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HHOACHUTEJIBHASA 3AIIMCKA.

Pabouas nmporpamma 1o ¢usuke st 7-9 KIaccoB OCHOBHOM IIKOJIBI pa3padoTaHa B COOTBETCTBUU:

1. ®enepanpbiii 3akoH OT 29.12.2012 Ne 273-®3 (pen. ot 31.07.2020) «O6 obpa3oBanuu B
Poccutiickoit deneparumy (¢ u3M. U A0II., BCTym. B crity ¢ 01.09.2020).

2. Tlacmopr HammoHanbHOTO mpoekTa «OOpazoBanue» (yrB. mpesuauymom CoBera mnpu
[Ipe3unente PO no cTpaTrernyeckoMy pa3BUTHUIO M HAIIMOHAJIBHBIM MPOEKTAM, MPOTOKOJ OT
24.12.2018 Ne 16)

3. T'ocymapctBennas mnporpamma Poccuiickoit ®denepanuu «Pa3Butue oOpa3zoBanus» (yTB.
[ToctanoBnenuem IIpaButensctBa PD ot 26.12.2017 Ne 1642 (pem. ot 22.02.2021) «O06
YTBEPXKJICHUU  TOCYyAapCTBEHHOW mporpammbl  Poccuiickoir  @Penepanun  «Pa3Burtne
o0pa3zoBaHUsI.

4. Tlpodeccuonanpubiii crangapt «llemaror (memarormueckas AESITEIBHOCTh B JIOIIKOJIBHOM,
HayaJbHOM OOIIeM, OCHOBHOM 0OIIeM, cpeaHeM o0mieM oOpa3oBaHHH), (BOCIUTATEINb,
yuutenb)» (pea. ot 16.06.2019) (Ilpukaz MunHHCTEpCcTBa TpyAa U COIUAIBLHON 3amuThl PO
ot 18 oktsa6pst 2013 1. Ne 544H, ¢ u3MeHeHUsIMU, BHECEHHBIMHU TMpPUKa30oM MUHHCTEpPCTBA
Tpyna u corzamuthl PO ot 25.12.2014 Ne 11151 u ot 5.08.2016 1. Ne 422H).

5. Meroanueckue peKOMEHIAluU O CO3AaHUI0 U (PYHKIIMOHUPOBAHUIO B 00111€00pa30BaTEIbHBIX
OpraHu3alMsaX, pacloJOXKEHHBIX B CEIbCKOW MECTHOCTM M MajblX Topojax, LEHTPOB
o0pa3oBaHMs €CTECTBEHHO-HAYYHOW M TEXHOJOTHMYeCKOW HampaBieHHOcTel («Touka poctay)
(Y1BepxneHbl pacnopsbkeHueM MuHucrepcTBa mnpocBemieHus Poccuiickoit  denepauun
ot 12 suBaps 2021 r. Ne P-6)

6. Meroanueckue peKOMEHJAIMU MO CO3JAaHUI0 U (DYHKIMOHHUPOBAHUIO JETCKHX TEXHONApPKOB
«KBantopuym» Ha 06asze o0mieoOpa3oBaTeIbHBIX OpraHu3anuii  (yTB. PpacropsHKCHUEM
Munucrepcrsa npocseiienus Poccuiickoit @enepanuu ot 12.01.2021 Ne P-4).

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

[IporpamMma ompezenser colep:kaHue U CTPYKTYpy ydueOHOro marepualia, Mocjael0BaTeIbHOCTh
€ro U3yudeHus!, myTH (OPMUPOBAHMS CUCTEMBI 3HAHHUM, YMEHUN U CIIOCOOOB JEATEIBHOCTH, Pa3BUTHS,
BOCIUTAHMSI U COLIMATN3AIUHU yUaIluXCsl,

[Ipeyiaraemast mporpaMma peai3yercs ¢ OMOIIbI0 yueOHO-MeToandecknx KomiiekToB (YMK).

VMK 111 Ka)kgoro xjiacca BKIIOYAET:

VY4eOHuK, 3aJauHUK, METOAMYECKUE MaTepHaIIbl AJI YUUTENS, CAMOCTOSTEIbHbIE U KOHTPOJIbHBIE
paboTHI,

TeTpaab IJisl JJabOpaTOpHBIX padoT;

[TnanupyroTcs cienyromiue GopMbl OpraHU3aluKl yaeOHOTO Tpoliecca:

(GpoHTaNbHBIC, KOJUJICKTHBHBIC, TPYIIOBBIE; paboTa B mape; HHIMBUAYaJbHBIC.

B npenoxaBanuu npenMera OynyT MCHOJB30BATHCS CIEAYIOMINE TEXHOIOTHU U METObIL:

JMYHOCTHO-OPHUEHTUPOBAHHOE 00yUEHHUE;
npoOjeMHOe 00yUeHHUE;

g depeHIMpoBaHHOE 00yUCHHE;

TEXHOJIOTUH 00y4YEeHHs] Ha OCHOBE pEIlIeHUs 3a/]aY;
METO/bI UHUBHUYaJIbHOTO O0YUYECHHUS;

Oco0eHHOe 3HaueHue B MpenofaBaHUM (PU3UKU MMEET IIKOJbHBIM (PU3NYECKHIl 3KCIEpUMEHT, B
KOTOPBIH BXOIAT JNEMOHCTPAIIMOHHBIA SKCIIEPUMEHT U CaMOCTOSITEIbHbIE J1a0OpaTOpHbIEe pPaOOTHI
y4aImxcs Ha OCHOBE ITU(POBOIL 1abopaTopu.

[enpro n3yueHnust PU3NKU B OCHOBHOM IIKOJIE SIBJISICTCSI:
1) B HanpaBJieHUHU JUYHOCTHOIO0 PA3BUTHSA



- BOCIHMTaHUE TOTOBHOCTH OOY4YaIOLIMXCA K CaMOPAa3BUTHIO M €aMOOOpa30BaHUIO Ha OCHOBE
MOTHBAIUH K 00Y4EHHIO U TO3HAHUIO;

-opMHpOBaHUE IIEHHOCTH 370POBOTO M 0€301acHOro 00pasa KU3HH, MTPaBUJI UHIUBUIYATHHOTO H
KOJIJICKTUBHOTO 0€30MacHOTO TMOBEJCHHUsI B YPE3BbIUANHBIX CHUTYaLUsAX, YTPOXKAIOMIUX >KU3HU U
3JI0POBBIO JIFOICH, MPaBWJI IOBEJCHUS Ha TPAHCIIOPTE U HA AOPOTax.

-BOCIUTAaHUE YOSKIEHHOCTH B BO3MOXHOCTH II03HAaTh HPUPOAY, HEOOXOIUMOCTH DPa3yMHOIO
UCIOJb30BAHUS JOCTHKEHUH HAyKH M TEXHOJOTMH M JalbHEHIIEro pPa3BUTUSA 4YEJIOBEYECKOIO
00111ecTBa;

-pa3BUTHE YBAXKEHMsI K TBOPLIAM HAYKM M TEXHUKH; OTHOIIEHUS K (U3MKE KaK K DJIEMEHTY
00111€4eTI0BEYECKON KYIbTYPHI;

2) B MeTanpeIMeTHOM HAaNlPpaBJIeHUHN

OCBOCHHME 3HAaHUI O MEXaHMYECKUX, TEIUIOBBIX, AJIEKTPOMArHUTHBIX M KBAaHTOBBIX SIBJICHUSX;
BEIMYMHAX, XapaKTEpU3YIOIIUX OTH SBJICHUSA; 3aKOHAX, KOTOPBIM OHHM MOJYMHSAIOTCSA; METOJax
HAYYHOTO IO3HAHUS NPHUPOAbI U (OPMHUPOBAHMS HA STOW OCHOBE IPEACTABICHUH O (U3UUECKOM
KapTHHE MHPA;

OBJIAJICHUE YMEHHUSMHU TMPOBOAMTH HAONIOAEHUS NPHUPOIHBIX SBICHHUH, OMUCHIBaTH M 0000mIaTh
pe3yabTaThl HAOMIOAECHUHM, HCHOIb30BATh IIPOCTbIE HM3MEPUTENIbHbIE NPUOOPHI UId HU3y4CHMS
(¢u3nYecKUxX SBJICHUHN; MPEICTaBIATh PE3yNbTaThl HAOMIOACHUN WIM HW3MEPEHHMH B BHJE TaOMIL,
rpaMKOB M BBIABIATH HA 3TOW OCHOBE AIMIIMPUUECKUE 3aBUCUMOCTH; IIPUMEHSTD [10JIy4YCHHbIC 3HAHUS
s OOBSICHEHUS PAa3HOOOPA3HBIX MPHUPOJHBIX SBICHUM W MPOLECCOB, NPUHIMIIOB JCHCTBHS
BOXHEHIIMX TEXHUYECKUX YCTPOMICTB, M pelIeHus GU3NUECKUX 3a]1a4;

pa3sBUTHE II03HABATEIIbHBIX HHTEPECOB, WHTEIUIEKTYAJIbHBIX U TBOPYECKMX CIIOCOOHOCTEH B
mporecce pemeHus (U3MYECKUX 3a7ad U BBIIOJIHEHUS OSKCIEPUMEHTAIbHBIX HCCIIEA0BaHMIH;
CIIOCOOHOCTH K CaMOCTOSITEIIbHOMY IMPHOOPETEHHIO HOBBIX 3HAHMHA MO (HU3MKE B COOTBETCTBUU C
KU3HEHHBIMU IOTPEOHOCTSIMU U MHTEPECAMU;

- WCIONB30BaThb  KOMIIBIOTEPHBIE  TEXHOJOTMH Ui  pelleHus  UHPOPMALMOHHBIX U
KOMMYHHUKAI[MOHHBIX Y4€OHBIX 3aJad, B TOM 4YMCJE: BBIYMCICHHE, HAIUCAHUE IUCEM, COUYMHEHWH,
JIOKJIa/10B, pedepaToB, cO3JaHUE PE3CHTAUN U Jp.;

I[InanupyemMble pe3yabTaThbl 0CBOEHHS Y4eOHOro mpeamera «@usnkay.
JINYHOCTHBIMHY pe3yabTaTaMu 00ydeHus Qu3uke B 7-9 Kiiaccax SBISIOTCS:

e CchOpPMHPOBAHHOCTh II03HABATEIBHBIX HWHTEPECOB, WHTEIUICKTYaIbHBIX W TBOPYECKUX
CIOCOOHOCTEH yJaliuxcs;

e yO0eXJCHHOCTh B BO3MOXXHOCTH TIO3HAHUS TMPUPOJLI, B HEOOXOAMMOCTH pPa3yMHOTO
WCTOJBb30BaHMUS  JOCTM)KEHWA HAyKd W TEXHOJOTMH Uil  JaJbHEWIIEro pa3BUTHUSA
YeI0BEYECKOro 00IeCTBa, YBAXKCHHE K TBOPIIAM HAYKU M TEXHUKH, OTHOILIIEHUE K PU3UKE KaK
AIIEMEHTY OOIIeUeI0BEUECKON KYIbTYpPHI,

®  CaMOCTOATEIHLHOCTH B MPUOOPETCHUH HOBBIX 3HAHUH M MPAKTHYECKUX YMEHUI;

® TOTOBHOCTh K BBIOOPY JKM3HEHHOTO MYTH B COOTBETCTBHHU C COOCTBEHHBIMH HHTEPECAMH H
BO3MOKHOCTSIMU;

L] MOTHUBaIA OGp&SOB&TGJ’IbHOﬁ ACATCIIBHOCTHU IIKOJIBHUKOB Ha OCHOBC JINYHOCTHO
OPUEHTHPOBAHHOTO TTOIX0/1a;

e (opMupoBaHHE LIEHHOCTHBIX OTHOIIECHUH YT K APYTY, YUUTEIIO, aBTOPaM OTKPBITUI U
M300peTeHHH, pe3ybTaTaM O0yJIeHHUS.

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

L OBJIAICHUEC HaABBIKAMU CaMOCTOATCIIBHOI'O HpI/IOGpeTeHI/Iﬂ HOBBIX 3HaHHﬁ, OpI‘aHI/I3aI_II/II/I
y4eOHOW JESITeNIbHOCTH, TOCTAHOBKHU IICJICH, TUTAHHUPOBAHMS, CAMOKOHTPOJS M OIEHKH
pE3yNBTATOB CBOCH IEATEIBLHOCTH, YMEHUSMH TPEIBUIETh BO3MOXHBIC PE3YIbTaThl CBOUX
JIEHCTBHIA,

® IIOHMAHUC pa3n1/1q1/n71 MC)KI[y HNCXOIHBIMHU (baKTaMI/I U THUIIOTE3aMU JId UX OG’bSICHGHI/ISI,
TGOpeTI/I‘-IGCKI/IMI/I MOICIISIMU U pea.HBHBIMI/I O6’beKTaMI/I, OBJIAICHUC yHI/IBepcaJIbeIMI/I
y4eOHBIMU JCHCTBUSAMH Ha TpUMEpaX THUIOTE3 s OOBSICHEHHsS M3BECTHHIX (DAKTOB H
HKCIIEPUMEHTAIBHON MPOBEPKH BBHIIBUTAEMBIX THIIOTE3, Pa3padOTKU TEOPETHUECKUX MOJeneit
MPOIECCOB WUJIU SIBJICHU;



¢dopmMHupoBaHHE yYMEHHMI BOCHpPUHUMATbH, IepepadaThiBaTh W NPEAbABIATH MH(OPMAIMIO B
CIIOBECHOW, 00pa3HO#, CHMBONIHYECKON ¢opMax, aHANM3UPOBATh U TepepadaThIBaTh
MOJYYCHHYI0 HMH(OPMAIMI0O B COOTBETCTBUH C IIOCTAaBJICHHBIMH 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(popManum ¢
HCIIOJIb30BAHUCM PAa3JIMYHBIX HMCTOYHHUKOB W HOBBIX I/IH(l)OpMaI_II/IOHHBIX TEeXHOJIOTUN JJIA
pelIeHHs TO3HABATEIBHBIX 33/1ay;

Pa3BUTHC MOHOJIOTUYECKOA U HHaHOFquCKOﬁ pcun, YMCHHUA BbIpaXaTb CBOU MBICIU U
CIOCOOHOCTH BBICIYIIMBATh COOECEIHHMKA, TTOHUMATh €ro TOYKY 3pEHHs, MPU3HABaTh IPaBO
JPYroro 4ejloBeKa Ha HHOE MHEHUE,

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

¢dopmupoBaHre YMEHUN pabOTaTh B IPYIIE C BHIMOJIHEHUEM PA3IUYHBIX COIMAIBHBIX POJIEH,
NIPEJICTaBIISTh U OTCTaWBaTh CBOM B3TJISIBI M YOCIKICHHUS, BECTH JIUCKYCCHIO.

IIpenmeTHbIMHU pe3yJbTaTaMu 00yueHHs PU3HKe B 7-9 K1accax SABJISIOTCH:

dbopMupOBaHUEe MPEACTABICHUN O 3aKOHOMEPHOH CBSI3M U MMO3HABAEMOCTH SIBIICHUI MPUPOJIBI,
00 OOBEKTUBHOCTH HAYYHOTO 3HAHMS; O CHCTEMOOOPA3yIOMICH poiu (U3UKHA JJIST Pa3BUTHI
JpPYIUX €CTECTBEHHBIX HAyK, TEXHUKH W TEXHOJOTHWA; HAYYHOTO MHUPOBO33PEHUS Kak
pe3yibTaTa H3yueHUs: OCHOB CTPOCHUS MaTEepUH U (PyHIAMEHTAILHBIX 3aKOHOB (PM3UKH;
3HaHHUS O TPHUPOJIC BAKHEUIMX (U3NYECKUX SIBJICHHUHN OKPYXKAIOIIET0O MUPAa M MOHUMAaHHE
CMBICTa (PU3NYECKUX 3aKOHOB, PACKPHIBAIOIINX CBS3b U3YUCHHBIX SIBICHUI;

dbopMUpOBaHHE TIEPBOHAYATIBHBIX TNPEJACTABICHUNA O (DU3UYECKONH CYIIHOCTH SIBJICHHIA
OpUPOJbl (MEXAaHMYECKUX, TEIUIOBBIX, JIECKTPOMAarHUTHBIX M KBAHTOBBIX), BUIAX MaTEpUHU
(BeIIeCTBO U MOJIE), ABIKEHUU KaK CIOCO0e CYIIECTBOBAHUS MAaT€pUU; YCBOCHHE OCHOBHBIX
el MEXaHMKH, AaTOMHO-MOJIEKYJSIDHOTO YYEHUsS O CTPOCHHMHM BEIECTBa, 3JIEMEHTOB
JMEKTPOAUHAMUKN M  KBAaHTOBOW (DM3MKHU; OBJIAJEeHUE TOHATUWHBIM almaparoM U
CUMBOIIMYECKUM SI3BIKOM (DH3UKU;

YMEHUS IOJIb30BAaThCSl METOJAMU HAy4YHOI'O HCCIENOBAHUS SIBICHWW MPUPOJbI, NMPOBOAUTH
HAOMO/IeHUs, TUJIAHUPOBAaTh M BBIMOJHATH JKCHEPUMEHTHI, 00paldaThiBaTh Pe3yJbTaThI
U3MEPEHUH, MPEACTABIATh PE3YIbTAaThl U3MEPEHUHN C TOMOIIBIO TaOIuUIl, TpaduKOB U Gopmy,
0oOHapyXH1BaTh 3aBHUCHUMOCTH MeEXAy (U3HMUECKHUMH BEIMYHUHAMHU, OOBSCHATH MOJIyUYEHHBIE
pe3yNbTaThl U IeJIaTh BHIBOBI, OLICHUBATH IPAHULIBI TIOTPEIIHOCTEN PE3YJIbTATOB U3MEPEHMUIA;
YMEHHsI IPUMEHATHh TEOPETUYECKUE 3HAHUA MO (PU3MKe Ha MpaKTUKE, peliaTh (pu3nveckue
3a/1a4yu Ha IPUMEHEHUE TIOJTyYCHHBIX 3HAaHU;

YMEHHSI U HABBIKU TPUMEHSTH TOJyYCHHBIC 3HAHUS I OOBSCHEHHS MPUHIUIIOB JCHCTBUS
BOXHEHUIINX TEXHUYECKUX YCTPOUCTB, (pabOThl) MAaIIMH W MEXAaHU3MOB, CPEJICTB
NEPEeIBKEHUSI M  CBSI3U, OBITOBBIX NPUOOPOB, MPOMBINUICHHBIX  TEXHOJIOTMYECKUX
MPOIIECCOB, PELICHUS MPAKTUYECKUX 3a/ady [OBCEJIHEBHON JKM3HH, OOECIICUCHHS
0€30MacHOCTH CBOEH KH3HU, PALlMOHAILHOTO MPUPOIONONIB30BAHMS U OXPaHbl OKPYXKalOIIeH
Cpebl; BIUSHUS TEXHUUECKUX YCTPONUCTB HA OKPYKAIOIIYIO CPENY;

OCO3HAaHHE BO3MOKHBIX TPUYUH TEXHOTEHHBIX U 9KOJOTUYECKUX KaTacTpod.

OCO3HAaHHE HEOOXOJUMOCTH TIPUMEHEHUs JOCTHKCHHA (U3MKK W TEXHOIOTUH s
palMOHAIBHOTO MPUPOIONOIH30BAHNS;

OBJIaJICHUE OCHOBaMHM O€30M1aCHOTO HCIOJIb30BAHUSI ECTECTBEHHBIX U HCKYCCTBEHHBIX
3JIEKTPUYECKUX U MAarHUTHBIX MOJIEH, 3JIEKTPOMArHUTHBIX U 3BYKOBBIX BOJIH, €CTECTBEHHBIX U
WCKYCCTBCHHBIX HMOHU3UPYIOIIUX HM3IYYCHUNH BO W30ekKaHWE WX BPEIHOTO BO3ICHCTBHS
Ha OKPY’KAOIIYIO CPEly U OpTraHU3M YEJIOBEKA;

dbopMupoBaHue yOEKIEHUS B 3aKOHOMEPHOW CBS3U M MO3HABAEMOCTU SIBJICHHH MPHUPOJBI, B
00BEKTUBHOCTH HAy4YHOTO 3HAHUS, B BHICOKOW HEHHOCTH HayKHU B Pa3BUTUU MaTepUAIbHON U
JIyXOBHOM KYJIBTYPBI JIIOJICH;

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



OTBICKMBAaTh M (OPMYJIHPOBATh JOKA3aTENbCTBA BBIABUHYTHIX THUIOTE3, BBIBOJUTH U3
AKCIIEPUMEHTATBHBIX (PAKTOB M TEOPETUIECCKHUX MOJIENeH (PU3NUECKHIE 3aKOHBI;

® pa3BUTHE YMEHHMs IUIAHUPOBATh B IOBCEJIHEBHOM XH3HU CBOM JIEHCTBUS C MPUMEHEHUEM
MOJTyYEHHBIX 3HAHWW 3aKOHOB MEXAHHKH, JJCKTPOAMHAMHKH, TEPMOJUHAMHUKUA U TETUIOBBIX
SIBJICHUH C LIEJIbI0 COEPEeKEHNUs 37J0POBbS;

e (opmupoBaHUE MPEICTABICHUN O HEPAIIMOHATHHOM HCIOIb30BAHUU MPUPOIHBIX PECYPCOB H
SHEPruM, 3arpsA3HEHHM OKPY’KAIoOLIeH cpelpl Kak CJeICTBUE HECOBEpIICHCTBA MAIlUH U
MEXaHHU3MOB.

¢ KOMMYHUKATHBHBIC YMEHUS: IOKJIAQIbIBATh O PE3yJIbTaTaX CBOETO MCCIEIOBAHUS, YIaCTBOBATh
B JIMCKYCCHH, KPaTKO ¥ TOYHO OTBEYaTh Ha BOMPOCHI, CIOJIb30BATh CIIPABOUHYIO JTUTEPATypPy
U Ipyrue UCTOYHUKU HH(POpPMAIIHH.

BbINnyCKHUK HAYYUTCSH:

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

MOHUMATh CMBIC]I OCHOBHBIX (DU3MUECKUX TEPMHUHOB: (U3NYECKOE TeJo, (PU3MUECKOE SIBICHUE,
(bu3nueckas BeIMUrHA, CAUHUIBI U3MEPECHHUS;

pacrno3HaBaThb MpPOOJIEMBI, KOTOpPbIE MOXKHO pEIIUTh MNP NOMOUIM (U3UYECKUX METOJIOB;
aHAJIM3UPOBATh OTJCIBbHBIC ASTalbl MPOBEACHUS WCCIEAOBAHUNA W WHTEPIPETUPOBATH PE3YIbTATHI
HAOJIIOIEHUH U OIBITOB;

CTaBUTh OMBITHI O HUCCICIOBAHHUIO (DU3UYECKUX SBICHHWNA WM (U3NYECKUX CBOWCTB Ten 0Oe3
WCIIONB30BaHUSI TPSIMBIX H3MEPEHHM; TpH 3TOM (QOopMynHpoBaTh MpoodsieMy/3aaady ydeOHOTO
IKCIIEPUMEHTa; COOMpaTh YCTAaHOBKY W3 MPEAJIOKEHHOTO OOOpYIOBAaHHS; MPOBOIUTH ONBIT U
(GbopMynHpOBaTh BHIBOJIBI.

[Tpumeuanue. Ilpu mpoBeneHUn ucciaenoBaHUS (U3MUECKUX SBICHUN WU3MEPHUTEIbHBIC MPUOOPHI
UCIOJIb3YIOTCSL JIUIIb KaK JaTYUKU H3MEpeHHs] GU3NYECKUX BEIMYMH. 3alMCH TOKa3aHUM MPSIMbIX
M3MEpEHUH B 3TOM cliyyae He TpeOyeTcs.

MMOHUMATh POJIb IKCIIEPUMEHTA B MOTYYSHUH HAy4YHOH HH(OpMAaLINK;

MPOBOANTH MPSMbIC H3MEPEHUS (PU3NYSCKUX BEIUYMH: BPEMsl, pacCCTOSHUE, Macca Tela, 00beM,
CWiia, TemIeparypa, aTMocepHoe [aBieHHE, BIAXHOCTh BO3JlyXa, HANpsOKEHUE, CHJIa TOKa,
paauanuoHHBIA (OH (C MCMOIB30BAHUEM JO3MMETPA); MPH ITOM BBIOMPATH ONTUMAIBHBIA CIIOCOO
W3MEPEHHS U UCIIOIB30BaTh MPOCTEHIIINE METOIbI OLIEHKU MOTPEITHOCTEN U3MEPEHU.

[Tpumeuanue. JloGas y4yeOHas mnporpaMMa JO/DKHA OOeCHeuyuBaTh OBJAJCHUE MPSIMBIMU
U3MEpPEHUSIMU BCEX MEPEUNCICHHBIX (PU3NUECKUX BEIUYUH.

MPOBOANTh HCCIECIOBAaHUE 3aBUCUMOCTEH (U3MUECKUX BEIUYUH C HCIOJIB30BAHUEM MPSIMBIX
U3MEpEHUil: TpU OSTOM KOHCTPYHMPOBATHh YCTAaHOBKY, (UKCHUpPOBaTh pe3yjibTaThl IOJy4YEHHOU
3aBUCHMOCTH (DPM3MUYECKUX BEIUYUH B BUJIE TaOMUI ¥ TpadUKOB, JENaTh BBIBOJBI IO PE3yIbTaTaMm
UCCIIEIOBAHMUS;

MPOBOANTHh KOCBEHHBIE M3MEpeHUsl GU3MUECKUX BEIUYHH: MPU BBIOJHEHUH U3MEPEHUI cOOUpaTh
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIeysd MPEVIOKCHHON WHCTPYKUUHU, BBIUUCIATH 3HAYCHHE
BEJIMYUHBI U aHATM3UPOBATH MMOJYICHHBIE PE3YIbTAThI C YUETOM 33/IaHHON TOYHOCTH U3MEPEHUH;

aHAJIM3UPOBATh CUTYaLlUU MPAKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa, y3HaBaThb B HUX MPOSBICHHE
W3YYCHHBIX (DU3MUYECKUX SBJICHHUM WM 3aKOHOMEPHOCTEH U MPUMEHSTh WMEIOIIUECS 3HAHUS IS UX
OOBSACHEHHS;

MOHUMATh TPUHIUIBI JEHCTBUS MAaIlWH, MPUOOPOB M TEXHUYECKUX YCTPOHCTB, YCIOBHS UX
0€301MacHOT0 UCIOIb30BAHMS B IOBCEAHEBHON KU3HU;

MCIOJIb30BaTh MPH BHITIOJHEHUH YYEOHBIX 33a7a4 HAYYHO-TIONYJSPHYIO JTUTEPATypPy O (PUINUECKUX
SIBIIGHUSX, CIIPAaBOYHBIE MaTepUabl, pecypchl IHTepHET.

BbINyCKHUK MOJYYHT BO3MOKHOCTH HAYYHTHCS:

OCO3HAaBaTh IIEHHOCTh HAYYHBIX HCCIICIOBAHUM, POibh (PU3UKU B PaCHIMPEHUH IPEACTABICHUI 00
OKpY>KaIoIlleM MUPE U €€ BKJIaJ B YJIy4lllEeHUE KauecTBa KU3HH;

UCIOJIb30BaTh TMPUEMBI TMOCTPOCHUS (U3HUECKUX Mojeei, moucka u  (GOPMYITUPOBKH
JIOKA3aTEeNbCTB  BBIABMHYTHIX THIIOTE€3 U TEOPETUYECKHUX BBIBOJAOB Ha OCHOBE OJMIHPUYECKU
YCTaHOBJICHHBIX (DaKTOB;



CpPaBHMBAaThb TOYHOCTb H3MEpPEHUS (QU3NYECKUX BEIMYMH IO BEIMYMHE HX OTHOCHUTEIHHON
MOTPEUIHOCTH MPY MPOBEACHUH MPSIMBIX U3MEPEHUI;

CaMOCTOSITENTbHO MPOBOAUTH KOCBEHHBIE H3MEPEHUSI M HCCIENOBaHUS (PU3NYECKUX BEJIMYUH C
WCIOJIb30BAHUEM DA3JIMYHBIX CIOCOO0B U3MEpPEHHS (PU3NYECKUX BEIUYHMH, BBEIOMpATh CpEACTBa
M3MEPEHHS C yYETOM HEOOXOAUMON TOYHOCTH U3MEPEHH, 000CHOBBIBATh BHIOOP CIIOCOOa M3MEPEHUS,
aJICKBaTHOTO MMOCTABJICHHOM 3aj1aue, TPOBOJIUTH OLIEHKY JJOCTOBEPHOCTH MOJYYCHHBIX PE3YyJIbTATOB;

BOCIPUHUMATh HH(pOpMaLNi0 (U3NYECKOTO COJEpKaHUs B HAYYHO-IOMYJISIPHOM JHUTeparype H
CpeICTBaX MacCOBOM MH(POpPMAIUH, KPUTUIECCKH OIICHUBATH MOJYYCHHYIO HH(POPMAIIUIO, aHATU3UPYS
ee coJiep KaHue U TaHHbIe 00 HCTOYHUKE HH(OpMAIUH;

CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIC M YCTHBIE COOOMIEHUS O (PU3MYECKHUX SBIICHUSX HA OCHOBE
HECKOJIbKUX MCTOYHHUKOB HH(OpMAIMH, COMPOBOXKIATh BBICTYIUIEHHWE MpE3eHTAlMEH, YUHUThIBas
0COOCHHOCTH ayIUTOPUU CBEPCTHUKOB.

MexaHuuyeckue siBJIeHUS
BbinyCKHUK HAYYUTCH:

pacrno3HaBaThb MEXaHMYECKHE SIBICHHUS M OOBACHATH HAa OCHOBE HMMEIOLIUXCS 3HAHUNW OCHOBHbBIE
CBOMCTBAa WJIM YCIIOBUSI NMPOTEKAHUS HTUX SIBJICHUW: PaBHOMEPHOE M HEPABHOMEPHOE IBUXKEHUE,
PaBHOMEpPHOE M DPABHOYCKOPEHHOE NPSAMOJMHEWHOE ABM)KEHHE, OTHOCUTEIBHOCTh MEXaHHYECKOIO
IBUKCHHS, CBOOOJHOE TMAageHUEe TeJl, pPAaBHOMEPHOE [BIDKEHHE 110 OKPYKHOCTH, WHEPIHS,
B3aMMO/ICIICTBHE TeJ, peaKTUBHOE JIBU)KEHUE, Nepeada AaBJICHUs TBEPAbIMU TellaMU, KUAKOCTIMU U
razamu, atMocepHOe JaBJICHHE, TNIABAHUE TeJl, PABHOBECHE TBEPBIX TEJ, UMEIOMINX 3aKPEIUICHHYIO
OCh BpaIllEHUs, KOJIeOaTEIbHOE IBI)KEHUE, PE30HAHC, BOJIHOBOE ABUKEHUE (3BYK);

OMKCHIBATh M3YYEHHBIE CBONCTBA Tl W MEXaHWYECKHUE SIBIICHUS, WCIOIB3YsS (U3HUECKUE
BEJIMYUHBIL: MyTh, EPEMEIEHUE, CKOPOCTh, YCKOPEHUE, IEPUO OOpalleHus], Macca Tena, MIOTHOCTb
BEILIECTBA, cuia (Cuia TSKECTH, CHIIa YIPYroCTH, CHJIA TPEHHs), HaBICHUE, HMITYJIbC Tela,
KMHETUYeCKasi SHeprus, MOTeHIMalbHasl SHEPrus, MexaHudeckas paboTa, MEXaHUYeCcKask MOIIHOCTb,
KIIJ] mpu coBepiieHnr pabOThl ¢ UCHOIB30BAHUEM MPOCTOTO0 MEXAaHU3Ma, CHJIA TPEHHS, aMILTUTY/Ia,
MEepHoJ] W YacToTa KoJeOaHWid, IIMHA BOJIHBI U CKOPOCTh €€ PacCIpOCTPAHCHHUS;, TPHU OIMHUCAHUU
MPaBWJIbHO TPaKTOBaTh (U3UYECKUN CMBICT HCHOIb3YEMbIX BEJIWYMH, UX OOO3HAUYEHHUS U E€AMHUILIBI
U3MEpEeHUs, HaXOOUTh (HOPMYIBI, CBSA3BIBAOIINE JaHHYIO (DU3UYECKYI0O BEIMYMHY C JPYTUMHU
BEJIMYUHAMU, BBIYUCIISITh 3HAU€HUE (PU3NYECKON BETUUHUHBI;

aHAJIM3UPOBATh CBOWCTBA TEJN, MEXAHUYECKHE SIBICHUS M TIPOIECCHI, HCHONB3YS (HHU3MYECKHe
3aKOHBI: 3aKOH COXpPAHEHUS HHEPruH, 3aKOH BCEMUPHOIO TATOTEHHUS, MPHUHIMII CYNEPIIO3ULIUU CHJI
(maxoxzaenue paBHojercTBytomei cuibl), I, II u I1I 3akonsr HeioTOHA, 3aKOH COXpaHEHUs UMITYJIbCA,
3akoH ['yka, 3akoH [lackans, 3akoH ApxXxwmena, Mpu 3TOM pas3iudyaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA ¥ €r0 MaTEMaTUYECKOE BbIPAKEHHUE;

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

peliaTth 3aa4M, UCIOob3ysl (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 (GopMmyIbl, CBA3BIBAIOIINE (PU3NYECKUE BETUUYUHBI
(myTh, CKOpPOCTb, YCKOpPEHHE, Macca Tejia, IUIOTHOCTh BEIIECTBAa, CHJIA, JABJIEHHWE, UMIIYJIbC Tela,
KMHETUYeCKasi SHEprus, MOTeHIMalbHAs PHEPrus, MexaHudeckas paboTa, MEXaHUYECKash MOIIHOCTb,
KIIJ] mpocToro MexaHusma, CUjia TPEHUS CKOJIbKEHUS, KO3IPPUIHEHT TPEeHUS, aMILUIUTY/a, IIEPUO 1
yacToTa KojeOaHU, AJMHA BOJHBI M CKOPOCTh €€ PaclpOCTpaHEHHs): Ha OCHOBE aHAJIU3a YCJIOBHS
3a/laud 3aliChIBaTh KPATKOE YCJIOBHE, BBIICTATh (DPM3MUECKHUE BEIUMYHMHBI, 3aKOHBI U (HOPMYIIHI,
HEOOXOIUMBIE I €€ pEeHIeHMs, MPOBOAMTH pacyeThl M OLEHUBATh PEaJbHOCTh IOJIYYEHHOTO
3HaueHUs! (PU3NYECKON BETUIHHBI.

BbInycKHUK MOJYYHT BO3MOKHOCTh HAYUYHThCH:

UCIOJIb30BaTh 3HAHUS O MEXAaHWYECKUX SBJICHUSIX B IOBCEIHEBHOW KH3HU JUIsl OOecrieyeHus
0€30MacHOCTH TpU OOpalIeHHH ¢ TpHOOpaMU M TEXHUYECKUMHU YCTPONCTBAMH, IS COXpPaHEHUS
3I0pOBbS U COOJIIOJIEHUSI HOPM D3KOJIOTMYECKOTO IMOBEACHUS B OKpYXAloIIeW cpene; NPUBOIUTH
MpUMEpPhl MPAKTUYECKOTO HCIONh30BaHMS (DU3MUECKUX 3HAHWA O MEXaHWYECKUX SIBICHUSX U
¢bu3NuecKUx 3aKOHAaX; MPHUMEpPhl HCIOJIb30BAHMSI BO30OHOBISEMBIX HCTOYHUKOB DHEPIHH;
AKOJIOTUYECKUX MOCIIEICTBUM UCCIEOBaHUSI KOCMUYECKOTO MMPOCTPAHCTB;



paznuuaTh TPaHUIBl TPUMEHUMOCTH (PU3MUYECKHX 3aKOHOB, MOHHMMATh BCEOOIIUH XapakTep
(GyHIaMEHTAIbHBIX 3aKOHOB (3aKOH COXPAaHEHUS MEXaHMYEeCKOW JHEPruH, 3aKOH COXPaHCHHS
HMMITYJIbCa, 3aKOH BCEMHUPHOTO TATOTEHUS) M OTPAHMYCHHOCTb HCITOJIb30BAaHUS YaCTHBIX 3aKOHOB
(3akoH ['yka, Apxumena u ap.);

HaxOJIUTh aJICKBATHYIO MPEUIOKEHHON 3a7a4e (HU3NUECKYI0 MOJIEIb, pa3peliaTh mpodaeMy Kak Ha
OCHOBE UMEIOIINXCS 3HAHHUH 110 MEXAHUKE C UCIOJIb30BAHUEM MAaTEMATHYECKOIO armapara, Tak U mpu
IIOMOIIIM METOJIOB OI[CHKH.

TenjoBble ABJICHUS
BbInyCKHUK HAYYHTCH:

pacro3HaBaTh TEIJIOBBIC SBJICHHS U OOBSICHATH Ha 0a3e MMEIONIUXCSl 3HAHUH OCHOBHBIE CBOMCTBA
WIM YCIIOBUSI TPOTEKAHUS JTUX SIBICHUU: AudQy3us, W3MeHeHHe oObeMa Tel MPU HATPEBAHHUH
(oxnaxxneHun), OONbIIas CKUMAEMOCTh Ta30B, Mallasg CXHUMAEMOCTh JKHUIKOCTEH W TBEPABIX TeE;
TEIUIOBOE PABHOBECHE, UCIIAPEHUE, KOHJCHCALUS, TIJIaBJICHUE, KPUCTAJUIU3ALMUS, KUIIEHUE, BIAXKHOCTh
BO3/IyXa, pas3lIMYHbIE CMOCOOBI TeIIonepeadyd (TEeIUIONPOBOIHOCTh, KOHBEKIUS, H3IYUYCHHE),
arperatHble COCTOSIHUS BEILECTBA, MOIVIOLIEHUE YHEPTUU NIPU UCIIAPEHHUU KUAKOCTH U BBIICIICHUE €€
MpY KOHJACHCAIlUK Mapa, 3aBUCUMOCTb TEMIIEPATYPbl KUTIIEHUS OT JIaBJICHUS;

OIKCHIBATh U3YYEHHBIC CBOWCTBA TEN WM TEILJIOBBIC SBICHUS, HCIONB3YS (PU3NUYCCKUE BEITHUUHBI:
KOJIMYECTBO TEIJIOThI, BHYTPEHHSAS JHEPrus, TeMIepaTrypa, YIeidbHas TEIJIOEMKOCTh BEIEeCTBa,
ylIenbHas TEIUIoTa IJIABJICHHS, yIENbHAs TEIUIoTa MmapooOpa3oBaHUs, yAelIbHAs TEIUIOTa CTrOpaHUs
TOIUIMBA, KOA((HUIIMEHT TMOJE3HOTO0 MEUCTBHUS TEIJIOBOTO JBHUTATENs; NMPH OMHCAHWUU TPaBUIBHO
TPaKTOBAaTh (PU3UYECKHIA CMBICT HCIOJIb3YEMbIX BEIMYUH, UX OOO3HAUEHUS M €AMHUIIBI U3MEpPEHUS,
HaxoJUTh (OPMYJIbI, CBS3BIBAIOIIME JaHHYIO (U3UYECKYI0 BEIWYMHY C APYTUMH BEIMYUHAMH,
BBIYUCIIATH 3HAUCHUE (PU3HUECKON BEIIMYUHBL;

aHaJIM3UPOBATh CBOMCTBA TEJ, TEIUJIOBBIE SIBJICHUSI U MPOLIECCHI, HCIOJIb3YSl OCHOBHBIE MOJIOKEHUS
ATOMHO-MOJIEKYJISIPHOTO YYEHHUS O CTPOSHHUM BELIECTBA U 3aKOH COXPAHEHUS SHEPTUU;

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

MPUBOJUTH MPUMEPHI MPAKTHYECKOTO MCTOIb30BaHUs (PU3MUECKUX 3HAHUHN O TEIUIOBBIX SIBJICHUSX;

peliaTh 3a/1a4M, UCIOIb3ys 3aKOH COXPaHEHHs JHEPTUH B TETUIOBBIX IpoIieccax u GopmyIbl,
CBs3BIBAIONIME (PU3UYECKUE BEITMYMHBI (KOJMUECTBO TETUIOTHI, TEMIIEpaTypa, yAeIbHas TETUIOEMKOCTh
BEIIECTBA, yAeNbHAas TEIUIOTA IUIABIICHUS, yJENbHAs TEIJIOTa MapooOpa3oBaHUs, yIelbHAs TEIIOTa
CropaHusi TOIUIMBA, KOY(DPHUIIMEHT TOJIE3HOTO JIEHCTBUS TEIJIOBOTO JBHUTATENsA): HA OCHOBE aHaIW3a
YCIIOBUSI 3aJa4d 3alHChIBaTh KPATKOE YCIOBHE, BBIIETATh (U3MUECKUE BEIMYMHBI, 3aKOHBI U
dbopmynbl, HEOOXOAMMBIE IS €€ PEIICHUs,, MPOBOJUTH pacdyeThl M OIEHWBATh PEATHHOCTH
MOJIYYEHHOTO 3HAYCHUS (PU3HUECKON BEIIMYUHBIL.

BbINyCKHUK MOJYYUT BO3MOKHOCTh HAYYUTHCH:

HCIIOJB30BaTh 3HAHUS O TEIUIOBBIX SBICHUSAX B IIOBCECIHEBHON JKM3HHM IS OOCCICUCHHUS
0€30IacHOCTH TIPU OOpallleHHd C MPUOOpaMHU M TEXHUYECKUMH YCTPONCTBAMHU, IJIsI COXPAHCHUS
3I0pPOBbSI U COOJIFOJICHUST HOPM DKOJIOTMYECKOTO TMOBEACHUS B OKPYXKAIOMICH Ccpele; MPUBOIUTH
MPUMEPBI IKOJIOTUYECKHUX IOCIIECACTBUI paOOThl JIBUTATENCH BHYTPEHHETO CTOPAaHMS, TEIUIOBBIX U
TUAPOIIICKTPOCTAHLIHM;

pa3nuyath TPaHUIBl TPUMEHUMOCTH (U3MUYECKUX 3aKOHOB, TOHHMMATh BCEOOIIMN XapakTep
(byHIaMEHTAIbHBIX (DU3MYECKUX 3aKOHOB (3aKOH COXpaHEHWS SHEPrud B TEIUIOBBIX MpOIEccax) W
OTPaHUYEHHOCTh UCIOJIb30BAaHUS YACTHBIX 3aKOHOB;

HaXOJUTh aJeKBATHYIO MPETIOKEHHON 3a/1aue (PU3UUECKYI0 MOJIENb, pa3peliarh mpodieMy Kak Ha
OCHOBE MMEIOIIMXCS 3HAHUKM O TEMJIOBBIX SBICHHSIX C HMCIOJb30BAHHMEM MATEMAaTUUYECKOTO almapara,
TaK ¥ MPHU MOMOIIY METOJIOB OI[CHKH.

DJleKTpUYeCKNe U MATHUTHbIE SIBJICHUS
BbInyCKHUK HAYy4YUTCH:

pacmo3HaBaTh 3JIEKTPOMATHUTHBIE SBICHHS U OOBSCHATH HA OCHOBE UMEIONINXCSl 3HAHUN OCHOBHBIE
CBOWCTBA WJIM YCJIOBHSI NPOTEKAHUS ITUX SIBJCHUW: DJIEKTPU3AIMS TEJ, B3aHMMOJCHCTBHE 3apsIOB,
JNEKTPUYECKUH TOK W €ro JeHCTBUS (TEIJIOBOE, XHWMHUYECKOE, MAarHMTHOE), B3aMMOJCHCTBUE
MAarHuTOB, JIEKTPOMAarHUTHAs WHIYKIUS, JACHCTBUE MArHUTHOTO MOJISI HA MPOBOJAHUK C TOKOM M Ha
JBHKYILYIOCS 3apPSKEHHYIO YaCTHUIy, AEMCTBUE AJIEKTPUUYECKOTO TOJIS Ha 3apSKEHHYIO YaCTHUILY,



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

COCTaBJISITh CXEMBbI 3JIEKTPUUECKUX IIeTel ¢ MOCiel0BaTeNIbHBIM U MapalljielIbHbIM COEAMHEHUEM
AJIEMEHTOB, pa3jinuas YCJIOBHBIE OOO3HAYEHUS SJEMEHTOB 3JIEKTPUYECKHX IIeTel (MCTOYHHUK TOKa,
KJIIOY, PE3UCTOP, PEOCTAT, JIaMIIO4Ka, aMIIEPMETP, BOJILTMETD).

UCIOJIb30BaTh ONTHYECKUE CXEMBI IJs TIOCTPOCHHUS HW300paXEHUH B IUIOCKOM 3epKalie H
coOuparoIei TuH3e.

OINKCHIBATh W3YYCHHBIE CBONCTBA TEN M JJIEKTPOMATHUTHBIC SIBJICHHS, HCTIOIB3Ys (DHU3HMYECKHE
BEJIMYMHBL: DJIGKTPUYECKUI 3apsii, cujia TOKA, OJJIEKTPUYECKOE HAaMpsHKEHUe, 3JICKTPUUECKOe
COIPOTHUBIICHUE, YICILHOE COMPOTUBIICHUE BEIIECTBA, paboTa NEKTPUIECKOTO MOJIsI, MOIITHOCTh TOKA,
(boKyCcHOE pacCTOSIHUE M ONTHYECKasl CUJla JIMH3bI, CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, UIMHA BOJIHBI
M 4acTOTa CBETa; P OMHUCAHWH BEPHO TPAKTOBATHh (PHU3UUECKHUI CMBICI UCHOIB3YEMBIX BEIIMYUH, UX
0003HAUYEHUSI M EIWHHULIBI MU3MEPEeHMs; HaXOAUTh (OPMYJbI, CBS3bIBAIOLIME JaHHYIO (DU3UUECKYIO
BEJIMYUHY C IPYTUMHU BEITUYUHAMHU.

aHAJIM3UPOBATh CBOMCTBA TEI, SJICKTPOMArHUTHBIC SIBICHHUS W MPOIIECCHI, UCTIONB3YS (pU3mveckue
3aKOHBI: 3aKOH COXpaHEHHsI dJIEKTPUUECKOro 3apsiaa, 3akoH Oma s ydacTka Iemnu, 3akoH J[koyis-
Jlenna, 3akOH MNPSMOJIMHEWHOTO pACHpPOCTPAHEHUS CBETa, 3aKOH OTpPaKEHHsI CBETa, 3aKOH
MPEIOMIICHUSI CBETA; IPH ATOM Pa3linyaTh CIOBECHYIO (POPMYITUPOBKY 3aKOHA M €r0 MaTeMaTUYEeCKOe
BBIpaKEHHE.

MPUBOJIUTH NMPUMEPHI MPAKTUYECKOTO UCTHOIb30BaHUS (PU3NYECKUX 3HAHUH O 3JIEKTPOMArHUTHBIX
SIBIICHUAX

pemiaTh 3aJa4u, UCIONb3ys (hu3ndeckrne 3aKoHbI (3akoH OMma A ydacTka Ienu, 3akoH J[koyns-
Jlenna, 3akoH TPSAMOJIMHEHHOTO pPACIPOCTPAaHEHHs] CBETa, 3aKOH OTPAXEHUS CBETa, 3aKOH
MIPEIOMIICHUSI CBETa) U (POPMYIIBI, CBSA3BIBAIONINE (PU3NYCCKUE BEIMYMHBI (CHUIAa TOKA, JIEKTPHUIECKOE
HampsDKEHUE, JJIEKTPUYECKOE COMPOTHBIICHHE, YJIENbHOE CONPOTHUBIIEHHWE BellecTBa, paboTa
ANEKTPUYECKOTO TOJIsI, MOIIHOCTh TOKA, (DOKYCHOE PACCTOSIHHE W ONTHUYECKasi CHJIA JTMH3BI, CKOPOCTh
ANIEKTPOMArHUTHBIX BOJH, JJMHA BOJIHBI M 4YacToTa CBeTa, (OpMYyNbl pacuera 3JIEKTPUYECKOTo
CONPOTHUBIICHUS TPHU TOCIEIOBATEIFHOM U TapalieIbHOM COCIUHEHUH MPOBOIHHUKOB): HA OCHOBE
aHaJlM3a yCJIOBHS 3a/1a4Ml 3alKMChIBaTh KPATKOE YCJIOBHE, BBIACIATH (PU3HMUECKUE BEIIUYUHBI, 3aKOHBI 1
dbopMyInbl, HEOOXOMUMBIC [JIsI €€ peIICHHs, MPOBOJUTH pPacyeThl U OIEHUBATh PEATbHOCTh
MOJIYYEHHOT0 3HAaYeHUS (PU3HUECKON BEIUYUHBI.

BbInycKHUK MOJYYHT BO3MOKHOCTh HAYUYHTHCH:

MCIOJIb30BaTh 3HAHUS 00 DJIEKTPOMATHUTHBIX SIBJICHUSX B TIOBCEHEBHOM U3HU JJIsl 00eCTICUeHUS
0€30MacHOCTH TpU OOpalIeHUH ¢ MPUOOpaMH M TEXHUYECKUMHU YCTPONCTBaAMH, AJIi COXpPaHEHUS
3I0pPOBbSI U COOJIFOJICHUST HOPM D3KOJOTHYECKOTO TMOBEACHHUS B OKPYXKAIOMIEH cpene; MPHBOIUTH
MIPUMEPHI BIUSHUS JIEKTPOMArHUTHBIX U3IYy4€HUN Ha KUBbIE OPTaHU3MBbI;

pa3nuyath TPaHUIBl TPUMEHUMOCTH (U3MYECKUX 3aKOHOB, TOHHMMATh BCEOOIIMN XapakTep
(GbyHIlaMEHTAJIbHBIX 3aKOHOB (3aKOH COXpaHEHMsI SJEKTPUUECKOro 3apsijia) U OrpaHMYEeHHOCTHb
MCIOJIb30BAaHUS YaCTHBIX 3aKOHOB (3aKkoH OMa Jis yuacTka 1enu, 3akoH Jxoyns-Jlenua u np.);

UCIIOJIb30BaTh IMPUEMBl TMOCTPOCHUS (U3MYECKUX MoJenei, TMoucka u (QOpMYyIUPOBKU
JI0KA3aTEeNIbCTB  BBIIBUHYTBIX THUIIOTE3 M TEOPETUYECKUX BBHIBOJIOB HA OCHOBE OSMIIUPUYECKH
YCTaHOBJICHHBIX (PAKTOB;

HAXOJUTh aJeKBATHYIO MPEAIOKEHHON 3a/1aue (GU3UUECKYI0 MOJIENb, pa3peliarh mpooieMy Kak Ha
OCHOBE UMEIOUINXCS 3HAHUM 00 3JIEKTPOMArHUTHBIX SBJICHUSAX C MCIOJIb30BAHMEM MaTEMaTH4YE€CKOIrO
amnmapara, Tak 1 [Py MOMOIIY METOJOB OIICHKHU.

KBanToBbBIEe siBJIEHMSI
BbInyCKHUK HAYYHTCA:

pacrmo3HaBaTh KBAHTOBBIC SIBICHHUS W OOBSICHATH HAa OCHOBE HMEIOIIUXCS 3HAHWH OCHOBHBIC
CBOMCTBA UJIM YCJIOBUSI MPOTEKAHUS 3TUX SIBJICHUI: €CTECTBEHHAs! M UCKYCCTBEHHAs PaInOaKTUBHOCTb,
-, B- ¥ y-u3nmydeHus, BOSHUKHOBEHHE TUHEHYATOr0 CIIeKTpa U3TyICHHS aTOMa;

OIHCHIBAaTh U3yYEHHbIE KBAHTOBBIC SIBJICHUS, UCIONB3Ys (U3MUECKHE BEIMYMHBI: MACCOBOE YUCIIO,
3aps0BOE YHCIIO0, TIEPUO TOoIypacnana, dHeprus (OTOHOB; MPU OMHMCAHWU TPABHIBLHO TPAKTOBATH
¢bu3nyecKuil CMBICI HCIOJIb3YEMbIX BEIUYMH, UX 0003HAYEHMs] M €AMHHULIBI U3MEPEHMsI; HaXOAUThb



(GbopMyIibl, CBA3BIBAIOIINME MaHHYIO (DU3MYECKYI0 BEIMYMHY C JAPYTMMHU BEIMYMHAMH, BBIYHCIATH
3Ha4YeHHEe (PU3NUECKOI BETHMUNHBL;

aHAJIM3UPOBaTh KBAHTOBBIC SIBICHUS, HCIIONb3YsSd (PU3NYECKHE 3aKOHbI M IIOCTYJIAThl: 3aKOH
COXPAHEHHUs SHEPruH, 3aKOH COXPAHEHMs DJIEKTPUUECKOTO 3apsiaa, 3aKOH COXPaHEHUs MacCOBOIO
YKclia, 3aKOHOMEPHOCTH M3JIy4Y€HHUS U TOTJIOIIEHUSI CBETAa aTOMOM, MPU 3TOM pasziinyarh CIOBECHYIO
(hOpMyIIMPOBKY 3aKOHA U €T0 MAaTEMaTHYECKOE BEIPAKEHUE;

pa3ianyaTh OCHOBHBIE MPU3HAKH TUIAHETAPHON MOJENIN aToMa, HyKJIOHHOW MOJENM aTOMHOTO f]Ipa;

IIPUBOJIUTH IIPUMEPEI IIPOSABIIEHUS B IIPUPOAE U IIPAKTUIECKOI'0 UCIOJIB30BaHUS paIOaKTUBHOCTH,
SJIEPHBIX U TEPMOSACPHBIX PEAKIIMiA, CIEKTPAILHOTO aHATH3a.

BbInycKHUK MOJYYHT BO3MOKHOCTh HAYUYHThCH:

UCIIOJIb30BaTh MOJIyYEHHBbIE 3HAHHS B TOBCEIHEBHOM JKM3HM IMPH OOpALIEHUH C MpUOOpamMu U
TEXHUYECKMMHU YCTPOMCTBAMU (CUETUYMK HMOHM3HMPYIOUIMX YacTHUI], O3UMETpP), A COXpaHCHHS
3J10pOBbS U COOJIOICHUS HOPM DKOJIOTUYECKOTO MOBEACHUSI B OKpY KaloLIel cpee;

COOTHOCHUTD SHCPIr'Ur0 CBA3U ATOMHBIX AICP C I[G(I)GKTOM MacCcChI,

MPUBOJUTH MPUMEPbl BIUSHUS PAJIMOAKTUBHBIX H3JIyYEHHUH HA JKUBbIE OpraHU3Mbl; MOHMMAThH
MMPUHIHAIT ,Z[GI\/'ICTBI/IH AO3UMCETPA U pa3JIndaTh YCIIOBUA €0 UCIIOJIb30BAHUA,

MOHUMATh  JKOJIOTUYECKHE MpOoOJeMbl, BO3HUKAIONIME TPU  HCIOJIb30BAaHUM  ATOMHBIX
AJIEKTPOCTAHLIMH, WM TYTH PELICHHUS 3TUX Npo0iIeM, MEPCHEKTUBBI HCIOIB30BAHMS YIPABISEMOIO
TEPMOSAIEPHOTO CUHTE3A.

DJIeMeHThI ACTPOHOMMH
BbInycKHUK HAYYHMTCSH:

YKa3blBaTb HA3BaHUA IIJIAHCT Conaeunon CUCTCMbI; pa3jindyaTb OCHOBHBIC MPHU3HAKKU CYTOYHOI'O
BpallleHus 3Be3qHoro Heba, aBuxenust JIynol, ConHIla U TJIaHET OTHOCUTEIIBLHO 3BE3/I;

IIOHUMATh Pa3Iu4Msl MEKIY FEeIMOLICHTPUYECKON U T€OLEHTPUYECKON CUCTEMaMU MUDA;

BbInycKHUK MOJYYHT BO3MOKHOCTh HAYUYHThCSH:

yKa3bIBaTh OOIME CBOWCTBA M OTJIMYMS IJIAHET 3€MHOM TPYMIbI U TUIAHET-TUTAHTOB; MAaJIbIX Tejl
ConHedHOM cucTeMbl M OOJIBIIMX TUIAHET; MOJIb30BAaThCsS KapTOW 3BE3AHOr0 Heba Mpu HaOII0ACHUSX
3BE3JHOro Heoa;

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

Ppa3jinvdaTh rUOTE3bl O MPOUCXOKIACHUN CoJHEYHOH CHCTEMBEI.

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

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

[Ipeamer u Metoabl (PU3MKU. ODKCIEPUMEHTAIBHBIA METOA HW3y4YeHHUs Mpupobl. M3mepeHue
¢usnueckux BenuuuH. IlorpemHocTs u3MepeHus. (O000IIeHHE pe3yiabTaTOB SKCIEPUMEHTA.
Habmronenue nmpocTedinx sBIEHUA W MPOLECCOB MPUPOIbI C MOMOIIbIO OPraHOB YYBCTB (3peHUS,
cilyxa, ocsi3aHus). Vcronp3oBaHME NPOCTEHIIMX M3MEPHUTEIbHBIX MpUOOpoB. CxemaTHuyeckoe
n300pakeHUe OMBITOB. METO bl MOoyUYeHus 3HaHu# B pusnuke. Ou3nka 1 TeXHUKA.

@ponTanbHas 1abopaTropHas padora.

1.OmnpeneneHue LEHbI JeJIeHNUs U3MEPUTENILHOTO PUoopa.

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

I'mnore3a o AuCKpeTHOM CTpoeHuH BemecTBa. Mouekynbl. HenpepelBHOCTD M XaOTHYHOCTH
nBuKeHHsT yacTull BemectBa. Juddysus. bpoyHoBckoe aBmxkenue. Mopjenu raza, >KMIKOCTH U
TBEPAOrO Teja. B3auMonencTBUME 4YacTHI] BEIIECTBA. B3aMMHOE NPUTSIKEHUE M OTTAJIKUBAaHHE
MoJIeKyJl. TpH cOCTOSIHUSA BeleCcTBa.

®poHTanbHas 1aboparopHas paboTa.

2.M3mepenune pa3MepoB MajlbIX TEIl.

II1. BzaumoneiicTBue Tel. (23 yaca)
Mexannyeckoe ABHKeHUE. PaBHOMEpHOE M HE paBHOMEpHOE ABHkeHue. CkopocTh. Pacuer nmyTtu u
BpeMeHHU JBHKeHus. Tpaekropus. IIpsamonuneitHoe nuxenue. Bzaumonencreue ten. Muepnus.



Macca. [InmotHOCTB. MI3MepeHne macchl Tena Ha Becax. Pacder maccel M 00beMa MO €ro IUIOTHOCTH.
Cuna. Cuisl B NpUpoOJE: TATOTEHUS, TSHKECTU, TPEeHHMs, ynpyroctu. 3akoH ['yka. Bec tema. Cszb
MEXKY CHUJION TSKECTH M Maccoil Tena. Junamomerp. ClioeHHne JBYX CHJI, HAlPaBJICHHBIX MO OJIHOU
npsmoii. Tpenue. Yrpyras nepopmanus.

Dponmanvuvle 1ab0opamopHvle padomul.

3.M3MepeHue Macchl Tella Ha PhIYaXKHBIX Becax.

4. M3mepenue o0bema Tena.

5.0npenenenue mIOTHOCTH TBEPAOTO BEUIECTBA.

6.I'panynpoBaHue NpyKUHbI 1 U3MEPEHUE CUII TUHAMOMETPOM.

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

HNasnenue. OnbiT Toppudennu. bapomerp-anepous. ATMochepHOe TaBlICHHE HA PAa3TUYHBIX BHICOTAX.
3akon Ilackans. CrmocoObl yBenMuUEHUS M yMEHbLICHUs AaBieHus. JlaBnenue raza. Bec Bozmyxa.
Bozaymnas o6omouka. U3mepenne atmocdepHoro aasieHus. ManomeTpsl. [TopirHEBOM KUAKOCTHBINA
Hacoc. [lepenava naBneHus TBEpABIMU TEJIaMH, KUJIKOCTAMH, razaMu. JleficTBUE KUIKOCTU U Ta3a Ha
MOTPYKEHHOE B HHUX Teno. Pacyer maBiieHus >KUIKOCTH Ha THO U cTeHKH cocyna. CooOmaroniue
cocyabl. ApxumenoBa cwia. I'mapaenumueckuil mnpecc. [lnaBanme Tten. IlnmaBaHume CyznoB.
BosnyxomnaBanue.

®ponTanbHas 1abopaTropHas padora.

7.0npeneneHue BoITAIKMBAIOIIEH CHIIbI, JEHCTBYIOLIEH Ha MOTPYKEHHOE B KUJIKOCTh TEJIO.
8.BoisicHeHMe ycloBUM M1aBaHUsA TeJa B )KUIKOCTH.

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

Pabora. Momnocts. DHeprust. Kunernueckas sHeprus. IloTeHnmanbHas sHeprus. 3aKOH COXpaHEHHS
Mexanndyecko sHepruu. I[Ipocteie Mexanusmbl. KIIJ[ MexanusmoB. Peruar. PaBHOBecue cuim Ha
peruare. MoMeHT cuiibl. Peryaru B TexHuke, ObITy W mpupojne. lIpuMeHeHHe 3aKoHa pPaBHOBECHS
ppiyara K 650Ky. PaBeHCTBO paboOT MpH UCHOIB30BAaHUU MPOCTHIX MEXAHU3MOB. «30JI0TOE MPABUIION
MEXaHUKH.

®poHTanpHas JadopaTopHas padora.

9.BrisicHeHHE yCTIOBUSI pAaBHOBECHS pblyara.

10.0npenenenue K11/ npu noabeme no HAKJIOHHOM MIOCKOCTH.

8 kiace

(68 yacos, 2 yaca B HEJIEIIIO)

I. TensioBble iBJIeHUA (25 YacoB)

Buytpennss osueprus. TemmoBoe nBmxenue. Temmeparypa. Teruonepenaua. HeoOpaTUMocCTb
mporecca temtonepenadn. CBsi3b TEMIEPATYpbl BEIIECTBA C XAOTHMYECKUM JBUKEHUEM €ro 4acTHL.
CriocoObl M3MEHEHUs BHYTPEHHEW 3Hepruu. TernonpoBogHOCTh. KomudecTBO TEIUIOTHL Y neinbHas
termoeMkocTh. KonBekums. M3nydeHne. 3akOH COXpAaHEHMS SHEPIUHM B TEIUIOBBIX IPOLECCAX.
[InaBneHnue u KpucTauM3aIysa. Y IeibHas TeIuioTa miaBieHus. ['paduk nuaBieHus U OTBEpIEeBaHUS.
[IpeoOpa3oBanue SHEPruuM MpU H3MEHEHHUSX arperaTHOro COCTOSHHUS BellecTBa. lcmapenue u
KOHJICHCAlMs. YJelbHas TEIUIoTa MmapooOpa3oBaHus W KOHAeHcanuu. Pabora mapa u raza mpu
pacmupennu. Kunenne xuakoctu. BiaxkHocTh Bo3ayxa. TemioBble ABUTaTENd. DHEPrus TOIUIMBA.
VY nenbHas TENJI0Ta CrOPAHUS.

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

®poHTanpHas JabopaTopHas padora.

2.CpaBHEHHE KOJUYECTB TEIUIOTHI TP CMENIMBAHUHU BOJbI Pa3HON TeMIIEpaTyphl.

3.M3mepenue yaenbHON TEMIOEMKOCTH TBEPIOTO TeENa.

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

DJeKTpu3anus Tell. DJEKTpUYecKuid 3apsia. B3aummopeiicTBue 3apsanoB. [[Ba Buaa 3JIEKTPUUECKOTO
3apsana. JMCKpETHOCTh 3JIEKTPUUECKOTO 3aps/ia. DJNEKTPOH. 3aKOH COXPAHEHHUS 3JIEKTPUUECKOTO
3apsana. OJJeKTpudeckoe mojie. IDnekTpockon. CtpoeHue aToMoB. OOBSCHEHHE JIICKTPUYECCKUX
ABICHUN. IIpOBOJHHMKM M HENPOBOJHMKU DJIEKTpUYECTBA. J[IEHCTBHE 3SIIEKTPUYECKOrO IO Ha
IIEKTPUUECKUE 3apsIbl.



[TocTostHHBIN ANEKTpUYECKUNd TOK. VICTOYHWKM AIEKTpUYECKOTO Toka. Hocutenn CcBOOOIHBIX
ANEKTPUUYECKUX 3apsiIoOB B METaIaX, JKUJKOCTSIX W ra3ax. DJIEKTPUYECKasl LEMb U €€ COCTAaBHBIC
yactu. Cuna Toka. Enuaunel cuinsl Toka. AMnepmetp. M3amepenue cuiibl Toka. Hanpsixenne. EnuHuist
HanpsbkeHus. Boabtmerp. M3Mepenue HanpsikeHus. 3aBUCUMOCTb CUJTbI TOKA OT HAIPsDKCHUS.
Conporupnenue. Eqununbl conpotuBieHud. 3akoH OMa I ydacTKa 3JIEKTpUYeckou 1enu. Pacuer
COMPOTHUBIICHUS TPOBOJAHUKOB. YJelbHOE compoTuBiieHue. [IpuMepsl Ha pacyeT CONpPOTUBIICHUS
IIPOBOJIHUKOB, CHJIBI TOKa W HampsbkeHus. Peoctatel. [locnenoBarensHoe 1 apamieabHOE COEIUHEHNE
MPOBOJHHUKOB. JIEHCTBUS DIEKTPUUECKOTO TOKA

3akon JIxoyms-Jlenna. Pabota anekTpudeckoro Toka. MOIIHOCTh 3JEKTPUYECKOTO TOKA. EAMHUITBI
paboOThl SIEKTPUUECKOTO TOKA, NPHUMEHSEeMble Ha TpakTHKe. CUETUYHMK DIIEKTPUYECKOW DSHEPTHUu.
DnekTpoHarpeBareibHble TPHOOPHI. PacueT anekTposHeprun, moTpedasieMoil OBITOBBIMHA MPUOOPAMHU.
HarpeBanue npoBOJHUKOB 3JIEKTPUUECKUM TOKOM. KOIMYECTBO TEIMIIOTHI, BBIACISIEMOE TPOBOJHUKOM
¢ TokoMm. Jlamma HakanuBaHusg. KopoTkoe 3ambikanue. IIpenoxpanutenu. MarnutHoe moJe.
MaruuTHOE mMOJI€ MPSAMOro TOKAa. MarHuTHble JUHUM. MarHuTHOE MOJIE KaTyIIKA C TOKOM.
OneKkTpoMarHuTel W uX MNpuMeHeHHs. [locTossHHbIE MarHUTBl. MarHMTHOE ©OJIE ITOCTOSIHHBIX
MarHuToB. MarautHoe mone 3emiu. JlelicTBUE MarHUTHOrO TOJiE Ha MPOBOJHUK C TOKOM.
DJIEKTPUYECKUHN JBUTATENb.

Dponmanvusvie nadbopamopuvie padomeot.

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

5.3mepeHune HanpsHKeHUs: Ha Pa3IMYHbIX y4acTKaX dJIEKTPUYECKON LETIH.

6.PerynupoBanue CHIIbI TOKa PEOCTATOM.

7.1I3MepeHue ConpoTUBIIEHUS TPOBOJIHHUKA IIPH IIOMOIIM AMIIEPMETPA U BOJIBTMETPA.

8.13mepenne MOIIHOCTH U pabOThI TOKA B AJIEKTPUUYECKON JIaMII€.

9. COopka eKTpOMArHiTa 1 UCIIBITAHUE €TO ICUCTBUSI.

10. M3yyeHue 3J1eKTpUUECKOT0 IBUTATENsl MOCTOSIHHOTO TOKA (Ha MOJIEIH).

II1. CBeToBbIe siBeHUsI. (9 YacoB)

Hcrounuku cBera.

[IpsamonuHeliHOEe pacnpoCTpaHEHUE, OTpakKE€HHWE U TMpesioMyIeHHe cBera. Jlyd. 3akoH oTpaxeHus
ceera. [lmockoe 3epkano. Jluaza. Ontuyeckas cuia JUH3BL V300pakeHune naBaeMoe JMH3OM.
N3mepenne ¢oxycHOro pacctostHusi coOuparomeld JauH3bl. Onrtuueckue mpuOopsl. [ma3 u 3peHwue.
Ouxu.

Dponmanvuvle 1abopamopHvle padomal.

11.M3y4eHne 3aKOHOB OTpa)kE€HUs CBETA

12.HaGnronenune siBIeHUs MPEJIOMIICHUSI CBETa

13.ITonyuenue n3006paskeHus MPHU TOMOIIH JTHH3HI.

Pe3zeps -2uac

9 kJacc

(68 gacoB, 2 yaca B HEJIEIO)

I. 3akoHbl B3aumMoaeicTBHs U ABUKeHHs Te. (25 yacoB)

MarepuansHas Touka. Tpaekropus. Ckopocts. Ilepememenne. Cucrema otcuera. OmnpexneneHue
KOOpJIMHATHl ABMXKYIIEro Tena. ['paduku 3aBUCHUMOCTH KHHEMAaTHUYECKUX BEJIMYHMH OT BpPEMEHHU.
[IpssmonuHeiiHOE  paBHOYCKOpEHHOE  JBMKeHHE. (CKOpOCTb  PaBHOYCKOPEHHOIO  JIBUXKEHUS.
[lepemenienne npu paBHOYCKOPEHHOM JBM>KEHHMH. OmnpelerneHue KOOPAWHATHI JIBHXKYLIETO Telna.
I'paduku 3aBHCHMOCTM KHHEMAaTHUECKUX BEJIWYMH OT BpEeMEHH. YcKopeHue. OTHOCHTEIbHOCTbH
MEXaHWYECKOro ABMKeHUs. MIHepuanbpHas cucteMa oTcuera.

ITepBoiii 3akon Herotona. Bropoii 3akon Heiotona. Tperuit 3akon Heiorona. CBoOonHOE majneHue
3akoH BcemupHoro Ttarorenusi. KpuBoimHEiiHOe ABWXKEHHE [[BM)KEHHWE TI0  OKPY>KHOCTH.
HckyccTBeHHble ciyTHUKM 3emun. Pakersl. Mmmynbc. 3akoH coxpaHeHUs MMIynbca. PeakTHBHOE
nBukeHue. JIBM)KeHHe Tena OpOIIEHHOTO BEpPTUKAIbHO BBepX. J[BHkeHUE Tena OpOIIEHHOTO IMOJ
YIJIOM K TOPU30HTY. J[BIKEHHE Tena OpOIIEHHOT0 TOPU30HTAIBHO. Y CKOpeHHe CBOOOIHOTO MaJIeHUs
Ha 3emJle U JpYruX IUIaHeTax.

@ponmanvusvle 1adOOpamopHsvle padbomol.

1. UccnenoBanue paBHOYCKOPEHHOTO JIBUKEHHUS 0€3 HauaJIbHOM CKOPOCTH.



2.13mepenune yCKOpeHus: CBOOOIHOTO TaICHHUS.

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

Mexannyeckue konebanus. Ammutynaa. [lepuoa, vacrora. CBobonubie kKonebanus. KonedbarenbHbie
cucteMbl. MasdTHHK. 3aBHCHUMOCTbh IE€pUOJA W YACTOThl HUTSHOTO MASTHUKA OT JUIMHBI HUTH.
[IpeBpatienne sHEpruu npu KojedaTeabHOM ABMXKEHUHU. 3aTyxaroliue KosieOaHus. BbIHyXIeHHBbIE
kosnebanus. Mexanndyeckue BoNHBIL. [[nmuHa BonHbL. [IpomonbHbIe W TonepedHbie BOJIHBL CKOpPOCTH
pacrpocTpaHeHus BOJHBL. 3BYK. Beicota n TemMOp 3Byka. ['poMkocTh 3Byka/ PacmpocTpaHeHue 3ByKa.
Ckopoctb 3ByKa. OTpaxxeHue 3Byka. 9xo. Pe3oHaHc.

®poHTanpHas JabopaTopHas padorTa.

3.HccnenoBanue 3aBUCUMOCTH TIepHOJa M YacTOTHl CBOOOJIHBIX KOJIEOaHMH MaTeMaTU4ecKoro
MasATHHKA OT €r0 JITUHBI.

I11. DaekTpomMaruuTHble siBjieHus. (174acoB)

JlelicTBME MarHUTHOTO TOJIS HA AJIEKTpHuecKue 3apsaabl. [ padpuueckoe n300pakeHne MarHUTHOTO
nosig. HampaBrieHne Toka 1 HarpaBjIeHHE ero MarHuTHOro nojst. O6HapyKeHue MarHUTHOTO TOJIS 110
€ro ACUCTBUIO Ha 3JIEKTpUUECKU TOK. [IpaBuio neBoil pyku. MarHuTHBIN MOTOK. DJIEKTPOMarHuTHast
WHIYKLHUA. SIBIEHUE 3JIEKTpOMarHuTHOM MHAYKIMH. [loaydeHne mepeMeHHOro AIeKTPUYECKOro TOKa.
OnexTpoMarauTHoe nose. HeoqHoponHoe U HEOoIHOPOAHOE Moje. B3auMoCBsI3b 3IIEKTPUUYECKOTO U
MarHuTHOTO MOJed. DJIIEKTPOMarHuTHele  BOJHBL. CKOPOCTh PacIpOCTPaHEHUs 3JIEKTPOMAarHUTHBIX
BOJIH. DJIEKTPOJBUIATENb. DJIeKTporeHeparop. CBeT — 31eKTpOMarHuTHas BOJIHA.

®dpoHTanpHas JabopaTopHas padorta.

4.V3ydeHue sIBJICHUS SJIEKTPOMAarHuTHOM MHIYKLIHH.

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

PagnoaktuBHOCTh. Anbda-, 0eTTa- u ramma-usiaydeHue. ONBITBI MO PacCEMBAHUIO ab(a-yacTHll.
[Inanerapnass mopgens aroma. ATomHOE sapo. I[IpOTOHHO-HEWTpOHHAs MOJENb sapa. MeToasl
HAOJIIOJICHUSI U PETUCTPALUU YacTHIl. PamnoakTUBHBIC 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.
OHeprus CBS3M YacTHUL B sIpE.

Oneprus cBsa3u. Jledekr macc. Beinenenue sHepruu npu JAeICHUU U CUHTE3e saep. Vcmonb3oBaHue
snepHoit sHeprun. Jlozumerpus. Anepusiii peaktop. [IpeobpasoBanne BHyTpeHHEH sHEpruu suep B
ANEKTPUYECKYIO dHEPruto. ATOMHas 3HepreTuka. TepMmosiiepHble peakiuu. buonornueckoe neicTaue
paguanuu.

V. Ctpoenne u 3Bo.110uus Beeiennoii (5 yacos)

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

CHucok JJUTEPATYPhI C YKA3aHHEM NepeYHsa YUeOHO-MeTOIHYECKOro o0ecreyeHnsl,
CpPEICTB 00VUEHMSI M JIEKTPOHHBIX 00pa30BaTe/lbHbIX PECYPCOB.

1. ®wuzswmka. 9 ki.: yaed. qyis obmeoopazosart. yupexaenuit. / A.B. [Iépeimkun, E.M. I'yrHuk M.
Hpoda, 2019.

2. ®wuswuka. 8 ki1.: yueb. s obmeodbpazosat. yupexaenuit. / A.B. [1épeiukun, E.M. I'ytHuk M.:
Hpoda, 2019.

3. ®wusuka. 7 ki.: y4e0. st odmieobpazosar. yupexaenuil. / A.B. [1€peimkun, E.M. I'yrHuk M.:
Hpoda, 2018.

4. ®wuswuka. 9 knacc: moypouHsle rianel o yueonuky A.B. [1épeimkuna, E.M. I'yTHuK / aBT.-COCT.
H.JI.Ilenareriuenko. — Bonrorpaa: Yuurens, 2020. — 230 c.

5. ®wusuka. 8 Ki1acc: moypoyHsle 1miansl no yueOHuky A.B. [1épeiukuna, E.M. I'yTHuK / aBT.-coOCT.
H.JL.Ilenarefiuenko. — Bonrorpaa: Yuurens, 2019. — 230 c.

6. ®wusuka. 7 Ki1acc: MoypoyHsle Mmiansl no yueOHuky A.B. [1épermkuna, E.M. I'yTHuK / aBT.-coCT.
H.JL.Ilenarefiuenko. — Bonrorpaa: Yuurens, 2018. — 271 c.



7. Owuzuka: 3agayHuK: 9 — 11 xi1.: Y4el. mocoOue s oO1ne o0pa3oBaT. y4el. 3aBeleHHil. — M.
Hpoda, 1996. — 368 c.: wi. — (3agauyHuku «[pods»).

8. ®@wusmnka. Tectol. 7 — 9 xiaccel. KaGapmusa O.@., Opnos B.A. Y4eGH. - MeToj| TocoOue. — 4-e U311,
crepeorril. — M.: JIpoda, 2000. — 96 c.: w.

9. (DH3HYECKHiT SKCIIEpHMEHT B CpeHel mKoje: Mexannka. M omeKyapHas QpH3HKa.
OnexrpoauHamika / [ITaxmaes H.M., [1Tnmos B.®. — M.: TIpocernenue, 1989. — 255 c.: mi. — (b-ka
VUHTeNIS PH3UKH).

Humepnem-pecypcol:

1. Bubmnorexa — Bee o npeamety «Dusukay. — Pexxam gocryma: http:/www.proshkolu.ru

2. BujieooIbITH Ha ypokax. — Pexxamv goctyma: http://fizika-class.narod.ru

3 Exnras xomwiekims IMGPOBBIX 00pa30BaTellbHBIX pecypcoB. — PexxmM gocTyma: hitp://school-
collection.edu.tu

4. ViHTepecHble MaTepHAIIBl K YpOKaM (PU3HUKH IO TeMaM; TECTHI IO TeMaM, HarJISITHbIE TTOCOOUS K
ypokaM. — Pexxum goctyma: http://class-fizika.narod.ru

5. Mudpoeie oOpa3zoBaTelbHBIE Pecypehl. — Pexkrm pocryiia: http://www.openclass.tu

6. DnmeKTpOHHbIE YUeOHHKH 110 H3HKe. — Pexrm qoctyma: http.//www.fizika.ru




