amzanunm Puamgecknx moaxonoB. OnHako 6GUONIOrMA CTPEeMHUTEIHLHO
passuBaercA, ¢ €€ COBPeMEHHBIM PpAasBHUTHEM HEPAa3PHIBHO CBA3AHO
paasntue GuopU3MKH.

Bnogusuka — nayka XX Beka. M3 atoro He cneayer, 910 panee
He pemrainchk Omodusmueckwe szanadm. MaxcBessr noctpousn Teopuio
NBETHOrO 3peHusda, 'elIEMroNbIl M3MEPHIl CHKOPOCThH pacupoCTpaHeHUs
HePBHOro mMmyJanca. Ymeno mpumepos takoro poga seauko. Opmrako
anmib B Hame BpeMA 6Modu3WEa pepemuia OT U3ydeHHA (PU3UUECKHX
CBOIICTB OPraHNM3MOB ¥ (PU3MUECKUX BO3NeHCTBMH Ha HHX (CBeT, 3BYE,
SJIEKTPUYECTBO) K QYHIaMEHTAaNbHBIM IPOOIIeMaM — K HCCAEIOBAIINIO
HACJIE[ICTBEHHOCTH ¥ W3MEHYHBOCTH, OHTOreHe3a M (mioreHesa, Me-
tabonmaMa # OMOPHEPreTHKH. JTO OKa3alloCh BO3MOMKHBIM HMEHHO
6iarolaps MOIHOMY Pa3BHTHIO GHOJNOTMHM m OHOXHMHM.

Sapadn Guodusuxu rte ke, uro u Guoiormm. OHA COCTOAT B TO-
3HAHMN ABJEHUH KU3Hu. Dyayum wacrpio (usmku, 6uodusuka HeoT-
genruMa ot Omomormn. Bmodmsur momxen cbimapare w Quandecxkumm,
7 Owosmormueckmmu 3HapuaMu, Jinsd ycoemmnoit paborm B 0bsacTm
O6nousnKN KemaTenbHO o0llee INOHHMaHMe RUBOH NPUPOALI, onpe-
flesieM0oe 3HAHMEM OCHOB 300J0rMd M 0OTaHUKH, (DMSHOIOTHM M DKO-
gorun. DU3NKM TaCTO OTHOCATCA NPEReOPEeIRUTENLHO K ONNCaTelb-
HbIM paspieiam  Guonornu. HeobxonamocTh 300m0rum um GoTaHuKM
npuHNuNuajbHa, Oe3 JlunHesa me Moriao Ot BOZHUKHYTH YyueHuHe
Hapsuna. ,

Hecmotpsa na Goibmime TpyaHOCTH, coBpeMenHas Ounodusmra mo-
CTULNA KPYIHBIX yCIeX0B B O0bACHeHWHM PANAa OWOJOTHYECKHUX SRIe-
Huil. Mp1 y3panum MHOroe O CrpoeHHMHM W CBOHCTBAX GHONOrMYECKH
(YHKIUOHAJIbHEBIX MOJEKYJ, O CBOMCTBAX M MeXaHW3MaX JeiicTsuA
KICTOUHEIX CTPYKIYp, TAKNX, Kax MemOpaww, Owoswneprerndeckue
OpPraHOM/IbI, MeXaHOXMMIUeCKNe CHCTeMbl. YCIemHO paspadateiBa-
ored  QuUsHKO-MaTeMarTnueckne Mojen OHOJIOrHvYeCKHX IpOIeccos,
BILIOTL 710 OHTOreHesa m (uiaoremesa. PeamusoBaubi obrmereopernye-
cKNne ToAX0/AHL K ABNGHWAM JKU3HH, OCHOBaHHBIE HA TEPMOJIIHAMHKe,
Teopur mudopMamuy, TeOpHN aBTOMATHYECKOTo peryimporaunua. Bce
9TH BONPOCHI GYAYT ¢ TOH MJIM WMHOW CreleHbLI0 feTajld3aln| pac-
cmorpennt B xkumre. Ilpm sroM, B coorBercTBHE ¢ NOHWMaRueM OuHo-
¢usuxnm Kax QuU3MKU ABjIenuii KU3HH, Mbi Oynem ucxoamrp u3 Qu-
3UYECKUX 3aKOHOMepHOCTeil, a He N3 (U3N0IOTHUECKOIl KIaccuhura-
nun. Tax, HanpuMep, pemeniusd BHEOIHHX BO3geACTBUil Opranamm
9yBCTB paccMaTpuUBaercd B PA3NHUHBIX pasjelax KHUIM — 3peBne
B I[JaBe, MOCBAIIEHHON (oTO6GMONOTHIeCKUM ABIEHMIM, CIYX W OcA-
3aHHe B CBA3H € MEXaHOXUMHYECKHMH InpomeccaMu, obonsune —
B cBA3N ¢ (PU3UKOH MONEKRYJIAPHOTO y3HaBaHMA.

§ 1.2. ®duznka m Gmoaorus

Ho mocrarouna iu coBpeMenHasn (PU3MKa [ penieHus 6U0IOrH-
qecKHX mpobieM, miuA o6ocHoBaEMA Teopertmueckoii 6uomornu? He mo-
tpeGyercsa gu Gumopnauxe HOBasi, emie He cymiecTBylopiad duanra?
B ucropmm Haykm GBUIH cHTyamuM, B KOTOPHIX paHee pa3paboranHas

10



TEOpHWA BCTPETANach ¢ TPAHANAMA CBOe NPUMEHMMOCTM M OKAa3hIBa-
JOCH HEOOXOOMMEIM CTPOMTL HPWHINNHMANbHO HOBYI0 CHCTEMY Hpe[-
crapieHuil. VIMeHHO TaK BO3HUKIM M TEOPUA OTHOCUTEILHOCTH,
H KBamETOBaa MexaEmKa. A priori He  WCKINYEHO, UTO
mopanEHAA Omodu3NKa HOMKHA OHThL IOCTpPOEHA Ha OCHOBE ellle HO
m3BecrHoil Oynymeit (U3WKE, CYIMECTBEHHO OTINYHOI OT COBpe-
MEHHOI,

OcTaBEM B CTOPOHE KOHINENHHE 6UTAAU3MA, COTIACHO KOTOPHIM
O6nosornueckue sABjeHuA OPAHNNNMANBHO HENOCTHIKMMH HZ OCHOBE
QPU3NKE B XWMMH, TaK KaK CyMeCTByeT HeKaf (/Ku3HeHHAS CHJIay,
IV SHTEJIeXnA, MM OuoJorMYecKoe mone, He Hojje;xamue (Qusude-
CKOMY WCTONKOBaHWIO. BuranmaM He HayueH, OH OTPHIAET eJWHCTBO
OpUpOABI W, B KOHEUHOM cueTe, IPUXOJAT K TeoXorwH. B cospeMen-
HOW nayKe HeKOHCTPYKTWBHEE BHTANWCTWYECKHE NPEACTAaBIeHUA YIKe
He PUrypupymor.

OOcysKaas BO3MOKHOCTH (PM3WYECKOTO NCTOJKOBAHUS ABICHUY
JKU3HM, T. €. BIuAHNe (PU3NKA HA COBpeMeHHOE ® Nociexviomee pas-
BuTue Ouonormw, He cienyer 3absiBarh u 06 o6parHOoM BAUSHWH OWO-
noruy Ha Quauky. 3aKOH.COXpaHEHWA SHEPILWH, HEpPBOe HAYAI0 Tep-
MoauaamMuKn, Oblnr orkpeit Maitepom, [[skoynem m IexnMmroanmem.
Hax nssectno, Maiiep wcxomun ua mabniogenwii maj sKuBHIMU Opra-
H¥3MaM¥, Haj aonnbmu. Menee wssecrHo, urto I'eabMroann rakske oc-
HOBBIBaACA HAa OWOJIOTMYECKAX SABIEHWAX, PYKOBOJACTBYACEL YETKOW
aurusnranuctuieckoit komnennueir., Om nmcan: «Ilo Hlranio, cumisi,
feiicTByOMue B HMUBOM TeJe, CYTh PuanuecKue W XAMAYECKUE CHMILI
OPTraHOB ¥ BEINECTB, HO KAKAA-TO NPHUCYIIAsaA Teny ;KH3HEeHHAaA AYINa
MV JKM3HEHHAA CWMJa MOXKET CBA3BIBATL WMAWM OCBOOOKAATL uX [ed-
TesrhHocTh... fl Hamen, d9ro Teopmsa Ilrama npmomckiBaeT BCAKOMY
JKNBOMY Teny CBOVCTBa TaKk HasniBaemoro perpetuum mobile (Beu-
Horo asmraresf)... Takum o6pa3oM g HATOAKHYJICA HA BOOPOC, KaKue
OTHOHIEHUs [OJIKHEI CYLIECTBOBATL MEKAY PASANYHEIMA CUIaMH
OpEPOAH, eclm NPuHAThL, uto perpetuum mobile Boebine HeBO3MO-
sken...». He ronbko 6wodmamka, 5o m @u3uKa B HEAOM pasBmBaluCh
Ha NyTH OPeoJoJeHWs BATAIA3MA.

OcraHOBMMCA HA HPEJCTaBIEHWAX O COOTHOIEHWMN (PM3NKW M Owo-
soruu, paspaGoramamx ¢Puankamum XX Bexa — Bopom m Hlpe-
JUHTEePOM.

Bop paccmarpmsan aTy npobGmneMy Ha ocHOBE KoHNennum 0onod-
HUTEAbHOCTU, TACTHBIM CHyYaeM KOTOPOUl ABIAETCA NPUHLHI HEOM-
peleneHHOCTH KBAaHTOBOH Mexammkm. Bop cumTan nonoaHWTeNLHEIMHE
¥CCHAe[OBAHMA KUBBIX OPraHE3MOB HA ATOMHO-MONEKYAAPHOM YDOBHE
A KaK [eJOCTHLIX cMCTeM. JTH [BA BHja WMCCIeJOBaHNA HECOBMECTH-
Mbel. B TO e BpeMa «HEM OfRH pe3yabTar OMOJIOTHYECKOrO MCCHe[0-
BaHUA He MOKeT OKITL OJHO3HAYHO ONWCAH MHAaYe KAK Ha OCHORE
nouarnit ¢mankn M xmmEwy, jHE3EL cleayer paccMarpuBaTh «..KaR
OCHOBHOI NOCTYNAT OWOJOrMM, He HOAAAIOMMICH [anbHelimeMy aHa-
nuayy, nopobmo KBaHTy jeiicTsna B aroMHOo¥ (msnke. Takum obpa-
30M, AMEeTCA NONONHMTEABHOCTE Omonoruu, ¢ ofHOill cTopoHsl, U du-
8HKM M XWUMMH — ¢ JpYyroil. 9Ta KOHNEeNNWA HE BUTANACTHIHA, OHA
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HE CTaBHT KaKUX-IM60 TPaHMN NHPUMEHEHA (U3MKK W XWMU@ B HC-
CAeOBAHNAX MUBOH NPHPOJHL.

B xomme musaum (1961, 1962 rr.) Bop wusmemun cmom Baraamst
noi BINAHHWEM YCHOeXOB MoJeKyaApHo# Oumosormu. Om oTMermy, 4TO
JONONHUTEILHOCTL B OHONOrHY nMeeT He NPHHINIMANLHEIA, HO Ipak-
THYOCKWIl XapakTep, olpeselNseMblil Upe3BbIYaiiHoil CIOMKHOCTRIO KH-
Boro teja. IlpakTuueckas MOHOIHUTEIBHOCTE MPEONOIEMA.

Paspurne ModexkynaApHONl OGHONOTHM HPHBENO K ATOMACTHTOCKOMY
HCTONKOBAHUIO OCHOBHBIX ABJICHHUII JKU3HU — TAKUX KaK HACIGICTBEH-
HOCTH ¥ M3MeHUMBOCTh. B mocnexnmue pecATwierss ycueuiHo pas3Bu-
BaeTca W (pUaWdecKas TEOPUA LEJOCTHBIX OHOTOIMIECKHX CHCTEM,
OCHOBaHHaf Ha HJEAX cuHepreTnku (ria. 15).

B 1945 r. Ulpepunrep manncan kEury «9To rakoe KU3HH ¢ TQU-
KH 3peAVsa (DM3NKW», 0KA3aBIIYI CYINECTBEHHOE BIHAHHE Ha Pa3Bh-
tne OGuoduzvkm m MojexkyiaspHoil 6monormu. B sToii xmure BmmMa-
TEJILHO PacCMOTPEHO HeCKONAbKo Baskmeidmmnx mpobmem. Ilepsas wus
HUX — TepMOAMHAMWIECKNEe oCHOBH Kuzau., Ha mepsbiit Bariapn ume-
eTCA pemuTeNLHOE HPOTHBOPEUHe MEJKAY 5BOJIONUell H30IUpPOBAH-
HOl (pMBUYECKON CHCTEMBI K COCTOAHUIO C MAKCHMAIBHOM HTPONHEIl,
T. ¢. HEYOOPAMOIEHHOCTHIO (BTOPOE HAYAJN0 TEPMOJUHAMUKH), m Gmo-
Jornieckoil sposonueit, upymeit or npocroro ¥ caomuomy. Illpeguu-
rep TOBOPWI, 9YTO OPraHH3M (HOHUTAeTCA OTPHUATENBHON dHTpommeii».
IT0 03Hadaer, 9To opraHusMbl u Omocdepa B LETOM He M3OIUPOBAH-
HBIe, HO OTKDBIThIE CHCTeMbI, 0OMeHHBAIINNOCA C OKPYKAIOme cpe-
noit u BemecTBoM, u sHeprueil. HepaBEOoBecHoe cocTomHme OTKPBHITOIR
CHCTEeMH HOAJEPKUBACTCA OTTOKOM SHTDOHMH B OKDPYIKAIOMyI0 cpe-
ny. Bropan npobaesa — obimiie CTPyRTYPHEIE OCOBEHHOCTH OPTaHW:-
mos. Ilo caosam lllpenumrepa, opranusM ecrb anepucduueckull kpu-
cTad4s, T. e. BHICOKOYMOPAZOUGHHAA cmcTeMa, HofoOHas TBepnoMy
TENY, HO JIMIIEHHAA HePHOIUYHOCTH B PACHOJNOKeHHH KIETOK, MO-
NeKYyN, aTOMOB, -JTO YTBEIKJE€HUE CHPaBeINBO [JA CTPOGHHA Opra-
HH3MOB, KJIETOK H OHOJOTHYECKHX MaxpoMmoiexkyn (Oeakm, HywIeH-
HoBBIe EKuciorhl). Kax Mol yBupuMm, momATue o006 anepuoxmieckoM
KPHCTaJJIe BaXkHO JA PAcCMOTPOHHA MABJIeHUN JKU3HM Ha OCHOBE
Teopun wndopmanun, Tpersa mpoGiema — coorBercTBHe GHOTOTMYE-
CKUX ABIEHHIT 3akoHaM KBaHToBoil Mexanmkm. OOCy:Kias pesyibra-
THl PajHGGIONOrAIECKAX HCCHENOBaHMIl, npoBelenHblx TraMogdeeBsIM-
Peconcxmm, Ilummepom n [enn6piokom, Illpenurrep ormedaer. kBan-
TOBYI0 NPHPOAY pajKiaqioHHOrO MYTareHesa. B To ke Bpema mpnme-
HeHHA KBAHTOBOW MEXAHMKH B OMOJOrMM HEe TPHBHANBHBI, Tak Kak
opraHA3Mbl HpUBENANHAAbHO Makpockounynsl. lllpexnurep samaer Bo-
opoc: «Ilouemy aromm mansi?» OUeBupgHO, YTO 3TOT BONPOC JNIICH
cMBICIa, ecIn HE YKasaHo, II0 CPaBHEHUIO ¢ ueM Majgbl aTombl. OHHK
MaJbl 00 CPaBHEHHIO ¢ HAIIMME MOPAMH JINHLI — METPOM, CAaHTUMET-
pom. Ho stn mepsr onpenesnsioTcs pasMepaMm YeJIOBEUECKOr0 Tela.
Caengosatentro, rosoput llpesunrep, pompoc caenyer nepedopmyin-
poBaTh: mOYeMY aTOMBI MHOTO MEHBLIIE OPraHH3MOB, HHBIMH CJIOBAMU,
no7eMy OPraHH3MBI TIOCTPOEHB W3 Oomblioro umcia aroMoB? [lefi-
CTBUTEJILHO, YUCIO aTOMOB B HauMeHbINel O0aKkrepmanbHOIl KIETKE

(1829 1e) &
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Mycoplasma laidlpwii nmeer mopamox 10°. Oreer ma BOHPOC 3aKII0~
gaeTCA B TOM, YTO HEOOXOHMMAs [IA JKU3HN YIOPAMOIEeHHOCTH BO3-
MOKHA JUIIL B MAKPOCKONMYECKOHl .CHCTeMe, B IPOTHBHOM CIYd4ae
nopAnoKk paspymaica 61 guykryanmamu. Haxomen, Ilpegmarep
sagaBajica BOMPocoM 06 yCTONYMBOCTM BEINECTBA FEHOB, LOCTPOEH-
moro n3 gerxmx aromos C, H, N, O, P, Ha nporaxenun muoecTna
noxodenuii. OTBET Ha 3TOT BOIPOC AANa IO3[HEE MOJERYIAAPHAA Ouo-
JIOTMS, YCTAHOBUBINAA [BYCHUPAJbHOE CTPOGHHE p;esolccupuﬁony-
Eneunosoi ruciaornr ([AHHK).

Mz me ocramaBiusaemcA Ha paborax HeKOTOPHIX (I}usuKOB B KO-
TOPHIX YTBEPIKAANOCH HECOOTBETCTBHe GHONOrAYECKUX ABICHWH M 3a-
KoHoB Pusnru (Iubsaccep, Burmep m gp.). OunGounocte sTHX pabor
©ObIa BHIABIEHA B HAyYHOUl JuTEpaType.

CerogHsa MMEIOTCA BCE OCHOBAHUA yTBEP:KIATh, 4TO COBPEeMEHHAA
<JusvKa He BCTPEUYAETCH C TPANNIAMH CBOeil MPUMEHUMOCTH K pac-
cmoTpernio Gmonormuecxux smxenuid. TpymHo pgymarh, 9ro TaKme
rpanungkl o6Hapysarca B 6yaymem. Hamporus, passurue 6uodusuna
KaK YacTH COBpeMeHHON (UBNKM CBUJETENBCTBYET O ee HeoI'DaHM-
9EHHBIX BO3MOKHOCTAX. |IpuXogdTcA, KOoHEWHO, BBOAATH HOBBIe (M-
BWuecKNe WPEACTABIEHNUA, HO HE HOBbleé NPUHNMIL U 33KOHSHI,

§ 1.3. ’Kneasa u meskusBaa npnpoxa

OnpenerumM KUBOH OPramn3M KaK OTKPHITYIO, CAMOPEIyJIupyeMyIo,
CaMOBOCITPON3BOAAINYIOCA U PasBUBAIOINYIOCA IeTePOreHHYI0 CHCTe-
My, BakHeiimuMu (GYHKOMOHAIHHBIMH BeIeCTBAMH KOTODOil MBJA-
10TcA OuomoamMeps] — OeaKH M HYKIenHOREe Kucaorbl. Opranumam —
CUCTEMA WCTOPUHYECKAS, B TOM CMbICAe, 9TO OH SABIAETCA pPe3yibra-
TOM (PUIOreHEeTHUECKOro, SBONIONUOHHOIO Pa3BHTUN M CAM TIPOXOMUT
TYTh OHTOTEHETHIECKOTO pPA3BUTHA ~— OT 3UCOTHI [0 CTApPOCTH |
CMepTH.

O6biynan ¢usuka HeMMBOIL npﬂponm HEe UMeer JieJia ¢ ncropueﬂ
DNeKTPOH, aTOM,. MOJEKYJia XapaKTePU3yIOTCA MOCTOAHHBIMA (QUAUTE-
CKIMY CBOHCTBAMM, HE3aBHCHMO OT CBOero npoucxoskpenus, Homeu-
Ho, oOhyHas (pusMKa U3yyaeT KWHETHYECKHe, NWHAMUuEeCKHe IIpomec-
cbl. Ilpu sroM, ofiHAKO, He PacCMATPUBAETCS HIJUBANYAIbBHAS HCTO-
pus q)nauqecnoro TEJA.

Cxasannoe He 03HAYAeT, 9T0 B (YUaNKe HEKMBOIL MPUPOMET  HET
MCTOPUTEeCKHX npodiem. CaMo BOBNMKHOBeHHE KHBO¥ MpUpPOJEL, ee
HBOJIONMOHAOE PA3BMTHE U MHAMBHAYAJHbHOE PA3BHTHE KaKIol ocodu
ecTh uacTs passButusa BceemenHoil kak meioro, wacts passutus Coma-
HEYHOW cHcrTeMbl, wacts paspurua Jemuau. CiemoBarennHo, nMmeer
CMBICJ PaccMOTpPeTh CXOACTBO. .M pasnundue Mexxy Oumodusuxroii, ¢ of-
HOIl CTOPOHB, M KOCMOJOTHeil, acTpodmaukon M reousuKoil, ¢ Apy-
roit. Takoe paccMoTpenue IOYYHTENsHO, TaK KaKk TH pasuoie olia-
cru Pusnkn Moryr oboraTuTh APYr ApPYra eAMHBIMH OOAXOLaMM K
PeIIeHUI0 UCTOPUILCKUX 3a/aT. _

CornacHo coBpeMeHHEIM IIpEIlCTaBJ[eHui{M ucropna Bcenennoit
BAYMHAETCA C MAJOr0 CLYCTKA HIa3Mbl IpoMajmnoit wiorwmoctu. Ilpnm-
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