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IHHOACHUTEJBbHAA 3AIINCKA

OBIIAA XAPAKTEPUCTHUKA YUYUEBHOT O IIPEJIMETA «®U3UKA»

[Tporpamma o ¢usuKe Ha ypOBHE OCHOBHOTO 00IIET0 0Opa30BaHMs COCTABJICHA HA OCHOBE MOJIOKEHUI
U TpeOOBaHUN K pe3yibTaTaM OCBOEHHUs Ha 0a30BOM ypOBHE OCHOBHOW 0Opa3oBaTENbHOU MPOrpaMMBl,
npeactaBieHHbIx B @I'OC OO0, a Takke ¢ yd€tom deaepanbHOi paboueld MporpaMMbl BOCIIUTAHHS U
Konnenmun npenogaBanus yueOHoro npeamera « Dusmuka.

CopneprkaHue MporpaMMsl 1o GU3UKE HAIPABICHO HAa (POPMUPOBAHUE €CTECTBEHHOHAYYHOU IPAMOTHOCTH
oOyyaroluXxcsi 1 OpraHu3alrio U3ydyeHus (U3MKH Ha JeSTEIbHOCTHOW ocHOBe. B mporpamme mno ¢usuke
YYHUTBIBAIOTCS BO3MOXKHOCTH y4eOHOTO npeameta B peanm3anuu TpedoBannii ®I'OC OO0 k miaHupyeMbIM
JUYHOCTHBIM M  METAlpPEeIMETHBIM pe3ylbTaTaM OOydyeHHs, a TaKKe MEXIPEAMETHbIE CBA3U
€CTECTBEHHOHAYYHBIX YUEOHBIX IIPEIMETOB Ha YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHMUsL.

[IporpamMmMa no ¢gu3uke ycTaHaBIMBaeT paclpejaeieHre yueOHOro Marepuana mno rojaMm odydeHus (1o
KJlaccaMm), IpejyiaraeT NpUMEpHYIO MOCIeI0BaTEeIbHOCTh U3YUYECHUS TEM, OCHOBAHHYIO HA JIOTUKE Pa3BUTUA
IIPEIMETHOTO COIEpKAHUSI U yU€TEe BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuxcs.

[Iporpamma o ¢usmke pa3padboTaHa C HENbI0 OKa3aHUS METOJANYECKON IMOMOIIN YYUTEIIO B CO3aHUH
paboueii MporpaMMebl M0 y4eOHOMY MPEAMETY.

Ou3uka SBISETCS CHUCTEMOOOPA3YIOIIUM Jii €CTECTBEHHOHAYYHBIX YYEOHBIX MPEAMETOB, MOCKOIbKY
(du3nvecKre 3aKOHbI JIEXKAT B OCHOBE MPOLIECCOB U SIBICHUH, N3y9aeMbIX XUMHEH, ONOJIOTHEH, aCTPOHOMHEH
1 pU3NYECKO reorpadueii, BHOCUT BKJIAJ] B €CTECTBEHHOHAYYHYIO KapTUHY MUPA, TIPEIOCTABISET Hanboee
sicHbIe 00pa31bl IPUMEHEHHUsI HAyYHOTO METO/1a IO3HAHUS, TO €CTh CII0CO0a MOMyYeHUS TOCTOBEPHBIX 3HAHUI
0 MHpe.

OnHa W3 THaBHBIX 33134 (U3NYECKOTO 00pa3oBaHUS B CTPYKType OOIIEero oOpa3oBaHHS COCTOUT B
(hOopMHPOBAHNUY €CTECTBEHHOHAYYHOUW IPaMOTHOCTH M HHTEpeca K HayKe y 00ydaronuxcsl.

Nzydenue ¢usnku Ha 6a30BOM ypOBHE IMPEANOJaraeT OBIAJCHHUE CICAYIOIIUMU KOMIETEHTHOCTIMH,
XapaKTEPU3YIOUIMMHU €CTECTBEHHOHAYUYHYIO TPAMOTHOCTb:

® Hay4YHO OOBSCHATH SIBJICHMUS,

® OIICHMBAThH M MOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIE0OBAHUS;

® HMHTEPIPETUPOBATH JaHHBIE U MCIIOIb30BaTh HAYUHBIE IOKA3aTEIbCTBA [ MIOJTYUYEHHSI BBIBOIOB.

Henn wm3yueHust (U3MKKM Ha ypOBHE OCHOBHOro oOmiero oOpasoBaHusi ompeneneHsl B Konuenumun
npemnojiaBaHus yueoHoro npeamera «dusnka» B o0pazoBaTenbHbIX opranuzanusax Poccuiickoit ®enepanun,
peayn3yIolMX OCHOBHBIE 0011e00pa3oBaTeNibHbIE IPOTrpaMMBbl, YTBEpKIEHHOW pemeHuem Komnerun
MunuctepcTsa npocBetnierus: Poccuiickoit @enepanun (mpotokon ot 3 aexadps 2019 r. Ne [1K4BH).

HEJA N3YYEHUS YYEBHOI'O ITIPEIMETA «®@U3UKA»

e [puoOpeTeHHE UHTEpEca U CTPEMIICHUS 00YUAIOIIUXCS K HAYYHOMY U3Y4YEHUIO TPUPOIbI, pa3BUTHE X
MHTEJJIEKTYaJIbHBIX ¥ TBOPUYECKHUX CIIOCOOHOCTEN;

® pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIe MO3HAaHUS U (OPMUPOBAHHE HCCIIEOBATENHCKOIO
OTHOIIECHHUS K OKPYKAIOIIUM SIBJIICHUSM;

e (GopMUpOBaHHE HAYYHOTO MHUPOBO33PEHMsS KaK pe3yjbTaTa W3Y4eHHs] OCHOB CTPOCHUS MaTepUH U
(byHIaMeHTaJIbHBIX 3aKOHOB (DU3UKH;

e (opMupOBaHUE MPEACTABICHUMN O poiu (PU3NKHU AJI PA3BUTHUS IPYTHX €CTECTBEHHBIX HAyK, TEXHUKU
W TEXHOJIOTHIA;

® pa3BUTHE MPEICTABIECHUI O BO3MOXKHBIX cepax Oyaymed MpodeccuOHATIBHONW IesITeIbHOCTH,
CBSI3aHHOM C (PU3UKOM, MOATOTOBKA K JlaibHeeMy 00y4eHHIO B 3TOM HAlpaBJICHHH.

JlocTikeHre 53TUX IeJeid mporpamMmbl 1Mo (M3MKE Ha YPOBHE OCHOBHOTO oOIIero oOpa3oBaHUs
o0ecreynBaeTcs pelIeHueM CIeIyoIuX 3aay:

e npuoOpeTeHHe 3HaHWM O JAMCKPETHOM CTPOCHHMM BEIIECTBAa, O MEXaHMYECKUX, TEIJIOBbIX,
ANEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHMSIX;



® MpHOOpeTeHHE YMEHUIH ONHUCHIBAaTh M OOBACHATH (PU3MUYECKHE SBICHHS C HCHOJIb30BAHUEM
MTOJIyYEHHBIX 3HAHU;

® OCBOGHHE METOJOB pEIICHHUs NPOCTEHIINX pPacuETHBIX 3a7ady C HCHOJIb30BaHMEM (PU3MUYECKHUX
MoJiesiel, TBOPYECKHUX M TPAKTUKOOPUEHTHPOBAHHBIX 33]a4;

® pa3BUTHE YMEHUI HAOMIOJaTh MPUPOIHBIC SBJICHHUS U BBIIOJIHITH OIBITHI, JJA0OPaTOpHBIE PabOTHI U
HKCIEPUMEHTAIbHbIE UCCIICAOBAHMS C UCIIOIb30BAaHUEM N3MEPUTEIBHBIX PHOOPOB;

e OcBoeHHE TPHUEMOB paboThl ¢ WH(popManueld (pU3NIECKOro copepKaHusl, BKIOYas WH(HOPMAIIUIO O
COBPEMEHHBIX TIOCTHKECHUAX (DU3MKH, aHATIN3 M KPUTHUECKOE OLIEHUBaHUE MH(POPMALINY;

® 3HAKOMCTBO cO cdepamu mTpPodHEeCcCHOHANBLHOW NEATEIHHOCTH, CBSA3aHHBIMH C (U3HKOW, U
COBPEMEHHBIMU TEXHOJIOTHSMHU, OCHOBAHHBIMHU HA JOCTH)KEHUSIX (DPU3NUECKOIN HAyKH.

Xapakrepucruka odyuyarommxcs ¢ 311P

OoOyuaronmecss ¢ 3IIP — 370 ameTu, uUMerOIME HEAOCTaTKU B IICHXOJOTMYECKOM Ppa3BUTHUH,
noareBepxkaennsie [IMIIK u mpensTcTByromue MOMydeHUIO oOpa3oBaHus 0€3 CO3MaHHs CIEIHAIBHBIX
YCIIOBUM

Ooyuarommecs: ¢ 3[1P xapakTepusyroTcs ypOBHEM pa3BUTHs HECKOJIBKO HIDKE BO3PACTHON HOPMBI,
OTCTaBaHHUE MOXKET MPOSBIATHCSA B LIEJIOM WM JIOKAJIBHO B OTAENbHBIX (YHKIMAX (3aMeIUICHHBIA TeMI WK
HEPAaBHOMEPHOE CTAaHOBJICHHE II03HABATEJIbHOW JedTeiabHOCTH). OTMedaroTcs HapylleHUs BHUMAaHUS,
aMsATH, BOCHPUSATHS M JPYTUX TI03HABaTENbHBIX IIPOLIECCOB, YMCTBEHHOW pabOTOCIOCOOHOCTH H
L[€JICHAIIPaBICHHOCTH JIETEIIbHOCTH, B TOM MJIM MHOM CTENEHU 3aTPYAHSIONINE YCBOCHUE IKOJIBHBIX HOPM U
HIKOJIbHYIO alalTalluIO B LIEJIOM.

Bce oOyuatommecst ¢ 3[1P ucnbITBIBalOT B TOW WM WHOH CTENEHHW BBIPAKCHHBIC 3aTPyIHEHHS B
YCBOCHMM Y4Y€OHBIX MPOrpaMM, OOYCIIOBJIEHHBbIE HEIOCTATOYHBIMHM I103HABATEIbHBIMH CIIOCOOHOCTSAMU,
cienn(pUIeCKUMH PAacCTPOMCTBAMHU TICHXOJOTHYECKOTO Pa3BUTHs (IIKOJBHBIX HABBIKOB, peYd W p.),
HapyLEeHUsIMU B OpraHM3alliu AEATeNbHOCTH W/Win noseaeHus. O0mumu aias Bcex oOywatomuxcs ¢ 3I1P
SBIISTIOTCSI B PA3HOM CTETNIEHH BBIPAKEHHBIE HEJAOCTATKH B (DOPMUPOBAHMH BBICIINX MCUXUYECKUX (DYHKIINH,
3aMEMJICHHbIN TeMI JHMO0O HEpaBHOMEPHOE CTAHOBJICHUE I103HABATEIbHON JAEATENbHOCTH, TPYIHOCTH
IIPOM3BOJILHONW caMOperyasauuu. JJoctarouHo 4acTo y oOydaroluxcsi OTMEYAKOTCSl HApyLIEHUs! peueBOd U
MEJIKOM pyYHOH MOTOPHKH, 3pUTEIBHOIO BOCIPUATUSA M MPOCTPAHCTBEHHOW OPUEHTHUPOBKU, YMCTBEHHOM
paboTOCIIOCOOHOCTH U AMOLMOHATIBHON C(hephl.

VYueOHblit mpeameT «DPU3uKay SBISETCS CUCTEMO0OPa3yIOIIUM Il €CTECTBEHHOHAYUHBIX ITPEIMETOB,
MIOCKOJIbKY (PU3MYECKHE 3aKOHBI MUPO3/IaHUs SIBISIOTCS OCHOBOM CO/AEp)KaHUS KypCOB XUMHUH, OMOJIOTHH,
reorpadguu u actpoHoMun. Ou3nKa BOOPYKaeT 00y4arOUIMXCsl HAYYHBIM METO/I0M MTO3HAHHUS, I03BOJISIOLIIM
MoJiyyaTh OOBEKTHBHBIE 3HaHUS 00 OKpyxawomeM wmupe. [IpenMer MakcUMalbHO HampaBieH Ha
¢dbopMHpoBaHHE HHTEpeca K MPUPOJHOMY M COLMAIBHOMY MHUpY, COBEPLICHCTBOBAHHWE IO3HABATEIIbHON
nesitenbHOCTH oOyuaromuxcst ¢ 3[IP 3a cuer oBnaneHUss MBICIUTEIBHBIMHU OIEpalUsIMU CpaBHEHMUS,
000011IeHus, Pa3BUTHE CHOCOOHOCTH AapryMEHTHpPOBAaTh CBOE MHEHHE, (OPMHUPOBAHHE BO3MOKHOCTEH
COBMECTHOHN jedTenbHOCTU. M3yuenue ¢u3uku crnocoOcTByeT pa3zButuio y oOyuatomuxces ¢ 3[IP
IIPOCTPAHCTBEHHOT'O BOOOpa)keHUs!, (QYHKIIMOHATLHON IPaMOTHOCTH, YMEHHUS BOCIIPUHUMATh U KPUTHUYECKH
aHAJIM3UPOBATh MH(OPMALINIO, IPEACTABIEHHYIO B pa3IMYHbIX (hopMax. 3HAUMMOCTb IIpeIMeTa I Pa3BUTHS
KM3HEHHOM KOMIETEHIIMM OOy4aroIuXcs 3aKII0YaeTcsi B YCBOGHHMM OCHOBBI (DU3MYECKHUX 3HAHUH,
HEOOXOIMMBIX JIJIs IOBCEAHEBHOM JKM3HH; HABBIKOB 3/I0pPOBOT0O U OE€30I1aCHOTO [Tl YEJIOBEKA M OKPYXKaroIIeH
ero cpepl 00pasa KU3HU; GOPMUPOBAHUH IKOJIOTHUECKOHN KYIbTYPHI.

[Iporpamma oTpaxkaeT coaepkaHue oOyueHuss mnpeamery «Dusuka» ¢ y4eToM O0coObIX
oOpa3zoBaTenbHBIX MOTpeOHOCTel oOywaromuxcs ¢ 3[IP. OBnaneHue JaHHBIM Y4eOHBIM MPEAMETOM
MPEACTABIISIET OMNPEACICHHYI0 TPYIHOCTh it oOywaromuxcs ¢ 3[IP. DTo cBsizaHO C OCOOCHHOCTSIMH
MBICIUTENBHON JIEATENbHOCTH, MEPHOJUUECKUMH KOJeOaHUSMH BHHMMAaHUS, MajbiM OO0OBEMOM MaMATH,
HEJ0CTaTOYHOCTHIO 00111eT0 4 3amaca 3HaHU M, TOHWKEHHBIM [T03HABATEIbHBIM HHTEPECOM U HU3KHM YPOBHEM
peueBoro pa3BUTHs. [ mpeooeHus TPYAHOCTEH B H3yd4eHUH yueOHOoro npeamera «Pu3nka» HeoOXoauma
ajanranus o0bema U xapakTepa yueOHOT0o MaTepHala K o3HaBaTeIbHbIM BO3MOKHOCTSIM JJaHHON KaTeropuu
o0ydJaroImuxcs, y4eT UX OCOOCHHOCTEH pa3BUTHS: HCIIOJIB30BAHHE AJITOPUTMOB, BHYTPHUIIPEAMETHBIX H
MEXIMPEIMETHBIX CBSI3€H, IOCTENIEHHOE YCIOKHEHNE U3ydaeMoro MaTepuara.

JlaHHas mporpaMMa KOHKPETU3HUPYET COAep KaHue MPEAMETHBIX TEM B COOTBETCTBHHM C TPEOOBAHUSIMU
00pa30BaTeNbHOr0 CTaHAPTa, PEKOMEHAYEMYIO TOCIEeI0BAaTEIbHOCTh U3yUEHUS Pa3/iesioB (PU3UKU C YIETOM



MEXIIPEIMETHBIX W  BHYTPHUIPEIMETHBIX CBsI3€H, JOrMKM y4eOHOro Imporecca, BO3PACTHBIX U
TICUXOJIOTHYECKUX ocobeHHocTel obOydaromuxcsi ¢ 3[IP Ha ypoBHe ocHOBHOro o0Iero oOpa3oBaHWS,
orpeeNIieT MUHUMAaJIbHBIN Ha0Op OMBITOB, IEMOHCTPAINi, TPOBOAMMBIX YUUTENIEM B KJIacce, 1Tab0paTOpHBIX
paboT, BBITIOJIHSIEMBIX 00YJarOIIIIMUCH.

Metoanueckolr OCHOBOH M3ydeHus: kypca «®u3nka» Ha YpOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS
SBIIAETCS ~ CUCTEMHO-ACSTEIBbHOCTHBI  MOAX0A,  OOeCleuyMBAIOMIMM  JTOCTHXKEHUE  JIMYHOCTHBIX,
MCTAIIPECAMCTHBIX W IMPEAMCTHBIX O6p3,30BaTCJIBHBIX PE3YIbTATOB MOCPEACTBOM OpraHU3allun aKTUBHOM
M03HABATEIBHOM IEATEIbHOCTH 00YUaIOLIUXCsl, YTO OUEHb Ba)kHO mpu 00yueHun neteit ¢ 3I1P, s koTopbix
XapaKTepHO CHIDKEHHE MMO3HABATEIbHON aKTUBHOCTH.

MECTO YYEBHOI'O IPEJIMETA «®U3UKA» B YYUEBHOM IIVIAHE
Ha uzydenne pusuku (6a30BbIi ypOBEHB) Ha YPOBHE OCHOBHOT'O O0IIIET0 00pa3oBaHus OTBOAUTCS 238

4yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJem0), B 8 kiacce — 68 yacoB (2 yaca B Heneno), B 9 kimacce — 102
yaca (3 yaca B HEJIEIIIO).

[Ipennaraemeiii B mporpamMme To (HU3MKE TEepedYeHb TabOpaTOpHBIX pPabOT M OMBITOB HOCHT
PEKOMEHIaTENIbHBIN XapaKTep, YIUTEINb JIeIaeT BEIOOP MPOBEICHHUS JIA0OPATOPHBIX Pa0OT U OMBITOB C YU4ETOM
WH/IUBUYAIbHBIX OCOOCHHOCTEH 00yYarOIIUXCS.



COJEP)KAHUE YYEBHOI'O IPEIMETA
7 KIIACC

Pa3nea 1. ®usuka u e€ posib B NIO3HAHMHN OKPY’KAKOIIEro MUpa.

®usuka — Hayka o npupoze. SBieHus npupoipl. PU3NUYECKUe SBICHUA: MEXaHUYECKUE, TEILIOBBIC,
NEKTPUYECKUE, MATHUTHBIE, CBETOBBIC, 3BYKOBBIE.

®dusnueckue BenuuuHbl. M3mepenue ¢usndeckux BenuuuH. Pusndeckue npudopsl. IlorpemHocts
n3MepeHnil. MexayHapoIHasi CUCTEMA €IMHULL.

Kak ¢u3uka u npyrue ecrecTBeHHbIE HAYKH U3y4aloT MPUpoLy. EcTecTBeHHOHAYUHBINH METO/1 TO3HAHUS:
HaOJI0IeHNe, TOCTAaHOBKA HAyYHOI'O BOIPOCA, BBIIBM)KEHUE TUIIOTE3, IKCIIEPUMEHT 10 IPOBEPKE I'MIIOTE3,
o0bsicHeHUe Hab0gaeMoro apieHus. Onucanue GU3NUecKuX SBJICHUN C TOMOIIBIO MOJIENIEH.

Jemoncmpayuu.

1. Mexanudeckue, TEIUIOBBIE, dJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIC SIBJIICHHUS.

2. ®usnyeckue NpubOpPHI U IpoLelypa NPsIMbIX H3MEPEHUH aHaTIOrOBBIM U LIU(POBBIM ITPUOOPOM.

Jlabopamopnusie pabomot u onvimel.

OnpezneneHue LEeHbI 1eJIEeHUS KaIbl K3MEPUTEIHLHOI0 Ipuodopa.
N3mepenne paccTOsTHU.

H3mepenune 00bEMa KUAKOCTU U TBEPIOTO TENA.

Onpenenenue pasMepoB MajbIX TE.

ok wnNeE

W3mepenne Temneparypsl Py NOMOILIHU KUAKOCTHOTO TEPMOMETPA U IaTYMKa TEMIIEPATYPBI.

6. [IpoBenenne wuccnegoBaHUs O MPOBEPKE TUIOTE3bl: JAIBHOCTh IOJIETa WIAPUKA, ITYLIEHHOI'O
TOPU30HTANILHO, TEM O0JIbIIIe, YeM OO0JIbIIe BBICOTA ITYCKA.

Paznen 2. [lepBoHayanbHble CBeeHNs 0 CTPOCHUH BellecTBA.

CrtpoeHue BelecTBa: aTOMbI U MOJICKYJIBI, UX pa3Mepbl. OMBIThI, JOKA3bIBAIOIIUE JUCKPETHOE CTPOCHUE
BEILIECTBA.

JIBrkeHnue dactui BeniecTBa. CBA3b CKOPOCTH JBMXKEHHMS 4YacTULl C TemiepaTypoil. bpoyHoBckoe
nBrkeHue, TuQy3us. BzanmopelicTBre 4acTUI] BEIIECTBA: IPUTSDKCHUE U OTTAIKMBAHHE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHUE Ta30B, KUAKOCTEH M TBEPABIX (KPUCTAJUTMYECKUX) TeJl.
B3auMocBs3b MeX1y CBOMCTBAMU BEIIECTB B Pa3HBIX arperaTHbIX COCTOSIHUSX U UX AaTOMHOMOJIEKYJISIPHBIM
ctpoeHreM. OcoOEHHOCTH arperaTHhIX COCTOSTHUM BOJIBI.

Jemoncmpavyuu.

1. HabGmonerne OpOyHOBCKOTO IBHKCHHUSI.

2. Habmonenue nuddysuu.

3. Habnronenue sBieHui, OObSICHSIOMIMXCS MPUTSHKEHUEM WU OTTAIKMBAaHHEM YaCTHII BEIECTBA.

Jlabopamopuwvie padbomol u onvimol.

1. Onenka quaMeTpa aToMa METOJIOM PAJIOB (C HCToJIb30BaHUEM (hoTorpaduii).

2. OnbITHI 110 HAOJIIOACHHUIO TETIOBOTO PACIITUPEHHUS Ta30B.

3. OnbITHI IO OOHAPYKEHUIO JEHCTBHUS CHII MOJIEKYJISIPHOTO MPUTSHKCHHUS.

Paznen 3. /IBu:kenune u B3auMo/ieiicTBue TeJl.

Mexanunueckoe ABuxkeHue. PaBHOMepHOEe U HepaBHOMepHOe JBHxeHHe. CkopocTb. CpelHsisi CKOPOCTh
MPU HEPABHOMEPHOM JBIKEHUH. PacuéT myTH 1 BpeMEHH JIBHKCHHS.

SIBnenune nHepuu. 3aKOH HHEpIMHU. B3anMoieiicTBrE TeN Kak MPUYUHA U3MEHEHUSI CKOPOCTH JIBUKEHHUS
ten. Macca kak Mepa uHepTHocTH Tena. [InmoTHocTh BemecTBa. CBsI3b MIIOTHOCTH C KOJIMYECTBOM MOJIEKYIT B
enuHuIle 00bEMA BeIIecTBa.

Cuita kak xapakTepucTuka B3aumonenctsus Ten. Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuisl ¢
MTOMOIIIBIO TUHAMOMETpA. SIBIIEHNE TATOTEHUS U cruia TsbkecTr. Criia TSHKECTH Ha IPYruX MiaHeTax. Bec tena.
HesecomocTs. CriokeHue cuil, HalpaBJIEHHBIX 10 OJHOW NpsiMoi. PaBHozeicTBytomas cuil. Cuiia TpeHusl.
TpeHue ckosibKeHUs U TpeHue NoKosl. TpeHue B Mpupojie U TEXHUKE.

Hemoncmpayuu.



Habmronenne MeXaHU4eCKOro IBHXKEHUS Tela.

N3mepenne ckopoCcTH MPSIMOJIMHEMHOTO JIBUKEHHUS.
HaGmronenue siBJICHHS] HHEPITUH.

Habmtoienue n3MeHeHus: CKOpoCcTU MPH B3aUMOIEHCTBUU Tell.
CpaBHeHHE MacC MO B3aUMOJEHCTBUIO TEJL.

I

. Cnoxenue cuji, HalpaBJICHHBIX [0 OJHON MPSIMOH.

Jlabopamopuvie pabomul u onvimol.

1. Onpenenenre CKOPOCTH PAaBHOMEPHOTO JIBUKEHHUA (IIapUKA B KUJIKOCTH, MOJEIH JIEKTPUUYECKOTO
aBTOMOOWJIS U TaK Jajee).

2. Omnpenenenue cpeHeil CKOPOCTU CKOJIbKEHUSI OpycKa UITH IIapHKa M0 HAKJIOHHOM MIIOCKOCTH.

3. Omnpenenenue IOTHOCTH TBEPIOTO Tea.

4. OnbITHI, IEMOHCTPUPYIONIUE 3aBUCUMOCTh PACTSOKCHHS (IeopMallii) IPYKUHBI OT MPHIOKECHHON
CHJIBL.

5. OnbIThL, TEMOHCTPUPYIOLIUE 3aBHCUMOCTH CHJIBI TPEHHS CKOJIBKEHHS OT Beca Tella U XapakTepa
COIPHUKACAIOLINXCS TOBEPXHOCTEH.

Pa3znen 4. /laBiienne TBEPABIX TeJI, JKUAKOCTEN U ra3oB.

Hasienne. CriocoObl YMEHBIICHS M YBEITUYCHUS IaBIeHM. JlaBleHue ra3a. 3aBUCUMOCTD JIaBJICHHS T'a3a
ot 00BéMa, Temneparypsl. [lepenaya gaBiaeHus: TBEPABIMU TE€IAMU, KUJIKOCTAMH U razamu. 3akoH [lackais.
[TneBMaTH4ecKre MalIMHbL. 3aBUCUMOCTD JABJICHUS KUJIKOCTH OT TNTyOuHBI. ['MapocTtaTudyeckuii mapamoxc.
CooOmraromuecs cocyabl. [ napaBnuyeckiue MeXaHU3MBI.

Atmocdepa 3emiu u atMocdepHoe naBineHue. [[pudarHbBI CyIeCTBOBAHUS BO3IYITHOW 000T0YKH 3eMITH.
Omneit Toppuuenu. U3mepenne arMmocepHOro AaBieHus. 3aBUCUMOCTh aTMOC(HEPHOTO JaBIEHUS OT BBICOTHI
HaJ ypoBHeM Mops. [Ipubopsl 1ist usmepenus aTMochepHOro JaBICHUS.

JleiicTBHE KUIKOCTH M Ta3a Ha MOTPYKEHHOE B HUX TeJo. BrlTankuBaromas (apxumenoBa) cuia. 3aKoH
Apxumena. [naBanue ten. Bo3nyxoraBanue.

Jemoncmpayuu.
3aBUCHUMOCTb JaBJIEHUS T'a3a OT TEMIIEPATypBhI.

[lepenaya naBneHuUs: KUIKOCTHIO U Fa30M.

Coob1maronyecs: Cocy/sl.

I'mppaBnnueckuii mpecc.

[IposiBnenue necTBusi aTMOCHEPHOTO TABJICHHUS.

3aBUCHMOCTh BBITAJIKHBAIOIIEH CHIIBI OT 00BbEMA MOTPYKEHHOM YaCTH Tea U TIOTHOCTHU KHUJIKOCTH.
PaBeHCTBO BBITANKMBAIOLIEH CHUIIbI BECY BHITECHEHHOM KHIKOCTH.

O NV A WNPRE

VYcnosue miiaBaHus TeN: MJIaBaHUE WIN MOTPYKEHUE TEJ B 3aBUCUMOCTH OT COOTHOIIEHHUS TUNIOTHOCTEM
Tesa U KUAKOCTH.

Jlabopamopuvie pabomol u onvimel.

1. HccnenoBanue 3aBUCHMOCTH Beca Tella B BOZle OT 00bEMa MOrpyKEHHON B )KUKOCTh YaCTH TeJa.

2. Omnpenenenne BBITAIKUBAIOIIEH CHIIBIL, JENCTBYIOIIEN Ha TEJIO, MOTPYKEHHOE B )KUJIKOCTD.

3. IIpoBepka HE3aBHUCHMOCTH BBITAJKHUBAIOIIEH CHJIBI, JEHCTBYIOIIEH HA TEJIO B XKUAKOCTH, OT MaccChl
Tena.

4. OnbIThl, JIEMOHCTPUPYIOIIHME 3aBUCHMOCTh BBITAJKHBAIOLIEH CWIBL, JCHCTBYIOLNIEH Ha TEJIO B
KHUJKOCTHU, OT 00BEMA MOTPYKEHHOM B KUIAKOCTh YaCTH TeJA U OT MJIIOTHOCTHU KHUIKOCTH.

5. KoHcTpynpoBaHue apeoMeTpa NIl KOHCTPYUPOBAHUE JIOJKU U ONIPENEIEHHUE €€ TPY30IOABEMHOCTH.

Pa3nea 5. PaGora m MOIIHOCTD. JHEprus.

Mexanunyeckas padora. MOIIHOCTS.

[IpocTeie MexaHU3MBI: pblYar, 010K, HaKJIOHHas IIOCKOCTb. [IpaBuiio paBHOBecHs prruara. [lpumenenue
IpaBujIa paBHOBECHUS pblyara K 0J0Ky. «3o10Toe npaBuwiio» Mexanuku. KII/I mpocteix mexanu3mos. [Ipocteie
MEXaHU3MBI B OBITY M TEXHHUKE.



Mexanuueckas sHeprus. Kunermueckas W mNoTeHIManbHass sHeprus. lIpeBpailieHue oJHOTO BHUAA
MEXaHUYECKON PHEPTUHU B APYroi. 3aKOH COXPAaHEHUS SHEPTUU B MEXaHUKE.

Hemoncmpayuu.

1. TIpumepbl NPOCTHIX MEXAaHU3MOB.

Jlabopamopuusie pabomot u onvimel.

1. Onpenenenue pabOTHl CHJIBI TPEHHS TPHU PABHOMEPHOM [BWKCHHHM Tela IO TOPHU30HTAIBHON
MMOBEPXHOCTH.

2. UccnenoBaHue ycnoBHUil paBHOBECHS pbluara.

3. Nsmepenune KIIJI HakIOHHOM MJIOCKOCTH.

4. V3ydyeHue 3aKOHA COXPaHEHHsI MEXaHUYECKON YHEPTHUH.

8 KUIACC

Paznen 6. TenmsioBLIe ABJICHUA.

OCHOBHBIE MOJIOKEHHSI MOJIEKYISIPHO-KUHETUYECKON TEOpUU CTPOEHHUs BellecTBa. Macca U pasMepsl
aTOMOB M MOJIEKYJI. ONbIThL, OATBEPKIAIOLINE OCHOBHBIE IIOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKON TEOPUH.

Mogenu TBEPIOTO, KHUIKOTO M Ta3000pa3HOTO COCTOSHUH BemiecTBa. Kpucrammyeckne u aMmopdHbIe
tena. OOBsICHEHUE CBOMCTB Ta30B, JKUIKOCTEH M TBEPIABIX TEI HA OCHOBE IMOJIOKEHUW MOJEKYJISIPHO-
KHMHETH4eCcKoi Teopun. CMauynBaHKWe U KaWJUIPHBIE sIBJIEHUS. TemnoBoe pacliupeHre u cxaTue.

Temnepatypa. CBs3b TeMIEpaTyphl CO CKOPOCTHIO TEIIOBOTO ABM)KEHUSI YAaCTHULl. BHYTpeHHss SHEprUsl.
CriocoOpl U3MEHEHUs] BHYTPEHHEHN SHEPrUM: TEIUIONepeada U coBepileHne padboTsl. Bunbl Temionepeayu:
TEIJIONPOBOJHOCTb, KOHBEKLIUS, U3TyUEHHE.

KonnuectBo TemnoTsl. YaenbHas TEMJIOEMKOCTh BeELIECTBAa. TemiooOMEH U TEIUIOBOE DPaBHOBECHE.
VYpaBHenue TemioBoro 6ananca. [lnaBnenue u orBepaeBaHe KPUCTAIMUECKUX BEILIECTB. Y JieJIbHAs TEIIOTa
rnaBieHus. [lapooOpazoBanue u konaeHcanus. Ucnapenue. Kunenue. Y nenpHas Temiota mapooOpa3oBaHusL.
3aBUCUMOCTh TeMIEepaTypbl KUMEHUS OT aTMOC(HEPHOTO AaBJICHUS.

BnaxxnocTs Bo3ayXa.

OHeprus ToIMBa. Y iejbHasi TEIJI0Ta CrOPaHHUSL.

[Tpunumns! padots! Temnossix Asurarenei KIIJ[ reroBoro asurarens. TenioBble ABUraTeNN U 3aluTa
OKpY>Karolleu Cpeibl.

3aKOH COXpaHEHUs U MPEBPAILCHUS YHEPTUHU B TEIJIOBBIX MPOIIECCAX.

Jemoncmpayuu.

Hab6monenne 6poyHOBCKOTO JBHMKEHUS.

Hab6monenue muddysum.

Habmroienue siBieHni cMauMBaHUsI U KAMWJUTSIPHBIX SBICHUM.

HaOGnroeHue TeminoBoro pacuMpeHus Tell.

V3MeHeHre AaBlieHus Ta3a Mpu U3MEHEHUH 00bEMa U HArpeBaHUH UITU OXJIAXKICHUU.
[TpaBuiia u3MepeHus TeMIepaTypsbl.

Bunae! Tenionepenaun.

OxJaxJieHue Ipu COBEPUICHUN PaOOTHI.

HarpeBanue npu coBepiiieHUH padOThl BHEITHUMU CHIIAMHU.

O NOUAEWNR

[EEN
e

CpaBHeHI/IC TEIIOEMKOCTEN Pa3JIMYHBIX BCUICCTB.

[EEN
=

Habmronenne kumnenus.

[EEN
g

Ha0umroieHre ocTosTHCTBAa TeMITEpaTyphl P TUTABIICHUH.

13. Moienn TeIJIOBBIX IBUTATEIIEH.

Jlabopamopuvie pabomuvl u onvimol.

1. OnbITh IO OOHAPYKEHUIO ACUCTBHSI CUI MOJIEKYISIPHOTO MIPUTSKEHUS.

2. OnbITHI 1O BBIPAIIMBAHUIO KPUCTAIUIOB TIOBAPEHHON COJIU HIIM caxapa.

3. OmnBITHI 110 HAOTIOJACHHUIO TEIJIOBOTO PACITUPEHHUS Ta30B, KUIKOCTSH U TBEP/IBIX TEIL.
4. OmnpeneneHue JaBICHUS BO3yXa B Oa/IOHE IITPHIIA.



5. OmpIThI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh JAaBJICHHS BO3JyXa OT €ro oO0béMa M HarpeBaHUs WIH
OXJIQXKICHMUS.

6. IIpoBepka TUMOTE3bl JIMHEHHON 3aBHCUMOCTH JUIMHBI CTOJIOMKA >KUAKOCTH B TEPMOMETPUUYECKOMH
TpyOKe OT TeMIepaTyphbl.

7. HalGumroieHre u3MeHeHUs BHYTPEHHEH SHEpIuu Tela B pe3ysbTare TeIionepeadn u padoThl BHEIIHUX
CHIL

8. HccnenoBaHue sIBICHUS TEIUIOOOMEHA TP CMEILIMBAHUH XOJIOAHOM U TOpsSYeid BOJBI.

9. OmnpeneneHne KOJIMYECTBA TEIUIOThI, IOJIYYEHHOrO BOJOM HpU TEMI00OMEHEe C HarpeTbiM
METANINYECKUM LIUJIUHAPOM.

10. Onpenenenne ynenbHON TEINIOEMKOCTH BEIECTBA.
11. HccnenoBanue npouecca vCnapeHus.

12. Omnpenenenne OTHOCUTENIBHOMN BIaXXHOCTH BO3/yXa.
13. Onpenenenue ynenbHON TEIUIOTHI IIABJICHUS JIbJA.

Pa3znen 7. JjekTpryeckre 1 MATHUTHBIE SIBJICHUS.

Onexrpuzanus Ten. J[Ba popa 3IEKTpHUUECKUX 3apsioB. B3anmopelcTBHE 3apsiKEHHBIX Tell. 3aKOH
Kynona (3aBucHMOCTb CHUJIBI B3aUMOJICHCTBUS 3aPSKEHHBIX TEJ1 OT BEJIMUMHBI 3apsiI0OB U PACCTOSIHUS MEXTY
TEJIaMu ).

Onexrpudeckoe nojue. Hanpssk€HHOCTB 31eKTpruueckoro nois. [IpuHuun cynepno3uunu 31eKTpUuecKux
noJieil (Ha KaueCTBEHHOM YPOBHE).

Hocurenu »snexTpuueckux 3apsioB. OJIEMEHTapHbI 3iekTpuueckuil 3apsia. CrpoeHue aroma.
[IpoBOAHMKY M TUANEKTPUKU. 3aKOH COXPAHEHUSI AIEKTPUYECKOTO 3apsia.

DNeKTpUYecKUuil TOK. Y CIOBUS CYIIECTBOBAHUS IEKTPUUECKOro TOKa. VICTOYHMKM MOCTOSIHHOTO TOKa.
JIeHCTBUS 3JIEKTPUUYECKOIO TOKA (TEIIOBOE, XUMUYECKOE, MarHUTHOE). DJIEKTPUUYECKUH TOK B JKUAKOCTSAX U
razax.

Onexktpuueckas uenb. Cuia Toka. OnekTpuueckoe HampspkeHue. COonpOoTUBIEHHE ITPOBOAHMKA.
VYenapHOE conpoTHUBICHHUE BellecTBa. 3akoH OMa ais ydactka nenu. [lociaenoBarenbHoe U nmapasienbHOE
COEIMHEHUE NTPOBOIHUKOB.

Pabota 1 MOIIHOCTB A5IeKTpUYecKoro Toka. 3akoH Jlkoymns—JIenna. DnexkTpuyeckue Henu u noTpeduTenu
aNeKTpuYecKkoil sHepruu B ObITy. KopoTkoe 3aMbIkaHue.

IToctosiHHBIE MarHUTHI. B3anMozelicTBHe MOCTOSHHBIX MarHUTOB. MarHutHoe mnosie. MarHutHoe mnoie
3eMiIM U €ro 3HadeHue i KU3HM Ha 3emuie. OnblT Opcerea. MarHUTHOE IOJIE 3JIEKTPUUYECKOrO TOKA.
[IpumeHeHue »>JEKTPOMAarHUTOB B TeXHHUKE. JlelicTBUE MarHUTHOIO IOJiI Ha IPOBOJHUK C TOKOM.
DNeKTpOoABUTaTEIb MOCTOSHHOIO ToKa. Mcronp30BaHue AJIEKTpOABUraTeNIeld B TEXHUYECKUX YCTPOUCTBAX U
Ha TPaHCIOpTE.

Oneitel @apagnes. SIBneHue snexkTpoMarHuTHOM uHAYKUMHU. [IpaBuno Jlenma. Onextporeneparop.
CrniocoObl oTy4eHUs JIEKTPUYECKON SHEPTUH. DNEKTPOCTAHIIMY Ha BO30OHOBISIEMBIX HCTOUHUKAX YHEPTUU.

Jemoncmpayuu.

DneKkTpu3anus Ted.

JIBa posa IEeKTpUYECKUX 3aps10B U B3aUMOJIEHCTBUE 3aPSKEHHBIX TEll.
YCTpOUCTBO U JEUCTBUE IIEKTPOCKOIIA.

DJIEKTpOCTaTUYECKasT MHTYKIIHSI.

3aKOH COXpaHEeHHMsI PJIEKTPUUECKUX 3apsIOB.

[TpOBOAHMKY U TUAIIEKTPUKH.

MonenupoBaHue CUIIOBBIX JIMHUHN 3JIEKTPUYECKOTO MOJIS.

M cTOYHUKH IOCTOSTHHOTO TOKA.

JlercTBUA DIIEKTPUYECKOTO TOKA.

10. DNEeKTPUUYECKHI TOK B JKUJIKOCTH.

Lo NOUEWNRE

[EEN
=

I"a30BbIit pa3ps.
12. N3mepenne critbl TOKa aMIepPMETPOM.



13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

N3MepeHne 3JIEKTPpUYECKOr0 HAIPSKEHUS BOJBTMETPOM.

Peocrar u marasuH COIPOTUBIICHUN.

BzaumogeiicTBHE TOCTOSHHBIX MarHUTOB.

MoaenupoBaHr€ HEBO3MOKHOCTH Pa3/IeJICHHs TOJIFOCOB MarHUTa.
MoaenupoBaHre€ MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.
OnbIT Opcrena.

MarnuTHoe noJje Toka. DJIeKTPOMArHuT.

JlelicTBME MarHUTHOTO ITOJISI HA TPOBOJHUK C TOKOM.
DNEeKTPOABUTATEIb TIOCTOSIHHOTO TOKA.

HccnenoBanue saBieHUs 3JIEKTPOMAarHUTHON MHTYKIIUH.

OnbiThl Dapajes.

3aBHUCUMOCTb HaMpaBJIEHUS] MHAYKIMOHHOTO TOKA OT YCJIOBHI €ro BO3HUKHOBEHMUSI.
DIEKTPOTreHePaTop MOCTOSTHHOTO TOKaA.

Jlabopamopuvie pabomul u onvimol.

vk wNeE

OnbIThI 1O HAOIIOEHUIO SJIEKTPU3ALUU TNl MHAYKLIHEH U PU CONTPUKOCHOBEHUU.
HccnenoBanue qeHCTBUS SJIEKTPUIECKOTO MOJIS HA MPOBOIHUKU U AUITICKTPUKH.
COopka u mpoBepKa padOThI NEKTPHUUECKOH IEMH TOCTOSHHOTO TOKA.

W3mepeHue U peryJmpoBaHUe CUIIbI TOKA.

W3mepeHue u peryimpoBaHue HapsHKEHUS.

6. McciienoBanue 3aBUCHMOCTHU CHJIBI TOKA, HIYIETO Yepe3 Pe3UCTOp, OT CONPOTHBICHUS PE3UCTOPa U

HaIIpsAKCHUA Ha PE3UCTOPC.
7. OHBITLI, ACMOHCTPUPYIOIIHUE 3aBUCUMOCTL JJICKTPHUYCCKOI'O COIIPOTHUBIICHUA HNPOBOJHHKA OT €T0
AJIMHBI, IUTOAAW ITOIICPCYHOI0 CCUHCHUA U MaTCpHrajia.

8. IIpoBepka npaBuia CII0KEHUS HAIIPSHKEHUH IIPU ITOCIIEI0BATEILHOM COCIMHEHUH JIBYX PE3UCTOPOB.

9. IIpoBepka npaBuiia Ajsl CUIIbl TOKA IIPU IApaJIJIEIbBHOM COEAMHEHUH PE3UCTOPOB.

10.
11.
12.
13.
14.
15.
16.
17.

Omnpenenenne pabOTHI AIEKTPUIECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOP.

OmnpeneneHre MOIIHOCTH 3JIEKTPUUYECKOT0 TOKA, BBIJIENIIEMOI Ha pe3UCTOpe.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, UIYIIETO Yepe3 JIAMIOUKY, OT HalpsDKEHUS Ha Hell.
Onpenenenue KII/] narpeBatens.

I/ICCJ'IC)IOBaHI/Ie MAarHuTHOTI O BSaHMOHCﬁCTBHﬂ IIOCTOAHHBIX MAarHuToOB.

I/I3yquI/I€ MAaramMTHOIO IIOJIA MTOCTOSAHHBIX MArHuTOB IMPU UX O6’I)G)II/IHCHI/H/I " pasaCIICHUN.
HccnenoBanue nefcTBUS 3JEKTPUIECKOTO TOKAa HA MAaTHUTHYIO CTPEIIKY.

OmnbITHl, JEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIBI B3aUMOJIEHCTBHS KAaTyIIKH C TOKOM H

MarauTa OT CHJIbI TOKA U HAalIPpABJICHUA TOKA B KaTYIIKEC.

18.
19.
20.
21.

N3yuenne neicTBrUs MArHATHOTO ITOJISI HA IPOBOAHUK C TOKOM.

KoHncTpynpoBanue 1 usyueHue padoThl FIEKTPOABUTATENSL.

N3mepenue KIIJ[ anexTpoaBUraTrenbHON yCTaHOBKH.

OnBITHI 1O UCCIIEJOBAHMIO ABJICHUS 2JIEKTPOMAarHUTHON NHIYKIIMH: UCCIIEJOBAHNE N3MEHEHUN

3HAYEHMs U HANPABIICHUs UHIYKIIMOHHOIO TOKA.
9 KJIACC

Pa3nea 8. Mexannueckue siBJIeHUsI.

Mexannueckoe nBukeHue. MarepuanpHas Touka. Cucrema orcyéra. OTHOCUTEIBHOCTD MEXAHUYECKOTO
NBUKEHNs. PaBHOMEpHOE npsAMoauHelHoe ABrkeHne. HepaBHOMepHOe npsiMosIMHEWHOE IBHKEeHHE. CpenHsisa
Y MTHOBEHHAsl CKOPOCTh TeJIa IPU HEPABHOMEPHOM JBUKEHUU.

Yckopenue. PaBHOyckopeHHOE NpsiMosInHeHOe BrxkeHne. CBoboHoe najgenue. OnbiThl ["anunes.

PaBHOMepHOE IBMXeHHE TO OKpyxkHOCTH. Ilepmon m uacrora oOpamienus. JluneliHas u yrioBas
ckopocTH. LleHTpocTpeMHuTENIBHOE YCKOPEHNE.



IlepBb1it 3akoH HerotoHa. Bropont 3akoH Herotona. Tpernii 3axkon Herorona. [IpuHumn cynepnosunuun
CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHuUs: cujia TPEHHSI CKOJIbKEHUS, CUjla TPEHHS TOKOsl, pyrue
BH/IbI TPCHHUS.

Cuna TSDKECTH M 3aKOH BCEMHUPHOI'O TATOTEHUsS. Y CKOpeHue CBOOOAHOrO najeHus. [[BukKeHue MiiaHeT
Bokpyr Coinnua. [lepBas kocmuueckasi ckopoctb. HeBecomMocTh U neperpysku.

PaBHOBecue marepuanbHOil Touku. AOcomoTHO TBEpAoe Teno. PaBHoBecue TBEpAOro Tema ¢
3aKpeNIEHHON OChO BpanieHus. MomeHT cuibl. LleHTp TsbkecTy.

Wmnynee tena. M3meHenne ummynbea. MMmmynbe cunbl. 3aKOH COXpaHEHHs HMMIy/bca. PeakTuBHOE
JBUKECHHUE.

Mexanunueckast pabota U MOLTHOCTh. PaboTa cui TskecTH, ynpyroctH, TpeHus. CBsi3b SHEPIUU U pabOTHI.
[loTreHunanpHas 3HEprus Teja, NOMHATOIO HaJ IOBEPXHOCTBIO 3eMiu. lloTeHnumanbHas d>Heprus cxaTou
npyxuHbl. Kunetnueckast sHeprus. Teopema 0 KHUHETUUECKON 3HEPIMU. 3aKOH COXPAHEHMsI MEXaHUUECKOI
JHEPTHUH.

Jemoncmpayuu.

1. HabmroneHne MexaHMYECKOTro ABMKEHHS TeJla OTHOCUTENILHO PAa3HbIX TeJl OTCUETA.

2. CpaBHeHME IyTEH M TPACKTOPUM IBUKECHMSI OJHOIO M TOTO K€ TejJa OTHOCUTEIIBHO DPAa3HBIX TEI
oTCcy€Ta.

3. N3MepeHne CKOPOCTH U YCKOPEHUS TPSMOJIMHEUHOTO JBUKECHUS.

4. VccnenoBaHue NPU3HAKOB PABHOYCKOPEHHOTO IBHIKEHUS.

5. HabGnronenue ABMKEHUS Tesla IO OKPYKHOCTH.

6. HabmoneHne MexaHMYEeCKMX SIBJICHMH, MPOUCXOJAIIMX B cucteMe oTcuéra «Tenexka» npu eé
PaBHOMEPHOM U YCKOPEHHOM JIB)KEHHH OTHOCUTENIFHO KaOMHETa (PU3UKH.

7. 3aBHCUMOCTb YCKOPEHHUS T€Ja OT MacChl Tejla U JEHCTBYIOIIEH Ha HETO CUJIBL.

8. Habmronenue paBeHCTBA CUII ITPU B3aUMOJICHCTBUU TEJI.

9. M3MeHeHue Beca Tesa IpU yCKOPEHHOM JBUKCHUH.

10. Ilepenaya nmmynbca Ipu B3aMMOJEHCTBUU TEIL.

11. [IpeoOpa3oBanus SHEPTUM NP B3aUMOAECHCTBUH TeEIl.

12. CoxpaHeHne UMITyJIbca IPU HEYIPYTOM B3aUMOJIEHCTBUU.

13. CoxpaHeHune UMITyJIbca IPH a0COTIOTHO YIPYTOM B3aUMOAECHCTBUM.

14. Habuntoienne peakTUBHOTO ABU)KEHHUS.

15. CoxpaHeHue MEXaHW4YEeCKOH SHEPTHH MTPU CBOOOTHOM Ma/ICHHUH.

16. CoxpaHeHne MEXaHUYECKON PHEPTUH NP IBUYKEHUU TeJla 107 IeHCTBUEM IIPY>KUHBI.

Jlabopamopmuvie padbomul u onvimol.

1. KoHCTpynpoBaHWe TpakTa Jisi pa3roHa U JAIBHEHIIEr0 PaBHOMEPHOIO [BUKEHHS IIapUKa WU
TCIICIKKHA.

2. Onpenenenue cpeaHe CKOPOCTH CKONBXKEHHUS Opycka WM JBUKEHHS IIapuka MO0 HAKIOHHOU
IJIOCKOCTH.

3. OrmpeneneHue yCKOPEHHS Tella TIPU PaBHOYCKOPEHHOM JIBUYKEHUH 110 HAKIIOHHOM TUIOCKOCTH.

4. VccnenoBanne 3aBUCHMOCTH TTYTH OT BPEMEHH IMPH PaBHOYCKOPEHHOM JBHKCHWUHU 0€3 HadallbHOU
CKOPOCTH.

5. IlpoBepka THUIOTE3bI: €CIM MPU PABHOYCKOPEHHOM IBMKEHHH 0O€3 HadalbHOW CKOpPOCTH MYyTH
OTHOCSITCS KaK Psiji HEYETHBIX YHCEIl, TO COOTBETCTBYIOIIUE MPOMEKYTKH BPEMEHH OJMHAKOBBI.

6. HCCJ’IG}IOB&HI/IG 3aBUCHUMOCTH CUJIbI TPEHUA CKOJIBXXCHUA OT CUJIbI HOPMAJIBHOT'O TaBJICHUA.

7. Omnpenenennie K03PHUIMEHTA TPEHUS CKOJBKEHUS.

8. Onpenenenue KECTKOCTU NPY>KUHBI.

9. Onpenenenue pabOThl CHIBI TPEHUS MPH PABHOMEPHOM [BIKEHUHM Tella IO TOPU30HTAIBHOM
MOBEPXHOCTH.



10. Omnpenenenue pabOTBl CHIBI YIOPYTOCTH MpH MOABEME Tpy3a C  HCIOJIb30BaHHEM
HETOBMKHOTO U TIOABHYKHOTO OJIOKOB.

11. N3yueHne 3ak0Ha COXpaHEHUS SHEPTUH.

Paznen 9. Mexannueckue KoJ1e0aHus U BOJHLI.

KonebarenbHoe amxenue. OCHOBHBbIE XapaKTEPUCTHKU KoJeOaHUWil: Mepuoj, 4acToTa, aMIUIUTY/A.
MareMaTHuecKuil U IPYKUHHBIA MasTHUKU. [IpeBparienne sHeprun Mpu KoyiedaTeIbHOM IBUKECHUH.

3aryxaromue konebanus. BeiHyxneHHbIe KojeOanus. Pe3onanc. Mexanuwdeckue BosiHBL. CBoOiCTBa
MEXaHMYECKUX BOJIH. [IpoosibHBIE U MTOnIEpeUHble BOJIHBI. [[11MHa BOJHBI U CKOPOCTh €€ pacinpOCTpaHEHUSI.
MexaHnyeckue BOJIHBI B TBEPIOM Telle, CEHCMUYECKHUE BOJIHBI.

3ByK. I'poMKOCTB 3ByKa M BbicOTa TOHA. OTpaskeHue 3Byka. IH(pa3ByK U yIbTpa3ByK.

Jemoncmpayuu.

=

Habmoienue xonebanuii Tei noj AeHCTBUEM CHUIIBI TSXKECTH U CUIIBI YIIPYTOCTH.
Habmroienue xonebanuii rpy3a Ha HUTH U Ha MPYKUHE.

Habmroienue BeIHYXIEHHBIX KOJIe0aHH U pe30HaHca.

Pacrnipoctpanenne npoJoabHBIX U IONEPEYHBIX BOJIH (HA MOJIENH).
Habumronenne 3aBUCHMOCTH BBICOTHI 3BYKa OT YacTOTHI.

6. AKycTUYeCKU pe30HaHC.

Jlabopamopuuvie pabomot u onvimel.

vk wnN

Omnpenenenue 4acToThl U Meproia KoineOaHui MaTeMaTHYecKoro MasTHUKA.
OrnpezenieHre 4acTOThl U IEPHOJIa KOJIeOaHUil MPy>KMHHOTO MasiTHUKA.
HccnenoBanue 3aBUCMMOCTH TIeproa KoJIeOaHUi TIOIBEIIICHHOTO K HUTH IPy3a OT JTHHBI HUTH.
HccnenoBanre 3aBUCIMOCTH TIEpHO/1a KOJIeOaHUH MPY>KUHHOTO MasITHAKA OT MacChl Ipy3a.
[TpoBepka HE3aBUCHMOCTH MEPHOJIa KoJieOaHH rpy3a, MOBEIIEHHOTO K HUTH, OT MacChl rpys3a.

6. OnbITBL, AEMOHCTPUPYIOIINE 3aBUCUMOCTh IEpHOoJa KoNeOaHuil MPYKUHHOTO MasTHUKAa OT Macchl
rpy3a 1 KECTKOCTH MPY>KUHBI.

7. U3mepenne yckopeHus CBOOOIHOTO MaICHHUS.

Pazjnen 10. DinekTpoMarHuTHOE MoJ1€ U YJIEKTPOMATHUTHbIE BOJIHBI.

DNEeKTPOMarHuTHOE MoJie. DJIEKTPOMarHUTHbIE BOJHBL. CBOWMCTBA 3JEKTPOMarHUTHBIX BosH. [llkama
3JIEKTPOMArHUTHBIX BOJIH. MCrob30BaHME AI€KTPOMArHUTHBIX BOJIH AJI COTOBOM CBSI3H.

DnekTpoMarHuTHas mpupoza ceeta. CKopocTh cBeTa. BoIHOBBIE CBOMCTBA CBETA.

Jemoncmpayuu.

1. CpoiicTBa 3€KTPOMarHUTHBIX BOJIH.

2. BosiHOBBIE CBOMCTBA CBETA.

Jlabopamopuwvie pabomul u onvimol.

ok wnNe

1. V3y4eHune CBOMCTB 3JIEKTPOMArHUTHBIX BOJH C TTIOMOIIBI0 MOOMIBLHOTO TenedoHa.

Pa3nen 11. CBeToBbIe sIBJIEHUS.

Jlyueast Moaenb cBeta. Mctounuku ceta. [IpsMonuneitHoe pacpocTtpanenue ceera. 3arMeHus: CoyHma
u JIynbl. Otpaxkenue cBeta. [Imockoe 3epkano. 3aKOH OTpaKEeHUsI CBETA.

[Ipenomnenue cBeta. 3akoH NpeloOMIICHHS cBeTa. [lomHOe BHYTpEeHHEE OTpakKe€HHUE CBeTa.
Hcnonp3oBanue nojHOro BHYTPCHHETO OTPAKCHHA B OIITUYCCKUX CBCTOBOJAX.

JIunza. Xox mydeii B nuH3ze. OnTHueckas cuctema (oToarnmnapara, MUKPOCKOIa B Teneckorna. [ a3 kak
ONnTHYECKasi CUCTEMA. BIM30PYKOCTh U 1aTbHO30PKOCTbD.

Pasnoxxenue Oenoro cseta B ciekTp. OnbiTel HploToHa. CriojkeHue crieKTpasibHbBIX 1[BeTOB. Jlucnepcus
CBeTa.

Jemoncmpayuu.

1. TIpssMosIMHENHOE pacIpOCTPAHEHHUE CBETA.

2. OtpaxeHue cBeTa.

3. INomy4yeHune n300pa>keHUi B INTOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKajiax.
4. TlpenomiieHue cBeTa.



OnTH4eckuii CBETOBOI.

Xon tyueit B coOuparomiei Junse.

Xox JIydeil B paccenBarolel JIMH3E.
[Tony4yenne n300paxeHuit C MOMOIIBIO JIMH3.

0 0N

[Tpunuun neiicTBus GoroamnmnapaTa, MUKPOCKOIIA U TEJIECKOIIA.

10. Mopens riasa.

11. Paznoxxenue 6emoro cBera B CIIEKT.

12. [Torydenue 6enoro cBeTa Mpu CI0KEHUU CBETA Pa3HBIX I[BETOB.

Jlabopamopuvie pabomol u onvimol.

1. HccnenoBanue 3aBUCUMOCTH yTIila OTPA)KEHUsI CBETOBOIO JIyda OT YIJIA MAJICHHUS.

2. V3yueHue XapakTepUCTUK U300paKEHUs MPEIMETA B IIJIOCKOM 3epKaje.

3. UccnenoBanue 3aBUCHUMOCTH YIJla NPEIOMJIEHHMSI CBETOBOTO Jiydya OT yrIja IaJeHUs Ha TpaHULEe
«BO31YX—CTEKJIO».

4. Tlonxy4yeHnue n300paXeHNH C MOMOIIBIO COOUPAIOIIEH JIMH3HI.

5. Onpenenenue GOKYyCHOTO PaCCTOSHUS U ONTUYECKOM CUITbI COOMPAIOIIEH JTUH3BI.

6. ONBITHI 110 Pa3NIOKEHUIO OEIOTO CBETA B CIIEKTP.

7. OnbITHI 11O BOCIIPUATHIO IIBETA MIPEAMETOB MPU UX HAOJIOICEHUH Yepe3 I[BETOBbIC (DUIBTPHI.

Pa3nen 12. KBanToBble siBJIEHUS.

OmnbiTel Pesepdopaa u mnanerapuas monens atoma. Mozens aroma bopa. Mcyckanue u morsomieHne
cBera aroMoM. KBaHThI. JIuHeUaTbie CIEKTPHI.

PanuoaktuBHOCTh. Anbda, OeTa- u ramma-uznydenus. CTpoeHre aroMHoro sjapa. HykinoHnHas mMopaens
aTOMHOTO siipa. M3oronsl. PagnoaktruBHble npeBpaienus. Ilepuon nonypacnasa aTOMHBIX siEp.

SnepHble peakuy. 3aKOHBI COXPAHEHUS 3apsII0BOT0 U MACCOBOT'0 YUCEI. DHEPTUS CBSI3U aTOMHBIX sJIEP.
CBs3b Maccsl U 3Hepruu. Peakiuu cuntesa u aenenus saep. Merounnku sneprun CosiHUA U 3BE3 .

Anepnas sHepreTuka. JleicTBUs paAMOaKTUBHBIX U3JIy4€HUI Ha )KUBbIE OPraHU3MBI.

Jemoncmpayuu.
CrieKTpbl U3JIy4€HUs U TIOTJIOMICHHUS.
CrexTpsl pa3IMyHbIX Ta30B.
CnexTp Bogopo/a.
Habmroienue TpekoB B kamepe BunbcoHa.
Pabora cuéTunka HOHU3UPYIOMIMUX U3TYUCHU.

ok wnNE

Perucrpanus n3mydeHus: IpUPOIHBIX MUHEPATIOB U MPOTYKTOB.

Jlabopamopuvie pabomsl u onvimol.

1. HabmroneHre CIjIOUIHbIX ¥ IMHEWYaThIX CIIEKTPOB U3ITyYESHHUS.

2. MccnenoBanue TPeKOB: H3MEPEHNE 3HEPTUH YaCTUIBI IO TOPMO3HOMY ITyTH (110 hoTorpadusim).

3. N3mepeHue paguoakTUBHOTO (OHA.

IToBTOpHTE/ILHO-000011IAKO LU MOYTb.

[ToBTOpHUTENEHO-0000IIAONINIT  MOIYJb TpEeAHA3HAuYeH Ui CHCTeMaTh3alud W 000OIIeHUs
MPEMETHOTO COAEPIKAaHUS U OINbITA IEATEIbHOCTH, MPUOOPETEHHOTO NPU M3YYEHUH BCETo Kypca (pU3UKH, a
TaKXke JUIsl TMOATOTOBKM K OCHOBHOMY TOCYJapCTBEHHOMY OJK3aMeHy M0 (H3UKe A 00ydaromuxcs,
BBIOpABIINX ATOT y4EOHBIN MPEIMET.

[Tpu u3ydeHnn JAHHOTO MOJYJISI PEATU3YIOTCS M CUCTEMAaTH3UPYIOTCSI BUIBI JCSITEIHHOCTH, HA OCHOBE
KOTOPBIX O00€CleuYnBaeTCsl JOCTHKEHHE IPEeIMETHBIX M MEeTalpeJAMETHBIX IUIAHUPYEMBIX pPe3yJIbTaToB
o0y4yeHus, popMHUPYETCsl €CTEeCTBEHHOHAY4YHAass TPaMOTHOCTh: OCBOEHHE HAayYHBIX METOJOB HCCIIETO0BaHMS
SBIICHWIA TIPUPOJBl W TEXHHUKH, OBJIAJICHUE YMEHHUSIMH OOBSCHATh (H3UYECKUE SBICHUS, TNPUMEHSS
MOJTyYCHHBIC 3HAHUS, peliaTh 3a/1a4d, B TOM YHCIIe KAaUeCTBEHHBIEC U SKCIIEPHUMEHTAILHBIE.

[TpuHIMNHMATBHO JAEATENBHOCTHBIA XapakTep JaHHOIO paslena peanusyercss 3a C4€T TOro, uTo
o0yyJaromuecst BHIIOIHSIIOT 3aJaHHsl, B KOTOPBIX UM IIpeIaraercs:



Ha OCHOBE TIONYyYEHHBIX 3HAHWN pAcCMo3HABaTh W HAYYHO OOBICHATH (U3NYECKUE SIBICHUS B
OKpY>Karollel NpupoJIe U MOBCEAHEBHON KU3HH;

UCIOJIb30BaTh HAYYHBIE METOJbI HCCIEeNOBaHUS (PU3NYECKUX SBJICHHM, B TOM YHUCIE AJS MPOBEPKH
TUIIOTE3 U MOJYYEHUSI TEOPETUUYECKUX BBIBOJIOB;

OOBSICHSITh HayYHBIC OCHOBBI Han0OJIee BAKHBIX JOCTH)KCHHUU COBPEMEHHBIX TEXHOJIOTHH, Hampumep,
MPAKTUYECKOT0 MCIIOJIb30BaHUs PA3JIMYHBIX HMCTOYHHKOB SHEPrMHM HA OCHOBE 3aKOHA IPEBpALLCHHUS M
COXpAHEHHUs BCEX U3BECTHBIX BUJIOB SHEPTUH.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®PU3UKE HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

N3yuenne ¢u3MKHu HAa YpPOBHE OCHOBHOIO OOIIEro o0pa3oBaHMs HANpaBJIEHO HA JOCTHXKEHHE
JIMYHOCTHBIX, METANPEIMETHBIX U NPEIMETHBIX 00pPa30BaTENIbHBIX PE3yIbTaTOB.

B pesynbrate n3ydenus: GU3MKM Ha yPOBHE OCHOBHOTO 00INEro oopa3zoBaHus y oOydaromerocsi Oymyt
c(OPMHPOBAHBI CIIETYIONIUE TNIHOCTHBIC PE3YJIbTATHl B YACTH:

e 1) NATPUMOTHYECKOI0 BOCTIUTAHMS:

® - IPOSIBIICHUE HHTEpEca K UCTOPHU U COBPEMEHHOMY COCTOSIHUIO POCCHICKOHN (PM3HUECKON HAYKH;

® - [ICHHOCTHOE OTHOIICHHE K JOCTHKEHUSIM POCCUICKIX YUEHBIX -(DPU3UKOB;

¢ 2) rpakIaHCKOro M JyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

® - TOTOBHOCTb K QKTUBHOMY YYaCTHIO B 00CYKJIEHUH OOLIECTBEHHO 3HAUYUMBIX U ITHUECKHX IPOOIIeM,
CBSI3aHHBIX C IIPAKTUYECKUM IIPUMEHEHUEM JIOCTHKEHUN (PU3UKY;

® - OCO3HAHME BAXXHOCTU MOPAIbHO-3TUUECKUX MPUHIUIIOB B J€ATEIBHOCTH YUEHOTO;

e 3)3CcTeTH4eCcKOro BOCIMTAHMSI:

® - BOCIPHATHE ICTETUUECKUX KauecTB (pU3HUECKON HAyKu: €€ TapMOHUYHOIO TOCTPOEHHUSI, CTPOTOCTH,
TOYHOCTH, JTJAKOHUYHOCTH;

¢ 4) HEHHOCTH HAYYHOI'0 O3HAHUSA:

® - OCO3HaHME LEHHOCTH (hPU3MYECKONW HAyKH KaK MOIIHOI'O MHCTPYMEHTA I[O3HAHMS MHUPA, OCHOBBI
pPa3BUTHUS TEXHOJOTHH, BaJKHEUILIEH COCTABIISIONIEH KYJIbTYpPHI;

® - pa3BUTHE HAyYHOM JII0003HATEIBHOCTH, HHTEPECA K UCCIIEI0BATENbCKOM 1€ TEIbHOCTH;

e 5) popMupoBaHHUs KYJIbTYPbI 310POBbs U IMOLHMOHAJBHOIO 0JIATONOTyYH S :

® - OCO3HaHME LIEHHOCTH Oe3omacHOro oOpa3a >XKM3HH B COBPEMEHHOM TEXHOJOTMYECKOM MUDPE,
BaXHOCTU IIpaBWJI O€30MacCHOrO NMOBEIEHHUS HA TPAHCIOPTE, Ha JOPOrax, C AEKTPUUYECKUM U TEIJIOBBIM
000py/I0BaHUEM B JIOMAIIHUX YCIOBUSX;

e - c(pOpMHUPOBAHHOCTH HAaBbIKA pe(IeKCHUH, PU3HAHKE CBOETO IIPaBa Ha OMIMOKY M TAaKOTO e MpaBa y
JPYToro 4eIoBeKa;

e 6) TPYI0OBOr0 BOCIIUTAHUSA:

® - aKTHBHOE Y4YacTHE€ B pEIIEHHM MpPAaKTUYECKHX 3ahad (B pPaMKax CEeMbH, 00pa3oBaTeIbHOM
OpraHM3allu, ropoJia, Kpasi) TEXHOJIOTHYECKON U COLMaIbHOW HAIIPAaBJIEHHOCTH, TPEOYIOIIMX B TOM YUCIE U
¢bu3nUecKux 3HaHUMH;

® - MHTEpEC K NPAKTUYECKOMY M3yUEHHIO MPO(pEecCcHii, CBI3aHHBIX C (PU3UKOM;

e 7)3K0JIOTMY€CKOr0 BOCIIUTAHHUSA:

® - OpUEHTalMs Ha MpUMEHeHUe (PU3NYECKMX 3HAHUU Ui pelleHus 3agad B 00JacTH OKpY)KarolleH
Cpelibl, IUIAHUPOBAHMSI TIOCTYIIKOB U OLIEHKHM UX BO3MO’KHBIX IOCIIEACTBUN I OKPYXKAIOIIEeH Cpeibl;

® - OCO3HaHHME II00ATBFHOTO XapaKTepa SKOJIOTUYECKUX MPOOJIeM U MyTel UX pelIeHus;

e 8) ajanTanvu K U3MEHSIOIIHUMCH YCJIOBHAM COLUAIBHON U MPUPOAHOM CPebl:

e - OTPeOHOCTH BO B3aMMOACHCTBMM TPU BBINOJHEHUU HCCIEIOBAaHUI M MPOEKTOB (U3NYECKOM
HaIpPaBJIEHHOCTH, OTKPBITOCTh OIBITY M 3HAHUSM JIPYTHX;

® - [IOBBILIEHUE YPOBHS CBOEI KOMIIETEHTHOCTHU Yepe3 MPaKTUUYECKYIO JesITeIbHOCTD;

e - MOTpeOHOCTH B (JOPMUPOBAHWU HOBBIX 3HAHHWM, B TOM 4Yucie (GOpMYyIUpOBaTH WJIEU, MOHSITHS,
TUIOTE3bI O (PU3UUECKUX 00BEKTaX U SIBJICHUSIX;

® - OCO3HAaHME JAEPHUIMTOB COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEN B 001acTH (DU3HKH;

¢ - [UJAHMPOBAHHUE CBOETO PA3BUTHUS B IPUOOPETEHUH HOBBIX (PM3NUYECKUX 3HAHMI;



® - CTpEMJIEHHE aHAJIM3UPOBATh U BBIABIATH B3aUMOCBSI3U IPUPOABI, OOLIECTBA U HIKOHOMHUKH, B TOM
qHcJIe ¢ UCIOJIb30BaHUEM (PU3NYECKUX 3HAHUM;

® - OLCHKA CBOMX JCWCTBUI ¢ y4ETOM BIHUSHHS HAa OKPYXAIOIIYIO CPEIy, BO3MOXHBIX TNTOOAIBHBIX
OCJIENCTBHUI.

METAINIPEJMETHBIE PE3YJIbTATBI

B pesynbraTe OCBOeHHs mporpamMmbl MO (DU3MKE Ha YpOBHE OCHOBHOrO 00IIero oOpa3oBaHUS Y
oOyuatomerocsi OyayT copMuUpOBaHbI MeTanpeAMeTHbIe Pe3yJabTAaThl, BKIIOYAIOIINE MO3HABaTelbHbIC
YHHUBEpCaJIbHbIC YUeOHBIE IeHCTBUS, KOMMYHUKAaTUBHBIC YHUBEPCAIbHBIC YUeOHbIE IEHCTBUS, pETyasTHBHBIC
YHHUBEpCaJIbHbIE YUeOHBIE ICHCTBHUA.

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe eliCTBHS

Ba3oBble Joruueckue aeiicTBUA:

® BBIABIIATH U XapaKTEPU30BaTh CYILIECTBEHHBIE IPU3HAKU OOBEKTOB (SIBICHUN);

L] yCTaHaBJII/IBaTI) CYHIGCTBGHHI)IfI HpI/ISHaK Knaccmbmcaunn, OCHOBAHUA I O606HICHI/I$I nu CpaBHeHI/ISI;

® BBISBJISITH 3aKOHOMEPHOCTH M MIPOTUBOPEYHS B pacCCMaTpUBAEMBbIX (aKTax, JaHHBIX U HAOIIOJACHUSX,
OTHOCSIIUXCS K PU3NYECKUM SBJICHUSM;

® BLISIBIIATH HpI/ItII/IHHO-CJIGIICTBeHHBIe CBA3HU HpI/I I/I3yT-ICHI/II/I (1)I/I3I/I‘-IGCKI/IX SIBJIGHI/If/'I nu HpOHeCCOB, JeJiaTb
BBIBOJIbI C HMCIIOJIB30BAHUECM [[GILYKTI/IBHI)IX U WHAYKTUBHBIX yMO33,KJIIO‘-I€HPIﬁ, BbIABUT'ATh THUIIOTC3BI O
B3aNMOCBA3AX CI)I/IBI/I‘-ICCKI/IX BCJINYHUH,

® CaMOCTOSATEIHHO BBIOMPATH CIIOCO0 pelieHus yueOHOUW (GU3NYIECKOM 3aaun (CPaBHEHHE HECKOJIBKIX
BapUaHTOB PELLEHUs, BBIOOp Hanbosee NOAXOAIIET0 ¢ YUETOM CaMOCTOSTENIbHO BbIIEJIEHHBIX KPUTEPUEB).

ba3oBble uccienoBarelbCKue AedCTBHS.

® UCIIOJIb30BATh BOIIPOCHI KAK UCCIIEI0BATEIbCKIUI HHCTPYMEHT MTO3HAHMUS;

® TIPOBOJIUTH IO CAMOCTOSITEILHO COCTABIIEHHOMY ILJIaHY OIBIT, HECTIOKHBIN (PU3UUECKUI SKCTIEPUMEHT,
HeOOJIbIIIOE HCCIeIOBaHNE (DU3NIECKOTO SIBJICHNUS,

® OILIEHWBATh HA MPUMEHUMOCTh U JOCTOBEPHOCTh MH(OPMAIIHIO, MTOJIYICHHYIO B XOJ€ MCCIeI0BaHUS
WJIU DKCIIEPUMEHTA;

® CcaMOCTOATENbHO (OpMyNIHpOBaTh O000OIIEHHsS U BBIBOABI IO pe3yibTaTaM MPOBEAEHHOTO
HaOJII0ICHUS, OIBITA, UCCICIOBAHMS;

® TMPOTHO3MPOBATH BO3MOXKHOE AalibHEHIee pa3BUTHE (PU3MUECKUX MPOIECCOB, a TAK)KE BBIABUTATH
MIPEINOJIOKEHNS 00 UX PA3BUTHUU B HOBBIX YCIOBUAX M KOHTEKCTAaX.

Padora ¢ undopmanmeii:

® [PUMEHATH PA3JINYHbIE METObl, HHCTPYMEHTHI U 3alpOChI NP MOUCKE U 0TOOpe MH(pOpMALUU WK
JAHHBIX C Y4ETOM IpeaIoKeHHON yueOHO! (pru3nueckoi 3a1auu;

® aHANM3MPOBATh, CUCTEMAaTU3UPOBATh U MHTEPIPETUPOBATH MHPOPMAIINIO Pa3IMUHbIX BUAOB U GOpM
MIPEACTABICHUS;

® CaMOCTOSATEIbHO BbIOMpATh ONTUMAIBHYIO (hOpPMY MpeAcTaBlIeHUsT HHPOPMAIMKU U UIUTFOCTPUPOBATH
pelaeMble 3a/1a4i HECJIOKHBIMH CXeMaMHU, TuarpaMmmMamMu, HHOM rpaguKoil 1 uX KOMOUHAIUSIMHU.

KoMmyHukaTHBHBIEe yHHBepcaibHble YyueOHbIe 1eliCTBHUS:

e B X0JIe 00CYXJIeHUS yueOHOro MaTepuana, pe3yiabTaToB JIa0OpaTOPHBIX PabOT U MPOEKTOB 3a/1aBaTh
BONIPOCHI TIO CYIIECTBY OOCYXJTaeMON TeMbl U BBICKA3bIBaTh HJICW, HAIICJICHHBIE HA pEIICHHE 3aJaud U
nojjep>kaHue O6IaroKenaTeIbHOCTH OOIIEHUS;



® COTOCTAaBIISITH CBOM CYXJICHUS C CYXKICHUSMH APYTUX YIACTHUKOB JHAIIora, 00HAPYKUBATh Pa3IndKe
Y CXOJICTBO TIO3HIINH;

® BBIPAXATh CBOIO TOUYKY 3PCHHUSI B YCTHBIX U MUChMEHHBIX TEKCTAX;

e MyOJIMYHO TMPENCTABISATh PE3YJIbTAThl BBHIIOJHEHHOTO (U3UYECKOTO OIbITa (IKCIEPUMEHTA,
UCCIICIOBAHMSI, IPOCKTA);

® [IOHMMATh W HCIIOJB30BATh MPEUMYIIECTBA KOMAHIHOW W WHAWBUIYAIBHOW PaOOTHI MPU PEUICHUU
KOHKPETHOU (pr3ndecKoi mpoOIemsl;

® TPUHUMATh IEIH COBMECTHOW JIEATCILHOCTH, OPTaHU30BBIBATH JIEHCTBUS MO €€ JOCTHIKEHUIO:
pacrpeneniarb poJid, OOCYKIaTh MPOIECChl W Pe3yJbTaThl COBMECTHOW paboThl, 0000IIaTh MHEHUS
HECKOIBKHX JIIOJICH;

® BBINOJHITH CBOIO YacTh PabOTHI, JOCTUTAsT KAYECTBEHHOTO pe3yibTaTa MO CBOEMY HANpPaBICHHUIO U
KOOPJIUHUPYS CBOU ACHCTBHSI C APYTUMHU WICHAMU KOMAH]IbI;

e OIICHWBAaTh KAa4yeCTBO CBOEro BKJIaJa B OOMMIA TPOAYKT TIO KPHUTEPHUSAM, CAMOCTOSTEIHHO
c(hOpMyIUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUS.

PeryasiTuBHbIe yHHBepcaabHbIe y4eOHbIe AeiicTBUSA

Camoopranu3anusi:

® BBIBJIATH NPOOJIEMBI B )KU3HEHHBIX U YYEOHBIX CUTYAIHSX, TPEOYIOUINX JUIsl peeHUsS (PU3NIECKUX
3HAHUM;

® OpHEHTHPOBATHCS B PA3IMYHBIX I[OAXO0JAaX NPUHATUS pelIeHUH (MHAUBUAYAIbHOE, IPUHATHE
pellIeHus B IpyIIe, IPUHIATHE PEILIEHUI TpYIoi);

® CaMOCTOSATENBHO COCTABJIATH AITOPUTM pemieHHs (GU3NYECKON 3aJaud WIHM TUIaHA UCCIIEIOBAaHHS C
Y4€TOM MUMEIOIIMXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEN, apryMEHTHPOBATh MpEAJIaraéMble BapHUAHThI
peLIeHu;

e Jies1aTh BBIOOP 1 OpaTh OTBETCTBEHHOCTD 3a PELICHHE.

CaMOKOHTPOJIb, JMOIHOHAJIBLHBIH HHTEJIEKT:

® 1aBaTh aJCKBAaTHYIO OLIEHKY CUTYallMH U IIPEAJIAraTh IUIaH €€ N3MEHEHUS;

® OOBSACHATH NPUYMHBI JTOCTHXKEHUS (HETOCTHKEHHS) PE3YyNbTAaTOB JEATENbHOCTH, AaBaTh OLICHKY
PUOOPETEHHOMY OTIBITY;

® BHOCHTb KOPPEKTHUBBI B JICATEIBHOCTh (B TOM YHCIIE B XOJI BHIMOJIHEHHS (PU3MUECKOTO UCCIIEJOBAHUS
WIA TIPOEKTa) Ha OCHOBE HOBBIX OOCTOSTENbCTB, M3MEHUBIIMXCS CHUTYallUil, YCTaHOBJIEHHBIX OIIMOOK,
BO3HHUKILINX TPYIHOCTEH;

® OIICHUBATh COOTBETCTBUE PE3YJIHTATA LIETIU U YCIOBUAM;

® CTaBUTH ceOs Ha MECTO JPYroro 4ejaoBeKa B X0JI1€ CIIopa WK AUCKYCCUU Ha HAYYHYIO TeMY, TOHUMAaTh
MOTHBBI, HAMEPEHUS U JIOTUKY APYroro;

e [pu3HaBaTh CBOE MPaBO Ha OMIMOKY IMpH pelleHUH (U3MUECKHUX 3a/lad WIM B YTBEPKACHUSIX Ha
Hay4YHbIE TEMBI U TAKOE K€ MPABO JAPYTroro.

NPEIMETHBIE PE3YJBbTATHBI

K xoHmy oOyueHust B 7 KJjiacce NpeaMETHBIE pe3yiabTaThl Ha 0a30BOM YpPOBHE IOJKHBI OTPaXkaTb
Cc(OPMHUPOBAHHOCTh Y O0YUAIOIIUXCS YMEHUI:

® JCIOJb30BaTh MOHATHUS: PU3NYECKUE U XUMUYECKHE SBJICHUS, HAOIIOAEHHE, IKCIEPUMEHT, MOJIEINb,
TUIIOTE3a, AUHUIBI (PU3MUECKUX BEJIWYHMH, aTOM, MOJEKYJa, arperaTHble COCTOSIHMS BeliecTBa (TBEPIOE,



KHUIKOE, Ta3000pa3HOE), MEXaHHYECKOE IBWKEHUE (paBHOMEpPHOE, HEPaBHOMEPHOE, MNPSIMOJUHEHHOE),
TpPaeKTOpuUs, paBHOACUCTBYIOUIass cuia, gAeopmanust (ympyras, IUIacTUYecKas), HEBECOMOCTb,
COOOMIAOIINECS COCY/IBI;

e pa3nuuarh sBJICHUS (MUPQyY3Us, TEIIIOBOE IABMKEHHE YACTHI[ BEIIECTBA, PABHOMEPHOE JIBHXKCHHE,
HEpaBHOMEPHOE JIBUKCHUE, MHEPIIUS, B3aNMOICHCTBHIE TEJ, PABHOBECHE TBEPBIX TEJ C 3aKPEILIEHHOH OChIO
BpallleHHs, Tiepeada JaBJICHUS TBEPABIMH TEJIaMH, JXUAKOCTSIMH W Ta3aMHu, atMoc(hepHOe TaBJICHUE,
IJIaBaHUE TeJl, PEBPAIlCHNs MEXaHUUYECKON PHEPIUM) 110 ONMCAHUIO UX XapaKTEPHBIX CBOWCTB U HAa OCHOBE
OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3MUECKOE SBICHUE;

® pacro3HaBaTh MPOSBICHUE W3YYCHHBIX (U3NYECCKHUX SBICHHW B OKPYKAIOUIEM MHpE, B TOM YHCIC
(1)I/I3I/I‘ICCKI/IC SABJICHUSA B NPUPOAC: MPUMCPLI ABWIKCHUA C pa3JIMYHBIMU CKOPOCTSMHU B JKUBOU M HEXHUBOU
NpUPOJIE, NIEHCTBHE CUJIBI TPEHUS B MPHUPOJIC W TEXHUKE, BIUSHHE aTMOC(EpPHOro MaBliCHHs Ha >KUBOM
OpTaHu3M, IIaBaHKE PBIO, phIUary B TEJIC YEIOBEKA, IIPU ATOM NEPEBOIUTH PAKTUYCCKYIO 3a7a4y B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOMCTBA (IPU3HAKN) (PU3HUECKUX SBICHUM;

® OIHMCBIBATL M3YYCHHBIC CBOMCTBa TEII U (I)I/I3I/I‘-ICCKI/IG SABJICHUSA, UCIIOJIB3YAd q)HBHqGCKI/Ie BCIIMYNHBI
(Macca, 00bEM, MIIOTHOCTH BELIECTBA, BPEMs, MyTh, CKOPOCTh, CPEAHSAS CKOPOCTh, CHJIa YIPYTrOCTH, CHIIA
TSOKECTH, BEC Teja, CHJIa TPEHHs, AaBlieHHE (TBEPAOTO Teya, JKUAKOCTH, Tas3a), BBHITAIKHUBAIONIAS CHIIA,
MeXaHu4eckass paboTa, MOIIHOCTb, IJICYO CHJIBI, MOMEHT CHJIbI, KO3()(UIMEHT MOoJIe3HOTO NeHCTBHS
MEXaHU3MOB, KHHETUYECKAasl U MOTCHIIHAIbHASI SHEPTUs1), IPU OMTUCAHUU MTPABHIBHO TPAKTOBATh (PU3HUCCKHIA
CMBICJI UCIIOJIb3YEMBIX BCJIMYUH, UX O603Ha‘IeHI/IH U CAUHUIIBI (1)I/I3I/I‘IGCKI/IX BCJIMYHUH, HAXOAUTH (1)OpMy.HI>I,
CBSI3BIBAIOLIME JAHHYIO (DPU3MUECKYIO BEJIMYMHY C APYTMMHU BEJIMYMHAMH, CTPOUTH I'padUKH H3YHYEHHBIX
3aBUCUMOCTEH (PU3MUYECKUX BEINYHH;

® XapaKTEepHU30BaTh CBOWCTBA TeJ, (PU3MUCCKHUE SIBJICHUS M MPOLECCHI, UCIIONIb3Ysl MPaBUIIa CIOKECHUS
cuil (BIIOJIb OJTHOM TIpsIMOiA), 3akoH ['yka, 3akoH Ilackais, 3akoH ApXuMesa, PaBUIIO PAaBHOBECHUs pbluara
(60Ka), «30JI0TOE MPABHIIO» MEXAaHUKH, 3aKOH COXPAHCHUS MEXaHWYCCKON SHEPrHH, MPH ITOM JaBaTh
CIIOBECHYIO (POPMYJIMPOBKY 3aKOHA U 3AIMCHIBATH €r0 MaTEMAaTUYECKOE BHIPAKEHHE;

e OOBACHSITH (1)I/I3I/I‘IGCKI/IC SABJICHUS, TPOLECCBI U CBOHCTBA TCJI, B TOM YHUCJIC U B KOHTCKCTC CI/ITyaHI/Iﬁ
MPAKTUKOOPUCHTHUPOBAHHOI'O XapaKTEpa: BEIABIIATE HPUINHHO-CICACTBCHHBIC CBA3H, CTPOUTDH 00BsICHEHNE U3
1-2 normyeckux maroB ¢ onopoil Ha 1—2 U3yyeHHBIX CBONCTBA (PU3NYECKUX SBICHUH, (PU3MUECKUX 3aKOHA
WA 3aKOHOMEPHOCTH;

e pemarh pacy€THblE 3a7aud B 1—2 fAeWCTBUSA, HCIONB3YysS 3aKOHBI U (OPMYJbI, CBA3BIBAIOIINE
¢u3nyeckre BEIMYUHBI: HA OCHOBE aHAJIM3a YCJOBHS 3a/lauM 3alMChIBaTh KPAaTKOE YCIOBHUE, MOJCTABIAThH
(1)I/I3I/I‘-I€CKI/IG BCJIIMYUHEBI B q)OpMYJ'IBI H IIPpOBOAUTH paCLIéTBI, HaxXOJUThb CIIPABOYHBIC JTAHHBIC, H€O6XOJII/IMI>I€
AJIg pCIICHUA 3aaa4, OICHUBATh PCAIMCTUYHOCTD HOHy‘ICHHOfI (1)I/IBI/I‘~ICCKOI\/’I BCJIINYHHBI;

® pacro3HaBaThb MPOOJIEMBI, KOTOPbIE MOKHO PEIIUTh MPU MOMOIIU (PU3NYECKUX METO/IOB, B ONHMCAHUU
UCCJIEIOBaHMs BBIICIATh INPOBEPSIEMOE IMPEANONIoKEeHHE (TUIOoTe3y), pa3iuyaTh U HHTEPIPETUPOBATH
MOJTyYEeHHBIH pe3yibTaT, HAXOAUTh OLIMOKU B XOJI€ OIBITA, EJIaTh BHIBOJIBI IO €r0 pe3yJIbTaTaM;

® MPOBOAUTH ONBITHl IO HAOMIOAECHUIO (U3MUYECKUX SIBIEHUMM WM (U3HYECKHX CBOMCTB Tell:
(bopMyIHpOBaTH MPOBEPSIEMBIE MPEINOI0KEHNS, COOUPATh YCTAHOBKY U3 MPEII0KEHHOTO0 000pYAOBaHMUS,
3aMuChIBaTh X0/ OMbITA U (POPMYIHPOBATH BHIBOBL;

® BLIIIOJHATH NPAMBIC U3MEPCHUA paCCTOAHUA, BPpEMCHU, MACChI TCJIaA, 06”béMa, CHJIBI U TCMIICPATYPHI C
HCIOJIb30BaHNEM aHAJIOTOBBIX U HU(POBBIX IPUOOPOB, 3aMTUCHIBATH TOKa3aHUS IPHUOOPOB € YUETOM 3a/1aHHOM
a0COIIOTHON MOTPEIIHOCTH NU3MEPEHUII;

® IIPOBOJAUTH UCCIIEJOBAHUE 3aBUCUMOCTH OHOM (pM3MYECKON BETMUMHBI OT IPYTOH C HCHOIB30BAHUEM
MPSIMBIX U3MEPEHUH (3aBUCUMOCTH MMYTH PaBHOMEPHO JIBUXKYIIETOCS Tella OT BPEMEHH JIBUKEHHUS Tela, CHIIbI
TPEHHUs CKOJIBbKEHHsI OT Beca Tella, KadecTBa 0OpabOTKU MOBEPXHOCTEH TNl U HE3aBUCUMOCTHU CHIIbI TPEHUS
OT TUIOLIA/IM CONPUKOCHOBEHUS TEJl, CUJIbl YIPYTOCTH OT YJIMHEHHS MPYKUHBI, BBITAIKUBAIOLIEH CHIIBI OT



00bEMa MOrpyKEHHON YacTH Tesla U OT MJIOTHOCTH >KUJKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH Tena, OT
rITyOUHBI, HA KOTOPYIO MOTPY>KEHO TEJIO, YCIOBUN TUIAaBAaHHS TEJI, YCIOBUI paBHOBECHs pblyara U OJOKOB),
Y4acTBOBaTh B IUIAHUPOBAHMM Y4EOHOTO HCCIEIOBAHUSA, COOMPATh YCTAHOBKY M BBIIOJHITH HW3MEPEHUS,
clieiysl IPEAJIOKEHHOMY IUIaHy, PUKCUPOBATh PE3YJIbTAThl OTYYEHHONW 3aBUCUMOCTH (PU3MUYECKUX BEIIMYUH
B BUJIE€ IIPEUIOKEHHBIX TaOJIMIl U Tpa(UKOB, A€1aTh BBIBOABI [10 pe3yIbTaTaM HCCIIeI0BaHUS;

® [IPOBOAUTH KOCBEHHbIE M3MEPEHUS (PU3MUECKUX BETMYUH (IIOTHOCTH BEIIECTBA KUAKOCTH M TBEPIOTO
Teja, CUjla TPEHUS CKOJIbKEHUS, JaBJIEHUE BO3/yXa, BHITAJIKUBAIOLIAs CHIIA, AEUCTBYIONIAas HA OrPYKEHHOE
B JKMJKOCTb TEJIO, KOX(PQHUIMEHT IOJE3HOTO JEHCTBUS MPOCTHIX MEXaHU3MOB), CIEAYs MPEATIOKCHHOM
MHCTPYKLIMU: IIPU BBIIOJIHEHUU HU3MEPEHUil coOupaTh SKCIEPUMEHTAIbHYIO YCTAaHOBKY M BBIUUCIATH
3HAYEHUE UCKOMOH BEJINYMHBI;

e co0iroaTh MpaBMiIa TEXHUKU 0€30IacHOCTH MpH paboTe ¢ 1abopaTOPHBIM 000PYAOBAaHHEM;

e yKa3plBaTh IPUHLMIBI JeHcTBUA NPUOOPOB M TEXHMUYECKHX YCTPOMCTB: BECHI, TEPMOMETP,
JUHAMOMETp, COOOLIaroIUecs coCybl, 0apoMeTp, pblyar, MOABMKHBIA U HEMOJBM)XKHBIA OJIOK, HAKJIOHHAs
IJIOCKOCTB;

® XapakTepHU30BaThb IPUHLUIIBI AEUCTBUS M3YYEHHBIX IPUOOPOB U TEXHUUYECKUX YCTPONCTB € ONOPOM Ha
UX ONucaHus (B TOM YHCIIE: MOAIIUIHUKY, YCTPOUCTBO BOJONPOBOA, THIPABINYECKUN IIPECcC, MAaHOMETD,
BBICOTOMEp, IMOPIIHEBOH HACOC, apeoOMETp), MCIONb3Ysl 3HAHUS O CBOMCTBAaX (U3WYECKUX SBICHUHA H
Heo0XoanMBble GU3NYECKHE 3aKOHBI U 3aKOHOMEPHOCTH;

® [PUBOJUTH IpPUMEPHl (HAXOAUTh HH(POPMALMIO O NpUMEpax) MPAKTUYECKOIO HCIOIb30BAHUS
($u3n4ecKrX 3HaHUI B OBCEAHEBHOM XU3HU 111 oOecrieueHus: 0€30MacHOCTH NPpH 00pallieH!H ¢ prudopamu
U TEXHUYECKUMH yCTPOICTBAMHU, COXPAaHEHUS 310pPOBbs U COOJIIOJICHHUSI HOPM KOJIOTHYECKOI0 OBEJICHUS B
OKpY>KalolleH cpele;

® OCYIIECTBIATH OTOOpP HMCTOYHMKOB WH(popMmammu B VHTEpHETE B COOTBETCTBHU C 3aJlaHHBIM
IIOMCKOBBIM 3aIIpOCOM, Ha OCHOBE MMEIOIIMXCS 3HAHUN M MYTEM CpaBHEHHUS pPa3IMYHbIX HCTOYHHMKOB
BBIIETISITH MHPOPMAIUIO, KOTOPAs SIBJISETCS TPOTUBOPEUNBOM NI MOXKET OBITh HEJOCTOBEPHOIA;

® CIOJIb30BaTh NPU BBIOJHEHUN YUEOHBIX 33JaHUI HaAyYHO-TIONYJISIPHYIO JUTEpaTypy (PU3NYECKOTrO
COJIep’KaHusl, CIIPAaBOYHbIE MaTepHalibl, pecypchl ceTH VHTepHeT, BIaAeTh NpuéMaMHu KOHCIEKTHPOBAHUS
TeKCTa, Mpeodpa3oBaHusl HHPOPMALIMU U3 OJHOM 3HAKOBOM CUCTEMBI B JAPYTYIO;

® CO037aBaTh COOCTBEHHBbIE KPAaTKHE MUCHMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE 2—3 HMCTOYHHMKOB
uHpopManuu GU3NUECKOro COAePkKaHU, B TOM YHCcie MyOIUYHO J1eJaTh KpaTKhe COOOIIEHUs O pe3ybTaTax
MIPOEKTOB UJIU Y4EOHBIX UCCIEA0BAHNUMN, TPH ITOM IPAMOTHO MCIIOJIb30BaTh N3y4EHHBIN MOHATUHHBIN anmnapar
Kypca (pU3MKH, CONTPOBOXK/IATh BBICTYIUIEHUE TPE3CHTALIMEH;

® [IpU BBHINOJHEHUH Y4YEOHBIX NMPOEKTOB M HCCIENOBAaHUU paCHpenensiTh OOS3aHHOCTH B TpyIIe B
COOTBETCTBUHM C IIOCTABJIIEHHBIMM 3aJjauaMH, CJIEIUTh 3a BBINOJHEHMEM IUIaHA [JEHCTBUI, aJeKBaTHO
OLIEHUBATh COOCTBEHHBIN BKJIA]l B JIESITEIBHOCTD I'PYIIIBI, BBICTPAUBATh KOMMYHUKAaTUBHOE B3aMMO/IEHCTBHE,
YUUTBIBasi MHEHUE OKPYKAIOIIHX.

K xonmy oOydyeHuss B 8 kJjacce mpeaMeTHBIE pe3yiabTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTpakaTh
c(OpMHUPOBAHHOCTH Y O0yUaIOUINXCS YMEHHI:

® JCNOJb30BaTh IOHSATHA: Macca M pa3MEPbl MOJIEKYJ, TEIUIOBOE [BM)KEHHUE aTOMOB M MOJIEKYII,
arperaTtHble COCTOSIHUSI BEIECTBA, KPUCTAIIIMYECKHE U aMOp(HbIE Tea, HACHIIIEHHBIH U HEHACHIIIEHHBIH
nap, BJIaXHOCTb BO3[yXa, TEMIIEpaTypa, BHYTPEHHsS DSHEPrus, TEIJIOBOM JIBUraTellb, 3JE€MEHTAPHBIN
ANEKTPUYECKUH 3aps]l, DIEKTPUUECKOE 10JIE, IPOBOJIHUKH U TUIIEKTPUKH, TOCTOSIHHBIN 2JIEKTPUUECKUN TOK,
MarHuTHOE I0JI€;

e pa3nuyarh SBJIEHUS (TEIUIOBOE pacIIMpeHHe U CXKaThe, Terulonepeada, TEIJIOBOE paBHOBECHE,
CMauMBaHWEe, KamWwUIApHbIE SBJCHHS, WCIApeHHe, KOHACHCAllUs, IUIaBJICHHE, KpUCTAITU3aLus



(oTBepaeBaHme), KUTICHHE, TEIJIoNepeaava (TermIonpoOBOAHOCTD, KOHBEKITUS, U3ITyUCHUE), DJICKTPU3AIUS TE,
B3aUMOJICHCTBHE 3apsAl0B, NCHCTBUS DJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHE, B3aHMMOJACHUCTBUE
MAar"HuToB, I[ef/'ICTBI/IC MAaravMTHOIO ITOJIA Ha IMPOBOJHUK C TOKOM, 3JICKTPOMAIrHUTHAA I/IHZ[yKI_[I/ISI) 10 OIIMCAaHUIO
UX XapaKTePHBIX CBOMCTB U HA OCHOBE OIBITOB, IEMOHCTPUPYIOLIUX TaHHOE (PU3HUECKOE SIBICHHUE;

® pacro3HaBaTh MPOSIBICHUE M3YUYEHHBIX (PU3NYECKUX SIBICHUI B OKPY)KAIOIIEM MHpE, B TOM YHUCIIE
¢dbusnueckue sBIEHUS B MPUPOJE: MOBEPXHOCTHOE HATSHIKEHHE M KaNWUISPHBIC SBICHUS B MPUPOE,
KpHUCTaJUTBl B mpupoje, u3nydeHue ConHia, 3amMep3aHue BOJOEMOB, MOPCKUE Opu3bl, 00pa3oBaHUE POCHI,
TyMaHa, HHCs, CHETa, SJICKTPUYCCKUC ABJICHHUS B aTMOC(l)epe, SJICKTPHUYCCTBO KMBBIX OPraHU3MOB, MAIrHUTHOC
noJsie 3eMiu, Ipeid MmoiarocoB, Poiab MATHUTHOTO MOJIA Ul KU3HU Ha 3emiie, NOJISpPHOE CHSHHUE, IPU STOM
MIEPEBOIUTH MPAKTUYECKYIO 3a/1a4y B Y4eOHYIO, BBIJICNIATH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH) (PU3HUECKUX
SIBIICHHIA;

¢ OIHCBHIBATL HM3YYCHHBIC CBOMCTBa TEII U CI)I/I3I/I‘ICCKI/IG SABJICHUS, UCIIOJIb3Yd (1)I/ISI/II-I€CKI/I€ BCIIMYNHBI
(Temrieparypa, BHYTPEHHSISI SHEPTUsl, KOJIMUYECTBO TEIUIOTHI, yJElIbHAsI TEIUNIOEMKOCTh BEIIECTBA, Y/AEIbHAsA
TEIUIOTAa IUIABJICHMSA, YJeNbHAs TEIUIOTa MapooOpa3oBaHMs, yJeNbHAs TEIUIOTa CropaHusl TOIUIWBA,
K03 (HUILIMEHT MOJIE3HOTO ACHCTBUS TETLIOBOM MAITMHBI, OTHOCUTEINIbHAS BIAYKHOCTh BO3/TyXa, JIEKTPUUECKHI
3apsi, cujla TOKa, DJIEKTPHUUECKOe HANpsDKEHUE, CONMPOTHUBIECHUE MPOBOJHUKA, YAEITHHOE COMPOTUBIICHHE
BEIECTBa, pad0Ta M MOIIHOCTH AJIEKTPUIECKOTO TOKA), TP OIMMMCAHUYU MPABUIHBHO TPAKTOBATh (PU3MUCCKUIN
CMBLICJI HCIIOJIB3YCMbBIX BCJIIMYHMH, O603H8,‘-ICHI/I$[ U €AUHUIBI (1)I/ISI/I‘ICCKI/IX BCJINYHH, HAXOJUTh q)OpMy.HI)I,
CBSI3BIBAIOIIME JAHHYIO (DU3MUECKYIO0 BEIMYMHY C APYTMMHU BEJIMYHMHAMH, CTPOUTH I'padUKH H3y4ECHHBIX
3aBUCHUMOCTEH (PU3NYECKIX BETUYNH;

® XAapaKTCPHU30BAThH CBOMCTBA TECII, C];)I/I3I/I'-I€CKI/IG SABJICHHA U MTPOLECChI, UCITOJIb3YSA OCHOBHBIC ITOJIOKCHUA
MOJIEKYJISIPHO-KUHETHUECKON TEOPUU CTPOSHUS BEIIECTBA, IPUHITUI CYNIEPIIO3HUIIMH MOJIeH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHS 3aps/a, 3aKkoH OMa Ju1s ydacTKa 1en#, 3akoH Jpxoymns—JIenna, 3akoH coXpaHeHHs
SHEPruM, NpU 3TOM JaBaTh CIIOBECHYIO (OPMYJIMPOBKY 3aKOHAa M 3alMChIBaTh €r0 MaTeMaTHYecKoe
BBIpXKCHHE;

e OOBACHATH (hU3MUYECKHE TMPOILIECCHI M CBOWCTBA Tel, B TOM 4YHCI€ M B KOHTEKCTE CHUTYyallul
MPAKTUKOOPUEHTHUPOBAHHOT'O XapaKTepa: BBIABISATH MPUUYUHHOCIIEICTBEHHBIE CBS3H, CTPOUTH OOBSICHEHHE U3
1-2 norumyeckux maroB ¢ OMopoi Ha 1—2 U3y4eHHBIX CBONCTBA (PM3MUECKUX SBICHHIM, (PU3NIECKUX 3aKOHOB
WJIY 3aKOHOMEPHOCTEM;

e pemiarh pacy€THbIE 3aaud B 2—-3 JEWCTBUSA, HCIIONB3YysS 3aKOHBI U (OPMYJbl, CBA3BIBAIOIINE
(1)I/I3I/I‘I€CKI/IG BCJIMYMHBI: HAa OCHOBC aHaliM3a YCJIOBHA 3aJadd 3allHUChIBATbL KPATKOC YCJIOBUEC, BLIABJIATH
HEJOCTAaTOK JaHHBIX IS PelIeHHs 3a/laud, BEIOUPATh 3aKOHBI U (POPMYITBI, HEOOXOIUMBIE AJis €€ peleHus,
MIPOBOAUTH PAcUEThl U CPABHUBATH MOTYYCHHOE 3HAUCHHE (PU3HUECKON BEIMYUHBI C U3BECTHBIMU JaHHBIMU;

® pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOXHO PELIUTH MPH MOMOILIU (PU3NYECKHX METOJO0B, UCHOIb3YS
OMMCAaHWE WCCIICIOBAHMS, BBIACIATH MPOBEPSAEMOE MPEANOI0KEHUE, OIEHUBATh MPABHIBLHOCTH IMOPSIKA
IMPOBCACHUA UCCIICA0OBAaHM, ACJIaTh BBIBOABI;

® [POBOJUTH OMBITHI MO HAONIOAECHHIO (PU3NUECKUX SBICHUM WU (PU3NYECKUX CBOMCTB Tel
(KanmMJUTApHBIE SIBIICHUS, 3aBUCUMOCTb JTABJIICHUS BO3/IyXa OT ero 00bhEMa, TeMITepaTypbl, CKOPOCTH TIporiecca
OCTBIBAHMS W HArPEBaHUSI TIPU M3JIYYCHHUH OT I[BETA M3Tydaromen (MOrIoaroieil) moBepXHOCTH, CKOPOCTh
UCMApEeHUs BOJBI OT TEMIeEpaTyphl JKUIKOCTH M IUIOMIATU €€ TOBEPXHOCTH, DIEKTPH3alUs Tel HU
B3aMMOJICHCTBUE DJICKTPUUECKUX 3aps/IOB, B3aUMOJICHCTBUE TOCTOSIHHBIX MArHUTOB, BU3YyalTH3aIUsl
MATrHUTHBIX IOJIEH MOCTOSHHBIX Mar"HuToOB, HCﬁCTBHH MArauMTHOI'O IOJid Ha MPOBOAHUK C TOKOM, CBOHCTBA
AJIEKTPOMArHUTa, CBOWCTBA DJIEKTPOJIBUTATENSI IMOCTOSHHOTO TOKa): (OopMyTupoBaTh MpOBEpsieMbIC
MIPENIONIOKEeHHSI, COOMpaTh YCTAHOBKY M3 IMPEAJIOKEHHOTO OOOpYAOBaHHUS, OMHCHIBATH XOJ OMbBITA M
(GbOopMyIHpOBaTh BHIBOJIBI;



® BBLINOJHATH MPSIMBIE W3MEPEHUSI TEMIEpaTypbl, OTHOCUTEIBHOW BJIAXXHOCTH BO3/yXa, CHJIBI TOKA,
HaMpsOKEHUs C UCIOJIb30BAHUEM AaHAJOIOBBIX NMPUOOPOB M JATUUKOB (U3NYECKUX BEIMYMH, CPAaBHUBATb
pe3yabTaThl U3MEPEHUH C YUETOM 3aJaHHOM aOCOMIOTHOM MOTPEIIHOCTH;

® IIPOBOJAUTH UCCIIEIOBAHUE 3aBUCUMOCTH OIHOH (PM3NYECKON BETMUMHBI OT JPYTOH C UCIOIB30BAHUEM
NOPSMBIX M3MEPEHUH (3aBUCHUMOCTH COMPOTHBIICHHS MPOBOJHHMKA OT €ro JUIMHBI, IUIOMIAAN TONEPEYHOTO
CEUCHHSI U YJICIIbHOTO CONPOTHBIICHHUS BEIIECTBA IMPOBOJHHUKA, CHIIBI TOKA, WAYIIETO Yepe3 MPOBOIHHK, OT
HanpsDKeHUs Ha IPOBOJHUKE, MCCIEIOBAaHUE IIOCIEI0BATEIbHOIO U  IApauIeNbHOTO COEAMHEHHH
IIPOBOJIHUKOB): IIJJAHUPOBAaTh HCCIIEJ0BaHUE, COOMPATh YCTAHOBKY M BBIIOJHATH HM3MEPEHMs, CIeays
MPEUIOKEHHOMY TUIaHy, UKCHPOBATh PE3YJIbTaThl MOJYY€HHON 3aBUCUMOCTH B BHJE TAaOIHIl U rpadUKOB,
JieNIaTh BBIBOJIBI IO PE3YJIbTaTaM UCCIICIOBAHUS;

® [IPOBOAUTH KOCBEHHbIE M3MEpPEHMsI (PU3MUECKUX BeIUYMH (yAenabHas TEMJI0EMKOCTh BELIECTBa,
COIIPOTHBJIEHUE IPOBOAHMKA, padOTa M MOULIHOCTh 3JIEKTPUUYECKOTO TOKA): IUIAHUPOBATb H3MEPEHMS,
coOMpaTh SKCIEPUMEHTAIbHYI YCTaHOBKY, Cledys MpPEUIOKEHHOW MHCTPYKLMHU, U BBIYUCIATH 3HAYCHHE
BEJIMYMHBI;

e coOmrofaTh MpaBMIIa TEXHUKU 0€301MacHOCTH TpH paboTe ¢ 1abopaTOPHBIM 000PYAOBAaHHEM;

® XapaKTEepPHU30BaTh MIPUHIUIIBI ICHCTBUS H3yYCHHBIX MPHOOPOB U TEXHUYECKUX YCTPOUCTB C ONIOPOM Ha
UX ONUCaHMA (B TOM 4HCJE: CHCTeMa OTOIUICHHs JOMOB, THTPOMETp, MapoBas TypOWHa, ammepMmerp,
BOJIETMETP, CUYETYMK ODIIEKTPHUYECKOW HHEPIUH, DIEKTPOOCBETHTEIbHbIC MPHOOPHI, HarpeBaTelIbHbIC
AIIEKTPONPUOOPH!  (IPUMEPBHI), INEKTPUUECKUE TPEAOXPAHHUTENH, JIIEKTPOMATrHUT, JJIEKTPOABHUTATEIh
IIOCTOSIHHOTO TOKA), UCIOJb3ysd 3HAHMsI O CBOWCTBaX (PM3MYECKUX SIBICHUH M HEoOXoauMmble (usnueckue
3aKOHOMEPHOCTH;

® pacrmo3HaBaTh NPOCTBIE TEXHUYECKHWE YCTPOMCTBA W W3MEPHUTEIbHBIE MHPUOOPHI MO CXeMaM |
CXEMaTUYHBIM pPHUCYHKaM ()KUJKOCTHBIM TepMOMETp, TEpMOC, IICUXPOMETP, TUIPOMETp, JBUTaTelb
BHYTPEHHEIO CrOpaHHUs, JJIEKTPOCKOIN, PEOCTaT), COCTaBIATh CXEMbl DJJEKTPUYECKHX Lenel ¢
MOCJIEZ0OBATENbHBIM M TapajluIeIbHbIM COEIMHEHHUEM 3JIEMEHTOB, pa3jiMyasi yCJIOBHbIE OOO3HAUYECHUS
3JIEMEHTOB JIEKTPUYECKHX LIeTIEH;

® MPHUBOJUTH MpPHUMEPHl (HAXOAUTHh HH(POPMALMIO O NpUMEpPax) MPAKTUYECKOIO HCIOIb30BAHUS
¢u3nUecKrux 3HaHUH B OBCEAHEBHOM XKU3HU I 0OecredeHus: 0€30IacHOCTH MpH 0OpalleH!H ¢ mpudopamu
U TEXHUYECKUMH yCTPOICTBaMHU, COXpAaHEHUS 3/10pOBbs U COOJIIOJICHUSI HOPM SKOJIOTHYECKOTO MOBEICHHS B
OKpY>Kalollen cpere;

® OCYHIECTBIISITH MOUCK WH(pOpMAMK (HU3NIECKOTO coiepkaHusl B IHTepHETe, Ha OCHOBE UMEIOIIUXCSI
3HaHUN ¥ TyTEM CpaBHEHUS JOTOJHHUTEIBHBIX MCTOYHHKOB BBLACTATh HMH(DOPMAIUIO, KOTOpAs SIBISETCS
MIPOTHUBOPEYNBON MIIM MOXKET ObITh HEZOCTOBEPHOI;

® CIIOJIB30BaTh IPU BBINOJHEHUN YUEOHBIX 33aJaHUI HaAyYHO-TIONYJISIPHYIO JUTEpATypy (HPU3NYECKOTrO
CoJIep KaHusl, CIIpaBOYHbIE MaTepHallbl, pecypchl ceTu MHTepHeT, BiajeTh NpuéMaMyu KOHCIIEKTUPOBAHHS
TEKCTa, Mpeodpa3oBaHusl HHPOPMALIMU U3 OJHOM 3HAKOBOM CUCTEMBI B JPYTYIO;

® Co3/1aBaTh COOCTBEHHBIE MHUCHMEHHBIE U KpaTKUE YCTHBIE COOOIIeHUs, 00001mas nHpopMauo u3
HECKOJIbKUX HMCTOYHHKOB (PU3MUYECKOrO COJIEpXKaHMs, B TOM YHUCIE MYOJMYHO NPEACTABIATH Pe3yJbTaThl
MPOEKTHON WIIM KCCIIEOBATENBCKON JIEATENIFHOCTH, TMPH STOM TPAMOTHO WCIOJIb30BaTh HM3yYCHHBIN
MOHATUIHBIN anmapat Kypca (PU3HKH, COITPOBOKIATH BRICTYIUICHUE TIPE3EHTAIINCH;

® IIpU BBHINOJIHEHUH YUYEOHBIX MPOEKTOB M HCCIEAOBAaHHM (DU3NYECKHX IPOLIECCOB PaCHpPEAEIATh
0053aHHOCTH B TPYIIE B COOTBETCTBUU C MOCTaBJIEHHBIMHU 33JjauaMH, CJIEIUTh 32 BBIMOJIHEHHEM IIJIaHa
JeWCTBUI U KOPPEKTHPOBATh €ro, aJeKBAaTHO OIEHMBATh COOCTBEHHBIN BKJIaa B AEATENBHOCTb TPYIIHI,
BBICTPaNBaTh KOMMYHUKATHBHOE B3aUMO/ICHCTBHE, MPOSIBIISAS TOTOBHOCTh pa3periaTb KOH(QIUKTHIL.



K xoHmy oOyueHus B 9 kJjacce mpeaMeTHbIE pe3yiabTaThl Ha 0a30BOM YPOBHE HOJKHBI OTpaXkaTb
c(OPMHPOBAHHOCTH y O0YJAIOIIUXCA YMEHUI:

® JCIIOJIB30BaTh IOHATHS: CUCTEMa OTCYETA, MaTepUalbHas TOYKA, TPACKTOPHUSA, OTHOCUTEIBHOCTH
MEXaHUYECKOTO JABIDKEHHs, nedopmanus (ymnpyras, IJIacTUYecKas), TpPEHHE, LIEHTPOCTPEMHUTEIbHOE
YCKOPEHHE, HEBECOMOCTb U MEPETPY3KHU, LIEHTP TAKECTH, AOCOJIIOTHO TBEPOE TENO0, IEHTP TSHKECTH TBEPIOTO
Tesa, paBHOBECHE, MEXaHUUECKUE KOJeOaH!s ¥ BOJIHBI, 3BYK, HHOPA3BYK U yIbTPA3BYK, 3JIEKTPOMAarHUTHbIE
BOJIHBI, IIKaJIa 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh M JTAJIbHO30PKOCTh, CIIEKTPBI UCIYCKAHUS U
MOTJIOIIEHUS, anb(a, 6eTa- U TaMMa-u3ITy4eHHs], U30TOIIBI, SJIEPHAst SJHEPIeTHKa;

® pa3nuuarh ABJICHUS (PAaBHOMEPHOE U HEPABHOMEPHOE MPSIMOJIMHEIHOE IBUKEHNE, PABHOYCKOPEHHOE
NpSMOJIMHEHHOE JBW)KEHUE, CBOOOJHOE TaJeHHE Tell, PaBHOMEPHOE JBIKEHHE IO OKPYXHOCTH,
B3aUMOJICHICTBHE TeEJl, PEaKTUBHOE JABMKEHHE, KoyeOaTelbHOE JBHKEHHE (3aTyXalolle U BbIHY)KICHHbIE
Kosie0aHUs), PE30HAHC, BOJHOBOE [BI)KEHUE, OTPaKEHUE 3BYyKa, IPSIMOJIMHEHHOE pPacHpOCTpaHEHue,
OTpa)KCHHE U MPETIOMIICHHE CBETA, ITOJTHOE BHYTPEHHEE OTPAXKEHUE CBETA, PA3JI0KEHHE OEJI0T0 CBETa B CIIEKTP
U CIIO)KCHHME CHEKTPAJIbHBIX I[BETOB, JUCIIEPCUS CBETA, €CTECTBEHHAs PaJUOaKTUBHOCTb, BO3HUKHOBEHHUE
JMHEWYaToro CHEeKTpa H3JIy4eHHs) IO OINUCAHMI0O UX XapaKTEepPHbIX CBOICTB M Ha OCHOBE OIIBITOB,
J€MOHCTPHUPYIOLINX JaHHOE (PU3NYECKOE SIBIICHUE;

® pacro3HaBaTh NPOSBICHUE U3YYEHHBIX (PU3UUECKUX SBICHUN B OKpYXKAIOMIEM MHpPE (B TOM YHCIIe
¢bu3nyeckue ABICHUS B IPUPOJIE: MPWIMBBI U OTIMBBI, ABHKEHHE I1aHeT COJIHEYHON CUCTEMBl, PEaKTUBHOE
JBMKEHUE KUBBIX OPraHU3MOB, BOCIPUSATHE 3BYKOB JKUBOTHBIMH, 3E€MIIETPSCEHUE, CEHCMHYECKUE BOJIHBI,
I[yHaMH, 3XO0, I[BETa TeJ, ONTUYECKHE SBJIIEHUS B MPHUPOAE, OMOIOrMYecKoe JEHCTBHUE BHUJIUMOTIO,
yIAbTPaUOJIETOBOTO U PEHTTEHOBCKOI'O M3JIyY€HHUH, €CTeCTBEHHbIH paJMOAKTUBHBIM (DOH, KOCMHYECKHE
Jy4d, PAaJUOAKTUBHOE W3JIYy4YCHHE INPUPOJHBIX MHUHEPAJIOB, JICHCTBHE pAJAMOAKTUBHBIX M3IYYCHMH Ha
OpraHM3M 4EeJIOBEKa), IPU 3TOM NEPEBOJUTH MPAKTUUYECKYIO 3a7auyy B y4ye€OHYIO, BBACIATH CYLECTBEHHbBIE
CBOMCTBA (MpU3HAKH) GU3UIECKUX SBICHHIA;

® ONNCHIBaTh W3YYEHHbIC CBOMCTBA TeJ U (U3UUECKUE SIBJICHUS, UCHOJb3Ys (PU3NYECKHE BEITMYMHBI
(cpeaHsisi © MTHOBEHHAsl CKOPOCTh TeJla IPU HEPAaBHOMEPHOM JIBH)KEHUH, YCKOPEHHE, NEpEMEIEHUE, MyTh,
yTJIOBasi CKOPOCTb, CUJIa TPEHUS, CHJIa YIPYTOCTH, CUJIA TSDKECTH, YCKOpEHHe CBOOOTHOTO MaICHHs], BeC Tela,
UMIIYJIbC T€Na, UMIYJIbC CUJIbI, MEXaHHUEeCKasi paboTa U MOIIHOCTb, TOTEHIIMAIbHAs SHEPTUs Tella, TOAHITOTO
HaJl MTOBEPXHOCTBIO 3€MJIHM, NMOTCHIMAIBHAS DHEPIUs CHKATOM INPYKUHBI, KHHETUYECKAasl 3HEpPrus, IMOJHAas
MeXaHWuYecKas dHeprusi, Mepuoj] U 4acTtoTa KojeOaHuM, JUIMHA BOJIHBI, TPOMKOCTh 3ByKa W BbICOTa TOHA,
CKOpPOCTh CBETa, MOKa3aTellb MPEJOMJIEHUs Cpelibl), IPU OMMCAHUM MPaBHIBHO TPAKTOBaTh (DPM3NYECKUI
CMBICIT HMCIIOJIb3YEMbIX BEJIWYHMH, O0O3HAUEHUS M €AWHUIIBI (PU3MUECKUX BEJIWYMH, HAXOAUTH (POPMYIIBI,
CBSI3BIBAIOIIME JAHHYIO (DU3MUECKYIO BEJIMYMHY C APYTMMHU BEJIWYMHAMH, CTPOUTH I'padUKH H3YHYEHHBIX
3aBUCUMOCTEHN PU3NUECKUX BETUYNH;

® XapakTepHU30BaTh CBOMCTBA Tell, (pU3MUECKUE SBICHUS U MPOLECCHI, UCHOJIb3Yd 3aKOH COXpPAaHEHHUs
9HEPrUH, 3aKOH BCEMUPHOIO TATOTEHUS, IPUHIIUI CYIIEPIIO3ULIUHU CHUJI, IPUHIUI OTHOCUTENBHOCTH ["anues,
3aKkOoHbl HBIOTOHA, 3aKOH COXpAaHEHHUS HMITYJbCA, 3aKOHBl OTPa)KEHHsS M IPEJIIOMIICHUS CBETA, 3aKOHBI
COXPAaHEHHUs 3apsA0BOIO M MacCOBOIO 4YMCEN MNpU SACPHBIX PEAKIMAX, NPU ITOM [aBaTh CIOBECHYIO
(bOopMyIIMPOBKY 3aKOHA U 3alMChIBAaTh €70 MaTEMaTHUYECKOE BhIPAKEHHE;

® OOBACHATH (PU3MYECKHE IMPOLIECChl M CBOMCTBA Tel, B TOM 4YHCIE€ U B KOHTEKCTE CHUTyalui
MIPaKTUKOOPUEHTHUPOBAHHOIO XapaKTepa: BIBIATH IPUUYUHHO-CIIEACTBEHHbIE CBA3H, CTPOUTH OOBSICHEHHUE U3
2—3 JOrMYEeCKHUX LIaroB ¢ OMOPOi Ha 2—3 U3yYEHHBIX CBOMCTBA (PM3NYECKUX SBICHUH, PU3MUECKUX 3aKOHOB
WJIA 3aKOHOMEPHOCTEM;

e pemiath pacy€THbIE 33/Ja4d (OMMPAIOLIUECS HA CUCTEMY U3 2—3 ypaBHEHUN), UCIOJb3YS 3aKOHBI U
(dbopMmyIbl, cBSI3bIBAIOLINE (PU3MUECKUE BETMUMHBI: HA OCHOBE aHAJIM3a YCIOBHUS 33J]a4l 3alIUCHIBATh KPAaTKOE
YCIIOBUE, BBIABIIATH HEAOCTAIOUINE WM N30BITOUHbIE TJaHHBIE, BEIOWPATh 3aKOHBI U (hOPMYJIbl, HEOOXOAMMbIE



IUIsL peIIeHUs, TIPOBOJUTH Pacd€Thl M OLCHUBATh PEATHCTUYHOCTH IOJYYCHHOTO 3HAYCHUS (PHU3UUECKOU
BCJIMYHMHBI;

® pacro3HaBaTh MPOOJIEMBI, KOTOPBIE MOXHO PEUIUTH MPHU MOMOIIU (PU3NIECKIX METOJIOB, UCIOIB3YS
OIMHMCAaHWE WCCIICJIOBAHMSI, BBIJCIATH MPOBEPSEMOE IMPEANOIOKEHUE, OIEHUBATh MPABHILHOCTH IMOPSIKA
MIPOBEJ/ICHUS MCCIICIOBAHNUS, JIEaTh BBIBOJIBI, HHTEPIPETHPOBATH PE3YJIbTAThl HAOIFOICHUI U OIIBITOB;

® [IPOBOJIUTH OIBITHI IO HAOIOJCHUIO (PU3UYCCKUX SIBJICHUI MM (PU3NIESCKUX CBOWCTB TeJ (M3yueHHE
BTOpPOTro 3akoHa HbIOTOHA, 3aKOHA COXpPAHEHUs SHEPTUH, 3aBUCHMOCTh NEepHoJia KOJIeOaHHH MPYKHHHOTO
MasiTHUKa OT MAacChl Tpy3a W >KECTKOCTH MPYXKHUHBI U HE3aBUCUMOCTh OT aMILTUTY/bI MaJbIX KOJICOaHUH,
NPSMOJIMHEHHOE pacIpoCTpaHEHHE CBETa, pas3lioKeHHE OeNoro cBeTa B CIEKTP, HM3YYEHHUE CBOMCTB
M300paXeHUS B IUIOCKOM 3€pKalie ¥ CBOMCTB M300pa)KEHUS MpeaMeTa B coOMparoieil TuH3e, HabIoaeHe
CIUTOIIHBIX ¥ JINHEHYATBIX CIIEKTPOB HM3IIYYCHHS): CAMOCTOSATEIBHO COOMpATh YCTAHOBKY U3 M30BITOUYHOTO
Habopa 000pyIOBaHUs, OMKCHIBATE XOJ OMbBITA U €0 PE3yJIbTaThI, (POPMYITHPOBATH BHIBOJIBI;

® TPOBOJUTH MPH HEOOXOAMMOCTH CEPHUI0 TPSIMBIX H3MEPECHHI, ONpENeNss CpeAHEee 3HAUYCHUE
u3MepsieMoil BeIMYuHBI ((POKYyCHOE paccTosiHue coOuparoleil JTUH3bI), 00OCHOBBIBaTH BHIOOP crocoba
HU3MepeHus (M3MEPUTEITBHOTO TPHOOopa);

® TIPOBOJIUTH WCCIEAOBAHUE 3aBHCUMOCTCH (DHU3MYECKHX BEIMYUH C HCIHOJB30BAHUEM TIPSIMBIX
U3MEpeHull (3aBUCUMOCTh YT OT BPEMEHHU IPU PABHOYCKOPEHHOM JIBM)KCHUU 0€3 HAYaIbHOW CKOPOCTH,
nepuoJia KojaeOaHuii MaTeMaTHYECKOr0 MasSTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH yTjla OTPaKEHHS CBETa OT
yriia TaJeHUus ¥ yrja NpeIOMICHHsT OT Yrja IMajeHHs): IUIAHUPOBATh HCCIICAOBAHUE, CAMOCTOSITEIBHO
coOupaTh yCTaHOBKY, (DMKCHPOBATh PE3yJIbTaThl MOJYyYCHHOW 3aBUCUMOCTH (DM3MUYECKUX BEIUYHH B BHJIC
Ta0JMIl U TPadUKOB, JIeTaTh BRIBOABI 110 PE3yJbTaTaM HCCIICIOBAHUS;

® TIPOBOJIUTH KOCBCHHBIC M3MEPEHUS (DM3MUECKHUX BEITUYHH (CPEIHSSI CKOPOCTh U YCKOPEHHUE Telia MPH
PaBHOYCKOPEHHOM JBW)KCHUHU, YCKOPEHHE CBOOOJHOTO NaJCHUS, KECTKOCTh MPYXKHUHBI, KOIPPUIIUCHT
TPEHUS CKOJIBKEHUS, MEXaHUYECKasi padoTa U MOIIHOCTb, YaCTOTA U MIEPHOJ KOJIeOaHH MAaTEeMaTHYECKOTO 1
NPY)XKUHHOTO MAasiTHUKOB, ONTHYECKas CWJIa COOMPAOIICH JMH3bI, PaJUOAKTHBHBIN (OH): IUIAHHUPOBATH
U3MEpEeHUs, COOUpaTh IKCIIEPUMEHTAILHYIO YCTAHOBKY M BBITIONHATH M3MEPEHUS, CIEAYS TPEIOKECHHON
WHCTPYKIIMW, BBIUMCIIATH 3HAYCHHWE BEIIMYMHBI W aHAIM3UPOBATH IOJIyYCHHBIC PE3YNBTAThI C Y4ETOM
3aJJaHHOM MOTPEIIHOCTH U3MEPEHU;

e Co0MI0/IaTh MIPaBHIIa TEXHUKH 0€30MaCHOCTH MpH paboTe ¢ 1abopaTOpHBIM 000PYAOBaHUEM;

® pa3jMyaTh OCHOBHBIE MPU3HAKHM N3YUCHHBIX (PU3NYECKUX MOJICJICH: MaTepraibHasi TOUKa, aOCOIFOTHO
TBEPAOE TEJI0, TOUCUHBI MCTOYHUK CBETA, JIyd, TOHKAs JMH3a, IUIAHETapHAs MOJEIh aToMa, HYKJIOHHAs
MOJIeJIb aTOMHOTO S]Ipa;

® XapaKTEePHU30BaTh MPHUHIUIIBI ICHCTBHUS U3yYCHHBIX MPHOOPOB U TEXHUYECKUX YCTPOHCTB C OMIOPOH Ha
UX OMHcaHus (B TOM YHUCIIE: CIIHIOMETp, JaTYMKH TOJIOKEHUS, PACCTOSHUS U YCKOPEHUs, pakeTa, 9X0JOT,
OYKH, TEPUCKOM, (OoTOoammapar, ONTHYSCKHE CBETOBOJBI, CIEKTPOCKOI, TO3UMETp, Kamepa BuibcoHa),
WCIIOJIB3YS 3HAHUS O CBOMCTBAX (PM3UYECKUX SBICHUHN U HEOOXOIUMbIC (PU3HUECKHUE 3aKOHOMEPHOCTH;

® ICIIOJIb30BATh CXEMbI U CXEMAaTHYHBIC PUCYHKH U3YUEHHBIX TEXHUUECKUX YCTPOUCTB, U3MEPUTEIIbHBIX
MPUOOPOB M TEXHOJIOTHYSCKHUX MPOIIECCOB IMPU PEIICHUH YUeOHO-TTPAKTHICCKHUX 3a7a4, ONTHICCKHE CXEMBI
JUTS IOCTPOCHHMSI M300paKEHUH B TIIOCKOM 3epKalie M COOMparoleil TNH3E;

® MPHUBOJUTH MPHUMEPHl (HAXOAUTh HHGOPMAIMIO O TPUMEpax) MPAKTUYECKOTO HCIOIb30BAHUS
(bu3MYECKUX 3HAHHI B IOBCETHEBHOM KU3HU IS 0OecTieueHus: 6€30MacHOCTH P 0OpaIIeHn! ¢ MPUoopamMu
Y TEXHHUYECKUMHU YCTPONCTBAMHU, COXPaHEHUS 3I0POBbs M COOJIIOICHUS HOPM DKOJIOTHYECKOTO TIOBEICHUS B
OKpY>Kalollen cpere;



® OCYHIECTBIATH THOMCK HH(OpManuu (GHU3MYECKOro cojepkaHusi B VIHTepHeTe, CaMOCTOSTEIHHO
(bopMyIHpys TOMCKOBBIN 3aMpoOC, HAXOAUTH ITyTH ONPEIENICHHUS TOCTOBEPHOCTH MOJIYYEHHOH MH(pOpManuu
Ha OCHOBC UMCIOIIIUXCA 3HAHUU 1 JOIIOJIHUTCIBbHBIX UCTOYHUKOB,

® CIOJB30BAaTh NPU BBHITOJHEHUN YYEOHBIX 33JaHHI HAYYHO-TIONYJISIPHYIO JUTEPATypy (HPU3HYECKOTO
COACPIKaHUsA, CIIPAaBOYHBIC MATCpHAJIbl, PECYPChl CCTU I/IHTepHeT, BJIaACTh HpI/IéMaMI/I KOHCIICKTUPOBAaHUA
TEKCTa, Mpeodpa3oBaHuss HHPOPMALIUU U3 OJHON 3HAKOBOHW CUCTEMBI B JPYTYIO;

® C03/aBaTh COOCTBEHHBIC IMCEMEHHBIC M YCTHBIE COOOIICHUS Ha OCHOBE HH(OPMALIUH U3 HECKOJIBKUX
HUCTOYHUKOB (DU3MUYECKOTO COJCpXKAHUS, MMYOJMYHO TMPEICTaBIATh PE3YyNbTaThl MPOSKTHOM WU
UCCIIEIOBATEIbCKON AEATENBHOCTH, IPU 3TOM T'PaMOTHO HCIOJIB30BaTh M3YUCHHBIH NMOHATUHHBIA anmapar
U3y4aeMoro paszena (pU3MKM M CONPOBOKAATH BBICTYIUICHHE IPE3CHTAMEH C y4ETOM OCOOEHHOCTEH
ayJIUTOPHUU CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIIACC

KoanuecTBo 4acoB

Ne HaumeHoBaHue pa3iesioB U TeM dyeKkTpoHHbIE (LM POBbLIE)
Konrpoabnbsie IIpakruuyeckue
n/n NporpamMMbl Bcero o0pa3oBaTejibHbIE PeCypChl
padoThI padoTshI
Pasnen 1. ®usuka u eé poJib B MO3HAHMH OKPY:KAOLIEr0o MUpa
bu6nmoreka [IOK
11 o - 1
VISHIA  HAYRA O TIPHpOA® https://m.eds00.ru/7f416194
bubmuorexa [JOK
1.2 o 3 1
VISHHCCICHE BEHHHHAL https://m.eds00.ru/7f416194
bubmuorexa [JOK
1.3 E i 2 1
CTECTBEHHOHAYYHBIA METO/ MO3HAHUS httos://m.edsoo.ru/7f416194
Wroro mo paszneny 6
Pasnen 2. IlepBoHayanbHbIe CBeACHNS 0 CTPOCHUH BelleCTBA
bubmmoteka [IOK
2.1 C 1
TPOCIHE BetecTRa https://m.edso0.ru/7f416194
99 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHUII 1 1 bubnmnoreka [JOK
' BEIllECTBA https://m.eds00.ru/7f416194
bu6nuoreka [IOK
2. A 1
3 rperaTHbIe COCTOSIHUSI BEIIECTBA 3 https://m.edsoo.ru/7f416194
Hroro no pasneny 5
Pa3nea 3. /IBu:xeHMe u B3auMo/ieiicTBUE TeJl
bu6nuoreka [IOK
| M
3 CXAMITICCIOT ABIDICHHC 3 https://m.edso0.ru/7f416194
but6mmoreka [IOK
2 4 4
3 HEPHHA, Macea, IIOTHOCTE 3 https://m.edso00.ru/7f416194
3.3 Cuna. Buasl cun 14 1 3 bubmorexa TIOK

https://m.edsoo0.ru/7f416194
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Hroro no paszneny 21

Pa3znen 4. /laBjienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB

41 Hasnenue. Ilepenaua gaBiaeHust TBEPAbIMU 3 bubnmoreka [JOK
' TeJIaMH, KUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6nmoreka [IOK
4.2
Jlapitetine KuaKocTh > https://m.edso0.ru/7f416194
bu6nuoreka [IOK
4. A
3 TMoChepHoe AaBneHHe 6 https://m.edso0.ru/7f416194
JlelicTBuE MUJKOCTH U Ta3a HA MOTPYKEHHOE bubnmnoreka [HOK
4.4 7 1 3
B HHUX TEJIO https://m.edso0.ru/7f416194
Htoro no pazneny 21
Pa3nea 5. PaGora n MoHOCTBh. JHEpPrus
bubmuorexa [JOK
A P 1
> a60Ta i MOIIHOCT® 3 https://m.edsoo.ru/7f416194
bu6nuoreka [IOK
2 I1 1
> POCTBIC MEXAHHIMET > https://m.edso0.ru/7f416194
bu6mmoteka [IOK
5.3 M 7 1 1
CXAHITICCKA SHEPTIA https://m.edso0.ru/7f416194
Uroro no pazneny 12

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 15
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8 KVIACC

Kosun4yecTBo 4acos
HaumeHoBaHue pa3iesioB U TeM dueKkTpoHHbIe (LM POBbLIE)
Ne i/m Konrposbnusie IIpakruyeckue
NpOrpamMmbl Bcero o0pa3oBaTejibHbIE PeCypPChl
padoThI padoTshI
Pasnen 1. TenioBble siBJaeHUsI
bu6nmoreka [IOK
1.1 i 7
CTpoetiite 1 choficTBa BellecTBa https://m.eds0o.ru/7f4181ce
bubmuorexa [JOK
1.2 T 21 1
CTIOBBIC HPOUECCH > https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pazjen 2. DiekTpuyeckne 1 MATHUTHBIE SIBJICHUS
21 DNeKTpUYECKHE 3apsiibl. 3apsHKEHHBIC Tella 7 1 bubmuorexa [JOK
' W UX B3aUMOJICIICTBHE https://m.edsoo.ru/7f4181ce
bu6nuoreka [IOK
2.2 IT 7 i 20 1 6
OCTOAHHEIH STCKTPHACCKHII TOK https://m.edsoo.ru/7f4181ce
bu6nuoreka [IOK
2. M 1 1.
3 ATHITHBIC ABICHI 8 > https://m.edsoo.ru/7f4181ce
bu6nuoreka [IOK
2.4
DCKTPOMArHHTHAS HHAYKLIHS > https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 40
OBIIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68 3 145
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9 KVIACC

HaumenoBanue pa3aesioB U TEM

KoaunuecTBO 4acoB

DJIeKTpOHHbIe (LM (POBHIe)

Ne ni/m Konrpoabnbsie IIpakruuyeckue
NPOrpamMMbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
Pasznea 1. Mexannueckue siBJeHHUS
11 MexaHn4ecKkoe JIBMKEHUE U CIIOCOOBI €T0 10 1 bubmuorexa [JOK
' OIMCAHUS https://m.edsoo.ru/7f41a4a6
. bubmuorexa [JOK
1.2 B 20 1 3
SAIMOAIEHCTBHE TeT https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1. 1
3 3aKoHbI COXpaHeHHA 0 3 https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 40
Pasznea 2. MexaHn4yecKkHe K0J1e0aHUA U BOJHEI
bubnuoreka [IOK
2.1 M 7
CXAHHMUECKNE KONeOamHA 3 https://m.edsoo.ru/7f41a4a6
bu6mmoteka [IOK
2.2 M .3 8 1 3
CXAHITICCKUE BOTHEL. SBYK https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 15
Pa3jnen 3. DiieKTpoMarHuTHOE 10Jie U 3JIeKTPOMATHUTHBIE BOJHBI
31 DNeKTPOMarHuTHOE TOJIE 1 6 5 bubnmoreka [JOK
' 3IIEKTPOMATHUTHBIE BOJHBI https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 6
Pa3znea 4. CBeToBbIe sIBJEHUSA
Bbubnunoreka LIOK
4.1 3 6 2
AKOHBI PACTPOCTPAHCHILT CBETa https://m.edsoo.ru/7f41a4a6
4.2 JIuH3BI ¥ oNTHYECKHUE TPUOOPHI 6 3 bubmmorexa [JOK

https://m.edsoo.ru/7f41a4a6
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Bbu6nuoreka [IOK
4.3 P 0 3 2
ASHIOKCHIE DEIOTO CBETA B CHEKTp https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 15
Pasnen 5. KBaHToBbBIE SIBJICHUA
bu6nmmoreka [IOK
5.1 14 4 1
CIyCKaHHUE U TOTJIOIICHUE CBETa aTOMOM httos://m.edsoo.ru/7f41a4a6
bu6nmoreka [IOK
2 1
> CTpoetiite aTOMHOIO A1pa 6 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
. | 7 1 1
5.3 JIEpHBIC PEAKIIUU https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 17

Pa3nea 6. IloBTopuTe1bHO-00001aI0IIM I MOYJIb

6.1 [ToBTOpEeHME M 000OIIIEHNE COMEPIKAHUS 9 2 bubmuorexa [JOK
' Kypca ¢usuku 3a 7-9 kimacc https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 9

OBIIEE KOJIMYECTBO YACOB II10 ITPOTPAMME 102 3 27
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ITOYPOYHOE IIVTAHUPOBAHUE

7 KIIACC

n/n

Tema ypoka

HNucrpykrax no OT u Th. ®usuka —
HayKa O IpUpoJie. SIBIeHUs Npuposl.
Du3nvecKue sIBICHUA

KoauuecTBO 4acoB

Kontpoabubie IlpakTuueckue

B
cero padoThI padoThI

Jara
H3Y4YeHH S

DJIEKTPOHHbBIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypchl

duznueckue IBICHUI

dusznyeckre BEIUUYMHBI U UX HU3MCPCHHUC

Jlaboparopuas pabota Nel Onpenencare
MOKa3aHUH U3MEPUTEIILHOTO TPUOOpa.
W3mepenue remnepatypsl”. JlaboparopHas
pabota Ne2 "OmnpezneneHue pa3mMepoB MaJIbIxX

TCI

EcrecTBeHHOHay4HBIN METO/ TO3HAHUS.
Onucanue pU3NYECKUX SBICHUN C TTOMOIIBIO
Mozenel. Gu3nka u ee BIUSHUE HA Pa3BUTHE
TEXHUKU

bubmmoteka IIOK
https://m.edsoo.ru/ff09f72a

VYpok-uccnenonanue "lIpoBepka runoTes3sl:
JaTbHOCTH TOJIETA MapUKa, MyIEHHOTO
TOPU3OHTAIILHO, TEM OO0JIbIIE, YeM OOTIBIIIE
BBICOTA ITycKa"

Crpoenue BemecTBa. ONbITHI,
JTIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE
BEIECTBA

JIBr>keHue yacTull BeniectBa. OnbIThI 1O
HaOJI0ICHUIO TEIUIOBOTO PACIIIHPEHUS Ta30B.

bubnunorexa LIOK
https://m.edsoo.ru/ff09fe0a

bubnunorexa LIOK
https://m.edsoo.ru/ff0a013e
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AFpCFaTHI)Ie COCTOsIHHA BCIICCTBa

B3anmocBA3b MEX1y CBOMCTBAMH BEILECTB B
Pa3HBIX arperaTHbIX COCTOSIHUSX U UX

bubnunoreka LIOK

10 ATOMHOMOJIEKYJIIPHBIM CTPOCHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOJIBI
KounrpoJabsHas padora no pasaeny
11 «IlepBoHayabHbIE CBEJIEHHS O CTPOCHUHU
BelleCTBA»
12 Mexanunueckoe aBrkeHue. PaBHoMepHoe u bubnnorexa [JOK
HEPAaBHOMEPHOE JIBUKECHUE https://m.edsoo.ru/ff0a05c6
bubnuoreka [{OK
13 CKopocTs. EAHHMLEL CKOPOCTH https://m.edsoo.ru/ff0a079c
14 Pacuer nyt 1 BpeMeHM IBUKECHUSA bubmmorexa LIOK
https://m.edsoo.ru/ff0a0ae4
Nuepuusa. Macca — Mepa HUHEPTHOCTH TeJ.
15 Ha6§paT0pHaﬂ paborta J393 "I/IfMepeHHe bubmmorexa [JOK
" https://m.edso0.ru/ff0a0c10
Macchl Tena
[TnotHOCTH BemecTBa. PacueT macchl u
16 o0beMa Teja 1Mo ero MIOTHOCTH. bubnuoreka [{OK
Jlaboparopnas padota No4 "N3zmepenue https://m.edsoo.ru/ff0a0fee
o0beMa TBepjoro Tena"
17 Jlaboparopnas pabota Ne5 «Onpenenenue
IJIOTHOCTU TBEPIOTO TEIa
18 Pemenne 3anau mo teme "I1M0THOCTD but6mmorexa [IOK
BemecTna" https://m.edsoo.ru/ff0al23c
19 Cuita KaK XapaKTEepUCTHKA B3aUMOICUCTBUS
ten. Cuna ynpyroctu. 3akoH ['yka
JlaGopatopnas pabora Ne6 «M3ydyenue
20 3aBHCUMOCTH pacTskeHHs (1edopMariim)

IIPY’KHAHBI OT PUIIOKEHHON CUIIBD)
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21

SIBnenune taroreHusa. Cuia TIKECTH

CBs13p MEXly CUJION TSAKECTU U MAcCOM Tela.

" Bu6muoteka [JOK
22 ITB;ECT;H;; Pemuterne sagast no Teme "Crna https://m.edsoo.ru/ff0al778
23 Cuia TsSKeCTH Ha APYTHX IJIaHeTax. bubnmnoreka HOK
OU3NYECKUE XAPAKTEPUCTHKHU IUIAHET https://m.edsoo.ru/ff0a1502
Nsmepenune cun. JJunamomerp.
24 Jlaboparopuas pabota Ne7. "I'pamyupoBanue ﬁ::g?;;f;;ggﬁma 18cc
MIPYXUHBI U U3MEPEHUE CUII TUHAMOMETpoM"
bubnuoreka [{OK
25 Bec rena. Hepecomocts https://m.edsoo.ru/ff0al778
26 CnoxxeHue IByX CHJI, HallpaBJIEHHBIX 10 bubnnoreka [JOK
OJIHOM IpsiMOil. PaBHOAEHCTBYIOIIAs CHII https://m.edsoo.ru/ff0ala70
97 Pewenne 3amad o reme
"PaBHonelicTByrOMmas cui”
Cuna tpenus u e€ Buapl. TpeHue
28 CKOJIbJKEHUS U TpeHue nokos. Tpenue B buomrorexa LIOK
HPHPOJE H TEXHIIKe https://m.edsoo.ru/ff0alb9c
JlaGopatopnas padora Ne§ «M3ydyenue
29 3aBUCUMOCTH CHJIBI TPEHHS CKOJIBKEHHS OT bubnnorexa [JOK
CWJIBI JJaBJICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
COIIPUKACAIOLIUXCS TOBEPXHOCTEW»
30 Pemenue 3ana4 Ha onpeneneHue
PaBHOJECHCTBYIOLIEN CUIIBI
Pemenue 3anau no temam: «Bec Tenay,
31 «I'padmueckoe nzobpaxxkenue cuin», «Cuiby, bubmmoreka LIOK
(PaBHOZETCTBYIOMas CHI» https://m.edsoo.ru/ff0alde0
39 KoutpoJsbHas paéora no remam:

«MexaHuuyeckoe ABHKeHHe», «Macca,
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IUIOTHOCTBHY, «Bec Tes1ay, «'padpuyueckoe
u3o0pakeHue cu», «CHiab»

Hucrpykrax no OT u Th. JlaBnenue.

33 CriocoObl yMEHBIIICHUS U YBEIIMUCHUS bubmmorexa [IOK
https://m.edsoo.ru/ff0a20a6
JaBJICHUS
34 JlaBneHue raza. 3aBUCUMOCTb JIaBJICHUS ra3a bubmmoreka [JOK
oT 00bEMa, TeMIepaTypsl https://m.edsoo.ru/ff0a2376
35 IIepenava naBieHus TBEPABIMU TEIAMU, bubnuoreka [JOK
JKUIKOCTSIMH U razamMu. 3akoH [lackais https://m.edsoo.ru/ff0a25b0
36 JlaBiieHue B )KHJIKOCTH U ra3e, BBI3BAaHHOE Bbu6moteka [JOK
JEHUCTBUEM CUJIbI TSHKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3agaa mo treme «/laBnenue B bubnuorexa [IOK
JKUIKOCTH U rase. 3axkoH Ilackamsa» https://m.edsoo.ru/ff0a2826
bubnnorexa [JOK
38 Coobmatompecs cocynsl https://m.edsocL).Iru/fan2970
39 IManpaBnmueckuii mpece bubmorexa LOK
https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [1opiiHEBON KUIKOCTHBIN
Hacoc
Atmocdepa 3emmu. [Ipuannbl
41 cymeCqu)aoljzaHm BOS}IyIiIIHOfI 000104k bubmmorexa LIOK
JentiL https://m.edsoo.ru/ff0a2b5a
42 Bec Bo3ayxa. ATmMocdepHoe naBieHne Eggjﬁifg;?ﬁ}; 0a2b5a
43 N3mepenue atmocdepHoro aaBineHus. OmbIT bubnmnoreka [JOK
Toppuuennu https://m.edsoo.ru/ff0a2da8
m 3aBUCHUMOCTBH aTMOC(HEPHOTO JIaBJICHHS OT bubnuoteka [JOK
BBICOTHI HaJl YPOBHEM MOPS https://m.edsoo.ru/ff0a2fc4
45 Bbapomerp-anepoun. AtmochepHoe gaBieHne bubmuorexa [IOK

Ha pa3IM4YHbIX BbBICOTAX

https://m.edsoo.ru/ff0a2fc4
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Pemenue 3amau mo reme " AtmocdepHoe

46 "
JTaBJICHUE
47 JleficTBrE XKUIKOCTHU U Ta3a Ha MOTPYKEHHOE bubmmoreka [JOK
B HUX T€JIO. ApXUMeJIoBa CUiia https://m.edsoo.ru/ff0a3276
Jlaboparopnas padora Ne9 «OmnpenencHue
48 BbIT&EKHBEIOIH:ﬁ CHJIBI ﬂeﬁCTBp ey Ha buGnuorexa [IOK
’ o https://m.edsoo.ru/ff0a33fc
TEJO, MOTPYKEHHOE B JKUJIKOCTbH)
bubnunoreka LIOK
49 [InaBanue ten
https://m.edsoo.ru/ff0a3a96
Jlaboparopuas padota Nel0 o Teme
50 «BpIsiIcCHEHHE YCIIOBUH IIaBaHUs Teja B bubmorexa HOK
" Y https://m.edsoo.ru/ff0a3514
KUJIKOCTH
JlaGoparopHnas pabora
51 Nel1"KoHcTpyHrpoBaHu€e apeoMeTpa Uitu
KOHCTPYMPOBAHUE JIOJIKU U OTIPEJICIICHHE €€
rpy30n0bEMHOCTH"
Pemenue 3amau no remam: «IlnaBanue
52 cynoB. BoznyxomnaBanuey, «JlaBienue bubmorexa HOK
YO8 X L https://m.edso0.ru/ff0a3654
TBEPJBIX TN, )KUJIKOCTEH U Ta30B»
53 KonTtpouabHnas padora no teme «/laBienne
TBEPABIX TeJl, ’KUAKOCTEH U Ta30B»
bubmmoreka IIOK
54 Mexanunyeckas padora
P https://m.edsoo.ru/ff0a3f82
but6mmorexa [IOK
55 MormutHocTb. EMUHUITEI MOIITHOCTH
B JUHHLL B https://m.edsoo.ru/ff0a3f82
56 VYpok-uccnenoBanue "PacyéT MOIIHOCTH,
pa3BUBaeMoOM pH NoIbEME O JiecTHULE"
57 [Ipocteie Mexanu3mel. Peryar. PaBHOBecue

CHJI Ha pblyare
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Poruaru B TexHuke, ObITY U IPUPO/IE.

but6mmoreka [IOK

58 Ha60pafopHa51 pabota Nel2 «MccnenoBanue 1 0.5 https://m.edsoo.ru/ff0ad78e
YCIIOBUI PAaBHOBECHUS PhIYara

59 Pemenue 3amau mo tremMe «Y CI0BHUS 1 bubnunorexa LIOK
paBHOBECHUSI pblUara https://m.edsoo.ru/ff0a48a6
KoaddutmenT monesnoro neicTBus

60 Mexanu3ma. Jlaboparopuas padorta Nel3 1 0.5
«3mepenue KII/] HaKJIOHHOM MIOCKOCTH»

61 Pemenue 3agau o Teme "Pabora, 1 bu6nunoreka LIOK
momtHocth, KIT/1" https://m.edsoo.ru/ff0a4c48

62 Mexanunueckas sHeprusi. Kunernueckas u 1 bubnnorexa [JOK
MOTEHLMAJIbHAsL JHEPTUs. https://m.edsoo.ru/ff0a4252

bubnunoreka LIOK

63 3AKOH COXpaHCHHs DHEprHH 1 https://m.edsoo.ru/ff0a4360

64 KoutpoabsHas padora (uToroasi) 1
YPOK-3KCIIEPUMEHT MO TEME
"DKcnepuMeHTalIbHOE OIpe/IeTIeHHE

65 W3MEHEHUS KHHETUYECKON U MOTEHIMAIbHON 1 1
SHEPTHUU MPU CKATHIBAHUH TEJIA T10
HAaKJIOHHOM TIOCKOCTH"

66 O06001IeHNEe U TTOBTOPEHHUE 10 TEME 1 bubnmnorexa [JOK
"MexaHnueckoe aBmKeHue" https://m.edsoo.ru/ff0a4ee6
O06o0011eHre 1 TOBTOPEHHUE 110 TEME

67 "JlaBneHue TBEPABIX TEJ, KUIKOCTEN U 1 bubnnorexa [JOK

| https://m.edsoo.ru/ffOa4ffe
ra3oB

68 O60061enre u moBTopenue no teme "Padora. 1
MomnocTtb. DHeprus"

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 14
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8 KVIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
ara nudgpoBbie
Ne i/ Tema ypoka Kontpoabubie IIpakTuueckue o p
Bcero u3yuyeHusi oOpa3oBaTejibHbIE
padoThI padoThI
pecypcbl
Hucrpykrax mo OT u Th. OcHoBHBIE
1 MOJI0KEHHUS MOJICKYJIIPHO-KUHETUYECKOM 1 bubmmorexa [IOK
yip https://m.edsoo.ru/ff0a5256
TEOPUHU U UX OIBITHBIC TOATBEPKICHUS
2 Macca u pa3Mep aTOMOB ¥ MOJIEKYJT 1
3 Mopaenu TBEPAOTO, KUAKOTO U 1 bu6nmorexa LIOK
ra3000pa3HOro COCTOSTHUM BEIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHEHHE CBOKCTB TBEPIOTO, KUIKOTO U
4 ra3000pa3HOro COCTOSTHUM BEIECTBA Ha 1
OCHOBE IOJIOKEHUIM MOJIEKYJISIPHO-
KMHETUYECKON TeOpUHu
bubmmoreka IIOK
5 Kpucrannmyeckue u amopdHbie Tena 1
P pd https://m.edsoo.ru/ff0a5800
5 CMaumnBaHue U KaWUISIPHOCTD. 1 bubmmnoreka HOK
[ToBEpXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TenoBoe pacliupeHue u cxaThue 1 Bubmmorexa [IOK
P P https://m.edsoo.ru/ff0a5a26
8 Temneparypa. CBs3b TeMIIepaTypbl CO 1
CKOPOCTBIO TEIJIOBOTO JIBUKEHMSI YaCTHUIL
9 Buytpennss sneprusi. CnocoObl U3MEHEHUs 1 bubmuoreka [JOK
BHYTPEHHEHN YHEPTUU https://m.edsoo.ru/ff0a5c60
bu6nunorexa LIOK
10 Buaer rerionepenaun 1
A pe https://m.edsoo.ru/ff0a6412
1 VYpoxk-koHpepenuus "[IpakTuyeckoe 1 1 bubmuotexa [JOK

HMCIOJIb30BaHHUE TEIIIOBLIX CBOMCTB

https://m.edsoo.ru/ff0a65c0
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BCIICCTB U MaTCpUajloB B LCIIAX

sHeprocoepekeHus "
12 KonnuectBo Teminorsl. Y aenpHas bubnnorexa [JOK
TEIUIOEMKOCTh https://m.edso0.ru/ff0a6976
13 YpaBHEHHE TEIJIOBOTO OanaHca. bubnmnoreka HOK
TerooOMeH 1 TeTI0BOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlabopaTtopHas pabora Nel"HUccnenoBanue
14 SIBJICHHS TETUIOOOMEHA MPU CMEIITUBAHUH bubmorexa LOK
N N " https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM Y TOPSIYei BOJIBI
Pacuer konmuecTBa TEIIOTHI,
15 HEO0OXOUMOTO JIJII HarpeBaHus Teja v
BBIJIETISIEMOTO UM TIPH OXJIAXKICHUU
16 Jlaboparopras padota Ne2 "Omnpenenenue bubmmoreka [JOK
yZIeJIbHOM TEIJI0EMKOCTH BeliecTa' https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOIUMBa. Y IeibHas TEIIoTa bubnnorexa [JOK
Cropanus https://m.edsoo.ru/ff0a7b5a
[1naBneHue u oTBEpACBaHHE
18 KPUCTAITTUYECKHX TeJ. Y IeTbHas TeIioTa bubmmorexa [TOK
https://m.edsoo.ru/ff0a71d2
TUTaBJICHUS
19 Jlaboparopnast pabora Ne3"Omnpenenenue bubmuoreka [JOK
yI€bHOM TEIUIOTHI TUIaBJICHUS Jibaa" https://m.edsoo.ru/ff0a72fe
20 [TapooGpa3oBanue U KOHIEHCAITHS. bubnunorexa LIOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y nenpHas Temnora
21 napooOpazoBaHMs U KOHICHCALIUH. bubmuoreka [JOK
3aBUCUMOCTh TEMIIEpaTypbl KUTIEHUS OT https://m.edsoo.ru/ff0a786¢c
aTMOC(EepHOTO TaBJICHUS
Brnaxxnocts Bo3nyxa. JlabopaTopHas ) BuGmorexa LOK
22 pabota Ne4 "OmnpeneneHre OTHOCUTEIBHOM

BJIQXKHOCTH BO3yxa"

https://m.edsoo.ru/ff0a7628
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23

24

Pemenue 3a1a4 Ha onpeielieHrue
BJIQXKHOCTH BO3JIyXa

[TpuHIUIIBI paOOTHI TEIIJIOBBIX ABUTATEIICH.

[TapoBas TypOuHa. /IBurareiab BHyTPEHHETO

CropaHus

25

KII/ TermoBoro nurarens. Tennosbie
JIBUTATEIIM U 3aIUTA OKPYKAOIIEH CPEbI

bubnunoreka LIOK
https://m.edsoo.ru/ff0a7c7c

26

27

3aK0OH COXpaHEHUs U MIPEBPAIICHHS
SHEPTUH B TEIIOBBIX MpoIeccax
[ToaroroBka K KOHTPOJIBHOM paboTe MO
teme "TemnoBele aBiaeHusa. M3menenue
arperaTHbIX COCTOSIHUM BemecTna'

bubnunoreka LIOK
https://m.edsoo.ru/ff0a83f2

28

KonTtpoabnas pabora no reme
"TenyoBble aBJIeHNA. U3MeHeHHE
arperaTHbIX COCTOSIHUI BemecTBa'

bubnunoreka LIOK
https://m.edsoo.ru/ff0a86ae

29

30

31

Onextpuzanus Ten. [[Ba pona
ANEKTPUYECKUX 3apsI0B
VYpok-nuccnenosanue "IaeKTpU3aLus TE
MHIYKIMEW U IPU CONPUKOCHOBEHHUH"
B3aumopeiicTBue 3apsyKeHHBIX Tell. 3aKOH
Kynona

bubmmoteka IIOK
https://m.edsoo.ru/ff0a87e4

32

Onektpruueckoe nose. HarpsxkeHHOCTh
aNeKTpru4ecKoro nois. [IpuHnun
CYNEPHO3UIINU IIEKTPUUECKUX TTOJIeH

bubnunorexa LIOK
https://m.edsoo.ru/ff0a8a0a

33

34

Hocutenu snekrpuyeckux 3apsios.
DneMeHTapHbId 3apsia. CTpoeHue atoMa

HNucrpykrax o OT u Th. [IpoBoanuku u
JTUAJIEKTPUKU. 3aKOH COXpaHEHUs
JJIIEKTPUYECKOT0 3apsiaa

but6mmoreka [IOK
https://m.edsoo.ru/ff0a8ef6

35

Pemenue 3aga4 Ha NPUMEHEHUE CBOWCTB
AIEKTPUICCKUX 3aPSI0B

but6mmoreka [IOK
https://m.edsoo.ru/ff0a90cc
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DIJIEKTPUYECKUI TOK, YCIOBUS €ro

bu6nmoreka [IOK

36 cymectsoarnus. Metoumiin https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKA
37 JIefCTBUS SJEKTPUIECKOTO TOKA bubmorexa LOK
https://m.edsoo.ru/ff0a96b2
VYpoxk-uccienoanue "JleiictBue
38 AJIEKTPUYECKOTO TOJISI Ha MPOBOIHUKHU U 1
IUAJIEKTpUKN"
39 DNEeKTpUYECKU TOK B MeTaJljIax, bubmmoreka [JOK
SJKUIKOCTSIX U razax https://m.edsoo.ru/ff0a9838
40 DneKkTpruYecKas 1erb U €€ COCTaBHbBIE YaCTH
41 Cuna toka. JlaGopaTopHas padora Ne5 05 bubnnorexa [JOK
"N3mepeHnue u peryinpoBaHue CUibl TOKA" https://m.edsoo.ru/ff0a8bd6
DnexTpuueckoe HanpshkeHue. Bonbtmerp.
42 JlaGopatopnas pabora Ne6 "M3mepenue u 0.5 bromorexa LIOK
" https://m.edsoo.ru/ff0a9e14
pEryIupOBaHKE HAMPSHKCHUS
43 CornpoTuBIICHHE POBOAHHUKA. Y ACIBHOE bubnnorexa [JOK
CONPOTHUBJICHHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
JlaGopatopnas pa6ora Ne7 "3aBUCUMOCTb
44 3IEKTPUUYECKOTO COMPOTUBIICHUS 1 bubnnorexa [JOK
MPOBOJHUKA OT €T0 JIMHBI, TUIOIIAIHA https://m.edsoo.ru/ff0aa738
ITONIEPEYHOI0 CEYEHUs U MaTepuana"
45 3aBUCHUMOCTB CHJIBI TOKA OT HAIPSKCHHUS. bubmmoreka [JOK
3akoH OMa 1t yyacTKa Lenu https://m.edsoo.ru/ff0aa44a
JlabopaTtopHnas pabota Ne8 "HccnenoBanue
46 3aBUCUMOCTH CHUJIbI TOKA, UAYILETO YEPE3 1 bubnuotexa [JOK
PE3UCTOP, OT CONPOTUBIIEHUS PESUCTOPA U https://m.edsoo.ru/ff0aa04e
HaInpspKEeHUs Ha pe3ucrope”
47 [TocnengoBarenbHOE U MapaieIbHOE

COCAUHCHUA IMTPOBOAHUKOB



https://m.edsoo.ru/ff0a95a4
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JlabopaTtopHas padota Ne9 "IIpoBepka
MpaBUJIa CIIOKEHUS HAMPSDKEHUH MPH

bub6nmoreka [IOK

48
MOCIEA0BATEIbHOM COCIMHEHUH JIBYX https://m.edsoo.ru/ff0aaas8
pe3uctopoB"
JlabopaTtopHnas padora NelO "IIpoBepka
49 MpaBWJIa Ui CUJIBI TOKA MPH MapajieIbHOM bubmmorexa LIOK
P "p P https://m.edsoo.ru/ff0aadle
COEJIMHEHHUH PE3UCTOPOB
Pemenue 3a1a4 Ha MpUMEHEHHE 3aKOHA
50 OMa 19 pa3InYHOr0 COETUHEHHUS buGnuorexa [IOK
P https://m.edsoo.ru/ffOaaf8a
MIPOBOJHUKOB
51 PaboTta 1 MOIITHOCTH AJIEKTPUIECKOTO TOKA. bubmmoreka [JOK
3akon Jxoynsa-Jlenna https://m.edsoo.ru/ff0ab124
JlaGopaTopnas padbora Nell "Onpenencuue
52 a6011“31>1 u II:/IOIIIEI;)OCTI/I SJIEKT I/Iqeclzoxoro bubnnorexa [IOK
P " P https://m.edsoo.ru/ff0ab3e0
TOKa
DneKTpuuecKue enH U MOTPeOuTenu
53 ANEeKTpUYecKoi sHepruu B ObITy. KopoTkoe bubmmorexa [TOK
P P Y- 2OP https://m.edsoo.ru/ff0ab660
3aMbIKaHUe
[ToaroroBka Kk KOHTPOJILHOU paboTe MO
54 TeMe "DIJIEKTPUYECKHE 3apsIbl. bubmmnoreka HOK
3apsKeHHbIE Tela U UX B3aUMOJIEUCTBUSL. https://m.edsoo.ru/ff0abd2c
ITocTOSHHBIN MEKTPUYECKUI TOK"
KonTponbhas pabota no teme
55 "DnexTprudeckue 3apsaabl. 3apsHKEHHbBIE bu6muoreka [JOK
Tella U uX B3auMoaeucTBus. I1ocToOSHHBIN https://m.edsoo.ru/ff0abea8
AIEKTPUYECKUN TOK"
56 IlocTosiHHBIE MarHUTHI, UX B3aUMOJICUCTBHE
57 VYpok-uccnenosanue "M3yuenue nonei bubnmnoreka [JOK
MOCTOSIHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
58 MarnautHoe nojie. MarHuTHOE 1oJie 3eMiu bubnuorexa [JOK

1 €ro 3Ha4YCHHUC JId )KM3HU Ha 3emite

https://m.edsoo.ru/ff0acOba
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59

60

61

62

OnbIT OpcTeaa. MaroutHoe mose
AIEKTPUIECKOTO TOKa MarHuTHOE IoJie
KaTYIIKA C TOKOM

[TpuMeHeHHE IIEKTPOMArHUTOB B TEXHHKE.
JlabopaTtopHas padota Nel2 "U3zydyeHue
JCWCTBUSI MATHUTHOTO TOJISl HA TTPOBOTHUK
¢ TokoM"

DNeKTPOABUTaTEb IOCTOSTHHOTO TOKA.
Hcnonb3oBanue anekTpoaBuraTeneii B
TEXHUYECKHUX YCTPONCTBAX U Ha
TpaHCIopTe.

[ToaroroBka Kk UTOroBO KOHTPOJIBHOMN
pabore

0.5

bu6nmoreka [IOK
https://m.edsoo.ru/ff0acld2

bub6nmmoreka [IOK
https://m.edsoo.ru/ff0ac74a

bubnunoreka LIOK
https://m.edsoo.ru/ff0ac86c

63

KonTtposabHnas pabora (uTorosast)

bubnunoreka LIOK
https://m.edsoo.ru/ff0acb14

64

Omnbrtel @apases. 3akoH
3JIEKTPOMArHUTHOM MHAYKIuu. [TpaBuio
Jlenna

65

66

67

Onektporereparop. CrocoObl MoTydeHUs
AIEKTPUUYECKOI PHEPTUU. DIEKTPOCTAHIINHI
Ha BO300HOBJIIEMBIX UCTOYHUKAX OHEPIrUun

IToBTOpenue u 00o0IIEHUE 110 TEME
"TennoBsie siBIeHUS"

[ToBTOpeHue u 0000IIEHNE TTO TEME
"TIoCTOSHHBIN IEKTPUUECKUIN TOK"

bubnunorexa LIOK
https://m.edsoo.ru/ff0accbe

but6mmorexa [IOK
https://m.edsoo.ru/ff0acdc6

68

[ToBTOpeHme u 0000IIEHNE TTO TEME
"MarauTHble ABIeHUS"

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

68

14.5
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9 KJIACC

Koan4yecTBo 4acoB DJIeKTPOHHbBIE
Ne Hara uudgposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypchbl
Hucrpykrax no OT u Th.
1 Mexannyeckoe ABHKEHUE. MatepuanbHas 1
TOYKa
5 Cucrema orcuera. OTHOCUTEILHOCTD 1 bu6mmoreka [IOK
MEXAHUYECKOTO IBUKECHUA https://m.edsoo.ru/ff0ad474
3 PaBHoMepHOE IPAMOIMHENHOE NBIKECHHE 1 bubnmorexa LOK
P p https://m.edsoo.ru/ff0ad19a
HepasHoMepHOE NpsIMOITMHENHOE
4 nekenue. CpeqHsst 1 MTHOBEHHAs 1
CKOpPOCTh
5 [IpsimonuHENTHOE PAaBHOYCKOPEHHOE 1 bubnuoreka [IOK
JIBH>KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CxopocTh MPSIMOJIMHEHHOTO
6 PaBHOYCKOpEHHOTo ABMKeHus. ['papuk 1
CKOpPOCTH
JlabopaTtopHas padota Nel"Onpenenenue
7 CKOPEHUS TeJla IPH PABHOYCKOPEHHOM 1 1 bubmmorexa [TOK
YEROP PP . YEROP | https://m.edsoo.ru/ff0adb18
IBHYKEHHUH 110 HAKJIOHHOH IUIOCKOCTH
8 CoOonuoe nanenue tein. OneiTel annnes 1
PaBHOMEpHOE IBMKEHUE 10 OKPYKHOCTH.
9 Ilepuon II; yacTora 00 ameHHﬂpJ};)ItI(HeﬁHaH 1 bubnnorexa [IOK
P P ' https://m.edsoo.ru/ff0ae176
1 yTJIOBasi CKOPOCTH
10 [leHTpOCTpEeMUTENHHOE YCKOPCHHE 1
bu6mmoreka [IOK
11 I1epBriit 3akon HeroTona. Bektop cumbl 1
P P https://m.edsoo.ru/ff0ae612



https://m.edsoo.ru/ff0ad474
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12 Bropoii 3akon HeroToHa. bubnnorexka [HOK
PaBHopelicTByrOIIAs crita https://m.edsoo.ru/ff0ae72a
13 Tpernii 3akoH Herotona. Cynepnosunus bubnmoreka [JOK
cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3aga4 Ha IPUMEHEHUE 3aKOHOB bubnnoreka HOK
Herorona https://m.edsoo.ru/ff0aeb6c
15 Cuna ynpyroctH. 3akow I'yka EESS?E;T:;igrOu}:anecaZ
16 Pemenue 3anay no teme «Cuna
YOPYTOCTH»
17 Jlaboparopnas pabota «Onpenenenue bubnuorexa [JOK
KECTKOCTHU IIPYKUHBD https://m.edsoo.ru/ff0aee28
bubnnorexa [JOK
18 Chiia TpeHHs https://m.edsogru/fanf738
bubnnorexa [JOK
19 Pemenue 3anay no teme «Cuia TpeHUS» https://m.e dsogru /F0afa26
20 Jlaboparopnas pabota Ne2 "Omnpenenenue bubnuotexa [JOK
KO3 pUIHEHTa TPEHUS CKOIBKEHUS" https://m.edsoo.ru/ff0af8be
21 Pemenue 3agau mo teme "3aKoHBI bu6mmorexa [IOK
Herorona. Cuna ynpyroctu. Cumna tpenus" https://m.edsoo.ru/ffOafb8e
Cuna TsDKeCTH M 3aKOH BCEMUPHOTO
22 TATOTEHUS. Y CKOpEeHHE CBOOOHOTO bubmorexa [JOK
https://m.edsoo.ru/ff0af044
TIaICHHUS
Ypok-koHpepenus "IBmkeHne Ten
23 BOKPYT TPaBUTAIIMOHHOTO IIEHTpa
(Conueunas cucrema). ['anmaktuxu"
24 Pemenue 3agaud mo teme "Cuna TSXKECTH U bu6mmorexa [IOK
3aKOH BCEMHUPHOIO TAroTeHus" https://m.edsoo.ru/ff0af5f8
o5 [lepBas kocMHuyecKasi CKOPOCTb. bubnuorexa [IOK
HeBecoMocTh 1 neperpysku https://m.edsoo.ru/ff0af33c
26 PaBHOBecue MarepualbHON TOUKH. bubmuoreka [IOK

AbcomoTHo TBEpHOe Teno. PaBHoBecue

https://m.edsoo.ru/ff0afe36
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TBEPAOTO TeJja C 3aKPEIIEHHON OChIO
BpauieHuss. MomeHtT cwibl. LieHTp Tsxectu

27 MowmenT cuibl. LenTp TspkecTn
28 Pemenue 3agad mo reme "MOMEHT CHJIBI. bubmuorexa [JOK
Hentp TsixecTn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka K KOHTPOJILHOM paboTe 1Mo
29 TeMe "MexaHnuecKkoe JIBH)KEHUE bubmmorexa [TOK
) fa ' https://m.eds00.ru/ff0b0408
B3aumopeiicteue ten
KonTpoabHasi padora no reme
30 "MexaHu4YecKoe IBUKEeHNe bubnmorexa LOK
. ) https://m.edsoo.ru/ffOb06ec
B3aumopeiicrBue Tea"
Nmnynee Tena. Umnynbe cuiibl. 3aKoH
31 COXpaHEHUs UMITYJIbca. YTIPYroe u bubmorexa LHOK
p y - pyr https://m.edsoo.ru/ffOb07fa
HEYIPYroe B3auMOJICHCTBUE
Pemenue 3agad mo treme "3akoH bubmuorexa [JOK
32
COXpaHEHHUs uMIysbca" https://m.edsoo.ru/ff0b096¢c
33 VYpoxk-koH(pepenuus "PeakTuBHOE
JBUKECHHE B IPUPOJE U TEXHUKE"
bu6mmorexa [IOK
34 Mexanuueckasi paboTa U MOIITHOCTh
p m https://m.edsoo.ru/ffOb0Oa84
35 PaboTa cuitbl TSKeCTH, CUIIBI YIPYTOCTH U bubnnorexka [JOK
CUJIBI TPEHUSA https://m.edsoo.ru/ff0b0db8
JlabopaTtopHas pabota Ne3 «Ompeznenenne
36 pabOThI CHITBI TPEHUS TTPH PAaBHOMEPHOM
JBHKCHHH TeJIa IO TOPU30HTATBHON
MTOBEPXHOCTH»
37 Cas3b Hepruu u padotsl. [loTeHanpHas
SHEPTHUs
Kunernueckas sueprus. Teopema o bubnmnoreka [JOK
38 .
KMHETUYECKOU SHEPrUu https://m.edso0.ru/ff0b0c32
39 3aK0H COXpaHEHHUs SHEPTUH B MEXAHHUKE



https://m.edsoo.ru/ff0b02b4
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40 JlabopaTtopHas padota Ne4 «3yuenue bubnnorexka [HOK
3aKOHA COXPaHEHUS YHEPTUN» https://m.edsoo.ru/ffOb12fe
KonebarenbHoe ABMKEHUE U €T0 bubnmoreka [JOK

41
XapaKTEPUCTUKHI https://m.edsoo.ru/ff0b1858

42 3aryxaromue KoneOanus. BeiHyX1eHHbIC bubnnoreka HOK
Kkosaebanus. Pe3onanc https://m.edsoo.ru/ffOb20f0

43 MaremaTuyecKuid U NPy KUHHBINA
MasATHUKU
Ypok-uccienoBanue «3aBUCUMOCTh

44 epruoaa KoueOaHui OT KECTKOCTH bubmorexa [TOK

pHoA https://m.edsoo.ru/ff0b197a
MIPYXUHBI U MAcChl Tpy3a»

45 [IpeBpareHne SHEPTur NPU MEXAHHIECKUX
KoJe0aHusIX
JIaGoparopnas padora Ne5 «OmpeneneHue

46 qaCTome Hpne IfO a KOJIe6aHI/II71p bubmorexa LIOK

puoa https://m.edsoo.ru/ffOblaec
MPYXKUHHOTO MasiTHUKa)
JIaGoparopnas padora Ne6 «IIpoBepka
47 HeBaBII)/ICI/II\I:OCTI/IpHe noaa KoneléaHHII)Z rpysa bubmorexa LOK
P py3a, https://m.edsoo.ru/ffOb197a
MOJIBEILIEHHOTO K HUTH, OT MacChl Tpy3a»
MexaHnuueckue BoJIHBL. CBOMCTBA
48 MexaHndecKux BojaH. [IpomoiabHbIe U bubmorexa HOK
P https://m.edsoo.ru/ffOb21fe
MOTIEPEYHbBIE BOJHBI
VYpok-koHpepenuus "Mexannyeckue

49 BOJIHBI B TBEPIOM Teie. CelicMuieckre
BOJIHEI"

50 3ByK. PactipocTpanenue u oTpakeHue
3ByKa

51 Ypoxk-uccnenoanue "Habmonenue
3aBHCHMOCTH BBICOTHI 3ByKa OT YacCTOTHI"

Hucrpykrax no OT u Th. I'poMkocTh

52 3ByKa U BBICOTA TOHA. AKYCTUUYECKUN

pe30HaHC
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Ypok-koupepeHnius "YIbpTpa3zByK U

bu6mmoreka [IOK

53
nHOPa3BYK B IPUPOJE U TEXHHUKE" https://m.edsoo.ru/ff0b23ca
IToaroroBka Kk KOHTPOJILHON padoTe O
54 TeMe "3aKOHBI COXTEHGHI/U{ ’ bubmmorexa [JOK
P ‘ ) https://m.eds00.ru/ff0b25f0
Mexannueckue KoneGaHus U BOJTHBI
KonTtpouabHnas pa6ora no reme ""3akoHbl
95 coxpaHeHusi. Mexanuveckue KoJieOanus
U BOJIHBI"
56 DNeKTPOMarHuTHOE TOJIe. bubnnoreka [JOK
DNEeKTPOMarHUTHHIE BOJIHBI https://m.edsoo.ru/ffOb2abe
57 CBoiicTBa 31IEKTPOMAarHUTHBIX BOJH
VYpoxk-koupepenuus "Llkana
58 3JIEKTPOMArHUTHBIX BOJIH. Vcrionb30oBanue bubnnorexa [HOK
3JIEKTPOMArHUTHBIX BOJIH I COTOBOM https://m.edsoo.ru/ffOb2fe6
cBs3u"
VYpok-uccnenosanue "M3ydeHue cBONCTB
59 AJIEKTPOMATrHUTHBIX BOJIH C TIOMOIIBIO bubmorexa HOK
P " https://m.edsoo.ru/ff0b2c6c
MOOWIBHOTO TeNedoHa
60 Pemenne 3a1a4y Ha onpeeieHne YacTOThI
Y JUTUHBI DJICKTPOMArHUTHOUW BOJTHBI
DNeKTpOMarHuTHas MPUPOJIa CBETA.
61 Cko OIZDTI: cBeTa BOJIII{)OEHG CBOMCTBa bubmmorexa [OK
P ' https://m.eds0o.ru/ffob31d0
CBeTa
Hcrounuku ceera. [IpsmonuneitHoe
62 acIpoCTpaHEHHUE CBeTa. 3aTMEHUS bubmmorexa [OK
pactpocIp ' https://m.edsoo.ru/ff0b3658
Connua u Jlynst
3aKOH OTpa)KE€HUs CBeTa. 3epKaja.
63 Pemienne 3ama4 Ha IpUMEHEHNE 3aKOHA bubmmorexa LIOK
P https://m.edsoo.ru/ff0b38c4
OTpa)keHHUS CBETa
64 [Ipenominenue cBera. 3aKOH MPEIOMICHUS bubnmoreka [JOK

CBCTa

https://m.edsoo.ru/ffOb3aea



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
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https://m.edsoo.ru/ff0b3aea

[TomHOE BHYTpEHHEE OTpaKEHUE CBETA.

65 Hcnonb30BaHKe MOTHOTO BHYTPEHHETO bubmmorexa [TOK
yIP https://m.edsoo.ru/ffOb3c5c
OTpPaKCHUS B ONTHYECKUX CBETOBOIAX
JlabopaTopHas padota Ne7 "HccinenoBanue
66 3aBHCHMOCTH YIJia IPeJIOMIICHUS
CBETOBOTO JIy4a OT yIJia NaJieHus Ha
rpanuue "Bo3ayx-crexno""
VYpok-koupepennus "Vicronp3oBanue
67 MTOJTHOTO BHYTPEHHETO OTPKCHHUS:
CBETOBO/IbI, OITUKOBOJIOKOHHAS CBSI3b"
bu6mmoreka [IOK
68 JInn3bl. OnTryeckast cuiia JMH3bI
https://m.edsoo.ru/ffOb3f2c
bubmuorexa [JOK
69 [TocTpoenue n300paxeHHU B TUH3aX
p P https://m.edsoo.ru/ffOb444a
JlabopaTopnas padora Ne§ "Onpenencuue
70 box EHorg aCSTO}IHI/I}I u OHTHEeCKoﬁ bubmorexa LHOK
Y P . " https://m.edsoo.ru/ff0b4206
CHJIBI COOMpArOIEeit TNH3BI
71 Ypok-koupepenius "OnTuyeckue bubnuoteka [JOK
JIMH30BbIE TPUOOPHI" https://m.edsoo.ru/ff0cOa7e
72 I'na3 kak ontuyeckas cucreMa. 3peHue bubmmorexa [OK
P https://m.edsoo.ru/ff0b4684
73 VYpok-koHpepenuus "JlepexTsl 3peHus.
Kaxk coxpanunts 3penne"”
Pasnoxxenue 6emoro ceera B CIIEKTp.
74 Omnertel HetoTona. Croxxenue bubmmorexa [JOK
’ https://m.edsoo.ru/ff0cOf4c
CHEKTPAITLHBIX I[BETOB. Jluciepcus cBeTa
JlaGopatopnas padora Ne9"OmnbITh 1O
75 Pa3I0KEHUIO OEIOTO CBETA B CIIEKTP H bubnmoreka [JOK
BOCIPUATHUIO L[BETA IPEIMETOB IIPU UX https://m.edsoo.ru/ff0c0e2a
HaOJII0JICHUHN Yepe3 [IBETOBbIC PHIbTPHI"
Ypok-npaktukyM "BoiHOBBIE CBOMCTBA
76 CBeTa: AMcIepcusi, MHTepdepeHuns u

nudpaxus”



https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
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OmneiTel Pe3epdopaa u uranerapHas

bu6mmoreka [IOK

" MOJIe]Ib aTOMa https://m.edsoo.ru/ff0c12a8

78 [Toctynatel bopa. Moaens aroma bopa

79 Henyckanue u MOMIONEHNE CBETa aTOMOM. bubnuoreka [IOK
KBanTsl. JInHelyaTeIe CIIEKTPHI https://m.edsoo.ru/ff0c144c

80 Ypok-npaktukyM "HalrogeHue criekTpoB bubnunoreka [HOK
ucnyckanus" https://m.edsoo.ru/ff0c1550

81 PamgmoakTBHOCTE U €€ BUIBI buGnnorexa LIOK

https://m.edso0.ru/ff0c1672

82 CrpoeHune aToMHOrO0 sinpa. HykinoHnHas bubnnorexa [JOK
MOJEINb https://m.edsoo.ru/ff0c18ac

83 PanuoakTtuBHbBIE ipeBpatieHus. M30Tombl E::fg;ﬁf;igﬁ}; oclald

84 Pemenue 3amau no reme: "PanuoakTuBHBIC bubnuorexa [JOK
npeBpatieHus’" https://m.edsoo.ru/ffOclb4a

85 [Tepwon momypacmaga
Ypok-koH(pepeHuus "PagnoakTuBHbIE

86 I/IBIj'IylleHI/I:Ib Bip;polle, MI;,[[I/ILII/IHG, bubmmorexa [TOK
TextmKe” https://m.edsoo.ru/ff0c2126

87 SnepHble peakiy. 3aKOHbI COXPaHEHUS bubnnorexka [JOK
3apsiA0BOTO U MAaCCOBOTO YUCET https://m.edsoo.ru/ff0c1c58

88 DHeprus CBA3u aTOMHBIX sifiep. CBs3b bubnunorexa [JOK
MAacCChl M DHEPTUH https://m.edsoo.ru/ff0cld7a

89 Pemrenue 3ampau no reme "SAnepHbie
peakuun"

90 Peakuuu cuHTe3a u qeneHusd saep. bu6mmorexa [IOK
Hcrounuku sHeprun CosiHIa U 3BE3]T https://m.edsoo.ru/ff0c1e88
Ypoxk-koHpepenuus "SnepHas sHepreTUka.

91 JleicTBYS paguOAKTUBHBIX U31y4YEHUN Ha
JKVBBIE OPraHU3MBbI"

92 [ToaroroBka Kk UTOTOBOI KOHTPOIHHOM bubnmoreka [JOK

pabote

https://m.edsoo.ru/ff0c223e



https://m.edsoo.ru/ff0c12a8
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bu6mmoreka [IOK

K 1

93 OHTPOILHAs padoTa (HTOroBas) https://m.edsoo.ru/ff0c3044
[ToBTOpenue u 0000IIEHUE 110 TEME

94 "DJIeKTpOMarHuTHOE MOJIE. 1
DNeKTpOMarHuTHHIE BOJHBI. KBaHTOBBIC
SIBIICHUSA"

95 [ToBTOpenue, o600menue. JlaboparopHsie 1 1 bubmuorexa [JOK
paboTs 1o Kypcy "BzaumopeiictBue Ten" https://m.edsoo.ru/ff0c245a
[ToBTOpenue, o6o0menue. Pemenue

96 ACUYCTHBIX M KaUeCTBECHHBIX 3a/1a4 110 TEME 1 bubmorexa [JOK
}? | 8 https://m.edso0.ru/ff0c2572

TemmoBsie MpoLECCHI
[ToBTrOopenue, o6o0menue. Pemenne

97 ACUYCTHBIX M KaUeCTBECHHBIX 3a/1a4 110 TEME 1 bubmorexa [JOK
p . a https://m.edsoo.ru/ff0c2a22
"KIIJI TeroBbIX aBUTaTeiaci”

[ToBTrOopenue, o6o0menue. Pemenne
bubmuorexa [JOK

98 pacYeTHBIX U KAYECTBEHHBIX 33]1a4 110 TeMe 1

" " https://m.edso0.ru/ff0c2b30
KII/ snexTpoycTaHOBOK

99 [ToBTOpenue, o6o6menue. Jlaboparopusie 1 1 bubnunoreka [JOK
paboTsl o Kypcy "CBeToBbIe siBJICHUS" https://m.edsoo.ru/ff0c2c52
IToBTOpenue, o606meHne. Pabora ¢

100 TCKCTaII:/II/I 10 TEMeE 'I'];)aKOHBI COXpaHEHHUS B 1 bubmorexa HOK

" P https://m.edsoo.ru/ff0c2d6a
MEXaHUKe

101 [ToBTOpenue, o600meHne. Pabora ¢ 1 bu6mmorexa [IOK
Tekctamu 1o Teme "Koaebanust 1 BOTHBI" https://m.edsoo.ru/ff0c2e82
[ToBTOpenue, o600meHne. Pabora ¢

102 TekctaMu 1o TeMe "KBaHToBas u simepHas 1
¢buzuka"

OBUIEE KOJIMYECTBO YACOB I10 102 97

[NPOT'PAMME
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YYEBHO-METOJJNYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

1. ®wusuka: 7-i kimacc: 6a30BbIi ypoBeHb: yueOHUK, aBTOpbl:  Ileppimkun M. M., FiBanoB
A N Axuunonepsoe obmiectBo «M3narensctBo «IIpocsemenue»

2. Owusuka: 8- kiacc: 0a30BbIN YpoBeHb: YueOHHK, aBTOpHI [leprimkun 1. M., FiBanosB A.
H. Axuunonepsoe obmiectBo «M3narensctBo «IIpocBemenue»

3. ®wusuka: 9-i kiacc: 6a30BbIi ypoBeHb: YueOHHK, aBTOpHI [leprimkun M. M., I'yrHuk E.
M., UBanoB A. U., Iletpoa M. A. AxkumonepHoe o01iectBo «M3m1arenbeTBo
«IIpocsemenne»

METOAUYECKHUE MATEPHUAJIBI IUISA YUUTEJIA

Mapon A.E., Ilo3olickuii C.B., Mapon E.A. ®usuka. COOpHUK BOIPOCOB U 3aJa4. 7 KJIacc
Mapon A.E., Mapon E.A., [1o3oiickuii C.B. ®uzuka. COOpHUK BONPOCOB U 337a4. § KJ1acc
[laxmaToBa B.B., llledep O.P. ®usnka. 8 xnacc. Jnarnoctuaeckue padboTsl.

Mapon A.E., Ilo3olickuii C.B., Mapon E.A. CoopHuk Bonpocos u 3a1au. Pusuka. 9 kiacc

LWaxwvartosa B.B., LUedep O.P. ®usuka. 7 knacc. [JnarHoctnyeckne paboTsl.
MapoH A.E., MapoH E.A. ®uauka. 9 knacc. [Juagaktudeckne matepmansl

NcTouHuk: https://rosuchebnik.ru/material/fizika-7-9-klassy-rabochaya-programma-iv-per/

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

bubmmoreka [IOK https://lesson.edu.ru/03/07
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