🧠 Study Notes: Neuroscience
1. Brain Anatomy
· The brain is divided into three main parts: cerebrum, cerebellum, brainstem.
· Cerebrum: Largest part, responsible for thinking, memory, voluntary movements.
· Cerebellum: Coordinates balance and fine motor skills.
· Brainstem: Connects brain to spinal cord; controls heartbeat, breathing, digestion.
· Key regions: frontal lobe, parietal lobe, occipital lobe, temporal lobe.
2. Neurons
· Neurons are nerve cells that transmit information.
· Key parts: dendrites, soma (cell body), axon, synapse.
· Neurons communicate via electrical impulses and neurotransmitters.
3. Brain Signals
· Brain cells communicate through action potentials (electrical signals).
· Synapses: Junctions where neurons pass chemical signals.
· Neurotransmitters examples: dopamine, serotonin, acetylcholine.
4. Cognition & Behavior
· Cognition: Mental processes like thinking, memory, problem-solving.
· Behavior: Observable actions influenced by cognition, environment, emotions.
· Brain regions involved: prefrontal cortex, hippocampus, amygdala.
5. Senses & Perception
· 5 main senses: sight, hearing, taste, smell, touch.
· Sensory organs send information to the brain via nerves.
· Perception is how the brain interprets these signals.
6. Learning & Memory
· Memory types: short-term, long-term, procedural, declarative.
· Hippocampus: Key for forming new memories.
· Learning involves strengthening synaptic connections.
7. Emotions & Motivation
· Emotions are regulated by limbic system (amygdala, hippocampus).
· Motivation influences behavior and decision-making.
· Neurotransmitters like dopamine play a role in reward and pleasure.
8. Brain Development
· Brain grows rapidly in early childhood.
· Myelination (insulating neurons) improves speed of transmission.
· Neuroplasticity: Brain can adapt and reorganize throughout life.
9. Brain Health
· Important for optimal function: sleep, nutrition, exercise, mental stimulation.
· Avoid toxins: drugs, excessive alcohol, stress.
· Early detection of disorders improves outcomes.
10. Disorders & Diseases
· Common brain disorders: Alzheimer’s, Parkinson’s, stroke, epilepsy.
· Symptoms vary: memory loss, motor difficulties, mood changes.
· Treatments: medication, therapy, lifestyle changes, surgery in some cases.
11. Neuroimaging & Research
· Tools: MRI, fMRI, CT scan, EEG.
· Allows scientists to study brain structure and function.
· Helps understand diseases, cognition, and learning processes.
12. Brain & Technology
· Brain-computer interfaces (BCIs) connect brain signals to computers.
· Applications: assistive devices, gaming, research.
· Raises ethical considerations about privacy and control.
13. Neuroplasticity
· Brain’s ability to change and adapt after injury or learning.
· Activities like learning a new skill strengthen synapses.
· Critical for rehabilitation after brain injury.
14. Neuroscience Careers
· Careers include: neurologist, neuroscientist, cognitive psychologist, neuroengineer.
· Skills required: biology, psychology, coding, research methods.
· Opportunities in healthcare, academia, tech, and research.
15. Fun Brain Facts
· The human brain weighs about 1.4 kg.
· It has roughly 86 billion neurons.
· Uses about 20% of the body’s energy.
· Neurons can fire 200 times per second.
· Brain continues developing until the mid-20s.


