[MPUHATA YTBEPX/IEHA
[legarornueckum copetom AHO OIII LIIM npuka3om aupekropa AHO OIL HIIM
(mpotokon ot 28 aBrycra 2023 r. Ne 73) ot 29 aBrycta 2023 r. Ne 408

PABOYASA ITPOTPAMMA

Kypca BHEYPOUHOIi esiTeJIbHOCTH «OaumMnuaanas pusuka»
u1s oOydaromuxcs 9 kiacca

AnppocoB AnekcaHap
AnekcaHgpoBuy

- Q cn=AHpapocoB AneKkcaHap
7 / / I - AnekcaHgposuy, o=AHO OLL
/ /)) L, 1 LIFNM, ou=llepB.blin 3amecTuTeNb
{// Jor ( : AVIPEKTOpa,
T email=a.androsov@school-
/ cpm.ru, c=RU

2023.08.30 12:37:22 +03'00'

Mockaa, 2023 rog



IHosicHuTeIbHAA 3aIICKA
Copnepxanue Ilporpammbl HampaBJIEHO Ha YIOBJIETBOPEHHE IIOBBIIIEHHBIX 3allpOCOB
ydamuxcs, CTpeMsIuXcs K 6osee riIy00KoMy OCBOSHHIO (PM3MUYECKUX 3HAHMA, M Ha (POPMHUPOBAHUE
€CTECTBEHHOHAy4YHOHW TIpaMOTHOCTH Yywamuxcd. B IIporpamme ydMTBIBalOTCS BO3MOXKHOCTH
npeamera B peanusauuu TpedoBanuit ®PI'OC OOO k [JIAHUPYEMBIM JIMYHOCTHBIM |
METanpeIMETHBIM pe3yJibTaTaM 00y4YeHHUs, a TAKKE MEXIPEIMETHBIE CBSI3U €CTECTBEHHO-HAYYHBIX
y4eOHBIX IPEAMETOB Ha YPOBHE OCHOBHOTO 0011er0 00pa3oBaHusl.

B mporpamMmMe omnpenenstoTcsi OCHOBHBIE IENW HM3y4eHUs (DU3MKH Ha YPOBHE OCHOBHOTO
oOmiero 00pa3oBaHMs, IUTAHUPYEMBIE pE3yJIbTaThl OCBOSHHS Kypca (HU3UKH: JHMYHOCTHBIC,
MeTanpeaMeTHbIE, IPEeMETHbIE (Ha yIIIyOJEHHOM YPOBHE).

[Iporpamma ycTaHaBiaMBaeT pacrmpejeiieHne y4eOHOro mMarepuania 1o rojaM ooy4deHus (1o
KJlaccam), IpeJyiaraeT NMPUMEPHYIO MOCJIEeI0BaTENbHOCTh U3YyYEHHsS] TEM, OCHOBAaHHYIO Ha JIOTHKE
pPa3BUTHsSL MPEIMETHOTO COJACPKAHUS M Y4ETE BO3PACTHBIX OCOOEHHOCTEH yUalluxcs, a TaKkxKe
MIPUMEPHOE TEMAaTHUYECKOE IUIAHWPOBAHUE C YKa3aHHEM KOJIMYECTBA YaCOB Ha M3Y4YEHHE KaXKJIOTO
paszena U MPUMEPHONW XapaKTEPUCTUKOW yIEOHOUW NEATEeTLHOCTH YYallUuXCs, PEalM3yeMOu TMpHu
W3YYECHUU KKIOU TEMBI.

HporpaMMa MOYKET OBITh MCHOJIb30BaHA YUUTCIIAMHU KaK OCHOBa IJId COCTABJICHUA CBOHX
pabounx mporpaMMm Juid U3ydeHusi GU3MKH Ha yriayonéHHom ypoBHe. [Ipu paspabotke paboueit
MPOrpaMMbl B TEMATUYECKOM TUIAHUPOBAHUU JTOJDKHBI ObITh YYTEHBI BO3MOXHOCTH HCIIOJIb30BAHUS
ANEKTPOHHBIX (IUQPPOBBIX) 00pa30BATEIBHBIX PECYPCOB, SBJISIOMIUXCS YYEOHO-METONUUECKUMHU
MaTtepuagamMu (MyJIbTUMEAUMHbBIE IPOTPaMMBbl, JIEKTPOHHBIE YIEOHUKH U 3aJJaUHUKH, SJIEKTPOHHbBIE
OMOMMOTEKH, BHUPTyaJbHBIC J1ab0OpAaTOpWUW, UIPOBBIE TPOTPAMMBI, KOJUICKIIMU ITHU(PPOBBIX
00pa3zoBaTeNIbHBIX PECYPCOB), peATM3yOIMMX auaakTudeckue Bo3mokHoctu WMKT, conepskanme
KOTOPBIX COOTBETCTBYET 3aKOHOIATEILCTBY 00 0Opa30BaHMM.

PaGouas mporpamma He CKOBBIBAE€T TBOPUYECKYIO MHUILIMATUBY y4YUTENEH U MpPeqOCTaBIseT
BO3MOYHOCTH JUISl pealin3allii Pa3IuYHbIX METOIMYECKUX MMOAXO0I0B K MPEenoiaBaHuio (U3UKH Ha
yray0inEHHOM YpOBHE MIPH YCIOBUH COXpaHEHUS 0053aTeNbHOM YacTu cogepxkanus kypca. C yuérom
3TOr0 B TEMATHUYECKOM IJIAHUPOBAHUM MPOrPAMMBbI YKa3aHbl JHIIb TPUMEPHbIE 00BEMBI Y4EOHOTO
BpEMEHU Ha U3yYEHHE OCHOBHBIX pa3lelioB Kypca B BHUJAE PEKOMEH]IyeMOTO HHTEpBaja YacoB.
KonudectBo y4eOHOTrO BpeMEHH, OTBOJMMOIO Ha H3y4eHHE OTICNIbHBIX TeM Kypca, Y4YHUTelb
OTIpe/IeNIIeT CaMOCTOSITENIbHO, OCHOBBIBASICH HA peain3yeMoil METOIHKe, hcnoib3yeMbix YMK u
0COOCHHOCTSIX yueOHOM rpymiibl, B KOTOpOoU (hr3uKa u3ydaercs Ha yriIyOJIEHHOM YpPOBHE.

O0mas xapakrepucTuKa y4e0HOro npeaMera «pu3nka»

Kypc ¢usuku — cucremooOpa3yrouii Ui ecTeCTBEHHO-HAYUHBIX YYeOHBIX MPEIMETOB,
MOCKOJIbKY (PM3UYECKUE 3aKOHBI JISKAT B OCHOBE IPOLIECCOB M SIBJICHUH, M3y4aeMbIX XUMUEH,
Ouonoruei, acrpoHomMuelt U pusnueckoi reorpadueit. Pu3uKa — 3TO MpeIMET, KOTOPBIA HE TOIBKO
BHOCHUT OCHOBHOM BKJIa/l B €CTECTBEHHO-HAyYHYIO KapTHHY MHpa, HO U MPEAOCTaBIsAeT Haubosee
sICHBIe 00pa3Lbl MPUMEHEHUSI HAYYHOTO METO/Ia TIO3HAHUs, T. €. CII0c00a MOJIYyYEeHHUs TOCTOBEPHBIX
3HaHuil 0 mupe. Hakonern, ¢usuka — 3T0 mpenmer, KOTOPbIM Hapsay C JPYTMMH €CTECTBEHHO-
Hay4YHBIMH NIPeIMETaMHU JIOJDKEH JaTh MIKOJbHUKAM MPeJCTaBIeHHEe 00 YBIEKATEIbHOCTH HAYYHOTO
HCCIIEA0BAHUA U O PAJOCTH CAMOCTOSITENIBHOIO OTKPBITUS HOBOT'O 3HAHHUSL.



Onna W3 THaBHBIX 33734 (U3NYECKOTO 00pa3oBaHUS B CTPYKType oOIIero oOpazoBaHHS
COCTOUT B (POPMHUPOBAHUH €CTECTBEHHO-HAYYHOH I'PaMOTHOCTH M MHTEpeca K HayKe y OCHOBHOMU
Macchl 00ydaromMXcsi, KOTOpbIE B JajbHEWIIeM OyayT 3aHATHl B CaMbIX Pa3HOOOpa3HBIX chepax
nestenpHOCTH. HO He MeHee BaxkHas 3ajaya — BBISBICHUE U MOJArOTOBKA TAJAHTJIMBBIX MOJIOJBIX
oA AN TPOJOJDKEHHsT oOpa3oBaHUS M JalbHEeWIed npodecCHOHAIPHOW AEATENBHOCTH B
00J1acTH €CTeCTBEHHBIX HAyK, (PU3UKH, CO3aHUS HOBBIX TeXHOJOTHH. Kypc ¢pus3nku yriryOoiaéHHOTO
YPOBHS ITpeHa3HAuYEH UMEHHO YIS ATOH Tpynibl ydamuxcs. Orinnyne yriayonéHHOro Kypca GU3nKu
oT 0a30BOr0 Kypca Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS COCTOMT B HE3HAYMTEIHHOM
pacIupeHuu coaep aHus Kypca (100aBIeHUN HEKOTOPHIX AJIEMEHTOB COJICPIKaHUs ), HO B OOJIbIIICH
CTeNeHU — B (popMHpOBaHUH OOJIEE CI0KHBIX TIO3HABATENbHBIX IEHCTBUH, CBA3aHHBIX C OCBOEHUEM
U AaKTUBHBIM IPUMEHEHHEM (U3NYECKUX 3HAHMHM (MCCIeloBaTeNIbCKUE JeHCTBUA, paboTa C
nHopMalue, pemieHue 3agad). bojee CIOXKHBIA XapakTep 5JTHX JCUCTBUH OTpaxkEéH B
IUTAaHUPYEMBIX IIPEMETHBIX PE3yIbTaTaX OCBOCHHsI yueOHoro npeamera «Pu3nka» Ha yriayOonéHHOM
YpOBHE.

W3yuyenne ¢us3nku Ha yriyOnE€HHOM YpOBHE MpearnosaraeT ¥ 0ojiee BBICOKHI YpOBEHb
c(OpPMUPOBAHHOCTH €CTECTBEHHO-HAYYHOW T'PaMOTHOCTH YyYalllMXCS, TO €CTh 0oJjiee yBEpeHHOe
BIIQJICHUE  CICAYIONIMMH  KOMIIETEHTHOCTSIMH,  XapaKTePU3YIOIUMH  €CTECTBEHHOHAYYHYIO
TPAaMOTHOCTb:

- Hay49HO OOBSICHSTH SIBJICHUS,

— OIICHUBATh U IOHUMATh OCOOCHHOCTH Hay4YHOTO UCCIIEI0BAHNUS;

— WHTEPIPETUPOBATh JIAaHHBIE M HCIOJIb30BaTh Hay4dHble JOKa3aTeNbCTBa JUIA
MOJIy4€HUs BBIBOJIOB.

Nzyuenne ¢pusnku Ha yriryOJEHHOM YpOBHE TaKKe JOJDKHO MOMOYb YYalIUMCS OCO3HAHHO
BBIOpATh AambHEUIUH mpoduiib 00ydeHHs Ha YPOBHE CPEIHEro 00IIero 00pa3oBaHusl, CBSI3aHHBIH C
(U3UKOH UM IPYTUMH €CTECTBEHHO-HAYYHBIMH ITPEIMETaMHU.

esn n3yvyenusi y4eOHOro npeaMera «pusuka» Ha yriry0JJéHHOM YpOBHe

Henu wuzydenuss ¢Gu3MKM Ha YPOBHE OCHOBHOIO OOIIEro oOpa30BaHMsI OMpPENEICHBI B
Konuenuuu npenoaaBanust yueOHoro mnpeamera «®Pusnka» B 00pa30BaTeIbHBIX OPraHU3ALMSIX
Poccuiickoit ®@epepanuy, peanu3ylOMIMX OCHOBHBIE 0O0IIe00pa3oBaTenbHble  IPOTPAMMBIL,
yTBepxkI€HHOU pemienneM Komuternn MunucteperBa mnpocBeuieHuss Poccuiickoit ®Denepanumy,
npoTokosl ot 3 aekabps 2019 r. Ne TIK-4BH. DTH 1enM HE3HAYMUTEIBHO BHIOM3MEHSIOTCS
MPUMEHHUTENHHO K U3Y4YEeHUIO (PU3UKU Ha YriyOJIEHHOM YpOBHE.

Ienu nzydyenus GuU3MKU Ha YriayOaEéHHOM ypOBHE:

— pa3BUTHE UHTEpEca U CTPEMIICHHs O0YJaloNUXCcsd K HAYUHOMY M3Y4EHHUIO MTPUPOJIBL,
pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;

— pa3BUTHE TMPEJICTaBIEHUM O HAaydyHOM MeETOJe TMO03HaHUid U (OpPMHUpPOBaAHUE
HCCIIEIOBATENICKOIO OTHOIIEHMSI K OKPYXKAIOIIUM SIBJICHUSIM;

— (opMupoBaHHME HAYYHOI'O MUPOBO33PEHMSI KaK pe3ysIbTaTa U3y4eHUsl OCHOB CTPOEHUS
MaTepuH U (QyHIaAMEHTAIbHBIX 3aKOHOB (PM3UKH;

— (dopmMupoBaHUe YMEHHI MPUMEHATh (PU3NUECKUE 3HAHUS U HAYYHBIE JI0OKa3aTeIbCTBA
111 OOBSICHEHUS OKPY)KAIOLIUX SIBICHUH;



- (dhopMHpOBaHKE MPEACTABICHUMA O pOJId (DU3HUKH TSl PA3BUTHS IPYTUX €CTECTBEHHBIX
HAyK, TEXHUKHA U TEXHOJIOTUH;

- pa3BUTHE TPEJACTABICHUH O BO3MOXKHBIX cepax Oymyiieit npodeccnoHaaIbHON
JEATeIbHOCTH, CBA3aHHON C (PM3UKOMU, OIrOTOBKA K JajbHEHIIIEMy 00y4EHHIO B 3TOM HAlPaBJICHUH;

- (opMupOBaHHE TOTOBHOCTH K JajbHEHWIIEMY HM3Y4YEeHHUIO (QU3UKHA Ha YriyOIEHHOM
YPOBHE B paMKaxX COOTBETCTBYIOIIMX Mpoduiieii oOydeHHs Ha YpOBHE CpEIHEro oOIero
oOpa3oBaHUsl.

JlocTIKeHHe STHX IIeJiel Ha YpPOBHE OCHOBHOTO 0Omero o0Opa3oBaHUs 00eCIeYrBaeTCs
pELICHUEM CIEeIYIOIINX 3aau:

— npuoOpeTeHne 3HAHWKA O JUCKPETHOM CTPOSHHMH BEIIECTBA, MEXaHWYECKHX,
TEIUTIOBBIX, JJIEKTPOMArHUTHBIX U KBAHTOBBIX SBIICHHSIX;

— pHOOpeTeHNe YMEHUHM aHaTU3UPOBATh U 0OBACHATh GU3NYECKUE SIBICHUS HA OCHOBE
M3YYEHHBIX (PU3MUECKUX 3aKOHOB M 3aKOHOMEPHOCTE;

— OCBOGHHME METOJIOB pEIIeHHs] PACYETHBIX W KAUECTBEHHBIX 3a/a4, TPEOYIOInX
CO3/IaHUSI W WCIIOJIB30BaHUS (U3MYECKHX MOJENel, BKIIOYash TBOPYECKHE W IPAKTHKO-
OpUEHTHUPOBAHHBIE 3a/1a4H;

- pa3BUTHE UCCIIENOBATEILCKUX YMCHUN: HAOMIOIATH SBIICHUS U U3MEPSITh PHU3UIECKUE
BEJIMYUHBI, BBIIBUTATh THIIOTE3Bl W TIpeiiaraTh SKCIEPUMEHTAJIbHBIE CIMOCOOBI WX TPOBEPKH,
TUTAHUPOBaTh ¥ TPOBOJUTH OMBITHL, AKCIEPHMEHTAIBHBIC HWCCIEAOBAaHUS, aHAIN3UPOBAThH
MOJIy4Y€HHBIEC TaHHBIE U JIeJaTh BHIBOIbL;

— OCBOEHHE TIPUEMOB PabOTHI ¢ WHPOpPMAIMEH (PU3NUECKOTO COMEPIKaHMS, BKIIIOUAs
MH(OPMALIUIO O COBPEMEHHBIX TOCTIKEHUSAX (PU3UKU; HHTEPIPETAINs U KPUTHUECKOE OLICHHBAHUE
nHpopMaIuu;

— 3HAKOMCTBO €O c(hepamu ipodeccuoHaTBHOM ACSITEIBPHOCTH, CBA3aHHBIMHU C (DU3UKOM,
Y COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHMKEHUSIX (U3UUYECKOI HAYKH.

[InaHupyemble pe3y/ibTaThl 0CBOEHHS Y4eOHOI0 NMpeaMeTa

[IpenMeTHBIE pe3ynbTaThl JOKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYyUAIOITUXCS YMEHUI:

— HCIIOJIb30BaTh MOHATHS: CHCTeMa OTcuéTa, MaTepuaibHas TOYKa, TPAEKTOPHs,
OTHOCHUTEJIbHOCTh MEXaHHYECKOTo IBMKEeHMs, neopmarus (ympyras, IiacThyeckas), TpeHHue,
LEHTPOCTPEMUTENBHOE YCKOPEHHE, HEBECOMOCTb U MEPErpy3KH; LEHTP TSHKECTH; aOCOIIOTHO
TBEPAOE TENO, UEHTP TSHKECTH TBEPAOIO Tela, PaBHOBECHE; MEXaHHUECKUE KOJeOaHUsS U BOJIHBI,
3BYK, HH(PPA3BYK U YABTPA3BYK; AEKTPOMArHUTHBIE BOJIHBI, IIIKaJa AJIEKTPOMArHUTHBIX BOJIH, CBET,
ONU30PYKOCTh M JAIBHO30PKOCTh, CIIEKTPHI MCIYCKaHHUS M IMOTJOLIEHUs; anb(da, 6eta u ramma-
W3ITy4eHUs!, U30TOIBL, SepHAast YHEPTeTHKA,;

— pa3nuuarh SBJICHHUS (PaBHOMEPHOE U HEpPaBHOMEPHOE NPSIMOJMHEWHOE IBWKEHHUE,
PaBHOYCKOPEHHOE MPSMOJIUHEIHOE IBIKEHUE, CBOOOIHOE MaJeHUE TEN, pABHOMEPHOE JABM)KEHUE
M0 OKPY)XHOCTH, B3aMMOJICHCTBUE TeJ, PEaKTUBHOE [BW)KEHHE, KoJeOaTenbHOE JBHKEHUE
(3aTyxarommue M BBIHYXJICHHbIE KOoJeOaHus), pe30HAHC, BOJHOBOE JIBUKEHHE, OTPAKEHUE 3BYKA,
MPSIMOJIMHENHOE PACHpPOCTPAHEHUE, OTPAKEHUE M TMPEIOMIIEHUE CBETAa, IMOJIHOE BHYTPEHHEE
OTpaXeHHE CBETa, pa3NIOKEHUE OENoro CBeTa B CHEKTP U CIOXKEHHE CHEKTPaJbHBIX I[BETOB,
JUCIIEPCUs] CBETA, €CTECTBEHHAas pPAaJMOAKTHUBHOCTb, BO3HMKHOBEHHE JIMHEMYATOTO CIHEKTpa
W3ITy4eHUs) M0 OMHCAHUIO UX XapaKTePHBIX CBOWCTB UM HAa OCHOBE OMBITOB, JEMOHCTPHUP VIOIIUX
JTaHHOE (PU3MUYECKOE SIBJICHUE;

— PpacClio3HaBaThb IMPOABJICHHUC HN3YYCHHBIX (I)I/ISI/I‘-IGCKI/IX SIBJICHUH B OKpYyXKaromemM Mupe (B



TOM 4mclie PU3NUeCKHUe SBICHUS B MPU POJIC: MPUIMBBI M OTIUBEI, ABIKeHUE MaHeT ColHeYHOH
CHUCTEMBbI, PEAaKTUBHOE JABUKEHUE >KUBBIX OPraHU3MOB, BOCHPHUATHE 3BYKOB >KHUBOTHBIMH,
3eMJIETPSICEHHE, CEICMUYECKUE BOJIHBI, I[yHAMHU, 3XO0, I[BE€TA T€J, ONTHYECKHUE SBJICHUS B MIPUPO/IE,
OMOJIOTMYeCKOe JICHCTBHE BUAMMOIO, YIBTPApUOJIETOBOIO U PEHTTCHOBCKOTO W3ITyYCHHIA;
€CTECTBEHHBIN PaTUOAKTUBHBIA (POH, KOCMUYECKUE JTYUH, PAIUOAKTUBHOE U3TydCHUE TIPUPOTHBIX
MHHEPAJIOB; ACUCTBUE PAIUOAKTUBHBIX M3JIyUCHUM HAa OPraHU3M 4YeJI0BEKa), IPU 3TOM NIEPEBOIUTD
MPAKTUYECKYIO 33/7a4y B YU4E€OHYIO, BBIICISTH CYIICCTBCHHBIC CBOWCTBA/NMIPH3HAKU (DU3UUCCKHUX
SIBJICHUM;

— ONKUCHIBATh M3YYCHHBIC CBOMCTBA TeN W (DM3MUYCCKUE SBIICHUS, MCIONB3ys (QU3HUCCKUE
BEJIMYUHBI (CPEIHSASI U MCHOBEHHAs CKOPOCTh Teja MPH HEPAaBHOMEPHOM JBW)XEHHUH, YCKOPEHHUE,
nepemMeIieHue, myTh, YriIoBasi CKOPOCTh, CUJIa TPEHUs, CUJIa YIIPYTrOCTH, CUJla TSHDKECTH, YCKOPEHHUE
CBOOOJIHOTO Ma/ICHUs, BEC TeJla, UMITYJIbC TeJla, UMITYJIbC CUJIbI, MEXaHWYECKast paboTa U MOIITHOCTbD,
MOTEHIIMAIbHAsL SHEPTHS TeJsa, MOJHSATOTrO0 HaJ MOBEPXHOCTHIO 3€MJIHM, TMOTECHIMAIbHAS DHEPTrUs
CKaTOM MPYKUHBI, KUHETUYECKAsT SHEPTUsl, MMOJTHAs MEXaHHYecKas dHEprus, Mepuoj M 4acTtoTa
KoJieOaHWH, JIMHA BOJIHBI, TPOMKOCTh 3ByKa W BBICOTAa TOHA, CKOPOCTh CBETa, IMOKa3aTellb
MIPEJIOMJICHHUS CPEJIbl); TIPH OTIMCAHUU MPABUIILHO TPAKTOBATH (PU3MUECKHI CMBICI UCTIONb3yEeMbIX
BEJIM YHMH, 0003HAYEHUS M €IUHUIBI (DU3UICCKUX BEIWYUH, HAXOUTh (OPMYIIBI, CBS3BIBAIOIINE
JTaHHYIO (U3UYECKYI0 BEIMYMHY C JAPYTMMH BEIUYHMHAMH, CTPOUTH TpadUKu W3YUYEHHBIX
3aBUCUMOCTEN (PU3UYECKUX BEIIMYNH,

— XapaKTepu30BaTh CBOMCTBA TeJ, (PU3WUYECKUE SBJICHUS U MPOIIECCHI, UCIIOIB3YS 3aKOH
COXpPAHEHUsl SHEPIHM, 3aKOH BCEMHPHOIO TATOTEHMS, NPUHLMI CYNEPHO3WLHUM CHJI, NPUHIUI
OTHOCHUTENBHOCTH [anuies, 3akoHbl HplOTOHA, 3aKOH COXpPAHEHUS! UMITYJIbCA, 3aKOHBI OTPAXKEHUS
U TPEJOMIICHHS CBETa, 3aKOHbl COXPAHEHMS 3apsAJ0BOTO M MAacCCOBOIO YHCEN MPU SACPHBIX
peaxknusix; Ipy 3TOM JaBaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA U 3alIUChIBAaTh €r0 MaTeMaTHUECKOe
BBIPAXKEHUE;

— 00BACHATH (PUBNYECKHUE MTPOLIECCHI U CBOMCTBA TE€J, B TOM YHCJIE U B KOHTEKCTE CUTYyallui
MIPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH IPUUYMHHOCIECACTBEHHBIE CBSI3U, CTPOUTH
00BsSICHEHHE U3 2 — 3 JIOTUYECKUX IIaroB C OMOpOil Ha 2 — 3 M3YyUEHHBIX CBOMCTBA (PU3HUECKHUX
SIBJICHUHN, GPU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

— pemiath pacu€THbIe 3aJjauu (OMUparoMecs Ha CUCTeMY U3 2 — 3 ypaBHEHUI ), UCIIOJIb3Ys
3aKOHBI U (POPMYIIBI, CBA3BIBAIONINE (PU3NYECKUE BETMYMHBI: HA OCHOBE aHANIM3a YCIOBHS 3a/1a4u
3aMMChIBaTh KPATKOE YCIOBHE, BBISBIATH HENOCTAOIIME WU HM30BITOYHBIC JaHHBbIC, BHIOUPATH
3aKOHBI M (OPMYNBI, HEOOXOAMMBIE [Jsi pEIIeHUs, NPOBOAUTH PacyEThl U OLIEHUBATH
PEATUCTUYHOCTD OTYYEHHOTO 3HaYEHUST PU3NYECKON BETUUYHHBI;

— pacmno3HaBaTh MpoOIeMbl, KOTOPbIE MOXKHO PEIIUTH P MOMOIIN (PU3UIECKUX METOIOB;
WCIIOJIb3Ysl ONHMCAHUE WCCIECIO0BAaHUSA, BBIJCIATH IPOBEPSEMOE IMPEIIOJIOKEHUE, OLECHUBATH
MPaBUJILHOCTh TMOPSAKA TMPOBEACHUS HWCCIEAOBAHMS, JEJIaTh BBIBOJBI, HHTEPIPETUPOBATH
pe3ynbTaThl HAOIOICHUH U OTBITOB;

— TPOBOJUTH OTBITHI IO HAOTIOACHUIO (PU3HUECKUX SABICHUN WM PU3NIECKIX CBOMCTB Tel
(u3yyeHne BTOpPOTro 3akoHa HBIOTOHA, 3aKOHA COXPAaHEHHUs SHEPTUHU; 3aBUCHMOCTH IEpPHOJIA
KoJebaHuil MPY)KMHHOTO MAasTHUKA OT MAacChl Tpy3a U >KECTKOCTH MPYKUHBI U HE3aBUCUMOCTD
OT aMIUIMTY/Abl MallbIX KOJIeOaHWi; MPSIMOJMHEHHOE pAaclpOCTpaHeHHE CBETa, Pa3JIoKEeHHE
0enmoro cBeTa B CIEKTP; W3Y4YEeHHE CBOWCTB HM300paKeHHS B IUIOCKOM 3epKajie U CBOUCTB
M300pakeHus IpeaMeTa B coOuparolieid TuH3e; HaOMoIeHNe CIUIOIIHBIX U IMHEHYaThIX CIEKTPOB
W3ITyYeHUs): CaMOCTOSITENIFHO COOMpPAaTh YCTAaHOBKY W3 HM30BITOYHOTO Habopa 000pYyHAOBaHHS,



OTIMCBIBATH XOJI OTIBITA U €T0 PE3YJbTaThl, POPMYIHUPOBATH BHIBOJIBL;

— TPOBOJUTH NPU HEOOXOJUMOCTH CEPHIO TMPSAMBIX HM3MEPEHHIA, OIpenelsis cpenHee
3HAUCHUE HM3MEPSEeMOI BEeMMYUHBI ((DOKYCHOE pacCTOSIHUE COOHMpAIONIEH JTMH3bI); 00OCHOBHIBATH
BBIOOP cIToco0a N3MEPEHUS/ I3MEPUTETHHOTO TTPUOOopa;

— TPOBOJUTH UCCIENOBAHHE 3aBUCHUMOCTEH (U3UUECKUX BEIMYMH C UCIIOJIH30BAHUEM
OpSIMBIX HM3MEPEHUH (3aBUCHMOCTh IIyTH OT BPEMEHHM TP PABHOYCKOPEHHOM JBM)KCHUH
0e3 Ha4aJIbHON CKOPOCTH; MEpHoAa KOJeOaHWH MaTeMaTHYECKOTO MAasiTHHKA OT JUIMHBI HUTH,
3aBHCHMOCTH yIJla OTPAKEHHUS CBETAa OT yIJia MaJCHUS W yIiia MPEIOMIICHHS OT yriia MajeHus):
IUTAHUPOBATh MCCIIEIOBAaHHUE, CAaMOCTOATENIBHO COOMpaTh YCTaHOBKY, (PHKCHPOBATH PE3yJbTATHI
MOJTy4EHHOH 3aBUCUMOCTH (DM3NYECKUX BEIWYHH B BHJE TAOJHIl M TPAPHUKOB, JIEJIaTh BBIBOJIBI 10
pe3yibTaTaM HCCIEeIOBAHMUS;

— TPOBOJUTH KOCBEHHBIE W3MEpEHUs (U3NYECKUX BEITUYMH (CpelHssi CKOPOCTh
¥ YCKOpEHHeE Tella PH PABHOYCKOPEHHOM JIBU)KEHUH, YCKOPEHUE CBOOOTHOTO TaICHHS, )KECTKOCTh
MpYXUHBL, KOOPPUIMEHT TPEHUsS CKOJBKEHUs, MeXaHudeckas pabdoTa M MOIHOCTb, YACTOTA U
Mepro/1 KOJIeOaHNH MaTEeMAaTHIECKOTO M NMPYKHHHOTO MAasSTHUKOB, ONITHYECKAast CHjIa COOMpArOIIen
JVH3BI, PAAMOAKTHBHBIN (OH): TUTAHUPOBATh W3MEPEHHUsS; COOMpaTh HKCIEPUMEHTATHHYIO
YCTAHOBKY W BBITIOJHATH H3MEPEHHSI, CIEAYs TPEAT0KEHHONH MHCTPYKINH, BRIYHACIIST 3HAYCHHE
BEJIMYMHBl W aHAJIM3UPOBATh TIIOJYYCHHBIE pPE3ylIbTaThl C YY4ETOM 33JaHHOW MOTPENIHOCTH
U3MEPEHUN;

— coOmojaTh MpaBuja TEXHUKH Oe30macHOCTH Mpu  paboTre ¢ J1abopaTopHBIM
000pyI0BaHUEM;

— pa3iuyaTh OCHOBHBIE IPU3HAKU N3YUYEHHBIX (PU3MUECKUX MOJENEei: MaTepralbHas TOUKa,
abCOIOTHO TBEPHOE TEJNO, TOUCYHBI UCTOYHMK CBETA, Jy4, TOHKas JMH3a, IJIAaHETapHas MOJIENb
aToMa, HyKJIOHHAsi MOJIeJIb aTOMHOTO Spa;

— XapaKTepu30BaTh MPUHIIUIBI IEHCTBUS U3YUEHHBIX TPUOOPOB U TEXHUUYECKUX YCTPOICTB
C OMOpod Ha WX omucaHus (B TOM YHCIE: CHUIOMETp, NATUYUKU TMOJIOKEHHS, PACCTOSHUS U
YCKOpPEHUSs, paKkeTa, 9X0JIOT, OUKHU, IEPUCKOIIL, (OTOAIIapaT, ONTUYECKIUE CBETOBOIbI, CIEKTPOCKOTI,
N03UMeTp, kamepa BuibcoHa), UCHONB3yd 3HAHHUA O CBOMCTBaxX (U3MYECKUX SBICHUA U
HeoOxoIuMble (prU3NUecKre 3aKOHOMEPHOCTH;

— HCIIOJIb30BAaTh CXEMbl M CXEMAaTHYHbIE PUCYHKHU H3YYEHHBIX TEXHMUYECKUX YCTPOMCTB,
M3MEPUTENBHBIX MPUOOPOB U TEXHOJOTMUYECKUX IMPOLIECCOB MPHU PEUICHUH Yy4eOHOMPAKTHYECKUX
3a/la4; ONTHUYECKHE CXEMbl Ui MOCTPOCHMS M300paKeHHI B IJIOCKOM 3epKalie M coOuparomieit
JUH3E;

— MPUBOAUTH IPUMEPHI/HAXOIUTh HHPOPMAIMIO O TpUMepax MIPaKTHUYECKOTO
UCIO0JIb30BaHUs (PU3MUECKUX 3HAHHM B IOBCEIHEBHOM KU3HHU i oOecreyeHus: 0€30MacHOCTH MpU
oOpatieHny ¢ npudbopaMu U TEXHUUECKUMH YCTPOICTBAMHU, COXpaHEHMS 370POBbs U COOIOAECHUS
HOPM 3KOJIOTMYECKOT 0 MOBEACHUS B OKpPYKaIOLIeH cpere;

— OCYILIECTBJIATh MOMCK HH(OpMAUM (U3NYECKOTO coJiepkaHusd B ceTu VIHTepHer,
CaMOCTOSTENIbHO (hOPMYIHUPYS TOMCKOBBIH 3allpoC, HAXOAUTh IYTH OTPENENIEHUs T0CTOBEPHOCTH
MOJIy4eHHOH MH(pOpMaIMKM HAa OCHOBE UMEIOILIUXCS 3HAHUHN U JJONIOJHUTEIbHBIX HICTOUHUKOB;

— HCIMOJb30BATh MPH BBIMOJIHEHUH y4eOHBIX 3a/laHUil HAyYHO-TIOMYJSPHYIO JUTEpaTypy
(bU3n4eCKOro coepKaHus, CIpaBOYHbIE MaTepUalbl, Pecypchl ceTu MIHTepHeT; BlaieTh NpuéMaMu
KOHCIIEKTHPOBAHUS TEKCTa, IpeoOpa3zoBaHus HH(GOPMALIUU U3 OJJTHOM 3HAKOBOW CUCTEMBI B JIPYTYIO;

— Co03/1aBaTh COOCTBEHHBIE MMCbMEHHBIE U YCTHBIE COOOIIEHUsI Ha OCHOBE MH(OpMAINK U3
HECKOJIbKUX HMCTOYHUKOB (DU3UYECKOTO COJEpXKaHMs, MyOIUYHO NPEACTAaBIATh pPE3yJIbTaThl



IIPOEKTHOM MJIU UCCIIE0BATEIBCKOM NEATEIHOCTH; IIPX 3TOM I'PAMOTHO MCITIOJIb30BAaTh U3y4YEHHBIN
NOHATUHHBINA anmapaT HW3y4yaeMoro paszena (U3MKA UM COMPOBOXKIAThH BBICTYILJIEHUE
Mpe3eHTAIHeH ¢ Y4ETOM 0COOCHHOCTEHN ayIUTOPHU CBEPCTHHKOB.

Conepxxanue y4eOHOI0 nmpeamera
Paznen 1. Kunemartuka.

Tema 1.1. IlpsimosinHeiiHOe paBHOMEPHOE IBHKEHHUE.

MarepuanbHas Touka. Cuctema orcuéra. OnucaHue KOOpPJMHATHI JIBHKYILIErocs Tena.
Ckopoctb. Ilepememenne u myte. ['padukm aBwkeHus (IMyTH, NEpeMEIIEHUS, KOOPAWHAT
OT BPEMEHH; CKOPOCTH, YCKOPEHUs, X MPOEKIUIl OT BpeMeHU M KoopauHat). CpelHsis CKOPOCTb.
OTHOCHUTENBHOCTh P PABHOMEPHOM JBU>KEHUU.

Tema 1.2. [IpsimosinHeiiHOe PABHOYCKOPEHHOE IBHKEHUE.

VYckopenue. Ckopocth. OrmnpeneneHue KOOpAWHAThl NMPU PABHOYCKOPEHHOM JIBHKEHHH.
[lepemenienue Tena. I'papuku qBmkeHus (IIyTH, NepeMeIeH s, KOOpIUHAT OT BPEMEHH; CKOPOCTH,
YCKOpPEHUs, UX MPOEKUUN OT BpeMeHU M KoopauHaT). TopmoszHON myTh. OTHOCHUTENBHOCTH IpPU
PaBHOYCKOPEHHOM JIBH)KCHHH.

Tema 1.3. bajumncruka. J[BuskeHue TeJj1, OpOLIEHHBIX M0 YIJIOM K TOPU30HTY.

CBoOosiHOe maneHue. JBukeHune Tena, OpOIIEHHOTO BEpTUKAJIbHO BBEpX. J[BIKeHue Tena,
OpOIIIEHHOTO TIOJ YIJIOM K Topu3oHTY. Tpaekropus. Ckopoctr. Bricota mogbéma. Ilepememnienue.
JanpHOoCTh TONIETa. bpocok Tenma co crymeHbku. TpeyroiapHuk ckopocrteid. [lepebpoc Ten depes
MpensATCTBU. 3a/1a4ll Ha SKCTPEMYMbI B KuHemaTuke. Kunemarnyeckue cBsizu.

Tema 1.4. PaHOMepHOe IBUKEHHE TeJI M0 OKPYKHOCTH.
CKOpOCTHM TOYEK Ha OKPYKHOCTH. YTJIOBbIE NEPEMEIICHUE M CKOpPOCTh. JIBHMXKEHHE
0 OKpYKHOCTH. L{eHTpocTpeMuTenbHOE YCKOPEHHUE.

Tema 1.5. PaBHOYCKOpeHHOE IBHKEHHE TeJI 110 OKPY’KHOCTH.
TanrenumanbHO€ W HOpPMaJbHOE YCKOpPEHMs. YIJIOBOE  YyCKOpeHue. JIBWkeHue
10 OKPY>KHOCTH.

Jlemoncmpayuu.

— HabmroieHre MEXaHHUYECKOTO IBH)KEHHS TeJla OTHOCHUTEIBHO Pa3HbIX TEJI OTCUETA.

— CpaBHeHHUE TyTeil U TPACKTOPHI JBIKCHHUS OJHOTO M TOTO JK€ TEJIa OTHOCHTEIILHO
pa3HbIX TeJI OTCYETA.

— W3mepeHne CKOPOCTH M YCKOPSHHUS TPSIMOJIMHEHHOTO IBHIKCHHS.

— HccnenoBanue nMpu3HaKOB PaBHOYCKOPEHHOTO JIBHKCHUS.

— HaOnroieHue NBUXEHHS Tella IO OKPYKHOCTH.

— HaOnroieHne MexaHUYECKHX SIBJICHUH, TPOUCXOIAIIMX B CUCTEME OTCUETA
«Tenexka» npu € paBHOMEPHOM U YCKOPEHHOM JIBUKCHHU OTHOCUTEIILHO KaOMHETa (PU3HKH.

— Habnronenue paBHOBeCHs Tell, CBOOOHOTO MaJCHUs, KOJcOaH s MasTHHKA
B MHEPIUAIBHBIX CUCTEMaX KaK IMOATBEPIKACHUE MPUHIIUIIA OTHOCUTESILHOCTH.

Jlabopamopuvie pabomul u onvimal.

— KoHcTpynpoBanue TpakTa jisi pa3roHa U JaJbHEHIIIEr0 pABHOMEPHOTO JIBHKECHUS
IIApUKa WITH TEICHKKH.



— Omnpenenenue cpeHeil CKOPOCTH CKOJIBbKEHHs OpycKa WM JBMKEHUS IIapuKa
10 HAKJIOHHOM INIOCKOCTH.

— Omnpenenenue yCKOpEHUs Teja MpH PaBHOYCKOPEHHOM JBIKEHHH MO HAKIIOHHON
TUIOCKOCTH.

- HccnenoBanue 3aBUCMMOCTH ITyTH OT BPEMEHU IIPU PaBHOYCKOPEHHOM JBHKEHUU
0e3 Ha4aJIbHON CKOPOCTH.

- [TpoBepka rUMOTE3bI: €CIIM IPHU PABHOYCKOPEHHOM JIBIKEHUH 0€3 Ha4allbHOM
CKOPOCTH IIYTHU OTHOCATCS KaK psAa HEUETHBIX YuCeCi, TO BpEMCHA O IMHAKOBBI.

— HccnenoBanue IBUKEHUS Tea, OPOLICHHOTO IMOJT YIJIOM K TOPH30HTY.

- I/ICCJ'ICIIOBaHI/Ie 3aBUCUMOCTH CUJIbI TPCHHA CKOJILKCHUA OT CUJIBI HOPMAJIBHOTO
JaBIICHHSL.

Paznean 2. Iunamuxa.

Tema 2.1. Cuabl. 3akonsl HbroToHA.

HNuepumansubie cuctembl otcuéra. Cuitbl. BektopHoe crnoxkenue cuil. Macca. Llentp macc.
3akonsl HetoToHa. 3akoH BecemupHOTO TSIroTeHus. MeToa Maibix epeMEIeHU .

Cutel Tpennsi. Cuiibl COTIPOTUBIICHUSI IPU JBMKEHUH B KHUIKOCTH H Ta3e.

Cunsl ynpyroctu. 3akoH ['yka. 3akon ['yka B popme FOnra. KomObunupoBanHble 3a1auu Ha
TpEHHUE U yIPYTrOCTh.

Tema 2.2. UmnyJibc Tes1a. 3aK0OH COXpaHEHHUS] MMITYJIbCA.
[TonsTue wumnynabca Tena. 3aKOH COXpaHEHUs umnyiabca. Bropol 3akon HpbrooToHa
B UMITYJILCHOM (hopMme.

Tema 2.3. 3akoH u3MeHeHHus UMITYJIbca. PeakTUBHOE IBHKEHUE.
BriBon 3akoHa WM3MEHEHHWs HMMITyJIbCa W3 BTOpPOro 3akoHa HeioroHa. JIBMkeHue Tena
C IIepeMeHHOM Maccoi. PeakTuBHOE ABUKEHHE.

Tema 2.4. DHeprus. 3aKoH COXpaHEeHUS] MeXaHUYECKOW IHEPTHUM.

[Tonsatue sHepruu. 3aKoH coxpaHeHUs SHepru. Pabora cwibl. MOIIHOCTh. DHEprusl.
Kunernueckas sueprus u e€ usmenenue. lloreHnumanbHas sHeprus. PelieHne KuHEMaTHUECKUX
3a/1a4y C IOMOILBIO 3aKOHA COXPAHEHUS SHEPTUU. 3aKOH U3MEHEHUS SHEPTUH.

Jlemoncmpayuu.

— 3aBUCHMOCTB YCKOPEHHUS TeJla OT €ro Macchl U ICHCTBYIOIIEH Ha HETO CHJIBIL.
— HaGmtoieHne paBeHCTBa CHIT IPH B3aUMOACHCTBHH TEIL.

— M3meHenue Beca Tena Mpyu YCKOPEHHOM JIBUYKECHHH.

— [Tepenaua uMmynbca Mpu B3aMMOJCHCTBHH TEI.

— [TpeoOpa3zoBaHus SHEPTUU MTPU B3aUMOICHCTBUH TEII.

— CoxpaHeHHe UMITYJIbCca IPU AOCOTIOTHO HEYIIPYTOM B3aUMOJICHCTBUMU.
— CoxpaHeHue UMITYJIbCa IPU YIIPYTOM B3aUMO/ICHCTBUH.

— HaGmtoeHne peakTMBHOTO JIBM)KEHHS.

— CoxpaHeHue SHepruH MpU CBOOOTHOM a/ICHHH.

— CoxpaHeHue SHEPruy MPH ABWKCHUH Tella O] ISHCTBUEM TPYKHUHBI.
Jlabopamopuvie pabomul u onvimoi:

— Omnpenenenue ko3 duineHTa TpeHus: CKOIbKEHHS.



— Onpenenenne KECTKOCTU IPYKUHBI.

— HccnenoBanue 3aBUCUMOCTH CUJIBI YIIPYTOCTH, BOSHUKAIOLICH B IIPYKUHE,
OT CTETeHH J1eOopMalUU TPYKUHBI.

— Omnpenenenue pabOThI CHIIBI TPEHUS IPU PABHOMEPHOM JIBM)KEHUH TEJa
10 TOPU30HTAILHON TTOBEPXHOCTH.

— Omnpenenenne pabOTHI CHIIBI YIIPYTOCTH MPH MOIBEME TPy3a C HCIIOJIb30BaHUEM
HETIOIBMKHOTO U TIOJBMKHOTO OJIOKOB.

Pa3nesn 3. KosieOaHnusi M BOJIHBI.

Tema 3.1. KoseGaTesbHOe 1BHKEHUE.

CBoGoansie kosebanus. Yacrora. Ilepwon. Ammnutyna. ['apmMoHMYecKue KoJeOaHUsI.
Maremarnueckuit MaatHuk. [lpyxunHbli MasTHUK. KonebarensHble cuctemsl. CroxkeHue
rapMOHHMYECKHUX KoJieOaHui. 3aryxaromue koiedanus. ['apMoHnueckoe JBUKEHHUE.

Tema 3.2. BolHyXKIeHHbIe K0J1e0aHUS.
Boinyxknennsle kosjeOanus. Pesonanc. MeTon BEKTOpPHBIX auarpaMM. ABTOKOJIEOaHMSL.
AnmnabaTuiyeckue HHBapUAHTHI.

Tema 3.3. BoJHbl.

[Tonstne BonHOBBIX mponeccoB. Kiaccudukauus BonH. BonHoBoe ypaBHEeHHE U e€ro
pemenue. daza. [lonsitue BosHOBOrO (ppoHTa. KuHemaruka BoaHOBOTO BMKEeHUs. HTepdepeHuus
ynpyrux BoJyiH. {udpakuus BoaH. Dddext Hommepa.

Tema 3.4. 3Byk. CBerT.

Hcrounuku 3Byka. 3ByKOBbIe KoJiebaHus. BpicoTa, TeMOp ©W TPOMKOCTH 3BYKa.
Pacnpoctpanenue 3Byka. 3BYKOBbIE BOJIHBI. OTpakeHUE 3ByKa. 3BYKOBOWM pE30HAHC.
DnekTpoMarHuTHas npupoaa ceeta. [Ipenomnenue cera. Jlucnepcus. Liget. UnTepdepenius ceera.
WNuTtepdepomeTpsl.

Jlemoncmpayuu:

- Habnronenue xonebaHuit Te Mo ASHCTBUEM CHIIBI TSHKECTH M CHIIBI YIIPYTOCTH.

- Habnronenue konebaHuii rpy3a Ha HUTH U HA TIPY)KUHE.

- HaGnroieHne BBIHYXICHHBIX KOJIeOaHMIA U Pe30HAHCA.

— Pacnipoctpanenue npooIbHBIX U MOTIEPEYHBIX BOJIH (Ha MOJICIIN ).

— Habnronenue nHTepdepeHINU U TUPPAKIIUU BOJTH HA TIOBEPXHOCTH BOJIBI.

— HabnroieHne 3aBUCIMOCTH BBICOTHI 3ByKa OT YacTOTHI.

— AKyCcTHYECKHI PE30HAHC.

Jlabopamopusie pabomul u onvimol .

— Omnpenenenre 4acTOTHI U EpUOAa KOJIeOaHU MAaTEMAaTUYECKOTO MAasITHHUKA.

— Omnpenenenre 4acTOTHI U Miepro/ia KojaeOaHui Mpy>KUHHOTO MasTHHUKA.

— HccnenoBanue 3aBUCUMOCTH TIepHoa KojeObaHui Tpy3a Ha HUTH OT JAJTUHBI HUTH.

— HccnenoBanue 3aBUCUMOCTH TIepHOAa KoJeOaHUH MPYKMHHOTO MasiTHUKA OT MacChl
rpysa.

— [IpoBepka HE3aBUCHUMOCTH Tepro/ia KoyeOaHuii rpy3a, MOIBEIIEHHOTO K JICHTE,
OT MaccChlI Ipy3a.

— OnBITHI, IEMOHCTPUPYIOIINE 3aBUCHIMOCTh NIEpH0/1a KOJIeOaHU Py KUHHOTO
MasTHUKA OT MacChl IPpy3a U KECTKOCTHU MPYKUHBI.

— N3mepenue yckopeHHst CBOOOTHOTO MaCHHMSL.



Pa3nes 4. DiiekTpoOMarHuTHoOE 1oJie U 3JIeKTPOMATHUTHBIE BOJIHBI.

OaHOPOIHOE M HEOTHOPOJAHOE MarHUTHOE noJie. HanpapiieHne Toka U HanpaBJIeHUE JIMHUN
ero marHutHoro mouss. [IpaBuno OypaBumka. OOHapykeHHe MarHUTHOrO mouisd. IlpaBuio neBoit
pyku. MHAyKnus MarHUTHOro moJid. MarHuTHbIA 1moToK. OmnbiTel Papajes. DiIeKTpoMarHuTHas
nHaykuusa. Hanpasienne wuHaykumoHHOro Toka. IlpaBuno JleHna. fIBneHune camMOMHIYKIHH.
[TepemenHbIi TOK. I'eneparop IIEPEMEHHOTO TOKA. [IpeobpazoBanus SHEPTUU
B JJleKTporeHeparopax. Tpancpopmatop. Ilepenada snexkTpudeckold 3HEPruU Ha PacCTOSHHUE.
DONEeKTpOMarHUTHOE  MoJje.  OJIEKTPOMAarHUTHbIe  BOJIHBL.  CKOpOCTh  pacnpoCTpaHEHHUs
JJIEKTPOMArHUTHBIX BOJH. BIMsHHME 53IE€KTPOMarHUTHBIX H3JIY4CHMM Ha JKMBBIE OPraHU3MBI.
Konebarenbubiit koHTYp. IlomydyeHue syIeKTpOMAarHWTHBIX KoJieOaHui. IlpuHIunsl paguocBsizu
u TeneBusieHus. IHtepdepennus cBera. DneKTpoMarHuTHas npupoja csera. [Ipenomiienue csera.
[Tokazarens mpenomiienus. ucnepcusi cera. Llgera ten. Cnekrporpad M cnekTpockor. THIibl
onThyeckux crekTpoB. CrnekrpaibHblii aHanu3. IloriomieHne W HCIycKaHWE CBETa aTOMaMM.
[IpoucxoxxaeHue JIMHENYaThIX CIIEKTPOB.

Jlemoncmpayuu:

— CBoiCTBA DIIEKTPOMAarHUTHBIX BOJIH.

— WNnurepdepenius u nudpakuus ceera.

Jlabopamopuvie pabomul u onvimi:

- N3ydeHne cBONCTB 3JIEKTPOMAarHUTHBIX BOJIH C MMOMOIIBI0 MOOMIIBHOTO TenedoHa.
— [IpoBenenune onpITOB 10 HAOIIOIEHNIO HHTEpPEepeHIINH U TU(PAKIINK CBETA.

Pa3nen 5. KBanToBbIe SIBJICHHUS.

Tema 5.1. PaanoakTuBHOCTH. MoOeJIH aTOMOB.
Monaenu aromoB. CocTaB M CBOMCTBA aTOMa M ATOMHBIX SIAEP.

Tema 5.2. ATomHbIe siIpAa.
PannoaktuBHBIC TIpeBpaimieHus aTOMHBIX sjep. CocTaB siapa W sEpHBIC CHIIBI. DHEPTuUs
cBs3u. JledekT macc.

Tema 5.3. PagnoakTuBHblil pacnaa. TepmosizepHasi peakuusi.
PannoaktuBHeIi pacniaf. Buael pagnoakTuBHOro pacnaga. TepMosiaepHas peakiusi.
IIpumenenue.

Tema 5.4. CocraB u crpoenune CoJIHEUHOH CHCTEMBI.
JIBuxenne HeOecHBIX Tel. 3aaua 1Byx Tei. 3akonbl Kemnepa. CocraB mnanet. Kocmuueckue
CKOPOCTH.

Tema 5.5. Crpoenne CosHua u 3B€31.
Crpoenne Connua. Ceetumocts. Peakunn Ha 3B€31ax. [Iponcxoxaenue BeeneHHOM.

Jlemoncmpayuu:

— CrieKTpspl U3JIydeHUs U TOTJIOIIECHHUSI.

— CrieKTphl pa3au4HbIX a30B.

- CrnexTp BoAopoa.

— Habnronenue TpexoB B kamepe Buibcona.

- PaboTa cuérunka HOHU3UPYIOLUINX U3ITy4EeHUI.



Perucrpanus usirydeHus NpUpOAHBIX MUHEPAJIOB U IIPOYKTOB.

Jlabopamopuvie pabomul u onvimot

Habnronenue CrijioNIHBIX U TMHEHYAThIX CIIEKTPOB U3ITy4EHUSI.
HccnenoBanue TPEKOB: HM3MEPEHUE DJHEPIrUM YacTULBl 10 TOPMO3HOMY IIyTH

(o doTorpadusim).

W3mepenue paanoakTuBHOro (poHa.

Pasgen 6. CBeToBbIe ABJIEHM .

Hcrounuku cBera. [IpsMonuHeiHOE pacpocTpaHeHne cBeTa. Buaumoe IBHKEHHE CBETHIL

OTtpaxxeHue cBeTa. 3aKOH OTpakeHMs cBera. lIpenomieHue cBera. 3akOH MPEIOMIIEHMS CBETA.

JIunzel. okycHOE paccTosiHUE TUH3BL. OnTHdeckas cuia JuH3bl. M300pakenus, 1aBaeMble JTHH30M.

I'na3 kak ontuyeckas cucrema. OnTuyeckne npruOopsI.

Jlemoncmpayuu:

[IpssMonMHENHOE pacIIpOCTPAHEHHUE CBETA.

OtpaxxeHue cBera.

[Tonydyenue n3o00pakeHUI B TUIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajax.
[Ipenomiienue cBera.

OnTHYeCcKU CBETOBOJI.

Xon tydeid B coOuparomei JTuH3e.

Xo ny4der B pacCEUBAIOIEH JIMH3E.

[Tonydyenue n300paskeHUI C TOMOIIIBIO JTMH3.

[Ipunnum neiictBus GoToanmapara, MUKPOCKOTIA M TEJIECKOTIA.
Mopens riasa.

Paznoxxenue 6enoro cBeTa B CIEKTP.

[Tonyuenue 6e10ro cBeTa MpH CI0KEHUU CBETa Pa3HBIX I[BETOB.

Jlabopamopnsie pabomul u onvimuwl.

HCCJ’IGI{OB&HI/IG 3aBUCUMOCTH YyI'Jia OTPAXXCHH CBETOBOI'O JIyda OT yrjia nmaacHus.
I/IsyquHe XapaKTCPUCTUK I/I306pa)KeHI/I$I npeaAMETa B IIJIOCKOM 3CpKaJIC.
HccnenoBanue 3aBUCUMOCTHU yrijia mpeJIOMJICHUST CBETOBOI'O JIyda OT YyI'JIa IMaICHUS Ha

I'paHULC «BO3AYX—CTCKIIO».

(GUIBTPHI.

[Tonyuenue n300pakeHHi ¢ TOMOIIBIO COOMPAIOIIEH JTNH3HI.

Omnpenenenre (HOKYCHOTO PACCTOSHUS M ONTUYECKON CHIIBI COOUPAIOIIEH TUH3BI.
OnBITHI MO Pa3IOKEHHUIO OEI0T0 CBETa B CHEKTP.

OnpITH IO BOCHPUSITHIO IBETA MPEAMETOB MPH MX HAOIIOJEHUU Yepe3 IIBETOBBIC

TemaTnueckoe NJIAHMPOBaHME Y4eOHOI 0 MPeAMeTA



Koaunuect DJIeKTPOHHbIE HU(PPOBBIE
Pa3nen / Tema
BO aK. 4. odpa3oBaTebHbIE pecypchl
Paszgen 1. Kunemaruka 38
Tema 1.1. [IpsmosuHeiiHOE paBHOMEPHOE 4 https://lesson.academy-
JIBMOKCHUE content.myschool.edu.ru/03/09
Tema 1.2. [TpsmonuHEHHOE PaBHOYCKOPEHHOE 10 https://lesson.academy-
JIBHO)KCHUE content.myschool.edu.ru/03/09
Tema 1.3. bannucruka. J[BmwkeHue tei, 12 https://lesson.academy-
OpOIIIEHHBIX O] YTJIIOM K TOPU30HTY content.myschool.edu.ru/03/09
Tema 1.4. PaBHOMEpHOE IBIKEHUE T IO 6 https://lesson.academy-
OKPYXHOCTH content.myschool.edu.ru/03/09
Tema 1.5. PaBHOYCKOpPEHHOE JABHKECHUE TEII 110 6 https://lesson.academy-
OKPY)KHOCTH content.myschool.edu.ru/03/09
KonTpoabHnas padora Ne 1 1
Pa3znen 2. /lunamuka 42
Tema 2.1. Cuibl. 3akonsl Herorona 10 https://lesson.academy-
content.myschool.edu.ru/03/09
Tema 2.2. mnysbce Tena. 3aKOH COXpaHEHUS 10 https://lesson.academy-
UMITyJIbCa content.myschool.edu.ru/03/09
Tema 2.3. 3aK0H U3MEHEHUS UMITYJIbCA. https://lesson.academy-
10
PeakTHBHOE JABIKCHHE content.myschool.edu.ru/03/09
Tema 2.4. DHeprust. 3aKOH COXpaHEHUS 12 https://lesson.academy-
MEXaHHYECKOW SHEPTHH content.myschool.edu.ru/03/09
KontpoabHas pa6ora Ne 2 2
YcrHbll 3a4éT 2
Paznen 3. Kosie0anusa 1 BOJIHBI 12
https://lesson.academy-
Tema 3.1. KonebarenpHoe TBIKCHUE 6 conteni). myschool.edu.ru /%3 109
https://lesson.academy-
Tema 3.2. BeinyxeHHbIC KOJIeOaHUS 2 conteni). myschool.edu.ru /%3 109
https://lesson.academy-
Tewma 3.3. Bosi 2 content.myschool.edu.ru/03/09
https://lesson.academy-
Tema 3.4. 3pyx. Caer. 2 conteni). myschool.edu.ru/%S/OQ
KontpoabHnas padora Ne 3 1
Pa3nes 4. DileKTpOMarHuTHoOe 1oJie U 18
3J1eKTPOMATHUTHBIE BOJIHBI
Tema 4.1. MarautHoe nojie. Hanpasienue Toka 1 https://lesson.academy-
Y HalpaBJICHHE JIMHUIA €ro MarHUTHOTO TIOJIS content.myschool.edu.ru/03/09
Tema 4.2. OOHapyXeHHEe MaTHUTHOTO TIOJISL TIO https://lesson.academy-
€ro JIeiicTBUIO Ha 3JeKTpuUecKuil Tok. [IpaBuiio 1 content.myschool.edu.ru/03/09
7eBoit pyku. Pemenne 3a1a4 Ha MpUMEHEHHE
[IpaBUII JIEBOU U IIPABON PYKH
Tema 4.3. MarnuTHas HHIYKIUS. MarHuTHBINA 1 https://lesson.academy-

IIOTOK

content.myschool.edu.ru/03/09




Tema 4.4. SIBneHue 31€KTpOMarHUTHON
unaykuuu D/IC. Pemenue 3anau

https://lesson.academy-
content.myschool.edu.ru/03/09

Jlabopamopnas paboma N 4 «H3zyuenue 2
SAGNIEHUSL INEKMPOMACHUMHOU UHOVKYUUY»
Tema 4.5. HanpaBieHue WHAYKIIMOHHOTO TOKA. ) https://lesson.academy-
[MpaBuiio Jlenna. SIBieHre caMOMHIYKIIUU content.myschool.edu.ru/03/09
Tema 4.6. [Tonydenue u nepeaaya mepeMeHHOTO https://lesson.academy-
anekTpuyeckoro Toka. Tpancdopmarop. 2 content.myschool.edu.ru/03/09
Pemenue 3anau no teme «Tpanchopmarop»
Tema 4.7. DJIeKTpOMAarHUTHOE TOJIC. https://lesson.academy-
DnekTpoMarHuTHbIC BOJIHBI. KosebareabHbIi ) content.myschool.edu.ru/03/09
KOHTYp. [losydeHne SIIEKTPOMArHUTHBIX
KoJieOaHui
Tema 4.8. [TpuHIUTIBI paHOCBS3U U https://lesson.academy-
TEeJIEBUICHHS. DJIEKTPOMArHUTHAS TIPHPO/Ia 1 content.myschool.edu.ru/03/09
cBeta. MHTepdepennus cera
Tema 4.9. [Ipenomnenue cBera. Dusznveckuii 1 https://lesson.academy-
CMBICIT TTOKA3aTels MPETOMIICHUS content.myschool.edu.ru/03/09
Tema 4.10. [Tucniepcus cseta. [[Bera Tei. https://lesson.academy-
Cnexkrporpad. Tumsl ciektpoB. CreKTpaabHbIiH 1 content.myschool.edu.ru/03/09
aHaJIM3
Tema 4.11. Tlorsormienne 1 UCIyCKaHUE CBETA https://lesson.academy-
aroMami. [TpoucxoxKaeHne THHEHYaThIX content.myschool.edu.ru/03/09
CIIEKTPOB 1
Jlabopamopuas paboma Ne 5 «Habrooenue
CNIOWIHO20 U TUHEUYAMO20 CNEKMPO8»
Tema 4.12. Pemienue 3a1a4 1o TeMe ) https://lesson.academy-
«DIEKTPOMArHUTHOE ITOJIE» content.myschool.edu.ru/03/09
Tema 4.13. O600IeHHE U CHCTEMAaTH3aIIHs https://lesson.academy-
3HaHUH 10 TeMe «DIEKTPOMArHUTHOE TI0JIE» 1 content.myschool.edu.ru/03/09
KounrpoJsbHas padora Ne 4 mo treme
«DJIeKTPOMATHUTHOE 10JIe)»
Paszngen 5. KBanTroBblie BJIeHUSA 10
https://lesson.academy-
Tema 5.1. PaguoakTuBHOCTH. MOJ1€7TM aTOMOB 2 content.myschool.edu.ru/03/09
https://lesson.academy-
Tema 5.2. Atomnsie si1pa 2 content.myschool.edu.ru/03/09
Tema 5.3. PaqnoakTHBHBIH pacmiaj. 5 https://lesson.academy-
TepmosinepHas peakuus content.myschool.edu.ru/03/09
Tema 5.4. CocrtaB u crpoeHue COJIHEUHOM 5 https://lesson.academy-
CHCTEMBI content.myschool.edu.ru/03/09
. https://lesson.academy-
Tema S.5. Crpoenne Coxtrua 334 2 content.myschool.edu.ru/03/09
KonTpoabHnas padora Ne 5 1
Pa3nes 6. CBeroBbIe sIBJICHHS 8




Tema 6.1. VcTtounuku cBera. Pactipoctpanenue

https://lesson.academy-

1
cBeTa content.myschool.edu.ru/03/09
https://lesson.academy-
T 2. . 1
eMa 6.2. OtpakeHue cBeTa. 3aKOH OTpaKeHUs content.myschool.edu.ru/03/09
https://lesson.academy-
T 3.0 1
ema 6.3. Ilnockoe sepiaio content.myschool.edu.ru/03/09
Tema 6.4. [Ipenomienue cBeta. 3aKoH 1 https://lesson.academy-
IPEIOMIICHUS content.myschool.edu.ru/03/09
Tema 6.5. Pemenue 3a1a4 Ha npeOMIICHUE U 1 https://lesson.academy-
OTpaKCHUE content.myschool.edu.ru/03/09
https://lesson.academy-
T .6. . 1
eMma 6.6. Jlunza. Ontuueckas cuiia JUH3bI content.myschool.edu.ru/03/09
https://lesson.academy-
T J.T . P 1
ema 6.7. a3 u spetne. Pewenne sazat content.myschool.edu.ru/03/09
HroroBasi koHTpo/IbHaAs1 padoTa 1
YcTHBII 3a4éT 2
UTOro 136
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