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Identitas Matakuliah

Nama Program Studi
Nama Matakuliah
Kode Matakuliah
Kelompok Matakuliah
Bobot sks

Jenjang

Semester

Prasyarat

Status (wajib/ pilihan)
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: T16211
: Prodi
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2

: Wajib
: Hadiono, M.Or,




2. Deskripsi Matakuliah
Mata kuliah ini membahas tentang fungsi organ tubuh manusia seperti tulang, otot, jantung, paru-paru, pembuluh darah, endokrin,
sistem imun,saraf, performa dan kelelahan dalam kaitannya dengan latihan atau olahraga.

3. Capaian Pembelajaran Program Studi
Mahasiswa menguasai pengetahuan dan keterampilan fisiologi olahraga

4. Capaian Pembelajaran Matakuliah
 Pengantar fisiologi Olahraga
* Sistem energi dan olahraga anaerobik
* Sistem energi dan olahraga aerobik
* Sistem kardiorespiratori pada latihan
* Sistem skeletal pada latihan
* Sistem saraf pada latihan
* Sistem hormonal pada latihan
* Sistem imun pada latihan
* Performa dan kelelahan
» Komposisi tubuh

5. Deskripsi Rencana Pembelajaran

Pert Indikator Capaian Bahan Kajian Bentuk Waktu Tugas dan Rujukan
Pembelajatan Matakuliah Pembelajaran Penilaian
1 * Mampu memjelaskan e Konsep dasar fisiologi | Presentasidan 3 SKS kehadiran, 1,2
konsep dasar fisiologi olahraga diskusi tanya X tugas
olahraga e Respon Latihan jawab 50 Menit makalah,
* Mampu menjelaskan e Latihan untuk tugas praktek
respon dan adaptasi olahraga kesehatan partisipasi
latihan dan olahraga spesifik dikelas
* Mampu menjelaskan e Prinsip latihan
prinsip latihan e Dosis Latihan
* Mampu menjelaskan e Stressor Latihan
kebugaran jasmani untuk




Pert Indikator Capaian Bahan Kajian Bentuk Waktu Tugas dan Rujukan
Pembelajatan Matakuliah Pembelajaran Penilaian
kesehatan dan untuk e Adaptasi latihan
prestasi
* Menjelaskan tentang
olahraga dan stressor
2 - 31 « Mampu menjelaskan *  Produksi energi Presentasi,diskusi | 3 SKS kehadiran, 4,5
tentang energi pada anaerobik tanya jawab, X tugas
olahraga anaerobik * Anaerobik alactic praktek latuhan 50 Menit makalah,

* Mampu melakukan dan lactic anaerobik tugas praktek
aktivitas fisik yang * Respon dan adaptasi partisipasi
menggunakan sistem latihan anaerobik dikelas
energi an aerobik « EPOC

* Mampu menjelaskan *  Perubahan ATP-PC
produksi dan akumulasi * Perubahan dan
asam laktat akumulasi asam

* Mampu menjelaskan asam laktat
laktat selama latihan dan + Latihan aneaerobik
pemulihan pria dan wanita

* Mampu mengidentifikasi * Latihan anaerobik
kekurangan dan kelebihan pada anak-anak dan
konsumsi oksigen pada orang dewasa
latihan

* Mampu menjelaskan
kapasitas metabolisme an
aerobik pada kelompok
gender dan umur

4-5 | «  Mampu menjelaskan * Respon dan adaptasi | Presentasi,diskusi | 3 SKS kehadiran, 4,5
tentang energi pada latihan aerobik tanya jawab, X tugas
olahraga aerobik *  Pertukaran respirasi | praktek latihan 50 Menit makalah,
*  Mampu melakukan * Konsumsi oksigen aerobik tugas praktek
aktivitas fisik yang dan produksi partisipasi
menggunakan sistem karbondioksida dikelas




Pert Indikator Capaian Bahan Kajian Bentuk Waktu Tugas dan Rujukan
Pembelajatan Matakuliah Pembelajaran Penilaian
energi aerobik Model-model latihan

* Menjelaskan tentang aerobik
berbagai macam olahraga Respiratory
dengan sistem energi Exchange Ratio
aerobik (RER)

* Mampu menjelaskan
perubahan konsumsi
oksigen selama latihan

*  Mampu menjelaskan
respon dan adaptasi

latihan aerobik

6-7 | = Mampu menjelaskan Struktur dan fungsi Presentasi,diskusi | 3 SKS kehadiran, 3,45
sistem pernafasan pulmonal tanya jawab, X tugas
manusia Sirkulasi respirasi praktek 50 Menit makalah,

* Mampu menjelaskan Pengukuran volume tugas praktek
sistem respirasi saat paru partisipasi
istirahat dan latihan Perubahan dan dikelas

*  Mampu menjelaskan transport gas saat
respon dan adaptasi istirahat dan latihan
sistem respirasi Respon dan adaptasi

*  Mampu menjelaskan sistem respirasi
sistem kerja Sistem kerja dan
kardiovaskuler sirkulasi

*  Mampu menjelaskan kardiovaskuler
sistem kardiovaskuler saat VO2 Max
istirahat dan latihan Respon dan adaptasi

*  Mampu menjelaskan sistem
respon dan adaptasi kardiovaskuler

sistem kardiovaskuler
8 UTS
9-100 ® Mampu menjelaskan | ® Jaringan dan struktur | Presentasi,diskusi | 3 SKS | kehadiran, | 3,45




Pert Indikator Capaian Bahan Kajian Bentuk Waktu Tugas dan Rujukan
Pembelajatan Matakuliah Pembelajaran Penilaian
sistem skeletal otot tanya jawab, | 3 SKS x tugas
* Mampu menjelaskan *  Sistem kerja otot praktek 50 Menit makalah,
gerak dan kontraksi otot * Respon dan adaptasi tugas praktek
* Mampu menjelaskan latihan partisipasi
prinsip latihan otot + Kelelahan otot dikelas
*  Mampu menjelaskan *  Pengukuran otot
respon dan adaptasi *  Prinsip latihan otot
sistem otot *  Bentuk latihan otot
11 | = Mampu menjelaskan * Struktur dan fungsi Presentasi,diskusi | 3 SKS kehadiran, 34,5
sistem saraf sistem saraf tanya jawab, | x tugas
* Mampu menjelaskan + Sistem kerja sistem praktek 50 Menit makalah,
komunikasi saraf saat saraf tugas praktek
istirahat dan latihan + Komunikasi saraf saat partisipasi
*  Mampu menjelaskan istirahat dan latihan dikelas
kontrol sistem saraf + Latihan dan kondisi
otonom saat latihan psikologis
12 | « Mampu menjelaskan e Struktur dan sistem Presentasi,diskusi 3 SKS kehadiran, 34,5
sistem endokrin/hormonal endokrin tanya jawab, X tugas
*  Mampu memahami e Hormon dan praktek 50 Menit makalah,
komunikasi dan respon metabolisme tugas praktek
hormon saat latihan e Hormon dan partisipasi
¢ Mampu memahami cardiorespiratori dikelas
adgptasi hormonal pada e Hormon terhadap otot,
latihan tulang dan jaringan
adiposa
e Respon hormonal
¢ Adaptasi hormonal
13 |+ Mampu memahami e Struktur dan fungsi Presentasi,diskusi | 3 SKS kehadiran, 4.5
latihan terhadap sistem sistem imun tanya jawab, X tugas
imun e Respon latihan pada praktek 50 Menit makalah,




Indikator Capaian Bahan Kajian Bentuk Waktu Tugas dan Rujukan
Pert Pembelajatan Matakuliah Pembelajaran Penilaian
*  Mampu memahami sistem imun tugas praktek
respon latihan terhadap e Latihan dan cytokin partisipasi
imun e Adaptasi latihan pada dikelas
¢ Mampu memahami sistem imun
adaptasi latihan terhadap
imun
14 |« Mampu menjelaskan e Latihan di dataran Presentasi,diskusi | 3 SKS kehadiran, 34
Performa latihan dan rendah dan tinggi tanya jawab, X tugas
kelelahan e Metabolisme dan praktek 50 Menit makalah,
* Mampu  menjelaskan fisiologi latihan pada tugas praktek
latihan dan panas tubuh dataran tinggi partisipasi
e Kapasitas latihan pada dikelas
dataran tinggidan
rendah
e Thermo regulasi
e Heat stress
e Cold Stress
e Kelelahan latihan
15 |+ Mampumemahami e Overweight dan Presentasi,diskusi | 3 SKS kehadiran, 3,4,5,6
obesitas obesitas tanya jawab, X tugas
*  Mampu melakukan e Body mass Index praktek 50 Menit makalah,
assesmen body e Komposisi tubuh tugas praktek
composition manusia partisipasi
*  Mampu memahami e Teknik pengukuran dikelas
kontrol berat badan body composition
e Prinsip latihan weight
kontrol
16 UJIAN AKHIR SEMESTER
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7. Penilaian

No Komponen Penilaian Bobot %
1 Kehadiran 15
2 Tugas kelompok 15
3 Tugas mandiri 20
4 UTS 15
5 UAS 35

8. Rubrik penilaian

Jenis Penilaian Indikator Nilai

Tugas Kelompok 1. Mahasiswa Membuat makalah yang materinya sesuai 80-100
dengan bahan kajian




. Mahasiswa menggunakan referensi paling lama 10

tahun terakhir dalam makalah

. Mahasiswa Mempresentasikan makalah dengan

memanfaatkan teknologi

. Mahasiswa mampu menjawab secara benar dan jelas

pertanyaan audien dalam presentasi

. Mahasiswa Membuat makalah yang materinya sesuai

dengan bahan kajian

. Mahasiswa menggunakan referensi paling lama 10

tahun terakhir dalam makalah

. Mahasiswa Mempresentasikan makalah dengan

memanfaatkan teknologi

60-79

. Mahasiswa Membuat makalah yang materinya sesuai

dengan bahan kajian

. Mahasiswa menggunakan referensi paling lama 10

tahun terakhir dalam makalah

0-59

Tugas Mandiri

Mahasiswa melakukan analisis jurnal secara
mendalam dengan ketentuan a) analisis latar beakang
yang kuat b) membuat sebuah alur pikir secara
terstruktur ¢) dapat menyimpulkan suatu bahasan
penting dari jurnal

80-100

Mahasiswa melakukan analisis jurnal secara
mendalam dengan ketentuan a) analisis latar beakang
yang kuat b) membuat sebuah alur pikir secara
terstruktur

60-79

Mahasiswa melakukan analisis jurnal secara
mendalam dengan ketentuan a) analisis latar beakang
yang kuat

0-59

UTS

Nilai disesuaikan dengan bobot setiap soal dengan
persentase

0-100

UAS

Nilai disesuaikan dengan bobot setiap soal dengan
persentase

0-100
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FISIOLOGI PADA OLAHRAGA KESEHATAN DAN PRESTASI
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FIGURE 1.4. Physical Fitness.

Physical fitness consists of health-related physical fitness (inner circle) and sport-specific physical fitness (outer
circle). Health-related physical fitness is composed of components representing cardiovascular-respiratory endur-
ance, metabolism, and muscular fitness (strength, muscular endurance, and flexibility). Sport-specific physical fit-
ness builds on health-related physical fitness and adds motor attributes (such as agility, balance, and power) and
anaerobic power and capacity, as needed.




PRINSIP LATIHAN
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Below are three patterns of overload progression in the
general conditioning phase of an athlete’s training.
Select the one that is best, and justify your answer.
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DOSIS DALAM LATIHAN

1.Low or light : <54% of maximum
2.Moderate :55-69% of maximum
. 3.Hard or heavy : 70-89% of maximum
Int e nS lt a.S 4 Very hard or very heavy: 90-99% of maximum
5.Maximal :100% of maximum
6.Supramaximal :>100% of maximum

* Berapa kali latihan dalam 1 minggu




DOSIS LATIHAN

= Berpatokan pada MHr
MHr = 220 - Umur

THr = RHR + 0.6 (MHr — RHr)

MHr = Max Activity Hr




RESPON DAN ADAPTASI LATIHAN
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TABLE 1.3
Stage

|. Alarm-Reaction

a. Shock
b. Countershock

Il. State of Resistance

lll. Stage of Exhaustion

Selye’s Theory of Stress Applied to Exercise Physiology

Exercise Response Training Principle Training Adaptation/
Maladaptation
Neuroendocrine system Warm-up/Cooldown
stimulated
a. Homeostasis disrupted Overload Dampened response to equal
b. Begin to attain elevated Progression* acute exercise stimulus
steady state t 1
Elevated homeostatic Adaptation Enhanced function/physical
steady state maintained Maintenance fitness/health; increased
if exercise intensity is Specificity (SAID) maximal exercise depending
unchanged Individualization on imposed demand and
individual neuroendocrine
physiology
Reversibility Adaptation is reversible with
detraining
Overreaching’
Fatigue, a temporary state, Retrogression/ Overreaching ]’
reversed by proper rest and plateau reversibility Overtraining syndrome
nutrition Maladaptation changes in

neuroendocrine systems

*The cyde of adaptation and progression occurs repeatedly during a training program.
"If overreaching is planned and recovery is sufficient, positive adaptation results; if overreaching is accompanied by insufficient recovery and additional overload, overtraining will result.




OLAHRAGA AEROBIC DAN AN AER0BIC
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Nervous
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SISTEM KARDIORESPIRASI PADA AKTIVITAS FISIK
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Figure 12.10 = The Valsalva maneuver reduces the return of
blood to the heart because increased intrathoracic pressure
collapses the inferior vena cava that passes through the chest
cavity. A. Normal breathing. B. Straining exercise with
accompanying Valsalva maneuver. C. Typical normal response
of aortic pulse pressure with a Valsalva maneuver during
calibrated muscle strain. The figure illustrates 63 consecutive
heartbeats (#). High-fidelity aortic pressure recordings were
obtained at the aortic root level. Pulse pressure represents
systolic pressure minus diastolic pressure. (Data from Hébert
J-L, et al. Pulse pressure response to the strain of the Valsalva
maneuver in humans with preserved systolic function. | Appl
Physiol 1998;85:817.)
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Figure 14.10 * Top. Relationship between blood pH and
blood lactate concentration during rest and increasing
intensities of short-duration exercise up to maximum.

Bottom. Blood pH and blood lactate concentration related to
exercise intensity expressed as a percentage of the maximum.
Decreases in blood pH accompany increases in blood lactate
concentration. (From Osnes |B, Hermansen L. Acid-base
balance after maximal exercise of short duration. | Appl
Physiol 1972;32:59.)




Striation

Muscle fiber

Smooth muscle
fiber

Nuclei

Skeletal (“striated” or
“voluntary”) muscle

Smooth (“unstriated” or
“involuntary”) muscle

Type of actvity

Named muscle
(e.g., the biceps of
the arm) attached
to the skeleton

and fascia of limbs,
body wall,

and head/neck

Muscle of heart
(myocardium) and
adjacent portions
of the great
vessels (aorta,
vena cava)

Walls of hollow
viscera and blood
vessels, iris, and
ciliary body of eye;
attached to hair
follicles of skin
(arrector muscle
of hair)

Large, long,
unbranched,
cylindrical fibers
with transverse
striations (stripes)
arranged in
parallel bundles;
multiple,
peripherally
located nuclei

Branching and
anastomosing
shorter fibers with
transverse
striations (stripes)
running parallel
and connected
end-to-end by
complex junctions
(intercalated disks);
single, central
nucleus

Single or
agglomerated
small, spindle-
shaped fibers
without striations;
single, central
nucleus

Strong, quick
intermittent
(phasic)
contraction above
a baseline tonus;
acts primarily to
produce
movement or
resist gravity

Strong, quick
continuous
rhythmic
contraction;
pumps blood
from the heart

Weak, slow,
rhythmic, or
sustained tonic
contraction; acts
mainly to propel
substances
(peristalsis) and
restrict flow
(vasoconstriction
and sphincteric
activity)

Voluntary (or
reflexive) by the
somatic nervous
system

Involuntary;
intrinsically
(myogenically)
stimulated and
propagated; rate
and strength of
contraction modified
by the autonomic
nervous system

Involuntary by
autonomic nervous
system

Figure 15.2 » Functional and structural characteristics and mode of activation of skeletal, cardiac, and smooth muscle. (From
Moore KL, Dalley AF. Clinically oriented anatomy. 4th ed. Baltimore: Lippincott Williams & Wilkins, 1999.)




Classification and Recommended Follow-up
of Initial Blood Pressure Screening in Adults®

Systolic  Diastolic
(mm Hg) (mm Hg) Category Follow-up

<120 <80 Optimal —

<130 <85 Normal Recheckin 2 y

130-139 85-89 High-normal Recheckin 1y

140-159 90-99 Stage 1 Confirm within
hypertension 2 months

160-179 100-109 Moderate Begin treatment
(Stage 2) within 1 month if
hypertension blood pressure is

consistently high
180-209 110-119 Severe (Stage 3) Begin treatment
hypertension within 1 week

=210 120 Very severe Treat immediately
(Stage 4)
hypertension

“Not taking antihypertensive drugs and not acutely ill. When systolic and
diastolic blood pressure categories vary, the higher reading determines the
blood pressure classification. For example, a reading of 152/82 mm Hg is
classified as stage 1 hypertension.

From National Institutes of Health. The sixth report of the Joint National

Committee on Detection, Evaluation, and Treatment of High Blood
Pressure. NIH Pub. no. 98-4080, 1997.

the pressure when you hear the first sound. Turbulence from
the sudden rush of blood produces the sound as the formerly
closed artery briefly opens during the highest pressure in the
cardiac cycle. The first appearance of sound represents systolic
blood pressure.

9. Continue to reduce cuff pressure, noting when the sound
muffles (4th phase diastolic pressure) and when the sound
disappears (5th phase diastolic pressure). Clinicians usually
record the 5th phase as diastolic blood pressure.

10. If the measured pressure exceeds 140/90 mm Hg, allow a
10-minute period of quiet rest and repeat the procedure.

See the following URL for full explanation: http://www.nhlbi.nih.
gov/guidelines/hypertension/express. pdf

Classification of Blood Pressure (BP)
for Adults

Systolic BP Diastolic BP

Classification (mm Hg) (mm Hg)
Normal <120 and <80
Prehypertension 120-139 or 80-89
Stage 1 Hypertension 140-159 or 90-99
Stage 2 Hypertension =160 or =100

From National Institutes of Health. The Seventh Report of the Joint
National Committee on Prevention, Detection, Evaluation, and Treatment
of High Blood Pressure. NIH Pub. no. 03-5233, 2003.
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TABLE 17.1 « Maximal Values for Oxygen Consumption, Heart Rate, Stroke Volume, and Cardiac
Output in Three Groups with Very Low, Normal, and High Aerobic Capacities

. Max Max Max

VO,ax Heart Rate Stroke Volume Cardiac Output
Group (L- min™ ") (B- min™") (mL) (L-min" 1)
Mitral stenosis 1.6 190 50 9.5
Sedentary 3.2 200 100 20.0
Athlete 5.2 190 160 304

Modified from Rowell LB: Circulation. Med Sci Sports 1969:1:15.
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TABLE 17.2 Characteristics of Muscle Fibers

Typel Typell
Contractile (Twitch): ST FTa FTx
Metabolic: SO FOG FG
Structural Aspects
Muscle fiber diameter Small Intermediate Large
Mitochondrial density High Intermediate Low
Capillary density High Intermediate Low
Myoglobin content High Intermediate Low
Functional Aspects
Twitch (contraction) time Slow Fast Fast
Relaxation time Slow Fast Fast
Force production Low Intermediate High
Fatigability Low Intermediate High
Metabolic Aspects
Phosphocreatine stores Low High High
Glycogen stores Low Intermediate High
Triglyceride stores High Intermediate Low
Myosin-ATPase activity Low Intermediate High
Glycolytic enzyme activity Low Intermediate High
Oxidative enzyme activity High Intermediate Low




APR HUBUNGAN ANTARA KARAKTER SERABIT
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KARAKTERISTIK KONTRAKSI OTOT

Kontraksi Otot

Isotonik

(Tidak ada perubahan
Panjang/konstan, ex:
berjalan/berlari)

Isokinetic

Dinamic

(ada perubahan
memanjanhg dan
memendek, ex:
berjalan/berlari) A

Concentric

Eccentric Isometric

Muscle staying
same length

Muscular

Muscular
~ lengthening

Concentrik

(ada pemendekan
otot, ex mengangkat
barbel)

Eksentrik

(ada pemanjangan
otot, ex menurunkan
barbel)
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Figure 7-4. Pulsatility of a hormone in response to exercise
can create a greater magnitude of response. Mean serum growth
hormone (GH) concentrations during blood sampling at 10-minute
intervals over 6 hours during control; 25% and 75% of difference
between O, uptake {I":l'ng] achieved at lactate threshold (LT) and

’ffoz atrest (0.25 LT and 0.75 LT, respectively); and 25% and 75%

of difference between Vo, at LT and peak Vo, (1.25 LT and 1.75 LT,
respectively) conditions. Values are means +SE; n = 10 subjects.
(Modified from Pritzlaff CJ, Wideman L, Weltman JY, et al. Impact of
acute exercise intensity on pulsatile growth hormone release in men.
J Appl Physiol. 1999;87(2):498-504.)
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Epinephrine,
Norepinephrine
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Growth hormone Cortisol

FIGURE 21.14. Training Adaptations Exhibited During Long-term Submaximal Aerobic Exercise.
Sources: Bunt (1986); Coggan and Williams (1995); Kjaer and Lange (2000); Sutton et al. (1990).
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Figure 7-8. Insulin receptor. (A) A typical insulin receptor with the position of the different elements. (B) The interaction
with the insulin receptor substrate (IRS) proteins elements and phosphorylation. (C) The cascade of events related to the
insulin’s receptors signaling systems and regulation of glucose uptake.
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