Unit 5: Stability and Change in Ecosystems

Standard(s):

8.3.1 Plan and conduct an investigation and use the evidence to construct an explanation of how photosynthetic organisms use energy to transform matter.
Emphasize molecular and energy transformations during photosynthesis. (PS3.D, LS1.C)

8.3.2 Develop a model to describe how food is changed through chemical reactions to form new molecules that support growth and/or release energy as matter
cycles through an organism. Emphasize describing that during cellular respiration molecules are broken apart and rearranged into new molecules, and that this

process releases energy. (PS3.D, LS1.C)

8.3.3 Ask questions to obtain, evaluate, and communicate information about how changes to an ecosystem affect the stability of cycling matter and the flow of
energy among living and nonliving parts of an ecosystem. Emphasize describing the cycling of matter and flow of energy through the carbon cycle. (LS2.B, LS2.C)

Science and Engineering Practices

Asking Questions
Students engage in asking testable questions to
pursue understandings of phenomena.

Developing and Using Models

Students develop physical, conceptual and
other models to represent relationships,
explain mechanisms, and predict outcomes.

Disciplinary Core Ideas

PS3.D Energy in Chemical Processes and
Everyday Life

LS1.C Organization for Matter and Energy Flow
in Organisms

LS2.B Cycles of Matter and Energy Transfer in
Ecosystems

LS2.C Ecosystem Dynamics, Functioning, and
Resilience

Crosscutting Concepts

Stability and Change

Students evaluate how and why a natural or
constructed system can change or remain
stable over time.

Systems and System Models

Students use models to explain the parameters
and relationships that describe complex
systems.

Big Ideas:

e Naturally occurring food and fuel contain complex carbon-based molecules, chiefly derived from plant matter that has been formed by photosynthesis. The
chemical reaction of these molecules with oxygen releases energy; such reactions provide energy for most animal life and for residential, commercial, and

industrial activities.

® The energy needed for life is ultimately derived from the sun through photosynthesis. Plants, algae (including phytoplankton), and other energy-fixing
microorganisms use sunlight, water, and carbon dioxide to facilitate photosynthesis, which stores energy, forms plant matter, releases oxygen, and maintains
plants’ activities. Plants and algae—being the resource base for animals, the animals that feed on animals, and the decomposers—are energy-fixing

organisms that sustain the rest of the food web.




The carbon cycle provides an example of matter cycling and energy flow in ecosystems. Photosynthesis, digestion of plant matter, respiration, and
decomposition are important components of the carbon cycle, in which carbon is exchanged between the biosphere, atmosphere, oceans, and geosphere
through chemical, physical, geological, and biological processes.

Preceding Grade Bands:

The energy released by burning fuel or
digesting food was once energy from the sun
that was captured by plants in the chemical
process that forms plant matter (from air and
water).

All animals need food in order to live and grow.
They obtain their food from plants or from
other animals. Plants need water and light to
live and grow.

Animals and plants alike generally need to take
in air and water, animals must take in food, and
plants need light and minerals.

Food provides animals with the materials they
need for body repair and growth and is
digested to release the energy they need to
maintain body warmth and for motion.

Plants acquire their material for growth chiefly
from air and water and process matter they
have formed to maintain their internal
conditions.

Organisms obtain the materials they need to
grow and survive from the environment.
Matter cycles between the air and soil and
among plants, animals, and microbes as these
organisms live and die. Organisms obtain
gasses, water, and minerals from the
environment and release waste matter (gas,
liquid, or solid) back into the environment.

Target Grade Bands:

The chemical reaction by which plants produce
complex food molecules (sugars) requires an
energy input (i.e., from sunlight) to occur. In this
reaction, carbon dioxide and water combine to
form carbon-based organic molecules and
release oxygen.

Plants, algae (including phytoplankton), and
many microorganisms use the energy from light
to make sugars (food) from carbon dioxide from
the atmosphere and water through the process
of photosynthesis, which also releases oxygen.
These sugars can be used immediately or stored
for growth or later use.

Animals obtain food from eating plants or
eating other animals. Within individual
organisms, food moves through a series of
chemical reactions in which it is broken down
and rearranged to form new molecules, to
support growth, or to release energy.

In most animals and plants, oxygen reacts with
carbon-containing molecules (sugars) to provide
energy and produce carbon dioxide.

Food webs are models that demonstrate how
matter and energy is transferred between
producers (generally plants and other
organisms that engage in photosynthesis),
consumers, and decomposers as the three
groups interact—primarily for food—within an
ecosystem.

The atoms that make up the organisms in an
ecosystem are cycled repeatedly between the
living and nonliving parts of the ecosystem.

Following Grade Bands:

A variety of multistage physical and chemical
processes in living organisms, particularly
within their cells, account for the transport and
transfer (release or uptake) of energy needed
for life functions.

The process of photosynthesis converts light
energy to stored chemical energy by converting
carbon dioxide plus water into sugars plus
released oxygen.

The sugar molecules thus formed contain
carbon, hydrogen, and oxygen; their
hydrocarbon backbones are used to make
amino acids and other carbon-based molecules
that can be assembled into larger molecules
Cellular respiration also releases the energy
needed to maintain body temperature despite
ongoing energy loss to the surrounding
environment.

Photosynthesis and cellular respiration
(including anaerobic processes) provide most of
the energy for life processes. Plants or algae
form the lowest level of the food web. At each
link upward in a food web, only a small fraction
of the matter consumed at the lower level is
transferred upward, to produce growth and
release energy in cellular respiration at the
higher level.

The chemical elements that make up the
molecules of organisms pass through food
webs and into and out of the atmosphere and
soil and are combined and recombined in
different ways. At each link in an ecosystem,




matter and energy are conserved; some matter
reacts to release energy for life functions, some
matter is stored in newly made structures, and
much is discarded.

e Photosynthesis and cellular respiration are
important components of the carbon cycle, in
which carbon is exchanged between the
biosphere, atmosphere, oceans, and geosphere
through chemical, physical, geological, and
biological processes.

Proficiency Scale:

4
Advanced

3
Proficient

2 1
Approaching Proficiency Beginning Proficiency

| Can:

Develop a model based on
evidence and scientific principles
that shows how photosynthesis
and cellular respiration cause
matter to cycle and energy to flow
through an ecosystem.

AND

Ask questions about what would
happen to the stability of an
ecosystem if there was a change
to the availability of energy or
matter resources.

AND

Propose a solution to mitigate the
effects of human impact on the

stability of an ecosystem.

| Can:

Develop a model based on
evidence and scientific principles
that shows how photosynthesis
and cellular respiration cause
matter to cycle and energy to flow
through an ecosystem.

AND

Ask questions about what would
happen to the stability of an
ecosystem if there was a change
to the availability of energy or
matter resources.

I Can: I Can:

Develop a model that shows
relationships between organisms
in an ecosystem.

AND

Ask questions about ecosystems.

Develop a model that shows how
photosynthesis and cellular
respiration cause matter to cycle
and energy to flow through an
ecosystem.

AND

Ask questions about the stability
of an ecosystem.




Anchoring Phenomenon:
Terrarium??? Biodome

https://www.nytimes.com/2019/03/29/sunday-review/biosphere-2-climate-change.html
https://dartmouthalumnimagazine.com/articles/biosphere-2-what-really-happened
https://biosphere2.org/

https://www.history.com/news/biosphere-2-spaceship-earth

Essential Question:

What affects the stability of matter cycles and energy flow through an ecosystem?

Learning Goals:

Students will be able to:

5A: Plan and conduct an investigation and use the evidence to explain how plants use energy from the sun to change matter and store
energy in glucose molecules.

5B: Develop a model that shows how food molecules are changed through cellular respiration to release energy and support growth.

5C: Ask questions to obtain information about how a change to an ecosystem might affect the stability of the cycling of matter and flow of
energy in an ecosystem.

5D: Describe the cycling of matter and flow of energy through the carbon cycle.

Learning Opportunities Formative
Assessments

Learning Goal: 5A - Plan and conduct an investigation and use the evidence to explain how plants use energy from the sun to change matter and
store energy in glucose molecules.

Engage



https://www.nytimes.com/2019/03/29/sunday-review/biosphere-2-climate-change.html
https://dartmouthalumnimagazine.com/articles/biosphere-2-what-really-happened
https://biosphere2.org/
https://www.history.com/news/biosphere-2-spaceship-earth

Teacher: Student:

Explore

Intro to Photosynthesis Student Sheet
Intro to Photosynthesis Student Sheet-Spanish

Garden Crest Investigation Student Sheet - Plan and conduct an experiment to eliminate one of the
needs for Photosynthesis.

Garden Crest Investigation Student Sheet-Spanish

If you are absent, get a seed kit from Bostwick to complete at home. (email me if you need to
arrange it getting picked up)

Link if You Need Help Inserting an Image:

Link If You Need Help Inserting an Image-Spanish
Link to Small Printable Ruler: (Not needed in Spanish)

Garden Cress Make-up Lab
Garden Cress Make-up Lab-Spanish

Teacher: Student:

Discovering Photosynthesis Student Sheet
Discovering Photosynthesis Student Sheet-Spanish

Bead game

Leaf Discs and Photosynthesis Lab
Leaf Discs and Photosynthesis Lab-Spanish

Alternate to the Leaf Discs and Photosynthesis Lab
Alternate to the Leaf Discs and Photosynthesis Lab-Spanish



https://docs.google.com/document/d/1OxcAFIQd1RqXASTOMLZTpOiHRu890HuNVr9Xe3dUd9U/edit?usp=sharing
https://docs.google.com/document/d/1iYY7Gh00iMgL_Ub6QUKXUj4--Sj35SZJuAbUjOt1_Xo/edit?usp=sharing
https://docs.google.com/document/d/1iYY7Gh00iMgL_Ub6QUKXUj4--Sj35SZJuAbUjOt1_Xo/edit?usp=sharing
https://docs.google.com/document/d/1VGUgiWTbQ5E9yd-95WVRUm_eQhKuth2dRtOILynbInA/edit?usp=sharing
https://docs.google.com/document/d/1WNEJ0aqPpiSNenXwfys2tI_vPIUfsXoLCVHkf_C_qaw/edit?usp=sharing
https://docs.google.com/document/d/1E-NLrHkaNrFs_VeSAUnIRKoGolU8b02IeuxGnZqt7qc/edit?usp=sharing
https://docs.google.com/document/d/1yzYtaNByrkQxGHggfzh_V2P3EfUNez3ErjfORC_yKLs/edit?usp=sharing
https://docs.google.com/document/d/1ojqPvnXh4J9X6an4Eb0fOWFhygjA20JgPlsda73xQ60/edit?usp=sharing
https://docs.google.com/document/d/1g_CNjBqLSumxpu3OTUyWiIMi3q6lEEPinRghafmCe8M/edit?usp=sharing
https://docs.google.com/document/d/13L-ly-KbEMtx2Gu1S2_nNanNjzEOWUpI3yUPSv6MmTc/edit?usp=sharing
https://docs.google.com/document/d/1cnPJPHeALVftIWS_m0vroHbgJmtXNvhggktmsrM6WPY/edit?usp=sharing
https://docs.google.com/document/d/1WBhh82yHMgEcVFO_9tcecUhQ4EYS3Jrv1p7RtKhiT7c/edit?usp=sharing
https://docs.google.com/document/d/1_m4UNNGWpOXF4XeG1VBfIvIr9Xvx_x8kN0ykDOL8ypI/edit?usp=sharing
https://docs.google.com/document/d/1lVHekJth_YnCb0u0N51nkeX9GJuv4Lz4sNZDk8-tmPo/edit?usp=sharing
https://docs.google.com/document/d/1DCYUnk_JptDsUwXv_HD9CwYu9r9xlNY2UDa1CQ7UEig/edit?usp=sharing
https://docs.google.com/document/d/1lDNGcM19F8xkmCRHr86BmNjiKin6CzUkycRVmNIoKeg/edit?usp=sharing

Teacher: Student:

e Photosynthesis Quiz
e Photosynthesis Quiz - Spanish

Teacher: Student:

Learning Goal: 5B - Develop a model that shows how food molecules are changed through cellular respiration to release energy and support
growth.

e Intro to Cellular Respiration Student Sheet
e Intro to Cellular Respiration Student Sheet - Spanish

Explore

Teacher: Student:

Why We Eat Student Sheet
e Why We Eat Student Sheet - Spanish

Visualizing Photosynthesis and Cellular Respiration Student Sheet
Visualizing Photosynthesis and Cellular Respiration Student Sheet - Spanish

Respiration and Gummy Bears
Respiration and Gummy Bears - Spanish



https://docs.google.com/document/d/1rZRJc_EepdBiFFEvgRVApGhmmO-nP6kntAlOzGuwiQM/edit?usp=sharing
https://docs.google.com/document/d/1-kVxrw9su_CSR0fl6ffW6fymNS1eyu739QWBCYEYvIY/edit?usp=sharing
https://docs.google.com/document/d/1p_SfMHUNrlgQwTm8jrt7U3Jt-XbGbGatRwMRXkmvWPU/edit?usp=sharing
https://docs.google.com/document/d/1jG4KXFt6IAEXoKLXgZmmkZ9QbVWzXdF3TaOniNFRLDY/edit?usp=sharing
https://docs.google.com/document/d/1_ZMszsnr7X4PUN5c8DvYrIPDiLrQQaOwwAT-MyodbOE/edit?usp=sharing
https://docs.google.com/document/d/1bTBqwO4Ougsqaqrc4rn2PHPIJ4Qylj5JaoamnM9nCCY/edit?usp=sharing
https://docs.google.com/document/d/1cjgETGRObNONfd6zyLGJ3l38NeVlarQo68KbsxibDZ0/edit?usp=sharing
https://docs.google.com/document/d/1uUYNy_xEVWoQGimdOQ_uFkiwlJJC689edyzX7GnfEWo/edit?usp=sharing
https://docs.google.com/document/d/13wQ6wEblkewSJdFk8mjLsuZvXDlUd6U5-ZA2YP0ghQs/edit?usp=sharing
https://docs.google.com/document/d/1sQT5-i9L0fb-lFYr5ROxV-jNSbFsMdHmSgUvCJTG_Tc/edit?usp=sharing

o Review for Cellular Respiration Student Sheet
o Review for Cellular Respiration Student Sheet - Spanish

Teacher: Student:

o Cellular Respiration Quiz
o Cellular Respiration Quiz - Spanish

Teacher: Student:

Learning Goal: 5C - Ask questions to obtain information about how a change to an ecosystem might affect the stability of
the cycling of matter and flow of energy in an ecosystem.

e Battle at Kruger Video Student Sheet
e Battle at Kruger Video Student Sheet - Spanish

e Producers, Consumers & Decomposer Student Sheet
Explore ® Producers, Consumers & Decomposer Student Sheet - Spanish

Teacher: Student:

e Option 1 - Ecosystem World Biome Books - Students will research on their own an ecosystem and
evaluate the interconnection between organisms and their environment.

e Option 1 - Ecosystem World Biome Books - Spanish

e Option 2 - Under the Grassland Sky - Ecosystem Analysis - Students will be guided more directly with
specific questions to guide you to the relevant information to consider.

e Option 2 - Under the Grassland Sky - Ecosystem Analysis-Spanish



https://docs.google.com/document/d/18WPc1-r9isWGulLaFH1doCkdziXti3pjlSoVZXV1kCU/edit?usp=sharing
https://docs.google.com/document/d/15nqinPGhZLd_4qwvwTwvDphTfht_-KZYW9TVu_d-7sM/edit?usp=sharing
https://docs.google.com/document/d/1y6qSTAWaHsWVaGqV-Jxuq2-9ViKYgw_UPLlHLjUR43U/edit?usp=sharing
https://docs.google.com/document/d/1legX9G4g20SMkTgZUuZ9Hwm5q9hZTbHlsPAs6I_V-d4/edit?usp=sharing
https://docs.google.com/document/d/19coIiRGBFL7WRWNtqBG07MSJZjKIWPxbJYXccpZ4LfU/edit?usp=sharing
https://docs.google.com/document/d/1XgZ4CyPAO8ozd9x8UKjh4_U3_GgQ6MNomHT5Zlrjf4g/edit?usp=sharing
https://docs.google.com/document/d/1sdBzLTxFaFggPO8cQTT8pemiVhVdHfaXlF_GhNDnP_U/edit?usp=sharing
https://docs.google.com/document/d/14Avy97JdhPJSXT7N9yINTVvH6eRF_nMOEqHoco1uclg/edit?usp=sharing
https://docs.google.com/document/d/15RhWsuzoe_Ju-ICLD1QwyGW-SRsMB_zDmExLo-F4T98/edit?usp=sharing
https://docs.google.com/document/d/1j_H8im8dRnrCH5UfPucrVCuLYGMzxAnRV0l9PLEO4as/edit?usp=sharing
https://docs.google.com/document/d/1HxaqP6vl1w-6QTG-O41vUPVkq-12Zotvh0TJ8BUGMpE/edit?usp=sharing
https://docs.google.com/document/d/1IdkC5FdaSBO-LY9wEbeJuIETWqA70fJpx-6wSKj9MEQ/edit?usp=sharing

Ecosystem Part 1 -Students are going to learn how these 3 types of living organisms come together to

make up an ecosystem.
Ecosystem Part 1- Spanish

Ecosystem Part 2
Ecosystem Part 2-Spanish

Answers Ecosystems Part 1
Answers Ecosystems Part 1- Spanish

Answers Ecosystems Part 2
Answers Ecosystems Part 2- Spanish

Teacher:

Student:

Stability of Yellowstone Ecosystem
Stability of Yellowstone Ecosystem-Spanish

Yellowstone Park
Yellowstone Park-Spanish

Teacher:

Student:

Deer Population Quiz
Deer Population Quiz-Spanish

Data for Deer Population
Data for Deer Population-Spanish

Teacher:

Student:



https://docs.google.com/document/d/15vgBD5m4vTHJCY3bnx7_qa46tMuuT1EUYy3nz765j70/edit?usp=sharing
https://docs.google.com/document/d/1S8Hf0NilmQ9_GjvgMTqKt23u22qxy_wDsfz1Gzdm8zM/edit?usp=sharing
https://docs.google.com/document/d/1NCXnQORxapAvtgYCbRPCpGtfFyhSFQkc-dXQkF5GVY4/edit?usp=sharing
https://docs.google.com/document/d/1gQXRTEEW-1FNUIWeoNvlWVz7SUItR7OCAMprB6XGVVg/edit?usp=sharing
https://docs.google.com/document/d/1J8jesEDEy4G-n6nYXQoDCDdxhDCy6yslqS0KQedM-rc/edit?usp=sharing
https://docs.google.com/document/d/1RMEUuKTznAFnF-DWlMbIcZ0EYN6CKNZZ2CaBCBzWJwg/edit?usp=sharing
https://docs.google.com/document/d/1d8e5A1MWPkC0NCGzMSw3lDia-ZdNEzPVMI72tyTk-Xg/edit?usp=sharing
https://docs.google.com/document/d/1yOnIkXn9CycNCOFfM0mwm0Fn-4VfW6cVB5PdV0qMFcI/edit?usp=sharing
https://docs.google.com/document/d/1ooomgX-1OoNbt2D38W_5RuAKpsbGAE7gID2AsbVKCp0/edit?usp=sharing
https://docs.google.com/document/d/1GSobuGZfOjo7S1MNQdoa3LqG8V55-AazZjQwW6L7Ih4/edit?usp=sharing
https://docs.google.com/document/d/1mLER_2w4kFqQZ2YkRRYxcoHhiiuNAXWBHiiZ5C2ZSFg/edit?usp=sharing
https://docs.google.com/document/d/1Mz47N1U_7NDU7XHDOmpFlXPydJ8Tf7XaYAnNZYZkVec/edit?usp=sharing
https://docs.google.com/document/d/1QKVg9-SKED0ASonB8OmvBhOvguoZfrY7sZW9IT7oKdQ/edit?usp=sharing
https://docs.google.com/document/d/1yTr-r35oBOSx0rwM9ymLk89kTt5DZcfd8AssEJrWH1M/edit?usp=sharing
https://docs.google.com/document/d/1BOjsMdotQN6NyijCk8dvHSswu01eEGHQQ7SFCLLRquw/edit?usp=sharing
https://docs.google.com/document/d/1ERg0OOWBXKEgrS2wFh8IFafu2GEsRN9u5jP-UoY_hG0/edit?usp=sharing

Learning Goal: 5D - Describe the cycling of matter and flow of energy through the carbon cycle.

Explore

How Earth Recycles?
How Earth Recycles-Spanish

Recycling the Dead - Student Sheet - The decay of dead things is simply nature’s way of mining old materials
for new uses

Recycling the Dead - Student Sheet-Spanish

Carbon Cycle Video Student Sheet - Students need to identify the most likely places carbon was before that
point and the most likely places the carbon will go after.
Carbon cycle video student sheet-Spanish

Teacher: Student:

THIS LINK IS
INCORRECT-Add
correct one, and
add correct
Spanish one

Carbon Cycle Readings
Carbon Cycle Readings-Spanish

Sinks and Sources Reading
Sinks and Sources Reading-Spanish

Carbon Cycle Game - Teacher Instructions
Carbon Cycle Game - Teacher Instructions-Spanish

Carbon Cycle Game Student Sheet
Carbon Cycle Game Student Sheet-Spanish

Alternate - Carbon Cycle Game
Alternate - Carbon Cycle Game-Spanish

Teacher: Student:



https://docs.google.com/document/d/1sxXBopLe1T-x5dhB7wpz6HKHbeSItiwqqqeKxT8x1NI/edit?usp=sharing
https://docs.google.com/document/d/1xoXPrkX-kWw5yFEC949LjArBaB6NLdV1kbqGmB-uuFE/edit?usp=sharing
https://docs.google.com/document/d/1m3ckkmxo5YbaGLQx2FwTxdA9E3DkdMIP1ns491Gsz68/edit?usp=sharing
https://docs.google.com/document/d/135AOD46TmY35BDE4hZ5R3sg_4VqYVUXN9Q8v528uIao/edit?usp=sharing
https://docs.google.com/document/d/1JnTB-SF9W4kik4wWf1JrZL76c-lpIiG2/edit?usp=sharing&ouid=115191718311704899030&rtpof=true&sd=true
https://docs.google.com/document/d/1ACctoB9Fy-ej2wiw8yJb-3QSILEC86xdE_7OysCILqs/edit?usp=sharing
https://docs.google.com/document/d/1rFIrfIGVX5MyP7OGtihtJ3i3-pyHpBqRqyZAPJBVRgk/edit?usp=sharing
https://docs.google.com/document/d/1LMgBKOCTygNYz7DRy5K1OcrRLD68WjkW0l5kvpCfgSQ/edit?usp=sharing
https://docs.google.com/document/d/1wwDMSgVoEl2BMq-2E_S9XhpltvEnZ6ZR9wWaQKUM27g/edit?usp=sharing
https://docs.google.com/document/d/1mQz2_0IUldPtn-iSk89ly5AUZKYYwGvoeg3AkczYuao/edit?usp=sharing
https://docs.google.com/document/d/1wE8APDMdPuasD2uOC9mCItjFNuN9t5LkT70M0nFfB6U/edit?usp=sharing
https://docs.google.com/document/d/1zitYs3ptd-LMrfHFfb8rv4np_qgPg2BUO3QWtHCRu1k/edit?usp=sharing
https://docs.google.com/document/d/19O0hvbf6v78L_I4sNs6esRWhMVvyzaSfmTUHOOCUgLI/edit?usp=sharing
https://docs.google.com/document/d/1y-3-ivqrWKVIM6p8JlBMp6mqj_OuzKqq7mWRC6zvPJA/edit?usp=sharing
https://docs.google.com/document/d/1hWGzQ96NrVPhXlD-fh3unHu65V48zeLRIw25UhR85f4/edit?usp=sharing

Living and Nonliving Carbon Cycle
Living and Nonliving Carbon Cycle-Spanish

Carbon Cycle Review
Carbon Cycle Review-Spanish

Teacher: Student:
Carbon Cycle Quiz
Carbon Cycle Quiz- Spanish

Teacher: Student:

10



https://docs.google.com/document/d/1II0DYdZdYL9OswsLsAqP70qj0bQCFzi7wD5h8KiyDFc/edit?usp=sharing
https://docs.google.com/document/d/1xjMUbPh8vymFxs_YIasy_zcf7SGvMACJtjcOkXZyWZM/edit?usp=sharing
https://docs.google.com/document/d/1TSU6a2bdR_Bj93fe6L73g4inLSSDECuj-Yh3e862p4s/edit?usp=sharing
https://docs.google.com/document/d/1vUcOF8eYJkibnS2bJWjU4AQBaAS9TtQuubYiaWBUs3I/edit?usp=sharing
https://docs.google.com/document/d/1tGUVtZ85Ger3jXEm4X8tP_7Ff_2iUSFuQrqvD53QqdQ/edit?usp=sharing
https://docs.google.com/document/d/1BK9tYtwtstJpgqazywY_TtddIXnURZ0L3Br7bhtb7Pw/edit?usp=sharing

