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HHOACHUTEJBHASA 3AIIMCKA.

Pabouas nporpamma 1o ¢usuke st 7-9 KIaccoB OCHOBHOM IIKOJBI pa3padoTaHa B COOTBETCTBUU:

1. ®enepanpubiii 3akoH OT 29.12.2012 Ne 273-®3 (pen. ot 31.07.2020) «O6 obpa3oBanuu B
Poccutickoit deneparumy» (¢ u3M. U A0II., BeTym. B crty ¢ 01.09.2020).

2. Tlacmopr HamumoHanbHOTO mpoekTa «OOpazoBanue» (yTB. mpesuauymom CoBera mpu
[Ipe3unente PO no cTpaTrern4eckoMy pa3BUTHUIO M HAIIMOHAJIBHBIM MPOEKTAM, MPOTOKOJ OT
24.12.2018 Ne 16)

3. TocymapctBennas mnporpamma Poccuiickoit ®enepanuu «PasButue oOpa3zoBanus» (yTB.
[Toctranonenuem IIpaButensctBa PD ot 26.12.2017 Ne 1642 (pem. ot 22.02.2021) «O06
YTBEP)KJICHUU  TOCYyAapCTBEHHOW mporpammbl  Poccuiickoir  @Penepanun  «Pa3Burtne
o0pa3oBaHUsI.

4. Tlpodeccuonanpubiii crangapt «llemaror (memarormueckass AESITEIBHOCTh B JIOIIKOJIBHOM,
HayaJbHOM OOIIIeM, OCHOBHOM 0O0IIeM, cpeaHeM oO0mieM oOpa3oBaHuH), (BOCIUTATEINb,
yuuTtenb)» (pena. ot 16.06.2019) (Ilpukaz MunHHCTEpCcTBa TpyAa U COIUAIBLHON 3amuThl PO
ot 18 oxtsaopst 2013 1. Ne 544H, ¢ u3MeHeHUsIMU, BHECEHHBIMHU TMpPUKa3oM MUHHCTEPCTBA
Tpyna u corzamuthl PO ot 25.12.2014 Ne 11151 u ot 5.08.2016 1. Ne 422#h).

5. Meroanueckue peKOMEHIANY MO CO3AaHUI0 U (PYHKIIMOHUPOBAHUIO B 00111€00pa30BaTEIbHBIX
OpraHM3alMsIX, pPAclOJOKEHHBIX B CEJIbCKOW MECTHOCTM M MajblX TIOpoJax, LEHTPOB
00pa3oBaHMs €CTECTBEHHO-HAYYHOM M TEXHOJOTHUYEcKoW HampasieHHocTel («Touka poctay)
(Y1BepxneHbl pacnopsbkeHueM MuHucTepcTBa mnpocBemieHus Poccuiickoit  denepaunn
ot 12 suBaps 2021 r. Ne P-6)

6. Meroanueckue peKOMEHJAIMHU MO CO3/JAaHUI0 U (DYHKIMOHHUPOBAHUIO JETCKHX TEXHONApKOB
«KBantopuym» Ha 06asze o0mieoOpa3oBaTeIbHBIX OpraHu3anuii  (yTB. PpacropsHKCHUEM
Munucrepcrsa npocseiienus Poccuiickoit @enepanun ot 12.01.2021 Ne P-4).

7. Tlporpamma ocHOBHOro o0miero oOpaszoBanus. ®Pusumka. 7 - 9 kmaccel (aBTophl: A.B.
[Teppimkun, H.B. ®wionosuy, E.M. I'ytHuk). @usuka. 7-9 kimaccel: paboune mporpammsbl /
coct. ®50 E.H. TuxoHoBa - 5-¢ uzn., nmepepad.-M.: JIpoda, 2015. — 400c.

[IporpamMma ompezenser cojaep:kaHue U CTPYKTYpy ydueOHOro marepualia, Mocjiael0BaTeIbHOCTh
ero U3yudeHust, myTH (OpMUPOBAHHS CUCTEMBI 3HAHHI, YMEHUN U CIIOCOOOB JEATEIBHOCTH, Pa3BUTHS,
BOCIHUTAHMS U COLIMATN3AIUU yUaIluXCsl,

[Ipenyiaraemast mporpaMma peaiu3yercs ¢ IoOMOIIbI0 yaeOHO-MeToandecknx KomiiekToB (YMK).

VMK a1 Ka)kgoro kjiacca BKIIOYAET:

VY4eOHuK, 3aJaUHUK, METOAUYECKHUE MAaTepHaIIbl AJI YUUTENS, CAMOCTOSTEIbHbIE U KOHTPOJIbHBIE
paboTHI,

TeTpaab sl JIabOpaTOPHBIX padoT;

[TnanupyroTcs cienyromniue GopMbl OpraHU3auK yaeOHOTO Ipoliecca:

(dpoHTaTbHBIC, KOJUJICKTHUBHBIC, TpPYIIOBBIE; paboTa B mape; HHIMBUAYaJbHBIC.

B npenopaBanuu npenMera OynyT HCHOJB30BATHCS CIEAYIOIINE TEXHOJIOTHU U METObIL:

JMYHOCTHO-OPHUEHTUPOBAHHOE 00yYEHHUE;
npoOjeMHOe 00yUeHHUE;

Qg depeHIMpoBaHHOE 00yUCHHE;

TEXHOJIOTUM O0YYEeHHsI Ha OCHOBE PEIlIeHUs 3a/]1aY;
METO/bI UHJUBHUYaJIbHOTO O0YUYCHHUS;

Oco0eHHOe 3HaueHue B MpenofaBaHUM (PU3UKH MMEET IIKOJbHBIM (PU3NYECKHIl 3KCIEpUMEHT, B
KOTOPBIH BXOIAT JIEMOHCTPAIIMOHHBIA SKCIIEPUMEHT M CaMOCTOSTEIbHbIE J1a0OpaTOpHbIEe pPaOOTHI
yJaIuxcs Ha OCHOBE ITU(POBOIL J1abopaTopu.

[enpto n3yueHust PU3NKU B OCHOBHOM IIIKOJIE SIBJISICTCSI:
1) B HanpaBJieHMHU JUYHOCTHOIO PA3BUTHA



- BOCIHMTaHUE TOTOBHOCTH OOY4YalOLIMXCA K CaMOPAa3BUTHIO M €aMOOOPAa30BaHUIO Ha OCHOBE
MOTHBAIUH K 00Y4EHHIO U TO3HAHUIO;

-bopMHpOBaHUE IIEHHOCTH 370POBOTO M 0€301acHOr0 00pasa KU3HH, MTPaBUJI UHIUBUIYATBHOTO H
KOJIJICKTUBHOTO 0€30MacHOTO MOBEJCHHUS B YPE3BbIUANHBIX CHUTYaLUsAX, YTPOXKAIOMIUX >KU3HU U
3JI0POBBIO JIFOEH, MPaBWJI IOBEJCHUS Ha TPAHCIIOPTE U HA JOPOTax.

-BOCIUTAaHUE YOSKIEHHOCTH B BO3MOXHOCTH II03HAaTh HPUPOAY, HEOOXOIUMOCTH DPa3yMHOIO
UCIOJb30BAHUS JOCTHKEHUH HAyKH M TEXHOJOTMH JAJs JalbHEHIIEro pa3BUTUS 4YEJIOBEYECKOIO
o01ecTBa;

-pa3BUTHE YBAXKEHMsI K TBOPLIAM HAYKM M TEXHUKH; OTHOIIEHUS K (U3MKE KaK K DJIEMEHTY
00111€4eTIOBEYECKON KYIbTYPHI;

2) B MeTanpeIMeTHOM HANPABJIeHUHN

OCBOCHHME 3HAaHUI O MEXaHMYECKUX, TEIUIOBBIX, AJIEKTPOMArHUTHBIX M KBAaHTOBBIX SIBJICHUSX;
BEIMYMHAX, XapaKTEpU3YIOIIUX OTH SBJICHUSA; 3aKOHAX, KOTOPBIM OHHM MOJYMHSAIOTCS; METOJax
HAYYHOTO IO3HAHUS NPHUPOAbI U (OPMHUPOBAHMS HA STOW OCHOBE MPEICTABICHUH O (U3UUECKOM
KapTUHE MHpa;

OBJIAJICHUE YMEHHUSMHU TNPOBOAMTH HAONIOAECHUS NPHUPOIHBIX SBICHHUH, OMUCHIBaTH M 0000IIaTh
pe3yabTaThl HAOMIOAECHUHN, HCHOIB30BATh IPOCTBIE HM3MEPUTENbHBbIE NPUOOPHI [UId HU3yYCHMS
¢u3NYecKUX SBJICHUHN; MPEICTABIATH PE3ylbTaThl HAOMIOACHUN WIM HW3MEPEHHMH B BHJE TaOMIL,
rpadMKOB M BBISBIATH HA 3TOW OCHOBE IMIIMPUUECKUE 3aBUCUMOCTH; IIPUMEHSTD [10JIy4YCHHbIC 3HAHUS
s OOBSICHEHUS PAa3HOOOPA3HBIX MPHUPOTHBIX SBICHUM U MPOLECCOB, NPUHIMUIIOB JCHCTBHS
BOXHEHIIMX TEXHUYECKUX YCTPOMICTB, M pelIeHus GU3NUECKUX 3a]1a4;

pa3sBUTHE II03HABATEIIbHBIX HHTEPECOB, WHTEIUIEKTYAJIbHBIX U TBOPYECKMX CIIOCOOHOCTEH B
mporecce pemeHus (U3MYECKUX 3alad U BBINOJIHEHUS OSKCIEPUMEHTAIbHBIX HCCIIEA0BaHMI;
CIIOCOOHOCTH K CaMOCTOSITEIbHOMY IMPHOOPETEHHIO HOBBIX 3HAHMHA MO (HU3MKE B COOTBETCTBUU C
KU3HEHHBIMU IOTPEOHOCTSIMU U MHTEPECaAMU;

- WCIONB30BaThb  KOMITBIOTEPHBIE  TEXHOJOTMH Ui  pelleHUs  UHPOPMALMOHHBIX U
KOMMYHHUKAI[MOHHBIX Y4€OHBIX 3aJad, B TOM 4YHCJE: BBIYMCICHHE, HAIUCAHUE IUCEM, COUYMHEHWH,
JIOKJIa/10B, pedepaToB, coO3JaHNEe PE3CHTAUN U Jp.;

I[lnanupyemMsble pe3yabTaThbl 0CBOEHHS Y4eOHOro mpeamera «Pusnka.
JINYHOCTHBIMHY pe3yabTaTaMu 00ydeHus Gu3nke B 7-9 Kitaccax SBISIOTCS:

e CchOpPMHPOBAHHOCTh II03HABATEIBHBIX HWHTEPECOB, HMHTECIUICKTYaIbHBIX W TBOPYECKUX
CIOCOOHOCTEH yJaIuxcs;

e yO0eXICHHOCTh B BO3MOXXHOCTH TIO3HAHUS TMPUPOJBI, B HEOOXOJAMMOCTH pPa3yMHOTO
WCIOJB30BaHMUS  JOCTH)KEHUA HAyKd W TEXHOJOTMH ISl  JaJbHEWIIEro pa3BUTHUSA
YeJI0BEYECKOro O0IIeCTBa, YBaXXEHUE K TBOPIIAaM HAYKH M TEXHHUKH, OTHOIIEHUE K (U3HUKE KaK
AIIEMEHTY OOIIeUeI0BEUECKON KYIbTYpPHI,

®  CaMOCTOATEIHLHOCTH B MPUOOPETCHUH HOBBIX 3HAHUH M MPAKTHYECKUX YMEHUI;

® TOTOBHOCTh K BBIOOPY JKU3HEHHOTO MYTH B COOTBETCTBHHU C COOCTBEHHBIMH HHTEPECAMH H
BO3MOKHOCTSIMU;

L] MOTHUBaIA OGp&SOB&TCJ’IBHOﬁ ACATCIIBHOCTHU IIKOJIBHUKOB Ha OCHOBC JINYHOCTHO
OPUEHTHPOBAHHOTO TOIX0/1a;

e (opMupoBaHHE LIEHHOCTHBIX OTHOIIEHUH IPYT K APYTY, YUYUTEIIO, aBTOPAaM OTKPBITUH U
M300peTeHMH, pe3ybTaTaM O0y4ICHHUS.

e MeTanpeaMeTHBIMH pe3yabTaTaMu oOyueHus GusnKe B 7-9 Kinaccax SBISIOTCS:

L] OBJIAACHUEC HaABBIKAMHU CaMOCTOATCIIBHOI'O HpHOGpeTGHI/Iﬂ HOBBIX 3HaHHﬁ, OpI‘aHI/I3aI_II/II/I
y4eOHON JIESITEIIbHOCTH, TOCTAaHOBKHU IICJICH, TUTAHHUPOBAHMS, CAMOKOHTPOJSI M OIECHKH
pe3yIabTaTOB CBOCH NEATEITLHOCTH, YMEHUSIMH TPEIBUIETh BO3MOXKHBIE PE3YyIbTaThl CBOUX
JIEHCTBHIA,

® IIOHMAHUC pa3n1/1q1/n71 MC)KI[y HNCXOIHBIMHU (baKTaMI/I U THUIIOTE3aMU JId UX OG’bSICHGHI/ISI,
TGOpeTI/I‘-IGCKI/IMI/I MOACIISIMU U pea.HBHBIMI/I O6’beKTaMI/I, OBJIAACHUC yHI/IBepcaJ'IBHBIMI/I
y4eOHBIMU JCHCTBUSAMH Ha TpPUMEPaX THUIOTE3 s OOBSICHEHHs M3BECTHHIX (DAKTOB H
HKCIIEPUMEHTAIBHON MPOBEPKH BBIIBUTAEMBIX THIIOTE3, Pa3padOTKU TEOPETHUECKUX MOJenei
MPOIECCOB WUJIU SIBJICHU;



¢opmMHpoBaHHE yYMEHHMI BOCHpPUHUMATbH, IepepadaThiBaTh W NPEAbABIATH MH(DOpMAIMIO B
CIIOBECHOW, 00pa3HO#, CHMBONIHYECKON ¢opMax, aHANM3UPOBATh U TepepadaThIBaTh
MOJYYCHHYI0 HMH(OPMAIMI0 B COOTBETCTBUH C IIOCTABJICHHBIMH 33aJadyaMH, BBIJICISATH
OCHOBHOC COJCp:KaHHUC MPOYUTAHHOI'O TCKCTA, HAXOAWUTH B HCM OTBCTBHI HA IMOCTABJICHHLIC
BOIIPOCHI U M3JIarath €ro;

NpuOOpETEHNE OIBITa CaMOCTOATEIBLHOTO TIOMCKA, aHaimu3a W oTOopa HH(poOpManum ¢
HCIIOJIb30BAHUCM PA3JIMYHBIX HMCTOYHHUKOB W HOBBIX I/IH(l)OpMaI_II/IOHHBIX TEeXHOJIOTUN JJIA
pelIeHHs TO3HABATEIBHBIX 3371ay;

Pa3BUTHC MOHOJIOTUYECKOA U HHaHOFquCKOﬁ pcun, yYMCHHUA BbIpaXaTb CBOU MBICIU U
CIOCOOHOCTH BBICIYHIMBAaTh COOECEIHHMKA, TTOHUMATh €ro TOYKY 3pEHHS, NMPU3HABATh IPaBO
JPYroro 4ejloBeKa Ha HHOE MHEHUE,

OCBOCHHC IIPUCMOB HeﬁCTBHﬁ B HCCTAaHAAPTHBIX CUTyalUAX, OBJIAJACHUC SBPUCTUUCCKHUMU
METOaMH pelieHus MpooieM;

¢dopmupoBaHue yMEHUN paboOTaTh B IPYIIE C BHIMOJIHEHUEM PA3IUYHBIX COIMAIBHBIX POJIEH,
NPEJICTaBIISITh U OTCTaWBaTh CBOM B3TJISIBI M YOCIKICHHUS, BECTH JIUCKYCCHIO.

IIpenmeTHbIMu pe3yJbTaTaMu 00yueHHs (PU3HKe B 7-9 KIaccax SABJISIOTCH:

dbopMUpOBaHUE MPEACTABICHUN O 3aKOHOMEPHOH CBSI3U U MMO3HABAEMOCTH SIBIICHUI TIPUPOJIBI,
00 OOBEKTUBHOCTH HAYYHOTO 3HAHMS; O CHCTEMOOOPA3YyIOIICH poiau (U3UKHA JJIST Pa3BUTH
JpPYIUX €CTECTBEHHBIX HAyK, TEXHUKH W TEXHOJOTHHA; HAYYHOTO MHUPOBO33PEHUS Kak
pe3yNbTara N3y4eHuss OCHOB CTPOCHHS MaTepUH U ()YHIaMEHTAIBHBIX 3aKOHOB (DU3HKH;
3HaHHUS O TPHUPOJIC BAKHEUIMX (U3NYECKUX SIBICHHUHN OKPYXKAIOIIET0O MUPAa U MOHUMAaHHE
CMBICTa (PU3NYECKUX 3aKOHOB, PACKPHIBAIOIINX CBS3b U3YUCHHBIX SIBICHUI;

dbopMUpOBaHHE TIEPBOHAYATNBHBIX MPEJACTABICHUNA O (U3MYECKONH CYIIHOCTH SIBJICHHIA
OpUPOJbl (MEXAaHMYECKUX, TEIUIOBBIX, JIECKTPOMAarHUTHBIX M KBAHTOBBIX), BUJAX MaTEpUHU
(BeIecTBO U MOJIE), ABMKEHUHU KaK CIOCO0e CYIIECTBOBAHUS MAaT€pUH; YCBOEHHE OCHOBHBIX
el MEXaHHMKH, AaTOMHO-MOJIEKYJSIPHOTO YYEHUsS O CTPOCHHMHM BEILECTBa, 3JIEMEHTOB
JMEKTPOAMHAMUKN M KBAaHTOBOW (DM3MKHU; OBJIaJeHUE TOHATUWHBIM almaparoM U
CUMBOJIMYECKUM SI3BIKOM (DH3UKY;

YMEHUS IOJIb30BAaThCSI METOJAMU HAy4YHOI'O HCCIENOBAHUS SIBICHWW MPUPOJbI, NMPOBOAUTH
HaAOJIO/IeHUs, TUJIAHUPOBAaTh M BBINOJHATH JKCHEPUMEHTHI, 00padaThiBaTh pPE3yJbTATh
U3MEPEHUH, MPEACTABIATh PE3YIbTAThl U3MEPEHUHN C TTOMOIIBIO TaONIuUIl, TpaduKOB U Gopmy,
0oOHapyXHUBaTh 3aBHUCHUMOCTH MeEXAy (U3MUECKHMMH BEIMYHMHAMHU, OOBSCHATH MOJIyUYE€HHBIE
pe3yNbTaThl U IeJIaTh BHIBObI, OLICHUBATH IPAHUIIBI OTPEIIHOCTEN PE3YJIbTATOB U3MEPECHHUIA;
YMEHHsI IPUMEHATh TEOPETUYECKHEe 3HAHUA MO (PU3MKE Ha MpaKTUKE, peliaTh (pu3nveckue
3a/1a4yu Ha IPUMEHEHUE TIOJTYYCHHBIX 3HAaHUN;

YMEHHSI U HABBIKU TPUMEHSTH TOJyYCHHBIC 3HAHUS I OOBSICHEHHS MPUHIUIIOB JICHCTBUS
BOXHEHIINX TEXHUYECKUX YCTPOUCTB, (pabOThl) MaIlMH W MEXaHU3MOB, CPEJICTB
NEPEeIBKEHUSI M CBSI3U, OBITOBBIX NPUOOPOB, MPOMBIIUICHHBIX  TEXHOJIOTMYECKUX
MPOIIECCOB, PEHICHUS MPAKTUYECKUX 3a/ady [OBCEJIHEBHON JKM3HH, OOECICUCHHS
0€30MacHOCTH CBOEH KH3HU, PAlMOHAILHOTO MPUPOIONOIb30BAHUS U OXPaHbl OKPYXKalOIIeH
Cpebl; BIUSHUS TEXHUUECKUX YCTPONUCTB HA OKPYKAIOIIYIO CPENY;

OCO3HAaHHE BO3MOKHBIX TPUUYUH TEXHOTEHHBIX U 9KOJOTUYECKUX KaTacTpod.

OCO3HAaHHE HEOOXOJUMOCTH TPUMEHEHHUs JOCTHKCHHH (U3MKM W TEXHOIOTHUH s
palMOHAIBHOTO MPUPOIONOIH30BAHNS;

OBJIaJICHUE OCHOBaMHM O€30M1aCHOTO HCIONb30BAHMUSI ECTECTBEHHBIX U HCKYCCTBEHHBIX
3JIEKTPUYECKUX U MAarHUTHBIX MOJIEH, 3JIEKTPOMArHUTHBIX U 3BYKOBBIX BOJIH, €CTECTBEHHBIX U
WCKYCCTBCHHBIX HMOHU3HUPYIOIIUX HM3IYYCHHUH BO W30ekKaHWE WX BPEIHOTO BO3ICHCTBHS
Ha OKPY’KAOIIYIO CPEly U OpTraHU3M YEJIOBEKA;

dbopMupoBaHue yOeKIEeHUS B 3aKOHOMEPHOW CBS3U M MO3HABAEMOCTHU SIBJICHHH MPHUPOJLI, B
00BEKTUBHOCTH HAyYHOTO 3HAHUS, B BHICOKOW LEHHOCTH HAayKHU B Pa3BUTUU MaTEpUAIbHON U
JIyXOBHOM KYJIBTYPBI JIIOJICH;

pa3BUTHE TEOPETHYECKOTO MBIIUICHUS Ha OCHOBE (DOPMHUpPOBAHUS yYMEHHI YCTaHABIIMBATH
GdakThl, pa3nuyaTh NPUYUHBI U CIEACTBUS, CTPOUTH MOJEIW WU BBIABUTATh THUIOTE3BI,



OTBICKMBAaTh M (OPMYJIHUPOBATh JOKA3aTENbCTBA BBIABUHYTHIX THUIOTE3, BBIBOJUTH U3
OKCIIEPUMEHTAIBHBIX (PAKTOB M TEOPETUIECKHUX MOJIENeH (PU3NUEeCKHIE 3aKOHBI;

® pa3BUTHE YMEHHMs IUIAHUPOBAaTh B IOBCEJIHEBHOM JXH3HU CBOM JIEHCTBUS C MPUMEHEHUEM
MOJTyYEHHBIX 3HAHWN 3aKOHOB MEXAHHKH, JJCKTPOAWHAMHKH, TEPMOJUHAMHUKUA U TETUIOBBIX
SIBJICHUH C LIEbI0 COEPEeKEHNUS 37J0POBbS;

e (opmupoBaHUE MPECTABICHUN O HEPAIIMOHATHHOM HCIOIb30BAHUU MPUPOIHBIX PECYPCOB H
SHEPruM, 3arpsA3HEHHHM OKPY’KAIoLIeH Cpelapl Kak CJe/CTBUE HECOBEpIIEHCTBA MAIllUH U
MEXaHHU3MOB.

® KOMMYHUKATHBHBIC YMEHUS: TOKJIAIbIBATh O PE3yJIbTaTaX CBOETO MCCIEIOBAHMUS, YIaCTBOBATh
B JIUCKYCCHH, KPAaTKO ¥ TOYHO OTBEYaTh Ha BOMPOCHI, CIIOJIb30BATh CIIPABOUYHYIO JTUTEPATypPy
U Ipyrue UCTOYHUKU HH(POpPMAIIHH.

BbINyCKHUK HAYYUTCSH:

coOmro1aTh mpaBmiia O0€30MaCHOCTH M OXpaHbl TpyAa MpH padoTe ¢ y4eOHBIM U JIaOOPaTOPHBIM
o0opynoBaHUEM;

MOHUMATh CMBIC]I OCHOBHBIX (DU3MUECKUX TEPMHUHOB: (U3UYECKOE Teo, (PU3MUECKOE SIBICHUE,
(busnuecKkas BeJIMYrHA, CIUHUIBI U3MEPCHHUS;

pacrmo3HaBaThb MpPOOJIEMBI, KOTOpPblE MOXKHO pEIIUTh MNP MNOMOUIM (U3UYECKUX METOJIOB;
aHAIIM3UPOBATh OTJCIBLHBIC ASTalbl MPOBEICHUS WCCIEAOBAHUNA W HWHTEPIPETUPOBATH PE3YIbTATHI
HAOJIIOIEHUH U OIBITOB;

CTaBUTh OMBITHI O HUCCICIOBAHHUIO (DU3UYECKUX SBICHHUNA WM (U3NYECKUX CBOKMCTB Ten 0Oe3
WCIIONB30BaHUSI TPSIMBIX HW3MEPEHHM; TpH 3TOM (QOopMynHpoBaTh MpoodsieMy/3aaady ydeOHOTO
IKCIIEPUMEHTa; COOMpaTh YCTAaHOBKY W3 MPEAJIOKEHHOTO OOOpPYIOBAHHS; TMPOBOIUTH ONBIT U
(GbopMynHUpOBaTh BHIBOJIBI.

[Mpumeuanue. Ilpu mpoBeneHUn ucciaenoBaHUS (DU3NUECKUX SBICHUN WU3MEPHUTEIbHBIC MPUOOPHI
UCIOJIb3YIOTCS JIUIIb KaK JaTYUKU H3MEpeHHs] PU3NYECKUX BEIMYMH. 3alKMCH TOKa3aHUM MPsIMbIX
M3MEpEHUN B 9TOM clyyae He TpeOyeTcs.

MMOHUMATh POJIb IKCIIEPUMEHTA B MOTYYSHUH HAy4YHOU HH(OpMAaLIUK;

MIPOBOANTH MPSMbIC M3MEPEHUS (PU3NYECKUX BEIUYMH: BPEMs, pacCTOSHUE, Macca Tela, 00beM,
CWiIa, TemIeparypa, aTMocepHoe [aBieHHE, BIAXHOCTb BO3JyXa, HANpsHKEHUE, CHJIa TOKa,
paauanuoHHBIA (OH (C MCMOJIB30BAHUEM JO3MMETPA); MPH ITOM BBIOMPATH ONTUMATBHBIA CIIOCOO
W3MEPEHHS U UCIIOIB30BaTh MPOCTEHIIINE METOIbI OLIEHKU MOTPEITHOCTEN U3MEPEHHU.

[Tpumeuanue. Jlobast y4yeOHas mnporpaMMa JODKHA OOeCHeuyuBaTh OBJAJCHUE MPSIMBIMU
U3MEpPEHUSIMHU BCEX MEPEUUCICHHBIX (PU3NUECKUX BEIUYUH.

MPOBOANTh HCCIEIOBAaHUE 3aBUCUMOCTEH (U3MUECKUX BEIUYUH C HCHOJB30BAHUEM MPSIMBIX
U3MEpEHUil: TpU OSTOM KOHCTPYUPOBATHh YCTAaHOBKY, (UKCHUpPOBaTh pe3yibTaThl IOJy4YEHHOU
3aBUCHMOCTH (DM3MUYECKUX BEIWYUH B BUJE TaONMHUI] ¥ TpadUKOB, JAENaTh BBIBOJBI IO PE3yIbTaTaMm
UCCIIEIOBaHMUS;

MIPOBOANTHh KOCBEHHBIE M3MepeHUsl GU3MUECKUX BEIUYHMH: MMPHU BBIOJHEHUU U3MEPEHUI cOOUpaTh
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIeysd MPEVIOKEHHON WHCTPYKUUHU, BBIUKCIATH 3HAYCHHE
BEJIMYMHBI U aHAIM3UPOBATH MMOJYICHHBIE PE3YIbTAThI C YUETOM 33/IaHHON TOYHOCTH U3MEPEHUH;

aHAJIM3UPOBATh CUTYaLUU MPAKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa, y3HaBaThb B HUX MPOSBICHHE
W3YYCHHBIX (U3UUYECKUX SIBJICHUM WJIM 3aKOHOMEPHOCTEH U MPUMEHSTh WMEIOLIUECS 3HAHUS IS UX
OOBSACHEHHS;

MOHUMATh TPUHIUIBI JEHCTBUS MAaIWH, MPUOOPOB M TEXHUYECKUX YCTPOHCTB, YCIOBHS UX
0€301acHOTO UCIOIb30BAHMS B IOBCEAHEBHON KU3HU;

MCIOJIb30BaTh MPH BHITIOJTHEHUH YYEOHBIX 33a7a4 HAYYHO-TIONYJSPHYIO JTUTEPATypy O PUINUECKUX
SIBIIGHUSX, CIIPAaBOYHBIE MaTepUalbl, pecypchl IHTepHET.

BbINyCKHUK MOJYYHT BO3MOKHOCTh HAYYHThCS:

OCO3HAaBaTh IIEHHOCTh HAYYHBIX HCCIICIOBAHUM, POib (PU3UKK B paCHIMPEHUH IPEACTABICHUN 00
OKpY’KaloIlleM MUPE U €€ BKJIaJ B YJIyUIllIEHUE KauecTBa KU3HU;

UCIOJIb30BaTh TMPUEMBI TMOCTPOCHUS (U3HUECKUX Mojeei, moucka u  (GOPMYITUPOBKH
JI0Ka3aTeNbCTB BBIABUHYTHIX THIIOTE€3 U TEOPETUYECKUX BBIBOJAOB HAa OCHOBE OJMIMPUYECKU
YCTaHOBJICHHBIX (PaKTOB;



CpPaBHMBAaThb TOYHOCTb H3MEpPEHUS (PU3NYECKUX BEIMYMH [0 BEIMYMHE HX OTHOCHUTEIHHON
MOTPEUTHOCTH MPY MPOBEACHUH MPSIMBIX U3MEPEHUI;

CaMOCTOSITENTbHO MPOBOAUTH KOCBEHHBIE H3MEPEHUSI M HCCIENOBaHUS (PU3NYECKUX BEJIMYUH C
WCIOJIb30BAHUEM DA3JIMYHBIX CIOCOO0B U3MEpPEHHS (PU3NYECKUX BEIUYHH, BHIOMpATh CpEACTBa
M3MEPEHHS C yYETOM HEOOXOUMON TOYHOCTH N3MEPEHHI, 000CHOBBIBATh BHIOOD CIIOCO0OA M3MEPEHUS,
aJICKBaTHOTO MMOCTaBJICHHOM 3aj1aue, TPOBOJIUTH OLIEHKY JJOCTOBEPHOCTH MOJYYEHHBIX PE3YyJIbTATOB;

BOCIPUHUMATh HH(pOpMaLNi0 (U3NYECKOTO COJEp’KaHUs B HAYYHO-IOMYJISIPHOM JHUTEparype H
CpeICTBaX MacCOBOM MH(POPMAIUH, KPUTUIECKH OIICHUBATH MOJYYCHHYIO HH(POPMAIIUIO, aHATU3UPYS
ee coJiep KaHue U TaHHbIe 00 HCTOYHUKE HH(OpMAIUH;

CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIC M YCTHBIE COOOMIEHUS O (DU3MYECKHUX SBICHUSX HA OCHOBE
HECKOJIbKUX MCTOYHHUKOB HH(OpMAIMH, COMPOBOXKIATh BBICTYIUIEHHWE MpE3eHTAlMeH, YUHUThIBas
0COOCHHOCTH ayIUTOPUU CBEPCTHUKOB.

Mexanuuyeckue siBJIeHUS
BbinyCKHUK HAY4YUTCH:

pacrno3HaBaTh MEXaHMYECKUE SIBICHHUS M OOBACHATH HA OCHOBE HMMEIOIIUXCS 3HAHUW OCHOBHbBIE
CBOMCTBAa WJIM YCIIOBUSI NMPOTEKAHUS ITUX SIBJICHUW: PaBHOMEPHOE M HEPABHOMEPHOE IBUXKEHUE,
PaBHOMEpPHOE M DPABHOYCKOPEHHOE NPSAMOJMHEWHOE ABM)KEHHE, OTHOCUTEIBHOCTH MEXaHHYECKOIO
IBUKCHHS, CBOOOJHOE TMageHUe TeJl, pPAaBHOMEPHOE [BIDKEHHE 110 OKPYKHOCTH, WHEPIHs,
B3aMMO/ICIICTBHE TeJ, peaKTUBHOE JIBU)KEHUE, Nepeada JaBlICHUsI TBEPAbIMU TellaMU, KUAKOCTIMU U
razamu, atMocepHOe JaBJICHHE, TNIABAHUE TeJl, PABHOBECHE TBEPBIX TEJ, UMEIOMINX 3aKPEIUICHHYIO
OCh BpaIllEHUs, KOJIeOaTEIbHOE IBI)KEHUE, PE30HAHC, BOJIHOBOE ABUKEHUE (3BYK);

OMKCHIBATh M3YYEHHBIC CBONCTBA Tl W MEXaHWYECKHUE SIBIICHUS, WCIOIB3ysS (U3HUSCKUE
BEJIMYUHBL: MyTh, EPEMEILEHUE, CKOPOCTh, YCKOPEHUE, IEPUO OOpalleHus, Macca Tena, MIOTHOCTb
BEILIECTBA, cuia (Cuia TSKECTH, CHJIa YIPYroCTH, CHJIA TPEHHs), HaBICHUE, HMITYJIbC Tela,
KMHETUYeCKasi SHEprus, MOTeHIMalbHasl SHEPrus, MexaHudeckas paboTa, MEXaHUYeCcKasi MOIIHOCTb,
KIIJ] mpu coBepuieHnr pabOThl ¢ UCHOIB30BAHUEM MPOCTOTO MEXAaHU3Ma, CHJIA TPEHHS, aMILTUTY/Ia,
MEepHoJ] U YacToTa KoJeOaHWid, IJIMHA BOJIHBI U CKOPOCTh €€ PAacCIHpOCTPAHCHHUS;, TPHU OIMHUCAHUU
MPaBWJIbHO TPaKTOBaTh (U3UYECKUN CMBICT HCMOIb3YEMbIX BEJIWYMH, UX OOO3HAUYEHHUS W €AMHUIIBI
U3MEpEHUs, HaXOOUTh (OPMYIBI, CBS3BIBAIOIINE JaHHYIO (DU3UYECKYI0 BEIHYMHY C JPYTUMH
BEJIMYUHAMU, BBIYUCIISITH 3HAU€HUE (PU3NYECKON BETUUHUHBI;

aHAIM3UPOBATh CBOWCTBA TEN, MEXAHWYECKUE SIBICHUS M TIPOIECCH, HCHONB3YS (DHU3MYECKHE
3aKOHBI: 3aKOH COXpPAHEHUS HHEPrUH, 3aKOH BCEMUPHOIO TATOTEHHUS, MPHUHIMII CYNEPIIO3ULIUU CHJI
(maxoxzaenue paBHojeicTBytomei cuibl), I, II u I 3akonsr HeioTOHA, 3aKOH COXpaHEHUsI UMITYJIbCA,
3akoH ['yka, 3akoH [lackans, 3akoH ApxXxwMmena, NMpu 3TOM pas3inuyaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA ¥ €r0 MaTEMaTUYECKOE BhIPAKEHHUE;

pa3nuyaTh OCHOBHBIE TPU3HAKM HW3YYEHHBIX (U3NYECKUX MOJEeNeil: MaTepuaiabHas TOuKa,
WHEepIHUaIbHasl CUCTEMA OTCUETA,

pelaTth 3aa4u, UCMOoJb3ys (PU3MYECKHe 3aKOHBI (3aKOH COXPAHEHHUS SHEPruu, 3aKOH BCEMHPHOTO
TArOTEHUs, NpUHIUN cynepno3unuu cui, I, I u III 3axonsl HeroTOHA, 3aKOH COXpaHEHUsT UMITYJIbCa,
3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena) U (GOpMyIbl, CBA3BIBAIOIINE (PU3NYECKUE BETUUYUHBI
(myTh, CKOpPOCTb, YCKOpPEHHE, Macca Tena, IUIOTHOCTh BEIIeCTBAa, CHJIA, JABJIEHUWE, UMIIYJIbC Tela,
KMHETUYeCKasi SHeprus, MOTeHIMalbHAs PHEPrus, MexaHudeckas paboTa, MEXaHUYECKash MOIIHOCTH,
KIIJ] mpocToro MexaHus3ma, CUJia TPEHUS CKOJbKEHUsS, KO3DPUIMEHT TPEeHUS, aMILIUTY/Ia, IIEPUO 1
yacToTa KojeOaHUU, JAJMHA BOJHBI M CKOPOCTh €€ PaclpOCTpaHEHHs): Ha OCHOBE aHAIW3a YCJIOBHS
3a/laud 3aliChIBaTh KPATKOE YCJIOBHE, BBIACTATh (DM3MUECKHE BEIMYHMHBI, 3aKOHBI U (HOPMYIIHI,
HEOOXOIUMBIE Ui €€ pEeHIeHMs, MPOBOAMTH pacyeThl M OLEHUBATh PEaJbHOCTh IOJIYYEHHOTO
3HauYeHUs! (PU3NYECKON BETUIHHBI.

BbInycKHUK MOJYYHT BO3MOKHOCTh HAYUYHThCH:

UCIIOJIb30BaTh 3HAHUS O MEXAaHWYECKUX SBJICHHUSIX B IOBCEIHEBHOW KH3HU JUIsl OoOecrieyeHHs
0€30MacHOCTH TpU OOpalIeHHH C TPHOOpaMU M TEXHUUYECKUMHU YCTPONCTBAMH, IS COXpPaHEHUS
3I0pOBbsS. U COOJIIOJIEHUSI HOPM 53KOJIOTMYECKOTO IMOBEACHUS B OKpYXAloIIeW cpele; NPUBOIUTH
MpUMEpPhl TPAKTUYECKOTO HCIONh30BaHMS (DU3MUECKUX 3HAHWM O MEXaHWYECKUX SIBICHUSX U
¢bu3nuecKux 3aKoHAaX; MpPHUMEpPhl HCIIOJIB30BAHMSI BO30OHOBISEMBIX HCTOYHUKOB DHEPIHH;
AKOJIOTUYECKUX MOCIIEICTBUM UCCIEOBaHUSI KOCMUYECKOTO MMPOCTPAHCTB;



paznuuaTh TPaHUIBl TPUMEHUMOCTH (PU3MUYECKHX 3aKOHOB, TOHHMMATh BCEOOIIUH XapakTep
(GyHIaMEHTAIbHBIX 3aKOHOB (3aKOH COXPAaHEHUS MEXaHMYEeCKOW JHEPTruH, 3aKOH COXPaHCHHS
HMMITYJIbCa, 3aKOH BCEMHUPHOTO TATOTEHHUS) M OTPAHMYCHHOCTb HCITOJIb30BAaHUS YaCTHBIX 3aKOHOB
(3akoH ['yka, Apxumena u zp.);

HaxOJIUTh aJICKBATHYIO MPEUIOKEHHOH 3a7aue (HU3NUECKYI0 MOJIEIb, pa3peliarh mpodaeMy Kak Ha
OCHOBE UMEIOIINXCS 3HAHHUH 110 MEXAHUKE C UCIOJIb30BAHUEM MAaTEMATHYECKOIO armapara, Tak U mpu
IIOMOIIIM METOJIOB OIICHKH.

TenjoBble ABJICHUS
BbInyCKHUK HAYYHTCH:

pacro3HaBaTh TEIJIOBBIC SBJICHHS U OOBSCHATH Ha 0a3e MMEIONIUXCS 3HAHUH OCHOBHBIE CBOMCTBA
WIM YCIIOBUSI TPOTEKAHUS JTHUX SIBICHUU: AuQQy3us, W3MeHeHHe oObeMa Tel MPU HATPEBAHHUH
(oxnaxxneHun), OONbIIas C)KMMAEMOCTh Ta30B, Mallasg CXHUMAEMOCTh JKHUIKOCTEH W TBEPABIX Te;
TEIUIOBOE PABHOBECHE, UCIIAPEHUE, KOHACHCALUS, TIJIABJICHUE, KPUCTAJUIU3ALMS, KUIIEHUE, BIAXXHOCTD
BO3/IyXa, pas3IMYHbIE CHOCOOBI TeIIonepenadu (TEeIUIONPOBOIHOCTh, KOHBEKIUS, H3IYUYCHHE),
arperaTHble COCTOSHUS BEILECTBA, MOIJIOLICHUE YHEPTUU NIPU UCIIAPEHUU KUIAKOCTH U BBIICIICHHUE €€
MpY KOHJACHCAIUK Mapa, 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS OT JTaBJICHUS;

OIKCHIBATh U3YYEHHBIC CBOWCTBA TEJN WM TEILJIOBBIC SIBICHUS, WCIONB3YS (PU3NUYCCKUE BEITHUMHBI:
KOJINYECTBO TEIJIOThI, BHYTPEHHSAS JHEPrus, TeMIepaTrypa, YIeldbHas TEIJIOEMKOCTh BEIECTBa,
ylIenbHas TEIUIoTa IUIABJICHHS, YIENbHAs TEIUIoTa mapooOpa3oBaHUs, yAeldbHAs TEIIOTa CTrOpaHUs
TOIUIMBA, KOA((HUIIMEHT TMOJE3HOT0 MEUCTBHUS TEIJIOBOTO JBHUTATENs; IMPH OMHCAHWUU MPaBUIHLHO
TPaKTOBAaTh (PU3MYECKHIA CMBICT HCIIOJIb3YEMbIX BEIMYWH, UX OOO3HAUEHUS W €AMHUIIBI U3MEPEHUS,
HaxoJUTh (OPMYJIBI, CBS3BIBAIOIIME JaHHYIO (U3UYECKYI0 BEIUYMHY C APYTMMH BEIHMYUHAMH,
BBIYUCIIATH 3HAUCHUE (PU3MUECKON BEIIMYUHBL;

aHaJIM3UPOBATh CBOMCTBA TEJ, TEIJIOBBIE SIBIICHUS U MPOLIECCHI, HCIIOJIb3YSl OCHOBHBIE MOJIOKEHUS
ATOMHO-MOJIEKYJISIPHOTO YYEHHUS O CTPOSHHUH BELIECTBA U 3aKOH COXPAHEHUS SHEPTUU;

pasznuyaTh OCHOBHBIC MPU3HAKH M3YYCHHBIX (DU3UYECKUX MOJCIICH CTPOSHUS Ta3oB, KUIKOCTEH U
TBEPABIX TEJL;

MIPUBOJUTH MPUMEPHI MPAKTHYECKOTO MCTOIb30BaHUs (PU3MUECKUX 3HAHUHN O TETUIOBBIX SIBJICHUSX;

peliaTh 3a/1a4M, UCIOIb3ys 3aKOH COXPaHEHHsS JHEPTUH B TETUIOBBIX MpoIieccax u GopMyIbl,
CBs3BIBAIONINE (PU3UYECKUE BEIMYMHBI (KOJMUECTBO TETUIOTHI, TEMIIEpaTypa, yAeIbHas TETUIOEMKOCTh
BEIIECTBa, YAeNbHAas TEIUIOTa IUTABIICHUS, yJENbHAs TEIJIOTa MapooOpa3oBaHUs, yIelbHAs TEIJIOTa
CropaHusi TOIUIMBA, KOY(DPHUIIMEHT TOJIE3HOTO JIEHCTBUS TEIJIOBOTO JBHUTATENs): HA OCHOBE aHAIW3a
YCIIOBUSI 3aJa4d 3alHChIBaTh KPATKOE YCIOBHE, BBIICTATh (U3MUECKUE BEIMYMHBI, 3aKOHBI U
dbopmynbl, HEOOXOAMMBIE IS €€ PEIICHUs,, MPOBOJUTH pacuyeThl M OIEHWBATh PEATHHOCTH
MOJIYYEHHOTO 3HAYCHUS (PU3HUECKON BEIIMYUHBIL.

BhINyCKHUK MOJYYUT BO3MOKHOCTh HAYYUTHCS

HCIIOJB30BaTh 3HAHUS O TEIUIOBBIX SBICHUSAX B IOBCECIHEBHON JKM3HHM IS OOCCICUCHHUS
0€30MacHOCTH TIPU OOpallleHHH C MpPUOOpaMHU M TEXHUYECKUMH YCTPONCTBAMHU, IJISI COXPAHCHUS
3I0pPOBbSI U COOJIFOJIGHUST HOPM DKOJIOTMYECKOTO TMOBEACHUS B OKPYXKAIOMICH Cpene; MPUBOIUTH
MIPUMEPBI IKOJIOTUYECKHUX IOCIECACTBUI paOOThl JBUTATENCH BHYTPEHHETO CTOPAaHMS, TEIUIOBBIX U
TUIAPOIIICKTPOCTAHLIUM;

pa3nuyath TPaHUIBl TPUMEHUMOCTH (U3MYECKUX 3aKOHOB, TOHHMMATh BCEOOIIMN XapakTep
(dbyHIaMEHTAIBHBIX (DU3MUECKUX 3aKOHOB (3aKOH COXpPAaHEHWS SHEPrud B TEIUIOBBIX MpOIEccax) W
OTPaHUYEHHOCTh UCIOJIb30BAaHUS YACTHBIX 3aKOHOB;

HAXOJUTh aJeKBATHYIO MPEATIOKEHHON 3a/1aue (PU3UUECKYI0 MOJIENb, pa3peliarh mpodieMy Kak Ha
OCHOBE MMEIOIIMXCS 3HAHUKM O TEMJIOBBIX SBICHHSIX C HMCIOJb30BAHHMEM MATEMAaTUUYECKOTO almapara,
TaK Y MPHU MOMOIIY METOJI0B OIICHKH.

DJleKTpUYeCKNe U MATHUTHbIE SIBJICHUS
BbInyCKHUK HAYy4YUTCH:

pacmo3HaBaTh dJIEKTPOMATHUTHBIE SIBJICHUS U OOBSCHATH HA OCHOBE UMEIOIINXCS 3HAHUN OCHOBHBIE
CBOWCTBA WJIM YCJIOBHSI TPOTEKAHUSI ITUX SIBJICHUW: SJIEKTPU3AIMS TEJ, B3aHMMOJCHCTBHE 3apsOB,
JNEKTPUYECKUH TOK W €ro JeHCTBUS (TEIJIOBOE, XWMHUYECKOE, MAarHMTHOE), B3aMMOJCHCTBUE
MAarHuTOB, JIEKTPOMAarHUTHAs WHIYKIUS, ACHCTBUE MArHUTHOTO MOJISI Ha MPOBOAHUK C TOKOM M Ha
JBHKYILYIOCS 3apPSKEHHYIO YaCTHUIy, AEMCTBUE AJIEKTPUUYECKOTO OIS Ha 3apsKEHHYIO YacCTUILY,



AJIEKTPOMAarHUTHBIE BOJIHBI, MPSIMOJMHEHHOE pacHpOCTpaHEHUE CBETa, OTPaKEHUE M MpPeoOMIICHUE
CBETa, AUCIEPCUSI CBETA.

COCTaBJISITh CXEMBbI AJIEKTPUUECKUX IIeTel ¢ MOCiel0BaTeNIbHBIM U MapalljieNIbHbIM COEAMHEHUEM
9JIEMEHTOB, pa3jinuas YCJIOBHBIE OOO3HAYEHUS SJIEMEHTOB JJIEKTPUYECKHX IIerel (MCTOYHHUK TOKa,
KJIIOY, PE3UCTOP, PEOCTAT, JIAMIIOUKa, aMIIEPMETP, BOJILTMETD).

UCIIOJIb30BaTh ONTHYECKUE CXEMBI IJsi TIOCTPOCHHUS HW300paXEHUH B IUIOCKOM 3epKalie H
coOuparoIe TuH3e.

OINKCHIBATh W3YYCHHBIE CBONCTBA TEN M JJIEKTPOMATHUTHBIC SIBJICHHS, HCTIOIB3Ys (DHU3MYECKHE
BEJIMUMHBL: DJIGKTPUYECKUI 3apsi, cujila TOKa, OJJIEKTPUYECKOE HaMpsHKEHUe, dJICKTPUUECKOe
COINPOTHUBIICHUE, YICIHHOE COMPOTUBIICHUE BEIIECTBA, paboTa EKTPUIECKOTO MMOJIsI, MOIITHOCTh TOKa,
(boKyCcHOE pacCTOSIHUE M ONTHYECKasi CUJla JIMH3bI, CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, UIMHA BOJIHBI
M 4acTOTa CBETa; IPHU OMHCAHWH BEPHO TPAKTOBATHh (PHU3UUECKHUI CMBICI UCHIONB3YEMBIX BEIIMUYUH, UX
0003HAYEHUSI M EIWHHULIBI MU3MEpEeHMsI; HaXOAUTb (OPMYJIbI, CBS3bIBAIOLINE JaHHYIO (PU3UYECKYIO
BEJIMYUHY C IPYTUMHU BEITUYUHAMHU.

aHAIIM3UPOBATh CBOMCTBA TEI, SJICKTPOMATHUTHBIC SIBICHHUS W MPOIIECCHI, UCTIONB3YS (pU3mveckue
3aKOHBI: 3aKOH COXPaHEHHsI dJIEKTPUUECKOTo 3apsiaa, 3akoH Oma s ydacTka Iemnu, 3akoH J[koyns-
Jlenna, 3akOH TNPSMOJMHEWHOTO pACIpPOCTPAHEHHUS CBETa, 3aKOH OTpPaKEHHsI CBETa, 3aKOH
MPEIOMIICHUSI CBETA; IPH ATOM pa3linyaTh CIOBECHYIO (OPMYITUPOBKY 3aKOHA M €r0 MaTeMaTUYEeCKOe
BBIpaKCHHE.

MPUBOJIUTEH MPUMEPHI MPAKTUYECKOTO UCIOIb30BaHUS (PU3NYECKUX 3HAHUH O 3JIEKTPOMArHUTHBIX
SIBIICHUSAX

pemiaTth 3aJa4yu, UCIONb3ys (pu3Mdeckrne 3akoHbI (3akoH OMma A ydacTka Ienu, 3akoH J[koyns-
Jlenna, 3akoH MPSAMOJIMHEHHOTO pPACIPOCTPAaHEHHs] CBETa, 3aKOH OTPAXKEHUS CBETa, 3aKOH
MIPEIOMIICHUSI CBETa) U (POPMYIIBI, CBSA3BIBAIONINE (PU3NUCCKUE BEIIMYMHBI (CHUIa TOKA, IEKTPUIECKOE
HampsDKEHUEe, DJIEKTPUYECKOE COMPOTHBIICHUE, YJIENbHOE CONPOTHUBIIEHHWE BellecTBa, paboTa
ANEKTPUUYECKOTO TOJIsI, MOIIHOCTh TOKA, (POKYCHOE PACCTOSIHHE W ONTHYECKAasl CHJIA JIMH3BI, CKOPOCTh
ANIEKTPOMArHUTHBIX BOJH, JJMHA BOJIHBI M 4YacTOTa CBeTa, (OpMYyJbl pacuera 3JIEKTPUYECKOTO
COMPOTHUBIICHUS TPHU TOCIEIOBATEIFHOM U TapaieIbHOM COCIUHEHUH MPOBOIHHKOB): HA OCHOBE
aHaJIM3a yCJIOBUS 3a/1a4Ml 3alKMChIBaTh KPATKOE YCJIOBHE, BBIACNATH (PU3HMUECKHUE BEIUYUHBI, 3aKOHBI 1
dbopMyInbl, HEOOXOMUMBIC [JISI €€ peIICHHs, NPOBOAUTH pPacyeThl U OIEHUBATh PEATbHOCTH
MOJIYYEHHOT0 3HAUeHUS (PU3HUECKON BEITUYUHBI.

BbInycKHUK MOJYYHT BO3MOKHOCTh HAYUYHThCH:

MCIIOJIb30BaTh 3HAHUS 00 DJIEKTPOMATHUTHBIX SIBJICHUSX B TIOBCEIHEBHOM KXU3HU ISl 00eCTICUeHUS
0€30MacHOCTH TpU OOpalIeHUH ¢ MPUOOpaMH M TEXHUYECKUMHU YCTPONCTBaMH, AJIi COXpaHEHUS
3I0pOBbSI U COOJIFOJICHUST HOPM D3KOJOTHYECKOTO TMOBEACHHUS B OKPYXKAIOMIEH cpene; MPHBOIUTH
MIPUMEPHI BIUSHUS JIEKTPOMArHUTHBIX U3JIYyY€HUN Ha KUBbIE OPTaHU3MBbI;

pa3nuyath TPaHUIBl TPUMEHUMOCTH (U3MYECKUX 3aKOHOB, TOHHMMATh BCEOOIIMN XapakTep
(GbyHIaMEHTAJIbHBIX 3aKOHOB (3aKOH COXpaHEHMsI SJEKTPUUECKOro 3apsiia) W OrpaHMYEeHHOCTb
MCIOJIb30BAaHUS YaCTHBIX 3aKOHOB (3aKkoH OMa JJis yuacTka 1enu, 3akoH Jxoyns-Jlenna u np.);

UCIIOJIb30BaTh IMPHUEMBI TMOCTPOCHHUS (U3MYECKUX MoJenei, Tmoucka u (QOpMYIUPOBKH
JIOKA3aTeNIbCTB  BBIIBUHYTBIX THUIIOTE3 M TEOPETUYECKUX BBHIBOJIOB HA OCHOBE OSMITUPUYECKH
YCTaHOBJICHHBIX (PAKTOB;

HaXOJUTh aJeKBATHYIO MPEIOKEHHON 3a/1aue (PU3UUeCKyI0 MOJIENb, pa3peliarh mpodieMy Kak Ha
OCHOBE UMEIOUINXCS 3HAHUM 00 3JIEKTPOMArHUTHBIX SIBJICHUSAX C MCIOJIb30BAHHUEM MaTEMaTH4YE€CKOIrO
anmapara, Tak 1 IpH MOMOIIY METOJOB OIICHKH.

KBaHTOBBIE sIBJICHMSI
BbInyCKHUK HAYYHTCH:

pacrmo3HaBaTh KBAHTOBBIC SIBICHHUS M OOBSICHATH HA OCHOBE HMEIOIIUXCS 3HAHWUH OCHOBHBIC
CBOMCTBA UJIM YCJIOBUSI MPOTEKAHUS STUX SIBJICHUI: €CTECTBEHHAs! M UCKYCCTBEHHAs! PaInOaKTUBHOCTb,
-, B- ¥ y-u3mydeHus, BOSHUKHOBEHHE TUHEHYATOr0 CIIeKTpa U3TyICHHS aTOMa;

OTHCHIBAaTh U3yYCHHbIE KBAHTOBBIC SIBJICHUS, UCIONB3Ys (M3MUYECKHE BEIMUYMHBI: MACCOBOE YUCIIO,
3aps0BOE YHCIIO0, TIEPUO TMOTypacnaa, dHeprus (OTOHOB; MPU OMHMCAHWU TPABHILHO TPAKTOBAThH
¢bu3nyecKuii CMBICI KCIOJIb3YEMBbIX BEIUYMH, UX 0003HAYEHMs] M €AMHULIBI U3MEPEHMs; HaXOAUTh



(GbopMyIibl, CBA3BIBAIOIINE MAaHHYIO (U3MYECKYI0 BEIMYMHY C JAPYTMMHU BEIMYMHAMH, BBIYHCIATH
3Ha4YeHHEe (PU3NUECKOI BEITHMUNHBL;

aHAJIM3UPOBATh KBAHTOBBIC SIBICHUS, HCIIONb3YsSd (PU3NYECKHE 3aKOHbI M TIOCTYJAThl: 3aKOH
COXPAHEHHUs DSHEPruH, 3aKOH COXPAHEHUs DJIEKTPUUECKOTO 3apsia, 3aKOH COXPaHEHUS MacCOBOIO
qKclia, 3aKOHOMEPHOCTH U3JIy4YE€HHUS U TOTJIOIIEHUSI CBETAa aTOMOM, MPU 3TOM paszinyaTh CIOBECHYIO
(hOpMyIIMPOBKY 3aKOHA U €T0 MAaTEMaTHIECKOE BEIPAKEHUE;

pa3ianyaTh OCHOBHBIE MPU3HAKH TUIAHETAPHON MOZENN aToMa, HyKJIOHHOW MOJENH aTOMHOTO f]Ipa;

IIPUBOJIUTH IIPUMEPEI IIPOSABIIEHUS B IIPUPOAE U IIPAKTUIECKOI0 UCIOJIB30BaHNS PaIOAaKTUBHOCTH,
SJIEPHBIX U TEPMOSACPHBIX PEAKIIMA, CIEKTPAIbHOTO aHaIH3a.

BbInycKHUK MOJYYHT BO3MOKHOCTh HAYUYHThCH:

UCIIOJIb30BaTh MOJIyYEHHbIE 3HAHHS B TOBCEIHEBHOM JXKM3HM IMPH OOpALIEHUH C MpUOOpamMu U
TEXHUYECKMMHU YCTPOMCTBAMU (CUETUYMK HMOHM3HMPYIOUIMX YacTHUI], O3UMETpP), A COXpaHCHHS
3JI0pOBbS U COOJIIOICHUS HOPM IKOJIOTUYECKOTO MOBEACHUSI B OKpY KaloLIel cpee;

COOTHOCHUTD S3HCPIrUr0 CBA3U ATOMHBIX AICP C I[G(I)GKTOM MacCcChI,

MPUBOJUTL MPUMEPHl BIUSHUS PaJIMOAKTUBHBIX W3JIy4eHUH Ha JKUBBIE OpraHU3Mbl; MOHUMATh
MMPUHIHAIT ,Z[GI\/'ICTBI/IH AO3UMCETPA U pa3JINvdaTh YCIIOBUA €0 UCIIOJIb30BAHUA,

MOHUMATh  JKOJIOTUYECKHE MpOoOJeMbl, BO3HUKAIONIME TPU  HCIOIb30BAaHUM  ATOMHBIX
AJIEKTPOCTAHLIMN, M TYTH PELICHHUS 3TUX NpoOIeM, MEPCHEKTUBBI MCIOIB30BAHMS YIPABISEMOIO
TEPMOSAIEPHOTO CUHTE3A.

DJIeMeHThI ACTPOHOMMH
BpInyCcKHUK HAYYMTCSH:

YKa3blBaTb HA3BaHUA IIJIAHCT Conaeunon CUCTCMbI; pa3jindaTb OCHOBHBIC NMPHU3HAKU CYTOYHOI'O
BpallleHus 3Be3Horo Heba, aBmxenust JIynol, CoiHIla U TJIaHET OTHOCUTEIBLHO 3BE3/I;

IIOHUMATh Pa3Iu4Msl MEXKIY FEeIMOLICHTPUYECKON U T€OLEHTPUYECKON CUCTEMaMU MDA,

BbInycKHUK MOJYYHT BO3MOKHOCTh HAYUYHThCH:

yKa3bIBaTh OOIME CBOWCTBA M OTJIWYMS IJIAHET 3€MHOM TPYMIbI U TUIAHET-TUTAHTOB; MAaJIbIX Tej
ConHeuHOM cucTeMbl M OOJIBIIMX IUIAHET; MOJIb30BAaThCS KapTOW 3BE3AHOr0 HebOa Mpu HaOII0ACHUSX
3BE3JHOro HeOa;

pa3nuyaTh OCHOBHBIE XapaKTePUCTHKHU 3Be3Nl (pa3Mep, ILBET, TeMIepaTypa) COOTHOCHTH IIBET
3BE3Ibl C €€ TEMIIEPaTypOil;

Ppa3jindaTh rMNOTE3bI O MPOUCXOKIACHUN CoJHEYHOH CUCTEMBEI.

Conep:xanue yueOHOro npeamera «®@usuka» B 7-9 kiaccax.

7 kiace
(68 acoB, 2 yaca B HEJIEIIO)
I. Beenenue (4 yaca)

[Ipeamer u MeTtonabl (PU3MKK. ODKCIEPUMEHTAIBHBIA METOJA HW3y4YeHHUs Mpupoabl. M3mepeHue
¢usnueckux BenmuuuH. [lorpemHocTs u3MepeHus. (O000mIeHHEe pe3yiabTaTOB SKCIEPUMEHTA.
Habmonenne npocTeimux sIBICHUA W MPOLECCOB MPUPOIBI C MOMOIIbIO OPraHOB YYBCTB (3peHUS,
ciiyxa, ocsi3aHus). Mcronp3oBaHME NPOCTEHIIMX M3MEPHUTEIbHBIX MpUOOpoB. CxemaTHuyeckoe
n300pakeHUE OMBITOB. METO Il TTOTyUYeHus 3HaHui B pusnuke. Ou3nka u TeXHUKA.

@ponTanbHas 1abopaTropHas padora.

1.OmnpeneneHue LEHbI JeJIeHNUs U3MEPUTENILHOTO PUOopa.

I1. ITepBoHayabHBIE CBeICHUS 0 CTPOCHHMH BemecTBa. (6 4acoB.)

I'mnore3a o AuCKpeTHOM cCTpoeHuH BemecTsa. Mouekynbl. HenpepelBHOCTP M XaOTHYHOCTH
nBuKeHHusl yacTull BemectBa. Juddysus. bpoyHoBckoe aBmkenue. Mogenu raza, >KMIKOCTH U
TBEPAOro Teja. B3auMonelcTBUME 4YacTHI] BELIECTBA. B3aMMHOE NPUTIKEHUE M OTTAJIKUBAaHHE
MoJIeKyJI. TpH cOCTOSIHUS BeleCTBa.

®poHTanbHas 1aboparopHas paboTa.

2.3mepenune pa3MepoB MajlbIX TEIl.

II1. BzaumoneiicTBue Tel. (23 yaca)
Mexanndeckoe ABHKeHUE. PaBHOMEpHOE M HE paBHOMEpHOE ABHkeHue. CkopocTh. Pacuer nmyTtu u
BpeMeHHU JBHKeHMs. Tpaekropus. IIpsamonuneitHoe nBuxenue. Bzaumoneincreue ten. Muepnus.



Macca. [InmotHOCTB. MI3MepeHne macchl Tema Ha Becax. Pacder maccel M1 00beMa MO €ro IUIOTHOCTH.
Cuna. Cuisl B NpUpoOJe: TATOTEHUS, TSHKECTU, TPEHMs, ynpyroctd. 3akoH ['yka. Bec tema. Cszb
MEXKY CHUJION TSDKECTH M Maccoil Tena. Jlunamometp. CliokeHne JBYX CHJI, HalPaBJICHHBIX MO OJIHOU
npsmoii. Tpenue. Yrpyras nepopmanus.

Dponmanvuvle 1abopamopHsle padomal.

3.M3MepeHue Macchl Tella Ha PhIYaKHBIX BEcax.

4. N3mepenue o0bema Tena.

5.0npenenenue mIOTHOCTH TBEPAOTO BEUIECTBA.

6.I'panynpoBanue NpyXKUHbI 1 U3MEPEHUE CUII TUHAMOMETPOM.

IV 1aBienue TBepaAbIX TeJl, )KUIAKOCTEH U ra3os. (21 yac)

Hasnenue. OnbiT Toppudennu. bapomerp-anepous. ATMochepHOe TaBlIeHHE HA Pa3TUYHBIX BHICOTAX.
3akon [lackans. CrnocoObl yBenMuUeHHUS M yMEHbLICHUs AaBieHus. JlaBineHue raza. Bec Bozmyxa.
Boznaymnas o6onmouka. U3mepenne atmocdeproro aasieHus. ManomeTpsl. [TopIrHEBOM KUAKOCTHBIHA
Hacoc. [lepenava naBneHus TBEpABIMU TEJIaMH, KUJIKOCTIMH, razaMu. JleficTBUE KUIKOCTU U Ta3a Ha
MOTPYKEHHOE B HUX Teno. Pacyer maBieHus >KUIKOCTHM Ha THO U cTeHKH cocyna. Cooolmaroniue
cocyabl. ApxumenoBa cwia. I'mapaenumueckuil mnpecc. [lnaBanme Tten. IlnmaBaHume CyznoB.
BosnyxomnaBanue.

@ponTanbHas 1aboparopHas padora.

7.0npeneneHne BoITAIKUBAIOLIEH CHIIbI, JEHCTBYIOLIEH Ha MOTPYKEHHOE B KUJIKOCTh TEJIO.
8.BoisicHeHHe ycoBUM T1aBaHUA TeJa B )KUIKOCTH.

V. Pabdora u MmomHocTh. JHeprus. (14 yacos.)

Pabora. Momuocts. Dueprust. Kunernueckas sHeprus. IloTeHnmanbHas sHeprus. 3aKOH COXpaHEHHS
Mmexanndyeckol sHepruu. I[Ipocteie Mexanusmbl. KIIJ[ MexanusmoB. Peryar. PaBHOBecue cuim Ha
peryare. MoMeHT cuiibl. Pelyaru B TexHuKe, ObITy W mpupojne. lIpuMeHeHHe 3aKoHa pPaBHOBECHS
ppiyara K 650Ky. PaBeHCTBO paboOT MpH UCHOIB30BAaHUU MPOCTHIX MEXAHU3MOB. «30JI0TOE MPABUIION
MEXaHUKH.

®poHTanpHas JadopaTopHas padora.

9.BrisicHeHUE yCTIOBUSI pAaBHOBECHS pblyara.

10.0npenenenue K11/ npu nogbeme no HAKJIOHHOM MIOCKOCTH.

8 kiace

(68 gacos, 2 yaca B HEJIEIIIO)

I. TenuioBble iBJIeHUA (25 YacoB)

Buytpennss osHeprus. TemmoBoe nBumxenue. Temmeparypa. Teruonepenaua. HeoOpaTuMocTb
nporecca temtonepenadn. CBsi3b TEMIEPATYpbl BEIIECTBA C XAOTHMYECKUM JBUKEHUEM €ro 4acTHL.
CriocoObl M3MEHEHUs BHYTPEHHEW 3Hepruu. TernonpoBogHOCTh. KomudecTBO TEIIOTHL Y neibHas
teroeMKkocTh. KonBekums. M3nydeHne. 3akOH COXpaHEHHMS SHEPIHHM B TEIUIOBBIX IPOLECCAX.
[InaBneHnue U KpucTauM3aIusa. Y IenbHas TeruioTa miasieHus. ['paduk nnaBieHus U OTBEpIeBaHUS,.
[IpeoOpa3oBaHue HHEPruM MpU H3IMEHEHHUSX arperaTHOro COCTOSHHUS BellecTBa. lcmapenue u
KOHJICHCAlMsl. YJelbHas TEIUIoTa MmapooOpa3oBaHUs W KOHAeHcanuu. Pabora mapa u raza mpu
pacmiupennu. Kunenne xuakoctu. BiaxkHocTh Bo3ayxa. TemioBble ABUTaTENW. DHEPrus TOIUIMBA.
VY nenbHas TENI0Ta CrOPAHUS.

Arperatable coctostHus. [IpeoOpasoBanue »Hepruu B TermoBbiX nBurarensx. KIIJ[ TemmoBoro
JIBUTATES.

®poHTanpHas JabopaTopHas padorTa.

2.CpaBHEHHE KOJUYECTB TEIUIOTHI TP CMENIMBAHUYU BOJbI Pa3HON TeMIIEpaTyphl.

3.M3mepenue yaenbHON TEMIOEMKOCTH TBEPIOTO TENa.

I1. DaexkTpuyeckne ABJIEHUS U JJIEKTPOMATHUTHBIE siBJIeHUA (34 1aca)

DJeKTpu3anus Tell. DJIEKTpUYecKui 3apsia. B3aummopeiicTBue 3apsanoB. [[Ba Buaa 3JIEKTPUUECKOTO
3apsna. JMCKpETHOCTh 3JIEKTPUUECKOTO 3aps/ia. DJIEKTPOH. 3aKOH COXPAHEHHUS 3JIEKTPUYECKOTO
3apsana. OJJeKkTpudeckoe mojie. OnekTpockon. CtpoeHune aToMoB. OOBSCHEHHE JIICKTPUYECCKUX
ABIeHUN. IIpOBOJHMKM M HENPOBOJHMKU DIIEKTpUYECTBA. J[IEHCTBHE 3HIIEKTPUYECKOrO IO Ha
IIEKTPUYECKUE 3apsJIbl.



[TocTostHHBIN ANEKTpUYECKUN TOK. VICTOYHWKM AIEKTpUYECKOTOo Toka. Hocutenu CcBOOOIHBIX
ANEKTPUYECKUX 3apsiIoOB B METAUIAX, JKUJKOCTSIX U ra3ax. DJIEKTPUYECKasl LEMb U €€ COCTABHBIC
yactu. Cuna Toka. Enuaunel cuiasl Toka. AMnepmetp. M3amepenue cuiibl Toka. Hanpsixenne. EnuHunbt
HanpsbkeHus. BoabTmerp. M3Mepenue HanpsikeHus. 3aBUCUMOCTh CUJTbI TOKA OT HAIPsHKCHHUS.
Conporusnenue. Eqununbl conpotuBieHusd. 3akoH OMa 71 ydacTKa 3JIEKTpUYecKo 1enu. Pacuer
COMPOTHUBIICHUS TPOBOJAHUKOB. YJelbHOE compoTuBiieHHe. [IpuMepsl Ha pacyeT CONpPOTUBICHUS
MPOBOJHUKOB, CUJIBI TOKA U HanpsbkeHus. Peocratsl. [locnenoBarenbHOE U TapauieIbHOE COSAMHEHNE
MPOBOJHUKOB. JIEHCTBUS DIEKTPUUECKOTO TOKA

3akon JIxoyms-Jlenna. Paborta anekTpudeckoro Toka. MOIIHOCTE 3JEKTPUYECKOTO TOKA. EAMHUIIBI
paboOThl SIEKTPUUECKOTO TOKA, NPHUMEHsSEeMble Ha TpakThKe. CUETUYHMK DIIEKTPUYECKOW SHEPTHUU.
DnekTpoHarpeBareibHble TPUOOPHL. PacueT sanekTposHeprun, moTpedasieMoil OBITOBBIMHA MPUOOPaAMHU.
HarpeBanue npoBOJHUKOB 3JIEKTPUUECKUM TOKOM. KOIMYECTBO TEIIIOTHI, BBIACISIEMOE ITPOBOJHUKOM
¢ TokoMm. Jlamma HakanuBaHusg. KopoTkoe 3ambikanue. IIpemoxpanutenu. MarnutHoe moJe.
MaruuTHOE mMOJIe MPSAMOro TOKa. MarHuTHble JUHUM. MAarHuTHOE MOJIE KaTyIIKA C TOKOM.
DJIEKTpOMarHuThl U uX TnpuMeHeHus. [locTosHHbE MarHuThl. MarHuTHOE TMOJ€ MOCTOSHHBIX
MarHuToB. MarautHoe mone 3emiu. JleificTBUE MarHUTHOTO TOJiE Ha MPOBOJHUK C TOKOM.
DJIEKTPUUYECKUHN JBUTATEIb.

Dponmanvusvie nabopamopuvie padomeol.

4.COopKa dIEeKTPUIECKOH e U I3MEPEHUE CHITBI TOKA B €€ Pa3IMYHbIX yYaCTKaX.

5.3mepeHune HanpsHKeHUs: Ha Pa3IMYHbIX y4acTKaX dJIEKTPUYECKON 1ETIH.

6.PerynupoBanue CHIIbI TOKa PEOCTATOM.

7.3mepeHune conpoTUBIICHUS TPOBOJHUKA ITPU TTOMOIIM aMIIEpPMETPaA U BOJIbTMETPA.

8.13mepenne MOIHOCTH U pabOThI TOKA B AJIEKTPUUYECKON JIaMII€.

9. COopka >IEeKTpOMArHiTa M UCIIBITAHUE €TO JICHUCTBUSI.

10. 3yyeHue 3JIeKTpUUECKOTO JIBUTATENs MIOCTOSIHHOTO TOKA (Ha MOJIEIH).

II1. CBeToBbIe siBieHUsI. (9 YacoB)

Hcrounuku cBera.

[IpsamonuHeliHOEe pacnpoCTpaHEHUE, OTpakKE€HHWE U TMpesioMsieHHe cBeTa. Jlyd. 3akoH oTpakeHus
ceera. [lmockoe 3epkano. Jluaza. Ontuyeckas cuia JUH3BL V300pakeHune naBaeMoe JIMH3OM.
N3mepenne ¢oxycHOro paccTostHusi coOuparomeld JauH3bl. Ontuueckue mpuOopsel. [ma3 u 3peHwue.
Ouxwu.

Dponmanvuvle 1abopamopHvle padomal.

11.M3y4yeHne 3aKOHOB OTpa)KE€HUs CBETA

12.HaGnronenune siBIeHUs MPEJIOMIICHUSI CBETa

13.ITonyuenue n3006paskeHust PU OMOIIH JTHH3HI.

Pe3zeps -2uac

9 kJ1acc

(68 gacoB, 2 yaca B HEJIEIIO)

I. 3akoHbl B3aumoaeicTBHs U ABUKeHHs TeJ. (25 yacoB)

MarepuanbHas Touka. Tpaekropus. Ckopocts. Ilepememenne. Cucrema otcuera. OmnpeneneHue
KOOpJIMHATHl ABWXKYyIIEro Tena. ['paduku 3aBUCHMOCTH KHHEMAaTHYECKUX BEJIMYHMH OT BpPEMEHHU.
[IpsmonuHeiiHOe  paBHOYCKOpEHHOE  JBHKeHHE. (CKOpOCTb  PaBHOYCKOPEHHOIO  JIBUKEHUS.
[lepemenienne npu paBHOYCKOPEHHOM JBM>KEHHMHM. OmnpelerneHue KOOPAWHATHI JIBHXKYLIETO Telna.
I'paduku 3aBHCHMOCTM KHHEMAaTHUECKUX BEJIWYMH OT BpeMEHH. YcKopeHue. OTHOCHTEIbHOCTH
MEXaHNYECKOro ABMKeHUs. MIHepiuanbpHas cucteMa OTcueTa.

ITepBriif 3akon Heiotona. Bropoii 3akon Heiotona. Tperuit 3akon Heiorona. CBoOonHOE majneHue
3akoH BcemupHoro Tarorenusi. KpuBoimHEiiHOe aBWXKEHHE [[BM)KEHHWE 110  OKPYKHOCTH.
HckyccTBeHHble cnyTHUKM 3emun. Pakersl. Mmnynbc. 3akoH coxpaHeHMs MMITylbca. PeakTHBHOE
nBukeHue. JIBH)KeHHe Tena OpOIIEHHOTO BEpPTUKAIbHO BBepX. J[BHkeHUE Tela OpOILEHHOTO MOJ
YIJIOM K TOPU30HTY. J[BIKeHHE Tena OpOIIEHHOT0 TOPU30HTAIBHO. Y CKOpeHHe CBOOOIHOTO MaIeHUs
Ha 3emJle U IpYrux IUIaHeTax.

@ponmanvusvle 1ad6OpamopHsvle padomol.

1. UccnenoBanue paBHOYCKOPEHHOTO JIBUKEHHUS 0€3 Ha4yaJIbHOM CKOPOCTH.



2.13mepenne yCKOpeHus: CBOOOIHOTO A ICHHUS.

I1. Mexanuveckue Kojied0anus u BoJHbI. 3BYK. (10 yacoB)

Mexannueckue konebanus. Ammuutyaa. [lepuon, gacrora. CBobonubie kKonebanus. KonebarenbHbie
cucteMbl. MasdTHHK. 3aBHCHUMOCTbh IE€pUOJA W YACTOThl HUTSHOTO MASTHUKA OT JUIMHBI HUTH.
[IpeBpartienne sHEpruu npu KojedaTeabHOM ABMXKEHUHU. 3aTyxaromiue KosieOaHus. BbIHyXIeHHBbIE
kosnebOanus. Mexanndyeckue BoNHBIL. [[nmuHa BonHbL. [IpomonbHBIe U TonepedHbie BOJTHBL CKOpPOCTH
pacmpocTpaHeHus BOJHBL. 3BYK. Beicota n TemMOp 3Byka. ['poMkocTh 3Byka/ PacmpocTpaHeHue 3ByKa.
CkopocTtb 3ByKa. OTpaxxeHue 3Byka. 9xo. Pe3oHaHc.

®dpoHTanpHas JabopaTopHas padorTa.

3.HccnenoBaHue 3aBUCUMOCTH TIepHOJa M YacTOTHl CBOOOJIHBIX KOJIEOAaHMHA MaTeMaTH4ecKOoro
MasATHHKA OT €r0 JIJTUHBI.

I11. DnekTpomMaruuTHble siBjieHus. (174acoB)

JlelicTBE MarHUTHOTO MOJIS HA AIIeKTpHuecKkue 3apsaabl. [ padpuueckoe n300pakeHne MarHUTHOTO
nosisg. HampaBiieHne Toka u HarpaBjIeHHE ero MarHuTHOro nojst. OOHapyKeHue MarHUTHOTO TOJIS 110
€ro JACUCTBUIO Ha 3JIEKTpUUECKUM ToK. [IpaBuio neBoi pyku. MarHuTHBIN NOTOK. DJIEKTPOMarHuTHast
WHIYKUHUA. SIBI€HUE 3JIEKTpOMarHuTHOM HHAYKIMH. [loaydeHne mepeMeHHOro AIeKTPUYECKOro TOKa.
OnexTpoMarauTHoe nose. HeoqHoponHoe u HeonHOpoAHOE moje. B3auMoCBsI3b 3IIEKTPUUECKOTO U
MarHuTHOTO MOJed. DJIEKTPOMarHuTHele  BOJHBL. CKOPOCTH PacHpOCTpPaHEHUs 3JIEKTPOMAarHUTHBIX
BOJIH. DJIEKTPOJBUIATENb. DJIeKTporeHeparop. CBeT — 31eKTpOMarHuTHas BOJIHA.

®poHTanpHas JabopaTopHas padorTa.

4.V13ydeHue sIBJICHUS dJIEKTPOMArHuTHOM UHIYKLIHH.

I V. Ctpoenune atoma u aromHoro siapa (11 yacos)

PagnoaktuBHOCTh. Anbda-, O0eTTa- u ramma-usiaydeHue. ONBITBI MO PAcCEMBAHUIO ab(a-yacTHIl.
[Inanerapnas mopgens aroma. ATomHOE sapo. I[IpOTOHHO-HEWTpOHHAs MOJENb sapa. MeToasl
HAOJIIO/ICHUSI U PETUCTPALUU 4YacTHIl. PaTnoakTUBHBIC MpEeBpalIeHUs. DKCIIEPUMEHTALHBIE METO/IBI.
3apsn sapa. MaccoBoe uucio sapa. SAnepusie peakuuu. Jlenenue u cuntes saep. CoxpaHeHue 3apsaa
M MaccoBOr0 YHCIIa MNpH SAEPHBIX peakuusix. OTKpeITHE NPOTOHA W HEUTpOHA. SlAepHbIE CHUIIBI.
DHeprus CBS3M YacTHULl B sIPE.

Oneprus cBsa3u. Jledekr macc. Beinenenue sHepruu npu JAeJICHUU U CUHTE3e saep. Vcmonb3oBaHue
snepHoit sHeprun. Jlozumerpus. Anepusiii peaktop. [IpeoOpasoBanne BHyTpeHHEH sHepruu suep B
ANEKTPUYECKYIO dHEPrut0. ATOMHas 3HepreTuka. TepMmosiaepHble peakiuu. buonornueckoe neicTaue
paguanuu.

V. Ctpoenne u 3Bo.110ouust Beenennoii (5 yacos)

CocraB, ctpoenue u mnpoucxoxzaeHue ConHeyHoil cucteMbl. bonbmme tena CoJIHEUHON CHCTEMBI.
Maueie Tena Conneunoit cucrtemsl. CTpoenue, uznydenue u 3Bomtonns ConHua u 3Be3a. CTpoeHue u
3BOJIIOIMA BeeneHHOM.

CHucok JJUTEPATYPDI C YKA3aHHEM NepPeYHsa VUeOHO-MeTOIHYECKOro o0ecneyeHnsl,
CpPeICTB 00VUEHMSI M JIEKTPOHHBIX 00pa30BaTe/lbHbIX PECYPCOB.

1. ®wuswmka. 9 ki.: yaed. qyia oobmeodpazosart. yupexaenuit. / A.B. [Iépeimkun, E.M. I'yrHuk M.
Hpoda, 2019.
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