What’s Included?

Unit Planning
» State & NGSS Standards document

» Unit Pacing Guide for 50 min classes

» Vocabulary terms for prefix/suffix work
» Differentiation ideas for honors students and virtual students *Digital links for

virtual learning found here
» Honors assignment list

gotes .
Urinary System PPT (18 slides)

» Cornell Note pages (3 pgs)

» Doodle Note pages (3 pgs)

» Answer keys and student examples
» Guide to Using Doodle Notes

Activities
» Kidney Dissection Lab (5 pgs)
» Microscopy of the Kidney Lab (1 pg)

» Answer keys for all labs

Student Pages

» This folder contains duplicate copies of every
student page. They are in order accordingto
the pacing guide for QUICK PHOTOCOPYING

if you are using the pacing guide as is.

Extensions

» Data Analysis: Fluid Compartments™ (1 pg)
» Urinary Homeostasis (2 pgs)

» Digging Deeper: Urinalysis (7 pgs)

» Answer Keys for all Extensions

*Honors Options

Review and Assessment

» Editable Task Card Review (20 cards) with answer sheet
» 3 diagrams- urinary system overview, kidney anatomy, nephron anatomy
» Urinary System Test (paper)- both Honors and Regular versions with answer sheets

and keys
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State & NGSS Standards document
Unit Pacing Guide for 50 min classes
Vocabulary terms for prefix/suffic work
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Honors assignment list

Differentiation ideas for honors students and virtual students *Digital links for virtual learning found here

Notes

# Urinary System PPT (18 slides)

» Cornell Note pages (3 pgs)

7 Doodle Note pages (3 pgs)

~ Answer keys and studentexamples
# GuidetoUsing Doodle Notes

Activities

»  Kidney Dissection Lab »”
#  Microscopy of the Kidney Lab
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Extensions

Data Analysis: Fluid Compartments® (1 pg)
Urinary Homeostasis (2 pgs)

Digging Deeper: Urinalysis (7 pgs)

Answer Keys for all Extensions

*Honors Options

NGSS and State Standards

If vour state isnt listed, contact me by email

(

Document

figure out which ones
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are covered!
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Review and Assessment
» Editable Task Card Review (20 cards) with answer sheet

» 3 diagrams- urinary system overview, kidney anatomy, nephron anatomy
#  Urinary System Test (paper)- both Honors and Regular versions with answer sheets

Student Pages

~  Thisfoldercontains duplicate copies of every student page. They are in order according to the pacing
guide for QUICK PHOTOCOPYING if you are using the pacing guide asis.

Supplementary Resources

#  Learn howDial

vorks

»  Learn more details ona urinalysis including gross inspection and how

to use a dipstick on a urinalysis

sample.

» Havea medlcallabtechnlclan asaguest speaker on urinalysis
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Materials Needed

» General classroom use: colored pencils, markers, and crayons, indexcards for prefixes and suffixes
# Kidney Dissection Lab: Dissecting tools, trays, gloves, aprons, pig kidneys

» KidneyMicroscopy: Microscope & kidney cross-section slide

Unit Overview Page
plus

Supplementary Resource Ildeas

and Materials Lists

Urinary System Unit Guide

Standards:

Choosing Standards:

Although many states use NGS5, there are some states that do not. | worked hard to find

wther state starddards, but If yours are not addressed, please send me an emall at

are <0vered i

s unit. Thank you!

NGSS for the Unit:

® H5-L51-2: Develop and use a model to illustrate the hierarchical organization of

systems that provide specific functions within multicellular organisms.

* H5-L51-3: Plan and condusct an investigation to provide evidence that feedback mechanisms

maintain homeostasis,

and | can help you determing which of your state standards
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Editable Pacing Guides

The daily topic
coincide with the
previous standards
document.

Lesson planning
is now quick and
easy!

- - - .
50 min
Urinary System Unit Pacing Guide
Day Intro Instruct Assess Homework
= Studentsaddto *  Urinary System PPT-Section1& Cornell Notes summaries
£ 1 prefix/suffix flashcards: Section2 Informal discussion and
=] . nephro-, pod-, glom- | * Cornell Notes (The Kidneys & Nephron guestions
® ARP)
<
w Prefix/suffix flashcards: *  KidneyDissectionLab Informal questioning during
3 2 . ren-, urin- Materials: kidneys, dissection tools, lab activity
G] dissection pins
L Prefix/suffix flashcards: * KidneyMicroscopy Lab Informal questioningduring | Honors:
§ i 3 . -itis, -osis * Urinary System PPT- Section 3 lab activity Data Analysis: Body Fluid
3 :2 * Cornell Notes (Urine) Cornell Notes summaries Compartments
o Informal discussion and
= questions
" Honors: Discuss * Urinary Homeostasis Worksheet Informal questioning as
e E” homework answers * 3 Diagrams: Urinary System, Kidney students complete
o u Anatomy, Nephron Anatomy worksheets
'5_ g Regular: Review Verbally check orgrade
Io prefix/suffixflashcards or answerswhen finished?
study fortest
i Review prefix/suffix * Digging Deeper: Urinalysis Informal questioning as All:
R flashcards or study for students complete Study forTest
2 1-2—, 5 test worksheets
& P Verbally check or grade
O answerswhen finished?
E Review notes fortest *  Task Card Review with student Task Informally assess All:
s 6 Card Answer Sheet understanding during task Study for Test
g card review
@ Review notes fortest Urinary System Test Formal assessment
s | 7
<

Coincide with State

"X Standards document in

Unit Planning Folder

*Bold items must be
photocopied.

ﬁ This icon is found on the top right corner of Honors pages for easy identification.

© Suburban Science




Differentiation

o ® L] _ i n : : ; >
Differentiation is a key component to any unit. Here are some tips for differentiating
I I I based on student interest, ability and teaching environment.
Student Interest/Choice

* Both Cornell notes and Doodle Notes™ are included in this unit. Although most of
my students preferred the Doodle Notes™, they may not resonate with everyone.

for. = Some students mav nrefer the structure of the Cornell notes.

Differentiation

Teaching Environment

* Virtwal or Hybrid students
* Digital Options:
* Links for PowerPoints
+ Digital Students pages using Google Slides™ All found on
for students to type on the following
+ Digital Doodle Notes™ page.
+ All histology labs can be completed using virtual slides on Histology
Guide,
+ For the Kidney Dissection Lab, students can watch the video
demonstration at home instead of dissecting in class.

Student Interest
Student Ability s e
Te a C h i n g Pa Ce Honors Assignment List

Although there are no official education standards for what makes an “honors” class,
honors assignments generally provide one of three options:

-
[eachin
«  Additional critical thinking
*  More independent work Differentiation

Student Ability
* Advanced students
* Honors options are included in the student pages. These can be given to a whole
advanced class or individual students, as needed.
Honors extensions are provided for the Homeostasis in Cardiovaseular and
Respiratory Systems Lab for students to use M5 Excel or Google Sheets to analyze
data and create graphs.
Editable Cornell notes (found in the Notes folder)
* Delete the fill-in-the-blank notes on the right side leaving only questions fora
more independent note-taking experience.
+ Delete the summary and allow students to come up with their own.
When using diagram quizzes, use the option without the word bank and/or grade on
spelling of the structures.
Tests:
+ Don'tallow students to use prefix/suffix flashcards on the test.
* Usethe "Honors" tests that don"t have werd banks for the diagrams and
include additional short answer questions.
+ Struggling students
Eliminating homework altogether may work well for students that have trouble
thinking independently or have home situations that don't allow for work outside of
class. Make sure to account for the extra class time needed to complete all
assignments in class.
Although | always help students during labs and answer questions as they complete
lab warksheets, these students may need to have each lab answer discussed and
checked the following day rather than grading the labs for accuracy.
Editable Cornell notes (found in the Unit Planning folder)
* Use the fill-in-the-blank style of notes for these students so they can focus on
material and less on summarizing.
= Using the fill-in-the-blank summary, see if students can come up with the
words that go in the blanks before providing the summary to them,
Diagram Quizzes: use the option with the word bank or use the option without the
word bank but don’t grade spelling.
Tasts:
+ Allow students to use prefix/suffix flashcards on the test rather than
memaorizing them.
* Usethe "Regular” tests that eliminate some of the short answer questions
and include word banks for the diagrams.
* For any ability
= Both the PowerPoints and the Cornell notes have editable options so whaole topics or
vocabulary words can be added or deleted.

les OR Doodle Notes
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In this unit, you can find some additional assignments used to increa
knowledge for honors students. These can certainly be used forall g

-
also be helpful for extra credit, homework, or sub days if you need
n V I r O n I I I e n Because answers to these assignments are often less straightforwan
grading for completion and then discussing the answers to make sur|
Assignment Type of Skills addresseq

[ ] work
Duata Analysis: Bedy Fluid Compartrments | Math Caleulations, percq
’ extension

All honors assignments are designated by a E in the top right cd
identification.

-
I n —' a S S' O r For additional skill-work in pathology or for students thinking of goi

field, I also use my Anatomy case studies. There is one for each boi
require critical thinking, research, and allow students to integrate t
body system to another.

H
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Every student page also comesina
digital versuon on Google Sludes

Virtual, hybrid, or | eKidheys

absent students el | T e m
can stay right on TR —

pemrenal fat t|ssue and
track!
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Can be used in Google Classroom, Microsoft OneDrive or
many other platforms!



reek and Latin Roots
for Medicdal
erminology Practice

Anatomical Prefixes/Roots/Suffixes:

xes in your Classroom:

He

Ipful tips for using cards:

Always have a master list of the terms you've given out or keep
your own set of notecards. It may be helpful to have students
write the date in the top corner of the card. This allows absent
students to copy the terms they missed when they return.

Starting class with these terms is a great way to give yourself a
few more minutes to get organized. Students can always review
their index cards or quiz each other if you need a few more
minutes.

Students will need some way to keep the cards organized- put
them on a ring, rubber band them together, or keep them in a bag.
Students add to these index card stacks throughout the year
without removing terms. The course builds on itself, so it's always
beneficial to review terms from previous units as well as the
current unit. You may find that some terms are duplicated from
one unit to another. No need to have students write the same
term twice.

For advanced students, you may want to have them look up the

Term Definition

glom- ball of yarn
E nephro- kidney I
2
; -itis inflammation of
- 0sis condition of
8 d- foot
) po oo
5 ren- kidney

urin- urine

Using Prefixes/Suffixes in your Classroom:

Why study prefixes and suffixes at all?

The basis of scientific terminology comes from Latin & Greek. By teaching
science students Latin & Greek prefixes, suffixes and root words, they can
learn to dissect new scientific terms when they come across them in news
articles or textbooks. Thisisagreat way to train our students to be
scientifically literate adults. Even if they don’t remember all the facts
they’ve memorized in this class, they can interpret scientificinformation
from the media and from their own doctors.

How can you use them in class?
* Howldoit:

* Beginning of the year: | ask students to bring in a stack of 300
3"x5" index cards. | always have a few extra on hand for students
that forget or can't afford them, although they're fairly
inexpensive.

* Beginning of (almost) every class: | write any prefixes and
suffixes that are relevant to that day's topic on the board along
with the definition. Students record the prefix/suffix on one side
of an index card and the definition on the other. If there aren’t
any terms for that day, students can review the terms they
already have written down.

*  Ontest day: | add approximately two scientific words to the end
of every unittest. These are words that relate to the unitbut are
not oneswe have discussed in class. Students must use the
prefixes/suffixes we’ve studied to interpret the meaning of the
new term. For on-level or advanced classes, | recommend not
letting students use theirindex cards on the test, but for low-
level students, it may be beneficial to allow it.

glom-
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dAgfinition in a textbook rather than providing it to them.

B sure to mention these prefixes and suffixes again as they come
p in class. Using the terms in context is the best way for students
recognize and remember them.

prep sub plans:

udents can type the terms into Quizlet or a similar site and quiz
emselves.

udents can make up scientific terms (real or not) and have other
udents interpret the meaning of the term.

se a blank bingo board (provided on the next page) and have
udents fillin the definitions for the current or past unit in any
ank. The sub can call out a prefix or suffix and students mark off
e definition until someone wins bingo.

*This is another important reason to have a master list or set of
cards for all the terms students have already learned.

T T T T T T T T T T P T T T T T

A great way to
encourage scientific
literacy and prepare
students for higher

level science courses.




Highly Visual PowerPoint Presentation

18 editable, fully-animated slides

S uring collected in the
kidneys?
bn in the

, urine drains

Where are the kidneys loc

*The kidneys are the most
important organs in the urinary
system.

*They are bean-shaped organs
located on either side of the
spine.

+The kidneys are protected and
held in place by perirenal fat
tissue and renal fascia
(connective tissue).

«The right kidney is slightly

lower to mak

What is the anatomy of a kidney?

«Each kidney is
surrounded by a renal
capsule made of
connective tissue.

Renal cortex

Renal medulla

Renal
pyramids

«Cross-section of a
kidney:
«Quter cortex
sInner medulla made of

renal pyramids

Renal
columns

«Urine is formed within the nephron using 3

Overview
processes: (@ riton @ secretion: the kidneys, urine enters the
1. Glomerular filtration -Blood enters through the -Additional substances are actively Tlike _ureters and empties into the
4 . d from the blood (H+, drugs,
-Blood enters through the afferent arteriole. i ) e (He, drugs ic urinary bladder for storage.
-Fluid and solutes from the blood pass through sp4g bod pass tuough -Fine-tuning of K+ and H+ in the the bladder, the urine passes
i x 5 i postacyLesiino the urine to regulate blood pH gh the urethra and is released
filtration cells called podocytes into the Bowman’s ot 8 Tocstion: Distal 1fa7) Commsolubed e |
-Once in the capsule, the fluid is called filtrate. through the efferent “‘-\.ggwqu-s Tubule the body by 2 sphincter muscles.
e [o——— arteriole and the filtrate e k- §
-The remaining blood continues into the renal Glormeruus - # ‘,_) as Iln the ?eCtum’ thire(l:i an d
wbule, = nal (involuntary) sphincter and an
|ea\.res through the L'::lcatior-: Bowman's 4 f { W:I p A

rnal (voluntary) sphincter.

of control (often with age) in the
rnal urethral sphincteris the cause
continence.

capsule

@Heabso rption:

-Maost of the water (80%) y
and manyions and nutrients | /
are reabsorbed intothe
blood

Lacation: Proximal (near)
Convoluted Tubule & Loop
of Henle

efferent arteriole and the
filtrate continuesinto the
renal tubule.

process of emptying the bladder is
d micturition or voiding. ——Aathra




Two note-taking styles are included:

Cornell Notes

Doodle Notes -

The Kidneys
Where are the The _Kidneys are the most important organs in the

kidnews ocated? | vrnary system. They are bean- shoged  organs
) located on erther side of the _spine. .
The kidneys are profected and held in place by

_Piﬂ'_r_ﬁllﬁL_'Eﬁi’_ tissye and _venal
_fbecioe

(cornective Tissue).

The right kichey is slightty _[OWex”  +o make space for
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omy of a

kidney? - outer cowtex

- {aner medullo. wade of renal pyvamids

The_renal _pyromids arethesteof _wriae prodictin
How is urine After formationin the renal pyramid, _Urin€,  drans info a tbe called the
collected inthe Min®v _ calyx (prat calyces) theninto the majox calyx .
kidneys? The major calyces eomerge at the renal _pelNi's — which then forms

the yyeter , itimately removing the urine from the kidhey and passing it +o
the Lrinary  oloddec

How does blood Hlow |Blood fowe o the ki through the FOINIS reval
through the kidney? | renal artery . |
Astterfersthe Inilum (inderfed  arkeny
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incvensingly _smaller TP
rengl

arteries Vel f mg\lw

through the renal_mediilo.  and v -

then CoYiex . N -kr yx

Blood fows ot na_reyerse we
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| _Eﬂ_ﬂﬂ._L _\Lﬂ_IL cabyx, renal pehis, ureter, renal vein renal artery
The g]‘gnegs are located on either side of the Spine. and protected by fat
and a renal capedle. _Urine _is formed inthe renal pyramids and collected inthe

minor and major_calyces . Blood is su the rendl Qﬁeq and
‘g leaves through the renal __vein : ipaby
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Both coincide perfectly with the presentation for
error-proof notes!




3 pages of Doodle Notes
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Doodle Notes™ increase student focus and memory-
and they’re great fun!
A guide for using them in your classroom is included.




3 pages of Cornell Notes

Nephron Anatomy £ Physiolo

il Where are e %’heﬁxtl}mulwﬁo?fhekic&myisangph.tgh which s a long

s , £l nephrone fond? b lal struchire and associated Ol00d  vessels . '
natomy & Physio Most nephrons are found i the renal COY e X, but come aleo extend o the
medulla .

Each kidney eortans about 1.3 wil Lo nephirons.

rah is+t; Each nephron has two major portions:
nepm 4 Q'E%nlal 'EWT- _ e

&
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Corrraing
i
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Uriie & formmsect
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concept i oS |

t' How is urine Urine ie farrmed within the nephron using 3 major processes
ques Ions Pormed? I Glomerdar Fration
~Bod enters through theaffeYe ™t arteriole .
i and S0\, From the blood pass Hrough speciaized
Fivation cells called ypod ocy Y€5 into the Bowmanis capsie.
~Once in the capsie, the fhid is caled £l Yy ote .
~The remaring blood leaves Hraugh theeffevent avteviole
and the Brate comtrues o the Yexna L Tuboiale .
2 Tubuar reabsorption
~Most of the water (§0°a_) and mary lors are rutvients are reabsorbed

Content iyl e

~This oceurs mosthy in The PYOX v ol cornchrted Tubue.

dheﬁ‘\e-\“mdfgw bioog)
td\f]h
“---..__f,'___ B-ood'
rogh th, ad watep g, EF”HY
Procegsag
oprem‘""f’ﬁm
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3 Tubdar secretion

summa ry fo r ~Addhonal sibstarces are QCYIN\N _ rermoved from e bood (druge.

stenoids)

—H+ and K+ are fine—twned to conrd Yoo pH
eaCh page jg Nephrons are respongible for producing Wwin e . Bloodis £ilteved withinthe
=7

Bow 'S eapsile, then solrtes and water are reguated in the venal
Tuownle throughthe processes of reabsorption and Secretion.

Each page is editable.
Add and delete text, questions, and summaries
to meet the needs of your students.



Includes 2 Labs

* Kidney Dissection Lab (video demonstration also included)

* Microscopy Lab

Kidney Dissection

Overview of Excretory System:

The kidneys are the most important organs in the excretory {or urinary)
system. They are bean-shaped organs located on either side of the spine and
held in place by perirenal fat tissue. The right kidney is located slightly lower
than the left kidney to provide space for the liver. The kidneys are responsible
for filtering the blood by removing waste, regulating the amount of water inthe
blood, and maintaining the correct pH for the blood. i

The functional unit of the kidney is called a nephron. Each human kidney
contains about 1.3 million nephrons. They are closely linked with the circulatory

Kidney Microscopy

Structures toidentify and label: Possible structures to identify and
*  Renal corpuscle label {depending on your specimen):
* Bowman’s capsule *  Renal tubule

*  Glomerulus

system and produce urine after removing the wastes from the blood. After

collectq
remove

Proced Kidney Anatomy

icroscopy Lab
Sample Fage

Kidney Dissection La
Sample Fages

renal
medulla

renal
cortex
renal cortex

renal pelvis ureter

Magnification:

1. What cells are found in the glomerulus that aid in the filtration of the blood?

2. The cells in this slide are arranged in circular patterns and are much less
densely packed than some of the other slides you've seen. Why would this be?




| Extension Activity

Patient urinalysis mix up! Student match a patient with their suspecte
diagnosis using urinalysis samples and information from a physical
No materials required)

examination.

Diseases and Disorders:

Chronic Kidney Disease- Chronic kidney diseases is simply the gradual loss of
kidney function. Kidney disease can have several different causes including diabetes,

Patients:

These patients recently arrived at yourclinic. They have each givena
urine sample, but the lab mixed them up!

Resuits:

Using the background urinalysis information and the explanations of each disease, match
the patients with the urinalysis samples. One patient is healthy. |n the last column, record
the abnormal urinalysis properties that led you to this conclusion.

high blood pressure, inflammation, infection, or infection. Symptoms are initially mild, Shonne Jackson Eric Woodley PR Pati /Disard N
but become more apparent ower time. They caninclude fatigue, frequent urination, 57 d. E 2l . u;n:h:- wiant Dhmisng) \Eaorder it
ineomnia, and nausea. years old. Experiencing severe 13 years old. Mother is concerned i
pain in his lower back and abdomen, about unexplained weight loss,
+ DiabetesInsipidus- Although this disease is called “diabetes”, it is not truly related a5 _We” ;'5_"'0"_“““3- nausea, and very fatigue, and frequent urination. 1
to diabetes. Itis caused by a lack of antidiuretic hormone (ADH) or because the kidneys painful urination.
are mot responding to ADH correctly. Symptoms include frequent urination in large '] ]
amounts and unexplained thirst.
+ Diabetes Mellitus- Diabetes meliitus is commonly called diabetes. Itis a metabolic - — T n
disorder that causes high blood sugar levels because not enough insulin is made from Simone Williams Victoria Martinez 1 1
th.p pancreas or the insulin is not used niferruuoly.. Type I.mabptos s nf!o.n dmgn?qod in 5 days old. Mother is concerned 49 years old. Experiencing excessive
childhood or adolescence. Symptoms of type 1 diabetes include unexplained weight habthe b > A iah d thirst and dry skin. Victoria reports 3
loss, fatigue, and frequent urination. The presence of glucose in the urine is a good that the baby is losing weight an " T V. : % p
indicator of diabetes mellitus. not breast feeding well. Metabolic that she’s having trouble sleeping
blood tests were abnormal. because she’s been urinating
+ Hemolytic Anemia- in hemalytic anemia, red blood cells are destroved faster than frequently at night and the Vil
Digging Deeper: Urinalysis
i gsgt g 1’ |pf 1'_ Y Sample #1 Sample #2 Sample #5 Sample #6
" Background: — - 2 5 - = Z
Urinalysis is the physical, chemical, and microscopic examination or testing of urine, It Froperty Pesults Reference Property Results Feference Regults Reference Aesults Reference
can provide information about the body's metabelic processes, kidney and liver Clarny Clouady Clear Clarity Coudy Clear Cleas Ot e
funetion, acid-base balance, fluid intake and infections. Some urine properties . [ ight pink Lght 12 Dark = — - —— Ty
fluctuate over a wide range of values, 5o the results of a urinalysis are usua eliow Taloud
combined with a physical examination and personal health history to detesmine H any o Nt I T T
diseases or disorders are presert. i i 1 T
: The properties of a normal urinalysis are listed below, as well as some comman abnormalities that can be Protem Negative e prepersy Tagat
found for each propert T
i Leuinoytes Negatre Leukocytes Negatve Lediocytes | Negatwe Negatve
PROpETY Expécteds Abnedrnal Fange Katones Negathe Ketones Negative Ketones Negatne Megathe Present Negatne
Clarity Clear o i 7Ty
1.003-1.030
Calor Light to Darke
. Yellow - 3 Negative
Negatsve
Negatwve
Odar shightt
aromatic, nutty
Protein Negative hple #8
Ketones ‘ ' i ‘
r s Reference
Ciaar
| RS — —_— _— " -
Glucose Presence of glucose indicates high levels of sugar inthe blocd of an inability for | |
ghomerular cells to properly filter, which i bikely caused by kicney damage, odor Nutty | odor Qdor | odor Sweet
BH 5080 Alkalinguring {high pH) may be  sign of kidney faikure, since the rensl tubulies Proten Negatse | protein Protein | preein Presant
are unable to properly regulateacids, Bacteria inthe urinary tract Ao cause Ledkocytes | Negate T Leukncytes o Leukocytes
Alaline uring, Alkpling wrinechn alio indic & predence of likelihood of - T + — - + t= —1
iidniey stones. Ackdic urine (Jow pH] may indicate ketoackdous or starvation. Ketones Negative | Kt Kt
L003:1.030 Lovw gravity indicates a high amounts of flukd in the urine. Highspecific M 5.2 | 6.5 pH 6.7 5080 pH
Lo et B b DnalTaciacules oFce s [gicos, specic | 1041 1.003-1.030 | 1036 1.003-1.030 specilie | 1007 | n.o0a-10m specihc 1003.1.030
pro e moghobin, blood oell, e Gravity Graviy drantty
Biliruban Negative Bilirubin is a byproduct of erythrocyte destruction. Bilindoin i3 narmally Shribn | Negatve Negathve == pra—— srubn | Negamve egatve pr—
recycled inthe liver. The presence of bilisbin & indicates aliver 1 L 1 = 1 | -
disacder. Negatwe Negative | Negative Negative Negative Pegative Negative
[ Neghive Boceria breakd tes. sothe presenceof Blocd Pastive Negative | 3 Negative | Posie Megate Negative
nitrites is an indica — i i S




Other Extension Pages

Discussion Questions:

: B

e

s

n

Choose one of the homeostatic mechanisms described in the boxes on the previous page. Draw a
negative feedback loop to show how the steps invelved in returning the levels to balance. Hint: Start

with a stimulus (ex: blood wolume drops).

What does an osmoreceptor detect?

You got a gastrointestinal virus and have had diarrhea for several days. What hormane would be
released in your body to attempt to regulate the amount of water conserved in your cells?

A rare condition called diabetes i
One of the maln diagnostic cri

less urine than a healthy individual?

Diuretics are commonly prescribed for individuals with

would these medicines decrease blood pressure?

ipidus causes the pitultary gland to be unable to produce ADH.
a for recognizing diabetes insipidus has to do with the amount of
urine these individuals produce. Based on the lack of ADH, would these individuals produce more or

Data Analysis: Body Fluid Compartments ®

Fluids are found within the bedy in two major compartments: inside cells (called intracedlular fluid) and
outside cells (called extracellular fluid). Extracellular fluid is further categorized as interstitial fluid, blood
plasma, and transcellular fluid, which includes cerebrospinal and serous flulds, humors of the eye, etc,

column,

Urinary Homeostasis

Background:

The kidneys play a huge role inthe homeostasis of the body. The filtration of the blood through the
glomerlus can be altered by hormones which affect blood volume, electrolyte levels, blood pressure, and
blood pH. Although these homeostatic mechanisms generally work together, we will investigate each of

the separately to simplify the processes.,

Read the explanations of how the urinary system works to maintain homeostasis in these ways.

Volume of Fluid Percentage
(inL)
o Intracellular Fluid (ICF) 28
8
-_z Interstitial Fluid {IF) 10.5
& | {
2 Plasma 3
=
5
. Transcellular Fluid (TF) 5
Discussion Questions:

1. Calculate the total volume of fluid (in liters) that can be found in a typical adult male's by
that total in the blank at the bottom of the table,

the total body fluids each compartment comprises, Put t

commect place on the graphic below to make a complete

Water Intake

‘When water is lost through sweat, feces,
or exhalation, the solute concentration in
the bleod canincrease. Even a slight
increase in concentration can be
recognized by osmoreceptorsin the
hypothalamus. The thirst center of the

halamus signals the salivary glands
toconserve fluids. This causes a dry
maouth, which indicates to an individual
that she needs water. When water is
ingested, it is absorbed into the cells of
the mouth, throat, and gastrointestinal
tract. As this water is absorbed, solute
concentrations decrease again to normal
levels.

Blood Volume
When blood volume drops, —
osmoreceptors in the
hypothalamus detect this change 1 kg. Using this conversion, how many kg of water are found in a
and stimulate the posterior
pituitary gland to release botal mass of an adult male, In the example above, this male would

antidiuretic hormone (ADH). ADH L ke
(also known as vasopressin) causes
the nephrons to increase the

amount of water they reabsorb,

which helps to increase blood
volume and pressure to normal
levels.

Blood pressure

Due to osmosis, water follows where Na+
leads and the amount of water in the blood
plasma directly affects blood pressure. When
«cells mearby the glomerulus [called
juxtaglomerular cells) detect a decrease in
blood pressure, they respond by releasing the
enzyme renin. Renin converts an inactive
protein known as anglotensin linto the active
form (angiotensin Il). Angiotensin Il causes
blood vessels to constrict, raising blood
pressure, It also stimulates the release of
aldosterone from the adrenal glands, which
cause more Na+ ions (and therefore water) te
be reabsorbed in the nephrons, The
combination of blood vessel constriction and
water reabsorption raises the blood pressure.

Blood pH

If the pH of the blood varies drastically
from the normal range of 7.35-7.45,
some enzymes may lose functionality,
Acids donate H+ ions quickly in water.
Bicarbonate ions act to buffer acids by
binding H+ ions to them.

The kidneys act to regulate bloed pH by
reabsorbing or secreting bicarbonate
ions and H+ ions. Ifblood pH becomes
too acidic (drops), the kidneys will
reabsorb more bicarbonate ions to
buffer the extra H+ ions, This causes
the pH of the blood to slowly rise,
returning it to the optimum levels,

Math Extension!



3 Anatomical Diagrams

: Each diagram

comes in 4 versions:
1. Fill-in the blank

2. Numbered quiz

3. Labeled black & white
Kidney Anatomy 4. Labeled color

Urinary System

{ 1

Renal vein Urinary System Urinary System

' —sito|| || sl

Waord bank: renal artery, renal vein, right ki -
ureter, urinary bladder, urethra I:}

]
-
]
—
]
A
)

Inal papilla,

renal capsule

GLOMERULYS "

Word bank: collecting duct, macula densa cells, glomerular capsule juse twice), extraglomerular
mesangial celis, distal convoluted tubule, proximal convoluted tubule, nephron loop (Loop of Henle),
padacytes, granular cells, glomerulus




20 Editable Task Cards

for Review

Name two
tissues
responsible
for holding

Crrrroe

2)

What is the
renal

A NN NN NN NN NSNS AN EEAEEESEEEEEEEEEEEEEE

Using Editable Task Cards @ :

How to set-up: -
1. Print the cards on cardstock or paper. .
E 2. Cutthe pagesso that each card is separate. If you'd like to use them in future years, it

H may be worth laminating them to protectthem from student writing and other

{

the

TILEEEK

. A : damage. :
the kldneys in ' capsu‘e? : : Place each task card at a seat around the room. H
: : s A F P | i 2l haka i L e aal il al Aaial sl A alaal 5
place. : ; T h T
' ’ eacher lips
¢ - ;
- :  Modifications: :
E * These task cards are editable sovyou can change the text on any card. :
am e aS aY\ S i+ Thereare additional cards at the end of the document for adding questions. Be sureto :
: add the correct number, as well!
........................................................... : * If moving around your room isn't possible, you can have students pass the cardsin one :
: direction. :
In which !+ Otheroptions: :
- . Students can use notes or not depending on the level of memorization you H
ma rked IOcatlon : expect prior to reviewing. H
Wh at are is Urine : *  Students can work in pairs, which adds confidence. :
the 2 produced? :
. What is this
main location called? . D [ | - :
I f 1 - - What is the [ :r;e .2

ayers o : | el I oot | i | : :

the




Editable Unit Test

* 11 multiple choice questions Student answer

7 matching questions Sheet?‘ﬁnzwjr GE
) . include

* 2 Greek/Latin term questions (both fully editable)

2 labeled diagrams
* 7 free response questions
Two Versions: Honors & Regular "

Diagram 2:

Froe Response:

Matching:

Terms:

Labaling:

Sample Test Fages

(blurred on preview To prevent cheating)




I’'d love to hear from you!

Like this resource?

You can leave feedback on your “My Purchases” section of
TpT. Feedback also allows you to earn credits towards
future purchases.

Didn’t meet your needs?

Please email me (support@suburbanscience.com) so | can
respond directly to your concerns. Your satisfaction is my
goal.

This unit is part of my Full
Anatomy & Physiology
Curriculum.

The full course includes

Ana'l'.omy & resources for every body
PhYSIOIOgY system. If you choose to
Curriculum purchase this full
vE; = curriculum after purchasing
e, this unit, you can receive a

N . refund for the duplicate
g o) A unit. See the TpT return

> policy for details.

Want to earn credits
for future purchases?

By leaving feedback for this purchase, you can

earn money for future purchases. You’ll earn 1

credit for every $1 you spend on TpT.

Here’s how...

1. Go toyour “My Purchases” page.

2. Click the “Leave a Review” button.

3. Answer each question about your experience
with this resource.

Then simply redeem your credits the next time

you check out!

This resource is the copyright property of Suburban Science. Itis
provided as a single user license for classroom or personal use only.
If you have questions about the use of this resource, please contact
me at support@suburbanscience.com.

Want to connect?

| sincerely hope this resource will make your
school year easier and more fun.

For more teaching tips and ideas, subscribe to
my email list or check out my blog.

You can also follow me on TpT
or social media:

Sincerely,
Anne from Suburban Science
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