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IosicHUTENLHAA 3aNNCKA

AKTYyaJIbHOCTD

[Tonatne QyHKIIMOHAIBHONW TPAMOTHOCTH CPAaBHUTEIHHO MOJIOJIO: MOSIBIJIOCH B KOHIIE 60-X TO10B
npomioro Beka B gokymeHtax FOHECKO u no3gnee Bonuio B o0uxoj uccienopareneid. [IpumepHo mo
cepenuubl 70-X TOJ0OB KOHLEMIUS M CTpaTerus MUCCIEIOBAHUS CBA3BIBAJIACH C MpOo(deccroHalbHON nes-
TEILHOCTBIO JIFOJICH: KOMITICHCAIIMEH HEOCTAIOIINX 3HAHUM U YMEHUH B 3TOM cdepe.

B nanpHeliiem 3TOT noaxoa ObLI MPU3HAH OJTHOCTOPOHHUM.

OyHKIMOHAIbHAS TPAMOTHOCTh CTalla pacCMaTPUBAThCS B 00JIee IUPOKOM CMBICIIE: BKIIIOUATh KOMIIBIO-
TEPHYIO TPaMOTHOCTb, MOJIUTUYECKYIO, SKOHOMHUYECKYIO TPaMOTHOCTh U T.J.

B Takom koHTEeKCTEe (DYHKIIMOHAIBLHAS TPAMOTHOCTh BBICTYIAET KaK CIIOCOO COIMAILHON OpUEHTa-
LMY JINYHOCTH, UHTErpUpPYIOLIEH CBsI3b 00pa3oBaHUs (B IEPBYIO ouepe/lb OOLIEr0) ¢ MHOI'OIUIAHOBOM Ye-
JIOBEYECKOH AESTEIBHOCTHIO.

MOHUTOPUHTOBBIM HCCIIEIOBAHHEM KauecTBa O0IIEro 00pa3oBaHusl, MPU3BAaHHBIM OTBETUTH Ha BO-
npoc: «O0nagaroT Jau ydamumecs 15-1eTHero Bo3pacTa, MOJyUMBIIHNE 00s3aTeNIbHOE 00IIee oOpa3zoBaHue,
3HAHUSMH ¥ YMCHUSMH, HCOOXOUMBIMHU UM ]ISl TIOJTHOIICHHOTO (PYHKIIMOHUPOBAHUS B COBPEMEHHOM 00-
miecTBe, T.€. IS pelIeHUs IMIMPOKOro AWanazoHa 3a7ad B Pa3jMYHbIX cepax yeloBEYECKOU JIeATENbHO-
CTH, OOLICHHMS M COLMAIbHBIX OTHOWIEHHI?», - sBiasercsa PISA (ProgrammeforinternationalStuden-
tAssessment). 1 ¢pyHKIHOHANIBHAS TPAMOTHOCTh TOHMMaeTcsi PISAkak 3HAHHS U YMEHUS, HEOOXOJMMBbIC
JUIS TIOJIHOIIEHHOTO (DYHKIIMOHUPOBAHUS YeNOBEKa B COBpeMeHHOM oOriectBe. PISAB cBOMX MOHUTOPHH-
rax OIICHHBAaeT M €CTECTBEHHOHAYYHYIO TPAMOTHOCTb.

[Tpobnema pazBuTust QyHKIIMOHAIBHON IPaMOTHOCTH oOydaronuxcst B Poccun akTyanus3upoBanach
B 2018 rony 6narogapsa Yka3y IIpesunenta PO ot 7 mast 2018 1. Ne 204 «O HanmoHaIbHBIX LENAX U CTpa-
TETUYECKUX 3a/ayax pa3Butus Poccuiickoit ®enepanuu Ha nepuon 10 2024 roga». CornacHo Ykazy, «B
2024 rony HEOOX0IUMO <...> 00E€CIEUYHUTH I100ATBHYI0 KOHKYPEHTOCIIOCOOHOCTh POCCHIICKOTO 00pa3oBa-
Hus, BxoxaeHue Poccuiickoii deneparuu B uncino 10 Beaynmx cTpad Mupa o KauecTBy odiiero odpazo-
BaHUS».

[Tockonbky (pyHKIIMOHAIBHAS TPAMOTHOCTh TMOHMMAETCSl KaK COBOKYITHOCTh 3HAHUN W YMEHHI,
00ecreunBaIIUX MOJHOIIEHHOE (YHKIIMOHUPOBAHHE YeJIOBEKa B COBPEMEHHOM OOIIECTBE, €€ Pa3BUTHE Y
IIKOJILHUKOB HEOOXOAUMO HE TOJBKO ISl TIOBBIIICHUS pe3ynbTaToB MoHUTOpHHTa PISA, Kak daxTa goka-
3arenbCcTBa BhIMONHEHUs [IpaBurensctBom P® mocraBieHHbix nepen HuM [IpesuaeHToM 3a1ad, HO U A7
Pa3BUTHUS POCCUHCKOTO OOIIECTBA B IEJIOM.

Huskuit ypoBeHb (YHKIIMOHATBHOW TPAaMOTHOCTH MOJPACTAIOIIECTO IMOKOJCHUS 3aTPYIHSET UX

a/1afTalyuio U COLMAIU3AIUIO B COLIMYME.
CoBpeMEeHHOMY poccHiCKOMY OOIIeCTBY HYKHbI 3 (hEeKTUBHbBIE T'paXk/1aHe, CIOCOOHBIE MAaKCHMaJIbHO pea-
JU30BaTh CBOM TMOTEHITMAIBHBIC BO3MOXKHOCTH B TPYAOBOM U MPO(ECCHOHATBHON NEATeTbHOCTH, U TEM
CaMbIM TIPUHECTH TIOJIb3y OOIIECTBY, CIIOCOOCTBOBATh PA3BUTHIO CTPaHBL. DTHUM OOBACHSICTCS aKTyalb-
HOCTB TTPOOJIEMBI pa3BUTHS (YHKIIMOHATHLHON TPAMOTHOCTH Y MIKOJBHUKOB Ha YPOBHE OOIIIECTBA.

Pe3ynbTathl JIOHTUTIONHBIX HCCIEIOBaHUM, MpOoBeACHHBIX Ha BhIOOpKax 2000 u 2003 rr. cTpaHa-
MU-yYaCTHHIIAMH MOHHUTOPUHTOB PISAmMokasamu, 4To pe3ynbTarhl ONEHKU (PYHKIMOHAIBHON IPaMOTHO-
CTH 15-TeTHUX ydYaluxcsi SABISIOTCS HAJACKHBIM HMHAWKATOPOM JalbHEHIIel oOpa3oBaTeNbHON TPaeKTo-
PUHU MOJIOJBIX JIFOJEH U uX OnarococTosiHus. JIF0O0O¥ MKOTBPHUK XOYeT OBITh COIMATBHO YCIEIIHBIM, €ro
POIUTENH TaK:Ke HAJCIOTCSI HA BRICOKUI YPOBEHb 0JIaromoiay4usi CBOEro pedeHKa BO B3pocioi xu3Hu. [1o-
3TOMY aKTYalbHOCTh Pa3BUTHS (PYHKIIMOHAIBHON TIPpaMOTHOCTH OOOCHOBaHA €IIe M TEM, YTO CYOBEKTHI
00pa30BaTeNBLHOTO MPOIECCa 3aMHTEPECOBAHBI B BHICOKUX aKaJEeMHUYECKUX U COIMAIBHBIX JTOCTIKEHUSIX
00yJaronmxcs, 4eMy CrocoOCTBYET X (PYHKITMOHAIbHASI TPAMOTHOCTb.



Ieaenosaranue

OCHOBHOH 1I€NTBI0 MPOTPAMMBI SIBJISETCS pa3BUTHE (HYHKIIMOHAIBLHOW TPAMOTHOCTH ydamuxcs 5-9
KJIaCCOB KaK MHJIMKaTopa KauecTBa U 3(h(pekTruBHOCTH 00pa3oBaHMs, PaBEHCTBA JOCTYIA K 00pa30BaHUIO.

IIporpamma Hame/leHa HA pa3BUTHE:

CIOCOOHOCTH 4esioBeKa (OPMYIHPOBATH, IPUMEHITh U MHTEPIPETHPOBATH MATEMAaTHKy B pa3HO-
00pa3HbIX KOHTEKCTaX. JTa CIIOCOOHOCTh BKIIIOYAET MaTeMaTHUECKUE PACCYXIEHUs, UCIIOJIb30BaHUE Ma-
TEMaTUYEeCKUX MOHATUH, IpoLenyp, (PaKTOB U HHCTPYMEHTOB, YTOOBI ONMCATh, OOBSICHUTH U MpeAcKa3aTh
apieHust. OHa MOMOraeT JOASM IOHATh POJIb MAaTeMaTUKH B MUPE, BBICKA3bIBaTh XOPOLIO OOOCHOBAaHHBIE
CYXJIEHUS] U IPUHUMATh PELICHMs], KOTOPble HEOOXOAUMbl KOHCTPYKTUBHOMY, aKTUBHOMY M pPa3MbIILIs-
IOLIEMY IPaX/1aHUHY;

CIIOCOOHOCTH Y€JI0BEKa NOHUMATh, UCIIOJb30BaTh, OLIEHUBATh TEKCThI, Pa3MBILILIATh O HUX U 3aHU-
MaThCs YTEHUEM JUIS TOTO, YTOOBI JOCTUTaTh CBOMX I€JIEH, pacCIIUpPATh CBOW 3HAHUS U BO3MOXKHOCTH,
Y4aCTBOBaTh B COLIMATILHOM KU3HU;

CNOCOOHOCMU YeN08eKa 0c6ausamy U UCHONIbL308aMb eCIMeCMEeHHOHAYYHble 3HANUA O/l PACNO3HA-
HUSL U NOCMAHOBKU 80NPOCO8, OJisl OCE0EHU HOBbIX 3HAHUL, OJi 0OBACHEHUs eCMeCmEeHHOHAYYHbIX s6ile-
HUUl U POPMYTUPOBAHUA OCHOBAHHBIX HA HAYYHBIX OOKA3AMENbCMBAX 8bI8000E 8 CEA3U C eCecmeeHHOHA-
VUHOU nPOOIEeMAMUKOU, NOHUMAMb OCHOBHbIE OCODEHHOCMU eCMeCcm803HANUSA KAK (OPMbl 4elo8euecKo20
NO3HAHUSA, 0eMOHCIMPUPOBAMb 0C8EOOMIEHHOCIb 8 MOM, YO eCmecmeenHble HAYKU U MeXHON02Usl OKa-
36168AI0M GIUAHUE HA MAMEPUATLHYIO, UHMELIEKMYAIbHYI0 U KYIbMYPHYIO chepbl obwecmea; nposeisims
AKMUBHYIO 2PANCOAHCKYI0 NOZUYUIO NPU PACCMOMPEHUU NPOOIEM, C8A3AHHbIX C eCMecmeo3Hanuem (ecme-
CMBEHHOHAYUHAS 2PAMOMHOCb,

cnocobnocmu yenogexka npunumams 3PpQEKTUBHBIE peleHus B pa3HOOOpa3HbIX (PMHAHCOBBIX CHU-
TyalusiX, CIOCOOCTBYIOUIMX YIYYLICHUIO (PUHAHCOBOTO OJIAromoiydus JUYHOCTH M OOILIECTBA, a TaKxkKe
BO3MOYKHOCTH YYaCTHsI B SKOHOMUYECKOH KU3HH.

XapakTepucTHKA 00pa30BaTeJHLHOTO Mpoiecca

[IporpamMma paccunTtana Ha 5 jeT o0y4deHus (¢ 5 mo 9 Kiacchl), pearu3yeTcs U3 4acTu y4eOHo-
ro iaHa, (GOpMHUPYEMOTo yYaCTHHKAMHU 00pa30BaTEIbHBIX OTHOIICHUN W/WIM BHEYPOUHOH AeATelb-
HOCTH Y BKITFOYAET MOJYJIb: €CTECTBEHHOHAYYHAasl TPaMOTHOCTb.

Pa3paboranHblil yaeOHO-TEMAaTUYECKUH TJIaH IPOrPAMMBI OMKUCHIBAET COJEPKAaHUE MOAYIS U3
pacuera OJHOTO/JIBYX YacOB B HEENIO B KaXJIOM KJIacc- KOMIUIEKTe. TeM He MeHee, Kaxaoe o0pas3o-
BaTeIbHOE YUPEKICHHE WHIANBUAYAIBHO MPOCKTHPYET YUEOHBIM TUIaH MO KaXAOW Mapajielnd U 10
KaXJIOMY MOJTYJIIO.

Takum 06pa3om, KOJIMYECTBO YaCOB HA OJIMH T'0Jl 00y4eHHUs B OJJHOM Kjacc - 17 4, T.e mo 0,5 1
B HEJIEIIO:

- 1 yac Ha mpoBeIeHNE aTTECTAINH, 3aBEPIIAIOIINX OCBOCHHE MTPOTPaAMMBI TT0 COOTBETCTBYIO-
eMy rojy o0ydeHusl.

[Iporpamma mpeanosnaraeT mo3TamHOE Pa3BUTHE PA3TUYHBIX YMEHHUM, COCTABJISIONINX OCHOBY
(GYHKIMOHATBHON TPAMOTHOCTH.

B 5 knacce oOyuaromuecs: ygaTcsi HAXOJAUTh U U3BJICKATh HHPOPMAIIUIO PA3TUIHOTO TIPEIMET-
HOTO COJIEPKaHUs M3 TEKCTOB, CXEM, PUCYHKOB, TaOIHII, AMArpaMM, MPEACTABICHHBIX KaK Ha OymaixK-
HBIX, TaK U DJIEKTPOHHBIX HOCHUTENSX. VICIONB3YIOTCS TEKCTHI pa3IndHbIe IO 0(OPMIICHHUIO, CTUIUCTU-
ke, popme. MHpOpMaIUs mpecTaBiIeHa B Pa3IMYHOM KOHTEKCTE (CeMbs, IOM, IPY3bs, IPUPOJIa, yUe-
0a, paboTa 1 IPOU3BOJICTBO, OOIIECTBO H JP.).



B 6 ximacce ¢popmupyercss yMeHrue MPUMEHSTh 3HAaHUS O MATEMAaTHYECKUX, €CTECTBEHHOHAY Y-
HBIX, q)HHaHCOBbIX u OGH.[GCTBGHHBIX ABJICHUAX IJIA PCIICHHA IMOCTABJICHHBIX NICPEA YUYCHHKOM IIpaK-
TUYECKUX 3a/1a4.

B 7 xnacce oOy4aromuecs yuaTcsl aHaTU3UpOBaTh U 00001maTh (MHTETPUPOBATH) HHPOPMAITUIO
Pa3IMYHOTO MPEIMETHOTO COJIEpKaHUs B pa3HOM KOHTeKcTe. [Ipobnembl, KOTOpble YUeHHKY HEo0Xo-
IMMO NPOAHAIN3UPOBATh U CUHTE3UPOBATh B €AMHYIO KAPTUHY MOT'YT UMETh KaK JINYHbII, MECTHBIH,
TaK U HAlMOHAJIbHBIN U I7100anbHbIM aciiekTsl. [LIKOIbHUKY JODKHBI OBIAJIETh YHUBEPCAIbHBIMH CIIO-
cobamu aHanu3a MH(GOPMAIIMK U €€ HHTErPALUHU B €JMHOE LIEJI0e.

B 8 kilacce IIKONBHUKM Y4aTcsi OLIEHWBATh U MHTEPIPETUPOBATh Pa3IMUHbIE ITOCTABICHHBIE
nepes HUMU Npo0JieMbl B paMKax MPEeJIMETHOTO COAEP/KaHUSL.

B 9 knacce ¢popmupyercss yMeHHe OLIEHUBATh, MHTEPIPETUPOBATH, J€IaTh BBIBOABI U CTPOUTH
MIPOTHO3BI OTHOCUTEIBHO PAa3IMYHBIX CHTYallWd, mpoOjeM M sBICHUN (popMupyeTcs B OTPBIBE OT
IIPEIMETHOTO COJIEPKAaHUA. 3HAHUS U3 PA3IMYHBIX IPEIMETHBIX 00JACTEH JIETKO aKTyaJUu3UpYyIOTCS
IOKOJIbHUKOM U MCIIOJIB3YIOTCA IJI PCHICHUA KOHKPCTHBIX HpO6JI€M.

@opMbI JesITeNbHOCTH: Oecena, AUaor, TUCKYCCHs, 1e0aThl, KPYTible CTOJIbI, MOACIHUPOBa-
HUE, UI'Pa, BUKTOPUHA, KBECT, KBU3, [IPOEKT.

B coorBercTBuun ¢ npukazoM MunoOpuayku Poccun ot 31.12.2015 Ne 1577 pabouue npo-
rpaMMBbI KypCcOB, B TOM UHCJI€ BHEYPOUHOH JeATEIbHOCTH, Pa3pabaThIBatOTCs HA OCHOBE TPeOOBAHUM K
pe3yabTaTaM OCBOCHHS OCHOBHOW 00pa30BaTeNIbHOW MPOrpaMMbl OCHOBHOTO O0IIEro o0pa3oBaHMs C
YYETOM OCHOBHBIX NPOI'paMM, BKJIFOUCHHBIX B €€ CTPYKTYpPY. B cBsI3U ¢ 3TuUM, pa3pabOTUMKHN CUUTAIOT
1esiecooOpa3HbIM MPOBEJICHUE TEKYIIeH (BBIOJHEHHE 3aJJaHUi B X0Jle YpOKa), pyOeKHOH (110 OKOH-
YaHUU KaXJIOTO MOJYJIs), IPOMEXYTOUHON (110 OKOHYAHUM rofa oOydeHHs) 1 UTOTOBOM aTTecTalluu
[0 JaHHOMY Kypcy B ¢opmartax, IpeayCMOTPEHHBIM METOAOIOTHEN U KPUTEPUSIMHU OLIEHKH KayecTBa
o0miero o6pa3oBanus B 0011€00pa30BaTEIbHBIX OPraHU3aIMAX Ha OCHOBE MPAKTUKH MEXKTyHAPOIHBIX
UCCIIETOBaHUM KauecTBa MOJATOTOBKU 00yUYarOIIUXCs.

Ilinanupyembie pe3yJibTaThIS
MeTanpeaMeTHbIe M NIPeAMETHbIE

5 ximace HAXOJIUT U U3BJIIEKACT WH(OPMAIIHIO O €CTECTBEHHO-HAYUHBIX SIBJIC-
YpoBeHb HUSX B Pa3IUYHOM KOHTEKCTE

y3HABaHHUSI

Y TIOHNMAaHUS

6 Ki1acc OOBSICHSCT ¥ OTIMCHIBACT €CTECTBEHHO-HAYYHBIC SIBIICHUS Ha
YpoBeHb OCHOBE UMEIOIIUXCSI HAYYHBIX 3HAHUH

MIOHUMAaHHS U

PUMCHCHHSI

7 xiacc pacIo3HaeT 1 MCCieayeT JIMYHbIE, MECTHBIC, HallMOHABHEIE, TJI0-
YpoBeHb OaJIbHBIC €CTECTBECHHO-HAYYHBIC TIPOOJIEMBI B PA3JIMYHOM KOHTEKCTE
aHaJM3a u

CHHTE3a

8 ximacc WUHTEPIPETHPYET U OIICHUBAET JINYHBIC, MECTHBIC, HAIIMOHAIILHBIE,
YpoBeHb rio0anbHBIE €CTECTBEHHOHAYYHBIC IPOOJIEMBI B pA3TMYHOM KOHTEK-
OLIEHKHU CT€ B paMKax MPEJIMETHOTO COJCPKAHUS

(pednexcun) B

paMKax




IIPEAMETHOIO CO-
JepKaHUs

9 kiacc WHTEPIPETUPYET U OIICHUBAECT, JCIACT BHIBOJLI U CTPOUT

YpoBeHb MPOTHO3bI O JIUYHBIX, MECTHBIX, HAIIMOHAJBHBIX, TTI00AIBHBIX €CTe-
OIICHKH CTBEHHO-HAYYHBIX TPoOIeMaxX B pa3IMIHOM KOHTEKCTE B paMKax
(pednexcun) B METaNpeIMETHOTO COJICPIKAHUS

pamKax
METaNpeaMETHOTO
COJICpIKaHUS

JINYHOCTHDBIE PE3YJIAbTATDI

5-9 knaccel OOBSCHSIET TPAKIAHCKYIO MO3UIINIO B KOHKPETHBIX CUTYyalUsIX 00-
IIECTBEHHOM KM3HU HAa OCHOBE €CTECTBEHHO-HAYYHBIX 3HAHUU C
NO3ULIMKA HOPM MOPAJIA U OOIIEYETOBEYECKUX IEHHOCTEN




IIpoexTHpOBaHHMe TOCTHKEHHSI INIAHMPYEMbIX 00pa30BaTeIbHBIX Pe3yJbTATOB YU4eOHOI0 Kypca ¢ 5 nmo 9 kiaaccsl

YpoBHH

j1(0)

Tunosblie 3a1a4n

HHCcTPpYMEHTBI M CpeacTBa

5 KIace
YpoBeHb y3HABaHHS
" IIOHUMAHUA

Yuum eocnpunu-
Mamv U 00BACHAMD

Haxonut u n3Bieka-
eT nHhOpMaITUIO U3
paSJII/I‘IHHX TCKCTOB

Ornpenenutb BUJ TEKCTa, €ro UCTOYHUK. OOOCHOBATH CBOE MHEHHE.
BrinenuTh OCHOBHYIO MBICIIB B TEKCT, PE3IOMUPOBATH €T0 UJICHO.
[IpennoxuTh Win 00BICHUTH 3aT0JIOBOK, HA3BaHUE TEKCTA.

OTBeTUTHh Ha BOMPOCHI cioBaMU TekcTa. COCTaBUTH BOMPOCHI MO TEK-
CTy.

[TpoomKUTh MpEIOKEHUE CJI0OBAMHU U3 TEKCTa.

Texctbl (yueOHBIH, Xy105KECTBEH-
HBI, HAYYHO-TIONYJIAPHBIH, My0-
JUIUCTUYCCKHUI; TIOBECTBOBA-
TENbHBIN, ONMCATEIbHBIN, 00BsIC-
HUTEIbHBIN; MEAUITHBIN).

[To copepkaHuI0 TEKCTHI JOJKHBI

ungopmayuro Onpenenuth Ha3HAYCHUE TEKCTA, MPUBECTU MPUMEPHI )KU3HEHHBIX CU- | OBITh MATEMAaTUYCCKUE, €CTECTBEH-
Tyaluid, B KOTOPBIX MOKHO U HYXHO HCIOJIb30BaTh MHGOPMAIUIO U3 | HO-HayuHble, (hruHaHCOBBIE. OOBEM:
TEKCTA. He 0oJiee OJTHOM CTPaHUIIBI.

6 kIiacc [Ipumensier undop- | ChopmynupoBaTs npodieMy, ONUCAHHYIO B TekcTe. OnpeaenuTs KOH- | 3adauu (mpoOieMHble, CUTYaIlHOH-

YpoBeHb OHUMA-
HUS U IPUMEHEHUS

Yyum oymamo u

MallMi0, U3BJICUCH-
HYIO W3 TEKCTa, I
pelIeHnsT  pa3HOro

poaa npobiem

TEKCT.

Beinenuts nHopManuio, KoTopas UMeeT MPUHIMITHAIBLHOE 3HAUYCHHE
JUISL pEeUIeHUs TIPOOIEMBI.

OTpa3uTh onucaHHbIE B TEKCTE (DAKThl U OTHOIICHUS MEXAY HUMH B

HBIC, IPAKTHKO-OPUECHTUPOBAHHBIC,
OTKPBITOr'O THIIA, KOHTEKCTHBIE).
[Ipo6eMHO-TIO3HABATEIBLHBIC 3~
OaHus.

paccysicoams rpad-cxeme (kacrepe, Ta0OIHIIC) I'paghuueckasn naznsionocmo: rpad-
W3 npeniokKeHHbIX BapUaHTOB BbHIOpaTh BO3MOXKHBIE ITYTH U CIIOCOOBI | CXEMBI, KIacTephl, TaOIMILIbI, AHa-
pereHst MPOOIIEMBI. IPaMMbl, HUHTEJJIEKT-KAPTHI.
BceraButh mpornyiieHHy0 B TeKCTe MHQOpMaluio u3 Tabmuisl, rpad- | M300pasumenvuas Ha2isioHOCMb:
CXEMBbI, TUarpaMMBbl. WJUTIOCTPAINM, PUCYHKH.
IIpuBecTH npUMeEpbl )KU3HEHHBIX CUTyallud, B KOTOPBIX MOTYT ObITh | [lamamku ¢ alrOpUTMaMH pelie-
MIPUMEHEHBI YCTAaHOBJIEHHBIE TyTH U CIIOCOOBI peIIeHUsI TPOOIEMBI. HUS 3a7a4, IpobiieM, 3aJaHui
ITocTpouTh aIrOpuUTM perieHHs MpobIeMbl M0 JaHHOMY YCIOBHIO.

7 xnacc AHanusupyeT U UH- | BpIIenauTh cocTaBHbIE YacTU B MPEACTaBlIeHHON nHpopmanuu (Tekcte, | TekcTsl, 3aaauu, CUTyaluu

YpoBeHb aHanu3a u
CHUHTE3a

Yuum ananuzupo-
eamu U uHmepnpe-
muposams npood.ie-
Mbl

Terpupyer uHpop-
MalUIo JUIs IPUHS-
TUS pelIeHus

3ajaue, MpodsieMe), yCTaHOBUTh MEX1Y HUMHU B3aUMOCBSI3H.
CdopmynupoBarh mpoOieMy Ha OCHOBE aHAJIM3a MPEACTABICHHOM CHU-
Tyaruu. OnpeaenuTb KOHTEKCT MPOOJIEMHOM CUTYyaIuH.

Onpenenuth 0051aCTh 3HAHUH, HEOOXOAMMYIO Ul pEIICHUs JTaHHOU
poOIEMBI.

[IpeobpazoBarh HHGOPMAIINIO U3 OJHOW 3HAKOBOW CHUCTEMBI B JAPYTYIO
(TekcT B cxemy, TabnuIly, KapTy U HAa000poT).

CocTaBUTh aHHOTAIUIO, PEKJIaMYy, TIPE3CHTAIIHIO.

[Ipe1oXnuTh BapHaHThl pelIeHus: MPoOIeMbl, 0O00CHOBATh UX PE3YIlb-
TaTHBHOCTH C TIOMOIIHIO0 KOHKPETHOTO MPEIMETHOTO 3HAHUSI.

[IpuBecTH mpuUMepbl )KU3HEHHBIX CUTYallUl, B KOTOPBIX OMBIT PELICHHUs
JAHHBIX MPOOJIEM TO3BOIUTE OBITh YCIEIIHBIM, PE3YJIbTATHBHBIM.

3aoauu (mpobaeMHbIe, CUTYaIMOH-
HbIC, IPAKTHKO-OPUEHTUPOBAHHbIC,
OTKPBITOTO TUIIA, KOHTEKCTHBIC).
[TpobnemMHO-TI03HABATETBHBIE 3a-
OaHus.

I'paguueckas naensonocms: rpad-
CXEMBI, KJIaCTEPhI, TAOJIHIIbI, 1A~
rpaMMbI, HHTEIUIEKT-KapThI.
Uszobpazumenvras Ha2na0HOCMb.
WJLTIOCTPAIIH, PUCYHKH.
Ilamamku ¢ anropuTMaMu perie-
HUS




CocTaBUTh aNTOPUTM pelISHHs TPOOJIeM TaHHOTO KJacca.
Crenarp aHaTMTUYECKUE BBIBOJBI.

8 Kiacc

YpoBeHb OIICHKH B
paMKax MpeaMeTHO-
T'0 COACpIKaAHUS

Yuum oyenusamo u

IIpunumaer  peme-
HUE Ha  OCHOBE
OLICHKHA W HHTEPIIpE-
TaluK HHGopMaLuu

OneHuTh Ka4ecTBO MPEACTABICHHOW MH(OPMAIUK sl PEHICHUs JTHY-
HBIX, MECTHBIX, HALIMOHAJIbHBIX, II100AJIBHBIX TPOOIEMBI.

[IpeiokuTh MyTH U CIIOCOOBI pelIeHus: 0003HAYSHHBIX POOIIEM.
Crporao3upoBaTh (NPEINOI0KUTh) BO3MOKHBIE IOCIEACTBUS Ipel-
JIO’KEHHBIX JICUCTBUM.

OueHUTh NpeANIOKEHHBIE ITYTH U CIIOCOOBI pelIeHus npolieM, BbIOpaTh

TekcTel, 3824, CUTyallUu
Kapmul: mozienbHbIE, TEXHOJIOTU-
YECKUE, MEHTAJIbHBIE, IOPOKHBIE

NPUHUMAMb peule- 1 000cHOBaTh Hanbosee HPPEeKTUBHBIE.
HUsl Co3aarh JOPOXKHYIO (MOJICIBHYIO, TEXHOJIOTUYECKYIO) KapTy PEIICHHS
poOIEMBI.
9 knacc OnenuBaer wuHbpop- | ChopmynupoBarh npodiaemy (mpoOiieMbl) HA OCHOBE aHaNu3a CUTya- | TunuyHble 3a7a4uu (3aJaHKs) MeTa-

YpOBEHb OLIEHKH B
pamKax Mertarnpes-
METHOTO COJIepKa-
HUS

Yuum oenicmeosamo

Maluw " HpI/IHI/IMa-
€T peuIeHue B YCJOo-
BUSAX HEONPENEIEH-
HOCTH M MHOIo3a-
JTAYHOCTH

AU,
Bblienuth rpaHUYHbIC YCIOBUS HEONPEISIEHHOCTH MHOT033JauHOCTH
yYKa3aHHOU NpoOJIeMBbl.

OtoOpath (Ha3BaTh) HEOOXOAMMBIE pPEeCcypChl (3HAHUA) A PELICHUS
poOIEMBI.

Bri6path 3 ek TUBHBIE YTH U CIIOCOOBI PELICHUS TPOOIIEMBI.
OO6ocHoBaTh cBOM BbIOOp. JlOKa3aTh pe3ylbTaTUBHOCTh U IIEIIECO00-
pPa3HOCTh BBIOPAHHBIX CIOCOOOB JIESTEILHOCTH.

IPEJIMETHOTO U MPAKTUYECKOTO
Xapakrepa.

Herunuunblie 3anaun (3a1aHus) Me-
TaNpeAMETHOTO U MPAKTUUECKOTO
XapakTepa.

KoMIuieKcHbIe KOHTEKCTHBIE 3312~
qu (PISA)

YYEBHO-TEMATHUYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA

Monyiab «OCHOBBI €CTECTBEHHOHAYYHO IPAMOTHOCTID)
5 kaace

Ne | Tema 3anusiTust Bcero yacos, Teopus Ilpakmuxka | Ilmanupyemblii 00pa3oBa-
0,5 gyaca B HeneJII0 TeJbHBIN pe3yJbTaT

36yKosvie agnenus

1. 3BYKOBBIE SIBJICHUSI. 1 0,5 0,5
3BYKH KUBOH M HEIKUBOU IPUPOJIHL. 1 0,5 0,5 Haxomut u u3Binekaet napop-
CHpIIUMBIE U HECIBIIIUMBIC 3BYKH. 1 0,5 0,5 MAIUIO U3 PA3IMYHBIX TEKCTOB

2. [IIymM u ero Bo3/ielicTBIE Ha YETIOBEKA. 1 0,5 0,5

Cmpoenue sewecmesa

3. | Crpoenue BemecTna. 1 0,5 0,5 Haxonut u uzBnekaer unhop-
Boga. 1 0,5 0,5 MAITHIO U3 Pa3IMYHBIX TEKCTOB




YHUKaTbHOCTH BOJIBL. 1 0,5 0,5
4, YTrekucsiii ra3 B Mpupo/ie. 1 0,5 0,5
YTIIeKHCITBIN Ta3, €r0 CTPOCHUE 1 0,5 0,5
3emna u 3emnan kopa. Munepasnot
5. | 3emuIs, BHYTPEHHEE CTPOCHHE 3EMITH. 1 0,5 0,5
3HAKOMCTBO C MUHEpaJIaMU 1 0,5 0,5 Haxomut u u3Bnekaer unhop-
3HAKOMCTBO TOPHOM MOPOJION U PYAOH. 1 0,5 0,5 MAalLMIO U3 Pa3JIMYHBIX TEKCTOB
6. | Atmocdepa 3emn. 1 0,5 0,5
Kueas npupooa
7. | YHHUKaIbHOCTH IJIAHETHI 3eMJIS.
3ananus Ha pa3BUTHE KPEATUBHOTO MBIIIUICHUS 1 0,5 0,5
(cutyanus — «HeoObruHast kaptuHay» http://skiv.instrao.ru)
YciioBus UIs CynieCTBOBAHMS JKU3HU HA 3eMIIe. 1 0,5 0,5 Haxoaut u n3Bnekaet ngop-
CBolicTBa )KMBBIX OPTaHU3MOB. MAIIMIO U3 Pa3JInYHBIX TEKCTOB
3anaHus Ha pa3BUTHE KPEATHUBHOTO MBIIIUICHUS 1 0,5 0,5
(curyanus — «Msta Oyayriero» http://skiv.instrao.ru)
8. | IlpoBenenune pyOeKHOI aTTeCTAINH 1 0 1
Hroro 17 8 9
YYEBHO-TEMATHYECKOE IINTAHUPOBAHME YYEBHOTI'O KYPCA
Moayb «OCHOBBI €CTECTBEHHOHAYYHON TPAMOTHOCTH
6 kiacc
Ne | Tema 3ansaTus Bcero yacos, Teopus IIpaxmuxa | Ilnanupyemblii o0pa3oBaTeb-
0,5 gyaca B HeneII0 HBbII pe3yJIbTaT
Cmpoenue sewjecmesa
1. | Teno u BemiecTBO. ArperaTHble COCTOSIHUS BEIIECTBA.
3aaHus Ha pa3BUTHE KPEATUBHOTO MBIIIJICHUS 2 0,5 1,5
(cutyarus — «Ha cenpmom HeOe» http://skiv.instrao.ru) 1p mfeHﬂeT HH(OPMALIHIO, H3-
BJICUEHHYIO W3 TEKCTa, AJIS pe-
Macca. U3mepenne macchol Ted. 2 0,5 15
MIEHUS PA3HOTO PoJia MpodIemM
2. Ctpoenue BemecTBa. ATOMBI U MOJIEKYJIbI. Moenn 5 0.5 15
aToMma.
Tennosvle agnenus
3. | TemnoBele siBnenus. TemnoBoe pacmupenue ten. Ue- [Ipumensier undopmanuio, u3-
MOJIb30BAHMUE SIBJICHUS TETJIOBOTO PACIIUPEHUS TSI H3- 2 0,5 15 BIICYEHHYIO W3 TEKCTa, IS pe-
MEpPEHHUS TEMIEPATYPHI. HICHHS PA3HOTO pojia mpobiieM



http://skiv.instrao.ru/
http://skiv.instrao.ru/
http://skiv.instrao.ru/

4. | [InaBnenue u orBepaeBanue. Mcnapenue u KOHeHCa- 2 05 15
mus. Kumnenue. ' !
3emnn, Conneunan cucmema u Beenennasn
5. [lIpencraBnenust o BcenenHoii. 2 0,5 1,5
= [Tpumensier undopmaluio, u3-
Mopenb CostHeuHOH cuctemsl. M3yueHue u uccienoa- N
. BJICUEHHYIO W3 TEKCTa, JUIS pe-
uue Jlynsl. ccnenoBanus Ommkaimmx mianet — Map- | 2 0,5 15
HICHUS Pa3HOT0 pojia mpobdiieM
ca, Benepsni.
Kueasn npupooa
6. apcTBa KUBOU MPUPOIBI
Hap PHPOA [Tpumensier undopmaluio, u3-
3aiaHus Ha pa3BUTHE KPEATUBHOT'O MBIIIJICHUS 2 0,5 1,5 N
i, BJICUEHHYIO U3 TEKCTa, IJIs pe-
(curyanus — «[TummeBbie mpoayKTh» http://sKiv.instrao.ru)
> HICHUSI Pa3HOTO Pojia mpodiemM
[IpoBenenue pyoeKHOM aTTeCTaluu 1 0 1
HToro 17 4 13
YYEBHO-TEMATHYECKOE IINTAHUPOBAHUME YYEBHOTI'O KYPCA
Moayiab «OCHOBBI €CTECTBEHHOHAYYHOI TPAMOTHOCTH
7 Kj1acc
Ne Tema 3ausaTus Bcero yacos, Teopus | IIpaktuka | Ilmanupyemsbliii 00pa3oBa-
0,5 yaca B HeJeJT10 TeJIbHBIN pe3yabTaT
1. CTpyKTypa 1 CBOICTBA BEILIECTBA 2 0,5 1,5
2. Mexanndeckoe IBKeHue. [ mapoycmmTenb 2 0,5 15
3emitsi, MUPOBOM OKEaH.
3. 3ajaHus Ha pa3BUTHE KPEATUBHOTO MBIIUICHUS 2 0,5 15
(cutyanus — «3a unuctoty Bojb» http://skiv.instrao.ru
4. MapuaHcKkasl BllaJlnHa 2 0,5 1,5 AHanu3upyeT U UHTErpUpyeT
3eMHbIEe MPOIIECChI MH(pOpPMaLIKIO ISl TPUHATHS
5. 3aaHus Ha pa3BUTHE KPEATUBHOI'O MBIIICHUS 4 1,5 2,5 peleHus
(cutyanms — «Tanmyronmii iecy http://skiv.instrao.ru)
YenoBek U €ro 310pOBbE
6 3a/1aHus HA Pa3BUTHE KPEATUBHOTO MBITUICHUS 4 15 95
' (cutyauust — «MeuraiTe 0 BETUKOM» ’ ’
http://skiv.instrao.ru
ITpoBesienue pyoekHOM aTTecTaluu 1 0 1
Hroro 17 4 13
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YUYEBHO-TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA
Moayb «OCHOBBI €CTECTBEHHOHAYYHON I'PAMOTHOCTH»

8 kJacc
Ne Tema 3ansaTHSA Bcero yacos, Teopus | [IpakTuka | [lnanumpyemslii 00pasoBa-
0,5 gyaca TeJbHBIN pe3yJbTaT
B HeJIeJII0
1. XHMMHUYECKUE PEAKIINU 4 1 3
2. DIIEKTPUYECKHE SIBJICHUSI. 2 0,5 1,5
3. TertoBsle SIBICHUS 2 0,5 15
DJICKTPOMArHUTHBIC SIBJICHUS. [TpuHEMaeT pemeHue Ha oc-
4, 3ajanus Ha pa3BUTHE KPEATUBHOTO MBIITUICHHS 2 0,5 15 HOBE OLICHKH U UHTEPIpETa-
(cutyanus — «Bpamienne 3emumy» http://skiv.instrao.ru) 1IUU HHPOPMALIHH
5. [1pon3BOICTBO ANEKTPOIHEPTUN 2 0,5 1,5
6. BuyTtpennssa cpena opranuzma. Kposs. 4 1 3
[TpoBenenue pyOe)HOW aTTecTalnuu 1 0 1
Hroro 17 4 13
YUYEBHO-TEMATNYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA
Monayb «OCHOBBI €CTECTBEHHOHAYYHOI TPAMOTHOCTH
9 kiaacc
Ne Tema 3ansaTus Bcero yacos, Teo- Ipakruka | [laanupyemblii 06pa3oBa-
0,54yaca B HeeJil0 | pus TeJAbHBIN pe3yJbTaT
CTpyKTypa ¥ CBOWCTBA BEIISCTB 3a/IaHUS HA PA3BUTHE
1 KpEaTUBHOTO MBIIIJICHUS 9 05 15
' (cutyanus — «BerecTBa U MaTepuaIb» ' ’ OueHuBaeT UHGOPMALIUIO U
http://skiv.instrao.ru) NPUHUMAET pEeLIeHUe B YCIIO-
2. XuMHYECKHE H3MEHEHHUS COCTOSHHS BEIISCTBA 2 0,5 15 BUSIX HEONIPEICTIEHHOCTH U
3. dusnyeckue COCTOIHNUSA U N3MEHEHNS BEIIECTB 1 0,5 15 MHOT'03aJJa4YHOCTH
Pemenne 3amanmii
4 3aaHus HA pa3BUTHE KPEATUBHOTO MBIIIICHUS 3 0 3
' (curyanus — «CoruanbpHast peKaamMa
http://skiv.instrao.ru)
5. DKOJIOTHYECKUE CUCTEMBI 2 05 15
6. HacnenctBeHHOCTH OMOIOTHYECKUX 00BEKTOB 2 0,5 15



http://skiv.instrao.ru/
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310pOBBE YEIOBEKA.

7. 3amaHus HA pa3BUTHE KPEATUBHOTO MBIIICHUS 2 0,5 1,5
(curyarus — «ConHevnblie qetu» http://skiv.instrao.ru)

8. 3eMHBIC MPOIECCHI U IIUKIIBI. 2 0,5 1,5

9. [IpoBenenue pyOexHOM aTTecTaluu 1 0 1
Hroro 17 3,5 14,5

Couepma}me 3aHSATHII IO MOAYyJH0 «OCHOBBI eCTeCTBeHHO-Hay‘lHOﬁ IrpaMoOTHOCTH»

5 kjaace

Tema 1. 36yKoevle asnenus. 36yKu Hcugoil u Hexicugou npupoovt. Cnvluiumole u HeCTblUIUMDbLE 36YKU
Texcmul 014 umenus

1. 3ByK — 9T0 0O0OBEKTUBHO CYIIECTBYIOIIEE B MPUPoAe GUNUECKOE SBICHHE, BHI3HIBAEMOE MEXaHUYECKUMH KOJIEOaHUSIMHU KaKOro-Iu0o ynpyroro teia
(Tyro HaTSIHyTOM CTPYHBI WM MEMOpPaHbI, TOJOCOBBIX CBA30K, METAUNIMUYECKOW WJIM JEPEBSHHON IUIACTHHBI, BO3AYIIHOTO CTOJ0a, 3aMOJIHSIONIETO KOPIYC
JyXOBBIX MHCTPYMEHTOB H T.II.), B Pe3yJIbTaTe Yero 00pa3yroTcs 3ByKOBbIE BOJIHBI, BOCIPUHUMAEMBbIE YXOM H NPeoOpa3yeMble B HEM B HEPBHBIE UMITYJIbCHI.

2. B My3bIKaIbHOW TEOPUM 3BYK — 3TO (PH3UYECKOE SIBJICHUE, BBI3BIBAEMOE MEXaHWYCCKUMU KOJEOAHUSIMU KaKOTO-JTHOO yIPYyroro Teia (Harmpumep,
HATSHYTOM CTPYHBI TUTAphl), U B PE3YJbTATE ITUX MEXaHUYECKUX KOJIeOaHU 00pa3yrloTcs 3BYKOBBIE BOJIHBI, OHU BOCIPUHUMAIOTCSA YXOM U MpeoOpa3yroTcs B
yX€ B HEPBHBIC UMITYJILCHI.

3. B HayuyHOM 3HaHUU 3BYK paccMaTpHUBaeTCs Kak KOJeOaHUs YacTHI[ B YIIPYTUX Cpelax, pacnpocTpaHsiomuecs B popmMe mpoJoIbHBIX BOJH, YaCTOTa
KOTOPBIX JISKHUT B MPeeiax, BOCIPUHUMAEMBIX YEJIOBEUECKHM yXOoM, T.€. B cpeareM oT 16 1o 20000 I'x (1 'y — 1 konebanue B CEKyHAY).

4. 3ByK MOpoOXAaeTcs MeXaHudecKuMu konebanusmu. OJTHAKO 711 TOTO, YTOOBI 3TU KOJIEOAHUS CTAIU CIIBIIIHBI, OHU JOJKHBI TPOUCXOIUTH B KaKOM-
HUOYIb cpele: BO3JyXe, JKUIKOCTH WM TBepaoM Tene. bnaromaps cpene 3ByK KojeOaHM MOXKET JOocTHYb yxa ciuymiarens. Komebanus Moryt ObITh
MPaBWJIBHBIMHU, TO €CTh, JPYTHUMHU CIIOBaMH, OOBEKT CO37aeT B Cpele BOJHBI, CIEAYIOIIUE Yepe3 CTPOro OmpeielieHHbIE BPEMEHHBIE MPOMEXKYTKU. B aToM
cilydae pe3yJbTaTOM SIBJISIETCS MEJIOAUYHBIN 3BYK. OJIHAaKO, €CiIM KoJieOaHusl HEeMpaBUIbHBIC, TO UX BO3JCHCTBME HA HAIIHM YIIM JOCTABJISET rOpa3ao MEHbIIE
YII0BOJILCTBHSA. 3BYK, SBNAIONUIMICS Pe3y/IbTaTOM HOJOOHBIX KOIe6aHMiA, HA3BIBAETCS IITyMOM .

5. 3BYKOM Ha3bIBalOTCA MEXaHUUECKHE KojeOaHus BO3yXa, BOCIPUHUMAEeMble OpraHamMu ciiyxa. Bozayx Bubpupyer - ObICTpo KoJieOsieTcsl B3a1-BIEpe
- TIpU IBI>KEHUU B HeM JtoOoro o0wrekTa. Hanpumep, yaapsas B 0yOeH, Mbl 3aCTaBlisieM BUOPUPOBATH TYTO HATSHYTYIO KOXKY, KOJeOaHUs KOTOPOH mepeaaroTcs
MOJIEKYyJIaM BO31yxa. B BO37yxe BO3HMKAIOT 3BYKOBBIC BOJIHBI, CIBIIIMMbIC HAMH. BenrunHa 3BYKOBBIX BOJIH MOJAACTCS U3MEPEHHUIO — YeM OOJIbIIe OHU TIO
pa3Maxy, Tem rpomue 3ByK. [lo mepe ynmaneHus OT OObEKTa 3By4YaHHS BOJHBI TEPSIIOT CBOIO CHIIY, MOATOMY MBI TUIOXO CIBIIIUM 3BYKH Ha OOJBIIOM
paccTosHIN .,

o Matepuanam JleTckoit sHImKIoneaun https://potomy.ru/world/2284.html
% 11I. Konnonu «Bonbimas suukione s LIKoabHAKa. M.:Machaon, 2018, 256 c.
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6. 3ByK — (uznyeckoe sBICHUE, IPECTaBIsAIoNIee cO00M pacIpocTpaHeHHE B BUJIE YIPYTUX BOJH MEXaHUYECKUX KOJeOaHuil B TBEPIOM, KUAKON MIIH
ra3o000pasHoii cpesie”.
3aoanus:
Ha3zoBure, 0 ueM roBopuTcs B Kax10M (hparMeHTe TEKCTa.
OOmbsicHHTE, KaKas TJ1aBHAsI MBICIIb O0BETUHSICT 3TH (PParMeHTHI TEKCTA.
Ha3zoBure, 4T0 HOBOIO BBl Y3HAJIM U3 TEKCTA.
HaiinuTe B kKoM (parMeHTe TEKCTa OOIIHE CI0BA, KOTOPBIE XapaKTEPU3YIOT (PU3UUECKOE SIBICHHE — 3BYK.
[IpuaymaiiTe Ha3BaHKWE OOIIEMY TEKCTY.
ChopMynupyiiTe BOIpOCH K 00IIEMYy TEKCTY, KOTOpbIe HaunHatoTcs ciioBaMu: «Uto? I'ne? Kak?»
HaiinuTe B TekcTe XapaKTEpUCTUKH ITPABUIBHOIO M HEIIPABUIBHOT'O 3BYKA.
Brienure B KaKJ0M (parMeHTE TEKCTa KIIIOUEBOE CIIOBO, XapaKTEPHU3YIOIIEE 3BYK.
Omnpenenute Ha3HAUYEHHE MPEICTABICHHON UH(OpMAILIHH.

©CoNoA~wWNE

Tema 2. Illym u ezo 6030eiicmeue Ha yenogeka

Texcm ons umenusn

3ByK (3ByKOBasl BOJIHA) — 3TO BO3HUKHOBEHHUE U PAaCIpOCTPaHEHHE KoJieOaHUIl B KaKOM-THO0 BelecTBe, Oy/b TO BO3AYX, XKHUAKOCTb UM TBEPJOE TEJO.
Ecnmu Obr Ha JlyHe ObuiM >KHMBBIE CYHIECTBA, CIyX MM HE TMOHamoOwics Obl, Tak kak Ha JIlyHe HeT arMocdepbl, a B OE3BO3IYIIHOM MPOCTPAHCTBE 3BYK HE
pacnpoCTpaHAETCs.

Wzny4aroT 3ByKOBBIE BOJHBI KOJICOJIOIIMECS TeJa: CTPyHA, KaMEpTOH (ECiH MO0 HUM YIapuTh), TOJOCOBBIC CBSI3KM YEJOBEKAa M YKUBOTHBIX, KPBUIbS
HACEKOMBIX.

3BYKOBas BOJIHA XapaKTEPU3yeTCs 4acTOTOM M JJIMHOW BoJHBL. Koraa moj BaliuMM yxoMm 3yJIUT KOMap, BbI CIIBIIINTE 3BYKH BBICOKOM 4YacTOTHI, a KOTJa
TYIUT IIMEJb, TO CIBIIINTE 3ByKH HU3KON 4aCTOTHI.

T'onocoBoii anmapar yenoBeka, Kak U 000 MCTOYHUK 3ByKa, NIEPEAECT YHEPTUIO B OKPYXKAIOLIYIO Cpely, HO 3Ta dHeprus odueHb mana. [Ipencrasere
ce0e, 4TO BBl HAa CTaUOHE, Il OAHOBpeMeHHO roopAT U kpudar 10000 yenoBek. M ecnu mpeBpaTuTh MOTOK SHEPTUU 3TUX TOJIOCOB B ANEKTPUUYECKYIO, TO €€
€/1Ba XBaTUT Ha JIAMIIOYKY MaJEHbKOIro 3JeKTpuyeckoro (oHapuka. [lyig ycuneHus ciaboro 4eaoBEYECKOro Iojioca MPUXOAUTCS MPUIYyMbIBaTh pa3iHyHbIe
ycrpoiictBa. ONHUM U3 IPEBHEUIINX TaKMX YCTPOUCTB sIBIsETCS pynop. Ceiluac UCIOIb3yIOT COBPEMEHHBIE aKyCTHUECKUE YCTPONCTBA.

JlaBaiiTe onpenenum, 4To Takoe IIyM, U Y3HaeM Kak MOKHO Oosbliie 00 3ToM (usnueckoM siBieHnd. Ha GpITOBOM ypoOBHE IIyM — 3TO 3BYK, HE HECYIIH
nosne3Hoi uHpopmauuu. s moboro ¢usznMka mIym — 3To KojebaTenbHBIM mHpolecc. 3aMep YpPOBHS IIymMa HM3MeEpsieTcsl CleHUalbHBIMU MpuOopamMu —
urymomepamu. CoBpeMEHHBIN TEXHOJIOTMUHBIM MUP COAEP)KUT MHOXKECTBO UCTOUHUKOB IIyMa. JTO: pa3IMuHbIe BUABI TPAHCIIOPTA, 3ByKH pabOThl KaKuX 00
YCTPOMCTB WM 000pyI0BaHMsI, 3ByKOBas amnmaparypa 1 Tak jaajee. Bor BapuaHThI pacripeesieHus IyMOB 10 IPUPO/Ie BOZHUKHOBEHUS: MEXaHUUYECKUE — 3BYKH,
BO3HUKAIOIIKE MPU paboTe pa3MyHbIX MEXaHU3MOB; a’poauHamuueckue. Ciofa BXOAST IIyMbI, BOSHUKAIOUIME MPHU B3JIETE CaMOJIETa; TUApPaBINYEeCcKUe. DTH
IIYMBI MBI CIIBIIIMM IIPM HEUCIPABHOCTAX B POJHOW BOAOIIPOBOIHOI CHUCTEME: PE3KUI INepenaj JaBICHHs] B CUCTEME MOXKET BbI3BaTh I'MIPOYNap, KOTOPBIN
BOCIIPMHHUMAETCS KaK Pe3KHil, HEMPUATHBIN 1IyM; 3JIEeKTpOMarHuTHbIe. Bo3HuKaroT mpu paboTe yCTpOICTB U MPUCIIOCOOICHHIA.

Ox0 — (usnyeckoe sBICHHE, KOTOPOE 3aKJIIOYaeTcs B NMPHUHATUM HaOMIoaTreneM OTPaKEHHOM OT HPEMsATCTBHHA BOJHBIL. DXO0 — 3TO TO XKE camoe
OTpaKEHHE, TOJIBKO B 3€pKajie OTPaXaeTcs CBET, a B CiIydae 3Xa — 3BYyK. JIto0oe MpensaTCTBIE MOXKET CTaTh OTpakaTeleM JUld 3Byka. Uem pes3ue, OTphIBUCTEE

* LIL Tonsimuua. 3Byk // @usuueckas sHnukmoneaus : [B 5 1.] / T, pea. A. M. TIpoxopos. M.: Coserckas summkionenus (tr. 1—2); bospiuast Poccuiickas suuknoneans (tt. 3—>5), 1988—
1999.



3BYK, TEM 3X0 oTuériuBee. Jlyume Bcero BbI3BaTh X0 XJIOMAHbEM B JaolId. HU3KUI My»KCKOW TOJI0C OTPaKaeTcs IIOX0, @ BBICOKUK TOJ0C JAET OTYETIMBOE
9X0.

3aoanus:

1. Ha3oBUTE UCTOYHUKHU 3BYKA, YIOMSIHYTHIE B TEKCTE, B TOM MOPSAKE, B KAKOM OHU B HEM BCTPEYAOTCHS.

2. «Ay-y-y-y», - KpUYHM MBI , 320 TyIUBIIKCH B Jiecy. «UTo HaaphIBaemIbCs?» - oTBe4aeT HaM 3X0. OOBSICHUTE, MOXKET JIH TaKOe OBITH?

3. JlaiiTe Ha3BaHME OMBITY MO (PU3HMKE MO €ro onucaHuio. [IpoBeanTE 3TOT OMBIT.

Bo3bMuTEe TOHKOCTEHHBIM CTEKJISTHHBINH OOKal HAa HOXKKE. XOPOILIO BHIMOMTE PYKH C MBUIOM. 3aTeM, ClIerka HAMOYMB YHCTOW BOJIOW MaJbIIbl MIPABOM
PYKH, IOCTaBbTE OOKaJ Ha CTOJ, a JIEBOM PYKOM KpEIMKO JEp>KUTE €ro 3a HOXKKY. YKa3aTelbHBbIM MajblieM MpaBoil pyKH HaYHUTE BKPYTOBYIO BOAMTH MO Kparo
Ookana. Yepes HECKOIBKO CEKYH/ Bbl YCIBIIIMTE MEJIOIUYHBIN 3BYK. 3ByK He OyJeT MpeKpamarscs, MoKa Bbl BOIUTE MajbIleM 10 Kpato Ookana. Ecimu 310 y Bac
YCHEUIHO MOIYYHJIOCh, HaJleWTe B OOKasl YHCTYIO BOJY, HEMHOTO HE JIOXOAS A0 Kpas, U IMPOAOJDKAiiTe BOAUTH MajblieM. Bbl yCabIINTE 3BYyK HAMHOTO HIDKE
TOT0, KOTOPBIK ObLT 0e3 Bombl. [Ipomomkasi KpyroBeie ABMKCHUS MaJIblleM, TOCMOTPHUTE HAa TIOBEPXHOCTh BOMbI. Ha Hell oOpa3oBanuck MajaeHbKHE BOTHBL. OHU
MPOU30IUIN OT KOJICOMIOLIUXCS, 3BydYallMX CTEHOK Ookana. Temepb HaYHHUTE MOCTENEHHO YAANATH BOAY MAJICHBKHUMH TMOPHHUSAMH. 3BYK IOCTENEHHO
MTOBBIIIACTCSI, U CAMBIA BBICOKUH Oy/IEeT y IMMyCTOTO CTaKaHa.

4. Ilpounraiite oTpbIBOK U3 cka3ku [[x. Pogapu «/l>kenbcoMuHO B cTpaHe JHKenoBy. BO3MOXHO JiM Takoe B ACMCTBUTENBHOCTH? OTBETHTE Ha BOIPOC
CJIOBaMH M3 TEKCTA ISl YTCHUS.

...On Habpan noanyro epyov 6030yXa, KAk 3mo 0elaiom 6000/1a3bl neped NOoZpyiceHuem 8 800y, CILONCUNL PYKU PYNOPOM, UX KO pmy, umooOwl 38VK
OecnpensimcmeeHHo nowiesl 8 HYHCHOM eMy HanpasieHuu, u npousumenvho kpukuyi. byov ma Mapce u na Bemnepe owcumenu, obraoarowue ciyxom, OHU,
geposamuo, ycaviwanu 6wl 2onoc [icenbcomuno. JJocmamouHo éam ckazamv, 4mo 30aHue NOWAmuynioch, CI08HO NPOHeccs YUKIOH. Hepenuywvl ¢ Kpvluiu u
neyHou mpybvl CMbLIO, KAK NYWUHKU. 3ameM, HAYUHAS C 8EPXHe20 2Madxcd, Cmenbl HAKPEeHUIUCH, 3a0pOX*CAIU U CO CMPAUIHBIM 2POXOMOM DYXHVIU 6HU3,
3anonHAsA pO8 U pazopuvl3eusas 600y 6 pazHvle CHOPOHDL...»

Tema 3. Booa. Ynuxanvnocmo 600ut

Texcm ona umenusn

OxkeaH, MOKPBIBAIOIINK MOYTH BCIO HAIy TUIAHETY, — 3TO BoAa. Tydu, o0yaka, TyMaHbl — 3TO TOXKe Bojaa. beckpaiiHue neasHble MPOCTOpbl APKTUKU U
AHTapKTH]IbI, CHETOBBIE BEPIIUHBI TOpP — 3TO TOXE Bojla. Bosa — camoe yIMBUTENIBHOE BEIIECTBO HA CBETE.

CynuTte camu.

Bce Tena mpu HarpeBaHUM pacIIUPSIOTCS, TPH OXJIKIECHUN — CKUMaroTcs. Bee, kpome Boibl. bpockTe TBep/blif KycOYeK CBHHIIA B KUJIKUM CBUHEII, U
OH YTOHET, TaK KaK OH TUIOTHEE >KUIKOTO, KaK W TMOJAaBIsiolee OONBIIMHCTBO APYrux BemecTB. A Boma? TBepaas Boga — Jiel, UMEET IUIOTHOCTh MEHBIIIE,
MMOATOMY JIBJAMHBI CIIOKOMHO TUTBIBYT IO TIOBEPXHOCTH peKH. PacimimpeHnue BOJbI MPHU OTBEPICBAHWU BBI3BIBACT Pa3pyIICHHE TOPHBIX MOPOA. 3aTeKas JTHEM B
TPEUIMHBI CKaJl, BO/Ia HOUBIO 3aMEP3aeT U OTAEINSIET KYCKH MOPOJIbI.

Bona sBnsieTcs xopomunMm TermorocuteneM. [loatomy temioe Teuenne ['onbdctpum Biusier Ha moroay B EBpore.

Boma TpeOyeT orpoMHOrO KOJIHYECTBA TEIUIOTHI JUIsl CBOETrO McmapeHus. BoT modyeMmy Tam, TAe MHOTO BOABI, Jake TOJ MasSIIMMH Jy4amH COJHIIA
ObIBaeT HE OUeHb Kapko. Ecium Ob1 HE 3Ta 0COOEHHOCTH BOJIBI, TO OJMH 32 JPYTHM BBICOXJIA ObI MEJIKHE BOJOEMBI, TOK/Ib UCTIAPSUICS OBl €IIe B BO3IYXE

HenapoMm Boja — eIMHCTBEHHOE BEILECTBO, MOJYYUBIIEE OT YEIOBEKA TAKOE MHOKECTBO UMEH. TBEP/IyI0 BOAY UMEHYIOT JIbJIOM, FPaJIOM, CHETOM, BOAY B
KHUJIKOM COCTOSTHHM — COOCTBEHHO BOZOW, POCOM, JOKIEM, TYMAHOM, a B Ta3000pa3HOM — ITapOM.

YacTuiibl, U3 KOTOPBIX COCTOUT BOZA, PACTION0KEHBI OH3KO APYT K ApYyry. Mexay HUMU EHCTBYIOT CUJIBI IPUTSDKEHUS U OTTANKUBaHUs. IMEeHHO u3-3a
NENUCTBUS CUJT OTTAJIKUBAHUS BOJIA SBIISICTCS HEC)KUMaeMou. Takum jke CBOMCTBOM 00IaIat0T IPYTUe KUIAKOCTH.



3aoanusn:

1. ITpoBenuTe onbIT Mo onucanuto: «lloBeaenne IByX Kameaby.

[ToaroroBeTe 71 3TOTO ONBITA CTEKIISHHYIO IIJIACTUHKY. XOPOILIO €€ BBIMOMTE MBUIOM M TEIUIOW BOXOH. Korga oHa BBICOXHET, IPOTPUTE OIHY CTOPOHY
BAaTKOM, CMOUEHHOH B oziekojoHe. HuueM noBepxHOCTH He KacaliTech, OepUTe IIACTUHKY TENEph TOJIBKO 3a Kpas.

Bo3pMuTe Kycouek miankoil Oenoil Oymaru M HakamaidTe Ha HEro CTEapuH CO CBEYHM, 4TOOBI Ha HEM IOJIyYMJIaCh POBHAs IUIOCKAs CTEApPHHOBAS
IUTACTHUHKA.

[Tonoxure psAaOM CTEApUHOBYIO M CTEKJISHHYIO IUIACTMHKU. KalHWTE M3 NUIETKHM HAa KaXIAYI0 M3 HUX 10 MajJeHbKOM Kare Boabl. Ha creapuHOBOM
IUTACTUHKE IOJYYUTCS MOJIyIIAapue JUaMETPOM IMPUMEPHO 3MM, a Ha CTEKJIHHOM IIACTHHKE KaIllsl pacTedercs. Tenepb BO3bMUTE CTEKISHHYIO IJIACTHHKY U
HakiIoHUTE ee. Kamig y)xe W Tak pacTekiiach, a Telepb OHAa MoTedeT Aaibiue. Jlpyras ke Karisg OyleT KaraThCsl MO CTeapuHy NMPH HAKIOHAX IUIACTHHKH B
pa3HbIE CTOPOHBI.

2. Ha ocHOBe yBUIGHHOTO C/I€JIaliTe IBa PUCYHKA: KaIlIsl Ha CTEKJIIHHOW TUIACTHHKE U KaIulsd Ha CTEapUHOBOH IUIacTHHKE. OOBSICHUTE, YEM OTIHMYAIOTCS
nBa pucyHka. Kakoil MO>XHO cienarb BbIBOA?

3. Haiiiute 1 ogYepKHUTE JUIITHEE CIIOBO B psany. OObsCHUTE CBOE pelieHUe: TyMaH, WHEH, 00JIako, TIbLIb, TPaJl, BOJASHOM Tap.

4. Bemmonnute paboty no onucanuto. [Ipunymaiite HazBanue ais omneita. JlaiiTe OTBET Ha BOIPOC, MPUBEIEHHBIN B TEKCTE, BOCIOIb30BABIINCH PU
HEOOXOIMMOCTH MHBIMH MCTOYHUKAMH WH(OPMALINH.

Haneiite 1o kpaeB Bozbl B crakaH. HauHUTE OCTOPOKHO OMYyCKaTh B BOJY KOIEHKU: JIy4llle BCEro, €CIM OHU OyIyT COCKaJIb3bIBaTh 110 CTEHKE CTaKaHa Ha
nHO. PaHO WM MO3AHO BBl YBUJIUTE, YTO BOAA «BBUIE3AET» M3 CTaKaHa M HE MepenuBaercs uyepes kpail... [Ipopomkaiite kunarb MoHeThl. CKOJIBKO MX OyneT
BCEIO B CTaKaHe, [10Ka, HAKOHEL], BOJIa HE HAYHET IepeTeKars yepes kpai? Kakoil BBIBOJ MOXKHO CAEJIaTh U3 3TOTO OIbITa?

Tema 4. Yznekucnwuii 2az 6 npupooe u e2o 3HaveHue

Texer ns1t yTeHust

JlaBaiiTe pacCMOTpUM CBOMCTBA BEIIECTBA, C KOTOPBHIM KaXK/IbIii M3 HAC BCTPEUALTCs KaXKABIN JIeHb. DTO YIIIEKUCIbIH ra3. B ra3000pa3HOM COCTOSHUU OH
CYLIECTBYET MPH OOBIYHBIX Temneparypax. OH colepKUTCS B BO3JyX€E, BBIICISETCS B IPOLECCE JIbIXaHUS )KUBOTHBIX U pacTeHUi. I1y3bIpbKU TMMOHaAA — TOT
CaMbIil YITICKHUCIIBIM ras3.

[Ipy mMOBBILIEHHOM JAaBIE€HUU O3TOT Ta3 MpeBpallaeTcs B JKUAKOCTh (KHUAKas YIIEKUCIOoTa). B muIleBOil MPOMBINIIEHHOCTH HCIONb3YETCs Kak
KOHCEpBaHT M 0003Ha4YaeTcs Ha yrnakoBke nmoj kogoM E 290, a Takke B kauecTBe pa3pbIXJIUTENs TecTa.

[Ipu cunbHOM oxnaxkaeHuu (10 MuHyc 78,5 rpagycoB Llenbcusi) OH KpUCTAJUIM3YETCSl U CTAHOBUTCS TaK Ha3bIBAEMbIM CYXUM JIbJIOM, KOTOPBIHA IIMPOKO
UCMOJIb3YETCsl B TOProBJiIe JIsl XpaHEHUs 3aMOPOXKEHHBIX MTPOAYKTOB B pepHKepaTopax.

Vriexkucnblil ra3 He MMEET I[BeTa U 3amaxa. B oObIYHBIX yCIOBHSIX OH HE MMeeT U BKyca. OH He MOJAEpKUBAET TOPEHUE, IOITOMY €0 UCIIOJIb3YIOT B
OTHETYIIUTENAX.

VYIeKucIblil a3 COEpKUTCS B MOJIE3HBIX HCKOMAEMBIX: yIiie, HeQTH, Topde, H3BECTHSKE.

OCHOBHBIMU UCTOYHHUKAMH YIJIEKUCIIOTO I'a3a, CBSI3aHHBIMHU C AEATEIbHOCTBIO YEIOBEK, SABIAIOTCS:

* TPOMBILUICHHBIE BBIOPOCHI, CBSA3aHHbBIE C IPOLIECCAMU CTOPAHUS;

*  aBTOMOOWJIBHBIN TPaHCHOPT.

3aoanusn:

1. BBINOTHUTE OMBIT, CAETANTE U 3aMUIINTE BBIBOJ, BOCIOIb30BABUIMCH TPU HEOOXOIUMOCTH MHBIMU UCTOUHUKAMH HH(POPMALIUU:

3aroJIHUTE MJIACTUKOBYIO OYTBHUIKY BOAOM J0BEpXY M IUIOTHO 3aBUHTHUTE MpoOKy. [lonpoOyiite cxkare OyThuiky. Teneps nmonmpoOyiite cxarb OyTBUIKY C



ra3upoBaHHOM BOZIOM WM JIMMOHaA0M. UTo BBl 3amedaere?
2. 3anosHuTe TaOIUITY:

HazBanune BCIICCTBA Fz[e HCITIOJIb3YCTCA

VYriekucnblii ra3

Cyxoii nen

}KI/I,Z[Kaﬂ YITICKUCIIOTA

Tema 5: 3emns, énympennee cmpoenue 3emnu. Bewyecmeennniii cocmag 3eMHO KoOpbl

Texcm 0na umenus

Bbl yxe MHoroe 3Haete o crpoeHuu Bcenennoil, o nBukeHuu miaaHeT BOKpyr ComHua. OQHOW M3 ATHX IUIAHET SBJISETCs 3emild. 3eMiisi — TPEThbs
rianeta ot ConHIa, HO U €MHCTBEHHA MOKa rianeta B COMHEUHOM cucTeMe U n3BecTHON BceeneHHoi, Ha KOTOpoil mpokuBaeT pa3BuTas Gopma Ku3HU. Mbl
YKUBEM Ha YHHKAJIbHOW IUIaHETEe, TaK KaK Ha HEeW eCTh BO/AA. 3€MHbIE OKeaHbl 3aHMMAIOT puMepHo 70% Bceil MOBEpXHOCTH, a B TIyOUHY yxonar Ha 4 kM. B
KHUAKON Gopme mpecHas BoJa HaXOAUTCA B peKax, 03epax U B popme aTMOCPEpHOTO BOASIHOTO Mapa,

3emJist MHOTOCIIOMHA (puc.1).

Bremnuii cnmoit mpeacrtaBieH kKopoil. Ero 3amoiHSAOT OKeaHWYecKue OaccerHbl U
KOHTHHEHTHI. 3eMHasi Kopa 3aHumaer 5-75 kM. Haumbonee miIoTHbIE YacTH MNPAYYTCS MO
BHyTpeHHee CTpOGHMe 3e|\/1 1% KOHTMHEHTaMHU, a TOHKHE — IOJl OKeaHaMu. Tenepp AgaBalTe M3y4UM COCTaB 3€MJIM IO CIIOSIM:
KOpa, MaHTHUs, SAPO.

3eMHas Kopa COACPKUT Takue HIEMEHThl Kak: Kuciopon (47%), kpemuHuit (27%),
amoMunuit (8%), xenes3o (5%), kanpuwmii (4%), u mo 2% marnus, kanus u Hatpusi. OHa co3gaHa B

MaHTus BUJIE TUTAHTCKUX IJIACTUH, KOTOPBIE JBUTAIOTCS MO XKHUAKOM MaHTuu. Jlanee, TommuHow B 2890
PucyHok 1 KM, pacroyiiaraetcs MaHTtusi. OHa
Mpe/ICTaBIeHA CHJIUKATHBIMA

klnpo 3eMHasn kopa

nopojiaMu, OOraTbIMU Ha MarHui U >keneso.

BayTtpu 3eMnu pacnonoxeHo sigpo. MIHTepecHO, YTO OHO COCTOMT W3 ABYX IOJOBHHOK:
BHYTpeHHee (TBepoe) ¢ paauycoM B 1220 KM OKpYKE€HO BHEIIHUM (KHJIKOE — CIIJIaB HUKENS U
JKene3a) ¢ TOMMIUHOK B 2180 kM.

[Tnomane moBepxHoctu 3emiuu coctaBiusier 510 072 000 kBagpaTHBIX KujioMeTpoB. U3
Bcel 3ToM 1uomaau Toiabko 29,2% orBeneHo Ha 3emito, a 70,8% mokpbIThl Bogoto. To ecTh, Ha
oBepxXHOCTh oTBOANTCS Mk 149 000 000 kBagpaTHBIX KHUJIOMETPOB.

3emus Tsikenasi? Y Hac HET HACTOJNBKO TMTAHTCKHX BECOB, YTOOBI B3BECUTH ILJIAHETY.
[ToaToMy yueHble MbITAIMCh BBIYUCINUTH BEC HAaWOOJBIIEH TOpbl, UCHOJB3Ys pa3ivuHble (OPMYNbI M BBIYUCIECHHA. MareMaTHuecku MOJy4YHIIOCh OKOJIO 6
KBaJJPUNTMOHOB KHJIOTPAMMOB. DTO HEBEPOATHO OOJNBIION U YAUBUTEIbHBIN OTBET, MMOAPEHHBIA HAyKOM.

PaccMoTpuM BemiecTBEHHBINH cOCTaB 3eMHOM KOpbl. Camblil HUKHHUM CIIOM 3€MHOM KOpBI COCTOMT M3 0a3anbra. OTO TEMHO-CEpbli KaMeHb. BynkaHbl,
u3Bepras JiaBy, BMeCTe C Hell BIOpAchIBAIOT Ha TTOBEPXHOCTh UMEHHO 0a3albT.

Crenyromuii c10i-rpaHuT. ITO TBEPIasi TOpHAs 3€pHUCTAS MTOPOJA, COCTOUT M3 KBaplla, MOJIEBOIO IIMATa U CIIOAbL. [ paHUTHBIN CIOM UMEETCS TOJIBKO B




TOM 4acTHU 3€MHOM KOPBI, KOTOpasi HaXOAUTCA 1o MaTepukamu. [1og MOpCKUM JHOM CJI0si TpaHUTA HET.

Crenyrommuii 10l — ocagouHbie TOpHBIC Moponbl. OHU CO3/AIOTCS MyTeM MpPeoOpa3oBaHUs OpPraHUYECKUX BemiecTB. BOT kameHb u3BecTHAK. OH
oOpazoBasicst U3 pakymek. K ocagodnbiM mopoaaM OTHOCSTCS yroJib, TIIMHA, ECOK.

[Tocnenumii cmoit —3emis. Jla, Ta camast 3eMJIs, KOTOPYIO MBI 0OpabaTbiBaeM B HAACK/IE MOYIUTh OOraTelii ypoxkai. TonmuHaa 3eMHOM KOpbI KOJeOIeTcst
or 5 10 70 KMm.

3aoanusa:

1. 3anonHuTE TaOIUILY, UCIIOJB3YsS MH(OPMAIIHIO, COAEPIKAIILYIOCS B TEKCTE.

Hazpanue CJIOCB, U3 KOTOPBLIX COCTOUT 3emirs Kakne XxuMH4eCcKHue 31eMEHTBI COACPIKUT

2. Ilpumymaiite 3aroioBOK TEKCTa.

3. BremonauTe 1Ba pricyHka. Ha omHOM m300pa3uTe CTpOCHHE 36MHON KOPHI (CJIOH) IO OKEaHOM, Ha BTOPOM — CTPOCHHE 3€MHOM KOPHI IO/ MATCPHUKOM.
OO0mbscHUTE, KaK OynyT OTIUYATHCS PUCYHKH.

4. HazoBuTe, Kakue BEIIECTBA U3 COCTAaBa 3eMHOM KOPBI U VISl YETO MCIOJIB3YET YEJIOBEK B CBOCH KU3ZHEICATEIbHOCTH.

5. Kakue nmoHsATHS U3 TEKCTa, OTHOCAIINECS K CTPOSHUIO 3eMJTH, BaM YK€ ObLITH U3BECTHBI.

6. HazoBuTe M3 TEKCTA TPH MOHATHUS, C KOTOPBIMH BBl BCTPETUIINCH BIIEPBHIC.

Tema 6: Munepanw, 2opnasa nopooa, pyoa

Texcm 0na uzyuenusn

B mpupone HacUMTHIBAETCS OrpPOMHOE KOJIMYECTBO MUHEPAJIOB M TOPHBIX MOpox. /s Toro, yToObl MOOIMKE IMO3HAKOMUTCA C UX MHOrOOOpa3HbIM
MHUPOM, COBCEM He 00s513aTeIbHO OTIPABIATHCS B MOXOJ 110 FTOPHBIM CHCTeMaM MM paBHMHaM. COBPEMEHHOMY YeJIOBEKY JI0CTaTOYHO MPOCTO MPOTYIsATHCS MO
POIHOMY rOpPOAY M BHUMATEIbHO OIJISAIETHCS BOKPYT.

Jlopory, 31aHus, CTaHLIMU METPOMNOJIMTEHA, SKCIIOHATHI XYJOXKECTBEHHBIX MY3€€B — BE3[I€ MOXKHO OOHApYXKUTh TOpPHBIE MOPOABI U MHMHEpaibl. B
CHELHAN3UPOBAHHBIX MUHEPATIOTUYECKUX U TEOJOTMYECKUX MY3€iX MOXKHO IOJIYYHUTh NIyOOKHE 3HAHMS MO T'€OJOTMH M OJHOBPEMEHHO MOIH000BAThCS
KpacoTOM peNKHUX NPHUPOJHBIX HIKCIOHAaTOB. HauyHeM ¢ MHHepajioB — MPHUPOAHBIX OOpa30BaHM, 00JaJalOUIMX OTHOCHUTEIBHO HPOCTHIM U OAHOPOIHBIM
CTpoeHHueM. MuHepanorus — Hayka 0 MUHEpaJlax — OJIHa U3 JPEBHEHIINX Te0JIOTMYECKUX HayK. Mup MUHEpasoB HAaCTOJIbKO MHOTOJHK, YTO CYIIECTBYET
HEOOXOIMMOCTh B MX KJIACCH(MKALMU 1O pa3HbIM MpU3HaKaM. MUHepalibl, COCTOAIINE U3 OJHOTO XMMHUYECKOTO 3JI€MEHTA, Ha3bIBAIOTCS «caMoponHbie». Bee
BbI MUIIETE WM pUCYeTe MPOCThIMU KapaHjaamamu. ['pudens y HuUX caenaH u3 MuHepana rpagut. Xumudeckas ¢opmyna storo munepana — C. Takoii ke
¢bopmynoii oGsagaeT MUHEPAJ, 32 MHOTHE CTOJIETUS CTABIIMM MOMYIspHEHIINM 1 JOPOTHM JParolieHHbIM KaMHEM. DTO MUHEpall anmas!

K cnenyromieit rpynmne — OKCHI0B U THUIPOKCUIOB — OTHOCUTCSI OJJUH M3 CaMBIX pPacCIpOCTPAHEHHBIX B 36MHON KOpe MHHepasioB — kBapll . KBapir jierko
HaiiTu Ha Oepery peku Win o3epa, OOHapYXUTh B Kyde CTpOUTENbHOro ImedHs. Ho 3ToT HeB3pauHbli, MPO3payHbIi UM MOJOYHOTO I[BETAa «KaMYILIEK» UMEET
Oonee 15 pa3sHOBUAHOCTEH: UCKPAIIMICS aBaHTIOPUH, CJOWUCTBHIM MOJYIparoleHHbIN arar, (pUOJIeTOBBIH aMETHUCT, perdaliiuii Mpo3padHENIIN TOPHBIHI
XpycTailb, YEpHBIH MOPHOH, IPa3eM TyCTOIO 3€JIEHOTO OTTEHKA, JbIMYaThlii payXTolla3, JUMOHHBIM MOITYJparoleHHbI LHUTPUH WJIM HAalOMUHAIOUIMN IVa3
KOILIKM KOIIAuui TI1a3. BoNbIIMHCTBO U3 pa3HOBUIHOCTEHN KBaplia OTHOCATCS K MOJEJIOYHBIM WM MONYAPAaroleHHbIM KaMHSM U HCIIOJIb3YIOTCS B IOBETUPHOM
aene

K rpynme oKcHII0B OTHOCUTCSI MUHEpaJ, CHOCOOHBIM 3aCTaBUTh CTPENIKY KOMIIaca, OCIIEHO BEPTEThCS MO KPYry. DTO MHUHEpajJl MarHeTuT WIH
MarHUTHBIN jkene3HsK. OCOOHSIKOM B KJIaCCU(PHUKALIUK CTOAT OpraHNYeCcKre MUHEpabl (KaJlbLNT), JIMIIEHHbIE KPUCTAIITMYECKON CTPYKTYphl. K HUM OTHOCSTCS



KEMUYT U SHTapb. JKeMuyr — 3TO €IUHCTBEHHBIN U3 IOBEIIMPHBIX MaTepHAIIOB, 00Pa3yIOIIUICS B TeJe MOJUIFOCKOB U BIIOJIHE BEPOSITHO, OAMH M3 JPEBHEHIINX
KaMHEH, MCIOIb30BABIINXCS B KAYECTBE YKPAIICHHUS.

Jpyroii MuHepan 3TOH TpylIbl MMEET MHOIO IO3TUYECKUX Ha3BaHUN — «TOPSIIMM KaMEHb», «Iap COJHIA», «CIE3bl MOps». DTO SHTAph WIH
HCKOoIlaeMasi cMoJia. B Kamisix sHTapss MOXKHO OOHapy»KUTh 4ellyro pblO, 6abodyek M ApeBHHUX >KyKoB. M3 sHTaps Obula BBINOJHEHA OTHAENKA JIETeHIapHON
SHTapHOI KOMHATHI B JIETHEW pe3neHIIMU poccuiickux umneparopos B Llapckom Cerne.

Kak e omIn4uTh OAMH MHHEpaa OT JIpyroro? B 3ToM BaMm moMOryT ocoOble JUarHOCTUYECKHE NPU3HAKU: BHEIIHUI BUJ MHUHEpaja, ero LBeT, OJeck,
TBEpAOCTh U Apyrue. OcoObIX CBOMCTB MM TUArHOCTUYECKUX MPU3HAKOB Y MUHEPAJIOB JJOBOJILHO MHOTO. [103TOMY MBI pacCMOTPHM TOJIBKO T€, KOTOPBIE JIETKO
OIpENeNINTh, He 00J1a/1as ClIeUaIbHBIMU 3HAaHUSIMUA B MUHEPAJIOTHH.

Bo-nepBrix, uBet. LIBeT Munepana — nepBoe, 4To Opocaercs HaMm B T1a3a. HekoTopble MHHEpaIbl MOTYT UMETh MTOCTOSIHHBIN LIBET WM OTTEHOK, IPyrue
— MEHSIOT €r0 B 3aBUCUMOCTHM OT IpuMeced. Hampumep, KMHOBapp Bcerga KpacHas, a cepa — MMeEeT JKelTble OTTeHKH. K MHHepanaM ¢ HENOCTOSHHBIM,
MEHSIOIIMMCS IIBETOM MOKHO OTHECTH YK€ YITOMSHYTBIM HaMH KBapl. MHOTMM M3BECTHBI ParolleHHbIe KAMHHU — KPACHBIA pyOHH, CHHHIA cardup.

He o6namas crenuanbHbIMU 3HAHUSIMHM MOXKHO ONpPENEIMTh TBEPJAOCTh MUHepasa. M3ydaemblii MuHepan nubo Lapamaercs 3TaJOHOM M TOTZa €ro
TBEPJOCTh HIKE, JIMOO HE IIapamaeTcss U TOTJAa €ro TBEPAOCTh BHINIE dTanoHa. HanmMeHee TBepIplii B IIKaJle — MUHEpPAJ TalbK, CaMblil TBEPABIA — aiamas.
Hanpumep, ucneiTyeMblii MUHEpaJl LIapanaeTcs TONa3oM, a caM liapanaeT arnaTuT. 3HauuT, Halll MUHEepal UMeeT TBEPJOCThb, aHAJIOTHUHYIO WM OJIM3KYIO KBapIly
— 7. 14 onpeneneHusl TBEPIOCTH MUHEpaJla COBCEM HE 0053aTeIbHO UMETh STAJIOHHYIO LIKaly TBEpAOCTU. MOKHO BOCIOIb30BaThCS TEM, UTO IOl PYKOI».
Horots Ha pyke umeer TBEpAOCTh 2, MeAHAsi MOHeTa — Oosiee 3, cTaiabHOM HOX — Oosee 4, cTekio — 6osee S.

Hekoropbie MuHepaisl UMEIOT BKYC (CUIIBBUH), IpYTHe — FOpsT (cepa), TPETbU — IUIaBsTCS M U3AAI0T IIPU 3TOM NPUATHBIN 3anax (sHTaph). YeTBepThie —
pacTBOpAIOTCS B Boje (Taiur), HATble — KOBKME (3070T0) U T.A. OnpenenvB OCHOBHBIE JUMAarHOCTMYECKHE IMPHU3HAKM MHUHEpalla, B JajlbHEHIIEM MOXXHO
BOCIIOJIb30BAaThCsl CIIPAaBOYHUKAMU-OIIPEIEIUTENIMI MUHEPAJIOB U TOPHBIX MTOPOJI, YTOOBI Y3HATh €r0 Ha3BaHKE, OCTAJIbHBIE CBOMCTBA U 001aCTH IPUMEHEHUSI.

3adanusn

1.3anonHuTe TAOIMILY, MCTIONB3YSl MaTeprall TeKCTa. B KileTkax cTaBATCs 3HAKU «+» U «-»

HasBanue Berpeuan He Bunen vu Capian V3nHan Hpasurcs
MUHEPAJIOB — TaKou pasy Ha3BaHUE CerofHs Ha3BaHUE
Pa3HOBUIHOCTEN MHHEpAII
KBapLa

2.3anonHUTE TAaOIMILY, MCTIOJIb3YS HH(GOPMALIMIO U3 TEKCTa

HasBanue rpynnsl MUHEpPaAIOB [Ipumepsl MUHEPATIOB, CBolicTBa 3TUX MUHEPAJIOB
OTHOCSIIUXCS K IpynIme

«CaMOPOIHBIC)

OKCHUJOB U TUAPOKCHUIOB

OPraHNn4€CKUC MUHEPAJIbI

3.CocTaBbTe aJITOPUTM JEHCTBUM JIJIS1 OTIPEICIICHHS TBEPIOCTH MUHEpaa.



4.Pemmre 3anauy: Mmeercs obpasen; munepaia. OH mapanaercss CTEKJIOM, HO caM LapanaeT MeJHYI0 MOHETY. B kakux mpeaenax HaxOIUTCs 3HaYECHUE
€ro TBepJOCTU. TBEPAOCTh METHOM MOHETHI M CTEKJIa HAMAM B TEKCTE.

5. 3anummnTe Ha3BaHMsI TOPHBIX NTOPOJ, KOTOPBIE HCIIOIB30BAIMCH IIPH CTPOUTEILCTBE B MOCKBE, B TOM MOPSAKE, B KAKOM OHH IIPUBECHBI B TEKCTE:

MuHepaibl ciaratoT ropHbie mopoabl. YToOb! T0O3HAKOMUTBCS C T€M, KaK 4eJI0BEK UCHOJIb3YET TOPHbIE MOPOJIbl, COBEPILIUM HEOOJIBLIYIO SKCKYPCHIO 110
cronune Poccuiickoit @eneparun — ropogy MOCKBE M BHUMATEIbHO MOCMOTPUM IO CTOpPOHAM. ABTOMOOWIJIBHBIE JIOPOTH TOPOJa IMOKPBITH ac(aibToM,
KOTOpBIN NPOU3BOIUTCS U3 CMECH OMTYMOB C IpaBHEM M IeckoM. I'paBuil, nmecok — 00I0MOYHBIE Ocaqo4Hble ropHble nopoasl. Ilporymsemcs no Kpachoit
wiomaan. OHa BbIMOIIEHA A1aba30M — BYJKAaHHUECKONW TOPHOM MOPOIOH, MO cOCTaBy OMM3KOM K 0a3anbTy. benmokaMeHHbIe XpaMbl CTOIHUIIBI MOCTPOCHBI U3
M3BECTHSKA — 0CaJ04HON FOPHOI MOPOIbI XUMHUECKOTO MJIM OPIaHUYECKOro MPOUCXoKIeHHs. [locTaMeHThl TaMATHUKOB, HabepeKHbIe PEKH MOCKBBI, LIOKOJIN
3[JaHUI ¥ TI0JIBI HA MHOTUX CTaHIMAX METPO BBIMOJIHEHBI U3 KUCIIOH, IITYOMHHOW MarMaTu4eckoi Mopobl TPAHUT pa3HOOOPA3HBIX OTTEHKOB U TEKCTYP.

Tema 7: Ammocghepa 3emanu

...Ammocepepa ooxrcuensem 3emnio. Okean, mops, pexu. Pyuvbu, pacmenus, H#CUoOmMHbule, 4€l06€K — 6CE HCUBEM 8
ammocgepe u brazooaps eil. 3emna niasaem 6 6030YWHOM OKeaHe; €20 GONHbL OMbI8AION KAK 6EPUIUHbBL 20D, MAK
U UX NOOHOMNMCUA; A Mbl JiCU6eM HA OHe JMO20 OKeaHd, CO 6Cex CMOPOH UM OX6AYEHHble, HACKBO3b UM
nponukHymole... He kmo umnoil, kak ammocgepa noxkpwieaem 3eieHvlo Haull Nojs U ayed, NUmaem u HeXCHblll
Y8emoK, KOMopblM Mbl I00YEMCSl, U 2POMAOHOe, MHO208eK080e Oepeso, 3anacaroujee pabomy CONHEYHO20 NY4da,
Ymobvl OMOaAms Ham ee 6noC1e0CmEULU. .

K.®nammapuon

Texcmuot Ona umenuA:

3emitst okpyxkeHa armocdepoil. 9to armocdepy K. dnamMmmaprnoH Ha3Basl BO3AYIIHBIM OkeaHOM. [1o cBoeMy CTpOEHMIO BO3IYIIHBINH OKE€aH HallOMMHAET
JOM. Y HErO TOXKE €CTh CBOU «3TAXKU».

ITepBslii «aTax» — TpONocdepa. ITOT CION MPOCTUPAETCS, B CPEHEM, 10 11 KM HaJ ypOBHEM MODsI, U TEMIIEpATypa B HEM NAJAET C BBICOTOM.

Bropoii «atax» — erparocdepa. OH pacnonaraercs Mexay 11-m u 55-M kM Hajy ypoBHEM MOpsl. 37€Ch LIAPCTBO CTYKU C MPUOIU3UTEIBHO TOCTOSTHHON
temneparypoi 40 rpagycoB HUXKE HYIS.

Tpetuil «31ax» — Me30cgepa. DTOT CION 3aHUMAET MPOCTPAHCTBO Mexay 55-M U 80-M KM OT MoBEepXHOCTH 3eMin. Bo3ayx 3/1ech CHIIBHO pa3pekeH.
XapakTepusyeTcs MOHMKEHHUEM TeMIeparypbl ¢ BbIcOTOM; MakcumyM (0°C) TemmepaTypbl pacloIOKEeH Ha HIKHEHW IpaHMIle, MOCIe Yero TeMmIeparypa
HaunHaeT yobiBath 10 —70° niam —80°C .

YerBepThili «aTaXx» — TepMocdepa. Bo3nyx eme cunbHee pazpexxeH. 3neck HeBuaanHas xkapa — 1000-2000 rpagycos Llenscnus.

[Tareiii «aTaxk» — sx30cdepa, T.e. BHEMmHASA 000m0uka armocdepsl. Beicota atoro ciost 500-600 kM. Bo3nyx 3mech paspekeH erie CHIbHEe, YeM B
tepmocdepe. Temneparypa Bo3ayxa, Kak U B TepMocdepe, 371eCh BHICOKA M ITPOCIEKUBACTCS CIA0BII pOCT TeMIIepaTyphbl C BHICOTOM.

Mpl1 kuBeM Ha JTHE BO3AYIIHOTO OKeaHa. BciencTBue cBoell TsDKECTH BEpPXHHUE CIIOM BO3[yXa, MOJOOHO BOJE B OKeaHe, NaBAT HAa HUIKHHUE CIIOU U
CKUMAIOT uX. Bo3aymHelid cioif, npuieraromuil k 3emiie, UMeeT HauOoJBIIYIO IIIOTHOCTh. Bee Tena, Haxoasuecs: Ha 3emile, HCIIBITHIBAIOT AaBJICHUE BCEH
armocdepsl. Ero Ha3pIBatoT atMocepHbIM JaBieHHeM. ATMOC(hepHOe AaBlieHHEe YMEHbIIaeTcsl ¢ BbIcOTOM. Tak, aTMocdepHoe naBieHHe Ha BEPXHHUX 3Ta)Kax
BBICOTHOTO 3[IaHMsI MEHbIIIE, YeM Ha MepBOM 3Taxe. J{Js u3mMepeHus arMocepHOro AaBIeHUs UCTIONB3YIOT TpuOophl. OIMH U3 HUX — OapOMETp-aHEePOUI.

3aoanus:

1. IlpoBeauTe SKCIEPUMEHT U MONpPoOyiiTe 00bSICHUTH HaboaeMoe siBieHne «Boja B mepeBepHyTOM cTakaHe» (puc.2).


https://ru.wikipedia.org/wiki/Градус_Цельсия
https://ru.wikipedia.org/wiki/Градус_Цельсия

Haneiite B crakan Bony A0 camoro kpas. [IpukpoiiTe cTakaH TUCTOYKOM IUIOTHOM Oymaru u,
NpuepKuBasi Oymary JaJoHbIO, OBICTPO TIEPEBEPHHUTE CTaKaH KBEpPXy JHOM. Temepb yOepuTe
JIagoHb. Boma u3 crakaHa HE BELIBETCS.

2. laBnenue arMochepHOro Bo3Ayxa Ha Oymary OoJblle JaBlIeHHsS BOJbl Ha Hee.
[Ipomomkure mNpeaioKeHUEe CIOBaMU W3 ONHUCAHMs OJKcrepuMeHTta: «Bojma W3 crakaHa He
BBUIMBAETCS, IOTOMY YTO...»

3.3amonHuTe TAOIHILY, UCTIONB3YsI HHPOPMALIHUIO, COIEPIKAIIYIOCS B TEKCTE.

HasBanue cioeB, U3 KOTOPBIX BeicoTa ciiost Hag ypoBHEM OcobeHHOCTH U3MEHEHUS
COCTOUT armocdepa Mopst TEMIIEPATyPbI
PucyHok 2

4. IpuBeauTe MpuMeEpHI MPOSIBIICHUS aTMOC(HEPHOTO JaBICHHUS BOKPYT Hac.

5. IIpounTaiiTe TEKCT U BCTaBbTE MIPOIYILIEHHBIE CI0BA:

Haxonsch Ha BBICOKOI rope, ajJblUHUCTBI 3aBUHTHJIM KPBILIKY IYCTON IIaCTUKOBOM OyThUIKM. Korma OHM CIyCTUIIMCH K IOJHOXHUIO TOpPBI, TO
OOHapYyXWJIM, YTO CTEHKH OYTBUIKM HEMHOIO CMATHI U BAABJICHBI BHYTPb. ByTbulka Obl1a 3aKkpbiTa, U TeMIlepaTypa BO3JyXa B HEHl ocTaBajlaCh MOCTOSHHOH,
CIIe/IOBATENbHO, TAaBICHUE BO3AyXa B OyTbUIKe HEe MeHsutochk. CHapyXu Ha OyTBUIKY AEHCTBOBAJIO nasinenue. Ilo Mepe crmycka ¢ ropsl

JlaBJICHUE U TIOCTENEHHO C)KUMAJIO CTEHKU OYTBIIKH.

Tema 8: Ynukanvnocmo nnanemot 3emna. Ycnoeusn ona cyujecmeosanus yncusnu na 3emue. Ceoiicmea Hcusvlx op2anu3mos
«Bce mvl naccasxcupvl 00H020 Kopabia no umeHu 3emis, a 3Ha4um, nepececms U3 He2o Npocmo Hekyoa. Bom
nowemy 8ce sicumeny niaHemvl OOJINHCHbL CO0OWA CNACAmMyb C80U 0OWULL OOM»
AHnrtyan ne CeHT-OK3101IE€pH
Bonpocwl ona oocysymcoenusn:
— CornacHsl 1 BB ¢ (paHity3ckum nucatenem? [louemy?
— O uém 3acTaBIIsIeT 33[yMaThCsl OTO BHICKAa3bIBAHUE?
— Kaxkue npo6rieMbl, KOTOpbIe TPEOYIOT OT JIt0/Iel HEOOXOJUMOCTH «CIacaTh CBOM OOIIUI 10MY, BBl MOYKETE Ha3BaTh?
— Tloyemy 370 BeICKa3bIBaHMEe cTano murpadom 3anatus? O yem Oynem roBoputh? BaxxHo 1 9T0 1715 Bac, mouemy?
Texcm Ona umenusn:
VYHuKaabHOE pa3zHo00pa3re MOBEPXHOCTH 3€MIIH MPOSIBIISIETCSA HE TOJIBKO B YEPEOBAHUH BOJIbI U CYIIU. 3eMHAs IOBEPXHOCTh — OTPOMHAsi MO3auKa M3 TUTaHT-
CKUX PaBHUH U BBICOKUX TOp, HEIPOXOAUMBIX JIECOB U MYCThIHb, OOJBIINX TOPOJIOB U HE OCBOCHHBIX YEIOBEKOM MPOCTPAHCTB.
Ha 3emue Beimensitor 4 mpupoHbie 000T0UKH:
JIutocdepa — tBEpaast o6010uka 3emiu. COCTOUT U3 3€MHOM KOPBI M BEPXHEH YaCTH MaHTHUHU.
I'mapocdepa — Bognast o6onouka 3emum. E€ mpunsaTo nenuts Ha MUpOBOW OKeaH, KOHTHHEHTAJIbHBIE ITOBEPXHOCTHBIC BOJIBI U TTOA3EMHBIE BOJIBI.
ATtmMocdepa — razoBas 000JI04Ka, OKpYKAIOIIAs TUIAHETY 3eMiI0. BHYTpeHHss e€ MOBEpXHOCTh MOKPBIBAET THApPOchepy U YaCTUYHO 3€MHYIO KOPY, BHEITHSISA



TPAHUYUT C OKOJIO3EMHOM YaCThI0 KOCMUYECKOTO TPOCTPAHCTBA.
Buocdepa — obonouka 3emnu, 3acen€HHast )KUBBIMU OpraHU3MaMU, HAXOASIAsACS MOl UX BO3JIEHCTBUEM U 3aHSATAs MPOTYKTAMH UX KU3HEIEATEIbHOCTH.
['maBHast 0COOCHHOCTH 3eMJIM — TO, YTO OHA SBJISETCS IIAHETON KU3HU. 31€Ch CIOXKIINCH HEOOXOIMMBIC YCIIOBUS /ISl CYIIECTBOBAHMSI )KUBBIX OPTraHH3MOB:

— arMocdepa 3emMiId IPOMyCKaeT JOCTaTOYHOE KOJTUYECTBO COJTHEUHOTO CBETA;

— HEBMJIMMOE MAarHUTHOE I0JI€ B HelpaX 3eMJIM 3allUIIaeT €€ OT BPeIHOr0 KOCMUYECKOT0 U3ITy4EeHMUS,;

— BOJa Ha 3emJie CYIIECTBYET B 3-X COCTOSIHUSX: ra3000pa3HOM, TBEPIOM U KHUIKOM;

— pacTeHwHsl, BO3HUKIIINE Ha Cylle 3eMITH, YBEIIMYUIN KOJMYECTBO KUCIOpoia B atMochepe.
3aoanusn:

1. OdopmuTe HHPOPMAIUIO B TEKCTE B BHJIC TAOIUIIBI WITH IPpad-CXEMBI.

2. Kak BbpI MOKETE IMOy4acTBOBATh B OXpaHe MHUPOBOTO OKeaHa OT 3arps3HeHus, Beab A0 Ommkaiiero Mmops 6osee 1000 kumometpoB? CocTaBbTe BO3-
MOYKHBIU IUIaH JICVCTBUIA.

3. BolgenuTe OCHOBHYIO MBICIb B HIXKEIPEICTABICHHOM TeKcTe. [IpenokuTe 3aroioBoK TeKCTa:
ComH1le urpaet o4eHb OOJBIIYIO POJIb B )KU3HU HAIICH IJIAaHEThl — OHO UCTOYHMK CBeTa U Teruia Ha 3emuie. COJTHIIE OCBEIIAET M COrpeBaeT Hally IUTaHeTy, 0e3
3TOro He OblIa ObI BO3MOKHA JKU3Hb HAa HEW HE TOJBKO YelIOBEKa, HO Jlake MUKPOOpraHu3MoB. COJHIIE — TTIaBHBIN (XOTA U HE €JMHCTBEHHBIN) IBUraTellb MPO-
HCXOSIIUX Ha 3eMJIe TTPOIIECCOB.

4. BcraBbTe MPOIYIICHHBIE CIIOBA:

3nadenue arMochepsl 17 )KU3HU Ha 3emIie:

- OT METEOPHUTOB U OMACHOTO KOCMHYECKOTO U3JIy4YCHHUS;

- TEIJIO B HOYHBIC YaCHI,

- KUBBIE OpPTraHU3MbI HEOOXOTUMBIM JUIS JBIXaHHS KUCIIOPOIOM;

- YIJIEKUCIBIN a3 1Sl TUTaHUST PACTECHUI;

- yepes COBEPILIAETCS] KPYTOBOPOT BOJIBI.

5. CocraBbTe BONPOCHI K CIEAYIOIIEMY TEKCTY.
XKusoit Mmup oueHb MHOTOOOpa3eH. CyIIeCTBYeT OKOJIO 2 MITH. BUAOB KUBOTHBIX, 0K0OJIO 500 THIC. BUAOB PACTEHUIA, COTHU THICSY TPUOOB, THICSIYM BUJIOB U €IlIe
Oomplie mTaMMoB OakTepuil. MHOTHE BB elie He onucaHbl. CTPYKTypHas CJIOKHOCTh, THITBI NMUTAHUS, )KU3HEHHBIE ITUKIIbI, UCTOPUUYECKHI BO3PACT ITHX
TpyMI OPraHU3MOB OUYEHb CHIIBHO paznuvaroTcs. Ho Bce opraHu3Mbl TOMKHBI UMETh HEUTO 0OIIee, YTO OTIUYANo Obl X OT HEKHUBOW MPUPOIBI. ITO 0OMeH
BEILIECTB U SHEPTHH, CIIOCOOHOCTh K Pa3MHOKEHHIO M Pa3BUTHIO, U3MEHYMBOCTh M YMEHHE MPUCIIOCAOIUBATHCS K YCIOBUSIM CPEIBI.

6 KJace

Tema 1: Teno u eéewgecmeo. @opma, 06vém, nnomnocmev. Macca. Usmepenue maccel men. Eounuyot maccot
Texcm Ons umenus:
OU3MKU Ha3bIBAIOT (U3MYECKUM TEJIOM WM MPOCTO TEIOM JII0OOM MpeAaMer. DTO MOXKET ObITh YelOBeK, aBTOMOOWIb, 3eMJisf, OKpyKarolas ee
arMocdepa U Jjake TyMaH, 00pa3yoLuiics n3 BOASHOIO Mapa Mpu KUIIEHUH BOJIBI.
JIroboe gu3nyeckoe TEI0 COCTOUT U3 OJHOTO MM HECKOJbKUX BellecTB. MHorna Ha3BaHue BelIeCTBa OTPakaeTcs B Ha3BaHUU TeJa: HApUMeEp, Mbl
TOBOPHM: «MEJIHBINA MTPOBOJY», CTEKJISIHHBINA CTaKaH, METAJJIMUecKas ura, (asHcoBas Tapeika, pe3MHOBBIM MY, 1oxaAeBas karist. CBoiicTBa BellecTBa U3ydyaeT
HE TOJIBbKO (U3MKa, HO U OJIM3Kas K Hel HayKa XUMHUSL.



Kaxnoe ¢usnueckoe Teno WM SIBICHHE XapaKTepU3yeTCsl ONpPEACICHHBIMH (PU3MUECKUMHU BenUYMHAMH. BOT HekoTopble mpuMepsl (HU3HYECKUX
BEJIMYMH: Macca, CKOPOCTh, 00beM, BpeMsl, TeMIIepaTypa, JIHHA.

[Ipu u3y4yeHnu Ten U ABICHUN HEOOXOIUMO MPOU3BOAUTE U3MEpeHUs pusmueckux BenuyuH. Kaxayro GU3N4ecKyro BeTHUUHY
HU3MEPSIOT B OIPEJCICHHBIX €IMHUIAX, KOTOPhIC HA3BIBAIOT CIWHUIIAMH HM3MEPEHUS JIaHHOW BeaudumHbl. Hampumep: dusudeckas
BCJIIMYHNHA — MaAcca. EI[I/IHI/II_[a HU3MCPCHUA MACChl — KHJIOT'paMM. HpI/IMepHO TaKyr0O MacCy MMECT OAWH JIMTP BOIBI. 9TO OCHOBHast
eIMHUIIA U3MEpeHHs Macchl. ECTh ellle He OCHOBHBIC: rpaMM, MUJUIMTPAMM, TOHHA, IIeHTHep. CaMblii TPOCTOM Crtoco0 ompeaeieHus

MaccChl Tella — B3BelIMBaHue Tena (puc.3).

PucyHok 3 HpI/I BBaHMOHCﬁCTBHH TCJI, UMCIOIUX PA3HYIO MacCy, CHUJIbHEC U3MCHUTCA CKOPOCTH TEJia, UMCIOIICTO

MEHBUIYIO MacCCy.

XapaKTepHCTHKOﬁ BE€IICCTBa SABJISACTCA (bI/ISI/I‘ICCKaﬂ BEJIWYHMHA IUIOTHOCTh. IIJIOTHOCTH BCIICCTBA paBHA OTHOHICHUIO MACCBI
OJHOPOJAHOIO TEJa, COCTOAIICTO M3 3TOT'0 BCIICCTBA, K 061:eMy tena. C IJI0THOCTBIO Pa3JIMYHbIX TBCPABLIX, KUAKHUX TCJI U I'a30B BbI
MOXKCTC ITIO3HAKOMUTBCA ITPHU ITOMOIIU CIICHUAJIBbHBIX Ta6J'II/ILI.

Bonpocul ona oocyrscoenusn:

- O yéM roBopuTcs B TeKcTE?

- Uto HoBOTO Y3HAIN?

- ['ne u xorma BeI CMOXKETE BOCIIOIB30BATHCS ITUMU 3HAHUAMHU?
3aoanus:

1. ChopmynupyiiTe 0COOCHHBIE CBOMCTBA BOBI, ONMKUCAHHBIEC B CIEIYIOIIEM TEKCTE.

Boma — onHO M3 caMbIX pacnpOCTpPaHEHHBIX BELIECTB Ha 3emJie, OJHAKO €€ CBOMCTBAa BO MHOI'MX OTHOUIEHMSIX SIBJISIIOTCS HCKIIIOUMTEIbHBIMU.
Hanpumep, MmIOTHOCTh MOYTH BCEX BEILIECTB B TBEPJOM COCTOSHHUU OOIbIIE, YeM B KHUAKOM. Boma sBIsSeTCS Ba)KHBIM HCKJIIOUEHHEM — IJIOTHOCTH JIbJa
coctasinseT 0,9 OT MIOTHOCTH BOABI. DTO, Ka3ajaoch Obl, MAJIO€ OTIMYME IJIOTHOCTHU JibJIa OT IUIOTHOCTU BOJBI pa3pyllaeT TOpbl: MOMaBLIasi B TPEIIUHBI CKaJl
BOJIa 3aMep3aeT U, MPEBPATUBIIKNCH B 0oJiee «0OBEMHBIN JIE/, pacIIupsieT ux.

2. NomatHss saboparopusi:

TpebyeTcs cpaBHUTH IUIOTHOCTh CaXapHOTO IMeCKa U IJIOTHOCTh PEYHOro mecka. OmuimuTe, Kakoe oO0OpyldoBaHHE HEOOXOAMMO Ui MPOBEICHUS
AKCIIEPUMEHTA, KaKue JCUCTBUS BbI JJOJDKHBI BBITIOIHUTD, KAKUE U3MEPEHUS TPOU3BECTH.

3. BeinumuTe U3 TEKCTa MepeyucieHHble pu3ndeckue Tena B Ta0Nuily. YKaKUTe BEIIeCTBO, H3 KOTOPOTO COCTOUT Kak0€ (pU3ndecKoe Temo.

duznueckoe TEIO Bemtectso

4. «BHuMaHue, cMepTeNbHBIN HOMEP!» - Tak OOBSIBIIAIOT IIMPKOBOM HOMED, TTOKa3aHHBINA Ha pucyHke . Ha camom nu esne oH Tak omaceH? BrickaxuTte u
o0ocHy#TE CBOE MHEHHE.



Texcm ona umenua:

HpennonoxceHI/Ie, YTO BCIICCTBO COCTOUT U3 MEIbYaNIIINX HCBUJIUMBIX INIa3y 4aCTUL], OAHUM U3 IICPBBIX BbICKA3aJl z[peBHerpeqecm/Ii/'I y‘leHLIfI

Tema 2: Cmpoenue seuecmea. Amomvt u monexkynvi. Mooenu amoma.

Jemokput. OH Ha3Ba1 3TU YacTHUIBI aToMaMu. Bce okpykaromye Hac Tesna COCTOST U3 aTOMOB.

AToMEI O6T>CIII/IH$[IOTC$I B MOJICKYJIBI. Ha PUCYHKC I/1306pa)l(eHI>I MOJCIIN MOJICKYJI HCKOTOPBIX BEHICCTB.

Ce

MoneKyna eodopoda

Mosekyna Kucnopoda

Moanekyna 6o0bl

MOJ'ICKYJ'IEI BOJbI COCTOUT U3 ABYX ATOMOB BOAOpPOAA U OAHOI'O0 aTOMa KUCJIOPOJAd. HpI/I KOMHAaTHOM TEMIICPpATYpC BOAOPOA U KUCIOPO — ra3bl. Boga xe

IIPY KOMHATHOM TeMIIEpaType HaXOAUTCA B KHUJAKOM U ra3000pa3HOM COCTOSIHUM (BOJSHOM Map).

Nutepecno! Ecnu Bce Tena coCcTOAT U3 MOJIEKYH, TO MTOUEMY Tella KaKYTCs HaM CIUIOIIHBIMHU? ONBITHBIM NOATBEPKIACHUEM MOJIEKYISIPHOTO CTPOEHUS
BEIIEeCTBa CTajo OTKpbITHEe bpoyHOBCKOro nBMMKEeHMS. MOJIeKylbl BellecTBa HEMPEPHIBHO IBHXKYTCS. MOJIEKyNbl BellecTBa MIPUTATHBAIOTCS U OTTAJIKUBAIOTCS
ApyT OT Apyra. B razax Monekynbl HAXOIATCS APYT OT JIpyra Ha PacCTOSHUIX, MHOTO OOJIBIIMX pa3MEpOB CaMMX MOJEKYI. B skuakocTsax u
TBEP/bIX KPUCTANIMYECKUX TeJaX — Ha PacCTOSIHUSX, CPABHUMBIX C pa3MepaMu MojeKkyl. Ho B TBepAbIX Teaax pacroiiokeHue MOJIEeKYI
YIIOPSAOYEHHOE, a B ra3ax M KUAKOCTIX — OecropsaouHoe. ['a3 3aHMMaeT Bech MPe0CTaBICHHBIN eMy 00beM.

B navane 20-ro Beka yuyeHble YCTAaHOBHJIU, UTO aTOM SIBJISIETCSI COCTaBHBIM: B HEM €CTh UYPE3BbIYalfHO MaJIo€ aTOMHOE SIJJPO, BOKPYT

CD




KOTOPOT'O JIBUXKYTCS IEKTPOHBI.

B nanpHeleM BBIICHWIOCH, YTO M aTOMHOE SIAPO — TOKE COCTABHOE: OHO COCTOUT U3 ITPOTOHOB M HEUTPOHOB. Mozienp aroMa BOAOPOJA BBIVISAUT TaK:

B IICHTPE aTOMHOE SIIPO, BOKPYT HETO 10 OpOUTE BpamaeTcs OJ1H MIEKTPOH (puc. 4). ATOMBI pa3iIMYHBIX BEIIECTB UMEIOT Pa3HOE CTPOCHHUE.
PucyHok 4
3aoanusa:

1. YToObI MO>KHO OBLIO YBUIETH MOJIEKYIY Macjia HEBOOPYKEHHBIM IVIa30M, €€ MPUILIOCh Obl YBEIWYUTh B MUJUIMOH pa3. Kakum Obl cTas TBOM pocr,
eciu Obl ThI yBETMUYWICA B MIJUTMOH pa3? HaiinuTe Ha xapTe MUpa HECKOJIBKO CTpaH, HAa TEPPUTOPUU KKIOW M3 KOTOPBIX KaKIbI M3 BaC MOT ObI B TAaKOM
Cllydae yMECTHUTbCS, €CIIH Obl 3aXO0TeJN MPHIeUb?

2. OgHa MoeKynla yIJIEKUCIIOTO ra3a COCTOMT M3 OAHOIO aroMa ymiepoa M JIByX aTOMOB KHCIIOPOJa, LIEHTPbl KOTOPBIX HAXOASTCS HAa OJHOM mpsmoi
(atoM yrieposaa HaxonuTcs mocepeanne). Mzo0pa3ure cxemMarndecku MOJIEKYITY YIJIEKUCIIOTO Ta3a U U3TOTOBBTE €€ MOZEIb U3 3yOOUUCTOK U IJIACTHIIMHA.

3. Haiiute B TeKCTe OmMUCaHWE CTPOEHHUSI TBEPABIX TN, KUJIKOCTEH M ra3oB. Ecinu mpeacTaBUTh, YTO KaXkAbIH YYEHUK Kilacca — MOJIEKYNa, TO, YTO
HAaIlOMUHAIOT YYEHUKH KJIacca: KPUCTAIUIMYECKOE TBEPAOE TEJ0, )KUIKOCTh WM a3 B CIECAYIOIIMX CUTYALMIX:

a) B TOJITIE Y HOBOTO paclucaHus?

0) Ha mepeMeHe?

B) BO BpeMs ypoka?

4. HyXHO coCTaBUThH 3aj/iauy, OTBET KoTopoil «Tonbko ra3». Beimenure U3 mpouUTaHHOTO TEKCTa MHGOPMAIIHIO, KOTOpask UMEeT 3HAYCHUE IS PEeIIeHUs
9TOU 3a7a4Hu.

5. Haiigute B TekcTe KiItOueBbIe CI0Ba, OOBICHSIONINE CTPOCHUE BEIIECTRA.

6. Kakoe cioBo nuIiHee: MpoToH, Macca, aToM, HEUTPOH, MOJIEKYJIa, DIICKTPOH?

Tema 3: Tennoewie asnenusn. Tennonepeoaua. Buovt mennonepeoauu. Temnepamypa. Illlkanst memnepamyp. Tennosoe pacuiupenue.
Hcnonv3zoeanue agnenus mennogozo pacuiupenus 01 u3mMepeHus memnepamypol

Texcm 013 umenus:

B okpyxarorieM Hac MHUpe IPOUCXOAAT pa3NuyHble (PU3UUECKHe SBJICHH, KOTOPBIE CBSI3aHbI C HATPEBAHUEM U OXJIaXJIEHHEM Tel. MBI 3HaeM, 4To Mpu
HAarpe€BaHUM XOJOJHAsl BOJIA BHA4YAJIE€ CTAHOBUTCS TEIUIOW, a 3aTeM ropsdyeil. Takumu ciaoBaMHu, Kak «XOJIOAHBIN», «TEIUIbI» U «TOPSYM» Mbl YKa3bIBAEM HA
pa3IMyHyI0 TeMIEparypy Tenl. SIBieHus, CBA3aHHbIE C HATPEBAHUEM HIIA OXJIAXKJACHUEM Tell, C U3MEHEHUEM TEMIIEPATYPbl, HA3bIBAIOTCS Men108bIMU.

OOHMMHU JTAZIOHBIO CTaKaH TOPSYEro 4as: TBOS pyKa HaYHET HArpeBaThCs, a Yail Oy/IeT OCTHIBATh OBICTpEE. DTOT OIMBIT MOKA3bIBAET, UTO MPU KOHTAKTE
IBYX Te€J pa3HOUl TeMIlepaTypbl MEXAYy HHUMH MPOUCXOIUT menionepedayda. ITOT BUJ TEIJIONEpeNaund Ha3bIBaeTCs menionposooHocmoro. OIHU BElIECTBA
00J1a/1af0T XOpOoIIel TeTIONPOBOAHOCTHIO (HApUMEpP, METaJUIbI), a IPYTUE — IJIOXOU TETUIOMPOBOJHOCTHIO (HApUMeEp, MEPCTh, Mephs MTHI], Oymara, mpooka,
TKaHb, Pa3JIMUHbIE TETIOU30ISMOHHBIE MaTEPHAIIbI).

[Tonep:xu pyKy Haja ropsiueit 6arapeei OTOIIIICHHUS — ThI TOUYBCTBYEIIb, YTO OT HEE MOAHUMAETCS O0JIee JIETKHUI TeTUTBIN BO3IYX,
KOTOPBII HarpeBaeT TBOKO PyKy. DTOT BUJ TEILJIONEpeiaun, 00yCIOBICHHBINA TOTOKAMHU ra3a WM KUJAKOCTH, Ha3bIBAETCS KOHBEKYUELL.

BcnomHuu, kak skapko ObIBaeT y ropsiiero koctpa. Ho eciam Mexay JTUIIOM U KOCTPOM Pa3MECTUTh XOTs ObI TUCT OyMaru, JHI0
IOYYBCTBYET XOJIOA. Tak mposBIsieTCs €1le OAUH BUJI TEIUIONIEPENauu — U3y YeHUe.

Te1, HaBepHOE, Y’K€ MHOTO Pa3 MOJIb30BAJICS mMepMoMempom — MEAUITUHCKUM, YTOOBI H3MEPUTH TEMIIEpaTypy Tella, CITUPTOBBIM
TEPMOMETPOM, YTOOBI MU3MEPUTH TEMIEPATYpPy BOABI B BaHHE WJIM TEMIEPATypy BO3JIyXa Ha YIUIE. DTO KHUIAKOCTHBIE TEPMOMETPHI.
JleticTBHE KUKOCTHBIX TEPMOMETPOB 0OYCIIOBICHO PACIIUPEHUEM KUIKOCTH MPU HarpeBaHUU. TeMrieparypy Mbl IPUBBIKIN U3MEPSThH




B rpanycax llenbcus. Temneparypa 3amep3anust Boabl (IpeBpaiieHus ee B jien) paBHa 0 rpagycam llenbcus, Temneparypa kunenust Boasl — 100 rpagycam
enbcust. Teneps ThI 3HACIIB, UTO KUISATOK — 3TO Bona npu temneparype 100 rpagycos Llenbcus.

Ho cymecTBytoT u Apyrue mKaisl.

Ha pucynke m3oOpakeHa 3KCIIEpUMEHTalbHAas YCTaHOBKA, Ha KOTOPOM MOXHO H3y4YUTh INpaBWa, KOTOPbIE HY)KHO COOJIONATh NMPU H3MEPEHHUH
Temneparypsl. [IpaBuia npocTeie: TepMOMETp JOKEH OBITh TIOMEIIEH B BOY U HE KacaThCs JHA U CTEHOK cocyaa (puc. 5).

3aoanusa:
1 .3anuuuTe HOBbIE MOHATHS, CBSI3aHHBIE C TEIIJIOBBIMU SIBJICHUSIMH, B TOM HOPSKE, B KAKOM OHU BCTPEYAIOTCS B TEKCTE.
2. Omnpenenure, kKakas MH(GOpMAIMs W3 NPUBEIEHHOIO HMXKE TEKCTa MMEET 3HA4eHUE Ul PelIeHHs NpoOIeMbl TYpUCTOB:
Kapkum neTHUM JHEM TYPHCTHI B IEPEBEHCKOM KOJIOALE HAOpasid YHCTOM XOJIOTHON BOABI. Bomy OHM pasiuiiv B IIacTUKOBbIE OyThUIKH. OHU MOHUMAIIH, YTO

BCKOpE BOZa Harpeercsa. TepMocaMM TYpHCTBI, K COXAJICHHUIO, HE 3alaciuCh, HO UM OYEHb XOTEJIOCh COXPAHHUTh BOAY IOAOJBIIE XOJOAHOM, BElb €I TaK
MPUATHO OCBEXKUTHCS B Kapy.

3. O0bscHUTE NaHHBIE rpaduKa.
Ceprero nogapuiIi TOMaNIHIO METEOCTAHIINIO, B KOTOPOii ObUT TepMoMeTp. Cepreil pemmt moHaoIonaTh, Kak M3MEHSETCS B €0 KOMHATe TeMIIeparypa
B TCUCHHE JIHA. Pe3ynbTaThl CBOMX U3MEPEHUH OH MpeNCTaBII Ha rpaduke (puc. 6).

4. Ucnionb3yst H”HPOPMAIHIO OTPAKEHHYIO HA TpaduKe, YKOKUTE, KAKOe U3 YTBEPKICHUN ABISETCS BepHBIM: a) ¢ 20 10 23 yaca B KOMHATE BKITFOUNIIH
MOIIIHBII HarpeBaTelb;

PucyHok 5

Temmeparypa, °C . 6) c 16 1o 18 yacoB Temmeparypa B KOMHaTe HE N3MEHSIACH;

! e B) ¢ 10 10 12 yacoB B KOMHATE PE3KO MOXOJIOATIO.
1 i i i [ |

2 i 1 1 i i PucyHok 6
: : H : : 5. Wcnomnp3ys npeuiokeHHYI0 HHPOPMALIHIO, JaiiTe

20 1 T IN OIIPENECIICHUE TIOHATUS KITUPOMETPY:

8 : ; : : 1 [Ipenmonokum, 4TO B OIHOM W3 HAyYHO-TIOMYISPHBIX TEKCTOB BaM BCTpETWJAch cleayromias Qpasa

T[T [T [1 «Hcnonvzosanue H08020 NUPOMeMpa NO3BOIULO HAM PeUUmb 03HUKULYIO NPOOTEMY».

16
: : : ]I : [TosicHeHre 3HAaUEHUS CIIOBA «IIUPOMETP» B CTaThe HE OBLIO, 3aTO B CHOCKAX OBLIO YKa3aHO 3HAYEeHUE

14 1 Tttt JIBYX IPYTUX CJIOB:
: - [Mupomeranypruss — COBOKYINHOCTh METATYPTHYECKUX MPOLECCOB, IMPOTEKAIOIIUX IPH BBICOKUX
6 10 14 18 22 Bpems, g TCMHCpaTyan;

TUTPOMETP — MPUOOP JJIs1 U3MEPEHHSI BIAKHOCTHU BO3yXa.

3anuImmTe OTBET, MOJIB3YICH «POPMYIIOM»:

ITupomemp — 510 (pomoBoii mpU3HAK) + (BUIOBOI OTJIMYUTENBHBIN TPU3HAK).

6. C nomMomipio MHGOpPMAUU B MPEIIOKEHHOM TEKCTE ONpPENENINTEe, KaK Ha3bIBaeTCs CIOco0 Teronepeaayu, 3a cueT KOTOPOro obecredrBaeTcs
KpYrOBOPOT BO3JYILIHBIX Macc.

KpyroBopoT BO3IyIIHBIX Macc Ha MOBEPXHOCTU 3€MJIM MPOUCXOIUT CIEAYIOUIMM 00pa3oM: TaM, IJie TOBEPXHOCTh Harpera
CUJIbHEe, BO3/yX HarpeBaercsi ObicTpee M pacmupsercs. Temslii Bo31yX MOJHUMAETCS BBEPX, BO3HUKAIOT BOCXOISIIUE IOTOKU
Bo3ayxa. [IomHABIINCH BBEPX, BO3IYX OXJIAXKIAAECTCSI, CTAHOBHUTCS 00Jiee TIIOTHBIM U TSXKEJIBIM; XOJIOAHBIN BO3/1yX OIMYCKAaeTCsl BHU3.

7 . Ilpennoxkute CBOU PEIICHUs CIEAYIOIIEH HCUSHEHHOU CUMYAYULL:

AHTOH XHMBET C POAUTENSMU B JEPEBSHHOM JoMe (puc. 7). B mpomeanryio XononHyio 3UMy ceMbe AHTOHA IPUILIOCH

PucyHok 7



CIWJIBHO YBEIIMYUTH PACXOJIbI HA OTOIUICHHE, TO3TOMY JIETOM OBLJIO PEIICHO 3aHATHCS YTEIUICHHEM JIoMa. B cTpoUTEeNnsHOM Mara3uHe Mpeaiarajiuch pa3indHbIe
TEIUIOM30JISIIIMOHHBIE MaTepuabl: ISl YTEIUIeHUs CTeH ¢ (acajga U BHYTpU JIOMa; JUIsl YTEIUICHHs] YepJadyHbIX MMOMEIIEHUH; /Ul YTeIIEHUs M0JIOB; OKHA CO
CTCKJIONIAKETaMH, O00CCTICUYUBAIOIIMME XOPOIIYIO TerIon30isauio. Ho (GuHaHCOBBIE BO3MOKHOCTH CEMBH TO3BOJISUIM BBIOPATh JIMIIh OAWH M3 BO3MOXKHBIX
crocoboB yrerieHus goma. Ha kakue BONpOCHl JODKEH HAMTU OTBEThl AHTOH, 4TOOBbl Haubosnee 3(G(GEKTUBHO pemUTh MNpoOIeMy YTEIUIEHUs JoMa.
Cdhopmynupyiite 3T BOTIPOCHI.

Bonpocul ona oocyncoenusn:

- UTO 103BOIMIIO BaMU CIIPABUTHCS C 3aaHUEM?

- Kakue 3nanus, Heo6X0IUMO UMETh, YTOOBI BHIITOTHUTH 3TO 3a/1aHKe?

- B kakux emni€ >KM3HEHHBIX CUTYAIUSIX BaM HEOOXOAMMBI OyTyT 3HAHUS, IOJIYICHHBIC HA 3aHIATHN?

- Kakoit MOXXHO caenaTh BEIBOI?

Tema 4: Ilnasnenue u omeepoesanue. Hcnapenue u konoencayusn. Kunenue. 3agucumocms memnepamypol KUuneHus om 0ae1eHus

Texcm Ons umenus:

Bce xopomio 3Hatot, uro npu temreparype 0 C mex TaeT. OnbIThl MOKA3bIBAIOT, YTO JIF0O00E KPUCTATIMYECKOE TENIO (B YACTHOCTH, JIO0OM MeTat)
IIpeBpalIaeTCsl B KUAKOCTh NIPU HAarpeBaHUU 10 ONpPEJEICHHON TemnepaTypsl. [lepexon BellecTBa U3 Kpucmaniiuuecko2o COCTOSIHUS B JCUOKOe Ha3bIBAETCS
maBieHueM. TeMreparypy, Ipy KOTOPOH IPOUCXOIUT IJIaBJIEHUE JAHHOTO BEIECTBA, HA3bIBAOT mMeMnepamypou niasieHusl.

[InaBnenue npaa yacTo HAa3BIBAIOT TastHUEM. J[J1s1 TOTO, YTOOBI MPUHECEHHBINH 3UMOH C YIIWIIBI JIel Hadall TasATh, OH JIOJDKEH HArpeThes 10 TeMIepaTyphl
miasJieHus, To ecth 70 0 C.

[Iepexon BemecTBa U3 KHUAKOTO COCTOSIHUS B KPUCTAINIMUECKOE HA3bIBAIOT Kpucmaniusa-yueti. Bona npu 0 rpanycos Llenbcust HaunHaeT 3aMep3arh, TO

N €CTh IPEeBpalIaThCs B Jiel — KPUCTAJUIMUECKOe cOCTossHUE. MOXKHO i cebe MpeAcTaBUTh, YTO MPU 3aMep3aHUU BOJBI
BhIzIeNsieTcs Terio? [lonabmoaiiTe 3a KUTSIIIIUM YalHUKOM (puc. 8)

W3 Hocuka daifHMKa BBIpBIBaeTCS Oenecass CTpys, KOTOPYIO HHOTAA
omnO0YHO Ha3bIBaOT nMapoM. Ha camom fnerne 3To He map, a TyMaH, COCTOSIIIUN
M3 KpOUIEUHBIX KareJek Bojbl. Boga B 3THUX KamenbKax MCMbITala <«JIBOWHOE MPEBPAILLEHHE»: NPU KUIEHUU BOJA
IpeBpaTHiiack B HEBUAUMBIHN Tap, a 1ap, BbUIETEB U3 YallHUKA, B PE3yIbTAaTe OXJIAKICHUS IPEBPATUIICS CHOBA B BOAY.

[IpeBpamenne >KUIKOCTH B Tap HA3bIBAIOT 1apoobpazoéaHuem, a TpPEBpaIIeHHE Mapa B JKUIKOCTh —
KoHOeHcayuell. Boosimoii nap — 3To ra3000pa3HOe COCTOSTHUE BOJIBI.

[TapooOpazoBaHue, TPOUCXOSIIEE C MOBEPXHOCTH KHUAKOCTH, HA3BIBAIOT ucnaperue. Hampumep, BciencTBue
WCIIApEHHUs BBICBHIXAIOT JyXH, 00pa3oBaBIIKecs Mocie A0XK/A. EcIu ocTaBUTh CTakaH ¢ BOJOW Ha HECKOJIBKO JTHEH, TO BOJIa U3 HEro0 MCHApUTCS, Thl YBUAMIID
IIyCTOU CTaKaH.

Ecnu moctaBUTh KacTproyit0 ¢ BOAOW Ha BKJIIOYEHHYIO IUIMTY, TO Yepe3
ny3bIpbku. Korma Boga mporpeercs HACTONBKO, YTO MY3bIPbKU C HapoM
nmapooOpa3zoBaHUE MPOUCXOUT BO BCEM 00BEME KHIKOCTH, a HE TOJIBKO C
ecnu HaOIIONaTh 3a KHUIIEHWEM BOJABI B MPO3pAauyHOM 4YalHUKE (puc.9).
JIaBJICHNE HACBIILIEHUSI BOASIHOTO Iapa clierka MpeBblaeT arMochepHoe
Kunenue XKuAKOCTH NPOUCXOIUT TMPHU ONPEIACICHHOW TeMIeparype,
xuakoctu. Hampumep, temmeparypa kunenus Boasl — 100 rpamycos

PucyHok 8

HEKOTOpOE BpeMs y JIHA KACTPIOJIA  IOSIBATCS
JOCTUTAIOT TIOBEPXHOCTH BOMBI, OHA 3aKUIIAET:
ee TIOBEPXHOCTH. JTO OCOOEHHO XOpOIIO 3aMETHO,
Bopna 3akumaer, moTroMy uTO MIpH JaHHOW TeMIeparype
JTaBIICHHE.

KOTOPYIO ~ Ha3blBAlOT  TEMIIEPaTypoll  KHUICHHUS
enwscus, temneparypa kunenusi s¢pupa — 35°C. Ho

PucyHok 9



BBICOKO B TOpax Boja MoxeT 3akuneTb npu 90°C. D1o cBsi3aHO ¢ TeM, 4yTO arMoc(hepHOe JaBlieHUe CYIIECTBEHHO yMeHbIaeTcsa. 1 Hao0opoT, eciinu 1aBieHue

HaJ KUJKOCTHIO YBEITMYMBAETCSA, HApUMEp, KOTJa BOJA HAXOAMTCS HUXKE YPOBHS MOpPSI WJIM B CKOPOBapKe, KUIMEHHE MPOUCXOAUT MpHU Oosee BBICOKON
TeMIeparype.

Bonpocwut ona oocyncoenusn:
- Kakue tennoBble sIBIEHUS ONUCHIBAIOTCS B TEKCTE?
- I'ne u xorna xaxkomy u3 Bac OyeT HeoOXOJMMO UCIIONIB30BaTh STU 3HAHUS?
- Kakoii MmoHO crienarb BbIBOA?
3aoanusa:
1. JlononHu cxeMy HEOOXOIMMBIMHU MOHATUAMH. [IpeaBapUTEeIbHO pacCMOTPH CXEMY IEpexojia BEUIeCTBAa M3 KHJKOTO COCTOSHHUS B ra3z000pazHoe U
HaooOopor (puc. 10)
2.IlpounTail Tekct, mpuBeneHHbIN HIKe. COCTaBh BOMPOC MO TEKCTY, OTBET HAa KOTOPBI MOXET OBITh
TakuM: «llomomy umo memnepamypa niasieHus OPOH3bI HUMNCE MeMNnepamypuvl N1AGLeHUS MeOUy.
Onupasch Ha JaHHBIE APXEOJOTMYECKUX MCCIEI0BAaHUIM, MOXKHO CUMTaTh, YTO INEPBBIM METAJIOM,
KOTOPBIM ~ CTal  MOJb30BAaThCSA  4YEJOBEeK, Obia MeAb. Jliomu yMenu  [IaBUTh Menb  €lie
B 7-6-M ThICSYENETUSAX JI0 H.3. BO BTOPOM ThICSYENIETUH /10 H.3. YEJIOBEK HAYUYMJICS IPOU3BOAUTD CILIaBbl MEAU
t 1Kmmemalmx C OJIOBOM — OPOH3bI, KOTOPbIE UMEJH OOJBIIYIO TBEPIOCTh, YeM Me/lb, @ HEBBICOKME TEMIIEPATYPhI ILIABICHUS
MO3BOJISUTM  M3TOTOBJISITh HEOOXOAUMBbIE u3Jenusi JuThbeM. He cnydailHO uMeHHO OpoH3a ompenenuia
3HAYUTEIBHBINA MO MPOAOKUTEIHLHOCTH 3TAll Pa3BUTHUS YETIOBEUECTBA — OPOH30BBIN BEK.

EHIKOCTD — 3. «lomamHss maboparopus». OnuimTe, Kak Oynere MPOBOAWTH OIBIT, €CIIU HEOOXOIUMO BHITIOJTHHTH
cnenymwomee 3ananue: «lccrmempyiiTe B JOMalIHUX YCIOBHUSIX: OCTAaeTCA T TeMIeparypa BOABI CO JIbJIOM
MTOCTOSTHHOM JI0 TE€X TIOp, TIOKa BECh JIE HE PacTaeTy.
t l _ 4. [Ipoananu3upyiTe NaHHBIE B TAOIUIE  BCTaBh MPOIMYIIEHHBIE CIIOBA B MPEATIOKEHHE:
«B anroMUHHUEBOW JIOKKE pacriaBuTh KyCOYeK OJIOBa, TaK Kak TeMIieparypa
PucyHok 10 MJIaBJICHUS  AJTFOMUHUS , 4eM TemIeparypa
TIJIABJICHUS OJIOBAY.
Tabnuma
S ——————— BemectBo Temnieparypa mnasnenus (rpaaycos Llenbcust)
G OHOTO ATPETATHOTO COCTORHE B I ffTas. aJ-IIOMI/IHI/H\/JI 660
0JIOBO 232

5. MOXXHO 1M TIONYYUTh KHUMISATOK W3 cHera? M3 TepedyrcleHHBIX TPOLECCOB. Kuneuue, OXIadcOeHUe, Hazpesanue, KOHOeHcayus, NiasileHue,
Kpucmaniuzayus, - BBIOEPUTE TOJNBKO TE€, KOTOpbIE HEOOXOAWMO OCYIIECTBUTh, YTOOBI TONYYHTH KHIIATOK W3 CHera. Pacmonoxute wx B TOH
MOCJIEI0BAaTENIbHOCTH, B KOTOPOM OHU JIOJIKHBI MPOTEKaTh. [[OMHUTE, YTO CHET COCTOUT U3 KPUCTAIIJIOB JIbJIA.

Tema 5.1: Ilpeocmasnenusn o Beenennoit

Texcm Ons umenus:

C naBHHX BpeMeH CYLIECTBYET MOBEpPbE, UTO, €CIIU 3arajarhb jKelIaHue, CMOTPs Ha MaJlalollylo 3Be3/1y, OHO 00s3arenbHO cOynercs. A 3a1yMbIBAJIUCH JIU



BbI O TIPUpPOJIE SIBICHHS MaJaloNIMX 3Be31 M BooOmEe 0 kocMoce. JlaBaiiTe oTkpoeM ajsi ceds, uTo ke Takoe Bcenennas, amaktuka, ComHeyHast cuctema,
3BE3AHBIN J10XK]Ib, METEOPUTHI U METEOPHI.

Bcenennas — 310 npocTpaHCcTBO, BKIOYarolee B ceds abcomoTHo Bee: ColHlle, M1aHeThl, Hally ["anakTuky, MUuiapabl Ipyrux rajakThk.

Ho uro takoe nawa ['arakmuxa? D70 3B€3[1HasA CUCTEMA, B COCTaBE KOTOpPOi HaxoauTcs Hame CouHie.

Ho uto Takoe 36e30nasn cucmema? OHa COCTOUT U3 3Be3/1. 3BE3/IbI MPEACTABISAIOT COOO0M HIaphl U3 TOPSUETO, 1O OOJBIICH YaCTH HOHU3UPOBAHHOTO, Ta3a.
3Be3/bl U3Ty4aloT CBeT. B Heapax 3Be31 MPOUCXOAUT TEPMOsiIepHas peaKItsl.

Hama Conneunasi cucreMa COCTOMT M3 OTPOMHOTO KOJIMYECTBA PA3JIMYHBIX HEOECHBIX TeJ, B IIeHTpe KOTopbix Haxomutcs ComnHue. iIMeHHO oHO
VACPKUBAET BCIO «KOCMUYECKYIO CEMbIO»: IJIAHEThI M KOMETbI, ACTEPOUIbI U METEOPbI, KOCMUYECKYIO TbLIIb.

[Tnanets! Bokpyr ConHIla BpaIaloTcs IO OpOUTaM, KOTOPBIE MPEICTABISAIOT CO00H (hOpMY IUTUIICA — BBITSIHYTOH OKPYXXHOCTH. B mopsiike ynaneHnus ot
ConHua oHM pacronararoTcsi B TakoM mnocienoBareabHocTH: Mepkypuii, Benepa, 3emis, Mapc, FOnutep, CarypH, Ypan, Hentyn. Bokpyr Bcex IiaHeT, Kpome
Mepxkypust 11 Benepsl, oOpamaroTcst UX eCTeCTBeHHbIe cyTHUKU. CIyTHHUK TutaHeTsl 3emitst — 310 Jlyna. M3-3a Toro, yto JlyHa — camoe OJu3Kk0oe KOCMHYECKOe
TEJO MO OTHOIICHUIO K 3emile, ee yAaloCh M3Y4YHTh Haumydmum obpa3oM. Ha JlyHe orcyrcTByeT armMocdepa, a Ha OBEPXHOCTU €CTh MAaTepPUKHU — TOpPHBIC
paiionbl, 1 Mopsi. Mopsi — 3TO 3acTbIBLIas ByJKaHUYecKas jlaBa. Beicora HekoTopbix rop aocturaetr 9 km. Temneparypa noBepxHoctd JIyHbl B OACOTHEYHON
touke okonio + 130° C. Temneparypa nmoBepxHocTH JIyHsl Ha HOuHOU cTOpoHe okoino — 170°C. Takxke ecTb OrpOMHBIE KpaTepbl, 00pa30BaBIIHECS B MECTaxX
yIapOB METEOPUTOB. 3eMJisi uMeeT quametp 12742 km, Jlyna — 3474 kwm, sto ¥4 nuamerpa 3emiu. uamerp Connua pasen 109 quamerpam 3emiu.

Memeopul — siBIeHUs, HAOTIONAIONINECS B BUJIE KPATKOBPEMEHHBIX BCIBIIIEK, BOSHUKAIONINE MIPU CTOPAHUU B 3€MHON arMochepe METKUX METEOPHBIX
00BEKTOB (HAIPUMEP, OCKOIKOB KOMET HIIA aCTCPOHJIOB).

Crnenyet pa3nuyarh METEOpPHl U METEOPUTHI. MeTeopoM Has3bIBaeTCs HE caM OOBEKT (TO €CThb METEOPHOE TEJ0), a SBIEHUE, TO €CTh €ro CBETAIIMICS
cies. DTo siBIeHUE OyleT Ha3hIBaThCS METEOPOM HE3aBHCHMO OT TOTO, YIETUT JIM METEOPHOE TEJIO U3 arMoc(hepsl B KOCMHUYECKOE MPOCTPAHCTBO, CTOPUT JIH B
Hel WK yrajeT Ha 3eMITI0 B BHJIE METEOPHTA.

Memeopum — Ten0 KOCMUYECKOTO MTPOUCXOKICHMSI, yIIaBIllee Ha IOBEPXHOCTh KPYITHOTO HEOECHOTO 0OBEKTA.

36€30HbIM UnU MemeopHbIM 00HCOEM HAZBIBAIOT METEOPHBIN MOTOK OONBIION HHTEHCUBHOCTH.

[Tocne Bbicagku amepukaHiieB Ha JIyHy odueHb MHOTHE JIFOAH Ha IJIAaHETE BEpUIIM, 4yTo B Hauane XX Beka yke HUKOro He OyAyT yAMUBIAThH MyTEUIECTBUS
B KOCMUYECKOM IIpocTpaHcTBe. OJHAKO 10 TAKOM PEAIbHOCTH €Ille OYeHb Janeko. HecMoTps Ha akTUBHYIO JESTEIBbHOCTD, BEAYILYIOCS B 3TOM HaIlpaBJICHUH, B
Onmukaiiliee JecATUIETHE BPAJ JIM yAacTcs pealin30BaTh MOMOOHBIM creHapuil. brmaromapst m3ydyeHHI0O KOCMHYECKOTO MPOCTPAHCTBA MOXKHO HE TOJBKO B
OynyIieM OpraHM30BbIBAThH IMOJIETHl HA APYrHe IUIAHEThI, HO U YAy4IIUTh XU3Hb Ha 3emuie. MccnenoBanus B 3TOM 007acTH MO3BOJSAIOT MOJMYYaTh LIEHHBIE
CBEJICHUSI, CIOCOOCTBYIOIIME Pa3pabOTKe HOBBIX TEXHOJIOTHUM.

Bonpocwt ona obcyscoenua:

- O yém roBopuTcs B TeKCTE?

- Yto HOBOTO BBI y3HAIN?

- I'ne u xorna BeI CMOKETE BOCIIOJIB30BATHCS ATUMU 3HAHUAMU?

3adanusn

1. CTpoUTenbCTBO OFPOMHBIX TEIECKONOB Ha 3eMJjle U pa3MelleHne KOCMUYECKUX TEJIEeCKONOB, Takux, kak «XABbBJI», Ha okono3eMHOI opOuTe, CTOUT
COTEH MUJIJTMOHOB J0J1apoB. [IpuBeuTe apryMeHThl «3a» U «IIPOTHB» HEOOXOIUMOCTH OIPOMHBIX (PMHAHCOBBIX 3aTpaT Ha aCTPOHOMHUYECKHE HCCIIeIOBAHUS.

2. lIpenmnonoxkumM, Bbl y4acTBYETe B IMPOEKTE CTPOUTENHCTBA JIYHHBIX 0O0MTaeMbIX 0a3. Ha xakue BOmpochl HYKHO HAaWTH OTBETHI, MPEXKIE YEM HauyaTh
crpoutenbetBo? CHopMynupyit HECKOIBKO TaKUX BOIIPOCOB.

3. BeinuiunTe U3 TeKCTa TP CYIIECTBEHHBIX MMPU3HAKA, 10 KOTOPHIM HEOECHOE TEJI0 MOXKHO OTHECTHU K 3BE3/AaM.



4. VckirounTe JTUIIHEE TIOHATHE B Psiy: 3Be3/bl, Beenennas, [anakruka, 3eMis, nBurareib, Mmereoput. O00CHYITE CBOE pelieHue.
5. CocTaBbTe BOIPOCHI, IO OTBETAM Ha KOTOPHIE Bbl CMOXKETE MOJTYYUTh MPECTABICHUE O CTPOCHUU BCceneHHoM.
6. Ha ocaoBe nn(opmanyu, moxydeHHON U3 TEKCTa, CACTIaiTe BBIBOJ O TOM, KAKHE BO3MOKHOCTH OTKPBIBAET Pa3BUTHE KOCMOHABTUKHU.
7. IlocTpoiiTe AuarpamMmmy, Mo3BOJISIONIYIO OLIEHUTh COOTHOIIEHUE pa3zmepoB Comnnua, 3emiu, JIyHbl.
Tema 5.2.: Moodenv Conneunou cucmemst. Hzyuenue u uccneoosanue Jlynvt. Hccneoosanun onuxncannmux naanem — Mapca, Beneput
Texcm 0na uzyuenusn:
Cmpoenue Conneynou cucmems! Hama Conneunasi cucrema cOCTOMT M3 IeHTpasibHOro Teia CoJIHIIA U TUIAHET, KOTOPhIE BpaALIAlOTCs IO
cBouM opobutam Bokpyr CouHil (puc. 11). Yem 6mmke k CotHITY pacmiofiodkeHa TUTaHeTa, TeM ObICTpee IBHKETCS U
MEHbIIIE BpEMEHH OHa TPATHUT Ha oJuH 000poT. Beero Bokpyr Connua Bpamaercs 8 mianer. CBOM MMeHa TIaHEeThI
MOJIYYMJIM B Y€CTh pUMCKHUX O0roB. Mexny opOutamu Mapca u KOnurepa HaxoauTcs Mosic acTEpOUIOB, 3a OpOU-
~ \gaurep  Carypn  Ypaw Hemy toit Hentyna naxomautcs nosic Koiinepa u 3a mosicom Koiinepa, BeposiTHO, pacrionoxeno obmako Oopra. PaccmoT-
g h ® R DIIM OCHOBHBIC XapaKTEPUCTHKHU IUIAHET.
Sows B S o OpOuta muianetsl Benepa Bropas ot Connua. 'on Ha Benepe qyurtes 225 cyTok, a 01MH 000pOT BOKPYT OCH
. 243 cytok. B otnuume ot apyrux miiaHeT, Benepa Bpaiaercs B CTOPOHY HPOTHBOIONIOKHYIO CBOEMY JBIKEHHUIO
1o opbure. BeHepy MHOTAAa HA3BIBAIOT «CECTPOH 3eMIIM», MTOTOMY YTO 00€ TUIAHETHI MOX0XKH pa3MepaMH, CHIIOH
TSOKECTH U cocTaBoM. OTHAKO YCJIOBUS Ha JIBYX IUIaHETax OYeHb pa3Hble. ATMochepHoe gaBnenue Ha Benepe B 90
pa3 OoJibliIe 3eMHOTO B COCTOUT Ha 96% M3 yrIIeKHCIoro ra3a. YTIeKUCIbINA ra3 co30aéT MapHUKOBBIN AP QEKT, 1mo-
PucyHok 11 sTOMy BOIHM3U moBepxHOCTH Benepsl Temnepatypa okoso 450°C! IToBepxHocTs BeHepsl 3akpbiTa rycThIMU 00J1a-
5 KaMH, COCTOSIIIIMMH M3 KamelleK CepHOW KHCIOoThl. B atMocdepe Benepsl MonHuM OBIOT B JiBa pasa darie, 4YeM B
3emHO#. [Ipupoaa Takoil IEKTPUYECKON aKTUBHOCTH NOKa Heu3BecTHa. M3-3a MIOTHON aTMoc(epbl OCBEIIEHHOCTh
SRR TaOKe B TIOJIICHB OueHb ciabas. Ha moBepxHocTn BeHepbl 0OHapyXeHBI THICSYH PEBHUX BYJIKAHOB, W3BEPTaBIINX
feAeiS Sl 11aBY, Pa3JIOMBI, TOpHI (puc. 12).
i Camas 3HaKOMas W camasi M3y4eHHas TulaHeTa — 3eMist. 3emilsi, B oTimuie oT Mepkypust u Benepsl, nmeer
Bevepuz OJIMH ecTeCTBeHHbIN cinyTHUK — JIyHy. Paguyc Jlynsl Becero B 4 pasa menbie paguyca 3emnn. [loaromy 3emino gacto
Ha3BIBAIOT «JIBOMHOM Tutanetoiy. [lonHbiil 060poT Bokpyr 3emun Jlyna coBepraet 3a 27,3 cyTok. 3a 9TO K€ BpeMs
Jlyna nenaet oguH 000pPOT BOKPYT CBOEH OCH, OITOMY OHA MOBEPHYTA K 3emiie Bcerjaa oaHoi cropoHoi. Ha Buau-
MOW CcTOpoHE JIyHBI MHOro TEMHBIX PucyHok 12 Y4acTKOB, MX Ha3biBatoT Mops. Hanpumep: Mope loxnaen, Mope fcHo-
ctu, Okean bypb. JlyHHBIE KpaTepbl MO- JYyYWIH MMEHa HM3BECTHBIX YUY€HBIX. CaMbIMH KPYIHBIMH KpaTepamu C
my4yeBoil cucremoil sBnsitores Tuxo, Kemnep u Konepuuk. ['opHblie xpeOTh! nmomyunnu HazBaHus 3eMHbIX rop (Kaskas, Anbnbl, [Iupenen u ap.). Ha o6patnoit
ctopoHe JIyHsl Mopeit Majo. 31eCh MHOTO KpaTepoB, Ha3BaHHBIX B YECTh 3HAMEHUTHIX Jtoaei 20 Beka. M3-3a Ma-

cTeponacs
onc Koiinepa

Mepkypui
Nosc
a
- .. O6naxo
* Oopra???

®oboc Aeimoc

pe st s B VIADC jnoro Tarotenus Ha JIyHe HeT aTMOc(epEL.
' ' [Tnanera Mapc (puc. 13) Ha3BaHa uMeHeM Oora BOHHBI 32 KpPacCHOBAaTbI OTTEHOK, OOYCIOBIICHHBIH

Eou- 1?% MWW HaTITaEeM B KOPE OKHCIIOB Jkernesa. [lnamera mmeer fBa HEeOOJBIINX CIYTHUKA HempaBuibHOU (opmbl Doboc u
yTku -1,03 aHeit

Pasmepbt 19x21x27 km 11x12x15 km

JeiiMoc («cTpax» U «yxkacy») — CIIyTHUKH BoitHbI. Ha Mapce ectb armocdepa, naBienue koropoit B 150 pa3 cnabee
3emHoro. Iloatomy nHa Mapce Oombmioit mnepeman Ttemmeparyp or +25°C po -125°C. IlpumeuarenbHOU
0CcoOeHHOCThI0O Mapca siBisieTcss OrpoMHBIA KaHbOH Mapunep anuHoi noutu 5000 kM, mupuHoi 10 200 kM u
mmyouHoi 10 5 kM. Ha Mapce naxonurcst camasi Beicokasi ropa B CoiHeUHOU cucteMe — ByJkaH OJIMMIT BBICOTOM

PucyHok 13



27 kM. B xonne 19 Beka wuranbsHckuil yu€Hbi Ckuamapeiuid OOHApYXHMJ B TEJIECKON JIMHUM, Ka3aBIIMECS IMOYTH NPSIMBIMU, KOTOpbIE OH Ha3Ball
“Mapcranckumu KaHasamu . C TeX mop y4€HbI€ MBITAIMCh HANTH XKU3Hb Ha Mapce. M3MeHeHne 1Beta nmoBepXHOCTH Mapca y4€HbIE CBSI3BIBAJIM C POCTOM
pacTeHuii U cMeHOM BpeMEH roaa. PeanbHoCTh OKa3zanack nmpo3anyHeil. Hax oBEpXHOCTHIO IUIAHETHI YAaCTO AYIOT CUIIbHBIE BETPBI, CKOPOCTh KOTOPBIX JOXOIUT
1o 100 m/c. HeGonbiias cuia TS>KECTH MO3BOJISIET JaykKe pa3pesKeHHBIM IMOTOKaM BO3AyXa MOAHMMATh OTPOMHBIE 00Jlaka MbLTH, 00pa3ys nmbuieBsie Oypu. B 70-x
rojiax MpoUUIOro Beka ObUIM 0OHAPYKEHBI pycila PEeK, KOTOphIe OKa3alIuch BHICOXIIMMU. B HacTosimee BpeMsi Boga Ha Mapce oOHapykeHa TOJIbKO B BUJE JIbJA,
KOTOPBI HAXOAUTCA B MONSAPHBIX mankax. JKu3Hb Ha Mapce Tak 1 He oOHapyKeHa HU B MPOIIJIOM, HU B HACTOAIIEM.
3aoanusn
1.Ucnionb3ys TekeT U Tabnuily, OnpeeNinTe, Ha KaKue JIBe TPYIIbl MOXKHO pa3fAefuTh BCe IIaHETHI 0 uX Macce. CBOE perieHuit obocHyiire.

OCHOBHbIE XapakTepucTuku nnaHetr ConHevHoi

CUCTEMbI

MnaHeta Avanete | Macca || Op6#mans | Mepioa | Cytkm | MnotH | CniyTHUMKK
i obGpawe
panwye, 2.
| o HUsA, ner

3.CpaBHute noBepxHoctu Benepsl 1 Mapca. BHecute HaliieHHbIE OTJIMYMS B TAOIHILY.

Pasmepbl nnaHer B
4 paavycax Semnu Hpe,[[J'IO)KI/ITe Ha3BaHUsA CTOJ‘I6LIOB Ta6J'II/II_[LI.




+25°C g0 -125°C

KaHboH MapuHep

= Fopa Onumn-
cambli 60MbLLOA
ByNnkaH COnHEYHON
CUCTEMDI

; 5 ! F : -

4. Onpenenute nuiiHee noustue B psay: Oxean byps, Bynkan Onumn, Kparep Kemiep, Mope Slcnoctu. O6ocHylTE CBOE peleHue.

5.BepHo nu noercs B necHe? [lonTBepan cBOM OTBET CI0BaMU U3 TEKCTA: « Ymeepoicoarom Kocmonasmel u meumamenu, ymo Ha Mapce 6yoym sononu
ysecmu...»

Tema 6: Ilapcmea »ncusoit npupoost
«Becb 02pommubiti Mup Kpyeom MeHsl, Ha00 MHOU U HOOO MHOU NOJLOH HEU38ECTNHBIX MAlH.
A 6y0y ux omkpvieams 6CHO JHCUZHb, NOMOMY YMO MO CAMOE YEIEeKAMENbHOe 3AHAMUE 8 MUPe»

B. Buanku

Bonpocwt ona oocysycoenusn:
- CornacHbl JIM BBl C MHEHUEM MHCATENs], mouemMy?
- Uto maét xaxaoMy 4es0BEKY 3HaHHE MPUPOJIBI?
- U3 xakux UCTOYHUKOB MH(OPMAITUU MOXKHO TIOTy4aTh HE0OX0JUMbIe HaM 3HAHUS O IpUpoe?
Texcmuol Ona umenuA:
Yro Takoe MXM U JUIIAHHUKHA

Mxu ¥ TUIIaHHUKY TOSBUINCh MUJITMOHBI JIeT Ha3aa. OHM KUJU €lle BO BpeMeHa JMHO3aBPOB, U 10 CEil IeHbh HA Ba-
JTyHaX, Ha JEPEBbSIX U MPOCTO Ha BIAKHOW 3eMJIe MOKHO OOHAPY>KUTh 3TH pacTeHUs. MXH 04eHb Pa3HOOOpa3HBL. Y HEKOT O-
PBIX U3 HUX TEJIO PACUJIEHEHO Ha CTE0ENb U JUCThS, & Y HEKOTOPBIX OHO MPECTABISAET COO0N €TMHOE TEJIO — CIIOCBUIIIE.

Mzxu. HekoTopble yueHble CYUTAIOT, YTO MXH MPOU3OLUIH OT 3€JIeHBIX HJIM OYyphIX BOJOPOCIEH, a HEKOTOPhIE YTBEP-
KAAIOT, YTO UX IpeIKaMU SBIISIOTCS HU3LIKE NCUI0PuUTHL. Tak wiM uHade, OOJNBIIMHCTBO CXOASTCS HAa TOM, YTO MXU U JIH-
MIAHHUKUA CTaJu TYMUKOBOM BETBBIO 3BOIOLMHU. TO €CTh, BCEBO3MOXXHBIE MANTOPOTHUKHU, IIBETHI U I€PEBbS BEAYT CBOIO POJIO-
CJIIOBHYIO HE OT HUX, a OT BBIMEPILIUX MCHUIO(UTOB.

Y MXOB U TUIIAHHUKOB HET ceMsiH. OHHM Pa3MHOXKAIOTCS CIIOpaMU — MENbYaWIIUMK MBITUHKAMU, HE 3alllUIEHHBIMU
000JI0YKON U HE COAep KALIUMU NMUTATENbHBIX BelecTB. COeMHUTHCA «OTLOBCKAas» U «MaTEPUHCKAas» MbUIMHKA MOTYT TOJIb-
KO B Boje. M3-3a 3TOro JHIIb OJIHA U3 MUJUIMOHOB MBUTMHOK MOXET MPEBPaTUTHCS B HOBoe pacTeHue. ['opazno addektuBHee
IpYroi crocod pa3MHOKEHHsSI, KOT/Ia 9YacTh PACTEHHS OTAENsIeTCS W pa3pacraercs. KcraTu, Tak MOTYT pa3MHOXAThCS TIPaK-




TUYECKH Bce pacTeHus. OJJHAKO TaK HOBOE PACTCHUE MOSIBUTCS PSAIOM, a CIIOPHI BETEP MOKET YHECTH 32 MHOTHE KIJIIOMETPHI OT PACTEHUS -«POIUTEIISY.

Y MXOB HET KOpHS, €CTh JIUIIb y)K€ 3HAKOMBIC HaM BBIPOCTBI-PH30HUIBI, KOTOPBIMU PacTECHUE KPEMUTCS K 3eMJjie, KAMHIO WM JiepeBy. M3-3a 3Tor0
MOX HE MOXET IMOJy4aTh BOAY M a30T U3 MOUYBHl. [[09TOMY MXH MOCENISIOTCS B CHIPBIX MECTaX, IJIe OHU MOTYT BCEHl MMOBEPXHOCTHIO BIUTHIBATH BOJY U T H-
TaTeJbHbIC BEIIESCTBA, pACTBOPEHHBIC B Hel. Yalle Bcero MXu pacTyT Ha MOYBE, B KOTOPOH Majio MUTATSIbHBIX BEIIECTB — BE/b 3/1Ch MM HE OYIyT MEIIaTh
pacTu Apyrue pacTeHHUs.

JIunraitHUK — 3TO OYCHb MHTEPECHOE pacTeHue. TodyHee, ero U pacTeHUEM Ha3BaTh TPYAHO. Belb JHUIIAWHUK — 3TO BOAOPOCIH U TPUOBI, HKUBYIIIUE
BMecTe. [ pub ymeeT BOUTHIBATH BOAY M a30T M3 IMOYBHI, & BOJIOPOCIH, JKUBYIIME HA €r0 TTOBEPXHOCTH, YMEIOT OCYIIEC TBISTh (POoToCUHTE3, 00pasys U3 BO-
JbI U YIJICKHCIIOTO Ta3a Mo JSHCTBHEM COJTHEYHOrO CBETa YIriIeBOABL. TakuM 0Opa3oM 3TH KHUBBIC OPraHU3MBI OTJIWYHO JOMOJHSIOT Apyr apyra. ['pub u
BOJIOPOCIIH TaK XOPOIIIO MPUCTIOCOOUIUCH APYT K APYTy, 9YTO 00pa3oBalid HOBOE pacTeHUE — NUIIAHUK. Takoe TeCHOe B3aUMOJCHCTBHE HA3BIBACTCS CHM-
OHO30M.

Mxu ¥ TUIIAaRHUKY CYUTAIOTCS OYEHb HECOBEPIIEHHBIMU pacTeHUussMHu. OTHAKO UMEHHO 3TO «HECOBEPIICHCTBOY MO3BOISET UM JKUTh B TAKUX yCII O-
BUSIX, TJIe JIIOOBIE ApYrue pacTeHHUs HE CMOTYT CyllecTBoBaTh. OHU JIETKO MEPEHOCT Jaxe riy0oKkoe 3aMopaXMBaHUe U MOcleayiollee Brichixanue. bia-
rojiapsi TOMY, YTO MXH U JINIIAHHUKU HEBEPOSATHO HENMPUXOTIUBEI, OHU PACIPOCTPAHCHBI IO Beell mianere. OHU pacTyT Jaxke Ha MOOEPEKbsIX A HTApPKTH-
11! YdeHble BO3JIAraroT Ha JIMIMAWHUK OOJIbIINE HAJACKIbI, BITAsICh BRIPAIIUBATH 3TO PACTCHUE B KOCMOCE.

3aoanusn:
1. BuaumarenpHO paccMoTpuTe puCYHKH. C TIOMOIIBIO IMOTY9eHHON HH(POPMALIUN AOTIOTHUTE MPEIOKCHHIS:
Cmebenv xeowa
Cmebenv nrayna
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CMOPOHOCHbIN neTHun noGer
. KONocok

— ‘ cnopaHrumn

ctebenb

Yellynyarble’
nUCTbA

ctebenb W
: g BeceHHMﬁ\~
KOp€Hb noGer

2.7 C HOMOLHLIO HpI/IBeI[éHHOFO OHI/IcaHI/I}I HJICCGHH HOVHp06yI7ITe JOKa3aTb, 4YTO IIJICCCHBb — TOXEC I‘pI/IGBI.
rlnecHeBble rpu6b| |

l'll'ISCEHb NOSABNAILASCH Ha xneﬁe "
Apyrux npogyktax
TOXE phébl. :
MneceHb noxoxa Ha cryqeuumyno
NNEHKY UK KyCOUeK
GapxaTta — 3eN1€HOTO, Ceporo, ayporo
Hem'ropble BUAbI i LI e
| nneceHy UCMIONbL3YIOT B CbIpOAenun ans
NpHAaHNA Chipy -
onpepeneHHoro apomara. MHorie Buzbl
NNEecHeBbIX IPUGOB
. McnonbayioTca B
. MMKPOBUONOTMUECKO
- MPOMBILLIEHHOCTH ANS
noNy4YEHUs BATAMUHOB,
. aHTMBUOTUKOB, (DEPMEHTOB,
'~ CTepOUfHbIX FOPMOHOB.

3.CoracHsl Jin BBI € yTBepxkaeHHeM: «I puObI He pacTyT B oropoae»? OGoCHyiiTe CBOE MHEHUE.
4. Kakne u3 yka3aHHBIX POJICTBEHHBIX pacTeHHI mpou3pacTaiot B Poccun?



[Tnaynsl. CrutoIIHBIMU 3apOCIISIMU TIPOU3PACTAIOT B XBOHHBIX Jecax Ha KaBkasze, Cubupu, lansHem BocToke.
XBomu. PacpocTpaHeHbl IPaKTUYECKU IO BCEMY 3€MHOMY APy, HO IPEAIOYUTAIOT YMEPEHHBIM KIIMMaT CEeBEPHOTO MOIYLIAPH.
ITanopotHuku. Berpeuatores B necax Asuu, Poccun, Mekcuku, Hopseruu.

7 KJacce

Tema 1: Cmpykmypa u ceoiicmea éeujecmea

Texcmut 0na umenus:

Teker 1

BbpoyHoBcKkoe nBMKEeHHE — Oecrops0YHOE JBMKEHHE MalbIX (pa3MepoM OKOJO0 | MKM) 4acTHll, B3BEIIEHHBIX B JKUAKOCTH WJIM rase, MPOUCXOIee
MO/ IEUCTBHEM TOJIYKOB CO CTOPOHBI MOJIEKYN OKpyxatoiien cpeabl. OTkpeito P. Bpoynom B 1827 r. Bunumbie TOJIBKO MO MUKPOCKOIIOM B3BEIICHHBIE Ya-
CTHLIbI ABMKYTCSI HE3aBUCUMO JIPYT OT Jpyra U ONUCHIBAIOT CIOKHBIE 3Ur3aroodpa3Hble TPaeKTOpHH. bpoyHOBCKOe NBM)KEHHE HE 0cIa0eBaeT CO BpEMEHEM U
HE 3aBUCHUT OT XUMHUYECKUX CBOUCTB cpesibl. IHTEHCUBHOCTD IBUYKEHUS YBEJIIMUMBAETCSI C POCTOM TEMIIEpATyphl CPEbl U C YMEHBIIEHUEM €€ BA3KOCTU U pa3-
MEpOB YaCTHIL.

B 1908r. XK. [leppen Hauam KOJMYECTBEHHbIE HAOIIONCHUS 32 TBMKEHUEM OPOYHOBCKUX YaCTHII O MUKPOCKONOM. Kpolieunsie mapuku moutu cge-
pruecKoi (opMbl M IPUMEPHO OJAMHAKOBOrO pasMepa IleppeH moiydan U3 ryMMHUryTa — coka HEKOTOPBIX TPONUYECKHUX JIepPEeBbEB. DTHU KPOLICYHbIE IAPUKU
ObUIM B3BEILICHBI B TIHUIEpHHE, conepxameM 12% Boxsl. BoopyxuBmucs cekynmnomepom, XK. Ileppen oTMedan u moToM 3apHCOBBIBaN (KOHEYHO, B CHIIBHO
YBEJIIMYEHHOM MaciuTade) Ha jJucTe Oymard MojloKeHHe YacTULl Yepe3 Kax ible HOIMHUHYThI. COeANHSS [T0JTy4YeHHbIE TOUKU MPSIMBIMU, OH MOJTy4all 3aMbICJIOBa-
ThI€ TPAEKTOPUH, TPU U3 KOTOPBIX IMOKA3aHbl HA pUCyHKe 14.

& | , ! { [ Ll 3 ¥ 3aoanusa:
A | e |
Sy B ! i 1. Tlo pucyHKky ompeneiauTe cCpeHue CKOPOCTH TpeX OPOYHOBCKHX YacTHIL 3a repBbie 10 MuH HaOmI01€-
\w\v\' B e HHUSL.
NN
A T IR ‘ 2. Ompenenute, MOYEMY CKOPOCTH ATHX YaCTHII MO0 BEIMYMHE W HAMPABICHHUIO PA3IMYAOTCS MEXIY CO-
& ¥ ) )
A R T , \ AN X \‘ 0011? YKaXuTe HECKOJIBKO OCHOBHBIX MPHYMH 3TOrO PA3IMyus, BHIOpAaB U3 CIHCKAa BO3MOXHBIH HOMEp
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Texer 2
Nudysus

Huddysuto ynodbHo HaOmOIATh B TYCTHIX TelsiX. Takol reib MOXHO MPUTOTOBHTH, HAMOJHUB 0aHOUKY 4—5%-HbIM pacTBOpoM jkenatuHa. JKenatuH
CHayaJia JI0JKeH HECKOJIbKO 4acOB Ha0yXaTh, a 3aTEM €ro IOJIHOCTBIO PACTBOPAIOT IIPU NIEpEMEIIMBAaHUH, OITYCTUB OaHOUKY B ropsuyro Boay. [locne oxmnaxie-
HUS TIOTYYaeTCsl TIOYTH MPO3pPauHbIi Telib. ECM ¢ MOMOIIBIO OCTPOTO MUHIIETa OCTOPOKHO BBECTH B LIEHTP ATOM MacChl HEOOIBIIONW KPUCTAJUIMK NEpMaHTaHa-
Ta Kanus («MapraHiioBKW»), TO KPUCTALIMK OCTAHETCS] BUCETh B TOM MECTE, Ile €0 OCTaBWIIM, TaK KakK Iejlb He 1aeT €My YHacTb. YK€ 4epe3 HECKOJIBKO MUHYT
BOKPYT KPUCTAJUTMKA HAYHET PACTH OKpAIIEHHBIN B (PHOJIETOBBII I[BET IIAPHK, CO BPEMEHEM OH CTAHOBHUTCS BCE OOJIbIIE M OOJbIIE, IIOKa CTCHKH OaHOYKH HE
UCKa3AT ero Gopmy. Takoil ke pe3yabTaT MOKHO MOJYYUTh U C IOMOLIbIO KPUCTAJUIMKA MEHOI'O KYIIOpOCca, TOJIBKO B 3TOM Clly4yae LIapuK MOJYy4uTcs He (uo-
JIETOBBIM, a FOJYOBIM.

Bonpocwi ona oocyycoenusn:

- [Touemy okpamiennas u3-3a 1udPy3un odaacTs renst umeer popmy mapa?

- Kak n3menutcs opma 1 pasmepsl OKpaIIeHHOW 00J1aCTH NP YBETUUEHUU TEMIIEPATYpPhl Tellsl. YBEIUYUTCS, YMEHBIIUTCS, HE H3MEHUTCS, U3MEHUTCA?

- Kak m3menurcs gopma oxpamieHHOW 00JacTH, €CIIM W3HAYAIBHO CO3/1aTh M TOJIEPKUBATh pa3IMyhe TeMIIEpaTyp BEpXHEW yacTh eMKocTu (Ooiee
HarpeTasi) U HWxKHel yacTtu (6omnee xonoaHas)?

3aoanua:
1. M3o6pa3ute Ha pUCyHKe IpeanoiaraeMyro GopMy OKpalleHHONW 00IacTH res.

Texer 3

Tel yxe 3Haelb, 4To Kakaoe (u3NYecKoe TeJI0 WIH SBICHHE XapaKTepU3yeTcsl ONpeaeIeHHBIME (U3NYECKUMU BeIMuynHaMyu. HarmoMHUM HeKoTopbIe U3
¢u3NYeCKNX BEIMYMH: Macca, CKOpOCTb, 00BEM, BpeMs, Temreparypa, AIuHa. [Ipy u3ydeHHdn Tel W SBICHWH HEOOXOAMMO MPOM3BOIAWTH HM3MEPEHUS
¢usnueckux BenuuuH. Kaxmaylo (U3MYecKylo BEIMYMHY M3MEPSIIOT B OINpPENENEeHHBIX €JMHMIAX, KOTOpble HAa3bIBAIOTCA €AMHUIAMU JaHHOW BETUYMHBL
3HaveHue OHHUX (HU3MYECKUX BEITHMYWH WU3MEPSIOT C IMOMOIIBI0 MPUOOPOB. [OBOPSAT, UTO MPOHM3BOAAT MPSIMbIE W3MEPEHUsS] (PU3MUECKUX BETUYMH. 3HAYCHHE
JAPYTUX BEJIWYMH MOTYYalOT MyTeM BBIUMCIEHUH. DTO KOCBEHHBIE U3MEPEHHS.

BrimonHuTe 3amaHme, CBI3aHHOE C MPSIMBIMH M KOCBEHHBIMU M3MEPEHHSIMH, a IOTOM TIPE/ICTABBTE PE3yJIBTaThl ONBITa B BHJE CTOJOUATOM JAUarpamMMmel,
4TOOBI HAIVIAIHEE MIPEJCTAaBUTh PE3yNbTaThl CBOEH PadOTHI.



B Tabnuiie npuBeneHbl 3HAUCHUSI MacChl M 00beMa YeThIpeX 00pa3IloB M3 TOKa HEU3BECT-

HBIX HaM BCIIECTB.

O06pa3sibt Macca, kr O0Bem, M3
Oo6pazern Nel 3,65 0,0005
O6paszer; Ne2 54 0,002
O6pa3zerr Ne3 11,3 0,001
Oo6paser Ne4 14,6 0,002

3aoanus

1. Onpenenure, U3 KaKOro BEIIECTBA ceNIaH Kablii oOpasel. OnuiuTe, Kak Bbl OyJeTe 3TO J1eaTh U YTO BaM Ul 3TOr0 MOHa{00UTCs.

2. YKaxuTe, KaKue JIaHHbIE BbI IOJIYYUTE B PE3yJIbTaTe MPSAMbIX U3MEPEHUIL, a KaKhe — B Pe3yJIbTaTe KOCBEHHBIX.

3. IIpencraBbTe MosyuyeHHbIE BaMH PE3yibTaThl B BUAE cToOuaToi quarpaMMel. [logymaiite, uto OyaeT o3HadaTh BbICOTA KaXJI0r0 CTOJIOMKA Ha Jaua-
rpamme? Kakune moanucu OyayT MO KaKIABIM CTOJIOMKOM?

4. TlonpoOyiiTe NpeaAnoKuTh crocod (MiIn cnocoObl), KaK H3MEPUTh C TIOMOIIBIO JTa00OPATOPHBIX PhIUAXKHBIX BECOB MACCy TeJla, KOTOPOE 0Ka3ajloch He-
MHOTI'O TSDKEJIee CyMMapHOW Macchl BCEro UMeronierocss Habopa rupb. byjnem cunrtaTh, 4TO CyMMapHas mMacca Tupb cocTaBisgeT 1,5 Kr, a Macca Tena Bpsj Jind

MPEBBIIIAET 2 KT.

Tema 2: Mexanuueckoe osuicenue. I'uopoycunumens
Texcm Ona umenus:
[epBbIit maTeHT, CBA3aHHBINA C TUAPABIMYECKUM ycuieHueM, Obu1 nomyueH dpenepukom Jlanyectepom B BenmukoOpuranuu B 1902 rony. Ero m3o6pe-

TEHHUE MPEACTABISIO COO0M «YCUIUTEIbHBIA MEXaHU3M, TPUBOIUMBIN MOCPEACTBOM TUApaBIUYecKoi sHeprun». B 1926 roxy umxenep [lupc Dppoy mpone-
MOHCTPUPOBaJ B KOMIaHUHU J[>KeHEepasl MOTOPC THIPOYCUIIUTEND PYJIS.

OI[Ha N3 BO3MOXKHBIX KOHCTpYKI_[I/Iﬁ aBTOMOOHIIBHOTO TUAPOYCUIINTEIIA PYJIIA, HA3bIBAECMOI'O 30JIOTHUKOBLIM, H3o6pa>1<eHa Ha pUCYHKC 15.
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PucyHok 15

9TOW CXeMe IEepeEMEIEHUE YNpaBisAolen pykoaTtku (1) Bmpaso


https://ru.wikipedia.org/wiki/%D0%93%D0%B8%D0%B4%D1%80%D0%BE%D1%83%D1%81%D0%B8%D0%BB%D0%B8%D1%82%D0%B5%D0%BB%D1%8C
https://ru.wikipedia.org/wiki/%D0%9B%D0%B0%D0%BD%D1%87%D0%B5%D1%81%D1%82%D0%B5%D1%80,_%D0%A4%D1%80%D0%B5%D0%B4%D0%B5%D1%80%D0%B8%D0%BA_%D0%A3%D0%B8%D0%BB%D1%8C%D1%8F%D0%BC

yepe3 MEXaHHMUECKYIO CBSI3b BBI3BIBACT CMEIIEHUE 30JI0THUKA (2) Takke BIpaBo. [Ipu 3TOM OTKpBIBaIOTCS KaHANbI 30JJOTHUKOBOTO TUApopacnpeaenutens (3), B
pe3yibTaTe Yero rujpaBinyeckas )KUAKOCTh OT Hacoca MOAAETCs B MIPABYIO MOJIOCTh ruApoaBurarens (4). B 3Toil moaocTH ruipoiinHapa BHEITHUM HAaCOCOM
co3naéres U30bITOUYHOE TABJICHUE, U, KaK CIIEACTBUE, BBIXOJHOE 3BEHO (5) IBUIKETCS BIIPABO, TO €CTh B TOM e HalpaBlIeHHH, YTO U pyKosTka (1). [Tockonbky
BBIXOJIHOE 3BEHO (5) KECTKO CBA3aHO C KOPIYCOM pacupeznenuTens (6), TO nepeMelleHrne BbIXOAHOTO 3BEHa BbI3bIBAET TAKOE K€ 110 BEJIMUYMHE NEepeMelleHUe
KOpIlyca pacupenenurens. B pe3ynbrate cMeleHus: Kopiyca pacupeesnTelis, KaHaisl (3) B TuApopacipeieuTeNne IepeKpbIBAlOTCS MOSICKaMU 30J0THUKA U
10J1a4a ’HJIKOCTH OT Hacoca B MOJIOCTh T'MIPOLMINHAPA Ipekpamaercs. Takum o6pa3oMm, U yrpaBisonas pyKosTKa, U BBIXOJHOE 3BEHO YCTPOMCTBA ABHKYT-
csl CUHXpOHHO. O1HAaKO 3a CU€T TOro, YTO YCUJIME HAa BBIXOJHOM 3BEHE CO3MAETCA 3a CUET JAaBJICHUS, PA3BHBAEMOI0 HACOCOM, TO 3TO YCHJINE MHOIOKPAaTHO
Oosiblile, YeM yCHJIME, IIPUKIIAZbIBAEMOE K PYKOsSITKe onepaTopoM. KoadduiueHt ycunenus cieasiux ruIponpruBoI0B NPAaKTUYECKH HEOIPaHUUYEH, U MOIII-
HOCTB BXO/IHOTO CUTHAJIa MOXKET OBITh YMEHBIIIEHA /IO HUYTOKHO MAJIOH BETHYUHBI.

3aoanusa:

1.0OmpenenuTte, Kyzna OyeT ABUraThCsl BBIXOHOE 3BEHO IIPU IIEPEMEIICHUN PYKOSTKH BIIEBO?

2. IlogymaiiTe, eciu aBjaeHUE THAPABIMYECKON KHUJKOCTH, CO3/1aBa€MOE BHELIHMM HACOCOM, YBEIMUYUTh, TO KaK MU3MEHUTCS CUIa, ACHCTBYIOLIas Ha
pabouwuii mopuieHs?

3: Byner nu octaBaThCsl MOCTOSHHOM CUJIa, IEHCTBYIO- 1as Ha pabo4Mii MOpIIEHb BO BpeMsl MEpPEeMEIICHUs py-
KOSITKU IIPU OTKPBITHIX KaHAJIAaX TUApOpacipeaeanTes?

Tema 3: 3emnn, mupoeoii okean

Texcm 0na umenus:
DXOJIOT MPEACTABIIICT COO00W MPUOOP, KOTOPBIA HCIIONH3YeT
u penbeda qHa, 0OHAPYKEHUS MOABOIHBIX OOBEKTOB U PHIOKI.
LIero0 yCTpOMCTBa Nepeaun U MpruemMa yiabTpa3ByKOBBIX BOJIH,
HIDKE BaTepiIUHUM (YpOBEHb HOTpYKeHUs cyqHa). JlaTumk mo-
OTpaXEHHBIE OT JIIOOBIX MpensTcTBUi. JlaHHBIE OT JaTduKa
7€ JBHXKYIIErocss rpauyeckoro M300pakeHHsl JHA M BceX
nH(popMalro 000 BCEM, YTO €CTh B TOJILE BOJIBI.
3aoanus:
1.[Inst mocTpoenust u3o0pakeHus: AHa U 0OBEKTOB Ha MYTH CUTHAJIa HEOOXOIUMO BBIYMCIUTH PACCTOSHUE OT JaT4MKa-U3Iydarels yJIbTPa3BYKOBBIX BOJH JI0
IPEMATCTBUSL. YIIbTPa3ByKOBBIE BOJIHBI PACHPOCTPAHSIIOTCS B BOJE CO CKOPOCThIO 0Kosio 1500 M/c. YkaxuTe, 4YTO OJKEH U3MEPUTH HXOJIOT JUIs IOCTPOCHUS
n300paxeHus?
2. Amepukanckuit yuensiit P. Capmact B 2004r. yTBepkai, 4To 0OHapyX Ui JereHaapHyo Atnantuay B CpeauszemMHom mMope, 61au3 Kunpa. On npoBen uccre-
JIOBaHWE TTOBEPXHOCTH 3€MJIM Ha TIIyOHHE 1.5 THIC. M C TOMOIIBIO 3X0JI0Ta U 0OHAPYX U O6osee 70 coBmageHU ¢ OMUCAHUAMUA AKPOTOJs ATIAHTUIBI: MHOTO-
KUJIOMETPOBast CTEHA, XOJIM, OKPYKEHHBIH BajioM, I1yOOKHe PBBI, a Takxke Oepera Beicoxiiel peku. Hapucyiite ynpoieHHyto cxemMy ero UcciieOBaHHuM.
3. B Mopckoii BoJie CKOPOCTh YIbTPa3BYKOBBIX BOJIH YBEJIMYUBAETCS ¢ pOCTOM JaBieHus. OmnpenensieMoe 3X0J0TOM paccTOsHUE 10 AHA Oy/AeT OTJIMYaThCs OT
UCTUHHOTO?
Bri6epute npaBuiibHBINA OTBET:
1) ono Gyzner 6osnblie, 2) oHO OyaeT MeHbIIIe, 3) OHU OyIyT paBHBL.

yIBTPa3BYKOBBIC BOJIHBI JIJISi UCCIICOBAHUS CTPYKTYPHI
DXO0JIOT COCTOUT U3 ABYX YacTeil — IaTdyuKa, Colepika-
u aucioies. JIaTyuk yCcTaHABIMBACTCS Ha JTHUIINE CyTHA
CBIJIaeT CUTHAJBI B CTOPOHY JIHA M MIPUHUMAET CUTHAJbI,
00pabaThIBaIOTCS W BBIBOJSTCS HA DKPaH AWCIUIES B BU-
O00OBEKTOB Ha MYTH CHUTHajda. JTO TO3BOJIAET coOpaTh



https://ru.wikipedia.org/wiki/%D0%97%D0%BE%D0%BB%D0%BE%D1%82%D0%BD%D0%B8%D0%BA_(%D1%80%D0%B0%D1%81%D0%BF%D1%80%D0%B5%D0%B4%D0%B5%D0%BB%D0%B8%D1%82%D0%B5%D0%BB%D1%8C)
https://ru.wikipedia.org/wiki/%D0%97%D0%BE%D0%BB%D0%BE%D1%82%D0%BD%D0%B8%D0%BA%D0%BE%D0%B2%D1%8B%D0%B9_%D0%B3%D0%B8%D0%B4%D1%80%D0%BE%D1%80%D0%B0%D1%81%D0%BF%D1%80%D0%B5%D0%B4%D0%B5%D0%BB%D0%B8%D1%82%D0%B5%D0%BB%D1%8C
https://ru.wikipedia.org/wiki/%D0%9D%D0%B0%D1%81%D0%BE%D1%81
https://ru.wikipedia.org/wiki/%D0%93%D0%B8%D0%B4%D1%80%D0%BE%D0%B4%D0%B2%D0%B8%D0%B3%D0%B0%D1%82%D0%B5%D0%BB%D1%8C
https://ru.wikipedia.org/wiki/%D0%94%D0%B0%D0%B2%D0%BB%D0%B5%D0%BD%D0%B8%D0%B5

Tema 4: Mapuanckaa enaouna
Texcm Ona umenus
MapuaHckasl BaguHa — riry0ouaiiliiee MecTo 36MHOM IOBEpXHOCTHU. PacrionoxeHo oHO Ha 3anajgHoi okpanHe Tuxoro okeaHa B 200 kujaoMmeTpax BOCTOUYHEE
MapuaHckoro apxuresnara. Y 4eHble-okeaHorpadsl 10JIroe BpeMs MbITAIUCh Y3HATh €€ UCTUHHYIO TyOuny. McciaenoBanust pa3HbIX JIET 1aBajiy pa3Hble 3Haue-
Hus. [leno B TOM, 4TO Ha TaKOW KOJOCCATbHON TITyOMHE IUIOTHOCTH BOABI YBEIMYMBAETCS 10 Mepe MPUOIMKEHUS KO THY, IIOATOMY U CBOMCTBA 3BYKa OT 3XO0JI0-
Ta B Hell Toxe MeHstoTcs. [IpuMeHnB BMecTe ¢ 3X010TaMu 6apoOMETphl U TEPMOMETPBI HAa pa3HbIX YPOBHX, B 2011 roay ObUIO yCTaHOBIIEHO 3HAUYEHUE TITYOH-
Hbl 10994 + 40 metpoB. [laBieHne Ha JHE TOABOIHON paccenuHbl coctapiseT 1072 armocdepst, wim 108,6 MIla.

3a Bpewms, mpoulejniee ¢ MOMEHTa OTKPBITUS riyOodaiiliero KaHbOHAa, YIAA4YHO JOCTUYh €ro JHa
yZaBaJloch TOJBKO 4eTbipe pa3za. B 1960 roxy riy6o- V.M /;cen' KoBOJHBIN Oatnckad «Tpuect» BrepBbie B MUpE CITy-
CTUJICA Ha camMoe IHO MapuaHCKOW BHAJAUHBI C IBYMS ’ %470 o naccaxxupamMu Ha Oopry: neritenHantom BMC CIHIA
JloHoM Younmem 1 mBeHnapckuM okeanorpadom XKa- 2600 1 koM [lukapom. B 90-e romsl >xeno0 wucciemoBal
arnoHckui OecriminoTHel 30HA «Kaikoy, mpunecmii 2500 7370 CO JHA MpoObI Wja, B KOTOPHIX ObUIM OOHAPYKEHBI
OaKkTepHH, YepBH, KPEBETKH, a TaK)Ke KApTHHKHU JIOTO- ] ne HeBepomoro mupa. B 2009 rogy nmokopun 6e31Hy
amepukaHckuii po6otr Nereus, NMOIHSABIIMK €O JHA 2400 mpoObl Uila, MUHEPAJbl, 00pa3ibl TTyOOKOBOIHOI (ha-
yHBI B (OTO obuTarenei HeBeIOMbIX rnyouH. B 2012 230 - 544 rogy B 0€3HY B OJMHOYKY COBEPIIMJI MOTPYKEHUE
Jlxetimc Komepon — aBTop «Turanukay», «Tepmuna- 0= Topa» u «ABartapa». OH mpoBen Ha JAHE 6 YacoB, CO-
Oupast mpoOBI TPyHTA, MHHEPAJIOB, (ayHbl, a TaKXKe 2100 . nenasi ¢pororpapun u 3D Bumeocremky. Ha ocHoBe
3TOro Marepuana 0wl co3gaH ¢uibM «Bb3oB 06e3- 2000 ] 7058 JTHEY.

3aoanua: |1
1.Jlns1 BBIYMCIIEHUSI THUIPOCTATUYECKOTO JaBICHUS BO- 7900 Ibl Ha JHe MapuaHCKOi BHa,Z[IéIHBI p=pgh HeoOxoau-
MO 3HATh IUIOTHOCTh MOPCKOW BOAbI (IIpU HOpMAJIb- " 1059 HbIX ycnoBusix p=1028 kr/m”), rnyOMHY BHAAUHBI

p bl (TIp pva 1700 [ XY p ), Tyoumy -
h=10994 M u yckopenue cBOOOAHOTO TajeHus §=9,8 L~ 4 ‘f%_ M/c”. Bpruucienuss maroT pe3ynpTaT okono p=110
MI]a. O6L$ICIEI/ITC, [IOYEeMy peasbHOE JaBlieHHuEe OyaeT 7600 — l NPEBbILATH NOIYEHHBIA PE3y/bTaT BBIYHCIICHUI?
2. B Mopcko#i BoJie CKOPOCTh YJIBTPa3BYKOBBIX BOJIH A 7 3aBUCUT OT TEMIIepaTypbl, COJIEHOCTH U TIIYyOMHBI.
[Ipyn HOpManbHOM [JABJIEHMM U TeMIIEpaType OHa CO- 15007 cTaBisieT B cpenHeM okono 1500 wm/c m yBenuuu-
BaeTcs C pOCTOM JaBieHus. Ecinu Bo3MOXKHBI U3Mepe- 7400 HUSl BPEMEHU MPOXOXKACHUS YIbTPAa3BYKOBOTO CUTHA-
-]

J1a XO0JI0TA a JI0 JIHA BIAIWHBI M 0OPATHO MOCTIE OTpa- 0 20 40 60 &0 100 120 t.°C ’KEHNUs, KaK BBIUMCIUTE ee rnyouny? Ilpemmoxure

BOM AMTODHATM DACIETA 3asucumocmeo ckopocmu ynempaseyKka (4yacmoma 12 Mry)
CBO op pacacra. 8 800e om 0aeseHUsA U memMmnepamypbsi
3. B MapuanckoM xenobe Ha TITyOMHE OKOJIO JIBYX KH- JIOMETPOB KITyOSTCS «4EpHbIE KYPUJIBIIMKUY» — HUC-

TOYHUKU I€0TEPMaIbHON BOJIBI C CEPOBOJOPOAOM U JAPY- TMMHU BEIIECTBAMHU, KOTOPbIE MPHU KOHTAKTE C XO-
JIOTHOW BOJIOHM TPEBpAIArOTCs B YepHBIC CYIb(hubl. JBrmxkeHue cynbGuIHON BOIB HATOMUHAET KIIyOBI YepHOTO JbIMa. Temmeparypa BOJbsI B MECTE€ BhIOpOca
nocturaet 450° C.



b it : (3 3 !
Ha ceBepe kaHbOHa pacIioyiOKeHbI «Oeble KypHIIBIIHUKNY — Tei3ephl, N3BEPralONIne KUAKHHA YTIeKUCIbIid ra3 npu temneparype 70-80° C. 'opsiune ucTouHu-
KU «I10/I0TPEBAIOTY JIEJSIHBIE BOJIbI, TIOJIEP’KUBAs )KU3Hb B 0€3/JHE — TemIiepaTypa Ha JHe MapuaHnckoil BnaauHbl HaxoauTces B npenenax 1-3° C. Ilouemy oke-
aH B 30HE BEIOPOCA Ie0TepMAILHBIX BOJ Temmepatypoii 400-450°C ne sakumaer?

Tema: 3emuvie npouyeccnl

Texcmol Ona umeHuA:

Teker 1

«[locne obena moroga OblIa JKapKast; MbI IEPEIIUIH B CaJ U I Yail TIOJ] TEHBIO HECKOJBKUX A0JI0Hb. Mexay mpounM cap Mcaak cka3an MHE, 94TO TOU-
HO B TaKOil ke 00CTaHOBKE OH HaXO/AWJICs, KOTia BIEpPBbIe €My MIPUIILIA B TOJIOBY MBICHIb O TAroTeHHH. OHa Oblila BbI3BaHA MajieHUueM s10J10Ka, KOTJa OH CHJEI,
MOTPY3UBIIKCH B TyMbl. [ToueMy s16710K0 Bcerja najaer OTBECHO, OIyMall OH Mpo cels, ToueMy He B CTOPOHY, a Bcerja K LeHTpy 3emiu. [JomxkHa cymiecTBo-
BaTh MPUTSTaTENbHAs CUJIa B MATEPUH, COCPENOTOUEHHAS B LIEHTpe 3eMin. Eciy Marepust Tak TSHET APYryl0 MaTepulo, TO JOJIKHA CYIIECTBOBATH MIPOIIOPLIHO-
HaJIbHOCTH €€ KoJn4yecTBy. [loaToMy 516;10K0 MpUTATHBAET 3€MITIO TaK K€, Kak 3emJis s1010k0. JlomkHa, cleoBaTellbHO, CYIeCTBOBATh CUJla, MTOA00HAs TOM,
KOTOPYIO MBI Ha3bIBa€M TSYKECTBIO, IPOCTUPAIOLLAsACS 110 Becel BeeneHHOM».

Bonpocul ona oocyscoenusn:
- O uéM roBoputcs B TekcTe? Kak ero Mo>xHO 03ariaBuTh?
- Kakoe cobpITHE, eciii BepUTh pacckasy, Bei3Baio y M. HetoToHa MBICIB O TSTOTEHUN?
- 'te B 3TOM pacckasze roBOpUTCS MO0 CMBICITY TIOYTH TO K€ caMOe, YTO HAlMCaHO U B YUeOHUKeE: «I pasumayuonnoe npumsdicenue 11006020 mena npoasisiemcs
mem 3amemHuee, em OOabULE €20 Maccan?
- OCHOBBIBasICh Ha TOM, YTO OITMCAHO B 3TUX BOCIIOMUHAHMSX, cleNany Obl Bbl Ha MecTe HpI0TOHA BBIBO/I O BCEMUPHOM XapaKTepe TATOTEHUS UIIH TOJBKO O
CYLIECTBOBAHUU TATOTEHUS MEXy 3emiel u aApyrumu Tenamu? OTBeT 000CHYMHTE.

3aoanue: Haiinute B IHTepHeTe Miin OyMaXKHBIX HCTOYHHUKAX MH(popMmaruio 06 . HetotoHe. Uem 3HAMEHUT 3TOT BEIMKUN YUEHBIH, KpOME TOTO, YTO
IO JIET€H/I€ OH OTKPbUI 3aKOH BCEMUPHOT'O TATOTEHUS, KOTJ]a €My Ha roJIoBY ymaio si0jaoko?

Texer 2

OOpaTtuTe BHUMaHKE, KAKOE HMHTEPECHOE SIBJICHHE MOKHO HAOII0AaTh, UCIOJB3YS CAMOENIbHOE MPOCTOE YCTPOHCTBO.



Heo6xoanmMo B35Th SIIIUK, B OJHON M3 CTEHOK KOTOPOTO cAenaTh oTBepcTre AuaMeTpoM 10 canTMeTpoB. [IpOTHBONOIOXKHYIO CTEHKY HAJ0 CHSTh U 3a-
TAHYTb YNPYTOH IJICHKOW. Eciii Tenepp HANOIHUTE SIIUK ABIMOM, CKaXEM, U3 «CYXOroO JIbJay, U HICJIKHYTh 10 ILUIEHKE, TO U3 OTBEPCTHUS BBIPBETCS BPAILAO-
1ieecsi TYMaHHO€E KOJIBLIO.

OO0pa3yroTcs Takue Kojiblia OT 3aBUXPEHUI BO3/1yXa y KpaeB OTBepCTUs. BOo3HUKINIAA «3aKpyTKa» CIIOCOOHA 3aMETHOE BpEMs COXPaHATh (OPMY KOJIbLA.
HanoBunBIIMCh, MOXHO TOOUTHCS TOTO, YTO KOJIbIIA OYAYT JOTOHSATH, YAAPSTh WIA IPOXOAUTH IPYT Yepe3 Ipyra.

B npupozne 3aBuxpeHusi, IpaBaa, yK€ HE KOJIBLEBbIE, IOPOKAAIOTCS, K IIPUMEPY, BOCXOAAIIMMHU IOTOKAMU HAarpeToro BO3AyXd. JTO SBJICHHE 4acTO
BCTpEYaeTcsl B MyCTHIHAX. [l0HNMAsCh BBBICH, BO3/IyX 3aKPYyUMBACTCS, BTSATUBAs B ce0s MECOK U IbUIb, KOTOPBIE BBIIAIOT pa3Mephl 3TUX BPAaLIAIOIIUXCS BO3-
IOYIIHBIX cTOJ00B. X Ha3bIBalOT cMep4M. bpIBaeT, 4YTO OHM JTOCTUTAIOT JECATKOB METPOB B IIMPHUHY U COTEH B JUIMHY. Takue cMepuu, Ha3biBaeMble B CeBep-
HOW AMepHuKe «TOPHA/10», CIIOCOOHBI BHI3BATh HEMAJIbIE pa3pylieHus. MIxX cuibl XBaTaet, 4ToO0bl IEPEHOCUTH JI0MA.

Ho ectb u puckoBble 100UTENN cMepUel — Iu1aHepucThl. MM yaeTcs Tak MCIOIb30BaTh BUXPEBOE BpallleHUE BO3/AyXa, UTO OHO MOJHUMAET IJIaHEPbI
Ha OOJIBIIIYIO BBICOTY.

Bb1 MokeTe U caMu yCTpOUTH HEOOIBIION MBUIBHBIA CMEpY, €CIIU MOKPYTUTE JOIIEUYKOM BOIM3U HarpeToro y4acTKa 3eMJId Ui ac(aibra.

3aoanusa:

1. Beigenure cocTaBHbIC YAaCTH B IPEJCTABICHHOM TEKCTE, YCTAHOBUTE MEXKAY HUMHU B3auMOCBsI3U. O3ariaBbTe TEKCT.

2. Caenaiite pUCyHOK CaMOJEIbHON YCTAaHOBKH, C TOMOIIBIO KOTOPOI MOXKHO IOJTyYUTh BPAIIAIOIIAECs TYMaHHbIE Koybla. M300pa3uTe KojbIa:

- KOTOpBIE JOTOHSIOT IPYT Ipyra,

- KOTOpBIE IPOXOJAT APYr Yepes Apyra.

3.Ilepeuncanre, Kakue HayKH cielyeT U3y4yuTh, YTOObI 3aHUMAThCS UCCIIEJOBAHUEM TOPHAJIO.

4. OnumuTe OMBIT C BECAMH, IIAPOM U CTAKAHOM BOJIbI, KOTOpPBIE N300paKeHbI Ha pucyHKe. [Ipomomkure crieayromue Gppasbl:

- JUIs OTIBITA UCIIOJIB30BAHO ClIeAyIollee 000pyJOBaHuUE:!

- B nepBoli yacTH ombITa Aeany CleayroLee:

- [Ipu aTOM HabmOAAIH, YTO

- Bo BTOpO# yacTu onbITa MOCTYIHIIN TaK:

- [Ipu aTOM yBHIENH, YTO

- CrnenoBaTebHO, OIIBIT CBUIETEIBCTBYET, UTO




Tema 6: Yenosex u 300posve

Texcmul 01 umenun

Texer 1
Cunraercs, 4YTO CUCTEMaTHYECKUE, HO YMEPEHHbIE (PU3UYECKHE YIPaKHEHHS MOJIE3HBI JJIsl HAIIETO 370pOBbs. Bo BpeMsi TPEHHMPOBKHM MBIIIIIBI PacXo0-

AYIOT 00JIBIIOE KOJHYECTBO OHEPIUn U Tpe6YI-OT OOJILIIIOr0 KOJIHYECTBA MUTATEIBLHBIX BCIIECTB U KHUCJIOPOJa, KOTOPEIC NOCTABIAIOTCA KPOBBIO. Yrto6nI 00ec-
ICYUTh MBIIIIBI BCEM HGO6XOI[I/IMBIM, YBCIIMYHUBACTCA UX KpOBOCHaG)KeHI/Ie. Bo BpEMA TPCHUPOBKU KUPBI HEC OTKJIAABIBACTCA B MbIIILAX, 4, HaO60p0T, pac-
IOCTUIAIOTCA OJI IOJTYYCHHS SHEPIUH.

3adanue: Bripa3zute CBOE OTHOIICHUE K CIEAYIOIIUM yTBepxkaeHusM: «Jla unu Her»
a. Cucremarnyeckue pU3NYeCKUe YIPaKHEHUSI CKOPEe MOJIE3HbI, YEM BPEIHBI.
0. @usnueckue yrpakHEHHUs MOJIC3HBI ISl MPOPUITAKTHKY 3a00JIeBaHUI CepAIa U COCYAUCTON CHCTEMBI.
B. Dusnueckue yrnpakHEeHUs MPUBOJIAT K TPABHILHOMY TUTAHUIO.
r. ®usnueckue ynpakKHEHHs TOMOTal0T U30€KaTh JTUITHETO Beca.

Teker 2
Kapuec 3y00B

bakrepuu, xuByIme y Hac BO Ty, SBJISIOTCS NPUUUHOM Kapueca 3yooB. Kapuec cranm mpobimemoit ¢ Hagana 18 Beka, korma caxap CTajl JTOCTYIHBIM

6J1aroz(apﬂ YBCIMYCHHUIO €T0 ITPOU3BOACTBA U3 CAXapHOT'O TPOCTHUKA.

B nacrosimee BpeMst Mbl MHOTOE 3HaeM o Kapuece. Harmpumep:
Baktepun, KOTOpbIE SBISIOTCS IPHYUHON Kapueca, MUTAITCS CaxapoM.
Caxap npeBpaiaercsi B KUCJIOTY.

Kucnora noBpexaeT moBepXHOCTb 3y0OB.

UucTka 3y00B moMoraeT mpeioTBpaTUTh Kapuec.

Bonpocwt ona obcyscoenua:

- Kaxkosa ponb 6aktepuit mpu kapuece 3y00B?

3aoanusn:
1. Ha rpaduke mokazano morpebiaeHUe caxapa U YUCIIo clydaeB Kapueca B pa3HbIX cTpaHax. Kaxmas crpana Ha rpaduke mpejcraBieHa Toukoid. Kakoe

U3 CICAYIOMUX BBICKa3bIBaHUI MMOATBEPKAACTCA JaHHBIMU, IPUBCICHHBIMHA Ha l"paCI)I/IKe?

a.

0
B.
r

B HeKOTOpBIX CTpaHax JOAM YUCTAT 3yObl Hallle, YeM B JPYTUX CTpaHax.

YeM Ooutbliie JrOAM €A4T caxapa, TeM 0oJiee BEpOSITHO, UYTO Y HUX OyJieT Kapuec.

B nocienHue ropsl BO MHOTHX CTpaHax yBEIMUYMIACh YACTOTA 3a00€BAaHUN KapUECOM.
B nocnennue rojsl BO MHOTHX CTpaHax MoOTpedieHHe caxapa yBEeIHUUIOCh.
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CpegHee 3HadYeHune noTpebneHmnA
caxapa
(B roammax Ha Yyenoeeka B

- = OeHbL)

2.0OTMETBTE TOJIBKO OIHY KJICTKY B Ka)K,HOﬁ CTPOKC: Hackoabko Bam HHTCPCCHO Y3HATH CJ'IG,I[YIOH_ICG? I'ne u xak BBl MOXKETE 00 sTOM y3HaTB?

O4YCHb MHTCPCCHO | UHTCPECCHO | MAJIOMHTCPECHO | HC UHTCPECHO

a) Y3HaTh, KaK BBITISIAT [0l MHKPO-
CKOITOM OaKTepHH, pa3pyliaromme 3y-
OBl

0) Y3HaTh 0 CO3JaHUH BaKIIUHBI,
MPeIOTBpAIIAoNIeH Kapuec 3y00B

c) [TousaTh, KaK NuIla, HE COAep KAl
caxapa, MOXKET CTaTb IPUYMHOHN Kapue-
ca 3y0oB

8 kiace
Tema 1: Xumuueckue npoueccol
3aoanusn:
1. OnumuTe ABa npoiecca, KOTOPbIE MOTJIM Obl BbI HAOIIOAAaTh BO BPEMs XUMHUUECKON PEeaKIiu:
VY4eHuK BBICHINAJ HEMHOTO IOPOIIKa B MPOOHPKY. 3aTeM OH J100aBMII B OPOLIOK KHJIKOCTH U B30oITaN MpodupKy. IIponsornuia xumMmudeckas peakius.

Texcm Ona umenus:
DJ1eKTPOJIN3 AJTIOMHUHUS



[To conepskanuio B 3eMHOW KOpE aJIIOMUHUN 3aHUMAET MEPBOE MECTO CPEIU METAIIOB. 3eMHasi Kopa Ha 8, 8% cocTOUT U3 aatoOMUHUS (AJ11 CpaBHEHUS,
coJiep;kaHue xenesa B Heil — 4, 2%). OqHaKo 3TOT XMMHUYECKHU aKTUBHBIA METaJJI HE MOXKET CYIIECTBOBAaTh B CBOOOTHOM COCTOSIHMM M BCTPEYaeTcs TOIbKO B
BUJIE PA3IMYHBIX coequHeHni. OCHOBHAs UX Macca mpuxoauTcs Ha okcua amoMunus (AlyO3). DTo coennuenue B 00Mx0/1e OHO Ha3bIBACTCS TIIMHO3EMOM, UITU
MPOCTO TJIMHOM.

B konre 19 Beka Oblia pa3zpaboTaHa TEXHOJIOTHS TPOMBINIICHHOTO 3JIEKTPOIUTHYECKOTO MPOU3BOICTBA AIFOMHUHHMS U3 TIIMHO3EMa, TOMEIIEHHOTO B PacIlIaB-
JICHHBIA KPUOJUT (PEIKUI MUHEpAJI C CYIIIECTBEHHO MEHbBIIIEH TEMIIEPaTypOil MIaBJICHHUS, YEM Y TIIMHO3EMA).

DNEeKTPOIN3 TIIMHO3EMA TPOU3BOJAT B )KMJIKOM KPHOJIUTE B 3JIEKTPOIHU3EPE:
IC

K 2

NN
G [ A
iy

Puc. Cxema anexTponusepa i MOJIy4eHUs aTFOMUHUS.

DNeKTpoau3ep UMeeT KaToJHOE M aHOJHOe ycTpoiicTBa. KatomHoe yctpoiicTBo - 1 mpencraBisieT coOOi BaHHY B CTalbHOM KOPIIyCE, 3aKPbITHIM HU3HYTPH
yrosibHbIMU Onokamu. K yroapHOMY JIHY BaHHBI ITOAKJIIOUYEHBI MEHbIE IIMHBI JUIs OTBOJA 3JIEKTPUUYECKOro ToKa. B mpoliecce paboThl A5eKTposin3epa Ha JIHE
BaHHBI, CIIy’)Kallel KaToJ0M, cOOMpaeTcs KUIKUN aTIOMUHUNA. AHOJTHOE YCTPOUCTBO - 2 COCTOUT U3 BEPTUKAIBHO YCTAHOBJIECHHOI'O aHOJIA, HIDKHSASA YacTh KO-
TOPOT0 NOTPYKEHA B 3JIEKTPOJUT. DIEKTPOJIUT COCTABISIOT U3 KPUOJIUTOTIIMHO3EMHOIO pacijiaBa, B KoTopoM coaepxures §...10 % rnunozema. K anony noa-
BEJICH TIOCTOSHHBII SEKTPHUECKHH TOK, KOTOPBI HCIONB3YeTCs B MPOIIECCe DIEKTPOII3a, a TAKKE MOIePKIBACT TeMIepaTypy snekrpouta 950...970 °C 3a
CUET JIKOYJIEBA TEIJIa, BBIIEISIONIETOCS B CI0€ 3JEKTPOIUTA MEKIY aHOAOM U KaToaoM. [loabeMHbII MeXaHu3M - 3 mepeMeniaeT aHo 0 MEpe €ro CropaHus
BHU3Y. Uepes ITHIPU K aHOly MOJIBOAUTCS 3ekTpudeckuit Tok oT 45000 o 155000 A. PabGouee HanpskeHre HopMalibHO paboTatouiei BanHbl 4, 0-4,5 B. Ipu
SIIEKTPOIIM3E TI0J BIMSHIEM HAAKCHHOTO SMEKTPUEECKOro oMl K KaToy mepeMeriatorcs katronst Na®, AI¥Y, Ca?*, Mg?*, o paspsokarotcst Ha kaToze, Kak
Haun0oJee MONI0KUTENIbHBIE, TOJIBKO KAaTHOHBI allfoMUHMs. O0pa3yromuiics B mpolecce 3JIeKTPOoIn3a AIIOMUHUI coOMpaeTcs Ha IHE BaHHBI SJIEKTPOJIU3Epa Mo
CIIOEM 3JIEKTPOJINTA, OTKYyJla €ro NEePUOANYECKH BHIOMPAIOT C MOMOILIBI0 BaKyyMHOro koBiua. /[ns momydenust 1 kr amromuHus pacxoayercst okoso 16500-
18500 kBt 4ac aneKTpo3HEeprum.

Bonpocul ona obcysymcoenusn:

- [Touemy KpymHbIE IPEANPHUATHS IO TPOU3BOJICTBY AIFOMUHUS Yallle CTPOAT Ha Oepery 0oJbIInX pek?

- [Touemy pacriaBieHHBIN aMIOMUHUN cCOOMpPAETCs Ha IHE BaHHBI 110 CJIOEM AJIEKTpoIuTa’?

- K yroasHOMY HY BaHHBI IOAKJIFOUYEHBI MEIHBIE IINUHBI JUIS ITOABOJIA JIEKTPUUYECKOr0 ToKa. Bo3MoskHa 1 3ameHa Marepuana MHUH? C KaKuM yTBEp)KJIEHUEM
BbI COTJIacHBI: 1) Meb MMEET BBICOKYIO TEMIEpaTypy IUIaBIeHUS; 2) MeIb UMEET XOPOIIYIO0 TEIIONPOBOAHOCTh; 3) MEIHBIH MPOBOJAHUK 00JIajaeT XopoIen
ANEKTPONPOBOJIHOCTBIO?

Tema 2: Dnekmpuueckue agneHu.



Texcmul 012 umenus:

Teker 1

Dkcrnepty aanu o0pas3er] HEM3BECTHOTO TBepAOoro BemiecTBa. OH X04eT 3HATH SBJSETCS JIM BEHIECTBO METAJUIOM. METallIbl B TBEPAOM COCTOSIHUH UMEIOT
KPUCTAJLTHYECKOE CTPOCHHE. B y37max KpUCTaNIMYECKON pelIeTKH MeTalljla PacIioyIOKEHBI TOJIOKUTEIbHBIC HOHBI, & B IPOCTPAHCTBE MEKIY HUMH JBHKYTCS
CBOOOMHBIC AIIEKTPOHBI. Ecim B MeTamie co3larh IJMEKTPUYECKOe TOoJe, TO CBOOOIHBIC AJICKTPOHBI HAYHYT JBUTAThCS HAIMPABICHHO IO JIEHCTBUEM
AMEKTPUICCKUX CHII. BOSHUKHET AIEKTPUYECKUN TOK.

Hcroynnk ToKa, MPUEMHUKH, 3aMBIKAIOIINE yCTPOMCTBA, COSAMHEHHBIC MEXIy COOOH MPOBOAAMHU, COCTABISIFOT MPOCTEUIIYIO AJIEKTPUYCCKYIO IICTh.
UtoOBI B 1Ienu OBLIT TOK, OHA JIOJKHA OBITh 3aMKHYTOM.

3aoanusn:

1. 3anummTe OHO CBOMCTBO, KOTOPOE MOXKET YBHACTh M MPOBEPUTH IKCIIEPT, U KaKUM 0Opa3oM 3TO CBOMCTBO IMOMOXKET ONPEACIUTH, SBJISACTCS JIA
BEIIEeCTBO MeTaiioM. Bocrmonb3yliTech nH(popManmenn 13 HIDKENPEACTaBICHHOTO TEKCTA.

Texkcr 2

['pymimma 6puTaHCKUX YYCHBIX pa3padaThIBACT KyMHYIO» OJCKIY, KOTOPAst IOMOKET JIETSAM C OTKJIIOHCHHSIMH B PA3BUTHH «3arOBOPUTHY». PeOeHKa, 01eTo-
rO B )KHIIET U3 YHUKAIBHOTO 3JIEKTPOTEKCTUJIS, KOTOPBIH MOACOSANHEH K CHHTE3aTOPy PEUr, MOKHO Oy/IeT OHATH MPOCTO 0 €ro MOCTYKUBAHUIO 110 YYBCTBU-
TEIHHOU K MPUKOCHOBEHUIO TKAHHU.

Marepuan crenat u3 OObIYHON TKaHU, MEPEIUIETEHHON COIep KAIIUMU YTOJIb BOJIOKHAMH, KOTOPbIE MOT'YT MPOBOJIUTH dJIeKTpUueckuii Tok. [1pu Hagas-
JMBAaHUU HA TKaHb, CUTHAJI, IPOXOJISIIUHN Yepe3 BOJOKHA-TIPOBOJHUKH, YCHIINBACTCS, 1 KOMITBIOTEPHBINA AJIEMEHT MOXKET OIMPEICITUTh MECTO MPUKOCHOBEHUS HA
TKaHHU. DTOT 3JEMEHT MOXKET YIPaBIATh JIOOBIM MOICOEAMHEHHBIM K HEMY 3JIEKTPOHHBIM YCTPONCTBOM, pa3Mephbl KOTOPOTO HE MPEBBICAT IBYX CIIHUCYHBIX
KOpOoOKOB. «[ JTaBHOE 3aKITIOYAETCS B TOM, KaK MBI TIEpeIIeTaeM TKaHb U MIEpeIacM depe3 Hee CUTHAIIBI: MBI MOYKEM BIUIECTH CHEIHATLHBIE BOJIOKHA B YXKE CY-
IIECTBYIOILIUE PUCYHKHU TKaHEH TakK, YTO BbI 3TOT0O HE 3aMETUTE», - TOBOPUT OJIMH U3 y4eHbIX. He moBpenuB MaTepual, ero MOKHO CTUpaTh, HAMATHIBATh BO-
KpPYT TIPEIMETOB HJTH CKJIAJIbIBATh. Y YCHBIH TOBOPUT TAKXKE, YTO MaTepUaT MOXKHO 3aITyCTHTh B JICIIEBOE MAacCCOBOE TIPOU3BO/ICTRO.

Bonpocwt ona obcyscoenusn:

- MoskHO JT1 KadecTBa MaTepuala, 0 KOTOPBIX TOBOPUIIOCH B TEKCTE, MPOBEPUTH C MIOMOIIBI0 HAYYHOTO IKCIIEPUMEHTA B Taboparopun?

- MoxHO 11 MaTepuai CTUpaTh, He TOBPEAUB €ro?

- MoHO JI1 MaTepuai MOBPEINTh, HAMATHIBAS €r0 BOKPYT MPEIMETOB?

- MoxHO 1 MaTepuai CKJIaapIBaTh?

- MOXHO I MaTepua 3aIyCTUTh B MACCOBOE MTPOU3BOJICTBO?

Tema 3: Tennoevie agrenus

Texcmbol 014 umenus:

Tekcer 1

ITapaukoBbIi 3P eKT: 1eHCTBUTEIBHOCTh WM BbIMBICEJ?

JKuBbIM OpraHu3zMamM HEOOXOJMa YHEPTHUS IS )KU3HU. DHEPTHUs, TIOICPKIUBAIOINAs J)KU3Hb Ha 3emiie, mpuxoauT oT CoHIA, KOTOPOE M3IIydaeT dHep-
THIO B KOCMOC, TaK KaK OHO O4eHb ropsuee. KporeuHast 4acTh 3TOi SHEpriM JOCTUTAeT 3eMJIH.

ATMmocdepa 3eMin JecTBYeT KakK 3allUTHOE OJIEsUT0, TOKPHIBAIOIIEe TIOBEPXHOCTH IJIAHETHI, M 3aIlIUIIACT €€ OT IepernaoB TeMIepaTypbl, KOTOPbIE
CyIIECTBOBAJU OblI B O€3BO31YILIHOM IPOCTPAHCTBE.



Bonbmast yacte n3mydaemoii CoHIIEM SHEPTHH MPOXOAUT Yepe3 3eMHYI0 atMochepy. 3emils MOTIomaeT HEeKOTOPYIO YacTh ATOM 3HEPTHUH, a Ipyras
Y4acTh OTpa)kaeTcsi 00paTHO OT 36MHOU MOBEPXHOCTU. YacTh 3TON OTpa)KEHHOH YHEPrUH Morjomaercs arMochepoii. B pesynbrare 3Toro cpenHss Temmneparypa
Ha/1 3eMHOW TOBEPXHOCTHIO BBIIIE, YeM OHA MOrJia Obl OBITh, ecii OBl aTMOC(epsl He cymiecTBoBaia. ATMocdepa 3emiu 1eHCTBYET Kak MapHHUK, OTCI0/1a U
IIPOU30LLEN TEPMUH «ITapHUKOBBIHN 3¢ exT». CunTaroT, 4To NapHUKOBBIN 3(h(HEKT B TeUeHHE ABAILATOrO BeKa cTayl 60osiee 3aMETHBIM.

To, uTo cpeansst Temneparypa arTMocgepsl 3eMJIH YBEIUYHIACh, ABJIseTCs (akToM. B razerax u Ipyroil nepuoanyeckoi neyaTtu OCHOBHOW NP UYMHOMN
IIOBBIIIEHUS TEMIIEPATYpPhI B 1BAIIATOM BEKE YaCcTO HA3bIBAIOT YBEJIUYEHHUE BHIOPOCA YITIEKUCIIOT0 ra3a B armochepy.

[IkoapHUK IO UMEHU AHJZIPEH 3aMHTEPECOBAJICS BO3MOXKHOH CBSI3bIO MEXKIY CpeaHEl TemiepaTypoi atMocheps 3emMiii U BRIOPOCAMU YTIIEKHCIIOTO Ta-
3a B atMocepy 3emiu.

B OubnmoTeke OH HamIen cleayrolme 1Ba rpaduka.

BriBpochl yrnekwcnoro raza

CpegHAA TeMnepaTypa aTMochepsl SEMnu
(ThICAYM MUNMWOHOE TOHH B Tog)

(rpagycoB Lenbcua)
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Ha ocHoBe >Tux nByx rpadukoB AHApel cienan BEIBOJ, YTO MOBBIIIIEHUE CPEIHEN TeMIlepaTyphbl aTMoc(epbl 3eMiId IEHCTBUTEIBHO TPOUCXOIUT 32
CYeT yBENWYECHHs BBIOPOCOB YTTIEKHUCIIOTO rasa.

Hpyras mkonpHUIA, Buka, He cornacHa ¢ BeiBoioM AHjipesi. OHa CpaBHUBAET JBa rpaduika U TOBOPUT, YTO HEKOTOPHIE YacTH rpadKoB HE MOTBEP-
YKIAKOT €r0 BBIBOJI.

Bonpocwt ona oocyscoenun:

- Kakue gactu rpadgukoB He moATBEp)AAtOT BbIBOA AHapes? [IpuBeanTe mpuMep U 0OBSICHUTE CBOM OTBET.

- AHZIpeit HacTauBaeT Ha CBOEM BBIBOJIE O TOM, UTO TIOBBIIIEHNE CPEIHEH TeMIepaTypbl aTMochepbl 3eMIId BHI3BIBACTCS YBEIIMUEHUEM BHIOPOCOB yTJie-
kucnoro raza. Ho Buka mymaer, 4to ero BeIBOJ uepecuyp nocrenabii. Ona ropoput: «IIpexe, yem crenatb OKOHYATEIbHBIN BBIBO, THI IOJKEH YOSTUTHCS B
TOM, 9TO ApyTHe PaKkTOpbl, BIUSIOMINE Ha TAPHUKOBBIN 3 ()EKT, OCTaIOTCS TOCTOSHHBIMUY. HazoBuTe oauH 13 (hakTOpoB, KOTOphIE MMela B By Buka.

Texct 2

Crenyromue msiTh YyTBEPKAESHUN OMUCHIBAIOT MPOIECCHI, MPOUCXOASAIINE TPH KPYrOBOPOTE BOJIBI.
— BoagHoil nap nogHUMAaeTcs B TEMIIBINA BO3AYX.



Bopna teuer no peke k Mopro.

— Bopa ucnapsercst ¢ mOBEpXHOCTH MOPSI.

— BopasHoit map oxyiaxxaaercs U mpeBpaiiaercs B o0Iaxa.

— OOnaka nepeMeniaTcs, ¥ BojAa MajaeT Ha 3eMJII0 B BUAE TOXKIS.

3aoanusa:

1. IlponymepyiiTe yTBEpKJICHUSI B TOM MOPSJIKE, B KAKOM OHU CJIEIYIOT APYT 3a IPYroM B KPYrOBOPOTE BOJIbI, YUUTHIBAsS, YTO UCHAPEHUE BOJIBI C IO-
BEPXHOCTH MODsI OIpeieNsieTcs Kak mepBas CTaausi KpyroBOpoTa BOBIL.

Texer 3

B sxapkuii 1eHb B CTEKJISTHHBIN KYBIIWH HAJIWIU JieassHoN Boabl (PucyHok 1). UyTh mo3ke Ha KyBIIMHE MOSBHIIHCH
Karnenbku Bozbl (PucyHok 2).

3aoanusn:

1. Onumute mpoiiecc, BhI3BABIINMN MOSBICHUE KaeJIeK BOIbI CHAPYKH KyBIIHMHA!

PucyHox 1 PucyHok 2

Tema 4: Inekmpomaznumnuole A61eHUS

Texcmot Ona umenusa:
Texer 1
DJeKTpoCTaTrueCKu (GUIbTp MpeaHa3HAYeH ISl OYHCTKH BO3IOyXa OT COJACPKANIMXCS B HEM MOCTOPOHHUX YACTHUI], B OCHOBHOM IBUIH Pa3MEpOM OT
0,01 MkM 1 asposzoseri. KOHCTpYKTHBHO MPEACTaBIsET COO0H HAOOp METANTMYECKUX TUIACTHH, MEX/y KOTOPBIMU HaTSHYTHl METAIUTMUECKHE HUTH. MexIy
HUTSMHM U IJIACTUHAMM CO3Ja€TCs PA3HOCTE [IOTEHLMAJIOB B HECKOJIBKO THICSY BOJIL T, YTO MPUBOAUT K OOPA30BaHMIO MEXAY HUMH CUIIBHOTO AJIEKTPH-
YeCKOTO TOJISI 1 BOBHUKHOBEHUIO Ha MOBEPXHOCTH HUTEH KOPOHHOTO pasparna. B pe3ynprare 4acTHIIBI MBUTH TPHOOPETAIOT SIEKTPUISCKHUN 3apsi. 3arpsi3-
HEHHBIN BO3IIyX MOAAETCS B IPOCTPAHCTBO MEX/TY IJIACTUHAMH, 3apsHKEHHBIC YaCTHUIIBI TIBUTH MO ACUCTBUEM DJIEKTPUUYECKOTO OIS PUTATUBAIOTCS K TUTACTH-
HaM U OCEIaI0T Ha HUX.

Bpewmst oT BpeMeHH C MJIaCTUH HY)KHO CMBIBATh MBUTb. JJIEKTPOCTATHUECKUE (DUIBTPHI MOTYT YJIOBUTH BCE YACTHIIBI, CTOCOOHBIE IPHOOpETaTh 3apsil.
OuUIBTPHI OTIAMYAIOTCS HU3KUM YPOBHEM NOTpPEOICHUS SHEPTUu U OeciryMHOCThI0. K HeoctaTkaM OBITOBBIX MOJIENIEH OTHOCUTCS CPaBHUTEIBFHO HEBBICOKAS
POM3BOIUTENBHOCTD (50 — 60 M*/4ac) u reneparus 030Ha. O30H B HEGOMBIIMX KONMHIECTBAX 0OAIaeT MPHSATHBIM 3aMAX0M, HATOMHHAIOLIAM BO3IYX TOCIIE
rpo3bl. OJTHaKO B BEICOKMX KOHIIEHTPALUAX 030H TOKCUYEH.



https://ru.wikipedia.org/wiki/%D0%AD%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D1%81%D1%82%D0%B0%D1%82%D0%B8%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%92%D0%BE%D0%B7%D0%B4%D1%83%D1%85
https://ru.wikipedia.org/wiki/%D0%90%D1%8D%D1%80%D0%BE%D0%B7%D0%BE%D0%BB%D1%8C
https://ru.wikipedia.org/wiki/%D0%A0%D0%B0%D0%B7%D0%BD%D0%BE%D1%81%D1%82%D1%8C_%D0%BF%D0%BE%D1%82%D0%B5%D0%BD%D1%86%D0%B8%D0%B0%D0%BB%D0%BE%D0%B2
https://ru.wikipedia.org/wiki/%D0%92%D0%BE%D0%BB%D1%8C%D1%82
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D1%80%D0%BE%D0%BD%D0%BD%D1%8B%D0%B9_%D1%80%D0%B0%D0%B7%D1%80%D1%8F%D0%B4

OunIIeHHBIH BO3TyX BO3BPAIAETCsl B IOMEIICHHE, YTO MO3BOJISIET YKOHOMUTH TEILIO U IEKTPOIHEPTHIO, UM BBIOPACKIBACTCSI B aTMOCHEDY.
Bonpocwt ona oocyscoenusn:
- B kakux mo Ha3HAYCHHIO MOMENMICHUSX BO3AYX IOCIIe OUYMCTKU BBIOpachiBaeTcsi B aTMochepy
- bByner nu paborats GUIBTP, €ClIM MEXTy IJIACTHHAMMU MIPOYyBAaTh BO3/IyX B YKa3aHHOM HAIIPaBJICHUU IIPU PA30OMKHYTOM KJIIOY€ B LIEMU MUTAHUS?
- Kak nosnusier Ha 3 PeKTUBHOCTH OUMCTKU BO3yXa M3MEHEHHE MOJISIPHOCTH TUIACTUH U CTEPIKHEH Ha TIPOTUBOIIOIOKHYIO?

3aoanue:.

Ha rpaduke n3o0pakeHa 3aBUCUMOCTD CTENIEHU OYMCTKH OT 00heMa BO3IyXa, IPOAYyBaeMOro uepe3 GuiIbTp 3a 4ac s ABYX MoJenel (GuibTpa.
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Kosm4ecTBO BO3aYyXAa (.\1;3/‘13c)

W3 npuBeieHHOTO CIUCcKa HEOOXOIMMO BHIOpATh OCHOBHYIO IPUYHMHY CHIKEHHS 3()(PEKTUBHOCTH OUMCTKH C YBEITMUEHHEM KOJMYECTBA MPOyBAEMOTO BO3ILY-
xa. [Ipu: yBenu4eHuu CKOPOCTH BO3AYLIHOI'O IIOTOKA:

1) 3apsiKeHHbIE YaCTHUIIbI BTN HE YCIEBAIOT OCECTh Ha IIACTUHAX (UIbTPA;
2) yBEeIMUYUBAETCS TEMIIEpaTypa 3JIEKTPOI0B U U3MEHSIOTCS YCIOBHSI KOPOHHOTO pa3psijia;
3) u3MeHseTcs CHla IPUTSKEHUS 3apsHDKEHHBIX YacTHUIL MUK K TUIaCTUHAM (UIIbTpa.

Texer 2

I'mOpuaHbIi aBTOMOOWIIB
I'uOpuaHbI aBTOMOOMIIb UCIIOJIB3YET COYETaHHE JIBYX THUIIOB JBUTATEel — OEH3MHOBOIO U AjeKTpudeckoro. OHM paboTaIOT B peKMME ONTUMAJIBHOTO J0MO0J-
HEHUs ApYT Apyra. beH3WHOBBINM JBUTATENh BHYTPEHHETO CrOpaHUs MCIONb3YETCs B KAUECTBE OCHOBHOIO MCTOYHUKA YHEPTMM JBUKEHMS. BBICOKOBOJIBTHBIN
AIEKTPOMOTOP THUOPUIHON CHIIOBOM YCTaHOBKU IPEJCTABIISIET CIOKHYIO M KOMIIAKTHYI0 KOMOMHAIUIO 3JIEKTPOMOTOpA U 3JIEKTpOreHepaTopa. DJIeKTPOoABUTa-
TeJb MPU HEOOXOTUMOCTH MOMEHTAJILHO 00€CleurnBaeT JOMOJIHUTENbHYIO MOITHOCTh, HE PacXoaysl TOILUIMBO U HE 3arps3Hss OKpyXkarollyio cpeny. Mx cos-
MecTHas paboTa o0ecrieunBaeT aBTOMOOIIIIO IPEKPACHbIE CKOPOCTHBIE KAU€CTBA U TOIJIMBHYIO SKOHOMHYHOCTb.
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B nauane nBmwxeHus: OJI0K YIpaBJICHUS SHEPTUIO aKKYMYJISTOPHOM O6aTtapen HampaBisieT Ha AJIEKTPOMOTOPHI, PACIIONOKEHHBIE B MEPEAHEH U 3aJHEH YacTH aB-
ToMOOMIIs. JIBIDKEHHE B HOPMAJIbHOM PEKHUME OCYILIECTBISIETCS 32 CYET OCH3WHOBOTO JBUTATENS U AJIEKTPOMOTOPOB, BPAIIAIOIIUX U AJIEKTPUUYECKUN TeHepa-
top. ['eHeparop mo KomaHzAe OJOKa YIpaBlIEHUSI OCYIICCTBISET 3apsjaKy OaTapeu, oTaaBas i M3JIUIIKH dHepTuH. [Ipu TOPMOKEHUN KUHETHYECKAsk dSHEPTHUs
aBTOMOOMIIA TIPeoOpaszyeTcs B AIEKTPUUECKYIO, KOTOPYIO OJIOK YIpaBJICHUs BO3BpAIIaeT B BHICOKOBOJIBTHYIO OaTapero, a OEH3MHOBBIN JBUraTellb paboTaeT B
OOBIYHOM peXHUME. B TpaTuIIMOHHBIX CHCTEMaX 3Ta YHEPTHsl TOPMOKEHUS TepsyIach. B oTnWuue oT HUX THOpHUIHAS CHIIOBasi CHCTEMa 0COOCHHO (P eKTHBHA B
ropojie, rie 4acTo YepeAYIOTCS pa3rOH U TOPMOKEHUE.
Bonpocul ona obcysymcoenusn:
- Ecnu B ruOpuHBIX CHIIOBBIX YCTAHOBKAaX dHEPTUs TOPMOXKEHHS MOCIE MPeoOpa3oBaHUsl B SJIEKTPUUECKYIO U aKKyMYITUpYyeTcsl B 6aTtapee, TO Ha KaKue Mpo-
IIECCHI UACT YHEPTHUS TOPMOKEHUS B TPATUIIHOHHBIX aBTOMOOWIISX ?
- Ecniu B TpaAMIIMOHHBIX aBTOMOOMIISIX pacXoj TOIJIMBA cocTaBisieT oT 7-8 nutpoB Ha 100 kM, TO B THOpUIHBIX — OT 3-4 nuTpoB. KakoBa OCHOBHas mpUyuHa
TaKoM YKOHOMHH TOILIMBA?
3aoanue:.

1. PaccmotpuTe OJIOK-CXEMY THOPHUIHOTO aBTOMOOWIIST M BCTAaBBTE MPOITYIICHHOE CJIIOBO B yTBepXkAcHHE: «bIIOK yrpaBieHus Ha OCHOBE WH(POpPMAITUH,
MOJIY4YEHHOM OT , TIOCBUTAeT UCTIONHUTEIbHBIE KOMaH bl CUJIOBOM YCTAaHOBKE M aKKYMYJISTOPHBIM OaTapesimy».




biox VIIPAaBICcHHA

MeKTpoaBHTa AKKYMYIATO JlaTuHKkH CKOpOCTH,
beninnosbii .
TeH- pHbie HACTOTHI BPALIEeHHA

ABC FeHEPATOPhI darapen JBHraTENCH., TeMnepaTyphl

Tema 5: Ilpouzeoocmeo rnekmpoInepeuu
Texcmul 01 umenun:
Teker 1
Caeroaunon (Takxe ucrnonn3yercs cokpaiierne CUJI - cBeTonsnydaroruii auo; tatuHckui sxsuBaneHt — LED: light-emitting diode) - sto monynpoBoaHuKO-
BBII IIPUOOP € DIEKTPOHHO-IBIPOYHBIM P-N MIEPEXOIOM, KOTOPBIH CO3/1a€T ONTHYECKOE M3ITyIEeHHE, KOT/Ia Yepe3 HEro MPOXOAUT SIEKTPUIECKUI TOK.

nNacTUKoBan NUH3a KpUcCTann

CHUNIUKOH

anioMuHueBsan (MeaHas) ocHosa

Pabora cBeTo1M0/1a OCHOBAaHA HA CBOMCTBAX P-N WM JIEKTPOHHO-ABIPOYHOIO NEpex0/1a, 00yCIOBIEHHBIX B3aUMOJICHCTBHEM JIBYX MOJIYIPOBOJIHUKOB P-THUIA U
n-tumna: P — positive, TO €CTh MOJOXXUTENbHBIA THI, I JbIPOYHBIM, 1 N — negative, TO €cTh OTpULIATENbHBIN THII, WM 3JIEKTPOHHBIN. B pe3ynbrare npomycka-
HUS AJEKTPUYECKOTO TOKA B MECTE CONMPUKOCHOBEHHUS JIBYX MOJIYIMPOBOAHUKOB IPOUCXOIUT MEPEXO ] OT OJAHOTO TUIIA TPOBOAMMOCTH K JIPYTOMY, U Mbl BUJTUM
U3JIy4YEHUE CBETA.

Caeroanoj MMeeT J1Ba BbIBOJIA - aHOJ U Karoj. Ha karoze pacrnosoxeH alroMUHUEBBIN apabonnyeckuil pedexrop (oTpaxarens). OH BHELIHE BBITJISANT,
KaK yaieoOpa3zHoe yriybjeHue, Ha IHO KOTOPOro MoMenieH Kpuctasml. [1omyrnpoBOAHUKOBBI MOHOKPUCTAIUI — 3TO OCHOBHOM 3JIEMEHT CBETOJMO/a, B KOTO-
poMm co3naH p-N-niepexos. Monokpuctamt umeeT hopmy Kyorka pazmepom 0,3x0,3x0,25 MM U coeTUHEH ¢ aHOJIOM TPH ITOMOIIH 30J0TOM MepeMbIuku. OnTu-
YECKHU MPO3pauHbIid MOJTUMEPHBIN KOPITYC, SIBJISIOLIUICS OHOBPEMEHHO (DOKYCUPYIOILEH JIMH30i, BMECTe ¢ pe(IeKTOPOM ONPENENIOT yroi U3JIyuYeHHUs CBETO-
JM0JIa U HAIPaBJIEHHOCTD Iydka cBeTa. COBpEeMEHHbIE CBETOJUO/IbI ObIBAIOT BCEX I[BETOB PAIyTu: KpacHBIE, OpPaHKEBBIE, JKENIThIEC, 3€JI€HbIE, CHHUE, OeIbIe.
CBeueHne, KOTOpOE M3JIydaeT CBETOAMO/ MPHU MOAKIYEHUH €r0 K 3JIEKTPUYECKOMY TOKY, 3aBUCUT OT MaTepualla, UCIOJIb3yEMOI0 IPU IIPOU3BOJCTBE MOIIY-



npoBoAHMKa. Tak, HampuMep, IPUMECH aTFOMUHUS, UHIUS, Tenus, Gpochopa BRI3BIBAIOT CBEUCHUE OT KPACHOTO JO KEITOro IBeTa. A30T, TaJIUiA, HHIUHN MpH-
JAI0T U3JIy9aeMOMY CBETY IIBETA OT 3€JIEHOTO 10 rojiyooro. UtoObl 1OOUTHCS OEIoro CBEYCHUSI B KPUCTAILI A00aBIAOT JtoMuHO(oOp. Paboune HanpshkeHUs
CBETOJIMOJIOB Pa3HBIX IIBETOB PA3JINYHBIL.
['maBHBIE TOCTOMHCTBA CBETOIMOA0B — BhICOKUM K11 (15%-60%) u myurensHbIil cpok padoTsl (10 100 000 gacos).
3aoanus:
1. Cienuduyeckuii BUJ BOJIbT-aMIIEPHON XapaKTEPUCTUKU CBETOIMOA TPUBOAUT K TOMY, YTO JakKe HEOOJbIINE MyIbCAllMU HAMPSOKEHHS B pabodyeM pekume
COIPOBOXIAFOTCS 3HAYUTEIHLHBIM H3MECHCHHEM CUJIBI TOKA CBETOIMO0Aa. Kakumu OyayT MOCIEeACTBHSI TUIOXOTO MIEKTPUIECKOT0 KOHTAKTA B IICTIH MMUTAaHUS CBe-
toauona? M3 mpenioKeHHBIX BApHAHTOB OTBETOB HEOOXOIMMO BHIOpATh IPABMIIBHBIN U YKa3aTh €T0 HOMED:
1) mIoxoi AMEeKTPUYECKHA KOHTAKT OOECICUUT CKAYKHU COMPOTHUBIICHHS 1M M HANPsHKEHUS Ha JUOJE, U3-3a Yero M3JIYYCHHE CBETOAMOJA OYIEeT «MHUTaro-
LM,
2) HUKaKUX U3MEHEHUH B paboTe CBETOIMOIa HE Oy/IeT, T.K. U3IydeHHe 00YCIOBICHO HArPEBOM P-N Mepexo/a, a 3TOT MPOIIEeCC JOCTATOYHO HHEPTEH;
3) cBeToauo He OyIeT co3AaBaTh U3JIyueHUE.
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2. Jlaiite oOBsicHeHHE siBJIEHMIO: Jlamma HakanMBaHMs OOBIYHO BKJIIOUYEHA B CETh MEPEMEHHOro Toka 4yactoroil 50 I'm, a cBeroanoa — B LeNb MOCTOSHHOTO
HanpspkeHus. [loueMy kosebaHus CUITbI TOKA B JJaMIIE€ HAKaJIMBaHUs HE 3aMETHBI, @ BBIKJIIFOUEHUE CBETO/INO0/1a HAa | MIIJIMCEKYHy Y€JI0BEK BOCII PUHUMAET KaK
«MHTaHUE»?

3: [Ipeanoxknre BapuaHT KOHCTPYKIUU CBETOUO/IA C YIPABIISIEMbIM LIBETOM U3TyYCHHUSI.

Texer 2

I'maposiiekTpocTanuus

OcHoBHas 3a7ja4a TUAPOSIEKTPOCTAHIIUU — MTPEOOPa30BaHUE YHEPTUU TEKYIIEH BOJBI B 3JIEKTPUUECKYIO SHEPIHI0. B 3aBUCMMOCTH OT TUIA CTAaHIIMH KOHKPET-
Has TEXHUUYECKas peanusanus OyaeT pa3HOW, HO MPUHLUI pabOThl THIPOIIEKTPOCTAHIIUN OCTAETCSl HEM3MEHHBIM. PacCMOTPUM TEXHOJIOTHIO BBIPAOOTKH 3JIEK-
Tpo3Hepruun Ha npumepe Kurynésckon I'9C.

Pa3pe3 XKurynésckoit I'OC:

1 - BepxHwmii Obed (4acTh Bo0EMA, PACTIOTIOKEHHAS BBILIE INIOTHHBI TI0 TEYEHUIO);

2 - BoJ103200D;

3 - ciimpanpHas Kamepa (CoopyKeHHe, MOIBOAAIIee BOAY K TypOuHe u (hopMuUpyroliee TOTOK Ha BXOJIE B HANPABIIONIMNA armapaT; CiipaibHas KaMmepa Io



(dhopMe HAaOMUHALT YIUTKY, 3aKPYUYEHHYIO BOKPYT TUAPOTYPOUHBI);
4 - HanpaBJSAIOMIMK ammapart (CenualbHbIM MEXaHU3M JJIS PETYJIMPOBAHMS pacxoaa BOJIbI Uepe3 TypOuny);
5 - ruapoTypOuHa;
6 - oTcachIBaromIas Tpyoa;
7 - HnxHUN O0bed (JacTh BO0EMA, paCIOI0KEHHAS HIDKE TJIOTHHBI);
8 - Bam;
9 - rupporeneparop; 10 - Tpancopmarop; 11 - TuHUS d7AEKTpONIEpEAYn.
Bona u3 Bepxnero 6beda (1) uepe3 Bogozabop (2) monagaer B cnupaibHyto kamepy (3). B crimpanbHO# KaMepe MOTOK JOMOTHUTENIBHO "3aKkpydynBaeTcs” H,
MIPOXO/Is Yepe3 HAIPABIAIOMIMN annapat (4), paBHOMEPHO MOABOAMUTCS K ruapoTypoune (5). PackpyuuBas ruapoTypOuHy, MOTOK TepsAET OONBIIYIO YaCTh CBO-
€l PHEPruu, TOCIe Yer0 OTBOJUTCS Yepe3 OTcachIBArOIIyI0 TpyOy (6) B HwkHHEN Obed (7). ['mapoTypOrHa MOyUYeHHYI0 MEXaHUUYECKYI0 SHEPTHIO BpaIleHUs
nepenaét depe3 Bain (8) rugporeneparopy (9). 'maporeneparop Bpamasch, BRIPAOATHIBACT JIEKTPHUUECKYIO SHEPTHUIO, KOTOpas mepenaercs TpanchopMaropy
(10), a 3aTem BbIIAETCS B CETh Uepe3 JUHUU AekTporepeaaun (11).
Bonpocul ona oocyymcoenusn:
- Kak mosnusier Ha 3¢ dexTuBHOCTS padoThl 'DC (YBenUYUTCS BBIPAOOTKA AIIEKTPOIHEPTUHU; YMEHBIIUTCS 3()(DEKTHBHOCTh, HUKAK HE MOBIHUSICT) CHUKCHUE
YPOBHSI BOJIBI B BepXHEM Obede?
- [louemy yacToTa BpaiieHusi TypOUHBI B pa004eM COCTOSIHUU MOAJIEPKUBACTCS MOCTOSHHOM: 3TO YMEHbBIIIAET PAcX0 BOJIbI? TOCTOSIHCTBO YaCTOTHI BPAIICHHS
o0ecreynT CTabMIIBHOCTh YacTOTHI IepeMeHHoTo Toka S50 I'11 Bo Beeil sHeprocucreMe? Tako PeXKUM COOTBETCTBYET MaKCUMAIbHOMY KIIJI;?
- Briusier nmu pabota I'DOC Ha cocTosiHuE BOJHBIX OHOpecypcoB?
W3 npuBeIeHHBIX HIDKE YTBEPXKIEHUI HE0OXOAMMO BBIOEPHUTE PABUIIBHBIE U YKAKUTE UX HOMEpA:

1. Jla, BousieT, HaOMI0AaeTCsA M3MEHEHHE MUKPOKJIMMATa, CHIDKEHUE CKOPOCTH TEUEHUs PEKH, 3aMeIJICHHE BOJI0OOMEHA 1 CAMOOUYHIIICHHUS], a TAKXKE paz-
BUTHE CHHE-3€JIEHBIX U INATOMOBBIX BOJIOPOCIIEH, yXy/IIIIEHUE KaueCTBa BOIBI.

2. Jla, BIusieT, IPOMCXOIUT YMEHBIIEHNE PhIOHBIX 3a11acOB, COKpAIEHUE YMCIIa [IEHHBIX BHJIOB.

3. Her, BiusHUE HE3HAYUTEIHHOE, MTOYYSCHHE YHEPTUN KOMIIEHCHPYET HAHOCHMBIH YpPOH.

Texer 3

Counneuynas 6aTapest

[Ipocreiimas KOHCTpYKLMA coaHeyHOro 31eMenTa (C2) Ha OCHOBE MOHOKPUCTAIIMUECKOTO KPEMHHUS TIOKa3aHa Ha PUCYHKE.

ToHkas IIacTHHA COCTOUT U3 ABYX CJIO€B KPEMHUS C Pa3IMUHBIMU (PU3NUECKUMHU CBOMCTBaAMU. BHYTpeHHUI clloif npencTaBisieT co00il YUCThIII MOHOKpHCTAI-
JUYECKUHM KpeMHUH, 001aJalonil «IBIPOYHON MTPOBOAUMOCTEIO (p-THI). CHapy>KU OH MOKPBIT OYE€Hb TOHKUM CJIOEM KpeMHUS ¢ mpuMeckio ocdopa (n-tum).
Ha ThUIbHYIO CTOPOHY IJIACTUHBI HAHECEH CIUIOIIHONW METAJUTMYECKUM KOHTAKT. Y TPaHUIBI N-U P- CIOEB B Pe3yNbTaTe MEPETEUKH 3apsiioB 00pa3yroTcs 00e-
HEHHBIE 30HBI C HECKOMIIEHCUPOBAHHBIM OOBEMHBIM IMOJIOKUTENIBHBIM 3apsA0M B N-CJI0€ U OOBEMHBIM OTPHUILIATEIBHBIM 3aPSIIOM B P-CJIO€. DTH 30HBI B COBO-



KYITHOCTH ¥ 00pa3yroT p-N-TIepexo/.

Korna comHeuHBIH 3JI€MEHT OCBEIIACTCsl, MOTIIONICHHBIE (JOTOHBI TEHEPUPYIOT HEPABHOBECHBIC AJIEKTPOHHO-BIPOYHBIC TIAPBI. DIIEKTPOHBI, TEHEPHPY-
€MbIe B p-Ciioe BOJH3HU p-N-Tiepexo/ia, MOIXOIAT K p-N-Mepexoay U CYIIECTBYIOIIUM B HEM DJIEKTPUICCKUM TOJIEM BBIHOCATCS B N-00JIaCTh. AHAJIOTHYHO U U3-
OBITOYHBIC JBIPKH, CO3JaHHBIC B N-CJI0E€, YACTUYHO MEPEHOCATCS B p-Clioi (puc. a). B pesysnbrare n-cioi mpruoOpeTaeT MOMOJHUTEIBHBIA OTPUIIATEIbHBIN 3a-
psif, a p-CIIOH - MOJIOKHUTENbHBIH. OTPULIATETFHOMY MOJIFOCY UCTOYHHKA TOKA COOTBETCTBYET N-CIIOH, & P-CIOH - MOJOKHUTEILHOMY.

O} dexTuBHOCTH MPeoOpa30BaHMsI FHEPTUU CBETA B AJIEKTPUUECKYIO B MOJAOOHBIX 35ieMeHTax Jocturaet 35%. [lo TeXxHOonoruueckuM npuanuHaM OT 1eIb-
HBI DJIEMEHT BO3MOXHO M3TOTOBUTH TOJBKO HEOOJBIIIOTO pa3Mepa, MO3TOMY JJisl yBeIrndeHUs 3PPEKTUBHOCTH COCTUHSIOT HECKOJIBKO JIEMEHTOB B OaTapeu.
ConHeuHble OaTaped MPEKPacHO 3apEKOMEHJIOBAIM ce0sl B KOCMOCE KaK JOCTATOYHO HAJCKHBIA M CTaOWIBHBIM MCTOYHUK DHEPTUH, CHOCOOHBIA paboTaTh
OUYeHb JUIUTEIbHOE BpeMsl. | TaBHYIO OMAaCHOCTH JIJIsi COJTHEYHBIX OaTapeil B KOCMOCE MPEICTABIISIIOT KOCMUYECKas paaualiis 1 METEOpHas MbLIb, BBI3BIBAIOIIUE
APO3UI0 TIOBEPXHOCTH KPEMHHUEBBIX JIEMEHTOB M OTPAHUYHMBAOIIUE CPOK CITY:KOBI OaTapei.

Bonpocul ona oocysymcoenusn:

— I'me u KOT1a MBI MO’KEM BOCITIOJIb30BAThCS JAHHOM HHpOpMAaIuei?

— MU3BecTHO, 4TO 3P PEKTUBHOCTD COMHEUHOM OaTaper HauOOIbIIas PH HOPMAJIbHOM TaJICHUH CBETa Ha MOBEPXHOCTH deMeHTa. [1oBBICUT Ju 3 ek-
TUBHOCTH 0aTapeu UCIOJIb30BaHUE YCTPOUCTB AJIs UX aBTOMaTH4ecKoro HaBeaeHus Ha ComHie?

3aoanus:
1.M3BecTHO, YTO HA PHEPrETHUECKUE TTApaMETPhl COJIHEYHOM OaTapey BJIHMSET HAIPEB €€ MOBEPXHOCTH MaIAIONINM H3JIydeHHUEM, OpUEHTAIUsl OaTaped OTHOCH-
tenpbHO CoJTHIA U €€ TeOMeTpUYecKre pa3Mepbl. ONHUIINTE U H300pa3UTE CXEMY UCCIICIOBAHMS 3aBHCUMOCTH CHJIBI T@HEPHPYEMOT0 TOKa OT TeMIIepaTyphl Oa-
Tapeu.
2. OtaenbHBIE 2JIEMEHTHI COJIHEYHOW OaTaper MOXKHO COCTUHSTH KaK IOCJIEeIOBATEeNIbHO, TaK M MapalieIbHO WU TOCIEI0BaTEIbHO-TapailieibHo. O1eHnTe
(UHAHCOBBIC, KOHCTPYKTHBHBIC U (PU3UUECKUE JIOCTOMHCTBA M HEJAOCTATKHA ITUX BAPUAHTOB BKIIIOYCHUSI.

Tema 6: Buympennsasn cpeoa opzanusma. Kpoeo

Texcmul 014 umenus:

Teker 1

[lepen TpeHUpOBKaMH CIIOPTCMEH U3MEPSIET YacTOTy OueHus cBoero myabca. Yactota Ouenus cocrapmnsieT 70 ynapoB B MuHyTy. CHOPTCMEH 3aHUMAETCS
OJTHY MHUHYTY ¥ CHOBA U3MEPSIET MYJIbC. 3aT€M OH MPOBEPSIET €r0 KAKIYI0O MUHYTY B TEUEHHUE HECKOIBKUX MUHYT. OH MPEICTAaBUI CBOU PE3yIbTaThl B BUJIE
rpaduka.

Kaxkoit M0o>XHO ciienath BBIBOJI IO €T0 pe3yJibTaram?

a. Yacrora OueHms ero mynbca yBenuuuBaeTcs Ha 50 ynapoB B MHHYTY.

6. Ha ymeHbIIeHHE 4aCTOTHI OMEHUS €ro MyJIbca YXOIUT MEHbIIIE BPEMEHHU, YeM Ha yBeJINUEHHE.

B. UeTblpe MUHYTHI CITYCTS €ro mynbc ObeTcs 80 yaapoB B MUHYTY.

r. Ero mynbc HOpMaM3yeTcst MEHEe YeM 3a 6 MUHYT.
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Bpema (MWUHYTH)

Texcer 2
IlepeauBanue KpoBH

KpoBb — 3T0 0cOO€HHBII BUJI COEMHUTEIBHON TKaHU B OpraHU3Me YelIOBeKa, B COCTaB KOTOPOM
BXOJAT TPOMOOIMTHI, SPUTPOLMUTEL, JIEVMKOLMTEL rura3Ma. OHa, Kak ¥ J1t00as TKaHb, BHIIOJI-
HSIET OTpe/IeTCHHbIe (YHKIMU B OPraHM3ME YEJIOBEKA: 3aIIUTHYIO, JBIXaTeIbHYIO, TPAHCIIOPT-
HYIO U perynaropHyro. O6umii ee 00beM B OpraHu3Me yesloBeka cocTaBisieT 4-5 TUTPOB.

15 uronst 1667 roma ¢panmysckuii Bpau Kan-baruct [lenn BnepBble cOBEpIIMI NEpeIMBaHUE
KpoBH yenoBeky. Ceroass 3rta jiedeOHasi TEXHOJIOTHUsS [TOKa3aHa MPH MHOTUX 3a00JIeBaHUSX, HO
IIPH 3TOM OCTaéTcs KpaiiHe omacHoW mporeaypoid. Cama mporeaypa Ha3bIBaeTcsi TeMOTpaHcdy-
30 -

[IpoBoauTs npouenypy 0e3 cMepTEeNbHbBIX OCIIO)KHEHUH CTaJI0 BO3MOKHBIM TOJIBKO MOCJE OTKPHI-
Tus rpynn kposu B 1901 rony u pesyc-hakropa B 1940 rony. Ceroans nepenuBaroT B OCHOBHOM
KOMITOHEHTBI KPOBH, HallpUMeEp, TOJBKO APUTPOLUTHYIO MAaCCy, CBEXKE3aMOPOKEHHYIO IJIa3My,
KOHIIEHTPAT TPOMOOIIMTOB M JIEHKOIUTHYIO Maccy. CaMoe pacnpocTpaHEHHOE MOKa3aHHe K MEepeIuBaHuI0 — 3TO motepst KpoBU. OcTpoil morepei cuutaercs
MOTEPsI MAIMEHTOM B TeueHue napsl yacoB Oosiee 30 % oOvéMa kpoBu. Kpome aToro, cpenu abCOMOTHBIX MOKAa3aHUM K TeMOTPaHC(y3UH — IIOKOBOE COCTOSI-
HUE, HEeNpPEeKpallaromecss KPOBOTEUCHHs, TSHKEI0e MaIOKpOBHE, XUPYyprudeckre BMemaTenbcTBa. I'eMorpancdys3us Obuta U ocTaércsl KpaiHe pUCKOBAaHHOMN
npoueaypoi. IlepennBanne KpoBU MOXKET BbI3BaTh CEPhE3HBIE HAPYIICHUS JKU3HEHHO BaXKHBIX MPOLECCOB, MO3TOMY Ja)Ke MPHU HAJIWYMM MOKa3aHUIl K 3TOH
IIPOLEAYPE MEAUKH BCET/la PAaCCMaTPUBAIOT HAIMYKME WM OTCYTCTBHE ITPOTUBOINIOKA3aHUM, CPEU KOTOPBIX — CEpAEUHasl HEJOCTaTOYHOCTb IIPU ITOPOKAX, MUO-
KapAuTe, KapAUOCKJIepo3e, THOMHOE BOCIajIeHHe BHYTPEHHEN 000J0YKU cep/iia, TUIePTOHMS TPEThbel CTaJuy, HapyllleHue KPOBOTOKa FOJIOBHOTO MO3ra, 00-
11ee HapyleHne 6eJIKOBOro 0OMeHa, aJuIepru4eckoe COCTOSHUE U APYrue 3a00IeBaHMUs.

Yacto npu aOCONIOTHBIX MOKA3aHUIX K MEPETUBAHUIO KPOBHU MPOLIEAYPY MPOU3BOAAT, HECMOTPS Ha MPOTUBOIIOKA3aHUS, HO IIPU 3TOM OPraHU3YyIOT MPOQHIIaK-
TUYECKUE MEPOIIPUATHUS, HAIIPUMED, JUIsl IPEAYNPEXKACHNS alIeprudeckon peakuuu. MHoraa npu Xupypruyeckux onepanusx IpUMEHAETCs NPeaBapUTEIbHO
3aroTOBJIEHHAsl COOCTBEHHAs KPOBb MAIEHTA.

Ilepen mepenuBaHMEeM KpOBH HalMeHTa 00s3aTEIbHO MPOBEPSAIOT HA MPOTHBOIIOKAa3aHMs, €HI€ pa3 MPOBEPSAIOT IPYIIyY KPOBU U pe3yc-(hakTop U TECTUPYIOT
KpOBb JJOHOPA Ha MHAWBUIyaJIbHYI0 COBMECTUMOCTh. [locne aToro mpoBoautcs Ouosornyeckas npoda — nauueHTy BBoAAT 25—-30 mu1 KpoBU JIOHOpa U HaOIIIO-
JIa10T 3a COCTOsIHMEM OosibHOTO. ECH manuenT 4yBCTByeT ce0si XOpOIo, TO KPOBb CUUTAETCS COBMECTHUMOM M MTPOBOIUTCS reMOTpaHC(yY3HUsi CO CKOPOCThIO 40—



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

60 xamnenb B MUHYTY.
[Tocne mepenuBaHUs HECOBMECTUMOM KPOBH MOTYT BO3HHUKHYTH OCIIOKHEHUs, COOM JTatOT MOYTH BCE CUCTEMBI oprann3ma. Hampumep, BO3MOXKHO HapyIlIeHHE
(GYHKIUH TTOYEK M MEYeHH, OOMEHHBIX MPOIECCOB, NEATEIBHOCTH KEIYJI0YHO-KHIIEYHOTO TPAKTa, CEPJCYHO-COCYAUCTON U IEHTPAIIbHON HEPBHOW CHCTEM,
JIBIXaHUSI, KPOBETBOPEHHUSI.
CyliiecTByeT Takoe MOHITHE KaK «KPOBSHOM JOMUHIY, HHa4Ye — ayroreMoTpancdysus. [Ipu 3Toii mporeaype npou3BOAUTCS NEpeIMBAHUE PEIMITUCHTY €0 Ke
COOCTBEHHOM KPOBU. DTO JOCTATOYHO PACIPOCTPAHCHHAS] METOJMKA B CIIOPTE, OJTHAKO OPHUIIMATIBHBIC CTPYKTYPhI IPUPABHUBAIOT €€ K MPUMECHECHHIO JTOTIMHTA.
«KpoBsiHOI TOMIUHTY YCKOPSIET AOCTABKY KMUCIOPOAA K MBIIIIAM, YBETUYUBAS UX TPOU3BOAUTEIILHOCTD.
3aoanusn:
1. Bo MHOTHX Hay4HBIX padoTax reMoTpaHc(y3us paccCMaTPUBACTCS KaK ONEpallvs, aHaJIOTHYHAs IEPECcaIKe OPTaHoB, T.€. 001anarmas OOJbIIMMI PUCKAMH.
Pacmonoxxure neiicTBus Bpauel, yKazaHHBIC HUXKE, B TIOCIEA0BATEIHHOCTH MX MTPOBEACHHUS:

a. BTOPHYHO MPOBEPSIOT IPYIITY KPOBH U pe3yc-(akTop,

0. mpoBoJUTCs OMosornyeckast mpoda — maueHTy BBOAAT 25—30 M1 KpOBH JIOHODA,

B. TECTUPYIOT KPOBb JOHOPA HAa MHAUBUIYATbHYIO COBMECTUMOCTb,

I. €CJIM KPOBb CYHTAETCS COBMECTUMOM, TO MPOBOJAT reMoTpaHcdy3us co ckopocTbio 40—60 kamnens B MUHYTY,

JI. TIPOBEPSIOT MallMeHTa Ha HAJIMYUE TPOTHUBOIIOKA3aHUH.
2: Kakumu OMKHBI OBITH YCIIOBUSL KPATKOBPEMEHHOTO XpaHeHus KpoBu? M3 mpenioKeHHbIX BAPHAHTOB OTBETOB BHIOEPHUTE MPABUIIBHBIA U YKAXKHUTE €ro HO-
Mep:

a. B 3allassHHBIX EMKOCTSIX B XOJIOIMUIBHON CTEpUIIBLHON KaMepe ¢ TemmepaTtypoit 2-6°C,

0. B aBTOKJaBe,

B. B CTEKJISTHHBIX COCYy/Iax.
3. BeiOepure U3 MpeUI0KEHHOTO CICcKa (DYHKITMH, KOTOPHIE BBITIONHSIET KPOBh B OpraHU3ME UeIOBEKA: 3allUTHAs, MOIIECPKUBAOIIAs, COSTMHUTEIbHAS, JbI-
XaTeNbHasi, peryasTopHasi, TPaHCIIOPTHAs!.

O kJacc

Tema 1: Cmpykmypa u ceoiicmea ¢eujecme

Texcmol 01 umeHnuA:

Texer 1

ATOMHas MOABOIHAS JIOAKA

ATOMHBIE TOJUIO/IKM HCHOJIB3YIOT PaHMOaKTUBHOE TOIUIMBO (B OCHOBHOM, ypaH). PannoakTHBHbIE MaTepHalibl BBIJIEIAIOT TEIJIOBYIO DHEPTUIO B Ipolecce
sanepHoro pacnana. [Ipu aTom BelensieTcss OrpoMHOE KOJIM4ecTBO 3Heprun. Ha aToMHOMN moaoike Takoi MPOLEece OCYIIECTBISETCS B TOJICTOCTEHHOM PEaKTo-
pe, KOTOPBIi HEMPEPBIBHO OXJIAXKAAETCS IPOTOYHON BOJOU, UTOOBI M30€KaTh MEPErpeBa, a TO U paciyiaBIeHUs] CTEHOK.

B tunmuHOM nBUTATENE C AISPHBIM PEAKTOPOM OXJIAKICHHAS BOJIA, IUPKYIHPYs o aaBinerneM 160-200 armocdep 1mo 3aMKHYTOMY KOHTYpY, TOTa1a-
€T BHYTPb KOpPIIyCa peaKkTopa, COJEPIKalIEro siepHOe TOoMauBO. Harperas BoJa BBIXOAUT M3 PEAKTOPA M MCIOJIb3YETCA I IPEBPALEHUS B I1apOreHepaTope
npyroit Boasl B map. OcThiBasi, OHa BHOBb Bo3Bpaiaercs B peakrop. [lap Bpamiaer jonactu TypOUHHOTrO ABUratens. Penykrop nepeBoauT ObICTpoe BpallleHHe
Bajla TypOMHBI B O0Jiee MEAJICHHOE BpallleHHe BaJla 3JIeKTpoABUTaTess. Bai anekTpoBuraTesns npu NOMOIIM MEXaHU3Ma CLEIUICHUS COeIMHIEeTCs ¢ TPeOHBIM
BaJIOM U 3JIEKTPOre€HEepaTOpOM. DIIEKTPOJBHUraTelNlb, Bpallas rpeOHON Bajl U TeHepaTop, 0OecneurnBaeT JBUKEHHE JIOJAKU U BbIpa0daThIBAET AJIEKTPOIHEPTHIO,



KOTOpasi 3amacaercst B OOPTOBBIX akKKyMyisitopax. B Poccuu co3nany v MCTIBITANM YHUKAIBHYIO SICPHYIO CHIIOBYIO YCTAHOBKY C PECYPCOM Ha BECh JKHU3HEH-
HBIU [TUKJI aTOMHOU ITOJBOIHOM JIOJKH.

3aoanus:
1.3anonauTE B OJIOK-CXEME MPOIYIIEHHBIC 3BEHbBS MPOIlecca MPeoOpa30BaHUS SIICPHON SHEPTUH B MEXAHUUYECKYIO SHEPTHIO IBHKEHUS TIOJIBOAHOM JIOJKU

BrlgeneHne
LIpeBpalcHue 2
IIpespa CHHC BOMBL B TIAP >

{')
SHEPTHH B IPOIlECCE  —= ] B BDOTCHEDATODE
10aKTHEBHOIO Paclana
[1ap BpauIaeT JIONAacTH ? >
OHHBI JBHTATET
» 5 DIEKTPONBHIATEND BEIPAOATHIBAST JIL.3HEPIHIO,

KOTOpaA 3amacaeTcs B AKKYMYIATODE

2. «B THIIMYHOM JABHTATEINE C SACPHBIM PEAKTOPOM OXJIAXICHHAS BOJA, MUPKYIUpYs moja aaBieHueM 160-200 atmocdep Mo 3aMKHYTOMY KOHTYPY, IOIIAIaeT
BHYTPb KOpPILyCa PeaKTopa, COAEPIKAIIEro siAepHoe TOIuMBO. Harperas Boia BBIXOJUT U3 PEAKTOPA U UCIOJIB3YETCs ISl IPEBPALLIEHNS B TAPOTEHEPATOPE IPY-
roil Boabl B ap». To €cTh B TEKCTE yKa3zaHa 4acTh BOASIHOM MarucTpajlu «peakTop-----laporeHeparop ------ peakTop». CocTaBbTE€ aHAIOTMUYHYIO CXEMY JUIS
JpYroi 4acTu BOASIHOM Maructpaiu. lig 5Toro BHUMATEIbHO PACCMOTPUTE cxeMy ABurarens. Cormacurech, YTO MOKHO TPOCIIEIUTh aHAJIOTHIO C TAKUMU I10-
HATUSAMHU U3 OMOJIOTHH, KaK «Majblii KpYr KpOBOOOpaIlleHUs» U «OO0NBIION KpyT KpOBOOOPAIIEHUSI.

3. IIpenmnonoxxum, 4To yu4eHHK, 03HAKOMHUBIIMCH CO CXEMOI yCTpOHCTBa ABUraTelsi ¢ aTOMHBIM PEaKTOPOM, MOCYUTAN, YTO B HEE MOXKHO BHECTH U3MEHEHUS:
00BEIMHUTD JIBE YaCTU BOJASHOM maructpaiu. Torma Boja (map) OyAeT HUPKYJIUPOBATH MO KOHTYPY «pPEeaKkTOp---MIapoTreHepaTop---TJIaBHas TypOuHa ----
IJIaBHBIA KOHJIEHCATOp TYpOUHbI------ peakTop». YKa)KUT€ OCHOBHOE MPEMATCTBUE HA IIyTH BHEAPEHUS ITON UIEH.

4. Bbl B cocTaBe Ipymnibl KOHCTPYKTOPOB — pa3pabOTUYMKOB JBUraTesel ¢ siIepHbIM peakTopoM. M3MeHeHne Kakux mapameTpoB CYIIECTBYIOIIEH CHCTEMBI
XKHU3HeoOecneueHus MoABOAHOM JI0JIKH, 110 Bamemy MHeHuUto, yBeuuuT ee pecypc?

5. [IpoBenuTe aHamu3 MpeacTaBICHHON Ha PUCYHKE CXEMBbI IPOIIECCOB, 00ECeUNBAIOIINX PAOOTY MOATONKH. YKaKUTE MPUYHHY, IOYEMY BOJa, HarpeBaeMas B
peaxkTope, SBJISAETCS paJuOaKTUBHOM, a BOJIa B IAPOTE€HEPATOPE — HET: OHA NMPOXOAUT MPOLEAYPY OUUCTKH, OHU HUPKYIUPYIOT IO pa3HbIM KOHTYpaM M HE CMe-
[IUBAIOTCS, B TAPOTEHEPATOP TOOABISIIOT IEaKTHBATOP?
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6. 13 mpeuioskeHHBIX BapUaHTOB BBIOEPHUTE TOT, KOTOPBIA OTBeyaeT Ha Bompoc: [louemy Boja mocTynaeT B aTOMHBIM peakTop 1Mo OOJBIIMM JaBICHUEM, J10-
cTuraronum BeauarHsl B 160-200 atmocdep?

a. Jlns yBenuyenus ordopa TEIIOBOH MOIIHOCTH.

6. Jlns yBenuueHus Temneparypbl KUIIEHUs.

B. Jlnsg obecriedeHust HTUPKYIISLIMUA BOABI B TApOT€HEpaTOpeE.
7. CucreMa >xu3HeoOecTeyeHNs MOJUIOKH COJEPKUT AUCTHILIIATOP U 3JIEKTPOJIM3Ep, Yepe3 KOTOpbIe MOCTOSIHHO MPOIMYCKaloT MOpCKyro Bony. KakoBo mx
HazHaueHue? M3 npuBeeHHBIX HUKE BAPUAHTOB HEOOXOAUMO BBIOPATH BHIIOJIHSAEMBIE STUMH YCTPONCTBaMU (YHKIIUH:

a. OumucTKa OT IpUMECEH.

6. Tonkas ¢punbTpanus.

B. HarpeBanue, oOpa3oBaHue napa ¢ ero nocieayromieid KoHaeHcauuei s NoaydeHns AMCTUIITMPOBAHHOM BOJIBI.

r. IIpuroroBnenue ropsiael TEXHUYECKON BOBI.

n. IIpon3BoACTBO KHCIOPOJA B pE3YNbTATE IEKTPOJIN3a BOJBI.

YcrpoiictBo: | ®yHKIUK:

Huctunnarop

DnekTponu3ep

Texer 2

PannoaktuBHOE 00TyUeHUE
Paguanus, B IIMPOKOM CMBICTIE, O3HAUAET U3NTy4YeHHUE, TO €CTh PACIPOCTPaHEHUE YHEPTUH B BHJIC BOJH WIM YaCTHIl. PainoakTUBHBIE U3TyYSHUS ACTAT HA TPU

BUIA:



- anb(a-u3aydeHue — MOTOK SJep Teius;

— 0era-u3JIy4eHue — MOTOK IEKTPOHOB;

— TraMMa-u3JIy4eHHe — IOTOK BHICOKOIHEPTreTHUECKUX (POTOHOB;

— TIOTOK HEUTPOHOB.

YenoBeyecknii OpraHu3M PEryJISipHO MOJBEPraeTcsi BO3ACUCTBUIO PaguoakTUBHOTO o0mydeHus. IlpubnusurensHo 80% exeroaHo MmoryyaeMoro KOJudecTBa
IPUXOJUTCSA HAa KOcMHUYecKUe JTydd. OCHOBHBIM NPUPOJAHBIM UCTOUHMKOM M3JIyYEHHs] CUUTAECTCSl MHEPTHBIN ra3 paJioH, BEICBOOOXKIAIOLIMNICSA U3 3€MJIU U IOp-
HBIX TTOPO/I.

PaaunanmonHoe o0aydeHue 1no cnoco0y NPOHUKHOBEHMSI B OpraHNU3M JIeIUTCA Ha JiBa THIIAa: BHyTpEeHHee U BHelHee. [locnennee xapakTepHo Ui paciblIEHHbBIX
B BO3/yX€ PalMOHYKINJOB (23p030JIb, MbUIb). OHU MOMAAAI0T HA KOXKY WIH 0/IeXk1y. B TakoMm ciiyyae HCTOUHUKY paJlallii MOXHO yJalUuTh, CMBIB UX. BHem-
Hee e 00JydeHHE BBI3bIBAE€T OKOTH CIM3UCTBIX 000JOYEK U KOXKHBIX NMOKPOBOB. IIpyu BHyTpeHHEM Tume oOiydeHHs paJuOHYKIM/Ibl ONAAal0T B KPOBOTOK,
HarpuMep, Yepe3 paHbl, U YAAISIOTCS JHUIIb C TOMOIIBIO Tepanuu. Takoe o0rydeHne mpoBOIHUpYyeT 00pa30BaHKUe 37I0KAYECTBEHHBIX OIMYXOJICH.

PagunoakTuBHOE M3iTydyeHHE U3-32 HOHU3UPYIOILETO JEHCTBUS NPUBOAUT K 00pa30BaHUIO B OpraHU3Me 4YeJIOBEKa CBOOOAHBIX PaJMKaIOB — XUMHUECKU
aKTHBHBIX arpeCCUBHBIX MOJIEKYJ, KOTOPBIE BBI3BIBAIOT MOBPEXKACHUE KIETOK U HX THOenb. OCOOEHHO YyBCTBUTEIBHBI K HUM KJIETKU JKEITYIOYHO -KUIICYHOTO
TPAaKTa, MOJOBOM M KpPOBETBOPHOW cucTeM. PajinoakTuBHOE 00JydeHHE HapylIaeT UX paboTy, BbI3bIBAET TOLIHOTY, PBOTY, HAapyIIEHUE CTYyJa, TEMIIEPATYpYy.
Bo3zeiicTBys Ha TKaHM IJ1a3a, OHO MOXKET MIPUBECTH K JIy4eBOi Karapakte. K mociaencTBUsIM HOHU3UPYIOMIETO H3IyUSHHs TAK)KE OTHOCAT TaKH e MOBPEKICHHUS,
KaK CKJIEpO3 COCYJOB, YXYALICHHE UMMYHHUTETA, HApYyLIeHUe reHeTuyeckoro anmnapara. Cucrema nepejadyn HaclIEJCTBEHHBIX JaHHBIX UMEET TOHKYIO OpraHu-
3anuio. CBOOOIHBIC PaIMKAIIBI U UX MTPOU3BOIHBIE CTIOCOOHBI HapymaTh cTpykTypy JAHK — HocuTens renerndeckoit nHGopMarmy. ITo MPUBOAUT K BOHUKHO-
BEHUIO MyTallUi, KOTOpPbIE CKa3bIBAIOTCS HA 3/I0POBBE MOCIEAYIOIUX TOKOJICHUH.

Ha aromapHOM ypOBHE 3TO IPOMCXOJNUT TaK. PajinoaKTHBHBIC YaCTHUIIBI JIETSAT C OTPOMHON CKOPOCTBIO, BBIOMBAsSI IIPH 3TOM AJIEKTPOHBI U3 aTOMOB. B pe-
3yJIbTaTe MOCIEIHUE MPUOOPETAIOT MOIOXKUTENIBHBIN 3apsii. CBOOOAHBIN JIEKTPOH M MOHU3UPOBAHHBIM aTOM BCTYIAIOT B CIO0XKHbBIE PEaKIUH, B pe3yjbTare Ko-
TOpPBIX 00pa3yroTcs cBoOOIHbIE pagukaisl. Hanmpumep, Boga (H20), cocrapmnstomas 80 % Maccel uenoBeka, MoJ BO3AEHCTBUEM paJlialluy paclaaeTcs Ha JBa
panukana — H+ u OH-. DTy naTojgornyecky aKTUBHbIE YaCTUIbI BCTYMAIOT B PEAKLUHU C BaXKHBIMU OMOJIOTMYECKMMHU coequHEeHussMU — Moiekynamu JIHK, 6en-
KOB, ()€pMEHTOB, )KUPOB. B pe3ynpTare B OpraHu3Me pacTeT YHCIO0 MOBPEXKICHHBIX MOJIEKYII U TOKCHHOB, CTPAJIaeT KJICTOUHBIN 00MeH. Yepe3 HeKoTopoe Bpe-
Msl IOpaKeHHbIE KJIETKH MOTrMOaroT UM UX (QYHKIMM cepbe3Ho HapymaroTcs. M3-3a noBpexaenus JJHK u Myranuu reHoB ki1eTka He MOXKET HOPMAJIbHO Je-
JUTHCS. ITO CaMO€ OMACHOE MOCIIEACTBHE PAAUAIIIOHHOTO O0JIydeHNS.

Bonpocwi ona obcyrcoenun:

- Jlnst wenoBeka B KOCMOCE 3HAYUTEIBHYIO OITACHOCTH MPEJCTABISET KOCMUYecKast paauays. Uto 3ammmaer roneil Ha 3emiie OT ee maryOHOro BO3/IeHCTBUS:
aTMocdepa ¢ coaeprxalieiics B Hell buUIbko, BpaleHne 3eMin, o0iaka, BOJSHOM Mmap, coJepKaluiics B atMocepe Wi MarHuTHOE 11oJie 3eMin?

- JIns xakux reorpauuecKux MECT IMPU OTCYTCTBUU MECTOPOKIACHUN PaTMOAKTUBHBIX MCKOMIAEMBIX YPOBEHBb €CTECTBEHHOHN pajMalliy BHIIIE CPETHETO: BBICO-
KOTOpbe, IOBEPXHOCTh OKEaHa, paBHUHBI, JIECCHON MAaCCUB MM APKTHKA C AHTapKTUKOM?

- Ha JIyne marautHOe mosie oueHb ciadboe. O3HaYaeT I 3TO HATMYUE PAJHAIMOHHON OTTACHOCTH M HEBO3MOXKHOCTh OCBOSHHS desioBeuecTBoM JIyHBI? Pa3Bep-
HYTBIA OTBET HEOOXOMMO 0OOCHOBATH.

Tema 2: Xumuueckue uzmenenuss cOCMoOAHUA eeuiecme

Texcmot 01 umenus
Teker 1



PecraBpanusi naMATHMKOB

B armocdepe KpynHBIX rOpoJOB BO3pPOCIO COAEPKAHNUE arpEeCCHBHBIX BEILECTB, OITOMY INOBEPXHOCTH Ia-
MSITHHKOB, C/ICJTaHHBIX M3 MeTajlia, oJBepraiTcs arMmochepHoil koppo3uu. B mocnennee BpemMsi 4acTo BO3-
HUKAIOT TaKue BHJIbl KOPPO3UHU, KaK «OpoH30Bast 00JI€3HbY (MM «MEJHasi YyMay), IPU KOTOPbIX 00pa3yroTcs
OCHOBHBIE XJIOPUJIbI MEAU - 3AIIyCKACTCS PAJ XMMUYECKUX PEAKLMK C ydacTHEM MEAU, KUCIOpOa U BJaru at-
Mocepsl. B pe3ynbraTe 3TOr0 NpOMCXOJUT MHTEHCHBHAsS HENpEpbIBHAS KOPPO3Hs, pa3pyllarolias MOBEepX-
HOCTb CKYJIBIITYP.

Cy1ecTByeT 1Ba OCHOBHBIX METO/1a 3alIUThl METAIUIMYECKUX IIOBEPXHOCTEN OT KOPPO3HH:

1. HaneceHne MeTAIUIMUECKHUX 3AIMTHBIX MOKPBITHM, HA3bIBAEMBIX (OKEPTBEHHBIMU». Takol CIIOM 3aIlMIacT
MIOBEPXHOCTh NAaMSTHUKA, U30JIMPYs €€ OT aTMOC(PEPHBIX BO3AECHCTBUMH, IIPU 3TOM CaM MOABEPIraeTCsi KOPPO3UU .
U CO BpeMeHeM paszpymaercs. Takue NOKPHITHS MOKHO HAHOCHTh Pa3IMUYHBIMU CIIOCOOAMHU, HAIIPUMED, T'aJIbBaHOIUIACTHKOM.

2. HaHeceHMs 3aIUTHOTO CJIOSI METO/IOM IJIA3MEHHOI'0 WJIM T'a30IU1a3MEHHOTO HAIbUICHUS METAJUINYECKOI0 OPOLIKA C MOCIeAYIOIIeH ero NponuTKOi crenu-
QJIbHBIM MHIMOMTOPOM KOPPO3UM HambuIsieMOro Meramia. MHruOurtop, nomajgas B MOpbl €105, HAZEKHO YJIEPKUBAETCA B HUX, YTO MPEAOTBPALLAET BO3/AEH-
CTBHME aTMOC(EPHBIX (PAKTOPOB Uepe3 MOPhl HA METAIL U YBEITMUMUBACT JOJITOBEYHOCTh IIOKPBITHUSI.

Hamnbuienne MOXHO OCyIIECTBUTh, HAIPUMED, IPU NOMOIIN TaKUX YCTPOMCTB, KaK IJIa3MOTPOHBI, ra30IlJIa3MEHHBIE TOPEJIKH, TYTOBbIE METAIUIN3ATOPBI U Jie-
TOHALMOHHO-Ta30Bble MymKu. B Cankt-IleTepOypre Tak ObUIM pecTaBpUPOBAaHbl MHOI'HE NAMITHUKH.

Bonpocul ona obcysymcoenusn:

— 3aIMTHBIN CJI0W METAJTIMYECKOI0 IOPOIIKOBOIO MOKPBITHSL ABJIAETCS PHIXJIBIM, COAEPKUT MHOTO IIyCTOT U IOP M NMPOHULIAEM JJIsl BHEIIHEH aTMO-
cdepsl U copeprkaleiicss B Hell Biaru. [Ipu kakux yciaoBUAX OH OyJeT BBINOJHATH 3aLUIUTHYIO (PYHKIMIO: IPH 3aII0JHEHUHU MOP U MYCTOT CHEMAIbHBIMU Mpe-
rapaTamy, MpensTCTBYIOIKUMY KOPPO3UH 3aIUTHOIO CJIOS, P OKPALIMBAHUY ITOKPBITUS KPACKAMU WIH SMAJISIMU, IIPU YCIOBUH IPONUTKU MOBEPX HOCTH UH-
rMOUTOpaMU KOPPO3UH HITU NPH TOBTOPHOM HAaHECEHUH MOPOIIKOBOT0 3aIUTHOTO CII0sI?

— MoryT 51 ObITh UCIOIB30BaHbI ONMCAHHBIE TEXHOJIOTHH JIJIS 3aIIUThHI MAMSTHUKOB, BBINOJIHEHHbIX U3 KamHs? [louemy?

— Tloyemy cKynbOTYypHbIE KOMIO3UIMKM Pa3MELIAIOT JIMIb HA MAacCUBHBIX (yHJIaMeHTax: JUIsl 00ecredyeHus: YCTOMYMBOCTU CKYJIBITYPBI, sl PaBHO-
MEPHOTI'0 paclpeieIeHUs] BECOBOM Harpy3Ku Ha TPYHT, JUIsl YBEITMUEHHUS BBICOTHI CKYJIBITYPBI WM JUISl 3aIUTHI CKYJIBITYpPHI OT BaHIAJIOB?

Texcr 2
I'a3upoBanue BOAbI
VYraexucnslii ra3z unu CO», ABYOKUCH YIiiepoja, JMOKCU Yriepoia, OukapOoHaT UCIOIb3YeTCs AJIsl IPUTOTOBJIEHUS Ta3UPOBAHHBIX HANUTKOB. ['a3upoBaHHbIE
HaIUTKH, OCOOEHHO OXJIaXK/IEHHBIE, ObICTPEE U MOJIHEE YTOJSIOT Kaxay. [l yTOJIeHUS a (bl YEJIOBEK BBIITMBACT MEHBIIIE Ta3UpO-
BaHHOM NMUTHhEBOW BOJbI, YEM HETa3upoBaHHOM. CeroHs B MPOU3BOJICTBE HAIIMTKOB YCUJIEHHO 3KCILUTyaTUPYETCs OCHOBHOE CBOMCTBO
YTJIEKUCIIOTO Ta3a — KOHCepBUpyoliee (o0e33apaxuBaroliee, 1e3uHOUIIpYIoliee, aHTHMUKPOOHOE), T.K. YTIACKUCIBIN Ta3 sBIsSETCS
KOHCEPBAHTOM - BEILIECTBOM, I'YOUTEIHHO ACHCTBYIOIIUM Ha )KUBbIE MUKPOOPTaHU3MBI, IPUCYTCTBYIOIIUE B MUTHEBON BOJIE.
VYrnekucnslil Ta3 U3MEHSET BOJOPOIHBIN nmoka3arens (pH) Boabl, onpenenstoniuil xapakTep XMMHUYECKUX U OMOJIOIMYECKUX MpoLec-
coB. B 3aBucumoctu ot BennuuHbl pH MeHseTcs CKOpOCTh OMOJIOTMYECKUX PEaKIMid, TOKCHYHOCTD 3arpsA3HSIONINX BEIIECTB U T. 1.
Jl7is TuTHEBOM BOABI ONTUMATBHBIM CUMTAeTCsl ypoBeHb pH B amamazone ot 6,5 mo 8,5 (mo pexoMmeHmamnusm BcemupHoil opranu3za-
LU 3/IpaBOOXPAHEHUs - 7), OTKJIIOHEHHE OT KOTOPOI'O MOKET CYLIECTBEHHO OTPa3UThCs HA 3amaxe, IPUBKYCE U BHELITHEM BUE BOJIBI.
ITpu HachIIEHUH BOJBI YTTIEKUCIIBIM I'a30M €€ YPOBEHb KHCIOTHOCTH Bo3pacTaet a0 PH=3,8.




Bonpocwl ona oocyymcoenusn:

— Ilpu HarpeBaHWM Ta3upPOBAHHOHN BOJIBI, SBJISIFOIICHCS BOJHBIM PACTBOPOM YrOJBHOW KHCJIOTHI, BBIIENSIOTCS My3bIPbKH Taza. [lodemy: Bbimensercs
pacTBOpEHHBIN B BOJIE BO3/yX, 00pa3yeTcs BOISHOM Map, B BOJHBIX PAacTBOPaxX yrojbHAas KUCIOTa HEYCTOWYWBA WM TPU HATPEBAHHUM Pa3jiaraerTcs C BbIeIe-
HUEM YIJIEKHCIIOro raza?

— JlakmycoBasi MHAWKAaTOpHAsi OyMara pu OTPY>KEHUH €€ B Ta3uPOBaHHYIO BOy MeHseT 1iBeT. Ha kakoii?

— Menuku Ha OCHOBE MHOTOJICTHUX MCCJICIOBAHUN W HAOIOACHUIN ONPENETHIN IPOTUBOIIOKA3aHUs K YIOTPEOICHUIO ra3uPOBAaHHON MTUTHEBOI BOJIBI:
HaJIMYKE 5A3BBI M racTpuTa. KakoBa OCHOBHAs IPUYMHA ITOTO OIPAaHHUYCHHSI: HU3KHIA, BBICOKH  WJIM HOPMAIBHBIA YPOBEHb BOJAOPOIHOTO ITOKA3aTEs?

Tema 3: @usuueckue cocmoanHUA U U3MEHEHUS eULECE
Texcm 0na umenus:
IBoJIIOLMA 3BE3

[Tox neiicTBrEM CHJI BCEMHUPHOTO MPHUTSHKEHUST 00JIAKO MEK3BE3IHOTO ra3a, COCTOSAIIETO TIIaBHBIM 00pa3oM M3 BOJOPOJIA, CKUMACTCS U HArpeBaeTcsl
M0 3aKOHY coxpaHeHus sHepruu. Ecnm macca oGiaka JOCTaTOYHO BeNMKa, TeMIleparypa U JaBJICHHE B IIEHTpe 00Jlaka JOCTHraeT 3HaYeHHH, MPU KOTOPBIX
HAYMHAIOTCSI TEPMOsIIEPHbIE PeaKI[Hu CHHTE3a, B Pe3yJIbTaTe KOTOPBIX BOJOPOI IIpeBpamiaercs B renuid. Tak poxkaaercs 3Be3/a.

Co BpeMeHeM (Ha 3TO MOTYT YWTH MWLIHAP/BI JeT!) BOJOPO B LIEHTPAIBHON YacTH 3BE3/IbI BBHITOpAET, U 0Opa3yercs renueBoe syipo. Ho 3Be3na npu
9TOM HC I'aCHCT, IIOTOMY 4YTO IreJINH TOXKE SIBIISIETCS AACPHBIM TOIINIMBOM: IIPHU JOCTATOYHO BBICOKOM JABJICHHU W TCMIICPATYPC CBBIIIC 15 MuIInOHOB TpaagycoB
HAYMHAIOTCST TEPMOSIIEPHBIC PEaKIuu, IPU KOTOPBIX Teluid npeBpamaetcs B yriuepon. [Ipu atom temmneparypa siapa emie 6ombline Bo3pactaer. Hakonen nas-
JICHUC, BO3pocHICC BCICACTBHUC HOBLIX TCPMOAACPHBIX peaKuHﬁ, CTAaHOBUTCA HACTOJIBKO 6OJ'II)IIII/IM, 4YTO HAPYKHBIC CIIOU 3BE3/1bL OT6paCI>IBaIOTC$I Ha OO0JIBIIOE
paccTosiHue OT sJipa, a UX TeMIepaTypa 3HaYUTEeNIbHO YMEHBIIAETCS: 3B€3/1a IPEBPAIIACTCsA B KPACHBIH IMraHT (KPaCHBIMH UX HA3bIBAIOT 32 UX I[BET, a TUTaH-
TaMU — 3a X KOJOCCAIBbHBIE pa3Mephl). Macca HEeKOTOPBIX U3 ITHX 3Be3]] cpaBHUMA ¢ Maccoi Conaia. Co BpeMEeHeM OCHOBHOE TOIUIMBO TEPMOSIJICPHBIX PEeaK-
[UA-BOJIOPO U TeNIUN — BBITOpaeT. BHeNIHNE ClIou 3Be3/1bl, pACHIMPSACH, YIETAIOT, a 3B€3/1a 3HAUUTEILHO YMEHBIIIAETCS B pa3Mepax U MpeBpaiaeTcs B 0esblii
KapJMK. benblil 1BeT 3Be3/1bl yKa3bIBAaeT Ha TO, YTO TEMIIEpaTypa Ha €€ MOBEPXHOCTH BbIlIe TemrepaTypsl noBepxHocTu ConHua. TepMosiiepHble peakiiy B
0enoM KapJuKe yKe MOYTH He UAYT.

Ecnm macca simpa 3Be3/161 npeBbiiaeT Maccy CosHia 6osiee, 4eM B MojTopa pasa (Oenblil TUTaHT), 00YCIOBICHHOE CHIIAMU TSATOTEHUS JIaBIICHUE B SAPE 3BE3/IbI
CTaHOBUTCS CTOJIb OTPOMHBIM, UTO OHO KaK OblI «BJABIMBAET) AJIEKTPOHBI B MPOTOHBI, B PE3yJIbTaTe Yero 00pa3ytoTcs HEUTPOHbI. Tak BO3HUKACT HeHTPOHHAS
3Be3/1a, KOTOpPasi COCTOMT B OCHOBHOM M3 HeHWTPOHOB. Macca Takoi 3Be3/IbI MOXKET ObITh CpaBHUMOM ¢ Maccor CoJTHIIa IPH THaMETPE B HECKOJIbKO KHJI0-
MeTpoB! [ITOTHOCTH HEUTPOHHOM 3BE3/bI OIM3KA K TUIOTHOCTH aTOMHOTO sifjpa: 1cM3 BeliecTBa Takoi 3BE3/[bl CPAaBHUMA C MACCOI HECKOJIBKHUX TPYKEHBIX TO-
BapHbIX BaroHoB. OOpa3oBaHNE HEUTPOHHOH 3BE3/bl MPOUCXOIUT 3a JI0JIM CEKYH/Ibl U COMPOBOXKAAETCS B3PHIBOM HEBEPOSITHOM CUJIbl. Takue B3pbIBbI Ha3bIBa-
0T BCIIBIIIKAMH CBEPXHOBBIX.

Ecim macca 3Be3fibl 3HAYMTENBHO TpeBbIiaeT Maccy COJIHIIA, TO CHJIa TPaBUTAIMHM «3aCTaBJIICT» 3BE3y CKHMATHCS JIaXe TOCJIEe TOro, Kak OHA CTaHET
HEHUTPOHHOI 3Be3/10i. 1 HacTymaeT MOMEHT, KOT/la CHJIa TATOTEHUs CTAHOBUTCS HACTOJBKO OOJBIION, YTO OHA «HE BBIMTYCKAET» HAPYXKYy Jaxke cBer! B Takom
clTydae 3Be3/a MPEeBPAIAETCs B « YEPHYIO JBIPYY.

3aoanusn:
1.3anonHuTe B 0J10K-CXeMe MPOIMYIICHHbIE 3BEHbS TTPOIECC:
1) DBosrorust 3BE3/1bI C Maccoi, Oym3kon kK Macce ColtHITa

OGnako
paspe:xeHHOTO — P 3Be3ma — ? ?
MeIK3BeIHOTO Taza



2) DBOJIOIMS 3BE3/IbI C MAaCCOM, CYIIECTBEHHO OoubIei Macchl ComHIla

Otnaxo
pazpeXEHHOTO Benslif THTaHT =~ P ? ? ?
Me:K3BeHOTO Ta3a

2. Beienure 2-3 npoOiaemMbl, ¢ KOTOPBIMH, 110 BallleMy MPEACTABICHUIO, CTAJIKUBAIOTCS acTPOPU3IUKU NTPU
n3ydeHuu 38e3a. O00CHyITe CBOE MHEHHE.
3. CocraBbTe CHHKBEITH Ha TeMy «HepHas abipar
4. IIpoBenuTe HOMAIIHUE 3KCHEPUMEHTHI U IPUIyMalTe KaKIOMY U3 HUX Ha3BaHUE:
OkcnepuMeHT 1: B mon-nutpoBoii 6aHke MUTHEBOI BOJBI PACTBOPHUTE IMOJIOBUHY YallHOW JIOKKU COJIH.
HaefiTe 9acTh COISIHOTO pacTBOpa B IJIACTUKOBBINA CTAaKaH, a OCTABIIYIOCS BOJAY HE BBUIMBATE U3 OaHKU
— OHA MOHAJA00UTCS B KOHIIE OMbITa. BhIpekbTe B MOPONIOHOBON T'yOKe yriyOieHue MmoJl CTakaH Ha MoJo-
BHHY €€ BbICOThI. CTakaH JOHKEH BXOAUTH B yriayOsieHue 6e3 3a3opa. CTakaH ¢ COJISIHBIM PacTBOPOM Ha
CHEJIaHHOW BaMU IOJACTABKE IMMOMECTUTE B MOPO3UJIBHYIO KaMepy XOJIOAWIbHUKA. Yepe3 KaxIblil yac
CMOTpPHTE, Kakas 4acTb BOJbI 3aMmep3na. Korna 3amep3HeT nmpuMepHO o/iHa TpeTh pacTtBopa (jien Oyner
BBEpXY), BBIHbTE CTaKaH U3 MOPO3UIILHOM KamMepbl. AKKYpaTHO BBIHBTE JIe] U TIOJIOKUTE €r0 B TAPENKY, MOJA0KAUTE TPUMEPHO 5 MUHYT, TIOKA Jie ] clerKa Mo-
taeT. Creiite 00pa30BaBLIYIOCS BOJY, I1OCIIE YETO IOJIOKUTE JIeJ B MyCTOM CTakaH W MOAOXAMTE, IOKA OH IMOJIHOCTbIO PAaCTaeT M HArpeercs A0 KOMHATHOU
Temnepatypbl. CpaBHUTE TeNeph COJIEHOCTh OCTABJIEHHOTIO B 0AHKE COJITHOTO pacTBOpa M BO/bl, 0Opa3oBaBiIeiica n3o abaa. Caenaiite BBIBOA U OMUIINTE €TO0.
OkcnepuMeHT 2: B non-nutpoByro 0aHKY BOJbI KATHUTE HECKOJIBKO Kareb YepPHOM TYIIM M XOpOoLIo nepemeniaite Boay. Hanelte yacTh 3arpsi3HEHHON BOJIbI
B IJIACTUKOBBIN crakaH. OcraBiiasics B OaHKe BOJla MOHAJ00MTCS B KOHIIE ONbITa. BRIpeKbTe B MOPOJIOHOBOM ryOKe yriyOieHue moJ| CTakaH Ha MOJIOBUHY ee
BbICOTHI. CTakaH JI0JI’KEH BXOJIUTH B yriryosieHue 0e3 3a3opa. CTakaH C 3arpsA3HEHHOHN BOJIOM Ha CIeaHHOW BaMHU IO/ICTaBKE IIOMECTUTE B MOPO3HIIbHYIO KaMe-
py XojoauiabHUKa. Uepe3 Kax/Iplii yac CMOTpPHTE, Kakasi 4acTh BOJbI 3amMep3ia. Korna 3amep3HeT npuMepHO OIHa TPETh pacTBopa (el OyAeT CBepXY), BHIHbTE
CTaKaH U3 MOPO3WJIbHOMN KaMepbl. AKKYpaTHO BBIHBTE JIE]] U TOJIOKUTE €ro Ha Tapenky. Crenaiite BHIBOJ U 3alIUIINTE €TO.
Bonpocwl ona oocysymcoenusn:

— B ocHOBY KakuX MPOMBIIIJIEHHBIX TEXHOJIOTUH MOTYT OBITh IOJI0KEHBI OOHAPYKEHHbBIE BaMU SIBICHUS?

— Kakue rno0anbHbie IPOOIEMBI MOXKHO PEUIUTh C  MCIIOJIB30BAHUEM ITUX TEXHOIOTHM?

Tema 4: Dxonozuueckue cucmemol

Texcmul 012 umenus:

Texcer 1
HcekyccTBeHHBIE IKOCUCTEMbI
HckyccTBEHHBIE IKOCUCTEMBI — SKOCUCTEMBI, CO3/IaHHbIE YeI0oBeKOM. [IpocTelmmm npuMepoM Takoro poja MOXET CIYKUTh akBapuyM. B HeM umerorcs pac-
TEHUsI, OCYIIECTBIISIONNE (POTOCHHTE3, PHIOBI I IPYTHe )KUBOTHBIE, MUKPOOPTAHU3MBI, IIEpepadaThIBAIOIINE MTPOIYKTHI KU3HEACITSILHOCTH KUBOTHBIX. Ho
aKBapUyM HE SIBJISIETCS CAMOCTOSITEIbHOW YCTOMYMBOM CUCTEMOM, T. K. OH HYXKJA€TCs B MOCTYIJICHUU ONPEJEICHHBIX BEUIECTB U3BHE, HAIIpUMEP, KOpMa s



PBIO, U BBIBEJCHHUS YaCTH MPOAYKTOB ITyTEM 3aMEHBI I (QHIBTPALIH BOJBI.

OcHOBHBIE 0COOEHHOCTH UCKYCCTBEHHBIX 3KOCHCTEM:

1) BoNbIIMHCTBO UCKYCCTBEHHBIX IKOCHCTEM SIBJISIFOTCS] TETEPOTPO(HBIMH, T.€. IOTPEOIISIONIMMHU OPraHUYECKHE BEIIECTBA (TOTOBYIO MHIY) U3 BOJIBI.

2) UckyccTBEHHBIE 3KOCUCTEMBI HUMEIOT HE3aMKHYTBIHN IIMKJI 0OMEHa BELIECTB U SHEPTruu. YacTh MUILEBBIX LEMOYEK B TAKUX SKOCHCTEMaX paspylaercs, 1, Kak
CIJICICTBUE, YEJIOBEK CTAHOBHUTCS 3BEHOM HKOCHUCTEMBI, 00ecrieunBas yCTpaHEHHE MPOYKTOB pacaaa, co3aaBas KOM(MOPTHBIE YCIOBUS cyliecTBoBaHus. Llenn
IIUTAHUS B aKBapUyMax KOPOTKHE U XapaKTEpU3YIOTCs HaInYieM 2-4-X 3BEHbEB.

3) UckyccTBeHHBIE SKOCHCTEMBI XapaKTEPU3YIOTCS BUAOBOW MaJOYHCICHHOCTHIO. JIeHCTBUTEIBHO, YETIOBEK B aKBAPHYME CO3/IaeT SKOCUCTEMY ISl obecreue-
HUS CYILIECTBOBAHUS OJHOI'O MJIM HECKOJIBKUX BHJIOB PBIO U PACTCHUM.

HopmansHoe GyHKIMOHMPOBAaHUE aKBapryMa BO3MOKHO JIMIIb B YCIIOBHSX PaBHOBECHOTO COCTOSIHUSI OMOJIOTMUECKOW CHCTEMBI MPU ONTHUMAIBHBIX ITapaMeT-
pax cpelpl. B cTaHOBIEHNN U MOAJEPKAaHUM PAaBHOBECHUS IPUHUMAIOT y4acTHE BCE BOJHBIE OpraHU3Mbl (pbIObl, aM(UOUU, MOJUTFOCKH U Jp.), PaCTeHHUs (BbIC-
M€ PACTEHHS U BOJIOPOCIH), OJJHOKIETOYHbIE MUKPOOPTaHU3MBbI (OakTepuH, nmpocreinme). Maneiiiiee HapyeHue 6ajanca B CUCTEME BEJIET K MOTepe paBHO-
BECHs, YTO BKJIIOYAET MEXaHU3Mbl, HallpaBJIEHHbIE Ha cTabuIM3auio Onocuctemsl. [Ipn HEBO3MOKHOCTH BOCCTAaHOBJICHUS OajaHca, akBapuyMHas OrMocucrema
TUOHET.

Bonpocwl ona oocysymcoenusn:

— KucnorHocts Bonbl pH okaspiBaeT 00JbIIOe BAMSHAE HA OMOXMMUYECKHE H OMOJIOTHYECKUE MPOIECChl M MMEET BaXKHOE 3HAYCHHE B KHU3HH pbI0. B
npoueccax (OTOCUHTE3A, IPOTEKAIOIIUX HA CBETY, PACTEHUS MOTPEOISIFOT YIIIEKUCIbIN ra3, yTo noBelaeT ypoBeHb pH. Houblo KHUCIOTHOCTH BOJbI MOHMXKA-
eTcs, YTO CBS3aHO HE TOJIBKO C OTCYTCTBHEM (poTocuHTE3a, HO U ¢ BhlaeneHrneM CO; npu AbIXaHu pacTeHuid. MHorue pblObl BriojHe 0e300J1€3HEHHO IIEpeHO-
CST OTKJIOHEHUSI KUCJIOTHOCTH BOJIbI OT HeMTpanbHOro nokasaresns (pH= 7-8). D1o o0ObsicHAETCS TEM, YTO OPraHU3M UMEET LIEJbIN PsIi CUCTEM, CIUIaYKUBAOLIUX
konebanus pH. OnHako pe3skoe n3MeHEeHHE KUCIOTHOCTH BOJIbI MOKET CTaTh MPUUMHOM rudenu po16. [Touemy?

Mesx 1y KakuMK 0OUTaTels MM aKBapUyMa MOKET BOSHMKHYTh KOHKYPEHIMS | BUJAMHU CO CXOAHBIMU IIOTPEOHOCTAMY, BUJAMH, U3BJIEKAIOIIUMH T10JIb3y U3 CBS-
3M IpYT € APYTOM, XUITHUKAMU U )KEPTBAMH, [Tapa3suTaMH U X035i€BaMu?

3aoanus:

1.AxBapuyMHbIE paCTeHHUs pa3pacTaroTcs HaJ BOJOW WM IJIaBalOT HAa OBEPXHOCTH, I'JIe OCBELIEHHE 00Jiee MHTEHCUBHO U I'/1e OHU JIOTIOJIHUTEIBHO MOTYYaroT
yraeKucbli ra3 u3 artmocdepsl. B mporecce poTocnHTe3a MONEKYIIbl XJI0po(uIlIa paCTEeHUIN CTAaHOBITCS HarOosiee aKTUBHBIMU TPU OCBEILIEHUU (POTOHAMU C
JUIMHON BOJHBI U3 UHTepBana oT 600 1o 700 HaHOMETpOB (00JaCTh OPAHKEBOIO M KPACHOTO I[BETa). DTO Haubosiee BaKHBIN CBETOBOM TUANa30H JUIsl HHTECH-
CHUBHOT'O POCTa JINCThEB U OCEBBIX OpPraHoB pacTeHuil. Ha pucyHke npuBeneHsl rpauku 3aBUCUMOCTH OTHOCHTEIBbHOM MHTEHCHBHOCTH CBETa OT TOJIIMHBI
CJIOSl BOJIBI B aKBapUyMe JJIs U3JITyYEHUS Pa3HbIX LIBETOB.

4
KOHKypeHHI/ISI — OTO B3aMMOOTHOUICHHUA aKTUBHOT'O COPEBHOBAHUA MECKITY OCO6$[MI/I OOHOTO WJIN Pa3HbIX BUIOB CO CXOAHBIMU l'lOTpe6HOCT5[MI/I 3a CPEACTBA CYIIECTBOBAHUA U YCJIIOBUA pas3-
MHOXCHUA.
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HCHOJ’IBSYH OTH AAHHBIC, O6’LHCHI/IT6, mo4yeMy pacCTCHus1, KOTOPbIC BO BPEMA CBOCTO KU3HCHHOI'O HHKJIA ITOCTOSAHHO IMOI'PYKEHBI B BOAY Ha NOCTATOYHYIO I'Ty-
6I/IHy, YaCTO MCIIBITBIBAIOT HEXBATKY AUOKCH A YIJICpOoda U HEAOCTATOK OCBCIICHUA, 1 HC MOT'YT JOCTUTHYTbH HGO6XOIII/IMOFO YPOBHA q)OTOCI/IHTC?;a.

Z.I[J'IH HOPpMAJIbHOI'O q)YHKHI/IOHI/IpOBaHI/IH dKBapuyma HGO6XOI[I/IM KOHTPOJIb YPOBHA pH HepeqnanTe BO3MO’KHEIE CIIOCOOBI HU3MEPCHHUA YPOBHA KUCIOTHOCTHU
BOJbI. HpOBCZII/ITe IOUCK B Pa3JIMYHBIX UCTOYHUKAX I/IH(i)OpMaIII/II/I O MPUPOJAHBIX MHAUKATOPAX YPOBHA KHUCIOTHOCTH BO/IbI. OHCHI/ITG BO3MOXHOCTB UX HUCIIOJb-

30BaHUs B aKBapUyMax.
Texer 2

Z[J'IH 00BsICHEHHS BBIMHUPAHUA JUHO3aBpPOB, KOTOPOC ITPOU3OILIO ITIPUMEPHO 65 MHUIIIIMOHOB JIET Ha3an, ObLIH BBIIBUHYTHI IBC 'MITOTE3bI:

I'mnore3a A (CTOJIKHOBeHME C ACTEPOUA0M)

I'unote3a B (n3Bep:keHusi BYJIKAHOB)

JIMHO3aBpbI HCUE3IH, IOTOMY YTO IpOMaJ-
HBIN acTepOu]] CTOJIKHYJICS ¢ 3emiied. B pe-
3yJIbTaTe CTOJIKHOBEHUS HAYAIMCh [10XKAPBI U
BBIOPOCHI O0JIAKOB IMBUIM U Ca’KU. 3aTeM 10-
CJIE0BAJI JJIMTENBHBIN MIEPUOJ TEMHOTBI, KO-
TOPBII MPUBEN K TOMY, YTO CYIIECTBOBAHHE
PacTeHHH CTaJIO IPAKTHYECKU HEBO3MOXK-
HBIM.

JInHO3aBpbI MCUE3IN TIOTOMY, YTO IPOU30-
IIJIO MHOTO CHJIbHBIX U3BEPKEHUH BYJIKAHOB.
B pe3ynbprare U3Bep)KEHNI HA4aIuCh MOXkKa-
PBL, ¥ BBIOPOCHI 00JIAKOB IBLIU U CaXKU. 3aTEM
MIOCJIEA0BAJ JUTUTENbHBIN IEPUO]] TEMHOTBHI,
KOTOpBIH MPUBEI K TOMY, YTO CYIIECTBOBa-
HUE paCTEHUH CTajI0 NPAKTUYECKH HEBO3-
MO>KHBIM

Y‘-ICHBIC, npoBOAA UCCICAOBAHHUA IO 3THUM IABYM T'UIIOTC3aM, 06Hapy>1<1/1m/1 TpU CICAY-

omux (GakTa:

dakr 1

dakr 2

dakr 3

Ot ynapa acrepoua
0KO0JI0 65 MUIILIHO-

B ropssix nopojax, o0pa3zoBaBIInXCS
65 MUJUTHOHOB JIET Ha3aJ, OUY€Hb BHICOKHI

Oxo0J10 65 MHJUTHOHOB JIET
Ha3aJ 00pa30BaINCh CIOU




HOB JIET Ha3aJ BOJIU- | ypOBEHb COJIEPKaHUS UPUIUA. DIEMEHT | CaXKu. DTH CIIOU
31 Mexuko 00pa3o- |MpUANUN PEIKO BCTPEYAeTCsl Ha MOBEPXHO- | 0OHAPYKUJIHM Ha 3emiie B

Bajics OTPOMHBII CTH 3eMJIH, HO B TO K€ BpeMsl HaXOAUTCs | pa3HbIX MecTax. Caxa
KpaTep. HIDKE TIOBEPXHOCTH 3€MITH, B €€ MaHTHH. | 00pa3yercsi, KOr/a ropsT
Taxoke ero HaxoAsT B aCTEPOUAAX. neca.

Bonpocwl ona obcysymcoenun:

Kakyro u3 rumore3 moaTBEp)KIaeT KaKIbli M3 3TUX Tpex ¢aktoB? OOBeaute «A»
(CronknoBenue ¢ actepousioM), «By» (U3Bepxkenust BynkanoB) uiu «O0e» (00e rumoTessl) B
Kaxioi ctpoke. OOOCHYITE CBOIO MO3UIIMIO, UCIIONB3Ys MPU HEOOXOIUMOCTH MH(GOPMAITHIO
U3 IPYTUX UCTOYHUKOB

dDakr
A B | 1. O6pa3zoBanue kpatepa
A B 2. Upuaunii B ropHBIX IOpOAax
A B 3.Cnou caxu
3aoanus:

1. Tak kak AWMHO3aBPbl BBIMCPIIM, X MOKHO 06Hapy7KI/ITI) TOJBKO B BUJC UCKOIIA€CMBbIX OCTAaTKOB. BepHI)I HJIM HCBCPHBLI CICAYIONIUC YTBCPKACHUA 00 uckKoIae-
MBIX OCTaTKax? O6Be,Z[I/ITe «BepHoe» U1 «HeBepHoe» HAIIPpOTHUB KaXXJA0I'0 YTBCPIKACHH.

YrBepxaeHus BepHoe uiiu HeBepHoOe
bbuTr HallIEHBI OCTATKHA UCKOIMIAEMbIX PACTEHH, KOTOPBIE KUJIU 10 Bepnoe / HeBepHoe
BBIMUPAHUS JUHO3aBPOB

MO’KHO HaliTH UCKOITAEMBbIE OCTAaTKH BUJ0B, KOTOPBIE )KUBYT B Bepnoe / HeBepHoe
HACTOSIIIEE BPEMs
[Tponecc popmupoBanus Ha 3emiie HCKOIAEMbIX OCTaTKOB B Bepnoe / Hesephoe
HACTOSIIEEe BPEMs HE IIPOUCXOIUT

2. UToObI MOJIYYUThb 0oJiee TOUHOE MMpEaACTaBJICHUEC O CPCAC O0OMTaHUS ¥ YKOJIOTUH 3eMIIH B MponuIoM, reoJioru Nu3y4aroT TOpHBIC MOPOAbI U UCKOIIaCMBIC
OCTaTKHMH. HeKOTopBIe M3 BO3BMOXHBIX HAXOJOK YYCHBIX N CACITIAHHBIX UMW BBIBOJOB ITPHUBCICHBI HUXKC B Ta6J'II/II_[e.
C.IICI[yeT JIn Ka)KI[BIfI BBIBOJl M3 COOTBCTCTBYIOIIINUX HaXO,Z[OK?

Haxoaknu Mo:kHO 14 cAeJaTh CileAyue BbIBOAbI? Jla/Het?

B ocanounsix moponax npu- | Korga-to Ha 3T0i TeppuTopuu Xuiu pasuele Bu- | Ja/ Her
OpeXHBIX 30H HalJIeHbI OTIIE- | Il TUHO3aBPOB
YaTKH CJIEA0B Pa3HbIX BUIOB




JTMHO3aBPOB

Ha reppurtopun 6sut1 00Ha- | B mponuiom Ha 3T0# TeppuTopun npoxoawna uH- | Ja/ Her
pyXeHbl He()Th U KAMEHHBIH | TEHCHBHAS BYJIKAaHUYECKasl IEATEIbHOCTh

yroJib

Ha BepmmHax ropHoii cucte- | ['opbl BO3HUKIIN B pe3ynbTaTe MOAHATHS 1HAa MOo- | Jla/ Hert
MBI HaliJIeHbl OKaMEHEJIbIE Ps, BBI3BAHHOT'O JBUKEHUSIMU ILJIUT 36MHON KOPBI

OCTaTKH

Tema 5: Hacheocmeennocmos 010102u4ecKux 006eKmoeé
Texcmot 0132 umenus.
Texer 1

I'ennas Mogupukanus pacreHui

['enernuecku MmoaudunupoBantsiii opranuzM ('MO) — opranu3M, FeHOTHIT KOTOPOTO ObLT HCKYCCTBEHHO U3MEHEH MPH MOMOIIHM METOI0B TeHHOW HH)KCHEPHHU.
OT0 ompeaeieHue MOKET MPUMEHSTHCS ISl PACTCHUM, )KUBOTHBIX M MUKPOOPTaHU3MOB. [ eHeTHuecKass MOAU(PUKALINS OTIHYASTCS [EICHAIPABICHHBIM U3Me-
HEHHUEM T€HOTHIIAa OPraHU3Ma B OTJIMYME OT CIIy4allHOTO, XapaKTEPHOrO JJisi €CTECTBEHHOI'O U MCKYCCTBEHHOTO MYTAIlMOHHOrO mnpouecca. OCHOBHBIM BUAOM
TEHETUYECKON MOAM(UKAIIMU B HACTOSIIIEE BPEMS SIBJISIETCS UCIIOJIBb30BAaHUE TPAHCTEHOB JIJISl CO3/IaHUSI TPAHCTEHHBIX OPraHu3MOB. TpaHCTeHE3 — 3TO MPOIIeCC
BBEJICHUS YEIOBEKOM JTMOO0 MPUPOJION Uy KEPOJHOTO reHa, Ha3bIBAEMOI'0 TPAHCT€HOM, B )KMBOW opranusM. [Ipu 3ToOM opraHus3M mnoiydaer CBOWCTBA, KOTOPHIE
OH MOJKET TIepe/1aBaTh MOTOMCTBY.

B cenbckoM x03sHCTBE U MTUIIEBON MpoMbIieHHOCTH 1o ' MO nonpa3zymeBaroTcsl TOTBKO OpraHU3Mbl, MOAU(DHUIIMPOBAHHBIE BHECEHHEM B UX T'€HOM OJIHOTO
WJTU HECKOJIBKUX TPAHCTEHOB. [ €HHAst MHKEHEPHS UCTIONIb3YeTCs JIJISl CO3/JaHUsI HOBBIX COPTOB PACTEHUM, YCTOMYUBBIX K HEOJIArOMPUITHBIM YCIOBUSAM CPEJIbI U
BpeAUTENSAM, 00IaIalONIUX JTYYIIUMH POCTOBBIMHA M BKYCOBBIMU KadecTBaMu. 3a nepuof ¢ 1996 roga mo 2013 rox mutomiaau, 3aHsIThIe MO/ BO3AETbIBAHUE Te-
HETHUYECKH MOAM(PUIIMPOBAHHBIX pacTeHUi, yBenuuminchk B 100 pa3 u cocraBuiu B mupe 6onee 170 miH ra.

[Iporiecc cuHTe3a reHOB B HACTOsIIIIEE BpeMsl pa3paboTaH OueHb XOPOIIO U JakKe B 3HAYUTEILHON CTENeHH aBTOMaTU3HpoBaH. CyIIeCTBYIOT CHEeHalbHBIE afl-
napathbl, cHaOkEHHBIE DBM, B mamMsATH KOTOPBIX 3aKJIa/IBIBAIOT MPOTPaMMbl CHHTE3a PA3IMYHBIX HYKJIIEOTUIHBIX MOCIeA0BaTeIbHOCTENH. UTOOBI BCTPOUTH T€H B
BEKTOD, UCTIONB3YIOT (PEPMEHTHI — PECTPUKTA3HI U JIUra3bl. C MOMOIIBIO PECTPUKTA3 TEH U BEKTOP MOXKHO pa3pe3arh Ha KycoukHd. C MOMOIIIBIO JIUTa3 TAaKUEe KY-
COUYKH MOYKHO «CKJIEMBATh», COCIUHATh B MHOW KOMOMHAITUHN, KOHCTPYUPYSI HOBBIM T'€H WJIU 3aKJI04asi ero B BEKTOp. [lomynsipHbIMU METO/1aMU BBEJICHUS BEK-
TOpa B KIETKY PACTCHHI SBIISETCS UCTIOIb30BaHUE OCOOBIX MMOUYBEHHBIX OAKTEPUN WIIH TEHHON MYIITKH.

TexHuka BBeJIeHNs T€HOB B OakTepuu OblJIa pa3paboTaHa IMOCae OTKPBITUSA SBJICHUS OaKTepruaabHOM TpaHchopManuu. B 0oCHOBE 3TOTO SBJICHHS JICKUT IPUMHU-
THUBHBIH MOJIOBO MPOILIECC, KOTOPBIM y OaKTepuii COMPOBOKAAETCS 0OOMEHOM HeOoIbIuMu parmeHTamu HexpomocomHoi JIHK, mnazmugamu. [Inazmuaaeie
TEXHOJIOTHH JIETJIM B OCHOBY BBEJICHUS UCKYCCTBEHHBIX T€HOB B OaKTEpUATbHBIC KIICTKH.

B Hacrositiee Bpems crieliuanicTaMy MOTY4YeHbl HayuHble JaHHBIE 00 OTCYTCTBHH MOBBIIICHHONW OMACHOCTHU MPOIYKTOB U3 T'€HETHYECKH MOIU(DUIINP OBAHHBIX
OpPraHU3MOB B CPAaBHEHUH C MPOIYKTAMHU, MTOTYYEHHBIMH U3 OPTaHU3MOB, BBIBEICHHBIX TPAJAUIIMOHHBIMU METOaMH. | TaBHBIN BBIBOJI, BHITEKAIOIINHN U3 YCHIIUMA
6onee yem 130 HayuHO-HCCIIENOBATENBCKUX MTPOEKTOB, OXBATHIBAIONINX 25 JIET UCCIEIOBAHUN U MPOBEAEHHBIX ¢ ydacTueM Oosiee ueM 500 HE3aBUCHMBIX HC-
CJIEIOBATEIBCKUX TPYIII, COCTOUT B TOM, YTO OMOTEXHOJIOTHH U, B yacTHOCTH, MO Kak TakoBbIe HE 00Jiee OMAaCHBI, YeM, HalpUMep, TPAJAUIIMOHHBIE TEX HOJIO-


https://wiki2.org/ru/%D0%9E%D1%80%D0%B3%D0%B0%D0%BD%D0%B8%D0%B7%D0%BC
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TUU CEJIEKIUN PACTCHUM.
Bonpocwl ona oocyscoenun:

— Uro u3yyaer reHHas UHXXEHEpHs, B OTJIIMYUE OT KIETOYHON?

— I'e u KaKk MpUMEeHseTCsI UCKYCCTBEHHBIH MyTareHes3?

— MHccnenoBanusi, CBS3aHHBIE C MEPECATKON TeHa OaKTepuii, CHOCOOCTBYIOIIETO YCBOCHHUIO a30Ta U3 aTMOC(EPHOro BO3/1yXa, B TEHOTHUI 3JIaKOB, IPO-
BOJSITCS B 00JIACTH MHKPOOMOJIOTUIECKOTO CHHTE3a, T€HHOW WIIH KIIETOYHOW WHKEHEPUH, & MOXKET OBITh B OMOXUMUU ?

— [';e m xorza Bl CMOXKETE IPUMEHHUTh 3TU 3HAHUSA?
Texer 2
MyTanuu
OCHOBHOE CBOMCTBO I'€HOB 3aKJIIOYAETCs] B TOYHOM CaMOKOIHPOBAHMH, Olarofapsi 4eMy M MPOMCXOJUT HACIEeICTBEHHAS Iepeiaya MHOXKECTBA ITPU3HAKOB OT
ponutenei k netsaMm. OIHAKO, 3TO CBOMCTBO ATO HE SABJSETCS a0CONMIOTHBIM. ['eHbl 0071aJat0T ellle ¥ CHOCOOHOCTHIO U3MEHATHCS, IPUOOpPETaTh HOBBIE CBOWMCTBA.
Takue n3MeHeHHs TeHOB Ha3BIBAIOTCS MyTalUsMU. MyTali TeHOB CO3JAI0T M3MEHYHBOCTH, HEOOXOAUMYIO JUIS HBOJIOIUH KUBOW MaTepHH, MHOTO00pa3us
¢dbopM xu3HU. MyTalu BOZHUKAIOT B JIFOOBIX KJIETKAaX OpraHu3Ma, HO MepeaBaThCsl IOTOMCTBY MOTYT TOJIBKO F€HBI TOJIOBBIX KJIETOK.
[TpryrHBI MyTalUil 3aKIIOYAIOTCS B TOM, YTO MHOTHE (DAKTOPHI BHEIIHEH Cpellbl, C KOTOPHIMH Ha MPOTSHKEHUU JKU3HU B3aUMOJCHCTBYET KaXKIbI OpTaHM3M,
MOTYT HapylIaTh CTPOTYIO YIMOPSAIOUYEHHOCTh MPOIlecca CaMOBOCIIPOM3BEICHUS T€HOB, XPOMOCOM B I€JIOM, ITPUBOJIUTH K OIIMOKaM B HacienoBaHUH. B skcme-
PUMEHTaX YCTAHOBJICHBI CIIEAYIOMINE (PaKTOPHI, BHI3BIBAIOIINE MYTAI[MH: HOHU3UPYIOIIEe H3IIydeHHe, XMMUYECKHE BEIIeCTBA M BBICOKas Temmeparypa. Ouge-
BUJTHO, YTO BCE 3TU (PaKTOPHI UMEIOTCSA M B €CTECTBEHHOU cpelie 0OMTaHHs 4yeloBeKa (HampuMep, eCTECTBEHHBIH (JOH paaualuu, KOCMUYECKOTO U3IIy4yeHus).
MyTtanuu cymecTBoBajiu BCeria Kak BIOJIHE 0ObIYHOE IPUPOIHOE SIBJICHUE.
Byayuu B cBoeii cyTu ommbOkaMu B mepeaaye reHeTHUeCKOro Marepraa, MyTallud HOCAT CIy4ailHbIN M HEHAIIPaBJICHHBIN XapaKTep, TO €CTh MOTYT ObITh KaK
II0JIE3HBIMU, TaK U BPEJAHBIMU U OTHOCUTEIBHO HEUTpaIbHBIMU AJISl OpraHU3Ma.
ITosie3Hble MyTalUU 3aKPEIIAIOTCS B XOJI€ IBOJIIOLIMM U COCTABIIAIOT OCHOBY ITPOTPECCUBHOIO PA3BUTHUS KU3HU Ha 3eMJI€, @ BPEIHbIEC, CHIDKAIOINE KUZHECIIO-
COOHOCTB, SIBIISIIOTCS Kak Obl 0OpaTHOM cTopoHOM MeAanu. OHU JiexKaT B OCHOBE HACIEACTBEHHBIX 00JIe3HEH BO BCEM UX MHOTOOOpa3UH.
MyTanuu nensTcs Ha €CTECTBEHHbBIE U UCKYCCTBEHHbIE. ECTeCTBEHHbIE MyTallMM BOZHUKAIOT HEMIPOU3BOJBHO, @ UCKYCCTBEHHBIE - IIPU BO3JCHCTBUM Ha Opra-
HU3M Pa3JIMYHBIX MyTareHHbIX ()aKTOPOB PUCKA.
Paznuuarot:
1) I'eHOMHBIE MyTal[Mi — 3TO MYTAllUU KIETOK, B Pe3yJbTare KOTOPHIX M3MEHSETCS YUCIO XPOMOCOM, YTO BEJET K BOSHUKHOBCHUIO M3MCHEHHN B FCHOME
KJIETKU. | 'eHOMHbBIE MyTalluu CBSI3aHbI C U3MEHEHUEM YKCiIa XPOMOCOM B KJIETKE.
2) XpOMOCOMHBIE MYTallUU — 3TO MYTalLlUH, IPH KOTOPHIX MPOUCXOJUT MEPECTPOIKa CTPYKTYPhI OTAEIBHBIX XPOMOCOM, B PE3yJIbTaTe Yero HalIr01al0TCs Mo-
Tepsl WIM YABOCHHUE YAaCTU M€HETUYECKOr0 MaTeprasga XpOMOCOMBI B KJIETKE, U3MEHEHUE OPUEHTAI[MN CETMEHTOB XpOMOCOM B OT/EIbHBIX XPOMOCOMAX, a TaK-
e IepEeHOC YacTU TeHETUYECKOr0 MaTepralia ¢ OJHOW XpOMOCOMBI Ha JIPYTYIO.
XPOMOCOMHBIE MYTAIMH CBSI3aHbI C U3MEHEHUEM XPOMOCOMBI, 0OMEHOM yYacCTKOB HETOMOJIOTHYHBIX XPOMOCOM.
3) I'enHble MyTalluu — 3TO MYTallUHd, IPU KOTOPBIX MJIET U3MEHEHHUE OJHOM MM HECKOJIbKUX pa3IMYHbIX YacTel reHa B KiIeTKe. | eHHble MyTallui OXBaThIBAIOT
OJIMH T€H U 0eJIOK, KOTOPBIN KoAupyeTcs 3TUM reHoM. Ha reHHOM ypoBHE u3MeHeHus nepsuuHoi ctpyktypsl JIHK renoB non geiictBuem mMyTanuii MeHee 3Ha-
YUTENIbHBI, YeM MPU XPOMOCOMHBIX MYTALIUSAX, OJIHAKO T€HHbIE MyTallud BCTpedaroTcsi Oosee yacTo. B pe3ynbraTe reHHBIX MyTallUil MPOUCXOAAT 3aMEHBbI U
BCTaBKH OJHOTO WJIM HECKOJIBKUX HYKJIEOTUIOB, AYTUTMKAIIUU U UHBEPCUH PA3IMYHbIX YacTel reHa.
PeanbHast yacroTa MyTanui JUisl OTJIEIbHBIX TE€HOB YEJIOBEKA COCTaBISIET B cpefHeM oT 1:105 mo 1:108. D10 3HaUMT, 4TO MPUMEPHO OJIHA U3 MUJIMOHA MOJI0-
BBIX KJIETOK B Ka)KJIOM IOKOJEHHH HECeT HOBYIO MyTauuioo. OqHaX/pl BOZHUKHYB, Ta WJIM HHAsl HOBasi MyTalllsl MOXKET 3aTEM Iepe/laBaThCs B MO CIEayIOINe



MTOKOJICHUSI, TO €CTh 3aKPEIUIATHCS MEXaHU3MOM HACIIeJIOBAHMSI, TOCKOJIBKY 0OpaTHBIE MYyTaIliH, BO3BPAIIAIOIINE T€H B HCXOIHOE COCTOSIHUE, CTOJb K€ PEIKH.
3aoanus:
1.YcraHoBuTe COOTBETCTBUE MEXKAY XapaKTEPUCTUKON MYTALIMHU U €€ TUIIOM:

XAPAKTEPUCTUKA TUII MYTALIN

A) BKIIIOUEHHE JIBYX JIMIIHUX HYKJIEOTHI0B B Mosekyny JJHK 1) xpomocomHas
b) kpaTHOE yBenMueHHe Yrucaa XpOMOCOM B KIIETKE
B) HapymieHune mocnenoBaTebHOCTH aMHHOKHCIOT B MOJICKYJE | 2) TeHHas
Oenka
I') noBopot yuactka xpomocomsl Ha 180 rpagycoB 3) reHOMHas
J1) yMeHbIlIeHUE YKcila XPOMOCOM B COMaTHUECKOM KIIETKe
E) oOMmeH yyacTkaMM HErOMOJIOTUYHBIX XPOMOCOM

2. B onHOM 13 nipeioxkeHui Tekcta «MyTanumy HaiiiuTe olnoOKy U UCIIPaBbTE €e:
a. MyrannoHHas H3MEHYHBOCTh — OJIUH M3 CIIOCOOOB YBEITMYCHHS TCHETHUECKOTO Pa3HOOOpa3Us MOIYJISIIIHH.
0. ['eHHBIMU Ha3BIBAIOT MYTAIH, CBSI3aHHBIE C U3MEHEHHEM HYKJICOTUIHON MOCIEI0BATEILHOCTH OJTHOTO KOHKPETHOTO IeHa.
B. B TedcHme )KU3HU B KIIETKAX YEIOBEKA MPOUCXOTUT MHOKECTBO MYyTallUi, OJJHAKO OOJIBIIMHCTBO U3 HUX HE MEPEIAIOTCS TOTOMKAM.
r. IloTromMkam MOTYT niepeaThCs TOIbKO MYTAllMH, TPOUCXOSIINE B COMATUYECKUX KIIETKAX.
3. Haiinure ommOKu B IpUBEAEHHOM TEKCTE.
a. Myrauusamu Ha3bIBalOTCS HACIEICTBEHHbIE M3MEeHEeHUs B Mosiekynax PHK.
6. EcTb MHOTO pa3HBIX BUJOB MYyTallMi — FT€HHBIE, XPOMOCOMHbBIC, KOMOWHATUBHBIE, TCHOMHBIE.
B. Myranus, BO3HUKIIAs B OTHOW M3 COMAaTUYECKHUX KJIETOK, MOXKET U3MEHUTh HACIIEICTBEHHbIEC MPU3HAKH CAMOW 3TOW KJIETKHU U TE€X YacTel OpraHu3-
Ma, KOTOpbIe 00pa3yroTcs U3 €€ MOTOMKOB.
r. Myrauuu, NpouCXOsIIME B TOJOBBIX KJIETKaX, U3MEHSIOT TOJIbKO T€HOMBI TIOTOMKOB.
1. MyTanuu BeI3BIBAIOTCS MyTareHamMu, Cpeid KOTOPHIX, HAPUMEP, paIn0aKTUBHOE U3TYUCHHUE, BO3ACHCTBHE XUMUYECKUX MPENapaToB U JIp.
e. Hebompmioe uncio MyTanuii OKa3bIBaeTCsl MOJIE3HBIM JI1 OPTaHHU3MOB.

Tema 6: 300posve uenoseka

Texcmot Ona umenus:

Texer 1

HccnenoBarenu yCTaHOBHIIU, YTO Y CTYJIEHTOB, KOTOPBIE CIIYIIANM MY3bIKY B HaYIIHMKaxX OoJjiee ByX 4acOB B JIEHb U MOCEIIAIN TUCKOTEKU XOTs Obl
OJIMH pa3 B HEJIEIIO0, CIIyXOBasi YyBCTBUTEJILHOCTDh CHIDKaNach B cpenHeM Ha 10 neruben. OCOOEHHO y HUX YXYAIIAIOCh BOCIPUATHE 3BYKOB C 4YaCTOTaMH OT 3
no 6 x['m. JIronu Moryt cnblmate 38yku B auarnaszone 4actoT ot 20 I'iy (0,02 k') o 15 x['1, u Mbl Haubosee BOCIPUMMUYHUBEI K 3BYKaM ¢ yacToTaMu oT 1 710 6
K['11. «OTH 4acTOTHI KU3HEHHO Ba)KHBI, IOTOMY YTO OHH JIEJIAIOT pedb MMOHATHOWY, - TOBOPUT Ipodeccop PorXoy, n3ydaronuii c1yxoBble MEXaHU3MBI.

VY yenoBeka MOTYT ONPEAETUTh HallpaBlIeHHE, OTKY/Aa IPUXOIUT 3BYK. UTOOBI Jiydllle MOHATH 3TO SIBIECHUE, podeccop X0y U3ydaeT 0COOEHHOCTH
BOCIIPHUATHSA 3BYKa MaJleHbKUMH MyXamu, Ormiaochracea. DTu Myx# OTKJIaIbIBalOT CBOU siiIa Ha cBepUKaX. «CBEepUKH MPOU3BOISAT 3BYKH C YACTOTaMU OT 2 JI0



7 x['11, © MyX¥ TOYHO HACTPOEHBI HAa BOCHPUSITUE ITUX 3BYKOBY, - TOBOPUT XO0Y. «/[1s1 MyXu HETOCTaTOUHO MPOCTO CKa3aTh: «Ara, CBEpUOK I/1e-TO 3/1ech». OHa
JIOJIKHA HANTH B OKPY’KaIOIIEM MMPOCTPAHCTBE OJTHOTO HEBUIUMOTO CBepuka». B cBoeil mabopaTopun Xoy mocTpoui COeUalbHYIO KJIETKY ¢ IMHAMUKaMU Ha
KOHI[aX, U3 KOTOPBIX MOTYT pa3AaBaThcs TPeln cBepuKkoB. OH HAOIIOAET 3a MOBEJCHUEM MYX, KOT/1a Pa3/Iat0TCs 3BYKH U3 JHHAMUKOB.

Bonpocwul ona oocyscoenusn:

Komonm MIIKPOOPIaHII3MOB

V4acTok. Ha KOTOPOM OGnacTh,
Gomple HeT coep Kamas
MIIKPOOPTraHII3MOB AHTHOMOTHK

— B crpokax 3 u 4 roBOpHTCS O TOM, YTO HaWOOJIbIIEe YXYALICHHE CIyXa Y CTYACHTOB
Habmomaercs B quanaszone ot 3 1o 6 kl'm. [Touemy yxyamenue ciayxa, 0COOEHHO B 3TOM JMara3oHe,
MOXET OBITh TPOOIEMOI?

— B ctpokax 9-10 omnmcan skcnepumeHT npodeccopa Xoy. Kakyio OCHOBHYIO 1ETb CTaBUI
npodeccop Xoy, HaOIIOqas 32 TOBEICHUEM ITUX MYX?

Teker 2

Busur k Bpauy

«3apascTByiiTE, JOKTOp. S mpumen k Bam, noToMy 4TO s CHJIBHO KauUIAwo. S Kallsio yxe
YeThIpe THS, U C KaXIbIM JHEM Kalllelb yCHIMBACTCs. Sl MpUHSII aHTHOMOTHKH, HO OHM MHE HE TO-
MOTJIN.

«BBI IpaBUIIBHO cAENaNM, YTO MPUILIH KO MHE. OHAKO BBl HENPABWJIBHO MOCTYIIHIIHN, YTO
MOTBITATIMCH CaMH ce0sl JICUNTh: aHTUOMOTHKHM HUKOTI'JIa HEJIb3s NPUHUMATh Oe3 Ha3HaueHus Bpaya. 5
BO3bMY y Bac nipoOy CiTIOHBI ¢ 3a/IHEH CTEHKH ropJiia U OTIPABIIO €¢ Ha aHanu3. Takum o0pa3om, MbI
CMOXEM Yy3HaTh, C YEM MMEEM JIeJI0, U sI CMOTI'Y Ha3HaYUTh BaM IMOAXOJsIlee jJeueHue. B ocHOBHOM
WHQEKIUH BBI3BIBAIOTCS OaKTEpHUSAMHU, BUPYCaMU U rpudamMu. AHTHOMOTHK JICHCTBYET Ha pa3HbIC BU-

Jibl 6aKTepHil U Ha rpuObl. AHTUOMOTUK HEe pab0TaeT NPOTUB BUPYCOBY.

Bonpocul ona oocyscoenusn:

— Jmanor, npuBeaeHHBIN BBILIE, TOBOPUT O TOM, YTO 3a00JIEBIINI YENOBEK AJI TOTO, YTOOBI M30aBUTHCS OT KallUIsd, MPUHST aHTHOMOTHKU. Ha uTo u3
CJIETYIOIIIETO HEMOCPEACTBEHHO BO3JICHCTBYIOT aHTUOMOTHKH: Ha Kalllelb, Ha 00Jb, Ha 0AKTePUH UM Ha BUPYCHI?

— Kakoii BBIBOJT MOXKHO C/IeNIaTh U3 JaHHOTO (akTa?

— I'nme u xorna HeoOXoauMO OyIeT BCIOMHHUTH M IIPUMEHHUTH 3TO 3HaHUE?

3aoanue:
Aumubuocpamma cioHsl nayueHma

AHTHOMOrpaMMa ObLIA MTOJIy4eHa TyTEM MOMEILEHNS MUKPOOPTraHU3MOB U3 CIIOHBI NAI[MeHTa B yalky lletpu.
bbutn ucnonb3oBansl ATk aHTUOMOTHKOB — A, B, C, D u E. CiiycTs TpH THS KOTMYECTBO MUKPOOPTaHU3MOB BBIPOCIIO, HO HE BOIM3HM aHTHOMOTHKA, KOTOPBIN

uX yOuBaer.

Moxer nu JOKTOp CACIaTh CICAYIOIINEC BEIBOJABI U3 aHTHOHOT PaMMBbI

CJIFOHBI ITarreHTa’?

ounorpamMmpli?

HpaBI/IJILHO JIX CACJIaHbl CJICAYIOIINE BbIBO/AbI, HCXO0/IA U3 JaHHbLIX aHTH- I[a nau Hert




Hu onvH 13 aHTHOMOTHUKOB HE MOXKET OBITh (D PeKTUBHBIM MPOTHB MUKpoopra- |/la/ Her
HU3MOB, HaﬁHCHHLIX B I'OpJIC MaliluCHTAa

AHTHOMOTHK A MOXET ObITh () (PEKTUBHBIM MPOTHB MUKPOOPTaHU3MOB, Ha/Her
HaAlJICHHBIX B TOPJIC MAIUEHTA

AntrOHOTHK C MOXET OBITh 3(PPEKTUBHBIM MPOTUB MUKPOOPTAHU3MOB, Ha/Her
HaAlJICHHBIX B TOPJIC MAIUEHTA

Tema: 3emunte npoueccsl U UUKJ1bl

Texcm Ona umenus:

ATMoc(epa — okeaH Bo3yXa U OCLEHHbII NPUPOIHBINA pecypc A NoAAepKaHus )Ku3HU Ha 3emiie. K coxanenuro, yenoBeueckast 1eATeIbHOCTh, OCHOBAHHAs
Ha HAIIMOHAJIBHBIX W JIMYHBIX HHTEPECax, HAHOCHT BPE] 3TOMY OOIIEMY pECypCy, YTO MPOSBISIETCS] B UCTOIIEHUH TOHKOTO 030HOBOTO CJIOS, KOTOPBIN AEHCTBY-
€T KaK 3alllUTHBIM SKpaH AJIs )KU3HU Ha 3emIie.

Mormnekyibsl 030Ha COCTOSIT U3 TPEX aTOMOB KHCJIOPOJa B OTIMYHME OT MOJIEKYJ KHCIOpPOJa, KOTOPBIE COCTOAT M3 JIByX aTOMOB KHCJIOpoJa. MoJeKylbl 030Ha
Ype3BbIUAiHO peKre: UX MEHbBIIIE, YeM JIECATh Ha KAl MUJUTMOH MOJIEKYJ Bo3ayxa. OIHaKo Ha MPOTSHKEHUU MOYTH MUJIMAp/a JIeT UX IPUCYTCTBHUE B aT-
Moc(epe Urpaio penranyo posib B COXpaHEHUH KHU3HA Ha 3emie. B 3aBHCHMOCTH OT TOTO, IIe OH HaXOIHUTCS, 030H MOKET HIJIU 3alUIIATh, NI HAHOCHTD
BpeJ ku3Hu Ha 3emiie. O30H B Tponocgepe (Ha BoicoTe 0 10 KM Haj 3eMHON MOBEPXHOCTBIO) — 3TO «IIJIOXON» 030H, KOTOPbII MOXKET HAHECTH Bpe]l TKaHAM
nerkux u pacrenusiM. Ho 6onee 90 npoueHToB 030Ha, Haxozsmerocs B crparocdepe (Ha BeicoTe oT 10 10 40 KM Haj 36MHOM TOBEPXHOCTHIO ), SIBISETCS «XO-
POLIMM» 030HOM, KOTOPBIH, MOIJIoNIas oracHoe yiabTpaduosaeToBoe nznydenue CoHIa, BBITOIHSET MOJIE3HYI0 paboTy. be3 3Toro noie3Horo 030HOBOro Cios
o1 ObuH OBl OoJiee MoABEepKEHBI 3a00JIEBaHNAM, BOSHUKAIOIIMM BCIIEACTBUE 00yueHUs ynbTpaduosieroBeiMu gdydyamu ConHua. B nocnennue necstunerus
KOJINYECTBO 030HA yMEHbIIMIOCh. B 1974 rony Obuta BhICKa3zaHa TUIIOTE3a, YTO MPUUMHOM 3TOro MoxkeT ObITh ¢peoH (CFCs). o 1987 roga HayuHble uccie-
JOBaHUS IPHYMHHO-CIICJICTBEHHBIX CBS3EW HE JaBalid yOIUTEIbHBIX MOJATBEPKICHUH O MPHYACTHOCTH (PEOHOB K pa3pylIeHnto o30Ha. OJHAKO B CEHTIOpE
1987 rona opunmansHble NpeACTaBUTENN pa3HbIX CTpaH BCTpeTuiuch B Monpeane (Kanazia) 1 J0roBopuiivch BBECTH CTPOTHE OIpaHUUYEHHsSI HA UCIIOIb30BAHNE
¢peonos CFCs.

Bonpocwi ona obcyscoenun:

O30H Takke o0pazyercs Bo BpeMs Tpo3bl. OH CO3/IaeT TUITMYHBIA 3amax 1mocie Tpo3bl. Mcmonb3ys TepMUHBI, IPUBEJCHHBIE B CTaThe, OTBETHTE HA BOIPOC: Ka-
KHUM SIBJISIETCS] 030H, 00pa3yIOLIMCs BO BPEMsI IPO3bI- «XOPOIIMM» WIH «1oxum»? [louemy?

B tekcre roBopurcs: «be3 3TOro mojae3Horo 030HOBOTO CJIOS JIFOAN ObuTH ObI OoJiee MoABEPKEHbI 3a00JIeBaHNAM, BOSHUKAIOIUM BCIIEICTBHE OOIyUCHHUS YiIb-
TpaduosneroBbiMu Tydamu Conunay. HazoBute 01HO 13 3THX 3a00JIeBaHU, yKa3aB, YTO MMEHHO OHO MOpaXKaer.

B koHIle TeKkcTa yHOMUHAETCsl 0 MeXAyHapoAHOU KoH(epeHuu B MoHpearne. Ha 3Toil koHpepeHnn 00Cy Aaauch MHOTHE BOIIPOCHI, KaCAIOIIHECs] BO3ZMOXK-
HOT'O UCTOLIEHUS 030HOBOIO CJI0s. J[Ba M3 3TUX BOMPOCOB MPUBEICHBI HIKE B TaOnuiie. MOTyT JIn Hay4HbIE UCCIIEJOBAHUS AaTh OTBET HA IIPUBEIEHHBIC HIDKE
BOITPOCHI?

Bomnpoc MOXHO 11 HAaUTHU OTBET
C TIOMOIIBIO HAYYHBIX
ucciaeaoBaHum?




MoryT iu COMHEHHUS YICHBIX O BIMSHHUH (PEOHOB HA 030HOBBIN Ha/uer
CJION OBITH MPUUYMHON MACCUBHOCTH BJIACTEN?

Yemy Obl ObTa paBHA KOHIIEHTpaus GppeoHoB B atmochepe B 2002 Ha/uer
rofy, eciau Obl B aTMoc(epy MoMaio TO K€ KOJIMYECTBO (PEOHOB,
YTO U cenyac?
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