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The Challenge of Naturphilosophie:  Kant, Schelling, and Hegel [ 1 ]
Michael Friedman
Kant’s philosophy of human knowledge and experience—including his more specific philosophy of (corporeal) nature developed in the Metaphysical Foundations of Natural Science—is based on a number of fundamental distinctions.  The most fundamental is the distinction between the passive or receptive faculty of pure intuition or sensibility and the active or intellectual faculty of pure understanding.  For it is this distinction which then gives rise to the dichotomy between appearances (spatio-temporal objects given to our sensibility) and things in themselves (purely intellectual objects thought by the understanding alone)—and thus to the most characteristic doctrine of Kant’s transcendental idealism.  Post-Kantian “absolute” idealism, as represented by Schelling and Hegel, rejected these fundamental distinctions, along with Kant’s (related) sharp dichotomy between practical and theoretical reason.  Accordingly, this form of post-Kantian idealism returned to a more traditionally metaphysical conception of the relationship between nature and spirit closely modelled on the philosophy of Spinoza—with the all important difference, however, that Schelling and Hegel aimed to restore teleology, and thereby also freedom, to nature itself.

The resulting Naturphilosophie has typically struck scientifically-minded philosophers as scandalous, if not completely unintelligible.  Indeed, beginning in the wake of absolute idealism in the mid to late nineteenth century, such reactions led first to a powerful [ 2 ] “back to Kant!” movement, typified by the work of such natural scientific thinkers as Hermann von Helmholtz and academic neo-Kantian philosophers as Hermann Cohen, and then to the development of the form of “scientific philosophy” we now know as logical positivism or logical empiricism in the early years of the twentieth century.  I shall return to some of these developments in later lectures.  But I now want to argue, in the first part of this lecture, that [ 3 ] the Naturphilosophie initiated by Schelling did not represent an unaccountable and “unscientific” philosophical regression, but rather a perfectly intelligible and insightful response to a combination of internal problems surrounding Kant’s system and revolutionary new developments in the sciences of chemistry, electricity, magnetism, and biology.  I shall then explain, in the second part of this lecture [ 4 ], how Hegel, in his earliest writings, then correctly located these problems in the deepest and most fundamental features of Kant’s transcendental philosophy. 

Let us begin with a further, and related, Kantian distinction [ 5 ] between constitutive a priori principles of the faculty of understanding and merely regulative a priori principles of the faculties of (theoretical) reason and/or reflective judgement.  Regulative a priori principles involve purely intellectual representations—like those of God and the soul, for example—which can never be instantiated in our (human) experience of nature.  By contrast, constitutive a priori principles result from the application of purely intellectual representations—the categories—to our spatio-temporal sensibility and yield necessary conditions for all objects of experience; they are therefore necessarily instantiated in our (human) experience of nature.  Using Kant’s technical language, then, constitutive principles are necessarily schematized in spatio-temporal intuition, whereas regulative principles necessarily fail to have such schemata.  The pure concepts or categories of substance, causality, and community, for example, are necessarily realized in our experience by a system of causally interacting permanent entities distributed in space and time.  The schema of permanence goes proxy for the category of substance, that of law-governed succession goes proxy for the category of causality, that of law-governed simultaneity goes proxy for the category of community.  Moreover, as we have seen, a [ 6 ] system of massive bodies interacting in accordance with Newtonian universal gravitation provides Kant with his primary instance or example of such a nature in general in space and time.  Indeed, one of the main points of the Metaphysical Foundations, as we have also seen, is to explain how the general constitutive principles of experience of the first Critique are further specified or articulated to provide an a priori “metaphysical” foundation for precisely this Newtonian model.

Yet Kant’s general constitutive grounding of experience, even as extended into “the special metaphysics of corporeal nature” in the Metaphysical Foundations, leaves much of the natural world still unaccounted for.  This work, as Kant himself emphasizes, only provides a priori insight into the most general properties and powers of all matter in general and as such (properties such as mass, gravity, impenetrability, and elasticity) and leaves even the property of cohesion for a physical and empirical rather than an a priori and metaphysical treatment [quote 1 handout].  Accordingly, Kant here assigns the problem of further specifying the general concept of matter as such into particular species and subspecies—the problem of what he calls “the specific variety of matter” in the General Remark to Dynamics—for the further development of empirical physics and chemistry.  Moreover, in the Preface to the Metaphysical Foundations Kant famously denies scientific status to chemistry [ 7 ] and asserts that, at least at present, “chemistry can be nothing more than a systematic art or experimental doctrine, but never a proper science” (471 [quote 2]). 

How, then, is the more empirical study of nature, such as chemistry, to proceed?  In the first Critique [ 8 ] Kant invokes the regulative use of (theoretical) reason at this point, and, in particular, the idea of the complete systematic unity of all empirical concepts and principles under the a priori constitutive concepts and principles already generated by the understanding.  In particular, the idea of systematic unity guides our process of inquiry in the more empirical and inductive disciplines, without constitutively constraining it, as we successively ascend from lower level empirical concepts and principles towards higher level concepts and principles.  The goal of this process is an ideal complete empirical science of nature in which all empirical concepts and principles are constitutively grounded in the pure categories and principles of the understanding—an ideal we can only successively approximate but never actually attain.  Moreover, the paradigmatic application of the regulative use of reason, in the period of both the Metaphysical Foundations and the first Critique, is precisely to contemporary chemistry.  Kant sees this chemistry—primarily Stahlian phlogistic chemistry as supplemented by the new discoveries in pneumatics but not yet including Lavoisier—as a purely empirical or experimental art guided by the regulative use of reason towards an entirely unspecified and indeterminate future state of affairs in which the experimental results in question are finally grounded in the fundamental forces of matter [ 9 ] in a way that we are not yet (and perhaps never will be) in a position to anticipate.

Moreover, as we know, Kant, in the third Critique, extends the doctrine of the regulative use of reason to what he now calls the faculty of reflective judgement, and he now applies this faculty, in particular, to the case of biology.  The problem here, in a nutshell, is that all matter in general and as such—all matter as the object of our outer senses in space—is essentially lifeless.  This, in fact, is how Kant interprets the law of inertia [ 10 ], which, in turn, is itself constitutively grounded by a further specification of the a priori principle of causality articulated in the first Critique (MFNS, 543-4[quote 3]).  Biology, the study of life, can therefore never be a science in the strict or “proper” sense for Kant; it can never be constitutively grounded in the fundamental forces of matter.  The best we can do, in this case, is to extend the doctrine of the regulative use of reason via the teleological idea of purposiveness [Zweckmäßigkeit]—an idea which already arises for reflective judgement in general as it guides our inductive ascent from particular to universal towards the ideal infinitely distant goal of a complete systematic unity of nature (third Critique [ 11 ]).  And this idea can now be applied to particular objects of nature or “natural products” (i.e., living organisms) in so far as they are conceived, by reflective judgement, as themselves purposively organized.  But such a mode of conception is in no way constitutive of these objects themselves; it is rather a merely regulative ideal for guiding our empirical inquiry into living organisms as far as it may proceed.

From the point of view of post-Kantian Naturphilosophie, however, we are thereby left with a quite intolerable skepticism concerning most of the phenomena of nature.  For only very few of these phenomena, as we have seen, are actually constitutively grounded in the a priori principles of the understanding.  And, for the rest, we have at best the otherwise entirely indeterminate hope that they may be constitutively grounded some day, as in the case of chemistry.  In the case of biology, moreover, the situation is even worse, for we shall never achieve, according to Kant, a genuine constitutive grounding of the properties and behavior of even a single blade of grass.  It would appear, then, that the vast majority of natural phenomena are not, and most likely never will be, objectively or constitutively grounded at all, and our claims to have rational or objective knowledge of nature are accordingly cast into doubt.  For the post-Kantian Naturphilosophen, therefore, the very enterprise of transcendental philosophy—the attempt to give an a priori or rational foundation for the totality of our knowledge and experience—must be radically reconceived.  And it is in precisely this context, I believe, that the decisive contribution made by Schelling is best understood [ 12 ]. 

For Schelling, transcendental philosophy, the story of how human reason successively approximates to a more and more adequate picture of nature, has a necessary counterpart or dual, as it were, in Naturphilosophie, the story of how nature itself successively unfolds or dialectically evolves from the “dead” or inert matter considered in statics and mechanics, to the essentially dynamical forms of interaction considered in chemistry, and finally to the living or organic matter considered in biology.  Since nature, on this view, dialectically unfolds or successively evolves in a way that precisely mirrors the evolution or development of our rational conception of nature (and, of course, vice versa), it follows that there is no possible skeptical gap between nature itself and our conception of it, or, in Kantian terminology, between the constitutive domain of the understanding and the merely regulative domain of reason and reflective judgement.  All of the phenomena of nature—including, in particular, both chemical and biological phenomena—are rationally or objectively grounded in the same way.

The key to Schelling’s conception is a dialectical extension and elaboration of Kant’s dynamical theory of matter [ 13 ] in the Metaphysical Foundations, according to which the fundamental property of filling a space to a determinate degree results from a balance or equilibrium between the two fundamental forces of attraction and repulsion [ 14 ].  From Schelling’s point of view, this theory of the most general properties of all matter as such (which embraces, therefore, even the “dead” or inert matter considered in statics and mechanics) has already introduced an essentially dialectical and evolutionary element into nature, in so far as the dynamical constitution of matter in general proceeds from the positive reality of expansive force (repulsion), through the negative reality of contractive force (attraction), to the limitation or balance of the two in a state of equilibrium.  Yet this equilibrium, for Schelling, is only a temporary first step, for we now know, as Kant himself did not, that [ 15 ] chemistry (the new turn of the century electro-chemistry) can be dynamically grounded by a dialectical continuation or extension of this same progression—as we proceed, more specifically, from the magnetic, through the electrical, to the chemical (or galvanic) forms of the basic or original dynamical process grounded in the fundamental forces of attraction and repulsion.  And, once we have gone this far, it is then a very short step (particularly in view of the newly discovered parallel interconnections among electrical, galvanic, and biological [ 16 ] phenomena—such as the discovery by Galvani that a severed frog’s leg will “jump” when stimulated by an electric current) to view biology, too, as a further dialectical continuation of the same dynamical process.  Biology, too, can be a science, for all rational science, as Kant did not see, is grounded in a single dynamical evolutionary dialectical progression.  The whole of nature, in this sense, is at once both rational and alive.  And this means, in particular, that there actually is life—constitutively and objectively, not merely regulatively—in even the very simplest forms of organized matter [ 17 ] (SW 2, 46-7[quote 4]):

This philosophy must admit, therefore, that there is a graduated development [Stufenfolge] of life in nature.  Even in mere organized matter there is life, but only life of a limited kind.  This idea is so old, and has been preserved until now in the most varied forms up to the present day. . . that one can well surmise in advance that some ground for this natural belief must lie in the human spirit itself.  And it is in fact so.  The entire mystery surrounding the problem of the origin of organized bodies rests on the circumstance that in these things necessity and contingency are united in the most intimate way.  Necessity, because their existence is already purposive, not only (as in the case of the work of art) their form;  contingency, because this purposiveness is nonetheless only actual for an intuiting and reflecting being.  
Schelling’s entrancing vision is fueled by a number of dramatic new discoveries in the new electro-chemistry.  In particular, the invention [ 18 ] of the Voltaic pile (1800) had led to the discovery of current electricity or galvanism, and current electricity, in turn, had led to the discovery [ 19 ] of the electrolytic decomposition of water—whereby oxygen and hydrogen separate out from the water and accumulate, respectively, at the positive and negative poles inducing the electrolytic current.  Oxygen and hydrogen were thereby associated with negative and positive electricity, respectively, and this suggested an especially close link between electrical forces and the fundamental chemical forces involved in combustion.  Schelling, along with many other researchers at the time, took this as evidence for the electrical nature of chemical affinities quite generally. Indeed, a particularly important electrochemical researcher [ 20 ] of the time was Johann Ritter, who was also a Naturphilosoph and admirer of Schelling.  Ritter, in fact, was the first experimentally to demonstrate that the volume of hydrogen gas produced by electrolysis is twice that of the oxygen gas.  Yet the most important Schellingean researcher of all was [ 21 ] Hans Christian Oersted, a close friend and collaborator of Ritter’s, who discovered electromagnetism in 1820 directly inspired by Schelling’s idea that the basic or original form of the dynamical process is further differentiated, at the level immediately following that of Kant’s two fundamental forces of attraction and repulsion in general, into magnetism, electricity, and chemical forces (including galvanism) [ 22 ].
It is precisely here, for Schelling, that we can unite the concept of matter in general as conceived in Kant’s original dynamical theory (the “dead” matter considered in statics and mechanics) with matter as conceived by Naturphilosophie—as an inexhaustible source of rational life.  And it is in precisely this context that we can view chemistry, in Schelling’s words, as a dialectical “middle term” between mechanism, on the one side, and biological (ultimately rational) living purposiveness, on the other [ 23 ] (SA 2, 187[quote 5]):

Therefore, already in the chemical properties of matter there actually lie the first, although still completely undeveloped seeds of a future system of nature, which can unfold into the most varied forms and structures, up to the point where creative nature appears to return back into itself. Thus, at the same time, further investigations are marked out, up to the point where the necessary and the contingent, the mechanical and the free, separate from one another. Chemical phenomena constitute the middle term between the two.  It is this far, then, that the principles of attraction and repulsion actually lead, as soon as one considers them as principles of a universal system of nature.

Indeed, even the inert matter considered in statics and mechanics is already at least potentially alive, since Kant’s dynamical theory had shown that the fundamental forces of attraction and repulsion are necessary to all matter in general and as such, and we have just seen that the original or primary dynamical process governed by these two forces must necessarily evolve or develop into first chemical and then biological forms of external nature.  In the end, it is precisely by rejecting the fundamental Kantian contention that all matter in general and as such is essentially lifeless (and thus embracing the “hylozoism” that Kant explicitly rejects in the Mechanics (471[quote 3]) that Schelling, from his point of view, finally overcomes any possibility of a skeptical gap between our rational conception of nature and nature itself [ 24 ] (SA 2, 56[quote 6]): “Nature should be the visible spirit, spirit the invisible nature.  It is here, therefore, in the absolute identity of spirit within us and nature outside us, that the problem of how a nature outside us is possible must be solved.”
Turning now to Hegel, I shall focus on two [ 25 ] of his earliest substantial writings—contributions to his collaboration with Schelling at Jena at the very beginning of the nineteenth century (not so far from the [ 26 ] “mature” Hegel in 1806).  The general idea of both monographs is that, whereas Kant, and later Fichte, had indeed correctly delineated the path of transcendental philosophy, which considers the subjective side of knowledge beginning in our own consciousness, they did not have an adequate conception of Naturphilosophie.  The latter, in particular, can by no means be constituted wholly within the former (transcendental philosophy), but must instead stand as an equally important expression of the purely objective side of knowledge, which is complementary to rather than constructed within the subjective side.  Both, in fact, are simply two different expressions of a universal and infinite Absolute Reason (a divine reason), in something like the way in which mind and matter, for Spinoza, are two different aspects of what he calls “God or Nature.”  The fundamental difference, once again, is that Schelling and Hegel, contrary to Spinoza, aimed to restore teleology, and thereby also freedom, to nature itself.  
Thus, in the [ 27 ] first monograph on Fichte and Schelling, Hegel criticizes Kant’s Metaphysical Foundations for appealing to an inadequate notion [ 28 ] of force (Kraft) (GW 4, 69-70[quote 7]:

[In Kant’s] natural science . . . insight into the possibility of fundamental forces is something impossible, and . . . such a natural science, for which nature is a matter, i.e., something absolutely opposed [to Reason], something not self-determining, can only construct a mechanics. . . [F]or force is something internal, which produces something external, something self-positing = I, and such a thing, from a purely idealistic standpoint, cannot pertain to matter.  [Kant] conceives matter merely as objective, that which is opposed to the I; these forces are for him not only superfluous, but either purely ideal, in which case there are no forces, or transcendent.  There remains for him no dynamical but only a mathematical construction of appearances.
Hegel is here considering two philosophical sciences, Naturphilosophie and Transzendental-Philosophie, and he has now argued that Kant’s conception of the former is inadequate.  A few pages later he draws the consequence that Kant’s transcendental philosophy, more generally, has an inadequate conception of the realms of nature and freedom, and thus of the relationship between theoretical and practical reason [ 29 ] (GW 4, 72-3[quote 8]):  

Nature, moreover, has freedom, for it is not a static [ruhendes] being, but at the same time a becoming, a being that is not divided and synthesized from outside, but rather separates and unites itself in itself, and does not posit itself as something merely limited, but rather posits itself freely as the whole.  Its unconscious development is a reflection of living force [lebendigen Kraft], which divides itself endlessly, but in every limited form it posits itself and is identical; and, in so far as it is limited to no [single] form of nature, it is free.  If, therefore, the science of nature as such is the theoretical part of philosophy, the science of intelligence [Intelligenz] the practical part, then each of these, in turn, has at the same time its own theoretical and practical part for itself.
Since Naturphilosophie and Transzendental-Philosophie, for Hegel, are simply two different standpoints for considering the same Absolute Reason, both are manifestations equally of necessity (in their progressive conceptual development) and of freedom (in the inexhaustibly expanding variety of the thereby resulting forms).  It is thus a fundamental error to privilege one-sidedly the subjective standpoint of Transzendental-Philosophie (practical reason) over the objective standpoint of Naturphilosophie (theoretical reason).
It is in the second monograph [ 30 ] on Faith and Knowledge (in critical journal of philosophy), however, that Hegel, as I suggested at the beginning, correctly locates the problems addressed by his and Schelling’s absolute idealism in relation to the deepest and most fundamental features of Kant’s philosophy.  The most fundamental of these features, as I have said, is the sharp dichotomy Kant erects between the active or spontaneous faculty of understanding and the passive or receptive faculty of sensiblity.  And, since these two different faculties then need to be brought into necessary connection with one another in order to explain, for Kant, the possibility of human knowledge and experience, Hegel correctly focusses, in his criticism of Kant, on the Transcendental Deduction of the categories [ 31 ] (GW 4, 327[quote 9]):

One glimpses this idea [“the identity of such inhomogeneities”] through the surface of the Deduction of the Categories, and, in relation to space and time, not there, where it should be, in the Transcendental Exposition of these forms, but in what follows, where the original synthetic unity of apperception first comes to the fore and also becomes known as principle of figurative synthesis or the forms of intuition, and space and time themselves [become known] as synthetic unities, and the productive imagination, spontaneity, and absolute synthetic activity are conceived as principles of sensibility, which had been previously characterized only as receptivity. This original synthetic unity must not be conceived as the product of opposed [factors], but as a truly necessary, absolute, original unity[.] . . . One and the same synthetic unity . . . is the principle of intuition and the understanding.
Hegel’s criticism is thus that sensibility, in the end, cannot be conceived as a passive or receptive faculty in contrast to the spontaneous (synthetic) activity of the understanding.  Rather, such spontaneous (synthetic) activity goes all the way down, as it were, as the basis for both the understanding and sensibility.

Hegel is referring, more specifically, to the notoriously difficult §26 of the second edition Deduction (1787), where the argument, according to Kant, is finally completed.  Kant begins with the fact, established earlier in the Transcendental Aesthetic, that space and time are our two forms of sensible intuition.  The crux of the argument follows [ 32 ] (B160-1[quote 10]):
But space and time are represented a priori, not merely as forms of sensible intuition, but as intuitions themselves (which contain a manifold) and thus with the determination of the unity of this manifold (see the Transcendental Aesthetic*).  Therefore, unity of the synthesis of the manifold, outside us or in us, and thus a combination with which everything that is to be represented in space or time as determined must accord, is itself already given simultaneously, with (not in) these intuitions.  But this synthetic unity can be no other than that of the combination of the manifold of a given intuition in general in an original consciousness, in accordance with the categories, only applied to our sensible intuition. 

This reference back to the Transcendental Aesthetic [ 33 ] has led to considerable controversy ever since, for the characteristic unity and singularity of space and time was there used as an argument that they are not conceptual or intellectual unities but rather precisely pure intuitions.  And it is precisely this difficulty to which Hegel is pointing in his criticism.

I have addressed this difficulty elsewhere in some detail, and I do not have time further to elaborate on it here [reference between quotes 10 and 11].  I instead want to consider, presupposing some of my conclusions, what kind of knowledge of objects of intuition is thereby made possible for Kant.  The footnote appended to the first sentence of the main text gives as example the [ 34 ] science of geometry (B160-1n[quote 11]):
*Space represented as object (as is actually required in geometry) contains more than the mere form of intuition—namely, the grasping together of the manifold, given in accordance with the form of sensibility, in an intuitive representation, so that the form of intuition gives merely a manifold, but the formal intuition gives unity of representation.  In the Aesthetic I reckoned this unity to sensibility, only in order to remark that it precedes all concepts, although it in fact presupposes a synthesis that does not belong to the senses but through which all concepts of space and time first become possible.  For, since through it (in that the understanding determines sensibility) space or time are first given as intuitions, the unity of this a priori intuition belongs to space and time, and not to the concept of the understanding (§24).

Again, I do not have time further to consider the bearing of this footnote on the main difficulty.  I shall instead simply assert that the geometry Kant has in mind [ 35 ] is that of Euclid’s Elements, which proceeds by constructing its objects (spatial figures) successively.  According to Euclid’s second Postulate [ 36 ], for example, we can extend any given [ 37 ] (finite) line segment [ 38 ] arbitrarily far indefinitely (without limit).  But this kind of possibility of construction, according to Kant, presupposes that the space in which such indefinite extension it to take place is already given as a single unified whole.  The synthetic unity of space as a whole, however, presupposes a synthesis of the understanding in accordance with the transcendental unity of apperception, and thus brings with it the possibility of applying the categories (here, in particular, the categories of quantity) to anything presented to us anywhere in space.  More generally, all mathematical synthesis similarly involves the categories of quantity, which are thus always applicable to objects (including empirical objects) presented in space. 
However, Kant is considering not only space, but rather [ 39 ] space and time.  What happens when we take into account both forms of intuition, and what further knowledge of spatio-temporal (empirical) objects is thereby made possible?  Once again, without going deeper into the argument, I shall simply assert that the additional scientific knowledge in question is the modern mathematical theory of motion first systematically articulated in Newton’s Principia.  Important clues in this direction can be gleaned from the reference back to §24 in the footnote, and, even more, from the Transcendental Exposition [ 40 ] of the Concept of Time [quote 12] added to the Aesthetic in the second edition.  Moreover, as I have argued in detail elsewhere, there is a close connection indeed between the “general doctrine of motion [allgemeine Bewegungslehre]” Kant mentions here and the “mathematical doctrine of motion [mathematische Bewegungslehre]” considered in the Metaphysical Foundations [ 41 ].  We there see Kant intensively concerned with the foundations of Newtonian physics, including the status of what Kant calls the three Laws of Mechanics—which, in turn, are instantiations, relative to the empirical concept of matter, of the three Analogies of Experience governing the relational categories of substance, causality, and community.  It is precisely  here, for Kant, that all dynamical synthesis—involving both space and time—is extended beyond the merely mathematical synthesis exhibited in the science of geometry.  All objects presented to us in space and time are subject to both mathematical and dynamical synthesis, and it is in precisely this way that the possibility of empirical scientific knowledge of nature—that is, experience—is finally fully explained.

Thus Hegel is well within his rights, from his own point of view, when he asserts, in the first passage quoted from the Fichte and Schelling monograph [ 42 ] (GW 4, 69-70[quote 7]) that “[t]here remains for [Kant] no dynamical but only a mathematical construction of appearances.”  Hegel does not mean by “dynamical” what Kant means:  that which can be constituted, via schematization of the dynamical categories (especially the three relational categories), on the basis of our perception of empirical objects within the pure forms of our spatio-temporal sensibility.  Such a construction, for Hegel, takes place only within the subjective standpoint of Transzendental-Philosophie or Reflexionsphilosophie; it does not extend to the objective standpoint of Naturphilosophie, which reveals the “internal” or “living” forces of matter as a thing in itself.
Even more importantly, however, Hegel is also within his rights, in the Faith and Knowledge monograph, when, after insightfully focussing on the difficulties with §26 of the B Deduction (GW 4, 327[quote 9]), he goes on to focus his criticism on §77 of the third Critique.  Here, as I have explained, Kant argues for the limits of mechanism (and the need for a purely regulative appeal to teleology) by invoking a contrast between our finite understanding and an infinite divine understanding (see [ 43 ], especially the last passage[quote 13]).  It is because of this “peculiarity” of our understanding, for Kant, that we must proceed mechanically from the parts to the whole and cannot grasp the whole all at once—and it is for the same reason that the infinite divine intellect is simply beyond our comprehension.  Hegel responds as follows [ 44 ] (GW 341-2[quote 14]):
[Kant] recognizes that, in and for itself, it may be possible that the mechanism of nature, the causal relation, and its teleological technicism are one[. . . ]  Although Kant recognizes this as not impossible, and thus as one form of thinking, he still remains with that way of thinking on which [nature] is simply divided, and what knows it is a correspondingly contingent, simply finite and subjective cognitive faculty, which he calls the human cognitive faculty, and declares the rational cognition for which organism, as [truly] real Reason, is the higher principle of nature and the identity of the universal and the particular, to be transcendent. 

Hegel’s point is that, although Kant does recognize that the idea of a real unity of mechanism and teleology is possible in principle (possible, that is, for an infinite divine understanding), Kant nevertheless refuses to take up the higher standpoint of Absolute Reason (infinite divine Reason) in which all such dichotomies (including that between mechanism and teleology) are overcome. 
But what is the connection between this criticism of Kant’s dichotomy of mechanism and teleology and Hegel’s earlier criticism of Kant’s treatment of the more fundamental dichotomy of understanding and sensibility in the B Deduction?  The argument of the first half of the B Deduction (§§15-20) entirely turns, like §77 of the third Critique, on the contrast between our finite understanding and the infinite divine understanding—here under the rubric of an “intuitive” understanding.  The argument of the second half (§§21-27) then completes the Deduction in relation to our specifically spatio-temporal forms of sensibility.  The point, as I understand it, is that the essentially infinitary conception of nature characteristic of modern mathematical science is only possibly in virtue of a schematism of our (essentially finitary) understanding within the pure intuitions of space and time.  And the argument culminates, as I have explained, in §26, with its references (explicitly) to the mathematical science of geometry and (implicitly) to the modern mathematical science of motion.  
A few pages after his discussion of §77 of the third Critique, Hegel draws the further conclusion that [ 45 ] Kant’s denial of theoretical knowledge to make room for practical faith can be similarly overcome from the same standpoint—the standpoint, that is, of the infinite divine Reason (GW 4, 344-5[quote 15]):  

If we take away from the practical faith of the Kantian philosophy (namely faith in God,—for the Kantian presentation of the practical faith in immortality lacks all originality that would make it worthy of philosophical attention) some of the unphilosophical and popular trappings with which it is decked, then there is nothing else expressed in it but the idea that Reason at the same time has Absolute Reality, that in this idea all opposition between freedom and necessity is overcome, that infinite thought is at the same time Absolute Reality, or the absolute identity of thinking and being. 
The relationship between this Hegelian criticism and his earlier criticism of the B Deduction is that Kant’s sharp dichotomy of theoretical and practical reason ultimately depends, as I have suggested, on the more fundamental dichotomy of understanding and sensibility.  So here, in my view, Hegel displays penetrating insight indeed into the connections among Kant’s emphasis in the B Deduction on the Euclidean-Newtonian mathematical description of nature, the (Newtonian) mathematical conception of moving forces developed in the Metaphysical Foundations, and the Antinomy of the Power of Judgement in the third Critique.  For, as I have argued, Kant’s fullest account of how denying (theoretical) scientific knowledge makes room for (practical) faith depends on precisely this Antinomy.  And it is in precisely this way that Hegel’s conception of philosophical scientific knowledge diverges most fundamentally from Kant’s Euclidean-Newtonian conception of proper (i.e., mathematical) scientific knowledge. [ 46 ]
Kant’s conception of theoretical knowledge, more generally, rests on a dichotomous balance of opposing elements:  a positive account of the possibility of such knowledge and a negative account of its limits.  Moreover, the positive account of the knowledge in question requires that it also be limited within sharp boundaries.  Thus, in the Transcendental Deduction, a priori intellectual knowledge of all appearances that may be presented to our senses is possible in virtue of the schematization of the understanding within the forms of our a priori intuition; that it is only possible in virtue of such schematism, however, limits our theoretical knowledge to what may be given to our senses.  This negative limitation then has a further positive aspect, however, for it also opens the way for essentially practical cognition of supersensible objects—such as God and the soul—which, although certainly consistently thinkable by the pure intellect, can find no place at all within spatio-temporal sensiblity.  Finally, since what Kant calls proper natural science is necessarily mathematical, it requires a further schematization or realization of our understanding in terms of mechanical moving forces within specifically corporeal (or material) nature in space and time.  Yet this kind of science—although undeniably paradigmatic from a theoretical point of view—has its own necessary limitations as well, which, in turn, open the way for a non-mechanical, teleological understanding of nature.  And, although this last mode of understanding, as Kant emphasizes repeatedly, is merely subjective and regulative from a purely theoretical point of view, it also eventually acquires its own necessary objective reality from a practical point of view.  We have no choice, in particular, but to view human history from the perspective of a teleological regulative ideal (connected to the realization of the Kingdom of Ends here on earth), for the end in question (the pursuit of the Highest Good) is unconditionally commanded by morality.  
For Hegel, by contrast, Kant’s dichotomy of theoretical and practical knowledge is precisely what he most wants to overcome.  The point of Faith and Knowledge, as we have seen, is to replace Kant’s denial of theoretical knowledge to make room for practical faith with a philosophical commitment to the higher standpoint of an infinite divine Reason—an Absolute Reason that is at the same time Absolute Reality (GW 4, 344-5[quote 15]).  And Naturphilosophie, as we have also seen, appeared to support both the existence of this higher standpoint and its accessibility to our theoretical scientific cognition.  For the new turn-of-the-century discoveries in electro-chemistry and electro-magnetism, especially when viewed against the background of Kant’s original dynamical theory of matter in the Metaphysical Foundations, appeared to be pointing towards a higher synthesis of all the forces of nature—mechanical, electrical, magnetic, chemical, and biological—capable of eventually embracing all the powers of human consciousness as well.  Transzendental-Philosophie was eventually to be absorbed within Naturphilosophie, and both were eventually to be revealed as nothing more nor less than two different aspects or manifestations of the dialectical historical development of the same infinite and divine Reason.
As we shall see in the next lecture, however, the further development of the physical sciences in the nineteenth century—and also that of the biological sciences—took a completely different direction.  Many of these developments, moreover, were initiated by [ 47 ] Hermann von Helmholtz in the context of a direct attack on the Naturphilosophie of Schelling and Hegel, together with a call for a return to Kant.  Kant’s more Newtonian conception of the fundamental forces of nature thereby appeared to be vindicated, at least in the physical sciences, over the “living forces” of the Naturphilosophen.  And the Darwinian evolution by natural selection with which Helmholtz and his successors were familiar appeared, in any case, to be entirely incompatible with objective and constitutive (rather than merely subjective and regulative) teleology.  Yet the development of the historical sciences during this same period, including not only the physical sciences of cosmology, geology, thermodynamics, and evolutionary biology but also the development of human history as a scientific discipline (Wissenschaft), raised further philosophical questions as well.  The much-vexed question of the relationship between the natural sciences (Naturwissenschaften) and human sciences (Geisteswissenschaften) became a central focus of philosophical discussion, and here, of course, the highly developed Hegelian vision of an ultimate unity of the two could no longer be safely ignored.
Although I shall not be able to consider the development of this last question in any detail, and I shall concentrate, in the next lecture, on the developments in the natural sciences initiated by Helmholtz together with contemporaneous developments in scientific philosophy, I shall return to some philosophical questions concerning the nature of history as a discipline when I consider what I call the neo-Kantian tradition in the history and philosophy of science in the last two lectures.  The idea of such a history of ideas will thus itself become one of the ideas whose philosophical history I shall endeavor to illuminate.           
