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Baknble (pu3nyecKkue OTKPbITHA

Ne 1
U3 dero caesana Beceaennas? IlepBbie Bepcun

JlpeBHerpedyeckre MBICIUTEIN 334aBAIMCh BOIIPOCOM O IPUPOJE «IEepBOHAYaIa»: U3 YEro
COCTOSAIT BCE MMEIOLIMECS Ha 3eMJIe peMeThl U BerectBa? IIInpokyio 13BeCTHOCTh IPUOOPESH TeOo-
pun Paneca (624-547 rr. 10 H. 3.), CYUTABLIETO «II€PBOHAYAIOM» Boay. OH yTBep:KJas, 4To BoAa
MOXET «3arycTeBarb», 00pa3ys 3eMJII0; UCTIapAThCS, PeBpalasich B BO3AYX, U Tak Jayee. Tak pox-
JJTMCh TIEPBbIE TOBITKA HAYYHOTO OOBSICHEHHSI MUpA.

B cucreme JIemokputa (ok. 460 r. 10 H. 3. — oK. 370 T. 10 H. 3.) 0cO00€ MECTO 3aHSIIO MIOHSTUE
«aTOM», TO €CTh «HEJETUMBIi». Tak OH IMEHOBaJI MeJIbYaIIyI0 HEAEIMMYIO YAaCTHIly BELECTBA; BCe
TeJa, [0 MHEHUIO JIeMOKpuTa, — pOoCcTO KOMOMHAILIMY aTOMOB, XaOTUYHO JIBUTAIOIIUXCS B IPOCTPAH-
crBe BeeneHHol 1 o0ajaoimx cnocoOHOCTBIO COeIMHATLCSA, (opMuUpys MaTepuio. B cBoeli ocHoBe
9Ta uziest ObUla OATBEPKACHA CITYCTS ThICSUENIETHSI.

Apucrorens (384 1. 10 H. 3. — 322 T. 10 H. 3.) BBeJI B HAY4YHBII 000POT CJIOBO «(pU3UKa» (OT
IPEUYECKOro «(pU3KC» — «IPUPOAa»). [BrKeHre, 0 ero MHEHHIO, BEYHO CYILECTBYET B MUpPE U CBS-
3bIBa€T BOEJMHO Bce Cyllee. A MEepBONPUYMHON 3TOro ABUAKEHUs SBJISETCS BbICIIAs cujia — bor.
[To3Hate npupony, U3y4uTh (PU3MKY — 3HAUUT Pa300paThcsl B IPUUMHAX BCETO MPOUCXOSALIETO.
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[Tpoucxoxnenue Beenennoit

ApHCTOTENb CTOSUT HAa TIO3UIIMAX TeOLIEHTpU3Ma, XapakTepHoro sl yyenoix [peBHent I'pe-
LIMU, — CYUTAJ], UTO 3eMJIsl SIBJISIETCS LIEHTPOM MHUPO3/aHusi. MHOTHE BHIBOJBI BEJIMKOTO YUEHOro (a




B. C. Yepenenuyk. «®Pusuka 0e3 nperpaj. YBieKarelbHble HayuHble (DAKTHI, UCTOPUH, IKCTIEPUMEHTb»

B €ro KHUrax MpeJicTaBlieHa MPAaKTUYECKU BCSI CUCTeMa 3HAHUW TOrO BPEMEHM — JIOTHKA, MOJIUTHKA,
(u3MKa, aCTPOHOMMUS) BIIOC/IENCTBUM ObLITA OMTPOBEPTHYTHI, HO 9TO HE YMAJIsieT ero 3aciyr.

ApucTtoTenb BBeJl B HAyUHBI 0OOPOT CIIOBO «(U3MKa» (OT I'PeYecKkoro —
«TPUPOA»)
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Ne 2
Apxumeq u ero BanHa. IlepBbiil 3aKOH THAPOCTATHKNA

Jlerenna rnacur, yto ogHax el Cupaky3ckuil THpaH ['mepoH nosesies1 Apxumeny NpOBEPUTH
PaboTy MPUIBOPHOTO I0BEIMPA: BIIA/IBIKA MOI03PEBAIT, UTO YaCTh 30JI0Ta, OTITYIIIEHHAS HA M3TOTOBJIE-
HIe BeHIIa, OblIa 3aMeHeHa Ha OoJiee JeIIeBblil MeTaJll ¥ ocesia B pyKax YIIIJIOro MacTepa. Apxumeny
MIPE/ICTOSIIIO ISl Havyasia ONpeiesIuTh 00BbeM KOPOHBI; B 33[yMUMBOCTH OH PEIWJI MPUHSATH BaHHY.
Ona ObuTa HaNoOJIHEeHa 10 KpaeB, U, 3aJe3IIu B BOY, YUEHBIN 4acTh ee paciuleckal o noiy. Hanee
MIPOU30IIIIO TO, YTO OIMCAHO BO MHOXECTBE KHUI: ApXHMeJl BHICKOUMJI U3 BaHHBI U NOMYAJICA 1O
ynuuam, kpuda: «spukal» («Hamen!») A «Haien» paccessHHbII MaTeMaTUK TIEPBbIil 3aKOH THAPO-
cratuku. OH racut: «Bcsikoe Tesno npu norpykeHuu B KUJKOCTb IOTEPSIET B BECE CTOJIBKO, CKOJIBKO
BECUT BBITECHEHHAsl UM KUIKOCTb». Vu, B ©ojiee COBpPEMEHHOM BapHUaHTe, «Ha TeJlo, MOTpyxkeH-
HOE B XUAKOCTb WM Ta3, JEUCTBYET BHITAJIKMBAIOIIAS CUJIA, PABHAS BECY KUJIKOCTH WJIU ra3a B 00b-
eMe MOrpyKEeHHOM YacTH Teja». DTOT 3aKOH MOTOM NOIy4Yus UM Apxumena... «BeltasikuBatomas
cuiia» — Toxe. B Buae (popmyJibl 3TO BBIIVISANT TaK:

FA=pgV,

I7ie P — 9TO TUIOTHOCTh JKUIKOCTU WM Ta3a, ¢ — YCKOPEHHe CBOOOIHOrO najieHus (B CpeHeM
9,8 M/c?), a V — 06beM Tela.

Uem 3aBepImiIach UCTOPUsI ¢ KOPOHOH ? BOJNBIIMHCTBO CXOAUTCS HAa TOM, 4TO ApXUMe[, orpy-
31B €€ B HallOJIHEHHbII BOJIOW COCY/L M 3aMepUB 00BEM BBUIMBILEWCS BOJIbI, & [IOTOM ITOBTOPUB OIIBIT
c OoJee JISTKUMH MeTaJUlaMH, JI0Ka3aJl: I0BeJUp U B caMoM Jieie oOmanyi ['mepona. O ToM, KakoBa
OKazasiach CyJpOa HEUMCTOrO Ha PyKy MacTepa 1 MOTyurJI JiM Kakylo-T10o Harpaay Apxumes, UCTO-
pUs yMaTuMBaeT.

Bcsikoe Teno mpu norpykeHur B JKHIKOCTh TEPSIET B BECe CTOJBKO, CKOJIBKO
BECUT BHITECHEHHAA UM XUIKOCTh

Apxume] 3aBeliajJ HapHCOBaTh Ha CBOeM HaArpoOum Imap,
BNHCAHHBIA B IWJIMHAP, YTOObI NMOTOMKH NOMHHJIH: UX O00BeMBbI M

2
MOBEPXHOCTU COOTHOCATCA KaK /3.
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Ne 3
JlaiiTe MHe TOYKY ONOPHI... H 3epkayno. Hayka u BoiitHa

Eme no HacTymiieHus Haiiei 3pbl (pu3nKa, OObEAVHUBIIKICH C MATEMATUYECKUMHU METOIaMU
UCCJIE0OBaHM S, CUIIbHO TIPOJBUHYJIACH BIIEPE] B pa3Jeiax MEXaHUKHU (M3yUYeHUE IBUKEHUS MaTepH-
QJIbHBIX Tes1) U onTUKU. OCHOBHBIE 3aC/yTH 371ech TpuHamiexat Epkiuay (ok. 325-265 rr. [10 H. 3.)
u Apxumeny. [locneanuii, nponsHecs 3HaMeHUTYI0 pasy «[laiiTe MHE TOUKY ONOPHI, U 51 IEPEBEPHY
3emMtio!», 3aMHTEpPECOBaJl CBOEH caMOyBEpeHHOCTbIO NpaButesist Cupakys. [1o nmpukasy Biajblku Ha
Oeper BBHITAIIWIN OONBIION KOpabib 1 HAOWIM €ro TPIOM Pa3HOOOPa3HBIMH Ipy3aMH. YUEHBIH ke,
COOpYAMB CHCTeMY OJIOKOB M pbIUAroB, P MOMOIIM KaHaTa MPOTAIMI IPOMO3JIKYI0 MaxHUHY MO
oepery. EcTb, paBaa, u Apyroil BapuaHT JiereHIbl: Kopadib HUKaK HE MOIJIA CITYCTHUTh Ha BOOY U
unIb Onarogapss ApXume[y CIpaBHIIUCh C 9TOM 3a/1auei.

B utore Apxumen ¢opmyarpyer 3akoH paBHOBeCHs CWjl Ha peluyare. (Peluar — 310 TBEepnoe
TEJI0, KOTOPOE MOXET BpAIllaThCsl BOKPYT HEMOABUKHOM onopbl.) Fi/F) = bh/l;, nipu atom F1 u F; —
JEWCTBYIOIIME Ha pblyar CWJIbL, a [ v [] — ruieun 3Tux cuil. Pbluar Haxogurcst B paBHOBECUM TOT/a,
KOTJja JeWCTBYIOIIME Ha HETO CUJIBl 0OpaTHO MPOIOPLIMOHAJIBHBI IIedaM cuJl. Y eciiv Mbl XOTUM MeHb-
I11ell CUJION YPaBHOBECUTH OOJIBIIYIO0, HY’KHO YBEJIMUUTH €€ TUIeUO.

[o nerenne, cBOM MEXaHU3MBI, CIIOCOOHBIE MMOAHUMATh U METaTh B/IaJIlb O'POMHbIE BaJIyHBI,
Apxumen npuMeHsu1 Bo Bpems ocaipl Cupaky3 puMJIssHaMM, PUBOJS B CMsATEHUE Bpara. [lpeBHue
VCTOPUKY ONMCHIBAIOT TAKKE YAUBUTEIbHBIE MAIIIMHBI, IPO3BAHHBIE «KOI'TAMU Apxumena». Cyns no
BCEMY, BHEIIIHE OHM HAIIOMUHAJIM TIO'bEMHbIEe KPaHbI M ObUTH MIPeIHA3HAUEHBI 17151 TOTO, YTOOBI 11eT-
JSAThCS KPIOKaMHU 32 O0pTa BpakecKUx Kopaliieil 1 nepeBopaunBaTh UX.

JlaiiTe MHe TOUKY OIOpBHI, U 51 CABUHY 3eMJIIO!

10
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ITamarauk Konepuuky B Topyne (Iosbima)

11
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Ne 4
He cmMennTh g Ham kapTuHy mupa? Hukogaain Konepauk

B 1543 rony B HiopaOepre yBusena cBet kaura «O BpaieHuu HeOecHbIX cep», IepeBepHYB-
I1asi C HOT Ha TOJIOBY Bce MpejcTaBlieHus 00 ycrpoiictBe Beenennoit. Ee aBrop — yuensnii Hukomnaii
Konepnuk (1473—1543) 3asBisut: BoBce He 3eMJis sIBJISIETCS [IEHTpOoM BcenieHHO# (Kak cuuTanoch
Ha NIPOTSDKEHUH TOTyTopa ThICSY J1eT), a ConHIle, BOKPYT KOTOporo odparnaioTcs miaHeTsl. Ero yse-
PEHHOCTh OMUPAJIACh HA JEeCATHIIETUS] HAOMONEHUI, N3MEPEHUI U PacCyeToB.

Tpyn KonepHuka HaHec yaap 1o aBTOPUTETY LIEPKBH, MOAJEPKUBABIIEH CTAPYI0 T€OLEHTPU-
YecKylo cuctemy. Boixon kauru «O BparieHnn HeOecHBIX chep» CUUTAETCS] HAYaJloM Hay4YHOH PeBO-
JIOIIMY, T7I00AJIBHOTO MEPECMOTPa MPEICTABICHUH O 3aKOHAX TIPUPOIbL.

Hannuer Ha nmamstHuke KonepHuky B mosbckom ropoge TopyHs macuT: «CIBUHYBLIMA
3emmo, ocraHoBuBIINIA CONHIE U HEOECa».

12
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Ne §
A Tyt poaniics sxkcnepument! Unen Hukonas Ky3zanckoro

PononauasHIKOM 3KcTiepuMenTa B (pusnke curraercs pusiocod, yaeHbli, O0rocIoB ¥ MOJH-
tuk Hukonait Ky3anckuii (1401-1464). OH craBuiI Ha epBoe MECTO TaKUe METO/Ibl UCCIIeIOBAHNSI,
Kak U3MepeHue U B3BellMBaHue. Tak, yueHblil B3BEIIMBAJ KYCOK JepeBa, 3aTeM CXKUTaJl ero U, B3Be-
CHB 30J1y, BBISICHSLT, KAKOBBI ObLIIM B JIEPEBE JIOJU «IIEPBOIICMEHTOB.

Hukonait Ky3aHckuii, ciejoM 3a aHTUYHBIMU aBTOPaMM, CUUTAJI, YTO 30J1a aHAJIOTUYHA «IIep-
BOBEIIIECTBY» 3eMJIM. BeIunTass W3 MepBOHAYAILHOTO Beca JIEPEBSIHHOTO OpyCKa BeC 30JIbI, YUCHBIN
yTBEPKAAJ, UTO pa3HuUIla OyJeT paBHa Becy «ucrapuBiiencs» Bousl. Hausao? s Hac — na. Ho nep-
BbI€ SKCIICPUMEHTBI, 0€3 KOTOPBIX HbIHE HEBO3MOKHO MIPEICTABUTh HAYKY, ObLIIM UMEHHO TaKUMHU.

13
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Ne 6
Cnop uepe3 Beka: Apucroretns u I'amiien

Nranbsuckuii pusuk u actpoHom [amaneo amaneit (1564—1642) Obl1 n3BeCTeH Kak HEYTOMU-
MBI TTPOMAraHANCT reJIMOIeHTpUYeckol cuctembl Korepauka. K Hemanomy criimcky ero coOCTBeH-
HBIX 3aC/IyT OTHOCSITCSl TepBoe HaOmoeHne B TesecKomn miaHeTsl CaTypH, OTKPHITHE CITyTHUKOB
Onurepa, rop Ha JlyHe u nsiren Ha ConHile, n300peTeHre TepMOMETpa, UCCIIeIOBaHNUE TIEPUOIOB
KoJieOaHM ST MasITHUKOB.

B ommuume ot Apucrotensi, yTBEpKAABIIIEro, YTO TSIKeJIbIe Tella MafaioT ObICTpee, YeM JIeTKue,
laymmieid cumTast, 9YTo P OTCYTCTBUM COMPOTHUBIIEHUS BO3AyXa Tesa OyayT Majgath ¢ OAMHAKOBBIM
YCKOpEHHEM He3aBUCUMO OT MX Macchl. OmpoBeprai OH U IPyroi Te3uc APeBHErPeYeCcKOro MbICITH-
TeJIs — O TOM, YTO JBMKEHUE TTPOUCXOUT, JIUIIL TTOKA UMeeTCsl CHIa, «Io0yKaatommas» ero. [1o MHe-
Huto [anmies, B OTCYTCTBHE KaKWX-TMOO BHEITHUX CHJI TeJIo OyleT JIMOO MOKOUTHCS, JIMOO PaBHO-
MEpHO JIBUraThcsl. ITO 3as1BJI€HNE BOILIO B (PU3UYECKYIO0 HAyKy KaK 3aKOH MHEPIIUH.

14
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Tak:xe, yrBepxkaan [anmuieit, B ycIOBHSAX CBOOOTHOTO MajieHus Tesa (Korja Ha Hero JISHCTByeT
TOJILKO CUJIA TSKECTH) YCKOPeHHe Oy/IeT MOCTOSTHHBIM, CKOPOCTh OyeT HapacTaTh MPOMOPIIMOHATEHO
Bpemenu. CoracHo JiereHze, [amuieit copackiBai ¢ BepimHbl [T3aHCKON OAlllHU MPEIMETHl pa3-
HOU Macchl, 3amMepsisi CKOPOCTb UX TafeHus1. Ha camoM ke fiesie oH mosb30Basics 0ojiee KOMIAKTHBIM
MHCTPYMEHTAapHeM Harofgoove NepeBsIHHBIX KeJOOOB M CKATHIBABIIMXCS MO HUM miapoB. [anueit
O6paTI/I)I BHUMAaHHUEC, YTO CKOPOCTb IapHKa, KaTAMICrocs 110 HaKJIOHHOU IIJIOCKOCTU, HUKAK HE 3aBU-
CHT OT yIJIa HaKJIOHa, HO HAIIPSIMYIO 3aBHICUT OT BBICOTBI, C KOTOPOM IMApUK MoKaTmics. Macca xe
ero poJii He UTpaerT.

BOF HE MCHEE OTKprBaeTCﬂ HaM B SABJICHUAX HpI/IpO,[lbI, HEXEJ/IN B pet{ax
Casregnoro nucanusd. — [amwieo [amnnen

16
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Ne 7
A6a0Kk0 ynaao. A gaapine? 3aK0H BCEMHPHOTO TSTOTEHHS

Hcropust o Tom, Kak 10J10K0O, yraBliiee Ha rojioBy BeukoMy yueHomy Mcaaky Hetotony (1643—
1727), cnpoBOLIMPOBAJIO OYEPEHOE OTKPHITUE, U3BeCTHA MHOTUM. HO B ueM CyTh 9TOr0 OTKpBITHS?

3agonro 10 HeloToHa yuyeHblid MUp 3aJaBajicsl BOIIPOCAMM: IOYEMY IIJIAHETHI, ABHKYILMECS
110 CBOMM OpOUTaM, CTPOro COOIONAIOT MOPSIOK M HE PA3JIeTaloTCs XaOTUYHO B pa3Hble CTOPOHBI?
[Touemy mpeaMeThl, MOAOPOIIIEHHbIE BBEPX, HEM3MEHHO MagaloT Ha 3eMimio? Yem 0OyCIOBIEHbI 3TH
3aKOHOMEPHOCTH?

U eme B Havane X VI cronerus (Harnpumep, KonepHukom) ObUTH BBICKA3aHbI TIPEATIONOKEHHUS
O CyILIECTBOBAaHUM HEKOEH OOXECTBEHHOH CHJIBI, OT KOTOPOW 3aBHCAT (popMa IUIAHET M UX B3aMM-
Hoe pacroyiokeHre. HbI0TOH He pocTo 0OOCHOBBIBAET HUACI0 O TOM, YTO BCe HeOecHbIe Tesla o0a-
JAI0T CIIOCOOHOCTHIO MPUTSKEHUS, HO M CBOAUT BCE TEOPHU K JIOTUYHOW W JIOCTYIHOM (hopmyJie.
WTak, 3ak0H BceMUpHOTO TAroTeHusi HploToHa 3ByunT crienyiommm oopazom: «Criia rpaBUTalMOH-
HOT'O MPUTSKEHUs MEXKIY JABYMSI MaTepyuaslbHbIMU TOYKaMU MAacChl m1] U My, Pa3/ieIeHHbIMUA pac-
CTOSIHHEM F, IPOMOPIHOHATbHA 00EUM MaccaM U 0OpPaTHO MPOMOPIMOHAIBHA KBA/IPATY PACCTOSIHUS
MEX1y HUMU»:

- G (my X my)

=

F

[Tpu 3ToM G — Tak Ha3biBaeMas rpaBUTAIIMOHHAS MTOCTOSIHHASI, pPaBHAsI 6,67384(80)10_11 M/

(xr 02).

Takum 06pa3om, 3Hast MACChI TeJT M PACCTOSTHUE MKy HUMH, Mbl MOXEM BBIUKCIIUTD JICVCTBY-
IONIYI0 Ha HUX cuty nputspkeHnsi! Ho, koHeuHo, Ooiee nim MeHee 3aMeTHa OHa Oy/IeT JIUIIb B OTHO-
IIEHUH TeJ1 OOJIBIION MACCHI.

I'enniti — »3TO TeprieHWEe MBICIA, COCPEJOTOYEHHOM B W3BECTHOM
Hanpasyienud. — Mcaak HeiotoH

I'paBuTanus omnpejaeJisieT BbICOTY BO3BBINIEHHOCTEl Ha IUIaHeTe.
ITo3TOMy 3eMHBbIE TOPBI HE MOTYT OBITH BhilIe 15 KHIOMETPOB.

17
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Ne 8
«/laBsamas atmocdepa». Toppudesm u ero H3bICKaHUS

B apesHocTn Apucrorens yrBepxgan: Bo3ayx He uMmeer Beca. Ho B XVII cronerun yueHuk
lammnes DBanmxenucta Toppuderum (1608—1647) nokazan odparHoe!

Emy He aBas mokost BOIpOC: MOYEMY B MEXaHM3Max, OCHALIEHHBIX HACOCAMM, BO/IA MIOJHUMA-
€TCsl JIUIIIb JIO ONPE/ICTICHHON BHICOTHI?

B 1644 romy ObLI MOCTABJICH OITBIT, BOMIESAIINAN BO BCE yUeOHUKU (DUBHUKU: B CTEKJITHHYIO TPY-
OOUKy JJIMHOW OKOJIO MeTpa ObUla HaJIUTa PTYTh. MccraenoBaresb, «3aTKHYB» MAJbIIEM OTKPBITHIN
KOHEII TPYOKH, OIyCTHJI €ro B HATIOJTHEHHBIN PTYTHIO COCYIl M OTKPbLT OTBepcTre. HIuTo He mpensit-
CTBOBAJIO BEILIECTBY BHITEKATh U3 TPYOKH, HO YPOBEHb PTYTHOTO CTOJI0A 3aCTHUT HA OTMeTKe 760 Mui-
auMeTpoB. CTano OYeBUIHO, YTO OKPYXKAIOIIMI HAC BO3LyX UMEET BEC: OH JaBUT Ha MOBEPXHOCTDb
KUAKOCTH B COCY/IE U MEIIaeT BbUIMBATHCS TOM €€ YacTh, KOTopasi HAXOIUTCS B TPyOKe.
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Ne 9
Poxaenne csera: Bepcuu oT HeroTrona 1o XX Beka

Uro takoe cBer? Kak U rnouemy oH BO3HMKaeT? — 3TH BOIIPOCHI BOJIHOBAJIM €€ aHTUYHBIX
uccnenoBareseid. Ho cuctematnieckoe nzydeHue npupojsl CBeTa Hadasloch Toibko B X VII cronerum.

HNcaak HpI0TOH BBICTYTINII C TAK Ha3bIBAEMOM KOPITYCKYJISIPHOM TE€OpHEH CBETa, 3as5BUB, UTO CBET
COCTOUT M3 KPOIIEYHBIX YaCTUYEK, KOTOPbIE UCITYCKAEeT CBeTsIeecs Teno. Korma 3Tu yacTuuku (v
KOPITYCKYJIBI) [TOTIA/IAI0T B HALU [J1a3, 3TO 3aCTaBJIsIeT HAC YBU/IETh UICTOYHMK CBeTa. Takxke, 10 MHEHUIO
HeioToHa, KOpIycKysbl UMEIOT pa3Hble pa3mepsl. I B 3aBUCMMOCTH OT TOTO, KakKue KOPITYCKYJIbl —
OOoMBIIINE UM TIOMEJTbYEe — MOMAJIH B 17143, Mbl YBU/IUM TOT WJIM MHOM IIBET.

[Noutn ogHOBpeMeHHO ¢ padotamMu HploToHa BbIesn « TpakTaT 0 cBeTe» roJUIaHICKOro (PU3MKa
Xpucruana [oitrenca (1629-1695), B KOTOpom yTBEp:KAAJIOCh: CBET — BOJIHOBOE siBJIeHUE. B OKpy-
XKaroleM «3(upe» pacrpoCTPaHSIOTCS YIPYTUe UMITYJIbChI: CBET €CTh MOA00NE IEKTPOMarHUTHOM
BOJTHBL.
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Kopnyckysb! i BosiHb1?

006 snexTpomarauTHOM mpupone ceera mucan k. Makcemn (1831-1879), a X. Jlopeniy
(1853—-1928) yTBepxkian, 4To MEKTPOHBI, SIBJSIIONIMECS COCTABHOM YacThl0 aTOMOB, MOTYT Kak
norJIonarh, Tak U UCIyckarh cBeT. B camom Hauane XX Beka M. Ilnank (1858-1947) u A. Diin-
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mreiiH (1879-1955) o6ocHOBaIM KBAaHTOBYIO TEOPHIO, COJIACHO KOTOPOU BEIIECTBO M3TyJaeT CBET
MOPLMSIMY, WK KBaHTaMH. B ceropHsmHel Hayke nodeuaa Bepcusi, COrJIaCHO KOTOPOW KOPITYCKY-
JIApHaA ¥ BOJIHOBaA TCOPHU BIIOJIHE MOTI'YT 6LITI) COBMCIICHBI.

A CKOpOCTh CBeTa BIepBble u3Mepu garckuii actpoHom One Pémep (1644—1710): mo ero
pacyeram, oHa cocrasiisiia okono 220 000 km/c (coBpeMeHHbIE JIaHHbIE HECKOJIBKO MHBIE — OKOJIO
300 000 km/c.)

OcHoBHas pustocopckast IEHHOCTh (PU3UKU B TOM, UTO OHA IA€T MO3TY HEUTO
ONPEJENCHHOE, HA YTO MOKHO MOJIOKUThCA. — K. Makcsesu
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Ne 10
«Kpyropopor» 3Hepruu: 3aK0HbI TEPMOANHAMHUAKH

B npomiom «kHUBOI CHIIOM» UMEHOBAJIM PE3YJIbTaT JEUCTBUS, TPOU3BOIMMOrO JBMKYIIMMCS
tesioM. [otdpun Jlerionun (1646—1716) onpenesnsit 3Ty BEIMIUHY KaK TPOU3BE/IeHNe MACChI TeJla Ha
KBajpaT ero ckopoctu. bpuranckuii pusuk Tomac KO (1773-1829) npeanoxusi BMECTO «CHJIbI»
WCIIOJIb30BATh TEPMUH «IHEPTUs» (OT JIAT. «AEATETBHOCTh», «MOILb» ).

B XIX Beke OKOHYATEIbHO CJI0KWINCH JBA MMOHATHS: SHEPrUsi KHHETUYECKAs M SHEPTU s IOTEH-
LuajibHas. B nepBoMm cityuae SHeprusi BO3HUKAET MPU ABUKEHUM — HAITPUMEP, TEKYILasl BOa BEPTUT
JKEpPHOBA W TIPEBpaIllaeT 3epHO B MYyKY, paboTaioliee cBEepiIo CTaHKa 3aCTaBJIsET ero JeTalu Harpe-
BaTbCs. Bo BTOpOM ke pedb UAET O TOU SHEPruH, KOTOPOM 00IaAaI0T MPEAMETHl B COCTOSIHUH MOKOSI:
CKa’keM, MOJIBEIIEHHBIN Ha Tpoce Tpy3, Oyayuu cOpOIIeH Ha 3eMITI0, MOXET CIesiaTh B Hel yrimyone-
HUE.

B cepenune XIX Beka yuennlid Ixeiimc [Ixoyns (1818—1889), craBs OnbITH MO MOTYYEHUIO
TeIUIa B X0 MEXaHWYECKON paboThl, ClesIall BHIBO/: OIUH BUJ] SHEPTUH MOKET NIEPEXOUTh B APY-
roii. Tak mosiBUIach TEPMOAMHAMUKA — pa3zien (PU3UKH, M3YYalOIIUil BO3MOKHOCTH M CIIOCOOBI Tiepe-
Ja4yu ¥ TpeBpauieHus sHeprun. Y nepseiii ee 3aKoH (OH K€ — 3aKOH COXPAHEHUsI SHEPIUH) [JIACUT:
SHeprusi He BO3HUKAET U3 HUOTKYJa M HE YXOAMT B HUKYyJa! B 3aMKHYTOIl cucTeMe ee KOJIM4eCcTBO
ocraercsi NoCTosIHHBIM. BTopoii 3akoH, chopmynupoBanHbiil Pynonbspom Kiayzuycom (1822-1888),
KOHCTaTUpPYeT: MpU JII0OOM SHEPreTUYeckoM OOMeHe WM MPeoOpa3oBaHuM (HAIprMep, NPy KUIIs-
YEHUH BOJbI) YaCTh SHEPTrUM Oy/eT MOTepsIHa.

JleiicTBUTEIbHBIE OOraTCTBA YEIOBEUECTBA — ITO UCKYCCTBA M HAYKU. TO TO,
YTO OTIIMYACT 6OJII)LHC BCEro JIIOL[Cﬁ OT JXMBOTHBIX U HWBUJIM30BAHHBLIC HAPOAbI OT
BapBapoB. — ['otdpua JlerOHuI
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Mexanuveckuil kanopumetp xoyis
C nomorsio 3Toro npudopa OblIa orpezeneHa 3aBUCUMOCTh MEKIY padOTOH 1 TETIOTOM
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Ne 11
«SHTApHOCTB» — 3TO HHTEPECHO. SIBJIeHIE PJIeKTPHIECTBA

Eme B VII Beke 1o Hameid apsl rpedeckuii puiocod u yuensiii Panec Muserckuit o0paTut
BHUMaHMe, YTO €CJIM IOTEPETh KJIOYKOM IIEPCTU KYCOK SIHTApsI (€0 TPEKH Ha3bIBATIHM «3JIEKTPOHOM ),
TO OH HauyHeT MPUTATMBaTh K ceOe MIEPCTMHKU U Mpodylo Meoub. Ho Torma ydeHsle He MOILIH
JaJibliie KOHCTaTauu (pakra.

Bo Bropoii monosuHe X VI cronerus anrmmvyanud Ywibsam [mnsOept (1544—1603) B cBoeit
kHUre «O MarHuTe, MarHUTHBIX TeJlaX U OOJBIIIOM MarHuTe — 3eMJIe» UCTIONb30BAl TEPMUH «3JIeK-
TPUYECTBO» — TO €CTh, JIOCTIOBHO, «STHTAPHOCTh». DNEKTpuIeckuMu [ mpOepT UMeHOBa Teia, KOTO-
pble TONOOHO SIHTAPIO TIOC/Ie HATU PaHHsI PHOOPETATIM CIOCOOHOCTh MPUTSATUBATD MEJIKUE PEIMETHI.
Tak:xe OH MPeIOIOKUII, YTO 3eMJIsl TIO CBOEH CYTH MPEICTABIISAET OOJBIION MarHuT. Tak OblIa 3aJ10-
’KE€Ha OCHOBA JJIs1 MICCIIEJOBAHM I HEOT PAHMUEHHBIX BO3MOKHOCTEH JIEKTPUYECTBA.

B nepoii Tpetn X VIII Beka anrnuiickuil yuensiii Ctusen I'peit (1666—1736) ycraHoBuII, UTO
HEKOTOpbIe MaTepUaIIbl CIIOCOOHBI HE TOJIBKO «3JIEKTPU30BAThCS», HO M TepeaaBaTh MOTyUYeHHBIH
3apsiJ Ha JOBOJIBHO O0JIbIIIOe paccTosiHue. Tak ObUIO OTKPHITO siBJIeHMe TIpoBoauMocTH. Kpome Toro,
I'peit oOpaTni1 BHUMaHKe, YTO HEKOTOPHBIE BEIIECTBA STOW CIIOCOOHOCTHIO HE 00J1aJal0T — TAKUM 00pa-
30M, B HayKy ObLJIM BBE/ICHbI IOHATHSI TPOBOIHUKA U U30JISITOPA.

ApkuM MpOABJIEHUEM INEKTPUYECTBA B MPUPOLE CIYyXKAaT MOJIHUH,
NEKTpUYecKasi MpUpoaa KOTopsix Obuia yctaHosneHa B X VIII Beke.

Ppannysckuit ecrecrsoucnbitarens Hlapne @pancya dode (1698—1739) zamerni, uyto uHO-
I71a HA2JIeKTPU30BAHHbIE TIPEIMETHl IPUTATMBAIOTCS IPYT K APYTY, a MHOIA — OTTAJKUBAIOTCS: TaK
BO3HMKJIO IIPE/ICTABJIEHUE O MOJIOKUTESbHBIX U OTPULIATESIbHBIX 3apsiiax.

bJia’keHCTBO TeJia — B 3/I0pOBb€, 0JIa’KEHCTBO yMa — B 3HAHHH. —
dajec Muierckun
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Ne 12
BaHKH 1 CTOJOBI: COXPAHUTH DJIEKTPUIECKHH 3apsa!

B cepeanne XVIII cronerus uccine1oBaHus J€KTPUYECTBA IIUIM BO MHOIMX cTpaHax. I'oyuian-
nen [Turep Ban MymieHopyk (1692—1761) co3nan «J1eiieHcKylo 0aHKy», CIOCOOHYI0 HAaKarlTMBAaTh
NEKTPUUECKUI 3apsijl, TOPOKIaeMblil TpeHreM. B Poccuu ormbITh ¢ aTMOC(EpHBIM IEKTPUIECTBOM
nipoBoain Muxann BacuiseBud JlomonocoB (1711-1765) u I'eopr Puxman (1711-1753) — noru6-
LM OT yJapa MOJIHUY IIPH TOTBITKE «IIOWMAaTh» €e.

B 1800 romy uranbsiHCKMil yueHblii Aneccanapo Bombra (1745-1827) npennonoxu, 4to
BEIIIECTBA MOTYT SIBJISATHCSI HE TOJIbKO MPOBOJAHMKAMU, HO ¥ UCTOUHUKAMHU TOKA, U CO3/1aJl NEPBHIH B
MUpE TeHepaTop: KPYKOUKH, U3TOTOBJIEHHbIE U3 JIBYX Pa3HBIX METAJLIOB, CKJIAJbIBAJIMCH CTOMKON U
riepecIauBaIiCh TKaHBIO WM OyMaroi, MPONMUTAHHBIMU COJIEHOW BOJOH JIMOO CONEBBIM PACTBOPOM.
Ecnm nccnenoBaresb Kacaicsi IpOBOJIOKH, COETUHSBINEH 1Ba KOHIIA «BOJBTOBA CTOJIOA», OH OIILYIIIAT
YyBCTBUTEJIbHOE TIOKAJIbIBaHKE. TO ecTh XUMHUYECKasi SHEPrusl MpeBpaIiaiach B JEKTPHUECKYIO!
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Auneccanipo Bosnbra

B nauvane XIX cronervsi nosIBUIKCH MEPBbIE UCCIIEIOBAHMS, 3asBUBIINE O CBS3U JIEKTpUYE-
CTBA M MarHeTU3Ma: HalpuMep, CTPesiKa KOMITaca OTKJIOHSIIACh, KOTa PSAJIOM C Held 3aMbIKaJId TIeTh
«BOJIbTOBA cTONOA». B 1820 rony ¢panity3ckuit yuensiii Aunpe-Mapu Amriep (1775-1836) nokazan:
MHTEHCUBHOCTh MAarHUTHOTO JIEUCTBUS CBSI3aHA C MHTEHCUBHOCTBIO JIEKTPUUECTBA, U BBEJI MOHSTHUS
«3NEKTPUYECKUI TOK» M «Cujia ToKa». CyTh JIEKTPUYECKOTO TOKA B TOM, YTO MO MPOBOIHUKY OT
VCTOYHHUKA B CTOPOHY «TIOTPEOUTENSI TOKa» IBIKETCS IOTOK HEKMX 3apsKEHHBIX YaCTHII.

Enunania 1ol critel B 4eCTh UCCieoBaTelis Oblla Ha3BaHa aMITEPOM.

Envnuna nuaMmepeHus a1eKTpUiecKoro HarpsikeHust UMeHyeTcsi «BoibT» — B
3HAK MPU3HAHUA 3aciyr Ajieccanpo Bosbrel
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Ne 13
Iloae, 31eKTpOMAarHuTHOE MoJe... UTo 3TO Takoe?

Ha npoTskeHUn MHOTHX JIET UCCIIeI0BaTeIN HAaOMoJaIM B 1a00PaTOPHUsIX BOSHUKHOBEHUE Mar-
HUTHOTO OIS BCJIGACTBHE «Pa0OThI» MeKTpruecTBa. Ho MOKHO JIM TIOMTH IO IPYroMy My TH — MOJTY-
YUTDb IJICKTPUICCTBO NNYTEM CO3JaHUSA MArHUTHOI'O moss?

B 1831 rony anrumiickuii yuensiii Maiiki ®@apaneit (1791-1867) nokazas, 4To 3TO BO3MOKHO.
Pacrosnio’xB MpOBOJIOKY MeEX/y MOMIOCAMH MAarHuTa, YYeHbl HaOmonas, Kak NMpu MpUOIKeHUH
MIPOBOJIOKH K TOJTIOCAM B Hell BO3HMKaeT ToK. OH CTajl OCHOBOIOJIOKHUKOM YUeHus1 00 /IeKTpomar-
HUTHOM I10JIe: CYTh €r0 B TOM, YTO MAarHETHU3M M JEKTPUUYECTBO HE TOJIBKO CIIOCOOHBI MOPOXKIATH
APYT APYyra, HO U B 1I€JIOM IIPEACTABIISAIOT COOOH eUHYIO CYIIHOCTb, I10-PA3HOMY IPOSIBIISIIOLIYIOCS B
pas3HbIx ycnoBusix. Yyts nozxe 3emisk Papanes Jxeitme Kinepk MakcBesut npuaan 3TUM TeOpUsaM
3aBEepILEHHOCTb, MTOAPOOHO OMUCcaB OOJNBIIMHCTBO MPOLIECCOB B BU/IE YPaBHEHUH U (popMyIL.
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Ne 14
B Hem ecth n3romunka! /[xxon Tomcon o ctpoeHnn aroma

Kak y:xe roBopuiioch BblllI€, IOHATUE «aTOM» CYIIECTBOBaJO ele B [peBHeit ['petiun, HO uaeu
JleMokpuTa, BBEAIIEro B 00OPOT 3TOT TEPMUH, TOTA HE MOMYUMIIN Pa3BUTHS.

Muxann BacuibeBrd JIOMOHOCOB THCaI, UTO JTI0OOE BEIIECTBO COCTOUT M3 KOPIYCKYJT (Tak OH
MMEHOBAJI MOJIEKYJIBI) M JIEMEHTOB (TO ecTh aToMOB). OH TakXke BbICKa3asl MPeoIoKeHe O TOM,
YTO 9YaCTHIbI HAXOOATCA B «KOJIOBPATHOM», TO €CTh BpallIaTCJIbHOM, JIBHUKCHHWU.

B xonie XIX Beka anrmuiickuii pusuk [Ixozed dxon Tomcon (1856—1940) 3asBuit: atom He
SIBJISIETCS] HAMMEHBIIIEH YacTUlIed BEIeCTBa, KaK CYMTaIoCh paHee. OH BBIJEIWI B COCTaBe aTomMa
ere Oojiee MeJIKMe COCTaBJISIONINe, KOTOphIe TOMyYrId Ha3BaHue eKTpoHOB. [To Mueruio ToMm-
COHa, OTPUIIATENILHO 3apsKEHHbBIC JIEKTPOHBI PACIIONAraloTcsl B aToMe, 00JIaJaloIeM MOI0KUTe b-
HBIM 3aps1/IOM, TPUMEPHO TaK ke, KaK U3IOMUHKH B KEKCE.
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DNEeKTPOHBI
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Ne 15
B nouckax sinep. OtrkpoiTe IpHecta Pezepdopaa

Apnecta Pesepdopna (1871-1937) umeHyioT «oTHOM siiepHOM (pu3MKK». OJHAX Bl OH MPO-
BeJI IOKa3aTe IbHBIN OIBIT: HAIPABUJI IIOTOK PAAMOAKTUBHBIX aJTb(pa-uyacTUIl Ha JIUCT 30J10TOU (POJIbIH.
Pesynbrar okazasicss HEOKUJAHHBIM: HEKOTOPBIE YACTUIIBI OTCKAKMBAJIU OT JIUCTA; 3TO SIBHO CBUJIE-
TEJILCTBOBAJIO, YTO aTOMbI HE CTOJIb OAHOPO/IHBI, KaK YUeHbIe JyMajd paHee.

Teopus «kekca ¢ U3I0MOM» MOTepIesia MopaxkeHue: CTajio MOHSATHO, YTO BHYTPH aTOMa €CTh He
TOJIBKO PAaBHOMEPHO paclipe/ie/ieHHbIE B HEM JIEKTPOHBI-«U3I0OMUHKW», HO U HEKOE TJIOTHOE Bellle-
ctBO — Pesepdopn HazBasn ero sapoM. Aapo HeceT MONOKUTENbHBIN 3apsijl, TOrAa KakK JIEKTPOHBI
3apsKeHbl oTpunaresibHo. OHU BpallaloTcs BOKPYT s/pa, Kak miaHeTsl BOKpYr Connua. [Tostomy
HOBasi MOJIeJTb aTOMa ObUIa Ha3BaHa «TUIaHeTapHO». Ha 3ToM mnccienoBaHms aToMa He 3aBepIIvIINCH:
OHU BHIIIUTM HA HOBBIN YPOBEHb.
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«ITnanerapHas» mozaesb aToMa
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Bce otHocureabHo. Teopust AnbOepra DiHIITEHHA

B nauane XX cronerus 6naromapss Anpoepry DiiHireiHy (1879-1955) mpousomuia ouepes-
Hasl PEBOJIIONIMSI B HAYKe: YCTOSIBINASICS KapTHHA MUPA, B KOTOPOM BpeMsi BO Bceil BeenleHHOM TekJ1o
O/IMHAKOBO U TPOCTPAHCTBO TaKKe M3MEPSJIOCh MO OOIIMM 3aKOHAM, MpeTepresia 3HaYuTeTbHbIe
V3MEHEHUS.

DUHINTENH 3asBUJI: BCE OTHOCUTENBHO, TPOCTPAHCTBO U BPEMsI HEPA3PbIBHO CBS3aHbBI CO CKO-
pocTbio. Yem ObicTpee Bbl OyJeTe ABUTATLCS, TeEM MelIeHHee Oy/IeT /1711 Bac THYThCs BpeMst! Takum
00pa3oM, KOCMOHABT, ITyTEeNIECTBOBABIINI BO BcelleHHOM cO CKOPOCTHIO, IPUOIMIKAIOIIEHCS K CKO-
pOCTH CBeTa, TI0 BO3BpAIllEeHNH Ha 3eMJII0 OyIeT MOJIoke, 4YeM ero Opar-OmusHerl. [louemy MMeHHO
CKOPOCTb CBETa CTaJla B TEOPHUH OTHOCHUTEIIBHOCTU «TOUKOM OTcUYeTa»? YCTaHOBJICHO, YTO OHA OfIM-
HAKOBa B JTIOOOW CUCTEMe KOOPIHMHAT.

[Nonyyaetcst, 4TO eciy HaM yAACTCS IOCTUTHYTh CKOPOCTH, PABHOM CKOPOCTHU CBETa, TO BPeMsI
IJTs1 HAC OCTAHOBUTCSI COBCEM, a €CJIU MPEBBICUTH 3TY CKOPOCTh, TO OHO MOBEpHET BersATh! Hackombko
9TO peasibHO?

34



B. C. UYepernenuyk. «®Pwusmka 6e3 rnperpaj. YBiekaTeabHble HaydHbIe (PaKThl, ICTOPUH, SKCIIEPUMEHTBI»

)
E =mc”

OTBEeTUTH Ha 3TOT BOIIPOC IIOMOXKET CaMasd U3BECTHAA B MHUPE (pOpMy.]'Ia, TAKXXC BBCICHHAA B

Hay4YHbId 000pOT DiHIITeHHOM: E = mc?, e E — SHEPIrUsl IBMKYILErocsi OObeKTa, M — ero Macca,
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a ¢ — CKOpOCTh CBeTa B Bakyyme. To ecTb uem ObIcTpee IBUKETCS OObEKT, TeM TsiKeliee OH Oy[er.
CooTBeTcTBeHHO, dHeprus E, HeoOxomuMasi [Isl TOro, YToObl 0OECIIeUnTh JIBMXKEHHE, ToXe Oyaer
Bo3pactath. [Ipr qOCTUREHNH CKOPOCTH CBETa Macca CTaHeT OECKOHEUHOM M MOTpeOyeTcs: CTOMb ke
OeckoneuHas sueprus. ClieoBaTebHO, IBUTaThCsI CO CKOPOCTBIO CBETa MOXKET TOJILKO CaM CBET, TaK
KaK MacChl OH HE UMeEET.

OCHOBBI TEOPUM OTHOCUTETLHOCTH ObLTU U3JIOXKEHBI B CTaThe DUHIITeHa «K
EKTPOJUHAMUKE JIBUKYLIMXCS TeJl», Beieawen B 1905 rony

36



B. C. Yepenenuyk. «®usuka Oe3 nperpaj. YBieKaTe/lIbHble HAyUHblE (DaKThl, UCTOPUU, IKCIIEPUMEHTBI»

Pusuka MaKpomMupa

Ne 17
IIpuauBbl, OTJIUBHI... UTO UX BHI3BIBAET?

N Connue, u JlyHa BO3AEHUCTBYIOT Ha BCe HaxoAslleecs Ha 3eMJle COIIACHO HbIOTOHOBCKOMY
3aKOHY BCEMHPHOTO TroTeHus. Yem Omke K HEOECHOMY TeJly YY4acTOK 3eMHOM TIOBEPXHOCTH, TEM
CHJIbHEE JICTBYET Ha HeM cuJla puTsikeHus. COOTBETCTBEHHO, HA TOM YUacTKe BOJIa Kak Obl «CTpe-
mutcsi» K Conaiy oo JlyHe n HaumHaetcst mpuimB. Ha Toii cTopoHe Harieil riaHeTsl, KoTopasi B
9TO BpeMsI MAaKCUMAJIbHO y/lajieHa, COOTBETCTBEHHO, B 3TO BpeMsl UJIET OTIIUB.

«COJHEUHBIN» U «JTyHHBIA» MPUJIUBBI MOTYT COBMAJATh UM HE COBMAAATh (B 3aBUCMOCTHU OT
pacnionoxenus Jlynsl 1 CoJiHIIA): B CTydae COBIAJCHHS MPHUJIKMB TMOTydYaeTcss HauOosiee BHICOKUM.
Kak Hu crpanHo, JIyHa, HecMOTpsI Ha CBOM HEOOJIBIIKE pa3Mephl, OKa3bIBaeT OOJIbIICe BIUSHUE, YEM
ConHiie, — Belb OHA HAXOOUTCA Onrke K 3emie!

Bricora npuirBa — BEJIMUMHA HECTIOCTOSTHHAA
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Ne 18
MasTHuk ®yKo: U BCe — TAKH 3eMJIsSI BEepTUTCS!

B 1851 rony B 3manuu [lanteona B [Napuike mosiBuiiock HeoObaHOE coopyxeHue. Ynen [Taprxk-
ckoil Akazemuu Hayk, ¢pusuk JKan bepnap Jleon ®yko (1819-1868) nmoasecun Kk KOHCTPYKUMAM
KyIoJia MasiTHUK 3a0CTpeHHOM (popMbl BecoM 28 KmorpaMMoB. Ha 1oy OblT HACHINAH TECOK, a
JUTIHY ITPOBOJIOKH, Ha KOTOPOU MasiTHUK ObUIT OABeEIIeH (67 METPOB), paCCUMTAIIN TaK, YTOOBI OCTpHUE
OCTaBJISUIO Ha Tiecke ciieqpl. OqHO KomeOaHne MasTHUK coBepInat 3a 16 cekyHn; ObUIO BUIHO, YTO
Ka’K/Iblii HOBBII CJIE/l Ha TIeCKe CMEIAeTCsl OYTH Ha 3 MUJUIMMETPA 110 CPABHEHUIO C MTPEAbIILY VM.
Takum 0Opa3oM, MIOCKOCTh KoJeOaHus1 TOBOPAYMBAJIACH B CTOPOHY, IIPOTHBOMOJIOKHYIO HaIllpaBie-
HUIO BpaieHus: 3emid. Ho MasTHUK coBepiiajl JBUKEHUsSI TOJBKO B OJHOMW IIOCKOCTU! 3HAUUT,
MOBOPAYMBAJICS] HE OH, 4 HAYEPUYEHHBIN Ha T0JIy KPYT — [IOBOPAYMBAJICS] BMECTE C TJIAHETOM 3eMIIsl.

CBeT He HMeeT Macchl, HO IMEET BeC. ITO 3HAYHNT, UYTO CBET MOKHO
H30THYTb MO/ J€CTBHEM CHJIbI TSZKECTH.
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Ne 19
Macca u Bec: B yeM pa3Huna?

B noBceqHEBHBIX Pa3roBOpax Mbl HE JEJIaeM Pa3HUIIBI MKy MOHATHAME «Macca» U «BEC».
«Topt maccoit 800 rpammoB» i «topt Becom 800 rpammon» ? He Bce iu paBHO? [1J1s1 pU3MKa — HET.

C TouKH 3peHus HAyKW Macca HeM3MEHHA: He 3aBUCHT HU OT CKOPOCTH, HU OT CHCTEMBI OTCUETa,
HU OT B3aMMOJICHCTBUS C APYTUMH Telamu. M3mepsieTcst Macca B KMJIOTpaMMax.

Becom xe nMeHyeTcs cuiia, BOSHUKAIOIIAS MO71 BAMSHUEM NPUTIKEHUS] 3eMITi. DTy CUITY TeJO
«TIPUKJIAJbIBAET» TI0 OTHOIIEHHIO K ONOpe WM MojiBecy. M3mepsieTcst OHa B HBIOTOHAX M PacCUMThI-
Baercs 1o opmyie F = mg, rae m — Macca Tefa, a ¢ — yCKOpeHue CBOOOIHOTO MaieHus (YCKOpeHue,

2
KOTOpOE MpUJAET Tely CUJIa IIPUTSKEHU), paBHOE OK. 9,81 m/c”.
Hy u, HakoHel1, Bec, B OTJIMYME OT MAcChl, 3aBUCUT OT PACIIOJIOKEHHS 3TOro Tesa. Bripouem, o
HEBECOMOCTHU MBI [T0OEcelyeM OT/IEIIbHO.
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Ne 20
Xopomo Bucum! fIBjieHne HeBEeCOMOCTH

MBI TOJIBKO YTO BBISICHWIM, YTO TAKOE Macca M YeM OHa OTJIMYaeTcs OT Beca. A 4To Takoe
HeBecoMOCTb? Tak MPUHATO UMEHOBATh COCTOSIHUE, KOTA BEC Tesla IPAaKTUYECKU hcuesaeT. Macca
OCTaeTCsl MPEXHEN — TO €CTh €CIM YeJoBeK Becus 70 KUJIorpaMMOB, BCE KUJIOTPaMMbl OCTaHYTCS
IIp1 HEM. A BOT Bec. ..

WNuorga mMoxHO ycniblnare, 4to, HanpuMmep, Ha kocMoHaBToB MKC nepecraer neiicTBoBaTh
CJIa IPUTSIKEHUsT 3eMJIM, COOTBETCTBEHHO, BO3HUKAET 3(P(PEKT HEBECOMOCTH. DTO HE COBCEM TaK.

Bcnomnute cBoM omynieHus1, korga JugT, B KOTOPOM Bbl €/1eT€ C BEpXHUX 3TaXe BHU3, TPO-
raercsi ¢ Mecta. Bam KaxeTcs, 4To Bac Kak OyATO «IPUIOIHMMAET» HaJl MojioM. [lesio B Tom, 4To
€CJIM TEJIO BMECTE C OMOPOM WJIM MO/IBECOM JBMKETCSI BHU3 U IIPU 3TOM €TI0 YCKOPEHHE HAIpaBJIEHO
TyJa ke, Ky/la U yCKOpeHHe CBOOOIHOTO Ma/IeHUs], TO €r0 BEC YMEHbBIIIAETCs. YCKOPEHHE — 3TO 0co0ast
BEJIMYMHA, KOTOPAs TIOKa3bIBAET, HACKOJIBKO OBICTPO U3MEHSIETCSI CKOPOCTh TeJla: OTHOIIIEHUE CKOPO-
CTH KO BpeMeHH. Eciu ke ycKkopeHue Tesa CTPEeMUTCsI K YCKOPEHUI0 CBOOOHOTO Ma/IeHHsI, KOTOPOe,

2
KaK MbI [IOMHUM, paBHAETCA OK. 9,81 mM/c”, TO Bec Tena cTpeMUTC K HYIO!
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VIMeHHO B TaKOM COCTOSTHUM MTPeObIBAIOT KOCMOHABTHI HA CTAHIMU, KOTOPbIE IBHKYTCSI BOKPYT
3eMIIM ¢ YCKOPEHHEM, PaBHBIM YCKOPEHHUI0 CBOOOTHOTO MajeHus. [IpiuuemM He TOIbKO KOCMOHABTHI,
HO U BCE MPEIMETHI, KOTOPBIE UX OKPYXKaIOT. Takoe yCKOpPEHUE UMEHYETCS LIEHTPOCTPEMUTEIILHBIM.
Jl1s1 GomnbIed HArISITHOCTU TIPUBEJEM BBICKAa3bIBAHUE OJHOTO IMIKOJBHUKA: «KOCMOHABTHI KaK Obl
HaXOJISATCSl B COCTOSTHUM HETIPEPBIBHOTO NMA/IEHUS, HO. .. HE NaJaloT».

YckopeHue cBOOOTHOTO MaJeHUs Ha MOMIcax 3eMJIM YyTb OOJblIe, YeM Ha
9KBATOPE, HO B MPHUOIM3UTENIBHBIX PacyeTax OObIYHO UCTIONb3yeTcsl unciao 9,81
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Ne 21
Pa3zopocana Hac :Ku3Hb... «[llyTku» nHepun

Bcem noBoaniock e3auTh B aBTOOyCe, aBTOMOOMIIE M MeTpo. M Bce XOpOIIIo 3HAIOT, YTO MPO-
WCXOJMT, KOTJ]a TPAHCIIOPTHOE CPEICTBO PE3KO TOPMO3UT. barak ChIIjieTcs ¢ MojoK, a MacCakuphl
nasialoT Ipyr Ha apyra... Ho, coriacureck, B 3TOM Xaoce ecTh CBOsSI 3aKOHOMEPHOCTb. Jlionu nagator
— W, €CJIM TOPMOXEHHE ObUIO HE CJMIIKOM Pe3KOe, HAKJIOHSIIOTCS — TI0 HAIIPABJICHUIO BIKEHHUSI.
[Touemy?

JI71s1 3TOrO HaM HYKHO BCTIOMHUTD paccyxaeHus [aniess 00 MHepIyu, BIIOCIEACTBIM 3aKPeTl-
JIeHHBble B 3aKOHaX HBIOTOHA: eclii Ha TeJio He JISHCTBYIOT HUKAKWe BHEIHUE CHJIBI, TO OHO OyJeTr
HAXOJIUTHCSI B COCTOSIHUY TTOKOSI MJTM PABHOMEPHO MPSAMOJIMHENHO TBUTATHCSI.

Ho Benp HU B of1HOM TOuKe BcelleHHOM HEBO3MOXHO M30aBUTHLCS OT BO3/ICHCTBUS CAMBIX pa3-
HBIX CHJI. 3HAYWT, BEYHO JABUTAThCS WM BEYHO HAXOOUTHCS B TIOKOE€ OTHOCUTENILHO JTIOOOM CHCTEMBI
KOOpP/MHAT TeJIo He MoxeT. Ho TeM He MeHee MOKHO CKa3aTh, YTO OOBEKTHI «CTPEMSTCS» COXPAHSThH
CBOE COCTOSIHHE TIOKOsI JIMOO IBMKEHHUE C TMOCTOSTHHOM CKOPOCTBIO. DTO CTpEeMJICHHE U Ha3bIBAaeTCs
uHepuuei. [IpruyeM oHa HaNPSIMYIO 3aBUCHUT OT MacChl 0ObEKTA: COTJIACUTECh, UTO CAABUHYTD C MeCTa
SI0JIOKO TOpas3zio MpOIle, YeM MHOTOTOHHBIN BaJTyH.

[Nonyyaercst, 4To KOraa TPAHCIIOPTHOE CPEICTBO TOPMO3HT, HAXOSAIIMXCS B HEM MACCAKUPOB
Y MIPeIMEThI MHEPIIU S 3CTaBJISIET KAaKOe-TO BPeMsI «COXPaHSITh» CBOE IBMKEHUE BIiepe. A 4To Tpo-
WCXOOWT, KOrJa MalHa Tporaercsi ¢ Mecta? CoBepilieHHO BEpHO, UHEPIIMS, AEUCTBYIOIAsl Ha BCE,
YTO B HEW HAXOIMTCS, «TOJIKAET» JIOJCH 1 BEIll — HO Ha 9TOT pa3 Ha3a/l.

VIMeHHO B COOTBETCTBUHU € 3aKOHAMU MHEPLIMU MHOTOTOHHBIE (DY PbI Ha IOpore
OIACHEE, YEM JIETKOBYILIKM: UX TOPMO3HOM MyTh I'OPa3fio JJIMHHEE
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Ne 22
Kak Bbinpeiray! CHoBa 0 Tpancnopre

B ¢wibMax Mbl BUIEAH, KaK repor BBICKAKMBAIOT HA TIOJIHOM XOAY W3 JBIMIKYILETOCsl BaroHa
WJIM aBTOMOOWJISI. A UTO CKaXyT (PU3MKHU — KaK MPABIJIBHO 3TO AeNaTh?

[Ipeirate Boiepen, no xony ABwkeHuss? Ho MOCKONBKY MHEpLMS M Tak TOJKAeT Bac BIepel,
«TIPbITYH» YBEJIMYUT CKOPOCTb U pUCK TpaBMbl. Torna Hazaa? C TOUKM 3peHus (PU3UKH 3TO BEPHO,
HO 00e30macuTh cedsl CIoXKHee, Bellb YIaeTe-To Bbl CKopee Bcero Ha crnuHy ! Kackaaeps! 4acTo npel-
raioT Ha3a/l OTHOCUTEJIBHO JABMKEHUS 110€3/1a U IIPY 3TOM PacrojiaraloTcsl CIMHOM 110 HallPaBJIEHUIO
npbikKa. Ho 17151 HEOMBITHOTO YesioBeKa 3T0 U3 o0nactu (panTacTuku. Tak YTO CHEIUaIMCThl PeKo-
MEHJYIOT BCe e MpbIrath BIiepe U BOOK, CTapasich CrPyIIMPOBAThCS. A caMoOe IJTaBHOE — HE CTABUTh
9KCTIEPUMEHTOB U COBEpIATh MOJOOHbIE MPHIKKY TOJBKO B ClTydae KpaitHel HeoOXOAuMOoCTH !
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Ne 23
Tuxo! { caymaro yabTpa3Byk!

[NoHsTHE «BOJTHAa» CBA3aHO HE TOJBKO C BOAOW. BOIHBI MOTYT paciipoCTpaHsThCS U B Ta3000-
pasHol cpefie, U AaKe B TBEPIIOM.

3BYK TOXE pacrnpocTpaHsieTcs B Bue BoiH! IIpuyeM BaxkeH He TOIbKO UCTOYHUK 3BYKa (TO, YTO
€ro BbI3BAJIO), HO U TO, KaK €ro BOCIIPUHUMAIOT (MJIM HE BOCIIPUHMMAIOT) HAIlIM OpraHbl 4yBCTB. Yem
BBIIIIE YACTOTA KOJIEOaHMIA, TEM BbIIIE 3ByK. UeM HMke J4acToTa — TeM, COOTBETCTBEHHO, 3BYK HUKE.
Ho zeno B ToM, 4TO 4enoBeYecKoe yXo ClIocOOHO CIIBIIIATD JIUIITb 3BYKH OMpeIeSIeHHOro Auana3ona. B
Cpe/THEM MBI CIIOCOOHBI BOCTIPHHUMATD BOJIHBI, 4aCTOTa KOTOPBIX OT 16 10 16 000-20 000 xoneGanmii
(rept) B cekyHay. Ecnm yactora Bblllle — OONBIIMHCTBO M3 HAC TAKOW 3BYK MPOCTO HE YCIBIIIUT.
OOBIYHO K yJBTPa3ByKaM OTHOCAT BCE Te, YacToTa KOTophix mpesbiiaeT 20 000 koneGanuii. YToOw!
YCIBIIIATH KX, OTPeOyeTCs CrielMabHAs armaparypa.
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Ne 24
YacroTsl, poxaamue nannuky. Madgpassyk

Ecnmu ynbrpa3Byk — 3TO 3BYK BBICOKOYACTOTHBIN, TO MH(PA3BYKOM IMPUHATO HA3BIBATH 3BYKO-
BbI€ BOJTHBI, YACTOTA KOTOPHIX HIKE, YeM MOKET BOCIIPUHUMATH yesioBeK. OOBIYHO 3TO HUXke 16 repil.
B npupoze nH]ppa3Byk BOSHUKAET B KOPE TUIAHETHI TIPU 3eMJICTPSICEHUSIX, BO BPeMs yparaHa; B yCJio-
BUSIX, IaJIEKUX OT MPUPOIHBIX, OH MOKET TeHEPUPOBATHCS TSKEJION TEXHUKOW: TypOWHAMM, TBUTA-
TeJISIMU, IaXTHBIM 00OpynoBaHueM. MH(ppa3Byk OueHb XOPOIIO PaCIpOCTPAHSIETCs, a Y KPYITHBIX
00BEKTOB BHI3BIBACT BUOPAIIUIO.

Ero xoBapcTtBo B TOM, 4TO, OYIy4r HECIBIIIUMBIM YeJIOBEYECKUM YXOM, UH(MPaA3BYK B TO ke
BpeMsI MOXET OKa3aTh CUJIbHOE HeraTUBHOE BO3/ICHCTBHUE: BBI3BATh MIPUCTYIT CTpaxa, OeCrOKONUCTBa,
cOOM cepievHoOro puTMa, a B 0c000 Cepbe3HBIX CIyYasix Jake MOBPEKACHNS BHYTPEHHUX OPTraHOB.

B Boae umH(pa3Byk pacnpocTpaHsieTcsi HAa COTHH KHJIOMETPOB H
NOMOraeT OPUEHTUPOBATHCS KUTAM M JPYrUM KUBOTHBIM.
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Ne 25
HepuxoHckas TPyOa: mpaB/a WM BbIMbIce?

Bripaxenue «MepuxoHckast TpyOa» 1aBHO cTaio KpbuiathiM. B Berxom 3aBete ecth pacckas o
B3siTUH ropona Mepuxona: «/ BocTpyOuu B TpyObl, HAPOA BOCKJIMIAT TPOMKHM TOJIOCOM, U OT 3TOTO
oOpyIIMIach CTeHa JO OCHOBaHMS, U BOMCKO BOIIUIO B TOPOM, W B3SUIM ropof». To ecTh, COrIacHO
JIeTeH[Ie, CTEHBl PYXHYJIM U3-3a BO3JCUCTBUS 3BYKa HEBUIAHHOUN criibl! HO BO3MOXKHO JM 3ByKamu
TpyO — MyCTh Aaxe OYeHb OONBIINX — Pa3pyHIUTh KPenocTHyo cTeHy? C TOYKU 3peHHs UcclieJoBa-
TeJIel, TAKON BapuaHT ObLT OBl BO3MOXEH, ec/ii Obl Oyaroyapst 3ByKy THICSY TPYO BO3HUK PE30HAHC,
13-32 KOTOPOTO ¥ OOPYIIMIINCH YKperuieHus1. Ho 9To MaoBeposAITHO, TaK Kak CTeHa CIUIIKOM HEeO[I-
HoponHast. Bo3amokHo, MepnxoH nmorud B pe3ysibrare 3eMIIETPSICEHUs] — WK HYKHO JOIYCTUTbh, YTO
APEBHUM M3PAWIbTSHAM ObUIM TOCTYITHBI TEXHOJIOTMH, TPEBOCXOASIIIE COBPEMEHHBIE. . .
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Ne 26
On BepnyJiica! bymepanr u ¢pu3zuka

To, yro OymepaHTr — Opyaue OXOThl ABCTPATMHACKUX aOOPUTeHOB — TMOce OpOCcKa BO3Bpallia-
eTcsl K CBOEMY BJIAJIEJIbIly, BCEI/Ia BbI3bIBAJIO BOCXMILEHUE Y BCEX, KTO BUea 3TOT noneT. (Crpa-
BE/IJTMBOCTH Pajiv, CKaKeM, UTO MOJ0OHbIe MeTaTeSbHbIe OPYIHs CYIIECTBYIOT HE TOJIbKO B ABCTpa-
7. A OOJNBIIMHCTBO COBPEMEHHBIX OyMEPAHTOB MpeJHA3HAYEHBl BOBCE HE JIIs1 OXOTHI — 3TO CKOpee
urpymku.) Tak 4em xe 0ObsCHSeTCS] 0COOEHHOCTh OymMepaHra?

Ecnu oH nonazer Kk BaM B pyKH, paCCMOTPUTE €T0 «KPbLTbsi». Bbl HaBepHsIKa 0OpaTiTe BHUMA-
HUE, YTO 1O (pOpPME OHU HAIIOMUHAIOT KPBLJIO CAMOJIETa — IUIOCKME CHU3Y M UyTh BBITYKJIbIE CBEPXY.
[TomuMmo 3TOTO, Kask/1as1 JONacTb OymMepaHra OObIYHO TOJIIIE B IEpEJHEN YacTH U CTAHOBUTCS TOHBIIIE
B 33/IHEH. DTO HE €IMHCTBEHHbII BapUaHT, CYILIECTBYET JIOBOJILHO MHOTO pa3HoBuaHocTel! Ho Bee
00beIMHSET OIHO: BaXKHA HE TOJBbKO (popMa, HO M TO, KaK MIMEHHO OpocaTh OymMepaHr.

Aobopurensl niepe; OpOCKOM JIepXkaT ero BEpTHKAJIbHO U C CUJION 3aIycKaloT Briepe]. bymepanr
TIOJIETUT, BPAIasiCh, U TYT BCTYIUT B AEHCTBHE NOIbeMHast ciila. Tak Ha3bIBaeTCs CHIa, IepreH u-
KyJIsipHasl HaIpaBJICHUIO IBUKEHUS TeJla, KOTOpasi BOBHUKAET M3-3a TOro, YTO MOTOK (BO3/yXa, rasa,
KUAKOCTH) OOTEKaeT TeJl0 HECUMMETpUYHO. Kpome Toro, BKIIIOYAeTCsl TaKk Ha3bIBAEMbI TMPOCKO-
U4ecKuil 3(ppeKT — yCTOMYMBOCTD MPU BpallleHUH B npocTpaHcTie. (Eie onuH npumep rnpocroro
TMPOCKOIIA — 10714, WM BOTUYOK.) CoueTaHne 3TUX 3amMmevaresibHbIX (DaKTOPOB — BpAILleHUs], THPOCKO-
nuaeckoro 3¢ dexTa 1 MoIbEeMHOU CUJTBI — U 3aCTaBJISIET OyMEPaHT, OMNKCaB KPYT, BEPHYTHCS K TOMY,
KTO €r0 3aIlyCTUJI.
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Ecnu OymepaHr Bce e 1opasuil 1ie/lb, HallpuMep NTULLy, OH YK€ He MOJIeTUT
K BJIZIE/IbIlY, a YIAJeT Ha 3eMJII0
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Ne 27
Omnacuo! boJsioTa u 3p10yunii mecok

«CTpaIHI/IJ]KI/I», CBSI3aHHBIE C TAMHCTBEHHBIMU OOJIOTAMU U IIeCKaMu, CITOCOOHBIMU CKPLITH B
CBOMX INTyOMHAaX ’KMBOTHOE, YeJIOBEeKa WJIH Jlaske aBTOMOOWIIb, U3BECTHHI KaxaoMy. Ho yem oObsic-
HsI€TCsl 9TO cTpaHHoe AerictBue? Haunewm c necka.
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KoHen 03HakoMuUTEJIbHOT0 (pparmMeHra.

Texkcr npenocrasieH OO0 «JIutPec».

[IpounTaiiTe 3Ty KHUTY LIEJIMKOM, KYIMB IIOJHYIO JIEraJbHYIO Bepcuio Ha JlutPec.

BesomnacHo onnatuTh KHUTY MOKHO OaHKOBCKOM Kaprtoit Visa, MasterCard, Maestro, co cuera
MOOWIIBHOTO TenepoHa, C TUIaTeKHOro tepMuHana, B catone MTC wm Cesi3Hoii, yepes PayPal,
WebMoney, fAunekc.densru, QIWI Komesnek, 60HyCHbIME KapTaMu WX APYTUM YIOOHBIM Bam crio-
COOOM.
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