OOMiH pe4oBUH, eHepril i
TepMoperyjasuia. Pojib mopoKHUHH

pora B IX peryJasii
JlekTop — lonent kadenpu dgisiosorii

AKyxosa M.IO.




Oomin peuosun (OP) i enepeii (OE) - 11e CyKynHICTh (PI3UYHUX Ta
XIMIYHMX TIE€PETBOPEHb PEYOBMH 1 €HEPrii B OpraHi3mi, SKl
3a0€3MEYyI0Th HOro JKUTTENISIBHICTH Ta B3aEMO3B 30K 13
30BHIIIHIM CEPEIOBUIIEM.

CyTh 1OTO OOMIHY MOJSITa€ Yy HAAXOMKECHHI B OpPraHI3M
PI3BHOMaHITHMX, OaraTux MNOTCHIIAJIbHOK XIMIYHOK E€HEPII€r0
PEYOBHH, K1 B OpraHi3M1 PO3MICILUIIOTHCI 10 OUIBII IPOCTHX, a
BUBUILHEHA IIpU I1IbOMY €Hepris 3a0e3nedyye  MpOTIKaHHS
(p1310JIOTTYHUX IPOLIECIB Ta BUKOHAHHS 30BHIIIHLOI po00TH. OKpIM
TOI0, PEYOBHMHH, IO HAAXOJATH 13 30BHIIIHHOIO CEPEIOBHUIIA,
BUKOPHUCTOBYIOTbCSI B OpraHi3Mi JJisi YTBOPEHHS HOro BIIAaCHUX

| CTPYKTYPHHMX KOMIIOHEHTIB, KJIITUH, TKAHWH, TOPMOHIB. ()EPMEHTIB. |




B 00MiH1 p€4OBHH BUIUISAIOTH 2 IPOLIECH.

1. Ana6oJizm (acumijsinis) - 1e CyKyIHICTb IPOIIECiB 010CHHTE3Y
OpPraHIYHMX CIIOJYK 1 CTPYKTYpPHHX KOMIIOHEHTIB KmTHH. Ileu
IpoleC 3a0e3Ieuy€e PICT, PO3BUTOK Ta O€3IepepBHE ITOHOBJICHHS
OaraTtux eHepriero cnoiryk (ATD).

2. Kara6Goaizm (aucuminsimisi) - 1€ CYKyIHICTh IHPOICCIB
PO3IIEIUICHHSI CKJIAJIHUX MOJEKYJ A0 KIHIEBUX MPOCTUX CIOIYK 13
BUBUIBHEHHSM 1X MOTEHIIAIbHOI €HEPT1i Y (DOpM1 XIMIYHUX 3B’ SI3KIB
MakKpoepriyHux cnoiyk (ATD).

3a0e3MeUeHHs] OpraHI3My CHEPri€l0 3AIMCHIOETHCA 34 PaxyHOK

aHaepoOoHO20 ma aepooHo2o Kamaobonizmy.




B oprani3Mi JIOAUHU B MIPOLIECI aepooHo20 Kamaboizmy MamKe
BCl OpraHiyHl CHOJIYKM Ta IPOAYKTH aHACpPOOHOTr0 OOMIHY
noBHICTIO po3mierunoThes 0 CO2 1 H20. Ilpu oxwucieHHl
oJHOTO MO Iroko3u o CO2 1 H20 ymeoproemubcs 25,5 monis
AT® (npu anaepobrHomy obmini - minoku 2 moni ATD). B
opranizmi AT® Biirpae OCHOBHY pOJb aKyMYJIaTOpa XIMIYHOI
CHeprii.

[Ipouecnu anabos3My Ta KaTaOOI13My 3HAXOAATHCA B OpPraHI3Mli
B CTaHl JWMHaMI4YHOI piBHOBaru. CTaH pIBHOBAru 3aJICKUTh Bl
BiKy (mrepeBara aHa0omi3My y JITell 1 Karaboai3My y IIFOIei
IOXHMJIOTO BIKY), CTaHy 340POB'd, (PI3SMYHUX 1 ICHUXOSMOIIIMHUX

HAaBAHTA>XXCHb.




BuTpadeHl eHepreTuyHl peCypcH MOBUHHI MOCTIMHO B1JHOBIIOBATUCH 34
paxyHOK 1k1. B opranizmi npoiiecu oOMIHY OLIKIB, )KUPIB Ta BYTJICBO/IB
B3a€MO3B’s13aH1, y IEBHUX MEKaX MOXJIMBI iX B3aeMoIliepeTBopeHH:. Lle
MOSICHIOETHCS THUM, IO Y MPOIEeCl 0OMIHY OUIKIB, )KMPIB Ta BYIJICBOJIIB
yTBOPIOIOTHCS KUIbKA CIOJNYK, $SKI € CIUIbBHUMH METa0OJIYHUMHU
pE€YOBHMHAMHM, SKI 3a0€3IEUyIOTh B3a€EMO3B 30K MDK  OOMIHOM
BYIJIEBOIB, KUPIB 1 OLJIKIB.

OCHOBHUM KJIIOUYOBHUM IPOJYKTOM B3a€MOJI1i OLIKIB, )KMPIB 1 BYIJICBO/I1B
e aunetuiKoA. 3 10omomMororo I1€i pe4oBMHM OOMIH OUIKIB, >KHPIB 1
BYIJIEBOJAIB OO0 ’€IHYEThCA Yy KIHIIEBUM MUISAX OKHCICHHS — IIMKII
TPUKApOOHOBHUX KHCJIOT, Y SKOMY BHUBUIbHSA€THCS 2/3 yciei eHeprii

OpraHizmy.




KinpkicTs Ol71Ka, SKHH po3MaBCcs B OpPraHi3Mi, OIIHIOIOTh 3a
KUIBKICTIO BHBEJCHOIO 3 OpraHi3My 13 IOTOM Ta CEY€I a3oTy,
OCKUIbKH a30T BXOJUTh MalK€ BUKIIIOUHO JI0 CKJIaay aMIHOKHUCIOT. Y
BUIIAAKY KOJIW KUIBKICTh a30Ty, 110 HAJIMIIIA B OpraHi3M, JOPIBHIOE
KIJIBKOCT1 BUBEICHOIO a30TYy, TOBOPSATh PO A30MUCHY PIBHOBA2). 3a
YMOB II€PEBUILICHHS pO3IaAy OlaKa HaJl HOro CUHTE30M, BUSBIISIETHCS
HEraTUBHUU a30THUCTHU OajIaHC.

Jlimau k1 BIAITpalOTh  BaXIMBY  poOjdb Yy  IMIATPUMAaHHI
KUTTEAISNILHOCT1 opradizMy. JIimagyd BXOASTh A0 CKJIaay KIITHHHHUX
MeMOpaH, BHUCTYIAlOTh OCHOBHHUM JKEPEIOM CHHTE3Y CTEpPOITHHUX

TOPMOHIB, BUKOHYIOTh (DYHKI[IF0 €HEPro3a0e3IIeueHHs Ta 1HIII.




[Ipy BUKOPHUCTAHHI KUPIB Yy SKOCTI JKEpesia €HEprii CIepiry
B1I0OYBAETHCS X TIAPOII3 3 YTBOPECHHSIM BUILHUX >KUPHHUX KHCIIOT,
K1 BKJIIOYAKOTBCS y Iporec OeTa-OKHUCIEHHA. B eHepreTnuHomy
BIJTHOILICHHSI OKUCJICHHS KUPHUX KHUCJIOT y Ba pa3u €()EKTUBHIIIIE,
HDK OKMCJICHHSI aMIHOKHMCJIIOT 1 ByIJICBO/IIB.

B opranizmi mroguau 1 TBapuH A0 60% eHeprooOMiHy 3alIeKHUTh
B1J] IIEPETBOPEHHS BYIJICBOAIB, IPHU LILOMY €HEPIeTUYHI MOTPEOU
MO3KY 3a0€3MeUyI0ThCS MaKe BUKIKOYHO INIHOK03010. OKpIM TOTO,
BYIJICBOAW BXOJSATh JO CKJIAaAy CKJIAQJIHUX KIITHHHUX CTPYKTYp
(rmiKompoTeiHH, TIIKOMIIIAHN 1 1H.). B oprani3mi IIOIWHN ByTJI€BOIN

JCMOHYIOThCS Y (hOpMI 3aIlaciB ITIIKOT€HY Y MEYIHIll Ta M’ s3aX.




Peryndaimiss oOMIHY pEYOBHH BI1AOYBAETHCS NIIAXOM BIUIMBY Ha
IMBUJIKICTh OIOXIMIYHMX PEaKIIFM, 3aBAIKUM 3MIHI aKTHBHOCTI
(bepMEHTIB 4YM 1X KOHIEHTpalmli. Perymstopamu-monyisitopamMu
KaTaJITUYHOI aKTUBHOCT1 (DEPMEHTIB 4acCTO € caml memabonimu. L{um
MemoooM 30IUCHIOEMbCS pe2YNAYiss OKpeMux JIAHOK MemaboaiyHux
nepemeopets ) KaimuHi. 3azanivHa inmezpayiss Memaoonizmy

3a0€3I1€Uy€E€ThCSI, B OCHOBHOMY, 3a JOIIOMOIOK aOdeHiiamis, SKi
Oepymb yuacmo y 0Y0b-AKUX MemaOONIYHUX NepemeopeHHIX

KJAIMUHU.

lopmonu € Haubinbws eaxcausum piHeM peyaauil cuHmesy md
aKmueHocmi hepmenmis uepesz peyenmopu mMemopamn KIiMuH,
AOCHINIAKYUKIA3Y Ma YUKITYHUU adeHo3uHMoHogocgham. Ane 6
UIIOMY Op2aHiaMi pe2ynauis OOMIH)Y peYyoB8UH 3HAXOOUMBCA Nio
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OpraHiaM OTpUMy€ €HEPriro y ((OopMl MOTEHINAIBHOI EHEPTIi
XIMIYHMX 3B’SI3KIB  MOJIEKYJ OUIKIB, JKHpPIB 1 BYIJICBOMIB.
BuBLIbHEHHSI €HEprii B1AOYBAa€TbCS M1 4Yac OKHUCJICHHS IUX
pPECYOBUH. YTBOPEHHS €HEprii 0€3 y4yacTl KHUCHIO Ha3WBAETHCS
AHaepoOHUM — OOMIHOM, @ Npoyecu YMBOPEHHs  eHepeil 3
BUKOPUCMAHHAM MONEKVIAPHO2O0 KUCHIO — dAepoOHUM OOMIHOM.
Hakonuuennsa  ewnepeii  8i00Oysaemvcsi 8 ~ OCHOBHOMY — y
BUCOKOEHEP2eMUYHUX 38 A3KAX A0eHO3UHMPUGDOCchopHoi Kuciomu
(AT®D). Enepcia ATD euxopucmosyemvcss 0751 30iUCHEHHS 8
OpP2AHIZMI  XIMIYHUX, MPAHCNOPMHUX, €EIeKMPUUHUX NpoYecis,
BUKOHAHHS MexaHiyHol pobomu. [Ipu euxonanui 0y0b-s1Koi pobomu
yacmuna euepeii euodiisiemocsa vy opmi menna. 3okpema, nio uac
M 51306020 ckopouenns auute 20% enepeii suxopucmogyemvcs OJis
mexarniunoi pooomu, y mou uac sax 80% posciroemoves v opmi
menJja.




KigpkicTh Te€ma € OO'€KTMBHUM ITOKa3HUKOM €HEPreTUYHHX
BUTPAT OPraHi3My 1 BUPAKAETHCI B OJMHMIISIX TEIJIA — KKAJLIOPIAX
Ix/locoynax (1 xan = 4,19 Jlc). 30amuicms pizHux pewoun
3abe3neuysamu Op2amizmM eHepeiclo, MmooOmo ix eHepeemuyHda
UIHHICMb, Dpi3HA. 30Kpema, Nnpu NOBHOMY OKUCIAEHHI BYy21e800i8
suoingsemocs 4,1 xxan/e (17,1 xllwc/e), oinkie - 4,1 xkan/e
(17,1x/{oxc/2), arcupis - 9,3 kxan/e (38,9 xJIx/T).

[Ipy oMy I 4Yac OKHUCIICHHS PI3HUX PEUYOBHMH BUTPAYAETHCS
HEOJIMHAKOBA KUIBKICTh KHCHIO, Ta BHUJUISETHCA PI3HA KUIBKICTH
BYIJICKMCIIOTO Ta3y. JUIsS XapakTEepUCTUKH THUIy PEYOBHH, IO

OKHCIIIOIOTCS, BAKOPUCTOBYIOTh ouxaibnuul xkoeiuyienm (/IK).




JIK - ne BigHomeHHs o00'emy BuauieHoro CO2 g0 o00'emy
crioxkutoro O2. Ilpu oxucnenni enoxosu [[K oopisuioc 1,0; srcupis -
0,7; 6inxie - 0,8; npu 3miwanomy xapuysanni 0,83-0,90. 3Haroun
AUXAJIbHUN KOE(PIIIEHT, MOKHA PO3pPAaXyBAaTU BIIHOCHUKA BHECOK
OLIKIB, >XHMPIB Ta BYIJIEBOAIB y EHEPro3adE3MeueHHs OpraHi3Mmy.
OCKUIBKM €HEpPreTUYHa IIHHICTh IMX CIIOJYK B1AOMa, MOXKEMO
OOYHCIUTH CKUIBKH X €HEprii BUAUISIETbCA B OPraHi3Ml MIJ Yac
okuciieHHs. OTxke, kokHOMYy JIK BIANOBIIAE CBIM KAIOPUYUHUL
eKBIBaIeHm KUCHIO, MOOMO KIIbKICMb eHepeli, W0 BUBLIbHAEMbCA
nio uac okucanennss 1 1 O2. 3okpema, npu J[K 1 eeruuuna

eHepeemuuno2o exkegisanenumy cmanosums 5,05 kxan/n (21,1

kllowc/n), npu JIK 0,8 — 4,48 kxan/n (18,8 xl{oic/n).




Oco0nuBO BEJIMKE 3HAYEHHS JOCIIIKEHHS €HEPreTUYHOIO OOMIHY
Ma€ ITIpU BHUPIIMICHHI OararboX nWTaHb (i3ioaorii (¢iziomoris
CIIOPTY 1 IIpaIii) Ta MaToJIOTIi JIFOIHHH.

MeToau OLIIHKA €HEPreTUYHOro OOMIHY IIOAUISIOTHCS Ha MpsMIl
(BUMIpIOBaHHI  KUIBKOCTI  BHJAUICHOIO  TEIIA) -  HpsaMd
kanopumempis, ma Henpsami (00caioxcenHs 2a3000Miny) - Henpsma

KAI0pUMempis.




OcHOBHUH 00MiH Ta (PAKTOPH, SIKi BINIMBAIOTH HA MOI0 BEJIMYHMHY.
Ocnosrui oomin (O0O) - ye MIHIMATLHUU DPIBEHb €HEePeosUMpPam 8
YMOBAX NOBHO20 (DI3UYHO20 MA eMOYIUHO20 CNOKOI0. Bin susHauaemobcs 6
MAaKux YMosax. OOCIIONCEHHSI NPOBOOAMbC BPAHUL, 8 J1edHCaA4oM)
NOJIOJCEHHI, Hamuecepye 8 CMAHI NCUXIYHO20 1 (DI3UUH020 CHOKON, 8
ymosax memnepamypu komgopmy (20-22°C). B maxomy cmani enepeis
BUMPAYAEMBCSL HA POOOMY HCUMMEBOBANCIUBUX OP2AHIB (OUXATbHUX
M’5318, HepB0BOi cucmemu, eHOOKPUHHUX 34103, HUPOK mMd CUHme3
peuosur ). [lna oopocnoi ntoouHu cepeone 3uauvenHs eeauduru OO
oopisnioc 1 kxan/ke*200 (4,19 xlloic/xe*200), mobmo 0751 40N08IKA MACOIO
70 ke eenuuuna enepeosumpam OO cxnaodae onuzvko 1700 xxan/0oby

(7100 xlowc/006y). ¥V 300posux nwooeti OO modice KOMUBAMUCH ) MeHCAX




Benuuuna OO 3anesxcumsv 6i0 8iKy, 3pocmy, macu miia, cmami, ma
iHwux ¢gaxkmopis. llepeBara B aguTA4OMy Billl aHAOOMIYHHUX
IPOLICCIB HaJl KaTa0OIIYHUMHU OOYMOBIIO€ O1IbII BHCOKE 3HAYCHHS
OO y aiteit 1o 2-3 kkai/krero. Y x1Hok OO Ha 5% MeHIIMH, HIXK Y
YOJIOBIKIB. ¥ TPEHOBAHHUX CIIOPTCMEHIB-CTAEPIB PIBEHb OCHOBHOIO
OOMIHY €0 3HUKECHU.

[aTencuBHICTE OO TakoX TICHO 3B'si3aHAa 3 pO3MIpaMH ITOBEPXHI
TUIAa. 3aKOH NOBEPXHI MINA. eHepeeMmUYH BUMPAMU OPSAHIZMY
nponopyiuni eeruyuni nosepxui mina. Tax, y uonosixie sixom 20-40
poxie Ha 1 m2 nosepxui mina sudinsiemocs 39-40 kkan/200, y oHCiHOK

- 36-37 kkan/eo0. Ane wuyeu 3aKoH Ma€ Jauuie 3HAYEHHS OJiA

OPIEHMOBHUX PO3PAXYHKIB 3ampam eHepell.




3arajJibHUM eHepreTUYHUM OOMIH.
IIpu ¢hizuuninu pobomi, nicis iou, npu 3MIiHI NO3U MINA, eMOYUIUHO20
CMaHy, memMnepamypu omouyr4020 CcepedosUulid eHepeosUmpamu
OpP2aHI3M) 3POCMAIOMb.

[HTEHCUBHICT, OOMIHHMX HPOLIECIB 30UIBIIYETHCS HPU BIOXUTEHHIX
memnepamypu HABKOAUUHBbO20 cepedosullid 8i0 KOM@OPMHO20 DIGHS.
Haubinvue ye nposasisiemovcs npu 3HUNCEHHI memnepamypu. Beauyuna
eHepeemuyHo2o oominy 3pocmae 6i0 1 oo 8-10 kkan/ke/e00. 3
NIOBUUEHHAM MeMNepamypu KilbKiCb YMBOPIOBAH020 MeNnid 0euio
3MEHULYEMBCAL.

[licas npuiloMy 1K1 IHTEHCHUBHICTh OOMIHY PEYOBHH 1 BUTPATH €HEPTili
3pOCTAKOTh - cneyuiuHo-ouHamivnut eénaus ixci (0o 12-18 200). B
OAHOMY BUNAOK)Y €eHep2isl BUMPAYAEMbCS HA CAM Npoyec MmpaseieHHs
(cexpeuyisn, momopuka, BCMOKTYBaHHS), Ta Ha aKTHBAIll0 OOMIHHHX
IpPOLIECIB  INPOAYKTaMU TpaBleHHS. 30UIbIICHHS EHEProBUTpAT
NposIBIISIEThCA Yepe3 1 roa. micis mpuioMy il 1 JOCSITa€ MAaKCUMYyMY
yepe3 3 roj. BoHo HalOLIbIl BUpPaXXEHO HPU NpUMOMI OLJIKOBOI 1K1, B
cepenabomy Ha 30%. Ilpum mnpuitomi 3MIIIAHOT 1K1 3POCTAaIOTh
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Pezynayin B 1LIIOMY OpraHi3mMl 3IIMCHIOETBCS 3a PaxyHOK
CHIOKPHMHHOI Ta BEreTaTMBHOI HEPBOBOI cHUCTEMH. (OCHOBHHUMH
PETYIATOPAMHU € 2OPMOHU WUMOBUOHOI 3an03U - MUPOKCUH I
MPUUOOMUPOHIH, A MAKONC AOPEHANliH, SKI CMUM)II0Mb OOMIHHI
npouyecu.

Oco0smBa poJib y perynsiili €HeprooOMIHY HAJICKUTh 2inOmaiamyc),
yepes SAKUU peanizyromovcs pe@iekmopHi ma eHOOKPUHHI MEXAHIZMU.
Moowcna sussumu maxodc yMoBHO-pedaekmopHe 30i1buen s pieHs
eHep2oooMminy. Tak, y cnopmcmeHnie nepeo cmapmom, y pooouux nepeo
NOUAMKOM 8AMCKOL (Di3UYHOI pobomu, ¥y 80001A43i8 Neped 8X000M Y
800y eHnep2ooOMiH nocuntoemocs. Lle ceiouums npo me, ulo piBeHb

EHep2oBUMpPAam 8 OP2AHIZMI MOXMCe 3MIHIOBAMUCL NIO BNIAUBOM KOPU




Tepmoperysuis-

[I€ CYKYOHICTh (D1310JIOTIYHHUX MOPOLECIB, M0 MOIATPUMYIOTh
TeMIIEpaTypy TULIa OpraHi3aMy BIIMIHHOK BlJ TeMIlepaTypu
HaBKOJIMIIIHBOI'O CEPEJIOBHIIIA.

Temmo B opranizmi BimoOpaxae teMmneparypa moro tuia. CramicTh i
Ma€ Ha3By izomepmii. JItoquHa 1 YaCTMHA TBaApWH, TEMIEparypa Tiia
AKX HE 3aJICKUTh BlJ TEMIIEpATypd OTOYYIOUOrO0 CEpEIOBHIIA,
HA3UBAIOTHCA 2omoutiomepmuumu (TeIIOKpoBHEMU). Opranizmu
(6e3xpebeTHl Ta HIKII XpeOeTH1) 3 HECTAIOK TEeMIISpaTyporo Tija,
gKa 3aJICKUTh Bl  30BHIINIHBOIO  CEPEIOBHUINA, OTpUMAIU

Ha3By nouKiiomepmHi (XOJTOTHOKPOBHI).




Y roMOMOTEpMHHX OpTraHI3MIB TeMIIepaTypa pI3HUX YacTHH TLIa
HEOJHAKOBA. Po3pisusaioms memnepamypy 000I0HKU mMa MeMnepamypy
s0pa. Temneparypa 000JOHKH — II€ TEMIIEpaTypa MIKIPH, SKa 3aJIEKUTH
Bl TEMIICPATyYpHU HABKOJMIIHLOIO CEpPEIOBHINA. TeMmeparypa sapa
(Temmeparypa BHYTPIIIHIX OpraHiB, M's131B), HaBIIaKA
XapaKTEPU3yEThCS MOCTIMHICTIO. BOHA XapaKTepu3yeThCs TOCTATHHOKO
rocTiiiHicTIO 1 HAa 1-1,2 °C Buma, HIXK O1J ITaxBoro:. neuinka — 38,1 °C,
Mo30k — 38,0 °C, pekranbpHa — 37,7 °C. Pi3H1 AUISSHKHA MOBEPXHI MIKIPU
MalOTh PI3HY TEMIIEpaTypy. lemieparypa IIKIpH Tyiay0a 1 TOJIOBU
CcTaHOBUTH 33-34 °C, KIHIIIBOK, OCOOJIMBO B AUCTAJIbHUX BLIILIaX — 28

"C. Temnieparypa siapa T€X HE CKp13b OJJHAKOBA — BOHA BHIIA B IICYIHII],

y TIPSIMIN KHIIII, Y M'S3aX, K1 IPaLO0Th.
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Temneparypa 000JIOHKH
CYTTE€BO KOJIMBAETHCS 3aJICIKHO
Bl  QHATOMIYHUX  JUISHOK
mKipu. [pagleHT KOJIMBaHHS
TeMIIEpaTypyd IIKIPH JTOCHUTH
mupokuid — B 36,9 °C mia
nmaxgoro g0 244 °C B
aKpaJbHUX 4YacCTUHAX HIKHIX
KIHI[IBOK. TeMmmeparypa Tuia
KOJIMBA€ETHCS MPOTATOM J100MU:
MIHIMaJdbHA — IIEPEJ PaHKOM
(4-5 rom), MakcuMallbHa B
aenanit  gac (15-16  rom);
aMmIuiitTyga konuBanb — 0,7-1,0
°C. 1li uupkagHi pUTMH
KOJIWBAHHS MOB'sI3aHI 3
00epTaHHSIM 3eMIIl.




Ha mpaktui temiiepaTypy BUMIPIOIOTH Yy JUISSHKaX Ji00a, T'pyJeH,
KWBOTA, IUIe4a, MEPEAIIYYs, THIBHOI CTOPOHHM MJOJIOHI, CTErHa,
TOMUIOK, JOPCaJbHOI MOBEPXH1 CTYIIHI, Ha MIJACTaBl 4YOro
PO3PaAxXOBYIOTh cepedHto memnepamypy wikipu. BoHa ctaHoBUTh 33-
34 °C npu Temneparypi KoMm(pOpTy HaBKOJHIITHBOTO CEPEIOBUIIIA.

Ha mo0OoB1 puTMu TemIepaTrypyd HAKJIAAAOTbCA W 1HIN (PAKTOPH,
HaMpUKIal — MEHCTpPyaJdbHUW UIHMKI (y TEPIIAM IEeplod IHUKITY
Temieparypa Hux4a Ha 0,5 °C, HDK y ApYTruil — MICISOBY/ISALIIMHUN );
TpHBajia poOOTa B HIYHUX 3MIHAX.

JInda  KIIHIYHUMX ~ BUMIPIOBaHb  TEMIEPATYpH  BHUOMPAIOTH
JETKOJOCTYIHI  JUISHKKA Tula: 17 T1aXBOK (pykKa IMIUIBHO
IPUTUCHYTA, TPUBAJICTh 15 XB) — cTaHOBUTH 36,6 °C; y MOpOKHMUHI
pota — 36,7-37,0 °C; y cTpaB0oxo/il (BUMIPIOETHCS Y CIIOPTCMEHIB) —
37,3 °C; y npsmiii kumiil (B OCHOBHOMY y HeMoBisar) — 37,3-37,6
°C.




Daxkmopu HABKOIUMWIHBO20 CEPe0osua i memnepamypHuil
Komghopm.

Jl11 30BHIIIHBOIO CEPEAOBHINA Ha OpraHi3M JIIOAWHH, il
TeMIEpaTypHHil KOMMOPT 3aJCKUTHh BIJ YOTUPHOX (hakTopiB: 1)
TEMIIEpaTypyd TOBITPS; 2) ¥Oro BOJOTOCTI; 3) TeMICpaTypH
BUIPOMIHIOBAaHHS, 4) MIBHAKOCTI PyXy IOBITps. TemIeparypHuii
KOM@OPT A5 JIETKO OASATHEHOI CUIASYO1 JIOAUHU IIpU Boaorocti 50
% cranoButh 18-20 °C. {18 po3AsSTrHEHO1 JIOAWHU OPU BOJIOrOCTI
noBiTpss 90 % BiH gopiBHioe 28 °C. B ymoBax TemIiepaTypHOTO
KOM@OpPTYy cepeaHs Temieparypa MmKipu BiamnoBigae 34 °C.
KomOinams: Temmneparypa mnoBiTps 30 °C mmoc 100 % ioro

BoJIOr1CTh, 4 45 °C 1 20 % Bosioricte — JUCKOMQOPT.




IpU OanaHCci MIXK npoyecamu menionpooyKyii i meniogiooayi yChbOro
OpraHi3My, SIKI Y TOMOMOTEPMHHUX OPraHI3MIB MIATPUMYIOTHCS 3aBISKH
MeXaHI13MaM TEPMOPETYJISIIII.

dizuyHa TepMoperyJisilisi, 200 TemJaoBiAxa4YAa:
1.Bunpomintosanns/padiayis  (60%) BimOyBaeTbcsa 3a TOIOMOIOIO
1H(ppaUYEepPBOHOIO JOBFOXBHJILOBOIO BUIIPOMIHIOBAHHS. /[ 1bOro
OTP1OCH I'paJlEHT TEMIIEPATyp HABKOJMIIHLOIO cepeoBuIa. Beanunna
pajialii 3aJIe)KUTh B1J TEMIEPATYPH Ta MOBEPXHI IIKIPH.

2. Tennonpogionicme (5%) 3mIMCHIOETBCS MNpH  OE3MOCEPETHBOMY
KOHTAaKTl Ti1a 3 mOpeaMeTramMu (CTulelb, JIKKO Tomio). Ilpu npomy
IIBUJKICTh IIEPEHECEHHs TeILIa B1J OUIbII HArpiTOro Tijda 10 MEHII
HarpiToro IpeaMeTa BHU3HAYAETHCS TEMIEPATYPHUM TIpaJl€EHTOM 1 iX
TEpMOIPOBIHICTIO. Bigmadya temna nuMm nuisxom 3HadHO (y 14 pasiB)
301IbIIYETHCS OPU NepeOyBaHH1 JIOAUHH Y BOJII.

3. Komnsexyis (15%). IloBiTps, IO KOHTAKTy€ 3 IIOBEPXHCIO Tija, 3a
HasIBHOCTI T'PaJIIEHTy TeMIIEpaTyp HarpiBaeTbcs. IIpu 1boMy BOHO CTae
JETIIMM 1. MIJHIMAIOUKCh BlJ Tida 3BUIbHSAE MICIE A1 HOBHX MOPIIH
OBITps. TaKMM YMHOM BOHO 3a0Mpa€ YaCTUHY TEIlIa.




4. BunaposyBanas (20 %) 3miHCHIOETHCS HIISXOM BHXOAY Iapu
BOAYW 3 MOBEPXHI IIKIpu Ta ciau3oBux o0OoiaoHok mnpu 100 %
BOJIOTOCTI ITOBITPS, SIKIO MaplilaJdbHUM TUCK BOJSHOI ITapy HA IIKIP1
BUIIUHM B1J TOTO, IO € B MOBITP1. OXOJOMKEHHIO MIKIPH CHPHUSIE TE,
110 JJ1s1 BUIMapoByBaHHs 1 MJ1 moty BUTpadaeThes 0,58 kkai.
BurmapoByBaHHS Ma€ JiBa MEXaHI3MHU:

a) nepcnipayis — 0€3 y4acTl HOTOBHUX 3aJ103;

0) e6unaposysarHsi — TIPU AaKTUBHIA yd4acTl IOTOBHX 3aj103.
IIepchipaiiisi — BUIIApOBYBaHHS BOJM 3 IMOBEPXHI JIET€Hb, CIIM30BUX
O00O0JIOHOK, IIKIPH, SKa 3aBXkIW Bojora. lle BuUmapoByBaHHS HE
PETYIIOETHCS, BOHO 3aJIEKWUTh BlJ TIpajiieHTa TeMIeparyp 1

BOJIOIOCT1 HABKOJIMIITHHOIO TTOBITPS.




—

[loTOBUAINEHHA

NorosuaineHHa — npouec BUAINEHHA NOTY

noOTOBMMMU 3aN103aMMU.

v Y nioguHn npubansHo 2 MinbHOHKU NOTOBMX

3ano03.

v CepeaHa L[0pOCNa NIOAMHE 3  KOXHUM

NiTpom noTty sTpavac 540 kanopin.

v Yonosikn notilote npubamsHo Ha 40%
Binblue, HIX KiHKK.

v B ymoBax nomipHoro Kknimatry 3a paoby

BUNaposyeToca Bam3sko 900 mn noty, B

YMOBaxX CUNbHOI cnekn — a0 10-12 a.




BunaposyBaHHa noTy

NOTOBI 3/103U BUAINAMOTD
NIT, WO OXONOAXKYE WKipy
8 Npoueci BUNAPOBYBAHHS

M'nau-niniﬁmaqﬂ_ ’
Bonoccs
po3scnabneHi

CYAVHU PO3WMPIOOTHES ANS
36INbWEHHA HAAXOAKEHHS
KpOBi A0 WKipH




Ao Temneparypa MOBITPS HAONMKAETHCA A0 TeMIIepaTypH
IIKIpY, TCEIUIOBUM Tpajl€eHT 3MEHIIYEThCS, TEIJIOBlaaada
IPOBEJCHHSAM, KOHBEKII€}0, Ta BHUIPOMIHIOBAHHSIM MalKe
IPUIIUHIETHCS 1 TOJOBHUM IIISIXOM TEIUIOBIAIAa4l 3aIUIIAEThCS
BUIIApOBYBaHHsA. [IpoTe SKIIO MNOBITpST HACHYEHE BOJSTHUMH
napamMH, TEIUIOBTPATH 3a PaxyHOK IIbOTO  MEXaHI3MY
3MEHINYEThCSI a00 MPUIHHSAETHCS (IIPH BIAHOCHIM BOJOIOCTI
100%). Brparm TemnoTH INpH NOTOBUILICHHI BigOyBalOTHCS
TUIBKH TOJ1, KOJIM IIIT BUIIAPOBYETHCS, a HE CTIKA€E 3 IOBEPXHI

IIKIPH, TOJI1 HISIKOTO OXOJO/XKEHHS T1J1a HE B1J10yBa€ThCA.




Ponb ToHyCy cyavH ana tepmoperynauii

Blood vessd dilates Blood vessdl constricts
(vasodhiation) (vasoconstriction)

Epidarmis

(&) )

Increased haat boss Heal consarvalion




TepmopeuenTtopu

| BONOCCA NIAHIMAETLCA Bropy,
BNOBMOKOMM NOTIK NOBITPA,

TPAMAHE NOBITPA - |— = — :
. oo WO OXONOAXYE WKIpY

IACANBHUIA 130NATOP

CKOPOMEHHA M'A3a-
NIAIMMANA BONOCUHA

| CYAVIHM 3BYXYIOTBCA, |
Wm viae sia CKOPOMYHOUM NOTIK
Bunpominiosarms - ue ncpamm Tenna \_Kposi Ao wkipu




Tenmtonpoaykuisi (TepMoreHes, eHA0TEPMisi)
Y Tux BUMNAJKaxX, KOJIW JUISL CTAJIOCT1 TEMIEPATYPH Tia HEOOX1THE
J0JIaTKOBE TEILJIO, BOHO BUPOOJISIETHCSI TAKUMH MEXaHI3MaMU:
1 Hecsioomuu ckopomausuu mepmozere3, MO (YHKIIOHYE YIBOX
pexxuMmax. llepmmii - HECBIHOMUN mepmopeynamoptuil moHyc -
MOJIATAa€e B MIJABUIIECHHI TOHYCY M'SI31B 1M1, COHUHHU, BEPXHIX KIHI[IBOK
BHACIIJOK ACHHXPOHHOI'O, ITOOJMHOKOTO, HH3bKOAMILIITYJAHOIO
CKOPOYCHHS M'I30BHX BOJIOKOH, IIPH SIKOMY IPOAYKYEThCS TEIIOTA.
JInsi HbOro XapakTepHa I03a JIOJIMHU - BTATHYTa TOJOBA, 3BE/CHI
mjiedl, 3ITHyTa cnuHa. J[pyruil - X0ja040B1 HECBIJOMI CKOPOYEHHS
(mpumminmns) M'a31B 00IHMYYS 1 IIMI, SIKI PO3BUBAIOTHECS B PE3yJIBTATI
MEePIOAUYHOI 3aJIIOBOI HMU3bKOYACTOTHOI aKTHBHOCTI MOTOHEHMPOHIB
CIIMHHOTO MO3KY, III0 IIPU3BOAUTH 10 HEKOOPAMHOBAHUX CKOPOYCHB
M'SI31B 1 BUJUICHHS 3HA4YHOI KUIBKOCT1 TemaoTh. Ilpum TpemTiHHI
TETUIONPOAYKIIIS MIJABUINYEThCS y 2-3 pa3u. TpeMTiHHS MOYNHAETHCS
4acTo 3 M'431B IIKi, o0auyus. L{e mosiCHIOEThCA THUM, 11O MEPEIYCIM
Ma€ MIJBUIIUTUCH TEMIEparypa KpOBI, fKa TE€YE€ JO TOJIOBHOIO
MO3KY.




Tennonpoaykuis
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o2 (Cgidomuti cKOpomausull mepmoceHe3 - JOBUIbHI CKOPOYCHHS
M'sI31B PyK, HIT, Wi, Tyay0a (IIBHAKA XO0Ib0a, pPO3MaxyBaHHS
pyKaMH, HaXWJIM FOJIOBH, HATMHAHHS TOIIO), [0 MPOAYKYIOTh TEILIO
K MOOIYHUN TPOAYKT.

*3 Heckopomnueuil mepmozenes — N1ABUIICHHS OOMIHHUX IIPOLISCIB,
HE IOB'I3aHUX 31 CKOPOYCHHAM M's131B. J[)KepeaoM moro € oypui
Jicup, 10 3HAXOAUTHCS, IEPEBAXKHO B paHHBOMY BIIIl, Ha 3aJIHBO-
HIDKHIM YaCTHHI M1 1 MK JIOTIAaTKaMu. bypuril komip 3yMOBICHUH
HAsBHICTIO BEJIMKO1 YHMCEIBHOCT1 MITOXOHAPIM (Oyporo Koiapopy) 13
3HAYHOKO KUIBKICTIO OKUCHUX (pepMeHTIB. [Ipn oxosomkeH1
OpraHi3My B1JI0YBAa€ThCSI OKUCHEHHS XKUPY, CHEPT1A SIKOTO MaKe
100 % 1mepeTBOPIOETHCS HA TEIUIOTY, BHACIIAOK YOI0
TEIJIOPOIYKI[IS 3POCTAE.

4 Cneyughiuna ounamiuna 0is idci. Hanpukian, BXKUBaHHS
O1IKOBO1 1K1 3011bIITy€ Teronpoaykiito Ha 30 %, xxupiB - Ha 10 %.







Tepmoperynsiis po3BUHYNAcs B MPOIECI €BOJIOMII SK IPHUCTOCOBHA

peakiisl OpraHi3aMy Ha MIHJIMBICTh TEMIIEPATYPHUX YMOB 1CHYBaHHS.
TepMoperyisiisa 301HCHIOETHCS PEPICKTOPHO, 111 BINIMBOM HNOAPAa3HEHb,
[0 HAAXOAATH 3 TEPMOPELENTOPIB IIKIPH, BHYTPIMIHIX OPraHIB 1
CIM30BUX 000JIOHOK. LIeHTp TepMOperysisiili MICTUTBCS B T1oTanaMycl
M IAIOPSAKOBAHWM KOpP1 BEJIMKHX ITIBKYJIb TIOJOBHOIO MO3KY.
TepMoperyisiis y HEMOBIAT —  HEAOCKOHANIA, 3J1MCHIOEThCS
IIEPEBAKHO 3a pPAaxyHOK CYJAMHHHX PEaKlid 1 3MIH TEIIONPOAYKIIII.
SHHKEHHSI TeMmeparypu cepegoBuina Ha 1°C miaBUIYE OCHOBHHM
OOMIH y HEMOBJIAT Ha 9%, ToAl SIK y AOPOCIIOl JoauHu — Juiie Ha 1%.
B noxuimoMy 1 crapedyoMy BIII TEPMOPETYIIALISI YaCTKOBO MOPYIITYEThCS,

301IBIIYETHCA aMILIITYda JOOOBHX 1 CE30HHHMX KOJIMBaHb TEMIIEpaTypu



Temmieparypa TLIa KOHTPOJIFOETHCS crienup19yHUMHA
TepMOpELENTOpaMi. BOHM TOAUIAIOTECA Ha nOepudepuyHl 1
NeHTpalbHl. Po3ramioBaHi B IIKIpl, IAIIKIPHIA OCHOB1 Ta
KPOBOHOCHMX CyAWHAX MMUX JUISHOK, IepU(EpUYHl PEUenTopU
OyBarOTh ABOX THIIIB — TCILIOBI Ta XOJOAOBI (IIEPEBaKHO XOJIOIOBI).
[{leHTpanbHlI pEUENTOPH MICTATHCSA B TimoTtajgaMyci (3arajioMm y
nepea30poBid 30H1). Jleska iX KUIBKICTH pO3TallOBaHA B IIHIHO-
IPYAHOMY BIALJI1 CIIMHHOTO MO3KY.

Yactora BUHUKHEHHS HEPBOBHUX IMITYJIBCIB Y PELENTOPAX 3aJICKHUTh
BlJI TEMIIEpaTypy. XOJIOJAOBlI Ta TEIJIOBI PEUECNTOPH TE€HEPYIOTh
CIIOHTAaHHY AaKTHUBHICTb. PanToBe MIABHUINCHHA a00 3HUKCHHS
TeMIIEpaTypy MPHU3BOJAUTH 10 KOPOTKOYACHOTO PI3KOTO 30UIBIICHHS
4acTOTH PO3PSAAIB Y BIAMNOBIAHUX peEHENTOpax 13 HACTYITHUM
MOCTYIOBUM 3HM)KEHHSIM JI0 PIBHS, XapaKTEpHOro Ui JIaHOl
temreparypu. Ilpu temmeparypi mkipu 34-38 "C immynbcamis B
000X THMNax PELENnTopiB MiHIMaIbHA. lle cCcTBOprOoE ysBY IIpo
Temreparypuuii  koMpopt. IS LEHTpadbHUX TEPMOPELECHTOPIB
"TeMIepaTypHE BIKHO' 3HAXOAUThCS B Mexax 37-37,5 "C.




IMmynbcu Bl nOepudEepUYHUX PEUENTOPIB MNEPEKIHOYAIOThCI B
CTPYKTypax 3aJHIX pOriB CIUHHOIO MO3KY. B TOJOBHHI MO30K BOHHU
HAJIXOISITh MO CIUHO-TAJIAMIYHOMY Ta CIHAHO-PETUKYJISIPHOMY
nuisixax. Ilicad  TpoXOMKeHHST 4Yepe3 CITYACTy PEYOBUHY 1
Hecmenu@iuHl  sAapa TajgaMmMyca IMIOyJbCallsd HAaAXOAUTh Y
rroTajgaMyc 1 aCOI1aTUBHI 30HU KOPH I'OJIOBHOTO MO3KY.

IleHTp TepMOperymsmii MICTUTbCS B TimoTtailamycl. LleHTp
TEIUIONPOAYKI[IIT pO3TAlIOBAHWM Yy SApax 3agHbOr0  BIAALILY
rirnorajamyca. 3BIJCH Y€pe3 CUMIIATUYHY HEPBOBY CUCTEMY 11yTh
IMITYJIbCH, IO MABUIIYIOTh META00J13M, 3BYKYIOTh CYAWHU IIKIPH,
AKTUBI3YIOTh TEPMOPETYIAIII0 CKEJICTHUX M'A31B. Y MHUX PEAKIIAX
OepyTh y4acTb 1 TOPMOHH — AJAPEHAIIH, HOpAAPEHAJIH, TUPOKCUH
Tomo. LleHTp TerioBiAga4ul MICTUTHCS B sJipaxX NEPEAHbOIO BIAALILY
rinorajamyca. 3BIICH 1AYThb IMITYJIbCH, K1 PO3MIMPIOIOTH CYAWHHU
IIKIPY. MJIBUINYIOTh BUAUICHHS IIOTY, 3HWXKYIOTh TEILJIOMPOIYKIIIIO.
[Ipy pyWHYBaHHI [EHTPY TEPMOPETYJAlI B TINOTAIIAMYCI
rOMOMOTEpPMHA TBapHHA IIEPETBOPIOETHCS HA MOMKIIOTEPMHY.




LlenTp TepmoperyisaiCran TEPMOPETYIIO0YNX 30H
rinorajamMyca MOXKE 3MIHIOBATHCS IT1J] BIUIMBOM Py (aKTopiB
kpoBi. BMmicTy Ca2+ 1 Na , DIIOKO3Hd, OCMOTHYHOIO THCKY.
[[igBUIlICHHS PIBHSA OOHOTO 3 HAWOUIBII O10JOTr1YHO AaKTHUBHUX
ioH1B (Ca2+) Mogudikye 4yTIHBICTh EHTPAILHUX MEXaHI3MIB JI0
TeMIIEpaTypHy, HEHUpPOMEA1aTOpiB, IO HPU3BOAUTH 1O aKTHBAIlll
MEXaH13MIB TeroBiaaadl. [le 0co0arMBO MOMITHO IIpU (PI3UYHOMY
HaBaHTa)KEHH1. P1CT OCMOJISIPHOCT1 KPOB1 3yMOBIIIOE II1IBUIIICHHS
MEX1 TEMIIEpaTypHOI YyTJIMBOCTI Ta 3HMKECHHS 1HTECHCHUBHOCTI

MMOTOBUIIJIEHHS.
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BUKOHABYI OPramu: BUKOHABYI OPramMn:
= 3MIHG TENNOYTBOPEHHA = 3MIHG TENNOYTBOPEHHA
- 3MiHa Tennogianavi - 3MiHG Tennosigaavi

3IMIHA TEMNEPATYPH fApa




B ymoBax Jy’ke€ HHU3bKO1 HaBKOJHUIIHBO1 TEMIIEpPaTypH PO3IIUPECHHS
CyAWH IIKIpA MOXE IPHU3BECTH JO0 30UIBIICHHS TEMJIOBUTPAT,
3HDKCHHS TeMIIepaTypu slpa, 1 JIIOAMHA MOXKE 3aMEpP3HYTH.
SHKCHHSI TEMIEpATypd sjApa CYIHNPOBOMKYEThCS 3HUKCHHSIM
AKTUBHOCTI OOMIHHHUX IpoIeciB. CMEpTh MPHU OXOJOIKECHHI HACTAE
npu Temieparyplr 26-28°C. Ajne 1mie 1nepedq LUM  HHM3bKa
TeMIIEpaTypa MNOpPHU3BEIAEC J0 PI3KOr0 MNPUTHIYEHHS aKTHUBHOCTI
HeiiponiB IIHC, ngo "3acuHanHs" 1 HenpuToMHOCTI. Bkazany
3aJI€KHICTh ChOIOJIHI BHUKOPHCTOBYIOTH 3 JIIKYBaJbHOI METOIO,
KOJIM MOTpIOHO Ha JESKUM dYac BIAKIIOUMTH KpPOBOOOIL, 100
3pOOUTH OIepalliio Ha cepil. Takuii METOd Ha3UBalOTh KEPOBAHOIO

T1IIOTEPMIEIO.




[IpoTuneXxHUM TIMOTEPMII  CTaH HA3WBAIOTh  TINEPTEPMIEIO.
['imepTepMisi criocTepiraeTbCsa 1HOAI 1 y 3A0poBuUX Jroaeut. lle
B110YBA€THCS, HAIIPUKJIIA, MMPU IHTCHCUBHIA (DI3UYHINA IpaIll, KOJIU
TEIJIOB1Ja4ya BIACTA€ Bl TEIUIOTBOPEHHS. BHCOKa HaBKOJMIIIHS
TeMIIEparypa, OCOOJIMBO MNpPH BHUCOKIM BOJOIOCTI, 1HTCHCUBHUI
BIUIMB COHIISI TakKOX MOXYTh CHPUYMHHUTU Trineprepmito. Ilpwu
MIABUINEHH] Temneparypu Tina moHaa 41°C po3BUBaEThCS HAOPSK
MO3KYy, MOPYIIYEThCS MPOLIEC TEPMOPEryidili Ta 0€3 MEIUYHOI
OOIIOMOTM MOXKE HAacTaTh CMEpTh. limepTrepMis CYOpOBOIKYE

0araTo XxBopoO.




_ MexaHism rineprepmii

PeqpnexktopHe noapasHeHHs LieHTpiB rinotanamyca

3MeHLWeHHs 36inbleHHs
Tennosiaaavi [TepesaxaHHa TeNNONPOAYKUIT HGA TENOBIAAANEHD Te nﬂonponyxuf[




