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HHOACHUTEJIbBHAA 3AIINCKA.

PaGouas mporpamma mo ¢usuke st 7-9 kIaccoB 0CHOBHOM 1Kokl HAa 2021-2026 roasl ajis
¢busnueckoit maboparopun K TOUKA POCTA» pa3paboraHa B COOTBETCTBHH:

1. ®enepanbubiM 3ak0HOM OT 29.12.2012 Ne 273-D3 (pen. ot 31.07.2020) «O6 obpazoBanuu
B Poccuiickoit deneparun» (¢ u3M. u 11011, BCTyI. B cuiny ¢ 01.09.2020).

2. INacmoprom HanumoHambHOTO MpoekTa «ObpasoBanue» (yrB. mpesuauymom CoBeTa mpu
[Ipesunenre P® mo crparern4eckoMy pasBUTHIO M HAlMOHAJIBHBIM IIPOEKTaM, IPOTOKOJ OT
24.12.2018 Ne 16)

3. T'ocynapctBeHHoil nporpammoit Poccuiickoit @enepanuun «Pa3Butue oOpazoBaHus» (yTB.
[TocranoBnennem IIpaBurensctBa P® ot 26.12.2017 Ne 1642 (pem. ot 22.02.2021) «O6
YTBEPKICHUH roCyAapcTBEHHOM mporpaMmMbl Poccuiickoit @enepannu «Pa3zButne oOpazoBaHUs».

4. TIlpodeccuonanbupiM cranaaptoM «llegaror (menmaroruueckas JAeATEIbHOCTH B
JIONIKOJIbHOM, HadaJIbHOM OOIleM, OCHOBHOM OOIIeM, cpeaHeM oOmeM 00pa3oBaHUN),
(Bocniutarensb, yuutenb)» (pen. ot 16.06.2019) (Ilpukaz MunucrepcTBa Tpyna U COLUATIbHOU
3ammutel PO ot 18 oxtabps 2013 1. Ne 544H, ¢ U3MEHEHUSMHU, BHECEHHBIMH TIPHKA30M
MunuctepctBa Tpyaa u couzamiutel PO ot 25.12.2014 Ne 11151 n ot 5.08.2016 1. Ne 422n).

5. MeToin4ecKUMU  PEKOMEHJAIMSAMU MO  CO3JaHUI0 U (PYHKIMOHUPOBAHUIO B
0011e00pa3oBaTeIbHBIX OPraHU3aIUsIX, PACIIOIO0KEHHBIX B CEIbCKOM MECTHOCTH U MaJIbIX TOPOJaXx,
IIEHTPOB O00pa30BaHUs €CTECTBEHHO-HAYYHOW M TEXHOJOTWYECKOM HampaBieHHocTel («Touka
poctay) (YTBepkIeHbl pactiopsbkeHrneM MuHucTepcTBa mpocsenierns: Poccuiickoit denepanuu oT
12 stuBaps 2021 1. Ne P-6)

6. MeroauueckuMH pPEKOMEHJAIMSAMU 10 CO3JaHUI0 M (DYHKIMOHUPOBAHUIO JIETCKUX
TexHonapkoB «KBaHnropuym» Ha 0aze o0e00pa3oBaTeabHbIX OpraHu3aluuil (yIB. pacrlopsikeHUEM
MunucrtepceTBa npocserienus Poccuiickoit ®eneparmu ot 12.01.2021 Ne P-4).

[Iporpamma  ompenensier  colepkaHHe W CTPYKTypy  ydeOHOro  marepuana,
MOCJIEIOBATENILHOCTD €0 M3y4eHHs, TyTH (OPMHUPOBAHUS CUCTEMBbI 3HAHUN, YMEHUN U CIIOCOOOB
NesITeNIbHOCTH, PAa3BUTHS, BOCHUTAHMS M coUuanu3anuu ydamuxcs, [Ipeamaraemas mporpamma
peanu3yeTcs ¢ moMoIIplo yaeoHo-mMeroaundeckux komruiekToB (YMK). YMK mns kaxmoro kimacca
BKJIIOYAET: YUeOHHK, 3aJauHUK, METOJAMYECKHUE MaTepuaibl i1 YYUTENsd, CaMOCTOSATEIbHbIE U
KOHTpPOJIbHBIE Pa0OThI, TeTpaab uid JabopartopHbiXx paboT; Ilmanupyrorcs criemyromue (GopMbl
opraHu3anuu yd4eOHoro mpoiiecca: (ppoHTaJIbHBIC; KOJUJIEKTUBHBIC, TPYNIOBBIC; paboTa B mape;
MHIUBUAyalbHbIE. B mpenonaBanuu npenMera OyayT MCIOJIb30BATHCS CIEAYIOUINE TEXHOJOTUU U
METO/Ibl: TUYHOCTHO-OPUEHTUPOBAHHOE 00yueHue; npobiaemMHoe o0ydenue; quddepeHnpoBaHHOe
oOyueHue; TEXHOJOruh OOydeHHs HAa OCHOBE pELIECHHUS 3a7ay; METOJbl WHAMBHYaJbHOIO
oOyuenusi; OcoOeHHOE 3Ha4YeHHE B NPENOJaBaHUM (PU3UKA MMEET WIKOJBHBIN (QU3ndecKuit
OKCHEPUMEHT, B KOTOPBIM BXOIAT JEMOHCTPALMOHHBIA OSKCIEPUMEHT M CaMOCTOSTEIbHbIE
nabopaTtopHble padOThI yUalIuxcs Ha OCHOBE IIU(POBOI 1abopaTOpHH.

Heabio usyyennst pu3uKHU B OCHOBHOM IIKOJIE SBJISIETCH:

1) ¢ nanpaenenuu MUYHOCMHO20 PA36UMUA

- BOCIHMTAaHHE TOTOBHOCTH OOYYaIOUIUXCS K CAMOPa3BUTHIO U CaMOOOpPa30BaHUIO HA OCHOBE
MOTHBALUH K OOYYEHHIO U TO3HAHUIO;

-popMHMpOBaHHE IIEHHOCTH 3J0pOBOro U  Oe3omacHOoro obOpa3a KU3HHM, [paBUil
UHAWBUIYAIBHOTO W KOJUIEKTMBHOTO O€30MacHOrO TOBEJAEHHUS B YPE3BBIYAMHBIX CHUTYyalUsX,
YIPOXKAIONIUX KU3HU U 3710POBBIO JIOJeH, IpaBUJI MOBEICHNUS HA TPAHCIIOPTE U Ha JIOPOrax.

-BOCIUTaHUE YOS KIEHHOCTH B BO3MOXKHOCTH MO3HATh MPUPOJY, HEOOXOAUMOCTH Pa3yMHOTO
UCIOJb30BAHUS JIOCTH)KEHUM HAyKHM M TEXHOJOTHH i JalbHEHIIero pa3BUTUS YeOBEYECKOTO
00I111eCTBA;

-pa3BUTHE yBOXKEHHUS K TBOPIIAM HAYKH M TEXHUKH; OTHOIICHHS K (U3UKE KaK K DIEMEHTY
o0111e4eNI0BeYeCKON KYIbTYpHI;

2) 6 memanpeomemnom Hanpagienuu

- OCBOCHHE 3HAHHUI 0 MEXaHUYECKHX, TETNIOBBIX, YIEKTPOMATHUTHBIX U KBAHTOBBIX SIBJICHUSX;
BEJIMYUHAX, XapaKTEPU3YIOMIMX 3TH SIBJICHMS; 3aKOHAX, KOTOPbIM OHM IMOJYMHSIOTCS; METOAAax



HAy4YHOTO TO3HAHHS NPUPOABI U (POPMUPOBAHUS HA STOW OCHOBE NMPEACTABICHUH O (PU3NYECKOI
KapTHHE MHPA;

- OBJIAJICHHE YMEHHMSAMH NPOBOJUTH HAONIONEHHS TPHUPOJHBIX SBJICHUH, OMUCHIBATH U
00001maTe pe3ynbTaThl HAONIOAEHHM, MCIOJB30BaTh MPOCThIE H3MEPUTEIbHBIE MPHOOPHI JUIS
M3yueHHs] (PU3MUECKUX SBJICHUN; MPEACTABIATh PEe3yIbTaThl HAOMIOACHUHN WM U3MEPEHUI B BHJIE
Tabnui, TpadUKOB M BBIBIATH HAa 3TOW OCHOBE SMITUPUYECKHE 3aBUCUMOCTH; INPHUMEHATH
MOJIydeHHBIE 3HAHUSA Il OOBSICHEHUS Pa3HOOOpa3HBIX TNPUPOAHBIX SBICHUH M TPOLECCOB,
MPUHIUIIOB JCWCTBUS BAKHEHITUX TEXHHUECKUX YCTPOUCTB, ISl pEHICHUsT (PU3UIECKUX 3a]1ay;

- pa3BUTHE MO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYAIbHBIX U TBOPYECKUX CIIOCOOHOCTEH B
mporecce pemeHus (U3MYECKUX 3a7ad W BBIMOJHEHHS SKCIEPUMEHTAIBHBIX HCCIEOBAHUMN;
CIOCOOHOCTH K CaMOCTOSITEIbHOMY MPHOOPETEHUIO HOBBIX 3HAHHM 1O (PU3HMKE B COOTBETCTBUH C
KU3HEHHBIMU OTPEOHOCTSIMH 1 HHTEPECAMH;

- WUCTOJIb30BaTh KOMIIBIOTEPHBIE TEXHOJOTMH JUIS peIIeHUsT WHQPOPMAIMOHHBIX U
KOMMYHHUKAIIMOHHBIX YU4EOHBIX 3aj[ad, B TOM YHCIIE: BBIUMCIIEHUE, HAMCAaHUE MMHUCEM, COUNHEHHH,
JOKJIaJI0B, pedepaToB, CO3JaHUE MPE3CHTAUN U JIp.;

[Tmanupyemblie pe3yabTaThl OCBOCHUS y4eOHOTO TpeameTa «Du3ukay.

JIM4HOCTHBIMU pe3ynbTaTaMu oOyueHus pusuke B 7-9 kinaccax sBISIOTCS:

- c(hOpPMHUPOBAHHOCTh TI03HABATEIFHBIX HWHTEPECOB, WHTEIUIEKTYaJIbHBIX M TBOPYECKHUX
CIOCOOHOCTEH ydanmxcs;

- yOeXJIEeHHOCTh B BO3MOXKHOCTH TIO3HAHWS NPUPOIBI, B HEOOXOJMMOCTH DPa3yMHOTO
WCTIOJIb30BAHUS JIOCTIDKEHUH HAYKH M TEXHOJOTHH U JaTbHEHIIETO Pa3BUTHS YEIOBEYECKOTO
oOmiecTBa, yBa)XCHHWE K TBOPIAM HAayKd M TEXHHKH, OTHOIIEHHE K (HU3MKE KaK DIIEMEHTY
o011e4eoBeuecKoi KyabTyphl;

- CaMOCTOSITEIIPHOCTh B TPUOOPETEHUH HOBBIX 3HAHUH U TIPAKTUIECKUX YMEHUH;

- TOTOBHOCTb K BbIOOPY ’KU3HEHHOIO IYTH B COOTBETCTBHM C COOCTBEHHBIMM MHTEpPECAMHU U
BO3MOKHOCTSIMU;

- MOTHBalMg 0Opa30BATENbHON [EATENBPHOCTH IIKOJBHUKOB HAa OCHOBE JIMYHOCTHO
OPUEHTUPOBAHHOI'O MOAX0/1a;

- (popMupoBaHHE LIEHHOCTHBIX OTHOLIEHUH JPYyr K APYry, YYUTEII0, aBTOpaM OTKPBITUH U
M300peTeHUH, pe3ybTaTaM 00yICHHUS.

MeTanpeaMeTHBIMH pe3yabTaTaMu 00y4yeHus pu3uke B 7-9 kiaccax siBISIFOTCS:

- OBJIa/ICHHUE HAaBBIKAMU CAMOCTOSATEIHLHOIO MPHOOPETEHUSI HOBBIX 3HAHUIM, OpraHU3aliu

- y4eOHOW JNeATeNbHOCTH, MOCTAHOBKH IIeJied, MIaHUPOBAHUS, CAMOKOHTPOJS M OLIEHKH
pe3yJIbTaTOB CBOEU JESATENbHOCTH, YMEHHUSMHU IMPEIBHUJIETh BO3MOXKHBIE PE3YJIbTaThl CBOUX
NEeUCTBUM; MOHUMAaHHUE Pa3IMUuil MEXTy UCXOJHBIMU (PaKTaMU U TUIIOTE3aMU JUIsl X OOBSICHEHHUS,

- TEOPETUYECKUMH MOJEISIMU M pealbHbIMH OOBEKTaMH, OBJAJICHUE YHUBEPCATbHBIMHU
yu4eOHBIMU JICHCTBUSIMH Ha TIpUMepax THUNoTe3 Uil OOBSCHEHHS W3BECTHBIX (DaKTOB H
AKCMEPUMEHTAJIbHOW MPOBEPKU BBIIBUTAEMBbIX THUIOTE3, Pa3pabOTKH TEOPETHUECKUX MoAeneit
MIPOLIECCOB WJIU SIBJICHHI;

- (hopMHpOBaHHE YMEHUI BOCIPHUHHUMATH, IepepadaThiBaTh U MPEIbSIBISTh HHPOPMAIUIO B
CIIOBECHOM, 00pa3HOl, CUMBOJIMYECKON (popmax, aHAIM3UPOBATh U MepepabaThiBaTh MOITYUYEHHYIO
nH(OPMALIMI0O B COOTBETCTBHM C TIOCTaBIEHHBIMHU 3aJjayaMiU, BBIIEISATH OCHOBHOE COJIEp:KaHUE
MIPOYUTAHHOIO TEKCTA, HAXOJAUTh B HEM OTBETHI HA TOCTABJIEHHBIE BOIIPOCHI U U3JIaraTh €ro;

- mpuoOpeTeHHe OTbITa CAMOCTOSITENFHOTO TOHMCKAa, aHalu3a W oTOopa WHGOpPMAIUHU C
WCIOJIb30BAHMEM PA3IMYHBIX UCTOYHUKOB M HOBBIX MH(GOPMAIMOHHBIX TEXHOJOTHI AJIS peleHHs
MO3HABATENbHBIX 33/1aY;

- pa3BUTHE MOHOJIOTMUECKOW W AMAIOTMYECKOM pedyH, YMEHUs BbIpakaThb CBOM MBICIH U
CIIOCOOHOCTH BBICIYIIMBATh COOECeNHUKA, TOHMMATh €ro TOYKY 3pEHHs, IMpH3HABaTh IPAaBO
JPYroro 4ejoBeKa Ha UHOE€ MHEHUE;

- OCBOEHHE NMPHUEMOB JEHCTBUIM B HECTAaHAAPTHBIX CUTYALMSIX, OBJIAJCHUE IBPUCTUUECKUMHU
METO/IaMU PEeIIeHUs IPoOIIEM;

- (¢opMupOBaHHE YMEHHH pabOTaTh B TPYIIE C BHINOJHEHHEM Pa3IUYHBIX COLUATBHBIX
poJiel, MpeCTaBIATh U OTCTAaUBATh CBOM B3TJISIABI M YOSIKICHHS, BECTH TUCKYCCHUIO.



IIpeaMeTHbIMM pe3yabTaTaMu 00yueHus pusnke B 7-9 Kiaaccax sBJIAIOTCH:

- (¢dopMUpOBaHHE NPEICTABICHUNA O 3aKOHOMEPHOW CBS3M W TO3HABAEMOCTU SIBIICHUI
IpUPOAbI, 00 OOBEKTHBHOCTH HAYYHOTO 3HAHHS, O CHCTEMOOOpPA3yIOIed ponau (U3UKH IS
pa3BUTHUS APYTMX €CTECTBEHHBIX HAyK, TEXHUKM W TEXHOJOTHI; HAYYHOIO MHUPOBO33PEHUS Kak
pe3yibTaTa H3ydeHUs: OCHOB CTPOCHHS MaTepUH U (yHIaMEHTAIBHBIX 3aKOHOB (DU3HKHY;

- 3HaHUS O TIPHUPOJIC BOXKHEHIINX (PU3MYECKHUX SBICHUI OKPYKAIOIIECT0 MHpPA U MOHUMAHHE
CMBICTIA -(PU3NIECKUX 3aKOHOB, PACKPBIBAIOIINX CBSI3b U3YUCHHBIX SBIICHUI;

-pOopMUPOBAaHHE TIEPBOHAYAIBHBIX MPEACTABICHUNH O (U3NYECKON CYIIHOCTH SIBICHUN
NpUpOJbl  (MEXaHUYECKUX, TEIUJIOBBIX, SJEKTPOMArHUTHBIX M KBAHTOBBIX), BHJAaX MaTepUU
(BemecTBO M MoJje), IBIKEHUH KaK CIIoco0€e CyIIeCTBOBAHUS MAaTePUH;

- YCBOCHHME OCHOBHBIX HJEM MEXaHUKH, ATOMHO-MOJIEKYJISIPHOT'O YYE€HHS O CTPOCHUU
BEIIECTBA, DJEMEHTOB DJEKTPOJMHAMUKA W KBAHTOBOM (PU3UKM;, OBJAJCHUE TMOHATHIHBIM
anmapaToM M CUMBOJIMYECKHUM SI3bIKOM (DU3UKH;

-YyMEHUS MOJIb30BATHCSA METOJJAMH HAYYHOTO UCCIEAOBAHMS SIBIIEHUN TPUPObI, TPOBOIUTH

HaONIOZCHUS, TUJIAHUPOBAaTh U BBITMOJMHATH OSKCIEPUMEHTHI, 00padaThiBaTh pPe3yIbTaThl
W3MEPEHUH, MPEJCTABIATh PE3yIbTaThl M3MEPEHUN C TOMOIIBI0 Tabuuil, TpagukoB U GopMyIl,
O0OHapy)KUBaTh 3aBUCHUMOCTH MEXKIYy (GU3HMYECKUMHU BEIMYUHAMH, OOBSICHATH TOJy4YEeHHBIE
pPEe3yAbTAThI U I€JIaTh BBIBOIbI, OLICHUBATH I'PAHUILIbI IOTPEITHOCTEN PE3YIILTATOB U3MEPEHU;

- YMEHHUsI IPUMEHSATh TEOPETHUECCKUE 3HAHMS N0 (PU3MKE Ha MPaKTHKE, pemath (Gpu3ndeckue
3a7a4i Ha TPUMEHEHUE MTOJTyYEHHbBIX 3HAHUN;

- YMEHUS ¥ HAaBBIKH MPUMEHSTH MMOJTYYCHHBIC 3HAHUS JUTsI OOBSICHEHUS IPUHIIATIOB TEUCTBUS
BOKHEHUIINX TEXHUYECKUX YCTPOMCTB, (pabOTHl) MAIIMH U MEXaHU3MOB, CPEACTB MEPEIBIKCHUS U
CBSI3M, OBITOBBIX MPUOOPOB, TPOMBIIUICHHBIX TEXHOJOTHYECKHX TPOIECCOB, PEIICHUS
MPAKTUYECKUX 3a7ay IIOBCEJIHEBHOM JKM3HM, oOecredeHuss Oe30MacHOCTH CBOEH KHU3HH,
pPalMOHAIBHOTO MPUPOJONOJIb30BAHUS UM OXPaHbl OKPYXKAIOLIEH Cpelbl; BIUSHHUS TEXHUYECKHX
YCTPOWCTB Ha OKPYKAOUIYIO CPENY;

- OCO3HAHHME BO3MOXKHBIX NMPUYHH TEXHOTEHHBIX U IKOJIOTUYECKUX KaTracTpod. oco3HaHUE
HEOOXOIMMOCTH MPUMEHEHHUS JOCTHXKEHHM (U3UKM UM TEXHOJOTMH s  paloHaIbHOIO
MIPUPOIOTIOJIB30BaHMS;

- OBJIaJICHUE OCHOBAMM O€30MACHOTO HCIOJIb30BAHUSA ECTECTBEHHBIX M HCKYCCTBEHHBIX
JNEKTPUYECKUX M MArHUTHBIX MOJIEM, 3JEKTPOMArHUTHBIX M 3BYKOBBIX BOJIH, €CTECTBEHHBIX H
HCKYCCTBEHHBIX HOHHM3UPYIOIIMX H3JIy4eHUH BO uH30ekKaHME HUX BPEIHOTO BO3JCHCTBUS Ha
OKPYXAIOLIYIO CPEAY U OPTaHU3M YEJIOBEKa;

-opMupoBaHue yOSKICHHUS B 3aKOHOMEPHOM CBS3M U MO3HABAEMOCTH SIBJICHUN IPUPOJIBI, B
OOBEKTUBHOCTH HAYYHOTO 3HAHUS, B BBICOKOW IEHHOCTHM HAyKU B Pa3BUTHUU MaTepUAIbHON U
JyXOBHOU KYJIbTYPBI JIFOJIEH;

- pa3BUTHE TEOPETUUYECKOIO MBIIUICHUS Ha OCHOBE (DOPMHPOBAHUS YMEHHH yCTaHABIMBATh
(bakThl, pa3nuyaTh IPUYUHBI U CIIEACTBUS, CTPOUTh MOJIEIH U BBIIBUTaTh TUIIOTE3bl, OTHICKUBAThH U
(dbopMynUpOBaTh JI0KA3aTEIbCTBA BHIABUHYTHIX THIIOTE3, BEIBOJUTH U3 SKCIIEPUMEHTAIbHBIX (DAKTOB
U TEOPETHUECKUX MOJiesel (pu3nYecKue 3aKOHBI;

- pa3BUTHE YMEHHMs IUIAaHUPOBATh B MOBCEAHEBHOM JKM3HU CBOM JIEUCTBHS C MPUMEHEHUEM
MOJIyYCHHBIX 3HAHUW 3aKOHOB MEXaHUKH, OJJIEKTPOJAMHAMUKH, TEPMOJMHAMUKUA M TEIUIOBBIX
SIBIICHUH C IIeNbI0 COepeKeHHsI 37I0POBbSI;

- opMupoBaHUE MpEACTABICHUI O HEPAIMOHATHLHOM HCIOJIB30BAaHUU MPUPOIHBIX PECYPCOB
U DHEPIruM, 3arpsA3HEHUU OKPYKAIOUIEH Cpeabl Kak CIEACTBHE HECOBEPIICHCTBA MAIWH U
MEXaHU3MOB.

- KOMMYHUKATUMBHBIE YMEHHMS: JOKJIAIbIBaTb O pe3yJbTarax CBOEr0 HMCCIECIOBAHUA,
Y4aCTBOBAaTh B JIMCKYCCHUHM, KPaTKO M TOYHO OTBE€YaTh HA BOIPOCHI, UCIOJIB30BATh CIPABOYHYIO
TUTEpaTypy U APyrue UCTOUYHUKU WH(POPMAIIUN

BbInyCKHUK HAYYUTCS:
- coOmonaTh mpaBuia O€30MAaCHOCTH M OXpaHbl Tpyda Hpu paboTe ¢ yueOHBIM U
1a00paTOPHBIM 000PYIOBAaHHEM;



- TIOHUMAaTh CMBICI OCHOBHBIX (M3WYECKUX TEPMHHOB: (u3nyeckoe Teno, (uzndeckoe
ABIIeHHE, (pU3nyecKas BEJIMYMHA, SAUHUIBI U3MEPEHUS; PACIO3HABATh MPOOJIEMBI, KOTOPBIE MOXKHO
PELuTh P MOMOIIHX (PU3NIECKUX METOJIOB;

- aHaJIM3UPOBATh OTIEJBHBIC OSTalbl NPOBEICHHUS HCCICIOBAaHUNA W HWHTEPIPETHPOBATH
pe3yabTaThl HAOIIOACHUH U OTIBITOB;

- CTaBHTH OTIBITHI TI0 UCCIICAOBAHUIO (PU3NYECKUX SBICHUN WM (PU3MUECKUX CBOMCTB Ten 0e3
WCTIOJIb30BAHUS TPSMBIX H3MEPEHUIA;

- mpu 3ToM (QOpPMYIHUpPOBaTH MpoOieMy/3ajady yd4eOHOTO OSKCIIEpUMEHTa; COOUpaTh
YCTaHOBKY U3 MPEUIOKEHHOTO 000PYA0BaHUS;

- IPOBOJIUTH OMBIT U (POPMYIHPOBATH BBIBOJIBI.

[Ipumeyanue.

[Ipu mpoBeaeHUM WCCIENOBAHUS (HU3MUECKUX SIBICHUH HM3MEPHUTEIbHBIE TMPHOOPHI
WCTIOJIB3YIOTCS JINIIb KaK TATYUKU H3MEPEHHs (PU3NIECKUX BEITHMYNH.

3anucu TOKa3aHWH TPSMBIX H3MEPEHU B ATOM ciydae He TpeOyercs. MOHMMAaTh pPOJIb
HKCTIEPUMEHTa B TIOJYYEHUH HAYYHOW MH(POPMAIWH; TPOBOJUTH MPSIMbIE U3MEPEHUS (PHU3NIECKUX
BEJIMYMH: BpeMs, pacCTOsHME, Macca Teia, o0beM, cujla, TeMIeparypa, aTMochepHoe AaBlIEHUE,
BJIQKHOCTh BO3JyXa, HANpsHKCHWE, CWIa TOKa, paJualoHHBIH (OH (C HCMOIB30BAaHHEM
J03MMETPa); MIPH STOM BBIOMPATh ONTUMAIIBHBINA CITOCOO M3MEPEHUsT M UCIOJIh30BaTh MPOCTEUIIIHE
METO/Ibl OLIEHKH ITOTPEITHOCTEN N3MEPEHHUN.

[Tpumeyanue.

JIrobas yueOHas mporpamma J0JDKHA 00€CTIeunBaTh OBJIAJICHUE TIPSIMBIMHA U3MEPEHUSIMH BCEX
MIEPEYHNCICHHBIX (PU3NICCKUX BEITHUUH.

- TIPOBOJIMTH MCCIICIOBAHIE 3aBHCUMOCTEH (PM3NUECKUX BEIIMYMH C HCIIOIB30BAHUEM TPSIMBIX
W3MEPEHUH: TPU ITOM KOHCTPYHPOBATH YCTAaHOBKY, (HKCHPOBATHh pPE3yNbTaThl IMOJY4CHHON
3aBUCUMOCTH (PM3MUECKUX BEJIWYMH B BUAE TaOIUIl U rpadUKOB, J1€J1aTh BBIBOJBI 110 pe3y/bTaTaM
UCCIIEIOBAHUS;

- IPOBOJUTH KOCBEHHbIE MU3MEPEHUs (PU3NYECKUX BEJIUYMH: NPH BBINOJHEHUU H3MEPEHUN
coOMpaTh SKCIEPUMEHTANIBHYIO YCTaHOBKY, CJelys MpeUI0KEHHOM WHCTPYKLUH, BBIYUCIATH
3Ha4eHUE BEJIMYMHBI U aHAJIU3UPOBATh IOJIyYEHHBIE PE3YJbTaThl C y4ETOM 3aJaHHOM TOYHOCTH
W3MEPEHNH; aHAIW3UPOBATh CUTYallUH NMPAKTUKO-OPUEHTHPOBAHHOIO XapaKTepa, y3HaBaTb B HHUX
IIPOSIBJICHUE U3YYEHHBIX (PU3MUECKUX SIBIICHUM WM 3aKOHOMEPHOCTEH M NMPUMEHATh UMEIOIINECs
3HaHUS 715 UX OOBSACHEHHUS;

- IOHUMAaTh IPUHIMIIBEI ASHCTBUS MAIlIMH, IPUOOPOB M TEXHUUYECKUX YCTPOUCTB, YCIOBUS UX
0€30I1aCHOT'0 MCII0JIb30BaHMsI B IOBCEHEBHOM KHU3HM;

- MCIIOJIb30BaTh IIPU BBIMOJIHEHUU YYEOHBIX 3aJady Hay4YHO-IOMYJISIPHYIO JIMTEparypy o
(bu3nvecKkux ABJICHUSX, CIIPABOYHbIE MaTepualibl, pecypcsl MHTEepHET

BbINyCKHHMK MOJIYYHT BO3MOKHOCTh HAYUUTHCS:

- O0CO3HaBaTb IIEHHOCTh HAay4YHbIX MCCIEIOBaHUH, pOib (GU3MKK B  PaCIIUPEHUU
IIpeJCTaBICHUN 00 OKpYKAIOLEM MUPE U €€ BKJIaJ] B YIyUIIEHUE KauecTBa KU3HHU;

- HCIOJb30BaTh HpPUEMBl NOCTPOCHUS (U3NYECKUX MOJENeH, Moucka U (HOpMyIMPOBKU
JI0Ka3aTelNbCTB BBIIBUHYTBIX THUIIOT€3 U TEOPETUYECKUX BBIBOJOB HAa OCHOBE HMIIMPHYECKU
YCTaHOBJICHHBIX (DaKTOB;

CpaBHUBAThb TOYHOCTh M3MEpPEHUs (U3NUYECKUX BEIMYUH 0 BEIMYMHE MX OTHOCHUTEIBHOU
MIOTPEIIHOCTH NP MPOBEIEHUU NIPSIMBIX U3MEPEHU;

- CaMOCTOSITENIHO MPOBOJANUTH KOCBEHHbIE U3MEPEHHs U UCCIEI0BaHUs (PM3MUECKUX BEITUUNH
C HCHOJIBb30BaHUEM pa3IMYHBIX CIIOCOOOB M3MepeHHs (PU3MYECKHX BEJIHYWH, BBIOMpPATh CPENCTBA
U3MEPEHUsT C Y4eTOM HEOOXOOUMON TOYHOCTH H3MEpEeHHH, OOOCHOBBIBaTH BHIOOpP crocoba
U3MEpPEHUs, aleKBaTHOTO MOCTABJIEHHON 3a/iadye, MPOBOJUTH OLEHKY JIOCTOBEPHOCTU MOJYYEHHBIX
pE3yJIBTaTOB;

- BOCHpUHMMATh HMH(POpPMALMIO (PU3HMUECKOTO COJEpXKaHUA B HAYYHO-TIOMYJISAPHOU
JUTepaType W CpeACTBaX MaccoBOM MHGOpMAIMM, KPUTHUECKH OLEHUBATh IOJYYEHHYIO
nH(pOpMaIINIO, AHATTM3UPYS €€ CoJep KaHue U JaHHbIe 00 HCTOUYHUKE UH(OpMaIH;

- cO03/1aBaTh COOCTBEHHbIE MHCbMEHHBIE U YCTHBIE COOOIICHUS O (PU3MYECKHX SBICHHUIX Ha



OCHOBE HECKOJBKUX HCTOYHHMKOB HH(OPMAILMH, COMPOBOXKIATh BBICTYIJICHHE IPE3CHTAIHEH,
YUHUTBIBAsi 0COOCHHOCTH ayTUTOPHH CBEPCTHUKOB.

Mexann4yeckue siBJIeHUs

BbINYCKHUK HAVYHMTCSH:

- pacro3HaBaTh MEXaHUYECKUE SIBIICHUS W OOBSCHATH Ha OCHOBE HMEIOIIUXCS 3HAHUI
OCHOBHBIE CBOMCTBAa WM YCJIOBHUSI MPOTEKAHHS ITHX SIBJICHUN: paBHOMEPHOE U HEPABHOMEPHOE
JBIKEHHUE, PAaBHOMEPHOE W PABHOYCKOPEHHOE MPSMOJUHEHHOE ABM)KCHUE, OTHOCHTEIBHOCTD
MEXaHHYECKOTO JBMKCHHS, CBOOOJHOE MAJCHHUE TEJ, PABHOMEPHOE IBMIKEHHUE TI0 OKPYXHOCTH,
WHEPIUs, B3aUMOJICHCTBUE TEJ, PEaKTUBHOE IBWKEHUE, Mepeaaya JaBJICHUs TBEPIbIMU TEIaMH,
KUJIKOCTSAMU W Ta3aMd, aTMOC(EpHOE JaBJCHHE, IUIaBaHHE TEJ, PABHOBECHE TBEPJBIX TEI,
MMEIOLIUX 3aKpEIJICHHYI0 OCh BpallleHUs, KoJjeOaTelbHOE JBMW)KEHHME, DPE30HAHC, BOJHOBOE
NBIDKEHUE (3BYK); --OIMHUCHIBATH M3YYEHHBIE CBOMCTBA TEJI M MEXAHWYECKUE SIBICHUS, MCIOJIb3Ys
¢u3nyeckue BETUYMHBI: MyTh, NEPEMEIICHUE, CKOPOCTh, YCKOPEHHUE, Mepruoj oOpalleHus, macca
Tena, TUIOTHOCTh BELIECTBA, CHia (CUiIa TSDKECTH, CHJIa YIPYrOCTH, CHJIa TPEHMsI), NaBJCHHE,
HMITYJIbC TeJla, KWHETWYECKas »DHEpPrus, IMOTEHIMadbHas DSHEpPrus, MexXaHudeckas pabdora,
MexaHudeckas MomHocth, KIIJI mnpu coBepumieHnn paboOThl € HCHOJIB30BAHHUEM IPOCTOTO
MEXaHu3Ma, CUjla TPEHUsl, aMIUIUTY/Ia, TIEPUOJ] U YacTOTa KojeOaHUid, IJTMHA BOJHBI U CKOPOCTH €€
pacmpoCTpaHeHHsI; TP OINMCAHUM TPABUIBHO TPAKTOBATH (DM3MUYECKHH CMBICT HCIIOIb3YEMBbIX
BEJIMYMH, UX 0003HAYCHHS U CIUHUIIBI MU3MEPEHHS, HAXOAUTh (POPMYIIBI, CBS3BIBAIOIINE TAHHYIO
(DMBUYECKYIO BETUUNHY C APYTUMHU BEJIMYUHAMU, BEIYUCIIATH 3HaUYeHNE (PU3UICCKOMN BETMYHUHEI;

- QaHAJM3UPOBATH CBOMCTBA TEJ, MEXaHHUECKHE SIBJICHUS M MPOIIECCHI, UCTIONB3Ys (PU3UIECKUE
3aKOHBI: 3aKOH COXpPaHEHUsS YHEPTUU, 3aKOH BCEMHUPHOTO TATOTEHUS, MPUHIIAIT CYIIEPIIO3UITUN CHIT
(maxoxneHue paBHozewcTByromei cuibl), I, 11 u III 3akonbr HploTOHA, 3aKOH coXpaHEHUS
uMnynbca, 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena; MpU STOM pPa3jidyarh CIOBECHYIO
(bOopMyITHUPOBKY 3aKOHA U €r0 MaTeMaTUYECKOE BBIPAKEHUE;

- pa3nuyaTh OCHOBHBIE MPU3HAKH M3YUYEHHBIX (U3UYECKUX MOJEJEil: MarephaibHas TOYKa,
WHEpLUaIbHas CUCTEMA OTCYETA;

- pemath 3amadd, UCHOJb3ys (QHU3MYECKHe 3aKOHBI (3aKOH COXPAHEHUS SHEPruH, 3aKOH
BCEMUPHOIO TATOTEHUs, NpuHuun cynepno3ummu cwi, I, II u III 3axkonsr HeroToHa, 3akoH
COXpaHEHHUs UMITyJbca, 3akoH ['yka, 3akoH [lackans, 3akoH Apxumena) u GopMyIibl, CBS3bIBAIOIINE
¢buznyeckue BeNUYUHBI (IIyTh, CKOPOCTb, YCKOpPEHHE, Macca Tela, IUIOTHOCTh BEIeCTBa, CUJIa,
JaBJICHUE, UMITYJIbC Tella, KHHEeTHYecKasi YJHepIusl, MOTEHIMAbHAs DHEPIHsl, MeXaHn4eckas padora,
Mexanuueckass MouHocTh, KITJl mpocToro mexanusma, cuiia TPEHHsI CKOJbKEHUs, KO3 PUIIHEHT
TpeHHs, aMIUIMTyla, T[epHoJ M 4YacToTa KojeOaHuM, JUIMHA BOJHBI M CKOPOCTh €€
pacnpocTpaHeHus1): Ha OCHOBE aHajn3a yCJIOBHS 33Jaydl 3allMChIBaTh KPATKOE YCIOBUE, BBIICIATH
(buznyecKue BEIUYUHBI, 3aKOHBI U (OPMYIIbI, HEOOXOIUMBIE IJIs €€ PELICHHs, TPOBOJAUTH PACUEThI
Y OLICHUBATh PEAILHOCTD MOJYYEHHOTO 3HAYCHUS (PU3MUECKOM BEIUYNHBI.

BbINyCKHHUK HOJYYUT BO3MOKHOCTh HAYYUThCS !

- HCIIOJIb30BaTh 3HAHUS O MEXAaHUYECKUX SIBICHUAX B TOBCETHEBHOM JKU3HU AJIs 0OecreueHus
0€30I1acCHOCTH IpU OOpallleHuu ¢ MpubopamMM M TEXHHYECKUMHU YCTPOMCTBaMH, JJISI COXpPAHEHUS
3JI0POBbSI U COOJIFOJIEHHS HOPM 3KOJIOTHYECKOTO MOBEICHUS B OKPYKAIOIIEeH cpe/ie;

- IPUBOJUTH MPUMEPHI MPAKTUUYECKOT0 MCIOIb30BaHUS (PU3NUYECKUX 3HAHUHA O MEXaHUYECKUX
SABJICHUSX U (PU3MUYECKHUX 3aKOHAX;

- IPUMEPHI HCTI0JIb30BaHMsI BO30OHOBIISIEMBIX HCTOUHUKOB SHEPTHH;

- 3KOJIOTUYECKHX MOCIEACTBUM NCCIIEI0OBAHUS KOCMUYECKOTO IIPOCTPAHCTB;

- pa3nuyarh I'paHULbl IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, MOHUMAaTh BCEOOIIMNA XapakTep
(GyHIaMEHTAJIbHBIX 3aKOHOB (3aKOH COXpPaHEHUS MEXaHHMYeCKOW OSHEpruH, 3aKOH COXPaHEHHS
UMIIYJIbCA, 3aKOH BCEMHUPHOTO TATOTEHMs) M OTPAHUYEHHOCTh HCIIOJIb30BAaHUS YACTHBIX 3aKOHOB
(3akoH ['yka, Apxumena u 1ip.);

- HaXOJIUTh AJICKBaTHYIO MPEUI0KEHHON 3a/1aue (PU3NYECKYI0 MOJIeNb, pa3pemaTs npooiemy
KaK Ha OCHOBE MMEIOIMXCS 3HaHUM 110 MEXAHUKE C MCIIOJIb30BAaHUEM MAaTEMAaTUYECKOrO ammnapara,
TaK U IPHU OMOLIU METOJ0B OLICHKU



TenyoBble ABICHUA

BbInycKHUK HAYYHTCS:

- pacmo3HaBaTh TEIUIOBHIC SIBICHUS M OOBSACHATH Ha 0a3e MMEIOMIMXCS 3HAHUH OCHOBHBIC
CBOMCTBAa WJIM YCIIOBUS TNPOTEKAHUs ATUX sBICHHMU: auddy3us, U3MEeHeHHe oObemMa Tel INpHU
HarpeBaHUM (OXJIAXKACHUH), OOJbIIAs CKUMAEMOCTb Ta30B, Majas CXKHMAaEeMOCTh JKUIKOCTEH W
TBEPbIX TE;

- TEIUIOBOE paBHOBECHE, HCIAPEHHUE, KOHACHCAlUs, IJIaBJI€HUE, KPUCTAJUIN3allUsl, KUIIEHUE,
BJIQXKHOCTh BO3/lyXa, pa3jM4YHbIE CHOCOOBI Terjonepeaayn (TerIONPOBOAHOCTb, KOHBEKLIHUS,
U3JIyYEHUE), arperaTHble COCTOSIHUS BEIIECTBA, MOTJIOLEHUE YHEPTUU IPU UCIIAPEHUH KUIKOCTH U
BbIJIEJICHUE €€ IIPU KOHJEHCAIUM 1apa, 3aBUCUMOCTh TEMIIEPATYphl KUIIEHUS OT JaBJICHUS,

- ONWCHIBATh HM3y4YEHHbIE CBOWCTBA TEJI M TEIUIOBBIE SIBICHHUSA, HCIHOJB3YS (usnueckue
BEJIMYMHBI: KOJMYECTBO TEIUIOTHI, BHYTPEHHSISI SHEPrHUs, TEMIleparypa, yAeidbHas TEMI0EMKOCTh
BEIIECTBA, y/eJIbHas TEIJIOTa IUIaBJICHUS, Y/elIbHas TEIJIoTa MapooOpa3oBaHus, yaeabHas TEIloTa
CropaHusi TOIUIMBA, KOA()(UIMEHT MOJIE3HOTO ACWCTBMS TEIJIOBOIO JIBUTATENs; MPH ONUCAHUU
MIPaBUWJIBHO TPAKTOBaTh (PU3NYECKUN CMBICH UCHOJIb3YyEMbIX BEIMUUH, UX 0003HAYEHUS U €UHUIIBI
U3MEpEeHUus, HaXOAUThb (OpPMYJbl, CBA3BIBAIOIIME JAHHYIO (PU3NYECKYIO BEIMYMHY C JPYrUMHU
BEJTMYMHAMH,

- BBIYUCIIATH 3HaYCHUE PU3NUYECKON BEIUUNHBI,

- aHaJIM3UpPOBATh CBOWCTBA TeJ, TEIUIOBBIE SBJICHUS M IPOLIECCHl, UCHOJB3ys OCHOBHBIE
MOJIOKEHUSI AaTOMHO-MOJIEKYJISIPHOTO YYEHHsI O CTPOCHUH BEIIECTBA M 3aKOH COXPAaHEHUS SHEPTUU;
pa3nauyaTh OCHOBHBIE MPU3HAKU M3YYEHHBIX (PU3NYECKUX MOJENIeH CTPOEHUS Ta30B, KUIAKOCTEH U
TBEpPABIX TeJ; MNPUBOAUTH TMPUMEPHI MPAKTUYECKOTO HCIOJIb30BaHUS (PU3MUECKUX 3HAHUHA O
TEIJIOBBIX SIBJICHUSAX;

- pelmarb 3a/Ja4d, MCHOJIb3YysSd 3aKOH COXPAHEHUs SHEPrHMM B TEIUIOBBIX IpoIleccax u
(dbopMyIibl, CBsI3bIBAIOLINE (DU3UYECKUE BETUYMHBI (KOJUYECTBO TEIUIOTHI, TEMIEpaTypa, ylaelbHas
TEIUIOEMKOCTh BEIIECTBA, yIeNbHAasl TEMJOTa IUIaBJIEHUS, yAeNbHas TEIuloTa mapooOpa3oBaHUs,
yaAenbHas TEIJIOTa CrOPaHUs TOIUIMBA, KOAPOUIIMEHT MOJE3HOTO JEHCTBUS TEIJIOBOTO JIBUraTels):
Ha OCHOBE aHajM3a YCJIOBHUS 33Jayd 3alHChIBaTh KPAaTKOE YCIOBHE, BBIACNIATH (DU3UUYECKUE
BEJIMYMHBI, 3aKOHBI U GOPMYJIbl, HEOOXOIMMBIE JJIsl €€ PELIeHUs], IPOBOAUTH PACUYEThl U OIICHUBATh
PEeaIbHOCTh MOJYYEHHOTO 3HaYeHUS GU3NYECKOM BETMUHHBI.

BbInyCKHUK MOJIYyYUT BO3MOKHOCTH HAYUHTHCH!

- UCMOJIb30BaTh 3HAHUS O TEIUIOBBIX SIBJICHUAX B MOBCEIHEBHOM >KH3HHU IJIs 00ecreYeHUs
0€30MacHOCTH MpH OOpalleHNH ¢ MpUOOpaMu U TEXHUYECKUMHU YCTPOMCTBAMHU, ISl COXpaHEHUS
3J10pPOBbSI U COOMIOICHUS HOPM SKOJIOTMUECKOTO MOBEICHHS B OKpYXKaIoIeil cpeae;

- TPUBOAMUTH MPUMEPHI IKOJOTUYECKUX IMOCIEACTBUN pabOThl JBUTareieil BHYTPEHHEro
CTOpaHHusl, TEIUIOBBIX U TUAPOAIEKTPOCTAHIINN;

- pa3nu4aTh IPaHUIBI TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB, IOHMMATh BCEOOIIMI XapakTep
(dbyHIaMEHTAIbHBIX (PU3NYECKHX 3aKOHOB (3aKOH COXpPaHEHHs PHEPrHH B TEIUIOBBIX IpOIEccax) U
OTPAaHUYEHHOCTh UCIOJB30BAHUS YaCTHBIX 3aKOHOB;

- HaXOJUTh aJIeKBAaTHYIO MPEII0KEeHHON 3a1aue GU3NUECKy0 MOJeNb, pa3peliath npoodaemMy
KAaK Ha OCHOBE MMEIOIIMXCS 3HAHUN O TEIUIOBBIX SIBJIEHUSX C HUCIOJIb30BAHMEM MATEMaTUYECKOIO
amnmapara, TaKk ¥ Ipu MOMOIIA METOJIOB OIEHKU

DJIeKTpUYecKHe H MATHUTHBIE SIBJICHUSA

BbInyCKHUK HAy4YUTCS:

- pacro3HaBaTh JIEKTPOMAarHUTHbIE SBJIEHUS M OOBSICHATh Ha OCHOBE MMEIOLIUXCS 3HAHUN
OCHOBHBIE CBOMCTBA WJIN YCIOBUS MPOTEKaHMS ITUX SIBJICHUI: JIEKTpU3aLMsl TEJl, B3aUMOJIEHCTBUE
3apsA70B, OJIEKTPUYECKHMI TOK H €ro JAelcTBUA  (TEIUIOBOE, XHWMHYECKOE, MAarHMTHOE),
B3aMMO/ICHCTBHE MAarHUTOB, OJJIEKTPOMAarHUTHas WHIYKIUS, JCWCTBME MArHUTHOTO IOJS Ha
IIPOBOJHUK C TOKOM M Ha JABMXKYILYIOCS 3apsUKEHHYIO YacTHUIy, IEHCTBUE IEKTPUUYECKOTO NOJIS Ha
3apsSOKEHHYI0 4YaCTHUIly, JJIEKTPOMArHUTHBIE BOJHBI, INPSMOJMHENHOE PpacHpOCTPaHEHUE CBETa,
OTpa)XCHHUE U IPEJOMJIEHUE CBETA, AUCIIEPCHS CBETA.



- COCTaBJISITb CXEMbl DJIEKTPUYECKHUX IEeNed ¢ IO0CIEA0BaTEIbHBIM U IapalIeIbHbIM
COCJIMHEHUEM D3JIEMEHTOB, pa3jnyasl YCJIOBHBIE O003HAUYEHHUS 3JIEMEHTOB JJIEKTPUYECKHUX LEHeH
(MCTOYHMK TOKa, KJII0Y, PE3UCTOP, PEOCTAT, JIAMIIOUKA, aMIIEPMETP, BOJIBTMETP).

- HCIIONB30BaTh ONTHUYECKUE CXEMBbI Uil MOCTPOCHUS M300paKEHHH B IJIOCKOM 3epKajie U
coOuparoreii JuH3e.

- ONIMCHIBaTh M3Y4YEHHbIE CBOWCTBA TEN M D3JICKTPOMArHUTHBIC SIBJICHUS, MWCIIOJb3Ys
¢u3nveckue BEIMYUHBL: DSJCKTPUYECKUN 3apsi, CHJIa TOKa, JJIEKTPHYECKOE HaMpsHKEHHE,
AJIEKTPUYECKOE COINPOTUBIIEHUE, YJEIbHOE COINPOTUBJIEHHE BEIIECTBA, pabdOTa 3JIEKTPUUECKOTO
IOJIs, MOIIHOCTh TOKa, (DOKYCHOE pACCTOSIHUE M ONTHYECKass cujia JIMH3bl, CKOPOCTh
AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U YaCTOTA CBETA;

- TpU ONHCAHWU BEPHO TPAKTOBATh (DM3WUYECKUH CMBICT HCIOJIB3YyEeMBIX BEJIWYHH, HX
0003HauCHHSI ¥ EAMHUIBI U3MEPEHHSI;, HAXOIUTh (POPMYIIbI, CBSA3BIBAIOUINE JAHHYIO (HU3UIECKYIO
BEJIMYMHY C JIPYrUMH BEIMUYMHAMU, aHAIU3UPOBATh CBOWCTBA TEN, ANEKTPOMArHUTHBIE SIBICHUS U
MIPOLIECCHI, MCHOJb3yd (PU3MUECKHUE 3aKOHBI: 3aKOH COXPAaHEHHUs SJIEKTPUUECKOIo 3apsijia, 3aKOH
Owma ans yyacTka 1enu, 3akoH JDxoynsa-JleHna, 3akoH IpsIMOJIMHEMHOTO paclpoCTpaHEHUsI CBETA,
3aKOH OTPaXCHUS CBETA, 3aKOH MPEIOMIICHUS CBETA;

- IpU OSTOM pas3IuyaTh CJIOBECHYIO (OPMYIHUPOBKY 3aKOHA M €ro MaTeMaTH4ecKoe
BBIDOKEHUE. NPUBOJUTH TMPUMEPbl TMPAKTUYECKOTO MCIOIb30BaHUS (U3NUECKUX 3HAHUU O
AJIEKTPOMArHUTHBIX SIBJICHUSIX pelaTh 3aJadyd, UCIONb3Yys (u3nyecKue 3aKoHbl (3akoH Oma ams
yJyacTka 1enu, 3akoH JDxoynsa-JIeHna, 3aKkoH MpsSMOJIMHEMHOTO paclpoOCTpPaHEHHsS CBETA, 3aKOH
OTpa)XeHMsI CBETA, 3aKOH IPEJIOMJIEHHUS CBETa) U (GOPMYJIbI, CBA3BIBAIOIINE (PU3NYECKHE BETUUMHBI
(cuma  TokKa, DIEKTPUUECKOE  HaNpsOKEHUE, DIEeKTPUYECKOe  COMPOTHBIIEHUE,  YAEIbHOE
COIMPOTHBIIEHUE BEIIECTBA, pabOTa AMEKTPUUECKOIO IMOJIs, MOIIHOCTh TOKa, (POKYCHOE pacCTOSTHUE
U ONTHUYECKasl CHUJIa JIMH3bI, CKOPOCTh DJIEKTPOMAarHUTHBIX BOJIH, JJMHA BOJHBI M 4acTOTa CBETa,
(dbopMynbl pacueTa AJIEKTPUYECKOTO COMPOTHUBIICHUS MNpPH TOCIEI0BAaTEIbHOM M MapajlieIbHOM
COEJIMHEHUH MPOBOJHUKOB): Ha OCHOBE aHalM3a YCJIOBHS 3a/layd 3alHCHIBaTh KPaTKOe YCJIOBHE,
BBIACIATH (PM3MUECKUE BEIMUMHBL, 3aKOHBI U (POPMYJIIbI, HEOOXOAUMBIE [T €€ PEIIeHUs, IPOBOINUTH
pacueTsl U OI[EHUBATh PEAIbHOCTH MOTYY€HHOTO 3HaUeHUs! PU3NUYECKON BEIMUUHBI.

BbINyCKHUK NMOJYYUT BO3MOKHOCTb HAYYHThCSI:

- WCTOJIb30BaTh 3HAHHUS OO0 SJIEKTPOMArHUTHBIX SBJICHUSAX B TOBCEAHCBHON >KM3HU IS
obecrieueHrst OE30TACHOCTH TPH OOpaIIeHUH ¢ MPUOOPaMH U TEXHUYECKUMH YCTPOMCTBAMH, ISt
COXpaHEHUS 37I0POBBS U COOJIOICHUSI HOPM DKOJIOTHYECKOTO TTOBEACHHS B OKPYKAIOIIEH cpejie;

- MPUBOJUTH MPUMEPHI BIUSHUSA DJICKTPOMArHUTHBIX M3JIYYCHHH Ha J>KMBBIC OpPraHU3MBI;
paznuuaTh TPAHUIBl TPUMEHUMOCTH (PU3UYECKMX 3aKOHOB, IOHUMATh BCEOOIIMI XapakTep
(dbyHIaAMEHTANIBHBIX 3aKOHOB (3aKOH COXpaHEHHUS JJICKTPUUYECKOTO 3apsiga) M OTPaHUYCHHOCTH
HCI0JIb30BAaHUS YACTHBIX 3aKOHOB (3ak0oH OMma Juist yuacTka 1enu, 3akoH Jpxoyns-Jlenna u np.);

- HCIOJIb30BaTh MPUEMBI MOCTPOCHUS (PUIUUECKHX MOJIENeH, MOUCKa U (POPMYITHPOBKH
JIOKA3aTeNIbCTB BBIJBUHYTHIX THUIOTE3 M TEOPETUYECKUX BBIBOJOB HA OCHOBE JMIHPUYECKU
YCTaHOBJICHHBIX (DAKTOB;

- HaXOJUTh aJIeKBAaTHYIO MPEAI0KEeHHOU 3a1aue GU3NMIECKy0 MOJeNb, pa3peliaTth npoodaemMy
KaK Ha OCHOBE HMMEIOIIUXCS 3HAaHUH 00 OJJIGKTPOMAarHUTHBIX SIBJICHHUSAX C HCIOJIH30BAaHUEM
MAaTeMaTHYECKOro anmnapara, Tak U Mpu IOMOLIM METO/I0B OLIEHKH.

KpanToBbIe IBJIeHUS

BpInycKHUK HAYYHTCS:

- pacmo3HaBaTh KBAHTOBBIC SBICHUS U OOBSICHITH HA OCHOBE UMEIOIINXCS 3HAHUI OCHOBHBIE
CBOWCTBA WM YCJIOBHUS TPOTEKAHUsS ITHX SBJICHUI: €CTECTBEHHass M HCKYCCTBEHHAas
PaMOaKTUBHOCTb, O-, 3- U Y-M3Ty4eHHUs, BOSHUKHOBEHHE JIMHEHYATOTO CIIEKTpa U3NMyYeHHs aTOMa;
-OIKCHIBATh U3yYCHHBIC KBAHTOBBIC SBJICHUS, UCTIONB3YS (PU3MUYECKUE BETMYMHBI: MaCCOBOE YHUCIIO,
3apsA0BOE YHCIIO, IEPUOJ MOTypacnaaa, SHeprusi GOTOHOB;

- TIpU OTIMCAHWU TMPABUIBHO TPAKTOBATh (PM3MUECKUN CMBICI HCIOJIb3YEMBIX BEIHUYWH, UX
0003HaYCHUSI U €AMHUIIBI U3MEPEHUS;

- HaxoguTh (OPMYNBI, CBS3BIBAIONIME JaHHYIO (U3HUECKYI0 BEIUYHUHY C JIPYTHUMH
BEITUYMHAMH, BBIUUCISITh 3HAUeHUE (PU3NYECKON BETUYHHBI;



- QHAJIM3MPOBATh KBAHTOBBIC SIBIICHUS, UCTIONIB3YS (PM3MUECKUE 3aKOHBI U MOCTYJAThl: 3aKOH
COXpaHEHUsl DHEPIUHU, 3aKOH COXPAHECHMS DJIEKTPUYECKOIO 3apsia, 3aKOH COXPAaHEHUs MacCOBOIO
YUCJIa, 3aKOHOMEPHOCTH H3JIy4CHMs M TIOIJIOLIEHUsS CBETa AarOMOM, IIpU 3TOM pasjinyaTh
CIIOBECHYIO (POPMYIIMPOBKY 3aKOHA U €r0 MAaTEeMaTHUECKOE BBIPAKEHUE;

- pa3nIMyaTh OCHOBHBIE IPU3HAKM IUIAHETAPHOM MOJEIM aTOMa, HYKIOHHOW MOJIENH
aTOMHOTO si/ipa; MIPUBOAUTH IPUMEpPHI MPOSIBICHUS B IPUPOJIE U IMPAKTUUECKOIO HCIOIb30BaAHUS
PaaMOaKTUBHOCTH, SIIEPHBIX U TEPMOSJEPHBIX PEAKIIMM, CHEKTPAIbHOTO aHAIN3a

BBINYCKHUK MOJYYHT BO3MOKHOCTH HAYYUThCS!

- HCII0JIb30BATh NOJYYEHHbIE 3HAHUS B MIOBCEIHEBHOM XU3HU NpU 0OpalleHUH ¢ Npudopamu
U TEXHUYECKUMH YCTPONCTBAMHU (CUETUYMK HMOHM3UPYIOIIMX YaCTHUL, JO3UMETP), A COXpaHEHMUS
3JI0pOBbsI U COOJIFOJICHHS] HOPM JKOJIOTHYECKOTO ITOBEIEHUS B OKPYKAIOLIEH Cpeie;

- COOTHOCHUTb 3HEPTHUIO CBS3M ATOMHBIX si/iep ¢ J€(PEKTOM MAacChl;

- IPUBOJIUTH ITPUMEPBI BIMSHUS PAJUOAKTUBHBIX U3Iy4YECHUIN Ha KUBbIE OPTaHU3MBI;

- TOHMMATh IPUHLUII JEHCTBHS NO3UMETpa M pPa3iuyaTb YCIOBUS €ro HCIOJIb30BAHMUS;
MIOHUMAaTh  DKOJIOTUYECKHE  MpOoOJeMbl, BO3ZHUKAIOLIME TIPU  HCIOJIb30BAHUU  ATOMHBIX
ANIEKTPOCTAHLIMN, U MYTH PEIIeHUs 3TUX MpoOJieM, NEepCIEeKTUBbl MCIOIb30BaHUS YIPABISIEMOTO
TEPMOSIIEPHOTO CUHTE3A.

DJIeMEeHTBI ACTPOHOMMH

BbINyCKHUK HAYYHUTCSH:

- yKa3biBaTh Ha3BaHusa I1aHeT COJHEYHOW CHCTEMbl; pa3indyaTb OCHOBHBIE INPU3HAKH
CYTOYHOTO BpallleHus 3Be3HOr0 Heba, nrkenus Jlynsl, CosHIa U MJIaHEeT OTHOCUTEIHHO 3BE3;

-TIOHUMATh PA3IUYMs MEXKIY TeIHOLEHTPUUECKON M T'eOLEHTPUUYECKON cucTemMaMu MHpa; -
BBINYCKHUK MOJIY4YUT BO3MOXHOCTh HAYYMThCA: yKa3blBaTh OOIIME CBONCTBA M OTJIMYUS IJIAHET
3€MHOM I'pyIIbl U IUIAHET-TUTaHTOB;

-Manbix Tea CoHeYHOM cucTeMbl U OOJIBIINX MJIAHET; O0JIb30BaThCs KapTol 3BE3AHOrO Heba
MIpU HAOJTFOICHHSIX 3BE3THOTO HEOa;

-pa3nauyaTh OCHOBHBIE XapaKTEPUCTUKH 3Be3] (pa3Mmep, LBET, TeMIepaTypa) COOTHOCHUTH
L[BET 3BE3/IbI C €€ TEMIIEPaTypOH;

- pa3nuuaTh IMIOTE3bl O MPOUCX0XkKAeHUN COTHEUHON CUCTEMBbI



Coaepixkanue yuyeOHoro npeamera «®@usuka» B 7-9 kiaaccax.
7 kaacc (68 yacos, 2 yaca B HeJleJ110)

I. BBenenne (4 yaca)

[Ipenmer u MeToab! GU3MKU. DKCHEPUMEHTAIBHBIM METOJ U3y4eHUsI Ipuposl. M3mepenue
¢usnueckux BenuuuH. [lorpemHocts u3Mepenus. OO000LIEHHE pPE3YIbTAaTOB AKCIIEPHMEHTA.
HaGnronenue mpocTedmmx sBISHUH U MPOLECCOB MPHUPOJIBI C TOMOIIBIO OPraHOB YyBCTB (3peHUs,
ciyxa, ocszaHus). Mcnoip3oBaHue NpPOCTEMIINX H3MEPHUTENbHBIX NpuOOpoB. CxemaTHueckoe
n300pakeHre OTMBITOB. MeTO/ bl Oy4YeHUs 3HaHUK B ¢pu3nke. Pu3nka U TeXHUKA.

®poHTanbHasd 1aboparopHas paboTa.

1.0npeneneHue 1eHbl IeJIECHUS U3MEPUTEIIBHOTO TTPUodOopa.

I1. IlepBoHayanbHbIE CBeJIEHUSI O CTPOEHUM BelllecTBa. (6 Yacos.)

['mmoTte3a 0 MUCKpPETHOM CTpoeHUM BeriecTBa. Mouekynbl. HempephlBHOCTh M XaOTUYHOCTh
IBUKEeHHsT dyacTull BemectBa. Juddys3us. bpoynoBckoe nBumxenue. Mojenu rasa, >KUJIKOCTH U
TBEpJIOTO Teia. B3ammojeiicTBue 4acTUIl BelleCTBA. B3anMMHOE MPUTSHKEHHWE M OTTAIKHWBAHHE
MOJIeKyJ. TpH COCTOSIHUS BEIIEeCTBA.

®dpoHTankHasg JabopaTopHas padboTa.

2.M3mepenune pa3MepoB MajIbIX Tel.

II1. BzaumoaeiicTBue Teul. (23 yaca)

Mexanudeckoe IBIKeHHE. PaBHOMepHOEe U HE paBHOMEpHOe ABmxkeHue. CkopocTh. Pacuer
IIyTU U BpeMeHH nABwkeHus. Tpaekropus. [IpsMosmHeliHOoe nBwxeHue. B3aumonelcTtBue Tel.
Hueprus.

Macca. Ilnotnocts. M3Mepenue macchl Tena Ha Becax. Pacuer maccel U oObeMa 1Mo €ro
mwiotHOCTU. Cuita. Cuilbl B PUPOJE: TATOTEHUS, TSHKECTH, TpeHUs, ynpyroctu. 3akoH ['yka. Bec
tena. CBsI3b MEXIY CWION TskecTH M Maccod tena. Jlunamomerp. ClOKEHME IBYX CHIIL,
HaIpaBJICHHBIX 110 0JTHOM TipsiMoii. Tpenue. Ynpyras nepopmarmst

@OpoHTANIbHBIE 1A00PATOPHBIE PAOOTHI.

3./3MepeHue Macchl Tejla Ha phlYakKHbIX BECaXx.

4.13mepenne ooObema Tena.

5.0mnpenenenyie MIOTHOCTH TBEPIOTO BEUIECTBA.

6.I'pagynpoBanue npykKMHbl 1 U3MEPEHUE CUJI INHAMOMETPOM

IV JlaBiienue TBepAbIX TeJl, KUAKOCTEN M ra3os.. (21 yac)

Hasnenue. OnwiT Toppuuemnu. bapomerp-anepona. ATMochepHoe TaBieHNE Ha PA3TUIHBIX
BbIcoTaX. 3akoH [lackais. CriocoObl yBemMUYeHUsT U yMEHbIIEHUs AaBicHus. [[aBmenue raza. Bec
Bo3nyxa. BozaymHas obonouka. M3mepenue atmocdeproro aasnenus. ManoMmerpsl. [lopiineBoit
JKUJIKOCTHBINM Hacoc. Ilepemaua naBieHus TBEpPIAbIMU TEJIaMH, KUIKOCTSIMHU, razamu. [lelicTBue
XKUJKOCTU U raza Ha MOrPY)KEHHOE€ B HUX Teno. Pacuer naBineHuUs KUIKOCTU HAa JHO U CTEHKHU
cocyna. Coobmaroniue cocynsl. ApxumenoBa cuia. ['mapaBmuueckuit mpecc. I[lnaBanue Tten.
[ImaBanue cynos. Bo3ayxormaBanue.

®dpoHTanLHas JabopaTopHas padoTa.

7.0mnpeneneHue BHITAJKUBAIOLIEH CUJIbI, ICUCTBYIOIIEH Ha MOTPYKEHHOE B JKUIKOCThH TEJIO.
8.BrIisicHeHuE yclIOBUM IIaBaHUsA Tela B )KUAKOCTH.

V. Pabora u MomHoCTh. JHeprus. (14 yacos.)

PaGora. MomHnocts. DHeprusa. Kunernueckass sHeprus. [loTeHnumanbHas sHeprus. 3akoH
coxpaHeHuss MexaHudyeckod oHepruu. Ilpocteie wmexanusmel. KIIJ[ wmexanusmoB. Psiuar.
PaBHOBecue cunm Ha peruare. MOMEHT cuiibl. Peiyaru B TexHuke, ObITY u mpupoje. [IpumeHeHue
3aKOHA PAaBHOBECHS pblyara K OJoKy. PaBeHCTBO pabOT Mpu UCHOIB30BAHUU MPOCTHIX MEXaHU3MOB.
«30J10TO€ MPABUIIO» MEXAHUKHU.

DponranpHas 1abopaTopHasd padora.

9.BbIsicHEHUE YCIOBUSI paBHOBECHS pblyara.

10.0Onpenenenne KII/[ npu noxbeme no HaKJIOHHOM INIOCKOCTH.




8 kuacc (68 uacos, 2 yaca B Hel1eJ110)

I. TenuioBbIe siBy1eHMs (25 yacoB)

Buyrpennss sueprus. TemnoBoe nuxkenue. Temneparypa. Tennonepenaua. Heobpatumocts
npouecca temionepenadn. CBsi3b TEMIIEPATYphl BELIECTBA C XaOTUUECKUM JBUKEHUEM €0 YaCTHII.
Crnioco0Obl n3MeHeHHsI BHYTpeHHeH sHepruu. TemnonpoBogHocTh. KoimuecTBo TemoTel. Y aenpHas
terioeMkocTh. KonBekuus. M3nydeHue. 3akoH COXpaHEHUS SHEPrUd B TEIUIOBBIX IIpoleccax.
[InaBnenne W KpuUCTAUM3aUMsA. YJelnbHas TEIUIOTa IUIaBJeHHsA. [ paduk T1UIaBIeHUS U
orBepnaeBanus. [IpeoOpa3oBaHue SHEPruM NMPH W3MEHEHHSIX arperaTHOTO COCTOSIHHS BEIIECTBA.
Hcnapenne u KoOHICHCANNS. Y ISIbHAS TEIUIOTa apooOpa3oBaHus U KOoHAeHcanuu. PaboTa mapa u
ra3a npu pacmupenuu. Kunenue xxuakoctu. BnaxHocts Bo3ayxa. TensoBslie nBuratesnu. DHeprus
TOTUIMBA. YIeNbHas TEIUIOTa CropaHus. ArperatHeie cocTosiHHs. lIpeoOpazoBaHue SHEpPruu B
TernoBeIX ABurartessix. KIIJI termoBoro aBurarens.

®poHTasbHas JabopaTopHas padorTa.

2.CpaBHEHHE KOJIMYECTB TEIUIOTHI IIPU CMEIIMBAHNUN BOJbI Pa3HON TEMIIEpaTypBhl.

3.M3mepenue yaenpHON TEIUIOEMKOCTH TBEPIOTO Tea.

I1. DnexTpuyeckue siBJIEHUS U JJIEKTPOMATHUTHBIE siBJIeHus (34 yaca)

DNeKTpu3anusa Tel. OJeKTpuYeckuil 3apsn. BzaumopeiictBue 3apsioB. [IBa Buaa
AIEKTPUYECKOTO 3apsiaa. [[MCKpPEeTHOCTh JJIEKTPUUYECKOTO 3apsna. DJIEKTPOH. 3aKOH COXpaHEHUS
ANEKTPUUECKOTO 3apsnia. DJeKTpuueckoe moje. Dnekrpockon. Ctpoenne atoMoB. OOBsSCHEHHE
JNEKTPUYECKUX  sBIeHUU. [IpOBOJIHMKM W HENPOBOJHMKM  dJIeKTpuuecTBa.  JlelicTBue
AIIEKTPUYECKOTO MOJISI HA AIEKTPUUYECKUE 3apPsiIbl.

[TocTosHHBIN 21ekTpuyeckuil Tok. McTouHnku snexkTpuueckoro Toka. Hocurtenu cBoOOAHBIX
ANEKTPUYECKUX 3apAI0B B METAIUIAX, KUIAKOCTAX U Ta3ax. DJIEKTpUUYECKas LEMb U €€ COCTABHBIC
yactu. Cuina Toka. EauHuubl cuiibl Toka. Amnepmetrp. M3mepenwe cuiibl Toka. Hampspkenue.
Enuaunel Hanpsbkenus. Bombermerp. M3mepenue HanpsikeHusl. 3aBUCHUMOCTh CHJIBI TOKa OT
Hanpspkenus. ConporusiieHue. EnuHunel conpotuBieHus. 3akoH OMa AJis ydacTKa 3JIEKTPUUECKON
uenu. Pacuer compoTwBiIeHMS NPOBOJHUKOB. YenbHOE compoTuBiieHue. [IpuMepsl Ha pacuer
CONIPOTHUBIICHHs MPOBOJHUKOB, CHJIbI TOKa W HanpsbkeHus. Peocrartsl. IlocnmenoBatenbHOe U
MapajuieJIbHOE COCMHEHUE MPOBOJHUKOB. J[eliCTBHS 31eKTpUUYECKOTO ToKa 3akoH Jxoymnsa-Jlenua.
PaGora »onexTpuueckoro Toka. MOIIHOCTh  3NEKTpUYecKoro Toka. EnuHumnmsr  paboTs
NEKTPUYECKOTO TOKAa, NpUMEHseMble Ha mnpakThuke. CYETUYMK SJIEKTPUYECKON SHEPruM.
DnekTpoHarpeBareibHble IpuOOpbl. Pacuer anekTposHepruu, noTpeOisieMold  OBITOBBIMHU
npubopamu. HarpeBaHue MNPOBOJHUKOB 3JIEKTPUYECKHMM TOKOM. KonuuecTBO  TEIUIOTHI,
BBIJICJISIEMOE  IPOBOJHMKOM ¢ TOKOM. Jlamma HakanuBaHua. KopoTkoe  3aMbIKaHHeE.
[Ipenoxpanutenu. MaruutHoe mnosie. MarHuTtHOoe mMoJieé MNPSAMOTrO TOKA. MarHuTHbIE JIMHUU.
MarsuTHoO€ MoJje KaTylIKH ¢ TOKOM. DJIEKTPOMAarHuThl U UX npuMeHeHus. [locTosiHHbIe MarHUTHI.
MarsuTHO€ 1oJie OCTOSIHHBIX MarHuTOB. MaruutHoe nosie 3emiu. JlelicTBUe MarHUTHOTO MOJIsl Ha
MIPOBOJIHUK C TOKOM. DJIEKTPUUECKHI IBUTaTEllb.

@poHTANIbHBIE Ta00PATOPHBIE PAOOTHI.

4.CoopKa 3MeKTPUUECKOM [N U U3MEPEHUE CUITbI TOKA B €€ Pa3IMYHbIX y4acTKax.

5.M3Mepenune HanpsHKEHUs Ha Pa3IMYHBIX Y4aCcTKaX AJIEKTPUUECKON LIEIH.

6.PerynupoBaHue CHIIbI TOKa PEOCTATOM.

7.M13MepeHune cONpOTUBIIEHUS POBOIHUKA IIPHU TOMOLIY aMIIEPMETPA U BOJIBTMETPA.

8.M3mepeHne MOIIHOCTH U PabOThI TOKA B JIEKTPUUYECKOHN JTaMIIe.

9. COopkKa 37eKTpOMarHuTa 1 UCIBITAHUE €ro JeHCTBUS.

10. V3yueHue 51eKTpUYECKOTO IBUTATENsl IOCTOSHHOTO TOKa (Ha MOJIEIH).

III. CBeToBbIE siBJIeHMSs. (9 YacoB)

Ucrounuku cera. [IpsiMonnHeiiHOE pacnpoCTpaHEHUE, OTPaKEHHE U MPEIOMJICHUE CBETA.
Jlyu. 3akoH oTpaxeHwus cBera. [lmockoe 3epkano. JIunza. OnTrueckas cuia JuH3bL. M300pakeHue
naBaemoe InuH30H. M3mepenune (OKycHOTO paccTosiHus cobOuparomeid nuH3bl. OnTtuyeckue



npubopsl. ['na3 u 3penne. Ouku.
@poHTanbHbIe Ja00paTOPHBIE PAOOTHI.
11.M3yueHne 3aKOHOB OTpaKEHUs CBETA
12.HaGmroieHue SBICHUS MPEJIOMIICHUS CBETA
13.IToryuenue n300pakeHUS IPH TIOMOIIY JIMH3BI.
Peseps -2uac

9 knacc (68 yacoB, 2 yaca B HeJleJI10)

I. 3akoHbI B3anMoaeiicTBUS U ABHKEHUS TeJl. (25 yacoB)

MarepuanbHast Touka. Tpaekropus. Ckopocts. Ilepememienne. Cucrema orcyera.
OnpenereHne KOOPAMHATHI JBIKYIIETo Tena. ['padku 3aBUCHMOCTH KHHEMATHYECKUX BEITUYHH
oT BpeMmeHU. [IpsMosimHEeliHO€ paBHOYCKOpeHHOEe JBHXeHHEe. CKOpOCTh pPaBHOYCKOPEHHOTO
nBwkeHus. llepemenienre TpuU  PaBHOYCKOPEHHOM JABWXEHUHU. OrmpesenieHne KOOPIUHATHI
IBIOKyIIero Tena. ['paduku 3aBHCUMOCTH KMHEMATHYECKUX BEJIMYUH OT BPEMEHHU. Y CKOpPEHHE.
OTHOCHUTENHPHOCTh MEXaHHYECKOTO NBIKEeHMs. MHepuuanbHas cucrema orcuera. [lepBblii 3akoH
Herotona. Btopoii 3axkon Hbtotona. Tperuit 3akoH Helorona. CBoOomHoe mnaneHue 3aKoH
Bcemupnoro Tsarorenusa. KpuBonunelinoe neuxenue JIBWKeHUE MO OKpYKHOCTH. ICKyCCTBEHHBIE
cnytHukd 3emiu. Pakersl. Mmmynbsc. 3akoH coxpaHeHUs HMIYibca. PeakTHBHOE IBUYKEHHE.
JIBmkeHne Tema OpOIIEHHOTO BEPTHKAIBHO BBEpX. [[BMkeHHE Tena OpOIIEeHHOTO MOJ yrioM K
ropu3oHTY. JIBUKeHHe Teja OpOIIEHHOTO TOPU30HTAIBHO. YCKOpEHHE CBOOOJHOTO MaJieHUsl Ha
3emMJie U Ipyrux ImiaHeTax.

®poHTaNIbHBIE TA00PATOPHBIE PAOOTHI.

1. UccnenoBanue paBHOYCKOPEHHOTO JBM)KEHMSI 0€3 HauaJIbHOM CKOPOCTH.

2.13mepenne yCKOpeHHs: CBOOOTHOTO TaICHUSI.

II. Mexanuyeckue koJieOaHus u BOJIHbI. 3BYK. (10 yacoB)

Mexanndeckue kojeOanus. Awmmutyna. llepwon, dvactora. CBoOoaHBIE KOJICOaHUSI.
Konebartenbuble cuctembl. MasTHUK. 3aBUCHMOCTh MEpUOJa U YaCTOThl HUTSHOTO MAasTHHKA OT
uinHbl HUTU. [IpeBparieHue sHepruu mpu KosieOaTelIbHOM ABMKEHUHU. 3aTyxalollue KoJieOaHus.
Brinyxnennasie kosebanus. Mexanudeckue BOJHBL. J{muHa BoiHBL [IpogospHBIE M MONEpEeYHBIC
BOoJHBI. CKOpPOCTh paclpocTpaHeHHs] BOJHBI. 3BYK. Bbicota u TeMOp 3Byka. ['poMKOCTBH 3Byka/
Pacnpoctpanenue 3Byka. CkopocTh 3Byka. OTpaxeHue 3Byka. Ixo0. Pe3oHaHc.

®dpoHTaNBHAA Ja00paTOpHAs padboTa.

3.MccnenoBanue 3aBUCUMOCTH MEPHOJIa U YACTOTHI CBOOOIHBIX KOJIEOaHUI MaTeMaTH4eCKOro
MasiTHUKA OT €rO JIMHBI.

II1. DnexkTpomMarauTHbIe siBJIeHUs. (174acoB)

Jle#icTBE MAarHMUTHOTO TIOJs Ha DJJIEKTPUYECKHe 3apsisl. | paduueckoe H300pakeHHe
MarHuTHOTO moJjs. HampaBrneHue Toka W HampaBieHHE €ro MarHUTHOro mojis. OOHapykeHue
MarHUTHOTO TOJISA 10 €ro JCHCTBUIO HA 3JICKTpUUecKuil TOK. [IpaBmio jeBod pyku. MarHUTHBIN
MOTOK. DJEKTPOMarHUTHas HMHAYKIUSA. SIBiIeHHe 5>IeKTpoMarHUTHOW wuHAYKuuu. I[lomydenue
MIEPEMEHHOTO AJIEKTPHUYECKOTO TOKAa. DJIEKTPOMAarHUTHOE moJie. HeoHOpoIHOE ¥ HEOIHOPOIHOE
noJsie. B3auMOCBSI3b AMEKTPUYECKOTO U MAarHUTHOTO TOJIeH. DIeKTpOMarHuTHbIEe BOJIHBL. CKOPOCTh
pacipoCTpaHeHUsl DIEKTPOMATHUTHBIX BOJH. OJEKTPOJBUTATENb. OleKkTporeneparop. Cper —
AJIEKTPOMArHUTHas BOJIHA.

®dpoHTanLHAsL JabopaTopHas padoTa.

4.VI3ydeHue sIBICHUS SIEKTPOMArHUTHON UHIYKIIMH

I V. Crpoenne atoma u atomHoro siapa (11 yacon)

PagmoaktuBHOCTE. AJba-, 6eTTa- U ramma-m3nydeHue. OUBITHI IO pacceuBaHUIO anb(da-
yactul. [lnanerapHas Mojenb atoma. ATOMHOE s7po. [IpOTOHHO-HEHTpPOHHAs MOJENb sjpa.
Metonel  HaOMIOJEHUST W PETUCTpAllMd  4YacTUIl.  PaguoakTHUBHBIE  TPEBpAIICHUS.
DKcnepuMeHTalbHble METOABL. 3apsj sapa. MaccoBoe uucio sapa. SnepHsie peakuuu. Jlenenue u
cunte3 saep. CoxpaHeHue 3aps/ia U MacCOBOTO YMCIa MPH AJEPHBIX peakuuax. OTKpbITHE TPOTOHA



U HeWTpoHa. SlnepHble CWIIbI. DHEprusi CBSI3W YaCTHUIl B sape. DHeprus cBssu. Jledext macc.
Breinenenne sHepruv mnpu  ACIEHUM UM CHHTE3€ snuep. Fcnonb3oBaHue SAEPHOM SHEPrUU.
Hosumetpusi. SAnepusiii peakrop. [IpeoOpazoBanue BHyTpeHHEH SHEpruu sjep B dIEKTPUUYECKYIO
SHEpruro. ATOMHas SHEpreTUKa. TepMosiepHble peakuu. bruojgorndyeckoe AeicTBUE pajanaliy.

V. Ctpoenue u 3Boawouus Beesiennoii (5 yacon)

CocraB, crpoenue u mnpoucxoxiaeHue CosnHeuHoW cuctembl. bosbime Tena CosHEYHOU
cucteMbl. Masbie Tena ConHeuyHoit cucteMbl. CTpoenue, uainydenue u 3BoJrorus CosHIa U 3BE3/.
Crtpoenue u 3Boronus Beenennoii.

CHHCOK JUTEePATYPHI € YKa3aHUEM NepeyHs Y4eOH0-MeTOoIH4eCKOro odecneyeHusi, CPeacTB
00y4YeHHs ¥ 3JIEeKTPOHHBIX 00Pa30BATEJbHBIX PECYPCOB.

1. ®usuka. 9 ki.: yuebd. g obuieobpaszosar. yupexaenuit. / A.B. [1épbiukun, E.M. T'yTHuk
M.: dpoda, 2019.

2. ®uszuka. 8 Ki.: yued. s obueoOpaszosar. yupexaeHuid. / A.B. [1éppimkun, E.M. I'yrHuk
M.: dpoda, 2019.

3. ®usuka. 7 ki.: yuebd. ansa oOuieodpaszosar. yupexaenuit. / A.B. [1éppimkun, E.M. I'yTHuk
M.: dpoda, 2018.

4. ®usuka. 9 kiacc: noypouHsle miansl o yueOHuky A.B. [1épsimkuna, E.M. I'yrHuk / aBT.-
coct. H.JL.Ilenareituenko. — Bonrorpan: Yunrens, 2020. — 230 c. 5. @usuka. 8 knacc: noypodyHsble
mwianbl 1o ydeOHuky A.B. Ilépenuxuna, E.M. I'yrhuk / aBt.-coct. H.JL.Ilenmareifuenko. —
Boarorpan: Yuurens, 2019. — 230 c.

6. ®uzuka. 7 Kiacc: noypoyHble 1iansl no yueonuky A.B. [épprukuna, E.M. ['ytHuk / aBT.-
coct. H.JL.Ilenareituenko. — Bosrorpan: Yuurens, 2018. — 271 c.

7. ®uszuka: 3amayHuk: 9 — 11 wi.: Yuebd. mocobue ms obmeoOpa3oBar. yued. 3aBeIcHUN. —
M.: Ipoda, 1996. — 368 c.: mi. — (3agaunuku «/Ipodsn»).

8. ®usuka. Tectol. 7 — 9 kimaccel. Kadapauna O.D., Opnos B.A. YueOH. - MeToa nocodue. — 4-
e u3., crepeorurt. — M.: [Ipoda, 2000. — 96 c.: u.

9. ®usuyeckuii SKCIEPUMEHT B cpefHeidl mkose: Mexanuka. MouekynspHas (usuka.
OnexkrpoauHamuka / [llaxmaes H.M., [llunos B.®. — M.: [Ipocsemenue, 1989. — 255 c.: un. — (b-ka
yauTens GU3nKu).

HuTepHer-pecypcesl:

1.bubnuorexka — Bce mo npeamery «Pusuka». — Pexum mocryma: http://www.proshkolu.ru
2.BuneoomnsIThl Ha ypokax. — Peskum mocryma: http://fizika-class.narod.ru

3.Equnas koyulekius HUQPPOBBIX 0Opa3oBaTelbHBIX pecypcoB. — Pexum poctyna:
http://schoolcollection.edu.ru

4.VlatepecHble MaTepualbl K ypokam (QH3UKH MO TeMmaM; TECThl MO0 TeMaM; HarjsiaHbIe
nocobus k ypokam. — Pexxum noctyna: http://class-fizika.narod.ru

5. Lludposbie oOpa3oBartebHbie pecypchl. — Pexxum nocrtyna: http://www.openclass.ru

6. DnexTpoHHBIE YueOHUKH 10 (usuke. — Pexxum nocryna: http://www.fizika.ru

HNudopmManmoHH0-KOMMYHMKATHBHBIE CPEACTBA:

1.Otkpeitas pusuka 1.1 (CD).

2.KuBas ¢usuka. YuebHo-MeToanueckuit kommiiekt (CD).

3.0t myra no nazepa 2.0 (CD).

4.bonbias sHuuknonenus Kupunna u Medoaus (Bce npeamets) (CD).

5.ButpyanbHble 1aboparopHble padboTsl o ¢pusuke (CD).



http://fizika-class.narod.ru/
http://schoolcollection.edu.ru/
http://class-fizika.narod.ru/
http://www.openclass.ru/
http://www.fizika.ru/

