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JlabopaTopHas pabota

OU3NOJIOT'UA JbIXAHUA
Ilpubopwt u npunadnerxcuocmu: CIUPOMETpP, CIIUPT, BaTa

KuzneneqarenbHOCTh JI000r0 OpraHu3Ma COMNpsKEHA C DHEpro3arparamu, B
X0JIe KOTOPBIX MPOUCXOIUT (PEpMEHTATUBHOE pacUICIJIEHHE OOraTbix >HEprueiu
BelllecTB (Makpo3proB) u mpexzae Bcero AT®. M3pacxogoBaHHbIE HCTOYHHUKHU
HSHEPIUHM BOCCTAHABIMBAIOTCS CIOKHBIMU MYyTSAMHU, B TIEPBYIO OUEPEh C TOMOIIIBIO
YTUIU3AIUN MHUTATEIbHBIX BEIECTB, 3aBEPIIAIONIMM 3BEHOM KOTOPBIX CIIYXKUT
OMOJIOrMYeCKOe OKUCIICHHE:

C6H1206 =+ 602 -> 6C02 + 6H20 + OHCPIHU.

B pesynbprare 3THX NPOLIECCOB OpPraHUYECKUE BEILIECTBA pa3jiaratoTcs Ha
YTJIEKUCIIBIN Ta3 U BOAY, IPU TOM BBIJEISAETCS SHEPTHUS.

[Tornomenue XKUBBIMU OpraHW3MaMH KHCJIOPOJA U BBIICIICHHE YIIIEKUCIIOTO
rasa M COCTaBJISIET CYIIHOCTb JbIXaHUs. buonornuyeckoe OKUCIeHue MPOUCXOIUT C
MOMOIIBI0 (PEPMEHTOB, JIOKAIM30BAaHHBIX HA BHYTPEHHUX MEMOpaHaX M KPHUCTaX
MUTOXOHJIPUN - PHEPreTUUECKUX LEHTpax KIEeTKU. [[03ToMy B MOHSTHE JbIXaHUS
BKJIFOYAIOT BCE MPOLECCHI, CBA3AHHBIE C JOCTAaBKOW (, M3 OKpYKarolleh Cpeabl
BHYTPb KJIIETKU U C BbiaeneHneM C0, U3 KIIETKH B OKPYKAIOLIYIO CPEAY.

B ¢usunonoruu yaiie Bcero pa3iuyaroT TpU dTana JbIXaHUS:

- BHEIIHEE JbIXaHWe (MEPeHOC Tra30B OT HOCOBOM IMOJOCTH JI0 JETKUX

BKJIIOUUTEIBHO);

- TPAHCIIOPTHUPOBKA ra30B KPOBBIO;

- BHYTpEHHEE JbIXxaHue (KJIETOYHOEe, TKAaHEBOE).

JlpixaHue uYesjoBeKa TOCTOSHHO TMPHUCIOCAOIMBAECTCS K H3MEHSIOIUMCS
yCIOBUSIM BHEIIHEH M BHYTPEHHEW cpeibl, YTO oOOecrneuuBaeTcsl MpoleccaMu
HEPBHOW MW TyMmopaibHOW peryisinuu. [Ipemmaraembie paboThl B HEKOTOPOH
CTETNICHU TO3BOJISIIOT 03HAKOMUTHCSI ¢ OCOOCHHOCTSMH BHEIITHETO JBIXaHUS U €TO
peryisiuuen.

3aganue 1

Tema. /[pIXaTeIbHbIC IBUKCHHUS.

Iesb: HAyYUTHCS MOJICUUTHIBATH JABIXATEIbHBIE ABUKEHUS B ITOKOE.

O0beKT NccjieI0OBAHUA: YETOBEK.

MarepuaJibl M 000pyaI0BaHue: CeKyHI0MED (MO0 Yachl C CEKYHIHOM
CTPEJIKOM).

ITocne 15 net yacTtoTa IOBIXaHHUSA COCTaBISICT 15 AbIXaTEILHBIX IBMOIKEHUU B
MuHyTY. [Ipy perynspHbIX 3aHATHSX (U3UYECKOW KYJIbTYPOW YacTOTa JBIXAHUS
cHmkaercs U coctaBiger 10-15 B munyty. Harpysky npu 3aHsaTusx Quandeckon
KyJIbTypOll  clielyeT  peryjupoBarb  TaK, 4YTOObl  4YacToTa  JbIXaHUS
HETIOCPEICTBEHHO MOCJIE 3aHATUSI HE MPEBBIIANIA Yy B3pocibIX - 30, a y nereit - 40
JIBIXaTENIbHBIX JIBWKEHUN B MUHYTY, 4 BOCCTAHOBJICHHUE €€ MCXOJHOW BEIMYHHBI
MPOUCXOIMIIO OBl HE MTO3/IHEE UeM uepe3 7-9 MuH.



X0 PABOTHI
OKCIIEpUMEHTATOp KJIAJIET Ha BEPXHIOK YacTh I'PYJU HUCIBITYEMOTO PYKY C
IIUPOKO PACCTABJICHHBIMU MaJbl[aMd W CUYUTAET KOJIMYECTBO BJOXOB 3a 1 MUH
(moJicueT MPOU3BOUTCS B TTOJIOKEHHUH CTOS).

®OPMA OTYHETHOCTH

CpaBHHTE NTOITYUYEHHBIE PE3YJIBTATHI.

Omeemwvme Ha 6onpocwl: 1louemMy B IyIIHOM ITOMEIIEHUH PE3KO CHUKAECTCS
TpynocnocooHocTh? [louemMy Koraa mioTHO MOEITh CTAHOBUTCS TPYIHO
npimarh? Kakoe 3HaueHue 1Jid OpraHu3Ma 4ejloBEKa UMEET PacIloiOKEHUE B
HOCOBOM MOJIOCTH PELENTOPOB, BOCIPUHUMAIONIUX 3anax?

3aganue 2

Tema. CnupomeTpus.

Heasn: onpeaenuts ¢ nomoubio cnupomerpa XKEJI u cocraBisronue ee
napamMeTphl.

O0beKT HccIe1I0BAHUA: YeJI0BEK.

MarepuaJjibl 1 000pyA0BaHHE: CIUPOMETD, CIIUPT, BaTa.

CnupomeTtpust - METOJ orpeaeneHus xKu3HeHHoi emkocTtu Jierkux (PKEJI) u
COCTaBIISIIOIINX €€ 00BheMOB BoO3nyxa. JKW3HEHHAss €MKOCTh JIETKHX - 3TO
HauOOJIbIIIEE KOJIMYECTBO BO3yXa, KOTOPOE YEIOBEK MOMKET BBIIOXHYTh IMOCIE
MakcuMalibHOro Bioxa. Ha puc. 1 mokazaHbl jieroyHble OOBEMBI U E€MKOCTH,
XapakTepu3yromue (PyHKITMOHATIEHOE COCTOSHUE JIETKUX| a TaK)Ke MTHEBMOTpaMMa,
MOSICHSTIOIAS CBSI3b 00bEMOB M €MKOCTEMH, JIETKUX C JbIXaTEIbHBIMU JIBIKCHUSIMU. |

Xoxa padoTsl

PabGoTta HaunHaeTcss ¢ MU3MEPEHUS JBIXaTEeIbHOTO O0BEM| JIETKUX 4YelIOBeKa.
It 3TOro 3KCnepuMEeHTaToOp yCTaHABIMBAB LIKAIY CIIUPpOMETpa Ha Hyub. [locne
YEro UCHBITYEMbIM JEeNaeT B CHUPOMETP CHOKOWHBIA BBIIOX. DKCIEPUMEHTATOP
OTMEYaeT IOKa3aHWs MO0 MiKane. M3mepeHue MOBTOPAIOT HECKOIBKO pa3. 3aTeM
HKCIEPUMEHTATOP OMpPENEeseT CPEAHIO BEIUYMHY JbIXaTeIbHOTO 00beMa,
pa3AenuB CyMMY NTOKa3aHUM CIIMPOMETPA HA YHCIIO MPOBEAEHHBIX BbIJIOXOB.
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Puc. 1. Jlerounnie 00beMbI



[Tocne storo u3mepstoT pe3epBHBIM 00beM BbIIOXA. CHOKOWHO BBIJOXHYB,
UCIIBITYEMBIN OepeT B pOT MYHIIITYK W MPOU3BOAUT I1yOokuit BbioX. [IpuGop
MOKaXET O00BbeM JTOro (Pe3epBHOIO) BBIIOXA. Ty ONEPAIUI0 JKEJIATEIHHO
NOBTOPUTh 2-3 pas3a, NpPUYEM OKCHEPUMEHTATOP KaXAbId pa3 JOJDKEH
YCTaHAaBJIMBaTh CHOUPOMETp Ha Hyje. [lomydeHHble pe3ynbTaThl 3alUCHIBAIOT B
TETpajib, MOCIE YEro pPacCUUTHIBAIOT CPEIHIOI BEIUYHMHY pPE3epBHOr0 00beMa
BBIJIOXA.

3aTeM M3MEpSAIOT JKU3HEHHYK €MKOCTh Jierkux. Ilkamy crnupomerpa
yCTaHABJIMBAIOT HA HYyJIE, a UCIIBITYEMbIN CHaJasia JiejaeT TIyOOKHil BIOX, MOCIe
3TOr0 MaKCHUMAaJlbHBIH BBIJIOX B cnupomeTp. s Oosiee TOYHOTO OMpenesieHus
KEJI sty mpouenypy TakKe IMOBTOPSIIOT HECKOJIBKO pa3 U PACCUUTHIBAIOT
CPEIHIOK BEJTUYHHY.

®opMa 0OTYETHOCTH
Paccumraiite pe3epBHBII 00bEM BAOXa IIyTEM BBIYUTAHUS, CYMMBI
JBIXaTETHPHOTO 00bhEMa U PE3EPBHOTO O00BEMa BBIIOXA W3 BEIMYUHBI KU3HCHHOU
E€MKOCTH JICTKHX:
POBﬂ:X{EH-(HO'FPOBHI[).
[Tomy4yeHHbie MaHHBIC 3anUIINTE B TeTpaab. CpaBHUTE MOTYyYEHHBIE JaHHBIC
0 BCEHl rpymie, UCTOIb3ys HH(OpMAIUio U3 paboThl 3.

3ananue 3

Tema. )Ku3znenHass eMKOCTb JICTKHX.

Ieab: HayyuTbCsl MOJACUUTHIBATH >KU3HEHHYIO €MKOCTh JIETKHX C IOMOIIBIO
dhopmyir.

O0bekT uccienoBanmsi: yeaoBek. MaTepuaJjbl 1 000py10BaHKeE:
OTCYTCTBYIOT.

Xoa padoTsl
PaccuuraiiTe XKW3HEHHYI0O €MKOCTh CBOMX JIETKHX. Pacyer mpoBOaMTCS MO
crenuaibHbIM QOpMyIIaMm.

Jist sxentuH o popmyne | XKEJL = [poct (cm) © 0,041] - [Bo3pact (Jet) * 0,018]-2,68
JIronsura JKEJI = [poct (cM) * 40] + [macca (xr) « 10] - 3800

Jnst myxuns o popmyne | XKEJI= [poct (cm) * 0,052] - [Bo3pact (Jier) * 0,022]-3,60
Jlronsura KEJI= [poct (cMm) * 40] + [macca (kr)  30] - 4400

OueHka pe3yJbTaToB

1. CpaBHUTE TONyYEHHbIE pE3YyJbTAaThl C TAaOJIMYHBIMU, a TaKXKe C TEMH,
KOTOPBIE BBI MOTY4YMiIH B pabote 2. CrenaiTe BHIBOIBI.



Ku3HeHHasi eMKOCTD JIETKUX JJIA MYKYUH

Tabnuia 1

JlnmHa Macca tena,kr
TeJla. CM
60 65 70 75 80 85 90
165 4000 4150 4300 4450 4600 4750 4900
170 4200 4350 4500 4650 4800 4950 5100
175 4400 4550 4700 4850 5000 5150 5300
180 4600 4750 4900 5050 5200 5350 5500
185 4800 4950 5100 5250 5400 5550 5700
Ta0nuna 2
7Kv3HeHHAasi eMKOCTh JIETKUX JISl JKEHIIIMH
Jnmina Macca tena, Kr
Tela, CM
50 55 60 65 70 75 80
155 2900 2950 3000 3050 3100 3150 3200
160 3100 3150 3200 3250 3300 3350 3400
165 3300 3350 3400 3450 3500 3550 3600
170 3500 3550 3600 3650 3700 3750 3800
175 3700 3750 3800 3850 3900 3950 4000
180 3900 3950 4000 4050 4100 4150 4200

B Hop™me y 3p0poBbix mroaeit JKEJI MOXKET OTKJIOHATBCS OT HOPMAaTUBHOW B
npeaenax +-15%

2. Ucnonb3ys pesyabrathl onpenenenus XKEJI B pabote paccunTtaiite BeTUIUHY

OTKJIOHCHUA (b&KTH‘IGCKOfI ZKN3HCHHA CMKOCTH JICTKHUX OT HOpMaTPIBHOP'I.

dDopmyJia pacuera OTKIOHEHUSA KU3HEHHOU eMKOCTH JIErKOro
(OKE I paxr. *100%)/ XKELyop.

3. Ucnonp3ys dhopmyy u pesynbTarsl onpenencHus XKEJI B padorte 3, onpenenure
CBOM KU3HEHHBIN UHJIEKC.

d)opMlea pacdueTa ) KU3HCHHOT0 HHACKCA Y€ I0BCKa

®opMa OTYETHOCTH

P C3yJIbTAaThl PaCYCTOB U BbIBOJIbI OIIbITA 3AIIMIIUTC B TCTPA/lb.

KEJI (M) /macca (kr)




3axanue 4

Tema. 3aneprkka AbIXaHUs B IOKOE U ITOCIE TO3UPOBAHHOM HArpy3KH.

[{enb: yCTaHOBUTD BIIUSHHE 33JACPHKKH JIbIXaHHUS HA YACTOTY JbIXaHUS.

OO0BbeKT ucc/IeI0BAHUS: YETIOBEK.

MarepuaJjibl 1 000pya0BaHue: CEKyHIOMED (JIUOO Yachl C CEKYHIHOM CTPEIIKOIN).

OmnpenesieHne BpeMeHN MAKCHUMAJIbHOM 32/IePKKH IbIXaHUS HA
r.iy0oxkoMm Boxe

Xoa padoTsl

UcneiTyembiii B TedeHUe 3-4 MHUH B TOJOXKEHUM CHUJS CHOKOWHO JBIIIWT, a
3aT€M TI0 KOMaHJE TOoClie OOBIYHOIO BBIJOXA JIeJaeT TIIYyOOKHH BIOX H
3aJ€PKUBAET JIBIXaHUE CKOJIBKO CMOXET, 3a%aB IIPU 3TOM HOC. DKCHEPUMEHTATOD,
MOJIb3YSCh, CEKYHIOMEPOM, OIPEIEISET BpeMsl OT MOMEHTA 3a/I€P>KKHU JbIXaHUS 10
MOMEHTa ero Bo30OHOBIeHUs. Pesynbrar Qukcupyercs. ns onpeneneHus
BpeMeHN MakcuMaabHON 3aJIepKKH JIbIXaHUs, UCTIOIB3YIOT JaHHbIE 3 MOMBITOK U
OepyT cpeaHee apuMeTHIECKoe.

OueHka pe3yJibTaToB
VY 3mopoBoro udenoBeka (6-18 jeT) Bpems 3aJIep)KKHM JIbIXaHUs Ha TIIYOOKOM
BJIOXE COCTaBJISIET B cpeaHeM oT 16 1o S5c¢, y B3pocnoro - 40-60 c.

OmnpenesieHne BpeMeHN MAaKCHMAJIbHOM 3a/1eP:KKH IbIXaHUS HA
r.;iy0okoM BbIIOXE

* XoapadoTsl

UcnbiTyemblit B TeueHue 3-4 MUH B TMOJIOKEHUU CUMAS CIOKOWHO ABIIIUT, a
3aTeéM TI0 KOMaHJEe Toclie OOBIYHOTO BJIOXa, JIENaeT TIIyOOKHH BBIOX U
3a/IepKUBACT JIBIXaHUE Ha CKOJBKO CMOXKET, 3a)aB MpHU 3TOM Hoc. McmbiTaTens,
MOJIb3YSICh CEKYHJIOMEPOM, OTIPEICISieT BpeMsi OT MOMEHTA 3aJIePKKHU JIbIXaHUS J10
MOMEHTa €ro BO300HOBIeHUs. Pesymprar ¢ukcupyercsa. [ns omnpeneneHus
BPEMEHU MaKCHUMAJIbHOW 3aJ€PKKHU-IBIXaHUS MCTOIB3YIOT JaHHBIC 3 TMOMBITOK U
O0epyT cpeaHee apuMeTHIECKOE.

Ouenka pe3y/jbTaTOB
VY 3m0poBoro uyenoBeka (6-18 er) Bpemsi 3aepiKKU JbIXaHUS Ha BBIIOXE
cocrasisier 12-13 ¢, y B3pocioro - 25-30 c.

Onpenenem/le BPEMECHHU MAKCHUMAJbHOM 3a1CPKKHU IbIXaHUSA IMOCJIC
I/ICKyCCTBeHHOﬁ T'MINEPBCHTUIALINH JICT'KHX (yqameﬂﬂoro I[LIXZIHI/IH)

Xoapab6oTbi
HcnpiTyemblit B. TedeHue 1-2 MUH ObIIKT ¢ HauOosblied riayOuHON (a He
4acTOTOM), a 3aTEM MO KOMaHJIE 3aJIeP>KUBAET JbIXaHUE HA MaKCHMaJIbHOM BJOXE
WIM Ha MaKCHUMaJbHOM BbIOXe. PesympraT dukcupyercsa. Jns ompeneneHus
BPEMEHM MAKCHUMAJIbHOM 3aJE€PKKM JBIXaHUS HCIIOJb3YIOT JAHHBIE 3 MOMNBITOK U
O0epyT cpeaHee apudMeTHIECKOE 3HAaUCHUE.
CpaBHUTE MOTYUYEHHBIE PE3YJIBTATHI C IPEABIIYIIUMHU U CIETANTE BBIBO/I.



OnpeaesieHne BpeMeHH MAKCUMAJIbHOM 3a/1ePKKH AbIXaHUS MOCJIe
A03UPOBAHHOMN HATPY3KH

Xoxa padoTsl

B nosnoxeHnu CHIs UCIBITYEMBIN 3a€pKUBACT JbIXaHUE HA MAaKCUMaJlbHbIN
CPOK Ha CIIOKOMHOM BbIIOXE. BpeMs 3aiepKKu 3KCIIEPUMEHTATOP PErUCTPUPYET.
[Tocne otapixa (okoso 5 MuH) ucnbiTyemblil genaet 20 npuceganuii 3a 30 c. Ilo
OKOHYaHUM pabOThl OH CAAMTCA HaA CTYJ] W 3aJepXKUBaeT JbpixaHue. Bpewms
3a/IEp’KKU  DKCIIEpUMEHTATOp BHOBBL peructpupyet. Ilocne otapixa ( 1 muH )
UCIIBITYEMBIN ITOBTOPSIET YIIPAXHEHHUE C 3aJEpPXKKOM JbIXaHUsS HAa CHOKOMHOM
BIIOXE.

Onpenenure [0JII0 BPEMEHUM MAKCUMAJIbHOM 3aJIEpKKM JIBIXaHHUs TOCIIE
JO3UPOBAaHHOW Harpy3ku mno ¢opmysne, rae b — Bpems 3alepKKd [bIXaHHUS B
CIIOKOMHOM COCTOSIHMM, B -BpeMms 3aJepXKKd IbIXaHUs I10CJIE€ JO3UPOBAHHOU
Harpys3KH.

dopmyJia pacuera 104 BPpeMeHH 3a/1eP:KKH AbIXaHUA HA BbII0Xe (A)
A=100%¢* (b-B)/b

OueHka pe3yJbTaToB
[Ipu no3upoBaHHON (U3MYECKOW HArpy3Ke 3a HOPMY MPUHUMACTCS
YMEHBIIICHUE BPEMEHHU 3aJICP>KKU JIbIXaHUs Ha BbIJIoXe HE Oosee yeM Ha 50%.
CpaBHUTE MTOTyYEHHBIC 3HAUCHHUSI C TAHHBIMU U3 TaOmuipl. CrenaiTe BHIBOIBI.

Tabnuma 3
Pe3ynbTaThl (yHKIIMOHAILHOM TIPOOBI C 33JIEPAKKOM JBIXaHUS J0 U MOCIIe
JO3UPOBAHHOMN HArPy3KH JUIsl PA3JIMYHBIX 110 CTEIIEHU TPEHUPOBAHHOCTH UCTIBITYEMbBIX

Kareropuu ucnsl- [3agepxka IbixaHus |3aepKKa AbIXaHus  |[3aJepKKa JIbIXaHus

TyEMBIX B [I0KOE, C nocie 20 II0CJIe OTAbIXA
IIPUCEAHNAN

3n0poBbie TpeHu- [46-60 Bbonee 50% ot bonee 100% ot

POBaHHBIE nepBoil azbl nepBoil azbl

3n0poBbie HETpe- |36-45 30-50% ot nmepBoii  |70-100% oT nepBoii

HUPOBaHHbIE (bazbl (azbl

C mapymenusmu |20-35 30% u MeHee oT Memnee 70% ot

310pOBbs nepBoil azbl nepBoi (azbl

Omeemovme Ha éonpocwl: Kakoe pIxaTesbHOE ABUKEHUE (BAOX WIH BBIIOX)
busnonornyecku 0oJjiee ONMpaBAaHHO MPU CTHOAHWH TyJoBUIa? YeM oTiimdaeTcs
TKaHEBOU Ta3000M€EH, OT JIETOYHOTO?




BUODU3NKA AbIXAHUA

Meroanueckue yka3zaHus K BBIIIOJHEHUIO Ja00paTOpHOIN padOThI

CocraButenu: A.A. ApuctoB
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