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IInanupyemMsble pe3yJbTaThbl OCBOCHHS NpeaMeTa

N3yuenue (pu3nKu Ha ypoOBHE OCHOBHOI'O 00IIEro oOpa3oBaHUs HAIpPaBIEHO Ha

TOCTIKCHUE JIMYHOCTHBIX, METANpPEAMETHBIX M TPEIAMETHBIX 00pa30BaTEIbHBIX
pE3yNbTaTOB.

B pesynbrare uzydeHus: UMK Ha ypOBHE OCHOBHOI'O OOIIEr0 00Opa3oBaHUs Yy

oOyuarorerocss OyayT c(opMUpOBaHBI CJEAYIOIIUE JIUYHOCTHBIE pE3yibTaThl B
YacTH:

1) naTpUOTHYECKOT0 BOCIIMTAHUS:

— TPOSIBJICHUE MHTEpPECa K UCTOPUM U COBPEMEHHOMY COCTOSIHUIO POCCHUMCKOU
(U3MYECKON HAYKH;

— [IEHHOCTHOE OTHOIIIEHUE K IOCTHKEHUSIM POCCUNCKUX YUEHBIX--(DU3UKOB;

2) TPasKAAHCKOT0 U JYXOBHO-HPABCTBEHHOTO BOCITUTAHMSI:

— FOTOBHOCTh K aKTUBHOMY YYaCTHUIO B OOCYK/I€HUU OOIIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUUYECKUM MPUMEHEHUEM JOCTHKEHUU
busuKy;

— OCO3HAHME BAXXHOCTU MOPAJIbHO--3TUYECKUX MPUHIMIOB B JEATCIbHOCTH
Y4EHOTO;

3) 3¢TeTH4eCKOro BOCIIUTAHMS:

— BOCHPUSATHE ACTETUYECKUX KauecTB (DU3MYECKON HayKu: €€ TapMOHHYHOTO
MIOCTPOEHUSI, CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'O NMO3HAHMSL:

— OCO3HAHHME I[IEHHOCTH (PU3NYECKOW HAyKH Kak MOIIHOTO HWHCTPYMEHTa
MO3HAHUS MHpPA, OCHOBBI PA3BUTHUS TEXHOJIOTMM, Ba)KHEWILECW COCTABIISIOLICH
KYJIbTYPHI,

— pa3BUTHE HAyYHOW JIFOOO3HATENILHOCTH, HHTEpeca K HCCIeN0BaTEeIbCKON
JEATEIIbHOCTH;

5) dopmupoBaHus KyJbTYPbI 310POBbSI M IMOIHOHAJIBHOT0 0JIATONOJIy YU
— OCO3HaHWE IIEHHOCTH 0e30macHOro oOpa3a J>KM3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BaXXHOCTHM TMpaBui O€30MacHOTO TOBEJICHUSI Ha
TpaHCIIOpTE, Ha JOporax, C JJIEKTPUYECKUM U TEIJIOBBIM O0OPYIOBAaHHWEM B
JIOMAIIHUX YCIIOBUSIX;

— c(hopMHUPOBAHHOCTH HaBbIKa pedieKCHU, TPU3HAHUE CBOETO MpaBa Ha OUIUOKY
W TAKOTO K€ MpaBa y APYroro 4eioBeKa;

6) TPy10BOI0 BOCIIUTAHMS:

— AaKTHMBHO€ YyYacTH€ B pEHICHWH TMPaKTUYECKUX 3a7ad (B paMKax CEMbH,
oOpa3zoBaTeILHON OpraHu3alluM, Topojia, Kpasi) TEXHOJOTUUECKON U COIMaIbHON
HaIpPaBJICHHOCTH, TPEOYIOIIUX B TOM YUCe U (PU3NYECKUX 3HAHUM;

— MHTEPEC K MPAKTUUECKOMY U3YYEHHUIO Mpodeccuit, CBSI3aHHBIX C (DU3UKOMT;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:



e — OpUCHTAIlMA HAa MNpPUMEHEHHUE (PUIMYECKUX 3HAHUU JJIs pelieHus 3a7ad B
00JIaCTU OKpYJKalIIeH Ccpejbl, IUIAHUPOBAHUS TIOCTYIIKOB W OLEHKH HX
BO3MOJKHBIX MOCJIEACTBUM JIJIsI OKPYKAIOIIEH CPEeJIbl;

e — OCO3HaHUE TIO0ATBLHOIO XapakTepa ASKOJOTMYECKUX MIpoOJeM U MyTed Hux
pelieHus;

e« 8) aganTanMu K H3MEHSIOIIMMCS YCJOBUSIM COLUMAJIBHOW M NPHPOIHOI
cpeabl:

e — NOTPEOHOCTH BO B3aUMOJICHCTBUU MIPU BBIMOJHEHUH UCCIEAOBAHUNA U TIPOCKTOB
(bU3MYEeCKO HAMPABIEHHOCTH, OTKPHITOCTh ONBITY ¥ 3HAHUSIM JIPYTHX;

e — TIOBBIIICHHWE YPOBHS CBOEM KOMIIETEHTHOCTH 4Ye€pe3 MNPAKTUYECKYIO
JIESITEIbHOCTD;

e — MOTPEOHOCTH B (DOPMUPOBAHUM HOBBIX 3HAHHUH, B TOM 4HuCJIC (HOPMYITUPOBATH
U]y, TIOHSATHUS, TUTIOTE3bI O (PU3NUECKUX O0BEKTaX U SBICHUSX;

e — OCO3HaHUE Ae(UIMTOB COOCTBEHHBIX 3HAHUM M KOMIIETEHTHOCTEH B 00JacTu
busuKy;

e — IUTAHUPOBAHHE CBOETO PA3BHUTHS B MPUOOPETCHUN HOBBIX (PM3UYCCKUX 3HAHUM;

e — CTPEMJICHHE aHAJM3UPOBATh U BBISBIATH B3aHMOCBSI3U MPUPOJIBI, OOIIECTBA U
HPKOHOMHUKH, B TOM YHUCJIE C UCIIOJIb30BAHUEM (DU3NUYECKUX 3HAHU;

e — OIICHKAa CBOMX JEWCTBUM C YYETOM BIMSHUS Ha OKPYXXAIOIIYI CpEmy,
BO3MOKHBIX I'TTOOAILHBIX ITOCJIEACTBUI.

METAIIPEAMETHBIE PE3YJIBTATDI

B pesynbrare ocBoeHHUS MporpaMMbl 10 (GU3HKE Ha YPOBHE OCHOBHOTO OOIIIETO
oOpazoBaHusi y oOydaromerocss OyayT cpopMUpOBaHbl MeTanpeaMeTHbIe
pe3yJabTaThl, BKIIOYAIONIME MMO3HABATEIbHBIC YHUBEPCAIbHbIC YUeOHBIC NEHUCTBUSI,
KOMMYHUKATHUBHBIE  yHHBEpPCAJIbHBbIE  y4eOHbIE  JIEUCTBUS,  PETYJISTHUBHBIC
YHUBEpCaIbHbIC YIeOHbBIC TCHCTBUS.

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHS

ba3oBble JJjornvyeckue qeMcTBUS:

e BBISIBIIATH M XapaKTEPU30BaTh CYIIECTBEHHBIC TPU3HAKA O0BEKTOB (SIBJICHUM);

¢ YCTAHABIIMBATh CYIICCTBEHHBIN MPU3HAK KIaCCU(UKAIIUU, OCHOBAHUS IS
000011IeHNs U CPAaBHEHUS,

¢ BBISIBJIATh 3aKOHOMEPHOCTH M TIPOTHBOPEYMS B paccMaTpUBAcMbIX (akTax,
JTAHHBIX ¥ HAOJIFOACHUSX, OTHOCSIIUXCS K (DU3UUSCKUM SIBICHUSM;

¢ BBISIBJISITh  TIPUYMHHO--CJICJICTBEHHBIE CBSI3M TMPU  W3YYEHUU (U3HUUECKUX
SIBJICHHH ¥ TIPOIIECCOB, JCJIaTh BBIBOJIBI C MCIOJB30BAaHUEM JCTYKTHUBHBIX U
WHAYKTUBHBIX YMO3aKJIIOUCHHUW, BBIIBUTATh THUIOTE3bI O B3aWMOCBS3SX
(U3UICCKUX BEIIMYHH,



e CAMOCTOSATEIBHO BBIOMpATh CMOCOO pelIeHUs y4eOHON (Pu3ndecKoil 3amayuu
(cpaBHEHHE  HECKOJBKMX  BapHaHTOB  peELIECHUs, BBIOOp  Hambosee
MOJAXOJSIIEro ¢ Y4ETOM CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBnle ucciieqoBarebLCKe 1eCTBUSA.

* ICTIOJIb30BaTh BOMPOCHI KaK UCCIIEA0BATENLCKUI HHCTPYMEHT TTO3HAHUS;

 IPOBOJUTH IO CaMOCTOSATEIBHO COCTaBJICHHOMY IUJIaHY OIIBIT, HECIIOKHBIHI
(¢u3nyecKuil  SKCIIEPUMEHT, HEOONbIIOE HCCIeNOoBaHHE  (HU3HMUECKOTO
SIBJICHUS;

e OLICHUBATh HA MPUMEHUMOCTb U JIOCTOBEPHOCTh MHGOPMAIIHIO, TOJTYYCHHYIO B
XO/JI€ UCCJIETOBAHMS HII IKCIIEPUMEHTA;

¢ CAMOCTOSITEIILHO (POPMYIHPOBATH OOOOIIEHUS W BBIBOABI IO PE3yJbTaTaMm
MIPOBEAEHHOIO HAOIIOEHUS, OIbITA, UCCIIEIOBAHNUS;

« IPOTHO3UPOBATH BO3MOKHOE JalIbHEIIIee pa3BUTHE (GU3HMUECKHUX MTPOIIECCOB, a
TaK)K€ BBIJIBUTaTh MPEANOJIOKEHUSI 00 UX Pa3BUTHUU B HOBBIX YCIOBHUSAX U
KOHTEKCTaXx.

Pabora ¢ unpopmanmeii:

e IPUMEHSATh Pa3JIMYHbIE METOJbl, MHCTPYMEHTbl M 3alpOChl IPHU IIOUCKE U
orOope HHPOpPMAIMM WM JAHHBIX C Y4YETOM MPEHJIOKEHHOM ydeOHOU
puznyeckoil 3a1auu;

e AHANTU3UPOBATh, CHCTEMATHU3UPOBATh W WHTEPIPETHPOBATh HHOOPMALIHIO
Pa3IMYHBIX BUJOB U (HOPM IMpEICTaBICHHS;

¢ CAMOCTOATEIBHO  BBIOMpAaTh  ONTUMalbHYIO  (GOpMYy  MpEACTaBICHUS
UHpOpMaIMU U WLIIOCTPUPOBATh pElIacMble 3aJ]aul HECIOXKHBIMU CXEMaMH,
auarpaMmMamMu, HTHOU rpadukoil 1 uX KOMOMHAIIUSIMU.

KoMMyHuKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE JeHCTBUA:

e B X0JI¢ 0OCYXKJIEHHUsI Y4eOHOTO MaTepuala, pe3yibTaToB J1abopaTOpHBIX padboOT
U TPOEKTOB 3a/aBaTh BONPOCHI IO CYIIECTBY OOCYXJAaeMOW TeMbl U
BbICKA3bIBaTh WJIEM, HAICJICHHbIE Ha pEIlIECHUE 3aJauyd U MOJJAepKaHHe
0aroxeIaTeaIbHOCTH OOIICHUS;

e COMOCTABIISITh CBOM CYXKIEHHUS C CYXACHUSAMH IPYTMX yYaCTHHUKOB JHAjora,
OoOHapyXUBaTh pa3IMn4YMe U CXOACTBO MO3UIIMII;

e BRIP@XKaTh CBOIO TOUKY 3PEHHS B YCTHBIX M MUCHhbMEHHBIX TEKCTAX;

¢ MyOJIMYHO TMPEACTABIATh PE3YJIbTaThl BBITOJHEHHOTO (U3UYECKOTO OIbITa
(PKCIIeprUMEHTa, UCCIIEJOBAHUS, TPOEKTA);

e IOHUMATh M HCIIOJIb30BAaTh MPEHMYIIECTBA KOMaHIHOW W WHAWBHIYaTbHOM
paboThI PU PEIICHUH KOHKPETHOU (PU3NUIECKON TTPOOIEMBI;

e IPUHUMATh 1I€JI1 COBMECTHOM JEATEIbHOCTH, OPIaHU30BbIBATh ACUCTBUS T10 €€
JOCTHXKEHUIO: PACTpPEAeNsiTh pPOJIM, O0CYX AaTh MPOLECCHl U PE3YJIbTAThI
COBMECTHO paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JIFOJIEH;

* BBITIOJIHATH CBOKO 4acTh pPabOTHI, JOCTUTAs KadeCTBEHHOTO pe3yibTaTa IIo
CBOEMY HAIPABJICHUIO U KOOPAUHUPYS CBOM JEUCTBUS C APYTMMH YJICHAMU
KOMaH/IbI;



¢ OLIEHMBATh KA4YE€CTBO CBOETO BKJIaJa B OOMMHA MPOAYKT IO KPUTEPHSIM,
CaMOCTOSITENIEHO C(POPMYITHPOBAHHBIM yUaCTHUKAMU B3aUMOJICHCTBHUS.

PeryisiTuBHbIE YHMBepPCcaJbHbIE YueOHbIe 1eliCTBUSA

Camoopranusanus:

¢ BBIIBIIATH MPOOJIEMBI B )KM3HEHHBIX W YUEOHBIX CUTYalMsIX, TPEOYIOMIMNX IS
penieHus GU3NIECKUX 3HAHMUIA;,

¢ ODUEHTUPOBATBCS B PA3NIMYHBIX  MOAXOAAX  MPUHATUSA  PEIICHHM
(MHIMBUOYyaNbHOE, TPHUHATHE pELIEHUS B TpPYIIE, NPUHITHE pELICHUN
TPYIIION);

e CAMOCTOSATEIBHO COCTaBJIATh AJITOPUTM peuieHHs (HU3NYECKON 3aauu WU
IJJaHA HCCJIENOBAHMS C YYETOM MMEIOIIMXCS PECYPCOB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTUPOBATh IIpeIjIaraéMble BApUAHThI PELLICHU;

e JIeJ1aTh BHIOOP U OpaTh OTBETCTBEHHOCTH 32 PELICHHUE.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJICKT:

e 1aBaTh a/ICKBAaTHYIO OIIEHKY CUTYallUH U MPEeAJIaraTh IUIaH €€ N3MEHEHUS;

¢ OOBSACHATh  NPUYMHBI  JOCTHXKEHUA  (HEIOCTM)KEHHUS])  PE3YJIbTATOB
JEsITEIbHOCTH, AaBaTh OLICHKY IPUOOPETEHHOMY OIIBITY;

¢ BHOCUTh KOPPEKTHBBI B JEATEIBHOCTh (B TOM YMHCIIE B XOJ BBIIOJHEHHUS
(pU3HUECKOT0 HCCIIEJOBAHUS WU IIPOEKTA) HA OCHOBE HOBBIX OOCTOSITEIBLCTB,
W3MEHUBLIUXCS ~ CUTyallud, YCTAaHOBJICHHBIX  OMIMOOK,  BO3HUKIIMX
TPYAHOCTEM;

e OLICHUBAaTh COOTBETCTBUE pe3ysbTaTa LIEJIA U YCIOBUSM;

e CTaBUTH ce0sl HA MECTO APYroro 4ejioBeKa B XOJ€ CHopa WM JUCKYCCHM Ha
Hay4HYIO TEMY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY JAPYTOro;

e IPU3HABATh CBOE MPABO HAa OMIMOKY MpH pelieHUH (PU3HYECKUX 3a]ad WU B
YTBEPKJICHUAX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO JPYroro.

HNPEIMETHBIE PE3YJIbTATHI
K xonny oOyuenus B 8 kiacce mpeaMeTHbIE pe3yibTaThl HA 0a30BOM ypOBHE

JIOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y 00YUAIOIINXCS YMEHU:

* ICIIOJIb30BAaTh MOHSTHUSA: Macca M pa3Mepbl MOJIEKYJ, TEIJIOBOE JABUKECHUE
aTOMOB M MOJIEKYJI, arperaTHhIE COCTOSHUSI BEILIECTBA, KPUCTAIUINYECKUE U
aMmopdHbIe Teja, HACHIIIIEHHBIH U HEHACKIIICHHBIN Map, BJIaKHOCTh BO3IyXa,
TeMIiepatrypa, BHYTPEHHsISI SHEPrus, TEIJIOBOM JBUTATENb, AJIEMEHTApHBIN
ANEKTPUUYECKUHN 3apsiji, SJIEKTPUUECKOE TO0JIe, MPOBOJHUKU U JUAJIEKTPUKH,
MMOCTOSIHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE TIOJIE;

epa3nuyaTh SBJICHUS (TEIJIOBOE pACIIMPEHUE U CXaTue, TeIuionepeaaya,
TEIJIOBOE PaBHOBECHE, CMauyMBaHUE, KANWUISIPHBIC SIBJICHUSA, HCIapeHHE,
KOHJICHCAIlUs, IUIaBJICHUE, KpUCTAUIM3alus (OTBEpAECBaHUE), KHUIICHHE,
Teronepeaaya (TErmIonpOBOJHOCTb, KOHBEKIUS, U3TyUYEHHE ), IICKTPU3ALIMS
TE€J, B3aUMOJICHCTBUE 3apsiioB, AEHCTBUS AIEKTPUUECKOTO TOKA, KOPOTKOE



3aMbIKaHUE, B3aMMOJEHCTBUE MAarHUTOB, ACHCTBME MArHUTHOIO IOJISI Ha
IIPOBOJTHUK C TOKOM, 3JEKTPOMAarHUTHAasT HMHIYKLHS) IO OINUCAaHUIO HX
XapaKTEPHBIX CBOWCTB M HA OCHOBE OIBITOB, JEMOHCTPUPYIOIIUX IaHHOE
(uznyeckoe sSBICHUE;

e pacrio3HaBaTh MPOSIBICHUE U3YUYEHHBIX (DU3MUECKUX SIBJICHUU B OKPYXKalOLIEM
MHUpe, B TOM 4HCIe (pu3nUeckue SBICHHUS B MPUPOJE: MOBEPXHOCTHOE
HATsHKEHUE W KallWJULIPHBIE SIBJIEHUS B NPHUPOJAE, KPUCTAUIBI B MPUPOJE,
n3nydyenue CojHIla, 3aMep3aHue BOJOEMOB, MOPCKHE OpH3bl, 0Opa3oBaHUE
pochl, TyMaHa, WHEs, CHera, OJJIEKTpUYECKHE SBIEHUS B aTmocdepe,
AIIEKTPUYECTBO JKUBBIX OPraHU3MOB, MAarHUTHOE ToJie 3eMid, Jpend
IIOJIFOCOB, POJIb MATHUTHOIO IOJIA JUIS JKU3HH Ha 3eMile, MOJISIPHOE CHUSIHHE,
Opyd 3TOM TEPEBOAUTH MPAKTUYECKYI0 3a/lady B Y4YEOHYIO, BBIJICIATH
CYLIECTBEHHbIE CBOMCTBA (IPU3HAKHU) (PU3NUECKUX SBICHUIA;

¢ ONIUCHIBATh H3YYECHHBIE CBOMCTBA Te€Nl M (PU3MUECKHE SBJICHUS, HCIOJb3YS
(u3nuecKrue BEIMYMHBI (TeMIIepaTypa, BHYTPEHHSS SHEPrusi, KOJUYECTBO
TEIJIOTHI, yIeNbHAsA TEIIOEMKOCTh BEIIECTBA, YAEIbHAs TEIJIOTA IJIABJICHUS,
ylleabHas TeIoTa napooOpa3oBaHus, yJelbHas TEIUIOTa CrOPaHUs TOILIMBA,
KOA(QGUIUEHT MOJE3HOTrO0 ACUCTBUSA TEMJIOBOW MAIIUHBI, OTHOCUTEIbHAS
BJIQXXHOCTh BO3/lyXa, IEKTPUYECKUHM 3apsl, CWIA TOKa, 3JIEKTPUYECKOE
HaIpsSOKEHUE, COIMPOTHUBICHHE MPOBOJHUKA, YAECIbHOE CONPOTUBIICHUE
BEILIECTBA, pad0Ta W MOILIHOCTb 3JEKTPUYECKOr0 TOKa), MPU ONUCAHUU
OPaBWJIBHO TPaKTOBaThb (PU3MUECKUM CMBICI HCHOJIb3YEMbIX BEJIWYMH,
0003HaUYECHUA M EAUHMUIBI (PU3MYECKUX BEJIIMYMH, HAXOAUTb (POPMYJIBL,
CBSI3BIBAIOIIME JAHHYIO (DU3UYECKYIO BEJIMYMHY C JPYTMMH BEJINYMHAMH,
CTPOUTH IpaUKN U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYHH;

* XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3HUECKHUE SBJICHUS U POLECCHI, UCTIOIb3YsI
OCHOBHBIEC TIOJIO)KEHHSI MOJIEKYJISIPHO--KHHETUYECKOH TEOPUU CTPOECHUS
BEIIECTBA, MPUHLUI CYNEpPHO3UIUN TMoJied (Ha KaueCTBEHHOM YpOBHE),
3aKOH COXpaHEHus 3apsna, 3akoH OMa s ydacTka LenH, 3aKoH JDxoymsa—
JleHlla, 3aKOH COXpaHEHUs DJHEPruM, MpPU OSTOM JaBaTh CIOBECHYIO
(opMyIUPOBKY 3aKOHA U 3alIUCHIBATh €M0 MATEMaTUYECKOE BhIPAKEHNUE;

¢ O0BSICHATH (PU3UYECKHE MPOLIECCH] M CBOWCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE
CUTYaLHI IIPaKTUKO-OPUEHTHPOBAHHOTO XapakTepa: BBISIBIISATD
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTHh OOBSICHEHUE U3 1—2 JIOTMYECKUX
miaroB ¢ omnopod Ha 1—2 W3y4YEeHHBIX CBONCTBAa (DU3UUECKUX SBJICHUMH,
(u3nYeCKuX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

epemiath pacy€THBIC 3aa4u B 2—3 JEHCTBUS, UCMOIb3Ys 3aKOHBI U (HOPMYIIBI,
CBsI3bIBAIOIIME (PU3NYECKUE BEIMUYMHBL: HA OCHOBE aHAJIM3a yCJIOBUS 3ajadu
3aMKUChIBaTh KPATKOE YCIOBHE, BBIABISITH HEIOCTATOK JAHHBIX JUJISl PEIIECHUS
3a/auu, BbIOMpATh 3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIE IJIsi €€ pelleHus,
IPOBOAUTH PACUETHl M CPaBHUBATh IOIYYEHHOE 3HAUYECHHE (PUINUYECKOM
BEJINYMHBI C U3BECTHBIMU JIaHHBIMU;



e pacrio3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIIUTh TP MOMOIIN (HU3UIECKUX
METOJIOB, HCHOJIb3ysl OIMCAHUE HCCIEIOBAaHUS, BBIIEISATH MPOBEPSIEMOE
NPEANOJIOKEHNE, OLECHHMBATh  MPABUIBHOCTh  MOpSAJKAa  IPOBEIACHUS
UCCIIEOBAHUS, 1€J1aTh BHIBOJIBL;

 IPOBOAUTH OIBITHI MO HAOMIOIEHUIO (PU3NYECKHUX SIBICHUN WM (PU3HYECKHUX
CBOMCTB TeJ (KanuJUISIPHBIC SIBJICHUS, 3aBUCUMOCTD JIABJICHUS BO3/lyXa OT €0
00bEMa, TemrepaTypbl, CKOPOCTH TpOIiecca OCThIBAaHUS W HarpeBaHUs MpPU
U3JTyYEHUH OT 1IBETa M3JIydaromieil (IorIoaroiieii) moBepXHOCTH, CKOPOCTh
UCIIAPEHUs BOJBI OT TEMIEPATYPhI KUJIKOCTH U IUIOAAN €€ TTOBEPXHOCTH,
ANEKTpU3alMsg Tl U B3aUMOJICUCTBUE  DIEKTPUUECKUX  3apAJIOB,
B3aMMO/ICHCTBUE TOCTOSIHHBIX MarHWTOB, BU3yaJIM3alllsi MarHUTHBIX MOJEH
MOCTOSIHHBIX MAarHUTOB, ICUCTBUS MAarHUTHOTO MOJIsI HA TPOBOJIHUK C TOKOM,
CBOMCTBA AJIEKTPOMArHUTA, CBOMUCTBA AJIEKTPOBUTATEN S TOCTOSSHHOTO TOKA):
dbopMynHpoBaTh MPOBEPSIEMbIE MPEANOIOKEHUSA, COOMpaTh YCTAHOBKY W3
MPEI0)KEHHOTO 000PY/I0BaHUS, OMUCKHIBATH XOJ OMbITa U (HOPMYIHPOBAThH
BBIBO/IbI;

e BBINIOJIHATh NPSIMBIE M3MEPEHUSI TEMIIEPATypbl, OTHOCHUTEIBHON BIIAXKHOCTH
BO3/lyXa, CHJIbl TOKA, HaNpSKEHUS C HCIOJb30BAHUEM aHAJOTOBBIX
npuOOpPOB M JATUYMKOB (DU3MYECKUX BEIMYMH, CPAaBHUBATh PE3YJIbTAThI
M3MEpEHUN ¢ y4ETOM 3a/JaHHON a0COIIOTHOMN MOTPEIIHOCTH;

¢ IPOBOJIUTH KCCJICIOBAHUE 3aBUCUMOCTU OJHOW (PU3MYECKON BEITUYUHBI OT
IpYro ¢  HCIOJb30BAaHUEM  TMPSMBIX  M3MEpPEHUH  (3aBUCHMOCTH
CONPOTHUBJIEHUS POBOJHUKA OT €T0 JJIMHBI, IUIOMIAINA MONEPEYHOTO CEUCHUS
U YJIeTbHOTO CONMPOTHUBJICHUS BEIIECTBA MPOBOJHUKA, CUJIBI TOKA, UIYIIETO
yepe3 MPOBOJHUK, OT HANPSHKEHUST HAa MPOBOJHHUKE, HCCIEIOBaHUE
MOCJEAOBATEILHOTO M MapajuIeIbHOTO  COCIUHEHUN  MPOBOJHUKOB):
TUTAHUPOBATH MCCIIEIOBAHNE, COOMPATh YCTAHOBKY UM BBITIOJIHATh U3MEPEHUS,
cienysi TPEIJIoKEHHOMY IUIaHy, (UKCHUPOBATh PE3YJbTAaThl MOTYy4YEHHON
3aBUCHUMOCTH B BUJE TaOIUI U rpadUKoOB, JeJaTh BBIBOJABI IO pe3yJbTaTam
HCCIICIOBAHMUS;

¢ IPOBOANTH KOCBEHHBIE M3MepeHus (U3NYECKUX BeIMUMH  (y/AelIbHas
TEMJI0EMKOCTh BEIIECTBA, COMPOTUBIICHUE MPOBOJIHNUKA, pab0Ta M MOIIHOCTD
AIEKTPUUYECKOTO TOKQ): MJIAHUPOBATH U3MEPEHU, coOupaTh
AKCIIEPUMEHTAJIbHYIO YCTAaHOBKY, CJEAYys TPEIJIOKEHHOW HHCTPYKIUHU, U
BBIYUCIISATh 3HAUCHUE BEJIUUMHBI;

e COOMIONATh TIpaBWJIa TEXHUKH O€30MacHOCTU TMpU paboTe ¢ JabopaTopHBIM
o0opy0BaHUEM;

e XapaKTEepPU30BaTh MPUHIIUIBI JEUCTBUS U3yUYCHHBIX MPUOOPOB U TEXHUUYECKUX
YCTPOMCTB C OMOPOM Ha WX OMHCAHUS (B TOM YHCJE: CHCTeMa OTOILICHHS
JIOMOB, TUTPOMETp, IapoBas TypOWHA, amMIepMeTp, BOJBTMETP, CUETUMK
ANEKTPUUYECKOU SHEPIuH, 3JIEKTPOOCBETUTEIIHHBIC npuoOOPHI,
HarpeBaTeIIbHbIC AIIEKTPONIPUOOPHI (mpumepsl), 3JIEKTPUYECKUE
IpeAOXPaHUTENH, AJIEKTPOMArHuT, AJEKTPOABUTATENb IMOCTOSSHHOTO TOKa),



UCIIONIb3YSl 3HAHUS O CBOMCTBaxX (PU3MUECKHX SIBICHUM U HE0OXOIUMBbIE
¢uznyeckue 3aKOHOMEPHOCTH;

e PaCIiO3HABATh MPOCTbIE TEXHUUECKUE YCTPOUCTBA U U3MEPUTEIbHBIE TPUOOPHI
0 CXEMaM U CXEMAaTUYHBIM PUCYHKaM (KUIAKOCTHBIA TEPMOMETpP, TEPMOC,
NICUXPOMETP, TUTPOMETP, JBUTATEb BHYTPEHHEIO CrOpaHusi, 3JIEKTPOCKOII,
peocTaT), COCTAaBIATh CXEMBI ANEKTPUUYECKUX LIETIEH C MOCIeA0BATEIbHBIM U
napajuieIbHbIM COEMHEHUEM 3JIEMEHTOB, pa3iinyasl YCIOBHbIE 0003HAYEHUS
AJIEMEHTOB DJIEKTPUYECKUX IIETIEH;

e IPUBOJUTH MPUMEPHI (HAXOAUTh MHGOPMALMIO O MPUMEpax) MPaKTUYECKOIro
UCIONb30BaHUsl  (U3WYECKUX 3HAHUW B TOBCEJHEBHOW JKU3HH  JUIS
obecrniedueHrs 0€30MacHOCTH MPH OOpaIlEeHUH ¢ TPUOOPaMU U TEXHHUYECKUMU
YCTPOMCTBAMH, COXPAHEHUS 310POBbSI U COOIOJEHUS HOPM IKOJIOTUYECKOTO
MOBECHUS B OKPYXKAIOIIEH Cpejie;

* OCYLECTBJIATh MOUCK MH(popManuu (uU3NYECKOro coaep:xkanust B MIHTepHere,
HAa OCHOBE HMEIOIIMXCS 3HAHUA M TYTEM CpaBHEHHS JOIMOJHUTEIBHBIX
HMCTOYHHUKOB BBIJCIATh WH(POPMAIHIO, KOTOpas SBJISETCS MPOTHBOPEUNBON
WA MOKET OBITh HETOCTOBEPHO;

* ICTIOJIb30BaTh TPU BBINOJIHEHUH YYEOHBIX 3aJaHUM HAyYHO--TIOMYJISPHYIO
TUTEPATYpy (PU3NYECKOTO COAEpKaHUs, CIPABOUYHBIE MaTE€pHAIbI, PECYPCHI
cetu  WHTepHer, BiameTe NpuéMaMu  KOHCIEKTHPOBAaHUS  TEKCTa,
npeodpazoBanus HHOOPMALIMK U3 OJHON 3HAKOBOM CUCTEMBI B JIPYTYIO;

eCO3/1aBaTh COOCTBEHHbIE NUCHBMEHHBIE M KpPAaTKHE YCTHBIE COOOIIEHMUS,
0000masi wuHPOpMAIMIO U3 HECKOJBKUX HMCTOYHUKOB (DU3UUYECKOTO
COJIEpKaHusl, B TOM YUCIe MyOJMYHO MPEACTABIATh PE3yIbTaThl MPOCKTHOU
WJIM UCCIIE0BATENbCKOW JESITENbHOCTH, MPU 3TOM IPAMOTHO HCIOIb30BAThH
M3YYEHHBIM TOHATUWHBIA  anmapar Kypca (U3HKH, COINPOBOXKIAThH
BBICTYIIJICHUE TTPE3CHTAIIUCH;

eTPU BBHIMOJHEHWU YYEOHBIX TMPOCKTOB M MCCIENOBaHUN (U3HUECKUX
MPOLIECCOB  PACTIPEAENSTh OOS3aHHOCTH B TpPyNIE B COOTBETCTBUHU C
MOCTaBJICHHBIMU 3aJlauaMi, CIEAWTH 32 BBIMIOJHEHUEM IUIaHA JCUCTBUNA H
KOPPEKTUPOBATh €ro, aJeKBaTHO OIEHWBATh COOCTBEHHBINM BKJIAJ B
JeSTEeIbHOCTh TPYIIbI, BBICTPAUBATh KOMMYHUKAaTHBHOE B3aUMO/ICHCTBUE,
MIPOSIBJISISI TOTOBHOCTD pa3peniaTh KOHMIUKTHI.

K xonmy obydeHus B 9 Kjacce mpeaMeTHBIE pPe3yabTaThl Ha 0A30BOM YPOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITNXCSI YMEHUN:

* ICTIONIb30BaTh TIOHSTHS: CUCTEMa OTCYETa, MaTepuaibHas TOYKa, TPACKTOPHSI,
OTHOCHUTEIBLHOCTh MEXaHWYECKOTO JIBWKeHUs, nedopmarus (ympyras,
TUTacTUYECKas), TpeHUe, EHTPOCTPEMHUTENBHOE YCKOPEHHUEe, HEBECOMOCTh H
Neperpy3ku, IEHTP THKECTH, abCONMIOTHO TBEPAOE TENO, LEHTP TIKECTH
TBEPIIOTO Tella, PAaBHOBECHE, MEXAHMYECKHE KOJI€OaHWS U BOJHBI, 3BYK,
uHpa3ByK U yJIBTPa3BYK, DOJCKTPOMATHUTHBIE  BOJHBI,  IIIKaJia
AIIEKTPOMATrHUTHBIX BOJIH, CBET, OJM30PYKOCTh M JAIBHO30PKOCTh, CIICKTPBI



WCITyCKaHMs U TOTJIOLIEHUs, anb(a-, OeTa- U raMMma-u3Iy4eHHs], U30TOIIbI,
AJlepHasl PHEPreTUKa;

epaznuyaTh SBJICHUS (PAaBHOMEPHOE M HEPABHOMEPHOE NPSIMOJIMHEWHOE
IBU)KEHHE, PAaBHOYCKOPEHHOE NPSIMOJIMHEMHOE [IBUJKEHUE, CBOOOJHOE
[aJeHUE TeJl, PABHOMEPHOE ABW)KEHHE MO OKPYKHOCTH, B3aUMOJAEHUCTBUE
TeJ, PEaKTUBHOE JBIKEHHE, KoyieOaTellbHOE MBIDKEHHE (3aTyxalollue |
BBIHYJICHHbIE KOJIEOaHUsS), PE30HAHC, BOJHOBOE IBM)KCHHE, OTPAKCHHE
3BYKa, NPAMOJIMHEWHOE pPACIpPOCTPAaHEHHUE, OTPAKEHUE U IPEIOMIICHHE
CBETa, IIOJJHOE BHYTPEHHEE OTPAKEHHE CBETA, pas3jIokKeHHE Oeloro cBeTa B
CHEKTP U CJIOKEHHUE CIEKTPAIbHBIX LIBETOB, IUCIIEPCUS CBETA, €CTECTBEHHAS
PaANOAKTUBHOCTh, BO3HHMKHOBEHUE JIMHEWYATOrO CIEKTpa H3IY4YEHUs) I10
ONMCAHUID WX  XapaKTepHbIX CBOWCTB M HAa OCHOBE  OIBITOB,
JE€MOHCTPUPYIOIIUX TaHHOE (PU3UUECKOE SIBIICHUE;

e pacrio3HaBaTh MPOSIBICHUE U3YUYEHHBIX (PU3MUECKUX SIBICHUN B OKPYKaroIleM
Mupe (B TOM 4uciie (U3NYECKUE SBJICHHUS B MPHUPOJAE: MPUIMBBI U OTJIMBBI,
nBrkeHue 1uiaHeT COJIHEYHOM CHCTEMbl, PEAKTUBHOE ABMKEHHUE >KUBBIX
OpraHu3MOB,  BOCHPHUATHE  3BYKOB  JKMBOTHBIMH,  3E€MIJICTPSICEHHE,
CEHCMUYECKHAE BOJIHBI, I[yHaMH, 5XO, LIBETa TEJ, ONTHYECKHE SBICHUS B
npupojie, OHUOJIOrMYecKoe JAEeWCTBHE BHUIUMOIO, YIbTPaduOJETOBOIO U
PEHTI€HOBCKOTO  M3JIYYEHHMM, €CTECTBEHHBIM  paJMOAKTUBHBIA  (OH,
KOCMHUYECKHE JIy4H, PaJAMOAKTUBHOE H3IyYEHUE NPUPOAHBIX MHUHEPAJIOB,
JEeICTBUE PAJUOAKTUBHBIX H3JyYEHUH Ha OPraHuU3M YEJOBEKa), MPU 3TOM
NEPEBOAUTh MPAKTUUECKYIO 3a/ayy B y4eOHYIO, BBIIEISATH CYILIECTBEHHBIC
CBOMCTBa (MpHU3HAKK) (DU3NUYECKUX SIBJICHUM;

* ONMCHIBATh M3YYEHHBIE CBOWCTBA TEN W (PU3HUECKHUE SIBICHUS, HCHOJb3YS
¢u3nueckue BETUYMHBI (CpPEAHsIi W MIHOBEHHAass CKOpPOCTh Tejla IMpHU
HEPABHOMEPHOM JBWXEHUHM, YCKOPEHHUE, IEepeMEIEHUe, IMyTbh, YIJoBas
CKOpPOCTb, CHWJAa TPEHHWs, Cuja YIPYTrOCTH, CHJIA TSDKECTH, YCKOPEHUE
CBOOOJHOTO TAaJCHUs, BEC Tela, WMIYJIbC TeEla, WMITYJIbC CHIIbI,
MexaHudeckas paboTa M MOIIHOCTb, MOTEHLUMAIbHAS JHEpPrus Tena,
HNOJHATOIO HAJl MOBEPXHOCTBIO 3€MJIM, MOTECHLUHAJIbHAs DSHEPIHsl CHKATOH
NOpY>KUHBI, KHHETUYECKAasl SHEPTHUs, MOJIHAS MEXaHUYEeCKasl SHEPTusi, Iepuos
M 4YacToTa KoJieOaHWM, AJIMHA BOJIHBI, TPOMKOCTh 3ByKa W BBICOTa TOHA,
CKOpPOCTb CBETa, MOKa3aTeiab NPEJIOMJIEHUS Cpeiabl), MNpHU ONUCAHUU
OpaBUWJIBHO TPAKTOBAaTh (PU3MYECKUI CMBICH MCMOJIb3YEMbIX BEJIUYUH,
0003HAaUeHUsS W E€IUWHUIBI (PU3NYECKUX BEIMYMUH, HAXOAUTH (DOPMYIIHI,
CBSI3BIBAIOIIME JAHHYIO (PU3UYECKYI0 BEJIMYMHY C JPYTMMH BEJIMYMHAMH,
CTPOUTH IpaUKN U3YUEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEJINYUH;

 XapaKTEepU30BaTh CBOMCTBA TN, (PU3UUECKHUE SBJICHUS U MPOLECCHI, UCTIOIb3YS
3aKOH COXPAHEHMs] DJHEPruHu, 3aKOH BCEMHUPHOTO TATOTEHHUS, MPUHIUI
CYINEPIIO3HUILIMH CHJI, TPUHIUI OTHOCUTENBHOCTH [ anuies, 3akoHbl HproTOHa,
3aKOH COXPAHEHHUs HMMITYJIbCA, 3aKOHBl OTPAKEHHSI W IPEJOMIICHHS CBETA,
3aKOHBI COXpPAHEHUs 3apsAJ0BOTO M MAacCOBOTO YHCEN NpH  SJIEPHBIX



peakuusix, MpU OSTOM JaBaTh CIOBECHYIO (OPMYJIUPOBKY 3aKOHa U
3aMUChIBaTh €r0 MATEMAaTUYECKOE BBIPAXKECHHE,

¢ OOBSICHATH (PU3NYECKHE MPOLIECCH] U CBOWCTBA TEN, B TOM YHCIIE U B KOHTEKCTE
CUTyallull MPaKTHUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATh NPUYMHHO--
CJIEICTBEHHBIEC CBSI3HM, CTPOUTh OOBSICHEHHE U3 2—3 JIOTMYECKUX IIaroB C
Omopot Ha 2—3 M3yYEHHBIX CBOWCTBA (PU3UYECKHUX SIBICHUN, (PUIUIECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEH;

epemath pacuéTHble 3ajaud (ONUparolIvecs Ha CUCTeEMY U3 2—3 ypaBHEHMM),
UCIIOJIb3Ysl 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOLINE (DPU3MUECKHUE BEJIIMYUHBI: HA
OCHOBE aHajiM3a yCIOBUS 33Jaud 3allUChIBaTh KPATKOE YCJIOBUE, BBISABIATH
HEJOCTAIOUINe WM M30BITOYHBIC JaHHBIC, BHIOUPATHh 3aKOHBI M (HOPMYIIBI,
HEOOXOMUMBIE ISl  pEIICHUs, MPOBOAUTH pacy&Tsl U  OLEHUBATH
PEATUCTUYHOCTh MOIYYEHHOTO 3HaYEHUs (PU3NUECKON BEJTMYNHBI,

e pacrio3HaBaTh MPOOJIEMBI, KOTOPbIE MOXKHO PELIMTh IPU MOMOIIU (PU3NYECKUX
METOJIOB, HCIIONB3Yysl OINHCAHUE WCCIEAOBAHUSA, BBIICIATH MPOBEPSIEMOE
MPEINONIOKEHNEe,  OLEHUBATh  MPABUIBHOCTH  MOPSAIAKA  TPOBEACHUS
UCCIIEJIOBaHMsI,  JieJaThb  BBIBOJBL,  HMHTEPIPETUPOBATH  PE3YJIbTATh
HaOJIIOJICHUI U ONBITOB;

¢ IPOBOJUTH OIBITHI 1O HAOMIOACHUIO (U3NYECKUX SBJICHUN WU (PU3NYECKUX
CBOMCTB Ten (M3y4eHHE BTOpOro 3akoHa HpIOTOHA, 3aKOHAa COXpaHEHUs
SHEPTUM, 3aBHCHUMOCTh IMEpHoJa KoJeOaHWW TMPYKUHHOTO MasTHHKA OT
Macchl Tpy3a U KECTKOCTU NPYKUHBI M HE3aBHUCUMOCTb OT AMILTUTY/IbI
MaJIbIX KOJICOAHWH, NMPSIMOJIMHEMHOE PaclpOCTPaHEHUE CBETA, PA3JI0KEHUE
0enoro cBeTa B CIEKTP, M3YUCHHE CBOMCTB N300paKEHHS B TINIOCKOM 3€pKaJie
U CBOMCTB M300pakeHHUsl MpeaMeTa B COOMparollel JuH3e, HabJoJIeHue
CIUIOIIHBIX U TUHEHYATHIX CIIEKTPOB M3IYUYCHHUS): CAMOCTOSITEILHO COOMPAThH
YCTaHOBKY M3 M30BITOYHOTO Habopa 000pyI0BaHNUS, OTUCHIBAThH XOJ] OIBITA U
€ro pe3yibTaThl, POPMYIUPOBATH BHIBOIBL;

« IPOBOJUTH TPU HEOOXOAMMOCTH CEpPHUI0 TPSIMBIX H3MEpPEHUH, Ompeaess
CpelHee 3HAauyeHUE U3MepsAeMOM BelIMYUMHBI ((POKYCHOE paccTosHue
coOuparoiieid  JIMH3bI), OOOCHOBBIBATH BBIOOp crHocob0a U3MEPEHHS
(M3MepuTeapLHOTO MpUdopa);

¢ IPOBOJUTH  HUCCIIEOBAaHHE  3aBUCUMOCTEH  (PU3MYECKUX  BEJIUYMH C
MCIIOJIb30BaHUEM MPSIMBIX U3MEPEHHUH (3aBUCUMOCTH IyTH OT BPEMEHU IMPHU
PaBHOYCKOPEHHOM JBWKCHMHM 0€3 HadaabHOW CKOpPOCTH, MepHojaa
KoJie0aHUN MaTeMaTHYeCKOro MasiTHUKA OT JJIMHBI HUTH, 3aBUCHUMOCTH yTJia
OTpaXCHUs CBETAa OT yIjia MaJIeHUsl U yria MpeJOMJICHUs OT yTia MaJeHUs):
IUTAHUPOBATh  WCCIIEOBaHWE, CaMOCTOSTENIbHO COOMpaTh YCTaHOBKY,
(uKCHPOBaTh PE3yNbTATHl MOTYYCHHON 3aBUCHUMOCTH (DPM3MUECKUX BEITHUWH
B BUJIe TaOiHIl ¥ TpadUKOB, AETaTh BBIBOBI IO PE3yJIbTaTaM HCCIEIOBAHNUS;

* IPOBOJIUTH KOCBEHHbIE U3MEPEHUs (PU3NMUECKUX BEIUUMH (CPEIHSSI CKOPOCTh U
YCKOpEHHUE Tella IpU PaBHOYCKOPEHHOM JIBUKEHHH, YCKOPEHUE CBOOOIHOTO
najieHus, KECTKOCTh TPYXHUHBI, KOIPPHUIMEHT TPEHUS CKOJIBKECHUS,



MexaHuyeckas padoTa W MOUIHOCTb, YacTOTa M TMEPUOJ KOJIeOaHHit
MaTeMaTU4eCKOro W  MNPYKUHHOI'O  MAasATHHUKOB, OITHYECKas CHJa
coOuparoliell JIMH3bI, pPaJuOaKTUBHBIM (OH): IUIAHUPOBATH W3MEPEHUS,
coOupaTh 3KCIEPUMEHTAIBHYIO YCTAHOBKY U BBIIIOJIHATH U3MEPEHUS, CIIEAYs
OPEIJIOKEHHON ~ MHCTPYKLMM, BBIYUCIATH  3HAYEHUE  BEIMYMHBI U
aHAJIU3UPOBATh MOJYYEHHBIE PE3YyJIbTaThl C YUETOM 3aJJaHHON MOrPEIIHOCTH
U3MEPEHU;

¢ COOJIIOJIaTh TPaBUJIa TEXHUKU OE30MACHOCTH Mpu paboTe ¢ 1adO0paTOpHBIM
000py/1I0BaHUEM;

epa3MyaTh OCHOBHbIE MPU3HAKM M3YYEHHBIX (PU3NYECKHX  MOJEJIEH:
MaTrepuaibHas TO4YKa, AOCOJIOTHO TBEPJOE TEJIO, TOUEUHBIN UCTOYHUK CBETA,
Jqyd4, TOHKas JIMH3a, IUIAHETapHas MOJEIb AaToMa, HYKJIOHHAs MOJEIb
aTOMHOTO $1pa;

 XapaKTepU30BaTh MPHUHILIMIIBI IEUCTBUS W3YYEHHBIX MPUOOPOB U TEXHUUYECKUX
YCTPOMCTB C OMOPOM Ha MX ONMUCAHUA (B TOM YHCIIE: COUAOMETP, JATUYUKU
MOJIOKEHUS, PACCTOSIHUAS U YCKOPEHHMsI, PaKeTa, 3XOJOT, OYKH, MEPUCKOIL,
¢oroanmapaT, ONTUYECKHE CBETOBOABI, CIEKTPOCKON, I03UMETp, Kamepa
Bunbscona), wucnonb3ys 3HaHHA O CBOMCTBaX (DU3MUECKUX SIBICHUU WU
HEoO0XOoAuMbIe (PU3UUYECKHE 3aKOHOMEPHOCTH;

* ICTIOJIb30BaTh CXEMbl M CXEMAaTUYHbIE PUCYHKH HM3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTENIbHBIX TPUOOPOB M TEXHOJIOTMYECKUX MPOLIECCOB MPHU
pelIeHnH  y4yeOHO--MPAaKTUYECKUX  33Jay, ONTHYECKHE CXEMbl IS
IOCTPOEHUSI U300paKEHH B IJIOCKOM 3€pKajie U coOuparouiei JuH3e;

e IPUBOJUTH MPUMEPHI (HAXOAUTh MH(GOPMALIMIO O MPUMEpax) MPaKTUYECKOrO
UCIIONIb30BaHUsI (DU3UYECKUX 3HAHUKW B TOBCEAHEBHOM JKHU3HU  JJIs
oOecreueHus 0€30MaCHOCTU MPU 0OpaIlEeHUU ¢ MPUOOpaMU U TEXHUYECKUMU
yCTPOMCTBAMHU, COXPAHEHHSI 3JOPOBBS U COOJIIOJIEHUSI HOPM 3KOJIOTHYECKOTO
MTOBEJICHUS B OKPYKAKOIIEH CPEJIE;

* OCYLIECTBIJISITh MOUCK MH(pOpManuu ¢puznueckoro coiep:kanus B MHTepHeTe,
CaMOCTOATENbHO  (OpMYyJUMpYsT TOMCKOBBIM  3ampoc, HAXOOUTh IyTH
OTIpe/eNiEHUs] JJOCTOBEPHOCTH TOJYyYE€HHOW HHGPOpMalUd Ha OCHOBE
UMEIOIINXCS 3HAHUM U TOTIOJTHUTENBHBIX UICTOYHUKOB;

* CTIOJIB30BaTh NPU BBIMOJIHEHUH YYEOHBIX 3aJaHUN Hay4YHO--TIOMYJIPHYIO
JTUTEPATYPy (PU3NYECKOTO COAEpKaHUs, CIPABOUYHbIE MaTEpHalbl, PECYpChl
cetu HMuTepHer, BiageTh NpUEMaMU  KOHCIIEKTUPOBAHMS  TEKCTa,
npeoOpa3oBaHus HH(GOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;

e CO3/1aBaTh COOCTBEHHBIE IHCHMEHHBIE U YCTHBIE COOOIIEHHS Ha OCHOBE
uH(pOpMaIlMM U3 HECKOJIBKUX HCTOYHMKOB (PU3UYECKOrO COJEpkKaHus,
nyOJUYHO NPENCTaBIATh PE3yJIbTAaThl MPOEKTHON WIIM HMCCIIEI0BATEIbCKON
NEATEIBHOCTH, IIPU 3TOM I'PaMOTHO MCIIOJIB30BATh U3YyUYEHHBIN IMOHATUWHBIN
anmapar H3y4aemoro pasnaena (U3MKH U COMPOBOXKIATh BBICTYIUICHHE
MpEe3eHTalel ¢ yuéToOM 0COOEHHOCTEH ayJUTOPUU CBEPCTHUKOB.



[Ipennaraemslii B mporpamMmme 1o Gpu3uke nepeueHb 1adbopaTOpHBIX paboT U
OTIBITOB HOCUT PEKOMEHIATEIbHBIN XapaKTep, yUUTENb JeaeT BbIOOp MPOBECHUS
71a00paTOPHBIX PAOOT M OMBITOB € YYETOM HHIUBUAYAIBHBIX OCOOCHHOCTEH
00yYaromuxcsi, CIICKa SKCIIEPUMEHTAIBHBIX 3aJaHHii, TIPEAJIaraéMbIX B paMKax
OCHOBHOT'O TOCY/IapPCTBEHHOT0 SK3aMeHa 10 (pU3UKE.

Conepxkanue nporpamMmmbl

8 KVIACC

Paszpneu 6. TerioBbie siBJICHUA.

OCHOBHBIE  TIOJIOKEHHUSI ~MOJIEKYJSIPHO-KMHETUYECKOW TEOPUH  CTPOCHUS
BellecTBa. Macca W pa3mepbl aTOMOB M MOJIEKYJ. OIBITHI, MOATBEPKIAOIINE
OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJIIPHO-KUHETUYECKOU TEOPHUU.

Mopaenu TBEPAOro, >KUJIKOTO M Tra3000pa3HOr0 COCTOSIHUM  BEIIECTBA.
Kpucrannuueckue u amopdueie Tena. OOBbsICHEHUE CBOMCTB ra3oB, XUIKOCTEH H
TBEPABIX TEJI HA OCHOBE IOJOXXEHHM MOJIEKYISIPHO-KMHETUYECKOU TEOPHH.
CmaumBaHK€e U KamWUISIPHBIE SIBJIEHUS. TEmIoBOe pacliupeHne U CKATHE.

Temmneparypa. CBs3b TemmepaTypbl CO CKOPOCTBIO TEILUIOBOTO JIBHXKCHUS
yacTull. BHyTpeHHsAs »sHeprus. CnocoObl HW3MEHEHUSI BHYTPEHHEW SHEPIHH:
TeIUIonepesaya U coBepliieHrue paboTsl. Bunpl Temnonepenayu: TEIONpOBOIHOCTS,
KOHBEKLUS, U3ITy4YEHHUE.

KonnuecTBo Temnorel. YjenbHas TEINIOEMKOCTh BEIIECTBA. TemIooOMeH H
TEIJIOBOE paBHOBECHE. Y paBHEHME TEIIOBOro OamaHca. [1naBineHue u orBep/ieBaHue
KpUCTAJUIMYECKUX BEUIECTB. YJenbHas TemioTa rasieHus. [lapooOpa3zoBanue u
koHneHcamus. Mcmapenne. Kumenue. VYaenpHas TemjioTa mapooOpa3oBaHMS.
3aBUCUMOCTH TEMIIEPATYPHI KUIIEHHUS OT aTMOC(HEPHOTO J1aBJICHHUS.

BnaxnocTts Bo3myxa.

DHeprus TOIIMBa. Y IeJIbHAs TEIJIOTa CTOPAHUS.

[Ipunuuner padotel TeroBbix nBurareneil KIIJ TtemmoBoro aBuratens.
TerutoBble IBUTaTENN U 3aLIUTA OKPYKAOIIEH CPEIBI.

3aKOH COXpaHEHUS U MPEBPAILCHUS SHEPTUH B TEIJIOBBIX MPOIECCAX.

Jlemoncmpayuu.

1. Habmtonenue OpoyHOBCKOTO ABUKEHHUS.

Ha6nronenue nuddysun.

Habmronenue SsBIIeHU CMaYMBaHKS M KaIIMILIIPHBIX SBJICHUM.

Hab6uroienue TemnoBoro paciupeHust Ted.

WN3meHenue naBieHus Ta3a MpU M3MEHEHWHM O0bEMA M HArpeBaHUM WM
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OXJIQXKICHUH.
[IpaBuna u3aMepeHus: TeMIepaTyphl.

Bunbl Tenonepenayn.

OxJtaxkieHue npu COBEpUICHUU paOOTHI.

HarpeBanue npu coBepiieHUH padoThl BHEITHUMU CUJIAMHU.

© o N o



10. CpaBHEHHUE TEMIOEMKOCTEN Pa3IMYHbIX BEIIECTB.
11. HaGmonenne KumeHws..
12. HaGnroieHue nocTosiHCTBa TeMITEpaTyphl MPU IJIaBJICHUU.
13. Moaenu TeIrI0oBLIX ABUTaTEeIIEH.
Jlabopamopnwie pabomol u onvimol.
1. OnbITHI 10 OOHAPYKEHUIO JECHUCTBUS CUJI MOJICKYJISIPHOTO TPUTSAKEHUS.
2. OnbIThI O BBIPAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WIIM caxapa.
3. OnbITel TO HAOJIOJEHUIO TEIUIOBOTO PACIIMPEHUs Ta30B, KUIKOCTEH U
TBEPJIBIX TEIL.
Omnpenenenre AaBieHUs BO3ayxa B OajuIOHE IITTPUIIA.
OnbITHL, AEMOHCTPUPYIOIIKME 3aBUCUMOCTD JABJICHUS BO3/lyXa OT €ro 00béma
Y HarpEBaHUs WIH OXJIAXKICHUS.

6. IIpoBepka rumoTe3bl JMHEHHOM 3aBUCUMOCTH JIJIMHBI CTOJIOMKA JKUJIKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIIepaTyphl.

7. HaOnroneHue wu3MEHEHUs BHYTPEHHEM OJHEpPruM Tejda B pe3ysbTaTe
TEIJIONepeayl U padOThl BHEITHUX CHUJI.

8. HccrnemoBanue sBICHUS TEIIOOOMEHA TPU CMEIIUBAHUM XOJIOAHOW U

ropsityer BOJBL.

9. OmpeneneHure KOJIUYECTBA TEIUIOTHI, IOJIYYEHHOIO BOJOW MpHU TEIJI000MEHE

C HarpeThIM METATMYECKUM HUITUHAPOM.

10. OnpeneseHne yaeabHON TEINIOEMKOCTH BELIECTBA.

11. MccnenoBanue npouecca uCrapeHusl.

12. OnpeneseHne OTHOCUTEIIBHON BIAXKHOCTH BO3yXa.

13. OnpeneseHue yIeabHON TEIUIOTHI IUIABIEHUS JIbA.

Paznen 7. DaekTpuyeckue 1 MATHUTHbIE SIBJICHUS.

OnexkTpuzanms Tel. J[Ba poaa dIEKTpUYECKUX 3apsaoB. B3anmmonenicTBue
3apspKeHHBIX Tell. 3akoH KylioHa (3aBUCHMOCTB CHIIBI B3AUMOJCHCTBHS 3aPSAKEHHBIX
TEJl OT BEJIMYMHBI 3aPSAJI0B U PACCTOSHUS MEXKAY TEIAMH).

OnekTpudeckoe mnose. Hanpspk€HHOCTE  diekTpudeckoro mnons. IIpuHnun
CYTEPIIO3ULINH JIEKTPUUECKUX MOJIEH (Ha KAUeCTBEHHOM YPOBHE).

Hocurenu »snekTpudeckux 3apsaoB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3aps/l.
Crpoenue aroma. IIpoBOAHMKN U JUANEKTPUKU. 3aKOH COXPAHEHUS 3JIEKTPUYECKOTO
3apsna.

DJIEKTPUYECKUM TOK. YCIIOBUSL CYIIECTBOBAaHHUS AJICKTPUUYECKOTO  TOKA.
HNcTouHnKu TOCTOSSHHOTO TOKa. JIeWCTBUS DJIEKTPUYECKOro ToKa (TEIUIOBOE,
XUMUYECKOE, MAarHUTHOE). DJIEKTPUUECKUI TOK B JKUJKOCTSIX U ra3ax.

Onektpuueckass  menb. Cuima  Toka.  DJIEKTPUUECKOE  HaNpsKEHUE.
ComnpoTuBiieHHE MPOBOAHUKA. Y IETbHOE CONPOTUBIIEHUE BEIIECTBA. 3aKOH OMa 1Jid
yuacTka nenu. [locnenoBarenbHoe U napajieIbHOE COEAUHEHNE MPOBOJHUKOB.

Pabota © MOIIHOCTH BJEKTpUYecKoro Toka. 3akoH JDxoyns—Jlenna.
DJeKTpuyecKrue Lenu M MOTPeOUTENN 3JIEeKTpudeckoil sHepruu B ObITy. KopoTkoe
3aMbIKaHHE.



[TocTostHHBIE MarHUTHI. B3anMoneMCTBUE MTOCTOSAHHBIX MarHuTOB. MarHuTHoe
nose. MarautHoe nosie 3eMJIM M €ro 3HaueHue i )Ku3Hu Ha 3emiie. OnbIT Dpcrena.
MarHutHO€ 1oji€e JIEKTPUIECKOro ToKa. [I[puMeHeHne 3JeKTpPOMarHuToOB B TEXHHUKE.
JlelicTBUE MAarHMUTHOTO TIOJI1 HA TMPOBOJHUK C TOKOM. OJEKTPOABUTATEIb
NOCTOSIHHOTO ~ TOKa. lCronp30BaHWE  AJEKTPOABHUraTeliecd B TEXHUYECKHUX
YCTPOMCTBAX M HA TPAHCIIOPTE.

Oneitel @apajnes. SBneHue 3yeKTpoMarHUTHOW mHAykuuu. llpaBuino JleHna.
DIIEKTpPOreHepaTop. Cnioco6b1 MOJTYYEHUS ANEKTPUYECKOU SHEPIUMU.
DNEKTPOCTAHIIMU Ha BO30OHOBIISIEMbIX HCTOYHHKAX SHEPTHUH.

Jemoncmpayuu.

DJeKTpU3alus Tel.
JIBa poJia 3NIEKTPUUYECKUX 3apS0B U B3AUMOJCHUCTBUE 3aPSKEHHBIX TEI.
YCTpOUCTBO U IEUCTBUE JJIEKTPOCKOIIA.
DIIEKTpPOCTaTUYECKASs] HHAYKIHS.
3aKOH COXPAHEHHUS ICKTPUUECKHUX 3aPSAIOB.
[IpOBOAHUKY U JUATIEKTPUKH.
MoaenupoBaHue CUIOBBIX JIMHUN 3JIEKTPUYECKOTO IOJIA.
HcTOYHMKY TTOCTOSIHHOTO TOKA.
JIeCTBHS DIEKTPUIECKOTO TOKA.
. DIEKTPUYECKUM TOK B KUJIKOCTH.
. I'a30BBI1 paspsia.
. I3MepeHue cuiibl TOKa aMIepMeTpOM.
. I3MepeHune 3JIeKTpUUECKOro HAIIPSKEHUS BOJIBTMETPOM.
. Peoctart u marasuH CONpOTUBIICHUMN.
. BzaumoieiicTBrE TOCTOSSHHBIX MAarHUTOB.
. MonenupoBaHre HEBO3MOKHOCTH PA3/ICJICHUS MOJTIOCOB MarHuTa.
. MonenupoBaHHe MarHUTHBIX IOJIEW OCTOSIHHBIX MATHUTOB.
. OneIT Dpcrena.
. MarauTHOE 1oJje Toka. DJIEKTPOMAarHur.
. JleicTBHE MarHUTHOTO MOJIA HA TPOBOJHUK C TOKOM.
. DNEeKTPOABUTATEL TOCTOSTHHOTO TOKA.
. UccnenoBanue sBiIEHUS 3IEKTPOMATHUTHON UHAYKIIUH.
. OnbiThl Papages.
. 3aBUCHUMOCTh HalpaBJICHUS HMHAYKIHMOHHOTO TOKAa OT YCJIOBUW €ro
BO3HUKHOBEHUS.
25. DNEKTpOoreHepaTop MOCTOSHHOTO TOKA.
Jlabopamopnwie pabomel u onvimol.
1. OnpIThl 1O HAOMIOJAEHUIO DJJEKTpU3AlMUA Tel HUHAYKUUEH W 1pH
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CONPUKOCHOBEHUH.
2. HccinenoBanue JIEUCTBHUSL DJIEKTPUYECKOTO TOJA HA TPOBOJHUKUA U
TTASJIEKTPUKH.

COopka u mpoBepka pabOThI IEKTPUIECKOHN IIEMU TTOCTOSHHOTO TOKA.
N3mepeHue u peryimpoBaHue CUJIbI TOKA.



N3mepenue u peryampoBaHue HANPSIKEHHUS.

6. MccienoBanne 3aBUCMMOCTH CHJIBI TOKA, WIYLIETO 4Yepe3 PEe3UcTop, OT
CONPOTHUBJIEHUS PE3UCTOPA U HANPSHKEHUS HAa PE3UCTOPE.

7. OnbIThL, JEMOHCTPUPYIOLINE 3aBUCUMOCTD AJIEKTPUUYECKOTO COMPOTHUBIICHUS
IIPOBOJHMKA OT €r0 JJIMHBI, IUIOMIAX MTONEPEYHOT0 CEYEHN U MaTepHaa.

8. IlpoBepka mpaBWiia CIOXKEHUSA HANPSHKEHUA MPU  TOCIEA0BATEIBHOM
COCAMHEHNH JIBYX PE3UCTOPOB.

9. IlpoBepka mpaBwia [Js CHJIbl TOKa IPU NApaUIEIIbHOM COEIWHEHUHU
PE3UCTOPOB.

10. Onpenenenrie padoThI AJIEKTPUYECKOTO TOKA, UAYILErO YEPE3 PEIUCTOP.

11. OnpeaeneHre MOUTHOCTH 3JEKTPUUYECKOr0 TOKA, BBIAEISEMOM Ha pE3UCTOPE.

12. UccnenoBanne 3aBUCHMOCTH CHJIBI TOKA, HWAYIIETO YE€pe3 JIAMIIOYKY, OT
HaIpsDKEHHS Ha HEW.

13. Onpenenennie KIIJ[ HarpeBarens.

14. VccnenoBaHre MarHUTHOTO B3aUMOJICHMCTBUS MOCTOSIHHBIX MAarHUTOB.

15. I3y4eHrne MarHuTHOTO TOJIsl TOCTOSTHHBIX MAarHUTOB MPU UX 00bEAMHEHUU U
pa3aeIeHNH.

16. HccnenoBanue NeMCTBUSA AJIEKTPUYECKOTO TOKA HA MAarHUTHYIO CTPEIIKY.

17. OOBITHI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTh CUJIbI B3aUMOJCHCTBUS KATYLIKH
C TOKOM M MAarHuTa OT CUJIbI TOKA W HAIIPABJICHUS TOKA B KATYIIIKE.

18. I3yueHue OeCTBUSI MATHUTHOTO MOJISI HA MTPOBOJHUK C TOKOM.

19. KoHcTpyrpoBaHue 1 u3ydeHue padoThl AIEKTPOIBUTATEINS.

20. U3mepenue KII/I 351eKTpoiBUTaTENbHON YCTAHOBKH.

21. OnbITBl MO  HWCCJIEAOBAHMUIO  SBJCHHUS JJIEKTPOMArHUTHOW HMHIYKIIUU:
WCCJIEIOBAHUE U3MEHECHUIN 3HAYEHHS U HANIPABJICHUSI MHAYKIIMOHHOTO TOKA.
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Pasnen 8. Mexannueckue siBJIeHHS.

Mexannueckoe nBwkeHue. MarepuanbHas Touka. (Cucrema  OTcUéra.
OTHOCUTENBHOCTh MEXaHUYECKOrO JABWKEHUA. PaBHOMEpHOE NPSMOJUHENHOE
nBrkeHue. HepaBHOMEpHOE NpsMOJIMHEWHOE ABMkeHue. CpelHsis U MIHOBEHHAs
CKOpOCTB TeJjla IIPYU HEPABHOMEPHOM JBUKECHUH.

VYckopenue. PaBHOyCKOpeHHOE mMpsMoJuHelHHoe ABuxkeHue. (CB0OOIHOE
najgenue. OnbITsl [ annes.

PaBHOMepHOE ABWXXEHHE MO OKpY>KHOCTH. llepuon u yacrota oOpaileHus.
JIuHeHas u yrioBast CKOpOCTH. LIeHTpoCcTpeMUTENIBHOE YCKOPEHUE.

ITepBeiit 3akoH Hprorona. Bropoit 3akoH Hetorona. Tperuit 3akon HproToHa.
[TpuHIMII CynepnoO3UIIUN CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cusia TpeHus: cujia TPEHUSI CKOJIbKEHUS, CUJla
TPEHUSI OKOSI, APYTUE BUJIBI TPEHUSI.



Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOpEeHHE CBOOOTHOTO
nageHus. Jpwkenuwe maHer Bokpyr CousHna. IlepBas kocmuyeckas CKOpOCTb.
HesecoMoCTh 1 IEpErpys3KH.

PaBHoBecne maTepuanbHON TOUKH. AOCONIOTHO TBEPAOE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3aKPETIIIEHHOM OChIO BpalleHusi. MoMeHT cuiibl. LIeHTp TskecTH.

Nmnynsc Tena. M3menenwe ummyinbca. Mmnynbe cuiibl. 3aKOH COXpaHEHUs
UMITyJibca. PeakTuBHOE ABMKEHHE.

Mexannueckasi paboTa U MOUTHOCTb. PaboTa cuil TS¥KECTH, YIIPYrocTy, TPEHHUSL.
Ces3p sHeprun U pabotel. IloTeHumanbHas SHEprus Tena, MOAHIATOIO Hal
ITIOBEPXHOCTHIO 3eMJiM. [loTeHnmManbHas sHEpPrus CKaTou NpyKuWHbL. KuHeTmyeckas
sHeprud. Teopema O KHMHETHYECKOW 3HEPruu. 3aKOH COXPAaHEHHS MEXaHUYECKOM
DHEPIUH.

Jlemoncmpayuu.

1. HaOmroeHue MexaHMYeCKOIro JBMKEHHUS Tejla OTHOCUTEIbHO Pa3HbIX Tell

OTCYETA.

2. CpaBHeHHE NIyTEM W TPACKTOPUM JABWKEHHS OJHOIO M TOTO JKE€ Tela
OTHOCUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3mepeHne CKOpOCTH U YCKOPEHMS IPSIMOJIMHENHOIO IBUKEHUS.
HccnenoBanne npu3HaKOB PaBHOYCKOPEHHOI'O IBUKECHUS.
HaGnronenue ABMKEHUS Tella M0 OKPYKHOCTH.

o U &~ w

HaOnronenne MexaHWYeCKUX SIBJICHUN, MPOUCXOJAIIUX B CHUCTEME OTCUETa

«Tenexka» 1mpu €€ paBHOMEPHOM U YCKOPEHHOM JIBMYKEHUU OTHOCUTEJIBHO

KaOuHeTa (PU3UKU.

7. 3aBUCUMOCTh YCKOPEHHS Tejla OT MAcChl T€la W JCUCTBYIOLIECH HA HEro
CHUJIBI.
HaOnronenue paBeHcTBa CUJI IPU B3aMMOICHCTBUM TEJI.
N3meHneHne Beca Tena npu yCKOPEHHOM JBUKEHUH.

10. Ilepenaua umiynpca npu B3aUMOJIEHUCTBUU TEIL.

11. [IpeoOpa3zoBaHus 3HEPTUU NPHU B3aUMOICHCTBUU TEN.

12. CoxpaHeHUE UMITYJIbCA PU HEYTIPYTOM B3aUMO/ICVCTBUM.

13. CoxpaHeHHe UMITYJIbca MPU a0COTIOTHO YIIPYTrOM B3aMOICHCTBHH.

14. HaGmtoneHne peakTUBHOTO JIBUYKEHUS.

15. CoxpaHeHHEe MEXaHUYECKOU SHEPTUH MPU CBOOOTHOM MaICHUH.

16. CoxpaHeHUE MEXAHWYECKON DHEPrUU TMPU IABHKEHUM TeJa MO JCUCTBHEM
PY>KUHBI.

Jlabopamopnwie pabomel u onvimol.

1. KoHCcTpyWpoBaHHe TpakTa il pa3rOHa W JajJbHEMIIEr0 PaBHOMEPHOTO
JIBVKEHUS IIApUKa WU TEIICKKHU.

2. OnpeneneHue cpeaHEM CKOPOCTH CKOJBXKEHUS Opycka WIM JBHKCHUS
[1apyKa 110 HaKJIOHHOM IIJIOCKOCTH.

3. OmpezneneHue yCKOpPEHHUsI Tejla MPU PABHOYCKOPEHHOM JBHXKCHUU 10

HAKJIOHHOM TIOCKOCTH.



4. WccnenoBaHue 3aBUCUMOCTH MYTH OT BPEMEHHM IMPU PaBHOYCKOPEHHOM
JBYDKEHUN 0€3 HaYaJIbHOW CKOPOCTH.

5. IlpoBepka THUMOTE3bl: €CIM TMpPU PABHOYCKOPEHHOM JIBIDKEHHH 0e€3
HAYaJbHOM CKOPOCTH ITyTM OTHOCATCS KakK pSAJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIINE IPOMEKYTKH BPEMEHHU OJIMHAKOBBI.

6. MccrnegoBaHue 3aBUCMMOCTH CHJIbI TPEHHUS CKOJIBXKEHUSI OT  CHJIBI
HOPMAaJILHOTO JIABJICHHUS.

Onpenenenue ko PuiieHTa TPEHUST CKOJIBKEHUS.

Ornpenenenne KECTKOCTH NPYKUHBI.

Omnpenenenre pabOTHI CHIJIBI TPEHUS TIPU PaBHOMEPHOM JBHKEHUHU Teja 10
TOPU30HTAIBHON TOBEPXHOCTH.

10. Onpenenenrie  pabOThl  CUJIBI  YNPYrOCTH MOpU MHOABEME Tpy3a C
UCIIOJIb30BAaHUEM HEMOJABMYKHOIO U MOABUKHOTO OJIOKOB.

11. I3y4yeHue 3aK0Ha COXPAHEHUSI SHEPTUU.

Pa3nen 9. Mexannuyeckue KoJieOaHUS U BOJIHbI.

KonebarensHoe nBuxeHue. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUM: TEPHOI,
4acToTa, aMIUIUTyAa. MareMaTU4ecKHil U MpYyKUHHbIA MasTHUKHU. [IpeBpaieHue
SHEPTUU MPHU KOJIeOATETHHOM JIBIXKCHHH.

3aTtyxaronme KoJIeOaHuUsl. BriHyX1eHHbBIE KoJieOaHusl. Pe3onaHc.
Mexannueckune BoJHbI. CBOMCTBAa MEXaHWYECKUX BOJH. [IpononbHbIe U TTOTIEpEYHbIE
BOJIHBI. JIJIMHA BOJHBI U CKOPOCTHb €€ pacmpocTpaHeHUs. MexaHW4YecKue BOJHBI B
TBEPJIOM T€J€, CEHCMHYECKHE BOJIHBI.

3Byk. 'poMkocTh 3Byka u BbicoTa ToHa. OTpakenue 3Byka. MHpa3Byk u
yIBTPa3BYK.

Hemoncmpauuu.

1. HaOmronenue kojeO0aHWil TeJI IIO4 JEWCTBUEM CHIIBI TSOKECTH M CHJIBI
YIPYTOCTH.

Hab6nronenue xonebanuii rpy3a Ha HUTU U HA TIPYKUHE.

HaOmronenue BeIHYXIEHHBIX KOJIEOaHUM U pe30HaHCa.

Pacnpoctpanenue npo10IbHBIX U MONEPEYHBIX BOJIH (Ha MOJIEIH).

Hab6nronenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YacCTOTHI.

. AKyCcTHYECKH pEe30HAHC.

JTa60pam0prte pabomul u onvimeol.

1. OmpenesieHUE YacTOTHI U TIepuoia KojaeOaHuii MaTeMaTHYeCKOro MasiTHUKA.

2. OmnpexaeneHue 4acToThl U Meproa KojaebaHu MPy>KMHHOTO MasSTHUKA.

3. HccnenoBanue 3aBHCHUMOCTH TIEpHOJa KOJIEOAHWN TOJBEIICHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.

4. WccnenoBaHue 3aBUCUMOCTH Teproa KojaeOaHu Mpy>KMHHOTO MasiTHUKA OT
Macchl Ipy3a.

5. IIpoBepka HE3aBUCHUMOCTH MepHoJia KoJeOaHWUW Tpy3a, MOJBEIICHHOTO K
HUTH, OT MacChl Irpy3a.

6. OmbITBI, JEMOHCTPUPYIOIIUE  3aBUCUMOCTh  IEpuoJa  KoJieOaHUU
MPY>KMHHOTO MassTHUKA OT MacChl Ipy3a U )KECTKOCTU MPYKUHBI.
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7. W3mepenue yckopeHHsi CBOOOTHOTO MaCHHUS.

Pasnen 10. DiekTpoMarauTHoe 1oJjie M 3JIEKTPOMATHUTHbBIE BOJIHBI.

DJIEKTPOMarHuTHOE  MOJIE. DJIEKTPOMArHUTHBIE  BOJIHBL. CaoiicTBa
ANEKTPOMArHuTHhIX BOJH. [llkama »3neKTpoMarHWTHBIX BOJH. Fcnonb3oBanue
ANEKTPOMArHUTHBIX BOJIH JJI1 COTOBOM CBSI3H.

DOnexkTpomMarHuTHas npupoaa cera. CkKopocTh cBera. BosHOBBIE CBOICTBa
CBETA.

Jlemoncmpayuu.

1. CBOMCTBA ANEKTPOMArHUTHBIX BOJIH.

2. BoJiHOBBIE CBOICTBA CBETA.

Jlabopamopnwie pabomuel u onvimol.

1. W3ydyeHue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C MOMOIIbIO MOOHIIBHOTO

TenedoHa.

Pa3znes 11. CBeToBbBIC AABJICHUS.

JlyueBas monenb cBera. ctounuku cBera. [IpsMonuHeiHOe pacnpocTpaHeHne
ceeta. 3armenus ComHna u Jlywsl. Otpaxenuwe cBeta. [Inockoe 3epkano. 3akoH
OTPa)KEHUS CBETA.

[Ipenomnenue cBera. 3akoH TmpeaomiieHUsi cBera. llonHOe BHyTpeHHee
OTpakeHHE cBeTa. Vcnonb30BaHUE MOTHOTO BHYTPEHHETO OTPAKEHUS B ONTUYECKUX
CBETOBOJAX.

JIunza. Xon mydeit B nuH3e. Ontuyeckas cucteMa ¢oToarmapara, MUKPOCKOIA
U Teneckomna. ['na3 kak ontuyeckas cucremMa. bam3opykocTh U 1allbHO30PKOCTb.

Paznoxenue Oenmoro cBeta B cnekrp. Ombitel HptoToHa. CrnokeHue
CHEKTpaJbHBIX BETOB. Jlucnepcus cBeTa.

Hemoncmpauuu.

[IpsiMmonuHeHOE pacIpOCTPAHEHUE CBETA.

OtpaxkeHue cBeTa.

[Tomy4yenue n300pakeHUi B IMIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[Ipenomnenue ceera.

OnTtuyeckuii CBETOBO/I.

Xox mydeii B cOOMparoIiei JInH3e.

XoJ1 Tydel B pacCEerBArOIIEH JIMH3E.

[Tomyyenue n300pakeHU ¢ TOMOIIBIO JTUH3.

[Ipunuun aeiictBus oToanmnapara, MUKpPOCKOIA U TEJIECKOIA.

10. Monenn riasa.

11. PaznosxeHue 6e10ro cBeTa B CHEKTP.

12. [Tomyuenue 6eoro CBETa MPH CIOKEHUHU CBETA PAa3HBIX I[BETOB.

Jlabopamopnvie pabomul u onvimol.

1. UccnenoBanue 3aBHCHUMOCTH yIJla OTPaKEHHUS CBETOBOTO Jiydya OT yrja
nazeHusl.
N3yuenne xapakTepuCTUK N300paKeHs MIPeAMETa B TUIOCKOM 3€pKaJie.

3. HccnenoBaHue 3aBUCMMOCTH yrja MPEIOMIJIEHUS CBETOBOrO Jyya OT yrjia
naZeHusl Ha TPAHULE «BO3IYX—CTEKIION.
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[Tomy4yenune n300paXkeHN ¢ TOMOIIBIO COOMPAFOIICH JIMH3HI.
Omnpenenenre (OKYCHOTO PACCTOSIHUS M ONTHUYECKOM CHIIBI cOOMparomeit
JIUH3BI.
OnBITHI 1O Pa3JIOKEHUIO OEJIOTO CBETA B CIIEKTP.

7. OnbITHl MO BOCHPUSTHIO I[BETA NPEIMETOB NpPH HUX HAONIIONCHUHM 4Yepe3
[[BETOBBIC (DUIIBTPHI.

Pa3znes 12. KBanTOBBIE SIBJICHHS.

Onwitel Pesepdopna u mmanerapHas mozenb atoma. Mogenb aroma bopa.
Hcnyckanue u noriolieHue ceeta atoMoM. KBanThl. JIMHeuaTbie CIEKTPHI.

PamnoaktuBHOCTE. Anbda-, 6era- U ramma-usnydeHus. CTpoeHHE aTOMHOTO
anpa. HyknoHHast Moziens aToMHOTO sipa. M3oTonsl. PagnoakTrBHbIE PEBpaLICHUS.
Ilepnon nmosrypacmaga aTOMHBIX SAED.

SnepHbie peakuuu. 3aKOHbI COXpPAHEHUsS 3apsiIOBOTO M MAacCOBOTO YHCE.
OHeprus CBA3M aTOMHBIX sjaep. CBsA3b Maccel W 3HEpruM. Peakuuu cuHTE3a U
nenenus anep. ctounuku sneprun ConHUA U 3BE3I.

Anepnas osHepreruka. JleWCTBUSA pagMOAKTUBHBIX W3JIyYCHUN HA IKUBBIC
OpraHU3MBl.

Jlemoncmpayuu.

1. CHexTpsl U3JIy4eHHUS U TOTJIOLIEHUS.

2. CnekTpsl pa3IMyHbIX T'a30B.

3. Cnektp Bomopoa.

4. HabGmroneHnue TpekoB B kamepe Bunbcona.

5. Pabora cuéTunka HOHU3UPYIOIIMX U3TYyUCHUI.

6. Perucrpanus uznydeHusi NpUpOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnsie pabomel u onvimol.

1. HaOnroneHue CrulomIHbIX M JIMHEHYAThIX CIIEKTPOB U3ITyUYEHHUS.

2. HccnenoBaHue TPEKOB: U3MEPEHUE SHEPIUMM YaCTULBI 10 TOPMO3HOMY IYTH

(o dhortorpadusam).

3. H3MepeHue painoakTUBHOTO (OHA.

IHoBTOpHUTEIBbHO-00001AOIIIUI MOAYJIb.

[ToBTOpUTENBEHO--000011IAIOIINIT MOLYJIb IPEIHA3HAYEH JJI CUCTEMATU3alUU U
0000IIEHUsT MPEIMETHOTO COJIEP)KAaHUS U OMNbITa JAEATEIbHOCTH, MPUOOPETEHHOTO
IpU HM3y4YEeHUU BCEro Kypca (U3MKH, a TaKXKe /s IMOATOTOBKHM K OCHOBHOMY
roCyJIapCTBEHHOMY JK3aMEHY MO (U3UKe i1 OO0ydarouuxcs, BBIOPABIIMX 3TOT
y4eOHbIN peIMET.

[Ipn W3ydeHHH JAHHOTO MOJIYJIA PEAIM3YIOTCS M CHCTEMAaTH3UPYIOTCS BUIBI
JesITeIbHOCTH, Ha OCHOBE KOTOPBIX OOECIHEeUMBAETCS JOCTHXKEHHE MPEIMETHBIX U
METalpeAMETHBIX  IUJIAHUPYEMBIX  PE3yJlbTaToB  oOydeHus,  (Qopmupyercs
€CTECTBEHHOHAy4YHass TI'PAMOTHOCTh: OCBOCHHME HAay4YHBIX METOJOB HCCIEIOBAHUS
ABJICHUM NPUPOABI U TEXHUKHU, OBJIAJCHHE YMEHHUSIMH OOBACHATH (U3HUECKHUE
SABJICHUS, TMPUMEHSIA T[OJy4YeHHbIE 3HAHMWS, pemarb 3aJadyd, B TOM YHCIIE
KA4€CTBEHHBIE U DKCIIEPUMEHTAJIbHBIE.



[IpuHIMNIMATBEHO IESITENRHOCTHBIN XapaKTep JAHHOTO pasjesia peaaus3yeTcs 3a
C4€T TOTO, YTO OOYJAFOIITUECS BHITIONHSIOT 3a7aHusI, B KOTOPHIX UM TMPEAJIaraeTcs:

HA OCHOBE TMOJYYEHHBIX 3HAHWM pacro3HaBaTh M HAYYHO OOBSICHSTH
(bu3nYecKue SBIECHUS B OKPYKAIOIIEH MpUpoJie U TOBCEAHEBHOM KU3HU;

UCIIOJIb30BaTh HAyYHbIE METOJbl UCCIEAOBaHUS (DPU3UUYECKUX SIBIICHUN, B TOM
YUCJIIE I POBEPKH TMIIOTE3 U MOJIYYECHUSI TEOPETUUECKUX BBIBOJIOB;
OOBSICHSITH HAy4HbIE OCHOBBI HaMOOJIe€ BaXKHBIX JOCTHUKEHUU COBPEMEHHBIX
TEXHOJIOTUWA, HAlpUMEp, MNPAKTUYECKOTO HCMOJIb30BAaHUS PA3JIMYHBIX HCTOYHHUKOB
SHEPrUM Ha OCHOBE 3aKOHA IPEBPAIICHUS U COXPAHEHHUSI BCEX HM3BECTHBIX BHUIOB
SHEPTHUH.



TemaTnueckuii miian

8 KUIACC
KosmuecTBo yacos JJIeKTPOHHbIE
Ne HaunmenoBanmue Kontpoas (ndpoBbIE)
E/ ﬁaiﬂre":;fM’:ﬂTeM Beero _— HpaK;"quK o0pasoBaTe/lbHbIe
porP padoThI He paoote!l pecypcbl
Pa3neu 1. TenioBble siBJIeHUSA
Crpoenue u bubnuoreka [JOK
11 CBOMCTBa 7 https://m.edsoo.ru/7f4181
BEIIECTBA ce
TeroBbe bubmuoreka [JOK
1.2 21 1 5 https://m.edsoo.ru/7f4181
MIPOLIECCHI ce
Wroro mo paszneny 28
Pazjen 2. DiekTpuyeckne 1 MATHUTHBIE SIBJICHUSI
DIIeKTPpUUYECKHE
3apsiJibl. bu6mmoreka [JOK
2.1 3apsiKEeHHbIE Tela 7 1 https://m.edsoo.ru/7f4181
U UX ce
B3aWMO/ICICTBUE
[TocrostHEBII bubmuorexa [JOK
2.2 IIEKTPUYCCKUI 20 1 7 https://m.edsoo.ru/7f4181
TOK ce
MArHATHELS bu6mmoreka [IOK
2.3 6 1 1.5 https://m.edsoo.ru/7f4181
SBIICHUS ce
ONeKTPOMarHuTH bubmmorexa LOK
24 4 https://m.edsoo.ru/7f4181
ast UHAYKLUS ce
Hroro no paszneny 37
PeszepBHOe Bpemst 3
OBIIEE
KOJIMYECTBO
YACOB IIO 68 3 14.5
I[TPOTPAMME
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9 KJIACC

Kosau4vecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (uudposbie)
Ne ni/m — Beero KOﬁHTpO.}IbeIe HpﬁaKTquCKI/Ie 0BPA30BATEILHBIC
padoThI padoTsI pecype
Pa3zgen 1. Mexannueckue siBJICHUSA
11 MexaHn4eCKOe JBMKCHUE U CIIOCOOBI €0 10 1 bubmuorexa [JOK
' OTHCaHUs https://m.edsoo.ru/7f41a4a6
. bubmuorexa [JOK
12 Bsaumoneiictue e 20 1 3 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
13 3aKOHEI COXpaHeHHA 10 3 https://m.edsoo.ru/7f41a4a6
Hroro mo pazmeny 40
Pa3nen 2. Mexanuyeckue KoJ1e0aAHUSA U BOJHBI
bubnnoreka IIOK
2.1 Mexanndeckre KoeOaHus 7 3 https://m.edsoo.ru/7f41ada6
bu6nuoreka [IOK
2.2 MexaHnueckne BOJIHBL. 3BYK 8 1 3 https://m.edsoo.ru/7f41a4a6
Hroro nio pazgeny 15
Pa3nen 3. Dj1eKTPOMArHUTHOE MOJI€ U DJIEKTPOMATHUTHBIE BOJIHBI
31 DneKTpOMarHuTHOE MOoJIe U 6 2 bubnmnoreka HOK
' JJIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pazmeny 6
Pa3znea 4. CBeToBbIe ABJICHUS
but6mmoreka [IOK
4.1 3aKOHBI pacIpOCTPAHEHHUS CBETA 6 2 https://m.edsoo.ru/7f41a4a6
bu6nuoreka [IOK
4.2 JIMH3BI B OITHYECKHE TIPUOOPHI 6 3 https://m.edsoo.ru/7f41a4as
bu6nuoreka [IOK
4.3 Paznoxenue 6e10ro cBeTa B CIIEKTP 3 2 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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Pa3gen 5. KBanToBbIe iBJIeHUSA

51 Hcnyckanue u MoroneHue CBeTa aToMOM 4 1 Bubmnorexa LHOK
https://m.edsoo.ru/7f41a4a6
5.2 CrtpoeHne aTOMHOTO siApa 6 1 Eggﬂﬁr?f:éiggﬁ f413446
5.3 SnepHble peakuu 7 1 ﬁg&?ﬁ?ﬁ:;;grouﬁfﬂﬂﬁ
Hroro no pazneny 17
Pa3nes 6. [loBTopuTe1bHO-0000 1AM MOAYJIb
6.1 [ToBTOpenue u 0000IIEHUE COIEPIKAHUS 9 2 bubnuoreka [JOK
Kypca ¢pu3uku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
HWroro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

KanengapHo-rematudeckoe mianupoBanue Ha 2023-2024r

Kmace: 8

[Ipenmer: ®Pusuka.

[Iporpamma: ®denepanbHas padouas nporpamma 1o ¢pusuke (ITpukas Munnpocsemenus Poccun ot
18.05.2023 N 370 "OG6 yrBepxaeHun heaepaabHON 00pa30BaTEILHON MPOrpaMMbl OCHOBHOTO OOIIETO
obpazoBanus" (3apeructpupoBano B Munrocte Poccun 12.07.2023 N 74223))

Yueonuk: Pusuka, 8 ximacce/ [lepermkun V.M., UBanoB A.U., AkiinonepHoe 0011ecTBO

«3narensctBO «lIpocBemienue»

KonmuecTBo 4acoB B HENEIIO 110 y4eOHOMY IUTaHy: 2 . KommuectBo wacoB B rox mo
ydaeOHOMY Tulany 68 .

KonmuecTBo yacoB B ro B pabodell mporpaMMe ¢ y4eToM KaleHAapHOro y4eOHOro rpaduka u
pacnucanus ypokoB 67 (He ucroiib30BaH 14 pesepna)

KonraecTBo KOHTPOIBHBIX padoT 3
KonnuecTBo naboparopHo-npakTuueckux pador 16, u3z aux 13 padot o 1y u 3 padotsl o 0,54, Bcero
14,59

Cocrasutens KTII: ®enorosa ["annna AnekcanipoBHa.
B cea3u c nepexodom na odyuenue no pedepanvnovim oopazoeamenvHovim npozpammam ¢ 1 cenmaopsa

20232 6vi1a nepecmompena pabouan npozpamma no uzuke u npueedeHa 6 coOomeemcmeue ¢
deoepanvroit 0o6pazosamenvHoll NPOZPAMMON OCHOBHO20 00ULE20 00pa30eanHUs



8 knacc

KoaudecTBO 9acoB

DJIeKTpoHHbIe HU(pPOBbIE

Ne Tema ypoxka Kour H Hara of
n/n Beero POJIbHbIE PaKTH4YeCcKHue u3yuenus Pa30BaTEJIbHbIC
padoThbI padoTbI pecypcbl
1 OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KMHETUYECKOM 1 bubnuorexa [JOK
TEOPHUHU M UX OIBITHBIC IOATBEPIKIACHHS 05.cern = https://m.edsoo.ru/ff0a5256
2 Macca u pazmep aTOMOB U MOJIEKYT 1 07.cen
3 Mopenu TBEPIOTO, KUJIKOTO U Ta3000pa3HOTO COCTOSHUN 1 bubnuorexa [JOK
BEI[ECTBA 12.cen = https://m.edsoo.ru/ff0a540e
OObscHeHre CBOMCTB TBEPAOTO, )KHUIKOTO U Ta3000pa3HOTO
4 COCTOSIHMM BEIIECTBA HA OCHOBE ITOJIOKEHUN MOJIEKYJIIPHO- 1
KUHETUYECKON TEOpUH 14.cen
5) Kpucranmuueckue u amopdHbIe TeIa 1 bubmmorexa LHOK
19.cen = https://m.edsoo.ru/ff0a5800
5 CmaunBaHue U KamuwUIIpHOCTH. [ToBepxHOCTHOE 1 bubnmnoreka [JOK
HaTsDKEHHE 2l.cer  https://m.edsoo.ru/ff0a5530
7 TemuioBoe paciiupeHue u cxatue 1 bubmorexa HOK
26.cen  https://m.edsoo.ru/ff0a5a26
8 Temnepatypa. CBsi3b TEMIEPATYpPbI CO CKOPOCTHIO 1
TEIUIOBOT'O IBMKEHUS YaCTHI] 28.cen
9 Buytpennss sneprusi. CnocoObl ”3MEHEHUs! BHYTPEHHEH 1 bubnnorexka [JOK
SHEpPIruu 03.oxT | https://m.edsoo.ru/ff0a5c60
bubmuorexa [JOK
10 Brget renronepenan 1 05.okt | https://m.edsoo.ru/ff0a6412
11 KonuuectBo TemnoTel. Y aenbHast TEIIOEMKOCTD 1 Eubmorexa LIOK
: 10.okt  https://m.edsoo.ru/ff0a6976
12 VYpaBHeHue TermoBoro 6ananca. TermiooOMeH U TeIoBoe 1 bubnmuorexa [JOK
paBHOBeCHE 12.okT  https://m.edsoo.ru/ff0a7088
13 Jlabopamopnas paboma "Hccreoosanue senenus 1 1 bubnmoreka [JOK
MenioobMena Npu CMEUUBanUY X0J100HOU U 2opsyetl 600b1" 17.0kt = https://m.edsoo.ru/ff0a6a98



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98

Jlabopamopnas paboma "Onpedenenue koruuecmsa
menjiomsl, NOJIYYEHHO20 000U NPU MENI00OMeEHE C

bubmuorexa [JOK

14 Hazpemulm Memaiudeckum YUIuHOpoM. https://m.edsoo.ru/ff0a6a98
19.0kT
Pacuer xonuyecTBa TEMIOTEI, HEOOXOIUMOTO IS bu6mmoreka [IOK
15 .
HarpeBaHMs Tejia U BBLICISIEMOTr0 HM TIPU OXJIAXKICHUN 24.0kT  https://m.edsoo.ru/ff0a65c0
16 Jlabopamopnas paboma "Onpedenenue yoenrbHol bubnmoreka [JOK
mennioemkocmu ewecmea” 26.0kT  https://m.edsoo.ru/ff0aébb0
17 DHeprust TOIUIMBA. Y IeIbHAS TEIUIOTA CrOPAHHUSI bubmorexa LHOK
07.Hos1  https://m.edsoo.ru/ff0a7b5a
18 [1naBneHue u OTBEpAEBAHNE KPUCTAIIINYECKUX TEJI. bubnnorexa [JOK
VnensHas TEIUIOTA IIABJICHUS 09.1o0s  https://m.edsoo.ru/ff0a71d2
19 Jlabopamopnas paboma "Onpedenerue yoenbHoU meniomovl bubnnoreka [JOK
naaenenus 1oa" 14.10s  https://m.edsoo.ru/ff0a72fe
bubmuorexa [JOK
20 [TapooOpa3oBanue u konaeHcanus. Mcnapenue 16105 https://m.edsoo.ru/ff0a740c
Kurenwue. bHAs TEIUTOTA 1T BaHUS U
21 KOH;eHceauSIfIffgaB?dcn;oiibaTe;iz(;gg?/gpil EIl(I/Il'IeHI/I}I oT bubmorexa [IOK
https://m.edsoo.ru/ff0a786¢
aTMOC(EpPHOTO TaBJICHUS 21.Hos
29 Bnaxuocts Bo3nyxa. Jlabopamopuas paboma bubnuoteka [JOK
"Onpedenenue omHocumenvbHou eraxcHocmu 8osoyxa” 23.H0s1  https://m.edsoo.ru/ff0a7628
23 Pemenne 3a1a4y Ha onpe/eieHre BIaKHOCTH BO3TyXa 28.H0s
24 [TpuHIUIIBI paOOTHI TETUIOBBIX nBUTaTeNei. [lapoBas
TypOuHa. /[Burarens BHyTpEHHETO CrOpaHus 30.Ho4
KII/ TermoBoro aurarens. TeniaoBbIe ABUTATENH U 3allIUTa bubnuotexa [JOK
25 o .
OKpyXaro1ei cpeibl 05.mex  https://m.edsoo.ru/ff0a7c7c
26 3aKOH COXpaHECHHSI M TIPEBPACHHS SHEPTUN B TETUIOBBIX
mpoueccax 07.mex
27 [ToaroToBka Kk KOHTPOJILHOM padoTe 1o Teme "TernoBsie bubnuorexa [IOK
siBlicHHs. VI3MeHeHre arperaTHbIX COCTOSHUI BemecTa" 12.nex = https://m.edsoo.ru/ff0a83f2
o8 KonTponbnas padota no Teme "TemnoBbie BIEHUS. bubnnoreka [JOK
V3meHeHue arperaTHbIX COCTOSIHU BerecTBa" 14.nex = https://m.edsoo.ru/ff0a86ae
29 OnexTpusanus Tei. J[Ba poga 371€KTpUUECKUX 3apsI0B 19.1ex
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Ypok-uccneoosanue "Onekmpuzayus men unoykyuell u npu

30 conpukocHoserHuu" . 21.1ex
31 B3aumoneiicTBre 3apsskeHHBIX Tell. 3akoH Kynona BH6H_HOTeKa HOK
26.mex  https://m.edsoo.ru/ff0a87e4
DnekTpuyeckoe nosie. HanmpskeHHOCTh 3JIEKTPUUYECKOTO bubnmoreka [JOK
32 roJist. [IpyHINI CYTIEPIO3HIINHT SJEKTPUUIECKUX MTOJICH 28.mex  https://m.edsoo.ru/ff0a8a0a
33 Hocurenu snextpuueckux 3apsaoB. DJIeMEeHTapHbIN 3apsi.
Crtpoenue aToma 11.suB
34 [IpoBOAHMKY M TUAIEKTPUKU. 3aKOH COXPAHEHUS bubnnorexa [HOK
AIIEKTPHUYECKOTO 3apsiia 16.suB  https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3a1a4y Ha IpUMEHEHHE CBOMCTB 2JEKTPHUUECKUX bubnnoreka [JOK
3apsiioB 18.suB | https://m.edsoo.ru/ff0a90cc
36 DNEKTPUUECKUH TOK, YCIIOBUS €TI0 CYLIECTBOBAHHUS. bubnuoreka [IOK
VCTOYHHKH 3JICKTPUYECKOTO TOKa 23.auB  https://m.edsoo.ru/ff0a95a4
37 JleicTBUSI 2JEKTPUUECKOTO TOKA BH6H_HOTeKa LIOK
25.suB | https://m.edsoo.ru/ff0a96b2
38 DNEeKTPUUECKUN TOK B METaJUIAX, JKUJKOCTSIX U Ta3ax 30.51HB
39 DeKTpuUecKas 1enb U €€ COCTaBHBIC YaCTH Eubmiorexa [JOK
0l.peB  https://m.edsoo.ru/ff0a9838
40 Ypox — NpAKMUKYM «Coopxa u npoeepxa pabomol 1
dJleKmpudecKou yenu noCniosARH020 mokay. 06.(beB
a1 Cuna Toka. Jlabopamopuas paboma "Hzmepenue u 05 bubnuoreka [IOK
pe2ynuposanue cuibl moka'" 08.pe  https://m.edsoo.ru/ff0a8bd6
42 DnekTpuyeckoe HarnpsbkeHue. Bonbtmetp. Jlabopamophas 05 bubnuoteka [JOK
paboma "H3mepenue u pecynuposanue Hanpsicerus" 13.peB  https://m.edsoo.ru/ff0a9el4
43 ConpoTHuBieHHEe TPOBOAHHUKA. Y IEIBHOE COMTPOTUBIICHHE bubnmoreka [JOK
BEIIIeCTBA 15.pee  https://m.edsoo.ru/ff0aa738
Ypox-uccneoosanue "3asucumocmo snexmpuueckozo Bubmorexa [IOK
44 COnpomueeHuUsi NPOBOOHUKA OM €20 OJIUHbL, NIOWAOU 1 hitps://m.edsoo.ru/ff0aa738
nonepeunoco ceueHus u mamepuana’” 20.¢eB
45 3aBUCHUMOCTD CUJIbI TOKA OT HampspKeHusl. 3akoH OmMa Jist bu6mmoreka [JOK
y4acTKa Ieru 22.peB  https://m.edsoo.ru/ff0aad4a
46 Jlabopamopnas paboma "Hccnedosanue 3asucumocmu 1 27.pe  bubmuoteka [JOK
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CUTIbL MOKA, UOYWe20 yepe3 pe3ucmop, Om conpomueieHus
pesucmopa u HanpsiceHus Ha pesucmope”

HOCJ’ICI[OB&TCJ'IBHOC U IMapaiyI€JIbHOC COCAUHCHUA

https://m.edsoo.ru/ff0aa04e

47 MTPOBOTHUKOB 29.¢eB
ﬂa60pam0plfaﬂ paboma "lIposepka npasuna ciodxceHus Bubmorexa [IOK
48 HANpAsCeHull npu nocied08amenbHOM COCOUHEHUU 08X 1 .
. https://m.edsoo.ru/ff0aaa58
pe3ucmopos 05.map
Jlabopamopnas paboma "llposepka npasuna 015 cuivl bubnmoreka [JOK
49 " 1 .
MOKA NPU NAPANNEILHOM COCOUHCHUU PE3UCTNOPO8 07.map = https://m.edsoo.ru/ffO0aadle
Pemenue 3anay Ha npuMeHenue 3akona Oma s bubnmnoreka [JOK
50 )
Pa3IMYHOIO COSUHEHHSI TPOBOTHUKOB 12.map  https://m.edsoo.ru/ffOaaf8a
51 PaboTa 1 MOUTHOCTB MEKTPHUUECKOTO TOKA. 3aKoH J[oys- bubnnorexa [HOK
Jlenma 14.map  https://m.edsoo.ru/ff0ab124
50 Jlabopamopuas paboma "Onpedenenue pabomor u 1 bubnuorexa [JOK
MOWHOCMU DIIEKMpU4ecko2o moxa" 19.map  https://m.edsoo.ru/ff0ab3e0
53 DeKTpuYecKre e U MOTPEOUTENH dIEKTPUIECKON bubnnoreka [JOK
sHepruu B ObITy. KopoTkoe 3ambikaHne 21.map  https://m.edsoo.ru/ff0ab660
ylv_IOI[FOTOBKa K KOHTPOJIBHOU paboTe 1Mo TeMe Butmiorexa [IOK
54 DneKTpuuecKue 3apsabl. 3apsKeHHbIE Tela U UX )
. . . https://m.edsoo.ru/ff0abd2c
B3aUMOACHCTBUA. [I0CTOSIHHBIN 2TIEKTPUUECKUI TOK 02.amp
o | Sommomems oo o Onermcems apun B orea 10K
p N " A ’ https://m.edsoo.ru/ff0abea8
IIEKTPUIECKUIN TOK 04.amp
56 [TocTostHHBIE MAaTHUTHI, KX B3aUMOJICHCTBUE 09.amp
57 Ypok-uccneoosanue "Hccneoosarnue noneii nocmosuHvix 1 bubnmuorexa [JOK
maenumog” 11.anp  https://m.edsoo.ru/ff0ac3d0
58 MarnuTtHoe moje. MarauTHoe mosie 3eMJId B €ro 3Ha4YeHHE bu6mmorexa [IOK
JUTSL )KA3HU Ha 3eMiie 16.anp = https://m.edsoo.ru/ffO0acOba
59 OmneIT OpcTena. MarHuTHOE MOJIe 3JIEKTPUUECKOTO TOKA bubnmoreka [JOK
MarsuTtHoe 1moJie KaTyIKi ¢ TOKOM 18.amp  https://m.edsoo.ru/ff0ac1d2
HpI/IMeHe”HI/Ie SIEKTPOMArHUTOB B TEXHUKE. Jlabopamopnas Bubmorexa LIOK
60 paboma "H3yuenue Oelicmeus MacHUMHO20 NOJs HA 0.5

npoBooOHUK ¢ moxom"

23.anp

https://m.edsoo.ru/ff0ac74a



https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a

OneKTpoABUraTesb MOCTOSIHHOrO ToKa. Vcnonb3oBanue
JJIEKTPOJIBUIaTeIeH B TEXHUYECKUX YCTPOUCTBAX U Ha

bubmuorexa [JOK

61 tpancmopte. JlaboparopHas padora "KonctpyupoBanue u 1 https://m.edsoo.ru/ff0ac86¢c
u3yudeHue paboThl AMeKTpogBUraTesns" 25.amnp
OnbiTel Papajes. 3aKOH JIEKTPOMarHUTHON MHTYKIIUH.
62 1 .
[IpaBuiio Jlenna 02.maii
OnexTporeneparop. CriocoObl MOydeHUs MEKTPUICCKON
63 SHEPTHUH. DIIEKTPOCTAHIINN Ha BO30OHOBIISIEMBIX 1
UCTOYHUKAX SHEPIruu 07.maii
64 [TonroToBka K KOHTPOJIBHOU pabOTE MO TeMe 1
"DJIeKTpHUUECKUE U MATHUTHBIE SIBIICHUS" 14.mait
65 KonTponbhas pabota no Teme "DiaeKkTpuueckue u 1 bubnnoreka [JOK
MarHUTHBIC SIBICHHS" 16.maii | https://m.edsoo.ru/ff0acb14
66 PesepBHblii ypok. Pabora ¢ Tekctamu o reme "Temnnossie 1 bubnnorexa [HOK
siBJICHUS" 21.mait  https://m.edsoo.ru/ffOacc5e
67 PesepBHblil ypok. PaboTa ¢ TekcTamu 1o TeMe 1 bubnnorexa [HOK
"TTocTOSIHHBIH AIIEKTpHUYECKHi TOK", "MaruuTHbIe ABacHUS" 23.maii | https://m.edsoo.ru/ff0acdc6
68 Pezepesnuiii ypox. 0
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 67 145



https://m.edsoo.ru/ff0ac86c
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KanengapHo-rematudeckoe mianupoBanue Ha 2023-2024r
9 kiacc
[Ipenmer: duznka.
[Tporpamma: denepanbhas padbouas nporpamma o ¢pusuke (IIpukaz Munnpocsemenust Poccun ot
18.05.2023 N 370 "O6 ytBepxkaeHuu (henepaibHON 00pa30BaTEIbHONM MTPOrpaMMbl OCHOBHOT'O 00IIIETO
obpazoBanus" (3apeructpupoBano B Muntocte Poccun 12.07.2023 N 74223))

Vueonuk: Pusuka, 9 xnace/ [eppimkun .M., I'ytauk E.M., IBanos A.U., Tletpora

M.A., AkunonepHoe oomectBo «M3natensctBo «IIpocsenienue

KosnuecTBO 4acoB B HEJEIIO 110 yUeOHOMY IUTaHy: 3

KonudectBo yacoB B roj 1mo yueOHomy rrany 99

KonnuecTBo 4acoB B roj B pabodeil mporpaMMe ¢ y4eToM KaleHAapHOro y4eOHoro rpaduka u
pachucaHusi ypoKOB 97 (cokpallleHO KOJIMYECTBO YPOKOB MIOBTOPCHHS)

KonnuecTBo KOHTpOJIBHBIX padoT 3
KonuuectBo 1a60paTopHO-IpaKTHYECKUX padot 27 4

Cocrasutenb KTII: ®enoroBa ['anuna AnekcanapoBHa.
B ceazu c nepexooom na odyuenue no pedepanvnvim 0opazoeamenbHviM npozpammam ¢ 1 cenmaops

20232 0vn1a nepecmompena padouas npozpamma no puzuke u npueeodeHa 8 cOOmMeEemcmaue ¢
hedepanvroil 0dpazoeamenvHoil RPOPAMMOIL OCHOBHO20 00ULe20 00pa3oeanus



9 kjaacce

KoanuectBo yacoB DJIeKTPOHHBbIE
Nen/m  Tema ypoxa Kourpoas Ilpakrm  [dara uudpoBbie
Bcero HbIE yecKkue H3y4YeHHsl ~ oOpa3oBaTesibHbIE
padoThbI padoThbI pecypcbl
1 Mexanudeckoe qBrxkeHue. MarepuaibHasi TOUKa 1 01l.cen
2 Cucrema orcuera. OTHOCUTEILHOCTh MEXaHUYECKOTO 1 bubmuorexka [JOK
JIBIKECHUSA 05.cer  https://m.edsoo.ru/ff0ad474
3 PaBHOMEpPHOE IPAMOIIMHEWNHOE JBUKEHUE 1 bubmorexa LIOK
07.cen  https://m.edsoo.ru/ff0ad19a
4 HepaBnomepnoe npsmonuneiinoe apmxenue. Cpennss 1
Y MTHOBEHHAsl CKOPOCTh 08.cen
5 [IpssMonnHeitHOE paBHOYCKOPEHHOE IBUKEHHUE. 1 bubnmoreka [JOK
Yckopenue 12.cen | https://m.edsoo.ru/ff0ad8d4
6 CKopoCTh MPSMOJIMHEHHOTO PABHOYCKOPEHHOTO 1
nBwkeHus. ['paduk ckopocTu 14.cen
7 et mp pasmoexopenion vetocona o maiomiot 1 ) Bu6miorera LIOK
pup " yerop https://m.edsoo.ru/ff0adb18
HAOCKOCMU 15.cen
8 CBo0OozaHoe magenue tei. Oneitel [anunes 1 19.cen
9 PaBHOMEpHOE ABMMX)EHUE TTO OKpYkHOCTH. [lepuoa u 1 bubnmnoreka [JOK
yacToTa oOpauieHus. JIluneitHas u yrioBast CKOpOCTH 21.cen  https://m.edsoo.ru/ff0ael76
10 [{eHTpOCTpEMUTENBHOE YCKOPEHHE 1 22.cen
. bu6mmoreka [JOK
11 ITepsriit 3ak0oH HetoToHA. BekTop cuitbl 1 26.ceri https://m.edsoo.ru/ff0ae612
. N bubmuorexa [JOK
12 Bropoii 3akon HetoTona. PaBHozelicTByromas cuina 1 28.cen https://m.edsoo.ru/ff0ae72a
. bu6mmorekxa [JOK
13 Tpernii 3akoH HeroTona. Cyrnepno3nnus Cui 1 29.cen | https://m.edsoo.ru/ff0ae982
14 Pemenne 3anau Ha npumeHeHne 3aKk0HOB HproTOHA 1 bubmorexa LIOK
03.0kT  https://m.edsoo.ru/ffO0aebéc
bu6mmoreka [{OK
15 Crna ynpyrocru. 3akon I'yka 1 05.0kT  https://m.edsoo.ru/ffO0aeca2



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2

16 Pemenue 3amau o teme «Cuia ynmpyroctu» 06.0KkT

17 Jlabopamopnas paboma « Onpedenenue xrecmrocmu bubnmoreka [JOK
NPYIHCUHBLY 10.0xt | https://m.edsoo.ru/ff0aee28

bubnmoreka [JOK
18 Cra Tperms 12,087 | htpsJimetsop utioat7as
19 Pemenne 3agau no reme «Cuiia TpeHUs» BH6J?HOTeKa OK
13.0kt  https://m.edsoo.ru/ff0afa26

20 Jlabopamopnas paboma "Onpedenenue bubnnoreka [JOK
K03 puyuenma mpenus ckonvocenus” 17.0kT  https://m.edsoo.ru/ff0af8be

21 Pemenue 3amau no teme "3akonsl Herotona. Cuita bubmuoreka [JOK
ynpyroctu. Cuia TpeHus" 19.0xt | https://m.edsoo.ru/ff0afb8e

22 Cuia TSKECTH U 3aKOH BCEeMUPHOTO TATOTEHUSI. bubnunoreka [JOK
YckopeHre cBOOOTHOTO MaeHHUs 20.0xT | https://m.edsoo.ru/ff0af044
Ypox-konugepenyus "/leusicenue men oxpye

23 epasumayuonnoco yeumpa (Conneunasn cucmema,).
Tanakmuxu"” 24 .0KT

24 Pemenne 3agau mo teme "Cuia TSHKECTH M 3aKOH bubmuoreka [JOK
BCEMHUPHOI'O TATOTEHUS" 26.0kt | https://m.edsoo.ru/ff0af5f8

o5 IlepBas kocMuueckas ckopocTs. HeBecomocTs u bubnnorexa [JOK
Neperpy3Kku 27.0kt | https://m.edsoo.ru/ff0af33c

i TOUKH. Al TH

26 Egg;{;:: (;Igi: a;g:llsg:é{;: TB(zépnoro i(;ij:g ° BH6J_IHOTeKa LOK
3aKpeIUIEHHON OChIO BpAICHHSI 07.HO5 https://im.eds00.ntfate36

27 MowmenT cuibl. LleHTp TsbxecTu 09.HO4

o8 Pemenue 3amau mo reme "MomenT cuibl. LlenTp bu6mmorekxa [IOK
TsKecTH" 10.H0s  https://m.edsoo.ru/ff0b02b4

29 [TonroroBka Kk KOHTPOJIBHOU paboTe MO TeEMe bubnuorexa [IOK
"Mexanndeckoe aBrkeHne. B3aumonelictsue ten"” 14.m0 = https://m.edsoo.ru/ff0b0408

30 KonTtponbHas pabora o Teme "Mexanuueckoe bubnnorexa [JOK
nBmkenne. Bzanmoneiicteue ten" 16.H0g  https://m.edsoo.ru/ff0b06ec

31 Nmmynse Tena. UMimynbe critbl. 3aKOH COXPaHEHHS bubnmoreka [JOK
UMITYJIbCA. YIIPYTO€ U HEYNPYTroe B3auMOJCUCTBUE 17.H0s  https://m.edsoo.ru/ff0b07fa

32 Pemienue 3anau no teme "3akoH coOXpaHEHUS bubnuorexa [JOK
MUMITyJbca" 21.Hos | https://m.edsoo.ru/ffOb096c



https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
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https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c

Ypok-konpepenyusa "PeaxmusHnoe 0gudicenue 8

33 npupoode u mexuuxe" . 23.Hos
34 Mexannyeckasi paboTa U MOILTHOCTb 1 24 Host Eggs?;;?:;iggﬁfObOaS 4
35 Pabota cuiibl TSXKECTH, CUJIBI YIIPYTOCTU U CHITBI 1 bubmmoreka [JOK
TpeHUs 28.Hos1 | https://m.edsoo.ru/ffOb0db8
Jlabopamopnas paboma « Onpedenenue pabomwl Cuivl
36 MpeHUs NPU PABHOMEPHOM OBUICEHUU MeENd NO 1
20PU3OHMANLHOU NOBEPXHOCIUY 30.H0s
37 CBs13b sHeprun U paboThl. [loTeHnanbHas SHeprus 1 01.mex
38 Kunernueckas sneprus. Teopema 0 KHHETHYECKOU 1 bubnmoreka [JOK
SHEPruun 05.nex  https://m.edsoo.ru/ff0b0c32
39 3aK0OH COXpaHEHUsI SHEPTUU B MEXAHUKE 1 07.nex
40 Jlabopamopnas paboma « M3yuenue 3akona 1 bubnnoreka [JOK
COXpaHeHUsi SHepSUL) 08.nmex = https://m.edsoo.ru/ffOb12fe
41 KonebarenpHoe NBUKEHUE U €r0 XapaKTEPUCTUKU 1 12 BH6J?HOTeKa LOK
JeK | https://m.edsoo.ru/ff0b1858
42 3aryxaromue KoyeOanus. BelHyXIeHHBIC KOTeOaHusI. 1 bubnuoreka [JOK
Pe3onanc 14.nex |  https://m.edsoo.ru/ff0b20f0
43 MaremaTUueCcKUi U IPY>KUHHBINA MasiTHUKU 1 15.nex
44 Ypox-uccneoosanue «3asucumocmo nepuooa 1 bubnuorexa [JOK
KOJIeOAHULL OmM HCeCMKOCMU NPYIHCUHBL U MACCHL 2PY3a» 19.nex  https://m.edsoo.ru/ffOb197a
[IpeBpamenue SHEPTUN IPU MEXAHHIECKHUX
45 1
KOJIe0aHmIX 21.1ex
16 Jlabopamopnas paqoma «Onpedenenue yacmomsi u 1 bubnnoreka [JOK
nepuooa Konebanuti NPYICUHHO20 MASAMHUKAY 22.nex | https://m.edsoo.ru/ff0blaec
g | e s i ooy | bnsmorea 101
’ https://m.edsoo.ru/ff0b197a
maccwl 2py3a» 26.51eK
48 Mexannueckue BoJaHbI. CBOICTBA MEXaHUYECKUX BOJIH. 1 bubmuorexa [JOK
[TponosibHBIE U TONIEPEYHBIE BOJIHBI 28.mex | https://m.edsoo.ru/ffOb21fe
49 Ypok-kongepenyus "Mexanuueckue 011bl 6 meEPOOM 1

mene. Ceticmuyeckue 60JiHbL"

29.1ex



https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe

50 3ByK. PactipocTpanenue u oTpakeHHE 3ByKa 11.s1B
51 Ypok-uccneoosanue "Habarooenue 3asucumocmu
8blcomul 38yKa om yacmomasl"” 12.s1uB
52 I'pomKoOCTb 3ByKa M BBICOTA TOHA. AKYCTHUECKHI
pEe30HaHC 16.s1B
53 Ypox-xonugepenyus "Yiompaszsyxk u ungpazeyx 6 bubnnoreka [JOK
npupooe u mexuuxe" 18.sauB | https://m.edsoo.ru/ffOb23ca
54 [TonroroBka Kk KOHTPOJILHOU paboTe 1Mo TeMe "3aKOHBI bubnmoreka [JOK
coxpaHeHHs. MexaHn4ecKue KoJIeOaH s U BOJHBI" 19.g88 | https://m.edsoo.ru/ff0b25f0
55 KonTtponpHast padbora no Teme "3aKoHbI COXpaHEHUSI.
Mexanunueckue KoneOaHusi U BOJHBI" 23.4HB
56 DIIEKTPOMArHUTHOE TOJI€. DIEKTPOMATHUTHBIE BOJIHBI bubmiorexa LIOK
p ’ p 25.a8B  https://m.edsoo.ru/ff0b2abe
S7 CBoiiCTBA 2JIEKTPOMArHUTHBIX BOJTH 26.9HB
Ypox-xonugpepenyus "Illxkana snekmpomazHummvix
P peperny P bubmuoreka [JOK
58 60.1H. Mcnonv3osanue 31eKmpomMacHUumubix 6011 05 _
. " https://m.edsoo.ru/ffOb2fe6
cOmogou 63U 30.s1HB
Ypox-uccneoosanue "Uzyuenue ceoticme
P Y bu6mmoreka [IOK
59 INEKMPOMALHUMHBIX 80IH C NOMOUBLIO MOOUTLHO2O _
N https://m.edsoo.ru/ffOb2c6c
menegona 01.¢eB
60 Pemienue 3a1au Ha onpeeneHNe YacTOThI U JITTHHBI
3JIEKTPOMArHUTHOU BOJIHBI 02.¢es
61 DneKkTpoMarHuTHas mpupoza ceera. CKOpocTh CBETA. bubnunoreka [JOK
BonnoBble cBOMCTBA CBETA 06.pe  https://m.edsoo.ru/ff0b31d0
62 Hcrounuku cBera. [IpsMonuHeiiHoe pacnpocTpaHeHUe bubnuoteka [JOK
cBeta. 3atmenust Connua u JIyHbt 08.peB  https://m.edsoo.ru/ff0b3658
3aKkoH oTpaxxeHus cBeTa. 3epkana. Pemenue 3amayd Ha bubnmoreka [JOK
63 :
IIPUMEHEHUE 3aKOHA OTPaKCHUS CBETa 09.beB  https://m.edsoo.ru/ff0b38c4
64 [Tpenomnenue cBeTa. 3aKOH MPEIOMIICHUS CBETA bubmiorexa LIOK
p : p 13.peB  https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTpaKEHUE CBETA.
65 I/ICHOHBSOBZ;II)/IC HOJ'IHOII‘)O BHYTPEHHET0 OTPAKEHUSI B bubmorexa LIOK
ytp p https://m.edsoo.ru/ffOb3c5c
ONTHYECKUX CBETOBOJIAX 15.¢eB
66 Jlabopamopnas paboma "Hccnedosanue 3asucumocmu 16.deB



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
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https://m.edsoo.ru/ff0b2c6c
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Vela npeloMIeHUs. CBEMOB020 JIy4a OM Yeld NAOeHUs
Ha epanuye "6030yx-cmekno""

Ypox-konghepenyusa "Hcnonvzosanue noinozo

67 BHYMPEHHE20 OMPANCEHUS. CEENMOBOObI,
ONMUKOBOJIOKOHHASL C653b " 20.¢eB
bubnmoreka [JOK
68 Jlunsbl. ONTHYCCKAs CHIIA JIMH3bI 22.deB https://m.edsogru/ff0b3f20
69 [TocTpoenne n300pakeHUH B TMH3AX BH@HOTeKa HOK
27.beB | https://m.edsoo.ru/ff0b444a
70 Jlabopamopnas paboma "Onpedenenue ¢okycrnoeo bubnnoreka [JOK
PAcCCmMosiHUsL U ONMUYECKOU Culvl coouparoweil 1un3ot” 29.peB  https://m.edsoo.ru/ff0b4206
71 Ypox-konugepenyus "Onmuueckue aunzosvie npubopol” 01.map Etilgs?ﬁr?]fci%grouﬁfowﬂe
72 ['ma3 kak ontuyeckas cucreMa. 3peHue bubmorexa LIOK
05.map = https://m.edsoo.ru/ff0b4684
73 Ypox-kongepenyus "/lecpexmul spenus. Kax
coxpanumu 3perue" 07.map
74 Paznosxxenue 6enoro ceera B ciekTp. OnbiTel HploTOHA. bubnnoreka [JOK
CrnoxeHune CieKTpallbHBIX IIBETOB. Jlucnepcus cBera 12.map  https://m.edsoo.ru/ff0cOf4c
Jlabopamopnas paboma "Onvimsl no pasiodxiceruro
75 benoeo ceema 8 cnekmp u 0CNPUAMUIO Yyeema bubnnoreka [JOK
npeomMemos npu ux HabaO0eHUU Yepes YBemoagule https://m.edsoo.ru/ff0cOe2a
Gdunompur” 14.map
Ypok-npakmuxym "Bonnosvie ceoticmea ceema:
76 oucnepcus, unmepghepenyus u ougpaxyus” 15.map
77 OmneiTel Pe3zepdopaa u mmanerapHast MOAENTs aTOMa 1 BH6J?HOTeKa HOK
9.map | https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Monens atoma bopa 21.map
79 Hcnyckanue u morjaonieHrne cBeta arToMoM. KBaHTHI. bu6mmorexa [IOK
JIuHeiyaTeie CIEKTPHI 22.map  https://m.edsoo.ru/ff0c144c
80 Ypok-npakmuxym "Habarooenue cnekmpos bubnmoreka [JOK
ucnyckanus" 02.amp  https://m.edsoo.ru/ff0c1550
81 PamnoakTHBHOCTE U €€ BHUJIBI bubmorexa LIOK

04.anp

https://m.edsoo.ru/ff0c1672
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bu6mmoreka [JOK

82 Crpoenne atomHoro siapa. Hykionnas Mojens 1 05.amp | https://m.edsoo.ru/ffoci8ac
83 PannoaktuBHbIC NIpeBparieHus. M3oTomsl 1 09.anp Egggﬁ%ﬁﬁ)gﬁﬁfoﬂal 4
84 Pemenue 3amau mo teme: "PannoakTHBHEIE 1 bubmuoreka [JOK
npeBpauieHus " 1l.amp  https://m.edsoo.ru/ffOclbda
85 [Tepuon monypacmana 1 12.anp
86 Ypox-konugepenyus "Paduoakmusnvle uziyuenus 6 1 1 bubnnoreka [JOK
npupooe, meouyure, mexruxe" 16.amp = https://m.edsoo.ru/ff0c2126
87 SnepHbie peakiuu. 3aKOHbI COXPAHEHUS 3apAJOBOTO U 1 bubnmoreka [JOK
MacCOBOI'0 YUCEI 18.armp = https://m.edsoo.ru/ff0c1c58
88 DHeprus cBs3M aTOMHBIX siiep. CBA3b MacChl M SHEPTHH 1 BH6J?HOTeKa LTOK
19.anp  https://m.edsoo.ru/ff0cld7a
89 Pemenne 3agad mo reme "SAnepHeie peakiun" 1 23.amnp
90 Peakuuu cunTesa u nenenus siep. IcTouHUKH SHEPTUU 1 bubmmoreka [JOK
ConHua u 3B€31 25.anp | https://m.edsoo.ru/ff0c1e88
91 Ypox-konugepenyus "Aoepnas snepeemuxa. /leticmeus 1 1
PAOUOAKMUBHBIX U3TYUEHULL HA JHcusble opeanuzmvl” 26.amp
[ToaroroBka Kk KOHTPOJILHOM paboTe MO TeMe
92 "aneKTpOMaFHI/ITHOE ToJIe. QJPIGKTpOMaFHI/ITHBIe BOJIHBI. 1 BH6J?HOTeKa HOK
KBaHTOBLIE SBICHIsL" 02 mai https://m.edsoo.ru/ff0c223e
KontponbHas padoTa o Teme "I1eKTpOMarHuTHOE
93 noJie. JJIEKTpOMarHuTHele BOJIHBL. KBaHTOBBIE 1
SIBJIICHUS" 03.mait
94 [ToBTOpenue, 06061meHne. Pemienne pacyeTHbIX U 1 1 bub6nuorexa [IOK
KavyeCcTBEHHBIX 3aj7a4 o TeMme "Mexanuka" 07.mai1 | https://m.edsoo.ru/ff0c245a
95 [ToBTOpenue, o6o0IeHNe. Perienne pacueTHbIX U 1 bu6moreka [IOK
Ka4eCTBEHHBIX 3a1a4 110 TeMe "TeroBsle IBIeHUA" 14.mai = https://m.edsoo.ru/ff0c2572
9% [ToBTOpenue, o6o61eHne. Pemenue pacueTHbIX U 1 1 bubnnorexa [JOK
KAauECTBEHHBIX 3a/1a4 «DJIEKTPOMATrHUTHBIE SIBJICHUSI» 16.maii | https://m.edsoo.ru/ff0c2a22
97 [ToBTOpenwue, 0600IIeHNE. Pemenre pacuyeTHBIX 1 1 bu6nmoreka [JOK
KadyeCcTBEHHEIX 3a71a4 «KBaHTOBEIE ABIIEHUI 17.mai = https://m.edsoo.ru/ff0c2b30
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 97 27
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Metoanueckue u JOP pecypcesbi:

©CoNoA~WNE

18.

but6mmoreka LIOK https://m.edsoo.ru/

PO https://resh.edu.ru/

caiitr ®T'BHY «®enepanbHblii HHCTUTYT IEIarorHYeCKUX u3Mepenuiiy. https:/fipi.ru/.

Oo0pasoBarenbHbIi mopTai s moarotoBku k 'MA mo ¢usuke. https://ege.sdamgia.ru/, https://oge.sdamgia.ru/.

LearningApps.org — 6ecrutatslii 1udpoBoii pecypc, https://learningapps.org/register.php .

Hogast otkpsiTas sunukioneaus https://ru.ruwiki.ru/w/index.php?title=%D0%A4%D0%B8%D0%B7%D0%B8%D0%BA%D0%B0
VYunrenbckuii mopraji. Metoanueckue MaTepuais mo ¢pusuke u acrponomun https://www.uchportal.ru/load/38

Bce o Hayke B MockoBckux mmkosnax http://nauka.mosmetod.ru/

WurepakTrBHBIC JabopaTopHbIe padboThl mo ¢usuke http://seninvg07.narod.ru/004 fiz_lab.htm

dusnyeckuii kiace. Pusmka i CTaplICKIACCHUKOB U He Tobko. https:/fizclass.ru/

OopasoBarenbHas skocucTeMa B3nanus https://vznaniya.ru/

[Monurexuuueckuii my3eit https://polymus.ru/

TocynapcrBenHblit My3eit kocMoHaBTuke uM. K. D. Lnonkosckoro. Bupryansusie nporynku https://gmik.ru/fotovideo3d/virtualnyiy-tur/
My3eit kocMoHaBTUKH. BupTryanbhas skckypeus https://russia360.travel/things-to-do/msk/Museums_gall/memorialnyy-muzey-kosmonavtiki/
brodusuka https://postnauka.org/themes/biofizika

HexoMmepueckuit Hay4HO-MOMYJISIPHBIN TPOSKT «DIeMEHThI 00JIbIION Haykm» hitps://elementy.ru/

bubnnoTeka KHUT 10 MOMyJsIpHON 3eMeHTapHoi ¢usuke https://eqworld.ipmnet.ru/ru/library/physics/elementary.htm

DNEKTPOHHBIN y4eOHUK 10 Pu3uKe

https://www.physbook.ru/index.php/PhysBook:%D0%AD%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BD%D0%BD%D1%8B

%D0%B9 %D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA_%D1%84%D0%B8%D0%B7%D0%B8%D0%BA%D0%B38

19.
20.
21.
22,
23.
24,
25.
26.

dusuka B mkose. Pucynku no gusuke http://markx.narod.ru/pic/

ApxuB xypHana «Hayka u sxusab» https://www.nkj.ru/archive/

Bces dusuka http://www.all-fizika.com/article/index.php?id_article=110

BupryanbHeiii My3eit Gpuzndeckoro 000pyaoBaHus My3eifHO-ienarorndeckoro komiiekca «®enukey» https://fiz-muz-spb.ucoz.net/
Caepx3anaua. Cailt uis yuureneiidusuku. http://sverh-zadacha.ucoz.ru/index/0-9

«D®U3TEX peruonamy» https://os.mipt.ru/#/

caiit 'BOY JII1O PK KPUIIIIO B pa3znene «B nomornis yuurentoy https://www.Krippo.ru/.

caiit ®I'BHY «ICPO PAO». PazMelieHbl JeMOHCTpAIIMOHHBIE BApPUAHTHI 33aHUii 110 BceM BuaaM DI, OTKpHITHINA OaHK 3aJaHUiA, MaTepUabl

KoH(pepeHwmii, ceMuHapoB, popymoBs http://skiv.instrao.ru/support/demonstratsionnye-materialya/

27.

MaTCpHUaJIbl BC6I/IHapa AO «31aTeabCTBO «HpOCBeH_ICHI/IC» 1O TEMC (((I)YHKLII/IOHaJ'IBHaSI rpaMOTHOCTDb Ha ypOKax (I)I/I3I/IKI/I));—

https://www.youtube.com/watch?v=d2esqt5u24Y —

28. «DyHKIMOHATBHAS TPaMOTHOCTBY.: https://krippo.ru/index.php/14-moduli/2190-funktsionalnaya-gramotnost.
29. «B momoris yantemoy. Crpanuna «Mexaynapoansie uccienoBanus TIMSS, PIRLS u PISA». Pexxum poctyma: https://krippo.ru/index.php/v-
pomoshch-uchitelyu/mezhdunarodnye-issledovaniya-timss-pirls-i-pisa.

30.«®DuHaHCOBast TPaMOTHOCTHY. Pesknum noctyna: http://cenfingram.rul/.
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