JULY 2001
Fl ori da Departnment of Education
CURRI CULUM FRANMEWDORK

Program Titl e: Mari ne Service Technol ogy

Qccupati onal Area: I ndustrial Education
Secondary PSAV

Pr ogr am Nunber s 8751000 1 490306

Cl P Nunber 0649. 030600 0649. 030600

G ade Level 9-12, 30, 31 30,31

Lengt h 9 credits 1350 hours

Certification DI ESEL MECH @ G DI ESEL MECH @ G
GASENG RPR @ G GASENG RPR @ G

MAJOR CONCEPTS/ CONTENT:  The purpose of this programis to prepare
students for enploynent as machi nery nechani cs; marine engi nes
(85116626), or outboard notor mechanics (625.131-010).

The course content will include the follow ng: service, repair
and overhaul of four-stroke and two-stroke cycle engi nes and

out board notors; and service and repair of boating accessories.
Wth regard to the above, course content will include electrica
systens, fuel systens, power transfer systenms, ignition systens,
cooling systenms, lubrication systens, drive systens and boat and
trailer rigging.

The course content should also include training in conmunication
| eadershi p, human rel ations and enployability skills; and safe,
efficient work practices.

Cccupational Conpl etion Points may be reached before the end of a
secondary course. All outconmes nust be conpleted to receive
credit for a Cccupational Conpletion Point (OCP). Listed bel ow
are the courses that conprise this programwhen offered at the
secondary | evel

8751010 - MARI NE SERV
8751020 - MARI NE SERV
8751030 - MARI NE SERV

(150 HRS)
(150 HRS) [300] OCP A - MARI NE RI GGER
(150 HRS) [100] OCP B - SERV WRI TER/ PARTS

NOoO o~ WNRE

8751040 - MARINE SERV 4 (150 HRS)
8751050 - MARINE SERV 5 (150 HRS)
8751060 - MARINE SERV 6 (150 HRS)
8751070 - MARINE SERV 7 (150 HRS) [650] OCP C - QOUTBOARD ENG NE

TECH
8751080 - MARI NE SERV 8 (150 HRS) [100] OCP
(150 HRS) [100] OCP
8751090 - MARI NE SERV 9 (150 HRS) [100] OCP

- STERN DRI VE TECH
- | NBOARD GAS TECH
- | NBOARD DI ESEL

mmQo

Thi s program focuses on broad, transferable skills and stresses
under st andi ng and denonstration of the follow ng el enents of the
Mari ne Service industry; planning, managenent, finance, technical
and product skills, underlying principles of technol ogy, |abor

i ssues, conmunity issues and health, safety, and environnenta

i ssues.

LABORATORY ACTI VITIES: Shop or |aboratory activities are an
integral part of this program These activities provide
instruction in the use of tools, equipnment, materials and
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processes found in the industry. Students are also instructed in
the following: tools, test equi pnment, wel ding procedures, current
nodel outboard notors, inboard-outdrive notors, |ocation and
installation of accessories, boat trailers, and operationa

testi ng.

SPECI AL NOTE: Skill sUSA-VICA, Inc. is the appropriate Career and
Techni cal Student Organization (CTSO for providing | eadership
training and for reinforcing specific career and technical skills.
Career and Techni cal Student Organizations, when provided, shal

be an integral part of the career and technical instructiona
program and the activities of such organizations are defined as
part of the curriculumin accordance with Rule 6A-6.065, FAC

Cooperative training - QJT is appropriate for this program
VWhenever cooperative training - QJT is offered, the followi ng are
required for each student: a training plan, signed by the
student, teacher, and enpl oyer, which includes instructiona
objectives and a list of on-the-job and in-school |earning
experiences; a workstation that reflects equi pnent, skills and
tasks that are relevant to the occupation which the student has
chosen as a career goal. The student nust receive conpensation
for work perfornmned.

In accordance with Rul e 6A-10.040, FAC, the m ni num basic-skills
grade levels required for adult vocational students to conplete
this programare: Mathematics 9.0, Language 9.0, Reading 9.0.
These grade-I|evel nunbers correspond to grade-equival ent scores
obt ai ned on one of the state-designated basic-skills exam nations.
If a student does not neet the basic-skills level required for
conpl etion of the program renediati on should be provided
concurrently through Vocational Preparatory Instruction (VPl).

Pl ease refer to the Rule for exenptions.

VWhen a secondary student with a disability is enrolled in a
vocational class with nodifications to the curricul um franmework,
the particul ar outcomes and student perfornmance standards, which
the student must master to earn credit, nust be specified on an
i ndi vi dual basis. The job or jobs for which the student is being
trained should be reflected in the student's desired postschoo
out cone statenent on the Transition |Individual Educational Plan
(Transition | EP)

SCANS Conpetencies: To acconplish the Secretary's Comn ssion on
Achi evi ng Necessary Skills (SCANS) conpetencies, instructiona
strategies for this cluster must include nmethods that require
students to identify, organize, and use resources appropriately;
to work with each other cooperatively and productively; to acquire
and use information; to understand social, organizational, and
technol ogi cal systens; and to work with a variety of tools and
equi prent. Instructional strategies nmust al so i ncorporate nethods
to i nmprove students' personal qualities and higher-order thinking
skills.

To be transferabl e statew de between institutions, this
program course nust have been reviewed, and a "transfer val ue"
assigned the curriculumcontent by the appropriate Statew de
Cour se Nunbering Systemdiscipline coomittee. This does not
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preclude institutions from devel opi ng specific program or course
articul ation agreements with each other.

This program may be offered in courses. Vocational credit shall
be awarded to the student on a transcript in accordance with
Section 230.643, F. S

The standard length of this programis 1350 hours.

I V. | NTENDED OQUTCOVES: After successfully conpleting the program the
student will be able to:

OCCUPATI ONAL COVPLETI ON PO NT - DATA CODE - A (300 Hours)
MARI NE Rl GGER - | NDUSTRY TI TLE

MARI NE SERVI CE 1

01.0 Performshop practices to industry standards.

02.0 Miintain and repair basic four-stroke cycle engines.
03.0 Mintain and repair basic two-stroke cycle engines.
04.0 Mintain and repair electrical systens.

MARI NE SERVI CE 2

05.0 Maintain and repair fuel systens.

06.0 Miintain and repair two-stroke cycle carburetors.

07.0 Use marine woods, netals and fibergl ass.

08.0 Adjust and repair trailers.

09.0 Prepare and deliver sales nerchandi se.

10.0 Denpnstrate appropriate comrunication skills.

11.0 Denopnstrate appropriate math skills.

12.0 Denpnstrate appropriate understandi ng of basic science.
13.0 Denpnstrate enployability skills.

14.0 Denpnstrate and understandi ng of entrepreneurship.

OCCUPATI ONAL COVPLETI ON PO NT - DATA CODE - B (100 Hours)
SERVI CE WRI TER/ PARTS TECHNI Cl AN - | NDUSTRY TI TLE

MARI NE SERVI CE 3

15.0 Parts specialist and conputer skills to industry standards.
16.0 Maintain and repair cooling systens.

17.0 Maintain and repair |ubrication systens.

OCCUPATI ONAL COVPLETI ON PO NT - DATA CODE - C (650 Hours)
QUTBOARD ENG NE TECHNI ClI AN - | NDUSTRY TI TLE

18.0 Perform gasket/seal operations and electronic test skills to
i ndustry standards.

MARI NE SERVI CE 4

19.0 Maintain and repair basic two stroke cycl e outboard engi nes.
20.0 Miintain and repair outboard fuel systens.

21.0 Miintain and repair outboard cooling systens.

MARI NE SERVI CE 5

22.0 Mintain and repair outboard |ubrication systens.
23.0 Mintain and repair outboard | ower cases.
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24.0 Maintain and repair outboard cranki ng systens.
25.0 Maintain and repair outboard magneto systens.
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MARI NE SERVI CE 6

26.0 Mintain and repair outboard battery ignition systens.

27.0 Mintain and repair outboard capacitor discharge ignition
syst ens.

28.0 Miintain and repair outboard chargi ng systens.

MARI NE SERVI CE 7

29.0 Perform outboard upper to | ower gear case nai ntenance.

30.0 Assenble and maintain outboard | ower units and housing
assenbl i es.

OCCUPATI ONAL COVPLETI ON PO NT - DATA CODE - D (100 Hours)
STERN DRI VE TECHNI CI AN

MARI NE SERVI CE 8

31.0 Maintain and repair basic four-stroke cycle stern drive

engi nes.
32.0 Miintain and repair stern drive fuel systens.
33.0 Mintain and repair stern drive cooling systens.
34.0 Maintain and repair stern drive lubrication systens.
35.0 Miintain and repair stern drive upper gear case.
36.0 Mintain and repair stern drive |ower gear case.
37.0 Mintain and repair stern drive battery ignition.
38.0 Mintain and repair stern drive; capacitor discharge
ignition system
39.0 Mintain and repair stern drive internedi ate housi ng.

OCCUPATI ONAL COVPLETI ON PO NT - DATA CODE - E (100 Hours)
| NBOARD GAS TECHNI CI AN - Industry Title

40.0 Performparts manual activities to industry standards.
41.0 Miintain and repair basic four-stroke cycle inboard gas
engi ne.

MARI NE SERVI CE 9

42.0 Mintain and repair inboard fuel systens.

43.0 Miintain and repair inboard gas cooling systens.
44.0 Maintain and repair inboard gas |ubrication systens.
45.0 Miintain and repair inboard gas fuel systens.

46.0 Miintain and repair inboard gas transmni ssions.

OCCUPATI ONAL COVPLETI ON PO NT - DATA CODE - F (100 Hours)
| NBOARD DI ESEL TECHNI CI AN - | NDUSTRY TI TLE

47.0 Mintain and repair inboard diesel fuel systens.

48.0 Mintain and repair inboard diesel cooling systens.
49.0 Mintain and repair inboard diesel |ubrication systens.
50.0 Maintain and repair inboard diesel charging systens.
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The following diagramillustrates OCP and program progress:

MARI NE SERVI CE TECHNOLOGY

OCP F
| NBOARD MARI NE TECHNI Cl AN

100 Hours

MACHI NERY MECHANI CS
MARI NE ENG NE

(85116626)

CCP E
| NBOARD GASOLI NE TECHNI ClI AN

100 Hours

CCP D

STERN DRI VE TECHNI CI AN

oCcP C
OUTBOARD ENG NE TECHNI CAI N

(625.131-010)
650 Hours

100 Hours
oCcP C
CCP B
SERVI CE WRI TER PARTS TECHN ClI AN
100 Hours
CCP A

MARI NE RI GGER

300 Hours
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JULY 2001
Fl ori da Departnment of Education
STUDENT PERFORMANCE STANDARDS

Program Titl e: Mari ne Service Technol ogy
Secondary Nunber: 8751000
Post secondary Nunber: | 490306

OCCUPATI ONAL COVPLETI ON PO NT - DATA CODE - A (300 Hours)
MARI NE RI GGER - | NDUSTRY TI TLE

01.0 PERFORM SHOP PRACTI CES TO | NDUSTRY STANDARDS- - The student w |l be

able to:

01.01 Conply with safety rules and regul ati ons.

01.02 Use hand tools safely and properly.

01.03 Set up and use power tools safely and properly.

01.04 Set up and use precision measuring tools.

01.05 Drill and renove broken studs and install helicoils.

01.06 Identify threaded fasteners by size, type, thread series,
thread cl asses, material hardness and conpatibility.

01.07 Read, interpret and apply service nmanual s.

01.08 Locate and match electrical units by their synbols on a
Wi ring diagram

01.09 Denonstrate appropriate heating, cutting, and wel di ng

skills.

02.0 MAI NTAIN AND REPAI R BASI C FOUR- STROKE CYCLE ENG NES- - The student

w

02.

02.
02.
02.

01

02
03
04

be able to:

Expl ain the basic principles of the operation of four-stroke
cycle internal conbustion engines.

Identify types of four-stroke cycle engines.

Locate engi ne serial and nodel nunbers.

Identify engi ne assenblies and systens.

03.0 MAINTAIN AND REPAI R BASI C TWO- STROKE CYCLE ENG NES- - The st udent

w

03.

03.
03.
03.

01

02
03
04

be able to:

Expl ai n the basic principles of the operation of two-stroke
cycle internal conbustion engines.

Identify types of engines.

Locate engi ne serial and nodel nunbers.

Identify engi ne assenblies and systens.

04.0 MAINTAIN AND REPAI R ELECTRI CAL SYSTEMS- - The student will be able

to:

04.
04.
04.
04.
04.
04.
04.
04.
04.

04.

01
02
03
04
05
06
07
08
09

10

Set up and use voltneters, ammeters and ohmeters.
Locate and identify electrical circuit conponents.
Sketch a typical circuit using a single wire system
Test storage batteries using a hydroneter.

Test storage batteries using a light and | oad test.
Charge storage batteries.

Renove and repl ace batteries and service battery boxes.
Repair damaged wire and el ectrical harnesses.

Di agnose circuit troubles using continuity or a test |ight
and | ow reading voltneters to record voltage drop
Sketch and | abel typical fuel gage systens.
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05.

06.

07.

08.

09.

0

0

0

0

0

04.11 Renove and replace ameters or indicating |lights.

04.12 Renove and replace fuel gages.

04.13 Renove and replace fuel -sending units.

04.14 Di agnose gages and accessory systemtroubl es using test
lights, voltneters, amreters or detached sending units.

04.15 Sketch typical circuits such as those for auto bil ge punps
or navigation lights.

04.16 Locate opens, shorts and grounds.

04.17 Denonstrate proficiency in soldering/splicing skills.

MAI NTAI N AND REPAI R FUEL SYSTEMS--The student will be able to:

05.01 Identify and | ocate fuel system conponents (fuel tanks,
lines, filters, etc.).

05.02 Sketch and | abel the parts of total fuel systens.

05.03 Service fuel lines and primer bul bs (vacuumtest).

05. 04 Renove, clean, inspect and install fuel tanks.

05.05 Identify basic carburetor circuits (chokes, floats, fue
inlets; idle, intermediate and hi gh speeds; nains, etc.)

05.06 Identify and | ocate fuel punps.

05.07 Determ ne and nmake appropriate fuel oil mxtures.

MAI NTAI N AND REPAI R TWO- STROCKE CYCLE CARBURETORS- - The student wil |l
be able to:

06.01 Renove, clean, overhaul, replace and make fina
adj ustnents to carburetors.

06. 02 Di agnose exhaust probl ens such as back pressure and
scavengi ng.

USE MARI NE WOODS, METALS, AND FI BERGLASS-- The student will be able
to:

07.01 Explain the hazards of a marine environment to woods, netals
and fi bergl ass.

07.02 Explain a gal vanic series.

07.03 Explain the theory for using given materials in boat repair
activities.

ADJUST AND REPAI R TRAI LERS--The student will be able to:

08. 01 Make boat to trailer adjustnents.

08. 02 Renove and replace |ighting systens.

08. 03 Renove and repl ace wheel bearings and springs.
08. 04 Renove and repl ace brakes.

08.05 Service and install trimand tilt systens.

08. 06 Renove and test cylinder rans.

08. 07 Adjust reverse | ocks.

08.08 Adjust the trimand tilt.

PREPARE AND DELI VER SALES MERCHANDI SE- - The student will be able
to:

09.01 Make center |ine nmeasurenents for outboard notor
installation.

09.02 Center the plate height.

09. 03 Locate manufacturers' 1.D. plates.

09. 04 Mount control boxes at the helm

09.05 Place wiring and cables in a neat and orderly manner
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10.

11.

12.

0

0

0

09.

09.
09.

09.

09.

09.
09.

09.
09.
09.

06

07
08

09

18

19
20

21
22
23

Adj ust the control cables fromthe engine to the control
box.

Center the steering cable to the engine.

Find suitable | ocations for accessories and nount themto
t he boat.

Lubricate shafts, install propellers and fasten both
securely.

Check for proper |evels.

Check manufacturers' specifications.

Test-run boats.

Recheck work conpl et ed.

Check manufacturers' installation procedures for stern drive
units.

Lubricate shafts and install propellers securely.

ot ain maxi mumoil |evel capacity.

Install or connect drain plugs, petcocks, hose clanps,
hoses, etc.

Find a suitable mount |ocation and nmount the engine securely
in the boat.

Set engines to manufacturers' specifications.

Set, adjust and test engines to manufacturers’

speci fications.

Renove and replace running lights.

Troubl eshoot |ighting systens and accessori es.

Check and adjust throttles, cables, horns, lights and
tachonet ers.

DEMONSTRATE APPROPRI ATE COVMUNI CATI ON SKI LLS--The student will be

able to:

10.

10.
10.
10.
10.

10.

01

02
03
04
05

06

Wite | ogical and understandabl e statenents, or phrases, to
accurately fill out forms/invoices comonly used in business
and i ndustry.

Read and understand graphs, charts, diagranms, and tables
commonly used in this industry/occupation area.

Read and follow witten and oral instructions.

Answer and ask questions coherently and conci sely.

Read critically by recogni zi ng assunptions and i nplications
and by eval uating i deas.

Denonstrate appropri ate tel ephone/ conmuni cation skills.

DEMONSTRATE APPROPRI ATE MATH SKILLS--The student will be able to:

11. 01 Solve problens for volume, weight, area, circunference and

11.

11.

11.

11.

02

03

04

05

peri meter neasurenents for rectangles, squares, and
cyl i nders.

Measure tol erance(s) on horizontal and vertical surfaces
using millimeters, centinmeters, feet and inches.

Add, subtract, multiply and divide using fractions,

deci mal s, and whol e nunbers.

Determ ne the correct purchase price, to include sales tax
for a materials list containing a m nimumof six itens.
Denonstrate an understandi ng of federal, state and | oca
taxes and their conputation.

DEMONSTRATE APPROPRI ATE UNDERSTANDI NG OF BASI C SCl ENCE- - The

student will be able to:

12. 01 Understand nol ecul ar action as a result of tenperature

extrenes, chem cal reaction, and noisture content.
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12. 02 Draw concl usions or nake inferences from data.

12.03 ldentify health-rel ated probl ens, which may result from
exposure to work related chenicals and hazardous materi al s,
and know the proper precautions required for handling such
materi al s.

12. 04 Understand pressure neasurenent in terns of P.S. I., inches
of mercury, and K P. A

13.0 DEMONSTRATE EMPLOYABI LI TY SKILLS--The student will be able to

13. 01 Conduct a job search

13.02 Secure information about a job

13.03 ldentify docunments that may be required when applying for a
j ob.

13.04 Conplete a job application formcorrectly.

13. 05 Denpnstrate conpetence in job interview techniques.

13.06 ldentify or denonstrate appropriate responses to criticism
from enpl oyer, supervisor or other persons.

13.07 ldentify acceptable work habits.

13. 08 Denpnstrate know edge of how to make appropriate job
changes.

13. 09 Denopnstrate acceptabl e enpl oyee health habits.

13. 10 Denpnstrate know edge of the "Florida Right-To-Know Law' as
recorded in Florida Statutes Chapter 442

14. 0 DEMONSTRATE AN UNDERSTANDI NG OF ENTREPRENEURSHI P- - The st udent wil |
be able to:

14. 01 Define entrepreneurship.

14.02 Describe the inportance of entrepreneurship to the American
econony.

14. 03 Li st the advantages and di sadvant ages of busi ness ownership.

14.04 ldentify the risks involved in ownership of a business.

14.05 ldentify the necessary personal characteristics of a
successful entrepreneur

14.06 ldentify the business skills needed to operate a smal
busi ness efficiently and effectively.

OCCUPATI ONAL COVPLETI ON PO NT - DATA CODE - B (100 Hours)
SERVI CE WRI TER/ PARTS TECHNI Cl AN - | NDUSTRY TI TLE

15.0 PARTS SPECI ALI ST AND COVPUTER SKI LLS TO | NDUSTRY STANDARDS- - The
student will be able to:

15.01 ldentify the skills needed to be a service witer.

15.02 ldentify the skills needed to be a parts specialist.

15. 03 Denpnstrate appropriate conputer skills.

15.04 ldentify gaskets and seal s.

15. 05 Denpnstrate know edge of different parts and accessories.

16.0 MAINTAIN AND REPAIR COOLI NG SYSTEMS- - The student will be able to

16. 01 Explain the principles of cooling systens, including fresh
wat er cool i ng systens.
16.02 Trace water flow through cooling systens.

17.0 NMAINTAIN AND REPAI R LUBRI CATI ON SYSTEMS- - The student will be able
to:
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17.01 ldentify the types and functions of |ubrication systens.
17.02 Explain the principles of lubrication systens.
17.03 ldentify and | ocate conponents of |ubrication systens.
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OCCUPATI ONAL COVPLETI ON PO NT - DATA CODE - C (650 Hours)
QUTBOARD ENG NE TECHNI ClI AN - | NDUSTRY TI TLE

18.0 PERFCORM GASKET/ SEAL COPERATI ONS AND ELECTRONI C TEST EQUI PMENT
SKILLS TO I NDUSTRY STANDARDS- - The student will be able to:

18.01 ldentify and nmake gaskets and seals.
18. 02 Denpnstrate appropriate skills in computerized test
equi prrent .

19. 0 MAI NTAIN AND REPAI R BASI C TWD- STRCKE CYCLE QUTBOARD ENG NES- - The
student will be able to:

19. 01 Di sassenbl e engi nes.

19. 02 Renpve, clean and inspect heads for cracks, warpage and
damaged spark plug threads.

19. 03 Di agnhose head problens by use of the visual inspection

nmet hod.

19. 04 Di agnhose head probl ens by use of the conpression tester
nmet hod.

19. 05 Di agnose head probl ens by use of cylinder air pressure
met hod.

19. 06 Di agnose head probl ens by use of the stethoscope nethod.
19. 07 Renmpbve, clean and inspect piston rods and assenbli es.
19. 08 Measure out-of-round of pistons and cylinders.
19. 09 Hone cylinders.
19. 10 Check the total bearing surface of connecting rod bearings.
19. 11 Measure piston skirts and ring grooves.
19. 12 Measure the piston ring gap in cylinder bores.
19. 13 Install piston pins according to manufacturer's
speci fications.
19. 14 Check rod and piston assenbly alignnent.
19. 15 Install rings on pistons.
19.16 Install piston rod assenblies.
19. 17 Measure and check crankshafts with a m croneter.
19. 18 Check needl e beari ngs.
19. 19 Inspect crankshafts and install seal
19. 20 I nspect, clean and/or replace reed val ves.
19. 21 Reassenbl e engi nes.

20.0 MAI NTAIN AND REPAI R QUTBOARD FUEL SYSTEMS--The student will be
able to:

20.01 Identify the major types of carburetors.

20.02 Check and adjust throttle and governor |inkages.
20.03 Identify and service different types of EFl systens.
20. 04 Renove, service and replace air cleaners.

20. 05 Di agnose car buretor problens.

21.0 MAINTAIN AND REPAI R QUTBOARD COOLI NG SYSTEMS- - The student will be
able to:

21.01 Di sassenbl e and reassenbl e water punps.
21. 02 Renove, check and repl ace thernostats.
21.03 Use thernostat pressure relief systens.
21.04 Service manifolds and thernostat housings.
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22.

23.

24,

25.

26.

0

0

0

0

0

MAI NTAI N AND REPAI R QUTBQARD LUBRI CATI ON SYSTEMS- - The student wil |
be able to:

22.01 Check engines for oil | eaks.

22.02 Change engine oil and filters.

22.03 Check engine oil pressure and |evel.
22.04 Recogni ze and use only reconmended oil .
22.05 Inspect and service oil-netering systens.

MAI NTAI N AND REPAI R QUTBQARD LONER GEAR CASES- - The student will be
able to:

23.01 Renove and replace | ower gear cases.

23.02 Reshim | ower gear cases.

23.03 Refill | ower gear cases with specified oil

23.04 Determine propeller pitch dianeter and hub type.

MAI NTAI N AND REPAI R QUTBQARD CRANKI NG SYSTEMS- - The student will be
able to:

24.01 Disassenble recoil starters.

24.02 I nspect conponents of recoil starters.

24.03 Reassenble recoil starters.

24.04 ldentify conponents of electrical starting systens.
24.05 Di sassenble different types of starting notors.
24.06 Bench test armatures.

24.07 Bench test field coils.

24.08 Bench test drive units.

24.09 Bench test switches.

24.10 Bench test mnor parts of starting notor conponents.
24.12 Install, reassenble and test new starter parts.
24.13 Troubl eshoot starting systens using battery starter testers.
24.14 Set up and use battery starter (load) testers.

24.15 Locate opens, short and grounds.

MAI NTAI N AND REPAI R QUTBQARD MAGNETO | GNI TI ON SYSTEMS- - The st udent
wll be able to:

25.01 Sketch and | abel electrical synbols.

25.02 Set up and use ohmmeters.

25.03 Set up and use voltneters.

25.04 Set up and use ignition testers.

25.05 Set up and use ignition anal yzers.

25.06 Locate and identify parts of magneto ignitions.

25.07 Locate and match electrical units by their synbols on a
Wi ring diagram

25.08 Sketch and | abel conplete magneto ignition systens.

25.09 Check coil resistance with an ohmeter.

25.10 Check points for continuity and resistance.

25.11 Check condensers for capacity, |eaks and shorts.

25.12 dean and regap spark plugs.

MAI NTAI N AND REPAI R OQUTBQARD BATTERY | GNI TI ON SYSTEMS- - The st udent
wll be able to:

26.01 Locate and identify parts of battery ignition systens.

26.02 Locate and match electrical units by their synbols on a
Wi ring diagram

26. 03 Sketch and | abel conplete battery ignition systens.
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27.

28.

29.

30.

0

0

0

0

26. 04 Check coil resistance with an ohmeter.

26. 05 Check points for continuity and resistance.

26. 06 Check condensers for capacity, |eaks and shorts.
26.07 Set up and use test equi pnent.

26.08 Set timng using timng |ight.

MAI NTAI N AND REPAI R QUTBQARD CAPACI TOR DI SCHARGE | GNI TI ON SYSTEMS-
-The student will be able to:

27.01 Sketch and | abel electrical synbols.

27.02 Set up and use ohmmeters.

27.03 Set up and use a CD-77 or equival ent.

27.04 Set up and use spark testers.

27.05 Set up and use neon test lights.

27.06 Set up and use | ow high ammeters.

27.07 Set up and use voltneters.

27.08 Locate and identify parts of capacitor discharge ignition
syst ens.

27.09 Locate and match electrical units by their synbols on a
Wi ring diagram

27.10 Sketch and | abel conplete C/D ignition systens.

27.11 Check coil resistance, shorts and grounds with an ohmeter.

27.12 Check stator windings with an ohnmeter.

27.13 Check sensor coils, charge coils, ignition coils and shorts
to ground with a CD-77 or equival ent.

27.14 Check power packs with an ohmmeter and a CD- 77 equi val ent.

MAI NTAI N AND REPAI R QUTBQARD CHARG NG SYSTEMS- - The student will be
able to:

28.01 Sketch and | abel the units of conplete charging circuits.
28. 02 Di sassenbl e charging systens and identify the conponents.
28.03 Performstator and rectifier testing on charging systens.
28. 04 Reassenbl e and test chargi ng systens.

28.05 Set up and use ohmmeters.

28.06 Test regul ators.

28. 07 Reassenble and test conplete units.

PERFORM OQUTBQARD UPPER TO LONER GEAR CASE MAI NTENANCE- - The st udent
wll be able to:

29. 01 Di sassenbl e exhaust housi ngs.
29.02 Inspect seals, "O' rings, shafts and beari ngs.
29. 03 Reassenbl e exhaust housi ngs.

ASSEMBLE AND NAI NTAI N OQUTBOARD LOANER UNI TS AND HOUSI NG ASSEMBLI ES-
-The student will be able to:

30.01 Di sassenbl e and reassenbl e steering handl e groups.

30. 02 Di sassenbl e and assenbl e exhaust housi ngs and water tube
assenbl i es.

30. 03 Repl ace notor nmounts and shock absorbers.

30.04 Lubricate all fittings.

30.05 Pressure and vacuumtest gear cases.

30.06 Renove and test cylinders and rans.

30. 07 Adjust reverse |ocks.

30.08 Adjust the trimand tilt.

30.09 Determine the differences between nechanical, electrical and
hydraulic shifting units.

30.10 Explain the shifting theory of the |ower unit.
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30.11 Di sassenbl e and reassenbl e nechani cal shifting units.
30.12 Di sassenbl e and reassenbl e el ectrical shifting units.
30.13 Di sassenbl e and reassenbl e hydraulic shifting units.
30.14 Inspect all parts for wear.

OCCUPATI ONAL COVPLETI ON PO NT - DATA CODE - D (100 Hours)
STERN DRI VE TECHNI CI AN

31.0 MAINTAIN AND REPAI R BASI C FOUR- STROKE CYCLE STERN DRI VE ENG NES- -
The student will be able to:

31.01 Di agnose val ve and head problens by use of the visua
i nspecti on et hod.

31. 02 Di agnose val ve and head problens by use of the conpression
tester nethod.

31. 03 Di agnose val ve and head problens by use of the cylinder air
pressure method.

31. 04 Di sassenbl e engi nes and i nspect parts.

31.05 dean and inspect heads for cracks, warpage and danaged
spark plug threads.

31.06 Inspect valves for warpage, burns, cracks, stemwear, tip
wear and margi n.

31.07 Gind val ve seats and reface val ves.

31.08 Check and inspect springs for free height, distortion and
i nstal |l ed hei ght.

31.09 Adjust valve |ash.

31.10 Move and inspect canshafts and lifters.

31. 11 Measure canshafts.

31.12 dean and inspect lifters for wear.

31.13 Tinme valve drive assenblies.

31.14 Renove pistons fromrod assenblies.

31.15 Measure out-of-round and cylinder taper with a dial bore
gage or mcroneter.

31.16 Check piston pins and bosses for wear.

31.17 Measure piston ring | ands w dth, out-of-round and taper

31.18 Measure the piston ring gap in cylinder bores.

31.19 Install and fit piston pins.

31.20 Check rod and piston assenbly alignnent.

31.21 Renove and replace rod bearings.

31.22 Hone and cl ean cylinders.

31.23 Install rings on pistons.

31. 24 Measure and check crankshafts with a m croneter.

31.25 Check for end play.

31.26 Check bearing bores with a tel escopi ng gage.

31. 27 Reassenbl e engi nes.

31.28 Install oil seals.

32.0 MAINTAIN AND REPAI R STERN DRI VE FUEL SYSTEMS--The student will be
able to:

32.01 Identify and | ocate fuel system conponents (fuel tanks,
lines, filters, etc.).

32.02 Sketch and | abel the parts of total fuel systens.

32.03 Service fuel I|ines.

32.04 Renove, clean and install fuel tanks.

32.05 Identify and | ocate fuel punp vacuuns.
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33.

34.

35.

36.

37.

0

0

0

0

0

.06 Renpve, replace service and check the pressure of fue

punps.

.07 Renpbve, clean and replace in-line filters.

.08 ldentify the major types of carburetors.

.09 Check and adjust throttle and governor |inkages.

.10 ldentify and service different types of EFl systens.
.11 ldentify and understand different types of evaporative

control systens.

MAI NTAI N AND REPAI R STERN DRI VE COCLI NG SYSTEMs- - The student wil |

be

33.

able to:

01 Explain the principles of cooling systens, including fresh

wat er cool i ng systens.

.02 Trace water flow through cooling systens.

.03 Disassenbl e and reassenbl e water punps.

.04 Renpve, check and repl ace thernostats.

.05 Use thernostat pressure relief systens.

.06 Service manifolds, risers and thernostat housings.
.07 Service water-cooling systems for gas inboard.

MAI NTAI N AND REPAI R STERN DRI VE LUBRI CATI ON SYSTEMS- - The st udent

wll be able to:

.01 ldentify the types and functions of |ubrication systens.
.02 Explain the principles of |ubrication systens.

.03 ldentify and | ocate conponents of |ubrication systens.
.04 Check engines for oil |eaks.

.05 Change engine oil and filters.

.06 Check engine oil pressure and | evel.

.07 Recogni ze and use only reconmended oi l

MAI NTAI N AND REPAI R STERN DRI VE UPPER CGEAR CASE- - The student wil |

be

35.

35.
35.
35.

able to:

01 Determ ne the differences between nmechanical, electrica
hydraulic shifting units.

02 Di sassenbl e and reassenbl e each type of shifting unit.

03 Reshimunits to manufacturers' specifications.

04 Use the proper oil to refill upper and | ower gear cases.

and

MAI NTAI N AND REPAI R STERN DRI VE LONER CEAR CASES- - The student will

be

36.

able to:

01 Determ ne the differences between nechanical, electrica
hydraul i c shifting.

.02 Renpbve and repl ace | ower gear cases.

.03 Reshim | ower gear cases.

.04 Refill lower gear cases with specified oil

.05 Determ ne propeller pitch, dianeter and hub type.

MAI NTAI N AND REPAI R STERN DRI VE BATTERY | GNI TI ON SYSTEMS- - The

student will be able to:

37.

37.
37.
37.

01 Locate and match electrical units by their synbols on a
Wi ring diagram

02 Sketch and | abel conplete battery ignition systens.

03 Set up and use test equi pnent.

04 Set timng using a timng |ight
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38.0 MAI NTAIN AND REPAI R STERN DRI VE CAPACI TOR DI SCHARGE | GNI Tl ON

39.

0

SYSTEMS- - The student will be able to:

38.01 Sketch and | abel electrical synbols.

38.02 Set up and use ohmmeters.

38.03 Set up and use appropriate test equi pnent.

38.04 Set up and use spark testers.

38.05 Set up and use neon test lights.

38.06 Set up and use | ow high ammeters.

38.07 Set up and use voltneters.

38.08 Locate and identify parts of capacitor discharge ignition
syst ens.

38.09 Locate and match electrical units by their synbols on a
Wi ring diagram

38.10 Sketch and | abel conplete C/D ignition systens.

38.11 Check coil resistance, shorts and grounds with an ohmeter.

38.12 Check stator windings with an ohnmreter.

38.13 Check sensor coils, charge coils, ignition coils and shorts
to ground with appropriate test equi pnent.

38.14 Check power packs with an ohmeter and appropriate test
equi prrent .

MAI NTAI N AND REPAI R STERN DRI VE | NTERVEDI ATE HOUSI NGS- - The st udent
wll be able to:

39.01 Disassenble nain drive shafts.

39.02 Shimdrive shafts to internmedi ate housi ngs.

39. 03 Renove and replace clutch assenbli es.

39.04 Check electrical conponents with proper test equipnent.
39.05 Renove and replace "U' joints.

39. 06 Di sassenbl e outer transom pl ates.

39.07 Adjust trimand limt swtches.

39. 08 Di sassenbl e cylinder ranmns.

OCCUPATI ONAL COVPLETI ON PO NT - DATA CODE - E (100 Hours)

40.

41.

0

0

| NBOARD GAS TECHNI CI AN - Industry Title

PERFORM PARTS MANUAL ACTI VI TIES TO | NDUSTRY STANDARDS- - The st udent
wll be able to:

40. 01 Read and use parts manual s.

MAI NTAI N AND REPAI R BASI C FOUR- STROKE CYCLE | NBOARD GAS ENG NES- -
The student will be able to:

41. 01 Di agnose val ve and head problens by use of the visua
i nspecti on met hod.

41. 02 Di agnose val ve and head probl ens by use of the conpression
tester nethod.

41. 03 Di agnose val ve and head problens by use of the cylinder air
pressure method.

41. 04 Di sassenbl e engi nes and i nspect parts.

41.05 Cdean and inspect heads for cracks, warpage and danaged
spark plug threads.

41. 06 Inspect val ves for warpage, burns, cracks, stemwear, tip
wear and margi n.

41.07 Gind valve seats and reface val ves.

41. 08 Check and inspect springs for free height, distortion and
i nstal |l ed hei ght.
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41. 09 Adjust valve | ash.

41.10 Renove and inspect canshafts and lifters.

41.11 Measure canshafts.

41.12 dean and inspect lifters for wear.

41.13 Tinme val ve drive assenblies.

41.14 Renove pistons fromrod assenblies.

41.15 Measure out-of-round and cylinder taper with a dial bore
gage or mcromneter.

41.16 Check piston pins and bosses for wear.

41.17 Measure piston ring lands wi dth, out-of-round and taper

41.18 Measure the piston ring gap in cylinder bores.

41.19 Install and fit piston pins.

41.20 Check rod and piston assenbly alignment.

41.21 Renove and repl ace rod beari ngs.

41. 22 Hone and cl ean cylinders.

41.23 Install rings on pistons.

41. 24 Measure and check crankshafts with a mcroneter.

41.25 Check for end play.

41. 26 Check bearing bores with a tel escopi ng gage.

41. 27 Reassenbl e engi nes.

41.28 Install oil seals.

42.0 NAI NTAIN AND REPAI R | NBOARD FUEL SYSTEMS--The student will be able
to:

42.01 Identify and | ocate fuel system conponents (fuel tanks,
lines, filters, etc.).

42. 02 Sketch and | abel the parts of total fuel systens.

42.03 Service fuel lines.

42.04 Renove, clean and install fuel tanks.

42.05 ldentify and | ocate fuel punp vacuunmns.

42. 06 Renove, replace service and check the pressure of fue
punps.

42. 07 Renove, clean and replace in-line filters.

42.08 ldentify the major types of carburators.

42.09 Check and adjust throttle and governor |inkages.

42.10 Identify and service different types of EFI systens.

42.11 Identify and understand different types of evaporative
control systens.

43.0 NAI NTAIN AND REPAI R | NBOARD GAS COCOLI NG SYSTEMS- - The student will
be able to:

43. 01 Explain the principles of cooling systens, including fresh
wat er cool i ng systens.

43.02 Trace water flow through cooling systens.

43. 03 Di sassenbl e and reassenbl e wat er punps.

43. 04 Renove, check and replace thernostats.

43. 05 Use thernostat pressure relief systens.

43.06 Service manifolds, risers and thernostat housings.

43. 07 Service water-cooling systens for gas inboard, gas outboard
and di esel engi nes.

44.0 NAI NTAIN AND REPAI R | NBOARD GAS LUBRI CATI ON SYSTEMS- - The st udent
wll be able to:

44.01 Identify the types and functions of |ubrication systens.
44.02 Explain the principles of lubrication systens.

44.03 Identify and | ocate components of |ubrication systens.
44.04 Check engines for oil | eaks.
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45,

46.

0

0

44.05 Change engine oil and filters.
44.06 Check engine oil pressure and |evel.
44. 07 Recogni ze and use only recomrended oil.

MAI NTAI N AND REPAI R | NBOARD GAS FUEL SYSTEMS--The student will be
able to:

45. 01 Renove, service and replace carburetor air cleaners/flane

arrestors.
45.02 Identify and | ocate fuel system conponents (fuel punps,
carburetors and air filters, |inkages and intake manifolds).

45. 03 Renove, clean, overhaul, replace and nake final adjustnents
to carburators.

MAI NTAI N AND REPAI R TRANSM SSI ONS- - The student will be able to

46. 01 Inspect planetary clutch plate air coupling assenblies
46. 02 Renove and repl ace transni ssions.
46. 03 Use proper service tools in shinmng, reassenbly and
testi ng.
46.04 Drain transm ssions.
46. 05 Determ ne capacity using the transm ssion service manual s.
46.06 Refill transm ssions according to manufacturers
speci fications.

OCCUPATI ONAL COVPLETI ON PO NT - DATA CODE - F (100 Hours)

47.

48.

49,

0

0

0

| NBOARD DI ESEL TECHNI CI AN - | NDUSTRY TI TLE

MAI NTAI N AND REPAI R | NBOARD DI ESEL FUEL SYSTEMS- - The student wil |
be able to:

47.01 Identify and | ocate fuel system conponents (fuel tanks,
lines, filters, etc.).

47.02 Sketch and | abel the parts of total fuel systens.

47.03 Service fuel lines.

47.04 Renove, clean and install fuel tanks.

47.05 Identify and | ocate fuel control devices.

47.06 Renove, replace service and check the pressure of fue
punps.

47.07 Renove, clean and replace in-line filters.

47.09 Check and adjust throttle and governor |inkages.

47.07 Check fuel systens for |eaks.

47.08 Bl eed systens for starting.

47.09 Adjust nozzle pressure to manufacturer's specifications.

47.10 Set the injection punp angle (timng).

47.12 Check or replace gl ow plugs.

47.13 Check; stop sol enoids.

MAI NTAI N AND REPAI R | NBOARD DI ESEL COOLI NG SYSTEMS- - The st udent
wll be able to:

48. 01 Di sassenbl e and reassenbl e wat er punps.
48. 02 Renove, check and repl ace thernostats.
48. 03 Use thernostat pressure relief systens.
48. 04 Service manifolds, risers and thernostat housings.
48. 05 Service water-cooling systens for diesel engines.

MAI NTAI N AND REPAI R | NBOARD DI ESEL LUBRI CATI ON SYSTEMS- - The
student will be able to:
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Identify the types and functions of |ubrication systens.
Expl ain the principles of l[ubrication systens.

Identify and | ocate components of |ubrication systens.
Check engines for oil |eaks.

Change engine oil and filters.

Check engine oil pressure and | evel.

Recogni ze and use only recomended oil
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50.0 MAI NTAIN AND REPAI R | NBOARD DI ESEL CHARA NG SYSTEMS - - The st udent
wll be able to:

50.01 Inspect, renove and replace alternator belts.
50. 02 Check the output of charging systens.

50. 03 Anal yze nal functi ons.

50. 04 Test and overhaul alternators.

50. 05 Renove and repl ace regul ators.
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JULY 2001
Fl ori da Departnment of Education
STUDENT PERFORMANCE STANDARDS

Course Title: Mari ne Mechanics 1
Cour se Nunber : 8751010
Course Credit: 1

01.0 PERFORM SHOP PRACTI CES TO | NDUSTRY STANDARDS- - The student w Il be

02.

03.

04.

0

0

0

able to:

01.01 Conmply with safety rules and regul ati ons. (LA
(LAA2.4.7), (LAA2.4.8), (AT.8.1.4.1), (AT

01.02 Use hand tools safely and properly.

01.03 Set up and use power tools safely and properly.

01.04 Set up and use precision nmeasuring tools. (LA A 2.4.7),
(LAA2.4.4), (MB1.4.2), (MAB4.4.1), (MAB.4.4.2)

01.05 Drill and renove broken studs and install helicoils.

01.06 Identify threaded fasteners by size, type, thread series,
thread cl asses, material hardness and conpatibility.
(MA A 1.4.4)

01.07 Read, interpret and apply service manuals. (LA A 2.4.6),
(LAA2.4.7), (LAA2.4.8), (MAD24.1)

01.08 Locate and match electrical units by their synbols on a
wiring diagram (SC. B.1.4.4)

01.09 Denonstrate appropriate heating, cutting, and wel di ng
skills. (LA.C3.4.2), (SC.B.1.4.3)

A 2.4.6),
8.1.4.3)

MAI NTAI N AND REPAI R BASI C FOUR- STROKE CYCLE ENG NES- - The st udent
wll be able to:

02.01 Explain the basic principles of the operation of four-stroke
cycle internal conbustion engines. (LA A 2.4.6),
(LAA2.4.7), (LAA2.4.8), (SC.B.1.4.2)

02.02 Identify types of four-stroke cycle engines.

02.03 Locate engi ne serial and nodel nunbers.

02.04 ldentify engine assenblies and systens.

MAI NTAI N AND REPAI R BASI C TWD- STROCKE CYCLE ENG NES- - The st udent
wll be able to:

03.01 Explain the basic principles of the operation of two-stroke
cycle internal conbustion engines. (LA A 2.4.6),
(LAA2.4.7), (LAA2.4.8), SC.B.1.4.2)

03.02 Identify types of engines. (LA A 2.4.6), (LAA24.7),
(LAA2.4.8)(LAA2.4.7)

03.03 Locate engi ne serial and nodel nunbers.

03.04 Identify engine assenblies and systens.

MAI NTAI N AND REPAI R ELECTRI CAL SYSTEMS- - The student will be able
to:

04.01 Set up and use voltneters, ameters and ohmmeters.
(LAA2.4.6), (LAA2.4.7), (LAA248), (SCB.1.4.3),
(SC.C.2.4.2), (SC.C 2.4.3), (MAB.4.4.2)

04.02 Locate and identify electrical circuit conmponents.
(LAA2.4.6), (LAA2.4.7), (LA A 2.4.8)

1190



04.

04.

04.

04.

04.

04.

04.

04.

04.

04.

04.

04.

04.

04.

04.

03

04

05

06

07

08

09

10

11

12

13

14

15

16

17

Sketch a typical circuit using a single wire system
(LAA2.4.6), (LAA2.4.7), (LAA2.48), (LAA1.4.2)),
(LA.B.2.4.4)

Test storage batteries using a hydroneter. (LA A 2.4.6),
(LAA2.4.7), (LAA2.4.8), (MAB4.42), (MB3.4.1),
(MA.B.3.4.1.3.3)

Test storage batteries using a light and | oad test

(LA A2.4.6), (LAA2.4.7), (LAA2.48), (MAB.3.4.1.3.4)
Charge storage batteries. (LA A 2.4.6), (LA A 2.47),

(LA A 2.4.8)

Renove and repl ace batteries and service battery boxes.
(LAA2.4.6), (LAA2.4.7), (LA A 2.4.8)

Repair damaged wire and el ectrical harnesses. (LA A 2.4.6),
LA A2.4.7), (LAAZ24.8)

Di agnose circuit troubles using continuity or a test |ight
and | ow reading voltneters to record vol tage drop.
(LAA2.4.6), (LAA2.4.7), (LAA2438),
(MAA3.4.3),(MLA3.4.3.3.4)

Sketch and | abel typical fuel gage systems. (LA A 2.4.6),
(LAA2.4.7), (LAA2.4.8), (LAA1.4.2), (LAB.2.4.4)
Renove and replace ameters or indicating |ights.
(LAA2.4.6), (LAA24.6), (LAA24.8)

Renove and replace fuel gages. (LA A 2.4.6), (LA A24.7),
(LA A 2.4.8)

Renove and replace fuel sending units. (LA A 2.4.6),
(LAA2.4.7), (LAAZ24.8)

Di agnose gages and accessory system troubl es using test
lights, voltneters, ameters or detached sending units.
(LAA2.4.6), (LAA2.4.7), (LA A 2.4.8)

Sketch typical circuits such as those for auto bil ge punps
or navigation lights. (LA A 2.4.6), (LAAZ24.7),
(LAA2.4.8), (LAA1.4.2), (LA B.2.4.4)

Locate opens, shorts and grounds. (LA A 2.4.6),
(LAA2.4.70, (LA A 2.4.8)

Denonstrate proficiency in soldering/splicing skills.

(LA A2.4.6), (LAA2.4.7), (LAA2.48), LAC3.4.2)
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JULY 2001
Fl ori da Departnment of Education
STUDENT PERFORMANCE STANDARDS

Course Title: Mari ne Mechani cs 2
Cour se Nunber : 8751020
Course Credit: 1

05.0 MAINTAIN AND REPAI R FUEL SYSTEMs--The student will be able to:

06.

07.

08.

0

0

0

05.01 Identify and | ocate fuel system conponents (fuel tanks,
lines, filters, etc.). (LA A 2.4.6), (LAAZ24.7),
(LA A 2.4.8)

05.02 Sketch and | abel the parts of total fuel systens.
(LAA2.4.6), (LAA2.4.7), (LAA2.48), (LAA1.4.2)),
(LA.B.2.4.4)

05.03 Service fuel lines and primer bul bs (vacuumtest).

(LA A2.4.6), (LAA2.4.7), (LA A 2.4.8)

05. 04 Renove, clean, inspect and install fuel tanks.
(LA A2.4.6), (LAA2.4.7), (LA A 2.4.8)

05.05 Identify basic carburetor circuits (chokes, floats, fuel
inlets; idle, intermedi ate and hi gh speeds; nmains, etc.)
(LAA2.4.6), (LAA2.4.7), (LA A 2.4.8)

05.06 Identify and |l ocate fuel punps. (LA A 2.4.6), (LAAZ24.7),
(LA A 2.4.8)

05.07 Determ ne and nmake appropriate fuel oil mxtures.
(LAA2.4.6), (LAA2.4.7), (LA A 2.4.8)

MAI NTAI N AND REPAI R TWO- STROKE CYCLE CARBURETORS- - The student wil |l
be able to:

06.01 Renove, clean, overhaul, replace and make final
adjustnments to carburetors. (LA A 2.4.6), (LAA24.7),
(LA A 2.4.8), (M B3.4.1)

06. 02 Di agnose exhaust probl ens such as back pressure and
scavenging. (LA.A 2.4.6), (LA A2.4.7), (LAAZ2.4.8)

USE MARI NE WOODS, METALS, AND FI BERGLASS-- The student will be able
to:

07.01 Explain the hazards of a marine environment to woods, netals
and fi bergl ass.

07.02 Explain a galvanic series. (SC.C 2.4.2), (SC.C.2.4.30

07.03 Explain the theory for using given materials in boat repair
activities.

ADJUST AND REPAI R TRAI LERS--The student will be able to:

08.01 Make boat to trailer adjustnments. (NMA B.4.4.2)
08. 02 Renove and replace |ighting systens.

08. 03 Renove and repl ace wheel bearings and springs.
08. 04 Renove and repl ace brakes.

08.05 Service and install trimand tilt systens.

08. 06 Renove and test cylinder rans.

08. 07 Adjust reverse |ocks.

08.08 Adjust the trimand tilt.
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09.0 PREPARE AND DELI VER SALES MERCHANDI SE-- The student will be able
to:

09. 01 Make center |ine neasurenents for outboard notor
installation. (LA A24.7), (LAAZ24.4), (MAC24.1),
(MA.C.2.4.1.3.3)

09.02 Center the plate height.

09.03 Locate manufacturers' |1.D. plates. (LA A 2.4.7)

09. 04 Mount control boxes at the helm (MA C 2.4.1)

09.05 Place wiring and cables in a neat and orderly manner

09.06 Adjust the control cables fromthe engine to the control
box. (LA A 2.4.6), (LA A2.47), (LAAZ2.4.8)

09.07 Center the steering cable to the engine. (MA.C 2.4.1)

09.08 Find suitable |l ocations for accessories and nount themto
t he boat.

09.09 Lubricate shafts, install propellers and fasten both
securely.

09.10 Check for proper |evels.

09.11 Check manufacturers' specifications. (LA A 2.4.7)

09.12 Test-run boats. (MA B.2.4.2)

09.13 Recheck work conmpleted. (MA.E. 1.4.1)

09. 14 Check manufacturers' installation procedures for stern drive
units. (LA A2.4.6), (LAA24.7), (LAA24.38)

09. 15 Lubricate shafts and install propellers securely.

09.16 Cbtain maximumoil |evel capacity.

09.17 Install or connect drain plugs, petcocks, hose cl anps,
hoses, etc.

09.18 Find a suitable nount |ocation and nount the engine securely
in the boat.

09.19 Set engines to manufacturers' specifications. (LA A 2.4.7)

09.20 Set, adjust and test engines to manufacturers'
specifications. (LA A 2.4.7), (MAD1.4.1)

09. 21 Renove and replace running |ights.

09. 22 Troubl eshoot lighting systens and accessori es.
(LAA2.4.6), (LA A24.8), (LAA24.273)

09. 23 Check and adjust throttles, cables, horns, lights and
tachonet ers.

10. 0 DEMONSTRATE APPROPRI ATE COVMUNI CATI ON SKI LLS--The student will be
able to:

10.01 Wite |ogical and understandabl e statenents, or phrases, to
accurately fill out forms/invoices comonly used in business
and industry. (LA.B.1.4.3), (LA A 3.4.4)

10. 02 Read and understand graphs, charts, diagranms, and tables
commonly used in this industry/occupation area.
(LAA2.4.4), (LAA2.4.6), (MAD24.1), (MME4.1)

10. 03 Read and follow witten and oral instructions.

(LAA2.4.4), (LAA2.4.6), (LAA2.4.7), (LAAZ2.4.8),
(LA C.1.4.1)

10. 04 Answer and ask questions coherently and conci sely.
(LA.C.3.4.1), (LA C3.4.2)

10.05 Read critically by recognizing assunptions and inplications
and by evaluating ideas. (LA A 2.4.4), (LA A2.4.6),
(LAA2.4.7), (LAA2.4.8), (

10. 06 Denpnstrate appropriate tel ephone/ comruni cation skills.

(LA C.1.4.1), (LA C1.4.3)
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11.0 DEMONSTRATE APPRCOPRI ATE MATH SKILLS--The student will be able to:

11.01 Solve problens for volume, weight, area, circunference and
peri meter neasurenents for rectangles, squares, and
cylinders. (LA.C 3.4.2), (LAA247), (LAAZ2.4.4),
(MA.B.1.4.2), (M. B.1.4.1)

11. 02 Measure tol erance(s) on horizontal and vertical surfaces
using millimeters, centinmeters, feet and inches.

11.03 Add, subtract, multiply and divide using fractions,
deci mal s, and whol e nunbers. (MA.A.1.4.4), (MA A 3.4.3)

11.04 Determine the correct purchase price, to include sales tax
for a materials list containing a m nimumof six itens.
(MA A 2.4.2)

11. 05 Denpnstrate an understanding of federal, state and | ocal
taxes and their conputation. (NMA A 2.4.2)

12. 0 DEMONSTRATE APPROPRI ATE UNDERSTANDI NG OF BASI C SCI ENCE- - The
student will be able to:

12. 01 Understand nol ecul ar action as a result of tenperature
extrenes, chemnical reaction, and noisture content.
(SC.A1.4.4), (SCA24.2), (MAB1.43), (LAB.2.4.1),
(LA.B.2.4.4), (LA.C3.4.2)

12. 02 Draw concl usions or make inferences from dat a.

(LA C.3.4.2), (MAE3.4.1), (SC.C.1.4.2)

12.03 ldentify health-rel ated probl ens, which may result from
exposure to work related chenicals and hazardous materi al s,
and know the proper precautions required for handling such
materials. (LA.C.3.4.2), (LA C.3.4.2), (AT.8.1.4.3),

12. 04 Understand pressure neasurenent in terns of P.S. I., inches
of mercury, and K P.A (LA A2.4.7), (LAAZ24.4),
(MA.B.3.4.1), (SCA1.4.4)

13.0 DEMONSTRATE EMPLOYABI LI TY SKILLS--The student will be able to:

13. 01 Conduct a job search. (AT.1.1.4.1), (LA A2.4.4),
(LAA2.4.6), (LAC1.4.1), (LA B.1.4.3)

13.02 Secure information about a job. (AT.1.1.4.1), (LA A 2.4.4),
(LAA2.4.6), (LAC1.4.1), (LA B.1.4.3)

13.03 ldentify docunments that may be required when applying for a
job. , (LA C1.4.1), (LA B.1.4.3)

13.04 Conplete a job application formcorrectly. , (LA C1.4.1),
(LA.B.1.4.3)

13. 05 Denpnstrate conpetence in job interview techni ques. |,

(LA C.1.4.1), (LA B.1.4.3)

13.06 ldentify or denonstrate appropriate responses to criticism
from enpl oyer, supervisor or other persons. (AT.9.1.4.1),
(LA.B.2.4.1)

13.07 ldentify acceptable work habits. (AT.9.1.4.1), (HE. B.1.4.1)

13. 08 Denpnstrate know edge of how to make appropriate job
changes. (AT.9.1.4.1), (HE.B.1.4.1), (LA C1.4.1),

(LA B.1.4.3), (LA C3.4.2)

13. 09 Denpnstrate acceptabl e enpl oyee health habits.
(AT.9.1.4.1), (HEEA1.4.1)

13. 10 Denpnstrate know edge of the "Florida Ri ght-To-Know Law' as
recorded in Florida Statutes Chapter 442. (AT.8.1.4.3),
(LAA2.4.4), (LAA2.4.6), (LA C3.4.2)
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14.0 DEMONSTRATE AN UNDERSTANDI NG OF ENTREPRENEURSHI P- - The student wil |l

be able to:

14.01

14. 02

14. 03

14. 04

14. 05

14. 06

Define entrepreneurship. (LA C 3.4.2), (SS.D.2.4)

Descri be the inportance of entrepreneurship to the American
econony. (AT.1.4.3.1), (MAA1.4.3.8), (MAA11.43.8),
(MAA1.4.3), (MMA1.4), (SS.D.2.4)

Li st the advantages and di sadvant ages of busi ness owner shi p.
(SS.D. 1.4)

Identify the risks involved in ownership of a business.

(SS. B. 2.4)

Identify the necessary personal characteristics of a
successful entrepreneur. (SS.C 2.4)

Identify the business skills needed to operate a snall

busi ness efficiently and effectively. (MA A 5.4),
(MAA4.4.1), (MMA4.4.2), (MAA4.4.3.3)

1196



JULY 2001
Fl ori da Departnment of Education
STUDENT PERFORMANCE STANDARDS

Course Title: Mari ne Mechanics 3
Cour se Nunber : 8751030
Course Credit: 1

15.0 PARTS SPECI ALI ST AND COVMPUTER SKI LLS TO | NDUSTRY STANDARDS- - The

16.

17.

18.

0

0

0

student will be able to:

15.01 Identify the skills needed to be a service witer.
(LAA2.4.6), (LAA2.4.7), (LAA2.48), (MB3.4.1),
(MA.B.3.4.1.3.4)

15.02 ldentify the skills needed to be a parts specialist.
(LAA2.4.6), (LAA2.4.7), (LAA2.48), (MB3.4.1),
(MA.B.3.4.1.3)

15. 03 Denpnstrate appropriate conmputer skills. (LA A 2.4.6),
(LAA2.4.7), (LAA2.4.8), (MAB.3.4.1.3.3),
(MA.B.3.4.1.3.4), (MAB3.41.3.9)

15.04 ldentify gaskets and seals. (LA.A2.4.6), (LA A24.7),
(LA A 2.4.8)

15. 05 Denpnstrate know edge of different parts and accessories.
(LA C.3.4.2), LAA24.6), (LAA2.4.7), (LAAZ2.4.8)

MAI NTAI N AND REPAI R COCLI NG SYSTEMs- - The student will be able to:

16. 01 Explain the principles of cooling systens, including fresh
wat er cooling systems. (LA A 2.4.6), (LAAZ24.7),
(LAA2.4.8), (SC.B.1.4.3)

16.02 Trace water flow through cooling systens. (LA A 2.4.6),
(LAA2.4.7), (LAAZ24.8)

MAI NTAI N AND REPAI R LUBRI CATI ON SYSTEMS- - The student will be able
to:

17.01 ldentify the types and functions of |ubrication systens.
(LAA2.4.6), (LAA2.4.7), (LA A 2.4.8)

17.02 Explain the principles of lubrication systens.
(LAA2.4.6), (LAA2.4.7), (LAA2.4.8), (SCB.1.4.3)

17.03 ldentify and | ocate conponents of |ubrication systens.
(LAA2.4.6), (LAA2.4.7), (LA A 2.4.8)

PERFORM GASKET/ SEAL OPERATI ONS AND ELECTRONI C TEST EQUI PMENT
SKILLS TO I NDUSTRY STANDARDS- - The student will be able to:

18.01 ldentify and make gaskets and seals. (LA A 2.4.6),
(LAA2.4.7), (LAAZ24.8)

18. 02 Denpnstrate appropriate skills in computerized test
equi pnent. (LA A 2.4.6), (LA A2.47), (LAAZ2.4.8),
(LA.C.3.4.2)
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19.0 MAINTAIN AND REPAIR BASI C TWO STROKE CYCLE OQUTBOARD ENG NES- - The

student will be able to:

19.

19.

19.

19.

19.

19.

19.

19.

19.
19.

19.

19.

19.

01

02

03

04

05

06

07

08

09
10

11

12

13

Di sassenbl e engines. LA A 2.4.6), (LAA24.7),
(LAA2.4.8), (LAA1.4.4), (LAA2.4.1)

Renove, clean and inspect heads for cracks, warpage and
damaged spark plug threads. (LA A 2.4.6), (LA A 2.4.6),
(LA A 2.4.8)

Di agnose head probl ens by use of the visual inspection
nethod. (LA A 2.4.6), (LAA2.4.7), (LAAZ24.8),
(MA.B.3.4.1), (M. B.3.4.1.3.3)

Di agnose head probl ens by use of the conpression tester
nethod. (LA A.2.4.8), (MA.B.3.4.1)

Di agnose head probl ens by use of cylinder air pressure
nethod. (LA A 2.4.6), (LAA2.4.7), (LAAZ24.8),

(LA A 2.4.8.3.3)

Di agnose head probl ens by use of the stethoscope nethod.
(LAA2.4.6), (LAA2.4.7), (LA A 2.4.8)

Renove, clean and inspect piston rods and assenblies.
Measur e out-of -round of pistons and cyli nders.
(LAA2.4.6), (LAA2.4.7), (LAA2.438), (LAAZ2.4.4),
(MA.B.3.4.1), (M. B.3.4.1.3.3)

Hone cyl i nders.

Check the total bearing surface of connecting rod bearings.
(MA.B.3.4.1), (MA.B.3.4.1.3), (LAA24.6), (LAA2.47),
(LA 1.4.8)

Measure piston skirts and ring grooves. LA A 2.4.6),
(LAA2.4.7), (LAA2.4.8), (LAA2.4.4), (MB3.4.1),
(MA.B.3.4.1.3.3)

Measure the piston ring gap in cylinder bores. .
LA A 2.4.6), (LAA24.7), (LAA2.4.8), (LAAZ2.4.4),
(MA.B.3.4.1), (M. B.3.4.1.3.3)

Install piston pins according to manufacturer's
specifications. LA A 2.4.6), (LAA24.7), (LAAZ2.4.8)
Check rod and piston assenbly alignment. LA A 2.4.6),
(LAA2.4.7), (LAAZ2.4.8)

Install rings on pistons.

Install piston rod assenblies.

Measure and check crankshafts with a mcroneter.
LA A 2.4.6), (LAA24.7), (LAA2.4.8), (LAAZ2.4.4),
(MA.B.3.4.1), (M. B.3.4.1.3.3)

Check needl e beari ngs.

I nspect crankshafts and install seal.

I nspect, clean and/or replace reed val ves.

Reassenbl e engi nes.

20.0 MAINTAIN AND REPAI R QUTBOARD FUEL SYSTEMS--The student wll be

able to:
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21.

0

20.01 Identify the major types of carburetors. (LA A 2.4.6),
(LAA2.4.7), (LAAZ24.8)

20. 02 Check and adjust throttle and governor |inkages.
(LAA2.4.6), (LAA2.4.7), (LAA2.4.8), M.B.4.4.1),
(LA.B.4.4.1.3.3)

20.03 Identify and service different types of EFl systens.

20. 04 Renove, service and replace air cleaners.

20. 05 Di agnose carburetor problems. (LA A 2.4.6), (LA A24.7),
(LA A 2.4.8)

MAI NTAI N AND REPAI R QUTBOARD COCOLI NG SYSTEMS- - The student will be

able to:

21.01 Di sassenbl e and reassenbl e water punps. (LA A 2.4.6),
(LAA2.4.7), (LAA2.4.8), (LAA1.4.4), (LAB.2.4.1)

21.02 Renove, check and replace thernostats. (LA A 2.4.6),
(LAA2.4.7), (LAA2.4.8), (LAA1.4.4), LAB.2.4.1)

21.03 Use thernostat pressure relief systens.

21.04 Service manifolds and thernostat housings.
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22.0 MAI NTAIN AND REPAI R QUTBQARD LUBRI CATI ON SYSTEMS- - The student wil|l
be able to:

23.

24,

0

0

22.

22.

22.

22.

22.

01

02

03

04

05

Check engines for oil leaks. (LA A 2.4.6),, (LAA2.4.7),

(LA A 2.4.8)

Change engine oil and filters. (LA.A2.4.6), (LA A24.7),

(LA A 2.4.8)

Check engine oil pressure and level. (LOA A 2.4.6),

(LAA2.4.7), (LAAZ24.8)

Recogni ze and use only recommended oil. (LA A 2.4.6),

(LAA2.4.7), (LAA2.4.8), (MES341), (MES3.41.3.1)

I nspect and service oil netering systems. (LA A 2.4.6),
(LAA2.4.7), (LAAZ24.8)

MAI NTAI N AND REPAI R QUTBOARD LOAER GEAR CASES- - The student will be

able to:

23.01 Renove and replace | ower gear cases. LA A 2.4.6),
(LAA2.4.7), (LAAZ24.8)

23.02 Reshim | ower gear cases. (LA.A2.4.6), (LA A24.7),
(LAA2.4.8), (MMA3.4.1), (MAA3.4.3.4)

23.03 Refill | ower gear cases with specified oil. LA A 2.4.6),
(LAA2.4.7), (LAAZ24.8)

23.04 Determine propeller pitch dianeter and hub type.

LA A 2.4.6), (LAA24.7), (LAA2.4.8), (SC.C1.4.2),
(SC.S.2..6), (MA.C.2.4.1), (MAC 2.4.1.3.3)

MAI NTAI N AND REPAI R QUTBOARD CRANKI NG SYSTEMS- - The student will be

able to:

24.01 Disassenble recoil starters. LA A 2.4.6), (LAAZ2.4.7),
(LAA2.4.8), (LAA1.4.4), (LA B.2.4.1)

24.02 Inspect conponents of recoil starters. (LA A 2.4.6),
(LAA2.4.7), (LAA2.4.8), (LAA1.4.4), (LAAZ2.4.1)

24.03 Reassenble recoil starters.

24.04 ldentify conponents of electrical starting systens.

24.05 Di sassenble different types of starting notors.
(LAA2.4.6), (LAA2.4.7), (LAA2.48), (LAA1.4.4),
(LA.B.2.4.1)

24.06 Bench test armatures.M (LA A 2.4.6), (LA A 2.4.7),
(LAA2.4.8), (SC.C2.4.3), (SC.C.2.4.6), (MAA3.4.2),
(LA-A.3.4.3.4)

24.07 Bench test field coils. (LA A 2.4.6), (LAAZ2.4.7),
(LAA2.4.8), (SC.C2.4.3), (SC.C.2.4.6), (MAA3.4.2),
(MALA 3.4.3.4)

24.08 Bench test-drive units. (LA A 2.4.6), (LAAZ2.4.7),
(LAA2.4.8), (MAA3.4.2), (MAA3.4.3.4)

24.09 Bench test switches. (LA A 2.4.6), (LA A2.4.6),

(LAA2.4.8), (MAA3.4.2), (M A3.43.4)
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25.

0

24,

24,

24,

24,

24,

10

11

12

13

14

Bench test minor parts of starting notor conponents.
(LAA2.4.6), (LAA2.4.7), (LAA2.48), (MAZ342)),
(LA.A.3.4.3.4)

Install, reassenble and test new starter parts.
(LAA2.4.6), (LAA2.4.7), (LA A 2.4.8)

Troubl eshoot starting systens using battery starter testers.
(LAA2.4.6), (LAA2.4.7), (LAA2.4.8), (MB.4.4.2)

Set up and use battery starter (load) testers.

(LA A2.4.6), (LAA2.4.7), (LAA2.4.8),(MAB.4.4.2)

Locat e opens, short and grounds.

MAI NTAI N AND REPAI R QUTBOARD MAGNETO | GNI TI ON SYSTEMS- - The st udent

wi

25.

25.

25.

25.

25.

25.

25.

25.
25.

25.

25.

25.

01

02

03

04

05

06

07

08
09

10

11

12

be able to:

Sketch and | abel electrical synbols. (LA A 2.4.6),
(LAA2.4.7), (LAA2.4.8), (LAA1.4.2), (LAB.2.4.4)
Set up and use ohnmeters. (LA A 2.4.6), (LA A2.4.7),
(LA A 2.4.8), (M B 4.4.2)

Set up and use voltneters. LA A 2.4.6), (LAA2.4.7),
(LA A2.4.8), (M B 4.4.2)

Set up and use ignition testers. (LA A 2.4.6),
(LAA2.4.7), (LAA2.4.8), (MAB.4.4.2)

Set up and use ignition analyzers. (LA A 2.4.6),
(LAA2.4.7), (LAA2.4.7), (LAA2.4.8), (MAB.4.4.2)
Locate and identify parts of magneto ignitions.
(LAA2.4.6), (LAA2.4.7), (LA A 2.4.8)

Locate and match electrical units by their synmbols on a
wiring diagram (LA A 2.4.6), (LAA247), (LAAZ2.4.28),
A A 2.4.6), (LAA24.7), (LAA2.48), (LAA1.4.2)),
(LA A 2.4.4)

Sketch and | abel conplete magneto ignition systens.

Check coil resistance with an ohmeter. (LA A 2.4.6),
(LAA2.4.7), (LAA2.4.8), (MAB.4.4.2)

Check points for continuity and resistance. (LA A 2.4.6),
(LAA2.4.7), (LAA2.4.8), (MAB.4.4.2)

Check condensers for capacity, |eaks and shorts.
(LAA2.4.6), (LAA2.4.7), (LAA2.4.8), (MAB.4.4.2)

Cl ean and regap spark plugs. LA A 2.4.6), (LLA A 2.4.7),
(LA A 2.4.8), (M B 4.4.2)
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26.0 MAI NTAIN AND REPAI R QUTBOARD BATTERY | GNI TI ON SYSTEMS- - The st udent
will be able to:
26.01 Locate and identify parts of battery ignition systens.
(LA A2.4.6), (LAA2.4.7), (LAA2438),
26.02 Locate and match electrical units by their synbols on a
wiring diagram (LA A 2.4.6), (LAA2.4.7), (LAAZ2.4.8)
26. 03 Sketch and | abel conplete battery ignition systens.
(LAA2.4.6), (LAA2.4.7), (LAA2.48), (LAA1.4.2)),
(LA.B.2.4.4)
26.04 Check coil resistance with an ohmmeter. (LA A 2.4.6),
(LAA2.4.7), (LAA2.4.8), (MAB.4.4.2)
26.05 Check points for continuity and resistance. LA A 2.4.6),
(LAA2.4.7), (LAA2.4.8), (MAB.4.4.2)
26. 06 Check condensers for capacity, |eaks and shorts.
(LAA2.4.6), (LAA2.4.7), (LAA2.4.8), (MAB.4.4.2)
26.07 Set up and use test equipment. (LA A 2.4.6), (LA A2.4.7),
(LA A 2.4.8), (M. B 4.4.2)
26.08 Set timng using timng light. (LA A 2.4.6), (LAAZ24.7),

27.

0

(LA.A 2.4.8), (VA B.4.4.2)

MAI NTAI N AND REPAI R QUTBOARD CAPACI TOR DI SCHARGE | GNI TI ON SYSTEMsS-

-The student will be able to:

27.

27.

27.

27.

27.

27.

27.

27.

27.

27.

27.

01

02

03

04

05

06

07

08

09

10

11

Sketch and | abel electrical synbols. (LA A 2.4.6),
(LAA2.4.7), (LAA2.4.8), (LAA1.4.2), (LAB.2.4.4)

Set up and use ohnmeters. (LA A 2.4.6), (LA A2.4.7),
(LA A 2.4.8), (M B 4.4.2)

Set up and use a CD-77 or equivalent. (LA A 2.4.6),
(LAA2.4.7), (LAA2.4.8), (MAB.4.4.2)

Set up and use spark testers. (LA A 2.4.6), (LAAZ24.7),
(LA A2.4.8), (M B 4.4.2)

Set up and use neon test lights. (LA A2.4.6), LAAZ24.7),
(LA A 2.4.8)

Set up and use | ow high anmeters. (LA A 2.4.6),
(LAA2.4.7), (LAA2.4.8), (MAB.4.4.2)

Set up and use voltnmeters. (LA A 2.4.6.), (*LA A 2.4.7),
(LA A2.4.8), (M B 4.4.2)

Locate and identify parts of capacitor discharge ignition
systens. (LA A 2.4.6), (LA A2.47), (LAAZ2.4.8)

Locate and match electrical units by their synmbols on a
wiring diagram (LA A 2.4.6), (LAA2.4.7), (LAAZ2.4.8)
Sketch and | abel conplete C/ D ignition systens.
(LAA2.4.6), (LAA2.4.7), (LAA2.48), (LAA1.4.2)),
(LA.B.2.4.4)

Check coil resistance, shorts and grounds with an ohmmeter.
(LAA2.4.6), (LAA2.4.7), (LAA2.48), (MB4.4.1),
(MA.B.4.4.1.3.2)
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27.12 Check stator windings with an ohnmeter. (LA A 2.4.6),
(LAA2.4.7), (LAA2.4.8), (MAB4.4.1), (MAB4.4.1.3.2)

27.13 Check sensor coils, charge coils, ignition coils and shorts
to ground with a CD-77 or equivalent. (LA A 2.4.6),
(LAA2.4.7), (LAA2.4.8), (MAB4.4.1), (MAB4.4.1.3.2)

27.14 Check power packs with an ohmmeter and a CD- 77 equi val ent.
(LAA2.4.6), (LAA2.4.7), (LAA2.48), (MB4.4.1),
(MA.B.4.4.1.3.2)

28.0 MAI NTAIN AND REPAI R QUTBOARD CHARA NG SYSTEMS- - The student will be
able to:

28.01 Sketch and | abel the units of conplete charging circuits.
(LAA2.4.6), (LAA2.4.7), (LAA2.48), (LAA1.4.2)),
(LA.B.2.4.4)

28. 02 Di sassenbl e charging systens and identify the conponents.
(LAA2.4.6), (LAA2.4.7), (LAA2.438), (LAA 1.4 4),
(LA.B.2.4.1)

28.03 Performstator and rectifier testing on charging systens.
(LAA2.4.6), (LAA2.4.7), (LAA2.4.8), (MAB.4.4.2)

28. 04 Reassenbl e and test charging systems. (LA A 2.4.6),
(LAA2.4.7), (LAA2.4.8), (MAB.4.4.2)

28.05 Set up and use ohmeters. (LA A 2.4.6), (LA A2.4.7),
(LA A 2.4.8), (M. B 4.4.2)

28.06 Test regulators. (LA A 2.4.6), (LAA2.4.6), (LAA24.7),
(LA A 2.4.8), (M. B 4.4.2)

28. 07 Reassenble and test conplete units. (LA A 2.4.6),
(LAA2.4.7), (LAAZ2.4.8)
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29.0 PERFORM QUTBOARD UPPER TO LOAER GEAR CASE MAI NTENANCE- - The st udent

w

be able to:

29.01 Di sassenbl e exhaust housings. (LA A 1.4.4), (LA B.2.4.1)
29.02 Inspect seals, "O' rings, shafts and beari ngs.
29. 03 Reassenbl e exhaust housi ngs.

ASSEMBLE AND NAI NTAIN QUTBOARD LOWER UNI'TS AND HOUSI NG ASSEMBLI ES-

-The student will be able to:

30.

30.

30.

30.

30.

30.

30.

30.

30.

01

02

03

04

10

11

12

13

14

Di sassenbl e and reassenbl e steering handl e groups.

(LA A1.4.4), (LAB2.4.1)

Di sassenbl e and assenbl e exhaust housi ngs and water tube
assenblies. (LA A 1.4.4), (LA B.2.4.1)

Repl ace motor nounts and shock absorbers. (LA A 2.4.6),
(LAA2.4.7), (LAAZ24.8)

Lubricate all fittings. (LA A.2.4.6), (LA AZ2.4.7),

(LA A 2.4.8)

Pressure and vacuum test gear cases. (MA. B.1.4.3)
Renove and test cylinders and rams. (SC C. 2.4.6)

Adj ust reverse | ocks.

Adjust the trimand tilt. (LA A 2.4.6), (LAAZ2.4.7),
(LA A 2.4.8)

Determ ne the differences between nmechanical, electrical and
hydraulic shifting units. (LA A 2.4.6), 9LA A 2.4.7),
(LA A 2.4.8)

Explain the shifting theory of the lower unit. (SC. C 2.4.6)
D sassenbl e and reassenbl e nmechani cal shifting units.
(LAA1.4.4), (LAB24.1), (LAA2.46), (LAA2.4.7),
(LA A 2.4.8)

Di sassenbl e and reassenble electrical shifting units.
(LAA1.4.4), (LAB24.1), (LAA2.4.6), (LAA2.4.7),(
Di sassenbl e and reassenbl e hydraulic shifting units.

(LA A1.4.4), (LAB2.4.1)

I nspect all parts for wear.

1204



JULY 2001
Fl ori da Departnment of Education
STUDENT PERFORMANCE STANDARDS

Course Title: Mari ne Service 8
Cour se Nunber : 8751080
Course Credit: 1

31.0 NMAINTAIN AND REPAI R BASI C FOUR- STROKE CYCLE STERN DRI VE ENG NES- -

The student will be able to:

31.

31.

31.

31.

31.

31.

31.

31.

31.

31.

31.

31.
31.

31.

31.

31.

31.

31.

31.

31.

31.

01

02

03

04

05

06

07

08

09

10

11

12
13

14

15

16

17

18

19

20

21

Di agnose val ve and head probl enms by use of the visual

i nspection method. (LA.A.2.4.6), (LA A2.4.7), (LAAZ24.8)
Di agnose val ve and head probl enms by use of the conpression
tester method. (LA A 2.4.6), (LAA2.4.7), (LAAZ2.4.8),
(SC.C.2.4.6), (MA.B.1.4.3)

Di agnose val ve and head probl ens by use of the cylinder air
pressure nmethod. (LA .A.2.4.6), (LAA2.4.7), (LAA24.8),
(SC.C.2.4.6), (MA.B.1.4.3)

Di sassenbl e engi nes and i nspect parts. (LA A 2.4.6),
(LAA2.4.7), (LAA2.4.8), (LAA1.4.4), (LAB.2.4.1)

Cl ean and inspect heads for cracks, warpage and damaged
spark plug threads. (LA A 2.4.6), (LA A2.4.7), (LA AZ2.4.8)
I nspect val ves for warpage, burns, cracks, stemwear, tip
wear and margin. (LA .A.2.4.6), (LA A2.4.7), (LAAZ24.8)
Gind valve seats and reface valves. (LA A 2.4.6),
(LAA2.4.7), (LAA2.4.8), (MAB1.4.2), (MAB1.4.2.3.4)
Check and inspect springs for free height, distortion and
installed height. (LA A2.4.6), (LAA2.4.7), (LAAZ24.8),
(MA.B.1.4.2), (M. B.1.4.2.3.4)

Adj ust valve lash. (LA.A2.4.6), (LAAZ2.4.7),
(LAA2.4.8), (MAB.1.4.2), (MAB.1.4.2.3.4)
Move and inspect canshafts and lifters. (LA A 2.4.6),

(LAA2.4.7), (LAAZ24.8)

Measure canshafts. (LA.A.2.4.6), (LA A 2.4.7),
(LA A 2.4.8), (LA AZ24.4)

Clean and inspect lifters for wear.

Time valve drive assenblies. (LA A 2.4.6), (LAAZ24.,7),
(LA.A 2.4.8)

Renove pistons fromrod assenblies.

Measure out-of-round and cylinder taper with a dial bore
gage or mcronmeter. (LA A 2.4.6), (LAA24.7),
(LAA2.4.8), (LAAZ24.4)

Check piston pins and bosses for wear. (LA A 2.4.6),
(LAA2.4.7), (LAA2.4.8), (MAB1.4.1), (MAB1.4.1.3.3)
Measure piston ring |lands w dth, out-of-round and taper.
(LAA2.4.6), (LAA2.4.7), (LAA2.48), (MAB14.1),
(MA.B.1.4.1.3.3), (LAAZ2.4.4)

Measure the piston ring gap in cylinder bores.
(LAA2.4.6), (LAA2.4.7), (LAA2.48), (LAAZ2.4.4),
(MA.B.1.4.1), (M. B.1.4.1.3.3)

Install and fit piston pins. (LA A 2.4.6), (LAA24.7),
(LAA2.4.8), (MAB.1.4.1), (MAB.1.4.1.3.3)

Check rod and piston assenbly alignnent. (LA A 2.4.6),
(LAA2.4.7), (LAAZ24.8)

Renove and replace rod bearings. (LA A 2.4.6), (LA 2.4.7),
(LA A 2.4.8)
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32.

33.

0

0

31.22
31.23

31. 24

Hone and clean cylinders. (LA A 2.6), (LA 2.4.7),

(LA A 2.4.8)

Install rings on pistons. (LA A 2.4.6), (LAAZ24.7),
(LA A 2.4.8)

Measure and check crankshafts with a mcroneter.
(LAA2.4.6), (LAA2.4.7), (LAA2.48), (LAAZ2.4.4),
(MA.B.1.4.1), (M. B.1.4.1.3.3)

31.25 Check for end play. (LA A.2.4.6), (LA A2.4.7),
(LAA2.4.8), (MB1.4.1), (MAB1.4.1), (MAB1.4.1.3.3)
31.26 Check bearing bores with a tel escopi ng gage. (LA A 4.6),
(LAA2.4.7), (LAA2.4.8), MAB1.4.1), (MB1.4. 1 3. 3)
31.27 Reassenble engines. LA A 2.4.6), (LAA24.7), (LAAZ2.4.8)
31.28 Install oil seals. (LA A2.4.6), (LAA2.4.7), (LAAZ24.8)
MAI NTAIN AND REPAI R STERN DRI VE FUEL SYSTEMs--The student will be
able to:
32.01 Identify and | ocate fuel system conponents (fuel tanks,

32.02

32.03
32.04
32.05

32. 06

32. 07
32.08
32.09
32.10

32.11

lines, filters, etc.). (LA A 2.4.6), (LAAZ24.7),
(LA A 2.4.8)

Sketch and | abel the parts of total fuel systens.
(LAA2.4.6), (LAA2.4.7), (LAA2.438), (LAA1.4.2)),
(LA.B.2.4.4)

Service fuel lines. (LA A2.4.6), (LAA24.7),
(LAA2.4.8), (LAA1.4.4), (LA B.2.4.1)

Renove, clean and install fuel tanks. (LA A 2.4.6),
(LAA2.4.7), (LAAZ24.8)

Identify and | ocate fuel punp vacuums. (LA A 2.4.6),
(LAA2.4.7), (LAAZ2.4.8)

Renove, replace service and check the pressure of fuel
pumps. (LA A 2.4.6), (LA A24.7), (LAA24238),
(SC.C.2.4.6)

Renove, clean and replace in-line filters. (LA A 2.4.6),
(LAA2.4.7), (LAAZ24.8)

Identify the major types of carburetors. (LA A 2.4.6),
(LAA2.4.7), (LAAZ24.8)

Check and adjust throttle and governor |inkages.

(LA A2.4.6), (LAA2.4.7), (LA A 2.4.8)

Identify and service different types of EFI systens.
(LAA2.4.6), (LAA2.4.7), (LA A 2.4.8)

Identify and understand different types of evaporative
control systems. (LA A 2.4.6), (LAA24.7), (LAAZ2.4.8)

VAl NTAI N AND REPAI R STERN DRI VE COCLI NG SYSTEMs- - The student wil |

be able to:

33.01

33.02
33.03
33.04
33.05

33. 06

Expl ain the principles of cooling systens, including fresh
wat er cooling systems. (LA A 2.4.6), (LAAZ24.7),
(LA.A.2.4.8), (SC. B.1.4.6)

Trace water flow through cooling systems. (LA A 2.4.6),
(LAA2.4.7), (LAAZ24.8)

Di sassenbl e and reassenbl e water punps. (LA A 2.4.6),
(LAA2.4.7), (LAA2.4.8), (LAA1.4.4), (LAB.2.4.1)
Renove, check and repl ace thernostats. (LA A 2.4.6),
(LAA2.4.7), (LAAZ24.8)

Use thernpbstat pressure relief systens. (LA A 2. .4.6),
(LAA2.4.7), (LAAZ24.8)

Service manifolds, risers and thernostat

housi ngs. LA . A.2.4.6), (LA A2.4.7), (LA A 2.4.8)
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33.07 Service water-cooling systens for gas inboard.
(LA A2.4.6), (LAA2.4.7), (LA A 2.4.8)
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34.0 MAINTAIN AND REPAI R STERN DRI VE LUBRI CATI ON SYSTEMs- - The student

35.

36.

37.

0

0

0

wll be able to:

34.01 Identify the types and functions of |ubrication systens.
(LAA2.4.6), (LAA2.4.7), (LA A 2.4.8)

34.02 Explain the principles of lubrication systens.
(LAA2.4.6), (LAA2.4.7), (LA A 2.4.8)

34.03 Identify and | ocate conponents of |ubrication systens.
(LAA2.4.6), (LAA2.4.7), (LA A 2.4.8)

34.04 Check engines for oil leaks. (LA A 2.4.6), (LAAZ24.7),
(LA A 2.4.8)

34.05 Change engine oil and filters. (LA A 2.4.6), (LA A2.4.7),
(LA A 2.4.8)

34.06 Check engine oil pressure and level. (LA A 2.4.6),
(LAA2.4.7), (LAAZ24.8)

34. 07 Recogni ze and use only recommended oil. (LA A 2.4.6),
(LAA2.4.7), (LAAZ24.8)

MAI NTAI N AND REPAI R STERN DRI VE UPPER GEAR CASE- - The student will
be able to:

35.01 Determine the differences between nechanical, electrical and
hydraulic shifting units. (LA A 2.4.6), (LAA24.7),
(LA A 2.4.8)

35. 02 Di sassenbl e and reassenbl e each type of shifting unit.
(LAA2.4.6), (LAA2.4.7), (LAA2.438), (LAA 1.4 4),
(LA.B.2.4.1)

35.03 Reshimunits to manufacturers' specifications.
(LAA2.4.6), (LAA2.4.7), (LAA248), (MB4.4.1),
(MA.B.4.4.1.3.3)

35.04 Use the proper oil to refill upper and | ower gear cases.
(LA A2.4.6), (LAA2.4.7), (LA A 2.4.8)

MAI NTAI N AND REPAI R STERN DRI VE LONER GEAR CASES- - The student wil |
be able to:

36.01 Determine the differences between nechanical, electrical and
hydraulic shifting. (LA A 2.4.6), (LAAZ24.7),
(LA A 2.4.8)

36. 02 Renove and replace | ower gear cases. (LA A 2.4.6),
(LAA2.4.7), (LAAZ24.8)

36.03 Reshim | ower gear cases. (LA.A2.4.6), (LA A24.7),
(LAA2.4.8), (MAA3.4.1), (MAA3.4.3.4)

36.04 Refill |ower gear cases with specified oil. (LA A 2.4.6),
(LAA2.4.7), (LAA2.4.8), (MAA3.41), (MAS343.4)

36.05 Determ ne propeller pitch, diameter and hub type.
(LAA2.4.6), (LAA2.4.7), (LAA2.48), (MA341),
(MALA 3.4.3.4)

MAI NTAI N AND REPAI R STERN DRI VE BATTERY | GNI TI ON SYSTEMS- - The
student will be able to:

37.01 Locate and match electrical units by their synbols on a
wiring diagram (LA A 2.4.6), (LAA24.7), (LAAZ2.4.8)

37.02 Sketch and | abel conplete battery ignition systens.
(LAA2.4.6), (LAA2.4.7), (LAA2.48), (LAA1.4.2)),
(LA B.2.4.4)

37.03 Set up and use test equipment. (LA A 2.4.6), (LA A2.4.7),
(LA A 2.4.8)
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38.

39.

0

0

37.04 Set timng using timng light. (LA A2.4.6), (LAAZ24.7),

(LA A 2. 4.8)

MAI NTAI N AND REPAI R STERN DRI VE CAPACI TOR DI SCHARGE | GNI TI ON

SYSTEMS- - The student will be able to:

38.

38.

38.

38.

38.

38.

38.

38.

38.

38.

38.

38.

38.

38.

01

02

03

04

05

06

07

08

09

10

11

12

13

14

Sketch and | abel electrical synbols. (LA A 2.4.6),
(LAA2.4.7), (LAA2.4.8), (LAA1.4.2), LAB.2.4.4)

Set up and use ohnmeters. (LA A.2.4.6), (LA A2.4.7),

(LA A 2.4.8)

Set up and use appropriate test equiprment. (LA A 2.4.6),
(LAA2.4.7), (LAAZ24.8)

Set up and use spark testers. (LA A 2.4.6), (LA A2.4.7),
(LA A 2.4.8)

Set up and use neon test lights. (LA A 2.4.6), (LAAZ24.7),
(LA A 2.4.8)

Set up and use | ow high ammeters. (LA A 2.4.6),
(LAA2.4.7), (LAAZ24.8)

Set up and use voltneters. (LA A 2.4.6), (LA A2.4.7),
(LA.A 2.4.8)

Locate and identify parts of capacitor discharge ignition
systens. (LA.A 2.4.6), (LA A2.47), (LAAZ2.4.8)

Locate and match electrical units by their synmbols on a
wiring diagram (LA A 2.4.6), (LAA2.4.7), (LAA24.78)
Sketch and | abel conplete C/ D ignition systens.
(LAA2.4.6), (LAA2.4.7), (LAA2.48), (LAA1.4.2)),
(LA.B.2.4.4)

Check coil resistance, shorts and grounds with an ohmmeter.
(LA A2.4.6), (LAA2.4.7), (LA A 2.4.8)

Check stator wi ndings with an ohmeter. (LA A 2.4.6),
(LAA2.4.7), (LAAZ24.8)

Check sensor coils, charge coils, ignition coils and shorts
to ground with appropriate test equipnent. (LA A 2.4.6),
(LAA2.4.7), (LAAZ24.8)

Check power packs with an ohnmeter and appropriate test
equi pnent. (LA A 2.4.6), (LA A2.47), (LAAZ2.4.8)

MAI NTAI N AND REPAI R STERN DRI VE | NTERMEDI ATE HOUSI NGS- - The st udent

w

39.

39.

39.

39.

39.

39.

39.

39.

01

02

03

04

05

06

07

08

be able to:

Di sassenble main drive shafts. (LA A 2.4.6), (LA A2.4.7),
(LAA2.4.8), (LAA1.4.4), (LA B.2.4.1)

Shimdrive shafts to intermnmedi ate housings. (LA A 2.4.6),
(LAA2.4.7), (LAAZ24.8)

Renove and replace clutch assenblies. (LA A 2.4.6),
(LAA2.4.7), (LAAZ24.8)

Check electrical conponents with proper test equipnent.
(LAA2.4.6), (LAA2.4.7), (LA A 2.4.8)

Renove and replace "U' joints. (LA A 2.4.6), (LAAZ24.7),
(LA A 2.4.8)

Di sassenbl e outer transom plates. (LA A 2.4.6),
(LAA2.4.7), (LAA2.4.8), (LAA1.4.4), (LAB.2.4.1)
Adjust trimand Iimt switches. (LA A 2.4.6), (LAAZ24.7),

(LA A 2.4.8)
Di sassenble cylinder rans. (LA A 2.4.6), (LA A24.7),
(LAA2.4.8), (LAA1.4.4), (LA B.2.4.1)
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40.0 PERFORM PARTS MANUAL ACTIVITIES TO I NDUSTRY STANDARDS- - The st udent
will

41.

0

be able to:

40. 01 Read and use parts manuals. (LA A.2.4.6), (LAA2.4.7),

(LA. A 2. 4.8)

MAI NTAI N AND REPAI R BASI C FOUR- STROKE CYCLE | NBOARD GAS ENG NES- -

The student will be able to:

41.

41.

41.

41.

41.

41.

41.

41.

41.
41.

41.
41.

41.

41.

41.

41.

41.

41.

41.

41.

41.

41.

41.
41.

01

02

03

04

05

06

07

08

09
10

11
12

13

14

15

16

17

18

19

20

21

22

23
24

Di agnose val ve and head probl ens by use of the visual

i nspection method. (LA A 2.4.6), (LAA24.7), (LAAZ2.4.8)
Di agnose val ve and head probl ens by use of the conpression
tester method. (LA.A.2.4.6), (LA A2.4.7), (LAAZ24.8)

Di agnose val ve and head probl ens by use of the cylinder air
pressure nmethod. (LA. A 2.4.6), (LA A2.4.7), (LAAZ2.4.8)

D sassenbl e engi nes and i nspect parts. (LA A 2.4.6),
(LAA2.4.7), (LAA2.4.8), (LAA1.4.4), (LAB2.4.1)

Cl ean and inspect heads for cracks, warpage and damaged
spark plug threads. (LA A 2.4.6), (LAA2.4.7), (LA AZ2.4.8)
I nspect val ves for warpage, burns, cracks, stemwear, tip
wear and margin. (LA A 2.4.6), (LAA24.7), (LAAZ2.4.8)
Gind valve seats and reface valves. (LA A 2.4.6),
(LAA2.4.7), (LAAZ24.8)

Check and inspect springs for free height, distortion and
installed height. (LA A 2.4.6), (LAA24.7), (LAAZ24.8)
Adj ust valve lash. (LA A 2.4.6), (LAA24.7), (LAA24.8)
Renove and i nspect canshafts and lifters. (LA A 2.4.6),
(LAA2.4.7), (LAAZ24.8)

Measure canshafts. (LA A 2.4.6), (LA A2.4.7), (LAAZ2.4.8)
Clean and inspect lifters for wear. (LA A 2.4.6),
(LAA2.4.7), (LAA2.4.8), (LAA 2. 4.4

Time val ve drive assenblies. (LA A 2.4.6), (LA A2.4.7),
(LA A 2.4.8)

Renove pistons fromrod assenblies. (LA A 2.4.6),
(LAA2.4.7), (LAAZ24.8)

Measure out-of-round and cylinder taper with a dial bore
gage or mcrometer. (LA.A.2.4.6), (LAAZ24.7),
(LAA2.4.8), (MAB.1.4.1), (MAB.1.4.1.3.3)

Check piston pins and bosses for wear. (LA A 2.4.6),
(LAA2.4.7), (LAA2.4.8), (MAB.1.4.1), (MAB1.4.1.3.3),
(LA A 2.4.4)

Measure piston ring |lands w dth, out-of-round and taper.
(LAA2.4.6), (LAA2.4.7), (LAA2.48), (MB1.4.1),
(MA.B.1.4.1.3.3)

Measure the piston ring gap in cylinder bores. (LA A 2.4.6),
(LAA2.4.7), (LAA2.4.8), (LAA 2. 4.4

Install and fit piston pins. (LA A 2.4.6), (LAAZ24.7),
(LA A 2.4.8), (LAAZ24.4)

Check rod and piston assenbly alignnent. (LA A 2.4.6),
(LAA2.4.7), (LAAZ24.8)

Renove and replace rod bearings. (LA .A.2.4.6), (LA A2.4.7),
(LA A 2.4.8)

Hone and clean cylinders. (LA A 2.4.6), (LAA24.7),

(LA A 2.4.8)

Install rings on pistons.

Measure and check crankshafts with a mcroneter.
(LAA2.4.6), (LAA2.4.7), (LAA2.48), (MAB14.1),
(MA.B.1.4.1.3.3)
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41. 25

41. 26

41. 27
41. 28

Check for end play. (LA A 2.4.6), (LAA24.7),

(LA A 2.4.8), (LAAZ24.4)

(MA.B.1.4.1), (M B.1.4.1.3.3)

Check bearing bores with a tel escoping gage. (LA . A 2.4.6),

(LAA2.4.7), (LAAZ24.8)
Reassenbl e engines. (LA.A.2.4.6), (LA A2.4.7), (LAAZ24.8)
Install oil seals. (LA A 2.4.6), (LAAZ2.4.7), (LAA24.78)
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42.0 NAI NTAIN AND REPAI R | NBOARD FUEL SYSTEMS--The student will be able

43.

0

to:

42.01 Identify and | ocate fuel system conponents (fuel tanks,

42.

42.

42.

42.

42.

42.

42.

42.

42.

42.

02

03

04

05

06

07

08

09

10

11

lines, filters, etc.). (LA A 2.4.6), (LAAZ2.4.7),

(LA A 2.4.8)

Sketch and | abel the parts of total fuel systens.
(LAA2.4.6), (LAA2.4.7), (LAA2.438), (LAA1.4.2)),
(LA.B.2.4.4)

Service fuel lines. (LA A 2.4.6), (LAA2.4.7), (LAA24.78)
Renove, clean and install fuel tanks. (LA A 2.4.6),
(LAA2.4.7), (LAAZ24.8)

Identify and | ocate fuel punp vacuums. (LA A 2.4.6),
(LAA2.4.7), (LAAZ24.8)

Renove, replace service and check the pressure of fuel
pumps. (LA.A 2.4.6), (LA A24.7), (LAA2438),
(SC.C.2.4.6)

Renove, clean and replace in-line filters. (LA A 2.4.6),
(LAA2.4.7), (LAAZ24.8)

Identify the major types of carburetors. (LA A 2.4.6),
(LAA2.4.7), (LAAZ24.8)

Check and adjust throttle and governor |inkages.

(LA A2.4.6), (LAA2.4.7), (LA A 2.4.8)

Identify and service different types of EFI systens.
(LAA2.4.6), (LAA2.4.7), (LA A 2.4.8)

Identify and understand different types of evaporative
control systems. (LA.A.2.4.6), (LA A2.4.7), (LAAZ24.8)

MAI NTAI N AND REPAI R | NBOARD GAS COCLI NG SYSTEMs- - The student wil |

be able to:

43. 01 Explain the principles of cooling systens, including fresh

43.

43.

43.

43.

43.

43.

02

03

04

05

06

07

wat er cooling systems. (LA A 2.4.6), (LAAZ24.7),
(LA.A.2.4.8), (SC. B.1.4.6)

Trace water flow through cooling systems. ((LA A 2.4.6),
(LAA2.4.7), (LAAZ24.8)

D sassenbl e and reassenbl e water punps. (LA A 2.4.6),
(LAA2.4.7), (LAA2.4.8), (LAA1.4.4), (LAB.2.4.1)
Renove, check and repl ace thernostats. (LA A 2.4.6),
(LAA2.4.7), (LAAZ24.8)

Use thernpstat pressure relief systens. (LA A 2.4.6),
(LAA2.4.7), (LAAZ24.8)

Service mani folds, risers and thernostat housings.
(LAA2.4.6), (LAA2.4.7), (LA A 2.4.8)

Service water-cooling systenms for gas inboard, gas outboard
and di esel engines. (LA A 2.4.6), (LAA2.4.7), (LAA24.78)
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44.0 NAI NTAIN AND REPAI R | NBOARD GAS LUBRI CATI ON SYSTEMS- - The st udent

45,

46.

47.

0

0

0

wll be able to:

44.01 Identify the types and functions of |ubrication systens.
(LAA2.4.6), (LAA2.4.7), (LA A 2.4.8)

44.02 Explain the principles of lubrication systenms. (LA A 2.4.6),
(LAA2.4.7), (LAAZ24.8)

44.03 Identify and | ocate conmponents of |ubrication systens.
(LAA2.4.6), (LAA2.4.7), (LA A 2.4.8)

44.04 Check engines for oil leaks. (LA A 2.4.6), (LAA24.7),
(LA A 2.4.8)

44.05 Change engine oil and filters. (LA A 2.4.6), (LA AZ2.4.7),
(LA A 2.4.8)

44.06 Check engine oil pressure and level. (LA A 2.4.6),
(LAA2.4.7), (LAAZ24.8)

44. 07 Recogni ze and use only recomrended oil. (LA A 2.4.6),
(LAA2.4.7), (LAAZ24.8)

MAI NTAI N AND REPAI R | NBOARD GAS FUEL SYSTEMS--The student will be
able to:

45. 01 Renove, service and replace carburetor air cleaners/flane
arrestors. (LAA2.4.6), (LAA2.4.7), (LAAZ2.4.28)

45.02 Identify and | ocate fuel system conponents (fuel punps,
carburetors and air filters, l|inkages and intake manifolds).
(LA A2.4.6), (LAA2.4.7), (LA A 2.4.8)

45. 03 Renove, clean, overhaul, replace and nake final adjustnents
to carburetors. (LA A 2.4.6), (LA A2.4.7), (LAAZ2.4.8)

MAI NTAI N AND REPAI R TRANSM SSI ONS- - The student will be able to:

46. 01 I nspect planetary clutch plate air coupling assenblies.
(LAA2.4.6), (LAA2.4.7), (LA A 2.4.8)

46. 02 Renove and repl ace transnissions. (LA A 2.4.6),
(LAA2.4.7), (LAAZ24.8)

46. 03 Use proper service tools in shinmng, reassenbly and
testing. (LA A 2.4.6), (LAA2.47), (LAAZ2.4.8)

46.04 Drain transmissions. (LA A 2.4.6), (LAAZ2.4.7),
(LA A 2.4.8)

46. 05 Determ ne capacity using the transm ssion service manual s.
(LAA2.4.6), (LAA2.4.7), (LAA2.48), (MB3.4.1),
MA. B.3.4.1.3.3)

46. 06 Refill transm ssions accordi ng to manufacturers'
specifications. (LA A.2.4.6), (LAA2.4.7), (LAAZ2.4.8),
(MA.B.3.4.1), (M. B.3.4.1.3.3)

MAI NTAI N AND REPAI R | NBOARD DI ESEL FUEL SYSTEMS- - The student will
be able to:

47.01 Identify and | ocate fuel system conponents (fuel tanks,
lines, filters, etc.). (LA A 2.4.6), (LAAZ2.4.7),
(LA A 2.4.8)

47.02 Sketch and | abel the parts of total fuel systens.
(LAA2.4.6), (LAA2.4.7), (LAA2.48), (LAA1.4.2)),
(LA B.2.4.4)

47.03 Service fuel lines. (LA A 2.4.6), (LAA247), (LAAZ2.4.8)

47.04 Renove, clean and install fuel tanks. (LA A 2.4.6),
(LAA2.4.7), (LAAZ24.8)

1213



47.05 Identify and | ocate fuel control devices. (LA A 2.4.6),
(LAA2.4.7), (LAAZ24.8)

47.06 Renove, replace service and check the pressure of fuel
pumps. (LA.A 2.4.6), (LA A24.7), (LAA2438),
(SC.C.2.4.6)

47.07 Renove, clean and replace in-line filters. (LA A 2.4.6),
(LAA2.4.7), (LAAZ24.8)

47.08 Check and adjust throttle and governor |inkages.

(LA A2.4.6), (LAA2.4.7), (LA A 2.4.8)

47.09 Check fuel systens for |leaks. (LA A 2.4.6), (LAA24.7),
(LA.A.2.4.8)

47.10 Bl eed systens for starting.

47.11 Adjust nozzle pressure to manufacturer's specifications.
(LAA2.4.6), (LAA2.4.7), (LAA2.48), (MB24.1),
(MA.B.2.4.1.3.3)

47.12 Set the injection punp angle (timng). (LA A 2.4.6),
(LAA2.4.7), (LAA2.4.8), (MAB24.1), (MAB241.3.3)

47.13 Check or replace glow plugs. (LA A 2.4.6), (LAAZ2.4.7),
(LA A 2.4.8)

47.14 Check; stop solenoids. (LA.A.2.4.6), (LA A2.4.7),

(LA A 2.4.8)

48. 0 NAI NTAI N AND REPAI R | NBOARD DI ESEL COCLI NG SYSTEMS- - The st udent
wll be able to:

48. 01 Di sassenbl e and reassenbl e water punps. (LA A 2.4.6),
(LAA2.4.7), (LAA2.4.8), (LAA1.4.4),(LAB.2.4.1)

48. 02 Renove, check and replace thernostats. (LA A 2.4.6),
(LAA2.4.7), (LAAZ24.8)

48. 03 Use thernostat pressure relief systenms. (LA A 2.4.6),
(LAA2.4.7), (LAAZ24.8)

48. 04 Service manifolds, risers and thernostat housings.
(LA A2.4.6), (LAA2.4.7), (LA A 2.4.8)

48. 05 Service water-cooling systens for diesel engines.
(LA A2.4.6), (LAA2.4.7), (LA A 2.4.8)

49. 0 NAI NTAIN AND REPAI R | NBOARD DI ESEL LUBRI CATI ON SYSTEMS- - The
student will be able to:

49.01 Identify the types and functions of |ubrication systens.
(LAA2.4.6), (LAA2.4.7), (LA A 2.4.8)

49. 02 Explain the principles of lubrication systens. (LA A 2.4.6),
(LAA2.4.7), (LAA2.4.8), (SC.B.1.4.6)

49.03 Identify and | ocate components of |ubrication systens.
(LAA2.4.6), (LAA2.4.7), (LA A 2.4.8)

49. 04 Check engines for oil leaks. (LA A 2.4.6), (LAA24.7),
(LA A 2.4.8)

49. 05 Change engine oil and filters. (LA A 2.4.6), (LA A2.4.7),
(LA A 2.4.8)

49. 06 Check engine oil pressure and level. (LA A 2.4.6),
(LAA2.4.7), (LAAZ24.8)

49. 07 Recogni ze and use only recomrended oil. (LA A 2.4.6),
(LAA2.4.7), (LAAZ24.8)

50.0 MAI NTAIN AND REPAI R | NBOARD DI ESEL CHARA NG SYSTEMS - - The st udent
wll be able to:

50.01 Inspect, renove and replace alternator belts. (LA A 2.4.6),
(LAA2.4.7), (LAAZ24.8)
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50. 02

50. 03

50. 04

50. 05

Check the output of charging systems. (LA A 2.4.6),
(LAA2.4.7), (LAAZ24.8)

Anal yze mal functions. (LA A 2.4.6), (LA A2.4.7),
(LAA2.4.8), (MAMB.4.4.1), (MAB4.4.1), (MAB4.4.1.3.3)
Test and overhaul alternators. (LA.A2.4.6), (LA A2.4.7),
(LAA2.4.8), (MAMB.4.4.1), (MAB.4.4.1.3.3)

Renove and replace regulators. (LA A 2.4.6), (LA A2.4.7),
(LAA2.4.8), (MAB.4.4.1), (MAB.4.4.1.3.3)
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CoNoURwbE

SHOP EQUI PMENT LI ST

Basi ¢ Hand Tool s, Industrial Tool Set or Equival ent

Preci sion neasuring tools required for marine service.

Tor que wrenches

Air tools as necessary

Battery charger

Battery | oad tester/hyproneter
Anal og and digital volt OHM Anp neters
Spark testers

G ow er

Tool cabinets

Wor k benches/with vises

Qut board engi ne stands

I nboard engi ne stands

Engi nes - current

Engi nes with support equi pnent
Dynononet er

Lap top conputers

Tel evision with VCR

Conputers with marine service software
Engi ne hoist 4,000 | b capacity

A frane 4 ton capacity

Val ve grinder

Cyl i nder hones

Electric drills

Appropriate shimtoo

Cear case holding fixtures

Qut board engine hydraulic lift
Trailer dolly

Parts washer

Sand bl asti ng cabi net

Tap and die sets netric and standard
Appropriate EFlI test equi pnent
Oxygen/ acetol i ne torch set

Drill press

Pedest al gri nder

Hydraulic press

M crofi che nachi ne

Test tanks outboard

Appropriate test wheels

Conpression testers (gas and di esel)
Lat he

C.D. 77 Voltneter or equival ent

Gear case oil filler

Gear case vacuum and pressure testers
Safety rel ated shop equi pnent
Appropriate puller sets

Appropriate special tools
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