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HoBrle mousitus

Conepxanue

TouyHoOe ecTeCTBO3HAHHUE

3TO BIOJIHE O(POPMJICHHOE, YaCTO B MaTeMaTHUYECKUX (opMmysiax, TOY-
HOE 3HaHrEe 000 BCEM, UTO JACHUCTBUTEILHO CYITIECTBYET WIIM BO3MOXKHO
Bo Bcenennoit

Me:xaucuunauHapHbie HAYKH

OTO HOBBIC HAayKH, CTOAIINE HA NMEPECCUCHUN HECKOJIBKUX TpaAUIIUOH-
HBbIX CCTCCTBCHHBIX HAYK

JAuddepeHuuanus HAyKu

9TO CO3JAaHUE Y3KUX 00JacTeil KaKOH-THO0 HayKu

HepapxuuHocTh

BayKHEIlIIee CBOWCTBO CHUCTEM CO CIIOKHOH CTPYKTYpOH, XapakTepu-
3yrolieecss HaTM4MeM CYOOpIMHAIMHM WM COMOTYMHEHHS €€ TOJICUC-
TEM WIH CTPYKTYPHBIX YPOBHEN

Penykuuonusm

HAalpaBJICHHE B HAyKe, COTJIACHO KOTOPOMY BCE «BBICIIEE» CBOIUTCS K
0oJice MPOCTOMY — «HM3IIEMY», T.€. BCE OHOJOTMYECKUE SBICHHS K
XHMHWYECKHM, 8 XMMHYECKHE — K (PH3MICCKUM

3apoxkaeHne HayKu

B VII-VI BB. mo H.3. B [peBHei I'perun nosBmwinch akamemus [lmaro-
Ha, munel Apucrorens, Anekcanapuiicknii my3zein. ImernHo B I'permn
ObLIa B ITEPBbIC BBIIBUHYTA HJICS O SIMHON MaTepUaibHONH OCHOBE MH-
pa u ero pa3BUTHU

CyTb yuyenus Jlemokpura

CBOJIUTCS K CIIEIYIOIIEMY:

- He CYUIECTBYeT HHYEro, KpoOME aTOMOB M YHCTOI'O MPOCTPAHCTBA
(T.e. MyCTOTHI, HEOBITHUS);

- aToMbl OECKOHEYHBI IO UX YUCIY U OECKOHEYHO Pa3HOOOPa3HBI MO
dhopme;

- W3 HUYETO He MPOUCXOJUT HUYETO;

- HUYTO HE COBEPULIAETCS CIY4aiHO, HO M0 KaKOMY-HHUOYAb OCHOBA-
HUIO U ¢ HEOOXOIMMOCTEIO;

- pa3nuuMe MEXIy BellaMH IMPOUCXOJUT OT Pa3IHyHus X aTOMOB B
YHClie, Ben4rHe, GopMe U OpsiIKe

EcrecTBeHHO-Hay4YHbIE
PeBOJIOLHH

IIePEBOPOTHI OCHOB 3HAHMH B HAYYHOM MHPE, COIPOBOXKIAIOIIUECS
POKIECHUEM Ha CBET HOBOM KapTUHBI CTpoeHMs BceneHHOU u paspy-
IEHUEeM BCEX CTapbIX NMPUBBIYHBIX NPEACTABICHUNH 00 OKPY’KaIOIMIeM
JIFOJICH MUPE

I'naBHBIA HTOT MEPBOIi ecTe-
CTBEHHO-HAYYHOI PeBOJII0 MU

CO3/IaHME TOCJIENOBATEIBHOIO YUYEHHS O TEOLEHTPUYECKON CcHCTEME
MHpa ApUCTOTENEM

10

Apxumen (287-212 no H.3.)

yuenslii [IpeBHeil I'penuu, nepBblil IPEACTABUTENL MAaTEMATUYECKOU
(bu3nKy, cTpeMSIIUIiCS BOIUIOTUTH 3aKOHBI MEXaHUKH (3aKOH phIYara,
y4eHHE O IIeHTpe TSHKECTH, O TUIaBaHUM TeJ U Jp.) B JAEUCTBYIOMINE
KOHCTPYKLMY MAIIKH
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3akoH Apxumena

«Ha TECJI0, MMOT'PY>KEHHOC B )XUIKOCTbD, HeﬁCTBye’F BBITAJIKMBAKOIIAass CH-
Jia, paBHasA BECY X KHMIAKOCTH, BBITECHCHHOM TEJIOMY
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Bpyso H.

JOMUHUKaHCKHI MOHaXx, ropsido noaaepxuparomuii uaero Konepuuxka,
3a epech OB COOKEH Ha KOCTPE KaTOIMYECKUMH IEPKOBHUKAMH

13

[puHI U OTHOCHTETLHOCTH
I'aaniesn

KHUKAKHUMH MCXAHUYCCKHMMU OIbITaMU, MMPOBCACHHBIMU BHYTPU CHC-
TEMBI, HCBO3MOKHO YCTaHOBHTB, IIOKOUTCA JIM CUCTEMaA HUJIW JBWKCTCS
PAaBHOMCPHO H HpﬂMOHHHeﬁHO))
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3akonbl Keniepa

1. xaxnmas rutaHeTa ABMXKETCS IO DIUIUIICY, B OJHOM U3 (POKYCOB KO-
Toporo Haxoautcs CoHIe.

2. xaxnas IUIaHeTa JBIDKETCS B IUIOCKOCTH, MPOXOAALICH depes
nentp CoiHIa, MpUYeM IUIOMIAb CEKTOpa OPOUTHI, OMMCAHHAS pa-
JAUYCOM-BCKTOPOM IIJIAHETBI, U3BMCHACTCA IPOIMOPIIMOHAIEHO BPEME-
HU O0paleHusl.

3. KBazapaThl BpeMeH oOpaleHus IwiaHeT BOKpyr CoJHIA OTHOCATCS
KaK KyObl X CPETHUX PAaCCTOSIHUH OT HEro

15

Hcaaxk Horoton (1643-1727)

BBIAFOIINICS aHTIHACKUNA (PU3UK, MEXaHUK, aCTPOHOM U MaTeMaTHK —
c(hOpMyJIHPOBAIT OCHOBHBIC 3aKOHBI KIIACCHYSCKON MEXaHHUKH, OTKPBLI
3aKOH BCEMHUPHOI'0 TATOTCHHsA, pa3pabortan (Hapsany c JleHOHuiem)
Jdd epeHIUAIBHOE U HHTETPATbHOE UCUUCIICHHE
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3aK0HBI MEXAHHYECKOI'0

IIEPBBIA 3aKOH: BCAKOE TEJIO0 IPEOBIBACT B COCTOSHUU IIOKOS WU
PaBHOMEPHOTO MPSIMOJIMHEHHOTO ABWXEHUS A0 TeX MOp, NMoKa Jei-
CTBYIOIIUE HA HETO CHJIBI HE U3MEHST 3TOTO COCTOSIHUS;

BTOPOU 3aKOH: MPOU3BEAECHUE MACChI Tela 7 Ha €ro YCKOpPEHHUE a

16 asukenns HoroTona paBHO JIEHCTBYIOIICH Ha HeTo cuje: F'=m [&, a HanpaBJIeHUE YCKO-
pEHUS COBITAAET C HAITPABIIEHUEM CHUJIBI;
TPETHH 3aK0H: JEHUCTBHUIO BCETa COOTBETCTBYET PABHOE MO BEIUUM-
HE ¥ MPOTHUBOIIOIO0KHO HallpaBJIeHHOE IPOTHUBOICHCTBHE
SABienune BO3HHUKHOBEHUE TOKA B IPOBOJHUKE BOJNM3M IBIKYIIETO MarHuTa,
17 3JIEKTPOMATHUTHOM OTKPBITO aHTJIMMUCKHM ecCTecTBOMCIbITaTeneM Mailikiom Papageem
HHAYKIHH (1791-1867)
18 HanpstkeHHOCTb noJist CHJIOBAs XapaKTEPUCTUKA MMOJIA B JAHHOM TOUYKE IPOCTPAaHCTBA
MEPBBIA MOCTYNAT (MPUHIIAT OTHOCUTETHLHOCTH): BCE MHEPIMATIbHBIC
IMocTtynatel cnenuanbHOIA CHCTEMBI OTCUETa 3KBUBAJCHTHBI IPYT APYTrYy B OTHOUIEHUHU MOCTa-
19 TEOPUU OTHOCUTEIBHOCTH HOBKH B HUX JTIOOBIX (PU3UUECKUX IKCIEPUMEHTOB;
DifHmTeiina BTOPOM MOCTyJaT: CKOPOCTb CBETA, SBJISETCS MOCTOSSHHOM BO BCEX
MHEPIUAJIbHBIX CUCTEMAaX OTCUeTa
BoiBoabl U3 MOJI0KEHUH COKpAILlEHUE JIJIAHBI;
20 CIeUATbHON Teopuu 3aMEJICHUE BPEMEHU;
OTHOCHUTEJILHOCTH YBEJIMUEHUE MaCChl
K TEOPHS 3JICKTPOMATHUTHBIX B3aWMOJICHCTBUH, KOTOpas paccMaTpH-
21 BanToBa BacT MPOLECC B3aUMOICHCTBUS 3ap HKCHHBIX YaCTHUI[ KaK 00MeH (o-
3JIEK TPOAUHAMHKA pox A b 1
TOHAMU
2 Oomast Teopus 5 TEOPHs, COBEPIIUBIIAS IIEPEBOPOT B (DU3UUYECKUX IPEACTABIEHUAX O
OTHOCHTEJILHOCTH JWHINTEHHA | mpUpoe IPABUTALMOHHOIO B3a MO IEHCTBU S
23 TTpUHIUN SKBHBATCHTHOCTH JIBIDKEHHE B HEMHEPIUATHHOW CHUCTEME OTCUeTa IKBUBAJIEHTHO He-
KOTOPOMY I'PaBUTAIIMOHHOMY I OJIIO
TpeTbs ri1006aabHast pamguKajabHO TpeoOpasmia HaydyHyl0 KapTUHY MUpa, U3MEHHUB ac-
24 €CTeCTBEHHO-HAYYHAs TPOHOMHIO, KOCMOJIOTHIO U (DM3NKY M O3HAyayla IOJHBIA OTKa3 OT
PEBOJIIOLHS BCSKOTO IIEHTpU3Ma
MpeacTaBiasgeT coO0M B3aMMOAECHCTBHE YETBEPTOTO THUIA, KOTOPOE
25 Cuboe fiepHoe yAep)KMBaeT KBapKU BHYTPU MPOTOHA M HEUTPOHA, a MPOTOHBI U
B3aUMoOJelicTBHe . ’
HEHTPOHEI — BHYTPHU ATOMHOTIO sapa
26 I'1o0on YaCcTHIA CO COMHOM 1, IepeHOCYMK CHIIBHOT'O B3aMMOJICHCTBHUS
MOJIy4eHNE BEIIECTB C 3aJJaHHBIMU CBOMCTBAMU — MPOU3BOJICTBEHHAS
97 OcHoBHas IByeUHAsA 3aJa4a;
npoodjeMa XuMun BBISBJIEHHE CITOCOOOB yIIpaBiIeHUs CBOMCTBAMH BeleCTBa — 3ajaya
HAyYHOT'0 UCCIEI0BAHUS
OCHOBHBIE IPHPOTHBIE COCTaB BELIECTBA (BJI'CMCHTapHI)II\/'I, MOJIEKYISAPHBIN );
dDakTOpHI, BIUSIONINE HA CTPYKTypd MOJICKY L, .
28 TOP®I, TEPMOJIMHAMUYECKAE M KUHETUYECKHE YCIOBHUS XMMHYECKOM peak-
CBOWCTBA MOJIy4aeMBbIX - i
BeIECTR 1M, B IPOIIECCE KOTOPOM 3TO BEIIECTBO MOJIy4IaEeTCS;
YPOBEHb OpPraHMU3aIMM BEIIEeCTBa
eIMHas 1EJIOCTHOCTh BCEX XMMHMUYECKUX 3HAHWUM, KOTOPBIE MPOSBII -
JOTCS ¥ CYIIECTBYIOT B TECHOM B3aMMOCBS3H, NOIOJHSIA APYT Apyra.
29 CucreMa XMMHH CucreMa XMMHUH MOAPA3ACIACTCS Ha YEThIPE MOJACUCTEMBI — KOHIIETI-
TyallbHbIe CUCTEMbI XMMHYECKUX 3HAHWH, KOTOPBbIE HAXOMATCS MEX-
Iy co00li B OTHOIIEHUSIX HePAPXUH
BBLOAOIIMICS (hpaHIY3CKUH XUMHUK;, OH YCTAHOBII POJIb KUCIOPOIa
B 00pa30BaHUU KUCIIOT, OKCHIOB M BOJBI, OTIPOBEPT TEOPUIO PIOTH-
30 A.JL JlaBya3be CTOHA U CO3JaJl MPUHUUINAIBHO HOBYIO T€OpUI0 XUMUU. EMy npu-

(1743-1793 11.)

HagJIexajga TaKXE II€pBas IIOIIBITKA CHUCTEMAaTU3allUU XHUMHUYECKHX
3JIEMEHTOB, KOTOpasd B majbHelmeM Obuta ucnpasieHa .M. Men-
JACJIICEBbIM
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IPU OAMHAKOBBIX (DM3UYECKUX YCIOBUSX (IaBIEHUU U TEMIIEPATYPE)
paBHbIE 0OBEMBI PA3IMYHBIX IA30B COAEPKAT PaBHOE UUCIO MOJIe-
KyJ. JIpyrumu cioBaMu, 3TO O3Ha4aeT, 4TO I'paMM-MoJIeKyJa J1t000-

31 3akon ABorajipo 5
ro rasa mpu OJMHAKOBOM TeMImepaType M JaBICHUU 3aHUMAaeT OJUH
U TOT e 00beM, KOTOPBIHA TP HOPMAJIbHBIX YCIOBHUSIX COCTaBIISET
22,414 1
0 Cponctro XUMHUYECKU N TePMHUH, 0003HAYAIOINNA KOJTUYECTBO ATOMOB BOJIOPO-
J1a, KOTOPOEe MOXET 3aMECTUTh JIJAHHBIA XUMUYECKUN 3JIEMEHT
BUJ B3aUMOACUCTBUS MEXIy OTIACABHBIMH aTOMaMH WU MEXOY
ATOMHO-MOJICKYJISIPHBIMH YaCTHIIAMH, KOTOPBIH 0OYCITOBIIEH COBME-
CTHBIM HCITOJIb30BAaHUEM HMX J3JIEKTPOHOB. THI CBSI3M OIpPEHEIsIeTCs
33 XuMHnyeckas CB3b .
XapakTepoM (PU3MYECKOr0 B3aUMOIECHCTBUS a TOMHO-MOJICKYIISIPHBIX
qacTull Apyr ¢ Apyrom. CymecTBYIOT KOBaJICHTHAs, TOJISpHAs, HOH-
HO-KOBAJICHTHAS! U HOHHBIE CBSI3U
WX CBOWCTBO BCTYIaTh B XMMUYECKOE B3aMMOJEHCTBUE, KOJIUYECT-
34 BajleHTHOCTH aTOMHBIX BEHHOI MEpPOH KOTOPOIO SABIISETCI CYMMapHOE YUCJIO HeCllapeHHBIX
4acTUl 9JIEKTPOHOB, HEIMOEJIEHHBIX AJICKTPOHHBIX Map U BaKAHTHBIX OpOU-
Tajeil, y4acTBYIONIUX B 00pa30BaHMM XUMHYECKUX CBSI3el
TepmoauHamMuuecKkue MeTo/Ibl
3TO METOJIbI, BIMSIOINIME Ha CMEIIeHHE XHMHUYECKOTO DPaBHOBECHS
35 ynpaBJieHUs XUMHUYeCKUM
peaxImu
MPOIECCOM
36 KuHeTHueckne MeTo/Ibl 9TO METOJIBI, BAUSIOMINE HA CKOPOCTHh MPOTEKAHMS PEaKIINHI
BBIIAIOIIMICS IIBEACKMH OMOJIOT-HATYPANIMCT, BCE €ro TPYIBI I10-
N CBSAIIEHBI TPAHINO3HOM CHCTEMATH3aIMM PACTUTEIBHOTO M XHBOT-
37 K. Jlunneii (1707-1778) " pati 11 P
HOTO MHpa IO IMPOU3BOJIILHO BBEIOPAHHBIM, 3aYaCTYI0 €IMHUYHBIM
NpU3HAKAM
MPOUCXOXKIECHUE KU3HU;
38 I'maBHbI€ MpoOIEMBI HA MOJIEKYJISIPHO-T€HETUYECKU M TTOAXO0/] K U3YUEHUIO 3BOJIIOLIN;
MOJIEKYJISIPHOM YPOBHeE M3y4eHUE MOJIEKYISIPHBIX OCHOB BOCIPOU3BOJICTBA XU3HU U MpOLeC-
COB JKM3HEIEATEIbHOCTU
39 HacaencrBennas 3TO U3MEHYMBOCTH, OOYCIOBJIEHHAS BO3HMKHOBEHHEM HOBBIX I'€HO-
H3MEHYHUBOCTh THUIOB (aHAJIOr «HEOIPEACICHHON U3MEHUYMBOCTU)
3TO M3MEHYMBOCTh, KOTOpas OTpakaeT M3MeHEHUs (heHOTUIIA IIOJ
HenaciencrBennas 2 - .
40 BIMSIHMEM YCJIIOBUH BHEIIHEH cpeabl (AHAIOr «OIMpPENeeHHOW H3-
H3MEHYHBOCTH
MmeHuynBoctuy Y. JlapBuHa)
3TO M3MEHUYHMBOCTBH, OTpaXkarolmas M3MEHEHHUsS B OHTOreHe3e 0coOu
41 Onrorenemirieckan WM M3MEHYHMBOCTBH OTACIBHBIX KJIETOK B mpoiliecce muddepeHnna
H3MEHYHBOCTh 2 polt a peHN
00501
0003HaYaeT COBOKYIHOCTh BOJIIOIUOHHBIX ITPOIIECCOB B IO YJISAIIHI-
42 Muxkpo3BoJIouust X, COIPOBOXKIAOIIUXCSA U3MEHEHHEM TeHohoHIa U 00pa3oBaHUEM
HOBBIX BUJOB
camoyaBoenue mosekyial JHK. Marpuunas JHK, cocrosmas us
JIBYX CKpYYEHHBIX MOJIEKYJISPHBIX LIETIOYEK WU HUTEH, pacKpy4yuBa-
43 Penmukamus JTHK ercsa. OOpa3yroTess OBE MOJIEKYIISIPHBIE HUTH, KaXXdgas U3 KOTOPBIX
CIIyKUT MaTpULEH IJid CUHTE3a HOBOW HMTHU, KOMJIEMEHTAPHOU K
Hel
TepMHUH, O0O3HadamwIui, yTo cuHTe3 HOoBo# 1enu JJHK mpowucxo-
AT TaKUM 00pa3oM, YTO MOCIETOBATEIPHOCTh HYKJIEUHOBBIX OCHO-
44 KomnemenrapHoctn o "
BaHuil B ogHoi# nenu [JHK omHo3HauHO ompemensieTr ux mociienoBa-
TEIIbHOCTD B IPYTO# IIeNH
MEXaHHU3M HEMOCPEICTBEHHOI0 MpeoOpa30BaHUS T'€HOB IPU CHJIIb-
45 Myrauusi renos HOM BHEIIHEM BO31eUCTBUM. [Ipu 3TOM MeXxaHU3ME MOPSIAOK PacIo-

JIOKCHUS TCHOB B XPOMOCOMC HC U3MCHACTCA
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Hepenunpoknas pexom-

THUII U3MCHYHUBOCTH I'€HOB, IIPU KOTOPOM IIPOUCXOAUT YBCIMYCHUC

46 | OMHaUMS WIM HeKJaccuyec- | o0iiero o0beMa reHeTHUECKOM MH(POPMAIMHU 3a CYET BKIIIOYEHHS B
Kasi peKOMOMHALIUS IT'eHOB F€HOM KJIETKH «TPAaHCMUCCHUOHHBIX» T€HETHUECKUX JICMCHTOB
HayKa, IEeJIbI0 KOTOPOM CTallo co3MaHre HOBBIX (GOPM OPTraHU3MOB,
47 Tennast HEKCHEPHR B TOM YHCJI€ ¥ BBICHINX, HAJICICHHBIX CBOHCTBAMHM, paHee Y HUX OT-
CYTCTBYIOILIUX, HA OCHOBE CO3JaHUS THOPHUIHBIX MOJIEKYJ C HOBBIMU
(HY>KHBIMH ) CBOHCTBAMH
48 MeraGommam 00MEH BeIIeCTB, COBOKYITHOCTH MpOIlecCOB kKaTtabonmsma, ambpobo-
JIM3Ma U aHabou3Ma
mpo1iecc 00pa3oBaHUsI MEITKUX MOJIEKYII B Xo/Ie KaTabomm3ma, KOTo-
49 Am(po60aH3M pBIe 3aTeM NMPUHHMAIOT YYacTHe B CTPOUTEIILCTBE OoOjIee CIOKHBIX
MOJICKYII
50 AHa00M3M WIH pa3BeTBIICHHAS CHCTEMa ITPOIECCOB OMOCHHTE3a CIIOKHBIX MOJICKYII
ACCHMMISILIAS ¢ pacxomoBaHueM 3Heprun ATP
KneTku, KoTophIe 10 TUIIOTE3€ YUEHBIX, SIBISIOTCS IBOJIOIIMO HHBIMU
51 ApxedakTepun

OpEeAKaMH IIPOKAPHUOTOB M 3YKAPHOTOB




