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AAMC-HHMI Scientific Foundations for Future Physicians

Competency M2

the mechanism
HHMI — ion of majar tec sed in the prevention, diagnasss, and

earning Objectives:

Apply the principles of physics and chemistry, such as mass flow,

transport, dlectricity, biomechanics, and signal detection and processing,
1 the specialized functions of membranes, cells, tissues, organs, snd the
human organism, and recognize how pertarbations contribute to disease.

Apply the principles of physics and chemistry 1o explain the risks,
limitations, and appropriste use of diagnostic and therapeutic
technologies.

Examples:
*  Describe the function of radioactive tracers for diagnosis of disease.

Contrast the resolution expested from transesophageal versus
transthoracie echocardiography using physical principles.

+  Describe the connection between NMR techniques to identify
chemical compounds and MRI as a diagnostic tool.

AAMC-HHMI Scientific Foundations for Future Physicians
Competency E3

Demanstrate knowledge of basic physical principles and their
applications to the understanding of lving systems.

Demonstrate understanding ofas applied to

human and diagnostic systems.

Examples:

» Explain the interrelationships among work, energy, force, and
acceleration.

L knowledge of centripet

used fo frain jet pilots and astronauts

+ Explain the mechanical basis for molecular and cellular separation
technologies (i.e., centrifugation and chromatography)

* Apply knowledge of mechanics to movement in biological systems
atvarious scales, from the molecular to the organism al

ation to "g-force” de

AAMC-HHMI Scientific Foundations for Future Physicians

lemonsirate knowledge of the principles of eleciricity and
magnetism (e.g., charge, current flow. resistance, capacitanee,
electrical potential. and magnetic fields),

of neurans

+ Apply understanding of electrical principles to the hazards of electrical
currents and voltages.

+ Describe how electrical currents establish magnetic fields and how

time-varying magnetic fields induce electrical currents in materials,

such as metals or biclogical tissue.

AAMC-HHMI Scientific Foundations for Future Physicians
Competency E3

Jemonsirate knowledge of basic physical principles and their
applications to the understanding of iing systems.

* Demonstrate knowledge ofwaveyeneration and

propagation to the production and transmission
of radiation.

Examples:

e Apply geometric optics to understand image
formation in the eye.

« Apply wave optics to understand the limits of
image resolution in the eye.

* Apply knowledge of sound waves to describe the
use and limitations of ultrasound imaging.




Demonstrate knowledge of the principles o
thermodynamics and fluid motion.

Examples:

» Explain mechanisms of heat transfer.

* Apply knowledge of the laws of
thermodynamics to processes at various
scales.

e Explain the thermodynamics of simple
diffusion through biological membranes.

e Explain how viscosity affects blood flow.
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Demonstrate knowledge of principles of quantum meclanics. suehas
alomic and molecular energy levels, spin. and wnizing radiation.

Examples:

* Use knowledge of atomic structure to explain the origin of
ionizing radiation and its interaction with matter.

* Apply physical principles to explain the generation,
detection, and analysis of magnetic resonance signals.

* Apply knowledge of molecular energy levels to explain how
structural information is obtained from vibrational
spectroscopy.

* Apply the principles of electromagnetic radiation and its
interactions with matter,

Demonsirate knowledge of principles of systems behavior. including
input—ontput relationships and positive and negative feedback.
Examples:

e Use input—output relationships to understand the

efficiency of converting food energy into muscular
motion.

* Apply negative feedback principles to explain
how temperature is regulated in buildings and in
the human body.

» Apply positive feedback principles to explain
action potentials.




