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(131 Law of nature.
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(21 Ontological discontinuity.

Bl Qualitative novelty.
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6] Kantian critique.
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B Contradiction.

[l Ontological necessity.
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[ Heuristic.
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(21 Phase transitions.
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(4] Magnetic polarity reversal.

1 Allotropy.

[l Hydrocarbon chain extension.
[ periodic table.

8] Eldredge & Gould (1972).

Bl punctuated equilibrium.

[10] Qualitative leap.
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[2l Threshold-dependent.

B) Incandescence.
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(11 planck’s radiation law.

21 planck (1901).

B3] Stefan—Boltzmann law.

(4l Wien’s law.

5] |attice vibration

6] Magnetic polarity reversal.
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(1 Curie temperature.

(2l Ferromagnetism.

B Kittel (2005); Ashcroft & Mermin (1976).

4l Domain walls.
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[6] Bertotti (1998).

[/ 1sing framework.

8 Landau—-Lifshitz—Gilbert equations.

1 Brush (1967); Landau & Lifshitz (1935); Gilbert (2004).

(10 Allotropes.
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[21 Molecular orbital and crystal field theory.

31 Atkins & Friedman (2010); Ballhausen (1962).
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(11 London dispersion forces.
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B1 |sraelachvili (2011).

[4] Statistical mechanics.

Bl Thermodynamics.

(6] McQuarrie & Simon (1997).

[ periodic table.

[l Mendeleev.
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(11 pauli exclusion principle.

(21 pauli (1925).
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(41 Hund’s rule.

51 Hund (1927).

6] Schrédinger equation.

[/l Schrédinger (1926).

8] Big Bang.

Bl Burbidge et al. (1957).

[10] Kratz et al. (2007).

(11 Quantum mechanics.

(121 Astrophysics.
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(1] Djalectical leap/rupture.

(21 Marxist circles.

Bl Notion.

[l punctuated equilibrium.

Bl Social theory.

6] public policy.

[/l Evolutionary economics
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(1 Stephen Jay Gould.

(2 Niles Eldredge.

Bl Darwinian picture.

[l Eldredge & Gould (1972).

Bl Dialectical terms.

6] Evolutionary leaps.

[/l Gould (2002).

8] Systems biology.

Bl Metabolic Control Analysis, MCA.

[10] Kacser & Burns (1973); Heinrich & Rapoport (1974).
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(11 Hegelian/Engelsian principle.
(21 Richard Levins.

B Richard Lewontin.

[4] The Dialectical Biologist (1985).
[51 Sheehan (2018).

(6] Complexity science.

[/l Contradiction.

& Immanence.

Bl Qualitative leap.

[10] System.

[11] Rhetorical move.
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(11 Systems theory.

(21 Cybernetic feedback..
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Bl Emergence.

6] Nonlinearity.

/I Multi-level causation.

8] Systems biology.

Bl Network theory.

[10] Nonlinear dynamics.

18



ks LSSy laie 3 3diged B W el oduegd (aiiByd  owlidimn) 9 Bdilol (Sdu a3
= D' QLR L g ddiagd (ohdoyd (gw 29 "
LS o Uas o |y Ciw 90 40 903,58 g0 |y Sl gde (ST ¢93 oyl

& WSz O ol i Goje> J Og "SwSlbaad SSsgy cnl olaila
S (i) ,S g5 LT sy oS e ol o Gy a8y el SSILs A4S ol
83 Ol 9 codsalanil oz b gLy Sl Slolainl ayliody " SaSILa" (7S 43 oS

32 Cawd 3l Jb plese (hudd (aubge ]y SSILs (slake aS']) Sl 2 g4h0

e G 3 Sl i "SaSIba" 9 [ SaSIbs (wlidican) Oszmad W3,S09)
ol ($uiSIba (285 b 1y (Slilols Sl 3Lss LT €blodiuS o]y Laadd Coop 31 Lol ias |
s Juol SSIL3 Sladie Cymdlo dzly nlnls 9 L8

W 31,819 9 W oSl & Audas Judoxi - 0.9
oS 3112 S0 HNS 51 Glactiiy 3 (giuw glods 4S diuzzyy SAigad Cabd (932 3l o
2 dipde Olad 45 @S Qlelis |y GBS oSl wilgis 0gSl cllodss S5 cuas 4y
Ala b SSILS Sylas 09T 3l 4558 S

Slacahd il lls jiass ol b syldS (Jle $lp) Soms sldbbe s
Oldge O b clod ¢)Lad Ggxad 390 LD Laswgs Jo 5body 3 58,55 o puabolike
4 (ol Shal 3ga> b GyleT gaazd 31 GBHL Lol el (2819 Gl Hlidy A9l g el

B0 )s CawnS b (283

90Ul )3 355555 ((nSasded Slaoazs) (@ 95slT (e Gln) Qlerds Sladill 5o
Ll 43 593 4 sl J9SIg00ke Slag 6 3 Nigw Shuwtin Slaghlb 5l Jel> S
Gl Wil 9 WS 2 Sam gy Wl Jsao! 3 aialyd ol ildiuly (Jawes

Sy SSIL S i 4 i 2 OLaS g 9 Spivedidy T Ll

ud )55y 1o ol S B dins Jolas )90 )3 0394 ¢ ) Sladilolw o
i Jolir Qloy) Bl .digdu 2 (o0U s Slacgdgue 9 (a8 (S)lapdigas )

(1] Djalectical biology.
21 Dialectical transition.
Bl punctuated equilibrium.

19



S s Jas 33ldpg L 5o GV 9 (gl b (S 9 Y (S5 )
SLprazr 53 @aksl Gdg) Gosldl ey o clais AL (35555 Dgzad dzwl
.Léj).b ua:‘)l,u A () gS.-g-}f

Sy «Shis $SILy ol & 2gdis B dail oS gdis HRAT )lge (ol OO L
Soylg Hladl (ilh yldlS Guxly "oelB" e cwltySiile I Sadn (£45
P B0 odslesl SIbI o)l 3 doie ) Copmaz S35 b 6031 GLALTL « 12T Slojs
X195 "CudS s S 118 LS ol b JueseS (Sloylasiuel dolieds g AL1,S axindS
G 1y 393 (ue €33 6358 5033 1) 0950 03151l s glaodunty 45 Wl (S 30T

Aile s 9,8 1 (Ted gim) LSS 4 g wmos

doly §al Slagigzr 4 dmds Ol Gu) 5 st (S SLGSSS go
SeSIbs sl (ja8ls & g il 3Y i Sl 9 (S5 el 39 m ngftgul:m
log pBL Canlo Slp ple 3938 (gzad "CnlS 4 S SIS ol eyl

Eedd sladolo -

@ 58 Jalod s codslesl B SaSIbs Slajiga" ol SW0j9> wlaw 43
CUidadd )3 Az «(S5B BliS Ho dx Lgdi s wiwlyyd opdiediz 9 diwsn AL
O hassS b eols Jgdr ¢aSayked Sbonas) (39390 ubliae S Sisly
N2 parad Sl ST b (Yl g (3o S8 @pbe I 95,3
2D GIGmle puwdd glupd SWSIbs colyy (dhaie g b Goys R85 I &
oS 095enl 5 (S BB )3 |y LT Wilgiis L 3l ple 4 wS2 Juosd gladis
LY

(11 Genetic drift.

(2l Domain wall propagation.
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(4l Tautology.

[l Dialectical leaps.

[6] Speciation.
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[21 Rhetorical device.
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[3] Critical rationalism.

6] popper (1959; 1963).

[7] Research-program methodologies.

(8] Lakatos (1978).
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(https://en.wikipedia.org/wiki/Metabolic control analysis).
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https://en.wikipedia.org/wiki/Metabolic_control_analysis?utm_source=chatgpt.com
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