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® CucTemaTmsaums M 0606LeHMe paHee
MNOJIy4YEHHbIX 3HAHMWU MO AAHHOU TEME.

3adayu ypoka:

® 3auHmepecosams y4yauwiuxcA
uccsiedosamesibCKou 0eamesibHOCMbIO;

@ - Pa3zsusamsb s102u4eckoe MbiluaeHue u
yMeHus obobwames;

® - Hayqumbca conocmassiame U U3MEHSMb
NoJly4eHHbIe 3HaHUA Ha Npakmuke u 8 bbimy;

@ - Bocnumbisamb 4yB8CMBO KOJI/IeKmMuBsU3Ma,
g3aumonomouyu, ymeHue pabomams 8
2pynnax.




“MoXKeT cCOOCTBEHHbIM
[ThaTOHOM

M ObICTPbIX pa3yMOM
HeBTOHOB

PoccumcKas 3emMns

poXKaTb”’
M.B. JlIoMoOHOCOB.



JHeprua paboTta 0 KUMEHMUA.

YT06 neHu HabawAanoCb UCNapeHue
Mo3ru He oBeAEM Mbl 10 NM1aBNEHUA,
NX TpEHUPYEM 10 M3HEMOXKEHMA.

B y4yeHuM npoAaBadeM Mbl CTapaHue,
Naen HayYHbIX BUAA 060OHAHME!
3aZla4y Mbl NH0OYI0 OZI0/1EEM,

N apyry noacoobmuTb BCErga CYMeEeMm.
NCTopUIo HayKMN U3yHaeM

N JIoMOHOCOBa BE/IMKMM MOYUTAEM,
N npossaaemM Mbl cebAa B Tpyae

Kak asurartenb ¢ BblICOknM KIA!

Ho KaK e *XM3Hb O6blBaeT HENPOCTa
C ToM AJaMoM, 4yTo 30BETCA TensoTa!



® Y710 Ha3biBaeTCA BHYTPEHHEMN SHEPrUem?

® Kakummn crnocobamm MOKHO U3MEHUTD
BHYTPEHHIO 3HEpPruio?

® C Tennonepenadyen HenocpeaCcTBEHHO
CBSAI3aHO TaKoe MoHATUE, KaK KOJIMYECTBO
TenaoTbl. YTO e Takoe KOZIMYEeCTBO TenaoTbl?



® /laBanTe oxapakTepM3yeM U3YYEHHbIE HaMM
TenJioBble NpoLecchbl, MMEHHO (DOPMY/TaMU.

® Cenyac BamM 6yayT po3aaHbl UCTbI C
3a/laHUAMM B BMAE TabumL, KOTOpbIE Bbl
JI0/1KHbl 3aN0JIHUTb.

Bpemsa paboTbl 3 MUHYTbI. [locne 3Toro Bbl
c/lenaete B3aMMOMPOBEPKY M KarKAblM OLEHUT
pPaboTy pAZOM CHAALLErO.



® YTO PU3UK BanbTep HepHCT yBheKacs
pa3seZeHueM Kapnos? OaHaxKabl KTO - TO
r/lyBOKOMbIC/ZIEHHO 3aMeTu: “CTpaHHbIM
Bbl6op. Kyp pa3BoanTb U TO MHTEpPECHee”.
YYEHbIM HEBO3MYTUMO OTBETMA: “H pa3BOXKY
TaKUX XXMBOTHbIX, KOTOpPble HAaXOAATCA B
TENJIOBOM PABHOBECUM C OKPYrKaloLLLEN
cpeaou. PasBoauTb TENIOKPOBHbIX - 3TO
3Ha4YUT oborpeBaTb Ha CBOM AEHbIM MUMPOBOE
npocTtpaHcTeo”. CnpaBea/siMBO /i 3aMevaHne
yyeHoro? Ha 3ToT 1 Apyrue Bornpochl Ham
OTBETSAT 3aKOHbl TEPMOAUHAMMKM.



A 4TO TaKoe TepMoAMHAMMKA!

Cchopmynmpyem NpUHLUMIbI, KOTOPbl€ HOCAT
Ha3BaHME 3aKOHOB TEPMOJAMHAMMKM.

Mo3HO 1M co3aaTb BeYHbIU ABUraTENb?

Hy, Konb BEYHbIM HEBO3MOXKHO CO34aTb, TO,
4YTO TAKOE peasibHO CYLLECTBYIOLLME TEMJIOBbIE
aBuraTenm?

N3 KaKMX OCHOBHbIX YaCcTen COCTOUT J1I0O0M
TENI10BOM ABUraTE/Ib?

Ha30BUTE OCHOBHbIE BUAbl TEM/I0BbIX
BUraTenemn.



® WCMOJIb3yeT dSHEPIruio TOMN/IMBa, KOTOPYIO
apuT HaM Npupojaa.

® Mbl, KaK He GharogapHble AeTu,
npomMaTbiBaeM Hac1eAcCTBo,
HaKan/iMBaBLUIeeCs Nno KpoxXamM B TEYEHMMU
MWJIJIMOHOB NeT.

© [Mpupoaa nocTtynaet 6onee myapo. Kak xe
OHa peLlaeT 3HepreTuyeckyto npobaemy? Ha
3TOT BOMPOC Bbl OTBETUTE B CBOMUX NMPOEKTAX.



® 1. PaccMOTpUTE UCTOYHMKM Tena, KOTopble
HaC OKpY»KaloT.

® MCTOYHMKaMM Tensa Mbl CHUMTAEM ra3oBYHO
NIMTKY, KOCTEP, CropaHMe 6eH3uHa, Ma3yTa,
KOKCa B KOTe/ibHbIX. [ OpeHue - 310
dK30TEpMUYECKaa peaKkuua, Kotopasa UAET C
BblaesieHneM Tenna. Mapo31eKTpoCTaHUMN U
TenoBble CTaHUMUM TOXKe ABNAKTCA
MCTOYHMKaMM Tensa, Tak Kak gatot ao 70%
BCEWU I/IEKTPOIHEPIUM, A 3TO IEKTPONIUTKM,
3/IEKTPOKaMMHbI U ApYyrue 3/1eKTpo-
oborpeBaTesiu.



[NpoaHaNM3MPOBAB FOPEHUE CYXOro FrOpOYEro, CBeYM, pacTUTENbHOIo
Macna, ropeHue adupa 1 nosb3yacb Tabamuen Ne 1 pasaenmte
BM/bl TOM/IMBA Ha 3 rpynnbl: TBEpAOE, *KMAKOE, ra3oobpasHoe.

Oka3sblBaeTcA, M3 MHOXeCTBa BMA0B TBEPAOro TOMNJIMBA,
HanMbo/ibLlEE KOIMYECTBO TENJIA BblAeNAET 6YDPbIM YENA6UHCKUM

yrosib, 14300 KA Ha 1 Kr TON/MBa, U MeTa/lJIMYECKOE paKeTHoe
roptovee:

MarHmm 24830 kx
antoMmHni 31000 KA
6epmnanm 66600 KAX.

U3 Knaknx Buaos: KepocnH ocBeTmT 43100 KK Ha 1 Kr XXMAKOro
TOn/MBa U au3esibHoe Tonameo - 42700 KA XK.

I'a3oo6pa3Hoe TOMN/IMBO OT/IMYAETCA BblAENEHUEM OONbLLLOIO

Ko/IM4yecCTBa 3HEPIrmn Ha 1 Kr roproyero TorJimea. Ho camoe
6O NLIIIOE KONMUYECTRO YHEDIrMM RhlienadetTcd nouv crobaHum



® Mcnonb3ymrte ux ANs COCTaBNEHMS 3a/la4M, B
KOTOpPOW Obl YITIOMMHAJI0Cb CrOPaHMeE.

@ Ha cKko/1bKO nosbicumca memnepamypa
sBo3dyxa 8 60/ibwou newepe o6emom 10 M
Ha 15 M Ha 5 M, ecsiu mam ceopam 20
oepesAaHHbIX JIy4UH, maccou 800 2?
HavyanbHaa memnepamypa 8030yxa 0OK0J10
142C.



® 1. KakmM cnocobom 0b6bI4YHO, OcyLlecTBaAETCA
060rpeB XMJbIX U MPOMBbILLIEHHbIX
NOMELLLEHMN?

® Kak MOXXHO nccnepoBatb KOHBEKLUIO B
NoMeLLLeHNN?

® Kakue eule cyuiecTByOT CNocoosl
Tenaonepeaayn?



4YTO HarpeB YWUAKOCTU, CTOALLEN HA OrHE NMPOUCXOAMNT
KOHBEKTUBHbIM CNIOCOOOM.

Kon6a c BooM HarpeBaeTcs Ha CMUPTOBKE, Ha JHE - KPUCTa /bl MapraHLa,
3aKpenieHHble KYCOYKOM NIacTU/IMHA.

3. CocTtaBbTe 3a/1a4y, B KOTOPOM Obl YYUTHIBASICA 060rpeB
KaKoro-T1o npeamera U3BeCTHbIMUM BaM CNOCObaMU
Tenjaonepeaaydu.

1. B npeabiayuiem onbiTe cropesno 10 rpamm cnupTa. Ha Harpes 3aTpayeHo
30% nony4vyeHHoM TenaoTbl. Ha CKONbKO NoBbICMAACh TeMnepaTtypa O4AHOro
nMTpa BoApl?

2. Temnepartypa Bogbl B otonutenbHoM KoTne 90?C. HavyanbHas
TemnepaTtypa Bogbl 107C. B KoTne nomMewaetca 5m3 soabl. CKObKO
MasyTa pacxoZyeTcA Ha pa3orpes U nogaepaHue TeMnepaTypbl TaKOro
KOT/1a, ec/in notepu coctaBnarT 15%? Cuntatb, YTO pas3orpes
NPOUCXOAMNT OAUH pas.



@ 1. Kakune TensioBble cnoco6bl NPUrOTOBIEHMA MULLIU
BaM M3BECTHbI? B KaXK0M ciydae yKaxKnTe MCTOYHMK
TEMNI0BOM 3HEPIrMM U CNOCO6 nepeaaym TENNOThI K
NPOAYKTaM. B obiMy, Ha oeHe, Ha hapy, 8 neuyu,
Ha Kocmpe.

® 2. bonblaa YyacTb Hawen NULLIM roTOBUTCA B KMNALWEN
Boge. KaK 3acTtaBuTb KapTodesb CBapUTbCA ObICTpee?

YmobbI saw kapmodgenb csapusica bbicmpee, Hado
neped BClpKOU 6pocumb 8 KacmproJito ¢ Kapmodgenem
U B8000U KYCOYeK C/IuBO4YHO20 Macna. HazpesaAacs,
OHO pacmonumcs U NOKpoem nosepxHoCMb B800bI
MOHKOU haeHKoU. Ima 3awumHas naeHka bydem
npensamcmsosamse npoyeccy ucnapeHus s8oobi. A
npoyecc uchapeHus sce2oa conposoxxdaemcs
YMEHblWeHUeM memnepamypsl }XUOKOCMU U ee
KoJsiudecmsa.



MU HAUAUTE B IMTEPATYDE KaKoe- JIM6O
YCOBEPLIEHCTBOBAHUE MPUTOTOBAEHUS MULLIMU.

KOH(OPKY 3N1EKTPUYECKOM MIMTKM MOXKHO cAenaTb U3
HarpeBaTe/IbHbIX 3/IEMEHTOB B BUJe Kosel. B
3/IEKTPUYECKYIO Lienb ByAyT BKAOYATbCA TOJIbKO TE
KO/bLla, pa3Mep KOTOPbIX COOTBETCTBYET [HY KaCTpou.

4. NMpuaymanTe 3a4avyy, B KOTODOU YOIOMUHAETCA
NpoLecC NPUrOTOBAECHUS NULLM.

® CKoJIbKO 6epe30BbIX ApPOB HEOOXOAMMO CObpaTh ANA
KOCTpa TYpUCTaM, YTOObl BCKMNATUTb BEAPO POAHMKOBOM
BOAbI?

Temnepatypa Boabl B poagHuKe 9°C. CumntaTtb, 4YTO NOTEPDL
Tenja He cyulecTByer.



@ 1. [peanoxute onbiTbl C MPOCTbIM LLUKOJIbHbIM
060opyZoBaHMEM A1A AEMOHCTpaUUM pasHbIX
BMJOB Tensionepenaym U o0bACHUTE MUX
CXeMaTUYECKM.

@ KunsayeHue 800bI 8 6yMarkHoU KOpobouKe,
HazpesaHue mepmMomMempa Ha paccCmoAaHUU om
UCMOYHUKa menJsa (n1amna, nJaumka,
OMKJleusaHUe KHoONOK om Hazpesaemozo
nJiamMeHuU CMepxKHA).



® 2. lpn1 U3sMeHeHUn TemnepaTtypbl TENI0 MOXKET

® ®

M3MEHATb CBOU MEXaHMYeCKMe CBOMUCTBA: AJINHY,
06bEM, NNOTHOCTb, YNPYroCTb, XPYNKOCTb.
[lpBegmnTE NpMUMeEpHI.

OnbITbl: HAarpeBaHME MOHETbI TPEHUEM,
METa/I/IMYECKOM CMULbI B MN1IaMEHM (OAHUM
KOHLIOM Cnuua yrnMpaeTca B OroOHb UJIM KacaeTcs
ero), HarpeBaHue Bo34yXa B K0Jsi6e C XMAKOCTbIO
(ABMXKETCA CTO/IOUK XKMAKOCTU B TPYOKE).

3. Kak onpegenntb TeMneparypy npeamera,
HarpeToro B NJ1aMeHu, €C/iM y Bac MMeeTcA ellle
KaJlopuMeTp C X0104HOU BOAOU, TEPMOMETP,
BECbl C pa3HoBecamM, Tabsmubl?



® 1. TNaBHbIXM 3aKOH, KOTOPOMY NOAYMHAIOTCS
BCE TEMJI0OBblE MPOLECCHI - 3aKOH COXPAHEHMS
3Heprmuun. Bce XunBble opraHM3mbl

3aTpaymBaloT B npouecce
}KU3HEeAesaTeIbHOCTU MHOIO SHEpPrmu

(ABUXKEHUe, NUTaHMe, 0X0Ta).

® OTKyaa OoHM 6epyT sHepruto?



® XMMUYECKMe peaKkuun BHYTPU KJeTKK. BcA
cepua 3TUX peaKLUMM Ha3biBaeTCA BHYTPEHHUM
AbIXaHUEM (TKaHeBbIM, KNeTo4YHbIM). OHO
nogpaszesifeTca Ha adpobHoe M aHa3poOdHoe.
[lepBoe CBA3aHO C pacnajoM HEKOTOPbIX
BELeCcTB Npu ydacTMn Kncaopoaa m
NPOMUCXOAUT C 60/IbLUMM BblENIEHNEM
3HEeprmu, BTOpoe - C 6E€CKUC/IOPOAHbBIM
npeBpalleHneM rnoKosbl. JbiXxaHUe XKUBbIX
CYLLEeCTB MHOr4a Ha3biBalOT MeA/IEHHbIM
FOPEHUEM.



® 1. lpnBeanTe npUMeEpPbI MEXAHU3MOB, UCMOJIb3YHOLLMX
Npu CBOEN paboTe TEMNJIOBYIO SJHEPrut0. YKaxuTe B
KaXJOM CJly4ae UCTOYHMK SHEPrmu, NyTb ee
npeobpa3oBaHMA.

® B cBOEM KM3HM Mbl NOCTOAHHO BCTpEYaeMCA C
pa3HoOOOpa3HbIMM ABUraTensiMmm. OHM NpUBOASAT B
ABUXKEHUE aBTOMOOUAN M CaMOJIETHI, TPaKTopa U Kopabau,
¥Kene3HOJ0pPOoXKHbIE MAaCCUBLI M paKeTbl. paboTa TeN0BbIX
MalUMH CBA3aHa C NoTpeb/iIeHMEM pa3/IMyHbIX BUAO0B
3Heprun. KOHCTPYKUMA NepBbIX NapoBbiX MallMH MMeNa
OCHOBHbIE 4YaCTM BCEX NOCAEAYIOLWMX TEMNOBbIX MAaLUUH:
HarpeBsaTte/ib, B KOTOPOM OCBOOOXJaNaCb HEPrusa
TOoMN/IMBa, BOASIHOM Nap Kak pabo4yee Teso M NopLUEHb C
UMMHAPOM, Npeobpasyowum S3HEPrmo napa B
MeXaHUYEeCKYI0 paboTy, a TaKXe oxnagmTerb,
HEOBX0AMMbIN AN CHUKEHUA TeMnepaTypbl M JaBAEHUSA
napa.



©® Camoe nNpocToe CTpPOEHUE NapoOBOM MALLMHDI
co3pan N'epoH AnekcaHapumckmm Bo |l B. ao
H.3. OHa cocTos/1a 13 NOACTABKM, Ha KOTOPOM
Ob11 BOAPYXKEH COCY/ C pyYKaMu U
HanoJIHEHHbIX BOJOM. YCTPOUCTBO, KOTOPOM
MOMELLLA/I0Cb B BOAY, HAaNOMMHaNo Konby. C
YyeTbipex CTOPOH rnomMewaamcb Tpyoku. Korga
JlpOBa ropesi1, BoJla 3akunasia 1 nap
(poHTaHOM 61 U3 BEPXHEM TPYOKU. ITO BblNa
camMad ApeBHAA NapoBas MallMHa.



® MCMoJib3ya 060pyA0BaHME LLKOJIbHOM
nabopatopum, Kak MOXHO COBEPLUUTb paborTy,
3a CYeT nNpeobpas3oBaHMA TEMJIOBOU SHEPIUM.

@ B npobupke nomMeweHa soda, Komopas
3akunaem, noJsy4as KoJu4ecmso menJjiombl om
czopaHua cnupma. M nap sbibusaem npobKy us3
npobupku. Tak cosepwaemca paboma nocne
npespauwjeHuUs 3Hepauu.

® 4.[lpepnoxute 3aga4vy, B KOTOPOM
MCNoJib3yeTca paboTa Nboro TeN/I0BOro
YCTPOUCTBA.



® He oAuH 13 UCTOYHMKOB DHEPrUM, M3BECTHLIX Ha
cerogHsa He B COCTOAHMMU B ByayLlemM NOJIHOCTbIO B3ATb
Ha ceb6q y/10B/IETBOPEHUE PaCTYLUMX NOTPEBHOCTEN
yenoseKka. [nsa 3Toro He06XxoAMMO 60/1blUEe BHMMAHMA
YAENNTb albTEPHATUBHBLIM UCTOUYHMKAM UM
MCTOYHUKAM, paboTaloLMM Ha SHEPrMM OKpYKatoLen
cpeabl. YXe cyuecTByeT, Hanpumep, “cosiHeyHble
b6aTapen”, KoTopble NpeBpawalT COJIHEYHYIO
3HEpPruo B 3IEKTPUYECKUM TOK MPH NMOMOLLIM
poTo31EMEHTOB. MHOI0 NPOEKTOB CO34aHo A1
MCNOJIb30BaHMA CU/bl MPUINBOB, CMUJIbl BETPOB, CUJbI
remsepoB. CylLeCTBYHOT M NPOEKTbI MCMO/Ib30BaHMSA
Pa3HOCTM TemnepaTyp Mexay NoBepXHOCTHbIMM
C/I0SIMU BO/Jbl TPOMMYECKUX MOPEU M TEMMNEPATYPOU
BOZbl HA GONbLLUUX FNTyOUHAX.
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