[nasa XV.
OcHo8bI 3KOoo2uul.

Tema: Aouomuueckue
haxkmopul cpeowt

3agayu:

[1aTb XapakTepucTuUKy BaXKHEULLNM
abnoTmyecknm paktopam n paccMoOTPETb UX
BITUSIHME HA XXWUBble OpraHnU3Mbl

Ilumenos A.B.



Ceem

PentreHosckve [JKYD|MY®)(290-380 HM)
Ynyan | VM |y
|

‘OnuHa <0,THM 100HM
BOJHbI

PaanoBONHDbI
<1IM TbICAYU METPOB

Buaumbin cBeT

¢pHUONeTOBbIN CMHUW roNyooW 3eneHbli XenTbld OpaHXeBblIW KpPpacHbIW

380 HM 750 HM

Dakmop, rnocmasnsrwult sHepauto Ors Xu3HedessmeribHocmu
¢pomoasmompogbHbIX op2aHU3Mo8 u obecriequgarowjuli CUHMe3 OCHOBHOU Yacmu
op2aHuU4yecKo20 gewecmea Ha 3emrie, rnoddepkusarowuti ornpedesieHHyr
memriepamypy Ha rnogepxHocmu 3emsiu. Ons XuBblX opraHn3moB Hanbornee
BaXXHbl: CBET YNbTPanOoreToBom 4YacTm cnekTpa, BuanmMmbii CBET U MH(PpakKkpacHoe
N3ny4yeHue.

XKecmkuu ynbmpacbuonem ¢ 0riuHou 80s1HbI MeHee 290 Hv TybuTeneH ansi XXuBblx
KNMETOK, 4O NOBEPXHOCTN 3eMMnn HE AOXOAUT, TaK Kak oTpakaeTcs 030HOBbLIM
9KpaHOM.



Ceem

PentreHosckve [JKYD|MY®)(290-380 HM)
Ynyan | VM |y
|

‘OnuHa <0,THM 100HM
BOJHbI

PaanoBONHDbI
<1IM TbICAYU METPOB

Buaumbin cBeT

¢pHUONeTOBbIN CMHUW roNyooW 3eneHbli XenTbld OpaHXeBblIW KpPpacHbIW

380 HM 750 HM

Msekut ynempacbuonem ¢ OnuHou 8osiHbl om 290 0o 380 HM HECET MHOIO 3HEPTNK
N Bbi3blBaeT obpaszoBaHne ButammHa D B KOXe YyenoBeka, OH e BOCNpUHMMaeTcs
opraHamm 3peHust MHOMMX HaCeKOMbIX.

Budumbit ceem ¢ OrnuHou eorsiHbl om 380 do 750 HM ncnonb3yeTtcs angd

doTtocnHTEe3a HhoTOTPODHLIMU OpraHM3Mammu (pacTeHUAMN, POTOCUHTEIUPYIOLLIUMU
DaKkTepuaAMmM, CUHE-3eNeHbIMIN) N XKUBOTHBIMU AS1st OPUEHTALUMN.



Ceem

PentreHosckue | JKY P | MY ®|(290-380 HM)
Y-nyun M |y
|

‘OnuHa <0,THM 100HM
BOJHbI

PaanoBONHbI
<1M TbICAYU METPOB

Buaumbin cBeT

¢pMONeTOoBbIN CHMHMIA ronNyoon seneHbId XenTbii opaHXeBbli KpacHbIW

380 HM 750 HM

UHppakpacHas Yyacmb COSTHEYHOrO cnekTpa (TensioBble nyyn) ¢ 4SIMHOW BOSHbI
bonee 750 HM BbI3bIBAET HarpeBaHWe NpeaMeToB, 0COOEHHO BaXKHa dTa 4YacTb
crneKkTpa Ans XXMBOTHbIX C HENOCTOAHHOW TeMMepaTypon Tena — rnoukuIomepPMHbIX.

Konuuyecmeo sHepauu, Komopoe Hecem ceem obpamHo rpornopuuoHabHO OruHe
80JTHbI, MO €CMb MEHbUIE 8CE20 3HEP2UU HECYM UHGPaKpacHbIe y4u.
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Ceem

OTHOCUTENBHAA CKOPOCTE QOTOCHHTEZA

400 450 500 550 600 650 YOO 7A0
OnNuHa BOMHLI, HM

PacteHna ona poTocnHTE3a UCNOSb3YIOT, B OCHOBHOM, CMHME U KpacHble nyyu. o
OTHOLLIEHUIO K CBETY MX MPUHATO OennTb Ha ceemoritobusbkie (pacTeHus cTenen),
meHeasbIHocr1ugble (DONbLLIMHCTBO NecoobpasyroLnx Nopoa) U meHeasle
(meHenobusskie, cuuogpumel) — MXWN, NANOPOTHUKN.



[loOsedem umoau:

Buaumbiu ceet

o3 2 ﬂl WHTeHCHBHOCTL

toTocuHTe3a:
1 - xnopodunn a
2 - xnopocpunn b
3 - KapoTuHoOMAbI

XecTkuin ynbTpaduoner
Msarkun ynsTpadguoner
WUHdppakpacHoe usnyyexsune

0,29 0,4 ;ﬂ?ﬁua BOMHbI B MKM 6,75
® C I3 X0 K

Kakne nyyn Bugmumoro ceeta Hanbosiee MHTEHCMBHO MCMOSb3YHOTCS NpU
dooTocuHTE3E?

CuHue u KpacHsble.

KakoBbl AnnHbl BOSTH MY®?

290 — 380 Hm.

Kakne nyyn Bugmumoro ceeta HecyT borblue aHeprum?

duonemossle y4u.

Kakne nyuym ceeta sSBNAKOTCA BaXXHbIM UCTOYHMKOM TEMNOBOW 3HEPTnN?
VHbpakpacHskle rny4u.

[Mouyemy ynbeTpadmoneToBbin CBET Bbi3biBaeT 0Opa3oBaHMe NMUIMEHTA B KOXe, a
NH(ppakKpacHoe n3nyy4yeHne — HeT?

OpezaHu3m 3awuwaemcss om oracHhbIX, yribmpaguosiemossix fyyed.
Ha kakune rpynnbl OensaTcs pacTeHUst Mo OTHOLLEHUIO K CBETY?
Ceemornobusbie, meHe8bIHOC/IUBbIE U MEHEBhIE.



Ceem

Kpome Toro, rnpodomKkumeribHoCmMb C8EMOB8020 OHS S8/19€MCS 8aXKHbIM
peaynupyrowumMm gakmopom B XXU3HU XKUBbIX OPraHn3moB. Ce30HHkIe
U3MEeHeHUSs ¢bu3uorio2u4eckol akmueHOCMU XUBbIX Op2aHU3MO8 8
omeem Ha U3MeHeHue rpodormKkumerisHocmu OHS1 U HOYU Ha3bl8arom
gpbomornepuoOuU3MOM.

[nnHa cBeTOBOro AHS, B OTNMUYMe OT ApYrux abnotnyecknx qrakTopos,
ONA KaXXaom MeCTHOCTU M3MEHSIETCS CTPOro 3aKkOHOMEPHO (M3BECTHO, YTO
caMbI KOPOTKUIM OeHb 22 aekabpsi, a caMblv ANMHHBbIM — 22 UIOHS,
N3BECTHa NPOAOIKNTENBHOCTb NOOOro AHA roga). B pesyrnsmame
ecmecmeeHHo020 ombopa 8biXKueasiu op2aHUu3Mbl, YbU gbu3uosiocudecKue
QYHKUUU peayriuposariuck rnpodo/mKumeribHOCMb C8emoeo20 OHS.

Ecnn npooonmknutenbHOCTb CBETOBOIO OHS MCKYCCTBEHHO NoaaepKuBaTthb
bonee 15 vyacos, Hawwu nUcTonagHble AepeBbsA CTAHOBATCS
8e4YHO3€es1eHbIMU, a €CIIN BECHOW C NMOMOLLLIO LUMPMbI YCTPOUTL UM
OCEHHUN OeHb (MeHbLUe 12 YacoB), UX POCT MpeKpaLlaeTcs, OHU
cbpacbliBaloT IMCTBY U Y HUX HACTYyNaeT COCTOAHME 3UMHETO NMOKOS.






KOPOTKOM AHe [OnNuHHBIA AeHb

Ha

KopoTkui aeHb INeBbivi nober

[MpncnocobrneHHOCTb K CE30HHOMY M3MEHEHNIO MPOLOIMKUTENTbHOCTM CBETOBOIO
OHA npuBena K NosiBNeHnto 0/ITUHHOOHEBHbIX U KOPOMKOOHEBHbLIX PaCTEHUN.
[OnnHHOOHEBHbLIE 3aLBETAIOT B Ha4arne neta, 4o OCeHW ycrneBarT CO3PEThb Nnoabl
N ceMeHa (Halum 3nakm — poXb, NWeHUUa, OBeC), KOPOTKOAHEBHbIE (aCTpbl,
reopruHbl, XpU3aHTEMbI) — PaCTEHUSA HOXKHOIO NPOUCXOXOEHUA, rae
NPOAOIMKNTENBHOCTL CBETOBOIO AHA OKOJS10 12 YacoB, MNO3TOMY OHUM Yy Hac
3auBeTaloT NPy KOPOTKOM HE OCEHbI0.



Y XUBOTHbIX BO BTOpOI7I NnonoBuHeE NeTa n OCEHbIO NMPONCXOOUT HaKoriyieHue

Xupoebix 3ariacoe, OCeHHAA JITUHbKa, KoYyruwue u riepesriem-yblie Ha4uHarom ceou
CEe30HHbIE Mucpayuu.

OceHblo Yy HacekoMbIX hopMupytoTca 3umyrowiue cmaduu, Hanpumep, baboyka-
KanycTHUUa 3UMYET Ha CTagun KYKOSKN, MarnsipumnHbin komap n 6aboyka-
KpanneHuMUa — B CTagMn B3POCIOro HACEKOMOro, HenapHbIN Wenkonpsig — B
cTagum anua. Ecnu rycenuy, KanycTHULbI BECHOW coaepXXaTb Npu ANMHE OHA
Kopo4ye 14 yacos, TO K cepeauHe rneta chopMUPYETCH 3UMYIOLLIAA KYKOJSIKa,
KOoTopas OyaeT HaxoAUTbCA B COCTOAHUM NOKOSI HECKOSTbKO TEMMbIX MECSLIEB.



[loOsedem umoau:

WivZ

AypHUWHKK

UTto Takoe poTonepmnoamam?

Ce30HHbIe usMeHeHUs1 (hu3uosioau4ecKol akmugHOCMU XXU8bIX Op2aHU3Mo8 8
omeem Ha U3MeHeHUe rnpooormKumeribHocmu OHSI U HOYU Ha3bl8arom
chomornepuoOuU3Mom.

[ToyeMy reopruHbl, Xpu3aHTEMbl U aCTPbl OTHOCAT K KOPOTKOAHEBHbLIM PacTEHNAM?
3ausemarom rpu KOPOMKom OHe.

K Kaknm pacTeHusim OTHOCAT BeneHy u AypHULWHUK? [Noyemy?

beneHa 0nuHHOOHegHoe, OYyPHUWHUK — KOPOMKOOHEBHOE.



Temnepamypa

>KusHedessmernbHocmb 6ornbwuHecmea
op2aHuU3Mo8 o2paHu4eHa
memrnepamypHbIM uHmepeasiom om 0
0o 40° C, HoO Hekomopble op2aHuU3Mbl
XXusym 8 20psi4uUx 2el3epax,
mewmriepamypa 800bl 8 KOMOPbIX
docmuzaem 70°C, MHOrme cnocobHbl
NepeHoCUTb oTpuLUaTenbHbIe
TemnepaTypbl B HEAKTUBHOM
COCTOSIHUWN.

TennoKpoBHOCTbL NTUL, U
MIEeKonUTalLWnNX CHAMAaET BIUSIHUE
HebosnbLMX KorebaHnn Temneparypsbl,
Takune XMUBOTHbIE, CNOCOOHLIE
nogaepXxmeatb TemrnepaTypy Ha
onpeaeneHHoOM ypOBHE MOsyyunu
Ha3BaHWe 20MOUOMeEpPMHbIe.
XnBoTHble, He cnocobHble
nogaepxmeaTtb NOCTOAHHYHO
Temneparypy Tena, Ha3blBaloTCS
MoUKuUIomepMHbIMU.

B 3umMHMK nepunog BpemeHn npu
HedoCTaTKe KopMa roMONOTEPMHbIE
XVUBOTHbIE UITU MUTPUPYIOT, UK
HaxXoO4ATCSA B COCTOAHUM CHA UNU CAAYKM.

3umHsS crigyka Habnogaertca y
HEKOTOPbIX IPbI3YHOB, NETYYMX MbILLEN.
YMeHbLIaeTca YacToTa AblXxaTernbHbIX
OBWKEHUIM N YacToTa cepaeyHbIX
COKpaLLeHUU, MoHMXKaeTca Temneparypa
Tena.

3umHut coH. Npn 3TOM COCTOSAHUN
XXMBOTHOE MOXHO pa3dbyauTb.

AHabuo3s. BpemeHHOe cocTosiHne
opraHnama, rnpu KOTOPOM BCE KN3HEHHbIE
npouecchbl 3ameasieHbl 40 MUHUMYMa.




Temnepamypa

B 3umHunn nepuop BpemeHun
Npu HegocTaTke Kopma
FOMOMOTEPMHbIE XXNBOTHbLIE
NN MUTPUPYIOT, UNK
HaxoO4ATCSA B COCTOSAHUM CHa
NN CMIAYKN.

SuMHSsIS crisiyka
HabntogaeTcsa y HEKOTOPbIX
[PbI3YHOB, NETYYNX MbILLEN.
YMeHbLUAeTCcs YacToTa
ObIXaTenbHbIX OBUXEHUN U
YacToTa cepaeyHbIX
COKpaLLEeHUN, NOHMXaeTcH
Temneparypa Tena.



Temnepamypa

3umHul coH. Npn 3TOM COCTOAHUN XXNBOTHOE MOXHO pasbyaunTsb.

AHabuos. BpeMeHHOe coCTosIHUE opraHnama, nNpu KOTOPOM BCE XU3HEHHbIE
npouecchl 3ameasieHbl 4O MUHUMYMa.



[TpaBnno AnneHa: BbiCTynatouime YacTu CeBepHbIX
XVUBOTHbIX MEHbLLE, YEM Y HOXHbIX TOrO Xe BMaa.

[MpaBuno beprmaHa: pasmepbl CeBEPHbIX XXMBOTHbIX
bonbLle, YeM Y HOXKHbIX TOrO XXe Buaa.



Temnepamypa

CocmosiHue 3umHez20 rnokosi. Habnogaetcsa y MHOrONeTHUX pacTeHUN,
HanpaBreHO Ha NepeHeceHne HU3KNX Temnepatyp. PacteHns HakannueatoT
pasnuyHble «aHmughpu3bl», YTOObI B LMTONNA3Me KNeTok He obpasoBanmch
KPUCTanNMMKK Nbaa 1 He paspyLUUN KNETOYHbIE CTPYKTYPbI.




BrniaxHocmpb

PacTeHuna 3acywnmBbIX 30H, Kcepogumel,
NMEIOT criegytoume npmcrnocobneHns:

Y CK/1epoghumoe XopoLlo pasBuTbl
MexXaHn4YecKne TKaHu, Mernkue XecTkmne
NMUCTbA C XOPOLLO pas3BUTON KYTUKYIION,
OJSTMHHbIE KOPHU, BbLICOKOE OCMOTUYECKoe
OaBrieHne B KneTkax (Hanpumenp,
BEPONIOXKbA KOMKOYKA);

Y CYKKYreHmoes (KakTyCbl, araBbl) CUINbHO
pa3BuTa Bogo3anacawLlas TkaHb JINCTbEB
nnn ctebns, 4yacto NUCTbSA PeayuupoBaHbI
B KOJTHOYKM, KOPHEBAsA cuctema
pacnosioXkeHa y NoBepXHOCTU 1 NO3BONAET
BO BNakHble Nepuoabl 3anactn donbulioe
KONMYeCTBO BOAbI.




BnaxxHocmb (onumnuaoHuUKam)

Apemepbl — OAHONETHUE pacTeHus,
yCreBaloT 3a KOPOTKUIM BIIaXHbIN nepuog
oTuBecTu n obpasoBaTb NMNOAbl U CEMEHA.

Apemepoudbl — MHOroneTHNE pacTteHms,
LiBETEHNE KOTOPbIX MPOMUCXOONT paHHEN
BECHOMN, a NeToM Haa3eMHble noderu
NONMHOCTbIO OTMUPAIOT, 3aCyLUNUBLIA Nepuoa
NepeHoCAT Nog 3eMnen B Buae nykoBul,
KIyOHen, KOpHEBULL,

[uepochumel, HaNpPOTUB, NPUCNOCOBUNINCH K
N30bITOYHON BIIAXXHOCTU (pacTeHus
BMNaXXHbIX TPOMMYECKMUX NecoB, OOSOTHbIE
pacTeHus).

[udpoumel NorpyXeHbl B BOAY YaCTUYHO
(TPOCTHUK, pOros).

[udamoghbumabi NorpyeHbl B BOAY LEMNKOM,
nnn donbLlen YacTblo (anoaes, paecT,
KYBLLHKW).




CpepgHeasnaTtckasa Yepenaxa

BrniaxHocmpb

KnBoTHble Takke NPMCrnocodUnNCh K XXN3HN B
YCNOBUSX C PasfnMYHON BIAXXHOCTbHO. [N
COXpaHeHUs Brarn B opraHu3me B yCroBUAX €€
aedununTa MHOrMe XNBOTHble 8e0ym HOYHOU 0bpa3s
XKU3HU, UMetom rriomHbIe roKpo8bl U MOHUXEHHOEe
rnomoomaoerieHue.

HeKkoTopbIM XXMBOTHbIM 00CMamo4YHO 800kI, KOmopasi
codepxxumeces 8 nuuwie (KkeHryposasi kpbica). MHorme
XMBOTHbIE CTEMNEN N NYCTbiHb MOTYT NEPEHOCUTb
HeQOCTaTOK BOAbI U BbICOKYO TeMneparypy, ernadas 8
CoCmosiHUe riemHeu CrisiyKu.

[na MHOrMx paHHeLUBETYLMX pacTeHUN (ToNbMNaHbl),
Onga ceBexxecobpaHHbIX CeMsH, KNybHeW, NnyKoBuL,
XapakTepHO COCMOSIHUE TeMHE20 MOKOS.



[loOsedem umoau:

3UMHSASA cnsayka:

CocmosiHue, rpu KOmopoM 8Ce XU3HEHHbIE MpoUecChl 3amMedrieHbl, NMOHUXeHa
memrnepamypa, pedkoe ObixaHue u cepouyebueHue, pazbyoumse Herlb3s.
3UMHUIN COH:

CocmosiHue, rpu KOmopoM 8Ce XU3HEHHbIE MpoUecchl 3aMedrieHbl, HO
pa3byoums MOXHO.

AHabunos:

CocmosiHue, rnpu KOmopoM 8Ce XXU3HEHHbIE Mpoyecchbl 3ameorieHbl 00
MUHUMYMa, 0mcymcmaeyom eHeWHUE rposierieHUs Xu3HedessimeribHOCMu.
Kcepoduthbl:

PacmeHus 3acyuwnuebix 30H.

CknepoduTbl, NpUMeEpHLI.

PacTteHus ¢ MENKNMN XKECTKUMU JSINCTbAMU C XOPOLLIO Pa3BUTON KYTUKYIOW,
ONMNHHBIMU KOPHSIMU, BbICOKMM OCMOTUYECKUM AaBNEHNEM B KNeTkax
(Hanpumep, BepOntoXKbSA KOMNKYKa).

CYKKyneHTbI, MpUMepbl.

PacmeHus (kakmychbl, azasbl), y KOmopbIX CUribHO pa3gsuma godo3arnacaroujasi
mkKaHb Jilucmbeg usu cmebrisi, 4acmo fucmas pedyuupo8aHb! 8 KOSOYKU,
KOpHeegasi cucmema pacriofioxXeHa y rnoeepxHocmu U rno3eosisiem 80 8/1aXHble
rnepuooskl 3ariacmu 60sbWoe Koru4ecmaeo 800kblI.



[loOsedem umoau:

Qdemepbi:

OO0HornemHue pacmeHus, ycriegarom 3a KOpPomkuu ernakHbil rnepuoo
omuegecmu u obpazoeams r17100bl U CEMEHaA.

Qdemeponasbl:

MHozonemHue pacmeHusi, ugemeHue Komopabix rnpoucxooum paHHel 8ecHol, a
Jiemom Hao3eMHble rnobeau rnosiHoCMbO ommuparom, 3acyuwiugbil nepuoo
rnepeHocsm rnoo 3emriel 8 suoe riykosuu, KriybHeu, KopHeauW,.

[urpopuThl:

PacmeHusi, komopeklie ripucriocoburiuckb K u3bbimo4YHOU enaxXHocmu (pacmeHusi
8/1a)KHbIX MPOruYecKux siecos, boriomHbie pacmeHus).

[MaopodounThl:

[udpogbumbl noepyxeHbl 8 800y HacMUYHO (MPOCMHUK, p0203).

[MpaToduThl:

[udamogumel nozpyxeHbl 8 800y UerluKoM, unu borbwel Yacmebio (3/100e4,
poecm, Ky8UWUHKU).



