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[ 1paBUNbHbIE MHOTOrPaHHUKWN.
ACTpOHOMUA.

 AcTpoHOMHS  omuchiBaeT  ycTporcTtBo  HebOa
MUJICAIIBHOTO KOCMOCA, COCTOSIIETO U3 IIPABUJIbHBIX
MHOTOI'PaHHUKOB. IInaroHOBCKUM BapUAHT
TBOPEHUS Mupa JleMuyproMm w3 II€pBOMATECPHUH
(«Tumei»). ITeoneHTpudyeckas MOACIAb. 3eMILd
Bpamaercs. HeOecHbIe Tema ABMXKYTCS IO KPYTY,
yrpasisieMble MupoBoun Jlymon. 3HaudTeIbHASA
pOJIb  ACTPOJIOTUH, XOTS HACAIBHBIM KOCMOC
3aKpBIT  JUIA  JIFOJEKW, IMO3TOMY  HPUXOAUTCS
TOBOJILCTBOBATHCS ~ HAOMIOJICHUEM  PEaJbHBIX
IUIAHET M BBICUUTBIBATH HMX AaCTPOJIOTHYECKOE
BO3JICHICTBHE Ha CYIbOBI JIIOJICH.



HenpepbIBHbLIN 3UP.
ACTpPOHOMMUA.

AcTtpoHOMHUS ApPHUCTOTENII M CTOMKOB ONHUCHIBAaET ycTpolcTBO Heba umeanbHOrO
KOCMOCa, COCTOSIIEro M3 MarepuanbHoro sdupa. IlpuszHaercs reoueHTpUUYECcKas
kaptuHa wmupa Apwucrorens-lIltonemes. WpeanbHbld KOCMOC TIOJAraeTcs Kak
KOHEYHas cpepa B IIECHTpe, KOTOPOIl pacrojiaraeTcs 3eMJisl Kak IepBolieMeHT. JlaeTcs
MaTeMaTUYeCKHil ammapar, OMNHUCHIBAIOIIMN JABMKCHUS OO0XKECTBEHHBIX J(HPHBIX
HEOECHBIX TEJl B UJI€AIbHOM KOCMOCE Ha OCHOBE T€OPHH JIMHUIIMKIIOB KaK COYETaHUSI
KPYTOBBIX JBWKeHUM aupa (TpuroHomerpus). DyHgaMeHTanbHas POJIb aCTPOIOTHH
KaK HayKH, OIMMcChIBaroIe Bo3jaeicTteue IlepBoasurarens (bora) uepe3 mocpenacTBo
3(UpHBIX HEOECHBIX TeJl Ha IMOIYHHBIH MHUpP HJEaJIbHOro Kocmoca. JIBHKeHue
peabHBIX IIAHET pPacCMaTPUBACTCSA JHUIIb KaK IMOJ00MEe IBMXKCHUS HACATbHBIX
3(QUpPHBIX IUIaHET B uJAcIbHOM KocMmoce. 3HadeHue CynpObl, Poka, ®aryma,
[IpoBHaCHUS KaKk OCHOBA aCTPOJIOTHA.

NneanbHbie (BooOpaxkaembie) »dupHbie mupsl HoBoro Bpemenu (ekapt, ['yk,
Oiinep, l'aycc, FOHr u @Ppenenb). MexaHusm >(PUpPHON TpaBUTAIMM W 3aKOH
BcemupHoro Ttsarorenust (3emiisi Kak BBITSHYTBHIM Auncouy). OGUpPHBIA BeTep,
BO3HUKAIONIMNA MPU JBMKEHUM ITUJIAHET, MBITAIINCh OOHAPYXUTHh (DU3UKH BO BTOPOH
nonoBuHe 19 Beka. Ilyankape pa3zpaboTan HOBbIE METOAbI HEOECHON MEXaHUKH.



ATOMU3M. ACTPOHOMMUS.

ACTpOHOMUSL ONUCHIBAET YCTpOMCTBO Hamen ConHeyHou cuctembl. [Ipusnaercs
reJIMOLICHTpUYECKass KapTuHa wmupa, paspaboranHas Konepaukom, Kemiepowm,
lNamuneem, Hprotonom, Jlamuracom. MarepuaibHbIi KOCMOC CUYWUTAECTCS BEYHBIM H
oeckoHeyHbIM. [TpuHUManock Hamuure abCOMIOTHOTO MPOCTPAHCTBA U AOCOIFOTHOTO
BPEMEHU B HBIOTOHOBCKOM CMBbICIE. J[BMkeHME MarepuayibHbIX Tell B COJHEYHOMN
CUCTEME IIOJUMHAECTCS 3aKOHY BCEMHUPHOIO TITOTEHHUS, JECHUCTBYIOIIEMY 4Yepes
nycToTy (HansHOAercTBUE). [[puHIManacs kocMOoroHn4deckas runore3a Jlamnaca.

Teopuss OTHOCHUTENBHOCTHM OTKa3zajgach OT MarepuajlibHOro »dupa u BBeja
B3aMMOJICUCTBUE Y€pe3 IyCTOTY CO CKOPOCThIO C. [Ipy mpuOIMKEHUH K CKOPOCTH
CBETa MHTEPBAJ BPEMEHM CXJIOMBIBACTCSA B MTHOBEHHUE. Teopusi pacuIupsroniencs
Bcenennoit (HecrannonapHas Bcenennas ®@puamMana, KpacHOE cMelleHue Xaoo0ia).
AHoManbHasi Tipeueccus nepurenus Mepkypusi. HaOniomaemoe OTKIOHEHHE CBETa
BOMu3u CoyHIlTa B MOMEHT 3aTMeHus. YepHbie ObIphl UM MOpolsieMa TIpaBUTAIUU.
Teopust Bosbiioro B3peiBa U peIMKTOBOE M3NTyueHUE. CTPYHBI pa3MEPOM C TaJTaKTUKU
(Teopust CTpyH).



[ 1paBUNbHbIE MHOTOrPaHHUKWN.
Xnmus.

o JlpeBHss anxuMusl (BBICIIMKM 3Taml) 3aHUMajlach MPEBpPaIllCHUEM
MaTepualbHOTO 2(hupa (HEONpeaeJIeHHOM MAaTepuM) B MATh
COBEPIICHHBIX MIEPBOAJIEMEHTOB KaK IIPaBUJIBHBIX
MHOTOTPAHHUKOB. [TepBO3JIEMEHTBI MTOHUMAIOTCS KakK
COBEPIIIECHHBIE BEIIECTBA C KPUCTAINIMYECKON PEMICTKON B opMme
PaBUJIBHBIX MHOTOTPAaHHUKOB.

* Ilyte mnpeBpalicHus HEONPEACICHHON MATe€pUHd B IIPABUJIbHbBIE
MHOTOIpaHHUKH IIPOMNHCAaH B MaTe€MaTHYE€CKHUX IMPeoOpa3zoBaHMSIX
«Haganm» EBknnma. OTo MpOU3BEACHUE €CTh ITOCIEA0BATEIBHOCTD
pPELENTOB, HCHOJB3YEMBIX JJA MOJIYYEHHS  COBEPIICHHBIX
KPUCTAJIMYECKUX TeJl M3 HECOBEPIICHHBLIX. TakoBa «HeOecHas
LIE€JIb» AJIXUMUU.

* «3eMHBIC» 1IeM AIXMMHH: «HM3JICUMBAHHUE OOJBHBIX METaJIJIOBY
¢u3nyeckoro mMupa (MoJydeHHE cepedpa M 30JI0Ta C MOMOIIbIO
(GHUI0COPCKOTO KaMHs), CO3JaHHE HANWTKa «BEYHOM MOJIOJOCTH
(McLIETICeHHE BCEX YEJIOBEUECKUX 00JIE3HEM, OECCMEPTHE).



HenpepbIBHLIN 3dunp. XUMUS.

JpeBHsis anxumusg (HM3IIMK  3Tall) 3aHUManach IMPEBpaAllCHUEM  BEIIECTB
OKpY>KaIoIIero HacC MUpa B HOBOE BEIIIECTBO — MaTepUalIbHbIN dhup. MarepuaabHbIMI
a(up CylIEeCTBYeT B BHJAC ISITH OCHOBHBIX MoAU(PUKAIMN — MOATH aMOp(hHBIX
MIEPBORJIEMEHTOB. 3a CUET U3MEHEHHUS YeThIpeX (PU3MYECKUX Ka4eCTB (TEII0-XOJIO/,
CYyXO€-BJIAKHOE) MOXXHO JIOOUTHCS TpaHCMyTallMd DJJIEMEHTOB. DTO JeJaeTcs C
MTOMOIIBIO KJIACCUYECKUX AIXMUMHUYECKHUX JEUCTBUUA — BO3TOHOK, MEPETOHOK M TaK
majee.

Hauunas ¢ HoBoro BpemeHH, XUMHUS pacCMaTpUBAaEeT MaTepUaNIbHBIN A(Up Kak
COBOKYITHOCTb YaCTHII, KOTOPbIE 3aMOJIHSIOT BCE MPOCTPAHCTBO 0O€3 MyCTOT. D(PUPHBIE
KUJIKOCTH U atMocdepbl (pa3pekeHHble Moaudukanuu 3¢pupa) MNOAUUHSIIOTCS
NPUHLKNY ONU3KOAEHCTBUSA. Bce XMMHUECKUE N3MEHEHUS SIBIISIFOTCS COCIMHEHUEM U
paznioxxeHueM 3QupHbIx Moaudukauii Bemectsa. [LoTHbIe A(HUpHBIE KOPITYCKYIIbI-
MOJICKYJIBI B3aMMOJICCTBYIOT C Pa3peKEHHBIM U TOHKUM dS(PUpoM. DIEKTPOJU3
@dapajess ONMUCHIBAET pa3pylIEHUE U COEAUHEHHUE MOJIEKYJ B Mpoliecce edopManuu
Ype3BhIUANHO pa3pexkeHHoro »sdupa (audnextpuk). Co3gaHue MOJIECKYISIPHO-
KUHETUYECKOW Teopuu BO Bropod mnosioBuHe 19 Beka (MakcBemn, KenbBuH,
Bonbiman).



ATOoMMN3IM. XUMUS.

BemecrBa Hamero Mupa coCToAT U3 aTOMOB U ITyCTOTHL. B 17-19 Bekax miis
OOBSICHEHHS XMMMYECKMX B3aWMOJICHCTBHUM MCIIOJb30BAJIUCH PA3INYHbIC
HEBECOMBIE KUJIKOCTH, YaCTUIIbI KOTOPBIX oOJamanu
TaJTbHOACHCTBYIOIMMHU crilaMH ((DJIOTUCTOH, TEIuiopoja). boinb: Bo3AyX
MMEET JaBJICHUE, OH TEJIO, a HE MEPBOAJIEMEHT. ATOMUCTHYECKAS XUMHS
MOSIBWJIACh W3 MCCIIeAOBaHUN (uiorncTtoHa. Tak CMOMIM OOHApPYKUTh
yriekucisii ra3 (bisk), azor, Bomopox (Kasenauir), kucinopos (Ilpuctim,
JlaBya3be). Ha OCHOBE HOBBIX AJIEMEHTOB OBLIM OIKMCAHBI COJIM, IIEJIOYU U
KMCJIOTBI. A 3areéM OOHApPYKWJIMCh U KPaTHbIC OTHOIIECHHS DJIEMEHTOB B
XUMHUYECKUX COCIMHEHUIX (aToMu3M JlanbToHA).

CoBpeMeHHass XHMHSI TMPU3HACT B3aUMOJACHCTBHUE MEXKAYy aToMaMmu
IIOCPEACTBOM OOMEHA BHUPTYaJIbHBIMH KBAaHTAMH HSHEPIrHMU. XHMHYCCKUE
CBOMCTBa OOBSICHSIOTCS Ha OCHOBE MIHOBEHHOI'O 3JIEKTPOMAarHUTHOIO
B3aMMO/JICHCTBUSI Yepe3 BakyyMm. KaaHtoBas xumwus. KBaHTOBass mojeib
ycTpoiictBa aroMa. QOOBSICHEHHE XHMHYECKOM BaJICHTHOCTH 4Yepe3
KBaHTOBbIC uncia Ilaynu (3JeKTpOoHHBIE 000J04YKH, OPOUTAIN).



[ 1paBUNbHbIE MHOTOrPaHHUKWN.
buonorung.

 AHTHYHaAsg OHWOJIOTHS OINHUCHIBAET YCTPOMCTBO >KMBBIX CYIIECTB,
KOTOpbIE OOWUTAIOT B HJACAIBHOM KOCMOCE W3 MaTeMaTHYe€CKHX
NEepBO3JIEMEHTOB. JKUBBIE CYIIECTBA COCTOAT M3 MEPBOIIEMEHTOB.
CoyeraHue TNEPBOIEMEHTOB MPOUCXOAUT Onarojgapsi HW3BHE
NPUBHECEHHOW TapMOHUU (uaee). Takoe codeTaHWE Ha3bIBACTCS
aymon. Jlyiry B )KHBbIE CyIIeCTBa BHOCAT 00TH («Tumei»).

* B IpeBHOCTH NMPUHHUMAIOCH CYIIECTBOBAHUE TPEX AYIIL: PA3yMHOM,
KMBOTHOU U PACTUTEIILHOW. PazymMHas ayiia OTOXIECTBISIETCS C
JlanMOHHOHOM.

* buonormueckoe yCTpOHMCTBO COTBOPEHHOIO HUBIIUMHU OOramu
UYenoseka Ilmarona  (mumieBapeHUME KakKk  B3aMMOJICMCTBHUE
TPEYTOJIbHUKOB TEJIA U BHEITHUX TPEYTOJIHLHUKOB, MO3I COCTOUT U3
Han0oJIe€ MPAaBUJIBHBIX U POBHBIX TPEYTOJbHUKOB, JIYUHM U3 IJ1a3, O
pOJIY IIEU U TaK Jajee).



HenpepblBHLIV 3dpup. buonorus.

AHTUYHasE OMOJIOTUSI ONMKCHIBAET YCTPOWCTBO CYHIHOCTH UBBIX CYIIECTB (KaK OHU
CYILIECTBYIOT B MOJJIMHHOM MHUpE BHE Xaoca). CaMu *KUBBIE CyIIECTBA MOCTPOECHBI U3
Moaudukamuet sdupHON  nepBomMarepur. HMX  AEATEIBHOCTh  MOAYUHSICTCS
3QJI0KEHHOW BHYTPHU HUX 1Ieiu — ayiie. [lyma ecth 3HTenexus, akTyaau3upoBaHHAs
dopma. YcTpoicTBO 3(pHpHOro YejloBeKa M I(OHUPHBIX KUBOTHBIX CYIIECTBEHHO
OTJIMYAETCSI OT PEATbHBIX JKUBBIX CYIIECTB (MpOLECC NMEepeBaApUBaHUS (PU3UUYECKOTO
saupa B Ouonorun ApuctoTens, yenoBek ['ajeHa, ycTpoicTBO KpOBOOOpaIleHUs U
Tak jganee). Duzmyeckuil d>PuUp, IKUBOTHBIK dSPup, MNCUXUUECKUU dUp.
ApucTOTENnEeBCKass TEOpHUsl CaMO3apOoXJEHUsS >KU3HU. JIeCTHUIIAa BOCXOXKJECHUS OT
HEXHUBOTO K )KUBOMY, OT MUHEPAJIOB K YEJIOBEKY.

B HoBoe BpeMsi XHUBOTHOE OBLIO JIMIICHO Jylmid. Temeph TeEJNO >KUBOTHOIO
paccMaTpuUBaeTCs Kak MpOoTshKeHHas Moaudukaius 3gupa. DPupHOE KUBOTHOE — 3TO
CYIIIHOCTh, WJIeaJIbHAsA MOJIETb PEATHHOTO XHWBOTHOTO, JOCTYITHOTO aHAaTOMUU. Teso
€CTh aBTOMAT, MTOAYUHAIOIINICA YPUPHBIM PU3NUYECKUM 3aKOHOMEpPHOCTIM (J[exapr,
DOiinep, bepnymnn). Knaccudukanuu pacteHuil u )KuBoTHbIX (JInHHel, KroBbe) kKak
YTOUYHEHUE MUPaAMUIbI APUCTOTEIIS.

DIeKTpOMarHuTHas TEOpUsl YCTPOMCTBa JKMBOTHBIX M 4eyoBeka (KoHel 19 Beka -
Hayajio 20 Beka).



ATomMun3m. buonorus.

buonornss aroMu3Ma OMUCBHIBAET YCTPOMCTBO KMBBIX CYIIECTB OKPYXKAKOUIETO HAC
mupa. [TonHast cB000/1a aHATOMUPOBAHUS MO3BOJIUIIA ONTUCATh YCTPOMCTBO PEANIbHBIX,
a He 3(UMPHBIX PACTEHUM, )KUBOTHBIX M 4esnoBeka (Jleonapmo na Bunum, Bezanuii,
I'appeii). JKuBble cCymiecTBa paccMaTpuBajid KaK  CJIOXKHBIE  MEXaHU3MBI,
MTOUUHAIOIIMECS aTOMUCTUYECKUM 3aKoHaM HbroToHa.

JlapBUHOBCKasi 3BOJIIOIIMOHHAS TEOpUd OblIa MPOTUBOIMOCTABICHA CTAaTUYECKUM
KJIaccuukanusM 3(QUPHBIX KUBBIX CcyliecTB. JlapBuH 0OOCHOBajd M3MEHUYHUBOCTH
BHJIa C TIOMOIIbIO HEOMPEACICHHBIX CIYYalHBIX U3MEHEHUH U €CTECTBEHHOIO 0TOOpa
(mpoTuB >(UPHON, pa3yMHOU Tesieosiorun). HoBas cuHTEeTHYECKass TEOPHUS IBOITIOIUN
(reHeTuKa).

KBanrtoBas omoxumus u ouonorus. YerpoiictBo [IHC nepecmarpuBaeTcss Ha 0CHOBE
HOBBIX KBAHTOBBIX 3aKOHOMEPHOCTEN (MOJIETIb KBAHTOBOTO KOMIbIOTEPa). KBaHTOBBIN
KOMIIBIOTEP HKCIOJb3YeT HE KJIACCUYECKHE, a KBAHTOBBIC AJTOPUTMbI BHIYMCIICHUS:
KBAHTOBBIM Mapajienu3M (Cynepro3uluu 0a30BBIX COCTOSHHUM) W KBaHTOBas
3alyTAaHHOCTh (B3aMMOCBSI3aHHOCTh KBAHTOBBIX COCTOSIHUM YIJICHHBIX KBAHTOBBIX
OOBEKTOB).



