Chuong 1. SINH LY VAN PONG

I. CAU TAO MOT PON VI VAN PONG

Mbi don vi van dong c6 3 thanh phﬁn: Noron van ddng; Sgi co va synap than kinh — co.
1.1. Noron van djng
1.1.1. Ciu tao

Vé céu tric noron van dong thudc vé hé than kinh nhung trén quan diém chirc nang
thi noron van dong 1a mot by phan quan trong cua bd may van dong. Noron van dong
nam & sung trudc tuy séng. CAu tao noron van dong giéng noron khac nhung soi truc
cua noron van dong & ngudi rat dai, c6 soi dai dén 1,2m. Song ciling c6 nhiing soi truc
ngén, vi du soi truc cua noron van dong di dén co ¢ mat va ludi. Khi t6i gﬁn vung soi
co, sQ1 truc cua noron van dong phan nhanh nhiéu 1an va nhu vay, mdi soi truc tiép xuc
v6i nhiéu soi co. Vung tiép xUc gitra nhanh tan sgi truc voi sgi co tao nén synap than
kinh — co (khép than kinh — co).

Noron van dong c6 hai loai la noron van dong alpha va noron van dong gamma. Noron van
dong alpha diéu khién hoat dong cua sgi co, con noron van dong gamma chi phéi chinh so1 nho
ctia subt than kinh - co diéu hoa truong lyc. vi vy, noron van dong alpha méi 1a thanh phan cua
bd may van dong. Mdi noron van dong c6 thé diéu khién mot hodc nhiéu soi co.

Té bao chét

udi gai

Soitruc

Bao myelin

Hinh 1.1. Cau tao don vi van déng
1.2. Soi co



1.2.1. So lwgc ciu tao sgi co

Soi co 1a clu tao co ban cua bép co. S6 luong soi co & nguoi duge xac dinh sau khi ra
doi khoang 4 - 5 thang va sau d6 hau nhu khong thay d6i. Mdi soi co ¢ do dai tir 0,1 - 3cm
(soi co may dai 12cm) va day khoang tir 0,01 dén 0,2mm. Bén ngoai soi co duge bao boc
bdi mang soi co, bén trong 1a co trong. Trong co twong ¢ nhan, ty lap thé, riboxom, dic
biét chirc to co va ludi co twong 1a thanh phan quan trong lién quan dén hoat dong co cia
soi co. Chiéu dai cta to co tuong duwong voi chiéu dai soi co. Xen k& giita cac to co cd cac
ty lap thé va cac hé théng dng ngang, 6ng doc cua ludi co twong. dudng kinh cua soi co
khoang 1 - 2micron, va c6 khoang 200 — 400 to co. O nhirng ngudi khong rén luyén, to co
nam phan tan hon, con & nhing co tap luyén ching nam thanh bé.
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Hinh 1.2. CAu tao soi co’

To co 1a mot bo nhod cic soi xo nam song song véi nhau. Do 1a xo actin va xo miozin,
ngoai ra trong xo actin con c6 hai loai protein 13 tropomiozin va tréponin. su sip xép cla xo
actin, miozin tao thanh cac khic 6 co (don vi co co), co ché phén tur ctia co co la soi actin
truot trén soi miozin lam chiéu dai cta cac khic 6 co ngén lai (xem cAu tao soi co va co ché
phan tir co co & phan giai phiu-sinh 1y hé co).

1.2.2. Cac loai sgi co



C6 3 loai sgi co: sgi co cham nhom I va sgi co nhanh nhdm 11, Trong s¢i co nhanh
nhom II lai chia thanh 2 nhém nho II-a va ll-b.

Céc s¢i co nhanh day hon va chtra nhiéu to co hon cac soi co chdm. S¢i co nhanh
thuong tham gia cAu tao nén cac don vi van dong rat 16n. Vi vay, soi co nhanh co manh hon
soi cham, tao ra luc co 16n. soi co nhanh c6 toc dd cao hon sgi cham. Tdc d6 co co phu
thudc vao hoat tinh men phan huy ATP (miozin — ATP — ase ). Hoat tinh men ATP cang
16n thi sy hinh thanh va pha huy cc cau ndi ngang xdy ra cang nhanh, tic co co cang
nhanh.

Kha nang co bop lau dai, tirc 1a suc bén cling khac nhau ¢ céc loai s¢i co. Sgi co cham
c6 khéa nang co bop rat lau, hay noi cach khéc co6 strc bén cao. Stic bén cao ¢ s¢i co cham la
do:

- Cac soi cham c¢6 mang ludi mao mach day, vi vdy mau dén nhiéu va dugc cung cap
oxy rat tot.

- Ham lugng mioglobin cao nén sy van chuyén oxy dén ty lap thé cua s¢i co cham duogc
de dang.

- C6 kha nang du trir co chat mang nang lugng va cac men oxy hoé véi hoat tinh cao.

Céac dic diém trén lam cho soi co chdm co kha nang thyc hién hoat dong wa khi lau dai,
tic 1a strc bén wa khi cao, co co lau v6i mot lyc khong 16n. Vi vay soi co cham con goi 1a
so1 oxy hoda cham va ky hiéu SO (slow oxydative).

Con soi co nhanh c6 it mao mach, it ty lap thé, mioglobin va it chat dinh dudng nhém
md& hon. Hoat tinh cdc men oxy hoé ciing thép hon so¢i co cham. Nguoc lai, soi co nhanh co
hoat tinh men gluco phan cao hon va chtra nhiéu glycogen hon soi co cham. Nhu vay, soi
co nhanh c6 kha ning cung cdp ning luong bang con duong yém khi va tao thanh acid
lactic. Cac soi co nhanh co nhanh va manh véi thoi gian twong ddi ngin, nhung khong c6
stic bén cao, tic 12 sgi co nhanh quyét dinh kha ning hoat dong trong cac bai tdp cd cong
suat lon nhu chay, nhay, ném day.

Soi co nhanh dugc chia lam hai nhom nho: II-a va Il1-b. Soi II-a c6 kha nang oxy hoa
cao hon soi II-b, mic du van thap hon so véi cac soi loai I. Ching vira san xuét ning luong
bﬁng con duong ua khi, vira yém khi tao acid lactic, nén so¢i co nhanh ll-a dugc goi 1a soi
oxy hoa - gluco phan, duoc ky hiéu FOG (fast oxydative glucolitic). Con sgi II-b c6 hoat
tinh men gluco phan cao, dugc goi 1a soi gluco phdn, ky hi¢u FG (fast glucolitic).

1.3. Synap than kinh — co

Synap than kinh — co 14 noi tiép giap giita tan cung cta soi truc véi sgi co. Synap than
kinh co céu tao giéng synap than kinh — than kinh (xem cdu tao synap than kinh & sach gidi
phdu) nhung khac & chd, mang sau synap 1a mang sgi co.

II. PHAN LOAI PON VI VAN PONG



B6 may than kinh - co dugc cau tao tir cac don vi van dong. Cac don vi van dong cua céc
co khac nhau, tham chi cia cung mdt co, rat khac nhau vé cau tao cling nhu chirc nang. Hién
nay cac cong trinh nghién ctru vé than kinh - co da cho phép chia cac don vi van dong ra lam
ba loai:

+ Pon vi van dong cham nhém I khong mét moi, gom noron van dong nhém I cham va
so1 co cham nhém 1.

+ Pon vi van dong nhanh nhém II-a it mét moi, gdm noron van dong nhanh II-a va sgi
co nhanh II-a.

+ Pon vi van dong nhanh I1-b chong mét méi, gdm noron van dong nhanh II-b va soi
co nhanh II-b.

Ty 18 % cac loai don vi van dong trong mdt co quyét dinh dic diém sinh Iy chung cta
co d6, nhu sttc bén, stc manh va strc nhanh. Cu thé: ty 1¢ don vi van dong nhanh cang 16n
thi toc d6 va luc co co tdi da sé cang 16n, déng thoi toc do tang truong luc va tbc do co co
cling nhanh hon, trc 1a c6 luc va sitc manh bdt phat cao hon. Nguoc lai, ty 1€ cac don vi
van dong cham trong co cang cao thi co cang c6 kha ning hoat dong sirc bén tot hon.

Qua nghién ctru, nhiéu tac gia cho rang: ty 1& % cac soi co nhanh va co cham cua co thé
nguoi binh thudng 1a 50% : 50%. Song dbi voi van dong vién diac trung sirc bén thi ty 18 soi
co chdm cao hon so¢i co nhanh. Véan dong vién sttc manh thi cé ty 1€ soi co nhanh cao hon.
Nhu vdy, tap luyén c6 kha ning thay d6i ty 1¢ soi co nhanh va sgi co cham, tirc 1a ¢6 sy
chuyén hoa tir sgi co nhanh Ila sang s¢i co cham I hoac IIb. Tap luyén suc bén c6 thé lam
tang ty 1¢ soi co cham I va giam ty 1€ s¢i co nhanh II. Theo thuc nghiém cua Khastill, sau 7
tuan tap luyén voi lugng van 16n, ty 1€ soi co cham giam tir 46,5% xuéng 38,8%:; soi co
nhanh ting 53,5 1én 61,2%. Theo Simonean (1985) da phat hién, sau khi tién hanh tap luyén
gian cach cuong dd cao thi loai I lai tang tu 41 dén 47% va loai 11 lai gidm tu 17 dén 11%.
mot 1an nita ching minh rang, tap luyén lam cho thanh phan sgi co ¢6 su thay doi.

Bang 1.1. Dac diém cua cac don vi van déng cé thé tém tat

TT Thanh phan DVVD DVVD DVVD
I Il-a I1-b

1 Noron than kinh vin dong
Kich thudce nhd 16n 16n
Soi truc mong day day
Ngudng hung phin thip cao cao
Tan s6 xung dong thap cao cao
Téc d6 dan truyén cham nhanh nhanh
Do mét moi (strc bén) cham mét trung binh sém mét moi

moi

2 Soi co thap

Mat ¢ mao mach cao trung binh thap
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Ham lugng Hb cao trung binh cao hon
Ham luong glycogen thap hon cao hon cao
Hoat tinh men dudong phan thip cao thip
Hoat tinh men & ty thé cao trung binh cao
Hoat tinh men ATP ¢ soi1 co thép cao

Céc don vi van dong trong co bi thoai hoa cung tudi tac. Pon vi van dong nhanh, dac
biét 14 sgi co nhanh bi thoai hoa nhanh hon soi chdm. Su thoai hoa thé hién & giam thiét
dién ngang cta sgi co va giam ty 1& phan trim cac loai soi co. Vi du, & co ngoai dui, ty 1& %
soi co nhanh 13 59,5%; dén 60 tudi giam xudng con 45%. Su thoai hoa d6 s& lam giam st
kha nang hoat dong thé luc cua nguoi 16n tudi, dic biét 1a trong cac hoat dong doi hoéi tbe
d6. Piéu d6 giai thich vi sao strc bén giam cham hon so vai toc do khi tudi tac ting lén.

I1I. CAC QUA TRINH NANG LUQNG SINH HQC KHI CO HOAT PONG

* Vai tro ciia ATP (adenosin triphosphat): 1a chat cung cap nang lugng truc tiép cho té bao.
Téng ning luong trong ATP ciia mdi té bao chi du ding cho té bao d6 trong 1-2 gidy vai
cuong do toi da. Nong do ATP trong té bao co cua co thé ngudi vao khoang 5-7mmol/kg
co tuoi.

ATP — ADP + H;PO; + Q (7.800 calo/mol)
* Sw tdi tong hop ATP

Ngudn ning luong truc tiép cho co co 1a ATP. ATP 1a hop chét giau ning luong. Dy
trit ATP trong mdt bo co khong nhiéu (Smmol/1kg co tuoi), dé co co lau dai, ATP phai
ludn duoc hdi phuc day du. Nang luong dung dé phuc hdi ATP dugc tao ra bang cach phan
giai cac chat dinh dudng khac, nang luong tu do niy s& két hop mot nhom photphat vao
ADP dé tao ATP.

C6 3 hé thong niang luong dé tai tao ATP cung cip ning luong truc tiép cho co hoat
dong. Do la:

+ H¢ photphatgen
+ Hg¢ lactic
+ Hé oxy

Trong do h¢ photphagen va h¢ lactic 1a hé yém khi, con h¢ oxy la hé wa khi. Muc do
tham gia cua 3 hé ning luong vao viéc cung cip ning luong dé tai tao ATP phu thudc vao
cong suét va thoi gian co co, diéu kién hoat dong ctia co va murc d6 cung cép oxy cho hoat
dong co thé.

3.1. H¢ photphagen (tong hgp ATP tir CP)

Creatinphosphat (CP) ciing 1a chat c6 lién két cao ning, nhung niang luong tir CP khong
cung cép truc tiép cho té bao st dung ma phai chuyén qua ATP. Khi luong ATP sit dung s&
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lam ting ADP (adenosin triphotphat) thi ngay lap tirc CP bi thuy phan chuyén ning luong
cho su tai lap ATP.

CPK ( CK)
CP + ADP «———= ATP + Creatin

* CPK: Creatinphosphokinase
* CK: Creatinkinase

Qua trinh phan giai CP cung cap ning luong xay ra nhanh, khong phu thudc vao viée
cung cip oxy. Toc do tai tong hop ATP 16n nhat dat dugc ngay sau gidy thtr 2 cta hoat
dong co co.

Tuy nhién su du trit CP trong co lai khong 16n. Nong d6 CP trong té bao co van cao
gap 3-5 1an nong do ATP (ltc co yén tinh, ¢6 khoang 20mmol CP/kg co tuoi). Nong do CP
trong soi co nhanh II-a cao hon s¢i co cham I. Do vy, CP cung cap niang lugng trong thoi
gian rat ngén, cO cong suit ti da, c6 su co co tdi da vé luc, toc do (chay ngén, ném, déy ta,
nhay, hodc ting toc khi dén dich). Ning luong do ngudn CP cung cap cho hoat dong co
trong khoang thoi gian 6-8 giay.

3.2. Hé ning lwong lactic (tdi tong hop ATP trong qud trinh gluco phéan -dwong phdn yém
khi)

Co chit niang luong hé lactic 1a glycogen dy trit & co, & gan va glucose mau.

C6H1206 + 2ADP + 2H3 PO4 — 2 C3H603 + 2ATP + 2H20

Glucose Acid lactic
[CeH19Os]n +3ADP + 3H3PO,— 2C3HeO; + [CsH190s] .1 +3ATP+ 2H,0
Glycogen Acid lactic

Theo con duong nay, 1 phan tir glucose chi cho 2 ATP, 1 phan tir glycogen cho 3 ATP
cuing v6i san pham chuyén hoa 13 acid lactic.

Qua trinh sinh hoa tai tao ATP ctia hé gluco phan duoc tom tit qua 2 pha sau:
Pha 1: Glucose + ADP—— Acid + ATP
Pha 2: Lactat + O, — ATP + H,O + CO,

Pha 1 khong c6 oxy tham gia nén duogc goi 1a pha yém khi; pha 2 ¢6 oxy tham gia nén
con goi 1a pha wa khi. Pudng phan yém khi tao acid lactic, acid lactic mudn duoc tiép tuc
chuyén hoa cung cép ning lugng can phai c6 oxy, giy nén hién tuong no oxy.

Su phan giai glycogen yém khi trong thuc té xay ra ngay tir khi bat dau hoat dong co,
song hé lactic co cong suat 1on nhét sau 30 - 40 gidy. Vi vay hé lactic ¢6 vai trd quyét dinh
trong viéc cung cp ning luong trong hoat dong co kéo dai 20 gidy - 2,5 phut ¢ sy co co
manh va toc do cao, nhu chay 400 - 800m, boi tir 50 - 200m. Cong suét hoat dong ting, thoi
gian hoat dong ngan, vai tro ctia hé ning lugng lactic cang cao.



Hé lactic 1a hé yém khi, xay ra trong cac hoat dong c6 cong sudt dudi toi da, khi su
cung cap oxy thiéu hut trong thoi gian dau do hé cung cip oxy chua phat huy dwoc cong
suét cia minh va trong cac hoat dong tinh lyc.

Trong cac hoat dong co bip cd cong suit khong 16n va kéo dai, khi co thé duoc cung
cip oxy twong ddi dy du, tirc 13 trong cic hoat dong ua khi, co thé sir dung oxy hoa cac
chat dinh dudng nhu glucid, lipid va protid dé cung cip ning lugng cho co bip hoat dong.
3.3. Hé niing lwong oxy (tdi tong hop ATP trong qud trinh wa khi)

Trong 3 chét dinh dudng cung cip ning luong, thi vai trd cua protid cung cip ning
lwong rat nho, ma chu yéu 1a glucid va lipid. Hai loai nay khac nhau rd rét vé cong suat
cling nhu dung luong ning lugng, vi vay chung duoc st dung trong nhirng diéu kién van
dong khéac nhau.

Sy oxy hoa dudng tao ning lwong, CO, va H,O theo phuong trinh tong quét sau:

Ce¢H1206 + ADP + O, == H,0 + CO, + 38 ATP

Nhu vay oxy hod hoan toan mot phan tir glucose sé tai tao mot lugng ATP nhiéu gap 19
1an so véi phan giai glucose yém khi. Vi vdy hé oxy c6 hiéu qua nang lugng 16n hon nhiéu
s0 voi hé lactic yém khi.

Pé phan giai glucose hay glycogen bang con dudng ua khi, co thé can phai hap thu mot
luong oxy nhét dinh va doi hoi mot khoang thoi gian nhat dinh.

Khi hoat dong co kéo dai nhu van dong vién marathon, chay cu ly dai thi nang lugng
phai d6t chay tir lipid. Qua trinh giai phong lipid duoc tom tit bang so dd sau:

Lipid + O, + ADP———» CO, + H,0 + ATP

Qua trinh xay ra & ty lap thé va duoc goi 1a hé oxy hod béta.

Su phan giai ua khi acid béo tao ra nhiéu nang lugng hon phan giai glucose wa khi vai
lan. Nhung lai cAn mot lugng oxy rat 16n so véi phan giai glucose.

Ty 1é giita lwong duong va md bi oxy hoa phu thudc vao cong suit van dong wa khi.
trong cac hoat dong co nhe va kéo dai, phan 16n ning lugng dugce cung cip bang sy oxy
hoa m&. Khi hoat dong ning hon thi mét phan ning luong do duong cung cip. Khi hoat
dong niang gan dén muc uva khi t6i da thi phan 16n ning luong do dudng cung cap. Khi hoat
dong v6i cong suat tdi da va véi thoi gian ngan vuot qua muc wa khi thi hé ning lugng
lactic bat dau tham gia vao hoat dong.

Quad trinh cung cdp néng leong tie 3 hé dwege tém tat bang 3 pha sau:
CP + ADP — Creatin + ATP

Nguoi ta goi pha nay 1 pha yém khi khéng c6 acid lactic.

Glucose + ADP — Acid lactic + ATP

Nguoi ta goi pha nay 1 pha yém khi c6 axit lactic (acrobic alactic).

Glucose + oxygen + ADP  — H,0 + dioxit carbon + ATP
7



Pha nay goi 1a pha wa khi

Tir cic qua trinh sinh ning lwong noi trén, trong hoat dong tdi da, tuong tmg voi thoi gian
hoat dong khac nhau thi hé thong cung cép ning lugng va co chét cung cip ning luong cling
khac nhau, thé hién & bang sau:

Béang 1.2. Th&i gian cung cap ndng lwong & cac loai bai tap khac nhau

Thot gian Phan loai N. lugng cung cap
1 -2 giay Yém khi khong acid lactic ATP
3 - 10 giay Yém khi khong acid lactic CP
10 — 20 giay Yém khi khong lactic + YK lactic CP + Glycogen
20 — 60 giay Yém khi c6 acid lactic Glycogen co
60 — 240giay Yém khi ¢6 acid lactic + Ua khi Glycogen co
240-600 giay Ua khi Glycogen co + lipid

Quing thoi gian cung cip ning lugng cho hoat dong co dugce tom tit & bang sau:

Bang 1.3. Sw cung cap nang lwong cta cac hé théng nang lwong

Sy cung cap Yém khi khong Yém khi co Ua khi
nang lugng acid lactic acid lactic
Ning luong san co ATP va CP Puong phan yém khi Dot chay co oxy
Thoi gian 15 giay 15s dén L4u hon
2 hoac 3 phut 2-3 phat
Hinh thirc hoat Khoi dong, Toc d6 cao Cu ly dai
dong chay nhanh
Kha nang Kha ning toc Kha nang tich luy Kha ning to
do acid lactic chit bén

V.SU SAN SINH VA TIEU TRU ACID LACTIC TRONG TAP LUYEN

5.1. Sw san sinh acid lactic
5.1.1. Acid lactic sin sinh trong tip luyén cuong dg téi da thoi gian ngin

Khi tién hanh tap luyén v6i cudong do tbi da, toc do sir dung ATP rét cao, dat 1.000 lan
s0 voi lac yén tinh. Nhu ciu ATP chi dwa vao ngudn phan giai glycogen va CP tai tao ATP.
Khi nguén CP bi can kiét, can thiét phai 1dy ning lugng tir duong phan yém khi tao acid
lactic. Toc d6 san sinh nang luong ctia dudng phan yém khi dat toi da trong thoi gian hoat
dong 30 — 50 gidy, su tich lu¥ acid lactic cling ting nhiéu dén khi két thuc van dong.

5.1.2. Sw sin sinh acid lactic 6 viing cwong dé gan téi da thoi gian dai

Khi hoat dong & ving cuong do gan tdi da, co thé hoat dong ¢ trang thai dudi VO, max
(trang thai 6n dinh). Nang luong cung cip chu yéu la qua trinh duong phan va oxy hoa
lipid. Khi bat dau hoat dong, khi chay nudc rat, but pha, nang luong cung cap cha yéu dua
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vao qua trinh dudng phan yém khi, ltc d6 téc do san sinh ra acid lactic ting 1én. Do vay,
khi hoat dong ving cudong do gan tdi da trong thoi gian dai, ndng do acid lactic s& ting cao
trong thoi gian dau cua cy ly; vao khoang thdi gian sau 5 — 10 pht thi nong dé acid lactic
giam, sau d6 duy tri & muc on dinh.

5.1.3. Sw sin sinh acid lactic trong thoi gian bit dau hoat dong

Khi hoat dong ¢ ving cudng do gan tdi da, ham luong acid lactic tao thanh trong co
tang dan, d6 1a do lac dau su cung cap O, khong day du. Khi bt dau van dong, sy cung cip
mau trong co it (phan phdi lai dong méau chua kip thoi). Do dé, cac gidy phat dau tién cua
van dong, ham luong acid lactic giéng nhu khi hoat dong trong ving cuong do téi da.

S di khi bat dau hoat dong, néng do aid lactic tang cao vi bién d6i chirc nang h¢ van
chuyén oxy (tuan hoan — ho hap — mau) chua dat muc 6n dinh, do toc d6 duong phan vuot
qua kha ning cung cap oxy cua co thé.

5.1.4. Sw sdn sinh acid lactic trong diéu ki¢n cé O, on dinh

Trong hoat dong & ving cudng d6 dudi toi da trong thoi gian dai, sau thoi gian bat dau
van dong co thé moi dat kha ning cung cap O, 6n dinh. Lic d6 trong co bap, su san sinh
acid lactic tang & muc on dinh, sau d6 vi co thé hoat dong & cuong do thép hon nén su tiéu
trir acid lactic trong co thé s& can bang duoc lugng acid lactic tich lily, co thé hoat dong
trong trang thai on dinh.

5.1.5. Ham lwong acid lactic téi da trong tdp luyén

Trong cac ndn chay 400m, mén boi 100m va 200m, mudn nang cao thanh tich tét nhat,
can phai nang cao kha nang trao doi nang luong dat muc t6i da. Vi du: van dong vién chay
v6i kha nang cao nhat trong 1 phut thi ham lugng acid lactic dat t6i da 15 mmol/1 lit mau.

Néu tiép tuc nang cao cudng do, ham luong acid lactic cao hon. Néng do acid lactic phu
thudc vao toc do chay.

A a3 lactic mmold

| | ] ] .
3 4 5 6 migidy

Hinh 13. Ham heong acid lactic t6i da trong tdp luyén
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5.1.6. Ngwéng acid lactic trong huén luyén

alactic mmolil

A
10T
8 -
6 -

Mguréng acid lactic
4T I = ngudng yém khi
21 i

| 1 : L
1 1 1 i
130 160 180

Hinh 14. Newdng acid lactic trong hudn luyén

Nhiéu tic gid di ching minh, trong tap luyén thé thao, khi mach dap dat mac 180
lan/phat (vdv cp cao) thi lac d6 gia tri acid lactic dat 4 mmol/lit. Nhu vay gia tri 4
mmol/lit 1a ngudng aicd lactic dé phan cach trang thai hoat dong ctia co thé chuyén tir trang
thai ua khi sang trang thai yém khi.

Nhu vay ham luong aid lactic phu thudc vao mach dap co thé va do d6 chi tiéu nong do
acid lactic danh gia kha niang hoat dong cua co thé.

Acid lactic

(rrrmal/lit) Mo binh thirceng “an dfng vién

W

A
10T
84
o
Mouwing acid lactic
4T I = ngudng yém khi
1
2 4 i
I
1
H 1
1 1
1

Hinh 15. Nguong acid lactic trong tdp luyén ¢ van dong vién
va nguoi binh thwong

5.2. Kha néng tiéu trir acid lactic
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Khi hoat dong tdi da, acid lactic tich lily t6i da, acid lactic trong mau va trong co can
bang; néu ham luong acid lactic trong co qua cao thi co mét méi. Do vy tiéu trir acid lactic
c6 lién quan dén ning luc van dong. Kha ning tiéu trir acid lactic bt dau nira gio sau khi
nghi ngoi, va 1 gio sau thi hoi phuc binh thuong, sau 2 gid hdi phuc hoan toan. Tuy nhién
téc do tiéu trir acid lactic con phu thudc vao tu thé nghi ngoi ctia van dong vién. Sau khi tap
luyén hay thi ddu, diéu chinh hoat dong nhe nhang c6 loi cho qué trinh hdi phuc tiéu trir
acid lactic.

Chwong 2

PHAN LOAI VA PAC TiNH SINH LY CHUNG
CUA CAC BAI TAP THE THAO

I1. PAC TiNH SINH LY CUA CAC BAI TAP PONG CO CHU KY
2.1. Bai tip cong suit toi da
2.1.1. Khdi ni¢m
Bai tp c6 cong suat toi da (cudng do ti da) 1a nhitng bai tap c6 tan s6 dong tac toi da,

v6i thoi gian thuce hién khong qua 20 - 30 gidy. Bai tip loai nay bao gém nhitng hoat dong
nhu chay 100 - 200m, dua xe tde d6 200 - 500m, boi 50m..v.v.

2.1.2. Co ché

Trong cac cuong dd toi da, sy co co can phai tao ra mdt luc 16n két hop vai tan s6 dong
tac rat cao doi hoi co bap phai co sic manh va do linh hoat cao.

2.1.3. Ddc tinh sinh ly cua cdc co quan

*Mau

- S6 lwong hong cau va ham lwong hemoglobin trong méu hoi ting.

- Nong d6 glucose trong mau ciing ting 1én.

- Ham luong acid lactic trong mau ciing khong cao va tiép tuc ting 1én sau khi nging
hoat dong (c6 thé dat t6i 5 - 8mmol/l).

- Ham luong céc hormon adrenalin va nor-adrenalin cling tang cao.

* Tudn hoan

- Tan s6 tim c6 thé dat dén 180 - 200 lan/phut (¢ trang thai yén tinh, tan s6 tim nguoi
16n khoang 60 - 80 lan/phut).

- Huyét ap tbi da ting 1én dén 180 — 200 mmHg (binh thuong 100 — 140 mmHg), huyét
ap t6i thiéu ting thém 5 — 10 mmHg hodc khong thay ddi (binh thudng 70 — 80 mmHg).
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- Thé tich tdm thu co thé dat téi 200 ml & nhitng ngudi thudng xuyén tip luyén. O
nhimg ngudi khong tap luyén, khi van dong v6i cong suat tbi da thi thé tich tim thu chi dat
t61 120 — 160 ml (binh thuong 60 ml), do d6 thé tich phit ciing ting 1én tuong tng.

* Hp hip

- Tan s6 tho, d sau cua dong tac tho, thé tich ho hip trong hoat dong cong suat tdi da
hau nhu khéng ting do thoi gian hoat dong qua ngén.

- Sau khi ngimg hoat dong thi cac chi s6 hd hip va kha ning hip thu oxy cua té bao s&
tang 1én.

- Tong nhu cau oxy cua hoat dong cong suit tdi da khong 16n. Vi du: chay 100m chi
can khoang 8 - 10 lit oxy. Song nhu cdu oxy trong mot don vi thoi gian lai rat 1on. No
dudng chiém khoang 95 - 98% nhu cau oxy.

* Hg thong ning lwong

Ning lugng cung cap chu yéu cho hoat dong nay hoan toan bang con duong yém khi
(khong ¢ oxy) chiém 90 - 100% tong nang luong. Ning luong cha yéu duoc cung cap nhd
hé phdtphat (hé nang lugng photphatgen). Creatinphotphat (CP) 14 ngudn du trit nang luong
dau tién cia co. Qua trinh phan giai CP cung cdp ning lugng xay ra nhanh, khong phu
thudc vao viéc cung cap oxy. Do d6 hé tim mach va ho hap thuc té khong dong vai trd quan
trong trong cc hoat dong c6 cong suit téi da.

2.1.4. Nguyén nhan ciia mét méi trong luyén tdp cdc bai tdp cong sudt t6i da

D6 linh hoat cua cac trung tdm than kinh va du trit ning luong trong co 1a cac yéu td
chu yéu cta hoat dong c6 chu ky véi cong suat toi da. Do d6, nguyén nhan lam giam kha
nang hoat dong véi cong suat toi da 1a do co thé khong thé duy tri tan s6 dong tac rat cao
nhu vay trong mot khoang thoi gian dai. Diéu d6 do than kinh trung wong rat chong mét
moi vi hung phan véi tan s6 xung dong cao va dy trit nang luong trong co (ATP, CP) bi
phan huy manh. Dy trit ATP va CP trong co chi dii dé hoat dong khoang 8 - 10 giay.

Do ning luong cung cap cho céac bai tap loai nay bang con dudng yém khi nén céc bai
tap loai nay con duoc goi 14 hoat ddng yém khi téi da.

2.2. Bai tap cong suit dudi tdi da
2.2.1. Khai ni¢m

Trong céc bai tap cong suat dudi téi da (cuong do dudi tbi da), tn s6 dong tac thip hon
so vOi bai tap cong suét toi da, mic du cong suét con it cao, va véi thoi gian hoat dong tur
30 - 40 gidy dén khong qua 4 - 5 phat. Cac bai tap loai ndy bao gdm chay 400m, 800m, boi
200m, dua xe dap tdc d6 1km..v.v..

2.2.2. Co ché
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Yéu cau vé thé luc va téc do co co trong bai tip cong suat dudi téi da khong dat mirc
cao nhit. Hoat dong cua toan b co thé thay d6i manh lac bit dau van dong va tiép tuc tang
nhanh phu thudc vao cy ly, ching cé thé dat muc t6i da & thoi gian cudi cua hoat dong.
2.2.3. Nhitng bién doi sinh Iy trong hoat dpng vdi cong sudt dwdi toi da
* Mau

- Méu trong hoat déng cong suit téi da c6 nhitng thay doi rd rét. Khdi luong mau tham
gia vao tuan hoan ting 1én do duoc huy dong tir kho du trit (qua trinh phan phéi lai). Khi
yén tinh, lugng mau dugc du trlt ¢ gan 1a 20%, la lach 16%, da 10%, lugng mau con lai
phan phéi twong ddi déu cho cac td chirc va khi quan.

- S6 lugng hong cau, ham luong hemoglobin trong don vi thé tich mau déu ting 1én nén
hematocrit tang.

- Thanh phan ciia huyét twong ciing thay d6i. Cu thé: ham luong glucose huyét ting do
qua trinh phén giai glycogen trong gan dugc ting cuong. Sy phan giai glycogen yém khi c6
cong suat 16n nhat sau 30 - 40 gidy va co vai trd quyét dinh cung cap ning luong cho hoat
dong co kéo dai 20 gidy - 2,5 phut ¢6 su co co manh va toc do cao.

- Ham lugng acid lactic trong mau tang lam giam d¢ pH mau va lam cho phan irng méau
tr& thanh acid va gdy mat can bang noi méi cia co thé.

* Tudn hoan

- Ngay tir khi bit ddu van dong, tin s tim ting 1én nhanh, dat toi 180 — 200 lan/phut.

- Huyét 4p ti da ting dén 180 — 200 mmHg, huyét ap t6i thiéu hoi ting hodc khong
thay doi.

- Thé tich tAm thu ting rit manh so véi lic yén tinh. Sau 4 - 5 phut hoat dong, thé tich
phut c6 thé dat t6i 35 - 40 lit/pht.

* H6 hdp

- Tan s6 ho hap va thé tich hé hap ting nhanh va sau 3 - 4 phat hoat dong v6i cong suat
dudi toi da s& dat mirc t6i da cia mdi ngudi.

- Do cu ly dai hon nén nhu ciu oxy trong cic bai tdp c6 cong suat dudi toi da cao hon
s0 VGi trong cac bai tap cong suat toi da. Vi du, trong chay 400m véi thanh tich 44 giay thi
nhu cau oxy cta van dong vién s& dat mic 37 lit/phat. Trong thdi gian thuc hién bai tap
ngan van dong vién chi kip hip thu khong qua 3 lit oxy.

* Nang lwong

Trong cac bai tp c6 cong suat dudi t6i da, niang lwong chu yéu duge cung cip bang
phan tmg yém khi (g0m ning luong tir hé photphatgen va chi yéu 1a ning luong tir dudng
phan yém khi), do d6 tao ra hién twong ng oxy 16n. No oxy chiém dén 78 - 85% ctia nhu
cau. Cu ly cang ngin thi ty 1é ng oxy cang cao. Song néu tinh bang don vi tuyét dbi (lit) thi

13



cu ly cang dai, s6 luong no oxy cang 16n. O céc van dong vién wu ta ¢& quéc té, ng oxy co
thé dat t6i 20 lit.

Ty 1& cac thanh phan ng oxy trong cac bai tap dudi téi da bién doi khac nhau phy
thudc vao thoi gian hoat dong. Néu hoat dong chi kéo dai 40 - 50 gidy thi ning luong iy tir
phan giai ATP va CP chiém 80%, phan giai glucose yém khi 15%, ctia qué trinh wa khi chi
5%. Néu hoat dong kéo dai 3 - 4 phut thi phan giai ATP va CP chi chiém 20%, duong phan
yém khi 55%, qua trinh wa khi 25%. Ngudn cung cap ning lwong chu yéu tir glycogen co,
viéc sir dung glucose méu han ché do ham luong glucose mau chi 1g/lit.

Nhu vay, tiéu hao ning luong trong cc bai tap dudi toi da phu thudc vao thoi gian va
tinh chat hoat dong, né dao dong vao khoang 25 - 40 kcal/phit.

* Bai tiét
Hoat dong cua co quan bai tiét thay doi khong dang ké, mo hoi bai tiét it.

* Thdn nhiét ting do qua trinh diéu nhiét va bay hoi chua kip xay ra.
2.2.4. Nguyén nhédn mét méi trong cdc bai tip cé cong suit dwdi t6i da

Ning luong chii yéu cung cap cho céc bai tip ¢ cong suat dudi ti da chu yéu tir dudong
phan yém khi. Puong phan yém khi tao ra nhiéu acid lactic, nén nguyén nhan mét moi
trong cac bai tap loai nay 1 do tao nhiéu acid lactic trong co va ting cao trong mau, 1am
giam do pH cua mau va ndi moi nghiéng vé acid. Nhu vay, cac bai tip c6 cong suat dudi tdi
da c6 yéu cau twong ddi cao voi kha nang yém khi ciing nhu ua khi ctia van dong vién. Vi
vay cac loai bai tap nay con dugc goi 13 cic bai tAp yém khi - wa khi hay bai tap hon hop.
2.3. Bai tip c6 cong suit 1om
2.3.1. Khdi ni¢m

Céc bai tap c6 cong suat 16n c6 tan sd dong tac thap hon so véi cong suat do tdi da va
dudi tdi da, mic du trong doan nudc rut van dong vién van phat huy tdc do cao va doi hoi
d6 hung phan than kinh twong dbi 16n. Hoat dong c6 cong sudt 1on co thé kéo dai dén 30
phut, bao g@)m cic mon thé thao nhu chay 3.000m, 10.000m, boi 800m, 1.500m v.v.

2.3.2. Co ché

Trong cac hoat dong véi cuong do 16n, toan bg hé théng co quan dinh dudng bién d6i
ngay tir khi bat dau van dong. Do thoi gian hoat dong tuong ddi dai nén sy bién d6i d6 dat
duge mot mirc 6n dinh nhat dinh, trung binh cac chirc nang chinh dat dugc muc do on dinh
nay sau 3 — 4 phut hoat dong.

2.3.3. Bién doi chirc ning sinh Iy trong hoat déng véi cong sudt lon
* Mau

- S6 lwong hong cau, ham lugng Hb va bach cdu ting 1én. Cac té bao méu ting 1én trong
truong hop nay 1a do tac dong kich thich cia san pham trao dbi chat Ién co quan tao mau.
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- Ham luong duong huyét ting 1én khi méi van dong, sau d6 c6 thé giam xudng do bi
phan huy manh.

- Ham lugng acid lactic tich tu it hon so v&i hoat dong dudi cuc dai, do nang luong chu
yéu lay tir hé ning luong oxy.
“Tudn hodn

- Tan s6 tim ting nhanh va dén phut thir 3 - 4 da dat mic 180 — 200 lan/phut va duoc
duy tri & mirc 4y trong subt thoi gian hoat dong.

- Huyét ap ciing twong ddi 6n dinh trong sudt thoi gian hoat dong. Huyét ap téi da &
murc 180 - 200mmbhg va huyét ap téi thiéu thuong giam.

- Thé tich tam thu ting 1én dén 120 - 160ml. thé tich phat khoang 25 - 35 lit/phit.

* H6 hdp

- Tan s6 thé ting va 6n dinh ¢ nhitng phut dau tién.

- Thé tich ho hap 1én dén 130 - 160 lit/phdt.

- Hap thy oxy duy tri & mirc 80% tbi da (80/ VO, max).

- Tong nhu cau oxy cua hoat dong cuong do 16n 16n cao hon so vdi cuong @6 dudi toi
da.

- No dudng nho hon so vdi cac bai tap dudi toi da.

* Nang lwong

70 - 80% nhu cau nang lugng duge cung cip bang ngudn wa khi. Phan giai yém khi
ATP va CP chi cung cip 5 - 10% nhu cau va chi xdy ra khi méi bat dau van dong. Qua trinh
phan giai glucose yém khi cung cip ning lugng chiém 15 - 20%.
* Sw bai tiét

MO héi chay manh, nuée tiéu giam, ty trong nude tiéu ting vi chira nhiéu san pham trao
ddi chét. Sau két thic van dong, doi khi trong nudc tiéu con c6 dam, néu van dong manh,
dam c6 thé xuat hién trong nudc tiéu sau d6 1 - 2 ngay.
* Thdan nhiét

Qua trinh sinh nhiét xay ra manh, mac du md hoi chay nhiéu nhung nhiét d6 co thé van
tang lén 1- 2°C.
2.3.4. Nguyén nhin mét méi trong cdc bdi tdp cé cong sudt lén

Hoat dong trong cac bai tap c6 cong suét 16n phu thudc vao trang thai van chuyén oxXy
va du trit nang lugng ciia co thé. Hoat dong trong cc bai tap cong suat 1on khong thé kéo
dai qua 30 phut, do thoi gian dai nén luong acid lactic tich luy nhiéu dd lam giam do pH
cua mau va do ng dudng cao. Ngoai ra, hoat dong loai nay con lam can kit dy trir
glycogen trong co va gan, lam giam glucose huyét.
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2.4. Bai tap cong suit trung binh
2.4.1. Khai ni¢m

Céc bai tap c6 cong suit trung binh 1a cac bai tdp mic du c6 cudng d6 hoat dong khong
cao, nhung do thdi gian kéo dai nén nd van co tic dong rit manh t6i co thé va co kha ning
gay kiét strc va mét moi rat sau. Hoat dong cong sudt trung binh dic trung cho cac mon thé
thao nhu chay vié¢t da, dua xe dap duong dai, di bo v.v.

2.4.2. Bién doi chirc nding sinh Iy trong bai tdp cé cong sudt trung binh
* Mau

- Luong mau luu thong trong hé tuan hoan tang 1én do duoc huy dong tur cac kho du
trir.

- Tuy xuong tang tao mau, md hoi tiét nhiéu, co thé mat nudce, do d6 mau s& dic lai,
1am s luong hong cau va ham lugng Hb trong don vi thé tich mau ting lén.

- Sb lwong bach ciu co thé ting dén 40.000 - 50.000/mm® mau & nhiing ngudi khong
duogc tap luyén (binh thuong 6.000 - 8.000/mm?).

- Luong acid lactic it, 6 pH hau nhu khong thay doi.

- Luong glucose huyét giam do st dung nhiéu dudng dé tai tong hgp ATP. Do vay
trong cac bai tip cong suit trung binh van dong vién can dugc cung cip thém dudng.
* Tudn hodn

- Tan s6 tim dat mérc 165 - 180 1an/phit.

- Huyét ap tbi da ting 1én khoang 160 — 180 mmHg va huyét ap tdi thiéu khong thay
d6i. Vao cu ly cudi, khi mét moi nang, huyét ap c6 thé hoi giam.

- Thé tich tdm thu va thé tich phat ting, dén cu ly cudi cling bi giam, nhét 13 ¢ nhiing
van dong vién co trinh d6 thap hodc nhitng ngudi khong tap luyén.
* H6 hdp

- Tan s6 thé va thé tich ho hép dat mre dudi toi da phu thudc vao dac diém cua van
dong vién.

- Hép thu oxy chi vao khoang 60 - 80% VO, max. Téng nhu ciu oxy rat 1én (400 — 500

lit) nhung nhu cu oxy trong phut khoang 3 — 4 lit. Do d6 nhu cau oxy duoc thoa min day
du.

- No dudng cé thé xuat hi¢n vao dau va cudi van dong.
* Nang lwong

90% nang luong dugc cung cip bang qua trinh wa khi tir co chat mang ning luong 1a
glucose mau. Glycogen trong gan bi phan huy manh. Ngoai ra, m& ciing duoc huy dong dé
tao nang luong.
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* Bai tiét

Trong cu ly dai, van dong vién c6 thé bai tiét 2 - 4 lit mo hoi va sut 3 - 4kg trong luong,
co thé mat nudc va mat mudi khoang. Lugng nudc tiéu giam, nudc tiéu chira dam, cac san
pham chuyén hod khac, mét sé truong hop c6 hong ciu do qua trinh loc nudce tiéu & cau
than bi rdi loan.
* Thdn nhiét

Nhiét do co thé c6 thé ting 1én t&i 39°C - 40°C, do phan giai ATP va co co. Nhiét do
tang gay roi loan cac phan tng chuyén hoa trong co thé, han ché hoat dong cua van dong
vién.
2.4.3. Nguyén nhin mét méi trong cdc bdi tdp cé cong sudt trung binh

Hoat dong trong cac bai tip ¢ cong suat trung binh phu thudc vao du trit co chat mang
ning luong, nén nguyén nhan mét moi chinh 1a can du trit co chit mang nang luong va rdi
loan cac phan tung chuyén hoa khi nhiét d6 co thé tang. Ngoai ra, hoat dong don di¢u kéo
dai cling gdy mét moi than kinh trung uong.

III. PAC TIiNH SINH LY CUA HOAT PONG KHONG CO CHU KY VA THAY
pOI

Hoat dong khong co chu ky thuong duwoc thuc hién trong cac moén thé thao sirc manh
hodc sitc manh - toc d6. Céc bai tap loai nay khac v6i hoat dong ¢ chu ky 1a ching khong
c6 cac dong tac lap di lap lai ¢ dinh theo céc chu ky nhu nhau va téng cong suét hoat dong
nho.

3.1. Hoat dong strc manh

Hoat dong sitc manh bao gém nhitng bai tap khic phuc nhiing trong tai khac nhau véi
mét toc do va quang duong 6n dinh. Vi du nhu ctr ta, van dong vién phai nang ta vo1 trong
luong khac nhau 1én mdt d6 cao va béng mdt tdc dd 6n dinh.

Céc bai tap sttc manh khong c6 chu ky véi trong tai tdi da thuong duogc thuc hién tuc
thoi, khong cé giai doan tao da bang cac dong tac co chu ky. O day sirc manh co bap dong
vai tro quyét dinh trong viéc dat thanh tich cao. Ngoai strc manh cao, co bép cua van dong
vién can phai c6 tinh hung phén rat manh dé tao ra mot géng surc dﬁ“)ng bd va nhanh.

Hoat dong stc manh gy ra nhiing bién ddi nhat dinh trong hé tim mach, ho hap va
mau. Nhitng thay d6i nay phu hop véi dac diém chii yéu cua hoat dong sirc manh. Cuy thé:
khi thyc hi¢én mot bai tdp sic manh bao gio cling c6 sy nin thd va trong thoi diém cang co
tdi da, ngoai nin tho, van dong vién con tang ap luc ¢ khoang nguc va bung, tic 1a tho ra
manh khi khi quan dong chét (ran).

Ban than sy nin thd dd gy ra mot s6 bién doi chirc niang trong co thé. Trong thoi gian
nay co thé van tiéu thu oxy nén ham luong oxy mau giam, déng thoi ham lugng CO, va céc
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san pham khac ting 1én, d6 pH huyét twong chuyén vé phia acid. Khi méi nin tha, nhip tim
giam xudng, huyét ap ting 1én 10 - 20 mmHg.

Khi thyc hién nhitng bai tdp sttc manh véi trong tai 1on, sau khi nin thé, van dong vién
s& ran manh dé ting ap luc trong khoang nguc va bung. Vao thoi diém nay méu s& duoc
don ép trong cac mach mau phoi dé d6 vé tim trai roi ddy ra déng mach chi. Sau d6 lwong
mau tir phdi d6 vé tim trai s& giam di. Thé tich tim thu giam, dong méu tir cac chi chay vé
tim giam do 4p suét 16ng nguc ting 1én va do cic co chén ép tinh mach. Trong khi ting ap
luc khoang bung va khoang nguc, nhip tim tang 1én khoang 110 lan/phut va cao hon, huyét
ap giam xudng. Cac co quan cam thy ap sudt & cung dong mach chi va xoang dong mach
canh bj kich thich lam cho nhip tim cang ting va cac mach mau nho trong co thé co lai.

Dong mau chay qua céc t6 chirc, dic biét 1a qua co giam xudng. Do giam dong mau va
khong c6 sy trao doi khi nén lugng CO, trong mau ting cao, dé pH huyét twong chuyén vé
acid. Luong acid lactic tdng cao con lugng duong glucose gidam. Khi nin thé va ran, ap luc
khoang nguc trd thanh ap suat duong, cao hon ap suét khi quyén.

Sau khi két thic gang sirc, van dong vién thd ra manh, lam giam ap luc & khoang nguc,
cac bién d6i chirc ning duoc khic phuc nhanh chéong.

Tiéu hao ning lugng trong cac hoat dong sitc manh cao hon murc yén tinh dén hon 150
1an. Nang luong duoc cung cip chii yéu bang cach phan giai ATP va CP. nhung do thoi gian
hoat dong twong d6i ngian nén no dudng trong cac bai tip stitc manh khong 16n va duoc hoi
phuc sau vai phtt.

Nhitng nguoi khong duoc tap luyén day du cé thé bi ngat di khi hoat dong sirc manh cing
théng ¢6 su nin thé va rin do thiéu mau dot ngdt ¢ nao.

3.2. Hoat ddng strc manh - toc dd

Hoat dong strc manh - tdc do bao gém cac dang bai tap thé luc nhim tao ra van toc 1on
nhét cho mét trong tai 6n dinh. Vi du, trong cac mon nhay, trong luong co thé cua van dong
vién ludn 6n dinh, d6 cao hodc d6 xa cua thanh tich nhay phu thudc vao tbc do chay da, do
chinh xac va lyc d4m nhay. Trong cac mon ném day, trong luong cua dung cu ciing cd
dinh, van dong vién can phai tac dong vao ching mét lyc t6i da trong mot thoi gian toi
thiéu.

Céc hoat dong sirc manh - téc d6 bao gio ciing c6 mot sd dong tac da. Thudng d6 1a cac
dong tac co chu ky. Cac dong tac tao da co thé bién d6i vé bién do va hinh thirc cling nhu
lyc ddm nhay.

Trong céac hoat dong strc manh tdc do, van dong vién can phai géng stc tdi da. Ngoai ra
hoat dong loai nay doi hoi phai c6 tinh linh hoat va phdi hop rat cao trong thoi gian ngan.
Vi vay chung con thuong duogc goi 1a hoat dong siec manh bot phat.

Nhin chung hoat dong stc manh - tde do tac dong dén trang thai chic nang co thé
tuong dbi yéu hon.

* Mau
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Trong céc hoat dong sirc manh tbc d6, hé mau cia van dong vién hau nhu khong co
bién doi 13 rét.
* Tudn hoan

- Tan s6 tim trong cac mén thé thao ném day bién doi rat it.

- Tan sb tim trong cac mon nhay, dac biét la nhay sao, tan sO tim co thé 1én dén 140 -
150 lan/phut. Dic diém quan trong nhat 1 nhip tim cta van dong vién ting cao sau khi da
két thuc cac bai tap stc manh tdc do.

- Huyét 4p tiang 1én voi muace khong cao (150-160 mmHg).

* H6 hdp

Tan so tho ting khong dang ké sau khi da két thuc hoat dong. Thé tich ho hip va hap

thu oxy ciing tang 1én it nhiéu.

* Nang lwong

C4c bai tap stc manh - tbe do 1a nhiing bai tap cé cong suét 16n, dugc thuc hién trong
nhirng khoang thoi gian ngan. Vi vy, ning luong duoc st dung cha yéu tir phan giai ATP
va CP du trit & trong co. Nhu cau oxy khong dugc thoa man trong qua trinh hoat dong nén
ng oxy lén tdi gan 95%. song do thoi gian ngin nén tong no oxy khong 16n 1lam. No oxy
vao khoang 20 -30 lit trong hoat dong kéo dai 1 phut.

* Chikc ndng ciia hé bai tiét va diéu hoa than nhigt bién d6i khong dang ké trong cac bai
tap sic manh tdc do.

IV. PAC TiNH SINH LY CUA HOAT PONG TiNH LUC

Hoat dong tinh lyc khac véi hoat dong dong luc & chd, trong hoat dong tinh lyc khong
c6 sy di chuyén cia cac bo phan hoidc toan bo co thé trong khong gian. ging stc tinh luc
thuong gap hau hét cac hoat dong dong luc, va trong thuc té hoat dong tinh luc chi 1a mot
bo phan cua hoat dong dong luc. Ngay trong dong tac chay, cac co lung ciing phai duy tri &
mot tu thé ¢d dinh.

Trong gang stc tinh luc, hoat dong ctia co c6 nhitng dic diém riéng. Co dugc ¢ dinh
ca hai ddu bam va khi hung phén khong co ngén lai, ma chi cang 1én. Ché d6 co co nhu vay
g0i 14 co ding truong, khac véi co trong hoat dong dong luc va co dang truong.

Pic diém chung 16n nhét cia ging stc tinh luc 1a nhitng bién di sinh 1y biéu hién rd
hon sau khi gang sic da két thiic. Pac diém nay thé hién trong chirc ning cta hau hét cac
hé co quan.

* Mau

Gang stre tinh Iyc 1am bién doi ctia hé mau twong ddi it. Trong cac ging sirc rat 10m,
ham luong acid lactic va cac san pham trao doi chat khac tang Ién trong huyét tvong, nhung
chu yéu 1a sau khi ging strc két thiic.

* H¢ tudn hoan
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- Hoat dong cua hé tim mach ciing c6 mot s6 bién doi trong gang sirc tinh lyc. Tan sb
tim trong ging st tinh luc khong thay d6i hodc ting khong dang ké. Ngay sau khi két thuc
ging strc, mach méi bit dau ting rd rét. Thé tich phat hoi giam trong thoi gian cing co va
tang 1én khi két thuc gang sirc.

- Ngay khi bat dau hoat dong tinh lyc, huyét ap bit dau ting. Huyét 4p t6i da ting lén
hon khoang 30 — 50 mmHg, huyét ap téi thiéu tang 1én 20-30 mmHg. Muc ting huyét ap
phu thudc vao khéi lugng co bip tham gia vao hoat dong va vao luc cing co. Su cing co
tinh luc that manh cia mot nhom co nhod c6 thé lam tdng huyét ap con nhiéu hon cé hoat
dong dong luc toan bd co thé. Piéu nay can phai cha ¥ khi tién hanh luyén tap ddi voi
ngudi 16n tudi.

Nguyén nhan ciia ting huyét ap trong hoat dong tinh luc 13 phan xa tir cic co quan cam thu.
Khi cing co, cic co quan thu cam ban thé & co va gan bi kich thich s& tao ra cic ludng xung
dong than kinh di dén trung tim than kinh diéu hoa thanh mach, kich thich cac trung tim nay
1am cho mach mau nho co lai, dan dén huyét ap ting.

Ngoai hién tugng co mach, sy cang co tinh luc 16n con lam chén ép cac mach mau, lam
cho co khong nhan duoc oxy va cac chat dinh dudng. Pong thoi co cling khong dao thai
dugc cac san pham trao d6i chit ciia minh.

* H¢ ho hdp

Hoat dong ctia hé ho hép cling c6 mot s6 dic diém khac biét. Trong thoi gian géng suc
tinh Iyc, tan s ho hap, thé tich phit va hip thu oxy déu thip hon so véi mic yén tinh.
Thudng thuong van dong vién tham chi con nin thd. Tat ca cac chi s6 ho hap déu ting 1én
sau gang sirc da két thiic. Nhu véy 14 trong ging stc tinh luc, toan bo hoat dong xdy ra bang
cach no dudng (80-90%). Hién truong giam hoat dong ho hap trong ging stc tinh lyc va
tang ho hap sau khi két thac ging stre duoc goi 14 hién tuwong lingaard. Hién tuong niy biéu
hién rd rét ¢ nhitng ngudi it tap luyén. O nhitng van dong vién co trinh do6 tap luyén cao,
céc co quan ho hap va tudn hoan mau dam bao cung cap hau nhu toan bd oxy ngay trong
thoi gian gang strc tinh luc.

* Nang luong

Giang suc tinh lyc cing thang kéo dai khong l1au, chi vai gidy. Vi vdy, tong tiéu hao
ning luong khong 16n va dugce cung cip bang cach phan giai ATP, CP va cic chit giau
nang lugng khac.

* Nguyén nhdn mét mai trong hoat dong tinh luc

Dé duy tri cing co tinh luc, cac noron than kinh van dong can phai truyén dén co mot
ludng xung dong lién tuc va nguoc lai tir co ciing c6 mot ludng xung dong than kinh hudng
tam lién tyc di dén trung tim than kinh trung wong. Hoat dong than kinh cang thang nhu
vy lam mét moi xuat hién rat sém va su ging strc tinh lyc xay ra rat ngin. Pong thoi ging
stre tinh Iyc con két thuc do réi loan tuin hoan mau trong co, do tich tu cac san pham trao
doi chét trong co va do can du trit ATP va CP.
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II. CO SO SINH LY CUA QUA TRINH THICH NGHI

2.1. Co ché ciia qua trinh thich nghi

Pau tién nhirng kich thich khong dic hiéu 1a kich thich d6t ngdt dén voi co thé s& dan
t6i hién tuwong stress (soc) hay trang thai cing thang. Néu st dung nhiéu lan kich thich
khong dic hiéu thi nhitng kich thich nay s& tr& thanh nhitng kich thich dic hiéu va dan toi
thich nghi. Trang thai khong binh thudng s& mét di, ting dan trang thai chirc ning cac co
quan.
2.2. Rén luyén sy thich nghi

Rén luyén su thich nghi ciia co quan ndi tang véi van dong 1a van dé quan trong, trong
d6 c6 qua trinh rén luyén than kinh va bai tiét hormon. Trong su thich nghi, vai trd ctia hé
than kinh va thé dich dic biét quan trong. Khi ding trudc mot trang thai lanh, hoat dong thé
I thi hé giao cam ting cuwdng. Than kinh giao cam c6 tac dung ting tan sb tim, tang luc co
bop cua tim, ting hung phin va dan truyén than kinh, 1dm cho mau duoc luu théng day du
dén cac co dang hoat dong. Pong thoi mach méau cac co dang hoat dong gian ra, huy dong
toan b0 mau dy trir ¢ cac kho (gan, lach, da) dugc téng vao hé tudn hoan. Su van chuyén
oxy tang lén, ting qua trinh trao doi chat & co.

Ngoai ra, khi hoat dong thé lyc cang thang kéo dai, vo thuong than tiét cortisol ¢ tac

dung ning cao dudng huyét, gitip co thé thich nghi v6i ganh nang thé luc.

III. CAC GIAI POAN THiCH NGHI PHO THONG

Nam 1936-1937 Selye néu mdt thuyét thich nghi gom 3 giai doan.

3.1. Giai doan bao dong

Khi c6 mot kich thich tic dong vao co thé thi kha ning lam viéc giam xudng, sau d6 hoi
phuc dan dan va vuot 1én trén muc khoi diém. Trong trudng hop ndy, dé tranh cho co thé
khong bi suy nhuoc thi su bai tiét hormon phai duoc ting cudng. Adrenalin kich thich vo
thuong than tiét ra cortisol dé giup co thé thich nghi. O giai doan nay, néu lugng van dong
vura phai thi tao diéu kién tot cho sy bai tiét hormon va gial doan b4do dong s& dan dén giai
doan thich nghi. Néu luong van dong qua 10n, co thé khéng thich tmg va giai doan béo
dong s& dan dén suy sup.
3.2. Giai doan thich nghi

O giai doan nay, co thé c6 sy thich nghi v&i moi kich thich khac nhau, sy bai tiét
hormon & giai doan nay tang dan. Co thé ¢ thé chiu dung dugc ganh nang thé luc trong
thoi gian dai.
3.3. Giai doan suy nhugc

Khi co thé chiu dung mot khdi lwong van dong 16n kéo dai va vuot qua gidi han thich
nghi thi co thé s& suy nhuoc. Khi bi suy nhugc thi du tac dong mat khdi luong rat nho co
thé cling khong déap tmg duoc.
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O giai doan nay co thé phai chju anh huéng cta nhiéu yéu t6 khic nhau nhu thiéu oxy,

thiéu dinh dudng, lugng van dong qué cao, than kinh cing thiang. Téng hop cac yéu t6 do
lai s€ vuot qua gidi han thich nghi.
* Cdch khic phuc: mubn tranh giai doan suy nhuoc thi can kip thoi thay d6i lwong van
dong, khong nén st dung luong van dong ¢ dinh, khong nén tang lugng van dong mot
cach dot ngodt. Chi nén st dung luong van dong dén giéi han (khéng vuot qua giéi han
thich nghi).

Su tang bai tiét hormon phu thude vao dac diém cua tirng mon thé thao. Cac mon chay
cu ly ngin va trung binh, mén ném day thi hormon tuy thwong than chiém vai tro quan
trong (adrenalin). Con nhitng mén thé thao doi hoi sitc bén thi hormon vo thwong thin
chiém vai trd quan trong (cortisol).

Chwong 3

CO SO SINH LY CAC TO CHAT VAN PONG
VA TRINH PO TAP LUYEN

I. CO SO SINH LY CUA SU HINH THANH KY NANG, KY XAO VAN PONG
1.1. Khai niém ky ning van dong

Trong qua trinh tap luyén, cdc dong tac khong diéu kién don gian két hop thém vdi cac
thanh phén ¢ diéu kién méi dé hinh thanh cac dong tac hodc toan by mot hanh dong tron
ven, dugc thuc hién theo théi quen mdt cach ty dong va trd thanh ky nang van dong.

Ky ndng vin dong 1a cac dong tac duoc hinh thanh trong cudc sdng ca thé do tip luyén.
Vé ban chét, k¥ ndng van dong la mot phan xa van dong cé diéu kién phtrc tap, chung dugc
hinh thanh theo co ché dudng lién hé tam thoi.

Ky xdo vin déng: sau khi cac k¥ nang van dong dugc hinh thanh va duoc cing ¢ nhiéu
lan, nhiéu dong tac cua k¥ nang van dong duoc thuc hién mot cach tu dong, khong co su tham
gia cua y thuc goi 1a &y xdo van dong.

1.2. Ban chit sinh Iy ciia sy hinh thanh ky niing, ky xio van dong

Phan xa c6 diéu kién 1a co s& dé hinh thanh k¥ ning van dong. K¥ ning van dong cia
con ngudi duge hinh thanh nhu moét phan xa ¢ diéu kién phirc tap theo co ché hinh thanh
duong lién hé tam thoi. Nhung qua trinh hinh thanh k§ nang van dong c6 mét s6 quy luat
dac biét.

Trong phan xa co diéu kién, duong lién h¢ tam thoi trén vé ndo dugc hinh thanh gitra
mot kich thich vo quan va phan tmg khong diéu kién hay phan tng c6 diéu kién di c6 6n
dinh tu trude (vi du nhu phan xa tiét nude bot, co rut chan). Trong cac phan xa loai nay,
phan tng tra 10i ca co thé 1a phan tng da c6 sin. Chi c6 phan hudng tam, tic 13 phan thu
nhan tin hi€u vo quan la mai la ddi voi co thé.
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Trong cac k¥ ning van dong, phan ung tra 10i d6i véi kich thich khong phai 13 nhimg
phan trng da c6 san. Dé dap trng lai kich thich van dong, co thé phai stt dung mot dong tac
m&i, hodc phai xay dung mét t6 hop méi cac dong tac ma trude d6 chwa co. Nghia 14 trong
cac k¥ nang van dong, duong lién hé tam thoi phai dugce hinh thanh khong chi ddi véi phr:in
hudng tdm (cam giac) ma ca phan ly tim (van dong) ctia bd may van dong.

Nhu vay, k¥ ning van dong c6 dic diém véi phan xa c6 diéu kién 13, trong k¥ ning van
dong co su phéi hop cua hai loai dudng lién hé tham thoi. Mot mat, thong qua hé théng tin
hiéu thtr nhat va thir hai, can phai hinh thanh dudng lién hé giita kich thich v6 quan (kich
thich khong diéu kién) va dong tac can phai thuc hién. Mit khac, can phai xay dung céc
phan Uimg van dong tra 161 moi tuong ung khong chi véi nhiém vu van dong ma ca nhirng
bién d6i dinh dudng.

K¥ ning van dong cua con ngudi co thé dugc hinh thanh nho cac dudng lién hé tam
thoi cao cap, xay dung dua trén sy tac dong khong chi ciia hé théng tin hiéu thir nhat, ma
con ciia ca hé théng tin hiéu thir hai. Viéc xay dung k¥ ning van dong c6 thé tién hanh
khong chi bang thi pham (Iam mAu) ma ca bang 15i giang, bang tu duy.

Sy hinh thanh k¥ nang van dong bao gio cling lam xuét hién cac duong lién hé tam thoi
v6i cac co quan dinh dudng. Nghia 13, k¥ ning van dong bao gém thanh phan vin dong va
thanh phan dinh dudng. Hai thanh phan nay c6 thé dugc hinh thanh khong cing mot lic.
Trong k¥ nang van dong don gian nhu di, chay thi k§ ning van dong dugc hinh thanh
truée. Trong cac k¥ ning phtic tap nhu cic mon bong, thé thao dung cu, thanh phan dinh
dudng lai hinh thanh trude. Khi k¥ ning van dong di duoc hinh thanh thi thanh phan dinh
dudng c6 quan tinh cao va it bién d6i hon thanh phan van dong. Vi du, khi chuyén tir chay
sang ném bong thi chirc ning van dong thay doi rat nhanh, ngay tic khic, con cac co quan
dinh dudng van tiép tuc hoat dong nhu khi chay mot thoi gian dai.

1.3. Céc giai doan hinh thanh k§y ning van dong
K¥ nang van dong dugc hinh thanh theo céc giai doan:
- Giai doan lan toa
- Giai doan tap trung hung phan

- Giai doan 6n dinh

1.3.1. Giai doan lan téa

Giai doan lan toa 1a giai doan ma cic qua trinh than kinh, phan tng tra 151 con chua
duoc chon loc, nhiéu nhom co thira bi 16i cudn vao hoat dong. Pay 1a giai doan Iya chon va
phéi hop cac cir dong don 1¢ thanh mot dong tac thong nhat. Trong giai doan nay, hung
phﬁn d& khuéch tan sang cac vung than kinh khac, co thé chua phan bi¢t dugc chinh xéc cac
kich thich c6 diéu kién khac nhau.

1.3.2. Giai doan tp trung hung phin

23



Sau nhiéu 1an 1ap lai, hién tugng khuéch tan cua céac qué trinh than kinh giam dan di.
Hung phan chi tap trung vao nhitng ving nhat dinh. Pong tic dugc phdi hop tét hon, cac
dong tac thtra bi trc ché dan. Pong tac bit ddu duge dinh hinh, nhung con chua dugc cung
cd vitng chic nén dé bi rdi loan khi diéu kién thuc hién bi thay d6i hay khong thuan loi.

1.3.2. Giai dogn én dinh

Giai doan 0n dinh 1a giai doan ma dong tac da dugc cung cd viing chic va trd thanh k§
nang van dong, dugc thuc hién ngay cang tu dong hoa, khong c6 cac dong tac thira. Luc
nay trén vo ndo hinh thanh cac dudng lién hé tam thoi gifra cac trung tm than kinh.

Céc giai doan néu trén cua qua trinh hinh thanh k¥ nang dong tac chi c¢6 tinh tuong dbi.
Trong nhiéu trudng hop, mot vai giai doan c6 thé khong biéu hién o rét. Didu dé phu thudce
vao nhiéu yéu t6 nhu do kho cua k¥ nang, dac diém hoat dong cua co bép, dic diém ca
nhan va trinh do tdp luyén cua van dong vién. O mét s van dong, mot ) dong tac hinh
thanh khong qua giai doan mdt, tham chi ca giai doan hai.

II. CO SO SINH LY CUA CAC TO CHAT VAN PONG
2.1. Khai niém t6 chat van dong

Hoat dong thé luc, nhat 13 hoat dong thé luc trong thé thao rat da dang va phuc tap, phu
thudc vao cong suét hoat dong, co cAu dong tac va thoi gian géng strc. Mdi mot loai hoat
dong doi hoi co thé phai thé hién kha nang hoat dong thé luc ciia minh vé mit nao do. Vi
duy, khi nang mdt vat nang, khi ctr ta hodc ném dﬁy, co thé phai tao ra dugc mdt luc rat 16n
dé théng luc can, hoac tao cho dung cu mot van tdc 16n; khi di xe dap duong dai, hé tim
mach va ho hap lai phai lam viéc bén bi dé cung cip du ning luong va oxy cho co thé; khi
thyc hién mot bai tap thé thao dung cu, cac dong tac lai can phai dugc két hop khéo 1éo v&i
nhau v.v. Nhu vy, kha ning hoat dong thé luc c6 thé biéu hién ¢ nhiéu khia canh khac
nhau. Hay noi cach khac, hoat dong thé luc c6 thé phat trién cac mat khac nhau caa nang
luc hoat dong thé lvc. cdc mat khac nhau dé cua kha nang hoat dong thé luc goi la céc td
chat van dong.

C6 4 t6 chit van dong chu yéu sau: sttc manh, sttc nhanh, strc bén va khéo 1éo. Trong bat
ky hoat dong thé luc nao, cac td chit thé luc cling khong biéu hién mdt cach don doc ma ludn
phdi hop hitu co v6i nhau. Pong thoi trong phan 16n cac moén thé thao, mot hodc vai t6 chat
thé luc duoc thé hién rd rét nhat quyét dinh két qua cua hoat dong chung. Vi dy, trong chay
viét da, t& chat thé hién rd nhit 13 sirc bén, trong ctr ta 1a sttc manh.

Muc d6 phat trién céac td chat thé luc phu thudc vao trang thai, cAu tao va chuc nang cua
nhiéu co quan va hé co quan trong co thé. Qua trinh tip luyén dé phat trién cac t6 chat
chinh 1a phét trién va hoan hién cac hé chirc ning cé vai tro chu yéu trong mdi loai hoat
dong co bip cu thé. Vi dy, su tap luyén stc bén chi yéu nham phat trién co tim, phdi, trao
dbi chét; tap luyén sirc manh 1a nhim phat trién tiét dién ngang va thay d6i co cdu hoa hoc
cua SQ1 CO V.V.
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2.2. Co s6 sinh 1y ciia té chét sirc manh

2.2.1. Khai niém

Strc manh 1a kha nang khic phuc trong tai bén ngoai bang su cing co.

Strc manh ma co phat ra phu thude vao:

- S6 lwong don vi van dong (soi co) tham gia vao cing co
- Ché dd co cta don vi van dong (soi1 co) do
- Chiéu dai ban dau cua soi co trude luc co.

Khi s6 luong soi co la tdi da, cac soi co déu co theo ché do co cung va chiéu dai ban
dau cua soi co 13 chiéu dai toi wu thi co s& co vai luc toi da. Luc d6 goi la site manh toi da,
n6 thuong dat dugc trong co co tinh. Sttc manh t6i da ciia mot co phu thudc vao s6 luong
sgi co va tiét dién ngang (do day) cua céac s¢i co. Sirc manh tdi da tinh trén tiét dién ngang
cua co dugc goi la suc manh twong doi cuia co. Binh thuong sirc manh do béng 0,5-1
kg/cm?.

Trong thyuc té, strc manh co cla con nguoi duge do khi co co tich cuc, nghia la co co
voi su tham gia cia y thic. Vi vay, sttc manh do6 thuc té chi 1a strc manh tich cuc tdi da.
Strc manh tich cuc toi da khac véi sitc manh tdi da sinh 1y ciia co ma ta ciing c6 thé ghi
duoc béng kich thich dién 1én co. Sy khéc biét gifta strc manh tdi da sinh Iy va stc manh
tich cuc tdi da duoc goi la thiéu hut sitc manh. N6 1a dai luong biéu thi tiém nang vé strc
manh cta co. nhitng ngudi tap luyén thi su thiéu hut ndy it hon nguoi it tap luyén.

2.2.2. Cdc yéu té anh hwéng dén sicc manh
Strc manh tich cuc t6i da (con goi 13 sttc manh tuyét d6i) cta co chiu dnh huéng cua
hai nhém yéu t6 chinh la:
* Cdc yéu to trong co' 6 ngogi vi
Nhém nay gom co:
+ Diéu kién co hoc cta su co co
+ Chiéu dai ban dau cua co
+ Do day (tiét dién ngang) clia co
+ Pic diém céu tao cta cac loai soi co chita trong co.

- Piéu kién co hoc cla sy co co va chiéu dai ban dau cta co trudce khi co 1a cac yéu td ky
nang cua hoat dong sirc manh. Hoan thién k¥ thuat dong tac chinh la tao ra diéu kién co hoc
va chiéu dai ban dau toi vu cho su co co.

- Do sttc manh cua co phu thudc vao do day cua co nén khi d§ day tang lén thi stc manh
cling ting 1én. Tang tiét dién ngang cta co do tap luyén thé luc dugc goi 13 phi dai co

Su phi dai co xay ra chu yéu la do cac soi co ¢ san day lén (tang thé tich). Khi s¢i co
da day 1én dén mot mure do nhat dinh thi ching c6 thé tach doc ra dé tao thanh nhitng soi
con c6 cung mat dau gan chung voi sgi co me. Su tach soi co do cod thé gap khi tap luyén
strcc manh nang va lau dai.

Sy phi dai co xay ra do s6 luong va khéi lugng céc to co, tirc 1 bd may co bop cia
soi co déu tang 1én. Mat dd cac to co trong soi co ciing ting 1én dang ké. Qu4 trinh tong
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hop dam trong sgi co tdng 1€n, ham lugng ARN, ADN trong co phi dai tang cao so véi co
binh thudng. Ham lugng creatin cao trong co khi hoat dong c6 kha ning kich thich su tong
hop actin va myozin va nhu vay thuc day sy phi dai co.

Su phi dai co con chiu anh hudng ctuia cac nodi tiét td sinh duc nam nhu androgen,
testosteron sinh ra & tuyén sinh dyc nam va vo thugng than.

Su phi dai co ¢ trén dugc goi la phi dai to co, khac véi mot loai phi dai co khac 1a phi
dai co tuong. Phi dai co tuwong 1a mot loai phi dai co chu yéu do tang thé tich co twong, tirc
12 bd phan khéng co bop cia ciia soi co. Sy phi dai nay phat sinh do ham luong cc chit du
trit nang luong trong soi co nhu glycogen, CP, myoglobin ting 1én; sé lwong mao mach
tang 1én cling 1am phi dai co kiéu nay. Phi dai co twong 14 loai phi dai co thuong gip trong
tap luyén sirc bén, no it anh hudng dén sitc manh cia co.

- bic diém ciu tao cac loai sgi co chtra trong co 1a ty 1¢ cac loai sgi chdm (nhom I) va
nhanh (nhém I1-a va 11-b) chtra trong co. Céc soi nhanh, nhét 13 soi nhém II-b ¢6 kha ning
phat luc 16n hon cac sgi cham. Vi vay, co co ty 1€ soi nhanh cang cao thi c6 sic manh cang
16n. Tap luyén sitc manh, ciing nhu cac hinh thirc tap luyén khac, ¢6 thé lam thay d6i duoc
ty 1€ cac loai soi trong co. Tap luyén strc manh co thé 1am tang ty 1€ s¢i co nhanh gluco
phan nhom Il-b, giam ty 1€ s¢i co nhanh oxy hoa nhom II-a va lam tang su phi dai cua cac
so1 co nhanh.

* Céc yéu t6 than kinh trung wong

Cac yéu t6 than kinh trung wong diéu khién su co co va phdi hop giita cac soi co va co
trude tién 1a kha ndng chic ndng cua noron than kinh véan dong, tirc 1a muc do phat xung
dong véi tan sd cao. Stre manh tdi da phu thudc vao sb lugng don vi van dong tham gia vao
hoat dong. Vi vay dé phat luc 16n, hé than kinh can phai gay hung phén & rat nhiéu noron
van dong. Su hung phin d6 khong phai qué lan rong dé khong gay hung phan cac co dbi
khang, ttrc 1a phai tao ra sy phdi hop tuwong g gitta cac nhom co, tao diéu kién cho co chil
yéu phat huy hét sitc manh. Trong qué trinh tip luyén sitc manh, cac yéu t6 than kinh trung
wong dugc hoan chinh dan, nhat 1a kha nang diéu khién su phdi hop gitta cic nhom co cia
than kinh trung uwong. Céac yéu t6 nay 1am ting cuong sirc manh chu dong tdi da dang ké.

Sitc manh téc dé cua co phu thugc vao:

- Lyc co co t6i da: luc co co t6i da c6 twong quan tuyén tinh véi do dai cta 6 co hodc
chiéu dai ciia soi miozin. Chiéu dai cta 6 co va chiéu dai cta soi miozin mang tinh di
truyén, sé& khong bién d6i trong qua trinh phat trién c4 thé va dudi anh huéng cua tap luyén.

Ham lugng actin & co ¢ su twong quan tuyén tinh véi tong ham lugng creatin trong
co. Ca hai chi s6 nay co thé duogc st dung dé kiém tra su phat trién sttc manh co va du bao
thanh tich thé thao & cac bai tap sirc manh - toc do.

- Tdc dd co co tdi da phu thudc vao ty 1€ cac soi co, sgi co tréng (so1 co nhanh) co nhanh
gap 4 1an soi co d6 (soi co cham).

- Su thay d6i cuong d6 khi co co.

Tir sy phu thudc gitra sirc manh va toc d6 co co ma nhitng bai tdp nham phat trién sirc
manh tdc d6 co nhitng doi hoi co ban.
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2.2.3. Co ché cdi thi¢n sirc manh

Co s¢ sinh 1y cua phat trién strc manh 1a tdng cuong ) lugng don vi van dong tham
gia vao hoat dong, dac biét 1a cac don vi van dong nhanh, chtra cac sgi co nhom II c¢6 kha
ning phi dai co 16n. Dé dat duoc diéu do, phai tip cac bai tap co trong tai 16n dé gay duoc
hung phdn manh ddi v6i cac don vi van dong nhanh c6 ngudng hung phéan thap. Khi muén
phat trién dic biét kha ning strc manh (ting luc co co tbi da) thi tri sb stc can phai bang 70
— 100% mirc co dang trudng tdi da cta riéng nhom co d6. Khi phat trién kha ning thuc hién
bai tap v6i tde do co co t6i da thi tri s6 stc can bang 20 - 40%. Khi phai hoan thién ning
luc biéu hién téng hop strc manh va tdc d6 co co thi stre can phai 40 -70%.

Pé phat trién toi da sirc manh — téc d6 , nguoi ta st dung hai phuong phép co ban, d6
1a: phuong phap gang strc toi da va bai tap lap lai tdi da, can sir dung cac bai tap cb cau tric
dong luc sinh hoc gan gidng vai cac bai tap thi dau, vai sd it 1an ldp lai va khoang nghi
khong ¢b dinh, nhung can du thoi gian dé hoi phuc va huy dong lip lai ging stc toi da
(thong thuong 1,5 — 2 phuat).

Phuong phap lip lai bai tap t6i da nham ting téng hop protid co va ting khéi luong co.
Pé giai quyét nhiém vu nay cé thé st dung rong rii cac bai tip & muc ning dang ké cho
nhom co da chon. Lugng trong tai can khac phuc thuong khong cao hon 70% luc co dang
truong tdi da. Bai tap dugc thuc hién voi s6 1an 1ap lai cho dén khi moi.

Su két hop o y thirc va ing dung tuan ty ca hai phuong phap dé trong qua trinh huan
luyén co thé dam bao mtrc d6 phat trién cao td chat sirc manh — tdc do cta van dong vién.
2.3. Co s sinh 1y ciia té chit sirc nhanh
2.3.1. Khai ni¢m

Strc nhanh 13 kha ning thuc hién dong tac trong mot khoang thoi gian ngin nhat. stc
nhanh nhu mot t6 chat thé lyc c6 thé biéu hién ¢ dang don gian va & dang phirc tap.

- Dang don gian cua sitc nhanh bao gom: thoi gian phan tng; thoi gian ciia mot dong tac
don 1€; tan sd cua hoat dong cuc bo.

- Dang phtic tap ctia sitc nhanh 13 thoi gian thuc hién cic hoat dong thé thao phirc tap
khac nhau, nhu chay 100m, téc d6 ¢ddm trong quyén anh, toc d6 din bong trong bong da. ..

Cac dang don gian cua strc nhanh lién quan chit ch& v6i két qua cua strc nhanh & dang
phirc tap. Thoi gian phan ung, thoi gian ciia mot dong tac don 1é hodc tan sé dong tac cuc
bd cang cao thi tdc d6 thuc hién cac hoat dong phurc tap s€ cang cao. Song cac dang biéu
hién strc nhanh don gian lai phat trién twong d6i doc 1ap voi nhau. Thoi gian phan Gng c6
thé rat tot, nhung dong tac riéng 1é lai cham hodc tan s6 ciia dong tac lai thap. Vi vay, stc
nhanh 13 t& chat tong hop cia ba yéu t6 cau thanh 1a thoi gian phan tng, thoi gian ctua dong
tac riéng 1é va tan sb hoat dong.
2.3.2. Yéu to quyét dinh toc dp ciia tit ca cdc dang sirc nhanh
Yéu tb quyét dinh la d¢ linh hoat ctia cac qua trinh than kinh va tdc do co co.

* Pé linh hoat ciia qud trinh than Kinh
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Po linh hoat cia qua trinh than kinh thé hién kha ning bién d6i nhanh chéng giita hung
phan va e ché trong trung tdm than kinh. Ngoai ra, do linh hoat than kinh con bao gdm ca
tbc d6 dan truyén xung dong trong cic diy than kinh & ngoai vi. Su thay doi nhanh chéng
giita hung phan va trc ché 1am cho cac noron van dong c6 kha niang phat xung dong véi tan
s6 cao va lam cho don vi van dong tha 16ng nhanh, d6 1a cac yéu té ting cuong toc do va
tan sb ciia dong tac. Tdc d6 hung phan cua té bao than kinh con anh hudng truc tiép t6i thoi
ky tiém tang va cung véi tbe do dan truyén xung dong trong cac ddy than kinh ngoai vi,
chung quyét dinh thoi gian phan tng.

* Téc df co co

Tdc d6 co co phu thudc trudce tién vao ty 1€ sgi co nhanh va sgi co cham trong bo co.
Cac co ¢d ty 1€ soi co nhanh cao, dac biét 1a sgi co nhom II-a c6 kha nang tdc d6 cao hon.

Tdc dd co co chiu anh huong cia ham lugng cac chit cao nang ATP va CP. Hoat dong
téc do voi thoi gian ngan sir dung ngudn nang lugng phan giai yém khi ATP va CP 1a chi
yéu. Vi vay, khi ham lugng ATP va CP trong co cao thi kha ning co co nhanh ciing ting
1én. Tap luyén stc nhanh lam cho ham lugng ATP va CP trong cac so1i co, nhét 13 soi co
nhanh 11-a va 1l-b ting 1én. Theo mot sb tac gia, ham luong ATP va CP c6 thé ting thém
10-30%. Theo Iacoplep, toc dd co co con phu thudc vao hoat tinh ciia men phan giai va
tong hop ATP va CP (creatinkinase). Tap luyén toc do co thé lam ting hoat tinh cta cac
men nay.

Trong hoat dong thé duc thé thao, tbc d6 va sttc manh c6 lién quan mat thiét v4i nhau.
mirc d6 phat trién sticc manh anh hudng rd rét dén strc nhanh. Trong nhidu mén thé thao, két
qua hoat dong phu thudc khdng chi vao stcc nhanh hay strc manh riéng 1é ma phu thudc vao
su phdi hop hop 1y giita 2 t chat. Cac hoat dong nhu vay duoc goi 13 hoat dong sire manh
t6c do (ném, chay ngén, nhay...).

Do linh hoat ctia than kinh va toc d6 co co mic du ¢ bién d6i duéi tac dung tap luyén,
nhung noéi chung déu 1a nhitng yéu té duoc quyét dinh béi dic diém di truyén. Do do, trong
qua trinh tap luyén, strc nhanh bién d6i cham va it hon sttc manh va strc bén.

2.3.3. Co s sinh Iy dé phat trién sirc nhanh

Stic nhanh 1a ting cuong d6 linh hoat va toc dd dan truyén hung phan & trung taim
than kinh va bd may van dong, ting cudng su phdi hop giira cic soi co va cic co, ning cao
tbc do tha 1ong co. Do d6 dé phat trién sirc nhanh can sir dung cac bai tip tan sd cao, trong
tai nho, c6 thoi gian nghi dai.
2.4. Co s6 sinh 1y ciia to chit sirc bén
2.4.1. Khdi niém sirc bén

Strc bén 1a kha nang thuc hién lau dai mdt hoat dong nao dé. Khai ni¢m stic bén nhu
mot to chat thé luc, vi vay, c6 tinh tuong ddi rat cao, n6 duoc thé hién trong mat loai hoat
dong nhat dinh. Hay néi cach khéc, strc bén 1a mot khai niém chuyén biét thé hién kha nang
thuc hién lau dai mot hoat dong chuyén mon nhét dinh.
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Stic bén dic trung cho kha nang thuc hién cac hoat dong thé luc kéo dai lién tyc tir 2-
3 phut trd 1én, voi sy tham gia cuia mot khdi luong co bap 16n (tir 1/2 toan bd co bip cua co
thé), nhd sy hap thy oxy dé cung cip ning luong cho co chil yéu hodc hoan toan bang con
duong ua khi. Nhu viy, stic bén trong thé thao 1a kha nang thuc hién lau dai hoat dong co
bép toan than hoan toan hodc chii yéu mang tinh chat ua khi. Nhu chay 1500m trd 18n, di bo
thé thao, dua xe dap duong dai, boi tir 400m tré 1én. ..

C6 nhiéu loai strc bén: sirc bén chung, strc bén chuyén mon, suc bén tinh lyuc, sttc bén
trong stc manh, strc bén tbe do.

Strc bén khong chi phu thudc vao tiém lyc ning luong cia con ngudi ma con phu
thudc vao viéc biét cach duy trit nang luong d6 mot cach tiét kiém.

Trong cac mon thanh tich cao thi kha ning ning lugng ciia van dong vién gan nhu
nhau, vi vay tinh kinh té (ky thuat va chién thuat) con quan trong hon ca tiém luc nang

lugong.
So do:
Tiém niing Q » Sttcbén <«—— Tinh kinh té
Cg/]')ung luong hé Q  Cong suét st dung K§ thuat Chién thuat
gluco phan hé Q gluco phén
va photphatgen va photphatgen

So do. Cac yeéu to anh huwong den surc bén cua con nguoi

* Tinh kinh té phu thuéc vao
- Cuong do hoat dong co
- K¥ thuat ctia hanh vi van dong
- Phuong an chién thuét lya chon

Trong dé tiem ndng ndng lrong ciia hoat dong sirc bén phu thudc chii yéu vdo:
- Kha nang hap thy oxy tdi da (VO, max) ciia co thé
- Kha nang duy tri 1au dai mirc hap thy oxy cao.

Mirc hip thu oxy tbi da ciia mot nguoi quyét dinh kha nang lam viéce trong diéu kién
ua khi ctia ho. VO, max cang cao thi cong suat hoat dong ua khi tdi da s& cang lon. Ngoai
ra, VO, max cang cao thi co thé thuc hién hoat dong ua khi cang dé dang, va vi vay cang
duogc 1au hon. Nhu vay vé ban chat, st bén chinh 1a khd nédng hdp thu oxy t6i da cia co
thé. Do vay, van dong vién co thanh tich thé thao cao thuong c6 VO, max rit cao (5-
6lit/phat).

Kha ning hap thy oxy tdi da duogc quyét dinh boi kha ning ctia hai hé thong chic ning
chinh, d6 1a: hé van chuyén oxy va hé st dung oxy.
2.4.2. Sw bién doi chivc ning sinh Iy trong hoat dong sirc bén
* Hé vdn chuyén oxy bao gdm mau, tudn hoan va ho hip
Hé hé hip
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H6 hap 1a khau dau tién ctia hé van chuyén oxy, hé ho hip dam bao viéc trao dbi khi
gitra khong khi bén ngoai va mau, tirc 1a 1am cho phéan ap oxy trong mau dong mach dugc
duy tri & mirc can thiét dé cung cap cho co va cac co quan.

DPé dam béao duge su trao doi khi cao, tirc 13 dam bao su phat trién strc bén, hé ho hép
phai c6 nhitng bién d6i ca vé cau tao va chic nang nhét dinh. Nhitng bién d6i d6 bao gdm:

- Cac thé tich ctia phoi (trir thé tich khi lvu théng) ting 1én 20 -30%, lwong khi cin giam
di.

- Cong suat va hiéu qua cua ho hip ngoai ting 1én do lyc va stic bén cia cac co ho hap
déu tang. Diéu d6 lam cho do sau ho hép ting 1én va tan sd ho hip lai giam xudng. Ngoai
cac co ho hap, 46 dan hoi cua 16ng nguc va phdi cling thay doi, phdi gidn nd tot hon trong
khi hit vao, khang trg ddi véi dong khong khi di vao phdi giam xudng. Céc bién doi trén da
lam tang thong khi phoi.

- Tang cudng kha ning khuéch tan khi ctia phdi. Kha ning khuéch tan khi cua phdi tiang
1én mot phan nhd cac thé tich khi ciia phoi ting hon mic binh thudng. Song chu yéu kha
ning khuéch tan khi ctia phdi ting dugc 13 do mang mao quan trong phé nang ting 1én va
lugng mau qua phdi nhiéu, oxy di tir phé nang vao mau va lam cho méau bdo hoa oxy
nhanh.

H¢é mau
- Luu leong tudn hoan, sé lwong hong cau va ham heong Hb

+ Thé tich mau va ham luong Hb quyét dinh kha ning van chuyén oxy cia co thé. Tap
luyén stic bén lam ting lwong mau tudn hoan. O nhitng van dong vién tap luyén cdc mon
thé thao sirc bén, lwong mau luu thong trung binh cao hon ngudi thuong va cac van dong
vién & cac mon khac khoang 20%. Piéu dé cho thdy, liwong mdu tudn hoan la yéu t6 quan
trong doi voi sw phdt trién sirc bén. Lugng mau tuan hoan ting 1én chu yéu 1a do ting thé
tich huyét twong, vi vay do nhdt ciia mau ciia mau c6 xu hudng giam xudng. Thé tich tuin
hoan ting c6 ¥ nghia rat quan trong ddi voi kha ning van chuyén oxy cho co thé. nho luu
lugng tuan hoan lén ma lugng mau vé tim cling 16n hon, tao diéu kién cho thé tich tAm thu
tang 1én.

+ Lugng mau tuan hoan ting nén méu dén mao mach & da nhiéu, nang cao kha ning thai
nhiét qua da trong thoi gian hoat dong kéo dai. Pong thoi, lwong mau tuin hoan ting s& pha
lodng cac san pham chuyén hod, do d6 nong d6 acid lactic trong mau giam.

+ Ham lugng Hb va sé lugng hong cau trong mot don vi thé tich mau ciia van dong vién
tap luyén stirc bén nodi chung ciing gibng nhu nhitng ngudi thudng va cac mén thé thao
khac. Tuy nhién, do luu luong tuan hoan ting nén sé lugng hong cau va ham luong Hb
tuyét d6i ctia ho ciing cao hon so véi ngudi thudng. O ngudi binh thudng va cac van dong
vién tap luyén cac mén stc manh téc do, luong Hb trong mau khoang 700-900g, trong khi
d6 cac van dong vién tap luyén stc bén 1la 1000-1200 g.

- Ham lwong acid lactic mdu
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Trong cac hoat dong stic bén, tirc 13 hoat dong ua khi, ham luong acid lactic mau ty 1€
nghich véi thoi gian van dong. Piéu d6 cho thdy, ham lugng acid lactic mau ciing biéu thi
kha ning hoat dong strc bén cia con ngudi.

Trong qua trinh tap luyén sttc bén, ham luong acid lacic trong co va mau khi thuc hién
bai tap ua khi dudi t6i da thap hon so voi ngudi thudng va van dong vién cac mon thé thao
khéc.

Ham luong acid lactic ctia van dong vién tap luyén sirc bén thap 1a do:

+ Co bip ctia van dong vién tap luyén stc bén c6 kha ning trao dbi chat & ham luong oxy
cao, vi vy chung it str dung cach cung cip ning luong yém khi, do d9, it tao ra acid lactic.

+ Hé van chuyén oxy ciia van dong vién stic bén thich nghi véi van dong nhanh hon, do
d6 cung cap oxy day du hon cho co thé.

+ Cac van dong vién tip luyén cac mon stic bén co ty 1€ cac so1 co chdm cao va co tim
phat trién. Céc soi co chdm va co tim co kha ning sir dung acid lactic dé lam nhiém vu
cung cap ning luong rat tot.

+ Luwong mau tuan hoan ting lam pha lodng acid lactic.

Nhuw viy tip luyén stvc bén c6 tic dung:

+ Tang kha nang hap thu oxy tbi da

+ Giam ham lugng acid lacic

+ Tang kha ndng hoat dong wa khi kéo dai.

Trong céac bai tip ua khi toi da véi thoi gian twong ddi ngan (chay 1.500m), ham luong
acid lactic mau cua van dong vién tap luyén suc bén s& cao hon so véi nguoi thuong.
Luong acid lactic cao nhu vay la do cong suat hoat dong ua khi tdi da cua van dong vién
tap luyén sttc bén cao hon nguoi thudng rat nhiéu. Do cong sudt hoat dong cang cao thi
ham luong acid lactic trong mau cang nhiéu.

- Glucose huyét

Trong céac hoat dong kéo dai, lugng glucose trong mau s& giam dan (tir 0,8-1,2g/1 xudng
0,5 — 0,6g/1). Trong qua trinh tap luyén strc bén, sy giam dudng huyét xay ra cham hon va it
hon. Kha nang lam viéc khi dudng huyét giam ciing ting 1én. Vi vay stic bén cua van dong
vién ciing phat trién tot hon.

H¢ tim mach

Do ho hip ngoai thudng cao hon kha ning hip thu oxy cta co thé, nén trong thuc té
kha nang van chuyén oxy chu yéu phu thudc vao tuan hoan chtr khong phai ho hap, nhét 1a
phu thudc vao kha nang ddy mau cua tim.

Dé ¢6 kha nang strc bén cao, tim va mach mau c6 nhirng bién ddi sau sic ca vé ciu tao
va chirc nang. Nhiing bién d6i d6 thé hién trong yén tinh ciing nhu trong van dong.

- Tap luyén sirc bén lau lam tim bién d6i theo hai huéng: gidn budng tim va phi dai co
tim. Gidn budng tim lam cho lugng mau chira trong cac budng tim ting 1én. Phi dai co tim
lam tang luc co bop cta tim nén 1am ting thé tich tam thu.
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- Vé chirc nang, tap luyén strc bén lam giam tan s6 co bop tim lac yén tinh. mirc do giam
nhip tim twong tmg vdi VO, max va véi thanh tich trong cdc mon thi dau thé thao thoi gian
dai nhu chay marathon, dua xe dap duong dai.

Su giam nhip tim lam cho tim hoat dong kinh té, it tiéu hao nang luong va cé thoi gian
nghi dai. Tan s6 tim giam nhung thé tich tam thu ting nén khong lam cho thé tich phut cia
mau bi giam di.

Nhiing bién ddi vé cau tao va chiic ning trong yén tinh c6 ¥ nghia quan trong dé ting
kha nang tdi da cua tim trong van dong. Khi thuc hién lugng van dong wa khi tdi da, thé
tich phut t6i da cua van dong vién strc bén c6 thé gip doi ngudi thuong, dat muc 38 -40
lit/phat. Thé tich phut t6i da ting 1 do thé tich tim thu tang. Tang thé tich tdm thu 14 hi¢u
qua chitc ning quan trong nhat cua tap luyén sirc bén dbi véi hé tim mach, ho hap va mau.
Thé tich tdm thu t6i da cua van dong vién stc bén c6 thé 1én dén 190-210ml, trong khi
nguoi thuong khong qua 130ml.

Trong hoat dong ua khi duéi t6i da, & mic hp thu oxy tuwong duong thi thé tich phat
clia van dong vién va ngudi thuong khong cé su khic biét. Song tan sb tim cua van dong
vién cac mon sirc bén thap hon so voi ngudi binh thudng con thé tich tim thu lai cao hon.
Trinh do phat trién sitc bén cang cao thi nhip tim trong cic hoat dong ua khi dudi toi da
cang thap.

- Gidm nhip tim trong cac hoat dong wa khi dudi tdi da thé hién trinh d6 phat trién st
bén. Nhip tim thép nhung thé tich tam thu lai tuong ddi cao thé hién sy hoat dong kinh té va
c6 hi¢u qua cua tim.

- Tap luyén sttc bén lam ting luong mao mach & co, do vay lam ting lugng mau dén co
khi van dong. Nho lwong mao mach day ma dong mau t6i da & co ctia van dong vién sé& rat
16n.

O cac van dong vién tap luyén sitc bén, kha ning trao d6i chat va oxy qua mang mao
mach tang, vi vay lugng oxy ma co co thé nhan dugc cao hon.

* H¢ sw dung oxy - do la hé co

Luong oxy ma hé van chuyén mang t6i trong thoi gian hoat dong thé luc chu yéu duoc
su dung & hé co. Stic bén cia van dong vién phu thudc mot phén vao dic diém ciu tao va
hoa sinh cua co.

CAu tao noi bat cua co & van dong vién stic bén 1a ty 1€ sgi co cham (nhém 1) rat cao.
gitra ty 1¢ sgi co cham va VO, max c6 mbi quan h¢ chat ché. Nhitng van dong vién co ty 1¢
soi co chim cao thudng VO, max ciing cao. O nhitng van dong vién chay marathon trinh
dod cao, ty 1€ sgi co cham chiém 80% toan bo sd sgi co trong bd co, con van dong vién chay
100m, ty 1€ nay la 20-30%. Tap luyén suc bén co tac dung tang ty 1€ soi co cham va co thé
lam tang ty I¢ soi nhanh nhom I1-a va giam ty 1€ s¢gi nhanh nhom II-b. Nhém soi I1-a ¢6 kha
nang trao d6i nang luong bang con dudng oxy hoa cao hon nhém II-b. Nhu vay, tap luyén
sttc bén co thé lam ting ty 18 cac soi co c6 kha ning trao ddi chat ua khi, thich nghi véi
hoat dong strc bén.
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Tap luyén strc bén con lam cho co phi dai theo kiéu phi dai co twong. Ty lap thé va sd
luong cac men trong co déu ting 1én, 1am ting kha ning hap thu oxy cua co.

Tép luyén sirc bén lam tiang sd lwong mao mach trong co. Trung binh 1mm? tiét dién
ngang cua sgQi co ¢ nguoi thuong c6 320 mao mach, con ¢ van dong vién 1a 400, do do
luong oxy va chét dinh dudng dén co nhiéu hon nén kha ning hoat dong thé lyc cia co s&
tang lén.

Trong qua trinh tap luyén sirc bén, & co xdy ra hang loai bién d6i hoa sinh dé nang cao
kha ning st dung oxy tic 1a nang cao sitc bén cua co thé. Noi bat 1a cac bién doi hod sinh
nhu sau:

- Tang ham luong va hoat tinh ctia men trao doi chat ua khi.

- Tang ham luong myoglobin trong co (1én tir 1,5 dén 2 1an)

- Tang ham luong céc chit trong co nhu glycogen, lipit (ting 50%)

- Tang kha ndng oxy hod duong va ma.

Tap luyén sitc bén gay ra duoc 2 hiéu qua co ban:

- Nang cao kha ning wa khi téi da cua co thé

- Nang cao hiéu qua hoat dong ciia co thé v6i cong suét thap lau dai.
2.4.3. Co ché cii thién sirc bén

Co s& ctia phuong phap hudn luyén sirc bén hé co 1a phat trién strc bén trong su phat
luc cua hé co. Cho nén phat trién sitc manh ctia co bap c6 ¥ nghia quan trong trong viéc
nang cao thanh tich nhitng mén thé thao doi hoi strc bén hé co. Con ddi vai stic bén tuan
hoan thi dung phuong phép tip luyén gidn cach, dung trong tai ¢d dinh c6 sy lap di lip lai
trong tai d6 dé co thé thich nghi va bién d6i chirc nang sinh 1y, nhét 1a gay phi dai co tim.

Phuong phap hiéu qua nhat dé phat trién stc bén 1a phuwong phap hoat dong lién tuc
kéo dai (dong déu hoic bién thién) cling nhu phuong phap huan luyén lip lai va gidn cach.

Ciing c6 thé dung phuong phap bién tdc, phuong phap dung cudng dod cao thap khac
nhau dé nang cao kha ning chiu dung no dudng. Dé phat trién sitc bén can ¢6 su phdi hop
ti wu gilta cac chirc nang dinh dudng va van dong cua co thé.

Dé phat trién sirc bén yém khi phi lactat thuong sir dung cac phuong phap van dong
lap lai va gidn cach (chay toc do cach quang). Muc tiéu chinh cta phuong phap nay 1a tan
dung t6i da du trit ATP va CP & co dang hoat dong va ting hoat tinh men ATP —ase va CK
—ase co tuong.

Dé phat trién stc bén yém khi gluco phan c6 thé st dung cac phuong phap bai tap mot
lan cuc dai, bai tap lap lai va bai tp gian cach. Céac bai tap dac thu dugc lya chon can phai
dam bao su ging strc t6i da vé cac bién d6i gluco phan yém khi trong cac co dang hoat
dong (gang suc tbi da trong khoang 30 gidy dén 2,5 phut)

Dé phat trién sirc bén wa khi ngudi ta sir dung cac phuong phap mot lan lién tuc, lap lai
va mot vai phuong an van dong gidn cach & cac khoang ngén.

2.5. Co s sinh 1y ciia t6 chat khéo 1éo
2.5.1. Khdi ni¢m
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Su khéo 1éo 1a kha ning thyc hién nhitng dong tac phdi hop phirc tap va kha ning
hinh thanh nhanh nhiing dong tac méi pht hop véi yéu cau cua van dong.

V& ban chét, si khéo 160 1a kha nidng hinh thanh nhanh nhitng duong lién hé tam thoi
dam bao cho viéc thuc hi¢én nhiing dong tdc van dong phtrc tap, vi vay no co li€n quan voi
viéc hinh thanh k¥ ndng van dong.

Su khéo 1éo dugc biéu hién duéi 3 hinh thai chinh:

- Trong su chudn xac cua dong tac vé khong gian.

- Trong su chuin x4c cua dong tac khi thoi gian thuc hién dong tac bi han ché.

- Kha ning giai quyét nhanh va ding nhitng tinh hudng xuit hién bat ngd trong hoat
dong.

2.5.2. Cdc yéu to anh huwong

Khéo 1éo thuong duoc coi la t6 chat van dong loai hai, phu thudc vao sy phat trién cac
td chat khac nhu sirc manh, stc nhanh, strc bén. Muc do phat trién khéo 1éo lién quan chat
ché véi trang thai chirc nang ciia hé than kinh trung uong.

2.5.3. Co ché cdi thién té chit khéo léo

Tap luyén phat trién sy khéo kéo 1au dai lam ting do linh hoat ctia qua trinh than kinh,
1am cho co hung phéan va tha 16ng nhanh hon. T4p luyén cac bai tap chuyén mén cé thé lam
tang su phdi hop hoat dong giita cac ving ndo khac nhau, do d6 hoan thién su phéi hop véi
cac nhom co hudng tng cling nhu co d6i khang.

III. PAC PIEM SINH LY CUA SU PHAT TRIEN CAC TO CHAT VAN PONG

Trong qué trinh tap luyén thé duc thé thao c6 hé thong, tit ca cac td chat thé luc déu
dugc phat trién. Stc nhanh, sttc manh, sic bén déu c6 nhiéu co sé sinh Iy chung. Vi vay,
hoan thién té chat van dong nay bao gid ciing kém theo su hoan thién t6 chat van dong
khac. Hién tuong ndy con goi 14 sw di chuyén dwrong tinh cac t6 chat van dong. Hién tuong
di chuyén duong tinh thudng xuat hién 16 trong thoi ky moi tap luyén c6 hé thong. Trong
cac bai tap thé lyc, cac bai tap nham phat trién sitc bén c6 tac dung di chuyén duong tinh o
rét nhat ddi v6i cac t6 chat khac. Vi vy ma cac bai tap phat trién strc bén chung dugc coi 1a
bai tap co s¢ dé phat trién cac t6 chat khac va nang cao kha nang van dong chung.

Khi viéc rén luyén thé luc da dat dén mot trinh do tuong ddi cao, mot sb bai tap co thé
anh huoéng x4u dén sy phat trién ctia mot té chat nhat dinh. Vi du, tap luyén phat trién stre
manh kéo bang ta c6 thé anh hudng x4u dén sirc nhanh va sttc bén. hién trong nay goi 1a sw
di chuyén am tinh. Nhu vy trinh d6 phat trién cac to chat cang cao thi sy di chuyén duong
tinh cac t6 chit cang han ché, no co thé trd thanh di chuyén am tinh, can tré su phét trién
cua céc to chat khac.

Khi ngimg tap luyén mot cach hé thong, cac to chat van dong ciing nglmg phat trién va
sau mdt thoi gian nhét dinh lai tro vé trang thai ban dau.

Tbc d6 thoai hoa cua td chat van dong phu thudc vao nhiéu yéu td:

- Trinh d0 tap luyén

- Pic diém c4 nhan
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- Mirc hoat dong co bép trong lao dong va sinh hoat

Ngay sau khi ngimg tap luyén, cac to chat giam rat nhanh, sau d6 téc do giam s& cham
dan. trong cac t6 chit van dong, sirc nhanh giam sém nhét, sau d6 dén stcc manh va cudi
cung 1a stc bén.

Céc tb chat van dong ting giam khac nhau trong mot ngay. Su dao dong c6 thé dén 15-
30%. Sy dao dong trong ngdy cua tb chat thé lyc 1a biéu hién cua hién twong nhip sinh hoc.
Trong cac t chat van dong, stc manh dao dong nhiéu nhit trong ngdy, sitc nhanh va sirc
bén ciing c6 dao dong nhung yéu hon. Thuong thuong cac t6 chit thé luc giam nhiéu nhat
trude khi di ngl va sau khi ngi diy. Ngoai nhip ngay dém, cac t6 chat thé lyc con bién ddi
theo cac nhip sinh hoc khac nhu thang, ndm va nhiéu nim.

Chwong 4
DAC PIEM CAC TRANG THAI SINH LY CUA CO THE XUAT
HIEN TRONG HOAT PONG THE DUC THE THAO

I. TRANG THAI TRUOC VAN PONG VA KHOI PONG
1.1. Trang thai truwéc van dong

1.1.1 Khé&i niém

Trang thai trude van dong 1a trang thai dac biét cua co thé xuét hién trong mot hoat
dong thé thao (thi dau, tap luyén). Cac qua trinh sinh 1y c6 thé xay ra trudc khi bat dau van
dong vai gio, vai ngdy, tham chi nhiéu ngay.

1.1.2. Péc diém ciia bién doi trong trang thdi truéc vin dong

Céc bién doi X4y ra trong co thé trudc van dong rit da dang va xuat hién & hau hét cac
chtrc ning co thé. Cac bién doi thudong gap 13 ting cudng hung phin cia cac trung tim than
kinh, ting cuong trao doi chat, ting nhip tim va trao doi khi, ting than nhiét.

Murc d6 bién d6i chirc ning trong trang thai trudc van dong phu thudc vao tinh chat
cta cudc thi dau sép téi, diéu kién tap luyén va thi dAu, thai d6 va trinh do tap luyén cua
van dong vién. O cac van dong vién co trinh do cao, cac bién doi trudc van dong xay ra sat
ngay thi ddu hon va nhiéu khi manh hon so v&i van dong vién c6 trinh d6 thap.

Nhitng bién dbi trude van dong 1am cho co thé hoat dong & mirc gan véi van dong hon
va giap cho viéc thuc hién hoat dong duoc dé dang, su thich nghi v4i van dong xay ra
nhanh hon.

Su bién do6i chirc nang trude van dong xay ra theo co ché phan xa c6 diéu kién. kich
thich c6 diéu kién 1a y nghi vé su van dong sép to1, hinh anh san van dong hoac céc yéu tb
khac.

Mirc d9 va tinh chat ciia nhing bién d6i trudc van dong thuong tuong ting véi nhimng
bién dbi xay ra trong van dong. Vi du, truée khi chay cu ly ngin nhip tim s& ting nhiéu hon
true khi chay cy ly dai, vi trong chay cu ly ngdn nhip tim sé& ting cao hon trong chay cu ly
dai.
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1.1.3. Cac logi trang thdi trudc vdn dong: c6 3 loai
* Trang thdi sdn sang: trong trang thai nay, hung phin cta hé than kinh ting 1én vira phai,
cac bién d6i vé chtrc ning dinh dudng va van dong twong ng véi hoat dong sip téi. Cam
xuc cua van dong vién hung phan vira phai, ham muén thi d4u, trang thai sén sang dam bao
cho co thé hoat dong tt nht trong thi d4u.
* Trang thdi bon chon (trang thai sét trude van dong). Trong trang thai nay van dong vién
hung phin qua muc, d& bi kich dong. Nhitng bién ddi chirc ning xay ra manh, nhiét do co
thé tang cao. Tiéu hao ning lugng ciia co thé nhidu, mat sy can bang cta cac qua trinh than
kinh. Véan dong vién dé pham sai lam vé k¥ thuat va chién thuét thi d4u, anh huéng x4u dén
thanh tich thé thao, chi trir mot s6 van dong vién co6 loai hinh than kinh manh thi sy hung
phan qua mirc méi khong 1am giam, ma nguoc lai, con ting thanh tich thi dau thé thao.
* Trang thdi tho o: 13 trang thai trudc thi ddu c6 qua trinh e ché chiém wu thé trong than
kinh. Su @c ché nay thuong xay ra sau khi hung phin qua manh trén gii han. Trong trang
thai thd' o, nhitng bién ddi chirc ning van dong va dinh dudng déu thé hién yéu, co su rdi
loan phéi hop gitta cac chirc nang, van dong vién co6 trang thai tram, budn, so thi diu, sg
giao tiép. Trang thai thd o lam giam sut thanh tich thé thao nhét 1a trong cic mén thé thao
c6 thoi gian thi dau ngan.
1.1.4. Cach khdc phuc trang thdi trwde vin dong
Céc trang thai trudc van dong co thé diéu chinh bang nhiéu bién phap khac nhau, phu

thudc vao dic diém cua trang thai va loai hinh than kinh cua van dong vién.

+ Cho van dong vién lam quen véi thi d4u, thi ddu thtr ndi bo, tdng khéi luong van dong
mot cach hop 1y. Giam hoat dong thé luc va chuén bi tot tAm sinh 1y trude ngay thi dau.

+ Mudn 1am tang hung phén than kinh thi cho van dong vién tham quan tép luyén, muén
giam hung phéan than kinh nén cho van dong vién vui choi giai tri.

+ Khéi dong tbt cling la bién phap diéu hoa trang thai trudc van dong, nén cho van dong
vién khoi dong bang nhimg dong tac gidng v4i dong tac trong thi dau.

+ Xoa bop manh & dang lay, lac, rung ciing 1am ting hung phén.

+ Giir vitng ché do sinh hoat trudc khi thi d4u.

Ngoai ra, van dong vién can phan tich diém manh, diém yéu cua ddi phuong dé tim ra
chién thuat thi dau.
1.2. Trang thai khéi dong
1.2.1. Khai ni¢m khoi dong

Khoi dong 1a thyc hién mot to hop cac dong tac chuan bi truéc mot budi tap luyén

hoc thi ddu thé thao. Khéi dong duogc sir dung dé rat ngin qua trinh thich nghi cua co thé
v6i van dong, chuyén tat ca cic chirc ning cua co thé tir trang thai yén tinh sang trang thai
van dong.
1.2.2. Cac loai khoi dong

Khoi dong gdm: khai dong chung va khéi dong chuyén mon
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- Khoi dong chung: gdm cac bai tap phat trién da dang, 1am ting qua trinh trao ddi chat,
kich thich than kinh trung wong, kich thich tim mach, ho hép.

- Khéi dong chuyén mén: tién hanh sau khoi dong chung. Gom cac bai tip twong Gmg voi
van dong co ban c6 nhi¢m vy chuan bi cho co thé thuc hién mot hoat dong chuyén mon cu
thé cho nén no phai twong ung vé dic diém co cau van dong vai tap luyén sip ti. Trong
khoi dong chuyén mén thudng c6 cac dong tac phdi hop k§ thuat phire tap va cac dong tac
chuyén mon véi dung cu chuyén mon.

No6i dung, thoi gian cling nhu khoang céach gitra kho1 dong va hoat dong chinh thire c6
thé rat khac nhau phu thudc vao hang loat yéu t8, nhu: dic diém cta hoat dong chinh thuec,
diéu kién moi trudng bén ngoai, trinh do va dic diém tdm 1y ctia van dong vién, y dd chién
thuat ctia huan luyén vién. Vé nguyén tic khoi dong phai vira di nhung khong gay mét moi
cho van dong vién, d6 1a khai dong trong vong khoang 10 - 30 phut, dén khi van dong vién
bt dau ra mo hoi. Khi nhiét 46 moi trudng bén ngoai qua cao (36°C trd 1én), khoi dong co
thé c6 anh huong x4u t&i thanh tich thi ddu trong cac cu ly dai.

1.2.3. Tac dung cua khoi dong
* Péi véi hé than kinh va ni tiét
- Tang cuong hung phan céc trung tam than kinh
- Tang cuong hoat dong ciia cac tuyén noi tiét
- Tao diéu kién t4i wu diéu hoa chirc nang trong van dong
- Cung cd cac phan xa van dong can thiét
* Péi voi chive ning tim mach, hé hip
- Tang thong khi phoi
- Tang toc do trao d6i khi giita phé nang va mau
- Tang tan s6 tim va thé tich tm thu
- Tang huyét ap
- Tang lwong mau chay vé tim
- Tang s6 luong mao mach.
- Tang dong mau dén tim, co, phoi
Toan bo cac tic dong néu trén nhim cung cip oxy tot hon cho t6 chiec, rit ngin qua
trinh thich nghi véi trang thai van dong cua co thé.
* Péi voi hé bai tiét
- Tang cuong qua trinh bai tiét mo hoi
* Péi voi than nhigt
- Lam tang nhiét do co thé
* Péi voi hé vin dpng
- Tang khé ndng co rut cua co
- Tang tdc do phan tmg hod sinh trong co
- Nang cao kha nang dan hoi ctia day chang va khép
- Tang d6 linh hoat va tiét dich & khop
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Céc tac dong néu trén lam tang kha nang hoat dong cua by may van dong va ngan ngua
chan thuong.

II. TRANG THAI BAT PAU VAN PONG
2.1. Khai niém

Trang thai bt diu van dong 13 giai doan dau tién cta nhitng bién ddi chirc ning trong
hoat dong thé Iyc. V& ban chat, trang thai bat dau van dong la giai doan thich nghi cia co
thé v6i nhitng yéu cau cao cia van dong.

2.2. Cac qua trinh xiy ra é trang thai bit diu van dong

Trong qué trinh bat dau van dong, tirng chirc ning cling nhu toan bd co thé cd nhiing
bién doi dang ké nhim dam bao cho viéc thuc hién hoat dong co bép. Toan bg nhirng bién
d6i @6 déu nham muc dich 13 tim ra mot mirc hoat dong phdi hop méi, phi hop véi yéu cau
ctia van dong. Vi vay, trong trang thai bat diu van dong xdy ra cac qué trinh sau:

1. Bién doi su diéu khién than kinh va than kinh thé dich doi véi chirc nang van dong va
dinh duwdng phit hop véi yéu cau vin dong.
2. Xdc dinh co cdu dong tdc (téc do, luc, nhip diéu, tinh chat, hinh thuee....) phu hop voi
nhiém vu van dong.
3. Néng cao cdc chire nang dinh duéng (tim mach, hé hdp, trao déi chat, diéu nhiét...) dén
mike can thiét @é dam bao nhu cau dinh dudng cia vin déng.

Céc qua trinh néu trén xdy ra dong thoi va lién quan hitu co voi nhau. Sy bién ddi trong
qua trinh nay tao diéu kién dé qua trinh kia c6 thé tién trién mot cach thuén loi.

Su bién ddi chuc nang trong trang thai bt dau van dong tuan theo mat $6 qui luat sau:

- Sy bién doi ting cuong cac chirc ning xay ra khong dong bd, cac chiic niang van dong
bién d6i nhanh hon so véi cac chirc ning dinh dudng. trong mot chirc ning, cd chi sb bién
d6i nhanh, ¢6 chi sé bién ddi cham. Vi du: tan sd tim tdng nhanh hon so v&i luc co bop,
thong khi phiit ting nhanh hon so v&i hip thy oxy...

- Téc dd bién doi cac chic nang sinh 1y ty 1& thuan véi cuong do (cong suit) hoat dong.
Cong suat hoat dong cang 16n thi su ting cudng chirc ning ban dau xay ra cang nhanh.

- Thoi gian cua trang thai bat dau van dong ti 1é nghich véi cong suat van dong. Vi du,
trong chay marathon, thoi gian dé dat duoc mirc hap thu oxy can thiét 1a 7-10 phut, chay
1.500m thi thoi gian d6 1a 1,5 - 2 phat.

- Trong trang thai bat dau van dong, cac chirc nang sinh 1y bién dbi khong déu. Ngay sau
khi xudt phét, cac chtrc ning dugc ting 18n rat nhanh, sau d6 su ting cudng do6 s& cham dan.
Hién tuong ting cudng khong déu thé hién 16 nhét trong cac chic nang dinh dudng. Vi dy,
su bién d6i tan sd tim khi hoat dong voi cong suat 1000 kgm/phut, & hai phit dau mach
ting tir 90 - 150 lan/phat, sau d6 tir phut thr 2- phat 8 mach chi ting tir 150 1én 170
lan/phit. Trén co so qui ludt ting cudng khong déu, ngudi ta chia trang thai bat dau van
dong ra lam hai giai doan, 1a giai doan phat dong nhanh va giai doan phat dong cham.

- Su cung cip niang lugng trong trang thai bat dau van dong chii yéu do qué trinh yém khi
dam nhiém, bao gdm ning luong tir hé photphatgen va hé lactic, va nhu vay sé tao ra no
dudng. Do hoat dong cua hé tim mach va ho hép l1a nhiing hé dam nhi€ém viéc van chuyén
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oxy dén co, thich nghi voi van dong twong dbi cham, nén vao thoi ky dau cia bat ky hoat
dong thé luc nao co bap ciing duge cung cap ning lugng bing phan giai ATP va CP, hoic
phan giai dudng yém khi tao axit lactic va nhu vay s& tao ra su no dudng.

2.3. Cue diém va hé hip lan 2

2.3.1. Khdi ni¢m

Trong nhitng hoat dong thé liwc cing thing kéo dai, sau khi bit dau hoat dong dugc vai
phut, trong co thé van dong vién c6 thé xuat hién mot trang thai tam thoi dac biét goi la
“cuc diém”.

2.3.2. Biéu hi¢n ciia cwc diém

- Biéu hién chu quan la: cam gidc tirc tho, chong mat, danh tréng nguc, dau & bung va &
co, mudn bo cudc.

- Céc biéu hién bén ngoai la: thd nhanh va nong, mach nhanh, ham lugng co, trong mau
tang, 40 ph ciia mau giam, mod hoi ra nhidu. Do d6 su phdi hop dong tac va kha ning van
dong ctia van dong giam sut tam thoi.

2.3.3. Nguyén nhén ciia trang thdi “cwe diém”

Do su hdn loan diéu hoa chirc nang tam thoi do nhu cau oxy cua co hoat dong rit cao
ma kha niang dap tng cta hé van chuyén oxy khong kip thoi. Vi vay cac san pham trao d6i
chat yém khi bi tich tu lai trong co va mau ting, gy ra nhitng bién d6i xau néu trén.

2.3.4. Cdch khic phuc “cwc diém”

Véan dong vién phdi cé nhiing nd luc y chi rat 1on. Néu van tiép tuc hoat dong, “cuc
diém” s& chuyén sang mot trang thai dé chiju, ho hép tro lai binh thuong, do sau ho hép tang
1én, nhip thd giam, nhip tim giam, ham lugng CO, trong mau va khi thé ra giam, d6 pH
mau ting 1én, mo hoi ra nhiéu.

Trang thai dé chiu ndy goi 14 “ho hap 1an thtr 2” hay con goi 1a hién tugng “thoat cuc
diém”. N6 chung to co thé da tim ra duoc sy phdi hop chirc ning thich hop va da huy dong
duoc kha ning ctia minh dé dap ng lai nhiig yéu cau cao cua van dong.

“Cuc diém” hay xuét hién & nhitng ngudi tip luyén kém hay khoi dong khong day du.
Thoi diém xuét hién cuc diém phu thudc vao cong suét va thoi gian hoat dong.

Dé thoat dugc cuc diém cé hiéu qua khi van dong thi trong qua trinh tap luyén, huan
luyén vién phai huéng dan cach thd cho van dong vién. Du tip luyén & cuong do nao ciing
phai tdp ho hap bang miii, tranh ho hip bang miéng. Nhat 13 trong giai doan cuc diém, néu
ho hip bang miéng s& gy ra nhimg hi¢u qua x4u nhu: phoi bi ciang dot ngot, hoanh cach
mo bi sa, co thé mit can bang, ngudi bun run nén nao khoé chiu, néu thoi tiét lanh thi hay
dan dén viém phoi. Trong giai doan thoat cuc diém c6 thé hit vao sdu bang miii roi tho ra
manh bang miéng.

Ngoai ra, khi luyén hé hip phai cht ¥ dén sy phét trién cta co hd hip va hoanh cach
mo dé phdi hop hop 1y gitra ho hip bang nguc va ho hap bang bung.

III. TRANG THAI ON PINH
3.1. Khai niém

39



Trong hoat dong thé luc kéo dai, sau trang thai bat dau van dong, gitta co va nodi tang
hinh thanh mét su phéi hop t6i wu dé dam bao cac nhu cau dinh dudng cho van dong. trang
thai tuong ddi 6n dinh vé chuc nang khi thyc hién cac hoat dong thé luc wa khi véi cong
suét 1én hoac trung binh dugc goi la trang thai on dinh.

3.2. Cac loai trang thai 6n dinh
Trang thai 6n dinh c6 hai loai: 6n dinh that va én dinh gia.

i A
Mhu cau O [Fphit
2 4 B 24 28 28 Nghi ngo
Mhu cdu Oy phit B
e
1T 2 3 m o1 12
Hoat ddng (phit) Mghi ngoi

Hinh 4.1. Nhu cu oxy cta co thé (dudng chdm) va kha ning hip thu oxy
(ving gach chéo) trong on dinh that (A) va 6n dinh gia (B)

* Trang thdi én dinh thdt: xuit hién trong hoat dong thé luc v6i cong suét trung binh, khi
nhu cau vé oxy va cac nhu cau vé dinh dudng khac nho hon kha ning téi da cia co thé. Do
duoc cung cap oxy day du nén ning luong dé hoat dong chu yéu bang con dudng wa khi, no
dudng khong dang ke, cac chi tiéu sinh 1y khac déu duy tri & mot mie tuong ddi 6n dinh.
* Trang thdi én dinh gid: xuat hién trong nhitng hoat dong c6 cong suét 16n hodc dudi cuc
dai kéo dai. Do nhu cau oxy va nhu cAu vé trao ddi chét cao, ma cac chi tiéu sinh ly nhét 1a
hép thu oxy ciing duoc duy tri & murc toi da hodc gan téi da, nhung chua dap tmg du nhu
ciu cua co thé. Vi vay, trong on dinh gia, no dudng ting dan, ning lugng cung cip chu yéu
bang con duong yém khi. Hoat dong trong 6n dinh gia thuong khong kéo dai qué 1au.

Trong thuc té tap luyén va thi dau thé thao, van dong vién ludn cb ging ting téc hoic
tang cong suat hoat dong dé dat thanh tich thé thao cao hon, tirc 1a luén hoat dong & mirc
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trén tbi da ctia co thé nén khong xuét hién trang thai on dinh that. Vi vay, sau trang thai bét
dau van dong, trang thai tiép theo cua co thé van dong vién s€ 1a trang thai on dinh gia.
IV. TRANG THAI MET MOI
4.1. Khai niém trang thai mét méi

Hoat dong thé luc ngay ca trong nhitng diéu kién t6t nhat, ciing khong thé kéo dai mai,
dan dan xuét hién mot trang thai dac biét cua co thé, la mét moi.

Mét moi 1a trang thai sinh 1y c¢6 tinh chat hdi phuc cua co thé, xay ra do lao dong va tap
luyén quéa kéo dai hodc qua cang thang, lam giam sut tam thoi kha niang hoat dong cta co
thé.

4.2. Biéu hién ciia mét méi

Biéu hién chu quan 1 cam gidc mét moi, biéu hién khach quan 13 giam sut sd luong va
chat lugng hoat dong hodc phai nging hoat dong, giam chiic niang sinh 1y. trang thai nay
mat di sau nghi ngoi.

4.3. Nguyén nhan ctiia mét méi

Hoat dong thé luc rat da dang vé tinh chét va cong sudt, vi vay muc do tham gia ctia cac
co quan va hé co quan vao mdi loai hoat dong thé luc cling rat khac nhau nén nguyén nhan
gay mét moi ciing khac nhau.

Pé thuc hién mot loai hoat dong thé lyc nhat dinh, s& c6 mot co quan hoac mdt h¢ co
quan dam nhén vai tro cha yéu quyét dinh kha ning thyc hién hoat dong cia co thé, tirc 1a
quyét dinh sy xut hién cua trang thai mét moi.

Nguyén nhin gdy mét moi co thé khac nhau do dia diém phat sinh mét moi va co ché
mét moi. Pia diém gay mét moi co thé phat sinh ¢ ba nhém hé co quan:

1. Hé cac co quan diéu khién bao gom hé than kinh trung wong, hé than kinh dinh dudng
va hé ndi tiét — thé dich.

2. Hé cac co quan dam bao dinh dudng dam bao cho hoat dong thé luc, gdm hé tuan
hoan, ho hip, mau.

3. H¢ van dong gém bd may than kinh - co ngoai bién.

Hién nay mét méi trong hoat dong thé luc duoc giai thich bang bdn co ché:

- Mét méi do trung tdm than kinh. khi thuc hién bat ky mot hoat dong thé luc nio, cac
trung tdm than kinh, 12 co quan diéu khién cao nhat, déu c6 nhiing bién doi rd rét va xut
hién rat sém. Kich thich hodc @c ché cac trung tam than kinh véan dong, nhét 1a cac trung
tam & vo ndo déu c6 thé 1am ting hodc giam kha ning van dong. Sy mét moi & trung tAm
than kinh c6 thé xuat hién khi té bao than kinh hoat dong manh va kéo dai. theo Paplop, su
mét moéi nay la biéu hién cua tc ché bao vé trén gidi han phat sinh khi hung phén qua murec.
Ngoai ra, cac xung dong hudng tdm don di€u hodc cuong do manh di tir cac co quan thy cam
ngoai bién ¢ co, ddy chang, bao khop ciing co thé giy trc ché trén gidi han trong cac trung
tam than kinh.

- Mét méi do nhiém ddc cdc san pham chuyén hod. Trong hoat dong thé lyc, nhat 13 trong
cac hoat dong thiéu oxy véi cong suat dudi cuc dai, ning luong duoc cung cp cha yéu
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bang cach phan giai glucose yém khi. Qua trinh ndy tao ra mot luong acid lactic rat 16m,
lam giam d6 pH cua mau. Acid lactic va do ph 1am han ché qua trinh gluco phan, tic 13 han
ché viéc cung cip ning luong can thiét dé co co. Su tich tu acid lactic va cic san phdm
chuyén hoa lam giam kha ning hoat dong ciia co. Trong trudng hop niy, mét moi xuét hién
do co bi nhiém doc cac san ph'flm trao doi chét.

- Mét méi do thiéu oxy trong vin déng. Mét moéi trong hoat dong thé luc con duoc giai
thich bang co ché thiéu oxy. Su thiéu oxy lam cho céc té bao co ciing nhu té bao than kinh
bi r6i loan qua trinh oxy hoa cung cp ning luong, giy ra hién tuong trc ché trung tim than
kinh, tich ty acid lactic hodc can du trit ning luong do khéng tai tong hop kip thoi.

- Mét méi do can dy trit nang lwong. Co thé co cac ngudn du trit nang lugng chi yéu 1a
hé photphatgen (ATP va CP) ¢ trong co va duong glycogen, glucose chira trong co va gan.
Trong hoat dong thé luc véi cong suét toi da hodc gan t6i da, ham lwong ATP va CP giam
di dang ké. Glucose va dic biét 1a glycogen 1a chét chil yéu cung cip ning luong trong hoat
dong yém khi cling nhu ua khi. Glycogen trong co bi phan giai gin nhu hoan toan trong
hoat dong cong suat toi da va dudi tdi da. Vi vay, viéc can dy trir co chét mang nang lugong
dugc coi la mét trong cac co ché 1am xuét hién mét moi trong hoat dong thé luc (Schiff,
1968).

4.4. Cac giai doan phat trién ciia mét méi

M¢t moi trong hoat dong thé luc phat trién theo hai loai doan: mét méi c6 thé khic phuc
va mét moi khong thé khic phuc.

* Mét méi c6 thé khic phuc

Kha ning hoat dong khong bi giam sut 1 rét do thay d6i su phdi hop cua cac co quan
duéi tac dong nd luc cua y chi. Kha ning hoat dong co thé duoc duy tri bang cach thay doi
co ciu dong tac. Vi du, khi do dai budc chan giam do mét maéi thi tdc do chay c6 thé dugc
duy tri bang cach ting tan s budc chay trong mot thoi gian nhat dinh.
* Mét méi khéng thé khic phuc

Sau mot thoi gian khic phuc bang cach thay doi co cau dong tac, co thé khong tiép tuc
hoat dong, kha ning hoat dong giam dan dén ngirng hoat dong.
4.5. Pic diém mét méi trong cac loai hoat dong thé luc khac nhau

- Trong cac hoat dong c6 chu ky cong suét tdi da thuong kéo dai 10-30 gidy, mét moi
xuat hién rat nhanh. Dé hoat dong thé lyc loai nay, cac trung tdm than kinh phai hung phan
manh va nhanh nén trung tdm than kinh sém bi tc ché, ning lugng cung cap cho hoat dong
v6i cong suat toi da (ATP va CP) phan huy nhanh, sém can kiét.

- Trong hoat dong c6 chu ky cong suat dudi toi da, nhitng bién doi ¢ than kinh trung wong
c6 vai trd quan trong trong viéc phat sinh mét moi. Ludng xung dong hudng tim tir co quan
van dong dan dan gy tc ché hoat dong cta cac trung tAm than kinh. Mit khéc, hoat dong
v6i cong suat dudi toi da thuc hién ¢ diéu kién yém khi, thiéu oxy, no dudng 16n. cac san
pham trao d6i chat nhu acid lactic tich tu giy anh huéng xau dén trung tdm than kinh, giy
mét moi.
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- Trong hoat dong c6 chu ky v&i cong suit 1on, mét moi chu yéu phat sinh tir hé van
chuyén oxy ma chi yéu 1a tim. Ham lugng acid lactic trong co cao ciing 14 nguyén nhan
gay mét moi.

- Trong hoat dong c6 chu ky cong suét trung binh, kéo dai, mét moi do can du triv
glycogen, ngudn nang luong phai ldy tir oxy hod m& nén can mét lugng oxy 16n, lam cho
tim va hé ho hap phai 1am viéc & mirc cao kéo dai. Md hoi bai tiét nhiéu, c6 thé gy rdi loan
trao doi nude va mudi khoang giy mét moi.

- Trong cac hoat dong khong c6 chu ky cong suit bién d6i nhu cac mén béng, cac mén
thé thao ddi khang, doi hoi co thé phai tiép nhan va xtr 1y thong tin rit phirc tap. Vi vy,
nhitng hoat dong nay lam cac giac quan ciing nhu ndo phai 1am viéc ciang thang, chong xuat
hién mét moéi. trong mot s6 mon nhu bong da, bong rd, su thiéu oxy va tich tu cac san pham
trao doi chat dong vai trd quan trong trong mét moi twong ty nhu hoat dong c6 chu ky cong
suat dudi toi da.

- Trong hoat dong stirc manh va strc manh tbc do, mét moi xuat hién do tinh hung phén,
kha ndng co bop va tinh linh hoat cua co giam.

- Trong cic bai tap thé thao dung cu, doi hoi phai co sy phéi hop cac dong tac phirc tap
nén gay mét moi cho hé than kinh trung vong.

- Trong cic hoat dong tinh, co ludén ludén & trang thai cing, vi viy ludng xung dong
huéng tam di dén trung tdm than kinh s& rat manh. D¢ duy tri cang co tinh luc, té bao than
kinh phai tao ra ludng xung dong co tin sb cao. Do vay, kha ning hoat dong cua té bao than
kinh bi gidm sut rat nhanh. Ngoai ra, trong cac hoat dong tinh luc, mau luu thong kém do
cing co nén chén ép 1én cac mach mau. Vi vay, han ché viéc cung cap oxy va ddo thai cac
san pham trao doi chat.

V. PAC PIEM SINH LY CUA QUA TRINH HOI PHUC
5.1. Khai niém qua trinh hdi phuc

Sau khi nging hoat dong, & cac co quan va hé co quan xdy ra nhitng bién d6i dé dua co
quan d6 vé trang thai chirc ning trude khi van dong, cac bién d6i nhu vay goi 1a qua trinh
héi phuc. con trang thai cta co thé khi cac qua trinh hdi phuc dién ra dwoc goi 12 trang thdi
héi phuc.

Trong trang thai hdi phuc ctia co thé, cac san pham trao doi chét sinh ra trong van dong
duge dao thai, cac men va cac vat chat mang ning lugng bi tidu hao trong thoi gian hoat
dong co bap dugce hoi phuc. Hoi phuc khong nhing dua co thé vé trang thai ban dau ma
con ting kha ning chitrc phan cta co thé.

5.2. Pic diém trong qua trinh hdi phuc

- Qué trinh héi phuc ciia timg chirc ning ciing nhu kha nang hoat dong thé Iyc noéi chung
xay ra theo hinh 1an séng va khong déu.

- Cac chirc nang khac nhau, tham chi céc chi s6 sinh 1y - ho4 sinh khac nhau hdi phyc voi
tdc d6 khac nhau (hdi phuc khong dong bd). Vi du: sau hoat déng voi cong suit toi da,
huyét ap trd vé mirc ban du sau 6-8 phut, trong khi tan sb tim 6n dinh sau khoang 15 — 20
phat. Pbi voi cac chi tiéu sinh hoa, hdi phuc nhanh nhat 1a du trir O, va CP trong co van
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dong, sau do6 1a hoi phuc du trit glycogen trong co, gan va cudi cung 1a dy trir lipid va
protid cau truc.

- Toc d6 hodi phuc cta phan 16n cac chi tiéu sinh Iy ty 1é thudn véi cong sudt hoat dong.
Cong suat hoat dong cang 16n, nhirng bién ddi trong van dong xay ra cang manh, thi tbc do
hdi phuc cang nhanh. Vi du, giai doan hoi phuc sau hoat dong toi da chi vai phut, con hoi
phuc sau chay marathon c6 thé kéo dai vai ngay.

- Kha ning hoat dong thé lyc va nhiéu chtc ning lién quan véi kha nang hoat dong thé
luc cua co thé sau hoat dong véi cuong do 16n khong chi hoi phuc dén mirc trude van dong,
ma con vugt qua muc do, tao ra hoi phuc vuot muec.

Ché d¢, cuong d6 tap luyén nhimg budi cubi cing trudc thi ddu cd ¥ nghia vo cing to
16n quyét dinh trang thai sung strc ciia van dong vién, tan dung dugc co ché hoi phuc vuot
mirc trong qua trinh thi d4u.

Trang thai hoi phuc cua co thé sau hoat dong thé luc co thé chia lam 4 gial doan: hoi
phuc nhanh, hoi phuc cham, hoi phuc vuot muec, hoi phuc muon.

Céc giai doan hoi phuc ciing nhu thoi gian va tinh chat cia mdi mot giai doan c6 thé
bién dong rat khac nhau tuy thudc vao chirc niang va tinh chat van dong ciing nhu trinh do
tap luyén ctia mdi nguoi.

Bang 4.1. Thoi gian hoi phuc mét s6 chi tiéu sinh héa

Quaé trinh Thoi gian hoi phuc

- Hoi phuc du trit O, trong co thé tir 10 — 15 gidy

- Hoi phuc dur trit phi lactat trong co tur 2 — 5 phat

- Tra ng oxy phi lactat tir 3 — 5 phat

- Bao thai acid lactic tr 0,5 - 1,5 gio

- Trd no oxy lactat tr 0,5 - 1,5 gio

- Téi tong hop du trit glycogen trong co tr 12 — 48 gio

- Hoi phuc dy trit glycogen trong gan tor 12 — 48 gio

- Tai téng hop protit men va protit cdu triic tor 12 — 72 gio

Mk ban Jau Muc gt mire

T
Trd wé ke ban d4u

Hoat diing Hghi

Hinh 4.2. So d4 bién ddi chirc ning trong va sau hoat dong thé luc
thoi gian can thiét dé hoan thanh hoi phuc cic qué trinh sinh hoa
trong giai doan nghi ngoi sau hoat dong co cing thang
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Chuwong 6
PAC PIEM SINH LY LUA TUOI TRONG TAP LUYEN THE DUC
THE THAO

II. PAC PIEM PHAT TRIEN KHA NANG VAN PONG VA CAC TO CHAT THE LUC

Su phat trién kha nang van dong va cac td chét thé luc co lién quan chat ché vdi sy phat
trién cua co thé ndi chung va cia ting co quan ndi riéng. Ban than sy van dong ciing gop
phan quan trong trong phat trién co thé.

2.1. Sw phit trién bd may van dong va cac hoat dong don giin

- Trong qué trinh phat trién co thé c6 su thay thé mo sun bang mé xuong. Cung véi su
phat trién co thé, chiéu dai, chiéu day va bién d6i thanh phan hoa hoc ciia xuong ciing nhu
d6 bén ciia xuong ting lén. Tuy xuong trong dng xuong cling phat trién dan theo lira tudi.

- Su phét trién cta co phu thudc vao mirc d phat trién ctia xwong. Cung voi ltra tudi, khoi
lugng co ting dan. Trong 15 nim dau sy ting trudng cua co khoang 9%, 2-4 nam tiép theo
12 12%. Mbi nhém co hodc mdi co riéng 1¢ ciing phat trién khong dong déu. Phat trién
nhanh nhét 13 co chan, chdm nhét 13 co tay. Cac co dudi phat trién nhanh hon céc co co.

Céc dong tac dau tién cia tré thuong khong duoc phdi hop nhip nhang. Sau 1-1,5 thang
tré méi biét giit thang dau, sau d6 1an luot hinh thanh cac cir dong nim, giit cua tay. Vao
khoang thang tht 5-6, dtra tré bit diu nim do vat bang tay trong thoi gian nhit dinh. O thoi
diém nay tré bat dau hinh thanh kha nang duy tri tu thé ngdi; tir thang thir 6-8 xuét hién k¥
ning bo; thang 11-12 tré ¢ thé biét dimg. Ky ning, ky xdo dting va bo gitip bd may van
dong phat trién nhanh chong hon, ting cudng luc co bip va kha ning phdi hop dong tac cua
tre.

Mot trong nhitng ky ndng phuec tap 1a di, cang hoan thién d¢ dai budc chan cang dai.
Sau d6 tré bat dau tiép thu nhitng ky ning van dong phirc tap hon nhu chay, nhay, ném. Céc
dong tac don 1¢ cua ky nang chay xudt hién tir 2 tudi. K¥ nang chay hoan thién thé hién
ting d6 dai budc chan va giam thoi gian dit chan xubng dat, téc do chay ting dan. Kha
nang duy tri toc dd cao (strc bén téc do) ciing phat trién theo lira tudi.

K¥ nang nhay va ném doi hoi su phéi hop van dong, sicc manh va tdc do co co. Vi vay,
k¥ nang nay chi dugc hinh thanh khi tré duge 3 tudi va hoan thién dan. Sy ting truong
thanh tich nhay 16n nhit do dugc dén 13 tudi & nam va 12-13 tudi & nit. Dén 17 tudi, nhip
do tang truong thanh tich chay cham lai.

Céc cong trinh nghién cru thay rang, tir 8-19 tudi hang nim thanh tich bat nhay ting
duge 2 cm, tir 10-13 tudi 1a 4,5 cm. Sau do thanh tich nhay giam xudng. Tap luyén thé thao
c6 tac dung tdng thanh tich cia mon nay.

2.2. Su bién d6i kha niing van dong theo lira tudi
Hoan thién cic kha ning van dong trong qua trinh phat trién lira tudi xay ra dudi anh
huodng cua hai yéu td: truong thanh va hoc héi. Truong thanh - d6 1a sy hoan thién cac hé
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thng cua co thé do di truyén quy dinh. Con hoc hoi - d6 1a két qua cua cac tac dong gido
duc. Mdi quan hé gitra hai yéu t6 d6 co thé c6 dic diém khac nhau, c6 thé 13 trung tinh, hop
luc hodc dbi 1ap. Nhiém vu cua cac nha su pham la day céc diéu can day vao dung thoi ky
mAn cam cla qua trinh phét trién, va chinh diéu do tao diéu kién dé dat dugc sy tuong tac
cing hudng cta qua trinh trudng thanh va hoc tap. Do do, can chon cac bai tap thé duc c6
tac dung duong tinh dén qua trinh phat trién va truéng thanh. Néu chuyén mon hoa thé thao
qua sém ciing anh hudng dén viéc dat thanh tich thé thao cao & tudi truong thanh, dic biét
14 cAc mon stc manh va stc manh téc do. Vi du, khong nén tap cac bai tap thé hinh va céc
bai tp strc manh khéac khi chua két thiic qua trinh phat trién hé ning luong photphagen, cd
nghia 1a trudc 16-17 tudi.
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Lira tudi, ndm
Hinh 6.1. Céc thoi ky man cam ctia sy phét trién cac to chét thé luc

Kha niang van dong cia con nguoi phat trién manh & tudi thanh nién va giam dan & tudi
truong thanh. Pén mirc do nhét dinh diéu d6 dugc bu dap bang tap luyén va kinh nghiém,
dac biét cac mon co6 k¥ thuat phire tap.

2.3. Sw phit trién cac td chit thé lyc theo Itra tudi

Qua trinh hinh thanh va phat trién cac to chat thé luc ludn co quan h¢ chat ché véi su
hinh thanh ky ning van dong va mic do phat trién co quan va hé co quan cia co thé.

Sy phat trién t6 chat thé luc trong qua trinh truong thanh xay ra khong déu. Cac t6 chat
déu co giai doan phat trién nhanh va phat trién chdm. ngodi ra sy phat trién t6 chat van
dong con khong dong bd, mdi td chat phat trién theo mot nhip do riéng vao nhing thoi ky
khac nhau cta Ira tudi. Tap luyén thé duc thé thao c6 tic dung thiic ddy phat trién t6 chat
van dong.

2.3.1. Surc manh

Su phat trién sttc manh & tré em phu thudc rat 1on vao mic do phat trién xuong, co, day
chang.

Strc manh co bip c6 thé do tir khi tré 4 tudi. Do tudi ndy luc co va dudi ban tay tung
binh 5,22 va 4,61 kg; co dui 6,0 va 7,9 kg, co than minh 8,17 va 14,65 kg
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Trong qua trinh phat trién co thé, hé than kinh hoan thién dan, su thay ddi cAu tao va ban
chit hoa hoc cua co, khéi lugng va sttc manh cua co bép bién dbi dang ké. T 4 dén 20
tudi, khdi lugng co ting 1én 7-8 14n, strc manh tbi da ciia nhém co khac nhau ting 9-14 1an.

Strc manh ctia cac nhom co phat trién khong déu nhau, vi vay ty 16 sitc manh gitra cac nhom
co thay d6i tuy theo Itra tudi. Strc manh ciia cac nhom co dudi than minh, dui, co co ban chan
phat trién manh, trong khi nhém co dudi ban tay, cing tay va cd tay phat trién yéu. V& nguyén
tic, sttc manh cia co dudi phat trién nhanh hon sttc manh cia cac co co, cac co hoat dong
nhiéu thi nhip d6 phat trién nhanh hon.

Strc manh co bap phat trién v6i nhip d6 nhanh trong giai doan tir 13-16,17 tudi. Cac nim
sau do6 strc manh phat trién cham lai (néu khong co tap luyén ddc bict). Tuy nhién, co chan
c6 thé phat trién sitc manh ngay tir 12-13 tudi.

Chi s6 sirc manh tuong ddi (sirc manh trén 1kg thé trong) thi sirc manh phat trién nhanh
& tudi 6-7 dén 9-11 tudi, tham chi dén 13-14 tudi ddi voi cac nhém co dudi than minh, co
co ban chan.

2.3.2. Toc d@é

Téc do nhu mot t chat van dong duoc dic trung boi thoi gian tiém tang cua phan Gng,
tan sb va tdc do cua mot dong tac riéng lé. Trong hoat dong thé luc, toc do thuong biéu hién
mot cach tong hop.

Thoi gian phan tng & d6 tudi 2-3 khoang 0,5 - 0,9 gidy, dén 5-7 tudi 1a 0,3-0,4 giay,
13-14 tudi dat xap xi nguoi 16n (0,11 - 0,25 giay).

Sy phat trién thoi gian phan ting xay ra khong déu. Tir nho dén 9-11 tudi thoi gian phan
ung gidm nhanh, cic nam sau thoi gian nay cham. Vi vay, tap luyén co6 tic dung lam gidm
thoi gian phan tng ro rét, nhat 1 do tudi 9-12. Néu ¢ Ira tudi nay khong tap luyén dé phat
trién téc d6 thi nhitng nam sau hiéu qua tap luyén phat trién toc do s& rat han ché.

Téc do cua dong tac don 1é cling bién d6i rd rét trong qua trinh phat trién, & do tudi 13-
14 né xap xi voi ngudi 16n, sau d6 o tudi 16-17 hoi giam va & tudi 20-30 lai ting 1én. Néu
dugc tap luyén tdt, toc dd cua céc dong tac don 1¢ phat trién tot hon, hiéu qua nhét 1a tap
luyén dé phat trién toc d6 & tudi 9-10.

Tan s6 dong tac (trong 10 gidy) tir 4 - 17 tudi tang gap 3-4 1an. O tudi 11-12, tan sb dap
xe luc ké (khong tai) trung binh 1 20 14n/10 gidy ting dén 33 1an/10 gidy ¢ tudi 18-20.
2.3.3. Sirc bén

Trong qué trinh trudng thanh, stc bén ciing c6 nhitng bién d6i déang ké trong ca hoat
dong tinh luc va dong lyc. Stc bén tinh lyc duge danh gia bang thoi gian duy tri mot gang
stre tinh luc nao do6, chi sé ndy ting dan theo ltra tudi.

Tir 8-11 tudi, cac co dudi than minh (co lung) cé stc bén 16n nhat. tir 11-14 tudi stc
bén cac co dui va co cang chan lai phat trién nhanh va dat mirc cao hon. tir 3-17 tudi strc
bén trong dong tac treo, chdng trong thé duc co thé ting 1én tir 4-4.5 lan.

Strc bén dong luc thuong dugce danh gia thong qua kha nang hoat dong thé luc, cu thé
qua cac chi s6 hoat dong trén xe dap luc ké. O 8-9 tudi chi sé nay khoang 500 kgm/phut va
s& ting dén 2700 kgm/phut & tudi truong thanh.
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Stic bén dong luc ciing phat trién v6i nhip diéu khong ddng déu. Stc bén ua khi phat
trién manh & Itra tudi 15 dén 18 tudi, trong khi d6 strc bén yém khi phat trién manh tir tu6i
10-12 dén 13- 14.

Sy phét trién stc bén con ¢ thé danh gia théng qua chi s6 hip thu oxy t6i da (VO,
max). 7 tudi c6 VO, max khoang 1,30 lit/phut s& ting dén 3,50 lit/phut & tudi 16-17.

Strc bén cling bién d6i rat o rét dudi tac dong cua su tap luyén, khi 10 tudi, cac em
dugc tap luyén co suc bén cao hon céac ban cung lra khoang 14%, nhung & tudi 16-17 su
khac biét éy dat murc 50%.

2.3.4. Kheéo léo

Té chét khéo 1éo thé hién kha niang diéu khién cac yéu t6 luc, khong gian, thoi gian cua
dong tac. Yéu td quan trong cua su khéo 1éo 1a kha ning dinh huéng chinh xac trong khong
gian. Kha ning nay bat dau phat trién manh luc 5-6 tudi va dat muc phat trién cao nhat tir 7-
10 tudi, tir 10-12 tudi kha ning nay on dinh. Pén 16-17 tudi, kha ning dinh hudng trong
khong gian dat muc do cua nguoi 16n.

Kha ning dinh hudng thoi gian, tic 13 kha nang phan biét nhip diéu dong tac, phat trién
tir 7-8 tudi, dén 13-14 tudi thi dat mirc cua nguoi 1on.

Kha ning diéu khién vé luc cta dong tac & tré em phét trién déu va dén nim 15-17 tudi
la dat mirc hoan chinh.

III. CO SO SINH LY CUA HUAN LUYEN THE THAO THANH THIEU NIEN

Dic diém quan trong ctia cong tac hudn luyén thé thao cho thanh thiéu nién 13 qua trinh
huan luyén dién ra trén co thé dang phat trién. Diéu d6 chimg t6 cong tac huan luyén cho
lira tudi nay rat phirc tap va doi hoi phai nim ving cac dic diém ltra tudi ciing nhu ap dung
phtt hop muc tiéu va ndi dung huan luyén.

Trong hudn luyén thé thao ddi v6i thanh thiéu nién, khong chi can quan triét cac dic
diém sinh 1y Iira tudi ma con nim viing cac dic diém tam Iy. Do d6 dic diém tim - sinh Iy
Ira tudi dugce xem xét mot cach hitu co trong huan luyén thé thao thanh thiéu nién.

Trong hudn luyén thé thao can phai dic biét quan tdm dén su phu hop giita lugng van
dong tap luyén véi mirc do phat trién tim - sinh 1y cia cac em. Luong van dong cuc dai hay
qua muirc déu gy anh huong dén sy phat trién hodc co thé gay réi loan bénh 1y.

DPdi véi Ira tudi nay, tap luyén noéng voi, rut ngén giai doan, stir dung céc bai tap chuyén
mon han hep ciling ¢ thé giy anh hudng x4u. Vi vay nhirng bai tap phat trién toan dién, voi
sb lugng van dong tdi wu phai duoc uu tién st dung trong huin luyén thé thao ¢ ltra tudi
nay.

Kha ning van dong cta co thé thanh thiéu nién ciing tuan theo nhiing dic diém Iia tudi.
Giai doan thich nghi v&i van dong cua tudi thanh thiéu nién ngin hon so voi nguoi 16n. Tuy
nhién, van dong vién ltra tudi ndy cling phai khai dong day du va ky dé dé phong chan
thuong va dam bao phat huy hét du trir chirc ning.

Trang thai on dinh cta van dong vién tudi thanh thiéu nién noéi chung ngin hon nguoi
16n. Vi du, thue hién bai tap cong suat trung binh (30-40 phut trén xe dap luc ké), trang thai
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6n dinh cila cac em 14-15 tudi kéo dai 20-22 phit, van dong vién 25-26 tudi kéo dai 30-32
phut. Dy trit dudng huyét cia van dong vién tré giam sém hon so véi ngudi 16m.

Qua trinh mét moi cua van dong vién thanh thiéu nién cling phu thudc vao dac diém lra
tudi va dugc thé hién ¢ hai mit. Do 1a, trong giai doan m¢t modi, kha ndng van dong noi
chung va nhitng chi s6 riéng nhu tan sé dong tac, strc manh, d6 chuan ... giam rd rét so véi
ngudi 16n. Mét moi cua thanh thiéu nién xuét hién ngay ca khi méi truong bén trong co thé
moi chi cé nhimng bién dbi twong d6i nho.

Lura tudi cling anh hudng dén tinh chit ciia qua trinh hdi phuc sau van dong. Sau cac bai
tap yém khi thoi gian ngén, sy hoi phuc x4y ra nhanh hon ngudi 16n. Vi du, trong hoat dong
cong suat toi da, cac em 11-14 tudi mic hoi phuc kha niang hap thy oxy & phut thi 12-14,
ngudi 16n dén dén phut 16-18 mai hoi phuc.

Sau céc bai tap kéo dai phat trién st bén, su hdi phuc cua tré em lai chdm hon so véi
nguoi lon.

IV. PAC PIEM SINH LY CUA NGUOI CAO TUOI VA TAP LUYEN THE DUC THE
THAO

Cung v6i sy phat trién kinh té - van hoa - xa hoi, sé lugng ngudi cao tudi ngy cang
chiém ty 1€ cao va xuat hién mot sé bénh thuong gap ¢ ngudi cao tudi nhu tim mach, ho
hap, khép, tiéu dudng.

Muc dich tap luyén thé duc thé thao & ngudi cao tudi 1a nham duy tri kha ning van
dong, nang cao suc khoé, kéo dai tudi tho. Vi vay hinh thirc va ndi dung tap luyén cua
ngudi cao tudi cé nhirng dic diém riéng. Viée t6 chirc tip luyén cia ngudi cao tudi can phai
tién hanh dya trén cac dic diém sinh 1y riéng cua ltra tudi.

4.1. Phan loai Iira tudi

Trén quan diém sinh 1y thé thao, nhitng nguoi cao tudi cé thé chia ra lam 3 do tudi:
- Tudi trung nién: 45 — 59 tudi;

- Tudi gia: 60 — 74 tudi;

- Tubi 1d0: 75 tudi tro 1én.

Céch chia nay co tinh twong d6i, vi tudi Iy lich va tudi sinh hoc cua con ngudi, nhét 1a
vao d6 tudi ndi trén co thé sai 1éch nhau rat rd rét. Nguoi cao tudi, do nhitng bién d6i vé ciu
tao va chuc nang, co thé gia hodc tré hon tudi khai sinh ctia minh. Vi vay, trong td churc
luyén tap thé duc thé thao, tot nhit 1a nén phan chia to tap luyén theo trinh do thé luc cu thé
clia nguoi cao tudi.

4.2. Nguyén nhin va cac quy luit ldo héa cia co thé

Qua trinh 130 hoa la qua trinh ty nhién cta su séng, dac trung cho toan b sinh vat.
Céc nha khoa hoc hién nay cho rang, sy hod gia ctia co thé dugc coi 1a két qua tac dong cua
nhiéu yéu t6 khac nhau. qua trinh hoa gia xay ra trong toan bd co thé, tir té bao dén to chirc
va co quan véi cac mirc do khac nhau, lam giam sut kha niang tu diéu chinh va thich nghi
ctia co thé. O tudi gia, qua trinh di hoa ngdy cang chiém wu thé, su dong hoa cac chat giam
di. Nhitng bién dbi trong hé than kinh va noi tiét c6 vai tro rat quan trong trong su hod gia
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clia co thé. trong tudi gia, co thé ciing hinh thanh nhiing co ché thich nghi méi, dam bao
cho co thé co thé hoat dong va ton tai & mot trang thai 6n dinh méi.

Qua trinh hoa gia xay ra khong dong bo va khong dong thoi. Co bo phan gia trude, b
bo phan gia sau, ¢ bo phan gia nhiéu, c6 bd phan gia it.
4.3. Nhirng bién ddi hoa gia caa co thé
Sw hod gia ciia hé than kinh

- Trong qué trinh hoa gia, trong lugng cua ndo giam dan. Lac 85 tudi, trong lwong nio
giam xudng con 1.180 -1060 g, & tudi 25 trong lwong ndo khoang 1.400 -1.260 g. Kha ning
cam thu cua ndo nguoi gia giam (thi lyc va thinh giac...).

- Sy dén truyén xung dong than kinh ¢ ndo ngudi gia giam lam cho viéc hinh thanh cac
phan xa cham va yéu hon.

- Céc qué trinh hung phan va trc ché trong hé than kinh mat can bang, do linh hoat than
kinh ciing giam. Viéc hinh thanh dinh hinh dong luc & ngudi gia can thoi gian dai, kha ning
ngoai suy giam.

- Vé tam ly, nguoi gia dé bi kich dong, kha ning tap trung cha ¥ va tinh 6n dinh cam xuc
déu giam.
Suw hod gia cua hé tim mach

- O tudi gia, trong luong tim ciing giam. Tinh hung phan, dan truyén va co bop ciia tim
déu giam dan trong qué trinh hoa gia. S6 luong ty lap thé, ham luong glycogen, ciing nhur
kha ning tai tao cac chit cao ning nhu ATP va CP cua co tim déu giam.

- Nhip tim ¢ nguoi gia cham hon so véi tudi trung nién do hoat tinh ctia nat xoang giam, vi
vay thé tich tam thu va thé tich phut cua tim giam. O ngudi tudi 60 — 80, thé tich tAm thu co
thé giam 23% va thé tich phit giam 24% so véi tudi trung nién.

- Cac dong mach nhé ngoai bién bi co hep lam tang strc can ngoai bién. Cac dong mach bi
xo ctng. Nhirng bién d6i cia mach mau 1am tim phai hoat dong cing thang hon dé co bop.

- Huyét ap dong mach tiang dan theo tudi, nhung khong vuot qua gidi han sinh 1y (160/95
mmhg).

Nhu vay, ¢ tudi gia, trang thai chirc ndng ctia h¢ tim mach xau di, tiém nang cua tim
giam. Piéu d6 han ché kha ning thyc hién gang sic clia ngudi c6 tudi trong tap luyén thé
duc thé thao.

Sw hod gia ciia hé hé hdp

- Vé cu tao, do Xxuong léng nguc bi voi hoa, co hd hép teo lai, lam cho kich thudc 16ng
nguc va do gidn nd cua 1ong nguc giam di.

- CAc té bao ciia duong ho hap va ctia phoi déu bi xo hod, phé nang giam dan hoi.

- Dung tich séng sau tudi 60 giam gan 2 lan so véi tudi thanh nién. Tan s6 thé tang 20-
30% va d6 sau ho hap giam, hap thu oxy giam.

- Kha ning ua khi ciia co thé giam di khi tudi cao. VO, max ¢ ngudi 60 — 70 tudi giam
xudng con 45 — 50% muc hap thu & tudi 20-30.
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- Kha ning thod méan nhu cau oxy trong van dong cua nguoi gia giam, dong thoi kha nang
no dudng giam, vi vady ham lugng acid lactic trong mau nguoi gia trong hoat dong cang
thang tang it hon.

- Thot gian nhin thd & nguot gia giam, kha nang chiu dung no dudng kém. Thong khi
phoi ti da giam rd rét, vi vay ngudi gia hay kho tho.

Su hod gia cua trao doi chat va nang lwong

- Cung v&i tudi gia, cudng do trao d6i chat va ning luong giam dan, diéu nay biéu hién
qua sy giam hap thu oxy. O ngudi gia, su phan giai duong phan yém khi giam, ham luong
duong trong gan va co giam. Su trao dudng kém dan do sy diéu tiét adrenalin va insulin bi
mat can d6i, vi vdy ham luong duong trong mau khong 6n dinh.

- Trao d6i dam, m& c6 nhiéu bién doi.

- Kha ning huy dong ning luong duy triv giam xudng, trong van dong hay gip hién tuong
giam duong huyét hon.

Sw hoa gia cua cac 16 chat van dong

Tudi gia ¢6 anh hudng ro rét dén strc manh co. Strc manh cta co giam sut véi1 muce do
rat khac nhau. Vi du, tir 20 dén 50-60 tudi, sirc manh tdi da cua co co ban tay, co dudi céng
tay va vai giam it. Trong khi d6, sttc manh céc co khac bat dau giam tir tudi 30-35. Strc
manh ciia tvong dbi cia co giam rd rét do trong lugng nguoi gia thudng tang lén.

Strc nhanh 13 t6 chat giam rat sém cung véi tudi tac. Strc nhanh giam sut nhanh 13 do
giam tinh hung phén ciia cac trung tim than kinh va cia co.

Strc bén gidm sut & tat ca cac loai stc bén dong lyc va suc bén tinh luc, stc bén chung,
sttc bén chuyén mén, nhung v4i mic do khac nhau. Tir 18 dén 40-50 tudi, strc bén tinh luc
trong ddi 6n dinh. Sau d6 giam dan va dén 58-65 tudi giam xudng con khoang 75% murc
tudi thanh nién. Con strc bén dong lyc giam sém hon va nhiéu hon.

T4 chat khéo 1éo giam rat 16 cung véi Ira tudi. Kha ning phdi hop va diéu khién dong
tac, cam giac lyc co déu giam sut.

4.4. Co s6 sinh 1y tip luyén thé duc thé thao ciia ngudi cao tudi

Ché d6 van dong hop 1y va tap luyén thé duc thé thao 14 nhitng yéu té cuc ky quan trong
d6i v6i viéc duy tri stric khoe va kéo dai tudi tho ctia ngudi cao tudi. O tudi gia, tiéu hao
ning luong cho hoat dong ging stc co bip ting 1én. Ngay tir tudi 40-45, hap thu oxy cho
1kg/m hoat dong ctia ngudi gia da cao hon, bién d6i tuan hoan, ho hap manh hon so véi
tudi thanh nién.

Cung véi tudi tac, kha ning ging suc téi da giam xudng. Dong thoi véi sy giam cong
suat van dong t6i da, cac chirc nang dinh dudng trong van dong t6i da & nguoi gia giam. Biéu
hién: nhip tim, ham luong acid lactic, hap thu oxy va céac chi s6 khac déu thip hon. Do d6
lam giam kha ning hoat dong thé lyc t6i da & nguoi gia.

Qua trinh thich nghi v&i van dong (trang thai bat dau van dong) cta ngudi gia kéo dai
hon. O thanh nién, qué trinh nay thuong kéo dai 1-2 phut thi & ngudi gia c6 tudi 1a 3-4 pht.

O ngudi gia, trang thai 6n dinh trong van dong dugc duy tri ngan hon. Mét moi trong
van dong xuat hién sém hon va xuét hién d6t ngot hon.
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Thoi gian hoi phuc sau hoat dong thé lyc tdi da kéo dai hon mic du d6 16n cua hoat
dong d6 da thip hon nhiéu so voi thanh nién. Nhitng bién d6i dinh dudng nhu nhip tim, hap
thu oxy trong trang thai hdi phuc xay ra yéu hon, vi vy ma qua trinh héi phuc ciing bi kéo
dai hon.

Do kha ning hoat dong thé lyc néi chung bi giam sit, nguoi gia nhay cam hon véi
nhirng thay d6i cua lugng van dong nhu cudng do, khéi luong, thoi gian nghi giita quang. ..
dé thuc ddy qua trinh hdi phuc sau hoat dong ¢ ngudi gia can phai st dung dén xoa bop, cac
bai tap thd, nghi ngoi hoan toan voi thoi gian nghi dai.

Tac dung x4u cua su thiéu van dong & nguoi gia thé hién rd hon. Thiéu nang van dong
khong nhitng c6 tac dung xau d6i v6i hé than kinh — co ma con anh hudng dén chirc ning
tuan hoan, mau va ho hap, dan dén nhiing rdi loan vé tam 1y — than kinh.

Kha ning tp luyén ning cao cic t chét va trang thai sirc khoé ctia nguoi gia néi chung
kém hon. Viéc hinh thanh k¥ ndng ky xdo van dong dién ra cham. Tuy nhién néu tap luyén
thuong xuyén va dam bao dung nguyén tic thi van c6 tac dung trong phat trién thé luc.

Dbi voi nguoi gia, tot nhit nén st dung cac bai tdp co chu ky, cong suit trung binh,
nhu di bo sirc khoé, chay stc kho¢, di xe dap, boi, cac bai tap phat trién chung tay khong
hoac c6 dung cu.

Nguoi gia nén tranh cac bai tap tinh va cac bai tap co trong tai 16n, nhu cac dong tac
treo, chong, cac bai tip ta, cac bai tip nin thé ging sirc, hodc cac bai tap co tu thé khong
binh thuong va khong an toan nhu trong chudi, cti gap than.

CAU HOI THAO LUAN
1. Tir co s6 sinh tm 1y ctia thanh thiéu nién, trong huan luyén TDTT cin chua ¥ nhitng dic
diém gi?

Chwong 7
PAC PIEM SINH LY CUA CO THE
O MOT SO MON THE THAO

I. PAC PIEM SINH LY CO THE TRONG MON CHAY
1.1. Pic diém chung ciia mén chay ngin

Chay ngén c6 cac cy ly 60 m, 100 m, 200 m. Ky thuat dong tdc mang tinh dong luc, co
chu ky, & cudng do tbi da. chil yéu dé phat trién téc d6 va strc bén tde do.

Piac diém chung vé ky thuat chay ngén 1a tdc dd cao nhit, cuong do 16n nhat va thoi
gian ngén nhét. Thanh tich phu thudc vao tde do phan xa, su tang tdc, nang luc duy tri tde
d6 cao va chat luong k¥ thuat tét.

1.1.2. Pic diém sinh Iy co thé trong chay ngin
* Hg thin kinh

- Do hoat dong thay nhau giira co d6i khang va co co rt nén qua trinh than kinh c6 tinh
linh hoat cao
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- Qua trinh hung phan chiém uvu thé, bdi vi tc 6 chay nhanh nhat va cuong do cao nén
co quan thy cam ban thé bi rung dong rat 16n va truyén vé vo ndo lién tuc, gdy nén su hung
phén cao & trung tim van dong.

- Té bao than kinh vo ndo dé bi mét moi nén khong thé duy tri téc d6 van dong cao trong
thot gian dai.

* Co quan vdn dong
Do qua trinh hung phén co be"tp cua van dong vién cao, doi hoi chirc nang hoat dong co
quan vin dong ciing rat cao, thoi tri co bap ngin, thoi tri co dbi khang va co co gan gidng
nhau. Hay noi cach khac, co co — gidn vé6i téc d nhanh va lién tuc.
* H¢ ho hdp

- Tong nhu cau oxy cho hoat dong khong 16n do thoi gian ngan. Vi du, chay 100 m chi
can 8-10 lit oxy. Song nhu cau oxy trong mét don vi thoi gian lai rt 16n. No dudng chiém
95-98% nhu cau oxy.

- Thuong s6 ho hap rat cao: do no oxy cao, oxy hit vao it nén thuong sé hd hap dao dong
10-20.

- Tan s6 ho hap, 6 sau ho hip va thé tich ho hap hau nhu khong thay doi. Sau khi nging
hoat dong, cac chi s6 ho hap lai tang 1én. Tan s6 ho hap dat 35 lan/phut, thong khi phut cd
thé dat 70-80 lit/phut.
* He tudn hodn

- Tan s6 tim khi chay 140- 160 lan/phut. Sau khi két thic ting dén 200 lan/phit.
- Huyét 4p t6i da khi chay 150-180 mmhg, c6 thé ting dén 200 mmhg. Huyét ap tdi thiéu
khong dbi hodc giam.
- Thé tich luu thong 8-10 lit/phit.
* Mau
- Glucose trong mau tang

- Acid lactic khi chay khong cao, nhung sau chay ting dén 5-8 mmol/lit.

- Hormon adrenalin va nor-adrenalin tang cao.
* Ning lwong: chu yéu do phan giai ATP va CP cung cép.
1.1.3. Thoi gian héi phuc

Néi chung thoi gian hdi phuc tuy thudc vao thdi gian, cu ly chay. Néu chay véi thoi gian

3 phut véi cong suat toi da thi cac chi s6 sinh Iy hdi phuc sau chay khoang 15-50 pht.
1.2. Pic diém sinh 1y co thé trong mon chay cu ly trung binh

1.2.1. Dic diém chung ciia mén chay cw ly trung binh

- Chay cu ly trung binh gém chay 800m, 1500m, 3.000m (nam); 800m, 1500m (ni). K¥
thuat dong tac mang tinh dong lyc, dong tdc mang tinh chu ky cong suét gén tdi da, nham
phat trién chu yéu strc bén tdc do.

- Trong khi chay can phan phéi stc hop 1y va ndm viing ky thuat chay, cé nang lyc gia
ting toc d6. Pong tac chay can tinh nhip diéu, co tiét tu dong tac hop 1y.

1.2.2. Dic diém sinh Iy ciia co thé trong chay cw ly trung binh
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* Hg than kinh

- Tinh linh hoat than kinh twong ddi cao, téc do twong ddi nhanh. Nén yéu cau than kinh
c6 kha ning thay doi qua trinh hung phin va trc ché trén v6 ndo. Nang cao khong nging
tinh linh hoat noron than kinh & vé nao.

- Hé than kinh ludn duy tri sy thay d6i qué trinh hung phéan va trc ché giita co co va co ddi
khang. Do d6, nang cao chtrc ning 6n dinh co bip 1 diéu quan trong dé nang cao thanh
tich.

- Té bao than kinh ciing d& bj mét moéi do qué trinh hung phin thin kinh kéo dai, than
kinh luén tiép nhan va diéu khién véi xung dong cao.

* Hg tudn hoan

Cudng d6 cua chay cu ly trung binh bang chay ngan nhung thoi gian hoan thanh twong
dbi dai, thoi gian can t6i 3 - 5 phit.

- Tan s6 tim 1én 180 - 200 1an/phut.

- Huyét ap t6i da tang dén 180 — 200 mmhg.

- Thé tich phut 30 — 40 lit/phdt.
* H¢ ho hdp

- Tan s6 ho hap dat 45 — 50 lan/phut.

- Cy ly dai nén nhu cau oxy trong chay 1500m cao. Vi thoi gian ngan nén van dong vién
chi kip hap thy it oxy. Vi vy, gdy nén ng oxy tuong doi cao (chiém 78 - 85% nhu cau).
* Mau

- Khéi lwong mau tham gia vao tuan hoan nhiéu

- S6 lugng hong cau va ham lugng Hb ting 1én.

- Trong luc chay do thiéu oxy nén ham luong acid lactic ting 1én, c6 thé dat 250 mg/dl
(binh thuong 13 20 + 4 mg/dl). Ham luong acid lactic ting nén do pH giam, nén co thé phai
tiéu hao nhiéu niang luong dé ting du trix kiém.

* Trao déi chdt va néing lwong

Tiéu hao ning lugng phu thudc vao thoi gian chay. Néu thoi gian chay 3-4 phdt thi phan
giai atp va cp: 20%, duong phan yém khi: 55%, qué trinh wa khi: 25%. néu thoi gian chay
40 - 50 giay thi ning luong tir phan giai ATP va CP: 80%, duong phan yém khi: 15%, qua
trinh va khi: 5%.
1.2.3. Thoi gian hoi phuc

Thoi gian hoi phuc cac chi tiéu sinh 1y sau van dong khoang 1-2 gio.

Trong thoi gian chay, van dong vién c6 thé xuét hién “cuc diém” va “ho hép lan 27,
song diéu nay phu thudc vao trinh do tap luyén, van dong vién co trinh do tap luyén cang
cao thi diéu nay cang it xuét hién.

1.3. Pic diém sinh Iy ciia co thé trong mén chay cw ly dai
1.3.1. Piic diém chung
Chay cy ly dai & nam gdm céc cu ly: 5.000m, 10.000m; ¢ nir: 3.000m. Cac cy ly trén
thudc bai tap ving cudng d6 10n, phat trién cha yéu ste bén toc do.
1.3.2. Diic diém sinh Iy
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* H¢ thén kinh
- Tinh 6n dinh cao vi van dong vién thudng tap luyén va thi ddu voi tbe do nhat dinh.

- Trong luc chay, yéu ciu than kinh trung wong diéu tiét ning lyc hoat dong co co giir
mirc do nhip diéu cao, thich ing nhip diéu dong tac chay, hé thong than kinh thay nhau giir
mdi quan hé tét diéu khién co bap.

* Hé tudn hoan
- Tan s6 mach 1én dén 200 - 220 1an/phut (tuy vao trinh d6 tap luyén).
- Thé tich tam thu 120 — 180 ml.
* Hé hé hdp
- Tan sd tho dat 50 1an/phit.
- Thong khi phoi dat 120 — 140 lit/phut.
- Nhu cau O, twong ddi thap, dat 4,5 — 6,5 lit/phit.
Do khong thoa mén day du O, nén thuong gip trang thai 6n dinh gia trong chay cu ly
nay.
* H¢ mau
- Bach cau tang, khi trinh do tap luyén kém thi bach cau trung tinh tang cao.
- Do cy ly dai nén no O, tich luy ting dan, ham luong acid lactic méau ciing ting theo,
dat 200mg%, acid lactic ni€u cling tang.
- P pH mau giam xudng 7,0 — 7,2.
- Ham luong duong huyét giam.
* Trao déi ning lwong
Ning lugng cung cap cho cu ly nay tir ngudn ua khi, nhung do hoat dong kéo dai nén
6 xudt hién no OXy.
Trong lugng co thé sau khi két thuc cy ly giam 1-1,5 Kkg.
1.3.3. Thoi gian héi phuc
Sau khi van dong, can 5-10 gi0 méi hoi phuc cac chi tiéu ho hép va mach dap.
Trong thoi gian chay, van dong vién cé thé xuit hién “cuc diém” va “ho hép lan 2”.
1.4. Pic diém sinh 1y ciia co thé trong mén chay viét di va marathon
1.4.1. Pic diém chung ciia mén chay viét di va marathon

Chay viét di gom cy ly 20.000m, 30.000m; marathon 42.195m. Chay viét di va
marathon cung hoat dong dong luc, c6 chu ky, cong sudt trung binh, phat trién t6 chat bén.
Véi cu ly dai, tdc d6 cham, cuong do nhd, nhung thoi gian hoat dong lai dai (tur 1 gio tré
1én). Cho nén van dong vién can phai co ¥ chi kién cuong dé duy tri cu ly, tbc d6 on dinh
va phan phdi thé luc hop 1y, tinh nhip diéu va tiét tAu dong tac hop 1y nhat.

1.4.2. Pic diém sinh ly ciia co thé trong chay viét di va marathon

* H¢ than kinh c6 qué trinh 6n dinh va ning luc phan hoa cao.
* He tudn hodn
- Tan s6 tim ting khong nhiéu (80-180 lan/phut).
- Huyét 4p t6i da 110 — 160mmHg, huyét ap t6i thiéu 40-80mmHg.
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- Thé tich phut dat 25- 30 lit/phit.

- Thé tich tdm thu phu thudc vao trinh do tap luyén. Van dong vién uu ta sau khi két thuc
cu ly, thé tich tdm thu giam; con van dong vién c6 trinh d6 thap thi thé tich tim thu ting
khong nhiéu.

* H¢ hé hdp

- Tan s ho hap tang 25-30 lan/phut.

- Nhu cau o,/ phat giam.

- Théng khi phdi 50 — 70 lit/phdt.

- Nhu ciu oxy dugc thoa man va khong cé ng oxy & trang thai 6n dinh that.

Trong chay cu ly ndy, van dong vién thuong xuat hién trang thai 6n dinh that, do nhu
cau O, it nén VO, max thoa man cho nhu cau O,.
* H¢ mau

- Pudng huyét giam dén 50-60 mg% do hoat dong véi thoi gian quéa dai.

- Sau khi van dong, ham luong xéton ting 1én do phan huy m& dé cung cp ning lugng;
ham luong axit lactic mau khong tang ro rét.

- Té bao bach cau ting nhiéu; sd luong hong cau va ham lugng hemoglobin ting; luu
luong tudn hoan ting.
“Trao doi ning lwong

Do cu ly nay hoat dong trong trang thai 6n dinh that nén khong ng O,. Ning luong tiéu
hao nhiéu, ngudn ning luong chu yéu cung cip cho chay viét di va marathon 1a tir duong
phan ua khi, va tir oxy hoa h¢ béta (phan giai mo).

*Thdn nhiét

Nhiét d6 co thé sau khi két thiic dudng chay ting cao, dat 39,75 - 40°C, do tiéu hao
nang luong 16n.
* H¢ bai tiét
MO hoi bai tiét nhiu, nén sau khi van dong, van dong vién bi giam 2,5 — 6 kg.
1.4.3. Thoi gian hoi phuc
Thoi gian hoi phuc sau thi diu khoang 3 ngay.

III. PAC PIEM SINH LY CO THE TRONG MON NHAY
3.1. Pic diém chung mén nhay

Mon nhay gém: nhay cao, nhay xa, nhay 3 budc va nhay siao. Mon nhay thudc vao cac
bai tap hon hgp. Trong d6 co giai doan hoat dong co chu ky (chay da), c6 giai doan hoat
dong khong c6 chu ky (nhu k¥ thuat ddm nhay va giai doan trén khong). Thanh tich nhay
phu thudc vao téc dg, géc dam nhay, sivc bdt bot phat.
3.2. Pic diém sinh 1y co thé trong mén nhay
* Hg than kinh: tinh nhay cam cua hé than kinh cao, do mon nhay c6 tinh k§ thuat chu yéu
1a dam nhay, bay trén khong va roi xudng dat.
* Giac quan
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- Vai tro chiic nang cam thy ban thé trong céc giai doan k¥ thuat trén khong, yéu cau vi tri
ctia dau phai chinh xac. Khi vi tri dau thay doi c6 anh huong dén co quan cam thy gy nén
phan xa cing co, anh hudng dén dong tac toan than.

- Do dong tac nhay kich thich co quan cam thy gdy nén phan xa diéu chinh thiang bang co
thé khi cham dat. nén trong mon nhay cao, chirc ning tién dinh dong vai trd quan trong.

- Mit va vung thi gidc phai lam viéc nhiéu vi ngudi nhay trudce khi thue hién dong tac ky
thuat can phai quan sat chinh xac budc nhdy va budc didm nhay, phan doan chinh xac do
cao cua xa, cia goc dam nhay.

* H¢ tudn hoan: khi nhay tan sb tim 1én 140-150 lan/phit, sau nhay tdn sé tim van cao.
Huyét ap t6i da 1én 150-160 mmHg.

* H¢ hé hdp: tan s6 ho hap tang it, thé tich ho hap va hap thu oxy tang 1én it nhiéu.

* Ning lwong: niang luong cung cip chi yéu tir ATP va CP. No oxy dén 95%, nhung do
thoi gian ngin nén tong luong oxy khong 16m.

3.3. Thoi gian héi phuc: kha ning hdi phuc nhanh

IV. PAC PIEM SINH LY CUA CO THE TRONG MON NEM DAY

4.1. Pic diém chung mén ném diy

Mon ném déy gém: déy ta, ném dia, ném ta xich, phong lao, ném lyu dan

- Tinh phtrc tap cua su diéu khién trong moén ném v&i moi loai dung cu phu thudc vao su
két hop dong tac céac chi, dung cu ném voi tu thé than minh xuét hién déng thot trudc khi
ném.

- Mén déy ta co su chuan bi tuong doi ngén va bién do khong 16n. mon ném dia va ta xich
phai c6 su chuyén dong quay nhanh va ra strc cudi cung, ap dung luc ly tam dé ling vét ra
xa. Cac dong tdc mon nay, giai doan chuén bi doi hoi thoi gian dai hon.

- Phong lao can phdi hop téc do chay da va toc do cua tay ném.

* Tom lgi: trong mOon ném bao g6m cac ky thuat chay da, tu thé chuén bi, truot da, quay
vong va k¥ thuét ra sirc cudi cung. Chi c6 k¥ thuat mén ném lao ¢6 k¥ thuat chay da thudc
loai bai tap co6 chu ky.

Mén ném nham phat trién t6 chat nhanh, manh. Yéu cau co bép co rut mang tinh bot
phat, khi dung sirc manh cudi cting thudng diing sirc manh tbi da.
4.2. Pic diém sinh 1y ciia co thé trong mén ném day
* H¢ than kinh: thoi ky tiém tang gidng nhu chay ngan va qua trinh hung phin than kinh
chiém wu thé.
* Co quan cam gidc

- Do dic diém k¥ thuat cac mén ném c6 k¥ thuat quay vong, budc chéo, bude trugt phirc
tap dé ném dung cu, nén trong qué trinh thyc hién k¥ thuat phuce tap do, co quan cam giac
gbm thi gic va tién dinh ciing tham gia.

- Trong qua trinh ném, dong tac vong quay va 6n dinh tu thé sau khi ném day can c6 sy
phan tich cta trung tdm tién dinh diéu hoa su thing bang co thé.
* Co quan vin dong
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Co cua van dong vién phat trién nd nang va co su phét trién 1éch vé hai canh tay. Sirc
manh tuyét d6i va sitc manh bot phat phat trién tot, tang tinh linh hoat co bap nén tap luyén
mon ném déy co tc dung phat trién sirc manh va cong suit cta co thé.

* Hg vin chuyén oxy

Sau khi két thiic dong tac, tan s6 tim 120- 130 lan/phut, huyét ap t6i da ting hon lic yén
tinh 10-30 mmhg. Dung tich séng tuwong ddi 16n va ti 18 voi thanh tich thé thao.
4.3. Thoi gian hdi phuc: sau vai phit hoan thanh dong tac.

V.DPAC PIEM SINH LY CUA CO THE TRONG CAC MON BONG
5.1. Pic diém cac mon béng

- Mon bong thudc loai hoat dong cac bai tap hon hop va céc bai tap nam trong 4 vung
cudng do ciia Pharphell va hoat dong khong c6 chu ky theo tinh hudng.

- M6n bong ¢6 nhiéu k¥ thuat co ban, hau hét 1a mon thé thao d6i khang. k¥ thuat van
dong tuy co ung bién, phu thudc hanh vi cta ddi thu va déng do1, theo sy phat trién ctia tinh
huéng thi dau.

- Ném virng dugc ki thuat co ban cang nhiéu cang cung cd, kinh nghiém trong thi dau
cang phong pht, phan tng chinh xac, tbc d6 cang nhanh, ting cudng tinh cha dong tich
cuc.

5.2. Pic diém sinh 1y ciia co thé trong cic mon béng
* H¢ than kinh

- Trong thi d4u, tinh hinh thi dau trén san thay ddi bat ngd va nhanh chéng nén phai tim
bién phap thay do6i nhip do, phuong hudng dong tac, tham chi con thay d6i k¥ nang. Do
Vay, trong thi diu van dong vién can tip trung chi ¥ cao, than kinh rat cing thiang, do d6
can nang cao tinh linh hoat va 6n dinh ciia vo néo.

- Vai trd tap luyén anh huong 16n dén chirc ning cam gidc va van dong cua van dong
vién. Tinh hudng trén san ludn bién hoa nén truyén tin hiéu kich thich vé vo nio phai nhanh
dé kip thoi phan tich dua ra phuong phap xir 1y. Tir d6 dua ra phan tng ding luc va chinh
Xac.

- Thi giac dong vai trd quan trong trong viéc quan sat bong, su di chuyén cua dong doi va
d6i phuong nén tinh nhay cam thi giac trong méon bong tuong ddi cao.

* H¢ tudn hoan

- Hinh thuc chuyén dong cua co thé da dang, thoi gian hoat dong va cuong do hoat dong
cling khong giéng nhau; vi tri ding khong giéng nhau, co thé phai van dong rat nhiéu nén
anh huodng dén chuc nang tim mach. Muc do bién doi phu thudc vao vi tri ding cua ciu
thu, chién thuat st dung, su thay ddi tinh huéng, vi tri doi phuong, su thay d6i nhiét tinh
trong thi dau.

Khi qui mé thi ddu khac nhau, mtc d6 hing thi khac nhau, phan tmg chirc ning tim
mach ciing khac nhau.
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- Tan s6 mach yén tinh cua van dong vién bong da 1a 50-60 1an/phut, bong 16 1 48-60
lan/phut. Trong thi d4u, tin sé mach ting cao 1én 140-180 lan/phut, huyét ap t6i da 150-180
mmHg. Su thay di cac chi s6 trén con phu thudce vao qui mé thi ddu va cudng do tran dau.
* H¢ ho hdp

Khi thi dau bong d4, bong rd, ho hap co thé dat muc gidi han. Tan sé ho hap 1én dén 30-
60 1an/phut, hap thu oxy dat 60-95%, no oxy kéo dai.
* Ning lwgng: mdi mon bong khac nhau sy tiéu hao ning lugng khac nhau, trong d6 bong
d4 tiéu hao niang lwong nhiu nhat. Nang lugng tiéu hao trong bong da 1500 kcal/trin, bong
rd 900 keal/tran, bong chuyén 10 kcal/tran (theo Pharphell).

VI. PAC PIEM SINH LY CUA CO THE TRONG MON THE DUC DUNG CU
6.1. Pic diém mén thé duc dung cu

- Mén thé thao dung cu gém cac dong tac hoat dong co chu ky, khong c6 chu ky; c6 dong
tac hoat dong dong luc, c6 dong tac hoat dong tinh luc.

- K¥ thuéat dong tac da dang, cac bai tap bao gém cac dong tac lién két nhau, c6 d6 kho
16m va bién do tac dong rong, tiét tau chuan xac va dep.

- Thi d4u thé duc dung cu can t6 chat nhanh, manh, mém déo va cé cac dic tinh chinh
xéc, diing cam, quyét doan va binh tinh.

6.2. Pic diém sinh 1y trong mén thé duc dung cu
* Pic diém hinh thanh kj ning dong tdc

- K¥ ning dong tac hinh thanh kho, da dang, nguy hiém cho nén phai thudng xuyén cing
c¢d vitng chic. Trong tap luyén k§ niang dong tac hoan thanh tét, nhung luu trong vé ndo mo
nhat, do d6 can kip thoi 6n luyén cung cb.

- Can hinh thanh dinh hinh dong tic don ciing nhu lién két cac dong tac mot cach nghiém
va chat ché.

- Mot dong tac hinh thanh xong kich thich cho su bat dau cta dong tac tiép theo. cho nén
can nam vitng dong tac don va dong tac toan bai.

* Pic diém hé thin kinh trung wong

- Tinh chét co co cta thé duc dung cu rat phtrc tap, phai hinh thanh dinh hinh dong luc su
thay thé giao nhau ctia cic dong tac, clia qua trinh hung phan va tic ché & vé nio.

- Cac dong tac thé duc thuong kho, tinh nhip di€u cao, do dé yéu cau hinh thanh céc
thanh phan diéu khién tinh nhip diéu dong tic ¢ trung khu than kinh diéu khién van dong ¢
vO nao.

- Bai tap co tiét tAu manh, yéu cau qua trinh than kinh thong qua cac xung dong phan hoi
clia cac co quan thy cadm ban thé hinh thanh phan xa c6 diéu kién nghiém ngat va chuan xac
vé thoi gian.

- Pong tac c6 tinh chuin xac nghiém ngit, cho nén yéu cau giita cac nhom co bip va co
quan cam gidc va giita cac trung khu cam gidc ban thé co bip, xay dung nén mbi quan hé
phéi hop nhip diéu tinh té trong khong gian va thoi gian.
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- Pong tac da dang, bao gdm cac bai quay sau, trong chudi, quay vong, nhay va thing
bang... dua dén su thay doi vi tri co thé trong khong gian va thoi gian, 1am thay doi chice
nang than kinh thyuc vat va than kinh dong vat.

* Dic diém hoat dong co bip

Qua trinh tha 16ng co va co co rat 1 rang, ludn thay thé nhau thich ing véi tiét tau dong
tac. Nang cao kha ning khdng ché cua cac trung tdm than kinh d6i véi cac nhom co dbi
khang, hoan thién su phdi hop nhip nhang cac nhom co, nang cao sitc manh va stic bén tinh
luc co.

* Pic diém trao déi chit

Do thoi gian cta nhitng bai tip ngan, cuong d6 hoat dong 16n cua co thé chir yéu trong
trang thai yém khi; dong tac tay rat da dang va phuc tap, nhung giira cac dong tac co quing
nghi ngan; co dung luc manh nhung thoi gian duy tri ngan. Do vay tiéu hao ning lugng
nhiéu.

* He tudn hoan

- Tan s6 tim 170-190 lan/phut, huyét ap t6i da 160 mmHg, huyét ap t6i thiéu giam xudng,
thé tich phut 1én 11-17 lit/phdt.

- Khi thyc hién dong tac quay vong, luc ly tdm anh huéng dén tuan hoan mau. Mau
thuong tap trung & chi dudi, nén van dong vién co trinh do tap luyén thép, sau nhiéu vong
quay, sy cung cap mau cho no bi thiéu, ¢6 hién twong hoa mat chong mit.

- Khi thyc hi¢n dong tac tréng chudi, do tac dong cua trong luc, mau tap trung 1én dau
nén mat do, U tai kho chiu.

Vi viy can ting cuong tap luyén trong thoi gian dai dé nang cao chic ning tuan hoan,
tang kha ning thich tmg cta co thé, diéu tiét chirc nang tim mach, khic phuc luc li tAm va
anh huong cua trong luc.

Hién twong valsalva: trong tap luyén thé duc dung cu, khi thuc hién dong tac tinh luc, van
dong vién nin thd, huyét ap thay doi co tinh qui luat dic biét cung véi dong tac. Do 13, ting
huyét ap t6i da, sau d6 giam xudng roi lai ting cao va cudi cung giit mirc nhu trude khi van
dong.

* H¢ hé hip

Khi tap luyén, tan s6 ho hap tang gap 2 1an so vdi yén tinh, do sau ho hap ting 3-4 lan,
thong khi phoi tang 3-9 1an so véi yén tinh.

Hién twong lindgaard: do mon thé thao dung cu c6 nhiéu dong tac chong, treo va quay
vong, thong thudng bo phan nguc va bung thay nhau ¢ dinh, do vdy han ché kha nang ho
héap. Khi tap luyén tinh lyc, sau khi ngimg tap, su thay do6i chirc ning ho hip va tuan hoan
chua r0, hién tugng nay goi la hién twong Lindgaard.

VIL. PAC PIEM SINH LY CUA CO THE TRONG MON BOI LOI
7.1. Pic diém co thé hoat dong trong mdi truedng nuéc
Trong qua trinh boi 1an, co thé phai khéc phuc luc can cua nudce vi d§ dong dac cuia nude
gap 1000 14n so voi khong khi. theo quan diém sinh co hoc, khi boi luc can ciia nude sé& la:
\/2
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F=K.S xC

2
Trong d6: K 1a do dong dic cua nude (hé s6 ma sat)
S 1a tiét dién cua vdv tiép xuc véi nudc
V la téc d¢ boi
C Ia hinh déang cta van dong vién

* Lurc can 13 Iyc chong lai vat thé xuyén qua né. stc can phu thudc vao cac yéu t6 sau:

- Téc d6 chuyén dong ciia ngudi boi anh hudng dén st can cua nude rat 16n. mudn chién
thing phai ting toc do va ting téc phai hop ly, giam tiét dién tiép xuc v6i nude. Pidu do
lién quan dén d6 ndi clia nguoi boi.

- P6 no6i ngudi boi: theo nguyén 1y acximet thi ¢ n6i co thé phu thudce vao do chim dudi
nude cia co the.

- Tiét dién tiép xtic cta co thé véi nude: trong luc boi, gip dong nude phang va dong xao
tron ctia nudc cd anh huong dén sirc can clia nudc.

- Anh huéng hinh déng: theo vat 1y, hinh ddng thon nhon tao ra luyc can it trong nuéc. Do
d6 nguoi boi phai ¢o tinh k¥ thuat phi hop dé giam tdi da lyc can cua nudc, dién tich tiép
xuc véi nude phia trude cang nho cang tot.

- Cac lyc khac: lyc can do song gay can trd, ddy co thé ngudi boi lai.

* Lyc ma sat: lyc ma sat cia nude giy nén bai dién tich bé mat co thé tiép xuc vai nude,
tdc d6 boi va do gbd ghé than minh trong nude.

7.2. Pic diém sinh 1y ciia co' thé trong mén boi
* Ning lwong: ning luong 13 yéu té quan trong anh huong ti 60-100% thanh tich boi. sy
trao d6i ning luong danh gia trinh do tap luyén. Ning luong cung cdp cho boi tir ngudn
phan giai ATP va CP, gluco phan va phan giai ua khi.

- Ngudn niang lugng yém khi: nhitng phut dau do cudng do hoat dong cao, co thé hoat dong
trong thoi gian thiéu oxy, nhat 1a cy ly ngin 25-50m. Nén ngudn ning luong cung cip tir
phan giai ATP va CP, sau d6 tir duong phan yém khi (gluco phan).

- Ngudn ning luong wa khi: qua trinh wa khi ¢6 y nghia 16n dam bao cung cap ning luong
cho co thé hoat dong. Néu cu ly cang dai thi ngudn ning luong cung cip cang lay tir trao
d6i lipit. Thoi gian hoat dong cang dai, sy tiéu hao lipid cang 16n.

* H¢ mdu: nhiét do nudc thip nén sb lugng hong cau ting 20-25%, sb lugng bach cau giam
xudng.

* He tudn hodn

Khi boi, do tu thé nim ngang, ap luc clia nudc tic dong 1én hé ho hap va hé théng da
nén cé loi cho tuan hoan méu vé tim. Vi vy, nguoi tap boi c6 chirc nang tim mach tot hon.
Huyét ap tdi da sau khi thi dau dat 180-220 mmHg; thé tich méau luu thong dat 40 lit/phut.

* H¢ hé hdp

H6 hap trong qua trinh boi twong d6i khé khin, nguoi boi can phai khic phuc lyc can
clia nude nén phai cing 1dng nguc rong, co hd hip phai co manh. Qua trinh boi 1a qua trinh
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rén luyén co ho hap nén dung tich séng cta van dong vién boi 16i dat 5-7 lit, théng khi phoi
dat t6i da.

* Bai tiét: trong moi truong nudc, su bai tiét md hoi han ché nén than bai tiét nudce tiéu
nhiéu, nudc tiéu co nhiéu chat cin ba.
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