
Guidelines for Safe Practices document. This document is
available in the Science Curriculum area of the Alberta
Education web site.

■ Group your students in teams of four to reduce the
number of specimens that you have to purchase. You could
do this investigation as a combination of a class
demonstration with digital support from the web site
identified previously, or you could set this up in stations
that correspond to the instructions in the student
textbook. Small groups of students can rotate through the
stations in five-minute intervals while others are working
on Section 9.1: Review Questions.

Safety Precautions 

■ Extreme care must be taken when using dissecting
instruments, particularly scalpels. To the extent possible,
make sure students make cuts away from their bodies.

■ Students must wear plastic gloves, goggles, and aprons at
all times and work in a well-ventilated area if using
preserved specimens.

■ Use tongs and wear gloves when removing specimens from
shipping containers.

■ Provide time for students to thoroughly wash hands at the
end of the activity.

■ Follow Alberta Education guidelines for the proper
disposal of all hazardous materials. For more information
refer to Alberta Education’s Safety in the Science Classroom
Guidelines for Safe Practices document. This document is
available in the Science Curriculum area of the Alberta
Education web site or via the link at the Online Learning
Centre, Instructor Edition, Teacher Web Links.

■ Some students may object to touching animal organs or may
have cultural or ethical concerns about doing a dissection.
Provide these students with the opportunity to do the virtual
dissection in a supervised area of the school.

■ Students with visual or motor disabilities should be teamed with
students who can complete the investigation safely.

Answers to Analysis Questions
1. The diagram should resemble Figure 9.2 on page 307 of

the student textbook. Students will not be able to see the
nephrons.

2. See Figure 9.3 on page 308 of the student textbook.
Students should identify that the glomerulus, glomerular
capsule, proximal tubule, distal tubule, and top of the
collecting duct are found in the renal cortex and that the
nephron loop and collecting duct are found in the renal
medulla.

Assessment Options 
■ Collect and evaluate answers to Analysis questions.
■ Use Assessment Checklist 2: Laboratory Report or

Checklist 4: Performance Task Group Assessment. (See
Appendix A.)

Answers to Questions for Comprehension
Student Textbook page 310

Q6. The three regions of the kidney are the renal cortex, the
renal medulla, and the renal pelvis.

Q7. Blood flow through the nephron renal artery →
glomerulus → arteriole → capillary network → venule →
renal vein

Section 9.1: Review Answers
Student Textbook page 310

1. Urine (nephric filtrate) first forms in Bowman’s capsule, so
the pathway shown in the following flow chart begins there.

2. The main structures of the human excretory system and
their functions are shown in the table below.

Structure Function 

kidney ■ primary organs of the
urinary system

■ removes metabolic wastes
from the blood and
produces urine

ureters ■ peristalsis pushes urine
from the kidneys into the
urinary bladder  

urinary bladder ■ temporarily stores urine
until it can be expelled from
the body

urethra ■ extends from the urinary
bladder to an external
opening  

renal artery ■ transports unfiltered blood
to the kidney

renal vein ■ returns filtered blood to the
circulatory system

Bowman’s 
capsule

proximal 
tubule

descending 
loop

ascending 
loop 

distal 
tubule

urethra urinary 
bladder

ureter renal
pelvis

collecting 
duct
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3. The basic function of the excretory system is to regulate
the volume and composition of body fluids by removing
metabolic wastes and returning needed substances to the
body for reuse.

4. (a) The sketch should resemble Figure 9.2 on page 307.
It should show labels for the renal cortex, the renal
medulla, and renal pelvis.

(b) The glomerulus, proximal tubule and distal tubule,
and the “top” parts of the loop of Henle are found in
the renal cortex. Most of the descending and
ascending loops of Henle and the collecting ducts are
found in the renal medulla. The collecting ducts
empty into the renal pelvis.

5. Student answers’ should resemble the Figure 9.3 on page
308. Labels on the student sketch should show (a) blood
entering the kidney via the renal artery, (b) filtrate being
formed in the glomerulus and Bowman’s capsule, and (c)
urine being excreted via the collecting duct.

6.

7. The following is a sample answer. 

All of the systems mentioned are part of the excretory
system. The respiratory system excretes carbon dioxide
and small amounts of other gases, including water vapour.
The skin excretes water, salts, and some urea in
perspiration. The digestive system excretes water, salts,
lipids, and a variety of pigments and other cellular
chemicals. (Note that the elimination of food residue—
feces—is not considered to be a process of excretion.)
Most metabolic wastes, however, are dissolved or
suspended in solution and are excreted by the excretory
(urinary) system. The circulatory system (blood)
transports metabolic wastes to the kidneys for excretion.

9.2 Urine Formation in the Nephron 
Student Textbook pages 311–315

Section Outcomes
Students will:
■ explain the function of the nephron in maintaining the

composition of blood plasma
■ describe the function of the kidney in excreting metabolic

wastes and expelling them into the environment

Key Terms
glomerular filtration
tubular reabsorption
tubular secretion
water reabsorption
proximal tubule
loop of Henle
distal tubule

Biology Background
■ In the glomerulus, filtration moves water and solutes (with

the exception of proteins) from blood plasma into the
nephron. The composition of the filtrate begins to change
in the proximal tubule. The filtrate moves into the
nephron loop that dips into, and then out of, the medulla
tissue of the kidney. The loop helps to concentrate urine
through the reabsorption of water in the descending limb.
Sodium is reabsorbed in the ascending limb.

■ In the distal tubule, more reabsorption and secretion occur.
The filtrate then moves to the collecting duct, where
additional reabsorption and/or secretion occurs. The liquid
then leaves the collecting duct as urine.

Teaching Strategies
■ If they have not done so already, have students work

through BLM 9.1.6: A Review of Osmosis, Diffusion,
and Active Transport as a reminder of these processes.
Students must understand these processes in order to
understand the function of the nephron in the kidney.

Term Explanation

a filter The filtration structure at the top of each
nephron is a cap-like formation called the
glomerular capsule. The renal artery enters the
kidney and splits into a fine network of
capillaries called a glomerulus. The walls of the
glomerulus act as a filtration device. They are
impermeable to proteins, other large molecules,
and red blood cells, so these remain within the
blood. Water, small molecules, ions, and urea
(waste) pass through the walls and proceed
further into the nephron. The filtered fluid that
proceeds from the glomerulus into the
glomerular capsule is referred to as filtrate.

a tubule The glomerular capsule is connected to a small,
long, narrow tubule that is twisted back on itself
to form a loop. This long, hairpin loop is a
reabsorption device. The tubule has three
sections: the proximal tubule, the loop of the
nephron, and the distal tubule. This tubule
absorbs substances that are useful to the body,
such as glucose and ions, from the filtrate
passing through it. The tubule also secretes
substances into the tissues surrounding it.

a duct The tubule empties into a larger pipe-like
channel called a collecting duct. The collecting
duct functions as a water-conservation device,
reclaiming water from the filtrate passing
through it so little water is lost from the body.
The filtrate that remains in the collecting duct is
a suspension of water and various solutes and
particles (urine)
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