HpI/I BBITIOJIHEHUH 3aJIaHUN ¢ KpaTKuM OTBETOM BIIMIIXATE B IOJE JIs1 OTBETA HI/I(bpy, KOTOpast
COOTBETCTBYECT HOMEPY IPAaBUIIBHOI'O OTBETA, UJIK YHUCJIO, CIIOBO, ITOCICA0BATCIIBHOCTD 6yKB (CIIOB) U
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mu¢p. OTBET crnenyeT 3aIUChIBaTh 63 IPOOENIOB U KAKUX-THOO0 JOMOIHUTENIBHBIX CUMBOJIOB.

Ecnu BapUaHT 3aJaH YYUTEJIEM, Bbl MOXKETEC BIIMCATh WM 3arpy3uTb B CUCTEMY OTBETHI K 3aJaHUAM C
Pa3BEPHYTBIM OTBETOM. VYaurenn YBUIOUT PE3YIbTAThl BBINIOJHCHUA 3al[aHI/II7I C KpParkKuM OTBETOM H
CMOXKET OLCHUTD 3arpy>KE€HHBIE OTBETHI K 3alaHUSIM C Pa3BEPHYTHIM OTBETOM. BricTaBiieHHbIe y4uTeiaemM

0asuTel 0TOOPA3sTCs B Ballle CTaTHCTHKE.

1. JIs1st MHOTHX KOYEBBIX HAPOJOB caMoi paHHel (hopMoii MaTepuu ObLT BOMIIOK. DTOT He-
TKaHbBI MaTepual CIYXKWI YeJIOBEKY Ha MPOTSHKSHUM BCel Jku3HH. M3 Hero menanu opexny,
00yBb, YOPaHCTBO UISl JKHMJIMIIA, TOMOHBI I Jiomanei. Boinok, cortacHo TpaaulMOHHBIM
MPE/ICTABICHUSIM, O0eperall OT 3JIbIX AYXOB U BPaKECKUX CHJI, crlacajl OT 3HOs U xoJiofia. Boii-
JIOK M3rOTaBJIMBAIM B OCHOBHOM W3 OBeubeil miepctu. brmaromapsi BepxHemy uemryiyaTtomy
ci0r0 (KyTHKYJIE) IIEPCTSHBIC BOJIOKHA TOJA BO3JICHCTBHEM ropsiueii BOJABI M Hapa CIOCOOHBI
CHEIUIATBCS JPYT C APYTOM, HA YeM U OCHOBAH MPUHIIAN BOIIOKOBaJISTHHA. [10CKONMBKY 1IEPCTh

OBLIbI HE UMEET KYTHKYJIbI, IEPBbI BOMIOK MOI' IOSIBUTHCSI HE paHblle, yeM Oblia 0710~
MalHeHa OBIIa.

2. [ToaTOMY Ha4ajao UCTOPHU BOMJIOKA UCCIIEAOBATEIH OTHOCAT K 5-6 THIC. JI0 H. 3., KOTJa
OBUIM OJIOMAIIIHEHBI TAKXKe JIOIaAb U CO0aKa, IOMOTAaBILKE MACTH OOJIbIINE OTapbl. IMEHHO ¢
3TOr0 BPEMEHH BOIUIOKOBAJISHUE CTAJO OJHUM W3 OCHOBHBIX 3aHATHH B XO3AHCTBEHHOH nes-
TenbHOCTH. [lepBble BOMIIOUHBIE N3AENS N3TOTABIUBAIM U3 HATypalbHOM IEPCTH €CTECTBEH-
HOTO IIPUPOHOTO IIBETA.

3. B nanbHeiieM OKpalMBaHUE BOMJIOKA MPOU3BOIUIM KPACUTENISIMU, [TOJTYYEHHBIMU U3
pacrenuii. Tak, 3eJIeHBIH [[BET MOITyYalld U3 JIUCTHEB Opexa, IICIKOBUIIBI U KPAIHBbI, KOPHYHE-
BBIIl — M3 OTBapa OPEXOBOH CKOPIYIBL, a CePhIii — U3 3peiioi (acomay; po30BbIid IIBET MIEPCTU
MpHUaBaJId IIBETKH JUKOTO Maka M BETOYKM CHHEH CIMBBI, a JKEJITHIA — JIyKOBas IIETyXa.
[Mo3aHee myTeM mocnenoBaTeNIbHOr0 OKpaIIMBaHHs WIIM CMEIIUBAHUS KpacuTeel ynanoch J10-
OMTHCSI HOBBIX IIBETOBBIX coueTaHuil. Cepbe3Hoe BHUMaHHE YIEsIOCh YCTOWYUBOCTH Kpacu-
TeNsl K arMOC(EpHBIM SIBIICHHUSM, CTUPKE W CTHPAHUIO B Ipolecce dKcruryatanuu. [lostomy
JUISL 3aKpEeIUIeHUs] U (GUKCUPOBAHUS KPacHTEJIei HCTIOIb30BAI COK KUCIION (KBalICHHOM) Kamy-
CTHBI, TyOOBBIH TIETIEI, P3KaBbIe TBO3/IM, MEIHBINA Kynopoc. [Ipu co3manuyu BOWIOYHBIX U3IETUi
MPUPOJHBIC KPACHTENIN XOPOLIO FAPMOHUPOBAJIH JAPYT C APYTOM, MO3BOJISISL HAPOAHBIM MacTe-
paM co3/1aBaTh KpacoYHbIe TPAJULIMOHHbIE Y30Pbl, B KOTOPBIX MCIIOJIb30Bajack pasHo0Opa3Has
MaJIUTPa OTTCHKOB.

4. Boi104HO€ MOJIOTHO OOBIYHO M3rOTABIMBAIM B BUJIE NOJOTHHI PA3IMYHON TONIIUHBI.
ToHKkwmii BOWJIOK IIET HA TOJIOBHBIE NMOKPHIBaja, U3 TOJICTOTO JEJNIaH J0CHeXH, 00yBb, TIOKPHI-
THUS JUIS FOPTHI U Jomaeil. N3BeCTHO HECKOIBKO CIIOCOOOB IEKOPUPOBAHHS U YKPAIICHHS BOW-
JIOYHBIX W3JICNIUil: BKaTbIBAHWE y30pa; allUIMKAIUs BOWIOKOM, TKaHBIO, KOXKEH; HHKPYCTALUs
BOMJIOKOM (MO3aH4HBIH CrIOCO0) C UCIOIB30BAaHUEM JICKOPATUBHOM CTEKKH; BBILIMBKA 110 BOH-
JIOKY, YKpalleH’e OUCcepoM U paKylIKaMH; POCIIUCH [0 BOMJIOKY U JIpyTHeE.

1. VYTBepxeHHe, HE COOTBETCTBYIOIIEE TEKCTY

PEIIIY EHT — rpaMOTHOCTb YTE€HUS
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1) IepBble BoiIOUHBIC U3AENUS UMEIH LIBET HEKPAIICHHO IepCTH

2) Ha BOMJIOUHBIX M3JENUSIX BO3MOXKHA allTITHKALIUS

3) KoueBHUKH HaYa M UCIIOIb30BaTh BOMIOK COBCEM HETABHO
4) KoueBHUKY U3rOTaBIUBAIU U TOJICTHIN, U TOHKUH BOMIOK

2. B nepBom ab3are Ha MECTE MPOIMYCKa MOYKHO BCTaBUThH CIIOBO

1) muxoit

2) nomarrHei 3) cepoit 4) uepHoii

PELIY EHT — rpaMOTHOCTb YTE€HUS
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KUAKOE JI CTEKJIO?

1. MHorHe naxke He MOJO3PEBAIOT O TOM, YTO BOKPYT HAC €CTh MHOKECTBO IPEAMETOB, KO-
TOpble UMEIOT yIUBUTEIbHBIE CBOIicTBA. B 1994 romy Gombloe 3eMiIeTpsaceHHe yaapuio 6nu3
Jloc-Ankeneca. Takue 3emileTpsiCeHUS 3acTaBIsIOT HAc 3agymarbcs. Hackonbko TBepnast
3eMJIsl O HammMu Horamu? Yo BoOoOIIIe 3HAYUT MOHSATHE TBEPAOCTU?

2. KaMeHHOYTONIBHBIN TeK (CMOoJIa) KaXKeTcsl TBEPIbIM, HO 3TO He Tak. Ha camom nene on
SBIIICTCS OYCHB BSI3KOW KUAKOCTBIO, T. €. OH XKUAKUHA. BA3KOCTE — 3TO Mepa COIpOTHBICHUS
pactexanuro. OnuBkoBoe Maciao mpumepHo B 100 pa3 Bsaszue Boapl, a mex B 100 pa3 Bsazue
Macia. Bsskocth meka 0omblie BI3kocTH Bojbl B 230 MunnapaoB pa3. B KimsieHackoM yHU-
BEPCUTETE HAJ MEKOM MPOBOIUTCS CaMblii MPOJOJLKUTENbHBIH B MUPE KCIepUMeEHT. B 1927
roxy nek ObUI IOMelIeH B BOPOHKY. 3a 90 niet u3 Hee ynaso Bcero 9 kanesb. HUkTo He npucyT-
CTBOBAJI NpH NaneHnH Kamwid. B 1988 romy xpanntens skcrepuMenta JxoH MeHHCTOH ObLI
OJIM30K K TOMY, 4TOOBI YBUAETh, Kak majnaer karuisi. OH BbIIIENT U3 KOMHATbI, YTOOBI HAJIUTh
cebe 4aro W IPOIYCTHJI 3aBETHBIH MOMEHT. BBl MokeTe HaOIIOHATH 32 3TUM HKCHEPUMEHTOM
OHJIalH, HO TaK Kak mocieaHss kamg ynana a 2014 ragy, To Bpsaa au Bam ynacres B Onmxaii-
LIMe IOkl YBU/IETh 3aBE€THOE IaJICHUE.

3. [lpyroe BemecTBO, KOTOPOE SIBISETCS BS3KOHM JKHUAKOCTBIO, — 3T0 cTekno. CTeko He-
OOBIYHO TEM, YTO OHO sIBIIsiETCS aMOP(HBIM TeoM. CTEKIJIO OXJIaXIAeTCsl HACTOIBKO OBICTpO,
YTO IIPH IIEPEXOIE U3 JKUIKOTO B «TBEPIOE» COCTOSHHE, MOJICKYIbI HE MMEIOT BPEMEHH BBI-
CTPOUTHCA B YIOPSJOUCHHYIO KPUCTAJUIMUECKYIO CTPYKTypy. BusyanbHO TBepabIM CTEKIO 1e-
JIAIOT aTOMBI MJIM MOJIEKYJIbI, KOTOpPbIE HACTOJILKO CHIIBHO CKPEIUICHBI APYT € JPYroM XUMHYe-
CKH, YTO OHH HE MOTYT IIPOCKAJIb3BIBATh PSOM C JPYTUMHU. OTCYTCTBHUE YIOPSJIOUCH-
HOW KPUCTAJUTMUECKOH CTPYKTYPBI JeNIaeT CTEKIIO BCE e KUAKHUM, JJaKe KOrJja OHO HaXOAUTCA
B BU3YaJIbHO TBEPJIOM COCTOSIHUH. VIMEHHO M3-3a TOTO, YTO CTEKJIO HAa CaMOM JeJie XHAKOE, B
OKOHHBIX paMax B CTapblX JIOMax XOPOILIO 3aMETHO, YTO CTEKJIa TOHBIIE BBEPXY, YeM BHH3Y.
OTO CBA3aHO C TEM, YTO HEKOTOpast 4acTh CTEKJIa 3a JI0JTUe ToJibl yKe CTeKiIa cBepXy BHM3. [1o-
3TOMY B TaKHX JIOMaX OKHa JpeOe3kar B paMax, Beb BBEPXY OHH yXKe TOHBIIE, YeM IOATOTOB-
JICHHBIN JUIS1 HUX 3a30D.

4. Uto MBI 3HaEM PO BHYTPEHHIO 9acTh 3emin? Ilox 3eMHO KOpOH HAXOAWTCS MaHTHS,
KOTOpasi OTBEYAeT 3a JBMKEHHE TEKTOHMYECKHUX IUIMT M 3eMJIeTpsiCeHus. TBepaas oHa WMIU
xuzakas? Mbl HUKOTIA HE CMOXEM yBHJCTh MaHTHIO HANPAMYIO, HO MOXKeM HaOIIomaTh JIaBy,
KOTOpas SBIIeTCS pacKaleHHBIM KaMHeM. MOXHO IpeJCcTaBUTh, YTO MAHTHS OYCHb HA HEE I0-
x0a. MaHTHUs JOJDKHA OBITh XKUJIKOM, IIOTOMY 4TO €l Hy)HO Teub. Ha camoMm nene — Her, 1mo-
TOMY YTO MAHTHS SIBIISIETCS TBEPABIM TEIOM. BOJHBI ¢ JBUTaTEIBHBIM 3eMICTPSICEHUEM MOTYT
pacrpoCTpaHsATbCs CKBO3b MAHTHIO, HO THU BOJHBI MOTYT IEPEIBUTAThCS CKBO3b MKHMIKOCTH,
YTO SBIACTCS TOATBEPIKACHUEM e TBepHOCTH. Kakum e oOpa3oM TBepablli KaMEHb TedeT?
OTBeT HaXOQUTCS B HEUACAIBHOCTH KPUCTAJIOB, Y KOTOPBIX MOXET HE XBAaTaTh HECKOJbKUX
aTOMOB. BSI3KOCTh MaHTHUHM THOXOAUT Ha BSI3KOCTH CTEKJIA, TOJBKO HAa HECKOJBKO IOPSAKOB
BBIIIC. MaHTHS CTAHOBUTCS MOXO0XA HA XKUAKOCTb, HO TOJIBKO B I'€OJIOTHYECKUE OTPE3KU Bpe-
MeHu. Ilexk — ato
KUAKOCTh, KOTOpask MOXET TeYb TaK MEIJICHHO, YTO KaKETCS TBEPABIM TEJIOM. A MAaHTHS
3eMJIM — 3TO TBEPOE TEJ0, KOTOPOE BeNeT cedsl KaK XKHUIKOCTb, €CIIU MOI0XKIaTh J0CTaTOYHO
JIOJITO.
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5. TBCpJIOCTB U IUTACTHYHOCTh HE MMEET a0COIFOTHOTO 3HAYCHHA, a TOJIBKO OTHOCHUTECIIb-

Hoe. 11 Bce Tena Ha cCaMOM Jiejie OMHOBPEMEHHO JKUAKUE U TBEPABIE.
3. CioBo (coueTaHue CIIOB) HODKHO CTOSATH HA MECTE MPOILyCKa
1) noromy urto 2) HanpuMep

3) unave 4) opHako

4. 3eMJ'IeTpHCGHI/Ie 3aCTaBHJIO aBTOpa TEKCTa 3aAyMaTbCs O

1) XpYIKOCTH 4eI0BEYECKON JKI3HU 2) TBEpLOCTH 3eMIIU
3) Ge301MacHOCTH HACEICHUS 4) mocneICTBUAX IS TUIAaHEThI

5. OcHOBHasi MBICJIb TEKCTA

1) TBepOCTh M IIIACTUYHOCTH — MOHSATHE OTHOCHTEIIBHBIC.
2) JI»xoH MeHHCTOH MPOBOJUT CaMBIH JUIUTEIbHBIA SKCIIEPUMEHT.
3) Ilek 1 CTEKI0 — 3TO TBEPIBIC TElA.
4) Teepable Tea MOTYT BECTHU ce0sI KaK XKUAKHUE.

PELIY EHT — rpaMOTHOCTb YTE€HUS
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1. Ceifuac HaM TPyAHO IPEACTABUTD, YTO TaKas pallHOHAIbHAS U TOYHAs HayKa, KaK Mare-
MaTHKa, B JPEBHOCTH ObliIa TECHO CBA3aHA C Marvel, pelurueil n Jaxe MoCIyKHIa CPeCTBOM
UL IOKa3aTeNbCTBA ydeHHs o OeccMepTun aym. Ho 310 ¢axt, ¥ MbI He MOXEM C HEM HE CUU-
TaThCA.

2. Yucna u cBsA3aHHAs ¢ 9TMM MHCTHKA MMEIOT JUIMHHYIO MCTOPUIO M CBOMMHU KOPHSAMHM
YXOIAT U INTyOOKYIO IPEBHOCTb, XOTA CyeBepusl B OTHOILCHHM HEKOTOPBIX YHCENl, KaK HU3BECT-
HO, He TTepeBelnch 1 noHbHe. OKa3aiu OHH BIUSHHE U HA MHOTHUX JIPEBHETpedecKHX (HIoco-
¢oB, mpexxae Bcero, Ha Iludaropa, mo mpaBy CUMTAIOLIErOCsS OJHHUM M3 OTLOB COBPEMEHHOH
MAaTEeMaTHUKH.

3. TpanuuMoOHHBIE B3DIAABI HAa YMCIA U UX 3HAYEHME B MUPE U B CaMOH >KHU3HH JIIOJEH
ykpemuriny Bepy Iludaropa u ero nocnenopareneil B To, 4TO YKMCIA U YUCIOBbIE OTHOIICHUS
COCTaBIISIIOT OCHOBY BceneHHo 1 Beex Bellei.

4. HaGnroneHust HaJl IEPUOIMYECKU NIPABIUIBHBIM JBIKEHUEM HEOCCHBIX Tell, HaJl PUTMHU-
YECKOIl 10c1e10BaTeIbHOCTBIO CMEHBI IHS M HOUU M BPEMEH I'ofla Yepe3 OIpeeIeHHOE KO-
YECTBO €MHUILl BPEMEHH, YCTAHOBIEHUE COOTHOLIEHHUSI MEX/y BBICOTOM TOHA 3ByYallel CTpy-
HBI U e JUIMHOW — Bce 3To NpuBeso nudaropeilieB kK MbIC/IU, 4YTO MEXAY YUCIOBBIMHU PsiIaMU
U SBJICHUSIMH JIeHCTBUTEIBHOCTH UMEETCS CXOIICTBO, OI00NE, COOTBETCTBHUE.

5. Muctuuecku HacTpoeHHble Nudaropelipl HalIM UCTOYHUK €ero B 00XKECTBEHHBIX
CBOICTBaX YKClIA U YUCIOBBIX PsAfoB. OHM CTaJl TOBOPUTH, YTO BELIU CYIIECTBYIOT KaK I0pa-
saHue yuciaaMm. OTcrofa U Impou3oIes 3HaMeHHuTHIH Te3uc IIudaropa o Tom, 4To Bee cymee
ecTb uhcio. OH 03HaYall, YTO YHUCIIO COCTABIIET OCHOBY CYLECTBOBAaHMS BellEH, X MaTepHIo.
C npyroit cTOpoHEI, MuQaropeiIsl MOHUMAIH YHCIO KaK TO, YTO NMPABHT MUPOM, ONpENeIsIeT
HOpAAOK Belllel U ux orHomenus. Iloatomy uucno, no
Mmuenuo [Tugaropa, ectb 0CHOBa BelleH, HX JyIlIa H PyKOBOSIINH ITPHHIIAIL

6. Kaxxoe u3 uucen umeno Juist nuaropeiIieB COKPOBEHHBIH CMBICT U SBIISIOCH CHMBO-
JIOM KaKMX-JIH00 COLUAIbHO-ITUYECKHX SBJICHUM MM MU(DOIOrHYECKHUX CyIecTB. Yuco niare
03Ha4ano Opak, TaKk Kak ero CyMMa MbICIMIACh KaK Pe3ysIbTaT CIOKEHHS MY>KCKOTO U SKEHCKO-
To Hauall — TPOMKU U ABOUKH, XOTs HEKOTOpble MUGaropeiiibl yTBepKIaiu, 4To Opak — 3TO
YHCIIO WECTh, TO €CTh MY>KCKOE HauaJl0, YMHOKEHHOE Ha JKCHCKOE.

7. Cam xe ITudarop oco6o nmouutan cemepky. OH paccMaTpuBai ee Kak BEpXOBHOE YUCTIO,
KOTOpPOMY IIpH/aBaj POJIb MHPONpABSILIEro Hayajaa, MO0 BCE B MHPE CEMEPUYHO: OCHOBHBIE
cdepbl KOCMOCa, TIEPUOJIBI TOBTOPSIONIUXCS B HEM IIPOIIECCOB, IEPUOABI XKU3HU CYIIECTB MOA-
YUHAIOTCA YUCITy ceMb. CeMepKa sIBIAIach TaKKe CHMBOJIOM CYIbObI U caMoi cy1b0OI.

8. IIpuns x MOKOOHBIM CYXIICHUSIM, MU(AropeHIb! MBITAINCh TOCTHYb TAHHBI MUPa 4epe3
COOTHOULICHUS YUCEN U TeM CaMbIM Jalu HeoOblYalHO CHJIBHBIM TOIYOK Pa3BUTHIO MaTeMaTH-
KH.

9. Iudaropy u ero mocnenoBaTeNIsIM IPUHAIIECKUT OTPOMHBIN PsiJ OTKPHITHH B JaHHOH
006acTu 3HaHUI: OT 3HAMEHUTOH TeOPeMbI 10 OTKPBITHS UPPALMOHANIBHBIX YUCET U HECOU3ME-
PHMBIX BEIUYHH.

10. Ho nanHble nocTikeHUs B 001aCTH MaTeMaTUKH BO3HUKIIM, KaK HU CTPAHHO, HAa OCHO-
B€ BEpBl B PEIUTHO3HO-MUCTUYECKHE CBOMCTBA YUCIIA, TaK YTO MaTeMaTHKa U Marus AefcTBu-
TEJIbHO NPHUXOIATCS HECKOJIBKO CPOIHH APYT APYTY.

6. VYTBepxIEHUE HE COOTBETCTBYET TEKCTY

1) Uncno — nmymia U pyKoBOASIIMI MPUHIKT Belueil.
2) Yucno mpaBUT MHPOM, OIIpesiesIeT HOPAAOK Bellell U UX OTHOIICHUSL.
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3) Umcio cocTaBisieT OCHOBY BCEX BEIICH.
4) O60xecTBICHNE YUCIIa OKA3bIBAJIO BIUSIHUE HA JPEBHEPUMCKUX (Punocodos.

|

. U3 Beex uncen [Tudarop ornasan npeamnodreHue

1) mecrepke 2) nsiTepke 3) neBsiTke 4) cemepke

[~ ]

. Tesuc [luaropa o ToM, 4TO BCe cyliee €CTh YUCI0, O3HAUACT

1) coenunenue co Beenennoit
3) pazmHoOXeHue cede mogoOHbIX

2) paBeHCTBO BCEX Bemiei
4) OCHOBY CyILIECTBOBaHHs BEIEH

N=J

. ConnanbHO-3THIECKOE SIBJICHUC, BbI3BABLICC Y HH@)aropeﬁueB pa3Hornacus

1) 6pak 2) »EHCKOEe Havyalo 3) rapMoHHs 4) cynpba

10. JlaHHOMY TEKCTY MOJXOIUT Ha3BaHHE

1) Marus uucen 2) Yucnosoii psia 3) OcHoBa Berei
4) PauyioHasbHbIE U UPPALMOHAJIbHbIE YUCIIA
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