MNOACHUTEJIbHAS 3AITNCKA

Padouasi nporpamma no ¢usuke s 7-9 kiaaccoB pazpaboTaHa B COOTBETCTBHH:

1. ®enepanpubiii 3akoH oT 29.12.2012 Ne 273-®d3 (pen. ot 31.07.2020) «O6 obpazoBaHuu B
Poccutickoit deneparum» (¢ u3M. u 10m., BCTyi. B cuiny ¢ 01.09.2020).

2. llacnopr HanuoHanbHOro mnpoekta «OOpa3zoBanue» (yrB. npesuauymoMm CoBera npu
[Ipesunente PO mo crparernyeckoMy pa3BUTHIO M HAITMOHAIBHBIM MPOEKTaM, MpoTokon ot 24.12.2018
Ne 16)

3. T'ocymapctBennass mporpamma Poccuiickoit ®Denepanmm «Pa3zButre o0pazoBaHus» (YTB.
[Tocranosnenuem IlpaButenscrBa PO ot 26.12.2017 Ne 1642 (pex. ot 22.02.2021) «O6 yTBep»)aeHUU
rocyaapcTBeHHOM nmporpamMmbl Poccutickoit deneparnuu «Pa3Butre oOpa3oBaHUs».

4. TIpodeccuonanpubiii cranmapt «llemaror (memaroruveckasi ICSITEIBHOCTh B JIOMIKOJIBLHOM,
HavyaJibHOM 00IIIeM, OCHOBHOM O0IIeM, CpeaHeM 001IeM 00pa3oBaHuM), (BOCIIMUTATEINb, YIUTENh)» (pel.
ot 16.06.2019) (IIpukaz MunuctepctBa Tpyaa u conuaibHoil 3amuThl PO ot 18 oxTsabps 2013 r. No
544H, ¢ UI3BMEHEHUSIMU, BHECEHHBIMU NTPUKa30M MuHHUCTEpCTBA Tpyaa U couzamutel PO ot 25.12.2014
Ne 11158 u ot 5.08.2016 1. Ne 4221).

5. MeTtonuyeckue peKOMEHJAIUH IO CO3/IaHUI0 U (YHKIIMOHUPOBAHUIO B 00111€00pa30BaTeNbHBIX
OpTraHU3aIMsIX, PACIIONIOKEHHBIX B CEIHCKOW MECTHOCTHM M MAJbIX TOPOJAax, LEHTPOB OOpa3OBaHHS
€CTECTBEHHO-HAYYHOM U TexHojorudyeckoi HampaBieHHocTel («Touka pocray) (YTBepxkIeHbI
pacniopsbkerreM MuHKCcTepeTBa npocsenienus Poceuiickoit @eneparyu ot 12 suBaps 2021 r. Ne P-6)

6. MeTtonuyeckue peKOMEHIAIMK MO CO3JaHUI0 M (PYHKIIMOHUPOBAHUIO JIETCKUX TEXHOMAPKOB
«KBantopuym» Ha 6a3e oOmeoOpa3oBaTeNbHBIX opraHu3anuii (yrB. PacmopstbkennemM MuHHCTEpCTBa
npocsemieaus Poccuiickoit @enepanuu ot 12.01.2021 Ne P-4).

7. IlporpamMmma ocHOBHOTO oOmiero ooOpazoBanusa. Pusmka. 7 - 9 kiaccel (aBTOpel: A.B.
[lepoimikun, H.B. @unonosuu, E.M. I'yrauk). ®usnka. 7-9 knaccsl: pabouue nporpammsl / coct. D50
E.H. Tuxonona - 5-e u3z., nepepad.-M.: [Ipoda, 2015. — 400c. [Iporpamma onpenensieT coaepkaHue u
CTPYKTYpy y4eOHOTrO MaTepuana, MocjieqoBaTelbHOCTh €ro U3y4eHUs, MyTH (GOPMUPOBAHUSA CHCTEMBI
3HAHUH, YMEHUH U CI0CO0O0B IE€ATEIbHOCTH, PA3BUTHSI, BOCIUTAHUS U COLIMATIU3ALINN yUYalllUXCs,

[Ipennaraemasi mporpaMmMa peaausyeTcs C IOMOIIbI0 ydeOHO-MeToanueckux KomiuiekToB (YMK).
YMK nns kakaoro kjacca BKIIIOYAaeT: Y4eOHUK, 33JaYHUK, METOAMYECKHE MaTepHallbl JJIs YUUTEs,
CaMOCTOSITENTbHBIE U KOHTPOJIbHBIE pa0OThI, TETPalb AJIs 1a00paTOPHBIX PadoT.

[Inanupyrorcst cinenyroomue (GopMbl  OpraHu3aluu  yd4eOHOro mporecca: (pOHTAIbHBIE;
KOJUIEKTUBHBIE; TPYIIIOBBIC; paboTa B Mape; HHAWBUyaTbHBIE.

B npenomaBanuu mnpenMera OynyT HCHOJB30BaThCS CIEAYIOIME TEXHOJOTMU U METOJBI:
JTUYHOCTHO-OPUEHTUPOBaHHOE oOyueHue; mpobieMHoe obydenue; nuddepeHnrpoBaHHOE 00yUeHHUE;
TEXHOJIOTUM 00Y4YEeHMsI Ha OCHOBE PEILEHUS 3aja4; METO/Ibl MH/IMBUyaJIbHOTO 00Y4YEeHHUS,;

Oco0eHHoOe 3HaUYeHHE B MpEnoJaBaHuU (PU3MKU MMEET MIKOIbHBIN (PU3NYECKUI IKCIEPUMEHT, B
KOTOpBIM BXOJAT JI€MOHCTPALlMOHHBIN SKCIEPUMEHT U CAMOCTOATEIbHBbIE JIaOOpaTOpHbIE pPabOThI
y4aluxcs Ha OCHOBE IU(PPOBOI TabopaTopum.

enpro n3yueHust Pu3NKA B OCHOBHOM IIKOJIE SIBJISIETCS:

1) B HampaBIE€HUU JIMYHOCTHOTO PA3BUTHS

- BOCIHMTAaHHE TOTOBHOCTH OOYyYarOIIMXCA K CaMOpPAa3BUTHIO M CaMOOOpPa30BAHHMIO HA OCHOBE
MOTHBAIIMH K O0YYSHHIO U MIO3HAHUIO;

-(popMupoBaHue IIEHHOCTH 370POBOI0 U 06€30MacHOro 00pasa *KU3HU, MPaBU UHIUBUIYaIbLHOTO U
KOJUIEKTUBHOTO O€30MacHOTO TMOBEACHHUS B YPE3BBIYAMHBIX CHUTYAIUSAX, YIPOXKAIOIIUX >KU3HU U
3JI0pOBBIO JIIOJIEH, TpaBMJI MOBEICHUS HA TPAHCIIOPTE U HA JOPOrax;

-BOCIIMTAaHUE YOSKJIEHHOCTH B BO3MOXKHOCTH TO3HATh MPHPOIY, HEOOXOAMMOCTU Pa3zyMHOTO
UCIOJIb30BAaHUsl JOCTHKEHUH HAyKHM M TEXHOJOTMM [UIsl JaJbHEWIIEro pa3BUTHUSI YEJIOBEYECKOTO
o01ecTBa;

-pa3BUTHE YBaXXEHUS K TBOPIAM HAayKH M TEXHHKH; OTHOIICHHUS K (U3HKE KaK K DIIEMEHTY
00111€4eTI0BEYECKON KYIbTYPHI;

2) B METanpeIMETHOM HaNpaBJIEHUH OCBOEHHE 3HAHUM O MEXaHWYECKUX, TEIIOBBIX,
ANEKTPOMATrHUTHBIX M KBAHTOBBIX SIBIICHUSX;



BCIIMYHHAX, XAPAKTCPUIYIOMIUX 3TU ABJICHUA, 3aKOHAX, KOTOPBIM OHU IMOAYUHAIOTCSA; MCTOJAAX
HAay4YHOTO TIO3HAHMS TMPUPOABI M (POPMUPOBAHUS HA ITOH OCHOBE NPEACTABICHHM O (PU3MUECKOM
KapTUHE MUpAa;

OBJIaJICHHE YMEHUSIMU MPOBOAMUTH HAONIONCHUS MPHUPOAHBIX SBICHUH, OMUCHIBATH U 0000IIATH
pe3ysibTaThl  HAOJIOJEHUM, MHCIIOJIB30BaTh IIPOCTbIE HW3MEPUTENbHBIE HPUOOPHI JUISI  U3YUYEHUS
(bu3nuecKux SBJICHUI; MPEACTaBIATh pPe3yabTaThl HAOMIOEHUN WIM H3MEpeHUuN B BuAe TaOIHIL,
Fpa(l)I/IKOB ¥ BBIABJISITH Ha DTOM OCHOBE OMIIMPUYCCKUC 3aBUCUMOCTH; IIPUMCHATDH IOJTYUCHHBIC 3HAHUA
Ui OOBSCHEHHS pPa3HOOOpPAa3HBIX MPUPOIHBIX SBICHUA W MPOLECCOB, MPUHIUIOB JEHCTBUS
BOXHEUIINX TEXHUYECKUX YCTPOMCTB, ISl peieHus (PU3MUeCcKuX 3ajad;

pa3BUTHE TO3HABATENBHBIX HHTEPECOB, HHTEIICKTYaJbHBIX M TBOPYECKUX CIIOCOOHOCTEH B
nmponecce pPeucCHUuA (1)I/I3I/I‘I€CKI/IX 3aa4 W BBIIIOJIHCHUA OKCICPUMCHTAJIIBHBIX I/ICCJIeI[OBaHI/If/'I;
CIOCOOHOCTH K CaMOCTOSATEIbHOMY MPHOOPETEHUI0 HOBBIX 3HAHWM MO (U3MKE B COOTBETCTBUU C
KNU3HCHHBIMU HOTp€6HOCTSIMI/I " UHTCpCCaMU;

- HUCHOJb30BaTh KOMIIBIOTEPHBIE TEXHOJOTMHM JJIsi  pelleHus HUHPOPMAIMOHHBIX U
KOMMYHUKAIIUOHHBIX y‘IG6HbIX 3aJa4, B TOM YHCJIC. BBIYUCICHHUC, HAIIMCAHHUC IIMCEM, COHHHGHHﬁ,
JOKJIaJIOB, pedepaToB, CO3JaHUE MPE3CHTAIUIN U Jp.;

[Tmanupyemble pe3yabTaTbl OCBOSHHUS y4eOHOTo npeamera «Du3uKay.

JIM4HOCTHBIMU pe3yibTaTaMu oOyueHus ¢pusnke B 7-9 kinaccax siBISIOTCS:

® C(i)OpMI/IpOBaHHOCTI) IMO3HABATCJIbHBIX HMHTCPCCOB, HWHTCIJICKTYAJIbHBIX MW  TBOPUYCCKHUX
CIOCOOHOCTEH ydanmxcs;

* yOeXIEHHOCTh B BO3MOXXHOCTH TIO3HAHHWS TPUPOABI, B HEOOXOIMMOCTH pPa3yMHOTO
UCIOJIb30BaHUsl JOCTHKCHUNW HAyKHM U TEXHOJOTMM JUIsl JAJIbHEWIIEro pa3BUTHUSI YEJIOBEYECKOTO
O6HI€CTBa, YBAXXCHHUC K TBOpUAM HAYKW W TCXHUKH, OTHOIICHHEC K (1)I/I3I/IK€ KakKk JJICMCHTY
00111eueI0BEYECKOM KYIbTYpHI;

* CaMOCTOSTENIBHOCTh B IPUOOPETEHUH HOBBIX 3HAHUM U MPAKTUYECKUX YMEHU;

* TOTOBHOCTHb K BBIOOPY JKM3HEHHOTO MYTH B COOTBETCTBUU C COOCTBEHHBIMH HHTEpPECaMU U
BO3MOXKHOCTSIMU;

* MOTHBalus 00pa3oBaTEeNbHON  JEATEIbHOCTM MIKOJFHUKOB Ha OCHOBE JIMYHOCTHO
OpPUEHTUPOBAHHOTO MOAX0/1a;

* (opmupoBaHME IIEHHOCTHBIX OTHONIICHUU APYr K APYTYy, YYUTENI0, aBTOpaM OTKPBITUH H
M300peTeHNH, pe3yapTaTaM 00ydeHUsI.

» MeranpeaMeTHBIMU pe3yabTaTaMu 00ydeHus Gusuke B 7-9 kiaccax sSBISIOTCS:

* OBJIJICHUE HAaBBIKAMU CaMOCTOSITEIbHOTO MPUOOPETEHNSI HOBBIX 3HAHUM, OpraHU3alui yueOHOU
NESATENIBHOCTH, ITOCTAHOBKM II€JIEH, IUIAHWPOBAHMS, CAMOKOHTPOJISI M OLIEHKH pE3yJlbTaTOB CBOEH
ACATCIIBHOCTH, YMCHUSAMHU NPCABUACTD BO3MOXKHBIC PE3YJIbTATBI CBOUX HeﬁCTBHﬁ;

* MOHUMAaHHE PA3TUYMA MEXAY HCXOAHBIMU (aKTaMHd W TUIOTE3aMU sl UX OOBSICHEHUS,
TCOPECTUICCKUMU MOJACIIMH U PCAJIbHBIMHA O6”I>€KTaMI/I, OBJIAICHUC YHUBCPCAIbHBIMHA y‘I€6HBIMI/I
JNCUCTBUSIMH Ha TpHUMeEpax THUIOTe3 g OOBSCHEHHS H3BECTHBIX (DaKTOB M DKCHEPUMEHTATbHON
MIPOBEPKHU BBIIBUTAEMBIX TUIIOTE3, pa3padOTKHU TEOPETUUECKUX MOJIETIEeH MPOLIECCOB WIIN SBJIEHUM;

* (opmupoBaHuEe yMEHUIN BOCIPUHUMATH, TepepabaThiBaTh W MPEABABIAT, UHPOPMAIUIO B
CIIOBECHOM, 00pa3HO#, CHUMBOJIMYECKON (opMax, aHaIM3UPOBATh U IepepadaThiBaTh MOJYUYEHHYIO
uHPOpPMALMI0O B COOTBETCTBHM C IIOCTAaBICHHBIMM 3a/a4aMi, BBIIENATH OCHOBHOE COZEp)KaHue
IMPOYUTAHHOI'O TEKCTA, HAXOJUTHh B HEM OTBETEI HA IMOCTABJICHHBIC BOIIPOCHI U U3JIaraThb €ro,

* [pHOOpETeHHE OIbITa CAMOCTOSTENBPHOIO TIOMCKA, aHajau3a M oTOopa uHpopMamuu c
HCIIOJIB30BAHHUEM Pa3JIMYHBIX HCTOYHHKOB W HOBBIX I/IH(i)OpMaHI/IOHHI)IX TEXHOJIOTUHU A peIICHUA
MO3HABATENIbHBIX 337124,

® Pa3BUTHC MOHOJIOTHYECKON H JII/IBJ'IOFI/I‘I@CKO?I pc€un, YMCHHA BbIpaXaTb CBOU MBICIIM H
CIOCOOHOCTH BBICIYHIMBAaTh COOECEIHHMKA, TOHUMATh €ro TOYKY 3pEHHs, MPU3HABaTh MPaBO APYroro
YyesioBeKa Ha HHOE MHEHHE;

* OCBOCHHME IPUEMOB JIEHCTBUI B HECTAHJAPTHBIX CUTYallUAX, OBJIAJACHHUE HIBPUCTHUECKUMU
METOJaMH PEeIIeHUs MpooIIeM;



* ¢opmHpoBaHHE YMEHUN pabOTaTh B TPYIIE C BHIIOJIHEHUEM PA3JIMYHBIX COIMAIBHBIX POJICH,
IPEJCTABIATh U OTCTAUBATh CBOU B3IVIAJbI U YOEXKIEHUS, BECTH TUCKYCCHIO.

[IpenmerHbiMu pe3ynbraTamu oOyueHus pusnke B 7-9 Kinaccax sSBISIOTCS:

* (hopMHpOBaHUE MPEICTABICHUNA O 3aKOHOMEPHOM CBSI3M M MO3HABAEMOCTHU SBJICHUHA HPUPOABI,
00 OOBEKTUBHOCTH HAYYHOTO 3HAHMSA; O CHCTEMOOOpasyromed poiu (U3UKU Ui Pa3BUTHS IPYTrUX
€CTECTBEHHbBIX HAyK, TEXHUKH M TEXHOJOIMH; HAy4HOTO MHPOBO33PEHHUS KaK pe3ysbTaTa H3y4eHMs
OCHOB CTPOCHHS MaTepHH U (QyHIAMEHTAIBHBIX 3aKOHOB (DH3UKH;

* 3HaHHUA O NPUPOJAE BAXKHEHIIMX (U3NYECKUX SBICHUN OKpYXAlOIIEro MUpa M IOHUMaHHE
cMbIca (PU3NIECKUX 3aKOHOB, PACKPBIBAIONINX CBS3b N3YUYEHHBIX SBJICHUM;

* (hopMUpOBaHME NIEPBOHAYAIBHBIX MPEJICTABICHUH O (PU3NYECKON CYIIHOCTH SIBICHUI MPUPO/IBI
(MEXaHMYECKUX, TEIUIOBBIX, 3JIEKTPOMArHUTHBIX U KBAaHTOBBIX), BUJAX MAaTe€pUM (BELLIECTBO U IIOJIE),
JBIDKEHUHM KaK CIOcO0€ CyLECTBOBAaHMS MaTEpUU; YCBOCHHWE OCHOBHBIX MJCH MEXaHHUKH, aTOMHO-
MOJICKYJISIPHOTO YYEHHSI O CTPOCHUH BELIECTBA, HJIEMEHTOB 3JICKTPOJWHAMHUKH U KBAaHTOBOU (PH3HKH,
OBJIa/ICHUE MTOHATUIHHBIM aNapaToM U CUMBOJIMYECKHM S3bIKOM (DU3UKH;

* YMEHHS IMOJb30BaTbCd METOJAMH HAYYHOTO HCCIEIOBAaHUS SBICHHWNA NPUPOABI, MPOBOIHUTH
HaOII0ACHUs, IJIAHUPOBAaTh U BBINOJHATH SKCHEPUMEHTBI, 00pabaTbiBaTh pe3ynbTaThl HW3MEPEHUH,
NPEJCTaBIATh PE3yJbTaThl U3MEPEHUH C TOMOIIbI0 Tabmui, rpadukoB U Gopmysi, OOHApYKUBATH
3aBUCUMOCTH MEXAYy (GU3NYECKMMU BEIWYMHAMH, OOBACHATH IMOJIyYEHHbIE pe3yibTaThl U JeNaTh
BBIBOJIbI, OIICHUBATH TPAHUILIBI TOTPEIIHOCTEN Pe3yJIbTaTOB N3MEPEHHIA;

* YMEHHUS IPUMEHSTh TEOPETUYECKHE 3HAaHUS MO (HU3UKE HAa MPAKTHUKE, pemarh (U3ndecKue
3aJ]auM Ha TPUMEHEHHE TIOTYYEeHHBIX 3HAHUH;

* YMEHHUS M HABBIKM IPUMEHSTH MOJyYEHHbIE 3HAHUS [UId OOBACHEHMs MPUHIMIIOB JeHCTBUA
BOXHEUIINX TEXHUYECKHX YCTPOWMCTB, (paOOThI) MAIlMH M MEXaHU3MOB, CPEICTB IEPEIBUKCHHUS U
CBSI3U, OBITOBBIX MPHOOPOB, MPOMBIIIICHHBIX TEXHOJOTHYECKUX IPOLECCOB, PEIIEHUS MPAKTHUYECKUX
3aad  MOBCEIHEBHOW JKM3HHW, oOecmeueHns O€30MaCHOCTH CBOEH IKU3HH, pPalMOHAIBHOTO
IPUPOJIONIONB30BAHUA U OXpaHbl OKpPYKAIOLIeW cCpeabl; BIMSHUA TEXHUYECKMX YCTPOHCTB Ha
OKpY’KalOILYIO Cpeny;

* OCO3HAaHUE BO3MOKHBIX IPUUUH TEXHOTEHHBIX U 3KOJIOIMYECKHX KaTacTpod.

* OCO3HaHWEe HEOOXOAMMOCTH TPHUMEHEHHS JOCTIDKEHUH (U3MKH W TEXHOJOTHHA JUIs
palMoOHAIBHOTO MPUPOIONOIb30BAHUS;

* OBJAJCHHE OCHOBAMH O€30IacHOTO WCIIOJIb30BAaHMS €CTECTBEHHBIX M HMCKYCCTBEHHBIX
JIEKTPUUYECKUX W MAarHUTHBIX IOJIEH, HJIEKTPOMAarHUTHBIX U 3BYKOBBIX BOJH, €CTECTBEHHBIX H
WCKYCCTBEHHBIX HOHM3UPYIONIMX W3IydeHHH BO u30ekaHWE WX BPEIHOTO BO3ACHCTBUS Ha
OKpY>KaloIlyI0 Cpely U OpPraHu3M YeJIOBEKa;

* ¢opMmupoBaHUE YOSKICHHS B 3aKOHOMEPHOHW CBSI3M W TO3HABAEMOCTH SIBJICHUU IPHUPOIBI, B
00BEKTUBHOCTH HAyYHOI'O 3HAHUS, B BBICOKON [IEHHOCTH HAyKH B Pa3BUTHUU MaTepHabHON U TyXOBHOM
KYJbTYPBI JIFOACH;

* pa3BUTHE TEOPETUYECKOTO MBIIUIEHUS Ha OCHOBE ()OPMHUPOBAHMS YMEHHUH YCTaHABIMBATh
(baxThl, pa3NTUYaTh MPUYUHBI U CIEICTBHSA, CTPOUTH MOJEIW W BBIABUTaTh THIOTE3bI, OTHICKUBATH H
(bopMyIMpOBaTh JJOKA3aTENbCTBA BBIIBUHYTHIX TMIIOTE3, BBIBOAUTH U3 3KCIIEPUMEHTAIBHBIX (PaKTOB U
TEOPETHUYECKHUX MoJieNell (pu3muecKue 3aKOHBI;

* pa3BUTHE YMEHHs IUIAHMPOBATh B IOBCEJHEBHON H3HM CBOU JIEHCTBHS C NPHUMEHEHHEM
MOJTyYCHHBIX 3HAHWI 3aKOHOB MEXaHHWKH, JIEKTPOAMHAMUKH, TEPMOJAMHAMUKHN M TETUIOBBIX SBICHHHA C
LEJIBbI0 COepeKEHMs 310pOBbS;

* (bopMupoBaHHE MPEICTABICHUIA O HEPANMOHAIHHOM HCITOJIB30BAaHUN TPUPOIHBIX PECYpCOB U
SHEPIUH, 3arpsI3HEHUH OKPY KaroIIel Cpe/ibl Kak CIIeICTBUE HECOBEPIIEHCTBA MAIIMH M MEXaHU3MOB.

* KOMMYHHUKAaTUBHBIC YMEHUS: TOKJIA/IBIBATh O PE3YJIbTaTaX CBOETO MCCIIEIOBAHMS, YIaCTBOBAThH B
JMCKYCCHM, KPaTKO M TOYHO OTBEYATh Ha BOMPOCHI, UCIOIB30BATh CIPABOYHYIO JIUTEPATYPYy U APYTUe
WCTOYHUKH WH(POPMAIINH.

BbInmycKHUK Hay4uTCS:

coOnrofaTh mpaBuiia 0€30MaCHOCTU M OXpaHbl TpyZa Mpu padoTe ¢ y4eOHbIM U JIaOOpaTOPHBIM
00opynOBaHUEM;



MOHUMATh CMBICT OCHOBHBIX (DU3MYECKHX TEPMHHOB: (PM3NYECKOE Teo, (U3NYECKOE SIBICHUE,
(bu3nyeckas BeJIMYMHA, €IUHHUIIBI U3MEPEHNUS;

pacro3HaBaTh MpoOJIeMbl, KOTOPbIE MOXKHO PEIIUTh MPHU MOMOIIH (PU3NIECKUX METOJIOB;

aHAJIM3UPOBATh OTJENbHBIE ITAIbl IPOBEJCHUS UCCIEA0BAaHUI U MHTEPIPETHUPOBATH PE3YIbTAThI
HaOJIIOICHUI U OIIBITOB;

CTaBUTh OIIBITHI 10 WCCIICAOBAHUIO (U3MUECKUX SABJICHUH WIM (U3UYECKUX CBOMCTB Ten Oe3
WCIOJIb30BAHUS TPSIMBIX HM3MEPEHHUU; TpH O3ToM (QOopMyIHpoBaTh NpodiieMy/3aaady y4eOHOTO
IKCIEPUMEHTA;

coOHMpaTh yCTAaHOBKY W3 NPEIJIOKEHHOTO 00OpYIOBaHMS; MPOBOAMTH ONBIT U (POPMYIHUPOBATH
BBIBO/IbI.

Ipumeuyanue. [Ipu nmpoBeseHnN nUccieaOBaHUS (PU3MUYECKUX SIBICHUN U3MEPUTEIbHBIE TPUOOPHI
UCHOJb3YIOTCS JIMIIb KAaK JAaTYMKM HM3MEpEeHUs (U3NYECKUX BEJIMYMH. 3alMCH IMOKa3aHWHM HPSIMBIX
U3MEpPEHUI B 3TOM cllyyae He TpedyeTcsl.

IIOHUMATh POJIb SKCIIEPUMEHTA B MIOJTYYEHUU HAYyYHOU MH(pOpPMALINY;

MIPOBOJIUTH NPSMBIE M3MEPEHUS (PU3MUECKUX BEIUYMH: BPEMsl, pacCTOSIHME, Macca Teia, 00beMm,
cujla, TemIeparypa, arMoc(epHOe [aBlIeHUE, BIAKHOCTh BO3JyXa, HANpsHKEHHE, CUIa TOKa,
paauanyoHHbIl (POH (C MCHOIB30BAaHUEM J03UMETPA); MPU ATOM BBIOMPATh ONTUMAJIBHBIA CIIOCOO
M3MEPEHUs U UCIOJIb30BATh MPOCTEHIIINE METO bl OLIEHKH NOTPEIIHOCTEN N3MEPEHHH.

IIpumeuanue. Jlrobast ydeOHas mnporpamma J0JKHAa OOECHEYMBATH OBJIAJEHUE MPSIMBIMHU
M3MEPEHUSIMH BCEX NMEPEUNCICHHbBIX (PU3NYECKUX BEJTUYMH.

MPOBOJIUTH HCCIICOBAHUE 3aBHCUMOCTEH (DU3MYECKHX BEIUYMH C HCIOJIH30BAHHUEM MPSMBIX
U3MEPEHUN: MpH OSTOM KOHCTPYHpPOBAaTh YCTAHOBKY, (PUKCHpPOBATh pE3yJbTaThbl IOJy4E€HHOU
3aBUCUMOCTH (DM3MYECKHX BEIUYMH B BUAC TaONWIl M TPapuKOB, JIENaTh BBHIBOABI IO pe3ysibTaTaM
HCCIIEI0BaHMUS;

IIPOBOJUTH KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEIMUYMH: IIPU BBIOJHEHUN U3MEPEHUN coOnpaTh
HKCHEPUMEHTAIbHYIO YCTAHOBKY, CIe1ysl PEATI0KEHHON NHCTPYKIMH, BEIYUCIIATh 3HAUEHUE BEITUYMHbI
Y aHAJIM3UPOBATh MOTYYEHHBIE PE3YJIbTAThl C YUETOM 3a/1aHHOM TOYHOCTH U3MEPEHMUI;

aHAJIM3UPOBATh CUTYallUU NPAKTUKO-OPUEHTHPOBAHHOI'O XapakTepa, y3HaBaTh B HUX IPOSIBICHHUE
W3YYECHHBIX (PU3MYECKHUX SIBJICHUI WJIM 3aKOHOMEPHOCTEW W MPUMEHSTh MMEIOLIUECs 3HAaHUS Uil UX
OOBSICHCHHS;

MMOHUMAaTh NPUHLUIBl ACWCTBUS MAIlMH, NMPUOOPOB M TEXHUYECKUX YCTPOMCTB, YCIOBHUS HX
0€30IacHOT0 MCIOJIb30BaHUS B IOBCEAHEBHOM KHU3HH;

WCII0JIb30BaTh MIPH BBIITOJIHEHUH YYEOHBIX 33/1a4 HAyYHO-TIOMYJISIPHYIO JTUTEPATypy O (PU3HUECKUX
SIBJICHUSIX, CIIPABOYHbIE MaTepHalibl, pecypchl IHTepHeT.

BbInyCcKHUK TOTyYUT BO3MOYKHOCTb HAyYUThCS:

0CO3HaBaTh LIEHHOCTh HAYYHBIX MCCIIEJ0BaHUM, posib (PU3UKU B PACIIMPEHUU MPeCTaBIECHUH 00
OKpY’KaIOIlleM MUPE U €€ BKJIa/ B YJIy4llIEHUE KaueCTBA KU3HU;

UCMOJb30BAaTh MPUEMBl MOCTPOCHHS] (PU3MUECKUX Mojeneld, moucka U  (OPMYIUPOBKH
JI0Ka3aTeNIbCTB  BBIIBUHYTBIX THIOT€3 W TEOPETUYECKUX BHIBOJIOB HAa OCHOBE AMIMPUYECKU
YCTaQHOBJICHHBIX (DAaKTOB;

CpaBHMBAaThb TOYHOCTb H3MEpEHHUs (U3NYECKUX BEJIUYMH [0 BEJIWYMHE WX OTHOCHUTEIHHOU
MOTPEIIHOCTH NP MPOBENECHNN NPSIMBIX U3MEPEHUN;

CaMOCTOSITEJIbHO TMPOBOJUTH KOCBEHHbIE HM3MEpPEHUS U HUCCIIENOBaHMS (DU3MUECKUX BEIUYUH C
UCMOJIb30BAHUEM PA3IMYHBIX CHOCOOOB H3MEpEeHUs (QHU3NUYECKUX BEIWYHMH, BBIOMpPATh CPEACTBA
U3MEpPEHUS C y4ETOM HEOOXOJUMON TOYHOCTU MU3MEPEHUH, 000CHOBBIBATH BHIOOP CrIocoOa M3MepeHus,
a/IeKBaTHOTO ITOCTABJIEHHOM 3a/1a4ye, IPOBOAUTH OLIEHKY JOCTOBEPHOCTH MOJIYYEHHBIX PE3YJIBTATOB;

BOCHPUHUMATh HH(pOpManHio (HU3UYECKOTO COJEp)KaHUs B HAYYHO-TIOMYJISIPHOM JHUTepaType U
CpeAcTBaXx MaccoBOW MH(OpMAIUM, KPUTUYECKU OLEHUBATH MOITYYEHHYIO MH()OPMAIUIO, aHAIU3UPYS
ee coJiep KaHue M TaHHbIe 00 NCTOYHHKE WH(OpMAITUH;

CO3J1aBaTh COOCTBEHHBIE TMCbMEHHBIE U YCTHBIE COOOMIEHHS O (PU3MUYECKUX SIBICHUSX Ha OCHOBE
HECKOJIbKUX HCTOYHHUKOB HH(OpPMALMK, CONPOBOXKIATh BBICTYINIEHUE IPE3€HTALUEH, YUUThIBAS
0COOEHHOCTH ayTUTOPHH CBEPCTHUKOB.



MexaHn4yeckue siBJI1eHHSA

BbInyCcKHMK Hay4YuTCA:

pacro3HaBaTh MEXaHHUYECKUE SBICHHUS M OOBSCHATH HA OCHOBE MMEIOIIMXCS 3HAHWUN OCHOBHBIC
CBOMCTBA WJIM YCJIOBHMS IPOTEKAaHUS OTUX SBJICHUN: PaBHOMEPHOEC M HEPAaBHOMEPHOE [BHKECHHE,
PAaBHOMEPHOE U PAaBHOYCKOPEHHOE IIPSAMOJIMHEMHOE IBUKEHUE, OTHOCUTEIIBHOCTH MEXaHU4ECKOro
IBW)KEHUS, CBOOOJHOE TaJeHHE Tel, pPaBHOMEPHOE [BM)KEHHUE II0 OKPY)KHOCTH, HWHEpLus,
B3aUMOJICHICTBUE TEJl, PEAKTUBHOE JBUJKECHME, Iepeadya JAABICHUSA TBEPABIMU TEJIAMM, KUAKOCTIMU U
ra3amu, aTMoc(epHoe J1aBJleHUE, IIaBaHUE TEJ, PABHOBECHE TBEPBIX TEJ, MMEIOLINX 3aKPEIUIEHHYIO
OCh BpalICHHUs, KoJebaTebHOE ABIKEHHE, PE30HAHC, BOJTHOBOE JBIKEHUE (3BYK);

OIMCHIBATh HW3YyYEHHBIC CBOWCTBA TE€I M MEXAaHUYECKUE SBJICHUS, HCIONB3YyS (U3NYECKHe
BEJIMYMHBIL: ITyTh, NIEpPEMEIIECHHE, CKOPOCTh, YCKOPEHUE, MEepHoA oOpaleHus, Macca Tena, TIOTHOCTh
BEIlEeCTBA, CuiIa (Cuja TSDKECTH, CHJa YOPYTOCTH, CHMJla TPEHMs), JaBI€HUE, HMIYJIbC Tea,
KUHETHYECKasi HHEPTus, MOTEHIMAIbHAs SHEPrusi, MEXaHHuecKas padoTa, MEXaHHMYECKash MOIIHOCTb,
KIIJl mpu coBepuieHHMH pabOThl C UCHOJIb30BAHUEM IPOCTOrO MEXAHM3Ma, CHUJa TPEHUs, aMIUIUTYAA,
NepuoJl M YacToTa KoyeOaHWid, JJIMHA BOJHBI U CKOPOCTh €€ PACIHpPOCTPAHEHMS; MPHU OMHCAHUHU
IPAaBUIBHO TPAKTOBaTh (PM3NYECKUH CMBICI HCHOJIb3YEMBIX BEIMYMH, UX OOO3HAYEHMS M E€AUHUIIbI
W3MEPEHUsl, HAaXOMUTh (OPMYIIBL, CBS3BIBAIOIIME JAaHHYIO (U3NYECKYI0 BEJIWYHHY C JPYTHMHU
BEJIMYMHAMH, BBIYUCIIATH 3HaUCHUE (PU3UUECKOM BETUYMHBI;

aHAJTM3UPOBATh CBOMCTBA TEJ, MEXaHWYECKHE SBJICHHS M TIPOLIECCHI, HCIOJB3YS (U3NYECKHE
3aKOHBI: 3aKOH COXPAHEHUS DHEPIHM, 3aKOH BCEMHUPHOIO TATOTEHUs, NPUHLUII CYNEPHO3ULMH CHUII
(maxoxxnenue paHozeicTByromeit cuiel), I, I u III 3akonsl HeroTOHA, 3aK0H cOXpaHEHUS UMITYJbCa,
3akoH ['yka, 3akoH [lackais, 3akoH Apxumena; py 3TOM pa3jinyaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA
1 €ro MaTeMaTHYECKOE BBIPAKCHUE;

pa3nuyaTh OCHOBHBIE IPU3HAKM W3YYEHHBIX (HU3UYECKUX MoJeneil: MmarepuaiabHas TO4Ka,
MHEpLUaIbHas CUCTEMA OTCUETA;

pelaTh 3a/1a4M, UCHOJb3ys (pU3HMUECKUe 3aKOHbI (3aKOH COXpPAHEHUsl SHEPIUHU, 3aKOH BCEMUPHOI0
TAroTeHus1, npuHuun cynepnosuuuu cwi, I, II u Il 3axkonsl HproTOHA, 3aKOH COXpaHEHMsI UMITYJIbCA,
3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena) u (opmysbl, CBS3bIBaOLIME (PU3MUECKUE BEITMUMHBI
(myTh, CKOpOCTH, YCKOpEHHE, Macca Teja, IUIOTHOCTh BEIEeCTBAa, CUia, JaBJIEHUE, UMITYJbC Teja,
KUHETHYECKasi PHEprus, MOTEHIMaJIbHAs 3HEPrusi, MexaHuuyeckas paboTa, MeXaHHYECKash MOIIHOCTb,
KIIJ] mpocroro MexaHnusma, cujia TPEHHUs! CKOJIbKEHUS, KOO ULIUEHT TPEeHUsI, aMILTUTYya, IepUoa 1
yacToTa KoyieOaHWH, JJIMHA BOJHBI M CKOPOCTh €€ PacHpOCTpPaHEHHs): Ha OCHOBE aHAJIM3a YCIOBHS
3aJlayd 3alMChIBaTh KPAaTKOE YCJIOBHE, BBIIEIATH (PU3MUECKHE BEIMYMHBI, 3aKOHBI U (HOPMYIIbI,
HE00XO/AMMBIE JUIs €€ pelIeHus, IPOBOIUTh PAacuyeThl U OLEHUBATh PEaIbHOCTh MOJyYEHHOTO 3HAUCHHS
(hbU3UYECKOI BEITMYUHBI.

BBIITyCKHMK ITOJIyYUT BO3MOKHOCTb HAYYUThCS:

HCIIOJIb30BaTh 3HAHUS O MEXaHUYECKHUX SBJICHMSX B IOBCEIHEBHOM JKM3HU i1 00eCIedeHUs
0e30macHOCTH MpHU OOpalleHHH ¢ NpUOOpaMU M TEXHUYECKHMMM YCTPOMCTBAMHM, A COXpPaHEHHUs
3JI0pOBbS U COOJIOICHNS HOPM DKOJIOTUUYECKOTO MOBEJCHUS B OKPYKaIOILEH Cpee;

IPUBOANUTH TMPUMEPHl MPAKTUUYECKOTO HCIOJIb30BAHUSA (PU3MUECKUX 3HAHUM O MEXaHHMYECKUX
SBJICHUSAX U (PU3NUECKHUX 3aKOHAX; IPUMEPHI UCTIOIb30BaHUS BO30OHOBIIIEMBIX HCTOYHUKOB SHEPIHH;

JKOJIOTUYECKUX ITOCIIEICTBUM HCCIENOBAaHUSA KOCMUUYECKOTO IIPOCTPAHCTB;

pasnuyaTh TPAHUIBl MPUMEHUMOCTH (PU3MYECKUX 3aKOHOB, MOHMMATh BCEOOIIMH XapakTep
(byHIaMEeHTaIBHBIX 3aKOHOB (3aKOH COXpaHEHUsI MEXaHUUECKOW YHEPIUH, 3aKOH COXPaHEHHs UMITYJIbCa,
3aKOH BCEMHUPHOIO TATOTEHHS) W OrPAaHUYEHHOCTh HCMOJIb30BAaHUS YACTHBIX 3aKOHOB (3akoH ['yka,
Apxumena u ap.);

HaXOJUTh aJ€KBAaTHYIO MPEAJIOKEHHON 3ajaue (U3NYECKYI0 MOJENb, pa3pemars npodiaemMy Kak
Ha OCHOBE MMEIOIIMXCSA 3HAHUM 110 MEXAaHUKE C MCIOJIb30BAHMEM MATEMATUYECKOIrO arapara, Tak U
IIPY TOMOIIM METO/IOB OLIEHKH.

TenJioBble ABJICHUA

BeInmyckHHMK Hay4dnTcs:



pacro3HaBaTh TEIJIOBbIC SIBICHUS U OOBACHATH HAa 0a3e UMEIOIIMXCS 3HAaHUM OCHOBHBIE CBOMCTBA
WIA YCIOBMs TNPOTEKAaHUs AITUX sBICHUM: IudPy3us, m3MeHeHHe oObEMa Tead NPU HarpeBaHUU
(oxmaxkieHnn ), OOJIbIAs CKUMAEMOCTD T'a30B, MaJlasi CAKUMAEMOCTD )KHUIKOCTEH 1 TBEP/BIX TE,

TEIUIOBOE DPABHOBECHE, HCIAPEHME, KOHJEHCALUs, IUIABIECHUE, KPUCTAJUIM3ALUSA, KHUIICHHUE,
BJIQKHOCTh BO3JlyXa, pa3IUYHbIE CIOCOOBI Teryonepeaayd (TEemIonpOBOJHOCTh, KOHBEKIIHS,
U3Jy4EeHUE), arperaTHble COCTOSHUS BEIIECTBA, IOIVIOIIEHHE 3HEPruM NPU HUCHAPEHUM KUIKOCTU U
BbI/IEJICHUE €€ IIPU KOHJEHCALMM 1apa, 3aBUCUMOCTb TEMIIEpATypbl KUIIEHUS OT JaBJICHMUS;

OIUCHIBATh M3YYCHHbIC CBOWCTBA TEJ U TEIUIOBHIC SIBJIECHUS, MCIONB3YS (PU3NYECKUE BEIMUUHBL:
KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS D3HEPIUs, TEMIepaTypa, YAEJIbHas TEIIOEMKOCTh BELIECTBA,
ylenbHas TEIUIOTa IUIaBJICHMs, yJAeldbHas TEIUIoTa MapooOpa3oBaHuUs, yJelbHas TEMIoTa CropaHHs
TOIUINBA, KO3((PUIMEHT MONEe3HOro NeCTBUS TEIUIOBOTO JBHTaTess; MpPHU OINWCAHUU TPABHIBHO
TPAKTOBaTh (PU3UYECKUN CMBICI MCIOJIb3YEMbIX BEIMYUH, UX OOO3HAUCHMsI M E€IUHMIIBI U3MEpEeHMUs,
HaxXoauTh (OPMYNBI, CBS3BIBAIOIINE MAHHYIO (U3MYECKYI0 BEIWYMHY C APYTUMH BEJIMYUHAMH,
BBIUUCIIATh 3HaUE€HUE (PU3NUECKON BEIIMUYHHBI,

aHAJIM3UPOBATh CBOICTBA TEJl, TEIUIOBBIE SIBJICHUS U IPOLIECCHI, UCIOJb3Ys] OCHOBHBIE TIOJIOKEHUS
aTOMHO-MOJIEKYJISIPHOTO YYEHHsI O CTPOCHHMHU BEIEeCTBA U 3aKOH COXPAHEHUS 3HEPruy;

pa3nuyaTh OCHOBHBIC MPU3HAKN U3YYCHHBIX (PH3MUECKUX MOJIEIEH CTPOSHHS Ta30B, )KUIKOCTEH U
TBEPJIBIX TE;

MPUBOJUTh TPUMEPHl MPAKTHUUECKOTO MCHOJIb30BAaHUS (PU3NYECKUX 3HAHUW O TEIJIOBBIX
SBJICHUSIX;

pemarb 3a7adu, MCIOJIb3YSl 3aKOH COXPAaHEHHs PHEPTUU B TEIUIOBBIX Mpolrieccax M (OpPMYIIBL,
CBsI3bIBaOIME (PU3NYECKUE BEIMUMHBI (KOJIMYECTBO TEIJIOTHI, TEMIEpaTypa, ylAelbHas TEIUIOEMKOCTh
BELIECTBA, yJEJIbHAs TEIUIOTA IUIABJICHUS, YZAENbHas TEIUloTa MapooOpa3oBaHus, yIeNbHas TEIUIoTa
CropaHusl TOIUIMBA, KO3((PULMEHT MOJE3HOro AEHUCTBUS TEMJIOBOTO JABMUraTess): Ha OCHOBE aHalIM3a
YCIIOBHS 33/1a4H 3aIMCHIBATH KPATKOE YCIOBUE, BRIACIATH (PM3NUECKHE BEIMUUHBI, 3aKOHBI 1 (HOPMYIIHI,
HE00XO0/AMMBIE JUIs €€ pelIeHus, IPOBOJUTh PAacueThl U OLEHUBATh PEAIbHOCTh MOJTYYE€HHOIO 3HAUCHHUS
(U3HYECKON BEITNIMHBI.

BbIyCKHUK MOTY4YUT BO3MOXKHOCTb HAYUUThCS:

UCIOJIb30BaTh 3HAHMSI O TEIUJIOBBIX SBJIEHMSIX B TIOBCEJHEBHOM JKM3HM JJsi 0O€CIedeHMs
0e30macHOCTH MpHU OOpalleHHH ¢ NpUOOpPaMU M TEXHUYECKHMMM YCTPOMCTBAMHM, A COXpaHEHHUs
310pOBbsS M COOJIOAEHHUS HOPM SKOJOTMYECKOro IOBEACHHUS B OKpY)KAlOIIeH cpeae; NPUBOIUTH
IPUMEpPBI HKOJIOTUYECKUX MOCIEACTBUIM pabOThl JBUTATeNeld BHYTPEHHETO CropaHMsl, TEIUIOBBIX U
TUIPOIIICKTPOCTAHIIU;

pa3nuyaTth TPaHULBl NPUMEHMMOCTH (HU3MUECKUX 3aKOHOB, MOHMMAaTh BCEOOIIMH XapakTep
(yHaMEHTaJIbHBIX (U3NYECKUX 3aKOHOB (3aKOH COXPAHEHHs SHEPIUM B TEIUIOBBIX Ipolieccax) M
OTrPaHUYEHHOCTD UCIOJIb30BAaHUS YaCTHBIX 3aKOHOB;

HaXOJUTh AJ€KBAaTHYIO MPEAJIOKEHHOM 3ajjaue (pU3NYECKYI0 MOJENb, pa3pelars npoldiaemMy Kak
Ha OCHOBE MMEIOINXCS 3HAaHUH O TEIUIOBBIX SIBJIECHUSAX C MCIIOJIb30BAaHHMEM MATEMaTUYECKOrO anrapara,
TaK U MU MOMOIIY METOAOB OIIEHKHU.

JIEKTPUYECKHEe 1 MATHUTHBIC SIBJICHUS

BbinyckHUK Hay4dHUTCS:

pacrio3HaBaTh 3JEKTPOMAarHUTHBIE SBJICHHUS W OOBSICHATH HA OCHOBE HMEIOIIUXCS 3HAHUHN
OCHOBHBIE CBOMCTBAa WJIM YCJIOBHSI MPOTEKAHUS AITHUX SIBICHUN: DJIEKTpU3alUs TeJ, B3aUMOJEHCTBHE
3apsi/IoB, DIEKTPUYECKUH TOK M €ro JelcTBus (TEmIoBOe, XUMHUECKOe, MarHUTHOE), B3aMMOICHCTBHE
MarHuToB, 3JIEKTPOMArHUTHAsl MHIYKIMUS, JEHCTBUE MArHUTHOTO TOJIsI HAa MPOBOJAHHMK C TOKOM M Ha
IOBUKYIIYIOCS 3apsDKEHHYIO 4YacTHUIly, JEHCTBUE DIIEKTPUYECKOrO MOJsI Ha 3apsDKEHHYIO 4YacTHLLy,
AJIEKTPOMAarHUTHBIE BOJIHBI, MPSMOJIMHEHHOE paclpoCTpaHEHHE CBETa, OTPAKEHHE M IpeIOMIICHUE
CBETa, JUCIEPCUS CBETA.

COCTaBJISITh CXEMBbI 3JIEKTPUUECKUX IIEMel ¢ MociieoBaTeIbHbIM U MapajuIebHbIM COEUHEHNEM
9JIEMEHTOB, pPa3fidyas YCIOBHbIE OOO3HAYEHMs D3JEMEHTOB D3JIEKTPUUYECKUX Ierned (MCTOYHUK TOKa,
KJIIOY, PE3UCTOP, PEOCTAT, JIAMIIOUKa, aMIIEPMETP, BOJILTMETP).



WCIOJIb30BaTh ONTHYECKHE CXEMBI ISl TIOCTPOSHUS HW300paKCHHWd B IUIOCKOM 3€pKaie Hu
coOuparoiei TuH3e.

OINHCHIBATh M3YYCHHBIC CBOWCTBA TEN U DJIEKTPOMATHUTHBIC SIBICHUS, WCIONB3yS (HHU3HUCCKHE
BEJIMYMHBL: JJIEKTPUYECKHI 3apsii, CWIa TOKa, DJIEKTPUYECKOe HamNpsKEHUE, dSJICKTPHUUECKOoe
COIPOTHUBIICHUE, YACITHLHOE COMPOTHBIICHUE BEUIECTBA, paboTa JMEKTPHUUECKOTO TOJIsl, MOITHOCTh TOKa,
(hoKyCcHOE paccTOSTHUE U ONTHYECKAas CHJIa JTMH3bI, CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI U
9acToTa CBETA; MPU OMHCAHWH BEPHO TPAKTOBATh (PM3MUECKUU CMBICI HMCIOIB3YEMBIX BEIHYWH, UX
0003HAYEHUSI U EIUHUIIBI W3MEpPEHUs; HaXOAUTh (OPMYJbl, CBSA3BIBAIONIME MAHHYIO (DU3UYECKYIO
BEJIMYUHY C IPYTUMU BEIIMYNHAMU.

aHAJIM3UPOBATh CBOMCTBA TeJ, JIEKTPOMAarHUTHBIE SABJICHUS U MPOLECCHI, UCTIONb3Ys (pu3ndeckue
3aKOHBI: 3aKOH COXPAHEHMUsS DJIEKTPUUYECKOro 3apsijia, 3akoH OMa I ydacTka Ienu, 3akoH Joyms
Jlenia, 3aKkoH NPAMOJIMHEHHOTO PACIIPOCTPAHEHUS CBETA, 3aKOH OTPAKEHUS CBETA, 3aKOH MPEIOMIICHUS
CBETa; MPHU ITOM PA3JINYaTh CIOBECHYIO (DOPMYITHPOBKY 3aKOHA M €T0 MaTEMATHYECKOE BhIPAKCHHE.

MIPUBOJIUTH MPUMEPHI MPAKTUYECKOTO UCIOIB30BAaHUS (PU3NYECKUX 3HAHUHN O 3JIEKTPOMArHUTHBIX
SIBJICHUSIX

pelmars 3anadyu, HCIoNb3yd (u3myeckue 3akoHbl (3akoH Oma Juis ydacTka IIelH, 3aKOH
JxoynsaJleHna, 3aKOH NPSIMOJIMHEWHOTO PACHPOCTPAHEHUS CBETA, 3aKOH OTPAXKEHUS CBETAa, 3aKOH
MIPEeJIOMIICHUSI CBETa) U (POPMYJIbI, CBS3bIBatOIIE (U3MUECKHE BEITUYHUHBI (CHJIa TOKA, JIEKTPUUECKOE
HanpsDKeHUE, JJIEKTPUYECKOE COMPOTHBIICHUE, YICIbHOE CONPOTHBICHUE BENIecTBa, paboTa
ANEKTPUYECKOTO TOJIsl, MOIIHOCTh TOKa, (POKYCHOE pacCTOSHHE M ONTHYECKas CHJIa JIMH3bI, CKOPOCTh
JJICKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI M YacTOTa CBeTa, (OPMYIBI pacdyera dICKTPHUECKOTO
CONPOTHUBIICHUSI TMPHU MOCIEAOBATEIHPHOM M TMapayieIbHOM COEAMHEHUU MPOBOJHUKOB): HAa OCHOBE
aHaJIM3a YCJIOBUS 3a/1a4d 3alMChIBATh KPATKOE YCJIOBHE, BBIICIATh (DH3UYCCKHUE BEIMYUHBI, 3aKOHBI U
(dbopMyIibl, HEOOXOAUMBIE TSl €€ PEeUIeHUs, IPOBOIUThH PACUEThl U OIICHUBATh PEAbHOCTh MOJIYYEHHOTO
3HAYCHUS PU3NICCKON BEITUIHHEI.

BbIyCKHHUK TOTYYUT BO3MOXKHOCTD HAYYUTHCS:

WCIIONB30BaTh 3HAHUS 00 DJIEKTPOMArHUTHBIX SBJIEHUSAX B TOBCEIHEBHOW JKU3HU IS
oOecrniedueHrs 0€30MacCHOCTH TpU OOpALIEHUH C MPUOOpPaAMH U TEXHUYECKUMHU YCTPOHMCTBAMHU, JUIS
COXpaHEHUS 3/I0POBBS U COOJIOIEHUS HOPM DKOJIOTHUECKOTO IMOBEICHUS B OKPYXKAIOIIEH Cpelie;

MIPUBOAUTH IPUMEPHI BIUSHUSA 3E€KTPOMArHUTHBIX U31YyYE€HUN Ha )KUBbIE OPTaHU3MBI;

paznuuaTh TPAHUIBI TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, IMOHUMATh BCEOONIMI XapakTep
(GyHIlaMEHTAIbHBIX 3aKOHOB (3aKOH COXPAaHEHHUs OJJIEKTPUYECKOTO 3apsga) U OTPaHUYEHHOCTb
WCIIOJIH30BaHUSI YACTHBIX 3aKOHOB (3akoH OMa 1S yyacTka 1enu, 3akoH Jxoyns-Jlenna u ap.);

UCIONIb30BaTh TMPHUEMBI TMOCTPOSHHUS (U3MUECKUX MoOJeNe, Moucka U  (POpPMYIHUPOBKH
JTIOKA3aTeNIbCTB  BBIJBUHYTHIX THIOTE3 M TEOPETHYECKUX BBIBOJIOB HA OCHOBE OSMIMPUYECKH
YCTaHOBJICHHBIX (DAKTOB;

HaxOJUTh AJEKBATHYIO TMPEUIOKEHHOHN 3a7aue (HU3HMYECKYI0 MOJIENb, pa3peniaTh MpodieMy Kak
Ha OCHOBE MMEIOIIUXCS 3HAHUH 00 3JIEKTPOMATHUTHBIX SIBJICHUSIX C UCIOIB30BAaHUEM MAaTEeMaTUYECKOTO
ammapara, Tak ¥ Py IMTOMOIIA METO0B OIIEHKH.

KBaHTOBBIE SIBJIeHUS

BrinyckHHUK HayuuTCA:

pacrmo3HaBaTh KBAHTOBBIE SIBICHHS U OOBICHATH HAa OCHOBE HUMEIONIMXCS 3HAHUN OCHOBHBIE
CBOMCTBA WJIM YCIIOBUS MMPOTEKAHUS dTUX SIBJICHUH: €CTECTBEHHAS U UCKYCCTBEHHAS PAJIMOAKTUBHOCTD,

-, B- ¥ y-U3IIy4eHUs, BOSHUKHOBEHHUE JINHEHYATOTO CIIEKTPA U3ITydeHUsI aTOMa;

OTHMCHIBATh N3YYCHHBIC KBAHTOBBIC SBJICHHS, HCTIONB3Ys (DU3NUECKUE BEIMUYNHBI: MACCOBOE YHUCIIO,

3apsA0BOE YHUCIO, TEpUoj Toiypacmana, dSHeprus (GOTOHOB, NpPHU OMUCAHUM MPABHILHO
TPaKTOBAaTh (PU3UYECKUN CMBICT HCIOIB3YEMBIX BEIMYMH, MX OOO3HAYCHUS W EAUHUIIBI U3MEPEHUS,
HAaXOIUTh (HOPMYIBI, CBS3BIBAIONIME TaHHYI0 (U3UUYECKYI0 BEIUYMHY C JPYTUMH BeJIHMYMHAMH,
BBIYHUCIISITH 3HaUeHNE (DU3UICCKOIN BEITMYUHBL;

aHAJIM3UPOBATh KBAHTOBBIC SIBJICHHS, HCMIONB3YysS (PU3MUECKHE 3aKOHBI M TOCTYNAThl: 3aKOH
COXpaHEHHUs DSHEPIruH, 3aKOH COXPAHEHUS SJIEKTPUUYECKOTO 3aps/ia, 3aKOH COXPaHEHUsS MacCOBOTO



4KCila, 3aKOHOMEPHOCTH M3JIY4YEHMsI U IOIJIOUIEHHS] CBETa aTOMOM, IIPH 3TOM pa3jinyaTh CIOBECHYIO
(GbOopMyIMPOBKY 3aKOHA U €T0 MaTeMaTUYECKOE BHIPAKEHUE;

pa3nuyaTh OCHOBHBIE IPU3HAKU IUIAHETAPHOM MOJEIM aToMa, HYKJIOHHOW MOJEIN aTOMHOIO
A11pa;

IPUBOJIUTL  NPUMEPHl  MPOSIBIEHUS B  IPUPOAE U  NPAKTUYECKOTO  HCIIOJIb30BAHUS
PaZOaKTUBHOCTH, AJIEPHBIX U TEPMOSACPHBIX PEAKIIHMMA, CIEKTPAIbHOTO aHATN3a.

BbIyCKHUK TIOJTyYUT BO3MOYKHOCTb HAyUYUThCS:

UCIOJIb30BaTh IOJYYCHHbIE 3HAHUS B MOBCEIHEBHOM XH3HU MpH OOpalleHUH ¢ mpubopaMu H
TEXHUYECKUMH YCTPOMCTBaMM (CYETUMK MOHU3HUPYIOIIUX YaCTUL, JO3UMETpP), I COXpPaHEHUS
3JI0pOBbS U COOIOICHUS HOPM DKOJIOTMYECKOT0 MOBEJCHHUS B OKpPYKaloIle Cpeie;

COOTHOCHTB YHEPTHUIO CBSI3U aTOMHBIX SEp C Je(PEKTOM MACCHI;

MIPUBOJIUTH MPUMEPHI BIUSHUS PAAUOAKTUBHBIX H3TyYEHHUIl Ha JKUBBIC OpraHU3Mbl; [MOHUMATb
IIPUHLIMII JEHCTBUS 103UMETPA U pa3inyarh yCIOBUS €r0 UCIOIb30BaHUS;

MOHUMATh JKOJIOTUYECKHE MpOOJIEeMbl, BO3HUKAIOIIME TPU  HUCIOJIB30BAHUU  ATOMHBIX
NEKTPOCTAHLIUNA, W IYTH PELIEHUS ATUX MpoOJeM, MEPCHEKTUBbI HCIOJIb30BAaHUS YIPABISAEMOTrO
TEPMOSIEPHOTO CUHTE3A.

DJIeMeHTbI aCTPOHOMMH

BbInyCcKHHUK HAy4YHUTCS:

yKa3blBaTh Ha3BaHUs IulaHeT COJIHEYHON CHCTEMBI; pa3jindyaTb OCHOBHBIE NMPU3HAKU CYTOYHOI'O
BpallleHus 3Be3HOoro Heba, ABmxenus JIynol, ComHIla U MJIaHET OTHOCUTENBHO 3BE3/I;

[IOHUMATb Pa3INyuns MEXy FeIMOUEHTPUUYECKON U F€OLEHTPUUECKON cucTeMaMi MUpa;

BbIyCKHHUK TOTYYUT BO3MOXKHOCTD HAYYUTHCS:

yKa3bIBaTh OOIIME CBOMCTBA M OTJIMYMUS IUIAHET 36MHOM I'pYMIbl U IUIAHET-TUTAHTOB; MAJIbIX TeEll
ConHeuyHO cucTeMbl M OONIBIINX TUIAHET; MOJIb30BAThCSA KapTOM 3BE3IHOTO Heba Mpu HAOIIOIEHUSIX
3BE3HOro Heba;

pa3nuyaTh OCHOBHBIE XapaKTEPUCTUKH 3Be3N (pa3Mmep, IBET, TeMIlepaTypa) COOTHOCHTH IIBET
3BE€3/bI C €€ TEMIIEPATYPOId;

pa3nuyaTh TUIOTE3bl O MPOUCXOXKIeHUN COMTHEYHON CHCTEMBI.

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

7 kiaace

(68 yacos, 2 yaca B HEJIETIO)

1. Beenenue (4 gaca)

[Ipenmer u Meroabl (U3MKH. DKCHEPUMEHTANbHBIA METOA H3y4deHMs] Npupoisl. M3mepenue
¢uznueckux BenuuuH. [lorpemHocTs n3mepenus. O0o0IIeHNE pe3yabTaTOB 3KCIIEPUMEHTA.

Habuntoienne npocTeimux siBIeHUH U IPOLECCOB MPUPOIBI C TOMOIIbIO OPTaHOB YYBCTB (3peHMUS,
ciyxa, ocsi3aHMs). Mcmonp3oBaHME NPOCTEHIIMX H3MEPHUTENbHBIX NpUOOpoB. CxemaTtudyeckoe
n300paXkeHre OnbITOB. MeToibl Moay4YeHus 3HaHui B pu3uke. OU3nKa U TEXHUKA.

®poHTanbHas 1abopaTtopHas padora.

1.OnpeneneHue 1EeHBI IeJICHUST U3MEPUTETHLHOTO TTprdOopa.

II. IlepBoHavanbHBIE CBEJIEHHS O CTPOSHHUHM BellecTBa. (6 4acos.)

['umore3a o aucKkpeTHOM cTpoeHHMH BeulecTBa. Mosekynbl. HenmpepblBHOCTP M XaOTUYHOCTh
nBkeHUs dvactull BemiectBa. Juddysus. BpoyHoBckoe nBmkeHue. Mopenu rasza, KUIAKOCTH U
TBepAoro tena. BzaumopeiicTBue yacTuil BeuiecTBa. B3auMHoe NPUTSKEHUE U OTTAIKUBAaHUE MOJIEKYII.
Tpu cocrosiHus BemecTna.

®poHTansHas JabopaTopHas padora.

2.M3mepeHne pa3mMepoB MaJlbIX TEN.

III. BzaumopeiicTBue Ten. (23 yaca)

Mexannueckoe JBUkKEHHE. PaBHOMEpHOE U HE paBHOMEepHOE JBHkeHue. CkopocTs. Pacuer mytu
1 BpeMeHHU JBWKeHus. Tpaekropus. [Ipsamonunelinoe nBuxenue. Bzaumonercteue ten. Muaepus.

Macca. IlnotHocts. M3mepenue macchl Tena Ha Becax. Pacyer mMaccsl M o0beMa IO €ro
IJIOTHOCTH.



Cuna. Cunel B IpupoJie: TATOTEHUs, TSDKECTH, TpeHHUs, ynpyroctu. 3akoH ['yka. Bec tena. Cs3b
MEXKy CHJION TSbKECTH W Mmaccoil Tena. Jlunamometp. CrnokeHue BYX CHJI, HAIIPABJIECHHBIX MO OJHOM
npsmoii. Tpenue. Ynpyras nepopmanus.

OpoHTaNbHBIE Ta00PATOPHBIE PAOOTHI.

3.M3mepenue macchl Tela Ha pelyakKHbIX BECAX.

4 Mzmepenue oobeMa Tena.

5.0mnpeneneHue MIOTHOCTH TBEPAOIO BELIECTBA.

6.I'panyupoBaHue NpyXUHbI 1 U3MEPEHUE CUII TUHAMOMETPOM.

IV JlaBnenue TBepabIX TeN, )KUAKOCTEH u ra3o.. (21 gac)

Hasnenue. Onwir Toppuuemu. bapomerp-anepoua. ATmochepHOe MaBICHHE HAa Pa3IWYHBIX
BBICOTAX.

3axod [Tackans. CriocoObl yBennyeHHs U yMeHbIlIeHUs AaBiieHus. Jlapnenue raza. Bec Bo3ayxa.

Bosnymnas o6onouka. W3mepenue armocdeproro maBieHus. Manometpsl. [lopiiHeBoi
KUIKOCTHBIM Hacoc. llepemaua naBneHuss TBEpABIMH TEJIAMM, XKUAKOCTAMHU, rasamu. [leiictBue
KHUJIKOCTU U ra3za Ha IOrpy’KEHHOE B HUX Teso. PacueT naBieHMs )KUAKOCTU HA JTHO U CTEHKHU COCYJa.
CooOmaromue cocyasl. Apxumesnona cuia. ['uapasnuueckuii npecc. [TnaBanue ten. [lnaBanue cynos.
BosnyxomiaBanue.

®poHTanpHas JadopaTopHas padbora.

7.0npeneneHue BHITATKUBAIONICH CUJTBI, IEHCTBYIONIEH HA TOTPY>KEHHOE B KHUIKOCTH TEJO.

8.BbIsicHeHMEe yCI0BUH TUIaBaHUs TeNa B )KUJIKOCTH.

V. Pabora u MomHocTs. DHeprusl. (14 dyacos.)

PaGora. MomHocts. OHeprus. Kunermueckass osHeprus. I[loTeHImanbHas dSHeprus. 3aKoH
coxpaHeHus mexaHudeckoil sHeprum. IIpocteie Mexanu3mbl. KII/J[ mexanu3moB. Peruar. PaBHOBecue
CHJI Ha pblyare. MoMeHT cuibl. Peiuaru B TexHuke, ObITYy U nipupoje. [Ipumenenne 3akoHa paBHOBECHS
ppluara kK Osioky. PaBeHCTBO paOOT NpHu MCNONB30BAHUM MPOCTHIX MEXAHU3MOB. «30JI0TOE MPABUIION»
MEXaHUKH.

®dponTankHas 1abopaTopHas padora.

9.BrisicHEHUE yCIIOBUSL PABHOBECHSI pblyara.

10.0Onpenenenue KII/] npu nogseme no HaKJIOHHOM MIIOCKOCTH.

8 knace

(68 yacos, 2 yaca B HeJ1€JI10)

|. TernoBkle siBeHus (25 yacoB)

Buyrtpennsis sueprus. TemoBoe nBwkenue. Temmneparypa. Temnmonepenada. HeoOGpatumocTts
npouecca renonepenadu. CBs3b TEMIIEPATyphl BEIIECTBA ¢ Xa0TUYECKUM JBUKEHUEM €r0 YaCTHII.

CriocoObl M3MEHEHUsi BHYTpeHHEW »Hepruu. TemnaonpoBogHOCTh. KoauyecTBO TEMIOTHI.
VYaenpHas TtemnoeMkocTb. KonBekius. M3nmyueHue. 3akoH COXpaHEHHsS DJHEPIMM B TEIJIOBBIX
nporeccax.

[InaBneHve W KpuUCTAIMU3alWs. YJAelbHas TEIUIOTa IulaBleHus. ['paduk TmIaBlIeHUS W
OTBEpACBaHMS.

IIpeoOpa3oBanue SHEPruM NMPU HW3MEHEHMSIX arperaTHoro COCTOSHUS BellecTBa. lMcmapeHue u
KOHJIeHCallUs. YelabHas TeIuloTa MapooOpa3oBaHusi M KoHAeHcauuu. Pabora mapa u rasa mnpu
pacmmpennu. Kunenne xxunkoctu. BinaxxHocTs Bozayxa. TennoBble 1BUraTeNn. JHEPrus TOIIUBA.

VY aenpHas TEMI0Ta CropaHusl.

ArperatHble coctosHus. IlpeoOpa3oBanue sHeprum B TeruoBbix asuraressx. KIIJI TemioBoro
JIBUTATEJIS.

®poHTanbHas 1aboparopHas padora.

2.CpaBHEHHE KOJMYECTB TEIUIOTHI IPU CMEIIMBAHUH BOJBI PA3HOM TEMIIEPATYPBI.

3."3mepenue yaenbpHOM TEMII0OEMKOCTH TBEPIOTO TeNa.

II. DnexTpuueckue sBIEHUS U 3JIEKTPOMarHUTHbIE sByeHud (34 Jaca)

OnexTpuszanus Tesl. DIEeKTpUUecKUi 3apsaa. B3aumoneiicTeue 3apsioB. J[Ba Buja 3JI€KTPUIECKOTO
3apsaa. JJuCKpeTHOCTh 3JIEKTPUUECKOro 3apsaaa. DIEeKTPOH. 3aKOH COXPaHEHUSs AJIEKTPUUYECKOTro 3apsiia.
Onexkrpuueckoe mose. nekrpockon. CrtpoeHue atomMoB. OOBSICHEHUE DSIEKTPUUYECKUX SIBJICHUU.



IIpoBOAHMKM M HENMPOBOJHUKM 3JIEKTpUYecTBA. [[eHCTBHE AJIEKTPUYECKOrO MOJII Ha 3JIEKTPUUECKUE
3apsmbl.

[TocTosiHHBIN AJIEKTpUYECKU TOK. VCTOYHWKHM 3JEKTPUYEeCKOro Toka. Hocurtenmu CBOOOMHBIX
UEKTPUYECKUX 3aPsIOB B METAIUIAX, KUAKOCTAX U razax. DJIEKTPUUECKas LIENb U €€ COCTABHBIC YAaCTH.
Cuna Ttoka. Enununsl cuinbel Toka. Ammnepmerp. M3mepenue cuiibl Toka. Hampsokenuwe. EnuHuel
HanpspkeHus. BonbsTMerp. M3Mepenue HanpsokeHust. 3aBUCMMOCTD CHIIBI TOKA OT HaIIPSKECHHUS.

Conporusnenue. Enununsl conporusieHus. 3akoH Oma Juid ydyacTKa 3JIEKTPUYECKOM Lenu.
Pacyer conpoTuBieHNs IPOBOJHUKOB. Y IEIbHOE cONTpoTuBIeHUE. [IpuMephl Ha pacueT CONpOTUBICHUS
IIPOBOJHUKOB, CUJIBI TOKa M HalpsbkeHus. Peocratsl. IlocnenoBarenbHoe U napauieIbHOE COEIUHEHUE
MMPOBOIHUKOB. JleHcTBUA 3nekTpuyeckoro Toka 3akoH J[xoymnsa-Jlenma. PaGora snmekTpuyueckoro Toka.
MomHOCTh 3JIEKTpUYECKOro ToKa. EAMHMIBI pabOThl 3JIEKTPUYECKOrO TOKAa, IPUMEHSEMbIE Ha
npakTuke. CYETUNK INEKTPUYECKON SHEPTUU.

DneKTpoHarpeBaTeNbHble MpUOOpHl. Pacder asmekTposHepruu, MOTPeONIIeMO  OBITOBBIMH
pudopamu.

HarpeBanue mpOBOJHMKOB AJIEKTPUYECKUM TOKOM. KoOJIM4ecTBO TEIUIOTHI, BBLAEIAEMOE
IIPOBOAHUKOM C TOKOM. Jlamna HakanuBaHusa. Koporkoe 3ambikanue. [Ipenoxpanurenn. MarnutHoe
nosie. MaruutHoe mose npsMoro Toka. MarHuTHblE JIMHUM. MarHuTHOE IOJIeé KATYIIKH C TOKOM.
ONEKTPOMAarHuThl U uX npuMeHeHus. IlocrossHHbIe MarHUTHL. MarHuTHOE 10JI€ MOCTOSIHHBIX MarHUTOB.
MarnutHoe nosue 3emiu. JleiicTBue MarHUTHOTO MOJIsl HAa TPOBOIHUK C TOKOM.

ONEKTPUYECKUN JBUTATENb.

®poHTaNIbHBIE Ta00PATOPHBIE PAOOTHI.

4.COopKa 3JIeKTpUYECKOH 1IeTI U U3MEPEHNE CUJIbI TOKA B €€ Pa3JInYHbIX yYacTKaXx.

5.M3Mepenune HanpsHKEHUs Ha Pa3iIMYHbIX YYaCTKAX IEKTPUYECKOU LIETIH.

6.PerynupoBaHue CHIIbI TOKAa PEOCTaTOM.

7.3mepenue conpoTUBIEHUS MPOBOIHUKA IIPHU TOMOIIY aMIIEPMETPA U BOJIbTMETPA.

8.13mepenne MOIHOCTH U pabOThI TOKA B AJIIEKTPUUECKON J1aMIIe.

9. COopka 37eKTPOMArHuTa U UCIIBITAHUE €TO ACHCTBUS.

10. M3yueHue 3/1eKTpHUUECcKOro JBUraTelis HOCTOSHHOTO TOKA (Ha MOJIEIN).

III. CeetoBsie sBieHHS. (9 YacoB)

Hcrounuku cera.

[IpsimonuHeitHOE pacnpocTpaHeHue, OTpakeHHe M IpesnomiieHue ceera. Jlyy. 3akoH oTpakeHus
csera. [Imockoe 3epkano. JIunza. Ontudeckas cuia JuH3bl. M300paxeHne naBaeMoe JIMH30i.

N3mepenue hokycHOro pacctosHus coduparomieil muH3bl. OnTudeckue npudopsl. ['na3 u 3penue.
Oukwu.

®poHTaNbHBIE Ta00PATOPHBIE PAOOTHI.

11.M3y4eHne 3aKOHOB OTpa)KEHHUs CBETa

12.HabmnroneHue siBIeHUs IPEeOMIIEHUS CBETa

13.ITonydenue u300paxeHus MpU MOMOLIH JTHH3bI.

Peseps -2uac

9 knace

(68 yacos, 2 yaca B HeJ1€JI10)

1. 3aKOHBI B3aMMOICUCTBUS U ABUKEHUS Tel. (25 9acoB)

MarepunanbHas Touka. Tpaekropus. Ckopocts. Ilepememenune. Cucrema orcuera. Onpezenenue
KOOpJAMHATBl JIBUXKYIIEro Tena. ['papuku 3aBUCUMOCTHM KHHEMAaTHUECKUX BEJIWYMH OT BPEMEHH.
[IpsimonuHeitHOe paBHOYCKOpeHHOE JABMkKeHHe. CKOPOCTh PAaBHOYCKOPEHHOTO JIBUYKEHUSI.

Ilepemenienue npu paBHOYCKOPEHHOM JBMXKEHHH. OIpenenceHre KOOpANHAThl ABMXKYIIETO Teja.
I'padvkn 3aBUCUMOCTH KHHEMAaTUYECKUX BEIUYMH OT BpEMEHU. YckopeHue. OTHOCHUTENbHOCTh
MEXaHMUYECKOT0 JABMKEHUs. MHepunanpHas cucrema oTcyera.

[lepsriit 3akon HetoToHa. Bropoii 3akon Hetotona. Tpernii 3akon Hetotona. CBoOOAHOE NaieHNE
3axoH BcemupHoro tarorenus. KpuBonnneiiHoe aBmxeHue. [[BUKeHHE 110 OKPYKHOCTH.

UckyccTBennsle criyTHUKY 3emiu. Pakersl. IMmynbe. 3akoH coxpaHeHUs UMITynbca. PeakTruBHOE
IBI>KeHUe. [IBrkeHue Tena OpoIIeHHOro BEpTUKAIbHO BBEepX. JBHKeHHE Tesla OpOLICHHOTO MO YIIIOM



K TOPH30HTY. J[BMKeHue Tena OpOIIeHHOT0 TOPU30HTAIBHO. Y CKOPEHHE CBOOOTHOTO MaIeHUs Ha 3emIie
U JPYTUX IJIaHETax.

@®poHTanbHbIe 1a00paTOpHbIE PaOOTHI.

1. UccnenoBanue paBHOYCKOPEHHOT'O ABMKEHUSI O€3 HauaabHOU CKOPOCTH.

2.M3mMepeHune ycKopeHHs: CBOOOHOTO MaJICHHUS.

II. Mexanndeckue kojaebaHust ¥ BOJHBL. 3BYK. (10 yacoB)

Mexannueckue Kkosnebanus. Awmmuutyaa. Ilepuox, wyacrora. CBoOoaHble — KoieOaHUS.
Konebartenbuble cucteMbl. MasTHUK. 3aBUCUMOCTH [EPHOJIA U YACTOThl HUTSHOTO MasiTHUKA OT JIJTMHbI
HUTH.

[IpeBpamienue sSHepruu NOpu  KoyiedaTeNbHOM  JIBMKEHHH.  3aTryXawliue  KoseOaHHs.
Bremnyxaennsie konebanus. Mexanndeckue BonHbL. [nHa BoHEL. [IpogonbHbIE U TIONIEPEYHbIC BOTHBL
CkopocTh pacmpocTpaHeHHs BOJHBL. 3BykK. Bpicota u TeMOp 3Byka. [poMKoOCTh 3BYyKa/
PacnipocTpanenue 3ByKa.

CxopocTs 3Byka. OTpaxkenue 3Byka. 9xo. Pezonanc.

®dponTankHas 1abopaTopHas padora.

3.UccnenoBanue 3aBUCUMOCTH TIEPUOJA M YAaCTOTHI CBOOOJHBIX KOJIeOaHMII MaTeMaTH4eCKOro
MasiTHUKA OT €ro JJINHBI.

III. OnexTpomaruutHele apineHus. (174acoB)

JlelicTBUE MarHUTHOTO TIOJIS Ha AJIEKTpHUYECKHe 3apsaabl. I'paduyueckoe n3o0paskeHre MarHUTHOTO
nonisa. HampaBrienue Toka ¥ HampaBjeHHE ero MarHUTHOro mois. OOHapy)XKeHHe MarHUTHOTO IOJI 10
€ro JCWCTBUIO Ha AneKTpudeckuil Tok. [IpaBmiio neBoil pyku. MarHuTHBIA MOTOK. DJIEKTPOMarHUTHas
MHIYKUUA. SIBI€HUE 3JIeKTpOMarHuTHOM HHAYKUUHU. [lodydenne nepeMeHHOro 3JIeKTpUUECKOro TOKA.

OnexTpoMaruutHoe nosie. HeoqnoponHoe u HeonHOpoAHOE Moje. B3auMOCBsI3b 3JIEKTPUUECKOTO
W MarHUTHOTO MOJIEU. DIEKTPOMAarHUTHbIE BOJIHBI. CKOPOCTh pPacCIpOCTPAHEHHUS AJIEKTPOMATHUTHBIX
BOJIH. DJIEKTPOJIBUTaTeNb. JJIeKTporenepaTop. CBET — 3JI€KTPOMarHuTHAs BOJHA.

®dpoHTanbHas JadopaTopHas padbora.

4.V3yueHue siBJICHUS AIEKTPOMArHUTHOM MHIYKIIUH.

I V. Crpoenue atoma u atomHoro siapa (11 gacos)

PannoaktuBHOCTH. Anb(a-, 6eTTa- 1 raMmma-uzinydeHue. OIbITH IO PACCEMBAHUIO alb(a-dacTHII.

[InanerapHas mognens aroma. ATomMHOe sAApo. IIpoTOHHO-HEWTpOHHAs Mozenb sapa. Meromabl
HaOJII0/IEHUs ¥ perucTpaluy yacTull. PagnoakTuBHbIE IPEBpAICHUs. DKCIEPUMEHTAIbHBIE METOBI.

3apsan snpa. Maccosoe uncno sapa. SAnepusie peakuuu. Jlenenue m cunres saep. CoxpaHeHue
3apsifla U MacCOBOI'O YMCIa MPH SAEPHBIX peakuusax. OTKpbITHE IPOTOHA U HEUTPOHA. SlaepHble CUIIBI.
OHeprus CBA3M YacCTHI] B sJIpE.

Ouneprusa cBsizu. Jledhekr wmacc. BeineneHue 5sHepruM Mpu  JEJICHUM W CHUHTE3€  sJEp.
Hcnonb3oBanue snaepHoit sHepruu. Jlosumerpus. Anepssiiit peakrop. IIpeoOpasoBanue Buyrpenneit
SHEPruu SAep B JJIEKTPUUECKYI0 OJHEPruto. ATOMHas »dHepreTuka. TepMosiiepHble peaKIHH.
buonoruueckoe nelicTBrue paguanuy.

V. Ctpoenue u 3Bomtonus Beenennoii (5 yacos)

Cocras, ctpoenue u npoucxoxaeHue ConHeuHon cucreMsl. bonbmme Tena ConHEYHOU CUCTEMBI.

Mansie Tenma ComuewyHoit cucteMbl. CTpoeHue, uziaydeHue u sBomtonus CoiHIA W 3BE3I.
Crpoenue u 3Bonmonus Beenennoii.

Crnucok nuTepatypsl ¢ yKazaHHEM MepedHs yueOHO-MeTOINYECKOro obecrneueHus,

cpeAcTB 00yUYeHHsI U HJIEKTPOHHBIX 00pa30BaTENbHBIX PECYPCOB.

1. ®u3zuka. 9 ki.: yueb. g odmeoOpazosar. yupexaenuit. / A.B. [1époimkun, E.M. I'yrhuk M.:

Hpoda, 2019.

2. ®usuka. 8 Ki.: yueb. 1uist obmeoOpazoBat. yupexaenuit. / A.B. [1époimkun, E.M. I'yrHuk M.:

Hpoda, 2019.

3. ®usuka. 7 Kki1.: yueb. g odmeoOpazosar. yupexaenuil. / A.B. [1époimkun, E.M. T'yrHuk M.:

Hpoda, 2018.

4. ®uzuka. 9 knacc: noypouyHsle 1iansl no yueouuky A.B. [1é€psimkuna, E.M. I'yTHuk / aBT.-coCT.

H.JLIlenareituenko. — Boarorpaza: Yuutens, 2020. — 230 c.



5. ®usuka. § Kjacc: MoypoyuHble Miansl o yueonuky A.B. I1épeimkuna, E.M. I'yTHuK / aBT.-cOCT.
H.JL.Ilenareiiuenko. — Bonrorpaa: Yuurens, 2019. — 230 c.

6. ®usmka. 7 Kjacc: MoypovHble riansl mo yueouuky A.B. [1€peimkuna, E.M. I'yTHuk / aBT.-cOCT.
H.JL.Ilenarefiuenko. — Bonrorpaa: Yuurens, 2018. — 271 c.



