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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma mo ¢u3MKe Ha YpOBHE OCHOBHOTO 0O0ImIero oOpa3oBaHUS COCTaBJCHA Ha
OCHOBE TIOJIOKEHUW U TpeOOBaHUN K pe3yabTaTaM OCBOCHHS OCHOBHOM 0Opa30oBaTeIbHOM
nporpaMmel, mpeacraBieHHEbx B @I'OC 00O, a rtakke ¢ yu€rom (denepanpHoOil paboueit
nporpamMmsl BocnuTanus 1 Konnenunu npenogaBanus yaeOHoro npeamera « Dusukay.

CopnepxaHue MporpaMMbl MO (PU3MKE HANPABICHO HA YJOBJIETBOPEHHUE IOBBIIIEHHBIX
3arpocoB 00yyaroUIMuxcs, CTpeMsAIuxcs K 0oJiee TiIy0OKOMY OCBOEHHUIO (PU3MUECKUX 3HAHUH, U
Ha (OPMUPOBAHHE ECTECTBEHHO-HAYYHOW TI'paMOTHOCTH oOydaromuxcs. B mnporpamme mno
(¢u3MKe yYUTHIBAIOTCS BO3MOKHOCTH y4eOHOro mpenMera B peanuzauuu TpedoBanuii ®I'OC
OOO k maHUpyeMbIM JIMYHOCTHBIM W METANpeIMETHBIM pe3yibTaTaM OOy4YeHHs, a TaKxKe
MEXIIPEIMETHBIE CBSI3M E€CTECTBEHHO-HAYYHBIX Y4YEOHBIX IMPEIMETOB Ha YPOBHE OCHOBHOTO
o0111ero 00pa3oBaHUsI.

[IporpamMma mo usmuke mpeiaraeT MocieI0BaTeIbHOCTh U3YUEHUS! TEM, OCHOBAHHYIO Ha
JIOTUKE Pa3BUTHUS IPEIMETHOTO COAEPKAHUS U YUETE BO3PACTHBIX 0COOEHHOCTEN 00yJaroInXCsl.

[Iporpamma no ¢usuke pazpaboTaHa C IeJIbI0 OKa3aHHUsI METOIUUYECKON MOMOIIY YIUTEIIO
B CO3JaHUH paboyeil MporpaMMBbl 1o y4eOHOMY MIPEIMETY.

®u3zrka ABISETCS CUCTEMOOOPA3yIOIIUM JIJIsl €CTECTBEHHO-HAYYHBIX YU€OHBIX MPEIMETOB,
MOCKOJIbKY (PU3MUECKHE 3aKOHBI JIE)KAT B OCHOBE NPOLIECCOB U SIBIECHUH, U3y4aeMbIX XUMHEH,
OuoJsiornei, acTpoHoMueH u GuU3NUECKoi reorpadueit, BHOCUT BKJIaJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MHpa, NpPEJOoCTaBisseT Hambosee sICHble 00paslibl MPUMEHEHHs HAaydHOIo MeToJa
MIO3HAHHUS, TO €CTh CIIOCO0a MOJTyYEeHUsI JOCTOBEPHBIX 3HAHUH O MUDE.

Onna w3 TIaBHBIX 3a/a4d (U3HYECKOro 00pa3oBaHUsI B CTPYKType oOIIero oOpa3oBaHUS
COCTOUT B (POPMHUPOBAHUM €CTECTBEHHO-HAYYHOM TIpaMOTHOCTH M MHTEpeca K Hayke Yy
00yJaronuxcs.

N3yuenue GpuU3NKKM NpeAnoaraeT yBepeHHOE BIaICHUE CIEeTYIOUIMMHU KOMIETEHTHOCTSIMH,
XapaKTePU3YIOIUMHU €CTECTBEHHO-HAYyYHYI0 TPaMOTHOCTb:

e  Hay4yHO OOBSICHATH SIBJICHUS;

e  OLCHMBAThH M NOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIE0BAHUS;

e  HHTEpIpPETUPOBATh JAaHHBIE M MCIIOJIb30BaThb HAay4HbIE J0KA3aTeNbCTBA JUI IOJIyYEHHUs
BBIBO/IOB.

Henn wu3ydeHus (U3MKU Ha YpOBHE OCHOBHOTO OOILIEro oOpa3oBaHMs ONpEICICHBI B
Konnenuuun npenojgaBanus yueoHoro npeamera «Pusuka» B 00pa30BaTENIbHBIX OpraHU3alMiIx
Poccuiickoit ®enepanuu, peanu3yloLUMX OCHOBHbIE 001I€00pa3oBaTeIbHbIE MPOrPAMMBI,
yTBepkAEHHON pemeHneM Komternn MununcrepctBa npocsemieHus Poccuiickont ®@enepanuun
(mpotoxon ot 3 nexadps 2019 r. Ne [TK-4BH).

Henu nzydyenus GU3MKU:

e pa3BUTHE HHTEpeca M CTpEeMJIEHUS OOydaromuXcs K HAayYHOMY H3YUEHHIO IPHPOJIBI,
pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

e pa3BUTHE TPEACTAaBICHUH O HAydyHOM MeToJe TMO3HaHMA U  (OpMHUpPOBaHUE
HCCIIEI0BATENICKOTO OTHOIIECHUS K OKPY)KAIOLITUM SIBIICHUSIM;

e (opmupoBaHME HAay4YHOIO MHPOBO33PEHHUS KaK pe3yibTaTa HM3y4eHUS OCHOB CTPOCHUS
MaTepuu U (QyHIAMEHTAIBHBIX 3aKOHOB (PH3UKH;



(dopmMupoBaHue YMEHHUH NPUMEHATH (GU3NUYECKHUE 3HAHHUA M HAYYHbIE JOKA3aTeNbCTBA LIS
00BSICHEHUS OKPY)KAIOLTUX SIBICHUH;
(opMupoBaHHE MPEICTABICHUI O POiH (GUNKU U PA3BUTHUS JPYTUX €CTECTBEHHBIX HAYK,
TEXHUKU U TEXHOJIOTHI;
pa3BUTHE TPEACTABICHUH O BO3MOXHBIX cdepax Oyaymed npodeccnoHaTbHON
NeSITENIbHOCTH, CBSI3aHHOW € (DM3MKOM, MOArOTOBKAa K JaJIbHEHIIEMY OOYYEHHIO B 3TOM
HaIpaBJICHUU;
(bopmMupoBaHHE TOTOBHOCTH K JAaJbHEUIIEMY H3y4eHHIO (PM3UKU Ha yriIyOJIEHHOM YpOBHE B
paMKax COOTBETCTBYIOLIMX Mpoduiell oOydyeHus Ha YpPOBHE CpEIAHEro O0OIlero
o0pazoBaHwUsl.

JlocTmkeHnne 3TUX Ieneld mnporpaMmbl M0 (U3MKE Ha YPOBHE OCHOBHOTO OOIIEro

00pa3zoBaHus 00eCIeYNBaCTCS PEIICHUEM CIIEIYIONINX 3aa4:

pHOOpeTeHne 3HAHUM O JUCKPETHOM CTPOEHUHM BEIECTBA, MEXaHHUYECKUX, TEIUIOBBIX,
AJIEKTPOMArHUTHBIX U KBAHTOBBIX SIBJICHUSX;
puoOpeTeHne yMEHUI aHalu3upoBaTb U OOBACHATH (PU3UYECKHE SBJIICHUS Ha OCHOBE
M3YYEHHBIX (PU3HUECKUX 3aKOHOB M 3aKOHOMEPHOCTEH;

OCBOEHHE METOJIOB PEIIEeHHUsl PacUETHBIX M KaueCTBEHHBIX 3a]ad, TPEOYIOMIMNX CO3JaHUs U
UCIOJIb30BaHUs  (U3WYECKUX  MOJeNel, BKJIOYas  TBOPUECKWE M IPAKTHKO-
OpUEHTUPOBAHHBIE 3a/1a4H;
pa3BUTHE HCCIENOBATENbCKUX YMEHMM: HAOMIOJaTh SBIEHUS U U3MEPATh (PHU3NYECKHE
BEJIMYMHBI, BBIBUTAaTh TUIMOTE3bl W TpelaraTb SKCIEPUMEHTAJIbHBIE CHOCOOBI HX
MPOBEPKH, IUIAHUPOBATH U MPOBOJIUTH OMbBITHI, 3KCIIEPUMEHTAIbHBIE HCCIEIOBAHMS,
aHAJIM3UPOBATH MOJTYUYECHHBIE IaHHbIE U JIENIaTh BBIBOJIBI;

OCBOEHHE TIPUEMOB paboThl ¢ wuHPOPMANMEH (PU3NUECKOTO COACPIKAHUS, BKIFOYAs
MH(OPMALIUIO O COBPEMEHHBIX TOCTWXKEHUSX (U3UKU, MHTEPHIpETaluss U KPUTHUYECKOE
OlleHHBaHHE WH(OPMaLIUY;
3HAaKOMCTBO cO cepamu MpodecCHOHATBHON NESTENIbHOCTH, CBSI3aHHBIMHU C (U3UKOH, U
COBPEMEHHBIMH TEXHOJIOTUSIMH, OCHOBAaHHBIMH Ha JOCTHKEHUSIX (PU3UUECKOI HAYKH.

Ha uzyuyenune ¢pusuku B 9 kiacce orBoauTtcs 136 yacoB (4 yaca B HEZCIIO).



COJAEPKAHUE OBYYEHUA

Pa3znen 1. Mexanuveckue siBJIeHHS.

Mexanudeckoe aBuxeHue. MatepuanbHas Touka. CrocoObl ONMHMCAHHMS MEXaHUYECKOTO
JBYOKEHMS: TaOIUMYHbIN, rpaduueckuil, aHamuTuueckuidl. Cucrema orcuéra. OTHOCUTEIBHOCTH
MEXaHUYECKOTO JIBUXKCHHUS.

BekropHble BenMUMHBI, ONEpalliyd C BEKTOpaMH, IMPOEKIMU BeKkTopa. Pammyc-BekTop
MaTepHaIbHON TOYKH, MEPEMEIICHUE Ha MJIOCKOCTU. PaBHOMEPHOE MPSIMOJIMHENHOE JIBHKECHUE.
HepaBHomepnoe mpsimonuHeiiHoe nBmwkeHue. CpemHsis W MTHOBEHHash CKOPOCTb Tella Mpu
HEPAaBHOMEPHOM JIBUKEHUU.

Yckopenue. PaBHOyckOpeHHOE MpPSIMOJMHEIHOE [BH)KEHHE. YCKOpEHHE CBOOOJIHOTO
nageHus. OnbiTel [Nanues.

I'paduueckas maTEpIpETALMS YCKOPEHHUS, CKOPOCTH, TPOUIEHHOTO TYyTH U TIEPEMEIICHHS
JUTSI TIPSIMOJIMHEMHOTO JIBMYKEHUS.

JIBmxeHue Tesa, OpOIIeHHOTO MO/ YTIJIOM K TOPU30HTY.

JIBrm>keHre 1o OKpYXHOCTH. JIuHeiHasi CKOpOCTh, YriioBas CKOpPOCTb, MEPUOJ M 4YacTOTa
oOpaleHuss mMpu PaBHOMEPHOM JIBIDKEHHH TI0 OKpPYKHOCTH. CKOpPOCTh W YCKOpPEHHE TMpH
JBUKEHHUHU 110 OKPYKHOCTH.

Bexkrop cuiibl. PaBHoAelCTBYOIIAs cuia.

[TepBriit 3akoH Hetorona. Bropoi#t 3akon Herorona. Tperuii 3akoH Herotona. IlpuHuun
CYIIEPIIO3UIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHHUs: CHJIa TPEHHSI CKOJIbKEHHUS, CUJia TPEHHS
MOKOs1, Apyrue BuaAbl TpeHusi. Koagdunuent tpeHusi.

JIBUKEHHE TeJ IO OKPYKHOCTH MO IEHCTBUEM HECKOJIBKUX CHIL.

3akoH bepHymm n nogbéMHas cuiia Kppuia. COBpeMEHHBIE JIETaTeNIbHbIE annaparsl, cyaa
Ha MOJBOJHBIX KPBUIbSX, AHTUKPBUIO Ha CKOPOCTHBIX aBTOMOOWISAX. [IBmkeHue moes3na Ha
MAarHUTHOM MOJTYILKE.

Cuita TSHKECTH M 3aKOH BCEMHUPHOI'O TATOTEHMs. J[BUXKEHUE Tell BOKPYr I'PaBUTALIMOHHOTO
1eHTpa (B ToM uucie mianet Bokpyr Connna). IlepBas kocmudeckas ckopoctsb. HeBecomocTs u
Meperpy3KH.

PaBHOBecue MarepuanbHOM TOUKU. AGCOMIOTHO TBEPAOE Teno. PaBHOBecue TBEpAOroO Tena
C 3aKpPEIJIEHHOM OChto BpamieHus. MoMmeHT cuibl. LleHTp TsxecTH.

Nmnynsc Tema. HM3menenne wumnynbca. MMmynsc cunibl. YIpyroe U Heynpyroe
B3aMMOJICIICTBUE. 3aKOHBI U3MEHEHUS U COXpPAHEHUs UMITyJibca. PeakTBHOE IBUKEHHUE.

Mexannyeckass pabota u MOIIHOCTh. PaboTa cunm TshkecTH, ympyroctu, TpeHus. CBs3b
SHepruu U paboTel. [loTeHIManbHas SHeprus Tena, MOTHSATOrO HaJ MOBEPXHOCTHIO 3EMIIH.
[ToTreHumanpHas 3Heprusi c:katol npyxxuHbl. Kunetnueckas sneprusi. Teopema 0 KUHETUYECKOM
SHEpruu. 3aKOH U3MEHEHUS U COXPAHEHUSI MEXaHUYECKON YHEPTUH.

Jemoncmpayuu.

Habmoienne MexaHu4ecKoro IBHKEHHS Tella OTHOCUTEIBHO Pa3HBIX TEJ OTCUETA.

CpaBHeHMe TyTel U TPAEKTOPUI ABUKEHUS OJHOTO U TOTO K€ TeJla OTHOCUTEIBHO Pa3HbIX
TEJl OTCYETA.

N3mepenue ckopocTy U yCKOPEHUS MPSIMOJIMHENHOTO TBUKEHUS.



HccnenoBanue npu3HakoB paBHOYCKOPEHHOTO JIBUKEHUSI.

Habnronenue nBuXeHHS Tela M0 OKPYKHOCTH.

HaGnronenne MexaHWYeCKUX SBICHHM, MPOUCXOMAMIMX B cucTeMe oTcuéra «Temexka»
npu e€ paBHOMEPHOM U YCKOPEHHOM JBH)KEHHH OTHOCHUTEILHO KaOMHETa (PU3UKH.

HaOmioenne paBHOBecHsT Tell, CBOOOJHOTO TMajCHHs, KOJcOaHUS MasSTHHKA B
MHEPLMAIBHBIX CUCTEMAaX KaK MOJTBEPKICHUE MPUHIUIIA OTHOCUTEIBHOCTH.

3aBUCUMOCTb YCKOPEHUS TeJla OT €r0 Macchl U JIEHCTBYIOLIEH HA HETO CUJIBL.

Habmroienue paBeHcTBa CUJjl IPU B3aUMOIEHCTBUU TEJL.

N3menenue Beca Tena Mpu yCKOPEHHOM JIBUKEHHH.

[Iepenaua nMmynbca Ipyu B3aMMOIEHCTBUM TEII.

[IpeoOpa3oBanust SHEPTUU NPU B3aUMOACHCTBUU TEJl.

CoxpaHeHue UMITyJIbca IPU a0COJIIOTHO HEYNIPYTrOM B3aWMOIEHCTBUU.

CoxpaHeHHe UMITYJIbCa IPU YIIPYTOM B3aUMOJEHCTBUH.

Habmoienne peakTuBHOTO JBUKEHHUS.

CoxpaHeHue dHepruu npu cBOOOJHOM a/IEHUN.

CoxpaHeHue dHepruu Npu IBUKEHHUN Tela MoJ1 JeMCTBUEM MPYKHHBI.

Jlabopamopnuwie pabomel u onvimel.

KoHncTpynpoBanue TpakTa A5 pa3roHa U JajbHEHIIEro paBHOMEPHOTO ABM)KEHHUS IIapHKa
VI TETIEKKH.

Omnpenenenue cpeiHed CKOPOCTHU CKOJBXKEHHUsI Opycka WM JBUKEHHS IIapuKa [0
HAaKJIOHHOM TUIOCKOCTH.

OnpeneneHne yYCKOpPEHHs Tella IPU PABHOYCKOPEHHOM JIBWJKEHUM II0 HAKJIOHHOM
IIJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IYTH OT BPEMEHM INPH PaBHOYCKOPEHHOM JBHMXKEHHU 0e3
Ha4yaJIbHOW CKOPOCTH.

IIpoBepka rumoTessl: €ciu MpPH PaBHOYCKOPEHHOM JBIKEHMM 0€3 HadajabHOH CKOPOCTH
IIyTH OTHOCATCS KaK psiji HEYETHBIX YUCEII, TO BPEMEHA OJUHAKOBBI.

HccnenoBanue IBMKEHUS Tejla, OPOLICHHOTO MO/ YIJIOM K TOPH30HTY.

HccnenoBanue 3aBUCUMOCTH CUIIBI TPEHUS CKOJIBKEHHS OT CHJIBI HOPMAJIBHOTO JTaBJICHMSL.

Omnpenenenne ko3 uiueHTa TpeHus! CKOIbKEHMS.

Omnpenenenne KECTKOCTU NIPYKUHBI.

HccnenoBanue 3aBUCUMOCTH CHIIBl YIIPYTOCTH, BO3HUKAIOLIEH B IIPY)KMHE, OT CTENEHU
nedopmaruu Npy>KHUHBI.

OmnpeneneHue paboOThl CHJIBl TPEHHsT MPU PABHOMEPHOM JIBKEHUM Tela IO
TOPU30HTAJIBHON MOBEPXHOCTH.

Omnpenenenue pabOThl CHJIBl YIPYTOCTH IpU NOAbEME TIpy3a C HCHOJIb30BAaHUEM
HETO/IBM)KHOTO U TIOJBMKHOTO OJIOKOB.

Paznen 2. Mexannuyeckue KoJ1e0aHusi U BOJIHBI.

KonebarenbHoe apmwxeHne. OCHOBHBbIE XapaKTEPUCTUKU KOJIEOAHUH: MEpPHOJ, 4acToTa,
ammuTyAa. I'apMoHnueckue kosjebanus. 3aTtyxaromue konebaHus. BeiHyXaeHHbIe KoneOaHuUs.
Pesonanc.

MaremaTHueckuii ¥ Npy>KUHHBIA MasTHUKU. [IpeBpalienue sHepruu npu KoJiebaTeIbHOM
JBUKECHUMU.

Mexannueckue BoJIHBL. [IpononpHble M momnepeuHble BOJIHBI. CBOMCTBA MEXaHHYECKUX
BOJIH: uHTepdepeHIMs U gudpakuus. J[muHA BOJIHBI M CKOPOCTh €€ paclpoCTPaHEHHs.
MexaHn4yecKue BOJIHBI B TBEPJOM TeEJE, CEICMUYECKUE BOJIHBI.



3Byk. Pacnipoctpanenue u oTpaxeHue 3Byka. I pOMKOCTb 3ByKa U BbICOTa TOHA. Pe3oHaHC
B akyctuke. MuH]pa3Byk u ynbpTpa3Byk. Vcronb3oBaHME yiabTpa3ByKa B COBPEMEHHBIX
TEXHOJIOTUSIX.

Jemoncmpayuu.

Habnronenue xonebanuii Te Mo AEHCTBHUEM CHIIBI TSHKECTH M CHITBI YIIPYTOCTH.

Habnronenue xonebanuii rpy3a Ha HUTH U HA TIPY>KUHE.

Habmoienue BbIHYKJIEHHBIX KOJIEOaHUM U pe30HaHCa.

Pacrnipoctpanenue mpoJ0abHBIX U IONEPEYHBIX BOJIH (Ha MOJIENH).

Habnronenne naTepdepeHnny u TUGpakiuy BOJTH HA TIOBEPXHOCTH BOJIBI.

Habntoenne 3aBUCHMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKYyCTHYECKHI pE30HAHC.

Jlabopamopusie padbomot u onvimel.

Omnpenenenre 4acToThl U Mepro/ia KojaeOaHui MaTeMaTHYeCKoro MasTHUKA.

Omnpenenenre 4acToOThl U Mepro/ia KojaebaHuil Ipy>KMHHOTO MasiTHUKA.

HccnenoBanue 3aBUCUMOCTH NepUoa KojaeOaHui Tpy3a Ha HUTH OT JJIMHBI HUTH.

HccnenoBanue 3aBUCUMOCTH NEpUoAa KojeOaHU NPYKUHHOTO MasiTHUKA OT Macchl Tpy3a.

[IpoBepka HE3aBUCUMOCTH IepHoJa KojaebaHui Tpy3a, MOJBEIIEHHOIO K JIEHTE, OT MaccChl
rpysa.

OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD MEpHOJIa KOJIeOaHU MPYyKUHHOTO MasiTHUKA OT
Macchl rpy3a U )KECTKOCTH MPY>KUHBI.

N3mepenue yckopeHust CBOOOTHOTO MaeHHUSL.

Paznen 3. DjieKkTpoMarHuTHoeE 1MoJie U 3J1eKTPOMAarHUTHbIE BOJIHBI.

DJIEKTPOMAarHuTHOE TOJI€. DJEKTPOMArHUTHBIE BOJIHBL. (CBOMCTBA 3IEKTPOMArHUTHBIX
BOJIH. [lIkana 351eKTpOMarHuTHBIX BOJIH. Vcronb30BaHne 3JIEKTPOMArHUTHBIX BOJIH JUIsl COTOBOM
cBs3u. Pagnosokanust. KocMuueckast cBSI3b.

OnekrpoMarHuTHas npupoja cBera. CkopocTh cBeTa. BoJHOBBIE CBOWCTBAa CBeETa:
uHTephepeHIus u qudpakius.

emoncmpayuu.

CBoOiCTBA AJIEKTPOMAarHUTHBIX BOJIH.

Hurepdepentius u nudpakmus ceera.

Jlabopamopnuwie pabomel u onvimel.

N3ydeHne cBONCTB 3JIEKTPOMArHUTHBIX BOJIH C MMOMOIIIBI0 MOOMIIBHOTO TenedoHa.

[IpoBenenue ONbITOB MO0 HAOMIOIEHUIO HHTEpEepEeHITNN U TUDPAKIIINH CBETA.

Pa3nen 4. KBantoBble siBjIeHMSI.

OmnsiTel Pezepdopaa u manerapHas moaens atoma. Mojens atoma bopa. Mcnyckanue u
noryionieHue ceera atoMoM. KBanTel. JIuneliuaTeie CIEKTpHI.

PamnoaktuBHOCTE. Anbda-, Oera- u ramma-usnydenus. CTpoeHHE AaTOMHOTO spa.
Hyknonnass mopens aromHoro siapa. WM3otombel. PaanoaktuBHble mnpeBpaimienus. [lepuon
nojypacnaaa aroMHbIX szep. JlelcTBUe paguoakTUBHBIX M3IYYEHHIl Ha KUBbIE OpPTraHU3MBI.
3ammuTa OT paIuOaKTUBHOTO U3ITyYEHUSI.

SnepHble peakuuy. 3aKOHBI COXPAaHEHUS 3apsiI0BOTO U MacCOBOIO YHCENl. DHEPrusl CBS3U
aTOMHBIX szaep. CBsa3p Macchl W dHepruu. Peakuum cuHre3a W JeneHus saep. Mctounuku
sHeprun CoiHua W 3BE3A. SlnepHast SHepreTHka. OKOJOTHYECKHE NpoOJIeMbl SAepHON
SHEPrETHUKHU.

Jemoncmpayuu.

CrieKTppl U3JIy4eHUs U TIOTJIOIICHHUSI.



CrieKTphbl pa3auyHbIX Ia30B.
CrnexTp BoAOpoO/Ia.
Habnronenue TpexoB B kamepe BuibcoHa.
PaboTa cuérunka HOHU3UPYIOUINX U3ITyICHUH.
Peructpanus nznydeHus NpupoJHbIX MUHEPAJIOB U MPOJTYKTOB.
Jlabopamopusvie padbomot u onvimel.
Habmtoienue CriomHbIX 1 JIMHEHYaThIX CIEKTPOB U3JIyYEHUS.
HccnenoBanue TpPEeKOB: HM3MEPEHHWE SHEPrUM YACTUIBl 110 TOPMO3HOMY IyTH (110
dororpadusim).
N3mepenue paanoakTuBHOrO (hoHa.
IHoBTOpHUTEILHO-00001IAKOIIIUI MOLYIb.
[ToBTOpUTENBbHO-0000MAaOIIMKA ~ MOAYJb  MpeJHa3HaueH I CHUCTeMaTu3allud U
000011eHNS TPEIMETHOTO COACPIKAHUSI U OIBITA IEATEIIbHOCTH, TPUOOPETEHHOTO IPU U3YUEHUU
BCEro Kypca (pU3MKH, a TakXkKe JJs MOJArOTOBKM K OCHOBHOMY I'OCY/IapCTBEHHOMY 3K3aMEHY IO
¢bu3zuke.
B nporecce n3yueHus JaHHOTO MOAYIIS PEATU3YIOTCS U MOJIY4aroT JaJlbHENIee pa3BUTHE
yueOHbIe JIeHCTBUS, OOECHeunBaloIIUe JOCTWKEHHE MPEAMETHBIX M  MEeTalpeIMETHBIX
pe3ynbTaToB 00yueHHs, (OPMHUPOBAHHE E€CTECTBEHHO-HAYYHOH TI'PaMOTHOCTH: OOBSICHEHHE U
OTMCaHUE SIBJICHUN Ha OCHOBE MPUMEHEHUsI (PU3NUECKUX 3HAHHM, UCCIIe10BaTEIbCKUE JeHCTBUS
(BBIIBIKEHHE TUMOTE3, MOCTAHOBKA €M W TUIAHUPOBAHUE HMCCIEAOBAHUA, aHAJIW3 JaHHBIX U
MOJTy4YeHHUE BBIBOJIOB).
[IpeanoururensHoit (GOpMON OCBOCHHS MOJIYJS SBJISCTCS TMPAKTHKyM, MpOTpaMMa
KOTOPOTO BKJIIOYAET:
® pelieHHe 3aJay, OTHOCSIIUXCA K pPa3IMYHbIM pasferaM U TeMaM Kypca (DU3HKH, B TOM
quCclie 3aJ]a4, UHTETPUPYIOIIHUX COJEpKaHUE Pa3HbBIX Pa3esioB;

®  BBINOJIHEHUE JTAOOPATOPHBIX PadOT U OMBITOB (BKIIIOYasi pabOThI M OMBITHI U3 MEPEUYHEH K
pazzmenaM  Kypca) B YCIOBHUSIX  CAMOCTOSITEIBHOTO — IUIAHUPOBAHUS — MPOBEACHUS
UCCIIEIOBAaHUs, BbIOOpa W OOOCHOBaHHMS METOJAa M3MEPEHUsS BEIMYUH, COOpKHU
AKCIIEPUMEHTAJIbHOM YCTaHOBKH;

®  BBINOJIHEHUE MPOOJIIEMHBIX 33JaHUN MPAKTUKO-OPUEHTHUPOBAHHOIO Xapakrepa (3aJaHus Io
€CTeCTBEHHO-HAyYHOH TIPaMOTHOCTH), B TOM 4YHCJIEe 3aJaHUil C MEXIpPeIMETHBIM
coJiep>KaHueM;

e paboTy HaJ IPYIMIOBBIMH WM MHAUBUIyaIbHBIMU IPOEKTAMH, CBSI3aHHBIMU C COACpPKAHHEM
Kypca pusuku.

N3ydeHne moBTOpUTETHHO-0000IIAIONIEr0 MOAYS MOXKET 3aKaHUYMBATHCS MPOBEICHUEM
JIMArHOCTHYECKON paboThl 3a Kypc (PU3UKHU, BKIIOYAIOIIEH 3aJaHs] Pa3HOTO YPOBHS CIOKHOCTH.
Pe3ynbpTaThl BBINOJIHEHHS JAUArHOCTUYECKOM PabOTHI MOTYT MOKa3bIBaTh CTENEHb T'OTOBHOCTH
oOyyaromuxcss K OCHOBHOMY TOCYAapCTBEHHOMY OJK3aMeHy 1o (u3uke, a Takxke
CBUJETEIBCTBOBATh O JOCTUTHYTOM YPOBHE €CTECTBEHHO-HAYYHON ITPAaMOTHOCTH.



I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI' PAMMEBI
JIMYHOCTHBIE PE3YJIBTATbBI

B pesymbraTe wu3ydeHus (UMK Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs Y
oOyyaromerocst OyayT cOpMHUPOBAHBI CIIEIYIOUINE THYHOCTHBIC PE3yIbTAThl B YACTH:

1) nampuomuueckozo socnumanus:

®  TPOSIBJICHHE MHTEpPECa K UCTOPUM U COBPEMEHHOMY COCTOSIHMIO POCCHUHCKOW (DU3MUECKOI
HAYKU,;

®  [IGHHOCTHOE OTHOIIEHHE K JOCTUKEHUSIM POCCUMCKUX YUEHBIX-(PU3UKOB;

2) 2paracoancKozo u 0yXoeHo-HPAGCM6EHHO20 60CRUMAHUA:

° TOTOBHOCTb K dKTUBHOMY Y4YaCTHIO B 06Cy)KI[eHI/II/I O6III€CTB€HHO S3HAYUMbBIX U 3TUYCCKUX
po0sieM, CBA3aHHbBIX C MPAKTUYECKUM IPUMEHEHNEM JOCTHKEHUN (DU3HKY;

° OCO3HAaHUEC BAXKHOCTU MOPAJIbHO-3TUYCCKUX ITPUHIIUIIOB B ACATCIbHOCTU y‘IéHOFO;

3) scmemuueckozo éocnumanus:

®  BOCHPHUATHE ICTETHUECKUX KadyecTB (PU3MUECKON HayKu: €€ TapMOHHYHOTO IMOCTPOEHUS,
CTPOroCTu, TOYHOCTH, JJAKOHUYHOCTH,

4) yennocmu HAYy4YHO20 NOZHAHUSA:

® OCO3HaHHME IEHHOCTH (U3NYECKON HayKH KaK MOIIHOTO HHCTPYMEHTa IO3HAaHUS MHpAa,
OCHOBBI Pa3BUTHUSI TEXHOJOTHH, BAXKHEUIIIEH COCTABISIONIEH KyJIbTYphI;

® OpHEHTalUUs B JEATENbHOCTHM Ha COBPEMEHHYIO CHCTEMY Hay4YHBIX IMpeICTaBICHHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOIbL;

e  pa3BHUTHE HAYYHOMU JIIOOO3HATENLHOCTH, HHTEpPECA K UCCIEA0BATEIBCKON IEATEIILHOCTH;

5) popmuposanus Ky1omyput 300p06bs U IMOUUOHATNLHOZO DACONOTIYHUA:

®  0OCO3HaHHME IEHHOCTU 0e30MacHOro 00pasa >KM3HU B COBPEMEHHOM TEXHOJIOTMYECKOM MHUPE,
BaYKHOCTH MTPaBMJI 0€30MaCHOTO MOBEICHUS Ha TPAHCIIOPTE, Ha JOPOTrax, ¢ JIEKTPUUECKUM U
TEIUIOBBIM 000PYJJOBaHUEM B IOMAIIIHUX YCIIOBHUSX;

e copmMupOBaHHOCTH HaBbIKA pedaeKcuu, MpU3HAHUE CBOETO MPaBa Ha OUIMOKY U TaKOTO Ke
IpaBa y Ipyroro 4eJoBeKa;

6) mpyoosozo socnumanus:

® AKTHBHOE€ y4YyacTHE B PEUICHHH MPAKTUYECKUX 3ajad (B pamMKax CeMbH, 00pa3oBaTelbHOM
OpraHM3aliy, Topoja, Kpas) TEXHOJOTUYECKOM W COLMAJbHOW HAIpaBIEHHOCTH,
TpeOyIOIMX B TOM YHCIie U (U3NIECKUX 3HAHUM;

® HHTEpEC K MPaKTUYECKOMY H3YUEHHUIO Mpodeccuid, CBA3aHHbIX C (UUKOM;

7) 9Ko102U"ECK020 80OCHUMAHUA:

e OpHEHTallUsid Ha MpUMEeHeHHe (GU3NYECKUX 3HAHUM JUIs pelieHus 3aJad B 00JacTH
OKpYXarollel Cpefipl, MIIAHUPOBAHUS MOCTYIKOB U OLIEHKH UX BO3MOXHBIX IMOCIEICTBUI
JUISL OKpYKaroLIel Cpeibl;

e  0CO3HaHME rI00albHOTO XapaKTepa IKOJIOTUUECKUX MPOOIeM U MyTel UX pEelIeHHUS,

8) aoanmayuu K uIMEHAIOUWUMCA YC0BUAM COUUAILHOU U RPUPOOHOIL CPEObL:

e MOTpeOHOCTH BO B3aMMOJICHCTBUU TIPU BBHINIOJHEHHH HCCIEIOBAHUNH U TPOEKTOB
(bu3nUecKoi HaNPaBICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSAM JPYTHUX;

®  TIOBBIIIEHHE YPOBHS CBOECH KOMIIETEHTHOCTH Y€pe3 MPAKTUUECKYIO eI TEIbHOCTD;



e oTpeOHOCTh B (POPMUPOBAHHHM HOBBIX 3HAHHM, YMCHHU (OPMYJIUPOBATH HJICH, MOHSTHUS,
TUIOTE3bI O PU3NICCKUX O0BEKTAX U SIBICHHSIX;

e  0Co3HaHHE JePUIUTOB COOCTBEHHBIX 3HAHUN U KOMIICTEHTHOCTEH B 001acTH (PU3HKH;

®  [UIAHUPOBAHHUE CBOCTO PA3BUTHUS B MIPUOOPETEHUH HOBBIX (DU3MUYCCKUX 3HAHMIA;

e  CTpeMJICHHE aHAJTM3UPOBATH U BBISIBIIATH B3AUMOCBSI3H ITPUPO/IBI, OOIIECTBA M SKOHOMHUKH, B
TOM YHCJIC C UCIIOJIb30BaHHEM (DU3NYCCKUX 3HAHUM;

e OIICHKA CBOMX JICHCTBHH ¢ yd4&TOM BIMSHHSA Ha OKPYKAIOIIYI0 CPEIy, BO3MOMKHBIX
TrI100aIbHBIX ITOCIIEACTBUHN.

METAINIPEAMETHBIE PE3YJIbTATHI

B pesymbraTe OCBOEHHS TNporpamMmbl 1O (H3MKE Ha YPOBHE OCHOBHOTO OOIIEro
oOpazoBaHusi y oOyuvatomierocss OyayT c(opMUpOBaHbI MeTampeAMeTHbIe pe3yJbTaThl,
BKJIIOUAIOLIME TIO3HABaTeNIbHbIE YHUBEPCAJIbHbIE Y4eOHBbIE JIEHCTBUS, KOMMYHUKATHBHBIE
YHHUBEpCaJbHbIE yueOHbIE AEUCTBUS, PETYISTUBHbBIE YHUBEPCAIbHbIE yUeOHbIE NEHCTBUS.

Ilo3HaBaTeIbHBIE YHHUBEPCATbHbBIE YUeOHbIE e CTBHUS

ba3oBble joruveckue aeiicTBUsA:

¢ BBIABIATh W  XapaKTePU30BaTh CYIICCTBCHHBIC TPU3HAKH OOBEKTOB  (SIBJICHHUI),
KJIacCU(PHUITUPOBATH UX;

®  BBIABIATH 3aKOHOMEPHOCTH M TPOTHUBOPEUYHs B paccMaTpUBaeMbIX (¢akTax, JaHHBIX H
HaOJIOJICHUSAX, OTHOCAUIUXCS K (PU3UUECKUM SIBIICHUSIM;

®  BBIABIATH NPUYUHHO-CIECJICTBEHHbIC CBSI3M TNpPU HM3YyYCHHHM (U3UUECKUX SBICHUH U
MPOLIECCOB, JeJIaTh BBIBOJBI C  HCIIOJIb30BAHWEM JIEAYKTUBHBIX W  HHAYKTHBHBIX
YMO3aK/IIOUE€HUH, BbIIBUTATh TUIIOTE3bI O B3AUMOCBSI3AX (PU3NUECKUX BEIHUNH;

®  CaMOCTOSITEIIPHO BBIOMpaTh CHOCOO pemieHus yuyeOHOW (U3MYecKOoW 3amavn (CpaBHEHHUE
HECKOJIbKMX BapUaHTOB pEIIeHHs, BbIOOp Hambonee MOAXOASIIEr0 C  y4EToM
CaMOCTOSITEJILHO BBIJICIIEHHBIX KPUTEPHUEB).

Ba3oBble ucciienoBarebcKHle 1eHCTBUA

®  CIOJb30BaTh BOIPOCKHI KaK UCCIIEOBATEIbCKUN HHCTPYMEHT MTO3HAHUS;

® MPOBOJUTH MO CAMOCTOATEIHHO COCTABJIEHHOMY IUJIaHY OIIBIT, HECJOXKHBIM (PUINUECKHIA
9KCIIEPUMEHT, HEOOJIbIIIOE HCCeI0BaHNe (PU3UUECKOTO SIBICHUS,

® OLIEHMBAaTh Ha NPUMEHUMOCTb U JOCTOBEPHOCTb HH(MOpMAIMIO, TMOJYYECHHYIO B XOJE
WCCIIETOBAHUS HII SKCIIEPUMEHTA;

®  CcaMOCTOSTENbHO (GOpMYIHPOBATH 0OOOIIEHUS M BBIBOJBI MO PE3yJbTaTaM MPOBEIEHHOTO
HaOIIO/ICHUS, OTIBITA, UCCIICIOBAHMS,

® MPOTHO3UPOBATH BO3MOXKHOE JalibHEHIee pa3BUTHE (U3MUYECKUX MPOIECCOB, a TaKKe
BBIJIBUTaTh MPEJIIOJIOKEHUS 00 X PA3BUTHUU B HOBBIX YCIIOBHUSAX U KOHTEKCTaX.

Padora ¢ undopmanueii:

® TMPUMEHATh pa3IUYHbIE METOMAbl, HHCTPYMEHTBI U 3alMpoChl MPH TOUCKE M OTOOpe
nH(OPMALIUY WIH JAHHBIX ¢ YYETOM MPEATIOKEHHON yueOHOU (hr3ndeckoit 3a1auu;

®  aHaNM3UPOBATh, CHCTEMATH3UPOBATH U HHTEPIPETUPOBATH MHPOPMAIIHIO PA3TUYHBIX BUJIOB
1 (HopM MpeICTaBICHHS;

® OIICHUBATh HAAEKHOCTH WHQPOPMAIUU 1O KPUTEPUSM, MPEAJIOKEHHBIM YYHUTEIEM WIH
chOpMyITUPOBAHHBIM CAMOCTOSITENHHO;



CaMOCTOSITEJIbHO BBIOMpATh ONTHUMalbHYI (opMmy mnpeacraBieHuss uHGOpPMAMH U
WUTIOCTPUPOBATh PEIIAEMbIE 3aJaud HECIOXKHBIMU CXEMaMH, JuarpaMMaMu, HHOH
rpadukoif 1 ©X KOMOUHAIHSIMHL.

KOMMyHI/IKaTHBHI)Ie YHUBEpPCAaJIbHBbIC yqeﬁnble JelCcTBHUA:

B XOJIe 00CYXJICHHUsI y4eOHOTO Marepuana, pe3ylbTaToB JabOpaTOPHBIX pabOT U MPOEKTOB
3aJ1aBaTh BOIIPOCHI IO CYLIECTBY 00CYX/1aeMOM T€Mbl U BbICKa3bIBaTh MJI€U, HAIICJICHHbIE HA
pelIeHre 3a/1aul U NoJiiepKaHue 01aroKeaaTebHOCTH OOLICHMS;

COIOCTABJISITh CBOM CYXKJIEHUS C CYXKJICHUSMHU JIPYTUX YYaCTHUKOB JMUAIora, 0OHapyXUBaTh
pa3IM4Mue U CXOJICTBO MO3UIINN;

BBIPAKATh CBOKO TOYKY 3PEHUS B YCTHBIX M MMUCHbMEHHBIX TEKCTaX;

MyOJIMYHO TPEACTABIATH PE3YJAbTaThl BBHIIIOJHEHHOTO (PU3UUYECKOTO OMbITa (IKCIIEPUMEHTA,
HCCTIe0BaHUs, TIPOCKTA);

MMOHUMATh M HWCIOJE30BaTh MPEUMYIIECTBA KOMAHJIHONW W HHIUBUAYAITBHOW pabOTHI TpH
pelIeHNH KOHKPETHON (hr3nueckoil mpoOiaemsl;

MPUHAMATh 1€ COBMECTHOW JCSITEIBHOCTH, OPraHW30BBIBATH JEHCTBUS 10 €€
JNOCTHKEHHIO: PAaCIpeleNsiTh POJH, OOCYXKIaTh MPOLECChl U PE3YNIbTaThl COBMECTHOM
paboThl, 000011aTH MHEHHSI HECKOJIBKUX JIIOJICH

BBITIOJIHATh CBOIO YacTh palbOThl, JOCTHras KayeCTBEHHOTO pe3ylbTaTa II0 CBOEMY
HAIPABJICHUIO W KOOPJUHHUPYS CBOU JACUCTBHSI C IPYTUMHU WICHAMH KOMaHIbI;

OIICHMBAaTh KaueCTBO CBOET0 BKJIaJa B OOUIMI MPOIYKT MO KPUTEPUSM, CAMOCTOSATEIHHO
chOpMyITUPOBAHHBIM YYaCTHUKAMU B3aUMOICHCTBUSI.

PeryasiTuBHbIe YHHBepPCaJIbHbIE YUeOHbIe 1elCTBHS
Camoopranuszanms:

BBISIBIISITh MPOOJIEMBbI B JKU3HEHHBIX M Y4EOHBIX CHUTYalUAX, TPEOYIOUIUX JUIsl pELICHHS
(buznuecKux 3HAHUI;

OpUEHTHPOBATHCS B PA3NIMYHBIX MOJAXOJaX TMPUHATUSA peHIeHUH (MHIUBUAYaJIbHOE,
MIPUHSATHE PEIIeHUs B TPYIIe, IPUHATHE PELICHUN IPYIIO);

CaMOCTOSITEJIBHO ~COCTAaBJISATh aNTOPUTM pelieHus (U3MuUecKkoil 3aauyud  WIM  IUIaH
HCCIEIOBAaHUSl C Y4YETOM HMEIOIIUXCS PECYypcoB U COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEeHTHUPOBATh MpeiaraéMble BapUaHThl PEIICHU;

JienaTth BEIOOP U OpaTh OTBETCTBEHHOCTD 3a pPEIlICHUE.

CaMOKOHTPOJIb, IMOLIMOHAJIbHbII HHTEJJIEKT:

JlaBaTh a/IeKBATHYIO OLIEHKY CUTYalluH U MpeJylaraTh IUIaH €€ H3MEHEeHUS;

OOBSICHATh MPUYUHBI JOCTHKEHUS (HEJOCTHIXKEHUs) pe3yJabTaToOB NESATEIbHOCTH, JaBaTh
OLIEHKY TPUOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPEKTHUBBI B JIEATEIBHOCTh (B TOM YHCJIE B XOJ BBINOJHEHUS (U3NYECKOTO
HCCIIeIOBaHUS MJIM NPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENHbCTB, U3MEHHUBIIUXCS CUTYallUi,
YCTaHOBJICHHBIX OLTMOOK, BOSHUKIINX TPYAHOCTEH;

OILICHMBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBHSIM.

CTaBUTH ceOs Ha MECTO JIPYroro 4ejoBeKa B XOJ€ CIIOpa WIM JTUCKYCCHH Ha HAYYHYIO TEMY,
[IOHMMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JIpYroro.

MIPU3HABATH CBOE MPABO HA OIIMOKY MPU peIIeHUH (PU3UUECKUX 3a/1a4 MU B YTBEPKICHUAX
Ha Hay4YHbIE TEMBI U TAKOE XK€ IPaBO JAPYroro.



HNPEIMETHBIE PE3YJIbTATbBI

K koHiry o0ydenust ¢ 9 Knacce npeMETHBIC PE3yJbTaThl HA YIITYOJIEHHOM YPOBHE JOJKHBI

oTpakaTh c(HOPMUPOBAHHOCTD y O0yUAIOIINXCS YMEHUN:

WCIIOJIb30BaTh TMOHATHS (CHCTEMa OTCU€Ta, OTHOCUTEIHHOCTh MEXaHUYECKOTO JBMKCHUS,
HEBECOMOCTh W TEPETPY3KH, IEHTP THKECTH, MEXaHUYECCKHE BOJIHBI, 3BYK, WH(Pa3BYK U
VIBTPA3BYK,  DJIGKTPOMArHUTHBIE  BOJHBI,  PEHTTCHOBCKOE  M3JIy4YeHHE,  IIKaja
AJIEKTPOMArHUTHBIX BOJIH, CHEKTPHl UCIYCKaHUS W TOTJOIICHHS, albda-, OeTa- U ramMma-
W3JIYy4eHHS, W30TOMbI, SIAEpHAs M TEPMOSICpHAs JHEPreTUKAa) W CHUMBOJUYECKUN S3BIK
(bM3UKH TIPU pelIeHnH YUeOHBIX U MPAKTUUECKHUX 3a]1a4;

YBEPEHHO pa3iuyaTh SBIEHUA (pPaBHOMEPHOE M HEPAaBHOMEPHOE IMPSMOJIMHEHHOE
JBIDKEHHUE, PABHOYCKOPEHHOE TPSIMOJMHEWHOE JBWKEHHE, CBOOOJHOE TIaJICHUE Tell,
JBIDKEHHUE TI0 OKPYKHOCTH, B3aUMOJICHCTBHE Te€J, PAaBHOBECHE MAaTE€pUAIbHON TOYKH,
pEaKkTHUBHOE JIBIDKEHHE, HEBECOMOCThb, KOJeOaTelbHOe JABMKEHHE (TapMOHUYECKHE,
3aTyxarolue,  BbIHY)KJIEHHblE  KoJieOaHMs),  PE30HAHC,  BOJHOBOE  JIBHIKEHHE
(pacmpocTpaHeHHe U OTpaKEHUE 3ByKa, MHTEPPEPEeHITNS U TudpaKIns BOJIH), €CTeCTBCHHAS
PaIMOaKTUBHOCTh, BO3HHUKHOBEHWE JMHEHYATOTO CIIEKTpa HW3JIYYCHHS) MO OMUCAHUI0 HX
XapaKTEPHBIX CBOWCTB M HAa OCHOBE ONBITOB, JEMOHCTPUPYIOIIHMX JaHHOE (Qu3nydeckoe
SIBJICHHE;

pacrno3HaBaTh MPOSIBICHUE U3YYCHHBIX (DU3MUECKUX SBJICHUN B OKpYXKAIOUIEM MHpE (B TOM
yuciie (pu3nueckre SBJICHUS B IPUPOJE: MPUIUBBI U OTIUBBI, [BIKEeHHE TaHeT CollHeYHON
CUCTEMBbI, PEaKTUBHOE ABIKEHHE >KUBBIX OPTaHM3MOB, BOCIPHUSATHE 3BYKOB >KUBOTHBIMHU,
3eMJIETPSICEHHE, CeHCMUYECKHe BOJIHBI, L[yHaMH, 5XO0, I[BETa TEJ, ONTHUYECKUE SIBIICHUS B
pupoje, OUOJOTHYECKOE JEHCTBUE BHUIUMOTO, YIbTPa(UOIETOBOTO U PEHTIC€HOBCKOIO
W3ITy4YeHUl, eCTECTBEHHBIH paAMOaKTUBHBIA (POH, KOCMUYECKHE Jy4H, PaTUOAKTHBHOE
W3ITy4YeHUE MPUPOIHBIX MHHEpAIOB JCHCTBHE paJMOAKTUBHBIX H3IIy4ECHHI Ha OpraHusM
4elloBeKa), NpU OSTOM I[EPEeBOJUTh MPAKTHUYECKYI 3aJadyy B Y4eOHYIO, BBIICIATH
CYIIECTBEHHbIE CBOICTBA (MIPU3HAKN) (PU3NUECKHUX SBIICHUII;

OTHCHIBATh H3YYEHHBbIC CBOMCTBA Tel M (DU3MUECKUE SBIICHUS, HCIOJIB3YS (PU3NYECKHE
BEITMYMHBI (CpEelHSAS W MTHOBEHHAs CKOPOCTh Tella MpU HEPaBHOMEPHOM JIBUYKEHUH,
YCKOpEHUE, IMepeMEIleHne MPU PABHOYCKOPEHHOM MPSMOJIUHEHHOM IBM)KEHUH, YTIIOBas
CKOPOCTb, LIGHTPOCTPEMHUTEIHHOE YCKOPEHHUE, CUila TPEHUS, CUJIa YIPYTOCTH, CHJIA TSHKECTH,
ycKopeHue cBOOOJHOTO MaJieHusl, BEC Teja, LEHTP TSHKECTH TBEPIOTO Telsa, UMITYNIbC Tela,
UMITyJbC CHJIBI, MOMEHT CHJIbI, MEXaHuuyeckas paboTa W MOIIHOCTh, MOTEHIMAbHAsS
SHEprusi Tena, MOJHSTOTO HaJ TMOBEPXHOCTHIO 3€MJIM, MOTEHIMATbHAs SHEPTus CXKaTou
MPYKUHBI, KUHETUYECKAs HHEPrus, MOJHAs MEXaHWYeCKas HHEPrus, MEepHoJl U 4YacToTa
KoneOaHui, TepuoJ MaTeMaTHYeCKOTO U TMPYKUHHOTO MASTHHUKOB, JUIMHA BOJIHBI,
IPOMKOCTH 3BYKa M BBICOTA TOHA, CKOPOCTh CBETa, MOKAa3aTelb MPEIOMIICHHS CPelbl), MpU
OTMHMCAHWU TPABUIBHO TPAKTOBATh (U3NYECKHI CMBICI HCIOJB3yeMbIX BEIHYWH, HX
0003HaYEeHHUs] W ENUHUIBI (U3MUYECKUX BEIWYMH, HAXOAUTH (HOPMYIBI, CBS3BIBAIOIINE
JTaHHYI0 (U3UYECKYI0 BEIMYUHY C JAPYTUMHU BEIUYMHAMHU, CTPOUTH TpadUKH U3y4EeHHBIX
3aBUCHUMOCTEH (PU3NYECKUX BEIUYNH;

XapaKTepu30BaTh CBOWCTBAa Tel, (pU3MuUecKue SIBICHUS U TMPOIECCHI, HCIOJB3YS 3aKOH
COXpaHEHHUsI SHEPruM, 3aKOH BCEMHUPHOTO TATOTEHMS, MPUHUUI CYNEPHO3ULIMH CHIL,
MPUHLUIN OTHOCUTENbHOCTU ['amunes, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHUs HMIYJbCa,



TEOpEMY O KMHETHYECKOM 3HEpruu, 3akoH I'yka, 3akoH bepHysu, niuaHeTapHyrO MOJEIb
aToOMa, HYKJIOHHYIO MOJEIIb aTOMHOIO Spa, 3aKOHBI COXPAHEHHUs 3apsiI0BOI0 U MAacCOBOTO
YHCeN MPH SICPHBIX PEAKIHsIX, IIPU 3TOM PA3JIN4aTh CIOBECHYIO (DOPMYIUPOBKY 3aKOHA U
€ro MaTeEMaTUYECKOE BbIPAKEHUE;

CTPOHTH (PU3MUYECKHE MOJETH PEaTbHBIX OOBEKTOB, MPOLECCOB U SBICHHM, BBIICIATH MPH
9TOM CYLIECTBEHHbIE M BTOPOCTEIIEHHbIE CBOMCTBA OOBEKTOB, IIPOLIECCOB, SIBJICHU,
MPUMEHATh (U3NYECKUE MOJCIH JUIS OOBACHEHHS (PH3UYECKUX IPOLECCOB M PEIICHUS
y4eOHBIX 3a/1a4;

OOBSICHATh (hPU3HYECKHE SIBIICHHSI, MPOIECCH M CBOMCTBA TEJN, B TOM YHCIE B KOHTEKCTE
CUTYallMil IPAKTHUKO-OPUEHTUPOBAHHOTO XapaKTepa, U peuiaTh KaYeCTBEHHbIE 3a]]aul, B TOM
yuclie TpeOyolne YUCICHHOTO OLEHUBAHUS XapaKTEPHbIX 3HAYCHUH (PU3NUECKUX BEIUUNH,
IpyU 3TOM BHIOMpATh QJEKBaTHYIO (PHU3UYECKYIO MOJIeNb, BBISABIATH PUYUHHO-
CIIEICTBEHHBIE CBSI3U M BBICTpPaMBaTh JIOTUYECKYIO IETIOYKY PacCyXACHUH U3 2—3 I1aros C
OTMOpOM Ha U3y4eHHbIE CBOIcTBa (U3MYECKUX SABJICHUHM, (U3MUECKHEe 3aKOHBI,
3aKOHOMEPHOCTU U MOJIEIIN;

YBEPEHHO pelIaTh pacy€THbIE 33Jaydl MO0 M3Yy4aeMbIM TeMaM Kypca (QU3UKH, BBIOHpas
a/IeKBaTHYI0 (PU3UYECKYIO MOJIEJb, C UCIOJIb30BAaHUEM 3aKOHOB U (POPMYII, CBSI3bIBAIOIINX
(u3nueckue BETWYHMHBI, 3alMChIBaTh KPAaTKOE YCJIOBHE M Pa3BEPHYTOE pElIeHHE 3aayH,
BBISIBIISITh HEIOCTAIOIINE WM U30BITOYHBIE JJaHHbBIE, 000CHOBBIBATH BHIOOP METO/A PEIICHUS
3aJlauM, MCIOJIb30BaTh CIPABOYHBIE JaHHBIE, MPUMEHATh METOJbl aHAJIM3a Pa3MEPHOCTEH,
UCIOJb30BaTh TpapUUecCKUe METOJbl pELIeHUd 3ajad, MPOBOJUTH MaTEeMaTHYECKUE
npeoOpa3oBaHus M PACYETHl, OLEHUBATh PEAINCTUYHOCTb IIOJYYEHHOIO 3HAYEHUs
(GU3N4eCcKON BEIMUYUHBI U ONPENEIATh Pa3MEPHOCTh (PU3UUYECKON BEIMUYUHBI, NOJIYYEHHOM
IIPY PEUICHUH 33]1a4H;

pacro3HaBaTh NMPOOJIEMBbI, KOTOPbIE MOKHO PELIUTh MPHU MOMOIIM (PU3MUYECKHX METOAOB, U
IIpe/ularaTb OPUEHTUPOBOYHBIN CIIOCOO peIlIeHus, B ONMCAHUN UCCIIE0BaHMsI pacllO3HABATh
IIPOBEPSIEMOE IPEATNOJIOKEHUE (TUIIOTE3Y), OLIEHUBATh MIPABUIBLHOCTD HOPS/IKA MPOBEICHHS
HCCIIEI0OBaHUs, HHTEPIPETUPOBATH NIOJYyYCHHBIN Pe3yJIbTaT;

IIPOBOJIUTH OMBITHI MO0 HAOIIOAEHHIO (PU3MUYECKUX SIBIEHUM WIN (PU3MYECKUX CBOMCTB Tel
(u3ydyeHue BTOporo 3akoHa HplOTOHA, 3aKOHAa COXPaHEHMs PHEPruH, 3aKOHA COXPaHEHMS
UMITyJIbCa, JEHCTBUE 3aKOHAa bDEpHYIZIM M BO3HMKHOBEHHE IOJBEMHOW CHIIBI KpbLIA,
3aBHCUMOCTh MepHoJa KoieOaHUH NPYKUHHOIO MasTHHUKA OT MAacchl Ipy3a U KECTKOCTH
IPY)XKHUHBI U HE3aBUCHMOCTb OT aMILIMTY/Ibl MaJIbIX KOJIeOaHUH, HaOI01eHUE CIUIONIHBIX U
JUHEWYaThIX CIHEKTPOB M3IIydeHHs): (OpMYIMpPOBATh MPOBEPAEMOE MPENOI0KEHNE
(runore3y) 0 BO3MOXKHBIX pe3yJibTaTax HaOII0IEHUH, CaMOCTOSITEIbHO COOUPATh YCTAHOBKY
13 n30BITOYHOTrO Habopa 060PYI0BaHUS, ONUCHIBATH XOJ1 OIBITA U (POPMYIMPOBATH BBIBOIbI;
MIPOBOJIUTH MPU HEOOXOJAUMOCTHU CEPUIO MPSIMBIX U3MEPEHUH, OTIpEeNIeNsisl CpeiHee 3HaUeHUe
U3MEPSAEMOI BEIIMYMHBI U OINpPEAENAs NOTPEIIHOCTb PE3YIbTAaTOB IPSAMBIX H3MEPEHHH,
000CHOBBIBATh BBIOOD cII0c00a U3MepeHHst (M3MEPUTENHLHOI0 IpUdopa);

MIPOBOJIUTH KOCBEHHBIE M3MEpPEHUs] (PU3MUECKUX BEIWYMH (CPEIHSsS CKOPOCTh U YCKOpEHHE
TeJla NPU PABHOYCKOPEHHOM [BI)KEHUM, YCKOpPEHHE CBOOOJHOIO MajieHUs, XECTKOCTh
MPYXUHBI, KO3(PPUIUEHT TPEHUsI CKOJIBKEHUS, MEXaHUUEeCKasi paboTa U MOLIHOCTb, YaCTOTA
U TIepuo/] KoJieOaHHi MaTeMaTH4YeCKOTO U PYKUHHOTO MasiTHUKOB, PaJIMOAKTUBHBIN (DOH) C
HCIOJb30BAHMEM aHAJOTOBBIX U IIM(PPOBBIX NPHOOPOB: OOOCHOBBIBATH BHIOOP MeETOJa
U3MEpEHHUs, IUIAHUPOBATh W3MEPEHHUs, CaMOCTOSITEIbHO COOMpPATh AKCIEPUMEHTAIbHYIO



YCTaHOBKY, BBIYHCIISATH 3HAYCHHE BEIWYMHBI U aHAIM3UPOBATH MOJIYYCHHBIC PE3yJIbTATHI,
OIICHUBAsSI MOTPEIIHOCTH PE3YJIbTATOB KOCBEHHBIX U3MEPEHUI;

MPOBOJUTH JKCICPUMEHTAIBHBIE WCCICAOBAHMS 3aBUCUMOCTEH (PU3UYECKHX BEITUYHH
(3aBUCHMOCTh TYTH OT BPEMEHH IPU PABHOYCKOPEHHOM JBW)KCHHH 0€3 HadalbHOU
CKOPOCTH, 3aBHUCHUMOCTh CHWJIBI TPEHUS CKOJIBKEHHS OT CHJIBI HOPMAJIBHOTO JIaBIICHUS,
nepro/ia KoJIeOaH| MaTeMaTHYECKOTO MAsiTHUKA OT JUTHHBI HUTH, OTIPEICIICHUE YCKOPEHUS
CBOOOIHOTO  MAJCHUS, WCCICJAOBAHWE W3MCHCHUS  BCIMYMHBI W HaIpaBJICHUS
WHIYKIIMOHHOTO TOKa, WCCIICJOBAHUE TPEKOB: HM3MEPEHHWE DJHEPruu YacTUIBI TI0
TOpMO3HOMY TIyTH (TI0 poToTpadusiM)): COBMECTHO C yduTeneM (GOopMyIupoBaTh 3a1aqdy U
THIOTE3y WCCIEAOBAHUS, CAMOCTOSATENBHO TUIAHMPOBATH HCCIEIOBAHUE, CAMOCTOSTEIBHO
coOuparh 3KCICPUMEHTAILHYIO YCTAaHOBKY, TIPEJCTABIATh IIOJYYEHHBIC 3aBUCUMOCTH
(u3HYECKUX BEIMYWH B BHUAC TAOMWI] W TpadUKOB, OICHUBATH IOTPEIIHOCTH, ICTATh
BBIBOJIBI TI0 PE3YJIbTaTaM HUCCIICIOBAHMUS;

coOo1aTh MpaBmuiia 0€30MacHOTO TPYy/a MpU padboTe ¢ 1abopaTOPHBIM 000PYIOBAHUEM;
XapaKTepPU30BaTh MPUHIUNBI JCUCTBUS U3Y4EHHBIX MPHOOPOB, TEXHHUYECKUX YCTPOUCTB H
TEXHOJIOTUYECKUX TIPOIECCOB C OMOPOM Ha WX ONHCAaHUA (B TOM 4YHUCIE: CIUIOMETD,
JMATYUKHA TIOJIOKCHHSI, PACCTOSTHUS M YCKOPEHWs, pakera, 3XOJIOT, JO03MMETp, Kamepa
Buibcona), wucmonp3ys 3HaHHS O CBOMCTBAaX (U3MYECKUX SIBJICHUH W HEOOXOIMMbBIC
(u3HUecKrue 3aKOHOMEPHOCTH, HCIOJIb30BAaTh CXEMBl M CXEMaTHYHbBIC PUCYHKH H3y4eHHBIX
TEXHUYECKUX YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJIOTHUECKUX IMPOIIECCOB TPU
pelIeHnH y4eOHO-ITPAKTHUECKUX 3aa4;

MPUBOIUTH  TPHUMEPHl  (HAXOAUTh HMHGOPMAIMIO O MPUMEpPax) MPAKTHIECKOTO
WCIOJIb30BaHUS (PU3UYECKHX 3HAHUW B TOBCEJHEBHOM JKM3HM Uil oOecredeHus
0€30MacHOCTH MPH OOpAIIEHNU C TPUOOpPAMU M TEXHUYECKHUMHU YCTPOUCTBAMU, COXPAHEHUS
3J10pPOBbSI U COOTIOACHUS HOPM IKOJIOTMYECKOTO MOBEICHUS B OKpYXKaIoUIei cpee;
OCYILIECTBIISITh ~ MOUCK  HHpopManuu  ¢usudeckoro cojepxanus B  HHrepHere,
CaMOCTOSITENIBHO  (POpPMYNIUPYs TOWCKOBBIM 3alpoc, HAaXOJWUTh IYTH OIpEesICHUs
JOCTOBEPHOCTH  IOJYYEHHON HMHPOpPMAIlMM HAa OCHOBE HMEIOIIUXCS 3HAHUM U
JIOTIOTHUTEIbHBIX HCTOYHUKOB;

WCIOJIb30BAaTh MPHU BBINOJHEHUHM YYEOHBIX 3a/laHUl HAYYHO-TIOMYJISIPHYIO JIUTEPATypy
(bu3MYecKOTro CoJep)KaHus, CIPAaBOYHbIE MaTepHalibl, pecypchl ceTu VHTepHeT, BIaJeTh
npuéMamM KOHCIIEKTUPOBAHUS TEKCTa, peoOpa3zoBaHus MHGOPMAIMU U3 OJHOW 3HAKOBOMU
CUCTEMBI B APYTYIO;

co37aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOILEHHS Ha OCHOBE MHGPOpMAIUU U3
HECKOJIbKUX MCTOYHHUKOB (PU3UYECKOTO COJAEPIKaHUA, MyOIMYHO MPEJCTABIATh PE3YAbTaThI
MIPOEKTHOM WIIM MCCIEI0BATENbCKOW IESITETbHOCTH HPU ATOM TPaAaMOTHO HCIOJIb30BATh
V3YYCHHBI TIOHATUWHBIA ammapar u3ydyaeMoro pasjaena (QHU3MKU U COMPOBOXKAATH
BBICTYIUICHHE TIPEe3EHTAINEH ¢ YYETOM 0COOEHHOCTEN ayAUTOPUH CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

9 KJIACC

Ne HanmeHnoBaHue pa3zienoB 1 TeM KommuectBo wacos OnektpoHHbIe (LUpPOBBIE) 00pa3oBaTeIbHbIC pecypcsl /

n/n HpOrpamMMBl Beero| Kontponbnbie | IlpakTnueckune Tpumeyanns
paboTsl paboThl
‘Pa3)1e.11 1. Mexanu4eckue siBJeHUs ‘
1.1 |[MexaHu4eckoe JBUKCHHIE U CIIOCOOBI 28 1 3
€ro OMHUCaHUs
‘1.2 HBzaHMOﬂeﬁCTBHe Tel H 32 H 1 || H ‘
‘1.3 H3aKOHH COXpaHECHHS H 27 H 2 || H ‘
‘I/ITOFO 10 paszueny H 87 H ‘
‘Pa:me.ﬂ 2. Mexann4yeckue KoJjJe0aHus1 U BOJHBI ‘
‘2.1 HMexaHquCKHe KoJieOaHus H 6 H || 2 H ‘
‘2.2 HMexaHquCKHe BOJIHBI. 3BYK H 5 H || H ‘
‘I/ITOFO o pazjaeny H 11 H ‘
|

‘Pa?.z[e.ﬂ 3. DJIeKTPOMATHUTHOE 10JIe U JIeKTPOMATHUTHbIE BOJIHbI

3.1 ||9nekTpoMarHuTHOE TOJIe U 6
AJIEKTPOMATrHUTHBIE BOJTHBI

‘I/ITOFO 0 pazaeny H 6 ||

‘Pafmen 4, KBaHTOBbIC IBJICHUSA

4.1 |HUcnyckaHue U MOTJOINIEHUE CBETa 3
aTOMOM
‘4.2 HCTpoeHI/Ie aTOMHOTO s71pa H 5 || || H ‘
‘4.3 H}Iz[epHLIe peakIuu H 7 || 1 || H ‘
‘I/ITOFO IO pa3feiny H 15 || ‘
|

‘Pa:{z[e.n 5. loBTOPUTEIHLHO-0000 AU MOIY.Ib




Ne HaunmeHnoBaHwue pas3zienoB U TeM ‘ KommuectBo vacos OnektpoHHbIe (LU(pPOBBIE) 00pa3oBaTeNbHBIC pecypcsl /
n/n HpOrpamMMBI Beero| Kontponbnbie | IlpakTnueckue IIprmeyanus
paboThI paboThI

5.1 |MexaHnuveckue sIBICHUS 6

(moBTOPUTETHHO-0000IAOIIN I

MO/TyJIb)
5.2 ||TeruoBbIe sIBIECHUS (TIOBTOPHUTEIBHO- 3

000011t MOTYJIB)
5.3 ||DmexTpoMarHuTHbIE SBIICHUS 3

(MOBTOPUTENBHO-00001aOIIN I

MO/TYJIb)
5.4 ||CetoBble siBiieHUS (IOBTOPUTEIHHO- 1

00001IaroIIIi MOTYJTB)
‘5.5 "HOBTopHTenLH0-0606ma10n1pn71 MOJ1yJTb H 4 H 1 || H ‘
‘2106aBI/ITI) CTPOKY ‘
‘I/ITOFO o pazjaeny H 17 H ‘
OBIIEE KOJIMYECTBO YACOB I10 136 6 8

I[TPOTPAMME




IHOYPOYHOE IINTAHUPOBAHUE

Ne Tema ypoxka KosmmuecTBo yacos ‘ [Hara DneKTpoHHbIE U(POBBIC
/1 Beero| Kontponshete || Hpaxtuueckue || H3YICHUA oOpasoBareibHbIe pecypchl /
paboTHI paboTHI Tpumeyanns
1 Mexanunueckoe IBKeHne. MarepuanbHas Touka. CriocoObl 1
OITUCAHUSI MEXaHUYECKOTO JIBMXKEHHMS
|2 ||CHCTeMa orcuera. OTHOCUTEIHHOCTh MEXaHUYECKOTO JBIKEHUS || 1 ” || || || |
|3 ||BeKTOpHI)Ie BEJIMYMHBI, OIIEPAIMU C BEKTOPAMH, POEKIMU BEKTOPOB || 1 || || || || |
|4 ||PaJII/IyC-BeKTOp MaTepualibHOM TOYKH, IepeMEeleHUe Ha TMIIOCKOCTH || 1 || || || || |
|5 ||PaBHomepHoe NPSIMOJIMHEHHOE JIBIKCHHUE || 1 || || || || |
|6 ||PCIHCHI/IC 3a/a4 1o Teme "PaBHOMepHOE NMpsIMOIMHEIHOE }lBI/DKeHI/Ie"H 1 ” || || || |
7 HepaBHoMepHoe nmpsMonuHelHoe nBmkeHue. CpenHsisa u 1
MTIHOBEHHAsl CKOPOCTb T€JIa PU HEPABHOMEPHOM ABUKECHUU
8 JlaGoparophast pabora "OrpezeneHue cpeHel CKopocTH 1 1
CKOJIBKEHUs OpYyCKa WM ABMKSHUS IIapHKa 10 HAKJIOHHOH
Iockocty"
|9 ||PaBHoyCI<opeHHoe NPSAMOIMHEHHOE IBMIKEHUE. Y CKOPEHUE || || || || ||
10 ||CkopocTb paBHOYCKOPEHHOI'O MPSIMOJIMHEWHOro ABMKeHuA. [ paduk
CKOPOCTH
11 ||Pemenue 3amay mo Teme "CKOPOCTh paBHOYCKOPEHHOTO 1
MIPSIMOJIMHEMHOT O TBMKEHHS"
|12 ||HepeMemeHHe IPY PAaBHOYCKOPEHHOM MPSMOJIMHEHHOM JBHKEHUH “ || “ H H
13 |/Jlaboparopnas pabora "OmnpesieseHue YCKOPEHUS Tena Ipu 1
PaBHOYCKOPEHHOM ABIDKEHHH IO HAKIIOHHOM IIOCKOCTH"
14  ||Pemenue 3amau mo Teme "llepemenienne npu paBHOYCKOPEHHOM 1
MIPSIMOJIMHEHOM JTBYKEHUH"
15 ||JlabopaTopHas pabota "VccinenoBaHue 3aBUCHMOCTH ITYTH OT 1 1
BpPEMEHH IIPH PAaBHOYCKOPEHHOM JIBH)KEHHUH 0€3 HauambHON
ckopocti"




Ne Tema ypoxka KosmmuectBo yacos ‘ [Hara DneKTpoHHbIE HU(POBBIC
/i Beero| Koutpombheie | IlpakTuueckue || U3Y4eHHS oOpasoBareibHbIe pecypchl /
paboThI paboThI TIpnmeyanus

16 ||I'padudeckas MHTEpIIpETAIHS YCKOPSHUS, CKOPOCTH, TIPOUICHHOTO 1

MYTH ¥ TIEPEMEIIEHUS TS IPSMOIMHEHHOTO JBHKCHUSI
17 ||Pemenue 3ama4 no teme "I'paduueckas HHTEpIpeTanus: yCKOPEHHs, 1

CKOPOCTH, MMPOHICHHOTO MYTH U TIEPEMEIICHHUS TS

MPSAMOJUHENHOT0 JBUKEHUSA"
|18 ||YCKopeHHe cBoOomHOrO naaeHus. OnbIThl [ anuies || 1 || || || || |
19 ||Pemenue 3amay mo teme "YCKOpeHHe CBOOOIHOTO HaicHus" 1
19 | Lt | [ [ [ |
|20 ||JIBI/I>I<eHI/Ie Telna, OPOLIEHHOrO MO/ YITIOM K TOPH30HTY || 1 ” || || || |
21 ||Pemenue 3ama4 no Teme "JIBmKeHUE TENa, OPOIICHHOTO O] YTIIOM 1

K TOPU30HTY"
22  ||Pemenue 3amau no teme "JIBrKeHHE 1OJ ISHCTBUEM YCKOPEHUSI 1

CBOOOJIHOTO MajieHus"
|23 ||JIBH>KeHI/Ie 10 OKPY’KHOCTHU || 1 ” || || || |
24  ||JluneliHas W yriioBasi CKOPOCTb, IEPHOJI U YACTOTA 1
2a_| L1 ] [ [ [ |
25 ||CkopocTb U yCKOpeHHE IPH ABHKESHHH M0 OKPY>KHOCTH 1
25| Lt | [ | I |
26 |[Pemenue 3amau no teme "JIBrkeHHE 10 OKPYXKHOCTH" 1
26| Lt | [ | [ |
27 |[[ToaroroBka K KOHTPOJILHOM paboTe o Teme "MexaHu4eckoe 1

JBIDKEHHUE U CIIOCOOBI €ro onucaHus"
28  |[KouTposbHas padora o TeMe "MexaHHn4ecKkoe ABHKEHHE U 1 1

CHOCOOBI €ro ornucaHus"
|29 ||HepBLH71 3akoH HptoroHa. BekTop cuibl “ 1 || “ “ H |
|3O ||BTop0171 3akoH HetoroHa. PaBHOzelcTBYOIIAs crta “ 1 || “ “ H |
|31 ||Tpem171 3akoH Hrtorona. Cymepro3umms cu “ 1 || “ “ || |
|32 ||PemeHHe 3aa4 1o teme "3akonsl HproToHa" “ 1 || “ “ || |
|33 ||PemeHHe 3aa4 1o teme "3akonsl HproToHa" “ 1 || “ “ || |
|34 ||CHJ1a yrnpyroctu. 3akoH ['yka “ 1 || “ “ || |
35 ||Pewenue 3amay no teme "Cuna octh" 1
35| ypyr [ [ [ | |
|36 ||J'[a6opaTopHa;1 pabora "HccnenoBaHnue 3aBUCUMOCTH CHITBI “ 1 || “ 1 “ || |




Ne Tema ypoka KonunuecTBo yacor ‘ Jara DneKTpoHHbIE TH(PPOBBIC
/o Beero| Koutpombheie | IlpakTuueckue || U3Y4eHHS oOpazoBaresbHbIe pecypchl /
paboThI paboThI TIpnmeyanus

YIIPYT'OCTH, BO3HUKAIOIICH B MPY)KUHE, OT CTEIICHH e opMaIiiu

Py UHbBI"
|37 ||Cnna tpenus. Koaddurmenrt tpenns || 1 || || || || |
|38 ||Pen1eHHe 3anad mo teme "Cuna Tperus " || 1 || || || || |
|39 ||PemeHHe 3ajga4 no Teme "Cuna Tpenus " || 1 || || || || |
40 ||JTabopartopnas padora "Onpenencaue ko3hGUICHTa TPSHUS 1 1

CKOJIb)KeHuUs"
|41 ||JIBH>1<eHHe TEJ MO OKPY)KHOCTH MOJT ACHCTBHEM HECKOIBKUX CHIT || 1 || || || || |
42  ||Pemenue 3amayu no teme "/IBrmKeHUE TEN MO0 OKPY)KHOCTH O] 1

NENCTBUEM HECKOIBKUX CHI "
43  ||Pemenue 3amau no teme "/IBrmKeHUE TEN MO0 OKPY)KHOCTH O] 1

NENCTBUEM HECKOJIBLKUX CHIT "
|44 ||C1/ma TSXKECTH U 3aKOH BCEMHPHOTO TATOTEHHUS || 1 ” || || || |
45  ||dBmKeHHE Ted BOKPYT TPaBUTAIIMOHHOTrO LieHTpa. [lepBas 1

KOCMHYECKasi CKOPOCTh
|46 ||HeBeCOMOCTL U TIeperpy3KH || 1 || || || || |
|47 ||PaBHOBeCI/Ie MaTepHaNbHOI TOYKH. AOCOMOTHO TBEPAOE TENIO || 1 || || || || |
|48 ||M0MeHT cuibl. [IpaBmio MOMeHTOB “ 1 || “ “ H |
|49 ||YCJIOBI/1;1 paBHOBECHS Tel “ 1 || “ “ H |
|50 ||YCJIOBI/1;1 paBHOBECHS Tel “ 1 || “ “ H |
51 |/ entp tsmectn Lt | I I [ |
52  ||[Ypok-uccnenoBanue "OmpeneneHue HeHTpa TSKECTH Pa3THIHbIX 1

Ten"
|53 ||PemeHHe 3amay 1o reme "B3aumoneiictsue ten' “ 1 || “ “ || |
|54 ||PemeHHe 3amay 1o reme "B3aumoneiictsue ten' “ 1 || “ “ || |
|55 ||PemeHHe 3agay 1o reme "B3aumoneiictsue ten' “ 1 || “ “ || |
|56 ||PemeHHe 3a1ay 1o reme "B3aumoneiicrsue ten' “ 1 || “ “ || |
|57 ||PemeHHe 3a1ay 1o treme "B3aumoneiicreue ten' “ 1 || “ “ || |




Ne Tema ypoxka ’ KosmmuectBo yacos ‘ [Hara DneKTpoHHbIE HU(POBBIC
/i Beero| Koutpombheie | IlpakTuueckue || U3Y4eHHS oOpasoBareibHbIe pecypchl /
paboThI paboThI TIpnmeyanus

|58 ||Pen1eHHe 3am1a4 no teme "B3anmopeiictBue Ten" || || || || ||
59 |[[ToaroToBka K KOHTpONIBHOI paboTe o TeMe "B3anMoneiicTBre

Tein."
|60 ||KOHTpOJ'H>HaH pabota o Teme "B3aumoneiictBue Ten." || || 1 || || ||
61 ||Wmmynsc Tena. M3amenenue ummynbea. IMIynsc cuiibl. Ypyroe u

HEYNpyroe B3auMOJICUCTBUE
|62 ||3aKOHI)I HU3MEHEHHS ¥ COXPAHEHHUS UMITYJIbCa || || || || ||
|63 ||PeaKTI/IBHoe JIBIDKEHUE || ” || || ||
64 |[Pemenue 3anau no TeMe "3aKOH COXpaHEHUs UMITYJbca. PeakTHBHOE

nBrKeHne"
65 ||Pewenue 3amau no Teme "3aKoH coxpaHeHHs UMIyabca. PeaktuBHoe| 1

nBrKeHne"
66 | Pemenue 3amau nmo Teme "3akoH coxpaHeHHs uMIyabca. PeaktuBHoe| 1

JBIKeHUE"
|67 ||MexaHHt1ec1<a;1 paboTa U MOIIHOCTb || || || || ||
|68 ||Pa60Ta CHIIBI TSKECTH, CHIIBI YIPYTOCTH M CHIIBI TPEHHUS || || || || ||
69 ||Pemenue 3amau no teme "PaboTa CHIIBI TSDKECTH, CHIIbI YIIPYTOCTH U

CHJIBI TpeHUs "
|7O ||CB;13L SHEprUu U paboThI “ || “ “ H
|71 ||PemeHHe 3aa4 1o teme "CBs3b DHEPrUU U paboThI " “ || “ “ H
72  ||JTabopatopHas pabota "Onpenenenue pabOThl CUIIBI YIIPYTOCTH MIPU 1

HoxbEME TPYy3a ¢ HCIOIb30BAHIEM HETIOABM)KHOTO U MOBIKHOTO

6110K0B"
|73 ||H0TeHuHaJILHa>1 SHEpTUs “ 1 || “ “ ||
|74 ||PemeHHe 3amad o teme "lloTeHnuansHas SHeprus” “ 1 || “ “ ||
|75 ||KI/IHCTI/I‘-ICCKaH sHeprus. Teopema 0 KHHETHYECKON YHEPTHHI “ 1 || “ “ ||
76 |[Pemenue 3amau no teme "Kunernueckas sueprus. Teopema o 1

KWHETUYECKOH sHepruu "
|77 ||3aK0H M3MEHEHUS ¥ COXPAHEHHSI MEXaHUIECKOI SHEPTUr “ 1 || “ “ ||




Ne Tema ypoxka KosmmuectBo yacos ‘ [Hara DneKTpoHHbIE HU(POBBIC
/i Beero| Koutpombheie | IlpakTuueckue || U3Y4eHHS oOpasoBareibHbIe pecypchl /
paboThI paboThI TIpnmeyanus

78 ||[Pemenue 3amau no Teme "3aKOHBI N3MEHEHUS M COXPAHEHUS 1

MEXaHUYeCKOU FHeprun"
79 ||[Pemenue 3amau no Teme "3aKOHBI N3MEHEHUS H COXPAHEHUS 1

MEXaHU4eCcKOH sHeprun"
|80 ||HO}1FOTOBKa K KOHTPOJIBHOW padote 1o teMe "3aKoHbI cOXpaHeHus " || 1 || || || || |
|81 ||KOHTponLHaﬂ padota 1o TeMe "3aKOHbI COXpaHeHHs" || 1 || 1 || || || |
|82 ||HO}11"OTOBKa K KOHTPOJIBHOW padote mo teme "Mexanuka" || 1 ” || || || |
|83 ||HO}1FOTOBKa K KOHTPOJIbHOW padore mo teme "Mexanuka" || 1 || || || || |
|84 ||HOJIFOTOBKa K KOHTPOJIBbHOW padote mo teme "Mexanuka" || 1 ” || || || |
|85 ||KOHTpOHbHa$I pabota o Teme "MexaHuka" || 1 || 1 || || || |
|86 ||HOJIFOTOBKa K 334eTy || 1 || || || || |
87 _|Baser [ [ | [ |
88 ||[KoneGarenvHoe nBmxenne. OCHOBHbIC XapaKTEPUCTHKH KOJIeOaHMI: 1

NIEPUOJI, YaCTOTA, AMIUTUTY/A
89 |[Maremaruueckuii u npyxMHHBIA MasiTHUKA. JlabopaTopHas pabora 1 1

"HccnenoBanue 3aBUCUMOCTH MEPHO/IA KOJIEOAHUI Tpy3a Ha HUTH OT

JUTMHBI HUTH"
|90 ||FapM0HquCKHe KoneOaHus “ 1 || “ “ H |
91 |[JTabopatopnas pabota "V3amepenne yckopeHus: CBOOOJHOTO 1 1

najgeHus"
|92 ||3aTyxa}0Lu1/1e koneOanus. BeiHyx neHHbIe KoneOanus. Pezonanc “ 1 || “ “ H |
|93 ||HpeBpaLueHHe SHEPrHH NPH KoJieOaTeIbHOM ABHKECHHN “ 1 || “ “ || |
|94 ||MexaHquCKI/1e BOJIHBL: TIPOJOJIEHBIE U ITOIIEPEIHBIE “ 1 || “ “ || |
95 ||CoiicTBa MexaHU4eCKHX BOJH. J[JIMHA BOIHBI M CKOPOCTH €& 1

pacnpocTpaHeHHs]
|96 ||3By1<. Pacnipoctpanenue u oTpakeHHe 3ByKa “ 1 || “ “ || |
|97 ||PemeHHe 3amad o teme "3ByK" “ 1 || “ “ || |
|98 ||Fp0MKOCTL 3BYKa U BBICOTA TOHA. AKYCTHUECKHI PE30HAHC. “ || “ “ || |




Ne Tema ypoxka ’ KosmmuectBo yacos ‘ [Hara DneKTpoHHbIE HU(POBBIC
/o Beero| Koutpombheie | IlpakTuueckue || U3Y4eHHS oOpazoBaresbHbIe pecypchl /
paboThI paboThI TIpnmeyanus

|99 ||3neKTp0MarHHTHoe T10JI€ ¥ AJIEKTPOMAarHUTHBIE BOJTHBI || || || || || |
|100 ||CBOI710TBa 9JIEKTPOMArHUTHBIX BOJH || ” || || || |
101 ||Ypoxk-koHpepenms "[lkana 31eKTpOMAarHUTHBIX BOJTH.

Hcnonp3oBaHue 3J€KTPOMAarHUTHBIX BOJIH JUISi COTOBOH CBSI3H.

Panuonokamusa. Kocmuueckas csizp "
102 ||Pemenue 3a1a4 Ha ONMPEICICHUE YACTOTHI U JUTHHBI 1

AJIEKTPOMAarHUTHOM BOJTHBI
|103 ||3J'IeKTpOMaFHI/ITHaH npupona ceera. CKOpOCTh CBeTa || 1 || || || || |
|104 ||BOJIHOBLIe CBOMCTBa cBeTa: HHTEp(hepeHIus U TUpaKIys || 1 ” || || || |
|105 ||OHLITLI Pesepdopaa u mianeTapHas MozieIb aToMa || 1 || || || || |
106 |Ilocrynarsl bopa. Monens aroma bopa. Mcnyckanue 1 norsorieHne 1

CBETa aTOMOM.
|107 ||KBaHTbI. JIuneituaThie CIIEKTPHI || 1 ” || || || |
|108 ||PaIlI/IoaKTI/IBHOCTI>. Anbda-, 6era- 1 raMMa-u3ITydeHHs || 1 || || || || |
|109 ||CTpOBHI/Ie atomHoro siapa. HyknoHHas Moziens aTOMHOTO spa || 1 || || || || |
|110 ||PaIlI/IoaKTI/IBHbIe npeBpaieHus. M3oromst || 1 || || || || |
[111 ||Mepron nonypacnaza Lt | [ | [ |
112 ||Vpoxk-koHpepenius "JlelicTBre paIMOAKTUBHBIX U3JTy4eHUI Ha 1

JKUBBIE OPTaHU3MBI. 3alUTa OT PaJUOAKTHBHOTO M3TydeHHs"
113 ||SlnepHble peakuun. 3aKOHBI COXPAHEHUSI 3aPsIOBOTO U MACCOBOTO 1

qHCen
|114 ||9Heprm CBSI3M aTOMHBIX s7ep. CBSA3b MacChl U SHEPTHH “ || “ “ || |
|115 ||PemeHHe 3amad rmo teme "SnepHele peakuy. JHepPTus CB3U" “ || “ “ || |
116 |Peakiuu cunTe3a u nenenus sep. Vcrounuku snepruu ConHia u

3BE37
117 ||Ypoxk-koHpepeHnims "SI nepHas sHepreTHKa. JKOJIOTHUECKHe 1

TIPOOJIEMEI SIIEPHOW PHEPTeTHKH'"
118 |[TlomroroBka k KOHTPOJIbHOI pabote mo Teme "KonebaHus U BOTHBI. 1

CBeTOBBIE U KBAHTOBBIE SIBJICHHS "




|I[o6aBI/1TL CTPOKY

Ne Tema ypoxka KosmmuectBo yacos ‘ [Hara DneKTpoHHbIE HU(POBBIC
/i Beero| Koutpombheie | IlpakTuueckue || U3Y4eHHS oOpasoBareibHbIe pecypchl /
paboThI paboThI TIpnmeyanus
119 ||KontponsHas padora o Teme "Konebanus v BoHbL. CBETOBEIC U 1 1
KBaHTOBELIE sIBJICHUS"
|120 ||PemeHHe pacyeTHbIX 1Mo TeMe "MexaHudeckoe JABIKeHue" || ” || || ||
121 ||PemieHue pacueTHbIX 1 KQUECTBEHHBIX 33]1a4 MO TeMe
"B3aumoneiictue ten"
122 ||Pemienue pacueTHBIX U KAUECTBEHHBIX 3a/1a4 IO TeMe "3aKOHBI 1
COXpaHEHHs SHEPTHU 1 UMITYIThca"
|123 ||J'Ia6opaTopHLIe paboTsl 1o Teme "MexaHnueckoe JBIKeHue" || 1 || || || || |
|124 ||J'Ia6opaTopHLIe pabots! o TeMe "B3aumoneiicteue Ten" || 1 || || || || |
|125 ||Ha6opaToprle pabortsl o Teme "[IpocThie MexaHH3MBbI" || 1 || || || || |
126 ||Pemenue pacueTHBIX M KaUECTBEHHBIX 3a1a4 1Mo TeMe " TeroBbie 1
nporecco”
127 ||Pemenue pacueTHBIX M KaueCTBEHHBIX 3aaa4 mmo teme "KI1J] 1
TEIUIOBBIX JBUTATENEH"
128 ||Pemienue pacueTHBIX U KAUECTBEHHBIX 33/a4 10 TeMe "3aKOHBI 1
MIOCTOSIHHOT'O TOKa"
129 ||Pemienue pacueTHbIX U KauecTBEHHBIX 3a1a4 1o Teme "KI1J] 1 C HUCIIONIB30BaHUEM CTEHIA
3JIEKTPOYCTaHOBOK" «/IHTeNnIeKTyalbHbIe YHEPTeTHIECKHUE
CHCTEMBI»
130 |/JIabopatopubie paboThI 1O TeMe "3aKOHBI ITOCTOSIHHOTO TOKa" 1 C uCIoNb30BaHUEM CTEH/IA
«HTenneKkTyaabHbIe SHEPTETHIECKHE
CHCTEMBD»
|131 ||H360paTopHLIe padortsl 1o Teme "CBeTOBBIE SIBICHUS" “ 1 || “ “ || |
|132 ||Pa60Ta C TEKCTaMH 10 TeMe "3aKOHBI COXPaHEeHUS B MeXaHHKe" “ 1 || “ “ || |
|133 ||Pa60Ta ¢ Tekctami 1o Teme "Konebanust v BoiHbI" “ 1 || “ “ || |
|134 ||Pa60Ta ¢ Tekctamu 1o Teme "CBeToBbIC sSIBICHUA" “ 1 || “ “ || |
|135 ||Pa60Ta ¢ Tekctamiu 1o Teme "KBaHToBas u saepHas Gu3uka" “ 1 || “ “ || |
|136 ||I/ITorosa;1 KOHTpOJIbHAs paboTta “ 1 || 1 “ “ || |




Ne Tema ypoxka ’ KosmmuectBo yacos ‘ [Hara DneKTpoHHbIE HU(POBBIC
n/m Beero|| Konrtponsheie | Ipaktuueckue | M3YUCHUS o0pa3oBaTenbHBIe pecypchl /
paboThl paboThI Hpumeuanus
IOBIEE KOJIMYECTBO YACOB I10 ITPOTPAMME | 136 || 6 | 8 [ I




YYEBHO-METOJMYECKOE OBECHEYEHUE OFEPA30BATEJIBLHOTI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIUIS1 YYUEHUKA

o O@muka, 9 kmacc/ Ileppmmkun A.B., I'yrhuk E.M., OOmectBo ¢ orpaHu4eHHON
O0TBETCTBEHHOCTHIO «[IPODA»; Axkuroneproe obmiectBo «M3aarensctBo «IIpocBemieHne»

o @muka. 10-11 kmaccel : mocobme isg 00ME00pa30BATENBHBIX YYCOHBIX 3aBEICHUH :
[3amaunmk] / A. I1. PeimkeBud. - Mocksa : Ipoda, 2013.

METOIUYECKUE MATEPUAJIbI IJIs1 YYUTEJIA

o ®usuka, 9 xmacc/ Ileppimkun A.B., I'yrhuk E.M., OOmectBo ¢ orpaHHY€HHOMU
OTBETCTBEHHOCTHIO «[[PODA»; Axkuroneproe obmiectBo «M3maarensctBo «IIpocBemnienue»

e Ousmka. 10-11 kmaccel : mocoOue msg 001e00pa3oBaTENbHBIX YYEOHBIX 3aBEACHUH :
[3amaunuk] / A. I1. PermkeBuud. - Mocksa : J{pocda, 2013.

e (COOpHMK  HOPMAaTHUBHBIX  JOKYMEHTOB. dusuka. @enepanbHbli  KOMIIOHEHT
rocyJIapcTBeHHOTO craHmapTta. [Ipumepnsie mporpammel no dusuke./ coct. J./0. JlHenpos,
A.Tl'. Apkanpes. 2-¢ uza., — «Jpoda», 2008 r., 107 c.;

e JIeMOHCTpAIMOHHBIN PKCIEPUMEHT N0 (PU3MKE B CPEeIHEH MIKOJIe: TocoOue A yuuTenei /
B. A. Bypos, b. C. 3Bopeikun, A. I1. Ky3smun u np.; mox pea. A. A. [Tokpockoro. — 3-e
u3., mepepad. — M.: [IpocBemenwne, 1979. — 287 c.

e A.B. UebGorapéra. Tectol mo ¢usuke xk yueOHuky A.B. Ilepprimkuna «®Pusmka. 9 kmace» -
M.:OK3AMEH, 2010r.

e A.B. YeGorapéBa. [lumakTuueckue KapTOUKH-3amaHus K yueOHuky A.B. Ilepwrmkuna
«®Pm3uka. 9 kmace» - M.:OK3AMEH, 2010r.

e O.W. I'pomueBa. KoHTpoJIbHBIE M caMOCTOSTENbHBIE paboThl K yueOHUKYy A.B. IlepsimkuHa
«®m3uka. 9 kimace» - M.:OK3AMEH, 2010r.

e [IleBnog B.II. Temarndeckuit KOHTPOJIb 1O PHU3KKE B CpeAHEH 1IKoIe ajst 7-11 Ki1.: 3a4eTsl,
TECThI M KOHTPOJIbHBIE paboThl ¢ oTBeTamu./B.I1. IlleBos. -PoctoB v//1: ®ennkc,2008

e BoakoB B.A. ITlomsuckuii C.E. YHuBepcaiabHble MOYypOYHBIC pa3pabOTKu 1O ¢usmke: 9
knacc- M.:BAKO, 2005

e Mapon A. E., Mapon E. A.OnopHble KOHCIIEKTHI U pa3HOYpOBHEBBIE 3aaHus . K ydaeOHUKY
1t oO1eodpaszoBarenbHbIX 3aBeaeHuid A.B. [lepoimkun «®@usuka. 9 kinace» — CII16, 2009

e Kabapaua O. ®., OpnoB B. A. ®usmka. Tecthl. 7-9 knaccel.: Y4eOH.-MeTon. MocoOue.
M. Ipoa 2000

e Kpusuenko U. B. CoopHuK 3a71a4 u BomnpocoB 1o ¢usnke 9 knacc. — Kypek, 1999

e bennpukos I'.A., byxosues b.b. ®usuka. 3agaun ans nocrynaromux B BY3s1. — M 1986r

e JKuBas ¢Qusuka. YueOHO-MeTOOMUECKHil KOMIUIEKT. Pycckas Bepcus. MHCTUTYT HOBBIX
TEXHOJIOTUH.

MU DPPOBBIE ObPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU UHTEPHET

e http://nsportal.ru - conmanbpHas cetb pabOTHUKOB 00pPa30BaHUS.

e  http://markx.narod.ru/pic/ - ¢usuka B mkoe.

e  http://festival.1september.ru/articles/ - dectuBans nemarormueckux wunaeit «OTKPBITHIN

YPOK».



http://www.fizika.ru/ - caiit st yaureneit pu3MKu 1 UX y4EHHKOB.
http://www.physics.ru/ - marepuasi 1o pu3mKe.

www.gia.edu.ru - opunmanbueiii nHGopMannoHHslit mopran OI'D
http://school - collection.edu. ru / - enqunas xomiekuus [{OPoB
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