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Paboyaa nporpamma no ¢pusmke gna 10-11 knacca cocTaBneHa B COOTBETCTBUM:

- ®epepanbHbIM rocyAapcTBEHHbIM 06pa3oBaTe/IbHbIM CTAaHAAPTOM OCHOBHOTO 0bLwero o6pa3oBaHus;

- OcHoBHOW oOb6pasoBaTenbHon nporpammont MBOY «lvmHasma mm. M. M. BaxutoBa r.ByMHcKa
Pecnybnnkn TaTtapcTaH»;

- YyebHbIMm nnaHom MBOY «lvmHasua mm. M. M. BaxutoBasa r.bymHcka Pecnyb6aunkmn TatapctaH» Ha
2019-2020 yuebHbiit rog;

- Mnucbma MOuMHPoccmn 28.10.2015r. Ne 08-1786 «O paboumnx nporpammax y4ebHbIx npeameTos»

YyebHO-meToguUeCcKnii KoMmnaekr

1. A. B. F'paues B. A. MNoroxes A. M. Caneukuit . KO. bokos. ®u3mka. 10 Knacc. MockBa «BeHTaHa _-
lpad», 2019.

2. Msakuwes . A. b. b. byxosues. B. M. YapyruH. ®usumka. 11 knacc. - M.: «[pocseweHune»., 2014,
3.  A.MN. PoimkeBuny «C60pHMK 3aaa4. Pusmka 10-11».-M.: [jpoda, 2012.

4, C60pHMK 3aga4 no ¢um3mnke 10-11 kn./cocr. I.H. CtenaHoBa.- M.: MNpocseleHne, 2003.

MnaHupyemble pesynbratbl ocBoeHnAa COO no pusuke

BbINyCKHUK HayuuTcA:

e cobntogatb NpaBmia 6€30MacHOCTU M OXPaHbl TPyAa Npu paboTe ¢ y4ebHbIM 1 1abopaTOpPHbLIM
obopynoBaHuem;

® MOHMMaTb CMbIC1 OCHOBHbIX PU3NYECKUX TEPMUHOB: PU3MYECKoe TeNno, pusnyeckoe ABNEHMUE,
dur3myeckan BeNNYMHa, eANHULbI U3MEPEHUS;

® pacnosHaBaTb Npobaembl, KOTOPble MOMHO PeWwunTb Npu nomowm OGU3NYECKUX MeToA0B;
aHaNM3MpoBaTb OTAEe/IbHble 3Tanbl NPOBEAEHWUSA MUCCNeA0BaHWMN W UHTEPNPEeTUPOBATb pPe3yabTaTbl
Habnto4EeHMI M ONbITOB;

® CTaBWUTb OMbITbl NO UCCNEAO0BAHUIO GUBNYECKUX ABNEHUIA UAU GU3MYECKUX CBOMCTB Ten 6e3
MCMONb30BaHUA MPAMbIX M3MEpPeHM; npu 3Tom dopmynuposBaTb npobnemy/3agady ydebHoOro
3KCrnepMmeHTa; cobupaTb YCTAaHOBKY M3 npeasiokeHHoro obopyaoBaHWs; NpPOBOAUTbL OMbIT U
dopmynnpoBaTb BbIBOAbI.

MpumeyaHue. Mpu npoBeaeHUM UcCnefoBaHUA PU3MUYECKUX ABNEHUI N3MepUTENbHbIE NPUBOPLI
MCNONb3YIOTCA NINMWb KaK AAaTYNKU M3MepPeHUs OOUBUYECKMX BENMYMH. 3anucu MNOKasaHWM MNpsamMbIX
M3MepPEeHMn B 3TOM Cnyyae He TpebyeTcs.

® MOHWMaTb PO/ib IKCNEPUMEHTA B MNOSIYY4EHUM HAYYHON MHDOPMaALLUNUK;

® MPOBOAUTb MpPSAMble M3MEPEHUS PUIMYECKUX BENNYMH: BPEMS, PacCTOAHME, macca Tena,
o0b6bem, cuna, TemnepaTtypa, atmochepHoe AaBNeHME, BNAXKHOCTb BO3A4yXa, HanpsXKeHue, cuia ToKa; npu
3TOM BbI6BMpPaTb ONTUMAJIbHBLIM CNOCOO WM3MEPEHWUs U UCNONb30BaTb MNpocTeilne MeToAbl OLEHKMU
norpewwHocTen USMepPEHUN.

® MPOBOAUTb UCCNEAOBaHME 3aBUCMMOCTEN PUIMYECKUX BEIMYMH C UCMONb30BAHMEM NPAMbIX
N3MEpPEHUN: MPU STOM KOHCTPYMPOBATb YCTAaHOBKY, PUKCMPOBATb pPe3ybTaTbl NOy4EHHON 3aBUCUMOCTH
dU3MYECKUX BEIMYMH B BUAE Tabauu 1 rpaduKoB, AenaTb BbIBOAbI NO pe3y/bTaTaM UCCNea0BaHUS;

® MPOBOAUTb KOCBEHHble M3MePeHUs GU3UYECKUX BEAMUYUH: MPU BbINOJHEHUM U3MEPEHUN
cobupaTb aKCNepMMEHTaNbHYH YCTaHOBKY, C/ieysA NPEeAIONKEHHON UHCTPYKUUM, BbIMUCNATb 3HAYEHUe
BE/IMYMHbI M aHANM3MPOBATb NOIYYEHHbIE PE3Y/bTaTbl C YYETOM 334aHHOM TOYHOCTU U3MEPEHUIA;

® aHa/M3MpoBaTb CUTyaUMU MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa, Y3HaBaTb B HUX
NPOABNEHNE W3YYEHHbIX U3UYECKUX SABNEHUNA WUAN 3aKOHOMEPHOCTEM U MPUMEHATb MMeloLmeca
3HAHUA AN5 UX OO BACHEHUS;

® MOHMMaTb NPUHUMNBbI AENACTBMA MalUMH, NPUOBOPOB U TEXHUYECKMX YCTPOMCTB, YC/IOBUA WX
6e30nacHOro Mcnos1b30BaHMA B NOBCEAHEBHON }KU3HU;



® 1ICN0/Ib30BaTb MPU  BbIMNONHEHUM YYEOHbIX 33a4ay HayyHO-MOMYASAPHYH AuTepatypy o
dU3NYECKUX ABNEHUSAX, CNPABOYHbIE MaTepuabl, pecypcbl MHTEpPHET.

BbInyCKHUK Moay4um 603MOXHOCMb Hay4YUMmMbCA:

® 0C03HABAMb UEHHOCMb  HAY4YHbIX uccnedosaHull, posab uU3UKU 8  pacliupeHuU
npedcmasneHull 06 OKpyHarowem mupe U ee 8Kaa0 8 yayvYuleHUe Ka4ecmea HCU3HU,

® UCM0b308aMb MPUEeMbl MOCMPOEHUA u3udeckux moodesael, Moucka U GopMyaupPosKU
dokazamesnbCme 8bI0BUHYMbIX 2urnomes U meopemu4eckKux 86180008 HA OCHOBE 3SMIIUPUYECKU
YCMAHOB/EHHbIX haKmMos;

® (CPABHUBAMb MOYHOCMb U3MEPEHUA (U3UYECKUX 8eAUYUH M0 8eau4UHe UX OmHocumesnbHol
noepewHocmu npu nposedeHuu rnPamMmsix usmepeHul;

® CamMocmosamesbHO MPo8ooUMb KOCBEHHbIEe U3MepPeHUSA U Uccnedo8aHUsA u3uYecKux eenuyuH
C UCM0Ab308AHUEM Pa3/UYHbIX Crocobos U3MepeHUs GuU3UYecKux eenu4yuH, ebibupams cpedcmea
uUsmMepeHus ¢ y4emom Heobxodumoli mo4yHocmu u3mepeHull, o0b6oCHo8biIBamMb 8blboOp criocoba
usmepeHus, a0eksamHoao rnocmassneHHol 3a0aye, MPosooUMb OUEHKY 00CMOo8epHOCMU M0ayYeHHbIX
pe3ysbmamos;

® BOCMPUHUMAOMSb  UHGOPMAUU  (PU3UYECKO20  COOEePMH(aHUA 8  HAy4HO-NonyasapHol
aAumepamype u cpedcmeax Maccosoli UHGPOPMAuUU, KPUMUYECKU OyeHuUsamo osay4YeHHyo
UHGOPpMayuro, aHAAU3UPYA ee CoO0epHaHue U OaHHbIe 06 UCMOYHUKe UHGOpMayuu;

e c030a8amb cobcmeeHHble NUCbMeHHble U YCMHble CO0bWeHUa O (u3U4YecKux A6/A1eHUAX Ha
OCHOBE HECKO/IbKUX UCMOYHUKO8 UHMOPpMayuu, COonposoXoams ebicmyrnaeHue npeseHmauuel,
y4umelgas 0cobeHHoCMu ayoumopuu C8epCMHUKOS.

MexaHuyeckue AsneHus

BbINYCKHUK Hay4yuTCA:

® pacnosHaBaTb MexaHUYecKMe ABNEHMA U OODBACHATL Ha OCHOBE MWMEIOLWMXCA 3HaHUM
OCHOBHble CBOMCTBA WM YCNOBMA MNPOTEKAHMA ITUX ABNEHWN: PaBHOMEPHOE W HepaBHOMEpHoe
ABUXKEHMe, pPaBHOMEPHOEe W pPaBHOYCKOPEHHOE MPAMOAMHENHOEe ABUXEeHWe, OTHOCUTENbHOCTb
MEXaHWYeCcKoro ABUXKeHUA, cBobogHoe najeHWe Ten, PaBHOMEPHOE [ABUXKEHWE MO OKPYKHOCTH,
MHepuMA, B3aMMOAEWUCTBME Ten, PeaKTUBHOe ABWXKEeHWe, nepefaya AaBNeHWUA TBEPAbIMWU Tenamm,
XKUAKOCTAMM U razamn, atmochepHoe AaBaeHue, naaBaHWe Tes, paBHOBECUE TBEPAbIX Tes, UMEHO LLUX
3aKpen/ieHHY OCb BPaLeHUs, KonebaTeNbHOE ABUKEHME, PE30HAHC, BOJIHOBOE ABUMXKEHME (3BYK);

® OnMuUCbiBaTb M3y4YeHHble CBOWMCTBA Te/N M MeXaHUYeCKne ABAEHUA, ucnonbsya odusmyeckue
BE/IMUYMHDLI: NYTb, NepemeLleHNe, CKOPOCTb, YCKOpPeHUe, nepunog obpalleHuna, macca Tena, NAOTHOCTb
BELLECTBA, CMNA (CMNa TAXKECTU, CUAA YNPYTOCTU, CUA TPEHUA), AaBNEHNE, UMMNYAbC TeNa, KNHEeTUYEeCKas
SHeprua, nNoTEeHUMANbHAA 3Heprua, MexaHuyeckasa paboTa, MexaHuyeckaa MowHocTb, KN4 npwu
coBeplweHnn paboTbl C NCNONAb30BAaHMEM MPOCTOrO0 MEXaHW3Ma, CMNA TPEHWUA, aMmnNAnTy4a, Nnepuoa u
yactota KonebaHuW, ANMHA BOIHbI M CKOPOCTb €e PacnpoCTpaHeHuA; NpU ONUCAHUM NpPaABUIbHO
TPaKTOBaTb PU3NYECKUI CMbICA UCMONb3YEMbIX BEIMYMH, MX OBO3HAYEHUA U efUHULbBI U3MEPEHUA,
HaxoauTb GOpMynbl, CBA3bIBAOWME LAHHYIO (GU3MYECKYIO BENWYMHY C APYTMMWU  BEAUYUHAMM,
BbIYMCNATb 3HAYEHUE GU3NYECKOWN BENNYMHDI;

® aHa/U3MpPOBaTb CBOMCTBA T/, MEXAaHMYECKME ABNEHUA M NPOLECChl, MCNONb3ya dU3nyeckue
3aKOHbI: 3aKOH COXPaHEHWA 3SHEpPrnu, 3aKOH BCEMMUPHOro TAFOTEHWUA, MPUHLMN CYNneprnosnuuLmn cun
(HaxoxpeHue paBHogencTeytowen cunol), |, 1l n 11l 3aKoHbl HbIOTOHA, 3aKOH COXPaAHEHUA MMMYbCa,
3aKoH lyKa, 3aKoH lackana, 3akoH Apxumena; Npyu 3TOM pas3nnyaTb CIOBECHYIO GOPMYNMPOBKY 3aKOHa
N ero matemaTmyecKoe BblparKeHue;

® pas3/in4aTb OCHOBHbIE MPU3HAKU WM3YyYEeHHbIX GU3NYECKMX MOAENei: MaTepuanbHAa TOUKa,
nHepuunaabHaa cMcTema OTCHeTa;

® pewaTtb 33a4ayn, WUCNONb3ya OU3MYECKMe 3aKOHbl (3aKOH COXPAaHEHWMA 3SHEPrnu, 3aKoH
BCEMMUPHOrO TArOTeHMA, NpuHUMn cynepnosnunm cun, |, Il n 11l 3akoHbl HblOTOHA, 3aKOH coxpaHeHuA
MMNyNbca, 3aKoH [yKa, 3aKoH [lackans, 3akoH Apxumena) U Gopmynbl, CBasbiBalowme dUNYecKme
BE/IMUYMHDLI (NYTb, CKOPOCTb, YCKOPEHWE, Macca Tena, NJOTHOCTb BELWECTBA, CUAa, AaBEeHMEe, UMMYAbC
Tena, KWUHeTMYecKaa 3SHeprusa, NOTEeHUMaANbHAA 3SHEpPrua, MexaHuyeckaa paboTa, MexaHuYeckas



MolLHocTb, KM npocToro mexaHusma, cuia TPEHUSA CKONbKEHUA, KOIPPULMEHT TPEHUA, amMnNauTyaa,
nepuog 1 4yactota KosnebaHuin, ANMHA BOJIHbI M CKOPOCTb €e PacnpoCTPaHEeHUs): Ha OCHOBE aHanu3a
YC/I0BUA 3a[a4M 3anNnCbiBaTb KPAaTKOE YCN0BUE, BblAENATb GMU3MUYECKME BEIUUUHDI, 3aKOHbI U POpMYbl,
HeobxoaMMmble ANA ee pelleHns, NPOBOANTb PacyeTbl U OLEHMBATb PeaNbHOCTb MNOJIyYEHHOro 3HaYeHUS
dU3NYECKOM BEINYNHDI.

BbInyCKHUK Moay4um 603MOXHOCMb HAy4YUMmMbCA:

® UCM0/63080Mb 3HAHUA O MEXAHUYECKUX ABAEHUAX 8 NoscedHe8Hol #U3HU 0718 obecrneyeHus
bezonacHocmu rnpu obpawieHuu ¢ npubopamu U MmexHuU4YecKkumMu ycmpolicmeamu, 0758 COXPAHEeHUSs
300p08bA U COOAOOEHUS HOPM 3KO/A02UYECKO20 MoBeOeHUS 6 OKpyxcarowel cpede; npusodume
npumepsl MPAKMUYECKO20 UCMO0/b308AHUA (u3uYecKUX 3HAHUU O MexaHUYecKux AesIeHUAX U
busuyeckux 30KOHAX; [pumMepsbl  UCM0MAb308AHUA  B80300HOBAAEMbIX  UCMOYHUKO8  3Hepa2uu;
3K0s102UMECKUX Nocaedcmauli ucci1e008aHUA KOCMUYECKO20 MPOoCmMpPaHCmMs;

®  pPA3AUYAMSb 2PAHUYbLI MPUMEHUMOCMU (hU3UYECKUX 30KOHO8, MOHUMameb sceobujuli xapakmep
byHOameHManbHbIX 30KOHO8 (3aKOH COXPAHEHUA MeXaHUYeCcKoU sHepauu, 30KOH COXPAHeHUsA UMIY/b6Ca,
30KOH 8CEMUPHO20 MA20MEHUA) U 02PAHUYEeHHOCMb UCM0Ab6308AHUA YACMHbIX 30KOHO8 (3aKOH [yKa,
Apxumeoa u 0p.);

® HaX00UMb dOEKBAMHYO NpedsoxceHHoU 3adaye pu3UYecKyro Mooesb, paspewams
npobsemy KaK HO OCHOB8e UMeroWUXCa 3HaHUU Mo MexaHuKe C UCMoab308aHUEM MamemMamu4yecKozo
annapama, mak u npu rnomowju Memooos OUeHKU.

Tennosble ABneHUnA

BbINYCKHUK HayumTcA:

® pacnosHaBaTb Ten/oBble fABAEHMA M 0OBACHATb HAa 6ase MMELWMXCA 3HAHWI OCHOBHblE
CBOWCTBA UM YC/IOBUA NPOTEKAHUA 3TUX ABNEHUN: Anddy3na, nameHeHne obbema Ten npu HarpeBaHUm
(oxnaxpeHun), 60nblIaA CHMMAEMOCTb ra30B, Mafafd CHMMAEMOCTb MKUAKOCTEW W TBepAbIX Ten;
TennoBOe paBHOBECUE, UCMAPEHUEe, KOHAEHCAUMsA, NAaBAeHUe, KPUCTAaNAU3aUMNA, KUNEHNE, BNAXKHOCTb
BO34yXa, pas/nyHble Ccnocobbl Tennonepegayn (TeNNONPOBOAHOCTb, KOHBEKUMA, W3Ny4YeHue),
arperaTtHble COCTOAHMA BeLLEeCTBa, MOTNOLWEHNE SHEPTMM NPU UCNAPEHUWN KUAKOCTU U BblaeNeHne ee
NP KOHAEHcauMM napa, 3aBUCUMOCTb TEMNEepPaTypPbl KUNEHUA OT AaBNEHUSA;

® ONuCbiBaTb W3y4YeHHble CBOWCTBA TeN W TennoBble ABAEHMA, UCNONb3ya GuU3NYEcKue
BE/IMYMHDBI: KO/NIMYECTBO TeNnnoTbl, BHYTPEHHAA 3Heprus, TemnepaTtypa, YyAenbHas TenJ0eMKOCTb
BELLeCTBa, yAeNbHAA TenaoTa NNaBAeHWUA, yaenbHas TennoTa napoobpas3oBaHuA, yAenbHas TensaoTta
CropaHus TonnauBa, KO3hOUUMEHT NONE3HOro AeWcTBMA TEnnoBOro ABuratens; npu  ONuMCcaHuu
NPaBUbHO TPAKTOBaTb OU3NYECKUM CMbIC UCMONb3YEeMbIX BENMYMH, MX 0BO3HaYyeHUa U eaAnHULbI
M3MepeHna, HaxoauTb GOpPMyAbl, CBA3bIBalOWME [aHHYH GUM3MYECKYHD BEIMYMHY C  APYTMMMK
BE/IMYMHAMM, BbIYUCNATb 3HAYEHME PU3NYECKON BEINYUHDI;

® aHa/nu3MpoBaTb CBOWCTBA Tesn, TENNOBble ABNEHMA M MPOLLECCbl, WMCMNO/b3yAs OCHOBHbIE
NOIOKEHWNA aTOMHO-MONEKY/IAPHOr0 y4eHMA O CTPOEHUM BELLECTBA U 3aKOH COXPAHEHWUS SHEPruu;

® pas/inyaTb OCHOBHbIE MPU3HAKU U3YYEHHbIX PUINYECKMX MOoAaeNen CTPOeHMA Trasos,
KUAKOCTEN U TBEPAbIX TeN;

® MPUBOAUTL MPUMEpPbI MPAKTUYECKOr0 WMCNONAb30BaHUSA GU3MYECKMX 3HAHWIM O TenoBbIX
ABNEHUAX;

e pewaTb 33Za4n, UCMOJb3ysA 3aKOH COXPAHEHWUSA SHEPIMKU B TEMI0BbIX Npoueccax U Gopmybl,
cBA3blBaoWMEe GU3NYECKME BENMYMHBI (KOIMYECTBO Ten/oTbl, TeMNnepaTypa, yAe/lbHaa Ten10eMKoCTb
BeLlLeCTBa, yAe/ibHaaA TenaoTa NAaBAeHuA, yaenbHas TennoTa napoobpasoBaHuA, yaenbHaa TensaoTa
CcropaHus TOnAMBa, Ko3pPULUMEHT MONE3HOro AENCTBMA TEMNJ0BOro ABWUraTess): Ha OCHOBE aHa/u3a
YC/IOBUA 3a4a4M 3anNnCbiBaTb KPAaTKOE YCNOBUE, BblAeNATb GMU3MYECKME BEIUUUHDI, 3aKOHbI U popMYbl,
HeobxoaMMmble ANA ee pelleHns, NPOBOAUTb PaCYeTbl U OLEHMBATb PEaNIbHOCTb NOYYEHHOTO 3HAYEHUSA
dU3nYEeCKOoM BENNYNHDI.

BbInyCKHUK Noay4um 603MOXHOCMb HAy4YUmMbCA:

® UCMo/ab308aMb 3HAHUA O MErsoB8bIX AB8/EHUAX 8 Nos8cedOHesHOolU HU3HU 04 obecrieyeHus
bezonacHocmu npu obpaweHuu ¢ npubopamu U MexHU4Yeckumu ycmpolicmeamu, 08 COXPAHeHUs
300posbA U c0ba00eHUA HOPM 3KOs102U4ecKo20 MosedeHuUs 8 OKpywarowel cpede; npusodums



npumepbl 3Kos02u4eckux nocaedcmeuli pabomel 0sueamesneli BHYMpPeHHe20 C20PAHUS, Mersa08bIX U
2udpoanekmpocmaryull;

®  pA3aU4AMb 2PAHUYbI MTPUMEHUMOCMU (hU3UYECKUX 30KOHO8, NOHUMame eceobuwjuli xapakmep
(hyHOaMeHMAsnbHbIX (U3UYECKUX 30KOHO8 (30KOH COXPAHEeHUS 3Hepauu 8 mers08biX MpPoyeccax) u
02PAHUYEeHHOCM®b UCM0Ab6308AHUA YACMHbIX 30KOHO8;

® Hax00UmMb AOEKBAMHY0 npedsoxceHHolU 3adauye pu3UYecKyro Mooesnsb, paspewams
npobsemy Kak HQ OCHOB8e UMEeWUXCA 3HAHUU O menaosbiXx ABAEHUAX C UCM0aAb308aHUEM
mMamemamu4ecKo20 annapama, mak u npu noMmouyu Memooos OyeHKU.

dNeKTpUYeCcKMe U MarHUTHble ABNEeHUA

BbINYCKHMK HayuyuTca:

® pAcno3HaBaTb 3/1EKTPOMArHUTHble ABNEHUA U O0OBACHATbL Ha OCHOBE MMEKLWMXCA 3HAHUMN
OCHOBHble CBOWMCTBA WM YCNOBWUA MPOTEKAHMA 3TUX ABNEHWUI: 3NeKTpuU3auma Ten, B3aumoaencreune
3apALO0B, 3NEKTPUYECKMA TOK U ero Aenctema (TennoBoe, XMMMYEeCKOoe, MarHUTHOE), B3auMOZeNCcTBme
MarHuToB, 3N1EKTPOMarHMTHaA MHAYKUMA, AEACTBME MarHUMTHOroO NOAs Ha NPOBOAHMK C TOKOM M Ha
ABVKYLLYIOCA 3aPAXEHHYI0 YacTuLy, ALENACTBME 3/N1EeKTPUYECKOro MNONA Ha 3apsXKEeHHYI 4actuuy,
3NEeKTPOMArHUTHbIE BOJIHbI, MPAMOJIMHEHOE PACNPOCTPAHEHME CBETa, OTPaKeHWe W npesomaeHue
CBeTa, Aucnepcus ceeTa.

® COCTaBNATb CXEMbl 3NEeKTPUYECKUX Ueneln C nocnegoBaTeNbHbiM M NapaniesibHbiM
coegMHEHWEM 3/1eMEHTOB, pPa3/NINyan yYCcNoBHble 00603HAYEeHMA 3/NeMEHTOB 3NEKTPUYECKUX Lenem
(MCTOYHMK TOKa, KNHOY, PE3UCTOP, PEOCTAT, TAMMNOYKa, aMnepmMeTp, BOSbTMETP).

® 1ICN0/1Ib30BaTb OMTMYECKME CXEMbl ANA MOCTPOEHMA M306pa’KeHW B MJIOCKOM 3epKane U
cobupatoLen nmHse.

® OMuCbiBaTb M3yYeHHble CBOMCTBA Te/ U 3/IEKTPOMArHUTHbIE IBAEHUA, UCNONb3yA dU3NYEcKme
BE/IMYMHDBI: 3INEKTPUYECKMI 3apAgd, CUAa  TOKa, INEeKTPUYECKOe HamnpsaXKeHue, 31eKTpuyecKkoe
ConpoTUBNEHME, yAeNIbHOe CONPOTUBAEHNE BeLLeCTBa, paboTa 3NeKTPUYECKOro Nons, MOWHOCTb TOKa,
$OKYCHOE paccToAHMEe M ONTUYEeCKaa CUAa ZINH3bI, CKOPOCTb 3/IEKTPOMArHUTHbIX BOMH, AJIMHA BO/IHbI U
YyacToTa CBeTa; NMPW OMNUCAHMM BEPHO TPaKTOBaTb GU3MYECKUI CMbICA UCMNONb3YEMbIX BEAUYUH, WUX
0603HayeHMA M eaAuHMUUbI M3MepeHuAa; HaxoAuTb GOpMyAnbl, CBA3bIBAlOWME [AAHHY GU3MYECKYHO
BE/IMYMHY C APYTMMU BEANYNHAMM.

® aHa/M3MpoBaTb CBOMCTBA TeN, 3/NEKTPOMArHUTHbIE SABJAEHUA M Npouecchl, WCNOoNb3yA
dur3MYECKME 3aKOHbI: 3aKOH COXPaHEHMA 3/1IEKTPUYECKOro 3apasa, 3akoH Oma A4nAa yyacTKka Lenu, 3aKoH
Oxoyna-JleHua, 3aKOH NPAMOJIMHEMHOrO PacnpoOCTPaHEeHMA CBeTa, 3aKOH OTPa*KeHMA CBeTa, 3aKOH
npesomMNeHua CBeTa; NPM 3TOM Pas/InYaTb CNOBECHY0 POPMY/IMPOBKY 3aKOHA M ero matemaTuyeckoe
BblparkeHue.

® MpMBOAUTL  MPUMEPbI  MPAKTUYECKOr0  UCMNONb30BaHWSA  GM3MYECKMX  3HAHWM O
3NEeKTPOMArHUTHbIX ABNEHUAX

e pewaTb 3agayu, ucnonb3ya oGuUsMYecKMe 3aKoHbl (3akoH Oma Ana y4vacTKa uenu, 3aKOoH
Oxoyna-JleHua, 3aKOH NPAMOJIMHEMHOrO pPacnpoCTpaHeHMA CBeTa, 3aKOH OTPa*KeHWs CBeTa, 3aKOH
npenomneHua ceeta) n Gopmynbl, cBA3biBatoWMe GU3IMYECKUE BENUUYMHBI (CMNA TOKA, INEKTpUYEcKoe
HanpsAXeHne, 3/1eKTPUYECKOe COMPOTUBAEHWE, YyAe/lbHOe CONpoTUBAEHME BelwecTBa, paboTa
3NEeKTPUYECKOro Mo/A, MOLLHOCTb TOKa, GOKYCHOE PacCTosHME WM OMNTMYECKaa CUaa JIMH3bl, CKOPOCTb
3NEeKTPOMArHUTHbIX BOJIH, A/MHA BOJIHbI M YacToTa cBeTa, ¢GOpPMy/abl pacyeTa 3NEKTPUYECKOro
CONPOTUBNEHMA MPU MOCNeA0BaTE/IbHOM U MapanfeNbHOM COoeAMHEHUM NPOBOAHWMKOB): HA OCHOBE
aHaNM3a yCNOBUA 3aZa4M 3anucbiBaTb KPaTKoe yCa0BUE, BblAeNAaATb GU3UYECKME BEIMUYUHDBI, 3aKOHbI U
dopmynbl, HeobxogMmble ANs ee peleHns, NPOBOAUTL PACcYeTbl U OLEHMBATb PeasbHOCTb MNOYYEHHOIO
3HauyeHUA GU3NYECKOM BENNYNHDI.

BbInyCcKHUK Noay4um 603MOXHOCMb HAy4YUmMbCAa:

® UCMoab308aMb 3HAHUS 06 3/1eKMPOMA2HUMHbIX fA8/eHUAX 8 08ce0He8HOU MU3HU 078
obecneyeHua 6e3onacHocmu npu obpaweHuu ¢ npubopamu U mexHuvyeckumu ycmpolicmseamu, 00
coxpaHeHus 300poebs U Cco0ba00eHUs HOPM 3KOM02U4EeCKo20 nosedeHUA 8 OKpyxarouwel cpede;
npusoouUMb npumepsl 87AUAHUA 31EKMPOMA2HUMHbIX U3/1y4YeHUll Ha #U8ble 0p2aHU3MbI;

®  pAa3aU4aMb 2PAHUYbI MPUMEHUMOCMU (hU3UYECKUX 30KOHO8, NoOHUMame eceobuwjuli xapakmep



(pyHOAMeHMAs1bHbIX 30KOHO8 (3GKOH COXPAHEHUsA 3/7eKmpu4yecKko2o 3apAada) U 02paHUYeHHOCMb
UCrnosnb308aHUA YACMHbIX 30KOHO8 (3aKOH OMa 0718 y4acmKa Yenu, 3aKoH [xcoyns-/leHya u op.);

® UCM0b308AMb MPUEeMbl MOCMPOEHUA ¢u3udeckux modeqael, MOUCKa U GopmMynuposKU
dokazamenbcme 8bIOBUHYMbIX 2UNome3 U meopemu4eckux 86180008 HA OCHOBE 3MIMIUPUYECKU
YCMaHoB8/EHHbIX haKkmos;

® Hax00UmMb aO0EK8AMHYO npedsaoxceHHol 3adaye u3uYeckyro Mooesb, paspeuiams
npobaemy Kak HG OCHOBE UMEKWUXCA 3HaHUU 06 31eKmpPoMa2HUMHbIX AB/EHUAX C UCM0Ab3080HUEM
mMamemamu4ecKo20 annapama, mak u npu noMmouyu Memooos OyeHKU.

KsaHToBasa ¢pusmka. ®usmka atoma n aToMHOro agpa.

BbINYCKHUK HayuuTca:

® pacno3HaBaTb KBAaHTOBble ABNEHUA N OOBACHATb HA OCHOBE MMEIOLLMXCA 3HAHUA OCHOBHbIE
CBOWCTBA UM YCNOBUA NPOTEKAHWUA STUX ABNEHWUIN: eCTeECTBEHHAA N UCKYCCTBEHHAA PAaANOAKTUBHOCTD, O
, B- W y-n3ny4eHua, BOSHUKHOBEHME IMHENYATOrO CNEKTPa U3/Ty4eHMA aTOMa;

® ONMuCbiBaTb M3YYEHHble KBAHTOBblE SABJAEHWUA, UCMOAb3yA (U3MYECKME BENYMHbLI: MACCOBOE
4yucno, 3apAaLoBOE YMUCIO, Nepuos nosaypacnaga, dHeprns (GOTOHOB; MPU OMUCAHUM NPABUIBLHO
TPAKTOBaTb PU3MYECKUI CMbICA UCMNOb3yEMbIX BEAMYMH, UX 0BO3HAYeHMA U eAMHULI U3MEpPEeHUs;
HaxoauTb GOpPMy.bl, CBA3bIBAOWME [AHHYIO GU3MYECKYIO BEAWYUHY C  APYTMMU  BEAUYUHAMM,
BbIYNCNATb 3Ha4YeHMe GU3NYECKOWN BENUYNHDI;

® QHaNM3MPOBATb KBAHTOBbIE AB/MEHMA, UCMONb3YA (U3MYECKME 3aKOHbl M MOCTYyNaTbl: 3aKOH
COXPaHEHWA SHEePTUN, 3aKOH COXPAHEHMA 3IEKTPUYECKOrO 3apAaa, 3aKOH COXPAaHEHUA MacCoBOro YMCAa,
3aKOHOMEPHOCTU W3/ly4eHUA W MOT/IOWEHMA CBETa aTOMOM, MpM 3STOM pPa3nMyaTbh CAOBECHYHO
bGOPMYNNPOBKY 3aKOHA M €0 MaTeMaTUYECKOE BblPaXKEHUE;

® PAa3/M4YaTb OCHOBHbIE NPU3HAKKU NAAHETAPHON MOLENN aTOMA, HYK/IOHHON MoAeNn aTOMHOro
A4pa;

® NpuMBOAUTbL NpPUMeEpPbl MPOABAEHWA B MPUPOAE U MPAKTUYECKOTO  WUCMOAb30BaHMUA
PaAMOAKTUBHOCTU, ALEPHbIX U TEPMOAAEPHBIX PEAKUMI, CNEKTPANIbHOIO aHaNM3a.

BbinycKHUK M0osy4um 603MOXCHOCMb HAYYUMbCA:

® UCM0/s16308aMb 10/1y4eHHbIEe 3HAHUA 8 N0BCEOHEBHOU H(U3HU rnpu obpaweHuu ¢ npubopamu u
mexHuU4ecKumMu ycmpolcmeamu (c4emuyuK UOHU3UPYOWUX Yacmuy, O0o3umemp), 014 COXPAHEHUA
300p08bA U cob1t00eHUs HOPM 3K002U4YeCKo20 nosedeHus 8 okpyxaroweli cpede;

® COOMHOCUMb 3Hep2uto C8A3U AMOMHbIX A0ep ¢ 0edheKmom Maccol;

® [1pusodUMb puMepsbl BAUAHUA PAGUOAKMUBHbLIX U3ayYyeHull Ha Husble Op2aHU3MbI;
MOHUMamMb NpUHYUN delicmausa 0o3uMempa u pasauvyams ycao08usA e20 UCMOoNb308AHUA;

® [IOHUMaMb 3KOs102U4ecKue MpobaemMsl, B0O3HUKAKOWUE MpuU UCMO0MAb308AHUU AMOMHbIX
anekmpocmaHyull, U nymu peweHua amux npobaem, nepcrekmussl UCMO/b308AHUA YNpasanaemoz0
mepmosadepHo20 cuHmMesd.

dnemeHTbl aCTPOHOMUMU

BbINyCKHUK HayuuTcA:

® yKa3blBaTb Ha3BaHWA NaaHeT CONHEYHOWN CUCTEMBI; Pa3/1IM4aTb OCHOBHbIE MPU3HAKMU CYyTOYHOIO
BpaLLeHuA 3Be34HOro Heba, aAsuxkeHUs JlyHbl, CONHUA M NNAHET OTHOCUTENbHO 3BE34;

® MOHMMATb PA3/INUYNA MEXKAY FEe/IMOLLEHTPUYECKOM U FEOLLEHTPUYECKOM CUCTEMAaMN MUPa;

BbinycKHUK M0osy4um 603MOXCHOCMb HAy4YUMbCA:

® yKa3bleamb obwue ceolicmea u omau4ua naaHem 3eMHoU epynnel U naaHemM-2Uu2aHMOs;
masnbix men ConHevyHol cucmemsl U 6oabWUX NMAAHEM,; 10a16308aMbCA Kapmoli 38e30H020 Heba npu
HabnrwoeHusax 386e30H020 Heba;

® pA3/7U4aMb OCHOBHbIE XapPAKMePUCMUKU 38e30 (pa3mep, usem, memnepamypa) COOMHOCUMb
uysem 38e30bl ¢ ee memnepamypoli;

® pa3au4ame 2unomessbl 0 npoucxoxcoeHuu ConHeyHol cucmemel.

OCHOBHOE COAEPXAHUE yuebHOro npeamera.



(173 vaca, 3 u B Hegento, 10 knacc — 105 4y, 11 Knacc — 68
yacos)

®dusnKa n ecteCTBeHHOHaY4YHbIA METOZA NO3HAHUA NPUPOADI

®du3mka - PyHAameHTanbHaA HayKa O npupoge. MeToapl HAy4yHOro MUcCnefoBaHUA GU3NYECKUX
ABNeHnin. MopenupoBaHue OUBNYECKUX SABNEHUMA WU npoueccoB. PUIMYECKMA 3aKOH - TPaHuULpbI
npuMmeHnuMmoctTn. ®Pusmyeckne TEOpUM W NPUHUMN cooTBeTCTBMA. Ponb M mecto PU3MKM B
GOPMUPOBAHUM COBPEMEHHOM HAYYHOM KapTUHbI MWpPaA, B MPAKTUUYECKOW AeATesibHOCTU Noaen.
®dunsnKa n KynbTypa.

MexaHuKa

lPaHMLbl NPUMEHMMOCTM KNACCUYECKOM MEXaHMKU. BarkHellwmne KMHeMaTU4ecKme XapaKTepPUCTUKK -
nepemeLLeHme, CKOpocTb, ycKopeHne. OCHOBHbIe MOAENN TN U ABUKEHUN.

Bsanmopencteme Ten. 3akoHbl BcemupHoro taroteHus, lyka, cyxoro TpeHma. MHepumanbHaa cuctema
oTcyeTa. 3aKOHbl MeXaHMKKN HboTOHa.

MMnynbC maTepuanbHOM TOYKM U CUCTEMbIl. MI3meHeHWe W coxpaHeHue mmnynbca. Mcnonb3oBaHue
3aKOHOB MeXaHWKM Ana oObACHEHWA ABUMKEHMA HebecHbIx Ten UM ANA Pa3BUTUA KOCMUYECKMUX
nccnenoBaHun. MexaHnyeckaa sHeprma cucTembl Tel. 3aKOH COXPaHEeHMA MeXaHWYeCKOM 3Heprum.
Pabota cunbl.

PaBHOBecMe maTepranbHOM TOUKM U TBEPAOro Tena. Ycnosua pasHoBecna. MOMEHT cuibl.

PaBHOBecKe XNAKOCTU U rasa. [JBUXKEeHMEe KNOKOCTEN N ra3oB.

MexaHunyeckne konebaHua 1 BosHbl. MNpeBpalleHna sHeprun npu konebaHmAx. IHepPrusa BOHbI.
MonekynapHasa ¢pusmnka 1 TepmoanHaMmmKa

MonekynapHo-KuHeTuyeckaa Teopua (MKT) cTpoeHMA BewectBa W ee 3KCNEPUMEHTA/IbHbIE
[oKasaTenbcTBa. ABcontoTHaA TemnepaTypa Kak Mepa cpefHen KUMHETUYECKOW 3Hepruu TenioBOro
ABMXKeHMA vacTuy, Bewectsa. Mogenb maeanbHoro rasa. [laBneHue rasa. YpaBHeHMe COCTOAHMA
naeanbHoro rasa. YpasHeHne MeHaeneesa - KnanenpoHa.

ArperaTHble cOCTOAHUA BewecTBa. Moaenb CTPOEHMA XKUAKocTen.

BHyTpeHHAA 3Heprua. PaboTa u Tensonepegaya Kak cnocobbl M3MEHEHWA BHYTPEHHEN 3Hepruu.
MepBbli 3aKOH TepMoAMHAMUKKU. HeobpaTMmocTb TennoBbix npoueccos. [MpuHUMMbI  AencTBUA
TEeNN0BbIX MALLMH.

dneKTpogUHAMMKA

dneKkTpuyeckoe none. 3akoH KynoHa. HanpaxKeHHOCTb U NOTEeHLMaN 3NeKTPOCTaTUYECKOro NoNA.
MpoBOAHMKN, NONYNPOBOAHUKM U ANINEKTPUKU. KOHAEeHCcaTop. [OCTOAHHbBIN S3NEKTPUYECKUIA TOK.
dneKkTpoaBUKYLWan cmaa. 3akoH Oma gna NOAHOM Lenu.

ONeKTPUYECKMM TOK B NPOBOAHMKAX, SNEKTPOANTAX, MONYNPOBOAHMKAX, FAa3ax U BaKyymMe.
CBepxnpoBOANMOCTb.

NHAYKUMA MarHMTHOro nona. encrasme marHMTHOTO NOAA Ha NPOBOAHMK C TOKOM U ABUXKYLLYHOCA
3apAXeHHyto Yactmuy. Cuna Amnepa u cuna JlopeHua. MarHuMTHble CBOMCTBA BeLLeCTBa.

3aKOH 3N1EeKTPOMArHUTHOM MHAYKUMU. DNEeKTpOMarHuTHoe none. [lepemMeHHbIt TOK. fBneHue
CaMOVHAYKUMU. UHAYKTUBHOCTb. JHEPrua 3/1eKTPOMArHMTHOro NonA.

dneKTpomarHuTHbole Konebanua. KonebaTenbHbl KOHTYP.

ONeKTPOMarHuUTHble BOJIHbl. [lMana3oHbl 3N1EKTPOMArHUTHbLIX W3/IyYeHUA U UX NpPaKTUYecKoe
npUMeHeHue.

lfeomeTpuyeckan onTuKa. BonHoBble cBOMCTBA CBETa.

OCHOBbI CNeuranbHON TEOPUM OTHOCUTENIbHOCTHU

MHBapMaHTHOCTb MOAYNA CKOPOCTU cBeTa B Bakyyme. [pUHLNN OTHOCUTEIbBHOCTM DNHLITEMHA.

CBA3b Macchbl U 3Heprn ceoboaHOM YacTnLbl. IHepPrua nokos.

KsaHTOBasA ¢pusuka.

Mmnotesa M. [lnaHka. PoToaneKkTpuyeckmin adpodeKktT. PoToH. KopnyckynapHO-BONHOBOM Ayanunsm.
CooTHoLeHMe HeonpeaeneHHocTel eii3eHbepra.

MnaHeTapHaa moaenb atoma. OH6bACHEHME NMHENYATOro CMeKTpa BOAOPOAA HA OCHOBE KBAHTOBbIX



noctynatos bopa.

CoctaB M CTpoOeHWEe aTOMHOro AApa. JHeprua CBA3M ATOMHbIX Agep. Buabl pagmMoaKTUMBHBbIX
npeBpaLLeHnii aTOMHbIX A4ep.

3aKOH pagMoaKTMBHOTO pacnaja. AaepHole peakuuu. LienHaa peakuma geneHna agep.

dnemMeHTapHble YacTuubl. PyHAamMeHTaNbHbIE B3aMMOAENCTBUS.

CtpoeHue BceneHHoW

CoBpemeHHble MNpeacTaBNeHMA O NpoucxoxaeHun un ssontoumm ConHua u 3Be3a. Knaccuodumkauma
3Be3q. 3Be3abl U WUCTOMHUMKU MX 3dHepruun. lanaktuKka. lpeacraBneHnMe O CTPOEHUM U 3BOJIIOLUM
BceneHHom.

Cop,epmal-me no Knaccam n Tematnyeckoe pacnpeagesieHme martepuanad.
10 knacc (3 yaca B Heaento, Bcero 105 yacos)

MexaHuKa (464)
KuHemaTtuka (124)
lPaHMLbI NPUMEHUMOCTM KNACCUYECKOM MEXAaHWUKMN. BarKHeNLLMe KUHEMATUYECKME XapPaKTEPUCTUKMN —
nepemeLleHne, CKOpoCTb, YCKOPEHMe, LEeHTPOCTPeMUTE/IbHOE YCKOPEeHMe, YrN0oBasa CKOPOCTb, Nepnoa, u
YyacToTa BpalLeHma. OCHOBHble MoZenu Ten u asukeHui. NpeobpasosaHua Manunnes.
AvHamuka (154)
B3anmopaencteme Ten. 3akoHbl BcemupHoro taroteHus, Nyka, cyxoro TpeHus. CBoboaHoe nageHue. Bec
N HeBecomocCTb. MHepLManbHble U HEUMHEPUMANbHbIE cMCTeMa oTcHeTa. MpuHUMN OTHOCUTENBbHOCTH
lFannnesn. 3akoHbl MexaHWKM HblOTOHA. JMHaMWKa paBHOMEPHOTO ABUKEHUA MATEPUASIbBHOMN TOUKM MO
OKPYXKHOCTW.
3aKOHbI COXpaHeHUsa B MexaHuKe (12u)
MUmnynbc maTepuanbHOM TOUKN N cUCTEMbI. M3meHeHUe 1 coxpaHeHMe umnyabca. Micnonb3oBaHue
3aKOHOB MeXaHWKK anA 06bACHEeHMA ABUKEHNA HEOECHbIX Ten U AN Pa3BUTUA KOCMUYECKMX
nccnenoBaHun. LeHTp macc. [BurkeHne LeHTpa macc. MexaHn4yecKasa aHeprua CUCTEMbI TeN. 3aKOH
COXPaHEeHUA MexaHU4YecKkom aHeprun. PaboTa cuabl. MOLWHOCTb.
Cratuka (7u)
PaBHOBecMe maTepuanbHOM TOUKN N TBEPZOTO Tena. Ycnosma pasHosecua. [pocTble mexaHnamel. KM,
3aKOHbI TMAPO- U a3POCTATUKKU. 3aKoHbI Nackana, Apxumeaa. MomeHT cunbl. PaBHOBECKE UAKOCTU U
rasa. [JBuxeHune XnUOKOCTEN M ra3oB.
MoneKkynapHana ¢usmnKa u TepmoguHammiea (31u)
OCHOBbI MONIEKYIAPHO — KNHETUYECKOI TEOPpUM U TEPMOAUHAMUKM (174)
MoneKynspHo-KnHeTnyeckasa Teopuma (MKT) cTpoeHUs BewecTsa U ee SKCNepuMeHTaNbHble
OO0KasaTenbcTBa. AbCoNtoTHaA TeMnepaTypa Kak mepa cpegHen KWHETUYECKOM SHEPTUM TENIOBOTO
OBUXKEeHMA YacTuu, Bewectsa. Moaenb naeanbHoro rasa. JJasneHue rasa. YpaBHeHMe COCTOAHUA
naeanbHoro rasa. YpasHeHne MeHaeneesa—KnanenpoHa. PacnpegeneHne monekyn no CKOpOCTAM.
BHyTpeHHsAA aHeprus. PaboTa 1 Tennonepeaaya Kak cnocobbl U3MeHeHUA BHYTPeHHeN sHepruun. Mepsbii
3aKOH TepMOANHAMUKK. [TpUMeEHEHME NePBOro 3aKOHA TEPMOLMHAMMKM K N30MPOLLECCaAM.
TennoBble MmawuHbl. Bropoii 3aKoH TepmoanHamukm (54)
MpMHUMNbI 4ENCTBUA TENNOBbIX MalWH. BTopoi 3akoH TepmogmMHammnkn. HeobpatmmocTb NpoLeccos B
npupoae.
ArperaTHble cOCTOAHUA BewecTBa. PasoBble nepexoabl (10u)
ArperaTHble cOCTosiHUA BelwlecTBa. Pa3oBble nepexogbl. Mogenb CTpoeHMA KuaKocTen. HacbIWeHHbI
nap. BnaxHoctb. CTpyKTypa TBEpAbIX Ten.
dneKTpogmuHamuKa (19u)
dneKTpocTaTtuKa (19u)
dneKkTpnyeckoe nose. 3akoH KynoHa. 3aKoH coxpaHeHuA 3apAaaa. HanpAaxeHHOCTb M noTeHuman
3/IEKTPOCTAaTUYECKOro nona. NMpoBoAHUKKU, NOAYNPOBOAHMKN N OUINEKTPUKU. DNEKTPOCKONM.
dnekTpomeTp. KoHgeHcaTop. EMKOCTb NA0OCKOro KoHAaeHcaTopa.
MosTopeHue (7u)



MpumepHbIA NnepeyeHb NPAKTUYECKUX U 1abopaTopHbIX paboT

MpAamble usmepeHus:

n3mepeHne MrHOBEHHOW CKOPOCTU C UCMO/Ib30BAHNEM CEKYHAOMEPA UM KOMMbIOTEPA C AaTYMKAMU;
CpaBHeEHMEe Macc (Mo B3aMMOLENCTBUIO);U3MEPEHME CUT B MEXAHUKE; U3MEPEHME TEMNEPATYPbI
UAKOCTHBIMU U LMPOBLIMU TEPMOMETPAMM; OLLEHKA CU/1 B3AMMOAENCTBUA MOJIEKY (MeTO40M
OTpbiBa Kanesnb);

n3mepeHne TePMOANHAMMNYECKUX MapPaMeTpPOoB rasa; usmepeHune 3C UCTOYHUKA TOKa.

KocseHHble nsmepeHusa:

N3MepeHMEe YCKOPEHUA; U3MEPEHME YCKOPEeHMA cBOHOAHOIO NageHus; onpeaeneHne sHeprum u
MMMY/IbCa MO TOPMO3HOMY MYTU; U3MEPEHUNE YAENbHOM TENIOTbI NABNEHUA NbAa; U3MEepPeHNe
BHYTPEHHEro CONnpPOTUB/IEHUA UCTOYHMNKA TOKa;

HabnoaeHue asneHuin:

HabntoAeHMe BbIHYKAEHHbIX KOIe6aHWUIN U pe30HaHCa;

HabntoAeHMe MeXaHUYECKUX ABIEHUI B MHEPLMA/bHBIX U HEMHEPLMANbHBIX CUCTEMAX OTCYETa;
HabnoaeHve anddysun.

UcchepoBaHua:

nccnefoBaHMe PaBHOYCKOPEHHOrO ABUKEHMA C UCMNONb30BaHUEM 3N1EKTPOHHOIO CEKYHAOMEPA UK
KOMMblOTEPA C AaTYMKaMU; UCcCnenoBaHne ABUKEHMA Tena, bpoLleHHOro ropu3oHTaNbHO;
nccnefoBaHMe LEHTPabHOrO yaapa;

nccnefoBaHMe KayeHus LMANHAPA MO HAKNOHHOM NAOCKOCTU; CCAeaoBaHMe ABUKEHNA BPOYHOBCKOM
YacTuubl (no Tpekam MeppeHa); nccnesoBaHne M30NPOLLECCOB; UCCAEA0BaHME N30XOPHOIoO NPOLLEecca 1
oL,eHKa abCcontoTHOro Hyns;

nccnefoBaHMe OCTbIBaHUA BOAbl; UCCieA0BaHME HarpeBaHMA BOAbl HarpeBaTesnem HebonbLUoM
MOLLHOCTH.

MpoBepKa runoTes (B TOM Uncne UMeTCA HeBEPHbIe):

npw ABU»KeHUN BpycKa N0 HAKNOHHOM NNOCKOCTU Bpems nepemelleHuns Tem 6onblue, Yem 6onblue
macca bpycka;

npw ABUKeHUN BpycKa N0 HAKNOHHOM NNOCKOCTU CKOPOCTb MPAMO NPOMNOPLMOHaNbHa NyTw;

npw 3aTyxaHMm KonebaHMn amnanTyga o6paTHO NPONOPLMOHAIbHA BPEMEHMU;

KBaZpaT cpeaHero nepemelLeHma 6poyHOBCKOM YacTMLbl NPSIMO NPONOPLMOHANEH BPEMEHM
HabntoaeHua (no Tpekam MNeppeHa); CKOPOCTb OCTbIBAHUA BOAbI IMHENHO 3aBUCUT OT BPEMEHU
OCTbIBaHUA;

HanpAXeHWe Npu Nocnen0BaTe/IbHOM BKAKOYEHUN 1aMMOYKN M pe3MCcTopa He PaBHO Cymme
HanpAXeHWM Ha NaMMoYKe U pe3ncTope.

KoHcTpyupoBaHMe TeXHUYECKUX YCTPOMUCTB:

KOHCTPYMPOBaHME HAaKNOHHOM NNOCKOCTM € 3aAaHHbIM KIM/[; KOHCTPpYMpOBaHME pblYaKHbIX BECOB;
KOHCTPYMPOBaHME HAKIOHHOM NNOCKOCTU, MO KOTOPOM BPYCOK ABUMKETCA C 3a4aHHbIM YCKOPEHUEM.
NabopaTtopHblie paboThbi:

NabopaTtopHas pabota «OnpegeneHne ycKopeHUaA Tesa Npyu paBHOYCKOPEHHOM NPSMOAUHENHOM
ABUNKEHUN Y.

NabopaTtopHas pabota «OnpeneneHune BbICOTbl NOAbeMa Tena, 6POLIEHHOro BEPTUKA/IbHO BBEPXY.
NabopaTtopHas pabota «OLueHKa pazmepoB MOIEKY/1 MOTOPHOIrO Macna.

NabopaTtopHas paboTta «M3yyeHne 3aBUCUMOCTM MeXay AaBleHnem u ob6beMom rasa

npw NOCTOSIHHOM TemnepaType».

NabopaTtopHan paboTta « MamepeHMe OTHOCUTENBHOM BIAXKHOCTM BO34yXa».

NabopaTtopHas pabota «OnpegeneHne TemnepaTypbl NAaBAEHUSA 0/10Ba».



