rocyaapCTBeHHOE OI0/DKETHOE 00IIe00pa3oBaTelibHOE yupekacHre CaMapcKkoi 001acTu CpeaHsIs
o01eo0pazoBatTebHas 1koja uMenu ['epost Coerckoro Coroza ®énopa Hukonaepuua oxeneposa ¢. PeicalikuHo
MyHUIHNaNbHOTOo pariona [ToxBuctaeBckuit Camapckoit obaactu

IIposepeno YTBepxkaeHo npuka3oM Ne72 - of
3aM. qupektopa o YBP
ot 31 aBrycra 2023 r.
Tuxonosa U.A.

(moxmucee) (®UO) U.0. TUPEKTOpa Hcaes A.B.
(monnuck) (®HN0)

30 aBrycra 2023 r.

C=RUG G=IBEOY COL

PABOYASA ITPOT'PAMMA

[Ipenmer (xypc) _ ¢dusuka

Kimace  7-9 kaacce

OO11ee KOIMYECTBO YacoB Mo yuyeOHOMY miiaHy 238

CocraBinena B cooTBeTcTBUM ¢ DenepanbHOil paboueit mporpaMmMoii o dusuke
(HaMEHOBaHUE TIPEIMETA)

Y4eOHuKH:

[epsimkun U. M., Banos A. 1. ®usuka. ba3zosslii ypoens, 7 kiacc. M.: [Ipocsemenue, 2023 r.
[epemmkun U. M., UBanoB A. . ®usuka. ba3zosslit ypoBeHs, 8 kiacc. M.: [Ipocsemenue, 2023 .
[cppiukun U. M., I'yrhuk E. M., BanoB A. 1., IlerpoBa M. A. ®usuka. ba3osblil ypoBens, 9 kiacc.
M.: [Ipoceemenue, 2023 T.

PaccmoTtpena Ha 3acenqannn MO VUUTENIEN €CTECTBEHHO-MATEMAaTHYECKOI'0 ITHKJIA
(Ha3BaHME METOINIECKOTO OOBEIMHEHS)

IMpotokom Ne 1 or« 29 »  amrycra 2023 r.

PykoBonurens MO Huxonosa T.I1..
(Toamuce) (®HN0)




MNOACHUTEJIbHAS 3AIINCKA

[TIporpamMa mo ¢u3uke Ha ypOBHE OCHOBHOTO OOIIEro 0oOpa3oBaHHs COCTABJICHAa Ha OCHOBE
HOJIOKEHUH M TpeOOBaHWI K pe3yibTaTaM OCBOSHHs Ha 0a30BOM YpOBHE OCHOBHOW 00pa3zoBaTelbHOM
nporpammsl, npeactaBieHHbIX B @I'OC OO0, a Taxke ¢ yuérom deaepanbHOl pabodeil mporpaMMbl
BocniuTanus U Konnenuuu npenojgaBanus yueOHoro npeamera «dusmkay.

Conepxanue mnporpammbl 1O (U3MKE HampaBieHO Ha (HOPMUPOBAHHME ECTECTBEHHOHAYYHOMH
IPaMOTHOCTH OOYYalOIIMXCSd W OpraHu3alii0 HM3y4yeHHs (U3MKH Ha JEATEIbHOCTHOM OcHOBe. B
nporpaMme 1o (U3MKe YYUTHIBAIOTCS BO3MOXKHOCTH Yy4e€OHOro MpeIMeTa B peaiu3alud TpeOoBaHUM
OI'OC OO0 K MIaHUPYEeMBIM JIMYHOCTHBIM M METANPEIMETHBIM pe3yJibTaTaM OOy4YeHHs, a TakkKe
MEKIIPEIMETHBIE CBSI3M E€CTECTBEHHOHAYYHBIX YYEOHBIX IPEIMETOB Ha YpPOBHE OCHOBHOTO OOIIETO
o0OpazoBaHusl.

Ou3nka Kak Hayka 3aHMMAaeTcs HW3y4YeHHEeM HauOojee OOIIMX 3aKOHOMEPHOCTEH MpPUPOJIBL,
M03TOMY Kypcy (GU3MKH B Ipolecce (OPMUPOBAHUS Yy YUAIIUXCS €CTECTBEHHO-HAYYHONW KapTHHBI MHUpa
OTBOJUTCS CUCTeMooOpasyromas poib. CrnocoOcTByomue (GpOpMUPOBAHUIO COBPEMEHHOTO HAYYHOTO
MHUPOBO33PEHUS 3HAHUA N0 (PU3NKE HEOOXOIUMBI MPU M3YYCHUU KypCOB XMMHUH, OMOJIOTHHU, reorpadumu,
OBX. MexmpenMerHasi MHTETpalus, CBA3b (PU3MKU C IPYTMMH €CTECTBEH-HO-HAYYHBIMU MpPEIMETaMU
JOCTUTAIOTCS. Ha OCHOBE JEMOHCTPAllMd METOJOB HCCIENOBAaHUS, MPUHIIMIIOB HAYYHOTO MO3HAHUS,
UCTOPUYHOCTH, CUCTEMHOCTU. Jlyis (OpMHUpPOBaHUS OCHOB COBPEMEHHOI'O HAay4YHOT'O MHPOBO33PEHUS,
Pa3BUTHUSI MHTEJUIEKTYAIbHBIX CIIOCOOHOCTEM M MO3HABATEJbHBIX WHTEPECOB LIKOJIBHUKOB B IPOLECCE
u3ydeHus (U3MKH OCHOBHOE BHHMAaHHE HEOOXOIAMMO YIENATh HE TPAHCIALMUU TOTOBBIX 3HAHUHU, a
3HAKOMCTBY C METOJaMU HAy4YHOTO MO3HAHUS OKPYXKAIOIIEr0 MHUpa, MOCTAHOBKE MpoOieM, TPeOyIOIuX
OT yYalllUXCsl CAMOCTOSATEIbHOM JESITEIbHOCTH IPU UX pa3pelieHuu. Boopyikas MIKOJIbHUKOB METOAAMHU
HAYYHOTO TIO3HAHUS, IIO3BOJISIOLIMMH TTOJTy4aTh OObEKTUBHBIC 3HAHUS 00 OKpPYKAIOIIeM MUpE, U3yueHHE
¢bu3MKK BHOCHT CBOH BKJIaJ] B TYMaHUTApHYIO COCTaBISIONIYIO o0miero oOpa3oBaHus. MHTerparus
(bu3MYECKOr0 W T'YMaHUTAPHOTO 3HAHUN OCYIIECTBISIETCS Ha OCHOBE aKTyanu3auuud uH(opmanuu o0
MCTOPUYECKOMN CBA3M YEJIOBEKA U MPUPOJIbl, 00pAIICHUs K IEHHOCTSAM HAayKU KaK KOMIIOHEHTY KYJIbTYpBI,
yepe3 JEMOHCTPAIMIO JINYHOCTHBIX KaYeCTB BBIIAIOIINXCS YUEHBIX.

[Tpu m3ydeHun kypca HeoOXOJUMO OOpallaTh BHUMaHHUE y4alllMXCs Ha TO, YTO (hU3MKa SBISETCS
9KCHEPUMEHTAIBHON HAyKOH U e€ 3aKOHBI OMMpArOTCs Ha (aKThl, yCTAHOBJIEHHbIE MPU MOMOILU OIBITOB,
O03TOMY HEO00XO0AMMO OOJIbIIIOE BHUMAHHUE YIENSATh OMNMCAHUIO PA3JIMYHBIX OKCIIEPUMEHTOB,
MOJTBEPKIAIOLINX U3ydaeMble PU3NYECKUE SIBICHUS U 3aKOHOMEPHOCTH.

OKCIEpPUMEHT SIBJISETCS HCTOYHUKOM 3HAHNUN U KPUTEPUEM UX UCTUHHOCTU B Hayke. COBpEMEHHBIE
9KCHEPUMEHTAJIbHBIE UCCIEIOBAHUS MO0 (PU3UKE yXKe TPYJHO MPEICTaBUTh O€3 UCIOIb30BaHUS HE TOJIBKO
AQHAJIOTOBBIX, HO U IIU(POBBIX U3MEPUTENIBHBIX TPUOOPOB.

B ®enepanbHOM TocymapcTBEeHHOM oOpa3oBaTeiabHOM cranmapte (nairee — DI'OC) mpomwucano,
YTO OJAHMM M3 YHUBEpPCAIbHBIX Yy4eOHBIX neiicTBuil (nanee — YY), nmpuoOperaeMbIX ydauuMmHcs,
JIOJDKHO CTaThb YMEHHE «IIPOBEIEHUS OIBITOB, IPOCTBIX IKCIEPUMEHTAIBHBIX UCCIEJOBAHUM, MPSIMBIX U
KOCBEHHBIX HM3MEPEHHUH C HCIOJIb30BAHMEM AaHAJIOTOBBIX M LU(POBBIX H3MEPUTENBHBIX MPUOOPOBY.
VY4eOHbIil SKCIEpUMEHT 10 (hU3HKE, TPOBOJAUMBIN Ha TPAJUIUMOHHOM 000pyAOBaHUHU (0€3 MPUMEHEHUS
U(POBBIX TaOOPaTOPHii), HE MOXKET B IMOJHOM Mepe 00ecneunTh pelIeHne Bcex 00pa3oBaTeNbHbIX 3a/1a4
B COBpeMEeHHOM mikoJje. CI0XKHUBIIAsCS CUTYaIUs 00YCIIOBIIEHA CYILIECTBOBAHUEM psijia IPpoOIeM:

* TPAAUIMOHHOE IIKOJbHOE O00OpYAOBaHME U3-3a OIPAHUYECHUS] TEXHUYECKHX BO3MOXKHOCTEH He
MO3BOJIIET IPOBOAUTH MHOTHE KOJIMYECTBEHHBIE UCCIIEI0BAHNUS;

* JUIUTEIBHOCTD MPOBEACHUS (PU3NUECKUX UCCIIEIOBAHUIN HE BCETIa COTTIACYeTCsl C JUINTEIbHOCTHIO
y4eOHBIX 3aHATHI;



* BO3MOXKHOCTh TIPOBEICHUSI MHOTUX (PH3MUYECKUX WCCIICAOBAHHUIA OTPAaHUIMBACTCS TPEOOBAHHUSIMHU
TEXHHUKHU 0€30MaCHOCTH U JIp.

[MudpoBast mabopaTopusi KapAWHAIBHBIM 00pa3oM H3MEHSIET METOJUKY U  COJACpKAHHE
AKCIEPUMEHTAIBHON JCATEIBHOCTH U MOMOTAeT PEIIMTh BBIIICNEPEUYHCICHHbIC npodiiemMbl. [Iupokuit
CHEeKTp NHU(POBBIX JATYUKOB IMO3BOJSET YyYAIIUMCS 3HAKOMHTBCS C TlapameTpamMu (pU3NIECKOTO
OKCIIEPUMEHTA HE TOJIbKO Ha KA4eCTBEHHOM, HO U Ha KOJUYECTBEHHOM ypoBHEe. C mOMOIIBI0 udpoBoOi
1ab0opaTopu MOKHO TMPOBOAMTH JUIUTEIBHBIA SKCIICPUMEHT Jake B OTCYTCTBUU JKCIEPUMEHTATOpA.
[lpu aTOM H3MepsieMble NaHHBIE M PE3YyJbTaThl UX OOpPaOOTKM OTOOPaKAIOTCS HEMOCPEACTBEHHO Ha
9KpaHe KOMITBIOTEPA.

Hcnoab3oBanue 00opyaoBanus 1eHTpa «Touka pocTay Npu peajdu3aliiu JIaHHOW padoueii
NPOrpaMMbI O3BOJIUT CO31ATh YCJIOBHUSI:

- JUIsL paCIIMPEHUS COJCPKAHUS IIKOJIBHOTO (PH3UUECKOro 00pa30BaHus;

- JUIs1 TIOBBIIIICHHSI TO3HABATEIPHON aKTUBHOCTH 00YYaIOIIUXCS B €CTECTBEHHO-HAYYHOM 00J1aCTH;

- JUISL pa3BUTHS JUYHOCTH peOCHKa B Tporiecce oOydeHHs (QU3UKH, €ro CrocoOHOCTEH,
(GOpPMUPOBAHUS U yIOBJICTBOPECHHS COITMAIEHO 3HAYUMBIX HHTEPECOB M MOTPEOHOCTEH;

- 7151 paboThI ¢ OJAPEHHBIMH IIKOJILHUKAMH, OPraHU3allMd UX PAa3BHTHS B Pa3IHMUYHBIX O0JIACTIX
00pa3oBaTeNbHOW, TBOPUSCKON JCATEIBHOCTH.

CoBpeMeHHBIE cpe/icTBa 00yUeHUs, B paMKaxX MpoekTa meHTpa «Touka poctay, CoaepKaT Kak yxe
U3BECTHOE 000pyIOBaHKE, TaK ¥ NPUHIUIHAIBHO HOBOE. [Ipexae Bcero, 3To mudpoBsie 1a00paTOpHH C
HaOopaMH  JIaTYMKOB,  MO3BOJSIONIME  MPOBOIUTH  HM3MEpPEHHsS]  (U3UYECKUX,  XUMHYCCKHX,
(U3UOJIOTHUECKUX TapaMeTPOB OKPYXKAKOIIEH Cpesl W OpPraHu3MOB. B OCHOBY 00pa3oBareinbHOM
POrpaMMBbl  3aJI0KEHO MPUMEHEHHE ITUPPOBBIX JIA0OpATOPHil. DKCIEPUMEHT SIBIISICTCS HCTOYHHKOM
3HAaHWWA ¥ KPUTEPUEM WX UCTHHHOCTH B Hayke. KoHIenus coBpeMeHHOro o0pa3oBaHus MOIpa3yMeBacT,
YTO B y4eOHOM DKCIEPUMEHTE BEIYIIYIO POJIb JOJDKEH 3aHSTh CAMOCTOSTEIbHBIN HCCIICAOBATEILCKUN
YUECHUUECKUH IKCIIEPUMEHT.

OnucaHue MaTepHaIbHO-TeXHUYECKOH 0a3bl_leHTpa «Touka pocTay, UCNOJb3YEMOr0 sl
peajqu3aniu 00pa3oBaTelbHBLIX NPOrPAMM B PAMKAX NpenoaaBaHus Gu3nku

B cocraB uentpa «Touka pocra» mo ¢usuke BXoAAT Oa3oBas (oOs3aTenbHas) YacThb M
JOTIOTHUTENIbHOE 00opynoBanue. ba3oBas 9acTb cOCTOUT M3 HUGPPOBBIX NAaTYMKOB U KOMIUIEKTOB
COITYTCTBYIOIIUX JJIEMEHTOB JIJISl OIBITOB IO MEXAaHHWKE, MOJCKYISPHON (DHU3HMKE, DJIEKTPOJUHAMUKE U
OTITHKE.

KommuiekTanust 6ecripoBOAHOTO MYJIbTHAATYHKA!

— ©OecrpoBoHON MynbTUAATYUK «Duzuka» 5 — 1 mr.;
— TeMIepaTypHbIi 3054 — | wT.;

— TepMeTH4Has TpyOKa i JaT4rKa JaBiaeHus — | mrT.;
—  IIyM IS '3MEPEHUsI MarHUTHOTO TOJIst — 1 1T

—  U3MEPUTENbHBIN LIyl (HANpsSKEHUE/TOK) — 2 IIT.;

—  30H] ISl U3MEPEHUSI MArHUTHOTO ToJisA — | mT.;
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J1s n3ydyeHus 3aKOHOB ITOCTOSIHHOTO M [IEPEMEHHOI'0 TOKa B KOMILJIEKT BKJIFOUEHBI JOMOJIHUTEIBHO
9JIEMEHTBHI DJIEKTPUUECKUX LIETIEH: 1Ba pe3ucTopa conpoTusieHneM no 360 Om, aBa pe3ucropa
conpotusiieHueM 1o 1000 Om, mamnouka, K04, peocTaT, T10J1, CBETOAUO, KOHAEHCATOP EMKOCTBIO
0,47 Mx®, karymika UHIYKTUBHOCTBIO 33 MI'H, HabOp KaTyIIeK HHAYKTUBHOCTH.

JIByxKaHajbHas NpUCTaBKa-oCIIIIIOrpad npeaHa3HaueHa s uccieaoBaHus (PopMbl
JIEKTPUUECKUX CUTHAJIOB I10 IBYM KaHaJIaM IMyTEM BU3yalbHOTO HAOIOICHUS U U3MEPEHUS UX
aMIUIMTYZl 1 BPEMEHHBIX HHTEpBaJIOB. [IpucTaBka sBiIseTCS yIPOUIEHHBIM aHAJIOTOM 3JIEKTPOHHOTO
ocumiiorpaga u rnpejHazHaueHa Ui UCIO0Ib30BaHUS B y4€OHOM Mpolecce



Ha u3yuenue ¢usuku (6a30Bblii ypOBEHb) Ha YPOBHE OCHOBHOTO 00111ero 00pa3oBaHMs OTBOJAUTCS
238 vacoB: B 7 kitacce — 68 yacoB (2 4aca B Hezento), B 8 kiacce — 68 yacoB (2 yaca B HEZCIHO), B 9
kiacce — 102 gaca (3 gaca B HeIeIiO).

[Ipennaraemeiii B mporpamme mo (GU3MKE MepedyeHb JTabOpaTOpHBIX PabOT M OIBITOB HOCHT
PEKOMEHIaTENbHBIN XapakTep, YUUTENb JeJaeT BHIOOp MpOBEIeHHUs J1a0OpaTOPHBIX pabOT U OIBITOB C
y4€TOM HMHIUBUAYAJIbHBIX OCOOEHHOCTEH OOyJaroImuXxcs, CIUCKa OSKCIIEPUMEHTAIbHBIX —3aJaHuH,
npeUiaraéMbIX B paMKax OCHOBHOTO TOCYIapCTBEHHOTO IK3aMeHa 1o (hH3HKe.

COJEPKAHUE OBYYEHUSA
7 KUIIACC

Pa3nes 1. ®u3nka u e€ posib B IO3HAHUM OKPY/KAIOIIEro MUpA.

®wusmka — Hayka o npupoze. SABneHus npupoasl. Puzndeckue SBICHUS: MEXaHUYECKHE, TETUIOBBIE,
AJIEKTPUUECKUE, MATHUTHBIE, CBETOBHIE, 3BYKOBBIC.

dusnueckue BenuuuHbl. M3Mepenue ¢puznuecknx BennunH. Ousnueckue npudopsl. [lorpemHocTs
u3MepeHuil. MexxayHapoaHasi cucteMa eMHHIL.

Kak ¢u3uka u npyrue ecTecTBEHHBIE HAyKH W3ydaloT NMpHUpoay. EcTecTBeHHO-HAy4HBIH METO.
NO3HAHUS: HAOJIOJEHWE, TOCTaHOBKAa HAYYHOTO BOIPOCA, BBIABIDKEHHE THUIOTE3, IKCIIEPUMEHT IO
IPOBEpPKE TUIIOTE3, 00BsICHEHUE HabMogaeMoro siBiieHus. Onucanue GU3NYECKUX SIBICHUH € MOMOIIbIO
MOJEIIEH.

Hemoncmpayuu.

1. MexaHHYeCKHe, TEIIOBbIE, JJIEKTPUYECKIE, MATHUTHBIEC, CBETOBBIC SIBJICHUSI.

2. Owuzmyeckne NUPUOOPHI W TIPOIEAypa MPSAMBIX HM3MEPEHHA aHAJIOTOBBIM U  IU(PPOBBIM

npubOpoM.

Jlabopamopuvie pabomul u onvimel.

1. OmpeneneHue MEHBI JEECHUS IIKAIBI U3MEPHUTEITBHOTO MPHOOpa.

2. H3mepeHune pacCTOSIHUM.



N3mepenne 00bEMa )KUIKOCTH B TBEPOTO Tea.

Omnpenenenue pa3sMepoB MaJbIX TEN.

W3mepenne TeMneparypsl IIPU IOMOIIM KUAKOCTHOTO TEPMOMETPA U JaTYMKA TEMIIEPATYPBI.
[IpoBenenue uccieaoBaHus MO MPOBEPKE TMIIOTE3bI: JAJTBHOCTh IMOJETA MIAPUKA, MYIIEHHOTO
TOPU30HTAIILHO, TEM OO0JIbIIIE, YeM OOJIBIIIE BBHICOTA ITYCKA.

ou kW

Pa3nen 2. [lepBoHavaibHbIe CBeleHUS 0 CTPOEHHH BellleCTBA.

CrpoeHue BelIeCTBA: aTOMbl M MOJEKYJbI, UX pa3Mmepbl. ONbIThl, JOKA3bIBAIOIIME JIUCKPETHOE
CTpOCHHE BEIECTBA.

JIBuxkenue yactull BeuiecTBa. CBA3b CKOPOCTH JIBUYKEHUS YaCTHUIl C TeMmrepaTypoidl. bpoyHoBckoe
nBuxkeHue, Tudy3us. BzanMoaelicTBre 4acTUIl BEIIECTBA: MIPUTSHKEHNUE U OTTAIKUBAHUE.

ArperatHble COCTOSIHHSI BEILECTBA: CTPOCHUE Tra3oB, JKUIKOCTEH U TBEPABIX (KPUCTATUTMYECKUX)
Ten. B3auMocBS3p Mexay CBOMCTBaMHM BEIIECTB B pa3HBIX arperaTHbIX COCTOSHUAX M UX
ATOMHO-MOJIEKYJISIpHBIM CTpoeHHueM. OCOOEHHOCTH arperaTHbIX COCTOSHUNA BOJIBI.

Hemoncmpayuu.

1. HaOmroneHue OpOyHOBCKOTO JBUKECHHUSI.

2. HaGmopenue nuddysun.

3. HaOmromenue sBneHUM, OODBSICHSIOMIMXCS NPUTSHKEHUEM WIM OTTAJIKMBAHUEM YaCTHUIL

BEIIIECTBRA.

Jlabopamopnuvie pabomovt u onvimol.

1. Ormenka guamMerpa aroMa METOAOM PsIIOB (¢ UcIoyib3oBanueM (hoTorpaduwii).

2. OmnbIThl IO HAOMIOCHUIO TEIUIOBOTO PACHIMPEHUS T'a30B.

3. OmnbIThl IO OOHAPYKEHUIO ACUCTBUSI CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

Pa3znen 3. /IBu:keHue U B3aUMO/IeiicTBHE TeJl.

Mexanuueckoe ABuKeHHE. PaBHOMepHOoe M HepaBHOMepHoe aBukeHue. Ckopocts. CpemHsis
CKOPOCTb IPU HEPAaBHOMEPHOM JIBHKEHUU. Pacuér myTu u BpeMeHU JBH)KEHUS.

SBnenne mHepuuu. 3aKOH HMHEpUMM. B3aumopeicTBue Tel Kak MPUYMHA M3MEHEHMS] CKOPOCTH
JIBUKEHHUS Teld. Macca kak Mepa HHepTHOcTH Tena. IlnoTHocTe BemiecTBa. CBSA3b IUIOTHOCTH C
KOJIMYECTBOM MOJIEKYJ B €IMHHUIIE 00BbEMaA BEILIECTBA.

Cuna xak xapakTepucTuka B3aumozeicTsus tena. Cuma ynpyroctu u 3akoH I'yka. 3mepenue cuiiel
C NIOMOUIbIO JUHAMOMETpA. SIBlIeHHE TArOTeHHs U cuia TsokecTH. Cuila TSHKECTH HA IPYruX IUIAHETax.
Bec tena. HeBecomocth. CroxeHHe CHII, HAlIpaBJICHHBIX MO OJHOW mpsiMoil. PaBHoxaeWcTBYOIIas CUlL.
Cuna tpenus. TpeHue cKoJIbXEeHUs U TPEHUE NOKOsl. TpeHne B IpUpo/ie U TEXHUKE.

Hemoncmpayuu.

1. HabmroneHue MeXaHu4ecKoro JBUKECHHS Teja.

2. H3MepeHHe CKOPOCTH MPSAMOJIUHENHOTO JBHKECHUSI.

3. HaOGmroneHue siBJICHUS HHEPITUH.

4. HalnroneHue n3MEHEHHs] CKOPOCTH TIPU B3aMMOJICHCTBHUH TEll.
5. CpaBHeHHe Macc 10 B3aUMOJICUCTBUIO TEJ.

CrnosxeHue CHll, HapaBISHHBIX 110 OJTHOM MPSMOH.
ﬂaﬁopamopnbte paoomul u onvimol.
1. OmnpeneneHne CKOPOCTH PpPaBHOMEPHOTO JBIKEHHUS (IIapuka B JKUJIKOCTH, MOJEIH
ANEKTPUIECKOTO aBTOMOOMIIS U TaK Jlajee).
2. OmpexaeneHue cpeHE CKOPOCTH CKOJIbKEHUS OpyCKa UITH MIAPHKa MO HAKJIOHHOM IITOCKOCTH.
3. OmpexneneHue MIOTHOCTH TBEPAOTO TENA.



OnbITEI, JAEMOHCTPUPYIOIIME 3aBUCHMOCTh pacTsokeHus  (aedopmariii) TPYKHAHBI  OT
IIPUJIOKEHHOMN CUJIBI.

OnbITE, AEMOHCTPHUPYIOIINE 3aBUCHMOCTb CHJIBI TPEHHUS CKOJIBKEHHS OT Beca Tela u
XapakTepa COMPHUKACAIOIINXCS TOBEPXHOCTEH.

Pa3nen 4. laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB.

Hasnenne. CrocoObl yMEHBIIEHUS W YBEIMUYEHUsS aaBiieHus. JlaBneHwe ra3a. 3aBUCHMOCTH
JaBJieHUs Ta3a oT oOBéMa, Temmeparypsl. llepemaua naBiieHHs TBEPIBIMU TEJIaMH, >KHIKOCTSIMHU H
razamu. 3akoH [lackans. [THeBMaTnueckue MamvHbl. 3aBUCHUMOCTDH JIaBJICHUS JKUJIKOCTH OT TJIYOWHBI.

I'unpocratuueckuii napanokce. Coobmaromuecs cocyabl. ['uapaBinueckue MeXaHU3MBl.

Atmocdepa 3emnn u atmocdepHoe naBieHue. [IpudnHbBI CyIiecTBOBaHUS BO3AYIIHOM OO0OJIOYKH
3emumn. Onwir  Toppuuermu. M3mepeHue armocepHOro maBieHHS. 3aBUCHMOCTh aTMOC(EpPHOTO
JABJICHUSI OT BBICOTHI HaJl ypoBHEM Mopsi. [Ipubops! A uamepeHus: arMochepHoro AaBJICHUS.

JlelicTBUE KMJIKOCTH M Ta3a Ha MOTPYyXEHHOE B HUX Teio. BeiTankuBaromas (apXxumeaoBa) cuia.
3akoH Apxumena. [InaBanue ten. Bo3ayxomnnaBaHue.

Hemoncmpayuu.

ok wNPE

®

3aBUCUMOCTbD JaBJICHUS ra3a OT TEMIIEPaTypBhl.

[lepenaua naBjieHUs KUJIKOCTHIO U Ta30M.

CooOmrarommecs COCy/Ibl.

I'mppaBnnyeckuii mpecc.

[TposiBneHue neicTBUs aTMOCHEPHOTO JaBICHHUS.

3aBUCHMOCTh BBITAIKUBAIONIEH CHJIBI OT 00bEMa MOTrpYKEHHOM YacTU Tela U TUIOTHOCTH
JKHJIKOCTH.

PaBeHCTBO BBITATKMBAIOUIEH CUJIbI BECY BBITCCHEHHOM KUJKOCTH.

VYcioBue miiaBaHus TeEJ: IUIABAaHWE WJIM TOTPYKEHHE TEJl B 3aBUCHUMOCTH OT COOTHOIIEHUSA
IUIOTHOCTEH TeJa B *KUIKOCTH.

Jlabopamopuvie padomol u onvimot.

1.

HccnenoBanue 3aBUCMMOCTH Beca Tella B BOJI€ OT 00b&Ma MOTpYyXEHHOW B JKUAKOCTh YacTH
Tena.

Omnpenenenne BhITAIKUBAIOIIEH CUIIbI, IEHCTBYIOIIEH Ha TEJO, MOTPYKEHHOE B HKHUIAKOCTb.
IIpoBepka HE3aBUCMMOCTH BBITAJIKUBAIOIIEH CHUJIbI, AEHCTBYIOIIEH HAa TEJIO B YKUJIKOCTH, OT
MaccChl Tela.

OneITHI, JEMOHCTPUPYIOLIME 3aBUCUMOCTb BBITAJIKMUBAIOLIEH CHJIBI, ACUCTBYIOLIEH Ha TENO B
KUAKOCTH, OT 00BbEMA MOTPYKEHHON B )KUJKOCTh YACTH T€Ja U OT MJIOTHOCTH KUAKOCTH.
KoHcTpynpoBanne apeoMmerpa WJIM KOHCTPYHpPOBAaHUE JIOAKH M OIpEAENIeHHEe €€
Ipy30I10ABEMHOCTH.

Pa3nes 5. PaGoTa m MOIIHOCTB. JHeEprus.

Mexannueckasi pabora. MOITHOCTb.

[IpocTeie MexaHM3MBI: pblYar, OJOK, HAKJIOHHAas IUIOCKOCThb. [IpaBmiio paBHOBecHs phluara.
[Ipumenenune mpaBwiia paBHOBECHs pbluara Kk OJoKy. «3osotoe mpaBuio» mexaHuku. KITJ[ mpocTeix
MexaHu3MoB. [IpocTbie MeXaHU3MBbI B OBITY M TEXHHUKE.

Mexannueckasi sHeprusa. Kunetnueckas u noteHuuanbHas sHeprus. [IpeBpaieHue oaHOro Buaa
MEXaHUYECKON YHEPTUU B APYrol. 3aKOH COXPAHEHHUsI SHEPIUHU B MEXAHUKE.

Hemoncmpayuu.

1.

[TprMeprl MPOCTHIX MEXAHU3MOB.



Jlabopamopnwvie padbomot u onvimol.

1. Omnpenenenue pabOTHI CUJIBI TPEHUS MPU PABHOMEPHOM JBMKCHHH Tella 1O TOPU30HTAIBHON
MOBEPXHOCTH.

2. HccnenoBanue yciaoBHi paBHOBECHS phlyara.

w

N3mepenne KIIJ] HaKIOHHOM TIIIOCKOCTH.
4. N3yyeHue 3aKOHA COXPAHEHUS MEXAaHUYECKOU dSHEPIUH.

8 KJIACC

Pa3gen 6. TensioBbIe IBJICHUSA.

OCHOBHBIE TOJIOKEHHSI MOJIEKYJISIPHO--KUHETHUYECKOM TEOpUHM CTpPOCHHsS BemiecTBa. Macca u
pa3smepbl  aTOMOB M MOJIEKYIL OnbIThl,  MOATBEPXKAAIONIME  OCHOBHBIE  IOJIOXKCHUS
MOJIEKYJIIPHO-KUHETUYECKOU TEOPHH.

Mopnenu TBEPAOTO, KUAKOTO W Ta3000pa3HOro COCTOSHMN BemlecTBa. Kpucrtaminueckue u
amop¢ubie Tenma. OOBSCHEHUE CBOWCTB Tra3oB, JKUIKOCTCH W TBEPABIX TEI HAa OCHOBE IMOJIOKCHUU
MOJIEKYJIIPHO--KUHETHYECKON Teopuu. CMauyMBaHUE U KaWJUSIPHBIC sIBJICHUS. TerioBoe pacliupeHue u
cKaTHe.

Temneparypa. CBsi3b TeMmmeparypbl CO CKOPOCTBIO TEIUIOBOTO ABMKEHUs 4acTHL. BHyTpeHHss
sHeprus. CrocoObl M3MEHEHHUs BHYTPEHHEW HSHEPruu: TeIvionepenada U coBepiieHue padboTbl. Bumabl
TEIJIONEePeIauu: TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3ITyUCHHE.

KonuuecTBo TemnoTel. Y ienbHas TEIUIOEMKOCTh BellecTBa. Termio00MeH U TEII0BOe paBHOBECHE.
VYpaBHenue TeruioBoro Oananca. IlmaBieHue u OoTBepleBaHHE KPHUCTAUIMYECKUX BEIIECTB. YIENbHAsS
Teruiota raBieHus. [lapooOpasoBanme u koHnmeHcanus. Vcnapenwe. Kumenue. YienbHas Temuiora
napooOpa3zoBaHus. 3aBUCUMOCTH TEMIIEPATYPhbl KUIIEHUS OT aTMOC(EPHOTO JTaBICHHUS.

BnaxnocTs Bo3ayxa.

DHeprus TOIUIMBA. Y IeJbHas TEIJI0Ta CTOPAHMUSL.

[Tpuntumner pabotsl TeroBbix apurareneid KIIJ[ TtemmoBoro neurarens. TemioBble ABUTATENN U
3al[UTa OKPYKAIOIIECH CPeabl.

3aKOH COXpaHEHUs U IPEBPAILIEHUs SHEPTUH B TEIUIOBBIX MPOLECCaX.

Hemoncmpayuu.

Hab6monenne 6poyHOBCKOTO JBHKEHUS.

Hab6monenue muddysum.

Hablmronenue siBeHnit CMauyuBaHMs M KalTWJUTSIPHBIX SIBJICHUH.

Habmtoienue TemnoBoro paciuvpeHus Ted.

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

Bunae! Tenonepenaun.

OxJaxieHne Ipyu COBEPIICHUH PaOOTHI.

HarpeBanue nipu coBepiiieHuH pabOThl BHEITHUMH CHJIAMH.
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. CpaBHEHME TETIIOEMKOCTEN Pa3IMYHBIX BEIIECTB.

. HaGmronenue xumnenus.

. HabmoieHue mocTostHCTBa TeMIIEpaTyphl MPH TUIaBIICHUH.
13. Mopenu TEIUIOBBIX ABUTATENCH.

[
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Jlabopamopnwvie padbomot u onvimul.
1. OnsITHI MO OOHAPYKEHUIO NEHCTBHUS CHUIJI MOJICKYJISIPHOTO TIPUTSKEHHUS.
2. OnbITHI IO BRIPAUTMBAHUIO KPUCTAJJIOB TOBAPEHHOM COJIM WIIM caxapa.



3. OnbITHI 110 HAOJIOICHUIO TETUIOBOTO PACIIMPEHUS TA30B, KUIKOCTEH U TBEPABIX TEIL.

P

Onpenenenue AaBIeHUS BO3AyXa B OAJUIOHE MINPHIIA.

5. OmbIThl, JEMOHCTPHPYIOIINE 3aBUCHUMOCTh JABJICHUS BO3JyXa OT €ro 00béMa M HarpeBaHUS
VI OXJIAXKICHUS.

6. IlpoBepka rumore3bl JIMHEHHOM  3aBUCUMOCTH  JJIMHBl ~ CTOJOMKA  JKUJKOCTH B
TEPMOMETPUUYECKON TPYyOKE OT TEMIIEPATYPHI.

7. HaOmroneHue u3MeHEHUs BHYTPEHHEH SHEPruu Teja B pe3ysbTare TeIvlonepenadd u padboThl
BHCIIHUX CHUIJI.

8. MHccnenoBanue sBICHUS TEINIOOOMEHA PU CMELIMBAHUY XOJOJHON U ropsiueil BOJbl.

9. OmnpeneneHue KOJUYECTBA TEIUIOTHI, MOJYYEHHOTO BOAOH IpH TEIJIOOOMEHE C HarpeTbiM
METAJTIMYECKUM LIUIUHIPOM.

10. Onpenenenue yeiabHONU TEIUIOEMKOCTH BELLIECTBA.

11. UccnenoBanue nporecca UCIapeHusl.

12. OnpeneneHne OTHOCUTENIBHOMN BIAKHOCTH BO3yXa.

13. Onpenenenue ynenbHON TEIUIOTHI IIABJICHUS JIbJA.

Pa3nen 7. DiekTpuyeckue 1 MArHUTHBIE SIBJIEHHS.

OnekTpuzanus Ten. JlBa poaa 31IEKTPUUYECKUX 3apsiaoB. BzauMopaeiicTBue 3apsKeHHBIX Tel. 3aKOH
Kynona (3aBUCUMOCTb CHUJIBI B3aUMOJICHCTBUS 3apSKEHHBIX TEN OT BEIUYHMHBI 3apSA0B U PACCTOSHUS
MEXy TeTIaMH).

Onektpuueckoe mnone. HanpsxéHHocTe anekTpuyeckoro mnois. llpuHnun cynepno3unuu
AIIEKTPUYECKUX I0JIeN (Ha KAUECTBEHHOM YPOBHE).

Hocutenu snekTpuyeckux 3apsaoB. DJIEMEHTapHbIA 3eKTpuueckuil 3apsa. CTpoeHue aroma.
[IpoBOIHUKY M AUBJIEKTPUKHU. 3aKOH COXPAHEHHUSI SJIEKTPUUYECKOrO 3apsiia.

DNEKTPUUECKUM TOK. YCIOBUS CYILIECTBOBAHUS 3JEKTPUUECKOro ToKa. VICTOUHMKM MOCTOSHHOTO
TOKa. JeHCTBUS AJIEKTPUYECKOro TOKa (TEIIOBOE, XMMHMUYECKOE, MAarHUTHOE). DJIEKTPUYECKUI TOK B
KUJKOCTSAX U ra3ax.

Onektpuueckas nenb. Cuia Toka. DleKTpuueckoe HampsbkeHue. COoNnpoTHBIEHHE MPOBOJHUKA.
VYaenbHoe compoTuBieHHEe BemiecTBa. 3akoH Owma ans  ydactka nenu. [locnenoBarenbHoe WU
napauleIbHOE COeIMHEHUE TPOBOIHUKOB.

PaGota M MONIHOCTH D3JEKTpUUECKOTO ToKa. 3akoH Jlxoyms—JIeHna. DinekTpuyeckue Lemud |
NOTPeOUTENH dIEKTPUUECKOM sHeprun B ObITy. KOopoTkoe 3aMbIkaHue.

[TocrossHHbIE MarHUTHI. B3anmoaeiicTBHE MOCTOSIHHBIX MarHUTOB. MarnutHoe nosie. MarHuTHOe
noJyie 3eMJId M €ro 3HadeHue sl xKu3Hu Ha 3emute. OnbeiT OpcTeaa. MarHuTHOE T0JIe SJEKTPUIECKOTO
Toka. [I[puMeHeHne >IeKTpOMarHuToB B TeXHUKE. J[eficTBME MAarHUTHOTO MOJISI HA TPOBOJHUK C TOKOM.
DIEKTPOABUTATENb IOCTOSTHHOTO TOKA. Vcnonb30oBaHue 3JI€KTpOABUTATENEH B TEXHUUECKUX YCTPOMUCTBAX
U Ha TpaHCHOpTe.

OnbiTel @apanes. SBnenue smekTpoMarauTHoN uHAYKUMK. [IpaBuno JleHna. DnekTporeneparop.
CrocoObl MONMy4YeHHs] SJICKTPUUECKON JHEpPruu. DJIEKTPOCTAHIIMH Ha BO30OHOBISEMBIX HCTOYHHKAX
JHEPTUHU.

Hemoncmpayuu.

1. DnexTpuzanus Tel.

JIBa posa aNeKTpUYECKUX 3aps10B U B3aUMOJICHCTBUE 3aPSKEHHBIX Tell.
YCTpOUCTBO U JEHCTBHE IIEKTPOCKOIIA.

DJNIEeKTpOCTaTUYECKass UHTYKLIUS.

3aKOH COXpaHEHUs ANEKTPUUECKUX 3apsiI0B.
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[IpOBOTHUKY U TUATECKTPUKH.

MogenupoBaHue CUIOBBIX JTUHUHI 3JIEKTPUYECKOIO ITOJIS.
W CTOYHHKH TOCTOSHHOTO TOKA.

JlelicTBUA SIIEKTPUYECKOrO TOKA.

. DJIEKTPUUYECKUI TOK B )KUIKOCTH.

. "'a30BbIii pazps.

. I3sMepeHune cuiibl TOKa aMIIEpMETPOM.

. I3mepenune 31eKTpUYeCcKOro HapsyKEHUs: BOJIbTMETPOM.

. Peocrat u marazuH cOnpOTHBIIEHUM.

. B3aumopeiicTBue NOCTOSSHHBIX MarHUTOB.

. MonenupoBaHue HEBO3MOKHOCTH Pa3AEIICHUs IOIOCOB MarHUTA.

. MozenrpoBaHue MarHUTHBIX MOJIEW MMOCTOSTHHBIX MarHUTOB.

. OnbIT Opcrena.

. MarauTHoe 1oJje Toka. DJIeKTPOMAarHurT.

. lelicTBue MarHUTHOTO TOJIS1 HA POBOJHUK C TOKOM.

. DIIEKTPOABUTATEIb IOCTOSTHHOTO TOKA.

. UccnenoBanue siBJICHUS 3JIEKTPOMATHUTHON MHAYKIUH.

. OnbiTl Dapajes.

. 3aBUCUMOCTH HaIpaBJICHUS UHAYKIIMOHHOTO TOKA OT YCIOBUN €r0 BOSHUKHOBEHHSI.
25.

DJeKTporeHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopnuvie pabomovt u onvimol.
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10.
11.
12.
13.
14.
15.
16.
17.

18.

19

OnbITHI 1O HAOIIOCHUIO SIIEKTPU3ALUMU TNl MHAYKIHEH U MPU CONTPUKOCHOBEHUHU.
HccnenoBanue qeHCTBUS SJIEKTPUIECKOTO MOJIS HA MPOBOIHUKU U AUDIICKTPUKH.

COopka u mpoBepKa pabOoTHI JEKTPUIESCKOMN IIETH MOCTOSTHHOTO TOKA.

W3mepenue u peryImpoBaHue CHIIBI TOKA.

M3mepenue U peryImpoBaHue HAMIPSKEHUS.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKa, HAYIIErO Ye€pe3 pe3UCTOp, OT CONPOTUBICHUS
pE3UCTOpa M HAMIPSHKEHUS Ha PE3UCTOPE.

OMnBITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh JJIEKTPUYECKOTO COMPOTUBICHHUS MPOBOJHHUKA OT
€r0 JUTHHBI, TUTOIIAAH MOTIEPEYHOT0 CEYCHHS U MaTepHaa.

[TpoBepka mpaBwia CIOKEHUS HANPSHKCHUH TPH TIOCIEAOBATEIIFHOM COCTUHEHUH JBYX
PE3UCTOPOB.

[TpoBepka mpaBuiia AJsl CUIIBI TOKA MIPH MapaLIETbHOM COSUHEHUH PE3UCTOPOB.

Onpenenenue pabOThI AIEKTPUUYECKOTO TOKA, UAYLIETO Yepe3 PE3UCTOpP.

Omnpeznenenre MOITHOCTH AJIEKTPHUECKOTO TOKA, BBIIEIIIEMON Ha PE3UCTOpE.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, HIYIIETO Yepe3 JIAMIIOUKY, OT HANpsHKEHUS Ha HEll.
Omnpenenenne KIIJ] HarpeBaTens.

HccnenoBanre MarHUTHOTO B3aMMOJCHCTBHSI IOCTOSIHHBIX MAarHUTOB.

W3y4yeHre MarHUTHOTO TOJIS TOCTOSTHHBIX MAarHUTOB TIPU UX OObETUHEHUH U Pa3eliCHUH.
Uccnenoanue neiCcTBUS AIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

OMBITHI, IEMOHCTPUPYIOIIHE 3aBUCUMOCTD CHJIBI B3aUMOCHCTBHSI KATYIIIKH C TOKOM ¥ MarHuTa
OT CHJIBI TOKA W HAIPABJICHUS TOKA B KaTYIIKE.

W3ydeHue AeiicTBHsI MArHUTHOTO TOJIS HA TIPOBOIHUK C TOKOM.

. KOHCprTIpOBaHI/Ie " U3Yy4YCHUC pa6OTBI SJICKTPOABUIATCIIA.
20.

N3mepenne KIIJ[ anexTpoaBurarenbHoOl yCTaHOBKH.



21. OnBITH IO UCCTEAOBAHUIO SIBJICHUS AJICKTPOMATHUTHON MHAYKIIMH: UCCIEIOBAaHUE N3MECHECHUM
3HAUEHUS ¥ HAMPABJICHUS WHIYKIIMOHHOTO TOKA.

9 KJIACC

Pa3nes 8. Mexanuveckue siBJICHUS.

Mexannueckoe aBumkeHue. MarepuanbHas Touka. Cucrema orcu€ra. OTHOCUTEIBHOCTD
MEXAHUYECKOTO ABMKCHMsI. PaBHOMEpHOE NPsAMOIIMHENHOE ABMKEeHNE. HepaBHOMEpHOE NMPAMOIMHENHOE
nBukeHue. CpeaHsisi ¥ MTHOBEHHAs CKOPOCTh TeJla IIPU HEPABHOMEPHOM JABH)KEHUU.

Yckopenne. PaBHOyckopeHHOE TpsIMOJIHMHEHHOe naBkeHue. CBoOomgHoe maaeHue. ONBITHI
[Nanunes.

PaBHOMepHOE ABMKEHHE O OKpYXHOCTH. [lepron u wactora oOpamenus. JIunelHas u yriosas
cKopocTH. LIeHTpoCTpeMUTENIBHOE YCKOPEHHUE.

IlepBbiii 3axkoH HerotoHa. Bropoit 3akoH Hsrorona. Tperuit 3akoH Herorona. IIpuniun
CYINIEPIO3ULINH CUJL.

Cuna ynpyroctu. 3akoH I'yka. Cuina TpeHHs: Cuiia TPEHHUs CKOJIBKEHHS, CUJIa TPEHHs IIOKOS,
Jpyrue BUbl TPEHUS.

Cuna TsDKECTH U 3aKOH BCEMHUPHOIO TSTOTEHMs. YCKOpeHUEe CBOOOJHOro mnajaeHus. [[BuxeHue
ianeT Bokpyr Connua. [lepBas kocmuueckas ckopocTs. HeBECOMOCTD U Ieperpy3KH.

PaBHoBecue MatepuanbHOW TOukH. AOcomOTHO TBEpHOe Teno. PaBHOBecue TBEpAOro Tena ¢
3aKpEIUIEHHOMN OChIO BpalieHuss. MoMeHT cuibl. LIeHTp TsoxecTu.

WUmnynec Tena. U3menenue nmiyibca. Mnynbsce cuiibl. 3aKOH COXpaHEHUs UMITyJbca. PeakTuBHOE
JBUKCHHUE.

Mexanunueckas paboTa 1 MOIIHOCTb. PaboTa cuil TsDKECTH, ynpyrocTH, TpeHus. CBsi3b SHEPTUU U
pabotsl. [loTeHManbHas 3Heprus Tea, NOJAHATOTO HaJ MOBEPXHOCThIO 3eMiH. IloTeHnanbHas sHeprus
cxkaroil npyxusbl. Kunernueckas sHeprusi. Teopema 0 KHHETHYECKOW HHEPrHMHM. 3aKOH COXPaHEHHUS
MEXaHUYECKON YHEPIUU.

Hemoncmpayuu.

1. HaGmroeHue MeXaHU4eCKOro JBUKEHUS Tejla OTHOCUTEIBHO Pa3HbIX TEJ OTCUETA.

2. CpaBHEHHE NyTeH U TPAEKTOPUI IBMIKEHUS OJHOTO U TOTO )K€ TeJla OTHOCUTENILHO Pa3HBIX Tell
OTCUETA.

H3mepeHne CKOPOCTH U YCKOPEHUs MPSMOIMHENHOTO IBUKCHUS.
HccenenoBanue Npu3HaKOB paBHOYCKOPEHHOTO IBUKECHHUS.
HaGnronenue 1BUXKEHUs Tea 10 OKPYKHOCTH.

o v kAW

HaGmronenne MexaHWYeCKUX SIBICHUHM, MPOUCXOIANIIUX B cUcTeMe oTcuéTa «Tenexka» npu eé
PaBHOMEPHOM M YCKOPEHHOM JBMKEHUH OTHOCUTEIHLHO KaOuHeTa (PU3UKHU.

3aBUCHUMOCTh YCKOPEHHMS Tella OT MacChl Teja U IEUCTBYIOIIEH Ha HETO CHUIIBI.

Habmronenue paBeHCTBa CUJI MPU B3aUMO/ICHCTBUU TEJI.

9. H3MmeHeHue Beca Tena Ipu YCKOPEHHOM JBHKEHUU.

o

10. Ilepenaya ummynbsca Npyu B3aMMOICHCTBUM TEI.

11. [IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOAEHCTBUHU TEJl.

12. CoxpaHeHue UMITyJIbCa IPA HEYIPYTOM B3aMOJECHCTBHH.

13. CoxpaHeHune uMIyibca Ipu abCOIOTHO YIIPYrOM B3aUMOJICHCTBUY.
14. HaGmroieHre peakTUBHOTO JBU)KEHUSI.

15. CoxpaHeHre MEeXaHU4eCKOM SHEPrUU PpU CBOOOJHOM A ICHUH.



16.

CoxpaHeHue MeXaHU4eCKOW YHEPTHH MPH JABHKEHUU TeJla MO IeUCTBUEM IPYKHUHBI.

Jlabopamopuwie pabomul u onvimol.

1.
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10.

11.

KoHcTpyupoBaH#e TpakTa Ui pa3roHa M JaJlbHEHIIIEro PaBHOMEPHOTO BHKCHUS IIAPHKA HITH
TEIIEHKKH.

OmnpeneneHne cpeHei CKOPOCTH CKOJIbKEHHS OpyCKa MM JBMKCHHUS IApUKa 10 HAKJIOHHOM
IJIOCKOCTH.

OnpezencHre yCKOPEHUs Tejia PH PAaBHOYCKOPEHHOM JBM)KEHHH 110 HAKJIOHHOW TUIOCKOCTH.
WccnenoBanre 3aBUCUMOCTH MYyTH OT BPEMEHHM IPH PAaBHOYCKOPCHHOM JIBUXKCHHUU 03
HaYaJIbHON CKOPOCTH.

[IpoBepka THIOTE3bI: €CIIM MPU PAaBHOYCKOPECHHOM JBIKCHUH 0€3 HAadaJbHOW CKOPOCTH IYTH
OTHOCSTCS KaK psiJi HEUYETHBIX YHCEII, TO COOTBETCTBYIOIINE MPOMEKYTKHA BPEMEHHU OJIMHAKOBBI.
HccnenoBanue 3aBUCUMOCTH CHJTBI TPEHHS CKOJIBKECHHUS OT CHJIBI HOPMAJIbHOT'O JIaBJICHUS.
Onpenenenne kKodhHUIIMEHTA TPEHUS CKOJBKCHHS.

OmnpeneneHne )XECTKOCTU TPYKHUHBIL.

Onpenenenue pabOThl CHIIBI TPEHUS MPH PaBHOMEPHOM JBW)KCHUH Tella MO0 TOPU30HTAIBHON
MOBEPXHOCTH.

OnpenencHue pabOThI CHIIBI YIPYTOCTH MIPH MOIBEME TPYy3a ¢ UCIOIb30BAHUEM HEIOBUKHOTO
Y TIOJIBHYKHOTO OJIOKOB.

M3ydeHune 3aK0Ha COXPAHEHHsI SHEPTHH.

Pa3zgen 9. MexannuecKue KoJe0aHUd U BOJHBI.
KonebarenbHoe aBrkeHrne. OCHOBHBIE XapaKTEPUCTUKH KOJICOAHMIA: TIEPUO/I, YaCTOTA, aMIUTHTY/A.

Marematuueckuii U Ipy>XKUHHBIN MasTHUKH. [IpeBpaliieHue sHepruu npu KojaedaTreaIbHOM ABUKECHUU.
3aryxaromue kojebanus. Boeinyxaennsie koiebanus. Pesonanc. Mexannueckue BoinHbl. CBONCTBA
MEeXaHU4YeCKUX BOJH. [lponmosbHble U monepeyHble BOJIHBL. JInMHA BONHBI M CKOPOCTH €€
pacnpocTpaHeHusi. MexaHn4ecKHe BOJIHBI B TBEPJIOM TeJ€, CEHCMUYECKHE BOJIHBI.
3ByK. 'poMKOCTh 3ByKa U BeIcOoTa ToHa. OTpaxkeHue 3Byka. IHGpa3ByKk U yiIbTpa3BYK.
Hemoncmpayuu.

=
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HaGnronenue koneGaHuii Tes1 MO 1eHCTBUEM CHJIIBI TSDKECTH U CHIIBI YIIPYTOCTH.
Habmonenune xonebanuii rpy3a Ha HUTH U Ha MPYKUHE.

Habmronenne BbIHYX/I€HHBIX KOeOaHU U pe3oHaHca.

Pacrnipoctpanenue npoJoabHBIX U IONEPEYHBIX BOJIH (HA MOJIENH).

HaGnroneHue 3aBUCUMOCTH BBICOTHI 3ByKa OT YacTOTBHI.

AKyCTUYECKHI pe30HaHC.

Jlabopamopnwvie padbomot u onvimol.

1.
2.
3.

b

Omnpenenenye 4acToThl U Meproia KoieOaHui MaTeMaTHYecKoro MasTHHKA.

Omnpenenenne 4acToThl U Mepro/ia KoieOaHui Npy>KHHHOTO MasiTHUKA.

HccnenoBanue 3aBUCHMOCTH Teproja KoJeOaHWI MOABEIIEHHOTO K HUTH Tpy3a OT JJIMHBI
HUTHU.

HccnenoBanue 3aBUCMMOCTH TIepro/ia KoieOaHui MPyKUHHOTO MasiTHUKA OT Macchl rpysa.
[TpoBepka HE3aBUCHMOCTH NEepHoJia KoJiebaHH rpy3a, MOBEIIEHHOT0 K HUTH, OT Macchl rpys3a.
OnbITHI, 1EMOHCTPUPYIOLIUE 3aBUCHMOCTh Iepuojia KojeOaHUN NPYKMHHOIO MasTHUKA OT
MaccChl Ipy3a U )KECTKOCTH MPYKUHBI.

N3mepenue yckopeHHst CBOOOIHOTO MaICHUSI.

Paszpnen 10. DinekTpoMarHuTHOE 110J1€ ¥ 3JIEKTPOMATHUTHbIE BOJIHBI.



DJIEKTPOMAarHuTHOE TIOJI€. DJIEKTPOMAarHuTHbIE BOJHBI. (CBOMCTBAa 3JIEKTPOMArHUTHBIX BOJIH.
IIxama QJICKTPOMArHUTHBIX BOJIH. HUcnons3oBanue OJICKTPOMArHUTHBIX BOJIH JJI COTOBOH CBS3H.

DneKTpoMarHuTHas mpupoja ceera. CKopocTh cBeTa. BoiHOBbIE CBOMCTBA CBETA.

Hemoncmpayuu.

1. CBoiicTBa IEKTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomsl u onvimol.

1. H3ydeHue CBOWCTB 3JEKTPOMArHUTHBIX BOJIH C MIOMOIIIbI0 MOOMIIBHOTO TeedoHa.

Pa3gen 11. CBeToBLI€e SIBJICHUS.

JlyueBas moznenb ceta. Mctounuku csera. lIpsmonuHeiiHoe pacnpocTpaHEHHE CBETa. 3aTMEHMUS
Comnnua u JIynsl. Otpaxenue cBera. [1nockoe 3epkano. 3akoH OTpa>KeHUSI CBETA.

[Ipenomnenue cBera. 3akoH mperaoMyeHHus cBera. [lonHoe BHYTpPeHHEE OTpakKeHHE CBETA.
Hcnonp30BaHre MOTHOTO BHYTPEHHETO OTPAXKEHUS B ONTHUYECKUX CBETOBOAAX.

Jlunza. Xox mydeit B muH3e. OnTudeckas cuctema goroanmapara, MUKpOCKOIa U Teneckomna. [na3
KaK OITHYECKasl cuctemMa. bin3opykocTs U 1a1bHO30PKOCTb.

Pasznoxxenue OGenoro ceera B crektp. OmnbiTel HpioroHa. CroxeHHE CIEKTpajibHBIX I[BETOB.
Jucnepcus ceTta.

Hemoncmpayuu.
[IpssMonMHENHOE pacIPOCTPAaHEHUE CBETA.
OTtpaxkeHue cBera.
[Tomyuenue n300pakeHUii B IIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaJiax.
[IpenomnieHnue cBeTa.
OnTryeckuii CBETOBOI.
Xon styueit B coOnparomei Jmunse.
Xox JIydeil B paccenBaroleH JIMH3E.
[Tony4yeHnne n3o0paxeHnit C MOMOIIBIO JMH3.

Lo NOU Bk WNPE

[Tpuntmn neiictBust GporoanmapaTa, MUKPOCKOIIA U TEIECKOIA.

10. Mopaens riasa.

11. Pa3znoxeHue 6enoro cBera B CIEKTP.

12. Tlonyuenue Genoro cBeTa Mpu CI0KEHUH CBETa PAa3HBIX I[BETOB.
Jlabopamopnwvie padbomot u onvimol.

1. HccnenoBaHue 3aBUCMMOCTH yIla OTPAKEHUS CBETOBOTO Jiyda OT yIJia MaJcHUs.
2. H3yueHue xapaKTepUCTUK U300paxKeHHsI IPEAMETa B TUIOCKOM 3epKaje.

3. HccnenoBanue 3aBUCUMOCTH yTJjla MPEJIOMIICHHs] CBETOBOTO JIyda OT yrJja MaJeHUs Ha FPAHMIIE
«BO3yX—CTEKJIIOM.

[Toyuenue n300pakeHUii ¢ TOMOIIBIO COOMPAIOIIEH TNH3HI.

Omnpenenenne HOKYCHOTO PACCTOSHUS M ONTUYECKON CHIIBI COOMPAIOIEH TNH3HI.
OMBITHI MO PA3JI0KEHHUIO OEJIOT0 CBETa B CIIEKTP.

No wuk

OTIBITH TO BOCITPHUATHUIO BETA MPEAMETOB IIPHU UX Ha6J'II-O)IeHI/II/I 4Ycpe3 OUBCTOBLIC (1)I/IJ'II)TpBI.

Pazgean 12. KBanToBbIe siBJIeHMS.

Onwitel Pesepdopna m mnanerapHas mozens atoma. Mogens atroma bopa. Mcmyckanue wu
norJomeHre ceeta atoMoM. KBaHTel. JInHelyaToie CIEKTPHI.

PamnoaktuBHOCTh. Anb(da-, 6era- U ramma-uznydeHus. CtpoeHue aroMHoro siapa. HykmonHas
MOJIeNIb aTOMHOTO simpa. M3otomnbl. PagroakTuBHbIe npeBpamienus. [lepuona momypacnaaa aTOMHBIX siiep.



SnepHble peakuuu. 3aKOHBI COXPAaHEHMS 3apAI0BOTO U MACCOBOIO YHCEN. DHEPrHUs CBSA3H aTOMHBIX

siiep. CBsi3b Maccel U 3Hepruu. Peakuuu cuntesa u nenenus suaep. Mcrounnku sneprun ConHua v 3BE31.
SInepnas sHepreTuka. JIeMCTBUA paguOAKTUBHBIX U3JIy4YCHUHN HA )KUBbIE OPTAaHU3MBI.
Hemoncmpayuu.

1. CnexTpbl U3Iy4eHUs U MOTJIOUICHUS.

2. CnexTpsl pa3InYHbIX ra30B.

3. CuekTp BoJIOpOJA.

4. HaOmonenue TpekoB B kamepe Bunbcona.

5. Pabora cuérurka MOHU3UPYIOIUX U3TYy4ECHUH.

Perucrpanus u3inydeHus IpupOIHbIX MUHEPAJIOB U MPOAYKTOB.

Jlaﬁopamopmﬂe padomul u onvimol.

1. HaOGmroeHue CIIOMIHBIX U TUHEHYATHIX CIIEKTPOB U3JTYUYCHHUS.

2. HccnenoBaHue TpPEKOB: M3MEpPEHHUE SHEPIMM YACTUIBI MO TOPMO3HOMY myTH (1O
doTorpadusim).

3. HMsmepenue pagunoakTUBHOTO (hoHA.

IToBTOpHTEIBLHO-0000 1AM MOYIb.

[ToBTOpUTENBEHO--0000IAIOIIMKA  MOIYIb MpeJHa3HaueH M CUCTeMaTH3alMd MU 0000LIeHHs
IPEIMETHOTO COJEPKAaHUSI M OIbITa JESITEIbHOCTH, HMPUOOPETEHHOrO MpPHU M3YYEHHUU BCEro Kypca
¢u3uKy, a Takxke i IMOATOTOBKM K OCHOBHOMY TIOCYAApCTBEHHOMY OJK3aMeHy IO (u3uKe Ui
oOyyaromuxcsi, BHIOpaBIINX 3TOT y4E€OHBIN IPEIMET.

[lpr WM3y4eHUW AAHHOTO MOAYNS PEATN3YIOTCS UM CHUCTEMATH3UPYIOTCS BHIBI JIEATEILHOCTH, Ha
OCHOBE KOTOpBIX 00O€cHeunBaeTcs JOCTH)KEHUE TMPEIMETHBIX W METalpeIMETHBIX IUIaHUPYEMBIX
pe3yibTaToB 00ydeHus, (popMupyercs ecTeCTBEHHOHAY4YHAas IPaMOTHOCTh: OCBOEHHE HAYYHBIX METO/0B
WCCIICIOBAaHMS SIBJICHUH MPHUPOJBI U TEXHHUKH, OBJAJICHHEC YMEHHUSIMH OOBIACHATH (hU3MUYECKHE SBICHUS,
NpUMEHSIS TTOJTydYeHHbBIE 3HAHUS, PEIIaTh 33/1a49H, B TOM YHCIIe KAYeCTBEHHBIE U DKCTICPUMEHTAIBHEIE.

[TpuHIMNMAIBHO JEATENBbHOCTHBIN XapakTep JAaHHOTO pasjefia peaju3yercss 3a Cué€T TOro, 4yTo
oOyyaroIuecs BHIIOIHSIIOT 3aJaHHsl, B KOTOPBIX UM IIpeJlaraercs:

Ha OCHOBE IIOJIyYECHHBIX 3HAHWK pPAcCIlO3HABATh W HAYYHO OOBSACHATH (U3MYECKUE SIBJICHUS B
OKpY’Kalomiel pUpoe 1 TIOBCETHEBHOM KHU3HH,

UCIIOJIb30BaTh HAyYHbIE METO/ABI UCCIIEA0BAaHMS (PU3NUECKUX SBJICHUN, B TOM YHCIIE JUISl IPOBEPKU
TUIIOTE3 U MOJTYYEeHUs] TEOPETUUECKUX BBIBOJIOB;

OOBSICHATH HAyYHBIE OCHOBBI HamOoJiee BaKHBIX JOCTIKEHUI COBPEMEHHBIX TEXHOJIOTHIA, HAIpUMED,
NPaKTUYECKOTO HCIOJB30BAHUS PA3IMYHBIX MCTOYHWKOB SHEPTrHM Ha OCHOBE 3aKOHA IMPEBpAIECHUS U
COXpPaHEHMsI BCEX M3BECTHBIX BUJIOB SHEPIHUU.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHMUSA

W3ydeHue Qu3MKu Ha ypOBHE OCHOBHOI'O 0O0IIEro 0Opa3oBaHUs HAMpaBICHO HA JOCTH)KEHUE
JMYHOCTHBIX, METAIPEIMETHBIX U MIPEAMETHBIX 00pa30BaTeIbHBIX PE3YyIbTATOB.

B pesynbTare uzyueHus: GuU3MKu Ha ypOBHE OCHOBHOT'O 00IIEro 0Opa3oBaHUs Y 00yJaromerocs
OyayT chopMupOBaHBI CIIEAYIOIINE JIUYHOCTHBIC PE3YIbTATHI B YACTH:

. 1) maTprMoOTH4€eCKOro BOCIIUTAHUS

. — TIPOSABIICHHE HHTEpPECA K MCTOPUM M COBPEMEHHOMY COCTOSHUIO POCCHUCKOM
(bU3HYECKON HAYKH,

o — IICHHOCTHOE OTHOILIEHHE K JOCTHKEHUSIM POCCHICKUX YUEHBIX --(PH3HKOB;

. 2) rpaIaHCKOr0 1 1yXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

o — TOTOBHOCTh K AaKTHBHOMY YYacTHUIO B OOCYXJEHHUH OOIIECTBEHHO 3HAYUMBIX U

3THYCCKHX HpO6J'IeM, CBA3AHHBIX C ITPAKTUYCCKHUM ITPUMCHCHUCM ,Z[OCTI/I)KGHI/Iﬁ (1)I/ISI/IKI/I;

° — OCO3HaHHE BaXHOCTU MOPAJIbHO--3TUYECKUX MPUHIIUIIOB B ACSITEILHOCTH YUEHOTO;

° 3) 3cTeTHYEeCKOro BOCIIUTAHMSI:

° — BOCIPHUATHE JICTETUYECKUX KAueCcTB (PU3UYECKOM HayKu: e€ TapMOHHYHOTO
MOCTPOEHUS, CTPOTOCTH, TOYHOCTH, TJAKOHUYHOCTH;

) 4) HEeHHOCTH HAYYHOI'0 TO3HAHHUA:

° — OCO3HaHME IIEHHOCTH (PU3MUECKON HAayKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS MUPA,
OCHOBBI Pa3BUTHSI TEXHOJIOTUH, BAKHEHIIIEH COCTABIAIONIEH KYJIbTYPHI;

° — pa3BUTHE HAydyHOW JIOOO3HATENBHOCTH, HWHTEpeca K  HCCIEI0BATEIbCKOMN
eITEIIbHOCTH;

° 5) popmupoBaHus KyJbTYPbI 310POBbSI U IMOUMOHAJIBLHOTO 0JIATONOTYYHS:

° — OCO3HaHME IIEHHOCTH 0E€30IacHOT0 00pa3a XKU3HH B COBPEMEHHOM TEXHOJIOTHYECKOM

MHPE, BAXHOCTHU IIpaBUII 0e301acHOTO MOBEACHHA Ha TpaHCIOpPTE, Ha aoporax, C
SJICKTPUYCCKUM U TCIIJIOBBIM 06OPYI[0BaHI/IeM B JJOMAIIHUX YCJIOBUSAX,

. — c(hOpMHUPOBAaHHOCTh HaBbIKA pe(IEKCHH, NMPHU3HAHHE CBOETO IpaBa Ha OLIMOKY M
TaKOro )K€ IpaBa y APYroro 4ejaoBeKa;

o 6) TpyaoBoro BocnMTaHuN:

o — AaKTHBHOE YydYacTM€ B peIIeHUH NPaKTUYeCKUX 3ajJad (B paMKax CEMbH,

0o0pa3oBaTeNbHOW  OpraHM3allid, Topoja, Kpas) TEXHOJIOTMYECKOM U COIMaIbHOM
HANPaBIEHHOCTHU, TPEOYIOIMIKX B TOM YKCIe U (PU3NUECKUX 3HAHUM;

. — UHTEpEC K MPAKTHIECKOMY U3YUYEHHIO PO eccuil, CBI3aHHBIX C PU3UKOM;
. 7) IKOJIOTrMYEeCKOr0 BOCIIMTAHMS:
. — OpHMEHTAIMsl Ha TPUMEHEHHE (PU3MUECKUX 3HAHUHW /I pEIIeHHs 3a7ad B 00JacTH

OKPY’KaIOIIEeH Cpe/lbl, TUITAHUPOBAHMS TTOCTYITKOB M OIEHKH MX BO3MOXKHBIX IMOCJIEICTBHUM IS
OKpPY’KaloIllel Cpebl;

o — O0CO3HAHME TI00aLHOTO XapaKTepa SKOJIOTHYECKUX MPOoOJIeM U MyTel UX pelIeHus;
. 8) ajanTannu K N3MEHAIOIUMCS YCJIOBHAM COLMAIBHON U NPUPOAHOM Cpelbl:
o — MOTpeOHOCTh BO B3aUMOJICHCTBUU MpPHU BBHIMOJIHEHUU MCCIEIOBAaHUN U IPOEKTOB

(¢u3uUecKoil HaPaBIEHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSM JIPYTHX;

o — MOBBILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTHU Y€pE3 NPAKTUUECKYIO AESTEIBbHOCTD;

. — NoTpeOHOCTh B (hOPMUPOBAHUM HOBBIX 3HAHWUU, B TOM yucie (GOpMyIHpoBaTh WUJEH,
HOHSATHS, TUIIOTE3BI O (PU3NUECKUX 0OBEKTaX U SIBICHUSX;



. — 0co3HaHue Ae(UIUTOB COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH B 007aCTH (DU3HKH;

o — IUIAHUPOBAHKE CBOETO PAa3BUTHUS B MPHOOPETECHUN HOBBIX (PU3NUECKUX 3HAHUM;

o — CTpEeMJICHHE AaHalM3UpPOBaThb U BBIABIATH B3aUMOCBSI3U MPUPOJBI, OO0IIECTBA H
HKOHOMHKH, B TOM YHCJIE C UCIIOJIB30BaHUEM (PU3NUECKUX 3HAHUM;

. — OILICHKA CBOMX JACUCTBUM C YYETOM BIIMSHMSA HAa OKPYXKAIOIIYI0 CPEly, BO3MOKHBIX
[J100aBbHBIX TOCEICTBUM.

METANPEAMETHBLIE PE3YJIbTATDBI

B pesynbrare ocBoeHHs IporpaMMsbl 0 GU3KMKE HAa YPOBHE OCHOBHOTO OOIIEro o0Opa3oBaHUs y
oOydaromierocss OyayT chOpMUpPOBaHBI MeTanpeIMeTHbIe Pe3yJbTaTbl, BKIIOYAOIIUE
[IO3HABATEIIbHBIE YHUBEpCAJIbHbIE Y4YEOHbIE IEWCTBHSA, KOMMYHHMKAaTHBHBIE YHHBEpPCAJIbHBIE
yueOHbIC ACHCTBHS, PETYJISTUBHBIC YHUBEPCAILHBIC YICOHBIC ICHCTBUS.

Ilo3HaBaTe/IbHBbIE YHHMBepCAIbHbIe yYeOHbIe AeiicTBUS

ba3oBble JJornveckue aelcTBUSA:

. BBISIBJISITh U XapaKTEPU30BaTh CYIIECTBEHHbIE IPU3HAKN OOBEKTOB (SIBJICHUI);

. YCTAHABJIMBATh CYUIECTBEHHBIN MPU3HAK KJIaCCU(UKALUK, OCHOBAHUS JUIsl 00001IeHUs U
CpaBHEHUS;

. BBISIBIIAITh 3aKOHOMEPHOCTH M TPOTUBOPEYHsS B PacCMaTpUBAEeMBIX (haKkTaxX, MAHHBIX U

HaOJIOICHUSX, OTHOCSAIIMXCS K (PU3HMUECKUM SBIICHHSIM;

o BBISIBIISITh TIPUYMHHO--CIICJICTBEHHBIC CBSI3W TNPHU H3YYECHUH (PU3UYECKUX SIBICHUH W
IpOIIECCOB, JIeNaTh BBIBOJBI C  HCIOJNB30BAaHUEM  JICAYKTUBHBIX W HMHIYKTUBHBIX
YMO3aKJIIOYEeHUH, BBIIBUTATh THIIOTE3BI O B3aUMOCBSI35X (DU3NYECKUX BEINYMH;

o CaMOCTOSITENILHO BBIOMPATh croco0 pelieHus yueOHOH (U3M4ecKoil 3a1aun (CpaBHEHHE
HECKOJIbKMX BaPHAHTOB pEIICHUs, BHIOOP HanOoIee MOIXOASIIETO C YIETOM CaMOCTOSATEIBHO
BBIJICJIEHHBIX KPUTEPHUEB).

ba3oBblie uccienoBaTe/bCKue 1eHCTBHA!

o MCTIOJIH30BATh BOMPOCHI KaK UCCIIEA0BATEILCKUN HHCTPYMEHT TIO3HAHUS;

. MPOBOJIUTH 1O CAMOCTOSITENIbHO COCTABJICHHOMY IUIaHY OIBIT, HECIOXKHBIN (U3NUeCKuit
HKCIEPUMEHT, HEOOJIBILIOE UCCIIEI0BaHHE (PU3UYECKOTO SIBICHUS;

o OLIEHUBATh HA NMPUMEHHUMOCTh M JIOCTOBEPHOCTh HH(OPMAIUIO, MOTYYEHHYIO B XOJIe
UCCIIEIOBaHMS WIIM HKCIIEPUMEHTA;

o CaMOCTOSITENTFHO (hOpMyITMpOBaTH 0OOOIIEHNS M BHIBOJIBI 110 PE3YJIbTaTaM MPOBEIEHHOTO
HaOJII0IeHNUs, OIIbITA, UCCIICOBAHMS;

o MPOTHO3UPOBATh BO3MOXKHOE NallbHEHIIee pa3BUTHE (U3UUECKUX IPOIECCOB, a TaAKKE
BBIJIBUTATH TIPEATIONOKEHHUS 00 X Pa3BUTHH B HOBBIX YCIIOBHUSX U KOHTEKCTAX.

Pabora ¢ undopmaumeii:

o NPUMEHATh Pa3JIMUHBIE METOAbI, MHCTPYMEHTbI M 3alpochl IpU MOUCKE U OTOOpe
nH(pOpMallMU WIK JaHHBIX ¢ YYETOM IpeaoKeHHOU yueOHo! (hu3nueckoi 3a1auu;

o aHAJIM3UPOBaTh, CHUCTEMATU3HPOBATh M MHTEPIPETUPOBATh WH(POPMALMIO PA3TUUYHBIX
BUOB U (POPM TIPEICTABIICHHUS;



. CaMOCTOATENIbHO BBIOMpATh ONTUMAJbHYIO (OpPMY TpencTaBieHus WHOpMauu u
WLTIOCTPUPOBATH pellaeMble 3aa4i HECTIOKHBIMU CXEMaMH, JrarpaMMaMu, HHOW rpaduKoil u
X KOMOMHAIUSMH.

KoMMyHuKaTHBHBIE YHHBePCcAIbHbIE YUeOHbIE eliCTBHUSL:

o B XOJe OOCYXIeHHs y4eOHOro MaTepuaia, pe3ylbTaToB Ja0OpaTOpHBIX padoT u
MPOEKTOB 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMOW TEeMbl M BBICKAa3bIBATH WJICH,
HAIICJICHHBIC Ha PEIICHUE 3a]1a4 U MMOJepKaHne 01aroKenaTeIbHOCTH OOIICHHS,

° COIIOCTaBJILITh CBOM  CYXXIACHHA C CYXIACHUAMHU APYIrUX Y4YaCTHUKOB AHajiora,
06Hapy>KI/IBaTB pas3iniIuc u CXO0ACTBO HOSHHHﬁ;

° BBIpaXaTh CBOIO TOUKY 3PCHHA B YCTHBIX U IMCbMCHHBIX TCKCTAX;

° HY6J'II/I‘1HO npeacCTaBJIsITb PE3YIbTAaThL BBIITIOJTHEHHOI'O (l)I/ISI/I‘ICCKOFO OIIbITa

(9KCIIEpUMEHTA, UCCIICIOBAHMS, TIPOEKTA);

. MMOHUMATh U KMCIIOJIb30BaTh IIPEUMYIIECTBA KOMAaHAHON W WHIUBUAYaIbHOU paOOTHI IpU
pELICHUH KOHKPETHON (PH3UIECKOM TPOOIEMEI;

. [PUHUMATh II€JH COBMECTHOH JESTEIbHOCTH, OpPraHHM30BBIBATH JCHCTBHA 1O €&
JOCTHXKEHHUIO: pacrpeessiTh POJid, 00CYKIaTh MPOIECChl U PE3yIbTaThl COBMECTHOM paboTHI,
0000111aTh MHEHUS HECKOJIBKUX JIIOIEI;

. BBIMOJIHATh CBOKO YacTh pabOThI, JOCTHras KAa4eCTBEHHOIO pe3yjbTaTa II0 CBOEMY
HAMpaBJICHUIO U KOOPAMHUPYS CBOU JCHCTBHS C APYTUMH WICHAMUA KOMAH/IbI;

. OLICHUBATh KaYeCTBO CBOCTO BKJIA/Ja B OOILIUI MPOAYKT IO KPUTEPUAM, CAMOCTOSTEIHHO
chOpMYITHPOBAHHBIM YYaCTHUKAMHU B3aUMO/ICHCTBUSI.

Pery1siTuBHBIC yHMBepcaibHble y4eOHbIe AeiicTBUS

Camoopranu3anus:

o BBISIBJIATH MPOOJIEMBI B )KM3HEHHBIX M Y4€OHBIX CHUTYalMsIX, TPEOYIOIIMX JJIsl pEIIeHUs
(bu3nyecKuX 3HaAHMI;

o OPUEHTHPOBATLCS B PA3IUYHBIX MOAXOAAX MPHUHATHUS pEleHUu (MHIMBUIYaJIbHOE,
IPUHITHE PELLIEHUs B IPYIIE, IPUHATHE PELICHUHN IPYyNIon);

o CaMOCTOSITEJIbHO COCTaBJISITh AITOPUTM pelIeHus (PU3MYECKOW 3aJayd WM IJIaHa
UCCIIEIOBaHMUSI C y4YETOM HUMEIOLIUXCA PECYpCOB M COOCTBEHHBIX  BO3MOXHOCTEH,
apryMeHTHpPOBAaTh Mpe/ijaraéMble BApUAHThI PELLICHUH;

L4 AC1aTh BBI60p n 6paTB OTBCTCTBCHHOCTD 3a PCUICHUC.

CﬂMOKOHTpOJ’IB, SMOLMOHANbHBIA HHTEJJIEKT:

L4 AaBaThb aJICKBATHYIO OICHKY CUTYyalluU U NIpCjiaraThb IJIaH eé U3MCHCHMUAA,

L4 O0OBICHATH MNPpUYUHBI HTOCTUXKCHUA (HeI[OCTI/I)KeHI/ISI) pPE3yJIbTAaTOB ACATCIIBHOCTHU, 1aBAaThb

OLICHKY TPUOOPETEHHOMY OTIBITY;

. BHOCHUTH KOPPEKTUBBI B JIEATEIBHOCTh (B TOM YHCIE B XOJ BBINOJHEHHS (PU3NYECKOTO
UCCIIIOBAaHMs WJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITEIBbCTB, M3MEHMBIIMXCS CUTYaIluil,
YCTAHOBJICHHBIX OIIMOOK, BOSHUKIIHNX TPYIHOCTEH;

o OLIEHMBATh COOTBETCTBUE PE3YNbTATa LENH U YCIOBUSAM;

. CTaBUTH ce0sl Ha MECTO JPYroro 4ejioBeKa B XOJE CIOpa WM AMCKYCCHM HAa HAYYHYIO
TE€My, TOHMMAaTh MOTUBBI, HAMEPEHUS U JIOTUKY APYroro;

o NpU3HABAaTh CBOE MpaBO Ha OIMMOKY NpU pEUIeHHH (U3UYECKUX 3aJad WId B
YTBEPKACHUSIX HA HAYYHBIE TEMBI M TAKOE 5K€ ITPaBO JPYroro.



INPEJIMETHBIE PE3YJIBTATbBI

K xoHmy oOyueHuss B 7 KJjacce IpeIMETHblE pPe3ylbTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTb Y OOYUAIOIIUXCS YMEHUI:

. UCTOJNB30BAaTh TMOHATHA: (U3NYECKHEe M XMMHUYECKHE SBJICHUS, HaOIIOJCHHUE,
9KCHEPUMEHT, MOJeNlb, TIHIOTe3a, EJUHMULI (U3NYECKUX BEJIMYMH, aTOM, MOJEKYIa,
arperaTtHble COCTOSIHMS BellecTBa (TBEPAOE, )KUIKOE, Ta3000pa3HOE), MEXaHUUECKOE ABM)KEHUE
(paBHOMEpPHOE, HEPABHOMEPHOE, NPSAMOJIMHEWHOE), TPAaeKTOPHs, PaBHOJCHCTBYIOILAs CHIIA,
negopmanus (ynpyras, aacTu4eckas), HeBECOMOCTb, COOOIIAIONIUECS COCY/IbI;

o pasnuuath sBieHUA (Iuddy3us, TEIIOBOE IBUKEHHUE YACTHULl BEIIECTBA, PABHOMEPHOE
JBI)KEHUE, HEPABHOMEPHOE JIBH)KEHUE, MHEPLIMA, B3aUMOJICHCTBHE TeJl, pABHOBECHE TBEPJIBIX
TeJI C 3aKPEIUIEHHON OCBhIO BpALIECHUs, Nepeada AaBIeHUs TBEPIABIMU TEIaMH, KUAKOCTIMH U
razamu, atMoc(epHOe NaBJCHHE, IUIAaBaHHE TeJ, MPEBPAIICHUS MEXaHUYECKOH >HEPruu) 10
ONMCAHUIO MX XapaKTEpHbIX CBONCTB M HAa OCHOBE OIBITOB, JIEMOHCTPUPYIOLIMX JaHHOE
du3nueckoe sBICHUE;

o pacrio3HaBaTh IPOSBICHUE HM3YYEHHBIX (DU3MYECKHX SIBICHUHM B OKpYXarollleM MHUpE, B
TOM 4Hucie (GU3NYECKUE SIBIICHUS B IPUPOAE: IPUMEPHI ABUKEHHS C Pa3INYHBIMH CKOPOCTAMHU
B KMBOH W HEXMBOH Npupoje, ACUCTBUE CHUJIbI TPEHUS B IMPHUPOJE M TEXHHUKE, BIIUSHUE
aTMOC(EepHOTO JaBJICHHUs HA )KMBOM OpraHW3M, IUIABaHUE PBIO, ppIYard B TEJIE YEJIOBEKa, MPH
TOM MEPEBOJUTH IMPAKTUYECKYIO 3aJauyy B Y4eOHYIO, BBLIEIATH CYILECTBEHHBIE CBOWCTBA
(mpu3HakK) GU3NICCKUX SBICHUH;

o OIMCHIBaTh M3YYEHHBbIE CBOWCTBA TNl U (PU3MUECKUE SBICHMSA, MCIIONB3Ys (hrusnueckue
BEJIMYMHBI (Macca, 00bEM, MJIOTHOCTh BELIECTBA, BPEMs, MyTb, CKOPOCTb, CPE/IHAS CKOPOCTb,
CUJIa YIIPYroCTH, CUJIa TSKECTH, BEC TeNa, CUJIa TPEHMUsI, AaBjieHue (TBEPIOTO Teia, )KUJIKOCTH,
ra3a), BHITAJIKMBAIOLIAs CHJIa, MEXaHWYecKasi paboTa, MOIIHOCTb, IJIEYO CHJIbI, MOMEHT CHJIBI,
KO3(PQUIMEHT MONEe3HOro ACUCTBUS MEXaHU3MOB, KUHETHYECKas U MOTEHIUAJIbHAs YHEPrus),
OpU ONMHUCAHUM MPAaBUIBHO TPAaKTOBaTh (DPU3MUYECKHH CMBICT MCIOJB3YEMbIX BEIMYUH, HX
0003HAUEHMsI U €IUHUIIBI PU3NUECKUX BEIMUYUH, HAXOAUTh (POPMYJIbI, CBSA3BIBAIOIINE JaHHYIO
(Gu3NYECKYIO BETMYHMHY C APYTUMHU BEIMYMHAMM, CTPOUTH I'paMKU U3YUYEHHBIX 3aBUCUMOCTEN
(UBHUYECKUX BEIUYHH,

o XapaKTepu30BaTh CBOMCTBA Tel, (U3NUYECKUE SIBICHUS M MPOLECCHI, UCIIONIb3YS MpaBuiia
CIIOKEHUS cui (BIOJb OAHOM mpsiMoil), 3akoH I'yka, 3akon Ilackans, 3akoH Apxumena,
NpaBUIO paBHOBeCHs phlyara (0OJ0Ka), «30JI0TO€ MPAaBUIO» MEXAHHMKH, 3aKOH COXpPaHEHHs
MEXaHUYECKOM AHEpruH, MpU 3TOM JaBaTh CIOBECHYIO (POPMYIHMPOBKY 3aKOHA M 3aIUCHIBATH
€ro MaTeMaTUYeCKOe BBIPAXKEHUE;

o OOBSICHATH (PU3NYECKHE SABICHMS, IPOLIECCH] U CBOMCTBA TE€J, B TOM YHCIIE U B KOHTEKCTE
CUTyallull MpPaKTUKO-OPUEHTHPOBAHHOTO XapakTepa: BBIABIATH MPUUYUHHO--CIIEACTBEHHbIE
CBSI3U, CTPOUTH OOBSACHEHHE U3 1—2 JTOrMYeCcKHX IIaroB ¢ OMopoi Ha 1—2 M3y4eHHBIX CBOWMCTBA
bu3nUecKux sBICHUH, GPU3NIECKUX 3aKOHA HITH 3aKOHOMEPHOCTH;

. pemiate pacu€THble 3a7aud B 1—2 [EHCTBUS, HCIONB3Yysd 3aKOHBI U (OPMYIIbI,
CBSI3bIBalOIME (PU3UUECKUE BEIUYMHBI: HAa OCHOBE aHajHM3a YCJIOBHS 3a/a4M 3aluChIBaTh
KpaTKOe YCJIOBHE, MOJCTaBIATh (M3NYECKHE BETUYHUHBI B (OPMYIJIBI U MPOBOAUTH PACUETHI,
HaXOJWTh CIPABOYHbIE JAaHHbIE, HEOOXOAMMBbIE JJisi pElIeHus 3aJay, OLEHUBATh
PEATMCTUYHOCTD MOTYYEHHOHN (pru3nueckoi BEINUHHBI,



o pacro3HaBaTh IPOOJIEMbI, KOTOPbIE MOYXHO PEIIUTh MPH NOMOIIU (PU3MUECKUX METOJIOB,
B OIIMCAHMUHU MCCJIEIOBAHUS BBIIEIATH IPOBEPSIEMOE MPEANOI0KEHNE (TUIIOTE3Y), Pa3IndaTh U
UHTEPIPETHPOBATH MOJYYCHHBIH pe3yabTaT, HAXOAUTh OIIUOKH B XOJI€ OTIbITA, AETaTh BHIBOJIBI
II0 €ro pe3yJbTaTaMm;

o IIPOBOJIUTH OIBITHI MO HAOMIOACHUIO (PU3MUECKUX SIBJICHUM WM (PU3NYECKUX CBOMCTB
Tes: (GOpMyITUpPOBATH MPOBEPSEMBIE TPEATIONIOKEHUS, COOMPATh YCTAHOBKY M3 MPEATIOKEHHOTO
000pyI0BaHUs, 3alUCHIBATE X0 ONbITA U (POPMYJIUPOBAThH BHIBOJIBI;

o BBINOJIHATh NPSMbIE U3MEPEHUs PACCTOSIHUSA, BPEMEHHU, Macchl Tena, 00béMa, CUibl U
TEMIIepaTypbl C UCII0JIb30BaHUEM aHAJIOTOBBIX U LIU(POBBIX IPUOOPOB, 3aIIUCHIBATh MIOKA3aHUS
nprOOpPOB ¢ Y4ETOM 3aJJaHHOM aOCOIIOTHOM MOTrPEIHOCTH U3MEPEHNUH;

. MIPOBOJIUTH HCCIIEOBAaHUE 3aBHCHMOCTH OJHON (PU3UYECKON BEIMYMHBI OT JAPYIOd C
MCII0JIb30BAaHUEM IIPSMBIX U3MEPEHUN (3aBUCUMOCTH IIYTH PaBHOMEPHO JBHUXKYIIETOCS T€la OT
BPEMCHH JIBIDKCHUSI TeJa, CHJIbBI TPEHHUs CKOJBKCHHs OT Beca Tella, KauecTBa o0paboOTKu
IIOBEPXHOCTEN TeJl U HE3aBUCUMOCTH CHJIBI TPEHMS OT IUIOIIAJU COIPUKOCHOBEHUS TEJl, CHIIBI
YIPYTrOCTH OT Y/UIMHEHMsI NMPYXKHUHbI, BHITAJIKUBAIOLIEH CHIIBI OT 00bEMa MOrpYKEHHOW YacTU
Tela U OT IJIOTHOCTU >KUJKOCTH, €€ HE3aBHUCHUMOCTH OT IUIOTHOCTU Teja, OT TJyOMHBI, Ha
KOTOPYIO THOTPY>KEHO TeJO, YCIOBHUM IUIaBaHUS TE€J, YCIOBUWA paBHOBECHs pblyara U OJIOKOB),
y4acTBOBaTh B IUIAHUPOBAHUU y4eOHOTO HCCIIEOBAaHUS, COOMpATh YCTAaHOBKY U BBINOJIHATH
U3MEpEHUus, clenys MpeUIoKeHHOMY IUIaHy, (UKCHUpPOBAaTh pPE3ylbTaThl MOJYyYEHHOU
3aBHCUMOCTH (DM3MYECKMX BEIMYMH B BHJE MPEUIOKEHHBIX TaONMHMII W Tpa(HKOB, ENaTh
BBIBO/JIbI 110 pE3YJIbTaTaM UCCIIEIOBAHMS;

o MPOBOJIUTh KOCBEHHBIE H3MEpeHHsT (PU3MUYECKMX BeNMWYMH (IUIOTHOCTH BEIIECTBA
KUAKOCTU U TBEPJOrO TeJa, CUja TPEHUS CKOJIbKEHUS, AABJIIEHUE BO3/yXa, BbITAIKUBAIOLIAS
cuiia, JEHCTBYIOLIAasl Ha MOrpYXEHHOE B XKMJIKOCTb TEJNO, KO3(PPULIUEHT 1M0JIe3HOTr0 ASHCTBUS
IPOCTBIX MEXAHWU3MOB), CIeAys HPEUIOKEHHOW MHCTPYKIMM: MPHU BBINOJIHEHUH H3MEpPEHUi
coOuparh SKCIIEPUMEHTAIIbHYIO YCTAHOBKY U BBIUMCIISATH 3HAUEHNE NCKOMOM BEIMUNHBI,

o coOnofaTh NpaBWja TEXHUKH Oe30macHOCTH IMpu  paboTe ¢ 1abOpaTOpHBIM
000pyI0BaHUEM;
. yKa3blBaTh MPUHLUIBI JEHCTBUS TNPUOOPOB U TEXHUYECKHX YCTPOWCTB: BECHI,

TEPMOMETp, JIMHAMOMETp, COOOIIAIOIINECS COCYIbl, OapoMeTp, pblYar, IOABWKHBIM U
HEMOJIBUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTb;

o XapaKTepu30BaTh MPUHLHUIIBI JEHCTBUS N3YUYE€HHBIX MPUOOPOB M TEXHUUYECKUX YCTPOHCTB
C OMmopoll Ha HUX omucaHus (B TOM 4YHCIE: MOMUIMIIHUKH, YCTPOHCTBO BOAONPOBOJA,
THJIPaBIMYECKUN Tpecc, MaHOMETpP, BBICOTOMEpP, MOPUIHEBOM HACOC, apeoMeTp), HMCIOJIb3Yys
3HaHMUST O CBOWCTBaX (U3MYECKUX SBICHUM M HeoOXoJuMmble (U3MUECKHE 3aKOHBl H
3aKOHOMEPHOCTH;

o OPUBOAMUTH IpUMEpbl (HaXOOUTh HMH(OpMAIMIO O TMpuUMepax) MHPAKTUYECKOrO
UCIIOJIb30BaHUsl (U3NYECKUX 3HAHUU B IMOBCEAHEBHOMN >KU3HM JUIsl 0OecriedeH s 6€301acHOCTH
npu oOpameHuu ¢ NpuOopaMu M TEXHHYECKUMH YCTPOWCTBAMH, COXPAHEHUS 3]I0POBbsS U
COOJTIOJICHHSI HOPM KOJIOT'MYECKOT0 TIOBEICHUS B OKpY Kalollei cpejie;

o OCYILIECTBIATH OTOOp HCTOYHHMKOB HH(popmanuu B HHTepHeTe B COOTBETCTBUU C
3alaHHbIM TIOMCKOBBIM 3allpOCOM, Ha OCHOBE HMEIOIIUXCS 3HAHUH U NYTEM CpaBHEHMS
pa3IMYHbIX MCTOYHHUKOB BBIACNATH MHGOPMAIUIO, KOTOpasl SBIAETCS MPOTUBOPEUMBON WIH
MOJKET OBITh HEJIOCTOBEPHOM;



. MCIIOJIb30BaTh MPH BBIMOJHEHUU Y4YEOHBIX 3a/JlaHUN HAyYHO--TIOMYJISIPHYIO JIUTEpaTypy
bu3nyecKoro cojiepaHus, CIPaBOYHbIE MaTepHalibl, pecypchl ceTu IHTepHeT, BiaaeTh
npuéMaMyi KOHCIIEKTHPOBAHMS TEKCTa, MpeoOpa3oBaHUs WHGOPMAIMU U3 OJHOW 3HAKOBOU
CHUCTEMBI B JIpYI'yIO;

. CO3/1aBaTb COOCTBEHHBIE KpaTKHE MHCbMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE 2—3
UCTOYHUKOB MH(pOpMAMK (PU3UUECKOTO COACPIKAHUSA, B TOM YHCIIE ITyOJMYHO JIeTaTh KpaTKue
coo0IlleHUsI O pe3yJbTaTaX MPOEKTOB MM Y4YEOHBIX HCCIEeNOBaHUM, MPU 3TOM TIPaMOTHO
MCIOJIb30BaTh U3yYEHHBIH MOHATUHUHBIN anmapar Kypca (GU3UKH, COMPOBOXAATh BHICTYILUICHUE
MPE3EHTALUEM;

. MIPU BBIMIOJTHEHUH YYEOHBIX MPOCKTOB M HUCCICIOBAHUI pacrpenensTh O0S3aHHOCTH B
Irpynmne B COOTBCTCTBHH C IIOCTABJICHHBIMHU 3ajadyaMu, CJICAWUTL 3a BBIIIOJIHCHUCM ILUIdHA
I[CI‘/JICTBI/II;'I, aICKBATHO OLICHUBATh COGCTBCHHHﬁ BKJIaA B ACATCIBHOCTL I'PYIIIbI, BBICTPANBATDH
KOMMYHUKaTUBHOE B3aMMOJICHCTBHUE, YUUTHIBASI MHEHUE OKPYKAIOIIUX.

K konmy oOyuenus B 8 kJjacce mpeaMeTHble pe3ylbTaThl Ha 0a30BOM YpOBHE JIOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTH Yy OOYUaAIOLIUXCSI YMEHUI:

° HCIIOJIB30BATh IMOHATHA: MacCa W PasMEpPbl MOJICKYJI, TCIIJIOBOC JIBUKCHHUEC AaTOMOB M
MOJICKYJI, arperaTHbIe COCTOSIHHS BEIIECTBA, KPUCTAUIMYECKHE U aMopdHBIE Tena,
HACBIILICHHBIN U HEHACBIIICHHBIN 11ap, BIAXKHOCTh BO3/1yXa, TEMIIEpATypa, BHYTPEHHSSI SHEPT U,
TEIJIOBOM  JIBUTaTelb, SJIEMEHTAPHBIA  SJIEKTPUYECKUN  3apsii, JJIEKTPUYECKOE TMOJIE,
IMPOBOAHUKHU U NJUBJICKTPUKH, MOCTOSTHHBIH BHGKTpI/I‘-IeCKI/If/'I TOK, MAaroHuTHOC€ I10JIC;

. pa3nuuath sBJIEHUS (TEIJIOBOE pACIIMPEHHE U C)KaTue, TeIlonepeaayda, TeIIoBOe
PAaBHOBCCUC, CMAYUMBAHHUC, KANIWUIAPHBIC ABJICHHA, HCIAPCHUEC, KOHACHCAlWA, IIJIaBJICHUC,
KpUCTaJIM3anus (OTBEpJAEBaHUE), KUIIEHUE, Terulonepeaaya (TeIonpOBOAHOCTh, KOHBEKIHS,
U3ITy4eHHE), SJICKTpU3AIMs Tell, B3aUMOJICHCTBUE 3apsIOB, JEHCTBUS SIEKTPUUYECKOTO TOKa,
KOPOTKO€ 3aMbIKaHUE, B3aUMOJECHCTBUE MAarHUTOB, JEHCTBUE MAarHUTHOTO IOJISI HA IPOBOJHUK
C TOKOM, BJICKTpOMAarHuTHas I/IHI[yKHI/ISI) MO0 OMMMCAHWIO UX XAPaKTCPHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, JIEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SIBICHHE;

. pacrno3HaBaTh MPOSIBICHUE M3YyYEHHBIX (U3NYECKUX SBICHUH B OKpYXAloIIeM MHUpE, B
TOM YHCIIC (1)I/I3I/I‘IGCKI/IG SABJICHUA B IPHUPOAC: IMOBEPXHOCTHOC HATAKCHHUEC W KaAIMUIJIAPHBIC
ABJICHUS] B MPUPOJIE, KPUCTALIBI B Npupoae, uznydeHue CollHIA, 3aMep3aHue BOJOEMOB,
Mopckue Opusbl, oOpa3oBaHHE pOCHI, TymMaHa, WHEs, CHEra, JJIEKTPUYECKHE SBIICHUS B
atMocdepe, JIeKTPUUECTBO JKUBBIX OPraHW3MOB, MarHUTHOE ToJjie 3eMJH, JAperd MoIocoB,
POJIb MAarHUTHOI'O IIOJIA AJId KM3HHW Ha 36MJ’I€, MMOJIIPHOC CHAHHE, TIPpU 3TOM IMNEPCBOJUTH
MPaKTUYECKYI0 3ajady B Y4eOHYIO, BBIACNATH CYIIECTBEHHBIE CBOWCTBAa (TPU3HAKH)
(bu3HYECKUX SIBICHUN;

° OINMCHIBAaTh M3yYEHHBIE CBOMCTBA TN W (U3NYECKUE SIBICHMSI, UCIOJB3YS (PU3NUECKUE
BEJIMYMHBI  (TeMIeparypa, BHYTPEHHSS DHEpPrHsi, KOJUYECTBO TEIJIOTHI, YAelbHas
TEIIOEMKOCTh BELIECTBa, YelbHas TEIJIoTa MJIaBIeHUs], YAeJIbHas TeIioTa napoodpa3oBaHus,
yJelbHas TETUIOTa CrOpaHusl TOIUTMBA, KO3(PHUIIUEHT MOJIE3HOTO IEHCTBHS TEIUIOBOW MAIIHEI,
OTHOCHUTEJIbHAS BJIAXKHOCTb BO3/yXa, JJIEKTPUYECKUM 3apsii, CHJIA TOKA, JJIEKTPUUECKOE
HANPsDKEHUE, COMPOTUBIICHHE IMPOBOJHHKA, YAEIbHOE COMPOTUBIEHHE BEIIECTBA, paboTa H
MOITHOCTBH 3JICKTPUYCCKOT'O TOKa), IIpHU ONIMCaHWU IMPAaBHUJIBHO TPAKTOBATH (1)I/I3I/I'-ICCKI/II7I CMBICJI
HCIIOJIB3YEMbIX BCIIMYHUH, 0003HaYeHHs U (210505070005 (1)I/ISI/I‘ICCKI/IX BCJIMYHH, HAXOIUTH (bOpMan)I,
CBSI3BIBAIOIIME JaHHYIO (U3MUYECKYIO0 BETUYHMHY C JPYTMMH BEIMYUHAMH, CTPOUTH Tpaduxu
M3YYEHHBIX 3aBHCUMOCTEH (PU3NUECKIX BEIHYNH;



o XapaKTepu30BaTh CBOWCTBA TeJN, (U3WYECKUE SBJICHUS U MPOIECCHl, HCIOJb3Ys
OCHOBHbBIE TIOJIO)KEHUSI MOJIEKYJISIPHO--KUHETUYECKOH TEOpUU CTPOCHHUS BEIIECTBA, MPHHIIMII
CYINEPIO3UIMU ToJIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsijia, 3akoH Oma Juist
ydyacTka uenu, 3akoH Jlxoyns—JIeHna, 3aKOH COXpaHEHUsS HHEPruu, IMPU 3TOM J1aBaATh
CJIOBECHYIO (POPMYIMPOBKY 3aKOHA U 3aIlIMChIBATH €0 MaTEMaTHUECKOE BhIPAKEHUE;

o OO0BACHATH (PU3UYECKUE MPOIIECCH M CBOWCTBA TEJ, B TOM YUCIIE U B KOHTEKCTE CUTYyallUl
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BbISABISTH IPUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH
00BsSICHEHHE M3 1—2 JIOTMYECKHX IIaroB ¢ OMOpPOM Ha 1—2 M3y4eHHBIX CBOMCTBA (PU3HUECKHUX
SIBIICHUH, PU3NIECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEI;

o pemiate pacdy€THBIC 3amaud B 2—3 JIEHCTBHUSA, WCIONB3Yysd 3aKOHBI W (OPMYIIBI,
CBs3bIBAKONIME (M3MUECKHUE BEIMYMHBI: HA OCHOBE aHalIW3a YCJIOBHS 3a/ladydl 3aluChIBATh
KpaTKOE€ YCIIOBHUE, BBIABIISITH HEJOCTATOK JAHHBIX JJIs PELICHUs 3aJadyM, BEIOMPATh 3aKOHBI U
dbopMyIbl, HEOOXOAUMBIE 7S €€ pelIeHHs], MPOBOIUTh PACYEThl U CPABHHUBATH MOJTYyYEHHOE
3HaYeHHe (PU3NUECKON BETMUMHBI C U3BECTHBIMH JaHHBIMU;

o pacrno3HaBaTh MPOOJIEMbI, KOTOPHIE MOKHO PEIIUTH MPU MOMOIIN (PU3UYECKUX METOJIOB,
WCIIONIB3Ysl OINMMCAHUE WCCIICIOBAHMS, BBIJICISATH IMPOBEPSEMOE MPEIANOJIOKEHUE, OIEHUBATH
MPaBUIILHOCTH MOPSIKA MPOBEIACHUS UCCIEAOBaHUS, I€JIaTh BHIBOIBI,

o MIPOBOAMTD OMBITHI IO HAOIIOACHUIO (PU3UUECKUX SBICHUN WK (PU3NYECKHX CBOICTB Tel
(KanmwWIISIpHBIC  SBJICHHSI, 3aBHUCHMOCTH JIaBIICHHS BO3JyXa OT €ro o0B&Mma, TeMIieparypsl,
CKOPOCTH TMpoIlecca OCTHIBAaHUS M HarpeBaHUs MPH M3IYYEHUU OT I[BETa H3JIydarolen
(morsoraroreil) MOBEPXHOCTH, CKOPOCTh HMCHAPCHUSA BOJBI OT TEMIICPATYpPhl JKHIKOCTH H
IJI0MA U €€ MOBEPXHOCTH, DJICKTPHU3AIUsA TEJI W B3aUMOJICUCTBHUE DJICKTPUUYCCKUX 3apsOB,
B3aUMOJICCTBUE TIOCTOSIHHBIX MAarHUTOB, BU3YyaJH3allMsl MArHUTHBIX TIOJIEW IMOCTOSHHBIX
MarHuToB, JEWCTBUS MAarHUTHOTO MOJIA HA MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHUTA,
CBOMCTBA  OSJIEKTPOABUTATENS  MOCTOSIHHOIO  TOKa):  (OpPMYyIHMpOBaTh  IpOBEpsieMbIe
MPEANONIOXKEHHS, COOMPaTh YCTAaHOBKY W3 MPEIJI0KEHHOTO0 O0OpYIOBAaHMS, OMHUCHIBATH XOJ
OmbITa U (POPMYITUPOBATH BHIBOJIBI;

. BBIMIOJIHATh TPSAMbIE M3MEPEHUs TeMIEepaTypbl, OTHOCUTEIBHON BIIA)KHOCTH BO3/yXa,
CUJIBI TOKQ, HAMPSDKEHUS C MCIOJb30BAaHUEM aHAJIOTOBBIX MPUOOPOB M JTATYUKOB (PU3HMUECKUX
BEJIMYMH, CPAaBHUBATH PE3yIbTaThl U3MEPEHHH ¢ yUETOM 3a/IaHHOM a0COMIOTHOM MOTPEIIHOCTH;
. MPOBOANTh MCCIENOBAHUE 3aBUCHMOCTH OJHOU (DM3MUECKON BEIMYMHBI OT JIPYroil ¢
UCIIONIb30BAaHUEM TIPSIMBIX HM3MEPEHUN (3aBUCUMOCTH COMPOTHBICHHS MPOBOJHUKA OT €ro
JUTMHBI, TUIOLIAJAH MTONEPEUYHOT0 CEUEHHS U YJIEIbHOTO CONPOTHUBIICHHS BEIIECTBA MTPOBOIHUKA,
CHJIBI TOKa, WAYIIETO 4Yepe3 MPOBOJHHUK, OT HANPSHKEHUS Ha MPOBOJHHUKE, HCCIEIOBAHHUE
MOCNIEZ0OBATENbHOIO M MapajyIeIbHOTO  COEAWHEHMH  IPOBOJHMKOB):  IUIAHUPOBATH
HCCIIeIOBaHNE, COOMPATh YCTAHOBKY U BBINOJHSITH U3MEPEHUSs, CIeAYs MPEIIOKEHHOMY IIaHy,
dbukcupoBaTh pe3yNnbTaThl MOJTYYEHHON 3aBUCHMOCTH B BHJAE TaOmuIl U TpaduKOB, AeNaTh
BBIBOJIBI 11O pe3yJIbTaTaM UCCIIEIOBAHUS;

. MPOBOJIUTh KOCBEHHBIC HU3MEpPEHUs] (Pu3nyeckux BenWUMH (yaeiabHas TEIIOEMKOCTh
BEIIECTBA, COINPOTUBIEHUE IMPOBOAHMKA, pPadOTa M MOIIHOCTh JJIEKTPUYECKOIO TOKA):
MJIAHUPOBATh U3MEPEHHsI, COOUPATh IKCIEPUMEHTAIBHYIO YCTAHOBKY, CIEAYs MPEII0KEHHON
WHCTPYKIUH, U BBIUUCIISATH 3HAUEHHUE BEJINYUHBI;

o coONMOaTh TpaBWiIa TEXHUKUM O€30MacHOCTH Tpu pabore ¢  J1abopaTOpHBIM
o0opynoBaHueM;
. XapaKTepu30BaTh NPUHILIHUIIBI AEWCTBUS U3YYEHHBIX TPUOOPOB U TEXHUUYECKUX YCTPOHCTB

C OHOpOfI Ha WX OIIMCaHUA (B TOM YHCJIC. CUCTCMaA OTOIUICHUA OOMOB, TUTI'POMETP, IApOBasd



TypOMHA, aMIIepMETp, BOJIBTMETP, CYETUMK DJICKTPHUYECKON DHEPTHH, SJIEKTPOOCBETUTEIHHbIC
npuOOpBl, HarpeBaTeIbHBIE AJIEKTPOIPHOOPH (MPUMEPHI), AIEKTPHUUECKUE MPEIOXPAHUTEIH,
AIIEKTPOMArHUT, 3JICKTPOJBUTATENb TOCTOSHHOTO TOKa), WCHOJIB3ys 3HAHHS O CBOMCTBax
du3nYecKux SABICHUI 1 HE0OX0AUMBIE (HPU3NIECKUE 3aKOHOMEPHOCTH;

o pacmo3HaBaTh MNPOCThIE TEXHUYECKHE YCTPOWCTBA W HM3MEPHUTENBHBIC IMPUOOPHI IO
CXeMaM M CXEMaTW4YHbIM pHCYHKaM (KUAKOCTHBIH TEPMOMETp, TEPMOC, ICHUXPOMETD,
TUTPOMETP, JBUTATENb BHYTPEHHEIO CTOpPAHMs, AJIEKTPOCKOI, PEOCTaT), COCTABISATH CXEMBI
AIIEKTPUUYECKUX IIeTel C IOCIEAOBATENbHBIM M IapajUIeTIbHBIM COCIMHEHHEM 3JIEMEHTOB,
pasnuyasi ycJIOBHbIE 0003HAUCHHUS 3JIEMEHTOB JIEKTPUYECKUX IIeTIei;

o OPUBOIUTE HpUMEpHl  (HaXOAWTh HMHGOPMAIMIO O TPUMEpax) MPaKTHIECKOrO
UCTIONIb30BaHUs (PU3MUCCKUX 3HAHWU B TIOBCETHEBHOM JKMU3HM ISl o0ecrieueHus 0e301macHOCTH
npu oOpameHun ¢ npudopaMu M TEXHUYECKUMH YCTPOMCTBAMM, COXPAHEHHsS 3/10pOBbS U
COOJIIOIEHHSI HOPM IKOJIOTMYECKOTO IIOBEICHHS B OKPYXKaIOIIEH Cpene;

o OCYIIECTBIATH MOUCK MH(pOpMaIK (HU3NIECKOTO coaepkanusi B MIHTepHeTe, Ha OCHOBE
UMCIOIMXCA 3HAaHUM W TyTEM CPaBHEHHUS JONOJHHUTENBHBIX HCTOYHUKOB BBIACISATH
UHPOPMALINIO, KOTOPAst SBJISETCS MPOTUBOPEUNBON MIIH MOXKET OBITH HETOCTOBEPHOM;

o UCIIOJIB30BATh TP BBINOJHEHUH YYEOHBIX 33aJaHUil HAayYHO--IOMYJISIPHYIO JUTEPATyPY
(U3MYECKOTO COJEpIKaHMs, CIPAaBOYHBIE MaTepHaibl, pecypchl ceTd VIHTepHeT, BiIaneTh
npuéMaMi KOHCIIEKTUPOBAaHUS TEKCTa, MpeoOpa3oBaHMss MHPOPMAIMM U3 OJHOH 3HAKOBOH
CHCTEMBI B IPYTYIO;

o co3llaBaTh COOCTBEHHBIE THMCHMEHHBIE M KpaTKHWE YCTHBIE COOOIIEHUs, 0000mas
UH(POPMALINIO U3 HECKOJIBKAX UCTOYHUKOB (DU3MUYECKOTO COACPIKAaHUs, B TOM YHCIIE ITYOJIUIHO
NPEICTaBIATh PE3yIbTaThl MPOSKTHOW WIIM HCCIENOBATEIbCKONW AEATENBHOCTH, HPU 3ITOM
IPaMOTHO HCHOJIB30BaTh M3y4YCHHBIH MOHSATUHHBIA ammapar Kypca (HU3UKH, COINpPOBOXKIATH
BBICTYIUICHHE TIPE3CHTAINEH;

o NpHU  BBINIOJHEHUH YYeOHBIX TIPOCKTOB W HCCIENOBAaHHWNA (DU3MUECKUX MPOIECCOB
pacrpenensaTb 0053aHHOCTH B IPYIINE B COOTBETCTBUHM C TIOCTABJICHHBIMH 3a/1a4aMu, CIeIUTh 3a
BBINTOJIHEHUEM TUIaHa JCWCTBUH W KOPPEKTUPOBATh €ro, aJeKBaTHO OIIEHWBATh COOCTBEHHBIH
BKJIQJI B JICATEIILHOCTh TPYIIIBI, BHICTPAUBATh KOMMYHHUKATHBHOE B3aMMOJCHCTBHUE, MPOSBIISSI
TOTOBHOCTb pa3peliath KOH(PIUKTHI.

K xoHuy oOyueHuss B 9 Kiacce IpeIMETHble pe3ylbTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIINXCS YMEHU:

o UCTIOJNB30BaTh TOHATHSA: CHCTEMa OTCYETa, MaTepUaNbHAas TOYKA, TPACKTOPHS,
OTHOCHUTEJIEHOCTh MEXaHHUYECKOTO JIBIKEHHS, Aedopmanus (ynpyras, miacTudeckas), TpeHue,
IICHTPOCTPEMHUTEIBHOE YCKOPEHUE, HEBECOMOCTh U INEPErpy3KH, IEHTP TSKECTH, aOCOIIOTHO
TBEPJIOE TEJO, LIEHTP TSHKECTH TBEPAOIrO Tejla, paBHOBECHE, MEXaHUYECKUEe KoJeOaHus u
BOJIHBI, 3BYK, MH(pa3ByK M  yJIbTPa3ByK, JJIEKTPOMAarHUTHbIE  BOJIHBI,  IlKaja
AIIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh M AaTbHO30PKOCTH, CIEKTPHI HCITYCKAHUS H
MIOTJIOIEH S, anb(da-, 6eTa- ¥ raMMa-u3Ty9eHUs], U30TOIIBI, SIePHAs YHEPTETHKA;

o pa3nuyath SIBIEHUS (paBHOMEPHOE M HEPaBHOMEPHOE MPSMOJIMHEHHOE BH)KEHUE,
PAaBHOYCKOPEHHOE TPSAMOJMHEHHOE JBIKEHHE, CBOOOJHOE TAaJeHHE TeJl, PaBHOMEPHOE
JBIDKEHUE TI0 OKPYXHOCTH, B3aUMOJCWCTBUE Tell, PEaKTUBHOE JBHXEHME, KoiebaTeabHOoe
JBIDKEHUE (3aTyXalollMe W BBIHYXJIEHHBbIE KoOJeOaHUs), pe30HAHC, BOJHOBOE JBHKEHHE,
OTpaXEHHE 3BYyKa, IMPSIMOJIMHEHHOE pPACIpPOCTpAaHEHHE, OTPAKCHHE M IPEIOMIICHHE CBETa,
IIOJTHOE BHYTPEHHEE OTPAXCHHE CBETa, PA3JIOKEHHE OeIoro CBETa B CHEKTP M CIOKEHHE
CHEKTPAIbHBIX IIBETOB, IMCIIEPCUSl CBETA, €CTECTBEHHAs PAJAMOAKTHBHOCTb, BO3HHUKHOBEHHE



JMHEHYaTOro CIEKTpa W3JIydyeHHs) MO0 OINUCAHHUI0O MX XapaKTepHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SBICHUE;

o pacro3HaBaTh HPOSBICHUE M3YYEHHBIX (PU3NUECKUX SBICHUN B OKpYKalolleM Mupe (B
TOM 4Hcie (U3UYECKHE SIBJICHHS B NPUPOJE: MPHIUBBI W OTJIMBBI, JBH)KCHUE IIJIAHET
ConHEYHOM CHCTEMBI, PEAaKTHBHOE [BIKCHHE >KMBBIX OpPIaHM3MOB, BOCIPHUSTHE 3BYKOB
JKUBOTHBIMH, 3€MIICTPSICEHHE, CEMCMUYECKUE BOJHBI, IIyHAMH, 5XO, LIBETAa TEJI, ONTUYECKHUE
SBJICHUA B TMpUPOZAE, OHMOIOTHYECKOE JIEHCTBHE BUAMMOTO, YyIbTPAapHUOIETOBOIO U
PEHTTCHOBCKOTO H3JIyY€HHH, €CTECTBEHHBIH pPaJHOAKTUBHBIA (OH, KOCMHUYECKHE JIyuH,
paZOaKTUBHOE M3JIy4E€HUE IPUPOJHBIX MUHEPAJIOB, IEHCTBUE PAJUOAKTUBHBIX M3JIy4€HUN Ha
OpraHu3M YeJIOBEeKa), NMPU 3TOM IEPEBOAMUTH NMPAKTHUECKYIO 3a7ady B Y4e€OHYIO, BBIIEISTH
CYIIIECTBEHHBIC CBOMCTBA (MIPU3HAKH) (PU3HUECKUX SBICHU;

. OIMCHIBATh M3YYECHHBIC CBOWCTBA TN M (PU3MUECKUE SBICHUSA, HCIIONB3Ys (hr3mueckue
BEJIMYMHBI (CpedHssi W MIHOBEHHass CKOPOCTb Tejda IPU HEPABHOMEPHOM JBUKECHHH,
YCKOpEHUE, MepeMElIeHHe, yTh, YIJIoBas CKOPOCTb, CHja TPEHUsS, CHJIA YIPYTOCTH, CHJa
TSOKECTH, YCKOpEHHE CBOOOJHOIO NaJeHus, BeC Tela, UMIYJIbC Tela, HMIYJIbC CHJIbI,
MeXaHu4eckass paboTa M MOUIHOCTb, IOTCHLUMalbHas OSHEPrus Teja, IOJHATOrO Haj
MOBEPXHOCTHIO 3€MJIM, IOTEHLUAIbHASI YHEPIHUsl CXKATON IPYKUHBI, KHHETHUYECKAs DHEPIHUs,
[OJIHAs. MEXAHWYECKash PHEeprusi, MepuoJ M 4YacToTa KojeOaHuM, JJIMHA BOJHBI, TPOMKOCTH
3ByKa M BBICOTa TOHA, CKOPOCTh CBETa, IOKAa3aTelb MPEJIOMIICHHsS Cpelibl), MPU OMHMCAHUU
IPaBUIBHO TPAKTOBATh (PU3UUECKUIN CMBICI UCIIOJIBb3YEMbIX BEJIMUNH, 0003HAUEHUS U €JUHULIBI
(GU3NIEeCKUX BEITMYWH, HAXOAUTH (POPMYIIBI, CBSA3BIBAIOIINE JaHHYIO (DU3MYECKYIO BEIUYHHY C
JPYTMMU BETUYMHAMU, CTPOUTH IPaQUKU U3yUYEHHBIX 3aBUCUMOCTEN (DPU3HMUECKUX BEIUYUH;

o XapaKTepu30BaTh CBOMCTBA Tel, (pu3MyecKUe SBIEHUS U MPOLECCH, UCMONb3Yys 3aKOH
COXpaHEHUs SHEPTUHU, 3aKOH BCEMHUPHOTIO TIATOTEHUS, NPUHLUI CYNEPHO3UINHU CHUJI, TPUHIIUII
OTHOCUTENIBHOCTH ['anmuies, 3akoHbl HplOTOHA, 3aKOH COXpaHEHHsS MMIIYJIbCA, 3aKOHBI
OTpaXCHMsI M IPEJOMJICHUS CBETA, 3aKOHBI COXPAHEHHs 3apsiIOBOT0 U MAacCOBOIO UHUCEN NpU
AJIEPHBIX PEAKIMX, NP 3TOM JaBaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA U 3aIllUCHIBATh €ro
MaTeMaTUYeCKOE BbIPAKEHUE;

o OOBSICHATH (PU3NYECKHE MPOLIECCH M CBOMCTBA TEJI, B TOM YUCIIE U B KOHTEKCTE CUTYaIHH
IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH IPUUNHHO--CIEICTBEHHBIE CBSI3U, CTPOUTD
00BsICHEHHE U3 2—3 JOrMYEeCKHX ILIaroB C OMOpOH Ha 2—3 M3Yy4EeHHBIX CBOWCTBA (PM3NYECKHX
SBJICHUH, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

. pemars pacu€THble 3a/1a4M (ONMUPAIOIIMECS HA CUCTEMY M3 2—3 ypaBHEHUM), UCIONb3Ys
3aKOHBI M (OPMYJIbl, CBSI3bIBatOIIME (PU3MUECKHE BEIMYMHBI: HA OCHOBE aHallM3a YCIIOBUS
3a/la4yl 3alMChIBaTh KPAaTKOE YCJIOBHE, BBIABIATH HENOCTAIOIIME WJIM H30BITOUHBIE JaHHBIE,
BBIOMPATh 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE JUISl pEIIeHHs], TPOBONUTh PACUETHI U OLIEHUBATh
PEATMCTUYHOCTD MOJYYEHHOTO 3HaUCHHsI (PU3MUECKON BEIMUHHBI,

. pacro3HaBaTh IpoOJIeMbl, KOTOPbIE MOXHO PEIIUTh MPU MOMOIIH (PU3MYECKUX METOJIOB,
UCIIOJIb3YSl ONMCAHME HCCIEIOBAHUS, BBIIEISATH IPOBEPSIEMOE IMPEANOIOKEHUE, OLIEHNUBATH
MPAaBWIBHOCTbh TOPSJIKA IMPOBEAEHUS HCCIEAO0BaHUsA, JeNaTh BBIBOJbI, HHTEPIPETUPOBATH
pe3yNbTaThl HA0JI0IEHUH U OIBITOB;

. MIPOBOJIUTH OMBITHI [0 HAOIIOJCHUIO (PU3MUECKUX SBJICHUH UM (PU3HMUECKUX CBOMCTB Tel
(u3yueHue BTOporo 3akoHa Hpl0TOHa, 3aKOHAa COXpaHEHUS SHEPruH, 3aBHCHUMOCThH IEpHOJa
KOJIEOAHUH MPYKMHHOTO MasiTHUKA OT MACChl Ipy3a M KECTKOCTU MPY>KUHBI U HE3aBUCHUMOCTD
OT aMIUIMTYJbl MalbIX KojeOaHWH, MPSIMOJIMHEHHOE pacHpOCTpaHEHUE CBETa, Pa3jioKeHUe
0enoro cBeTa B CHEKTP, U3yYEHHE CBOWCTB H300pa)kK€HUS B IUJIOCKOM 3€pKajie M CBOWCTB



M300pakeHHUsT TIpeaMeTa B coOuparonied JuH3e, HaOMIOJCHHWE CIUIONIHBIX M JIMHEHYaThIX
CIEKTPOB M3JIYYEHHUS): CAMOCTOSATENBHO COOMpaTh YCTAHOBKY M3 H30BITOUHOrOo Habopa
000pyI0BaHUsI, OMUCHIBATH XOJI OTBITA M €T0 PE3YJIbTAThI, (HOPMYIUPOBATH BHIBOJIBI;

o MPOBOAUTHh MPU HEOOXOAMMOCTH CEpHUI0 MPSMBIX H3MEPEHHI, OIMpeleliss cpenHee
3HaYeHWEe U3MepsieMOM  BenU4MHBI  ((POKYCHOE paccTosHHE coOuparouieil  JIMH3bI),
000CHOBBIBATH BBIOOP CIIOCO0a U3MEPEHHSI (M3MEPHUTEIBHOTO MpHOOpa);

o MPOBOJNTh HCCIICJIOBAHHE 3aBHUCUMOCTEH (U3MUYECKUX BEIUYMH C HCIOJIb30BaHUEM
IOPSIMBIX M3MEpPEHUH (3aBUCHUMOCTH IMYTH OT BPEMEHU IPHU PAaBHOYCKOPEHHOM JBUXKEHHH 0e3
HAYaJILHOW CKOPOCTH, TepHoja KojeOaHWi MaTeMaTHYecKOro MasTHUKA OT JJIUHBI HUTH,
3aBUCHMOCTH yIJIa OTPAKEHUS CBETA OT yIJia MaJICHUs U yriia IPeIOMIICHUS OT YIJia MaCHHUS):
IUTAHUPOBATh MCCIIEAOBAaHUE, CAMOCTOSITENIbHO COOMPATh YCTAaHOBKY, (PUKCUPOBAThH Pe3yabTaThl
MOJIyYEHHOM 3aBUCUMOCTH (PU3MYECKHX BEJIUYUH B BUJE TAOJUIl U rpaduKOB, AeNaTh BHIBOABI
10 pe3yJbTaTaM UCCIIC0BaHUS;

o MPOBOANTh KOCBEHHBIC U3MEpPEHHS (PU3UYECKHX BENMYUH (CpPEemHss CKOPOCTh U
YCKOpEHUE Tella MpPH PaBHOYCKOPECHHOM JBUKCHHH, YCKOPEHHE CBOOOIHOTO IMaJCHUS,
HKECTKOCTD MPYKUHBI, KOADDHUIIMESHT TPEHHSI CKOJBKCHHSI, MEXaHUYeCKasi padoTa U MOIIIHOCTD,
4acToTa U MepuoJ KojaebaHui MaTeMaTHYeCKOro U MPYKMHHOTO MAasTHUKOB, ONTHYECKas CUiia
coOuparomied  JHMH3bL, PAAUOAKTUBHBIA  (OH): IJIAHUPOBATH H3MEPEHHUsA, COOUpPAThH
IKCIIEPUMCHTAJIBHYIO YCTAaHOBKY U  BBINIOJNHATH H3MEPEHUS, CICIysS NPEIIOKCHHOU
WHCTPYKIIUH, BBIYUCIIATH 3HAUYCHUE BEIIMUMHBI U aHAIM3UPOBATH IMOJYYCHHBIC PE3YJIbTATHI C
Y4ETOM 3aJaHHOM NOTPELIHOCTA U3MEPEHUI;

o coOnrofaTh TNpaBWia TEXHUKH O€30macHOCTH IMpu  paboTe ¢ 1abOpaToOpHBIM
o0opynoBaHueM;
o pa3nnyaTh OCHOBHBIE MPU3HAKK U3YYCHHBIX (PM3UUECKUX MOJETICH: MaTepuaibHas TOUKa,

a0CONIIOTHO TBEPAOE TEJNO, TOYCUHBIH MCTOYHHK CBETA, JIyd, TOHKAs JIMH3a, IJIAHETapHas
MOJIENTb aTOMa, HyKJIOHHAsI MOJIeNTb aTOMHOTO SI/Ipa;

. XapaKTepu30BaTh NPUHIIUIIBI AEWCTBUS U3YUYEHHBIX IPUOOPOB U TEXHUUYECKUX YCTPOHCTB
C OHOpOI\/JI Ha UX OIIMCAaHUA (B TOM YHCJIC! CIIMAOMCTP, AJATYUKU ITOJTOXKCHUA, PACCTOSAHUA U
YCKOpEHUs, pakeTa, dXOJOT, OYKH, IEPHCKOI, QoTroammapaT, ONTHYECKHUE CBETOBOJIBI,
CIEKTPOCKOI, T03UMETp, KaMepa BuibcoHa), MCHONB3ysl 3HaHHS O CBOWCTBAX (PU3NYECKUX
SBIIEHUH 1 HEOOXOAUMBbIe (PU3NYECKIe 3aKOHOMEPHOCTH;

° HCIIOJIB30BATh CXEMbBI M CXCMATHYHBIC PUCYHKHW H3YYCHHBIX TCXHHUYCCKUX YCTPOfICTB,
U3MEPUTENbHBIX TMPUOOPOB U TEXHOJOTUYECKUX TMPOLECCOB TMpPH pelIeHuH Yy4eOHO--
MPAKTUYECKHUX 33]1a4, ONTHYCCKUE CXEMBI JUIS IIOCTPOSHUS N300paKCHHI B TUNTIOCKOM 3epKalie U
cobuparoIie TMH3eE;

o MPUBOJUTL TMpUMEpbl (HaXoAWTh WHPOPMAIUIO O MPUMEpPax) MPAKTHIECKOTO
UCIIONIb30BaHUsl (U3NYECKUX 3HAHUHN B MOBCEIHEBHOM JKU3HM I oOecrieueHus: 6€30MacHOCTH
npu oOpalieHuu ¢ MpHOOpaMU M TEXHUYECKUMH YCTPOWCTBAMHU, COXPAHEHHs 30POBBS U
COOITIOJIEHVSI HOPM 3KOJIOTMYECKOTO TIOBEJICHUS B OKPYIKAIOIIEH cpejie;

. OCYIIECTBIATh MOMCK HHpopMauuu (Qusmdeckoro coaepxkanuss B HHrepHere,
CaMOCTOSITEIbHO  (DOpMYyNIHpysl TIOMCKOBBIM  3alpoc, HAXOAWTh TYTH  OMpPEACTICHUS
JIOCTOBEPHOCTH MOTYYCHHOW MHPOPMAIIMK Ha OCHOBE MMEIONITUXCSI 3HAHUH M IOTTOJTHUTEIbHBIX
HUCTOYHUKOB;

o WCIOJIb30BaTh MPH BBIMOIHEHUU Y4YEOHBIX 3a/laHUN HAyYHO--TIOMYJSIPHYIO JHTEpaTypy
(bU3MYECKOTO CcoAepX aHUs, CIPaBOYHBIE MaTepHalbl, pecypchl cetu WHTepHeT, BIaueTh



npuéMaMM KOHCHEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHUs HMHPOpPMALMM U3 OJHOW 3HAKOBOM
CHCTEMBI B APYTIYIO;

° co3gaBaThb COOCTBEHHBIE TUCHMEHHEIE U YCTHBIC C006H_I€HI/ISI Ha OCHOBC I/IH(i)OpMaI_II/II/I us3
HECKOJIbKUX HMCTOYHHKOB (PH3MUECKOTO COAEP)KaHUs, MYOJUYHO MPEACTABIATH PE3YIbTATHI
IPOEKTHONH WJIM HCCIENI0BATEIbCKOW JEATEIbHOCTH, IMPU 3TOM TIPAaMOTHO MCIIOJIb30BaTh
U3y4EHHbI MOHATUHHBIA ammapaT HM3y4aeMoro pasjena (U3MKA M COIPOBOXKIATh
BBICTYIUIEHHUE IIPE3CHTALMEN C YUETOM OCOOEHHOCTEN ayJUTOPUHU CBEPCTHUKOB.
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7 KJIACC
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Kourposbubie IIpakTHyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pa3zpnen 1. ®usuka u eé pojib B NO3HAHMH OKPY/KAKIIET0 MUpa
bu6mmorexka [IOK
11 o - 2
VISHIEA © Haylka O TpHpoae https://m.edsoo0.ru/7f416194
bubmuorexa [JOK
1.2 o 2 1
VISHHCCIHE BETITHHbL https://m.eds00.ru/7f416194
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' ¥ A https://m.edsoo0.ru/7f416194
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bu6mmoreka [IOK
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Hroro mo pazueny 28
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bu6 OK
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2.3 M 6 1 1.5
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2.4 C) 4
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KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM nudpoBbIe
Ne n/m P Konrpoubusie IIpakTuueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3zgen 1. Mexannueckue siBJICHUSA
11 MexaHHYeCKOE ABUKEHUE U CIIOCOOBI €ro 10 1 bu6mmorexa [IOK
' OITHCaHUs https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
12 B 5 20 1 3
SAMMOACHCTBHE TeX https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
13 3 10 3
AKOHET COXpAHCHILt https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 40
Pa3nen 2. Mexannudeckue Koj1e0aHUs U BOJHDI
bu6mmoreka [JOK
2.1 M o 7 3
CXATITICCIHE KOMCOaHIA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 M .3 8 1 3
CRAMIACCINC BOTHHL. IBYK https://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Pa3nen 3. DiekTpoMarHuTHOE MOJie U 3JIEKTPOMATHUTHBIE BOJHBI
31 DJIEKTPOMArHuTHOE MOJE U 6 9 bubnuorexa [JOK
' 3JIEKTPOMATHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 6

Pa3gen 4. CBeToBbI€ ABJICHUSA



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

bubmuorexa [JOK

4.1 2
3aKOHLL pAcHpOCTPAHCHHS CBCTa 6 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
4.2
JIMH3BI U ONTUYECKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznoxxenue 6eoro cBeta B CIIEKTP 3 2 https://m.edsoo.ru/7f41ada6
Hroro no pazgeny 15
Pa3gen 5. KBaHTOBLIE IBJICHUSA
bu6mmoreka [IOK
1 nu 4 1
5 CITyCKaHHE U TIOTJIONIEHHE CBETa aTOMOM https://m.edsoo.ru/7f41a4a6
5.2 CTpoeHue aTOMHOTO siapa 6 1 bubmorexa LIOK
' P P https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
5.3 A 7 1
FICPHBIC peakiiit https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nes 6. [loBTopuTe1bHO-00001IaK0IIM I MOAYJIb
6.1 [ToBTOpenue n 0600IIEHNE COlEPIKAHUS 9 5 bubnuoreka [IOK
' Kypca Gpu3uku 3a 7-9 Kiacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



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

IHOYPOYHOE IINTAHUPOBAHHUE

7 KJIACC
KosnuecTBo yacoB
DJIEeKTPOHHbIE
OobopynoBanue mappoBEIe
Nen/m  Tema ypoka Kourpoabubie IIpakxr. «Touka Pocta»
P Bcero P p ’ o0pa3oBaTejbHbIE
padoTsbI padoThbI KOMILJIEKTBI pecypehI
o0opynoBaHus
o1o.
1 ®u3uka — HaykKa O pUpoE. 1
SIBneHust npupoabl
2 dusnyecKkue SBICHUS 1
3 ®uU3NYECKUE BEIMYNHBI U UX 1 Hudposas
U3MepeHue naboparopus
Releon ¢ gaTunkom
TEeMIEPaTyphI.
Paznuunbie
HU3MEPUTEIIbHbBIE
Ypok-uccnenosanue "M3mepenue npuOOpBI, IS
b
4 TEeMITepaTypbl IPU TTOMOIITI 1 1 e ——
XKHUJKOCTHOTO TEPMOMETpA U elenns
"
TYMKA TEMIIEPaTyPhl
s a TeMItepatyp MU3MEPUTENIBHOTO
npubopa.
MeH3ypka, CTakaH ¢
BOJIOM,
MeH3ypka, CTakaH ¢
Metoabl HAy4YHOTO MTO3HAHMUSL. BOJIOM, pa3InyHbIe Bubniorexa [TOK
5 Onuncanve PU3NYECKUX SABJICHUM C 1 TBEpP/bIC TENA
¢ N P . https://m.edsoo.ru/ff09f72a
MOMOIIIbIO MOJIeNeN HEMPaBUIBLHOM
bopMbI
Ypoxk-uccnenoanue "l[IpoBepka
TUIIOTE3bI: JAILHOCTh MOJIETA
6 apuka, mymeHHOro 1 1
TOPU30HTAIILHO, TEM OOJIBIIE, YeM
OoJipIIIe BhICOTA ITycKa"



https://m.edsoo.ru/ff09f72a

Crtpoenue BemecTBa. OMbITHI,

bu6mmoreka [IOK
! AOXASHIBATOIIHE ANCKPETHOC https://m.edsoo.ru/ff09fe0a
CTpOCHHE BeleCTBa
8 JIBM>KeHHE YacTHUIl BEIIecTBa bubmorexa LHOK
https://m.edsoo.ru/ff0a013e
VYpok-uccnenoanue «OnbITHI 11O
9 HaOJIFOAEHUIO TEIJIOBOrO
pacIIUpEeHHUs Ta30B)»
10 ArperatHble COCTOSIHHSI BEILIECTBA
Oco0eHHOCTH arperaTHbIX
11 cocTostHU# BoJibl. OO00IICHHE TIO bubnuorexa [JOK
pazneny «IlepBoHayaabHbBIC https://m.edsoo.ru/ff0a0378
CBEJICHHS O CTPOCHHH BEIICCTBAY
MexaHuueckoe TBUKEHHE. O6opynoBanue Bubmorexa LIOK
12 igf;((;l\l/[;;;Hoe Y HCPABHOMEPHOE ;;{g;il:;cm»' https://m.edsoo.ru/ff0a05c6
13 Cxopoctb. Enunuiier ckopoctu nabopatopi bubmorexa LHOK
' Releon ¢ natunkom https://m.edsoo.ru/ff0a079c
YCKOpeHHA Bubnuoteka 1JOK
14 Pacyer myTu 1 BpeMeHH BHKEHUS (axcemepomertp). https://m.edsoo.ru/ff0a0ae4
Tenexka ¢ o '
KareJbHUIIEH.
Kommnexkt Ne5
o0opynoBaHus
OI'D-naboparopus.
15 HNuepuus. Macca — mepa Tenexxa, bubmuorexa [JOK
UHEPTHOCTH Tell HAKITOHHAS https://m.edsoo.ru/ff0a0c10
MJIOCKOCTB, TECOK.
Kommekt Nel
obopynoBaHus
OI'D-naboparopus.
[TnoTHOCTH BenecTBa. Pacuer
16 Macchl ¥ 00beMa Tefa 1Mo ero bubmmorexa [IOK

INIOTHOCTHU

https://m.edsoo.ru/ff0a0fee



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee

JlaGopaTopHas paboTta

17 «Ornpenenenue MIOTHOCTH
TBEPJIOTO TEIa»

18 Permrenue 3agad mo reme bu6mmoreka [IOK
"[TnoTHOCTH BemiecTBa" https://m.edsoo.ru/ff0al123c
Cuna xak XxapakTepuCTHKa

19 B3auMoaencreug teir. Criia
ynpyrocti. 3akoH ['yka
Jlaboparopuas padota «3yueHue
3aBUCUMOCTH PACTSDKCHUS

20
(medopmanun) MpyKUHBI OT
MIPUIIOKEHHOMN CHITBD»

21 SIBnenune Tarorenus. Cuia
TSDKECTHU

22| waconi ress, Bonrera. Pememac Kowmnoxr ez | DOmoTexa LIOK

e ‘ " - https://m.edsoo.ru/ff0al778
3aga4 1o tTeme "Cuia TsHKeCTH 000opynoBaHUs
OI'D-nmabopaTopwsi.
23 e e PP Buomorexa LIOK
' https://m.edsoo.ru/ff0a1502
XapaKTePUCTHUKH TIIAHET
bu6nmoreka [JOK

24 Msmepenne cuit. Jlusamomerp https://m.edsoo.ru/ff0al8cc

bu6mmoreka [IOK

25 Bec rena. Hesecomocts https://m.edsoo.ru/ff0al778

26 | manpeanemm no oxof npsof Bumoterca LIOK

o ' https://m.edsoo.ru/ff0ala70
PaBHOpeCTBYIOIAS CHIT

7 Pemrenue 3agad mo reMme
"PaBHonelicTByrOMmIas cu”

o8 Cuna TpeHus u e€ Bubl. TpeHue B bubnmoreka [JOK
NPUPOJIC U TEXHHUKE https://m.edsoo.ru/ff0alb9c
JlabopaTtopHas paborta «3ydeHue Hudposas Bubmorexa [IOK

29 3aBUCHUMOCTH CHJIbI TPEHUS nabopaTopus

CKOJIBXXCHHA OT CHUJIbI JaBJICHUA U

Releon ¢ gaTunkom

https://m.edsoo.ru/ff0alcc8



https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8

30

XapakTepa CONPUKACAFOIIUXCS
IMOBEPXHOCTEMN».

JlaGopaTopHas pabora
«[lony4yenue TENIOTHI IPU TPEHUU
U yape»

Pewrenue 3amau Ha onpeneneHue
PaBHOJECHCTBYIOLIEN CUIIBI

TEMIEPATYPHI.

31

32

33

34

35

36

37

Pemenune 3amad mo Temam: «Bec
tenay, «I'paduyeckoe
n300paxkeHue cuim, «CHIb,
«PaBHOCHCTBYIOIAS CHIT»

KontponbHas paboTa mo TeMam:
«MexaHndeckoe TBUKECHHEY,
«Macca, IIIOTHOCTBY, «Bec Temay,
«['paduueckoe nzodpaxeHmne
cr, «Cuiabl»

Hasnenune. CriocoObl yMEHbILIEHUS
Y YBEJIMYECHHUS JaBJICHUS

JlaBiieHue ra3a. 3aBUCUMOCTD
JIaBJIEHUS Ta3a oT 00bEMa,
TEeMIIEePaTyphl

[Iepenaua naBiieHUs TBEPABIMU
TeJIaMH, KUJIKOCTSIMHI U Ta3aMH.
3akon ITackans

I[aBJICHI/IC B XXUJKOCTH H T'a3c,
BBI3BAHHOC HeﬁCTBHeM CHIJIbI
TAXKCCTHU

Pemrenue 3agad mo reMme
«JlaBIIeHUE B JKUJIKOCTH H Ta3e.
3axoHd [Tackaxs»

JemoHCTpanms:
BO3JIYIIHBIA IAPUK
101 KOJIOKOJIOM
BO3YILITHOTO Hacoca
[Tap ITackas.
Hudposas
nabopaTopus
Releon ¢ gatynkom
JIaBJICHHUS.
[IpakTnueckas
paborta «3aKoH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0alde0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a20a6

bubmuorexa [JOK
https://m.edsoo.ru/ff0a2376

bubmuorexa [JOK
https://m.edsoo.ru/ff0a25b0

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a2718

bubnmnoreka [JOK
https://m.edsoo.ru/ff0a2826



https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826

[Tackans.
Ornpenenenue
JTABJICHUS
KUIKOCTH

Coobmaromuecs
COCY/IbI Pa3INYHOMN

bu6mmoreka [IOK

38 Coobmaromuecs cocy et bopMmbL. https://m.edsoo.ru/ff0a2970
I'mapaBauueckuit
39 IM'uapaBnuueckuii mpecc Eggﬁﬁeﬁgfsnb bubmorexa [IOK
https://m.edsoo.ru/ff0a3136
JKAJIKOCTHOTO
Hacoca.
40 Manowmetpsl. [TopiineBoit
YKUJKOCTHBIN HacoC
a1 ATtMmocdepa 3eMu U IPUIUHBI €€ bubnnoreka [JOK
CYIIIECTBOBAHHUS https://m.edsoo.ru/ff0a2b5a
42 Bec Boznyxa. AtmocdepHoe [npui, nuneTka. bubnnoreka [JOK
JaBJICHHE https://m.edsoo.ru/ff0a2b5a
bapomerp-anepoun,
MaHOMET]
43 W3mepenue armochepHOro JKUJKOCTHBIH, bubnuoreka [IOK
nasnenus. OnbIT Toppruerm MaHOMET] https://m.edsoo.ru/ff0a2da8
METAJINYECKU I
44 f{:EJI/II(e:IP{IIT: ZTTBBi:zJo(;i?;I;I;O;SOBHeM Sa%q;ggiggm bubmmorexa [IOK
https://m.edsoo.ru/ff0a2fc4
Mopst Releon c
JaTYNKaMH
45 Bapometp-anepouns. Atmocdeproe arMoc(epHOro 1 bubnmuotexa [JOK
JIaBJICHHUE Ha Pa3IUYHBIX BHICOTAX OTHOCHUTEJIBHOI'O https://m.edsoo.ru/ff0a2fc4
JTABJICHUH.
16 Pemrenue 3agad mo reme "

AtMocdepHoe naBneHue"



https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4

47

48

JeiicTBuE )KUIKOCTH U Ta3a Ha
MOTPY>KEHHOE B HUX TEJIO.
ApxumenoBa cuia

JlaGopaTopHas pabora
«OrnpeseneHue BbITAIKUBAOLIEH
CHUJIBI, IEUCTBYIOIIECH Ha TEO,
MOTPY>KEHHOE B JKUJIKOCTbHY

49

Jlaboparopnas padoTa 1mo Teme
«HccrenoBanue 3aBHCUMOCTH
Beca Teja B BOJE OT 00bEéMa
MOTPY>KEHHOH B JKUKOCTh YaCTH
Tena»

50

o1

IInaBanue Texn

Jlaboparopras pabora
"KonctpyupoBanue apeomerpa
WJIM KOHCTPYUPOBAHUE JIOAKH U
OmpeeieHue eé
Tpy30MoabEMHOCTH"

52

53

54

55

Pemenue 3agau no remam:
«IInaBanue cynos.
Bo3znyxomnaBanue», «/laBnexnue
TBEPJbIX TEJ, JKUJIKOCTEU U Ta30B»

KonrtponbHas pabora no Teme
«/laBiieHne TBEpABIX TEN,
XKHUJKOCTEH U ra30B»

Mexanuueckasi pabora

Montgocts. EquHUIEI MOIITHOCTH

Komrmuiext Nel
o0opynoBaHus
OI'D-naboparopus.

JnHamomMmerp,
OpYCOK,
HaIpaBJIAIOIIAs.

Cexynaomep u
U3MepHUTEIbHAs
JICHTA I

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3276

bubmuoreka [JOK
https://m.edsoo.ru/ff0a33fc

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a3514

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a3a96

bubmuorexa [JOK
https://m.edsoo.ru/ff0a3654

bubmuorexa [JOK
https://m.edsoo.ru/ff0a3f82

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3f82



https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
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ornpezeNneHus
MOIIHOCTH,
pa3BUBaeMOM Mpu
X0Jp0¢€.

56

VYpok-uccinenoranue "Pacuér
MOIIHOCTH, Pa3BUBAEMOM MpH
noabeme 1o JiectHuie"

57

58

IIpocteie MexaHu3Mmbl. Peryar.
PaBHOBecue cuil Ha peryare

Pbruaru B TexHHKE, OBITY U
npupoze. Jlabopatopnas pabora
«HccrenoBanue ycloBHid
PaBHOBCCHUS pblyara»

0.5

59

Pemenue 3amay mo TemMe «Y CI0BUS
paBHOBECHSI pblUara

60

Koadduument moneznoro
NENCTBUS MEXAaHU3MA.
JlaboparopHnast pabota
«M3mepenne KI1/I HaknoHHOM
IIJIOCKOCTU»

0.5

61

62

63

Pemenue 3ama4d no treme "Pabora,
momHocTh, KITI"

MexaHuueckasi YHeprusl.
Kunetnueckas ¥ MOTeHIIHAIBHAS
SHEprus

3aK0H COXpaHEHHS] MEXaHUYeCKON
SHEPTUHU

Kommekt Ne6
000opyIoBaHUs
OI'D-naboparopusi.
Hoxuwnipl,
KyCauKH, ITUITYHUKH,
PBIUAXKHBIE BECHI,

MagTHuk
Makcsemnia

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a478e

bubmuoreka [JOK
https://m.edsoo.ru/ff0a48a6

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a4c48

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4252

bubnmoreka [JOK
https://m.edsoo.ru/ff0a4360

64

YPOK-3KCIIEPUMEHT IO TEME
"OKCIIepUMEHTaIbHOE
onpeereHue N3MEHEHUS
KHHETHYECKOHN U TTOTEHITHAITEHON
SHEPTUHU MPU CKATHIBAHUH TEJIA IO
HaAKJIOHHOM INIOCKOCTH"

65

KontponbHas paboTa mo teme



https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360

«PaboTa 1 MOIIHOCTh. DHEPTHUs»

66

67

68

PesepBHbIit ypok. Pabora ¢
TEKCTaMU 110 TeME
"MexaHnueckoe aBxenue"

PesepBHbIii ypok. Pabora ¢
TekcTamu 1o Teme "JlaBieHue
TBEPABIX TEJ, )KUIKOCTEH U ra3os’

1

PesepBHbIii ypok. Pabora ¢
TekcTaMH 1o TeMme "Padora.
MouHocTb. DHeprus"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

12

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4ee6

bubmuoreka [JOK
https://m.edsoo.ru/ff0a4ffe



https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

8 KVIACC

Kosmn4yecTBO 4acoB OobopynoBanue 35
Ne «Touka Pocray, AEKTPOHHEIC UHPPOBLIE
Tema ypoka Koutpoabuble  IIpakTuueckue o0pa3oBaTe/ibHbIE
n/n Bcero KOMILJIEKThI
padoThI padoThI oSopynoBanun pecypcbl
o1?.
OCHOBHbBIE TIOJIOKEHUS
1 MOJIEKYJIIPHO-KUHETUYECKON 1 bubnuoreka [IOK
TEOPUU M UX OIBITHBIC https://m.edso0.ru/ff0a5256
MOJITBEPKICHUS
5 Macca u pa3Mep aToMOB U 1
MOJIEKYJI
M Y TBEPIIOTO, JKUIKOTO U
3 ra:(ilggpamirl)"iocgémaingl ’ 1 bubmorexa LHOK
https://m.edsoo.ru/ff0a540e
BEIIECTBA
OOBbsicHeHHE CBOMCTB
TBEPAOTO, )KUJIKOTO U
4 razo00pa3HOro COCTOSTHUN 1
BEIIECTBA HA OCHOBE
ITOJIOKEHUN MOJIEKYJIIPHO-
KMHETUYECKOU TeOpun
5 Kpucrannuueckue n 1 bubnuoreka [IOK
amop(dHbIe Tena https://m.edsoo.ru/ff0a5800
Ma4HMBaHHE U
6 gaHI/IJ'IJ'IﬂpHOeCTB. 1 bubmorexa [IOK
https://m.edsoo.ru/ff0a5530
[ToBepXHOCTHOE HATSKEHUE
v TennoBoe pacimpeHue u 1 bubnuoreka [IOK
cKaTHE https://m.edsoo.ru/ff0a5a26
KommnekTt Ne7
Temmneparypa. CBs3b obopynosanust OI'3-
8 TEMITEpaTypPhl CO CKOPOCTHIO 1 nabopaTopus.
TEIUIOBOTO ABM)KEHUS YaCTHULL Ob6opynoBanue

«Touka poctay:



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26

BHyTpenusis sHeprusi.

uudpoBas
naboparopus Releon
C IaTYUKOM
TEMITEPATYPhI

9 CnocoObl U3MEHEHUS bubmorexa LIOK
N https://m.edsoo.ru/ff0a5c60
BHYTPEHHEH 2HEpruu
10 Buasl Tenonepenaun bubmorexa LIOK
https://m.edsoo.ru/ff0a6412
Ypoxk-koHpepeHuus
"[IpakTrueckoe
11 HCII0JIb30BaHUE TEIIIOBBIX bu6mmorexa [IOK
CBOICTB BEIIECTB U https://m.edsoo.ru/ff0a65c0
MaTEepPUaJIOB B IEJIAX
sHeprocoepekeHus "
12 KoanuecTBO TEMIOTHI. bu6mmoreka [JOK
VY nenbHas TEIIOEMKOCTh https://m.edso0.ru/ff0a6976
13 Ganmcn Temmootwen n Buamorexa LIOK
: https://m.edsoo.ru/ff0a7088
TEIJIOBOE PAaBHOBECHE
JlaGoparopHas paboTa
"1 BaHHE SIBIICHUS
14 Tel'f;gzgl(\)de?{a rfpn " Komriext No7 bubmmoreia LIOK
. - https://m.edsoo.ru/ff0a6a98
CMEIIUBAHUH XOJIOHOM H oGopymoarus OI'D-
ropsieii BoJbI" naboparopus.
Pacuer xoaudecTBa TETUIOTHI, O6opynoBanue
HEOOXOAMMOro JIJIs «Touka pocrtay:
15 HarpeBaHus Tella u uudpoBas
BBIJICIIIEMOTO UM TIPH nabopatopus Releon
OXJIAKICHUH C JaTYUKOM
'J'1a6opaT0pHa51 pabota } TeMIneparypel Butmiorexa LIOK
16 Onpenenenne yaenpbHOMU

TEMJIOEMKOCTH BelrecTna"

https://m.edsoo.ru/ff0abbb0



https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0

DHeprus ToMBa. Y ienbHas

bubmuorexa [JOK

17 TEIUIOTA CTOPAHHMSI https://m.edsoo.ru/ff0a7b5a
s | mmemen oo B 10K
) https://m.edsoo.ru/ff0a71d2
VY aenbHas TEIIOTA MJIABICHUS
Kommnekt Ne7
obopynoBanust OI'D-
nabopaTopus.
o | et Qoopomne - pyona 0K
" ’ https://m.edsoo.ru/ff0a72fe
TETUTOTHI TIJIABJICHUS JIb/1a nudposas
naboparopus Releon
C JaT4YHUKOM
TEMIEPATYPhI
20 [TapooGpa3zoBanue u bubnnoreka [JOK
KOHJIeHcalus. Mcnapenue https://m.edsoo.ru/ff0a740c
Kunenwe. Y neapHas Temnora
21 Egi(z)[zglz:f{?;fzt;;chocu bubmorexa HOK
https://m.edsoo.ru/ff0a786¢
TEMIIEPATYPHI KUTICHUS OT
aTMoc(hepHOTro JaBICHHUS
Kommext Ne7
obopynoBanus OI'D-
naboparopusi.
Bnaxnocts BO3ayXa. OGopyoBanue
JlaGopaTtopHnast pabota ] bubmuotexa [JOK
22 " . «Touka poctay: .
Onpenenenue OTHOY(':I/ITCJILHOI/I poBas https://m.edsoo.ru/ff0a7628
BADKHOCTH Bosiyxa naboparopus Releon
C JaTYUKOM
TEMIEPATYPhI
Pemenue 3anau Ha
23 oTpeiesIeHUE BIAKHOCTH

BO3/lyXa



https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628

24

25

26

27

28

29

[TpuHIMIBL PAOOTHI TETLIOBBIX
nsuraresneif. [lapoBas
TypOuHa. /[Burarens
BHYTPEHHETO CrOpaHus

KIIJI TenmoBoro aBurarers.
TensoBele ABUraTeIA U
3allIMTa OKPYKAKOIICH CpelIbl
3aKOH COXpaHEHHUs U
MIPEBpAILCHHS YPHEPTUH B
TEIJIOBBIX ITPOIIeccax

[ToaroroBka K KOHTPOJIBHOM
pabore no teme "TermnoBbie
aBieHus. MI3MeHenue
arperaTHbIX COCTOSIHUI
BerecTna"

KonTponbHas pabota o Teme
"TeruIoBbIE SIBIEHUS.
N3meneHue arperatHbIx
COCTOSIHUM BemiecTBa"

3HeKTpI/I3aHI/IH TCII. I[Ba poaa
OJICKTPHUYICCKUX 3apsA10B

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

bubmuorexa [JOK
https://m.edsoo.ru/ff0a83f2

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a86ae

30

31

Ypok-uccienoBanue
"OnexTpuzanus Tel
WHIYKIUEH U IIPU
CONPUKOCHOBEHUN"
BzaumopencTBue 3apssKeHHBIX
ten. 3akoH Kymona

bubnmoreka [JOK
https://m.edsoo.ru/ff0a87e4

32

DIIEKTPUYECKOE MOJIE.
Hanpsi>xeHHOCTB
3JIEKTPUYECKOTO TOJIA.
[IpuHnun cynepno3unun
SJIEKTPUYECKUX TOJIEH

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a8a0a

33

Hocurenu siekTprudeckux



https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a

3aps0B. DiIeMEHTapHBIN
3apsan. CTpoeHue atoma

HpOBOI[HI/IKI/I H JUDJICKTPUKH.

34 3aK0H COXpaHCHUS bubmorexa LIOK
P https://m.edsoo.ru/ff0agef6
ANEKTPUYECKOTO 3apsia
o | e BuGorera LOK
p https://m.edsoo.ru/ff0a90cc
INEKTPUUYECKUX 3apsI0B
DIIEKTPUUYECKUI TOK, YCIOBUS
36 €ro CyIeCTBOBAHHS. bubnuorexa [JOK
VICTOYHHKH 3JIEKTPHUECKOTO https://m.edsoo.ru/ff0a95a4
TOKa
37 JleicTBUSI SNIEKTPUUECKOTO bubnuorexa [JOK
TOKa https://m.edsoo.ru/ff0a96b2
Ypok-uccnenoBanue
"JlelicTBHE IEKTPUIECKOTO
38 1
I10JIs1 HA IPOBOJHUKU U KommuexT Ne3
JTUAJIEKTPUKA" obopynoBanusi OI'2-
39 DIIEKTPUUECKUI TOK B naboparopus. bubnunorexa [JOK
MeTajuIax, KHUIKOCTSIX M ra3ax Obopynosanue https://m.edsoo.ru/ff0a9838
40 DieKTprUecKas Ienb 1 eé «Towxa poctay:
COCTaBHBIE YaCTH Lu¢posas
naboparopus Releon ¢
Cuna toka. JlabopaTopHas
41 paora "VsMepenne 1 05 JlaTYMKaMU TOKa, bubnmuotexa [JOK
" : HaTPSKCHHUS. https://m.edsoo.ru/ff0a8bd6
peryJaupoBaHUE CUIIbI TOKa
DIIEKTPUYECKOE HAIIPSIKEHUE.
42 Bonbr™merp. JIabopaTopHast 05 bubnuoreka [IOK
pabota "M3mepenue u ' https://m.edsoo.ru/ff0a%e14
pEryJInpoBaHHUE HAPsHKEHUA "
ConpoTuBieHHE MTPOBOJHHKA. Bubmorexa [IOK
43 VY nenpHOE CONpPOTUBIICHNE

BEIIECTBA

https://m.edsoo.ru/ff0aa738



https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738

44

JlaboparopHas paboTa
"3aBUCUMOCTD
AIIEKTPUIECKOTO
COIIPOTHBIICHUS IPOBOIHUKA
OT €ro JJIMHBI, TIOMIAIN
MOTIEPEYHOTO CCUCHHUS U
Marepuana"

45

3aBUCUMOCTD CHUJIBI TOKA OT
HanpspkeHus. 3akoH Oma it
y4acTKa Ienu

46

47

48

JlaGopaTtopHast pabora
"NccneqoBanue 3aBUCUMOCTH
CHUJIBI TOKA, UYIIETO Yepe3
PE3UCTOP, OT COMPOTUBIICHUS
pe3ucTOpa U HANPSHKEHUS HA
pe3ucrope"

IlocnenoBaTenbHOE U
napauiCIibHOC COCANHCHUA
IMPOBOAHUKOB

JlaGopaTtopHnast pabota
"ITpoBepka npaBuiIa CI0KEHHUS
HaIPsOKEHUN TIPU
II0CJIE0BATENBHOM
COEIMHEHUH JIBYX PE3UCTOPOB"

49

50

JlaGopaTtopHnast pabota
"ITpoBepka nmpaBuiIa AJs1 CHIIbI
TOKa MpHU NapauieIbHOM
COEJIMHEHUH PE3UCTOPOB"

Pemenue 3amau Ha
npuMeHeHue 3akoHa Oma aJist
Pa3IMYHOTO COCTUHEHUS
MIPOBOTHUKOB

KommekT Ne3
obopynoBanus OI'D-
nabopaTopus.
O6opynoBanue
«Touka poctay:
nudposas
naboparopus Releon ¢
JTaTYNKAMH TOKa,
HaMpsHKCHUS.

bubmuorexa [JOK
https://m.edsoo.ru/ff0aa738

bu6mmoreka [IOK
https://m.edsoo.ru/ff0aad4a

bu6mmorexa [IOK
https://m.edsoo.ru/ff0aa04e

bu6nmoreka [JOK
https://m.edsoo.ru/ff0aaa58

bubnmoreka [JOK
https://m.edsoo.ru/ffOaadle

bu6mmorexa [IOK
https://m.edsoo.ru/ff0aaf8a

51

PaGora v MmoutHOCTH

bubmuorexa [JOK



https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a

52

AIIEKTPUIECKOTO TOKA. 3aKOH
[xoyns-Jlenna
JlaGopaTopHnas pabota
"Onpenenenne padboOTH U
MOIIIHOCTH AJEKTPUUYECKOTO
ToKa"

https://m.edsoo.ru/ff0ab124

bubmuoreka [JOK
https://m.edsoo.ru/ff0ab3e0

53

54

55

56

DIIEKTPUUYECKHE LIETTH U
HOTPEOUTENH IIEKTPUIECKON
sHepruu B ObiTy. KopoTkoe
3aMBIKaHUE

[ToaroroBka K KOHTPOJIBHOM
pabore 1o Teme
"DeKTpUYECKHe 3apsibl.
3apspKeHHBIE TeJa U UX
B3aUMO/ICHCTBUSI.
[ToCTOSTHHBIN 3JIEKTPUYECKUI

TOK

KonTponbHas pabota o Teme
"DneKTpuUecKue 3apsabl.
3apsoKeHHBIE Tea U UX
B3aUMO/ICHCTBUSI.
[ToCTOSTHHBIN 3JIEKTPUYECKUI

TOK

ITocTostHHBIE MATHUTHI, UX
B3aNMOJICHCTBHE

57

Ypok-uccnenoBanue
"N3y4yeHne nosel NOoCTOSIHHBIX
MarHuToB"

58

MarautHoe one. MargautHoe
IoJI€ 3eMIIU U €T0 3HaUYECHUE
U1 JKU3HU Ha 3eMiie

59

OnbIT OpcTeaa. MaroutHoe
T0JI€ JIEKTPUUECKOTO TOKA

O6opynoBanue
«Touka pocray:
nudposas
naboparopus Releon
C JaTYUKOM TOKa U
MarHUTHOTO TOJIA.

bubmuorexa [JOK
https://m.edsoo.ru/ff0ab660

bu6mmoreka [IOK
https://m.edsoo.ru/ff0abd2c

bu6mmoreka [IOK
https://m.edsoo.ru/ff0abea8

bu6mmorexa [IOK
https://m.edsoo.ru/ff0ac3d0

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac1d?



https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2

60

MarauTHO€E 1oJIe KaTyIIKH C
TOKOM

[Ipumenenue
JJIEKTPOMATrHUTOB B TEXHHKE.
JlaGopaTtopHas pabota
"N3yuenue neicTBus
MarHMTHOT'O TOJIS Ha
MIPOBOJIHUK C TOKOM"

0.5

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

61

DIEeKTPOABUTATEIb
MOCTOSTHHOTO TOKa.
Hcnons3oBanue
AIEKTPOABUTATENCH B
TEXHUYECKUX YCTPOMCTBAX U
Ha TpaHcnopte. Jlaboparopnas
pabora "KoHcTpyupoBanue u
u3y4yeHne paboThl
3JIeKTpoABUTaTENSA"

KommekT Ne3
obopynoBanus OI'D-
nabopaTopus.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac86¢c

62

OmnsiTel @apanes. 3akoH
3JIEKTPOMArHUTHON MHYKIIHH.
[IpaBuiio JIenna

63

64

Onekrporeneparop. CriocoOsl
MOJIYYEHUS IIEKTPUUECKON
SHEPruu. DNEKTPOCTAHLINN Ha
BO300HOBJISIEMBIX HCTOYHHUKAX
SHEpPIruu

[ToaroroBka Kk KOHTPOJIBHOU
pabore 1o Teme
"DNIeKTpUUECKHEe U MATHUTHbIE
SIBJICHUS"

65

KonTposnbHas pabora no Teme
"DeKTpUUECKre U MAarHUTHbIE
ABJICHUS"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0ach14

66

PesepBHblil ypok. Pabora ¢

bubmuorexa [JOK



https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14

TekcTaMu 110 TeMe "TerioBeie
sBjeHus"

Peseprublit ypok. PaGora ¢
TEKCTaMH 110 TeME

https://m.edsoo.ru/ff0acc5e

bubmuoreka [JOK

67 "TIOCTOSIHHBIMN DIIEKTPHUYCCKHIA 1 https://m.edsoo.ru/ff0acdc6
TOK"
PesepHsblit ypok. Pabora c
68 TEKCTAMH 110 TEME 1
"MarauTtHele gBiieHus"
OBILIEE KOJIMYECTBO YACOB 68 145

I10 ITPOIT'PAMME



https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

9 KJIACC

e KosmvecTBo yacos OoOopynoBanue JJIeKTPOHHBbIE LU (PPOBBIE
w/n Tema ypoka Beero Kourpoabubie IIpakTuyeckue «Touka Pocray, o0pa3oBaTe/ibHbIE
padoThI padoThI KOMILTCKTbI pecypchl
odopynosanus OI'J.
1 MexaHuueckoe TBUKEHHE. 1
MarepuanbHas TOUKa
UCTeMa OTCUeTa.
2 STI(-:IO?:I/I’?G(J)ILCHSC”?L MEXaHUYECKOTO 1 bubmorexa [IOK
https://m.edsoo.ru/ff0ad474
JIBUKCHHUSI
3 PaBHOMEpHOE npsMOIMHENHOE 1 bubnuorexa [JOK
JIBH>KEHUE Tenexka ¢ https://m.edsoo.ru/ff0ad19a
HepaBHnomepHoe npsiMonHeitHOe KareabHUIIEH.
4 nekenue. CpeqHsst © MTHOBEHHAs 1
CKOPOCTh
5 [IpsiMonrHENHOE paBHOYCKOPEHHOE 1 Komraext Nos bubnunoreka [JOK
JIBMO)KEHHUE. Y CKOPCHHE oGopynosarus OI'D- https://m.edsoo.ru/ff0ad8d4
CxopocTh MPSIMOJIMHEHHOTO naboparopus.
6 PaBHOYCKOPEHHOTO JIBHKCHHSI. 1 O6opynoBanue
I'paduk ckopoctu «Touka poctay:
JIaGoparopHas paboTa udposast abopaTopust
7 "OmnpeeneHre yCKOPEHUs Teja Ipr 1 1 Releon ¢ natunkom Bubanorexa [IOK
PaBHOYCKOPEHHOM JIBM)KEHHH TI0 YCKOpCHHUsA https://m.edsoo.ru/ff0adb18
HaKJIOHHOM TUIOCKOCTH" (akcenepomerp).
8 CBoOoauoe nagenne teia. OIbITH 1
lanunes
PaBHOMEpHOE BHKEHUE TIO
9 oKkpykHocTH. llepnon u yacrora 1 bubnnoreka [JOK
oOparnienus. JIuneiinas u yriosas https://m.edsoo.ru/ff0ae176
CKOPOCTH
10 LleHTpOoCTpEMUTENBHOE YCKOPEHHE 1



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176

IlepBeb1it 3ak0oH HbroTona. Bekrop

[Tapuik nmoaBeIeHHOM

bubmuoreka [JOK

1 CHUIBI HA HUTH. https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroToHa. JnuHnamomeTpbl bubmuoreka [JOK
PaBHOzelCTBYOIIAsK cUIla JlBe Tenexkwy, https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akoH HerotoHa. OWIBSIPIHBIC IIAPBL. bubnmoreka [JOK
Cyneprosuius Cuil Mozenp pakeTsl. https://m.edsoo.ru/ff0ae982
14 Pemenue 3aga4 Ha npyUMEHEHUE bu6mmoreka [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
bubmuoreka [JOK
15 Cuna ynpyrocru. 3axon I'yxa https://m.edsoo.ru/ff0aeca2
16 Pemenue 3amaq mo reme «Cuna
YIPYTOCTHY
17 Onpercaomme meomocm BuSmmorerca LIOK
pel https://m.edsoo.ru/ff0aee28
MIPY>KUHBD»
bubmuoreka [JOK
18 Cia Tpenus https://m.edsoo.ru/ff0af738
19 Pemenune 3amaa mo reme «Cuna bu6mmorexa [IOK
TPEHUSD» https://m.edsoo.ru/ff0afa26
w | e B LOK
beil x I https://m.edsoo.ru/ffOaf8be
TPEHUS CKOJIbKEHHUS
| e e e s B LOK
" ynpyr ' https://m.edsoo.ru/ffOafb8e
TpeHUs
| Sam st e Bunorsa LOK
' p g https://m.edsoo.ru/ff0af044
MaJICHUS
VYpok-koHpepenuus "JBmkenne
23 T€J BOKPYT TPAaBUTAIMOHHOTO

uentpa (ConHeyHast cucrema).
lanmakTuku"



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044

Permrenne 3amaud mo reme "Cuia

bubmuoreka [JOK

24 rKecTH H,? AKOH BCCMHUPHOTO https://m.edsoo.ru/ff0af5f8
TATOTEHUS

o5 IIepBas kocMHu4ecKas CKOPOCTb. bubmmorexa [IOK
HeBecomocTs 1 meperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue maTepralbHOW TOUKHU.

26 AOCOIIOTHO TBEPIOE TEIIO. bubmmorexa [IOK
PaBHOBecue TBEPIOTo TEa C https://m.edsoo.ru/ff0afe36
3aKpEIUIEHHONW OCBIO BPALLCHUS

27 MowmenT cuibl. LenTp TspkecTn

28 Perrenue 3agaud mo reme "MOMEHT bu6mmoreka [JOK
cunbl. Lentp Tsokectn" https://m.edsoo.ru/ff0b02b4

29 norewe Mexammoroe anene ubmorera LIOK

. " a ' https://m.edsoo.ru/ff0b0408
BzaumoneiictBue ten
0 Mexammacecoe tmmene, ubmorera LIOK
N AR ' https://m.edsoo.ru/ff0b06ec
B3aumoneiictBue Ten
Nmnynsc Tena. UMIyasc CUibl.

31 3aKOH COXpaHEHHUs UMITYJIbCa. bubnuoteka [JOK
Yupyroe u Heynpyroe https://m.edsoo.ru/ffOb07fa
B3aUMOJICVICTBHE

30 Pemenue 3amaa mo teme "3akoH bu6mmoreka [IOK
COXpaHEeHHsI UMITyJIbca" https://m.edsoo.ru/ff0b096¢c

33 VYpoxk-koHpepenuus "PeakTuBHOE
JBUKEHHE B IPUPOJIE U TEXHUKE"

bu6mmorekxa [IOK

34 Mexanuueckasi paboTa U MOIITHOCTh https://m.eds00.ru/ff0b0ag4

35 PabGora crIbl TSDKECTH, CHITBI bu6mmorekxa [JOK
YIPYTOCTH U CHJIBI TPEHUS https://m.edsoo.ru/ff0b0db8

36 JlaGopaTopHnas paboTa


https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8

«Omnpenenenne pabOTHI CUITBI
TPEHUsI IPU PaBHOMEPHOM
JABMOKCHUU TCJIa 110 FOpI/ISOHTaHBHOﬁ
MIOBEPXHOCTH»

CBs13b 2HEprUH U PadOTHI.

37
IToTenumanpHas SHEpPrust
38 Kunernueckas sneprus. Teopema o bubmmorexa [IOK
KHHETHYECKOU YHEPTUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHS SHEPTUU B
MEXaHHUKE
40 JlaboparopHas pabora «/3yuenue bubmmoreka [JOK
3aKOHA COXPAHEHUS SHEPIHI» https://m.edsoo.ru/ffOb12fe
a1 KonebarenpbHoe ABMIKEHHE U €TO bubmuoreka [JOK
XapaKTEPUCTHKH https://m.edsoo.ru/ff0b1858
2 Do xoncGunn ubmorera LIOK
' https://m.edsoo.ru/ff0b20f0
Pe3onanc
43 MareMaTH4ecKUil ¥ NPYKUHHBINA
MasITHUKH
y | S Gumoorn BuGaiorsa LOK
https://m.edsoo.ru/ff0b197a
MIPYKUHBI U MacChl TPy3a»
45 [IpeBpamenue 3Hepruu npu
MEXaHHUYECKUX KOJICOaHMSIX
Kommnexkt Ne5
obopynoBanusa OI'3-
nabopaTtopus.
46 fgi?)réz::?;i?; llﬁiim U niepuojia Obopynosanue Enbmiorexa LIOK
. «Touka pocray: https://m.edsoo.ru/ffOblaec
KoJIe0aHUi TIPY)KHHHOTO MasITHHKA
udpoBas

naboparopust Releon ¢
JATYMKOM YCKOPEHHSI



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

(axcenepometp).

47

48

49

50

Jlaboparopuas pabota «IIpoBepka
HE3aBUCHMOCTH NIEpUoJIa
KoJiebaHu# Tpy3a, MOJIBEIIEHHOTO K
HUTH, OT MacChl Ipy3a»

Mexanndeckue BoJIHEL. CBoMCTBA
MexaHu4yeckux BosH. [IpogonabHbie
Y TIOTIEPEYHBIE BOJIHBI
Ypok-koH(bepeHIus
"MexaHU4YeCKHUE BOJHBI B TBEPIOM
Teae. CeficMuueckye BOJHEI"

3Byk. Pactipoctpanenue u
OTpa)kKeHHE 3BYKa

51

52

Ypok-uccnenosanue "HabmroneHue
3aBUCHMOCTH BBICOTHI 3BYKa OT
JacTOTHI"

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKyCTHYECKUI PE30HAHC

I'urapHas crpyna,
JMHENKa, KaMepTOH

l'urapa
JIBa kamepToHa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b197a

bubmuoreka [JOK
https://m.edsoo.ru/ff0b21fe

53

54

VYpok-koHpepeHnius "YIbTpa3sByK U
UHOPa3BYK B IPUPOJE U TEXHHUKE"
[ToaroroBka Kk KOHTPOIBHOU paboTe
110 TeMe "3aKOHBbI COXPaHEHMUS.
Mexanunueckue kojaeOaHus U
BOJIHBI"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b23ca

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b25f0

55

56
57

KonTponbhas padota no teme
"3aKOHBI COXpPaHEHHUS.
Mexannueckue KoneGaHus 1
BOJIHBI"

DJIEKTPOMArHuTHOE TOJIE.
DNeKTPOMarHUTHbIE BOJHBI

CBoiicTBa QJICKTPOMAI'HUTHBIX BOJIH

bu6mmorekxa [JOK
https://m.edsoo.ru/ff0b2abe



https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe

58

59

60

61

62

63

VYpoxk-konpepenuus "Llkana
AJIEKTPOMArHUTHBIX BOJIH.
Hcnons30Banue 3J€KTPOMarHUTHBIX
BOJIH JI1 COTOBOI CBA3H"

VYpoxk-uccienoanue "M3yuenue
CBOMCTB 3JICKTPOMArHUTHBIX BOJIH C
MTOMOIIIbI0 MOOHMJIBHOTO TesnedoHa"

Pemenue 3amau Ha onpeencHue
YaCTOTEI U JUIMHBI
AJICKTPOMArHUTHON BOJTHBI

DneKTpoMarHuTHas IPUPO/Ia CBETA.
CxopocTts cBeta. BonHoBbIE
CBOIICTBA CBETA

Hctounuku cBeta. [IpsmonuneitHoe
pacrpocTpaHeHue CBeTa. 3aTMEHUS
ComHia u JIyHbl

3aKOH OTpa)K€HUs CBETa. 3epKaja.
Pemienue 3a1a4 Ha IpUMEHEHUE
3aKOHA OTPa)KEHUs CBETA

64

65

[Ipenomnenue cBera. 3aKoH
MIPEIOMIICHUS CBETa

[TonHOE BHYTpEHHEE OTpaKEHUE
cBeTa. Vcrmois30Badnne MOTHOTO
BHYTPEHHETO OTPAKEHUSI B
OIITHYECKUX CBETOBOAX

66

JlabopaTopHas pabota
"UccnenoBanue 3aBUCUMOCTH yIJia
MPEJIOMJIIEHUS CBETOBOTO JIyda OT
yria najeHusi Ha TpaHulie "BO3ayX-
crexio""

67

VYpok-koHpepeHus
"Ucnos30BaHuE TOJTHOTO

Kommnekt No4
obopynoBanus OI'D-
nabopaTopus.

bu6mmoreka [JOK
https://m.edsoo.ru/ffOb2fe6

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b2c6c

bubmuoreka [JOK
https://m.edsoo.ru/ff0b31d0

bubmuoreka [JOK
https://m.edsoo.ru/ff0b3658

bubmuoreka [JOK
https://m.edsoo.ru/ff0b38c4

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b3aea

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb3c5c



https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c

BHYTPEHHETO OTPAKECHUS:
CBETOBOJIBI, OIITUKOBOJIOKOHHAS
CBsI3b"

68 Jlua3zel. OnTudeckas Cuiia JIMH3BI bubmoreia HOK
' https://m.edsoo.ru/ffOb3f2c

69 [TocTpoenue n3o0paxeHuil B bubmuorexka [JOK
JMH3aX https://m.edsoo.ru/ffOb444a
Jlaboparopnas pabota

70 "Onpenenenue GOKyCHOTO bubmuorexa [JOK
PacCCTOSIHUS U ONTHYECKOU CHIIBI https://m.edsoo.ru/ff0b4206
cobuparomeii JTUH3b1"

el Ypok-koHpepenmus "OnTudeckue bubnnoreka [JOK
JIMH30BBIC TPUOOPHI" https://m.edsoo.ru/ffOcOa7e

79 I'ma3 kak onTu4yeckas CUCTEMa. bubmuoreka [JOK
3penue https://m.edsoo.ru/ff0b4684

73 Ypok-koHpepentus "leerTor
3penus. Kak coxpanuth 3peHue"

Pasnoxxenue 6enoro ceera B CIEKTp.

74 Omnertel HetoTona. Cnoxxenue bubnuoteka [JOK
CIIEKTPaJbHBIX IBETOB. /lucnepcus https://m.edsoo.ru/ffOcOf4c
cBeTa
JlabopaTtopHas pabota "OMBITHI 11O

| Eioemo S oers sy B LOK

https://m.edsoo.ru/ffOcOe2a
NP UX HAOJIIOJCHUH Yepes
LIBETOBBIE (PUIIBTPHI"
Ypok-nipaktukyM "BosHOBBIE

76 CBOICTBa CBETA: AUCIIEPCHS,
uHTepdepenus u nudpaxnus”

77 Omnsite Pe3epdopaa u ruianerapHas bubnmoreka [JOK
MOJIENb aToMa https://m.edsoo.ru/ff0c12a8

78 [Toctynatel bopa. Monens aroma



https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8

bopa

I/ICHyCKaHI/Ie 1 NIOrJIOImCHUE CBECTa

79 aromoM. KBantel. JIuneiiuaroie BHGH_HOTeKa HOK
S— https://m.edsoo.ru/ff0c144c
80 Ypoxk-nipaktukym "Habmronenue bubnmoreka [JOK
CIIEKTPOB MCITyCKaHUs" https://m.edsoo.ru/ff0c1550
N bu6mmoreka [JOK
81 PawoakTHBHOCTE H &€ BHAEL https://m.edsoo.ru/ff0c1672
82 Crtpoenue aTOMHOTO sijipa. bubnmoreka [JOK
HykionHas Mozennb https://m.edsoo.ru/ffOc18ac
83 PanuoakTrBHBIE IPEBpAIICHHUS. bubmmorexa [IOK
H3oTombl https://m.edsoo.ru/ffOclal4
84 Pemenue 3amay o teme: bu6mmoreka [JOK
"PajimoakTUBHBIC ITpEeBpaIeHuUs" https://m.edsoo.ru/ff0clb4a
85 [Tepron monypacmaga
YpOK-KoH(pepenus bubnmoreka [JOK
86 "PajMOaKTHBHBIC H3JTyHCHUS ]?, https://m.edsoo.ru/ff0c2126
MIPUPOJIE, MEAUIIMHE, TEXHUKE
SnepHbie peakiuu. 3aKOHbBI Bubmorexa [IOK
87 ;(;tlé 21;21;gi;22§n030r0 " https://m.edsoo.ru/ff0c1c58
88 DHeprus CBA3U aTOMHBIX SIIEP. bubnnoreka [JOK
CBsI3b MacChl M SHEPTUH https://m.edsoo.ru/ff0cld7a
89 PemeHHe' 3a1a4 1o teme "SnepHeie
peakuun"
Peakiuu cunTe3a u neneHus saep. Bubmiorexa [IOK
%0 H(?.T OUHHKH OHEPruH COHIA 1 https://m.edsoo.ru/ff0c1e88
3BE3]
VYpok-koudepennus "AnepHas
91 sHepreTuka. JlelcTBus

PaarOaKTUBHBIX I/ISHYIIGHI/II\/’I Ha



https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88

YKUBbIE OpraHU3Mbl"

[ToaroroBka K KOHTPOJILHOU paboTe
1o TeMe "DJIEKTPOMArHuTHOE TOJIE.

bu6mmoreka [JOK

92 DJIeKTPOMArHUTHBIC BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanToBbic siBneHus"
KontponbHas paboTa mo teme
93 "DJIeKTPOMarHuTHOE MOJIE.
DIEeKTPOMArHUTHBIC BOJHBI.
KBanToBric sBincHuS"
3 TGopumopmme pabom no kype BuGnorerce LIOK
N PATOPHBIC p N ypey https://m.edsoo.ru/ff0c245a
BzaumoneiicTBue Tein
55 | pamomamt n xacommemmin s Bumuorexa LIOK
P " fl https://m.edsoo0.ru/ff0c2572
1o Teme "TerioBbie MpoLEeCcChl
[ToBTOpenue, o6o0meHue. Pemenue
96 pacyYeTHBIX U KaYE€CTBEHHBIX 3a71a4 bubnmoreka [JOK
o Teme "KIIJ] TernoBbIx https://m.edsoo.ru/ff0c2a22
nBurareiein”
5 paosenmm n asctrsesm s Bumorexa LIOK
P " ! " https://m.edsoo.ru/ff0c2b30
o Teme "KIIJ] amexkTpoycTaHOBOK
08 TaGopuropmse pibormt o kype B moraxa LIOK
" paTop P " ey https://m.edsoo.ru/ff0c2c52
CBETOBEIC SIBJICHUS
o | o e Fors B 10K
" https://m.edsoo.ru/ff0c2d6a
COXPAHCHHUS B MEXaHHUKE
100 rexcramm noreve "KoneGanmn Bumoraxa LIOK
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
101 [ToBTOpenue, o6o6menue. Pabota ¢ bu6mmoreka [JOK



https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82

TeKkcTaMu 110 TeMe "CBETOBBIE
sBJIeHUS"

[ToBTOpenue, o600meHne. Pabora ¢
102 TexcTamMu no teme "KBaHToBas u
snepHas pusuka"

OBLIEE KOJIMYECTBO YACOB I10
ITPOT'AMME

102

27

https://m.edsoo.ru/ff0c3044
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