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Pabouast mporpamma no (puzuke Ha ypoBHE OCHOBHOTO OOIIETO 00Opa3oBaHUs COCTABJICHA Ha OCHOBE IMOJIOKEHUW M TPEOOBAaHUU K pe3yJbTaTaM
OCBOEHUSI OCHOBHOW 00pa3oBaTeNbHOI MpOrpamMmbl, MpeAcTaBleHHBIX B DenepaabHOM TOCyIapCTBEHHOM 00pa30BaTEIbHOM CTaHIapTe OCHOBHOTO
obmero obpazopanust (GI'OC O0O0), a Taxxke ¢ yuérom [IpumepHoi mporpammel BocniuTanus u KoHmeniuu mpenogaBanust y4eOHOTO TpeaMeTa
«Dusnkay B 00pazoBaTeNbHBIX opraHu3anusx Poccuiickoit denepariuu, pean3yoOMX OCHOBHBIE 0011e00pa3oBaTeIbHbIe TPOrPaAMMBI
[TporpamMma pa3paboTaHa Ha OCHOBE MPOTPaMMbl OCHOBHOTO 0011ero oopazoBanus. Gusnka.7-9xnaccel. ABTopsl A.B.I1€peimkun, H.B.®unonosuy,

EM . I'yrauk (@usnka.7-9xnaccel: padoune mnporpammbl. @I'OC.5-e uzn).- M.:[poda,2015 ¢ yuérom miuaHupyemoro K ucnoib3zoBaHuio YMK
A .B.Iléppimknna, E.M.I'yTHHK



IOACHUTEJIBHASA 3AIIMCKA

Conepxxanue [Iporpammsl HarpaBiieHO Ha (POPMHUPOBAHKUE €CTECTBEHHO-HAYYHOM IrPaMOTHOCTH YUYAIIUXCSl U OPTaHU3aLUI0 U3ydYeHUs! GU3UKU Ha
NeSATEILHOCTHOM OCHOBE B Hell y4MTBIBaIOTCS BO3MOXKHOCTH mpenMera B peanm3anuu TpeboBanuii ®I'OC OOO Kk miaHUpyeMbIM JTHYHOCTHBIM H
METaNpeIMETHBIM pe3ybTaTaM OOyYeHHs, a TAaKKe MEXIPEIMETHBIE CBS3M E€CTECTBEHHO-HAYYHBIX YUEOHBIX NPEIMETOB HAa YPOBHE OCHOBHOTO
oOmero oopa3oBaHus

B mporpamme ompenensitoTcss OCHOBHBIE II€NM M3y4eHHUs (U3MKM Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUSs, IUIAHUPYEMBbIE PE3yJIbTaThl
OCBOEHUS Kypca (U3HUKU: JINYHOCTHBIE, METAPEMETHbIE, IPEAMETHBIC

[IporpaMMa ycraHaBiIMBaeT paclpeaeiceHue yueOHOro marepuana Io rojgam oOydeHus (MO KiaccaM), MpeajaraeT MpUMEpPHOE KOJIUYECTBO
y4eOHBIX YacoB JJIsi M3Y4YEHHS pa3felioB U TeM Kypca, a TaKkKe PEKOMEHIYEeMYIO MOCJIeI0BATEIbHOCTh HM3YYEHHUS TEM, OCHOBAaHHYIO Ha JIOTHKE
Pa3BUTHS IPEIMETHOTO COJIEPKAHMS U yUETE BO3PACTHBIX OCOOCHHOCTEH YJaluxcst

[Tporpamma BKITIOYAET: TNIAHUPYEMBIEC PE3YIIbTaThl OCBOCHHS Kypca (GU3UKHU, B TOM YHCIIE

MPEeIMETHBIC PE3yNbTaThl M0 TO/aM O0Y4eHUs; cojaepkaHue yuyeOHoro mpeamera «Pusnka» mo rogam oOydeHHs; MPUMEPHOE TEMAaTHYECKOe
IUTAHUPOBAHHUE C YKa3aHUEM KOJIMYECTBA YacOB HA M3yUEHHE KaXJ0H TeMbl U NMPUMEPHON XapaKTEPUCTUKOM Y4eOHOH NeATEeNIbHOCTH yYalluXxcs,
peanu3yemMoiu Npyu U3y4EHUH dTUX TEM

OBLIAA XAPAKTEPUCTUKA YYEBHOI'O IIPE/IMETA «®PHU3UKA»

Kypc ¢usuku — cucremMoo0pa3yromuil A €CTeCTBEHHO-HAYUHBIX y4eOHBIX MPEAMETOB, MOCKOJIbKY (PU3MUYECKHE 3aKOHBI JIS)KaT B OCHOBE
MIPOIIECCOB U SIBIICHUM, M3ydaeMbIX XUMHeEW, Ouojoruen, actpoHoMueil u ¢usnueckoit reorpapueit Puzuka — 3TO MpeaMET, KOTOPBIA HE TOJIBKO
BHOCUT OCHOBHOH BKJIaJl B €CTECTBEHHO-HAyYHYIO0 KapTUHY MHUpPA, HO M IMpenocTaBiseT Haubosiee sicHble 00pa3lbl MPUMEHEHHUs] Hay4YHOTO METOoj1a
MO3HaHUsA, T € crocoda MOJMy4YeHHs JOCTOBEPHBIX 3HaHUMM o Mupe Hakonen, ¢usnka — 3T0 mpeaMeT, KOTOPBIA Hapsily ¢ OAPYTMMH €CTECTBEHHO-
Hay4YHBIMU IpeIMETaMH JOJDKEH JaTh LIKOJIbHHUKAM IPEACTaBICHHE 00 YBJIEKAaTEIbHOCTH HAYYHOI'O HMCCIEIOBAaHUS M PAZOCTH CAMOCTOSITEIHLHOTO
OTKPBITHS HOBOI'O 3HAHUSA

OpHa U3 IaBHBIX 3a/a4 (PU3MYECKOro oOpa3oBaHMs B CTPYKType o0uiero oOpa3oBaHHUsl COCTOUT B BBISBIEHUU M MOATOTOBKE TaJIaHTJIMBBIX
MOJIOJBIX JIFOJIEH ISl MPOJOIKEHUST 00pa3oBaHusl U labHEeNIIel mpodecCHOHATbHON AeATeNbHOCTH B 00JaCTH €CTECTBEHHO-HAYYHBIX HMCCIIE0BaHHM
Y CO3/IJaHWU HOBBIX TexHoJornii Ho He MeHee BakHOU 3amaueit siBysieTcs: OPMHUPOBAHME €CTECTBEHHOHAYYHON TPaMOTHOCTH M MHTEpeca K HayKe Y
OCHOBHOH Macchl 00ydaroUIMXcsi, KOTOpbIe B AalibHEHIeM OyayT 3aHATHl B CaMbIX pa3HO 00pasHBIX cdepax AesareabHOcTH COrjiacHO MPUHATOMY B
MEXIYHapOAHOM COOOIIeCTBE onpeaeseHuto, «EcrecTBeHHO-HayYHasi TPaMOTHOCTh — 3TO CIIOCOOHOCTH YeJIOBEKa 3aHMMAaTh aKTUBHYIO IPaXTaHCKYIO
MO3UIIMIO MO0 0OLIECTBEHHO 3HAYMMbIM BOIIPOCAM, CBSI3aHHBIM C €CTECTBEHHBIMH HayKaMH, U €r0 FTOTOBHOCTh HHTEPECOBATHCS €CTECTBEHHO-HAYUYHBIMU
uaessmu HayyHo rpaMOTHBIHM 4eoBeK CTPEMHUTCS Y4acTBOBATh B apryMEHTHPOBAHHOM OOCYXIEHUU MPOOJIeM, OTHOCSIIUXCS K €CTECTBEHHBIM HayKaM
Y TEXHOJIOTHUSAM, YTO TPEOYET OT HEro CIeNYIOINX KOMIETEHTHOCTEH:

—HAy4YHO OOBSACHSTH SIBJICHUS,

—OIICHUBATh U MOHUMAaTh OCOOCHHOCTH HAYYHOT'O UCCIIC0BAHMUS,

—MHTEPNPETUPOBATH JAHHBIE U UCIIOIb30BATh HAYYHBIEC JOKA3aTEIbCTBA IS ITOJYYEHUS BBIBOJOB »



N3yuenue ¢pus3nku ciocoOHO BHECTH pelIaloNInii BKIaa B (POpMHpPOBaHUE €CTECTBEHHO-HAYYHON IPaMOTHOCTH 00Y4arOIINXCSl.

HEJIN U3YYEHUSA YYEBHOI'O INTPEAMETA «®PU3UKA»

enu uzydyenust puU3uKU Ha YpPOBHE OCHOBHOTO 00111ero o0pa3oBanus onpeseniensl B KoHuenuuu npenoiapanys yueOHOro rmpeiMera
«Du3uka» B 00pa3oBaTeNbHBIX opranu3anusix Poccuiickoit denepanyy, peain3yromux OCHOBHBIE 00111€00pa30BaTeIbHbIE IPOTPaMMBI,
yTBepxkaEHHOM pemeHneM Komternn MununcrepcTBa nmpocsernieHus: Poccuiickoit @eaepanuu, npotokod ot 3 aexadpst 2019 r Ne [1K-4BH.

Henn usyvyenus pusnkm:

—(opMupoBaHuEe UHTEpPECa U CTPEMIICHUSI 00YJAIOIIMXCs K HAYYHOMY M3YYEHHIO MPUPOAbI, Pa3BUTHE UX MHTEUIEKTYaJIbHBIX U TBOPUYECKUX
CII0OCOOHOCTEN;

—pa3BUTHE MPEJICTABICHUI O HAYYHOM METO/E MMO3HaHUs U (POPMUPOBAHUE UCCIIEIOBATEILCKOTO OTHOIICHHUS K OKPYKAIOIIUM SBIICHUSIM;

—hopMupoBaHKe HAYYHOTO MUPOBO33PEHHS KaK pe3yiibTaTa H3yYeHHs OCHOB CTPOSHHS MaTepuH U (hyHJaMEHTAIBHBIX 3aKOHOB (DH3UKH;

—(opmupoBaHue yMeHU OOBICHSITH SIBICHUS C UCIOJIb30BaHUEM (PU3NUYECKUX 3HAHUN U HAYYHBIX JI0Ka3aTEJIbCTB;

—hopMupoBaHHe MPEICTABICHUN O POIH (DU3UKHU ISl pA3BUTHS IPYTUX €CTECTBEHHBIX HAyK, TEXHUKU M TEXHOJIOTUH;

— pa3BUTHE MIPEJCTABICHUN O BO3MOXHBIX cepax Oyayiiel mpodeccnoHanbHOM 1eATeIbHOCTH, CBSI3aHHON ¢ (PM3UKOMN, TOATOTOBKA K
JalibHeNIeMy 0OOy4eHHIO B 3TOM HalpaBiieHuu JlOCTHKEHHE ITUX 1eJIel Ha YPOBHE OCHOBHOI'O OOIIEr0 00pa3oBaHUs 00eCIeUrBaeTCs PElIEHUEM
CJIeIYIOIUX 3a/]1a4:

—IpHOOpPETEHNE 3HAHWIA O JUCKPETHOM CTPOCHHU BEIIECTBA, O MEXAHWYECKHX, TEIUIOBBIX, 3JEKTPUYECKHUX, MAarHUTHBIX M KBAHTOBBIX
SIBIICHUSIX;

—OnucaHue U 00bsCHEHUE PU3NYECKUX SBJIEHUI C NCIOJIBb30BaHUEM MOJYUYEHHBIX 3HAHUM;

—OCBOEHHE METOJIOB PELICHHs] MPOCTEHIIMX pPAaCYETHBIX 3aJad C HCIHOJIb30BaHMEM (HU3NYECKUX MOJEeH, TBOPUYECKUX M IMPAKTHUKO-
OpPUEHTUPOBAHHBIX 3a7auy;

—pa3BUTHE YMEHUI HaOII0AaTh MPUPOAHBIEC SBJICHUS U BBINOJHATH OMbBITHI, Ja00paTOpHbIE PAOOTHl U SKCIIEPUMEHTAIBHBIE UCCIIEAOBAHHUS C
HCIOJIb30BaHNEM U3MEPUTEIBHBIX PHUOOPOB;

—OCBOEHHE NMPUEMOB PabOTHl ¢ HH(popMalMel (HU3NIECKOro coJep KaHMsl, BKIItoYast HHMOPMAIIUIO O COBPEMEHHBIX TOCTH)KEHUSIX (PU3MKH;
aHaJIM3 U KPUTUYECKOE OLIEHNBAaHNUE MH(OpMaLUY;

—3HaKOMCTBO €O cepamu NpodecCHOHATbHON AEATENbHOCTH, CBA3aHHBIMU ¢ (PU3UKON, U COBPEMEHHBIMH TEXHOJIOTMSIMHU, OCHOBAaHHBIMH Ha
JOCTHKEHUSX (PU3MUECKOI HAYKH.

MECTO YYEBHOI'O IIPEJIMETA «®U3UKA» B YYHEBHOM IIVIAHE

B cootBerctBun ¢ ®I'OC OO0 ¢usuka sBisiercss 00s13aTeIbHBIM IIPEIMETOM Ha YPOBHE OCHOBHOIO 001ero oopasoBanus JlaHHas mporpamma
npenycMarpuBaeT uzydeHue Qusuku B o0béMe 238 4 3a Tpu roga oOyuyeHus mo 2 4 B HeJento B 7 U 8 kiaccax u nmo 3 4 B Hejeno B 9 kinacce B
TEMaTUYECKOM IUTAHUPOBAHUHM JUIs Ka)KJIOT0 KJ1acca IMPEAIoaraeTcsl pe3eps BpEMEHU.



INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O ITPEJIMETA «®U3UKA» HA YPOBHE OCHOBHOI'O OBIIEI'O
OBPA30BAHUA

I/I3yquHe yqe6Hor0 npeamMera «Pu3uka» Ha YPOBHE€ OCHOBHOI'O O6HI€FO O6p&30BaHI/I5[ JOJI2KHO o0ecreynBaTh JOCTHIXKCHUE CIICAYIOIIUX
JIMYHOCTHBIX, MCTAITPCAMETHLIX U IIPCAMCTHBIX 06p330BaT€JIbeIX PE3YyIbTATOB

JJMYHOCTHBIE PE3YJbTATBI

Ilampuomuueckoe 6ocnumanue:

—TIIpOSIBJICHHE UHTEPECa K HICTOPUHN U COBPEMEHHOMY COCTOSTHHIO POCCUICKON (PM3NUECKOI HAyKH;

—IIEHHOCTHOE OTHOIIEHHUE K IOCTUKEHUSAM POCCUHCKUX YUEHBIX-(PU3UKOB

I'pasicoanckoe u 0yxo6Ho-npagcmeennoe 60cCnumaHue:.

—TOTOBHOCTb K AKTHUBHOMY YYacTHIO B OOCYXJIEHHUH OOLIECTBEHHO-3HAUMMbBIX U AITHUECKHUX INPOOJIEM, CBSA3aHHBIX C NPAKTUYECKUM
IPUMEHEHHUEM JIOCTHKEHUN (HU3UKY;

—OCO3HAHUE BAXKHOCTH MOPAIBHO-ITUYECKUX IPUHIIUIIOB B ACATEIBHOCTH Y4EHOTO

Icmemuueckoe 6ocnumanue:

—BOCTIPUATHE ICTETUIECKUX KaueCTB (PU3MUECKON HAYKHU: €€ TAPMOHUYHOTO ITOCTPOCHUS, CTPOTOCTH, TOYHOCTH, JAKOHUIHOCTH

Ilennocmu nayunozo nosnanus:

—OCO3HaHUE IIEHHOCTH (M3MUECKON HAyKH KaK MOIIHOTO MHCTPYMEHTa IO3HAHHS MHpA, OCHOBBI Pa3BUTHs TEXHOJIOTWH, BaKHEHIIEH
COCTAaBJIAIOLICH KYJIBTYPBI,

—pa3BUTHE HAY4YHO JTH0O03HATEILHOCTH, HHTEPECA K UCCIIEA0BATEIIbCKOM NEATEIbHOCTH

Dopmuposanue Kyabmypbl 300p06ba U IMOUUOHAILHOZ0 D1A20NOTIYHUA

—OCO3HaHHUE IIEHHOCTU 0€30MacHOro 00pa3a *HU3HU B COBPEMEHHOM TEXHOJIOIMYECKOM MUPE, BaXKHOCTH IIPaBUII 0€30I1aCHOTO MOBEACHHS Ha
TpPaHCHOPTE, Ha JOPOrax, C AEKTPUUECKHM U TETJIOBBIM 000pYIOBAHHUEM B IOMAIITHUX YCIIOBHSIX;

—c(opMHpPOBaHHOCTH HaBbIKa pedIeKCUH, MPU3HAHNE CBOETO MpaBa Ha OUIMOKY U TaKOTO K€ MpaBa y Ipyroro 4esJoBeKa

Tpyoosoe socnumanue:

—  aKTHBHOE€ y4YacTH€ B pEIIeHMM IPaKTUYECKUX 3aJad (B paMKax CEMbH, IIKOJIbI, rOpojia, Kpas) TEXHOJIOTMYECKOM M COLUAIbHOMN
HaNpaBJIEHHOCTH, TPEOYIOIUX B TOM YHCIIE U PU3NUECKUX 3HAHUI; — HMHTEpec K HPaKTHYECKOMY U3Y4YCHHIO npodeccui, CBSI3aHHBIX
¢ pusukoit

IKonozuueckoe socnumanue:

—OpHUEHTaLUsl HAa NpUMEHEeHHEe (PU3MYECKHX 3HAHUM A pelleHus 3aJad B OOJIACTH OKpYXKarolled Cpeibl, IUIAHUPOBaHMS IMOCTYIKOB H
OLICHKH X BO3MOXHBIX ITOCIIEICTBUM JIJIS1 OKPYXKAIOIIEH CPEMBL;

—O0CO3HaHHE INI00ATBHOT0 XapaKTepa HIKOJOTHUECKUX MPOOIeM U MyTeH UX pereHus

Aoanmauyusa 0dyuaiowe2oca K u3MeHAIOUWUMCA YCA0BUAM COUUATLHOI U NRPUPOOHOIL CPeObl .
—TOTPeOHOCTh BO B3aMMOJEHCTBHM TPU BBIMOJIHEHUH HCCIEIOBAaHUM M MPOEKTOB (PU3MUECKONW HAINPABICHHOCTH, OTKPHITOCTH OIBITY U



3HAHUSAM JPYTHX;

—TIOBBIIICHUE YPOBHSI CBOEH KOMIIETEHTHOCTH Y€Pe3 NNPAKTUYECKYIO 1EATEIbHOCTD;

—10TpeOHOCTh B ()OPMUPOBAHUM HOBBIX 3HAHUM, B TOM 4Yucie (OPMYIHUPOBATH HJEH, MOHATHS, TUMOTE3bl O (U3NYECKUX OOBEKTax U
SBJICHUSAX;

—O0CO3HaHHUEe JePHUIHUTOB COOCTBEHHBIX 3HAHUH U KOMIIETEHTHOCTEH B 00JacTh (PU3UKH;

—IUTAHUPOBAHUE CBOETO PA3BUTHA B IPUOOPETEHUH HOBBIX (PU3NUYECKUX 3HAHU;

—CTpPEMJICHUE aHAJIM3UPOBATh U BBIABIATH B3aMMOCBSI3M IPUPOJBI, OOIIECTBA M SKOHOMUKH, B TOM YHCIE C HCIOJIb30BaHUEM (DU3UUECKUX
3HAHUI;

—OIICHKA CBOMX JICHCTBHI C Y4ETOM BIMSHUS Ha OKPY)KAIOLIYIO CPEy, BO3SMOXKHBIX TTTOOAIBHBIX IMTOCIEACTBUI

METAINIPEAMETHBIE PE3YJIbTATbBI

YHI/IBepCZUIbHBIe MO3HaBaTE¢J/IbHbIC IIQﬁCT BHUSA

baszoevie nozuueckue oeiicmeus:

—BBISBIIATh U XapaKTEPU30BATh CYIIECTBEHHbIC TPU3HAKU O0OBHEKTOB (SIBJICHUN);

—YCTaHABJIMBAThH CYIIECTBEHHBIN MPU3HAK KJIACCU(PUKAIINN, OCHOBAHUS JIJIs1 OOOOIICHHS ¥ CPAaBHCHHUS;

—BBISABIIATH 3aKOHOMEPHOCTH M NIPOTHUBOPEUMsI B paccMaTpUBaeMbIX (DakTax, NAaHHBIX U HAONIOACHUSX, OTHOCAUIMXCA K (PU3NYECKUM
SIBJICHUSIM;

- BBIIBJISITH MPUYMHHO-CIICJICTBEHHBIC CBS3U NpPHU H3yYeHUU (U3MUECKHUX SIBICHUI U TPOIECCOB; JeJaTh BBIBOJBI C HCIOIH30BAHHEM
JNEAYKTUBHBIX U MHAYKTHBHBIX YMO3AKIHOYEHUH, CaMOCTOSITENIbHO BBIOMPATh CIIOCO0 perieHus yueOHoN Gu3ndeckoil 3ajaun (CpaBHEHUE
HECKOJIbKUX BaApUAHTOB PEIIEHUs, BBIOOp HanboIee MOAXOIAIIETO C YIETOM CAMOCTOATEIBHO BBIICICHHBIX KPUTEPUEB)

ba3zoevie uccneoosamenvckue oeiicmeus:

—HCIO0JIb30BaTh BOMPOCHI KaK UCCIEA0BATENbCKUN HHCTPYMEHT IMO3HAHUS;

—TMPOBOJUTh TI0O CAMOCTOSITEIbHO COCTaBJICHHOMY IUIaHY ONBIT, HECIOXHBIA (PU3NYECKUN HKCIEPUMEHT, HEOOJBIIOE HCCIeOBaHUE
(U3UYECKOTO SBJICHHUS,

—OIICHUBATh HA TPUMEHUMOCTH M JIOCTOBEPHOCTh MH(OPMAIIHIO, TOTYYEHHYIO B X0JI€ UCCIEAOBAHUS WM SKCIIEPUMEHTA;

—CaMOCTOSTEIHHO (HOPMYIHPOBATH 0OOOIIEHUS U BBIBOJBI IO PE3YIbTaTaM MPOBEAEHHOTO HAOIIOIEHUS, OIIbITA, UCCIIEIOBAHNUS,

—TpPOTHO3UPOBATh BO3MOXKHOE JaibHEHIee pa3BUTHE (PU3UUYECKUX IMPOIIECCOB, a TAKXKE BBIIBUTATh MPEANOJIOKEHUS 00 WX pPa3BUTHUU B
HOBBIX YCIIOBUSIX U KOHTEKCTaxX

Paboma c ungpopmaueir:

—TPUMEHSTh Pa3UYHbIE METOMAbl, HHCTPYMEHTHI U 3alpOChl MPHU MOUCKE U O0TOOpe MH(POPMAIMH WUIH JAHHBIX C Y4ETOM MPEAJIOKEHHOU
yaeOHOU (pU3UUECcCKOM 3a1auH;

—aHaJIN3UPOBaTh, CUCTEMATU3UPOBATh U HHTEPIPETHPOBATH HHPOPMAITUIO PA3IUYHBIX BUIOB U (OPM MPECTABICHUS;

—CaMOCTOSITETTLHO BHIOMpATh ONTUMAIBHYIO (OpMY TpEACTaBICHUS WH(DOpPMAIMM W WIUTIOCTPUPOBATH pPEIIaeMble 3aaud HECIO0KHBIMU
CXeMaMHu, IuarpaMMaMu, HHOU rpaduKoi U MX KOMOMHAIMSIMH



YHuBepcajibHble KOMMYHUKATUBHbIE J1€iiCTBUS

Obwenue.

—B X0JIe 00CYyX/IeHUsl Yy4eOHOr0 MaTepuaa, pe3yibTaToB JJaOOpaTOPHBIX pabOT U MPOEKTOB 3a/1aBaTh BOMPOCHI 1O CYIIECTBY 00CYKIaeMon
TEMBI M BHICKA3bIBATh UJI€U, HAIICIIEHHBIC HAa PEIICHHUE 3a[au U NOJIep)KaHue O1aroxenaTeIbHOCTH OOLICHNUS;

—COIOCTAaBIISITh CBOU CYXKJEHUS C CYKJICHUSIMU JAPYTUX YUaCTHUKOB JUAJIOTa, OOHAPYKUBATh Pa3IMuKe U CXOACTBO MO3UIIMIA;

—BBIPAXAaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX;

—I1yOJIUYHO TIPECTABIATh PE3YJIbTAThl BHIIOTHEHHOTO (DU3HUECKOTO OMbITa (IKCIIEPUMEHTA, UCCIIEIOBAHUS, TPOEKTA)

Coemecmuasn oesmenvHocms (COMpyOHUUECME0):

—TIOHUMAaTh U UCIIOJIb30BaTh MPEUMYIIECTBa KOMAaHAHON ¥ MHIMBUAYaIbHOM paObOThI IPU pElIeHUH KOHKPETHON (hHU3MUeCcKOil MpoOIeMbl;

—JIBUTATh TUTIOTE3bI O B3AaMMOCBS3AX (PU3MUECKUX BEINYHH;

—TIPUHUMATH 1IeJI1 COBMECTHON JESTEILHOCTH, OPraHU30BbIBATh ACUCTBUA M0 €€ JOCTHKEHUIO: PACIIPEeNesaTh PO, 00CYKaTh MPOLIECCH U
pe3yabTaThl COBMECTHON pabOThI; 0000IIaTh MHEHHUSI HECKOJIBKHX JIFOJICH;

—BBITMIOJIHATH CBOIO YacTh PabOThI, JOCTUTAsi KAYECTBEHHOTO pe3yibTara [0 CBOEMY HAlpPaBICHUIO U KOOPAUHUPYS CBOU ACUCTBUS C IPYTUMHU
YyIeHAMHA KOMaH/Ibl;

—OIICHMBaTh KAdeCTBO CBOETO BKJIaZa B OOIIMI MPOIYKT IO KPUTEPHUSM, CAMOCTOSTENHHO C(HOPMYIMPOBAHHBIM YYaCTHHKAMH B3a-
HMOJIEUCTBUS

YHuBepcaibHbIe pery/siTHBHbIE 1eficTBUS

Camoopzanuzayus:
—BBISIBJIATH TPOOJIEMBI B )KU3HEHHBIX M YU€OHBIX CHUTYalHsX, TPEOYIOMUX /ISl pelIeHUsT GU3NICCKUX 3HAHUM;
—OPUEHTUPOBATHCS B PA3IMYHBIX IMMOAXOJAaX MPUHATUS PEUIeHUN (MHIMBUAYalbHOE, NPUHATHE pEIICHUS B TpyIIe, NPUHATHE pPEeIIeHHH
rpymnmnoi);
—CaMOCTOSITEJIbHO COCTaBJIATh ITOPUTM pelleHHus (U3NYECKOM 3a7a4d WIM IUIaHA MCCIEJOBAHUSA C YYETOM HMEIOIUXCS PECypcoB H
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATh Ipe/ylaraeéMble BapUaHThl PEIICHUH;
—/ienaTh BBIOOP M OpaTh OTBETCTBEHHOCTh 3a PELICHHE
Camoxoumpoins (pegnexcusn):
—J1aBaTh aICKBATHYIO OIICHKY CHTYAIlU! U TpeajiaraTh IUIaH €€ N3MEHEHUS;
—OOBSCHITh TPUYMHBI TOCTH)KEHUS (HEAOCTIKEHHS) PE3yJIbTAaTOB JACATEILHOCTH, 1aBaTh OIICHKY IPHOOPETEHHOMY OIIBITY;
—BHOCHUTb KOPPEKTUBBI B JIESITEIBHOCTH (B TOM YHCIE B XOJ BBINOJHEHMS (PM3NYECKOIO HMCCIEIOBAHUS WM MPOEKTa) Ha OCHOBE HOBBIX
00CTOSITENLCTB, U3MEHUBIINXCS CUTYAIMH, YCTAHOBJIEHHBIX OMIMOOK, BO3HUKIINX TPYIAHOCTEH;
—OLIEHUBATh COOTBETCTBUE PE3yNbTaTa NN U YCIOBUIM
Omoyuonanvnwlii unmeniekm:
—CTaBUTh ce0s Ha MECTO JPYroro 4YeJoBeKa B XOJE CIOpa MM AWCKYCCHH Ha HAYYHYIO TE€MY, IIOHUMAaTh MOTHBBI, HAMEPEHHS U JIOTHKY
Jpyroro
Hpunamue cedsa u opyzux:



—IIpU3HABATH CBOE MPABO HA OMIMOKY MPH PEIICHUH (PU3NYECKUX 33124 UM B YTBEP)KICHUAX HA HAYYHbIE TEMBI M TAKOE XKe MPaBO APYroro
ITPEJJMETHBIE PE3YJIbTATbBI
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[IpenmeTHble pe3ynabTaThl JOJDKHBI OTpPakaTh C(HOPMHPOBAHHOCTD y 00YUaIOMIMXCSl YMEHHUI:

—MWCIOJb30BaTh MOHATHA: (U3NYECKHE M XMMUYECKHE SIBICHUS; HAOIIOJCHUE, SKCIEPUMEHT, MOJAEIb, THIIOTE3d; €AUHUIBI (PHU3MYECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHMs BellecTBa (TBEpHOE, KMIKOE, Ia3000pa3HOE); MEXaHMYECKOe [BM)KEHUE (PaBHOMEPHOE,
HEpaBHOMEPHOE, MPSIMOIMHEIHOE), TPAEKTOPHs, PaBHOJACHCTBYIOIAs CHiI, AedopMmanus (ynpyras, IIacTUYecKas), HEBECOMOCTb, COOOIIAIOIINECS
COCY/IbI;

—pa3nuyath saBiueHus (QUQQy3us; TEIIOBOE IBMKCHUE YAaCTHIl BEIIECTBA; PABHOMEPHOE ABIDKEHHE;, HEPABHOMEPHOE BM)KEHUE; MHEPIIHS,
B3aMMOJECICTBHUE TEN; PABHOBECUE TBEPABIX TEN C 3aKPEIUIEHHOM OCBIO BpAILLCHHUS; IIepeladya AaBJICHUS TBEPABIMU TE€JIAMH, )KUIKOCTSIMHU U Fa3aMu;
aTMoc(epHOE JaBJCHUE; TUIaBAaHHE Tell; MPEBPAIICHNs MEXaHMYECKOW SHEPruH) MO OMHCAHUIO MX XapaKTEPHBIX CBOMCTB W HA OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIUX JaHHOE (PU3UYECKOE SIBIICHUE;

—pacro3HaBaTh NPOSBICHUE W3YUYEHHBIX (U3NYECKUX SBICHHHA B OKPYXKAIOIIEM MHUpPE, B TOM 4HCIE (U3NYECKUE SIBICHHS B TPUPOJIE:
IIPUMEPB] IBWJKEHHUS C PAa3IMYHBIMM CKOPOCTSAMH B >KMBOW WM HEXHUBOW INPUPOJE; ACUCTBHE CUJIBI TPEHMsS B IPUPONE U TEXHMKE; BIHMSIHHE
aTMOC(EepHOTO JaBJICHUS Ha )KMBOH OpPraHU3M; IUIaBaHUE PHIO; ppIYard B TEJIE YENOBEKA; IPU ATOM NEPEBOIUTH MPAKTUIECKYIO 3a7ady B y4eOHYIO,
BBIJICJIATh CYIIECTBEHHbIE CBOMCTBA/IPU3HAKY (PU3MUECKUX SBICHUH;

—OTHCHIBATh M3yYCHHBIC CBOMCTBA TE€N W (PU3MUECKUE SBJICHUS, UCIONB3Ys (PU3NYECKHE BETUYMHBI (Macca, 00bEM, TUIOTHOCTH BEIIECTBA,
BpeMs, IyTh, CKOPOCTh, CPEIHSSI CKOPOCTh, CUJIa YIIPYTrOCTH, CUJIa TSXKECTH, BEC Tela, CHJIa TPEHHs, JaBiieHue (TBEPJOro Tela, KUAKOCTH, ras3a),
BBITAJIKMBAIOIIAs CHUJIa, MEXaHWYecKass pabdoTa, MOIIHOCTb, IJIEUYO CHJIbI, MOMEHT CHJIbl, KOA((ULUEHT MOJE3HOT0 JIEHUCTBUS MEXaHH3MOB,
KMHETHYEeCKas U MOTeHIUaNbHasl SHEPIHs); IPU OMMCAHUM NMPABUWIBHO TPAKTOBATh (PM3UUECKUIA CMBICI MCIIOJIb3YEMbIX BEJMUMH, UX 0003HAYEHUS U
€IMHULIBI (PU3NYECKUX BEIMYMH, HAXOAUTh (POPMYJIbI, CBA3BIBAIOIINE JaHHYIO (PU3UYECKYIO BETUUYMHY C JPYTMMH BEIUYMHAMHU, CTPOUTH IpaQUKU
M3YyYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIWYHMH; XapaKTepu30BaTh CBOMCTBA Tel, (pru3NUecKue IBJICHHS U MPOLIECCHI,

WCIOJIb3YS TpaBUJia CIOKEHUS CU (BHOJb OAHOW mpsiMoi) 3akoH ['yka, 3akon Ilackans, 3akoH Apxumena, MpaBUIIO paBHOBECHs pblyara
(6;0ka), «30510TOE MPABUIIO» MEXAHUKH, 3aKOH COXPAaHEHHs MEXaHHMYECKOW HEpruu; IpU STOM JaBaTh CIIOBECHYIO ()OPMYIMPOBKY 3aKOHA U
3alMCBIBaTh €I0 MaTEMaTUYECKOE BBIPAKECHMUE;

—OOBACHATh (PU3MUECKHUE SIBICHUS, MPOLECCHl M CBOMCTBAa Tel, B TOM YHCIE M B KOHTEKCTE CHUTyallMd MPaKTHKO-OPHEHTHUPOBAHHOIO
XapakTepa: BBIBIATh NPUYNHHO-CIIEICTBEHHBIE CBSA3H, CTPOUTH 00bSICHEHNE U3 1—2 JIOTMYECKUX LIaroB ¢ OMOpOoW Ha 1—2 M3y4yeHHBIX CBOWCTBA
(bu3nvecKux sIBICHUH, GPU3NUECKUX 3aKOHA MITH 3aKOHOMEPHOCTH;

—peniath pacu€THble 3a7aun B 1—2 nelcTBUA, UCTIOIb3Ys 3aKOHBI M (OPMYJIbI, CBS3bIBAIOLINE (PU3NUYECKHE BETUYMHBI: HA OCHOBE aHAJIM3a
YCJIOBHS 3a/1a4M 3alHChIBATh KPAaTKOE YCIIOBHE, MOJCTABIATh (PU3UUYECKHE BETUUMHBI B (OPMYJIBI M IPOBOJUTH Pacd&Thl, HAXOAUTH CHPAaBOYHBIE
JaHHbIE, HEOOXOAUMBIE JIJISl pELIeHHUS 3a/1a4, OLIEHUBATh PEATMCTUYHOCTh NOTy4YeHHOU (prU3MuecKOi BEIUUNHBI,

—pacmo3HaBaTh MpPOOJIEMbI, KOTOPbIE MOXKHO PELIMTh NpPU TMOMOLIM (PU3HYECKUX METOAOB; B OMHMCAHUM HCCIIEAOBAHMS BBLIEIATH MpPO-
BEpsEMOE MPEANONOKeHHE (TUIO0TEe3Y), pa3IndaTh U HHTEPIPETUPOBATH MOJTYUYEHHBIN pe3ynbTar, HaXOAUTh OIIMOKH B XOJ€ OIBITA, JeJIaTh BHIBOJIbI
I10 €0 Pe3yJIbTaTaM;

—TIPOBOJUTH OTBITHI 110 HAOIIOJEHUIO (PU3NUECKUX SBICHUHN WK (PU3NYECKUX CBOWCTB Ted: (OPMYINPOBATH MPOBEPSEMbIE MPEITOI0KEHNUS,



coOHpaTh YCTaHOBKY U3 IPEAJIOKEHHOTO 000PYA0BaHUS, 3alIMCHIBATH XO/1 OIBITA M (POPMYITUPOBATH BHIBOIBI;

—BBIMIOJIHATH MPSIMbIE U3MEPEHHsI PACCTOSHUSA, BPEMEHH, MacChl Teia, 00bEéMa, CHIIbI U TEMIIEPAaTyphl C HCIOJIb30BAHUEM aHAJIOTOBHIX U
M(POBBIX MPUOOPOB; 3AMKUCHIBATH TTOKA3aHUS MPUOOPOB € YUETOM 33/IaHHOM a0COIIOTHOM MOTPEITHOCTH U3MEPEHUN;

—  MPOBOJUTH HCCIIEOBAHUE 3aBUCUMOCTU OIHOW (PU3MYECKOW BEIMYUHBI OT APYrod C HCIOJIb30BAHHEM MPSMBIX H3MEpeHul (3a-
BHUCUMOCTH ITyTH PAaBHOMEPHO JIBHXKYIIETOCS Teja OT BPEMEHHU JBIKCHMS TeJla; CUJIbl TPEHMS CKOJIbKEHHS OT Beca Tella, KayecTBa 00pabOTKU
MIOBEPXHOCTEW TE€I M HE3aBUCUMOCTH CWIbl TPEHHUS OT IUIONIAJAM CONPUKOCHOBEHUS TEJI; CHJIbl YIPYTOCTH OT YIJIUHEHUS IPYXKUHBI;
BBITAJIKMBAIOIICH CHJIBI OT 00BhEMA MOTPYKEHHOW YacTH TeJa U OT TUIOTHOCTH JKHUJIKOCTH, €€ He3aBUCUMOCTH OT IJIOTHOCTH Tela, OT TJIyOWHBI, Ha
KOTOPYIO TOrPYKEHO TEJIO; YCIOBUM IUIaBaHUSA TeJ, YCIOBUH paBHOBeCHsl pbluara M OJOKOB);y4acTBOBaTh B IJIAaHUPOBAHUHM Y4EOHOTO
HUCCIICAOBaHUA, CO6I/I' paTh YCTAHOBKY U BBIIIOJHATH U3MEPCHUS, CIACAYS NPCAJTIOXKCHHOMY IJIaHY, Q)HKCI/IpOBaTI) PE3YIbTAThI HOJIy‘-IeHHOﬁ 3aBUCUMOCTH
(bu3MYECKUX BEIIMYMH B BHJIE IPEIOKEHHBIX TaONIUIl U TpaduKOB, AeNaTh BBIBOABI IO Pe3yIbTaTaM HCCIEI0BaAHUS;

—IIPOBOJIUTh KOCBEHHBIE M3MEPEHHs (PU3NUECKUX BEIMYMH (IUIOTHOCTH BEIIECTBA KMIKOCTH M TBEPIOTO TEJa; CHJIA TPEHUS CKOJIbKEHHS,
JaBJICHHE BO3/yXa; BBITAJIKWBAIONIAs CHJIA, JCUCTBYIOIIAS Ha MOTPYKEHHOE B KUAKOCTH TENO; KOAIPOUIMEHT IMOJIE3HOTO NEHCTBUS MPOCTHIX
MEXaHU3MOB), CIIeAys NPEJIOKEHHOW HHCTPYKLUHU: INPU BBIIOJHEHUU HM3MEPEHUN cOoOMpaTh HSKCIEPUMEHTAIBHYIO YCTAHOBKY M BBIYMCIATH
3HAaYE€HHE UCKOMOW BEJINYMHBI;

—C00Ir01aTh MPaBUIIa TEXHUKH 0€30MacHOCTH MPpH padoTe ¢ 1a00paTOPHBIM 000PYI0BaHHEM;

—YyKa3blBaTh MPUHIMIMBI JIEHCTBUS NPUOOPOB U TEXHUYECKUX YCTPOMCTB: BEChl, TEPMOMETpP, IWHAMOMETP, COOOIIAIOIIHUECS COCYIbI,
OapoMeTp, pevar, MOABMKHBIA 1 HEMOIBM)KHBINA OJIOK, HAKJIOHHAS TIOCKOCTB;

—XapaKTepU30BaTh MPUHIUIBI JEHCTBUS W3YyYEHHBIX NPUOOPOB M TEXHUYECKUX YCTPOMCTB C OIOPOM HA WX OMHCAaHUS (B TOM 4YHCJE:
MOJALIMITHUKY, YCTPONUCTBO BOJOINPOBOJA, TMAPABINYECKHUM Ipecc, MAaHOMETP, BHICOTOMEpP, MOPIIHEBOM HACOC, apeOMETpP), UCIOIb3Yysl 3HAHUS O
CBOMCTBaX (PM3NYECKUX SIBICHUM U HEOOXOIUMbIE (PU3NUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

—IIPUBOAMUTH MPUMEPHI / HAXOAUTh HHPOPMALIMIO O MPUMEpax MPaKTHUECKOro MCIOIb30BaHMs (PU3NYECKUX 3HAHUI B IMOBCEJHEBHOMN KU3HU
s obecrieyeHHs: 0€30MACHOCTH NpU OOpallleHUH ¢ MpuOopaMH U TEXHHYECKHMH YCTPOMCTBaMH, COXpaHEHHs 3JI0POBbS U COOJIIOJCHHS HOPM
9KOJIOTUYECKOIO ITOBEJCHUS B OKPYKAOLIEH Cpelie;

—OCYILECTBIATh OTOOpP HCTOUYHUKOB HMH(POpMALUM B ceTH VIHTEpHET B COOTBETCTBMM C 3a/JaHHBIM IOHUCKOBBIM 3allpOCOM, Ha OCHOBE
MMEIOLIUXCS 3HAHUN U MyTEM CpaBHEHMS PA3IMYHBIX MCTOYHUKOB BBIIEIATH MH(POPMAIIHIO, KOTOpas SIBISETCS] MPOTUBOPEUMBOM HIIM MOXKET OBITh
HEJIOCTOBEPHOM;

—MCIIONIb30BaTh MPHU BHINOTHEHUH YYeOHBIX 3a/IaHUi HAYYHO-TIOMYSPHYIO TUTEPATypy (HU3HUECKOTO COJIep:KaHus, CIIPaBOYHbIE MaTEPHUATIbI,
pecypchl cetr IHTepHeT; BiaieTh NpuéMaMu KOHCIIEKTUPOBAHMSI TEKCTa, IpeoOpa3oBaHus MH(OpMAIMK U3 OJTHON 3HAKOBOM CUCTEMBI B JIPYTYIO;

—  co3JgaBaTh COOCTBEHHBIE KpaTKHe MUCHMEHHBIC M YCTHBIE COOOIICHHS Ha OCHOBE 2—3 MCTOYHMKOB HH(OpMaIuu (hU3HIECKOro co-
Jep>KaHusl, B TOM YHUCIIe MyOIWYHO JenaTh KpaTKUe COOOIIEHHs O pe3yibTaraX MPOEKTOB WM Y4E€OHBIX MCCIEJOBAHUH; MpPU 3TOM TI'PaMOTHO
MCIOJIb30BaTh U3YUYEHHBIN MOHATHIHBIN anmapaT Kypca GU3HKH, COPOBOXKIAThH BHICTYIIJIEHUE MPE3EHTaIUEH;

—  TIpU BBINOJHEHUHM Yy4eOHBIX MPOEKTOB M HCCIEAOBAaHUM pachpenensiTh O00f3aHHOCTH B TPYMIE B COOTBETCTBUU C IOCTABICHHBIMU
3aladyaMM, CJEeIWTh 3a BBINOJIHEHHEM IIJJaHa JEWCTBUM, aJeKBAaTHO OLEHUBAaTh COOCTBEHHBIM BKJIaJ B JEATEIbHOCTh TPYIIbI; BbI
CTpanBaTh KOMMYHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHUE OKPYXKAOIINUX
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IIpenmeTHble pe3ynabTaThl AOJKHBI OTpakaTh CGHOPMHPOBAHHOCTH y 00YUaIOIIUXCSl YMEHHUI:

—MWCHOJb30BATh IOHATHS: Macca M pPa3Mepbl MOJEKYJ, TEIUIOBOE JBMKEHHE aTOMOB U MOJIEKYJ, arperaTHbleé COCTOSHHUS BEILECTBa,
KpUCTAINTMYECKHE M aMOp(HBIE Tela, HACHIIEHHBI M HEHACBHIIIEHHBIA Tap, BIAKHOCTh BO3/lyXa; TeMIIepaTypa, BHYTPEHHSSI SHEPTHUs, TEIJIOBOK
JIBUraTellb; 3JIEMEHTAPHBIN IEKTPUUECKU 3apsii, JEKTPHUUECKOE MOJIe, IPOBOJIHUKHU U JUJICKTPUKHU, IIOCTOSHHBIA JIEKTPUUYECKUI TOK, MarHUTHOE
oJIe;

—pa3nnyarh sBJIEHUS (TEIUIOBOE pAaCIIMpEHHE/CKaTue, TeIlonepeaaya, TEeIIOBOE pPAaBHOBECHE, CMauyMBaHUE, KaIWUISPHbIC SBJICHUS,
HUCIMAapCHUEC, KOHACHCAWs, IJIABJICHHUC, KPUCTAJIJIM3alud (OTBepI[eBaHI/Ie), KHIICHUC, TCILIOIICpEaAava (TCHHOHPOBOI[HOCTB, KOHBCKIIUA, I/ISJ]y‘-IeHI/IC);
JIEKTpU3allUs Tell, B3aUMOJCHCTBHUE 3apsiioB, NEHCTBUS 3JIEKTPUUECKOrO TOKAa, KOPOTKOE 3aMbIKaHUE, B3aMMOAECHCTBHE MAarHUTOB, JeHicTBHE
MAarauMTHOIO IIOJIA Ha IMTPOBOJHUK C TOKOM) IO OIMUCAHUIO UX XAPAKTCPHBIX CBOMCTB M Ha OCHOBE OIIBITOB, ACMOHCTPUPYIOIIHUX OJAHHOC (1)I/ISI/I‘I€CK06
SIBJICHUE;

—pacro3HaBaTh NPOSBICHUE W3YYEHHBIX (U3NYECKHX SBICHHHA B OKPYXKAIOIIEM MHUpPE, B TOM 4YHCIE (U3NYECKUE SIBICHHS B HPUPOJIE:
IIOBEPXHOCTHOE HATSHKEHUE U KallWJUIAPHBIEC SBJICHMS B NMPHUPOAE, KPUCTAIUIBI B Npupoje, uiinydenue CoiHLA, 3aMep3aHUE BOJOEMOB, MOPCKHE
Opu3bl, 00pa3oBaHHE POCHI, TyMaHa, MHES, CHEra; HJIEKTPUUYECKHE SBJICHUS B aTMOC(epe, FMEKTPHUECTBO KUBBIX OPraHM3MOB; MarHUTHOE IOJIE
3emiu, Apeiid MonocoB, poib MATHUTHOTO MOJIS TS )KU3HU Ha 3eMJie, MOJISIPHOE CUSHUE; IPH 3TOM IEPEeBOIUTh MPAKTUUECKYIO 33]jauy B yUeOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOMCTBA/TIPU3HAKU (PU3MUECKUX SBICHUN;

—OINMCHIBaTh M3yYEHHbIC CBOICTBA TNl M (PU3MUECKUE SBICHHS, UCHOJb3Yys (PU3MYECKHE BEIMYUHBI (TeMIepaTypa, BHYTPEHHSS 3Heprus,
KOJINYECTBO TEILIOTHI, YAEIbHAs TEIJIOEMKOCTb BELECTBA, YAEIbHAs TEIIOTA IUIABICHUS, YAEIbHAas TEILUIOTa Napoo0pa3oBaHysl, yAelbHas TEIIOTa
CropaHusi TOIUIMBA, KO3((UIMEHT NOJE3HOr0 ACHCTBUS TEIJI0BOM MalllMHbI, OTHOCUTENbHAS BIAXKHOCTh BO3/1yXa, SJEKTPUUECKUH 3apsi]l, CUjla TOKa,
ANEKTPUYECKOE HANPSKEHUE, COMPOTUBIIEHUE MPOBOJIHUKA, YAEIbHOE COMPOTUBICHUE BELIECTBA, pab0Ta U MOIIHOCTh 3JIEKTPUUYECKOTO TOKA); MPU
ONMCaHUM MPABUIBHO TPAKTOBATh (PU3MUYECKHI CMBICT HCIIOJB3YEMbIX BEIHYMH, O0O3HAUYEHUS U €IUWHUIBI (U3NYECKUX BEIMYUH, HAXOAUTh
(GopMyIibl, CBS3BIBAIOIIME JTAHHYIO (PU3UYECKYIO BEIMUYMHY C JIPYTMMH BEJIUYUHAMH, CTPOUTH IpapUKU HM3YYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX
BEJIMYNH;

—XapaKTCpU30BaTh CBOMCTBA TECI, (1)I/ISI/I‘I€CKI/IC SABJICHUA U IPOUCCCHI, UCITOJIB3YS OCHOBHBIC IMOJIOKCHUA MOHeKyﬂﬂpHO-KHHeTHHGCKOﬁ TCOpHUUn
CTPOEHUS BELIECTBA, IPUHLUI CYNEPIO3UIMH T0JIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpPaHEHMs 3apsizia, 3akoH OMa Juis y4acTKa LeMH, 3aK0OH
Jbxoyns—IJleHna, 3aKOH COXpaHEHHs] HEPIUU; MPH 3TOM J1aBaTh CJIOBECHYIO (OPMYJIHMPOBKY 3aKOHAa M 3alUCBIBATh €r0 MaTeMaTHYecKoe
BBIPAXXCHHUE;

—OO0BSICHATh (PU3MYECKHE TPOILIECCHl U CBOWCTBA TEJ, B TOM YHWCJIE€ M B KOHTEKCTE CUTYal[Mil MPaKTUKO-OPUEHTHPOBAHHOI'O XapakTepa:
BBISIBJIATH IPUUMHHO-CJIE/ICTBEHHbIE CBSI3U, CTPOUTH OOBSICHEHNE U3 1—2 JIOTMUECKUX IIAroB ¢ ONMopoil Ha 1—2 M3y4yeHHbIX CBOICTBA (pru3HUecKuX
SIBJICHUH, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

—pemarb pacy€THble 3a1a4d B 2—3 JEHCTBHS, HCIIOJIb3YS 3aKOHBI U (OPMYJIbI, CBS3bIBaIOIIME (PU3HUECKUE BEIMYMHBI: HA OCHOBE aHalN3a
YCJI0BUA 3aga4U 3alIMCbIBATh KPATKOE€ YCIOBHUEC, BBIABIIATE HCAOCTATOK JAHHBIX JJIA PCHICHUSA 3adavu, BI)I6I/IpaTI) 3aKOHBI 1 CbOpMy.TIBI, H€O6XO)II/IMI>Ie
IS €€ peleHns, IPOBOJUTh Pacy€Thl U CPAaBHUBATH MOJIyYCHHOE 3HaYCHHE (PU3NUYECKOI BETMUMHBI C U3BECTHBIMU JaHHBIMU;

—pacCIIO3HaBaThb HpO6J’IeMI)I, KOTOPBIE MOKHO PCIIMTH IIPHU ITOMOIIA (bl/ISI/ILIeCKI/IX MCTOOOB; HUCIIOJB3ys OIIMUCAHHUE UCCIICAOBaHU, BBIACIATH
IIPOBEPSEMOE MIPENITI0JIOKEHNE, OLIEHNBATH IPABWIIBHOCTD MOPSIIKA IPOBEIECHUS UCCIIEJOBAHMS, JIENIaTh BBIBOIBL;



— IMPOBOAWUTL OIIBITHI IT1O HaGJIIO[[eHI/IIO (1)I/I3I/ILICCKI/IX SIBJICHUM WIIN (1)I/IBI/II-I€CKI/IX CBOMCTB Tl (KaHI/IHHSIpHBIC SABJICHHUA, 3aBUCHUMOCTH
JaBJICHUS BO3MyXa OT ero o0béMa, TeMIeparypsl ;CKOPOCTH TIIpoLlecca OCTHIBAaHHS/HArpeBaHUsl TPH M3IYyYCHUH OT IBETa HU3IY-
YaOIIEH/TOTIOIAoIEel TOBEPXHOCTH; CKOPOCTh MCIAPEHUsI BOJIBI OT TEMIIEPATyphl KHUIKOCTH U IJIOUIAU €€ OBEPXHOCTH; JICKTPU3ALMS TEI U
B3aUMOJICHCTBHE DJICKTPUUCCKHUX 3aps0B; B3aUMOJCHCTBUE IOCTOSIHHBIX MarHUTOB, BU3YaJIM3allMs MAarHUTHBIX IOJIEW MOCTOSHHBIX MarHWTOB,
JEHCTBHSI MATHUTHOTO TIOJISl HA MPOBOJTHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHUTa, CBOMCTBA JICKTPOABUTATENS TOCTOSTHHOTO TOKA): (hOopMyIHpoOBaTh
IPOBEPSIEMBIE TIPEIOI0KEHHSI, COONPATh YCTAHOBKY U3 HMPEATI0KEHHOTO 000pYJOBAaHHS; ONTUCHIBATH XOJ1 ONBITA U (POPMYITHPOBATH BEIBOBI;

—BBIIIOJIHATE IPAMBIC HU3MCPCHHA TCEMIICPATYPHI, OTHOCHUTEIBHON BIAXKHOCTH BO31yXa, CHJIbI TOKa, HANPSAXKCHUSA C HCIOJb30BAHUECM
aHAJIOTOBBIX TPUOOPOB M JATYMKOB (PU3MYECKUX BEIIMYNH; CPABHUBATD PE3yIbTAaThl H3MEPEHUH ¢ YIETOM 3aJaHHON aOCOJIIOTHOM MOTPEIIHOCTH;

—IIPOBOJIUTH MCCIIEIOBAHNE 3aBUCHMOCTH OJHOW (PM3MYECKON BEIWYHMHBI OT JIPYTOil ¢ MCIOJIB30BAHUEM MPSMBIX U3MEPEHHUN (3aBUCHMOCTD
COIPOTHUBIICHHSI TIPOBOJHHUKA OT €ro JUIMHBI, IJIOMIAAN MOIEPEYHOT0 CEYCHUS U YICIBHOTO COIPOTHBIICHUS BEIIECTBA NMPOBOJHMKA; CHUJIBI TOKA,
UAYIIEro 4Yepe3 MPOBOJHUK, OT HANPSHKCHUS Ha MPOBOJHUKE; MCCIEIOBAHUE MOCIEIOBATEIBHOTO U MAPaUICIbHOTO COCIMHEHUH MPOBOIHUKOB):
IUIAHUPOBATh HCCJIEJOBAaHHE, COOMpAaTh YCTAaHOBKY W BBINOJNHATH H3MEPEHUS, CIEAys NpPEAJOKEHHOMY IUIaHy, (HUKCHPOBAaTh pE3yIbTaThl
HOJIy‘I@HHOﬁ 3aBUCHUMOCTH B BHUJIC Ta6JII/ILI n Fpa(l)I/IKOB, ACJIaTh BBIBOALI 110 PE3YyJibTaTaM UCCICAOBAHMA,

—IMPOBOANTH KOCBEHHBIE M3MepeHHs (pu3ndecKkux BenuuuH (yAenbHas TEIIOEMKOCTh BEILIECTBA, CONMPOTHBICHUE MPOBOJIHHKA, pabora M
MOILHOCTb AJIEKTPUYECKOTO TOKA): IUIAHUPOBATh M3MEPEHUS, cOOMpaTh HKCIEPUMEHTAIbHYIO YCTAHOBKY, CJIENys MPENJ0KEHHON MHCTPYKLUHU, U
BBIYHCIIATH 3HAYCHUE BEITMYHHBL;

—Cc00Ir01aTh MPaBUIIa TEXHUKH 0€30MacHOCTH MPH padoTe ¢ 1a00paTOPHBIM 000PYI0BAaHHEM;

—XapaKTepU30BaTh MPUHLUIIBI ICHCTBUS H3YyYEHHBIX TPUOOPOB U TEXHUYECKUX YCTPOMCTB C OMOPO HA MX ONMUCaHUsA (B TOM YHCJIE: CHCTEMA
OTOIUIEHHS JOMOB, TUTPOMETp, NapoBasi TypOHHA, aMIIEPMETP, BOJIBTMETP, CUETUUK IIEKTPUUECKON SHEPrUM, IEKTPOOCBETUTEIbHBIE IPUOOPHI,
HarpeBaTelbHbIe AJIEKTPONPUOOPH! (IIPUMEPHI), SJIEKTPUUYECKUE NPETOXPAHUTENN; SJIEKTPOMATHUT, 3JEKTPOJBUTATENb IOCTOSHHOTO  TOKA),
HCIIOJIB3YSA 3HAaHHUA O

CBOMCTBaX (PM3NYECKUX SBICHUHA U HEOOXOIUMBbIEe (pU3HUECKIE 3aKOHOMEPHOCTH;

—pacrno3HaBaTh MPOCThIE TEXHUYECKHE YCTPONMCTBA U M3MEPUTEIbHbIE NMPUOOPHI MO CXEMaM M CXEMaTHYHBIM PUCYHKAM (3KHUIKOCTHBIN
TEPMOMETp, TEPMOC, NMCUXPOMETP, TUIPOMETp, JBUTaTeNlb BHYTPEHHEIO CrOpPaHMsl, 3JIEKTPOCKOIN, PEOCTAT); COCTABIATh CXEMBbl 3JIEKTPHUUECKUX
IeTIeH ¢ TIOCIIeI0BATENIbHBIM U ITapaJUICIbHBIM COeIMHEHNUEM AIIEMEHTOB, pa3linyasi yCIOBHbBIE 0003HAUCHHS JIEMEHTOB JIEKTPUUYECKUX IEeTIeH;

—IIPUBOANTH MPUMEPBI/HAXOAUTh UHPOPMALIMIO O MpUMepax MPaKTUYECKOTO UCIOIb30BaHUs (U3NYECKUX 3HAHUI B MOBCEIHEBHOMN KU3HU
st obecriedeHrs 0€30MacHOCTH NpU OOpPAIIEeHWH ¢ MpUOOpaMH M TEXHHYECKUMH YCTPOWCTBAMM, COXPAHEHHUsS 37I0POBbsS M COOJIOACHUS HOPM
HKOJIOTMYECKOr0 MOBEAEHUS B OKpYXKaIOLIeh cpelie;

—OCYILIECTBIISATh MOUCK MH(pOpManuu (HU3MUECKOTO cojaep:kaHMs B ceTH VIHTepHET, Ha OCHOBE MMEIOIMXCS 3HAHUM U MyTEM CpaBHEHUS
JOTIOJTHUTEIBHBIX UICTOUHUKOB BBIACIATH HH(OPMAIINIO, KOTOPAs ABJSETCS MPOTUBOPEUMBOM MM MOKET OBITh HEIOCTOBEPHOI;

—MCIIONb30BaTh IPU BBINOJIHEHUH YUYEOHBIX 33JaHUA HAyYHO-TIONMYJSPHYIO JIMTEpaTypy (U3MYECKOro CcojAep)KaHUs, CIpPaBOYHBIE
MaTepHalsl, pecypcsl cetu MHTepHeT; BnajgeTs npuéMamMu KOHCIIEKTUPOBAHUS TEKCTa, IPeoOpa3oBaHus HH(POPMALIUK U3 OJJHON 3HAKOBOM CHCTEMBI
B IpyTy10;

—C03/1aBaTh COOCTBEHHbIC MMCHbMEHHBIE 1 KPAaTKUE YCTHBIE COOOIIEHNUs, 000011ass HHPOPMALIUIO U3 HECKOJIbKUX MCTOYHUKOB (PU3HUECKOTO
COACPIKAHUA, B TOM HYHCIIC HY6J'II/I‘-IHO MNpEACTABIATE PE3YJIbTAThI HpO@KTHOfI 501041 HCCH@HOB&T@HBCKOﬁ ACATCIIBHOCTH, IPpU 3TOM TI'PaMOTHO



MCIOJIb30BaTh U3yYCHHBIM MOHATUIHBIN anmnapaT Kypca (U3HUKH, COITPOBOXKAATH BHICTYIICHUE MPE3EHTAIINEH;

—IIpY BBINOJIHEHUH Y4EOHBIX IPOEKTOB U MCCIIEJOBAaHUIN (PU3MUECKUX MPOLECCOB paclpeAessaTh 00A3aHHOCTH B IPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMU 3a7ladyaMHM, CJIEIUTH 33 BBIMOJIHEHUEM IJIaHa JCWCTBUH M KOPPEKTUPOBATh €r0, aJeKBATHO OICHMBATH COOCTBEHHBIH BKJIAJ B
JesITebHOCTD IPYIIIIbL; BEICTPAUBATh KOMMYHHKAaTUBHOE B3aMMOAEHCTBUE, IPOSBIISASL TOTOBHOCTD Pa3pellaTh KOH(IUKTHL.

9 kinace

IIpenmeTHble pe3yabTaThl JOJDKHBI OTpakaTh CGHOPMHPOBAHHOCTH y 0OYUaIOIIUXCSl YMEHHUI:

—MWCIOJIb30BATh MOHATHUS: CUCTEMa OTCUYETA, MaTepHaibHas TOUKA, TPACKTOPHS, OTHOCUTEIBHOCTh MEXaHHMUECKOTO JBIKEHUS, Jie(opmarius
(ynpyras, miuactuyeckas), TPEHHE, LEHTPOCTPEMUTENIBHOE YCKOPEHHE, HEBECOMOCTh U MEPErpy3Ku; LEHTP TKECTH; aOCONIOTHO TBEPAOE TeJoO,
LHEHTP TSDKECTH TBEPIOTO Tella, paBHOBECHE;, MEXaHWYECKHE KoyieOaHWs M BOJHBI, 3BYK, MHPPA3BYK U YJIbTPa3BYK; JIEKTPOMATHUTHBIC BOJIHBI,
IIKaJIa 3JIEKTPOMAarHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U 1aIbHO30PKOCTb, CIIEKTPHI UCITyCKaHUS U MOIJIOIIEHUS; alb(pa-, 0eTa- 1 raMMa-u3J1ydyeHus,
M30TOIIbI, s/IEpHAsI SHEPTreTHKA;

—pa3nuyath SBJIEHUSA (PaBHOMEPHOE M HEPAaBHOMEPHOE MPSMOJIMHEHHOE MBM)KEHHE, PABHOYCKOPEHHOE NpPSMOJMHEHHOE JBU)KEHHE,
cBOOO/IHOE MaJieHUE TeJl, PABHOMEPHOE [BUKEHHE I10 OKPYKHOCTH, B3aUMOJCHCTBHE TE€J, PEAKTUBHOE JBUKEHME, KOJIEOATEIbHOE JBHIKEHUE
(3aTyxarouye M BbIHY)XJCHHbIE KoJIeOaHUs), PE30HAHC, BOJIHOBOE JBUXKEHHE, OTPA)KEHUE 3BYKA, JIEKTPOMArHUTHAS MHIYKLUS, NPSIMOJIMHEIHOe
pacnpocTpaHeHHE, OTPaXEHUE U NPEIOMJICHUE CBETa, IOJIHOE BHYTPEHHEE OTPAKEHHUE CBETA, pa3jloKeHUE Oeloro CBeTa B CIEKTP U CIOXKEHHE
CIIEKTPAJIBbHBIX I[BETOB, €CTECTBEHHAs PaJMOAKTUBHOCTb, BO3HHMKHOBEHHE JIMHEHUYaTOro CHEKTpa HU3JIy4eHHUs) 10 ONUCAHMI0O MX XapaKTEepHBIX
CBOMCTB U Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX JIaHHOE (PU3NUECKOE SBICHMUE;

—pacro3HaBaTh NPOSIBICHNE H3YYEHHBIX (U3UYECKUX SBJICHUH B OKpYXKAlomeM MHUpe (B TOM 4Hcie (DU3MYECKHe SIBICHUS B MPUPOJE:
MPWINBBI U OTJIUBBI, JABMKEHHE IUIaHeT COJHEYHOH CHCTEMBbl, PEaKTHUBHOE JBM)KEHHE >KUBBIX OPraHU3MOB, BOCHPUATHE 3BYKOB >KHBOTHBIMU,
3eMJIETpsICEHUE, CEeHCMHYECKHe BOJHBI, I[yHaMH, 3XO, I[BeTa TeJl, ONTHYECKHE SBJICHHS B NpUpPOAE, OHOJOrvyeckoe IelcTBUE BUAMMOTIO,
yIbTPaUOJETOBOIO M PEHTTEHOBCKOTO W3JIyYEHUH; €CTECTBEHHBIM pPaJUOAKTUBHBIA (OH, KOCMHUYECKHE JIy4d, PaJMOaKTUBHOE H3JIyuyeHUE
IPUPOJHBIX MUHEPAJIOB; IEHCTBHE PaJAMOAKTUBHBIX M3JIyYeHUH Ha OpraHU3M 4esioBeKa), IPU 3TOM MEepEeBOIUTH NPAKTUUECKYIO 33Jauy B y4eOHYIO,
BBIJIETISITh CYIIIECTBEHHbIE CBOWCTBA/TIPU3HAKY (PU3NUECKUX SBIICHUII;

—OMMCHIBaTh U3YYCHHbIE CBOICTBA Ten M (hU3MUYECKHUE SBICHUS, UCTIONb3Yys (U3NUYECKUE BEJIMYMHBI (CPEAHSAS U MTHOBEHHAs! CKOPOCTh Teja
P HEPAaBHOMEPHOM JBUKEHHH, YCKOPEHUE, NepeMEIeHUe, MyTh, YIJI0Bas CKOPOCTb, CUJIa TPEHMsI, CUJIa YIIPYTrOCTH, CUJla TSKECTH, YCKOPEHUE
CBOOOJTHOTO MAJICHUs, BEC TeJa, UMITYJIbC TeJla, UMITYJIbC CUIIbI, MEXaHHUYeCcKasi paboTa U MOLIHOCTb, MOTEHIMAIbHAS YHEPT U Tela, MOJIHATOrO Haj
MTOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAs YHEPTHUsl CXKATOW MPYKUHBI, KWHETHYECKasl dHEPrus, MOoJHas MEeXaHUYecKasl SHeprus, Mepuojl U 4acToTra
Kosie0aHUH, JUIMHA BOJIHBL, TPOMKOCTh 3ByKa M BBICOTa TOHA, CKOPOCTb CBETa, MOKa3aTellb NPEOMJICHHUS Cpe/bl); MPU ONHCAHUU IPABUIBHO
TPaKTOBaTh (PU3MUECKHUI CMBICI HCHOJIb3YEMbIX BEIMYMH, 0003HAYEHUS U €AMHMIBI (PU3NYECKUX BEIMYMH, HAXOAUTH (OPMYIIbI, CBSA3BIBAIOIINE
TaHHYIO (PU3HUECKYIO BEIMUUHY C JPYTHMHU BEIMUUHAMH, CTPOUThH IT'paQUKH U3YYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIHYHH;

—XapaKTepru30BaTh CBONCTBA T, (U3NUYECKUE SIBJICHUS U MPOLECCHI, UCIIOJIb3Ys 3aKOH COXpPaHEHHs YHEPTHH, 3aKOH BCEMUPHOTO TATOTEHMUS,
MPUHLMII CYNEPIO3ULMU CWI, NPUHLIMI OTHOCUTENbHOCTH ['anmmies, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHUS HMMIIYJbCa, 3aKOHBI OTPAKEHUS U
MPEIOMJIEHUSI CBETA, 3aKOHBI COXPAHEHUS 3apsiIOBOTO M MacCOBOTO YMCEN MPU SJIEPHBIX PEaKLUAX; IPU 3TOM JIaBaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA U 3aIIMCBIBATh €r0 MaTEMaTHUECKOE BBIPAKECHHUE;

—OO0BSICHATh (hU3MUYECKHE MPOIECCHl U CBOMCTBA TEJl, B TOM YHCJIE€ M B KOHTEKCTE CHUTyallHil MPaKTUKO-OPUEHTHUPOBAHHOTO XapakTepa:



BBISIBIISATH IPUYMHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH OOBACHEHHE U3 2—3 JOIMYECKHX IIaroB ¢ OMOPOil Ha 2—3 M3yUEHHBIX CBONCTBA (PU3NUECKUX
SBJICHUH, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEHH;

—pemarb pacu€THbIC 3a/1a4M (OIHMPAIOIINECS HA CUCTEMY U3 2— 3 ypaBHEHHIl), HCIOJB3Yys 3aKOHBI U (POPMYIIbI, CBSI3bIBAIONINE (DU3NIECKHE
BEJIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBUS 3a/laydl 3alHChIBaTh KPATKOE YCJIOBHE, BBISBISATH HEOCTAIOIIME WM M30BITOUHBIC JaHHbIE, BHIOMPATH
3aKOHBI U (OpPMYJBI, HEOOXOMUMBIC AJS PELICHUs, MPOBOAMTH PACYETHl M OICHMBATH PEATMCTUYHOCTH MOJYYCHHOTO 3HA4YECHUs (HU3NUYECKOM
BEJIMYMHBI;

—pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PEHIMTh MPU MOMOIIU (U3NYECKUX METOJOB; UCIOJb3Ysl OMHCAHHUE HCCIEAOBAHUS, BBIACIAThH
MPOBEPSEMOE TPEAIONIOKEHUE, OLEHNBATh MPABMIBHOCTD MOPSJIKA MPOBEACHHUS MCCIEIOBAHUSA, JIEJaTh BBHIBOJbI, HHTEPIIPETHPOBATh PE3YJIbTaThI
HaOJI0/IEHUH U OIBITOB;

—TIPOBOJUTH OMBITHI MO HAONIONECHUIO (PU3MUYECKUX SBIICHUN MU (PU3UUYECKHX CBOMCTB Tell (M3ydyeHHEe BTOpOro 3akoHa HproToHa, 3akoHa
COXpaHEHHs PHEPTUH; 3aBHCHUMOCTh Iepuoja KoieOaHWi MPYKHUHHOTO MasTHHKA OT MAacChl Tpy3a U >KECTKOCTH NMPYXHHBI M HE3aBUCHMOCTH OT
aMIUTUTYIbI MaJbIX KoJeOaHUi; MPSIMOIMHEWHOE PACIPOCTPAHEHHE CBETA, PA3JIOKEeHHE OEJIOro CBETa B CHEKTP; U3YUEHHE CBOMCTB M300paKeHHS B
TUTOCKOM 3€pKajie M CBOWCTB M300pa’keHUs IpeaMeTa B cOOMparoIIel JIMH3e; HaOMI0IeHNe CIUIONIHBIX U JIMHEWYaThIX CIIEKTPOB HM3IIyYeHHS): ca-
MOCTOSITEIbHO COOMPATh YCTAaHOBKY M3 U30BITOYHOTO HaOOpa 000PyAOBaHUS;, OMUCHIBATH X0/ OIBITA U €r0 Pe3yNbTaThl, (POPMYIHPOBATH BHIBOIBI,

—IIPOBOJIUTH TPU HEOOXOIMMOCTH CEPHUI0 IPSIMBIX H3MEPEHHM, ONIpPeNeNsis CpeHee 3HaUCHNE N3MEePsIeMOr BETMYMHBI ((POKyCHOE paccTosHUE
coOuparoiiel JuH3b1); 000CHOBBIBATh BHIOOP CIIOCO0a M3MEPEHHUS/M3MEPUTEIHHOTO TIPUO0DPa;

—IIPOBOJIUTH MCCIIEIOBAHNE 3aBUCUMOCTEH (PU3MUECKUX BEIMYUH C MCIIOJIB30BAaHHEM MPSIMBIX W3MEPEHUH (3aBHCHMOCTH ITyTH OT BPEMEHU
IIPU PAaBHOYCKOPEHHOM JIB)KEHUU 0€3 Ha4allbHOM CKOPOCTH; MepHuoAa KoJieOaHHii MaTeMaTHYeCKOro MasiTHUKA OT JAJUHbBI HUTH, 3aBUCHMOCTH YTJia
OTpaKEHHsI CBETa OT yIJIa MaJeHHsl W yIiia MPeJOMJICHUs OT yIJia MaJeHus): MIIAHUPOBATh UCCIIEI0BAaHUE, CAMOCTOSATEIIEHO COOMPATh YCTaHOBKY,
(buKCcUpOBaTh pe3yabTaThl MOJIYYEHHONW 3aBUCUMOCTH (PU3MUYECKUX BEIMYUH B BUJE TaOJIUI U Tpa@HKOB, JIeJIaTh BBIBOABI IO pe3yabTaTaM UCCIEeN0-
BaHUS;

—IIPOBOJIUTh KOCBEHHBIE M3MEPEHUs (U3NYECKUX BEIMYMH (CpeAHssl CKOPOCTh M YCKOPEHHME Tejla MpPHU PaBHOYCKOPEHHOM JBHIKEHMUHU,
YCKOpEHHE CBOOOTHOTO MaICHUSs, )KECTKOCTh MPYKUHBI, KO3()PHUIIMEHT TPEHUSI CKOJIBKEHHUS, MEXaHHUYeCcKasi paboTa U MOITHOCTh, YAaCTOTA U MEPUOT
KoJIeOaHUH MaTeMaTHYECKOro U MPYKUHHOTO MasiTHUKOB, ONITHYECKasi CHJIa COOMPAIOLIel JTMH3bI, paJlMOAKTUBHBIA (POH): MIaHUPOBATh U3MEPEHUS;
coOMpaTh IKCIEPUMEHTAIBHYIO YCTAHOBKY W BBITIOJHSTH M3MEPEHHS, CIEAys TMPEIIOKEHHOW HHCTPYKIIUH; BBIYUCISATH 3HAUCHUE BEIWYMHBI U
aHAJIM3UPOBATh MOJyYEHHbIE PE3YJIbTAThl C YUETOM 3aJJaHHOM MOIPEIIHOCTH U3MEPEHUI;

—Cco0II0/1aTh NpaBUJia TEXHUKH 0€30MacHOCTH MpH pabdoTe ¢ 1a00paTOPHBIM 000PYI0BaHHEM;

—pa3nu4aTh OCHOBHBIE MPU3HAKH W3YUEHHBIX (PU3NYECKUX MOJEIICH: MaTepuabHasi TOUKa, aOCOIOTHO TBEPAOE TENO, TOUCUHBIH UCTOYHUK
CBeTa, JIy4, TOHKas JIMH3a, TUTAaHEeTapHasi MOJIeh aTOMa, HYKJIOHHAs! MOJIETh aTOMHOTO SIpa;

—XapaKTepu30BaTh MPUHIUIBI JEHCTBUS H3YyYCHHBIX HPUOOPOB M TEXHHYECKHX YCTPOWCTB C OMOPOM Ha MX OMHUCAHUSA (B TOM YHCIE:
CTIIHJIOMETp, MATYMKH TIOJIOKEHUS, PACCTOSIHHS W YCKOPEHWS, pakeTa, dJXOJOT, OYKH, MEepUCKom, (oToamnmapar, ONTHYECKHE CBETOBOJIBI,
CIIEKTPOCKOI, TO3UMETP, Kamepa BuiibcoHa), nCrob3ys 3HaHUS O CBOMCTBaX (PU3NYECKUX SIBICHUHM U HEOOXO0IUMbIE (PU3HMUECKUE 3aKOHOMEPHOCTH;

—MWCHOJb30BaTh CXEMBl U CXEMaTHYHbIE PUCYHKH H3YYEHHBIX TE€XHHYECKHX YCTPOWCTB, M3MEPHUTENbHBIX NMPHUOOPOB U TEXHOIOTMUYECKUX
MIPOIIECCOB TPH PEHICHUH Y4eOHO-TPAKTHUECKUX 3a/1a4; ONTUYECKHE CXEMBI JUI TIOCTPOCHUS M300pa)KCHHWH B TUIOCKOM 3epKajie U cOOMparomei
JIMH3E;



—IIPUBOIUTH MPUMEPHI/HAXOAUTh MHPOPMAIUIO O MpPUMEpax MPaKTHUYECKOrO HUCIOJIb30BaHUs (U3NYECKUX 3HAHUN B MOBCEIHEBHOM >KU3HU
uig obecrieueHus 0€30MacHOCTH MpPH OOpallleHuu ¢ MpUOOpaMH M TEXHUYECKUMHU YCTPOMCTBAMHM, COXPAHEHUS 3J0POBbS M COOIIOACHUS HOPM
9KOJIOTMUECKOTO TIOBEJICHUS B OKPYKaIOLLEN CPELIE;

—OCYILIECTBIISATh MOUCK HH(pOpManuu (pU3M4ecKoro coaepkaHus B ceTd VHTepHET, caMOCTOSITENBbHO (HOPMYNIHPYsS MOUCKOBBIM 3ampoc,
HAXOJUTh IYTH ONPEIEICHUS JOCTOBEPHOCTH MOTYICHHON NH(POPMAIIUN HA OCHOBE UMCIOIIUXCS 3HAHUH U JIOTIOJIHUTEIHHBIX HCTOYHUKOB;

—MCII0JIb30BATh MPHU BBHIIOJHEHUHN YUEOHBIX 3aJaHUI HAYYHO-TIOMYJISPHYIO JIUTEpaTypy GU3HUECKOTO CONEpKaHus, CIIPaBOYHbIE MaTepHAaIbI,
pecypcsl cetr IHTepHET; BiaeTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa, MPeoOpa3oBaHus HH(OPMAIIUH U3 OJHOM 3HAKOBOW CHCTEMBI B IPYTYIO;

c03/1aBaTh COOCTBEHHBIEC MMCbMEHHBIE U YCTHBIE COOOIICHHSI Ha OCHOBE MH(GOPMAIIUU M3 HECKOJIBKUX UCTOYHUKOB (PU3UYECKOTO CONEPIKAHUS,
MyOIMYHO MPEACTABIATh PE3YAbTAThl IPOSKTHOM UM HCCIIEIOBATEIBCKON JESITSILHOCTH; IIPH 3TOM TPAMOTHO HCIIOIh30BaTh U3yICHHBIN
MOHATUMHBIN anmapar u3y4aemoro paszena GU3NKH U COMPOBOXKIATh BBICTYIJICHUE MPE3CHTAIUEl ¢ yuéTOM 0COOEHHOCTEN ayTUTOPUU CBEPCTHUKOB.
Jlnst mydmiero ycBoenus Matepuaia B Paznen «Mexanudeckue siBIeHHU» Jo0aBieHo 4 yaca u3 paznena «lloBTopeHue.

2. COAEP)KAHUE YYEBHOI'O ITPEJIMETA «®U3UKA»

7 kj1ace

Paszpnen 1. ®dusuka u e€ poJib B NO3HAHMH OKPY’KAKOLIEro MUpa
®usuka — Hayka o npupojne fBieHus npupojsl duznueckue sSBICHUS: MEXAHWYECKUE, TEIJIOBbIE, JEKTPUUECKHUE, MarHUTHbIE, CBETOBBIE,
3ByKOBbIe. Pu3nyeckue BenuunHbl M3mepenne ¢usnueckux BennuuH Pusndeckue npuodopsl Ilorpemuocts uzmepenuit MexayHapoHas cuctema
enunul. Kak ¢pu3uka u apyrue ecTeCTBEHHbIE HAYKH U3y4aroT Npupoy EcTecTBeHHO-HayuHbIM METO/ MO3HaHUs: Ha0Jl0IeHue, TOCTaHOBKA HAYYHOI'O
BOINpoca, 00bsICHEHNE HA0I01aeMOr0 SIBIICHUS B BUJE TUIIOTE3bl, IKCIIEPUMEHT 110 IpoBepke runote3 Onucanue GU3NUECKUX SBICHUH ¢ MOMOILBIO
MoJeIIen
Jemoncmpayuu
1 Mexanuueckue, TEIJIOBbIE, JEKTPUUECKHUE, MAaTHUTHBIE, CBETOBBIE SIBJICHUS
2 ®uszuyeckue Npudopsl U MpoLeaypa IPSIMbIX U3MEPEHHUH aHATOTOBBIM U LIU(POBBIM TPUOOPOM
3 H3mepenune nanbHOCTH MOJETA TEa, OPOMIEHHOTO TOPU30HTAIBHO OMpenenenne cpeTHero 3HaueHHs
Jlabopamopuvie pabomovt u onvimul
1 Omnpenenenue 1eHbI JeJIEHUs HIKAIBI H3MEPUTEIBHOTO MprOopa
2 H3mepeHue pacCTOSIHUN
3 H3zmepenue o0bEMa KUIKOCTH U TBEPAOTO TeIa
4 OmnpeneneHue pa3sMepoB MalbIX Tell
5 M3mepenue temnepaTypsl IPHU MOMOIIH KUJIKOCTHOIO TEPMOMETPA U AATYUKA TEMIIEPATYPHI
6 IlpoBenenue ncciegoBaHUS MO MPOBEPKE TUIOTE3bI: AATbHOCTh MOJETA IAPUKA, MYIIEHHOTO TOPU30HTAIBHO, TEM OOJIblIe, 4eM OoJIbIle



BBICOTA MTyCKa

Pasnen 2. [lepBoHayaibHbIe CBeeHNs 0 CTPOCHUH BellleCTBA

CrtpoeHue BelecTBa: aTOMbl U MOJIEKYJIbI, KX pa3Mepbl OTBITHI, I0Ka3bIBAOIIKUE TUCKPETHOE CTPOCHUE BEIIECTBA

JIBmkenue yacTuil BemectBa CBsi3b CKOPOCTH JIBHKEHUS YaCTHUIL C TEMIEpaTypoit bpoyHoBckoe nBmkenue, nuddysus BzaumonericTerue qactui
BEILIECTBA: MPUTSHKEHUE M OTTAJIKMBaHUE. ATperaTHbIE COCTOSHUS BEIIECTBA: CTPOCHHE Ta30B, KUAKOCTEH U TBEPABIX (KPUCTAJUIMUECKHUX) TEJ
B3aumocBsi3p Mex1y CBOWMCTBAMHU BEILECTB B Pa3HBIX arperaTHbIX COCTOSHHUSIX U MX aTOMHO-MOJEKYJISPHBIM cTpoeHreM OCOOEHHOCTH arperaTHbIX

COCTOSIHUM BOJIbI
Jemoncmpayuu
1 HabmtoneHue OpOyHOBCKOTO JTBUKECHHS
2 HaGmronenue nudy3un
3 HalGmronenue siBneH, 00BACHAIOMNXCS MPUTSHKEHUEM WM OTTAJKMBAHUEM YacTHUIl BEIIeCTBa
Jlabopamopuvie pabomol u onvimul
1 Ouenka quamerpa aToMa METOJOM PsI0B (C UCIOIb30BaHUEM (GoTorpaduii)
2 OnbITH IO HAOJIOICHUIO TETUIOBOTO PACIIUPEHUS Ta30B
3 OmbITH IO 0OHAPYXKEHUIO ACUCTBUS CUJT MOJEKYISPHOTO MIPUTSKEHUS

Paznen 3. /IBuskeHne U B3auMo/ieiicTBue Tej
Mexannueckoe ABuxeHHe PaBHOMepHOe M HepaBHOMepHOe JBHkeHHe CkopocTh CpeaHsisi CKOpOCTh MpU HEPAaBHOMEPHOM ABMKEHHHM Pacuér

IyTH ¥ BPEMEHU JIBIDKEHUs. SIBIIeHHMEe MHEPIUU 3aKOH WHEpHuH B3anmMmoaeiicTBie Ten Kak MPUYMHA U3MEHEHUSI CKOPOCTH JIBMDKCHHUS Tell Macca Kak
Mepa uHepTHocTu Tena [InoTHocTh BemecTBa CBS3b MIOTHOCTH C KOJTUYECTBOM MOJIEKYH B eAMHHIE 00bEéMa BemecTBa. CHlla Kak XapaKTepUCTUKA
B3anMoieiicTBus Ten Cuiia ympyrocTH U 3akoH ['yka M3mMepeHue CHTbl ¢ TOMOIIBbIO JHHAMOMETpa SIBJICHNE TATOTCHHS B crjia TshKecTd CHila TSKECTH
Ha Apyrux miaHerax. Bec tena HeBecomocth CrnoxeHHe cuil, HampaBJIeHHBIX MO OAHON mpsmoi PaBHopeiicTByromas cun Cuna Tpenus TpeHue
CKOJIB)KEHUS ¥ TPEHUE MOKOs1 TpeHue B IPUPOJIE ¥ TEXHUKE

Jemoncmpayuu

1 HaOimroneHne MeEXaHUYECKOI0O IBKEHUS TEIa

2 U3mepeHue CKOPOCTH MPSIMOTUHEHHOTO JBUKCHUS

3 HaOmnronenue siBIICHUS HHEPIIAU

4 HalnropeHue U3MEHEHHUsI CKOPOCTH MPHU B3aUMOJACHCTBUU TEI

5 CpaBHeHHE Macc MO0 B3aMMOJICHCTBHIO TEI

6 CroxeHue CWII, HalpaBIEHHBIX 11O OJTHOM MPSMOA

Jlabopamopuvie pabomot u onvimul
1 OmpeneneHre CKOPOCTH PaBHOMEPHOTO JABMKEHUS (IIapUKa B )KUIKOCTH, MOAEITH IIIEKTPUIECKOTO aBTOMOOWIISI U T 11 )



2 OmpeneneHue cpegHel CKOPOCTH CKOJIbKEHUS OpycKa WU [IapUKa 110 HAKJIIOHHON IJIOCKOCTH
3 OmnpezaeneHue IIOTHOCTU TBEPAOIO Tela
4 OnbIThl, AEMOHCTPHUPYIOIINE 3aBUCUMOCTh pacTsDKeHUs (AepopMaIiui) Mpy>KUHBI OT TPUI0KESHHOU CHIIBI
5 OnbIThl, IEMOHCTPUPYIOLIME 3aBUCUMOCTb CUJIbI TPEHUS CKOJIBKEHHS OT Beca TeJla U XapaKTepa CONPHUKACAIOLINXCS TTOBEPXHOCTEH

Pasnen 4. /laBiieHue TBEPABIX TeJl, dKUAKOCTEH U Ta30B

Hasnenrne CriocoObl yMEHbILIEHUSI U yBeIMYEHUS JaBieHus JlaBieHue raza 3aBUCUMOCTH JaBJieHMs Ta3a oT 00béMa, Temneparypsl Ilepenaua
JaBJICHUS TBEPIBIMU TEJaMH, KUIKOCTIMHU U razamu 3akoH Ilackans IlneBMaTudeckue MamvHbI 3aBUCHUMOCTH JABICHUS KUIAKOCTH OT TITYOWHBI
I'mapocratuueckuit mapagokc  CooOmaronuecs cocynsl ['mapaBiauueckue Mexanu3mbl. AtMmocdepa 3emin U atmochepHoe naBienue [IpuanHbl
CylIecTBOBaHUS BO3MyHIHON oOonouku 3emiu OnbiT Toppuuermn M3mepenue atMochepHOro naBieHUs 3aBUCHMOCTb aTMOC(EPHOTO AAaBICHHS OT
BBICOTHI HaJl ypoBHeM Mops [IpuGopsl 11t u3mepenus atmocdepHoro napineHus. JleiicTBue KUIKOCTU U ra3a Ha MOTPYKEHHOE B HHUX Tello Beitan-
KuBaromias (apxumenona) cuna 3akoH Apxumena [lnaBanue ten Bo3myxornaBanue

Jemoncmpayuu
3aBUCUMOCTB JABJICHUS T'a3a OT TeMIIepaTypbl
[Tepenaya naBiieHUS KUJIKOCTBIO U Ta30M
CooOmaromuecs cocyabl
I'mppasinueckwii npece
[IposiBnenue nericTBus aTMOCc(hepHOro TaBICHUS
6 3aBUCHUMOCTb BHITAIKMBAIOIICH CHIIBI OT 00BEMA MOTPYKEHHOM YaCTH Tella U INIOTHOCTH KUAKOCTU
7 PaBEHCTBO BBHITAJIKUBAIOIICH CHIIBI BECY BHITECHEHHOM JKUIKOCTH
8 VYcroBue maBaHus TeN: MJIaBaHUE WIH MOTPYKEHHE TE B 3aBUCUMOCTH OT COOTHOILICHUS TUIOTHOCTEH Tela U KUIKOCTH
Jlabopamopuvie pabomol u onvimul

1 HccnenoBaHue 3aBUCMMOCTH Beca Tejia B BOJie OT 00bEMa MOrpyKEHHON B )KUJIKOCTh YaCTH Tela

2 OmnpeneneHne BHITAIKUBAIOIIEH CHJIBI, IEHCTBYIONIEH HA TEJIO, MOTPYKEHHOE B )KUIAKOCTh

3 IIpoBepka HE3aBUCHUMOCTH BBITAJIKHBAIOIIEH CHIIBI, JEHCTBYIOIIEH Ha TETO B KUAKOCTH, OT MacChl Tena

4 OnpIThl, TEMOHCTPHUPYIOIINE 3aBUCUMOCTh BBITAJIKUBAIOIICH CHIIBI, JEHCTBYIONIEH Ha TENO B JKUJIKOCTH, OT 00bEMa MOTPYKEHHOU B
AKUJKOCTh YaCTH T€Ja U OT IJIOTHOCTU KUIAKOCTH

5 KoHcTpyupoBanue apeomeTpa WM KOHCTPYUPOBAHUE JIOAKHU U OIIpe/IelIeHnE €€ rpy30M0AbEMHOCTH

b~ wNPE-

Pa3nea 5. PaGora n MOIIHOCTD. JHEpPrus
Mexanunyeckas pabota MoOniHoOCTh
ITpocTble MeXaHU3MBI: pbluar, OJOK, HAaKJIOHHAs IJIOCKOCTb [IpaBuio paBHOBecus pbiuara IIpuMeHeHue npaBuiia paBHOBECHUS pbluara K
omoky «3omotoe npasusio» mexanuku KII/] npocteix MexanusmoB IIpocTbie MexaHu3MbI B ObITY U TeXHUKE. MexaHnuueckas sHeprusi Kunernueckas
U TIOTeHLManbHas sHeprus IIpeBpamienne o1HOTO BUAa MEXaHUYECKON S3HEPTUU B JPYTroil 3aKOH COXPAHEHUS YHEPIUU B MEXAHUKE
Hemoncmpayuu
1 ITpumepsl MPOCTHIX MEXaHU3MOB



Jlabopamopuvie pabomol u onvimul

2
3
4

1 Omnpenenennie pabOTHI CHIIBI TPEHUS IIPYU PABHOMEPHOM JABM)KCHHUHU TeJa [0 TOPU30OHTAIBHOM MOBEPXHOCTH
HccnenoBanue ycioBuii paBHOBECHS pblyara

N3amepenne KIIJl HakIOHHOM MIIOCKOCTH

N3yuenue 3akoHa COXpaHEHUs MEXaHUYECKON YHEPTUU

8 Kiace

Paznen 6. TensioBuIe ABJIeHUSA
OCHOBHbBIE TIOJIOKEHUS MOJIEKYJIIPHO-KMHETUUECKON TEOpUM CTPOEHHs BelecTBa Macca M pa3Mepbl aTOMOB M MoJieKysl OIIBbITHI,

MOATBEPKIAIOIUE OCHOBHBIE MOJIOKEHHSI MOJICKYJISIPHO-KUHETHUECKON Teopuu. Mozaenu TBEPAOro, KUIKOTO U Ta3000pa3HOTO COCTOSIHUMN BEIIECTBA
Kpucrannuueckue u amopdusie Terna OObsCHEHUE CBOMCTB ra3oB, XKUAKOCTEH M TBEPABIX TEll Ha OCHOBE MOJIOKEHHH MOJIEKYJISIPHO-KMHETUYECKOM
teopun CMayuBaHNWE U KaMWUISIpHBIC siBJIICHUS TeroBoe pacuupenue u cxxarue. Temneparypa CBsi3b TeMIiepaTyphbl CO CKOPOCThIO TEIIOBOTO JIBU-
xKeHusl yacTull. Buyrpennss sHeprus CrnocoObl U3MEHEHHs] BHYTPEHHEW SHEpruu: Telionepenadya U coBeplieHue paboTsl Bumsl Termonepenayu:
TEIJIONPOBOHOCTh, KOHBEKIMs, H3TydeHHe. KoaumdecTBO TemaoThl YAelbHas TEIMIOEMKOCTh BellecTBa TemiooOMEH M TEIJIOBOE PaBHOBECHE
VYpaBHeHue TerioBoro OanaHca. IlnaBineHne W OTBepACBaHHE KPHUCTAUIMUECKUX BEIISCTB YJIeNbHas TeruioTa IuiaBiaeHus I[lapooOpasoBanue u
kongeHcauus Mcnapenne Kunenue VnaenbHas Temsora mapooOpa3oBaHus 3aBUCUMOCTh TEMIIEPATypbl KUIIEHUS OT aTrMOC(EpHOro JaBJICHUS
BrnaxsnocTs Bo3nyxa. DHeprus TOIUIMBa YjelbHas TeruioTa cropanus. [IpuHiunel pabotsl TeruoBbix apurateneit KIIJ[ TerioBoro asuratesns
TGHHOBI)IC ABUTraTC]IN U 3allIUTa OKPY)KaIOHICﬁ cpenm. 3aKOH COXpaHeHI/Iﬂ nu npeBpameHHﬂ 3HCpFI/II/I B TCIIJIOBBIX HpOHCCCﬁX

Jemoncmpayuu

1
2

©O© oo NO

10
11
12
13

Hab6mronenne 6poyHOBCKOTO JBUKEHUS

Habmronenue nuddysun

3 HalGmronenue siBneHU cMauyMBaHUS ¥ KAWL PHBIX SIBICHUN
HabmtoaeHue TernioBoro pacumpeHust Teil

5 H3meHeHue naBneHMs ra3a Npu M3MEHEHHH 00bEMa M HarpeBaHUM UM OXJIaXKAECHUU
IIpaBuiia n3mMepeHus TeMnepaTypsl

Bunel temnonepenaun

OxnaxaeHre Npu COBEPLICHUN pabOThI

HarpeBanue npu coBepiieHUH padOThl BHEIIHUMH CHUIIaMHU
CpaBHEHME TEIUIOEMKOCTEN Pa3INYHBIX BELIECTB

Ha6mronenne kuneHus

Habintoienne nocTostHCTBa TeMIEpaTyphl MPU TUIaBIEHUU
Moienn Tena0BEIX JIBUTATEICH

Jlabopamopuvie pabomot u onvimul

1 OnbITh 1O OOHAPYKEHUIO IEHCTBUS CHIT MOJIEKYIISIPHOTO IPUTSIKEHUS
2 OnbITHI IO BEIPAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MITH caxapa



3 OnbIThI IO HAOJIOACHUIO TETIJIOBOTO PACIIMPEHHS Ta30B, KHUIKOCTEH U TBEPIBIX TEI
4 OmnpeneneHre JaBleHHs BO3yXa B OaJUIOHE IITPUIIA
5 OHBITBI, ACMOHCTPUPYIOIIUEC 3aBUCUMOCTD JaBJICHHA BO31yXa OT €ro OG'béMa N HarpCBaHus UJIN OXJIAXKICHUA
6 IIpoBepka rurmoTe3sl JIMHEHHON 3aBUCUMOCTH JITTHHBI CTOJIOMKA XKUIKOCTH B TEPMOMETPUIECKON TPYOKE OT TeMIepaTypbl
7 HabmroneHnue u3MeHEHUs! BHYTPEHHEW SHEPTUU Tejla B pe3yibTare TeryIonepeaadd 1 padboThl BHEIIHUX CUIT
8 HccnenoBaHue siBICHHS TEINIOOOMEHA IMPU CMEIIMBAHUU XOJIOTHOW U TOPSYEH BOJIBI
9 OmnpeneneHue KOIUIECTBA TEIUIOTHI, TOTYYEHHOTO BOJOW MPH TEIIOOOMEHE C HarpeThIM METAJUIMYECKUM ITUITHHIPOM
10 OmnpeneneHre yaeNbHOM TEINIOEMKOCTH BEIIECTBA
11 HccnenoBanue mporecca ucrnapeHus
12 OmnpegneneHnue OTHOCUTEIHHON BIAXKHOCTH BO3/1yXa
13 Ompenenenue yaenbHOMN TEIIOTHI IUIABJICHUS JIbIa

Paznen 7. DiiekTpuyeckue 1 MArHUTHbBIE SIBJIEHUS
Onektpuzaius Ten [[Ba pona snekTpudeckux 3apsnoB B3zanmoselicTBrue 3apspkeHHBIX Tesl 3akoH KyroHa (3aBUCUMOCTB CHIIBI B3aUMOJICUCTBUS

3apsSOKEHHBIX TEJ OT BEJIMYMHBI 3apSAJ0B M PACCTOSIHMS MEXAY Telaamu). DiekTpuueckoe mnojie  Hampspk€HHocTb anekTpuyeckoro mnosid [Tpunnumn
CYNEpHO3ULMU 3JIEKTPUYECKUX Ioyiel (Ha KauecTBEHHOM ypoBHe). Hocurenn sieKTpUyYecKHX 3apsioB OJIEMEHTApHBIA 3JIEKTPUUYECKUI 3aps
Crpoenue aroma [IpoBOAHMKM M JAMANEKTPUKM 3aKOH COXPAHEHHUS DJIEKTPUUECKOro 3apsia. OJIEKTPUUECKUH TOK YCIOBUS CYIECTBOBAHUS
ANEKTPUYECKOro Toka VICTOYHMKU MOCTOSHHOTO TOKa JIeHCTBHS AMEKTpUYECKOro Toka (TEIIoOBOe, XUMUYECKOe, MarHUTHOE) DJICKTPUUECKUN TOK B
KUIKOCTAX U ra3ax. Diekrpuyeckas uenb Cuia Toka Jnekrpuyeckoe HanpsbkeHue ConpoTHBIEHUE NPOBOJHUKA Y IEIbHOE CONPOTUBIICHUE BELIECTBA
3akon Oma juis ywyactka 1enu IlocnenoBaresnbHOoe M HapaielIbHOE COEAMHEHHE MPOBOJHUKOB. PaboTa M MOIIHOCTBH 3JEKTPUYECKOT0 TOKa 3aKOH
Jbxoyns— JleHna OnekTpuyeckue Uenu M NOTpeOuTenu 3iekTpuuyeckoil sHepruu B ObITy Koporkoe 3ambikanue. IlocTOSIHHBIE MarHUTHI
B3aumoaeicTBue NoCTOSSHHBIX MarHUTOB MaruutHoe nosie MarautTHoe mnoje 3eMiIu U €ro 3HadeHue i )KU3HM Ha 3emiie OnbIT OpcTena MaraurHoe
10JIe 3JIEKTPUUECKOro Toka [IpuMeHeHHe 3JIEKTpOMAarHUTOB B TexHHUKE [leiicTBMe MarHUTHOrO MOJS Ha NMPOBOJHUK C TOKOM OJIEKTPOJBHUIraTellb
IIOCTOSIHHOT'O TOKa M crosp30BaHue 3JIEKTPOIBUTATENIEN B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE

Jemoncmpayuu

1 DOnexrpuszanus Ten
2 JlBa poja dJIEKTPHUUECKUX 3apsI0B M B3aMMOICHCTBHE 3apsKEHHBIX T
YCTpoUCTBO U IEHCTBHE IEKTPOCKOIA
DneKkTpocTaTU4ecKas MHIYKIUs
3aKOH COXpaHEHMsI DJIEKTPUUECKUX 3apsI0B
[IpoBOAHMKY U TUANEKTPUKH
MonenrpoBaHue CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO MO
M cTouHMKH TOCTOSIHHOTO TOKa
JlelicTBUS DIIEKTPUYECKOTO TOKA
DNEKTPUUECKUN TOK B )KUJKOCTH
["a30BbIi1 pa3psin

1
1
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12 W3mepeHue CHIbl TOKA aMIIEPMETPOM
13 U3mepeHune 31eKTpUYecKOro HarpsKeHUs: BOJIBTMETPOM
14 PeocraT u Mara3suH COIIPOTUBIICHUM
15 B3aumopeiicTBHE NOCTOSIHHBIX MarHUTOB
16 MonenupoBanue HEBO3MOXXHOCTH pa3AeieHHs MOJIOCOB MarHuTa
17 MopaenupoBaHue MarHUTHBIX MOJIEH TOCTOSIHHBIX MAarHUTOB
18 OmsiT Opcrena
19 MarnuTHOe 1nosie Toka JJIeKTPOMarHuT
20 [leiicTBHE MarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM
21 DnexTpoABHUraTesb MOCTOSHHOIO TOKA
Jlabopamopuvie pabomol u onvimul
1 OnbIThl O HAOMIOAEHUIO SJEKTPU3ALUH TEJI MHAYKIMEH U PH COPUKOCHOBEHUN
2 HccnenoBaHue NeMCTBUS SIEKTPUIECKOTO OIS HA TIPOBOAHUKH U IUAJICKTPUKH
3 CoOopka u rpoBepka paboThl IEKTPUUECKON LIENH MOCTOSIHHOTO TOKa
4 V3MepeHue U peryaupoBaHHUe CHIIbI TOKA
5 HM3mepenue U peryaMpoBaHue HAMPSHKEHUS
6 HccrnemoBaHue 3aBUCUMOCTH CHJIBI TOKA, HIIYLIETO Yepe3 PE3UCTOpP, OT COMPOTUBIICHUS PE3UCTOPA U HANIPSHKEHUS Ha PE3UCTOPE
7 OnbIThl, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb 3JIEKTPUYECKOIO CONPOTUBIICHUS IPOBOIHUKA OT €r0 JUIMHBI, IUIOIMIAH OIEPEYHOT0 CeUSHHUs
U Marepuana
8 IlpoBepka mpaBuia CI0XKEHUS HANPSHKEHUH MTPH MOCIIe10BATEIbHOM COSIMHEHHUH JBYX PE3UCTOPOB
9 IpoBepka mpaBuiIa I CUIIBI TOKA MPH MAPaIEIbHOM COSTUHEHUN PE3UCTOPOB
10 Omnpenenenue paboThI SMEKTPUUECKOTO TOKA, UAYIIETO Yepe3 Pe3UCTOP
11 OmnpeneneHnne MOLUTHOCTHU AJIEKTPUUYECKOTO TOKA, BBIJIENIIEMOI Ha Pe3UCTOpe
12 HccnenoBaHue 3aBUCUMOCTHU CHJIBI TOKA, UAYILLIETO Yepe3 JTaMIIOUKY, OT HAPsKEHUsI Ha Hel
13 Ompenenenue KITJI HarpeBaremns
14 WccnenoBaHue MarHUTHOT'O B3aUMOJIEHCTBHS OCTOSIHHBIX MarHUTOB
15 M3ydeHue MarHUTHOTO TOJIS IIOCTOSTHHBIX MArHUTOB MIPU UX 00BETUHEHNUH U Pa3AeiIeHUN
16 HccnenoBanue neicTBUS AIIEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY
17 OnsIThI, AEMOHCTPUPYIONINE 3aBUCHMOCTD CHIIBI B3aUMOCHCTBHUS KaTyIIKH C TOKOM ¥ MarHUTa OT CHJIBI TOKA M HAaIPaBJICHUS TOKa
B KaTyIIKe
18 U3zydenue neicTBHS MarHUTHOTO TTOJIS HA POBOJIHUK C TOKOM
19 KonctpyupoBaHue U U3y4yeHHE pabOThI AJIEKTPOABUTATEN
20 M3mepenne KIIJI amekTpoaBUTaTeIbHON YCTAHOBKH

9 Knacc



Paznen 8. Mexannueckue siBJeHHUS
Mexannueckoe npukeHue MarepuanbHas Touka Cucrema orcuéra OTHOCHTENBHOCTh MEXAHUYECKOTO IBUKEHUSI PaBHOMEPHOE NPSAMOJIMHENHOE
nerkeHre HepaBHoMepHOe mnpsiMosmHeNHOe ABM)KeHHE CpelHss M MIHOBEHHAs CKOpPOCTb Tejla IIPU HEPAaBHOMEPHOM IBW)KCHHH. Y CKOpEHHE
PaBHOycKOpeHHOE TipsimonuHeiiHoe nBuxkeHne CBoOoaHoe nmagenne OnbiTel ["amunes. PaBHOMepHOe nBrkeHHE 1O OKpykHOCTH [lepuon u gactoTa
obpamienus Jluneiinas u yriosas ckopoctu LlenTpocTtpemutensHoe yckopenue. Ilepsbiii 3akoH Heiotona Bropoit 3akon Heiorona Tperuit 3axon
Herorona Ilpunnun cynepnosunuu cui. Cuna ynpyroctu 3akoH ['yka Cuna TpeHMs: cuila TPEHUSI CKOJIbXKEHMsI, cujla TPEHUS IOKOs, JPYTUe BUJIbI
Tpenus. Cuiia TSHKECTH M 3aKOH BCEMHPHOTO TSATOTEHUs Y CKOpeHHe cBoOoaHOoro nmaaeHus Jpmwkenne miaHetr Bokpyr Connna [lepBas kocMudeckas
ckopocTh HeBecomocTh u neperpys3ku PaBHoBecue marepuanbHOM TOUKHM — AOCOMOTHO TBEpAOE Teilo PaBHOBecwe TBEPAOro Tena ¢ 3aKperiéHHON
ocbro BpameHuss MowmeHt cunbl Lentp tsbxkectu. MMmynec Tena M3menenue umiynsca MMiynbe cuibsl 3aKOH COXpaHEHMsI UMITyJbca PeakTuBHOE
nBrokeHne. Mexanndeckasi pabota U MOITHOCTh Pabora cui TspkecTH, ynpyrocTd, TpeHusi CBs3b sHepruu M paboTsl [loTeHnnanbHas sHeprus Tena,
IIOJHATOTO HaJ| MOBEPXHOCTHIO 3eMiu [loTeHnManpHas sHeprus cxkaroil npyxuHsl Kunetndeckas sHeprust Teopema 0 KUHETHYECKOM SHEPrUU 3aKOH
M3MEHEHHUS U COXPAHEHUsI MEXaHUYECKOM 3HepTrun
Hemoncmpayuu
1 HabnroneHue MeXaHU4eCcKOro JBUKEHUS Tejla OTHOCUTEIBHO Pa3HbIX TEJl OTCUETA
2 CpaBHeHHUE IyTeH U TPACKTOPHH ABMKEHHS OJHOTO U TOTO )K€ TeJla OTHOCUTEIbHO Pa3HbIX Te OTCUETa
3 H3mepeHune CKOPOCTH U YCKOPEHUS MPSMOJIMHEHHOTO ABMKEHUS
4 VccnenoBaHue MPU3HAKOB PABHOYCKOPEHHOI'O JABHKEHHUS
5 HaOnromenue MBUKEHUS TeJa MO0 OKPYKHOCTH
6 HaOmoneHne MexaHMUYECKUX SIBJICHUM, MPOUCXOAALINX B cucTeMe oTcuéra «Tenexka» npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUIKEHUHU
OTHOCHUTENIbHO KaOuHeTa PU3NKU
7 3aBHCHMOCTBH YCKOPEHUS Tejla OT MacChl Teja U ISHCTBYIOLIEH Ha HErO CHUJIbI
8 HaOnromenue paBeHCTBaA CHII TIPU B3aUMOICHCTBUH TEI
9 HM3meHeHMe Beca Tella IPU YCKOPEHHOM JIBHXKEHUU
10 Tlepenaua mMITysbCca MPH B3aUMOACHCTBUH TEI
11 TIpeoOpa3oBaHusi PHEPTUU NPHU B3aUMOACHCTBUM TeJl
12 CoxpaHeHne UMITyJIbCa ITPH HEYIIPYTOM B3aUMOACHCTBUU
13 CoxpaHeHue UMITyJIbCa PU A0COTIOTHO YIPYTOM B3aMMOAEH CTBUU
14 HaOnroneHue peakTUBHOTO JIBUXKEHUS
15 CoxpaHeHne MEXaHMUYECKOW YHEPTUU MPH CBOOOIHOM IMaJACHUU
16 CoxpaHeHHe MEXaHHUECKOW PHEPTUH TP JIBIKSHUH TeJia MOJI ACUCTBUEM MPYKUHBI
Jlabopamopuvie pabomuvl u onvimul
1 KoucTpynpoBaHue TpakTa AJis pa3roHa U JalbHEUIIEro paBHOMEPHOIO ABM)KCHUS IapUKa UITH TEJIEKKU
2 OmnpezneneHue CpeHeNd CKOPOCTU CKOJIBKEHUs OpycKa WM JBUKEHHUS IIapHuKa [0 HAaKJIOHHON TIOCKOCTH
3 OmnpezneneHne yCKOPEHUS Tela MPH PAaBHOYCKOPEHHOM JBIKEHUH 110 HAKIIOHHOW TUIOCKOCTH
4 HccrnenoBaHue 3aBUCUMOCTHU ITYTH OT BPEMEHU IPU PaBHOYCKOPEHHOM JIBKEHHUHU 0€3 HauaJIbHON CKOPOCTH



5 IlpoBepka TUMOTE3BI: €CIU MPH PABHOYCKOPEHHOM JIBIDKEHUU 0€3 Ha4allbHOM CKOPOCTH IYTH OTHOCSTCS KakK psJl HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIHE TPOMEKYTKH BPEMEHHU OJJMHAKOBBI
6 HccienoBanue 3aBUCUMOCTH CHIIBI TPEHUS CKOJIBKEHUS OT CHUJIBl HOPMAJIBHOTO TaBIICHUS
7 Omnpenenenue kKodhGUIIEHTa TPEHUS CKOJIBKCHUS

8 Omnpenenenue KECTKOCTU NPY>KUHBI
9 Onpenenenue pabOThl CHIIbI TPEHUS IIPU PABHOMEPHOM JIBUXKEHUU TeJIa 110 FTOPU30HTAIbHOW IOBEPXHOCTH

10 Ompenenenue paboThI CUIIBI YIPYTOCTH IPHU MOABEME Ipy3a ¢ UCIOIb30BAHUEM HEMOJBUKHOTO U IOJBMXKHOTO OJIOKOB
11 M3yueHue 3aKkoHa COXpAaHEHUS SHEPTUU

Pa3zgen 9. Mexann4yeckue KoJe0aHUA M BOJHBI
Konebarensnoe neuxenne OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUN: IEPUO, YAaCTOTA, aMILTUTyAa MaTeMaTH4eCKuil ¥ MPYKUHHBIH MasTHUKA
[IpeBpamienne >Hepruu MpH KoJeOaTeIbHOM JBIKEHHH. 3aTyxaromue KoneOanus BriHykaeHHble Konebanusi Pe3onanc. MexaHHMUECKHE BOJIHBI
CBoiicTBa MexaHn4eckux BoJH [IpoionbpHbIe U onepedHble BOJIHBI J{iHa BOJTHBI M CKOPOCTh €€ pacipocTpaHeHuss MexaHnuecKue BOJIHbI B TBEPAOM
Tee, ceiCMUYecKre BOJHBI. 3BYK [ pOMKOCTB 3ByKa U BeicoTa ToHa OTpakeHne 3Byka MH(pa3ByK U yIbTpa3ByK
Hemoncmpayuu
1 HaGumronenue xosnebaHuil T Mo 1eHCTBUEM CHIIBI TSKECTH U CUJIbI YIIPYTOCTH
2 HabGmronenue xoneGaHuil rpy3a Ha HUTH U HA MPYKUHE
3 HaOnromenue BRIHYK/IEHHBIX KOJIEOaHUI U pE30HAHCA
4 PacnpocTpaHeHue NpoI0JIbHBIX U MONEPEYHbIX BOJIH (Ha MOJIEIIH)
5 HalumroneHune 3aBUCHMOCTH BBICOTHI 3ByKa OT YaCTOTHI
6 AxycTuueckuil pe3oHaHC
Jlabopamopuvie pabomot u onvimul
1 Onpenenenne 4acTOThI U MepHOa KOIeOaHUH MaTeMaTHYECKOro MasiTHUKA
2 OmnpezneneHne 4YacTOTHI U TIEpUO/Ia KoJIeOaH i PY>KWHHOTO MasiTHUKA
3 HccnenoBaHue 3aBUCUMOCTH NepHOAA KoeOaHUH MOABEILIEHHOTO K HUTH TPY3a OT AJUHBI HUTH
4 VccrnenoBaHue 3aBHCHMOCTH TIEpHOJIa KOJIeOaHUH TPY>KUHHOTO MasTHUKA OT MAacChl Tpy3a
5 IIpoBepka HE3aBUCUMOCTH NE€pHUO/Ia KOJIeOaHUH Irpy3a, MOABEIICHHOTO K HUTH, OT Macchl rpy3a
6 OnBITHL, IEMOHCTPUPYIOIIHE 3aBUCUMOCTH ITEPHO/Ia KOJICOAHNH MPYKMHHOTO MasTHIUKA OT MAacChl Tpy3a U KECTKOCTH TPy KUHBI
7 W3mepenue yckopeHHs CBOOOIHOTO MaeHUS

Paszpnen 10. DinekTpoMarHuTHOE 1M0J1€ ¥ 3JIEKTPOMATHUTHbIE BOJIHBI
OmnbiTel Papazes SIBaeHHE 2JIEKTPOMArHUTHOW MHIYKIMU DieKkTporeneparop CrocoObl MOydeHHs! JIeKTPUUECKON SHEPTHH DJIEKTPOCTaHIIUU

Ha BO300OHOBISIEMBIX HCTOYHUKAX JHEPTUU. DJIEKTPOMATHUTHOE IMOJIe DJIEKTPOMArHUTHBIE BOJHBI CBOMCTBAa AJeKTpOMarHuTHbIX BoiH [llkama
AJIEKTPOMArHUTHBIX BOJIH Vcnosib30BaHME 3JEKTPOMATHUTHBIX BOJIH Ui COTOBOM CBSI3M. OJIEKTpOMarHuTHas mnpuponaa cBera CKOpOCTh CBeTa
BosHOBBIE CBOMCTBA CBETA



Jemoncmpayuu
1 HccnenoBaHue sBJICHUS JIEKTPOMArHUTHOM WHIYKIIHH.
2 OmnbiTel Qapanes
3 3aBUCHUMOCTb HAIPaBJICHUS UHAYKIIHOHHOTO TOKA OT YCJIOBHM €ro BO3HUKHOBEHHUS
4 DnexTporeHepaTop MOCTOSIHHOTO TOKa
5 CBoiicTBa AJIEKTPOMArHUTHBIX BOJH
6 BomHoBbIe CBOIiCTBA CBETA
Jlabopamopnuvie pabomot u onvimal
1 OmnbITH O UCCIIEAOBAHUIO SBJICHUS HJIEKTPOMArHUTHON MHIYKIIMU: UCCIICOBAaHIE U3MEHEHU 3HAYCHNUS U HATPABJICHUS UHAYKIIMOHHOTO
TOKa
2 HzyueHue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C MTOMOIIBI0 MOOMIIBHOTO TenedoHa

Pa3nes 11. CBeToBbIe siBJICHUS
JIyueBas mognens cBera Mcrounuku ceera [Ipsmonuneiinoe pacnpoctpaneHue cseta 3atMeHus CosHua u JIynel Otpaxenue ceera Ilnockoe

3epKano 3aKkoH oTpakeHus cBera. [Ipenomnenue ceera 3akoH npenomieHus csera [lonHoe BHyTpeHHee oTpakeHue cBeTa Vcnosib30BaHuEe MOJIHOTO
BHYTPEHHEI0 OTPAXKEHMsI B ONTHUYECKUX cBeToBojAax. Jlunza Xoj mydeit B nmuH3e Onrudeckas cucrema ¢oroarmapara, MUKpPOCKOIA U TeJIeCcKoma.
I'ma3 xak onrtuyeckas cucrema bimzopykocTs M nanbHO30pKOCTh. Pasznoxenue 6enoro csera B cnekTp OnbiTel HetoToHa CliojkeHue crieKTpalibHbIX
LIBETOB

Hemoncmpayuu

1 IIpsmonuHeiHOe pacpocTpaHeHHE CBETa
OtpaxeHue cBera
3 TMomy4eHne n300paKeHUH B IJIOCKOM, BOTHYTOM U BBIITYKJIOM 3e€pKajax
IIpenomiienue cBeta
OnTuyeckuii CBETOBO/T
Xon tyueit B coOuparomeit auuse
Xox Jydell B pacCenBaroeH JIMH3E
[Tonmyyenue n300pa>keHUi C MOMOIIBIO JTMH3
9 IMpunnun neiictBus goroarnmapara, MUKPOCKOTIA U TEJIECKOTIA

N

oo ~NO O~

10 Mogensb riasza
11 PasnoxeHue 6eI0ro CBETa B CIEKTP
12 Tlomyuyenne 6€TOTO CBETA MPH CIIOKEHUH CBETA Pa3HBIX IIBETOB
Jlabopamopuvie pabomovt u onvimul
1 HccnenoBanue 3aBUCUMOCTH yTiIa OTPaKEHUS] CBETOBOTO JIyda OT YTJIa A eHHS
2 H3yueHue xapakTepUCTHK U300pakeHUs MpeaMeTa B IIJIOCKOM 3epKaiie
3 HccnenoBanue 3aBUCHMOCTH yTJiIa MPEIOMIICHHSI CBETOBOTO JIyda OT yTJjla MajeHusl Ha TPAaHUIIe «BO3IyX—CTEKIIO»



4 Tlonydyenue U300payKEHUH C MMOMOIIBIO COOUPAIOIICH JTHH3BI
5 Onpenenenne GOKYCHOTO PACCTOSHUS M ONITUYCCKON CHITBI COOMPAIOIICH JINH3bI
6 OnbITH IO PA3TIOKEHHUIO OEJIOTO CBETa B CHEKTP
7 OnbITHI IO BOCTIPHUSATHIO I[BETA MTPEIMETOB IPU MX HAOIIIOJICHUH Yepe3 [IBETOBBIC (PHIIBTPHI

Pasnen 12. KBanTtoBble siBJ1eHUsI
Omneitel Pe3epdopna u nimanerapHas mozaenb aroma Mojenb aroma bopa Mcmyckanue u morjomenue cBeta atomoMm KBaHTel JIuHenuaTbie
cnekTpbl. PannoaktuBHOCTH Anbda-, Oera- u ramma-uznydeHus CrpoeHue aromHoro siapa HykionHas wmojenbs atoMHOro sapa M3otormsl.
PannoaktuBHble npeBpamenus [lepuon monypacnaga aTOMHBIX anep. SnepHble peakuuu 3aKOHbI COXpPAHEHHUs 3apsiOBOTO M MAacCOBOTO YHCEIl
DHeprus CBA3U aTOMHBIX sifiep CBsi3b Macchl U SHeprun Peakuuu cunrtesa u nenenus saaep Mcrounuku snepruun ConHila v 3BE311. SepHast sHEpreTuka
JleiicTBUS paMOAKTUBHBIX U3Iy4YE€HUN HA AKUBBIE OpPraHU3Mbl
Jemoncmpayuu
1 CoekTpsl U3IIy4eHUs U TOTJIOMICHHUS
2 CHexTpbl pa3InIHBIX Ta30B
3 CuexTp BoAopoaa
4 HabmoneHue TpekoB B kamepe Buibcona
5 Pabora cuéTunka HOHU3UPYIOMINX U3TyUCHHH
6 Peructpanus n3mydeHus: IPUPOTHBIX MUHEPAIOB U IPOIYKTOB
Jlabopamopnuvie pabomot u onvimaol
1 HaGmroneHue CIIONMIHBIX W JIMHEWMYATHIX CIEKTPOB H3ITYYEHUS
2 HccnenoBanue TPEKOB: U3MEPEHHUE SHEPTUU YACTHUIIBI [0 TOPMO3HOMY MyTH (110 poTorpadusim)
3 U3mepenue paanoakTuBHOTO (OHA

IToBTOpPHTE/IBLHO-0000IAKO NI MOLY.Tb

[ToBTOpHUTENEHO-0000IIAOIINI MOTYJIb MIPEAHA3HAYEH I CUCTEMAaTHU3allii U 0000IIEeHUs TPEAMETHOTO COJEPKaHUs M OIbITa IeATeIbHOCTH,
NpUOOPETEHHOIO NpPU HM3YyYEHHH BCEro Kypca (HU3MKM, a TakXke JUIs MOAroTOBKM K OCHOBHOMY TrOCYIapCTBEHHOMY 3K3aMeHy IO (pU3HMKE JUIs
oOyuJaronuxcsi, BEIOpaBIINX 3TOT Y4eOHBIH mpenaMeT. [Ipu n3ydeHnn JaHHOTO MOJYJSl peaTu3yrTCs U CUCTEMATU3UPYIOTCS BUJbI ACSITENLHOCTH, HA
OCHOBE KOTOPBIX 00ecneunBaeTcs TOCTHKEHNE MPEAMETHBIX U METAaPEIMETHBIX MJIaHUPYEMbIX PE3YJIbTaTOB 00ydeHUsI, GOPMUPYETCS €CTECTBEHHO-
Hay4yHasi TPaMOTHOCTh: OCBOEHHE HAyYHBIX METOJIOB UCCIIEIOBAHUS SBICHUN MPUPOABl U TEXHUKHU, OBJIAJICHUE YMEHUSIMH OOBSCHATH (PU3MUECKHE SB-
JIEHUs, TIPUMEHSISI TOJYYeHHbIE 3HAHUS, pelaTh 3a/Jaud, B TOM YHCIE KaueCTBEHHBbIE M HKCIEPUMEHTalbHble. [IpUHIMNUANBHO NESTeNTbHOCTHBIN
XapakTep JaHHOIO pasjesia peajlu3yercs 3a cU€T TOro, YTO yYalllMecsl BBIMOJIHSIOT 3aJaHusl, B KOTOPBIX UM IPEIaracTcs: Ha OCHOBE MOJYYEHHBIX
3HAHUW PAcTO3HABaTh U HAYYHO OOBIICHATH (PU3MUECKUE SBIICHUS B OKPYKAIOIIEeH MPUPOJIE U TOBCEIHEBHON KU3HU; UCIIOJIb30BATh HAYYHBIE METO/IBI
UCCIEeIOBaHUs (PU3UYECKUX SIBICHMUM, B TOM 4YHCIE AJS MPOBEPKU THIIOTE3 U IMONYYEHMs] TEOPETUUYECKUX BBIBOJOB; OOBSICHATH HAyYHBIE OCHOBBI
HauOoJee BaKHBIX TOCTH)KEHUN COBPEMEHHBIX TEXHOJIOTUM, HAPUMED, MPAKTUYECKOTO UCIOIB30BAHUS PA3IMUYHBIX UCTOUHUKOB YHEPTHH HA OCHOBE
3aKOHA MPEBPALLEHUS U COXPaHEHUS BCEX U3BECTHBIX BUAOB dHepruu. Kaxias u3 TeM JaHHOTO pa3/iena BKIII0UaeT HKCIIEPUMEHTAIbHOE UCCIIeIOBaHHE
obOoOmatomiero xapakrepa Pasnen 3aBepiuaercs IpOBEACHUEM TUATHOCTHUECKON M OLEHOYHOW paboThl 32 KypC OCHOBHOM IIKOJIBI.



3. TemaTuueckoe IJIAHUPOBAHUE, B TOM YHUCJIEC C YIE€TOM paﬁoqeifl nmporpaMmMsbl BOCIIMTAHUA C YKa3aHUEM KOJIHYECTBA

YacoB, OTBOAMMbIX HA OCBOEHHE KAKI0H TeMbI.

Txaacc-68uacos

Pa3nen Kou-Bo Tembl KoJu-Bo OcHoBHbBIE BU/bI 1eSITeIbHOCTH 00y4Yal0IIMXCst OcHoBHbBIE
4acoB 4acoB (Ha ypOBHe YHMBEPCAJIbHBIX Y4eOHBIX IeHCTBHI) HanpaBJIeHUs
BOCIIMTATEIbHO
i
AeATeIbHOCTH
®dusuka u e€ poib ®dusznka — Hayka o PackpbITh cMbICT U3ydaeMblx TOHATHI. Clie10BaTh paBUiiaM
B [I03HAHUU pupoJie 0JIb30BaHUA J1a00PaTOPHBIM 000OPYJOBAHUEM MIPU MPOBEICHUU
OKPY’KaroIllero Mupa 4 2 JKCIEpUMEHTa
Hcnonb30Bath Mpu BHIOTHEHUH YY€OHBIX 3aJaHUI HAYYHO — 8
MOMYJISIPHYIO JTUTEpaTypy, pecypcol IHTepHeT. BeicTpanBars
dusnyeckue 2 pa3BEépHyThIE OTBETHL. ONpeeNsITh LIEHY JIEeICHUS U3MEPUTEIBHOTO
BCJIMIMHBI. npubopa. 3MepsaTh TuHeiiHbIe pa3Mephl Te ¢ y4ETOM
MIOTPEIIHOCTH.
[lepBonayaneHble | 6 2
CBEJIEHUs O
CTPOEHHH BEILECTBA Crpocnue pemectsa
JIBrkeHue u 2 Onpenensts LIeHy JeNeHUs U3MepUTeNbHOro npudopa. M3mepsrsb
B3aUMOJICICTBUE JIMHEHHBIE pa3MePHI TEJI ¢ YIETOM OTPELIHOCTH.
YaCTHUI BEIECTBA 8
OOBACHATH MaJibie Tela UX u3MepeHne CxeMaTudecKkoe
ArperarHoe 2 n300pakeHNe MOJIEKYJIIbl BOAbI, Kuciopoaa OObsICHATH pa3indus B

COCTOsSIHHEC BE€IICCTBA.

CTPOCHUU I'a30B, )KI/IZIKOCTGﬁ n TBép}ILIX TCJI, KaK UBMCHSAIOTCA
CBOMCTBaA BCIICCTB B 3aBUCUMOCTH OT arp€raTHoOro COCTOSIHUA




JIBrxeHue u
B3aUMOJICUCTBUE
Tell.

23

Mexannueckoe 3
TIBUYKEHUE

WNuepuwmsi, macca, 6
IUIOTHOCTb.

Cuma. Bune! cui. 14

Beectu noustue HHCPLHH. BKCHepI/IMeHTa.HBHO YCTAaHOBUTH MACCy
TCJ1a IIPpU IMMOMOIIU BECOB. OHpeI[eJIHTb IIJIOTHOCTDH BCIICCTBA,
AHAJIIN3UPOBATH TaOJIUYHEIC JaHHBIC

3anuceIBaTh U BBIBOAUTH q)OpMYJIBI JJIA HaXOXKACHHUA MAaCChl TCJIA,
ero o0bvéma; pabotarts ¢ TAOMUYHBIMU JaHHBIMU. ['paduyecku u B
MacmTade n300paxarb CHIIy U TOUKY €€ MPHIIOKEHUS,
AHAJIM3UPOBATD OIIBITHI 110 CTAJIKMBAHUIO HIAPOB, C)KATUIO YIIPYTUX
TEN

[IpuBOANTH PUMEPHI SBJICHUS TATOTCHUS B OKPYKAIOIIEM MHPE;
000011aTh CBEICHHS U I€TIaTh BBIBOABI O TIOIYYEHHOW HHPOPMALIUU

OTnnyaTh CUITy YIPYTOCTH OT CHJIBI TSXKECTH, rpaduuecku
n300pakaTh TOUYKH MPUIOKEHUS CHIL.

YMeTb rpagyupoBarh NpyKUHY, U3MEPSTh CUILY C IIOMOIIBIO
JTMHAMOMETpa. Y MeHue paboTarh B KOMaH/Ie

I'paduuecku nzo0paxkarb BeC Tela U TOUKY €ro MPUI0KEHUS

HaspeiBath criocoObI YBCIMUYCHUA U YMCHBIICHUS CUJIBI TPCHUS,
YMCHHC pa60TaTB B KOMaHZAC

Penienne kaueCTBEHHBIX U rpaq)I/I‘{eCKI/IX 3aaad. XapaKTepI/BOBaTB
CUCTCMHYIO CBA3b MCKAY OCHOBOITIOJIATralOIMIMMHA HAYUHBIMU
MOHATUAMHU «KCHJIA» U «BPEMA», HA3BIBATH UX CBOMCTBA




JlaBnenue TBEPABIX
TeJ, JKUJTKOCTEH 1

21

Hasnenue. [lepenaua
JABJICHUS TBEPABIMU

OTnuyne CBOMCTB ra30B OT AaBJICHUS TBEPABIX TEI U KUIKOCTEH.
BeiBoauts hopmyny asist pacuéra naBieHus1, paboTaTh ¢ TEKCTOM

ra3os. TEJIaMH, )KUJIKOCTAMU ydeOHUKa
U razaMu OOBSCHATH IPUYMHY JABJICHHS, BBIBOAUTH (hOPMYITY sl pacuéra
JABJICHUSI.
JlaBeHue KuIKOCTH OOBACHATD IPUUMHY JABJICHHUS, BHIBOAUTH (HOPMYITy JIJIs pacyéra
1 rasos. JABJICHUSI.
HaxomuTs npumepsl cooO1alonmxcs cocyoB B ObITY, IPUPOJE,
KHU3HEIEATSITHHOCTH YeJIOBEKa 8
Atmocheproe [1oBTOpPUTH OCHOBHBIE AITOPUTMBI PELLICHUS 3a/a4 Ha OIpeAeIeHUE
JIaBIIECHHE. AdBIICHHA
OOBSCHATH 3HAYEHHE OIBITA 1O ONpeIeTIeHUs aTMOC(HEPHOTO
JABJICHUSA
YMeTb U3MepsTh AaBICHUE C IOMOIIbI0O MAHOMETPA, 3HATh
JelicTBue ®KuaKocTein MPUMEHEHHUE HACOCOB
Y ra3oB Ha
MOTpy>KEHHOE B HUX Perrenne kauecTBEHHBIX U KOJTMYECTBEHHBIX 33]1a4
TEJNO. [ToBTOpPUTH AITOPUTMBI PELLICHUS 3a7a4
Pabora u 13 . PabGota u mourHOCTH [IpuMeHATH yCI0BHUS paBHOBECUS pbhluara B MPAKTUYECKUX LEIISX,
MOIIHOCTb. pemiath rpaduyecKue 3aaauu.
DHeprusi. [IpuBOAUTE IPUMEPHI O MOMEHTE CHUJI, IOJBUKHOTO U
HEMOJIBUKHOTO OJ10Ka. AHaIM3UPOBATh IKCIIEPUMEHTAIbHbIE
JTAaHHBIE J1eTIaTh BBHIBOJIBI
[IpocTbie MeXaHU3MBI
Paboratk ¢ TekcToM yuebHrka OopmMynHpoBaTh 3aKOH 6,8
COXPaHEHHUSI SHEPTUH.
Mexanngeckas DKCNEPUMEHTAIBHO OMPENEIATh U3MEHEHNS KHHETUYECKON 1
SHeprus. MOTEHIMATIbHON YHEPTUU.
[ToBTOPUTH AITOPUTM pEIICHUS 3a]1a4
IToBTOpEHME lua




8 ki1acc - 68yacos

Paszaen

KoJ-Bo
JacoB

Tembl

KoJ-Bo
JacoB

OcHOBHBIE BU/IbI 1eATEJIbHOCTH 00y4AKOIIHUXCS
(Ha ypOBHe YHMBEPCAJIbHBIX Y4eOHBIX IeHCTBH)

OcHOBHBIE
HaTNpaBJIeHHS
BOCIIUTATEILHO

H
JACATCIBHOCTH

TemnnoBbie sIBICHUS

23

TenoBsle mponeccsl

12

3menenue
arperaTHbixX
COCTOSIHHU BEILECTBA

11

PackpbITh cMBICT U3y4aeMbIX TOHATHI.

OOBACHATD OCHOBHBIC PA3JINUUS B CTPOCHUU TBEPIABIX TEJI,
SKUOKOCTEN M Ta30B C UCHOJIb30BaHueM monoxennii MKT.
OOBsCHATH OPOYHOBCKOE JIBIKEHHE U siBiIeHHE T Py3un u
pazinuue MeXa1y HUMU.

CrnenoBaTh IpaBuiIaM MOJIB30BaHUs J1a00paATOPHBIM
000py/nOBaHUEM TP MPOBEACHUM SKCIIEPHUMEHTA

Hcnonws3oBarh Mpu BBIMOJHEHUW Y4YEOHBIX 3aJaHUNA HAYy4YHO —
NONYJISIPHYIO JIUTEpaTypy, pecypcel HMHTepHer. BbicTpanBath
Pa3BEPHYTHIE OTBETHI.

8

DIeKTpUYECKHE
SIBIICHUS

30

DneKkTpu3aIus Tel

DIJIEKTPUUYECKUHN TOK

11

®opMupoBaHUE EITOCTHOTO MUPOBO33PEHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHOMN
MPAKTHUKH.

CraBuTh npoOIEMbI, OOBSACHATH (PU3NYECKHE POLIECCHI, CBSI3U U
OTHOIIICHHUS, BBISABIISIEMBIE B ITPOIECCE U3YUSHHSI AIEKTPU3AINH Tell.
Oco3HaBaTh CBOIO CIIOCOOHOCTH K CAaMOKOPPEKIIUH.

YMeTh UCTIOIh30BATh SA3BIKOBBIE CPEJICTBA C IEJbI0 TNIAHMPOBAHUS,
KOHTPOJISt U CAMOOLIEHKH. AHAJIM3UPOBATh U CHHTE3UPOBATh
3HaHUSs, BEIBOJUTD CIIEJCTBHS, yCTAaHABIUBATH IPUUYUHHO-
CIIEZICTBEHHBIE CBSI3H, BEIBUTATh U 0OOCHOBBIBATH THITOTE3HI.
O1eHnBaTh Ka4eCTBO U YPOBEHb YCBOECHUS MaTepUaa.

YMeThb BBISIBUTH TPOOJIEMY, MHUIIMATUBHO COTPYAHUYATH B TIOMCKE




Tema 3. Coennnenus
MIPOBOIHUKOB

Pabora 1 MOIIIHOCTH
TOKa

u cobope nHpopmanuu Ui ee pa3pelieHus.
HccnenoBaTh 3aBUCUMOCTD CHJIBI TOKA, IPOTEKAIOLIETO YEpe3
PE3UCTOP, OT CONMPOTUBIICHUS U HAIPSKEHUSI HAa PE3UCTOPE

Onpenenuth MOIHOCTH 3JiekTpruyeckoro Toka; KII/[ narpesarens.
Pemars 3a1auu ¢ ucnosib30BaHueM (HOPMYIT JUIS OTIPEICIICHUS
CHWJIBI TOKA, HAIIPSKEHUS!, COITPOTUBJICHHS TP MapaIeIbHOM U
I10CJIEZI0BATEILHOM COEIMHEHUU.

MIPOTHO3UPOBATh PE3YNbTAT U YPOBEHb YCBOCHUS MaTepuara,
OIICHUBATh KA4€CTBO YCBOCHUSI MaTepHaa.

Ctpouth MPOAYKTHUBHOE B3aMMOJCHCTBHE CO CBEPCTHHUKAMH,
KOHTPOJIUPOBATh, KOPPEKTUPOBATh M OIEHUBATH CBOM JIEHCTBHUSI, C
JIOCTATOYHOM MOJHOTON U TOYHOCTBIO BBHIPAYKATh CBOU MBICIU

DIIeKTpOMarHuTHBIC
SIBIICHHS

MarauTHoOe I10JI€ TOKa
JI/p Ne 8 «Cbopka
AJIEKTPOMArHuTa u
HCIBITAHUE €r0
JIIEUCTBUSY

IlocTOsTHHBIE MAarHUTHI.

MaruuTtHoe 1oJe
3eman

JlelicTBUE€ MarHUTHOTO
T0JIsL Ha TIPOBOJIHUK C
TOKOM.

JI/p Ne 9 «M3yuenue
AIIEKTPHYECKOTO
JBUTATENS
MOCTOSIHHOTO TOKa (Ha
MOJICITH )

K/p Ne 4 o Teme
«DJIEKTPOMAarHUTHBIE
SIBIICHUSD

IIpumeHeHue
3JIEKTPOMAarHuTOB U
JJIEKTPOIBUraTesIei

HccnenoBanre MarHUTHOTO B3aMMOJICHCTBHSI TOCTOSTHHBIX
MarHuTOB, U3y4CHUE JICWCTBHISI MAarHUTHOTO TIOJI Ha IPOBOJHUK C
TOKOM; (hOPMHPOBaHHE IIEITOCTHOTO MHUPOBO33PEHHS,
COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U
00LIECTBEHHON IIPAKTUKH.

dbopmupoBath pedrekcuio crnocoboB H yCIOBUM JeHCTBUS,
KOHTPOJIMPOBAaTb M  OLIEHUBATh  IPOLECC U PE3YJIbTATHI
JIEATEIIbHOCTH; COCTABIISITh TUIAH U MOCIEN0BATEIbHOCTD JIEUCTBUM,
CpPaBHUBATH PE3YJbTAT M CIOCOO NEUCTBUIM C 3TATOHOM; CTPOUTH
B3aHMOJICVICTBHE CO CBEPCTHUKAMH, KOHTPOJIHUPOBATH U OLECHUBATh
JNEUCTBHs MAapTHEPA, C JOCTATOYHOM ITOJIHOTOM M TOYHOCTBIO
BBIPAXKaTh CBOU MBICIIH.




CBeTOBLIE SIBJICHUS

10

Otpaxenue u
IIPEJIOMJIEHUE CBETA

JInH3EI

HccnenoBanne HCTOYHMKA CBETA; 3HATh 3aKOHBl OTPa)KEHUs
cBeta; popMupoBath  pediekcuro
YCIIOBUM JI€HCTBUS, KOHTPOJIMPOBATH U OLEHUBATH IIPOLECC

nu

MIPEIOMIICHUS CrocoboB U
u

nu

PE3YIbTAThI JCSTCIBHOCTH, COCTaBJIATH IJ1aH

IIOoCJICA0BATCIIbHOCTD HeﬁCTBHﬁ, CpaBHHUBATb PE3YyJIbTaT U croco0
I[CflCTBPIfI C 3TaJIOHOM, CTPOHUTH BSaHMOHCﬁCTBHe CO CBCPCTHUKAMU,
KOHTPOJIUPOBATh U OLICHUBATH HeﬁCTBHH napTHepa, € ,HOCT&TO‘IHOﬁ

MOJHOTOM ¥ TOYHOCTHIO BbIpaXaTb CBOXW MbICJIIN

9 kiaacc -102 yaca

Pa3nen

KoJ-Bo
JacoB

Tembl

KoJ-Bo
qacoB

OcHoBHbBIEe BU/IbI 1eSITeIbHOCTH 00y4Yal0IIMXCs
(Ha ypOBHe YHUBEPCAJIbHBIX Y4eOHbIX AeHCTBHII)

OcHOBHbIE
HanpaBJIeHUsI
BOCITUTATEILHOM
AeATEJIbHOCTH

Mexanuueckue
SIBJICHUS

38

Mexanunueckoe
IBWKEHUE U CIIOCOOBI
€ro OIMCaHUA

B3aumonaeiictBue Tei

20

3aKOHBI COXPAHEHUS

OOBSACHATD ABIEHUE MEXAaHUYECKOTO JIBUKCHHS,
PaBHOYCKOPEHHOE U paBHOMEPHOE JBUKEHUE. [BHKEHUE TIO
OKPYKHOCTH.

CrnenoBath npaBuiiaM MOJIb30BaHUs J1a00PaTOPHBIM
000opyI0BaHWEM TP MPOBEICHUM SKCIIEPUMEHTA
Hcnonbs30Bath npu BHITIOJHEHUH YI€OHBIX 3aaHUN HAYYHO —
MONYJIAPHYIO JIUTEPATYPY, pecypchl IHTepHeT. BricTpanBarth
Pa3BEPHYTHIE OTBETHI.

OOBACHATH NEHCTBUS CUIT YIIPYTOCTH, TPEHUS U CUITBI TSKECTH.
3HaTh 3aKOH BCEMUPHOTO TATOTEHUSI.

OOBACHATD MOHATHE UMITYJIBC M PEAKTHBHOE JIBHYKCHHUE;
(hopMUpPOBaTh MOTHUBAITUHN YUEOHOM IEATETLHOCTH U yIeOHO-
TO3HABATEIPHOTO MHTEPECA, TTOBBIIICHUE CAMOOIIEHKH Ha
OCHOBE KPUTEPHUsI YCIIETHOCTH; (HOPMHPOBAHUE 1IETOCTHOTO
MHPOBO33PEHHUSI, YCTOMUUBOTO HHTEPECA K CAMOCTOSATEIbHOM
SKCIEPUMEHTAILHON JESTENbHOCTH.

8




[TnarupoBaTh y4eOHOE COTPYIHUYECTBO C YIUTEIEM U
CBEPCTHHUKAMH.

CaMOCTOSTETHHO BBIICIATH MIO3HABATEIBHYIO 1IETTh,
yCTaHABIIMBATh TPUYUHHO-CIICICTBEHHBIC CBSI3HU, CTPOUTH
JIOTHYECKYIO LIEIb PaCCYKICHHI, ICKATh U BBIICIISATH
HE0OX0UMYI0 HH(OPMAITHIO, UCIIONB3YS TaOJIHUITy.

Mexanuueckue 15 Mexanuyeckue 9 OOBACHATH MPUPOY U CBOMCTBA MEXAaHMYECKHX BOJIH. 3HATH,
Kosie0aHus u KoseOaHus YTO TaKO€ 3BYK, €r0 OCHOBHbBIE XapaKTEPUCTUKH;
BOJIHBI. 3BYK
MexaHu4yecKue BOJHBI. 2 MIPOTHO3UPOBATH PE3YJIBTAT U YPOBEHb YCBOCHUS MaTepuaa,
OLICHUBATh KAYECTBO YCBOCHUS MaTepHaa.
3ByK 4
DIIeKTPOMarHuTHOE 24 DneKTpoMarHuTHas 11 CtpouTh NPOAYKTUBHOE B3aUMOJICHCTBUE CO CBEPCTHUKAMU,
oJie MHITYKITHSL. KOHTPOJIUPOBAThH, KOPPEKTUPOBATH U OIEHUBATH CBOU
NEeNCTBUS, C JOCTATOYHOM MOJHOTON M TOYHOCTBIO BBIPAXKATh
DNeKTpOMarHuTHHIC 6 CBOM MBICIIH
BOJIHEL N3yunTh cBOMCTBA SJIEKTPOMArHUTHBIX BOJIH, UX MIPUMEHEHHUE B
texHuke. [[oBTopeHune anropuTMOB pEIICHHS 3aa4.
AHaNM3UpPOBATH PEHTI€HOBCKME CHUMKH YEJIOBEYECKOTO
opraHu3ma.
CBeTOBBIC BOJHBI 7 HccnegoBanue UCTOUHMKA CBETA; 3HATH 3aKOHBI OTPAXKEHUS U
MpeIoMJIEHUS CBeTa; GOpMHUPOBATH PEdIIECKCUIO CTTIOCOOOB 1
YCIIOBHUM JI€CTBUS, KOHTPOJIUPOBATH U OLEHUBATh MPOLECC U
pe3yabTaThl EATEILHOCTH, COCTaBIIATH IUIAH U
MOCJIeI0BATENbHOCTh ACHCTBUMN, CPABHUBATH PE3YNIbTAT U
Croco0 JACHCTBUHN C ATAJIOHOM; CTPOUTH B3aUMOJICHCTBUE CO
CBEPCTHUKAMM, KOHTPOJIUPOBATH U OLIEHUBATH JIEUCTBUS
MapTHEPA, C JOCTATOYHON MOJHOTOW U TOYHOCTBIO BhIpakaTh
CBOM MBICIIH
Crpoenue aToma u 20 PannoakTuBHOCTD 4




AaTOMHOTIO sAapa CocTaB aTOMHBIX AACP

ATOMHasl SHEPreTHKa O6cyxnate nenu onbiToB Pezepdopaa. Uzyunuts runoresy bopa. 6,8
OOBSCHATH U3ITy4EHUS JIMHEWYATHIX CIIEKTPOB
buonoruueckoe
JEHCTBUE paraIiiu
Crpoenue u 5 CocraB, CTpOCHHE U HazwiBaTh rpynmsl 00beKTOB, BXOAAIUX B COHEUHYIO
SBOJIIOIHS MIPOUCXOXKICHUE cuctemy;l IpuBoaNTE IpUMEPHI K3MEHEHMSI BUa 3BE3THOTO HeOa
BCEIICHHOM COJIHEYHOM CHCTEMBI B TeueHHEe CyTOKCpaBHUBATH TUIAHETHI 3¢MHOU TPYIIITHI;
IUTAHETHI-TUTAHTHI; AHAIM3UPOBATH POTOTPAPUU HITH CIIANIBI
bonpmme HUHaHeTH miaret. OnuceiBath GoTorpadum Mansix Ten CorHedHOH
Conneunoit cncTembl. cucteMbl. OOBACHATH (PU3UYECKUE TTPOLIECCHI, MPOUCXOIAIINE B 8

Mauwle Tena
COJIHEUHOW CUCTEMBI

Mausle Tena
COJIHEUHOW CUCTEMBI

dusnyeckas npupoaa
Comnniia u 38€371

CtpoeHue u 3BOTIOIUS
Bcenennoi.

Henpax CoJiHIa U 3BE3]1;

HazwiBaTh npuunHbl 0Opa3zoBanus nsaTeH Ha CoJIHIIE,
AHanmu3upoBath Gororpaduu COTHEYHOW KOPOHBI U
o0Opa3zoBaHMi B HEH

OrnuceIBaTh TPU MOJIETTH HECTalmoHapHOU BeenenHou,
NpeIoKeHHbIe OpUAMaHOM;

OOBSACHATD, B YEM IMPOSBIISAETCS HECTAIMOHAPHOCTH BeeneHnHoi;

COI''TACOBAHO

[IpoTokon 3acenanus

METOANYECKOTO0 00OBbEINHEHUSI

yuuTeNne MaTeMaTHKH, PU3NKHA U HHPOPMATUKU
MAOY COULI Nel1 MO

oT .08.2022rona

COI''TACOBAHO
3aMECTUTEIb JupekTopa 1o YBP

.08.2022 .

CxoBopoaa H.B.
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