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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma 1o ¢pu3nKe A1 00YHAIOUNXCS C 3aICPKKOM ICUXUIECKOTO pa3BUTHS (Jarnee —
3I1P) Ha ypoBHE OCHOBHOTO 0011er0 00pa3zoBanus cocrarieHa Ha ocHoBe @I'OC OO0, DAOOIT
000, a rtakxke c yd€roM deaepanbHOl pabodeld mporpamMmbl BocnuTaHus u KoHienuu
npernojaBanusi ydyeOHoro mnpeamera «®Du3mKay ¢ y4eTOM pacHpeleieHHBIX 10 Kiaccam
NpoBEpseMBIX  TpeOOBaHMW K  pe3yibTaTaM OCBOCHHUS  AJIAaITHPOBAHHOW  OCHOBHOM
00pa3oBaTeNbHOW MPOrpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHWs OOYYAIONIMXCS C 3aJICPIKKOM
TICUXUYECKOTO Pa3BUTHSL.

O0mas xapakrepucTuka yueOHoOro npeamera « ®u3nka»

VYueOnblit npenmer «PU3MKa» ABISAETCS CUCTEMOOOPA3yIOUINM AJIsi €CTECTBEHHOHAYUHBIX
IPEMETOB, MOCKOIbKY (U3NYECKHE 3aKOHBI MHUPO3JAHMS SIBJSIOTCS OCHOBOW COAEpIKaHUS
KypCcOB XHMHH, OHOJOTHH, reorpaguu u acTpoHomuu. Pusnka BOOpPYXKaeT 00ydaIOIIUXCS
HAyYHBIM METOJIOM IO3HAHUS, TO3BOJIAIOIIMM IOJIy4aTh OObEKTUBHBIC 3HAHUS 00 OKPYXKAIOIIEM
MHUpE.

[IpenMeT MakcHUMallbHO HampaBieH Ha (OPMHUPOBAHME HHTEpeca K MPUPOJAHOMY U
COLIMAJILHOMY MUDY, COBEPILICHCTBOBAHUE IT03HABATEIbHON JieATeNbHOCTH oOyuatomuxcs ¢ 311P
3a CYeT OBJAJCHUS MBICIUTEIBHBIMA ONEpAlMsIMUA CPaBHEHHUs, OOOOIEHUS, pa3BUTHE
CIOCOOHOCTH apryMEHTHPOBaTh CBOE MHEHHE, (OPMHPOBAHHE BO3MOXKHOCTEH COBMECTHOM
JeSTEIIbHOCTH.

Uzyuenue ¢usuku crocoOCTBYeT pa3Butuio y odyqaromuxcs ¢ 3[1P mpoctpancTBeHHOTO
BOOOpakeHUs, (PYHKIMOHAIBHONH TIPaMOTHOCTH, YMEHHUS BOCIHPUHHMATh U KPUTHUECKU
aHATM3UPOBATh MHPOPMAIIHIO, MPEACTABICHHYIO B PAa3NUYHbIX (popmax. 3HAYMMOCTh IpeaMeTa
JUISL Pa3BUTHUSL JKU3HEHHOM KOMIIETEHIIMH OOYYalOIIMXCsl 3aKJII0YaeTCsi B YCBOGHHWU OCHOBBI
¢u3nUecKkux 3HAHUM, HEOOXOJUMBIX JUIsI TOBCEAHEBHOM >KM3HM; HABBIKOB 3[0POBOTO U
Oe3omacHOro /jisi 4YeJoBeKa M OKpyKarolled ero cpeasl oOpas3a >XKU3HH; (OPMUPOBAHUU
DKOJIOTUYECKON KYJIbTYpPHI.

[Iporpamma oTpaxaeTr cojepkanue oOyueHus mnpeamery «Duszukay ¢ ydyeToM 0cCoOBIX
oOpa3oBatenbHbIX TOTpeOHOCTEN oOyuatomuxcs ¢ 3I[IP. OBnageHue naHHBIM y4eOHBIM
IpPeMETOM NPEACTABISIET ONpPENeIEHHYIO TPYAHOCTb A oOyuatomuxcs ¢ 3[IP. DTo cBs3aHo ¢
0COOEHHOCTSIMH MBICIIUTENILHOW JIeITeNTbHOCTH, MEPUOANYECKMMU KOJIEeOaHUSIMU BHUMAaHMUA,
MaJlbliIM O00BEMOM MaMATH, HEJOCTaTOYHOCTBIO OOILIero 3amaca 3HAHWM, MOHWKEHHBIM
MIO3HABATEJILHBIM MHTEPECOM U HU3KUM YPOBHEM PEUYEBOIO Pa3BUTHA.

Jnst mpeotosieHust TPYJHOCTEW B M3ydeHUH ydeOHoro mpenmera «Dusnka» HeoOxoauMa
ajantanus oObeMa M XapakTepa y4yeOHOro maTepuana K I103HAaBaTE€IbHBIM BO3MOXKHOCTSIM
JAHHOW KaTeropuum OOydaroluXcsl, Y4eT MX OCOOCHHOCTEH pa3BUTHUS: HCIOJb30BAHUE
QITOPUTMOB, BHYTPHUIIPEIMETHBIX M MEXIPEIMETHBIX CBA3€H, MOCTENEHHOE YCIOKHEHUE
M3y4aeMOro MaTepuaa.

JlanHast mporpamMma KOHKPETH3UPYET COJEp’KaHUE IPEIMETHBIX TEM B COOTBETCTBHUHU C
TpeOOBaHUSAMHU 00pa30BATENBHOIO CTaHIAPTa, PEKOMEHAYEMYIO ITOCIIEA0BaTEIbHOCTh U3YUEeHUs
pa3zenoB (GU3MKU C YUETOM MEXIPEIMETHBIX M BHYTPHUIIPEIMETHBIX CBS3EH, JIOTUKU Y4eOHOTrO
mpolecca, BO3PACTHBIX U ICHUXOJOTHYEeCKHX ocoOeHHocTel obOyuaromuxcs ¢ 3[IP Ha ypoBHe



OCHOBHOTO O0IIIeT0 00pa3oBaHMs, ONMpPEACIIeT MUHUMAIbHBIA HA0Op OMBITOB, AEMOHCTPAIIUM,
IPOBOJUMBIX YUUTENEM B Kilacce, JabOpaTOPHBIX padoT, BEITOIHAEMBIX 00yUJatOMIUMUCS.
Meronuyeckoil OCHOBOM u3ydeHHMs Kypca «®Pu3Mka» Ha YpPOBHE OCHOBHOI'O OOILIEro
00pa3oBaHUs SABISETCA CHCTEMHO-AEATEIbHOCTHBIM TOJXO0J, 00ECHEeUMBAIOUINNA JOCTHKEHHE
JMYHOCTHBIX, METAlpeAMETHBIX M TPEAMETHBIX 00pa3oBaTEeIbHBIX PE3YJBTATOB MOCPEICTBOM
OpraHHu3aly aKTUBHOM MO3HABATENbHOU EATEIbHOCTH O0YYaIOIIUXCs, YTO OYEHb BAXKHO MU
o0yuenun aereit ¢ 3[1P, 11st KOTOPBIX XapaKTEPHO CHUKEHUE TTO3HABATEIILHON aKTUBHOCTH.

Hesan 1 3a1aum u3yuyeHus yaeOHoOro npeamera « PDuznka

OCHOBHOI 1IeNBI0 O0Y4EHUSI JETeW C 3aJepKKOW ICHXMYECKOTO PA3BUTHUSI Ha JTAHHOM
IpeIMeTe SBJSETCS: IOBBILIEHME COLMAIbHOM ajanTaluud JeTed uepe3 NpUMEHEHHE
(du3nUecKuX 3HAHUH Ha TPAKTHUKE.

s oOyuaromuxcst ¢ 3I1P, Tak e, Kak U JUIi HOPMATUBHO Pa3BUBAIOLINXCSI CBEPCTHUKOB,
OCBaMBAIOUIMX OCHOBHYIO  00pa3oBaTelIbHYIO [pOrpaMMmy, JOMUHUpYIOIIEE 3HadeHUe
npUoOpeTaroT TaKKUe Yeau, Kak:

® OCBOCHHE 3HAHHMW O METOAAX HAYYHOTO MO3HAHUS MPHUPOJIBI U (POPMHPOBAHUE HA ITOU
OCHOBE IPEJICTABICHH 0 (PU3MUECKON KapTHHE MUPA;

® OBJAJICHUE YMEHUSMHU INPOBOJIUTH HAONIOACHUS HPUPOJHBIX SIBICHUH, ONUCHIBATH U
000011aTh pe3yabTaThl HAOIOCHHIA, UCIIOIB30BATh MIPOCTHIE H3MEPUTEIBHBIE PHUOOPHI
JUIsL U3ydeHUus (PU3MYECKUX SIBICHUMN; IMPEACTaBIATh PE3yJAbTaThl HAONIOACHUN WU
U3MEPEHUI ¢ OMOIIBIO TaOyuL, rPa)uKOB U BBISIBIIATH HA 3TOH OCHOBE SMIUPUYECKHE
3aBUCUMOCTH; TPUMEHATh TOJIY4YEHHbIE 3HAHUS [UIl OOBSCHEHHS pPa3HOOOPAa3HbBIX
IIPUPOJHBIX SBJIEHUN M INPOLECCOB, NPUHLMIIOB ACHCTBUS Ba)KHEHIIUX TEXHUYECKHUX
YCTPOMCTB, /ISl pelleHns (U3NYecKUX 3a/1ay;

® pa3BUTHE  IIO3HABATCJIBHBIX  MHTEPECOB,  HHTEJUIEKTYaJbHBIX M TBOPYECKUX
CHOCOOHOCTEH, CAaMOCTOSATEILHOCTH B IPUOOPETEHUN HOBBIX 3HAHUM, TPU

e pemieHUH (U3MYECKUX 3a/4a4 M BBIIOJHEHUU SKCIEPUMEHTAIbHBIX HCCIIEJOBAHUN C
UCIOJIb30BaHUEM HH(OPMAIIMOHHBIX TEXHOJIOTHIA;

e BOCIUTaHUE YOEXKIEHHOCTM B BO3MOXHOCTM TIIO3HAHUS 3aKOHOB IIPUPOJIBI, B
HEOOXOJUMOCTH Pa3yMHOIO HCIIOJIb30BAHUS JOCTM)KEHUH HAayKW M TEXHOJIOTHM JUIs
JANIbHEHMIIEro pa3BUTUSl YEIOBEYECKOTO OOIECTBA, YBRKEHUS K TBOpPLAM HAyKH U
TEXHUKHU; OTHOLIEHUS K (PU3MKE KaK K 2JIEMEHTY 00Ie4eI0BeYeCKOM KYIbTYpHI;

® CMOJIb30BAaHME MOJYYEHHBIX 3HAHUM M YMEHHUH JJIs pelIeHUs MpaKTUYEeCKHX 3aaad
MOBCE/IHEBHON >KM3HHM, oOOecreueHus Oe30MacCHOCTH CBOEH KHU3HH, PalUOHAIBLHOTO
IIPUPOIONOIB30BAHUS U OXPaHbl OKPYKAIOUIEH CPENbI.

JloCTHXKEHHE ITHX Lieel 00eceuMBaeTCs pelIeHueM CIeIyIoIuX 3aaaY:

e 3HakoMcTBO oOyuarommxcs ¢ 3[IP ¢ Meromamu umcciemoBanusi OOBEKTOB W SIBICHHI
IIPUPOJIBI;

e npuoOpeTeHre 3HaHUH O MEXaHWYECKUX, TEIUIOBBIX, 3JIEKTPOMAarHUTHBIX U KBAHTOBBIX
ABIICHUSAX, PU3NUECKUX BEIMYMHAX, XapaKTEPU3YIOIIUX 3TU SBJICHUS;

e (dopMupoBaHHEe yMEHUH HaOMIOIATh MPHUPOIHBIC SBIEHUS M BBIIOIHATH OIBITHI,
nabopaTtopHble pabOThl W AKCHEPUMEHTAJbHBIE MCCIEAOBAHUS C UCIOJIb30BAHUEM
M3MEPHUTENIbHBIX TPUOOPOB, IIUPOKO MPUMEHSEMBIX B TPAKTHUECKOH KU3HH;



® OBJIQJICHUE TAKUMH MOHATUSAMH, KaK IPUPOAHOE SIBIICHUE, SMIMPUIECKN YCTAaHOBJICHHBIH
¢axT, npobiema, TUIOTE3a, TEOPETHUYECKHM BBIBOJ, PE3yJbTaT SKCIEPUMEHTAIbHON

IPOBEPKH;

® [IOHMMaHHE OTJIMYMK HAYYHBIX IAHHBIX OT HEMPOBEPEHHOH HH(OpMAINK, HEHHOCTH

HaYKU JJIs1 YIOBJIETBOPEHUS ObITOBBIX, IPOU3BOICTBEHHBIX U KYJIbTYPHBIX IOTPEOHOCTEN

YeJloBeKa.

OcobenHocTu 0TOOpa M aanTaluyk Y9eOHOro MaTepuraia o Gpusnuke

OcHoBoii 00ydenus: odyuarouxcsi ¢ 3[1P Ha mpenMeTax €cTECTBEHHOHAYYHOTO IIMKIIA
SBIISICTCS PAa3BUTHE Y HUX OCHOBHBIX MBICIUTENBHBIX ONepaluii (aHanu3, CHHTE3, CpaBHEHHE,
000011eHNE) HA OCHOBE BBINOJHEHHS DPA3BHBAIOIIUX YIPAKHEHUU, (OPMHUPOBAHUE MPHEMOB
YMCTBEHHOW pPa0OTHI: aHANU3 MCXOJIHBIX TaHHBIX, IJIAHUPOBAHUE MaTepuana, OCYIIECTBICHHUE
MOSTAITHOTO M UTOTOBOTO CAaMOKOHTPOJIS, a TAKXKE OCYLIECTBISETCS JMKBUAALUS MPOOEIOB B
3HAHUSAX, 3aKpeIUIeHWEe U3YyYeHHOro MaTepuaia, oOTpadOTKa alrOpUTMOB, IOBTOPEHHE
npoiinenHoro. bosbliioe 3HaueHue NMpUAAeTCsl YMEHHIO PAcCKa3aTh O BBINOJHEHHOH paboTe ¢
IPaBUIbHBIM YNOTPEOJICHUEM COOTBETCTBYIOLIEH TEPMUHOIOIUU U COOJIOJEHUEM JIOTHYECKUX
cBsizell B m3naraeMoMm Mmarepuane. s oOywaromuxcs 3IIP Ha ypoBHe OCHOBHOro o0Iero
00pa3oBaHUs TO-NPEKHEMY SBISIOTCS XapaKTEPHBIMU: HEIOCTATOYHBIA YPOBEHb Pa3BUTHUS
OTIENBHBIX TCHUXUYECKUX MPOIECCOB (BOCIPHATHSA, BHHUMAHHS, TAaMATH, MBIIUICHUS),
CHIDKEHHBIH YPOBEHb MHTEIUICKTYAIBHOTO PA3BUTHUS, HU3KHHA YPOBEHb BBITIOJTHEHHUS y4eOHBIX
3aJaHuii, HU3Kas ycremHoctb oOyueHws. [losromy mnpu wu3ydenumn ¢usuku TpelOyercs
LIeJICHANpPaBIEHHOE HWHTEUIEKTyaldbHOe pa3Butue oOyvaromuxcs ¢ 3IIP, orBeuaromee ux
0COOEHHOCTSIM U BO3MOXHOCTSM. YueT ocobeHHoctell obyuaroumxcs ¢ 3IIP tpeGyer, uyToObI
IPU U3y4YEeHUHM HOBOT'O MaTepuasla 00513aTeJIbHO MPOUCXOANUIO0 MHOTOKPAaTHOE €ro IMOBTOPEHUE;
pacuIMpeHHOe PacCMOTPEHHE TEM M BOIPOCOB, PACKPHIBAIOIIUX CBSA3b (DU3UKU C HKHU3HBIO;
aKTyalIu3anus NEPBUYHOTO JKU3HEHHOTO OIBITAa 00YYarOIIUXCSI.

VYcBoeHHe MporpaMMHOro MaTepuana Mo (M3MKE BbI3bIBACT OOJbIINE 3aTPYAHEHUS Y
obyuarontuxcst ¢ 3I1P, mosaTomy Teopust uzydaeTcsi 6€3 BBIBOJIOB CIOXKHBIX (hopmyn. 3amayw,
TpeOyIolie MPUMEHEHHUS CIOKHBIX MaTEeMaTHYECKUX BBIYUCICHHA W (OPMYI, B OCOOCHHOCTH
TaKuX TeM, Kak «MexaHn4ecKkoe JBUKEHUE», «ApXumenoBa cuiay, «MexaHudeckas SHEpPrus»,
«DNEKTPUYECKHE SIBICHUS», «DIEKTPOMArHUTHBIE SIBICHUS», PELIAIOTCA B KJIacCe C MOMOIIbIO
yUUTENS.

Ocob6oe BHUMaHME NMPHU U3YUYEHUH Kypca (PU3HMKH yJenseTcs IOCTAaHOBKE M OpraHU3aIiH
HKCIEPUMEHTA, a TaKXkKe MPOBEACHUIO (PEMMYIIECTBEHHO Ha KaX/10M YPOKe) KpaTKOBPEMEHHBIX
JIeMOHCTpanuii (BO3MOXKHO C MCIIOJIb30BAaHUEM AJIEKTPOHHON JeMOHCTpanun). HekoTopeie TeMbl
00513aTEIIbHO JTOJIKHBI BKIIFOYATh OTIOPHBIEC Ta00paTOpHBIE pabOThI, KOTOPHIE pa3BUBAIOT YMEHHUE
MOJIb30BAThCSl MPOCTEHIIMMU TPUOOpaMH, aHATU3UPOBATH IOJNyUYEHHBIE JaHHBIE. B CBs3u ¢
OCOOCHHOCTSIMM TOBEJIEHUA M JeATenbHOCTH oOyuatouxces ¢ 3P (pacTropmokeHHOCTS,
HEOPraHU30BAHHOCTh) MPEAYCMOTPEH CTPOXKAWIIMKA KOHTPOJIb 3a COOJIIOJICHHEM IpaBHII
TEXHUKU 0€30MaCHOCTH NP MPOBEIEHUH Ja00paTOPHBIX U MPAKTHYECKUX PadoT.

Bosbmoe BHUMaHue npu u3ydeHHM ¢usuku noapoctkamu ¢ 3IIP oOpamiaercs Ha
OBJIQJICHUE MMM MPAKTUYECKUMU YMEHHMSMU WU HaBbIKamH. [IpemycMmarpuBaeTcsi yMEHBIICHUE
o0beMa TEOPETUYECKUX CBEACHWH, BKIIOYEHHWE OTICIBHBIX TEM WM IENBIX pPa3lelioB B
MaTtepuaisl I 0030pHOTO, O3HAKOMHTENBHOTO WM  (aKyJIbTaTUBHOTO  W3YUYCHHS.



[Ipennaraercss ymeHbllleHHE OObEeMa MaTeMaTHYECKHX BBIYMCIECHUN 3a CUeT YBEJIUYEHUS
Ka4eCTBEHHOT'O OIMCAHMUS SBJICHUHN U MTPOIIECCOB.

JlocTarouHOE KOJMYECTBO BPEMEHU OTBOJUTCS Ha PACCMOTPEHHE TEM M BOIPOCOB,
PACKpBIBAIOIINX CBS3b (DU3UKH C JKU3HBIO, C TEMH SBICHHSIMH, HAOIIONECHUSIMH, KOTOpBIC
XOPOIIO U3BECTHBI YUCHUKAM U3 UX KU3HEHHOTO OMbITA.

MaxkcruManbHO HUCHOJB3YIOTCS MEXKIPEIMETHBIE CBSA3M C TaKUMH TUCIUILUIMHAMH, Kak
reorpadus, Xumusa, Owojorus, T.K. oOydvaronmecss ¢ 3I[IP ocobeHHO HyXmalOTCA B
MPENOAHECEHUH OJHOTO M TOro e Y4eOHOro Marepuana B pa3IUYHbIX acleKTax, B €ro
BapbUPOBAaHUHU, B HEOJHOKPATHOM IIOBTOPEHUH U 3aKPEIUICHUHM IOJYyYEHHBIX 3HAHUM U
npakTudeckux ymeHui. [1o3Bosisis paccMaTprBaTh OMH U TOT XK€ y4eOHBIA MaTepuall ¢ pa3HbIX
TOYEK 3PEHHUs, MEKIPEIMETHBIC CBS3U CIIOCOOCTBYIOT €ro Jyd4lIeMy OCMBICICHHIO, Oolee
IPOYHOMY 3aKPEIUICHUIO TIOJTYYESHHBIX 3HAHUN M MIPAKTHYECKUX YMEHHH.

IIpumepHblie BUABI AesiTeIbHOCTH 00ydaromuxcs ¢ 3I1P, o0yciioBieHHbIE 0COOBIMU
o0pa3oBaTeIbHBIMH NOTPEOHOCTAMH H 00ecIIeYNBAKIIHE OCMBICICHHOE OCBOCHH €
cojep:kaHuM o0pa3oBaHus Mo npeamery «Pusuka»

[IpumepHass Temaruueckas W TEPMUHOJOTHYECKas JIeKCHKa 1O Kypcy (usuku
cootBerctByeT ®AOIT OOO.

Conepxanne BHIOB JnesTenbHOCTH oOy4aromuxcs ¢ 3[IP Ha ypokax Qusuku
omnpezensercs UX o0coObIMM  00pa3zoBarelbHbIMU  NOTpeOHOCTAMU. IlomMuMo  mmpoko
ucnonb3yeMbix B @AOIT OO0 obmmx Juisi BceX O0y4aromIMXCcsi BHIOB JIEATCIBHOCTH CIICIYeT
YCUJIUTh BUJBI JESATEIBHOCTH, clielu(UYHbIe UI1 JaHHOW KaTeropuu AeTed, oOecrednBarome
OCMBICIICHHOE OCBOEHHE COepX aHUs OOpa3oBaHMs IO MPEAMETY: YCHIEHHE IpPeaMETHO-
MPAKTUYECKON JIeATENbHOCTH C aKTUBU3AlMEH CEHCOPHBIX CHCTEM; OCBOCHHE Marepualia C
OMOpOM HA  AIrOpUTM;  «IOMIATOBOCTH» B  HW3YYEHHHM Marepuala; HUCIHOJIb30BaHUE
JIOTIOJTHUTEIBHON BU3YyaJIbHOW ONOPHI (CXEMBI, 1a0JI0HBI, ONOPHbIE TaOIMIIbl); pEUYEeBOM OTYET O
IIPOLIECCEe U pe3ysbTaTe AESITeIbHOCTH; BBIIIOJHEHHE CIEIUANbHbBIX 33aJJaHul, 00ecreurBaroIINX
KOPPEKLIHMIO PEryIsiiuu y4yeOHO-NIO3HABATEIbHON JESITENbHOCTY M KOHTPOJb COOCTBEHHOTO
pe3yJbTara.

g oOyuatouuxcst ¢ 3I1P cyiiecTBeHHBIM SIBISIFOTCSL TPUEMBI pabOThI € JIEKCUYECKUM
matepuajioM no npeamery. I[IpoBoautcs crenuanbHas paboTa MO BBEJCHHMIO B AKTUBHBIN
cJIOBaph OOYYarOMIMXCsl COOTBETCTBYIONIEH TepMUHOJIOTHH. M3ydaemble TEpMUHBI BBOAATCS Ha
MIOJIMCEHCOPHON OCHOBE, 00s3aTelbHa BHU3yallbHas MOJAEP)KKA, aAITOPUTMbI pabOThl €
OIIPECIIEHUEM, OIIOPHBIE CXEMBI JJIS aKTyaJIN3allui TEPMUHOJIOTHH.

B cBs3u ¢ ocoObiMu oOpa3oBaTenbHBIMH NOTpeOHOCTSIMH oOyudaromuxcs ¢ 3P, npu
IUTAHUPOBAHUM pabOThl yUEHUKA HA YPOKE CIIeAyeT NPUIEPKUBATHCS CIEIYIOINX MOMEHTOB:

1. Ilpu ompoce HE0OXOAMMO: JaBaTh AJITOPUTM OTBETA; pa3pellaTh MOJIb30BATHCS IUIAHOM,
COCTaBJICHHBIM MPHU MOJATOTOBKE JOMAIHEro 3a/JaHus; JAaBaTh OOJbIIE BPEMEHU T'OTOBUTHCS K
OTBETY Yy JIOCKH; paspelaThb JelaTh MNpeABapUTEIbHbIE 3alHCH, TMOJIb30BATHCS HATrJISIHBIMU
OCOOUSIMH.

2. IIo BO3MOXKHOCTH 3aJlaBaTh OOyYarOIIMMCSl HABOJSIIME M YTOYHSIOIIME BOIPOCHI, KOTOPHIE
MOMOT'YT UM IIOCJIEI0OBATEIBHO U3JI0KUTh MaTepHall.

3. CuctemMaTuyecKku NMpoBepATh YCBOEHHE MaTepuaja Mo TeMaM YpPOKOB, Jii CBOEBPEMEHHOTO
oOHapyxeHHsI Mpo0esIoB B MPOLIEAIEM MaTepHale.



4. B mpouecce U3ydeHUsT HOBOIO MaTepHuaja BHMMaHUE YYEHUKOB oOpaliaercss Ha HambOosee
CJIOKHBIE pa3zienbl u3ydaemoil Tembl. HeoOxonmumo yamie oOpamaTbcst K HUM C BOIPOCAMH,
BBIICHSIIOLIMMHU IOHMMAaHUE y4eOHOTo MaTepuasa, CTUMYJIMPOBATH BOIPOCH! MPH 3aTPyTHEHUIX
B YCBOCHUU HOBOI'O MaTepHala.

MecTo yuyeOHOro npeamera «®@u3uka» B yueOHOM IJIaHe
B cootBerctBuM ¢ DenepanbHbIM TOCYJapCTBEHHBIM 00pa3oBaTeNbHBIM CTaHIAPTOM
OCHOBHOTO 00111ero 00pa3oBanus y4eOHbIH mpenMeT «Du3uka» BXOJUT B MPEIMETHYIO 001acTh
«EcTecTBeHHBIC HAyKW» U SIBISETCS O0sA3aTelNbHBIM Uis u3ydeHus. Ha wusydenue uzmku
(6a30BBIl ypOBEHHb) HA YPOBHE OCHOBHOTO 0O0IIero oOpa3oBaHuUsi OTBOAUTCS 238 9acos: B 7
KJ1acce — 68 yacoB (2 yaca B HeZel0), B 8 kiacce — 68 yacoB (2 yaca B Helem0), B 9 Kiacce —
102 gaca (3 gaca B HEZEIIO).

COJAEP)KAHUE OBYYEHUA

7 KJIACC

Pa3nes 1. ®u3nka u eé posib B IO3HAHUM OKPY/KAOLIEro Mupa.

®usuka — Hayka o npupoje. SAsnenus npupoasl. GU3NYECKUe SBICHUSA: MEXAHUYECKUE,
TEIJIOBBIE, YIIEKTPUIECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

Ousnueckue Benu4HMHBL M3Mepenue Qusnueckux BenuunH. Dusndeckue TPUOOPHI.
[TorpemHocTs U3MepeHuil. MexxayHapogHasi CHCTEMA €IMHHIL.

Kak ¢usuka u apyrue ecrecTBeHHbIe HAayKW H3ydaroT Npupony. EcrecTBeHHOHay4HBIH
METOJ IMO3HaHMA: HaOJIOJEHUE, IIOCTAaHOBKA HAy4YHOI'O BOIIPOCA, BBIIBUKEHHE THUIOTE3,
SKCHEpPUMEHT IO IPOBEpKE Tunore3, oObACHeHHE HalmonaemMoro sBieHus. OmnucaHue
($u3NYECKUX SIBICHUHN C IIOMOILBIO MOJIEJIEH.

Hemoncmpayuu.

1. Mexanuyeckune, TEIIOBbIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SIBJICHUS.

2. dusunueckue NpubOpsl M MpoLeAypa NPSIMbIX U3MEPEHUH aHAJOTOBBIM M LU(POBBIM

npubOpoOM.

Jlabopamopuvie padomol u onvimel.

OmnpezeneHue LeHbI JIIEHUS KalIbl U3MEPUTEIBHOT0 MpUodopa.
W3mepenne pacCTOSTHUM.

N3mepenne 06bEMa KUIKOCTU U TBEPIOTO TENa.

Omnpenenenue pasMepoB MalbIX TEN.

ARl

N3mepenne temmnepaTypbl MpU TMOMOIIM KUJIKOCTHOTO TEPMOMETpa M JaT4MKA
TeMIEPaTypBhl.

6. IlpoBeneHue uccieIOBaHMS IO NPOBEPKE THUIIOTE3bl: JAIbHOCTh MOJIETA NIApHKAa,

MYIEHHOTO TOPU30HTAIILHO, TeM OO0JIbIIe, YeM OOJIBIIIEe BHICOTA MTyCKa.

Pasnean 2. [lepBoHavaibHbIe CBeIeHUS 0 CTPOCHMH BellleCTBA.

CrpoeHue BemiecTBa: aTOMbl W MOJEKYJIbl, MX pa3Mepbl. ONBITHI, JOKa3bIBAIOIINE
JIUCKPETHOE CTPOEHUE BELIECTBA.

JBmxenne dvactui BeniecTBa. CBsA3b CKOPOCTH JBHKEHUS YacTUI[ C TEMIIEPATypOM.
BbpoynoBckoe nBmwxkenue, nuddysus. BzauMopeiicTBHe dYacTHI] BEIIECTBA: MPUTSHKEHUE U
OTTaJIKUBAHHUE.



ArperaTHble COCTOSIHMS ~BELIECTBAa: CTPOEHHME Ta30B, JKUJIKOCTEH M  TBEPHABIX
(kpucTayInyeckux) Teia. B3auMOCBA3b MEX]y CBOMCTBAMHU BEIIECTB B PA3HBIX arperaTHbIX
COCTOSIHUSIX U HMX aTOMHOMOJIEKYJSIPHBIM CcTpoeHueM. OCOOCHHOCTH arperaTHbIX COCTOSHUH
BOJIBI.

Hemoncmpayuu.

1. HabmoneHue OpOyHOBCKOTO JBUKECHHUSI.

2. Hab6monenue nuddysun.

3. HaGmropenue siBieHUN, OOBSICHSIOMMXCS MPUTSHKEHUEM UM OTTAKMBAHUEM YaCTHI]

BEIIECTBA.

Jlabopamopuvie pabomsl u onvimol.

1. Omenka nuaMeTpa aToMa METOJIOM PSIOB (C HCIOIb30BaHUEM QoTorpaduii).

2. OmbITHI 10 HAOIIOACHHUIO TEIIJIOBOTO PACITUPEHHUS Ta30B.

3. OnbIThl IO OOHAPYKEHHUIO IEUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUS.

Paznen 3. /IBu:keHHe U B3auMO/ieiicTBUE TeJl.

Mexanuueckoe JIBUKEHHE. PaBHOMepHOE W HepaBHOMepHOe JBHkeHHE. (CKOpOCTb.
Cpenansisi CKOpOCTb MPU HEPABHOMEPHOM JBUKEHHUH. Pacyér myTH v BpeMeHH JBUKEHUSI.

SBnenune wHepuuu. 3aKOH HHepUUHU. B3aumonelcTBuE Ten Kak NpUYUHA H3MEHEHUS
CKOPOCTH JBWKEHHUS Teld. Macca kak MmMepa umHepTHOCTH Tena. [lnotHocts BemiectBa. CBsi3b
TUIOTHOCTH C KOJIMYECTBOM MOJIEKYII B €IMHUIE 00BEMA BEIIECTBA.

Cuna xak XxapakTepucTtuka B3aumojeiicTBus ten. Cuia ynpyroctd M 3akoH ['yka.
W3mepeHune cuiibl ¢ MOMOLIBIO JUHAMOMETpa. SIBieHue TAroTeHus u cuia Tsbkectu. Cuna
TSOKECTH Ha Jpyrux miuaHetax. Bec Tema. HeBecomocTh. CnokeHUE CHUI, HANMpPaBIEHHBIX I10
onHoil npsimoii. PaBHozeiicTBytomas cun. Cuna TpeHus. TpeHue CKOJIbKEHUS U TPEeHUE MOKOS.
TpeHue B mpupojie ¥ TEXHUKE.

Hemoncmpayuu.

1. HabmroneHne MexaHMUECKOro JBM)KEHUS Tea.

2. H3mepeHne CKOPOCTH MPSIMOTMHEHHOTO JIBHKCHHS.

3. HaGmroneHnue siBneHUs MHEPLIUU.

4. HabmroneHue u3MeHEHHs! CKOPOCTH IIPH B3aUMOJIEHCTBUH TEII.
5. CpaBHeHHE MacC MO B3aUMOICHCTBHUIO TEJL.

6. CroxxeHue Cuil, HalpaBJICHHBIX IO OJTHON MPSIMO.

Jlabopamopuwie pabomul u onvimol.
1. OmpeneneHue CKOPOCTH PAaBHOMEPHOTO JBMXKEHMs (IIapHKa B >KUIKOCTH, MOJEIH
AIIEKTPUUYECKOT0 aBTOMOOWIIS U TaK Jiajee).
2. OrmpeneneHue CpeHEH CKOPOCTH CKOJNBXKEHHS OpycKa WM IIapuKa MO0 HAKJIOHHOU
IJIOCKOCTH.
3. Omnpenenenue MIOTHOCTH TBEPOTO TeEa.
4. OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsSKeHMs (JedopMaiiii) MpyKUHbI OT
NPUII0KEHHOMN CHIIBI.
5. OnBIThl, JEMOHCTPUPYIOLINE 3aBUCUMOCTh CHJIBI TPEHHUSI CKOJIBKEHHUS OT Beca Tesa U
XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEH.
Pa3nes 4. laBieHne TBEPABIX TeJl, :KUAKOCTEH H Ia30B.
Hasnenne. CriocoObl yMEHBIICHHS U YBEITMYCHHS aBiieHus. [laBieHne ra3a. 3aBUCUMOCTh
JaBJICHUS Ta3a oT 00bEMa, Temrieparypsl. [lepenada maBineHus: TBEPIBIMU TEIAMH, KHUIKOCTSIMA
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u razamu. 3akoH llackans. ITHeBMarnueckue mMamuHbl. 3aBUCHMOCTbH AABIEHUS KUAKOCTH OT
ryOunbl.  ['mapocratmueckuit  mapagokc. CooOmarommecss cocyabl.  ['mapaBindeckue
MEXaHU3MBI.

Atmocdepa 3emnn u atMocdepHoe AaBieHHE. [IpUYMHBI CyIIECTBOBAHHUS BO3IYLIHON
obonouku 3emumm. Onbit Toppuyennu. M3mepeHue arMocepHOTo MaBiIeHHUS. 3aBUCHUMOCTH
atMoc(epHOro JaBiieHHS OT BBICOTHI Haa YypoBHeM Mops. [Ipubopsl 11 u3MepeHus
aTMoc(epHOro JaBIeHHUS.

JleiicTBHE )KUIKOCTH U ra3a Ha NOrpyXEHHOE B HUX Telo. BelTankuBaromias (apxume0Ba)
cuna. 3akoH Apxumena. [1naBanue Ten. BoznyxomnnaBanue.

Hemoncmpayuu.
3aBUCUMOCTb JaBJICHUS Ta3a OT TEeMIIEPaTyphl.

Ilepenaya naBneHus KUIKOCTBIO U Fa30M.
CooOmarommecs COCyIpl.

I'mapaBauyeckuit mpecc.

[TposiBnenue neicTBust aTMOCHEPHOTO JaBICHHUS.

NN E D=

3aBUCHUMOCTh BBITAIKUBAIOUICH CHJIBI OT 00bEMa MOTPYKEHHOM 4YacTH Tela M
IUIOTHOCTH KUIKOCTH.
PaBeHCTBO BBITATKMBAIOUIEH CUJIbI BECY BBITCCHEHHOM KUJKOCTH.

*®

VYcenoBue 1utaBaHus TeN: IUIABAHUE WIM IOTPYXKEHUE Tl B 3aBUCUMOCTH OT
COOTHOUIEHUS IVIOTHOCTEN TEJA U KUIKOCTH.
Jlabopamopnwvie padbomovt u onvimol.
1. HccnenoBaHue 3aBUCHMOCTH Beca Tela B BOJAE OT 00bEMa MOTPYKEHHOU B KUAKOCTD
YacTH TeJa.
2. OmpeneneHne BBITATKUBAIOLIECH CUJIbI, JIEWCTBYIOIIEH Ha TeJlo, NOTPYKEHHOE B
KUJKOCTb.
3. IIpoBepka HE3aBUCHUMOCTH BBITAJIKUBAIOUIEH CHIIBI, JEWUCTBYIOIIEW Ha TEIO B
JKUJKOCTH, OT MACCHI TeJIA.
4. OmbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAIKUBAIONICH CHIIBI, JCHCTBYIOIIEH Ha
TEJO B KUJIKOCTH, OT 00bEMA MOTrpyKEHHOHN B KUAKOCTh YacTH TeJla U OT IJIOTHOCTH
JKUJIKOCTH.
5. KoHcTpynpoBaHue apeoMmeTrpa WM KOHCTPYUPOBAHHUE JIOAKU U ONpEIeieHHe e
IPY30I0ABbEMHOCTH.

Pa3nes S. PaboTa m MOIIHOCTB. JHEPIrus.

Mexannyeckasi pabota. MOITHOCTb.

[IpocTeie MeXaHU3MBI: pblyar, OJIOK, HaKJIOHHas IUIOCKOCTh. IIpaBuiio paBHOBecus
priuara. IlpuMeHeHne npaBuia paBHOBECHs pplyara K OJIOKY. «30JI0TO€ IMPAaBHIIO» MEXAaHUKH.
KIIJI npocTsix MexaHu3MoB. [IpocTbie MEXaHU3MBI B OBITY U TEXHUKE.

Mexanundeckass sHeprus. KunHeTmyeckas W mnoTeHUHaIbHast »Heprus. lIpeBpainenne
OJIHOTO BHJIa MEXaHUUYECKOW SHEPTUU B IPYroil. 3aKOH COXPAHEHHS JHEPTUU B MEXAHUKE.

Hemoncmpayuu.

1. IIpuMepsl MPOCTBHIX MEXaHU3MOB.

Jlabopamopuvie pabomul u onvimel.

1. Omnpenenenve pabOThl CUJIBI TPEHUS TPU PABHOMEPHOM JBMKEHMM Tella IO
TOPU30HTAIILHON TOBEPXHOCTH.



2. HccnenoBaHue yciaoBU paBHOBECHS pblyara.
3. Usmepenue KIIJl HakTOHHOM MIOCKOCTH.
4. HM3yueHue 3aKOHA COXpaHEHUSI MEXaHUYECKON IHEPTHUH.

8 KUIACC

Pa3gen 6. TensioBbIe IBJICHUS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKOM TEOpUH CTPOEHHMs BelecTBa. Macca
U pa3Mepbl aTOMOB UM MOJEKyJI. OmbITbl, NOATBEPKIAIOIINE OCHOBHBIE IOJIOKEHUS
MOJIEKYJIIPHOKMHETHYECKOU TEOPHH.

Mogenu TBEPAOTO, KUJKOTO U ra3000pa3HOro COCTOSIHUM BellecTBa. Kpucrammnueckue u
amop¢usbie Tena. OOBsICHEHUE CBOWCTB ra30B, )KUIKOCTEH M TBEPIBIX TN HA OCHOBE TOJIOKEHUHN
MOJICKYJIIPHO-KUHETUYECKOW Teopuu. (CMauumBaHWE M KanWUIpHbIE siBlieHUs. TeruioBoe
pacUIMpEeHHE U CXKaTHE.

Temneparypa. CBs3b TeMIepaTypbl CO CKOPOCTBIO TEIUIOBOIO JBMXKEHHS YacTHL.
Buytpennsis aHeprus. CrnocoObl W3MEHEHHUsI BHYTPEHHEW OJHEpPruM: TeIulonepenadya u
coBepleHre padboThl. Buapl Teronepenaun: TerIonpoOBOAHOCTh, KOHBEKIUS, H3ITYYCHHUE.

KonuuecTBo TEmIoThl. YaenbHas TEMIOEMKOCTh BellecTBa. TemnooOMeH U TEeIIoBOe
paBHOBecHe. YpaBHEHHE TEIUIOBOTO OanaHca. [lnaBieHne W OTBEpAEBaHHE KPHUCTAUIMYCCKUX
BEIIIECTB. YeNbHas TemioTa rasieHus. llapooOpasoBanue u konueHcauus. Mcmapenue.
Kunenune. VYnaenbHas Ttemiora mnapooOpa3oBaHHUs. 3aBUCUMOCTb TEMIIEPATypbl KUIIEHUS OT
aTMoc(hepHOro JaBJICHHS.

BnaxuocTs Bo3ayXa.

OHeprus TOIUIMBA. Y IeJbHas TEIJI0Ta CTOPAHUS.

[Tpunnuner pabotel TeruioBbix aBuratenei KIIJ[ TemmoBoro asuratens. TermmoBbie
JIBUTATEIH U 3aLIUTa OKPYKaroUIed Cpeibl.

3aKOH COXpaHEHUs U MPEBPAILEHUs SHEPTUH B TEIUIOBBIX MPOLECcCaXx.

Hemoncmpavyuu.

Hab6nronenne 6poyHOBCKOTO JBUKEHUS.

Hab6mronenue nuddysuu.

Hab6nronenue siBneHnii cMauyMBaHUS U KaTUJUIAPHBIX SBJICHUM.

Habmtoienue TemnoBoro pacuvpeHus Ted.

V3MmeHeHre AaBlieHus Ta3a Mpu U3MEHEHUHN 00bEMa U HarpeBaHUH UITU OXJIAXKICHUU.
[IpaBuna n3MepeHus TeMiepaTypsl.

Buns! Teruionepenaun.

X NN A DD =

OxJaxJieHne Tpu COBEPIICHUN PaOOTHI.

9. HarpeBanue npu coBepiieHnr padOThl BHEIIHUMHU CHIIAMHU.

10. CpaBHeHME TEMIOEMKOCTEHN pa3IMYHbBIX BELIECTB.

11. HaGmromenue KUIIeHUs..

12. HabmoaeHre NOoCTOSIHCTBA TeMIIepaTyphl PH MJIaBICHUH.

13. Mopenu TEeIIOBBIX ABUTATEIIEH.

Jlabopamopuvie pabomul u onvimel.

1. OmpIThI 10 OOHAPYKEHUIO AEUCTBUS CHUI MOJICKYJIIPHOTO MPHUTSKEHHUS.

2. OmnbITHI 0 BBIPAIIMBAHUIO KPUCTAJJIOB IOBAPEHHOMN COJIM MJIK caxapa.

3. OnbITHI IO HAOIIOACHUIO TETIIIOBOTO PACIIMPEHHS Ta30B, KHUIKOCTEH M TBEPIIBIX TEJ.



4. OmnpeneneHue NaBJICHUs BO3AyXa B OAJUTOHE IIMPHUIIA.

5. OmbIThl, IEMOHCTPUPYIOIINE 3aBHCUMOCTh IaBJICHUS BO3AyXa OT ero oObéMa U
HarpeBaHus WIN OXJIaKICHUS.

6. IlpoBepka THUIOTE3bl JMHEHHOW 3aBUCHUMOCTH JJIMHBI CTOJIOMKA JKHUJAKOCTU B
TEPMOMETPHUUYECKON TPYyOKE OT TEeMIIEPATYyPHI.

7. HabmroneHue n3MeHeHMs BHYTPEHHEW SHEpruu Teja B pe3ysbTaTe TeIlvlonepenadd U

paboThI BHELIHUX CHIL.

8. HccnenoBanue sBICHUS TEIIO0OMEHA PU CMELIMBAHUY XOJOJHON U ropsiueii BOJbI.

9. OrmpeneneHne KOJIMYECTBA TEIUIOTHI, IOJIY4YEHHOIO BOJOW MpH TEIIOOOMEHEe ¢

HarpeThiM METAIIMYECKUM LIUJIUHAPOM.

10. Onpenenenue yaenbHON TEMIIOEMKOCTH BELIECTBA.

11. UccnenoBanue npouecca uCnapeHus.

12. Onpenenenue OTHOCUTEIbHON BIQXKHOCTH BO3/1yXa.

13. Onpenenenue yaelbHON TEMIOTHI IUIABJICHUS JIb/IA.

Pazgen 7. diekTpuyeckne 1 MAarHUTHbIE SIBJICHUS.

Onextpuzanus Ten. JlBa poja 3J€KTpUYECKUX 3apsioB. B3zaumogeilicTBue 3apspKeHHBIX
tes. 3akoH KyioHa (3aBUCHMMOCTb CHJIBI B3aUMOJEHCTBHS 3apsDKEHHBIX TNl OT BEJIMYMHBI
3apsAJI0B U PaCCTOSTHUSL MEXY TEIaMH).

Onekrpuueckoe nose. Hanpsx€HHOCTh 3nekTpuueckoro nosst. IlpuHnun cynepno3unuu
AIIEKTPUYECKHUX I0JIeN (Ha KAUECTBEHHOM YPOBHE).

Hocurenu snexkTpuyeckux 3apsiioB. DJIEeMEHTApHBIM 3iekTpuueckuil 3apsan. CtpoeHue
atoma. [IpoBOTHUKY M TUAIIEKTPUKU. 3aKOH COXPAHEHUs 3JIEKTPUUECKOro 3apsaa.

ONeKTpUYecKUil TOK. YCJOBUS CYIIECTBOBAHUS BIIEKTpUYECKOro Toka. Mcrounuku
IOCTOSIHHOTO TOKa. JIeHCTBHSI 3JIEKTPUUYECKOr0 TOKa (TEIUIOBOE, XUMHYECKOE, MAarHUTHOE).
DNEeKTpUYECKU TOK B )KUIKOCTAX U ra3ax.

Onextpuueckasd unenb. Cuna Toka. OnekTpuueckoe HampsbkeHue. ConpoTHBIIEHHE
IPOBOJAHMKA. YJIEIbHOE CONPOTUBJIEHHE BemecTBa. 3akoH Owma I ydacTka LEMu.
[TocnenoBarenbHOE U MapaiebHOE COEMHEHHE TPOBOJHUKOB.

Pabota 1 MoIIHOCTH 35IeKTpUUECKOro Toka. 3akoH Jlxoyns—JleHna. DnekTpudeckue Henu
U TIOTPEOUTENH 3IEKTPUUIECKOM s3Hepruu B ObITy. KopoTkoe 3ambikaHMe.

[TocTrosiHHBIE MarHMTHL. B3ammojeicTBHe MOCTOSHHBIX MAarHMTOB. MarHuTHOE IOJIE.
MaruuTtHoe none 3eMiId ¥ €0 3Ha4eHue A ku3HU Ha 3emute. OnbIT Opcrena. MarHuTHoe nosue
IIEKTPUYECKOr0 TOKa. [I[puMeHEHNe ANEKTPOMAarHuToB B TeXHUKE. /IeficTBE MarHUTHOTO MOJISA
Ha IPOBOJHUK C TOKOM. OJEKTPOABHUIaTelb IOCTOSHHOTO ToOKa. Mcmosb3oBaHue
AIIEKTPO/IBUraTelIel B TEXHUYECKUX YCTPOICTBaX U Ha TPAHCIOPTE.

Onpitel  @apages. SIBneHue  anekTpomMarHuTHoOM  uwHAykuuu. IlpaBuimo  JleHna.
Onektporedeparop. CrocoObl TOJYYEHHS JJIEKTPUUYECKOW DHEPruu. ODIEKTPOCTAHIIMU Ha
BO300HOBJISIEMBIX UICTOYHHKAX SHEPTHH.

Hemoncmpayuu.

1. Dnexrpusanus Te.

2. JlBa pona 3IEKTPUYECKUX 3apsi0B U B3aUMOJIEHCTBUE 3apSKEHHBIX TEIl.
3. YcTpolcTBO M JEHCTBUE IIEKTPOCKONA.

4. DnekTpocTaTU4ecKast MHIYKIHS.

5. 3aKOH COXpaHEHUS AIEKTPUUYECKUX 3apsAIO0B.
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10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

[IpOBOTHUKY U TUATEKTPUKH.

MogenupoBaHue CUIIOBBIX JTMHUHI 3JIEKTPUUECKOTO MOJIA.

W CTOYHHKH MOCTOSHHOTO TOKA.

JIeficTBHS DIIEKTPUYECKOTO TOKA.

DJIEKTPUUECKHUI TOK B )KUJIKOCTH.

I"a30BbIii pazps.

N3MepeHne cuiibl TOKa aMIIEpMETPOM.

N3MepeHne 351eKTpUYecKoro Halps>KeHUs: BOJIbTMETPOM.

Peocrar u mara3uH COpOTUBJICHUMN.

BzauMmoeiicTBHe MOCTOSHHBIX MAarHUTOB.

MopenupoBaHre HEBO3MOKHOCTHU pa3/IeieHUs MOJ0COB MarHUTA.
MopenupoBaHue MarHUTHBIX MOJIEH MOCTOSTHHBIX MarHUTOB.
OmneiT OpcTena.

MaruutHoe 1noJie Toka. IJIEeKTPOMArHuT.

JlelicTBME€ MAarHUTHOTO TOJIS1 HAa MPOBOJHUK C TOKOM.
DJIEKTPOABUTATENb IOCTOSHHOTO TOKA.

HccnenoBanue siBJICHUS 3JIEKTPOMATHUTHON MHAYKIUH.

Onbitel @apages.

3aBUCHUMOCTD HaIpaBJICHUS UHIAYKIIMOHHOTO TOKA OT YCJIOBUM €r0 BO3SHUKHOBEHHS.
DIIEKTPOreHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopuusie padbomot u onvimol.

SN

10.
11.
12.

13.
14.
15.

16.
17.

OnbITh! 10 HAOIIOAEHUIO 3JEKTPU3ALUH TeJI HHAYKIUEH U IPU CONPUKOCHOBEHHH.
HccnenoBanue AeWCTBUS 3JEKTPUUYECKOTO M0JI HA TPOBOJAHUKU U TUJICKTPUKH.
C6opka u mpoBepka paboThl MEKTPUUECKON LIEIH MOCTOSIHHOTO TOKa.
W3mMepeHue U peryampoBaHue CUIIbl TOKA.
W3mepenue U peryinpoBaHye HalPsHKEHHUS.
HccnenoBaHue 3aBUCUMOCTH CUIIBI TOKA, UIYIIETO YE€pe3 PE3UCTOP, OT COPOTUBICHHUS
pe3ucTopa U HanpsHKEHHsI Ha PE3UCTOpeE.
OHLITBI, ACMOHCTpHUPYIOOIUC 3aBUCUMOCTB QJICKTPHUICCKOIro COITPOTUBJICHHUA
MPOBOJAHMKA OT €r0 JIUTMHBI, IUIOIAN MONEPEYHOT0 CEYEHHs U MaTepuara.
ITpoBepka mnpaBwiia CIIOXKEHHS HANPSHKEHUM INPU IOCIEN0BAaTEIBHOM COECIUHEHUU
JIByX PE3UCTOPOB.
[TpoBepka npaBuiIa AJIsl CUIIBI TOKA IIPH NTapaAJIJIEIbBHOM COEAMHEHUH PE3UCTOPOB.
Onpenenenue paboOThI AIEKTPUUYECKOTO TOKA, UIYIIETO Yepe3 PE3UCTOpP.
OmnpeneneHre MOIIHOCTH 3JEKTPUUYECKOTO TOKA, BBIIEISIEMON Ha PE3UCTOPE.
HccnenoBanue 3aBUCUMOCTH CUJIbI TOKA, WAYIIETO Yepe3 JaMIOYKy, OT HalpsHKEHUS
Ha Heu.
Onpenenenne KII/] narpesarens.
HccnenoBanre MarHUTHOTO B3aUMOJEUCTBHSI IOCTOSIHHBIX MarHUTOB.
W3yueHre MarHUTHOTO TOJS IOCTOSIHHBIX MAarHUTOB NpU HUX OOBEIUHEHHUU U
pas3ieIcHUN.
HccnenoBanue JeNCTBUS 3JIEKTPUUECKOIO TOKA HA MATHUTHYIO CTPEJIKY.
OHLITBI, ACMOHCTPHUPYIOIIUE 3aBUCUMOCTDb CHUJIbI BSaHMOHeﬁCTBHﬂ KaTylikKu ¢ TOKOM U
MardfuTa OT CHUJIbI TOKa W HAITPaBJICHWA TOKa B KaTYyIIKE.
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18. N3ydyeHue neicTBUs MArHUTHOTO TOJISl HAa MPOBOJHUK C TOKOM.

19. KonctpyupoBanue u u3y4eHue padoThl AJIEKTPOABUTaATEs.

20. Uzmepenune KIIJ] anekTpoaBUraTesibHON YCTaHOBKH.

21. OnbITEl MO HCCIEIOBAaHUIO SIBJIEHUS 3JIEKTPOMArHUTHOW HHIYKIMM: HMCCIEA0BaHUE
M3MEHEHUH 3HAYEeHMsI U HAIIPaBJIECHUS MHAYKIIMOHHOI'O TOKa.

9 KJIACC

Pa3zgen 8. Mexannueckue siBJICHHUSA.

Mexanudeckoe aBukeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTEIBHOCTh
MEXaHUYECKOrO JBH)KEHHs. PaBHOMEpHOE IpsMoOIMHENHOE nABMXKeHHE. HepaBHOMepHOe
npsiMOJMHENHOe aBM>keHHe. CpenHssi U MIHOBEHHAs CKOpPOCTh Tejla IPU HEPAaBHOMEPHOM
JBU>KEHUU.

Yckopenne. PaBHOyckopeHHOE TpsMOTHHEHOE ABMKeHne. CBoOoaHOE nageHue. OnbIThI
[Nanunes.

PaBHOMepHOE nBIXKEHUE MO OKpy)HOCTU. [lepuon m uvactora oOpamenus. Jluneitnas u
YIJI0Basi CKOPOCTH. LIEeHTpOCTpEMUTENBHOE YCKOPEHHE.

ITepBoiit 3akoH HeroToHa. Bropo#i 3akoH Hptorona. Tpertuii 3akon Hprorona. IlpuHnmn
CYNEPIIO3ULUHU CHUIL.

Cuia ympyroctu. 3akoH ['yka. Cuiia TpeHHs: cujla TPEHUs CKOJIBKEHHsSI, CHJIa TPEHHS
MIOKOSI, IPYTHE BUJIbI TPEHHUS.

Cuna TsDKECTM W 3aKOH BCEMHUPHOTO TATOTCHHUS. YCKOpPEHHE CBOOOIHOTO MaJCHUSI.
JBuwxenue mnnaHer Bokpyr Connua. IlepBas kocmuueckass ckopocts. HeBecomocTs u
neperpy3KHu.

PaBHOBecue maTtepuanbHOi Touku. AOcomoTHO TBEpaOE Teno. PaBHoBecue TBEpIOTO Tena
C 3aKpeIIEHHON OChIO BpauieHuss. MomeHT cuiibl. LleHTp TshkecTu.

Nmnynsc Tena. M3menenune umnynbca. MMnynbe cuiibl. 3aKOH COXPAaHEHHS! HWMITYJbCA.
PeaktuBHOE NBHKEHUE.

Mexannueckast paboTa U MOIIHOCTh. PabGota cui TsbkecTu, ynpyroctd, TpeHus. CBs3b
sHepruu u paboThl. [loTeHuuanpHas SHEprus Tena, MOJHATOrO HaJ MOBEPXHOCTHIO 3EMIIU.
IToTeHumanbpHas 3HEprus ckaroi npyxuHsl. Kunernueckas sHeprus. Teopema 0 KHHETUYECKON
DHEPruM. 3aKOH COXPAHEHUSI MEXaHUYECKON DHEPIHH.

Hemoncmpayuu.

1. HabmroneHne MexaHU4ecKOro JBM)KEHUS Tela OTHOCUTENBHO Pa3HbIX TeJl OTCUETA.

2. CpaBHeHME NyTEW U TPACKTOPUM IBUKEHHS OJHOIO M TOrO XK€ Tela OTHOCHUTEIBHO
pa3HBIX TEJI OTCUYETA.

N3mepenne CKOpOCTH U YCKOPEHUs MPSMOJIMHENHOTO IBUKECHUS.
HccenenoBanue Npu3HaKOB paBHOYCKOPEHHOTO JIBUYKCHMUS.
Habmroienue nBH>KeHus Tella o OKPYKHOCTH.

AN AN

Habmionenne MexaHMuecKuX SBJICHUN, IPOUCXOIAINX B cucTeMe oTcuéra «Tenexkar
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUH OTHOCUTENILHO KaOHHeTa (PU3HKH.

7. 3aBUCHMOCTb YCKOPEHHS TE€JIa OT MACChl Tejla U JIEHCTBYIOIIEH HA HETO CUJIBL.

8. HaOmoneHue paBeHCTBA CHJI IPY B3aUMOJCHCTBUU TeJ.

9. H3meHeHue Beca Tena NpU YCKOPEHHOM JIBH)KEHHH.

10. Ilepenava nMmmynbsca Ipy B3aUMOJEHCTBHAN TEI.
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11.
12.
13.
14.
15.
16.

[IpeoOpazoBanms YHEPTUU TTPU B3aUMOICHCTBUH TEJI.

CoxpaHeHue UMIyJbCa MPU HEYTIPYTOM B3aUMOICHCTBUU.

CoxpaHeHue UMITyJIbCa IPHU A0COIFOTHO YIIPYTOM B3aUMO/ICHCTBUY.

HaburoneHne peakTMBHOTO JBUKEHHUSL.

CoxpaHeHre MEXaHUYECKOM SHEPTUU IPU CBOOOTHOM MaJICHUU.

CoxpaHeHue MeXaHU4YeCKOW YHEPTHH MPU JABHKEHUU TeJla MO/ IeUCTBUEM IIPYKUHBI.

Jlabopamopnwvie pabomot u onvimel.

1.

©

10.

11.

KonctpynpoBanue Tpakta Ui pa3roHa U JaJbHEHIIEr0 PaBHOMEPHOTO JABMXKEHUS
HIapUKa WK TEIEKKH.

Omnpenenenue cpeAHEld CKOPOCTH CKOJBKEHHsS Opycka WM JBM)KEHHUS IIapuKa IO
HAKJIOHHOM INIOCKOCTH.

OnpeneneHne YCKOpEHHs Tela NMPU PaBHOYCKOPEHHOM JBIDKEHHM IO HAKJIOHHOM
TUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTHU OT BPEMEHU MPU PAaBHOYCKOPEHHOM JBM>KEHUU 0e3
HAYaJIbHOM CKOPOCTH.

[IpoBepka THMOTE3bI: €CIM TpPU PABHOYCKOPEHHOM JBI)KCHUU 03 HadaabHOU
CKOPOCTH IIyTH OTHOCSTCS KaK psSA HEYETHBIX YHCEN, TO COOTBETCTBYIOIIHE
IMPOMEIKYTKHU BPpEMCHU OJMHAKOBLI.

HCCHGI{OB&HI/IG 3aBUCUMOCTH CHJIBI TPEHHA CKOJIBKCHHA OT CHJIBI HOPMAJIbHOI'O
JTaBIICHUSL.

Omnpenenenne KodhHUIUEHTA TPESHUS CKOJBKCHHS.

Omnpenenenue KECTKOCTU MPYKUHBIL.

Onpenenenne paOOTHl CUIBI TPEHUS TPU PABHOMEPHOM [BIKEHUHM Tela IO
TOPU30HTALHOM MMOBEPXHOCTH.

Omnpenenenne paboOThl CUJIBI YIPYTOCTH MPU MOIBEME TIpy3a C HCIOJIB30BAHHEM
HEMOABMKHOTO U TMOABHKHOTO OJIOKOB.

N3ydenne 3aKkoHa COXpaHEHUS SHEPTUH.

Pa3zgen 9. Mexannueckue KoJ1e0aHud U BOJIHBI.
Konebarenbnoe nBukenne. OCHOBHBIE XapaKTEPUCTUKH KOJIeOaHMIA: MEpUO, 4acToTa,

aMIMTyna. MarematudecKuil W NpPYKUHHBIA MasTHUKMU. lIpeBpamieHune sHeprum mpu

KoJIe0aTeIbHOM JABHKXCHHMU.
38.TYX8.I-0H_II/IC KOJIeOaHHSI. BLIHY)K,I[GHHBIG kosieOanus. Pe3oHanc. MexaHUYECKUE BOJIHBI.
CBoliicTBa MEXaHUYECKHX BOJIH. HpOI[OJ'ILHBIe " NOIICPCUHBIC BOJIHBI. I[JII/IHa BOJIHBI U CKOPOCTH

eé pacrpoCTpaHCHHUA. MexaHn4ecKre BOJIHEI B TBépI[OM TCIC, CEMCMHUYECKHE BOJIHBI.

3ByK. 'poMKOCTB 3ByKa U BeIcOoTa ToHa. OTpaxkeHue 3Byka. HGpa3ByKk U yIbTpa3ByK.

Hemoncmpayuu.

1. HaOmronenue konebaHuil TeN MO JEHCTBUEM CUJIBI TSKECTU U CHIIbI YIPYTOCTH.
2. HaOmonenue konebaHuii rpy3a Ha HUTU U Ha MPY>KUHE.

3. HaGmioneHue BBIHYX/IEHHBIX KOJeOaHH U pe30HaHCca.

4. PacmpocTpaHeHHe IPOIOJIBHBIX U ONEPEYHBIX BOJIH (HA MOJAETIH).

5. HabmroneHne 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AxycTHyeCcKuil pe30HaHC.

Jlabopamopnwvie padbomot u onvimul.

1.

OrnpezenieHre 4acTOTHl U IEPHO/Ia KOJICOaHN MaTeMaTHIECKOTO MasiTHUKA.
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2. OrmpeneneHne 4aCTOTHl U TIEPHOJIa KOJICOaHU MPYy>KMHHOTO MasiTHUKA.
3. HccnemoBanue 3aBHUCHMOCTH TepHoa KoyieOaHWI MOJBEHICHHOTO K HUTH Tpy3a OT
JUTUHBI HUTH.
4. HccnenoBaHue 3aBHCHMOCTH MEpHOAA KOJEOaHUI MPYKUHHOTO MAasATHHUKA OT MAacChl
rpysa.
5. TlpoBepka He3aBUCHUMOCTU MepHOAa KojeOaHWil Trpy3a, MOABEHIEHHOIO K HUTH, OT
Macchl Tpy3a.
6. OmnbITel, JAEMOHCTPUPYIOIIHME 3aBUCUMOCTh Mepuoaa KOJIEOaHHH MNPYKHUHHOIO
MasiTHUKa OT MaccChl Ipy3a U KECTKOCTH MPY>KUHBI.
7. VI3MepeHue ycKopeHUs: CBOOOTHOTO MaICHUS.
Pa3nen 10. DiieKkTpOMarHuTHOE 1M0J1€ ¥ 3JIEKTPOMATHUTHbIE BOJIHBI.
DONEeKTpOMarHUTHOE INoJie. DJIEKTPOMAarHuTHblE BOJHBI. CBOWCTBA 3JIEKTPOMAarHUTHBIX
BoJIH. [lIkasa 31eKTpOMarHuTHBIX BOJIH. Mcrionb30BaHUE 3JEKTPOMAarHUTHBIX BOJIH AJI1 COTOBOM
CBSI3H.
DJneKTpoMarHuTHas npupoza csera. CKopocTh cBeTa. BolHOBbBIE CBOMCTBA CBETA.
Hemoncmpayuu.
1. CaoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH.
2. BosHOBBIE CBOICTBA CBETA.
Jlabopamopnuvie padbomot u onvimol.
1. V3yueHue cBOMCTB AJIEKTPOMArHUTHBIX BOJIH C IIOMOIIBIO MOOUJILHOTO TEIE(POHA.
Pa3nen 11. CBeToBbIe sIBJICHUS.
JlyueBas monenb cera. Vcrounuku cBera. lIpsMmonuHeliHOe pacmpocTpaHEHHE CBeTa.
3armenust Connua u JIynel. Otpaxenue cBera. [1nockoe 3epkano. 3aKkoH OTpa)KeHUs CBETA.
[Ipenomnienue cBera. 3akoH mpenomiieHus: cBeta. [lonmHoe BHyTpeHHEee OTpaKeHUE CBETa.
Hcnonp30BaHre NOTHOTO BHYTPEHHETO OTPAKEHUS B ONTHYECKUX CBETOBOAX.
Jlunza. Xox nyweit B nuH3e. Ontuueckas cuctema (oToamnmapara, MHKPOCKONA H
Teneckorna. ['1a3 kak ontudeckas cuctema. bin3opykocTs U 1abHO30PKOCTb.
Paznoxenue 6enoro csera B criektp. OnbITel HptoToHa. Clio)keHHEe CIIEKTPATIbHBIX I[BETOB.
Hucnepcus ceera.
Hemoncmpayuu.
[IpsiMonuHEeItHOE pacIpOCTpaHEHUE CBETA.
OTtpaxxeHue cBeTa.
[Tomyuenue n300pakeHUil B TUIOCKOM, BOTHYTOM U BBITTYKIJIOM 3€pKaJiax.
ITpenomiieHue cBera.
OnTHYECKUN CBETOBOI.
Xox nyueil B cobuparoiieil JuH3e.
Xox JIydeil B paccenBaroleH JIMH3E.

X NN A L=

[Tomy4yenue n300paskeHHiA ¢ TOMOIIBIO JTHH3.

9. Tlpunnun aeiictBus (oToarnmapara, MUKPOCKOIIA U TEIECKOTA.

10. Mopensb rinasa.

11. Paznosxenue 6ei0oro cBeTa B CIEKTP.

12. Tlonyuenue 6enoro cBeTa MpH CIOKESHUH CBETA PAa3HBIX IIBETOB.

Jlabopamopnwvie padbomot u onvimol.

1. UccnenoBaHue 3aBUCUMOCTH yTJIa OTPa)KEHUsI CBETOBOTO JIyda OT yTJia MaJeHHs.
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N

M3ydeHne xapaKTepUCTUK NH300paKeHNs ITPEAMETa B INIOCKOM 3epKalle.
I/ICCHGI[OBaHI/IC 3aBUCHUMOCTH YyTJia MPCIOMIICHUS CBCTOBOI'O Jiyda OT yIJla IaJICHUA Ha
TPaHHUILE «BO3yX—CTEKIIO».

[Tony4yenne n300paKeHUH C MOMOIIBIO COOMPAOLICH JTHH3HI.

Ompenenenne pOKYCHOTO PAaCCTOSHUSA M ONTHYECKOM CHIIBI COOMpArOIIeH JTHH3BI.
OIBITHI 110 PA3JI0KEHUIO OETIOT0 CBETA B CIICKTP.

N e

OnbITel O BOCHPHATHIO I[BETa IMPEIMETOB NPU MX HAOIIONEHUM Yepe3 IBETOBbIE
(UITBTPBI.

Pa3zgen 12. KBaHTOBLIC SIBJICHUS.

OmnsiTel Pesepdopaa n mnanerapuas mozaens aroma. Moaens atoma bopa. Mcmyckanue u
IIOTJIOIIEHNE cBeTa aTOMOM. KBaHThI. JInHENHYaThIe CIIEKTPBI.

PagunoaktuBHOCTE. Aunbda, Oera- u ramma-m3nydeHus. CTpOeHHE aTOMHOTO sijipa.
Hyknonnas mogmens aromHoro sigpa. M3oromsl. PamgnoaxtuBHble mpeBpainenus. Ilepuop
II0JIypacnazsa aTOMHBIX sJIEp.

SnepHble peaky. 3aKOHbI COXPAaHEHMsI 3apsJ0BOIO U MAaCCOBOT'O YHMCEI. DHEPIUs CBSA3U
aToMHBIX saep. CBsa3p Macchl U dHepruu. Peakumm cuHTte3a u geneHus suep. Mcrounuku
sHepruu CosHLa U 3BE3 1.

Snepnas sHepreTuka. JIeMcTBUSA paAMOAKTUBHBIX U3JIyYCHUIN Ha )KUBbIE OPTaHU3MBI.

Hemoncmpayuu.

1. CnexTpsl U3Ty4eHUS U MOTJIOUIEHUS.

2. CnekTpsl pa3JIMYHbIX Ta30B.

3. CnekTp Boaopoa.

4. Habmonenue TpekoB B kamepe Buibcona.

5. Paborta cuérunka HOHU3UPYIOIIUX U3ITYYCHUN.

6. Perucrpauus usiydeHus NpUPOAHBIX MUHEPAIOB U IPOLYKTOB.

Jlabopamopuvie pabomol u onvimol.

1. HaGmoneHne CrUTOMIHBIX U JIMHEHYATHIX CIIEKTPOB H3ITyUEHHUS.

2. HWccnepoBaHue TpPEKOB: HM3MEPEHUE SHEPIMM YacTHUILBI O TOPMO3HOMY MYTH (IO

¢dororpadusm).

3. H3mepeHue paanoakTUBHOTO (hOHA.

IToBTOpHTENIBLHO-0000 A0 MOTYTb.

[ToBTOpUTENBEHO-0000IIAOIIMI  MOAYNIb  TNpEeIHAa3HAYeH [UId CHUCTeMaTU3aluu |
0000111eHUs TPEMETHOTO COJIEPKAHMS U OTbITA JIEATETbHOCTH, TPHOOPETEHHOTO MPH U3YyYEHUHU
BCEro Kypca (PM3MKH, a TakKe /sl MOATOTOBKM K OCHOBHOMY IOCYAapCTBEHHOMY 3K3aMEHY I10
¢duzuke U1 00ydaromuxcs, BEIOPABIIKUX 3TOT Y4€OHBIHN NpeaMeT.

[lpy wW3ydYeHWUM JaHHOTO MOJIYJS PEATM3YIOTCS U CHCTEMATH3HPYIOTCS — BUJBI
NEeSITeTbHOCTH, Ha OCHOBE KOTOPBIX oOecneumBaeTcs JOCTIDKEHHE TPEIAMETHBIX U
METaINPEeIMETHBIX TUIAHUPYEMBIX Pe3yJbTaToB OOydeHUs, (OPMHUPYETCS €CTECTBEHHOHAaydHas
IPaMOTHOCTh: OCBOCHHME HAYYHBIX METOJOB HCCIEIOBaHMS SBJICHUNA MNPUPOIBI M TEXHUKH,
OBJIQJICHUE YMEHMSAMHU OOBSICHATh (U3UUECKUE SIBICHUS, MPUMEHSS IOJyuYeHHbIE 3HAHMA,
pelaTh 3aJauu, B TOM YHCJIe KaYeCTBEHHBIE U dKCIIEPUMEHTAIbHBIE.

[TpuHIMNHMAIBHO NESATEIbHOCTHBIM XapakTep JAHHOTO pasJieNia peaqu3yercs 3a cuéT Toro,
YTO 00YJaroNIuecs BHIMOIHSIIOT 33aJJaHNs, B KOTOPBIX MM MPEIaraeTcs:
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Ha OCHOBE IMOJIYYEHHBIX 3HAHHUM pacro3HaBaTh U HAYYHO OOBICHATH (U3HUYECKUE SIBICHUS

B OKPYKarOUIEN TPUPOJE U TOBCEIHEBHOM KU3HU;

HCIIOJI30BAaTh HAYYHBIC MCTO/Ibl MCCJICIOBAHUA (1)I/I3I/I‘-ICCKI/IX HBHGHHﬁ, B TOM 4YHCJIC IJIA

IMMPOBCPKHU T'HITOTE3 U MMOJTYUCHUSA TCOPCTUICCKUX BBIBOOOB;

O0BACHATH HAay4YHBIC OCHOBBI Han0oJjee Ba)KHBIX IIOCTI/I)I(GHI/IP'I COBPCMCHHBIX TGXHOHOFI/If/’I,

HarmpuMep, MOTPAKTHYCCKOro HMCIIOJIb30BaHUA PA3JIMYHBIX HCTOYHHMKOB OHEPIrMHM Ha OCHOBEC
3aKOHa MNpEBpAIICHNA U COXPAHCHUSA BCEX U3BECTHBIX BUAOB DOHEPIUH.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

N3yuenne (U3MKKM HA ypOBHE OCHOBHOTO 0OIIEro oOpa3oBaHMsS HANpaBlICHO Ha

JOCTUIKCHUC JIMYHOCTHBIX, MCTAIIPCAMETHLIX U MTPCAMCETHBIX 06pa30BaTeJIBHBIX PE3yJIbTATOB.

B pesynprate wusydyenuss (U3MKM Ha YpPOBHE OCHOBHOIO o00IIero oOpa3oBaHUS Y

06yqa101uer0c51 6y,Z[YT C(i)OpMHpOBaHLI CJICAYIOMIUC JINYHOCTHBIC PE3YJIbTATBI B HAaCTH:

1) naTPHOTHYECKOT0 BOCTIUTAHUS:

- MPOSIBIICHUE UHTEpeca K UCTOPHUH U COBPEMEHHOMY COCTOSHHUIO POCCUICKOMN (Qu3ndeckon
HayKH;

- IGHHOCTHOE OTHOIIIEHUE K JOCTH)KEHUSIM POCCUNCKUX YUEHBIX-(PUZUKOB;

2) rpa:kKIaHCKOr0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

- TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXKJ€HHUU OOIIECTBEHHO 3HAYMMBIX U ITHUYECKUX
po0JIeM, CBA3aHHBIX C IPAKTHYCCKUM TPUMEHEHHEM JOCTHKCHUH (PH3UKH;

- OCO3HAaHHE BaXXHOCTU MOPAIbHO-3TUYECKUX TTPUHITUIIOB B JACSITEIIBHOCTU YUEHOTO;

3) 3cTeTHYECKOro BOCIIUTAHMS:

- BOCIIPHSITHE ICTCTHUYECKUX KadecTB (PM3MUECKON HAayKd: e€ TapMOHHYHOTO TOCTPOCHUS,
CTPOrOCTH, TOYHOCTH, JTJAKOHUYHOCTH;

4) 1EHHOCTH HAYYHOT0 MO3HAHUA:

- OCO3HAHUE IEHHOCTH (DU3MYECKON HAayKHh KaK MOIIHOTO MHCTPYMEHTAa IMO3HAHHUS MHUPA,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaXKHEHIIEH COCTABIIAIOIIEH KYJIbTYPBI;

- pa3BUTHE HAYYHOM JHO003HATEIHLHOCTH, HHTEPECA K UCCIIEI0BATENBCKON eI TENbHOCTH;

5) popMupoBaHus KYJbTYPbI 310POBbS M IMOLNOHAJIBHOIO 0J1arONMOJTyYHA:

- OCO3HaHWE IIEHHOCTH Oe3omacHOro obpasza KU3HM B COBPEMEHHOM TEXHOJOTHYECKOM
MHpE, BaXXHOCTH TIpaBUJ OE30MacHOTO TOBEIEHUS Ha TPAHCIOPTEe, Ha JOporax, c
ANEKTPUYECKUM U TETIJIOBBIM O0OPYIOBAaHUEM B IOMAIIHUX YCIOBUSX;

- ¢c(hOpMUPOBAHHOCTh HaBbIKa peIeKCHU, TPU3HAHKUE CBOETO MpaBa Ha OIIMOKY U TaKOTO
JKe TIpaBa y IPYyroro 4eioBeKa;

6) Tpya10BOr0 BOCIMTAHMSA:

- aKTUBHOE YYacTHE€ B PEIICHHH MPAKTUYECKUX 3a7ad (B paMKax CeMbH, 00pa3oBaTeIbHON
OpraHu3aluM, TOpoJa, Kpas) TEXHOJOTMYECKOM U COUUaIbHOM HANpaBIEHHOCTH,
TpeOYIOMHX B TOM YHCIIe U (PU3NICCKUX 3HAHUIA,

- HHTEpeC K MPAKTUYECKOMY H3yUeHUI0 podeccuit, CBsI3aHHBIX C PU3UKOM;

7) 3K0JI0rM4eCKOr0 BOCIIMTAHMS:
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® - OpHEHTAlMs Ha NpPUMEHEHHE (U3NYECKMX 3HAHUM s pelleHus 3anad B 001acTH
OKpY)KaloIIel Cpenpl, TUIAHUPOBAHHUS MOCTYIKOB M OICHKH MX BO3MOXKHBIX IOCIIEICTBHUIM
IUISL OKpY’KaroIeil cpespl;

® - OCO3HaHHE INI00AIBLHOTO XapaKTepa 3KOJIOTUUECKUX MPOOJIeM U ITyTel UX pelLIeHus;

e 8) ajanTanuu K U3MEHSIIOIMMCS YCJIOBHAM COLMAIbHOI M NPUPOIHON cpelbl:

¢ - m1OTPeOHOCTP BO B3aWMOJCHUCTBMM NpPU BBINOJIHEHHHM WCCICIOBAaHUH U IPOEKTOB
¢u3nvecKoil HarPaBICHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSAM APYTHX;

® - [IOBBIIICHUE YPOBHS CBOCH KOMIICTEHTHOCTHU Yepe3 MPAKTHUYECKYIO JCATEIEHOCTD;

e - TOTPeOHOCTh B ()OPMHPOBAHMM HOBBIX 3HAHUH, B TOM 4YHcCIe (OPMYIHPOBATH HJIEH,
MOHSTHS, TUIIOTE3bI 0 (PU3NYIECKUX OOBEKTaxX U SBICHUSIX;

® - OCO3HaHUE JePUIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00J1aCTH (DU3UKH;

® - JUIAHMPOBAHHE CBOETO PA3BUTHS B MPUOOPETEHUH HOBBIX (pU3NYECKUX 3HAHUH;

® - CTpPEMJICHHME aHAJIM3UPOBATh M BBIBIATH B3aUMOCBSI3H IPHPOIBI, OOIIECTBA M SIKOHOMHKH,
B TOM YHCJIE C UCTIOJIb30BaHNEM (pU3NYECKUX 3HAHUM;

® - OICHKA CBOMX JCHCTBUU C y4€TOM BIMSHHS Ha OKPYXAIOIIYIO CPENy, BO3MOXKHBIX
r7100aIbHBIX TTOCIIEICTBHH.

METAINPEAMETHBIE PE3YJIBTATHI

B pesymbraTe oOcBOeHHMsS TporpaMMbl 1O (U3UKE HAa YPOBHE OCHOBHOTO OOIIEro
oOpazoBanusi y oOyuatomierocs OyayT cGOPMHUPOBaHBI MeTanpeaMeTHbIe pe3yJbTaThl,
BKJIIOUAIOLIME TI03HABATEJbHbIE YHHUBEpCaJbHbIE Y4eOHbIE JEHCTBUS, KOMMYHHMKATHUBHBIE
YHUBEpCaJIbHblE YUeOHbIE IeHCTBUS, PETYIATUBHbBIE YHUBEPCATIbHbIC YUeOHbIE IEHCTBHUS.

Ilo3naBaTebHBIE YHHBePCAIbHbIE YUeOHbIE 1eHCTBUSA
ba3oBble JJoruueckne aeicTBus:
® BBIBIATH U XapaKTEPU30BATh CYIIECTBEHHbIE IPU3HAKU OOBEKTOB (SIBJICHUH);
® YCTaHaBJIMBATh CYIIECTBEHHBINH MPU3HAK KJIacCU(DUKAIIMK, OCHOBAHUS JIsI 000O0IICHUS
Y CPAaBHEHUS,
® BBIBIATH 3aKOHOMEPHOCTH M MPOTHBOPEUUS B pacCMaTpUBAEMbIX (akTaxX, JaHHBIX U
HAOJIOZICHUSX, OTHOCSIINXCS K (PU3UYECKUM SIBIICHUSIM;
® BBIBIATH NMPUYUHHO-CIEACTBEHHBIE CBS3M MPU HU3YyYCHHH (UBNYECKUX SBICHUN U
HpOHeCCOB, JcJIaTb BBIBOABI C HCIIOJB30BAHUECM JIGI[yI(TI/IBHI)IX U HWHIAYKTUBHBIX
YMOSaKHIOquHﬁ, BBIABUTATh TUIIOTE3bI O B3ANMOCBA3AX (1)I/IBI/I‘~IGCKI/IX BCJIMYHH,
® CaMOCTOSATENbHO BBIOMpaTh CMOCO0 pemieHUs Yy4eOHOH  (u3nMdeckoil 3amadyu
(cpaBHEHHE HECKOJBKUX BapUAaHTOB peEIICHUs, BBIOOpP HauOoyiee MOAXOMISIIETO C
y4ETOM CaMOCTOATEIbHO BbIIETICHHBIX KPUTEPHUEB).
Ba3oBble ucciaenoBaTelbCKue AeiicTBUS:
® HCIOJIb30BAaTh BOIPOCHI KAK MCCIEA0BATENBLCKUIA HHCTPYMEHT MO3HAHUS;
® [IPOBOAUTH IO CAMOCTOSITEIBHO COCTaBJIICHHOMY IUIAHY OIIBIT, HECIIOXHBIN
bu3HYECKU IKCIEPUMEHT, HEOOIBIIIOE UCCIIeIOBAaHNE (PU3NIECKOTO SIBIICHUS;
® OIEHUBaTh Ha NPUMEHHUMOCTb U JIOCTOBEPHOCTh MH(GOPMAIUIO, MOIYYEHHYIO B XOJ€
HCCIIEIOBAHUS UJIU DKCIIEPUMEHTA;
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CaMOCTOSITENIbHO  ()OpMYJIMpOBaTh  OOOOIIEHHS M BBIBOABI IO  pe3yibTaTaM
IPOBEIEHHOTO HAOIIOACHUS, OTIBITa, UCCIECJOBAHMS;

IPOTHO3UPOBATH BO3MOXKHOE JalIbHEHIIee pa3BuTHE (PU3NUECKUX MPOIECCOB, a TAKKE
BBIJIBUTATh MPEANOI0KEHHS 00 UX Pa3BUTUH B HOBBIX YCJIOBHUSX M KOHTEKCTAX.

Pa6Gora ¢ undopmaunmeii:

NPUMEHSTHh Pa3jIMYHble METOJbl, MHCTPYMEHTHI M 3allpOChl MpPHU IMOHMCKE U OTOOpe
UH(POPMALIUY WU TaHHBIX C YIETOM MPEIOKEHHON yueOHOM (hpu3ndecKoi 3a1a4u;
aHAM3UPOBaTh, CUCTEMATH3MPOBATh M WHTEPIPETHPOBATH MH(POPMALHUIO PA3TUIHBIX
BUJOB U (pOPM IPEICTABICHHUS;

CaMOCTOSATENIFHO BBIOMpATh ONTHMAaNbHYIO (opMmy mpenacraBieHus HHGopManuu u
WUTIOCTPUPOBATh pEIIaeMbIe 3a/laud HECJIOXHBIMH CXEMaMH, JuarpaMMaMiu, WHOU
rpaduKoif 1 UX KOMOMHAIIHSIMH.

KOMMyHHKaTHBHbIe YHuBEpPCAaJIbHLIC yqeﬁnble JelcTBUA:

B XoJe OOCyXIeHHs Y4eOHOTO Marepuana, pe3ylbTaToB JabopaToOpHBIX padboT u
MIPOEKTOB 3a7[aBaTh BOMPOCHI MO CYIIECTBY 0OCYK/1aéMOM TeMbl U BBICKA3bIBATh UJICH,
HalleJIeHHbIE Ha PELICHUE 3aa4ul U MOepKaHue 01aroKenaTeIbHOCTH OOIeHNS;
CONOCTABIATH CBOM CYXJAEHHS C CYXKACHHSIMHU JPYrMX YYacCTHHKOB JHAaJora,
OOHapY>KUBATh PA3IMYME U CXOJICTBO O3HIINH;

BBIPAXKAaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MMMCHbMEHHBIX TEKCTaX;

HY6J'II/I‘-IHO MNpeaACTaBIATH PE3YIbTAThI BBIITOJIHEHHOI'O (I)I/I3I/I‘-ICCKOFO OIIbITa
(9KCIIEpHMEHTa, HCCIICIOBAHUS, IPOCKTA);

INOHUMAaTb W HCIIOJb30BAaTh IMPECHUMYLICCTBA KOMaHIIHOﬁ u HHI[HBHZIyaJILHDfI pa6OTI)I
IPU PEIICHUU KOHKPETHOH (hr3nveckoil mpooiemsl,

MNpUHHUMAThL 1IN COBMECTHOM ACATCIIbHOCTH, OPraHU30BLIBATH HeﬁCTBHﬂ no eé
JOCTHXKEHUIO: PACIpesesIiTh PO, 00CYXKIaTh MPOIECCH U Pe3yIbTaThl COBMECTHOU
paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIFOJIEH;

BBITTOJIHATH CBOIO YacTh Pa0OTHI, JOCTHTas KAa4eCTBEHHOTO pe3yJbTara MO CBOEMY
HaIpaBJICHHUIO U KOOPJAUHHPYS CBOU HeﬁCTBHﬂ C APYIMH YWICHAMU KOMAaHbI;
OLICHMBATh KaueCTBO CBOEr0 BKJIaJAa B OOMMI MPOAYKT MO KPUTEPUsIM,
CaMOCTOSITENIbHO C(HOPMYJIUPOBAHHBIM YUYACTHUKAMH B3aHMOICHCTBHS.

PerJIHTI/IBHLIe YHUBEPCAJTBHBLIC yqeﬁm,le JelcTBUSA

Camoopranuzanus:

BBISBJISITH IPOOJIEMBI B )KU3HEHHBIX U YYEOHBIX CUTYyalUsIX, TPEOYIOIMX JUIsl PeIIEeHUS
bu3nyecKuX 3HaAHMI;

OpUEHTUPOBATHCSA B Pa3IMUHBIX MOAXOAAX MNPUHATHS peIIeHUN (MHIUBUAYAIbHOE,
MPUHSTHE PELIEHUs B TPYIIE, MPUHATUE PELICHUH IPYIIon);

CaMOCTOSITENIFHO COCTAaBJIATH AJTOPUTM peIIeHUs (PU3MUECKOW 3aaudl WM IUIaHa
UCCIIIOBAaHMUs C Y4ETOM MMEIOLIMXCS PECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHUPOBATh IIPEIIaraéMble BAPUAHTHI PEIICHUN;

JienaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJJIEKT:
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JIaBaTh aJIEKBATHYIO OLICHKY CUTYallUH U MpeJyiarath MiaH e€ H3MEHEHUS;

OOBSCHATh TPHUYMHBI JIOCTHDKEHUS (HEAOCTH)KCHHS) pPE3yJIbTaTOB JAESITeIbHOCTH,
JIaBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY;

BHOCHTH KOPPEKTHBBI B JICATEIHHOCTh (B TOM YHCIIC B XOJ BHIMOTHCHHS (HPU3HUECKOTO
UCCIICIOBAaHUS WJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBbCTB, HM3MEHUBIIMXCS
CUTYaIlMH, YCTAHOBJICHHBIX OMIMOOK, BOSHUKIIUX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YNIbTATA LIEJIN U YCIOBUSIM;

CTaBUTH ce0sl HA MECTO APYroro 4yejoBeKa B XOJE CIopa WM JAUCKYCCUU HAa HAYYHYIO
TE€MY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY APYIOro;

npu3HaBaTh CBOE MpaBO Ha OMMOKY MNpU pelmieHud (U3NYECKUX 3a1ad Wid B
YTBEPK/ICHHUSX HA HAy4YHbIE TEMBI M TAKOE K€ IIPaBO JAPYToro.

INPEJIMETHBIE PE3YJIBTATDBI

K xonmy oOyuenust B 7 Kjacce MpeIMETHBIE Pe3yiIbTaThl HA 0a30BOM ypPOBHE JIOJIKHBI

OTpakaTh CHOPMUPOBAHHOCTH Y 00YUAIOIIMXCS YMEHHU:

UCMOJIb30BaTh TMOHATHS: (U3MUECKHE M XUMHYECKHE SBJIEHHs, HaOIIOCHuUE,
OKCIEPUMEHT, MOJEINb, TUIOTE3a, CAMHULBI (PU3MUYECKHX BEIWYHMH, aTOM, MOJICKYII,
arperaTHbIe COCTOSIHMSI BellecTBa (TBEPIOE, JKHUJKOE, ra3000pa3HOE), MEXaHUUYECKOe
JIBIDKEHUE  (paBHOMEpPHOE, HEpPaBHOMEpPHOE,  NPSMOJIMHEHHOE),  TpPaeKTOpus,
paBHOAEHCTBYIOIas cuia, aedopmanus (ynopyras, IUIacTHYECKasl), HEBECOMOCTb,
COOOLIAIOIIUECS COCYIbI;

pasnuyats sBieHus (auddys3us, TeII0BOe IBMKEHHE YaCTUILl BEIECTBA, PABHOMEPHOE
JBID)KEHUE, HEPAaBHOMEPHOE IBIKEHUE, WHEPLHUsS, B3aUMOJICHCTBUE TEJI, PABHOBECHE
TBEPIBIX TEJ C 3aKPEIUIEHHOM OChbIO BpalLeHMs, Iepejada JaBieHUs TBEPIbIMU
TeJIaMU, KUAKOCTSIMH U ra3aMH, aTMOC(EpHOE JaBleHue, JIaBaHue Tell, IPeBpaIleHus
MEXaHUYECKOM SHEprun) 1o OMUCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3MUECKOE SBICHUE;

pacrio3HaBaTh MPOSIBIIEHHE U3yYEHHBIX (PU3MUECKUX SIBICHUH B OKPY)KAIOILEM MHpE, B
TOM 4yHcie (u3nueckue sSBICHHsS B MPHUPOJE: NMPUMEPHl ABWKEHHS C Pa3TUYHBIMU
CKOpPOCTSIMH B >KMBOH W HEXHBOW NpHUpPOJE, JEHCTBUE CHIIBI TPEHUS B NPUPOAE U
TEXHUKE, BIMSHUE aTMOC(EpPHOrO MABIICHWSI Ha XKMBOW OpPTraHU3M, IUIaBaHHE DPHIO,
pBIYard B TeJe YeJOBEKa, NMPH ATOM MEPEeBOIUTH MPAKTUYECKYIO 3a/ady B y4eOHYIO,
BBIJIETISTH CYIIECTBEHHbIE CBONWCTBA (MPU3HAKH) (PU3NUECKUX SBICHUI;

OIHCHIBATh U3YUYEHHBIE CBOMCTBA Tel U (pU3MUECKUE SBJICHUS, UCIOIb3Ys (PU3NUYECKHE
BeJIMYMHBI (Macca, 00BbEM, TUIOTHOCTH BEIIECTBA, BPEMsI, MyTh, CKOPOCTh, CPETHSSA
CKOPOCTb, CHJIa YIPYrOCTH, CUJa TSDKECTH, BEC Tejla, CWia TPEHHs, JaBlieHUE
(TBEpHoOro Tenma, >KMIKOCTH, ra3a), BBITAIKUBAIOLIas CHUJla, MeXaHUYecKas pabora,
MOIITHOCTh, TUIEYO CHJIBI, MOMEHT CHJIBI, KOX(QHUIMEHT IOJIE3HOTO JeHCTBUS
MEXaHU3MOB, KMHETHUYECKasi M MOTEHIHAIbHAsl SHEPTrHsl), IPU OMUCAHUU TPABUIIBHO
TPAaKTOBaTh (PU3MUECKUI1 CMBICI HCIIOJIb3YEMBIX BETUYMH, X 0003HAYCHUS U €MHUIIBI
¢u3MUecCKUX BEIUYMH, HAXOOUTH (DOPMYIBI, CBS3BIBAIOIIME JAaHHYIO (PU3HUECKYIO
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BEJIMYMHY C JIPYTMMH BEJIMYMHAMH, CTPOUTH TpaduKU H3YYEHHBIX 3aBUCHUMOCTEH
(bU3HYECKUX BENYNH;

XapaKTepu30BaTh CBOMCTBa Tel, (U3MYecKHe SBJICHHUS M IPOLECCHl, HCHOJb3Ys
IpaBUJia CIOKEHUsl cuil (BAOJb OJHOM MpsiMoii), 3akoH ['yka, 3akon Ilackans, 3akoH
ApxuMmena, IpaBUJIO paBHOBECHs pblyara (0J0Ka), «30JI0TOE IPaBUIIO» MEXAHUKH,
3aKOH COXpaHEHUs MEXaHWYECKOM DJHEpruu, IpU OSTOM J1aBaTb CIOBECHYIO
(GopMyITHPOBKY 3aKOHA U 3aIMCHIBATh €r0 MATEMATUYECKOE BHIPAKCHHE;

O0BSACHATh (U3UYECKUE SBICHMS, MPOLECChl M CBOWMCTBA TN, B TOM 4YHCIE U B
KOHTEKCTE CUTYyallui MPaKTUKO-OPUEHTHUPOBAHHOIO XapaKTepa: BBIABIATH IPUUUHHO-
CJICZICTBEHHBIE CBSI3U, CTPOUTH 0OBsICHEHNE U3 1—2 JIOTHYECKUX IIaroB ¢ OMOpoit Ha 1—
2 U3y4YEHHBIX CBOWCTBA (PHU3MUECKUX SBJICHUH, (U3MYECKHX 3aKOHA WU
3aKOHOMEPHOCTH;

pemath pacuéTHple 3agayd B -2 1eicTBHA, HWCHONB3ysd 3aKOHBI U (POPMYIIBL,
CBSI3bIBAIOIIME (PU3MYECKHE BEIWYMHBI: HAa OCHOBE aHalM3a YCIOBUS 3aJadu
3aMMCBhIBaTh KPAaTKOE YCIOBUE, MOJCTABIATh (DU3UYECKHE BEIUYUHBI B (POPMYIBI U
MPOBOAMUTH PAcu&Thl, HAXOJUTh CIPABOYHBIC NaHHBbIC, HEOOXOAMMBIC AJS PELICHUS
3a[a4, OLICHUBATh PEATUCTUYHOCTh MOTYYCHHON (PU3UUYECKON BETUUNHBL;
pacmo3HaBaTh NPOOJEMBI, KOTOPbIE MOXHO pPEIIUTh NPU TOMOIIH (PHU3HUECKUX
METO/IOB, B OIIMCAHUM MCCIIEIOBAHUS BBIACIATH IPOBEPSIEMOE IPEANOIOKEHUE
(runotesy), pa3iuyaTh U HWHTEPIPETHPOBATH MONYyYEHHBIH pe3yNbTaT, HAXOJUTh
OIIMOKH B XOJI€ OMBITA, JIeJaTh BHIBOJBI 10 €r0 pe3yIbTaTaM;

IPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBICHUN WM (U3NYECKUX CBOHCTB
Ten: (opMmynaHpoBaTh MPOBEpPAEMbIE MPEANONIOKEHHs, COOUpaTh YCTAaHOBKY W3
MPEJI0KEHHOTO0 000PYA0BaHNUS, 3alUCHIBATH XO/1 ONbITa U (POPMYITHPOBATH BHIBOIBL;
BBITIOJIHATH TPSMBIE U3MEPEHUSI PACCTOSHUS, BPEMEHH, MAcChl Tela, 00b&Ma, CHUIIBI U
TEMIEPATypbl C UCMOJIH30BAaHUEM aHAIOTOBBIX W LU(POBBIX MPUOOPOB, 3aMUCHIBATH
NOKa3aHUs IpUOOPOB C YUETOM 3aJJaHHOM aOCONIOTHOM MOTPELTHOCTH U3MEPEHUH;
MPOBOJIUTH MCCIEAOBAHUE 3aBUCHUMOCTU OJHOU (DU3UYECKON BEIMYMHBI OT JPYTOM C
HCIIOJIb30BaHUEM MPSMBIX U3MEpPEHUH (3aBUCUMOCTH ITyTH PAaBHOMEPHO JBUKYIIETOCS
TeJa OT BPEMEHU JBUKEHUS Tela, CUJIbl TPEHUS CKOJIbKEHHUS OT Beca Tella, KaueCTBa
00pabOTKM TOBEPXHOCTEH Tel M HE3aBUCHUMOCTU CHJIBI TPEHUS OT IUIOLIAau
CONPUKOCHOBEHUS TEJ, CHJIbl YIIPYTOCTH OT YJIJIMHEHUS MPYKUHBI, BHITAJKUBAIOLIEH
CHIBI OT O0BEMa MOTPYKEHHOM YacTHM Tela M OT IUIOTHOCTH JKUIKOCTH, €&
HE3aBUCHMOCTH OT IUIOTHOCTH Tejla, OT TJIyOHMHBI, HA KOTOPYIO IOIPYKEHO Teo,
YCIIOBUM IJIaBaHUS TeJN, YCIOBMM paBHOBECUS pbluara M OJIOKOB), y4yacTBOBaTh B
IUTAHUPOBAaHUM y4e€OHOTO HCCIIEIOBaHMs, COOMpaTh YCTAHOBKY U  BBIIOJHATH
U3MEpEeHUs, cleaysl MpeUIoKEHHOMY IJIaHy, (PUKCUpPOBAaTh pPEe3yNbTaThl MOJYYEHHOM
3aBUCHUMOCTH (PU3UYECKMX BEIMYMH B BUIE MPEAJIOKEHHBIX TaONHIl M TpaduKoB,
JienaTh BBIBOJIBI IO pe3yIbTaTaM UCCIIEI0BAHMS;

MPOBOAUTH KOCBEHHBbIE H3MEpPEHUs (PU3NYECKHX BEIUYUH (TUIOTHOCTH BeIECTBa
JKUJKOCTH W TBEPAOrO TeNa, CWia TPEHHs CKOJIBKEHHWs, [aBIECHUE BO3/1yXa,
BBITAJIKMBAIOIIAsl CUJIa, JEHUCTBYIOLIAs Ha TMOrPYXKEHHOE B KUAKOCTh TEJO,
KO3(QUIMEHT MOJE3HOro AEUCTBUS MPOCTHIX MEXAHW3MOB), CIEeNysl MPESIOKEHHON
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MHCTPYKIUU: TP BBIMOJIHEHUU U3MEPEHUI COOMPATh SKCIIEPUMEHTANIbHYIO YCTAaHOBKY
Y BBIYHCIIATH 3HAYCHUE NCKOMOU BEJIMUUHBIL;

coOnrofarh TMpaBuja TEXHUKUM Oe30mMacHOCTH TMpu  pabore ¢ 1abOpaTOpHBIM
00opyI0BaHNEM;

yKa3bIBaTh MPUHIMIBL JCHCTBUS NPUOOPOB U TEXHUYECKHX YCTPOMCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOLIAIOIINECS COCYIbl, OapOMeTp, phlyar, MOJABHKHBIN U
HEMOJIBUYKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTb;

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS M3YUYEHHBIX NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB C OMOpOM Ha WX OMHCAHUA (B TOM 4HCIE: MOAIIMIHUKUA, YCTPOMCTBO
BOJONIPOBO/A, THUJIPABIMYECKUN IPECC, MAHOMETP, BBICOTOMEp, IMOPIIHEBOW HAcoC,
apeoMeTp), UCHOJB3Ysl 3HaHHUS O CBOMCTBAX (PU3MUECKHUX SIBICHUH U HEOOXOAMMBIE
¢u3nueckre 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOJIUTH TMPUMEPHl (HAXOAUTh HMHPOPMAIMIO O MpUMepax) MPaKTHYECKOTO
UCIIONIb30BaHUsl (DM3UYECKUX 3HAHWM B MOBCEJAHEBHOM JKM3HHM [UIsl OOecredeHus
0e30macHOCTH NIpU OOpalieHuH ¢ OpudopaMH M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHMsI 370pOBbsi M COOJIIOIEHHUS HOPM OSKOJOTMYECKOIO IOBEACHHS B
OKpYKaroIlEeH Cpese;

OCYIIECTBIISAITh OTOOp HMCTOYHMKOB HH(popManuu B VHTepHETe B COOTBETCTBUU C
3a/laHHBIM TIOMCKOBBIM 3alPOCOM, HA OCHOBE MMEIOLMXCSI 3HAHUH U MTyTEM CpaBHEHUS
Pa3IMYHBIX KCTOYHUKOB BBIJACIATH WH(POPMAIIHIO, KOTOPAst SBJISIETCS MPOTHBOPEYHUBON
WJIM MOKET OBITh HEIOCTOBEPHOI;

MCIIOJIb30BaTh MIPU BHIMOTHEHUH YYEOHBIX 3a/laHUl HAYYHO-MOMYJISIPHYIO JIUTEPATypy
(u3NYECKOr0 COJEp)KaHUs, CIPABOUYHbIE MaTepuaybl, pecypchl cetu HHTepHer,
BJaJeTh NpUEMAMU KOHCIEKTHPOBAHUSA TEKCTa, MpeoOpa3zoBaHUs HHPOpPMALUU U3
OJHOM 3HAKOBOW CHCTEMBI B APYTYIO;

CO371aBaTh COOCTBEHHBIE KPAaTKHE MUCHbMEHHBIE M YCTHBIE COOOIIEHUS] HA OCHOBE 2—3
MCTOYHUKOB MHPOpMAIMK (PU3NUIECKOTO COJIEpPKaHUs, B TOM YHCIE MYOJUYHO AeNaTh
KpaTKue COOOIIEHMSI O pe3yibTaTax MPOEKTOB WM YyUeOHBIX HCCIIEIOBaHUM, IPU 3TOM
rPaMOTHO HCIIOJIb30BAaTh HW3YYEHHBI NOHSATUHWHBIM anmapar Kypca (U3HKH,
COIPOBOKAATh BBICTYIIJIEHUE NIPE3EHTALIUENH;

IIPYU BBIIIOJIHEHUU Y4YEOHBIX MPOEKTOB U MCCIEIOBAHUM paclpenensTh 00S3aHHOCTH B
IpyNIe B COOTBETCTBUU C IMOCTABJIIEHHBIMU 3a/1a4aMU, CJIEAUTD 3a BHIIIOJIHEHUEM IUIaHa
NENCTBUI, aJeKBAaTHO OICHMBATh COOCTBEHHBIA BKIAA B JEATEIBHOCTH TPYIIIBL,
BBICTPaNBaTh KOMMYHUKATUBHOE B3aUMOJICHCTBHE, YUUTHIBAs MHEHUE OKPYKaOLIUX.

K xoHny oOyuenust B 8 Kiacce npeaMeTHbIE pe3yibTaThl Ha Ga30BOM YpPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y O0YUAIOIIUXCSl YMEHHUI:

UCIIOJIB30BaTh MOHITHS: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE JBH)KCHHE aTOMOB U
MOJICKYJI, arperaTHble COCTOSIHHS BEUISCTBA, KPHCTAIMUECKHE M aMOp(dHBIC Tela,
HACBHIIICHHBIA W HEHACBIIIICHHBIN 1ap, BIAKHOCTh BO3/yXa, TEMIEpaTypa, BHYTPEHHSISI
DHEPTUsl, TEIJIOBOW JBUTATEIb, JICMEHTAPHBIN AJICKTPHUYCCKUH 3apsi, SIEKTPHUECKOE
I10JIE, HpOBOI[HI/IKI/I nu }II/IE)J'IGKTpI/IKI/I, HOCTO?[HHI)II\/'I BJ'ICKTpI/I'-IeCKI/Iﬁ TOK, MAarHuTHOC
1oJie;
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pa3iauyaTth SIBIEHUA (TEIJIOBOE paCIIMpPEHHE W CXKaTHE, TEIUloNepenada, TENIoBOe
paBHOBECHE, CMadyMBAaHME, KANWUISPHbIE SBJIECHUS, HCIAPEHHUE, KOHJAEHCAlMs,
IUIaBJIeHHE,  KpUcTaum3auus  (OTBepAeBaHME),  KUIEHHME,  TeIulonepenayda
(TEerIoNpOBOJHOCTb, KOHBEKLMSA, W3Iy4YEHHE), DJICKTPU3aLUs Tel, B3aUMOAEHUCTBHE
3apsA0B, ACUCTBHS AJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHME, B3aUMOJIEHCTBUE
MarHuToB, JAEWCTBUE MarHUTHOI'O IOJI HA MPOBOJHUK C TOKOM, 3JE€KTPOMAarHUTHAs
UHAYKLMS) ITI0 ONMCAHUI0O HUX XapaKTepHbIX CBONMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE;

pacrio3HaBaTh MPOSIBIICHHE U3yYCHHBIX (PU3MUECKUX SIBICHUI B OKPY)KAIOILIEM MHpE, B
TOM 4uncie (U3NYECKUE SBICHUS B MPHUPOJE: IOBEPXHOCTHOE HATSDKEHUE U
KallWJUISIPHBIE SIBJIEHUSI B IPUPOAE, KpHUCTaulbl B mpupone, uznydenue ConHua,
3aMep3aHue BOJOEMOB, MOPCKHE OpHU3bl, 00pa3oBaHHME pPOCHI, TyMaHa, MHEs, CHEra,
JJIEKTPUUYECKUE SIBIEHUS B aTMoc(epe, dIIEKTPUYECTBO HKHUBBIX OPraHU3MOB,
MarHuTHOE Mosie 3eMild, Jpel( IOIHCOB, POJIb MArHUTHOIO IOJIA JJS JKU3HU Ha
3emiie, MOJIIPHOE CHSIHME, IIPU 3TOM IE€PEBOAUTH MPAKTUYECKYIO 33]auy B y4eOHYIO,
BBIJICJIATh CYIIECTBEHHbIE CBOICTBA (IPU3HAKN) (PU3HUECKUX SBICHUM;

OIKCBIBATh U3YYEHHBIE CBOICTBA Tel U (pU3MUECKUe SBJIECHUS, UCTIONb3Ys (PU3NUECKUe
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHSS O3HEPrusi, KOJIMYECTBO TEIUIOTHI, YJelIbHas
TEINIOEMKOCTh ~ BEILECTBA, YyJAeJIbHAs TEIUIOTa IUIABJIEHUS, YJelbHas Teliora
napooOpa3oBaHus, yAEIbHAS TEIUIOTa CTOPaHHs TOIUIMBA, KOA(PQHUIMEHT MOJIE3HOTO
JEHCTBUS TEIJIOBOM MAIlMHBI, OTHOCUTEIbHAS BJIAXXHOCTh BO3AYXa, 3JIEKTPUUYECKHI
3apsl, CHUJla TOKA, OJJIEKTPUYECKOE HaIpsDKEHHWE, COINPOTUBIEHUE IPOBOJIHUKA,
yZI€JIbHOE COIPOTUBIICHUE BEIIECTBA, pad0Ta U MOLIHOCTh 3JIEKTPUUECKOTO TOKA), IpU
ONUCAaHUM MPABUIBHO TPAKTOBATH (U3NYECKUH CMBICI HCIOIb3YEeMbIX BEJIUYHUH,
0003HaueHMsI M eUHUIBI (PU3NYECKUX BEIWYHMH, HAXOAUTh (HOPMYJIbI, CBA3BIBAIOIINE
JAHHYIO (U3MYECKYI0O BEJIUYMHY C JPYITMMU BEIMYMHAMHU, CTPOUTH Tpaduku
U3yYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIUYMH;

XapaKTepu30BaTh CBOMCTBa Tei, (PU3MYECKHe SBJICHHUS M MPOLECCHI, HCHOJb3YS
OCHOBHBIE TIOJIOKEHHUS MOJIEKYJIIPHO-KMHETUYECKOM TEOPUM CTPOEHUS BEIIECTBA,
OPUHIUI CYNEPNo3UuIY Mojel (Ha KadyecTBEHHOM YpPOBHE), 3aKOH COXpaHEHUs
3apsfa, 3akoH OMa nis ydacTka nenu, 3akoH J[xoynsa—JleHna, 3akoH COXpaHEHHs
SHEpPruM, MPH 3TOM J1aBaTh CJIOBECHYIO (OPMYJIHMPOBKY 3aKOHA M 3alMChIBaTh €ro
MaTeMaTUYECKOE BbIPAKEHUE;

OOBSICHATh (pr3MYecKHe MpoLEecChl U CBOWCTBA Tel, B TOM 4YHCIE M B KOHTEKCTE
CUTyallul  IPAaKTHUKO-OPUEHTHPOBAHHOIO  XapakTepa:  BBIABIATH  INPUYHUHHO-
CJICICTBEHHBIE CBSI3H, CTPOUTH OOBsICHEHNE U3 1—2 TOTUYECKHX IIaroB ¢ OMopoit Ha 1—
2 W3y4yeHHBIX CBOICTBa (PU3MYECKUX SBJICHUH, (UINYECKUX 3aKOHOB WIIU
3aKOHOMEPHOCTEH;

pewmath pacuéTHble 3aayd B 2-3 JeHCTBHA, HUCHOIB3Ysd 3aKOHBI U (POPMYIIBL,
CBs3bIBaOIIME (U3MUECKHE BEJIMYMHBI: Ha OCHOBE aHalu3a YCJIOBHUA 3aJayuu
3aMUChIBaTh KPAaTKOE YCJIOBUE, BBISBISATh HEIOCTATOK JAHHBIX JJIs PEUICHMs 3a]lauH,
BbIOMpaTh 3aKOHBI U (OPMYJIbl, HEOOXOAUMBIE ISl €€ pellleHus, IPOBOAUTH pacuEThl U
CpaBHUBATh MOJIyYeHHOE 3HaUeHHe (PU3NUECKON BETMUHUHBI C U3BECTHBIMU JAHHBIMU;
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pacrio3HaBaTh TNPOOJIEMBbI, KOTOPBIE MOXXHO pEUIMTh TMPH MOMOIIM (HU3UYECKHUX
METOJIOB,  WCHONB3ysl ~ ONHCAaHWE  WCCIENOBAaHMSA,  BBIICIATH  IPOBEpSIEMOe
IPEAINONIOKEHNE, OLCHUBATh MPAaBWIBHOCTh MOPSIKA IPOBEACHHS HCCICIOBAHMS,
JIeTIaTh BBIBOJIBI;

IPOBOAUTH OMBITHI 110 HAOIIOAECHHUIO (PU3NYECKUX SBICHUH MM (QU3MUECKUX CBOMCTB
Ten (KamwuIsipHBIC SIBICHHS, 3aBUCHMOCTH JABJICHHS BO3[yXa OT €ro o0béMa,
TEMITEpaTypbl, CKOPOCTH ITPOIecca OCTHIBAHUS M HArPEBAaHUS MPH U3IYYEHUH OT L[BETA
U3IyJaome (MOorIomaroniel) MOBEPXHOCTH, CKOPOCTb HCHApeHHst BOABI OT
TCMIICPATYpPbl JKUIAKOCTH W ILIOIIAAU e MOBCPXHOCTHU, OJICKTpU3allUA TCI U
B3aHMOﬂeﬁCTBHe QJICKTPHUYCCKUX 3apAa0B, B3aHMOI[eI>’ICTBHe IIOCTOAHHBIX MAarHuToOB,
BU3yaIn3ald MarHuTHBIX MOJIeH IMOCTOSHHBIX Mar HUTOB, HeﬁCTBHﬂ MAarauTHOTI'O ITIOJIsA
Ha TPOBOJHUK C TOKOM, CBOWCTBA 3JEKTPOMArHUTa, CBOMCTBA 3JIEKTPOIBUTATEIS
IOCTOSTHHOTO TOKa): (opMynupoBaTh IpOBEpSEMbIE IPEANONI0KEHHUS, COOHpaTh
YCTAaHOBKY M3 TPEUIOKCHHOTO O00OpYyJOBaHMS, ONHUCHIBATH XOJ ONBITA U
(bOopMyIHpPOBATH BBHIBOIKI;

BBIIIOJIHATH MPSAMBIE U3MEPEHHsI TEMIIEPATypPbl, OTHOCUTEIBLHOM BIIAJKHOCTH BO31yXa,
CHJIBl TOKA, HANpPSHKCHUS C MCHOJIB30BAaHMEM aHAJIOTOBBIX MPUOOPOB M JaTYMKOB
(GU3MYECKUX BEIWYMH, CPaBHHBATh PE3YJIbTaThl W3MEPEHUH ¢ YUETOM 3aJaHHON
a0COJIOTHOM TOTPENIHOCTH;

IPOBO/IUTH MCCIECJOBAaHHE 3aBHCUMOCTH OIHOHM (PM3MUYECKOI BEIWYMHBI OT APYToil ¢
UCIIOJIb30BAHUEM IPSIMBIX U3MEPEHUH (3aBUCUMOCTH COIPOTHBIICHUSI MPOBOJHUKA OT
€ro JUIMHBI, IUIOMIAAH MOMEPEYHOr0 CEUCHUS U YJEIbHOTO CONPOTHBIICHHS BEIIECTBA
IPOBO/IHUKA, CHJIBI TOKA, UAYLIETO Yepe3 MPOBOIHKK, OT HANPSDKEHHS HA TIPOBOTHUKE,
UCCIICIOBAaHUE IIOCIIEIOBATEIbHOTO W TAapAIICNFHOTO COCJUHEHUH MPOBOJHHUKOB):
IUTAHUPOBATh MCCIIEOBaHMEe, COOMPATh YCTAHOBKY M BBINONHATH U3MEPEHHS, CICIYs
MpeIOKEHHOMY TUIaHy, (PUKCHPOBATh PE3yJabTaThl TOJYYEHHONW 3aBUCHMOCTH B BUJIE
Ta6J'II/III n Fpa(l)I/IKOB, ACJIaTh BBIBOJEI IO PE3YyJIbTaTaM UCCICIOBAHUSA

MMPOBOAWUTE KOCBCHHBIC H3MCPCHUA (1)I/ISI/I‘I€CKI/IX BEINYNH (yneanasl TENJIOEMKOCTh
BEIIECTBA, COMPOTHUBIICHHE MPOBOIHUKA, pad0Ta U MOIIHOCTh AJIEKTPHUYECKOTO TOKA):
IUIAHUPOBATh HM3MEpPEHHs, COOMpaTh OSKCIIEPHUMEHTAIBHYIO YCTaHOBKY, CIEIys
NPEeI0KEHHON MHCTPYKIMH, U BBIYUCIISTh 3HAUEHUE BEJTUUNHBL;

coOnrofarh TMpaBuja TEXHUKUM Oe30MacHOCTH TIpu pabore ¢ J1ab0paTOpHBIM
000pyI0BaHNEM;

XapakTepu3oBaTh MPUHIUMBI JAEHCTBUS H3YYEHHBIX MPHOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOPOM HA WX OMHUCAHHSA (B TOM YHCIIE: CHCTEMa OTOIUIEHUS JOMOB,
TUTPOMETP, MapoBas TypOMHA, aMIIEPMETP, BOJBTMETP, CUETYHUK IIIEKTPUUYECKOU
SHEPruM, OJJIEKTPOOCBETUTENbHbIE NPHUOOPHI, HarpeBaTelbHbIE SJIEKTPONPUOOPHI
(mpuMepBl), SJEKTPUUYECKUE MPEJOXPAHUTEIH, 3JIEKTPOMArHUT, 3JIEKTPOJBUTATENb
MOCTOSIHHOTO TOKAa), HCHOJb3ysd 3HAaHUS O CBOMCTBaX (U3MYECKUX SIBICHUH U
HE00X0/1uMble PU3NUECKHE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPOMCTBA M HM3MEpPUTEIbHBIE MPUOOPHI MO
cXeMaM M CXEMaTHYHBIM PUCYHKaM (KHJIKOCTHBII TepMOMETp, TEPMOC, ICUXPOMETP,
TUTPOMETp, ABUraTelb BHYTPEHHETO CTOpaHMs, DJEKTPOCKOI, PEOCTar), COCTaBIISATh
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CXEMBI 3JIEKTPUUYECKHX LIeNeH ¢ MOCIENOBaTEIbHBIM U MapauIelbHbIM COCIUHEHUEM
AJIEMEHTOB, pa3Inyast yCIOBHbIE 0003HAUEHUS SJIEMEHTOB IEKTPHUCCKUX IETeH;
IOPUBOAUTH TpPHUMEPBl (HAXOAUTh MHGOPMALMIO O MPUMEPax) MNPaKTUYECKOTO
UCIOJIb30BaHUS (PU3MUECKUX 3HAHUH B TIOBCEJAHEBHOW XM3HM A oOecredeHus
0€30MaCHOCTH TpH OOpaIleHuH C NPUOOpPaMU W TEXHUYECKUMH yCTPOIHCTBaMH,
COXpaHEHHsI 3JI0pOBbSI M COOJIOACHUS HOPM SKOJIOTUYECKOTO TIOBEACHUS B
OKpYXKaroIlEeH Cpese;

OCYILECTBIIATh MOMCK HH(pOpManuu (¢uzndyeckoro conepxanus B VHTepHeTe, Ha
OCHOBE HMEIOIINXCSA 3HAHUN M TYTEM CpPaBHEHHS JIOMOJHUTEIBHBIX HCTOYHUKOB
BBIJICNIATE MH(POPMALIMIO, KOTOpasi SBISETCS TNPOTUBOPEYMBON HIM MOXET OBITh
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MPHU BBIOJHEHUU YYeOHBIX 3a/laHUI HAyYHO-IOMYJISAPHYIO JINTEPATypy
($U3MUECKOro Co/Aep)KaHUs, CIPaBOYHBIE MaTepHalbl, pecypchl cetu HHTepHer,
BJaJIeTh NpUEMAMU KOHCHEKTHPOBAHUSA TEKCTa, MpeoOpa3oBaHUs HHPOpPMALUU U3
OJHOM 3HAKOBOW CHCTEMBI B JPYTYIO;

co3/aBaTh COOCTBEHHbIE NHCBMEHHBIE M KpAaTKUE YCTHBIE COOOHIeHHs, 0000mas
UHPOPMALIUIO U3 HECKOJIBKUX HMCTOYHHUKOB (PU3UYECKOTO COJACPIKaHUS, B TOM YHUCIIE
nyOJIMYHO  OPEJCTaBISITh  Pe3yiabTaTbl  MPOEKTHOM WM  UCCIIENOBATEIbCKOM
JeSITeIbHOCTH, MPU 3TOM IPAMOTHO HCIIOJIb30BaTh M3YYEHHbIN NMOHATUMHBIN amnmapar
Kypca (pU3MKH, CONPOBOXKIATh BHICTYINICHHE IPE3CHTALIEH;

OpY BBIIOJHEHUH YYeOHBIX MPOEKTOB W HCCICIOBAHUN (PU3MUECKUX MPOIECCOB
pacmpenensTb 005S3aHHOCTH B TPYIIE B COOTBETCTBUH C IOCTABICHHBIMH 33JauaMH,
CJIIEIUTh 32 BBINOJIHEHHEM IUIaHA JEHCTBUH M KOPPEKTUPOBAaTh €ro, aJeKBaTHO
OLICHMBaTb  COOCTBEHHBIM BKJIaJ B  JIEATEIbHOCTh  TPYIIbI, BBICTPaUBaTh
KOMMYHHKaTHUBHOE B3aMO/IEHCTBHE, IPOSIBIISASL TOTOBHOCTD Pa3peliaTh KOH(IUKTHI.

K KOHIY O6y‘IeHI/I${ B 9 KJjacce MNPEAMCETHBIC PE3YJIbTAThI HA 0a30BOM YPOBHE HOJI’KHBI

oTpaxaTb chOPMHUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHUI:

UCIIOJIb30BaTh IMOHATHS: CHCTEMa OTCU€Ta, MaTepUalbHas TOYKa, TPACKTOpUs,
OTHOCHUTEJIbHOCTh MEXaHMUYECKOTO JBIKEHUS, Nedopmanus (ynpyras, miacTudeckas),
TPEHHE, LEHTPOCTPEMUTENIBHOE YCKOPEHHE, HEBECOMOCTb M IEPErpy3KH, LEHTP
TSKECTH, aOCOJIIOTHO TBEPAOE TENO, LEHTP TSHKECTU TBEPAOrO Tela, paBHOBECHE,
MEXaHUYeCKne KojiedaHWsi W  BOJIHBI, 3BYK, MHQpPa3ByK U  YyIbTPa3BYK,
AJIEKTPOMAarHUTHBIE BOJIHBI, LIKaja 3J€KTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U
JAIbHO30PKOCTh, CIIEKTPhl HCIYCKaHUS M TNOIJIOUIeHMs, anbda, Oera- M ramma-
W3ITy4EHUs], U30TOIIBI, SIACpHAs DHEPIETHKA,

pasznuyath SBJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE MNPSMOJIMHEHHOE IBUKEHHE,
PaBHOYCKOPEHHOE NPSIMOJIMHEWHOE ABUKEHHE, CBOOOHOE MaJieHUE Tell, pPABHOMEPHOE
JBUKEHHE 110 OKDPYKHOCTH, B3aUMOJICHCTBUE TE€J, PEAKTUBHOE JIBUKEHUE,
KoJiebaTenbHOe JBM)KEHHE (3aTyXalollue W BBIHYXJAEHHBbIE KoJeOaHHs), PE30HAHC,
BOJIHOBOE€ JBI)KEHHE, OTPaXEHHE 3BYKa, MPSMOJIMHEHHOE PACIPOCTPaHEHHUE,
OTpaXEHHE U MIPEIOMIIEHUE CBETA, IOJTHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JIOKEHUE
0enoro cBera B CIEKTP M CJIOXEHHE CHEKTPaJbHBIX I[BETOB, AMCIIEPCHS CBETa,
€CTECTBEHHAsl PaJUOaKTUBHOCTh, BOZHUKHOBEHUE JMHEMYaTOro CHEKTpa HU3IIy4eHUs)
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[I0 ONHCAaHUI0 UX XaPAKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB, AEMOHCTPHPYIOIIUX
JTaHHOE (hU3UUECKOE SIBIICHUE;

pacrio3HaBaTh MPOsIBIEHHE U3YYEHHBIX (PU3UUYECKUX SBJICHUN B OKpYXarolleM Mupe (B
TOM yHciie (U3NYECKUE SABJICHUS B MPUPOJE: MPUIMBBI U OTIMBBI, ABUKCHHUE IJIAHET
ConHeyHOM cuCTeMBl, PEAKTUBHOE IBUKEHHUE JKUBBIX OPraHU3MOB, BOCIIPUSATUE 3BYKOB
KUBOTHBIMH, 3€MIIETPSICEHHME, CEHCMMUYECKHE BOJIHBI, LIYHAaMH, 3XO, IIBETa Tel,
ONTUYECKUE SBJICHUS B  MPHUPOJAE, OHOJOTHMYECKOe  ACWCTBHE  BHIUMOTIO,
yIAbTPa(UOIETOBOTO U PEHTICHOBCKOTO HW3JIY4YEHHUH, €CTECTBEHHBIN paauOaKTUBHBIN
(GOH, KOCMHMYECKHE JIy4d, pPAaJUOAKTUBHOE M3JIydeHHE MPUPOJHBIX MHUHEPAJIOB,
JieficTBUE palnOAKTUBHBIX U3JIydeHUH Ha OpraHU3M 4elloBeKa), IPU 3TOM NE€PEBOAUTH
IPAaKTUYECKYI0 3aJady B y4eOHYI0, BBIICIATh CYLIECTBEHHBbIE CBOMCTBa (IPU3HAKU)
(bu3nUecKux sBICHUIA;

OIKCBIBATh U3YYEHHBIEC CBOICTBA Tel U (hpU3MUECKHE SBJIECHUS, UCIONb3Ys (PU3NUECKUE
BEJIMYMHBI (CPEAHsIsl U MTHOBEHHAs CKOPOCTb Tesla MPU HEPABHOMEPHOM JBHKEHHH,
YCKOpEHUE, MEPEMEILEHUE, MIyTh, YIJIOBas CKOPOCTb, CHJIa TPEHHs, CUJIA YIPYTOCTH,
CHJIa TSXKECTH, YCKOPEHHE CBOOOJHOIO MaJeHMsI, BEC Tesa, UMIYJbC Tela, UMITYJbC
CHUJIbI, MEXaHUYecKasi padoTa U MOIIHOCTb, NOTEHLUAIbHASI SHEPTUS TENa, NOJHATOrO
HaJl IOBEPXHOCTBIO 3€MJIM, MIOTEHIMAJIbHASL SHEPIUs CKAaTOW NPYKUHBI, KUHETUYECKasi
DHEPTHUs, TOJHAs MEXaHWYecKas HSHEeprus, MepuoJl M 4YacToTa KoJeOaHWH, IUIMHA
BOJIHBI, TPOMKOCTb 3ByKa M BBICOTA TOHA, CKOPOCTb CBETA, [1OKA3aTelb HPEIOMIICHUS
cpezbl), MpU ONUCAHUM MPaBWIBHO TPAKTOBATh (PU3MUECKUI CMBICI HCHOIb3YEMBIX
BEJIMYMH, OOO3HAYEHUS M €IUHHUIBl (PU3NYECKHX BEJIMYMH, HAXOIUTh (HOpMYIIbI,
CBSI3bIBAIOIME JAHHYIO (U3MYECKYIO BEIMYMHY C APYTUMH BEJIWYMHAMH, CTPOUTh
rpaduKy U3y4eHHbIX 3aBUCUMOCTEN (PU3NYECKUX BEJIHYHUH;

XapakTepu3oBaTh CBOMCTBA Tell, (PU3UYECKUE SIBICHUSA U MPOLECCHI, UCIOJb3Ysl 3aKOH
COXPaHEHMs DHEPIMH, 3aKOH BCEMHUPHOIO TATOTEHHs, NMPUHLUI CYNEPHO3ULUN CHII,
IIPUHLIAII OTHOCUTENBHOCTH ["anuiest, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHUs UMITYJIbCA,
3aKOHBl OTPaKEHHsS M IIPEIIOMIICHHS CBETa, 3aKOHBl COXPAaHEHHs 3apsaJ0BOr0 H
MaccoBOI'O YHCEN TMpHU SJAEPHBIX pPEaKIUsIX, MHpH 3TOM JaBaThb CJIOBECHYIO
(GopMyIMPOBKY 3aKOHA U 3aIlIMChIBATh €M0 MaTEMaTHUECKOE BBIPAKEHUE;

OOBSICHATh (hr3MUYEecKHe MpoLEecChl U CBOWCTBA Tel, B TOM 4YHCIE M B KOHTEKCTE
CUTyallul  IpPAaKTHUKO-OPUEHTHPOBAHHOIO  XapakTepa:  BBIABIATH  MPUYHUHHO-
CJICICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHNE U3 2—3 JTIOTUYECKHX IIIaroB ¢ OMOPOil Ha 2—
3 u3y4YeHHBIX CBOWCTBa (U3MUECKUX SBIEHUM, (QU3NYECKUX 3aKOHOB WJIU
3aKOHOMEPHOCTEN;

pemath pacuéTHble 3aJa4M (OMHUPAIOIIUECS Ha CUCTEMY U3 2—3 ypaBHEHUM ), HCTIONb3YsI
3aKOHBI M (OpPMYJbl, CBS3bIBAIOLIME (PU3NYECKUE BEJIMYMHBI: HAa OCHOBE aHaIM3a
yCIIOBUSL 3a/ladydl 3allMChIBaThb KPaTKOE YCJIOBHE, BBISBISATh HEAOCTAIOIINE WU
M30BITOYHBIE JIaHHBIE, BHIOMPATh 3aKOHBI MU (OPMYJbI, HEOOXOJUMBIE Ui PEIICHUs,
IPOBOAMTH PACUETBl U OLEHUBAaTh PEATMCTUYHOCTH IOJIyYEHHOTO 3HA4Y€HUs
(bu3nUeCcKoil BETMUNHBL;

pacno3HaBaTh MPOOJEMbI, KOTOpPblE MOKHO pPEIIUTh MpU TMOMOIIU (PUINUYECKUX
METOJIOB,  MCIIONb3ysd  ONUCAaHWE  MCCIENOBAaHUSA,  BBIICHATH  MPOBEPSIEMOE
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MPENIOJIOKEHNEe, OLIEHWBATh MPAaBUWJIBHOCTh TMOPSAKAa MPOBEIACHUS HCCIEAOBaHUSA,
JIENIaTh BBIBOJIbI, MHTEPIIPETHUPOBATH PE3YIbTAThl HAOIIOACHHUI U OIBITOB;

MIPOBOAMTH OMBITHI MO HAONIONCHUIO (PU3NYECKUX SBJICHUN WM (PU3NYECKUX CBONCTB
Ten (M3ydeHue BTOoporo 3akoHa HploTOHA, 3aKOHA COXpAaHEHUS SHEPTUH, 3aBUCHMOCTh
nepuoa KojieOaHuii MPYKUHHOTO MAITHUKA OT MAacChl Tpy3a U )KECTKOCTU MPYKUHBI U
HE3aBHCUMOCTH OT aMILTUTY/IbI MAJIIX KOJCOAHUMN, MPSIMOIMHEHHOE pacIpOCTpaHEHUE
CBETa, DPa3JIOKEHHE OEJIOr0 CBEeTa B CHEKTpP, M3YyYCHHE CBOMCTB H300pakeHHUs B
IUIOCKOM 3€pKaJle M CBOWCTB HU300paKeHHsI MpeaMera B coOMparoliel JIMH3e,
HAOJIIOJIEHUE CIUIOIIHBIX W JIMHEWYaThIX CIEKTPOB M3IY4YEHHs): CaMOCTOSATEIHHO
coOuparh yCTaHOBKY U3 H30BITOYHOIO HAbOpa 000py0BaHMSI, OMUCHIBATH XOJ OIBITA U
€ro pe3yibTarhbl, POPMYITUPOBATH BHIBOIBI,

MPOBOANTHh TPU HEOOXOAMMOCTH CEPHIO MPSMBIX H3MEPEHUMN, ONpENeNss CpeaHee
3HaYeHHEe u3MepsAeMoil BelnyuHbl ((POKYCHOE pacCTOsIHHE cOOUparoniei JIMH3bI),
000CHOBBIBATH BHIOOP CrIoco0a 3MepeHusl (M3MEPUTEIBHOTO MPUOOopa);

MIPOBOJIMTH HCCIICIOBAaHUE 3aBUCHUMOCTEH (U3NYCCKUX BEIUYHH C HUCIOJIh30BAHUEM
OpsIMBIX  U3MEpPEHU (3aBHCHUMOCTh IYTH OT BPEMEHH IIPH PaBHOYCKOPEHHOM
IBUKEHUH 03 HadajdbHOW CKOPOCTH, IWepuoaa KoyiebaHUil MaTeMaTH4ecKOro
MasiTHUKA OT JUIMHBI HUTH, 3aBUCHUMOCTH yIja OTPaKeHHsI CBETa OT yIjia MaJeHUs U
yria npeJoMIIeHUsl OT yria MaJieHus): IJIaHUPOBATh UCCIIEOBAHHUE, CAMOCTOSATEIHHO
coOuparh yCTaHOBKY, (UKCHpPOBATh pPE3yIbTaThl IOJYYCHHOW 3aBUCUMOCTHU
(U3HYECKUX BEITUYHMH B BUJC TAOMUI] U TpadUKOB, JIENaTh BBIBOJBI MO Pe3yJbTaTam
HCCIIC/IOBAHMS,

MPOBOJANTH KOCBEHHbIE HU3MEpEeHHs (U3UYECKUX BEIMYUH (CpedHsisi CKOPOCTh U
YCKOpEHHUE Tejla MPHU PaBHOYCKOPEHHOM JIBUKCHUH, YCKOPEHHUE CBOOOIHOTO IaJCHHS,
KECTKOCTh TPYKHUHBI, KOXPPUIIMEHT TPEHUS CKOJBXKCHHS, MEXaHW4eckas pabora u
MOIIHOCTh, 4YacTOTa M TEPUOJa KOJeOaHWH MaTeMAaTHYeCKOTO U TPYKHHHOTO
MasTHUKOB, ONTHYECKass cujga coOuparomed JIMH3bI, pPaTUOAKTUBHBIA  (POH):
IUTAHUPOBATh HM3MEPEHUs, COOMPATh SKCIEPUMEHTAIBHYIO) YCTAHOBKY U BBIMOIHSTH
U3MEpEeHUs, Clenysl MPEeAIOKEHHON MHCTPYKIIMH, BBIUUCISTH 3HAUCHUE BEIUMYUHBI U
AQHAIM3UPOBATh TIONYYEHHBIE PE3yNbTaThl € YYETOM 3aJaHHOW TOTPEIIHOCTH
U3MEPEHHUI;

coOnrofaTh TMpaBuja TEXHUKUM O€30MacHOCTH TMpu padore ¢ 1ab0paTOpHBIM
o0opynoBaHuEM;

pa3nuvaTh OCHOBHBIC TPHU3HAKK HM3YyYCHHBIX (DH3UYECKMX MOJENel: MaTephaibHas
TOYKa, aOCOMIOTHO TBEPIOE TENO, TOYEUHBIM HMCTOYHUK CBETa, Jy4, TOHKAs IJIMH3A,
TUTaHeTapHasi MOZIeNb aTOMa, HYKJIOHHAsI MOZIeNTb aTOMHOTO SIApa;

XapaKTepU30BaTh TPUHIUIBI JICHCTBUS W3YYCHHBIX NTPHOOPOB W TEXHUYECCKHX
YCTPOMCTB C OMOPOIl HAa UX OMUCAHUS (B TOM YHUCIE: CIIUOMETP, JaTIYMKHU MOIOKEHUS,
paccTOSHUS U YCKOPEHHUS, PaKeTa, 9X0JI0T, OYKHU, IEPUCKOT, (PoToamnmapar, ONTHIECKUE
CBETOBOJIbI, CIIEKTPOCKOI, JO3UMETp, Kamepa BuiabcoHa), HCMONb3ys 3HAHUS O
CBOICTBaxX (YM3MUECKUX SIBICHUN U HEOOXOAMMBIE GU3NUYECKUE 3aKOHOMEPHOCTH;
HCIIONIb30BATh CXEMbl U CXEMAaTUYHbIC PUCYHKH M3YyYEHHBIX TEXHUYECKUX YCTPOMCTB,
U3MEPUTENbHBIX TMPUOOPOB M TEXHOJOTHYECKHX MPOIECCOB IMPH PEHICHUH Y4eOHO-
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MPAKTUYECKHUX 3a/1ay, ONTUYECKUE CXEMbI JUISl MOCTPOCHUS M300pakeHUN B MIIOCKOM
3epKalie ¥ cOOMparomiei TuH3e;

OPUBOJIUTH TMPUMEPHl (HAXOIUTh HMHPOPMAIMIO O MpUMEpax) MPaKTUYECKOTO
UCIONIb30BaHUsl (M3UYECKUX 3HAHWM B IOBCEAHEBHOM >KM3HHM [UIsl OOecreyeHus
0€30MaCHOCTH TpH OOpaIleHuH C NPUOOpPaMU W TEXHHUYECKUMH YCTPOHCTBaMH,
COXpaHEHHsI 3JI0pOBbSI M COOJIOACHUS HOPM SKOJOTUYECKOTO TIOBEACHUS B
OKpYKarolleH Cpese;

OCYIIECTBIISITh MOUCK uHGopManuu Qundyeckoro cojepxkanuss B HHTepHere,
CaMOCTOSITENIbHO (OPMYJIHMPYsl TOUCKOBBIM 3alpoCc, HAXOMUTHh IYTH OIpEIeICHUs
JIOCTOBEPHOCTH TOJIYUCHHOW WHQPOpMAIMU Ha OCHOBE HWMEIONIMXCA 3HAHUH W
JIOTIOJTHUTEIbHBIX UCTOYHUKOB;

MCIIOJIb30BaTh NIPU BHINOJHEHUH YYEOHBIX 33a[JaHUIl HAYYHO-IOMYJISIPHYIO JIUTEPATYpPy
($U3MUECKOro CoAep)KaHUs, CIPaBOYHBIE MaTepHalbl, pecypchl cetu HHTepHer,
BJAJIeTh NpUEMAMU KOHCHEKTHPOBAHUSA TEKCTa, MpeoOpa3zoBaHUs HHPOpMALMHU U3
OJHOM 3HAKOBOW CHCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHBIE MMUCHMEHHBIE M YCTHBIE COOOIICHHUS HAa OCHOBE MH(POPMALIUU
U3 HECKOJNBKUX HMCTOYHHKOB (PH3MUECKOTO COJACPXKAHMs, MyOIMYHO MPEICTABISATH
pe3ysbTaThl IPOEKTHOM WM MCCIIEN0BAaTENbCKON E€ATEIbHOCTH, TP 3TOM IPaMOTHO
UCIIONIb30BaTh M3YYCHHBIN TOHATUHHBIA ammapar u3y4aemoro pasziena (U3NKd U
COMPOBOXKAATh BBICTYIUICHHE Tpe3eHTalueld ¢ Y4ETOM OCOOCHHOCTEH ayauTOpuu
CBEPCTHUKOB.
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KounuecTBO 4acoB DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB M TeM
Kontpoabubie Ilpaktnueckue (mupposbie)
n/n NMPOrpamMMbI Bcero
padoThI padoThI o0pa3oBaTe/bHbIE
pecypchbl
Pa3nen 1. ®u3uka u eé poJib B NO3HAHMHU OKPY:KAIOLIEr0 MUpa
bubmuoreka [JOK
1.1 0} - 2
M3HEa - Hayka 0 fpupose https://m.edsoo.ru/7t416194
bubmuoreka [JOK
1.2 o 2 1
VISHHCCIHE BETHHAMHET https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAYYHBIN METOM ITIO3HAHUS 2 1 bubmmorexa [IOK
' e A https://m.edsoo.ru/7f416194
Hroro no paszneny 6
Pa3nea 2. [leppoHayabHbIe CBeeHUS] O CTPOEHHUH BelllecTBa
2.1 CtpocHue BelecTBa 1 bubmmorexa [TOK
' P B https://m.edsoo.ru/7f416194
29 JIBrokeHMe W B3aMMOJICMCTBHE  YaCTHII ) | bu6mmoreka [IOK
' BEIIECTBA https://m.edsoo.ru/7f416194
bu6mmorekxa [IOK
2.3 A 2
FRETGTHELS COCTORHIE BEHiettna https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Pasznen 3. /IBuskeHue U B3aUMO/IeiicTBHE TeJl
bu6mmorekxa [IOK
3.1 M 3
CXAMITICCIOT ABIDICHHC https://m.edsoo.ru/7f416194
3.2 HNuepus, Mmacca, IOTHOCTh 4 1 bu6mmoreka [JOK
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https://m.edsoo.ru/7f416194
bubmuoreka [JOK

33 Cuna. Brager orn 14 2 https://m.edsoo.ru/7f416194
Uroro no pazgeny 21
Pa3nen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
41 JaBnenue. Ilepenava naBieHust TBEPABIMU 3 bu6mmoreka [JOK
) TeJaMU, JKHUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
4.2 JlaBieHune *KUIKOCTH 5 Bubmmorexa LIOK
' A https://m.edsoo.ru/7f416194
bubmuoreka [JOK
4. A
3 TMOCpepHOC AaBICHHE 6 https://m.edsoo.ru/7f416194
44 JleficTBUE )KUJIKOCTH U Ta3a Ha MOTrPYKEHHOE 7 3 bubmuoreka [JOK
) B HUX T€JIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nes S. PaGora 1 MOIIHOCTB. DHEpPIus
bu6mmoreka [IOK
.1 P 1
> 400Ta 1 MOIIHOCTS 3 https://m.edsoo.ru/7f416194
bubmuorexa [JOK
32 Hlpoctere MexarH3MEI > ! https://m.edsoo.ru/7f416194
bubmuoreka [JOK
>3 Mexattirieckas oHeprits 4 ! https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 12
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8 KJIACC

KoauyecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3ieioB U TeM
Ne o/m Kontpoabnbie Ilpakrnueckue (uupposbie)
NPOrpamMMbl Bcero
padoThI padoThI o0pa3oBaTe/IbHBIE
pecypcsbl
Pa3nen 1. TenJioBble siBJIEHUSI
L1 C . 7 bu6mmoreka [JOK
. TPOEHUE U CBOWCTBA BEIIECTBA
P B https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
. 5
1.2 Terumoste mporeccet 21 ! https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 28
Pa3nen 2. DiekTpuyeckue 1 MATHUTHBIE SIBJIEHUS
1 DNIEKTpUUECKHUE 3apsiibl. 3apsKEHHbIE Tela 7 | bubnmnoreka [JOK
' U UX B3aUMOJCHCTBHE https://m.edsoo.ru/7f4181ce
bu6nmoreka [JOK
. i i 2 1 7
2.2 [TocTOSTHHBII AMEKTPUIECKUI TOK 0 hitps-//m.cdsoo.ru/7f418 1 ce
bu6mmoreka [IOK
2. M 1 1.5
3 ATHITHBIC ABJCHIA 6 https://m.edsoo.ru/7f4181ce
24 5 4 bubnmnoreka [JOK
. JEKTPOMArHUTHAS WHIYKIIHS
crIpo She https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5
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9 KJIACC

KoanuectBo yacon DJIeKTPOHHbBIE
HaumeHoBaHue pa3ieioB U TeM
Ne o/m Kontpoabnbie Ilpakrnueckue (uupposbie)
NPOrpamMMbl Bcero
padoThI padoThI o0pa3oBaTe/IbHBIE
pecypcsbl
Pa3nen 1. Mexanuveckue siBJIeHUS
L1 MexaHnueckoe ABMKEHHE M CIIOCOOBI €ro 10 | bubnunoreka [JOK
' OITHCaHUs https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.2 B i 20 1 3
SAMOACHCTEIE TeX https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.3 3 10 3
AKOHBL COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pa3nen 2. Mexanuyeckne KoJie0aAHUS U BOJIHBI
bu6nmoreka [JOK
2.1 M 0 7 3
CXAMITCCIHE KOCOaHIA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M .3 8 1 3
CATITICCIIE BOTHBL. IBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Paspnen 3. Di1eKTPOMAarHuTHOE MOJIE U 3JIEKTPOMATHUTHbIE BOJHBI
31 DNIEKTPOMarHUTHOE rnojue u 6 ) bubnmnoreka [JOK
) AJEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 6
Pa3nen 4. CBeToBbIe AAIBJICHUSA
4.1 3aKOHBI paCIpOCTPaHEHHUS CBETA 6 2 bubmuorexa [JOK
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https://m.edsoo.ru/7f41a4a6

bubmuoreka [JOK
4.2 JI 0 6 3
HHSBL I OTTITIECKHE TPHOOPHL https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
4. P 2
3 asnokeHue 0eoro cBera B CIEKTP 3 https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 15
Pa3gen 5. KBanToBble iBJIeHUSA
5.1 Hcnyckanue v morjomnieHue cBeTa aToMoOM 4 1 bubmorexa IOK
’ Y B https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
2 1
> CTpOCHHE ATOMHOIO AApPa 6 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
>3 FAAepHble peakiin ! ! ! https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Paznes 6. [loBTOpuTE1bHO-0000 A0 IM I MOYJIb
6.1 [ToBTOpenue u 00001IeHNE CcoOnEpIKaHUS 9 ) bubnnorexa [JOK
' Kypca ¢pusnku 3a 7-9 kiace https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 3 27
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IHOYPOYHOE IINTAHUPOBAHUE

7 KJIACC
Nen/m | Tema ypoka Koumiecreo 1acos DJ1eKTPoHHbIe HH(POBLIe
Bcero Kontpoabnbie IIpakruyeckme  00pazoBaTebHbIe
padoThI padoThI pecypcbl

1 ®uszuka — Hayka O mpupone. SBieHus |
MIPUPOJIbI

2 Du3nYECKUE SBJICHUS 1

3 Ou3nyeckue BEIMYNHBI U UX U3MEPECHHE 1
Ypok-uccrienoBanue "Uzmepenue

4 TeMIeparypsl IpU IIOMOLIU KUIKOCTHOIO 1 1
TEPMOMETPA U AaTYUKA TEMIEpaTyphl"
Meroasl HayyHOro mno3HaHus. OnucaHue bu6mmoreka [JOK

5 . . 1
(bU3MYECKUX SIBICHUN C TTOMOIIBIO MOJeNei https://m.edsoo.ru/ff09f72a
VYpok-uccnenosanue "lIpoBepka runoressl:

6 JAJIBHOCTh TOJNETA IIAPHKA, IIYHIEHHOIO 1 |
TOPU30HTAJIBHO, TeM OoJblle, YeM OoJblie
BBICOTA ITycKa"

; Crtpoenue BEIIECTBA. OnBbITHI, BuGmiorexa LIOK
JIOKa3bpIBalOIIME  JIUCKPETHOE  CTPOEHHUE 1 hitps://m.edsoo.ru/f09fe0a
BElIECTBA

3 1 bu6mmorexa [IOK
Jlmietiite SaCTHIL BetlecTsa https://m.edsoo.ru/ff0a013e
Ypok-uccienoBanue «OnbIThI o

9 HAOJIOACHUIO  TEIJIOBOTO  PAaCUIMPEHHS 1 1
ra3oB»

10 ArperaTHble COCTOSIHHSI BEILIECTBA 1
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OcobenHocTH arperaTHbIX COCTOSIHUM BOJBI.

11 O6006menue no pasaeny «llepBoHauanbHbIE Bubmiorexa LIOK
https://m.edsoo.ru/ff0a0378
CBEJICHUS O CTPOEHUU BEILIECTBA
Mexanuyeckoe aBuxeHue. PaBHomepHoe u bu6mmoreka [JOK
12
HEpaBHOMEPHOE JIBUKECHHUE https://m.edsoo.ru/ff0a05c6
bubmuoreka [JOK
13 Cropocts. EAMHHLEL CKopoCTH https://m.edsoo.ru/ff0a079¢
14 Pacuer nytu 1 BpeMeHM IBUKECHUS Bubmorexa HOK
https://m.edsoo.ru/ff0a0ae4
15 Nueprus. Macca — Mepa HHEPTHOCTH T Bubmmorexa LIOK
https://m.edsoo.ru/ff0a0c10
16 IInorHocts BemiecTBa. Pacuer Maccel u bubmuoreka [JOK
o0beMa TeJia 1o ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Jlaboparopnas  pabGora  «OmpeneneHue
MJIOTHOCTH TBEPOTO TEJay»
18 Pemenne 3agau mo Teme "IlmOTHOCTH bu6nmoreka [JOK
BemecTna" https://m.edsoo.ru/ff0al23c
19 Cuia KaK XapaKTepUCTHUKa B3aUMOJICHCTBUS
ten. Cuna ynpyroctu. 3akoH ['yka
JlaGopatopHas pabora «M3yuenue
20 3aBUCHUMOCTH pacTsDKeHus (aedopmarun)
MIPY>KUHBI OT MPUITIOKEHHON CHITBD)
21 SIBnenune Tarorenus. Cuia TSHKECTH
CBsa3p MEX CHJION TSKECTH W Maccoi
22 tena. Bec Tﬂe}J;a. Pemenne 3amad mo teme Bubmrorexa LIOK
https://m.edsoo.ru/ff0al778
"Cuina Tskectu"
23 Cuna TsDKECTH Ha JApYrux IUIaHETax. bubmuorexa [JOK
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dusnyeckue XapaKTCPUCTHUKHU IIJIAHET

https://m.edsoo.ru/ff0al1502

bubmuoreka [JOK
24 Hsmepetiie ci. Jluamomerp https://m.edsoo.ru/ff0al8cc
bubmuoreka [JOK
25 Bec rena. Hesecomocts https://m.edsoo.ru/ff0al778
26 Ciio)keHre JBYX CHJI, HaMNpaBJICHHBIX IO bubmuoreka [JOK
OJIHOM IpsiMOil. PaBHOAEHCTBYIOIIAs CUII https://m.edsoo.ru/ff0ala70
7 Pemenue 3a1a4 o TeEME
"PaBHonelicTByrO1mas cui”
Cuina Tpenus u € BuAbl. TpeHue B mpupoe bubnmoreka [JOK
28
Y TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopaTopHas pabora «M3yuyenue
79 3aBHUCHUMOCTH CUJIbl TPEHHS CKOJbKEHHUS OT bubnunoreka [JOK
CUJIBI JaBJICHUS u Xapakrepa https://m.edsoo.ru/ff0alcc8
COTIPUKACAIOIIUXCS TTOBEPXHOCTEH»
30 Pemenue 3a1a4 Ha onpeerIeHue
PaBHOJECUCTBYIOIIEH CUIIBI
Pemenue 3amau mo Ttemam: «Bec Tenay,
31 «I"paduueckoe n300pakeHne CHIT», bubmmorexa LIOK
. https://m.edsoo.ru/ff0alde0
«Cunb», «PaBHOAEHCTBYIOIIAS CHID»)
KounTponbHas paboTta 1o TeMam:
1 «Mexannueckoe  JBIWKEHHE», «Macca,
MJIOTHOCTEY, «Bec Ttemay, «I['padudeckoe
n3o0pakeHue crn, «CUIbDy
HaBnenne. CrnocoObl  yMEHBIICHHUS U bubmuorexa [JOK
33
YBEJIMUYEHUS JaBJICHUS https://m.edsoo.ru/ff0a20a6
34 JlaBrenue ra3za. 3aBUCUMOCTD JIaBJICHUS Ta3a bubmuoreka [JOK

oT 00bEMa, TeMIepaTypsl

https://m.edsoo.ru/ff0a2376
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[lepeqaua nmaBieHust TBEPABIMU TEJAMHU,

bu6mmoreka [JOK

35 KUJKOCTSAMHU U razamu. 3akoH [lackans https://m.edsoo.ru/ff0a25b0
36 JaBiaeHne B >KHJIKOCTH WU Ta3e, BHI3BAHHOE bu6mmoreka [JOK
JNIEUCTBUEM CHUJIBI TSKECTH https://m.edsoo.ru/ff0a2718
37 Pemienne 3amau no Teme «/laBieHue B bubnmoreka [JOK
KUJKOCTH U raze. 3akoH [lackasy https://m.edsoo.ru/ff0a2826
38 CooOmaromuecs cocyabl bubmmorexa [OK
https://m.edsoo.ru/ff0a2970
39 I'mppaBnuueckwuii npecc bubmorexa IOK
https://m.edsoo.ru/ff0a3136
40 Manomerpsl.  IlopmHeBOM  JKMIKOCTHBIN
Hacoc
A1 Atmocdepa 3emau W OpPUYMHBL €€ bubnunoreka [JOK
CYyILIECTBOBAHUS https://m.edsoo.ru/ff0a2b5a
bu6nmoreka [JOK
42 Bec Bo3nyxa. ATmochepHoe 1aBieHne https://m.edsoo.ru/ff0a2bSa
43 N3mepenue atmochepHoro napneHus. Onpit bubnnorexa [JOK
Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCHUMOCTh aTMOC(HEpHOro JaBJICHUS OT bubnmnoreka [JOK
44
BBICOTBI HaJl YPOBHEM MOPsI https://m.edsoo.ru/ff0a2fc4
bapometp-anepou. AtmochepHoe bubmuorexa [JOK
45
JIaBJICHUE Ha Pa3JINYHbBIX BBICOTaX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amau mo teme " ATMocdepHoe
napiieHue"
JleficTBue  KUJOKOCTM W ra3a  Ha Butmorexa LOK
47 MIOTPYKEHHOE B HUX TeNo. ApXuUMeEnoBa

cHhlia

https://m.edsoo.ru/ff0a3276
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JlaGopaTopHnas  pabora  «OmpenencHue

bu6mmoreka [JOK

48 BBITAJIKUBAIOLLECHA CHWJIbI, JEHCTBYIOLIECH Ha 1 https://m.edsoo.ru/f0a33fc
TEJ0, MOTPYKEHHOE B JKUJIKOCTbH)
JlaGopaTopHas paborta o TeMe
«Hccnenosanue 3aBUCHMOCTH Beca Tejla B bu6mmoreka [JOK

49 R . 1
BOJIE OT 00BbEMa MOTPY)KEHHOW B KHUIAKOCTh https://m.edsoo.ru/ff0a3514
YacTH TeJay

50 [InaBanue ten Bubmmorexa LIOK

https://m.edsoo.ru/ff0a3a96
Jlaboparopuass pabora "KoHcTpyHnpoBanwme
51 apeoMeTpa WIM KOHCTPYUPOBAHHE JIOJAKU U 1
onpesiereHue e€ rpy30mno LEMHOCTH"
Pemienne 3amau mo Ttemam: «llnaBanme
52 cynoB. BosnyxomnaBanue», «JlaBieHue bubmorexa [TOK
. https://m.edsoo.ru/ff0a3654
TBEPJBIX T, )KUJIKOCTEH U Ta30B»
53 KonTponbHast pabora mo teme «JlaBieHue
TBEPJBIX TEJ, )KUJIKOCTEN U Ta30B»

54 Mexanunueckas paboTa bubmorexa HOK
https://m.edsoo.ru/ff0a3f82
bu6mmorexa [IOK

33 MorwHoCTS. EAMHHIE! MOIHOCTH https://m.edsoo.ru/ff0a3f82

56 VYpok-uccnenoanue "Pacuér momHoOCTH, |

pa3BuUBaeMoOM pH NOIbEME 1O JiecTHULE"
57 [Ipoctele Mexanm3mbl. Peryar. PaBHOBecue

CHWJI Ha pbIYare

Peryarm B TexHuke, OBITY W TIPHUPOJIE. BuGmorexa IOK
58 JlabopatopHnas  pabora «MccnegoBaHue 0.5

YCIIOBU PaBHOBECHUS pblyara

https://m.edsoo.ru/ff0a478e
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Pemennie 3agay mo TeMe  «YCIOBHUA

bu6mmoreka [JOK

59 paBHOBECHSI pbluara ! https://m.edsoo.ru/ff0a48a6
Koadduruent OJIE3HOIO JIEVICTBUS
60 MeXaHu3Ma. JlaGopaTopHas paborta 1 0.5
«3mepenue KII/] HakKJIOHHOM MIOCKOCTH»
61 Pemenne 3amau  mo Teme  "PaOora, 1 bubmuoreka [JOK
MotrHocTh, KIT/T" https://m.edsoo.ru/ff0a4c48
62 Mexannueckas sHeprus. Kunernueckas u | bubmmorexa [IOK
MIOTEHIIMAJIbHAs SHEPTUS https://m.edsoo.ru/ff0a4252
63 3aKOH COXpaHEHUsI MEXaHUYECKON YHEPTrUuu 1 bubmorexa IOK
https://m.edsoo.ru/ff0a4360
YPpOK-3KCIIEpUMEHT o TeMe
"DKcneprMeHTalIbHOE onpeeIcHue
64 W3MEHEHUS KUHETUYECKON u 1 1
MOTEHIMATbHOM 3HEPrUM NpPHU CKAThIBAHUU
TeJa 0 HAKJIOHHOM MIOCKOCTH"
65 Kontponbnas pabora mo teme «Pabora mu | |
MOIIHOCTh. DHEPTHUS»
66 PesepBHblii ypok. Pabora ¢ Tekcramu 1o | bub6nuorexa [IOK
TeMe "MexaHnuyeckoe ABHKeHue" https://m.edsoo.ru/ff0adeec6d
PesepBHbIil ypok. Pabora ¢ Tekcramu mo
67 TeMep”Z[aBnezie TBEPABIX TEII, KUJIKOCTEN U 1 bubmorexa HOK
" https://m.edsoo.ru/ffOa4ffe
ra3oB
63 PesepBHblil ypok. Pabora ¢ Tekcramu 1o 1
teme "Pabota. MomHocTs. DHeprus"
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 3 12
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8 KJIACC

Ne KosmnuecTBo yacos Hara DJIeKTpOoHHbIe HU(pPOBbIE
Tema ypoka
n/n Bcero Konrpoabnbie IlpakTuueckue  HM3y4YeHHMsi — 00pa3oBaTejbHbIe
padoThI padoThI pecypcbl
OcHoBHBIE MOJIOKEHUS
1 MOJIEKYJIIPHO-KUHETUYECKON | bubnmoreka [JOK
TEeopuu u ux OTIBITHBIE https://m.edsoo.ru/ff0a5256
MTOATBEPKICHUS
2 Macca u pazMep aTOMOB ¥ MOJIEKYJT 1
Mopgenu TBEPAOrO, JKHUIKOTO U
3 ras(z)[06pa3HoropH ’ cf)CTo;IHI/HZ 1 bubmorexa IOK
https://m.edsoo.ru/ff0a540e
BelIeCTBa
OOspsicHeHHE CBOWCTB  TBEPHOTO,
KHUIKOTO u ra3o00pa3HoOro
4 COCTOSIHMM BeELIEeCTBA Ha OCHOBE 1
IOJIOKEHUI MOJIEKYJISIPHO-
KMHETUYECKOUW TeOpun
5 Kpucrannuueckue u  amopgHbie | bubnnorexa [JOK
Tela https://m.edsoo.ru/ff0a5800
6 CmaunBaHMe W KaOWUISIPHOCTD. 1 bubnnorexa [JOK
[ToBepxHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TeruoBoe pacmiupeHue u cxxaTue 1 Bubmorexa HOK
https://m.edsoo.ru/ff0a5a26
Temneparypa. CBs3b TemMmeparypsl
8 CO CKOpPOCTBIO TEIUIOBOTO ABUKECHHUS 1
YacTHIL
9 Baytpennsas osHeprus. CrocoObl | bubmuorexa [JOK

W3MEHEHHUS BHYTPEHHEH SHeprun

https://m.edsoo.ru/ff0a5c60
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bu6mmoreka [JOK

10 Buytet Temutonepe/a https://m.edsoo.ru/ff0a6412
Ypok-koudepennus "l[IpakTuyeckoe
HUCIIOIb30BAHUE TEIJIOBBIX CBOMCTB bu6mmoreka [JOK

11
BEIIECTB M MaTepuajoB B IEJSIX https://m.edsoo.ru/ff0a65c0
sHeprocoepekeHus "

12 KonuuectBO TEIIOTHL. Y JelbHas bubmuoreka [JOK
TETIOEMKOCTh https://m.edsoo.ru/ff0a6976
VYpaBHeHHe TemIOBOro OajaHca.

13 TSHJIOO6M€H u TETJIOBOE Bubmmorexa LIOK

https://m.edsoo.ru/ff0a7088
paBHOBeECHE
JlaGopaTopHas pabora

14 "UccnenoBanue SIBJICHUSI bubmuoreka [JOK
TEIUIOOOMEHAa TMpU  CMEUIMBAaHUU https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U Topsiueit BoAbI"

Pacyer  kommyecTBa  TEIUIOTHI,

15 HEOOXOUMOTO ISl  HarpeBaHUS
Tela W BBIIEISIEMOTO UM TIpH
OXJIQXKICHUH
JlaGopaTopHas abora

16 "OHpI;Z[CJIiHI/Ie y,H:HLHOﬁ Bubmiorexa LIOK

" https://m.edsoo.ru/ff0a6bb0
TETUIOEMKOCTHU BEIIECTBA

17 DHeprus TOIJIBA. VnenvHas bubnuorexa [JOK
TEILIOTa CTOPAHUS https://m.edsoo.ru/ff0a7b5a
IInaBnenue u OTBEp/ICBaHUE

18 KPUCTAUIMYECKUX  TEIN. 5J;GJ'II)H2L$I bubmorexa [TOK

https://m.edsoo.ru/ff0a71d2
TEIUTOTA TUTABJICHUS
19 JlaGopaTopHnas pabota bubnuorexa [IOK
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20

"OnpeneneHue yIeabHOW TEIIOTHI
IUIaBJIeHU JInaa"

[TapooOpa3zoBaHue U KOHJIEHCAIUS.
Ucnapenue

https://m.edsoo.ru/ff0a72fe

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a740c

21

Kunenne. VY nenbHas TETJI0Ta
napooOpa3oBaHUsl M KOHJICHCAIUH.
3aBUCUMOCTh TEMIEPATYPhI
KHUIICHUS oT aTMOC(epHOTo
JaBJICHUS

bubmuoreka [JOK
https://m.edsoo.ru/ff0a786¢

22

BnaxnocTs Bo3nyxa. Jlaboparopnas
pabora "Onpenenenue
OTHOCHUTEIIbHOU BIIOKHOCTH
BO3ayXxa"

bubmuoreka [JOK
https://m.edsoo.ru/ff0a7628

23

24

25

Pemienne 3amau Ha omnpeneneHue
BJIAJKHOCTH BO3/lyXa

[MpuHmunel  paboTBl  TEMJIOBBIX
neurareneid. [lapoBas  TypOuHa.
JIBuraresb BHyTPEHHETO CTOpPaHUs
KIIg TEIIOBOTO JIBUTATEIA.
TermnoBele JABUraTeNIM M 3alllUTa
OKPYKAIOLIEH CpelIbl

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHMsI U IPEBpaIICHUS
OHEPTHH B TCIIOBBIX ITPOIECCax

27

[ToaroroBka K KOHTPOJBHOM padoTe
no Teme "TemoBnple SABJICHHA.
N3meHeHnne arperatHpIX COCTOSIHHI
BenrecTna"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a8312

28

KonrponsHass pabora 1o Teme

bubmuoreka [JOK
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"TerioBble sABJIEHUSA. lI3MeHeHue
arperaTHbIX COCTOSIHMH BeriecTa"

OnekTpuzanusa Ten.  JBa pona

https://m.edsoo.ru/ff0a86ae

29 ANEKTPUYECKUX 3apsI0B
Ypoxk-uccienoBanue

30 "OnexTpuzanus Tel HHAYKLUUEH U
IIPU COIPUKOCHOBEHUU"

31 B3aumopeiicTBue 3apsyKE€HHBIX TeIl. bubmmorexa [IOK
3akon Kymnona https://m.edsoo.ru/ff0a87e4
DneKTpuuecKoe TnoJe.

0 HanpsokeHHOCTh  3JIEKTPUYECKOTO bubnnoreka [JOK
nons. IlpuHmun  cynepno3unuun https://m.edsoo.ru/ff0a8a0a
BJIEKTPUYECKUX IMOJIEH
Hocurenu aneKTpudeckux 3apsaoB.

33 OnemeHTapHblid  3apsa. CrpoeHue
aToma

34 [IpoBOAHMKY U TUAIIEKTPUKU. 3aKOH bubnnorexa [JOK
COXPAaHEHHUS ANEKTPUUYECKOTO 3apsa https://m.edsoo.ru/ff0a8ef6

35 Pemienne 3amau Ha mnpumMeHeHHE bu6nmoreka [JOK
CBOMCTB 3JIEKTPUUYECKUX 3apsI0B https://m.edsoo.ru/ff0a90cc
ONEKTPUUECKUN TOK, YCIOBHUS €r0

36 CYU.ICCiBOBaHI/ISL ’ HcTounuku bubmorexa HOK

https://m.edsoo.ru/ff0a95a4

ANEKTPUYECKOTO TOKA

37 JIencTBUA 2IEKTPUIECKOTO TOKA Brbmiorexa LIOK

https://m.edsoo.ru/ff0a96b2

Ypoxk-uccienoBanue "JleiicTBUE

38 AJIEKTPUYECKOTO oISt Ha

MPOBOJHUKHU U JUAJIEKTPUKHU"
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DJIEKTPUYECKUH TOK B MeTajuiax,

bu6mmoreka [JOK

39 KHUJKOCTSAX U razax https://m.edsoo.ru/ff0a9838

40 OnekTpuueckas  uenb U €€
COCTaBHbIE YaCTH
Cuna Ttoka. JlaGoparopnas pabota

41 "Usmepenue u ’ pefynnp(l))BaHI/Ie 0.5 BuGmmorexa LIOK

" https://m.edsoo.ru/ff0a8bd6
CHWJIBI TOKA
DneKTpuuecKoe HanpsKEHUe.

4 Bonermerp. JlaGoparopnast pabota 0.5 bubmmorexa [IOK
"U3mepeHue U peryauMpoBaHuE https://m.edsoo.ru/ff0a%14
HanpspkeHus"

ConpoTuBieHue MIPOBOJAHHKA.
43 YIIGJII)I)HOG con]:omjneﬂne Bubmiorexa LIOK
https://m.edsoo.ru/ff0aa738
BelIeCcTBa
JlaGopatopHas pabota
"
44| conpomanenma spowpmsn or ar 1 b morera LIOK
https://m.edsoo.ru/ff0aa738
JUIMHBI, TUIOMIAA  TONIEPEYHOTO
cedeHus u marepuana”
3aBUCHUMOCTh  CHUJIBI ~ TOKa  OT BuGmiorexa LIOK

45 HanpsbkeHus.  3akon  Owa s https://m.edsoo.ru/ff0aad44a
y4JacTKa [enu
JlabopaTopHas pabora
"UccnenoBanue 3aBUCUMOCTH CHIIbI

46 TOKa I/II;[YIJ_IGTO 4yepe3 pe3ucTop, ot 1 Bubmiorexa LIOK

’ ’ https://m.edsoo.ru/ff0aa04e
COTIPOTUBIICHUS pesucropa u
HaIpsDKEHUs Ha pe3ucrope”
47 [TocnenoBarenbHOE W TapaLieIbHOE
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COCAUHCHUA ITPOBOIHUKOB

Jlaboparopuast pabora "IIpoBepka
NpaBWiia CIIOXKCHUS  HANPsDKCHUIN

bu6mmoreka [JOK

48 npu OCJIEe0BAaTEILHOM https://m.edsoo.ru/ff0aaas58
COCMHEHHH JABYX PE3UCTOPOB"
Jlaboparopunass pabora "IIpoBepka
49 npaBwia Ui CWIBL TOKa IIPU bubmmorexa [IOK
napasieIbHOM COCIMHEHUN https://m.edsoo.ru/ffOaadle
pe3uctopon”
Pemienne 3amay Ha mnpUMEHEHHE
50 3aKOHa OMilI JUTSt ]:awnzquoro Bubmmorexa LIOK
https://m.edsoo.ru/ff0aaf8a
COCJIMHEHHUS TIPOBOJHUKOB
Pabora " MOIITHOCTH
51 AIEKTPUIECKOTO TOKA. III3a1<0H bubmmorexa LIOK
https://m.edsoo.ru/ff0ab124
Jxoynsa-Jlenna
Jlaboparopnas abota
52 "Onple)z[eniHHe paboThl U MOHIL)HOCTI/I bubmorexa HOK
" https://m.edsoo.ru/ff0ab3e0
AIEKTPUIECKOTO TOKA
DNEeKTpUYECKUe Lenu u
53 noTpeOuTeNnu JIEKTPUUECKOU bubmuorexa [IOK
sHeprun B ObiTy.  Kopotkoe https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
[ToaroroBka K KOHTPOJBHOUM padoTe
no teme "DIEKTPUYECKUE 3apsJibl.
54 3apsKeHHbIE I;eﬂa u ’ I[I/IX Bubmorexa HOK
. . https://m.edsoo.ru/ff0abd2c
B3aUMO/ICHCTBUSI. [TocTostHHBII
AIEKTPUUYECKUN TOK"
55 KontponbHass pabora mo Teme bubnuoreka [JOK
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56

57

"DnexkTpuuecKue 3apsibl.
3apsiKeHHbIC Tena u ux
B3aUMO/ICVCTBUS. ITocrostHHBII

AIEKTPUUYECKUNA TOK"

ITocTostHHBIE MAarHuThl, X
B3aUMOJIECIICTBUE
VYpok-uccnenoBaHue "N3yuyenue
MoJIeH MOCTOSHHBIX MarHuTOB"

https://m.edsoo.ru/ff0abeal

bubmuoreka [JOK
https://m.edsoo.ru/ff0ac3d0

58

59

60

61

62

MaruutHoe mose. MargauTHoe 1oJie
3eMiId M €ro 3HaueHHE I KU3HU
Ha 3emiie

OnbiT Opcrena. MaruutHoe 1ose
3JIEKTPUYECKOr0 TOKa MarHuTtHoe
T0JI€ KaTYIIKH C TOKOM

[IpumeHeHne »IIEKTPOMATHUTOB B
texHuke. Jlaboparopnas pabora
"U3yueHue MOEHCTBUS MAarHUTHOTO
I10JI Ha IPOBOJIHUK C TOKOM"

DJeKTpOABHUraTeNb MOCTOSTHHOTO
TOKa. Hcnons3oBanue
ANIEKTPOJBUTATENCH B TEXHUYECKUX
yCTPOMCTBaX W HA TPAHCHOPTE.
JlaGopaTopHas paborta
"KoncTtpynpoBanue ©  HU3y4yeHHUE
paboTHI ANIEKTpOaABUTATENS "

OneIThI ®dapanes. 3aKoH
AJEKTPOMarHUTHOU WHIYKIHH.
[TpaBuno Jlenna

0.5

bubmuoreka [JOK
https://m.edsoo.ru/ff0acOba

bubmuoreka [JOK
https://m.edsoo.ru/ff0ac1d2

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ac74a

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac86¢c
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DIIEKTpOreHeparop. CniocoOmI

[IOIy4YEHUS AEKTPUIECKONU
63 9HEpruu.  OJIEKTPOCTAaHLMU  Ha 1
BO300HOBJISIEMBIX HCTOYHUKAX
SHEPTUU
[ToaroroBka K KOHTPOJBHOUN paboTe
64 no teme  "DIeKTpuuyeckue U 1
MarHuTHBIC sIBJICHUS"
Kontponbuas pabora mo Teme
65 "aﬂeIprI/I‘leCKI/ICp U Mar"HuTHbIE 1 Bubmmorexa LIOK
" https://m.edsoo.ru/ffO0acb14
SIBIICHUS
PesepBHbIii  ypok.  Pabora ¢ Bu6miorexa LOK
66 Tekctamu 1o TeMe "TemioBbie 1
" https://m.edsoo.ru/ff0accSe
SIBIICHUS
Pe3epBHblit ok. Pabora ¢
67 TGKCE&IMI/I o yTI;Me "ITocTostHHBII 1 Bubnuorexa LIOK
. https://m.edsoo.ru/ffO0acdc6
AIEKTPUIECKUIN TOK
PesepBubiii  ypok. Pabora ¢
68 TeKcTaMu 10 Teme "MarHuTHbie 1
SIBJICHUS "
OBUIEE KOJIMYECTBO YACOB I10 68 ) 145

[NPOT'PAMME
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9 KJIACC

Ne KosnuecTBo yacos Hdara DJIeKTpOoHHbIe HU(pPOBbIE
Tema ypoka
n/n Bcero Konrpoabnpie  IlpakTuueckue  HM3y4YeHHsl  00pa3oBaTejbHbIe
padoThI padoThI pecypcbl

1 Mexanuyeckoe JIBUKECHUE. |
MarepuanbHas TO4Ka
Cucrema otcuyera. OTHOCUTEIBHOCTh bubmuoreka [JOK

2 1
MEXAHUYECKOTO JIBUKEHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMepHOE NPSMOJIMHEITHOE 1 bubnunoreka [JOK
NBIDKEHUE https://m.edsoo.ru/ff0ad19a
HepaBHomepHoOe MIPSAAMOJIMHENHOE

4 nBwkeHue. CpelnHssi 1 MTHOBEHHAs 1
CKOPOCTh

5 IIpsMONMHENHOE PAaBHOYCKOPEHHOE | bub6nuorexa [IOK
JBUKEHHE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CxkopocTb NPSIMOJIMHEMHOTO

6 PaBHOYCKOPEHHOTO JIBU)KEHHSL. 1
I'padux ckopocTH
JlabGopaTopHas paborta
"Omnpeznenenre yCKOpeHUsl Tena Mpu bubnmoreka [JOK

7 1 1
PaBHOYCKOPEHHOM  [IBJKEHHH IO https://m.edsoo.ru/ff0adbl18
HaKJIOHHOM miockocTh"

g CBoOoguoe mnanenue Tein. ONBITEI :
lanunes
PaBHomepHOE JBUKEHUE 1o

9 okpyxHoctu. Ilepmom wm wyacrora 1 bubnuorexa [JOK

obpamenus. JluneliHas u yryioBas
CKOPOCTH

https://m.edsoo.ru/ff0ael76
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10

LleHTpOCTpEMUTENBHOE YCKOPEHHE

11 IIepbiii 3akoH HeroTOHa. Bektop bubmuorexa [IOK
CHJIBI https://m.edsoo.ru/ff0ae612
12 Bropoit 3aKOH Herorona. bubmuorexa [IOK
PaBHOz€lcTBYIOIIAs c1Ila https://m.edsoo.ru/ff0ae72a
13 Tperuii 3aKOH Hprotona. bubmuorexka [JOK
Cynepno3uuust cui https://m.edsoo.ru/ff0ae982
14 Pemienne 3agady Ha nOpUMEHEHHUE bubmmorexa [IOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aebbc
bubmuoreka [JOK
15 Cuna yupyrocti. 3akon I'yka https://m.edsoo.ru/ff0aeca2
16 Pemenne 3amau mo Teme «Cuia
YIPYTOCTHY
JlabGopaTopHas aborta
17 ((OHpI;I[eJ'II;HI/IC )I(CCEKOCTI/I buomorexa HOK
https://m.edsoo.ru/ffO0aee28
PYKUHBDY
bu6mmorexa [IOK
18 Cia Tperi https://m edsoo.ru/ff0af738
19 Pemienne 3amau 1mo Teme «Cuia bu6nmoreka [JOK
TPEHUS» https://m.edsoo.ru/ff0afa26
JlaGopaTopHas aborta
20 "Onple)z[eniHHe KOB(I)(I)I/III_)II/ICHTa Bubmorexa HOK
" https://m.edsoo.ru/ff0af8be
TPEHUS CKOJIbKEHUS
Pemenne 3amau mo teme "3aKOHBI
21 HeroTona. Cﬂnna ynpyroctu. Cuna bubmmorexa LIOK
" https://m.edsoo.ru/ffOafb8e
TPCHHS
22 Cuna TSHKECTH M 3aKOH BCEMHUPHOTO bubnuorexa [JOK
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TATOTCHUS. Y CKOpEHHE CBOOOIHOTO
HaJacHUs

VYpok-koupepennus "J[BrkeHHE TET

https://m.edsoo.ru/ff0af044

23 BOKPYI TpPaBUTALlMOHHOTO IIEHTpa
(Conneunas cucrema). ['amakTukn"
Pemenne 3amau mo Tteme "Cuna
24 A bubmuoreka [JOK
TSOKECTU M 3aKOH  BCEMHUPHOTO
. P https://m.edsoo.ru/ff0af5f8
TATOTEHUS
Ilepass kocmuyeckas  CKOpPOCTb. bubmmorexa [IOK
25
HesecomocTs u nieperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue MarepuanbHONW TOUYKH.
AOCOJIFOTHO TBEPIIOE TeJIO. bu6mmoreka [JOK
26 N
PaBHoBecue  TBEpHOrO TEma ¢ https://m.edsoo.ru/ff0afe36
3aKpEIIEHHOW OChIO BpalllCHUS
27 MowmeHT cuisl. LleHTp TsKeCTH
)3 Pemenne 3amau mo teme "MomeHT bu6mmorexa [IOK
cuibl. LlenTtp Tsxect" https://m.edsoo.ru/ff0b02b4
[TonroroBka K KOHTPOJBHOU paboTe
79 A ™M P P bubmuoreka [JOK
no teme "MexaHu4ecKkoe IBHKEHHE.
) oe https://m.edsoo.ru/ff0b0408
BzaumoperictBue Ten
KonTponpHass pabora 1o Teme
30 ™M P P bubnmnoreka [JOK
€XaHUYECKOE BIKEHUE.
N \ g https://m.edsoo.ru/ff0b06ec
B3aumoneiictBue ten
Nmnynsc  Tena. HWmMmynasc  CHIIBL
31 3aKOH  COXpaHEHHs  HMITyJbCa. bubnmnoreka [JOK
Yupyroe U HEYIpyroe https://m.edsoo.ru/ffOb07fa
B3aMMO/JICHICTBUE
32 Pentenne 3amau mo Tteme '"3akoH but6mmoreka [IOK
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COXpaHEeHUs ummyJbca"

https://m.edsoo.ru/ffOb096¢

13 Ypok-koudepenuuss  "PeakTuBHOE
JIBUKEHUE B PUPOJIC U TEXHUKE"
bubmuoreka [JOK
34 Mexannueckas paboTa U MOIIIHOCTh https://m.edsoo.ru/f0b0ag4
35 PaGora cmiBl  TSDKECTH,  CHJIBI bu6mmoreka [JOK
YOPYTOCTH U CUJIbI TPEHUS https://m.edsoo.ru/ffOb0db8
JlabGopaTopHas pabora
36 «Omnpenenenue pabOTHI CUIIBI TPEHUS
Ipy PaBHOMEPHOM JIBIDKEHUHU Teja
M0 TOPU3OHTAILHOM MOBEPXHOCTH
37 Cas3b SHEPIUH u paboTBhL.
[ToreHunaneHas sHEprus
38 Kunernueckas sHeprus. Teopema o bub6nuorexa [IOK
KMHETUYECKOW SHEPTruu https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs DSHEPruu B
MEXaHUKe
JlaGopatopnast pabora «3ydyeHue bubnuotexa [JOK
40
3aKOHA COXPAHEHUsI SHEPTUM https://m.edsoo.ru/ffOb12fe
41 KonebaTenpbHOEe JBM)KEHHE M €TO0 bubmuoreka [JOK
XapaKTepUCTUKU https://m.edsoo.ru/ffOb1858
3aryxarolue Kose0aHusl.
42 BHI}EX(;[I;{HLIG KoJe0aHus. bubmorexa HOK
https://m.edsoo.ru/ffOb20f0
Pe3onanc
43 MaremMatnueckuii ¥ IPYKUHHBII
MasTHUKA
44 Ypok-uccnenoBanue «3aBUCUMOCTh bu6mmoreka [JOK
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45

nepuoAa KojeOaHUH OT >KECTKOCTH
IPYXUHBI U MAcChl IPYy3a»
[IpeBpaienue SHEPIruu npu
MEXaHUYECKUX KOJIECOAHUAX

https://m.edsoo.ru/ff0b197a

46

JlaboparopHas pabora
«OrmpeenieHue 4acToThl UM TEepHOa
KOJICOAHUH TIPYKUHHOTO MasiTHUKA

bubmuoreka [JOK
https://m.edsoo.ru/ffOblaec
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48

49

50

Jlaboparopnasi pabora «IIpoBepka
HE3aBUCHMOCTH IEpHoja KoJieOaHui
rpy3a, TMOABEIICHHOTO K HHUTH, OT
Macchl Ipy3a»

Mexannyeckne BojHBEL. CBOMCTBa
MeXaHW4YeCKux BOJIH. [IpomonbHbIe 1
MOTIEPEYHBIE BOJIHBI
Ypok-koHpepenmus "MexaHndeckue
BOJIHBI B TBEPIOM Tele.
CelicMUYeCKHE BOJIHBI"

3ByK. Pacnipoctpanenue u
OTpPa’KEHUE 3BYKa

bubmuoreka [JOK
https://m.edsoo.ru/ffOb197a

bubmuoreka [JOK
https://m.edsoo.ru/ffOb21fe

51

52

53

Vpok-uccnenosanune "HaOmrogeHue
3aBHCHMOCTH BBICOTBI 3ByKa OT
Y4acTOTHI"

I'pomKkoCTh 3ByKa M BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC
Ypok-koHpepennus "YiapTpa3Byk u
UH(Pa3BYK B IPUPOJIE U TEXHUKE"

bubmuoreka [JOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroToBka K KOHTPOJLHON paboTe
nmo TeMme "3aKOHBI COXpaHEHMS.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b2510
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MexaHudeckue KojieOaHusi U BOJIHBI"

KontponsHast pabora 1o Teme

55 "3aKOHBI COXpaHEHHUS.
Mexanudeckue KojaeOaHus ¥ BOJIHBI"
56 DIIEKTPOMarHuTHOE noJie. bubnmoreka [JOK
DNIeKTPOMArHUTHBIE BOJHBI https://m.edsoo.ru/ffOb2abe
57 CBoiiCcTBA 3JIEKTPOMAarHUTHBIX BOJIH
Ypok-koHpepeHuus "[xana
53 3IEKTPOMArHUTHBIX BOJIH. bubnunoreka [JOK
Hcnonb3oBaHue 3JIEKTPOMArHUTHBIX https://m.edsoo.ru/ffOb2fe6
BOJIH JIJI1 COTOBOI cBA3U"
Ypok-uccrienoBanue "U3yuenue
59 CBI:)fICTB 3JIelI[<Tp0MarHI/ITHLIx }]:(I)JIH c Bubmorexa HOK
https://m.edsoo.ru/ffOb2c6¢
MOMOIIBI0 MOOWIIBHOTO TenedoHa"
Pemenne 3amau Ha onpeaeneHue
60 4aCTOThI u JUTAHBI
AIEKTPOMATHUTHOUW BOJIHBI
DJNIeKTpOMarHuTHas MpUpOJia CBETA.
61 CKOpOlzTB CBeTa. o I;IOJ'IHOBLIG Bubmorexa HOK
s https://m.edsoo.ru/ffOb31d0
CBOMCTBA CBETa
Hcrounuku csera. [IpsamonnHenHoe
62 pacnpocTpaHeHue CBEI:Ta. 3aTMeHus Bu6miorexa LIOK
https://m.edsoo.ru/ff0b3658
Connua u Jlynst
3akOH OTpakKeHHUs CBETa. 3epKaia.
63 PemeHHeTp 3aJad  Ha HpI/IMeII)-ICHI/IC bubmorexa HOK
https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAKEHUS CBETA
64 [Ipenomnenue CBeTa. 3aKkoH bubmuorexa [JOK

MMPECIOMIICHUA CBETA

https://m.edsoo.ru/ff0b3aea
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[TomHOe BHYTpEHHEE OTpakKCHHE
cBeta. Hcrmonp3oBaHHWE  MHOJIHOTO

bubmuoreka [JOK

05 BHYTPEHHETO OTpakeHUs B https://m.edsoo.ru/ffOb3c5c
ONTHUYECKUX CBETOBOJAX
JlaGopaTopHas paborta
"UccnenoBanue 3aBUCUMOCTH yTJia
66 IPEJIOMJIEHUSI CBETOBOIO Jiyya OT
yria maJeHusi Ha TpaHule "BO3yX-
cTekiao""
Ypok-koHpepeHIus
"Ucnonb3oBanue MOJIHOTO
67 BHYTPEHHETO OTpPaKEHUS:
CBETOBOJIbI, ONTUKOBOJIOKOHHAS
CBsI3b"
68 JIunzel. OnTHyeckas cuia JIMH3bI Bubmiorexa LIOK
https://m.edsoo.ru/ffOb3{2¢
69 [TocTpoenne n300pakeHUi B JIMH3aX bubmorexa HOK
https://m.edsoo.ru/ff0b444a
JlabGopaTopHas paborta
70 "Onpenenenne (dhoxycHOTO bubnuotexa [JOK
PacCTOSIHUSI U ONTHUYECKOW CHIIBI https://m.edsoo.ru/ff0b4206
coOuparorien THH3bI"
71 Vpok-koupepennus  "Onruueckue bubnuorexa [JOK
JMH30BBIE TPUOOPHI" https://m.edsoo.ru/ffOcOa7e
7 I'maz kak onTuyeckas CHCTEMA. bubmuoreka [JOK
3peHue https://m.edsoo.ru/ff0b4684
7 VYpoxk-koH(pepeHus "Jled ekt

3penusi. Kak coxpanuts 3peHue"
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Pasnosxenue Oeloro cBera B CIICKTD.

74 OnbITHI HrroToHa. Crnoxenue bubnmoreka [JOK
CHEKTpaJIbHbIX 1BETOB. Jlucnepcus https://m.edsoo.ru/ffOcOf4c
cBeTa
JlaGopaTopnast pabora "ONBITEI 1O

A3JI0’KEHUIO OEJIOT0 CBETa B CIIEKT
75 i BOCIIPUSITUIO 1IBETA HpeILMeTOI]; Bubmiorexa LIOK
https://m.edsoo.ru/ff0cOe2a
opy  MX  HaONIoJeHuu  depes
[BETOBbIC (QMIBTPHI"
YPpOK-IPaKTUKYyM "BosiHOBBIE

76 CBOMCTBA CBETA: JCTIEpCHs,
uHTEepepeHms u auppaxaus”

77 OmnbwiTel Pesepdopaa u mnanerapHas bubnunoreka [JOK
MOJIeJIb aToMa https://m.edsoo.ru/ffOc12a8

73 [Tocrynmarer bopa. Mogens aroma
bopa
HNcnyckanne u 1mora HUE CB

79 aTC(n\Z](fM. eKBaHTI())I. OHJIIGI/IHeeﬁqcaTeLTlg Bubmiorexa LIOK

https://m.edsoo.ru/ffOc144c
CIIEKTPBI

20 YPpOK-IpaKTUKYyM "HabmoieHue bubnmnoreka [JOK
CIEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550

81 PamnoakTUBHOCTE U €€ BUIEI bubmorexa [TOK

https://m.edsoo.ru/ff0c1672

20 Ctpoenue aTOMHOTO anapa. bubnuorexa [JOK
Hyxnonnas monens https://m.edsoo.ru/ffOc18ac

23 PannoaktuBHBIE [IpEBpAILCHUS. bubmuorexa [IOK
N3oronsl https://m.edsoo.ru/ffOclal4

84 Penrenue 3a1a4 o TEME: but6mmoreka [IOK
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"PagnoakTuBHBIE TTpEBpalCHUS "

https://m.edsoo.ru/ffOc1b4a

85 [Tepuoxa nmonypacmnana
VYpok-koH(pepeHuus

86 "I})annoalcgnibl: U3IIy4YCHUS B bubmorexa HOK

" https://m.edsoo.ru/ff0c2126
pUPOJIE, MEAUIIMHE, TEXHUKE
Snepuslie CaKILIMH. 3aKOHBI
87 C(?X[I))aHeHI/I}I ' 3:p}I,I[OBOFO u Bubmiorexa LIOK
https://m.edsoo.ru/ff0c1c58
MacCOBOTO YHCEI

23 OHeprusi CBSA3M ATOMHBIX  sJEp. bubnunoreka [JOK
CBs13b Macchl U SHEPTUH https://m.edsoo.ru/ffOc1d7a

29 Pemenne 3amau mo teme "SnepHbie
peakiuun"

90 Peakuyu cuHTe3a W HeNEHUS AI€Ep. bu6mmoreka [JOK
Hcrounnku sHeprun ConHLA U 3BE3]T https://m.edsoo.ru/ff0c1e88
Ypok-koHpepeHIus "SAnepHas

91 JHEPIEeTUKA. HenictBus
PaAMOAKTUBHBIX  M3JyYeHUM  Ha
JKUBBIE OPraHU3MBbI"

[ToaroroBka K KOHTpOJBHON paboTe
no TteMe "DIEeKTPOMAarHUTHOE IOJeE. bubnmoreka [JOK

92
ONEeKTpOMarHuTHbIE BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanToBeble siBaeHuUs"

KontponbHass pabora mno Teme
93 "DNEeKTpOMarHuTHOE ToJIe.
DNIeKTpOMarHuTHBIE BOJIHBI.
KBanToBeble siBaeHuUs"
94 [ToBTOpEHME, 00001IEH E. bu6mmoreka [IOK

JlaGopaTopHbie pabOTBI TO KypcCy

https://m.edsoo.ru/ff0Oc245a
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"Bzaumonencrtue tea"

[ToBropenue, ob6oOmenue. Pemenue

95 pAaCUETHBIX M KA4ECTBEHHBIX 33/1a4 1 Bubmmorexa LIOK
https://m.edsoo.ru/ff0c2572
o Teme "TersoBbie pornecchr”
[ToBropenue, ob6oOmenue. Pemenue
96 pacyeTHBIX M KAueCTBEHHBIX 3aJlay 1 bubnmoreka [JOK
o TeMe "KII TETIJIOBBIX https://m.edsoo.ru/ff0c2a2?2
nsurareiaei"
IToBTOopenune, o0o6IeHue. Pemenue
97 pacquII)nﬂx u Ka‘-IeHCITBeHHI)IX 3a7a4 1 Bubmmorexa LIOK
https://m.edsoo.ru/ff0c2b30
no teme "KIIJI anekrpoycraHoBOK"
IToBTOpEHHE 00001IeHHE.
98 Ha6op1:TopH;Ie paboTtsl 1O IJlepcy 1 1 bubmorexa OK
https://m.edsoo.ru/ff0c2¢52
"CBeToBbIE sABJICHUS"
[ToBTOpenue, obobmenne. Padora ¢
99 TCKCTaI;II/I ,no IfeMe "3aKOHEBI 1 Brbmmorexa LIOK
" https://m.edsoo.ru/ff0c2d6a
COXPaHEHUS B MEXaHHUKE
IloBTOpenune, o600menue. Padora ¢
100 TCKCTaf/II/I o TeM;II "Konebanus u 1 Brbmmorexa LIOK
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
IToBTOpenne, o6o0menune. Pabora c
101 TeKCTaII:/II/I ’r[o Tzll\/le "CBeTOBBIC 1 bubmmorexa [TOK
" https://m.edsoo.ru/ff0c3044
SIBJICHUS
[ToBTOpenne, oboOmenne. Pabora ¢
102 TekctTamu 1o Teme "KBanToBas m 1
snepHas puzuka"
OBUIEE KOJIMYECTBO YACOB I10 102 7

[NPOTPAMME
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YUYEBHO-METOAUYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O
MMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYHEHUKA

- @wsuka, 7 xnacc/lleppimkna  WM.M., HWBanoB A.W., AxuuoHepHOe OOIIECTBO
«M3nparenbcTBO «lIpocBemenuey.

- @wmsuka, 8 xwnacc/lleppimkna WM.M., HWBanoB A.W., AxuuoHepHOoe OOIIECTBO
«M3narenbcTBO «lIpocBemenuey.

- Owusmka, 9 wimacc/lleppimkun A.B., I'yrhuk E.M., OO6mectBo ¢ orpaHuyueHHOMN
OTBETCTBEHHOCTHIO «JIPODAY.

METOANYECKHUE MATEPUAJIBI IUISA YUUTEJIA

- ®usuka. 7 kiacc: yaeoOHo-MoToandeckoe mocooue / A.E. Mapon, E.A. MapoH. - 6-¢ u3.,
crepeotIl. - M.: [Ipoda, 2019.

- ®usuka. § kiacc: yueOHo-MoToandeckoe mocooue / A.E. Mapon, E.A. MapoH. - 8-¢ u3j.,
crepeotIl. - M.: [Ipoda, 2018.

- ®usuka. 9 knacc: yuebHo-MoToanueckoe mocooue / A.E. Mapon, E.A. MapoH. - 5-e u3z.,
crepeotIl. - M.: Jlpoda, 2019.

HUDPPOBBIE OBPA3OBATEJBHBIE PECYPCbBl U PECYPCbl CETH
HUHTEPHET

https://resh.edu.ru/subject/28/7/,

ouonuoreka [{OK,

http;//www.physics.ru/

http://www.fizika.ru/ ,

https://resh.edu.ru/subject/28/8/,

https://resh.edu.ru/subject/28/9
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