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PaGouyasi nporpaMMa 0CHOBHOTI'0 0011ero 00pa3oBaHus
no npeamery Pusnka (¢ UCrob30BaHuEM 000pymoBaHus IeHTpa «Todka pocTay

HHOACHUTEJIBHAS 3AIIUCKA

Pabouas mporpamma mo ¢usmke a8 7-9 KIaccoB COCTaBlIeHA HA OCHOBE CICIYIOIIMX
JIOKYMEHTOB:

1. ¢enepanpHOrO0 TroOCYIapCTBEHHOTO0 OOpPa30BAaTENBHOTO CTAaHAAPTa OCHOBHOTO OOIIETO
obpasoBanusi, yrBepkaeHHoro [Ipukazom MunoOpazoBanus PO ot 17.12.2010 Ne 1897 «O06
YIBEP)KICHUM M BBEICHUU B JACWCTBUE (eAepaTbHOrO TOCYAapCTBEHHOTO 00pa3oBaTeIbHOTO
CTaHJapTa OCHOBHOI'O 001Iero 00pa3oBaHUsY;

2. TpUMEpPHOW OCHOBHOH 00pa30BaTENIbLHOW MPOrpaMMbl OCHOBHOTO 00IIEro oOpa3oBaHUs
(omobpena pemeHueM (eaepalibHOrO  y4eOHO-METOJAMYECKOr0 OOBEIMHEHHUS 110  OO0IIeMy
obpa3zoBanuto, mpotokon ot 08.04.2015 Ne 1 /15);

3. ®enepanbhblii 3akoH 0T 29.12.2012 Ne 273-®3 (pex. ot 31.07.2020) «O6 obpa3oBaHuu B
Poccuiickoit denepanum» (¢ u3M. u gom., Betyn. B cuiay ¢ 01.09.2020) — URL: http://www.
consultant.ru/document/cons_doc LAW 140174 (nata o6pamenus: 10.04.2020).

4. Tlacmopt HanuoHanpHOro mnpoekTta «OO6pasoBanue» (yrB. mnpesuauymom CoBeta mpu
[Tpesunenre PO no crparernyeckoMy pa3BUTHIO M HAIlMOHAJIBHBIM IPOEKTaM, MPOTOKOJ OT
24.12.2018 N 16) — URL: /Ihttps://login.consultant.ru  link  ?req=doc&base=LAW-
&n=319308&demo=1 (nata obpamenus: 10.04.2021).

5. TocynmapcrBennass mnporpamma Poccuiickoit ®@enepaunn  «Pa3Butue 00pa3oBaHHS
(Y1Bepxknena [locranoBnenuem IlpaButensctBa PD ot 26.12.2017 N 1642 (pen. ot 22.02.2021)
«O0 yTBEp)KIEHHH TOCYAapCTBEHHOW mporpamMmel Poccuiickoli ®enepanmu «Pa3zButue 00-
pasoBanusi» — URL: http: //www.consultant.ru document cons doc LAW 286474 (nara
obpamenus: 10.04.2021).

6. IIpodeccmonanbusbiii crannapt «llegaror (megarorudeckasi AEATEIBHOCTD B JONIKOIb-HOM,
HA4YaJbHOM O0IleM, OCHOBHOM 0OIIeM, cpeHeM oO0IeM 00pa30BaHUMU), (BOCIIUTATENb, YUUTENb)»
(pexn. ot 16.06.2019 r.) (Ilpuxaz MunucrepcTBa Tpyaa u couraibHON 3amuThl PD oT 18 okTs0ps
2013r. Ne 544H, ¢ U3MEHEHUSIMH, BHECEHHBIMU NIpHKa3oM MUHHCTEpPCTBA TpyJa U cou3aiutel PO
or 25 pekabps 2014r. Ne 11158 um or 5 amrycra 2016r. Ne 422n) — URL: //
http://mpo¢crannaprnenarora.pd (nara odbpamenus: 10.04.2021).

7. @enepalibHbIIl TOCYNapCTBEHHBIH OOpa30BaTENbHBIM CTaHIAPT OCHOBHOrO OOIIETro 00-
pasoBanus (YTBepkIeH Npuka3zoM MuHuctepcTBa oOpa3oBanus U Hayku Poccuiickoit dene-paruu
ot 17 nmexabpst 2010 r. N 1897) (pen.21.12.2020) — URL: https://fgos.ru (mata o6-pamieHus:
10.04.2021).

8. OCHOBHOW 00pa30BaTEIBLHOW MPOTPaMMBbl OCHOBHOTO 00miero obpasoBanus MBOY
«Hwxnecysikcnnckass COLI» TykaeBckOro MyHUIIMIIAIBHOTO paiioHa.

B mporpamme y4uTBIBaIOTCS OCHOBHBIE HJAE€M U TIOJOXKEHHS MPOrpaMMbl Pa3BUTUS U

(dbopMUpOBaHUS YHUBEPCAJIbHBIX Y4YeOHBIX JAEWCTBUH [UIsi OCHOBHOTO oOIIero o0Opa3zoBaHus,
NPEEMCTBEHHOCTh €  TPUMEPHBIMA  IPOTpaMMaMH  HAdaJIbHOTO  OO0meT0  0Opa30oBaHMI.

[lporpamma  sBISieTCST OpPUEHTHPOM  JUIE  COCTABJIICHUS  KaJCHIApHO-TEMATHYECKOTO
MJJAHUPOBAHUS: OHA OIpeaeseT WHBApUAHTHYIO (00sM3aTeNbHYI0) 4YacTh Y4YeOHOro Kypca, 3a
npejienaMu KOTOPOTo OCTAeTCsl BO3MOXKHOCTh aBTOPCKOTO BBIOOpa BapHMaTHBHOM COCTaBISIOIIEH
coJiepKaHusl 00pa3oBaHMUsL.

B nporpamMme i1 OCHOBHOW IIKOJIBI NMPEIYCMOTPEHO pa3BUTHE BCEX OCHOBHBIX BHJIOB
JESTENIbHOCTH 00y4aeMbIX, IPEJICTABICHHBIX B MPUMEPHBIX MporpamMmax IJis Ha4aabHOTO OOIIero
obpazoBanus. OIHAKO cOIEp)KaHWE MPOTPaMMBbl JUII OCHOBHOW MIKOJBI WMEET OCOOCHHOCTH,
00yCJIOBJICHHBIC, BO-TIEPBBIX, MPEAMETHBIM COJICP)KAHHEM CHUCTEMBI OOIIETO  CPEITHEro
00pa3oBaHUs; BO-BTOPBIX, ICHXOJOTHYECKUMH U BO3PACTHBIMH OCOOCHHOCTSIMH 00y4aeMbIX.



B mporpamme 0603HaueHO IienenojaraHue MpeAMETHBIX KypCOB Ha Pa3HbIX YPOBHSX: Ha
YpOBHE METanpeIMETHBIX, IIPEIMETHBIX U JIUYHOCTHBIX
1eieil; Ha ypOBHE METalPeIMETHBIX, MPEJAMETHBIX U JINYHOCTHBIX 00pa30BaTeIbHBIX  PE3yJIbTaTOB
(TpeboBaHuii); Ha ypOBHE YUeOHBIX JCHCTBU.

Puszuka 7-9 ki

1) dopMupoBaHHUE TIPEICTABICHUN O 3aKOHOMEPHOU CBSI3U W TTO3HABACMOCTH SIBJICHHHA MPUPOIIBI, 00
O0BEKTHBHOCTH HAyYHOI'O 3HAaHHUS,; O CHUCTEMOOOpasyrouled poiau QU3MKM [UId Pa3BUTHA IPYTUX
€CTECTBEHHBIX HayK, TEXHUKU M TEXHOJOTHIl; HAYYHOIO MHPOBO33PEHHUS KaK pe3yjbTaTa M3y4eHHsS OCHOB
CTpOCHUS MaTepUH U PyHIaMEHTANbHBIX 3aKOHOB (DPU3HKH;
2) ¢dopMupoBaHHE TIEPBOHAYAIBHBIX NPEACTaBIEHUH O (U3NIECKONH CYIIHOCTH SIBICHUH MPUPOIBI
(MexaHMYEeCKHX, TETJIOBBIX, DJCKTPOMATHWUTHBIX W KBAaHTOBBIX), BHAAX MaTepuH (BEHIECTBO W IIOJE),
JBIDKEHHHM KaK crocobe CyIIeCTBOBaHUS MAaTepUH; YCBOCHHE OCHOBHBIX HJEH MEXaHUKH, aTOMHO-
MOJIEKYJISIPHOTO YYEHHs O CTPOCHUH BEIIECTBAa, DJIEMEHTOB 3JICKTPOJUHAMUKM W KBAaHTOBOH (DHU3HKH;
OBJIa/ICHUE MTOHATHHHBIM aNiapaToM 1 CUMBOJINYECKUM SI3BIKOM (DU3HKY;
3) npuoOpeTeHre ONbITa MPUMEHEHHUS] HAyYHBIX METOJOB MO3HAHWUS, HAOMOACeHUS (U3NYeCKUX SBICHUH,
MIPOBENEHHS OIBITOB, IMPOCTBHIX AKCIEPUMEHTAIBHBIX MCCIEIOBAaHUN, MPSIMBIX M KOCBEHHBIX U3MEPEHHH C
UCIIOJIb30BAaHUEM AHAJIOTOBBIX W LUQPOBBIX HM3MEPHUTENBHBIX NPUOOPOB; NOHUMAaHUE HEU30EKHOCTH
MOTPEIIHOCTEH JTFOOBIX H3MEPEHUIA;
4) moHnMmaHue (QU3MUECKMX OCHOB W TNPHUHIMIOB ACUCTBHA (paOOThl) MAallMH M MEXaHHU3MOB, CPEICTB
NEPEABMKECHUS U CBSI3H, OBITOBBIX NPUOOPOB, MPOMBIIUICHHBIX TEXHOJOIMYECKHX MPOLIECCOB, BIUSHUSA UX
Ha OKPY>KaIoUIyI0 Cpelly; OCO3HAHNE BO3ZMOKHBIX MIPUYHH TEXHOTEHHBIX U SKOJIIOTHUECKUX KaTacTpod;
5) oco3zHaHHE HEOOXOIUMOCTH TNPHUMEHEHHS IOCTWKEHHH (QU3UKK M TEXHOJOTWUH A PalMOHAIBHOTO
HPUPOAOTIONb30BAHMUS;
6) oBnazieHHME OCHOBAMU O€30IIACHOTO HCIOJIb30BAHUS €CTECTBEHHBIX M MCKYCCTBEHHBIX JIEKTPUYECKUX U
MarHUTHBIX —TIOJICH, OJNEKTPOMArHUTHBIX W 3BYKOBBIX BOJH, €CTECTBEHHBIX M HCKYCCTBEHHBIX
MOHU3UPYIOIIUX U3TYYCHUH BO M30€KaHNEe UX BPEIHOTO BO3JCHCTBHUS HA OKPYKAIOIIYIO CPENy M OpraHU3M
YeNoBeKa;
7) pa3BUTHE YMEHHs TUIAHMPOBATh B MOBCEIHEBHOW JKM3HU CBOW JIEHCTBHS C MPUMEHEHHEM IOJY4YEHHBIX
3HaHWH 3aKOHOB MEXaHUKH, OJJIEKTPOAMHAMUKH, TEPMOAMHAMUKA W TEIUIOBBIX SBJICHHH C IIEJIBIO
cOepeKeHHs 37J0POBbS;
8) hopmupoBaHue NpeACTaBICHUH O HEPALUOHAILHOM HCIOJIb30BAaHUM NMPHPOIHBIX PECYPCOB M BHEPTHUH,
3arpsi3HEHUH OKPY>KaIOIIEel cpe/ibl Kak ClIeJCTBHE HECOBEPIIEHCTBA MAIIUH U MEXaHU3MOB;
BrinycKHMK HAYyYHTCS:
e coOmomaTe mpaBwia 0E30MAaCHOCTH W OXpaHbl TpyAa Npu padbore ¢ y4eOHBIM M JIaOOpaTOPHBIM
000pyIOBaHHEM;
® [OHMMAaTh CMBICI OCHOBHBIX (PHM3MYECKHX TEPMHUHOB: (HU3NYECKOe Tello, (U3UYECKOe SIBJICHUE,
¢du3nyeckas BeJIHMYNHA, CUHUIBI H3MEPCHUS;
® pacro3HaBaTh MPOOJIEMbI, KOTOPHIE MOKHO PEIIUTH MPH TOMOIIH (PU3NUECKUX METOAOB; aHAITU3UPOBAThH
OTJIeNTbHBIE JTAlbI IPOBEICHHS UCCIIEIOBAHNN M UHTEPIIPETUPOBATH PE3yIbTaThl HAOIIOICHHU U OTIBITOB;
® CTaBUTb ONBITHl [0 HCCICAOBAHHIO (M3WYECKUX SIBICHUH WM (U3MYECKUX CBOMCTB Ten 0Oe3
UCIIOJIb30BaHMs NPSIMBIX  HM3MEPEHHH; TMpH 3TOM  (QOpPMYJIUpOBaTh MpodieMy/3afady y4eOHOTo
JKCIEPUMEHTa; COOUpaTh YCTAaHOBKY W3 TIPEIJIOKECHHOTO OOOPYJOBAaHUS; IPOBOJUTH ONBIT U
(bopMyIMpOBaTh BHIBOIBI.
Hpumeuanue. Ilpm mnpoBeneHnn wucciuenoBaHus (U3NYECKUX SBICHUU W3MEPUTENbHBIE MPHOOPHI
UCTIONIB3YIOTCS JIMIIb KaK JaTYMKH HM3MEpPEeHUs (U3MUECKUX BEIMYMH. 3aliCH IOKa3aHWH MPSMBIX
M3MEPEHHH B ATOM Cllydae He TpeOyeTcs.
® [IOHMMAaTh POJIb SKCIEPUMEHTA B MOJTYYEHUH HAYYHOH HHpOpMaLUH;
® POBOJAUTH IpsIMble U3MEpeHHsT (PU3MUECKUX BEJIUYMH: BPEMs, paccTOSHME, Macca Teja, 00beM, cuia,
TemIeparypa, aTMocepHoe JaBJIeHHUE, BIaXHOCTb BO3/1yXa, HANPSHKEHUE, CHIIA TOKA, PaJuallMOHHBIA (OH
(c ucmonp30BaHWEM AO3UMETpPa); MPH 3TOM BBIOMPATh ONTHMAIBHBIA CIIOCOO M3MEPEHUs] U HCHOJIb30BaTh
MIPOCTEUILINE METOJIbI OLIEHKH ITOIPEIIHOCTEN U3MEPEHU.
Opumevanue. Jlrobas yueOHas mporpaMmma JI0JKHA 00eCTIeYnBaTh OBIIAJICHUE PSIMBIMA H3MEPECHUSMH BCEX
MEPEYHCICHHBIX (U3NIECKUX BEINUMH.
® IIPOBOAWTH MCCIICIOBAHHUE 3aBUCUMOCTEN (PM3MUECKUX BEJIMUUH C UCIIOIH30BAHUEM MPSIMBIX M3MEPEHHH:
IPH 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHPOBATH PE3yJbTAThl MOJTYUYCHHON 3aBUCHMOCTH (DPU3MUECKUX
BEJIMYMH B BUJIE TAOJIUI U rpauKOB, A€TIaTh BBIBOJBI II0 PE3yJIbTaTaM UCCIIEIOBaHUS;



® TPOBOAUTH KOCBEHHbIE H3MEpeHHs (U3NYECKUX BEJIWYMH: TPU BBIIOIHEHHMH HW3MEpEHHH coOHMparth
9KCIEPUMEHTAIBHYIO YCTaHOBKY, CIEAYS MPEAJIOKEHHOM MHCTPYKIMH, BBIYUCIATH 3HAYCHHE BEJTHMYMHBI U
AQHAJIM3UPOBATH TIOJIyUYEHHbIE PE3YJIBTAThI C YIETOM 3aJaHHOW TOYHOCTU U3MEPEHUIL;

® aHAJIM3MPOBaTh CUTYAIlMM MPAaKTUKO-OPUCHTUPOBAHHOTO XapakKTepa, y3HaBaTh B HHUX IMPOSBICHHE
W3yYCHHBIX (U3MUECKUX SBICHUH WJIM 3aKOHOMEPHOCTEH M TNPHUMEHSITh WMEIOIIMECs 3HaHHA OIS HX
0OBSICHEHHS,;

e [IOHMMaTh IPUHLIUIIBI JEUCTBHUS MALINH, IPUOOPOB U TEXHUYECKUX YCTPOWCTB, YCIOBHS X 0€30I1acCHOIO
UCIIOJIb30BaHUS B IIOBCEITHEBHOM KHU3HU;

® JCIIONIB30BATh IPU BBIIOJIHEHMHM Y4YeOHBIX 3alad Hay4HO-TIONMYJSIPHYIO JIMTEpaTypy O (GHU3UYECKUX
SBJICHUSIX, CIIPABOYHbIC MaTepHabl, pecypchl MIHTepHeT.

BbInyCKHHK NOJYYUT BO3MOKHOCTh HAYYHThHCS:

® 0CO3HABAMbL YEHHOCMb HAYYHLIX UCCIe006AHUL, POAb (QU3UKU 6 pPACWUPEHUU npeocmasieHull oo
OKpyoJicaiowem mMupe u ee 8K1A0 8 YIyueHue Kauecmea HCusHu,

®  UCHONBL306AMb NPUEMbL NOCHPOEHUS QUIUUECKUX MOOenell, NOUCKA U POPMYIUPOBKU OOKA3AMENbCHE
BbI0GUHYMBIX 2UNOME3 U MEOPEMUYECKUX 86160008 HA OCHOBE IMRUPULECKU YCHAHOGNIEHHBIX (DaKmMO8;

®  CpasHuBamv MOYHOCMb USMEPEHUs PUIULECKUX GENUYUH NO BeTUUUHE UX OMHOCUMENbHOU NOZPEUHOCTU
npuU npoGeoeHUY NPAMbIX USMEPEHUL,

®  CaMOCMoAmMeNbHO NPOBOOUMb KOCBEHHblE UBMEPEeHUs U UCCIe008aHUA  PUIUYECKUX 6eUYUH C
UCNONIL308ANHUEM PA3TUYHBIX CNOCOO08 UBMePeHUs QUUYECKUX BelUYUH, 8blOUPAMb CPEOCMBA USMEPEHUs C
Yuemom HeoOX0OUMOU MOYHOCIU UMepeHUll, 0O0CHO8bI8AMb 8bIOOP CNOCObA UMepeHUs, A0eK8AMHOZ0
nocmasnennou 3a0aye, NPoBOOUMb OYeHKY 00CHOBEPHOCIU NOTYYEHHBIX Pe3YIbMAaAmos;

®  GOCHpUHUMAMb UHDOPMAYUo QUUYECKO20 COOePIUCAHUsl 8 HAYYHO-NONYIAPHOU Jaumepamype U
cpeocmeax Maccogou ungopmayuy, KpUmMu4ecku OoyeHu8amsv NOJYYEHHYIO UHGOPpMAYuio, AHATUUpYs ee
cooepoicanue u 0anHble 00 UCTNOYHUKe UHpopMmayuu,;

e co30asamb CcOOCMEEHHbIE NUCbMEHHbIE U YCMHble COOOWEeHUs O QU3UUECKUX AGNEHUAX HA OCHOGe
HEeCKONbKUX — UCTMOYHUKOE UHGOpMayuu, Cconposodcoams GblCMYNIEHUEe npe3eHmayuell, y4umoleds
ocobenHocmu ayOumopuu c6epcmHuKo8.

Mexann4yeckue siBJICHUS

BrinycKHMK HAYyYHTCS:

® pacro3HaBaTh MEXaHUYECKHUE SIBIICHUS M OOBSACHATH HA OCHOBE MMEIOIINXCS 3HAHWI OCHOBHBIE CBOWCTBA
WIM YCIOBHUS TPOTEKaHWA ITHX SBJICHUN: PAaBHOMEPHOE U HEPAaBHOMEPHOE IBM)KEHHE, PAaBHOMEpPHOE U
PaBHOYCKOPEHHOE MPSMOJIMHEIHOE JIBUXKEHHE, OTHOCHUTEIBHOCTh MEXaHHYECKOIO JIBHKEHHS, CBOOOJIHOE
najieHue Tell, PaBHOMEPHOE [BI)KEHHE IO OKPYXKHOCTH, HHEpLHUS, B3aUMOJICHCTBUE TEN, PEaKTHBHOE
JIBIDKEHHE, Tiepelada JaBJCHUS TBEPAbIMU TelaMH, >KWAKOCTSMH M Tra3amu, arMocdepHoe aBlieHHE,
TUTaBaHWE TeJ, PaBHOBECHE TBEPABIX TeJ, HMMEIONIMX 3aKPeIUIEHHYI0 OCh BpallleHus, KoJjebaTelbHOe
JBIDKEHHE, PE30HAHC, BOTHOBOE ABMKEHHE (3BYK);

® ONUCHIBATh M3YUYCHHBIC CBOWCTBA T M MEXAHMUYECKHE SBJICHHS, MCIONB3YS (U3NUYECKUE BEINYMHBI:
NyTh, IEPEMEIICHNE, CKOPOCTb, YCKOPEHHE, Nepro]] O0palleHus, Macca Tesa, IUIOTHOCTh BELIeCTBa, CHJia
(cuma TsKEeCTH, cujla YNPYrocTH, CWiIa TPEHHUs), NaBleHHE, HMITyJbC Tella, KWHETHYecKas 3Heprus,
NOTEHIMANbHAS YHEPTHUsl, MEXaHW4ecKas: paboTa, MexaHuueckas MormHocts, KI1[ mpu coBepiiennn paboThl
C HMCIIOJIb30BaHUEM IIPOCTOTO MEXaHU3Ma, CHJIa TPEHHUS, aMIUIMTYAa, IEepHUOJ U 4acToTa KoneOaHuH, JyinHa
BOJIHBI U CKOPOCTHb €€ paclpOCTpaHCHHWs; MPH OMHCAHUHM TPABUILHO TPAKTOBATh (U3MUYECKHHA CMBICT
UCIIOJIb3YEMBIX BEIHYUH, UX O0O3HAYCHUS W CJUHUIBI M3MEPCHHUS, HAXOIUTHh (OPMYIIbI, CBS3BIBAIOIIUE
JaHHYIO0 (PU3MYECKYIO BETMYMHY C APYTHMMHU BeTMUMHAMU, BHIYUCIIATH 3HAYCHNE (PU3NYECKON BEJTMYUHEI,

® aHAJIM3MPOBATh CBOMCTBA TEJNl, MEXaHWYECKUE SIBICHHUS W TIPOIIECCHI, MCIOIB3Ysl (U3NUECKUE 3aKOHBI:
3aKOH COXPaHEHHUsl SHEPTHH, 3aKOH BCEMHUPHOTO TATOTEHHs, MPUHIIMII CYNEPIO3UIMHA CHIT (HAXOXJCHUE
paBHopelcTBytomeit cuibl), I, 11 u 11l 3akonsr HeloToHA, 3aKOH cOXpaHeHHsS MMITyJIbca, 3aKOH |'yka, 3aKOH
[Nackains, 3aKkoH ApXUMeza; IPHU 3TOM pa3InyaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA U €r0 MaTeMaTHYECKOe
BBIPQKEHHE;

® paznMyaTh OCHOBHbBIE MPU3HAKH M3YYCHHBIX (QU3MUECKUX MOJIENICH: MaTepruanbHas TOUKa, HHepIUalibHas
CHCTEMa OTCUETa;

e pemaTh 3a1a4yd, UCHOIB3yd (M3WYECKHE 3aKOHBI (3aKOH COXpaHEHHUS JHEPTrHuH, 3aKOH BCEMHUPHOTO
TATOTEHUs], NpuHLIUN cynepno3unuu cui, I, II u 11l 3akons! HeroToHa, 3aK0H cOXpaHEHHs UMITYJbCa, 3aKOH
I'yka, 3akon Ilackams, 3akoH Apxumena) W (QOpMyJbl, CBA3BIBAIOIIME (DHU3NYECKHUE BEIMYUHBI (ITYTh,
CKOpPOCTb, YCKOPEHHUE, Macca Teja, IUNIOTHOCTh BELIECTBAa, CWJIA, JaBJIEHHE, UMITYJIbC TeJd, KMHETHUYECKast
SHEprus, MOTEHLHaIbHAs JHEPrusi, MexaHuueckas pabora, MmexaHudeckas MoHocTs, KIIJ| mpoctoro
MEXaHH3Ma, CHJIa TPEHHUSI CKOJBKEHUsI, KO3(pQUIMEHT TpeHHs, aMIUIUTY1a, IEPUOJl U YacToTa KoyebaHuil,



JUTHHA BOJIHBI U CKOPOCTh €€ PaclpOCTPAHCHUS): Ha OCHOBE aHAJIM3a YCIIOBUS 3a/la4y¥l 3alHChIBATH KPATKOE
yCIIOBUE, BBIIENATh (DU3WYECKHUE BEIMYMHBI, 3aKOHBI U (OpMYJBI, HEOOXOIUMEBIC MJIsi €€ peIlIeHHs,
MIPOBOJIUTH PACUYETHI M OIICHUBATh PEATBHOCTH IMOJIYYCHHOTO 3HAYCHUSI (PU3MUECKON BETUYUHBL.

BbINyCKHUK MOJYYUT BO3MOKHOCTh HAYYUThCS:

® UCHONB308AMb 3HAHUS O MEXAHUYECKUX SBNeHUsIX 6 HNOBCeOHeBHOU JiICU3HU Osi  0becneueHus
bezonacnocmu npu 00pawieHuu ¢ nPUOOPAMU U MEXHUYECKUMU YCMPOUCMEamu, OJisk COXPAHeHUs: 300P08bsl U
COOMIO0eHUst HOPM IKOJO2UHECKO20 NOBEOEHUsL 8 OKPYIHCAIouel cpede; NPUBOOUNtb NPUMepPbl NPAKMUYECKO20
UCTIONBL306AHUS  (PUBUUECKUX 3HAHULL O MeXAHUYeCKUX SGNeHUsX U @QU3UYeCKUx 3aKOHaX, Nnpumepbl
UCNONL306AHUSL  80300HOBNISIEMbIX UCHOYHUKOS IHEPeUU, IKOIOSUYECKUX HOCAeOCMBUL UCCIeO08AHUSL
KOCMUYECKO20 NPOCMPAHCNG;

®  pPaIUuUaAmMb  SPAHUYbl  APUMEHUMOCTU — QU3UYECKUX 3AKOHOB8, MNOHUMAMbL 8CeoOwull  xapakmep
PyHOaMEHMANbHbIX 3AKOHO8 (3AKOH COXPAHEHUS MEeXAHUYEeCKOU JHepeuu, 3aKOH COXPAHEHUsT UMNYIbCd,
3aKOH 6CEMUPHO20 MACOMEHUs) U OSPAHUYEHHOCMb UCHONb30BAHUS YACIHLIX 3aKOoH08 (3akon [yxa,
Apxumeoa u op.);

®  HAXO00UMb AOEKEAMHYIO NPEOJIONCEHHOU 3a0aue Qu3ULecKyio Mooelb, paspeuams npooiemy KaK Hd
OCHOBE UMEIOWUXCS 3HAHUU N0 MEXAHUKe C UCNONb308AHUeM MAMEeMamuieckoeo annapama, max u npu
HOMOWU MEMOO08 OYEHKU.

TenJioBble IBJICHUS

BrinycKHMK HAyYHMTCS:

® pacro3HaBaTh TEIUIOBBIE SIBJICHUS W OOBSCHATH Ha 0a3e MMEIOMIMXCA 3HAHWN OCHOBHBIE CBOMCTBA WM
YCIIOBHUS MIPOTEKAHUS ATHX SIBICHUI: Auddy3us, n3MeHeHne o0beMa Tell MPH HAarpeBaHWW (OXJIKICHUH),
OonbIas CKMMAEMOCTh ra3oB, Mayias C)KUMAEMOCTh KHJKOCTEH M TBEPJIBIX TN, TEIUIOBOE PaBHOBECHE,
UCTapeHUE, KOHJCHCAIMS, TIJIaBICHUE, KPUCTAIIM3ANNA, KHUIICHHE, BJIXHOCTh BO3MyXa, pa3iIHdYHbIC
CHocoO0BI Teronepenayn (TeIUIONPOBOAHOCTh, KOHBEKIIUS, U3YyUYEeHHUE), arperaTHble COCTOSIHUSI BELIECTBA,
TIOTJIONICHUE SHEPTUW MPH HCIAPEHUH JKUAKOCTH W BBIJCICHHUE €€ MPH KOHJCHCAIMW Iapa, 3aBUCUMOCTD
TeMIepaTypbl KHTICHUS OT JIaBJICHHUS,

® OMNUCHIBATh W3y4YCHHBIC CBOWCTBA TEN W TEIUIOBBIC SIBIICHHS, WCIONB3ysS (GU3UUCCKUEC BEITHYMHBL
KOJIMYECTBO TEIJIOTHI, BHYTPCHHSS SHEPTHs, TeMIepaTypa, yAeldbHas TEIIOEMKOCTh BEIIECTBA, yJelbHAs
TEIIOTa TUIABJICHHS, YJelbHas TEeIuioTa MapooOpa3oBaHus, YJAENbHAas TEIUIOTa CrOpaHWs TOIUIMBA,
KO3(D(PUIMEHT TMOJNIE3HOTO JCHCTBHS TEIUIOBOTO JBHUTATENs, TPU OMHCAHHH TPABUILHO TPAKTOBAThH
(U3UYECKUIT CMBICIT UCTIONIB3YEMBIX BEJIMYMH, UX 0003HAUCHHS U CTUHUIIBI U3MEPEHHSI, HAXOIUTh (HOPMYIIBI,
CBSI3BIBAIONINE JJAHHYIO (DPU3MUECKYIO BEJTMUUHY C APYTHMH BEIMYHMHAMHE, BEIYUCIIATH 3HAUCHHE (PU3NIECKOM
BEJIMYMHBI,

® aHAJIM3MPOBATh CBOWCTBA TEJ, TEIUIOBBIC SIBICHUS M MPOIECCHI, HCIONB3YS OCHOBHBIC IOJIOKCHHS
ATOMHO-MOJICKYJIIPHOTO YYCHHSI O CTPOSHUH BEIIIECTBA U 3aKOH COXPAHEHUS SHEPIUH;

® paznuyaTh OCHOBHBIC TPU3HAKM H3YUCHHBIX (U3MUECKUX MOJEIed CTPOSHHS Ta30B, JKUIKOCTEH H
TBEPJBIX TEIT;

® TIPUBOJMTH NPUMEPHI PAKTHYECKOTO HCIIOTH30BaHUS (PU3NUECKUX 3HAHUM O TEIIOBBIX SBIICHHSX;

e pemiaTh 3aJadyd, WCIONB3ysd 3aKOH COXpPAaHEHWs OJHEPruM B TEIUIOBBIX Tporeccax U (HOpMYIbI,
CBsI3pIBAONIME (pU3MUYECKHE BENWYMHBI (KOJNMYECTBO TEIUIOTHI, TEMIIEPaTypa, yJeNlbHas TEIIOeMKOCTb
BEIIECTBA, VyJENbHAs TEIIOTa IJIABJICHHS, YJelbHAas TEIUIOTa MapooOpa3oBaHUs, YJACIbHAsS TeIioTa
CropaHusi TOIINBA, KO3()(UIMEHT IMOJIE3HOTO ACHCTBHS TEIIOBOTO IBUTATENIS): HA OCHOBE aHAIN3a YCIOBHS
3aJa4d 3alUChIBaTh KpPaTKOe YCIIOBHE, BBUICIATh (DU3MUSCKHE BEIWYHMHBI, 3aKOHBI W (GOpMyIIbI,
HEOOXOIUMBIE JJIsl €€ PEHICHUs, MPOBOAUTH PAacueThl U OICHWBATh PEAJLHOCTb IOIYYEHHOTO 3HAYEHHS
(hU3UYECKOW BETHYHHBI.

BbInycKHHK MOJTYyYUT BO3MOKHOCTh HAYYHThCS:

® UCHONB308AMb 3HAHUS O MENJOGLIX AGNEHUSX 8 NOBCEOHEGHOU JHCUZHU 0/ obecheueHusi Oe30nacHocmu
npu obpaweHuu ¢ RpUOOPAMU U MEeXHUYEeCKUMU YCMPOUCMBAMU, 015 COXPAHEHUs 300P08bs U COOMOOEHUS
HOPM IKOA02UYECK020 NOBEOEHUsL 8 OKPYICaloujell cpede; NPUSOOUms NPUMepbl IKOJO2UYECKUX NOCIe0CmEUll
pabomul 0sucamenell 6HYMpeHHe20 CCOPAnUs, MEeNnaI08bIX U UOPOINEKMPOCMAHYULL,

®  pPa3IUUAMb  CPAHUYLL  NPUMEHUMOCTU — (USUYECKUX 3AKOHOS8, NOHUMAMb 8CeoOwuil  Xapakmep
PyHOaMenmanvblX (PuULeCKUX 3AKOHO8 (3AKOH COXPAHEeHUs. JHepeuu 8 MeNniosblx npoyeccax) u
02PAHUYEHHOCMb UCHOIb308AHUSL HACHMHBIX 3AKOHO8,

®  HAXOOUMb A0EK8AMHYI0 NPeONIOJHCEHHOU 3a0aue QuU3UYecKyi0 M0o0elb, paspeuams npooiemy Kax Hd
OCHOBE UMEIOWUXCS 3HAHULL O MENL0BbIX ABNEHUAX C UCNOb30BAHUEM MAMEMAMUYECK020 annapama, max u
npU ROMOUU MEMOO08 OYEHKU.

DJIeKTpUYeCKHe H MATHUTHBIE SIBJICHUSA



BoinmyckHUK HAyYHTCH:

® pacro3HaBaTh JJIEKTPOMATrHUTHBIE SIBICHUS M OOBACHATH Ha OCHOBE HMEIOIIMXCS 3HAHWNH OCHOBHBIE
CBOICTBA WJIM YCIIOBUSI TPOTEKAHWS DTUX SBICHHUWA: DJIEKTPHU3AaIMS Tell, B3aMMOJEWCTBHE 3apsoB,
ANEKTPUYECKUI TOK M €ro JACHCTBHA (TEIIOBOE, XHUMHUYECKOE, MAarHUTHOE), B3aMMOJCHCTBHE MAarHUTOB,
9NIEKTPOMAarHUTHas MHAYKLWS, ACHCTBHE MArHUTHOTO TOJS Ha MPOBOJHHK C TOKOM M Ha JBIKYLIYIOCS
3apsOHKEHHYIO0 YacTHIly, ACWCTBHE SIEKTPUUYECKOTO IMONS Ha 3apsDKeHHYI) YacTHITy, JJIEKTPOMarHWUTHBIE
BOJTHBI, TIPSIMOJIMHEHHOE PACIIPOCTPAHEHUE CBETA, OTPAXKEHIE U TPEJIOMIICHHE CBETA, AMCIIEPCHS CBETA.

® COCTaBISTH CXEMBl DIEKTPUYECKUX LEMed C TMOcIeN0BATENbHBIM M MapayieNbHBIM COCTUHEHUEM
JJIEMEHTOB, pa3finyasi YCJIOBHbIE 0003HAYCHHUSI 3JIEMEHTOB DJICKTPUUECKUX IIeneil (MCTOYHUK TOKa, KII0Y,
PE3UCTOP, PEOCTAT, JTAMIIOYKA, aMIEPMETP, BOIBTMETD).

® WCIOJB30BaTh ONTHYECKHE CXEMBI JJISI MOCTPOCHHUA M300paKEHUI B IUIOCKOM 3€pKayie M coOmparomeit
JUH3E.

® OMUCHIBATh U3YyYCHHBIC CBOMCTBA TEJ U AJIEKTPOMATHUTHEIE SIBICHHSA, UCTIONB3YS (pU3NYecKne BEIINUUHBL:
ANEKTPUYECKUI 3apsif, CHIa TOKA, DIIEKTPUUECKOe HampsbKEeHHe, SJICKTPHUECKOE CONPOTUBICHHUE, YASTbHOE
COIIPOTHBIICHHE BEIECTBa, PadOTa 3JIEKTPHUUECKOrO TIONSA, MOIIHOCTh TOKa, (OKYCHOE PpACCTOSIHUE H
ONTHUYECKas CHJIA JINH3bI, CKOPOCTH IEKTPOMArHUTHBIX BOJH, JITTMHA BOJHEI M YaCTOTA CBETA; MIPU OTIMCAHUU
BEPHO TPAaKTOBaTh (PU3WYECKUN CMBICT HCIIONB3yEMBIX BEIHUYUH, UX 0003HAYCHUS U CIUHHIIBI U3MEPEHMUS;
HaXOJUTh (POPMYIIBI, CBSI3BIBAIOLINE JaHHYIO (PU3UUECKYIO BEIMUUHY C IPYTUMH BETHYHMHAMH.

® AHAIM3WPOBATH CBOWCTBA TEJN, JJIEKTPOMATHHUTHBIC SIBICHWUS W TPOIECCHI, HCTONB3YS (HU3HUECKUE
3aKOHBI: 3aKOH COXPaHEHUsS AIIEKTPUIECKOTO 3apsaa, 3akoH OMa I yJacTka 1mernd, 3akoH J[xoyms-Jlenma,
3aKOH TPSIMOJIMHEHHOTO pacIpOCTPAaHEHHS CBETA, 3aKOH OTPAKEHUS CBETa, 3aKOH MPEIOMIICHHS CBETa; IPU
9TOM pa3iIuyaTh CIOBECHYIO (OPMYINPOBKY 3aKOHA U €r0 MaTeMaTn4ecKoe BhEIpaKeHHE.

® TPHUBOAWTH MPUMEPHl MPAKTUIECKOTO HCIOIB30BAaHUS (PU3NYECKUX 3HAHWH O 3JIEKTPOMArHUTHBIX
SIBIICHUSIX

e pemaTh 3aa4M, UCTONB3ys (U3ndecKue 3aKoHbI (3akoH OMa s y4acTka Ienw, 3akoH J[xoymnsa-JleHna,
3aKOH TPSIMOJIMHEHHOTO PaCIpOCTPaHEHUs CBETa, 3aKOH OTPaXXEHHs CBETa, 3aKOH IMPEIOMIICHUS CBETa) H
(bopmyIbl, cBs3bIBaIOIINE (PU3NUECKUE BETMYHMHBI (CHJIa TOKA, DIICKTPUUECKOE HAMPSHKEHHE, AIIEKTPUIECKOe
COIIPOTHBIICHHUE, YJENbHOE COMPOTHBICHHE BEIIECTBA, paboTa AIEKTPUYECKOTO TOJSA, MOIIHOCTH TOKa,
(hOKyCHOE pacCTOSHHUE W ONTHYECKas CHUJIA JIMH3BI, CKOPOCTH 3JEKTPOMArHUTHBIX BOJH, JUITMHA BOJHBI U
yactora cBera, (opMyJbl pacueTa AJIEKTPUYECKOTO COMPOTHBICHHS TIPU TOCIEIOBATENEHOM U
napajiebHOM COEJIMHEHHH TPOBOJHWKOB): Ha OCHOBE aHANM3a YCIOBHS 3aJaud 3alHChIBaTh KpaTKoe
YCIIOBUE, BBIIETATh (DU3MUYECKUE BEIUYHMHBI, 3aKOHBI W (QOPMYINBI, HEOOXOIMMBIE IJISi €€ pEeIlIeHHs,
MIPOBOJIUTH PACUYETHI M OIIEHUBATh PEATHHOCTH IMOJYIEHHOTO 3HAYSHHsI (PH3NIECKON BETUIHUHBL.

BbInycKHUK MOJTYYUT BO3MOKHOCTh HAYYHThCS:

®  UCNOAB308AMb 3HAHUSL 00 DJIEKMPOMACHUMHBIX SGICHUAX 6 NOBCEOHEBHOU JCU3HU Oas 0becneyenus
bezonacnocmu npu 0opawieHuu ¢ NPUOOPAMU U MEXHUYECKUMU YCMPOUCMEAMU, OJisl COXPAHEHUsl 300P08bsL U
COOMOOCHUsT HOPM IKON02UYECKO20 NO0GedeHUsi 8 OKpydicaloujell cpede;, NPUBOOUMb HpUMepbl GIUAHUS
INEKMPOMASHUMHBIX U3TYYEHUU HA JHCUBbLE OP2AHUSMbL,

®  pPA3IUUAMb  SPAHUYLL  HPUMEHUMOCTU  (QUSUYECKUX 3AKOHOS8, NOHUMAMb 8Ce0Owuil  Xapakmep
PyHOaMEHMAnbHbIX  3AKOHO8  (3AKOH — COXPAHeHUsi  JNIeKMpPUYeckozo 3apada) U — 0SpaHudeHHOCHb
UCNONIL30BAHUSL YACMHBIX 3aKOHO08 (3akon Oma 014 yuacmxa yenu, 3axon [owcoyna-Jlenya u op.);

® UCNONBL308AMb NPUEMbl NOCMPOEHUS PUULECKUX MoOeell, NOUCKA U (OPMYIUPOBKU OOKA3AMENbCME
BbI0BUHYMBIX 2UNOME3 U MEOPEeMUYECKUX 8b160008 HA OCHOBE IMNUPULECKU YCIMAHOBIEHHbIX (DaKmos;

®  HAXOOUMb AOCKEAMHYIO NPEOJIONCEHHOU 3a0aue (Qu3UHecKyio Mooelb, paspeuams npooaemy Kak Hd
OCHOBE UMEIOWUXCSL 3HAHULL 00 9NeKMPOMACHUMHBIX SGICHUAX C UCHOIL30BAHUEM MAMEMATNUYECKO20
annapama, max u npu NOMOwU Memooo8 OYeHKU.

KBaHTOBBIE sIBJICHUSA

BbInycKHHK HAYYHTCS

® pacrio3HaBaTh KBAaHTOBBIC SIBJICHUS H OOBSICHSTH HA OCHOBE MMEIOIIMXCSI 3HAHUI OCHOBHBIE CBOWCTBA HMIIH
YCIIOBUSI TIPOTEKAHWsI ITHX SIBICHUH: €CTECTBEHHAas W WMCKYCCTBEHHAs pPaJHOaKTHBHOCTh, O-, - M Y-
W3ITy4YeHHsI, BOSHUKHOBCHHE JTMHEHUYATOTO CIIEKTPa U3ITYYCHHUS aTOMa;

® OIUCHIBAaTh W3y4YCHHbIC KBAHTOBBIC SBIICHUS, HCIONB3ysS (U3NYECKHE BEIMYMHBI: MAacCOBOE YHCIIO,
3aps/IOBOE YHUCIO, TEPHOJ ToJypacraja, 3Heprust (OTOHOB; IPH OINUCAHWM MPAaBUJIBHO TPAaKTOBATh
(U3NYECKUIT CMBICI UCTIONB3YEMbIX BEIMYMH, UX 0003HAYCHHS U CTUHUIBI U3MEPEHHUS; HAXOUTH (hOPMYJIBI,
CBSI3BIBAIOIINE JIAHHYIO (PU3NYECCKYIO BEIMYUHY C JPYTUMHU BEITUYMHAMU, BBIYUCIISATH 3HAUCHUE (PU3UICCKON
BEJIMYUHBL;

® aHAJIM3MPOBATH KBAHTOBBIC SIBIICHUS, UCIIONB3YS (U3MUECKHE 3aKOHBI U TIOCTYJIAThI: 3aKOH COXPaHEHHUS



SHEPIUH, 3aKOH COXPAaHCHHS OJICKTPUYECKOTO 3apsia, 3aKOH COXPAHEHUS MacCOBOTO  UHCIA,
3aKOHOMEPHOCTH M3TTYYEHUS M TIOTJIONICHHUS CBETa ATOMOM, TIPH 3TOM Pa3inyarh CIIOBECHYIO (POPMYIUPOBKY
3aKOHA U €r0 MaTeMaTHYECKOE BBHIPAKECHUE;,

® pasaMyaTh OCHOBHBIC MPU3HAKH IIIAHETAPHON MOJIENIN aTOMa, HYKIOHHOM MOJIEITH aTOMHOTO S/pa;

® TIPUBOJWTH MPHUMEPHI TPOSBICHUS B MPHPOJAEC U MPAKTHUECKOTO HCIOIB30BAHHS PATMOAKTHBHOCTH,
SICPHBIX U TEPMOSIIEPHBIX PEaKIINii, CICKTPAILHOTO aHAIN3A.

BoInycKHUK NOJYYUT BO3MOKHOCTh HAYYUThHCSI:

® UCHONB308AMb NOJYYEHHLIE 3HAHUSL 6 MNOBCEOHEBHOU JICU3HU Npu obpawjenuu ¢ npubopamu u
MEXHUYeCKUMU YCMPOUCMBaMU (CYemyUK UOHUZUPYIOWUX YACHUY, 003UMemp), OISl COXPAHEHUsL 300PO06bsL U
COONIOOCHUS HOPM IKOJIO2UYECKO20 NOBEOCHUSL 8 OKPYICarouell cpeoe;

®  COOMHOCUMb IHEP2UIO CE53U AMOMHBIX 0ep C OeeKmom MAcCChl,

®  NPUBOOUMb NPUMEPHL GUAHUSL PAOUOAKMUBHBIX UZIYUEHULL HA JICUBLLE OP2AHUMbL, NOHUMAMb NPUHYUR
Oeticmeust 003UMempa u paziuyams YCio6us €20 UCNOAb306ANUS,

® JIOHUMAMb IKONLOSUYECKUE NPODIEeMbl, B0ZHUKAIOWUE NPU UCNOIb308AHUU AMOMHBIX IAEKMPOCMAHYUL, U
nymu peuienust Smux npooiem, NEPCHeKmuebl UCROIb308AHUS YNPABTAEMO20 MEPMOLOEPHO20 CUHmMe3d.
DJIeMeHTbI ACTPOHOMMHU

BbInyCKHHUK HAYYHTCS:

e yKa3piBaTh Ha3BaHWs IUIaHeT CONHEYHOW CHCTEMBI; pas3inyaTh OCHOBHBIC MPHU3HAKHA CYTOYHOTO
BpalleHUs 3Be3IHOTO Heba, nBrkenus JIyasl, CoNHIIA U TNIAHET OTHOCUTEIIHHO 3BE3T;

® TIOHMMATH Pa3INYHs MEKIY TEITHOLEHTPHUUCCKON ¥ T€OIIEHTPUIECKOM CHCTEMaMU MHPa;

BbINyCKHUK MOJYYUT BO3MOKHOCTh HAYYUThCS:

® yKazvieamv oOwUe CEOUCMBA U OMIUYUS NIAHEM 3eMHOU SPYNNbL U NAAHeM-2USAHMO8, MAbIX mel
Coaneunotl cucmemvl U OOIbUWIUX NIAHEM, HOIL30BAMbC KAPMOU 36€30H020 HeDA Npu HAOMOOeHUsx
36€30H020 Heba;

®  PA3IUUAMb OCHOBHbIE XAPAKMEPUCMUKY 36€30 (pasmep, yeem, memMnepamypa) COOmHOCUMb yéem 36e30bl
C ee memnepamypou,

® paznuuams cunomesvl 0 npoucxodicoenuu CoTHeuHOU Cucmemul.



