


AHHoOTauus K 00pa3oBare/bHOI nporpamMe «®u3uka B 3kcnepuMenTax» 9 kiaacc Touka pocra.

PaGouas nporpamma o gusuke 1ig 9 kiracca OCHOBHOM IIKOJIBI pa3paboTaHa B COOTBETCTBUU:
1. ®enepanphbiii 3ak0H OT 29.12.2012 Ne 273-®D3 (pen. ot 31.07.2020) «O6 obpazoBanuu B
Poccutickoit deneparum» (¢ u3M. u 101., BCTyI. B cuiny ¢ 01.09.2020).

2. Tlacmopr HamumoHanbHOro mnpoekra «OOpazoBanue» (yTB. mpesuaumymoM CoBera mpH
[Ipesugente PO mo crparernyeckoMy pa3BUTHIO W HAIIMOHAIBHBIM IMPOEKTaM, MPOTOKOJ OT
24.12.2018 Ne 16)

3. T'ocymapcrBennas mnporpamma Poccuiickori ®denepanuu «Pa3Butre oOpa3oBaHus» (yTB.
[TocranoBnenuem IlpaBurensctBa PO ot 26.12.2017 Ne 1642 (pea. ot 22.02.2021) «O6
YTBEPKICHUM  TOCyJapcTBeHHOM  mporpammbl  Poccuiickoii  ®denepaunu  «Pa3Burtue
o0pa3oBaHUs.

4. Tlpodeccuonanpupiii crangapt «llemaror (memarormueckasl NESTENBHOCTh B JIOMIKOJIBLHOM,
Ha4yaJlbHOM O0O0IIeM, OCHOBHOM oOImieM, cpemHeM ob0meM oOpa3oBaHUM), (BOCIUTATEINb,
yuutenb)» (ped. ot 16.06.2019) (Ilpukaz MunucTtepcTBa Tpyaa U conuanbHON 3amuTthl PO ot
18 oxTs10ps 2013 1. Ne 544H, ¢ u3MeHEHUsIMH, BHECEHHBIMU IIpHUKa30M MUHHUCTEPCTBA Tpya U
com3anuThl P® ot 25.12.2014 Ne 11151 u ot 5.08.2016 1. Ne 422H).

5. Meronuyeckue  peKOMEHIAIMM MO  CO3JaHMI0 ¥ (YHKIUOHHUPOBAHHMIO B
0011e00pa30BaTEIbHBIX OPraHU3ALUAX, PACIIONOKEHHBIX B CEIBCKOW MECTHOCTH M MAJIbIX
ropojiax, EHTPOB 00pa30BaHUs €CTECTBEHHO-HAYYHON M TEXHOJIOTMYECKOW HaIpaBICHHOCTEH
(«Touka pocta») (YTBepxkAeHbl pacnopsbkeHHeM MuHucTepcTBa mpocBelleHus Poccuiickoit
Ddeneparun ot 12 staBaps 2021 r. Ne P-6)

6. MeTtoamueckue peKOMEHAANNH TI0 CO3JaHUI0 U (PYHKIMOHUPOBAHUIO JETCKUX TEXHOMAPKOB
«KBantopuym» Ha 0a3e 00meoOpa3oBaTeNbHBIX OpraHu3anuid (yTB. pacmopsbDKeHHEM
MunuctepctBa mpocerienus Poccuiickoit @eneparmu ot 12.01.2021 Ne P-4).

7. Tlporpamma ocHOBHOTO oOmiero otpaszoBanusi. ®usuka. 7 - 9 kmaccel (aBTopnl: A.B.
[Mepopimkun, H.B. ®unonoBny, E.M. I'ytauk). ®@usuka. 7-9 kiaccel: paboune mporpamMmsl /
coct. ®50 E.H. Tuxonosa - 5-e uzn., nepepad.-M.: [Ipoda, 2015. — 400c.

O0wem yuebHOro BpeMeHH: 68 yacoB, 2 yac B HEJEIIO.

[lporpamma  ompenenser  coAepKaHWE M CTPYKTYypy  ydeOHOTO  Mmarepuana,
MOCJIeIOBATENbHOCTh €r0 M3Y4YeHHUs, NyTH (OPMHUPOBAHMS CHUCTEMBbl 3HAHUN, YMEHMHA W
CIIOCOOOB JICATENBHOCTH, PAa3BUTHS, BOCHUTAHUS W CONHMANM3almu ydvamiuxcs, [Ipemraraemas
IporpaMMa peajau3yercsl ¢ MOMOIIbI0 ydeOHOo-MeToandeckux kommiaekToB (YMK). YMK s
KaX/IOTO KJlacca BKJIIOYAeT: YYeOHWK, 33aJauHUK, METOJUYECKHE MaTepUalbl Ui YIHUTEIS,
CaMOCTOSITENIbHbIE U KOHTPOJIbHBIE padOoThl, TeTpalb A JabopaTopHbIX padot; Ilnmanupyrorcs
crenytomme (GopMbl OpraHu3anMHM y4eOHOTrOo Tmporecca: (pOHTAIBHBIC; KOJUJICKTHBHBIE,
IpymnmoBsle; paboTa B TMape, HWHAMBUAyadbHble. B mpenojgaBanum mnpenmera OynayT
WCTIOJIB30BATHCS CIIEAYIONINE TEXHOJIOTHH M METOJIBI: JTMYHOCTHO-OPUEHTHPOBaHHOE O0yUYCHHE;
npobiemMHoe oOyueHue; AudQepeHInpoBaHHOE 00YUeHHE; TEXHOJOTMH OOy4YeHHUS Ha OCHOBE
peleHws 3a/1a9; METOAbI HHIUBUIYaJIbHOTO O0yUICHHS,

OcoOeHHOe 3HaueHUe B MpenofaBaHUK (PU3UKU UMEET IIKOJIbHBIA (U3NYECKUI SKCIIEPUMEHT,
B KOTOPBIH BXOIST JEMOHCTPAIIMOHHBIH OJKCIIEPUMEHT M CaMOCTOSITEIbHBIC JIa0OpaTOpHBIC

paboThI yuanuxcs Ha OCHOBE U(PPOBOI TabOpaTOpUU.
Heabro uzyyenus GusMKu B OCHOBHOM LIKOJIE ABJISICTCH:

1) B HampaBJICHWU JUYHOCTHOTO DPA3BUTUS - BOCHUTAHHWE TOTOBHOCTH OOYYAIOIIMXCS K
CaMOpa3BUTHUI0O M CaMOOOPA30BAaHMIO HA OCHOBE MOTHBAIlMM K OOYYCHHIO M TO3HAHUIO, -
(dhopMUpOBaHHE TIEHHOCTH 37J0POBOTO U Oe30macHoro obpasa >KM3HH, MPABUI WHIANBUIYAILHOTO
Y KOJUIEKTUBHOTO 0€3011aCHOTO MOBEICHHS B UPE3BBIYAHBIX CUTYAIUSAX, YTPOKAIONIUX KU3HU U



3I0POBBIO JIIOACH, IIpaBUJ IIOBEICHUs Ha TPAHCIOPTE M HaA J0porax. -BOCIUTaHUE
yOeXIEHHOCTH B BO3MOKHOCTHU TO3HATh MPUPOAY, HEOOXOAMMOCTH Pa3yMHOI'O MCIIOIb30BAHUS
JOCTH)KEHUH HayKd M TEXHOJOIMH JUIsl JaJbHEHMIIEero pa3BUTUS YEIOBEYECKOro OoOIIecTBa; -
pa3sBUTHE YBa)KEHHUsS K TBOPLIAM HAyKH U TEXHMKH; OTHOIIEHUS K (U3UKE KaK K IJIEMEHTY
00111€4eI0BEYECKON KYIbTYPBI;

2) B MeTa MPEIMETHOM HAIpABJICHHMH OCBOCHHE 3HAHHA O MEXaHMYCCKHUX, TEIUIOBBIX,
AJIEKTPOMAarHUTHBIX M KBAaHTOBBIX SBJICHMSX; BEIMYMHAX, XapaKTEPU3YIOUIUX OSTH SBJICHHUS;
3aKOHaX, KOTOPbIM OHH MOAYHHSIIOTCS; METOJaX HAYYHOTO MO3HAHUS IPUPOABI M (POPMHUPOBAHUS
Ha JTOH OCHOBE MPEACTABICHUH O (Qu3nyecKod KapTHHE MHUPA; OBJAJCHHE YMEHHUSIMHU
MPOBOJUTH HAONIOJCHUA TPHPOTHBIX SBICHHHA, ONUCHIBATH W 0000INATh PE3yNIbTaThI
HAOIIOACHNH, HMCIOIB30BATh MPOCTHIE W3MEPUTENIbHBIE NMPUOOPHI ISl U3Y4eHUs (U3UUIECKUX
SIBIIGHUH; TIPEJCTABIATh PEe3yabTaThl HAOMIOJCHUI WU U3MEPEHUN B BUAE TaOIUI, rpaQUKOB U
BBISIBJIATh HA 3TOW OCHOBE SMIIMPUYECKHE 3aBUCUMOCTH; MPHUMEHATh MOJYyUYECHHbIC 3HAHUS JJIs
OOBSICHEHUSI PA3HOOOPA3HBIX MPUPOIHBIX SBICHHM M MPOLECCOB, MPUHIUIIOB JAEHCTBUS
BOXHEHIINX TEXHUUYECKUX YCTPOMCTB, HJs pelieHus (PU3NYECKUX 3a7ad; pa3BUTHE
[I03HABATENIbHBIX WHTEPECOB, MHTEJUIEKTYAIIbHBIX U TBOPYECKUX CIIOCOOHOCTEH B Mpoliecce
pemeHust (GU3UYECKHX 3a/1a4 W BBIIOJHEHHUS SKCIIEPUMEHTAIBHBIX UCCIIEA0BAaHMU; CIOCOOHOCTH
K CaMOCTOATEIBHOMY IPUOOPETEHUIO HOBBIX 3HAHUI 10 (PU3UKE B COOTBETCTBUU C KU3HEHHBIMH
NOoTPeOHOCTSAMU M HMHTEPECaMH; - HCIOJIb30BaTh KOMIBIOTEPHBIE TEXHOJOTHH JUISl PEIICHUS
MH(OOPMALIMOHHBIX W KOMMYHHUKAIlMOHHBIX Y4e€OHBIX 3aJad, B TOM YHCJE: BBIYHCICHUE,
HamucaHue MuceM, COUMHEHU, JOKIaJ0B, pedepaToB, CO3aHKe MPE3ECHTAINHN U Jp.;

3anaun uzydeHust (U3MKM B OCHOBHOI 1IKO0JI€ SIBJISIETCS:

dopMHUpOBaHUE Yy UIKOJIBHUKOB OOIIEyuYeOHBIX YMEHHUH U HABBIKOB, YHHBEPCATbHBIX
CIOCOOOB JICSITENIBHOCTA W KIIOUEBBIX KoMMeTeHIui. [Ipuopureramu s MIKOJBHOTO Kypca
(bU3MKN Ha dTane OCHOBHOTO 00IIero o0pa3oBaHus SBISIOTCS POPMUPOBAHUE METANIPEIMETHBIX
KOMIICTCHITHM, B TOM YHCIIC
[To3HaBarenbHas AEATENBHOCTD: UCIIOIB30BAHUE JUIS IO3HAHUS OKPYKAIOLIErO0 MUPA PA3JIMYHbIX
€CTECTBEHHOHAYYHBIX METOJIOB: HaOIIOICHNE, U3MEPEHHE, IKCIIEPUMEHT, MOJICIUPOBAHHE;
* (hopmupoBaHUe YMEHHI pa3nu4aTh (HaKkThl, THIOTE3bl, MPUYHHBI, CIIEACTBHSI, TOKA3aTEIbCTBRA,
3aKOHBI, TEOPHUU;
* MPUOOPETEHHE OMBITA BHIIBUKEHUS TUIIOTE3 1)1 OOBSICHEHUS U3BECTHBIX (DaKTOB U
AKCIEPUMEHTATIBbHON MTPOBEPKH BBIIBUTAEMBIX THUIIOTES.
NudopmanmoHHO-KOMMYHUKATHBHASL JIEITEITBHOCTD:
* BJIaJICHHE MOHOJIOTUYECKON U AUANOTHYecKol peubto. CtocoOHOCTh MOHMMATh TOUKY 3PEHHS
co0ecelHUKa U TTPU3HABATh MPAaBO HA MHOE MHEHUE;
* HCIIOJIb30BAaHUE [l PELIEHUS IT03HABATENbHBIX 1 KOMMYHUKATUBHBIX 3a7a4 pPa3IMYHbIX
HMCTOYHUKOB WH(OpMAITUH.

CHuHCOK JINTEPaTyPhl € YKa3aHHEM NepeuHsi Y4eOHO-MeTOIHYeCKOTro o0ecnedeHusl, CPeACTB
00y4eHHs U YJIEKTPOHHBIX 00Pa30BaTeJIbLHBIX PECYpPCOB.

1. ®usmka. 9 xi.: yued. s obmeoodpaszosat. yupexxaenuit. / A.B. [1€peimkun, E.M. ['yrHuk M.:
Hpoda, 2019.

2. ®uswka. 8 xi1.: yueb. A obmeodpazosar. yupexaenuid. / A.B. [1€pemikun, E.M. I'ytHuk M.
Hpoda, 2019.

3. duswka. 7 ki.: y4e0. ans oduieoOpazosar. yupexaenuid. / A.B. [1épeiukun, E.M. ['yrHuk M.:
Hpoda, 2018.

4. ®uszuka. 9 knacc: noypouHnsle wiansl o yueOuuky A.B. Iépeikuna, E.M. I'yTHuK / aBT.-
coct. H.JI.Ilenareituenko. — Bonrorpaa: Yuurens, 2020. — 230 c.



5. ®usuka. 8 kiacc: nmoypouHsle miaHbl Mo yueOHuky A.B. [1épeimkuna, E.M. ['yTHuk / aBT.-
coct. H.JI.Ilenareiiuenko. — Bonrorpaa: Yuurens, 2019. — 230 c.

6. ®usuka. 7 Kjacc: MoypovHsle miaHbl 1Mo yueOHuky A.B. [1épeimkuna, E.M. ['yTHuK / aBT.-
coct. H.JI.Ilenareituenko. — Bonrorpan: Yuurens, 2018. — 271 c.

7. ®uszuka: 3agaynuk: 9 — 11 ki.: Yueb. mocodue st obmeodpa3oBar. yued. 3aBefeHu. — M.:
Hpoda, 1996. — 368 c.: mi. — (3agaunuku «Ipodnr»).

8. ®usmka. Tectbl. 7 — 9 xmaccel. Kabapaun O.D., OpnoB B.A. Yue6H. - MmeTox nocodue. — 4-¢
u3a., crepeorurt. — M.: [Ipoda, 2000. — 96 c.: ui.

9. ®wusmueckuil HSKCHEPUMEHT B cpenHed Imkose: Mexanuka. MonekynsapHas (u3uka.
OnexrpoauHamuika / [laxmaes H.M., Illmios B.®. — M.: IIpocemenne, 1989. — 255 c.: wi. —
(b-xa yuurens Gpuzuxn).

NuTepHer-pecypcsi:

1.bubnunoreka — Bce o npeamety «®dusukay. — Pexxum nocryna: http://www.proshkolu.ru
2.BuzeoonsIThl Ha ypokax. — Pexxum nocryna: http://fizika-class.narod.ru

3.Enunas komnekuuss 1uM@poBbIX  00pa3oBareNbHBIX — pecypcoB. — Pexum  jpocryna:
http://schoolcollection.edu.ru

4. VIHTepecHbIe MaTepUaNBl K ypoKaM (U3UKH IO TEMaM; TECThI I10 TeMaM; HaTJIsHbIC TTOCOOHS K
ypokaM. — Pexxum nocryna: http://class-fizika.narod.ru

5. Lludpossie 0OpazoBarenbHbIe pecypchl. — Pesxum noctyma: http://www.openclass.ru

6. OnekrpoHHble yueOHuMKM 10 (Qusuke. — Pexum gocryma:  http://www.fizika.ru
NubopManmoHHO-KOMMYHUKATHBHBIC CPEJICTBA!

1.Otkperitast pusuka 1.1 (CD).

2. KuBas usuka.

YueOHo-meroauueckuii komruiekt (CD).

3.0t myra go nasepa 2.0 (CD).

4. Bounbras suimkioneaus Kupumia u Medoaus (Bce npeamertsi) (CD).

5.ButpyansHbie 1aboparopublie padboTsl 1o gusuke (CD).



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

l. IInanmpyemble pe3ybTaThl OCBOCHHS 00pa30BaTeJbLHON MPOrpaMMbl
«®Du3nka B 3aa4ax u IkcnepumMenTax» 9 kiaace. Touka Pocra

JINYHOCTHBIMH pe3yJibTaTaMu 00yueHusi pusuke B 9 Kj1acce siBJISIIOTCS:

¢ c()OPMHPOBAHHOCTH MTO3HABATEIBHBIX HHTEPECOB, MHTEIUIEKTYaJIbHBIX M TBOPUECKUX CIIOCOOHOCTEH yJaluxcs;
e yOEXIECHHOCTh B BO3MOXKHOCTH TMO3HAHUS MPUPOJbI, B HEOOXOAMMOCTH Pa3yMHOIO HCIIOJIb30BAHUS JIOCTHIKEHUH HAyKW WU TEXHOJOTUH Ui
JAJIbHEUIIIETO Pa3BUTHUS YEIOBEUECKOT0 OOIIECTBA, YBaXKEHHUE K TBOPIIAM HAyKH M TEXHUKHU, OTHOLICHHE K (PU3MKE KaK AJIEMEHTY oOlIeuerIoBeyeCcKOM
KYJIbTYPBI;
® CaMOCTOSITENIbHOCTh B MPUOOPETCHUH HOBBIX 3HAHUM U MPAKTUYECKUX YMEHUN;
® TOTOBHOCTH K BBIOOPY )KU3HEHHOT'O IIYTH B COOTBETCTBUU C COOCTBEHHBIMH HHTEPECAMHU U BOZMOXKHOCTSAMU;
e MOTHBalMsI 00pa30BaTENILHOM JEATENHOCTH IKOJbHUKOB HA OCHOBE IMYHOCTHO OPUEHTHPOBAHHOTI'O MOIX0/1a;
¢ (hopMUpOBaHKE [ICHHOCTHBIX OTHOLIEHHUH IPYT K APYTY, YUUTEI0, aBTOpaM OTKPBITHI U N300peTeHui, pe3yabTaTaM 00yueHHs..

MertanpeamMeTHbIMHu pe3yJibTaTaMu 00yyeHus pusnke B 9 Kiacce sABJISIOTCH:

® OBJIaJICHUE HAaBBIKAMH CAMOCTOSTEIILHOTO MPUOOPETEHHSI HOBBIX 3HAHUM, OpraHU3alluy y4eOHOU NesTeIbHOCTH, IIOCTAHOBKH IIeJieH, TIIaHUPOBAHUS,
CaMOKOHTPOJISI M OLIEHKU PE3YyJIbTaTOB CBOEH JIEATENbHOCTH, YMEHUSIMU NPEABUAECTH BOZMOXKHbBIE PE3Y/IbTAThl CBOUX JEHCTBUIL;
® TOHMMaHUE Pa3NUYUNA MEXIy UCXOAHBIMU (haKTaMU M THIOTE3aMU AJIsi UX OOBSICHEHMS, TEOPETUYECKUMH MOJETSIMU M PealbHbIMH 00BEKTaMH,
OBJIaJICHUE YHUBEPCAIbHBIMU y4EOHBIMHU JACUCTBUSIMHM Ha MpPUMEpax T'MIOTE3 ISl OOBSICHEHHS] U3BECTHBIX (PAKTOB M SKCIEPUMEHTAJIbHOW MPOBEPKU
BBIIBUTAEMBIX TUIIOTE3, pa3pabOTKU TEOPETUUECKUX MOJIENEH MPOLIECCOB WU SIBJICHMIA;

e (opMupoBaHue yMEHHMI BOCHpPHUHUMATh, NepepadaThIBaTh W IMPEIbABIAT, WH(GOPMAIMIO B CIOBECHOH, 00pa3HOM, cUMBoIMYecKoil (opmax,
aHaM3UpOBaTh U TepepadaThiBaTh MOJYUYEHHYI0 HH()OPMAIMI0 B COOTBETCTBUHU C TOCTABJIECHHBIMHM 33JauyaMH, BBIJIENIATH OCHOBHOE COJEpXKaHUE
IIPOYUTAHHOTO TEKCTA, HAXOJUTh B HEM OTBETHI Ha IIOCTABJIEHHBIE BOIIPOCHI U U3JIaraTh €ro;
e NpUOOpPETEHHE OIbITa CaMOCTOSTENILHOTO MOWCKA, aHaiM3a M oTOOpa HMH(GOpPMAIMKU C MCIOJIB30BAaHHEM pA3JIUYHBIX HMCTOYHHMKOB M HOBBIX
UH(GOPMAIIMOHHBIX TEXHOJIOTHH JIJIsl peleHHsI T03HABATENbHbBIX 33/1a4;
® pa3BUTHE MOHOJIOTMYECKOM M TUATIOTMYECKON peuyu, YMEHHs BhIpaXXaTh CBOM MBICIH U CIIOCOOHOCTH BBICIYIIMBATh COOECEIHMKA, TOHUMATh €ro
TOYKY 3pEHMS, IPU3HABATH IIPABO APYrOro 4€jI0BeKa HA NHOE MHEHHUE;
® OCBOEHUE MTPUEMOB JICUCTBUI B HECTAHAAPTHBIX CUTYaLIUAX, OBJIa/IEHUE SBPUCTHUECKUMH METOJaMU pEIeHUsI TPoOIIeMm;
e (popmHpoBaHHE YMEHMH paboTaTh B TPYIIIE C BHIMOJIHEHHUEM PA3IMYHBIX COLMAIBHBIX POJIEH, MPEACTaBIATh U OTCTaWBaTh CBOM B3IJISABI U
yOEXIeHUsI, BECTH TUCKYCCHIO.

IpeaMeTHbIMU pe3yJbTaTaMu 00yuenus ¢pusuke B 9 kiacce sIBJISIIOTCH:
e (QopmupoBaHHE MPEICTABICHUA O 3aKOHOMEPHOW CBSI3M M TO3HABAEMOCTH SBJICHUN MNPHUPOJBI, 00 OOBEKTUBHOCTH HAY4YHOTO 3HAHUS; O
cucreMoobpa3ymomieil ponu GU3NKK Ui Pa3BUTHA IPYTUX €CTECTBEHHBIX HAyK, TEXHUKH M TEXHOJOTMH; HAyYHOIO MHPOBO33PEHHUS KakK pe3yibTaTa
M3YYEHHUS OCHOB CTPOEHUS MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;



® 3HaHUA O NPHUPOJIE BaAXHEHIIMX (PU3NUECKUX SIBICHUM OKPYXAIOIEro MUpa M INOHUMaHME CMbIcia (PU3MYECKUX 3aKOHOB, PAaCKpPBHIBAIOILUX CBS3b
W3YUYCHHBIX SBJICHUN;

¢ (opMHpOBaHKE NEPBOHAYAIBHBIX MPEACTABICHUN O (PU3MUYECKON CYITHOCTH SIBICHUI MPUPOJAbI (MEXaHUYECKUX, TEIUIOBBIX, SJEKTPOMArHUTHBIX H
KBAaHTOBBIX ), BHJIaX MaTepHH (BEIIECTBO U TOJE), IBUKEHUU KaK CIOCOOE CYIIECTBOBAHUS MATEPUHU; YCBOCHHE OCHOBHBIX MW MEXaHHKH, aTOMHO-
MOJIEKYJISIPHOTO YYEHMsI O CTPOECHUHM BELIECTBA, 3JEMEHTOB HJIEKTPOJMHAMUKHA M KBAHTOBOH (DM3MKM; OBJIAJEHUE IMOHATUHHBIM aIllapaToM U
CUMBOJIMYECKUM SI3bIKOM (PU3UKU;

® YMEHHUS M0JIb30BATHCSI METOJaMH HAYYHOI'O UCCIIEI0BAHUS SBJICHUI IPUPO/Ibl, IPOBOAUTH HAOIIOICHUS, INIAHUPOBATh U BBIIOJIHATH AKCIIEPUMEHTHI,
oOpabarbIBaTh pe3y/lbTaThl H3MEPEHHUH, NPEACTaBIATh pPE3YyJIbTaThl M3MEPEHMH C IMOMOIIbI0 Tabiui, rpagukoB u (opmyna, o0OHapyKHUBaTh
3aBHCUMOCTH MEXAY (PU3UUYECKUMHU BEITUYMHAMH, OOBSICHATH MOJTYYECHHBIC PE3YNbTaThl M JIENaTh BBIBOJBI, OIEHWBATh T'PAHUIBI MOTPEHIHOCTEH
pE3yJIbTaTOB U3MEPEHUI;

® YMEHHSI IPUMEHSTh TEOPETUIECKUE 3HAHUSA 110 (PU3HKe Ha PAKTUKE, pemaTh (PU3ndecKue 3a1a4 Ha IPIMEHEHHE OJTYyYeHHBIX 3HAHU;

® YMEHUS U HaBBIKM MPUMEHSTH MOJTYYCHHBIC 3HAHUS U OOBSICHEHHS TIPUHIIMIIOB JACHCTBUS BAXHEUIINX TEXHUYECKUX YCTPOMHCTB, (pabOThI) MaIIMH
U MEXaHU3MOB, CPEJICTB MEPEIBIKEHUS U CBSA3H, OBITOBBIX MPUOOPOB, IPOMBIIIICHHBIX TEXHOJOTHYECKUX TPOILIECCOB, PEIICHHS IPAKTUIECKUX 33134
MIOBCEHEBHOM JKM3HHU, oOecredeHns: 0e30MacHOCTH CBOEH KM3HM, PallMOHAIBHOIO MPUPOONOIL30BAHUS U OXPAaHbl OKpYXarolleil cpeabl; BIAMSHUSA
TEXHUYECKUX YCTPOMCTB HA OKPYXKAIOLIYIO CPENY;

® 0CO3HaHME BO3MOKHBIX IPUYMH TEXHOTCHHBIX U 9KOJIOTHYECKHUX KaTacTpod.

® 0CO3HaHME HEOOXOAUMOCTH MPUMEHEHUS JOCTHKEHUH (PU3UKU U TEXHOJIOTUH JUTSl pPallMOHATBHOTO MPUPOJIOTIOIb30BAHMS;

® OBJIaJICHUE OCHOBAMHU O€30MACHOTO MCIOJb30BAaHUSl €CTECTBEHHBIX M MCKYCCTBEHHBIX 3JIEKTPUUECKUX M MArHUTHBIX MOJEH, 3J€KTPOMarHUTHBIX U
3BYKOBBIX BOJIH, €CTECTBEHHBIX M MCKYCCTBEHHBIX MOHMU3UPYIOMIMUX M3Iy4eHHN BO M30€KaHME UX BPEIHOrO BO3JIECHCTBUS Ha OKPYKAIOILIYIO Cpeay U
OpraHU3M YE€JI0BEKa;

e (hopmMupoBaHHE YOESKICHUS B 3aKOHOMEPHOH CBSI3U U O3HABAEMOCTH SIBJIEHUM MPUPOIbl, B 00bEKTUBHOCTH HAYYHOI'O 3HAHHUS, B BBICOKOM 1IEHHOCTH
HayKH{ B Pa3BUTHUU MAaTEPUAIIBHON U JYXOBHOM KYJIBTYPHI JIFOAEH;

® Da3BUTHE TEOPETHUYECKOI'O MBIIUIEHUS HAa OCHOBE (POPMHMPOBAHUS YMEHHH yCTaHAaBIMBATh (DAKThl, pa3iuyaTh NMPUUYUHBI U CIEICTBHS, CTPOUTH
MOJIENI U BBIABUTaTh TUIIOTE3bI, OTBICKUBATH U (POPMYIUPOBATH J0KA3aTEIbCTBA BBIIBUHYTHIX MIIOTE3, BBIBOAUTH U3 KCIIEPUMEHTAIBHBIX (DaKTOB U
TEOPETUUECKHUX Mojieel pu3nueckre 3aKOHbI;

® pa3BUTHE YMEHMs IUIAHMPOBATH B IIOBCEJIHEBHOM JKM3HM CBOM JCHCTBUA C IPUMEHEHHMEM I[IOJYyYEHHBIX 3HAHUM 3aKOHOB MEXaHHKH,
JEKTPOJUHAMUKHU, TEPMOAMHAMUKY M TETUIOBBIX SBJICHUMN C L1€TbI0 COCPEKEHNUS 37J0POBbS;

e (hopMupOBaHME IPEJCTABICHUM O HEPAIMOHAIBHOM MCIOJIb30BAaHUU MPUPOIHBIX PECYPCOB M DHEPTUH, 3arpsi3HEHUM OKPYKAIOLIeH cpelbl Kak
CJIEICTBHE HECOBEPILIECHCTBA MAIIMH U MEXaHU3MOB.

e KOMMYHHUKATUBHbBIC YMEHUS: TOKJIAAbIBaTh O PE3yJbTaTaXx CBOErO UCCIEAOBAHUs, y4aCTBOBATh B JUCKYCCUHU, KPAaTKO U TOYHO OTBEYaTh Ha BOIIPOCHI,
UCIIOJIb30BaTh CIIPABOYHYIO JINTEPATYPY U APYTrue HCTOUHUKU HH(DOPMAITUH.



BbInycKHUK HAYYHMTCSI: COOJIIOIATh MTpaBmiIa 0€30MaCHOCTH U OXpaHbI TpyJa pH padoTe ¢ y9eOHBIM U JTA00OPaTOPHBIM 000PYIO0BAaHHEM; TTOHUMATh
CMBICTT OCHOBHBIX (DU3WYECKUX TEPMHUHOB: (pu3mueckoe Teno, pusmueckoe siBieHUe, (pu3mdeckas BEIMYWHA, CAMHHIBI U3MEPEHUS; Paclio3HABAThH
npo0JIeMbl, KOTOPbIE MOKHO PEUINTh IpPHU TMOMOLIM (U3HMUECKUX METOJOB; AHAIM3UPOBATH OTHEJbHBIC ATAlbl MPOBEIACHHS HCCIEIOBAHUNA H
UHTEPIPETUPOBATH PE3YJIbTAThl HAOIIOICHUI U OIBITOB; CTABUTH OMBITHI MO UCCIEIOBAHUIO (PU3NUYECKUX SBJICHUM WM (U3MUECKUX CBOMCTB Ten 0e3
MCIOJIb30BaHUs MPSIMBIX U3MEPEHHUI; IpU 3TOM (OPMYIUPOBAThH MpodiieMy/3aqauy yueOHOro SKCIIEpUMEHTA; COOMPATh YCTAHOBKY U3 MPEIJIOKEHHOTO
000py/I0BaHus; TPOBOAUTH OMBIT U (POPMYIHUPOBATH BHIBOIBL.

[Mpumeuanue. [Ipu mpoBeaeHuM wucciaenOBaHUS (UINUESCKUX SBICHUA W3MEPUTENBHBIE TMPUOOPHI HMCIOJB3YIOTCA JIMINb KaK JaTYMKH W3MEPEHHS
(Gu3nYeCKUX BEJIWYUH. 3aIMCH MOKa3aHUM NPSMBIX U3MEPEHUH B 3TOM ciy4yae HEe TpeOyeTcs HOHMMATh POJIb SKCIIEPUMEHTA B MOJIYYEHUHU Hay4dHOU
UHPOPMALIUU; TPOBOJUTH NPSIMbIC W3MEPEHUs (U3NYECKUX BEIUYMH: BPEMs, pacCTOSHHE, Macca Tella, 00beM, Chia, TeMmIeparypa, atMochepHoe
JIaBJICHHUE, BIAXKHOCTh BO3/yXa, HANPSHKEHUE, CUJIa TOKA, paAHaluOHHBINA (DOH (C MCIOIB30BAaHUEM JTO3UMETPA); MPHU STOM BHIOMpPATH ONTHUMAJIbHBIH
CI0c0o0 M3MEpPEHUs U UCII0NIb30BaTh IPOCTENIIINE METO bl OLIEHKU NOTPELIHOCTEN U3MEPEHUH.

[Ipumeuanue. Jlro0as yuebHas mporpamMma JoJKHA 00ecreurBaTh OBJaJACHUE MPSIMBIMU U3MEPEHUSIMH BCEX MEPEUUCICHHBIX (PU3NYECKUX BEIHYMH.
IPOBOAMTH HMCCIEAOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEIMYMH C MCIOIb30BAaHUEM MPSIMBIX W3MEPEHHI: MPU 3TOM KOHCTPYHMPOBATH YCTaHOBKY,
¢ukcupoBaTh pe3yNbTaThl IMOJYYEHHOW 3aBUCUMOCTH (U3NYECKUX BEJIWYUH B BHAE Tabnull U TpaduKoB, JelaTh BBIBOJABI MO pe3yibTaTaMm
UCCJIEIOBaHMSI; IPOBOAUTH KOCBEHHbIE U3MEPEHUS (PU3NYECKUX BEJIMYMH: MPU BBIMOJHEHUH U3MEPEHHH COOMpaTh HKCIEPUMEHTAIbHYI0 YCTAaHOBKY,
cienysl NMPEeUI0KEHHON HMHCTPYKLWH, BBIYUCIIATH 3HAYCHHE BEJIWYMHBI M AHAJIU3UPOBAThH IIOJIYYEHHBIE PE3YJBTATHl C YYETOM 3aJaHHOM TOYHOCTH
U3MEpEHUi; aHAJIM3UPOBATh CUTYAIMM MPAKTUKO-OPHUEHTUPOBAHHOTO XapaKTepa, y3HaBaTh B HUX IMPOSBICHNUE U3YYEHHBIX (PU3MUECKUX SIBICHUI WiIn
3aKOHOMEPHOCTEH M TNPHUMEHSATh MMEIOLIMecs 3HaHUS JUId UX OOBSCHEHMS; NMOHMMATh NMPUHLUIBI JEHCTBHS MAaIIWH, NMPUOOPOB U TEXHUUYECKUX
YCTPOMCTB, YCIOBUS UX 0€30MacHOr0 MCIOJIB30BaHMs B TIOBCEAHEBHOM JKM3HU; UCIIOIB30BATh MPH BBHIOJHEHUN YUEOHBIX 3a/1a4 Hay4HO-TIONYJISIPHYIO
JAUTEpaTypy O (pU3HUECKUX SBICHUSAX, CIPABOYHBIE MAaTEepUaIbl, pecypchl IHTepHeT.

BbInycKHUK MOJIYYUT BO3MOKHOCTh HAYYUTBHCSI: OCO3HABATh [IEHHOCTh HAyYHBIX MCCIIEIOBAHUM, poiib (PU3UKHU B pacCIIUPEHUH MPEACTaBIeHUN 00
OKpY’KarollleM MHUpe U €€ BKJIaJ B YJIy4llIeHHEe KaueCcTBa JKU3HH; UCIOJIb30BaTh MPUEMBI IIOCTPOEHUS (PU3HMUECKUX MOAelel, moucka u (GopMyJIHpPOBKU
JI0Ka3aTeNbCTB BBIABUHYTHIX TUIIOTE3 U TEOPETUUECKUX BBHIBOJIOB Ha OCHOBE SMITMPHUYECKH YCTAHOBIIEHHBIX (DAKTOB; CPaBHUBATH TOUHOCTh U3MEPEHUS
(GU3UUeCKUX BEJIMYMH 110 BEIUYMHE UX OTHOCHUTEIILHOW MOTPEIIHOCTH MPHU MPOBEACHUHU MPSIMbIX U3MEPEHUH; CAMOCTOATENBHO POBOAUTE KOCBEHHbIE
U3MEPEHUs] M UCCIEOBaHUS (PU3UUYECKUX BEIMYUH C MCIOJIb30BAHUEM PA3IMYHBIX CIIOCOOOB M3MEpeHHs (PU3MUECKUX BEIWYHH, BEIOUPATh CPEACTBa
U3MEPEHUs] C Y4eTOM HEOOXOAWMOW TOYHOCTH M3MEpPEHMH, OOOCHOBBIBaTH BHIOOp croco0a HM3MEpeHHs, aJeKBAaTHOTO IIOCTABICHHOW 3ajauye,
IPOBOJUTH OIICHKY IOCTOBEPHOCTH IOIYUYEHHBIX PE3YyIbTaTOB; BOCIPUHUMATH HHPOPMALUIO (PU3NIECKOTO COEPKAaHMS B HAYYHO-TIOMYJISIPHOM



JUTEpaType U CPEACTBAX MACCOBOW MH(POPMALWHU, KPUTUYECKH OLIEHUBATh MOJYYCHHYIO MH(OPMAIHMIO, aHATU3UPYS €€ COJepKaHWEe M JaHHBIE 00
UCTOYHUKE MH(OpMaIUK; CO3/1aBaTh COOCTBEHHbIE TUCHbMEHHBIE M YCTHBIE COOOIIEHUS O (PU3MUECKUX SIBIECHUSAX HA OCHOBE HECKOJbKUX MCTOYHUKOB
UH(pOpMaLNH, COIPOBOXK/IATh BHICTYIUICHHE [TPE3EHTAL[EH, YIUThIBasi OCOOEHHOCTU ayJAUTOPUHN CBEPCTHUKOB.

Mexannuyeckue siBJICHUSA

BbInycKHUK HAYYHWTCSI: pacliO3HABaTh MEXaHUUYECKUE SIBICHUS U OOBSACHATH HA OCHOBE MMEIOIIMXCS 3HAHWM OCHOBHBIE CBOWCTBA WJIM YCIIOBUS
IIPOTEKAaHUs OTUX SBJICHUH: DPABHOMEPHOE U HEPABHOMEPHOE JBW)KCHHE, DABHOMEPHOE W PABHOYCKOPEHHOE MPSMOJIMHENHOE JIBUJKEHUE,
OTHOCHUTEJIBHOCTh MEXAaHHUYECKOTO JIBIKEHHS, CBOOOJHOE IMAajJieHHEe TeJl, PAaBHOMEPHOE JBUKECHUE 10 OKPYXHOCTH, MHEPIHS, B3aUMOJCHCTBUE Tel,
PEaKTUBHOE JIBWKEHME, Ilepeiada 1aBJIeHUs TBEPAbIMU TEIaMH, XKUIKOCTSAMHU U ra3aMy, aTMoc(epHOe J1aBjeHue, IUIaBaHUe TeJl, PABHOBECHE TBEP/bIX
TeJ, UMEIOLUX 3aKPEIUIEHHYIO OCh BpallleHUs, KojeOaTeNnbHOe JBUKEHHE, PE30HAHC, BOJIHOBOE JIBU)KEHUE (3BYK); ONKCHIBATh U3y4YEHHBIE CBOMCTBA
TeJ U MEXAaHUYECKHUE SIBIICHUS, UCHOJb3yd (hU3MUYECKHe BEIMYUHBI: IYyTh, MEPEMELICHUEe, CKOPOCTh, YCKOPEHHE, Mepuo] oOpallleHus, Macca Tea,
IUIOTHOCTh BEIIECTBA, CHJa (CHja TAXKECTH, CHJIa YIPYrOoCTH, CHUJa TPEHHs), JABJICHUE, WMITYJIbC Tejla, KUHETHYECKas 3HEprusi, NOTEHLUalIbHas
9Heprus, MexaHuueckas paboTa, MexaHudeckass MouiHocTb, KII/] npu coBepiieHnn paboThl ¢ MCIOJIB30BAaHUEM IIPOCTOr0 MEXaHM3Ma, CHJIa TPEHUs,
aMIUTUTY/a, IEPUOJ] ¥ YACTOTa KoJeOaHHi, JJTMHA BOJHBI U CKOPOCTh €€ pacpOCTPaHEHUs; IPH ONMCAHUH MPABIIIBHO TPAKTOBATH (PU3MUECKUI CMBICT
UCTIOJIb3YEMBIX BEJMYMH, UX 0003HAUYECHUs U €IUHHIIBI U3MEPEHMS, HaXOAUTh (OPMYJIbl, CBA3BIBAIOIINE JAHHYIO (DU3MUECKYIO BEIMUYUHY C JPYTUMHU
BEJIMYMHAMU, BBIUUCISATH 3Hau€HHE (DU3MUECKON BEIMUYMHBI, AHAJIU3UPOBATH CBOMCTBA TeJl, MEXAHWYECKUE SIBJICHHUS M IPOLECCHI, HCIONb3Ys
(du3nUecKre 3aKOHBI: 3aKOH COXPAHEHHsI YHEPTUH, 3aKOH BCEMHUPHOIO TATOTEHUS, MPUHIUI CYNEpIO3UIMH CUJ (HaXOXKICHHE paBHOJECHCTBYIOIIEH
cunsl), I, 1T u III 3akonsr HetoTOHA, 3aKOH COXpaHEeHUs] UMIYJbca, 3aK0H ['yka, 3akoH [lackans, 3akoH ApxXxumena; mpu 3TOM pa3inyaTh CJIOBECHYIO
(OopMyIHPOBKY 3aKOHA U €ro MaTeMaTHYeCKOe BhIpAKEHHE; pa3nyaTb OCHOBHbIE MPU3HAKU W3YUYEHHBIX (PU3UUECKUX MOJENel: MaTepuaibHas TOUKa,
MHepLMaJgbHas CHCTEMa OTCYETa; pelaTh 3aJayd, WUCIOJIb3Yys (U3NYECKHE 3aKOHBI (3aKOH COXpPAHEHHs! SHEPruH, 3aKOH BCEMUPHOIO TATOTEHHS,
npuniun cynepnosunuu cui, I, I1 u 111 3akonsl HeloToHa, 3aK0H coxpaHeHHs UMITyJbca, 3akoH ['yka, 3akoH Ilackans, 3akoH ApxuMmena) u GopMyJbl,
CBs3bIBarOIME (PU3MUECKHUE BETMYUHBI (IIyTh, CKOPOCTh, YCKOPEHHE, Macca Tela, MJIOTHOCTh BEIIECTBA, CUIIa, JaBJICHHUE, UMITYJIbC TeJla, KHHEeTUYeCcKas
SHeprus, NMOTeHLHUAIbHAs SHEpPrus, MexaHuueckas palbora, MexaHudeckas MouiHocTb, KIIJI mpocroro MexaHusma, Cuiia TPEHHUS CKOJbXKCHMS,
KOA(pUIIMEHT TPeHHs, aMIUIMTYAa, NEPUOJ U YacToTa KoJieOaHWi, JJIMHA BOJHBI U CKOPOCTh €€ PacIpOCTPaHEHHUs): Ha OCHOBE aHaju3a yCJIOBHUS
3aJ]auu 3aMMChIBaTh KPaTKOE YCIOBHE, BBIACIATH (PU3NUYECKHE BETUUMHBI, 3aKOHBI U (POPMYIIBI, HEOOXOAUMBIE [T €€ pelIeHUs, IPOBOIUTH PacueThl U
OLICHUBATh PEAIbHOCTb MOJIYYEHHOTO 3HaYeHHsI (PU3NUECKON BETHUHHBI.

BbINYCKHUK MOJYYHMT BO3MOKHOCTh HAYYHUTBHCS: HCIOJIH30BAaTh 3HAHUSA O MEXAaHHYECKUX SIBICHUSAX B MOBCEIHEBHOM KM3HM JUIs oOecredeHus
0€30MacHOCTH MpHU OOpallleHuH C MPUOOpaMH M TEXHHUYECKHUMH YCTPONCTBAMH, JUISl COXPAaHEHHUS 3/I0pPOBbS M COOIIOACHHS HOPM 3KOJOTHYECKOIO
NOBEJICHUS B OKpYXarollled cpene; NMPUBOJUTH HPUMEPHI MPAKTUYECKOTO MCIOIB30BaHMUS (U3NYECKUX 3HAHUH O MEXAaHWYECKHUX SBICHHSIX U
(bu3NYECKUX 3aKOHAX; MPUMEPHI HCIOIb30BaHUS BO3OOHOBISEMBIX HCTOYHUKOB YHEPIHH; IKOJIOTUYECKUX MOCIEACTBUM HCCIEA0BaHNS KOCMUYECKOTO
IPOCTPAHCTB; Pa3NUYaTh TPAHUIBI MPUMEHUMOCTH (PH3MUECKUX 3aKOHOB, NMOHMMATh BCEOOLIMI XapakTep (yHAaMEHTAIbHBIX 3aKOHOB (3aKOH
COXPaHEHMsI MEXaHUYECKOM SHEpPIruH, 3aKOH COXPAHEHUS MMITYJbCa, 3aKOH BCEMHUPHOI'O TATOTEHHUs) U OIPAaHMYEHHOCTh MCIOJIb30BAHUS YACTHBIX



3aKOHOB (3akoH ['yka, Apxumena u Jp.); HAXOIUTh aJICKBATHYIO MPEITIOKEHHON 3a/1aue (PU3NIECKYI0 MOIEIh, pa3peniaTh MpodieMy Kak Ha OCHOBE
UMEIOLINXCS 3HAHUN IO MEXaHHKE C UCII0JIb30BAHUEM MaTEeMaTHYeCKOro anmnapara, Tak v Ipu IMOMOIIY METOJI0B OLICHKH.

DJIEKTPUYeCKHe U MATHUTHBIE SIBJICHUS

BbINYCKHUK HAYYUTCSI: PACIIO3HABATH AJIEKTPOMArHUTHBIE SIBICHUS U OOBSICHATh HA OCHOBE MMEIOIIMUXCS 3HAHUN OCHOBHBIE CBOMCTBA MJIM YCIIOBHS
IPOTEKAaHUs 3TUX SBJICHUMN: DJIEKTPU3aLUs TEJl, B3aUMOJEHCTBUE 3apsI0B, MIEKTPUUECKUI TOK U €ro AeHUCTBUS (TEIJI0BOE, XUMUYECKOE, MAarHUTHOE),
B3aMMOJCHCTBHE MarHUTOB, 3JIEKTPOMArHUTHAas MHIYKLUS, IEHCTBUE MArHUTHOTO IIOJISI HA IPOBOJHHUK C TOKOM M Ha JBIKYILYIOCS 3apsSHKCHHYIO
YacTULly, ACUCTBUE DSJIEKTPUYECKOIO IIOJISI Ha 3apsDKEHHYIO YacTUIlYy, JJIEKTPOMAarHWTHBIE BOJIHBI, INPSMOJIMHEHMHOE pacupOCTpaHEHUE CBETa,
OTpa)XCHHE U NPEJIOMIICHUE CBETA, TUCIEPCUS CBETA. COCTABIIATH CXEMBI JIEKTPUYECKUX LIETIEN C IOCJIEI0BATEIbHBIM U apaJUICIbHBIM COEIVHEHUEM
AJIEMEHTOB, pa3jnyas ycJlIOBHblE 0003HAYEHMSI FIEMEHTOB 3JIEKTPUUECKUX LeNnel (MCTOYHUK TOKa, KIII0Y, PE3UCTOp, PEeocTarT, JJaMIouKa, aMIepMeTp,
BOJIETMETP). MCIIOJIB30BaTh ONTHUYECKUE CXEMBbI JJIsl OCTPOEHUS M300pakeHUIl B IJIOCKOM 3€pKajle U cOOMparollell JIMH3€. ONUCHIBaTh W3YYEHHbIE
CBOWCTBA TN U SJEKTPOMArHUTHBIC SIBIICHUS, UCIIONB3YS (PU3MUECKUE BEIMUYUHBI: SJCKTPUUCCKUHN 3apsi, CHJa TOKa, HJIEKTPHUUYECKOE HAIPsIKEHHE,
JIEKTPUUECKOE CONPOTHUBIICHHUE, YJEIbHOE COINPOTHBIIEHHE BEIIECTBAa, padoTa 3JIEKTPUYECKOTO I0JI, MOIIHOCTh TOKa, (POKYCHOE pacCTOsHUE U
ONITUYECKasl CHJIA JIMH3BI, CKOPOCTh AIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M YaCTOTa CBETA; MPH ONMCAHUM BEPHO TPAKTOBATh (YU3UUECKHUI CMBICI
UCTIOJIb3YEMBIX BEJIMUMH, UX 0003HAYEHUS M €JUHMIIBI U3MEPEHUs; HaXOIUTh (OPMYJIbI, CBSA3bIBAIOIINE JTAHHYIO (PU3UYECKYIO BEJIUYMHY C APYTUMHU
BEJIMYMHAMU. aHAJIU3UPOBATh CBOICTBA TeJ, AJEKTPOMArHUTHBIE SBJIEHHMS M MPOLECCHl, MCHONB3YS (PU3MUECKHE 3aKOHBI: 3aKOH COXpaHEHUS
INEKTPUYECKOTO 3apsaa, 3akoH Oma g ydacTka uenu, 3akoH JDxoynsalleHna, 3aKkoH NpsAMOJIMHENHOTO PAaclpoOCTPaHEHMsI CBETA, 3aKOH OTPaXKEHUs
CBETa, 3aKOH MPEJIOMIICHHSI CBETA; IIPU 3TOM pa3InyaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA M €r0 MaTEMaTHUECKOE BhIPAYKEHUE. IPUBOJUTH IPUMEPHI
NPaKTUYECKOI'0 UCIOJIb30BaHUS (PU3UUECKUX 3HAHUN O 3JEKTPOMArHUTHBIX SIBJICHHUSX pellaTh 3aJlaud, UCIONb3ys (U3nYecKue 3aKoHbl (3akoH Oma
JUISL y4acTKa Lienu, 3akoH Jxoyns - JleHna, 3aKoH IpsIMOJIMHEMHOTO paclpOCTPAaHEHUS CBETA, 3aKOH OTPAKEHUsSI CBETA, 3aKOH NPEJIOMIICHUSI CBETa) U
dopmynbl, cBsA3bIBalOIIME (U3MYECKHE BEIMYMHBI (CHJIAa TOKA, JJIEKTPHUUECKOE HANpsKEHUE, JIIEKTPHUUECKOE COINPOTHBIIEHUE, YIIENbHOE
CONPOTUBIIEHUE BEUIECTBA, pabOTa AJIEKTPUUYECKOTO TMOJS, MOIIHOCTh TOKAa, (OKYCHOE pACCTOSIHUE M OINTHYecKas CHJla JIMH3bI, CKOpPOCTh
JJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI M 4YacToTa cCBeTa, (OpMynbl pacyera 3JEKTPUUYECKOTO CONPOTUBJICHUS IPH IMOCIENOBATEIbHOM U
napajuieIbHOM COEJMHEHUH IMPOBOJHMKOB): HAa OCHOBE aHajM3a YCJIOBUA 3aJaud 3alHChIBaTh KPATKOE YCIOBHE, BBIACHATH (PU3NYECKHE BEIMYMHBI,
3aKOHBI U OPMYJIbI, HEOOXOAUMBIE JJISl €€ PELIeHUs, TPOBOJUTH PACUEThI U OLIEHUBATh PEAIbHOCTH MOJYYECHHOTO 3HaUeHHs! (PU3UUYECKON BEIMUMHBI.

BbINYCKHUK MOJYYHMT BO3MOKHOCTHh HAYYUTBCS: HCIOJIb30BATH 3HAHUSA 00 DJIEKTPOMATHUTHBIX SIBJICHUSAX B ITOBCETHEBHOM MKH3HH IS
oOecrieyeHns 0€30MacHOCTH TMPH OOpalleHuH ¢ NpubopaMH M TEXHUUYECKMMM YCTPOMCTBAMHM, IJISi COXPAHEHMs 3/I0POBbS U COOJNIOJICHHS HOPM
9KOJIOTMYECKOr0 MOBEJCHHS B OKpY KaIoIel cpenie; MPUBOAUTH MPUMEPHI BIUSHUS 3JI€KTPOMAarHUTHBIX M3JIy4€HUN Ha JKUBBIE OPraHU3MBI; Pa3InyaTh
IpaHUIBl TPUMEHUMOCTH (U3NYECKUX 3aKOHOB, MOHMMATh BCEOONIUI XapakTep (yHIaMEHTaJIbHBIX 3aKOHOB (3aKOH COXpAHEHHUs AIIEKTPUYECKOTO
3apsia) U OTPaHMYEHHOCTh MCIIOJIb30BaHMs YAaCTHBIX 3aKOHOB (3akoH Oma Juis ydacTka 1enu, 3akoH Jxoyns-JleHma u ap.); UCHOIb30BaTh MPUEMBI
NOCTPOCHHUS (PU3MUECKUX MOJENeH, MOUCKa U (POPMYTUPOBKM [OKA3aTEIbCTB BBIABHHYTHIX THIIOTE3 U TEOPETHYECKHX BBIBOJOB Ha OCHOBE
SMIMPUYECKN YCTAHOBJIEHHBIX ()AKTOB; HAXOAUTh AJE€KBATHYIO IPEUIOKEHHON 3a1ade (pU3NYECKyI0 MOJENb, pa3peuars NpolieMy Kak Ha OCHOBE
UMEIOIMXCS 3HAHUH 00 3JIEKTPOMArHUTHBIX SBJICHUSAX C UCIIOJIb30BAaHMEM MaTeMaTHUECKOTro anmnapaTa, Tak ¥ pHU MOMOIIU METOIOB OIICHKH.



KpanToBbI€ sIBJIeHUS

BbhInyCKHUK HAy4YHTCsl: Pacrlio3HAaBaTh KBAHTOBBIC SIBJICHUS M OOBSICHATH HAa OCHOBE WMEIOIIMXCS 3HAHWKW OCHOBHBIE CBOMCTBA HWJIM YCIIOBHUS
NPOTEKAHUsI JTUX SIBJICHUH: €CTECTBEHHAss M WCKYCCTBEHHAs PaJUOAKTHUBHOCTh, O-, - W Y-H3JIIy4CHUS, BO3HHKHOBEHHE JHMHEHYATOrO CIEKTpa
W3JIYYCHHUSI aTOMa; OINMCHIBaTh M3YYCHHBIC KBAHTOBBIC SIBJICHUS, HUCIOJIL3Ys (PU3HUYECKHE BEJIMYUHBI: MAacCOBOE YHCIIO, 3apsS0BOE YHCIIO, TEPHOJ
noJjrypacmnaja, sHeprusi (POTOHOB; IPHU ONMHCAHUH MPABUIBHO TPAKTOBATh (DU3MUECKHI CMBICI HUCIOJIB3YEMBIX BEIHYMH, UX 0003HAYCHUS M CIUHUIIBI
U3MEPEHHS; HaXOIUTh (OPMYIIbI, CBS3BIBAIOLINE MAHHYIO (PU3UYECKYI0O BEIMYMHY C APYTMMHU BEIWYMHAMH, BBIYMCIATH 3HAUYCHHE (PU3UUECKOU
BEJIMYMHBI, aHAJU3UPOBATH KBAHTOBBIC SIBJICHUS, UCIOIB3Yysd (U3MYECKUE 3aKOHBI M TOCTYNAThl: 3aKOH COXPAHEHHUs JHEPrUH, 3aKOH COXPAHCHUS
JEKTPUUECKOTO 3apsia, 3aKOH COXPAHEHHS MAacCOBOTO YHMCIA, 3aKOHOMEPHOCTHU HM3JIY4YEHHs] W TOTJIOIIEHUS CBETa aTOMOM, IPH 3TOM pa3inyaTh
CJIOBECHYIO (DOPMYITMPOBKY 3aKOHA M €r0 MaTeMaTHYeCKOE BBIPAKEHHUE; pa3indaTh OCHOBHBIC NMPH3HAKU IUIAHETAPHOW MOJEIH aToMa, HYKIOHHOW
MOJICNIM aTOMHOTO sI/Ipa; TMPUBOJIUTH IPUMEPHI TPOSBICHUS B TPUPOJE U MPAKTHYECKOTO HCIIOIB30BAHUS PATUOAKTUBHOCTH, SIICPHBIX U
TEPMOSIICPHBIX PEAKIUH, CIIEKTPAIIbHOTO aHAJIN3a.

BbINyCKHUK MOJYYUT BO3MOKHOCTh HAYYUTHCS: HUCIIOJIB30BATh MOTYYCHHBIC 3HAHUS B MOBCEIHEBHOW >KU3HU MpHU OOpallleHuu ¢ mpudopamu u
TEXHHYECKUMHU YCTPOWCTBAMHU (CUETYMK HOHU3HPYIOIIUX YACTHI], JO3UMETP), JUISI COXPAHEHHS 370POBbS M COOJIOJNCHHS HOPM SKOJIOTHYECKOTO
MOBEJICHUS B OKPY>KaIOIEH Cpeie; COOTHOCUTH SHEPTHUIO CBSI3U aTOMHBIX AP € Ie(EeKTOM MAcCChl; MPUBOAUTH MPUMEPHI BIUSHUS PaTHOAKTUBHBIX
W3JIYYCHHUI Ha JKUBBIE OPTraHW3MbI, TOHUMATh MPUHIUI JEHCTBUS JO3UMETPA M PA3IMYaTh yCIOBUS €0 MCIIOJIH30BAaHUSA, TOHUMATh YKOJOTUYECKUE
npo0JieMbl, BO3HUKAIOIIUE MPH HCIOIH30BAHUM ATOMHBIX SJEKTPOCTAHIMA, W TYTH pEIIeHUS STUX NpoOJeM, MEPCIEeKTHBBI HCIIOIb30BAHUS
YIPABISIEMOTO TEPMOSIEPHOTO CUHTE3A.

DJIeMEeHTHI aCTPOHOMMH

BoinycKHUK HAYYMTCS: yKa3bIBaTh Ha3BaHUs 1uiaHeT COJIHEUHOUN CHCTEMBI; pa3iinyaTh OCHOBHBIC TPU3HAKN CYyTOYHOTO BpaIEHUs 3B€3HOTO Heba,
neikenust JIyapl, CoiHIIA ¥ TUTAHET OTHOCUTENIBHO 3BE3/T; TOHUMATh PA3INdMs MEX]y TeTUOIEHTPUIECKON 1 TeOIEHTPUYECKOM CUCTEMaMH MHDA;

BhInyCKHUK MOJYYUT BO3MOKHOCTh HAYYMTBLCS: YKA3bIBaTh OOIME CBOMCTBA U OTIWYMS IUIAHET 3€MHOM T'PYIIBI U TUTAHET-TUTAHTOB; MAJIBIX TEJ
ConHeyHOU cuUCTEeMBl M OONBIIUX IUIAHET; MOJ30BaThCA KapTOW 3BE3HOr0 Heba Tpu HAOMIOJEHUSX 3BE3JHOTO He0a; pa3nuyaTh OCHOBHBIE
XapaKTePUCTUKHA 3Be3]] (pa3Mep, IBET, TEeMIIepaTypa) COOTHOCHUTH IIBET 3BE3/bl C €€ TeMIEPaTypou; pazinyaTh TUIIOTE3Bl O MPOUCXOXKICHUU
CoOJIHEUHOU CHUCTEMBI.



Conep:xanue Tem yueOHoro npeamera «®usuka» Touka Pocra

Ne Ha3BaHnue TeMbl KonuyectBo
4acoB

1 3aKOHBI B3aUMOJICHCTBUSA U ABUKCHUS TE 26

2 Mexannyeckue KojaeOaHus U BOJTHBI. 3BYK 6

3 DNeKTpOMarHuTHBIE SIBJICHUS 16

4 CtpoeHue aToMa ¥ aTOMHOTO siJipa 14

5 Crpoenue u 3BorONHS BeeneHHoi 6
Bcero 68

|. 3akoHbI B3aUMOJEHCTBUA M IBUKEHHS TeJl.

MarepuansHast Touka. Tpaekropus. Ckopocts. Ilepememenue. Cucrema orcuera. OnpezeneHue KOOpAMHATBHI JABMXKYyliero Tena. ['paduku
3aBUCHUMOCTH KHHEMAaTHYECKMX BEIMYMH OT BpeMeHU. lIpsMonnHeliHOe paBHOYCKOpeHHOE ABM)KEeHHE. CKOpOCTh PaBHOYCKOPEHHOIO JBUKECHHUSI.
[Tepemenienue mpu paBHOYCKOPEHHOM JABMKEeHUH. OnpesieneHre KOOpAUHATHI ABMXKYLIETo Tena. I'paduku 3aBUCUMOCTH KHHEMAaTHYECKUX BEJTUYUH OT
BpeMeHH. YckopeHre. OTHOCUTENIbHOCTh MEXaHWYEeCKoro ABMKeHUs. MHeprnuanbHas cucrema otcueta. llepBoiii 3akon HeroTona. Bropoil 3akon
Herorona. Tperuit 3akoH Hetorona. CBoGogHoe majenue 3akoH BcemupHoro Tsrorenus. KpuBonuHeiiHoe nBukeHue [[BHkeHHE MO OKPY>KHOCTH.
UckycctBennble cnytHuku 3emiu. Pakerel. Mmmynbc. 3akoH coxpaHeHHMs HMIynbca. PeakTuBHOe JBHXKEHHE. J[BHkeHHE Tela OpOIIEHHOTO
BEPTUKAJIbHO BBEpX. /[BIkeHHe Tena OpOIIEHHOro MOJ YIJIOM K FOPH30HTY. J[BHXKeHHEe Tella OPOLIEHHOTO FOPU30HTAIBbHO. Y CKOpeHHe CBOOOIHOTO
najeHus Ha 3eMJyie U IpYrux IIaHeTax.
®poHTaNbHBIE Ja0opaTopHbIe padoThl. 1.«3yueHne ABUKEHHUS TeJIa NPH AeliCTBUU CHIIBI TPEHUS».
®ponTanbHas gadopaTopHasi padora Ne 2. «3yueHne IBMKEHUS CBSI3aHHBIX TeJD).

BupryanbHas nadopaTropHas padora no teme: «M3yueHune 1BHKeHUs Tesia, OPOLICHHOIO MO/ YIJIOM K TOPH30HTY) .

Il. Mexanuyeckue KoJjie0aHusl U BOJTHBI. 3BYK.

Mexannueckue konebanus. Ammuryna. [lepuon, yactora. CBoboansie konebanus. KonebarensHbie cucteMbl. MasTHUK. 3aBHCUMOCTh TIEPUOA U
YaCTOTbI HUTAHOTI'O MasiTHUKA OT AJIMHBI HUTH. HpeBpameHI/Ie OHCPIrun Imnpu Ko1e0aTeIbHOM JABUXKCHHNU. 3aTyxa}0Hn/Ie KoJeOaHusl. BI)IHY)K}IGHHBIC
KojeOanus. Mexannueckue BoiHBI. [{nmuHa BosHBL. [IpomonsHbIe u monepeunbie BOJHBI. CKOPOCTh paciipocTpaHeHUs BOJHBL 3BYK. BeicoTa u TemMOp
3Byka. I'pomkocTs 3Byka/ Pacmpocrpanenue 3Byka. CkopocTh 3Byka. OTpaxeHue 3ByKa. Jx0. Pesonanc. ®poHTanbHas j1abopartopHas pabora.
3.HccnenoBanue 3aBUCMMOCTH IEPUOJA U YACTOTHI CBOOOAHBIX KOJIEOAHUN MAaTEMaTUYECKOTO MasiTHUKA OT €T0 JJTHHBI.

JlaGoparopHas padora «U3yyeHue Koj1e0aHNI HUTAHOTO MASITHUKA).



I1l. DexTpoMarHuTHbIE SIBJICHUS.

JlelicTBue MarHUTHOTO NOJISI HA 3JeKTpudeckue 3apsbl. ['padudeckoe n3obpaxeHne MarHuTHoOro noss. HampaBieHne Toka M HampaBiIeHUE €ro
MarHuTHOrO mossg. OOHapy)KeHHE MAarHUTHOTO TOJS IO €ro ACWCTBUIO Ha dieKTpuueckuil Tok. [IpaBuio 1eBoil pyku. MarHUTHBIA MOTOK.
DNEeKTpOMAarHuTHasE HHAYKLIMS. SIBIEHHE JIEeKTpOMarHuTHOM MHAYKIMH. [loydeHne nepeMeHHOro 3JIEKTPUYECKOro TOKA. DJIEKTPOMAarHUTHOE II0JIE.
HeonnopoaHoe u HeotHOpoiHOE T0J€. B3aMOCBS3b 37E€KTPUUECKOTO M MArHUTHOTO MOJIEH. DJIEKTPOMarHUTHbIE BOIHBI. CKOPOCTh pacnpoCTpaHEHUS
JIEKTPOMArHUTHBIX BOJIH. OJIEKTPOABHUraTesb. OieKkTporeHepatop. CBeT — 53JeKTpoMarHuTHas BojHa. DpoHTanbHas JsaboparopHas paboTa.
4.VI3yueHue sIBIECHUS AIEKTPOMArHUTHON WHYKIIUH.

JdemoncTpanus «M3MepeHne XapaKTepuCTHK MEPEMEHHOI0 TOKa.

I V. Ctpoenue aToma 1 aTOMHOIO siipa

PaguoaktuBHOCTh. Alb(a-, 6eTTa- U ramma-uznydeHue. ONbITHl IO pacceuBaHMIO anbda-yactul. IlnanerapHas mMonens aroma. ATOMHOE sIpO.
[IporoHHO-HENTPOHHAsT MOJEINb Aapa. MeToapl HaOIIOAEHNS U PETUCTPALlMU YacTUll. PaanoaKkTUBHBIE NpeBpallleHusl. DKCIIEPUMEHTAIbHBIE METO/IbI.
3apsn saapa. MaccoBoe uucno sapa. Snepssie peakuuu. Jlenenue u cunres saep. CoxpaHeHHe 3apsia U MacCOBOIO 4MCJIA IIPU AIEPHBIX PEaKLUsX.
OTkppITHE IPOTOHA U HEUTPOHA. SIepHbIe CUIIBl. DHEPIHUsl CBSA3M YacTHIl B siipe. DHeprud cBsa3u. [ledext macc. Brigenenue snepruu npu aeneHu U
cuHTe3e sanep. VMcnons3oBanue sjaepHoi sHeprun. Jlozumerpus. SAnepusiii peakrop. I[IpeoOpa3oBanue BHyTpeHHel sHEpruu sep B 3JIEKTPUUYECKYIO
SHepruto. ATOMHas SHepreTuka. TepMosaepHble peakini. bruonornueckoe n1eicTBUE paguaiyi.

IIpakTuyeckas padora no reme: «CTpoeHue aTomMa».
BupryanbHas nadopaTtopHas padora nmo teme: «Tpexn 3apsiaKeHHBIX 4YaCTHID.

V. CtpoeHnue u 3BoJonus Beesennoii

COCTaB, CTPOCHUC U MPOUCXOKIACHUC Conneunoi cucrembl. bonpmmue tena Comaeunoi cuctembl. Mamble Tenra COJTHEYHOH CHCTEMBI. CTpOCHI/IC,
N3JTYUYCHUC U 3BOJIFOUA COJ'IH]_[a " 3BC3/I. CTpOCHI/IC U 3BoJIrOIMs BeenenHoil.



I11. KanengapHo-TeMaTH4ecKkoe IVIAaHMPOBaHUE 00Pa30BaTeIbHOM NMPOrPaMMbI

«®u3nka B 3a7a4ax U IkcnepumenTax» 9 kiaacc. Touka Pocra

Ne Tema ypoka KoauuecTBo JlaTa
4acoB NpoBe/IeHUs
Paznen 1. 3BAKOHbBI MEXAHUKU
1 OcCHOBHBIE 3aKOHBI MEXaHUKHU. 2
2 OTHouIeHUE MyTeH, MPOXOJUMBIX TEJIOM 3a MOCIEA0BATEIbHbIE PABHBIE IPOMEXKYTKH BPEMEHHU. 2
3 Pemenue 3anau Ha nepemenieHue Tena npu npsMoJIMHEHHOM PaBHOYCKOPEHHOM JIBUYKEHUH 0€3 2
HavaJIbHOU
CKOPOCTH.
4 JIBr>KeHue Tena nIpyu AEMCTBUM CUIIbI TPEHUSL. 2
5) Pemenue 3aa4 Ha cuily TpeHUS. 2
6 ®ponTanbHas JadopaTropHasi padbora Ne 1. «M3yyeHue IBUKeHHUS TeJIa IPH AeiiCTBUU CUJIbI 2
TPeHUD)
7 JIBrKEHNE CBA3aHHBIX TEJ B BEPTUKAIBHOM IIJIOCKOCTH. 2
8 JIBrKeHUe CBA3aHHBIX TEJ B TOPU30HTAIIBHOM TIOCKOCTH. 2
9 Pemenne 3aga4 Ha ABM>KEHHUE CUCTEMEBI CBSI3aHHBIX TElL 2
10 [IpakTrueckoe pemenne 3aaad: «/{BuxKeHne o1 AEMCTBUEM HECKOIBKHUX CHJI: IBMPKEHHE HA IIIOCKOCTH. 2
11 ®poHTaabHasA JabopaTopHas padora Ne 2. «A3yueHue ABHKEHUS CBSA3AHHBIX TeJ». 2
12 BupryanbHas 1abopaTtopHasi padora no teme: «3yyenne ABUKeHHs Te1a, OPOILIEHHOIO MO 2
YIJIOM K
TOPU30HTY».
13 [Ipumeps! pemienns 3a1a4 10 KHHEMATHKE U TUHAMUKE . 2
Paznen 2. MEXAHNYECKHUE KOJIEBAHUSI U BOJIHbBI
14 Mexanndeckue konedanus. KonebarenpHas cuctema. MaTtematudeckuii MmasTHUK. Konebanus 2
MareMaTudeckoro MasTHuka. CBoOogHbIe KosleOanusa. CMENIeHHe U aMILTUTYy1a KoJieOaHuH.
15 [TpyxunHbi MasTHUK. KonebaHnus mpyXKUHHOTO MasiTHHKA. ["apMOHMUecKHe KoebaHusl. 2
16 Pemenue 3a1au Ha MEXaHUYSCKUE KOJICOAHUS M BOJIHEIL. 2
17 JlabopaTopnas padora «M3y4eHune Koa1e0aHN HUTSIHOTO MASITHUKA». 2
Pazgen 3. 3JIEKTPOMAT'HUTHBIE KOJTEBAHUS U BOJIHBI
18 OnbiTel @apazes. SBieHUE NEKTPOMArHUTHOW MHAYKIIUU. MHTYKIIMOHHBIN TOK. 2
19 MarsuTHbIM TOTOK. ENMWHMIIa MarHUTHOTO MOTOKA. [ 'eHepaTop MOCTOSTHHOTO TOKA. 2
20 Pemenue 3amad o reMe: «MardauTHBIN IIOTOKY. 2
21 IIepeMeHHBIH 351eKTpUUecKUil TOK. [leproarueckue U3MEHEHHUsI CUIIbI TOKA U HAIIPSKEHUS IIEPEMEHHOTO 2

DJIEKTPUUYECKOTO TOKA.




22 Jemoncrpanus «M3MepeHne XapaKTepUCTHK MepPeMeHHOT0 TOKa» [ paduk 3aBUCHMOCTH CHITBI 2
MEPEMEHHOT0 TOKa OT BpeMeHH. YacToTa nepeMeHHOro TOKa.
23 AMIUTMTYHOE U ICHCTBYIOIIEEe 3HAYCHUS CHIIBI TOKA M HampsDKeHUs ™. ['eHepaTop nmepeMeHHOro ToKa. 2
Pemienue 3ama4 o TemMe: « AMIUIMTYTHOE M ICHCTBYIOIIEE 3HAUCHUS CHJIBI TOKA U HAIIPSDKCHUS
24 Penrenue 3amad o reme: «IEKTPOMAarHUTHBIC KOJICOAHUS M BOJIHBI». Pelienue 3amad no reme 2
AJIEKTPOMATHUTHBIE KOJICOAHHS.
Pasnen 4. Ctpoenne aTtoma U aTOMHOIO siApa
25 Panuanms u pannoakTUBHOCTB. Allbda-, 6eTTa- U TaMMa-u3IydcHHE. 2
26 IIpakTuyeckas padora no reme: «CTpoeHre aTOMa». 2
27 | OKcnepuMeHTalIbHbIE METO/1bl HAOIIOACHUS U PErUCTPALK AIEMEHTAaPHbBIX YACTHIL B SIIEPHOM pU3HKe.
BupryanabHas JjabopaTopHasi pa6ota no teme: «Tpeku 3apszKeHHBIX YaCTHID).
28 Pemenue 3amad o reme: «Dueprus cBs3u. Jledexr macey 2
29 Pemenue 3amau no Teme: « PagnoakTHBHBIE TPEBPALLICHUS. 2
30 Pemenue 3anau no Teme: «SnepHbie peakium. 2
31 Kaxoe 6uonoruueckoe nelicTBUE OKa3bIBA€T pajnualiis Ha OPraHU3M. 2
Paznen 5. Ctpoenne u 3Bosouus BeesienHoit
32 Cocras, cTpoeHHe U TpoucxoxaeHne CoTHEUHON CUCTEMBI. 2
33 CrpoeHue, m3mydeHue 1 3Bororust COJTHIA U 3BE3/I. 2
34 Crpoenue u 3BoIIOLIUS BeenenHow. 2




