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Pabouas mporpamma ['BOY rumnuaszum r. CeBpanu no (u3MKe Ha YpOBHE
OCHOBHOI'0 00111er0 00pa30BaHMUsl COCTaBlIeHa ¢ yueToM TpeboBaHui denepaibHOro
rocyJapCTBEHHOTO 00pa30BaTENIbHOIO CTaHAAapTa OCHOBHOTO OOIIero o0pa3oBaHUs
(yTBepxkIeH MpUKa30M MUHUCTEpPCTBA 0OpazoBaHus u Hayku Poccuiickoin denepanuun
Ne 1897 ot 17.12.2010 B pepakuuu npukazoB Munoopuayku Ne 1644 ot 29.12.2014 u
No 1577 ot 31.12.2015), B COOTBETCTBHHM ¢ OCHOBHOH 00pa30BaTEIbHOM MPOTPaMMOM
ocHOBHOro oOmero ooOpa3zoBanus ['BOY rumuazum r. Cespanu, ¢ IlpumepHoit
mporpaMmoi 1o (u3MKe, Ha OCHOBE MpOrpamMMbl Kypca (Gu3ukd mig 7-9 Ki1accoB
oOmeoOpazoBarenbHbIX yupexaeHui, aBTopbl A.B. Ilepemmkwa, H.B. ®umonoBuu,
EM. TI'yramk, M.: «/poda», 2015. PabGouas mnporpamMma OpHSHTHpPOBaHA Ha
ucnoias3oBanue yueOHukoB A.B. Ilepwimiknna «®usuka» s 7, 8 wiaccoB u A.B.
[leppimkuna, E.M. I'yrauk «®Pusuka» 11s 9 knacca.

B Vuebnom mmane I'BOY rumuazum 1. ChI3paHu Ha H3y4eHUE Y4eOHOrO
npeaMeTa (pu3nuKa OTBOJUTCS B 7 KJlacce — 2 yaca B HEJICINI0, UTO COCTaBIISIET 68 4acoB B
roji, B 8 Kjacce — 2 4aca B HEJIEJI0, YTO cocTaBisieT 68 yacoB B rof, B 9 kiacce — 2 yaca
B HEJENI0, 4yTO cocTaBisieT 68 uvacoB B roj. MToro Ha ypoBHE OCHOBHOTO OOIIETrO
obpazoBanus — 204 yaca.

1. IlnaHupyemble pe3yJbTaThl OCBOEHUN Y4eOHOI0 NpeaMeTa (pusuka

JIMYHOCTHBIMM pe3yJibTaTaMH OOydYeHHS (U3HKE B OCHOBHOM IIKOJIE
SIBJISTIOTCSI:
e  chHOpMUPOBAHHOCTH [O3HABATEIBHBIX HUHTEPECOB HA OCHOBE  Pa3BUTHUS
WHTEJJIEKTYJIbHBIX U TBOPUYECKUX CITIOCOOHOCTEH yualuxcs;
e  yOEXJIEHHOCTh B BO3MOXXHOCTH MMO3HAHUS MPUPOIbI, B HEOOXOIUMOCTH Pa3yMHOIO
WCIIOJIb30BaHUsl JOCTHIKEHUM HAyKM W TEXHOJIOTHH Uil JAJbHEUINEro pPa3BUTHUSA
YeJIOBEYCCKOr0 OOINecTBa, YBaAKCHHE K TBOPIAM HAyKH M TEXHUKH, OTHOIICHHE K
(uU3HKe KaK JIEMEHTY 00IeYeIOBEYECKON KyIbTYPHI;
®  CaMOCTOSITCIILHOCTH B IPHOOPETEHUH HOBBIX 3HAHUU U MPAKTHYCCKUX YMEHUH;
® TOTOBHOCTh K BBIOOPY KH3HEHHOTO MYTH B COOTBETCTBUU C COOCTBEHHBIMU
MHTEPECAMH U BO3MOXHOCTSIMU;
e  MOTHBaIMs 00pa30BaTEIbLHON JEATCIBHOCTH IMIKOJIHHUKOB Ha OCHOBE JIMYHOCTHO-
OPUEHTUPOBAHHOT'O TTOAX0/1a;
e  (opMupoBaHWE IIEHHOCTHBIX OTHOIICHHWH IPyr K IPYry, YUWUTEI0, aBTOpam
OTKpPBITUN U U300pETEHUM, pe3ysibTaTaM 00yUYeHuUs

MeTanpeaMeTHBIMH pe3yJbTaTaMU OOy4YeHHUs (U3UKE B OCHOBHOM IIIKOJIE
SIBJISTFOTCSI
® OBJQJCHUE HAaBBIKAMH CaMOCTOSITCJILHOIO TPUOOPETEHUS HOBBIX 3HAHUMU,
OpraHu3aluu  y4eOHOW  JeATETbHOCTH, TIOCTAaHOBKH  IIeJiel, TIJIaHUPOBAHMS,
CAMOKOHTPOJISI U OIIEHKH PE3YJbTATOB CBOEU JESATEILHOCTH, YMEHHUSIMU NPEABUIECTD
BO3MOYKHBIE PE3YJIbTAaThl CBOUX ACHCTBUN;
® [IOHMMAaHHUE PA3TUYUN MEXIYy HCXOTHBIMH (aKTaMH € TUIMOTE3aMH IS X
OOBSICHEHUS, TEOPETUYECKUMU MOJICISIMA M PEATbHBIMH OOBEKTaMHU, OBJIAJICHUE
YHUBEPCAJIbHBIMM YYEOHBIMU JCHCTBUSIMH Ha NIpUMEpax THUIOTe3 JIsi OOBbSICHEHUS



U3BECTHBIX (DaKTOB M OKCIEPUMEHTAIBHON MPOBEPKH BBIIBUTAEMBIX THUIIOTE3,
pa3pabOTKH TEOPETUUECKUX MO/IEIEeH MPOIECCOB WIH SIBJICHUM;

e  (opMupoBaHMe yMEHUN BOCHPUHUMATh, IepepadaThiBaTh U MPEIbSIBIATH
uH(GOpMAIMIO B CIIOBECHOHM, OOpa3HOM, CUMBOJIMYECKOW (opMax, aHAIM3UPOBATH U
nepepadaThiBaTh MOJTYYEHHYIO HMH(POpPMALMI0 B COOTBETCTBUM C IOCTaBJICHHBIMU
3a/layaMu, BBIIEISATb OCHOBHOE COJAEpPKaHWE MPOUYUTAHHOTO TEKCTa, HAXOAUTh B HEM
OTBETHI HA MTOCTABJIEHHBIE BOITPOCHI M U3J1ararhb €ro;

®  TpPUOOpPETEHHUE OIbITa CAMOCTOSITEIFHOTO MOMCKA, aHaIN3a U 0T0opa nH(pOpMaLUU
C HCIIOJb30BAHUEM PA3IHMYHBIX MCTOYHHUKOB M HOBBIX MH(POPMALMOHHBIX TEXHOJIOTHM
JUTSL pelIeHus T03HABATEIbHBIX 3a/1ay;

®  pa3BUTHE MOHOJOTMYECKOM W JUAJOTMYECKOM peyu, yMEHHs BBIpaKaTh CBOU
MBICIIM U CIIOCOOHOCTH BBICIYIIMBATh COOECEIHUKA, NMOHUMAaThb €ro TOYKY 3pEeHus,
IIPU3HABATh PABO APYIrOro YeJ0BEKa HA NHOE MHEHUE;

® OCBOGHME TMPUEMOB JICMCTBUH B HECTAHJAPTHBIX CUTyalUsiX, OBJAJCHUE
ABPUCTUYECKUMHU METOAAMU PEIIEHUs TPOOIIEM;

e  (QopMupoBanue yMeHMiI padOTaTh B TpPyHIE€ C BBIIOJIHEHUEM PA3IHYHBIX
COLIMAJIbHBIX POJICH, MPEACTABIATh U OTCTaUBATh CBOM B3IJIAAbI M yOEXKIACHUS, BECTH
JUCKYCCHIO.

IIpeamMeTHbIe pe3yabTaThl 00yueHUs (PU3UKE B OCHOBHOM IIIKOJIE:
BhIITyCKHUK HAYYUTCS:
e coOmogaTh TpaBuiIa 0E30MACHOCTH W OXPAaHBI Tpyda NpH paboTe ¢ Y4eOHBIM H
71a60paTOPHBIM 000PYAOBAHUEM;
® [IOHUMATh CMBICII OCHOBHBIX (PU3NYECKUX TEPMUHOB: (UZUYECKOE TEJO,
busndeckoe sBieHUe, PU3nyYecKas BEIUUMHA, CAMHUIIBI U3MEPEHUS,;
®  pacro3HaBaTh MPOOJIEMBI, KOTOPHIE MOXKHO PEIIUTHh MPH TOMOIIN (HU3UICCKUX
METO/IOB, aHAJM3WPOBATh OTACIbHBIE JTallbl MPOBEACHHUS HWCCICAOBAHMA U
WHTEPIPETUPOBATH PE3YJIbTAThl HAOFOICHUIA U OTIBITOB;
®  CTaBUTh ONBITHl 10 HWCCICAOBAHUIO (U3NUECKHX SIBJACHUN WIHM (DU3NISCKUX
CBOMCTB Ten 0€3 HWCIONb30BaHUSA MPSMBIX H3MEPEHHM; MpU 3TOM (HOpMyIUpOBaTh
nmpobiieMy/3agady ydeOHOTO SKCIEPUMEHTA; COOMpaTh YCTAaHOBKY W3 MPEIIOKEHHOTO
000pyI0BaHUST; TPOBOIUTH OMBIT U (HOPMYITUPOBATH BHIBOIBI.
[Ipumeuanue. [Ipu mpoBeneHnn uccienoBanus GU3NUECKUX SBICHUN U3MEPUTEIIbHbBIE
MPUOOPHI UCTIOJB3YIOTCS JTUIIh KaK JaTYMKHA U3MEPEHUS (PHU3NUCCKUX BEIIMUWH. 3aIUCH
MOKa3aHUM MPSIMBIX U3MEPEHUN B 3TOM cllydae He TpeOyeTcs.
®  [IOHHMMATh POJIb FIKCIICPUMEHTA B IMOJIYYECHUH HAyIHOU WH(OPMAITUH;
®  MPOBOAWTH MPSMBIC H3MEPEHUS QU3MUCCKUX BEIIMYUH: BPEMs, pacCTOSTHUE, Macca
Tena, oObeM, cuia, TeMmIepaTrypa, aTMochepHOe [aBlIeHHWEe, BIAXHOCTh BO3IyXa,
HaIpsDKEHUE, CUjla TOKa, pauallMoOHHBIA (OH (C MCIMOJIb30BAaHUEM JIO3UMETpA); MPHU
TOM BBIOMpATh ONTUMAJIBHBIA CIMOCO0 W3MEPEHUS M WCIOIb30BaTh MPOCTEHIINE
METO/Ibl OLICHKH MOTPEIIHOCTEN N3MEPEHUM.
® TMPOBOAWTH  HWCCICNOBAHWE  3aBUCUMOCTEH  (PU3NYECKHX  BEIWYUH  C
UCIIOJIb30BAHUEM TPSMBIX HU3MEPEHUN: TpPU ITOM KOHCTPYUPOBATh YCTaHOBKY,
(UKCUpPOBATh pe3yJbTaThl MOJYYEHHON 3aBUCUMOCTH (DM3MYECKUX BEIMYUH B BUJE




Ta0JINIL ¥ TPaUKOB, JIeTaTh BEIBOJBI 110 PE3y/IbTaTaM HCCIICIOBAHUS;

®  MPOBOAWTh KOCBEHHBIC H3MEPCHHS (U3MUYCCKUX BEIMYMH: IPU BBITOJHCHHUH
U3MEPCHUH COOMpaTh JKCICPUMCHTAIBHYIO YCTAaHOBKY, CIEAys MpPeII0KECHHON
WHCTPYKIIMH, BBIYUCIATh 3HAYCHUE BEIWYUHBI W aHAJU3UPOBATh IOJIyYCHHBIC
PE3YNBTATHI C YYETOM 33JJaHHOW TOYHOCTH NU3MEPCHHIA,

®  AHAJIM3UPOBATH CHTYAIlMHM IPAKTHKO-OPHCHTHPOBAHHOTO XapakTepa, y3HaBaTh B
HUX TPOSBICHHE W3YYCHHBIX (U3WYSCKUX SBJICHHA WM 3aKOHOMEPHOCTCH W
MPUMEHSTh HMCIOIIUECS 3HAHUS JIUI X OOBSICHCHUS;

¢  [IOHMMATh NPHHIHUIIEI JCHCTBUS MaIIMH, TPHOOPOB M TEXHUYCCKUX YCTPOMCTB,
yCIIOBHS UX 0€30IaCHOTO MCIIOJIb30BaHMS B IIOBCCTHEBHOM KU3HH,

®  HCHOJB30BaTh NP BHITIOJIHCHUH YY€OHBIX 33129 HAYIHO-TIONYJISIPHYIO JIATEPATYPY
0 (pM3UYECKHX SABJICHHSX, CIIPABOYHBIC MaTepHaIIbl, pecypchl IHTEpHET.

BBIITYCKHUK ITOTYYUT BO3MOYXKHOCTb HAYYUTHCS:

®  0CO3HABAMb YEHHOCMb HAYYHLIX UCCAe008AHULL, POIb (QU3UKU 8 pPACUUPEHUU
npeocmasiieHutll 06 OKpyicaouem mupe u ee 8K1a0 8 ViyHuieHue Kauecmeda HCUsHu,

®  UCNONBL306AMb  NpUeMbl  NOCMPOCHUs  (u3u4ecKux mooeneil, Noucka u
GOpMYTUPOBKU DOKA3AMENTLCME BLIOSUHYMBIX 2UNOMe3 U MeopemudecKux 6bl80008 Ha
OCHOBE IMNUPUHECKU YCIAHOBICHHbIX (DAKMO8,

®  (CpasHusamv MOYHOCMb UBMEPEeHUs QUUYECKUX BelUYUH NO GeIUdUHE UX
OMHOCUMENILHOU NOZPEUHOCIU NPU NPOBEOCHUU NPAMBIX UBMEPEHUI,

®  camocmosmenbHo NPoBOOUMb KOCBEHHbLE UBMEPEHUS U UCCIe008AHUL PUUYECKUX
BEUYUH C UCNOIL30BAHUEM DPA3IUYHLIX CNOCO008 UMePeHUs. (PUUYECKUX BeNUYUH,
8bIOUPAMb  CPEOCmBA USMEPEHUSL C VHEemOM Heo0OX0OUMOU MOYHOCMU U3MEPEHU,
000CHOBbIBAMb B8bIOOP CNOCODA UBMEPEeHUsl, A0eK8AMHO20 NOCMABIeHHOU 3a0aue,
npoeOOUMb OYEHKY 00CIMOBEPHOCMU NOJIYYEHHbIX PE3YIbMaAmos;

®  gocnmpuHuMamov uHGopmMayuo GuzuLecKo2o COOepIHCAHUs 8 HAYYHO-NONYISAPHOU
aumepamype U Cpe0Cmeax Macco8ol UH@opmayuy, KpUmuyecku OYeHUusams
NOJYYEHHYIO UH@OPMAYUIO, AHATUZUPYS ee CoOepicanue U OaHHble 00 UCMOYHUKE
uHgpopmayuu,

®  cozdasamb COOCMBEHHbIEe NUCOMEHHble U YCMHble COO0OWEeHUs O @UIUYECKUX
AGIEHUSX HA OCHOBE HECKONbKUX UCMOYHUKOS UHpOpMayuu, Conposodcoams
8biCMyNnIeHUe npeseHmayuell, Y4umoléas 0COOeHHOCMU AyOUmMopul C8epCmMHUKO8.

Mexann4deckue siBJIeHHUSA

BhBIITYCKHUK HAYYHUTCS:

° pacrio3HaBaTh MEXaHHYECKHE SIBJICHUS M OOBSCHATH HAa OCHOBE HMMECIOIIHUXCS
3HAHWM OCHOBHBIE CBOWCTBA WJIM YCJIOBHUS NPOTEKAHUS ITUX SIBJICHUW: PABHOMEPHOE U
PaBHOYCKOPEHHOE TIPSIMOJIMHEMHOE JBUKEHUE, CBOOOTHOE MaICHUE TeJl, HEBECOMOCTb,
PaBHOMEPHOE JBHXEHHE MO OKPYKHOCTH, WHEPLMS, B3aWUMOJECUCTBUE TEJ, Meperaya
JABJICHUs TBEPJBIMU TEJIaMH, XKHUJIKOCTSIMH M Ta3zaMH, aTMOc(hepHOe 1aBJICHUE,
IJIaBaHUE TeJ, paBHOBECHME TBEPIBIX TeJ, KojiebaTenbHOe MBWKEHHE, PE30HAHC,
BOJIHOBOE JIBUKCHUE;

° OIMCBHIBATh M3YUYCHHBIC CBOWCTBA TEJI M MEXAHUYECKUE SBIICHUS, HCIOJIb3YS
(u3nyecKre BEJIMUYUHBL: MyTh, CKOPOCTh, YCKOPEHHE, Macca Tella, INIOTHOCTh BEIeCTBa,




CUJa, JaBJIEHWE, UMITYJIbC Te€Ja, KUHETHYeCKas 3HEeprus, NOTEHLHAJIbHAs 3HEprus,
MeXaHu4ecKkas pabora, MexaHudeckass MomHocTh, KIIJ mpoctoro Mexanusma, cuia
TPEHMsI, aMIUINTYJa, MEPHOJ M YacToTa KoJeOaHWM, JUIMHA BOJHBI M CKOPOCTh €€
pacnpoCTpaHEHUs; IpPU OINKUCAHUU MPABWIBHO TPAKTOBATh (PU3WYECKUN CMBICI
UCIIOJIb3yEMBIX BEIMYUH, UX 0003HAUEHUSI U €IUHUIIBI U3MEPEHUS], HAXOUTh (DOPMYJIbI,
CBSI3bIBAIOIIME JAHHYIO (PM3UUYECKYIO BEIMUUHY C APYTUMH BETUUMHAMU;

®  QHAIM3UPOBATH CBOMCTBA TEJI, MEXAHWYECKHUE SIBIICHUS M IIPOLIECCHI, MCIOJb3YsI
¢dbu3nueckue 3aKOHbI W TPUHLUIIBI: 3aKOH COXPAHEHHs] SHEPruu, 3aKOH BCEMHPHOTO
TATOTEHHUsI, paBHOAEUCTBYIomas cuna, I, II n Il 3axoner HeroToHa, 3aK0H coXpaHEeHMs
uMIlysibca, 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena; OpU 3TOM pPa3IUYaATh
CJIOBECHYIO (POPMYITUPOBKY 3aKOHA U €70 MAaTEMaTUYECKOE BBIPAKEHHE,

®  pa3nMyaTh OCHOBHBIC NMPU3HAKU M3YyUEHHBIX (PU3NUECKUX MOJENEH: MaTepralibHas
TOYKA, THEPLIMAJIbHAS CUCTEMA OTCYETA,

e  pemarh 3aJa4yM, UCIOJIb3Yys (PU3MUECKHE 3aKOHBI (3aKOH COXPAaHEHHUs SHEPrHH,
3aKOH BCEMHPHOIO TATOTEHUWs, npuHuu cynepnosuumu cui, [, II m Il 3axonHBI
Heprotona, 3akoH coxpaHeHMsi HuMNyJbca, 3akoH ['yka, 3akoH Ilackans, 3akoH
Apxumena) u QopMylibl, CBS3bIBaOIINE (U3UMUYECKUE BEIMYMHBI (IIyTh, CKOPOCTH,
YCKOpEHHE, Macca Teja, IUIOTHOCTh BEIIECTBA, CHJIA, JABJICHUE, HMMIYJbC Tena,
KHMHETHUYeCKasi  SHEprusi, [OTEHUWaJdbHas  JHEprusi, MeXaHudyeckas  padora,
MexaHnudeckas MouiHoctb, KIIJI mpocToro mexaHusMma, cuia TPEHHUs CKOJIBKEHUS,
aMIUIMTyZa, NEepUoJ M 4YacToTa KoyeOaHWil, JJIMHA BOJHBI M CKOPOCTh €&
pacnpoCTpaHEHus1): HA OCHOBE aHAJIM3a yCJIOBHS 3a/1a4y 3aIlMChIBATh KPAaTKOE YCIOBHE,
BBIICIIATH (PU3NYECKUE BEIMUMHBI, 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE 1JIs €€ PELIeHUs,
IPOBOAMTH PacyeThl U OIEHUBATh PEANbHOCTh MOJYYEHHOI'O 3HAYEHUs (U3NYECKOM
BEJINYMHBI.

BbINyCKHHUK TOJYYUT BO3MOKHOCTh HAYUYUTHCS:

®  UCNOIBL3068aMb 3HAHUA O MEXAHUYECKUX ABNEHUSAX 6 NOBCEOHEGHOU JHCUZHU OiA
obecneuenusi 0OeszonacHocmu npu obpawjeHuu ¢ npubopamu U MexHU4ecKUMu
yempoticmeamu, Ol COXPAHEHUs 300p06bs U COOMOOeHUs. HOPM IKOJI02UHECKO20
nogeoeHus @  OKpyJcaiowel  cpeoe;  NPUBOOUMb  NPUMEPLL  NPAKIMUYECKO20
UCNONIL308AHUS PUIUYECKUX ZHAHUU O MEXAHUYECKUX ABLEHUSAX U QU3UYECKUX 3AKOHAX,
npUMepbl  UCNONb308AHUS  BO300HOBNIAEMbIX UCMOYHUKOE JHEP2UU; IKONO0SUHECKUX
nOCIe0CmMBUL UCCIe008AHUS KOCMUYECKO20 NPOCMPAHCME,

®  pazuuamv epaHuybl NPUMEHUMOCIU PUIULECKUX 3AKOHO8, NOHUMAMb 6Ce00uull
xapaxkmep @yHOAMEHMANbHLIX 3AKOHO8 (3AKOH COXPAHEHUsl MeXAHUYecKou SHepul,
3GKOH COXPAHEHUs UMNYIbCA, 3AKOH GCEMUPHO20 MA20MEHUs) U O02PAHUYEHHOCb
UCNONBb30BAHUS YACMHBLX 3aKOHO08 (3akoH I'yka, Apxumeda u op.);

®  HAX0O0UMb AOEKBAMHYIO NPEOIONHCEHHOU 3a0aye QU3UUecKyr MOOeb, pa3peuams
npooreMy Kax HA OCHO8e UMEIOWUXCSA 3HAHUL N0 MeXaHUuke C UCHONb308aHUeM
MamemMamuyecko2o annapama, max u npu HOMOwWU Memooo8 OYeHKU.

TemoBble ABJICHUS

BhIlTyCKHUK HAYYUTCS:

®  pacIiO3HaBaTh TEIUIOBBIC SIBICHHS U OOBACHITH HA OCHOBE MMEIOIIUXCS 3HAHUI
OCHOBHBIC CBOWMCTBA WJIM YCIIOBHUS MPOTEKAHHS ITHX sSBICHUHN: Tuddy3us, U3MECHEHHE




o0béMa Ten mpu HarpeBaHUU (OXJIAXKIACHHWH), OOJIbIIAs CXKAMAEeMOCTh Ta30B, Majas
CKUMAEMOCTh JKMJIKOCTEH U TBEPABIX TEN; TEIJIOBOE pPABHOBECHE, WCIIAPEHHUE,
KOHJICHCAIN, IUIABJIICHUE, KPUCTAJUIN3AlUs, KUIIEHUE, BIAKHOCTh BO3/AYyXa, Pa3IMYHbIC
crocoObl Terionepenadn (TerIonpOBOIHOCTh, KOHBEKIUS, W3JIyYEHHE), arperaTHble
COCTOSIHUSI BEILECTBA, MOIVIOMIEHUE PHEPTUM IIPU UCHAPEHUU JKUIKOCTU U BBIICICHUE
€€ IIpU KOHJICHCAIINU 1apa, 3aBUCUMOCTb TEMIIEPATYPhI KATICHUS OT 1aBJICHUS;

®  ONUCHIBAaTh M3YYCHHBIE CBOMCTBA TEI W TEIUIOBBIE SBJICHHUS, HCIOJIb3Ys
(U3UYEeCKUEe BEIWYMHBI: KOJWYECTBO TEIUJIOTHI, BHYTPEHHSS SHEPrHs, TeMIlepaTypa,
yaenbHas TeIUIOEMKOCTh BEIIECTBA, YAeIbHas TEIJI0Ta IIaBJICHUS U TapooOpa3oBaHUs,
yaenbHas TeIUIoTa CrOpaHus TOIUIMBA, KOA()PHUIMEHT MOJNIE3HOTO JEHCTBUS TEIIOBOTO
JIBUTATEISI; TIPU OTTUCAHUU TPABWIIHBHO TPAKTOBATh (DU3UYECKUN CMBICI UCIIOIH3YyEMBbIX
BEJIMYMH, UX 0003HAYEHUS U CIUHUIIBI U3MEPEHUS, HAXOUTh (POPMYIIbI, CBA3BIBAIOIINE
JaHHYI0 (U3WYECKYI0 BEIMYMHY C JPYTUMH BETUYMHAMU, BBIYHCIATH 3HAYCHUE
(U3UYECKON BEIMYUHBI;

®  AHAIM3UPOBATH CBOMCTBA TEJl, TEIUIOBBIC SIBJICHUS W IPOLECCHI, HCIIOIb3Ys
OCHOBHBIE TOJIOKEHUS aTOMHO-MOJIEKYJIIPHOTO YYEHHUS O CTPOEHUHN BEIIECTBA U 3aKOH
COXpPaHEHHUS SHEPIUH;

®  pa3nuyaTh OCHOBHBIE MPU3HAKU H3YUYCHHBIX (DU3NUYECKUX MOJIETIeH CTPOCHUS
ra3oB, KUJIKOCTEN U TBEPABIX TEI;

®  [PUBOJUTH NPUMEPHI MPAKTHUYECKOTO HCIOJIb30BAHUS (PU3NYECKUX 3HAHUUA O
TEIUIOBBIX SIBJICHUSX;

e  pelarh 33/1a4M, UCIOJIb3Ys 3aKOH COXPAHEHHUs YHEPIUU B TEIUIOBBIX MPOLIECCAX U
(dhopMmyIibl, CBs3BIBAIONINE (DU3NYECKUE BETMUUHBI (KOJTMYECTBO TEIUIOTHI, TEMIIEpaTypa,
yAeNbHasA TEMJIOEMKOCTh BEIIECTBA, yAEJbHAS TEIUIOTA IUIABJICHUS, YIAEIbHAs TEIJIOTa
napooOpa3oBaHusi, yjAelbHAsg TEIJIOTa CropaHusl TOIUIMBA, KO3(P(QUUHUEHT IMOJE3HOTO
JEHCTBUSA TEIJIOBOTO JABUTATelNsd): Ha OCHOBE aHAJIW3a YCJIOBMS 3aJlayd 3alKChIBaTh
KpaTKO€ yCJIOBUE, BBIJACHATh (PU3MUECKHE BEIUMYUHBI, 3aKOHBI U  (OPMYIJIBI,
HEOOXOJMMBIC HJIi €€ pEIIeHUs, MPOBOJUTH pPACUEThl U OIEHUBATH PEATBHOCTH
MOJIYYeHHOTO 3HAYCHUS (PU3UUECKON BEIIMYUHBI.

BBINYCKHUK NOJTYYUT BO3MOKHOCTh HAYUUTHCS:

®  UCnobL306aMb 3HAHUSL O MENJOBbIX SAGNEHUSAX 6 MNOBCEOHEBHOU JICUSHU OJid
obecneuenuss 0OezonacHocmu npu 00pawjeHuu ¢ NpuoopamMu U - MexHUYeCKUMU
ycmpoucmeamu, O COXPAHeHUsi 300pP06bs U COONI0OEHUSI HOPM IKON02UYECKO20
nogeodeHus 8 OKpyodcaroueli cpeoe; NpUBOOUMb NPUMEPLI IKOIOSUYECKUX NOCIe0CMBULL
pabomul 0gueameneti GHYmMpeHHe20 C2OPAaHUsl, Men108blX U 2UOPOILEKMPOCMAHYULL,

®  pasiuyams SpaHuybl NPUMEHUMOCMU PUIULECKUX 3AKOHO8, NOHUMAMb 8CeoOuull
xapaxkmep QYHOAMEHMANbHLIX DUIUYECKUX 3AKOHO8 (3aKOH COXPAHeHUs 3Hepuu 8
MENJI08bIX NPOYECccax) U 02PaHUYeHHOCHb UCNONIL30BAHUSA YACMHBIX 3AKOHO8,

®  HaxoOoumv a0eK8aAmHYI0 NPedslOHCEHHOU 3a0ade GUULEeCcKyI0 MOOelb, paspeulams
npobnemy KaKk Ha OCHOBE UMEIOWUXCS 3HAHUL O MENJIOBbIX ABNEHUSX C UCNONb308AHUEM
Mamemamuyecko20 annapama, max u npu NOMowu Memooo8 OYeHKU.

JJIeKTPU4YeCcKHe U MATHUTHBIE SIBJICHUS

BhINyCKHUK HAy4YHTCS:

®  pacloO3HaBaTh AJEKTPOMATHUTHBIE SIBIIEHUSA U OOBACHITH HA OCHOBE MMEIOIIMXCS




3HAHUI OCHOBHBIE CBOMCTBA WJIM YCIIOBHUS NMPOTEKAHUS 3TUX SBJICHUI: 3JIEKTpU3ALUS
TeJ, B3aUMOJICHCTBUE 3aps/iOB, JJIEKTPUUYECKUH TOK U €ro JeHcTBUSA (TEIIOBOE,
XUMHUYECKOE, MarHUTHOE), B3aMMOJIEUCTBHE MarHUTOB, AJEKTPOMArHUTHAS WHIYKIIUSA,
JNEUCTBUE MATHUTHOTO IOJSl Ha MPOBOJHHUK C TOKOM M Ha JIBIXKYILYIOCS 3apsiKEHHYIO
yacTully, JCHUCTBUE  JJEKTPUYECKOrO  TOJSI  Ha  3apsSHKEHHYK0 — 4YacTULY,
ANEKTPOMArHUTHBIE BOJIHBI, MPSIMOJIMHENHOE PACIPOCTPAHEHUE CBETA, OTPAKEHUE H
PEJIOMIIEHHE CBETA, JUCIIEPCUS CBETA;

®  COCTaBIATh CXEMbI ANEKTPUUECKUX LEMEN C MOCIEA0BATEIBHBIM U MapaliIeIbHbIM
COCTUHEHHEM  DJJIEMEHTOB,  pa3iuyas  ycJIOBHbIE  O0O3HAYCHHS]  DJIEMEHTOB
ANEKTPUYECKUX Lened (MCTOYHHK TOKa, KIKOY, PE3UCTOp, PEeocTar, JIaMIouKa,
aMIIEpMETP, BOJIBTMETD);

®  UCIOJIb30BAaTh ONTHYECKUE CXEMbl JJIsi MOCTPOEHUS H300pAKEHUN B IJIOCKOM
3epKajie U coouparouieil JuH3e;

®  OIKCHIBATh M3YYECHHBIC CBOMCTBA TEJl M AJIEKTPOMATHUTHBIE SIBJICHHUS, UCIOJIB3YSI
(¢u3nyecKkue BEJIWYMHBL: JJIEKTPUYECKHM  3apsj, CWiIa TOKa, AJIEKTPHYECKOE
HaIpsDKEHUE, 3JIEKTPUYECKOE CONMPOTUBIIEHUE, YAEIBHOE COMPOTHBICHHE BEIECTBA,
paboTa IEKTPUYECKOro MOJIA, MOIIHOCTh TOKA, (POKYCHOE pacCTOSTHUE M ONTHYECKas
CUJIa JIMH3bI, CKOPOCTh 3JIEKTPOMAarHUTHBIX BOJIH, JJIMHA BOJHBI M YacTOTa CBETA; MPHU
ONMKMCAaHUM BEPHO TPAKTOBATh (PU3UUECKUI CMBICI HCIOJIb3YEMBIX BEJIMYUH, HUX
0003HAUYECHUA U EJUHUIIBI U3MEPEHUS; HaXOAUTh (POPMYJIbI, CBA3BIBAIOIIME JaHHYIO
(bu3NYECKYIO BEIMUUHY C APYTUMU BEJIMUYNHAMU;

®  JQHAIN3UPOBATH CBOMCTBA TEJN, OJJIEKTPOMAarHUTHBIE SIBJICHHS W IPOLECCHI,
UCIOJNIB3YSl (PU3UYECKUE 3aKOHBI: 3aKOH COXpPAHEHHs 3JIEKTPUUYECKOTO 3apsijia, 3aKOH
Oma gnsa ywactka wmenu, 3akoH JDkoyns-JleHna, 3akOH — IPSAMOJMHEWHOTO
pacnpocTpaHEHUs CBETa, 3aKOH OTPAKEHUSI CBETA, 3aKOH IIPEJIOMIIEHUS CBETA; IIPU 3TOM
pasnuyaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA U €r0 MATEMATHUYECKOE BHIPAKEHUE;

®  [PUBOJUTH NPHUMEPHI MPAKTUUYECKOTO HCMOJIb30BAHUS (PUINYECKUX 3HAHUUA O
AIEKTPOMArHUTHBIX SIBJICHUSIX;

e  pemaTth 3a/a4yM, UCNOIb3Ys (u3NUecKre 3aKOHbI (3akoH OMa IJs ydacTKa IeMH,
3akOH Jkoyns-JIeHna, 3aKOH NPSMOJMHEMHOIO PACIpPOCTPAHEHUSI CBETA, 3aKOH
OTpaXEHUS CBETA, 3aKOH MPEJIOMJICHHS CBETa) U (hOPMYJIbI, CBSI3BIBAIOIINE (HU3UIECKUE
BEJIMYMHBI (CUJIa TOKA, BJEKTPUUYECKOE HAMNPSIKEHHUE, SIEKTPUUYECKOE COMpPOTUBIICHUE,
y/EJIbHOE COMPOTHUBJICHUE BEIIECTBA, pad0Ta ANEKTPUUYECKOrO MO, MOLIHOCTh TOKA,
(OKyCHOE pacCTOSIHME M ONTUYECKasi CUJia JIMH3bI, CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH,
JUTMHA BOJIHBI M YAaCTOTa CBETA, POPMYJIbI pacuera ANEeKTPUUECKOTO COMPOTUBIICHUS MPU
MOCJIEIOBATEILHOM U MapajuieIbHOM COECJUMHEHUHU MPOBOJAHUKOB): HA OCHOBE aHAIM3a
YCIIOBHSI 3a/1aud 3allUChIBaTh KPATKOE YCJIOBHUE, BBIACIATH (PU3MUECKHE BEJIMYMHBI,
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE /JIs €€ PeLIECHUs, POBOIUTH PACUEThl U OLICHUBAThH
pPEaIbHOCTbH MOJYYEHHOTO 3HAaYeHHs PU3NUECKON BEJTMUMHBI.

BbIITyCKHHUK NOJYYHUT BO3MOKHOCTb HAYUUTHCS:

®  UCNONBL306AMb 3HAHUS 00 INIEKMPOMASHUMHBIX AGIEHUAX 8 NOBCEOHEB8HOU HCUSHU
0113 obecneuenus 6e30naAcCHOCMU Npu 0OpawjeHuu ¢ npudbopamu U MmMexHu4ecKUMU
YCmpoucmeamu, 01 COXPAHEHUs 300p08bsi U COONIOOEHUSI HOPM IKOJI02UHECKO20
nogeodeHus 68 oKpycaiowell cpeoe, npusoOUNb NPUMeEPbl GIUAHUS INEKMPOMASHUMHBIX




UBTTYYeHUL HA HCUBBLE OP2AHUBMbL,

®  paziuuame 2paHuybl NPUMEHUMOCMU PUBUYECKUX 3AKOHO8, NOHUMAMb 6CeoOuull
xapakmep (yHOAMEHMANbHBIX 3AKOHO8 (3AKOH COXPAHEHUS. IEeKMPUYECK020 3apsoad) U
02PAHUYEHHOCMb UCNOAb308AHUSL YACMHBIX 3aKOHO8 (3akon Oma 0 yuacmka yenu,
3axkoH J[coynsa-Jlenya u op.);

®  UCNOIbL308AMb  NpueMvl  NOCMpOoeHus  Quauveckux —moolenel, HOUCKA U
DOopMYIUPOBKU 0OKA3AMENbCME BLIOBUHYMBIX SUNOME3 U MeoPemudecKux 6bl860008 Ha
OCHOBE DMNUPUYECKU YCIAHOBIEHHBIX (DAKMO8,

®  HAXOOUMb AOEK8AMHYIO NPEONONCEHHOU 3a0aue PU3UYEeCKYI0 MOOelb, pa3peuams
npobiemy Kak Ha OCHO8E UMEIOWUXCS 3HAHUL 00 JJIeKMPOMASHUMHBIX SGIEHUSAX C
UCNOIb308AHUEM MAMEMAMUYECKO20 annapama, maxk u npu noMOouu Memooos8 OYeHKU.
KBaHTOBBIE AIBJICHHS

BBIyCKHUK HAYIUTCS:

®  paclio3HaBaTh KBAaHTOBBIC SBIICHUS W OOBSICHATH HA OCHOBE MMCIOIIMXCS 3HAHHM
OCHOBHBIC CBOWCTBA WJIM YCJOBHUS TIPOTEKAHWSI OTUX SBJICHHUH: €CTCCTBCHHAS U
MCKYCCTBEHHAS PaJMOAKTUBHOCTb, O-, - U Y-M3Iy4eHHUs, BOSHUKHOBCHHE JTUHEHIATOTO
CIIEKTpa U3ITyUYCHUSI aTOMA;

®  ONWCHIBATh M3yYCHHBIC KBAHTOBBIC SBIICHUS, UCIOJB3Ysl (PU3NUYCCKUE BEINIUHBIL:
MacCcoBOE€ YHCIIO, 3apsiIOBO€ YHUCIIO, MEpUOoJ ToJiypacmana, dHeprusi (OTOHOB; IMpHU
ONHMCaHWUU TIPABHIBLHO TPAKTOBATHh (DPM3WUECKHI CMBICI WCIOJIB3yEMBIX BEIUYHH, WX
0003HAYCHUS W CIUHUIIBI W3MEPEHUS; HaXOAWTHh (POPMYJIBI, CBS3BIBAIOINNE TAHHYIO
(bU3HYECKYIO BEIMYMHY C JPYTUMH BEIMYMHAMHM, BBIYUCIIATH 3HAYCHHE (DU3MUYCCKOM
BCJIMYHHBI,

®  AHAIM3UPOBATH KBAHTOBBIC SIBICHUS, WCIONAL3YS (DHU3UYECKHE 3aKOHBI U
MOCTYJIAThI: 3aKOH COXPaHEHHUS DHEPTUH, 3aKOH COXPAHEHUS JJICKTPHUECKOTO 3apsja,
3aKOH COXPAaHEHMSI MAaCCOBOTO YHCJIA, 3aKOHOMEPHOCTH H3JIY4YCHHUS W TMOTJIONICHUS
CBETAa aTOMOM, IPHU ITOM pa3IHyaTh CIOBECHYIO (OPMYIHUPOBKY 3aKOHA U €ro
MaTEeMaTHYeCKOE BBIPAKCHHCE;

®  pa3iIMuaTh OCHOBHBIC NMPU3HAKH TUIAHETAPHON MOJCIN aToMa, HyKIIOHHOW MOJIEIH
aTOMHOTO SJIpa;

®  [PUBOJUTH IPHUMEPHI MPOSBICHUSA B MPHUPOJAC U MPAKTUUYESCKOTO HCIOJBb30BAHUS
PaIMOAaKTUBHOCTH, SICPHBIX U TEPMOSJICPHBIX PEAKITNI, CIEKTPAITHFHOTO aHAIH3a.
BBINYCKHHK TOJYYUT BO3MOYKHOCTD HAYYUTHCS:

®  UCNOBL308AMb NOJIYYEHHblEe 3HAHUS 68 NOBCEOHEeBHOU MHCU3HU NpU 00paweHuu ¢
npubopamu U MeXHUYeCKUMU YCMPOUCMEamMu (CHemyux UOHUSUPYVIOWUX YACmUY,
003UMemp), Ol COXPAHEHUSL 300P0BbS U COONIOOEHUSL HOPM IKOLO2UHUECKO20 NOBEOEHUS.
8 OKpYdHcarowell cpeoe;

®  COOMHOCUMb IHEPSUIO CBA3U AMOMHBIX 0ep C 0ePeKmMOoM MACChl,

®  NPUBOOUMb NPUMEPDLL BAUAHUS PAOUOAKMUBHBIX USLYYEHUI HA HCUBbLIE OPSAHUIMDL;
NOHUMAMb NPUHYUN OeUCMBUS 003UMEeMPA U PA3TUYAMDb YCI08US €20 UCNOIb308AHUSL,

®  NOHUMamMb IKOAO2UYeCcKUue Npodiembl, BGO3HUKAOWUE NPU  UCNOJb30BAHUU
AMOMHBIX  INEKMPOCMAHYUU, U NYMU peuleHuss SMmux npoodjem, nepcneKxmusbl
UCNOIb308AHUS YNPABTIAEMO20 MEPMOSOEPHO20 CUHME3d.

JJIeMeHTbI ACTPOHOMUH




BhINTyCKHUK HAYYUTCS:

e  yKa3piBaTh Ha3BaHud IulaHeT COJHEYHOM CHUCTEMBbl; pa3linyaTh OCHOBHBIC
PU3HAKK CYTOYHOr'O BpallleHUs 3Be3AHOro Heba, nBukeHus Jlynsl, ColHIA U MJIaHET
OTHOCHTEILHO 3BE3]I;

®  T[IOHWMATH Pa3IUUUs MEXKIY TeITHUOLCHTPHUECKON M T€OICHTPHUECKON CUCTEMaMHU
MUpa.

BhIITyCKHHK TOJYYUT BO3MOKHOCTh HAYUUThHCS:

e  yKa3plBaTh OOINHME CBOWCTBA W OTJIMYMS IUTAHET 3€MHOW TPYIIBl WU TUIAHET-
TUTaHToB; Mmanvix men ConHeyHou cucmemvl U OOILWUX NAAHem; NOAb3068AMbC S
Kapmotl 36e30H020 Heba npu HAOII00eHUsX 36e30H020 Heba,

®  pazuuams OCHOBHblE XAPAKMEPUCMUKU 38e30 (pasmep, ysem, memnepamypa)
COOMHOCUMb YBem 38e30bl C ee meMnepamypou,

*  pazmuams cunomesvl 0 npoucxoxicoenuu ConHeuHol cucmemoi.

2. Copep:kanue y4eGHOT0 nmpeaMera

7 Kiacc

BBenenue

®usnka — Hayka o npupone. Puznueckue spiaeHus. PU3nUecKue CBOWCTBA TEIL.
HaOnronenue u onucanue pusznueckux spieHuil. Ouzndeckue BeIWyuHbl. M3MepeHus
(u3nyecKuX BEJIWYWH: JJIMHBI, BpeMeHH, Temreparypbl. Duznueckue npubOOpHI.
MexnayHaponHasi cucTeMa €IMHUL. TOYHOCTh M MOTpeHOCTh u3mepenul. dusnka u
TEXHHUKA.

JIABOPATOPHAS PABOTA
1. Onpenenenue 1eHbI ACICHUS U3MEPUTEIBHOTO MpUdopa.

IlepBoHaYaibHbIE CBEACHUA O CTPOCHUM BelleCTBA
Crpoenue BemectBa. ONbIThI, JOKa3bIBAIOIINE AaTOMHOE CTPOCHUE BelIeCTBA. TemioBoe
JIBIDKCHUE AaTOMOB M MOJIeKyJl. bpoyHoBckoe maBwkenue. [uddysus B razax,
KUJIKOCTAX W TBEPIbIX Tenax. B3auMonelcTBHE 4YacTUI] BELIECTBA. ArperaTHble
COCTOSIHMS BellecTBa. Mogenu CTpOeHMs TBEPABIX TEJ, XKUJIKOCTEM U Ta30B.
OOBsicHEHHE CBOWCTB Ta30B, UJIKOCTEHM M TBEPIbIX TEJI HAa OCHOBE MOJICKYJISIPHO-
KWHETUYECKUX MPEIACTABICHUMN.

JIABOPATOPHAS PABOTA
2. OnpenenieHue pasMepoB MajbIX TEIl.

B3aumonaeicrBus Te

Mexanunueckoe nuxenue. Tpaekropus. [lyte. PaBHOMEpHOE M HEpaBHOMEPHOE
nekenue. Ckopocth. ['paduku 3aBUCUMOCTH TIYTH U MOMAYJSI CKOPOCTH OT BPEMEHU
newxenus. Muepuusa. Maeptaocts ten. B3aumoaencreue ten. Macca tena. Msmepenne
Maccol Tena. IlnotHocts BemiectBa. Cuna. Cuna Tsbkectu. Cunna ynpyroctu. 3akoH
I'yka. Bec tena. CBsizb MEXIy CHIOH TsDKECTH M Maccod Tena. Cuila TSKECTH Ha



npyrux mnanerax. [[uHamometp. CnokeHue [BYX CHII, HalpaBJICHHBIX IO OJHOU
npsimoii. PaBHonelicTByromast aByx cui. Cuna tpenus. Ousundeckas mpupoja HeOECHbIX
Ten1 COTHEYHON CUCTEMBL.

JIABOPATOPHBLIE PABOTHI
3. MI3MepeHne Macchl Tena Ha phlYaXKHbIX BECAX.
4. smepenue o0bema Tena.
5. Onpenenenne MIOTHOCTU TBEPIOTO TENa.
6.I'pagyrpoBanue Npy>KUHbI U U3MEPEHUE CUIT TUHAMOMETPOM.
7. I3MepeHnne Cuibl TPEHUS C IIOMOIIBIO JMHAMOMETPA.

J/laBJieHUE TBEPABIX TeJl, }KUAKOCTEH U ra3oB

Hasnenue. JlaBnenue TBepAbiX Ten. JlaBnenue raza. OObsCHEHUE NaBICHUA rasza
Ha OCHOBE MOJIEKYJIIPHO-KMHETUYECKUX NpencTaBiieHui. [lepenaya naBneHus razamu u
xuakoctsimMu. 3akoH Ilackans. CooOmaronuecs cocyabl. ATMoc(hepHOEe J1aBJICHHE.
Meronbl u3MepeHusi arMocepHoro napieHus. bapomeTp, MaHOMETp, MOPIIHEBON
AKUJKOCTHBIA Hacoc. 3akKOH ApxuMena. Y cloBus IU1aBaHus Tell. Bo3ayxoriaBaHue.

JIABOPATOPHAS PABOTA
8. OmnpeneneHre BHITAIKUBAIOLIEH CUJIbI, ICHCTBYIOIIEH HA MOTPYKEHHOE B JKHJIKOCTh
TEJIO.

PaGora 1 MOIIHOCTB. JHEpPrus

Mexanuueckass pabora. MomHocTh. [IpocThie MexaHuW3Mbl. MOMEHT CHIIBI.
VYcClIoBUSL paBHOBECHS phlUara. «30J0TOE MPABUIIO» MEXaHUKH. Buasl paBHOBecCHS.
Koadduument nonesnoro aeiictust (KIII). Dueprus. [loreHnunanbHas U KUHETHYECKAS
sHeprus. [IpeBpaiienue suepruu.

JIABOPATOPHBLIE PABOTHI
9. BeIsicHeHHE YCIIOBHS paBHOBECHS phlyara.
10. Ompenenenne KIIJ[ mpu mogbeme Tenna o HAKJIOHHOHN TIIOCKOCTH.

8 kiacc

TenuoBble sABJICHUS

TeruoBoe nBwkenue. TeroBoe paBHOBecue. Temmeparypa. BHyTpeHHsA
sHeprus. Pabora u Ttemnonepenauya. TemmonpoBogHocTh. KouBekius. M3zmyuenue.
KonnyecTtBo TemoTel. YaenbHas TEIUIOEMKOCTh. Pacuer koiauuyecTBa TEIUIOTHI IIPH
TerooOMeHe. 3aKOH COXpaHEHUS M TPEBPAICHUS DHEPTUM B MEXaHUYECKUX U
TEIUIOBBIX mpoleccax. [lnaBienue u oTBepAeBaHUE KPUCTAUIMUECKUX TEN. Y IeJIbHAs
terora 1wiaBieHus. Mcnapenne u konaeHcauusi. Kunenue. BrnaxsHocTh BoO3mayxa.
VY nenvHas Teriora mapooodpazoBanus. OObsICHEHHE U3MEHEHHUS arperaTHOTO COCTOSHUS
BEIIIECTBA HAa OCHOBE MOJICKYJSIPHO-KHHETUUYECKUX TMpesacraBieHuil. [IpeobpazoBanue
SHEPIruM B TEIUIOBBIX MallnHax. JIBuraTeab BHyTpeHHero cropanus. [lapoBasi TypOuHa.
KITJI TenmoBoro aBuratensl. DKOJOTHYECKHE MPOOJIEMbl HCHOJIb30BAHMS TEIIOBBIX
MaIIIHH.

JIABOPATOPHBIE PABOTBI
1. CpaBHEHHE KOJIMYECTB TEIMJIOTHI IPH CMEIIMBAHUM BOJIbI Pa3HOW TEMIIEPATYpHI.
2. smepenue yaenbHOM TEIIOEMKOCTH TBEPIOTO TeNa.
3. 3mepeHue BIaKHOCTH BO3yXa.
DJIeKTpUYecKHe ABJICHUS
Onextpuzaums Ten. JIBa poaa 3IEKTpUYECKUX 3apsAnoB. BzaumopneiicTeue



3apspKeHHBIX Ted. [IpOBOAHUKM, MUANEKTPUKU M TMOJTYNPOBOJHUKHU. DIEKTPUUYECKOE
noJie. 3aKOH COXPAaHEHUS JIEKTPUUECKOTO 3apsAaa. JeImMocTh 3IEKTPUYECKOTO 3apsia.
OnekTpoH. CTpoeHne aroMa. DNEKTPUUECKUHN TOK. J[eMCTBHE AIEKTPUUECKOTO MOJISI HA
aneKkTpuueckue 3apsanapl. McTouHMku Toka. Onekrtpuyeckas nenb. Cuina  Toka.
DJIEKTPUYECKOE HaNpPsKEHUE. OJEKTPUYECKOE CONpOTUBIEHUE. 3akoH Owma mis
yuactka nenu. [locnegoBaTenbHoe U napajjieIbHOE COeIMHEHNE MPOBOAHUKOB. PaboTa
U MOIIHOCTh 3JIEKTpHUYecKoro Toka. 3akoH [[xoymnsa-Jlenma. Kongencarop. IIpaBuna
6e30macHOCTH MpH paboTe € INEKTPOnpudopamu.

JIABOPATOPHBIE PABOTBHI
4. COopka 3IEKTPUYECKON 1IENU U U3MEPEHUE CUJIbI TOKA B €€ Pa3IMYHbIX y4acTKax.
5. 3sMepeHne HanpsKEHUs HAa Pa3IMYHbIX YYACTKAX AJIEKTPUYECKOU LIETIH.
6. PerynupoBaHue CUIIbI TOKA pEOCTATOM.
7. U3mepeHue corpoTUBICHHS MPOBOAHUKA ITPU MOMOIIY aMIIEPMETPa U BOJIBTMETPA.
8. I3mepeHre MOITHOCTU U PabOThI TOKA B DJICKTPUUECKOM JIaMIIe.

DJIEKTPOMATHUTHBIE SIBJICHUSA

OneiT Opcrena. MarautHoe nojie. MarHUTHOE MOJiE€ MPSMOro Toka. MarHutHoe
MoJ€ KATyIIKH ¢ TOKOM. IlocTosstHHbIE MarHuWThl. MAarHWTHOE TMOJ€ MOCTOSHHBIX
MarHutoB. MarnutHoe monie 3emid. BizaumopeiictBue MarHuatoB. JleidcTBHe
MAarHUTHOTO MOJIA Ha MPOBOJHUK C TOKOM. DJIEKTPUYECKUN IBUTATEIIb.

JIABOPATOPHAS PABOTA
9. COopka »JIeKTpOMarHuTa U UCIbITAHUE €T0 ACHCTBHUS.

CaeToBbIe SIBJIEHUS

HNcrounukn cBerta. lIpsAMonuMHENWHOE pacnpocTpaHEHHE CBeTa. Buaumoe
nBWkKeHHe cBeTWl. OTpakeHue cBeTa. 3aKOH OTpakeHusi cBeta. [lnockoe 3epkarno.
IIpenomnenue cBera. 3akoH mpenomieHus cBeTa. JIMH3bl. DOKYyCHOE pacCTOSIHUE
nuH3bl. OnTudeckas cuia JMH3bL M300paxeHus, naBaeMble JuH30M. [1a3 kak
ontuueckas cuctema. OnTudeckue mpudopsl.

JIABOPATOPHAS PABOTA
11. Tlony4yenune n3o0paxxeHust MPU MOMOIIH JINH3HI.

9 kiacce

3aK0oHBI B3aMMOJACHCTBUS U IBUKEHHUS TeJl

Marepuanbhass  Touka. Cucrema orcuera. Ilepememenue. CkopocThb
MPSMOJIMHEWHOTO PAaBHOMEPHOTO JBWKEHUA. lIpsAMOIIMHENWHOE PaBHOYCKOPEHHOE
JBUKEHUE: MTHOBEHHAsi CKOPOCTh, YCKOpeHue, nepemenienue. ['paduku 3aBucumoctu
KMHEMAaTUYECKUX BEJIMYMH OT BPEMEHH IIPU PABHOMEPHOM M PaBHOYCKOPEHHOM
NBWKEHUU. OTHOCUTEIBLHOCTh MEXAaHMUYECKOTO JBWDKECHMs. ['eoleHTpuyeckas U
reJIMOLEHTpUYecKas cucteMbl Mupa. HHepruanbHas cuUcTeMa OTCYeTa. 3aKOHbI
Herotona. CBoOognoe manenue. HeBecoMocTb. 3aKOH BCEMHUPHOTO TITOTCHHS.
[MckyccTBeHHble cnyTHUKH 3emid.]l HMmnynbc. 3akoH COXpaHEHUS HMITYJIbCa.
PeakTuBHOE NBUKEHUE.

JIABOPATOPHBIE PABOTBI
1. UccnenoBanne paBHOYCKOPEHHOTO JBIKEHUS 0€3 HaYaIbHOM CKOPOCTH.
2. U3mepenue ycKOpeHus CBOOOTHOTO MaeHHUS.

Mexannuyeckue K0J1e0aHUS U BOJHBI. 3BYK

KonebGarenbnoe paBmxenune. Konebanusa rpy3a Ha mnpyxune. CBoOOAHbBIE



koneOanusi. KonebarenbHast cucreMa. MasdTHUK. AMIUIMTYAa, NEPUOA, dYacToOTa
konebanuii. [["apmonnueckue xkonebanus]. [IpeBparienre sHepruu npu KoiaedaTeTbHOM
JIBWDKEHUHU. 3aTyxawmue KojeOanus. BboiHyXIeHHble kosiebaHus. Pe3oHaHc.
PacnipocTpanenue konebanuil B ynpyrux cpeaax. Ilonepeunsie u npoioibHbIe BOJIHBI.
JInuHa BoJsiHBI. CBSA3b JJIMHBI BOJHBI CO CKOPOCTBIO €€ PACHpPOCTPAHEHUS U MEPUOJOM
(dactoToif). 3BykoBbIe BOJHBI. CKOpOCTh 3ByKa. BbicoTa, TeMOp U IPOMKOCTH 3BYKa.
Oxo0. 3ByKoBo# pe3oHaHc. [uTepdepenius 3Byka).

JIABOPATOPHAS PABOTA
3. UccrnenoBanue 3aBUCUMOCTH MEPUOAA M YaCTOTHI CBOOOHBIX KOJICOAHWN MasTHHKA
OT JIMHBI €0 HUTH.

JIEKTPOMATHUTHOE 10J1e

OmHOpogHOE W HEOJHOPOJHOE MAarHuTHOE TmoJjie. HampaBneHwe TOka U
HalmpaBJICHUE JIMHUM ero MarHuTHoro mnojs. [lpaBuno OypaBumka. OOHapy)eHHE
MarHuTHOro nousis. IlpaBumno seBor pyku. MHOykius MarHuTHOro 1ojs. MarHuTHbBIN
notok.  Omnbitel  ®Dapanes.  DleKTpoMarHuTHas  UHAyKUOug.  HampaBiienue
MHAYKIUOHHOTO ToKa. IIpaBuno Jlenua. fIBmenue camounaykuuu. IlepemeHHbIN TOK.
['enepatop nepemeHHoro Toka. IIpeoOpa3oBaHusi 3HEpPTUH B AIIEKTpOreHEpaTopax.
Tpanchopmarop. Ilepemaya  dIEKTpUYECKOMN DHEPIUU Ha  pacCTOsSHHE.
DNEKTPOMarHuTHOE MOJie. DJIEKTPOMAarHuTHelE BOJHBL. CKOpPOCTH pacnpOCTpaHEHUS
ANEKTPOMArHUTHBIX BOJH. BIMSHUE »3IEKTPOMArHUTHBIX W3Iy4EHUH Ha IKUBBIC
opranu3mbl. KosebatenbHblii KOHTYp. [loiyyeHue 3II€KTpOMarHUTHBIX KOJIEOaHUM.
[IpuHuunel paguocss3u U TeneBuaeHus. [MHTepdepenuus cpera.| DneKTpoMarHuTHas
npupona ceeta. IIpemomnenne cBera. Ilokaszarens nmpemomnenud. Jlucniepcus cBeTa.
I[IBeta Ten. [Cnektporpad u crnektpockomn.] Tumbl ONTHYECKUX CIIEKTPOB.
[CriekTpanbhblii  a”Hanu3.] [lorjmomeHne © = WMCOyCKaHWE  CBETA  aTOMaMM.
[Ipoucxox1eHHne JIMHENYAThIX CIIEKTPOB.

JIABOPATOPHAA PABOTA
4. VI3yueHue SBJACHUS AJIECKTPOMArHuTHOU MHIYKIIVH.

CrpoeHue aToMa M aTOMHOI'O /IPa

PagnoakTUBHOCTh Kak CBUIETENIBCTBO CJOXKHOTO CTPOEHHUS aToMOB. Aljbda-,
O0era- u ramma-uznydeHus. Omnbitel  Pesepdopna. Snepnas wmogens aroma.
PannoaktrBHBIE NpeBpaleHuss aTOMHBIX saep. CoxpaHeHue 3apsiioBOr0 U MacCOBOTO
YUCEN NPU AEPHBIX PEAKIUAX. DKCIEPUMEHTAIBHBIE METOJIBI HCCIEIOBAHUS YaCTHULI.
IIpoTOHHO-HENTPOHHAsT MOnENb sapa. PU3UUECKUNM CMBICH 3apsAA0BOr0O U MAacCOBOIO
yucen. M3oronsl. [lpaBuna cmemenust s anbda- v Oera-pacnajga OpH SIIEPHBIX
peakuusax. JHeprus CBs3W yactul B supe. [emenue sanep ypana. Llemnas peakuwms.
SnepHas sHepreTuka. JKOJIOrHYEeCKue MpoOsieMbl pabOThl ATOMHBIX 3JIEKTPOCTAHIIMM.
Hosumerpus. Ilepuon mnosmypacnaga. 3akoH pPaguOAaKTUBHOIO pacrnaaa. BriusHue
PAaIUMOAKTUBHBIX W3JIYYEHHW Ha JKUBBIE OpraHu3Mbl. TepMosiiepHas peaklus.
Nctounuku sneprun ConHIA U 3BE3/I.

JIABOPATOPHBLIE PABOTHI
5. Uzyuenue nenenus siapa atoma ypada no Gororpaduu TPEKOB.
6. M3yuenune TpeKkoB 3apsKEHHBIX YACTHIL I10 TOTOBBIM (oTOrpadusim.

Ctpoenue u 3Bo10uMs Beesiennoit



CocraB, ctpoeHue u npoucxoxaeHue ConHedyHoM cuctemsbl. [lnaHeTel 1 Manble Tena
Conneunoii cucreMsl. CTpoenue, u3nydeHue u spomtonus ConHua u 38e31. CTpoeHue u
»BOJIIONMS BeceaeHHon.

3. TemaTnuyeckoe IJIAHMPOBAHHE

HN3yyaemasi Tema

KoaunvecTBO
JacoB,
OTBOJAMMBIX
Ha H3y4YeHHe
TeMbl

XapakTepucTHKA Y4eOHOI 1esiTeIbHOCTH Y4Yalerocst

7 kaacc (68 yacos, 2 yaca HeaeI10)

Beenenue 4 —OOBACHATh, ONUCHIBATh (U3NYECKUE SBJICHUSA, OTIMYATh
(1)I/I3I/I‘-IGCKI/I€ SABJICHUA OT XUMHNYCCKUX,
—TMPOBOAUTD HaOII0IeHUS ¢u3nuecKux  SBICHUM,
aHAJIM3UPOBATh U KJIacCU(ULUPOBATH UX;
—paznuyaTh METO/Ibl U3Y4eHHs (PU3UKH;
—HU3MEPATH pacCTodaHuA, IMPOMCIKYTKHU BpPCMCHHU,
TEMIIEpaTypy;
—o00pabaThIBaTh Pe3yJIbTaThl N3MEPCHUN;
—TIepPEeBOANTH 3HaUEHUS (pru3mueckux BenmuynH B CU;
—BBIJICNATh OCHOBHBIC ATAIbl PA3BUTHUS (PU3NYECKON HAYKU
1 Ha3bIBaTb MMCHA BbIAAIOINXCA YUCHBIX,
—OMpeAessATh LEHY JIeJEeHUS IIKajdbl H3MEPUTEIBbHOTO
npuodopa;
—IIPECTABIATh PE3YIbTaThl U3MEPEHUI B BUJIE TAOJIHIL;
—3aIlliuChIBATh peE3yIbTAT HN3MCPCHUMA C Y4€TOM
MOTPEUIHOCTH;
—paboTaTh B IpyIIeE;
—COCTaBJISATh IUIaH MPE3EHTALUN
IlepBoHauanbHbIE 6 —OOBACHATh OMNBITHI, TMOATBEPXKIAIOIINE MOJEKYISIPHOE
CBCACHUA (6] CTPOCHUC BCIICCTBA, OITBIThI 110 06H3py>K€HI/IIO CHII

CTPOCHUU BCHICCTBA

B3aMMHOTI'O MTPUTSKEHUS U OTTAJIKUBAHUS MOJIEKYJI,
—OOBSACHATh: (U3NUECKHE SBJICHUS Ha OCHOBE 3HAHUU O
CTPOCHUHU BEIECTBa, OPOYHOBCKOE JBM)KEHUE, OCHOBHBIE
CBOWCTBAa MOJIEKYJ, sBIeHHE JUPPy3UH, 3aBHCUMOCTh
CKOpPOCTH npoTekanust 1updy3uu oT TeMIepaTypsl Teia;
—CXEeMaTHYeCKU N300paxkaTb MOJIEKYJIbI BOJIbI U KUCIIOPOJIA;
—CpaBHUBATh pa3Mepbl MOJEKYJl pPa3HbIX BEHIECTB: BOJBI,
BO3/lyXa; aHAIU3UPOBATh PE3YJbTATHI OINBITOB M0 JABH)KEHUIO
Mouiekyn U quddy3uu;

—IIPUBOANTE MpHUMEPHl AUPPY3Un B OKPYXKAIOIIEM MHpE,
MPAKTUYECKOTO  MCIOJb30BaHUS  CBOICTB  BEUIECTB B
Pa3IMYHBIX arperaTHbIX COCTOSTHUSAX;

—Ha0noAaTh W HCCIENOBaTh SIBICHHWE CMauMBaHUA U
HECMaYMBaHUS TeJl, OOBIACHATH JIaHHBIC SIBJIEHUS HAa OCHOBE
3HAHUM O B3aUMOJICICTBUH MOJIEKYII,

—JI0Ka3blBaTh ~ HAJIM4YME€ pa3iuuus B  MOJIEKYJSIPHOM
CTPOCHHH TBEPABIX TEJ, )KUAKOCTEH U Ta30B;




—IIPUMEHSTH MTOJTy4YCHHBIE 3HAHUS TIPU PEIICHUH 3a]1a4;
—W3MEPATH Pa3MepPbl MAIBIX TET METOJIOM PSIJIOB, PA3IHYaTh
CIIOCOOBI U3MEPEHUS pa3MEPOB MAJIBIX TEIT,

—TIPEACTABIATh PE3yIbTAThl U3MEPEHUH B BHJIC TAOIUII;
—paboTaTh B Ipymnie

B3aumoneiictBue
Tel
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—OmnpenensaTs: TPAGKTOPUIO  JIBWKEHUS  Tena;  TeJo,
OTHOCHUTEJIBHO KOTOPOTO IPOMCXOJUT JBHKEHHE; CPEIHIO0
CKOPOCTh  JIBWKCHHS  3aBOJHOTO  aBTOMOOWIIS;  IYTb,
IPON/IEHHBIH 3a JaHHBIM NPOMEXYTOK BpPEMEHM; CKOPOCTb
Tena 1o TrpaduKy 3aBUCUMOCTH NYTH PaBHOMEPHOTO
JBYDKEHUS! OT BPEMEHHM; IUNIOTHOCTb BEILLIECTBA; Maccy Tella I10
€ro 00beMy U INIOTHOCTH; CHITY TSDKECTH IO U3BECTHOU Macce
TeJla; Maccy Telsa MO 33JaHHOM CHUJIe TSDKECTH; 3aBUCHMMOCTb
M3MEHEHHUS CKOPOCTH Tejla OT NPUII0KEHHON CHUIIbI;
—JI0Ka3bIBaTh OTHOCUTEIBHOCTh JIBUIKEHUS TEIa,;
—pacCUMTHIBaTh CKOPOCTh TelNa TP pPaBHOMEPHOM U
CPEAHIOI0 CKOPOCTb IPU HEPABHOMEPHOM JBUXKEHHH, CHUILY
TSKECTU U BEC TEJIa, PABHOACHUCTBYIOIIYIO JIBYX CHUII,
—pa3nu4yaTh PaBHOMEPHOE U HEPABHOMEPHOE JIBUKECHHUE;
—Tpaduuecku H300pakaTh CKOPOCTb, CHUJIY U TOUKY €€
IIPUIIOKEHUS;

—HaXOAWTh  CBS3b  MEXIY  B3aMMOJACWUCTBHEM  TeI
U CKOPOCTBIO UX JIBUKEHUS;

—yCTaHaBJIMBAaTh  3aBHCUMOCTh  W3MEHEHHS  CKOPOCTH
JIBMDKEHUS TeJa OT €ro MaccChl;

—pa3nuyaTh UHEPIUIO U HHEPTHOCTH TeJa;

—OMpeAeATh IUIOTHOCTh BEIIECTBA;

—pacCUYUTHIBATH CHITY TSIKECTH M BEC TEJa,

—BBIIEATh OCOOEHHOCTH IUIaHET 3€MHOM TPYIIIBI U TJIAaHET-
TUTaHTOB (pa3inuue U 00Ire CBOMCTBA);

—IIPUBOANTH NMPUMEPHI B3aUMOAEUCTBUS Tell, MPUBOASIIETO
K U3MEHEHHUIO UX CKOPOCTH; MPOSBICHUS SBJICHUS HHEPIIUU B
OBITY; MPOSIBICHUS TATOTEHHS B OKPY)KAIOLIEM MHpPE; BUIOB
neopManuy, BCTPEUAIOMIMXCS B OBITY; Pa3IMYHBIX BHIIOB
TPEHUS;

—Ha3bpIBaTh CHOCOOBI YBENUYEHUS M YMEHBIICHHS CHIIBI
TPEHUS;

—pacCcYUTHIBATh PABHOAECHCTBYIOLIYIO ABYX CHUII;
—TIePEBOIUTH OCHOBHYIO €IUHUILY MTYTH B KM, MM, CM, IIM;
OCHOBHYIO €MHHUILy MAcChl B T, T, MI'; 3HaU€HUE IUIOTHOCTU
n3 Kr/m3 B 1/cM3;

—BBIpaXaTh CKOPOCTh B KM/, M/C;

—aHaAJIM3UPOBATh TAOJIMYHBIC JaHHBIC;

—paboTaTh € TEKCTOM Y4eOHHMKa, BBIACIATH TIJIABHOE,
CUCTEMAaTHU3UpOBaTh M 0000IIaTh MOJIyYEHHbIE CBEIACHHS O
Macce Tena;

—TIPOBOJIUTh JKCIIEPHUMEHT TI0 HM3YYCHHI0 MEXaHUYEeCKOTO
JIBM>KEHUS], CPABHUBATH OIBITHBIC IaHHBIE;
—DOKCINEPUMEHTAIBHO HAXOJIUTh DPAaBHOJEHCTBYIONIYIO JBYX
CHIT;

—IIPUMEHATh 3HaHUS K PELICHUIO 3a/ay;

—MU3MEpATh O0bEM TelNa C TOMOUIbIO H3MEPHUTEIHHOTO




MWIMHAPA; TUIOTHOCTH TBEPJOTO TEJa C MOMOIIBIO BECOB H
W3MEPUTEIBHOTO [HWJIUHAPA; CHIYy TPEHUS C TOMOIIBIO
JTMHAMOMETPA;

—B3BEIINBATh TEIO HAa YYEOHBIX BeCax M C WX IOMOIIBIO
OTIPENIeNIATh MacCy Tela;

—TI0J1h30BATHCS PA3HOBECAMU;

—TpagyupoBaTh MPYXUHY;

—TI0Ty4aTh KAy ¢ 3aJaHHON IICHOW JeIICHUS;
—aHaAJIM3UPOBATh PE3yJbTaThl M3MEPEHHN W BBIYHMCICHUH,
JIeNIaTh BBIBO/IBL;

—IIPEJICTABIATh PE3YJIbTaThl W3MEPEHUH W BBIYUCICHUIN B
BU/JIE TAOIHLI;

—paboTaTh B Ipynme

JlaBneHue TBEpABIX
Tel, KUAKOCTEH WU
rasoB
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—IIpuBoauTh NpPUMEPHI, TMOKA3BIBAIOIIME 3aBHCUMOCTH
JEUCTBYIOLEH CUJIBI OT IUIOLIAAU OMNOPHI; MOATBEPKAAIOIINE
CYIIECTBOBAHUE  BBITAIKHUBAIOIICH  CUJIbI;  YBEIWYCHHS
TUIOIIAIH OTIOPbI JUTSE YMEHBLIEHUS JIaBJICHHS,
COOOMIAIONIUXCST COCYJIOB B OBITY, MPUMEHEHHS MOPIIHEBOTO
JKUJIKOCTHOTO Hacoca W FMJpaBIMYECKOTO Ipecca, IjiaBaHus
pa3IMYHBIX TEA W IKUBBIX OpPraHU3MOB, IUIABAHUS U
BO3/1yXOILJIABAHHUS;

—BBIUUCIIATh JABJIEHHWE IO HM3BECTHBIM Macce U 00beMmy,
Maccy BO3ayXa, arMoc(epHOe AaBlieHue, CUIy ApXumena,
BBITAJIKUBAIOLIYIO CHITY IO JAHHBIM 3KCIIEPUMEHTA;
—BbIpaXkaThb OCHOBHbBIC eMHUIIbI AaBieHus B klla, rlla;
—OTJIMYaTh Ta3bl MO HMX CBOWCTBAM OT TBEPIABIX TEI H
JKUJIKOCTEH;

—OOBSACHATH: JaBJICHUE Ta3a Ha CTEHKU COCyJa Ha OCHOBE
TEOPUU CTPOEHUs BELIECTBA, NPUYUHY IEPENaud IaABICHUS
JKUJIKOCTBIO WJIM T'a30M BO BCE CTOPOHBI OJMHAKOBO, BIIUSIHUE
aTMoc(hepHOTro JaBlIEHUSI Ha JKUBBIE OPTaHU3MBI, H3MEPEHUE
aTMOC(EepHOro NaBJICHUsI C MOMOIbI0 TpyOku Toppuuemw,
W3MEHEeHHE aTMOC(EepHOro MaBJICHHS MO Mepe YBETUYCHHUS
BBICOTBI HaJ YPOBHEM MOps, IPUYMHBI IUIABaHUS TEll,
yCJIOBUS IUIABAHUSI CYJI0B, U3MEHEHUE OCAJKU CYyJIHA;
—AaHAJIM3UPOBATh PE3YJIBTATHl JKCIIEPUMEHTA I10 U3YUEHUIO
JIABJICHUSI Tra3a, OMNBIT MO MEpeaade MaBICHUS >KUIKOCTHIO,
OTBITHI C BEACPKOM ApXUMeENa;

—BBIBOIUTHh (POPMYITY IJIsi pacueTa JaBJICHHS JKUJIKOCTH Ha
JIHO U CTE€HKH COCyZa, ISl ONPEACIICHUS BBITAIKUBAOLIECH
CHIIBI;

—YyCTaHaBJIMBAaTh 3aBUCUMOCTb W3MEHEHMS [aBJICHUSA B
YKUJIKOCTH M Ta3€ C N3MEHEHHUEM TITyOUHBI;

—cpaBHUBaTh aTMoc(epHOe JaBJICHHE Ha Pa3IUYHBIX
BBICOTaX OT MOBEPXHOCTH 3E€MJIH;

—Ha0NIoAaTh  OMBITHI MO0 U3MEPEHHI0 aTMochepHOro
JTaBIICHUS U JI€IaTh BBIBOJIEL,

—pa3nnyaTh MaHOMETPHI MO LEJSIM UCIIOJIb30BaHUS;
—YyCTaHaBJIMBATh 3aBUCUMOCTh MEXIY M3MEHEHUEM YPOBHSA
JKUAJIKOCTH B KOJICHAX MAaHOMETpPA U JaBJICHUEM;
—IOKa3bIBaTh, OCHOBBIBasCh Ha  3akoHe  Ilackams,
CYIIIECTBOBAHUE BBITAJKUBAIOUIEH CHJIbI, JEUCTBYIOIIEH Ha




TEJIO;

—VyKa3plBaTh MPUYHMHBI, OT KOTOPHIX 3aBHCHT CHJA
Apxumena;

—paboTaTh C TEKCTOM Yy4eOHHKA, aHAIN3UPOBATH (OPMYIIHI,
0000111aTh U Je7aTh BBEIBOJIBI;

—COCTABJIATH IIJIaH MPOBEICHUS OTIBITOB;

—TPOBOJUTL OIBITHI 0 OOHAPYXKEHHUIO aTMOC(HEpPHOTO
JABJICHUS, U3MEHCHHIO aTMOC(EpPHOTro JaBIIEHUSI C BBICOTOM,
aAHAJIM3UPOBATh UX PE3YJIbTAThI U JIeJIaTh BIBOJIBI;
—TIPOBOJIUTh  HCCIENOBATEIbCKHA  DKCHEPUMEHT:  II0
OTIPEJICTICHUIO 3aBHUCHUMOCTH JIaBJICHUS OT JICUCTBYIOIICH
CWIBI, C COOOIIAIINMMHUCA  COCyJaMU, aHAM3UPOBATH
pe3yIbTaThl U JIEIaTh BHIBOIBI;

—KOHCTPYHUPOBATH puodop JUISt JEMOHCTpAIAN
THAPOCTATHYCCKOTO JaBICHUS;

—W3MEPATh aTMOC(HEPHOE AaBJICHUE C TTIOMOIIBIO OapomeTpa-
aHepowuJ1a, JaBJICHUE C ITOMOIILI0 MAHOMETPA;

—TIPUMEHSTH 3HAHUS K PEIICHUIO 337124,

—ONBITHBIM ~ TIyTeM  OOHApYXHBaTh  BBITAJIKHBAIOIICE
JIeIICTBHE KUIKOCTH HA TIOTPY)KEHHOE B Hee

PaGora u
MOIIHOCTb. DHEPIHUs
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—Bpluncnare  MexaHuueckyro paboTy, MOIIHOCTh IO
W3BECTHOUM paboTe, JHEPTHIO;

—BBIpa)KaTh MOIIHOCTD B Pa3JINYHBIX SIUHUIIAX;
—OIMpEeNeNsITh yCIOBUSA, HEOOXOIUMBIC Jisi COBEPIICHHS
MEXaHW4YEeCKOW paboThl; IUIEUYO CHIIBI, LIEHTP TSAKECTH
TJTOCKOTO TeJa;

—aHaJTNU3UPOBATh MOIIHOCTH Pa3IMYHbBIX TPHUOOPOB; OTBITHI C
MOJABMKHBIM W HEmoABWXKHBIM Oyniokamu; KIIJ pa3znmudabix
MEXaHH3MOB;

—TMPUMEHSTh YCIOBUS PAaBHOBECHS phluara B MPaKTUUECKHUX
LETSAX: TIOIbEM U NIEPEMEIICHHE IPY3a;

—CpaBHUBATh JIEHCTBHUE TMOJBWKHOTO W HEMOABUKHOTO
OJIOKOB;

—YyCTaHaBJIUBATh  3aBUCUMOCTh MEXIY MEXaHUYECKOH
pa0oToii, cuaoi M HpoieHHBIM IyTeM; MeXAy padoToil u
JHEPIUEH;

—TMPUBOJUTH TMPUMEPHI: WUTIOCTPUPYIONIUE, KaK MOMEHT
CUJIBl XapaKTEpPU3yeT JEWCTBUE CHJIbI, 3aBUCSIIEE U OT
MOJYJISl CHJIBI, i OT €€ TIJie4a; MPUMEHEHHs HETIOJIBI)KHOTO U
MOJBIKHOTO OJIOKOB Ha TMPAKTUKE, pPAa3IUYHBIX BHUJOB
paBHOBECHsI, BCTPEYAIOIIUXCS B OBITY; TeJ, 00JaTaromnx
OJIHOBPEMEHHO M  KUHETUYECKOM, M  MOTECHIUAIbHOU
SHEPTHeN; NPEeBPAILEHNs SHEPTUH U3 OJTHOTO BHJIAa B IPYTrOW;
—paboTaTh C TEKCTOM y4eOHHKa, 00001aTh AeNaTh BHIBOIBI,
—YyCTaHaBJIMBaTh ONBITHBIM ITyTEM, YTO TOJIe3Has pabdoTta,
BBITIOJIHEHHAs! C TOMOIIBIO MPOCTOrO0 MEXaHU3Ma, MEHBIIE
TIOJTHOW; BUJT PAaBHOBECHS 110 M3MEHEHHIO MOJIOKEHUS IIEHTpa
TSDKECTH Tela;

—TIPOBEPATH OMBITHBIM ITyTEM, TTPH KAKOM COOTHOIIIEHUU CHJT
U UX IUIeY pblYar HAXOJIUTCA B PABHOBECHUM; IPABUIIO
MOMECHTOB;

—paboTaTh B rpymnIe;




—TIpUMEHSTH 3HAHUS K PELUICHUIO 3a]1a4;
—JIEMOHCTPUPOBATh MPE3EHTAIUY;

—BBICTYIATH C JOKJIAJaMH;

—Yy4acTBOBaTh B 00CYKJICHUH JIOKJIAJIOB U MPE3CHTAIUI

8 kiacc (68 yacos, 2

yaca Helelio)

TemnoBble IBJIEHUS
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—Pa3nuuaTe TEmIOBBIE SIBIEHUS, arperatHble COCTOSHUS
BEIIECTBA;

—AaHaJU3UpOBaTh 3aBUCHMOCTb TEMIIEpPATypbl Telaa OT
CKOPOCTH JIBMDKEHHUS €ro MOJIeKYyJ, TaOJIu4yHble JaHHBIE,
rpaduK IUIaBJICHUS U OTBEPACBAHUS;

—Ha0II0aTh U MCCIIEJ0BATh MPEBPAIEHUE YHEPTUU Tella B
MEXaHMUYECKUX MPOLIeccax;

—IIpUBOANTE  IIPUMEDPBI:  IIPEBpALllEHUsI DJHEPIUU  IpU
[oJbeME Tela U IPU €ro MajJeHuH, MEXaHUYECKOW 3HEpPruu
BO BHYTPEHHIOK; HM3MEHEHHMS BHYTPEHHEW DSHEPIUM Tena
yTeM coBepuleHMs  paboOThl W TEIJIONepeaayu;
TEIUIONEPENaud IYyTEM TEIUIONPOBOJHOCTH, KOHBEKIMHM H
W3JIy4EHUs; IPUMEHEHUs] Ha MPAKTUKE 3HAHUN O pa3IMyHOU
TEIUIOEMKOCTH BEILECTB; JKOJOTMYECKM YUCTOrO TOIUIMBA,
MOATBEP)K/IAIOIIME  3aKOH  COXpPAaHEHHS  MEXaHUYECKOU
OHEPruM; arperaTHblX COCTOSIHMM  BELIECTBA;  SIBJICHUU
MPUPOABI, KOTOpblE OOBSACHSIOTCS KOHJIEHCAIMEeH mapa;
UCIIOJIb30BAaHUSl DHEPrUM, BBIACIAEMON IpU KOHJEHCALUU
BOJSIHOIO I1apa; BJIMSIHUS BIJIQXXHOCTU BO3JyXa B OBITY U
JEeATEIHOCTH uesloBeka; npumeHenus [IBC Ha npakTuke;
NPUMEHEHUS NapoBOMl TypOMHBI B TEXHUKE; MPOLECCOB
IJIABJICHUS U KPUCTAJUIM3ALMH BEILLECTB;

—OOBSICHITh: U3MEHEHHE BHYTPEHHEH 3Hepruu Tena, Korjaa
Ha/l HUM COBEpUIAIOT paboTy WM TEJIO COBEpIIAeT paboTy;
TEIUIOBbIE SIBJICHUS HA OCHOBE MOJIEKYJISPHO-KUHETHUECKON
TeOpUH; (U3NYECKUH CMBICT: YAEIbHOH TEMIOEMKOCTH
BEILIECTBA, YAECIbHOW TEIUIOTHI CTOPaHUs TOIUIMBA, yJIEIbHON
TEIJIOTBl MMapooOpa30BaHUs; pe3yJabTaTbl SKCIEPUMEHTA,;
MIPOLIECCHl TUIABJICHWS] M OTBEPJACBAHMSA Tela HAa OCHOBE
MOJIEKYJISIPHO-KMHETUYECKUX IPECTABICHUH; 0COOEHHOCTH
MOJIEKYJISIPHOTO CTPOEHUS Ta30B, JKUJIKOCTEH U TBEPABIX T,
MOHW)KEHUE TEMIIEpaTypbl >KMIKOCTH TIIpU HCIAPEHUH;
npuHIMI paboTsl U yerpoiictso JABC;

—3KoJIorn4eckue mpodiaeMsl ncnoabzoBanusd ABC u mytu ux
pelleHns; YCTpPOHCTBO M MPUHUUI pabOTHl MapoBOit
TypOUHBI;

—KinaccuUUUpoBaTh: BHABI TOIUIMBA IO  KOJHYECTBY
TEIJIOTHI, BBIIEISIEMOM TNpU CropaHuM; NPHOOPHI I
W3MEPEHMS BIAXKHOCTH BO3/1yXa;

—IIEPEYHUCIATH CIIOCOObI H3MEHEHHs] BHYTPEHHEN YHEPTUH;
—TIPOBOJIUTH OMBITHl 110 U3MEHEHUIO BHYTPEHHEH SHEpruu;
—TIIpOBOJIUTH HCCIIEI0BATENbCKUN AKCIIEPUMEHT
IO TETJIONPOBOJHOCTU PA3IMYHBbIX BEIIECTB; MO H3YYEHHIO
IUIABJICHUS, UCIIAPEHUS U KOHJEHCALMU, KUIEHWsI BOJBL, —
cpaBHMBaTh BUbl Temionepenaun; KIIJ pa3nuunbix mammH
U MEXAaHW3MOB; —YCTaHABJIMBATHh 3aBUCHUMOCTb MEXIY
MacCoOd Teja M KOJMYECTBOM TEIUIOTHI;, 3aBUCUMOCTD




npolecca MiaBjIeHus OT TEMIIEPATYPhI TeJla; —PACCUUTHIBATH
KOJIMYECTBO TEIUIOTHI, HEOOXOAMMOE i HarpeBaHUs Teja
WM BBIACISIEMOE UM IPU OXJIAXKIACHUHU, BBIACIISIIOLIEECS MPU
KpUCTATU3AIlMU, HEOOXOIMMOEe [UIsi TPEBpAIICHHUS B Tap
YKUJKOCTH JII000H Macchl; —IpPUMEHSTh 3HAHUS K PEIICHHUIO
3a/1a4; —oOMpPEJesITh U CPAaBHUBATh KOJUYECTBO TEIUIOTHI,
OTJaHHOE TOpsAYeld BOJOH W TOJYYEHHOE XOJIOJHOH MpH
TEIIO0OOMEHE; —OIMpeAeNITh YACIbHYIO TEIIOEMKOCTh
BEIIECTBA M CpPaBHHMBATh €€ C TAOJMYHBIM 3HAYCHUEM; —
M3MEPSTh BIAKHOCTh BO3yXa; —IIPEJICTABIATh PE3YJIbTAThI
OTMBITOB B BHJE TaOJMI, —aHAIW3UPOBATh TMPUYHUHBI
MOTPEIIHOCTe W3MEpeHHil; —paboTaTh B TpYIIIE;

BBICTYIIATh C JIOKJIaJaMu, IEMOHCTPUPOBATH IPE3CHTAIIUU

DNEeKTpUYECKUe
SIBIICHHUSI
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—OOBACHATE: B3aUMOJICHCTBUE 3apsKEHHBIX TeN
U CYLIECTBOBAHME [IBYX POJIOB NIEKTPUUYECKUX 3apPsAI0B; OIBIT
Noddpe—Mumnnmkena; JEKTPU3ALHIO TEl pu
COIIPUKOCHOBEHUH;  00pa3oBaHHME  IOJIOXKUTEIBHBIX U
OTpHULATENbHBIX HOHOB;

YCTPOUCTBO CyXOro raJIbBAHUYECKOTO JJIEMEHTA;
O0COOEHHOCTH 3JIEKTPUUECKOT0 TOKA B METaJljlaX, Ha3HAUCHUE
HCTOYHMKA TOKA B JJIEKTPUYECKOM Lenu; TEIUIOBOE,
XMMHUYECKOE M MAarHUTHOE JEHCTBUS TOKA; CYLIECTBOBAHUE
IIPOBOJHUKOB, ITOJTYIIPOBOAHUKOB U IUIJIEKTPUKOB Ha OCHOBE
3HAHUW CTPOEHMSI AaToMa; 3aBUCUMOCTb HMHTEHCHUBHOCTH
JIEKTPUYECKOTO TOKAa OT 3apsja M BpPEMEHU; IIPUUUHY
BO3HUKHOBEHHUS CONPOTUBIICHUS; HAarpeBaHNE IIPOBOJIHUKOB C
TOKOM C TIO3ULIMHM MOJIEKYJISIDHOTO CTPOEHHUs BELIECTBA;
CHOCOObl ~ YBEIWYEHHS U yMEHbIICHUS €MKOCTH
KOHJICHCATOPa; HAa3HAYEHHE MCTOYHHUKOB JJIEKTPUYECKOTO
TOKa W KOHAECHCATOPOB B TEXHUKE; —aHAIU3HPOBATh
TaOJIMYHBIE JaHHbIE U TIpadUKd; TMPUYUHBI KOPOTKOTO
3aMbIKaHUS; —IIPOBOJIUTh UCCIIEI0BATENbCKUM 3KCIIEPUMEHT
10 B3aUMOJICHCTBUIO 3apsDKEHHBIX TeJl; —OOHapy>KUBaTh
HadJIEKTPU30BAHHBIC  TEJA, OJIEKTPUYECKOE  I0Jje; —
II0JIB30BATHCS AIEKTPOCKOIIOM, aMIIEPMETPOM, BOJIBTMETPOM,
peocTaToM; —OIpPEAEIATh U3MEHEHHUE CUJIBI, JEHCTBYIOLIEN
Ha 3apsDKEHHOE TEJIO0 NPU yNaleHUM W NpUOIMKEHUU €ro K
3apsOKEHHOMY Telly; ILIEHY JEJIEHUs ULIKaldbl aMIepMeTpa,
BOJIbTMETPA;

—JI0Ka3bIBaTh CYLIECTBOBAHUE 4acTull, MUMEIOLINX
HAMMEHBIINMN SJIEKTPUUECKUH 3apsii;

—YCTaHABJIMBAThH IEPEPACIIPENEICHHUE 3apsia IIPU IEPEXoe
€ro ¢ Had’JIEKTPU30BAHHOIO TeEJIa HAa HEHAdJIEKTPU30BAHHOE
IIPU  COIPUKOCHOBEHWH; 3aBUCHUMOCTb CHJIBI TOKa OT
HampsDKeHWS W CONPOTHUBJIEHHS MPOBOJHHUKA, pPabOTHI
ANEKTPUYECKOTO TOKA OT HAIIPSHKEHUS, CUIIBI TOKA U BPEMEHH,
HaInpspKeHUs OT pabOThI TOKA M CUJIBI TOKA;

—TIIpUBOANTH  TIPUMEpPHI:  NPUMEHEHUS  INPOBOJHUKOB,
MOJIYIIPOBOJTHUKOB M JHUPJIEKTPUKOB B TEXHHKE,
MIPaKTUYECKOIO0 IMPUMEHEHHUS IOJIYIPOBOJHUKOBOIO JHOAA;
HUCTOYHUKOB  DJIEKTPUYECKOTO  TOKA; XMMHYECKOTO H
TEIUIOBOTO  JEMCTBMSI  DJEKTPUUYECKOIO TOKA U HX




WCIIOJIB30BAaHUS B TEXHUKE; TPUMEHEHUS TIOCIE0BATEIBHOTO
Y MapajuIeIbHOTO COCIMHEHUS IPOBOIHUKOB;

—o000011aTh U JAenaTh BBIBOJABI O CHOCO0axX 3JEKTpPU3aALUU
T€JA; 3aBUCUMOCTH  CHJIbBI TOKa WM CONPOTHUBIICHUS
MIPOBOJIHMKOB; 3HAYEHUM CHJIBI TOKA, HANpPsDKEHUS U
COMPOTHUBIICHUS TPHU TMOCIEI0BATEILHOM U NapajljIeIbHOM
COCIUHEHUH TPOBOJHUKOB;, O paboTe ¥  MOIIHOCTHU
3JIEKTPUYECKOM JTAMITOYKH;

—PpacCcuuThIBaTh: CHIIYy TOKa, HaIpSIKEHUE, 3JIEKTPUUYECKOE
COMPOTHUBIICHUE; CUITy TOKa, HAMPSIXKEHUE U COMPOTUBIICHHUE
IIpY  TOCJIENOBATEIbHOM W MapajUIeIbHOM COEJIMHEHUHU
MPOBOJIHUKOB; PabOTy U MOIIHOCTH 3JIEKTPUUYECKOIO TOKa;
KOJIMYECTBO TEIUIOTHI, BBIAEISIEMOE IPOBOJHUKOM C TOKOM IO
3akoHy JDkoyns-JleHna; 3JIEKTPOEMKOCTh KOHAEHCATOpPa;
paboTy, KOTOpPYIO  COBEpIIaeT  JJIEKTPUYECKOoe  TOJe
KOHJICHCATOPa, JHEPTHI0 KOHJIEHCATOPa;

—BBIpaXaTh CWJIY TOKAa, HaNpsDKEHHWE B  Pa3jIMYHBIX
eAMHUIAX; IUHUIY MOIITHOCTH Yepe3 €IMHULIBI HATIPSIKEHUS
Y CUJIBI TOKa; paboTy Toka B Br*u; kBr*y;

—CTPOUTH I'paUK 3aBUCUMOCTHU CHJIBI TOKA OT HaIPsDKEHUS,
—KJIacCU(UIMPOBATH HUCTOUYHUKHU DJIEKTPUUYECKOTO TOKa;
JEHCTBUS AIIEKTPUUYECKOTO TOKA; IEKTPUIECKHUE MPUOOPHI 10
MOTPEOJIIEMON MU MOIIIHOCTH; JIAMITOYKH, TIPUMEHSIEMbIC Ha
MPaKTHUKE;

—pa3nuyaTth 3aMKHYTYI0 M Pa30OMKHYTYIO JJIEKTPHUYECKHUE
LENH; JaMIbl 10 NPUHLIUNY ACHCTBUS, UCIOJIb3yEMbIE IS
OCBEIICHUS, IPEIOXPAHUTETTN B COBPEMEHHBIX MPUOOpax;
—MHCCIIEI0BAaTh 3aBUCUMOCTb COMPOTUBIIEHUS IPOBOJHHUKA OT
€ro JUIMHBI, TUIOMIATU TOTEPEYHOTO CEYEHUsS W MaTepuaia
MIPOBO/IHHKA;

—YepPTUTh CXEMBI SJIEKTPUUECKOH TIETH;

—Cco0HpaTh MMEKTPUIECKYIO 1EMb;

—M3MEPATH CUJTy TOKA Ha Pa3IMYHBIX y4acTKax IeTu;
—aHaJIU3UPOBATh PE3yAbTAThl OMBITOB U IpadUKH;
—TI0JIb30BaThCSl  aMIIEPMETPOM, BOJILTMETPOM; PEOCTATOM
JUISL PEryJIMpPOBAHMS CUJIBl TOKAa B LENU; —U3MEPITh
COTPOTHUBIIEHWE MPOBOJHUKA TMPU TOMOIIUA aMIlepMeTpa H
BOJIbTMETPA; MOIIHOCTh U paboOTy TOKa B JIaMIle, HCIONb3YS
aMIIepMETpP, BOJIBTMETP, Yachl; —IIPEICTABIATh PE3yIbTaThI
W3MepeHuil B Buae Tabmuil; —o0001aTh U eJaTh BBIBOJIBI O
3aBUCHMOCTH CHJIBI TOKA M COMPOTHUBJICHUSI TIPOBOTHUKOB; —
paboTaTh B TpYIIe; —BBICTYNATh C JOKJIAJOM WIH CIYyIIaTh
JOKJIa/1bI, TTIOATOTOBJICHHBIC C UCIIOJIb30BAHUEM MPE3CHTAIINH:
«ctopuss  pa3BUTUA  DJIEKTPUUECKOTO  OCBEIICHUS»,
«/Mcronp30BaHuE TETUIOBOTO JIEUCTBHS IJIEKTPUUECKOTO TOKA
B YCTpPOICTBE TEIUTUI] U UHKYOaTOpoB», «McTopus co3manus
KOHJIeHcaTopay, «[I[puMeHeHre aKKyMYIISITOPOBY; U3TOTOBUTH
JeHICHCKYI0 OaHKY

DJIEKTPOMAarHUTHbBIE
SIBJICHUS

—BBbBIABIATE  CBSA3b  MEXIY  DJIIEKTPUYECKUM  TOKOM
U MarHUTHBIM T0JIEM; —OOBSACHATH: CBSI3b HAIPABICHUSA
MarHuTHBIX JIMHUM MarHUTHOTO MOJISl TOKAa C HalpaBlIEHUEM
TOKA B IPOBOAHMKE, YCTPOMCTBO  3JIEKTPOMArHuTa;




BO3HUKHOBEHNE MAarHUTHBIX Oypb, HaMarHW4YMBAHUE JKEJIE3a;
B3aUMO/JICIICTBUE IIOJIIOCOB MAarHUTOB; IMPUHIMI JEHCTBUS
JIEKTPOJBUraTeNs U 00JaCTH €ro NPUMEHEHUs; —IIPUBOIUTD
IIPUMEPBI MarHMTHBIX SIBJICHUH, UCIIOJIb30BaHUS
JIEKTPOMAarHUTOB B TEXHUKE U ObITY; —YCTaHABIMBATh CBA3b
MEX/1y CYLIECTBOBAHUEM 3JIEKTPUUECKOTO TOKA U MAarHUTHBIM
II0JIEM, CXOJCTBO MEKIY KaTyIIKOM C TOKOM M MarHUTHOU
CTpeNKoi; —0000IaTh U A€NaTh BBIBOABI O PACIOIOKEHUH
MarHMTHBIX ~ CTPEJIOK BOKPYr IIPOBOJHHKA C  TOKOM,
0 B3aMMOJICHCTBMM  MAarHuTOB;  —Ha3bIBaTb  CHOCOOBI
YCUJICHUSI MarHUTHOTO JEWUCTBHSA KaTyIIKH C TOKOM;
[I0JIy4aTh KapTUHbl MAarHUTHOIO IIOJISI IOJIOCOBOTO U
IyrooOpa3HOro  MarHuTOB; —ONKCHIBaTh  OIBITBl IO
HaMarHMYMBaHUIO BEIIECTB; —IIEPEUUCIIATh MPEUMYIIECTBA
JIEKTPOABUraTeNIed II0 CPAaBHEHHIO C TEIUIOBBIMH; —
NPUMEHATh 3HAHMS K PELIEHUI0 3ajady; —coOupaTh
UIEKTPUUYECKUI JIBUTATENIb MOCTOSIHHOTO TOKa (Ha MOJAEIH);
—OIpeesITh OCHOBHBIE JIETAIM JIEKTPUUECKOI0 JABUTaTENsSA
IIOCTOSIHHOT'O TOKa; —paboTaTh B rpynne

CBETOBBIE SIBJICHUS

—Habntogate npsIMONMHENHOE pacnpoCTpaHEHUE CBETa,

OTpaK€HHE CBETa, IPEJOMJICHHE CBeTa; —OOBACHATDH
oOpa3oBaHHe TE€HU M MOJYTEHU; BOCHPUATHE H300pakeHUs
IJ1Ia30M  4YeJIOBEKa;  —IIPOBOJUTH  HCCIEI0BATEIbCKHMA

SKCIEPUMEHT 10 MOJYYCHUI0O TEHH U TOJYyTEHHU; IO
M3YYCHHIO 3aBHCHMOCTH yrjia OTpPaXeHHsl CBeTa OT YyIia
MajJieHus; 10 TPEJIOMJICHUIO CBETa TMPU TEpexoie Jiyda
W3 BO3/lyXa B BOAy; —o0000maTh M JelaTh BBIBOJBI O
pacrpoCTpaHEHUH CBETAa, OTPAXKEHUU U MPEITOMIICHHH CBETA,
00pa3oBaHNM T€HU U MOJTYTEHHU;

—YCTaHABJIMBATH CBSI3b MEXKIY JBIOKeHHEM 3emud, JIyHBI U
ConHIla ¥ BO3HUKHOBEHHEM JIYHHBIX U COJTHEUHBIX 3aTMEHUH;
MEXy JBI)KCHHEM 3€MIIH U €€ HAaKJIOHOM CO CMEHOM BpeMeH
rojia ¢ UCIOJIb30BAaHUEM PHUCYHKA YYEOHHKA;

—mHaxoauTh [lomsapHyro 3Be3ny B co3Be3auu  bosbiioit
Menseauiipl;

—OMpeIeNsITh MOJIOKEHUE TUIAHET, WCIOJNb3Yys MOJBUKHYIO
KapTy 3BE3JHOTO Heba; Kakas W3 JIBYX JIMH3 C Pa3HBIMHU
(hOKYCHBIMU PAaCCTOSTHUSIMH JTA€T OOJIbIIIEe YBEIHUCHUE;
—TIIPUMEHATh 3aKOH OTPAKEHUS CBETa TPU TOCTPOSCHUU
M300paKeHUs B TNIOCKOM 3epKalie;

—CTPOUTh HW300pPAKEHHE TOYKH B IUIOCKOM 3E€pKaje;
MU300pakeHus, JaBaeMble  JIMH30M (paccenBaroIei,
cobuparorieit) s ciaydaeB: F >d; 2F<d; F<d<2F;
n300pakeHue B oroarnmapare;

—paboTaTh C TEKCTOM y4eOHHKA;

—pasnu4arth JIMH3Bl 1O BHEIIHEMY BHIY, MHUMOE U
NeHCTBUTENBHOE U300paKEHUS;

—TIPUMEHSTH 3HAHUS K PEUICHHUIO 3a]1a4;

—u3MepATh (OKYCHOE PACCTOSHHE W ONTHYECKYIO CHITY
JIVH3BI,

—aHaJU3upoBaTh  MOJyYEHHbIE TPU TOMOUIM  JIUH3BI
M300paXeHMs], NIeNaTh BBIBOJBI, MPEACTABISATh PE3yIbTaT B




BU/JI€ TaOJINIL;

—paboTaTh B rpymnrie;

—BBICTYNIATh C JIOKJIQJaMH WM  CIyIIaTh JOKJIAJbl,
MOATOTOBJICHHBIC C HCIIOJB30BAHUCM IPC3CHTALIUU: <<O‘IKI/I,
IaTbHO30PKOCTh M ONM30pykocTh»,  «CoBpeMeHHbIE
onTUYecKue mpubopsl: (oToanmapar, MUKPOCKOI, TEJIECKOIL,
IPUMEHEHHE B TEXHUKE, UCTOPUS X PA3BUTHUSI»

9 ksacc (68 yacos, 2

yaca HelelI0)

3aKOHBI IBUKCHUA U
B3aUMOJICHCTBUS
TEN
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—OOBICHAT, (PU3NYECKUIA CMBICI TIOHATHA: MTIHOBEHHAas
CKOpPOCTb, YCKOPEHHUE;

—Ha0I0AaTh U ONHUCKHIBATH MPSMOJIUHEHHOE U paBHOMEPHOE
JBUKEHHUE TEJEKKU C KaleJIbHULEH; JABUKEHUE MAasTHHUKA B
JIBYX CUCTEMax OTCUETa, OJJHA U3 KOTOPBIX CBS3aHA C 3€MJICH,
a Jipyras c JEHTOH, JBUXKYIIeHCcs paBHOMEPHO OTHOCUTEIBHO
3eMJIM; MaJIeHHEe OJHUX U TeX JKE€ Tel B BO3AyXe U B
pa3peKEeHHOM MIPOCTPAHCTBE; OIBITHI, CBUJIETEIbCTBYIOLIUE O
COCTOSIHUM HEBECOMOCTH TEII;

—Ha0II0IaTh U OOBSACHATH MOJIET MOJICTH PAKETHI,
—O000CHOBBIBaTh BO3MOKHOCTH 3aMEHBI TElla €r0 MOJIEIbI0
— MaTepUAIIbHON TOUKOW — JJIsl ONIMCAHUS JBUKECHUS;
—IMpPUBOJUTh  NOPUMEPbI, B  KOTOPBIX  KOOPAHUHATY
JBUKYIIEToCcsl Tena B Jit0OOM MOMEHT BPEMEHHM MOKHO
ONpeNeanTh, 3Hasg €ro HayalbHYK KOOpDJAUHATY U
COBEpPIIEHHOE MM 32 JaHHBI NPOMEXYTOK BpPEMEHU
nepeMenieHue, ¢ Helb3sd ONpPEeAeNuTb, €CIH  BMECTO
IepeMenIeHus 3aaH MPONACHHBIM IIyTh; PABHOYCKOPEHHOTO
JNBUKEHUS, MPSAMOIMHEHHOT0 M KPUBOJIMHENHOTO JIBHXKEHUS
TeJN, 3aMKHYTOH CHUCTEMBl Tel; HPUMEPHI, MOSICHSIOLINE
OTHOCUTENBHOCTh JBUKEHUS, MPOSIBICHUS WHEPUUU; —
omnpeAensiTh  MOAYJIM U MPOEKIHH  BEKTOPOB  Ha

KOOpD/JMHATHYI0  OCb;, —3alMChiBaTh ypaBHEHUE  JUIA
oTpesieNIeHUs] KOOPJIMHATHI JIBHKYILErocs Tejla B BEKTOPHOU
U cKamigpHOW (¢opme; —3amuchiBaTh (QOPMYJNBL  JUIS

HaXOXJICHHUS TMPOEKIMH W MOIYJIS BEKTOpa TIEepEeMENICHHS
TeNa; JUId BBIYUCIEHHS KOOPAMHATBI JIBHXKYIIErocs Tela
B JII00OM 3aJaHHBIE MOMEHT BPEMEHHM; JUIS OIpeneTIeHUs
YCKOpPEHUsI B BEKTOPHOM BHJE U B BHJE MNPOEKUUH Ha
BBIODaHHYIO OCh; Ul pacyeTra CHIIBI TPEHHs CKOJBKEHUS,
paboTbl  cwibl, paboOTBl CHUJI  TSDKECTH M YHOPYrocCTH,
MOTEHIIMATFHON JSHEPrHM TMOMHATOTO Haa 3eMiiedl Tena,
MOTEHIIMAILHON SHEPTUU CXKATOM MPY>KUHBI; —3alKChIBATh B
BUJe (OpMYJIbl: BTOpON M TpeTuil 3akoHbl HbloTOHA, 3aKoH
BCEMHPHOTO TATOTEHMs, 3aKOH ['yka, 3aKOH COXpaHEHHs
UMIYJIbCa, 3aKOH COXpPAaHEHHsS MEXaHWYeCKOH JHEpruu; —
JIOKa3bIBaTh PABEHCTBO MOAYNS BEKTOpa IepeMelICHHs
MPOIGHHOMY TIYTH U TUIOIIAAH TIOJ TPAaPUKOM CKOPOCTH;, —
CTpOUTH TIpaUKU 3aBHCUMOCTH VX = VX(t); —TI0 rpaduky
3aBUCUMOCTH VX(t) oOmpenensTh CKOPOCTh B 3aJaHHBIN
MOMEHT BpEMEHH; —CpaBHMBATh TPAEKTOpUHU, MYTH,
NepEMEILEHNs, CKOPOCTH MAasTHUKA B yKa3aHHbBIX CHUCTEMax
OTCYeTa; —/IeJaTh BBIBOJ O JIBMIKCHUU TeN C OJMHAKOBBIM
YCKOPEHUEM NP AECHCTBUHM HA HUX TOJBKO CHUJIbI TSDKECTH; —




OIIPEIETIAT POMEXKYTOK BpPEMEHH oT Havana
PaBHOYCKOPEHHOTO JIBWKCHHS IIApUKa 10 €ro OCTaHOBKH,
YCKOPEHHE ABHMKCHUS IIApUKa U €r0 MIHOBEHHYIO CKOPOCTb
nepes  yrapoM O HOWIHHAP, —U3MEpATh YCKOpEHHE
CBOOOZHOTO  TajeHUs;  —IIPEACTaBIATh  PE3YJIBTAThI
M3MEPEHUN M BBIYMCICHUI B BHJE TaOIUI U TpadUKOB;, —
paboTath B rpyIine

Mexannueckue
KOJIEOaHUA M BOJIHEL.
3ByK
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—OmnpenensaTs KouedaTenbHOe ABHKEHHE 110 €0 MPU3HAKaM;
—TIpUBOAUTh MPHUMEPHl KOJeOaHUU, MOJE3HBIX M BPEIHBIX
IIPOSIBJICHUN PE30HAHCA W IIyTH YCTPaHEHMsI IOCJIEIHUX,
HWCTOYHUKOB 3BYKa; —OMNUCHIBATh JUHAMHKY CBOOOJHBIX
Kone0aHUi TMPYXKMHHOTO M MaTeMaTHYECKOTO MAasTHUKOB,
MEXaHu3M 00pa3oBaHUS BOJIH; —3alUChIBaTh (GOpMYITy
B3aMMOCBSI3U IE€PUOJA U YacTOThl KOJI€OaHMI; B3aMMOCBSA3U
BEJIMYUH, XapaKTEPU3YIOIINX YIPYTUe BOIHBI; —OOBICHSITH:
NpPUYMHY 3aTyXaHWs CBOOOJHBIX KoJeOaHWl; B YeM
3aKJIIOYAeTCsl SBJICHHE PE30HAHCA; HAONIOJAaeMbIl OMBIT IO
BO30YXKJEHUIO KOJeOaHWH OJHOrO KaMepTOHAa 3BYKOM,
UCIyCKaeMbIM JIPYTUM KaMEpPTOHOM TaKOW >K€ 4YacTOTHI,
[IOYEMY B ra3zax CKOPOCTb 3ByKa BO3pAacTaeT C MOBBILIEHHEM
TEMIEpaTypbl; —Ha3blBaTh:  YCJIOBHE  CYIIECTBOBAHMUS
He3aTyXalwlux  KojebaHui;  (u3nueckue  BEIUYUHBI,
XapaKTepU3yIOIMe YIpPyrue BOJHBI; JMANa3oH 4YacToT
3BYKOBBIX BOJIH;

—pa3nuy4aTh MOMEePEYHbIE U MPOJIOJIbHBIE BOJIHBL;
—TIPUBOANTE OOOCHOBAHMS TOTO, YTO 3BYK SIBIISIETCS
MIPOJOJIBHON BOJHOM;

—BBIIBUTaTh  TUMOTE3Bl:  OTHOCHTEIBHO  3aBUCHUMOCTH
BBICOTBI TOHA OT YaCTOThI, & TPOMKOCTH — OT aMILIMTY]IbI
KojeOaHUi MCTOYHMKA 3BYKa; O 3aBUCUMOCTH CKOPOCTH
3BYKa OT CBOMCTB CpeJibl U OT €€ TeMIIepaTyphl;

—IIPUMEHSTh 3HAHUS K PEUICHUIO 3a71ay;

—IIPOBO/IUTh 9KCHEPUMEHTAIbHOE WCCIIEJOBAHHE
3aBUCHMOCTH IepHoJa KoieOaHul MPYyKUHHOTO MasiTHUKA OT
muk;

—MU3MEPSTh KECTKOCTh NPY>KUHBI;

—TIpOBOJUTh  HCCIIEJIOBAHUS  3aBUCUMOCTU  IEpHOja
(vacToTbl) KOJI€OaHUH MasiTHUKA OT JUIMHBI €r0 HUTH;
—TIPEJICTABIATh PE3YJbTAaThl W3MEPEHWH W BBIYMCICHHUHA B
BHIIE TAOJIHIL;

—paboTaTh B rpyIIe;

—CJIymaTh OTYET O pe3yNbTaTaX BBIMOJIHEHUS 3aJaHUs-
npoekra  «OnpeneneHue  KaueCTBEHHOM  3aBUCHMOCTH
nepuosa KonebaHWH  MaTeMaTHYeCKOro MasTHUKAa  OT
YCKOpPEHUs: CBOOOAHOTO MaJACHUSI;

—CHymarh J0KIaa «YJIbTPa3ByK M MH(PA3BYK B IMPHUPO/IE,
TEXHUKE W MEIUIIMHE», 3aJaBaTh BOMPOCHI W MPHHAMATH
y4JacTue B 00CYKJIEHUH TEMbI

3J'ICKTpOMaFHI/ITHOe
II0JIC

17

—I[CJ'I&TL BBIBOABI O 3aMKHYTOCTU MArHUTHBIX JUHHA U 00
oca0JIEHUH TTOJIS C YAAJICHUEM OT IMPOBOAHHUKOB C TOKOM;,

—Ha6JIIOl[aTb U OINUCBIBATH OIbITHI, MMOATBCPKAAIONINC
IIOSIBJICHHUEC SJICKTPUYCCKOT'O IOJIA npu N3MCHCHHUHU




MarHMTHOTI'O TIOJISl, U JIEJIaTh BBIBOJBL,

—Ha0MI0aTh: B3aMMOACHUCTBUE ATIOMUHHUEBBIX KOJEI C
MarHuToM, SIBJIEHUE CaMOMHIYKLUH; OIBIT 110 U3IIyYEHUIO U
puemMy 3JIEKTPOMAarHUTHBIX BOJIH; CBOOOTHBIE
JIEKTPOMAarHUTHbIE KoJeOaHUsl B KOJIEOATEIbHOM KOHTYPE;
pasioxeHue 0enoro CBeTa B CHEKTP MPHU €ro MPOXOXKIACHUH
CKBO3b IPU3MY U I0JIly4yeHHE OEJIoro CBeTa MyTeM CI0XKEHUs
CHEKTPaJbHBIX LBETOB C IIOMOIUBIO JIMH3bI;, CIUIOLIHOW
U JIMHEWYaTbl€ CIIEKTPHI UCITYCKaHUS;

—hopMynupoBaTh NMpaBUJIO NMPABOW PYKU AJIS COJCHOMJA,
paBUiIO OypaBuKKa, mpasuio JleHua;

—OIpeAeIATh  HAIPABJICHHE  JJIEKTPUYECKOTO TOKa B
IIPOBOJHMKAX M HAlpaBICHUE JIMHUNA MAarHUTHOTO IIOJIS;
HaIlpaBJICHUE CWJIbI, JEHCTBYIOIEH Ha JIEKTPUUYECKUN 3aps,
JOBWOKYLIMICST B MarHMTHOM II0J€, 3HAaK 3apsga |
HaIlpaBJICHUE ABUKCHUS YaCTULIBL;

—3anuceiBaTth (OpMYJIy B3aMMOCBSI3M MOJYJS BEKTOpa
MAarHMTHOM MHAYKIIMM MAarHUTHOIO IOJIA ¢ MOAYJieM Cuibl F,
NCHCTBYIONEH Ha TMPOBOJHUK JUTMHOW |, pacroyioKeHHBIH
NEPIEHIUKYJIAPHO JIMHUAM MarHMTHOM MHIYKLUHU, U CHJIOU
ToKa | B IpOBOHUKE;

—OIUCBIBATh  3aBUCUMOCTb  MAarHMTHOIO  IIOTOKAa  OT
MHJIYKIMA MAarHUTHOTO IIOJI, IPOHHU3BIBAIOIIETO IUIOLIA/b
KOHTypa, U OT €r0 OpUEHTAlMU 10 OTHOLIEHUIO K JIMHUAM
MarHuTHOM  MHIYKLUHH;, PA3IU4Msl MEXKIAY  BHUXPEBBIM
JJEKTPUYECKUM M DJIEKTPOCTATUYECKUM  IMOJIAMHU; —
NPUMEHATh TNpaBuio OypaBuMKa, MpPaBWIO JIEBOM PYKH;
IpaBuiIo JIeHIa U mpaBUiIO MPaBOM PYKH UL ONPENCIICHUS
HalpaBJIeHUsT WHAYKIMOHHOTO TOKAa; —paccKa3blBaTh 00
YCTPOMCTBE U MPUHIUIIE JEHCTBUS IeHepaTopa MEPEMEHHOIO
TOKAa; O HA3HAYEHWHU, YCTPOWCTBE W MPHUHIUIIEC ACHCTBUS
TpaHchopmaTropau ero  NPUMEHEHUH; 0  IpUHLUIIAX
paguocCBsI3u U TEIEBUICHUS; —Ha3bIBaTh CIOoCO0bI
YMEHBIICHUS MOTEPhb DIEKTPOIHEPIUU IIpU I€pelaye ee Ha
OoJbIINe paccrosiHus, pa3InyHbIe JINAIIa30HbI
JIEKTPOMArHUTHBIX BOJIH, YCJIOBHSI 00pa30BaHMsI CIJIOUIHBIX
U JIMHEW4YaThIX CIEKTPOB  HUCIYCKAHUS; —OOBSACHATh
U3JIy4CHHUE U TOIJIOLIEHUE CBETAa aTOMaMU U IIPOUCXOXKICHUE
JIMHEWYAThIX CHEKTPOB Ha OCHOBE IOCTyaaToB bopa; —
IIPOBOJUTH MCCIIEAOBATEIbCKUM DKCIEPUMEHT 110 U3YYEHHUIO
SBJICHUSI DJIEKTPOMAarHUTHOW WHIYKLHH;, —AaHAIN3UPOBATh
pe3yabTaThl SKCIIEPUMEHTA U JAeJaTh BBIBOJABI; —paboTaTh B
rpymrne; —cIylaTh JoKjIaasl «Pa3BUTHE CPeiCTB U CIIOCOOOB
nepegayd MHQGOpMAIMKM Ha JaleKHe PACCTOSHUS C JPEBHUX
BPEMEH M JI0 HalIUX AHE», «MeToJ CIEeKTPaJIbHOIO aHAIN3a
U €ro IPUMEHEHHUE B HAYKE U TEXHUKE

Crpoenne aroma u
aTOMHOTO si/ipa
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—OnwuceiBaTh: onbITEl  Pe3epdopna 1o  oOHApYKEHUIO
CIIO)KHOTO COCTaBa pAJAMOAKTUBHOTO W3Iy4eHUS U TO
WCCIICZIOBAaHUIO C TIOMOIIBIO PACcCeSHUS O-YACTHI[ CTPOCHHSI
aToMa; TPOIeCC JENICHUs sApa aroMa ypaHa, —OOBSICHSITH
CYTh 3aKOHOB COXPaHEHHS MacCOBOTO YHCIa W 3apsja IpH
PalMOAKTUBHBIX NPEBPALICHUIX; —OOBICHATh (U3NUECKUI




CMBICI TIOHSTHI: DHEpPrus CBs3M, Je(deKT macc, IenHas

peakuus, KpUTHYECKas Mmacca, —IPUMEHATh 3aKOHBI
COXPAaHEHHs MacCOBOTO 4YHMCJIAa M 3apsja Ipu  3allch
YPaBHEHUN  SJCPHBIX peakUuil; —Ha3bIBaTb  YCJIIOBHS

IIPOTEKAHUs YIPaBJIIEMON LIETTHOM peakuuy, IPEeUMyLIeCTBa
u HEIOCTaTKU ADC nepen JIpYTUMH BHJIaMU
JNEKTPOCTAHLIMK, YCJIOBHsS IPOTEKAHUA  TEPMOSACPHOU
peakuuu; —Ha3bIBaTh ¢busnyeckue BEJIMYMHBI:
MIOTJIOIIEHHAs 1032 M3Iy4eHus, Kod(pQUIMEHT KauecTBa,
SKBHMBAJICHTHAs /103a, NEPUOJ IOJIypaclajga; —paccKa3blBaTh
0 Ha3HAYEHUH SICPHOTO PEaKTOopa Ha MEIUICHHBIX HEUTPOHAX,
€ro YCTpOWCTBE M IPUHLMUIIEC JIEUCTBUSA; —IIPUBOIUTH
IIPUMEPBI TEPMOSIACPHBIX PEAKLMI; —IIPUMEHITh 3HAHUSA K
PELICHUIO 3azay; —MU3MEPSIThH MOILIHOCTb J103bl
paavalMOHHOTO ¢oHa  HO3UMETPOM;  —CpaBHMBATH
MOJYYCHHBIH pPe3yJNbTaT C HAuOOJBIIMM JOMYCTUMBIM JUIS
YeJI0BEKA 3HAYCHHUEM;

—CTpPOUTH rpauK 3aBUCUMOCTH MOIITHOCTH JI03bI H3ITy4SHHS
IIPOJYKTOB paciajia paJjoHa OT BPEMEHU;

—OIIEHHBAaTh MO TpaguKy NEpuo] MoJypachaaa MpOAyKTOB
pacrnaja pajaoHa;

—IIPEJICTABIATh PE3yIbTaThl U3MEPEHUN B BUJIE TAOJIHUILL;
—paboTaTh B IPYIIIIE;

—caymaTh aokiuaj «HeratuBHoe BO3IEHCTBUE paguanuyu Ha
KMBBIC OPTaHU3MBI M CITOCOOBI 3aIITUTHI OT HEE)

Crpoenue ul|bS —Habmogate  cnaiinel  unm Qororpaguu  HeOECHBIX
HBOJIIOLUS 00BEKTOB;
Bcenennon —Ha3bIBaTh TPYNIbl 00BEKTOB, BXoAsmuMX B CoONHEUHYIO

cCUCTeMY; IpUYUHBI 00pa3zoBaHus nsaTeH Ha CoHIIE;
—TMpPUBOIUTH TMPUMEPHI U3MEHEHMsI BUA 3BE3JHOTO Heba B
TE€YEHUE CYTOK;

—CpaBHUBATH IJIAHETHI 3€MHOM TPYMIIbI; IIAHETHI-TUTAHTHI;
—aHanu3upoBath ¢ororpaduu WM CHAWIBI  TUIAHET,
(dhoTorpaduu COMHEUHON KOPOHBI M 0Opa30BaHUI B HEH;
—onuckBath (otorpadun Manbix Ten CONHEYHONH CHCTEMBI,
TP MOJENM HecTauuoHapHOW BceneHHOM, mpennoKeHHbIe
®puaMaHoM;

—OOBSICHITh (UBNYECKUE TPOIECCHl, MPOUCXOJSAIINE B
Heagpax ComHma W 3Be3l; B YeM  TPOSIBISIETCS
HECTAlMOHAPHOCTh BceneHnnou;

—3aIMChIBaTh 3aK0H Xa001I1a;

—JI€MOHCTPUPOBATh MIpe3eHTaIHH, y4acTBOBATh
B 00CY)KJICHUY TIPE3CHTAIINNA

Ob6o061matoniee 1 — MOBTOPSITh OCHOBHBIE 3aKOHBI (DU3HKHU;

MIOBTOpEHHE —rotoButbesa kK ' MA no ¢pusuke;

— TMpPUMEHSTHh IMOJyYEHHbIE€ 3HAHUSA K PELICHUIO 3a/aay
pa3HOro YpOBHS

C=RU, O=IBOY rumHasusa r.
Cbi3paHu, CN=Ha3apeHko
>KaHHa VropeBHa,
E=gymn_szr@samara.edu.r
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