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Bes YIMeKnUCroro rasa, Kak 1 6e3 KMcrnopoaa, Xn3Hb 4efnioBeka HeBO3MOXHa. Yrnekucnota CTUMYNMpyeT 3alnTHble CUCTEMDI
Hallero opraHmM3ma, nomoraga cnpaBnATbCA C (*)VI3VI‘—IeCKVIMVI N MHTenneKkTyanbHbIMU Harpy3kamMmu. Ho Tonbko B onpegeneHHbIX
nosax. Korga xe HacTynaet MOMEHT, Npu KOTOPOM yrﬂeKI/ICJ'IbIVI ra3 Ha4nMHaet Hac MeaneHHo y6MBaTb?

CBexuii MOPCKOM unu 3aropogHein Bo3ayx cogepxut okorno 0,03-0,04 % yrnekucnoro rasa v 9To TOT YPOBEHb, KOTOPbI
HeobxoamMMm Ans Hawero abixaHnsi. OOHOBPEMEHHO HaM 3HAKOMO OLLYLLIEHME AYXOThbl B MOMELLEHWUN N CUMMNTOMbI CBSI3aHHbIE C
3TMM: YCTanocCTb, COHMMBOCTb, Pa3ApPaXKUTENbHOCTb. Takoe COCTOAHMSA MHOTME CBA3bIBAKOT C HEXBATKOW kncnopoga. Ha camom
[ene, 3T0 CMMNTOMbI Bbi3BaHbl MPEBbLILLIEHMEM YPOBHS YINEKMCNOro rasa B Bo3gyxe. Knucnopoga elle goctatoyHo, a yrnekucriora
yXe B n30bITke. Marno KTo 3HaeT, YTo YNCThIN BO3AYyX 3a ropodoM copepxut okoro 0,04 % yrnekucrnoro rasa, u, 4em Gnuxe
copepxaHue CO2 B nomMelLleHun K 3Tor undpe, Tem nydile 4yBcTByeT cebs yenosek. MpeaensHo JonycTMMON HOPMOWA
cofepXaHus yrnekMcnoro rasa B Bo3gyxe BHyTpu nomelleHumn cumntaerca 0,1-0,15 %.

YenoBek ABNAETCA OCHOBHbIM MCTOYHUKOM YrMeKncnoro rasa B noMeLeHNn, NOCKOSbKY Mbl BblblXxaeM OT 18 po 25 INTPOB 3TOro
rasa B yac. [loBbllweHHOe copepXaHmne ypoBHA YIrIeKUCrnoro ra3a Moxet HabnoaaTbcs BO BCEX NMOMELLEHUSIX, IAe HaxoasaTcs
oAN: B WKOJIbHbIX Knaccax N UHCTUTYTCKUX ayaOUTOPUAX, B KOMHaTax and COBELLLaHNN N OPUCHBIX MOMELLEHUNAX, B CNAnbHSX U
AETCKUX KOMHaTax.

KnaccHas komHaTa — 04HO U3 OCHOBHbIX pa6oq|/|x noMeLLeHMI LWKonbl. B pPa3HbIX KabuHeTax yyuTernb U rpynna yvawmnxca (KJ'IaCC)
npoBoadT no 5 — 6 yacos B geHb. OT KayecTBa cpeabl B y‘-le6HbIX nomMeLleHnax B0 MHOrom 3aBmCcUT UX camMo4dyBCTBME,
paGOTOCI’IOCO6HOCTb, COCTOAHME 300pPO0BbA.

Korga Bbl BXOoAMTE B NOMELLEHME, IAe MHOTO MOAEN, TO MpakTUYeCkn Bcerga YyBCTBYETE, UTO TaM TsKernee AbILNTCS, YEM
CHapy»xu. Xo4eTcsi ckasaTb «He XBaTaeT kKucrnopoga». ATo HEBEPHO — K1cropoga Bee elle bonee Yem 4OCTAaTOYHO, HO B
NMoMeLLEHMN NOBbICUNACh KOHLEHTpaUMs YINeKUCoro rasa. Yto npoucxoguT npy 3TOM C HalWMM opraHnaMoM? Hackosbko 31o
BpeAHO?

OGBLEKT UCCNENOBaHMSA: BO3AYX B MOMELLEHUSAX LIKOSbI.
MpeameT UccrnenoBaHus: YINEKUCbIV ras, KoTopblii obpasyeTcs B TeueHue y4yebHoro npouecca.

Llenb Hawwen pa6OTbIZ onpenennTb BinaHne cogepXXaHna yrinekncrnoro rasa B LWKOJIbHbIX NOMELEeHNAX Ha 300pOBbe LLUKOJTbHUKOB
N BbISIBUTb CMOCOObI O4YMCTKM BO3ayxa.

3apaum:
1. BbIACHUTb pOnb YrMeKMCcnoro rasa, Kak COCTaBHYI YacTb aTMOCHEPHOrO BO3dyxa.
2. N3mepuTb cogepxaHune yrnekMcroro rasa B pasnnyHbIX NOMELLEHNSAX LKOSbI.

3. MpoaHanunanpoBaTb KONMYECTBEHHbIE NOKa3aTeny CogepKaHus YrneKkMcnoro rasa, Bbipabotatb pekoMeHaaLUmMm No CHUXKEHNIO
CO2 B KNnaccHbIX NOMELLEHUSX.

M'wnore3sa: KoHueHTpaumio CO2 MOXHO perynupoBaTb NPOBETPUBaAHMEM KabMHETA N HANTMYMEM KOMHATHbIX PacTEHUN.
MeToabl nccrnenoBaHus:

1. XMUYECKUIN SKCMNEPUMEHT,

2. husnyeckue nccrnegoBaHus,

3. MaTemaTnyecKkmne BbIYMCIEHNS,

4. n3yyeHve CTaTUCTUYECKMX AaHHbIX.

MpakTuyeckoe 3HauYeHne paboTbl: 0OYCNOBNEHO HEOBXOAMMOCTbLIO NMoNCKa CNocob0B OYMCTKM BO3OyXa B MOMELLEHUAX C LieNbio
COXPaHEeHUsi 300POBbS LLKOJIbHUKOB M UCMONb30BaHUE pe3ynsTaToB Ans (DOPMUPOBaHUS 300POBOT0 06Gpasa KU3HW.



TeopequeCKaﬂ 4acTb
Yto HY>XHO 3HaTb 006 YIMEeKncriom rase

ATmocdepa — cMecCb pasnuyHbIX ra3oB, OKpyXatoLwmx 3emnto. YnNcTbin atMocdhepHbI BO34yX Y MOBEPXHOCTY 3eMnu umeeT
crnepylowmi XumMu4ecknii coctas: asoT — 78,1 %, kncnopog — 20,93 %, yrnekmcnota — 0,03-0,04 %, aproH, renun, KpUNToH 1 ap. —
okono 1 %.

CopepxaHue ykasaHHbIX YacTel B YUCTOM BO3AYXE NOCTOSHHO. MI3MEHEHUsI MPOUCXOAST Yalle BCEro 3a CUET ee 3arps3HeHus
pasnnM4HbIMU Bb|6pocaM|/| NPOMbILUITEHHbIX U CeNbCKOX03ANCTBEHHbIX I'Ipe,D,ﬂpI/IFlTVIVI, BbIXITOMNHbIMWX ra3amMun aBTOTpaHCNopTa. B
XKUINbIX MOMELLEHUSIX M3MEHEHWS BbI3BaHbI, MPEXAe BCEro, ra3006pasHbIMU NPOAYKTAMU XXUBHEAEATENBHOCTM NOAEN U
HEKOTOPbIMU BbITOBLIMW YCTPONCTBaMU (ra3oBble NNUTLI). Tak, B BblALIXAEMOM YENOBEKOM BO3AYXE KMCIOpoaa COAEPXUTCSt Ha 25
% MeHbLue, YeM BO BAbIXxaemMoM, a yrnekucroro rasa — B 100 pa3 6onbLue.

[Byokuch yrnepoaa (Mnu yrnekucnblii ras) obpasyercsa B pe3ynbrate OKMCNUTENbHO-BOCCTAaHOBUTESbHBIX MPOLECCOB,
NpoTeKaLMX B OpraHN3Me FoAeit 1 KUBOTHbIX, FOPEHUS TOMNNMBA, THUEHWUs] OPraHNYeCcKMX BeLLEeCTB. B uncTom 3aropogHom
Bo3ayxe 380-400 ppm yrnekucnoro rasa, T.e. 0,038-0,04 %. 371 KOHLUEHTpauun onTMMarbHbl Ans AblXaHWs YenoBeka.

CopoeprxaHue yrnekucrnoro ra3a B atMocdepHoM Bo3ayxe 3a nocriegHue 50 net ysenununnock Ha 20 % 1 NOCTOSAHHO NpogorkaeT
pacTtu — 0coBeHHO B KPYMHbIX rOpofax 3a CYET BbIXM10MNOB aBTOMOOMIEN 1 NPOMbILLIEHHBLIX BbIGPOCOB. B BOo3ayxe ropoaos
KOHLEHTpauus yrnekucnoro rasa ysenuunaetcs 4o 0,045 %, B unbix 1 06LLECTBEHHbIX 3aaHUAX (NPY NNOXON BEHTUNALUN) — A0
0,6-0,8 %.B 3aKkpbITOM NOMELLEHMM YPOBEHb YIMEKUCIIONO ra3a noBbIlaeTcs ropa3no ObicTpee, YeM yObIBaET kucrnopod. 3amepsbl
nokasblBaloT, YTO, Aaxe Korga B LKonbHOM knacce ypoeHb CO2 gocturaet 1000 ppm (0,1 %), coaepxaHue kucrnopoga
npakTuyeckn He MeHsieTcsl. KoHeYHO, yBennyYeHme yrnekncrnoro ra3a 3aBMCcuT OT KONnM4ecTBa Niogert B 3TOM NMOMELLEHUN, OT KX
Beca M TOro, 4To OHM Npu 3TOM AenatoT. Bapocnbii Yenosek B NOKOE BbIAENSET B cpegHeM 22 1 YrieKkucrnoThl B 4ac, a npu
duanyeckon pabote — B 2—3 pasa bonbLue.

MccnepgoBartenu 3HakoT, YTO CyLLECTBYET CBA3b Mexay koHueHTpaumen CO2 n owyueHnem oyxoTbl. YenoBek Ha4YMHaeT owyLatb
CMMMTOMbI KHEXBATKN CBEXEro BO3ayXa» (a Ha camMoM [ere NOBbILEeHHON KOHLEHTPaLUMW YINeKUCoro rasa) yxxe npu ero ypoBHe
0,08 %, T.e. 800 ppm. MNpur3HaKM yXyaLIEeHUss CaMO4YyBCTBUS Y YernoBeKka NOSIBSATCS TOMbKO NPY NPOAOIIKUTENIBHOM BObIXaHUN
Bo3ayxa, cogepxawero 1,0—1,5 % yrnekvicnoro rasa, BolpaxeHHble (YHKLMOHaNbHbIE N3MEHEHUS — Npy KoHUeHTpauun 2,0-2,5 %
N pe3Ko BblpaXkeHHble cCUMNTOMbI (ronioBHasi 6onb, obwas cnabocTb, ofbllwka, cepauebreHne, noHMxkeHe paboTocnocobHOCTH) —
npu 3—4 %.

[MrneHnyeckoe 3HadyeHve YIMEeKNCIOoro rasa 3akrn4yaeTcd B TOM, YTO OH CIY>XXUT KOCBEHHbIM MNoKasaTtenem obuero 3arpA3HeHua
BO3,EI,yLIJHOl7I cpeabl NMOMEeLLIEHWIA. I'Iapanneano C yBeIlmM4eHneMm ero cogepxaHua noBbilWakTCA TeMnepartypa, OTHOCUTEINbHadA
BN1aXXHOCTb, 3aMnblfIeHHOCTb BO34yXa, USMEHAETCA ero WOHHbIN COCTaB, rMaBHbIM 06pa30M 3a CYET yBelmn4eHnA NonoXnTenbHbIX
MNOHOB.

IrneHnyeckom HOPMON coepPkaHNs YIIEKUCIIONO rasa B BO34yXe XUMbIX U Cy>KeBHbIX MOMELLLEHWUIA, CMOPTUBHbLIX 3a510B
cuntaetcsa koHueHTpaums 0,1 %.

BnusHue yrnekucnoro rasa Ha opraHuam

MocnepHune nccnegoBaHUs y4eHbIX MOKa3anu, YTo HaxoXAaeHve B MOMELLEHUM C NOBbILLEHHON KoHUeHTpaumnerr CO2 B Bo3gyxe
MOXET Jaxe NPUBECTU K HEraTUBHbLIM M3MEHEHUSIM B KPOBW. 104 BNNSIHNEM YIIEeKMCNOro rasa NpoUCXoanT CHUXKEHNE BEMUYNHBI
pH B CbIBOPOTKE KPOBU (YBEMWUYEHMUIO €€ KUCIIOTHOCTH), YTO BEAET K aunao3dy. B aTom cocTosiHm opraHnam nnoxo yceamBaeT
MUHeparnbl, TakMe Kak KanbuuWi, HaTpUi, Kanui u MarHuin, Kotopble, bnarogaps n3bbITO4YHOM KUCNOTHOCTU, BbIBOASITCS! U3
opraHu3ma. Aunao3 MOXET BPeAUTb OpPraHM3My He3aMeTHO, HO MOCTOSIHHO B TEYEHWNE HECKOMNbKUX MecsaueB 1 gaxe net. Aunaos
MOXET CNpoBOLMPOBaTh 3aboneBaHns cepaeYHOCOCYANCTON cucTembl, NnpnbasneHue B Bece 1 AnabeT, CHUKEHNE UMMYHUTETA,
npobnemel C ONOPHO-ABUraTenbHbLIM annapaToM, obuyto cnaboctb u ap. OcobeHHo HeraTuBHOo CO2 BnMseT Ha nogen, 6onerwmx
anneprven n acTMomn.

MHoroneTHuiA onbIT HabnAEHWI 3a NOAbMU, ANUTENBHO HAXOASAWMMMCS B 3aMKHYTOM NPOCTPaHCTBE, NOKa3biBAET, YTO OHW MOTyT
Ha NPOTSXKEHUN MHOMMX YaCoB U fae HECKOMbKMX CYTOK HaxoauTbesl B aTMocdepe ¢ 3 %-HbiM cogep)KaHWeM YriekUcnoTbl, ecrv
ee HapacTaHue B Bo3ayxe UAET NOCTENeHHO, a uanyeckas OesTenbHOCTb YernoBeka npy aToM MUHUMansHas. Ho B Takmx
YCIOBUSAIX PE3KO CHUXXAETCA YMCTBEHHAs 1 puamyeckas paboTocnocoBHOCTb, MPOAOKaloT HapacTaTb CUMMNTOMbI
HebnaronpuATHOro AeNCTBUA YINEKUCoro rasa.

Kak npaBuno, koHueHTpauus CO2 B Bosayxe coctaensieT 0,03 % (no oGbemy) v Anst HOpMansHOro yHKLMOHUPOBaHUS OpraHM3ma
yeroBeka He [ormkHa GbITb GorbLue. Teno YenoBeka MMEET ONPeaEeneHHY NMPUCNOCoBNAEMOCTb, 1 C TEHEHNEM BPEMEHN MOXET
NpUBLIKHYTb K koHUeHTpauumn 0,15 %. B obLeM, Hago ckasaTb, YTO YIMEKUCbI ra3 B BbICOKOW KOHLEHTpaLUW BPEAEH:

1) Npu KOHUEHTpaLuu Bbiwe 5 % B Te4eHVe ANMTENbHOIO BPEMEHN NOCTENEHHO yBennuneaeT yposeHb CO2 B opraHusme,
NPUBOAMT K rMnokcum 1 nocre 30 MUHYT K 3aTpyaHEHHOMY AblXaHWI0 AeNPECCUM Ha YPOBHE CO3HaHWs, Cyaoporam,

2) npwu koHueHTpauun 8-10 % nosiBnsieTcsa yrnybneHne ObixaHus, ogpbllIKa, Taxnkapams, ronosHas 6onb, Bo30yxaeHue,
rornoBOKpYXeHUe, cnabocTb, CyAopOr1 1 NoTePst CO3HAaHUSA B KOHLLE KOHLIOB,

3) Npu KOHUEHTpaLuK okorno 15 % — ronoBHas 6onb, rofIOBOKPY)XEHUE, CTECHEHWE B IPYAU, NCUXOMOTOPHOE BO3GYXaeHWe,
GeccosHaTenbHoe coctosHue. MNynbe 1 AbixaHue ocnabneHsbl, 3aTpyaHEeHHOe AblXaHne, Cyooporu u cMepTb,



4) npun koHueHTpaumn 30-40 % — HemeaneHHas cMepTb M3-3a Napanuya LeHTparnbHON HEPBHOWM CUCTEMbI M OCTAHOBKW AbIXaHWS.

Oco6oe BHYMaHWe creayeT yaenuTb kayecTBy Bo3ayxa, KOTOPbIM AbllaT AeTH B krnaccax. KoHUeHTpauus yrinekucoro rasa B
BO3MYXe KMacCHOM KOMHATbl MOXET YBENUUUTLCS B HECKOSMBKO Pas K KOHLY 3aHATUA. Y aeTei, oBy4yalolmxcs B Krnaccax C BbICOKOM
KOHLIEHTpALMEN YITEKMCIIONo ra3a YacTo HabnogaeTcs Tshkernoe AblXxaHue, OAblllKa, CyXOoit Kallemnb U PUHAT, 3T OETW UMEIOT
ocnabreHHyo HOCOrTOTKY.

Poct KOHLUEHTpaunmn yrnekncrioro ra3a B nomMeLlleHnmn npusoanT K BOSBHUKHOBEHUIO MPUCTYNOB aCTMbl Y nerten-acTmaTukoB. M3-3a
NOBbILLEHNA KOHLUEHTPpaLUWK YrMeKUCrioro ra3a B LWKOMax yBenndmBaeTca YNCI10 NponycKkoB YPOKOB yYalwnuMunuca no oonesHu.
PecnmpaToprle VIH(*JGKLI,VIVI M acTMa SBMSIOTCA OCHOBHbIMW 3a00neBaHNsiMM B TaKMX LUKOMax.

MoBbILIEHNE KOHLIEHTPaLUN YIIEeKUCIOro ra3a B Krnacce HeraTMBHO BMMSIET Ha pedynbraTthl y4ebbl 4eTel, CHUKaeT Ux
paboTtocnocobHocTb (cM. MpunoxeHne). Hanbonee nogBepkeHbl HEraTUBHOMY BIMSIHWIO YTTNIEKMCIIONO ras3a B NOMELLEHUN OETH,
cTpajaroLme anneprven, actMoln 1 Apyrummu 3aboneBaHmsiMm AbixaternbHbIX NyTen.

B cnopt3aane, npy pusmyeckor AesTENbHOCTM B MIIOXO NPOBETPMBAEMOM MOMeLLEHUN pebeHOK, Npexae BCero, NoYyBCTBYET
rMnepkanHuio, YeM rMnoKcuto (HexBaTky Kucropoga). MnepkanHus — COCTOsIHME OpraHM3Ma, Bbl3BaHHOE MOBLILLEHWEM
napuuansHOro AaBrneHns YIIekMcrioro rasa B apTepuanbHoii KpoBu. [nuTenbHas runepkanHus xapaktepusyetcs pacluMpeHmemM
COCYA0B MMOKapaa U rofioBHOMO MO3ra, YTO MOXET MPUBECTU K POCTY KUCIIOTHOCTU KPOBW, BTOPMYHOMY Crasmy KPOBEHOCHbLIX
COCy[0B, 3aMeaSIEHNI0 CePAEYHbIX COKpPaLLIEHWI, pasnNYHbIM B60Ne3HEeHHbIM COCTOAHMAM. [py HACTYNNEHUN rIMNepKanHum
oTMeYaeTcsl NosiBIIeHMe UCTapUHbI, FoNIoBHas Gorb, FONTOBOKPYXXEHNE U OfbILLKA, YTO, KaK NpaBurio, 0ObACHAETCA (U3NYECKUM
YTOMIIEHUEM U BOCNPUHMMAETCS, YyTb NN HE KaK JOKa3aTenbCTBO ABUraTeNlbHON akTUBHOCTMY.

O}J.HOI;I M3 NPUYMH NOBbILWEHNA YPOBHA CO2sB noMeLeHNnn MoXeT ObITb 1 yCTaHOBKa NinaCTUKOBbIX OKOH, T.K. OHUN NULWIAKT
nomeLlLeHne eCTeCTBEHHON BEHTUNALNN U yrﬂeKI/ICﬂbIVI ras MOXeT HakannueaTtbcs. KomHara, 3aKpbiTaa nNnacTukoMm, npespatlaetca
B 3aKynopeHHYH Kamepy, n yFJ'IEKVICJ'IbIVI ra3d B Taknx yCnoBuAx MOXKeET NnpeBbillaTtb HOpMaTuBbl BO MHOTIO pas.

MpakTuyeckas 4acTb

M3mepeHune cogepxaHus yriekMcrnoro rasa B pasnmyHbIX MOMELLEHNSIX LLKOSbI
OKcnpecc-MeTof onpeaeneHnst Yrnekcroro rasa B Bo3gyxe.

[nsa BeinonHeHunst paboTel TpebyeTcs:

— MeauumHckmi wnpuy Ha 100150 mn;

— XUMUYECKUI ctakaH, BMecTumocTbio 50-100 mn;

— 0,005 % pacTBOp kapboHaTa HaTpus, 4N NPUFOTOBMNEHUS KOTOPOro 1 r Xxummnyeckn Ymctoro 6e3BogHoro kapboHaTa HaTpus
pacteopsitoT B 200 M cBEXENPUrOTOBNEHHOW AUCTUNNMPOBaHHOM Boae, a 3atem gobaenstoT 0,5 mn 1 %-ro pacTteopa
deHondTanenHa;

— pabounii pacteop, 1 mn 0,005 % pacTBop kapboHaTa HaTpusi NOMeLLaT B MepHyto kondy Ha 100 mn, AoBoaaT oObeM
OVCTUINIMPOBAHHOW BOAOW 4O METKM M NEPEMELLMBALOT.

Mpu onpepeneHun okcmaa yrnepoaa B Wnpuy Habupatot 20mn paboyero pacTBopa kapboHaTa HaTpus, 3aTeM OTTAMMBaKOT
MOpLLUEHb 1 3acacbkiBaloT Uccredyemblii Bo3gyx. [locne aToro Wwnpul BCTPSXMBAKOT B TeYEHWe o0gHOW MUHYTLI. Ecnin pacteop
OCTaeTCs pPO30BbIM, TO BO34YX BbITANKUBAIOT M3 LWNpULA, HabmpaloT HOBYIO NMOPLMIO BO34yXa W ONSATb BCTPSIXMBAKOT OO4HY MUHYTY.
Hosble nopuun Bo3gyxa gobasnsioT o obecuBeynBaHus pacteopa. Ecnv pactBop ob6ecuBeunBaeTcs meHee Yyem 3a 1 MUH, TO
OnNbIT MOBTOPSIIOT C MEHBLUMM KONMYECTBOM Bo3ayxa. Xof peakuun: Na2CO3 + H20 + CO2>2NaHCO3.

Mbl U3Mepunu KOHUEHTPALMIO YIMEKNCIIONO ra3a B CrieayoLmnx noMeLLeHusax: pekpeaums (1 atax), kabUHeET xumnm, KabuHeT
HayarnbHbIX Knaccos, cnopTaarl.

YuntbiBast 06bem nccnegyemoro Bosayxa, I'IOTpe6OBaBLLIVII7IC9I ans obecupevnBaHns pacTBopa Kap60HaTa HaTpuAa, onpeaendrT no
crneumanbHon Tabnuue coaepXXaHune ABYOKMUCHK yrnepona B Bo3gyxe:

Tabnuua 1

3aBncnMoCTb coaepkaHus yrnekucnoro rasa (B %) B Bo3gyxe ot o6bema Bo3gyxa, obecupeumsatowiero 20 mn 0,005 %-Horo
pacTtBopa coabl

O6beM Bo3ayxa, M. | KoHueHTp. CO2 ( %) | O6bem Bo3ayxa, mn | KoHueHTp. CO2 ( %) | O6bem Bo3ayxa, mn | KoHueHTp. CO2 ( %)

80 0,32 330 0,116 410 0,084




160 0,208 340 0,112 420 0,080
200 0,182 350 0,108 430 0,076
240 0,156 360 0,104 440 0,070
260 0,144 370 0,100 450 0,066

OkoH4aHue Tabn. 1

O6beM BO3ayxa, Mn.

KoHueHTp. CO2 ( %)

O6bem Bo3ayxa, Mn

KoHueHTp. CO2 ( %)

O6bem Bo3ayxa, mn

KoHueHTp. CO2 ( %)

280 0,136 380 0,096 460 0,060
300 0,128 390 0,092 470 0,056
320 0,120 400 0,088 480 0,052
M3amMepeHunsa npoBoannmce B TeYEHUE C NATK AHeW. [lonyyeHHble pesynbraTel 3aHecnm B Tabn. 2.
Tabnuua 2
KoHueHTpauus yrnekmucnoro rasa ( %) B LUKOSMbHbIX MOMELLEHUAX B TEYEHWE Heaenu
MoHepenbHUK BTopHuk Cpepa YetBepr MatHuua
O6uEm KoHueHTpauus O6uEm KoHueHTpauus O6uém KoHueHTpauus O6uém KoHueHTpaums O6ném KoHueHTpaums
BO34yxa u payy BO3ayxa u pauy BO3ayxa u pau BO3ayxa u pay BO3ayXa u pay
CO2 CO2 COo2 C02 CO2
M. M. M. MI. MI.
ATMOCEPHBIR | 364 | g 104 340 | 0,112 340  |0,112 320 |0,120 320 |0,120
BO3AYX
OkoHuaHne 80 018 100 0,144 100 0,144 80 0,18 100 0,144
ypoka
Mocne 120 0,12 160 0,09 140 0,102 120 0,12 140 0,102
NpOBETPMBaAHUSA
Mocne
CKBO3HOIO - - - - 160 0,09 200 0,072 170 0,084
nNpoBeTpUBaHNUS
Pekpeauuns 100 0,144 80 0,18 80 0,18 100 0,144 80 0,18

Paccuetbl Benucb no popmyne

PO T

Ni

rae N — ymucno nogay wnpuuemM Bosgyxa oTKpbITon atmocadepsl; Ni — unno nogady wnpuuem Bo3ayxa 3akpbiToro nomeleHuns; 0,04
% — cogepxaHue yrieKkucrnoro ra3a B BO3ayxe.

AHanmM3 no3BonsieT caenaTb HECKOMbKO O4YEBUAHbBIX BbIBOLOB:

- cogepxxaHve CO2 B uccrnegyembix NOMELLEHUAX HE NPEBbLILIAET FTMIMEHNYECKUIA HOPMATUB MO MakcumarbHO A0NyCTUMON
KoHueHTpauwum (0,07-0,1);

- HanbonbLuas KOHUEHTpauuna yrneknmcnoro rasa Habntoganack B yqe6Hb|e OHW NONHON noceLaeMocTu y4yauimxca cCopTuBHOro

3ana;




- yuntena cnegart 3a Bo3ayLlHbIM PEXUMOM U peryndapHoO npoBeTpMBaET noMelleHmne, T.K. KOHUeHTpauuna CO2 B Havane YpoOKa
HanMeHbLUad;

- CHWXXeHune ypoBHA CO2 Habntogaetcs BO BpeMda nepemMeHbl, Korga yyvyawimecd noknaarT noMeleHna 1 OH1M NpoBeTpmUBakoTCA,

- BbICOKaA KOHLUEeHTpauna CO2B pekpeaunn BO BpeMd nepemMeHbl CBA3aHa C OOnbLUMM KONNYECTBOM y4qyalwmnxcd, T.K. OHMN BbIXOOAT
Ha nepemMmeHe B Kopnaop, a AaHHble NoMelleHNAa He NPpoBETPUBAKOTCA.

MiamepeHne cogepxaHns yriekucrnoro rasa B kabvHeTe xummm ¢ nomoLbto undposoin nadopartopum «Einstein™Tablet+»

B npownom yyebHoM rogy Halla LKona Ans opraHvM3aumnmn nccrnefoBaTenbckon paboThbl M NpoBeaeHNs AeMOHCTPALMOHHBIX
3KCNEPUMEHTOB NO XMMWUK U n3uke nonyunna undposble nabopatopum «Einstein™Tablet+y.

|_|03TOMy, C Lernblo naMepeHune cogepxaHud yrnekmucrioro ras3a B KabuHeTe XMMumM Obina Ucnonb3oBaHa gaHHas na6opaTopV|;|, K
KOTOpOIZ ObIN NOAKIMIOYEH AaTyMK yrnekucnoro rasa. Mbl 3aganu BpeM4A 3KCnepumMeHTa u 4actoTy Bbl60pKI/I Aana yctaHoBneHuna
YPOBHSA YITeKUCIrioro rasa B KabuHeTe Xummmn.

MamepeHmne 1. Llenb: BbISCHUTB, C KaKoW CKOPOCTbIO BOCCTaHaBIMBAETCA HOPMarbHbIA YPOBEHb YrNekUcnoro rasa. Hactponku:
n3MepeHne Kaxayto cekyHay. Bpems akcnepumenTta 2400 cek (40 MuH, 1 ypokK), AaTYMK HAXOAMTCA Yy AOCKK; NepBble 5 MUHYT ypoka
6bIn ONPOC Y AOCKM U yyalumecs 6binv B HeNOCPeACTBEHHOW BnM30cTu OT AaTymka. 3aTem nobnmnaocTy oT AaTyuka HU KOro He
6bino.

(002 Topr Wemcriy runmce)

Puc. 1. U'ameHeHune KoHLeHTpauun yrinekMcnoro rasa B Hayane ypoka
BbiBoA: BblgENEHUE YIMEKMCOro ra3a NpomMcxoauT BbICTPO, a BOCCTAHOBIEHNE HOPMAaribHON KOHLEHTPALIMK 3aMefIEHHO.

Mameperue 2. Llenb: cpaBHUTDL, KaK pacTeHUs BAWSAIOT Ha YPOBEHb YITNEKNCIONo ra3a, KOTOpbIN BbIAENAETCS NP AbIXaHUW rpynnbl
yyawumxcs. Hactporiku: namepeHue kaxayto cekyHay. Bpems akcnepumenTa 24500 cek (416 MUH, 8 ypOKOB 1M NepeMEHbI MeXay
HUMW), OaTYMKM ObINM pacrnonoXeHbl B LEHTpe Knacca (3eneHbiv rpaduk) 1 B LLBETOYHOM 30He (CuHWMiA rpaduk). B kabuHeTe 6Guno
nposeaeHo 5 ypokoBs, 3aTeM KabuHeT Gbin nycTon.
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Puc. 2. UsmeHeHune KOHLUEHTpaunn yrnekmucrioro ra3a B TedeHne gHa

BbiBOA: B LIBETOYHOMN 30HE KOHLIEHTpALMS YINEKUCIIONo ra3a 3HaunTenlbHO MeHblue. MoaToMy kabuHeT 6e3 KOMHATHbLIX pacTeHUi
NPOBOLMPYET 3HAYMTENBHOE YBENNYEHME YPOBHSI YITNIEKUCIIONO rasa, YTo NPMBOAUT B KOHEYHOM UTOTE K MOHMKEHUIO
paboToCcnoCOBHOCTY yyaLLmMxcs.

M3mepeHmne 3. Llenb: BbIACHUTL, C Kakol CKOPOCTbI0 BOCCTaHABNMBAETCA HOPMaribHbIA YPOBEHb YIMEKUCIIOro ra3a B kabvHerte
nocne nNpoBETPUBAHKS.

Ha To1 >xe Hegene npu Tow e 3arpy>KeHHOCTH kabuHeTa GbINo NPOBEAEHO aHaNoOrMYHOEe NCCcneaoBaHne C pa3meLLeHeM gaTtynka
B LleHTpe KkabuHeTa, HO OCHOBHOE OTIIMYME — NOCIIe OKOHYaHWUsi ypoKOB Bbifio NpoBeAeHO NpoBETPUBaHME.



= O i e

Puc. 3. UameHeHune KOHLUEeHTpaunn yrnekmucrioro ra3a nocrie nposetTpmBaHus kabuHeTa

BbiBOA: 3TO NpMBEro K pe3koMy crniafy Yriekucrioro rasa (KpacHbi rpacvk) U BOCCTAHOBMEHUIO HOPMarbHOMO COCTOSIHUSI YPOBHS
kucropoga B kabuHeTe.

BbIBoabI U pekoMeHaaumm no pesynsrataM NpoBeAeHHoN paboThbl

AHanus no3BonseT caenarb HECKONMbKO O4EBUAHBIX BbIBOAOB. Bo-nepBbix, KOHLUEHTPaUUs YINeKMCoro ra3a BO BCEX LUKOSbHbIX
NMOMELLEHUSIX B TEYEHNE BCEW HEAENM BbilLe HOPMbl. Bo-BTOpbIX, HanbonbLlee cogepkaHne yrnekucrnoro rasa B y4ebHble aHu
HabniogaeTcs B NOMELLEHNAX, B KOTOPbIX NMPOMCX0AUT 06pasoBaTenbHblv npouecc. B HMXx et npoBoaaT 6onbLuyto YacTb
BpeMeHW. B-TpeTbux, NUK KOHLEHTpaUun YrnekMcrnoro ra3a Habniogaercsi B LUKONbHOM criopT3are, YTo O4EBUAHO CBA3AHO C
GonblLLUON ABUraTenbHOM aKTUBHOCTLIO YYaLLMXCS.

BbiBOA: LUKOMbHbIE MOMELLEHUSI HE MPOBETPMBAIOTCSA AOMKHBIM 06pa3oM, YTO OTpMLUATENBHO CKa3biBAeTCs Ha CaMOYyBCTBUM
YYEHVKOB 1 yuuTenen. Kak e MOXHO pelumnTb 3Ty npobnemy?

BO-FIepBbIX, 9TO AnuTenbHOEe NnpoBeTpuBaHMe BCEX NoMeLLeHUI. KpaTKOBpemeHHoe npoeseTpmnBaHmne Cﬂa603(bd)eKTl/lBHoe n
NpakTU4ecKkn He yMeHbLLaeT coaepikaHne Yyrnekncrioro rasa B Bosgyxe. Onsa nogaepXaHma no-HacrtosdAwemMy 340p0oBOro
MUKPOKINMaTa HY>XHO epXXaTb OKHa OTKPbITbIMU B TE4EHNE BCErO ypoKa. YacTo 3T0 HEBO3MOXHO U3-3a wymMa nog okHamu,
XONOAHbIX CKBO3HAKOB, HEMPUATHBLIX 3anaxoB, AbiMa U TaK aanee.

Yuntensam HeobxoamMmo perynapHo npoBeTpuBaTb KiacCHble NoOMeLLeHNA.

[nnTenbHOCTb NPOBETPVBAHNSA NOMELLEHUS (MUH)

HapyxHas Temnepatypa

B manbie nepemeHb! | B 6onbluve nepemeHbl Mexay cMeHamu
Ot +10 go +6 4-10 25-35
OT+5000 3-7 20-30
OT0pmo-5 2-5 15-25
OT-5p80-10 1-3 10-15
Hwuxe -10 1-1,5 5-10

YpoBeHb KOHLEHTPaLUWW YIMEeKUCIoro ra3a B BO3A4yXe Bbllle HOPMbI Mocne 6 ypoka, NosToMy HeobxoaMMo NPOBETPUBATL
nomelLleHne nocrne 3 ypoka, Tak kak koHueHTpauus CO2 B NOMELLEHNN CTAHOBUTCS KPUTUYECKON.

YCcTaHOBKa NNacTUKOBbLIX CTEKMOMNAKETOB B LUKOME Tpe6yeT AONONTHUTENbHOINo BHUMaHNA K CUCTeMme BEHTUNALNUN N Boanyx006|v|eHa,
Hanpumep, yCtTaHOBKe I'IpVITO‘~IHOI7I BEHTUNALMM MO BCEN LLKOME Unn YCTaHOBKM KOHOMLUMOHEPOB B OTAENbHbIX KabuHeTax.

Bo-BTOpbIX, C MOMOLLbIO KOMHATHbIX PACTEHWIN, TaKNX Kak: XIopoUTYM XOXIaTbli, IMOKCUHUSA, BEroHus, caHceBmepus
TpexnonocTHas 1 Ap. Ho NockonbKy NOrnoLeHne MMn n3dbITOYHOW YINEKMCNOThI U3 BO3a4yXa NPOUCXOAUT TOMbKO Ha CBETY, TO
OAHUM UM BpAa N CnpaBUTbCA.

B-TpeTbux, yrnekmcnbIv ra3 MOXHO yaansitb U3 BO3gyxa NOMELLEHNs cneumanbHbiMy npubopammn. 3T Npubopbl HA3bIBAKTCS
abcopbepamu (nornoTuTensamun) yrnekmucroro rasa. B ocHoBe gencteusa abcopbepa yrnekncnoro rasa 3anoxeH NpyvHUMN 3axsata
monekyn CO2 crneumarnbHbIM BELLECTBOM.

3aknoyeHne



3,D,OpOBbe 4yenoBeka 3aBMCUT BO MHOIOM OT BO3AyXa, KOTOprIZ OH BAbIXaeT. B noBcegHeBHOM XM3HW, KOrga Mbl HAXOAMMCSH B
nomMeLwleHnn, Bo3ayx HacblleH TOKCUMYHbIMU BeLLleCTBaMUn, KOTOpPble BblAENnAT NOKPbITUA mebenn (J'IaKVI, I'IJ'IaCTVIK).

OueHb BaXXHO TO, KakMM BO34yXOM ObllMT pebeHOK BO BpeMsi CBOEro pa3BuTUsi, Bedb opraHuam pebeHka 6onee nogsepxeH
HeraTVBHOMY BIIUSIHUIO OTPaBRsAOLLMX BeLeCcTB. 3a nocneaHne ABa OEeCATUNETUS B Pa3BUTbIX EBPONENCKUX CTPaHax Konm4ecTBo
annepruyeckux n actMaTnyeckmx 3abonesaHui yasounocs. B 2004 rogy, B pamkax exerogHown KoHdepeHunn EBponerickoro
PecnupatopHoro O6uiecTtea, Gbina BoickazaHa runoTesa 0 TOM, YTO OCHOBHOW NPUYNHON yBENnYeHus 3abonesaHnin SsBnseTcs
HeraTvBHOE BO34eNCTBUE 3arpsa3HEHHOro BO34yXa U MOBbILUEHHOIO YPOBHS YINEKNCIIOro rasa BO BHYTPEHHUX MOMELLEHNSX.

CneumanbHbii npeactasuTtens eHepanbHoro aupektopa BO3 B Poccun Mukko BrueHoHeH B cBoeM foknage o HebnaronpusTHbIX
TeHAeHUMsAX 3a6oneBaeMocTu NogpoOCTKOB, coobLumr, 4To B Poccnm Habniogaercst pocT KonnyecTsa AeTelr U NOAPOCTKOB C
3aboneBaHUsIMU pecnmMpaTopHON CUCTEMBI U BPOHXManbHOM acTMbl. B cTpykType 3aboneBaemMocTn AeTen JOMUHMPYIOT 60Mne3Hu
opraHoB ApixaHus. [letn, cTpagatoLime annepruen, actMon n apyrmmy 3abonesaHvaMy AbixaTenbHbIX NyTen, Hanbonee
NoABePXKEHbI HEraTUBHOMY BIIVSIHWIO YTNEKUCIIONO ras3a B NOMELLEHWMN.

OyeHb BaXXHO He JOMYCTUTb MOBbLILIEHNS YPOBHA 3abonesBaemocTtu yyawmxcs. CosgaHue B knacce Hambonee 6naronpuATHbIX
TMIIMEHNYECKUX YCNOBUIN — OAMH M3 aKTOPOB, BIMSAOLIMX HA paboToCNOCOBHOCTL 1 hM3NONOrMyeckoe COCTOsIHUE OpraHu3ma.

BoT 0 uem cnenyet 3agymartbCa poauTensam, YTOObI NOHSATL XopoLllee nm Ka4eCTBO BO3ayxXa B LLUKOIEe, rae y4Ymtca pe6eH0|<: BaLl
pe6eH0K KawnseT n ynxaet 6onbLue, Yem paHbLUe, y HEro Havdanum npoaBnATbCA CUMNTOMbI anneprim n y4actunmcb 3aboneBaHus
BEPXHUX AblXaTelbHbIX I'IyTEI7I, BaLl pe6eHOK nyyuwe cebs YyBCTBYET B BbIXOOHbI€ OHW, KOr4a He XOOUT B LUKONY. Torga, BO3MOXHO,
YPOBEHb YIMEKNUCNOoro ra3a B Knacce, rge oH y4nuTcd Bbillle HOPMbl.

MopBoas nTor BbiLecka3zaHHOMY, MOXHO caenaTh 0OLLMIA BbIBOA: U3BMEPEHUE COAEPXKAHMS YITEKUCIIONO ra3a B pa3nunyHbiX
NOMEeLLIEHMAX LLUKOIMbl 1 aHanM3 KONMYeCTBEHHbIX NoKasaTenen 4oKa3biBaeT, YTO KOoHUeHTpauuio CO2 MOXHO perynupoBaTb
NpoBETPMBaHNEM KabUHETa U HaNMYNEM KOMHATHBIX PACTEHWUIA, T.e. HAM yAanoch AoKa3aTb rmnoTesy un BeipaboTaTtb
pekomMeHZaummn no cHkeHnto CO2 B KNAcCHbIX MOMELLEHUSIX.

MpunoxeHue

HeratnBHble (*)VI3VIOJ'IOFVI'~I€CKVI€ npoasneHna Npu pasrnmvHbiX YPOBHAX KOHLEHTPaUWW YIIMEeKUCroro rasa

YposeHb CO2,
dusnonornyeckme nNposiBNeHns
ppm
ATMOCdEpPHbIN
BO34YX .
MpeanbHblii BO3OyX ANS 30,0POBbS Y XOPOLLEro CamovyBCTBUS.
380-400
400-600 HopmanbHoe Konu4ecTBo Bo3ayxa. PekoMeHOoBaHO Anst AETCKUX KOMHAT, cnaneH, 0OUCHbLIX NOMELLEHWI, LWKOM U AETCKMX CagoB.
600-1000 MosiBnsOTCA Xanobbl Ha Ka4ecTBO BO3ayxa. Y Niofen, CTpafjaloLwwmx acTMOW, MOryT yyallaTtbCst MPUCTYMbI.
O6wwin guckoMaopT, cnabocTb, ronoBHas 60nb, KOHUEHTPaUMS BHUMaHUS NagaeT Ha TPETb, PacTéT Yncno owmnbok B paboTe.
Bbiwe 1000 MoxeT NpMBECTU K HEraTMBHBIM U3MEHEHNSIM B KPOBM, TaKKe MOTYT NOSIBUTLCSI MPOGNEMbI C AblXaTernbHON U KDOBEHOCHOMN
CUCTEMOW.
Bebiwe 2000 Konun4yectso owmbok B paboTte cunbHo BodpacTaeT, 70 % yyalumxcs, COTPYAHUKOB He MOTYT COCPEAoTOuUTLCS Ha paboTe.

Mpumevanve: EanHuupbl namepenunst yposHs CO2 — ppm (parts per million). 3To MunnMoHHas 4ons, aHanornyHas no cMbiciy
npoueHTy unn npomunne. 1000 ppm = 0,1 % CO2 B Bo3ayxe.
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