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HOACHUTEJIBHAA 3AIINCKA

PaGouas mporpamma yaeOHOTO TipeameTa «Du3nkay 7 - 9 kiacc oOecreuynBaeT JOCTIKECHUE
IUTAHUPYEMBIX PE3YJIbTaTOB OCBOCHHS OCHOBHOM 00pa30BaTeIbHON MPOTrpaMMbl OCHOBHOT'O OOIIIEro
oOpa3oBaHUsl.

Paboyas mporpamma yueOHOTro npenmera ««®dusuka» 7 - 9 knace paspaboTana B
COOTBETCTBUH C TpeOOBaHUAMH (peZepaibHOTO TOCYAAPCTBEHHOTO0 00pa30BaTEIbHOTO CTaHAapTa
OCHOBHOTO 00111er0 00pa3oBaHus, YTBEPKISHHOTO TPUKa30M MUHUCTEPCTBA 00pa30BaHUs U HAYKH
P® ot 17.12.2010N 1897 (c u3MEHEHUAMHU) U C YUETOM paboueil MporpaMmbl BOCIIUTAHUS.

VYpoBeHnb uzydenus yueoOHoro npeamera «dusnka» 7 - 9 kimacc — 6a30BbIT

®uznyeckoe 00pa30BaHUE B OCHOBHOM WIKOJIE JOJDKHO OOecreuyuTh (POPMUPOBAHUE Y
o0yJaromuxcs MpeICTaBICHUH 0 HAyYHOH KapTHHE MUpPa — BYKHOTO Pecypca HAyIHO-TEXHUYECKOTO
mporpecca, O3HaKOMJIEHHE OOyJaromuxcs ¢ (PU3NYECKHMH ¥ aCTPOHOMHUYECKUMH SIBIICHHUSIMH,
OCHOBHBIMH TPUHIUIIAMA pabOTHl MEXaHU3MOB, BBHICOKOTEXHOJIOTHMYHBIX YCTPOWCTB M NPUOOPOB,
pa3BUTHE KOMITIETEHIINI B PEIICHIH MH)KEHEPHO-TEXHMUECKUX ¥ HaAyYHO-UCCIIEI0BATEILCKUX 3a1a4.

OcBoenne yuebHOro mnpeamera «@Pu3nKa» HANpPaBICHO Ha pa3BUTHE Yy OOyHarOLIUXCS
MIPEJCTaBICHU O CTPOCHUH, CBOWCTBAX, 3aKOHAX CYIIECTBOBAHWS W MABIDKEHHS MaTepUH, Ha
OCBOEHHE OOYJarOIIUMHUCS OOIIMX 3aKOHOB W 3aKOHOMEPHOCTEH MPHUPOIHBIX SBJICHUH, CO3/IaHUE
YCTIOBHH sl GOPMHUPOBAHUS MHTEIUIEKTYATBHBIX, TBOPUYECKUX, TPAKIAHCKIX, KOMMYHHKAIIMOHHBIX,
WHPOPMAIMOHHBIX KOMIeTeHIiH. OOydarommecss OBIIAJACIOT HAYYHBIMH METOJAMH PEIICHHUS
Pa3NUYHBIX TEOPETHYECKUX W MPAKTUYECKUX 3a7ad, yMEHUSIMH (HOPMYIHPOBATh THUIOTE3BI,
KOHCTPYHUpPOBaTh, TPOBOJNUTH OKCIEPUMEHTHI, OIICHWBATh W aAHAJIM3UPOBATH IIOJyYCHHBIC
PE3yNbTaThl, COMIOCTABIATh UX C 0ObEKTUBHBIMU PEATHUSIMHU JKU3HU.

VYueOnpiii npenMer «DPu3nka» crnocoOCTBYeT (HOPMHUPOBAHUIO Y OOYYAIONIUXCS YMEHUUN
0e30macHO  HKCIIOJIB30BaTh J1abopaTopHOe 00OpyIOBaHUE, TPOBOJUTH €CTECTBEHHO-HAYYHBIC
MCCIIEIOBAHUS U SKCIIEPUMEHTBI, aHATM3UPOBATH MOTYUYE€HHBIE PE3YAbTaThl, IPEACTABIATH U HAYYHO
apryMEHTHPOBATh MOJIyYE€HHBIE BHIBOIBI.

N3yuenne mnpenmera «®Pusuka» B 4vacTd (GOPMUPOBAHMS y OOYHAIOIIMXCS HAYYHOTO
MHPOBO33PEHHUS, OCBOCHHUS OOILIEHAYYHBIX METOJOB (HaONOJICHHE, W3MEpeHHe, HKCIEPUMEHT,
MOJENUPOBAHUE), OCBOCHHUS IPAKTHUUECKOTO MPUMEHEHHUS HAYYHBIX 3HAHUN (QU3UKU B KUIHU
OCHOBAHO Ha MEXIPEAMETHBIX CBS3SX ¢ npeaMeramu: «Matemarukay, «MHpopmaTrkay, «XuMus»,
«buonorusy», «l'eorpadus», «Oxonorus», «OCHOBbI 0€30MACHOCTH KU3HEICSATEIbHOCTHY,
«Hctopus», «Jluteparypa» u ap.

B cooTBercTBUM ¢ yuyeOHBIM IJIAaHOM OCHOBHOU 00pa30BaTENbHON MPOTPaMMbl OCHOBHOTO
oOmrero oOpa3zoBaHus U KalleHAapHBIM Y4eOHBIM rpadukoM paboyast mporpamma yd4eOHOTo npeaMeTa
«Dusnka» 7 - 9 KIacc paccuMTaHa Ha pearu3aluio B TeueHHe 3 JeT B KojludecTBe 238 4acoB, M3
HuUX 68 4 (24 B Henenm0) B 7 kinacce, 68 1 (2 u B Heaenmo) B 8 kinacce, 102 4. (34 B Henmento) 9 kimaccax
B YCIIOBUSIX KJIACCHO-YPOUYHON CUCTEMbI O0yUYEeHHUS.

Peanuzanus pabouelt mporpaMmMel obecrieueHa yueOHO-MeTOAMYECKHM KOMIUIEKTOM:

[Tepsimkun A.B. ®usuka. 7 knacc. OO0 "JPODA"

[Tepsimkun A.B. ®usuka. 8 kinacc. OO0 "JPODA"

Ilepsimkun A.B., I'yrauk E.M. ®@usuka. 9 xknacc. OO0 "IPODA"



IInanupyemble pe3yJbTaThl 0CBOEHHS YUeOHOro npeamera «®@u3uka» 7 - 9 kiaace

IInanupyemMblie JIMYHOCTHBIE Pe3yJIbTAThI.

1) BocnMTaHHWE POCCHUHCKOM TI'paXAAHCKOW HMAEHTUYHOCTH: IATPUOTH3MA, YBAKEHUSA K
OteuecTBY, IpPOLLIOE M HACTOALLEE MHOIOHALMOHAIBHOTO Hapojaa Poccuu; ocozHaHue cBoeit
STHUYECKON NPUHAIJIEKHOCTH, 3HAHUE MCTOPHM, SI3bIKA, KYJIbTYPbl CBOEIO Hapoja, CBOEro Kpasd,
OCHOB KYJIbTYpPHOTO Hacjieusi HapoJoB Poccum u yenoBedecTBa; YCBOCHHE TI'yMaHHUCTHUYECKUX,
JEMOKPAaTUYECKUX M TPAJULUOHHBIX LEHHOCTEW MHOTOHALMOHAJIBHOTO POCCHUHMCKOIo OOILECTBa;
BOCITUTaHHE YyBCTBA OTBETCTBEHHOCTH U Jl0Jira nepeq PonnHoii;

2) ¢dbopMHupoBaHHE OTBETCTBEHHOTO OTHOLICHHS K YYEHHIO, TOTOBHOCTH M CHOCOOHOCTH
oOyJaromuxcs K CaMOpa3BUTHIO M CamMOOOpa30BaHWIO HAa OCHOBE MOTHBAIMHM K OOYYCHHIO H
MO3HAHUIO, OCO3HAHHOMY BBIOOPY U TOCTPOEHHUIO JajbHEHIIEeH WHAMBHUAYaJbHON TpaeKTOpuu
oOpa3oBaHus Ha 0a3e OPUEHTUPOBKH B MHpe Ipodeccuil U MpoPecCHOHANbHBIX MPEANOUYTEHUH, C
Y4€TOM YCTOWYMBBIX II03HABATEIbHBIX HHTEPECOB, a TakXkKe Ha OCHOBE (POPMHUPOBAHUS
YBa)XUTEJIBHOTO OTHOILIEHUS K TPYAY, Pa3BUTHS ONbITA YYACTHSI B COLMAIIBHO 3HAUUMOM TPY/JIE;

3) hbopmupoBaHHE IETOCTHOTO MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOLIECTBEHHON MPAKTUKH, YUUTHIBAIOLIETO COLIMAIbHOE, KYJIbTYPHOE, S3bIKOBOE,
JyXOBHO€ MHOT000pa3re COBPEMEHHOTO MUDA;

4) ¢dbopMHpOBaHHE OCO3HAHHOIO, YBaXHUTEIBHOTO M JOOpPOKETATENLHOTO OTHOIICHUS K
JPYroMy 4eJoBeKY, ero MHEHHIO, MUPOBO33PEHHUIO, KYJIbTYpE, A3bIKY, BEpe, TPk IaHCKOH MO3UIINH,
K UCTOPUH, KYIbTYpE, PETUTHH, TPATULUAM, SI3bIKaM, IEHHOCTSIM HapoJ0oB Poccun 1 HapoJ0B Mupa;
TOTOBHOCTH M CIOCOOHOCTM BECTH JUAIOT C JPYTMMM JIIOJBMU W JIOCTUTaThb B HEM
B3aMMOTIOHUMAaHMUS;

5) ocBOEHHE COIMATBHBIX HOPM, MPABUJI MOBEACHUS, pojiel U (OPM CONMAILHOMN KU3HU B
IpyIIax U cooOIecTBax, BKIIOYasi B3POCIbIE U COLUANbHBIE COOOIIECTBA; Y4acTHE B IIKOJIHLHOM
CaMOYNpaBJIE€HUU M OOILIECTBEHHOM KW3HU B MpejAesax BO3PACTHBIX KOMIIETEHIUH C y4eToM
PErMOHANBHBIX, ATHOKYJIBTYPHBIX, COLIMATIBbHBIX K SKOHOMHUYECKHUX 0COOEHHOCTEH;

6) pa3BUTHE MOPATIHLHOTO CO3HAHUS U KOMIIETEHTHOCTH B PEIICHUH MOPAJIBHBIX MpoOsieM Ha
OCHOBE JIMYHOCTHOTO BbIOOpa, hOpMUPOBaHNE HPAaBCTBEHHBIX YYBCTB U HPAaBCTBEHHOTO MOBE/ICHUS,
OCO3HAHHOTO M OTBETCTBEHHOT'O OTHOIICHHUS K COOCTBEHHBIM MOCTYIIKAM;

7) opmupoBaHHEe KOMMYHUKATUBHONW KOMIIETEHTHOCTH B OOLICHUH M COTPYAHUYECTBE CO
CBEPCTHUKAMH, AETbMHU CTapIIETO U MIIAJIIEr0 BO3pacTa, B3pOCIbIMHU B Ipoliecce 00pa3oBaTeIbHOM,
0OLIECTBEHHO MOJIE3HOH, yueOHO-HUCCIeI0BaTENbCKON, TBOPUECKON U APYTrUX BUJOB AEATEIHLHOCTH;

8) gopmupoBaHuEe LEHHOCTH 3J0POBOTO U 0e30macHOro o0Opasza KU3HU; YCBOCHHUE MPaBUI
WHIUBUAYAIBHOTO U KOJUJICKTUBHOTO O€30MacHOTO TOBEACHHUS B UPE3BbIYAWHBIX CHUTYaIUsX,
YIpOKaOUIUX )KU3HU U 3J0POBBIO JIFOJIEH, TPaBUJI IOBEICHUS HA TPAHCIIOPTE U HA IOPOTaX;

9) dopmupoBaHHE OCHOB 3KOJOTHYECKOW KYIbTYPhI, COOTBETCTBYIOIIEH COBPEMEHHOMY
YPOBHIO 3KOJIOTMYECKOIO MBIIUICHUS, PA3BUTUE ONBITA SKOJOTUYECKH OpPHEHTHUPOBAHHOMU
pedIIeKCUBHO-OIIEHOYHOW U IPAKTUYECKOM EATEIbHOCTH B )KU3HEHHBIX CUTYAIUX;

10) oco3HaHue 3HA4YeHHs] CEMbH B JKM3HU 4YellOBeKa M OOIIECTBa, MPUHATHE IIEHHOCTH
CEeMEMHOMN )KU3HU, YBAXKHUTEIHbHOE U 3a00TIUBOE OTHOIICHHE K YIEHaM CBOEH CEMbH;

11) pa3BUTHE SCTETUYECKOI'O CO3HAHMS 4Yepe3 OCBOEHHUE XYA0KECTBEHHOIO HaCIeIUs
HapoJ0B Poccun u Mupa, TBOPUECKOH AEATEIBHOCTH 3CTETUYECKOTO XapaKTepa.

IInanupyemsblie MeTanpeaMeTHbIE Pe3yJbTaThl

1) ymeHHe caMOCTOSITENbHO ONPEAEIATh LIETH CBOEr0 00yueHusl, CTaBUTh U (POPMYIHPOBAThH
1U1s ce0sl HOBBIE 3aJ1auu B yyeOe U MO3HaBaTEIbHOM e TeTbHOCTH, pa3BUBATh MOTUBBI U HHTEPECHI
CBOEM MIO3HABATEIILHOM JEATENbHOCTH;

2) yMeHHME CaMOCTOSITeNIbHO IUIAHUPOBATh IyTH JIOCTMKEHUS IeJiei, B TOM 4YHCIe
aJIbTepHATHBHBIE, OCO3HAHHO BBIOMpaTh HambOosiee 3(h(eKTUBHBIE CHOCOOBI PEIIeHUs YYeOHBIX U
MO3HaBaTEeIbHbIX 337124,

3) yMeHHE COOTHOCUTH CBOM JEHCTBHS C IUIAHUPYEMBIMH DPE3yJIbTaTaMH, OCYIIECTBIATH
KOHTPOJIb CBOEH JesATEeIbHOCTH B MpOLECCe AOCTIKEHHs pe3ylbTaTa, OINpPeNeNiTh CIOCOObI
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JEUCTBUI B paMKax MPEAJIOKEHHBIX YCIOBUI M TpeOOBaHMM, KOPPEKTHUPOBATH CBOU JCHCTBHS B
COOTBETCTBUU C U3MEHSIOLIEHCS CUTYaLUEH;

4) yMeHHE OIEHUBATh MPABWJIBHOCTh BBHIMIOJHEHHS Y4eOHOW 3amadym, COOCTBEHHBIC
BO3MOYHOCTH €€ PEILEHUS;

5) BiIajieHue OCHOBAaMU CAMOKOHTPOJISL, CAMOOIIEHKU, MPUHATHS PEIICHUNA U OCYIIECTBICHUS
OCO3HAHHOTO BBHIOOPA B y4eOHOM U TIO3HABATEILHOMN JIEATEIILHOCTH;

6) yMeHHE OIpeaeysaTh IOHATHS, CO37aBaTh OOOOIIEHHWS, YCTaHABIWBATHL aHAJIOTHH,
KIIACCHU(UITMPOBATh, CAMOCTOSTEIBHO BBHIOMPATh OCHOBAHHS W KPUTEPHH IS KJIacCU(DUKALINU,
YCTaHaBIMBATh  MPUYMHHO-CIEJCTBEHHbIE  CBS3M, CTPOUTb  JIOTUYECKOE  pacCyKJEHUE,
YMO3aKJIIOYeHHUE (MHAYKTUBHOE, IEAYKTUBHOE M 110 aHAJIOTUU) U JIeTIaTh BHIBOJIBI,

7) yMeHHEe cO3/1aBaTh, MPUMEHSITh U TPEOOPa30BHIBATH 3HAKH U CUMBOJIBI, MOJIEIIM U CXEMBI
JUTSI pelieHrs yaeOHBIX U MO3HaBaTEIbHBIX 33]1a4;

8) CMBICIIOBOE UTEHUE;

9) yMeHHme OpraHu30BBIBATH Y4€OHOE COTPYIHUYECTBO M COBMECTHYIO NESTEIBHOCTH C
YYHUTENIEM M CBEPCTHUKAMU; pab0TaTh WHAMBUIYAJTLHO U B TPYIIE: HAXOJUThH O0IIEe pelIeHue 1
pasperiath KOHQJIMKTHI Ha OCHOBE COTJIACOBAaHUS MO3ULMN M ydyeTa MUHTEpecoB; (GOpMyIupOBaTh,
apryMEHTHPOBATh U OTCTaWBAaTh CBOE MHEHUE;

10) ymeHue OCO3HAaHHO HCIOJIB30BaTh pEUEBbIE CpPEACTBA B COOTBETCTBUU C 3ajadeit
KOMMYHUKAITUU ISl BBIPOKEHHS CBOUX UYYBCTB, MBICIEH W TMOTPEOHOCTEW; IUIAHUPOBAHUSA H
pPEryJISIIUA CBOEH JIEATENIbHOCTH; BJIAJICHUE YCTHOM M MHUCBMEHHOW PEYbI0, MOHOJOTHYECKOU
KOHTEKCTHOM PEYbIO;

11) dopmupoBaHue ¥ pa3BUTHE KOMIIETEHTHOCTH B O0OJIaCTH  HCTIOJB30BaHUS
MH(POPMAITMOHHO-KOMMYHHKAITMOHHBIX  TexHonorui (mamee WKT- koMmereHmmm), pa3BUTHE
MOTHUBAILIMH K OBJQICHUIO KYJIBTYPOIl aKTUBHOTO MOJIb30BAHUS CIOBAPSIMH U IPYTUMHU MOMCKOBBIMU
CUCTEMAaMU;

12) ¢opmupoBaHue U pa3BUTHE HKOJOTUYECKOTO MBIIUICHHS, YMEHUE MPUMEHSATH €ro B
MTO3HABATEIHbHOM, KOMMYHUKATUBHOH, COIMATLHOMN MPAKTHUKE U MPOPECCHOHAITBHON OPUECHTAIIHH.

ILi1anupyeMble npeAMeTHbIE Pe3yJIbTAThI

B cootBerctBum ¢ @enepa’dbHBIM TOCYyJapCTBEHHBIM 00pa30BaTENbHBIM —CTaHIAPTOM
OCHOBHOTO 00mIero o0pa3oBaHUs NMPEAMETHBIMU pe3ylbTaTaMu HM3ydeHHs mnpeamera «Duznkan
SIBIISTFOTCS:

1) ¢opmupoBaHue mNpeacTaBIEHHH O 3aKOHOMEPHOW CBS3M M IO3HABAEMOCTH SIBJICHUM
pUpo/ibl, 00 00BEKTUBHOCTH HAYYHOTO 3HAHUSL;, O CHCTEMOOOpa3yoIiel pon (GU3UKH Il pa3BUTHS
APYT'UX €CTECTBEHHBIX HAayK, TEXHUKH M TEXHOJOIHMH; HAyYHOTO MHPOBO33PEHHS KaK pe3yJabTara
U3y4YCHUS] OCHOB CTPOCHHUSI MaTepUH U (PyHJaAMEHTAIBHBIX 3aKOHOB (DH3HKH;

2) ¢opMupoBaHHEe NEPBOHAYAIBHBIX IPEICTABICHUI O (U3MUECKOH CYIIHOCTH SIBJICHUM
pUpPOIbl (MEXaHUYECKUX, TETUIOBBIX, IEKTPOMArHUTHBIX U KBAHTOBBIX ), BUJaX MaTEpUH (BELIECTBO
U TI0JI€), IBKEHUH KaK CIOCO0€ CYIECTBOBAHMS MAaTEpHH; YCBOCHHE OCHOBHBIX UJICH MEXaHHKH,
aTOMHO-MOJICKYJISIPHOTO YYE€HUS O CTPOCHUH BEILIECTBA, YIEMEHTOB 3JIEKTPOJMHAMHUKN M KBAHTOBOMN
¢bu3uKy; OBNIAICHNE TOHATUHHBIM alapaToM U CUMBOJIMYECKUM SI3bIKOM (DPU3HKH;

3) mnpuoOpeTeHHe OIbITa TMPUMEHEHHs HAy4YHbIX METOJOB I03HAHMSA, HAOIIOJCHUS
(bu3nUecKux ABJICHUHN, TPOBEACHUS OIBITOB, IPOCTHIX IKCIIEPUMEHTAIBHBIX UCCIIEA0BAHUH, MPAMBIX
Y KOCBEHHBIX U3MEPEHHH € HCII0JIb30BaHHEM aHAJIOTOBBIX U HU(POBBIX U3MEPHUTEIBHBIX TPUOOPOB;
MOHUMaHUE HEM30EKHOCTH MOTPEUTHOCTEN JTF00BIX U3MEPEHUH;

4) noHnMaHue (PU3NYECKUX OCHOB U MPUHIMIIOB ASHCTBUS (pabOThI) MAIIMH U MEXaHU3MOB,
CPEACTB TEpeABIKEHUS U CBS3M, OBITOBBIX MNPUOOPOB, MPOMBIIUIEHHBIX TEXHOJIOTUYECKUX
MIPOILIECCOB, BIMSIHUS UX Ha OKPYXKAIOIIYIO CpPelly; OCO3HAHHE BO3MOXKHBIX NMPUUYMH TEXHOT'C€HHBIX U
HKOJIOTUYECKUX KaTacTpod;

5) oco3HaHHME HEOOXOJUMOCTH NPUMEHEHUS JOCTHKEHUH (UMUMKW U TEXHOJOTMH JUis
panMoHaIBFHOTO IPUPOAONIOIB30BAHNUS;



6) oBIaJeHUE OCHOBAMH O€30MACHOIO HCIOJIb30BAHMUSI €CTECTBEHHBIX U HCKYCCTBEHHBIX
QJICKTPUYCCKHUX W MArdHHUTHBIX HOJIGI>'I, OJICKTPOMAruuTHBIX M 3BYKOBBIX BOJIH, €CTCCTBCHHLIX H
HCKYCCTBCHHBIX HOHU3SUPYIOLINX I/ISHyT-ICHI/Iﬁ BO I/I36e)KaHI/I€ HUX BpCAHOIO BOSﬂeﬁCTBHH Ha
OKPYKAIOIIYIO CPEly U OpPTaHU3M YEJIOBEKa;

7) pa3BUTHE YMEHHMS IUIAHUPOBATH B TIOBCEHEBHOM KU3HHU CBOU JIEUCTBHS C IPUMEHEHUEM
IMOJIYYCHHBIX 3HAaHUH 3aKOHOB MCXaHHWKHU, JJICKTPOANHAMHUKHU, TCPMOAUHAMUKH U TCIIJIOBLIX SIBJICHUH
C LIEJIbIO COePEKEHUS 37I0POBBSI;

8) dopmupoBaHUEe TPEICTABICHUIA O HEPAMOHATHLHOM WCIOJIB30BAHUH IPHPOIHBIX
PECYPCOB M DHEPTHH, 3aTPSI3HCHUH OKPYXKAIOIICH Cpebl KaK CIIEJICTBHE HECOBEPIICHCTBA MAIIHH H
MEXaHHU3MOB.

BbInycKHMK HAy4YUTCS:

e coOmoaaTe TpaBuia OE30MACHOCTH W OXpaHbl Tpyda mpu pabore ¢ y4eOHBIM H
1abopaTopHBIM 000PYI0OBAHUEM;

® [IOHMMATh CMBICI OCHOBHBIX (DM3MUYECKHX TEPMHHOB: (hU3NYECKOE Tello, (PU3NIECKOoe
sBIICHHE, (PU3NUECKasi BEIIUMYNHA, ¢TUHHUIIBI H3MEPEHUS;

® pacro3HaBaTh MPOOJIEMBI, KOTOPBIE MOYKHO PEIIUTH MPH TOMOITH (PU3NIECKAX METOJIOB;
aHAJM3UPOBATh OT/EIBHBIC ATAllbl MPOBEICHUS WCCICIOBAaHWA W MHTEPIPETHPOBATH PE3yIbTATHI
HaOJTI0ICHUI 1 OTIBITOB;

® CTaBUTh OMBITHI MO UCCIIEIOBAHUIO (PU3HUECKUX SIBICHUH WM (PU3NIECKUX CBOMCTB TeI
0€e3 HCIO0JIb30BaHUA MPSAMBIX MU3MEPEHUH; NMPU 3TOM (OpPMYIUPOBATH MpoliaeMy/3agady yueOHOTO
OKCTIEPUMEHTa; COOMpaTh YCTAaHOBKY W3 IPEUIOKEHHOTO OOOPYAOBaHUS; TPOBOAWUTH OIBIT M
(GopMynHUpOBaTh BBIBOBI.

IIpumeuanue. Ilpu npoBeneHuM wuccnenoOBaHUS (U3NYECKUX SIBJICHUH W3MEPHUTEIbHbIC
pUOOPBI UCHOJIB3YIOTCS JMIIb KAK JaTYUKHU U3MEPEHUS (PU3NUECKUX BEJTUYMH. 3aMUCH TOKa3aHUN
IPSIMBIX U3MEPEHUI B 3TOM cllydae He TpeOyercs.

® [IOHMMATh POJIb SKCIIEPUMEHTA B MIOJIyYEHUN HAy4HOH MH(OpMAaLUH;

® IPOBOAUTH NPAMbIE U3MEPEHUsT QU3NUECKUX BEIMUYUH: BpEMs, pacCTOsIHUE, Macca Teja,
o0beM, cuila, TeMIIepaTypa, aTMoc(epHOe 1aBICHUE, BIAKHOCTh BO3/yXa, HANPsHKEHUE, CUila TOKa,
panuanvoHHbI (OH (C MCHOIB30BAHUEM JIO3UMETPA); IIPU ATOM BBIOMpATh ONTHUMANBHBIN CIIOCOO
W3MEPEHHUs U UCIOJIb30BaTh IPOCTENIINE METO bl OLIEHKH MOIPEIIHOCTEH NU3MEPEHHH.

IIpumeuanune. Jlrobas ydyeOHas mporpamma JOJDKHA oOecreuuBaTh OBJIAZICHUE MPSMBIMU
U3MEPEHUSMH BCEX MEPEUUCICHHBIX (PU3NYECKUX BEITUUUH.

® [POBOAMTH MCCIEJOBAHUE 3aBUCUMOCTEH (U3NUECKUX BEJIWYMH C HCIOJIb30BaHUEM
HPSIMBIX U3MEPEHUI: TIPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PMKCUPOBATH PE3YJIbTAThI IOJy4YEHHON
3aBUCUMOCTH (PM3MUYECKUX BEJIWYMH B BUAE TaOIULl U rpaduKoOB, J1eJ1aTh BBIBOJIBI [0 pe3ysbTaTaM
HCCIIeIOBaHUS;

® [POBOJMUTH KOCBEHHBIE U3MEpPEHUs (PU3MUECKUX BEJIIMYMH: IIPU BBITOJHEHUHN U3MEPEHUN
coOMpaTh SKCIEPUMEHTAJIbHYI YCTaHOBKY, CJIeAysl MNPeIIoXKEHHON MHCTPYKLMH, BBIYUCIATH
3HAa4YeHUE BEJIMYMHBI U aHAJIU3UPOBATh IOJIyYEHHbIE PE3YJIbTaThl C Y4ETOM 3aJaHHOM TOYHOCTHU
U3MEPEHUN;

® aHAIM3MPOBATh CUTYAI[MM MPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa, y3HaBaTh B HHUX
MPOSIBJICHNE M3YYEHHBIX (PU3MUECKUX SBJICHUH WM 3aKOHOMEPHOCTEH M NMPUMEHATh MMEIOIINECs
3HaHUS 711 UX OOBSCHEHHUS;

® [IOHMMATh MPUHIMIIBI JCHCTBUS MAalIMH, TPUOOPOB U TEXHUUECKUX YCTPOICTB, YCIOBHUS
ux 6€30I1acCHOTO MCII0JIb30BaHMsI B TOBCEJHEBHOM KHU3HU;

® 1CII0JIb30BaTh MPU BBINOJHEHUM YYEOHBIX 3a7au HAy4YHO-TIOMYJISAPHYIO JIUTEPATypy O
(bu3NUeCKUX SBICHUSX, CIPABOYHbIE MaTepHallbl, pecypchl IHTepHeT.

BbINyCKHHUK MOJYYUT BO3MOKHOCTH HAYYHThCH:

® 0CO3HABAMb YEHHOCMb HAYYHLIX UCCIe008AHUN, PONb QU3UKU 6 pacuiupeHuu
npedcmasgnenuti 0o oOKpyscaroujem mupe u ee 6Kuao 8 yuyduleHue Kauecmea HCUsHu,



® UCNONBL306aAMb NpUEMbl NOCMPOEHUs uU3UYECKUX MoOenell, NOUCKA U HOPpMYIUPOSKU
00KA3amenbCme  8blOGUHYMbIX 2UNOMe3 U Meopemudeckux 6bl60008 HA OCHOBE IMNUPUYECKU
VCMAHOBNEHHBIX PaKmos;

® CpasHuBamv MOYHOCMb USMEPEHUS PUULECKUX BETUYUH NO 8ENUYUUHE UX OMHOCUMENbHO
no2peuHoOCmuU NpuU NPOEEOeHUY NPSAMBIX USMEPEHUL,

®  CaMOCMOAMENbHO NPOBOOUMb KOCBEHHbIE UBMEPEeHUs U UCCIe008aHUs  DUULECKUX
BEUYUH C UCNONLIOBAHUEM DPATUYHBIX CNOCOD08 UMepenus Qu3ULecKUX GeluduH, 8bloUupams
cpeocmea usMepeHusi ¢ yyemom HeoOX0OUMOU MOYHOCMU U3MepeHUutl, 000CHO8bIBAMb BblOOD
cnocoba usmepenus, a0ek8amHo2o NOCMAGIEHHOU 3adaye, NPOBOOUMb OUEHKY O0CMOBEPHOCU
NOJYYEHHBIX Pe3Yabmamos;

® gocnpuHuMamv  UHGOPMAYUIO  PUBUYECKO20 COO0EPHCaHUs 8  HAYYHO-NONYIAPHOU
aumepamype U Cpeocmeax Maccog8ol UHGOpMayuu, KpUmMuyecku OYeHusamv HNOAYYEeHHYIO
UHGhopMayuro, aHAIU3UPys ee cooepicanue u OaHHbvle 06 UCMOYHUKe UHDOpMayuLL,

® co30asamb cOOCMEEHHbIE NUCbMEHHbIE U YCMHbLE COOOWeHUSl O PUBUUECKUX ABLEHUSIX HA
OCHOBE HEeCKONbKUX UCMOYHUKO8 UHDOpMAyul, CONpo8oNcOams GblCMYNIeHue npe3eHmayuel,
VUUmMul8as 0CoOEHHOCmU ayoumopuu c6epCmHUKO8.

Mexannuyeckue siBJCHUS

BbInyCKHUK HAy4YHUTCH:

® pacro3HaBaTh MEXAHMYECKHE SIBJICHUS W OOBSCHATH Ha OCHOBE WMEIONIMXCS 3HAHUM
OCHOBHBI€ CBOMCTBA WJIM YCJIOBUSI NMPOTEKAHHS ATHUX SIBJICHHWI: paBHOMEPHOE W HEPABHOMEPHOE
JIB)KEHUE, PABHOMEPHOE M PABHOYCKOPEHHOE MPAMOJMHEHMHOE IBUKEHUE, OTHOCHTEIBHOCTH
MEXaHUYECKOTO JIBHKEHHS, CBOOOJHOE IMaJieHHWEe TeJl, paBHOMEPHOE IBIWIKEHHUE 1O OKPYKHOCTH,
VWHEpLUs, B3aUMOJCICTBUE TEJ, PEaKTUBHOE IBWKEHUE, Nepelada JaBiCHUsI TBEPABIMU TEJaMH,
KUAKOCTAMHU U razaMu, aTMOCEpHOE AaBlIEHUE, UIABaHKUE TEJl, pABHOBECHE TBEPBIX TEJl, UMEIOLTNX
3aKpETUICHHYIO OCh BpallleHus, KojebaTeIbHOe ABMKEHUE, PE30HAHC, BOJTHOBOE JIBUYKEHHE (3BYK);

® OMNUCHIBATh U3YUYEHHBIE CBOICTBA TEJ M MEXaHUYECKHUE SBJICHUS, UCTIOJB3Ys HU3NUECKUE
BEJIMYMHBI: ITyTh, IEPEMEILEHUE, CKOPOCTh, YCKOPEHUE, MEPHOJ] 00paIlieHts], Macca Tela, INIOTHOCTh
BEIECTBA, cuja (CHJIa TSHKECTH, CUila YHOPYTOCTH, CHJIa TPEHMsI), JaBJICHHE, UMITYJIbC Tela,
KUHETUYeCKas SHEeprus, NOTEeHI[HaIbHAs SHEPTHsl, MEXaHUYecKas paboTa, MeXaHU4eCcKasi MOIIIHOCTb,
KIIJ] npu coBepiienunu paboThl C UCIIOIB30BAHUEM MPOCTOIO MEXaHHU3Ma, CUJla TPEHUS, aMILIUTY/Ia,
MEepUOJl U YacToTa KoyieOaHMi, JJIMHA BOJIHBI M CKOPOCTb €€ PacHpOCTPaHEHUs; MPU ONMHCAHUU
MIPaBUJIBHO TPAKTOBAaTh (PU3MUYECKUIN CMBICI HCIIOIb3yEMbIX BEJIMYUH, UX 0003HAYEHUS U €TUHUIIBI
U3MEpeHus, HaXOAUTh (OPMYJbl, CBA3BIBAIOIINE JaHHYIO (PU3UYECKYIO BEIWYUHY C JAPYrUMHU
BEJTMYMHAMHU, BBIUUCIISITh 3HAUCHUE (PU3NYECKOM BEJTHMUMHBI;

® AHAJIM3MpPOBATh CBOMCTBAa TEJ, MEXAHMYECKHE SBJIEHUS M MPOILECChl, HCIOJIb3Ys
(dbusznuecKkue 3aKOHBI: 3aKOH COXPAHEHHS HHEPruH, 3aKOH BCEMHUPHOTO TITOTCHHsS], IPUHIIUII
CYNEPIO3UINH cull (HaxoxkJaeHue paBHojaercTBytomen cuibl), I, II u Il 3akonsl HeloToHa, 3aKoH
COXpaHEHUs1 UMITyJbca, 3akoH ['yka, 3akoH Ilackansd, 3akoH Apxumena; mpu 3TOM pa3ivyaTh
CIIOBECHYIO (POPMYIUPOBKY 3aKOHA U €TO0 MAaTEMAaTUYECKOE BBIPAKEHUE;

® pa3IUyaTh OCHOBHBIC MPU3HAKU U3YUYEHHBIX (PU3UUYECKUX MOJIENICH: MaTepuaabHas TOUKa,
WHEepLHUaIbHas CUCTEMA OTCUETA;

e pemaTh 3a/a4M, UCIOJNB3Ys (PU3UUECKHE 3aKOHBI (3aKOH COXPaHEHHUsS DHEPTHH, 3aKOH
BCEMHUPHOIO TAroTeHus, npuHuoun cynepnosuumu cui, I, II m III 3akonsl Herorona, 3akoH
COXpaHEHHUs UMITyNbca, 3akoH ['yka, 3akoH [lackans, 3akoH Apxumena) u (GopmyIibl, CBS3BIBAIOIINE
¢buznueckue BeMMYUHBI (IIyTh, CKOPOCTh, YCKOpPEHHE, Macca Tela, IJIOTHOCTh BEIeCTBa, CHIIA,
JaBJICHHE, UMITYJIbC Tella, KHHEeTHYecKasi YJHEPTHsl, MOTEHINalIbHAs YHEPTUsl, MEXaHUYecKas paboTa,
MexaHnueckas momrHocTh, KIIJl mpocToro mexanusma, cuiia TPEHHs CKOJbXKEHUs, KO UIIUEHT
TPEeHHUsI, aMIUTUTY1a, IEPUO]T ¥ YaCTOTa KoieOaHU, UTMHA BOJHBI U CKOPOCTh €€ PacTpOCTPaHEHHS):
Ha OCHOBE aHalM3a YCIOBHUS 3aJaydl 3alKChiBaTh KPAaTKOE YCIOBHE, BBIICIATH (DHU3MUECKUE
BEITUYHHBI, 3aKOHBI 1 (OPMYJIIbI, HEOOXOIUMBIE JIsl €€ PELIeHUs], TPOBOJAUTH PAaCUeThl M OLIEHUBATH
PEAbHOCTh MOJTYYEHHOTO 3HaYeHUS (PU3NIECKOM BETHUHHBI.



BbINyCKHHK MOJYYUT BO3MOKHOCTH HAYYHThCS:

® UCNONBL3068AMb 3HAHUSL O MEXAHUYECKUX ABNIEHUAX 8 NOBCEOHEBHOU HCU3HU OJi 0becneyenus
bezonacnocmu npu obpaweHuu ¢ npudOpamMu U MeXHUYeCKUMU YCMPOUCMEAMU, 0N COXPAHEHUs.
300p08bsL U COONOOEHUS HOPM IKONOSUHECKO20 N0GeOeHUs 8 OKpyxicarouwel cpeode;, Npueooumy
npuMepsl NPAKMUYecKo20 UCHONb308AHUA (PUIUYECKUX 3HAHUL O MeXAHUYeCKUX A6NeHusx u
Quzuueckux 3aKOHAX, NPUMepPbl  UCNONb308AHUSL  B0300HOBNAEMBIX  UCMOYHUKOS  DHEPIUlU;
9IKONIO2UYECKUX NOCAEOCMBULL UCCe008AHUSA KOCMUYECKO20 NPOCMPAHCIE;

® paziuuamv 2pamuybl NPUMEHUMOCMU (QUIUYECKUX 3AKOHO8, HNOHUMAMb 8Ceoouuil
xapakmep @DYHOAMEHMATbHBIX 3AKOHO8 (3AKOH COXPAHEHUs MeXAHUYeCcKOU JHepeull, 3aKOH
COXpaHeHUs UMNYIbCA, 3aKOH 8CEMUPHO20 MALOMEHUSL) U 02PAHUYEHHOCb UCNONb308AHUS YACTNHBIX
3akoHo8 (3axon I'yka, Apxumeoa u op.);

® HAX00UmMb A0eK8AMHYI0 NPeONlOHCEHHOU 3adaye @u3UYecKylo Mooelb, paspeuams
npoobnemy KaK Ha OCHO8e UMEIOWUXCA 3HAHULL NO MeXAHUKEe C UCNONb308AHUEM MAMEMAMUYECKO20
annapama, max u npu NOMOWU Memoo08 OYeHKU.

TenJioBble ABJIEHUS

BbInycKHMK HAYYHTCS:

® pACIIO3HABATh TEIUIOBBIC SIBJICHHUS W OOBSCHATH HA 0a3e MMEIOIIMXCS 3HAHWW OCHOBHBIE
CBOWMCTBA WJIM YCIIOBHS TNPOTEKAHUS ITHX sBIcHHU: auddy3us, u3MeHeHHEe oObemMa Tel NpHU
HarpeBaHWu (OXJIAXKICHUH), OOJIbIIAs CKMUMAeMOCTh Ta30B, Majas CKUMAaeMOCTh YKUIAKOCTCH W
TBEPABIX TEJ, TCIUIOBOC PaBHOBECHE, HCIIApEHHUE, KOHACHCAIWSA, IUIABJICHHE, KPHCTAJUTH3AIlHs,
KHIICHWe, BIIAXHOCTh BO3JyXa, pPAa3JIMYHBIC CIOCOOBI TeIUionepeaadr (TEIUIONMpPOBOIHOCTD,
KOHBEKIIUS, U3YUYEHHUE), arperaTHbIe COCTOSIHUS BEIIECTBA, TOTJIONICHHE SHEPTUH MPH UCTTAPEHUN
KHUJIKOCTH W BBIJICJICHUE €€ TMPH KOHJICHCAIMH Iapa, 3aBHCUMOCTh TEMIIEPATYPhl KUTIECHHS OT
TaBIICHHST,;

® OIMCHIBATh HM3YYCHHBIC CBOWCTBA TEJN W TEIUIOBHIC SIBICHHS, WCHOIB3Yys (DU3NIECCKHE
BEJIMYUHBI: KOJMYECTBO TEIUIOTHI, BHYTPEHHSISI DHEPTHUs, TEMIepaTypa, yIAelbHas TEIIOEMKOCTh
BEIIECTBA, yJeIbHAas TEIJIOTa IIABIICHHS, YIEIbHAs TEIUIOTa TapooOpa3oBaHus, yAeabHas TeIIoTa
CrOpaHusl TOIUINBA, KO3(DOUIIMEHT MOJIE3HOTO NEHCTBUS TEIUIOBOTO ABHTATENS; TPU OINUCAHUU
MPAaBHIBHO TPAKTOBATh (PU3UUECKUN CMBICI UCTIOJIB3YEMbIX BEJIIMYHMH, UX 0003HAYCHHS M CITUHUIIBI
WU3MEPCHUs, HAXOIUTh (OPMYIIbI, CBS3BIBAIOIINE JAHHYI (QH3UYECKYIO BEIHYUHY C JIPYTUMHU
BEJIMYMHAMH, BBIYHCIISATHh 3HAYCHUE (PU3NICCKON BEJTHYUHBL;

® aHaIM3MPOBATh CBOWCTBA TEJN, TEIUIOBBIC SBJICHUS W TPOIIECCHI, UCIOJB3Ys OCHOBHBIC
MIOJIOYKEHHSI AaTOMHO-MOJIEKYJISIPHOTO YUEHHS O CTPOCHUH BEIIECTBA M 3aKOH COXPAHCHUS DHEPTUH;

e pa3iuyaTh OCHOBHBIC MPH3HAKK HW3YYCHHBIX (U3UYECKUX MOJIENICH CTPOSHHS Tra3osB,
KHUJIKOCTEH U TBEPJBIX TEJ,

® [PUBOJUTH MPUMEPHI MMPAKTHYECKOTO MCIOJIB30BaHUS (DU3NYCCKUX 3HAHHIA O TEIJIOBBIX
SIBIICHUSIX;

e pemiath 3ajJa4M, HMCIOJIB3YS 3aKOH COXPAHCHHS HSHEPTMU B TEIUIOBBIX MPOIECCaX U
(bopMyIbl, CBS3bIBAONIUE (HU3NUCCKUE BEIMYMHBI (KOJIMYECTBO TEILIOTHI, TEMIIEPATYpPa, YICIbHAsS
TEIUIOEMKOCTh BEIECTBA, yJENbHAs TEIUIOTA IUIABICHHS, yJelIbHAs TEIUIOTa MapooOpa3oBaHMUS,
yIeJIbHAs TEIUIOTa CTOPaHUs TOILIMBA, KOA(M(GUIIMEHT MOJIE3HOTO JCWCTBUS TEIIOBOTO JIBUTATEINS):
Ha OCHOBE aHaJM3a YCIOBHS 3aJaydl 3allMChIBaTh KPAaTKOE YCJIOBHE, BBLACIATH (pu3nyecKue
BEJIMYUHBI, 3aKOHBI U (POPMYIIbI, HEOOXOIMMBIE JIUIS €€ PEIICHHS, TPOBOIUThH PACUEThI M OIICHUBATh
PeaTbHOCTD MOJTYYSHHOTO 3HAYCHUST (PU3HUUECKOM BEITMYHHBI.

BbINyCKHHK MOJYYHT BO3MOKHOCTH HAYYHThCS:

® UCNONBL306AMb 3HAHUSL O MENN0BLIX SGICHUSX 8 NOBCEOHEBHOU JHCUSHU OISl 0OeCneyeHUs.
bezonacnocmu npu obpaweHuu ¢ npudOpamMu U MexXHUYeCKUMU YCMpPOUCmMeamu, Oasi COXPAHEHUs.
300p06bsl U COONIOOEHUSL HOPM IKONOSUYECKO20 NOBeOeHUs 6 OKpydcarowell cpeoe; Npusooums
NpUMeEpPbl IKOA0SUHECKUX NOCIe0Cmeull pabomul 0guzamenell 6HYMpeHHe20 C2OPaHUsl, Men108bIX U
2UOPOINEKMPOCMAHYULL,

® paziuuamv 2paruybl NPUMEHUMOCMU @QUIUYECKUX 3AKOHO8, HNOHUMAMmMb 8Ceoouuil

7



xapakmep QYHOAMEHMANbHLIX QU3UYECKUX 3AKOHO8 (3AKOH COXPAHEHUsl SHEep2UuU 6 Menjiogblx
npoyeccax) u 02paHu4eHHOCMb UCNONb308AHUS YACTHBIX 3AKOHO8,

® HAXOOUMb AO0EK8AMHYIO NPEONONCEHHOU 3adaue u3uueckylo Mmooenb, pazpeuams
npobnemy Kaxk HA OCHO8e UMEIOWUXCA 3HAHUL O MeNI08blX ABNEHUAX C UCHOIb308AHUEM
MamemMamuyecko20 annapama, max u npu NOMowiu Memooos OYeHKU.

DJIeKTpPUYEeCKHEe U MATHUTHBIE SIBJICHUS

BhInyCKHHUK HAYYHTCSI:

® DACIIO3HABATBH 3JICKTPOMATrHUTHBIC ABJICHUS U OOBSACHITH Ha OCHOBE NMCIOIINXCs 3HAaHUHU
OCHOBHBIE CBOMCTBA MU YCJIOBUA MPOTCKAHUA 3THUX SIBJICHUIA: QJICKTPpU3alus TECII, BSaHMOHeﬁCTBI/IG
3aps/iOB, OJJICKTPUYECKHH TOK U €ro JeWCTBUS (TEIUIOBOE, XMMHYECKOE, MAarHUTHOE),
B3aI/IMO)I€I\/’ICTBI/Ie MAariuToB, OJJICKTPOMAarHuTHasA WHAYKIHA, )IeI\/IICTBI/Ie MAarHuTHOIO TIIOJII Ha
IIPOBOJIHHUK C TOKOM M Ha JBIKYILYIOCS 3apsSHKEHHYIO YaCTHIy, AEUCTBUE JIEKTPUYECKOTO OIS Ha
3apsOKCHHYIO YacTULy, OJJICKTPOMArHUTHBIC BOJIHBI, prIMOJ'II/IHCI\/JIHOG pacnpoCTpaHCHUC CBCTA,
OTpaKEHHE U TPEJIOMIICHHE CBETA, IUCIIEPCHS CBETA.

® COCTaBJISITb CXEMbI JJICKTPHUYCCKUX ueneﬁ C TIOCICAOBATCIbHBIM MW IIapaJlJICIIbHBIM
COCIIMHEHUEM DJIEMEHTOB, pa3jinyasl YCJIOBHBIE O003HAYEHHUS SJIEMEHTOB JJIEKTPUUYECKHUX IENeH
(MCTOYHHK TOKA, KITFOY, PE3UCTOP, PEOCTAT, JIAMIIOUKA, aMIIEPMETP, BOJIBTMETP).

® JCIIOJIb30BaTh ONTHYCCKUE CXEMBI I TTOCTPOCHUS U300paKCHHUH B TUIOCKOM 3epKayie 1
cobuparome TuH3e.

® OIIMCBIBATh M3YYCHHBIC CBOMCTBA TEI U OJICKTPOMArHuTHBIC SBJICHHA, HWCIOJb3Ys
CbI/ISI/I'—IeCKI/Ie BCIIMYNHBI: BJ'IeKTpI/I‘-IeCKI/Iﬁ 3apsaa, CHJIa TOKa, OJJICKTPUUCCKOC HaIPsKCHUC,
AIIEKTPUYECKOE COTMPOTHUBIICHHE, YIEIBHOE COMPOTHBIICEHHE BEIIECTBA, padOTa AIIEKTPUUYECKOTO
MOJIS, MOIIHOCTh TOKa, (OKYCHOE pacCTOSIHUE U ONTHYEeCKas CWiIa JIMH3BI, CKOPOCTh
AJIEKTPOMArHUTHBIX BOJH, JUTMHA BOJIHBI M YacTOTa CBETa; MPH ONWCAaHWH BEPHO TPAKTOBAThH
(bU3NYECKUN CMBICIT UCTIONB3YEMBIX BEITMYWH, HX 0003HAYCHHS W €IWHUIIBI H3MEPEHHS, HAXOAUTh
(hopMyITBI, CBSI3BIBAIONINE JTAaHHYIO0 (DU3UYECKYIO BETHUUHY C IPYTUMU BEITMIHHAMH.

® aHaIM3MPOBATH CBOWMCTBA TEN, ANEKTPOMATHUTHBIC SBJICHUS W TIPOIIECCHI, HCIOIB3YS
(dbu3nvecKrue 3aKOHBI: 3aKOH COXPaHEHHs AIIEKTPUYECKOTO 3apsiaa, 3akoH OMma Ui ydacTKa IETH,
3akoH Jxoyns-JleHna, 3aKoH MPSMOJIIMHEHHOTO PacpOCTPAHEHUS CBETa, 3aKOH OTPAXKCHHS CBETA,
3aKOH TPEJIOMIICHUS CBETa; NMPU STOM pa3IHuaTh CJIOBECHYIHO (DOPMYIUPOBKY 3aKOHa W €ro
MaTeMAaTU4eCKOE BBIPAKCHHUE.

® MPUBOJIUTH MPUMEPHI IMPAKTHYECKOTO HCIOJIb30BaHMS  (U3MUECKUX 3HAHUH O
AIIEKTPOMATHUTHBIX SBICHUSX

e pemiaTth 3aJa4yM, MCIOJB3YS (QHU3MUECKUE 3aKOHBI (3akoH OMa /ISl y4acTKa IEeMNH, 3aKOH
Jlxoyins-JIeHna, 3aK0OH MPSMOJIMHEHHOTO PACIPOCTPAHEHUS CBETa, 3aKOH OTPaKCHHUSI CBETA, 3aKOH
MPEJIOMIICHUS cBeTa) U (OpMYJIbl, CBA3BIBAIOIINE (PU3HUECKIE BETMYMHBI (CHIIA TOKA, TIEKTPHUECKOEC
HaNpsDKCHHUE, JJICKTPUYECKOE COMPOTHBIICHUE, YICIbHOE CONMPOTHBICHHE BEIIeCcTBa, pabora
AIIEKTPUYECKOTO OIS, MOIITHOCTh TOKa, (POKYCHOE PACCTOSIHUE U ONITUYECKAsl CHIIA JIMH3bI, CKOPOCTh
AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M YacTOTa CBETa, (OPMYJIBI pacueTa SJIEKTPHUECKOTO
COIPOTHUBJICHUS TPH MOCIEAOBATSILHOM M MMapaUICIbBHOM COCIMHEHHU TPOBOJHUKOB): HA OCHOBE
aHallM3a YCJIOBHS 33/1a4M 3allMChIBAaTh KPATKOE YCIOBUE, BBIICIATh (PU3UUECKHE BEIUYUHBI, 3aKOHBI
u dopMysbl, HEOOXOAMMBIE HOJsl €€ PEeHIeHHs, MPOBOIWTH pacueThl U OIEHUBATh PEATbHOCTH
MOJIyY€HHOTO 3HAYeHUS (PU3NYECKON BETHUHHBIL.

BhINyCKHHUK MOJYYUT BO3MOKHOCTH HAYUYHMThCS:

® UCNONBL306AMb 3HAHUA 00 INIEKMPOMACHUMHbLX ABNIEHUAX 6 N0BCEOHEBHOU JHCUHU OIS
obecneuenuss 6e30NaACHOCMU NPU 0OpaAWeHUU ¢ NPUOOPAMU U MEXHUYECKUMU YCMPOUCMEAMU, 05
coxpanenus 300p08bsi U COONI00EHUS HOPM IKOIOSUYECKO20 NOBEOeHUsl 8 OKpydcaloujeli cpeoe;
npUBOOUMb NPUMEPHL BIUAHUA DNIEKMPOMASHUMHBIX UTYYEHUU HA HCUBbIE OPSAHUZMBL,

® paziuuamv 2paruybl NPUMEHUMOCMU @QUIUYECKUX 3AKOHO8, HNOHUMAMmMb 8Ceoouuil
xapakmep  (DYHOAMEHMANbHBLIX 3AKOHO8 (3AKOH —COXPAMEHUs INeKMPUYEcKo20 3apsaoa) u
02PAHUYEHHOCTb UCNONb308AHUS YACMHBIX 3AKOHO08 (3akoH Oma 0ns yuacmka yenu, 3aKon [ocoyns-
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Jlenya u op.);

® UCNONBL306AMb NpUEMbl NOCMPOEHUs U3UYECKUX MoOenell, NOUCKA U HOPpMYIUPOSKU
00KA3amenbCme 8bl0UHYMBIX 2UNOMeE3 U MeOpemuieckux 6bl60008 HA OCHOBE IMARUPUUECKU
VCMAHOBNEHHBIX PaKmos;

® HAX00UMb AO0eKBAMHYI0 NPEONIONCEHHOU 3adaye QU3UYECKYI0 MOoOelb, pazpeulams
npoobnemy Kak Ha 0CHO8e UMEOWUXCS 3HAHUL 00 2IEKMPOMACHUMHBIX ABNEHUAX C UCHOIb30BAHUEM
MamemMamuyecko2o annapama, max u npu NOMowiu Memooos OYeHK.

KBaHTOBBIE AAIBIEHUSA

BhInyCKHHUK HAYYHTCSI:

® pAacCIlO3HABAaTh KBAHTOBHIC SBJICHHUS M OOBSCHITH Ha OCHOBE HMMCIOIIUXCS 3HAHUUN
OCHOBHBIC CBOWCTBA WJIM YCIIOBUS TPOTCKAHUS JTUX SBICHUH: €CTECTBEHHAs M WCKYCCTBCHHAS
PaJIMOaKTUBHOCTB, O-, 3- ¥ Y-U3ITyYCHHS, BOSHUKHOBCHHE JTMHEHYATOTO CIIEKTPA H3IyUYEHUS aTOMa,

® ONWCHIBATH W3YYCHHBIC KBAHTOBBIC SIBJICHUS, WCIOJB3YS (PU3NYCCKUEC BEITUYHHBI:
MacCOBO€ YHMCIIO, 3apsI0BOE YHWCIIO, MEPHOJ] MoJIypacmaaa, dHeprus (OTOHOB; MPH OMHCAHUU
MPABWJIBHO TPAKTOBATh (PU3MUYECKUN CMBICI UCTIOB3yEeMbIX BEIHMUWH, UX 0003HAYCHHS U CMHUIIBI
W3MEpEHUs; HaXOJHUTh ()OPMYIBI, CBSI3BIBAIOIIHME JAHHYIO (U3HUYECKYIO BEIMYUHY C JIPYTUMHU
BEJTMYMHAMH, BBIUYUCIISITh 3HAUCHUE (PU3NICCKOM BEITMUNHBI;

¢ aHAM3WPOBATH KBAHTOBBIC SBJICHUS, UCTIONB3YS (DH3UIECCKHE 3aKOHBI U IIOCTYIIAThI: 3aKOH
COXPAaHEHUs PHEPIHH, 3aKOH COXPAHCHHUS DJICKTPUYECKOTO 3apsijia, 3aKOH COXPAaHEHHUsS MacCOBOTO
9KClia, 3aKOHOMEPHOCTH U3TYYCHHS U MTOTJIONMIECHUS CBETa aTOMOM, IPH 3TOM Pa3JIndaTh CJIOBECHYIO
(hOpMyITMPOBKY 3aKOHA M €r0 MaTeMAaTHIECKOE BRIPAKEHUE;

e pa3MyaTh OCHOBHBIC MPHU3HAKHM IUIAHETAPHONW MOJICIA aTOMa, HYKJIOHHOW MOJIeIn
aTOMHOTO SI/Ipa;

® MPUBOJIUTH MPHUMEPHl TPOSIBICHUS B TIPUPOJE M TPAKTHYECKOTO HCIOJIH30BAHUS
PaMOaKTUBHOCTH, SIICPHBIX U TEPMOSICPHBIX PEAKIINH, CIEKTPaIbHOTO aHAIH3A.

BbInyCKHHK MOJYYUT BO3MOKHOCTH HAYYHThCS:

® LUCNONBL3068AMb NOLYYEHHBLE 3HAHUS 8 NOBCEOHEBHOU JCUHU NPU 0Opaujerul ¢ npubopamu
U MeXHUYeCKUMU YCMPOUCMEamu (CYemyuK UOHUSUPYIOWUX YACTIUY, 003UMemp), Osi COXPAHEHUs
300p08bsL U COONIOOEHUSL HOPM IKOJIOSUYECKO20 NOBEOeHUs 8 OKpYIcalowell cpeoe;

® COOMHOCUMb IHEPIUIO CBS3U AMOMHBIX 0€p C 0eheKmoM MACCbl;

® NpUBOOUMb NpPUMEPbl BIUAHUS PAOUOAKMUBHBIX USLYYEHUN HA JHCUBLLE OP2SAHUSMDBL,
NOHUMAMb NPUHYUN OeiCIBUsL 003UMEMPA U PA3IUYAMb YCIL08USL €20 UCNOIb308AHUS,

® NOHUMaAMb IKONO2UHECKUe NPOoOIeMbl, BO3HUKAIOWUE NPU UCHOLb30BAHUU AMOMHbBIX
INEKMPOCMAHYUU, U NYMU peulenus SMux npodiem, nepcneKmuebl UCHOIb3068AHUS YIPABILEMO20
MEePMOSIOePHO20 CUHME3d.

DJIeMeHThI ACTPOHOMMH

BbInyCKHUK HAYYHUTCH:

e yKka3piBaTh Ha3BaHUs IuIaHeT COJIHEYHOW CHCTEMBI; pa3jinyaTh OCHOBHBIC MpPU3HAKU
CYTOYHOTO BpalleHHs 3Be3IHOTO Heba, nBuxkeHus JIyHbl, COJHIIA U TUIAHET OTHOCUTEIILHO 3BE3I;

® TIOHMMATh PA3NIUYUS MEX]y TEIUOIEHTPUIECKOM U TEOIIEHTPUIECKOM CUCTEMaMH MUPA;

BhInyCKHHUK MOJYYUT BO3MOKHOCTH HAYUYHThCS:

® yKazvleams 0OWUe CEOUCMEA U OMIUYUSL NIAHEN 3EMHOU 2PYNNbL U NIAHEmM-2USAHMO8;
manvix men ConHeunou cucmemvl U OOILWUX NIAHEM, NOAb308AMbCSL KAPMOU 36€30H020 Heba npu
HAOM0O0CHUAX 36€30H020 Heba,

® paziuuams  OCHOBHblE XAPAKMEPUCmuKu 368e30 (pazmep, yeem, memnepamypa)
COOMHOCUMb Y8em 36e30bl C ee MeMnepamypotl;

® paznuuams eunomesvi 0 npoucxodxcoenuy CorHeuHol cucmemsi.

Cojaep:xkanue yuyeoHoro npeamera «®@u3zuka» 7 - 9 kiace
PDu3uKka U PpU3NYeCKHe MeTOAbI U3yYeHHUS NPHUPOALI



®usuka — Hayka o mpupoze. Pusmueckue Tena U sBieHUsA. Habmiopenue u ommcaHue
¢busnveckux siBaeHui. Puzndeckuil skcriepuMeHT. MojenupoBaHue sIBICHUH 1 00bEKTOB MIPUPO/IBI.

@u3MYeCKUe BEIWYMHBI M HMX H3MEpEeHHE. TOYHOCTh U IOTPELIHOCTh HM3MEPECHU.
MexayHapoaHas CUCTEMA €UHULL.

@u3nyYeCKUe 3aKOHbI U 3aKOHOMEpPHOCTH. Pu3nKa U TexHuka. HaydHblii METO MO3HAHMUS.
Pounb ¢pu3nku B pOpMHUPOBAHUY €CTECTBEHHOHAYYHON TPAMOTHOCTH.

Mexanuyeckue siBJeHHS

Mexannueckoe JBIKEHHE. MarepuaiabHas TOYKa KaK MOJETb (U3UYECKOro Tena.
OTHOCHUTENBHOCTh MeXaHudeckoro jpwwkeHus. Cucrema otcuera.@U3MUYECKHE BEJINYMHBI,
HEOOXOJMMBIC /ISl ONHMCAHUS JBWKCHHS W B3aMMOCBS3b MEXIY HUMHU (ITyTh, IE€pPEMEIICHHE,
CKOPOCTb, YCKOpEHHUE, BpeMs ABWXKEHHsA). PaBHOMepHOE M pPaBHOYCKOPEHHOE MpPsIMOJMHEIHOe
nBrKeHHe. PaBHOMEpHOE ABmkeHue 1o okpykHocTu. IlepBbiit 3akoH HeroToHa n nHepuus.Macca
tena. [lmotHocTh BemiectBa. Cuna. Emgununer cunbl. Btopoit 3akoH Herotona. Tpetuii 3akon
Herotona. CBoGomnoe manenue ten. Cuiia TsDKECTH. 3aKOH BceMUpHOro Tsrotenus. Cuna
ynpyroctH. 3akoH ['yka. Bec tena. HeBecomocTs. CBSI3p MEXIy CUIION TSHKECTH M Maccoi Tena.
Juuamomerp. PaBHonelictBytomass cuina. Cumna TpeHus. TpeHue cCKONbKEHHS. TpeHue MOKOs.
Tpenue B Ipupoe U TEXHUKE.

Nmnynesc. 3akoH coxpaHeHMs] UMITyJbca. PeakTuBHOe NBrkeHHe. MexaHnyeckas paborta.
MomtHocts. OHeprus. lloTeHnumanbHas W KuHeTwdeckas sHeprus. [IpeBpamieHne oaHOrO BHA
MEXaHUYECKOHN PHEPTUHU B IpYroil. 3aKOH COXpaHEHUs MTOJTHON MEXaHUYECKOM SHEPrUH.

[IpocTeie MeXaHNU3MBI. Y CIIOBHSI PABHOBECUS TBEPAOTO TEJIA, UMEIOIIETO 3aKPEINIEHHYIO OCh
JNBUKEHUs. MOMeHT cunsbl. [Jenmp msocecmu mena. Peraar. PaBHOBecHe cuil Ha peryare. Peryary B
TexHuKe, ObITy W mpupoze. lloaBumkHble W HemoJBUXHBbIE OJ0kH. PaBeHcTBO paboT mpu
WCIIOJIb30BAHUH TIPOCTHIX MEXaHU3MOB («30JI0TOE IPaBUIIO MeXaHUKN»). KoaddunmeHT nose3Horo
NEUCTBUS MEXaHU3Ma.

JlaBnenue TBepAbIX Ten. EnuHuiel usmepenus naBiaeHus. CocoObl M3MEHEHUS JaBJICHMUSL.
JaBnenune xuakocted u rasoB 3akoH Ilackans. JlaBneHue >KMIKOCTH Ha JHO W CTEHKHA COCYAA.
CooOmarommecs: cocyapl. Bec Bozmyxa. AtmochepHoe naBinenue. M3mepeHwe aTmMocdepHOTro
nasnenud. Oneir Toppuuemnu. bapomerp-anepoun. ATMochepHoe AaBlieHHE HA Pa3IUYHBIX
BbICOTax. ['WapaBimuyeckue MeXaHU3Mbl (mpecc, Hacoc). JlaBneHue JKHAKOCTM U Tra3a Ha
MOTPY’KEHHOE B HUX TeJ0. ApxumenoBa cuia. [1naBanue ten u cynos Bo3ayxomnnaBanue.

Mexannyeckue kojebOanus. Ilepwon, uacrora, ammiautyaa KoJsiebanuil. PesonaHc.
MexaHnuueckue BOJHBI B OJHOPOJHBIX cpenax. JliMHa BOJHBL. 3BYK KaKk MEXaHUYecKas BOJIHA.
['poMKOCTB 1 BBICOTA TOHA 3BYKA.

TenioBbie siBJICHUS

Crpoenue BemecTBa. ATOMBI M MOJEKYNbl. TelJIOBOE IBWKEHHE aTOMOB U MOJIEKYIL.
Huddy3us B razax, KUAKOCTIX M TBEPIBIX Telax. bpoyHosckoe osudicenue. B3ammoneiicTue
(mpUTSHKEHHE U OTTAIIKMBAaHKUE) MOJIEKYINl. ATperaTHble COCTOSIHUS BellecTBa. Pa3nuuue B CTpoeHUH
TBEPJIbIX TEJ, )KUJIKOCTEU U Ta30B.

TennoBoe paBHOBecue. TemmepaTtypa. CBsi3b TeMIlepaTypbl CO CKOPOCTbIO XaOTHYECKOTO
JBUKEHHS 4acTull. BHyTpeHHsisi sHeprusi. PaGora u Ttemnomnepenada Kak crnocoObl M3MEHEHUs
BHYTpeHHeH sHepruu tena. TermonpoBoaHocts. Konseknus. M3nydyenue. [Ipumepsl Temmonepenaun
B IpHUpoe U TexHuke. KomuecTBo TenaoThl. Y AenbHas TEMI0EMKOCTb. Y IeJIbHAs TEIIOTa CTOPAHUS
TOIJIMBA. 3aKOH COXPAaHEHUsl W MPEBPAIICHHS SHEPTUM B MEXaHUUYECKHX M TEIUIOBBIX MPOLECCaX.
[InaBneHue U OTBEpAEBAHUE KPUCTAIUIMYECKUX Tell. YJelbHas TeIuioTa miasieHus. Mcnapenue u
KoHieHcauusl. [lornomnienue 3Hepruu Npu UCHApPEHUU KUJKOCTU U BBIIETICHUE €€ TPU KOHICHCAIUH
napa. Kunenuwe. 3aBUCUMOCTb TeMIepaTypbl KUIIEHHUS OT JIaBJICHUS. YJelbHas TeIioTa
napooOpa3oBaHUsl M KOHJEHcaluu. BraxHocTh Bo3nyxa. PabGora rasza mnpu pacuIMpeHHH.
[IpeoOpa3oBanusi PHEPTHHM B TEIUIOBBIX MallIMHAaX (MapoBas TypOWHA, OBUTATENh BHYTPEHHETO
cropanusi, peakTuBHbIH nBuratens). KIIJ[ TtemnoBoil MamuHbl. Oxonocuueckue npobdiemsvi
UCNOIb306AHUA MENN0EbIX MAULUH.

JIeKTPOMArHUTHBIE SIBJICHUS
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Onextpu3aus  Qu3nMvecknx Tel. B3aumonelcTBue 3apsoKeHHBIX Ten.  J[Ba  pojna
ANEKTPUUECKUX 3apsiioB. JlenMMOCTh 3IEKTPUYECKOTO 3apsiia. DJIEMEHTAPHBINM 3JIEKTPUUYECKUN
3apsl. 3aKOH COXPaHEHMsI JIEKTpUUYECKOro 3apsiaa. [IpoBoIHUKH, TOJYPOBOJHUKA U U30JISITOPHI
AIIEKTPUYECTBA. DJIEKTPOCKOIM. DIEKTPUUECKOE IM0JIe KaK 0CcoObId BUA MaTepun. HanpscenHocmy
9eKmpuiecko2o noas. JIeficTBue 3MeKTPUUECKOro MoJIsl Ha 3JIeKTpUUecKue 3apsbl. Konodencamop.
Duepeus 21eKmpuiecko2o nois KOHOeHcamopa.

OnekTpuyeckuii TOK. VICTOYHMKM 3JIEKTPUUYECKOTO TOKa. OJEKTpUYecKas Ielb u ee
cocTaBHble uyacTu. HampaBieHue u ACUCTBHUS 3JIEKTpUUYECKOro TOKa. HocuTennm anekTpuuecKux
3apsaoB B MeTaiwiax. Cuia Toka. DJIEKTPUYECKOE HAMPSHKEHHE. DJIEKTPUUECKOE COMPOTHUBIICHHE
MIPOBOJHUKOB. ETMHUIIBI COTIPOTUBIICHUS.

3aBUCUMOCTh CHJIBI TOKAa OT HampspkeHusa. 3akoH Oma Ui ydacTkKa Lenu. YaeiabHoe
conporusieHue. Peocratsl. IlocnenoBarenbHOE COEIMHEHME NPOBOAHMKOB. IlapamnensHoe
COEIMHEHHE MPOBOJHUKOB.

Pabora snexkTpuyeckoro mojis MO NEPEMEUICHUIO 3JEKTPUYECKUX 3apsioB. MOIIHOCTH
ANEKTPUUECKOTO ToKa. HarpeBaHnue npoBOHUKOB 3IEKTPUUIECKUM TOKOM. 3akoH Jlxoyis - Jlenna.
DNeKTpUYECKUEe HarpeBaTeIbHbIE U OCBETUTENIbHBIE TPUOOPHI. KOopoTKOoe 3amMbIKkaHue.

MaruauTHOE Tosie. MHayKuust MarHUTHOTO ToJisi. MarautHoe noje Toka. OmeIT Dpcrena.
MarauTHO€E MoJje MOCTOSSHHBIX MAarHWTOB. MarHutHoe moJsie 3eMii. DJIEeKTPOMAarHuT. MarHutHoe
T0JI€ KaTYIIKHU ¢ TOKOM. [[pMeHeHune aneKTpoMaruuToB. [{eficTBie MarHUTHOTO TOJIsI Ha TPOBOTHUK
C TOKOM U JBIKYIIYIOCA 3apsuKeHHYI0 yactuny. Cuna Amnepa u cuna Jlopenya. IneKTpOABUTATEb.
SBnenue anekTpoMarHuTHOM MHAYKIHS. OnbiTel Dapajes.

OnexkTpoMarHuTHble — Konebauus.  Konebamenvuwiti  koHmyp. — OnekmpozeHepamop.
Ilepemennwiii. mox. Tpauncgpopmamop. Ilepenada dIEKTPUUECKOW SHEPTHMM Ha PACCTOSHHUE.
DNeKTpOMarHUTHBIE BOJIHBI U UX CBOWCTBA. [lpunyunsl paouocesizu u menesudenus. Biausnue
NEKMPOMASHUMHBLX USTYYEHUL HA HCUBbLE OP2AHUZMBI.

CBer — omekTpomarHuTHass BoJiHAa. CkKopocTh cBerta. McTounwku cBeta. 3akoH
MPSAMOJIMHEHHOTO PAaclpOCTPAHEHUE CBETa. 3aKOH OTpa)keHusi cBera. [lnockoe 3epkano. 3akoH
npenomiieHus cBera. JIuH3pl. MOKYCHOE PAacCTOSIHME W ONTHYECKas cuila JUH3bL. M300pakeHue
npenMeTa B 3epkajie u JInHze. Onmuueckue npubopel. 1'1a3 kak onTudeckas cucrema. Jucnepcus
cBeta. Uumepgepenyus u ougppaxyus ceema.

KBaHTOBBIC SIBJICHUA

Crpoenue aromoB. IlmanerapHas mojnens aroma. KBaHTOBBIM XapakTep NOIJIOLICHUS M
WCITYCKaHHUs CBETa aTOMaMu. JInHelyaThle CIEKTPBI.

Omneitel Pesepdopna.

CocraB aroMHoro szapa. IIpoToH, HEUTpPOH U 3NEKTPOH. 3aKkOH OWHINTEHHA O
MPOMOPLIUOHAIIBHOCTH MAacChl W JHEpruu. [eghekm macc u dsHepeus ceA3u amoMHbIX sdep.
PagnoaktuBHOCTh. [lepuon nonypacnana. Anbda-uznyuenue. bema-uznyuenue. ['aMma-usznydeHue.
Anepubie peakiuu. Mctounuku sHeprun CosiHLIA W 3Be3[. SAepHas sHEpreTuka. Jkonocuyeckue
npobemvl pabomuvl amomMHblx d1ekmpocmanyuil. J1o3umetpus. Bausnue paouoakmugHuiX u3LyyeHull
Ha JHcugvle OP2aHUMbl.

Crtpoenue u 3Boaonus BeesieHHoit

l'eonienTpruueckas U relrolEeHTpUYecKas CUCTeMbl Mupa. Pusznyeckas Mpupoaa HEOECHBIX
ten ConHeuHoil cuctemsl. [Ipoucxoxaenne Conneunoit cuctemsl. @usndeckas npupojaa CosHLIA U
3Be3. Ctpoenue Beenennoii. Opomronus Beenennon. ['unoresa bonbmoro B3pbiBa.

IIpumepHbIe TeMbI JIA0OPATOPHBIX M MPAKTHYECKUX PadoT

IIpoBenenne NpsAMbIX U3MepeHUH PU3HMYECKUX BeTUYHH
N3mepenune BIaxXHOCTH BO3/1yXa
N3mepenue macchl Tena Ha pblYakHbIX BEcax
N3mepenne MOITHOCTH ¥ pabOTHI TOKA B NIEKTPHUUECKOH JTaMIie
N3mepenune HanpspKeHUS Ha Pa3IMUHbIX Y4acTKaxX 3JEKTPUUYECKOMN Lenu
N3mepenue o0bpEma Tena
N3mepenue pazMepoB MabIx Tell

oo E
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N3mepenue cuiibl TOKa U HAIPSDKEHMS, pacyeT CONPOTUBIICHUS IIPOBOJHUKA

8. N3mepenue cuiibl TpeHUS € IOMOLIBIO AMHAMOMETpa. BhIsICHEHNE 3aBUCUMOCTH
CHWJIBI TPEHUS CKOJIbKEHUS OT IUIOIAN COIPUKOCHOBEHUS TEJ U IPHKUMAIOLIEH
CHJIBL

9. N3mepenue conpoTuBiIeHUs IPOBOIHUKA IIPU TOMOIIM aMIIEpMETPa U BOJbTMETPA

10.  M3mepeHwue yaenbHOU TEIIOEMKOCTH TBEPIOTO Tea

11.  W3mepeHue yckopeHHsI CBOOOIHOTO MaJEHUsI C TOMOLIbI0 MAaTEMaTUYECKOTO
MasiTHUKa

12. M3mepeHue yCKOpEHHUs: CBOOOTHOTO TaICHHS

13. N3mepenune ecTeCTBEHHOTO PaJMOAKTUBHOTO (DOHA TO3UMETPOM

14.  CpaBHeHHE KOJMYECTB TEIJIOTHI IPU CMEIINBAHUN BOJIbI Pa3HOU TeMIIepaTypbl

Pacuer mo mojiy4eHHbIM pe3yJabTaTaM MNPAMBIX H3MEpPeHHHd 3aBHCHUMOIO OT HHUX
napamMerpa (KOCBeHHbIe H3MepPeHU)

1. Onpenenenre BbITAIKUBAIOIIEH CHITBI, IEHCTBYIONIEH HA OTPYKEHHOE B JKUJIKOCTD
TENO

2 Omnpenenenne KII/l npu nogbEéme Tena o HaKJIOHHOW MIIOCKOCTH

3. Omnpenenenne MIOTHOCTH BENIECTBA TBEPIOTO TENA

4 Onpenenenre UeHbl JeIeHNs U3MEPUTEIBLHOTO pUdbopa

HaOuronenne siBJIeHMHI M IOCTAHOBKA ONBITOB (HAa Ka4YeCTBEHHOM YPOBHe) IO
00HapYKeHUI0 (PAKTOPOB, BJIAMSIONINX HA NPOTEKAHUE JAHHBIX SIBJICHUI
N3yuenue nenenus siapa atroma ypaHa o GororpadusiMm TpeKoB
N3ydeHue 3aBUCUMOCTH Mepro/ia KojaeOaHU MasiTHUKA OT AJIMHBI HUTH
N3yuenue pabOTHI AIEKTPOABUTATEINS TOCTOSHHOTO TOKAa Ha MOJETH
N3ydeHne TpekoB 3apspKEHHBIX YaCTHUI TI0 TOTOBBIM (hoTorpadusMm .
N3ydenue siBieHUS SIEKTPOMarHuTHOM UHITYKIIUHA
HccnenoBanue 3aBUCUMOCTH CHJIBI YIPYTOCTH OT yJUTMHEHUS NP YKUHBI
OrnpeneneHne KeCTKOCTU MPYKUHBI .
7. HccnenoBanue 3aBUCMMOCTH CHJIBI YIPYTOCTH OT yJUIMHEHUS NPYKUHBL. M3Mepenue
AKECTKOCTHU MIPYKHUHBI .

ogakrwnE

8. HccnenoBanue paBHOYCKOPEHHOTO JBMYKCHHSI 0€3 Ha4aIbHOM CKOPOCTH

9. HccnemoBanue CHibl TPEHUS CKOJIbXKeHH. Onpeenenrne KodhuiueHTa TpeHUs
CKOJIbKEHUS

10. BrIsicHeHHE YCIIOBHIA IJIaBaHUs TEJA B KUIAKOCTH

11. BrlsicHeHHe yCIIOBHSI paBHOBECHS phluara

12. W3yueHre 3aBUCUMOCTH IyTH OT BPEMEHU TP PABHOMEPHOM U PAaBHOYCKOPECHHOM
JIBHOKEHUH

13. Habmronenue nuHeHYaThIX CIIEKTPOB M3JIy4EHUs

14, [TocnenoBarenbHOE U APALICIBLHOE COCIUHEHUE TPOBOTHUKOB

IIpoBepka 3agaHHBIX NPEANOIOKEHHH (NMPsAIMbIe U3MepeHusi PU3MYEeCKUX BeJIUYMH U
CPaBHEHME 32JJaHHBIX COOTHOIIEeHHMI Me:kny HuMmu). IIpoBepka rumores

1. IIpoBepka runoTess! O JIMHEHHOMN 3aBUCUMOCTH JJIMHBI CTOJIONKA )KUJKOCTU B TpyOKe
OT TEMIIEPATYPHI.
2. IIpoBepka 3aBUCUMOCTH NepUoJia KojaeOaHH NPy>KUHHOTO MasiTHUKA OT Macchl rpy3a

3HAKOMCTBO ¢ TEXHHYECKHUMH YCTPOHCTBAMHU U UX KOHCTPYMPOBAaHHE

1. COopKa 3J71eKTpUUECKOM 1IeNU U U3MEPEHUE CUIIBI TOKA B €€ Pa3JIMYHbIX Y4aCTKaX.
2 CO6opKa 37eKTpOMarHuTa U UCIbITAHUE €ro JIeHCTBHUS.

3. W3yueHne cBOMCTB N300pakeHMs B JIMH3AX.

4 [Tomy4yenune n300paXkeHHUst IPU TOMOIIH JTUH3BI
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PerynupoBaHue cHilbl TOKa peOCTaTOM
N3ydenue npuHIMIa IeHCTBUS TpaHChopMaTopa

13



TemaTn4eckoe IJIAHUPOBAaHUE

Ne
n/n

HauMEHOBaHUE pa3aejioB
H TeM

BCEro yacos

Jsabopartopubie pagorsl (JIP)

KOHTPOJIbHBIE PAGOThI
(KP), npoeKkTbl

Pabouas nporpamma
7 8 9
Temaruyeckuii 0JI0K KJIacC | Kiacc | Kiacc
®du3nka u puznyecKkue MeTOAbl H3yUYeHHUsI IPUPOIbI 4 0 0
Beenenue 4
Mexanu4yecKue siBJCHUS 55 0 37
BzaumopeticTBue Ten 21
JlaBneHue TBepAbIX TeJl, KUIKOCTEN U ra30B 21
PaboTa u MmoniHOCTh 13
3aKOHBI B3aUMOJAEHCTBUS U JIBKEHUS TEI 29
MexaHn4ecKkre KojaeOaHus ¥ BOJIHBI 8
TemjioBble sIBJEHUS 6 24 0
[TepBoHaUaTBHBIE CBEICHUS O CTPOCHUH BEIIECTBA 6
TermnoBble SIBIEHUS 24
DJIeKTPOMArHUTHBIE SIBJIEHUSI 0 40 26
DNEKTPUUYECKUE STBICHUS 28
DNEKTPOMArHUTHBIC SIBICHUS 4
DJIEKTPOMArHuTHOE MoJie. DJIEKTPOMarHuTHhIE
KOJ€0aHMs B BOJTHEI 26
CBeTOBEIE SBJICHHUSA 8
KBaHTOBBIE SIBJICHHSA 0 0 23
Ctpoenune aToMa ¥ aTOMHOTO sJipa 23
CtpoeHnue u 3Bo0IMA BeesieHHOI 0 0 5
IloBTOpEHUE 3 4 11
Hroro 68 68 102
TemaTHuecKHid MJIaH
M3 Hux Ha NpHMepHoe

KOJIHY€eCTBO
€caMOCTOSITEIbLHBIX
padoT, TecToB,
3a46TOB U

usnuecknx
JAUKTAHTOB
4 Nel «Onpenenenue neHsl 0 1
1 Beenenue JeTICHUS U3MEPHUTETBHOTO
npubopa»
IlepBoHauanbHbIE 6 Ne2 «M3mepenue pazmMepos 0 2
5 CBEJICHUS O MaJIbIX TeJ»
CTPOECHUU
BEII[ECTBA
21 Ne3 «M3mepenne Maccel Tena Ha | KoHTpospHas 4
JIBr>xeHue u PBIYaKHBIX BECax» pabota Nel
3 B3alMOJCHCTBUE Ned «M3mepenne 06bEMa Tenay «JIBrxeHue u
Tel Ne5 «Onpenenenue MIOTHOCTH | B3aUMoJIeiicTBHE
BEIIECTBA TBEPAOTO TEJIa» T
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Ne6 «ccnenoBanne (2 gaca)
3aBUCUMOCTU CHJIbI YIIPYTOCTH
OT YIJIMHEHUSI IPYKUHBI.
H3mepenne KECTKOCTH
MPY>KUHBD.
Ne7 «M3mepenue cuisl TpeHUs
C TIOMOIIIbIO INHAMOMETpA.
BrlsicHeHue 3aBUCUMOCTH CUIIBI
TPEHMSI CKOJIBKEHUSI OT
IUIOIIA/IA COTIPUKOCHOBEHHUS
T€J ¥ NPWKUMAKOIIEH CUIIBD)
21 Ne8 «Omnpenenenue KontponbHas 4
Tlasrenme BBLITAJIKUBAIOIIEH CUJIBL, pabota Ne2
A EHCTB €l Ha IIOTPYKEHHOE «/laBnenune
TBEPABIX TEIl, A yiot PYx )1
o B KHJIKOCTb TEJIO» TBEPABIX TEN,
KUAKOCTEN U . .
308 Ne9 «BrlisicHenue ycinoBuit JKUIKOCTEN U
IIJIaBaHUS Tella B )KUJIKOCTH ra3oB»
(2 gaca)
13 Nel0 «BersicHeHHe ycnoBus KonTtponbHas 4
pPaBHOBECHS pblUara pabota Ne3
Pa6ora.
Nell «Omnpenenenne KIIZ npu «PaborTa,
MontHoCTb. N y
noabEMeE Tella Mo HaKJIOHHOM MOIIIHOCTb,
OHeprusl.
IIJIOCKOCTH SHEPT U
(2 gaca)
3 0 3amura 0
[ToBTOpEHME N i
MPOEKTOB (2
00001IeHne
Jaca)
Hroro 68 u 11 3 15
8 kuace
W3 Hux Ha TpHMEpHOE
KOJIHYeCTBO
e CaMOCTOATEJIbHBIX
- HAMMEHOBAMIE Pas1eN0B BCEro 4acoB KOHTPOJIbHbIE PAGOTHI padoT, TecToB,
n/n H TeM JabopaTopubie padorsi (JIP) (KP), 324€TOB
TIPOEKTRI pusnuecknx
JAUKTAHTOB
KonTposbhas
abora Nel
Nel «CpaBHeHUE KOIMYECTB p
«BHyTpeHHss
TEIJIOTHI IPU CMEIINBAaHUU
. SHEPTUsH»
BO/Ibl PA3HOU TEMIIEpATyphI»
TennoBbie Ne2 «M3Mmepenne ynenbHOI
1 24 p % KoHTpobHas 4
SIBJICHUS TEIIOEMKOCTH TBEPJOTO
pabota Ne 2
Teay
«3meHenune
Ne3 U3mepeHne BnaxkHOCTH
arperaTHbIX
BO3yXa» .
COCTOSIHUI
BELIECTBA»
Ned «COopxka >nekTpudeckoit KoHTpobHas
LIENU ¥ U3MEPEHUE CUIIBI TOKA pabota Ne 3
DNEeKTpUYECKUE
2 28 B €€ Pa3JINYHbIX YYaCTKaAX» «3aKOHBI 4
SIBJICHUS
Ne5 «3mepenne IIOCTOSIHHOTO
HaIpsKEHUs. HA Pa3JIMYHbIX AJIEKTPUYECKOTO
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«M3mepeHne yckopeHus

y4acTKax 3JIEKTPUUECKON TOKa»
ST
Ne6 «PerynupoBaHue CUIIbI
TOKa PEOCTATOM»
Ne7 «M3mepenue
COTNIPOTHUBIICHUSI IPOBOAHUKA
MIpU TIOMOIIA aMIIEPMETPa U
BOJIbTMETPa»
Ne8 «3mepeHne MOIIHOCTH
1 pabOTHI TOKA B
3JIEKTPUYECKOU JIaMIIE)
Ne9 «Cobopxka
3JIEKTPOMAarHura u
WCTIBITAHUE €0 JIEUCTBUSD)
3 D7IEKTPOMATHHTH 4 Nel0 «M3y4yenne paboTs 0 1
bIC SIBJICHUS
JNEKTPOABUTATENS
MIOCTOSIHHOTO TOKa Ha
MOJIENIN»
Nell «ITomyuenune Konrposshas
CaetoBblie pabota No4
4 8 M300paXkeHus TPy MOMOIIN 1
SIBJICHUS «CBeToBbIE
JIUH3bI»)
SIBJICHUSI
5 Htorosoe 4 0 3anura npoeKToB 0
MTOBTOPECHHUE (4 gaca)
Hroro 68 11 4 10
9 kJacc
M3 Hux Ha npuMepHoe
KOJIHYeCTBO
No HAHMeHOBAHMe CaMOCTOATEJIbHBIX
n/n pa3aeloB u TeM peero Hacon J1adoparopublie pagoTsi (JIP) K"“TP"HB:;:): II::‘SIOTM (KP), Paf;’:;::;i:"”
usnuecknx
JAUKTAHTOB
Jlaboparopnas padota Nel KonrtponbHas
«UccnenoBanue pabota Nel
3aKkoHbI PaBHOYCKOPEHHOTO «MexaHnueckoe
B3auMo/jeicT JBUKEHHS 0e3 HayalbHOM JIBUKEHUE U €ro
1 |Busanm 29 CKOPOCTHY BUJIBI» 1
ABUKEHUS DKCIEPUMEHTAIBHOE KonTpomnbHas
TeN 3ananue «M3mepenue pabota Ne 2
YCKOPEHUs1 CBOOOTHOTO «3akonbl HproTOHA.
TaICHUSY. Cunbl B IPUPOJCY.
JlaGopatopHas pabora Ne3
MexaHuueck «3ydeHne 3aBUCUMOCTH KonTponpHas
ue nepuo/ia KojaeOaHui pabota Ne 3
2 | koJieOaHUsA H 8 MasTHHUKA OT JIMHBI «MexaHuueckue 1
BOJIHBI. 3BYK HUTH KOJIe0aHUs U BOJHBI.
JlaGopatopHnas pabota Ned 3BYyK»
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CBOOOIHOTO MALEHHUS C
ITOMOIIIBIO
MAaTCMATHUYCCKOI'O
MasITHUKA

DJiekTpoMar
HHUTHOE ToJIe.
DJiekTpoMar
HHUTHBIE
KoJie0aHusl U
BOJIHBI

26

Jlabopartopnast pabota No5
«M3ydeHue sBiIeHUA
3JIEKTPOMAarHUTHOM
UHTYKITAWD

KontponbHas

pabota Ne 4 o Teme
«INEeKTPOMarHUTHbI

€ SABJICHUAL.

DJIEeKTPOMAarHUTHBIC

KoJIe0aHus "
BOJIHBD).

Ctpoenue
aTomMa u
aTOMHOTO
sapa

23

Jlabopartopnast pabota Ne6
«M3y4eHne TpekoB
3apsHKEHHBIX YACTHI] 10
roTOBBIM (poTorpadusm».
Jlabopartopnast pabota No7
«3yuenue neneHus sapa
aToMa ypaHa 1o
dboTorpadusiM TPEKOB»

KontponbHas
pabota Ne 5

«CTpoeHue aroma u

ATOMHOTIO sgapa».

Crpoenue wu
IBOJIOIUS
Bceaennoit

IIPOEKTHI

IToBTOpPEHUE

11

JlaGopaTtopnas pabota
«HccnenoBanue
3aBHCHUMOCTH CHJIBI
YIPYTrOCTH OT YIAJIMHEHUS
npyxxuHsl OnpeneneHue
KECTKOCTH MPYKUHBD».
JlaGopaTtopnas pabota
«HccnenoBanue CUbl
TPEHUSI CKOJIbKECHHUS.
Onpenenenue
kod(dureHTa TpeHus
CKOJIBKECHU S
JlaGopartopnas pabota
"N3Mepenue cuibl TOKa U
HANPSDKEHUs, pacyeT
COTIPOTHUBIICHUS
MpOBOJHUKA"
JlaGopatopHas pabota
«[TocnenoBatenbHOE U
napasuieIbHOe
COEJIMHEHNE
MIPOBOJHUKOBY

Hrtoro

102
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