUM JTHOM CJIOsl TPaHUTA HET.

Crenyroumii cioit — ocajiouHble ToOpHbIe MOPoaAbl. OHM CO3/1al0TCs MyTeM IpeoOpa3oBaHus
OpraHMyeckux BeuecTB. BoT kamenp u3BecTHAK. OH oOpazoBaics u3 pakymek. K ocagounbim
IIOPOJIaM OTHOCSTCS YrOJib, TJIMHA, ITECOK.

[Mocnenuuii cinoit —3emist. la, Ta camas 3emJIsi, KOTOPYIO Mbl 00pabaTbiBacM B HaJIEXK 1€
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MOJYYUTh Oorathlil ypoxaid. TonmmHa 3eMHO#M KOpbI Kosebnercs oT 5 10 70 kM.
3aoanus:

1. 3anonHuTe TabNUIly, UCIIONB3YS HH(GOPMAIIUIO, COJIEPKAIIYIOCS B TEKCTE.

HazBanmne CJIOEB, U3 KOTOPEIX COCTOUT Semis Kakne xuMudeckne 371eMEHTHI COACPIKUT

2. Ilpungymaiite 3arooBOK TEKCTA.

3. BrmonnuTe nBa pucyHka. Ha omHoM m300pasure cTpoeHHE 3eMHOM KOpBI (CJIOM) O
OKeaHOM, Ha BTOPOM — CTPOCHHE 3€MHOH KOpbl 1moja MarepukoM. OOBSICHUTE, Kak OymyT
OTJINYAaThCA PUCYHKH.

4. Ha3oBuTe, KaKue BEIIECTBA U3 COCTaBa 36MHOM KOPBI U JJIsl YETO MCIIOJIb3YET YEeJIOBEK B
CBOECH KHU3HEACATEILHOCTH.

5. Kakue noHATus U3 T€KCTa, OTHOCSIIUECS K CTPOCHUIO 3eMJIH, BaM yXe ObLIIM N3BECTHBI.

6. Ha3oBure u3 Texkcra TPH IOHATHUS, C KOTOPBIMHA Bbl BCTPCTUIINCH BIICPBLIC.

Tema 6: Munepanwi, copnaa nopooa, pyoa

Texcm 0na uzyuenus

B npupoze HacuuTBIBAETCS OIPOMHOE KOJIMYECTBO MUHEPAIOB U TOPHBIX IOpoA. s Toro,
qTOObl TOOJIMXKE TO3HAKOMHUTCS C HX MHOroOOpa3HbIM MHPOM, COBCEM HE 00s3aTelabHO
OTIPABJIAITBCSL B IOXOJ IO TOPHBIM CHUCTEMaM WM paBHHHaM. COBPEMEHHOMY 4YEIIOBEKY
JOCTATOYHO MPOCTO MPOTYJIATHCS IO POAHOMY TOPOY M BHUMATEIBHO OIJISIIETHCS] BOKPYT.

Jloporu, 31aHusI, CTAaHIUHA METPOIIOJIUTEHA, dKCIIOHATHI XYJO0KECTBEHHBIX MY3€€B — BE3JIE
MO>KHO OOHApY>KUTh TOPHBIE TIOPOJIbI U MUHEpaJIbl. B criennann3npoBaHHbIX MUHEPATOTHUECKUX U
re0JOrMYeCKUX MY3€iX MOXHO MOJIY4YUTh TIJIyOOKHE 3HAHHUS MO TEOJOTMH U OJHOBPEMEHHO
0JIF000BAThCSl KPACOTON PEIKUX MPHUPOAHBIX IKCIOHATOB. HauHeM ¢ MMHepasioB — MPUPOAHBIX
oOpa3oBaHMii, 00J1a1aI0IUX OTHOCUTEIBHO MPOCTHIM U OJHOPOJIHBIM CTPOEHHEM. MUHepanorus —
HayKa O MHHepajaxX — OJHAa W3 JPEBHEWIINX TeOJOTMYECKMX HayK. MHp MHMHEpPaJoB HACTOJIBKO
MHOTOJIUK, 4YTO CYIIECTBYeT HEOOXOJUMOCTh B MX KiIaccU(UKAMM 1O pPa3HbBIM IpPU3HAKaM.
MuHepaisl, COCTOSIIIAE U3 OAHOTO XMMHYECKOTO JJIEMEHTA, HA3bIBAIOTCS «CaMOPOJHBIE». Bce BbI
MUIIeTe WM pUCyeTe NPOCThIMU KapaHnamamu. ['pudens y HUX clenaH w3 MuHepania rpadur.
Xumunyeckas ¢popmyna storo muHepaia — C. Takoii xe popmynoit o0nanaeT MUHepal, 38 MHOTHE
CTOJIETHSI CTABIIUI MOMYISPHEUIINM U TOPOTUM JParolieHHbIM KaMHeM. DTO MUHepa ajamas!

K crnenyromeit rpymnmne — OKCHMAOB M THAPOKCUIAOB — OTHOCHTCS OJWH U3 CaMBIX
pacnpocTpaHEHHBIX B 3€MHOI KOpe MUHEpaoB — kBapll . KBapir ierko HailTH Ha Oepery peku Wiu
03epa, OOHAPYXHUTh B Kyde CTPOUTENBHOrO ImeOHs. Ho 3TOT HeB3pauHBI, MPO3pAYHBIN WU

MOJIOYHOTO IIBETa «KaMyIIeK» UMeeT Oosiee 15 pasHOBUAHOCTEN: MCKPALIMIACS aBaHTIOPHUH,
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CIIOMCTBI TOJYAPAroleHHbIH arat, (pUoJIeTOBBIM aMETHUCT, peldallnii Mpo3payHeHIIni TOPHBIN
XpyCTajlb, YEPHBI MOPHUOH, IIPA3€M I'yCTOI'O 3€JIEHOTO OTTEHKA, ABIMYATHIM payXxToIas, JIUMOHHBIN
MOJYIPAaroUeHHbId UUTPUH WM HANIOMUHAIOUIMM TJ1a3 KOLIKMA KOWA4Yui ria3. BoJbIIMHCTBO U3
Pa3sHOBUIHOCTEN KBapLa OTHOCATCA K TOJCJIIOYHBIM WM IOJyAParoueHHbIM KaMHAM U
HCIIOJIB3YIOTCS B FOBEIIUPHOM JIEJIE

K rpymnmne okcuI0B OTHOCUTCS MHHEpaJl, CIIOCOOHBIN 3aCTaBUTh CTPEIKY KomImaca, OelIeHo
BEPTEThCS MO KpPyry. OTO MHHEpaJ MarHeTHT WM MarHuTHBIA kene3HsK. OCOOHSKOM B
KJIacCU()UKALMU CTOST OpPraHMYEeCKHe MHHEpaabl (KaJbIUT), JHUIIEHHBbIE KPHUCTATHIECKOM
CTpyKTypbl. K HUM OTHOCATCA KEMYYT U SHTapb. JKeM4yr — 3TO €IMHCTBEHHBIM U3 IOBEIUPHBIX
MaTepHajoB, OOpa3yroIUICS B Tele MOJUIIOCKOB W BIIOJIHE BEPOSATHO, OJMH U3 JIPEBHEHUIIMX
KaMHEH, UCIOJIb30BABUIMXCS B KAYECTBE YKPAILICHUS.

Jpyroit MuHepai 3TOH TPYyINIIbI UMEET MHOIO ITO3TUYECKUX HA3BAHUHN — «TOPSILNN KAMEHBY,
«Jap COJHIA», «CJIE3bl MOpPs». OTO SHTAaph WM UCKOMaeMas cMoja. B Kammx sHTaps MOXXHO
OOHApYXKUTh Yelrylo pbi0, 0abouek W JpPeBHHX JXKyKOB. M3 sHTaps Oblua BHINONHEHA OTAETKA
JIETeHJapHON SIHTapHOM KOMHAThl B JIETHEH PE3UACHIMHM POCCHMCKMX MMIeparopoB B Llapckom
Cene.

Kak ’xe oTnuuuTh OAMH MuHepan oT Jpyroro? B 3TomM BaM mnomoryr ocoOble
JIMAarHOCTHYECKUE TMPHU3HAKHM: BHEIIHWUN BHJ MHUHEpaia, €ro IBeT, OJEecK, TBEPJAOCTh WU JApYTHE.
Oco0bIX CBOMCTB WJIM IMArHOCTUYECKUX NMPU3HAKOB Y MUHEPAIOB J0BOJILHO MHOTO. I103TOMY MBI
paccMOTpUM TOJBKO T€, KOTOPbIE JIETKO OIpPEAEIuTh, HE o0yiafasi CrelualbHbIMU 3HAHUSIMH B
MUHEpaIOTUH.

Bo-nepBbix, nper. LlBer mMuHepana — mepBoe, uTo Opocaercs Ham B ria3a. Hekoropele
MHHEpabl MOTYT UMETh ITOCTOSIHHBIN I[BET WJIM OTTEHOK, IPYTH€ — MEHSIOT €r0 B 3aBUCUMOCTH OT
npuMecel. Harmpumep, KHHOBaph BCEria KpacHasl, a cepa — UMEET JKeNThle OTTeHKHU. K MuHepaiam
C HETIOCTOSIHHBIM, MEHSOIIHUMCS [IBETOM MOYKHO OTHECTH YK€ YIOMSHYTBIM HaMH KBapl. MHOTHM
M3BECTHBI JIparolieHHble KAMHH — KpacHBIN pyOuH, CHHUIA candup.

He o6namas crneuuanbHBIMM 3HAaHUSIMM MOJKHO OIPENENUTh TBEPAOCTh MHUHepaa.
N3ygyaemblii MuHepan nu0O ILapamaercss 3TajJOHOM U TOT/la €ro TBEpAOCTb HIDKE, JUOO He
[{apanaeTcs U TOrJa ero TBEPAOCTh BhIIIE 3TajoHa. Haumenee TBep/iplil B 1IKane — MAHEpaJ TalbK,
caMblil TBepAbIN — anMa3. Hanpumep, MCIBITYEMBII MUHEpaIl LJapanaercs Tona3oM, a caM Liaparaer
anaTtuT. 3HaYUT, HAll MUHEpaJl UMEeT TBEPJAOCTh, aHAIOTUYHYIO MM ONMu3Kylo kBapuy — 7. s
oTpesieNieHUs] TBEPJOCTH MUHEpPAJla COBCEM He 0053aTeIbHO MMETh 3TAJOHHYIO IIIKally TBEPAOCTH.
MO>KHO BOCIIOJB30BATHCS TEM, YTO «I10J pyKoi». Horore Ha pyke mMeer TBEpAOCTh 2, MeaHas

MOHeTa — OoJiee 3, cTalbHOM HOX — Ooee 4, cTeko — Ooee 5.
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HekoTtopele MuHepaiibl UMEIOT BKYC (CHIJIBBHUH), APYTUe — ropAT (cepa), TpeThbU — IJIaBATCS U
W3IAI0T TIPH STOM MPHUATHBIN 3amax (SHTapb). YeTBepThie — paCTBOPSIOTCS B BOJE (TalUT), MATHIE —
KOBKHME (30110T0) W T.14. OIpenenuB OCHOBHBIE JMArHOCTMYECKUE IPU3HAKUM MMHEpasia, B
JaJbHEHIIEM MOXHO BOCIOJb30BATHCS CIPABOYHUKAMU-ONPEACIUTENIMI MUHEPAJIIOB U TOPHBIX
MOPO/I, YTOOBI Y3HATh €0 Ha3BaHUE, OCTAIbHBIE CBOMCTBA M 00JaCTH IPUMEHEHUSI.

3aoanusn

1.3anonHuTE TAOIUILY, HCIIONB3YSI MaTEpUAN TEKCTA. B KIeTKax CTaBATCS 3HAKH «+» U «-»

HazBanue Bcerpeuan He Buaen nu Crblman VY3Han HpaBurcs
MHUHEPAJIOB — TaKon pasy Ha3BaHME CEeroJIHs Ha3BaHUE
pPa3sHOBUIHOCTEN MHHEPAI
KBapua

2.3amoyiHATE TAOIUITY, UCIIONB3YsI HH(POPMAIIHIO M3 TEKCTa

Hazpanue rpynmnsl MUHEpPaIoB [Tpumepsl MUHEPATIOB, CaoiicTBa 3TUX MUHEPAIOB
OTHOCSIIIUXCS K TPYIIIe

«CaAMOPOJIHBIC»

OKCHUJIOB U THAPOKCHIOB

OpraHn4€CKUC MHUHCPAJIbI

3.CocTaBbTe AJITOPUTM JIEHCTBUM JIJISl OTIPEJICTICHUS TBEPAOCTH MUHEpaa.

4.Pemnte 3anauy: Mmeetcst o6paszen; muHepana. OH 1apamnaeTcsi CTeKJIOM, HO caM IiapamnaeT
MEIHYI0 MOHETy. B Kakux mpeaenax HaxOAUTCS 3HAYEHUE €ro TBEPJIOCTU. TBEpIOCTh MEIHOU
MOHETHI U CTEKJIa Haliu B TEKCTE.

5. 3anuiuTe Ha3BaHUsSI TOPHBIX MTOPOJI, KOTOPBIE UCTIOIB30BAIUCH MPU CTPOUTEIHCTBE B
MockBe, B TOM HOpsIIKE, B KAKOM OHU IIPUBEJICHBI B TEKCTE:

MuHepansl cnarailoT ropHble MOpoAbl. UTOOBI MO3HAKOMHUTHCS C TEM, Kak YelOBEK
UCIIONIb3YET TOPHBIE TOPOJBI, COBEPIIUM HEOONBIIYI0 JKCKYpCHIO MO cronuile Poccuiickoit
®denepanun — ropoay MoCKBe U BHUMATEILHO MMOCMOTPUM TI0 CTOpOHAM. ABTOMOOMIIBHBIE JOPOTH
ropojia MOKPHITEI ac(aabToM, KOTOPHI MPOU3BOIUTCS U3 CMECH OUTYMOB C TPAaBUEM U TECKOM.
I'paBuii, mecok — 00JIOMOYHBIE OCaIOUHbIE TOpHBIE MOpoabl. [Iporynsemcs nmo KpacHoit mmomay.
Omna BbIMOIIIEHa Ara0a30M — BYJIKAHUYECKOW TOPHOM MOPOMOH, O cocTaBy ONU3KON K 0a3ambTy.
benokaMeHHble Xpambl CTOJIMI[BI TOCTPOCHBI M3 HM3BECTHSKA — OCAJOYHOM TOPHOW MOPOABI
XUMHUYECKOTO MJIM OPTaHMYECKOTO MPOUCXOXKIeHUs. [locTaMeHThl TaMATHUKOB, HAOCPEIKHBIE PEKH
MOCKBBI, IIOKOJIU 3/IaHUH U TIOJBI HA MHOTUX CTAHIIMSIX METPO BBIMOTHEHBI U3 KUCIOW, TITyOMHHON

MarMaTHYeCKOM MOPOJIbI TPAHUT PA3HOOOPA3HBIX OTTEHKOB U TEKCTYP.
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Tema 7: Ammocgepa 3emau
.Ammocgepa oxcusnsiem 3emnio. Oxean, mops, pexu.
Pyuvu, pacmenus, scueommuvie, uenogex — 6ce dHcusen
6 ammocgepe u bnazooaps eu. 3emnn niaeaem 6
BO30VWHOM OKeaHe, €20 BOJIHbL OMbIBAIOM KaK
8EPUIUHBL 20p, MAK U UX NOOHOMICUS, A Mbl JCUBEM HA
oHe 2Mo20 OKeama, co 6cex CMOPOH UM OXBAYEHHbIe,
HACK603b UM NpOHUKHymble... He xmo umnou, xax
ammocgepa nokpvieaem 3eienvbio Hauwiu noas u ayad,
numaem u HeXCHwlll YEEMoK, KOMOpbIM Mbl T100YeMcA,
U 2pomaonoe, MHO208€K080e Oepe6o, 3anacaioujee
pabomy CcoIHeyHo20 ayYd, ymobwbl omoamv HAM ee
6ROCNIEOCMBUL. ..
K.®nammapuon
Texcmol Ona umenun:
3emitst okpyxkeHa armocdepoit. 1o armochepy K. draMmmaproH Ha3Basl BO3AYITHBIM
okeaHoM. [o cBoemMy CTpOeHUIO BO3yLIHBIN OKEaH HAIIOMUHAET JJOM. Y HEro TOXE €CTh CBOU
«OTaXKW».
[lepBriii «3Tax» — Tpomocdepa. DTOT cioil mpoctupaercs, B cpeaHem, 10 11 kM Han
YPOBHEM MOPSI, U TEMIIEPATYPA B HEM MAJAET C BBICOTOM.
Bropoit «aTaxx» — crparocepa. OH pacnonaraercs mexay 11-mM u 55-M KM HaJ ypoBHEM
MoOps. 371eCh IIApPCTBO CTY)KHU C NPUOIM3UTENIBHO MOCTOSIHHOM TemmepaTypoi 40 rpaaycoB HMKeE
HYJIS.
Tperuit «3Tax» — Mme3ocepa. ITOT cll0il 3aHMMAET NPOCTPAHCTBO MeXaY 55-M U 80-M KM
OT TOBEPXHOCTH 3eMiu. Bo3ayx 3mech CHIBHO pa3pexeH. XapaKTepu3yeTcs IOHMKEHUEM
TeMmIepaTypsl ¢ BeicoToi; MakcumyM (0°C) TeMriepaTypsl pacroniokeH Ha HWKHEH TpaHHIle, ocye
4ero Temreparypa HauuHaet yosiBath 10 —70° umu —80°C .
UYeTrBepThiii «3Taxk» — Tepmocdepa. Bo3nyx emie cuiibHee pa3pekeH. 3/1eCh HEBUIAAHHAS
xapa — 1000-2000 rpagycos Llenbcus.
[TaThIit «dTax» — 3Kk30cdepa, T.e. BHEIIHAA 000s10uka atMochepsl. BeicoTa atoro cinost 500-
600 kM. Bo3nyx 371ech pa3zpexeH ellle cuibHee, ueM B TepMmocdepe. Temneparypa Bo3iyxa, Kak U B
TepMmocdepe, 3/1ech BHICOKA U MTPOCIIEKUBAETCS CIA0BIM POCT TEMIEPaTyphl ¢ BHICOTOM.
Ms1 kuBEM Ha [JHE BO3IYIIHOIO OKeaHa. BcienactBue CBOEH TSKECTH BEPXHHUE CIIOU

BO3/1yXa, MOJ00HO BOJIEC B OKEaHe, IaBIT HA HIDKHHUE CIIOM M CKUMAIOT MX. BO3ayIHBIHM CI1oi,
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MpUJIETalOMMi K 3eMye, UMeeT HauOONbIIyI0 IUIOTHOCTh. Bcee Tema, Haxopmsmmecs Ha 3emiie,
UCIBITHIBAIOT JaBieHue Bce armocdepsl. Ero HasbiBatloT armochepHbIM  JaBICHHEM.
ATMocdepHOe AaBlIeHHE YMEHbIIAaeTcsi ¢ BbICOTOH. Tak, atmochepHOe MaBiICHHE HAa BEPXHUX
3Ta)kax BBICOTHOTO 37aHMsSI MEHbIIE, 4eM Ha MepBoM HTaxke. [[ns m3mepenuss armocdepHOro
JABJICHUS UCTIONIE3YIOT TPpHOOphl. OUH U3 HUX — 0apoMeTp-aHEPOUI.

3aoanusa:

1. IIpoBenuTe 3KCIEpUMEHT U MONPOOYIiTe 00BICHUTH Hab01aeMoe siBlieHue «Boaa
B [IEPEBEPHYTOM CTakaHe» (puc.2).

Hamneiite B crakan Boay 10
camoro kpad. Ilpukpoiite crakan
JUCTOYKOM IUIOTHOM Oymaru u,
NpUAEPKUBAs Oymary  Ja/ioHbIO,
OBICTPO MEPEBEPHUTE CTAKaH KBEPXY
nHoM. Teneprs yoepure nagons. Bona
W3 CTaKaHa HE BBUILETCS.

2. laBnenue aTMochepHOro

BO3/lyXxa Ha Oymary OoJiblie 1aBIeHUS

BOJbI HAa HEC. HpOI[OJ'DKI/ITe MPpEAJIONKCHUC CIIOBAMU M3 OIMMCAHUS SKCIICPUMEHTA: «Bopga n3 cTtakaHa
HC BbUIMBACTCA, IIOTOMY YTO...»

3. 3anoaHuTe Ta6m/1uy, HCII0JIb3YH I/IH(bOpMaI_[I/IIO, COJACPKAITYIOCS B TCKCTC.

PucyHok 2
HasBanue cnoeB, U3 KOTOPBIX Bricora cnost Hag ypoBHEM Oco0eHHOCTH N3MEHEHUSI
cocTouT armocdepa MOops TeMIepaTypsl

4. IIpuBenuTe MpUMEPHI IPOSIBICHUS aTMOC(PEPHOTO JTaBIIEHUS BOKPYT HaC.

5. [IpounTaiiTe TEKCT U BCTaBbTE MPOMYIIIEHHBIE CIOBA!

Haxonsce Ha BBICOKON Tope, adbUHUCTBI 3aBUHTUIIM KPBIMIKY IMYCTOW IJIACTUKOBOM
OyTteuiku. Korja oHM CIyCTHJIMCh K TOJHOKHIO TOPBI, TO OOHApYKWUJIM, YTO CTEHKU OYTBUIKU
HEMHOTO CMSThI M BIABJIICHBI BHYTph. ByThlTka ObUla 3aKkphiTa, W TemIepaTypa BO3AyXa B HEW
ocTaBajach MOCTOSTHHOM, CIIEIOBATENNBbHO, 1aBlIeHUE BO3/AyXa B OyThUIKEe HEe MeHsUIOCh. CHapyXH Ha

OyTBUIKY JE€HCTBOBAJIO nasienue. [lo mepe cnycka ¢ ropsl

JaBJICHHUC 1 IMOCTCIICHHO CXXNMAJI0 CTCHKHN 6YTBIJ'IKI/I.

Tema 8: Ynukanvnocmo naanemol 3emisn. Ycaoeusn 0nsa cyuiecmeo8anus Heu3Hu Ha
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3emane. Ceolicmea Hcugvlx Op2aHu3IMo8
«Bce mbl naccastcupbl 00H020 KOpabisi no umMeHu
3emns, a 3Hauum, nepececms U3 He20 NPOCMO HEK)-
oa. Bom nouemy ece swcumenu nianemvl OONHCHOL
coobwa cnacamo c80 0OUWULL OOM»
AHrtyan e CeHT-OK31011€pH
Bonpocwul ona oocyscoenusn:
— Cornacusl i1 BHI ¢ ppaniry3ckum nucarenem? [logemy?
— O uém 3acTaBiseT 3a1yMaThCs 3TO BbICKa3bIBaHUE?

— Kaxkue npo6iieMbl, KOTOpbIe TPEOYIOT OT Jitoiel HEOOXOJUMOCTHU «CIacaTh CBOM 001U

JIOM», BBl MOKETE Ha3BaTh?

— Ilouemy 310 BBICKa3bIBaHME CTAJO mUrpadom 3auatus? O yem OyaeM roBopuTh? BaxHo
JIY 3TO 1715 Bac, movemy?

Texcm 0na umenus:

VYHHUKaIbHOE pa3HOOOpa3ue MOBEPXHOCTH 3€MJIM MPOSBISIETCS HE TOJIBKO B UEpEIOBAHUHU
BOJIBI M CYIIW. 3€MHAasi IOBEPXHOCTh — OTPOMHAsI MO3aWKa M3 TUTAHTCKUX PAaBHHUH U BBICOKUX TOp,
HEMPOXOUMBIX JIECOB U MYCThIHB, OOJIBIINX TOPOJIOB M HE OCBOCHHBIX YEIOBEKOM MPOCTPAHCTB.

Ha 3emie BoiaensoT 4 npupoiHble 000I0UKU:

Jlutocdepa — tBEpaas o6onouka 3emsin. COCTOUT U3 3eMHOM KOPHI M BEPXHEH YaCTH MaH-
THH.

I'mapocdepa — Boanas o6onouka 3emnn. E¢ mpunsTo nenuth Ha MupoBoii OkeaH, KOHTH-
HEHTAJIbHBIE TOBEPXHOCTHBIE BOJIBI U TIOJI3EMHBIE BOJIBI.

ATMmocdepa — razoBas 0005I0UKa, OKpYXarolias miaHeTy 3emito. BHyTpeHHss e¢ moBepx-
HOCTh TTOKPBIBAET THAPOCHEPY U YaCTUIHO 3EMHYIO KOPY, BHEIIHSISI TPAHUYUT ¢ OKOJIO3EMHOM Ya-
CTHEO KOCMHYECKOTO MPOCTPAHCTBA.

Buocdepa — obonouka 3emin, 3aceneHHasi )KUBBIMU OpPraHU3MaMH, HAXOJSAIIASCS O] UX
BO3JICHCTBUEM M 3aHSTAasl IPOYKTAMH UX KU3HEIEATEITHHOCTH.

I'maBHas 0cOOEHHOCTL 3eMIN — TO, YTO OHA SIBIISIETCS IIAHETOH >KU3HHU. 37€Ch CIIOKUIINCE
HE0OXO0IUMBIE YCIIOBUS JJISl CYIIIECTBOBAHUS KUBBIX OPTaHU3MOB:

- armocdepa 3eMITH MPOITyCcKaeT 0CTaTOYHOE KOJMIECTBO COTHEUHOTO CBETA;

- HEBUAMMOE MarHWTHOE TI0JI€ B Helpax 3eMIIM 3allIHIIaeT €€ OT BPEIHOTO KOCMHYECKOTO
W3ITydeHUS;

- BOJIa Ha 3eMJIe CYIIECTBYET B 3-X COCTOSHUSAX: Ta3000pa3HOM, TBEPAOM U KUIKOM;

— pacTeHws, BO3HHKIINE Ha CyIe 3eMIIH, YBEIMYMIN KOJINIECTBO KHCIOpoaa B atMmocdepe.

3aoanus:
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1. Odopmure nHbOpMaLIHIO B TEKCTE B BUIE TAOIUIIBI HIIK Tpad)-CXEMBI.

2. Kak BBl MOeTe TOy4acTBOBaTh B 0XpaHe MUpPOBOTo OKeaHa OT 3arpsi3HEHUs, BEb JI0
onmmxaiiiero mops 6osee 1000 kmtomeTpoB? CocTaBbTe BOZMOXKHBIN TUIAH ACHCTBHIA.

3. Bbuenute 0CHOBHYIO MBICIIb B HIDKEIIPEICTABICHHOM TeKcTe. [IpeuioxkuTe 3arooBok
TEKCTa:

CouHIle UTpaeT oYeHb OOJBIIYIO POJb B )KH3HU HAIlleH TUIAHETHl — OHO MCTOYHHUK CBETA W
teruia Ha 3emute. COJIHIIE OCBEUIACT M COrPEeBAcT Hally IUIAHETy, 0e3 3TOro He ObuTa ObI BO3MOXKHA
KHU3Hb Ha HEH HE TOJIBKO YeJIOBEKa, HO Jake MUKpPoOpraHn3MoB. CoOJHIIE — TJIaBHBIA (XOTSI M HE
€IMHCTBEHHBII ) TBUTATENH MPOUCXOISAIINX Ha 3eMJIe MPOIIECCOB.

4. BcraBbTe MPOMYIICHHBIC CIIOBA!

3naueHue atMocdepsl A7 )KU3HU Ha 3emiie:

- OT MCTCOPUTOB U OINIACHOI'O KOCMHUYCCKOT'O U3JTYUCHUS;

- TCIIJIO B HOYHBIC YacChl,

- JKHBBIC OpTraHHU3MbI HCO6XOI[I/IMI>IM I AbIXaHUsSL KUCJIOPOAOM;

- YIJIEKUCIIBIN Ta3 [l IUTaHUs PaCTCHUN;

- uepes COBEPIIIACTCS KPYTOBOPOT BOJIBL.

5. CocTaBbTe BONPOCH] K CIEAYIOLIEMY TEKCTY.

XKusoit Mmup oueHb MHoroo0OpaszeH. CyiecTByeT OK0JI0 2 MIIH. BUJIOB KUBOTHBIX, 0K0J10 500
THIC. BUFOB PACTEHHA, COTHU THICSY I'PHUOOB, THICSYM BUIOB U €Ille OOJbIIe IMTaMMOB OaKTe-pHii.
MHorue BubI emie He onucaHbl. CTPYKTypHasi CI0XKHOCTb, TUIIbI MUTAHUS, KU3HEHHBIE IIUK-JIbI,
UCTOPUYECKHI BO3PACT 3TUX TPYII OPraHW3MOB OYEHb CUJIBHO pazinyarorca. Ho Bce opra-HU3MBI
JOJKHBI UIMETh HEYTO 00Ilee, YTO OTJIMYaio Obl UX OT HEKUBOU MPHUPOAbL. ITO OOMEH Be-1IECTB U
SHEPrUH, CIOCOOHOCTh K Pa3MHOKEHUI0O U Pa3BUTHIO, H3MEHYMBOCTh U YMEHHUE IPUCIIO-

cabIMBaThCA K YCJIOBUSM CPCIBI.

6 kiacc
Tema 1: Teno u sewecmeo. @opma, 06vém, nnomuocmov. Macca. Hzmepenue maccol me.
Eounuuyvt maccot

Texcm ona umenusn:

@u3MKKU HA3BIBAIOT (U3MUYECKUM TEIIOM KM MPOCTO TEIOM 00O MpeaMer. ITO MOKET
OBITH YEJIOBEK, aBTOMOOMIIb, 3eMJIsI, OKpYyXKaroiias ee atMocdepa u Jake TyMaH, 00pa3yromuiics u3
BOJISTHOTO TIapa MpU KUIIEHUU BOBI.

JIroboe ¢pu3nyeckoe TeIO COCTOUT U3 OJHOTO WM HECKOJIBKUX BellecTB. MHOTrIa Ha3BaHUe
BEILIECTBA OTPAXKAETCS B HA3BAHUU TEJa: HAPUMEP, Mbl TOBOPHUM: «MEIHBIM TPOBOI», CTEKISHHBIN

CTaKaH, METaJUTNYecKas uria, ¢pasHcoBas Tapeika, pe3MHOBBIN MY, oxaeBas Karisi. CBoiicTBa
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BEIIECTBa U3y4YaeT HE TOJIbKO (hM3HKA, HO U OJIM3Kask K HEel HayKa XUMHUSL.

Kaxmoe ¢u3nveckoe TeIO MM SBICHUE XapaKTEPU3YETCsl ONPEACTICHHBIMH (U3UICCKUMHU
BeITMYMHAMU. BOT HEKOTOpBIe TpUMEphI (PU3NIECKUX BEITMYHH: MAcca, CKOPOCTh, 00hEM, BpeMs,
TeMIIeparypa, JUIMHA.

[lpy w3y4yeHWW TEN W SBICHWHA HEOOXOIUMO TPOU3BOIUTH
u3MepeHus: (U3MYecKuX BeNMWYMH. Kaxayro (U3NYECKyr0 BEINYHHY
U3MEPSIFOT B OIPENEIICHHBIX €IWHUIAX, KOTOPhIe HA3bIBAIOT CIUHHUIIAMU
W3MEpeHus JaHHOW BenuuuHbl. Hampumep: ¢usmdeckas BenmnyumHa —
Macca. EnuHuna w3MepeHuss mMacchl — Kwiorpamm. lIpuMepHO Takyio
Maccy UMEET OJIUH JINTP BOJBI. DTO OCHOBHAS €MHUIIA H3MEPEHHS MACCHI.

Ectb emie He OCHOBHBIE: I'paMM, MWLIIUI'PaMM, TOHHA, OCHTHED. Campiit

pucywox3  TIPOCTOM CITOCOO OIPEICIICHISI MAacChl Tejla — B3BEIIMBaHUE Tena (puc.3).

[Tpu B3auMoeiCcTBUM Tel, UMEIONIMX Pa3HYI0 MacCy, CUIbHEE U3MEHHUTCSI CKOPOCTh TeJa,
MMEIOIIEr0 MEHBIIYIO Maccy.

XapaKTepUCTUKON BelecTBA SIBISICTCS (PU3MUECKas BEIMYMHA IUIOTHOCTH. [LMOTHOCTH
BEIIECTBA paBHA OTHOIICHUIO MACChl OAHOPOIHOTO TEJa, COCTOSIIETO U3 ATOTO BEIIECTBA, K 00BbeMY
tena. C MIOTHOCTBIO PA3IUYHBIX TBEPABIX, XKHUJIKHUX TEJI M Ta30B Bbl MOXKETE IMO3HAKOMMTBLCS IpPU
MIOMOIIY CTIELUAIBHBIX TaOIuIL.

Bonpocwt ona oocyscoenusn:

- O uéM roeopurcs B TekcTe?

- Yto HOBOTO Yy3HAIIN?

- I'7ie 1 xorja Bbl CMOKETe BOCIOJIb30BATHCS 3TUMH 3HAHUSAMU?

3aoanusa:

1. Chopmynupyiite ocoOeHHbIE CBONCTBA BO/IbI, ONIMCAHHBIE B CIEIYIOIIEM TEKCTE.

Bopa — 0/1HO 13 camMbIX paclpOCTpaHEHHBIX BEIECTB Ha 3eMile, OJJHAKO €€ CBOICTBA BO
MHOTHX OTHOILICHUSAX SBISIOTCS UCKIIOUUTENbHBIMU. Harpumep, MIOTHOCTH MTOYTH BCEX BEIIECTB
B TBEPAOM COCTOSIHUH 6OJ'IBIHC, YEeM B XHUIKOM. B011a SABIISICTCSI BAXXHBIM HCKIIFOUCHUEM — IINIOTHOCTH
apaa coctaBisier 0,9 OT IIIOTHOCTH BOIBI. DTO, Ka3ajioch Obl, Majoe OTJIMYHE IUIOTHOCTH JIbJa OT
IIJIOTHOCTHU BOJIbI PA3pyIIACT I'OPLIL: IoNaBliad B TPCIIUHBI CKaJI BOJA 3aMEP3acT U, IIPCBPAaTUBLINCH
B Oosiee «0ObEMHBII» JIe]l, paCHIUPSET UX.

2. Jlomarnss naboparopusi:

Tpebyercs CpaBHUTH IUIOTHOCTh CaXapHOTO IMECKa W TUIOTHOCTh PEYHOTO Iecka. OmuImmTe,
Kakoe 000pyJIoBaHUE HEOOXOAUMO JUTS TMPOBEICHHS SKCIIEPUMEHTA, KaKHe EHCTBUS BBl JOJDKHBI
BBINOJIHUTh, KAKME U3MEPEHUS IPOU3BECTH.

3. BoimumuTe U3 TEKCTa epedrciaeHHble (PU3nYecKre Tesa B Ta0JInIy. Y KakKuTe BELIeCTBO,
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N3 KOTOPOIr'0 COCTOUT KAXKIOC (1)PI31/I“ICCKOG TECIIO.

duznueckoe teino BemectBo

4. «BHUMaHue, cMepTeNbHbII HOMEp!» - Tak OOBABISIOT IIMPKOBON HOMED, MIOKAa3aHHBIN

Ha pucyHke . Ha camom m fene oH Tak onaceH? Brickaxkurte 1 000CHYiTE CBOC MHEHHE.

Tema 2: Cmpoenue seujecmea. Amomwt u monexkynvt. Modenu amoma.

Texcm Ona umenus:

[Ipenmnonoxenue, 4To BEIIECTBO COCTOUT M3 MEJIbYANIIMX HEBUAUMBIX TJla3y YacTHII,
OJIHUM M3 TEPBBIX BBICKa3an JApeBHerpedeckuil yueHslii Jlemokputr. OH Ha3Bamx 3TH YACTHIIBI
aToMaMu. Bce okpyKarolime Hac Tejla COCTOSIT U3 aTOMOB.

ATOMBI 00BEAMHSIOTCS B MOJIEKYIIbl. Ha prucyHke n300pakeHbl MOJEIN MOJIEKYIT

HCKOTOPBIX BEHICCTB.

e

MoaneKyna eodopoda MoasneKyna Kucnopoda MoneKyna 8o0bi

Mornekyna BOJIBI COCTOMT U3 JIBYX aTOMOB BOJIOpOJa M OJHOTO aToMa Kuciopozna. Ilpu
KOMHATHOW TeMIlepaType BOJOPOA M KUCIOpOJ — rasbl. Boja ke mpu KOMHATHOM Temmeparype
HAXOJUTCS B KUIKOM U ra3000pa3HOM COCTOSHUU (BOASHOU map).

Nutepecno! Ecam Bce Tenma cOCTOAT W3 MOJEKYJ, TO MOYEMY Tella KaXYyTCs Ham
crIoHBIMU? ONBITHBIM MOATBEPKICHUEM MOJIEKYJISIPHOTO CTPOCHUS BEUIECTBA CTANI0 OTKPBITHE
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BbpoyHoBckoro nBukeHusi. MosieKynbl BEIIECTBA HENPEPBIBHO ABMXKYTCS. MOJIEKyNbl BEIIECTBA
MPUTATUBAIOTCS U OTTAIKUBAIOTCS IPYT OT Apyra. B razax Monekynsl HAXOAATCSA IPYyr OT Apyra Ha
pacCcTOSIHUSAX, MHOTO OONIBIIMX pa3MEpoOB CaMUX MOJEKyld. B JKMOKOCTAX U  TBEpABIX
KPUCTAJUIMYECKUX TeJlaX — Ha PacCTOSHUAX, CPABHUMBIX C pasmepamu Mojekyn. Ho B TBepabix
TeJlaX PAcIOIOKEHHE MOJIEKYJ YHOpPSIOUEeHHOE, a B ra3ax W >KHIKOCTAX — Oecmopsimounoe. a3
3aHMMAaeT BECh MPEOCTABICHHBIA eMy 00BeM.

B nauane 20-ro BeKka yyeHbl€ YCTaHOBUJIU, YTO aTOM SIBJISIETCSI COCTABHBIM: B HEM €CTh

LIpe3BI)ILIaI\/'IHO MaJIO€ aTOMHOC AP0, BOKPYT' KOTOPOI'O ABHUIKYTCA SJICKTPOHEI.

C\ B I[a.]'[BHefIHIGM BBIICHHUJIOCH, UTO MU QTOMHOC€ AAPO — TOXKE COCTABHOC!:

s

\  OHO COCTOMT M3 IIPOTOHOB M HEUTPOHOB. Mozenb atoMa BOJOPOAA BBITJIAIUT

|
/ TaK: B HOEHTPEC aTOMHOC AApPO, BOKPYI' HEro II0 Op6I/ITe BpalacTtCia OJJHH

. Q

\

\__ __/ ANEKTPOH (pHC. 4). ATOMBI pa3IMYHbIX BEILIECTB UMEIOT Pa3HOE CTPOCHHUE.
PucyHok 4

3aoanusn:

1. YtoObl MOXKHO OBUIO YBHJIETH MOJICKYITY Macjia HEBOOPY)KCHHBIM TJIa30M, €€ IPUILIOCH
Obl yBEJIMYUTh B MIJUTHOH pa3. Kakum Obl cTan TBOW pocT, eciu Obl Thl YBETUYMIICS B MHJIIHMOH
pa3? Haiinure Ha kapTe MUpa HECKOJIBKO CTPaH, Ha TEPPUTOPUM KaKIOW U3 KOTOPBIX KaXKABIA U3
Bac MOT OBl B TAKOM CITy4ae YMECTUTHCS, €CIIU ObI 3aX0TeN MPHIIedb?

2. OgHa MoIleKyJia YIIIEKHCIIOrO ra3a COCTOMT M3 OJHOTO aToMa yriepoja W JABYX aTOMOB
KHCIIOpO/ia, UEHTPbl KOTOPBIX HAXOASATCS HAa OJHOW MpsMOW (aToM yriepoia HaXOAUTCS
nocepeanne). M300pa3ute cxeMaTH4ecKu MOJIEKYy YIJIEKHCIIOTO ra3a U U3rOTOBbTE €€ MOJIENb U3
3yOOYHCTOK U TUIACTUIIMHA.

3. HaiimuTte B TekcTe OMUCAaHUE CTPOSHHUS TBEPIBIX TeJ, KHUJAKOCTeH u Ta3oB. Ecim
MPEACTaBUTh, YTO KAXK/bIM YUYEHUK KJIacca — MOJIEKYJIa, TO, YTO HAIIOMUHAIOT YYEHUKH Kiacca:
KPUCTAJUIMYECKOE TBEPJIOE TEJIO, JKUIKOCTh WM Ta3 B CICAYIOIINX CUTyalUsAX:

a) B TOJITIE Y HOBOTO paciucaHus?

0) Ha mepemene?

B) BO BpeMs ypoka?

4. HyXHO cocTaBUTh 3aJ1auy, OTBET KOTOpol «Tosibko ra3y. Beyaenure U3 npounTaHHOTO
TeKcTa HHGOPMAITHIO, KOTOpas UMEET 3HAYCHHE JIJIsl PEIICHUsI TON 3a/1a4H.

5. HaiiauTe B TEKCTE KIIIOUEBBIE CII0BA, OOBSICHSIONINE CTPOCHHE BEIIECTRA.

6. Kakoe cioBo nuiHee: IMMpOTOH, Macca, aToM, HCﬁTpOH, MOJICKYJIA, SHCKTpOH?

Tema 3: Tennoewvie asnenun. Tennonepedaua. Buovt mennonepedauu. Temnepamypa.

HIkanot memnepamyp. Tenﬂoeoepacmupenue. Hcnonvzosanue agnenus meniogozo
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pacuupenus 013 usmepeHus

memnepamyput Tekcm 0141 umenus:

B okxpykaromiemM HacC MUpPE MPOUCXOAT Pa3IudHbIe (PU3NUCCKUE SIBJICHUSI, KOTOPBIC CBSI3aHbI
C HarpeBaHUEM M OXJIAXKJEHHEeM Teld. Mbl 3HaeM, YTO MpU HArpeBaHUHU XOJOJHAas BOJAa BHAYale
CTAHOBUTCS TEIUIOH, a 3aTeM ropsueid. TaKuMH CIIOBaMU, KaK «XOJOIHBIN», «TEIUIBIN» U «TOPSYU»
MBI YKa3blBa€M Ha Pa3IMYHYIO TEMIIEpaTypy Tej. SIBIIeHUs, CBSI3aHHBIC C HarpeBaHUEM WIIH
OXJIQXKICHUEM Tell, C U3MEHEHUEM TeMIIEPATYPhl, Ha3bIBAIOTCS MEeNn108bIMU.

OOHMMM JaJIOHBIO CTaKaH TOPSYEro 4Yas: TBOS pyKa HAYHET HArpeBaThbes, a 4ail Oyner
OCTBIBaTh OBICTpEE. DTOT OMBIT MOKA3bIBAET, YTO MPH KOHTAKTE ABYX TEJ pa3HOH TeMIEepaTyphbl
MEXIy HUMH TPOUCXOIUT  menionepedayd. ITOT BUI  TEIUIONEpPEIayd  Ha3bIBACTCS
menionpogoonocmpro. OIHU BeIIecTBa O00JATAIOT XOPOIICH TEIUIONPOBOJIHOCTBIO (HAIpUMeED,
METaJUIbl), a JPYrue — IUIOXOM TEIIONPOBOIHOCTHIO (HANpUMeEp, IIEPCTh, Mepbs MTHI], OyMmara,
npoOKa, TKaHb, PA3JIMYHbIC TETUION30JIAIIMOHHBIC MAaTEPUAIBI).

[Tomepxxu pyky Hanm Topsiued Oarapeeid OTOIUIEHHS — Thl MOYYBCTBYEIlb, YTO OT Hee
MOJIHUMAaeTCsl 0oJiee JIETKUM TEeIIblii BO3AYX, KOTOPBIM HarpeBaeT TBOIO pPYyKy. OTOT BHI
TerIonepeiadu, 00yCIOBIEHHBIN MOTOKAMHY ra3a WX KUIKOCTH, HA3bIBACTCA KOHBEKYUEl.

Benomuam, kak xapko ObIBaeT y ropsmiero koctpa. Ho ecnaw Mexnay JUIIOM M KOCTPOM
pa3MecTuTh XOTs Obl JUCT OyMaru, JHIIO0 MOYYBCTBYET XOJOJ. Tak MPOSBISETCS €lle OJUH BHJ
TETUTOTIEPEIaYH — U3TYUEHUE.

TrI, HaBepHOE, YK€ MHOTO Pa3 MOJIb30BAJICS MepMOMEeMPOM — METUITUHCKUM, YTOOBI
W3MEPHUTH TEMIIEpaTypy TeJa, CIIHUPTOBBIM TEPMOMETPOM, YTOOBI U3MEPUTH TEMIIEPATypy BOJIbI B
BaHHE WJIM TEMIIepaTypy BO3AyXa Ha YyiauIEe. OTO JKHUJIKOCTHbIE TepMoMeTpbl. JleiicTBue
KHUJKOCTHBIX TEPMOMETPOB OOYCIOBICHO PACIIMPEHUEM KHUIKOCTH MPU HarpeBaHuu. Temmepatypy
MBI TIPUBBIKIIU U3MEPATH B Tpaaycax Llenbcus. Temneparypa 3amep3anust BOJbI (IpEBpAICHUS €€ B

nen) paBHa 0 rpagycam Llenbcus, Temneparypa kunenus Boabl — 100 rpagycam Lenscus. Teneps
ThI 3HAEIlb, YTO KUIIATOK — 3TO BojAa npu temmneparype 100 rpagycos

enbcus.
- ‘ Ho cymecTByIoT U Jpyrue mKaibl.

tt———e— Ha pucynke wuzoOpaxkeHa OHKCIIEpUMEHTalbHAs YCTAaHOBKA, Ha
KOTOPOM MOYKHO M3y4YUTh MpPaBUIIA, KOTOpPbIE HYXXHO COOJIONATh MPHU

HU3MCPCHUU TEMIICPATYPHI. HpaBI/IJ'Ia MPOCTBIC. TCPMOMETP OOJIKCH OBITh

MOMEIICH B BOJIY M HE KacaTbCs JTHA U CTEHOK cocyna (puc. 5).
3aoanusa:
pucywox 5 1, 3aITUIIINTE HOBBIE IIOHATHS, CBA3aHHBIC C

TCIIJIOBBIMU SABJICHHUAMHA, B TOM ITOPAJKE, B KAKOM OHHU BCTPCHAIOTCA B TCKCTC.
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2. Omnpenenurte, Kakas MHPOpPMALUS U3 TMPUBEACHHOTO HIDKE TEKCTa UMEET 3HAYCHHE IS
penieHust mpo0ieMsl TyprcToB: JKapKuM JICTHUM JHEM TYPUCTHI B IEPEBEHCKOM KOJIOALE HaOpau
YHCTOM XOJIOJHOM BOJIBL. BO/ly OHM pa3iuiu B IUIACTHKOBBIE OyThUTKH. OHHM MOHUMAJIH, YTO BCKOpPE
BOJla Harpeercs. TepMocamMu TYPUCTBI, K COXXaJCHHIO, HE 3amaciuch, HO MM OYEHb XOTEJIOCh
COXPaHHUTb BOJY IOJIOJIBIIIE XOJIOAHOM, BEAb €0 TaK MPHUSATHO OCBEKUTHCS B Kapy.

3. OObsicHUTE TaHHBIE rpaduKa.

Cepreto ogapuiIy JOMAIITHIOI METEOCTaHIIUIO, B KOTOPOi ObLIT TepMoMeTp. Cepreid permi

MOHA0II0IaTh, KaK U3MEHSETCS B €T0 KOMHATE TEMIIepaTypa B TeUeHue Hs. Pe3ynbraTsl CBOUX

W3MEPEHHI OH MpeACTaBmI Ha rpaduke (puc. 6).

Tes pa \
<6 il b S ¥ 7 B 4. Vicionb3ys nHOpMaLHiO OTPAKEHHYIO Ha
: .
1 1 1 L i o
T 2 12 12 1a 1 rpaduke, yKaXXuTe, Kakoe U3 yTBEPKACHUN SBISETCS
N S i N
, 1 1 AT BepHBIM: a) ¢ 20 10 23 yaca B KOMHATE BKJIFOYMIIN
i L 1
- : : : : L MOIIHBIN HarpeBaTellb;
T T[T |7
1 { 1T 0) ¢ 16 o 18 yacoB TemriepaTypa B KOMHATE HE
1 I L] 1
| T 1 1 1 1 HU3MCEHAIACh,
t Tt
.: 10 4 IS 22 Bpewms, 4 B) ¢
PucyHok 6
10 o 12 yacoB B KOMHATe PE3KO MOXOJI0IAIO.

5. Hcnonp3ys npeanokeHHyo HHPOPMAIUIO, JaiiTe OnpeaeNeHUE MOHATUS «ITUPOMETPH:

[Ipennonoxum, 4TO B OJHOM U3 HAyYHO-TIOIYJISIPHBIX TEKCTOB BaM BCTPETHIIACH CIEAYIOIIAs
bpaza «cnonvsosanue HO8020 NUPOMEMPA NO3BOIUNO HAM PEULUMb BOZHUKULYIO NPOOTIEMY.

[TosicHeHHe 3HaUEHUS CIIOBA «ITUPOMETP» B CTaThe HE OBLIO, 3aTO B CHOCKaX OBLIO

YKa3aHO 3HA4E€HHE JBYX JAPYTUX CJIOB:

[InpomeTairyprust — COBOKYIIHOCTb METAJUTYPIHYECKUX MPOLECCOB, IPOTEKAOIIUX ITPU

BBICOKHX TEMIIEpaTypax;

TUTPOMETP — IpUOOP AJI U3MEPEHUS BIAXKHOCTH BO3yXa.

3anuiuTe OTBET, MOJIb3YSICh «(HOPMYIOI»:

ITupomemp — 310 (pO10BOY MIPHU3HAK) + (BHIOBOW OTINYUTENHHBIA IPU3HAK).

6. C moMoI1pto HHGOPMALIUHU B MPEIOKEHHOM TEKCTE ONPEIEINTE, KaK Ha3bIBACTCS CIIOCO0
TEeIUIoNepeiau, 3a CYET KOTOPOro 00eCcIeYBaeTCsi KpYroBOPOT BO3AYIIHBIX MACC.

KpyroBopoT BO3ylIHBIX Macc Ha IIOBEPXHOCTH 3eMJIU IIPOUCXOJUT CIEIYIOLIUM 00pa3oM: TaMm,
r7le TOBEPXHOCTh Harpera CUjbHEE, BO3IyX HarpeBaercst ObicTpee W pacmmpsiercs. Terubiii Bo3ayx
NOJHUMAETCSl BBEpPX, BO3HUKAIOT BOCXOAALIME MOTOKM Bo3ayxa. [lomHsBIIMCE BBEpX, BO3IYX

OXJIAXKAac€TCs1, CTAaHOBHUTCA 0oJiee MIOTHBIM U TAXKCIIbIM, XOHO,I[HBIﬁ BO34YyX OITYyCKac€TCs BHUS.
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7 . Ilpensio:KuTe CBOM peLIEHUs CACAYIOMEN HCUSHEHHOU CUMYAYULL:

AHTOH XUBET C POJIUTENSIMA B JIEPEBAHHOM Jome (puc. 7).
B mpomennryro XOJ0JHYIO 3UMYy CeéMbe€ AHTOHA HPUIUIOCH CUIIBHO
YBEIIMYUTh PACXOAbl HA OTOIUICHHE, MOITOMY JIETOM OBLJIO PELICHO
3aHATBHCS yTEIUIEHUEM JoMa. B cTpouTenpHOM MarasuHe Mpeasiarainch
Pa3IMYHBIC TCIUIOU3OJIINUOHHBIC MATCPUAJIbL: IOJId YTCIUICHUA CTCH C

dacaga 1 BHYTpU J0Ma; JJI YTEIUICHUS YepJaqHbIX TOMEIICHUI; IS

Pucywox 7 YTETUICHUS TI0JIOB; OKHA CO CTEKJIOIAKETaMH, 00ECIICUNBAIOIIMMHI XOPOIITYIO
Teruton3ossiuoo. Ho hmHaHCOBBIE BO3MOKHOCTH CEMbH

MO3BOJISTA BBIOPATh JIUIIL OJUH M3 BO3MOXKHBIX CIOCOOOB yTeruieHus: qoma. Ha kakue BOmpocCh
JOJKeH HaTH OTBEThl AHTOH, YTOOBI Hanbosnee 3(HEeKTUBHO PElIUTh MPOOIeMy YTEIUICHUS IoMa.
CdhopmynupyiiTe 3TH BOIIPOCHL.

Bonpocwl ona oocysymcoenusn:

- UTO MO3BOMMIIO BAMH CIIPABUTHCS C 3a7aHUEM?

- Kakue 3HaHus, HEOOXOJMMO UMETh, YTOOBI BHITIOJIHHUTH 3TO 3a/1aHuE?

- B kakux emie ®U3HEHHBIX CUTYaIMsIX BaM HE0OXOIUMBbI OyIyT 3HAHMUSI, ITOJTy4YEeHHBIE
Ha 3aHATUU?

- Kaxoit MO>HO cienars BBIBOI?

Tema 4: IInaenenue u omeepoesanue. Ucnapenue u konoencayusa. Kunenue.
3asucumocmov memnepamypvl KUneHus om 0ae1eHus

Texcm Ona umenusn:

Bce xopomio 3Hatot, uto npu temneparype 0 C nex taet. OnbIThl NOKa3bIBalOT, YTO JII000E
KPUCTAJNINYECKOE TEJO (B YACTHOCTH, JIFOOOH MeTal1) MPeBpaIlaeTcst B AKHUAKOCTb PU HArpeBaHUU
710 ONpEeJeNIeHHON TeMiiepatypsl. [lepexon BemecTBa U3 Kpucmaiiuyecko2o COCTOSHUS B JHCUOKOE
Ha3bIBAETCs IUIaBJICHUEM. TeMrieparypy, pH KOTOPOM MPOUCXOIUT IJIaBI€HUE JAHHOTO BEILECTBA,
Ha3bIBAIOT MeMnepamypoul niasneHus..

[InaBneHue nbJa YacTO Ha3bIBAIOT TassHUEM. JlIs1 TOro, 4TOOBI MPUHECEHHBIH 3UMOU C
YIIUIIBI JIe Haval TasiTh, OH JOJDKEH HArpeThCsl 10 TeMIlepaTyphl raBieHus, To ectsb a0 0 C.

Ilepexon BemiecTBa M3 KHUAKOTO COCTOSHUS B KPUCTANIMYECKOE HA3BIBAIOT KPUCMALIU3A-
yueu. Bona npu 0 rpagycos Llenscus HauMHaeT 3amep3aTh,
TO €CTh IpeBpamiatbcsi B JieA — KPUCTAJUIMYECKOE
coctosHue. MOXHO 1M cebe TNpeAcTaBUTb, YTO IpH
3aMep3aHuM BOAbI Bbessiercs Temo? Ilonabmionaiite 3a

KHUIISIIM 9YaiiHUKOM (puc. 8)
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W3 Hocuka yaifHUKa BBIpbIBaeTCs Oerecas CTpys,
PucyHok 8

KOTOPYIO MHOT/Ia OIIMO0YHO Ha3bIBAIOT napoM. Ha camom
JieJie 3TO HE Iap, a TyMaH, COCTOSIILMN U3 KPOILIEYHBIX KarejaeKk Bojabl. Boga B 3Tux Kamenbkax
UCIBITaNa «IBOWHOE MpEeBpallleHue»: MPU KUIECHUH BOJIa MpEeBpaTHiachk B HEBUAMMBIN map, a mnap,
BBUIETEB U3 YallHUKA, B pe3yJIbTaTe OXJIAXKICHHS MPEBPATUIICS CHOBA B BOAY.

[IpeBpartenne XKUAKOCTH B Map HA3bIBAIOT napoobpazosanuem, a TPEBpallleHUE Iapa B
KHUAKOCTb — KOHOeHcayuell. Booanoii nap — 310 ra3000pa3Hoe COCTOSHUE BOJBI.

[TapooOpa3zoBaHue, NPOUCXOSAIIEe C TOBEPXHOCTH KHUAKOCTH, HA3BIBAIOT UCHApEHUe.
Hanpumep, BcieacTBue ucCHapeHus BBICHIXAIOT JIy)KHM, OOpas3oBaBIIMecs mocie Aoxas. Ecau
OCTaBUTbH CTaKaH C BOJAOW Ha HECKOJIBKO JTHEH, TO BOJA W3 HEro HCIAPUTCS, Thl YBUIUIIL IYCTOM
CTaKaH.

Ecnu moctaBUTH KacTPIOJIIO C BOJOM Ha BKIIOUEHHYIO IJTUTY, TO Yepe3 HEKOTOPOE BpeMs y JHA
KAaCTPIOJIM NMOSABATCA My3bIpbKU. Korna Bosa nporpeeTcst HacToJIbKO, YTO MY3bIPbKHU C IIAPOM
JOCTUTAIOT MIOBEPXHOCTH BOIbI, OHA 3aKHUIMAET: MapooOpa3zoBaHUE MPOUCXOIUT BO BceM 00beMe
KHJIKOCTH, @ HE TOJIBKO C €€ TIOBEPXHOCTH. ITO 0COOEHHO XOPOIIO 3aMETHO,

KHMIIEHHEM BOJIbl B PO3pauHoM yaiiHuke (puc. 9). Boaa 3akumnaer, notomy 4

TEMIICPATypC AaBJICHUEC HACBILICHUS BOAAHOTO I1apa CJICTKaA ITPEBLIIIACT aTM(

Kunenue xuakoctu NporuCXOANUT MIPHU ONPEEICHHOM TeMIieparype,
KOTOPYIO Ha3bIBAIOT TEMIIEPATypol KuleHus xukocty. Hampumep,
TeMneparypa kunenus soasl — 100 rpanycos Llenbcus, Temneparypa

kunenus 3¢upa — 35°C. Ho BbICOKO B ropax BoJja MOXKET 3aKUIETh IPU

PucyHok 9
90°C. D10 cBs3aHO C TeM, YTO aTMOC(hEpHOE /1aBJICHUE CYIIECTBEHHO yYMeHbInaercs. M Haobopor,

€CJIM JIaBJICHUE HAJl KUIKOCTHIO YBEITUUMBAETCS, HAIIPUMEP, KOT/Ia BOJa HAXOJIUTCS HUXKE YPOBHS
MOpS WIH B CKOPOBapKe, KUIIEHUE TIPOUCXOAUT MIpH OoJiee BBICOKOM TeMIieparype.

Bonpocwl ona oocyymcoenun:

- Kakue TennoBbie SBIICHUS OIMUCHIBAIOTCS B TEKCTE?

- ['me u kora kaxkaoMmy U3 Bac OyaeT HeoOX0IMMO HCIIONIb30BATh ATH 3HAHHUS?

- Kakoi MO>XHO cJienaTh BEIBOJ?

3aoanus:

1. lonoynHu cxeMmy HEOOXOAMMBIMU OHATUAMU. [IpeBapUTEeTbHO PACCMOTPH CXEMY

Iepexo/ia BeIecTBa U3 KUIKOTO COCTOSIHUS B ra3000pa3Hoe U Hao6opoT (puc. 10)
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2. IlpounTail TEKCT, MPUBEICHHBIN HIKE.

CocTtaBb BONPOC MO TEKCTY, OTBET HA KOTOPBII
MOXET OBITh TaKUM: «llomomy  umo

memnepamypa — NlaeéleHuss — OpOH3bl  Hudice

memnepamypbol Niae1eHUs Meouy.

Omnupasick Ha [aHHBIE APXEOJOTMYCCKHX
VICCIICIOBaHUH, MOXHO CYUTaTh, 4YTO IIEPBBIM
METaJlJIOM, KOTOPBIM CTaJl TIOJIb30BaThCsl YEJIOBEK,
Obu1a Meib. JI01 yMenu MIaBUTh ME/Ib eI

TBEPJOE B [-6-M ThbIcsueneTusx A0 H.3. Bo Bropom
BEIL[ECTBO

TBICAYCIICTUHN J0 H.3. YCIOBCK Hay4YHJICs

IG QHOTO ArperdaTHOTO COCTORAHELY B JPYTOE.

KOTOpBhIE HMMENH OOJBIIYI0 TBEPAOCTh, YEM PucyHok 10
MeZlb, @ HEBBICOKHE TEMIIepaTyphbl IUIABICHUS MO3BOJISLIM H3TOTOBISTH HEOOXOAHMMBIE W3AENUs
mutbeM. He ciiydaiiHo MMEHHO OpOH3a OIpenenuiia 3HAYUTENbHbIN 10 MPOJOJIKUTEIIBHOCTH 3Tall
pa3BUTHSA YeIOBEUYECTBA — OPOH30BBIN BEK.

3. «lomamrnss maboparopusi». Onuiure, Kak 0yJaeTe MPOBOJUTH OMBIT, €CIIM HEOOXOIUMO
BBINIOJIHUTH Clienytollee 3aaanue: «Mccnenyiite B JOMaIIHUX YCIOBHSX: OCTAeTCs JIM TEMIlepaTypa
BOJIBI CO JIbJIOM IMOCTOSIHHOM J0 T€X MOp, OKA BECH JI€Jl HE pacTaeT».

4. Ilpoananu3upyite JaHHbIE B TAOIUIE U BCTABb MIPOIYILIEHHBIE CJIOBA B MPEAJIOKEHHUE!

«B amoMUHHEBOHN JIOKKE pacmiIaBuTh KyCOYEK OJIOBA, TaK Kak
TeMIepaTypa IIaBJIeHUS ATTFOMUHUS , UeM TeMIlepaTypa IJIaBJICHHS 0JIOBay.
Tabnuma
Bemectso Temnepatypa masneHus (rpaaycos Llenbcust)
ATIOMUHUH 660
0JIOBO 232

5. MOXHO T TIONMYYUTh KUIATOK W3 cHera? M3 mepednciieHHBIX MPOIECCOB. KuneHue,
oxnascoeHue, Hazpesamue, KOHOeHCayus, NideleHue, KpUCMAaiiusayus, - BBIOEPUTE TOJBKO Te,
KOTOpBIE HEOOXOUMO OCYIIECTBHTH, YTOOBI MOMYUYUTh KUIMATOK U3 CHera. Pacmosnoxute ux B TOH
MOCJIEIOBATEIbHOCTH, B KOTOPOW OHU JIOJKHBI TMpoTeKkaTh. [lOMHUTE, YTO CHEr COCTOUT U3
KPHUCTAJIJIOB JIbJA.

Tema 5.1: Ilpeocmasnenusn o Becenennoii

Texcm Ona umenua:
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C nmaBHUX BpEMEH CYIIECTBYET IIOBEpPhE, 4YTO, €CIM 3arajaTh JKEJIaHUEe, CMOTpsS Ha
Ma/IAI0IYI0 3BE3y, OHO 00s3aTeNbHO cOyneTcs. A 3aayMBIBAIMCh JIM BBl O MPHUPOJE SBJICHUS
MaJaroIIuX 3Be3/1 U BOOoOIIe 0 kocMoce. [laBaiiTe oTkpoeM 1is cedsi, uTo ke Takoe Beenennas,
lNanmakTuka, ConHeyHasi cuCTeMa, 3B€3AHbIN J10K/1b, METEOPUTHI U METEOPHI.

Bcenennas — 3To mpocTpaHCTBO, BKJIOYaromiee B cedst abconoTHo Bee: ColHIle, TUIaHEeTHI,
Hamy ["anakTuky, MUUIHAPBI IPYTUX FaJaKTHK.

Ho uto Takoe nawa I'araxmuxa? DTO 3BE€3/1Has CUCTEMA, B COCTaBE KOTOPOM HaXOIUTCH
gamre CoiHile.

Ho 4ro Takoe 36e30nas cucmema? OHa COCTOMT W3 3BE31. 3BE3/bI MPEACTABISAIOT COOOM
[Iapbl U3 TOPSYEro, Mo OOJIbIIEH YacTH MOHU3UPOBAHHOTO, Ta3a. 3Be3/bl U3IYYaloT CBET. B Henpax
3BE€3]1 IPOUCXOAUT TEPMOSTECPHAS PEAKIU.

Hamra ConHeuHas cuctemMa COCTOUT U3 OTPOMHOTO KOJIMYECTBA PA3IMYHBIX HEOECHBIX Tel, B
LeHTpe KOTopbiX Haxoautcs CoiHue. IMEHHO OHO yAEpAKUBAET BCHO «KOCMHUYECKYH) CEMBIO»:
IIJIAHETHl U KOMETBI, aCTEPOUIBI U METEOPBI, KOCMUYECKYIO IIbLIb.

[Tnanetsr Bokpyr ConHIA BpamialoTcss MO OpOUTaM, KOTOpPBIE MPEACTABIAIOT COO0OU (dopmy
QIJIMIICA — BBITSHYTOW OKpY>KHOCTH. B mopsinke ynanenus ot CojHIIAa OHU pacroNararoTcs B TaKOH
nocienoBarensHOCTH: Mepkypuii, Benepa, 3emns, Mapce, FOnurep, Carypn, Ypan, Henryn. Bokpyr
Bcex IUIaHeT, kpome Mepkypuss W Benepsl, oOpamiaiorcs MX ecTeCTBEHHble CIyTHUKU. CITyTHUK
ianeTs! 3emuts — 3to Jlyna. M3-3a Toro, uto JlyHa — camoe 6J1n3K0€ KOCMHYECKO€E TEJIO 110 OTHOIIEHUIO
K 3emje, ee ymaJoch HW3Y4YHTh HaWinydmuM oOpa3oM. Ha Jlyne otcyrcTByer armocdepa, a Ha
MOBEPXHOCTU €CTh MAaTEPUKH — FOPHBIE PaliOHbI, U MOpsl. Mopsl — 3TO 3aCThIBIIAS BYJIKAHMUYECKas JIaBa.
Beicota HekoTOphIX rop pocruraer 9 km. Temneparypa moBepxHocTH JIyHBI B IOJCOJHEYHON TOUYKE
okojio + 130° C. Temneparypa noBepxHocTu JIyHbl Ha HOYHOIH CTOPOHE OKOJIO
— 170°C. Taxxe ecTb OrpOMHBIE KpaTepbl, 00pa30BaBIIUECS B MECTaX yAapOB METEOPUTOB. 3eMIIs
umeet quametp 12742 xm, Jlyna — 3474 kwm, 310 % nuamerpa 3emnu. Juamerp Cosnnia pasen 109
TuaMeTpam 3eMITH.

Memeopbt — saBneHUs, HaOIOJalOMMecs B BHJE KPaTKOBPEMEHHBIX  BCIIBIIIEK,
BO3HHUKAIOIIME TPU CrOPAaHUU B 3€MHOM aTMocdepe MeNKHX METEOPHbIX OOBEKTOB (Hampumep,
OCKOJIKOB KOMET MJIU aCTEPOUJIOB).

Crnenyet pa3nuyaTh METEOPBI  METECOPUTHI. MeTeOopoM Ha3bIBAaETCs HE caM OOBEKT (TO €CTh
METEOpPHOE TeJNO0), a SIBJIEHHE, TO €CTh €ro CBETAIIMICS ciel. DTo sBleHHE OyIeT HazbIBaThCs
METEOpPOM HE3aBUCHMO OT TOTO, YJIETUT JM METEOpHOE Telo U3 arMochepsl B KOCMHUYECKOE
MIPOCTPAHCTBO, CTOPUT JIM B HEM WJIM yMaeT Ha 3eMJIIO B BUJIE METEOPUTA.

Memeopum — TE€IO0 KOCMHYECKOIO NMPOUCXOKIACHUS, YMABIIEE HA IMOBEPXHOCTh KPYITHOIO

HeOecHOro o0ObeKTa.
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36€30HbIM  UMU  MemeOopHbIM  00JCOeM  Ha3bIBAIOT METEOPHBIA  TMOTOK  OOJBIION
WHTEHCUBHOCTH.

[Tocne Beicanku amepukaHiieB Ha JIyHy oueHb MHOTHE JIIOAM Ha IUIAHETE BEPUJIU, YTO B
Havane XXI Beka y)ke HUKOro He OyAyT yAUBISATH IYyTEIIECTBUS B KOCMHUYECKOM IMPOCTPAHCTBE.
OnHako 110 TakoW pEaNbHOCTH €IlIe OYeHb Janeko. HecMoTpss Ha axkTUBHYKO JAESTENbHOCTD,
BEIYIIyIOCS B ITOM HAINpaBIICHWH, B ONWKaiflliee NECSATHIETHE BPSJ JIM YAACTCS peali30BaTh
MoAOOHBIN clieHapuid. brarogapst M3ydyeHHIO KOCMHYECKOTO MPOCTPAHCTBA MOXHO HE TOJBKO B
OydyuieM OpraHu3OBbIBaTh IMOJETHl Ha JpYrHe IUIAHEeThl, HO M YIY4YIIUTh >KU3Hb Ha 3eMmie.
HccnenoBanuss B 9TOM 00JacTH IMO3BOJISIOT IMOJYYaTh LEHHBIE CBEJEHUS, CIIOCOOCTBYIOIIME
pa3paboTKe HOBBIX TEXHOJIOTHH.

Bonpocul ona obcysymcoenusn:

- O 4yeéM roBopuTCA B TEKCTE?

- Yto HOBOTO BBI Y3HAIU?

- ['te 1 koraa Bel CMOXKETE BOCIHOJb30BaThCS ITUMHU 3HAHUSAMU?

3aoanusn

1. CtpouTensCTBO OTPOMHBIX TEJIECKONOB Ha 3emlie U pa3MeleHHe KOCMHYECKHX
TEJIECKOIOB, Takux, kKak «X ABbBJI», Ha okoJ03eMHOI OpOUTE, CTOUT COTEH MIJLTMOHOB JI0JUIAPOB.
[IpuBenuTe apryMeHTHI «3a» U «IPOTUBY» HEOOXOAMMOCTHA OTPOMHBIX (DMHAHCOBBIX 3aTpaT Ha
ACTPOHOMHUYECKUE UCCIIEAOBAHUSI.

2. [Ipeanonoxum, Bbl y4acTByeTe€ B MPOEKTE CTPOUTENHCTBA JIYHHBIX OoOMTaeMmbIx 0a3. Ha
KaKue BOMPOCHl HYKHO HAWTH OTBETHI, IPEXKAE 4YeM HadaTh cTpouTenbcTBo? Chopmynupyi
HECKOJIbKO TaKUX BOIPOCOB.

3. BeimummTe U3 TEKCTa TPH CYIIECTBEHHBIX IPU3HAKA, IT0 KOTOPHIM HEOECHOE TEJI0 MOKHO
OTHECTH K 3BE3/1aM.

4. VicknrounTe JHIITHEE TIOHATUE B pALY: 3Be3/bl, Beenennast, ["anaktuka, 3emiis, ABUTaTeNb,
MeTeopuT. OGOCHYITE CBOC pellIeHHE.

5. CocraBbTe BOMPOCHI, IO OTBETaM Ha KOTOPBIE BBl CMOXKETE MOTYUUTh MPECTABICHUE O
cTpoeHun BeenenHon.

6. Ha ocHOBe mH(pOpMaInu, MOTYyICHHON U3 TEKCTA, CJICIaliTe BBIBOJ] O TOM, KaKUe
BO3MOKHOCTH OTKPBIBAET PA3BUTHUE KOCMOHABTUKH.

7. TlocTpoiiTe nuarpammy, MO3BOJISIONIYIO OLEHUTHh COOTHOIIeHHEe pa3MepoB ColHIla,
3emun, JIyHBI.

Tema 5.2.: Mooenv Coaneunoit cucmemult. Hzyuenue u uccneoosanue Jlynui.
Hccneoosanusa onuscannmux naanem — Mapca, Benepot

Texcm ona uzyuenus:
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Cmpoerue ConreyHou cucmemb! Hama ConHeunass cucremMa COCTOUT H3 OCH-
TPAJIBHOI'O TCJIa COJIHI_Ia U IJIAHCT, KOTOPBIC BpallaroT-

¢ no ceouMm opbutam Bokpyr Connn (puc. 11). Uem

c

Ieamanm

g‘"” 575, it ommke k CoJHIlYy paclosioKeHa IJIaHeTa, TeM ObICTpee

<

g o

JBIDKETCS. M MEHbBIIIE BPEMEHH OHAa TPATUT Ha OJUH
06opot. Becero Bokpyr ComHia Bpamaercst 8 IUTaHeT.

CBoM MMEHA IJIAHEThI MOJIYYHJIM B Y€CTh PUMCKUX 00-

roB. Mexay opoutamu Mapca u FOnutepa HaxoguTcs

PucyHok 11
MOSIC acCTEPOUJIOB, 3a opouTOol HenTyHa HaxoauTes mo-

sc Koinepa u 3a noscom Koiinepa, BeposiTHO, pacnoiio-
*eHo obsako Oopra. PaccMOTpUM OCHOBHBIE XapaKTepu-
CTHUKU TUTaHET.
Opoura uranetsr Benepa Bropast ot Conana. ['ox
Ha Benepe anutcs 225 cyTok, a 0luH 000pOT BOKPYT OCH
243 cyrok. B otnmuame ot nqpyrux 1uianet, BeHepa Bpaina-
0 CBOEMY JABUKEHHIO M0 opOuTe. BeHepy nHorja Ha3pIBalOT

C IIJIAHCTBI ITIOXO0XXHU pasMEpaMu, CHJIOH TSKECTH M COCTABOM.

O,I[HaKO YCJIOBHUA HA

JIBYX IJIaHEeTaX OueHb pa3Hble. ATMochepHoe naBieHue Ha Benepe B 90 pa3 Oosibliie 3eMHOTO U CO-
CTOUT Ha 96% U3 yIIeKHCIOoro ra3a. YTIeKUCIbIN Ta3 co3/1aeT MapHUKOBBIA 3 PeKT, Mo3TOMY

BOJIM3M TOBEpXHOCTH BeHepbl Temmeparypa OKOJIO
PucyHok 12
450°C! IloBepxHOCcTh BeHepsl 3akpbiTa I'ycThIMU OOJIaKa-

MU, COCTOSIIMMHU M3 KameJeK CepHOM KucioTel. B atmocdepe Benepsl MomHuM ObIOT B /1Ba pasa
yaie, 4eM B 3eMHOH. lIpupona Takoi 3JIEKTpUYECKONW aKTUBHOCTH IOKa Hem3BecTHa. M3-3a mior-
HOW aTMocdepsl OCBELICHHOCTH JaXke B MOJACHb oueHb ciabas. Ha moBepxHoctu Benepsl o6Hapy-
JKEHBI THICSAYM JIPEBHUX BYJIKAHOB, U3BEPraBIlUX JIABY, pa3IoMbl, ropsl (puc. 12).

Camas 3HaKOMasl M camas M3y4€HHas IuUlaHeTa — 3eMis. 3eMild, B OTiIM4ne oT Mepkypus u
Benepsl, nmeer onuH ectecTBeHHbIN cnyTHUK — JIyHy. Paguyc JIyHbl Bcero B 4 pa3a MeHble paau-
yca 3emnu. [ToaToMy 3eMito 4acTo Ha3bIBAIOT «JIBOMHOMN aHeToi». [TonHbIi 060poT BOKpyT 3eM-
mu JlyHa coBepiaet 3a 27,3 cyTok. 3a 370 ke Bpems JlyHa nenaet oauH 000poT BOKPYT CBOE€i ocH,
II03TOMY OHa MOBEpPHYTa K 3emile Bcerna oaHoil cropoHoi. Ha Bummumoit cropone JIyHbl MHOTO
TEMHBIX Y4acTKOB, X Ha3biBatoT Mops. Hanpumep: Mope Hoxaeit, Mope Scnoctu, Oxean Bypsb.
JlyHHble KpaTepsbl MOJIYYHJIM UMEHA M3BECTHBIX Y4eHbIX. CaMbIMU KpPYNHBIMH KpaTepamu C Jyde-
BOi1 cuctemoii sBisitorest Tuxo, Kernep n Konepauk. ['opHbie XpeOThI MOTyYniin Ha3BaHUS 36MHBIX

rop (KaBkas, Ansnsl, [Tupeneun u np.). Ha o6paTtHoii cropone JIyHbl MOpeii Mano. 31ech MHOTO
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KpaTepoB, HA3BaHHBIX B YECTh 3HAMEHUTHIX JitoAeil 20 Beka. M3-3a manoro tarorenus Ha JIyHe HeT

aTMoc(hepsl.

Poccscmn o e ?"‘.;:.:".‘.. ?,‘:.;“ [Tnanera Mapc (puc. 13) HazBana uMeHem 6ora
WOR (S0 Mt teats ~ -~ b~ =
Pasweepns AL A A AALAFIA LT

BOMHBI 3a KpPAaCHOBAaTBIH OTTEHOK, OOYCIIOBJICHHBII
HaJIMYMEM B KOpe OKUCIIOB kenesa. [Imanera umeer qsa
HEOOJIBIINX CIYTHUKA HEMpaBMIbHOHN opmbl Doboc u
JeniMoc («cTpax» M «yKac») — CIIYTHUKH BOWHBI. Ha
Mapce ects atmocdepa, naBieHue Kotopoi B 150 pa3

crabee 3emHoro. Ilostomy ©Ha Mapce Oosbioi

nepenaj remrneparyp ot +25°C no -125°C.

PucyHok 13
[TpumeuaTenbHON 0cOOEHHOCTHIO Mapca siBisieTcs

orpoMHbIii kauboH Mapunep muHON oyt 5000 kM, mupunoit 10 200 kM U TIyOUHOM 10 5 KM.
Ha Mapce Haxonutcs camas BelcoKas ropa B ConHeuHOM cucreMe — ByJkaH OiuuMmn BBICOTOM 27
kM. B kxoHue 19 Beka utanpsHCKuil ydeHbli Ckuamapeimid OOHApYXKHJI B TEJIECKON JIMHHH,
Ka3aBILHUeCs [TOYTH MPSIMBIMU, KOTOPbIE OH Ha3BaJl —MapcuancKkuMu kKaHanamul. C Tex nop ydeHsle
MBITAJIUCh HAWTH XKU3Hb Ha Mapce. VI3MeHeHHe 1BeTa MOBEPXHOCTH Mapca y4deHbIe CBSA3BIBAIU C
POCTOM pacTeHHUI U CMEHOU BpeMeH roja. PeanpHocTh 0Kaszanachk npo3andyHeit. Hag moBepXHOCThIO
IUTAHETHI YacTO AYIOT CHJIbHBIE BETPbI, CKOPOCTh KOTOPBIX noxoauT Ao 100 m/c. HeGonbmas cuia
TSKECTU IO3BOJISIET JaXKe Pa3peKEHHBIM MOTOKAaM BO3[yXa MOJHMMATh OrpOMHBIE OOJaKa MbLIH,
o0pa3ys meuieBsle Oypu. B 70-X romax mpouuioro Beka OblIM OOHApy>KeHBI pycia peK, KOTOpble
OKa3aJluCh BbICOXIIMMHU. B Hacrosimee Bpems Boja Ha Mapce oOHapyXeHa TOJBKO B BHJE JIbJA,
KOTOPBIN HAXOJUTCA B MOJIAPHBIX HIankax. Ku3Hp Ha Mapce Tak 1 He 0OOHapy»KeHa HU B MIPOILJIOM,
HU B HACTOSILIEM.

3aoanusn

1.Ucnonb3ys TEKCT U TaOIMILly, ONPEENNTEe, Ha KaKue ABE TPYIIbI MOXKHO Pa3ieIuTh

BCe TUTaHETHI 10 uX Macce. CBo¢ pelieHuit 000CHyiTe.
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OCHOBHbIE XapaKTepucTtuk nnaHeT ConHe4vyHoun

CUCTEMBbI

Nnaxera Awawete | Macca | OpSwam | Nepuoa | CyTru
Hbin
| panwye, a. ocpaue
B HUA, neT

Mepxypuin| 0,38

-

(S}

02 R Do R SO

2.BHUMarenbHO paccMOTpUTE N300pakeHUs Ha pucyHke. Ha3oBuTe miaHeTsl,

OOBSICHUTE CBOC pEIlICHHE.

lNMnaHeTbl 3eMHON rpynnbl

" |

5 0 ; ey

0,53 Paamepbl nnaner 8
4 panuycax 3emnm

3.Cpasuute nosepxHoctu Beneprl 1 Mapca. BHecuTe HaliileHHbIE OTINYMS B TAOIHILY.

Hpe,[[J'IO)KI/ITe Ha3BaHUs CTOJ'I6LIOB Ta6J'II/II_IBI.

Mopa Onumn-

y Ccambit GONbLUOK
synkaH ConHeyHoi
cucTembl

4. Onpepnenure nuuiHee noustue B psany: Okean byps, Bynkan Onumn, Kparep Kemnep,

Mope Acuoct. O60CHYITE CBOC pEIICHHE.
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5.Bepno nu noetcs B iecHe? [loaTBepn CBOI OTBET CIOBaMU U3 TEKCTA:

«Ymeepacoarom kocmonaemel u meumamenu, umo na Mapce 6yoym A010HU yeecmu ... »

Tema 6: Llapcmea scugoit npupoost
«Becv oepommwiil mup kpyeom meus, HaA00 MHOU U
1000 MHOU NOJIOH HeU38eCMHbIX MAlIH.
S 6y0y ux omkpwisams 8cio HcU3HL, NOMOMY UMO
9MO camoe y81eKamenbHoe 3aHAMUe 8 MUpey
B. Buanxu
Bonpocwt ona oocyscoenun:
- CornacHsl JI BBl C MHEHUEM THCATENS, TTOUeMy?
- UTo naet KaxkJI0My 4€JIOBEKY 3HaHHE MPUPOIbI?
- VI3 xakux UCTOYHUKOB HH(OPMAIIMH MOKHO TIOJy9aTh HEOOXOAUMBIC HaM 3HAHUS O Mpupozae?
Texcmut 0na umenus:
Yro Takoe MXH U JUIIAHHUKH

Mxu ¥ NIHUIIaWHUKY MOSBWINCH MUJUIMOHBI JeT Ha3zaa. OHM KWIM elle BO BPEMEHA JMHO-
3aBpOB, U 10 CEH IeHb Ha BaJlyHaX, Ha JEPEBbIX U MPOCTO HA BIAKHOM 3eMiIe MOXKHO OOHAp Y-)KHUTh
9TH pacTeHUsi. MXU OYeHb Pa3HOOOpa3HBI. Y HEKOTOPHIX M3 HHUX TEJO PACWICHEHO Ha CTe-0eib |
JIUCThA, @ Y HEKOTOPBIX OHO MPECTABISAET CO00I €IMHOE TEIO0 — CIOEBHIIIE.

Mxu. HekoTopble y4deHbIE CUMTAIOT, YTO MXH MPOU3OILIU OT 3€JICHBIX WU OYpBIX BOO-
pocneil, a HEeKOTOpbIe YTBEPKAAIOT, YTO UX MPEeAKaMH SBIAIOTCS HU3IIKE NcuaopuThl. Tak wnm
WHauye, OOJBIIMHCTBO CXOISATCS Ha TOM, YTO MXHM M JIMIMIAWHUKH CTAJId TYIHMKOBOW BETBHIO IBO-
mouuu. To ecTb, BCEBO3MOKHBIE MAIOPOTHHUKH, IBETHI U JIEPEBbSI BELYT CBOIO POJOCIOBHYIO HE OT
HUX, & OT BEIMEPIIHUX TICUIOPHUTOB.

Y MXO0B U nUIIaitHUKOB HET ceMsiH. OHM pa3MHOKal0TCS CIOPaMU — MEIbYaUIIIUMU TIbI-
JIMHKaMU, HE 3alIUIIIEHHBIMUA 000JI0UKOM U HE COICPIKAIIMIMU TUTATEIbHBIX BemlecTB. Coenu-

HUTBCA «OTHOBCKaA» U «KMAaTCPUHCKAA» IMbJIMHKA MOT'YT TOJIBKO B BOJC. W3-3a 3TOTO IHIIH OJHa u3

MUJIJIMOHOB IMBULIMHOK MOXKET IPEC-BpaTUTHCA B HOBOC PACTCHHUC. Fopa:azl 5
CI10-c00 Pa3sMHOMKEHHMS, KOT/Ia YaCTh PACTEHUS OT/AEISETCA U pa3pacTa-¢;
Pa3MHOXKAThCS MPAKTUUECKH Bce pacTe-Hus. OJJHAKO Tak HOBOE PAaCTCHHE

CIIOPBI BETCP MOKET YHCCTHU 3a MHOTHEC KUJIOMETPBI OT PACTCHUA-KPOANES

Y MXOB HET KOpH:, €CTh JIMIIb YK€ 3HAKOMBIC HAM BbIPO-CThI-

PpU30HUbl, KOTOPBIMU PACTCHUC KPCIIUTCA K 3€MJIC, KAMHIO WJIN
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nepeBy. M3-3a 3T70ro MOX He MOXKET MOJy4yaTh BOAY M a30T U3 MoYBkL. [loaTOMY MXU mocensioTcs B
CBIPBIX MECTaX, I/Ieé OHU MOTYT BCEil MOBEPXHOCTHIO BIUTHIBATh BOJY U MUTATENIbHbIC BELIE-CTBA,
pacTBOpeHHbIE B HEW. Yalle BCero MXxu pacTyT Ha [I0YBE, B KOTOPOM MaJlo IIUTATENbHBIX BELIECTB —
Be/Ib 3/1eCh UM He OyayT MeIaTh pacTu APYrue pacTeHHs.

JlnmaiiHuK — 3TO O4YE€Hb MHTEPECHOE pacTeHue. TouHee, ero U paCTeHUEM HazBaTh TPY.-HO.
Benp numaitHUK — 3TO BOJOPOCTH U IpUObI, )KUBYIIHE BMecTe. [ pud ymeeT BOUTHIBATH BOAY M a30T
U3 TIOYBBI, a BOJOPOCITH, XHUBYIIME Ha €ro IMOBEPXHOCTH, YMEIOT OCYIIECTBISATH (HOTOCHH-TE3,
o0Opa3yss U3 BOJBI M YIJIEKHUCIOrO Ta3a MOJ JEHCTBUEM COJIHEYHOIO CBEeTa YIrieBOJbl. Takum
00pa3oM 3TH KHUBbIE OPTraHU3MbI OTJIMYHO JOTOIHSIOT APYT Apyra. [')pu0 u BoAOpOCib Tak XO-pOILIOo
MPUCTIOCOOMIIMCH IPYT K JpPYry, 4TO OOpa3oBajii HOBOE pacTeHHEe — JMIIaiHUK. Takoe TecHoe
B3aMMO/ICHCTBHE HA3bIBACTCSI CHMOMO30M.

Mxu ¥ TUIIAHUKY CYUTAIOTCSI OYeHb HECOBEPUICHHBIMU pacTeHusIMH. OIHAKO UMEHHO 3TO
«HECOBEPILIEHCTBO» IO3BOJIAET UM KUTh B TaKUX YCJOBMSX, IZl€ JIIOObIE Jpyrue pacTeHUs He
CMOTyT cyiiecTBoBaTh. OHM JIETKO MEPEHOCAT Aake TIIyOOKOe 3aMOpa)XMBaHUE M IOCIETyoIee
BbIChIXaHME. braronaps Tomy, 4TO MXM U JIMIIAHHUKUA HEBEPOSATHO HENPHUXOTIIMBBI, OHU PACIIPO-
CTpaHeHBI 1o Bcel muaHete. OHM pacTyT Jake Ha MoOepexbsiX AHTapKTUIbI! YueHble BO3Iara-totT

Ha JUIIAHHUK OOJIbIINE HaACK/bI, IBITAsACh BhIPAIIMBATE 3TO PACTCHUC B KOCMOCC.

3aoanus:
1. BHumarenbHO paccMOTpuTe pUCyHKHU. C OMOIIBIO MOTYYEHHON HHPOpMAUU
JIOTIOJTHATE TIPEIOKECHMS:

Cmebenv xeowa

Cmebenv niayna
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CMOPOHOCHBIN neTHWI noGer
KONOCOK

L CropaHrum

crebens

A BETEW

yewywnyaTtbl
JINCTBR

ctebenb

'\ pHEBULLE
BeCeHHUN /

KOpeHb noGer

2. C IIOMOIIBIO HpI/IBeJIéHHOFO OIIMCaHHUA IIJICCCHHU nonp06y1‘/’1Te J0Ka3aTb, YTO IJICCCHb — TOXC

IpUOBL.

MNnecHesble rpubhbl

Mnecexs NORBNAIAASCA Ha xneda !

NNERKY 1IN KyCONBK

Gap@ara — 3nNéNoro, caporo, Syporo.
HexoTopbie Bige

MNECEHN NCNONLIYIOT B CLIPOGENAN ANR
NPRAANNA ChIpy

ONPEGENEHHOMT APOMATA. MHOME BUAEL
nnecnesux icon

NONYHEHKA BUTAMIHOE,
AHTHEHOTHIOE, (DEPMENTOR,
CTEPORAHEIX FOPMOHOE.

3.CornacHsl Ji1 BB ¢ yTBepkIeHHeM: «I pubsl He pacTyT B oropoze»? O0ocHyiTe CBO¢ MHEHUE.
4. Kakue u3 yKa3aHHBIX POJICTBEHHBIX pacTeHUI npouspacTaioT B Poccun?

[Tnaynsl. CIIOUIHBIME 3apOCIsIMH TPOU3PACTAIOT B XBOMHBIX Jiecax Ha KaBkasze, Cubupu,
Hanpaem Bocrtoke.

XBommu. PacripocTpaHeHbl IPaKTHUECKH 110 BCEMY 3€MHOMY ILIapy, HO MPEANOYUTAIOT
yMmepeHHbIH kinmaT CeBepHOro MoIyIapHus.

[TanopotHuku. BeTpeuarores B necax Azum, Poccun, Mekcuku, Hopseruu.

7 KJacc
Tema 1: Cmpykmypa u ceoiicmea eeuiecmea



Texcmul 013 umenus:

Texer 1

BbpoyHoBckoe nBHKeHHE — OECTIOpAA0YHOE JIBI)KEHHE MANBIX (pa3MepoM OKoJio 1 MKM) ya-
CTHUII, B3BEHICHHBIX B XXHMJKOCTH WU ras3e, MPOMCXOSIIee MO/ JACHCTBUEM TOIYKOB CO CTOPOHBI
MOJIEKYJT OKpyskaromieit cpeasl. OTkpbiTo P. BpoyHom B 1827 r. Buaumeie TOJNBKO MOl MUKPOCKO-
MIOM B3BEIIEHHBIC YACTHIIBI ABIKYTCS HE3aBUCHMO APYT OT JPYyra U OMUCHIBAIOT CI0KHBIE 3UT3aro-
oOpa3Hble TPAaeKTOpUHU. BpoyHOBCKOE BMKEHHE HE 0CIabeBaeT CO BPEMEHEM M HE 3aBHCHUT OT XH-
MHUYECKHX CBOWMCTB cpelbl. VIHTEHCHMBHOCTh JBIDKCHHS YBEJIMYMBACTCS C POCTOM TEMIIEpaTyphl
Cpeabl ¥ ¢ yMEHBIIIEHHEM €€ BSI3KOCTH U Pa3MEPOB YACTHII.

B 1908r. XK. IleppeH Hayaym KOJWYECTBEHHBIC HAOIIOICHHS 3a JBM)KEHHEM OpOYHOBCKHX
YaCTHII IO MUKPOCKOoM. Kpoleunsie mapuku nmoutu cepudeckoit Gopmel 1 IPUMEPHO OMHA-
KOoBOTro pasmepa lleppeH momy4an U3 TyMMHIyTa — COKa HEKOTOPBIX TPOIMYECKHX AEPEBBEB. DTH
KpOIIIeYHbIE apUKX OBLIN B3BELICHBI B TIHIEPHHE, conepxkameM 12% Boxsl. Boopykusimcs ce-
kyrzomepoM, JK. [leppeH oTMedan u mOTOM 3apuCOBBIBal (KOHEYHO, B CHJIBHO YBEITMYEHHOM Mac-
mrabe) Ha JucTe Oymaru MOJI0XKEHUE YacTHLl Yepe3 Kak/ble MOJIMHUHYThL. CoeluHss MOoTy4eHHbIe

TOYKH MPAMBIMHA, OH ITOJIy4aJl 3aMBbICJIOBATBIC TPACKTOPUHU, TPU U3 KOTOPBIX IIOKAa3aHbl HAa PUCYHKC

14.

3aoanusa:

1. Tlo pucyHKy ompeznenuTe CpegHHUEe CKOPO-

CTH TpEX 6p0}7HOBCKI/IX YacCTHL 34 IICPBLIC

10 MuH HAOIIOIEHMS.

2. Onpez[em/ITe, mo4YeMy CKOPOCTHU DOTUX HYa-

CTUI] IO BEJIMYMHC U HAITPABJICHHUIO pa3Jjin-
YaIOTCS MEKTY CO00M? YKaKUTe HECKOJIb-

KO OCHOBHBIX IIpUYUH O3TOTO pPa3Invus,

BBI6paB U3 CHOHCKAa BO3MOXKHBIN HOMCED

IIPaBWJIBHOT'O OTBETA! | PucyHok 14
1 — oHM UMEIOT PA3INYHYIO MACCY; 2 — OHU UMEIOT
paznuuHyto GopMy; 3 — UX CTOJIKHOBEHHS C MOJIEKYJIaMH OKPY KAIOUIeH cpeibl UMEIOT ClTydaiHbIi
Xapakrep.
3. Kak Morua 65l BRITISAETH TPACKTOPHS OPOYHOBCKOW YaCTHIIBI PH HAOIIOJCHUN €€ T10-
noxxerus: He yepe3 30 cexkyHp, a yepe3 Kaxasie 10 cekynn? M3o0pa3ure BOZMOXKHYIO TPACKTOPUIO
YacTHUILIbI, HAJIOXKHUB €€ Ha TPAeKTOPHIO, MOJTYYEHHYIO IPHU M3MEpeHHsX nojoxkeHus uepe3 30 ce-

KyHII. CTpenkoif 0003HaYeHO HAIPaBICHHUE ABHKEHUS OPOYHOBCKON YaCTHIIBI.
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Texer 2
Nupysus

Huddysuto yno6HO HaOMIOAATh B TYCTBIX TefsiX. Takoil reb MOKHO MPUTOTOBUTH, HAIMOJ-
HUB OaHOuKy 4-5%-HBIM pacTBOpoM >kenatuHa. JKemaTuH cHayasia JOJDKEH HECKOJIBKO YacoB
HaOyxaTh, a 3aT€M €0 IMOJIHOCTHIO PAaCTBOPSIOT MPHU NEPEMEIINBAHUH, OITYCTHB OaHOUYKY B TOpsi-
yyro Boay. [locne oxyakaeHus mosydaercs MOYTH NPO3padyHblid reiab. ECiM ¢ mOMOIIBI OCTPOro
MIUHIIETa OCTOPO’KHO BBECTH B IIEHTP 3TOH Macchl HEOOJBIION KPUCTAJUIMK TEpMaHTaHaTa Kallus
(«MapraHIOBKN»), TO KPUCTAIUITMK OCTAHETCS BHCETh B TOM MECTE, TJI€ €r0 OCTaBHIIM, TaK KaK I'elib
HE JIaeT eMy yNnacTh. YK€ uepe3 HECKOJIbKO MHHYT BOKPYI' KPHUCTAJUIMKAa HA4YHET PacTH OKpaIIeH-
HBII B (DMOJICTOBBIN LBET IIAPHUK, CO BPEMEHEM OH CTAaHOBUTCS BCE OOJIbIIE M OOJIBIIE, TOKA CTEHKU
0aHOUKM HE UCKA3AT ero ¢opmy. Takoi ke pe3yapTaT MOKHO MOIYYUTh U C TIOMOIIBI0 KPUCTAJLTHU -
Ka MEIHOTO KyIIOpoca, TOJIBKO B 3TOM CITydae IMapuK MOJYyIUTCs He (PUOJIETOBBIM, a TOTyOBIM.

Bonpoceul ona oocysymcoenusn:

- [Touemy okpaiienHas u3-3a quQQy3un o0IacTh reys uMeeT popmy mapa’?

- Kak m3menuTcst popma 1 pazmepsl OKpalIeHHOH 001aCcTH TIPU YBEIIMICHUN TEMITEPATYPBI
resisi: YBEIMYUTCS, YMEHBIINUTCS, HE U3MEHUTCS, U3BMEHUTCA?

- Kak n3menutcs popma okparieHHoi 061acT, ecii U3HadyalbHO CO3JaTh U MOJIEPKUBAThH
pasnuuue TeMrepaTyp BepXHel yacTu eMKocTH (OoJiee HarpeTas) U HuKHEeH JacTtu (0oJiee X0Jo-
Has)?

3aoanusa:

1. M3o6pa3ute Ha pUCyHKe IpeanoiaaraeMyro GopMy OKpalleHHONW 00I1acTH res.

Teker 3

Tl yxe 3Haemb, 4YTO Kaxaoe (u3MUecKoe TeIo WM SBICHHE XapaKTepH3yeTcs
OTIpeNIeICHHBIMU (PM3MUECKUMH BeTMYMHAMUA. HamoMHUM HEKOTOphle W3 (M3WYECKUX BEIHYWH:
Macca, CKOpOCTh, 00bEeM, BpeMsi, TeMIeparypa, JyuHa. [Ipu u3ydeHun Ten u sBIeHU HeoOX0aMMO
MPOU3BOIUTh M3MEPEeHUs (U3NYECKUX BeIMunH. Kaxayro (Qu3MUecKyro BETUYHMHY H3MEPSIOT B
OTIpeIeIEHHBIX AMHUIAX, KOTOPbIE HA3bIBAIOTCS €IMHUIIAMU JaHHOW BEJIMYMHBI. 3HAYCHHE OJHHUX

(bu3MYECKUX BEIIMYMH U3MEPSIOT C IOMOIIIbIO PUOOPOB. ['OBOPAT, YTO MPOU3BOIAT NMPSMBIE
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n3MepeHus: GU3NYECKUX BETUUYMH. 3HAU€HUE IPYTUX BETUUMH MOMYy4YaloT MyTeM BBIYHCIECHUN. DTO
KOCBEHHbBIEC U3MEPEHHUS.

BoinonnuTe 3amaHue, CBsA3aHHOE C MPSMBIMA M KOCBEHHBIMU H3MEPEHHUSIMHU, a MOTOM
MIpe/ICTaBbTe Pe3yJbTaThl OMbITA B BHUJE CTOJIOYATON AMarpaMMbl, 4TOObI HarjsAHEe NMPEACTaBUThH
pe3yNbTaThl CBOCH pabOTHI.

B Tabnuie npuBeieHbl 3HAUEHUSI MacChl M 00beMa YeThIpeX 00pa3I0B U3 MOKA HEU3BECT-

HBIX HaM BCIICCTB.

O06pa3ibt Macca, kr O0beM, M3
Oopa3zern Nel 3,65 0,0005
Oopaszer Ne2 5,4 0,002
Oopa3zer Ne3 11,3 0,001
Oo6pazern Ne4 14,6 0,002

3aoanusn

1. Onpenenure, U3 KaKOro BELIECTBA ClIeNaH KaxKplii oOpazel. OnuiuTe, Kak Bbl Oyere
3TO JIe7aTh ¥ YTO BaM JUIs 3TOr0 IOHAA00UTCS.

2. YKaxuTe, KaKue JJaHHbIC BbI IOJIyUUTE B Pe3yJbTaTe NPSIMbIX U3MEPEHHUI, a KaKUe — B pe-
3yJbTaTe€ KOCBEHHBIX.

3. IIpencraBpTe MOTYYCHHBIE BaMU PE3YJIBTATHI B BUJIE CTOJIOUATON Auarpammel. [lomgymaii-
Te, YTO Oy/IeT 03HaYaTh BBICOTA KaXJI0r0 cTOJI0MKa Ha quarpamMme? Kakue noamnucu OyayT noa
KaX/IbIM CTOJIOUKOM?

4. TlompoOyiiTe MpeIoKUTh CrIocod (WK Coco0bl), Kak U3MEPHUTH C MOMOIIbIO Jadopa-
TOPHBIX PBIYAXKHBIX BECOB MaccCy Tela, KOTOPOE OKa3aJoCh HEMHOIO TSKEJIEE CyMMapHON Macchl
BCETo MMeIoLIerocst Habopa rupb. byaem cunrare, 4To cyMMapHas Macca rupb coctasisier 1,5 kr, a
Macca Teja BpsI JIU IPEBBIIIAeT 2 KT.

Tema 2: Mexanuueckoe osusicenue. I'uopoycunumerns

Texcm Ons umenua:

[lepBhIii MaTEHT, CBS3aHHBIA C THAPABIMYECKUM YyCHIIEHHEM, Obul nonydeH dpeneprukom
Jlanyectepom B BenukoOpuranuu B 1902 rony. Ero nzobperenue mpeacraBisuio coOOH «yCHIn-
TEJIBbHBI MEXaHU3M, IPUBOJUMBIN ITOCPEICTBOM THIPABINYECKON sHEprum». B 1926 rony nHxke-
Hep [Tupc Oppoy nponeMoHCcTprupOBall B KOMNaHuu J[>keHepana MOTOPC THAPOYCUIIUTEND PYJIA.

OpnHa 13 BO3MOXKHBIX KOHCTPYKIMI aBTOMOOUIBHOTO TUAPOYCUIIUTES PYJIsi, HA3bIBAEMOTO

30JI0THUKOBBIM, H300pakeHa Ha pUCyHKe 15.
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Or Kasans: rinapopacnpeaeantens (3)

|6\

y L~ (2)

Pabosmit nopoess

Bamxoasoe 3s8es0 (5)

~~_ITpasas nozocts nmponenrarens (4)

PucyHok 15

B 10l cxeme mepemelieHue ynpasisiounieil pykosaTku (1) BOpaBo depe3 MEXaHUYECKYIO
CBSI3b BBI3IBAET CMEILIEHUE 30JIOTHHUKA (2) Takke BripaBo. [Ipu 3TOM OTKpBIBatOTCS KaHAJIbI 30J10T-
HUKOBOI'O ruzipopacmpenenutens (3), B pe3yjabTaTe 4ero rupaBiluecKas *)HUAKOCTb OT Hacoca Io-
JaeTcsl B MIPABYIO MOJIOCTh rUApoABUraTesns (4). B aToil mojaocTy ruiponuiinHipa BHEIIHUM Haco-
COM CO3JaeTcsl U30BITOYHOE JIaBJICHUE, U, KaK CIIEJCTBHUE, BBIXOAHOE 3BEHO (5) JBMXKETCS BIPaBO, TO
€CTb B TOM K€ HalpaBJIeHUuH, 4TO 1 pykosTKa (1). IlockonbKy BbIXOHOE 3BEHO (5) )KECTKO CBSI-3aHO
c KoprmycoM pacnpenenurens (6), TO mepeMelieHne BBIXOAHOTO 3BEHA BBI3BIBAET TAKOE K€ I10
BEIMYMHE MepeMelIeHne KopIlyca pacnpezenuTens. B pesdynprare cMerieHus Kopiyca pacnpese-
JUTENS, KaHaisl (3) B rUApopacipeeanTese NepeKphIBaloTCs MOsICKaM1 30JI0THUKA U ToAava KU/ -
KOCTH OT Hacoca B MOJOCTh TMAPOLMINH/IpA IpeKpaaercs. Takum o0pa3oM, U yrpasisiomas py-
KOSITKA, U BBIXOJHOE 3BEHO YCTPOMCTBA ABMXKYTCS CHHXPOHHO. OHAaKO 3a CYET TOro, 4TO YCHIINE
Ha BBIXOJHOM 3BEHE CO3/IaCTCs 3a CUET JABJICHUS, Pa3BUBAEMOI0 HACOCOM, TO ATO YCHUJIIME MHOIO-
KpaTHO OOJIbllIe, YeM yCHIINe, IPUKIIaJbIBaeMoe K pyKosTke onepatopoM. KoadduuneHT ycuneHus
CIEJAIIMX TUAPONPUBOJOB MPAKTHUECKH HEOIPAHWYEH, U MOIIHOCTh BXOJHOTO CHTHAaja MOKET

OBITh YMCHBIICHA 10 HUYTOXKXHO Majioli BEIMYHHEI.

3aoanus:

1.0Omnpenenute, Kyaa OyJeT ABUTATHCS BBIXOIHOE 3BEHO MPH MEPEMEIICHUN PYKOSTKH BIie-
BO?

2. Ilogymaiite, eciid aBieHUE TUAPABINYECKON )KUIKOCTH, CO3/1aBAEMOE BHETHUM HACO-
COM, YBEIIMYHTh, TO KaK U3MEHUTCS CHJIa, IEHCTBYIOIIAs Ha pabounii MOPIIeHb?

3: Byzer mm octaBaTbcst IOCTOSIHHOM CHITa, IEHCTBYIONIAs HA pabodunii TOPIICHH BO BpEMsI

MepeMENICHUS PYKOSTKHU IIPH OTKPBITHIX KaHAJIAX THAPOPACIIPEAECITUTENA?

Tema 3: 3emns, mupoeoii okean
Texcm Ona umenus:
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DX0JI0T mpencTaBisieT co0oi MprUOOp, KOTOPHIH MCHOIB3YeT yIbTPAa3BYKOBBIC BOJHBI IS
UCCIICIOBAHMsI CTPYKTYpHI U penbeda qHa, oOHApy>KEHHs TMOABOJHBIX OOBEKTOB M PHIOBL. DXOJIOT
COCTOUT M3 JIBYX YacTed — JaT4yHKa, COJAEPKAIIEr0 YCTPOUCTBA Mepeadd U MpueMa yibTpa3ByKo-
BBIX BOJIH, U JHCIUIes. JlaTUMK ycTaHABIMBAEeTCs Ha JHUINE CY/HA HIDKE BaTepIUHUU (YPOBEHB I1O-
rpyKeHus cyzHa). JlaTYMK MOCBUIaeT CUTHAIIBI B CTOPOHY JIHA M IPUHUMAET CUTHAJIBI, OTPayKCHHBIC
OT JIIOOBIX MPenATCTBUMA. JJaHHBIE OT JaTyrka oOpabaTHIBAIOTCS W BBIBOAATCS Ha SKpaH AMUCIUIES B
BUJIC IBHKYIIETOCS rpad)udeckoro n300paskeHus IHa U BceX 0OBEKTOB Ha MYTH CHTHaJa. JTO 1M03-

BOJIsIET coOpaTh HH(MOpMAIUIO 000 BCEM, YTO €CTh B TOJIIIIE BOJIBI.

3aoanusn: - o A

1. Jlnst mocTpoeHHus M300paskeHUsl HA U OOBEKTOB Ha
ITyTH CUTHAJIA HEOOXOAMMO BBIUYHCIIHTH PACCTOSIHUE OT JaTYH-
Ka-u3J1y4yaTessl yIbTPa3BYKOBBIX BOJIH JO MPENSTCTBUA. YIIb-
TPa3BYKOBBIE BOJIHBI PACIIPOCTPAHSAIOTCS B BOJE CO CKOPOCTHIO
oxoino 1500 m/c. Ykaxwure, 4TO AOKEH U3MEPUTDH IXOJIOT AJIS
MIOCTPOCHUS U300paKEHUS?

2. Awmepukanckuii ydenoii P. Copmact B 2004r.

yTBEpKJaJl, 4To 0OHapyKW JereHaapuyto Ariantuay B Cpe-

nu3eMHOM Mope, 61u3 Kunpa. OH npoBen uccienoBaHie MOBEPXHOCTH 3eMJIM Ha TiyOuHe 1.5 Thic.
M C TIOMOIMIBIO 3X0JIOTa ¥ 0OHapY>kuia Oosiee 70 coBNmajieHU ¢ OMMCAHUAMUA AKPOTOS ATIAHTUIBL:
MHOTOKHJIOMETPOBAsi CTEHA, XOJIM, OKPY>KCHHBIM BaJIOM, TNTYOOKHE PBBI, a TaK)Ke Oepera BhICOXIIEH
peku. Hapucyiite ynpoIueHHy0 CXeMy €ro UCCIeq0BaHUM.

3. B Mopckoit Bojie CKOPOCTh yABTPa3BYKOBBIX BOJH YBEITMUMBAETCS C POCTOM JaBJICHUSI.
OmnpenensieMoe 3X0JI0TOM PAcCTOsIHUE 10 THA OyAeT OTINYaThCs OT UCTUHHOTO?

Br16epute npaBuiibHbINA OTBET:

1) ono 6ynet Gosnbliie, 2) OHO Oy/ET MEHbIIE, 3) OHU OYAYT PABHBI.

Tema 4: Mapuanckaa enaouna

Texcm 0na umenusn
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MapuaHckas BaguHa — riryoouaiiiiee MecTo 3eMHOM MOBepXHOCTHU. PacronoxeHo oHo Ha
3anajgHoi okpanHe Tuxoro okeana B 200 kuioMeTpax BOCTOUHee MapuaHCKOro apxunesnara. yde-
HbIE-OKeaHOTpa(bl JOJAT0e BpeMs MBITATHUCH Y3HATH €€ NCTHHHYIO I1yOuny. MccnenoBanus pa3sHbIX
JIeT JaBajiil pa3Hble 3HaueHus. /leno B TOM, 4TO Ha TaKO# KOJOCCATbHON TIIyOMHE TUIOTHOCTD BOJIBI

YBCIIUYUBACTCA 110 MEPEC HpI/I6J'II/I)KeHI/I${ KO JIHY, [IO-3TOMY U CBOMCTBaA 3BYKa OT 3X0JIOTa B HEl Toxke

MC-HAKOTCA. HpI/IMCHI/IB BMECTE C DXO0JIOTaMU 6apOMeTpBI

v, mM/cex

2600 9410 amm
U TEPMOMETPHI Ha pa3HbIX YpOBH:AX, B 2011 roay 6s110 73; 0
YCTaHOBJIEHO 3HavyeHue riyounsl 10994 + 40 metpos. 2500 |——== T
JlaBnieHve Ha JTHE NOJBOJHOW PacCEIMHbI COCTaBIISAET 2400 5544
1072 atmocdepsr, wmm 108,6 MI1a. 2300 L —1T — —F

3a BpeMms, MpOLIEANIee C MOMEHTA OTKPBITHS 2100 7038

riy0oyailliero KaHbOHa, yJayHO JOCTUYb €ro JHa 2000 = =
yllaBajoch TOJBKO 4eThipe pa3a. B 1960 roay ray6o- 1900 - 1039
KOBOJIHBIN Oatuckag «Tpuect» BHepBble B MUPE CIY- 7700 L~ i
CTHJICS Ha caMO€ JHO MapHuaHCKOHM BIIaJUHBI C JABYMS 7600 |~ =1 4{5
naccaxxupamu Ha Oopty: nerirenantom BMC CIIIA 1500 ’/’/ !
JloHoM Youmem u mBednapckuM okeanorpadom JKa- 74000 20 40 60 80 100 720 ¢,°C

koM [Tukapom. B 90-e ronpl xenob ucciaenoBan smoH-

ckuil 6ecrimnoTHbIN 3001 «Kaikoy», mpuHectmii co qHa MpoOkl Mi1a, B KOTOPBIX ObUIM OOHAPYKEHBI

OaxkTepuu, YepBU, KPEBETKH, a TaKKe KapTUHKH J10TOJNe HeBegoMmoro mupa. B 2009 rony nmoxopun

0e31Hy amepuKkaHCKHii po6oT Nereus, MOJHABIIMKA cO AHA MPOOBI WiIa, MUHEPAIbl, 00pa3Lbl II1y0o0-

KOBOJIHOH (payHbI U (HoTO obuTarenelr HeBeOMBIX rayouH. B 2012 rogy B 6€34HY B OJJMHOYKY CO-

Bepuw norpysxkenue xeitmc Kamepon — aBtop «Turanuka», «Tepmunaropa» u «ABatapa». OH

IIPOBEII HA JHE 6 4acoB, CO6I/Ipa$I HpOﬁBI rpyHTa, MUHEC- 3asucumocmeo ckopocmu ynempaseyka (yacmoma 12 Mry)
8 s6ode om daeneHusa u memnepamypol

pasioB, (ayHsl, a Takxke jenas ¢pororpaduu u 3D Buseo-

cremMKy. Ha ocHOBe aTOTO MaTepuana 0pu1 co3nan GuiibM «BbI30B Oe3/He».

3aoanus:

1.JIns BBIYMCICHHUS THUIPOCTATUUECKOTO AABICHMS BOJBI Ha JAHE MapHaHCKOM BIaJHMHBI
o 3
p=pgh HE0OX0AMMO 3HATH IUIOTHOCTH MOPCKOHM BOJBI (TIPH HOPMABHBIX ycioBuix p=1028 kr/m ),

2
rryouny Bnaauael h=10994 M u yckopenue cBob6oHOTO TageHuss g=9,8 m/c . Beruucnenus parot

pesyabTaTt okosio p=110 MIla. O6BsicHuTe, TOYeMy peasibHOE JaBlieHHe Oy/IeT MPEeBHIIIATh MOJTy-

YEHHBIN pe3ybTaT BEIYUCICHUN?

2. B MOpcKoii BOJiE CKOPOCTh YJIBTPa3BYKOBBIX BOJIH 3aBUCUT OT TEMIIEPATYPHI, COJICHOCTH U

rryouHsl. [Ipyn HOpMaTbHOM JJaBJICHUHU U TEMIIEPATYpe OHA COCTABIISAET B cpeaHeM okojo 1500 m/c
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U YBEJIMYMBAETCS C POCTOM JaBieHus. Eciyu BO3MOXKHBI U3MEPEHHs BpEMEHU MPOXO0KACHUS YIIb-
TPa3ByKOBOI'O CUTHAJIa HXO0JIOTA a 10 THA BIAJAUHBI U 00paTHO MOCIE OTPAKEHUS, KaK BBIYMCIUTh
ee rryouny? Ilpenmoxxure cBOM alropuT™M pacuera.

3. B Mapuanckom xeno0e Ha TTyOHHE OKOJIO IBYX KHJIOMETPOB KIYOSTCS «4EpHBIC KY-
PUWIBIIUKN» — UCTOYHUKH FCOTepMaHBHOﬁ BOJABI C CCPOBOAOPOJAOM U APYTHMU BEUICCTBAMU, KOTO-
pBIe MIPH KOHTAKTE C XOJOJHON BOJOW MPEBPALIAIOTCSA B YepHbIE CyIb(uabl. JBrxeHue cynbhun-
HOM BOJIbI HAIIOMUHAET KJIYObl uepHOro apiMa. TemrepaTrypa BOAbI B MECTE€ BbIOpOCA JOCTUTAET

450° C.

<

Ha CCBCPC KaHbOHA PACIIOJIOKCHBI «oenble KYpPWJIBIIUKU» — reﬁsepm, HU3BCpPraromuc Kuia-

KU yriekucislid raz npu temmneparype 70-80° C. I'opsune UCTOYHUKHU «I1OJOTPEBAIOT JICASHbIE

BOJIbI, TOJICPKHUBAs )KU3Hb B O€3/1HE — TemIepaTypa Ha JHe MapuaHCKOI BIaJAWHbBI HAXOJIUTCS B
o 0

npenenax 1-3° C. IloueMy okeaH B 30He BbIOpOca reoTepMalibHbIX BOJ Temnepatypoit 400-450 C

HE 3aKuIaeT?
Tema: 3emnuvie npoyeccol

Texcmbut 0na umenus:

Teker 1

«ITocne obena moroaa OblIa KapKasi; MbI MIEPENUIH B CaJl M MIJIHM Yai MOl TEHBIO HECKOJIb-
KuX s10710Hb. Mexay npounm cap Mcaak ckazan MHE, 9YTO TOUYHO B TaKOM e 0OCTAaHOBKE OH HAXO-
JWIICS, KOTJIa BIIEPBBIE €My MPHUIIUIA B TOJOBY MBICTH O TAroTeHWH. OHa ObUTa BBI3BaHA MaJCHHUEM
s10J10Ka, KOT/Ia OH CHJIeN, MOTPY3UBIIKUCH B TyMbl. [louemy s10J10Kk0 Bcerna magaer OTBECHO, MOY-
MaJl OH Tpo cebsi, moYeMy HE B CTOPOHY, a BCeraa K EeHTpy 3emid. J[oipKHa CyIecTBOBaTh MPUTSI-
raTeyibHas CHJIa B MaTepUH, COCPEIOTOUCHHAS B IeHTpe 3emiu. Eciim Matepus Tak TSHET APYTYIO
MaTEepHUI0, TO JAOJIKHA CYIIECTBOBATH MPOMOPIIMOHATBHOCT €€ KomnuecTBy. [loaTomy si610K0 TIpu-
TATUBAET 3EMIII0 Tak ke, Kak 3emis s0610Kko0. JlomKHA, CleIoBaTeNbHO, CYIIeCTBOBATh CUja, TMO-
noOHast TOM, KOTOPYIO MBI Ha3bIBa€M TSKECTBIO, TIPOCTUPAIOIAsCS 110 Beel BeeneHHo».

Bonpocwt ona oocyscoenusn:
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- O uem roBopurcs B TekcTe? Kak ero Mo>xHO 03arjiaBuTh?

- Kakoe coObITHE, €cii BEpUTh pacckasy, Bei3Baio y M. HploTOHA MBICITB O TATOTCHHUH?

- ['1e B 3TOM pacckase TOBOPHUTCS [0 CMBICITY IIOYTH TO K€ CaMO€, YTO HAIMCAHO U B YUeOHUKE:
«I pasumayuonnoe npumsicenue 1100020 mena nposGIAemca mem 3amemuee, 4em OonvuLe

e2o maccay?

- OCHOBBIBAsICH Ha TOM, YTO OIMCAHO B ATUX BOCIIOMUHAHUAX, CeNaiu Obl Bbl Ha MecTe HproToHa
BBIBOJI O BCEMUPHOM XapaKTepe TATOTEHUSI UM TOJIBKO O CYLIECTBOBAHUU TATOTEHUS MEXY 3EM-
neit u gpyrumu Tenamu? OTBET 000CHYIITE.

3aoanue: Haiinute B IHTepHETE MM OyMa)KHBIX HCTOYHUKAX HH(OPMAIHIO 00
HN. Herotone. YeMm 3HaMEHHUT 3TOT BEJIMKUH YYEHBIM, KPOME TOTO, YTO 110 JIETCH/IE OH OTKPBLI 3aKOH
BCEMHUPHOI'O TATOTEHUS, KOTJ]a €My Ha FOJIOBY yIalo s010K0?

Teker 2

OOparure BHMMaHHE, KaKO€ MHTEPECHOE SIBICHHE MOXXHO HAOIIOAATh, MCIOJIB3YsS CaMO-
JIEIBHOE IPOCTOE YCTPOMCTBO.

Heo0OxonnMo B35Th AIIUK, B OJIHOM M3 CTEHOK KOTOPOIO ClejIaTh OTBepcTue auamerpom 10
caHTUMETPOB. IIpOTHBOIOIOKHYIO CTEHKY HAJ0 CHATh U 3aTAHYTh yNpyrou ruieHkoil. Eciu tenepp
HaIlOJHUTh AIIMK ABIMOM, CKaXXEM, U3 «CYXOro JibJa», U IIEJIKHYTh MO IUIEHKE, TO U3 OTBEPCTHUS
BBIPBETCS BPAIAIOIEECcss TYMaHHOE KOJIbIIO.

OO0pa3yroTcs Takue KoJsiblla OT 3aBUXPEHUH BO3IyXa y KpaeB oTBepcTus. BosHukimas «3a-
KpyTKa» CIOCOOHA 3aMETHOE BpeMsl COXpaHsTh (popmy Kousblia. HanoBuMBIINCh, MOKHO JOOUTHCS
TOT0, YTO KOJIbIla OyIyT TOTOHSATH, YAAPATh UM IPOXOJUTH JIPYT Yepe3 Jipyra.

B npupone 3aBuxpeHusi, npaBja, y>k€ He KOJIbIIEBbIE, TOPOXKIAIOTCA, K IPUMEPY, BOCXO-
JAIIMMU TIOTOKaMH HarpeToro Bo3ayxa. JTO SIBJIEHHE YacTO BCTpeUyaeTcs B MycThIHAX. [loqHumasce
BBBICH, BO3JIyX 3aKpPY4YMBAeTCs, BTSATUBAsl B ce€0sl MECOK U IbUIb, KOTOPHIE BBIIAIOT pa3Mephbl 3TUX
BpalaoIIMXCsl BO3AYIIHBIX CcTON00B. X Ha3piBatoT cMepuM. bbIBaeT, 4To OHM JOCTHTalOT JIECsT-
KOB METPOB B LIUPUHY U COTEH B JUIMHY. Takue cmepuu, Ha3biBaeMble B CeBepHON AMEpHUKE «TOP-
HAa/10», CIIOCOOHBI BBI3BAaTh HEMaJIbIe pa3pylieHus. VX cuibl XBaTaeT, 4ToObl HIEPEHOCUTh JOMa.

Ho ecth u puckoBble MOOUTENN cMepuel — IaHepucThl. MM ynaercss Tak HCIONIb30BaTh
BUXPEBOE BpallleHHE BO3/1yXa, YUTO OHO MOJAHUMAET IUIaHEPbl Ha OOJIBIIYIO BBICOTY.

Bbl MoxeTe M caMH yCTpOUTH HEOOJBINON MBUIBHBIA CMEpY, €CIM MOKPYTUTE JIOIIECUYKOMH
BOJIM3M HarpeToro yyacTka 3eMJIi UM acganbra.

3adanusa:
1. Beizenure cocTaBHbIE YaCTH B TIPEACTABICHHOM TEKCTE, yCTAHOBUTE MEXA1y HUMHU B3au-

MocBs3H. O3ariiaBbTe TEKCT.
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2. CnenaiiTe puCyHOK CaMOJICIbHON YCTAaHOBKH, C TIOMOIIBI0 KOTOPOM MOYKHO
MOJTyYHTh Bpalllarollyecs: TYMaHHble Kobla. M300pa3uTe KoibLa:

- KOTOpBIE€ JOTOHSIIOT IPYT JIpyTa,

- KOTOpBIE MIPOXOJIAT APYT Yepe3 Apyra.

3. [lepeuncnure, Kakue HAYKU CIEAYET U3YUUTh, YTOOBI 3aHUMATHCS HCCIIEIOBAHUEM TOPHA-
710.

4. OnummTe OMBIT ¢ BECaMU, IIIAPOM U CTAKaHOM BOJIbI, KOTOPbIE H300pakeHbI Ha PUCYHKE.
[Iponomxute cnemyronme ¢hpassi:

- JUIS OTIBITA UCTOJIB30BaHO Cleytolee 000pya0BaHue:

- B nepBoii yacTu onbiTa Aenaiu Cieayromiee:

- [Tpu sTOM HabIIO1ATH, YTO

- Bo BTOpOﬁ YacCTH OIIbITa NMOCTYIIHIIN TaAK:

- IIpu 3TOM yBHIEH, UTO

- CJ'IGI[OBB.TGJ'ILHO, OIIBIT CBUACTCIILCTBYCT, YTO

Tema 6: Yenosex u 300posve

Texcmul 0nsa umenus

Teker 1

CuuTaercs, 9YTO CUCTEMAaTHYECKHE, HO YMEPECHHbIC (PU3NUYCCKUE YIPAKHEHUS TOJIC3HBI JIIS
HAIIIeTO 3/I0pOBbi. BO BpeMs TPEHHUPOBKHU MBIIIIBI PACXOAYIOT OONBINOE KOJIUYECTBO DHEPTHH U
TpeOyIOT OONBIIOTO KOMWYECTBA MUTATENBHBIX BEUIECTB M KHCIOPO/Aa, KOTOPBIE IOCTABISIOTCS
KpoBbiO. UTOOBI 00€CTIeunTh MBIIIIBI BCEM HEOOXOIMMBIM, YBEIUYHBACTCS UX KPOBOCHAOXKEHUE.
Bo BpeMst TpeHUPOBKH KUPBI HE OTKJIAILIBACTCS B MBIIIIAX, a, HAOOOPOT, paCHICTUIAIOTCS AJIs TI0-
JydeHUS JHCPTHH.

3adanue: Bripa3ute CBOC OTHOIICHHE K CIEIYIONUM yTBEpKaAeHUusIM: «[la mmu Het»

a. Cucremarnyeckue GU3NYECKUE YIPAKHEHUS CKOpee TIOJIe3HbI, YeM BPEIHBI.

0. duznvecKre ynpaKxHEeHUsI MOJIE3HBI 1)1 MPOPUIAKTUKH 3a00JIEBaHUI Cep/IIia U COCYIH -

CTOM CUCTEMBL.
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B. Pu3nyecKkue yrnpaxxHeHUs IPUBOIAT K IPAaBUILHOMY ITUTAHMUIO.

r. Pu3nUecKue ynpaxHeHUs! TOMOTaloT N30eXKaTh JIMIIHErO Beca.

Texer 2
Kapuec 3y60B

bakrepuu, >xuBylye y Hac BO PTy, SBIAIOTCA NPUUYMHON Kapueca 3yOoB. Kapmec cran
npobrnemMoii ¢ Hayanma 18 Beka, Korja caxap CTal JOCTYIMHBIM Ojlarojapsi YBEIWYEHHIO €ro
IIPOM3BOJICTBA U3 CaXapHOI'O0 TPOCTHUKA.

B HacTosimiee Bpemst Mbl MHOTO€ 3HaeM o kapuece. Hanpumep:

bakrepun, KOTOpbIe ABIAIOTCS MPUUMHON Kapueca, MUTAIOTCS CaXxapoM.

Caxap npeBpariaercst B KUCIOTY.

Kucnora noBpexaaer noBepxHOCTh 3y00B.

Yucrka 3y00B MOMOTaeT NPeI0TBPAaTUTh KapHec.

Bonpocwl ona oocysymcoenusn:

- KakoBa ponb OakTepuii npu kapuece 3y00B?

3aoanusn:

1. Ha rpa¢uke noka3aHo notpediaeHue caxapa 1 YUCIIO CIy4aeB Kapueca B pa3HbIX CTpaHax.
Kaxnas crpana Ha rpaduke npeacrasieHa Toukoi. Kakoe u3 cienyronux BbICKa3bIBaHUM M0~
TBEPKAAETCs TaHHBIMH, IPUBEJICHHBIMU Ha rpapuke?

a. B HEKOTOpBIX CcTpaHax JIFOJIM YUCTAT 3yObl Hallle, YeM B APYTUX CTpaHax.
6. Uem Oodbliie JIt0/IU €T caxapa, TeM 0oJiee BEpOATHO, UTO Y HUX OyJeT KapHec.
B. B mocneaHue roipl BO MHOTHX CTpaHax yBeJIMYMIIach 4YacTOTa 3a00JI€eBaHUI KapueCcoM.

r. B nmocnennue rosipl BO MHOTHX cTpaHax MOTpedeHUE caxapa yBeJINYHIOCh.
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2.0T™MeThTE TOJIBKO OJHY KJIETKY B KaXJ0i cTpoke: Hackonbko BaM HHTEPECHO y3HATH Clie-

nyroriee? e u Kak BBl MOXKETE 00 3TOM y3HATh?

OYEHBb MHTEPECHO | MHTEPECHO | MAaJOWHTEPECHO | HE HHTEPECHO

a) Y3HaTh, KaK BBITJISIAT 0] MHKPO-
CKOIIOM 0aKTepHH, pa3pyllarolue 3y-
OBl

0) Y3HaTh 0 CO3JaHUM BaKIIUHEI,
MpeOTBpaNIaoNIeH Kapuec 3y00B

¢) IousTh, Kak MuIna, He COAEPIKAIIAs
caxapa, MOJKET CTaTh IPUYHHON Kapue-
ca 3y0oB

8 Ki1acc
Tema 1: Xumuueckue npoyeccol
3aoanusn:
1. Onumwmre aBa npoiiecca, KOTOPbIe MOTIU ObI BbI HAOIOIaTh BO BpEeMsi XMMHUUYECKOIl pe-
aKIIMH:
Y4eHHK BBICHITIAI HEMHOTO MOPOIIKa B MPOOUPKY. 3aTeM OH J100aBHII B IOPOILIOK

XKUAKOCTU U B30oaTa) poOHpKYy. [Ipon3omnina xumMudeckas peakuus.

Texcm Onsa umenusn:

DJ1eKTPOJIN3 AJTIOMUHUS
ITo coneprkaHuIo B 3¢MHOM KOpe aTIOMUHUIN 3aHUMaeT NIEPBOE MECTO CPeA METAIIOB. 3eM-
Hast Kopa Ha 8, 8% COCTOUT M3 alOMUHUS (111 CPaBHEHUs, COJIEpKaHKe KKeje3a B Heit — 4, 2%).
OI[HaKO 3TOT XMUMHUYECKU aKTUBHBII METaJl HE MOXKET CymIieCTBOBAaThH B CBO6OI[HOM COCTOAHUU U

BCTPEUaETCs TOIBKO B BHUJE PA3IUYHBIX coeArHeHH. OCHOBHAS MX Macca MPUXOIUTCS Ha OKCHI
amomunus (AloO3). D10 coennHeHne B 00MX0/A€ OHO Ha3bIBAETCS TIIMHO3EMOM, UM MPOCTO TUIH-
HOM.

B konue 19 Beka Opla pazpaboTaHa TEXHOJOTHUS IMPOMBIIUIEHHOTO 3JIEKTPOJIUTHYECKOTO
MIPOU3BOJICTBA ATFOMHHHUS W3 TIIMHO3eMa, TIOMEIICHHOTO B PACIUIABICHHBINA KPHOIUT (PEIKHIA MHU-
HEepaJI ¢ CYIIECTBEHHO MEHBIIIEH TeMIIEpaTypoH MIaBJICHUS, YeM Y TJIMHO3EMa).

3J'ICKTpOJ'II/I3 MIMHO3EMa MPOU3BOJAT B JKUAKOM KPUOJIUTE B 3JICKTPOJINU3CPE:
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Puc. Cxema snekrponm3epa s OJTyYCHUS aTFOMUAHMS.

DJIEKTPOJIM3Eep MMEET KaTOAHOE M aHOAHOE ycTpoiicTBa. KaTtogHoe ycrporictBo - 1 mpen-
CTaBJsieT cOO0M BaHHY B CTAJIBHOM KOPITYCE, 3aKPBITHIM HU3HYTPH YroJibHbIMU Ojokamu. K yross-
HOMY JTHY BaHHBI MTOAKIIOYEHBI MEHBIC IIUHBI JIJIs1 OTBOJA JIEKTPUUECKOro ToKa. B mporecce pa-
OOTHI AJIEKTPOJIM3Epa HA JHE BaHHBI, CIYXKalllel KaTOJOM, COOMpPAETCS KUJIKHI amtOMUHUI. AHOJI-
HOE YCTPOMCTBO - 2 COCTOUT M3 BEPTUKAIBHO YCTAHOBJICHHOTO aHO/A, HMXKHSS YaCTh KOTOPOTO T0-
IpyKE€Ha B JIEKTPOJIUT. DIEKTPOIUT COCTABISAIOT U3 KPUOIUTOTIIMHO3EMHOTO paciuiaBa, B KOTOPOM
conepxutcs 8...10 % rnuHozema. K aHo1y moaBeieH MOCTOSIHHBIN 3JIEKTPUYECKUNA TOK, KOTOPBIN

UCTIONIB3YETCSI B TIPOLIECCE JIICKTPOJIM3a, a TAaKKe MOIJEPKHUBACT TEMIIEPATypy 3JIEKTPOJIHTA
0
950...970 "C 3a cyer KOyJeBa TEIJIa, BBIIEISIIONIETOCS B CI0€ AIEKTPOJIUTA MEXAY aHOJIOM U Ka-

togoM. [TogbemMHBI MeXaHu3M - 3 IepeMeNIaeT aHo | 10 MEpe €ro CropaHus BHU3Y. Uepes mThipu
K aHOJy MOJABOAUTCS daeKTpruueckuid Tok ot 45000 1o 155000 A. Pabouee HampsikeHHEe HOpMaIbHO

paborarorieit Banusl 4, 0-4,5 B. [Ipu anexTposnse moj BIUSHUEM HAJAKEHHOTO JIEKTPUUECKOTO

+ 3+ 2+ 2+
noJisi K Karoy nepemeniatorcs kationsl Na , Al , Ca  , Mg, HO pa3pspkaroTcsi Ha KaToje, Kak

HanOoJee ITOJIOXKHUTCIBHBIC, TOJIBKO KaTHOHBI aJIJFOMUHUA. O6pasy}0mm?1c;1 B IIPpOLECCC DJICKTPOJIN3a

AJIFOMUHUI cOOMpaeTcst Ha AHE BaHHBI 3JIEKTPOJIU3Epa MO/ CJI0EM JIEKTPOJINTA, OTKY/AA €ro Mmepuo-
ANYECKU BI)I6I/IpaIOT C IMOMOLIBIO BAKYYMHOI'O KOBIIA. ILJ'I?[ MOJIYy4YCHUA 1 Kr amoMuHUS pacxongyeTcd
okoyio 16500-18500 kBt uac a5ekTpo3Hepruu.

Bonpocwt ona oocyscoenun:
- Ilouemy kpymHBIE IPEATTPUATHS 110 TPOU3BOICTBY ATFOMUHHMS Yallle CTPOST Ha Oepery

00bIIKX pek?
- [louemy pacruiaBieHHBINH aTIOMUHUI cOOMpaeTcs Ha JHE BAaHHBI IIOJ] CJIIOEM 3JIEKTPOIUTa?
- K yronesHOMY JTHY BaHHBI IIOJIKJIFOYEHBI MEHBIE IIUHBI JJIs TOABOAA dJIEKTPUIECKOTO TO-
ka. Bo3morkHa nu 3amena matepuana muH? C KakKuM YTBEp>KIEHUEM BbI COTJIacHbl: 1) Meab nMeeT
BBICOKYIO TEMIIEpaTypy IJIaBJIEHUS; 2) Mellb UMEET XOPOIIYIO TEIIONPOBOIHOCTb; 3) MEIHBIN Mpo-

BOJHHK O0JIaJIaeT XOPOIIei IEKTPOIPOBOTHOCTHIO?

Tema 2: Dnexmpuueckue aenenus.
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Texcmut 013 umenus:

Teker 1

DkcnepTy nanu oOpasel] HEM3BECTHOro TBEpAOro BemecTBa. OH XOUeT 3HAThH SIBISIETCS JIU
BELIECTBO METaJJIOM. MeTaisl B TBEPAOM COCTOSSHUU UMEIOT KPUCTAJUIMYECKOe cTpoeHue. B y3max
KPUCTAJUTMYECKON PEIIETKH MeTajlsla PacHOJIOKEHBI MOJOKHUTENIbHBIE MOHBI, a B IPOCTPAHCTBE
MEXy HUMHU JBUXKYTCS CBOOOJIHBIE 3JIEKTPOHBI. ECiii B MeTalljie cO3/1aTh AJIEKTPUYECKOE TOJIE, TO
CBOOO/IHBIE AJIEKTPOHBl HAUHYT JABUTaThCS HAMPABICHHO IOJ JEHCTBHEM JJIEKTPUYECKUX CHIL
Bo3HHUKHET 3JIEKTPUYECKUI TOK.

HcTounuk TOKa, NMPUEMHHUKH, 3aMBIKAIONIUE YCTPOMCTBA, COCIUHEHHBIE MEXKIy COOOMU
MIPOBOJIAMH, COCTABIISIOT MPOCTEUIITYIO NIEKTPUIECKYIO 1erb. UTOOBI B 1INy OBLI TOK, OHA JOJKHA
OBITh 3aMKHYTOH.

3aoanusn:

1. 3anummTe OJHO CBOWMCTBO, KOTOPOE MOMKET YBHUJIETh U IMPOBEPUTH IKCIEPT, U KAKUM
00pa3oM 3TO CBOWMCTBO IMTOMOKET ONPEIEIHTh, SBJSICTCS JIM BEIICCTBO METAJUIOM. Bocmosib3yiTech
nH(popManel U3 HUKETPEACTABICHHOTO TEKCTA.

Teker 2

['pynna 6puTaHCKUX YUEHBIX pa3pabaThiBa€T KyMHYIO» OJICKIY, KOTOpask TOMOXKET JAETSIM
C OTKJIOHEHUSIMU B Pa3BUTHUU «3arOBOPUTHY». PeOeHKa, 0eTOro B JKHUIET U3 YHUKAIBLHOTO
AIEKTPO-TEKCTHIISI, KOTOPBIN MOACOCINHEH K CHHTE3aTOPY pEeYH, MOKHO OYJIET MOHAThH IIPOCTO 1O
€ro MO-CTYKHUBAHHUIO MO YyBCTBUTEIHHON K TPUKOCHOBEHUIO TKaHHU.

Martepuan cienas u3 0ObIYHON TKaHU, MEPETUIETEHHOM COIep KalliMH YTOJIb BOJIOKHAMH,
KOTOPBIE MOTYT ITPOBOJIUTH AJEKTpUUecKuit ToK. [Ipu HaaBnmMBaHUM Ha TKaHb, CUTHAJI, TPOX OIS~
U Yepe3 BOJOKHA-TIPOBOIHUKH, YCUITUBAETCS, U KOMIIBIOTEPHBIHN 2JIEMEHT MOXKET OMPEICIIUTD
MECTO MPUKOCHOBEHUS Ha TKaHHU. DTOT SJIEMEHT MOXKET yNPaBIATh JTFOOBIM MOACOSAMHEHHBIM K
HEMY JJIEKTPOHHBIM YCTPOMCTBOM, pa3Mephbl KOTOPOTO HE MPEBBICAT ABYX CIIHUECYHBIX KOPOOKOB.
«["'maBHOE 3aKIII0YaeTCs B TOM, KaK MbI MIeperieTaeM TKaHb U TIEpe/laeM Yepe3 Hee CUTHAIIBI: MBI
MOEM BIUJIECTH CTICIIHATBHBIC BOJIOKHA B YK€ CYIIECTBYIOIINE PUCYHKH TKaHEH Tak, YTO BBI
ATOTO HE 3aMETUTE», - TOBOPUT OJMH U3 yueHbIX. He moBpeanB MaTepual, ero MOXHO CTUPATh,
HaMaTbI-BaTh BOKPYT MPEAMETOB WIIHM CKJIA/IbIBATh. Y YEHBI TOBOPUT TAKKE, YTO MATEPUAT MOKHO
3aMmy-CTUTh B JICIIIEBOE MAacCCOBOE MPOU3BOICTBO.

Bonpocul ona obcysymcoenusn:

- MoXxHO 111 KauecTBa MaTepuana, O KOTOPbIX TOBOPHIIOCH B TEKCTE, IPOBEPUTH C IIOMO-
IIBI0 HAYYHOTO dKCIIEPUMEHTA B TabopaTtopun?

- Mo>XHO 7T MaTepuall CTUpaTh, HE TIOBPEIUB €T0?

- MoHO 11 MaTepuall HOBPEAUTh, HAMAThIBAsl €M0 BOKPYT MPEAMETOB?
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- MoHO 11 MaTepuall CKJIaabIBaTh?

- MOXHO 11 MaTepual 3alyCTUTh B MaCCOBOE MTPOU3BOACTBO?

Tema 3: Tennoevie a6nenusn
Texcmul 0na umenus:
Teker 1
ITapHukoBbIil 3P PeKT: 1eliCTBUTEILHOCTH WJIH BhIMbICEN?

JKuBbIM oprannzMam He0OXOMMa YHEPTUS IS )KU3HU. DHEPTUs, MOAJePKUBAIOIIAs
KU3Hb Ha 3emiie, npuxoauT oT CoiHIIa, KOTOPOE U3yYaeT SHEPIUI0 B KOCMOC, TaK KaK OHO OYEHb
ropsi-uee. Kponieunast 4actb 3TOi SHEPrUM TOCTUTAET 3EMIIU.

ATMmocdepa 3emiu 1eHCTBYET KaK 3allUTHOE 0JIES10, TOKPHIBAIOLIEE TIOBEPXHOCTD IJIaHe-
ThI, U 3aIIUIIAET €€ OT MepenajaoB TEMIEPaTyphl, KOTOPbIE CYIIECTBOBAIM Obl B O€3BO3TyITHOM
MIPOCTPAHCTBE.

Bonbmas gacte u3mydaemoirr CoHIIEM SHEPTHH TPOXOIUT Yepe3 3eMHYI0 atMochepy. 3em-
JIS1 TIOTJIONIAET HEKOTOPYIO YacTh 3TOM SHEPTHH, a IpyTasi 4acTh OTPaKaeTcsi 0OpPaTHO OT 3€MHOM
MOBEPXHOCTU. YacTh 3TOM OTpaKeHHOU SHEPTHH Moriouaercs armocdepoit. B pesynbrare aToro
CpeIHsisl TeMIepaTypa HaJl 36MHOM MOBEPXHOCTBIO BBIIIE, Y€M OHA MOTJIa OBl OBITh, €CIIU OBl aTMO-
cdepsl He cymecTBoBaia. ATMocdepa 3eMin ACUCTBYET KaK MapHUK, OTCIOAA U MTPOU3OIIEIT Tep-
MUH «ITapHUKOBBIN 3¢ (ekT». CUuTaroT, 4To NapHUKOBBIN 3(PPEKT B TeUEHUE 1BaATOrO BeKa
crajn 0oJiee 3aMETHBIM.

To, uTo cpeansisi TemrepaTypa aTMochepsl 3eMIIN YBEJIMUUIIACK, siBsieTcs (pakTom. B
ra3ze-Tax M Ipyroi NepruoJu4ecKoi neyaT OCHOBHOM IPUYUHON MOBBIILICHUS TEMIIEPATYPHI B
JIBA/IIIa-TOM BEKE YacTO Ha3bIBAIOT YBEIWYEHHE BHIOpOCA YIIIEKHCIIOTOo ra3a B aTMochepy.

[lIxonpHUK IO UMEHU AHJIpEN 3aMHTEPECOBAJICS BOZMOXKHOM CBSI3bIO MEXKIY CpeIHEelN
TeM-TiepaTypoit atMocdepbl 3eMIIM U BEIOpOCAaMH YTIIEKUCIIOTo ra3a B aTMochepy 3emiu.

B OubnmoTtexe oH Haiien cleayromnie apa rpaduka.
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Buifpochl yrneknwcnoro rasa

CpegHAR TEMNEpaTypa aTMochepsl 3emnu
(THICAYH MUNMNMOHOE TOHH B rog) Peq patyp tep

(rpagycos Lenbcua)
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Ha ocHoBe 3THx ABYyX rpadukoB AHApEH caenan BEIBOJ, YTO TOBBIIICHUE CPEIHEH TemIie-
parypsl atMochepsl 3eMin ASHCTBUTETHHO MPOUCXOINUT 33 CYET YBEITHMUEHUS BHIOPOCOB YITIEKHUC-
JIOTO Tasa.

Jpyras mkoneHula, Buka, He cornacHa ¢ BeiBogoM AHjpesi. OHa cpaBHUBAET J1Ba rpaduka
Y TOBOPHUT, YTO HEKOTOPBIE YACTHU IPA(PHUKOB HE MMOATBEPHKIAIOT €r0 BHIBO/I.

Bonpocwl ona oocysymcoenusn:

- Kakue gactu rpadukoB He MOATBEPKAAOT BeIBOJ AHapes? [IpuBenure npumep u o0bsic-
HUTE CBOM OTBET.

- AHJpel HacTauBaeT Ha CBOEM BBIBOJIE O TOM, YTO MOBBIIICHUE CPEAHEN TEMIEPATyphl aT-
Mochepsl 3eMiln BbI3BIBAETCS YBETUUYEHUEM BEIOPOCOB yriekucioro raza. Ho Buka nqymaer, uro
€ro BbIBOJ] uepecuyp nocnemHslidi. OHa roBoput: «IIpexe, ueM cienaTb OKOHYATEIbHBIN BHIBO,
ThI JIOJDKEH YOeUThCS B TOM, YTO ApYyrHe (JakTOphl, BIUSAIOLINE HAa TAPHUKOBBIN 3P dexT,

ocTaroTcs NOoCcTossHHBIMWY. Ha3oBute onnH U3 (hakTopoB, KOTOpbIe UMena B BUay Buka.

Texct 2

Crnenyromye nsaTh yTBEPKAECHUN OMUCHIBAIOT MPOLIECCHI, TPOUCXOASIINE PU KPYTOBOPOTE
BOJIEI.

— BoasHol nap nogHuMaeTcs B TEIUIbIN BO3IYX.

— Bopaa tedet no peke K Mopio.

— Bopaa ucnapsiercst ¢ TOBEpXHOCTU MOPSI.

— BoasHoit map oxnaxkaaercs U mpeBpaliaercs B obnaka.

— Oobnaka nepeMenarTcs, ¥ BoJa MaaeT Ha 3eMITI0 B BUJIE TOMKIS.

3aoanus:
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1. [IponymepyiiTe yTBepKACHHS B TOM HOPSAKE, B KAKOM OHHU CIEIYIOT JIPYT 3a JAPYroM B
KpyroBOpOTE BOJbI, YYUTHIBASA, UYTO UCIIAPEHUE BOJIBI C TOBEPXHOCTU MOPS OIpeesseTcs KakK mep-
Bas CTaJUsI KPyrOBOPOTa BOJIBL.

Teker 3

B >xapkuii 1eHb B CTEKJISIHHBIN KYBITUH HaJIWIH JeAsHO#M Boabl (Pucynok 1). UyTh mo3xe Ha
KYBUIMHE MMOSBUINCH Kanelbku BoJbl (Pucynox 2).

3aoanusa:

1. OnuimTe npouecc, BbI3BaBLIMM MT0SBICHUE KalleleK

BOJIbl CHAPY’KH KyBILIMHA:

[p—

Pucynox 1 PucyHoK 2

Tema 4: InekmpomazHumnule A61eHUA

Texcmot 0 umenus:

Teker 1

DnekTpocTaTHuecKkuii GUIBTp MpelHa3HaYeH A OYMCTKH BO3[yXa OT COJEpPIKAIIUXCS B
HEM NOCTOPOHHUX YacTHI], B OCHOBHOM IbutH pazMepom oT 0,01 MM u aspo3oineil. KoHCTpyKTHB-
HO IpeJICTaBiIsieT co00i Ha0Op METAJUIMYECKUX IJIACTUH, MEKIY KOTOPBIMU HAaTSHYTHI MeTajllInye-
CKHEC HUTH. Menq[y HUTSIMU U IINIACTUHAMHAN COSJlaéTCSI paSHOCTI) IIOTCHIINAJIOB B HECKOJIBKO THICAY
BOJIBT, YTO MPUBOJUT K OOPa30BaHUIO MEXAY HUMH CUIBHOTO JJIEKTPUUYECKOTO MOJS M BOSHHKHO-
BEHHUIO HA MOBEPXHOCTH HUTEH KOPOHHOTO pa3psjaa. B pesynbrare 4acTHIBI TBLUIH MPUOOPETAIOT
ANEKTpUYECKUH 3apsia. 3arpsA3HCHHBIN BO3AYX MOJACTCSl B MPOCTPAHCTBO MEXKIY IUIACTUHAMHU, 3a-
prKeHHI)Ie YHYaCTHUIIbI IIBIJIN IIO[ HCﬁCTBHeM 3J'I€KTpI/I‘-IeCKOl"O TI10JIs1 HpI/ITSIFI/IBaI-OTCSI K IJilaCTUHaAM "
ocelaloT Ha HUX.

Bpemst oT BpeMeHHU ¢ IJIACTHH HYKHO CMBIBATh IbUIb. DJIEKTPOCTaTUYECKHE (HIBTPBHI MO-
I'YT yJIOBUTH BCE YACTHUIIBI, CIOCOOHBIE MPpHOOpeTaTh 3apsia. OUIbTPEI OTINYAIOTCS HU3KUM YpPOB-

HEM HOTpC6J’ICHI/ISI OHCPIUU U 6CCI_I_IYMHOCTLIO. K HEOOCTaTKaM OBITOBBIX MoJeIe OTHOCHUTCS CpaB-

3
HUTEIBHO HEBBICOKAs MPOU3BOANTENBHOCTH (50 — 60 M /uac) u renepanus o30Ha. O30H B He-
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OOJIBIINX KOJTHYECTBAX 06J1anaeT IPUATHBIM 3aI1aXOM, HAITOMUHAIOMIUM BO3AYX ITIOCJIE I'PO3ELI. OI['

HAKO B BBICOKUX KOHIICHTPAIIMSIX 030H TOKCUYCH.

OuHIIeHHBINA BO3yX BO3BPAIIACTCS B TIOMEIICHHUE, YTO TIO3BOJISIET IKOHOMUTH TEILJIO U
ANEKTPOIHEPTHIO, UITU BBIOPACKIBACTCS B aTMOChEPY.

Bonpocwt ona oocyscoenun:

- B xakux 1mo Ha3HAYEHUIO MOMEIICHUAX BO3AYX [1OCJIE OYUCTKU BbIOpachIBaeTCsa B aTMO-
chepy

- Byzaer nu paborats GuIbTp, €CiaM MKy MIaCTUHAMU IPOAYBATh BO3yX B YKa3aHHOM
HaIpaBJIEHUU MPU PA30OMKHYTOM KJIIOUE B IIEMH MUTAHUSA?

- Kak noBnusier Ha 3¢(heKTUBHOCTH OYMCTKHU BO3/1yXa U3MEHEHUE MOJSIPHOCTH TUIACTUH U
CTEp’KHEU Ha POTUBOINOJIOKHYIO?

3aoanue:

Ha Fpa(bI/IKe H306pa>KeHa 3aBHCHMOCTD CTEIIEHH OYMCTKH OT 00beMa BO3yXa, IIpoaAyBacMoO-

ro yepe3 GUIbTp 3a yac Uil IByX Mojeseil puibTpa.

100
\

Gl e
" b

751

Cmenenn ovucmxuy (%)

704

250 500 750 1000 1250
KOIH4eCcTBO BO3AYXA (M3/4ac)

W3 nmpuBEeIeHHOIO CHMCKa HEOOXOAWMO BBIOpAaTh OCHOBHYIO NPUYMHY CHMXKEHUS dPdex-
TUBHOCTH OYHCTKH C YBEJIMUEHUEM KOJMYECTBA MPOAYBaeMoro Bosayxa. [Ipu: yBennuenun ckopo-
CTH BO3IYIIHOTO MOTOKA!

1) 3apspKEHHBIC YaCTHIIBI MTBITH HE YCIIEBAIOT OCECTh HA TNIACTUHAX (PUIBTPA;

2) yBeJIMYHMBACTCS TEMIIEpaTypa JIEKTPOJIOB U U3MEHSIOTCSI YCIOBHUSI KOPOHHOTO pa3psijia;

3) HU3MCHACTCA CUJIa MMPUTSXKCHUA 3apsKCHHBIX YaCTUII ITBIJIM K IJIACTUHAM (1)I/IJ'H)Tpa.

Texer 2
I'nOpuaHbIi aBTOMOOMIIB
I'uGpuaHbIil aBTOMOOWIIb UCTIONB3YET COYETaHUE JBYX THIIOB JIBUTATeNel — OEH3MHOBOTO U
anekTpuueckoro. OHM paboTaAIOT B PEKUME ONTHMAIBHOTO JOMOJHEHUs Apyr Apyra. beH3nHOBBII
JIBUTATENIb BHYTPEHHETO CTOPAHMS MCIOJIB3YETCS B KAYECTBE OCHOBHOIO MCTOYHUKA SHEPIMH JIBU-
KEHHUs. BBICOKOBOJIBTHBIN 3JIEKTPOMOTOP THOPUIHON CHIIOBON YCTAHOBKU IPEACTABISIET CIOKHYIO

Y KOMITAKTHYIO KOMOMHAIIMIO 3JIEKTPOMOTOpPA U AIEKTPOreHeparopa. DIeKTpoABUTraTesb Npyu Heo0-
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XO0ANMOCTH MOMCHTAJIBHO obecrieunBaeT AOIOJIHHUTECIbHYIO MOIIHOCTBE, HC PacxXoAys TOIIJIMBO U HC
3arpsA3HAd OKPY’Karomyro CpCay. Hx coBMecTHas pa60Ta o0ecreuynBaeT aBTOMOOUIIIO MPCKpaCHBIC

CKOPOCTHLIC Ka4€CTBA U TOINIMBHYHO SKOHOMHWYHOCTD.

B Havane nBukeHus OJIOK YIpaBJICHUS SHEPTUIO aKKYMYJIATOPHOIN OaTapeu HampaBliseT Ha
ANEKTPOMOTOPHI, PACTIOJIOKEHHBIE B TIEpeIHEH U 3aIHel YacTu aBTOMOOWIIA. JIBI>KeHHEe B HOP-
MaJbHOM PEKUME OCYIIIECTBIISCTCS 32 CYET OCH3WHOBOTO JBUTATENS M JICKTPOMOTOPOB, BPAIIAI0-
X U 3JIEKTPUYECKHUid reHeparop. ['eHepaTop 1mo koMaHzie OJ0Ka yIpaBiICHHUS OCYIICCTBISET 3a-
psaaKy O6arapeu, oTaBas €il u3NuIIKy dHepru. [Ipu TopMOoKeHUH KUHETHYeCKasi SHEPrUsi aBTOMO-
Ousis mpeoOpasyercsi B AIEKTPUUECKYIO, KOTOPYIO OJIOK YIpaBJICHHS BO3BPALIA€T B BHICOKOBOJIBT-
HyI0 0arapero, a OCH3WHOBBINA JBUTATENh paboTaeT B OOBIYHOM PEKUME. B TpaauIMOHHBIX CHUCTE-
Max 3Ta YHEPTrUsl TOPMOKEHHS Tepsiachk. B oTimuue oT HUX THOpUIHAS CHIIOBAs] CHCTEMa OCOOCHHO
s¢deKkTHBHA B TOPOJIE, TJ€ YACTO YePEAYIOTCS Pa3roH U TOPMOKEHHE.

Bonpocwl ona oocysymcoenusn:

- Eciiv B THOPUIHBIX CHIIOBBIX YCTAaHOBKAX dHEPTHS TOPMOKEHUS MMOCIE MpeoOpa3oBaHus B
ANEKTPUUYECKYIO U aKKyMYJIHpYyeTcs B 0aTapee, TO Ha KaKue MPOIECChl UAET YHEPTUSI TOPMOKEHUS B
TPaAULIMOHHBIX aBTOMOOMIISIX?

- Ecniu B TpaguIIMOHHBIX aBTOMOOHIISIX pacXoj] TOIUIMBA COCTaBIsAeT OT 7-8 nutpoB Ha 100
KM, TO B THOpUIIHBIX — OT 3-4 nuTpoB. KakoBa 0CHOBHas MpUYWHA TaKOW SKOHOMHUHU TOTUTMBA?

3aoanue:

1. PaccmoTtpute 610K-cXeMy THOPHUITHOTO aBTOMOOMIISI M BCTaBbhTE MPOIYIIEHHOE CIIOBO B

yTBepkaeHue: «biok ynpaBieHus Ha OCHOBE MH(OpMAIMH, TOTYYEHHOH OT , To-

CBLJIACT UCIIOJHUTEIbLHBIE KOMAaH bl CUIOBOM YCTAHOBKC U dAKKYMYJIATOPHBIM 6aTapeﬂM».
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baok vipasienms

'}.'IEHTIJHI.I.BFIHI r'"hli[{} MYJIHTO . Jl&]'l"ll!l KH CKOPOCTH.
b"”.'t“"m'"’m TCin- pHBIE HACTOTHI BPALECHHS
ABC FEHEPATOPE Datapen JABHTCATCIICH, TEMICPATY Pl

Tema 5: Ilpouszeoocmeo 31ekmpornepuu

Texcmut Onsa umenus:

Texcer 1

Ceeroanof (Takke ucnoinb3yercs cokpamienue CHUJI - cBeTonsmyyarommii AMO; JTaTUHCKUN
skBuBasieHT — LED: light-emitting diode) - 3To moaynmpoBOIHMKOBBIA HPUOOpP C 3IEKTPOHHO-
JIBIPOYHBIM P-N IIEPEXO0I0M, KOTOPBIN CO37aeT ONTUIECCKOE U3ITydeHHUE, KOTa Yepe3 Hero MpoXoIuT

3J'IeKTpI/ILI€CKI/II71 TOK.

NNACTHKOBAR NMH3A Kpucrann

CHUNHUKOH

laniomuHHesan (MeaHas) ocHoBa

Pabora cBeronmosa OCHOBaHa Ha CBOMCTBAaX p-N WM 3JIEKTPOHHO-ABIPOYHOIO MEpexoa,
00yCIIOBJIEHHBIX B3aUMOJIEHCTBUEM JBYX MOJYNPOBOJIHUKOB p-TUMa U n-tuna: P — positive, To ecTb
MIOJIOKUTETBHBIN THUI, WU JBIPOYHBIM, 1 N — negative, TO €CTh OTpULATEIbHBINA THUI, WU 3JIEK-
TpOHHBIN. B pe3ynbrare mponmyckaHus 3J€KTPUUECKOr0 TOKa B MECTE CONPUKOCHOBEHMS JIBYX IO-
JYIIPOBOJHUKOB MPOUCXOJUT MEPEX0 OT OJAHOIO THUIIA IPOBOJAMMOCTH K APYrOMY, U Mbl BHJIUM
W3JIy4€HHUE CBETA.

Ceeroanoj; UMeeT JBa BbIBOJA - aHOJ M KaToj. Ha kaTone pacronoxeH aqlOMHUHUEBBIN Mapa-
6onnyeckuii pedrektop (oTpaxarens). OH BHEIIHE BBITISANT, Kak dameoOpa3Hoe yriryoieHue, Ha
JTHO KOTOPOT'0 MOMEIEH KpucTayll. [101ynpoBOTHUKOBBEIII MOHOKPUCTAIIII — 3TO OCHOBHOM 3JIEMEHT
CBETO/IMO0/Ia, B KOTOPOM CO3JaH p-N-miepexo]. MoHokpucTtamn umeer GopMy KyOuka pazMepom
0,3x0,3x0,25 MM ¥ COEIMHEH C aHOJIOM IPH MOMOIIM 30J0TOM MepeMbIuku. ONTHYECKH Mpo3pad-
HBIA MOJMMEPHBIA KOPITYC, SIBJISIFOIIMICS OAHOBPEMEHHO (DOKYCHPYIOIICH TUH30#, BMECTe C pe-

(IEKTOPOM ONPENENSIIOT YOI U3JIy4€HUs CBETOINO0/1a U HapaBIEeHHOCTh My4Kka cBeTa. CoBpeMeH-
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HBIC CBETOJMO/bI OBIBAIOT BCEX LIBETOB PagyTd: KpacHbIC, OPAH)KEBBIC, JKEITHIC, 3CJICHbIe, CHHHE,
Oenbie. CBeueHHE, KOTOPOE U3JTyYaeT CBETOIUOM MPU TMOAKIIOYEHHH €ro K 3JIEKTPHYECKOMY TOKY,
3aBUCHT OT MaTepHaja, HCIOJIb3yeMOro IPH MPOHM3BOACTBE IMOJYNPOBOAHMKA. Tak, Hampumep,
NPUMECH ATFOMHHHS, HHAUS, Teins, pochopa BEI3BIBAIOT CBEYCHHE OT KPACHOTO JI0 JKEJITOrO IIBETA.
A30T, TaiMi, MHIWH OPUIAI0T U3Jy4aeMOMY CBETY L(BETa OT 3€JE€HOro 10 roiayooro. UtoObl 10-
OUTHCS OETIOr0 CBEYEHUS B KPUCTAIUT JOOABIISAIOT JIOMHUHOGOp. Paboune HampskeHUs: CBETOANOI0B

Pa3HbIX OBCTOB pa3JINYHBI.

['maBHBIE TOCTOMHCTBA CBETOAMOO0B — BhICOKMIA K1 (15%-60%) 1 mymMTenbHbIN CpoK pabo-
oI (10 100 000 yacos).

3aoanus:

1. Crnenuduueckuii BUJ BOJIbT-aMIIEPHON XapaKTEPUCTUKH CBETOAMOAA IPUBOIUT K TOMY,
qTO Oaxe H€6OJII>HII/IC HyJII)CElIII/II/I HaHpﬂ)KeHI/Iﬂ B pa60t1eM pC)KI/IMe COHpOBO)KI[aIOTCSI 3HAYUTCIIb-
HBIM U3MEHEHUEM CHJIbI TOKA CBETOAMOMa. Kakumu OyayT MOCIEACTBUS TUIOXOTO AJIEKTPHUECKOTO
KOHTAaKTa B ICMH MMUTaHUsA cBeToauoaa? M3 mpemioKeHHbIX BapUAHTOB OTBETOB HEOOXOIMMO BbI-
OpaTbh MpaBUIIBHBIN U yKa3aTh €ro HOMep:

1) MI0X0i ANIEKTPUUSCKHIT KOHTAKT 00ECTICUUT CKaYKH COITPOTUBIICHUS LK U HAMIPSIKCHUS
Ha JIMOJIE, N3-32 Yer0 U3JIyUYeHUE CBETONO/Ia OYIET «MHUTAFOIIAM);

2) HHUKaKUX U3MCEHEHUii B paboTe CBETOMO/Ia He OY/IET, T.K. U3JIyuyeHHE 00YCIOBICHO
HarpeBoOM p-h Mepexo/ia, a 3TOT MPOIIeCcC AOCTATOYHO HHEPTEH;

3) cBeromno I He Oy/IET CO3/1aBaTh U3IyUCHHE.

400
300 <

200 4

Tox, WA

100 4

Npamoe Kanpsxewme, B

2. Jlaiite oObscHeHue sBICHHIO: JlaMIa HaKaTMBaHusI OOBIYHO BKIIIOUEHA B CETh MEPEMEH-
Horo Toka yactotor 50 I'1, a cBeTOAMO — B IIeNb MOCTOSTHHOTO HanpspkeHus. [louemy koneOanmst
CWJIBI TOKA B JIaMII€ HAKaJMBAaHMs HE 3aMETHBI, a BEIKJIFOUCHUE CBETOIMOAA HA | MIJITMCEKYH Ty Ye-
JIOBEK BOCIIPUHUMAET KaK «MUTaHUE»?

3: IlpemioxuTe BapuaHT KOHCTPYKIIMHA CBETOJIMO/IA C YIIPABJISIEMBIM I[BETOM H3JTYUCHUS.

Texer 2
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I'mapossiekTpocTanuus

OcHoBHasl 3a/aya THUIPOAIEKTPOCTAHLUU — MpeoOpa3oBaHHE SHEPTUU TEKylled BOABI B
ANEKTPUYECKYIO PHEPrui0. B 3aBUCHMOCTH OT TUIA CTAHIIMM KOHKPETHAs TEXHUYECKas peaan3anus
OyzeT pa3HOW, HO MPUHIMI PAaOOTHI TUAPOIIEKTPOCTAHIIMU OCTACTCS HEM3MEHHBIM. PaccMoTpum
TEXHOJIOTHIO BBIPAOOTKH 3JIeKTposHeprun Ha npumepe JKurynesckoii ['DC.

Pa3pe3 XKurynesckoit 'DC:

1 - BepxHwmii 6ped (4acTh BOOEMA, PACTIONOKEHHAS BBIIIE TNIOTUHBI IO TEUEHHIO);

2 - Boj103a00p;

3 - ciupanbHas kamepa (CoopyKeHHe, TOBO/ISINee BOY K TypOuHe U (hopMUpYIOIIEe T0-
TOK Ha BXOJI€ B HAIPAaBJSIOIIMI anmapaT; CiupaibHas Kamepa 1o (opMe HallOMUHAET yJIUTKY, 3a-
KPYUEHHYIO BOKPYT THAPOTYPOUHBI);

4 - HarpaBIAIOUINHA anmapar (CIenuaIbHBI MEXaHU3M JIJIsl pETYITUPOBAHHS PACX0/1a BOIBI
yepes TypOuHy);

S - THAPOTYpOUHA;

6 - orcaceiBaromIas Tpyoa;

7 - HxHAN O0bed (JacTh BOJOEMA, paCIOIOKEHHAS HIDKE TUIOTHHBI);

8 - Bai;

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

Bona u3 Bepxnero 6neda (1) uepes Bomo3adop (2) monagaer B cnupaibHyro kKamepy (3). B
CHUPAJIbHONW KaMepe MOTOK JOMOJHMUTEIbHO '"3aKpyduBaeTcs' M, MPOXOJs Yepe3 HarpaBiIsSIOLINi
anmapart (4), paBHOMEPHO MOABOIUTCS K THApoTypOuHe (5). PackpyunBas ruapoTypOUHy, TTOTOK
TepseT OOJBIIYIO YaCTh CBOEH SHEPIHH, IOCIIE YEr0o OTBOIUTCS Yepe3 OTcachIBalollyto Tpyoy (6) B
HxHUE Obed (7). [uapoTypOrHa MONyYeHHYI0 MEXaHUYECKYIO0 SHEPTHIO BpallleHUs MepenacTt ve-
pe3 Ban (8) ruaporeneparopy (9). I'maporeHeparop Bpaiasch, BbIpaOaTHIBAECT AIEKTPUUECKYIO
SHEPTHIO0, KOoTOopas nepenaercs Tpanchopmaropy (10), a 3aTem BbIACTCS B CETh Yepe3 JIMHUH DJICK-
Tponepeaauu (11).

Bonpocul ona obcysymcoenusn:

- Kak noBnusier Ha 3¢ dextuBHOCTh padoThl ['DC (yBenuuuTcs BbIpabOTKa 3JIEKTPOIHEPTUH;
yMEeHBIINUTCS 3(PPEKTUBHOCTD, HUKAK HE TIOBIHET) CHUKEHUE YPOBHS BOJIbI B BEpXHEM Obede?

- [louemy vacroTa BparieHus] TypOUHBI B
paboueM COCTOSTHUH MOIICP)KUBAETCSI TOCTOSH-
HOMW: 3TO yMEHBIIAET PacXxoja BOAbI? TOCTOSH-
CTBO YacTOTBl BpallleHUs 00ecneuuT CcTaOuib-
HOCTh 4YacTOThl nepeMeHHoro toka 50 I'm Bo

BCEIl HHEpProcucTeMe? TaKOM PEXKUM COOTBET-




CTBYCT MaKCUMAJIbHOMY KH,Z[;?

- Bnusier mu pabora ['DC Ha cocTosiHME BOAHBIX OHOpECypcoB?

W3 npuBeieHHBIX HUXKE YTBEPKIACHUI HEOOX0IUMO BHIOEPUTE PABUIIBLHBIC U YKAXKUTE UX
HOMepa:

1. Ha, Bnusier, HaOnr01aeTCs U3BMEHEHHE MUKPOKJIMMATa, CHUKEHIE CKOPOCTH TEUEHHUS pe-
KH, 3aMeJ[JIEeHHe BOJ0OOMEHA M CAMOOYHIIICHHUS, a TAK)XKE PA3BUTHE CUHE-3€JICHBIX U JUaTOMOBBIX
BOJOPOCIIEH, yXyAlIEHNEe KaueCcTBa BOJbI.

2. I[a, BJIMACT, MIPOUCXOAUT YMCHBILICHUC pBI6HBIX 3aracoB, COKpallCHHUEC Y1 CJia ICHHBIX
BHUOB.

3. Her, BiusiHIEe HE3HAUUTENIBHOE, MMOTYICHHE YHEPTUU KOMIICHCUPYET HAHOCUMBIA YPOH.

Teker 3

CouHeunas 6aTapesi
[Ipocreiimas KOHCTPYKIUS coiHeYHOro 3eMeHTa (CD) Ha OCHOBE MOHOKPHUCTAILITHYECKOTO

KPEMHHS TI0OKa3aHa Ha PUCYHKE.

vov

ToHkast mIacTMHAa COCTOMUT U3 JBYX CJIO€B KPEMHHs C pa3lIUYHBIMH (U3MUECKUMH CBOM-
cTBaMHU. BHyTpeHHMII cioil npeacTaBiser co00il YUCThI MOHOKPHUCTAUIMYECKUN KpeMHUi, obiia-
JAOMIMH «IBIPOYHON MPOBOIUMOCTHIO» (p-TUIl). CHAPYKU OH MOKPHIT OYE€Hb TOHKUM CJIOE€M KpeM-
Hus ¢ npumecbio ¢ocdopa (n-tum). Ha ThUIbHYIO CTOPOHY IUIACTUHBI HAHECEH CIUIOUIHOW MeTal-
JIMYECKUHN KOHTAKT. Y I'paHHIIbI N-HM P- CJIOEB B pe3ysibTaTe MepeTeuku 3apsaoB o0pa3yroTcs oben-
HCHHBIE 30Hbl C HECKOMIIEHCUPOBAHHBIM OOBEMHBIM TOJIOKUTENBHBIM 3apsIOM B N-CJI0€ U 00BEM-
HBIM OTPHULIATEIBHBIM 3aPsIIOM B p-CJIo€. DTH 30HBI B COBOKYITHOCTH M 00pa3yloT p-N-miepexo/.

Korna conHeuHbll 3€MEHT OCBEIaeTcs, MOTJIOEHHbIE (POTOHBI F€HEPUPYIOT HEPaBHO-
BECHBIE JIEKTPOHHO-/IBIPOYHBIE NTapbl. DJIEKTPOHBI, TEHEPUPYEMBIE B p-Ciioe BOIM3U p-N-Tiepexoa,
MOAXOJAT K P-N-IEpEXOAYy U CYIIECTBYIOUIMM B HEM DJIEKTPUYECKMM IIOJIEM BBIHOCATCA B -
001acTh. AHAJOTHYHO U M30BITOYHBIE JIBIPKH, CO3/IaHHBIE B N-CJ0OE, YACTUYHO MEPEHOCATCS B p-
cioi (puc. a). B pesynaprare n-cioii mpruoOpeTaeT JOMOTHUTEIBHBIM OTPULIATEIBHBIN 3aps, a p-
CJIOM - MOJIOKUTENbHBIA. OTPUIIATEIBHOMY MOJIFOCY UCTOYHHMKA TOKA COOTBETCTBYET N-CJOW, a p-
CJIOH - TIOJIOKUTEIBHOMY.

DddekTHBHOCTh MPe0Opa30BaHUs YHEPTUU CBETA B SJIEKTPUUECKYIO B MOJOOHBIX DJIEMEHTAX

nocturaet 35%. [1o TeXHOIOrnYeCKUM MPUYUHAM OTACIIBHBIN 3JIEMEHT BO3MOKHO U3TOTOBUTH
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TOJILKO HEOOIBIIOr0 pa3Mepa, MO3TOMY A yBenudeHus! d3()(HEKTUBHOCTH COCIUHSIOT HECKOIBKO
aneMeHToB B Oartapen. CoiHeuHble 6aTaper MPeKpacHO 3apeKOMEHI0BaIN ce0sl B KOCMOCE Kak J0-
CTaTOYHO HAJCKHBIA U CTAOWJILHBI UCTOYHUK SHEPTUH, CIIOCOOHBIN paboTaTh OYCHB AJTUTEILHOEC
BpeMs. [ 1aBHYI0 OMacHOCTh Ui COJIHEYHBIX OaTapeil B KocMOCe MPEICTAaBISIOT KOCMHUYECKas pa-
JUAIs ¥ METEOpHAsi TbLIh, BHI3BIBAIOIIUE 3PO3UI0 TTOBEPXHOCTH KPEMHHEBBIX 3JIEMEHTOB U OTrpa-
HUYHUBAIOIINE CPOK CIYKOBI OaTapei.

Bonpocul ona oocysycoenusn:

— I'me 1 xoraa Mbpl MO’KEM BOCTIONIB30BAaThCS JaHHOU MH(pOpMaruen?

— W3BecTHO, 9TO 3P (HEKTUBHOCTH COTHEUHOU OaTapen HanOOoJIbIIas IPU HOPMAIBHOM Ta-
JICHUH CBETa HA MOBEPXHOCTH deMeHTa. [1oBbicuT 1n 3¢ (heKTUBHOCTL OaTapen UCIOIb30BaHNE
YCTPOMCTB ISl UX aBTOMaTudeckoro HaBeaeHus Ha ComHie?

3aoanus:

1. MI3BecTHO, YTO Ha SHEPTETUICCKHUE IMApAMETPhI COTHEUHOU OaTapey BIIHSICT HArPeB ee 1Mo-
BEPXHOCTH IMAJIAIONIUM H3JIYYCHUEM, OPUEHTAIHs OaTaper oTHOCUTENbHO COJHIIA B €€ TeOMETPH-
geckue pazmepbl. ONMUIIATE ¥ U300pa3uTe CXeMy HCCIIEI0BAaHUS 3aBUCUMOCTH CHIIBI TEHEPHPYEMO-
ro TOKa OT TEMIIEPATyphl OaTapeu.

2. OTnenpHBIC DIIEMEHTHI COJIHEYHOU OaTaper MOXKHO COCIUHSATE KaK IOCIIeIOBATEILHO, TaK
¥ TIapauIeIbHO WJIH MOCIIeI0BATeIbHO-TTIApaIIeIbHO. OnleHnTe (UHAHCOBBIC, KOHCTPYKTUBHEIE H

(1)H31/I‘-ICCKI/I€ JOCTOMHCTBA U HEAOCTATKHU 3TUX BAPUAHTOB BKJIFOUYCHUS.

Tema 6: Buympennss cpeoa opzanusma.

Kpoev Texcmut 013 umenus:

Teker 1

[lepen TpeHUpPOBKaMH CIIOPTCMEH U3MEPSET YACTOTY OMEHUs CBOEro MmyJbca. Yactora
6uenus cocrapnseT 70 ynapoB B MuUHyTy. CHOPTCMEH 3aHUMAETCS OJIHY MHUHYTY U CHOBa
M3MEPSIET MYJIbC. 3aT€M OH MIPOBEPSET €ro KaXKIYI0 MUHYTY B TEUCHHE HECKOJIBKUX MUHYT. OH
MIPEJICTaBUII CBOU PE3yJIbTaThl B BUAE rpaduka.

Kaxkoii MOKHO clieniaTh BBIBOJ MO €r0 pe3ysabTaram?

a. UactoTa OueHus ero myibca yBennunBaercs Ha 50 yaapoB B MHHYTY.

0. Ha ymeHbIIeHUE 4acTOTHI OMEHUS €ro MyJibca YXOAUT MEHBIIIE BpeMEHH, UeM Ha YBEJH-
YeHHE.

B. UeThIpe MUHYTBI CITyCTS €ro myabc Obercs 80 yapoB B MUHYTY.

r. Ero nynec HopManu3yercs MeHee 4eM 3a 6 MUHYT.
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Texer 2
IlepesnBanue KpoBH

KpoBb — 3T0 0cOOEHHBII BUA COEAMHUTEIBLHON TKAaHU B OPraHU3ME YEJI0BEKA, B COCTaB KO-

TOPOM BXOJAT TPOMOOIIMTHI, SPUTPOIUTHI, JEUKOIMTHI, Mmia3ma. OHa, Kak U Jt00asi TKaHb, BBIIOJ-
HSET omnpeeNieHHbIe (PYHKIIMU B OPraHU3ME YeIOBEKa: 3alIUTHYIO, AbIXaTeIbHYI0, TPAHCIIOPTHYIO U
perynaropuyto. O0uuii ee 00beM B OpraHiU3Me 4eJI0BeKa COCTaBIsIeT 4-5 TUTPOB.

15 utons 1667 roga dpanirys-
ckuii Bpau JXan-batuct Jlenu Bmep-
BbIE COBEpLIWJ IIEPEIMBAHUE KPOBU
gyenoBeky. Cerogns »5ta JeudeOHas
TEXHOJIOTHSl TOKa3aHa IpPU MHOTHUX
3a00JeBaHUAX, HO IIPU ITOM OCTaeTCA
KpaiiHe omacHoH mpouenypou. Cama

HpoleTypa Ha3bIBAeTCsl TEMOTpPaHC-

¢by3us.

[TpoBouTh Mponenypy 6e3 CMEepTEeNbHBIX OCJIOKHEHHH CTajJ0 BO3MOXKHBIM TOJBKO MOCIE
OTKphITUS Tpynn KpoBu B 1901 rony u pesyc-¢akropa B 1940 rogy. Ceroans nepeiauBaroT B OC-
HOBHOM KOMIIOHEHTbI KPOBH, HalpUMep, TOJBKO SPUTPOLUTHYIO Maccy, CBEKE3aMOPOKEHHYIO
IU1a3My, KOHIEHTpaT TPOMOOIIMTOB M JIEHKOUUTHYIO Maccy. CaMmoe pacrpocTpaHEeHHOE MOKa3aHue K
NEPeTMBAHUI0 — 3TO NoTeps KpoBH. OCTPoil moTepeit cuntaeTcs moTeps NAleHTOM B TeYEeHHUE Ma-
pbl yacoB 6oisee 30 % o6wvema kpoBu. Kpome 3Toro, cpean abCOMOTHBIX MOKa3aHUN K T€MOTpPaHC-
(by3uH — IIOKOBOE COCTOSTHHE, HEMPEKPaIaoIIUecs: KpOBOTEUEHHUS, TSHKEI0e MaJIOKPOBUE, XUPYP-
rMYecKre BMeIIaTenbeTBa. ['eMoTpancdy3us Obuta U OCTagTCsl KpaifHe pUCKOBAHHOW MPOIIETypOH.
[lepenuBanue KpoBH MOXET BBI3BATH CEPhE3HBbIC HAPYILIEHHS XKM3HEHHO Ba)KHBIX IMPOLECCOB, MO-
ATOMY JlaXKe MPU HATMYUM TIOKAa3aHUHM K ATOH mpoleaype MEAUKH BCET/Ia paCCMaTPHUBAIOT HATMUUE
WIM OTCYTCTBHE MPOTUBOIIOKA3aHUM, CPeId KOTOPBIX — CepliedHasi HEAOCTaTOUYHOCTh MPU MOPOKaX,

MHUOKapANUTE, KapAMOCKIEpPO3€e, THOMHOE BOCTIAJICHHE BHYTPEHHEH 000I0UKH cep/1ia, THIIePTOHHS
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TpeThel CTaJuu, HApyIIeHHE KPOBOTOKA TOJIOBHOTO MO3Ta, 00IIee HapylieHne OSIKOBOTO 0OMEHa,
aJJIEprUYecKOe COCTOSIHUE U APYTHe 3a00JIeBaHMUA.

YacTo mpu abCOMIOTHBIX MOKA3aHUAX K MEPETUBAHUIO KPOBU IMPOLEAYPY MPOU3BOJAAT, HeE-
CMOTpPS Ha MPOTHBOIIOKA3aHMs, HO TPH 3TOM OPTraHU3YIOT NPOPHIAKTUYECKHE MEPOIPHUATHS,
HarpuMep, Uil MPeAYIPEXICHHS aJulepruueckoil peakuuu. MHOr1a npu Xupypruueckux oneparm-
X IPUMEHSETCS IPEIBAPUTEIHHO 3ar0TOBJICHHAs COOCTBEHHAs KPOBb MAIMEHTA.

[lepen mepenuBanveM KpOBH MalUeHTa 00sA3aTEIbHO MPOBEPSIOT Ha MPOTHBOIIOKA3aHUS,
eIe pa3 MpOBEPSIIOT TPYIITY KPOBU U pe3yc-(haKTop U TECTUPYIOT KPOBb JOHOPA Ha MHAWBUIYaIIb-
HYI0 coBMecTUMOCTb. [lociie aToro mpoBoauTcst Ouonornyeckas npoda — nanueHty BBoasT 25-30
MJI KPOBH JIOHOpPA M HAOJIIOJAIOT 32 COCTOsTHHEM 00pbHOTO. ECiy manuenT uyBcTByeT cebst Xopoulo,
TO KPOBb CUMTAETCSI COBMECTUMOW U MPOBOJUTCS reMoTpaHcy3us co ckopocTbio 40—60 kamens B
MUHYTY.

[Tocne mepenuBaHUs HECOBMECTUMOW KPOBU MOTYT BO3HHKHYTH OCIIOKHEHHSA, cOOM naroT
MOYTH BCE CHCTEMBI oprann3ma. Hampumep, BO3MOKHO HapylieHne (yHKIHMNA MMOYeK U eYeHH, 00-
MEHHBIX IPOLECCOB, ACSITEIbHOCTH KEITYJA0YHO-KUILIEYHOI'O TPAKTA, CEPIeYHO-COCYAUCTON U II€H-
TpaJbHON HEPBHOW CHUCTEM, AbIXaHUS, KPOBETBOPEHHUSI.

CymecTByeT Takoe TOHSATHE KaK «KPOBSHOM JTOTIMHIY, HHA4Ye — ayToreMoTpaHncdysus. [lpu
3TOH TPOIEeype MPOU3BOANTCS TIEPEIUBAHUE PEIUIUEHTY €T0 K€ COOCTBEHHOM KPOBHU. DTO JA0CTa-
TOYHO paclpoCTpaHEHHas METOJUKA B CIOPTE, OJHAKO O(UIMAIBHBIE CTPYKTYPbl IPUPABHUBAIOT
e¢ K IpUMEHEHUIo onuHra. «KpoBsHON JONMMHIY YCKOPSIET AJOCTaBKY KHCIOPOAA K MBIIIIAM, YBe-
JNYUBas UX TPOU3BOAUTEIBLHOCTD.

3aoanusa:

1. Bo MHOrMX Hay4HbBIX paboTax reMoTpaHc(y3usi pacCMaTPUBAETCS KaK OIlepalus, aHajo-
IMYHas epecajKe OpraHos, T.e. o0aanaromas 00IbIUMU pruckamu. Pacrionoxure aeicTBus Bpa-
4eil, yka3aHHbIE HUXKE, B IT0CJIEJOBATEIbHOCTH UX MTPOBEICHUS:

a. BTOPUYHO MPOBEPSIIOT IPYIITY KPOBU U pe3yc-(akrop,

0. mpoBoaUTCA OHONOTHYecKas Mpoba — MarueHTy BBOAAT 25—30 M1 KpOBH JIOHOPA,

B. TECTUPYIOT KPOBb JOHOpPA HA MH/IMBUYaJIbHYIO0 COBMECTUMOCTb,

T. €CJIM KPOBb CUUTAETCS COBMECTHMOI, TO IPOBOJAT FreMOTPaHC(Y3HsI CO CKOPOCThIO 40—
60 kamenb B MUHYTY,

1. IPOBEPSIOT MalMeHTa Ha HAJIMYUE MPOTUBOIIOKA3aHUH.

2: Kakumu 1ODKHBI OBITH YCIIOBUSI KPATKOBPEMEHHOTO XpaHeHUs1 KpoBu? M3 mpemioxeH-
HBIX BAPHAHTOB OTBETOB BBIOEPUTE MPABHIBHBINA U YKaKUTE €T0 HOMEP:

a. B 3amasHHBIX EMKOCTSX B XOJIOJWIBHOW CTEPUIILHOM Kamepe ¢ TeMrieparypoit 2-6°C, 6. B

aBTOKJIABE,
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B. B CTEKJISTHHBIX COCYyJIaX.
3. Bribepute u3 npeasio)keHHOTO CrcKa (yHKIUU, KOTOPBIE BHIIIOJIHIET KPOBb B OPTaHU3-
M€ YeJIOBEKa: 3aIlMTHAs, OICPKUBAIONIAst, COSAMHUTEIbHAS, IbIXaTeIbHasl, PEryJIsTOpHas,

TPAHCIOPTHAS.

9 kiacce

Tema 1: Cmpykmypa u ceoiicmea eeuiecmae

Texcmut 013 umenus:

Teker 1

AToMHas MOABOIHAS JIOAKA

ATOMHBIE TIOJIJIOJIKK MCIOJIb3YIOT PaIMOAaKTUBHOE TOILJIMBO (B OCHOBHOM, ypaH). Pamnoak-
THUBHBIE MaTepHalbl BBIICTSIOT TEIUIOBYIO SHEPTHIO B Mpoliecce siaepHoro pacnana. [Ipu sTom BbI-
JIETISIETCSl OTPOMHOE KOJIMYECTBO dHEepruu. Ha aToMHOM MO10AKe TakOW IPOLIECC OCYLIECTBIISIETCS
B TOJICTOCTEHHOM PEaKTOpe, KOTOPbI HEMPEPHIBHO OXJIAXKAAETCS MPOTOYHOM BOJOM, YTOOBI M30e-
YKaTh TIEPErpeBa, a TO U PaCIIaBICHUS CTEHOK.

B tunuyHOM ABUTrarene ¢ SACpHBIM PEAKTOPOM OXJIXKACHHAS BOAA, HUPKYIUPYS MOJ AaB-
nenuem 160-200 atMocdep Mo 3aMKHYTOMY KOHTYPY, IIONaJaeT BHYTPh KOPITyca peakTopa, Colep-
JKallero siaepHoe TormBo. Harperas Boga BBIXOAMT M3 pPEeaKTOpa M UCIOJb3YyeTCs JUIsl peBparie-
HUS B MaporeHeparope ApyroM Bonbl B map. OcThiBas, OHa BHOBb BO3Bpaiaercs B peakrop. Ilap
BpalllaeT JIONAcTH TypOMHHOTO ABHUraTens. PenykTop mepeBoauT ObICTpOE BpallleHUue Bajia TYpOUHBI
B 0OoJiee MeIJICHHOE BpallleHue Basia AJIEKTpOABHUraTens. Bam anexkTpoaBuraTens mpu MOMOIIU Me-
XaHU3Ma CIETUICHUsI COeIMHSACTCS ¢ TPeOHBIM BaJlOM M JIEKTPOTEHEPATOPOM. DIIEKTPOABHUTaTENb,
Bpainas rpeOHO Bal v reHeparop, ooecreynBaeT ABMKCHHUE JIOKH M BBIPAOATHIBAET dJIEKTPOIHEP-
THIO, KOTOpasl 3amacaercss B OOPTOBBIX akKymyisiTopax. B Poccun co3nmanu v ucneiTany yHUKamb-
HYIO SIICPHYIO CHJIOBYIO YCTAHOBKY C PECYpCOM Ha BECh KM3HEHHBIA IIUKI aTOMHOM MOJBOIHOU

JIONKH.
3aoanusa:

1.3anonHuTE B 6JI0K-CXEMe MPOIMYIIEHHBIE 3BE€Hbs Ipoliecca Ipeodpa3oBaHus

ﬂﬂepHOﬁ OHEPTUU B MEXAaHNYCCKYIO DOHCPIrUI0 JIBUKCHUA HOJIBOJIHOﬁ JOAKHN
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Beigenenue |
> IIpeBpalleHue BOMRL BIAD

()
RHSPIMM B IPQUELLe P : B IIapOTeHepaTope
1OAKTHEHOTO paclaja
‘ TTap BpamaeT nomacTH ‘
o [lap Bpamaetsomactn > >

‘ TypOHHBI IBUrATENA ‘

. 5 p. DISKTDONBHIATEILh BBIDAOATHIBACT 2I1.5HEPIMIO,
KOTOpas 3amacaeTcs B aKKYMYJIATODE

2. «B TunuuHOM JBUrartene ¢ AIEpHBIM PEAKTOPOM OXJIaKJIEHHas BOJAA, LMUPKYIUPYS HOJ
nasierneM 160-200 atmocdep Mo 3aMKHYTOMY KOHTYPY, TIOIIAaeT BHYTPh KOPITyca peakTopa, co-
JiepKallero siaepHoe TorauBo. Harperast Boja BBIXOAUT U3 peakTopa U UCIOIb3yeTcs AJs peBpa-
LIEHHS B MapoOreHepaTrope ApyroM BoAbl B mapy». To €CTh B TEKCTE yKa3aHa 4acTh BOJSIHOM Maru-
CTpaJIi «PEAKTOP-----IIapOreHepaTop ------ peaktop». CocTaBbTE AaHAIIOTMYHYIO CXEMY JJIsl APYrou
YacTH BOJASHOW Maructpainu. s 3TOro BHUMATENbHO paccMOTputre cxemy asuratens. Coriacu-
TECh, YTO MOXKHO MPOCIEAUTh AHAIOTHIO C TAKUMHU TMOHATUSAMHU M3 OUOJIOTHUU, KAK «Majbli KpPyT
KpOBOOOpaIIeHUs» U «OOJIBIION KPYr KPOBOOOPAIIICHHS.

3. IIpennonoxum, 4To y4€HUK, 03HAKOMHBIINCH CO CXEMOM YCTPOMCTBA IBUTATENS C ATOM-
HBIM PEaKTOPOM, ITOCUUTA, YTO B HEE MOKHO BHECTU U3MEHEHUS: O0BEIUHUTD JIBE YAaCTH BOJSHOM
Maructpanu. Toraa Boaa (map) OyAeT HUPKYIUPOBATh MO KOHTYPY «PEeaKTOp---TlaporeHepaTop---
rlIaBHas TypOHWHA ----TJIABHBIN KOHJIEHCATOP TYpPOUHBI------ peakTop». YKaKUTE OCHOBHOE IIPENAT-
CTBUE HA ITyTU BHEJPEHHUS ITOU UJEH.

4. BbI B cOCTaBe IPYIIBI KOHCTPYKTOPOB — pa3paboTYUKOB JBUTATENEH C AIEPHBIM PEeaKTo-
pom. M3MeHeHne KakuX apaMeTpoOB CYIIECTBYIOIIEH CUCTEMBI )KU3HE00eCTIeueHUs MTOBOTHON
JIOAKH, 110 BameMy MHEHMIO, YBETUUUT €€ pecypc?

5. IlpoBeauTte aHanu3 MpPECTABIEHHON Ha PUCYHKE CXEMbI MPOIECCOB, 00ECIEUNBAIOIINX
paboTy MOANONKH. YKaKUTE MPUIHHY, I0YEMY BOJIa, HarpeBaemasl B peakTope, SBISETCS paanoaK-
THUBHOM, a BOJIa B MAPOT€HEPATOPE — HET: OHA MPOXOJUT MPOLEYPY OUUCTKH, OHU HUPKYIHPYIOT

10 pa3HBIM KOHTYpaM U HE CMEIINBAIOTCS, B ITAPOTCHEPATOP T00ABISIIOT JeaKTUBATOP?
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6. 13 npennoXeHHbIX BapuaHTOB BBIOEPUTE TOT, KOTOPBIH OTBedaeT Ha Borpoc: [louemy
BOJIa TIOCTYIIAeT B ATOMHBIA PeakTop MoJ OOJIBIIMM JABICHUEM, TOCTUTAIOIIUM BeJIU4UHBI B 160-
200 atmocdep?

a. Jlns yBenmueHust 0TOOpa TEIIOBOM MOIITHOCTH.

6. Jlns1 yBenu4yeHus: TeMreparypbl KUIIEHUSL.

B. J{i1st obecnieueHus TUPKYISIIAK BOJIBI B TApOTE€HEPaTOPE.

7. Cucrema >xu3HeoOecreueHHsl MOJUIOAKH COJEPKUT AUCTUILIATOP U 3JIEKTPOJIU3Ep, uepes
KOTOpBIE ITOCTOSIHHO MPOIYCKAI0T MOPCKYI0 Boy. KakoBo ux HazHaueHue? V3 npuBEeNCHHBIX HUXKE
BapHaHTOB HEOOXOIMMO BHIOPATh BBINOIHIEMbIE 3STUMU YCTPOWCTBAMU (DYHKLIMU:

a. OuncTKa OT IPUMECEH.

6. Tonkas ¢puipTparys.

B. HarpeBanue, oOpa3oBaHue mnapa ¢ ero nocjaenyromei KoHAeHCaluel Ui NoaydeHus au-
CTWJIJIMPOBAHHOU BOJBI.

r. [IpurorosiieHre ropsguen TEXHUYECKOMN BOJIBI.

. HpOI/ISBO,[[CTBO KHCJIOpOJa B PE3YJIbTATEC JJICKTPOJIN3a BOABI.

YcrpoiicTBo: DyHKIMN:

JHuctumisarop

OnexTpoau3ep

Tekcer 2
PannoaktuBHOE 00ydeHUE

Pa,[[I/IaI_II/ISI, B IIUPOKOM CMBICJIC, O3HAYACT U3JIYUYCHHUEC, TO CCTh PACIIPOCTPAHCHUC DOHCPIUU B

BHUAC BOJIH UJIN YaCTHUII. PaIII/IoaKTI/IBHBIC H3JTYyUYCHUSA ACJIAT HA TPU BUAA:

- anb(da-u3nyuyeHue — MOTOK sIAEp TeIus;
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— 0eTa-u3Iy4eHHe — IOTOK JIEKTPOHOB,;

— TaMMa-u3JIy4eHHe — HOTOK BBICOKODHEPTeTHYECKUX (POTOHOB;

— MOTOK HEHTPOHOB.

YenoBeueckuii OpraHu3M PEryJIIPHO MOABEPraeTcsi BO3AECHCTBUIO PaJMOAKTUBHOIO 00Iyde-
Hus. [IpubmusutensHo 80% eXeroHo Mojsy4yaeMoro KoJIM4ecTBa NpUXoAUTCs Ha KOCMUYECKHe JTy-
yi. OCHOBHBIM MNpUPOAHBIM HUCTOYHUKOM H3ITYUCHUSA CUUTACTCSA I/IHepTHbeI ra3 paaoH, BBICBOOOXK -
JAIOIIUICA U3 36MJIM U TOPHBIX MOPOJIL.

Papnanmonnoe o6iydeHue Mo cnoco0y MPOHUKHOBEHUS B OPraHU3M JICJIMTCS Ha JBa TUMA:
BHYTPCHHCC W BHCIIHCC. HOCHGI[HCG XapaKTCPHO JIA paCHBIJIéHHbIX B BO3YyXC paJUOHYKIUI0B
(a3po301p, NblIb). OHM MONAAAIOT HA KOXKY WM OAEXKAY. B TakoM cilydyae MCTOYHUKM paavalvu
MOXHO YAaINTh, CMBIB UX. BHemrHee jke 0OJiydeHHE BBI3BIBACT OXKOTH CIHM3UCTBIX OOOJIOYEK H
KOXKHBIX IOKPOBOB. [Ipy BHyTpeHHeM Tume OOIy4eHHs paJMOHYKIHIbI IMOMAJal0T B KPOBOTOK,
HaIpuMep, Yepe3 paHbl, U yAAJSIOTCS JIIIb C ITOMOIIBIO Tepanuu. Takoe 00irydeHne IpoBOLUpPYeT
00pa3oBaHue 3JI0KAYECTBEHHBIX OITyXOJICH.

PannoaktuBHOE M3ITydeHHE M3-3a MOHH3HMPYIOIIETO JCHCTBUS MPUBOIUT K 00pa30BaHHIO B
OpraHM3Me 4YeloBeKa CBOOOTHBIX PAJHKaIOB — XUMHUYECKU aKTHBHBIX arpeCCUBHBIX MOJIEKYI, KO-
TOpBIE BBI3BIBAIOT MOBPEXKJIEHUE KIETOK M UX rubenb. OcoO0eHHO YyBCTBUTENbHBI K HUM KJIETKH
KETYyI0YHO-KUILIEYHOTO TPAKTa, IOJOBOM M KPOBETBOPHOW cucTeM. PaamoakTuBHOE oOmyueHHE
HapylmaeT ux paboTy, BBI3bIBAET TOLIHOTY, pBOTY, HapyllIeHUE CTyJa, Temneparypy. BosneiicTBys
Ha TKaHW IJla3a, OHO MOXKET MPHUBECTH K JIyueBOl karapakre. K mociencTBUsSM HOHU3UPYIOILETO
U3IYYEeHUs] TAKXKe OTHOCAT Takhe MOBPEXAEHUS, KaK CKIEpO3 COCYIOB, YXYALIEHHE HMMYHUTETA,
HapylleHHe T'eHeTHYecKoro ammaparta. Cucrema nepefayd HACIEICTBEHHBIX JaHHBIX HMEET TOH-
Kyto opranuzanuio. CBoOOJHBIE PaJUKaIbl U UX MPOU3BOJHBIE CIIOCOOHBI HAPYLIATh CTPYKTYPY
JHK — HOcuTens reHernyeckoid MHPOpMaLUU. DTO MPUBOIUT K BOSHUKHOBEHHMIO MyTaluii, KOTO-
pble CKa3bIBAIOTCS HA 3/I0POBbE MOCIEIYIOUINX TOKOJIEHUI.

Ha aromapHOM ypoBHE 3TO MPOUCXOIUT TakK. PajnoakTHBHbBIE YaCTHUIIBI JETAT C OIPOMHOI
CKOPOCTBIO, BEIOMBAsI IPU 3TOM JIEKTPOHBI M3 aTOMOB. B pe3ynprare mocnennue npuoOpeTaroT 1mo-

JIOXKUTENbHBIN 3apsl. CBOOOIHBIN 3JEKTPOH U HOHU3UPOBAHHBINA aTOM BCTYIAIOT B CJIOXHBIE peak-
IIUH, B pe3yjbTaTe KOTOPHIX 00pa3yroTcst cBoOoaHbIe panukaibl. Hampumep, Bona (H2O), cocras-
nstommast 80 % macchl uenoBeka, MoJ] BO3ACHCTBUEM paJiualliyl pacnaiaeTcs Ha JiBa pajukaita — H+
n OH-. OTH narosornyecky aKTUBHBIE YACTUIBI BCTYMAIOT B PEAKIIMH C BaXKHBIMU OMOJIOTHYECKU -
MU coeauHeHusMu — Monekynamu JIHK, 6enkoB, pepmenTtos, xupoB. B pesynbrare B opranuzme
pacTeT YUCIIO MOBPEXKIACHHBIX MOJEKYJI U TOKCMHOB, CTpa/aeT KJIETOYHbIH 0OMeH. Uepe3 HeKoTo-

poe BpeMsi MOpaKEHHbIE KJIETKU MOTu0aroT Win uX (YHKIMK Cephe3HO HapymatoTcs. M3-3a nmospe-
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xaenus JIHK m MyTanum reHoB KJIE€TKa HE MOKET HOPMAJIBHO JACIHUTHCA. ITO caMO€ OMAacHOE To-
CJIEJICTBUE PAAHAIIMOHHOTO O0ITydeHUSI.

Bonpocwt ona oocyscoenun:

- Jlns yenoBeka B KOCMOCE 3HAYUTEIbHYIO OMACHOCTh MPEJCTABIISIET KOCMUYECKasi pajaua-
nus. Yto 3amumaeT groeid Ha 3emiie oT ee maryOHoro Bo3JerHcTBUs: aTMocdepa ¢ coaepKamencs
B HEW MBUIBIO, BpalieHue 3emiid, 00J1aka, BOJASHOM map, COepKalIuiics B aTMOC(epe HIIM MarHUT-
Hoe 110J1e 3eMin?

- JIns kakux reorpauyecKux MeCT MPU OTCYTCTBHHM MECTOPOXKICHHHM paTuOaKTUBHBIX UC-
KOMAaEMbIX YPOBEHb €CTECTBEHHOW paJMalliM BbILIE CPEAHETO: BHICOKOTOPhE, MOBEPXHOCTh OKEaHa,
PaBHUHBL, JIECHON MaccUB UM ApKTHKA ¢ AHTApKTUKOU?

- Ha Jlyne maruuTtHoe mose o4eHb ciaboe. O3HauaeT JiM 3TO HAJIMYUE paguallMoOHHON orac-
HOCTHM ¥ HEBO3MOXXHOCTh OCBOCHHs dYenoBeuecTBOM JIyHbI? Pa3BepHyThIi OTBET HEOOXOAMMO

000CHOBATE.

Tema 2: Xumuueckue usmenenus cOCmoanus eeuiecme

Texcmol 012 umenus
Tekcer 1
PecraBpanusi naMITHUKOB

B arMocdepe KpymHBIX TOpOJIOB BO3POCIO COJEP)KaHHWE arpeCCHUBHBIX BEIIECTB, MOITOMY
MOBEPXHOCTH MaMSTHUKOB, CJICIaHHBIX U3 MeTalla, MoABeprarTcs atMochepHoii koppo3uu. B mo-
CJIeIHEE BpPEMS YaCcTO BOSHUKAIOT TaKHE BHUJBI KOPPO3UHU, KaK «OpOoH30Basi 00€3Hb» (MU «MeaHas
gyMmay), IPH KOTOPBIX 00pa3yroTCsi OCHOBHBIC XJIOPHUIBI MEIIU - 3aITyCKAeTCs Psii XUMHUYECKUX pe-
aKIU{ ¢ ydacTUEM MeH, KUCIOpoAa U Biaru atMochepsl. B pe3ynbrare 3TOro mpoucXoAuT UHTEH-
CUBHas HETPEPHIBHASI KOPPO3HS, pa3pyIIaroias MOBEPXHOCTh CKYIBIITYP.

CyuiecTByeT 1Ba OCHOBHBIX METO/1a 3aIIUThl METAIUNINYECKUX MTOBEPXHOCTEN OT KOPPO3UU:
1. HaneceHrne MeTaNTMYECKUX 3alIUTHBIX MOKPBITUN, HA3BIBAEMBIX OKEPTBEHHBIMIY». TaKkoW CIoi
3aIUIIAeT MOBEPXHOCTh MAMSITHHKA, U30IUPYs €€ OT aTMOC(hEepHBIX BO3JICHCTBUI, IPU ITOM CaM
MOABEPTaeTCs KOPPO3UHU U CO BpeMEHEM paspymraetcs. Takue MOKPBITUSI MOXXHO HAHOCUTD Pasiind-
HBIMH CITIOCO0aMHU, HallpUMep, TaTbBaHOIIIACTHKOM.
2. Hanecenust 3alMTHOTO CJIOS METOJOM IUIa3MEHHOTO WM Ta30Ilias3-
MEHHOTO HaIbUICHUS] METaJUIMYECKOTO IOPOIIKa C TOCIEAYIOIIeH ero
MPOIMUTKOMN CIeUaTbHBIM HHTUOUTOPOM KOPPO3UH HAMBLIIEMOT0 MeTa-

Ja. I/IHI‘I/I6I/ITOp, rnorazaas B IOPLI CJI0S, HAACKHO YACPIKUBACTCA B HUX,
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YTO MpPENOTBpallaeT BO3JAEHCTBUE aTMOC(HEpPHBIX
(hakToOpoB Yepe3 MOpbl HA METAI U yBEITUYMBACT
JTOJITCOBEYHOCTD MOKPBITHSL.

Hanpiienue MOXHO OCYIIECTBUTH, Hampu-
Mep, MpU MOMOIIM TAaKUX YCTPOMCTB, Kak IuIa3-

MOTPOHBI, I'a30IIJIa3MCHHBIC TOPCJIKH, JYT'OBBIC MC-

TaJUTM3aTOPbl U ACTOHALMOHHO-TA30BbIC MYIIKU. B o =
Cankr-IletepOypre Tak ObUTH pecTaBpUPOBAaHBI MHOTHE TTAMSTHUKH.

Bonpocul ona oocyycoenusn:

— 3alUTHBIN CIOM METAJUTMYECKOTO MOPOIIKOBOTO MOKPBITUS SIBJISIETCS PBIXJIBIM, COIEP-
KUT MHOTO MYCTOT U MOP U MPOHUIAEM JUIsl BHELTHEH aTMocdephl U colepiKalleiicss B Hel Biary.
[Ipu KakuX YCIOBUSX OH OYAET BBINOJHATH 3aIIMTHYIO (YHKIUIO: TIPH 3aIOJTHCHUU TIOP M IYCTOT
CHelHabHBIMY MpenapaTamMu, MPemsTCTBYIOUMMI KOPPO3HH 3aIUTHOTO CJIOS, MPU OKpalTMBAaHUU
MTOKPBITUSL KPACKaMHU WJIH SMAJISIMH, IPU YCIOBUH TMPOTHUTKU TTOBEPXHOCTH MHTHOUTOPAMH KOPPO-
3UH WK MTPU TOBTOPHOM HAHECEHUH MOPOIIKOBOTO 3aIIUTHOTO CJI0SI?

— MoryT 1 6bITh UCTIOTIB30BaHbI OMIMCAHHBIE TEXHOJIOTUY JJIS 3aIIUTHl TAMSITHUKOB, BbI-
MOJIHEHHBIX U3 KamHsA? [louemy?

— Tlouemy CKyIbOTYpHBIE KOMIIO3HUIIMU PAa3MEIIAIOT JTUIIb HA MACCUBHBIX (PYHIAMEHTAX:
JUIs 00ecTieueHHs] YCTOMYMBOCTU CKYJBNTYPHI, IS PAaBHOMEPHOTO PACIPECICHUS BECOBOMU
Harpy3Kd Ha TPYHT, JJIS YBEJIMUEHUS BBICOTHI CKYJIBITYPHI WM JUTSl 3AIIUTHI CKYJIBITYPHI OT BaH-

ajoB?

Texct 2
I'azupoBanue BoabI

Yrnexkucasiii ra3 wim CO», IBYOKUCH YTIIepoia, TMOKCHU]T YTIepo/ia, OMKapOOHAT MCTIOJb3Y-

eTcs Uil MPUTOTOBJIEHHUS] TA3UPOBAHHBIX HANMUTKOB. ['a3MpoBaHHBIE HANMTKHU, OCOOEHHO OXJja-
KJICHHbIE, OBICTpEE U MOJHEE YTOJNSAIOT KaXAy. [l yToleHns jKaXabl YeJIOBEK BHIMMBAET MEHbIIIE
ra3upoBaHHON NMUTHEBOM BOJbI, YeM HerazupoBaHHOW. CerogHs B MPOU3BOJACTBE HANUTKOB YCH-
JIEHHO JKCIUTyaTHPYETCs OCHOBHOE CBOMCTBO YIJIEKHCIIOrO Ta3a — KOHcepBHpYloliee (oOe33apa-
KUBarolee, 1e3nHPUIHpYIolee, aHTUMUKPOOHOE), T.K. YIJIEKUCIIbIH a3 SBIsAETCS KOHCEPBAHTOM -
BEIIECTBOM, TYOUTENBHO JAECHCTBYIOUIMM Ha KUBbIE MUKPOOPTaHU3MBI, IPUCYTCTBYIOIIUE B MUThE-
BOU BOJIE.

VYrinekucnslid Ta3 U3MEHsET BOJOPOIHBIN noka3atensd (pH) Boabl, onpenensomui XxapakTep
XUMHAYECKHX M OMOJOrMYecKHX MpoleccoB. B 3aBucumocT oT BenuuuHbl pH MeHsieTcs CKOpoCTh

OHOJIOTUYECKUX peaKum”I, TOKCUYHOCTD 3arpsA3HAOIINX BCIICCTB U T. 1. I[J'DI MUATLEBOM BOABI OIITHU-

74



MaJIbHBIM cunTaeTcs ypoBeHb pH B nmamazone ot 6,5 no 8,5 (mo pekomenmanusiM Becemuproi op-
raHU3alK 3JpaBOOXPAHEHUsI - 7), OTKIIOHEHHE OT KOTOPOTO0 MOXET CYIIECTBEHHO OTPa3UThCS Ha
3araxe, PUBKYCE U BHEUIHEM BHJIE BOJbl. [Ipyu HachlllleHUU BOJIBI YIIIEKUCIIBIM Ta30M €€ YPOBEHb
KHCJIOTHOCTH Bo3pacTaet 10 pH=3,8.

Bonpocul ona obcysymcoenusn:

— Ilpu HarpeBaHuM ra3upoOBAHHON BOJIbI, ABJISIIOLIENCS BOJHBIM PACTBOPOM YIOJIBHOM KHC-
JIOTHI, BBIACNAIOTCS MY3bIpbKHU Ta3a. [loyemy: BbLensieTCsl paCTBOPEHHBIN B BOJE BO3IyX, 00pasy-
€TCsl BOJSHOM Map, B BOJHBIX pacTBOpax yrojibHas KHMCJIOTa HEYCTOMYMBA WM NpPU HArpeBaHUU
pazyiaraeTcs ¢ BbIIECJIECHUEM YIJIEKUCIIOro ra3za?

— JlakmycoBasi UHIUKAaTOpHas Oymara Npu MOrpy>KeHUH €€ B Ta3UpOBAaHHYIO BOJYy MEHSET
nBset. Ha xakoii?

— Menuku Ha OCHOBE MHOTOJIETHUX MCCIIEIOBaHUI U HAOJI0IEHUH ONIpeIeId TPOTUBO-
MOKa3aHus K yMOTpeOJICHUIO ra3upOBAHHOM MUTHEBOI BOJBI: HANIMYUE sI3BbI U ractputa. Kakosa
OCHOBHAasi IPUYMHA 3TOr0 OTPAHUYEHUS: HU3KHI, BBICOKU WJIM HOPMAJIbHBIA YPOBEHBb BOAOPOIHO-TO

noxasareis’?

Tema 3: @usuueckue coOCMOAHUA U UBMEHEHUS BEULECIE

Texcm Ona umenus:

IBOJIOUSA 3BE3]1

[lon nelicTBHEM cHUJI BCEMHUPHOTO MPUTSKEHHUS 00JaKO MEX3BE3HOIO rasa, COCTOSIIETO
IJIaBHBIM 00pa3oM M3 BOJOPOJa, CXKUMAETCS U HarpeBaeTcsl 110 3aKOHY coOXpaHeHus sHepruu. Ecnu
Macca o0Jaka JOCTaTOYHO BEJIMKa, TeMIepaTypa U JaBJIeHHE B LIEHTpe o0Jiaka JOCTUTAET 3Haue-
HUH, IPY KOTOPBIX HAUYMHAIOTCS TEPMOsIICPHBbIC PEAKIMH CHHTe3a, B PE3yJbTaTe KOTOPBIX BOJO-
poxa nmpeBpamaerca B renuil. Tak poxaaercs 3Be3aa.

Co BpeMeHeM (Ha 3TO MOT'YT YHTH MUJUIMApP.IBI JIeT!) BOJOPO/ B IEHTPAJILHOW YacTH 3BE3/IbI
BBIFOpaeT, U o0paszyeTcs reauenoe syipo. Ho 3Be31a nmpu 3TOM He TacHET, MOTOMY 4TO I'elIuil Toke
ABJIAETCS AJIEPHBIM TOIUIMBOM: IIPU JOCTATOYHO BBICOKOM JABJIEHHWU M TEMIlepaType cBblme 15
MUJUINOHOB I'PaJyCOB HAUMHAIOTCS TEPMOSIIEPHBIE PEAKIIMH, TIPU KOTOPBIX I'€JINH MpEeBpalIlaeTcs B
yriepoa. IIpu sTom Temmeparypa sipa emie 6onblie Bo3pacTaeT. Hakoner gaBineHue, Bo3pociuee
BCJIEJICTBHE HOBBIX TEPMOSICPHBIX PEAKIIMHA, CTAHOBUTCS HACTOJIBKO OOJIBIIMM, YTO Hapy>KHbIE
CIIOM 3BE€3/Ibl OTOpachIBAIOTCS Ha OOJIBIIIOE PACCTOSHUE OT si/ipa, a UX TeMmIleparypa 3HaYUTEIbHO
YMEHBIIIAeTCs: 3Be€3/Ia MPEBpAILAeTCs B KPACHbI MMraHT (KpacHBIMU MX Ha3bIBAIOT 3a MX LIBET, a
TUTaHTaMU — 32 UX KOJIOCCAJIbHBIE pa3Mephl). Macca HEKOTOPBIX M3 3TUX 3BE€3]l CpaBHUMA C Maccou
Connua. Co BpeMEHEM OCHOBHOE TOIIMBO TEPMOSJAEPHBIX PEAKIMI-BOJOPO U T'€JIUH — BBITOPAET.
BHemnue ciou 3Be311bl, paclIMpsACh, YJIETAIOT, a 3B€3/ja 3HAYUTEIIBHO YMEHBILIAETCS B pa3Mepax U
npeBpaliaercs B 0enblii KapJuK. besblii IBET 3B€3/1bl YKa3bIBa€T Ha TO, YTO TEMIIEPATYpA Ha €€
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MMOBEPXHOCTHU BBIIIE TeMIiepaTypbl moBepxHoctu ConHia. TepMosiiepHbie peakiiuu B 6€710M Kapiu-
K€ Y€ MOYTH HE UAYT.

Ecnu macca siapa 3Be3/b1 peBblimaeT Maccy CounHna 6osee, yeM B mostopa pasa (Oenblid Tu-
raHT), 00YCJIOBJICHHOE CHUJIaMHU TATOTCHHSI IaBJICHUE B sJIPE 3BE3/bl CTAHOBUTCS CTOJIb OTPOMHBIM,
YTO OHO Kak OBl «BJIaBIIMBACT» JICKTPOHBI B MPOTOHBI, B PE3YyJIbTaTE YEro 00pa3yroTCsl HEUTPOHBI.
Tak BO3HUKAeT HeMTPOHHAA 3Be3/1a, KOTOpPasi COCTOMT B OCHOBHOM W3 HeWTpPoHOB. Macca Ta-
KOM 3B€3/Ibl MOXET OBITh CpaBHUMOM ¢ Maccoit CoJiHIIa PU TMaMETPE B HECKOJIbKO KHJIOMETPOB!
[InmoTHOCTh HEHTPOHHOM 3BE37bI OJIM3KA K TUIOTHOCTH aTOMHOTO siapa: 1cMm3 BeliecTBa Takol 3Be3-
Il CPaBHUMA C MAacCOil HECKOJIbKHMX TPY)KCHBIX TOBAapHBIX BaroHoB. OOpa3oBaHWE HEHUTPOHHOM
3BE€3/IbI MPOUCXOAMUT 3a JOJIU CEKYHJbl U COIMPOBOXKIAETCS B3PHIBOM HEBEPOSITHOM Cuiibl. Takue
B3PBIBBI HA3bIBAIOT BCITBIIIKAME CBEPXHOBBIX.

Ecnm macca 3Be3/1p1 3HAaUMTENBHO MpeBbinaeT Maccy ConHIla, TO CHIa TPAaBUTALIMH «3aCTaB-
JIAE€T» 3BE3JYy CKHUMAThCA JaKe IOCJE TOTO, KAK OHA CTAaHET HEUTPOHHOM 3Be3aou. M Hacrymaer
MOMEHT, KOTJla CHJIa TSTOTEHHs] CTAHOBUTCSI HACTOJIBKO OOJBILION, YTO OHA «HE BBITYCKAaeT» Hapy-

Ky JaxKe ceer! B TakoMm CJIydac 3BC31a MpeBpaAIACTCA B « YCPHYIO AbIPY».

3aoanusa:

1.3anonHUTE B OJIOK-CXEME MPOIMYIICHHBIE 3BEHbS MPOIIEeCC:

1) DBosromus 3BE3/1bI ¢ Maccoii, 6mu3Koi k Macce CosHIa

O6nako | ’
paspe’keHHOro — P 3Be3ma —» ? —» ?
MeJK3BeIHOTO Ta3a ’

2) DBOITIOLHUS 3BE3JIbI C MACCOM, CYIIECTBEHHO OobIneit Macchl CoHIIA

Odnako ‘
paspeskeHHOro —® Benpli THTaHT — P ? — ? — ?
Me3K3BeIHOTO Ta3a ‘

2. Beigenure 2-3 npo6aemsl, ¢ KOTOPBIMH, IO BallleMy MPEICTaBICHUIO, CTAIKUBAIOTCS aCT-
podusuku npu uydennu 3se3. OOOCHyHTE CBOC MHEHUE.

3. CocraBbTe CHUHKBEWH Ha TeMy «UepHas aAbIpa»

4. ITpoBeauTe NOMAIIHUE SKCIIEPUMEHTBI U IPUIYMalTe KaXA0My U3 HUX Ha3BaHUE:

OkcnepumenT 1: B mom-nutpoBoii 6aHKe MUTHEBOW BOABI PACTBOPUTE IMOJOBUHY YailHON
JokKKH cosid. Haeiite 4acTh CONSTHOrO pacTBOpa B MJIACTUKOBBIA CTaKaH, a OCTABIIYIOCA BOAY HE

BBUIMBATE U3 OaHKK — OHA MMOHA00HUTCS B KOHIIE OIBITa. BEIPEKbTE B MOPOJIOHOBOI ry0Ke yrioy0-
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JICHWE T0JI CTaKaH Ha IOJIOBHHY ee BBICOTHL. CTakaH JOJDKEH BXOAMTH B yriyOiieHHe 0e3 3a3opa.
CrakaH c COJSTHBIM pacTBOPOM Ha C/AEJTaHHOW BaMH IMOJICTaBKE MOMECTUTE B MOPO3UJILHYIO KaMepy
XOJIoMIIbHUKA. Yepes3 KaKablil yac CMOTPUTE, Kakas 4yacTh BOAbI 3amep3iia. Korna 3amep3Her npu-
MEpPHO OJ[Ha TPETh pacTBopa (Jea OyAeT BBEpXY), BBIHBTE CTaKaH U3 MOPO3WIBHON Kamepbl. AKKY-
PaTHO BBIHBTE JIE/ U IIOJIOKUTE €T0 B TAPEIIKY, MOJOKIUTE IPUMEPHO 5 MUHYT, IOKA JIE/ CIeTKa

noaraet. Crelite 00pa3oBaBIIyIOCS BOIY, IO-
CJIe 4ero IOJIOKUTE JIeA B IYCTOW CTakaH U
MOJIOK/IUTE, TIOKa OH IIOJIHOCTBIO pacTaer u
HarpeeTcss /10 KOMHATHOM TeMIepaTyphl.
CpaBHuUTE Tenepb COJIEHOCTh OCTABIEHHOTO B
0aHKe COJITHOTO pPacTBOpa M BOJIBI, 00pa3o-

BaBIeiicsa n30 apaa. Cruenanre BBIBOI U OITH-

IINUTE €1O0.

OkcniepuMeHT 2: B mon-nmutpoByro 0aHKY BOJABI KAITHUTE HECKOJIBKO Kamellb YePHON TYILIH U
XOpomIo nepemeniaiite Boay. Haneiite yacth 3arpsi3HEHHOW BOJIbI B TUIACTHKOBBIN cTakaH. OcTaB-
masicsi B 0aHKe BOJA MOHAIOOHUTCS B KOHIIE OIBITAa. BBIpEeXKbTE B MOPOJIOHOBOM I'yOKe yriyOJieHHe
IOJ1 CTaKaH Ha IOJIOBUHY €€ BbICOThI. CTakaH JOJKEeH BXOAUTH B yriryoneHnue 6e3 3a3opa. CtakaH ¢
3arpsiI3HEHHON BOJON Ha CAENaHHOW BaMU MOJICTAaBKE MOMECTUTE B MOPO3WIBHYIO KaMepy XOJo-
nuiIbHUKA. Uepes KakIplii 4ac CMOTPHUTE, Kakas 4acTh BOJBI 3amep3ia. Korma 3amep3HeT mpumMepHo
OJIHa TPETh pacTBopa (Jieq OyneT CBepXy), BHIHBTE CTaKaH M3 MOPO3WIBHON Kamepbl. AKKYpaTHO
BBIHBTE JIE/ U MOJIOKUTE €ro Ha Tapesiky. CrenaiTe BBIBOJA U 3aITUIIUTE €T0.

Bonpocwl ona oocymcoenusn:

— B ocHOBY KakuX MPOMBIIIIEHHBIX TEXHOJIOTUH MOTYT OBITh TOJIOKEHBI OOHAPYKEHHBIE
BAMH SIBJICHUS?

— Kakwue rio6anapHbIe Hp06JIeMLI MOKHO pCHIUTL C HCIIOJIB30BAHUEM 3THUX TEXHOJIOTHIA?

Tema 4: Ixonozuueckue cucmemot
Texcmul 0na umenus:
Texcer 1
HckyccTBeHHBbIE IKOCUCTEMBI
HckyccTBEeHHBIE SKOCHCTEMBI — DKOCUCTEMBI, CO3/IaHHbIe YeloBekoM. [IpocTeiimum npume-
POM TaKoro poja MOXET CIY>KUTh aKkBapuyM. B HeM nMeroTcs pacTeHusi, ocyliecTBIstonme Gporo-
CUHTE3, pbIObI WK ApYyrue *KUBOTHbIE, MUKPOOPIaHU3MBI, IiepepadaThIBAIOIINE MPOIYKThI KU3HE-

NEeATEIbHOCTH )KUBOTHBIX. HO akBapuyM He SIBJIIETCS CAMOCTOSTEIIbHON YCTOMYMBOM CUCTEMOM, T.
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K. OH HYX/IaeTcs B OCTYIIJICHUN OIIPEJICIEHHBIX BEIIECTB U3BHE, HAIIPUMED, KOpMa JUIs pblO, U
BBIBEJICHHSI YaCTU MPOIYKTOB ITyTEM 3aMEHbI WIH (PUIBTPALIUU BOJIBL.

OcHOBHBIE 0COOEHHOCTH UCKYCCTBEHHBIX 3KOCHCTEM:

1) BoJIBIIMHCTBO HCKYCCTBEHHBIX YKOCHCTEM SIBJISIOTCS TeTEPOTPOPHBIMH, T.€. OTPEOIIs-
IOLLMMU OPTaHUYECKUE BEIIECTBA (TOTOBYIO IHIILY) U3 BOJIBI.

2) WckycCcTBEHHBIC DKOCHCTEMbBI IMECIOT HE3aMKHYTBIN IIMKJI OOMEHA BEIECTB U SHEPTUU.
YacTp MUOIEBBIX LEMOYEK B TAKUX DKOCHCTEMAaX pa3pyllaeTcs, U, KaK CIEICTBHUE, YEIOBEK CTaHO-
BUTCS 3BEHOM 3KOCUCTEMBI, 0OeclieurBas yCTpaHEeHHEe NPOJYKTOB paclaja, co3aaBas KoM(OpTHbIe
yclIOBUS cyllecTBOBaHHUA. Llenu nutaHus B akBapuymax KOPOTKHE M XapaKTEPU3YIOTCS HAIUYUEM
2-4-X 3BCHbEB.

3) UckyccTBEHHBIC 3KOCUCTEMbI XapaKTEPU3YIOTCS BUOBOI MaIOYHCICHHOCThIO. JlelCcTBH-
TEJIbHO, YEJIOBEK B aKBaApUYME CO3/1a€T SKOCUCTEMY JUIsl 00€CIIeYeHHsI CYLIECTBOBAHUS OJJTHOTO WIIN
HECKOJIbKUX BUJIOB PbIO U paCTEHUH.

HopmanbHoe (pyHKIIMOHMpOBaHME aKBapuyMa BO3MOJKHO JIMIIb B YCJIOBUSAX PaBHOBECHOI'O
COCTOSIHUSL OMOJIOIMYECKOM CHUCTEMbI NPU ONTHMAIBHBIX MapaMeTpax cpeiabl. B cTaHoBieHuu u
MOJJIEP’)KaHUU PAaBHOBECHS MPUHUMAIOT y4acTUE BCE BOJHBbIE OpraHU3Mbl (pbIObI, amMmpuOuu, Mo-
JIOCKM W JIp.), pacTeHMsl (BBICILIME PACTEHMsI U BOJOPOCIHN), OJAHOKIETOYHBIE MHUKPOOPraHU3MbI
(OakTepuu, npocreiimue). Maneiinee HapylieHue 6anaHca B CCTEME BEIeT K IOTepe paBHOBECHS,
YTO BKJIIOYAeT MEXaHM3Mbl, HallpaBJIeHHbIE HA CTa0MIn3aluio 6uocuctemsl. [Ipn HEBO3ZMOKHOCTH
BOCCTAHOBJICHMs OanaHca, akBapuyMHas OuocrucreMa ruOHeT.

Bonpocwt ona oocyscoenun:

— KucnorHocts Boabl pH oka3biBaeT Oosibllioe BIUsSHUE HA OMOXUMUYECKUE U Ouoornye-
CKHE TIPOLIECCH U MMEET BaXKHOE 3HaueHHE B )KHU3HM pbIO. B mpomueccax ¢orocuHTesa, nporekaro-
IIMX Ha CBETY, paCTEHUs MOTPEOAIOT YIIIEKUCIbINA ra3, 4To noselmaer yposeHb pH. Houbto kuc-

JIOTHOCTH BOJIBI MIOHMKAETCS, YTO CBSA3AHO HE TOJBKO C OTCYTCTBHEM (DOTOCHHTE3a, HO U C BBIJIETIE-
Huem CO» 1ipu AbIXaHUU pacTeHHil. MHOTHE pBIOKI BIIOJIHE 0€30071€3HEHHO TTEPEHOCST OTKJIOHEHUS

KHCIIOTHOCTH BOJIBI OT HEUTpanbHOTo mokazarens (pH= 7-8). 310 00bsCHAETCS Te€M, YTO OpPraHU3M
MMeEeT LIETIBIN Pl CHCTEM, CTIaKUBaOIMUX konebanus pH. OgHako pe3koe M3MEHEHHEe KUCIOTHO-
CTH BOJIBI MOXKET CTaTh MPUYNHON rudenu pe1o. [Touemy?

Mexny KakuM# OOUTATENsIMU aKkBapuymMa MOXET BO3HUKHYTh KOHKYPEHIUSI : BHJAMHU CO

CXOJHbIMHU l'IOTpe6HOCT$[MI/I, BUJaMH, U3BJICKAIOIUMMU I10JIB3Y M3 CBA3U APYT C APYIrOM, XHUITHUKA-

MH U KEPTBAMH, IapA3UTaMU U XO351€BaMHU?

3aoanua:

19
KonkypeHnus — 3T0 B3aUMOOTHOIICHHS aKTHBHOTO COPEBHOBAHMS MEKAY OCOOSMH OTHOTO WM Pa3HBIX BHIIOB
€O CXOAHBIMH TIOTPEOHOCTSIMHU 32 CPEICTBA CYIECTBOBAHUS U YCIOBUS Pa3MHOXKEHUS.
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1. AkBapryMHBIE PaCTECHHUsI pa3pacTaloTCsl HaJ BOJOW WJIM TUIABAIOT HAa MOBEPXHOCTH, TJIE
ocBelieHne 0oJiee HHTEHCUBHO M TJI€ OHU JIOTIOJIHUTEILHO TIOIYYal0T YIIIEKHUCIIBIN ra3 u3 arMocde-
pbl. B iporiecce ¢oTocuHTe3a MOJIEKYIIbI XJIOpO(UIIIA PACTCHUI CTAHOBATCS HAN0O0JIee aKTUBHBIMH
IIPU OCBEUICHUH (POTOHAMHM C JTMHOW BONHBI U3 nHTepBasia or 600 nmo 700 HaHOMeTpOoB (00JACTH
OpaAH)KEBOTO M KPACHOTO IBeTa). DTO HamOoJiee BaXKHBIA CBETOBOHM TUANa30H JUIi HWHTEHCHBHOTO
pocTa JTUCThEB U OCEBBIX OPTaHOB pacTeHuid. Ha pucyHke npuBeneHbl rpaduKu 3aBUCUMOCTH OTHO-

CHTEJIbHOM MHTEHCHUBHOCTH CBETa OT TOJIIUHEI CJIOS BOJBI B aKBApUyM€ IJIs1 U3JTYUYCHHS Pa3HBIX

ILIBETOB.
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Depth of Water (m)

Hcnonb3ys 9TH naHHbIE, 00BACHUTE, IOYEMY PACTEHUS, KOTOPBIE BO BPEMs CBOETO JKU3HEH-
HOI'O OUKJIA ITOCTOAHHO HOFPY)KGHBI B BOI[y Ha I[OCTaTOLIHyI-O FJ'Iy6I/IHy, qaCTO HUCIBITBIBAKOT HEC-
XBaTKy JOHUOKCHUIa yrnepona 1 HEAOCTAaTOK OCBCUICHUsA, U HE MOFYT }IOCTI/IFHYTI) H€O6XOJII/IMOFO
ypoBHS (OTOCUHTE3A.

2. Jln HOpManbHOrO (PYHKIIMOHUPOBAHUS akBapuymMa HEOOXOJAMM KOHTpoJib ypoBHs pH.
HepCLII/ICJ'II/ITC BO3MOXHBIC CHOCO6I>I I/I3MepeHI/I$[ ypOBHSI KHUCJIOTHOCTU BOABI. HpOBeI[I/ITe IIOUCK B
paSJ'II/I‘-IHBIX HNCTOYHHUKAX HHq)OpMaHHH [0) HpPIpO}IHI)IX I/IH)II/IKaTOan ypOBHfI KHUCJIIOTHOCTU BOJBI.
OueHuTe BO3MOKHOCTD UX UCIIOJIb30BAHMS B aKBApUyMax.

Tekcer 2

J1is 00bsicHEeHUSI BRIMUPAHUS TMHO3aBPOB, KOTOPOE MPOU30IILIO IPUMEPHO 65

MMJIJIMOHOB JICT Ha3al, ObLIH BBIIBUHYTBI IBC I'MITIOTC3bI:

I'mnore3a A (cTOJIKHOBEHHE C ACTEPOUAOM)

I'mnore3a B (u3Bep:keHUs BYJIKAHOB)

JluHO3aBpbI HCUe3H, IOTOMY UTO FpOMaj-
HBIN acTEpOU] CTOJIKHYICS ¢ 3emiiel. B pe-
3yJIbTaTe CTOJIKHOBEHUS HAYAINCh MTOXKAPHI U
BBIOPOCHI 00JIAKOB MBUIH U CaXH. 3aTeM I10-
CJIeI0BaJl JJINTENbHBIN TIEPUOJT TEMHOTBI, KO-
TOPBII NPUBEN K TOMY, YTO CYIIECTBOBAaHUE
pacTeHH cTano MPaKTUYECKH HEBO3MOXK-
HBIM.

JnHO3aBpbI UCYE3IU TOTOMY, YTO MPOU30-
IO MHOTO CHJIbHBIX U3BEPKEHUI BYJIKAHOB.
B pesynbpTaTe n3Bep)keHU HaYaIUCh TTOXKa-
PBL, ¥ BBIOPOCHI 00JIAKOB MBLTH M CAXKHU. 3aTEM
MOCJIEIOBAJ TUTEIBHBIN MEpUO] TEMHOTHI,
KOTOPBIN MPUBEJ K TOMY, YTO CYyILIE€CTBOBa-
HUE€ PaCTeHUH CTAJIO NPAKTUYECKHA HEBO3-
MO>KHBIM
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VY4ensle, MPOBOS UCCIEAOBAHUS 10 3TUM JABYM T'MIIOTE3aM, OOHAPYKUITU TPU CIIETY-

omux (akTa:

Paxr 1 daxkr 2 Pdakr 3

Ot ynapa actepousa (B ropHbIx mopogax, 00pa3oBaBITUXCS OkoJ10 65 MUJUIMOHOB JIET
OKOJIO 65 MHJTHO- (65 MUJUIMOHOB JIET Ha3aJ1, OYCHb BRICOKHI |Ha3a] 00pa30BauCh CIOU
HOB JIET Ha3a/1 BOJIU- |ypOBEHb COACPIKAHUS UPUAUS. DIEMEHT  [CaXXH. DTHU CIOU

3u Mexuko 00pa3o- |upuauii peako BCcTpedaeTcsl Ha MOBEPXHO- |0OHApYX WK HA 3eMJIe B

BAJICSI OTPOMHBIN CTH 3eMJIH, HO B TO K€ BPEMsI HaXOIUTCs  |pa3HbIX MecTax. Caxa
Kparep. HUOKE IOBEPXHOCTH 3€MJIU, B €€ MAaHTUH. |o0pa3zyeTcs, KOraa ropst
Taxke ero HaxoJAT B ACTEPOUIAX. Jeca.

Bonpocwul ona oocyscoenusn:
Kakyro u3 rumore3 moAaTBep:KAaeT KaKIbld K3 3TUX Tpex (akTtoB? OOBenute «A»
(CronkHoBenue ¢ acrepounom), «By» (M3Bepkenus BynkanoB) mwim «O0e» (00e TUoTe3sl) B
K10l cTpoke. OOOCHYIWTE CBOIO MO3UIUIO, MCTIONB3YsI MPU HEOOXOIUMOCTH WH(OPMALIHIO

U3 Ipyrux UCTOYHHUKOB

DakT
A B |1. O6pa3oBanue kparepa
A B P.Upuauii B ropHbIX Opoaax
A B B.Cnou caxu
3aoanusn:

1. Tak kak AMHO3aBPHI BBIMEPIIH, UX MOKHO OOHAPYXHUTb TOJIKO B BHJE HCKOIAEMbIX
OCTaTKOB. BepHbl W11 HEBEPHBI CIIEAYIOIINE YTBEPKACHHS 00 UCKoIaeMbIX ocTaTkax? OOBenuTe

«BepnHoe» nnu «HeBepHOe» HAPOTUB Ka)JI0r0 YTBEPKICHMUS.

YT1BepKaeHus BepHoe niu HeBepHoe
bbutn HallAEHBI OCTATKH UCKOITAEMbBIX PACTEHHI, KOTOPBIE KUJIU 10 Bepnoe / HeBeproe
BBIMUpaHUs JUHO3aBPOB

MO’KHO HaliTH UCKOIMAEMBbIE OCTAaTKH BUJOB, KOTOPBIE )KUBYT B Bepnoe / HeBeproe
HAaCTOSIIIEE BPEMsI
[Tpouecc popmupoBanus Ha 3eMile HCKOMIAEMbIX OCTaTKOB B Bepnoe / HeBepHoe
HACTOSIEE BPEMs HE IIPOUCXOIUT

2. UToObI MOJIYYHThb 0oJiee TOUHOE MMpEACTAaBJICHUC O CPEAC 00OMTaHMS U SKOJIOTHU 3€MIIH B
MPOIIOM, I'€OJIOTH U3YyYalOT T'OPHBIC ITOPOABI U UCKOIIACMbBIC OCTATKHU. HCKOTOpBIC N3 BO3MOKHBIX
HAaXOJOK YUCHBIX U CACIIaHHBIX UMU BBIBOJOB ITPUBCACHBI HUKC B Ta6m/1ue.

Crenyer a1 KaXIblid BBIBOJ U3 COOTBETCTBYIOIIMX HAXOH0K?

Haxoaxn Mo:kHO J1M cAenaTh cieaylouye BbIBOAbI? Ha/Het?

B ocanounsix nopogax npu-  |Koraa-To Ha 3TON TEPPUTOPUM KUIJIU Pa3HbIE BU- Ha/Her
OpEeXHBIX 30H HailleHb! OTIe- |Ibl JMHO3aBPOB
YaTKU CJIEZIOB Pa3HBIX BUIOB
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JMHO3aBPOB
Ha repputopun 6sum1 00Ha- (B mpomutom Ha 3T0if Tepputopun npoxoawia uH- | Jla/ Her
pYyXeHbI He()Th M KAMEHHBIH  [TEHCHUBHAsI ByJIKAHWYECKas eI TeIbHOCTD

yroJib

Ha Bepmmnax ropHoii cucre-  |['Opbl BO3HUKIIN B pE3yNbTaTe MOJHATHS THA MO- Ha/Her
MBI HaliJICHbI OKaMEHEJIbIE P51, BBI3BAHHOTO JBMKCHUSIMM IIJIUT 36MHOU KOPbI

OCTaTKH

Tema 5: Hacneocmeennocmo 0uonocuuecKux
oovexkmoe Texcmol 01 umenus:

Teker 1

I'ennass Mogupukanus pacreHui

I'enernuecku MoauduuupoBaHHbiii opranusm (I'MO) — opraHu3M, TEHOTHIT KOTOPOTO ObLI
UCKYCCTBEHHO H3MEHCH IIPU IMOMOIIM METOJOB TI'€HHON WH)KEHEPUH. OTO OIPEAEICHUE MOXKET
IPUMEHATHCS Ul PaCTeHUH, )KMBOTHBIX U MUKPOOPraHU3MOB. ['eHeTnueckas Moaudukanus oTiu-
qaeTcs LieJCHANpaBICHHbIM U3MEHEHUEM I€HOTHUIIA OpraHu3Ma B OTJIMYHME OT CIy4alHOro, Xapak-
TEPHOI'O /Il €CTECTBEHHOI'O0 M MCKYCCTBEHHOI'O MYTallMOHHOIO nporecca. OCHOBHBIM BUJOM I'e€He-
TUYECKON MOAM(UKAIIMN B HACTOSIIIEE BPEMS SIBJISICTCS MCIOJIB30BAHUE TPAHCTEHOB IS CO3JIAHHUS
TPAHCT€HHBIX OPraHU3MOB. TpaHCreHe3 — 3TO MPOIecC BBEJCHUS YEIOBEKOM JMOO MpUpoaoil duy-
KEPOJHOIO I'€Ha, Ha3bIBAEMOI'0 TPAHCI'€HOM, B KMBOH opraHusM. [Ipum 3TOM opranusm mnosydaer
CBOMCTBA, KOTOPBIE OH MOXET Ie€pe/laBaTh NOTOMCTBY.

B cenbckoM xo3siicTBe U nuIIeBOM MmpoMbliieHHocTH ol ['MO noapasymeBaroTcst TOJIbKO
OpraHu3Mbl, MOJIU(ULIMPOBAHHBIE BHECEHUEM B UX FT€HOM OJIHOTO MJIM HECKOJIbKMX TPAaHCT€HOB.
I'eHHas MHXXeHEepUs KCIOJIb3YEeTCs JJIs CO3JaHMsI HOBBIX COPTOB pacTE€HUM, YCTOWUYMBBIX K HeOusa-
TONPUATHBIM YCIOBUSAM CpPeAbl M BpEAUTENAM, 00T atoIuX JYyYIIUMU POCTOBBIMU M BKYCOBBIMU
KadecTBamu. 3a niepuos ¢ 1996 roma mo 2013 rox miiomniaau, 3aHATHIE MO/ BO3/ICIIBIBAHUE TCHETH -
4eCKH MOJIM(UIIMPOBAHHBIX pacTeHuH, yBenuunianch B 100 pa3 u cocraBuiu B mupe 6osee 170 mitH
ra.

[Iporecc cuHTE3a reHOB B HAcToslIee BpeMs pa3paboTaH OYEHb XOPOLIO U JaKe B 3HAYM-
TEJILHOW CTeNeHH aBToMaTH3upoBaH. CyIIecTBYIOT CHelMalbHbIe annaparsl, CHaOkeHHbIe DOBM, B
MaMSATH KOTOPBIX 3aKJIaJbIBAIOT NMPOTrPaMMbl CHHTE3a Pa3IMYHBIX HYKJICOTH/IHBIX MOCIIEI0BaTENb-
HocTel. YTOObI BCTPOUTH T€H B BEKTOP, HCIOIb3YIOT (EPMEHTHI — PECTPUKTA3bl U jJurassl. C mo-
MOIIIbIO PECTPUKTA3 T€H M BEKTOP MOKHO pa3pe3aTh Ha Kycoukd. C IMOMOIIBIO JIUra3 Takue Kycou-
KU MOXHO «CKJIEUBATh», COCUHATh B MHOW KOMOMHAIINU, KOHCTPYUPYS HOBBIM I'eH WIN 3aKJII0uast
ero B BekTop. IlomynspHbIMM MeTOaMU BBEIEHUS BEKTOPA B KIETKY PACTEHUH SIBISIETCS MCIOJb-

30BaHHE€ OCOOBIX MOYBEHHBIX OAKTEPHIl UM T€HHOM MYILKH.
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TexHuka BBeJeHHs TeHOB B OakTepuu Oblia pa3paboTaHa MoCie OTKPHITUS SIBICHUS OakTe-
puanasHON TpaHchopmami. B 0CHOBE ATOro SBJICHHS JICKUT MPUMUTHUBHBIN IMOJOBOM MpoIIecC, KO-
TOPBIA y OakTepuil COMPOBOKIACTCS 0OMEHOM HeOombImMu (parmMeHTamu HexpomocomHon JTHK,
wazMuaaMy. [lna3MuiHpie TEXHOJIOTUY JIETJIN B OCHOBY BBE/ICHUS MCKYCCTBEHHBIX I'€HOB B OaKTe-
pHUaIbHBIC KICTKU.

B Hacrosiiee Bpems crieliMaTUCTaMH IMOJTY4YEeHbl Hay4YHbIE JaHHBIE 00 OTCYTCTBHM IOBBI-
[IEHHOM OIACHOCTH MPOJIYKTOB M3 T€HETUYECKH MOJIU(UIIMPOBAHHBIX OPraHM3MOB B CPAaBHEHHH C
MPOYKTaMHU, MOJYYEHHBIMUA U3 OPTaHU3MOB, BBIBEJICHHBIX TPAJAUIIMOHHBIMU MeTojamu. [1aBHbIM
BBIBOJI, BBITEKAIOUMI U3 ycuinii 6onee yeM 130 HayuyHO-HCCIEAOBATEIbCKUX IMPOEKTOB, OXBATHI-
BalOIIMX 25 JIET UCCIEAOBAaHUI M MPOBEACHHBIX C ydacTueM Oosiee yeM 500 HE3aBUCUMBIX HCCIIE-
JIOBATEIbCKUX TPYII, COCTOUT B TOM, YTO OMOTEXHOJOTMH U, B yacTHOCTH, MO kak TakoBble HE
OoJiee OMacHbI, YeM, HalpuMep, TPAIUIIMOHHBIE TEXHOJIOTUN CEJICKIINH PACTCHHIA.

Bonpocul ona obcysymcoenusn:

— UYto nM3y4aeT reHHast UH)KEHepusl, B OTJINYHE OT KIETOYHOM!?

— I';me u kak IpUMEHsETCsl UCKYCCTBEHHbIN MyTareHes?

— MHccrnenoBanus, CBS3aHHBIC C MEPECAAKON TeHa OaKTEpUii, CTIOCOOCTBYIOMIETO YCBOCHUIO
a30Ta U3 aTMOC(EPHOTO BO3/yXa, B TEHOTHII 3JIaKOB, IPOBOJISATCS B 0071aCTH MUKPOOHOJIOTHYECKO-
IO CUHTE3a, TEHHOW MJIM KJIETOUHOM MHKEHEPUH, & MOXKET ObITH B OMOXUMHU?

— I'me u korga BeI CMOXETE IPUMEHUTH 3TH 3HAHUA?

Teker 2

MyTanuun

OCHOBHOE CBOWMCTBO I'€HOB 3aKJIIOYAETCS B TOYHOM CAMOKOIHMPOBAaHUM, Oyarofaps 4emy U
MPOUCXOAUT HACIEACTBEHHAs IepeAadya MHOXKECTBAa IMPU3HAKOB OT poauTenen Kk aersaM. OpHako,
3TO CBOMCTBO 3TO HE SIBJIAETCS aOCOMIOTHBIM. ['eHbl 00/1aJat0T e11e U ClIOCOOHOCTBIO U3MEHSThCA,
proOpeTaTh HOBbIE CBOMCTBA. Takue N3MEHEHHs T€HOB Ha3bIBAIOTCS MyTalUsIMU. MyTali TeHOB
CO3/1al0T U3MEHUYMBOCTb, HEOOXOJMMYIO JISi HBOJIIOIMM >KUBOM Marepuu, MHOroo0Opasus (opm
XKU3HU. MyTallii BO3HHUKAIOT B JIFOOBIX KJETKaX OpraHu3Ma, HO MepelaBaThCs MOTOMCTBY MOTYT
TOJIBKO T€HbI TIOJIOBBIX KIIETOK.

[TpuunHBI MyTaIUil 3aKJIIOYAIOTCA B TOM, YTO MHOTHE ()aKTOpPhI BHEIIHEH CPelbl, C KOTOPHI-
MU Ha NPOTSHKEHUU KU3HU B3aMMOJIEHCTBYET Ka)Abl OpraHu3M, MOTYT HapyllaTh CTPOTYIO YIO-
PSAI0YEHHOCTH TpOoIlecca CaMOBOCIIPOU3BEIEHUSI T€HOB, XPOMOCOM B LI€JIOM, MPUBOJIUTH K OIINO-
KaM B Hacjel0BaHUU. B skcneprMeHTax yCTaHOBJIEHHI cieaytomye (akTopbl, BHI3bIBAIOLINE MyTa-
LIMU: MOHU3UPYIOLIEE U3JIyYEHUE, XUMUUECKUE BEILIECTBA U BbICOKas Temneparypa. O4eBUAHO, UYTO

BCE TH (DaKTOPBI UMEIOTCS U B €CTECTBEHHOM cpejic OOMTaHus YeloBeKa (HarmpuMmep, eCTECTBEH-
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HbIi ()OH paaMalui, KOCMHYECKOTO M3JIydyeHHs). MyTaluu CyIeCcTBOBAJIM BCErja Kak BIIOJIHE
0OBIYHOE MPUPOIHOE SIBJICHHUE.

Bynyun B cBoeil cytu ommbOkamMu B mepepade TeHETHYECKOro MaTepuala, MyTallii HOCST
CllyyailHbII M HEHaNpaBJIEHHBIH XapaKTep, TO €CTh MOT'YT OBbITh KaK IOJIE3HbIMHU, TaK U BPEIHBIMU U
OTHOCHUTEJILHO HEUTPAJIbHBIMU [UIsl OPraHU3Ma.

[Tosie3Hble MyTalMK 3aKPEILIAIOTCA B XOJ€ HBOJIIOLMHM U COCTABISAIOT OCHOBY IPOTPECCHUB-
HOT'O Pa3BUTHs KU3HU Ha 3eMJle, a BpeIHble, CHUKAIOIUE JKU3HECIIOCOOHOCTD, SIBIIAIOTCS KakK Obl
oOpatHO# cTopoHo Menanu. OHU JeKaT B OCHOBE HACIEACTBEHHBIX 00JE3HEH BO BCEM MX MHOIO-
oOpazuu.

MyTanuu fenarces Ha €CTECTBEHHBIE H HCKYCCTBEHHBIE. ECTECTBEHHBIE MyTallMi BO3HUKAIOT
HENPOU3BOJIBHO, @ UCKYCCTBEHHBIE - IIPU BO3/ICMCTBUU Ha OPTaHU3M Pa3JIMUYHbIX MyTareHHbIX (hak-
TOPOB PHCKa.

Paznuyaror:

1) 'eHOMHBIC MyTal[l — 3TO MYTAllMU KJICTOK, B PE3yJIbTaTe KOTOPBIX M3MEHSIETCS YMCIIO
XPOMOCOM, YTO BEJET K BOSHUKHOBEHUIO U3MEHEHUI B TEHOME KJIETKH. ' €eHOMHBIE MyTaluu CBsA3a-
HbI C U3MEHEHHEM YHCJIa XPOMOCOM B KIIETKE.

2) XpOMOCOMHBIC MYTal[MM — 3TO MYTAllMH, NPH KOTOPBIX MPOHMCXOAUT MEepPEeCcTpoiika
CTPYKTYPBI OTJICJIBHBIX XPOMOCOM, B pe3yjbTaTe Yero HabII0AA0TCs NOTepsl WM YIABOCHHE YacTH
TeHETUYECKOr0 MaTepuajga XpOMOCOMBI B KJIETKE, I3MEHEHUE OPUEHTAIlUN CErMEHTOB XPOMOCOM B
OTJIENBHBIX XPOMOCOMAX, & TAKXKE NEPEHOC YaCTH T'€HETUYECKOr0 MaTepuasa ¢ OJHOW XPOMOCOMBI
Ha IpyTy1o.

XPOMOCOMHBIE MYTaIH CBSI3aHbI C U3MEHEHUEM XPOMOCOMBI, 0OMEHOM yYacCTKOB HETOMO-
JIOTUYHBIX XPOMOCOM.

3) 'eHHbIC MyTAlMU — 3TO MYTAILlUH, IPU KOTOPBIX HJET U3MECHEHHE OIHOM WIIK HECKOJIb-
KHMX pa3jM4YHbIX YacTel reHa B KJeTKe. | eHHble MyTallii OXBaThIBAIOT OJIMH I'eH U OENIOK, KOTOPBIN
KOAUpyeTcsa 3TUM reHoM. Ha reHHOM ypoBHe M3MeHeHHMs nepBuyHoi cTpykTypsl JIHK renos non
JeficTBEM MyTalluii MeHee 3HaYUTENbHbI, YeM MPU XPOMOCOMHBIX MYTallUsAX, OJIHAKO T'€HHbIE MY-
TallMM BCTpedaroTcsi Ooee yacto. B pesynbraTe reHHBIX MyTalUi MPOUCXOAST 3aMEHbI U BCTaBKH
OJIHOT'O WJIM HECKOJIBKMX HYKJICOTHUJIOB, TYIUIMKALIMYA U MTHBEPCUU PA3JIMUHBIX YacTell T'eHa.

PeanpHas wactoTra MyTaluil JUid OTIENBHBIX I'€HOB YEJIOBEKA COCTABISAET B CPEAHEM OT
1:105 no 1:108. D10 3HAUUT, YTO MPUMEPHO OFHA U3 MUJIJIMOHA MOJIOBBIX KIETOK B KaXJ10M IOKO-
JIEHUW HeceT HOBYIO MyTauuioo. OJHaX/bl BOSHUKHYB, Ta UJIM UHAs HOBas MyTallUsi MOKET 3aTeM
IIepe1aBaThCs B MOCIENYIOUINE TOKOJIEHMS, TO €CTh 3aKPEIUIATHCSI MEXaHU3MOM HaCJeI0BaHUs, T10-
CKOJIbBKY OOpaTHbI€ MyTallii, BO3BPALLIAIOLINE I€H B HICXO/IHOE COCTOSIHUE, CTOJb K€ PEIKU.

3aoanus:
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1.YcTaHOBUTE COOTBETCTBUE MEXKY XAPAKTEPUCTUKON MYTallUU U €€ TUIIOM:

XAPAKTEPUCTUKA TUII MYTALIUU
A) BKIIFOUCHHE JIBYX JIMIITHUX HYKJICOTHI0B B Mosiekyry JJTHK 1) xpoMocomHast
b) xpaTHOE yBenn4yeHHE YMClla XpPOMOCOM B KJIETKE
B) napymienue nocneaoBaTeabHOCTH aMUHOKHCIIOT B MOJIEKYJIE 2) TeHHast
Oenka
I') noBoport yuactka xpomocomsl Ha 180 rpagycos 3) reHoMHast
J1) yMeHbIlIEHUE YncIa XPOMOCOM B COMAaTUYECKOM KIIETKE
E) oOMeH ydacTkaMu HErOMOJOTUYHBIX XPOMOCOM

2. B ogHOM U3 mipeiokeHnid TeKcTa «MyTalun» HauauTe ONTMOKY U UCTIPaBhTE €€:

a. MyTrannoHHass U'3MEHYHUBOCTh — OJMH M3 CIIOCOOOB YBEIIMYCHHS TEHETUYECKOTO Pa3HO-
00pa3us MOMyJISIHH.

0. ['eHHBIMU HA3BIBAIOT MyTAllMH, CBI3aHHBIC C U3MEHEHHEM HYKJICOTHIHON
MOCJIEI0BA-TEIBHOCTH OJHOTO KOHKPETHOTO T'eHa.

B. B TeueHune X13HU B KJIETKaX YeJIOBEKa IPOUCXOAUT MHOXKECTBO MYTaIlUi, OJHAKO OOJIb-
IIMHCTBO U3 HUX HE TMEPEIa0TCS TOTOMKaM.

r. IloroMkam MOTYT NepeaaTbCs TOJIbKO MYTAallUH, IPOUCXOAAIINEC B COMATHYCCKUX KIICT-

Kax.

3. HaiinuTe oK B IPUBEACHHOM TEKCTE.

a. MyTauusiMu Ha3bIBalOTCS HACJIEICTBEHHbIE N3MEHEHN B MosieKynax PHK.

6. EcTh MHOTO pa3HbIX BUI0B MyTallUii — T€HHbIE, XPOMOCOMHbIE, KOMOMHATUBHBIE, TEHOM-
HBIE.

B. MYTaIII/Iﬂ, BO3HUKIIIAasA B O)IHOfI U3 COMAaTHYCECKHUX KIICTOK, MOXCET HU3MCHUTH HACIIC/ -
CTBEHHBIE NMPU3HAKUA CAMOW ITOU KJIETKU M T€X YacTel OpraHu3Ma, KOTOphle 00pa3yloTcs U3 €€ mo-
TOMKOB.

r. Myranuu, npoucxoAsuiye B MOJOBBIX KIETKaX, U3MEHSIOT TOJIBKO TEHOMBI [IOTOMKOB.

. MYTaIII/II/I BBI3BIBAIOTCA MyTar€HaMu, CpCaAr KOTOPLIX, HAIPUMEP, PAAUOAKTUBHOC HU3JTY-
YCHUC, BOSH@IZCTBI/IC XUMHYCCKUX IMPErapaToB U Ap.

e. HebompImoe uncino MyTanuii OKa3pIBaeTCsl MOJIE3HBIM JIsI OPTaHU3MOB.

Tema 6: 300poeve uenosexa
Texcmol 012 umenus:
Texcer 1
HccnenoBatenu yCTaHOBUIHM, YTO Y CTYJIEHTOB, KOTOPBIC CIYIIATH MY3BIKY B HayIIHHUKAX
0oJee IByX 4acoB B JICHb M IMOCEIIATN JUCKOTEKH XOTS ObI OJMH pa3 B HEJIENIO, CITyXOBasi YyBCTBU-

TEJILHOCTh CHIKaJIach B cpeaHeM Ha 10 nermben. OcobeHHO y HUX YXYAIIaIoCh BOCIIPHUITHE 3BY-
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KOB ¢ yacTtoTamu OoT 3 1m0 6 kI'11. Jltomu mMoryt ciblmaTh 3ByKd B auara3one 9actot ot 20 I'm (0,02
kl'm) mo 15 x[', u MBI Hanbosee BOCIPUUMUNBHI K 3ByKaM ¢ dactoTamu oT 1 1o 6 kl'1. «OTtn va-
CTOTHI JKU3HEHHO Ba)KHBI, IOTOMY YTO OHHU JIENAIOT Pedb MOHATHON», - TOBOPHUT mpodeccop Pon-
Xoy, u3ydarouun cayXxoBble MEXaHU3MBI.

Y yenoBeka MOTYT ONpEAENUTh HalpaBlieHUE, OTKyAa MPUXOAUT 3BYK. UTOOBI sydiie
MOHATH 3TO siBJCHHE, mpodeccop X0y u3ydaeT 0COOCHHOCTH BOCIPHSATHS 3BYKa MAJICHBKUMU MY-
xamu, Ormiaochracea. DT MyXu OTKJIQJBIBAIOT CBOM Siilla HA cBepUKax. «CBEpUYKH MPOU3BOJISAT
3BYKH C 4acToTaMu OT 2 110 7 k[, ¥ MyXu TOYHO HACTPOEHBI Ha BOCIIPUSTHE 3TUX 3BYKOBY», - TOBO-
put Xoy. «/lins Myxu HEAOCTaTOYHO MPOCTO CcKa3aTh: «Ara, CBEpUYOK Tae-To 3aech». OHa JoMKHA
HalTH B OKPY)KaroIIEM IPOCTPAHCTBE OJHOTO HEBUIMMOIO CBepuka». B cBoeil nabopaTopun Xoy
MOCTPOUJI CTICIIMAIIBHYIO KJIETKY C JUHAMHUKAMHU Ha KOHIIAX, U3 KOTOPBIX MOTYT pa3faBaThCs TPeu
cBepukoB. OH HAOIIOAAET 3a MOBEACHUEM MYX, KOTJIa pa3/laloTCs 3BYKH U3 THHAMUKOB.

Bonpocul ona oocyymcoenusn:

— B crpokax 3 u 4 roBopuTCS O TOM, YTO HAWOOJbIIEE YXYAIICHUE CIyXa Y CTYIACHTOB
Habmonaercs B nuamnasone ot 3 1o 6 k['u. [louemy yxyamenue ciyxa, 0cCOOEHHO B 3TOM JIMaria-
30HE, MOKET OBITh TPOOIEMOI?

— B crpoxkax 9-10 onucan skcniepumeHT npodeccopa Xoy. Kakyro 0CHOBHYIO 11e1b CTaBUI
npodeccop Xoy, HaOIOAas 32 TIOBEICHUEM 3TUX MyX?

Teker 2
Busur k Bpauy

«3apaBcTBYiiTe, nokTOp. A mpumien k Bam, moTOMy 4TO 51 CUJIBHO KalUIAo. S KalUIso yxe
YeThIpEe JIHA, U C KAXKJBIM JHEM Kallellb YCHIUBaeTcs. Sl mpuHsT aHTUOMOTUKY, HO OHM MHE He T10-
MOTJIN.

«BBI paBUIIBHO CAENaid, YTO NPULUIM KO MHE. OJJHAKO Bbl HEMPABWIBHO MOCTYIWJIHU, YTO
MOMBITAIUCH CAMU Ce0sl JIEUUTh: aHTUOMOTUKY HUKOTIa HEb3s MPUHUMATh O€3 Ha3HaueHUs Bpaya.
S Bo3pMy y Bac npoOy ciroHbI ¢ 3aiHEl CTEHKU ropiia U OTHPAaBIIIO €€ Ha aHanu3. Takum oOpazom,
MBI CMOXEM Y3HATh, C YEM UMEEM JIEJI0, U sI CMOTY Ha3HAYUTh BaM NOJAXOJs1Iee JeueHue. B ocHOB-
HOM HMH(EKINH BBI3BIBAIOTCS OAKTEpUSMHU, BUpyCaMH U TpubamMu. AHTHOUOTHK JEUCTBYET Ha pas-
HbI€ BUJIbI OaKTepHil ¥ Ha TpObl. AHTHUOMOTHK HE pabOTaeT IPOTUB BUPYCOBY.

Bonpocul ona oocyymcoenusn:

— Jlmayor, mpuBEICHHBIN BHIIIE, TOBOPUT O TOM, YTO 3a00JICBIIHNI YE€TOBEK JIJIsl TOTO, YTO-
ObI M30aBUTHCS OT KallUIs, MPUHSIT aHTUOMOTHKH. Ha uTo U3 creayromero HemocpeacTBEHHO BO3-
JCHCTBYIOT aHTHOMOTHKH: Ha KaIllelb, Ha 00JIb, Ha OaKTEPHUH WJIM HA BUPYCHI?

— Kaxoit BbIBO MOXHO cliefaTh U3 JaHHOTO (akTa?

— I'me 1 xorga HEOOXOIUMO OYIET BCIOMHUTD U IPUMEHUTD ATO 3HAHUE?
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3aoanue:
Aumubuozpamma cionvl nayuenma
AHTHOUMOTrpaMMa ObljIa IMOJTydYeHa

KOI0HII MIKPOOPIaHIBMOB  ryTeM NOMEIIEHHS MUKPOOPTaHU3MOB 13
CJTFOHBI TIAITMEHTA B Yaky lleTpu.
bbutH MCTIONTE30BaHBI ATH AaHTUOUOTH -
koB — A, B, C, D u E. Cniyct4 Tpu iHst
KOJIMYECTBO MUKPOOPTaHU3MOB BBIPOCIIO,
HO HE BOJIM3M aHTHOMOTHKA, KOTOPBIM UX

yOuBaer.

MoxeT nu JOKTOp CACJIaTh CIICAYIOIINC

VYacToK, Ha KOTOPOM Oo6nacTs.

GonLuIe HeT comepxkamas ~ BPIBOJIBI M3 aHTHUOUOTPaAMMBbI CITIOHBI
-AHIT AHTHOHOTHK

MIIKPOOPraHInsMOB HaI_[I/IeHTa?

IIpaBWJIBHO JIM cAeJIaHbI CJIeAYIOLIMe BHIBOAbI, MCXO0/IS U3 IaHHBIX AHTH- da nnu Her

OnorpamMmbi?

Hwu ogue 13 aHTHOMOTHKOB HE MOXKET OBITh 3 (EKTUBHBIM MPOTUB MUKpoopra- [/la/ Her
HU3MOB, HalJICHHBIX B TOpJIE MAIMEHTA

AHTHOMOTHK A MOXET ObITh 3()()EKTUBHBIM IPOTUB MUKPOOPTaHNU3MOB, Ha/Her
HalJIeHHBIX B TOpJIe MalMeHTa

AnTnoOnotnk C MoxeT ObITh 3(p(PEKTUBHBIM TPOTHB MUKPOOPTAHU3MOB, Ha/Her
HalJICHHBIX B rOpJie MalueHTa

Tema: 3emnuvie npoueccsl U UUKJ/ibl

Texcm 0na umenusn:

ATMocdepa — okeaH Bo3Ayxa M OeClEHHBIH MPUPOAHBINA pecypc ISl MOJACPKAHUS KU3ZHH
Ha 3emie. K COXKaJICHUIO, YCJIOBCUECKaA NCATCIIbPHOCTh, OCHOBAaHHAA Ha HAaITMOHAJIbHBIX W JIUYHBIX
MHTEpecax, HAHOCUT BpeJl ITOMY OOIIEMY Pecypcy, UTO MPOSIBISIETCS B HUCTOIMIEHUH TOHKOTO 030-
HOBOTO CJIOSI, KOTOPBIN JEHCTBYET KaK 3alIUTHBIA SKpaH ISl )KU3HU Ha 3eMIle.

Mosekynbl 030Ha COCTOSIT U3 TPEX aTOMOB KHCIIOpPOJa B OTJIMYME OT MOJIEKYJ KHCIOpOa,
KOTOpBIE COCTOAT M3 JIByX aTOMOB KHCIIOpoaa. MoJieKylbl 030Ha Ype3BbIYAITHO pEeAKHE: UX MEHb-
1Ie, 4YeM JECSATh Ha KaXXIblii MUJUIMOH MOJIEKYN Bo3ayxa. OJIHaKO Ha MPOTSHKEHUH NOYTH MUJLITUAP-
Jla JIeT UX IPUCYTCTBHE B aTMOC(Epe UTpalio PEIIAIOIIYIO POJIb B COXpaHEHHH KH3HU Ha 3emie. B
3aBUCHUMOCTH OT TOTO, TJIeé OH HaXOJUTCs, 030H MOKET WJIU 3alllUIIaTh, WK HAHOCUTh BpPEl KU3HU
Ha 3emiie. O30H B Tponocepe (Ha BoicoTe 10 10 KM HaJ 3eMHOM MOBEPXHOCTHIO) — ATO ILTOXOM»
030H, KOTOPBII MOKET HAHECTH BpeJ] TKaHIM JIeTKuX U pacteHusiM. Ho 6omee 90 mpo1ieHTOB 030Ha,

Haxojsmerocs B crparocdepe (Ha BeicoTe oT 10 10 40 kM HaJT 3eMHO MOBEPXHOCTHIO), SBISETCS
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«XOpOIIMM» O030HOM, KOTOPBIH, Morjomas omnacHoe yinbTrpaduoneroBoe uinydeHue CoiiHIA, BbI-
MOJTHSIET TOJIe3HYI0 paboTy. be3 3Toro mojae3Horo 030HOBOTO €05 JIt0M ObUTH ObI OoJiee moaBEp-
’KEHbI 3200JI€BaHUSAM, BO3HUKAIOIINM BCIIEACTBUE 00IydeHus ynbrpaduoneroBbivu tydamu CoH-
na. B mocnegnue necAaTwieTuss KOJUYECTBO 030HA YMEHbIIWIOCh. B 1974 romy Oblia BhICKa3zaHa
TUIIOTE3a, YTO MPUUUHOM 3TOro MoxkeT ObITh (hpeoH (CFCs). 1o 1987 rona HaydHbIe HCCIICTOBAHUS
MIPUYUHHO-CJICJICTBEHHBIX CBSI3¢H HE JaBalW yOCTUTENBHBIX MOJITBEPKICHUN O MPUYACTHOCTU
(bpeoHOoB Kk pazpymieHuto o3oHa. OxgHako B ceHTs0pe 1987 rona oduimanbHbIe TPEICTAaBUTENN pa3-
HBIX CTpaH BcTpeTuinch B Monpeane (Kanaga) u 10roBopuiuch BBECTH CTPOTHE OIpaHUYECHUS Ha
ucrnons3zoBanue GppeonoB CFCs.

Bonpocul ona obcysymcoenusn:

O30H TaKke obpasyercs Bo Bpems rpo3bl. OH co3MaeT TUMIMYHBIN 3amax nocie rpo3sl. Hc-
M0JIb3Yysl TEPMUHBI, IPUBEICHHBIE B CTAaThe, OTBETHTE HA BOMPOC: KAKUM SIBIISIETCS 030H, 00pa3yro-
LIUICSI BO BPEMSI TPO3bI- «XOPOLIUM» WK «Iu1oXxum»? [Touemy?

B tekcte roBopurcs: «be3 3TOro mojae3Horo 030HOBOTO CJOA JiIoaU ObLTH OBl Oosee mof-
BEP)KEHBI 3a00JICBaHUSM, BO3HUKAIOIIMM BCJIEACTBUE OOMydYeHHUS YIbTPa(pHOIETOBBIMH JIydaMu
Comanay. HazoBuTe 01HO 13 3THX 3a00JI€BaHUI, YKa3aB, YTO MMEHHO OHO TTOPaXKaeT.

B koHme Tekcra yrmoMHHAaeTCsS O MEXIYHApOAHOH KoHdpepeHmmu B Moupeane. Ha atoit
KoH(pepeHIMH 00CYX AaTUCh MHOTHE BOIIPOCHI, Kacarolrecss BO3MOKHOTO MCTOIIEHUSI 030HOBOTO
ciosi. J[Ba U3 3TUX BOIIPOCOB MPHUBEIEHBI HIDKE B Ta0Onuile. MOTyT JIn HaydHbIe HCCIE0BaHuUs 1aTh

OTBCT HAa NPUBCACHHBIC HIXKEC BOHpOCI)I?

Bompoc MOHO JI HAUTH OTBET
C TIOMOMLIBIO HAYYHBIX
UcclieI0BaHU?
MoryT 11 COMHEHUS YYEHBIX O BIUSHUU (PEOHOB HA O30HOBBIM Ha/uer

CJIOM OBITH MPUUUHOMN MACCUBHOCTH BJIACTEN?

Uemy Obl ObLTa paBHA KOHILIEHTpaIHs ppeoHoB B atMocdepe B 2002 Ha/uer
roay, eciii Obl B aTMOoc(epy momaio To e KOJTMIeCTBO (PpEeoHOB,
4TO U ceilyac?
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