bA30BbIA VPOBEHD

10

Knacc

H. C. Nypbiwera,
H. E. BaxeesBckas, 1. A. UcaeB

METOAUYECKOE NOCOBUE

K y4ebHuky H. C. MNypbILLEBOiA,
H. E. Baxxeesckon, [1. A. caeBa

septuxans (@R



H. C. NypbiweBa, bA30BbIA VPOBEHD
H. E. BaxeeBckas, [I. A. UcaeB

METOOANYECKOE NOCOBUE

K y4ebHuky H. C. MypbiLueBon,
H. E. Baxxeesckoi, [1. A. Vicaesa

DOUIVKA

N
==

BEPTUKAND

MOCKBA

2016



VIR 372.853
BBR 74.262.22

1188

1188

ITypsimesa, H. C.

dusura. Basossrit ypoBeub. 10 Kjacc : MeTogUYECKOE
mocobue / H. C. IlypeimieBa, H. E. BaskeeBckas, II. A. Uca-
eB. — M. : Ilpoda, 2016. — 140, [1] c. : ma.

ISBN 978-5-358-16451-2

ITocoGue agpecoBaHO yUUTEJIAM, pabOTAIONINM II0 mepepaboTaHHOMY
nox ®I'OC yuebuury H. C. IlyprsimeBoii, H. E. BaskeeBckoii, [I. A. Vicaesa
«®@usuka. BazoBsiit ypoBeub. 10 Kiaacc». B Hem mpuBoauTCcs comeprra-
HUe, peajindyeMoe ¢ ITOMOIIbI0 JuHUYN yueOHnKoB 10 u 11 KJyaccoB, TeMbI
IPOEKTOB U HCCJIEAOBATENbCKUE 3aJaHMUsI, TEeMATHUECKOe U IIOYPOYHOe
IIaHUpoBaHUe Ha 2 yaca (PU3UKU B HEJEJII0 C MeTOAUUYECKUMU PeKOMEeHia-
UAMA K KaXKJIOMY YPOKY ¥ BaADUAHTBI KOHTPOJILHBIX padoT. B mpuiosxennn
IpeCcTaBIeHbl OTBETHI HA TPEHUPOBOYHEIE TECTHI, IOMEIlleHHbIe B paboueil

TETPAaAU 3TUX JKe aBTOPOB.
YK 372.853
BBK 74.262.22

ISBN 978-5-358-16451-2 © 000 «IPO®A», 2016



Mpeaucnosue

ITocobOue ampecoBaHo yuuteadaM (PU3UKK, padoTaro-
muM 10 aBTopckoi mporpamme H. C. IlypsimieBoii,
H. E. BaxeeBckoii u [I. A. lcaeBa U COOTBETCTBEHHO
HMCIIOJIB3YIOIINM B paboTe YUeOHUKY dTUX JKe aBTOPOB.

B mocob6uu mambl peKOMeHAAIluu 10 U3YUYeHUI0 TeM,
COCTABJIAIONIUX coleps:kaHme Kypca ¢pusuku 10 KJacca
6a30BOTO YPOBHA: CHAaYaJIa IPUBOJUTCA OCHOBHAA I1EJIb
U3yYeHUS TeMbI U Pe3yJabTaThl 00yUYeHud (IpeaMeTHbIE,
MeTarnpeaMeTHbIe U JIUYHOCTHBIE Pe3yIbTaThl MIPOIKCca-
HBI B paboueii mporpaMmMe, pasMeIl[eHHOI Ha caiiTe mM3-
IaTeabCTBA U OMYyOJUKOBaAHHOI B cOopHUKe «Paboume
nporpamMmmbl. Pusuka. Baszossiil ypoBenb. 10—11 Kiac-
ChbI»), 3aTeM — IIOYPOYHOE IIJJTAaHUPOBAHUWE W PEKOMEH-
Ianny K KayKJIOMY YPOKY.

IIpenmeTHBIe Pe3yIbTATHI O0YUYEHUS B COOTBETCTBUU
C MCHOJIb30BAHHOI TAKCOHOMMUEHN Ilejiell OOyueHUs ne-
JIATCA Ha YeThbIpe T'PYIIIBI: 3allOMWHaHUE, IIOHUMAaHUe,
MpUMeHeHre B TUINYHBIX CUTyAIIUAX, MIPUMeHEeHUe B
HecTaHAapTHBIX curyanusax. OHu nuddepeHnpoBaHbl
II0 YyPOBHAM IIOATOTOBKHU yualuxcda. B coxep:xaHue
Kypca, TOMUMO 00A3aTeJhbHOTO MaTepuaja, BKJIIOUYEH
MaTepuaJj IOBBLIMIEHHOTO YPOBHS, KOTOPBIA M3ydaeTrcs
IIPU COOTBETCTBYIOIIEH IMOATOTOBKE yUalllUXCs U HAJH-
Yy CBOOOAHOTO BpeMeHu. [Ipu aToMm yuarmiuecd, usyda-
oIle Kypc Ha IOBBIMIEHHOM YPOBHE, MOJKHBI OBJIA-
IeTh 3BHAHUSMU II€PBOTO U BTOPOT'O YPOBHEN (MaTepua
BTOPOT'O YPOBHA OTMEYEH 3BE3/IOUYKOI).

IToypouHoe mTaHWpPOBaHME PACCUUTAHO HA 2 U QU3U-
KM B HEJEJI0 U IIOCTPOEHO CJEAYIONIUM oOpasoM: TeMa
YPOKa; OCHOBHOI, M3ydyaeMbId B KJiacce MaTepHaJl;
IeMOHCTpAaIuM; 3aJadl, pacCMaTPUBaeMble Ha YPOKe;
IoMalliHee 3aJaHue ¥ MeTOAUYecKue pPeKOMeHIaIluu’
IS yUYNUTeNIsI, B KOTOPBbIX OTMEUEHO, Ha UTO CJIeyeT
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o0paTuTh BHUMAHNE, IPHUBEIEHbI IIPUMEPHBIE TEKCTHI
KOHTPOJILHBIX paboT.

B mocobunu mcmoabsyercss ABOHHAS HyMepalus ypo-
KOB: IIepBad I11{dpa COOTBETCTBYET HOMEPY YPOKa B TeMe,
BTOpas — HOMepPYy ypoKa ¢ HavuaJjia U3yUYeHUusa Kypca.

IlpuBemeHHOE IIaHWPOBAHNE SIBJIAETCA OPUEHTUPO-
BOUHBIM. O0sA3aTeILHBIMU SIBJIAIOTCS IIporpaMmMa 1 Tpe-
0OBaHUS K YPOBHIO MOATOTOBKHU yUaIllNXCs, a TAKMKe pe-
anmsanud Ipu o0yueHW OCHOBHBIX uaeil Kypca. B man-
HOM KypPCe IIOJTy4aiOoT CBOe Pa3BUTHE UAeH, 3aJIOKEeHHBIE
B coJiepsKaHMe Kypca (GU3UKU OCHOBHOM MIKOJBI (yCuJie-
HUEe poJau (PUBUUECKOTO SKCIEPUMEHTa, ITOBBIIIIEHNe
BHUMAHUA K BOIIPOCAM METOI0JIOTUN (pU3NUECKO HAYKHU
u 1p.). B HeM peasm3oBaHa TpagUIIMOHHAA AJIS Kypca
GuBUKYM cTapIlleil IITKOJIBI TPYIIIIMPOBKA MaTepuajia Bo-
Kpyr GyHIaMEeHTaJbHBIX U YaCTHBIX (PU3UUYECKUX TeOo-
puii.

CyliiecTBeHHOe BHUMaHUE yaejasieTcsa (opMHpoBa-
HUIO METOMOJIOTMYECKUX B3HAHUNA U MOAEJbHBIX IIPe-
cTaBjeHUN. JIormka pa3sBepPTHIBAHUA COMEPIKAHUA KYyP-
ca GuU3MKYM BHYTPU Pas3AesoB MTOTUNHEeHA PEIIeHNI0 ATOH
3aJaun.

Bosapmioe BHUMaHMe B mIporiecce oOydYeHUA yAeIdaeT-
ca (hOPMUPOBAHUIO SKCIEPUMEHTAJIbHBIX YMEHUNA yua-
IIUXCA U YMEHUH IIPUMEHATh 3HAHUA K PEIIeHUI0 3a-
mau. C oTol 1eJIbI0 B YUeOHO-MeTOANUYECKUIT KOMILJIEKT
BXOIUT pabouas TeTpaab, BKJIOUAMOINAd HPAKTUKYM
IO pelIeHuio 3a7ady u (PPOHTaAJbHBIE JabopaTOpPHBIE
pPaboTkI.



NMosacHMTEenbHana 3anMcKa

O6Lwan xapaKTepucTuka
y4ye6GHoOro npeameTa

IIxoabHBIN KypC (PUBUKU ABJISIETCA CCTEM0O00Opasy-
OIIUM [JII eCTeCTBEHHO-HAYYHBIX IIPEIMETOB, IIO-
CKOJIBKY (pu3muecKue 3aKOHBI, JIeJKAIlle B OCHOBE MU-
pO3IoaHUs, SABIAIOTCSA OCHOBOHM COAEPIKAHUA KYPCOB
XUMUU, OMOJOTUU, Teorpadum u acTpoHoMuu. Puanka
BOOPYJKaeT ITKOJbHUKOB HAYYHBIM METOJAO0M ITO3HAHUS,
MO3BOJIAIONIUM II0JIy4aTh OOBEKTUBHBIE 3HAHUA 00
OKpYyKaloIlieM MUpe.

Ilenu n3yuenus (pu3uKu B cpeHeN (IIOJTHO) IITKOJIE
cyenyoImine:

e (hopMuUpOBaHME y OOyYaIOMIMXCA YMEHUS BUAETh
U TOHUMATD I[eHHOCTH 00pPa30BaHUsA, 3HAUNMOCTD (Ppu3u-
YeCKOTO 3HAHUA A KaKIOTO YeJOBeKa, He3aBUCUMO
OT ero IMpo(eccuoHaAILHON AeATeJbHOCTH; YMEeHUN pas-
JaudaTh (PaKThHI U OIeHKU, CDABHUBATH OI€HOYHEIE BbI-
BOJIbI, BUJIETh UX CBA3b C KPUTEPUSIMU OIEHOK, (hopMy-
JINPOBATH 1 000CHOBBIBATH COOCTBEHHYIO TO3UIIUIO;

e (hopMupoBaHUTE y 00yUaIOIUXCA IEJIOCTHOTO TpPes-
CTaBJIE€HUSA O MUPe U Poid (PU3UKU B CO3JAHUU COBPeE-
MEHHOU eCTeCTBEHHO-HAYYHOU KapTUHBI MUPA; YMEHUSA
00BACHATD TOBeIeHNE 00'HEKTOB U IIPOIECChI OKPYKAT0-
el JefiCTBUTENBHOCTH — IIPUPOSHOIM, COIIMAJIBHOMN,
KYJBbTYPHOM, TEXHUUYECKOU CPeabl, NCIOJBb3YA IJIA BTO-
ro (pu3uvecKkure 3HAHUI;

e IpuoOpeTeHre OOYyUYAIOIMMUCS OIIBITA Pa3HOO00-
pasHoO¥ HeATeJIbHOCTHU, OIIbITa ITO3HAHUA M CAMOIO3HA-
HUA; KJIOUYEBbIX HaBBIKOB (KJIOUYEBBIX KOMIIETEHTHO-
cTeil), MMeIOIUX YHUWBepCAJIbHOEe 3HaueHWe IJId pas-
JUYHBIX BUJOB AEATEJIbHOCTU, — HABBIKOB PEIIeHUS
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npobJieM, IPUHATUSA PEIIeHUu, TouCcKa, aHajausa 1 00-
paboTku mHGOPMAIIUU, KOMMYHUKATUBHBIX HABBIKOB,
HaBBIKOB M3MEPEHUN, COTPYAHUUYECTBA, 3(p(PEeKTUBHOTO
u 0e30IIacHOT'O0 WCIIOJIb30BAHUS PA3JIUUYHBIX TeXHUUYE-
CKUX YCTPOMCTB;

® OBJAa/IeHUE CHUCTEMOUW HayUYHBIX 3HAHUM O (husmue-
CKHUX CBOICTBaAX OKPYJKAIOIIero Mupa, 00 OCHOBHBIX
dusuUecKUX 3aKOHAX U O CIIoco0axX MX MCIIOJIb30BAHUS
B IPAKTUYECKON YKM3HU.

CozmepsxkaHue W CTPYKTypa Kypca ¢usuku 10—
11 xyaccoB, 3amaHusd, BKJIIOUEHHBIE B YyUeOHUKY U Pado-
yye TeTpaju, HAaNpaBJeHbl Ha JOCTUIKeHUe obpasoBa-
TEeJbHBIX PEe3yJbTaTOB (JIWYHOCTHBIX, MPEIMETHBIX U
MeTalpeqMeTHBIX), OIpelesieHHbIX (PenepasbHBIM TO-
CYIApCTBEHHBLIM CTAHIAPTOM OOIIero oopasoBaHMs.

Kypc mpencraBasger cobGoii 3aBepIlIeHHYIO IpPeaMeT-
HYIO JUHUIO. B yueOHUKEe OCYIIeCTBIAIOTCSI He TOJBKO
MesKIIpeIMeTHbIe, HO M BHYTPUIPeAMeTHbIe CBA3M: Ma-
TepuaJ M3JIaraeTcs C ONOPOM Ha 3HAHUA, IOJyUYEeHHbIE
yYaIliuMucs B OCHOBHOM IITKOJIE.

B kakmoii rmaBe yueOHMKA MpeACTABIEH MaTepual,
MOCBAINEHHBIA NCTOPUHN CTAHOBJIEHUS W Pa3BUTUSA (DU-
3WYECKOIl HAyKU, UTO ITO3BOJIAET PeliaTh 3amaduu ooIe-
TO Pa3BUTHUA ydaIuxca 1 (GOpMUPOBAHUA UX HAYIHOTO
MHPOBO33peHuA. 3ajaui MOJUTEXHNUEeCKOT0 00pasoBa-
HUA U MOANEPIKaHUA UHTepeca yUalnuxcsa K N3yUeHUI0
GUBUKM pelramTcA MyTeM BKJIIOUEHUA NPUKJIATHOTO
MaTepuaja, OCHOBHOE BHUMAaHUeE yAeJIeHO IPUMeHEeHUI0
Gu3nUIeCKUX 3aKOHOB B COBPEMEHHOM TeXHUKEe U TeXHO-
Jorusgx (COyTHUKOBAs CBA3b, KUIAKWE KPUCTAJLIbI,
HaHOTEeXHOJOTUHU U IIP.).

Wneu, sanokeHHble B COMEpKaHUU Kypca (PUIUKU
OCHOBHOM IIKOJIbI, B JAHHOM Kypce IOJy4YaioT CBOe pas-
BUTUHE.

B coorBercTBUU ¢ udeeil zenepasusayuu yuebGHOTO
MaTepuaja B KayeCTBE CTEDPIKHSA BBICTYNAIOT (hu3mde-
CKUe TeopumM Kak (pyHIaMeHTaJbHBbIE, TAK W YaCTHBIE.
YuebHbBINT MaTepuas 00 befUHEeH BOKPYT QyHIaMeHTaIb-
HBIX TEOPHUI, UTO OTPAKEHO B O0IIel CTPYKTYpPe Kypca:
KJjaccuuecKas MeXaHWKa, MOoJeKyJsapHad @uanka,
BJIeKTPOAMHAMUKA, KBAHTOBadA (hMBUKAa 1 BJIEMEHTHI ac-
TpodpusuKku. COOTBETCTBEHHO, Ha IIEPBBIX YPOKax yda-
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muecsd 3HAKOMATCA CO CTPYKTYPOU (PpuU3UUECKOU Teo-
puu, a 3aTeM MaTepUaJl pacCMaTPUBAETCs B COOTBETCT-
BUU C 3TOM CTPYKTYypoil (OCHOBaHUE — SAIPO — CJEJI-
ctBus). Tako¥l mMOAXOHI ITO3BOJISIET YETKO OIIPEIEJIUTDH
PoJib PUBUUECKOTI'0 DKCIIEPUMEHTa, B TOM Unucje QyHaa-
MEHTaJbHOTO, B CTAHOBJIEHUN HAYUYHOTO 3HAHUSA, CTATYC
dusruecKuxXx B3aKOHOB, TPAHUIIBI WX IIPUMEHUMOCTH,
chopMUpPOBATh y yUaIlUXCsa 3HAHUS O MeTOoHaX ITO3Ha-
HUA, O POJIU TEOPUU B CTPYKTYpPE KaK (hru3nuuecKoro 3Ha-
HUS, TAK U METOJOB IIO3HAHU.

B yuebHUMKax m B paboumx TeTpagAx peasin3doBaHa
udes sapuamuéHocmu: yueOHBIN MaTepUaJI AeJUTCA Ha
IBa YPOBHsA — 00sA3aTeJIbHbBI, COOTBETCTBYIOIIUI Tpe-
OoBaHUAM CTaHIapTa cpeaHero (IOJIHOT0) 00Iero oopa-
30BaHUA, U IIOBBIIIEHHBIN (BBIAEJEH B PYOPUKY «3a
CTpaHUIIAMU YUeOHUKA»), KOTOPBIN M3ydyaeTcs IIPHU CO-
OTBETCTBYIOIEH MOATOTOBKE YUAIIIUXCA U HAJUIUU CBO-
0OHOTO BpEMEHH!.

DusnvecKnil SKCIIEPUMEHT IPeACTaBJIeH B Kypce ze-
MOHCTPAIlOHHBIMY ONBITAMU U Ja00paTOPHBIMU pPabo-
Tamu. JJabopaTopHbie paboOThI, B 3aBUCUMOCTHU OT CYIIle-
CTBYIOII[el MaTepHUAaJbHOM 06as3bl, YPOBHSA IIOATOTOBKI
yyaruxcsa u rpadura yueGHOTO IIpoIlecca, MOTYT BbI-
IOJMHATHCA KaK (ppoHTaJBbHO, TaK U B (opmMe pusuyue-
CKOI'0 IPaKTUKyMa.

Oco60oe BHUMaHUE B Kypce yIeJsieTcsa BOIIpocaM Me-
TOZOJOTUY (PUBWUKU W THOCEOJOTUM. YdUaliuecs 3HaKo-
MATCA C IIUKJIOM M MEeTOJaMU HAyYHOTO IO3HAHUA; CO
CTPYKTYPOH (pMBUUECKOTr0 3HAHUA: CTPYKTYpPO (Ppusm-
YeCKO Teopuu, (PuandecKoil KapTUHON MUpPa, C POJIBIO
U 3HadyeHHEeM (QPYHIaMEHTAJbHBIX 3YKCIEPUMEHTOB B
Impoliecce IMO3HAHUA WM B CTPYKType (PUBUUECKOHN Teo-
puu. Y yuamiuxcsa GOPMUPYIOTCS IPeACcTaBJIeHUs O II0-
TPENTHOCTAX W3MepeHUs, MX NPUUYMHAX U CcIocobax
YMEHbINIeHUA, YMEHUS BBIUYUCIATDL IIOTPEITHOCTU. ITO-
MYy TIOCBSAIIEHO TPeAuCcIOBUe TeTpaau AJsA JabopaTop-
HBIX paboT aasa 10 xiacca. Boabilioe BHUMaHUe yaeJsIs-
ercs (QOPMUPOBAHUIO MOMEJbHBIX IPEICTABICHUN yua-
IMUXCSA W TPEeICTABIEHUN O TPaHUIAX IPUMEHUMOCTH
GusuUeCKUX 3aKOHOB U TEOpPUii. YcCuUJeHa HallpaBJIeH-
HOCTH COJiepKaHUuA yueOHOT0o MaTepuasia U 3aJaHuil Ha
dopmMuUpoBaHe YMEHUHN ydaluxcsa paboTraTb ¢ MHMOP-
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Malueii, IpeaCTaBJI€HHOM B Buae TaOMUIl U rpaUKOB
3aBUCUMOCTeH (pUBUUYECKUX BEJIUYUH, B TOM YHCJE II0-
JYUYEHHBIX 9KCIIePUMEHTAaJJIbHO.

Boarsioe BHuManue yaeasaercs 0000IIEe IO U CUCTe-
MaTHU3aluy 3SHAHUHN yUYaIlUXCdA, YTO OCYIIIEeCTBIAETCS B
mpoliecce TeKyImeil paboThl, a TaKiKe II0CJe M3YUeHUS
PasmesioB U cOCTABIAIOIIUX uX ras. O000IeHIe B KOH-
Ile TJIaB IPECTaBJIEHO B BUME CTPYKTYPHO-JIOTUUYECKUX
cxeM U TabJINIl, B KOHIIE Pa3/IeJIOB B JJOTUKE CTPYKTYPHI
(usuuecKoii Teopuu.

CrpykTypa paszgena «Kiaaccumueckasa mexaHUKa» CO-
OTBETCTBYET CTPYKType pusmueckoii Teopuu. B pasmene
«MonekynsapHaa GpuauKa» cHayajia paccMaTPUBAIOTCS
MEeTOJbl M3YUYEHUs CHUCTEM, COCTOSAIIUX U3 OOJBIIIOTO
ypcjia YacTUIl, a 3aTeM 5TH MeTOAbl IIPUMEHAITCA K
PAcCMOTPEHUIO PAa3HBIX MOJAeJell MaKPOCKOIIMYECKUX
CUCTeM, UTO IMO3BOJIAET HATJIAMHO ITI0OKAa3aTh 3aBUCHU-
MOCTb CBOWCTB BeIIECTB OT UX BHYTPEHHEIro CTPOEHUS
U IIPOJAEMOHCTPUPOBATD CBA3b MOJIEKYJIAPHO-KUHEeTHYe-
CKOM TeopMH W TePMOAUHAMHUKN KaK WJJIIOCTPAIlHIO
OPUHITKIIA JOTIOJHUTEJIbHOCTU. Pasmen «JaeKTpoauHa-
MHKa» CTPOUTCA TPAAUIIMOHHO, OAHAKO MPU U3YyUEeHUU
sjmekTpocratuku B 10 KJacce BHUMaHME yUaIIUXCcs 00-
palaeTcs Ha TO, YTO 3JeKTPOCTAaTUKA IIPENCTaBIAET CO-
6011 yacTHYIO (U3UUECKYIO TEOPUIO, CTPYKTYpPa KOTOPON
aHAJIOTUYHA CTPYKTYype PyHIaMeHTAIbHON TEOPUH.

Tema «IlocToAHHBIN BIEKTPUYECKUI TOK» M3JIaraerT-
Ccsd B COOTBETCTBUU CO CTPYKTYPOM YaCTHOM (PUBMUECKOI
Teopuu, 00JbIIIOE BHUMAaHUE B 9TOW TeMe, KaK U B IPY-
TUX, yAeaseTca NPUKJIaIHBIM Bompocam. OcHOBHAA Me-
TOoAMYeCKasa wuAed cJenyoormieir TeMbl <«BaamMocBa3b
9JIeKTPUUYECKOr0 ¥ MATHUTHOTO II0JIeli» — HavaTb (op-
MUPOBaHUE ¥ YUaIIUXCs IPEeACTABICHUHN 0 eTNHOM dJIeK-
TPOMATHUTHOM II0JIe, UTO IOAUEePKUBAET Ha3BaHUE TEMBI.
WNsyuenue B3aMMOCBAZU SJIEKTPUUECKOTO U MArHUTHOTO
oJieil, a TaKJKe BBeJeHNe MOHATUA «3JIEKTPOMAarHiuTHOE
oJie» OCYIIIECTBJISIETCSA B TeMe «DJIeKTPOMATHUTHBIE KO-
ngebaHusA 1 BOJIHBI». ONITHKA BbIJeeHa B CAMOCTOSATEb-
HBIII pasnes, YTO OOYCJIOBJIEHO ABYMs IIPUUMHAMI: BO3-
MOJKHOCTBIO (DOPMUPOBAHUSA Y YUAIIUXCA IIPU TaKOI
OCJIeJOBATEIbHOCTH 0O0Jiee UeTKUX MPENCTaBJIEHUH O
KOPIIYCKYJISIPHO-BOJTHOBOM JyaJn3Me CBOMCTB MaTEpPUU.
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Ilpu usyuyeHuu paszeiia «IJIeMeHTHI KBAHTOBOU (Qu-
3UKU» (DOPMUPYIOTCA 3HaHUA O runorese Ilimanka, ¢o-
TOHe, (poToaddeKTe, Tunoresze aAe bBpoiiaa, cooTHOIIE-
HUU HeoupexpeaeHHocteli. Tema «CrtpoeHme aTtoma» B
CTPYKTYPHOM U COJIEPKATEJIHbHOM OTHOIIEHMAX JOCTa-
TOYHO TPAAUITMOHHA.

Ienb n3yueHUA TEMBI «DJIEMEHTHI aCTPOPUBUKU» —
copMUPOBATH y YUAIITUXCA IPECTABIEHUA O CTPOCHU U
U 3BOJIIOITY BeesleHHOM, 0 (husuuecKoi mpupoae Hebec-
HBIX Te€J, 0 BO3MOYXHOCTH O0bsICHEHISI IPUPOALI Hebec-
HBIX TeJ U BcesleHHOU Ha OCHOBE M3BECTHBIX 3aKOHOB
(Pu3uKN.

MecTo npeameTa B y4eOGHOM nnaHe

Ha msyuenne pusuru orsogurca 140 u masa obssa-
TeJbHOI'0 U3ydYeHus GpusuKU Ha 0a30BOM YPOBHE, B TOM
yucjie B 10 u 11 kiaaccax mo 70 yueOHBIX YacoOB U3 pac-
yera 2 yueOHBIX Yaca B HeAesdt0. I[IpegycmMoTpeH peseps
cBOOOOHOTO yueOHOTO BpeMeHH! B 00beMe 9 yueOHBIX Ua-
COB JIJIA MCIIOJb30BaHUA Pa3HOOOPA3HBIX (pOPM OpraHuU-
3anuy y4yeOHOIro IIpoIlecca, BHEIPEHUS COBPEMEHHBIX
METOJOB OOyYeHHA U MIeJarorm4ecKuxX TeXHOJIOTH,
yueTa MECTHBIX YCJIOBUIA.

B cooTBeTcTBUU ¢ yUeOHBIM MHJIAHOM Kypcy GUBUKHI
cTaplieil ITKOJIbI HPeAINecTByeT Kypc (pUBUKU OCHOB-
HOM IIKOJBI.

Pe3ynbTaTbl OCBOEHMSA Kypca

JINYHOCTHBIMM pe3yJbTaTaMMu O0yuYeHUs (PU3UKU B
cpenHe (IIOJTHOIL) IITKOJIE SIBJISIOTCS:

¢ TOTOBHOCTB 1 CIIOCOOHOCTh K CAMOPA3BUTHUIO U JINY-
HOCTHOMY CaAMOOIIPeIeIeHnIO;

¢ c()OPMUPOBAHHOCTh MOTUBAIINN K O0yUYEHIIO 1 IIeJjIe-
HAIIpaBJIeHHOI IO3HABATEIbLHOM NeATEJILHOCTH, CUCTEMBI
3HAUNMBIX COI[UATBHBIX U MEXKJIMUYHOCTHBIX OTHOIIIEHII,
IIEHHOCTHO-CMBICJIOBBIX YCTAHOBOK, OTPAMKAIOIIMX JIMU-
HOCTHBIE U I'PAaKIAaHCKYE MO3UIINN B HeATeJIbHOCTH, IIpa-
BOCO3HAHNE, S9KOJIOTUUYECKYIO KYJIbTYPY;

¢ CIIOCOOHOCTDH CTABUTD II€JIM U CTPOUTDH KU3HEHHBIE
ILJIaHbBI;



e CITOCOOHOCTH K OCO3HAHWIO POCCUICKON I'paskIaH-
CKOM MAEHTUUYHOCTU B HOJUKYJIBTYPHOM COILUYME.

MeTanpegMeTHBIMH pe3yJabTaTaMu O0yueHUA QUU-
Ke B CpeHEel IITKOoJIe ABJIAIOTC:

¢ ICIIOJIb3OBAHUE YMEHUI 1 HABBIKOB PA3JINUYHBIX BU-
IOB TIO3HABATEJBbHOUN [eATeIbHOCTU, NPUMEHEeHUEe OC-
HOBHBIX METO/IOB ITO3HAHUA (CHUCTEMHO-UH(POPMAIMOH-
HBIN aHAJIN3, MOJEJUPOBAHWE W T. I.) AJA UIYUEHUS
PAa3JIUYHBIX CTOPOH OKpPY:KarIleil MeliCTBUTEJIbLHOCTIH;

® ICIIOJIb3OBAHUE OCHOBHBIX MHTEJJIEKTYaJIbHbBIX
omepanuii: GopMyJIMpOBaHUE TUIIOTE3, aHAJIU3 U CUH-
Te3, CPaBHEHUE, CUCTEMAaTU3aIl 1A, BEIIBICHNE IIPUUNH-
HO-CJIEICTBEHHBIX CBA3€H, IIOMCK aHAJIOTOB;

® yMeHVE TeHePpUPOBATh UAEeU M OIIPEJeJIATH CPEJCT-
Ba, HEOOXOAUMBIE JJISI MX Peaan3aInn;

e yMEHNEe CaMOCTOATEJIbHO ITpmoOpeTaTh HOBBLIE 3HA-
HUA, OPraHM30BBLIBATH CBOIO YYEOHYIO AeATEJIbHOCTD,
CTaBUTH IIeJIN, IJIAHUPOBATH, OCYIIECTBIATH CAMOKOH-
TPOJIb ¥ OIIEHKY PEe3YJIBTATOB CBOEH NeATEeILHOCTHU, IIPeJ-
BUJETH BO3MOYKHBIE DPE3YJIbTAThl CBOEH HOeATEeILHOCTH;

e yMeHIE YCTAaHABJIWBATH PABINUYUA MEKIY UCXOM-
HBIMU (paKTaM¥ U TUIOTE3aMU JJIA X O0bACHEHUS, Te-
OPETUUYECKUMHU MOJEJAMUN U peaJbHbIMU OOBbeKTaMwu,
BBIIBUTATh TUIIOTE3bI AJIA 00hACHEHUA N3BECTHHIX (haK-
TOB 1 9KCIIePUMEHTAJIbHOMN ITPOBEPKU BBIIBUTAEMBIX T'H-
mores, paspabaThIBaTh TEOPETUUYECKUE MOJEJIU IIPOIlec-
COB WJIU ABJIEHU;

e yMeHIe BOCHPUHUMATH, IIepepabaTbIBaTh U IPEAb-
ABJATHL WHMOPMAIIUIO B CJIOBECHOI, 00pas3Hoii, CUMBO-
JudecKol opMax, aHAJIU3UPOBATH U mepepadbaThiBaTh
TOJIYYeHHYI0 WH(OPMAIMIO B COOTBETCTBUU C TOCTaB-
JeHHBIMU 3aJlauyaMU, BBIJEJATH OCHOBHOE COJepsKaHme
OIPOYNUTAHHOTO TEKCTa, HAXOAUTH B HEM OTBETHI HAa IIO-
CTaBJIEHHBbIE BOIIPOCHI M M3JIaraTh €T0; BhIpaskaThb CBOU
MBICJIU ¥ IIPUOOPETaTh CIIOCOOHOCTH BBICJYIIINBATH CO-
OeceqHUKAa, IOHUMATh €r0 TOUKY 3PEHUA, IPU3HABATH
IpaBo JPYroro uyejioBeKa Ha CBOe MHEHUE;

® Pa3BUTVIE MOHOJOTMYECKOU M JUAJOTMUECKON peun;

e OCBaWBaHWE TPUEMOB AEUCTBUA B HECTAHIAaPTHBIX
CUTyaIluAX, OBJaJIeHNE DBPUCTUYECKUMU METOAAMU pe-
meHud IpodeM;
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e yMeHUe paboTaTh B I'PYIIe C BRITOJHEHNEM Pa3Ind-
HBIX COIIMAJILHBIX POJIEH, NPEACTABJIATL M OTCTAaWBATD
CBOY B3IVISABI U YOEIKIEHUA, BECTU JUCKYCCHUIO;

* yMeHUe OIIPeNeNATh eJn U 3aauu JeATeJIbHOCTH,
BBIOMPATH CPEICTBA Pean3alum lejieil 1 IPUMeHATh UX
Ha IpPaKTUKe; NCIOJb30BaHUE PA3JINYHBIX NCTOYHUKOB
IJI TIOJTyYeHUuA (PU3UUECKON nH(popMaIllni, TOHIMAaHUe
3aBUCHUMOCTU COJAepKaHusA U (POPMBI IIPEJCTABIEHUA
uH@OPMAIUY OT Ilejiell KOMMYHUKAaIINI U aagpecarTa.

O0mmMu HpeaIMEeTHBIMHU Pe3yJbTaTaMH OO0yUYeHUA
JTaHHOTO Kypca SABJISIOTCSH:

¢ 00'bACHEHVE POJIU M MecTa (DU3UKU B COBPEMEHHON
HAYYHON KapTuHe Mupa; poam Guamku B (opMmpoBa-
HUU KPyrosopa 1 QyHKIIMOHAJIBHONU I'PAMOTHOCTH 4YeJIO-
BeKa JJIs PellleHns IPAaKTUUeCKUX 3a/1ay;

e oIIMCcaHMe HaOJJogaeMbIX BO BceseHHO ABIEHUII;

e BJIaJIeHE OCHOBOMOJIATAIOIUMY (DU3WIECKUMU I10-
HATUAMU, 32aKOHOMEPHOCTAMU, 3aKOHAMU U TEOPUAMH,
IoJb30BaHUe (PU3UUECKOU TEPMUHOJIOTHUENH 1 CUMBOJIM-
KOH;

e BJIaJIeHEe OCHOBHBIMM METOJAMM HAyYHOTO TIO3HA-
HUS, UCHOJIb3yeMbIMU B (pusmKe: HAOJIIOJeHUE, OIMCA-
HUe, U3MepeHue, 9KCIIEPUMEHT;

e 00paboTKa pes3yJbTaTOB U3MeEpPeHM’il, oOHapy KuBa-
HUEe 3aBUCUMOCTHU MEXTy (PU3WUEeCKUMU BeJIWUUHAMU,
00bsACHEHVE TOJYyYEHHBIX PEe3yJbTaTOB U yMEHUe [e-
JIaTh BBIBOJbI;

e IpUMEHEHNEe TOJIYyYeHHBIX 3HAHWUN W YMEHUH IJIs
peleHuda (pu3smUeCKUX 3a4a4;

e IpUMEeHEeHUE TTOJYYEeHHBIX 3HAHUM JJIA 00bsICHEHUA
ycJIoBUM NTpOTeKaHUA (PU3NUECKUX SABJIEHUN B IpUpoje
U 1A IPUHATUA TPAKTUUYECKUX PEIIeHU B TOBCETHEB-
HOMH JKU3HU;

¢ chOpMUPOBAHHOCTh COOCTBEHHOU MHO3UITUU IO OT-
HOIIIEHWI0 K (pu3myecKoil mHOpPMAIUU, II0JydaeMoi
W3 PA3HBIX UCTOYHUKOB.

IIpenmeTrHsbIe pe3yabraThl 00yUeHUA (GUUKe B CPe/-
Heli (ITOJHOT) IITKO0JIe Ha 6a30BOM YPOBHE IIPEACTaBICHBI
B COZlepsKaHUU Kypca 0 TeMaM.

ObecieuynTh JOCTUIKEHUE ILJIAHUPYEMBIX Pe3yJabTa-
TOB OCBOEHUSA OCHOBHOM 00pas3oBaTe/JIbHOM IPOrpaMMBbl,
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CO3aTh OCHOBY OJISI CAMOCTOSATEJILHOTO YCIEIIHOI'o yC-
BOEHUs OOyUYalIIUMICS HOBBIX 3HAHWI, YMeHUIi, BU-
OB 1 CIIOCOOOB [eATEeJbHOCTHU NOJIKEH CHUCTEeMHO-Ies-
TeJbHOCTHBIN HOAXOZA. B COOTBETCTBUU C 3THUM IOLXO-
IOM WMEHHO aKTHWBHOCTH OOyUAIOIIUXCSA HPHU3HAETCSA
OCHOBOM JOCTMKEHIS Pa3BUBAIOIINX IeJieii oOpasoBa-
HUS: 3HAHUSA He IIepefaioTcsa B TOTOBOM BUe, a 10ObIBA-
IOTCA ydYallMMMCS B IIpollecce II0O3HABATEJLHOUN mes-
TEeJILHOCTH.

OmgHUM M3 IIyTeH MOBBIMIEHNS MOTHUBAIUU U 9PdeK-
TUBHOCTU y4YeOHOI eATeJIbHOCTHM B OCHOBHOM IITKOJE
ABJAETCA BKJIOUEHUE YUAIUXCA B YueOHO-uccaedosa-
meJabCKYy U nNpPoeKmHyw OesmesbHOCMb, KOTOpas
UMeeT CJIenyIoIue 0COOeHHOCTH

1) mesnm m 3agauuM 9TUX BUMOB JEeATEJIHHOCTH yua-
IIUXCS OIPENeJA0TCA KaK UX JUYHOCTHBIMI MOTHBA-
MU, TAK U COIUAJILHBIMU. OTO O3HAYAET, UTO TaKas Aes-
TeJIbHOCTD JOJIKHA OBITh HaIpaBJeHa He TOJLKO Ha II0-
BBIIIIEHNE KOMIIETEHTHOCTU IIOAPOCTKOB B HPeIMeTHOI
obJiacTu ompeneieHHbIX YUeOHBIX AUCIIUIJINH, He TOJb-
KO HA pas3BUTHE HX CIOCOOHOCTEH, HO M Ha CO3JgaHue
OIPOAYKTAa, UMEIOIIEeTro 3HaUYMOCTh OJId IPYTUX;

2) yuebHO-UCCTIeIOBATEeIbCKAA U IIPOEKTHASA JIesd-
TeJIbHOCTh [OOJIKHa OBITH OpraHM3OBaHa TaKUM obOpa-
30M, UTOOBI ydUaIllrecs CMOIJIM Peajnl30BaTh CBOHU IIO-
TPeOHOCTH B OOILIEHNU CO 3HAUNMBIMU, pPedepPeHTHBIMU
rpymnimaMu OSHOKJIACCHUKOB, yumrejgeil u T. n. Crpos
PAas3JIMYHOrO pofa OTHOIIEHUS B XOHe IlejieHallpaBJIeH-
HOI, HONCKOBOI, TBOPYECKOW U NPOAYKTUBHON mes-
TeJIbHOCTU, TOAPOCTKU OBJIAIEBAIOT HOPMaMU B3aWMO-
OTHOINIEHUII ¢ Pas3sHBIMHU JIIOAbLMM, YMEHUSIMU IIepPexo-
IOUTH OT OJHOIO BUa OOMIEHU K APYTOMY, IPHOOPETAIOT
HaBBIKM HHIUBUAYAJLHON CAMOCTOATEJbHON pPadoThbI
¥ COTPYIHUUYECTBA B KOJLJIEKTIBE;

3) opraHmusanua y4eO0HO-MUCCIeI0BATEIbCKUX 1 IIPO-
eKTHBIX padoT IIKOJLHMKOB o0ecleumBaeT coueTaHue
PaA3IUYHBIX BHUAOB II03HABATEJIILHOW HOEeATEJIbLHOCTH.
B sTux Bugax meaTeIbHOCTH MOT'YT OBITH BOCTPEOOBAHEI
IPaKTUYECKU JIIOObIe CIIOCOOHOCTH IOAPOCTKOB, peaju-
30BaHbI JUYHbIE IPUCTPACTUA K TOMY WU UHOMY BUILY
IesaTeJbHOCTH.
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Copaepxxanme, peanulyemoe
C NOMOLbIO JIMHVMM YY4€OHMKOB

10 knacc (70 4, 2 4 B Heaesnw)

BBepeHue (1 4)

dusuka — HayKa o mpupoge. HayuHbie MeTOIBI I10-
3HAHUA OKPYIKAIOIIEero MUPa U UX OTJIUUYUSA OT APYTUX
MEeTONOB TO3HAHUsA. PoJIb dKCIIEPUMEHTa W TEeOPUUW B
IIpoliecce MO3HAHUSA HPUPOALI. Modeauposanue puiu-
yeckux AeaeHull u npoueccosl. HayuHble THUIIOTE3HI.
dusznuecKkme 3aKoHBbI. PusMyeckue Teopuu. I'paHUIIBI
IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB U Teopuii. OcHOB-
HbIE BJIeMeHThI (hMBUUECKON KapTUHbI Mupa. IIpunyun
coomeemcmeus.

Knaccnyeckast MexaHuka (22 4)

OcHoBaHue KiIaccuuecKkoil MexaHuku. Kiaccuueckas
MexXaHUKa — (pyHIaMeHTaJIbHAA (QhU3nUecKasa Teopus-.

Mexauuueckoe aBuskenne. OCHOBHBIE IIOHATHUSA KJac-
CHUYECKOM MeXaHWKM: IIYTh U IepeMelleHle, CKOPOCTbh,
YCKOpeHIe, Macca, cuja. VgeaansupoBaHHbIE 00BEeKThI
dpusuru.

Anxpo KIaccuueckoir MexaHUKM. 3aK0OHBI HbOTOHA.
3aKOH BCEMUPHOTO TAroTeHusA. [IpMHIINII He3aBUCUMO-
cTu gmericTBus cuj. IlpuHiiun oTHocuTeabHocTu Iajum-
Jesi. 3aKOH COXPaHEHUA NMIIYJIbCA. S3AKOH COXPaHEHMA
MeXaHNUYeCKOM SHEePIiu.

CaemcTBuda KiIaccuuecKkoin Mmexanuku. HebecHass me-
xaHukKa. bamnmcrtura. OcBoeHume Kocmoca. I'paHuIibl
IPUMEHIMOCTH KJACCUUECKON MeXaHUKM.

1 KypcuBOM B TEKCTe BELIJEJIeH MaTepuasl, KOTOPLIA IoIe-
JKUAT U3YUYEHUIO IIPU COOTBETCTBYIOIEH ITOATOTOBKE yUaIUX-
cd (MaTepuaJ MOBBIIIIEHHOTO YPOBHS).
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Jla6opaTopHBIe padoTHI

1. smepeHne yCKOPeHUA CBOOOAHOTO aleHUA.

2. UccienoBanue IBUMKEHUS TeJa IO NeCTBUEM II0-
CTOAHHOW CUJIBI.

3. IzyueHue ABUIKEHUS TeJia MO OKPYKHOCTU IIOJ
IeficTBUEM CUJ TAYKECTH U YIIPYTOCTH.

4. UcciienoBaHue ynopyroro m HEYIPYTOTO CTOJKHO-
BEHUU TeJ.

5. Usyuenue B3aKOHA COXPAHEHUS MeXaHUUECKON
SHEPTUU NPU AEWCTBUU HA TEJO CUJ TAMKECTU U YIIPY-
TOCTH.

6. CpaBHeHHe pabOThHI CHUJIBI C U3MEHEHUEeM KUHEeTU-
YeCKOU DHEepTruu Tea.

MonekynsipHaa ¢usuka (34 v)

OCHOBbI MONEKYNAPHO-KUHETUYECKOW Teopumn
CTpoeHusA BewecTBa (3 4)

TensnoBbie ABeHUsA. MaKpocKonmuduecKas CHUCTeEMA.
CraTucTuyecKUii 1 TePMOAUHAMUYECKUIT MeTOAbl MU3Y-
YeHUs MaKpOoCcKommuecKux cucreM. OCHOBHBIE TTOJIOKe-
HUA MOJIEKYJIAPHO-KMHETUUECKON TeOPUU CTPOEHUA Be-
ITeCTBA U NX 9KCIEePUMEHTAIbHOEe 000CHOBaHME. ATOMBI
M MOJIEKYJbI, X XapPaKTEePUCTUKU: pasMephl, Macca.
Monsapnasa macca. Ilocroaunasa ABoraagpo. Kommnuectso
BemiecTBa. J[BusKeHMe MOJIEKYJ. BpoyHOBCKOe IBUIKe-
aue. Muddysua. CkopocTs nBuiKeHUA MoJeKyJs. Cko-
pPOCTBH IBUIXKEHUSA MOJIEKYJ U TeMIleparypa TeJsa. Bsau-
MoOJieficTBUE MOJIEKYJI 1 aTOMOB. [JomeHyuaibHas IHep-
2us 83aumodeiicmeus MONLeKYL.

OCHOBHbIE NMOHATUSA
1 3aKOHbI TepMOAVHaAMMKM (6 4)

TennoBoe gBuKeHUe. TepMoguHAMUYECKAsa CICTEMA.
CocTossHME TepMOAMHAMUYECKOI cucTeMbl. IlapaMeTpsl
cocroaHuA. TepMoamHaMuU4YecKoe paBHoBecme. Temire-
parypa. TepmogmaamMmumueckasa mrajga remieparyp. Ao6-
COJIIOTHBIN HYJb TeMOepaTypbl. BHyTpeHHAA 9HEPrusd.
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KonuuecTBo Temorer. Pabora B repmogunamuke. Ilep-
BbIIl 3aKOH TepMoAMHAMHKIN. HeoOpaTMMOCTL TeIjio-
BBIX ITPOIECCOB. BTOPO# 3aKOH TEePMOJMHAMUKU, €T0
CTATUCTUYECKUHI CMBICJI.

CBowcTBa ra3os (17 u)

Mogens nneansuoro rasa. OcCHOBHOE ypaBHEHUE MO-
JIeKYJISPHO-KMHETUUECKON Teopuu wHuAeaJbHOTO rasa.
AGcosroTHas TeMIeparypa Kak Mepa CpegHell KUHeTH-
YeCKOM HHEPTUU TeIJIOBOTO ABUIKEHUSA UYacCTUIl Bellle-
cTBa. YpaBHeHME COCTOSHHUS WHJaealbHOro rasa. Kso-
mpoiiecchl. I'a3oBble 3aKOHBI. AnuabaTHBIA MPOIECC.
ITpumeHeHMe MEPBOTO 3aKOHA TEPMOAUHAMUKU K H30-
mpoIieccaMm.

Mopgens peanbHOTO rasa. Kputuueckas temmoepary-
pa. Kpurtuueckoe cocrosarue BelrecTBa. HachIMeHHBINA
Y HEeHACBIIeHHbIH nap. 3aBUCUMOCTD JaBJICHUS HACHI-
IIIeHHOTO IIapa OT TeMIlepaTypbl. AOCOJIOTHAS U OTHO-
cuTeJibHaAA BJAKHOCTH Bo3ayxa. Touka pochkl. MI3mepe-
HHUe BJa)XHOCTHU BO3AyXa C IIOMOIILIO TUTPOMETpa u
IcuxXpomMeTpa.

ITpumenenue rasoB B TexHUKe. [IpuHIIUIIBI pabOThI
TersioBbIX naBurateseii. KIIIl TemsoBoro mBuraresis.
TensnoBele nBurartenu. VmeaabHBIN TeIJIOBOWI OBUTA-
TeJib. IIpuHIIMT PAOdOThI XOJOAUILHON MaIMuHbI. [Ipu-
MeHeHUe TeIlJIOBBIX ABUTATeJiell B HapOIHOM XO03AMCTBe
7 OXpaHa OKPYKaloIeil cpebl.

JlabopaTopHsbie paGoTHI

7. UccnemoBanme 3aBUCUMOCTH 00beMa Tra3a JaHHOUN
MAacCCBI OT TeMIIePaTyPhI IPYU MMOCTOSTHHOM JaBJIECHUU.
8. smepeHMe OTHOCUTEIbHON BIAKHOCTH BO3IyXa.

CBoncTBa TBepAabIxX Ten
n xupkocreun (8 4)

CTpoeHMne TBEPAOTO KPUCTAJIIUUYECKOro Teja. Kpu-
cTaJlmmuecKas pernerKa. THUObB KPUCTAJLINYECKUX pe-
mieTok. IloMuKpHCTAI M MOHOKPHUCTAJI. AHU30TPO-
U KPUCTAJJIOB.
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IHedopmanua TBepmoro tesa. Buawsl medopmarimu.
Mexanuuyeckoe HaIIpsKeHue. 3akoH I'yka. Ilpezmen
OPOYHOCTU. 3alac NPOYHOCTU. YUEeT IMPOUYHOCTH MaTe-
pHAaJIOB B TeXHUKE.

MexaHnmuyecKkue CBOMCTBa TBEPABIX TeJI: YIIPYTOCTb,
OPOYHOCTh, IIJIACTUYHOCTh, XPYIIKOCTh.

Peanvnviii kpucmaan. Yynpasienue mexanHuueckKu-
mu ceoiicmaamu maeepdvix meJs. JKudkue KpucmaJijiol
U uXx npumeneHue.

Amop@Hoe cocTossHue TBepmaoro Tejia. lloamMmepsl.
Komnoosuiimonubsie MaTepuajbl M UX IIPUMEHEHUe.
Hanomamepuanbl U HAHOMEXHOLOZUSL.

Mogens :xungkoro cocroduusi. CBoicTBa IOBEPXHOCT-
HOTO CJIOA JKUAKOCTH. IlOBEepXHOCTHOE HATAKEHUe
sKupkocreii. CmaunBanue. KanuiisspHOCTD.

JlabopaTopHas padora

9. I/ISMepeHI/Ie IIOBEPXHOCTHOI'O HATAMEHUA HKUIKO-
CTH.

dnekTpogmHamuka (11 4)

dnekTpocraTtuka (11 4)

AneKTpuyecKuil 3apan. l[Ba ponma aJIeKTPUUYECKUX
3apsaaoB. J[MCKPETHOCTh JJIEKTPUUECKOTO 3apsaa. JdJje-
MEHTapPHBIN 3JIeKTPUUECKUN 3apan. JJIeKTPU3aIlusd TeJl.
3aK0H COXpaHeHUA dJIEKTPUUECKOro 3apana. 3akou Ky-
JIOHA.

dJIeKTpocTaTnueckoe moJie. Hanps:KeHHOCTb 3JIeK-
TPOCTATUYECKOTO TOJiA. [[PUHITUII CYMEPIO3UIIUU II0-
geii. JIMHMM HaOPSKEHHOCTH 3SJIEKTPOCTATUUECKOTO
II0JIA. SJIeKTpOCTaTI/I‘IeCKOG II0JIe TOYEYHBIX 3apAnaoB.
OaHOPOAHOE 3JIEKTPOCTATHYECKOE TI0JIE.

ITpoBOAHUKY U USIEKTPUKHU B 9JIEKTPOCTATUUECKOM
moJie.

PaGora u moTeHIMasIbHASA 9HEPTUA DJIEKTPOCTATIYE-
CcKOTro 1oJisi. IloTeHIMAa 5JeKTPOCTATHUECKOTO ITOJIS.
Pasmocts morenmuaioB. CBA3h MEXKIy HAIPAKEHHO-
CTHIO 9JIEKTPOCTATHUYECKOTO IIOJISTI M PAa3HOCTBHIO IOTEH-
I[HaJIOB.
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BJIGKTpI/I‘-IeCKaﬂ €MKOCTBb IIDOBOJHNKA 1 KOHJAEHCaTO-
pa. EMKoCTBb 1JIOCKOTO KOHIOeHcaTopa. 3Hepr1/15{ JJIEeK-
TPOCTAaTUYECKOTI'O II0JIfA 3apAMKEHHOI'0O KOHJeHcaTopa.

JlabopaTopHas padora

10. smepeHUE 3JIeKTPUUECKOI eMKOCTH KOHAeHca-
TOpA.

Pe3zepBHOe Bpems (2 4)

11 knacc (70 4, 2 4 B Hezeno)

AnekTpoanHamumka (39 )
MocToAHHDbIN 3NeKTpu4Yecknn Tok (12 y)

HcropuuecKkue mpennoChLIKY YUIEHUA O IIOCTOSTHHOM
JIEKTPUYECKOM TOKe. YCJOBUA CYIIECTBOBAHUA dJIEK-
TPUYECKOT'0 TOKa. IJEeKTPOABILKYyINasa cuiaa. Cmauuo-
HapHoe dJleKkmpuieckoe noJjie. DJIeKTPUUECKUH TOK B Me-
rannax. Cea3v cunbl moka ¢ 3apsadom arexkmpona. Ilpo-
BOAVMOCTD B PA3JINUHBIX cpefax. 3akoH OMa 11 mOoJTHOM
menu. JJIeKTPpUUeCKle IIellU ¢ II0CIeL0BaTeJIbHBIM U I1a-
DPaJLIeIBHBIM COeIUHEHNEeM IIPOBOSHUKOB. [Ipumenenue
3aKOHOB IIOCTOAHHOI'O TOKa. Tepmonapa. Ilpumenenue
3JIEKTPOIIPOBOSHOCTH KUAKOCTHU. IIpuMeHeHne BaKyyM-
HBIX IpubopoB. IIpuMeHeHMe ra3oBbIX pas3pAnoB. Ilpu-
MeHeHUe II0JTYIIPOBOIHUKOB.

JlaGopaTopHbIe padoThHI

1. 3C m BHYTpEeHHEr0 CONIPOTMBJIEHUA MCTOUYHUKA
TOKA.

2. 3amepeHUe 3JIEKTPUUECKOTO COIIPOTUBIEHUA C I10-
MOIITBI0 OMMeETPA.

B3anmocBA3b 3N1eKTpuYecKoro
MU MarHuTHoro nonemn (8 v)

MaruutHoe moJie. BeKTop MarHUTHOU UHAYKITUU.
JluHuM MarHUTHOM MHAYKIIUK. MarHuTHOe II0Je TOKAa.
JeiicTBre MarHMTHOTO IIOJA Ha IIPOBOJHUK C TOKOM.
JleficTBre MAarHUTHOTO II0JIA HA ABUMKYIIIUECA 3apAKeH-
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Hble 4YacTUIbl. IIPpMHIIUI [OeHCTBUS SJIEKTPOU3MEPU-
TeJbHBIX IIPUOOPOB.

SBaeHUE YJIEKTPOMATHUTHON WHAYKIuUMU. Marawmr-
HBIN TOTOK. I[C MHAYKIINU. 3aKOH 9JIEKTPOMATrHUTHOM
nHAyKnuu. [IpaBuio Jleana. BuxpeBoe ajieKTpUYeCKOe
nosie. MHOYKUUOHHBLI MOK 8 Npo8oOHUKAX, 08UMNCY-
wuxcsa 8 mazHumuom nose. CamomHayknus. MHIYVK-
TUBHOCTD.

dneKTpoMarHUTHbIe KonebGaHusa
U BOJHbI (7 4)

Hcropus pasBUTHUS yUeHUS O CBETOBBIX SBJICHUAX.
Kopnycrynspuo-Boauosoi gyanusm. CBoOOLHEIE Mexa-
HUYecKue Kojaebauusa. [apMmounueckue Komebanus. Ko-
JebaTesIbHBIT KOHTYP. CBOOOAHBIE 3JIEKTPOMATHUTHEIE
Koaebauusa. IIpespailieHrue sHepruu B KoJebaTeJIbHOM
KouType. Ilepuos s1eKTPOMATrHUTHBIX KoJaebaHuii. Bol-
HYKJIeHHBIE JIeKTPOMardHuTHbIe KoJiebanus. [lepemen-
HBIM OJIEKTPUUYECKUH TOK. IeHepaTop IepeMeHHOTO
Toka. Tpaucdopmarop.

AnexkTpomMaruauTHoe moJie. I'mmoresa MakcBesia.
Mexannuyeckue BOJIHBI. M3ayUueHNe U IIpUEM 3JIEKTPO-
MAarHUTHBIX BOJH. OTKPBITBIA K0Je0aTeJIbHBIN KOHTYP.
CKOpOCTh 5JIeKTPOMAarHUTHBIX BOJIH. PasBuTue cpeacTs
CBA3U.

ontuka (7 v)

JJIeKTpOMAarHUTHAaA IIpupona ceera. IloHATHA U 3a-
KOHBI TeOMETPHUUYECKON ONTUKM. 3aKOHBI pacIipocTpa-
HEeHUdA cBeTa. XOI JyUell B 3epKajax, IIpu3Max W JUH-
3ax. @opmysa TOHKOH JUH3BI. OUTUUYECKUe TPuOOPHI.
BoisiHOBBIE CcBOMicTBa cBeTa: mHTepdepeHIIUA, Tudpak-
nus, guciiepcus, moaapusaius. CKopocTh cBeTa U ee
SKCIEePUMEHTAJBbHOE OIpeAesieHne. JJIEeKTPOMATHUT-
HbIe BOJHBI Pa3HBIX AWAIa30HOB M UX IIPaKTHUUYECKOe
OpUMeHeHue.

Jla6opaTopHas pa6ora

3. lzamepeHnmre OTHOCUTEILHOTO ITIOKA3aTe s IIPEeJIOM-
JI€HUS BeIecTBa.
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OcHOBBbI cneuvianbHON
Teopuu oTHocuTenbHOCTM (5 4)

IIpencraBieHus: KIacCUUECKO (PUBUKU O IIPOCTPAH-
CTBE U BpPeMeHH. JJIeKTPOANHAMUKA 1 HPUHIIUII OTHO-
CUTEJIBHOCTHU. HOCTy.TIaTBI CIIe].[HaJI]:HOfI Teopuu OTHO-
cureabHoctu. IIpobaema oonospemernrnocmu. Omuocu-
meJibHOCMb OJLUHbL OMPE3K08 U NPOMEHCYMKO8 8PeMEeHU.
daemeHmyul pensmusucmckoil. OunHamukxku. Bsaumo-
CBA3b MACChI 1 S9HEPIrum.

dnemMeHTbl KBAHTOBOM husmnkm (20 y)

doToachdekT (5 u)

doroapdpext. 3akoHbI (oToapderra. I'umoresa
Ilnarka o kBaHTax. @oToH. YpaBHeHUE (PoTod(h(PeKTa.
doTrosnemeHTHI. 'mnioTesa ge Bpoiiyisgs 0 BOTHOBBIX CBO-
cTBax uYacTuil. KoOpOyCKyJaAPHO-BOJHOBOM [IyaJil3M.
HaBienme cBera. COOTHOIIIEHWE HeONpeaeJeHHOCTel
Tetizenbepra.

CrpoeHue atoma (5 u)

OnsiTel Pesepdpopaa. Crpoenue aroma. KBaHTOBBIE
moctyJsiatbl Bopa. CneKTphl MCIIyCKAHWA W IIOTJIOIIE-
Hus. Jlaszepsl.

JlabopaTopHas padora
4. HabaromeHne JIMHENYaThIX CIIEKTPOB.

AtomHoe agpo (10 v)

PammnoaktuBHOCTh. CocTaB aToMHOro sAxapa. IIpoToH-
HO-HEeHUTPOHHAA MOJAEeJb Aapa.

SnepHble cubl. DHEPrUsA CBA3U ATOMHBIX sAnep. Ile-
dexT maccwl. PagmnoakTuBHbIE IpeBpaltienus. Ilepuos mo-
Jypacmaga. 3aKOH paguoaKTUBHOTO pacraja. SlmepHbie
peakIiu. JHepPreTUYeCKi BBIXOM AIePHBIX PeaKIIiA.

Henenue anep ypana. llenunasa peaknusa. SmepHBIH
peaxkTop. SlmepHas sHepreTura. OJHepaus cuHmesa
amomHbuLx s0ep.
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Buosoruueckoe geiicTBrue pagMOaKTUBHBIX H3JIyde-
Huii. [lo3a naayuyeHud.

AeMeHTapHBbIe yacTuilbl. PyHmaMeHTa IbHbIE B3au-
mopeiicTBus. Kaaccol pyndamenmasivbHblx wacmuy.

Actpodumsuka (8 u)
dnemMeHTbl acTpodusmnkm (8 y)

Crpoenune u coctaB COJMHEUHONH CHCTEMBI. 3Be3bl
UM WCTOYHHKN HUX 9SHepruu. BHyTpeHHee CcTpoeHUe
Coanria. CoBpeMeHHBIe TIPEICTaBICHUA O IIPOUCKOKIe-
Hum u sBosronuu Coanita u 3Be3n. lamdaxTuxa. Tuner
rajakTuk. Bcemennas. Kocmozonus. IlpuMeHHMOCTH
3aKOHOB (hUBUKU NJA 00bACHEHUS IIPUPOABLI HeOEeCHBIX
00beKToB. IIpocTpancTBeHHBIE MAacIITaObl HabJrOmae-
MOM BceJeHHOU WM HNPUMEHUMOCTH (PU3UUECKUX 3aKO-
HOB.

PesepBHOe Bpems (3 v)

Tembl NpoeKkToB

10 kaxace

1. CupoeKTupyiiTe U U3TOTOBbTEe HMPHOOP, HUKCUDPY-
OIUIT M3MeHeHNe CKOPOCTH MOABUIKHOIM CHCTEMBI OT-
cueTa, B KOTOPOIl OH HAXOAUTCS OTHOCUTEJIHHO HEeIo-
OBUKHOW CHCTEMBbI OTCUeTa, CBA3AHHOW C 3eMJiel, B
caydae, KOTa BU3YyaJbHO 3a)MKCUPOBATH U3MEHEHUE
CKOPOCTH HeJIb3sd (HalrpuMep, HeT 0KOH). IIpoBepbTe ero
paboTy BO BpeMs MOe3aKU B aBTOMOOMJIEe I Ha JI000M
IPYyTroM BUle Ha3eMHOTO TPAHCIOPTA.

2. OKOJOTMUYECKU UYHNCThIe BUABI TOPOACKOTO TpaH-
cropra.

3. Kocmuueckuii « Mycop».

4. CIIpoeKTupy#iTe 1 U3rOTOBLTE BOJIOCHOM TUTPOMETP.

5. DKOJOTMYECKHU YUCTHIE TEILJIOBBIE IBUTATEIN.

6. ComHeuHble OaTapen: IPUHIUII PAOOTHI U pUMeE-
HeHUe.

7. Co3maHue MaTepUAaJoOB C 3aJaHHBIMU CBOMCTBAMU.

8. KoMmmosuInonuble MaTepuaabl 1 UX MCIOJb30Ba-
HUe.
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9. HanomaTepuaJibl U UX IPUMEHEHNEe B MeJUI[NHE.

10. HaroTexHOJOTUA ¥ IPOOJIEMEBI 9KOJOTUH.

11. HaHOTeXHOJIOTUA U COIHAJILHO-3TUUYECKIE IIPO-
OJIeMBbI.

12. JKugkuve KpUCTAJIIbl B IPUPOJE U TEXHUKE.

13. IIpuMmeHeHUE 35JIEKTPOCTATHUUECKON SaIllUTHI B
OBITY.

14. [TaKTUIOCKOIINA KaK MeTO/ IMOJYUeHN s U aHaIN-
3a mH(ppopMauu.

15. SyekTpUUECKOe IoJe 3eMJIN.

16. IllapoBas MoIHHIA.

11 xkmace

1. 3yueHre MOIITHOCTU OBITOBBIX 3JEKTPOIIPUOOPOB
¥ IIPABUJI UX BKJIIOUEHUS B CETh.

2. CrIpoeKTUpyiiTe M U3rOTOBbTE TaJbBAHUUYECKUN
SJIeMEHT.

3. PazpaboTKa cxeMbl 3JIeKTPOIIPOBOAKYM B KBapTUPE
U pacueT ee mapaMeTpoOB.

4. CiupoeKTUpyiTe MU CKOHCTPYUPYIHTE 3SJIeKTpuue-
CKUH IBUTATeJb.

5. Ilnmasma u ee npuMeHeHUE.

6. PaspaboTka cucTeMbl BUPTYAJIbHBIX KCCJIEN0BA-
TeJbCKUX Ja00paTOPHBIX paboT mo onTuke. CpaBHeHME
BO3MOKHOCTEeH peasibHOTO U KOMITBIOTEPHOT'O 9KCIIEePH-
MEHTOB.

7. deKTpPOHHAA TeXHUKAa B BallleM JOMe.

8. IIposAByieHUEe PENIATUBUCTCKUX d3DDEKTOB.

9. IlapaoKChI TEOPUU OTHOCUTEJIHHOCTH.

10. PasBuTue mpeacTaBJIeHUN O IPOCTPAHCTBE U Bpe-
MEeHMU.

11. BosuuKHOBeHIE YUEHNA O KBAHTaX.

12. CpaBHUTeILHBIN aHaan3 MexaHnuadma QoToadpdex-
Ta y IPOBOAHUKOB, IOJYIIPOBOAHNKOB 1 JUIJIEKTPUKOB.

13. Oneitel I1. H. JleGeneBa u ux posb B husuke.

14. CueKTpa/IbHBIN aHAIN3 KaK OQUH 13 COBPEMEHHBIX
METOJOB HCCJIEIOBAHUS B HayKe U MPAKTUYECKOH es-
TeJIbHOCTHU.

15. IIpakTUecKoe UCII0JIb30BaHMeE JIa3€POB.

16. TepMmosAmepHbIi CUHTE3 1 €r0 POJb KaK MCTOUHI-
Ka 9HEePruu.

17. Bo300HOBIAeMbIe UCTOUHUKU SHEPTUU.

18. CostHeuHAasI SHEPreTUKA: TEOPUA U IPaAKTHUKA.
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19. Conneunasa aKTUBHOCTDb U €€ CBA3b C OMoJIOoTHYe-
CKUMU IpolieccaMu Ha 3emJie.

20. ITocTpoeHre MOAeJM BHYTPEHHEIO CTPOEHUS
Comuia.

21. YepHble AbIPHI BO BeesleHHOT.

22, dusnyecKas MIpUPOIa KBa3apos.

23. KocMmuueckue mcceqoBanus BeHepsl.

24. KpynHelilre TeJIeCKOIbI B MUpeE.

25. CIIpOeKTUPYHITEe U U3rOTOBLTE TEJIEeCKOII-pedpak-
TOP.

26. HeliTpuHHBIN TEJIECKOIl W HaOJIOJAEeHUA COJTHEeU-
HBIX HEUTPUHO.

27. IToucku BHE3EeMHBIX IIUBUJIN3AIAN 1 BO3MOMKHO-
CTH CBSIBU C HUMU.

NccnepoBaTenbckue 3agaHUA

10 kaxace

1. IIpeasoxuTe 9KCIePUMEHTHI, IIO3BOJIAIOIINE C I10-
MOIIIbIO TTOAPYYHBIX CPEICTB MCCIeq0BaTh 3aBUCUMOCTD
TAJBHOCTH IIOJIeTAa TeJjia OT HallpaBJeHUs HauvyaJbHOM
CKOPOCTH. BBINOJHUTE UX U IIOATI'OTOBBTE COOTBETCTBY-
IOII[1ie COOOIIeHI .

2. HcciemoBaHue 3aBUCHUMOCTH IIOBEPXHOCTHOI'O Ha-
TAKEHUA OT IPUMecei.

3. HcciemoBaHue 3aBUCUMOCTH IIOBEPXHOCTHOT'O Ha-
TSIKEHUS OT TeMIIePaTyPhl JKUIKOCTH.

4. ITpenyiosKuTe SKCIEePUMEHTEI, II03BOJIAIONIIE C I10-
MOII[BIO IIOAPYYHBIX CPEICTB HUCCAEeLOBATH 3aBUCUMOCTD
IaBJIEHUS ra3a JaHHOII MacChl OT 00'beMa IPU IIOCTOSH-
HOI TeMIepaType M 3aBUCHMOCTL 00'beMa rasa JaHHOI
MaccChl OT TeMIepaTyphbl IIPH IIOCTOSIHHOM [ABJIEHUU.
BoimosiHUTE MX W IMOATOTOBLTE COOTBETCTBYIOIIME COO0-
IIeHus.

5. IIpeaio:KuTe SKCIePUMEHT, II03BOJIAIONIIA Ha0JII0-
naTh OpOyHOBCKoOe ABuKeHMe. OIUIIINUTE CBOM HAOJIO-
menusi. J[oOKasKuTe SKCIEPUMEHTAJIbHO, UTO CKOPOCTH
OBUKEHNSI OPOYHOBCKOII YaCTHUILbI 3aBUCUT OT TeMIIepa-
TYPBhI.

6. DeKTpU3aAUA PA3IUUHBIX TEJ.

7. VcceqoBaHue 3aBUCUMOCTH YIVIa HAKJIOHA IO Be-
IIEHHBIX HA HUTAX TeJ, HAXOLAIIUXCA B dJIEKTpHUUYe-
CKOM IIOJIe, OT MAacCChI TeJI.
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8. IToTpuTe raseToii HaAYTHLIA BO3AYXOM BO3AYIIIHBINA
IIapuK, IMOJHECUTE K MOTOJKY U OTIIYCTUTE. 3adpUKCH-
pyiiTe BpeMs, B TeUeHUE KOTOPOTO ITapUK OCTaBaJICs
BHUCETH y IOTOJIKA. O0bSACHUTE IPUUNHY IIOTOOHOTO II0-
BeleHUA ITTapuKa.

9. IIpoaHaausupyiiTe MNPEAIOKEHHYI0 (PU3UUIECKYIO
CHUTYyaIlNIO 1 OTBETHTE Ha IMOCTaBJIeHHbIE BOIIPOCHI.

«B omHOpOAHOE 2JIeKTPUUYECKOEe II0JIe BHOCAT JBE CO-
eqUHEeHHbIe U He 3apsAKeHHble MJIACTUHKU, YKPelJeH-
Hble Ha U30JUPYIOINIUX PyYKax. B a/ileKTpUUeCcKOM moJie
IJIACTUHKY Pa3beIUHAIOT U ONPENeJSIOT HaJuuue 3a-
PAIOB HA HUX.

1) IlosaBATcA au 3apAAbI HA IJIACTUHKAX, W €CJIU BhI
CUMTaeTe, YTO MOABSATCS, TO OTKyHa 1 mouemy? OmuHa-
KOBOT'O JI OHU 3HaKa?

2) BynyT nu macTUHKYW 3apsKEeHbl, €CJIT UX Pa3b-
eQUHUTDH II0ocJe BbIHeceHus us moaa? [Touemy?

3) Kakoii BBIBOJ MOXKHO CIejIaTh Ha OCHOBAaHUM TAKO-
ro oubIiTa? »

O1eHnTEe TPABUJIBHOCTH CBOUX OTBETOB B peajbHOM
sKcuepuMenTe. [[J1d co3manus OMHOPOLHOTO IIOJIA MOMK-
HO HCIO0JIb30BaTh Pa30OPHBIN KOHIEHCATOp, AJIS OIpe-
IeJIeHUsl 3apsfa Ha IJIaCTUHAX — OJIEKTPOMETP WU
9JIEKTPOCKOII.

11 kaxace

1. NccraemoBaHue 3aBUCUMOCTH SJIEKTPOITPOBOSHOCTH
9JIEKTPOJIUTA OT €T0 TeMIIePaTypPhl U KOHIIEHTPAI[UHU.

2. UccremoBanue 3aBUCUMOCTH CUJIBI TOKA B IeNU U
HaNpPsKeHUA HAa PeocTaTe OT ero COIIPOTHUBIEHUA.

3. UccaenoBaHue 3aBUCUMOCTY BPpeMeHU HarpeBaHUs
"KUOKOCTH OT YHCJa HarpeBaTeJbHBLIX 9JIEMEHTOB U UX
COeTVHEeHUS.

4. VccienoBaHue 3JIeKTPOIPOBOIHOCTH HOJTYIIPOBO-
HUKOBOT'O AMOA.

5. UccnemoBanme MariuTHBIX CBOMCTB BelleCTBa.

6. UccremoBanue paboThl TpaHcpopmMaTopa.

7. VlzyueHre KOHCTPYKIIUU U KCCIeIOBaHUE PabOThI
OIITUYECKUX IIPUOOPOB.

8. IIpeasoKuTe CIIo0cob SKCIEepruMEeHTAJIbHOMI IPOoBep-
KU ypaBHeHUA JUHIITeHHA I poTos(derTa.
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Yrasanue.

IIpoananusupyiiTe ypaBHEeHUeE II0 CJIEAYIOIei cxemMe:

a) BeIpasuTe U3 ypaBHeHUA E_;

0) yCTaHOBHUTE 3aBUCUMOCTb MEXKAY KUHETUUYECKOI
SHepruei sjaeKTpoHa E  u 4acToToi cBeTa v;

B) KaKo# BUJ uMeeT rpaduk 3apucumoctu E (v);

T') 4TO TTOKa3bIBaeT TaHTEeHC yIVia HaKJOoHAa K ocu abc-
uce.

9. HaiinuTe B lHTepHeTe MM B IPYTUX UCTOUYHUKAX
uHpopMaIuu onblT MUJIINKeHa IO IPOBEPKe ypaBHe-
Hus poroadderra. IlpoananusupyiiTe, KaKUM 00paszoM
VUeHBIN peImn U3MepPUTh KMHeTUUYeCKue sHepruu (o-
TO2JIeKTPOoHOB? CIJIaHUPYHITE OMNBIT IO IIPOBEPKe JIH-
HeWHOro XxapakTepa 3aBucuMocTu E_(v).

10. Onpite! JIeHapaa, sSKCIePUMEHTAJIBLHO MCCJIEI0BAB-
miero ABJenue ¢poroad@erTa, MOKa3aiInd, YTO U caabbIi,
U APKUU CBET PABHOM YaCTOTHI BHIOMBAIOT 3JIEKTPOHBI
C ONWHAKOBOII KUHETUUECKOU dDHeprueit. [lokaxkure,
YTO U3 BOJHOBOI TEOPUU CBETA CJAeAYeT MIPOTUBOIIOTIOMK-
HBIN BBIBOJ.

11. IIpenymokuTe CIIOCOOBI YBeIUUEHUS B ONBITE Pe-
3epdopaa Mo PaCCesTHUIO O,-UaCTHUIL YKUCJIa YACTUIL, pac-
CesTHHBIX IIOJ OHUM U Te€M K€ YIJIOM IPU MOCTOSHHOM
UX IIOTOKeE.

12. CorytacHO COBpeMEeHHOM KBaHTOBO# Teopuu, QUK-
cupoBaHHBIe OpOUTHI Bopa He cieayeT MpeaCcTaBIATH
OyKBaJbHO — B JAEWCTBUTEJIHLHOCTU JJIEKTPOH B aToMe
MOJKeT OBITh OOHAPYIKeH B JIOOOM MecTe, a He TOJLKO
BOI3u opouThl. OGOCHYHITE NN OIPOBEPTHUTE AAaHHOE
yTBep:;KIeHue.

13. TesleckonmuecKue HaOJIONEHUS 34 M3MEHEHNeM
COJITHEUHOU aKTUBHOCTH.

14. VccienoBaHne BIUAHNUSA COJTHEUHON AKTUBHOCTU
Ha POCT JepeBbeB (IO TOJLOBBIM KOJIBIIAM JePEBHER).

15. OupenesieHue cokaTs U mepuoga Bparienus FOmu-
Tepa o HabJIAeHUAM BOJBIITOTO0 KPACHOTO MSTHA Ha
ero moBepxHocTHu (3apucoBku IOmuTrepa B Teseckor, ¢o-
Torpaduu us UurepHera).

16. Onipenesienue BbIcOTHI Top Ha JIyHe metomom Ia-
Jaues.

17. UsmepeHue yIJIOBBIX U JINHEHHBIX padmepos CoJr-
HITa C TOMOIIbIO KaMepPhI-O0CKYPHhI.



Knaccmueckan mexanmka (23 v)

Ilens m3ydyeHMA KJIAaCCUUYECKOU MeXaHUKU — cdop-
MUPOBATh 1 CHUCTEMATHU3NPOBATE Y YUAIIMXCSA IIPeJCTaB-
JeHus1 00 OCHOBHBIX 3aKOHAX M MPUHIIUIAX MEXaHUKMI:
0 cucTeMe 3aKOHOB HbIOTOHA, O 3aKOHAX COXPaHEHUS
UMIIYJIbCA ¥ MEXaHUUYECKOMN SHepPruu, O MIPUHI[UIAX CY-
IIEePHO3UIMY ¥ OTHOCUTEJILHOCTH. IIpu 3TOM 110 cpaBHe-
HUIO ¢ KypcoM (PU3UKM OCHOBHOM IITKOJIBI IIPY U3YyUYEeHU N
mexaHuKy B 10 Kjacce cyIecTBEHHO BO3pacTaeT POJIb
TEOPeTUUYECKUX METONOB IMO3HAHUA. JTO IIPOSIBJISIETC,
IIpeskJie BCero, B TOM, UTO CTPYKTypa pasnesa «Kiac-
cuuecKas MeXaHUKa» COOTBETCTBYET CTPYKType (Pusu-
yecKou Teopuu. Tpu IIaBbl, COCTABJAIOIINE NaHHBINA
paszes, COOTBETCTBYIOT CTPYKTYPHBIM djieMeHTaM (QyH-
IaMeHTaJbHOU pusuuecKoil Teopun: «OcHoBaHMe Kac-
CUUYECKOU MeXaHUKHN», «AIpo KIacCMUeCKOU MeXaHU-
Ku» u «CiiefcTBUsA KJIacCUUeCKONM MexaHUKMN». Hecmo-
TpAd HaA TO YTO OOJbBIIasg YacTh MAaTepuajia JaHHOTO
pasmeiia He ABJAAETCA IJId yUaIUXCA HOBOM, (hopMUPO-
BaHNe OCHOB KJIACCUUYECKOUN MeXaHWKMU IIPOUCXOAUT Ha
0oJiee BRICOKOM YPOBHE 3a CUET BO3MOYKHOCTH YIVIYOUTH
1 CHCTeMATHU3WPOBATh 3HAHUSA, 00Jiee IIOJIHO PACKPBITD
MUPOBO33PEHUYECKUII UM HNCTOPUKO-HAYUHBIN ACHEKTHI
M3y4aeMoro MaTepuaJia, IIPUMEHHUTL 0oJiee CJIIOMKHBINA
MaTeMaTUYecKuil amnmapaTr (B YaCTHOCTH, TPUTOHOME-
Tpuueckue GPyHKIIUU W, BOBMOXKHO, IIOHATHE IIpeaesa).
Kak 1 B OCHOBHOII IITIKOJIE, 00JIBIIIOe BHUMAHME yaeJIIeT-
cd MOJEJAM M MOJEeJUPOBAHUIO, OOCYKIAEHUIO I'PDAHU’IL
¥ YCJIOBUM IIPUMEHNMOCTH 3aKOHOB.

Bousbiioe BHEMAHME IIPU M3YUYEHUUN KJIACCHUYECKOI
MeXaHUKHU yAeJaseTcs He TOJbKO TeOPeTUYEeCKUM MeTO-
IaM ITO3HAHWSA, HO U yUYeOHOMY SKCIEPUMEHTYy — Kak
IeMOHCTPAIIMOHHOMY, TaK 1 (P)POHTAIBLHOMY JiabopaTop-
HOMY.
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Pe3ynbratbl OOy4eHuUs

Ha ypoéne 3anomunanus

Hasvieamu:

— pusUYeCcKUe BeJIUUYNHBI U UX YCJIOBHBIE 0003HAUe-
Hus: IyTh (l), mepemerrieHue (S), CKOpocTh (V), YyCKope-
"Hue (a), macca (m), cuna (F), umnyinasc (p), MexaHmde-
ckas sHeprudd (E), mexanudecKkas pabora (A);

— eQUHUILI 5TUX BeJIWYMH: M, M/c, m/c2, xkr, H,
Kre-m/c, IIK;

— MeTOJbI U3yueHUusA PUINUECKUX ABJIEHUN: HabOII0-
IeHne, dKCIePUMEHT, TeOpPHUs, BBIABH)KEHUE TUIIOTES3,
MoOJieJIMPOBaHUE.

Bocnpouseodumeu:

— HCTOPUYECKUE CBEJEeHUs O PA3SBUTHUU IIPEACTaBJIE-
HU 0 MEXaHUUYECKOM ABUKEHUU, CUCTEMAaX MUPA;

— ompefiesleHUA TMOHATUI: CHUCTEMa OTCUeTa, Mexa-
HUYECKOe [BIKeHUe, MaTepuajbHasa TOUKa, abCOTIOTHO
yIpyroe Tejo, abCOJIIOTHO TBEPAOE TEJIO, BAMKHYTAaA CU-
cTeMa TeJl;

— dopMyJIBl 418 pacyeTa KMHEMATUYECKUX U AWHA-
MUYECKUX XapPaKTEePUCTUK IBUIKEHUS;

— 3aKOHBI: 3aKOHBI HbIOTOHA, 3aKOH BCEMUDPHOIO
TATOTEHUA, 3aKOH COXPAaHEHUA UMIIYJbCa, 3aKOH CO-
XpaHeHUd MeXaHUYeCKOU aHepTuH, 3aKoHbI Kensiepa;

— IIPUHIIUAI OTHOCUTEJIbHOCTHU ["annies.

Onucvieamu:

— sIBJIEHUE NHEePI[UN;

— IPAMOJIMHEHOe paBHOMEPHOE IBUKEHUE;

— IPAMOJIMHEIHOe PaBHOYCKOPEHHOe IBUKEHUe U
ero YacTHBIE CJIyUau;

— HaTypHBIe I MBICJI€EHHBIE OILITEI ['aauies;

— IBUKEHUeE IIJIaHeT U UX €CTeCTBEHHBLIX U UCKYCCT-
BEHHBIX COYTHUKOB;

— rpauKy 3aBUCHUMOCTH KMHEMATHUUYECKUX XapaK-
TePUCTUK PABHOMEDPHOTO Y PAaBHOYCKOPEHHOTO ABUIKe-
HUM OT BpeMeHH.

Ha ypoéne nonumanus

IIpusodumu npumepnt:
— SABJIEHUI U SKCIIEPUMEHTOB, CTABIINX SMINPHIUE-
CKOI OCHOBOH KJIACCUUYECKO MeXaHuKIH.
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OobssacHamu:

— pes3yJbTaThl ONBITOB, JIEXKAIIUX B OCHOBE KJIACCH-
YEeCKOU MeXaHUKN;

— CYIIIHOCTh KHHEMaTUUYECKOTO U IAUHAMUUYECKOTO
METOJIOB OIMCAHUA ABUMKEHUA, UX PA3IUUYNE U TOIOJI-
HUTEJIbHOCTD;

— oTIMYVe MOHATUMN: cpeJHel mMyTeBOW CKOPOCTU U
cpeHel CKOPOCTH; CUJIBI TSXKECTH U Beca TeJja.

Ha ypoéHe npumeHeHUA 6 MUNULHBLX CUMYa-
yuax

Ymemuw:

— 0000I1IaTh HA AMIINPUYECKOM yYPOBHE Pe3yJbTaThl
HaOJII0JaeMbIX SKCHEPUMEHTOB M CTPOUTHL UHAYKTUB-
HbI€ BBIBOJIBI;

— CTPOUTH AeAYKTUBHBIE BBIBOMBI, IPUMEHSA TTOJY-
YeHHBIE 3HAHWA K PEIIeHNI0 KaUeCTBEHHBIX 3a/1aY;

— OPUMEHSATHh N3YUEeHHbIE 3aBUCUMOCTH K PEIIeHUIO
BBIUMCJIUTEIbHBIX U TPaUUecKUX 3a0aY;

— IPUMEHATH NOJIyUeHHBbIe 3HAHUSA K OO0'bSICHEHUIO
ABJIEHUIT, HAOJI0IaeMbIX B IIPUPO/IE U B OBITY.

Ha ypoeéne npumeHeHus 6 HeCmMAHIAPMHBLX
cumyayuax

Oob6o6uwamu:

— IMOJIyYeHHBIE IPU U3YUYEHUU KJIAaCCUUECKO Mexa-
HUKW 3HAHUA, IPEACTABJATh UX B CTPYKTYPUPOBAHHOM
BUTE.

NoypouHoe nnaHupoBaHue

Ne

ypoxa Tema ypora

1/1 Yro 1 Kak usyvyaet pusuka. PusnueckKre 3aKOHLI
u Teopuu. PusnuecKas KapTuHa MUpa

2/2 W3 ncropuu cTaHOBIJIEHUSA KJIACCUUECKON MEXaHUKN

3/3 OcHoBHaA 3amaua MexaHuKu. KuHemaTuueckue
XapaKTePUCTUKU IBUIKEHUs. S3aKOHBI IBUKEHU

4/4 Pemenue 3anau
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IIpodonixcerue mao.t.

Ne
Tema ypoka
YPOKa
5/5 Permtenue sagau
6/6 Kourposbuasa padora mo reme « Kuaemaruxa»
77 JduHaMuuecKne XapaKTePUCTUKYU JBUIKEHU S
8/8 OcHoBaHUE KJIACCUYECKON MeXaHUKHU
9/9 3aKOoHBI KJIacCcuuecKoil Mexauuku. JlabopaTop-
Hasa padbora Ne 1 «M3MepeHre yCKOpPeHUs CBOOO -
HOTO IaJIeHUd »
10/10 | ITpuHIUOBI KJIACCUYECKON MEeXaHUKY
11/11 | JIaGoparopuasa pabora Ne 2 «McciiemoBanue qBU-
JKEHUS TeJia MOJ NefCTBUEM IOCTOSTHHOMU CUJIBI» .
Pemrenne 3agau
12/12 | Pemenue 3agau. JlaGoparopuasa pabora Ne 3
«VlzyueHure IBUKEHUA TeJIa 10 OKPYIKHOCTHU IO
eCTBUEM CUJI TAMKECTU U YIIPYTOCTH »
13/13 | Pemienue 3agau
14/14 | KourposbHas pabora o Teme «JlmHamMuka»
15/15 | 3aK0oH cCOXpaHEeHUs NMITYJIbCA
16/16 | JlaGopaTopuasa pabora Ne 4 «VccaemoBaHue yupy-
TOT0 ¥ HEYIIPYTOT0 CTOJIKHOBEHMI TeJi» . PerteHue
3a7au
17/17 | 3aKOH cOXpaHeHUsI MeXaHUYeCKOI dHepTruu
18/18 | JlabopaTopHasa pabora Ne 5 «V3yueHnue 3axKoHa co-
XPaHEHUsS MeXaHUYECKOI DHEPTUU IIPU eHCTBUU
HAa TeJIO CUJ TAMKECTH! U yIupyroctu». Pelerue 3a-
naa
19/19 | Jla6opaTopuasa pabora Ne 6 «CpaBHeHUE paboThI

CUJIBI C U3MEHEeHeM KMHEeTUUYeCKOU 9SHEPTUNn
Teaa». Pelrenue 3agau
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OxonyaHue maoJ.

Ne

ypoka Tema ypoxa

20/20 | HebecHas mexaHUKA

21/21 | Bannuctuka

22/22 | OcBoenue Kocmoca

23/23 | KourpoabHas pabora mo Treme «Kiaaccuueckasa me-
XaHUKa»

VYpoxk 1/1. YTo n Kak usy4yaet pusuka.
dDusnyeckme 3aKoHbI U TEOPUMN.
®dusnyeckas KapTMHa Mupa

Bup nearessHOCTH yYaniuxcs:

— pasjinyaTh Hay4YHbIe METObI IO3HAHUSA OKPYKal0-
IIero Mupa;

— IPUMEHATH Pa3JnYHble HayYHbIe METOIbI: Ha0JII0-
JeHNne, U3MepeHune, SKCIIePUMEHT, MOLEeJINPOBAHUE;

— (dopMmyaupoBaTh OTINMYMNE THUIOTE3bl OT HAYYHOU
TeOpuu;

— O00'BACHATH Pal3inure YaCTHBIX U (PyHIaMEeHTaIb-
HBIX (pU3MUEeCKUX 3aKOHOB.

OcHoBHOIT MaTepuaa. Pusuka — HayKa O IPUPOIE.
Hayunble MeTOABI TTOBHAHUS OKPYsKaoIero Mmupa. ®u-
3uuecKue 3aKoHbl. PusnuyecKre TEOPUU. OBOJIIOI[US
dusuueckoii kapTuHbl Mupa. CTpyKTypa (pusmueckoin
KapTUHBI MUPA.

Iemoncrpanuu. KomnsoTepraslie npesearanunl. O05-
eKThI U3 3JIEKTPOHHOU (DOPMBI yueOHUKA (DDY).

Ha gom. § 1—3; Tect Ne 1 uz ODY.

PEKOMEHOAUWW 1A YHUTENA

BBognoe 3anATHE TOTYKHO HE TOJIBKO OUEPTUTH IIepes
y4yauiuMuca KPyr BOIIPOCOB, KOTOphIe OyAyT paccma-
TpuBaThCA B Kypce, HO, IIPEKIe BCETo, nNaTh obIIlee mo-

1 Ins IOATOTOBKM IIPE3eHTALIMI MOKHO HCIIOJIb30BATh,
HapUMep, CJeAYIOoIre dJIeKTPOHHBIe 00pasoBaTeibHbIE pe-
cypchl: «AcTpoHOMUs. BubamoTeKa SJIeKTPOHHBIX HATJISAMA-
HBIX 1mocobuit» (000 «PUM3UKOH»); «OTKpbITasgs acTPOHO-
musa» (000 «PU3NUKOH», 3AO «HoBbIi UCK »).
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HUMaHIe JOTUKU PacCMOTPEHUs YUeOHOTo MaTepuaa.
Jloruka sTa, Kak IIPaBUJIO, CTPOUTCS B COOTBETCTBUU C
JIOTUKO 1 METOMOJIOTHEH HAayYHOTO IT0O3HAHUSA, II0 3TOM
OIpuYnHe OCHOBHOE BHHMAaHIE Ha YPOKe CJIenyeT yre-
JIUTH UMEHHO 3TOMY MaTepuay. B Hauaje ypoKa peKo-
MeHIyeTcs O0CYAUTH ¢ YUaIllMMUCS IIOHATHEe MaTepuu,
ee BUJOB M CBOMCTB, UTO IO3BOJIUT, C OJHOM CTOPOHEI,
BBIJEJIUTHh KPYT SABJIEHUN U IIPOIECCOB, N3yYaeMbIX (hu-
3UKOI, a C APYTrOH — JIyUIlle CUCTeMATU3UPOBAThL OCHOB-
HOE CcoZleprKaHue YpoKa.

VYpoxk 2/2. N3 ncropuun craHoBneHus
KJlaccmyeckon MexaHUKun

Bun neaTesrbHOCTH y4AIIUXC:

— BBIZIEJIATH HamboJjiee BasKHbIe OTKPBITUA, OKa3aB-
IIre BIINSTHUE Ha CO3JaHMe KJIaCCUYeCKON MEeXaHUKU;

— 00BACHATDH POJIb PYHAAMEHTAIBbHBIX OIIBITOB B Me-
XaHUKe;

— aHaJIM3WPOBATh HayuyHbIe MeToabl 'anunesa u Heio-
TOHA.

OcHoBHOI1 MaTepuaJ. I[lepBble IpeacTaBIeHUA O Me-
XaHuuyeckoM naBm:keHuu. Cucrembl wmupa (cucreMma
K. Iltonemes, cucrema H. Konepuuka). Hayunbie meTo-
nbel l'anuines n HeroToHa.

Hemoncrpamuu. Tabauna «ComrHeuHas cucremMas L.

Ha mom. § 4.

PEKOMEHOAUWW 0N YHUTENA

Heo6xommnMmo o6paTuTh BHUMAaHME YUAITUXCSA Ha pas-
BUTHE MPEACTABIEHNI 0 MEXaHUYECKOM ABUIKEHUU.

VYpoxk 3/3. OcHoBHas 3af,a4a MeXaHUKMW.
KvuHemaTnyeckmne xapakrepmucTukn ABMKEHUS.
3aKOHbI ABUXEHNS

Bung neAarenbHOCTH yUANTUXCH:

— IaBaTh OIpPeIeJIeHIsI OCHOBHBIM HOHATUAM KJIAC-
CUUYEeCKO MeXaHUuKMN;

— CHCTEeMATH3MPOBATh 3HAHUA O XapaKTePUCTUKAX
MeXaHNYEeCKOI'o JBUKEHNI;

1 Tabsnita u3 KOMILIEKTa TabJIUIL IT0 (PU3UKe U3faTeJbCcTBa
«Ipoda».
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— BBIUYUCJATH OCHOBHbIEe KMHEMaTUUYECKHUe XapaKTe-
PUCTUKY IBUIKEHUS;

— HCIIOJIB30BaTh MaTeMaTHUYeCKUe 3HAHUA IIPU pe-
meHun (pusmyecKUx 3a7au (CKaJIAPHBIE W BEKTOPHBIE
BEJIMUWHEBI, IPOEKINA BEKTOPA HA KOOPAMHATHEIE OCH,
JUHeWHAadA U KBaJApaTuyHad QyHKIIUMT).

OcHoBHOIT MaTepuaj. OCHOBHbIE TOHSATHUSA KJAaCCHU-
YEeCKOM MeXaHMKM: MAaKPOCKOIIMYecKue Teja, IIpPo-
CTPAHCTBO W BpeMs, TeJI0O OTCUeTa U CHUCTEeMa OTCUeTa.
IIpamoauueiiHoe U KPpUBOJIUHeIHOe ABMKeHUsA. KuHe-
MaTUYeCKNe XapPaKTepPUCTUKU ABUKEHUA: IIYyTh, IIepe-
MelleHre, CKOPOCTh, YCKOpeHUe, JuHelHHad CKOPOCTh,
IIePUOJ, IIEeHTPOCTPEMUTEIbHOE YCKOPEHUe.

JdemoHcTpanuu. 3aBUCUMOCTb BHUIa TPAEKTOPUU OT
BbIOOpA cucTeMbl oTcuera. OTHOCUTEILHOCTD TBUMKEHUS.
Ta6auier «OTHOCUTEIHLHOCTh TpPaeKkTopum», «OrHOCH-
TEJILHOCTh [OBUXKEHUsI». MrHOBEHHasi CKOPOCTh TeJa,
OBIKYILETOCS PABHOYCKOPeHHO. O0beKThI 13 IDY.

Pemenue 3amau tuna: ynpaxkuerue 1 (1, 4), yopax-
"HeHme 2 (3).

Ha gom. § 5—8; ynpamxuernue 1 (2), ynpakHenue 2
(2, 5).

PEKOMEHOALWW 1A YHUTENA

Ocoboe BHUMAaHUE CJEAYeT YAEJUTh PACCMOTPEHUIO
OTHOCUTEJbHOCTHA MEXaHUUECKOTO IBUKEHUSA, TOCKOJIb-
Ky U3y4YeHne MeXaHUKHU B JTaHHOM KypCce BO MHOT'OM HO-
CUT IIOBTOPUTEJIHLHO-0000MIAIONINN XapaKTep U B yueo-
HUKe dTOT MaTepuaJj He paccMaTpuBaeTCs.

MruoBeHHas CKOPOCTH paccMaTpUBAaeTCs KaK OTHO-
IIeHre MaJoro IepeMelleHUsa K MajJloMy IIPOMEKYTKY
BPEeMeHU, 3a KOTOPbIIl 0OHO mpowusolio. IIpu saTom Ma-
JILIM CUUTAEM TAKOI IIPOMEKYTOK BPEMEHU, B TeUeHUe
KoToporo ¢usuuecKuii mpudbop He GUKCUPYET U3MeHe-
HUe CKOpoCTH («(pu3myecKkoe MOHATHE TIPeaeaa).

VYpox 4/4. PewweHue 3apgay

Bun nearerbHOCTU yYaIUXC:

— OPUMEHATHh MOJEJIb MaTepraJIbHON TOUKU K peaib-
HBIM IBMIKYIITUMCS 00beKTaM, MOIEJIT PAaBHOMEPHOTO 1
PABHOYCKOPEHHOTI'O ABUMEHNA K PeaJIbHBIM ABUMKEHUAM;
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— OmpeneNATb KOOPAWHATY, IPOEKIIUI0 U MOIYJIb
BEKTOpa HepeMeITeHus A Pa3JUYHBIX CIydaeB IIps-
MOJIMHEMHOTO IBUKEHU;

— BBIUHCJIATL JUHEHHYI0 CKOPOCTb M IIEHTPOCTPE-
MUTEJIbHOE YCKOPEHUeE IPU IBUMKEHNU [0 OKPYKHOCTH;

— CpaBHUBATh Pa3JUYHbIe BUABLI ABUIKEHUSA II0 UX
XapaKTePUCTUKAM.

OcHoBHOITI MaTepuaJj. PacueT KoopAmHATHI ABUKY-
I1erocs Teja, IPOEKINN 1 MOIYJIS BEKTOpa mepeMelre-
HUSI M CKOPOCTH PABHOMEPHOIO Y PABHOIIEPEMEHHOTO
oBU:KeHUM. Pacuer numHENHON CKOPOCTM, IEHTPOCTPE-
MUTEJIbHOT'O YCKOPEHUS U IIeproaa 00paleHns.

Pemrenue 3amau tuma: P. T.! zagamua 1, 2, 10, 11;
yrapaxkuerue 3 (3).

Ha gom. § 5—8; ynpakuernue 1 (3), ynpaskueHnue 2
(4); P. T. saganusa 3, 5, 6.

PEKOMEHOAUWW AN YHUTENA

B mauaje ypoka 1mesmecoo6pasHo IPOBECTU IPOBEPKY
3HAHUU ydaruxcsa B opmMe GPOHTAIHHOTO OIIPOCa MU
TecTa, PACCUMTAHHOIO Ha 7 MUH.

Bapuanr 1

1. MexaHn4YeCKUM ABUIKEHUEM HA3bIBAIOT

1) mepeMerrieHue TeJia B IPOCTPAHCTBE

2) usMeHeHUe MOJIOMKEHUS Tejla B IIPOCTPAHCTBE OT-
HOCUTEJIBHO APYTUX TEJ

3) usMeHeHUe MOJIOMKEHUS Tejla B IIPOCTPAHCTBE OT-
HOCUTEJBHO JPYTUX TeJ, TPOUCXOASAINee C TeueHHeM
BpeMeHU

4) usMeHeHUe TOJOKEeHU Teja, ITPOUCXOIAIIEe C Te-
YeHNEeM BpeMeHU

2. TpaexkTopueii Ha3bIBAIOT:

A. IuHUIO, BIOJIb KOTOPOI ABUKETCS TEJIO.

B. paccTosinue, KoTopoe IPOXOAUT TEJIO 3a BCe BpeMsd
IBUKEHU.

B. paccTossHMe MeKAYy TOUKAMU HaYaJIa U KOHIA JBU-
JKeHU.

1 Byksamu «P. T.» o6o3Haueno nmocobue: ITypviuesa H.C.,
Baoceescrkas H. E., Hcaes []. A. Pusurka. BazoBblil ypoBeHb.
10 xaacc: pabouas rerpanb. — M.: [Ipoda, 2015.
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HpaBI/IJIbeIM ABJIAETCA OTBET

1) Tonsro A 3) roneko A u B
2) ronsko B HuA,ub,uB

3. CKOpOCTHI0O PABHOMEPHOT'O IIPAMOJUHEHHOTO IBU-
JKeHUS Ha3bIBAIOT

1) ckaaApHyI0 (QUNUYECKYIO0 BEeJINUYUHY, PABHYIO OT-
HOIIIEHUIO IIPOMIEHHOT0 MYyTH KO BPEMEHU IBUMKEHUS

2) GusuuecKyo BeJIUUYNHY, PABHYIO OTHOIIEHUIO
IJINHBL TPAEKTOPUY KO BPEMEHU ABUKEHUA

3) BeKTOPHYIO (PUBUUECKYI0 BEJUUYUHY, PABHYIO OT-
HOIIIEHUIO IepeMeIleHsi KO BpeMeHl, B TeueHre KOTO-
POTO OHO TPOUSOIILIO

4) BeKTOPHYIO (PUBUUECKYIO BeJINUNHY, PABHYIO IIPO-
M3BeeHNIO IepPeMellleHns TeJla I BpeMeH! ABUKeHM s

4. CpenHsasa myTeBas CKOPOCTb — 9TO

1) oTHOIIIEHVE BCEro IIPOWUAEHHOTO TEJIOM IIyTU KO
BCEMY 3aTpaueHHOMY Ha 3TO BpeMeHU

2) oTHOIIIeHUWEe TIepeMeIleHuA Teja K 3aTpaueHHOMY
Ha Hero BpeMeHU

3) cpenHee apudMeTUUECKOe 3HAUEHNE CKOPOCTH TeJja

4) oTHOIIIEHNE 3aTPAYEHHOr0 Ha ABUIKEHIEe BPpeMeHN
K IIPOHAEeHHOMY TeJIOM IIyTH

Bapuanr 2

1. CucreMoii oTcueTa Ha3bIBAIOT

1) Tesio oTcueTa U CBABAHHYIO C HUM CHUCTEMY KOOpP-
IUHAT

2) Tes0 oTCcueTa, CBIBAHHYIO C HUM CUCTEMY KOOP/IH-
HAT U Yachl

3) TeJio oTcUueTa 1 Yachl

4) cucteMy KOOpAWHAT, CBA3AHHYIO ¢ 3eMJIei

2. ITyts — aTO:

A. paccrosinme, IPOMeHHOE TEJIOM 3a OIIpedeIeHHOe
BpeMs.

B. paccrosinue, IpoiileHHOE TeJIOM BI0JIb TPAEKTOPUH.

B. paccTosinue, IpoiileHHOE TeJIOM 3a eqUHUIY Bpe-
MeHMU.

ITpaBUIBHBIM SIBJIAETCA OTBET

1) TonpK0 A 3) Troibko B u B

2) ronmsxko B HuA,ub,uB
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3. IlepemernienrneM HA3LIBAIOT

1) IMHY TpaeKTOPHHU OT HAYaAJbHOW OO0 KOHEUHOI
TOYKY JBUIKEHUA

2) BEKTOD, COEOUHAIOININA KOHEUHOEe U HaYaJIbHOE
TIOJIOYKEeHUA TeJla

3) BEKTOD, COeNUHAIOINIUN HadaJIbHOE U KOHEUHOe
TOJIOKEHUA TeJia

4) BEKTOpP, COeAUHAONINN HAaYaJI0 KOOPAUHAT U KO-
HEeYHOe II0JIOJKEeHUe TeJia

4. CpenHAA CKOPOCTb — BTO

1) oTHOIIIEHWE BEeKTOpa IIepeMeIleHusl KO BPeMeHH,
3aTpadyeHHOMY Ha 9TO IIepeMelleHne

2) OTHOIIIEHWE BCETO MPOUAEHHOTO MYTU K IIOJIHOMY
BpeMeHU IBUKEeHU

3) cpenHee apudMeTHUECKOe B3HAUYEHUE CKOPOCTU
Teaa

4) OTHOIIIEHWE TIOJHOTO BPEMEHM JBUXKEHUSA KO BCe-
MYy OPOHAeHHOMY IIyTHU

Omeemut. B.1.1.3.2.1.3.3.4. 1.

B.2.1.2.2.2.3.3.4.1.

ITockoMbKY aHAIOTUYHBIE 3ajaUl, KaK IIPABUJIO, pPe-
manauch B 9 KJyacce, 3ajau B JaHHOM Kypce OTJINYAIOT-
csa 6oJiee BHICOKMMU TPEOOBAHUAMU K HCIIOJIb30BAHUIO
MaTeMaTU4YecKoro ammapara. Ha ypoke ciemyer pac-
CMOTPEeTH IIPUMEPHI PellieHud 3aaa4 Ha ¢. 4—6 paboueii
TeTpamu.

VYpoxk 5/5. PelneHue 3apay

Bung neaTeIbHOCTH yUANTUXCH:

— CTPOUTH, YNTATh U aHAJIUBUPOBATH I'padUKU 3aBU-
CUMOCTU IIPOEKIINU CKOPOCTHU, IIepeMeIlleHnd U YCKope-
HUA OT BpeMeHU;

— yCTaHABJIUBATH MeTalpeJIMeTHBIe CBA3U (PU3UKU!
C MaTeMaTUKOH IIPU pelleHun rpadpmuecKux 3agad (rpa-
brKu TUHENHON 1 KBaApaTUYHON QYHKIUI).

OcHoBHOI1 MmaTepuaJj. [ToctpoeHue u urenue rpadu-
KOB 3aBUCUMOCTH IIPOEKIINU ¥ MOJYJIsI BEKTOpAa IiepeMe-
IIeHUA U CKOPOCTH, KOOPAMHATHI Tejla OT BpeMeHH.

Pemenne 3amauy tuma: P. T. zamanua 4, 8, 9, 13;
ynpakuerue 2 (1), ynpaxkuenue 3 (4).

Ha mom. Yupaskuenue 3 (1, 5); P. T. saganua 12, 14.
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VYpox 6/6. KoHTposnbHas paboTa
no teme «KnHemarunka»

Bupg meareasHOCTH yUATITUXC:
— IIPUMEHSATH IIOJyUYeHHbIe 3HAHIA K PEIIIeHIIO 3a1aY.

Ha pom. Yupauenue 1 (5), ynpamkuenue 3 (2); P. T.
3amaHue 7%.

PEKOMEHOALWW ONA YHUTENA
BapuanuTr 1

1. KaxoBo 3HaueHUe YCKOPEHUA TeJa, eCJIU €0 ABU-
sKeHMe IIPOMCXOMUT 10 3aK0oHy X = 5t2 + 3t + 12 (m)?

2. Boguresb, ciaenys B rapask, mpoexaJj Ha TpaKkTope
30 KM co cxkopocThbio 20 KM/4, 3aTeM CIejiaj OCTAHOBKY
Ha 30 MMH W TOTOM HIpPOEXaJl OCTABIIMECS [0 Tapaka
27 kM 3a 1 u. KakoBa cpeaHsas CKOPOCTh TpakTopa?

3. Tesio mepeMecTHUIIOCH ITO IPSAMOM U3 TOUKU A B TOU-
Ky B, a 3aTeM Tak:ke 110 npsamoii — B Touky C. Haiigure
IyTh U MOAYJb IIepeMeIleHus Tejaa, eCJAu KOOPAMHATEI
Touek: A(0; 0), B(0; 5 m), C (5 m; 5 ™).

4. Haiigure MOLyJIb IepeMeIl[eHI TeJIa, IIPOIIeHIie-
T'0 IOJIOBUHY OKPYKHOCTU PAagUyCcoOM 8 M.

Bapuanr 2

1. KakoBo 3HaueHMe HaUaJbHOM CKOPOCTH TeJjia, eCJau
ero IBUKeHMe IPOMCXOAUT II0 3aKOHY X = 5t2 + 3t +
+12 (m)?

2. IIpeonmosieBasi TOPKY, MaJbUYNK Ha caMOKaTe IIOJ-
HuMmajicsa 750 M co ckopocThbio 2,7 KM/U, a CIIyCKaJICSa
TOJIKMJIOMETPa co CKopocThio 5 M/c. KakoBa ero cpen-
HSA CKOPOCTD ABUKEHUSA II0 TOPKe?

3. Msu ornycTuau ¢ BeICOTHI 1,5 M ot mmoJia. OH yaa-
pucs o moJ 1 oTckouna BBepx Ha 50 cm. Hatizure nyTh
U MOAYJIb IIepeMeIleHnsa MaYa.

4. Haiigure MOAyJb IepeMeIlleHUs TeJia, IIPOIeaIne-
ro 3/4 oKpyKHOCTHU pasuycom 4 Mm?
Omeemot. B.1.1.a =10 m/c2. 2. Vep = 19 Kkm/4.

3.1=10m;5=5V2 M. 4. 5 =16 m.
B.2.1.v,=38m/c. 2. Uep ® 1,14 m/c.

3.1=2m;s=1m 4. 5=42 m.
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VYpoxk 7/7. AuHamMunyeckmne xapakrepucTnukm
ABUKEHNA

Bun neAaTeIbHOCTH YYAIIUXC:

— (opMyJIMPOBATL OCHOBHLIE 3aJauMd KUHEMaTHUKU
U JTUHAMUKIU;

— CHCTeMAaTH3MPOBATH 3HAHUSA O JTMHAMUUYECKUX Xa-
PaKTepuUCTUKAaX MOBUKEHHsA: Macca, CUJa, HUMIIYJIbC
Tejia, UMITYJIbC CUJIBI.

OcHoBHOII Martepmas. KuHemaTmka M OUHaAMHKA.
Macca 1 ocHOBHEBIE CBOMCTBa MaccChl (A4IUTUBHOCTD, MH-
BapMaHTHOCTDb, 3aKOH COXPAaHEHMUs, dKBUBAJIEHTHOCTDH
WHEPTHOH U rpaBUTAMOHHOI Macchl). Cuia. Buabr cur
(cua Ta)KecTH, CuUJja YIPYrOoCTH, CHUJIA TPEHMUs, CHJIa
Apxumena). UMoyabc Tejia 1 UMITYJIbC CHJIBI.

HdeMoHCcTpanmuu. 3aBUCUMOCTD Pe3yJbTaTa JIeNCTBU
CHUJIBI OT TOYUKHU IIPUIoKeHuA. CBoicTBA MHEPTHOCTHU
Teaa. O0beKThI u3 ODY.

Pemenue 3amau tTuna: ynpakuenue 4 (3); P. T. zana-
Hus 15—17.

Ha nom. § 9; yopasxkuenue 4 (2, 4); P. T. TpeHEUpOoBOY-
HbBIN TecT 1.

PEKOMEHOALW O YHUTEA

Marepuas, nsyuaeMbIit Ha ypoKe, yUaIiuMCcsa B OCHOB-
HOM yiKe 3HaKOM U3 Kypca 9 Kjiacca, II09TOMY Ha YPOKe
ImeJiecoo0pa3HoO paccMaTPUBATL HOHATHSA, PeIIas IIpPo-
creiimue 3agauu. Cieayer 6oJiee IOAPOOHO OCTAHOBUTHCS
HA IOHATUAX I'PABUTAIMOHHOM M MHEPTHON MaccChl, a
TaKJKe BCIIOMHUTD, UYTO IMOHATHUS MAaCChl I CUJIBI BBOJAT-
cs 13 PACCMOTPEHUA B3BaNMOIEMCTBUSA TeJI: OIIBITHI C O~
HAaKOBBIMM ¥ PAa3HBIMU TeJeKKaMU, COeINHEHHBIMI
COKATOM IPYsKUHOM U IPUXOAAINUMY B IBUYKEHIE IIOCJIe
HeperkKurannsa HUTH, CTATUBAIOIIEH IPYKUHY.

VYpok 8/8. OcHoBaHMe KIacCU4YeCcKon MeXaHUKu

Bung neaTeIbHOCTH yUANTUXCSH:

— IaBaTh ONpee/IeHUs ITIOHATHUIH: MaTepruaIbHasi TOU-
Ka, abCOJIIOTHO YIIPyroe TeJio, aOCOJIOTHO TBEPHOE TEeJIO;

— OIIMCBIBATh HATYPHBIE€ 11 MBICJIEHHBIC OKCIIEPYMEH-
ThI FaJII/IJIeﬂ, dABJIeHNEe MHEPINnM, ABUKEeHUe He6eCHBIX
TeJ;
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— O0BSACHATL PE3yJIbTAThI OIBLITOB, JIEKAIIUX B OC-
HOBE KJIACCUUECKOl MeXaHUKMU.

OcHoBHOI MaTepuaJj. neannsupoBanubie 00bEKThI.
Mopenu, mcmoab3yemMble B KJIACCUUYECKOM MexXaHUKe:
MaTepuaJbHas TOUKa, a0COJIIOTHO YIIPYyroe TeJyio, abco-
JroTHO TBephoe Teso. OnbiTel Fanuiesa. [IpuHIAI nHEp-
muu. AcTpoHoMHUecKue HaOJOAeHUsS Bpare, 3aKOHBI
Kemepa.

Hdemouncrpanuu. Mogesnbs nBurartens BHYTPEHHETO
cropauus. Tabauma «Coameunas cucrema». OO0BHEKThHI
us 9dDY.

Pemenue 3amau tTumna: ynpaxkuenue 5 (1).

Ha gom. § 10, 11; yupaskuenue 5 (2); Tect Ne 2 us
ADY.

PEKOMEHOALMW ONA YHUTENA

Cinenyet yoeiuTh oco00e BHUMAaHNE 3HAUEHUIO OIBI-
ToB [Nasinies u chopMyIMPOBAHHLIM II0 UX PE3yJIbTaTaM
BBIBOZIAM [IJIsI KJIacCHMUecKoil MexaHuKu. Heobxommmo
pacckKasaTh yUalluMCSa O HATYPHBIX W MBICJIEHHBIX 3KC-
nepuMenTax lanuies m MMOAYEPKHYTh €ro poJib Kak
OCHOBOIIOJIO}KHUKA SKCIIEPUMEHTAJIBHOIO METOHA KC-
ciaemnoBanusd B pusuke. C sakomamu Kemnepa yuaiiuecs
3HAKOMSTCS BIIepBble. PeKoMeHayeTCsa Ipu paccMOTpe-
HUM MaTepuaJia UCII0JIb30BaTh KOMIILIOTEPDHbBIE MOJEJIN.

VYpox 9/9. 3aKoHbl KJTacCU4eCckon MeXaHUKMU.
JlabopaTtopHas pabora Ne 1
«3mepeHMe yckopeHus CBOGOAHOro nageHua»

Bung nearenbHOCTH yUyamiuxcs:

— (popMyaIHPOBATh 3aKOHLI HbI0TOHA;

— KJacCu(PUIMPOBATh CHCTEMBI OTCUETA II0 MX OC-
HOBHBIM IPHU3HAKAM;

— OIIMCHIBATH ONLIT KaBeHguIlIA 110 N3MEPEHUIO Ipa-
BUTAI[MOHHON IOCTOAHHOI;

— IPUMEHATHL 3aKOH BCEMHPHOIO TATOTEHUS IJIs
BBIUMCJICHUS YCKOPEHUI CBOOOHOIO IIafeHIs;

— HabJI0IaTh, U3MEPATHL U JeJIaTh BBIBOALI B IIPO-
Ilecce SKCIIePUMEHTAIbLHOM NeATeILHOCTH;

— II0 JAaHHBIM JSKCIEPUMEHTA OIPENeJATH YCKOpe-
HIe CBOOOHOIO IageHns.
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OcHoBHOI1 MaTepuai. [I[pyMeHeHIe HAYYHOTO METO-
na HeioroHa. 3axkonbl auHamMuku HbrooToHa. MHepiiu-
aJIbHBIE cuCcTeMEBI oTcueTa. Muepiusa. I'paBurammoHHbIe
cuabl. OuslT KaBeumguma. I'paBuTanuonHass IIOCTOSH-
Hasd. 3aKOH BCEMUPHOT'0 TATOTeHUI. YCKOPeHre CBO0O/I-
HOTO IIaJeHusd.

HdeMmoHCcTpanmuu. 3aBUCUMOCTh YCKOPEHUSA TeJjia OT
IeHCTBYIOIIEel Ha Hero cujbl U Macchl Tejga. O0OBbEeKThI
us 9dDY.

Pemenue 3amau tuna: P. T. zaganusa 20, 24.

JladopaTopHas padoTta.

Ha mom. § 12; P. T. saganua 21—23, 25.

PEKOMEHOAUWW 0N YHUTENA

Ha mammom ypoke BO B3aMMOCBSA3U C 3KCIIEPUMEH-
TAJIbHBIMY OCHOBAHUSAMU KJIACCUUYECKOH MeXaHUKU
paccMaTpuBaIOTCA 3aKOHBI AuHaAMHKMN HblOTOHA, a 3a-
TeM — B3aKOH BCEMHUPHOI'O TATOTeHUs. IIOCKOJBKY C
STUMMU 3aKOHAMU yUallluecs ysKe 3HAKOMBI, TO Ha YPOKe
MOYKHO VAEJUTh BHUMAHINE MHPOBO33PEHUECKUM U
HCTOPUKO-HAYYHELIM BOIIPOCAM, B YACTHOCTH O IPHOPU-
TeTe OTKPBITUA 3aKOHA BCEMUPHOTO TATOTeHUA. BasKHO
ellle pas BBIAEJIUTH 3HaUeHe IIePBOro 3aK0HA KaK 3aK0-
HAa, YCTAHABJIMBAIOIIErO CYINEeCTBOBAHNE WHEPI[NAJIb-
HBIX CHCTEM OTCUYeTa, B KOTOPBIX CIPABEIJINBHI OCTAJIb-
HbIe 3aKOHBI. B KOHIle ypOKa BBHIMIOJHSETCS JiabopaTop-
Hasg paboTa IO ONMCAHUIO, HPUBENEHHOMY B TeTpalu
I 1abopaToOpHBIX pabdoT!.

VYpox 10/10. MNMpnHUMNbI KNaccN4eckon MexaHNKn

Bun nesaTeIbHOCTH yUAIMXCS:

— GopMyIUPOBATh IPUHIUIIBI KJIACCUUECKOH Mexa-
HUKW: TPUHITUI HEe3aBUCUMOCTH AeNCTBUSA CUJI U IPUH-
IIUI OTHOCcuTeabHocTHu I'anmnies;

— OPUMEHATH MPUHIUO HEe3aBUCUMOCTU TeHCTBUSA
CUJI IPU PeIlleHnN 3aaY;

— HWCIOJb30BATh MaTeMaTUYeCcKUe 3HAHUSA MIPU pe-
mieHun GU3NUYeCcKuX 3a1a4 (CJa0KeHre BEKTOPOB).

I [MTypviwesa H. C., Cmenanos C. B. ®usnuka. Ba3osbrit
ypoBeHb. 10 KJ1acc: TeTpanb OJad Ja00paTOPHBIX PA0OT K yueo-
aurky H. C. Ilypsrunesoii, H. E. BakeeBckoii, [I. A. Hcae-
Ba. — M.: Ipoda, 2014.
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OcHoBHOI1 Marepuaa. IIpUHINI HE3aBUCUMOCTU
meticTBusaA cul (IPUHIIUI cynepriosunuu). PaBHogelicT-
ByoIasa cuja. [IpuHIUT oTHOcuUTedbHOCTU lanmuies.

HemvoucTpanuu. CIoKeHNe CUJI, HalIPaBJIEHHBIX IO
yrjioM aApyr K apyry. O0beKTs! uz ODY.

Pemenue 3agau Tuna: yupaxkaeraue 7 (2); P. T. saza-
Husa 18, 19.

Ha mom. § 13; yopaskuenue 7 (1).

PEKOMEHOALWW 1A YHUTENA

Kak mpaBmiio, 3HAUNTEILHOIO BHUMAHUA PACCMOTPE-
HUIO IPUHIIUIIOB KJIACCUUYECKOl MEXaHUKN B OCHOBHOII
IIIKOJIe He YIeJISeTCs, XOTs OHU 00CY K IAaI0TC U IIPUMe-
HSIIOTCS IIPU pellleHuu 3agad. [losToMy XOTsA MaTepura
IS yUyaluXcs He SABJISeTCA HOBBIM, HO TEeM He MeHee
TpedyeT IPOPabOTKI.

VYpok 11/11. JlabopatopHas pabota Ne 2
«UccnepoBaHne ABMXKEHUS Tena nopg, encTtenem
NOCTOSIHHOWM cunbI». PelueHne 3apay

Bung nearenbHOCTH yUJaliuxcs:

— HabJogaTh, U3MEPATh U OeJIaTh BHIBOALI B IIPO-
Iecce SKCIepPUMEeHTAJIbHON JeATeILHOCTH];

— HCCJIefOBATH IBUXKEHHE TeJia II0J AeMCTBUEM IIO-
CTOSHHOM CUJIBI;

— SKCIEePUMEHTAJbHO JOKAa3bIiBaTh, UTO IIOJ AEHCT-
BHEM IOCTOSAHHOM CHUJIBI TEJIO ABUMKETCH C IIOCTOSIHHBIM
YCKOPEeHUEeM;

— IPUMEHATHh (OPMYJILI IJIS PacueTa CUJILI YIPYTo-
CTH, CUJIBbI TAMKECTU U CUJILI TPEHUS HPU PeIlleHuu 3a-
mad.

JlaGopaTopHas padoTta.

OcHoBHOIT MaTepuaJ. Pelllenue 3amau Ha pacyeT CHUJI
VIIPYTOCTH, TAMKECTH U TPEeHU.

Pemenne 3agau runa: P. T. saganua 30—32.

Ha pom. Yupasxkuenue 6 (1); P. T. saganusa 26, 29.

PEKOMEHOALMW ONA YHUTENA

B mauasie ypoka nmpoBoguTtcs jsabopaTopHas pabora,
paccuuTaHHasd HA 25 MUH.
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3azauy Ha pacyeT CUJI ydyallluecsd yKe pellajii B OC-
HOBHOM 1mKojsie. OQHAKO B JaHHOM KypCe €CTh BO3MOMK-
HOCTH Ha 0a3e 6ojiee BHICOKOUM MaTeMaTHUUYECKOI IIOJATO-
TOBKHU PeIlaTh 3ala4yd ¢ IPUMEHEeHNEM TPUTOHOMETPU-
YecKUX (PyHKIUHA (HAIIpuMep, 3aJauyul O ABUIKEHUU II0
HaKJOHHOU IITocKocTu). Ha ypoKe ciemyeTr paccMmo-
TpeTh IpuMephI 2 u 3 Ha ¢. 15— 17 paboueit TeTpagu.

VYpox 12/12. PewneHue 3apau.
JlabopaTtopHas pabota Ne 3

«/3yyeHne ABMKEHUS Temna No OKPY>XHOCTU
noA, AencTBUEM CUN TXKECTU U Yrpyroctu»

Bung neAareIbHOCTH yUAITUXCH:

— IPUMEHSATL 3aKOH BCEMUPHOTO TATOTEHUS IJISI Pe-
IeHUs 3a5a4;

— YKCIIePUMEHTAJbHO AOKA3LIBATH CYIIEeCTBOBaHIE
CBA3U MEXKIY PaBHOIENCTBYIOMIEN CHUJ, MEHCTBYIOIIUX
Ha TeJio, U YCKOPeHHeM, KOTOpPOe TeJO IOJydaeT B pe-
3yJabTaTe UX JeHCTBUSI;

— HabJIIOOaTh, U3MEPATh U OeJIaTh BLIBOALI B IIPO-
Iecce sKCIePUMEHTAJIbLHON JeATeIbHOCTH!.

OcHoBHOIT MaTepuai. PelieHue 3a1a4y Ha 3aKOH Bce-
MHUPHOTO TATOTEHUS.

Pemenue 3amau Tuna: ynpasxkaenue 6 (2, 3).

JlabopaTopHas pabora.

Ha gom. § 12, 13 (moBToputs); P. T. saganusa 27, 28.

PEKOMEHOAUWW AN YHUTENA

Ha ypoxke ciaenyer paccmorpers npumep 1 Ha c. 15
paboueii TeTpanu.

VYpok 13/13. PewneHne 3apay

Bung neATeabHOCTH yUaNUXCH:
— OPUMEHATH 3aKOHBI HbIOTOHA IIPU PEIeHUUr 3a-
Iau Ha IBUMKEHIe TeJI IO NelicTBeM HeCKOJbKUX CII.

OcHoBHOIT MaTepuaj. Pelllenve 3asad Ha IpUMeHe-
HUe 3aKO0HOB HBbIOTOHA TIPU PAacCMOTPEHUU ABUIKEHUS
o AeficTBEeM HECKOJIbKUX CHUJI.

Pemrenune 3agau tumna: yupaskaenue 6 (4), yupaskHe-
uue 7 (3, 4%).

Ha gom. P. T. sagauusa 33, 34.
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PEKOMEHOALUWW ONA YHUTENA

Ha ypoxe caenyer paccmorpers mpumep 4 Ha c. 17—
18 paGoueii TeTpanu.

VYpok 14/14. KoHTponbHasa paboTta no teme
«AnHamunka»

Bua neAarebHOCTH y4AIUXCA:

— CHCTeMaTHU3UPOBATh M 0000ITaThL 3HAHUS II0 JUHA-
MUKE;

— IPUMEHATH TOJyUeHHbIe 3HAHUA K PEIeHII0 3a1aY.

PEKOMEHOAUWW 1A YHUTENA

Bapmanur 1

1. Kakyio cuyy HYKHO IIPUJIOKUTH K KOHIIAM IIPOBO-
JIOKU, KecTKOCcThb KoTopoii 200 kH /M, uToOBI pacTaHyTh
eena 0,5 mm?

2. Hatigure paBHOZEMCTBYOIIYIO Tpex cua mo 250 H
KasKkgasi, eCau yIJIbl MeXKAy IIePBOI WM BTOPOM CUJIAMU
W MEeXKJy BTOPOU U TPeThel crujaaMu PaBHBI o 60°.

3. BoeHHbIli TArau, cujia TATH KOTOPOTO Ha KPIOKe
15 kH, cooObiaer mpuiieny ¢ paKeTHOH YCTaHOBKOM
yckopenue 0,5 m/c2. Kakoe ycKkopeHne COOOIIUT 3TOMY
JKe IIPUIeNy TATaY, padBUBAIOINI cury TAru 75 kH?

4. JlepeBAHHBIN OPyCcOK Maccoit 2,5 KI paBHOMEPHO
TAHYT 10 TOPU3OHTAJIBLHOIN HMOBepXHOCTHU. KaKoBa cuiia
TpPEeHUs, MeHcTByoIasa Ha OPYCOK, ecau Koa(hGUIIUEeHT
TpeHus paseu 0,27

Bapuanr 2
1. KakoBa sKeCTKOCTb IIPOBOJIOKM, KOTOPAs O] Iei-
crBueM cuibl 100 H pacrauayaack Ha 1 Mmm?

2. Haiinure paBHOAeHCcTBYIONYIO ABYX cui mo 300 H
Kamkgasi, ecau yroJ me:xay aumu 90°.

3.Cuma 50 H coobmjaer Teny yckopenue 0,8 m/c2.
Kaxasa cua coolIuT aToMy Tely yckopeHue 3,2 m/c2?

4. TpaKTop TpPOTAIIKUJ IO 3eMJje K MECTY IIOCTPOHKU
mocTa cBaio maccoi 20 r. Hatimure KoadpummueHT Tpe-
HUSA, eCJIU cuJia TAru TpaxkTopa 2 kH.
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Omeemui. B.1.1. F = 100 H. 2. R = 500 H.
3.a,=2,5m/c?. 4. F, ~5H.
B.2.1.%=105H/m. 2. R=300v2 H.
3.F,=200H. 4.1~ 0,01.

VYpok 15/15. 3aKoH coxpaHeHs umMnynbca

Bung geaTeIbHOCTH yUANTUXCSH:

— IPUMEHATH MOJeJb 3aMKHYTOM CUCTEMBI K Peaib-
HBIM CHCTEeMAaM;

— IPUMEHATH 3aKOH COXPaHEHUI UMITYJIbCa IIPU pPe-
IIIeHnH’ 3a7a4.

OcHoBHOIT MaTepuaJj. VlaMeHeHNe UMITyJIbca. 3aMK-
HyTas cucTeMa. 3aKOH COXPaHeHUS UMITYJIbCAa.

HdeMmoHcTpamuu. 3aKoH coXpaHeHUA uMItyibca. O0b-
eKT us ODY.

Pemenue 3agau Tuna: ynpaskueuue 8 (1, 2).

Ha mowm. § 14; ynpakuernue 8 (3).

PEKOMEHOALNW ONA YHUTENA

Heobxoagumo ymenuTh ocoboe BHUMaHNE (POPMUPO-
BaHUIO MIPEACTABJIEHUS O TOM, UTO 3aKOH COXPAHEHUS
uMnyiabca — (yHIaMeHTaJIbHBINA 3aKOH nmpupoabl. Ha
IaHHOM ypOKe HeoOXOAMMO elle pas 00paTUThCS K pac-
CMOTPEHUIO MOHATUMN «3aMKHYTasg» U «HE3aMKHYTasd»
cucremMa. BayXHO HOOUTHCA MOHMMAHUS TOTO, UTO IIPU
I[efICTBHH BHEIIHUX CHJI H3MEHEHHNEe HMMIIYJIbCa TeJia
PaBHO MMOYJIbCY CHUJBLI. 3aKOH COXPaHEHUS MMITYJIbca
BBIBOAUTCA TPASUIMOHHO, BAXKXHO OOCYIUTH YCJIOBUS
IIPUMEHEeHUd 3aKOHA COXPaHeHUus UMIIyJibCa K pellle-
HUIO KOHKPETHLIX 3aadu.

Ha ypokxe mesecoobpasHo paccMOTPETh AaJITOPUTM
pellleHus 3axad u mpuMep b Ha c¢. 18—20 paboueii Ter-

pazu.

VYpox 16/16. JlabopatopHas paborta N 4
«UccnepoBaHve ynpyroro U Heynpyroro
CTONKHOBEHUI Ten». PelleHue 3apay

Bun neAaTesrbHOCTH y4AIUXCS:

— Ha0JI0aTh U3MEeHEeHNe UMITYJIbCa TeJl U coXpaHe-
HUEe CYyMMAapHOTO MMITyJIbCa 3aMKHYTOU CUCTEMBI TeJl
Opu yOPyroM U HEYyIPYyTOM B3aMMOIEeHICTBUAX
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— IPUMEHATHh 3aKOH COXPAaHEHU UMIIYJIbCA IPU Pe-
IIeHY 3a4a4;

— HabJmogaThb, U3MEPATh U [IeJIaTh BBIBOALI B IIPO-
Imecce SKCIepUMeHTaJIbHON IeATeJTbHOCTH.

JladopaTopHas padorta.

OcHoBHOIT MaTepuaJj. PerieHue 3amau Ha 3aKOH CO-
XpaHeHUs HMIIyJbca. PaccMoTpeHue yIpyroro u He-
YIIPYTOTO CTOJIKHOBEHUWH TeJ.

Pemenue 3amau tumna: yupaskaenue 8 (4%).

Ha nom. P. T. zagmanusa 35, 36%.

VYpok 17/17. 3aKOH COXpPaHEHUs1 MeXaHU4YeCcKon
3Heprumn

Bupg nesaressHOCTH yIANIUXC:

— CUCTeMaTU3WPOBATh 3HAHUA O (PUBUUECKUX BEJIU-
YMHAaX: MeXaHuuecKasa paboTa, MOTeHI[NaIbHAA U KUHe-
TUYECKasa 9HEPTUT;

— TOPUMEHSATH MOJeJIb 3aMKHYTON KOHCEePBATUBHOM
CHCTEMBI K PeaJbHBIM CHUCTeMaM IIPU OOCY:KIAEHUU BO3-
MOJKHOCTHU IIPUMEHEHUs 3aKOHA COXPAaHEHUS MeXaHU-
YeCKOU DHEPIuu.

OcHoBHOIT MaTepuaJj. MexaHudeckasa pabora. Mexa-
HUYecKas sHeprus. KuHeTwdyecKas W HOTEHIIMAJIbHAS
sHeprusd. Teopema 00 U3MeHEeHUY KMHETYECKOM SHEPTUU.
3aKOH COXPaHEHUA ITOJTHON MEeXaHUUYEeCKOU DHEPTUN.

HdemoncTpanuu. Ilepexon moTeHIIUAJIBHON 9HEPTUU
B KMHETHUYECKYIO 1 oO6paTHO. O0BbeKThI u3 dDY.

Pemenue 3agau Tuna: yupaxkaeaue 9 (1); P. T. saza-
Hue 37.

Ha pom. § 15; yupakuenue 9 (2, 3); npumep 6 Ha
c. 20—21 pabGoueii TeTpagu.

PEKOMEHOAUWW ONA YHUTENA

ITocKkOABKY MOHATHE MEeXaHNYECKO DHEePruu JOoCTAa-
TOYHO (POPMAJIHHO BBOAUTCSA Uepe3 IMOHATHE MeXaHnue-
CKOIl paboThl, HEOOXOAMMO YIAeJUTh 0C000e BHUMAaHUE
MOHATUIO MexaHuuyecKoii sHepruu. CiemyeT o0paTUTH
BHUMAaHIE YUYaIlIXCA HA TO, UTO DHEPTrUd XapaKTepusy-
€T COCTOSIHIE TeJIa W IIPU M3MEHEHUUN COCTOSIHUS M3Me-
HsaeTcsa sHeprusa. C TeopeMoii 00 U3MEHEHUY KUHeTu4Ye-
CKOI SHEPrum ydallecs yike BCTpeuanuch B Kypce (u-
3uKu 9 KJjacca.
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VYpox 18/18. JlabopaTtopHas paboTta Ne 5
«/I3yyeHne 3aKOHa COXpPaHEHUs MeXaHN4YecKom
3Heprumv Npu SencTBUM Ha Temno CUN TAXKECTU

u ynpyroctu». PelueHue 3apgay

Bun neAaTesrbHOCTH yUYAIUXCS:

— Ha0JI0aTh, U3MEPATHb U JeJIaTh BBIBOABI B TIPO-
Imecce 9KCIePUMEHTAIIBHOU AeATeJIbHOCTH;

— CpPaBHUBATH UBMEHEHUE IIOTEHIINAJIbHON SHEepruu
yapyroi gegopMaliuu ¢ IOTeHITUAJIBHON SHEPTUEH I'Py-
3a, BBI3BABIIIETO 3Ty JAe(opMaIinio;

— BBIYUCJIATH MEXaHUYECKYIO PA0OTY Pa3IMYHBIX CIJ;

— IPUMEHATh B3aKOH COXPaHEeHUS MeXaHWYeCKOu
SHEPrUY IPU PEIIeHn’ 3a0aY.

JlaGopaTopHasa padora.

OcHoBHOI1 MaTepuaJi. PerieHue 3aau Ha pacueT Me-
XaHUYEeCKOH paboThl M HA 3aKOH COXPAHEHUS IIOJTHOI
MeXaHUUYeCKOIl 9HePruu.

Pemenue 3amau tuna: yupaxkuaenue 9 (4); P. T. zaza-
Hue 40.

Ha nom. P. T. zagauusa 38, 41.

PEKOMEHOALNW O YHUTENA

B mauase ypoka mesiecoo6pa3Ho IpOBECTHU ITPOBEPOY-
HYI0 paboTy, paccunTanHyio Ha 10 MuH.

MosKkHO MCII0IB30BATh TPEHUPOBOUHBIN TeCcT 2 U3 pa-
Ooueii TeTpaal, pacCUMTAHHBIN Ha 15 MUH.

BapmanTt 1
1. Umnyabc Tejia BhIpaskaeTcs Kak
- -
1)mg 3) ma
= -
2) mv 4) Ft
2. Dopmyay F = MY \oskHO 3aTMCATD HA OCHOBAHUM

t
1) nepBoro 3akona HeroToHna
2) BTOporo 3akoHa HbpoToHa
3) TpeThero 3axkoxna HboToHa
4) 3aKOHa BCEMUPHOTO TATOTEHUS, OTKPLITOr0 Hbio-
TOHOM

3. 3aK0OH COXPaHEeHUA UMIIYJIbCA BBIIOJHIETCS

1) TOIBKO IPU YOPYTUX COyIapeHUIX
2) TOJIBKO IIPY HEYIPYTUX COYIAapPEeHUIX
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3) TOJILKO AJIsI 3aMKHYTBIX CUCTEM TeJl

4) mpu JTIOOBIX YCIOBUSIX

4. Mexanuueckas paboTta — 9TO

1) BeKTOpHAaA (pusuUecKass BeJIMUYMHA, pABHASA IPOU3-
BeIEHUIO CUJIbI, TIePEeMeIleHnsA U KOCUHYyca yIiia MexXIy
STHUMU BEKTOpaMU

2) cranapHaa pusnUecKas BeJIHUYNHA, PaBHAA IIPO-
M3BeJeHNI0 MOYJIell CUJILI U TepeMelle s U KOCUHYyca
yIjia MeKIy STUMU BEKTOpaMu

3) pa3HOCTh KMHETUYECKO! U IOTEHIMaJbHON 9HEP-
TUU TeJia

4) pa3HOCTh MOTEHITUAJIBHON U KMHETUYECKOU dHEp-
TUU TeJia

5. Teopema 06 M3MeHEHUYN KMHETUUECKOI 9HEPTUU CO-
CTOUT B TOM, UTO U3MEeHEeHNEe KNHETUYECKOM SHEPTUH TeJIa

1) npu npAMOJIUHEHHOM IBUKEHNN PaBHO paboTe pas-
HOIEMCTBYIOIell CUJI, NeHCTBYIOIINX HA 9TO TeJIO IPU ero
mepeMeIreHnn

2) npu g060M IepeMelleHun PaBHO paboTe paBHO-
IeHCTBYIOIIE CUJI, JeHACTBYIOIINUX HA 5TO TEJIO IIPU eTo
mepeMeIneHnu

3) mpu JiI000M IIepeMellleHn PABHO pabdoTe CUJIBI Tpe-
HUS, OeHCTBYIOIIe Ha 9TO TEJIO IPU ero IIepeMernieHnu

4) mpu JI000M IIepeMeIlleHur PaBHO pPaboTe CHUJIBI Ts-
YKeCTH, NeHCTBYIOIel Ha TO TeJI0 IIPU eT0 IepeMeIleHN

Bapuanrt 2

1. UMy abC CUJIBI BBIPAXKaeTcsa KaKk

1) mg 3) ma
> -

2) mv 4) Ft

2. IzaMeHeHMEe UMITYJIbCA TeJIa PABHO

1) cymMe mMITyJIBCOB CUJI, TEHCTBYIOIIUX HA 9TO TEJIO

2) npuobperaeMoMy B pesyJbTaTe B3amMOIEHCTBUSA
UMITYJIbCY TeJa

3) UMITYJIBCY TeJia 1O BBanMOIeHCTBU S

4) myJo

3. Ilpu BBIBOZe 3aKOHA COXpaHEHUS WMIYyJbca HC-
IMOJIB3YIOT:

A. mepsrbIii 3akoH HeroToHA.

B. BTOpOII 3akoH Hbl0TOHA.
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HpaBI/IJILHLIM ABJIAETCA OTBET

1) Tonbko A ) uA,ub

2) Tosibko B 4Huan A, au b

4. Mexanunueckas pabora — CKaJsdApHAas BeJUUYNHA,
KoTopasi

1) Bcerga moJiosKuUTEIbHA

2) Bcerma oTpullaTeJIbHA

3) MOJIOKUTENbHA, €CJINU YroJd MeXKIy BeKTOpaMu
CUJIBI U TIePEeMEeIeHNA OCTPBIN, U OTPHUIlATEIbHA, €CJIU
STOT YTOJI TYIIOH

4) oTpurniaTesbHa, €CJAW YroJ MeXKIy BeKTopaMu
CUJIBI U TIEPEeMEeIeHUA OCTPBIN, U MOJIO}KUTEIbHA, €CJIN
STOT YTOJI TYyIOH

5. 3aK0OH cOXpaHEeHUA ITOJHOI MeXaHUUYECKOU sHep-
T'UH BBIMOJIHSIETCS

1) TOIBKO AJIA 3aMKHYTBIX KOHCEPBATUBHBIX CHCTEM
TeJI, MOKOAIINXCA OTHOCUTEJIHHO 3eMJIN

2) TOJIBKO JJIsI 3aMKHYTBIX CUCTEM TeJl

3) TOIBKO AJIA KOHCEPBATUBHBIX CUCTEM TEJ

4) TOJIBKO AJIs 3aMKHYTBIX KOHCEPBATHUBHBIX CHUCTEM
TeJt

Omeemut. B. 1 2.2.2.3.3.4.2.

B.2.1.3.2.1.3.3.4.3.

.1, .2.5.2
1 5

VYpok 19/19. JlabopatopHas pabota N° 6
«CpaBHeHue paboTbl CUMbl C UBMEHEHVEM
KUHETUYEeCKOM SHepruu Tena». PewmeHune 3agay

Bujg meaTebHOCTH yUATITUXC:

— Ha0JI04aTh, U3MEPSATh U AejJaTh BBIBOALI B IIPO-
mecce 9KCIePUMEHTAJIbHON AesATeIbHOCTH;

— cpaBHUBATH 3HaueHUe PabOThI PaBHOAEHCTBYIO-
IIei CuJ, NeMCTBYIOIUX Ha TeJIO, C U3MEeHEeHNEeM ero Ku-
HEeTHUUYECKOIl SHepPIruu;

— IPUMEHATH TeopeMy 00 HM3MEeHEeHHU KHUHeTUYe-
CKOI 9HePruu IIPHU PeIleHn 3agad.

Jla6opaTopHas pab6ora.

OcHoBHOI1 MaTepuaa. Pelllenue 3ama4y Ha IIpUMeHe-
HUe TeOpeMbl 00 U3MEHEHN Y KMHETUUYECKOIl SHEePruu.

Pemenue 3agau Tuna: ynpaxkuenus 9(5); P. T. sana-
Hue 39.

Ha gom. P. T. sagaune 42; tect Ne 3 uz 9DY.
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VYpox 20/20. HeGecHas MexaHuKa

Bua neAaTeIbHOCTH yYAIUXCA:

— IPUMEHATH 3aKOHBI KJACCUUYECKON MeXaHUKHU K
IBUKEHIIO HeOeCHBIX TeJI;

— yCTAHABJMBATH 3aBHUCUMOCTL BHUAA TPACKTOPUU
(OKPYKHOCTB, BJIIUIIC, ITapaboJa, ruiepodosia) oT 3HaUe-
HUS COOOITIEHHOM TeJy CKOPOCTH;

— 00BACHATH 3aKOHBI Keliepa, MpuMeHAsa 3aKOHBI
KJIACCUYECKON MeXaHUKU;

— paccmarpuBaTh OoTKpbiTe Hemnryna u Ilanyrona
KaK JOKas3aTeJbCTBO CIIPABEAJHMBOCTH 3aKOHA BCEMUP-
HOT'O TATOTEHUA.

OcHoBHoI1 MmaTtepuaa. HeGecuasa mexanuka. [[Buixe-
HUe cIIyTHUKOB. KpyroBada ckopocth. Ilapabomunueckas
U runepbosinueckas ckopoctu. O0bsAcHeHMe 1 000011Ie-
HUe 3aKoHOB Kelliepa ¢ TOUKHW 3peHUA KJIACCUUECKOI
mexauuku. OrkpoiTue Henrryra u IlnyTona.

Hemoucrpanmuu. O6beKT s DY,

Pemenue 3amau tuna: ynpasxuenue 10 (1, 2).

Ha gowm. § 16; ynpaxxkuernue 10 (3).

PEKOMEHOALWW ONA YHUTENA

Marepuas JaHHOTO YPOKa II03BOJISIET OCYIIIECTBUTD
UHTerpanuio (GU3NUYEeCKHUX U aCTPOHOMUYECKUX IIPEJ-
craByieHUN yuamuxcs. C IOHATUAMU KPYTroOBOM, THUIIEP-
0oJIMUeCKON 1 mapaboJIMUYecKO CKOPOCTeH ydJalliuecs
3HaKOMSTCS BIIEPBHIE.

VYpox 21/21. bannuctnka

Bung nearensHOCTH yUyaniuxcs:

— paccMaTpuUBaTh ABUKEHNE Tejia IOJ HAelCTBHEM
CILJIBI TSIXKECTH Ha IpuMepe 0alJINCTUKM;

— OPUMEHSATH (PU3NUECKNEe 3aKOHLI K PEIIeHNIO TeX-
HUYECKUX 3aJau: IIOBBIIIeHe 000POHOCIIOCOOHOCTH I'0O-
cyZapcTBa, OCBOeHMEe KOCMHUYECKOT0 IIPOCTPAHCTBA;

— yCTaHABJMUBATh OOIUI XapaKTep 3aK0OHOB, YIIPaB-
JAIMINX OBUMKEHNEM HeOECHBIX TeJ U KOCMUUYECKUX
amnmapaTros.

OcHoBHOI1 MaTepuaJj. BHyTpeHHSAA U BHeENTHAS OaJi-
JuctuiKa. J[BUKeHUe Tesa II0J JefiCTBUeM CUJIBI TAXKe-
ctu. Kocmuueckue ckopocTu.
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Hemoucrpanuu. [[BuKeHmre Teja, OPOIIEHHOTO TOPU-
30HTANbHO. [[BU)KeHUe Tejla, OPOIIEHHOTO MOJ YIJIOM
K ropu3oHTy. O0beKThI 13 DY,

Pemenue 3amau Tuna: yopaxkuenue 11 (1, 2, 4).

Ha mom. § 17; P. T. saganua 44—46.

PEKOMEHOALW ONA YHUTENA

3agaua 0 IBUKEHUH TeJia IIOJ JeMCTBUEM CUJIBI TS-
JKeCTH paccMaTPUBAETCSA Ha mpuMepe Oamaucturu. Ilo-
HATHUS KPYroBoil U mapaboanuecKoil CKOpocTei moayya-
IOT JaJIbHeNIIee pa3BUTNE — BBOIAATCS MOHATUSA KOCMI-
YyecKUX CKopocreii. Heob0xoammo yaeanuTh BHUMAaHIE
(opMUPOBAHUIO Y YUATIIIUXCS IPEICTABIEHUS O TOM, UTO
KJIaccmUuecKas MeXaHWKa MOJKeT OMMCHIBATE ABUIKEHUE
TeJ KaK BOJIM3Y MOBEPXHOCTU 3eMJIM, TaK U B MACIITA-
6ax Kocmoca. B Hauajle ypoKa cjeayeT pPacCMOTPETH
npumeps! 1 u 2 Ha c. 33—35 paboueii TeTpasu.

VYpok 22/22. OcBoeHUe KocMoca

Bun neAaTesrbHOCTH yYAIUXCS:

— OPUMEHATH 3aKOHBI COXPAHEHUA NI 00bICHEHUA
OPUHINIIOB PEAKTUBHOTO ABUKEHU;

— CHCTEeMAaTW3UpPOBATH MHMOPMAIIWIO O POJM HAYY-
HBIX OTKPBITUI 1 PA3BBUTUA TEXHUKU;

— OIleHUBATh ycuexm Poccum B CO3MaHUU PAKETHOM
TeXHUKU ¥ HOKOPEHUA KOCMUYECKOT'O IIPOCTPAHCTBA.

OcHoBHOM MaTepuaJji. PeakTuBHOe nBUKeHUEe. Pake-
Tbl. I3 mCTOPUM KOCMOHABTUKMU.

Hdemoncrpanmuu. PeakTuBHOe nBuiKeHme. Tabamirsr
«PeakTuBHOe gBUMIKeHHE», <«KocMuuecKuii KopalbJb
«BocTok» . O6beKTHI 13 IDY.

Pemenne 3amau tuna: P. T. zaganus 43, 47.

Ha mom. § 18; ympasxkumenue 11 (3, 5); Tect Ne 4
us ODY. IloBTopurh MaTepuas IJIABBI 3, HCIOJb3Ysd
pasgen «OcHoBHOE B ri1aBe 3» u Ha ¢. 82 «MToru paspe-
Ja».

PEKOMEHOAUWW 0N YHUTENA

B mauase ypoxka mesiecoo6pasHo IPOBECTH IIPOBEPOU-
HYI0 paboTy, pacCUUTaHHYIO HA 7 MUH.
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BapuanTt 1

1. HeGecHasa mexaHmMKa — 39TO pasae

1) MexaHUKU, U3YUAIOIUHA IBUKEHMUE TeJl 10 HeOy

2) acTpOHOMUM, U3YUAIOIITUN ABUIKEHNE HEOECHBIX TeJ
HaA OCHOBE IIPUMEHEeHHUs 3aKOHA BCEMUPHOTO TATOTEHUS

3) acTpoHOMMUM, U3YUAIOIIUN TBUKEHIIE NCKYCCTBEH-
HBIX CHIYTHUKOB SeMJIN

4) MexaHUKU, U3yYaONInii ABUKeHre HeOecHOoH cde-
pBI

2. ITepBoii KOCMNYECKOI CKOPOCTHIO HA3BIBAIOT

1) HAaMMEHBIITYIO CKOPOCTH, IPU KOTOPOI TE€JI0 MOYKET
IIPEOoJ0JIETh TPABUTAIIMOHHOE IPUTKEeHEe 3eMIU

2) HaUMEeHbIITYI0 CKOPOCTh, IIPU KOTOPOM TEJI0 MOKET
B3JIETETh HaJ IIOBEePXHOCTHIO 3eMJIN

3) HAaUMEHBIITYI0 CKOPOCTbh, IIPU KOTOPOM TEJIO MOKET
CTATh CIIYTHUKOM 3eMJIu

4) MaKCUMAaJbHYI0 CKOPOCTh, KOTOPYIO pasBUBAJU
TIepBbIe PAKEThI-HOCUTEIU

3. BuyTpeHHsas 0alanCTUKA U3ydaeT IBUKeHe cHA-
pPAIOB

1) B npegenax ComHeUHO CUCTEMbI

2) BHYTPH BO3AYIITHON 000JIOUYKY 3eMJIN

3) BHYTpH CTBOJIA OPYAUA

4) B 3aKPBITHIX [TOMEIIEHUSIX

Bapuanr 2

1. BannucTuka — 9TO HayKa o

1) nBU)KeHUU CHAPAIOB

2) IBUKeHUU CHAPALA BHYTPU CTBOJIA OPY AU

3) IBUKEeHUU HEeyIIPaBJISIEeMOT0 CHapAIa

4) IBMKeHUU TAHIIYIOIINX Ha 0aJry Jirogeit

2. CropocTb, IIpU KOTOPO# CIIyTHUK Bpalaercs BO-
KPYT ILJIaHEeTHI 10 KPYToBOii opOuTe, HA3BIBAIOT

1) opOuTanbHONA

2) craproBOi

3) Kpyrosoii

4) yrioBoii

3. JlJisg MeKIJIaHeTHBIX IT0JIETOB PaKeTa JOoJKHA pas-
BUBATb CKOPOCTH

1) MeHBITYI0, YeM BTOpPasa KOCMUYECKasa

2) paBHYIO IePBOIl KOCMUYECKOI1
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3) KaK MUHUMYM BTOPYIO KOCMUYECKYIO

4) cBepX3BYKOBYIO

Omeemut. B. 1. 1. 2. 2. 3. 3. 3.
B.2.1.1.2.3.3.3.

Marepuaj ypoKa JeMOHCTPUPYET IPpUMeHeHe 3aKO0-
HA COXPaHEHUS UMITYJIbCa JJisd 00'bsICHEHUA PeaKTUBHO-
ro au:keHus. Ocoboe BHUMaHUE Ha YPOKe HEOOXOTUMO
YAEeJUTHb BOIPOCAM PAa3BUTUS KOCMOHABTUKU, IIOJUEPK-
HYB MCTOPUUYECKYIO POJIb POCCUUCKUX YUEHBIX, KOH-
CTPYKTOPOB U JIETUMKOB-KOCMOHABTOB.

VYpok 23/23. KoHTponbHas pabota
no Teme «Knaccnyeckas mexaHuka»

Bung neATeabHOCTH yUaNUXCH:
— IPUMEHATH HNOJYyUYeHHBbIe 3HAHUA K PEIIeHUI0 3a-
mad.

PEKOMEHOAUWW AN YHUTENA

BapuanTr 1

1. Camouer, nposeres 400 KM Ha ceBep, II0 METeO-
YCJIOBUAM MOBEPHYJ HA 3alaj W IPOJeTel STUM Kyp-
com erte 300 km. KakoBBI TyTh ¥ MOAYJIb T€PEMEIeHU A
camoJiera?

2. IInaBHO Tporasick ¢ MecTa, TuMy3uH 3a 10 ¢ mpuroob-
peraer ckopocts 0,6 M/c. Uepes Kakoe BpeMs ¢ HAUaIa
OBUKEHUS OH OyeT IBUTaThCs CO CKOPOCThIO 3 M/c?

3. Bo cKoIbKO pas ciie[yeT yBeJUUYNUTHh HAYATIBHYIO
CKOPOCTH TeJjia, OPOIIEeHHOT0 BEPTUKAJIbHO BBEPX, UTO-
O0bl MaxKcHMaJibHas BBICOTA MIOJBbEMa YBEIWYUJIACH B
4 paza?

4. Crapaz maccoii m,, JeTAIIUHA O CKOPOCTRIO U, Ta-
paJLIIeILHO pesbcaM, yAapsaeT B HEMOABUIKHO CTOAIIYIO
Ha peJibcax ILIAT(OPMY C IECKOM MAaccoi m, U 3acTpe-
BaeT B ItecKe. KaKyo CKOPOCTE v, IIOCJIe 3TOr'0 IpHuobpe-
TeT maatdopma?

5. Teso maccoit 500 r GpoIIeHO BEPTUKATIHLHO BBEPX
¢ HaYaJbHOU cKopocThbio 4 M/c. Kakymo padoTy coBep-
IINJIa CUJIA TSMKECTU IMIPU Mo beMe Tejla Ha MaKCUMaJIb-
Hyi0 BhIcoTy? UemMy paBHO M3MEHEHNE KHHETHUYECKON
U IIOTEeHIINAJIBLHOM SHepruu Teaa?
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Bapuanr 2

1. Kyprepy o00BACHUIN, KaK IIOIACTb K KJIMWEHTY:
«IIpoiiments fBa KBapTajga npaMo 1o mpocrekTy Crpou-
Teseii, 3aTeM MOBepHeIbL HampaBo Ha yiauity Tpyna
U IPOUJEIb IO Hel ellle UeThIpe KBaprajia». KaKoBHI
IIyTh U MOAYJIb IIEPEMEIeHNA Kypbepa 10 OIMUCAHHOMY
MapIIPYyTy, €CJIU JINHA Ka'KJOTO0 KBapTajia COCTABJIAET:
Ha npocnekTe Crpoureneir — 150 m, ma yauiie Tpymsa —
100 m?

2. Ilpu ymape cHapsaza mo OpoHe ero yCKOpeHUe COo-
crasaser 200 m/c2. Cumras ABUMKEHHE CHAPALA IIPU
yIape paBHOYCKOPEHHBIM, OTIPEIEINTE, CKOJIbKO BpemMe-
HU IJIUJICA yIAP, €CJIN CHAPAM IoAJIeTe] K OPOHE CO CKO-
pocthbio 10 m/c.

3. Bo CKOJIBKO pa3 yBeIUUYUTCSA MaKCUMaJIbHAas BBICO-
Ta moA’beMa TeJjla, eCJIU YBeJIUUNTDH B 3 pa3a HAYAJIbLHYIO
CKOPOCTH TeJjia, OPOIIeHHOTO BePTUKAJIHLHO BBEPX ?

4. Ha nmatgopmy maccoii 0,8 T, paBHOMEPHO JABUKY-
IITYIOCS II0 TOPU30HTAJIBRHOMY ITYTH CO CKOpocThio 0,2 M/c,
moMecTuJu cBepxy rpys maccoii 0,2 T. C Kakoil CKOpo-
CTBIO IIOCJIE STOT'O CTaJIa ABUTAThCA miaTdopma?

5. HaiignTe KUHETUUYECKYIO 1 IOTEHI[UAJIbHYIO 9HEP-
THUIO TeJa Maccoi 3 KI', CBOOOTHO IMagaroIero ¢ BhICOTEI
5 M, KOrZla OHO OKaKeTCs B 2 M OT IIOBEPXHOCTU 3€MJIN.

Omeemut. B.1.1. 1= 700 xm; s =500 kM. 2. ¢t = 50 c.

mv;
3.B2paza.4.v, = .5.A=—-4]x;
p 2 my +my A
AE, =—4 Tx; AE_= 4 Jx.

=

B.2.1./=700m; s=500m. 2. ¢ =0,05c.
3.B 3 pasa. 4.v,=0,16 m/c. 5. E_ = 90 [Isx;
E_=60 Ix.



Monexynapnana pmauka (34 v)

OCHOBbI MONEKYNSAPHO-KNHETUYECKOW
Teopumn cTpoeHns Belectsa (3 u)

Ilens usyuenusa maHHON TeMbl — chOPMUPOBATH
Yy yUaliuxcs IIpeacTaBIeHnA O CTPOEHUN BellecTBa, Xa-
paKTepe OBU)KEHUS U B3aUMOJEMCTBUSA YACTUIL, U3 KO-
TOPBIX COCTOSAT BelljecTBa. BasKHO, YTOOBI yUuaIuecs II1o-
HSJIN, YTO IIPEACTaBJIEHUA O JUCKPETHOM CTPOEHUU Be-
IecTBa IIOSBUJIUCH eIlle B APEeBHOCTU, OMHAKO 3THU
IPEeACTABJIEHUS OOJI0e BPeMs OCTABaJINCh I'MIIOTE30ii.
OHU HIpPeBPaATUINCH B MOJEKYJIAPHO-KMHETUIECKYIO Te-
OpUIO IIOCJIe TOr0o, KaK ObLJIO JaHO TeopeTmueckKoe 000-
CHOBAaHME JVMCKPETHOI'O CTPOEHUS BeIlleCTBA 1 IOJYUYEHO
ero sKCIIePpUMEeHTAJbHOE IIOATBEPIKICHHE.

ITpu usyuyeHuu TeMbI IIOCIE€L0BATEILHO (DOPMUPYIOT-
Cs 3HAHUA OCHOBHBIX IIOJIOMKEHUI MOJEKYJIAPHO-KIHe-
TUUYECKOM TEeOPUH U SKCIEPHUMEHTAJbHBIX (PaKTOB, HUX
noaTBep:kAamninx. OCHOBOI M3ydYeHUs MaTepuajia IB-
JIIeTCs DKCIIEPUMEHT KaK AeMOHCTPAI[MOHHLINA, Tak U
YVUEeHHUUYECKUI. YUaIluMCsa JeMOHCTPUPYETCI O0BACHI-
TeJbHasA POJb (PU3WUYECKON TeopUU: 3HAHUA TEOPHUU
CTPOEHUS BeIllecTBa IPUMEHSIOTC AJId 00bACHEeHU A He-
KOTOPBLIX CBOMCTB Ira30B, KHUIKOCTEH M TBEPABIX TeJ.
Becbma ymMecTHO Hpu H3y4YeHUU MAaTepHaia 00CYAUTH
TaKWe MeTOH0JIOTHYEeCKIe BOIIPOCHI, KaK POJIb HabJIIome-
HUII M HAYYHBIX T'MIIOTE3 B CTAHOBJIEHUN TEOPUH, IOSC-
HUTH yYalllIMCs, UTO, OIKChIBAs CTPOEHUE I'a30B, JKU/I-
KOCTel U TBepPABIX TeJI, Mbl CO3[jaeM UX MbICJIEHHBIE MO-
Iesu.

ITpu paccmoTpeHn TaKHUX BOIPOCOB, KAaK Macca MO-
JIeKyJI, IBUKeHUe 1 CKOPOCTh ABUKEHUA MOJIEKYJI, B3a-
UMOJeCTBYEe MeMAY MOJIEKYJaMu, CYIIeCTBYeT BO3-
MOKHOCTD OIIOPLI HA 3HAHUSA, IOJYUYEHHBIE YUAIMMUCS
B OCHOBHOI mikoJie. Tak, UM y:Ke M3BECTHBI MOHATUSA
CKOPOCTH, MaCChl, B3BANMO/JEHCTBUA, CUJIbI, 1 OTUMH II0-
HATUSAMYA MOYXHO 1 HEOOXOAMMO OIIePHUPOBATh.
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Pe3synbratbl 0Oy4eHMs

Ha ypoéne 3anomunanus

Hasvieameu:

— (pusBUUYeCKUe BeJIUUYNHBI U UX YCJIOBHBLIE 0003HAUE-
HUA: OTHOCUTeJIbHAsA MOJeKyJaapHas macca (M), mo-
asapuasa Mmacca (M), koaudyecTBO BeltiecTBa (V), KOHIIEHT-
panua moJiekyJ (n), mocrosauHasa Jlommmunara (L), mocTo-
arHaa Asoraapo (N ,);

— EeOWHUIBl 9TUX BEJUYUH: KI/MOJb, MOJb, M 3,
MOJIb 1]

— TOPAJOK: Pa3MePOB U MAcChl MOJIEKYJI, UKCJIa MO-
JIEKYJI B eIUHUIEe 00heMa;

— MeTOoAbI U3yUeHus PU3UUYeCKUX SBJICHUI: HaGJIIO-
IeHUre, SKCIEePUMEHT, TeOpUs, BBIABUIKEHUNE TUIIOTEe3,
MOJieJINPOBaHUE.

Bocnpouszgodumbu:

— HCTOpUYECKNEe CBeJeHUs O Pa3BUTUU BIIJIANO0B
Ha CTPOEHUeE BeIleCTBAa;

— ompefieJIeHNA MOHATUN: MaKPOCKOIIMYECKasa CUC-
TeMa, IapaMeTpPhl COCTOAHUA MaKPOCKOIIUYECKOU Ccuc-
TeMBbI, OTHOCUTEJIbHAs MOJIEKYJAPHAsA Macca, MOJAP-
Hasg Macca, KOJIMYECTBO BeIleCTBA, KOHIIEHTPAIlUs
MOJIeKyJI, mocToAaHHaA JlomMuara, mocrosHHas ABo-
ragpo, CPpegHUM KBaapaT CKOPOCTH MOJEKYJI, auddy-
3Ud;

— (opMyJIBI: OTHOCUTEJIBHON MOJIEKYJIAPHON Mac-
CBI, KOJIMYECTBA BeIleCTBA, KOHI[EHTPAINY MOJIEKYJI;

— OCHOBHBIE TOJIO}KEHUS MOJIEKYJIAPHO-KMHETUYe-
CKOU TEeOpuu.

Onucvieams:

— OPOYHOBCKOE ABUKEHUE;

— aBjieHue 1uPysnu;

— ombIT IlITepHa;

— rpaduK paclpeaejieHIsa MOJIEKYJ IO CKOPOCTAM;

— XapaKTep B3aMMOJIENCTBUA MOJIEKYJI BEIIIECTBA;

— rpadUK 3aBUCUMOCTU CHJIBI MEKMOJIEKYJIAPHOTO
B3aMMOJIEMICTBUSA OT PACCTOAHUA MEXKAY MOJEKyJaMu
(aromamn);

— cmoco0bl M3MEepeHUs MacChl U PasMepoB MoJie-
KYJI.
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Ha ypoéne nonumanusn

ITpusodumuv npumepuol:
— SABJIEHUH, TMOATBEPKIAIONTINX OCHOBHBIE TIOJIOKE-
HUS MOJIEKYJISAPHO-KUHETUUECKOUN TeOPUN.

Ob6ssacHamo:

— CYIIJHOCTh TEPMOAMHAMNYECKOI'0 M CTATHUCTUYE-
CKOT'0 METOJOB M3YUEHUS MAKPOCKOINNUYECKUX CHCTEM,
UX pasjinure U JOIOJHUTEILHOCTD;

— Pe3yJabTATHI OIBLITOB, JOKA3LIBAIOIIMX OCHOBHBIE
HOJIOYKEHIUI MOJEKYJISIPHO-KMHEeTUYEeCKON TeOpun;

— pesyasrarsl onbiTa IllTepHa;

— OTJINYME HOHATUA CPEJHEN CKOPOCTU TEeILIOBOIO
OBUIKEHUS MOJIEKYJI OT IIOHSATHS CPenHell CKOPOCTU
OBUKEHUS MaTePUAIbHONA TOUKN;

— IPUPOLY MEKMOJIEKYJIAPHOIO0 B3aMMOEHCTBUA;

— rpauK 3aBUCHUMOCTHU CHUJIbl MEXXMOJIEKYJIAPHOIO
B3aMMOJENCTBUS OT PACCTOAHHUA MEXKIAY MOJEKYJIaMU
(aTomamu).

Ha ypoéHe npumeHeHUA 6 MUNULHbLX CUMYQ-
yuax

Ymemu:

— 0000111aTh HA SMOUPUUECKOM YPOBHE Pe3yabTaThl
HAOJIIOMaeMbIX SKCIIEPUMEHTOB U CTPOUTH WUHIYKTUB-
HbIe BBIBOJBI;

— CTPOUTH AeAYKTUBHbIE BHIBOABI, IPUMEHAS IIOJIY-
YeHHBbIEe 3HAHUA K PEIeHNI0 KaUeCTBeHHbBIX 3a1ay.

IIpumenamu:

— U3yUYeHHbIe 3aBUCUMOCTHU K DPEIIeHUIO0 BBIUNCIIN-
TeJIbHBIX 3a1a4;

— IOJIyYeHHbIEe 3HAHUA AJA O00bACHEHUSA SBJICHUH,
HabJII0JaeMBbIX B IIDUPOJie U B OBITY.

Ha ypoéne npumenHeHua 6 HeCmaHOAPMHBLX
cumyayuax

Oob6obwamu:
— TIOJIyUYeHHBbIe TTPU U3YUYEeHUHN TeMbl 3HAHUA, TIPe.-
CTaBJATH UX B CTPYKTYPUPOBAHHOM BU/IE.
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NoypouHoe nnaHupoBaHue

Ne

ypoka Tema ypoxra

1/24 | MakpocKoIruecKas CUCTeMAa 1 XapaKTePUCTUKU
ee COCTOAHUA. ATOMBI M MOJIEKYJIBI, IX XapaKTe-
PHUCTUKHI

2/25 | [BuxxeHue MmoJieKyJi. OIIBITHOE OLIpeleIeHIIe
CKOPOCTel JBUKeHUI MOJIEKY T

3/26 | BzaumopeiicTBUe MOJIEKYJI U aTOMOB

VYpok 1/24. Makpockonnyeckas cmcrema
M XapaKTEPUCTUKMN €e COCTOSIHUS.
ATOMbI N MONEKYIbl, UX XapaKTepUCcTnKn

Bujg mearensHOCTH yUANUXC:

— JaBaTh OIIPeAe IeHN s IIOHATHH : MAKPOCKOIIUeCcKasd
crucTeMa, IapaMeTpPbl COCTOAHHUS MAKPOCKOIIMYECKOI
CHUCTEMBI, OTHOCHUTEJIbHAA MOJIEKYJIApHasd Macca, MO-
JdApHasd MaccCa, KOJHNYEeCTBO BellleCTBa, IIOCTOAHHAA
JlomMugra, mocToaHHaA ABOragpo;

— IPUBOAUTHL IIPUMEPHI ABJEHUMN, IIOATBEPIKIAI0-
X OCHOBHBIE IIOJIOYKEHNS MOJEKYJIAPHO-KMHeTHYe-
CKOIi Teopum;

— OO'BSCHATH PEe3yJIbTaThl ONBITOB, HOKA3bIBAIOIIINX
OCHOBHBEBIE IIOJIOKEHUdA MOJIeHYJIHpHO'I{HHeTI/I‘IeCHOﬁ
TEOPUH;

— OO'BACHATL CYIHOCTh TEPMOIUHAMUYECKOrO0 U
CTATHUCTHUUYECKOI'0 METOJ0B M3yUYeHUS MAKPOCKOIIHYe-
CKHUX CHUCTEM, UX pa3jinuue 1 JOIIOJITHNTEJIBHOCTb.

OcHoBHOIT MaTepuaj. MaKpocKomuyecKasa CHUCTeMA.
CocTossHME MaKPOCKONMUYECKOU cucTeMbl. IlapaMeTpbl
coctoaHuA. TepMOAVMHAMUYECKUA M CTATHUCTUUYECKUN
MEeTOAbl U3YUYEHUA MAKPOCKOITMYECKUX CUCTEM.

OCHOBHBIE TIOJIOMKEHUSA MOJIEKYJISAPHO-KMHETUYECKON
Teopumr. BamIAAbl ApeBHETPEUYECKUX MBICIUTEJIEd Ha
CTpOEHIE BeIlecTBa. JKCIepUMeHTAJIbHbIe 000CHOBA-
HUA CYIIeCTBOBAHUA MOJIEKYJ M aTOMOB. Pasmepnl u
macca MoJeKkyJa. OTHOCUTeSbHAA MOJIEKYJIAPHAA Macca.
KosnnuectBo BemectBa. MosisipHas macca. KoHienTpa-
nua moJiekyJa. Ilocroannaa Jlomvmuara. IlocrosanHas
AsBorazpo.
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Hemoucrpamuu. OObITHI, HOKA3bIBAOINNE AUCKPET-
HOe CTPOEHNe BelllecTBa, (pororpadpuu MoJIeKyJ Opratu-
yecKux coequHeHn. O0beKThI 13 ODY.

Pemenue 3amau tuna: ynpakaHenue 13 (2—4) unnm
P.T. zamgaaua 49—52.

Ha nom. § 19, 20; P. T. zaganusa 53, 55, 56.

PEKOMEHOALNW ONA YHUTENA

ITockoabKYy Ha JaHHOM ypPOKe HAaUMHAETCA U3yUYeHUe
GoJibIIIOTO pasaesia GUINKU, I1eJiIecO00pPa3Ho ITPOBOAUTDH
ero B hopme JIeKITUU ¢ djieMeHTaMu Oecenbl. IIpu sTom
OCYIIIECTBIAAITCA KaK BHYTPUIIPEIMETHbIE CBA3U (OII0-
pPa Ha 3HaAHUS, IIOJYUYEHHBIE YYaIllMMMCS B OCHOBHOI
IIKOJIe), TaK M MeKIIpeJMeTHbIe CBA3M (Oolopa Ha 3Ha-
HUsA, IIOJIyUYeHHbIe IPU ndyueHnuu xumun). Hecmorpsa ma
TO UTO HA YpPOKe paccMaTpUBaeTCs MHOIO IIOHATHIH,
HOBBIMHU [JIsI YYAIUXCS SIBJAAIOTCS IIOHATHUSA: MaKpO-
CKOIIMYEeCKAasl CHUCTeMa, COCTOSAHNE MAaKPOCKOIMYECKO
CUCTeMBbI, IIapaMeTpPbl COCTOAHHUSA, TepPMOAUHAMUYE-
CKMI U CTAaTUCTUUYECKUII METOJIbI ONNCAHUSA COCTOAHUA
U CBOMCTB MaKPOCKONMUYECKHUX cuCTeM. Bce ocTaiabHBIE
MOHATUA YK€ M3BECTHBI YUalllMMCsA U JUIIL IIOBTOPS-
IOTCA W PACHINPAIOTCA HA yPOKe.

O6cy:xaas MeTOObl N3YUYEHHUsI CBOMCTB MaKpPOCKOIIN-
YeCKUX CHUCTEM, CJIeAyeT OTMETUTL UX OCOOEHHOCTU U
crenmu(UKy, a TaKKe TOTUYEPKHYTh B3AUMOCBA3b METO-
IOB U X B3aMMOJIOIIOJTHAEMOCTb.

ITpu usyveHun xapaKTePUCTUK MOJIEKYJ X aTOMOB,
3aBUCHUMOCTEH MeKAy HUMH M XapaKTepUCTUKaMU
BelllecTBa [JisA 3aKpelJjeHus 3HAHUKN IejiecooOopasHo
BBINOJIHUTH 3aJaHUA U3 yuyeOHUKa uam paboueii Ter-
panu.

Ha ypoBke caenyetr paccmorperh npumepbl 1—3 Ha
c. 38—39 paboueii TeTpagu.

VYpoxk 2/25. IBu>KeHne Mmonekyn.
OnbITHOE onpeaeneHne CKopocrTen
OBVKEHUNS MoneKy’

Bun neAaTesrbHOCTH yYAIIUXCS:
— JlaBaTh ompenesieHUe ABJeHUA AupPy3un, MOHA-
TUA CpeHero KBajgpara CKOPOCTU MOJIEKYT;
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— onmchIBaTh OPOYHOBCKOE NBUKEHUE, SBJIeHUE TUd-
dysuu, ouwit IllTepHa, rpadukr pacmpeneseHUd MOJe-
KYJI 10 CKOPOCTSM;

— 00'bsACHATH pedyabraThl onbiTa [IlTepHa.

OcnoBHoIt maTepuaa. [ludpdysua. Ckopocts nuddy-
sun. BpoyHOBcKOe nBu:xkeHme. Teopusi GPOYHOBCKOTO
nemxenusd. Oneit IlITepHa. Pacupeneienue MOJIEKYJI IO
cxkopoctaM. CpenHsas KBagpaTHUUHas CKOPOCTh U CPe-
HUM KBaApaT CKOPOCTH ABUIKEHUSA MOJEKYJI.

Hdemoncrpanuu. [{uddysua :xugkocteir u razos. Mo-
IeJib OpoyHOBCKOTO aABmkeHusi. Moaens onbiTa IllTepHa.
Tabaunsl « BpoyHoBcKoe nBu:kenue. [uddysudr», «Om-
peneiieHue CKOpocTel MOJIeKya». O0beKThI u3 DY,

Pemrenue 3amau tumna: ynpakuaenue 15.

Ha pom. § 21, 22; yupakuenue 14; P. T. zamanusa
59—63.

PEKOMEHOALUWW ONA YHUTENA

Takue aBieHus, Kaxk quhdysuda 1 6POYHOBCKOE IBU-
"KeHWe, XOPOIIIO M3BECTHHI YUAIITUMCS, II03TOMY OHU I10-
BTOPAIOTCA B mIpoItecce 6ecenbl. HoBeIM MaTepuasiom Iiis
yJammxca ABJIAITCA 3aKOHOMEPHOCTH OPOYHOBCKOTO
IBUKEHUS, OHU PaCCMaTPUBAIOTCSA HA KadueCTBEHHOM
ypoBHe. Cienyer o6paTuTh BHUMaHUe yUaIllluXca Ha JIO-
TUKY U3YYEHUSA MOJIEKYJIAPHOTO ABUIKEHUA U COOTHECTH
ee C IIUKJIOM Hay4YHOTO IT03HaHUA B (pusuke. IIpu usyue-
Huu omnbITa IlITepHa Ba*KHO OOpaTUTH BHUMAaHMUE Ha €To
posb B pa3BUTHUU (U3WUECKOU HayKU Kak (pyHIaMeH-
TajabHOTO ombITa. IlesecoobpasHO CyTh ONBITA PacCMO-
TPeTh Ha €ro MOJEJIV, UCIOJb3ysA AJA 9TOro Ipubdop
«Bpamaromiuiicsas OUCK ¢ IpUHALIEKHOCTAMI». OueHb
Ba’KHBIM B METOJOJIOTUYECKOM IIJIaHe SABJISETCA BOIIPOC
0 pacupeneeHUU MOJEKYJI ITo ckopocTaM. Heobxogumo,
4TOOBI yUalliecs NOHAJNU, BO-IIEPBBIX, UTO paclIipejeJie-
HUEe — 3TO 3aKOH, KOTOPOMY HOJUUHSAETCS IBUXKEHUE
MOJIEKYJI, ¥, BO-BTOPBIX, UYTO DTOT 3aKOH CTATUCTUYECKUI
U CIIPaBEJINB JJIA OOJIBIIIOTO YMCJIa YACTHUII.

VYpoxk 3/26. Bzaumopencreue Monekyn n atToMoB

Bung nearensHOCTH yualuxcs:
— OIIHMCHLIBATH XapaKTep B3aWMOIEMCTBUA MOJIEKY.JI
BeIIleCcTBA;
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— 00BACHATDL I‘pa(l)I/IK 3aBHCHMOCTH CUJIBI ME€XXMOJIe-
KYJIAPHOTO B3aHMO,Z[efICTBHH OT PpacCToAHUA MEeXay
IODeHTpaMu aTOMOB.

OcHoBHOI1 MaTepuaa. CUIbl B3BAUMOAEUCTBUA MEMKIY
MOJIeKyJIaMHU 1 aroMaMu. [Ipupoga MeXKMOJEeKyJIAPHO-
ro B3aumozercTBuA. I'paduK 3aBUCUMOCTU CHUJIBI
MEKMOJIEKYJIAPHOTO B3aMMOJIEMCTBUS OT PACCTOSHUS
MeKIy IleHTpaMu aToMoB. IloTeHIuagbHas SHEPrus
B3auMoAecTBUA MoyieKya*l. T'papk 3aBUCHMOCTH II0-
TeHIINAJILHON 9HePTUU B3aUMOIENCTBUSA aTOMOB OT pac-
CTOAHUSA MEXXIY HUMU .

Hdemoucrpamuu. ObITHI, JOKa3bIBAIOIINE CYIIIECTBO-
BaHMUe MeXMOJICKYJAPHOTo B3aumonaeiicTBusa. OOBEeKT
us ODY.

Pemenue 3amau Tuna: ynpakuaenue 16.

Ha nom. § 23; P. T. saganusa 64, 65; rect Ne 5 uz 9DY.

PEKOMEHOALNW ONA YHUTENA

BsaumopnericTBue Mexkay MOJIEKYJIAMU YUaIITIMUCS
M3y4aJioCh B OCHOBHOM IITKOJIE, II09TOMY MaTepuaJ IIOBTO-
pseTrcsa B mporiecce 6ecenbl. HOBBIM 11 HUX ABJIAIOTCS:
BOIIPOC O IPUPOJe MEXMOJIEKYJJIAPHOTO B3aMOIENCTBU S
U rpauKMU 3aBUCUMOCTHU CHUJIBI U IIOTEHITMAJIbHOI SHEP-
TUM MEXXMOJIEKYJIAPHOrO B3aMMOJEHMCTBUA OT PACCTOS-
HUA MEeKIY [eHTpaMu aTOMOB. 3yueHue rpa)uka 3aBu-
cumocTu E (r) He aBiAeTca 00A3aTeIbHBIM, OH aHAIU3H-
PYyeTcs TP COOTBETCTBYIOIEN ITIOTOTOBKE YUAIITUXCA.

B konIle ypoka 1esecoo6pasHo IPOBECTU MIPOBEPOU-
HYI0 paboTy, paccCUnTaHHYIO Ha 5 MuH. MOKHO HUCIIOJIb-
30BaTh TPEHUPOBOUHBIN TecT 3 m3 paboueil Terpanu,
paccumTaHHBLIA Ha 15 MuH.

BapuanTr 1

1. Yo Ha3BIBAIOT KOJUUYECTBOM BelllecTBa?

1) maccy BelriecTBa

2) MOJIAPHYIO Maccy BelllecTBa

3) OTHOIIIEHNE YKCJIa aTOMOB UJI MOJIEKYJI B JaHHOM
TeJjie K IIOCTOSTHHOM ABOTaapo

4) yrcJio MOJIeKYJI B JaHHOM TeJje

1 3Be3mOUYKO#l MOMeUeH MaTepual, IIOMeIleHHLINA B Pyopu-
Ky «3a cTpaHUIIaMU YUeOHUKA» .
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2. KakoBa eguHNIlA MOJAPHONA MacChl?

1) xr 3) monp !

2) MoJib 4) KT /MOJIb

3. ITo KakKo#l opMyJie PACCUUTHIBAETCS IIOCTOSIHHAA
AsBoraapo?

N
DN,=37 BN, ="
2)NA=% 4) N, =mv

4. Kakoe KOJINYECTBO BEIECTBA COAEPIKUTCA B 54 T
ATIOMUHUA?

1) 2103 moap 3) 27 moab

2) 2 moub 4) 54 moib

5. Tpu muauuApa U3 AJOMHUHHSA, MEeOUW U CBUHIIA
UMeIOT OAUHAKOBYIO Maccy. KoimuecTBO BeliecTBa, Co-
IepsKaleecs B IUJINHAPAX,

1) omuHAKOBO

2) HauOboJIbIllee B A IIOMUHIEBOM

3) HauboJIbIlIee B MEHOM

4) HanboJbIlIee B CBUHIIOBOM

Bapuanr 2

1. YTo HA3BIBAIOT MOJIPHOI Maccoii?

1) KoImuecTBO BelllecTBa

2) 41CcI0 MOJIEKYJI B TaHHOM TeJie

3) maccy Tesa

4) maccy 1 MoJIb BeliecTBa

2. KakoBa equHMIla IIOCTOAHHON ABoraapo?

1) mosb 3) Kr/MOJIb

2) mosp 1 4) KT * MOJIb

3. ITo xakoii (hopmysie pacCUNUTHIBAETCA KOJMUUECTBO
BelrecTBa?

_ N _ Na
DY=, V=N
m
2)V=N—A 4)v=mNA

4. Kaxkoe KoJIMYecTBO BelecTBa comepskuTca B 120 v
KaJIbIusa?

1) 3103 moap 3) 40 moab

2) 120 mous 4) 3 MmoJIb
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5. KosmuecTBO BelliecTBa, cojiepiKaliieeca B TpeX Iu-
JUHAPaxX — U3 aJIOMUHUA, MeIU U CBUHIIA, ONUHAKOBO.
Macca muirnaIpOB

1) ogmaaKOBaA

2) HauboabIIIasa y aJJIOMIHIEBOTO

3) HauboabIIaag y MEJHOTO

4) HaubosbIIasd y CBUHIIOBOT'O

Omeemut. B.1.1.3. 2. 4. 3.3.4.2.5. 2.
B.2.1.4.2.2.3.1.4.4.5.4.



OCHOBHbIe NOHATUA
M 3aKOHbl TepPMOAUHAMMKM (6 4)

Ilens m3ydveHMA HaHHON TeMbl — CHOPMUPOBATH
Yy yYalIuXcs IIpecTaBIeHe O TEDMOJUHAMUYECKOM Me-
TOJe U3yUeHUs MaKPOCKOINUECKUX cucTeM. Taxme 1o-
HATUA, KaK TeIJIOBOe ABUKeHUe, TeIlJIOBOe PaBHOBecCHeE,
TeMIepaTrypa, BHYTPEHHAA SHEPrUus, KOJINYECTBO TEILIO0-
ThI, paboTa B TEPMOAUHAMMUKE, TIEPBBIN 3aKOH TEPMOIU-
HaMUKM, U3yJaJINCh B OCHOBHOMH IIIKOJIE, II09TOMY 37€eCh
OHU TOBTOPSAIOTCH, PACIIUPAIOTCA M B3aKPEIIAIOTCH.
HoBeiM MaTepuasoMm s yIauuXCcsa ABIAIOTCA IIOHATHE
HeoOpaTUMOCTU M BTOPOU 3aKOHBI TEPMOAMHAMUKH.

ITpn n3yyeHmm TeMbI YCTAaHABIMBAETCA CBA3b MEXXKIY
TEPMOAMHAMUYECKUM U CTATUCTUUECKUM METOITaMU OITH-
CaHUs CBOMCTB MaKPOCKOIIMYECKUX cucteM. Tak, moud-
TUA TEMIEPATyPhl ¥ BHYTPEHHEN SHEPTUU paccMaTpUBa-
IOTCA U KaK TePpMOAMHAMUYECKUE TTapaMeTPhl COCTOAHU S
CUCTEMBI, U C TOUKU 3PEHUS CTATUCTUUYECKUX ITPEJCTaB-
JIEHUU; JaeTcd CTaTUCTUYeCKoe 00'bACHeHWe HeobOpaTu-
MocTHu npoiieccoB. ITocKosbKy (pusmKa B COOTBETCTBUU
C aBTOPCKOU IIpOrpaMMoOi ma3ydaeTcs Ha 6a30BOM yPOB-
He, TO TIOHATHUE YHTPOIINU HE BBOAUTCA, U TeMIeparypa
ompenesigeTcd KaKk Mepa cpeJHell KUHeTUYeCKOil 3Hep-
THUU TEIJIOBOTO ABUIKEHUA MOJIEKYJI, YTO CIIPABEIJINBO
B PaMKaX KJIACCUYECKOH CTATUCTUYECKO (DUBUKU.

HecmoTpsa Ha TO UTO MOHATHE KOJWMUYECTBA TEILJIOTHI,
XapaKTEePUCTUKU TEILJIOBBIX CBOMCTB BEIIECTB B Pa3HBIX
arperaTHBIX COCTOAHUAX U arperaTHble IIpeBpaIleHusa
BeIeCTBa M3yYaJuCh B OCHOBHOHU IIKOJIE, HEOOXOIMMO
BeCh OTOT MaTepPUAaJ IMOBTOPUTH U 0CO00e BHUMAHNE ye-
JIUTH PEIIeHUIO 3a7ad. ITO CBSIBAHO C TeM, UTO YPOBEHb
TpeboBaHUII K YMEHUAM pelllaTh 3aJadyud Ha pacueT Ko-
JIMYECTBA TEIIJIOTHI IPU arperaTHBIX IIPEBPAIEHUAX B
cTapIiiei ITKOoJie CYIIIeCTBEHHO BHIIIEe, YeM B OCHOBHOM,
U IIOATOTOBKA YUAITUXCA II0 MaTeMaTUKe II03BOJISET OB-
JageTh 9TUMU YMEHUAMU.
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Pe3ynbrarbl oOy4yeHmnA

Ha ypoéne 3anomunanus

Hasvieameu:

— (usuUecKre BeJUUYNHBI U UX YCJIOBHBIE 0003HAUe-
HusA: Temueparypa (¢, T), BHyTpeuusasa sueprusd (U), Ko-
JUYECTBO TeILIoThl (@), yIaeJbHas TeIJoeMKOCTh (c¢),
yIoeJqbHAs TeIJIoTa cropaHusd TomauBa (q), yaeabHad
TersioTa ILaBjaeHudA (L), yaesJbHas TeIljloTa mapoobpa-
soBauud (L);

— epmHUNE 9Tux BesuuuH: °C, K, [, Ix/(xr - K),
ok /K13

— GuBUYEeCKUN Ipubop: TEPMOMETD.

Bocnpouseodumbu:

— ompefesieHnA TTOHATUH: TEIJIOBOe ABUKEHUe, Te-
IJIOBOE pPaBHOBeCcHUE, TepMOJMHaAMHUECKasd CHCTeMa,
TeMmeparypa, abCOJIOTHBIN HYJIb TeMmIepaTryp, BHY-
TPEeHHAA d9HEePTUsd, Teljonepenadya, KOJIUUECTBO TEILIO-
THI, yAeJbHAsA TEIJIOEMKOCTD, yAeJbHAasa TeILJIOTa cCropa-
HUS TOILINBA, yAeJbHaAs TeILJIoTa IJaBJeHus, Heobpa-
THUMBIH IIPOIIECC;

— (QOPMYJIUPOBKHU IIEPBOTO U BTOPOTO 3aKOHOB TEP-
MOIUHAMUKMN;

— ¢opMmyJIbI: paboOTHI B TEPMOAUHAMUKE, TIEPBOTO 3a-
KOHA TepMOAWHAMUKN; KOJNUYECTBA TEIJIOTHI, HEOOXO-
OUMOTO [IJIs1 HATPEeBAHUSA UJIU BBIIEJIAIONErocs IIPU OX-
JaKAeHUU Tejia; KOJMYeCTBa TEeIJIOThI, He0OOXOIUMOTO
IJIA TIIaBJIeHUA (KPUCTAJINSAINN); KOJIUYECTBA TEILIO0-
ThI, HEO0OXOIMMOTO JIJId KUIeHUs (KOHIeHCAIluN);

— rpauKu 3aBUCHUMOCTH TEMIepPaTyphbl BeIecT-
Ba OT BPeMEHW IIpU €ero HarpeBaHUU (OXJAXKIEHWUN),
maaBieHnn (KpUCTAJIN3AIuM) U KuneHuun (KOHIeHca-
uun).

Onucvieamo:

— OIBITHI, UJLTIOCTPUPYIOIE N3MEHeHe BHYTPEH-
Hell PHepPTrUY IIPU COBePIITeHn N paboThl; ABJIEHUS TETLJIO-
TPOBOAHOCTHY, KOHBEKIIUU U USJTYUECHUT;

— HabOJOgaeMble ABJIEHUSA IIPEBPAIEHNA BellecTBa
M3 OJHOTO arperaTHOTO COCTOSHUSA B IPYTOe.

Paszauvame:
— CIIOCOOBI TeILJIoIIepeIavm.
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Ha ypoéne nonumanus

ITpusodumuv npumepuwl:

— M3MEeHEeHUs BHYTPEHHEHN 9HePruu IIyTeM CoBepIIie-
HUA PpabOTHI U ITyTEM TeIlJIomepenayn;

— TeIIOIIPOBOIHOCTH, KOHBEKIUY, U3JIYUEHUS B IIPU-
poze u B OBITY;

— arperaTHBIX IIpeBpallleHu BeIecTsa.

ObsacHamy:

— 0COOEHHOCTDb TeMIIepaTyphl KaK mapaMeTrpa COCTO-
AHUS CUCTEMBI;

— MeXaHUW3M TEeNJIOIPOBOJHOCTU U KOHBEKIIMU Ha
OCHOBE MOJIEKYJIAPHO-KUHETUYECKOI Teopun;

— (puBUYUECKUT CMBICJ HOHATHUN: KOJTUUIECTBO TEILJIO-
ThI, YAeJbHAA TEIJIOEMKOCTh, YAeJbHAaA TEIlJIOTa cropa-
HUA TOILJINBA, YAeJbHAaA TEIJ0TA IIJIaBJIeHUusd, yaeJbHasa
TeIIJIOTa IIapo0o0pa3oBaAHMA;

— TIPOIlecCHl TJIABJIEHUA U OTBEPAEBAHUSA KPUCTAJ-
JUYeCKUX U aMOP(HBIX TeJ; mapoobpasoBaHusA (ucIia-
peHus, KUIeHUs) U KOHAeHCaI[1n;

— rpaduKu 3aBHCHUMOCTH TeMIIepaTypbl BelllecTBa
OT BpeMeHU IIPU eT0o HarpeBaHuu, IIJIaBJIeHUN, KPUCTAJI-
JU3anuu, KUTIeHNUW U KOHAeHCaI[1n;

— rpaduuecKoe mpeacTaBIeHre PAOOTHI B TEPMOIU-
HaMUKe;

— DKBUBAJEHTHOCTh TEIIJIOTHI U PabOTHI;

— CTaTUCTUYECKUUN CMBICJI HEOOPATUMOCTH.

Hokxasvieamuy:

— uTO TeJia 00JIaal0T BHYTPEHHEel sHepruei;

— YTO BHYTPEHHAS SHEPTUA 3aBUCUT OT TeMIIEPATY-
PBI U Macchl Tejia, OT ero arperaTHOTO COCTOAHUA U He
3aBUCUT OT ABUKEHUA TeJsia KaK I[eJIOTO M OT ero B3au-
MOJIEMICTBUSA C APYTUMU TeJIAMU;

— YTO IIJIaBJeHUE W KPUCTAJIN3aIlUusa, HMCHapeHue
U KOHJeHCcaIlusl — IPOTUBOIIOJ0KHBIE IIPOIECCHI, IIPO-
UCXOMSAIINE OTHOBPEMEHHO;

— HEBO3MOKHOCTD CO3/JaHUs BEUHOTO JBUTATEJI;

— HeoOpaTUMOCTD IPOIECCOB B IPUPOE.

Buvisodumu:
— (popmyJry paboTEI rasda B TepMOAUHAMUKE.
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Ha ypoéne npumenenuna 6 MURUYHbLX cumya-
yuax

Ymemu:

— MepeBOAUTHL 3HAUEHNE TeMIepaTypPhl U3 I'PagyCcoB
Ilenbcusi B KeJIbBUHBI 1 0OPATHO;

— IIOJIb30BAThCA TEPMOMETPOM;

— CTPOUTH rpapuK 3aBUCUMOCTH TeMIIepaTyphbl Tejaa
OT BpeMeHU IIpU HarpeBaHUHU, ILJIaBJIeHUUW, KUIIEHWUU,
KOHIeHCAI[UN, KPUCTALIN3AIINN, OXJIAMKICHIN;

— HaAXOAUTh U3 rpadMKOB 3HAUYEHUS BEJIMUUH U BbI-
MHOJIHATH HEOOXOAMMEIE PACUETHhI.

IIpumenamu:

— BHAHUA MOJIEKYJIAPHO-KMHETUUECKON Teopum K
TOJIKOBAHUIO IIOHATHI TeMIIEPATypPbl W BHYTPEHHEH
SHEPTUH;

— ypaBHeHUe TeIlJIOBOro 0ajiaHca K pelleHunIo 3aja4
HAa TeILJIOOOMeH;

— dopMyJIBI AJIA pacueTa: KOJUUecTBa TEeILJIOTHI, I10-
JYYEHHOTO TEJIOM TPV HAarpeBaHUU WUJIU OTAAHHOTO IPU
OXJIQOKJeHUU; KOJIMYEeCTBa TEILJIOTHI, IIOJYYEeHHOTO Te-
JIOM TIPY IIJIABJIEHUU WJIU OTAAHHOTO IIPU KPUCTAJLIN3A-
IUU; KOJUYECTBA TEILJIOTHI, IIOJYYEHHOTO TeJOM IIpU
KUIOEeHUY UJIU OTAAHHOTO IPU KOHIeHCAI[UH;

— dopmysy paboOThI B TEDMOAVUHAMUKE K PEIICHUIO
BBIUYMCJINTEIbHBIX U FPaUUEeCKUX 3a4aY;

— TEepBBIA 3aKOH TEePMOAWHAMUKM K PEIIEeHUIO 3a-
mad.

Ha ypoéne npumenHeHua 6 HeCmMaHIAPMHBLX
cumyayuax

Oob6obuwamu:

— 3HaHUA 00 arperaTHBIX IIPEBPAIeHUAX BeIeCcTBa
U MeXaHU3Me MX MPOTeKaHWA, yAeJbHBIX BEJINYUHAX,
XapaKTePUIYIOINX arperaTHbIe IpeBpalneHud (yaeab-
Hasd TemJoTa IIJaBJIEeHUs, yAeJbHAaA TEIJoTa mapoobpa-
30BaHUA).

Cpasnusamu:

— YAeJBbHYIO TEIJIOTY IIJaBJIEeHUsA (KpHUCTAIImsa-
11) 1 KuiteHusA (KOHJeHcallun) 1o rpauKy 3aBUCHUMO-
CTU TEeMIIEPATyPhl PA3HBIX BEIIECTB OT BPEMEHH;

— TIPOIleCCHl NCTIapeHNA 1 KUTIeHUA.
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NMoypouHoe nnaHupoBaHUue

Ne

ypoKa Tema ypoxra

1/27 | TennoBoe paBHoBecue. Temmeparypa

2/28 | BuyTpeHHAA 9HEPTrUA MAaKPOCKOINUECKOU CUCTe-
MBI

3/29 | PabGora B repmoguHamMuKe. IlepBbIii 3aKOH TepPMO-
IUHAMUKA

4/30 | Pemrenue 3agau

5/31 | Pemienue 3agau

6/32 | Bropoii 3aK0OH TepMognHaMUKu. KpaTkoBpeMeH-
Hasdg KOHTPoJIbHAA pabora o Teme « OCHOBHBIE
TMOHATUS U 3aKOHBI TEDMOAMHAMUK U »

VYpox 1/27. TennoBoe paBHoBecue. Temnepartypa

Bupg nesarensHOCTH yYal[uxcs:

— maBaTh omnpejieJieHUe IMOHATUI: TEIJIOBOE NBUIKE-
HUE, TEIJOBOE pPaBHOBecCHWE, TEPMOJMHAMUUYECKAS CUC-
TeMa, TeMIepaTrypa, abCOJIOTHBIHA HYJIb TEMIIEPATYD;

— IIepPeBOAUTH 3HAUEHNE TEMIIEPATyPhI U3 IPALyCOB
Ilenbcusa B KeIbBUHBI 1 O0PATHO;

— IPUMEHATH SHAHUA MOJIEKYJIAPHO-KMHETUUECKON
TEOPHUU K TOJTKOBAHUIO IOHATUS TeMIIePaTyPhI.

OcnoBHOIT MmaTepuaJj. TepMoguHaMuUecKas CCTEMA.
TemsoBoe paBHOBecue. 3aKOH TepPMOAUHAMNYECKOTO
paBHOBecuda. TemmepaTypa Kak IIapaMeTpP COCTOSHUS
TepMOAMHaAMUUYECKOl cucTeMbl. HyieBO# 3aK0OH TepMO-
nnHaMuku. VIsmepenue TeMneparypsl. TepmoguHammue-
ckasa (abcosroTHasA) IMIKajga Temieparyp. AOCOJIIOTHBINA
HYyJab Temneparyp. CooTHOIIeHUEe MeXIy 3HAUEeHUSIMU
TeMIepaTypsl 1o mikajie lleabcusa u IO TePpMOAUHAMU-
yeckoil 1mkajse. CBA3bL TepMOAMHAMHUUYECKOI TeMmIepa-
TYPBI U CPeJHEN KUHETUYECKO 9HEePT U MOJIEKY .

Hemoucrpanuu. Tabauia «lamepeHue Temmepary-
pbI». O6BeKT u3 IDY.

Pemenne 3agau tuna: P. T. saganusa 66—68.

Ha gom. § 24; yopaxkuenue 17.
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PEKOMEHOALMW ONA YHUTENA

OCHOBHBIMU MNOHATUAMM, H3y4YaeMbIMMU HA JaHHOM
YPOKe, ABJAIOTCA TepMOAWHaAMHUYECKas CHUCTeMa, Tell-
JOMB30JIUPOBAaHHAs CHCTEMAa, TeIlJIOBOe paBHOBecHe U
Temieparypa. [IoHATHUA TEIJIOBOTO PABHOBECUS U TEM-
mepaTypbl He SIBJASIOTCS HOBBIMU [JIsl YUAI[UXCS, OHU
HOBTOPAIOTCS W pacinupsaTcA. IIpeacraBieHud yda-
IUXCSA 0 TEPMOANHAMUUYECKOM (TEIIJIOBOM) PABHOBECUU
KaK COCTOSTHUU CHCTEMbI JOIIOJIHAIOTCS MPU U3YUEHUU
3aKOHa TEPMOAMHAMHUUYECKOT'O PABHOBECUS, KOTOPBIH
BMeECTe C OIpeeeHreM IIOHATH A TeMIIepaTypPhl COCTaB-
JISIeT CYTh HYJIeBOTO 3aKOHA TEPMOAUHAMUKH.

3HaHUA yyanuuxcsa o0 M3MepPeHUn TeMIepaTyphl, 00
O0IMUX MPUHIIKIIAX, JIEKAIIUX B OCHOBE KOHCTPYKIIUU
PAa3IMYHBIX TEPMOMETPOB: HAJHUUNE TePMOMETPUUECKO-
ro Tejla M PelepHbIX TOUEeK, O IMpobyieMaxX, BOSHUKAIO-
IIUX IPU IOCTPOEHUHN SMINPUUYECKUX TeMIIePATYPHBIX
IIKaJI, moBTopsioTesa. CiaeayeT HAaIIOMHUTDL yJallUMCS,
YTO TePMOAWHAMMUYECKAA IIKaJa TEMIIEPATYP «CTPOUT-
cd» TPaAUIMOHHO: BBIOMpPAIOTCA pelepHble TOUYKU
(TpoiiHass TOUYKAa BOABI 1 aOCOJIOTHBIN HYJb), €TUHUIIA
Temieparypsl (K), 3HaueHre TeMIIepaTypHOTO NHTEepBa-
Ja Mexay penepubiMu Toukamu (273,15 K). [Iaa o6b-
sACHEHUA CMbICJIa a0COJIOTHOTO HYJIS TeMIlepaTyp IIo-
BTOPSAIOT M3BECTHBIE yUAIIUMCSA U3 Kypca (pU3UKHU Oc-
HOBHOI IIIKOJIBI CBeIEHUsS O CBSA3M TeMIIepaTypbl u
CKOPOCTHU TEeIIJIOBOTO ABUKEHUSA MOJIEKYJ, a CJaemoBa-
TeJIbHO, UX CPEeIHEeN KUHEeTUUYEeCKON SHEePTUH.

VYpoxk 2/28. BHyTpeHHAa 3Heprus
MaKpOCKOMNYECKON CUCTEMbI

Bun neAaTerbHOCTH yUYAIUXCS:

— pasanyaTh CIIOCO0bI U3MEHEHU A BHYTPEHHEHN sHep-
TUM, BUALI TeIJIOTIepesaun;

— IoaBaThb OIpefeseHre IOHATU: BHYTPEHHASI 9Hep-
rus, TeIljionepenayda, KOJIUUECTBO TEIJIOTHI, yAeJIbHAasd
TeIIJIOEMKOCTD, yAeJbHas TEeIlJIoTa IJIABJIEHUS, yIellb-
Has TeIlJIOTa IIapooOpa3oBaHUd;

— O0BACHATHL MEXaHN3M TeILIOIIPOBOSHOCTH M KOH-
BEKIIUM Ha OCHOBE MOJEKYJISPHO-KMHETHUYECKOUN Teo-
puwu;
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— JOKa3bIBaTb, UYTO BHYTPEHHAA 9HEPIrmud 3aBUCUT
OT TeMIIepaTypPhbl 1 MacCChI TeJia, eTr0o arperaTHoro CoCTo-
AHWA.

OcHoBHOI1 MaTepuaj. BHyTpeHHASA 9SHEPTUs. YCJIOB-
HOe 00O3HAUeHNe 1 eqUHNIIA BHYTPEeHHell sHepruu. 3a-
BHCUMOCTDb BHYTPEHHeIl 9HepPruu OT TeMIlepaTypbl, Mac-
Chl Tejla M arperaTHOTO COCTOsTHUs BerecTBa. Cioco-
O0bI M3MEeHeHUs BHYTPeHHel sHepruu. Temromnepenada.
Bunsr temnomnepemaumn. KoauuecTBO TEIJIOTHI. YIeJb-
Has TEIJIOEMKOCTh BeIlleCTBa.

Hdemoncrpanuu. VzameHeHVe BHYTPEHHEU SHEPTUU
Tejla IPU COBEPIIeHUUN PabOThI: BBLIET IIPOOKU U3 Oy-
TBLJIKU IOJ AefCTBHEM CyKaTor'o BO3AyXa, HarpeBaHUe
adupa B JIATYHHOHN TPyOKe myTeM TpeHus. MzamMeHeHUe
BHyYTpPeHHel sHepruu (TeMIilepaTyphl) Teja IIPU TeIlIo-
nepenade. Tabauipl: «BEyTpeHHsas sHeprusa», «Ilias-
JeHue, ucrnapenue, Kumnenue» . O0beKTsI u3 IDY.

Pemenue 3agau tuna: P. T. saganus 69—73, 76.

Ha nom. § 25; moBTOpeHme maTepuaja o6 arperaTHbIX
npeBpalreHusax Bemtecta; P. T. saganua 74, 75, 82—84.

PEKOMEHOAUWW 1A YHUTENA

B Hauase 00'bsicHEHU S TOBTOPSIOT HOHATUE BHYTPEH-
Hel 9HePTUuM, N3yUeHHOe YUaIlMMUCSA B OCHOBHOM IITKO-
sae. Cienyer o0paTUTh BHUMAaHUE YUaIIUXCA HA TO, YTO
BHYTPEHHAA dHEePrusd ABJAETCS OJHUM U3 IIapaMeTpPOB
COCTOSTHUSA TepPMOIMHAMUUYECKON cucTeMbl. llasee 1mo-
BTOPSETCSA MaTepuaj O CIioco0ax M3MeHEHUs BHYTPEH-
Hell DHEePTUU, MOHATUSA KOJUUECTBA TEIJIOTHI U YAeJb-
HOM TeIJIOEMKOCTH BelllecTBa, (hopMyJia KOJMYecTBa
TEIJIOTHI, IIOJYUYEHHOTO TEJOM IPU HAarpeBaHUU U OT-
IaHHOTO IpU oxJjaskaeHnuU. Kpome Toro, Ha 9TOM ypOoKe
1eecoo0pasHo MOBTOPUTH TeMY «ATrperaTHbIe IpeBpa-
IIIeHNA BEIeCTBa», COOTBETCTBYIOIIIME IIPOIECChI, (hop-
MyJbl ¥ rpaduku. Heo6XoguMocTh BO3BpAIIeHUS K 9TO-
My MaTepually B cTapllieil IITKoJe oIpenesseTcsa TeM,
YTO YPOBEHB 3a/1a4, KOTOPHIE PEIIAIUCH 10 JAHHOM TeMe
B OCHOBHOH! IIIKOJIE, HE COOTBETCTBYeT TPeOOBaHUAM
K YPOBHIO HOATOTOBKU YyUAIIWXCA CTapIIel IIKOJIBI.
B koHIe ypoKa, ecau IIO3BOJIUT BPEMSA, MOYKHO DPEIIUTH
3alauy Ha pacyeT KOJMWYEeCTBa TEILJIOTHI IIPU TeX WJIU
WHBIX IIPOIleCCcax.
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VYpox 3/29. PaboTta B TepMoguHaMuKe.
MNepBbi 3aKOH TEPMOANHAMUKN

Bun neAaTesrbHOCTH yU4AIUXCS:

— BBIBOAUTH (hopMYy.Iy PabOThI ra3da B TEPMOANHAMUKE;

— (GopMyJSIMPOBATH MEPBHIN 3aKOH TEPMOAMHAMUKU;

— OO'BSACHATH 9KBUBAJEHTHOCTh TEILJIOTHI U PabOTHI;

— 000OCHOBBIBATH HEBO3BMOYKHOCTH CO3/TaHUS BEUHOT'O
OBUTaTEJIA IePBOTO Poa.

OcHoBHOI1 MmaTepuaa. BeiBog opmMyabl paboThI Taza
Ipy Heu3MeHHOM JaBieHuu. I'paduueckoe mpeacrasie-
Hue paboTbl. 3aKOH COXPaHEeHUS MEeXaHUUYEeCKOH sHep-
run. VIsmeHeHue MexaHuuecKkoil sHepruu. IlepBoIii 3a-
KOH TePMOAMHAMUKY. OKBUBAJEHTHOCTH TEIJOThI U pa-
60Tbl. HeBOBMOKHOCTL CO3MAaHUSA BEUHOTO JABUTATEJIS.

Hemoucrpamuu. Tabiuipi: «Pabora rasa B TepMou-
HaMUuKe», «IlepBoe Hauasio TePMOAUHAMUKUY», «IKBU-
BaJIEHTHOCTh KOJIMYECTBA TeILJIOTHI U padboThI». O0BEeKT
us ODY.

Pemrenue 3agau tuna: yupakuaenue 19 (3, 4), yapask-
"HeHme 20 (5).

Ha nom. § 26, 27; P. T. samauusa 86, 87; ynpakHeHUe
19 (1, 2).

PEKOMEHOALNW O YHUTENA

B mauaje ypoka MOKHO IIPOBECTH IPOBEPOUHYIO pa-
6oTy, paccunTanHyio Ha 10 muH.

Bapuanr 1

1. Terr10BBIM ABUIKEHHEM HA3BLIBAIOT

1) nBUKeHUe OT/eIbHOM MOJIEKYJIbI

2) yropsAgoYeHHOe IBUMKEHNEe MOJIEKYJI Teja

3) IBUIKeHIe HarpeToro TeJa

4) HempepbIBHOE O0ECIIOPSAI0UHOE IBUKEHIIe MOJIEeKY.JI

2. AGCOJIIOTHBIN HYJIb — 3TO

1) TemIepaTypa, Opu KOTOPOM HpeKpaliaeTcs BCs-
KOe IBMIKeHne MOJIEeKYJI

2) TeMIIepaTypa, Ipu KOTOPOIi IpeKpaliaeTcs TeIao-
BO€ IBUKEHUE MOJIEKY.JI

3) TemIIepaTypa 3aMep3aHUsI BOIbI

4) TeMuepaTrypa, IPU KOTOPOU IIPEeKpalllaeTcs IBU-
JKeHUe MOJIEKYJI U 3aMep3aeT Boja
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3. Temneparypa Tesa paBaa 300 K. ITo mkase Ilennb-
cus oHa paBHA

1)-27°C 3) 300 °C

2)27°C 4) 573 °C

4. Temmeparypy Tesa yBeauuuau B 3 pasa. Kax us-
MEHUJIACh CPeIHAS KUHEeTUUeCKAas dHEePrus TeILJIOBOTO
OBUKEHHS €TI0 MOJIEKYJI?

1) yBesmnuniach B 3 pasa

2) ymensIiniiachk B 3 pasa

3) yBesmuujachk B 9 pas

4) ymeubInuaach B 9 pas

5. BHyTpeHHss 9HEePTUusi — 9TO

1) sHeprus, KoTopas ompeaeasaeTcs B3BAUMHBIM II0JIO-
JKeHUEeM B3anMOIEMCTBYIONINX TeJl UMW YacTed OJHOTO
U TOTO JKe TeJja

2) sHeprus, KOTOPOi 00JIafaeT Tejio BCIAeICTBUE CBO-
ero IBUIKEHU

3) sHeprud OBUKEHUS W B3aWMOIENCTBUSA UACTUII,
13 KOTOPBIX COCTOUT TEJIO

4) cymMMa 9HepPruu ABUMKEHUS 1 B3aUMOJeCTBUS da-
CTHUII, 13 KOTOPBIX COCTOUT TeJIO0, U dHEPTUMH, KOTOPOIl
obJiaziaeT TeJjio BCJIEACTBHE CBOETr0 ABUKEHU A

Bapuanr 2

1. Tem10BBIM paBHOBECHUEM HA3BIBAIOT COCTOSIHIUE CH-
CTEMBI, IPU KOTOPOM

1) sHaueHUsA BCeX IMapaMeTPOB COCTOSHUSA TeJ, BXO-
IAMINX B CUCTEMY, OTUHAKOBBI

2) sHaueHUs BCEeX ITapaMeTPOB COCTOSHUS TeJ, BXO-
IAIIAX B CUCTEMY, He UBMEHSIOTCS C TeUeHUEeM BpeMeHU

3) 3HAYEHUS BCEX IIapaMeTPOB COCTOAHUS TeJ, BXO-
IAMNX B CUCTEMY, OANHAKOBBI U HE UBMEHAIOTCS C Teue-
HUEeM BpeMeHU’

4) 3HaUeHUs BCeX ITapaMeTPOB COCTOSHUS TeJ, BXO-
OAIAX B CHUCTEMY, KPOME€ TeMIIepaTypbl, OJUHAKOBBI

2. Cpenuasa KUHETUYECKAasd 9HEPTUSA TEIJIOBOTO JABU-
JKeHUS MOJIEKYJI TeJia

1) mpsAMO TpoIOpPIIMOHATbLHA €ro TepMOAUHAMUYe-
CKOI1 TeMIepaType

2) o6paTHO IIPOIOPI[MOHAJIbHA €ro TePMOANHAMUYE-
CKOII TeMIeparype
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3) IpsAMO IPOIOPIMOHATIbHA €T0 TeMIIepaType
4) oOpaTHO IIPOIIOPIIMOHATIbHA €TI0 TeMIIepaType

3. TemmepaTypa TBepAoro TeJia moHuduaack Ha 17 °C.
ITo TepmogmHAMIUECKOMH IIKAJIEe TEMIIEPATYD 9TO M3Me-
HeHUe COCTaBUJIO

1)290K 3)17K

2) 256 K 4)0K

4. TemiiepaTypy TeJjia yMeHbIIUIU B b pa3. Kak uame-
HUJIACh CPeNHAS KWHETUYeCKas 9YHEPTUs TeIJOBOTO
IOBUKEHIS €TI0 MOJICKYJI?

1) yBesimuuacs B 5 pas

2) yMeHbIIIUJIACh B 5 pas

3) yBeamumniaach B 25 pas

4) ymeHbIIMJIaCh B 25 pas

5. Kakyio sHeprui Ha3bIBAlOT BHYTPEHHEH ?

1) sHepruio ABUIKEHUS U B3aUMOJEMCTBUS YaCTHIL,
U3 KOTOPBIX COCTOUT TEJIO

2) 9Hepruio, KOTOPOoi 06JIagaeT TeJo BCIeACTBUE CBO-
ero IBUIKEeHUA

3) 9Hepruio, KOTOPOU 00JIaaeT TeJo BCJIEICTBUE CBO-
ero B3aMOJEMCTBUSA C IPYTUMU TeJlaMu

4) cyMMy 9HEPruu B3aMMOJEMCTBUA YaCTHUIL, U3 KO-
TOPBIX COCTOUT TeJ0, W DHEPTuH, KOTOpOoil obiamaer
TEJIO BCJIEICTBYUE CBOETO MIBUKEHU S

Omeemwvt.B.1.1.4.2.2.3.2.4.1.5.3.
B.2.1.2.2.1.3.3.4.2.5.1.

ITousiTe paGoTHI B TEpPMOAMHAMUKE U IIE€PBLIH 3aKOH
TEPMOAWUHAMUKY YUaIIUMCA 3HAKOMBI U3 Kypca pusu-
KM OCHOBHOWM INTKOJBI. ITOT MaTepHaJ IIOBTOPAETCS U
yrinyoaserca. I'paduueckoe mpencraBieHre pPadbOThI U
HEBO3MOJKHOCTb CO3JAaHUA BEUHOT'O ABUTATEJS paccMa-
TpUBAIOTCA BIepBble. Ilpm wm3ydyeHum rpadudeckoro
OpeacTaBiIeHnsa PaboOThI cieayeT OOpaTHUTh BHUMAaHUE
yuammxcs Ha CyIecTBOBaHWEe W IpPUMeEHeHHUe OO0IIero
MeTOo/la BLIUUCJIEeHUA PA00ThI 0 rpaduKy 3aBUCUMOCTHU
cuJibl (DaBJIeHU) OT ITepeMenieHusa (06bemMa), B TOM YH-
cje IepeMeHHOIi; 00CyauTh 3HAaKU PabOThl CUCTEMBI U
paborsr BHemrHe# cuubl. Ciaegyer MOAUYEPKHYTH, YTO
HepPBBIN 3aKOH TEPMOANHAMUKU ABJISETCA 0000IIeHreM
3aKOHA COXPAaHEHUA DHEPIruMM Ha TEIJIOBbIE IIPOILECCHI.
ITesnecoobpasHo paccKkasaTh y4alluMCcA MU 3aCJIyIIATh
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3apaHee IIOATOTOBJIEHHOE COODIIeHe OJHOTO 13 YUeHU-
KOB 00 MCTOPUM YCTAHOBJEHUS HPUHIIUIA DKBUBAJIEHT-
HOCTH TeILJIOTHI M Pa0OTHI.

VYpox 4/30. PewieHne 3agay

Bun nearebHOCTH yUaIUXC:

— IIPUMEHATHh ypaBHEHHE TeIJIOBOro OajaHca Ipu
pellleHnY 3aJjau Ha TEIJIOOOMEeH C yYeTOM arperaTHbIX
IpeBpAaIIeHni.

OcHoBHOI1 MaTepuaJ. PemnieHue 3agay Ha ypaBHEeHUE
TeIJIOBOTO OajlaHca C MCHOJIb3oBaHUeM (OPMYJ IJis
pacuera KoOJnM4yecTBa TEMJIOTHI, HEOOXOAUMOTO IJis Ha-
rpPeBaHUA UJIU BBIAEJIUBIIETOCA IPU OXJAXKISHUN Tejia,
HEeOOXOAWMOro [IJs IIJaBJIE€HUS WUJIN BBIIEJIUBIIETr0Cs
IpY KPHUCTAJJIUIAIUU TeJa, HeOOXOAUMOTO IJIs Hapo-
00pasoBaHUA NN BBIAEJIUBIIETOC IPU KOHIEHCAI[UH.

Pemenne 3amau tuna: P. T. zaganua 80, 81.

Ha gom. Yupaxkaenue 18.

PEKOMEHOAUWW 1A YHUTENA

B mauajie ypoka MOXHO IIPOBECTH IIPOBEPOUHYIO pa-
b6oTy, paccuuTaHHy:o Ha 10 muH.

Bapmanur 1

1. Ha pucyuke 1 mpeacrasieH rpaK 3aBUCUMOCTH
TeMIIepaTyphl JKUIKOCTU OT BpemeHu. IIporeccy Kuie-
HUSI COOTBETCTBYET YUACTOK Ipaduka

1) AB 2) BC 3)CD 4) AD

2. Ha pucyuke 2 npeacraBjieH rpaduK 3aBUCUMOCTH
TeMIIepaTyphbl IIapa OT BpeMeHU. KaKoOMy COCTOSHIIO
BellleCcTBa COOTBETCTBYeT TouKa A rpadpuxa?

t,°C D t,°C
B C A
A
(0) t, MUH (0] t, MUH
Puc. 1 Puc. 2
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1) s)KkugrOMY 3) TBepIOMY

2) razoobpasHOMY 4) JKUIKOMY U ra3000pa3HOMY

3. YmenbHasA  TemyoTa  KPUCTAJIJIUBAIUU  BOMBI
3,3+ 10% ok /Kr. YTo 5TO 03HauaeT?

1) gyis kpucTaausanuu 1 Kr BOAbI IPU TeMIepaType
KPHUCTAJIN3AINN HEOOXOANMO 3aTPATUTh KOJUYECTBO
TeIIoTHI 3,3 « 105 Ik

2) mpu KpucTaaausanuu 1 Kr BOJLI IIPU TeMIIepaType
KPUCTAJIINBAIUN BBIAENAETCA KOJUYECTBO TEIJIOTHI
3,3-10° %

3) npu Kpucramausanuu 3,3 + 105 Kr Bogsl opu TEeM-
mepatype KPUCTAJIIU3AIUU BbIJEIAeTCd KOJUYECTBO
TeroThI 1 JI3K

4) nna Kpucramausanuu 3,3 + 10° Kr BoAsI IIpu TeM-
mepaTrype KpucCTaaIn3anuu HeoOX0IMMO 3aTPATUTD KO-
audecTBO TeraoThl 1 K

4. TTo xaKoii (popmMyJie PACCUNTHIBAETCS KOJUUYECTBO
TeIJIOThI, Heo0XoAmMoe IJisi MpeBpaIleHud KUIKOCTHU
B Iap IIpU TeMIlepaType KUIeHusa?

1) @ = mcAt
2)Q=Lm
3)Q=Im
4) Q@ = LmAt

5. Bo Bpemsa mporiecca niiaBaeHuA

1) BHyTpEHHAA SHEPruA Tejla He U3MEeHAETC

2) yBemnuunBaeTCAd KaK KMHETUYECKAas DHEePrus Tell-
JIOBOTO [ABUKEHUS MOJIEKYJ, TaK W IIOTeHIUAJbHAs
9HEPrusd UX B3aUMOAENCTBUSA

3) KuHeTUUYeCKas SHEePrus TeIJIOBOTO ABUMKEHUS MO-
JEeKYJ He UBMeHAeTCA, TOTeHITna IbHasd 9HePTrud UX Baa-
UMOETCTBUA YBEJIMUYNBAETCS

4) KUHeTHUYeCKas SHEePTus TEILJIOBOTO ABUKEHUS MO-
JEeKYJ YBeINYUBAETCA, IMOTEHIMAJIbHAS DHEPIrud UX
B3aMMOJIEMCTBUA He NSMEHAETCA

Bapuanur 2

1. Ha pucyuke 3 mpeacraBjieH rpauK 3aBUCUMOCTU
TeMIepaTyphbl TBEPAOTO TeJja OT BpemeHu. lIpoieccy
IJIABJIEHHUS COOTBETCTBYET YUACTOK IrpapuKa

1)AB 2) BC 3)CD 4) AD
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t,°C t,°C

B ¢/ A

0] t, MUH O t, MUH

Puc. 3 Puc. 4

2. Ha pucyHKe 4 npezacTaBiieH rpaduK 3aBUCUMOCTHI
TeMIIepaTyphl :KUIKOCTH OT BpeMeHu. Kakomy cocTos-
HUIO BeIl[eCTBA COOTBETCTBYeT Touka A rpadpukra?

1) :sxugKOMY 3) TBepIOMY

2) razoobpasHOMY 4) XKUIKOMY U ra3000pa3HOMY

3. YmespHadg TemyioTa 1apooOpasoBaHUSA  BOIbI
2,3+ 108 II;x/kr. UTo 5TO 03HAUYaeT?

1) nna mpeBpaienus 1 KT BOAbI B IIap IIPU TeMIlepa-
Type KUIIeHUS HEeOOXOAMMO 3aTPATUTh KOJUYECTBO Te-
mwaoTs! 2,3 + 106 [T

2) mpu mpeBpareHru 1 KT BOALI B Iap IPU TeMIIe-
patype KUIEHUS BbIJeJNdeTCd KOJWMUECTBO TeIlJIOTHI
2,3+106 II:x

3) npu mpespamtenun 2,310 Kr Bognl B map mnpu
TeMIIepaType KUIEeHUA BhIIEJIAETCA KOJIUUECTBO TEILJIO-
Tb1 1 oK

4) nns npespainenus 2,3 106 kr Boxbl B map mpu
TeMIepaType KUIeHuA HeoOXOAUMO 3aTPATUTD KOJIUUe-
cTBO TerioTsl 1 ok

4. TTo xakoil (popmMyJjie PAaCCUNTHIBAETCA KOJMUECTBO
TeIJIOTHI, HeOOXOAMMOe JJIA TJIaBJIeHUs BellecTBa IpPU
TeMIepaType IIaBJIeHusa?

1) @ = mcAt 3)Q=Lm

2)Q=Lm 4) @ = AmAt

5. Bo BpeMs mpoiliecca KUIIeHU

1) BHYTpEeHHAA 9HEPIrUs Tejia He UBMeHsIeTCsA

2) yBesnmunBaeTcsd KaK KMHETHUYECKAS SHEPTUs Tell-
JIOBOTO [ABUMI)KEHUS MOJIEKYJ, TaK ¥ NOTeHI[MaJbHasa
9HEPrusd UX B3aNMOIAEeHCTBUA
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3) KMHeTHUYeCKasi 9HEePrus TeIlJIOBOTO ABMIKEHUS MO-
JIEKYJI HEe U3MEHAeTCs, MOTeHI[MAaJIbHAAd 9HEePTruA UX B3a-
UMOJAEHCTBUSA YBEJINUNBAETCS

4) KuHeTUYeCcKas SHePrus TEIJIOBOTO ABUIKEHUS MO-
JIeKYJ YBEJIUUYUBAETCS, MMOTEHIMAJbHAS JSHEPIrus uX
B3aMMOEHMCTBUSA He U3MEHAeTC

Omeems1. B. 1.1. 2. 2. 4. 3. 2. 4. 2. 5. 3.
B.2.1.2.2.4.3.1.4.3.5.3.

VpoK mocBsIineH (GOPMUPOBAHUIO § YUAIIIUXCS yMe-
HUS pellaTh 3aJauyr Ha YpaBHEHMEe TEIJIOBOIO Oajiamca.
Ilepen pertenmem 3agady ciieayeT IIOBTOPUTH OCHOBHBIE
HOHATUA, XapaKTepua3yIolljie TeIlJIOBble CBOICTBA Be-
IecTBa, U (POPMYJILI IJId pacueTa KOJMUECTBA TEIJIOTEI
Opu pasHbIX Iporeccax. Ilpu permenuu 3azad Heo0XO-
OUMO OOpaTUTh BHMMAaHNE Ha aHAJNU3 IrpaduKoB IPO-
IleccoB HarpeBaHus (OXJIAKIEHUsS), IJIaBIeHUs (Kpu-
cTaJIu3alium), KuneHus (KouaeHcamnuun). Ileaecoodpas-
HO IpHUMEp PelleHus 3aJadyy Ha yYpaBHEHINE TEeIJIOBOI'O
Oajamca, IPUBEIEHHBIN B paboueil TeTpaau Ha c. 48,
paccMoTpeTh B KJlacce M MHPOJAEMOHCTPHUPOBATDL AJITO-
PUTM pellleHnsl TAKUX 3a7a4, a 3aTeM OpraHn30BaTh ca-
MOCTOSITEJILHYIO Pa0O0Ty yUaIuXcs II0 PeIlleHno 3a1au
C MCIIOJIb30BaHMeM paboueil TeTpaan.

VYpok 5/31. PewneHue 3apay

Bun neAaTesrbHOCTH yYAIUXCS:

— IPUMEHATH (HOPMYJIy AJiA pacuera paboThl B TEP-
MOJAVWHAMUKE IIPY PENIeHN Y BHIUNCINTEJIbHBIX 1 rpadu-
YeCcKUX 3a/1ad;

— pemraTh 3a/1a4y Ha IIEPBBIF 3aKOH TEPMOIMHAMUKMN.

OcHoBHOIT MaTepuaJj. Perrrenue 3amau mo teme «QOc-
HOBHBIE IIOHATHUA MW 3aKOHBI TepMogmHaMuKu». 00600-
IIeHue 1 IOBTOPEHIe TeMHEI.

Pemenue 3amau tuna: ynpaskHenus 18 (4), 20 (4);
P. T. samanue 85.

Ha gom. Yupaxxkuernue 20 (1—3); Tect Ne 6 uz 9DY.

PEKOMEHOALNW ONA YHUTENA

B mauasie ypoka ocymiecTBIAOTCA IPOBEPKA U aKTY-
aymsanua 3HaHUM, IMOJYYEeHHBIX HA IMIPEIBLIAYIIEM ypPO-
Ke. 3aTeM peInarmTca 3aJaun, aHaJOTUUYHbIE TeEM, KOTO-
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pPble OyAYT BKJIIOUEHBI B KOHTPOJIBHYIO paboTy. B KoHITe
yPOKa 0000IIaroTeAa 3HAHUA yualuxcs 1mo reme «OcHoB-
Hble TMOHATUSA M 3aKOHBI TePMOAUHAMUKU» C HMCIIOJb-
30BaHMeM TabJUIlI U CXeM, IIPUBEAEHHBLIX B pasaesie
«OcHOBHOE B I71aBe 5».

VYpox 6/32. Bropon 3aKOH TepMOJNHAMUKMN.
KpaTkoBpemMeHHasi KOHTpornbHas pabota

no Teme «OCHOBHbIE MOHATUSA U 3aKOHbI
TepMOANHAMUKU»

Bung nearenbHOCTH yUyamiuxcs:

— (opMyJIMPOBATHL BTOPOIl 3aKOH TEPMOAMHAMUKI;

— IOKasbIBaTh HEOOPATUMOCTE IIPOIIECCOB B IIPUPOIE;

— 000CHOBBIBATHL HEBO3MOYKHOCTD CO3aHU BEUHOTO
IBUTATEJIS BTOPOTO poja.

OcnoBHoI1 MmaTepuaJj. Heo6paTumsbie nporeccol. Bro-
poii 3aKoH TepMoauHAMUKN. CTaTUCTHYECKOE 00bsICHE-
HUe HeoOpaTUMOCTH.

KpaTrkoBpeMeHHasi KOHTPOJbHAS pabdoTa.

Hdemoncrpamunu. Tabauia « Bropoe Hauajsio repmonm-
HaMUKU» . O0BEKTHI u3 DY,

Ha gom. § 28; P. T. sanauue 88.

PEKOMEHOAUWW 1A YHUTENA

IIpy wmsyuyeHWM BTOPOrO 3aKOHA TEPMOJUHAMUKU
cienyer o0paTUTh BHUMAaHWE yYaIllUXCA HA TO, YTO OH
yCTaHaBJIMBAaeT HAaIpaBJIeHUE TeIJIOO0OMEeHAa; IIOAUYepK-
HYTb, UTO MMOHATHE HEOOPATUMOCTU OTHOCUTCS HE TOJIb-
KO K IIpoIfeccaM U ABJIeHUAM npupoxnbl. HecMoTps HaA TO
YTO CTATUCTUYECKOE 00'bsICHEHE HEOOPATUMOCTHU HE AB-
JseTcd 00s3aTeJbHBIM MAaTEPUAJIOM, IeJeco00pa3Ho
ero paccMOTpPeTh, HOCKOJbKY, BO-II€PBBIX, B yUeOHUKE
9TOT MaTepuaJl M3JOYKEeH Ha AOCTYIIHOM ypOBHe, 06e3
MIPUMEHEeHUsI MaTeMATUKN, BO-BTOPBIX, OH SABJISETCS
WILTIOCTPAIueil CBA3U TePMOAUHAMUYECKOTO M CTAaTHUC-
TUYECKOTO METOOB OTTMCAHUS TEIJIOBLIX ABJICHUIA.

B KoHIle ypoKa OPOBOAUTCA KpPaTKOBPEMeHHAas
KOHTpoOJbHad pabora, paccumTaHHasa Ha 25 MuH. Moxk-
HO MCIIOJIb30BATh TPEHUPOBOUHBIN TecT 3 m3 paboueil
TeTpagu.

75



BapuanTt 1

1. Kakoe KOJIM4YeCTBO TEILJIOTHI HEOOXOAMMO 3aTpa-
T™uThb, uT00BI 400 T Jsbga, B3ATOTO IIPU TeMIlepaType
-5 °C, mpeBpaTuTh B CTOrpaaycHBII map? YiaeibHas
TemioTa mapoobpasoBaHusa Boabl 2,3 109 Ik /krT,
yIenbHas TeIJIOTa ILIaBJeHHus Jabga 3,3+ 105 Ik /krT,
yoembHas TemaoeMKocTb Bonbl 4200 x/(xr-K),
ynenbHasd TemaoeMKocThb abna 2100 [k /(kr « K).

2. B Temysion30IupOBAHHOM COCYJe HaXOAUTCA CMECh
500 r Bogwl u 54,4 T apga ipu Temuepatype 0 °C. B co-
Cy[ BBOIAT CTOTPALyCHBII ITap, 1 yepe3 HEKOTOpOoe Bpe-
Ms B HeM ycTaHasiauBaeTcs Tremieparypa 40 °C. Kakosa
Macca 1mapa, BBeIeHHOTOo B cocyn? HarpeBanuem cocyna
U OKPYIKAIOIero Bo3ayxa IpeHedpeusb. YaeabHAs Tell-
JoTa mapoo6paszoBaHua Bogbl 2,3+ 106 II»x/Kr, yaeanb-
Had TeIJIoTa ILIaBJeHUsS Jbna 3,3+ 10° JI:k/Kr, yaeiab-
Hada TemoeMKocThb Boabl 4200 ik /(kr « K).

Bapuanr 2

1. Kakoe KOJIMYeCTBO TEIJIOTHI BBIAEJIUTCS IPU IIpe-
Bpatmenunu 300 r cTorpaaycHOro mapa B Jiel IIPU TeMIIe-
parype —10 °C? VYmenbHas TemjaoTa mapooOpasoBaHUS
Boabl 2,3+106 JI:k/Kr, yaeabHas TEIJIOTA ILIABICHUA
abga 3,3+105 I /Kr, yaeabHas TEIJIOEMKOCTb BOZEI
4200 Ox/(xr-K), ynmenbHada TemJIOEMKOCTH JIbJIa
2100 I:x/(xr - K).

2. B TemIou30IUPOBAHHOM 3aKPBITOM COCYZEe HaXo-
narcsa 2 KT Bogsl 1 200 © HaCBIIIEHHOTO BOAAHOTO IIapa
npu temieparype 100 °C. B cocyn HOJOXKUIN KYCOK
asga mpu 0 °C. Ilocse ycTaHOBJIEHUS TEILJIOBOTO PaBHO-
Becus TeMIlepaTypa BOAbI B cocye craJia paBuou 70 °C.
Yemy paBHa Macca KycKa Jbaa? Harpesanuewm cocyma u
OKPYJKaIOIero Bo3ayxa npeHedOpeusb. YaeabHas TeIlIo-
Ta nmapoobpasoBaHua BoAnl 2,3+ 106 Ik /Kr, yaeabHas
TeIIOTa ILIABJEHuA Jbra 3,3+ 10° [[»x/Kr, yaeJbHas
TemoeMKocThb Boabl 4200 I:x /(KT - K).

Omeemuvt. B.1.1.Q ~ 1,2 MII:x. 2. m ~ 40 r.
B.2.1.Q 921 xI»x. 2. m ~ 1,18 Kr.
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CeBoncrtBa rasosB (17 4)

Ilens wm3ydyeHMA HaHHON TeMbl — CHOPMUPOBATH
y ydauiuxcs OpeacTaBJieHHe O CBOMCTBax ra3oB. Baik-
HO, YTOOBI, IOMUMO 3HAHUHN 3aKOHOB HeaJbHOTO rasa,
y ydammxcs ObLIM cQOPMUPOBAHBI METOLOJIOTUYECKUE
3HAHUA U yMeHuA. K HUM OTHOCATCA:

— TpeACcTaBJIEeHUsS O MOJeJNAX rasa (UAeaJbHBIN ras,
peanbHBII ras), cBOMCTBAX U IPAHUIIAX TPUMEHNMOCTHU
MozeJieil; TPUHIINIIE DOIOJHUTEJIbHOCTU (TepMoamHA-
MUYECKUN U CTAaTUCTUUYECKUU MeTOAbl M3YyUEeHUs Ma-
KPOCKOIIMYECKUX CUCTEM); POJI I MECTE dKCIIEPUMEHTa
IpU U3YYEHUU CBOUCTB ra3doB, O B3aMMOCBS3U TEOPUU
U 9KCIIEPUMEHTAa; CTPYKType (GPU3MUECKOH Teopuu (YacT-
Hafd Teopud UAeaJIbHOIO ra3a);

— YMeHHUsA CTPOUTHh MHAYKTUBHBIE U AeIyKTUBHBIE
YMOBaKJIIOUEeHUA.

YuuThIBas, 4To Kypc GusmKky nsydaercsa Ha 6a30BOM
ypPOBHe, (hopMyJia JaBJIeHUA UAEAJTbHOTO ra3a SAeTCA B
TOTOBOM BUze, 0€3 BBIBO/IA, W IOSACHAETCA C IIOMOIIHIO
IIPUMEPOB U MOJEJBbHOTO 9KCIIEPUMEHTA.

BaskHo, 4TOOBI y yUaInxcsa Ha IpUMepe TeOPUH’ uie-
aJIbHOTO Tas3a CJIOXKUJNCH IIPEeJCTABJIEHUS O YaCTHOM
(GUBUUECKON Teopuu, U IMOITOMY IIpU OOOOIIeHNU 3HA-
HUH y4Jaluxcs II0 JaHHOM TeMe I[eJIecOO0pPasHo UYeTKO
BBIJIEJIUTH OCHOBaHME TEOPUH (€T0 9KCIIEPUMEHTAIbHBIN
0asuc, OCHOBHBIE IIOHATUSI U MOJeJNU), Aapo (OCHOBHOE
ypaBHEHME MOJIEKYJIAPHO-KMHETUUYECKOU Teopum upie-
aJBHOTO Ta3a, CBA3h CpeJdHel KUHETUYEeCKOU SHepTruu
TEIIJIOBOTO JBUMKEHUA MOJIEKYJ U TEPMOAMHAMUYECKON
TeMIIepaTyphl, IIEPBBIN 3aKOH TEPMOAUHAMUKHU), CIEH-
cTBUsA Teopuu (ypaBHEHME COCTOSHUS U ra3d0oBble 3aKO-
HbI, NOPUMEHEHWE CBOMCTB Tal30B), WHTEPIPETAIINIO
Teopuu (00bACHEHUE 9KCIIEePUMEHTAJIBLHOTO0 6asuca, rpa-
HUILI IPUMEHUMOCTH MOJeJjeli). 9TO II03BOJIUT OIpee-
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JIUTH CTATYC KAaK M3yYaeMbIX B TeEMe 3aKOHOB, TaK U 9KC-
nepuMeHTOB. Kpome TOTro, TaKoil IIOAXOJ II03BOJIAET
IPOJEMOHCTPUPOBATDL yUYAIIUMCS JOTUKY €CTeCTBEHHO-
HAYYHOTO ITO3HAHUA: OT HAOIIOAEHUN U S9KCIIEPUMEHTOB
K IIOCTPOEHUIO MOjeJieil, UX TeOPEeTUUYEeCKON MHTepIpe-
Talliy U OT Hee K CJENCTBUAM U IIPOBEPOUHOMY dKCIIe-
PUMEHTY.

Bosbiioe BHUMaHMe TPU N3YUYEHUN TEMbI YAEISIEeTCs
perteHuio 3agau. B paboueit TeTpagu IpuBeAeHBI aJro-
PUTMBI pellleHus 3aJau Ha ra3oBble 3aKOHBI 1 COOTBET-
CTBYIOIIME IPUMePHI, KOTOPhIe 3a4al0T TPeOyeMbIil ypo-
BeHb OBJIQIEHUS YMEHUIMU.

IIporpammoii npenycMOTpeHO BBINIOJIHEHUE OMHOU’
Jab0paTOpPHO# PabOThI IO U3MEPEHUIO BJIIAKHOCTHU BO3-
nyxa. B onmucaruu 5T0# paboThl B TeTpanu Aad jadopa-
TOPHBIX PabOT IPeAyCMOTPEHBI IBA METOA U3MEPEHU
BJIAJKHOCTHM: C IIOMOIIBIO MOZEJN KOHAEeHCAIMOHHOTO
rurpoMeTrpa U C¢ IIOMOIILI0O Moaean mcuxpomerpa. Oba
OHU IOJI’KHBI OBITh OCBOEHBI yuarnumuca. Kpome Toro,
1eJecoo0pasHo BHITIOJHUTH PAOOTy IO M3YUYEHUIO 3aBU-
CUMOCTHY MEKAY ABYMs MaKPOCKONMWYECKUMU IIapame-
TpaMU COCTOSHUS UIeaJTbHOTO ra3a IIPU HEeU3MeHHOCTHU
Ipyrux mapamMeTpoB. B Terpaau mpezicraBieHa Jjabopa-
TOpHasA paboTa, B KOTOPOM HCCJIedyeTCcs MN300apHBINA
npoiiecc. B 3aBUCUMOCTHU OT UMEIOIIEeT0Cs B PacIopaKe-
HUU YUYUTEJsT 0O0OPYAOBAHUSA U €Tr0 IMPeAIIOUYTeHUN BO3-
MOJKHO MCCJIeJOBAHNE 3aBUCUMOCTU MEKAY ABYMS IPY-
IMMU apaMeTpPaMU COCTOSIHUA.

Pe3ynbratbl OOy4yeHus

Ha ypoéne 3anomunanus

Hasvieamo:

— (dusuUecKre BeJIUUYNHBI U UX YCJIOBHBIE 0003HAUE-
HusA: naBjeHue (p), YHUBepcaJbHas ra3oBas MOCTOSH-
Hasg (R), mocroanHas DBoabimmana (k), abcosroTHas
BJIAYKHOCTB (p), OTHOCUTEJbHASA BJIAYKHOCTH (), K03d-
dunumenT nosesnoro gecrusa (KIIIL) renoBoro nBura-
Tesist (N);

— equHUNEB! dTUxXx BeamuwmH: Ila, x/(moxns- K),
Ix/K, %;

— dusuuecKmue NpuUOOPHI: TUT'POMETP, IICUXPOMETD.
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Bocnpouszgodumbu:

— oIIpeneeHNs IMOHATUN: UOeaJTbHBIN ras, U30Tep-
MUYEeCKUl, W30XOPHBIN, M300apHBLI u agmabaTHBIN
IIPOILEeCChl, KPUTHUUECKAs TeMIlepaTypa, HACBIIeHHBII
map, TOYKa POChI, a0COJTIOTHAA BJIAYKHOCTH BO3AyXa, OT-
HOCHUTeJIbHAsA BJAKHOCTHL BO3IyXa, TEIJOBOM IBUTAa-
Tesb, KIIJI Tem/ioBOro ABUraTesisd;

— (popMyabI: ZaBJIeHUSA UOeaJTbHOrO rasa, BHYTPEH-
Hell DPHePIruu nuaAeaIbHOTO rasa, 3akoHoB Boitina—Mapu-
orra, IMlapasa, I'eii-JItoccaka, OTHOCUTEJILHOM BJIAMKHO-
ctu, KIIJ] renmoBoro aBurarensi, KIII ugeanbHOTO TeII-
JIOBOT'O IBUTATEJISA;

— ypaBHEHUSA: ypPaBHEHUE COCTOAHUA WUAeaJILHOTO
raza, ypaBueHue Mengeneesa—Kaameiipona, ypasHe-
Hue Kianeiipona;

— rpa@uKu U30TEPMUUECKOT0, UB0XOPHOTO0, M300ap-
HOI'O 1 ag1radaTHOTO IIPOIIECCOB.

Onucvieam:

— MOJIeJIN: U eaJLHOI0 ra3da, PeajJbHOro ras3a;

— YCJIOBUSA OCYIIIECTBJIEHUSA U30TE€PMUUECKOTO, U30-
XOPHOT'0, M300apHOT0, afnabaTHOTO IPOIECCOB U COOT-
BETCTBYIOII[ME DKCIIePUMEHTHI;

— TIpOoIlecchl MapooOpPa3oOBaHUA U YCTAHOBJIEHUA TU-
HaMUYECKOT0 PABHOBECUS MEXKY ITIaPOM U KUTKOCTHIO;

— YCTPOMCTBO TEIJIOBBIX JABUTaTeJIel (mBUTraTe A
BHYTPEHHEro CropaHus, IapoBOi TypOUHBI, TYpOOpeakK-
TUBHOTO JABUTATEJIS) U XOJOAUIbHON MAITUHBI;

— HeTaTHBHOE BJIMAHUE PabOTHI TEIJIOBBIX JBUTATE-
JIeHl Ha COCTOSIHVE OKPYIKAIOIIel cpeabl U IePCIeKTUBbI
€r0o YMEeHBIIIeHU .

Ha ypoéne nonumanus

ITpusodumu npumepul:

— IPOSABJIEHUSA ra30BbIX 3aKOHOB;

— IPUMEHEHUA ra3oB B TEXHUKE;

— IIPUMEHEHU CXKAaTOro BO3LYXa, COKMIKEHHBIX Ta30B.

O0sacHamb:

— IPUPOJY AABJIEHUA rasa;

— XapakKTep 3aBUCUMOCTH MJAaBJIEHUS WUAeAJHHOTO
rasa OT KOHIIEHTPAIlUU MOJIEKYJI W UX CPeIHEeN KUHEeTN-
YeCKOU dHEPTUU;
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— (puBUYECKUM CMBICJ IIOCTOAHHOU BosgbIMaHa u
YHUBEPCAJIBHOU Ia30BOM IIOCTOSIHHO;

— YCJIOBUS W I'PAHUILI IPUMEHUMOCTHU: YPaBHEHUS
Mengeneesa—Kianeiipouna, ypasHenusa Kiameilipona,
ra3oBbIX 3aKOHOB;

— (opMyJay BHYTpPEHHE sHepruu uaeajbHOrO rasa;

— CYIIIHOCTh KPUTUYECKOTO COCTOSHUS BeIlecTBa
U CMBICJI KPDUTHUYECKON TeMIIepaTyphl;

— Ha OCHOBE MOJIEKYJAPHO-KUHETUYECKON Teopuu
mpoIliecc mapoodpasoBaHUs, oOpasoBaHMHEe U CBOMCTBA
HAaCBIIEeHHOTO I1apa, 3aBUCUMOCTh TOUKHN POCHI OT JaB-
JIeHUS;

— cHoco0bI U3MEepPEeHUA BIAKHOCTY BO3AYyXa;

— OOJIyUYeHUe CIKUKEHHBIX Ta30B;

— OPUHIIUO Pa0OTHI TEILJIOBLIX ABUTATEJIEH;

— IOPUHIUII JelCTBUSA U YCTPOMCTBO [IBUTATEJS
BHYTPEHHET0 CTOPaHNus, IapPOBOi TypOUHBI, TypOOpeaK-
THUBHOI'O ABUTATEJISI, XOJOAUJILHON MAIIINHBI.

Ha yposéne npumenenus 6 mMunuinslx cumya-
yuax

Ymemeo:

— BBIBOJUTH: ypaBHeHUEe MeHneneeBa— Kitameiipona,
WCHOJIb3Ys OCHOBHOE ypaBHEHNE MOJEKYJISIPHO-KUHETH-
YeCKOI TeOPUU HAeaIbHOTO0 rasa u GopMyJIy B3aMOCBS-
31 cpelHell KMHETUYECKOU SHEePTUU TeILIOBOTO ABMIKe-
HHUA MOJIEKYJI ra3a U ero abCoJIIOTHOM TeMIlepaTyphbl; ra-
30BbIe 3aK0HBI, UCIIOJIb3y A ypaBHeHnue KiaamneiipoHa;

— CTPOUTH AeAYKTUBHBIE BBIBOAbI, IPUMEHAS IO~
YyeHHbIE 3HAHUA K PEIIeHUI0 KaueCTBeHHBIX 3a/1aY;

— CTPOUTH UHAYKTHUBHbBIE BHIBOALI HA OCHOBE Pe3yJib-
TaTOB BBLIMOJHEHHOTO 9KCIIEPUMEHTAJIBLHOTO HUCCIeI0BAa-
HUA B3aBUCHUMOCTU MEKAY IlapaMeTPaMH COCTOSHUS
uIeaqbHOTO rasa;

— HCHOOJIL30BATH TUTPOMETDP W ICUXPOMETDP AJIA W3-
MepeHUusA BIAKHOCTH BO3AyXa.

IIpumenamuw:

— H3yUYeHHbIe 3aBUCHMOCTU K PEIIeHUI0 BBIUNCIIN-
TeJIbHBIX U Ipad)MueCcKUX 3a/5a4;

— MOJTyYeHHbIe 3HAHUS K OOBbACHEHUIO SBJIEHUH,
HabJII0laeMBbIX B IIPUPOJie U B OBITY.
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Ha ypoene npumenenus 6 HeCcmaHOaApMHBLX
cumyayuax

Oob6o6uwamn:

— TOJIyUYeHHBbIE TTPU U3YUYEHUUN TEMbI 3HAHUS, TIPEI-
CTaBJIATH UX B CTPYKTYPUPOBAHHOM BU/IE.

Hanocmpuposamns:
— IIPOABJIEHME IIPUMHIWIIA OOIIOJHHUTEJIBbHOCTHU IIPH
OIIMCAHUU TEeILJIOBBIX ABJEHUI U TEIJIOBbIX CBOMCTB I'a30B.

I'onpOHHoe nnaHNpoBaHume

Ne

ypoxa Tema ypoxa

1/33 | [aBieHue umeajabHOTO rasa

2/34 | YpaBHeHUEe COCTOSIHUS UAEaJTbHOIO rasa

3/35 | Perrenue 3agau

4/36 | T'azoBBbIe 3aKOHBI

5/37 | JlaboparopHas pabotra Ne 7 «MccaemoBanue 3aBu-
cuMOCTH 00'beMa ra3a JaHHOM MAacChl OT TeMIIepa-
TYPBI IPU IOCTOSTHHOM JABJICHUN »

6/38 | Pemenue 3agau

7/39 | Pemrenue 3amau

8/40 | KourpouabHas pabora mo treme «CBoiicTBa naeaib-
HOTO raza»

9/41 | KpuruuecKoe COCTOSIHIE BeIllecTBa

10/42 | HaceimieunHbli nap. BaasKHOCTh BO3AyXa

11/48 | JlabopaTopHas pabora Ne 8 «Mamepenue
OTHOCUTEJILHOM BJIAXHOCTU BO3AyXa».
Perrenne 3agau

12/44 | IlpumeHeHUe Tra30B

13/45 | ITpuHIUIIEI pabOThI TEILJIOBLIX ABUTATEJIEHN

14/46 | TemyioBbIEe ABUTATEN

15/47 | Perrenue 3amaa

16/48 | Pabora X0JIOAUJIBLHO MaITUHBI

17/49 | O6o6mierue 10 TeMe «CBOMCTBA Ira30B» .
Permrenue 3agau
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VYpok 1/33. [laBneHune npeanbHoro rasa

Bung neAaTeabHOCTH yUaNTUXCSH:

— IlaBaTh OIIpefiesieHNe IIOHATUA HJeaJbHOTO rasa;

— OPUMEHATH (GOPMYJIy AJIA pacueTa AAaBJIeHUA Ule-
aJBHOTO ra3a IIpu PelIieHny 3a1a4;

— OIIMChIBATH MOJIeJIb NAeaJbHOTO ra3a;

— 00BACHATH IPUPOY AaBJIeHUA rasa, XapaKkTep 3a-
BHUCUMOCTHY [ABJEHUA ras3a OT KOHIEHTPAIIUU MOJIEKYJI
U UX cpeJHell KWHEeTUYeCKO SHepTuu.

OcHoBHOIT MaTepuaJj. HpeanbHbIN Tas. I'paHUIbI
OIPUMEHUMOCTU MOZeJHN «HIeaJbHbIN ras». [laBieHue
rasa. OCHOBHOe ypaBHEHUE MOJIEKYJISPHO-KUHEeTHUYe-
CKOI TeopuH uIeasTbHOTO rasa.

HdemoncTpamuu. Moaeisb, UIIIOCTPUPYIOIAA IPUPO-
Iy DaBJIeHUS rasa Ha cTeHKU cocyzna. Tabauia «IlaBie-
HUe ugeaabHOro rasa». O6bexT us 9PY.

Pemienue 3anau tuna: yupakaeuue 21.

Ha mowm. § 29; P. T. saganua 89—95.

PEKOMEHOALNW ONA YHUTENA

Ha sTrom ypoke HaunmHaioT (hopMUPOBATHECA IPEACTAB-
JIEHUSA YYAITUXCA O MOJIEJIAX , N3yYaeMbIX MOJIEKYITDHONU
(usuKoit, KOTOPHIE B AaIbHENIIIEM pa3BuBaioTcd. I1osTo-
MYy OY€Hb BaKHO JOOUTHLCA MOHUMAHUA YUAITUMUCH Xa-
PaKTEePUCTUK MOJAEJU UAeaJbHOTO ra3a, 'PAHUIl U YCJIO-
BUHM ee TPUMEHUMOCTU. B qasbHEUIeM TPU PeIIeHUun
3a7au ciaenyeT obOpalaTh BHUMAHME yYallluXCcA Ha BO3-
MOJKHOCTb IPUMEHEHUs YPAaBHEHUU COCTOSHUSA UAeaTb-
HOT'O Tasa K pPeaJbHBIM MaKPOCKOIIMYECKUM CUCTEMAaM.

IIpencraBnenus o mpupoze JaBJeHUs rasa, O 3aBUCU-
MOCTHU [AABJIEHUSA ras3a OT KOHIEHTPAIlMU MOJEKYJ U
CKOPOCTU WX ABUIKEHUS (DOPMUPOBAINCH Y YUAITUXCSH
Ha KayeCTBEHHOM ypPOBHE IIPU U3YUEeHUU (PUBUKU B OC-
HOBHOI 11Ko0Jie. Ha 9ToM ypoKe 11ocjie ITOBTOPEeHU ST UMe-
IOIUXCA YV yYallluXCcsA 3HAHUI, 00CYy:KIeHUA Mozeeii,
WJLJTIOCTPUPYIOIIUX 3aBUCUMOCTH JaBJE€HUA rasa OT IIa-
paMeTpPOB COCTOSAHUS CUCTEMBI, 3aIIUCHIBAIOT (POPMYIY
IaBJIEHUA UAeaJbHOTO ra3da B TOTOBOM BUJIe U OCHOBHOE
ypaBHEHUE MOJIEKYJAPHO-KMHETUYECKOU TEeOpuu wujie-
aJibHOTO Trasda. BHuMMaHWe ydyaluxcsa oOpaljalT Ha
CBsI3b MAaKPOCKOIIMYECKOTO MapaMeTpa COCTOSHUS ra3a
¢ XapaKTepUCTUKAMHU MOJIEKYJ rasa.
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WUsyueHHblii MaTepuasl 3aKpeILIAIOT IIPU PeIleHun
3agaud. Ilesecoo6pasHo HA YPOKe paccMOTPeTh npumep 1
Ha c. 64 paboueii TeTpasu.

VYpox 2/34. YpaBHeHUe COCTOAHUS
naeanbHOro rasa

Bun nearerbHOCTU yYaIUXC:

— NOPUMEHATH TPHU pelieHuu 3agad GopMyay s
pacuera BHYTpPEeHHEH SHEPrUU HAeaJILHOTO rasa, ypas-
HeHUe COCTOSHUS UIealbHOTo ra3a, ypaBHeHue MeHe-
neeBa—Kamneiipona, ypasuenue Kiameiipona;

— O00BACHATH YCJAOBUA U I'DAHUIILI IPUMEHUMOCTHU
ypaBueHua MenneneeBa—Kaaneilipona, ypaBHeHUs
Kiameiipona;

— BBIBOAUTL ypaBHeHue MenneneeBa—HKiamneiipo-
Ha, MCHoJib3ysa ocHoBHOe ypaBHenue MKT mmeanbHOTO
raza 1 (pOPMyJIy B3aMMOCBS3U CPeIHENl KUHEeTUUYECKO
9HEPIr'uy TEIJIOBOTO JBUKEHUA MOJIEKYJI rada U ero ao-
COJIIOTHOI TeMIIepaTypPhI.

OcHoBHOI1 MmaTepuaya. CpeHaA KUHETUYECKAI dHED-
rus TeIJIOBOTO ABUKEHUS MOJIEKYJ U TeMIepaTrypa
Tena. [locroaunaa Boarnmana. YpaBHeHUE COCTOSTHUSA
uaeaJbHOro ra3a. ypasuneunue MeHaesneeBa— Kiametipo-
Ha. YHHUBepcaJbHas ra3oBas IIOCTOAHHAsA. YpPaBHEHUE
Kmaneiipona. BHyTpeHuasa sHeprus uaeaJbHOTO rasa.

HemoucTpamuu. OUBIT ¢ MUJIXHAPOM TEPEMEHHOTO
ob6beMa, MIIIOCTPpUPYIOMMiT ypaBHeHme Kianeiipona.
O6meKT u3 IDY.

Pemrenue 3agau Tuna: ynpaskuenue 22 (1, 2).

Ha gom. § 30; P. T. saganua 98—102.

PEKOMEHOALVW ONA YHUTENA

VPOK mpaKTHUUYECKU MOJHOCTHIO IIOCBAIIEH U3YUeHUIO
HoBOro Marepuasia. CJI0KHOCTH €ro 3aKJYaeTcsd B
OOJIBITIOM YWCJe [AeAYKTUBHBIX BBIBOMOB. IloaTomy
1eJjiecoodpasHo IIpU 00'bsICHEHUHN MaTepuaja (PUKCUPO-
BaTb KasKIbIH IT1Iar, B Pe3yJIbTaTe Uero y yJariuxcs B Te-
Tpagu OymeT sammcaH IIOAPOOHBIN mJjaH maparpada,
KOTODBIH IIOMOMKET MM IIPY BBIIOJHEHUHN JOMAIITHEro
damauus. HeKoTopble BBIBOABI ydYaIlleCs MOTYT BbI-
MMOJTHUTHh CaMOCTOATEJIbHO. B uWacTHOCTH, ypaBHEHUE
Kiameifiporna MoskeT OBITH OJYUYEHO IIPU PEeIeHn N KOH-
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KpeTHOH 3aJauu, B KOTOPOW ONMMCAHO W3MEeHEeHUue Ma-
KPOCKOIIMYECKUX IIapaMeTPOB COCTOAHWA ra3a HEUs-
MEHHOU MaccChI.

IIpu msyuenuwm mocToaHHOW BosbliMaHa BaKHO IO-
OUTHCS TTIOHMMAaHUA ee (PUBUUECKOTO CMBICJIA, a TaKiKe
TOTO, UTO OHA ABJIAETCA PyHIaMEHTAJIbHON (DPU3NUIECKON
TOCTOSHHOM.

BakHBIM ABIAETCA NMOHATHE BHYTPEHHEN SHEPrUu
uaeaJbHOTO rasa. yualnuecs JOJIMKHBI IIOHATH, YTO, UC-
XOAs U3 IPUHATHIX CBOMCTB MOJEJIM UAeaJbHOTO rasa,
OH 00JamaeT TOJBKO KHUHETUUYECKON COCTABJIAIOIEH
BHYTPEHHE! 9HEePTHuu.

Jis1 3aKpenIeHnss 3HAHUM PeIraloTca 3a/ladun.

VYpoxk 3/35. PelueHue 3apay

Bujg nedaresHOCTH yUYAIIUXCS:

— IPUMEHATH OCHOBHOE ypPaBHEHUE MOJIEKYJIAPHO-
KMHETHUUYECKON TeOpUU U ypPaBHEHUS COCTOAHUA HIe-
aJILHOTO Tasa MIPU pelreHnr IrpaduuecKUX U BBIUMCIIN-
TeJbHBIX 3a/1a4.

OcHoBHOIT MaTepuaa. Pelrenure 3azay Ha BBIYHCIIE-
HUe OaBJIEHUsA rasa, CpeJHell KUHEeTHUYECKOI SHepruu
HOCTYMIATEJbHOTO ABUKEHUA MOJIEKYJI NAeaJbHOT0 Ira3a
u abCOJIIOTHOM TeMIlepaTyphbl, IPHMMEHEeHIe YpaBHEeHN
COCTOSIHUA I'asa.

Pemenue 3amau tuna: yupakuaenue 22 (3, 4); P. T.
3amanudg 96, 97, 103—105.

Ha gom. P. T. zagauusa 106—108%; rect Ne 7 13 9DY.

PEKOMEHOAUWW AN YHUTENA

B nHauase ypoka 1iesiecoo6pasHo IIPOBECTU IIPOBEPOU-
HYI0 paboty, paccuntanayio Ha 10 MmuH. MOKHO MCIOJIb-
30BaTh TPEHUPOBOUHLIN TecT 4 13 paboueil TeTpaan.

BapmuanTt 1

1. Upgeanbublii ras — 9TO TaKOii ra3, MOJIEKYJIbI KOTO-
poro:

A. mpencTaBisOT cOO0M MaTepUuabHbIE TOUKH.

B. He B3auMoOmeicTBYIOT MeXKAY COOOI.

B. Tonbko mputAruBaoTCAa IPYT K APYTY.
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HpaBI/IJIbeIM ABJIAETCA OTBET

1) TopKko A 3) Tonbko A u B
2) ronvko B 4) ronpko A u B

2. Ilpu HeusMeHHO# cpegHell KMHETHUYECKOUN dHEp-
TUM TEMNJIOBOTO ABUMKEHUS MOJEKYJ HUIeaJbHOTO rasa
ero KOHIleHTpanusa yBeamuwiach B 4 pasa. Ilpu stom
IaBJIeHUE rasa

1) yBestmumiocs B 4 pasa

2) ymeHbmuiaocs B 4 pasa

3) yMmeHbIIMJIOCH B 16 pas

4) He U3MEHUJIOCH

3. B 3aKphITOM cocyie TeMIlepaTypa uaeajabHOro rasa
yMeHbINMJIAach B 3 pasa. IIlpu sToM gaBieHMme rasa Ha
CTEeHKU cocya

1) ymenbiuaoch B 9 pas

2) ymeHBIIIMIIOCH B 3 pasa

3) yMeHbITNI0CH BV 3 pas
4) He U3MEHUJIOCH

4. Tlpu coxaTuy UIeaJbHOrO rasa ero 00'beM yMeHb-
ImuJcsa B 2 pasa, a TeMmaepaTrypa yBeJuduiaach B 2 pasa.
IlaBaeHUe raza mpu 3TOM

1) He u3MeHUIOCH

2) yBenuuuiiock B 4 pasa

3) yMeHBIIINJIOCH B 4 pasa

4) yMeHBITUJIOCH B 2 pasa

5. B cocyne oobemoMm V HaxomATcs 3 MOJIb BOAOPOIA
IpU KOMHATHOII TeMIlepaType U faBjieHun p. Kakum moJi-
"K€eH ObIThL 00'beM COCYa, B KOTOPOM COAEPIKATCA 3 MOJIb
KICJIOPO/A IIPH TOH Ke TeMIIepaType 1 TOM JKe JaBJIeHMIN?

1) 16V 2) 8V 3) 4V 4)V

Bapuanr 2

1. UneanbHBIN ra3 — 3TO TaKOI rasd, MOJEKYJIbl KOTO-
poro:

A. pencTaBIAIOT COOOM MaTepHUaJIbHbBIE TOUKH.

B. He B3auMoOmeicTBYIOT MeXK Ay COOOIA.

B. BzauMomeiicTBYIOT TOJBKO HaA OOJBINNX PACCTOSA-
HUAX APYT OT ApyTa.

ITpaBUIBLHBIM ABIAETCA OTBET

1) Tonpro A 3) ronek0 A u B

2) ronsko B 4) tonpko Au B
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2. Ilpu HemsMeHHOI cpefHell KMHETWYECKOUN sHep-
TMU TENJIOBOTO ABUW)KEHUS MOJIEKYJ HAeaJbHOTO Tasa
ero KOHIleHTpanusa yMeHbIIuiaachk B 4 pasa. IIpu sTom
IaBJIEHVE Ta3a

1) yBesmmuniioch B 4 pasa

2) YyMeHBIIIUJIOCH B 4 pasa

3) yBenuunjoch B 16 pas

4) He U3BMEHUJIOCh

3. B BarkpbBITOM coCyzie TeMIlepaTypa UAeaJbHOTO rasa
yBesuuuiach B 5 pas. IIpu aToM faBieHUe rasa Ha CTEH-
KU cocyga

1) yBestmumiocs B 25 pas

2) yBeIm4uIIOChE B O pas

3) yBeImumnJjaoch BV 5 pas
4) He UBMEHUJIOChH

4. TTpu cxxkaTuu uUAeaJbHOTO rasa ero o0beM yBeJu-
ynjcsa B 3 pasa U TeMIlepaTypa yBeJudujiach B 3 pasa.
IlaBieHMe ra3da Ipu 9TOM

1) He U3MEHUJIOCH

2) yBenuuuJjoch B 9 pas

3) yMeHBIITUJIOCH B 9 pas

4) yBesimumyoch B 3 pasa

5. B cocyze oobemoMm V HaxomsATCs 5 MOJIb BOLOPOIA
Ipu KOMHATHOH TeMIlepaType U naBjieHuu p. Kakum moJi-
"KeH ObITh 00'BEM COCY/Ia, B KOTOPOM COAEPKaTcs 5 MOJIb
a30Ta IPU TOM JKe TeMIIepaType U TOM »Ke JaBJIeHnun?

1) 14V 2)7V 3) 3,5V HV

Omeemuvt.B.1.1.3.2.1.3.2.4.2.5.4.

B.2.1.3.2.2.3.2.4.1.5.4.

Ilpucrtynmasa K pellleHuio 3amad, Iiejecoo0pasHo Ha
KOHKPETHOM NOpuMepe OOCYAUTHL C YUYAIMMUCSA aJro-
pUTM pellleHuA 3ajady Ha ypaBHeHuA MeHgeaeeBa—
Kiaaneiipona n Knaneiipona (mpumeps! 2 u 3 Ha c. 64—
66 13 paboueii TeTpamm).

VYpok 4/36. la30Bble 3aKOHbI

Bun neAaTesrbHOCTH y4AIUXCS:

— (dopmyaupoBaTts 3aK0HBI Boitna—Mapuorra, I'eii-
Jlroccaka, IllapJis;

— aHaJM3UpPOBATh IPadUKU U30TEePMUUYECKOTO, 130~
6apHOT0, M30XOPHOTO U afabaTHOTO IIPOILECCOB;
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— 0603HauaTh 'PAHUIILI IPUMEHUMOCTHY I'a30BbIX 3a-
KOHOB,;

— BBIBOJUTH YpPaBHEHUS ra30BbIX 3aKOHOB U3 ypaB-
Henusa MenpgeneeBa— Kianeiipona;

— OIHUCHIBATH YCJIOBUS OCYIIECTBJIEHUS HN30TEPMU-
YeCKOro, n300apHOr0, N30XOPHOTO 1 aauabaTHOIro MIPo-
I[ECCOB ¥ COOTBETCTBYIOIIINE DKCIIEPUMEHTHI.

OcHoBHOIT Matepuan. Msomporieccol. M3oTepmuye-
CKHUI IIpoliecc, 3akoH Boitna—Mapuorra. M306apHbIit
npoiiecc, 3akoH l'eii-JItoccaka, TemMIiepaTypHbIH K03(h-
dunmeHT 00BEMHOTO pacIinupeHus rasa. VB30XOpPHBIH
nporecc, 3akou Illapaa, TemmepaTypHBIZ Koa(hhuiim-
eHT OaBJieHuA rasa. ApmabarHbIi mmpoiiecc. [Ipumene-
HUe IIePBOTr0 3aKOHA TEPMOJANHAMMUKHU K M30TIPOIlecCaM.

HemoucTpanmuu. OUBITH ¢ MUJIUHAPOM TePEMEHHOTO
o0peMa, WIITIOCTPUPYIOIVe usonpornecchkl. OObIT ¢ BO3-
OYIITHBIM OTHUBOM WJIY IPYTOM OMBIT IO aguabaTHOMY
pacituperuio Bo3ayxa. Tabaunsl: «3axon Boitiaa—Ma-
puorTa», «3aKoH Ieii-JIroccaka», «3akou Illapas»,
«AnguabarHbiit mpoiiecc» . O0beKThI U3 IDY.

Ha gom. § 31; P. T. sagaunma 109—111.

PEKOMEHOALWW ONA YHUTENA

T'azoBbIe 3aKOHBI 11eJI€CO00PA3HO M3yYaTh IO CJIELY-
OIIeMY ILJIaHy:

1. Onpepmenenue mpoiiecca.

2. DOKCIIEPUMEHT.

3. BriBos razoBoro 3aK0HA.

4. ®opmyia u hopMyJIUPOBKA 3aKOHA.

5. I'padpuk msompoIiecca.

6. O0bsAcHeHUe xapaKTepa 3aBUCUMOCTU MEXKAY IIa-
paMeTpaMmu COCTOSHHUS rasa ¢ TOUYKHU 3PEHUS MOJEKY-
JSPHO-KUHETUYECKOUN TEOPUU CTPOEHUS BeIllecTBa.

7. IIpuMeHeHNe IIEPBOTO 3aKOHA TEePMOAUHAMUKIU
K M30IIPOIIeccy.

T'azoBble 3aKOHBI BEIBOAATCA AeAYKTUBHO U3 YpaBHe-
Husa Kiamneidipora. BeiBog (popMyJIbl 3aKOHA yUall[eCs
MOT'YT BBIIIOJHATH CAMOCTOSTEJbHO IIPU PEIIeHNN KOH-
KpPeTHOUM 3amauym. B aToM ciyuae OesaTeJbHOCTL yda-
miuxcs Oymer OoJiee OCMBICJIeHHOU. I'paduK H30IIpO-
mecca MOJKeT OBITH IIOCTPOEH JIMOO MO peayJabTaTaM
9KCIEePUMEHTA, JIN0O II0 pe3yabTaTaM PerleHnd 3a adun.
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Basxzo o6paTuTh BHUMAHNE yUaIl[UXCS Ha TO, UTO, BO-
IEePBBIX, CBA3b MEXKJY MaKPOCKOMUYECKUMU IIapame-
TPaMU COCTOSHUSA UeaJIbHOTO I'a3a U XapaKTep U30IIPo-
1mecca MOTYT ObITH O0'BSICHEHBI C TOUKU 3PEHUS MOJIEKY-
JAPHO-KUHETUYECKON Teopuu U, BO-BTOPHIX, CBOMCTBA
rasoB UBYyUYAIOTCA C TOUKY 3PEHUSA UX CTPOECHUA U C TOU-
KU 3peHUs COXPaHEeHUs U IPeBPaIleHns SHePTruu.

Ecau ycnoBusa oO6yuyeHuss TaKOBBI, UTO HA OAHOM ypO-
Ke Bech MaTepuaj WM3YyUYUTh HEBO3MOYKHO, TO MOXKHO
yacTh ero (HampuMep, aguabaTHBIN IIpoliecc) IepeHecTu
Ha IPYTOo¥ YPOK.

Vpoxk 5/37. labopaTtopHas paborta Ne 7
«UccnepoBaHuve 3aBUCMMOCTY oGbeMa rasa
AAaHHOW MacCbl OT TeMnepaTypbl NPV MOCTOSHHOM
DaBleHUN»

Bun neAaTerbHOCTH yYAIUXCS:

— HCCJIeI0oBaTh 3aBHUCHUMOCTb MEXKAY IIapaMeTpaMu
COCTOSIHU S UIeaIbHOIO Iasa;

— rpa)uuecK’ MHTEPHIPETUPOBATL HOJYUEHHBIA pe-
3yJIbTAT;

— HabJIO4aTh, U3MEPATh U [eJIaTh BHIBOJALI B IIPO-
mecce 9KCIePUMEHTAJIbHON AesATeIbHOCTH.

Ha mom. P. T. zagmanua 112—114; yupaxkuenue 23
(1, 2).

PEKOMEHOALW ONA YHUTENA

JlabopaTopHas paboTa BBIIIOJIHAETCA B COOTBETCTBUU
C MHCTPYKIUel, IpuBedeHHO B TeTpanu AJsa Jabopa-
TOPHBLIX paboT. Yualuecsa UCCJIEeIyI0T 1300apHbBIN IIPO-
mecc. BoaMoiKkHO mcciieoBaTh JIO00HM APYTroi M30IIPO-
IIecc ¥ UCII0JIb30BaTh JAJIA 3TOTO TO 000PyIO0BaHME, KOTO-
poe mMeeTCs B PACTIOPSAIKEHNN YUNTEJIS.

Vpox 6/38. PewueHne 3apay

Bun neAaTerbHOCTH yYAIUXCS:

— NOPUMEHSATHL YPaBHEHUs, ONICHLIBAIOIINE Ia30BLIe
3aKOHBI, IIPU PEIIeHUUN BBIUMCJIUTEJNbHBIX U rpaduue-
CKHUX 3ajJad.

OcHoBHOIT MaTepuaj. PellleHue BBIUMCINTEIbHBIX
3a/7jau Ha ra30BbIe 3aKOHBI U rpa)MuecKUX 3a/1a4 Ha I10-
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cTpoeHMe rpaduKoB IpPoIlecca B Pa3HBLIX CHCTEMAaX KO-
OpAMHAT, OIIpelejeHre M0 rpauKy KaKoi-i1mnbo BeJiu-
YMHBI.

Pemenne 3agau tuna: P. T. zagauua 115—117, 128;
yupaxkuenue 23 (3, 6, 8).

Ha nom. P. T. zaganusa 118, 119, 125, 126.

PEKOMEHOALWW 1A YHUTENA

Ha mammoMm ypoke Iiesiecoo0pasHO yIeJUTbh BHUMA-
HUe PeIleHnI0 KOJUUYEeCTBeHHBIX 3aJad Ha ra3oBble 3a-
KOHBI ¥ IOCTATOUHO ITPOCTHIX IpadmuecKux 3aau, B KO-
TOPBIX TpebyeTcs MOCTPOUTH rpaduK IIporiecca B pas-
HBIX CHCTeMaX KOOpAWHAT, OIPEIEJUTh II0 TPapuKy
KaKy0-1100 BeJUUYUHY, CPABHUTH 110 rpadKaM ycJo-
BUS OCYIIECTBJIEHUS IIPOIecca.

VYpok 7/39. PewweHue 3aga4

Bun nearepbHOCTH yUaIUXC:

— IPUMEHATH ra3oBble 3aKOHEI 1 IIePBLINA 3aKOH TepP-
MOAMHAMUKU K OIMCAHIIO N30IPOIIECCOB;

— pelIaTh BHIUKUCIUTEIbHBIE U I'pa)uuecKue 3agaun
Ha MUKJINYECKUN IpoIece.

OcHoBHOIT MaTepuaJ. Pelrerie BEIYNCINTEIbLHBIX 3a-
Jad Ha ra3oBble 3aKOHBI 1 Ha IPUMEHEeHNe IIePBOro 3aK0-
Ha TePMOJAMHAMMUKHN K M30IpoIlieccaM; rpapuuecKkux 3a-
Iad, B KOTOPBIX 3aJaH [IUKJINUYECKUN IIPOIlece 1 Heo0Xo-
IIIMO €r0 IIEPECTPOUTh B IPYIUX CUCTEMAaX KOOPAMHAT.

Pemenne 3agau Tuna: P. T. zsaganua 120, 123, 124.

Ha gom. P. T. zamanusa 121, 122; yupaskHenue 23
4,5, 7).

PEKOMEHOAUWW 1A YHUTENA

Ha ganzOM ypoKe 1e1ecoo0pasHo pellaTh 3a4adun Ha
rasoBble 3aKOHBI 1 HA IPUMEeHeHre IIEPBOro 3aK0HA Tep-
MOAVMHAMUKY K U30IIpoIleccaM. PerramoTea Kak KoJaude-
CTBEHHBIE 3aa4l, TAK U I'papruecKue, B KOTOPLIX 3a-
IaH rpapuk MUKJINYECKOTO IIPoliecca U He0OXOAMMO ero
IIOCTPOUTHh B IPYIHMX CHCTeMaX KOOPAWHAT W OIIpele-
JNUTH 3HAKU pa6OT]:I, KoJinyecTBa TEIlJIOThI, USMEHEHUA
BHYTPEHHEN SHepPruu.

B KOHIIe ypOKa cjleAyeT IIPOBECTU IPOBEPOUHYIO Pa-
6ory, paccuntanuyio Ha 10 MuH.
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BapuanTt 1

1. ITpomecc uaMeHeHUs COCTOSIHUA rasa JaHHOU Mac-
CBI IPY HEU3MEHHOM JJaBJIEHNU Ha3bIBAIOT

1) nsorepMuUECKUM 3) UBOXOPHBIM

2) nuzobapHBIM 4) agmabaTHBIM

2. IIporecc n3aMeHeHsI COCTOAHNA rasa JaHHOM Mac-
ChHI IIPU IIOCTOSIHHOI TeMIlepaType OIMCLIBAETCS ypas-
HeHUeM

v, W
1) p,V,=p,V, 3) Ti = ?ﬁ
o)LL _ P2 4) pV = -RT

L T
3. IIpu u30X0OpHOM IIpoIecce
1) usamMeHeHe BHyTPeHHEH sHePIruu rada paBHO HYJIIO
2) KOJIMUeCTBO TEIJIOTHI PABHO HYJIIO
3) pabora rasa paBHa HYJIIO
4) nu3aMeHeHNe TeMIIepPaTypPhI ra3da PaBHO HYJIIO

4. Ha pucynke 5 npuBefeHbI rpaduKU YeThIPeX IPo-
IIeCCOB M3MEeHEeHUs COCTOSHUS HAeaJbHOTO rasa. Mso-
0apHBIM pacCIIUPEeHUEeM SABJISIETCS IPOIlecC

1)1 2)2 3)3 4)4

5. Ha pucyuke 6 mpusemeHsl rpapuKy 3aBUCHIMOCTH
IaBJeHUs rasa JaHHOM Macchl OT 00'beMa IS ABYX IIPO-
meccoB. CpaBHUTEe 3HAUEHUS TEMIIEPATYPbI, IPU KOTO-
POIT OCYIIECTBIAIOTCSA 9TH Ipoliecchl. Maccy rasa u ero
XVUMHUYECKHUI COCTAB CUUTATH OAMHAKOBBIMHU.

1)T1=T2 3)T1>T2

2) T,<T, 4) T, >T,.
p p

_._3
*4
1
2 1
2
0] T O |4
Puc. 5 Puc. 6
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Bapuanr 2

1. IIpo1iecc n3MeHEHMs COCTOAHNSA I'ada JaHHOU Mac-
CBbI IPU HEMBMEHHOM 00'beMe Ha3bIBAIOT

1) nusorepMuYeCKUM 3) UBOXOPHBIM

2) nuzob6apHBIM 4) agmabaTHBIM

2. IIporecc nuaMeHeHUsI COCTOAHUSA ra3a JaHHOU Mac-
Cbl IIPY IOCTOSIHHOM [JABJIEHUM OIIMCBHIBAETCS ypaBHe-
HUEeM

V; V.
1)p1V1 =p2V2 3) Ti = Tz
P _ P2 _m
2) 7= 7 4) pvV =2 RT

3. IIpu u30TepMUUECKOM IIPOITEcce

1) usmMmeHeHUe BHYTPEHHEN 9HEPTUU Ta3a PABHO HYJIIO
2) KOJIMUYeCTBO TEILJIOThI PABHO HYJIIO

3) paboTa rasa paBHa HYJIO

4) usmeHnenune oo’beMa rasza paBHO HYJIIO

4. Ha pucyuke 7 npuBeneHbl rpapuKi YeTbIpex Mmpo-
I[eCCOB M3MEHEHUS COCTOSHUS HAeabHOTO rasza. Mso-
XOPHBIM OXJIAMKAEHUEM SABJIAETCS IIPOIeCcC

1)1 2)2 3)3 4)4

5. Ha pucyHke 8 npuBeaeHbI IpapuKy 3aBUCUMOCTH
IaBJIeHUs Tasa MaHHOM Macchl OT TeMIIepaTyphbl IJis
IByx mpoiieccoB. CpaBHUTe 3HaueHums obObeMma rasa,
C KOTOPBIM OCYIIECTBJISIOTCSA 9TH IIpollecchl. Maccy rasa
U ero XUMUUYECKUHI COCTAB CUNTATh OJUHAKOBBIMMU.

1)V1=V2 3)V1>V2
2)V1<V2 4)V12V2
Omeemuvt.B.1.1.2.2.1.3.3.4.4.5.3
B.2.1.3.2.3.3.1.4.3.5.2
|4 b

Puc. 7 Puc. 8



VYpox 8/40. KoHTponbHas paboTa no teme
«CBOWCTBa naeanbHoro rasa»

Bujg meaTeIbHOCTH YUAIIUXCH:
— OPUMEHATH IIOJYyUYEeHHbIe 3HAHUA K PEeIIeHnI0 3a-
mad.

Ha mom. P. T. zagauusa 127, 129.

PEKOMEHOALNW ONA YHUTENA

B KoHTpPOJBHYIO pPaboTy cJeyeT BKJIOUUTH BBIUKC-
JuTeJbHBIe W TrpaduuecKue 3aJayu, II03BOJIAIOIINE
IPOBEPUTH YMEHUS yUalllUXCs MPUMEHSTh YPaBHEHUS
Menpneneesa—Kiameiipona u Knameiipona, ra3oBbie 3a-
KOHBI U IEPBBIH 3aKOH TEPMOJUHAMUKY K aHAJIU3Y IIPO-
1IeCCOB U3MEHEHUA COCTOSHUSA UAeabHOrO rasa. Mox-
HO WCIIOJIb30BATh TPEHUPOBOUHBLIN TecT 5 m3 paboueii
TeTpagu.

Bapuanr 1

1. Kakum go/sKeH ObITh HAMMEHBIIINHA 00beM 0aJIIo-
Ha, BMeIampIiiero 6,2 r Kucjaopona, €cjar ero CTeHKU
npu Ttemueparype 20 °C BbIAep:KUBAIOT OgaBJeHUE
1,57-1081Ia?

2. OgHOATOMHBIN UAeAJIbHLIN a3, B3ATHINA B KOJIUYe-
cTBe 4 MOJb, IIOJyYaeT KOJMYECTBO TemaoThl 2 KI[K.
ITpu sTom ero Tremneparypa noBeiniaerca Ha 20 K. Ka-
KyIo paboTy coBepIllaeT ra3 B 9TOM IIpoiiecce?

3. B 6asnnone emkocThio 0,2 M3 HaxoguTCA reIUi MOX
masireruem 10° ITa npu Temneparype 17 °C. ITociue mmoz-
KauMBaHUs TeJiud JaBjeHUe IOBLICUIOCh 10 3+ 105 Ila,
a Temmeparypa yBeauuuniaack g0 47 °C. Ha ckoibKo yBe-
JUYUJIACH Macca reius?

4. Ha pucynke 9 mpuseneH p
rpaguK IIUKJINYECKOT'O IPOIlec-
ca U3MEHEHUS COCTOSHUS He- 3 4
aJapHOTO rasa. IlocTpoiiTe rpa-
(uKH sTOrO IMpoIecca B KOOPIH-
"Hatax p, VuV, T. [Ind KaxKIoro
mpolecca IMKJA OIIPegenTe 2 1
3HaK paboThl, KOJHYECTBA Te-
IJIOTHI M M3MEHEHUs BHYTPEH-
Hell PHepTruu. Puc. 9
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5%, 10 mosap umeaspHoro ox- V
HOAQTOMHOTO Tasa OXJIAJAWUJIU,
YMEeHBIIIUB JaBjieHle B 3 pasa \
(puc. 10). 3arem ras Harpeaun N
IO TepBOHAUAJBLHOU TeMIepa- A
Typel 300 K. Kakoe kKoJuuue- 24 == e
CTBO TeILJIOTHI OTHaJ Ta3 B
ImpoIiecce, COOTBETCTBYIOIEM () p
yuacTry 2—3 rpadura?

Puc. 10
Bapuanr 2
1. B 6aioHe oo bemoM 1,66 M3 HaxogaTcsa 2 KT a3ora
npu gasiaenuu 10° I1a. Yemy paBHa TeMIepaTypa 3TOr'O
rasa?

2. OgHOATOMHBIN NaeabHBINA ra3, KOJNUYECTBO Bellle-
CTBa KOTOPOTO 4 MOJIb, IIOJIyYaeT HEKOTOPOe KOJIHNUECT-
BO TeIJIOTHI U coBepimnaer pabdory 1 I[»k. IIpu sTom ero
Temiieparypa nosbimaerca Ha 20 K. Uemy paBHO KoJu-
YEeCTBO TEILJIOTHI, TOJyUYeHHOe Ta30M B 9TOM mpoIlecce?

3. Banson emKocTh0 50 J1 3aTI0JIHEH BOJAOPOAOM IIPU
remueparype 27 °C u pasiaenun 4106 ITa. Croabko
0aJIJIOHOB IIOTPE0yeTC s AJIA 3aIl0JHEeHUA aspocTaTa 00b-
emom 840 M3, ecsu npu 7 °C gaBiaeHue B HEM JOJIXKHO
66rTh 10° I1a?

4. Ha pucyHke 11 npuBeneH rpaduK IIUKJINUECKOTO
mpoillecca N3MEHEeHHNsI COCTOSIHUSA MaeaabHoro rasa. I1o-
cTpoiliTe rpadguK STOro mpollecca B KoopawmHarax p, T
uV, T. 114 KaxKJ0T0 IpoIlecca IMKJIa OnpeenTe 3HAK
paboThI, KOJMUYECTBA TEILJIOThI M M3MEHEHWUS BHYTPEH-
Hell DHepruu.

5%, MmealbHBIN OQHOATOMHLINA Ias3, B3ATBLIA B KOJIU-
yecTBe 1 MOJIb, C HaUaJIa OXJIaAMIIN, 4 3aTeM Harpejau 0

p P 1

Puc. 11 Puc. 12



nepBoHadabHOU TeMnepaTypsbl 300 K, yBesuuuB oobeM
rasa B 3 pasa (puc. 12). Kakoe KoJIn4ecTBO TEIJIOTHI OT-
IajJ ras B IIpoliecce, COOTBETCTBYIOIeM ydacTkKy I—2
rpapuxa?

Omeemwvt.B.1.1. V=0,3 1. 2. A ~1xllx. 3. m ~ 60 r.
5% @ ~ 41,6 x]Ix.
B.2.1.t~7°C. 2. @ ~1 xll)x. 3. N = 450.
5% @~ 2,5 x]lx.

VYpok 9/41. Kpntnyeckoe coctosHue BeLecTBa

Bun neAaTerbHOCTH yYAIUXC:

— [IaBaTh olpelesieHre MOHATUA KPUTHUUYECKasd TeM-
meparypa;

— ONHCHIBATH MOJeJIb PeaJIbHOTO rasa;

— O0'BACHATH CYIIHOCTh KPUTUUYECKOTO COCTOSHUS
BEIIleCTBa U CMBICJI KPUTHUYECKOM TeMIepaTypPhI.

OcHoBHOI1 MaTepuay. Mozesnb peanbHOTrO rasa. Kpu-
THUUYEeCKOe COCTOsIHUE BelrjecTBa. Kpuruueckas remmoepa-

Typa.
Ha mowm. § 32.

PEKOMEHOALNW ONA YHUTENA

ITpu nsyyeHuu HOBOTO MaTepHaJia cjieayeT o0paTUTh
BHUMAaHUE yUYallIUXCA Ha Pa3BUTHE IIPeNCTaBJIEHUN O
CTPOEHUU U CBOWICTBAX rasa M yTOUYHEeHUe MOJieJel rasa.
BBoauTcsa monsiTre Mojiesiv peaJibHOTO ra3a ¥ TOBOPUT-
cdA 0 TOM, YTO 3Ta MOJeJib 60Jiee TOUHO OIIUCHIBAET CBOIi-
CTBa ras3oB, ITOCKOJBKY YUUTHIBAET (PaKTOPBHI, KOTOPHI-
MU IIpeHe0perajy IIPU TOCTPOEHUN MOAEJIN UaeaalbHOTO
rasa. CienyeT OTMETUTD, UTO U MOJEJb PEAJbHOTO rasa
MOJKeT OBITH yTOUHEHA IPU PEIIeHUN TeX UJIU UHBIX 3a-
mad.

VYpox 10/42. HacbileHHbIN nap.
Bna)kHoCTb Bo3gyxa

By meATeIbHOCTH YUYAIUXCA:

— CHCTEeMaTU3NPOBATL 3HAHUS O (PU3NUECKUX BEeJINUN-
HaX: TOYKA POCHI, a0COJIOTHAS M OTHOCUTEJIbHAS BJIAMK-
HOCTB;
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— OOMCBLIBATH IIPOIlECCHI ITapoo0Opas3oBaHUsA U ycCTa-
HOBJIEHUS AUHAMUYECKOTO PaBHOBECUS MEKIY HapoM
U JKUOKOCTBIO;

— 00bsacHATL Ha ocuoBe MKT mpoiiecc mapoo6paso-
BaHUA, CBOIICTBA HaCBIIIIEHHOI'O IIapa, 3aBUCHMOCTHb
TOYKHM POCHI OT OaBJIEHUA, CHOCO6I>I HN3MEPEHUA BJIaMK-
HOCTH BO3ayXa.

OcnoBHoIT maTepuaiu. [Tapoo6pazoBanue. HacroireH-
HBIIT map. CBolicTBa HACBIIIEHHOTO mapa. TouKa pOCHI.
AbGconfoTHaa BiaakHOCTh. OTHOCUTENbHASA BJIAYKHOCTD
BOo3ayxa. IaMepeHUe BIAKHOCTHU. BiinAHIE BIaKHOCTU
BO3yXa Ha JKU3Hb JKUBbIX OPTaHU3MOB.

Hemoucrpamuu. 'urpomerp. Ilcuxpomerp. O0BEKTHI
us3 IDY.

Pemenue 3amau tuna: ynpakuaenus 24 (1), 25 (1).

Ha mom. § 33, 34; P. T. saganusa 130—133.

PEKOMEHOALWW 1A YHUTENA

IToHATHA HACBIIIIEHHOTO Mapa M BJIaKHOCTU BO3AYyXa
He SBJIAIOTCS HOBBIMU JJISI YUAIIUXCS, OHU M3YYAJIUCH
B OCHOBHOH IMKOJIE. 3/IeCh 3HAHUA YUAITUXCs ITOBTOPSI-
IOTCS W paciupATcsa. TaK, TOUKa POCHI OIPeIeisaeT-
cd KaK TeMmIlepaTypa, OPU KOTOPOUM HeHAaCHINIeHHBIN
Imap CTaHOBUTCA HACBINIEHHBIM; IIOHATHUE a0COJIIOTHOM
BJIQXKHOCTU, B OTJINYMNE OT OCHOBHOM IITKOJIBI, BBOAUTCS
KaK NapluaibHOe JaBJeHUe BOAAHOTO mapa. Paccma-
TPUBAIOTCA IBA Tpubopa A N3MEPEHUA BIAYKHOCTU —
TUTPOMETP W IICUXPOMETP — U, COOTBETCTBEHHO, JBa
crocoba ee U3MEPeHUs.

Vpok 11/43. JlabopaTopHas paboTta N° 8
«M3mMepeHne OTHOCUTENbHOM BNAXXHOCTU
Bo3ayxa». PelneHue 3agay

Bua neATebHOCTH yYAIUXCA:

— M3MepPATh BJIAKHOCTh BO3IyXa;

— HabaomaTh, U3MEPATh U JeJIaTh BBIBOABLI B IIPO-
Ilecce 9KCIIePUMEHTAIBLHON NeATeILbHOCTH;

— 0000IIaTh IIOJyYeHHbIEe IIPU U3yUYeHUN TeMbl 3Ha-
HUA U IPUMEHATD UX K PeIleHnIo 3a1a4.

JlabopaTopHuasa pao6ora.
OcHoBHOIT MaTepuaJ. Peltenue 3ajau Ha pacuer OT-
HOCUTEJIbHOM BJIAYKHOCTHU, IIJIOTHOCTU U MIapPI[UAIBLHOTO
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IaBJIEHUs HACBIII[EHHOrO M HEHACBIIIEHHOI'O0 BOIAHOI'O
mapa.

Pemenne 3agau tuna: P. T. zaganue 135.

Ha nom. P. T. zaganusa 134, 136.

PEKOMEHOAUWW AN YHUTENA

JlabopaTopHas padoTa BLIIIOJHAETCA B COOTBETCTBUH
C ommcaHueM, IIPUBEIEeHHBIM B TeTpaau AJs JabopaTop-
HBIX paboT.

VYpoxk 12/44. NpymeHeHne ra3os

Bujg meaTeIsHOCTH yUANIUXC:

— IPUBOLAUTH IPUMEPbI IPUMEHEHNA ra30B B TEXHU-
Ke, CJKaToro BO3AyXa, COKMIKEHHBIX I['a30B;

— O0'BACHATH IIOJIyUYEHNE CIKNYKEHHBIX I'a30B.

OcHoBHoOM MmaTepuaa. [I[puMeHeHMe CKATOr0 BO3AyXa:
OTOOMHBIN MOJIOTOK, ITHEBMATHUYECKUII TOPMO3, OUHCTKA
creH u 1ap. [Tosryuenne 1 IpuMeHe e CIKMKEHHBIX Ta30B.

Hemoncrpamuu. Tabaumna «CoxuskeHue rasa mpu ero
nsoTepMuyYeckom cixaTun» . O0beKThI u3 IDY.

Pemenue 3amau tuna: yupakuaenue 24 (2, 3); P. T.
3amanudg 137, 138%.

Ha nom. § 35; yopaxuenue 25 (2, 3).

PEKOMEHOAUWW AN YHUTENA

B mHauasie ypoxka MOYKHO ITPOBECTU IPOBEPOUYHYIO pa-
60Ty, paccuutanuyio Ha 10 MuH.

Bapuant 1

1. Kakasa Mmomesb ra3da y4uThIBaeT Pa3sMepPhbl MOJIEKYJI?
A. NneanbHbIil ras.

B. Peanbnblil ras.

IIpaBUIBLHBIM ABIAETCA OTBET

1) Tonpko A 3)ulA,ub

2) Tronbko B Nun A, uub

2. HacrblIllieHHBIM HAa3bIBAIOT:

A. map, HAaXOJAIIUICA B COCTOSHUN JUHAMUYIECKOTO
PaBHOBECHSI CO CBOEH JKUIKOCTHIO.

B. 1106011 Tap, oO6pasyoniuiicsa Ipu NCITapeHnn KU-
KOCTH.
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IIpaBUIBHBIM SIBJISETCS OTBET

1) Tonpk0 A 3 ulA,ub

2) Tronsko B Huu A, uu b
3. [laBiieHMEe HACBHIIIIEHHOTO ITapa 3aBUCUT:
A. oT obBema.

B. or Temmeparypsl.

IIpaBUIBHBIM SIBJISETCS OTBET

DuA,ub 3) Tonpko B
2) TobKO A ) uu A, uu b

4. HemocpeCTBEHHO M3MEPUTH a0COJMIOTHYIO BJIAMK-
HOCTH BO3yXa MOKHO C IIOMOIIbIO:

A. rurpomerpa.

B. ncuxpomerpa.

IIpaBUIBLHBIM ABJISETCSI OTBET

1) Tonbpro A 3)ulA,ub

2) ronmsko B 4)uu A, vau B

5. ITapruanbHOe AaBaeHNE BOAAHOIO IIapa B KOMHA-
Te paBHO 8+ 102 I1a, a maBJjIleHNe HACBLIIIIEHHOI'O BOLAHO-
ro mapa IIpU TaKoOIi »Ke TeMmIepaType pasuo 4 - 103 Ila.
CienoBaTesibHO, OTHOCHTEJIbHAsS BJIAXHOCTH BO3AyXa
B KOMHAaTe

1) 80% 2) 50% 3) 40% 4) 20%

Bapuanr 2

1. Kaxasa mMozmesb rasa yYHTBIBAaeT B3aUMOZEMCTBIE
MEXKIY MOJIEKYyJIaMm?

A. PeasbHblii Tas.

B. UpeanbHbIll ras.

ITpaBUIBHBIM ABIAETCA OTBET

1) TopKo A 3)ulA,ub

2) toabrko B 4)uu A, vu B

2. Toukoii pochkl HA3LIBAIOT:

A. TemiiepaTypy, IpU KOTOPOM IIPOUCXOAUT KOHIEH-
caius mapa.

B. Temmeparypy, Ipu KOTOPOH IIap CTAHOBUTCSA Ha-
CBIIIEHHBIM.

ITpaBUIBHBIM SIBJISETCA OTBET

1) ToapKko A 3)ulA,ub

2) Tronbpko B ) uu A, uu b
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3. llaBieHre HACBIIIIEHHOTO ITIapa He 3aBUCHUT:
A. oT TeMIIepaTypHI.

B. oT 06BbeMa.

IIpaBUABLHBIM ABJIAETCSI OTBET

1)uA,ub 3) Tonbpko B

2) ToIbKO A Nun A, uub

4. HemocpeACTBEeHHO U3MEPUTHb OTHOCUTEIBHYIO
BJIAJKHOCTH BO3IyXa MOKHO C IIOMOIIIBIO:

A. rurpomerpa.

B. ncuxpometpa.

IIpaBUIBHBIM ABIAETCA OTBET

1) Tombpk0 A 3)ulA, ub

2) Trospko B 4H)uan A, au b

5. [laBiaeHMe HACBIIIIEHHOTO BOASHOTO IIapa IPU TeM-
nepatype 40 °C npubausurensuo pasuo 6 - 103 ITa. Ka-
KOBO IIapliuaJbHOe JaBJieHle BOAAHOI0 I1apa B KOMHAaTe
IpU 3TOU TeMIlepaType IIPY OTHOCUTEJIHHOM BJIAKHOCTHU
Bosgyxa 50% ?

1) 2-10%IIa 3)3-10311a

2)1,2-10%411a 4)1,8-103I1a

Omeemut. B.1.1.2.2.1. 3.3.4.1.5. 4.
B.2.1.1.2.2.3.3.4.2.5.3

VYpok 13/45. NprHUMNbl paboTbl TEMNOBbIX
ABuratenen

Bun neATerbHOCTH YUYAIUXC:

— JaBaTh oIpeleJieHNe MOHATUA TEIJIOBOIO IBUTA-
Tensd, KIII TermioBoro nBurares;

— BoeumcaATh KIII TemmoBoro aBurarens, KIII
NAeaJIbHOT'O TeIIJIOBOT'O JBUraTeJIs;

— 00'BACHATH IPUHITUI PAOOTHI TEILJIOBOT'O IBUTATEJIA.

OcHoBHO#I Matepuaj. TemmoBoii nBurareab. OCHOB-
HbIe YacCTU TeIJIOBOTO ABUTaTesiss. KpyroBoil mpoliecc.
XomoaunabHUK. Koa(h@UIMEeHT 110J1e3HOr0 JeCTBUA Tell-
JIOBOT'O aBurarteid. MaealbHBIA TeNJOBOW IBUTATEJb.
Muka Kapuo. KIIII ngeaibHOTO TEIIJIOBOTO ABUTATEA.

Hemoncrpamun. Tadauner «Iluxa Kapuo», «KILI
TeIJIOBOI MAIIUHBI» . O0beKThI 3 DDY.

Pemenue 3amau Tuna: ynpakuaerue 26 (1).

Ha nom. § 36; P. T. samanue 142.
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PEKOMEHOALUWW ONA YHUTENA

B Hauase ypoka mesiecoo6pasHo IPOBECTH ITPOBEPOU-
HYIO pabory, paccuutanuyio Ha 10 MuH.

BapuanTt 1

1. ITapuuanbHOe JaBJIeHNE BOASHOIO IIapa IIPU TeM-
nepatype 20 °C pasuo 1,4 kIla. KakoBa oTHOCHUTEIbHAS
BJIAKHOCTB BO3[yXa, €CJIM IIaplualbHOe HaBJIeHHe Ha-
CBIIIIEHHOTO IIapa IIpu 3ToM Temieparype 2,33 xlla?
Boimazer s poca Ipu IOHMMKEHHN TEMIEpPaTyphbl IO
14 °C, ecsiz mapnuajJbHOE JaBJeHre HAaChIIIIeHHOTo Iapa
mpu 9Toii remueparype 1,6 xIla?

2. Cyxoit TepMOMETp IICUXPOMETPA ITOKA3LIBAET TEM-
neparypy 24 °C. KaKoBbI IOKa3aHUA BJIAXKHOTO T€PMO-
MeTpa, ecJii OTHOCUTEJbHAA BIAKHOCTb Bo3ayxa 56% ?

Bapuanr 2

1. ITaprimanbpHOE MaBJieHNEe BOASAHOIO Iapa IIPU TeM-
neparype 25 °C pasuo 1,71 klla. Brimager sam poca,
ecJu TeMIlepaTypa nouusurca no 15 °C, a maprnuaibHOE
IaBJieHWe HACBIIIIEHHOTO ITapa IIPW 39TOH TeMIiepaTrype
1,71 klIla? Yemy paBHa OTHOCUTEJbHAS BJIAKHOCTDH
Bo3ayxa mpu Temieparype 25 °C, ecau mapiuuajaibHOE
IaBJieHNe HACBIIIEeHHOTO Ilapa IIPU STOU TeMIepaTrype
3,17 xIla?

2. Cyxoil TepMOMETP IICUXPOMETPa IIOKA3bIBAET TEM-
mepatypy 14 °C. KakoBbI ITOKa3aHUA BJIAXKHOTO T€PMO-
MeTpa, eCJU OTHOCUTEJIbHAS BIAXXHOCTh Bosayxa 60% ?

Omeempt. B.1.1. ¢ = 60%; mer. 2. t, =18 °C.

B.2.1.¢~54%; na. 2. ¢,, = 10 °C.

Ilpu o0BbsicHeHMM HOBOTO MaTepHaJia BayKHO obpa-
TUTH BHUMAHUE yUaInXCcAa Ha HeOOXOAUMOCTE OCYIIECT-
BJIEHUS KPYTOBOTO IIPOIlecca JJisl HeIIPePhIBHOU PabOTHI
TeIJIOBOTO ABUTATEJNSA, Ha POJb XOoJoAuabHuKa. Ilpu
paccmorpenuu 1nukJga KapHo ciaenyeT o0bsICHUTDH yda-
IIUMCS, TTOYeMy OH COCTOUT M3 ABYX M30TEPM U ABYX
agmabaTr, 1 00OCHOBATh, UTO IIPU MAHHBLIX 3HAUEHUIX
TeMIlepaTypbl HarpesaTeasa u xoaoguiabHuka KIII nme-
aJILHOTO TEILJIOBOTO JBUTATENA MMeeT MaKCUMAaJbHOe
sHadenue. [losromy 3amaueii mowimenua KIIJ peann-
HOT'O IBUTATEJIA ABJSETCSA MPUOIUIKeHre eTo 3HAUeHU
He K 100% , a k¥ KII]l nugeaabHOTO ABUTATEJIA.
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VYpok 14/46. TennoBble asuratenmn

Bujg mesaTeIsHOCTH yUATIUXC:

— ONHUCHIBATH YCTPOMCTBO TEIIJIOBBIX IBUTATEJIEH:
I BC, mapoBasa TypOuHa, TYypOOPeaKTUBHBIN JBUTATEIb;

— 00bacHaATh, npuHNun aeiicreua [[BC, mapoBoit
TYypOMHBI U TYPOOPEAKTHUBHOT'O JBUTaTEJIs.

OcHoBHoIT matepuain. [lapoBeie TypOuHBI. [[BUTraTe-
JU BHYTPEHHEro CropaHus: KapOiopaTopHbie U TU3e/b-
Hble. PeakTuBHBIe nBUTaTE 1. [[epCIIEKTUBLI PA3BUTUSA
TeIJIOBBIX ABUTATEJIeH.

HemoucTpamuu. Mogean mapoBoi TypOUHBI, ABUra-
TeJId BHYTPEHHEro Cropalmus, PeaKTUBHOTO JBUTATENI.
Tab6auma «IBuraresnsb BHyTpeHHero cropanusa». O0beKT
us ODY.

Ha mom. § 37; P. T. saganua 139—141.

PEKOMEHOAUWW 0N YHUTENA

Tema, nsyyaemasi Ha ypoKe, HOCUT IIPUKJIATHOM, II0-
JuTeXHUUYecKuit xapaktep. C ycTpoiicTBOM m padoToit
TapoOBOI TYypOMHBI M ABUTATENS BHYTPEHHEro CTOpaHUs
yyariuecsa 3HAKOMUJINCH TPU UBYyYEeHUU (PUSUKU B OC-
HOBHOM IITIKOJIe. 3[ech cJeayeT oOpaTUTh UX BHUMAaHNE
Ha rpadUKU TPOIECCOB, HPOUCXONAINMUX B ABUTaTeje
BHYTPEHHETO CTopaHUs, HAa OTInYMe KapOopaTOpPHOTO
OBUTATEJIS OT IM3eJbHOTr0o. BlepBble ydalrumecs 3HAKO-
MSATCS C YCTPOHCTBOM U paboToi TYypOOpPEeaKTUBHOIO JIBH-
raTejyisi, KOTOPBIN SIBJISIETCS OCHOBHBIM TUIIOM JIBUTATE-
Jeit, mpuMeHseMbIX B apuarnuu. Cieayer o6paTUTh BHU-
maHme yuammuxcsa Ha KIII[ msyyaembIx aBurartesiein u
HAIIPaBJIEHUS pPeIIeHus IIPOo0JeMbl €ro IOBBIIITEeHU.
Kpowme Toro, He06x0411M0 00CYAUTD C YUAILIMMUCS 9KO0JIO-
ruuecKue Impo0JIeMbl, CBSABAHHBIE C PA0OTOM TEIJIOBBIX
OBUTATEJIeN, W IIEePCIEeKTUBBI CO3MAHUA SKOHOMUYHBIX
U 3KOJIOTUYECKU 0e30IIaCHBIX TEIJIOBBIX JBUTATEJeI.

VYpok 15/47. PewneHne 3apay

Bun neAaTerbHOCTH yYAIUXCS:

— IPUMeHATH opMyabl Aysa Beruucaenusa KIII remn-
JIOBOT'O ABUTATEJNSA U UEAIHbHOTO TEIIJIOBOTO JBUTATEA
IpU pelreHny 3a1a4.
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OcHoBHOIT MaTepuaja. Pelirenme 3amady Ha pacueTr
KIIII TenioBBIX ABUTATEJIEIH.

Pemenne 3agau Tuna: P. T. saganua 143, 144, 146.

Ha gom. P. T. zaganue 145; ynpaskuenue 26 (2).

VYpok 16/48. Pabota X0nogunbHON MaLUUHbI

Bun nearerpbHOCTH yUaIUXC:

— ONUCHIBATH YCTPOMCTBO XOJIOANJIbHON MAIITITHBI;

— 00BACHATD IPUHITUII JeHCTBUSI XOJIOAUIBHON Ma-
IIIMHEI;

— ONHCHIBATHL HETATUBHOE BJIUSIHNE PAOOTHI TEILIO-
BBIX JIBUTaTeJel Ha COCTOSHUE OKPYIKAaloOIeill Cpembl
¥ IEePCIEKTUBLI eI0 YMEHbIITeHN .

OcHoBHOIT MaTepuaJji. [IpuHIIUIT PabOThl XOJOAUIIb-
Hout mamuubl. KIIJl xomonuabHOIl MmammuHbl. KoMIirpec-
copHasd XOJIOMMJIbHAs MalluHa. TemoBble ABUTATEHU
U OXpaHa OKPYysKaloleil cpebl.

Hemoucrpanuu. O0beKThI u3 ODY.

Ha mom. § 38; Tect Ne 8 uz ODY.

PEKOMEHOAUWW 1A YHUTENA

B mauase ypoxra 1esecoo6pasHO IPOBECTHU IIPOBEPOU-
HYIO paboTy, paccuuTaHHYyIO Ha 15 MuUH.

BapuanTt 1

1. B aBurarese BHyTPEeHHETO CTOPaHUA

1) BHYTpEHHASA 9SHEPrus TOILIMBA IIpeBpallaeTcs
B BJIEKTPUUECKYIO DHEPTUIO

2) BHYTpPeHHAA S9HEPTU TOILJINBA IIPEBPAaIllaeTcs B Me-
XaQHUYECKYIO DHEPTUIO IIOPIITHS

3) MexaHUUYeCKas YHEPrusA IOPIITHS MIpeBpaIlaeTcs
B BJIEKTPUUECKYIO DHEPTUIO

4) mexaHUUYeCKasA 9HEPrus MHOPIIHS IIpeBpallaeTcs
BO BHYTPEHHIOIO 9HEPTUIO TOILJINBA

2. PaGouuM TeJI0M B IIAPOBOII TypPOUHE ABIAETCA

1) xosteco ¢ JomacTAMU

2) mapbl 6eH3UHA

3) BOooAHOM mmap

4) cMech BO3lyXa 1 ITapoB OeH3WHA
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3. YTo mpOMCXOAUT B UETHIPEXTAKTHOM [IBUTATE]e
BHYTPEHHET0 CTOPAHUA BO BTOPOM TAKTe ero PaboThI?

1) roproyasa cMech CKUMAaeTCsa

2) roprouasi cMech CrOpaeT, 1 rasbl, 00pas3oBaBIIIHECs
IIPYU 9TOM, PACIIIUPIIOTCS

3) ras, oOpas3oBaBIINIiCs IIPU CTOPAHNIU IOpoYeii cMe-
cu, yaajaseTcs U3 IUJINHAPA

4) roprouas cMeCch BCACBIBAETCA B ITUJIUHIP

4. TemyioBO# ABUTaTeJIb IIOJIyUYAeT OT HarpeBaTesd 3a
onMH IUKJ KosimdecTBO TertoThl 200 Ik 1 oTmaer xo-
JOIUJIBHUKY KoauuecTBO TemyaoTbl 150 Iox. KIII nBu-
raTeJsis paBeH

1) 75% 2)43% 3) 33% 4) 25%

5. TemioBOM ABUTATEJN b, IIOJIYUYAIOIITUI 38 OOUH ITUKJI
oT HarpeBarejd KosuduecTBO TeraoTbl 100 [k u umero-
muit KITIT 40%,

1) coBepiraer 3a 1ukJa padbory 40 I[»k 1 oTmaeT xXo0J0-
OUJIBHUKY KOJUUYECTBO TeIIoThl 60 [k

2) coBepiraet 3a MuKJI pabory 60 ;K 1 oTmaeT xX0Jo-
OUJIBHUKY KOJruecTBO TerioThl 40 I3k

3) coBepiaer 3a MukJ padory 140 Ik u oTmaeTr Xo-
JOMUIBHUKY KoJimdecTBO TermoThl 100 ik

4) coBepimaet 3a uKJ pabory 40 [k u oTmaeT xX0J0-
OUJIbHUKY KoaudecTBO TerioTsl 100 ok

Bapuanr 2

1. B mapoBoii TypOuHe

1) MmexaHMYeCKas 9HEPTUs apa IpeBpaIaeTcsa B ero
BHYTPEHHIOIO SHEPTHUIO

2) BHYTPEeHHSs 9HePrusd mapa IIpeBpalaeTcs B MexXa-
HUYECKYIO D9HEPTUIO TYPOMHBI

3) MexaHUUYECKAas SHePrus TypOWHBI IpeBpalaercs
B €€ BHYTPEHHIOIO S9HEPTUIO

4) BHYTPEHHASA DHEPrUA TOIJIMBA NIPeBPAIlaeTcd B
MeXaHUUYEeCKYIO DHePIruio TyPOUHBI

2. PaGouuMm TesioM B ABUTATeJie BHYTPEHHEro cropa-
HUSA ABJISIETCS

1) 6ensun 3) Bo3myXx
2) mopiIeHb 4) cmech OeH3MHA U BO3AyXa
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3. YTo IpOMCXOAUT B UYETHLIPEXTAKTHOM [JBUTATEJIE
BHYTPEHHEro CrOPaHUs B TPETHEM TaKTe ero paboThI?

1) roprouas cMmech C;KIMAaeTCs

2) ropiouyas cMech CropaeT, u ra3dbl, 00pas3oBaBIIIHEC
IIPYU 5TOM, PACIINPSIIOTCS

3) ras, oOpas3oBaBIIINiiCsA IPU CTOPAHUU T'OPIOUEl cMe-
cHu, yAAJdseTCs U3 IMJINHAPA

4) ropioyasi cMeCh BCAChIBA€TCA B IIMJIUHID

4. TenyioBoii ABUTATE]b IIOJyYaeT 3a IMUKJ OT Harpe-
BaTeJsd KOJIMYECTBO TeIaoThl 3 KI[JK u oTmaeT XOJo-
IUJIBHUKY KosuduecTBO TemyaoTs! 1,8 kll:x. KIIII nBura-
TeJid paBeH

1) 60% 2)40% 3) 33% 4) 25%

5. Ter10BOM ABUTATEJIb, COBEPIIIAIOIINAIHA 3 OOUH ITKJI
pa6oty 100 :x u umetoriuii KIII 40% ,

1) mosmydyaeT 3a IIMKJI OT HarpeBaTeJasd KOJUUYECTBO
TeryioTsl 100 Ik 1 oTHaeT XOJOAUIBLHUKY KOJHMYECTBO
TersmoTel 60 ok

2) moaydaeT 3a IUKJ OT HATpPeBATeJs KOJUYECTBO
TermyioThl 60 I[2X U OoTHaeT XOJOAUIBLHUKY KOJUYECTBO
TersoTel 40 ok

3) moJsiyuaeT 3a IIMKJI OT HArpeBaTeJs KOJWYEeCTBO
TersoTel 250 3K 1 oTIaeT XOJOAUJIBHUKY KOJUUYECTBO
TersioThl 150 Ik

4) moaydaeTr 3a IIMKJ OT HarpeBaTeJd KOJIMYECTBO
TerrsioThl 40 JIPK U OoTHaeT XOJOAUIBHUKY KOJUUECTBO
TerrsoThl 60 ok

Omeemuvt.B.1.1.2.2.3.3.1.4.4.5.1.
B.2.1.2.2.4.3.2.4.2.5. 3.

ITpu nsyuyeHUU pabOTHI XOJOAMIBHON MaIINHBI HEO0-
XOAUMO BCIIOMHUTH BTOPOIl 3aKOH TePMONUHAMUKU U
000CHOBATh NPUHITUII PAOOTHI XOJOAUJIBLHON MAIIIUHBI.
B kauecTBe KOHKDPETHOTO IIpUMepa paccMaTpPUBaETCs
KOMIIpEeCCOPHAaA XOJOAUIbHAA MAIIIUHA.

VYpox 17/49. O606LweHVe No TeMe
«CBOWCTBa ra3oB». PewweHune 3apay

Bujg meareabsHOCTH yUANTUXC:
— IPUMEHATH IOJYUYeHHbIe 3HAHUSA K PEIIeHUIO BbI-
YMCJUTEJILHBIX U rpad)MuecKuX 3a4au;
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- 0606H.IaTB IIOJIYUEeHHBbIE 11PN M3YUYeHNM TeMbl 3Ha-
HUudA, IPpeacTaBJIATh UX B CTPYKTYPHUPOBAHHOM BU/€E.

OcHoBHOIT matepuag. O000IeHre 3HAHUII II0 TeMe
«CBolicTBa rasoB» C HCIIOJb30BaHMEM CXEeM M TAOJINII,
IpuBeJeHHLIX B pasgeiae «OcHoBHOe B rimase 6». Perre-
HUe 3aj7ad4.

Pemrenue 3amau Tumna: yupakaenue 27.

Ha pom. IToBTOpuUTh MaTepuaJ IyiaBbl 6, UCIOIL3YsI
pasgen «OcHOBHOe B I1aBe 6».

PEKOMEHOAUWW AN YHUTENA

ITociie 0600IIIeHU s 3HAHUT 11 IOBTOPEHUS T€MbI MO -
HO IIPOBECTHU IIPOBEPOUHYI0 PAbOTy C MCIIOJIb30BaHUEM
TPEHUPOBOUHOTO TecTa 6 u3 paboueit Terpaau.



CBowcTBa TBepabiX Ten
n xunakocrem (8 v)

Ilens m3ydyeHMA HaHHON TeMbl — CHOPMUPOBATH
Yy y4YaImiuxcs IpeCTaBIeHUsI O CBOMCTBAX TBEPAbIX TEJI 1
Kungkocrei. Ilpu msydyeHHMM TeMbl Pa3BUBAIOTCSA 3HAHUA
YYAIIUXCA O MOAEJIAX MAaKPOCKOIMUYECKUX CUCTEM: CHA-
yaja pacCMaTPUBAETCS WAeaIbHBIN, a 3aTeM peajbHBINA
Kpucrtayi. CyliecTBeHHOE MeCTO 3aHUMAOT IPUKJIaTIHbIe
BOIIPOCHI: MeXaHWUYeCKIHe CBOWCTBa TBEPAbIX TeJ, KU.I-
KUe KPUCTAJLJIbI, CO3/TaHNe U MPUMEeHEeHe HOBBIX MaTEPU-
ajsioB. CBolicTBa TBEPABIX TEJ W JKUIAKOCTEN M3ydaroTCs
B OCHOBHOM Ha KAYeCTBEHHOM YPOBHE, KOJIMYECTBEHHO
ONMCHIBAETCSA JIUIITh 3aBUCUMOCTD MEXaHMUYECKOI'0 HAIIP-
YKEeHUA OT OTHOCUTEJIHHOTO YIJUHEHUS M BBOOUTCS (hOP-
MYyJia TOBEPXHOCTHOTO HaTsKeHUA. BayKHO, UTOOBI, U3y-
yas CBOMCTBA TBEPABIX TeJI, yUalllruecs MOHAJIU, UYTO CBOM-
CTBa 3aBUCSAT OT CTPOEHUS TeJI U UTO, U3MEHSsI CTpOoeHre
TBEPABIX TeJ, MOKHO CO3/TaBaTh MaTepPUAJbI C 3aJaHHBI-
Mu cBoiictBaMu. TakuM 00pasoMm, IpPU HU3YUEHUU TBEP-
IBIX TeJ yCTaHABJIMBAaETCA CBA3b MEXKIY CBOMCTBAMU
BeIleCTBa 1 UX CTpoeHmeM. MaTepuajl TeMbl U3JIaraeTcs
C YYeTOM 3HaHW, IMOJYUYEHHBIX YUAIIUMUCA B OCHOBHOM
IITKOJIE: O CTPOEHUM M CBOMCTBAX TBEP/IBIX TEJI, BUIAaX Je-
dopMmaluu, SBJICHNY CMAYNBAaHUA U KaIUJLJIAPHBIX ABJIE-
Husax. CoOTBETCTBEHHO, STOT MaTepuaJ IIOBTOPSETCHd,
3HAHUA YUAITUXCS YIIYOJIAIOTCA 1 3aKPETLIIAIOTCS.

Pe3ynbratbl 0Oy4eHms

Ha ypoéne 3anomuHnanus

Hasvieameo:

— (pusuYecKue BEJIUUYUHBI U UX YCJIOBHBIE 0003HAUE-
HUA: MeXaHu4YecKoe HalpsikeHue (c), OTHOCUTEJIbHOE
yanuaenue (), moxyab IOura (F£), TOBepXHOCTHOE Ha-
TsyKeHue (6);

— eAuHUIBI 5TuX BesqmuuH: [1a, H/Mm.
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Bocnpousgodumbu:

— oIpelesieHNd NOHATUN: KPUCTAJLJINYECKasa pelleT-
Ka, WAeaJbHBI KPUCTAJJI, TOJIUMOP(PU3M, MOHOKPU-
CTaJLJI, IOJIMKPUCTAILI, aHU30TPOIINSA CBOMCTB, fedopma-
nud, ynpyrag pgeopmanus, IjgacTadeckasa gedop-
Manusa, MeXaHWUYeCKOoe HaIpAKeHNe, OTHOCUTEJIbHOE
yanauHeHue, Monyab FOHTra, cuia MOBEPXHOCTHOTO HATA-
YKeHUsd, IIOBePXHOCTHOE HaTAXEeHUE;

— dopmyIupoBKRY 3akoHa I'yka;

— dopmysabl: 3akoHa I'yka, MOBEPXHOCTHOIO HAaT-
YKeHWs, BBICOTHI IO beMa KUAKOCTU B KaIllUJLIApe.

Onucvieamo:

— MOJeJH: UAeaJbHBIN KPUCTAJI, aMOP(HOE CoCTO-
AHVEe TBePAOro Teja, JKUIKOe COCTOSIHIE;

— pasanuHbIe BUAbI KPUCTALINUYECKIX PEIIeTOK;

— MeXaHHYeCKIe CBOMCTBA TBEPAbIX TEJ;

— OIBITHI, MJIJIIOCTPUPYIOIINE Pas3JIUUYHble BUILI Ie-
dopManu TBEPABLIX TeJ, MOBEPXHOCTHOE HATSMKEHNe
KUIKOCTH;

— HaOJII0AaeMble B IPUPO/E 1 B OLITY SABJICHUA IIOBEPX-
HOCTHOT'O HATSYKEHNA, CMAUNBAHUSA, KAIINJIAPHOCTH.

Ha ypoéne nonumanus

IIpusodumov npumepbl:

— nosmMoppuamMa;

— aHM30TPOIINY CBOMCTB MOHOKPHCTAJIJIOB;

— Pal3JIUYHBIX BUIOB Je)opMaIiny;

— BEII[eCTB, HAXOAAIINXCSI B aMOP(GHOM COCTOSIHUU;

— IIpeBpAallleHusI KPUCTAJJINYECKOTO COCTOAHHUA B
amMop@HOe 1 00paTHO;

— IPOSABJEHUS ITOBEPXHOCTHOTO HATSMKEHUS, CMa-
YWBAHUS U KATTUJIJISIPHOCTH B IIPUPOJIE 1 B OBITY.

Oo6sacHaAMb:

— aHMB30TPONUIO CBOMCTB KPUCTAJLIOB;

— MeXaHU3M YIPYTOCTU TBEPABLIX TEJ HA OCHOBE MO-
JIeKYJISIPHO-KNHETHUYECKON TeOPUH;

— Ha OCHOBE MOJIEKYJISIPHO-KMHETUUYECKOH Teopun
CBOIICTBA TBEPABLIX TeJl (IIPOUYHOCTL, XPYOKOCThb, TBEp-
IOCThb), aMOP(HOI0 COCTOSIHUSA TBEPIOTO TeJa, KUIKOCTH;

— CYIIleCTBOBaHUE IOBEPXHOCTHOT'O HATIKEHU A,

— cMauYMBaHUe U KalUJJISIPHOCTD;

— 3aBHCHMOCTD IIOBEPXHOCTHOI'O HATSIMKEHUS OT PO-
Ia JKUIKOCTU U ee TeMIIePaTypPhI.
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Ha ypoéne npumenenua 6 mMunuiHsvlx cumya-
yuax

Ymemu:
— M3MEPATH 9KCIEePUMEeHTAJIbHO IIOBEPXHOCTHOE Ha-
TAMKEHNEe KUIKOCTH.

IIpumenama:

— gakoH I'yka (popMysy 3aBUCUMOCTH MeXaHUUe-
CKOTO HATIPAMKEHUSA OT OTHOCUTEJHbHOTO YAJUHEHUS) K
pelieHno 3a5ay;

— (opMysIy IOBEPXHOCTHOT'O HATSMKEHUSA K pelle-
HUIO 3a71a4.

Ha ypoeéne npumeneHus 6 HeCmMaHOAPMHBLX
cumyayuax

Oob6obuwamn:
— BHAHWUA: O CTPOEHUU U CBOMCTBAX TBEPIABIX TeJ
U 2KUITKOCTEM.

CpasHusambu:
— CTPOEHUE U CBOICTBA: KPUCTAIINUECKUX U aMOp(d-
HBIX TeJ; aMOPMHBIX TeJ U YKUIKOCTEH.

NoypouHoe nnaHupoBaHue

Ne

ypoka Tema ypoxra

1/50 | UpeanbHbIl KPpUCTAJLI. AHN30TPONUS CBONCTB
KPUCTAILINYECKUX TeJ

2/51 | edopmariusa TBepaoro teaa. MexanndyecKue
CcBOiiCcTBa TBEPABIX TeJI

3/52 | Pemtenue 3agau. PeanpHbIil Kpuctawir®. dKugkue
KpHCTAJLILI®, AMOP(HOE COCTOSIHIIE TBEPLOro Teja

4/53 | CoiicTBa MOBEPXHOCTHOTO CJ0s :KuaKoctu. Cma-
ypBaHUE

5/54 | KanmunnapHoCcTb

6/55 | JlabopaTopHas pabora Ne 9 «MsmepeHue moBepx-
HOCTHOTO HATSAMKEHUSA JKUTKOCTH »

7/56 | Perenue 3agau

8/57 | KourposabHas pabora mo Treme «CBoiicTBa TBEP-
IBIX TeJ U XKUTKOCTEH »
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VYpoxk 1/50. NpeanbHbiv KpycTani.
AHM30TpPONNSA CBONCTB KPUCTANNINYECKUNX Tes

Bung neAaTeIbHOCTH yUAITUXCSH:

— maBaTh oUpe/ieleHre MTOHATUN: KPUCTAJIIINYEeCcKasd
perieTKa, nAeaJbHBIN KPUCTAJ, TOJUMOP(HU3M, MOHO-
KPUCTAJLI, TTIOJUKPUCTAJI, AaHU30TPOINA;

— OIIUCHIBATH MOJIEJIb UAeaJIbHOTO KPUCTAJLIa, pas-
JIMYHBIX BUJOB KPUCTAJLINUECKUX PEIIEeTOK;

— OPUBOAUTL NIPUMEPHI AHU3O0TPOIUU CBOMCTB MO-
HOKPUCTAJIJIOB;

— O0'BACHATH HaA OCHOBE MOJIEKYJISAPHO-KWHETUYe-
CKOM TeoprHu aHM30TPOIINIO CBOMCTB KPUCTAJJIOB.

OcHoBHOM MaTepuaa. CTpoeH1e TBEPIOTO KPUCTAJLIIN-
yeckoro Tejia. Kpucramnunueckas: peirerka. MaeaabHbIN
kpucrayi. Ilomumopdusm. MOHO- M TOJUKPUCTAJLIBI.
AHMBOTPOIUS CBOMCTB MOHOKPUCTAJLIIOB. AHU30TPOINA
TEeIJIOBOTO pacinupenus. [IprunHa aHU30TPOIUN.

Hdemoncrpamuu. Mogenu KpHUCTAJINUYECKUX peIle-
Tok. Tabaumna «Kpucraminueckue perrectBa». O0bek-
ThI 3 IDY.

Ha nom. § 39, 40; P. T. saganue 147.

PEKOMEHOALNW O YHUTENA

IIpu nsyueHMr HOBOTO MaTepHuasia peajlns3yoTca BHY-
TPUIPEIMETHBIE WM MEXKIIPeIMEeTHbIE CBA3U C XUMMUeli.
B mporiecce Gecenbl aKTyaau3uPYIOTCS HMEIOITUECd y
yualuxcsa 3HAHUSA O CTPOCHHHM TBEPABIX TeJ M THUIIaX
KPUCTAJJINUECKUX peIlreToK. BasKHo, UTOOLI y yUaIiux-
cdA c(hopMUPOBAJIOCH IIPECTaBIeHEe 00 NAeaJTbHOM KpPU-
cTajlyle KaK TaKOM, B KOTOPOM ITPaBUJIBHOE PACIIOJIOKe-
HHe YaCTUIL TOBTOPAETCA AJIS CKOJIb YTOAHO yIaJIeHHBIX
yacTull. AHN30TPONUSA CBONCTB MOHOKPUCTAJIJIOB MJLIIO-
CTpUpPyeTCcd Ha IpUMepe UX TeIJIOBOTO PACIIUPEeHUs U
00bsACHAETCA HA OCHOBE CTPOEHUSI MOHOKPHCTAJIJIOB.

VYpoxk 2/51. [ecdbopmaumnsa TBepaoro Tena.
MexaHun4yeckue cBONCTBA TBEPAbIX Ten

Bung neATeabHOCTH yUanuXcs:

— IaBaTh oIIpelesieHre MOHATUM: nedopManud, yIpy-
rad " IJacTuueckKas nedopmanmd, MeXaHWYecKoe Ha-
OpsKeHne, OTHOCUTEeJIbHOEe yIJIuHeHue, Moayab FOHTra;
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— ¢opmysmpoBaTh 3aKoH I'yKa;

— OOUCHIBATH OWBITHI, WJIIIOCTPUPYIOIINE Pa3JIUU-
HbIe BUABI fedopMaIiuy TBEPAbIX TeJ;

— 00BACHATL HA OCHOBE MOJIEKYJAPHO-KWHETHUYe-
CKOU TeOpMU MEeXaHW3M YIPYTOCTU TBEPABIX TeJl W UX
cBOMCTBA (IPOYHOCTh, XPYITKOCTh, TBEPAOCTH).

OcHoBHOIT MaTepua. [lepopmarius. YIpyrue u miac-
TuuecKkue gedpopmamnuu. O0bsACHeHNe YIPYTIUX U ILjaac-
TuuecKux Aedopmaruii. Buasr mepopmanuu. Mexauu-
yecKoe HampsakeHue. OTHocuTebHOE yIJWHEeHUEe. 3a-
kou I'yka. Mogyns IOmra. CsoiicTBa TBepABbIX TeJI:
XPYIIKOCTD, IIPOYHOCTD, TBEPAOCTh. IIpemes IpoYHOCTH.
3amac IPOYHOCTH.

JeMmoucTpanuu. YIupyrue u mjiactTuiueckue gedpopma-
muu. ledopManuu pacTaKeHUA, CKAaTUA, KPydeHUd,
usruda. Tabauia «Bunsr gepopmaruii» (8 2 14.). O0nbek-
TBI 3 ODY.

Pemrenue 3amau Ttuma: ynpakHeHue 28, yupakHe-
Hue 29 (2, 4).

Ha mom. § 41, 42; P. T. sagaunuma 148—151, 153—
155.

PEKOMEHOALWW 1A YHUTENA

ITouarue pedopmManuu ydamiuMcsa YysKe KM3BECTHO.
BakHOo, uTOOBI OHU IIOHSJMW CBsA3b BUAA JaedopMaliuu
CO CTpPOEHHEeM TBEePAbLIX TeJ 1 BHYTPEHHUMH IIpoliecca-
MU, IPOUCXOOAIITMMY B HUX IIpu AepopMaliuu. Buab! ge-
dopMauy UIITIOCTPUPYIOTCA C IIOMOIIBIO Tpubdopa s
IeMOHCTpaInuu BUIOB AedopManuu. Ydamimeca MOTYT
WCIIOJIB30BaTh IJIsI 3TOTO OOBIUHBIN JacTuk. Ilesrecoo6-
pPas3Ho paccKasaThb 00 UCIOJIb30BAHUY CBOMCTB HEUTPAaJIb-
HOT'O CJIOSI, BOSHUKAIOIIEro IPU U3rude B KOHCTPYKITUIX
IeraJieli, NCIIOJIb3yeMbIX B CTPOUTEIbCTBE.

Ha ypoke BBOAATCA HOBBIE AJIA YUAIIUXCS ITOHATH:
MeXaHUYecKoe HalpPAKeHWe, OTHOCUTEJIbHOE YAJIMHE-
Hue m Moxysb IOHra. BaiKHO HAaIOMHUTH ydaliuMmcs,
uyTo 3aKOH ['yKa cumpaBeJJiuB IIPU MaJbIX nedopmMarii-
AX, o0paTUTh MX BHHUMAaHNWE HA TO, YTO KECTKOCTb
XapaKTepu3yeT CBOMCTBO Tejla U3MEHATH GopMy U 005-
eM npu gedopmarnuu, a Mmoaysb FOHra — cBoiicTBa Be-
IecTBa.
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VYpoxk 3/52. PewneHne 3apau.
PeanbHbIn kKpuctann*. XKXugkue Kpucranmbi*.
AmMopdHoe cocTossHUe TBepAoro Tena

Bun neATeIbHOCTH YYAIIUXC:

— OPUMEHATH 3aK0H ['yKa IIpu pelieHny 3a5ad;

— OMUCBIBATHL MOJEJIb PeaIbHOTO KPUCTAaJjIa, CTPOe-
HIE U CBOWCTBA KUIKUX KPUCTAJJIOB, UX POJIb B IIPUPO-
e 1 ObITY*;

— OPUBOAUTH IIPUMEPHI KUAKUX KPHUCTAJJIOB B OP-
raHmusMe ueJoBeKa™;

— O00BACHATH BANAHNE Je()eKTOB KPUCTAIINUYECKON
pellleTKH Ha CBOHICTBA TBEPABIX TEJI*;

— OIIMCBIBATL CBOMCTBA TBEPABIX TeJ B aMOP(HOM
COCTOSHUU.

OcHOBHOII MaTepuaJj. BriunciieHrue MexaHUYECKOTO
HAIIPAMKEHUsA, OTHOCUTEJIHHOIO U a0COJIIOTHOTO YAJINHE-
HUs, 3amaca npounocTu. CTpoeHre peaJbHOr0 KPUCTAI-
aa*. ledeKThl KPUCTAJJIOBY. YIIpaBJIeHNEe CBOMCTBAMU
TBepAbIX Teax*. CTpoeHMe U CBOMCTBA KUIKUX KPUCTAJI-
goB*. IIpumeHeHme KUAKUX KpucraanaoB*. JKumgxue
KPHCTaJJIBI B Opranuame yejoBexka*. CTpoeHue U CBOi-
CTBa TBEPABIX TeJ B amopdHOM cocToaHuu. [losumepsr.
Komnosursl. HanocTpykrypsi*. Hanomarepuanni*. Ha-
HOTEeXHOJOTUU ¥,

Hemorcrpanuu. O0beKTHI u3 IDY.

Pemenne zagau tuna: P. T. zaganua 152, 156.

Ha pgom. § 43; [OOMOMHUTEJNbHBIA MaTepuaa Ha
c. 195—200, 203—207; yupasxkuernue 29 (1, 3, 5).

PEKOMEHOALVW ONA YHUTENA

B mauase ypoxka 1esiecoo6pasHo IPOBECTH TPOBEPOY-
HYIO paboTy, pacCUMTAHHYIO Ha 15 MuH.

Bapuant 1

1. Kak namMeHUTCA MeXxaHUUYeCcKoe HallpsayKeHne, BO3-
HUKAaMIIee B CTAJHLHOM CTEPIKHE, eCJU, He MeHAd Jeli-
CTBYIOIIE Ha HEro CUJIBL U ILJIOIIAIV IIOIIEPEYHOT0 ceye-
HUS CTEPKHS, ero AJUHY YBeJUYUTh B 2 pasa?

1) yBesqimuuTcsa B 2 pasa 3) He UBMEHUTCA

2) ymMeHBIIUTCA B 2 pasa 4) yBenmunurca B 4 pasa

2. Equauna Mmexanndyeckoro mHanpsixenus 8 CU
1) Ila 2)H 3)H/m 4) ox /M2
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3. Moaynas FOHra xapakrtepusyer

1) MmexaHMYEeCKME CBOWICTBA TeJia

2) MexaHMUYeCKINe CBOWCTBa BeIecTBa, 13 KOTOPOTO
CIeJIaHO TeJIO

3) dhopmy Tema

4) popmy u o0'beM Tea

4. YeMy paBHO MeXaHUUYeCKOe HAIIPSIKeHUe, BO3HU-
Karolllee B MEeJHOUM MPOBOJIOKE TPU €€ OTHOCUTEJIHHOM
yaanaenuu 0,002? Mogyas IOura megu 1,0 - 1011 I1a.

1)0,5-1014I1a 3)4,0-1081Ia

2)1,0-101 IIa 4)2,0-1081la

5. 3amac IpoYHOCTU UyryHa paBeH 7. ATO O3HAUaerT,
UTO

1) momycTMoe MexaHWUYeCKOe HaIpsKeHue B 7 pas
OoJIblIle IIpeesia IPOUYHOCTH

2) momycTuMOe MexXaHWUYecKoe HaIpsKeHue B 7 pas
MeHbIIIe TIpeIesia IPOYHOCTU

3) Ipezes IPOYHOCTH YyTryHa B 7 pas 60JIbIlle MOAY IS
IOnra

4) mpeaes MPOYHOCTU UyTyHa B 7 pa3 MeHbIIIe MOIY-
as FOura

Bapuanr 2

1. Kak uaMeHUTCA MexXaHUYecKoe HalpsayKeHue, BO3-
HUKaIoIllee B CTAaJIbHOM CTEPIKHE, eCJIii, He MeHsAd aei-
CTBYIOII[EH HA HEro CUJIBI U ILJIOIAAN IIOIIePEeYHOro ceue-
HUSA CTEPyKHA, ero AJNHY YMEHBIINUTEL B 2 pasa?

1) yBestmumTcsa B 2 pasa

2) yMeHBIIINTCA B 2 pasa

3) He UBMEHUTCA

4) ymeHbIIuTCA B 4 pasa

2. Enqununa moayuisa FOura 8 CU

1) IIa 2)H 3)H/m

4) mogyab FOHra — Bennumiua 6e3pasmMepHast

3. iKecTKOCTD TEJIa 3aBUCUT

1) oT AJMHBI U IJIOMIAAN TIOIIEPEUYHOT0 CeUeHUs Tejia

2) TOJIBKO OT CBOMCTB BEIeCTBa, U3 KOTOPOTr'O caejia-
HO TeJIO

3) TOJIBKO OT POPMBI TeJIa

4) oT AAWHBI, IJOIIAAN HOIEPEYHOT0 CeUeHUus Tesa
U OT CBOMCTB BEII[eCTBAa, 13 KOTOPOI'0 OHO CAEJaHO
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4. Yemy paBHO MeXaHUUYECKOe HANpsKeHNe, BOSHU-
Kalolllee B CTAJbHOM ITPOBOJIOKE IIPU €€ OTHOCUTEJIbHOM
yaaunenuu 0,004? Mogyas IOura crann 2,0 - 1011 ITa.

1) 0,5+ 104 IIa 3)1,6-10°1IIa

2)2,0-1011 I1a 4)8,0-1081Ila

5. 3amac IIPOYHOCTH AepeBa paBeH 8. ATO O03HAUAET,
qTo

1) mpees TIPOYHOCTH JepeBa B 8 pas 00bIle MOIY IS
HOmura

2) mpeneJs IPOYHOCTH lepeBa B 8 pa3 MeHbIIIe MO Y I
HOura

3) momycTuMoOe MexXaHWYecKoe HampsKeHue B 8 pas
0oJIBIITe TIpeiesia IPOYHOCTH

4) momycTmMoOe MeXaHWYeCKOe HaupsKeHue B 8 pas
MeHbIIIe IIpeesia IPOUYHOCTU

Omeemuvt.B.1.1.3.2.1.3.2.4.4.5. 2.

B.2.1.3.2.1.3.4.4.4.5.4.

YacTh MaTepuaja, 13y4yaeMoro Ha JaHHOM YPOKe, He
OTHOCUTCA K 00A3aTesibHOMY. [lesb 3HAKOMCTBA C HUM
yJamiuxcsa o0bsICHAETCS ero BBICOKUM 00pasoBaTeJib-
HBIM IIOTEHITAJIOM. Bo-IepBBIX, Ba’KHO, YTOOBI yUAII[H-
ecsa MOHAJM, YTO YaIlle MMEIOT JeJ0 He C UAeaJbHBIMU
KpUCTaJLJIaMH, a C PeaJIbHLIMU, B KOTOPBIX CYIIECTBYIOT
nedeKThl KpucTaJJInYecKon pereTku. Hamuuue nedek-
TOB UBMEHAET CBOMCTBA KPUCTAJLJIOB. Bo-BTOpPBIX, U3Me-
HASA CTPOEeHUeEe TBePIBIX TeJ, BHOCSA B HUX OIIpeeIeHHbIe
nedeKThI (IIprMecH ), MOYKHO CO3IaTh MaTepuaJbl, 00Jia-
marlnue 3ajaHnHbIMU cBoicTBaMmu. CiemyeT Takske pac-
CMOTPETH CTPOEHWE W CBOMCTBA JKUJKUX KPUCTAJJIOB,
KOTOpBbIE UMEIOT MIMPOKoe ImpuMeHeHne. MosKHO 3apa-
Hee IIOPYYUTh YyYaIlllMMCsS IIOATOTOBUTL COOOIIEHUSI O
OPUMEHEeHNHN JKUAKUX KPUCTAJJIOB U O KUIKUX KPU-
cTaJjljiax, CYIIeCTBYIOIMNX B OPTaHU3Me UeJIOBeKa.

O6sa3aTeJIbHBIM ABJISETCA U3ydueHUEe aMOpP(HOTO CO-
CTOSTHUS TBEPIOTO BelllecTBa. BaskHO oOpaTuUTL BHUMA-
HIe Ha TO, YTO BEIeCTBO MOJKET IIePeXOIUTh U3 KPU-
CTAJIJIMUYECKOT0 COCTOSTHUSA B amMop(dHOe 1 oOpaTHO, Ha
oTainuyre aMOP(HOI'0 COCTOSHUS OT KPHUCTAIINYECKOTO
U OT JKUIKOT0, a TAKKe Ha ero CXOICTBO C KPpUCTaJande-
CKUM U JKUIKUM COCTOAHUAMU. [IOCKOJIBKY IOJIMMEPHI
¥ KOMIIO3UITMOHHBIE MaTepHuaJbl OTHOCATCS K MaTepua-
JaM HOBOTO TOKOJIEHUsI, HeOOXOAWMO II03HAKOMUTH
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ydyammuxcsa ¢ ux CBOWICTBAMU U 06pa'1‘1/1'1‘b BHMMaHHE Ha
TO, YTO MMEHHO 3HaHMWE CTPOEHUA BellleCTBa U 3aBUCH-
MOCTU OT HET'O CBOMCTB BeIlleCTBAa IIO3BOJIAET YIIPDABJATH
STUMU CBOMCTBAMU U co3gaBaThb HOBbIE MaTepHaJIbl.

VYpox 4/53. CBoNCTBa NOBEPXHOCTHOIO CJ10S
Xunpgkoctu. CMaumBaHue

Bun neAarerbHOCTU y4aIUXC:

— maBaTh OIpefesieHre IOHATHUH: IIOBEPXHOCTHOE
HaTAXKEeHUe, CUJjia IIOBEPXHOCTHOTO HATAYKEHNU;

— OOUCHIBATH ONBITHI, WJIJIIOCTPUPYIOIINE IIOBEPX-
HOCTHOE HATSXKeHue KUIKOCTH;

— 00BACHATL 3aBUCHUMOCTDL ITOBEPXHOCTHOTO HAT-
JKEHUS OT POJia *KUIKOCTHU U ee TEMIIePaTyPhI;

— OIIMCHIBATh HAOJIOMaeMble B IIPUPOJie U OBITY SAB-
JIeHUS CMaYNBaHUA;

— mccieJoBaTh OCOOEHHOCTH SIBJIEHUS CMAauYMBAHUS
Yy PaA3HBIX KUIKOCTEI.

OcnoBHOIT MaTepuaJ. Mogeab »KHUIKOTO COCTOSAHUS.
TexyuecTb KUAKOCTU. DHEPTrUsA MOBEPXHOCTHOT'O CJIOMA.
IloBepxHOCTHOE HaTsaKeHUe. [loBepXHOCTHAS SHEPTUI .
CmauuBanue. IIpuunHa cMaunBaHUs. BUILI MEHUCKOB.

JdemoucTpanuu. SIBjieHre MOBEPXHOCTHOTO HATAXKe-
HUA: o0pasdoBaHue MbLILHOHN MJIEHKU Ha PaMKe, UTOJKa
Ha IIOBEPXHOCTU BOAbI. 3aBUCUMOCTDL IIOBEPXHOCTHOTO
HaTSKeHUA OT Pojia KUAKOCTHU U TeMIlepaTypsbl. Tabau-
na «IloBepxHOCTHOE HAaTAXKeHNe. KaluaJaapHOCTb».
O0BbeKThI 13 ODY.

Pemenue 3agau tuna: yopaskueuue 30 (1, 3).

Ha mom. § 44, 45 (mo m. 3); IOTOJNHUTEILHBIN MaTe-
puanx Hac. 210—212; P. T. sagauua 157, 158.

PEKOMEHOALNW ONA YHUTENA

O0bsicHEeHe HOBOTO MaTepuaJjia HauMHAeTCsS C pac-
CMOTPEHUA MOAEJIU KUAKOTO COCTOAHUA, TAETCA IIPeI-
cTaBJIeHUe O OJIMKHEM IMOPALKEe PACIIOIOMKEHU A YaCTHI]
KUIKOCTU U IOSCHSETCS OTJIMuue OJMKHEero mopamkKa
OT JaJIbHEro MOPSAAKA PACIOJ0MKEHUA YaCTUIl KPUCTAJI-
andyecKoro tejia. IloBepXHOCTHOE HATAXKEHNUE BBOOUTCA
KaK BeJIWYMHA, PaBHAA OTHOIIIEHUIO CUJIbI IIOBEPXHOCT-
HOTO HATSKEHUS K [JNHEe TPAHUILI IIOBEPXHOCTHOTO
CJIOSA KUAKOCTH. IloHATHE TMOBEPXHOCTHOM SHEPTUHU U
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ompejejieHre IIOBEPXHOCTHOIO HATSMKEHUS Uepes IIo-
BEPXHOCTHYIO SHEPIrUI0 OTHOCATCA K MATEPUAJY IIOBBI-
mieHHOro ypoBHsA. C 11e1610 (GOPMUPOBAHUA Y YUAIITUXCS
YMEHHUs OIpPeneATh HallpaBJeHMEe CUJILI IIOBEPXHOCT-
HOT'O HATSKEHUS I1eJIeCO00Pa3HO BBIIIOJHUTH HECKOJIb-
KO yOpasKHEHUN.

SABjenme cMaumBaHus 3HAKOMO ydamiuMmcs. Ilpu
00'bACHEHNM HOBOI'O MATEPHAJIA OHO IIOBTOPSAETCS B IIPO-
mecce 6ecenpl. Ciienyer o0bACHUTL IPUMEHEHIEe CBOMCT-
Ba KHIKOCTEH cMaumBaTh OOHHU TeJia X He CMAYMBAThH
Opyrue AJisg o0oTralleHus Py abl.

VYpoxk 5/54. KanunnapHoctb

Bun neATerbHOCTH yYAIUXCS:

— peIlaTh 3aJjlau Ha OIIpejeeHe BEICOTHI MoAheMa
SKUIKOCTH B KaIUJLIAPE;

— IPUBOAUTH NPUMEPhl KANUJIJIAPHBIX SABJICHUHN B
OpUpPOJe U OBITY.

OcHoBHOI1 MmaTepuaJyi. KanuiiapHble aBaeHuss. Pop-
MyJa IS pacueTa BBICOTHI IIOABbeMa KUIKOCTH B Ka-
OUJLIApE.

HemoucTpanmuu. OTBITE ¢ KATWJIJIAPHBIMU TPYyOKa-
mu. Tabauma «IToBepxHOCTHOE HaTsdKeHUe. Kanuiasap-
HOCTb».

Pemenue 3agau Tuna: ynpakueuue 31 (1, 2).

Ha mom. § 45 (mo xoura); P. T. saganma 159—164.

PEKOMEHOALIW ONA YHUTENA

B mauaie ypoxka mesnecoo6pasHo IPOBECTH IIPOBEPOY-
HYIO pabotTy, paccunTanuyio Ha 10 MmuH.

Bapuant 1

1. HauGosbIliasg yoopsag0UueHHOCTb B PACIOJIOMKEHUU
YACTUIL XapaKTepPHA 1A

1) rasos 3) KpUCTAJINUECKUX TBEPABIX TeJ

2) :KugKocTen 4) aMOp(HBIX TBEPABIX TEJ

2. lHorza BemiecTBO 3 aMOP(HOTO COCTOSHUA TIpe-
Bpaiaercsa B Kpucrawuindeckoe. IIpu aTtom

1) cyII[eCTBEHHO YMEHBIITAIOTCA PACCTOSHUS MEMKIY
YaCTUIAMHU BelllecTBa

2) YacTHUIIBI BeIleCTBA IEePEeCcTAalOT XAOTUUYECKU IBU-
raTbCs
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3) yBeqnumBaeTCs YIOPSAOYEHHOCTh B PACIIOJIOMKE-
HUY YACTHUIL BEI[eCTBAa

4) cyIeCTBEHHO YBEJINUYUBAIOTCA PACCTOTHUA MEKTY
YyacTUIlaMU BellecTBa

3. IloBepxHOCTHOE HATSKEHNE JKUIKOCTU 3aBUCUT
oT:

A. TeMmIepaTypsl.

B. AMHBI TPAHUIIBEI TOBEPXHOCTHOTO CJIOA.

ITpaBUIBHBIM SIBJIAETCA OTBET

1) TonpKo A 3)ulA,ub

2) Tronsko B ) uu A, uu b

4. IloBepXHOCTHOE HATS)KeHHe TIJINIepruHAa pPaBHO
6,3-102 H/m, cuupra — 2,1:102 H/m. CpaBHure
3HAUEHUS CUJbI IOBEPXHOCTHOTO HATIKEHUS JJIA 3TUX
SKUIKOCTEH P TOM JKe IJINHE I'PAHUIBI II0OBEPXHOCTHO-
r'0 CJIOS.

1) cua ogmHAKOBA

2) oA rauliepuHa B 3 pasa 00JIbIlle, YeM IOJId COupPTa

3) myid ruiiepuHa B 3 pasda MeHbIIle, UeM IJIs CIupPTa

4) nya roiuiepuHa B J3 pas 6oJbIlie, YeM AJIsI CIUPTa

5. [ToBepxHOCTHOE HATAKEHNE KUJIKOCTU BOSHUKAET
13-3a TOT0, UTO:

A. Ha MOJIEKYJIBI JKUIKOCTHU IENUCTBYET CUJIA TAYKECTHU.

B. MosekyJIbI ;JKUIKOCTHU B cocye caabee B3amMoeti-
CTBYIOT C MOJIEKYJIaMU Tapa, HaXOOAITUMUCA HaM KU~
KOCTBIO, YeM MeK Iy CO0OIi.

IIpaBUIBHBIM ABIAETCA OTBET

1) Tonpk0 A 3 ulA,ub

2) roneko B 4)au A, vu B

Bapuanr 2

1. Kakasa-1u00 yHoopsgouYeHHOCTHL B PACHOJIOMKEHI
YACTUIL BEIIeCTBA OTCYTCTBYeT. ITO YTBEP KAeHUE COOT-
BETCTBYET MOJIEJIU CTPOEHUS

1) TonbKO rasa

2) TOIBKO KUIKOCTHU

3) TOIBKO rasa U sKUIKOCTU

4) raza, JKUJKOCTHU U TBEPAOTO TeJjia

2. B XUAKOCTAX YACTHUIILI COBEPINAIOT KOJie0aHUs
OTHOCUTEJIbHO IIOJOYKEHUS PABHOBECHS, CTAJIKUBASICD
C OPYyruMH dYacTUIlaMHu. BpeMs oT BpeMeH! YaCTHUI[bI
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CKAYKOM IIepeMeIaloTCsA B HOBOE ITOJIOMKEeHVe PaBHOBe-
cus. Kakoe cBOMCTBO KUAKOCTU MOYKHO OO'BSCHUTD Ta-
KMM XapaKTepoM IBUKEHUS ee YACTHUIL?

1) Mmasryio c:KMMaeMoCTh

2) TeKyJecTb

3) maBJyieHUe Ha AHO cocya

4) nusmeHeHune o0'beMa IIPU HarpeBaHUU

3. IToBepxHOCTHOE HATAKEHUE KUIKOCTU 3aBUCUT
oT:

A. TeMImepaTyphbl.

B. popa :xugkocTu.

IIpaBUIBLHBIM SIBIAETCA OTBET

1) Tonmbpk0 A 3)ulA, ub

2) Tronbpko B Nun A, uub

4. IToBepxXHOCTHOEe HATAKEHUEe TJINIEPUHA PaBHO
6,3-102 H/m, cuupra — 2,1:-102 H/m. CpaBHure
3HAUYEHUS AJIMHBI TPAHUIIBI IIOBEPXHOCTHOTO CJIOS 9TUX
JKUIKOCTe! IIPYU OMMHAKOBOU CUJie TOBEPXHOCTHOTO HA-
TAKEHUS.

1) qiuHA TPAHUITLI OJMHAKOBA

2) mia rouiepuHa B 3 pasa 00JbIlle, YeM IJId CIIMPTa

3) nd raullepruHa B 3 pasa MeHbIIle, YeM IJISI CIIIPTa

4) njig TIUIepuHa B J3 pas GoJibllle, YeM AJIsI CIIUPTa

5. [IoBepXHOCTHOE HATSKEHNE KUIKOCTA BOSHUKAET
13-34 TOTO, UTO:

A. Ha JKUJIKOCTB AelicTByeT aTMoc(hepHoe naBeHue.

B. MoJIeRyJIBI JKUIKOCTHU B cOCye ciiabee B3amMOIei-
CTBYIOT C MOJIEKYJaMU Iapa, HaXOAAIIUMUCS HaJl KU/~
KOCTBIO, UeM MKy CO0OI.

IIpaBUABLHBIM ABJIAETCSI OTBET
1) Tonbko A 3)ulA,ub
2) TosbKo B Huu A, uu b

Omeemwvt.B.1.1.3.2.3.3.1.4.2.5.2.
B.2.1.1.2.2.3.3.4.3.5.2.

SBileHVe KaNUJIIAPHOCTH YyiKe 3HAKOMO YyUaI[HM-
cd, U IpU OO0BbACHEHUN HOBOTO MaTepHaJjia OHO IIOBTO-
pserca B mpoiiecce Oecenbl. Ha ypoke BBIBOIUTCS (POP-
MyJa IJs1 pacuyeTa BBICOTHI IIOAbeMa KUIKOCTH B Ka-
OUJJISAPE.
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VYpox 6/55. JlabopaTtopHasi pa6ota Ne 9
«M3mepeHne NoOBepXHOCTHOro HaTsHKeHNs
KNOKOCTU»

Bung nearensHOCTH yUyaniuxcs:

— U3MepATH TIOBEPXHOCTHOE HATAMKEHNE KUIKOCTH;

— HabJomaTh, U3MEPATh U OeJIaThb BBIBOALI B IIPO-
Iecce SKCIepPUMEeHTAJbHON JeATeIbHOCTH!.

Ha gom. Yupaxkaernue 31 (3); P. T. saganue 165.
PEKOMEHOALMW AN YHYUTENS

JlabopaTopHas paboTa BBLIIIOJHAETCA B COOTBETCTBUI
C OIMCcaHueM, IPUBEIeHHBIM B TeTPaAH AJIs JJabopaTop-
HBIX pabor. BosMosKeH Apyroili BapuaHT IIOCTAHOBKU
9TOM paboThl B 3aBUCHMOCTH OT MMEIOIIEeTrocs B Kabuue-
Te 000pyIOBaHUA.

VYpoxk 7/56. PewweHue 3apga4

Buj nedareibHOCTH yUAIUXCH:

— 000011[aTh 3HAHUS O CTPOEHUU U CBONCTBAX TBEP-
IBIX TeJ U JKUIKOCTEN;

— CpaBHMBATH CTPOEHNE U CBOMCTBA KPUCTAJIAYE-
CKUX 1 aMOP(HBIX TeJ, aMOP(PHBIX TeJ 1 KUILKOCTEH.

OcHoBHOIT MaTepuana. PelleHue 3agau Ha B3aKOH
T'yka, GopmMyay MOBEPXHOCTHOTO HATIKeHUA 1 (hopMmy-
JIy BBICOTHI OAbeMa KUAKOCTU B Kanuyasape. O6o01ie-
HUEe 3HAHUMN ydalmxcsa o pasaeiny «MoJeryisapHasa
pusuKa».

Pemenue 3agau tuna: ynpaxkuenue 30 (2, 4), yopax-
Heuue 31 (4).

Ha gom. P. T. sagauusa 166—169%, rect Ne 9 13 9DY.

PEKOMEHOALMW ONA YHUTENA

Ypok mocBsAleH (GOPMUPOBAHUIO y yUaAITUXCA yMe-
HUI pelraTh 3aauyr Ha IpUMeHeHIe (hopMyJ HOBepX-
HOCTHOT'O HATSKEHUSA U BBICOTHI MOAbeMa KUIKOCTU B
Kammniasape. Ilemecoo0pasHo TaKksKe PeIlNUTh 3a4ady Ha
npuMeHeHre (POpMyJIbI MEeXaHMUYECKOrO HAIPSIMKEHMU.
B xoHIle ypoKa 0000111al0TCsI 3HAHUSA YUAIIUXCS TI0 pPas-
neny «MosiekyasipHasi GpU3UKAa» C UCIIOJIb30BaHUEM Ta0-
JINIIbI, IPUBEAEHHON Ha ¢c. 218 yueOHUKA.
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VYpox 8/57. KoHTponbHas paboTa no teme
«CBONCTBA TBepPAbIX TeN U XUaKocren»

Bung neareabHOCTH yUaNTUXCSH:
— MIPUMEHSATH HOJYUYeHHbIe 3HAHUA K PeIleHUIo 3a1a4.

PEKOMEHOALNW ONA YHUTENA

MosxHO ncTI0IF30BaTh TPDEHUPOBOUYHBINA TECT 7 M3 pa-
Goueii TeTpanu.

Bapuant 1

1. Yemy paBHO OTHOCUTEJIbHOE YIJUHEHNE MeIHOM
IIPOBOJIOKH ILJIOIIAABLIO IoIepeuHoro ceuenusa 0,5 mm2,
K CBOOOZHOMY KOHILY KOTOPOM IIOABEIIeH I'Py3 Maccoi
10 xr? Mogynab IOura meau pasen 1011 I1a.

2.IIpu wusMepeHHUU IIOBEPXHOCTHOT'O HATSIYKEHUS
JKUAKOCTH IIOJNYyUYHJIN CJeAyiollue AaHHBbIe: macca 16
KaleJb KuakocTu pasHa 0,25 r, nuamMeTrp IUIETKU pa-
BeH 7+ 10% m. OmpezeanuTe NOBEPXHOCTHOE HATSAMKCHUE
JKUIKOCTH.

3. Uemy paBHa Macca BOAbI, IIOSHSIBIIEHCS 110 KAIlMJI-
aspuoii Tpyoxe muamerpom 0,5 mm? IloBepxHOcTHOE
HaTsaKeHue Bogel 7,3« 10-2 H/m.

Bapuanr 2

1. Yemy paBHA ILIOIAAb OIEPEYHOTO CEUEHU ato-
MUHMNEBOI MIPOBOJIOKK, OTHOCUTEJbHOE YIJIUHEHNE KO-
Topoii crayso paBHBIM 0,004 mocsie Toro, Kak K ee CBO-
00IHOMY KOHILY IIOABeCUJIU I'Py3 mMaccoit 7 kr? Moayiib
IOura amomunans pasex 7 - 1010 ITa.

2. Yemy paBHO IIOBEPXHOCTHOE HATSKEHINEe MacJa,
€cJId IIPU ero M3MEPEHHH C MCIIOJb30BAHHEM IIUIIETKU
OKasaJjioch, uTo Macca 76 xamens paBHa 910 mr? ua-
meTp nunetTku 1,2 MMm.

3. Uemy paBeH nuaMeTp KanWJIJIAPHON TPYOKU, ecyiu
Macca MBLJIBHOT'O PACTBOPA, HOAHABIIIETOCS 10 Hell, paB-
Ha 2,2+ 107° kr. [loBepXHOCTHOE HATAMEHIE MBLLILHOTO
pactBopa 4+ 102 H/m.

Omeemubt. B.1.1.£=0,002.2.6=7+102H/m.
3.m~1,15°-105kr.
B.2.1.S=0,25mm2.2.6=3,1-102H/m.
3.d=1,8-103m.
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dnexrTpoanHammka (11 yv)

AnekTpoctatnka (11 y)

Ilenp wm3yueHuMA paHHON TeMbI — C(HOPMUPOBATH
y yualuxcs IpeacTaBIeHus o (haKTax, Ha KOTOPBIX OCHO-
BaHO y4yeHHe 00 9JIEKTPHUUYECKOM II0Jie (B3aumMomeicTBUe
HETOIBUKHBIX 3JIEKTPUUYECKHUX 3aPsAI0B, CyIIleCTBOBaHUE
9JIEeKTPOCTATUYECKOTO II0JIA), IIOHATUAX U 3aKOHAX 9JIeK-
TPOCTATUKH, 4 TAKIKE UX TEXHUUECKOM ITPUMEeHEeHUH.

Nayuenue marepmasa 0asupyercd Ha IIpeicTaBe-
HUU 00 9JIEKTPOCTAaTHUKE KaK 00 OJHOM M3 YaCTHBIX (hu-
3WYECKUX TEOPUH, B KOTOPOH OCHOBAHUE COCTABJISIIOT
(daKThI, TOJyUYeHHbIe N3 HaOJIOAeHUN U 9KCIIePUMEH-
TOB, U OCHOBHAA MOJleJIb — TOYEUHBIN 3apAl; B AIPO
BXOIAT 3aK0H KyJ/ioOHA, 3aKOH COXPaHEHUS dJIeKTpuue-
CKOI'0 3apsfa UM IPUHIIAI CYIEepPIO3UIINU, Pas3Hble II0
cBOEMY XapaKTepy M 3HAUeHHUIO (AMIHUPUYECKUe U Teo-
peTudecKkue, GpyHIaMeHTAJbHBIE W YaCTHBIE); CJIEICT-
BUA JaHHOII Teopuu — OOBbsACHEHWE U IIpeJICKasaHue
9JIEKTPOCTATUYECKUX ABJICHUMA.

Pe3ynbTaTtbl 0Oy4eHuUs

Ha ypoéne 3anomuHnanus

Hasvieameu:

— IOHATHUSA: dJIEKTPUUECKUN 3apsal, dJIeKTpusamnus,
9JIEKTPUYECKOe I10JIe, IIPOBOAHUKYI 1 TUIJIeKTPUKN;

— (pusuUecKue BeJIUUYNHBI U UX YCJIOBHBIE 0003HAUE-
HUSA: 9JeKTPUUYECKUN 3apAL (), HAIPAKEHHOCTD DJIeK-
TpoctaTuueckoro mouasa (E), nusjiekTpuuecKass IIPOHU-
1aeMocThb (£), MOTEHIIUAJT SJIeKTPOCTATHUUECKOTO II0JIS
(), pasHOCTB TOTEeHITMAIOB niau Haupaxenue (U), saek-
Tpuueckas eMKocTs (C);

— eguHUILI 9TuX Besqumunn: Kia, H/Ki, B, ®;

— (usnyecKkme TPUOOPHI W YCTPOUMCTBA: BJIEKTPO-
CKOII, 9JIEKTPOMETP, KPYTUJIbHELIE BeChl, KOHIEHCATOP.
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Bocnpousgodumbu:

— oIpenesieHnusA TOHATHUI: 3JIEKTPUUECKOe B3amMO-
IelicTBUe, SJIeKTPUUYECKIUE CUJIbI, DJIEMEHTAPHBIN dJIeK-
TPUYECKUIN 3apAf, JJIEKTPU3anusa Tejl, IPOBOTJHUKU
¥ TUDJIEKTPUKYU, 3JIEKTPOCTATUUECKOE II0JIe, HAIIPAYKEeH-
HOCTH JJIEKTPOCTATUYECKOTO II0JIsI, JIUHUU HAIPAYKEH-
HOCTH 3JIEKTPOCTATHUUYECKOI'0 MOJIsA, OJHOPOLHOE dJIeK-
TpUUYECKOe II0Jie, MOTEeHIIMAJ, PAa3HOCTh IIOTEHIIUAJIOB
(HampssKeHUe), JIeKTPUYecKas eMKOCTh;

— 3aKOHBI U HPUHIUIILI: 3aKOH COXPAHEHUA 3JJIEK-
TPUUIECKOTO 3apAna, 3aKoH KysioHa; OpuHIUI Cyepno-
SUIUU CUJI, IPUHIIUI CYIIEePIO3UIIAN IOJIE;

— (hopMYJIBI: HANIPSIIKEHHOCTU SJIEKTPOCTATUUYECKO-
ro IOoJisd, HOTeHIMaJia, PA3HOCTU IIOTEHIIMAJIOB, dJIEK-
TPUUECKOIl eMKOCTH, B3aMMOCBS3U PA3HOCTU IIOTEHIIU-
aJIOB ¥ HATIPSAYKEHHOCTH 3JIEKTPOCTATUUECKOTO I0JIA;

— aHAJIOTUIO MEXK Y 9JIeKTPUUECKUMU U I'PaBUTAIU-
OHHBIMY CUJIAMMU.

Onucvieams:

— HabJmogaeMble 3JJEeKTpUYEcKNe B3anuMOIEeNCTBUS
TeJI, S9JIEKTPUI3AIIUIO TeJI, KapPTUHBLI 3JIeKTPOCTaTHUe-
CKUX IIOJIeH;

— ombITel KyjI0HA ¢ KPYTUJILHBIMU BECaMH.

Ha ypoéne nonumanus

Ob6ssacHamo:

— (pusuUecKUe SBJIEHUSA: B3aUMOAEMCTBME HadJIeK-
TPU3OBAHHBLIX TeJI, dJIeKTPU3AIUA TeJ, SJIeKTPU3AIIN
IPOBOIHUKA Uepes BAUAHMNE (dJeKTpocTaTudyecKas WH-
OYKIIUS), MOJAPUIAINUSI AUDIEKTPUKA, IJIEKTPOCTATHU-
yeckas 3allnTa;

— MOJEeJIM: TOUEUHLINA 3apsdal, JUHUN HANIPIKEHHO-
CTHU 3JIEKTPOCTATHUUECKOTO II0JI;

— OPUPOAY JJIEKTPUUYECKOTO 3apsanga U DJIeKTpUUe-
CKOTO IIOJIS;

— IPUYHUHY OTCYTCTBUSA JIEKTPUUECKOTO II0JIS BHY-
TPU METAJLINYECKOT'0 IPOBOSHIKA;

— MEeXaHU3M IOJAPU3AINN IIOJAPHBIX M HEIOJIIpP-
HBIX OU3JIEKTPUKOB.

IToHumamu:

— (paKT CyIecTBOBAaHUSA B IPUPOJE SJIEKTPUUECKUX
3apsg0B MPOTHUBOMIOJOMKHBIX 3HAKOB, JJEMEHTaPHOI'O
SJIEKTPUYECKOTO 3apsaa;
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— CBOICTBO JIWCKPETHOCTHU BJJIEKTPUUECKOTO 3aps-
Aa;

— CMBICJ 3aKOHA COXPAaHEeHUs dJIEKTPUUECKOTO 3apsi-
Ia, MIPUHIIUIA CYIePHo3unny U nxX GyHIaMeHTaJIbHbBIN
xXapakrep;

— sMIIMpPHUYECKUN XapakTep 3akoHa Kyioua;

— CcyIlleCTBOBAaHMNE T'PaHUI] IIPUMEHUMOCTH 3aKOHAa
Kymona;

— 00'beKTUBHOCTD CYIIECTBOBAHUSA 3JIEKTPUUECKOTO
IIOJIS;

— BO3MOKHOCTb MOJIEJbHON MHTEPIIPETAIIUN DJIEK-
TPUUECKOTO TOJISA B BUJle IUHUNA HATIPAKEHHOCTH dJIeK-
TPOCTATUUYECKOTO IIOJIS.

Ha ypoéHne npumeHeHUA 6 MUNULHBLX CUMYa-
yuax

Ymemeu:

— aHaJIU3MPOBATh HAOJIIOLAEeMbIe ABJIEHUA U 00bsicC-
HATHb IPUYXHBI X BOGBHUKHOBEHUA;

— AHaAJU3NPOBATHh U O6'I>HCHHTI) HarJdaOgHBbIEe KapTH-
HbI 3JIEKTPOCTATUYECKOI'O IOJIS;

— CTPOUTH M300pakKeHUA JUHUN HAIPAKEHHOCTHU
9JIEKTPOCTATUUECKUX IIOJIET.

IIpumenamn:
— 3HaAHUA II0 HJIEKTPOCTATUKE K aHAJIN3Y U 00'bACHe-
HUIO ABJIEHUN IPUPOILI U TEXHUKMU.

Ha ypoeéne npumenHeHus 6 HeCmMAHIAPMHBLX
cumyayuax

Ymemuw:

— IIPOBOAUTH CAMOCTOATEIbHBIE HAOIIONeHUST U DKC-
IIePUMEHTBbI, YUUTHIBAA UX CTPYKTYPY (00BEeKT HabJIIO-
IeHUA NN dKCIEePUMEHTHUPOBAHNSA, CPEACTBA, BOBMOK-
HbI€ BHIBOJBI);

— (hopMmyampoBaTh IEeJh WM TUOOTE3y, COCTABIATH
IJIaH SKCIIePUMEHTAJIbHON PaboThI;

— aHaJu3UPOBATH U OIEHUBATh PE3yJILTATHI HabJII0-
IeHUA U DKCIEePUMEHTa;

— aHaAJUBUPOBATH HEU3BECTHBIE paHee dJIEKTPU-
yecKHe SABJIEHUS U pelllaTh BO3HUKAOIIMUe IIpobJe-
MBI.
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Hcenonvzosameu:

— MeTOIbl MO3HAHUA: dSMIUpUUecKkue (HabJIogeH1e
U 9KCIEePUMEHT), TeopeTuueckue (aHaau3, 0000IeHue,
MOJeJIUPOBaHMUe, AHAJIOTUA, UHIYKITUI).

Ilpumenamu:
— IOJyYeHHbIe 3BHAHUA AJA 00bACHEHUA HEU3BECT-
HBIX paHee sIBJ€HUI U IIPOIIECCOB.

NMoypouHoe nnaHupoBaHUe

Ne

ypoKa Tema ypokra

1/58 | OyeKkTpuUecKuii 3apAL U ero CBOHCTBA. JJIEKTPU-
3a1us Tes

2/59 | 3akou Kymona

3/60 | daexTpuueckoe moje. I'padpuueckuii meTon n3o-
OpasKeHUsI IIOJI

4/61 | Pemenue 3amau. [IpoBOZHUKY B 9JIEKTPOCTaTHUE-
CKOM IT0JIe

5/62 | NusJeKTPUKU B BJI€KTPOCTATUYECKOM I10JIe

6/63 | PaGora anekTpocraTuueckoro moJs. IloreHmuan
3JIEKTPOCTATUUECKOTO IT0JIs

7/64 | Pemienue 3amadu

8/65 | dmekTpuueckas eMKocTh. KoHmeHCcaTOPHI

9/66 | DHeprus sJeKTPOCTATUUYECKOTO II0JIA 3apAKeHHO-
ro KoHaeHcaTopa. JlabopaTopuasa pabora Ne 10
«UsmepeHUe 91€KTPUUECKOIT eMKOCTU KOHIeHCa-
TOpa»

10/67 | Pemenue 3amgau

11/68 | KouTposbHaa paboTa 1Mo TeMe «JJIeKTPOCTATUKA »
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VYpoxk 1/58. dnekrpuyecknm 3apsg,
M ero CBOMCTBA. dneKTpusauus Ten

Bun neAarebHOCTU yYaIUXC:

— CPaBHUBATDH YCTPOMCTBO U IPUHITUI PAGOTHI HJIeK-
TPOCKOIIA U 3JIEKTPOMETPA;

— maBaTh OIpeAeJieHNe MTOHATUHN: BJIEKTPUUYECKUH
3apsAn, dJIeMeHTAPHBIN 9JIEKTPUUECKUI 3aPAT, DIEKTPU-
3anus;

— ONUCHIBATDH U OO'BACHATH ABJECHUE 3JIEKTPUIAIUN;

— OO'BACHATH CBOWCTBO JAVUCKPETHOCTHU JJIEKTPUUE-
CKOTO 3apsna, CMBICJI 3aKOHA COXPaHEHUA 3JIeKTpuUe-
CKOTO 3apsaza.

OcHOBHOI1 MaTepua. JJieKTpuuecKkuit 3apan. Ero
cBOIicTBa: [Ba poOJa dSIEKTPUUYECKUX 3apsagoB, 3aKOH
COXpaHEeHUs BJJIEKTPUUECKOTro 3apsAna, AUCKPETHOCTH
3JIEeKTPUYECKOTO0 3apsana, MHBapuauTHOCTh. HeB0o3MOXK-
HOCTBH CYIIIeCTBOBAHUA AJIEKTPUUECKOTO 3apsana 6e3 ma-
TepUaJIbHOTO HOCUTENsI. EAVUHUIIA 5JIeKTPUUECKOTo 3a-
pAama. dIeKTpUUYeCKre CUJIbl. JIeMeHTaPHBIN 3JIeKTPU-
yeCKUU 3apA. SIBjleHre s/IeKTPU3AIIUU. JJIeKTPUSAI[U T
TeJI Ha ITPOM3BOJICTBE U B OBITY.

Hdemoucrpanuu. BsaumopeiicTBue HasIeKTPU30BaH-
HBIX TeJI: 900HUTOBBIX WM CTEKJAHHBIX HaJIoueK (II0
puc. 132 yueb6HUKA), 3aPAKEHHBIX JETKUX TeJ, JTUCTOU-
KOB OyMasKHBIX CyJITAHOB U ApP. OTBITHI ¢ MCIIOJIH30Ba-
HUEM 5JEeKTPOCKOIIa U 3JEeKTPOMeTpa. IJIeKTPU3alius
TeJl Ipu conrpukocHoBeHuu (mo puc. 135—137 yuebuu-
Ka). O0beKThI u3 IDY.

Pemenue 3agau tTuma: ynpakHenue 32 (4), yopax-
Heuue 33 (4); P. T. saganua 170—172, 175, 176.

Ha nom. § 46, 47; yupaxkuenue 32 (2, 3), yupaskue-
"Hue 33 (2, 3); P. T. saganua 173, 177—179, 181.

PEKOMEHOALVW ONA YHUTENA

IToHATHE 5IEKTPUUECKOTO 3apsAaa, ero eTUHUIA, B3a-
UMOJeHCTBUE 3apsKeHHBIX TeJ, sIBJIeHUEe dJIeKTPU3a-
IIUY ¥ 3aKOH COXPaHEHUS 3JIEKTPUUECKOro 3apsaaa yixKe
ObLIN MBYYEHBI YUAIIMMUCA B OCHOBHOU mIKoJe. Takike
UM 3HAKOMBI I IEMOHCTPAI[UU, KOTOPhIe ITOKA3bIBAIOTCS
B IIpoIiecce 00'bsicHeHUA MaTepuasa. IlosTomy Ha ypoke
11eJIecO00PAa3HO IIPUBJIEKATh CAMUX yUAIIUXCA K 00bsC-
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HEHUIO HabJomaeMbIX saBJIeHHnI. UMCI0 AeMOHCTPAaIIiA
MOJKeT OBITHh YBEJMUYEHO, B YaCTHOCTH, C HCIIOJIb30Ba-
HUeM saeKTpodopHoit mamuubl. CleayeT paccMOTPETH
Ha ypPOKe KauecTBeHHbIe 3aJaHUA, MHOTHE U3 KOTOPBIX
TaKKe 3HaKOMbI YUAII[MMCS.

Ilpu amanuse samanua 175 us paboueil TeTpagu He-
00xX0aMMO O0OpaTHUTh BHHUMAaHNE ydalluxcsa Ha (QyHIa-
MEHTAJbHBII XapaKTep 3aK0HAa COXPaHeHUs dJIeKTpude-
CKOTO 3apsfia U OOCYAUTH OTJIMYME STOTO 3aKOoHa (Kak
U BCeX 3aKOHOB COXPaHEHWUsd) OT APYTruUX 3aKOHOB (u-
3UKU.

ITousiTe »JIeMEHTapPHOTO 3SJEKTPUUYECKOTOo 3apsama
BBOJUTCSA BIIEPBBIE, IIOITOMY AJIsI OTPAOOTKU STOTO II0-
HATHUA CJIeNyeT Ha YPOKe PeIUTh HECKOJIbKO 3a4a4.

VYpoxk 2/59. 3akoH KynoHa

Bua neATeIbHOCTH YYAIUXCA:

— IaBaTh oIIpenesieHre MOHATUA 9JIEKTPUYECKUX CHLIT;

— (opmysiupoBaTh 3aK0oH KyoHa, IPUHITUI HEe3aBU-
CHMOCTH OeCTBUS CIJI;

— OPOBOAUTL AHAJIOTUIO MEKOY BJJIeKTPUUECKUMU
¥ I'PABUTAIIMOHHBIMY CUJIaMU;

— OoIIMChIBaTh ONBIT KyjgoHa ¢ KPpyTUJIBLHBIMU Beca-
MU,

— OIpeneaATh I'PAHUIILI IPUMEeHUMOCTH 3aKoHa Ky-
JIOHA.

OcHoBHoIT MmaTepuaJj. OnbiTel KysoHa ¢ KPyTUIBHBI-
mu Becamu. Toueunnrit 3apan. 3akoH Kymona. @usuue-
CKUM CMBICT KO03(h(PHUIMeHTa NPOIOPIUOHAJILHOCTH B
3akoHe Kyiona. I'panuiiel mpumMeHUMOCTU 3aKoHA Ky-
JoHa. IIpUHITUTI CYTIEPIIOSUIUY CUJI. AHAJIOTUS MEXKIY
SJIEKTPUYECKUMHU 1 I'PABUTAIIMOHHBIMU CUJIAMU.

Hdemoncrpanusa. 3akon Kysona (eMoHCTpAIUA C II0-
MOII[bI0 YyBCTBUTEJBbHBIX BecoB). Tabauiia «3axkon Ky-
JgoHa» . O0beKTHI U3 DY,

Pemenne 3agau Tuna: P. T. zaganua 185, 187, 189—
191.

Ha mowm. § 48; yupaxxkuenue 34 (1, 3); P. T. zamanus
186, 188; nmpumepsr 1 m 3 Hac. 110—111, 113 paboueit
TeTpagu.
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PEKOMEHOALUWW ONA YHUTENA

PaccmaTpuBasa MOHATHE TOYEUHOTO 3apsna, CTOUT
HATOMHUTD yUAIUMCA CaMO HOHATHUE MOJIEJIU U ITPUBe-
CTU TIPUMEPHI APYTUX MOJAEJIbHBIX MPEACTABIEHU, HA-
IpuMep O MaTepUAJIbHOU TOUKe, NAeaJbHOM ras3e u mp.
3akoH KysoHa paccmaTpuBaeTcs B COIIOCTABJIEHUU C 3a-
KOHOM BCEMUPHOT'O TATOTEHUA.

VYpoxk 3/60. dnekTpu4yeckoe none.
Mpacdnueckun meton n3obpakeHns nons

Bun neaTeIbHOCTU yYAIUXC:

— [aBaTh oOIpeAesieHWe NOHATUMN: 3JIEKTPOCTATU-
YecKoe II0Jie, HaNPAKEHHOCTHb 3JEKTPOCTATUYECKOTO
oJd, JIMHUY HaAIPAXKEHHOCTH, ONHODPOAHOE 3JIeKTPO-
cTaTuuecKoe II0JIe;

— (OopMYyJSIUPOBATH IIPUHITUII CYIIEPIIO3UITHU IT0JIEH;

— IPUMEHATH (QOPMYJIy IJsA pacueTa HANPAKEHHO-
CTH TIOJISA IIPY PEeIleHn N 3a7au;

— OIIMCHIBATh KApPTUHBI 3JEKTPOCTATUYECKUX II0-
JIen;

— 00'BbACHATL BOSMOXKHOCTH MOJIEJIBHOM HMHTEPIIPe-
TauM BJIeKTPOCTATUYECKOT0 NIOJA B BUjJAe JIMHUYU Ha-
IPAKEHHOCTH;

— CTPOUTH MI300paKEeHUA JUHUN HAIPAKEHHOCTHU
9JIEKTPOCTATUUECKUX IIOJIEH.

OcHOBHOI1I MaTepmaJj. JJIEKTPUUYECKOE II0JIe U €ero
cBoiicTBa. dJIeKTpocTaTudyecKkoe moJe. Hanpsa:KeHHOCTb
9JIEKTPOCTATUYECKOTO I10JIsI. BEeKTOPHBINI XapaKTep Ha-
MPAKEHHOCTH 9JeKTPOCTAaTHUUECKOTO TMoJad. Hamps-
JKeHHOCTh IIOJIA TOUEUHOTO 3apsdAna. I[IpuHIUI cymep-
oo3uInuu moJjei. JIMHUM HANIPSIKEeHHOCTHU dJeKTpocTa-
TuuecKoro moJuasa. OgHOPOAHOEe »dJIeKTPUUECKOoe IIoJIe.
Harnsguble KapTUHBI 9JIEKTPOCTATUYECKUX II0JIEH.

Hdemoucrpanuu. KapTuHbl 9JIeKTPOCTATUYECKUX II0-
Jeii (o puc. 147, 148 yuebuuka). Tabsmuia «JIluanuu Ha-
MIPSAKEHHOCTH JIeKTPOCTATUUECKOTO ToJIsi» . O0BEeKT U3
ADY.

Pemenne 3amau tuna: P. T. saganua 198—202, 205.

Ha pom. § 49, 50; yuopaxxkuenue 35 (1, 2, 4); P. T.
saganua 196, 197; npumep 2 Ha c. 112 paboueit Ter-
panu.
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PEKOMEHOALMW ONA YHUTENA

Crnenyer oOpaTuTh BHUMAaHHE ydUalllUXcs Ha 3ajma-
aHue 201 us3 paboueil Terpasu. ITO 3aaHie HA COOTBET-
crBue. Heo6xonquMo oO0BbSCHUTH yUallluMCHA, KaK pera-
IOTCS 3aJaHUs TaAKOTO TUIIA.

ITpu oO6bsicHeHMM HOBOTO MaTepHaja HeoOXOAUMO
o0paTuTh BHUMAaHUWE YUAIlUXCS Ha TO, UTO JUHUU HAa-
IPAKEHHOCTH 3JIeKTPOCTATUUECKOTO II0JIS IIPeICTaBIs-
IOT CO0O0I TeOMEeTPUUECKYIO MOIEb.

VYpok 4/61. PelueHe 3apau.
MpoBoAHMKU B 3NeKTpPOoCcTaTU4ECcKOM nose

Bun neAaTerbHOCTH yYAIIUXCS:

— OPUMEHSATHh IPU pellleHuu 3anad 3akoH KyJona,
dopmyny AJA pacueTa HANPAKEHHOCTH U IPUHITUI CY-
TIEePIIO3UINHU II0JIEH;

— 00'BSCHATD DJIEKTPUBAIIUIO TPOBOIHUKA Uepes BJIU-
AHWe (9JIeKTPOoCcTAaTUUYeCKAasI MHAYKIIUA), IIPUUYNHY OT-
CYTCTBUA BJIEKTPUUECKOTO MOJIA BHYTPU IIPOBOTHUKA.

OcHoBHOII Matepuay. Brrumcienune cun Kysona.
ITpumeps! pacuera HANPSKEHHOCTH IIOJS, CO3TAHHO-
ro OHUM W ABYMS TOUEUHBIMH 3apsamamu. [IpoBomHu-
KU. JJIeKTpocTaTuuecKas nHAYKIuA. OTcyTCcTBUE MO
BHYTPHY TIIPOBOJHHKA. OJEKTPOCTATHMUECKAs B3all[uTa.
Pacnpenenenue 3apAn0B B IPOBOLHUKE.

JdemoHCTpanmuu. IJeKTPOCTaTHUUECKasd WHAYKIIUA.
Pacmnpenenenue 3apsamoB B mpoBomgHuKe (mo puc. 152
yueOHuKa). Tabauma «I[UsJIeKTPUKN W TPOBOIHUKU
B 2JIEKTPOCTATUUYECKOM I10Jie» . O0OBEeKThI u3 IDY.

Ha mowm. § 53; P. T. sagaraua 206—209, 212.

PEKOMEHOALNW ONA YHUTENA

B maugase ypoka ciiefyeT IPOBEeCTHU IIPOBEPOUHYIO pa-
6oTy, paccunranayio Ha 15—20 MuH.

BapuanTt 1

1. K IIOABEIIIEHHOMY Ha TOHKOU HUTU IIOJOKUTEJILHO
3apssKeHHOMY IMTapuKy A TomHecaW, He Kacasch, Ia-
puk B. ITpu srom mapuk A orrjaonumicsa (puc. 13). Ka-
KOB 3ap#An mapuka B?
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1) moJstokUTEIBHBIN

2) oTpuIiaTeJabHbBIN

3) mapuk b He 3apsaiken
4) MOKeT OBITH JIFOOBIM

2. Ha KaKy0 HAUMEHBIITYIO BeJINUM- B
HY MOXKeT U3MEHUTHCA 3apsif cepedps- A O\
HOU «IIBLIMHKU» ?

1) Ha BeJIWUYUHY, PABHYIO IO MOXY- Puc. 13

JITO 3apANYy AApa aToMa cepedpa

2) Ha BeJWYUWHY, PABHYIO II0 MOJIYJIO 3apsamy dJeK-
TPpOHA

3) Ha CKOJIb YTOAHO MaJIVIO BEJINUUHY

4) oTBeT 3aBUCUT OT padMepa NbLINHKHA

3. Ha pucyuke 14 moxasalbl CUJILI B3aMMOIENCTBUS
IIOJIOMKUTEJHHOTO DJIEKTPUYECKOTO 3apAfa ¢, U dIeK-
TPUUECKOro 3apsafa ¢, Kakos sHak sapaga q,?

1) mosoKUTEIBHBINA

2) oTpUIlATEeIbHBIHN f—® Q—:

3) He uUMeeT 3apaAna F @ 92 F

4) MOXKeT ObITh U ITOJIOKU-

TeJIbHBIM, I OTPUIIATEIbHBIM Puc. 14

4. MeTannuueckas ILJIacCTHHA, WMeBIIasg OTPHUILA-
TeJbHBII 3apsAl, IPU OCBEIIeHUU I[IOTepsaa UYeThIpe
3JIEKTPOHA. 3aps/ IMJIaCTUHBI cTaja paBeH —12e. Kakum
OBLJI 3aps[ IMJIACTUHBI?

1) 8e 2) —8e 3) 16e 4) —16e

5. Cuyia B3BauMOIEHCTBUA MEXKAY ABYMS TOUEUHBIMU
sapagamu paBua F. Kakoii oma 0ymeT, ecau KayIbIA 13
3apsAN0B YBEJIUYUTD B 3 pasa U PACCTOSTHUE MEKAY HUMU
TaKJKe YBeJIUYUTh B 3 pasa?

1) 9F 2) 8F 3)F 4)F/3

6. B ogHOpOAHOE 3/IeKTPOCTATUYECKOE II0JIe, HAIIPs-
JKEeHHOCTh KOTOPOTO HallpaBJjeHa cJieBa HalIpaBo, IoMe-
CTUJIM OTPHUILATEJBbHO 3apSAMKEeHHYIO0 NBLINHKY. Kyma u
KaK HAauYHeT ABUTATHCS IMBIINHKA, €CJIU CUJIOM TAKECTU
mpeHeOopeYn?

1) BrIpaBO, pABHOMEPHO

2) BJIeBO, pAaBHOMEPHO

3) BOpaBo, paBHOYCKOPEHHO

4) B1€BO, PABHOYCKOPEHHO
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7. B sjieKTpoCcTATHUYECKOM II0JIe HAIPSAKEHHOCTHIO
103 B/m Ha ToueuHbBIi 3apan gedcrsyer cuaa 0,5 H.
Yemy paBeH 3apan?

1)2-10*Kn 3)2-102Kux

2)5:10*Kn 4)5-102Kn

Bapuanr 2

1. K KOHIIY CTep)KHA He3apAKeHHOTo sJIeKTpoMeTpa
TOoAHEeCJIN, He KacasacCh ero, MOJOKUTEJIbHO 3apsasKeH-
HYIO CTeKJIAHHYIO MAJOUKy. YTO Ipomn30iger ¢ 3apAaoM
aJaeKTpomerpa?

1) 3apsan sJaeKTpoMeTpa OCTaHeTCcsd B IIeJIOM Heli-
TPaAJbHBLIM, CTPEJIKA He OTKJIOHUTCS

2) 3apsan sJeKTpoMeTpa OCTAHEeTCA B IleJIoM Heli-
TPAJIbHBLIM, HO 3apAAbl HA CTEPI;KHE IIepepacIIpemesisaT-
csl: Ha CTPeJKe OyaeT n30bITOK 9JIEKTPOHOB, HA BepXHEM
KOHIIE CTEePIKHSA — HEeJOCTATOK DJIEKTPOHOB

3) 3apAn sJeKTpoMeTpa OCTaHeTCs B IIeJOM HeM-
TPaJbHBLIM, HO 3apAbl HA CTEPIKHE IIepepacIIpemesisaT-
cs: HA CTPeJKe OyAeT HeJOCTATOK 9JIeKTPOHOB, HAa BepPX-
HeM KOHIIE CTePKHA — N30LITOK 9JIEKTPOHOB

4) 5JIeKTPOMETP 3aPATUTCSA MOJOKUTETIHLHO

2. CymiecTByeT Ju MUHUMAJIBHBIA OTPUITATEIbHBIN
BJIEeKTPUYECKuit 3apan?

1) ma, aTO 3apaAn AApa aTroMa BOAOPOAA

2) ma, 9To 3apsAL 9JIeKTPoHAa

3) ma, 9TO 3apAI AApPa aToMa IeJnsd

4) HeT, OTPUITATEJbHBIA 3apANl MOMKET OBITh CKOJb
YTOIHO MaJ

3. B kakowm ciayuae (puc. 15) B3aumoaelicTBue 3apsi-
OB IIOKA3aHO IPaBUIBHO?

1) Tomsk0o A 3) TonpKo B

2) Tosbko B 4)BuB
F F F F
—® 00— ® ®
A. B.

e—L L o

B.

Puc. 15
128



4. MeTtannuueckas ILJIaCTHHA, WMeBIIas OTPHUILA-
TeJIbHBIT 3apsan —10e, mpu ocBeleHUU MIOTepsja TPU
aJeKTpoHa. Kakum craj 3apsf IJIACTUHBI?

1) 7e 2)-Te 3)13e 4)-13e

5. Bo CKOJMIBKO pa3 M3MEHUTCS CuJjaa KYJIOHOBCKOTO
B3aMMOJIEMCTBUSA IBYX MaJIEHBKUX PA3HOUMEHHO 3aps-
JKeHHBIX TeJI, €CJIi, He M3MeHsAsS PACCTOAHUSA MEeKIY
HUMU, nepeHecTu 2/3 3apAna C IMOJIOXKUTEJIBHO 3aps-
SKEeHHOTO TeJia Ha OTPUIIATEJIbHO 3apAKeHHOoe?

1) ymenbIIuTCA B 3 pasa

2) yBenuuuTcs B 3 pasa

3) yBenuuuTtca B 9 pas

4) ymeubInuTcAa B 9 pas

6. B 01HOPOIHOM 9JIEKTPOCTATUUECKOM I10JIe, HaIpPsi-
"KeHHOCTh KOTOPOT'0 HalpaBJieHa cjieBa HalpaBo, HAXO-
IUTCA TOJIOXKUTEJBHO 3apsKeHHasd NbLINHKa. Kynma u
KaK HAYHeT ABUTaThCsA IIBLIMHKA, €CJIU CUJIOH TAMKEeCTH
npeHebdbpeun?

1) BtpaBO, paBHOMEPHO

2) BJIeBO, paBHOMEPHO

3) BIpaBo, paBHOYCKOPEHHO

4) B1€BO, PABHOYCKOPEHHO

7. Ha toueunsrii 3apan 4+105 Ku gelicrsyer cuia
0,2 H co cTOpoHBI dJaeKTpocTaTuueckoro moyad. Hamps-
"KEeHHOCTbD II0JISI B 3TOI TOUKe paBHA

1)0,8-10-5B/m 3)5-103 B/m

2)2-10-4 B/m 4)5-10°B/m

Omeemvr. B.1.1.1.2.2.3.1.4.4.5.3.6.4.7. 2.
B.2.1.3.2.2.3.3.4.2.5.4.6.3.7. 3.

VYpoxk 5/62. iInanekTpnku
B 3/1eKTpOoCTaTU4eCcKoM nose

Bujg gearensHOCTH yUAUXCH:
— OOBACHATh MEXAHW3M IIOJAPU3AINU HOJJIPHBIX
Y HEIIOJISAPHBIX JUIJIEKTPUKOB.

OcHoBHoi1 maTepuaiu. [[usnextpuru. I[lonrapusamus
IUDJIEKTPUKA. DJIeKTPUUYECKU TUN0Jb. IloIsapHbIe nu1-
asekTpuKku. llomapusanua TOJAPHBIX IUBJEKTPUKOB.
Hemonsipubie ausnekTpuru. Ilonspusanusa HETOJIAP-
HBIX OUAJIEeKTPUKOB. CBA3aHHBIE 3apAAbl. JJEKTpUue-
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CKOe TI0Jie BHYTPU AUAJIEKTPUKOB. [[uasieKTpuuecKas
IIPOHUIIaeMOCTD BellecTBa.

Hemoncrpamuu. Ilonapusanus auajieKTpuKa (10
puc. 154 yuebumuka). Tabauia «I[1ajeKTpUKT U TPOBOJ-
HUKU B 9JIEKTPOCTATUYECKOM T10J1e» . O0BeKThI 3 DY,

Pemenne 3amauy tuma: P. T. zamamma 210, 211;
yupasxkaeHue 36 (1).

Ha nom. § 52; ynpasxkuerue 36 (2—4); P. T. rpenupo-
BOYHBIN TecT 8.

VYpox 6/63. PaboTa anekTpocraTuyeckoro nons. Mo-
TeHUMan 3neKTpocTaTu4eckoro nons

Bung neATeabHOCTH yUaNUXCH:

— CHCTeMaTu3NPOBaTh 3HAHUA O (pM3UUECKUX BEJIU-
YrHaX: IIOTEeHI[NaJI, PA3HOCTH IIOTEHINAJIOB;

— IPUMEHATHh IIPU pPellleHuu 3agad (popMyJabl O
pacueTa IOTEHI[MaJa, PA3HOCTU MMOTEHITMAJIOB, PAOOTHI
HJIEKTPOCTATUYECKOTO OJHOPOLHOTO W HEOLHOPOAHOTO
moJiel, B3BAUMOCBSA3YM PA3HOCTU IIOTEHIINMAJOB M HAIPS-
KEHHOCTU 3JIEKTPOCTATUUYECKOTO OJIA;

— JTOKAa3bIBaTh IOTEHIINAJIBbHBIN XapaKTep BJEKTPO-
CTaTUYECKOTO MOJIA.

OcHoBHOI1 MaTepuaJj. Pabora mo mepeMenieHuio 3a-
pfAla B OMHOPOAHOM 9JIEKTPOCTATHYECKOM Ioje. IloTeH-
IMUAJbHBIN XapaKTep 9JIeKTPOCTATUUECKOTO IIOJIS.
ITorennumanbHas 9HEPrus 9JEKTPOCTATHUECKOTO IIOJIS.
IToTenmnmaa aJIeKTPOCTATUUECKOTO TIOJIS KaK ero sHep-
reTuyecKasi xapakTepucTuKa. PasHOCTh IIOTEHIIHMAJIOB
(Hanps:xeHue). CBA3b Pa3HOCTU MOTEHI[MAJIOB ¥ HATIPSI-
JKEeHHOCTH 3JIeKTPOCTAaTUYECKOTO IT0JI.

HemoucTrpamuu. O0beKThI U3 DY,

Pemenne 3amau tuna: P. T. sagauua 214—216, 219,
220.

Ha mowm. § 53, 54; ynpakuenue 37, ynpakueHue 38
(1, 2).

PEKOMEHOALVW ONA YHUTENA

IIpu o6bsACHeHUM HOBOTO MaTepuasia, KaK u IIpu 13-
yuennu 3axkouHa KyionHa, ciemyer o6paTuTh BHUMAaHUE
y4YaImuxcs Ha aHAJOTHWI0 I'DABUTAI[MOHHOIO U 3JIeKTPO-
CTATUYECKOTO IM0JIeil — 9TU MOJIA HOTeHITNATbHbI.
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Vpok 7/64. PelneHue 3apay

Bujg mesareasHOCTH yUAIIUXC:

— IIPUMEHSATh HPU pelleHuu 3amad (GOPMYJIbI IJIs
pacuera paboOThI JI€KTPOCTATUUECKOTO TOJIS, IIOTEHI[U-
aJjia moJis.

OcHoBHOI MaTepuaJi. Beruncienue paboThI 9JIEKTPO-
CTATHYECKOTI'O II0JISI, IOTEHI[MAJIA OJIE B COOTBETCTBUN
C OPUHIIAIIOM CYIIEPIIO3UIIUU, pelleHrne KOMOWHUPO-
BaAHHBIX 327144 110 2JIEKTPOCTATHUKE.

Pemrenue 3amau Tuna: yopaxkaeuue 38 (3); P. T. za-
mauudg 213, 217, 218.

Ha gom. Yuparkuenue 38 (4%); mpumep 1 Ha c. 128
paboueit TeTpanu.

VYpok 8/65. dnekTpuyeckas eMKOCTb.
KoHpeHcaTopbl

Bupg mesaressHOCTH yIANUXCS:

— CHCTEeMAaTH3UPOBATh 3HAHUA 0 (PUBUIECKUX BEJIH-
YMHaX: SJeKTPUUYECKAass eMKOCTh YeIUHEeHHOTO IPOBOJ-
HUKAa, 9JIEKTPUYECKasaA eMKOCTh KOHIEeHCATOPAa;

— IMPUMEHSATHh OPU pelreHuu 3amad GOpMYJIbl IJIs
BBIUMCJIEHUS SJeKTPUYECKOH €MKOCTH MPOBOAHUKA U
ILJIOCKOT'O KOHAEHCaTOpAa.

OcHOBHOIT MaTepHa. JJeKTpuuecKkasa eMKOCTh IIPO-
BogHuKa. KomHaeHcaTopbl. OJJEKTpHUUeCKas eMKOCTH
KOHeHCaTOPa. 3aBUCUMOCTD JJIEKTPUYECKON €MKOCTHU
KOHZeHCcaTopa OT IJIOIAAU IIJIaCTUH, PACCTOSTHUA MEXK-
Iy HUMU U CBOWCTB AUAJIEKTPUKA, HAXOASIIETr0CsS MeK-
oy IJaacTUHaAMU. IJEKTPUUEeCKas €MKOCTb IIJIOCKOI'O
KOHeHcaTopa.

JdemoHcTpanuu. JIeKTpuuecKas eMKOCTb IPOBOJ-
HuKa (mo puc. 160 yuebHUKA). DJIEeKTPpUUECKas eMKOCTD
KoHgeHcaropa (mo puc. 162 yuebnmra). O0BLEKThbl U3
ADY.

Pemenue 3amau tuna: P. T. sagannua 226—228.

Ha gom. § 55; yopaxkuenue 39.

PEKOMEHOAUWW 1A YHUTENA

B HauaJjie ypoka cjeayeT IIPOBeCTH IIPOBEPOUHYIO pa-
6oty, paccuutaunHyio Ha 10—15 muH.
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BapuanTt 1

1. B ogHOpPOAHOM BJIEKTPOCTA- B
TUYECKOM IIOJIe 3apdAj] IlepeMe- A
maeTcsAd U3 TOUKH A IIepBbIi pas
B TOUKY B, BTOpOii pa3 — B TOY-
Ky C (puc. 16). Pa6ora, coBepima-

=

eMas TOJeM TPHU TepeMeIleHun C
3apsama:
A. Ha yuyactke AB 06oabile, Puc. 16

yeMm Ha yuactre AC.
B. Ha yuactke A B MeHbIle, ueM Ha yuacTke AC.
B. ma yuactke AB paBHa paboTe Ha yuacTke AC.
I'. ma yuactrke AC paBHa HYJIIO.
IIpaBUIBLHBIM SIBIAETCS OTBET
1) ronsro B 3)Au'l
2) tonbko I Hbul

2. B 0fHOPOIHOM BJIEKTPOCTATUUECKOM II0JIe HAIIPSI-
skeHHocThIo 2 » 104 H/K BLob IMHNY HAIPAKEHHOCTH
aBumxeTca 3apan 5+ 1072 Kia. Ha kakoe paccroaHue me-
peMecTuTCA 3apdAJ, eCJU COBEPIIEHHAd IIojJeM pabora
paBHa 103 I3x?

1)0,1m 2)1m 3)2,5m 4)10 ™

3. IlomoMy MeTANINYECKOMY Ty
(puc. 17) cooOIIIeH TMOJOKUTETbHBIN
3apan. KakoBo COOTHOIIIEHUE MEXIY

IoTeHIIMaJaMu B Toukax A u B? A
1)(PA=(PB 3)(PA>(PB B
2) 9, <¢p 4)0,>0;05=0

4. [IBe nmapaJjiesbHbIe MeTAJINYE-
CKHUe TJIACTUHBI HaXOAATCS Ha pac-
croaauu 10 MM oxma ot apyroii. Ha- Puc. 17
OPAXKEHHOCTh 3JIEKTPOCTATUUYECKOTO
nossa mexxkay maactuaamu 2000 B/m. Yemy paBHO mIpu-
JIO}KeHHOe K IIJJacTUHAM HalpsaKeHue?

1)5-10%B 3)5-103B
2)2-10°B 4)20B
Bapuanr 2

1. B ogHOPOAHOM BJIEKTPOCTATUUYECKOM IT0JIe 3apsij
nmepeMeIiaeTcs u3 TOUKU A IepBHIi pa3 B TOUKY B, BTO-
poii paz — B Touky C (puc. 18). Pabora, coBepinaemas
IoJIeM IIPU IIepeMeIeHN N 3apana:
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A. Ha yuyacTtke AB 06oJablile,
uyeMm Ha yuyacTke AC.

B. ma yuactke AB MeHbIIle,
yeM Ha yuacTke AC.

B. Ha yuactxke AB paBHa pa-
6ore Ha yuacTKe AC.

I ma yuactke AC paBHa
HYJIIO.

IlpaBusnbHBIM sABJIAETCA OT-
BET

1) ronpko B

2) ronsko I

3)burl

HAu'l

=)

Puc. 18

2. Yemy paBHA HAIPSIKEHHOCTb OJHOPOJHOTO 3JIEK-
TPOCTATUYECKOTO IT0JI5, B KOTOPOM BIOJIb JIMHUM HATIPSA-
skeHHOCTH 3apaz 2 « 10-2 K mepeMeriaeTcss Ha paccTos-
aue 0,5 M, ecau coBepllleHHAs IPU 3TOM II0JieM padora

paBHa 2+ 103 Ix?

1)5-10H/Kx

2)80-H/Kux

3)5-10*H/Kun

4)2-10°H/Kn

3. IotoMy MeTaIuYecKOMY TeJIy
(puc. 19) cooOITleH TTOJTOKUTETbHBIN
sapsan. KakoBo COOTHOIIIEHWE MEKIY
IoTeHIIMajJaMu B Toukax A u B?

1)(PA=(PB
2) 0, <0p
3)(PA>(PB
4) 9, >0;95=0

G

B

Puc. 19

4. HampsaskeHre MeKAYy [OBYyMs ITapajaieJbHBIMU
MerajmandyeckuMu ImactuHamMu paBHo 20 B. Ecimu
HANIPAYKEHHOCTh JJIEKTPOCTATUYECKOTO IIOJA MEXKIY
niaactuaaMu paBHa 2000 B/M, To paccTosHue MeXIy

HUMU
1)0,01 m 2)4 ™
Omeemwut. B.1.1.3.2.2.3.1.4.3

B.2.1.4.2.4.3.1.4.1

3)100m  4)40 k™
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VYpok 9/66. DHeprus sanekrpocraTnyeckoro nons
3aps>KeHHOro KOHAeHcaTopa.

JlabopaTtopHas pabota Ne 10 «iamepeHue
3M1eKTPUYECKor eMKOCTU KOHAEeHcaTopa»

Bung neATebHOCTH yUaNUXCH:

— BBIUUCJATH DHEPTUI0 3JEKTPOCTATUUECKOTO HOJA
3apAKEeHHOT0 KOHJIeHCaTopa;

— 000CHOBBIBATH OOBEKTHBHOCTL CYIIECTBOBAHUS
DJIEKTPOCTATUYECKOTO II0JI;

— DKCIIEPUMEHTAJBHO OIIPEAEeIAThL JJIEKTPUUYECKYIO
€MKOCTh KOHJeHCaTopa;

— aHaAJMB3UPOBATh U OIEHUBATH Pe3yJIbTAaThl dKCIIe-
puMeHTa;

— HA0JI04aTh, U3MEPATHL U AeJaTh BBIBOALI B IIPO-
mecce SKCIePUMEHTAIBHOU AeATeJIbHOCTH.

OcHoBHOI1 MmaTepua. PaGora, coBepiitaemas npu 3a-
pALKe ILIOCKOI'O KOHJIeHcaropa. JHeprusa dJIeKTpocTa-
TUYECKOI'O IIOJIS.

Pemenne 3agau tuna: P. T. saganua 229, 232.

JladopaTopHas padoTta.

Ha nom. § 56; ynpaxkaeuune 40. IloBToputh MaTepu-
aJI TIaBBI 8, UCHO0JIB3Y s pasdaes « OCHOBHOe B IiaBe 8».

PEKOMEHOAUWW AN YHUTENA

B nauajse ypoka peIamTcsa 3aadyud Ha MaTepuas
§ 55. Ilocsie u3yyeHms HOBOTO MaTepuaJa C IeJbi0 ero
3aKperieHnA TaKKe perraioTca 3agaun. JlabopaTopHas
pabora paccunutana npumMepHo Ha 20 MuH.

VYpok 10/67. PewneHne 3apay

Bung neATeabHOCTH yUaNIUXCA:

— 0000111aTh 3HAHUA, IOJyYeHHbIe TPU U3YUYEHUU
TeMbI, ITPEICTABIATH UX B CTPYKTYPUPOBAHHOM BUJE.

OcHoBHOIT MaTepuaJ. Pelrienue 3a7a4 1o TeMe «JIeK-
TPOCTATHUKA» .

Pemenne 3amau tuna: P. T. zaganua 230, 233—235.
Ha mom. P. T. zagauue 231; Tect Ne 10 1z 9DY.

VYpox 11/68. KoHTponbHas pabota
rno Teme «AneKTpocraTtuka»

Bung neAaTeIbHOCTH yUANTUXCSH:
— IIPUMEHSATH HOJYUYeHHbIe 3HAHUA K PeIleHUIo 3a1a4.
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PEKOMEHOALNV ONF YYUTENS

MosKHO HCIIOJIB30BaTh TPEHUPOBOUHBIN TecT 9 miam
WTOTOBBIN TecT U3 paboueii Terpagu.

BapuanTt 1

1. OnpegenuTe 3HAK 3apsafa Ha KaKIOM IPOBOSHUKE
(puc. 20).

/e
=

Puc. 20

2. JIBa ofMHAKOBBIX TOUEUHBIX 3apsga B3auMOJIeNCT-
BYIOT IPYT ¢ Apyrom ¢ cuioir 4+10~4 H, maxoznsces Ha
paccToaHUM 5 ¢cM APYT OT aApyra. Yemy paBeH KaKIbIHA
3apan?

3. Uemy paBHa OudJEKTpUUYecKas HPOHUIIAeMOCTD
cpenbl, B KOTOPOI TOYEUHBLIN 9JIEKTPUUYECKUI 3apsm
9-107"Kux cosmaer Ha paccTosHnu 10 ¢M 2JIeKTPOCTATH-
YecKoe I10JIe HanpsakeHHocThio 4 « 104 H/Kx?

4. JIBe mapaJiesibHbIe MeTAJIINUYECKIE IIJIaCTUHBI Ha-
XOAATCA Ha PACCTOAHUU 5 MM ofHA oT apyroi. Hanpsa-
JKEHHOCTH 39JIEKTPOCTATUYECKOTO IIOJI MEXKIY IJIAacTU-
Hamu 4000 B/m. Uemy paBHO IIPUJIOKEHHOE K MJIACTU-
HaM HamnpsKeHue?

5. B m1ocKoM KOHIeHcaTope ¢ TOPU30HTAJIBHO PACIIO-
JIOYKEHHBIMHU ILIACTUHAMM BHCHUT B BaKyyMe 3apsKeH-
Had ObLINHKA Maccoii 1078 r. PasHOCTh HOTEHIIUAJIOB
mesxxay naactuHamu 500 B, paccrosHme mexny HUMUT
10 cm. YUemy paBeH 3apsAl ObLIUHKN?
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6. Bo CKOJIBKO pa3 M3MEHUTCS €MKOCTh ILJIOCKOTO
KOHJIeHCATOpa, eCJI ILJIOMIAb er0 IJIACTUH YBEJIUUUTC
B 4 pasa, a paccTodHUe MeXIy HUMU YMEHBIIUTCS B
2 pasa?

Bapuanr 2
1. CpaBHUTE HAIPAKEHHOCTU dJIEKTPOCTATUUECKOTO

moJis B TOuKax A m B B KamaoMm caydae (puc. 21).

A

+ —

Be

'\_(/'
Puc. 21

2. Ha KaKOM pacCTOAHUU HAXOOATCA APYT OT Apyra
Toueunble 3apanel 2 HKa u 5 uK, ecoiu oy B3aumometi-
CTBYIOT ¢ cuyioii 9+ 103 H?

3. JIBa TOYEUHBIX JJIEKTPUUECKUX 3apsana B3auMO-
zerictByIoT B Boge (¢ = 81) ¢ cuyoii 3104 H, a B miek-
curimace — ¢ cuuoii 7,4+-10-% H. Cuuraa paccroanue
MeXKIy 3apsafgaMU TOCTOSHHBIM, OIPENEeUTe IUIJIEK-
TPUUECKYIO IPOHUIaeMOCTh IIJIeKCUTIaca.

4. Hanps:KeHre MeKAy ABYMsA IMapajieJIbHBIMU Me-
TajmnyeckuMu 1mmactuHamu pasHo 20 B. Uemy paBHO
paccTosHre MeXKY IMJIaCTUHAMU, eCJIU HAIIPSIKEeHHOCTD
ayeKTpocraTudeckoro moJsa 2000 B/m?

5. Me:xay mapaijaelbHBIMU PA3HOMMEHHO 3apsasKeH-
HBIMHI ILJIACTHHAMMN, PACIIOJIOMKEHHBIMI TOPU30HTAJIDL-
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HO, HAXOAUTCSA HEIIOABUYKHO IBLINHKA, MOAYJIbL 3apama
koTopoir 2+10% Kiu. PazHOCTb NHOTEHIIMAJIOB MeEXIy
maactuHamu 500 B, paccrosaue mexxay Humu 0,1 M.
Yemy paBHA Macca 3TOU IIBLIUHKHA?

6. Bo CKOJIBKO pa3 UBMEHUTCS dHEPTUA KOHJeHCaTO-
pa, ecau HaIpsKeHNe HAa HeM YBEJIUUYUTCA B D pas?

Omeemut. B. 1. 2. ¢ ~ 10 uKu. 3. €~ 20. 4. U = 20 B.
5.g=2+10"12 K. 6. Yeesuuurca B 8 pas.
B.2.2.r~0,3cm.3.£~33.4.d =0,01 m.
5. m = 10" kr. 6. YBeauuurcs B 25 pas.

Ypoku 1/69—2/70. PezepBHoe BpemMs

PEKOMEHOALUWW ONA YHUTENA

IlpoBemeHue 5TUX YPOKOB YUHUTEIb ILIAHKWPYET IIO
CBOEMY YCMOTPEHMUIO.



OTBeTbl Ha TPEHUPOBO4YHbIE TeCTbl,
nomeLljeHHblie B paGOHEﬁ TeTpaau

TpenupoBouHsIii Tect 1

Ne zamanusa 1 2 3 4 5 6

Bapuant 1 2 4 1 2 1 4

Bapuant 2 4 2 4 1 2 4

TpeHUPOBOUYHBIH TeCT 2

Ne zamanusa 1 2 3
Bapuant 1 3 1 2
Bapuant 2 1 2 1

TpeHNpPOBOYHBIH TECT 3

Ne zaganusa 1 2 3 4
Bapuant 1 1 2 2
Bapuanr 2 2 2 3

TpenupoBouHsIi TECT 4

Ne zamanusa 1 2 3 4 5 6

Bapmuanr 1 2 2 1 4 3 2

Bapuant 2 3 3 3 2 4 2
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TpeHUPOBOUYHBII TECT S

Ne samanua 1 2 3 6 7 8

BapuanTt 1 4 2 3 3 1 1

Bapuant 2 4 3 2 3 1 1
TpeHNPOBOYHEIN TecT 6

Negagaaua | 1 | 2 | 3 7 9 | 10

BapuanTt 1 33| 3 2 4 2

Bapuant2 | 2 | 1 | 2 1 2 4
TpeHNPOBOYHEIN TeCT 7

Ne samanusa 1 2 5 6 7

BapuanTt 1 2 1 1 1 2

Bapuant 2 4 1 1 4 1
TpeHUPOBOUHBIH TeCT 8

Negagaauma | 1 | 2 | 3 7 9 | 10

Bapmuanr 1 3|1 2| 2 2 3 2

Bapuanr2 | 3 | 4 | 1 1 3|1
TpeHUPOBOUHBIII TECT 9

No 3amanus 1 2 3 6 7 8

Bapmuanr 1 3 1 4 3 4 2

Bapuant 2 1 4 1 1 2 4
HToroBsIii TECT

Negamanua | 1 | 2 | 3 | 4 7 8 9

Oteer 213|413 425 | 24 | 331
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