
BBiioollooggyy  

Chapter 1.4 

 “Tools and Procedures” 

OObbjjeeccttiivveess  

 Describe the measurement system most scientists use 
 Compare and contrast light microscopes and electron microscopes 

 Describe two common laboratory techniques 

 Explain why it is important to work safely in biology 

  

SSII  UUnniittss  

 International System of Units (SI units) are used around the globe 

 

 allows scientists from different countries to share results without having to 

convert from one unit to another 

 

 SI units are based on powers of ______, so can easily be converted from one to 

another by moving the decimal point 

CChhaarraacctteerriissttiiccss  ooff  LLiiffee  

 To be classified as an “organism”, an object must meet 8 criteria 

◦ organization (made of cells) 

◦ reproduction 

◦ based on a universal genetic code 

◦ growth/development 

◦ adjustment to surroundings 

◦ maintain a stable internal environment 

◦ adaptation/evolution 

◦ energy use 

11))    LLiisstt  ooff  SSII  uunniittss  

 Length = ___________ 

 Volume = __________ 

 Mass = ___________ 

 Temperature = _____________ 



 Time = _____________ 

 

22))    RReepprroodduuccttiioonn  

 reproduction:  ___________________________________ 

◦ necessary function, as all organisms eventually die 

◦ reproduction is not necessary for the survival of an individual, but it is for the survival 

of the species! 

 species:  ____________________________________________________ 

_________________________________________________________________. 

 

 reproduction can be one of two types: 

 asexual reproduction:  ___________________________ that are identical 

to itself. 

 Advantages:  no need to find mate!  Faster, “easier” 

 Disadvantages:  no variation in offspring, what affects one affects all… 

 sexual reproduction:  __________________________ produce offspring 

that are genetically different from both parents. 

 Advantages:  variation in offspring, better chance of survival of species 

 Disadvantages:  must find a mate, tremendous energy investment for some 

species, takes much longer. 

33))    CCoommmmoonn  PPrreeffiixxeess  

 Mega – 106 – M 

 Kilo – 103 – k 

 Deci – 10-1 – d 

 Centi – 10-2 – c 

 Mili – 10-3 – m 

 Micro – 10-6 - µ 

  Nano – 10-9 – n  

  

  55))  EEnneerrggyy  UUssee  

 All of the processes of living (reproducing, adapting, evolving, growing, developing, etc) 
require energy 



◦ energy:  __________________________________________________ 

 Organisms get their energy in various ways: 

◦ autotrophs:  organisms that can ________________________________ through 
photosynthesis or chemosynthesis 

◦ heterotrophs:  organisms that ___________________________________ for 
energy 

66))  AAnnaallyyzziinngg  BBiioollooggiiccaall  DDaattaa  

 _________________facilitate data analysis tremendously 

 charts/graphs created easily and are much better at showing trends or patterns 

 used to search DNA sequences 

 used to construct pictures of molecules 

 used to analyze satellite data 

77))    MMiiccrroossccooppeess  

 microscope-  instrument which enlarges images 

 Come in many varieties 

 simple light microscope:  a magnifying glass (only 1 lens) 

 compound light microscope:  uses more than one lens (usually 2 lenses) 

 Light microscopes in our class can magnify up to _________ 

 The most powerful light microscopes have a magnification of up to ____________!  

 electron microscope:  uses a beam of electrons to produce images 

transmission electron microscope- (TEM):  passes _____________ through specimen 

TEM’s have a maximum magnification of __________________! 

Used to view thin slices of specimens 

scanning electron microscope-(SEM):  Scans surface of specimen with electrons 

SEM’s have a maximum magnification of __________________ 



Not as high of magnification, but is used to show three-dimensional structures 

scanning tunneling microscope:  a very fine metal probe is brought extremely close to an object, 

where electrons pass back and forth 

As the probe follows the surface of the object, a three-dimensional image is put together by a 

computer 

STM’s allow scientists to see things at the atomic level!! 

max magnification:  up to __________________________  !!!!!! 

 

88))  LLaabboorraattoorryy  TTeecchhnniiqquueess  

 __________________:  a single cell is allowed to divide in a nutrient media to produce a 

group of cells  

 gives scientists a group of identical cells to experiment with 

 ___________________:  separation of cell components through centrifugation 

 cells are broken up in a special blender 

 the mixture is run through a centrifuge 

 heavy cell parts settle to the bottom of the test tube 

 lighter parts float to the top 

 by selecting the portion of the test tube they want, a scientist can select 

certain cell components 


