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HHOACHUTEJIBHASA 3ATIINCKA

Pabouas nporpamma no ¢usuke 11 o0ydaronuxcs ¢ 3aepKKoiuncuxuueckoro pazpurus (nanee — 3[1P) na
YpOBHE OCHOBHOT0 00I11eT0 00pa30BaHUsl MOArOTOBJICHA Ha OCHOBE DeiepalibHOro rocy1apCTBEHHOIO
00pazoBaTeabHOrOCTaHAapTa OCHOBHOT O o01iero oopaszosanus (IIpuka3z Munnpocsemmenus Poccuu ot
31.05.2021 r. Ne 287, 3aperucrpupoBad MunucrepctoM roctuiiuu Poccniickoit @eneparuu 05.07.2021 r.,
per. Homep 64101) (manee — ®I'OC OOO0), amanTUpoBaHHONW OCHOBHON 00pa30BaTeILHON TPOrPaMMbI
OCHOBHOT0 00111er0 00pa3oBaHust 00y4aromuxcs ¢ 3aJepKKoi cuxudeckoro pa3sutus (nanee — [TAOOIT
OOQ 3I1IP), [IpumepHoii paboueit mporpaMMbl OCHOBHOT'O 00111eT0 00pa3oBaHus 1o npeamery «Duszukay,
Konnenuuu npenogaBanus yueoHoro npeamera «du3nka» B 00pa3oBaTelbHBIX OpraHu3anusax Poccuiickoit
denepannu, peaau3yonX OCHOBHBIE 0011e00pa3zoBaTenbHble Mporpammsl, [IpumepHoOl mporpaMMbl
BOCITUTaHMS, C YIETOM PACIpeeICHHBIX 0 KJaccaM IMpoBepsieMbIX TpeOOBaHU K Pe3yIbTaTaM OCBOCHUS
AnanTupoBaHHONW OCHOBHOMOOPA30BaTEIbHON MPOrpaMMbl OCHOBHOTO 001IIero 00pa3oBaHus 00YyJarOITUXCS C
3aJIep>KKOM TICUXMYECKOr0 Pa3BUTHSL.

OBIIAA XAPAKTEPUCTUKA YYEBHOI'O IIPEJIMETA «®U3UKA»

Kypc ¢uszukm — cucremooOpasyromuid Al €CTECTBEHHOHAYYHBIX Y4E€OHBIX IPEAMETOB, IOCKOJIbKY
(bu3nuecKue 3aKOHBI JIe)KaT B OCHOBE MPOILIECCOB U SBJICHUN, U3y4aeMbIX XHUMHEH, OUoIorueid, actpoHoMuen
u Qusnueckoii reorpaduei. Pusmka — 3TO MPEAMET, KOTOPBI HE TOJBKO BHOCHUT OCHOBHOW BKJIaJ B
€CTECTBEHHOHAYUYHYIO0 KapTUHY MHUpa, HO U TIPEIOCTaBIIIET Haubosee sicHble 00pa31bl IPUMEHEHHUS] HAyYHOTO
MeToJa TMO3HaHUs, T.€. CIoco0a TMOMydYeHHUs [TOCTOBEPHBIX 3HaHMKW o mupe. Hakowen, ¢usmka — 3TO
MpeAMET, KOTOPBIM Hapsily C JAPYTMMHU €CTECTBEHHOHAYYHBIMU MpPEIMETaMU JOKEH JaTh HIKOJIbHUKAM
MpeJICTaBICHUE OO0 YBJIEKATEIbHOCTH HAyYHOI'O HCCIEJOBaHMS U PAIOCTH CaMOCTOSTENIbHOIO OTKPBITUS
HOBOI'O 3HAHHUS.

Onna w3 TriaBHBIX 3a4ad  (Qu3MYeckoro oOpa3oBaHUSI B CTPYKType o0mero ooOpa3oBaHUSI COCTOHT B
(bOopMHPOBAHNHU €CTECTBEHHOHAYYHOW T'PAaMOTHOCTH M MHTEpeca K HayKe Y OCHOBHOW MacChl 0OY4arOIINXCs,
KOTOpBIE B JajibHeWmieM OyIyT 3aHATHI B CaMbIX pa3HO OOpa3HbIX cdepax nesTenbHocTH. Ho He MeHee
BOKHOM 3aJaueil SIBISETCS BBISBIICHUE U IMOATOTOBKA TAJTAHTJIMBBIX MOJIOABIX JIFOAEU ISl TPOJOJIKEHUS
oOpazoBaHMsi W JalbHEWHIed NpPoPecCHOHATHHON NEeATENbHOCTH B 00JAacTH  €CTECTBEHHOHAYYHBIX
UCCJIEIOBAaHUM M CO3JaHMM HOBBIX TexHOJOrui. CorjiacHO MPUHATOMY B MEXAYHApOIHOM COOOIECTBE
ornpeneneHuio, «EctecTBeHHOHay4Hasi TPaMOTHOCTh — 3TO CIIOCOOHOCTH YENTOBEKA 3aHUMAaTh aKTUBHYIO TPaXK-
JAHCKYIO MO3UIUIO MO OOLIECTBEHHO 3HAYMMBIM BOIIPOCAM, CBSI3aHHBIM C €CTECTBEHHBIMH HayKaMH, M €ro
TFOTOBHOCTh HHTEPECOBATHCS €CTECTBEHHOHAYYHBIMU HAessMU. HaydHO IpaMOTHBIN 4YelOBEK CTPEeMHUTCS
y4acTBOBaTh B apPTyMEHTHPOBAHHOM OOCYKJIEHUU MPOOJIeM, OTHOCSIIUXCS K €CTeCTBEHHBIM HayKaM U
TEXHOJIOTHSIM, YTO TPeOyeT OT HEero CIEAYIONIMX KOMIIETEHTHOCTEH:

1. Hay4YHO OOBSCHSTH SIBJICHUS,
2. OLICHMBATh U ITOHMMAaTh OCOOCHHOCTH HAYYHOI'0 MCCJICIOBAHMS,
3. WHTEPIPETUPOBATH TAHHBIC U UCIIOIH30BaTh HAYIHBIC JIOKA3aTeILCTBA JIIS IIOTYyISHUS BBIBOJIOB.

N3ydenne pu3uKu criocOOHO BHECTH PENIAIOIININ BKIIA] B pOPMUPOBAHKUE €CTECTBEHHOHAYYHON IPaMOTHOCTH
00y4JaroIIuXxcsl.

HOEJN U3YYEHUA YYEBHOI'O IIPE/IMETA «®U3UKA»

Hemu wusydyeHuss (HU3MKKM Ha YpPOBHE OCHOBHOrO o0Omiero oOpa3oBaHus onpeneiaeHbl B KoHuenmun
npenosiaBanus yaeOHoro npeamera «dusnka» B 00pa3oBaTelbHBIX opraHu3anusx Poccuiickoit @enepanuu,
peaM3yIonMX OCHOBHBIE 00IIeo0pa3oBaTelibHble MPOrpaMMbl, YTBEpKIEHHOW pemieHueM Komneruun
MunuctepctBa npocBeinienus Poccuiickoii @eneparuu, mpotokon ot 3 nexkadpst 2019 r. Ne [TIK-4BH.

Henu usyuenust pu3uku:

. puoOpeTeHne UHTEpeca u CTpEeMJICHUS o0yyaronmxcs K Hay4YHOMY
W3YYCHUIO TPHUPOJBI, Pa3BUTHE HMX WHTEIUICKTYaTbHBIX M TBOPUSCKUX CIIOCOOHOCTEH;
. pasBUTHE NPEICTABICHUH O HAYYHOM METOZAC MO3HAaHHS W (OPMUPOBAHUE HCCIIEIOBATEIHCKOTO

OTHOLICHUS K OKPY’KAarOIIHUM SIBJICHHUAM,



. (dbopMHpOBaHUE HAYYHOIO MHPOBO33PCHUS KaK pe3yjbTaTa M3YUYCHHS OCHOB CTPOCHHUS MAaTepUU U
(b yHIaMEHTAILHBIX 3aKOHOB (DU3HKH;

. (dhopMHpoOBaHUE MIPEACTABICHUIN O POJIM (PU3UKH JJIsi PA3BUTHUS APYTHX €CTECTBEHHBIX HAYK, TEXHUKHU U
TEXHOJIOTHI;
. pa3BUTHE TIPEACTABICHHA O BO3MOXHBIX chepax Oyaymed mnpodeccHOHATBHON AeaTelbHOCTH,

CBSI3aHHOH ¢ (DU3MKOM, TOATOTOBKA K JAIbHEHIIIEMY 00yUEHHUIO B 3TOM HAIIPABIICHUH.

JlocTkeHHe HJTHX Ielied Ha ypOBHE OCHOBHOTO OOIIero oOpa3oBaHHS O00ECIEUMBACTCS PEIICHHEM
CIICIYIOIINX 3a]1a4:

. npuoOpeTeHre 3HAaHMM O JUCKPETHOM CTPOEHHM BEIIEeCTBA, O MEXAHWUYECKUX, TEIUIOBBIX,
AJIEKTPUUYECKIX, MATHUTHBIX U KBAHTOBBIX SIBJICHHSIX;

. npuoOpeTeHre YMEHUH ONHMChIBaTh U OOBACHATh (PU3UYECKUE SIBJICHUS C HCIOIb30BAaHUEM
MOJYYECHHBIX 3HAHU;

. OCBOCHHE METO/IOB PEHICHHS MPOCTEUIINX PACYETHRIX 33/7a4 C HCIONb30BaHUEM (PH3HUECKUX
MoJieneil, TBOpYECKUX U IPAKTUKOOPHEHTUPOBAHHBIX 33/1ay;

. pa3BUTHE YMEHUH HaON0JaTh NMPUPOJHBIC SBJICHUS M BBINOIHATH OIBITHI, TJaOOpaTOpHbIE pabOThl U
HKCIIEPUMEHTANIbHBIE UCCIIEAOBAHMS C UCTIOIb30BAaHNEM U3MEPUTEIIBHBIX PHOOPOB;

. OCBOEHHE NMPUEMOB paboThl ¢ MHboOpManUeill PU3NYECKOro coAep aHusl, BKIOYas UHPOPMAIHIO O
COBPEMEHHBIX TOCTH)KEHUSAX (DU3MKH; aHAJIN3 U KPUTHUECKOE OLlEHUBaHHe HH(OPMaLUY;

. 3HAKOMCTBO CO cdepamMu IpoPECCHOHAILHON JEATEIBbHOCTH, CBSI3aHHBIMH C  (u3uMKOH, u

COBPCMCHHBIMHU TCXHOJIOIUAMU, OCHOBAHHBIMU HAa JOCTUIKCHHAX (1)H31/I‘ICCKOI>’I HAyKH.

MECTO YYEBHOI'O IPEJMETA «®U3UKA» B YYHEBHOM IIJIAHE

B cootBerctBuu ¢ ®I'OC OO0 dusuka sBiasieTcss 00sS3aTeTbHBIM MPEIMETOM Ha YPOBHE OCHOBHOTO OOIIETO
obpazoBanms. Coxepkanue ydeOHoro mnpenmera «®DusnKa», MPEINCTaBICHHOE B paboueil mporpamme,
coorBercTByeT PI'OC OOO, IlpumepHOl OCHOBHOW 00pa30BaTeNbHON MPOrpaMMe OCHOBHOTO OOIIEro
o0pa3oBaHMs.

VY4eOHBIM TUIaHOM Ha M3ydeHue Qpu3uku Ha 6a30BOM ypoBHE OTBOAUTCS: 238 4YacoB 3a TpH roja oO0y4deHus,
B 7 Ki1acce — 68 yacoB (2 yaca B Hezlen0), B 8 kimacce — 68 dacoB (2 yaca B Henmento), B 9 kimacce — 102
yaca (3 yaca B HEJIEIIO).

COJEPKAHUE YYEBHOI'O ITPE/IMETA

7 KJIACC

Pasznen 1. ®usuka u €€ poJib B NO3HAHUU OKPYKAIOLIEr0 MUPa

®du3uka — Hayka 0 IpUpoJie, U3ydaeT PU3NYECKUE SBICHUS: MEXaHUUYECKHE, TEIUIOBbIE, AIEKTPUIECKUE, Mar-
HUTHBIE, CBETOBbBIE, 3BYKOBBIE.

Odusnueckre BenuuuHbL. M3mepenune ¢usnmdyeckux BenmnunH. Ousmueckwe mpuodbopsl. I[lorpemHocTs
n3MepeHnil. MexxayHapoaHas cucremMa eIMHHLI.

Kak ¢u3mka u npyrue eCTeCTBEHHbIE HAYKH W3YYarOT MPHUPOAY. ECTECTBEHHOHAayYHBI METOJN TMO3HAHUS:
HaOJIIOZICHUE, TOCTAHOBKA HAYYHOTO BOMPOCA, BBIABHKEHUE THIIOTE3, SKCIIEPUMEHT MO MPOBEPKE THIOTE3,
00bsiICHEeHHE Ha0It01aeMoro siBieHus. Onucanue pU3NUecKux sIBJICHUH ¢ TOMOIIBIO MOZEIeH.
JdemoHcTpauuu

1. MexaHnuueckue, TEIIoBbIe, MIEKTPUUECKUE, MATHUTHBIC, CBETOBBIC SIBJICHUS.

2. ®usnueckue Npubopsl U MpoIeypa IPSIMbIX U3MEPEHUN aHAJIOrOBBIM M IU(PPOBBIM TPUOOPOM.
JlabopaTopHble padoThl U ONBITHI

1. Onpenenenue MEHbI JSICHUS MIKAIBI U3MEPUTEIBHOTO mpubdopa.

2. U3mepeHue pacCTOsHUM.

3. U3mepenne o0bEMa )KUIKOCTH U TBEPAOTO TEIA.

4. OnpeneneHre pa3MepoB MajbIX TEll.

5. N3mepenue Temneparypbl IPH MOMOIIH )KUAKOCTHOTO TEPMOMETpa M IaTYMKA TEMITepaTypHhI.



6. IlpoBenmeHue wuccieqoBaHMUsS TO TMPOBEPKE THUIOTE3bl: JAIBHOCTh TMOJETA IIApHKa, MYIIEHHOTO
TOPU30HTAIBLHO, TEM OOJIBIIE, YeM OOJIbIIe BRICOTA ITyCKa.

Paspnen 2. [lepBoHayaibHbIE CBEACHHUS 0 CTPOCHHMHU BellecTBA

CrpoeHue BellecTBa: aTOMBbI U MOJEKYJbI, UX pa3Mepbl. OMbIThL, JAOKa3bIBAIOIINE NUCKPETHOE CTPOCHHE
BeliecTBa. OMNbIThI, JOKA3bIBAIOIINE TUCKPETHOE CTPOCHHE BEIIECTBA.

JIBmxenue yactuil BemecTBa. CBsI3b CKOPOCTH JBMKCHHS YaCTHUIl C TeMIiepaTypoil. BpoyHoBckoe nBukeHue,
muddy3us. BzaumoaelicTBre 4acTull BEIIECTBA: MPUTSHKEHNUE U OTTAJIKUBaHHE.

ArperaTHple COCTOSIHHMSI BEIIECTBA: CTPOCHHUE Ta30B, KHJIKOCTEH M TBEPABIX (KPUCTAUIMYECKUX) TEIL.
B3anMocBs3p MeXy CBOMCTBAMHU BEILIECTB B Pa3HBIX arperaTHBIX COCTOSIHUSIX M UX aTOMHOMOJIEKYJISPHBIM
ctpoeHreM. OCOOEHHOCTH arperaTHbIX COCTOSHHM BOJbI. B3anMOCBsI3b MEXIy CBOWCTBAaMH BEIIECTB B
Pa3HBIX arperaTHhIX COCTOSHUSAX M MX aTOMHOMOIIEKYJISIPHBIM cTpoeHreM. OcoOeHHOCTH arperaTHbIX COCTOS-
Hul Bombl. OCOOEHHOCTH arperaTHbIX COCTOSTHUHN BOJIBI.

JdeMoHcTpanuu

1. Habmoienue OpOYHOBCKOTO JBUKECHHS.

2. Habmonenue muddysum.

3. Habnronenue siBineHuid, OObSICHSIOIIUXCS MPUTSYKEHUEM HIIM OTTAIKMBAHUEM YaCTHI] BEIIECTB.
JlaGopaTopHble padoThI U ONBITHI

1. OrneHka aguamMeTpa aToMa METOJIOM PAAOB (C UCIOIb30BaHueM (pororpadmii).

2. OnpITH IO HAOTIOACHUIO TEIJIOBOTO PACIIUPCHHUS Ta30B.

3. OnbITHI O OOHAPYXKEHUIO IEHCTBUS CHII MOJIEKYIISIPHOTO MPUTSXKEHUSI.

Paznen 3. /IBuskeHue U B3aUMO/IeiiCTBUM

Mexanudeckoe aBrKeHue. PaBHoMepHoe u HepaBHOMepHOe nBukeHHEe. CropocTh. CpeaHsisi CKOPOCTh MpH
HEpPaBHOMEPHOM JBMKEeHHH. Pacu€T myTu u BpeMeHH ABUKeHUs. PaBHOMEpHOE 1 HEpaBHOMEPHOE JABUKECHHE.
Cxopoctb. CpeHsisi CKOPOCTb ITPU HEPABHOMEPHOM JIBIKEHUU. Pacuér myTH 1 BpeMeHH JABUKEHUSI.

SBnenue nHepuuu. 3aKOH MHEPIMHU. B3auMonelicTBre TeNl Kak MPUYUHA U3MEHEHUSI CKOPOCTU JIBHXKCHHS TEII.
Macca kak mepa uHepTHocTH Teia. [lmoTHocTh BemiecTBa. CBs3b IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJT B
eInHUIle 00hEMA BEIeCTRA.

Cuna kak XapakTepucTHKa B3auMojehcTBus Ten. Cuia ympyroctd W 3akoH ['yka. M3amepenwe cuibl C
MOMOIIBIO JUHAMOMETpA. SIBlIeHUEe TATOTeHUs W cuia TshkecTH. Cuia TsokecTH Ha apyrux miaHetax (MC).
Bec tena. HeBecomocth. CriokeHHe cHil, HAaIpaBJIEHHBIX MO OJHOM npsiMoil. PaBHonelcTByromas cun. Cuna
TpeHusl. TpeHne CKOJIbKEHUs U TpeHue 1nokosi. Tpenue B npupoae u texuuke (MC).

JdemoHcTpanuu

1. HabmroieHue MexaHu4ecKoro JBUKCHHs Tefa.

2. IamepeHue CKOPOCTH MPSMOIMHEHHOTO IBHKEHUSI.

3. Habmronenue siBieHUST HHEPIIUH.

4. HabmroneHue u3MeHEeHHs] CKOPOCTH ITPHU B3aUMOJICHCTBUU Tell.

5. CpaBHEeHHUE Macc MO B3aUMOACUCTBUIO TEI.

6. CnoxxeHue cuJji, HalpaBJICHHbIX 110 OJHON MPSIMON.

JlaGopaTopHble padoThI U ONBITHI

1. OmpeneneHre CKOPOCTH PABHOMEPHOTO JBIDKEHUS (IIapuKa B YKHIKOCTH, MOJETH SJIEKTPHUECKOro
ABTOMOOMWJIS U T. 11.).

2. OmnpeneneHue cpeiHeil CKOPOCTH CKOMMbKEHUS OpycKa WM [IapuKa 10 HAKIOHHOW MIIOCKOCTH.

3. Onpenenenuie MIOTHOCTUA TBEPOTO Tea.

4. OMBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD PacTsDKEHUs (1eopManum) IpyKUHBI OT TPUIIOKEHHON CHITBL.
5. OneIThl, AEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHJIBI TPEHHUS CKOJBbXEHHS OT Beca Tella M Xapakrepa
COIPHUKACAIOUIUXCS TOBEPXHOCTE.

Paznen 4. /laBjieHue TBEPABIX TeJ, JKHAKOCTEH U ra3oB

Hasnenue. CiocoObl yMEHbILIEHUS U YBEINYEHHU aBieHus. JlapiaeHue ra3a. 3aBUCUMOCTD JaBJIEHUS raza oT
o0béma, Temmeparypsl. [lepenaya naBneHus TBEPABIMHU TelaMH, KHIKOCTSAMU U ra3amu. 3akoH [lackams.
[THeBMaTHYeCKHEe MAIIMHBI. 3aBHCHMOCTh JABJICHHS KHUIAKOCTH OT TIyOWHBI. ['Mapocratwueckuii mapajokc.
CooOmaromuecs cocyapl. [ uapaBinyeckue MeXaHu3MBbl.

AtMmocdepa 3emnu u arMmocdepHoe naBieHue. [IpHUMHBI CylIecTBOBaHUS BO3AYUIHOW OOONOYKH 3EMITH.
Omneit Toppuuennu. M3mepenue atMochepHOro aBieHus. 3aBUCUMOCTh aTMOC(EPHOTO IaBIICHUS OT BHICOTHI
HaJ ypoBHeM Mopsi. [IpuGops! miist u3MepeHus: aTMoCc(EpHOTo JaBICHHUS.

JleiicTBHe >KMIKOCTH W ra3a Ha MOrpYyXEHHOE B HUX Tello. BrITankuBaromias (apxumenoBa) cuia. 3aKOH
Apxumena. [InaBanue ten. BosayxomninaBanue.



JdemoHcTpanuu

. 3aBUCHUMOCTbH JaBJICHUS Ta3a OT TEMIIEpaTyphI.

. [lepenaua naBneHUs KUJKOCTHIO U TA30M.

. Coolmaromuecst CoOCyapl.

. 'mopaBnnueckuit mpecc.

. [IposiBneHmne neiicTBUst aTMOC(HEPHOTO JaBJICHUS.

. 3aBUCHMOCTb BBITAIIKUBAIOLIEH CHIIBI OT 00bEMa MOrpyKEHHON YacTH Tella U INIOTHOCTH KUAKOCTH.

. PaBeHCTBO BBITANKUBAIOLIEN CUJIbI BECY BHITECHEHHOM KUAKOCTH.

. YCII0BHE IUIABaHUS TEJ: TUIAaBAHUE WJIM NOTPYKEHHE TEJl B 3aBUCKUMOCTH OT COOTHOIIEHUS MUIOTHOCTEN Tela
1 KUIKOCTH.

JlaGopaTopHble padoThI U ONBITHI

1. UccnenoBanre 3aBUCIMOCTH BECa Tela B BOJE OT 00bEMA MOTpyKEHHOHN B )KUIKOCTH YACTH TEJa.

2. OnpeieNieHre BBITATKABAIOIICH CHITBI, ICHCTBYIOIICH Ha TEJI0, TOTPYKEHHOE B KHUJIKOCTb.

3. [IpoBepka HE3aBUCUMOCTH BBITAJIKMBAIOILIEH CUJIBbI, IEHCTBYIOIIEH Ha TEJNO B )KUJKOCTH, OT MACCHI Tela.

4. OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAIKUBAIOIICH CUIIBI, IEHCTBYIOIIEH HA TEJIO B )KUAKOCTH, OT
00bEMa MOrpyKEHHON B MKHUAKOCTh YaCTH TeJIa U OT IJIOTHOCTH YKUJIKOCTH.

5. KoHcTpyrpoBaHue apeoMeTpa Uil KOHCTPYUPOBAHUE JIOJKU U ONPEETIECHUE €€ TPy30I0AbEMHOCTH.
Paznen 5. PaGora u MmomiHOCTB. DHeprus

Mexanudeckast pabora. MOIIHOCTb.

[IpocThie MeXaHU3MBI: pbluar, OJIOK, HAaKJIOHHAsl MIockKocTh. [IpaBuio paBHOBecusi peruara. [Ipumenenue
MpaBWJIa paBHOBECHS phiuara K 0J0Ky. «3omoroe npasmioy» Mexanuku. KIIJ[ mpocteix Mexanu3moB. [IpocTeie
MEXaHU3MBI B OBITY U TEXHHKE.

Mexanuveckass sHeprusa. KunHernueckas M mnoTeHUuandbHas »3Heprus. lIpeBpamieHue opHoOro BuAa
MEXaHUYECKOM SHEPruu B IpYyrou. 3aKOH COXpPaHEHUs SHEPTHH B MEXAHUKE.

JdemoHcTpauuu

[IpuMepsl IPOCTHIX MEXaHU3MOB

JlabopaTopHble padoThl U ONBITHI

1. Onpenenennie pabOTHI CUIIBI TPEHUS TPU PABHOMEPHOM JIBHXKCHUU TeJIa 10 TOPU30HTAIBHOM MOBEPXHOCTH.
2. UccnenoBanue ycaoBUi paBHOBECHUS phlyara.

3. Usmepenne KII/] HakIOHHOM MIIOCKOCTH.

4. VI3ydeHue 3aK0Ha COXpPaHEHUsI MEXaHMYECKOM YHEPTUu.

0NN B WN

8 KJIACC

Pasnen 1. TenuioBble siBJIeHUS

Monenu TBEPIOro, XKHUAKOTO U ra3000pa3HOro COCTOSHHM BemecTBa. Kpucrammueckue U aMopgHBIC Tea.
OObscHEHUE CBOICTB ra30B, )KUJIKOCTEH U TBEPJBIX TNl Ha OCHOBE MOJIOXKEHUH MOJEKYISIPHO-KNHETUYECKON
teopur. CMauMBaHUE U KaMWUISPHBIE ABJIEHUS. TemIoBoe pacliupeHue u cxxaTue.

Temneparypa. CBsi3b TeMIiepaTypbl CO CKOPOCTBIO TEIIJIOBOTO JIBUKEHUS YaCTHII.

Buytpennss sHeprusi CriocoObl M3MEHEHHs] BHYTPEHHEW SHEpTHu: Terionepeaada U CoBeplIeHHE paboThl.
Buapl Tenonepeaayun: TEMIonpoOBOAHOCTb, KOHBEKIUS, U3TyUEHHE.

KonudecTBo TemaoTel. YaenbHas TEIUIOEMKOCTh BEIIECTBA. TeIUIOOOMEH M TEIJIOBOC PaBHOBECHE.
VYpaBHenue TersioBoro OanaHca. [lmaBneHue W OTBEpleBaHWE KPHUCTAIUIMYECKHUX BEIIECTB. Y ACJIbHAs
terora TutaBieHus. [lapooOpa3zoBanne u konmeHcanus. Mcmapenne (MC). Kumnenue. YnenpHas Temiora
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATYPHI KUTIEHUSI OT aTMOC(HEPHOro JaBJieHUs. BIaxXHOCTh Bo3ayXa.
DHeprus TOIUIMBA. Y IebHAs TEIUIOTa CrOpaHusl.

[Tpunnuner pabotel TemnoBbix nsurarencii. KIIJI TemmoBoro asuratens. TeruioBble NBHTaTead W 3allydTa
okpyxaroreit cpeapl (MC). 3akoH coXpaHEeHHUs U IPEeBpaIlleHUs SHEPTUH B TEII0oBbIX mporeccax (MC).

JdeMoHcTpanuu

1. HabGmonenue OpOyHOBCKOTO JBHKCHUS

2. Habmonenue nuddy3umn

3. HabGmroneHue sSBJICHNN CMaYMBaHMS M KalTMJUISIPHBIX SBICHUN

4. HalumroieHue TEeTIoBOro PaciupeHus Te

5. 3menenune naBiaeHus ra3a mpu M3MEHEHUH 00bEMa M HAarpEeBaHUU WA OXJIAXKICHUH
6. [IpaBuiia U3MEpEeHHs TEMIIEPATYPhI



7. Bunpl Tensonepeaadn

8. OxJaxkJIeHue MpU COBEPIICHUU PAOOTHI

9. HarpeBanue npu coBepiieHUH paboThl BHEIIHUMH CUJIaMU
10. CpaBHEHUE TEINTIOEMKOCTEH pa3IMYHbIX BEIIECTB

11. Habnronenue KUIeHus

12 .HabnroneHune moCcTOSHCTBA TEMIIEPATYPHI TTPH TUIABICHUT
13. Mogenu TeIIOBEIX ABUTATEIEN

JlaGopaTopHbie padoThl U ONBITHI

1. OnpITHI 10 OOHAPYKEHUIO ICUCTBUS CHUIT MOJICKYIISPHOTO MPUTSHKCHHS

2. OnbITHI O BBIPAIIMBAHUIO KPUCTAJIJIOB IOBAPEHHOM COJIM MJIM caxapa

3. OnBITHI 1O HAOIIOICHHUIO TEIUIOBOT'O PACIIMPEHUS Ta30B, JKHIKOCTEH M TBEPIBIX TEI

4. OmnpeneneHue NaBIeHUs BO3AyXa B OJTOHE IITIPUIIA

5. OneITBl, JEMOHCTPUPYIOIIME 3aBUCUMOCTh JaBJCHUS BO3AyXa OT €ro o0béMa W HarpeBaHUsS WIIH
OXJIKACHHS

6. [IpoBepka rumoTe3pl TMHEHHON 3aBUCUMOCTH JJIMHBI CTOJIONKA JKHIKOCTH B TEPMOMETPUUYECKON TPYOKE OT
TeMrepaTypbl

7. HabntoneHue n3aMEHEeHs] BHYTPEHHEH SHEPTUu Tella B pe3yibTaTe TeIuionepeaaun U padoThl BHEITHUX CHJT
8. UccnenoBanue siBJICHUS TEIUIOOOMEHA MPU CMEITUBAHUU XOJIOIHON M TOPSIYEH BOJIBI

9. OnpeneneHre KOIUYECTBA TEIUIOTHI, IMMOJIYYEHHOTO BOAOK MPH TEIUIOOOMEHE ¢ HAarpeThIM METaUIMUYCCKUM
HAITUHIPOM

10. Onpenenenne yneabHON TEIIIOEMKOCTH BEIIECTBA

11. MccnenoBanue nporecca ucnapeHus

12. Onpenenenne OTHOCUTENBHON BIIAXKHOCTH BO3yXa

13. Onpenenenne yneapbHOM TEIIOTHI TJIAaBJICHUS JIbJa

Pa3nes 2. JiekTpu4ecKue H MATHUTHBIC SIBJICHUSA

OnekTpuzaiusa Ten. [IBa poaa snekTpuueckux 3apsaoB. BzammopeiicTBue 3apsokeHHBIX Ted. 3akoH Kysona
(3aBHCHMOCTb CUJIbI B3aUMOJICHCTBUS 3apsDKEHHBIX TEJ OT BEJIMUUHBI 3aPSAI0B U PACCTOSIHUS MEXKIY TElaMu).
Onektpuyeckoe mone. Hanpsk€HHOCTh 3JeKTpUYecKoro mojis. [IpuHIUN Cymeprno3uiuu 3JIEKTPUYSCKUX
roJiel (Ha Ka4eCTBEHHOM YPOBHE).

Hocurenu snektpuueckux 3apsaoB. DJIEeMEHTApHBIN 3iekTpudeckuid 3apsaa. Ctpoenue aroma. [IpoBoaHuku u
JTUAJICKTPUKU. 3aKOH COXPAHCHHS JJIEKTPUUECKOT0 3apsija.

ONIEKTPUYECKUA TOK. Y CJIOBHS CYIIECTBOBAHMS 3JEKTPUYECKOTO TOKA. VICTOYHMKHM NOCTOSIHHOIO TOKA.
JIeCTBHS AIEKTPUYECKOrO TOKa (TEIIOBOE, XUMHUYECKOE, MAarHUTHOE). DJIEKTPUUECKUU TOK B JKUIKOCTSIX
U razax.

Onekrpuyeckas nens. Cuna Toka. DileKTpuueckoe HampspkeHue. COnpOTHBIIEHHE NPOBOAHMKA. Y IEIBHOE
COINPOTHUBJIEHUE BenlecTBa. 3akoH Oma ju1s yyactka nenu. [locinenoBaTtenbHoe U napajlyIeIbHOE COEAMHEHUE
MTPOBOJTHUKOB.

Pabora 1 MOITHOCTH AJMEKTpUUecKoro Toka. 3akoH J[xoyns— JleHma. DnekTprudeckue 1eny U moTpednuTenn
aeKTpuYeckor YHepruu B ObITY. KopoTkoe 3aMbIKaHue.

[TocTrosiHHbIE MarHuThl. B3anMOIENWCTBHE ITOCTOSHHBIX MAarHuTOB. MarHutHoe mosie. MarHuTHOE moje
3emui U €ro 3HaueHue i Ku3HU Ha 3emse. OmbiT Opcrega. MarHUTHOE MOJie SJIEKTPUYECKOrO TOKA.
[IpuMeHeHne »>IEeKTPOMArHUTOB B TEXHUKE. JleiCTBME MAarHUTHOrO IOJNs Ha HPOBOAHUK C TOKOM.
DNeKTpOoABUTATENb MOCTOSTHHOIO TOKA. Vcnonb30BaHUE 3JIEKTPOJIBUTaTeIe B TEXHUUECKUX YCTPOUCTBAX U
Ha TPaHCIIOPTE.

Omnpiter @apagnes. SBneHue 3yeKTpoMarHuTHOM MHAYKIWU. [IpaBuno Jlenna. Dnekrporereparop. CrocoOs!
MONTYYEHUS DJIEKTPUIECKON IHEPTHH. DIIEKTPOCTAHIIUU Ha BO3OOHOBIISIEMBIX HCTOYHHKAX YHEPTHUU.

JdeMoHcTpanuu

DIIeKTpU3aIus Tei

JIBa poaa 3JIEKTPUYECKHUX 3aPsJI0B U B3AMMOJICUCTBUE 3apS>KEHHBIX Tell
Y CTpOMCTBO U IEHCTBUE IEKTPOCKOINA

DneKkTpocTaThuecKasl MHIYKIUs

3aK0H COXpaHEHUS AIEKTPUIECKUX 3apsiI0B

[IpoBOIHUKYN M TUDIIEKTPUKHU
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7. MonenupoBaHUe CHIIOBBIX JIMHUM SJIEKTPUIECKOTO OIS

8. M CTOYHHKHM TIOCTOSIHHOT'O TOKa

9. eiicTBuUS 2IIEKTPUIECKOTO TOKA

10. DnexTpuyecKuii TOK B KUIKOCTH

11. I'a30BBIii pa3psin

12. I3MepeHne CuiIbl TOKa aMIIepMETPOM

13. I3MepeHue 3JIeKTPUYECKOro HaIpsKeHUST BOJIBTMETPOM

14. PeocTtaT 1 Mara3uH CONpOTUBICHUMN

15. B3aumopaeicTBrE MOCTOSTHHBIX MarHUTOB

16. MoaenupoBaHre HEBO3MOKHOCTH Pa3€ICHHUs MOJIOCOB MarHuTa
17. MonenupoBaHue MarHUTHBIX MOJIEH TOCTOSHHBIX MarHUTOB

18. OnwIT OpcTena

19. MarnuTHoOe 1one Toka. DJIEKTPOMAarHuT

20. leficTBE€ MarHUTHOT'O MOJISl HA TPOBOJIHUK C TOKOM

21 DnexTpoaBurarenab NOCTOSHHOIO TOKa

22. VccnenoBanue ABJICHUS 3JIEKTPOMArHUTHON MHTYKIIMA

23. Onbitel Gapanes

24. 3aBUCUMOCTh HalpaBJICHUS UHIYKIIMOHHOIO TOKa OT YCJIOBUM €r0 BO3HUKHOBEHMS
25. DaeKkTporeHepaTop MoCTOSHHOTO TOKA

JlaGopaTopHble padoThI U ONBITHI

1. OmbIThI 10 HAOTFOACHUIO YIIEKTPU3AIIUH TET WHAYKIUEH U IPU CONPUKOCHOBEHHUH

2. WccnenoBanue neCTBUS DJIEKTPUYESCKOTO OIS HA TIPOBOAHUKH U JAUAJICKTPUKU

3. COopka u mpoBepKa padOThI AJIIEKTPHUUECKOM LEIH MOCTOSIHHOTO TOKA

4. VI3mepeHHe U PeryIMpPOBaHHUE CUITBI TOKA

5. M3mepeHue U peryTupoBaHie HATPSIKCHUS

6. MHccnemoBaHue 3aBHCHMOCTH CHJIBI TOKAa, MIYIIErO 4Y€pe3 PE3UCTOpP, OT COMPOTHBIICHHUS PE3UCTOpA U
HaIPsDKEHUS Ha PE3UCTOPE

7. OnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh JJIEKTPHUYECKOTO COTPOTUBIICHUS NMPOBOJHUKA OT €r0 JUIUHBI,
TUJIOMIA U TIOTIEPEYHOr 0 CEUCHHUS U MaTepralia

8. TIpoBepka mpaBwmIIa CIIOXKEHUS HAPSHKEHUH TP TIOCIICIOBATEIIHHOM COSTUHEHUH JIBYX PE3UCTOPOB

9. IIpoBepka mpaBuia Jyisi CHIIbI TOKA MIPH MAPaLICIIbHOM COCIMHEHUN PE3HCTOPOB

10. Onpenenenue pabOTHI ATEKTPUIECKOTO TOKA, UAYIIETO Yepe3 Pe3UCTOp

11. Onpenenenne MOITHOCTH JIEKTPUISCKOTO TOKA, BBIICIIEMON Ha PE3UCTOPE

12. UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, HYIIETO Yepe3 JIAMITOUKY, OT HANpsHKCHUS Ha HEl

13. Onpenenenune KIIJI narpeBarens

14. ViccnenoBanre MarHUTHOTO B3aUMOJICHCTBUS TOCTOSTHHBIX MarHATOB

15. 3ydyeHne MarHUTHOT'O TIOJIS IIOCTOSTHHBIX MAarHUTOB TIPU UX O0OBESTMHCHUN U pa3feiCHUN

16. ViccnenoBanue AeWCTBUS IIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPENKY

17. OnbITHI, IEMOHCTPHUPYIOIINE 3aBUCUMOCTH CHITBI B3aUMOJICH CTBHSI KATYIIKK C TOKOM M MarHuTa OT CHJIBI
TOKA W HAIPABJICHUS TOKA B KaTYIIIKE

18. N3ydenue neiicTBUs MarHUTHOT'O TOJISE HA MTPOBOJIHUK C TOKOM

19. KoHcTpynpoBaHue W HW3ydeHHE padOThI JICKTPOJBUTATEIS

20. U3mepenue KIIJ anexTpoaBuraTebHON yCTaHOBKU

21. OnBITHI IO UCCIICIOBAHUIO SIBJICHUS JICKTPOMArHUTHOW MHYKIIMHU: UCCIICOBAHUEC U3MCHEHHI 3HAUYCHUS
Y HaTpaBlIeHUS] UHIYKIIHOHHOTO TOKA.

9 KJIACC

Pa3zgen 1. Mexann4ueckue siBJICHUSA

Mexanuyeckoe nBrxeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTEIBHOCTh MEXaHUYECKOIO
NBUKeHNs. PaBHOMEpHOE NpsMONIMHENHOE ABMkeHue. HepaBHOMEpHOE NpsMOonnHENHOe ABUKeHnEe. CpenHsisa
Y MCHOBEHHAsi CKOPOCTh T€J1a IPU HEPABHOMEPHOM JABUKEHUU.

Yckopenue. PaBHoyckopeHHOe npsiMonnHeiiHoe ABuxkernne. CBoOoaHOe maaeHue. OnbITel [ anmes.
PaBHOMepHOe ABmkeHHe 1o okpyxHocTu. Ilepuon u yactora obpamienus. JluneitHas u yrioBas CKOpPOCTH.
LleHTpOoCcTpEMUTENBEHOE YCKOPEHUE.



[Tepsriit 3akon HetoTona. Bropoii 3akon HetoTona. Tpetuii 3akod HeroToHa. [IpuHImn cyneprno3uiiuu Cuil.
Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHusi: cujla TPEHUS CKOJIb)KEHHS, CHJIa TPEHUS TIOKOsI, IPYTHUE BUIBI
TpEHUS.

Cuna Ts>KeCTH M 3aKOH BCEMHUPHOTO TATOTEHHUsS. Y CKOpeHHE CBOOOAHOrO najieHus. J{BrkeHune miaHeT BOKPYr
Connna (MC). IlepBas kocmuueckas ckopocTb. HeBecoMOCTh U meperpy3Ku.

PaBHOBecHe MaTepHallbHONW TOYKH. AOCOIIOTHO TBEpIOE Telo. PaBHOBecue TBEPAOro Teia ¢ 3aKPEeIUIEHHOM
OCbh10 BpaieHuss. MoMeHT cuiibl. LIeHTp TsokecTH.

Nmnynse Tena. U3menenne nmmnynbca. MIMnyinbe cuiibl. 3aKOH COXpaHEHUsI UMITYJIbca. PeakTUBHOE ABUKEHUE
(MC).

Mexannueckasi pabotra U MomHOCTh. Pabora cun TskecTH, ynpyroctu, TpeHusi CBsi3b SHEPruu U padOTHI
[loTreHnumanbHast sHEprusi Teja, MOAHATOrO HAJl MOBEPXHOCThIO 3emid. [loTeHnuanbHas sHEprus CxKaTou
npykunbl. Kunerndeckas sneprus. TeopeMa 0 KMHETHUYECKOW HPHEPTUM. 3aKOH COXPAHEHUS MEXaHUYECKOM
SHEPTHH.

JdemoHcTpauuu

1. HabnroneHne MEXaHMUYECKOTO IBH)KEHUS TeJla OTHOCUTEILHO Pa3HBIX TENl OTCYETA

2. CpaBHeHHeE IyTeH U TPAEKTOPUI IBUKEHHS OJHOIO U TOT'O K€ Tela OTHOCUTEJIBHO Pa3HbIX TE OTCUETa

3. M3MepeHne CKOPOCTH U YCKOPEHUS MIPSIMOIIMHEWHOTO IBUXKEHUS

4. UccnenoBaHue NpU3HAKOB PAaBHOYCKOPEHHOrO JBHKCHUS

5. HaGmronenue nBM>XEHUS Tela 1O OKPYKHOCTH

6. HaOmiomeHne MexaHMYECKHX SIBIICHUH, NpoUCXomiuMx B cucreMe orcuéra «Tenexka» mnpu eé
PaBHOMEPHOM U YCKOPEHHOM JBUKCHUH OTHOCUTEIIPHO KaOMHETa (QU3HKU

7. 3aBHCHMOCTH YCKOPEHHUsI TeJla OT MAacChl TeIa U JICUCTBYIONIEH Ha HETO CHJIBI

8. HaOmionenue paBeHCTBa CUJT IIPU B3aUMOJICHCTBUH TEJ

9. HM3mMeHeHue Beca Tena Mpu YCKOPEHHOM JIBHKEHUU

10.Ilepemaua nummynbca Ipu B3aUMOJACHCTBUN TEIT

11.ITpeoOpa3zoBanus SHEPTUU TTPU B3AUMOJCHCTBUU TSI

12.CoxpaHeHnrie UMIyJbCa IPU HEYIIPYTOM B3aUMOICHCTBUHU

13.Coxpanenrie UMnyibca mpu abCOIIOTHO YIIPYTrOM B3aUMOJICHCTBUU

14.HaGnroneHne peakTHBHOTO JIBUYKECHUS

15.CoxpaHeHre MeXaHHUECKOM SHEPTUH TIPH CBOOOHOM MaICHUH

16. CoxpaHeHre MEXaHUYECKOW SHEPIrUU IPU JBUKEHUU TeNa MO ACHCTBUEM IIPYKUHBI

JlaGopaTopHblie padoThI U ONBITHI

1. KoHcTpyupoBaHHe TpaKTa Jisi pa3roHa U JAajbHEHIIero paBHOMEPHOr0 IBHXKEHUS IIAPUKa WIIA TEIEKKU

2. Onpenenenue CpeHEH CKOPOCTU CKOMBXKEHUS OpYCKa MM IBUYKCHHUS [IApUKa MO0 HAKIIOHHON TUIOCKOCTH
3. Omnpenerenre yCKOPEHHS Tela MMPU PaBHOYCKOPSHHOM JIBMDKCHHH 110 HAKIIOHHOW TIOCKOCTH

4. HccnenoBaHue 3aBUCUMOCTH TMYTH OT BPEMEHHM IPU PABHOYCKOPEHHOM JBIKEHUH O0€3 HauaabHOU
CKOPOCTHU

5. IIpoBepka rUmoTe3nl: €CJIU MPU PABHOYCKOPEHHOM JBIKEHUU O€3 HadadbHOW CKOPOCTH IYTH OTHOCATCS
KaK psiJi HEUETHBIX YKCEII, TO COOTBETCTBYIOIINE TPOMEKYTKH BPEMEHHU OJIMHAKOBBI

6. HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKEHUS OT CUJIIbI HOPMAIBHOT'O JaBJICHUS

7. Onpenenenne K0dPPUIIUEHTA TPEHUS CKOIBKECHHS

8. Omnpenenenue kECTKOCTH MPY>KUHBI

9. Omnpenenenne pabOTHI CUITBI TPEHUS IPU PABHOMEPHOM JIBI)KEHUU TeJa IO TOPU30HTATIBHOM MOBEPXHOCTH
10.0npenenenre padOThl CHJIBI YIPYTOCTH MPU MHOIBEME TIpy3a C HCIOJB30BAaHUEM HEIOJIBM)KHOIO H
MOJIBUYKHOTO OJIOKOB

11.13yueHue 3aKoHa COXpaHEHUS YPHEPTUU

Pazgen 2. Mexannueckune KoJe0aHUA M BOJHbBI

KonebarensHoe npmxeHue. OCHOBHBIE XapaKTEPUCTUKH KONEOAHWM: TMEpHOA, YacTOTa, aMILTUTYZA.
Matematuueckuii M TOpPYKUHHbIH MasTHUKU. [IpeBpalieHue sHepruv nOpu  KoneOaTeIbHOM  JIBU-
KeHuu. 3aryxaromue kosieOaHus. BoiHyxneHHble koneOanus. Pezonanc. Mexanndeckue BonHbl. CBoiicTBa
MexaHH4eckux BosH. [Ipo jmonbHbIE M MonepevHble BOMHBL. J[IMHA BOJTHBI U CKOPOCTh €€ PaclpOCTpaHEHHUS.
Mexanudeckre BOJHBI B TBEPOM Tele, ceiicMuueckue BomHbI (MC).

3ByK. I'poMKOCTB 3ByKa M BbIcOTa TOHA. OTpakeHue 3Byka. IHQpa3ByK U ylnbTpa3ByK.

JdemoHcTpauuu

1. Habmroienue xonebGaHuii Tel noja AeHCTBUEM CHUIIbI TSXKECTH U CHJIbI YIIPYTOCTU



2. Habmonenre koiebaHuii Tpy3a Ha HUTH U Ha TIPYKHUHE

3. HabnroeHue BRIHYK/ICHHBIX KoJieOaHUH 1 pe30HaHca

4. PactipocTpaHeHne IpoA0IbHBIX U MTONEPEYHbIX BOJIH (Ha MOJEIIH)

5. HabmroieHne 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOThI

6. AKyCcTHUUYECKUI PE3OHAHC

JlaGopaTopHble padoThl U ONBITHI

1. Onpenenenue 4acTOTH U IEpHo/Ia KoJeOaHUH MaTEMAaTHIECKOTO MasiTHIKA

2. OmnpeneneHne 4acToThl ¥ Meproia KoineOaHu MpyKUHHOTO MasiTHUKA

3. UccrnenoBanne 3aBUCHMOCTH TIEpHO/1a KOJICOAHHH MOABEIICHHOTO K HUTHU TPYy3a OT JUTHHBI HUTH
4. ViccnenoBanne 3aBUCUMOCTH TepUOia KOJIEOAaHWH MPY>KUHHOT'O MasSTHHKA OT MacChl Ipy3a

5. [IpoBepka HE3aBUCUMOCTH TepHoOAa KojebaHuii rpy3a, MOABEIIEHHOI0 K HUTH, OT MacChl Ipy3a
6. ONBITHI, IEMOHCTPUPYIOIIKE 3aBUCUMOCTD MEPUOAA KOJICOaHUH MPYKMHHOTO MAasTHUKA OT MAacChl I'py3a U
KECTKOCTU IIPYKUHBI

7. U3MepeHue yCKopeHus CBOOOTHOIO MaICHUS

Pasznen 3. 3J'IeKTp0MaFHI/ITHO€ moJie U 3JICKTPOMArHUTHBIC BOJIHBI

DNEKTPOMarHuTHOE ToJe. JIEKTpOMarHuTHble BOJIHBL. (CBoMcCTBa 3nekTpoMarHuTHeIX BonH [llkana
3JIEKTPOMATrHUTHBIX BOJH. MCrionb30BaHME JIEKTPOMArHUTHBIX BOJIH JUISI COTOBOM CBSI3H.

DJieKTpoMaruuTHas npupoja ceera. CKopocTh cBeTa. BoHOBBIE CBOMCTBA CBETA.

JdemoHcTpauuu

1. CBolicTBa 3J€KTPOMarHUTHBIX BOJIH

2. BonHOBBIE CBOICTBA CBETA

JlabopaTopHble padoThbI U ONBITHI

1. 3y4eHne CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C TIOMOIIIBIO MOOMIIBHOTO TelieOHa

Pa3nen 4. CBeToBBIC SIBJICHUSA

JlyueBast mogens cBera. Ucrounuku ceeta. [IpsMonuHeiiHoe pactpocTpaHeHue cBeta. 3arMeHus CoiHIa 1
Jlynbl. OTpaxkenue ceta. [1mockoe 3epkaiio. 3aKOH OTpaKEHUs CBETA.

[Ipenomnenue cBera. 3akoH mpenomieHusi cBera. [lomHoe BHyTpeHHee oTpaxkeHue cBera. Mcmonb3oBaHue
MOJIHOT'O BHYTPEHHET0 OTPAXKEHHUS B ONITUYECKUX CBETOBO/IAX.

Jlunza. Xon mydert B muH3e. OnTudeckas cuctema oroamnmnapara, MUKpockora u teneckorna (MC). I'ma3 kak
ONTHYECKas CUCTeMa. BIM30pyKOCTh U 1abHO30PKOCTb.

Pasnoxenue 0enoro ceera B ciekTp. OnbiTl HotoToHA. CrioxkeHue criekTpaibHbIX LBETOB. Jucnepcust cBera.
JdemoHcTpanuu

[IpssmonuHeitHOe pacpoCTpaHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tonmy4yenune n300pakeHUi B TNIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKajiax.

[Ipenomnenue caera.

Onrtuueckuii CBETOBO/I.

Xox mydeid B coOuparoniei JInH3e.

Xon my4yer B pacCemBaroIleH JTUH3E.

[Tonydenue n300paskeHUid ¢ TOMOIIBIO JTUH3.

[Ipunimn neiictBus goroanmnapaTa, MUKPOCKOIA U TEJIECKOIIA.

10.Mogens riasa.

11.Pa3noxenue 0€II0ro cBeTa B CIICKTP.

12 .TTomy4enne Oenoro cBeTa MpH CIOKEHUH CBETA Pa3HBIX I[BETOB.

JlaGopaTopHble padoThI U ONBITHI

1. UccnenoBanre 3aBUCIMOCTH yTJia OTPAKEHHSI CBETOBOTO Jy4ya OT yriia MajaeHusl.

2. V3ydeHue xapakTepUCTHK N300paKeHUS ITPEIMETa B TNIOCKOM 3€pKalie.

3. UccnenoBanue 3aBUCUMOCTH YTIJia MIPEIOMIICHUS CBETOBOI'O Jiyya OT yrja MajeHus Ha TPaHulle «BO3TyX—
CTEKJIIOM.

4. ITomyueHnue n300paKECHUN C ITOMOIIBI0O COOMPAFOIIEH JTMH3bI

5. Onpenenenrie POKYCHOTO PACCTOSIHUS U ONMTHYECKOM CHUJITBI CO OMparoIei JTMH3HI.

6. OTBITHI 1O Pa3OXKEHUIO OEOro CBETa B CIIEKTP.

7. OUBITHI IO BOCIIPUATHIO I[BETA MPEAMETOB TIPHU WX HAOIIOJACHUN Yepe3 IBETOBbIC (DUITBTPHI.
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Paznen 5. KBanroBbie siBJIeHUSA

OmneiTel Pezepdopaa u mranerapuas moaens aroma. Monens aroma bopa. Mcmyckanue u morjomeHue cBera
atomoM. KBaHThl. JIuHelyaThie CIEKTPHI.

PammoaktuBHOCTh. Anb(a, Oera u rammaumsnydeHus. CTpoeHHe aTOMHOro siapa. HykimoHHas Mojens
aTOMHOTO sapa. N30TorBbl.

PannoaktuBHbIe ipeBpamienus. llepron nonypacnana aTOMHBIX SIAEP.

SAnepHble peakiuu. 3aKOHbI COXPAHEHMs 3aps0BOTO M MAacCOBOTO YHCEN. DHEPrus CBSI3M aTOMHBIX sIJIEp.
CBs13b Macchl U dHeprun. Peakiuu cunTesa u nenenus sjaep. Mcrounuku sneprun Comnna u 38€31 (MC).
SAnepHas sHepretuka. JlecTBUS paIMOaKTUBHBIX U3JIYYCHHH Ha skuBbIe opranu3mel (MC).

JdeMoHcTpanuu

1. CexTpsl U3Ty4EHUS U TTOTIIOMIECHUS.

2. CriexTphl pa3IMYHbIX ra30B.

3. CiexTp BOAOpOA.

4. HaGmonenue TpekoB B kamepe Bunbcona.

5. PabGota cuérunka HOHU3UPYIOIMINUX U3TYUCHUM.

6. Perucrpanus usinydeHust IpUPOJAHBIX MUHEPAJIOB U MPOJIYK TOB.

JlaGopaTopHble padoThl U ONBITHI

1. HabGmoeHne CrutoniHbIX U TUHEHYATHIX CIICKTPOB M3TyYEHHUS.

2. UccnenoBanue TPEKOB: M3MEPEHHUE SHEPTUU YACTHUIIBI 110 TOP MO3HOMY yTH (10 hoTorpadusim).

3. 3mepenue panoakTUBHOTO (oHa.

IMoBTOPUTEIHLHO-0000 AN MOYJIb

[ToBTOpHUTENBHO-00001IAIOIUN MOAYb HpPEIHA3HAYeH ISl CUCTeMAaTu3aluu U 0000LIeHUs MPEeIMETHOIO
COJICpKaHUsI U OMbITa JEATENbHOCTH, MPUOOPETEHHOTO MPU M3YYEHUU BCEro Kypca (PU3UKH, a TakkKe st
noAroToBKM K OCHOBHOMY TI'OCYJIapCTBEHHOMY 3K3aMeHY 10 (u3uKe Uil 00ydyaromuxcs, BHIOPABIIUX ITOT
y4eOHBIN TTPEIMET.

[Ipn u3ydyeHHH AAHHOIO MOAYJS PEATU3YIOTCS M CUCTEMATU3UPYIOTCS BHJABI JEATEIbHOCTH, HAa OCHOBE
KOTOpBIX 0OecreunBaeTcs JOCTH)KEHHWE NPEIMETHBIX M METalpeJMETHBIX IUIAHUPYEMBIX pPe3yJbTaToB
o0y4eHus, GOPMHUPYETCS €CTECTBEHHO-HAy4YHasi TPAMOTHOCTH: OCBOEHHE HAy4YHBIX METOJOB MCCIIEHOBAaHUS
SBJIIGHUW TPUPOIABl W TEXHUKH, OBJIAZICHHE YMEHUSIMU OOBSICHATH (U3MUECKUE SBICHUSA, ITPUMEHSS
IIOJIyYEHHBIE 3HAHUS, PEIIATh 3aJa4H, B TOM YHCJIE KaUECTBEHHBIE U DKCIIEPUMEHTAJIbHBIE.

[TpuHIMIIHAIBHO AEATEIbHOCTHBIM XapaKTEp JAHHOTO pa3zelia Peaau3yercs 3a CUET TOro, YTO yYallluecs
BBITOJIHSIIOT 33JJaHUs1, B KOTOPBIX UM MpPEIaraercs:

. Ha OCHOBE€ IIOJIYYCHHBIX 3HAHUM paclio3HaBaTb W HAY4YHO 00BSICHITH (bmnqecxne SABJICHUS B
OKpY’Karollleld MPUPOE U MTOBCEIHEBHOMN KU3HU;

. UCIONB30BaTh HAYYHBIE METOJbI UCCIENOBAaHUS (PU3NYECKUX SBJICHHUM, B TOM YHCIE AJS MPOBEPKU
THUIIOTE3 U MTOJIYUCHUSA TCOPCTUUCCKUX BBIBOOB,

. OOBSICHATH Hay4HbIE€ OCHOBBI HanOoJiee BaXKHBIX JOCTHXKEHUN COBPEMEHHBIX TEXHOJIOTHH, HallpuMep,
MPAKTUYECKOr0 HCIONb30BAHUS PA3IUYHBIX HCTOYHHUKOB SHEPTMM Ha OCHOBE 3aKOHA MPEBpPALICHUS U
COXpaHCHUA BCCX U3BCCTHBIX BUIOB SHCPIUU.

Kaxnas U3 TeM JaHHOro pasjiesia BKJIIOYAET HKCIEPUMEHTAIbHOE HCClIeJoBaHUE 00O0O0IIAOIEro XapaKkTepa.
Pa3nen 3aBepiaercs mpoBeieHUEM AUATHOCTUYECKOM U OLIEHOYHOM paboThl 3a KypC OCHOBHOM IIKOJIBI.

IINTAHUPYEMBIE OBPA30OBATEJ/IBHBIE PE3YJIbTATbBI

N3ydyenne yueOHOro mnpenmera «®Dusmka» Ha YpOBHE OCHOBHOTO 0O0Iero o0Opa3oBaHUS JOJDKHO
o0ecreunBaTh JOCTHKCHHUE CIICTYIOIIUX JIMIHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pEe3YNIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

Hampuomulteacoe eocnumanue.

. MPOSIBIIEHUE UHTEPEca K HCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOM (hpr3nuecKoit HayKu;



. OCHHOCTHOC OTHOIICHHUEC K JOCTHXXCHHUAM pOCCHﬁCKHX y‘IéHHX (1)I/ISI/IKOB.

Fpam@aucxoe u dyxoeno-upaecmaenuoe eocnumanue.:

° TOTOBHOCTb K dKTMBHOMY Yy4aCTHUIO B O6Cy)KI[€HI/II/I OGH.[CCTBGHHO-SH&‘{I/IMBIX 1 3TUYCCKHUX HpOGJICM,
CBA3AaHHEBIX C ITPAKTHYCCKHUM ITPUMCHCHHUEM I[OCTI/DKCHI/Iﬁ dﬁ)I/ISI/IKI/I,
. OCO3HAaHHUEC BAXXHOCTHU MOPAJIbHO-3THYCCKUX IIPUHIIUIIOB B ACATCIBHOCTH y‘léHOFO.

Icmemuueckoe 6ocnumanue:

. BOCTIPUATHE ICTETUYECKUX KadyecTB (DM3MYECKON HayKu: €€ TapMOHUYHOI'O TMOCTPOEHUS, CTPOr'OCTH,
TOYHOCTH, JIJAKOHUYHOCTH.

l[eHHocm U HAYYHO020 NO3HAHUA:

. OCO3HAHUE LEHHOCTH (U3MYECKON HayKd KaK MOIIHOTO HWHCTPYMEHTa IO3HAHMUS MHPA, OCHOBBI
pPa3BUTHS TEXHOJIOTHH, BaXKHEWIIEN COCTABIIAIOLIEN KYJIBTYpPBI;
. pa3BUTHE HAyYHOH JIF0O03HATENbHOCTH, UHTEPECA K UCCIIEI0BATENbCKOM 1€ TEIIbHOCTH.

Dopmuposanue Kyibmypol 300P06bs U IMOUUOHATLHO20 ON1AZONONYYUA:

. OCO3HAHUE IIEHHOCTH 06€30MacHOoro oopasa >KU3HU B COBPEMEHHOM TEXHOJIOIHMYECKOM MUPE, BaXKHOCTH
MpaBMJI 0€30MMaCHOT0 TTOBEICHUS Ha TPAHCIIOPTE, Ha JOPOrax, ¢ JJIEKTPUYECKUM U TETIJIOBBIM 000pYI0BaHHEM
B JIOMAIIIHUX YCIIOBUSX;

. c(OpMUPOBAaHHOCTb HaBbIKa pedIieKCHH, MPU3HAHUE CBOETO IpaBa Ha OMIMOKY M TaKOro ke Mpasa y
JPYroro 4enoBeKa.

Tpyooeoe socnumanue:

. aKTUBHOE Yy4YacTHME B PELICHMM MPaKTHYECKUX 3a1ad (B paMKax CEMbM, LIKOJIbI, I'Opoja, Kpas)
TEXHOJIOIMYECKO U COIMAJIbHOM HAIPaBICHHOCTH, TPEOYIOIIMX B TOM YHCIIe U PU3NYECKUX 3HAHUM;
. MHTEpEC K MPAaKTHYECKOMY HM3YyYEHHMIO Ipodeccuil, CBA3aHHBIX C (PU3UKOIL.

IKonozuueckoe eocnumanue:

. OpPUCHTALMS HA TMPUMEHEHHWE (PU3NYCCKUX 3HAHWUU IS PEIICHUs 3a1ad B OO0JIACTH OKpY)Karolieu
cpeapl, IJIAHUPOBAHUS IMOCTYIIKOB U OLIEHKH UX BO3MOKHBIX MTOCJIEACTBUN I OKPYKAIOIIEH CPEIbI;
. OCO3HAHUE TII00ATBHOTO XapakKTepa KOJOTHYECKHX MPOOJEeM U MyTeil X pelieHus.

Aoanmayusa 00yuarouiezoca K U3MEHAIUWUMCA YCA08UAM COYUATbHOU U RPUPOOHOIL CPedbl:

. NOTPeOHOCTh BO B3aUMOICWUCTBUM TPU BBITIOJIHEHUH WCCIEIOBAHMA M TPOEKTOB (HU3NUECKOM
HaIpPaBJIEHHOCTH, OTKPBITOCTh OIBITY M 3HAHUSAM JIPYTHUX;

. MOBBIILIEHUE YPOBHS CBOEM KOMIIETEHTHOCTH Y€pe3 MPAKTHUYECKYIO JAESITEIbHOCTD;

. noTpeOHOCTh B (OPMUPOBAHMM  HOBBIX  3HaHW, B TOM  4ucie  (GOpMYyIUPOBAThH
W€, TOHATHSA, TUIOTE3bl O (PU3MUECKUX OOBEKTAX U SBICHMSIX;

. 0oco3HaHUE J1e(PUIUTOB COOCTBEHHBIX 3HAHUIN M KOMIIETEHTHOCTEH B 00J1aCTH (PU3UKH;

. IUTAHUPOBAHHME CBOETO PA3BUTHUS B IPUOOPETEHNUN HOBBIX (PM3UUYECKUX 3HAHUI;

. CTpPEMJICHHE aHAJIM3UPOBAaTh U BBIABIATH B3aUMOCBS3M MPHUPOAbI, OOIIECTBA U DKOHOMHKH, B TOM
YHCIIe C UCIIONIb30BaHUEM (DPM3UUYECKUX 3HAHUM;

. OLIEHKA CBOUX JCUCTBHIA C y4€TOM BIIMSHHUS Ha OKPYKAMIIYIO CpPely, BO3MOXKHBIX TI00AIBbHBIX
ITOCJIEICTBHM.

METANPEAMETHBIE PE3YJIBTATHI

YHI/IBepcaJ'II)HI)Ie NMO3HABATE/IbHbIE TeHCTBUS



ba3zoevie nocuueckue oeiicmeusn:

. BBISIBJISITH M XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKU 0OBEKTOB (SIBJICHUH);

. YCTaHABIIMBAThH CYLIECTBEHHBIN MPU3HAK KJIaCCU(PHUKAIIIN, OCHOBAHHUS JUIsl 000OIIEHNS U CPaBHEHUS,

. BBISIBJIATH 3aKOHOMEPHOCTH U MPOTHBOPEUHS B paccMaTpuBaeMbIX (pakTax, JaHHBIX M HAOJIOJCHUSX,
OTHOCSIIIUXCS K (PU3HUECKUM SIBIICHHSIM;

. BBISIBJISITH IPUUMHHO-CIIEICTBEHHBIE CBSI3U MPU U3yYeHUH (HU3MUYECKUX SBICHHUI U MPOIECCOB; JIeaTh

BbIBOAbI C HMCIOJIb30BAHUECM ACAYKTHBHBIX WM HWHAYKTHBHBIX YMOSaKHIO‘{CHPlﬁ, BbIIBUT'aTh THUIIOTE3bI O
B3aNMOCBA3AX q)H3H‘ICCKHX BCINYNH,

. CaMOCTOSITENTLHO BBIOMPATh CIOCO0 perieHust yaeOHol (u3nueckoil 3amaun (CpaBHEHHE HECKOJIbKHUX
BapUAHTOB PEIIEHUS, BBIOOp Harbolee MOIXOSAIIET0 ¢ y4ETOM CaMOCTOSTENBHO BBIICTICHHBIX KPUTEPHUEB).

Ba3zoente uccnedosamenvckue oenucmeus:

. HCIIO0JIB30BaTh BOITPOCHI KaK MCCIIEIOBATEIHCKUM MHCTPYMEHT TTO3HAHUS,

. MIPOBOUTH 110 CAMOCTOSITENIEHO COCTaBICHHOMY IJIAHY OIBIT, HECTIOXKHBIM PU3NYECKUI IKCIIEPUMEHT,
HeOOoJbIII0e HccaeI0BaHne GU3UYECKOTO SIBICHUS;

. OLICHWBATh HA MPUMEHUMOCTh U JIOCTOBEPHOCTh MH(OPMAIIHIO, TTOJYUYEHHYIO B XOJIE UCCICIOBAHUS
WM OKCIIEPUMEHTA;

. CaMOCTOATENBHO  (OpMynupoBaTh O0OOOIICHUS ¥ BBIBOJBI MO pPE3ylbTaTaM MPOBEIEHHOTO
HaAOJIO/ICHUS, ONIBITA, UCCIIC/IOBAHHSI,

. MPOTHO3UPOBATh BO3MOXKHOE JalbHEHIee pa3BUTHE (U3HUYECKUX TMPOIECCOB, a TAKXKE BBIIBUTATH

MIPENON0KEHNS 00 UX Pa3BUTUU B HOBBIX YCIOBUAX M KOHTEKCTaX.
Paboma c ungpopmavueii:

) MPUMEHSITh Pa3IMYHBIC METOJIbI, HHCTPYMEHTBI M 3allPOChI TPU MOMCKE B 0TOOpe MH(MOpMAIUU WU
JAHHBIX C Y4ETOM IpeII0KEeHHON yueOHO! (hr3HUecKoi 3a1a4u;

. aHAJIM3UPOBaTh, CUCTEMATU3UPOBATh U WHTEPIPETUPOBATH MH(OPMAIIUIO PA3INYHBIX BUJOB U (HopM
IIPEJICTaBIICHHUS],

. CaMOCTOSITENTLHO BBHIOMPATh ONTHMAIBHYIO (hOpMY TpEACTaBICHUS HMH(DOpPMAMKM ¥ WILTIOCTPUPOBATH
pelaeMble 3a1a4l HECTIOXKHBIMHU CXeMaMu, TarpaMMaMu, HHOU TpaguKkoil 1 X KOMOMHALUAMHU.

YHuBepcaibHble KOMMYHUKATHBHBIE TeliCTBHS
Obwenue:

. B X0Jic 00CYXKJICHHUsSI yUeOHOr0 Marepuala, pe3yabTaToB J1JaOOpaTOPHBIX PadOT M IPOCKTOB 3aJaBaTh
BOHpOCBI I10 CYIJ_IGCTBy O6CY)KII3,€MOI>1 TEMbI U BBICKAa3blBaTb HACH, HAILICIICHHBIC Ha peH_IeHI/IC 3ada4u "
nojiep kanue 6JaroxxenaTeIbHOCTA OOIICHHS;

. COITOCTABIIATH CBOM CYXKJICHHSI C CY)KJICHHUSIMH JPYTUX YYACTHUKOB JIMajora, OOHapyKUBaTh pa3Inune
U CXOACTBO IIO3UIIHM;

. BBIPAXKaTh CBOIO TOYKY 3pEHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX;

. MyOJUYHO TIPEACTABIATh PE3yJIbTAaThl  BBIMOJTHEHHOTO (U3MYECKOTO OIbITa (IKCIEPHMEHTAa,

HCCJIEIOBAHMS, IPOCKTA).

Coemecmnasn deamenbHoCmb (COMPYOHUYECM80):

. MOHUMATh U WCIOJIH30BAaTh MPEHMYIIECTBA KOMAaHIHOW M WHIUBHUIAYaTbHON PaOOThI MPH PEIICHUU
KOHKPETHOHN (pU3NYECKON MTPOOIEMBI;
. MPUHUMATh 1I€JIM COBMECTHOM JEATENbHOCTH, OPraHU30BbIBATH JIEHCTBUS MO €€ JOCTUKEHHUIO:

pacmpenensTh Poiu, OOCYKJaTh MPOIECCHl M PE3yabTaThl COBMECTHOW paboThl; 0000maTe MHEHHS
HECKOJIbKHX JIFO/IeH;

. BBIIIOJIHATH CBOIO 4aCThb pa6OTBI, J0CTUIrasA Ka4C€CTBCHHOI'O PE3yJibTaTa I10 CBOCMY HAIIPABJICHUIO U
KOOPpAUHHUPYS CBOU I[efICTBHH C APYIruMHU 4iICHAMHU KOMAaH/bI;
. OLI€CHHUBATh Kady€CTBO CBOCro BKJaJa B 06H_II/II71 MIPOAYKT TII0 KPUTCPHUAM, CaMOCTOATCIBHO

C(bOpMYHHpOBaHHLIM Y49aCTHUKaMHU B3aHMO/JICHICTBUS.



YHuBepcaibHbIEe PeryJsiTHBHbIE 1eiiCTBUSA
Camoopzanuzayus:

. BBISIBJISITH TTPOOJIEMBI B KU3HEHHBIX W YYEOHBIX CHUTYAIHSX, TPEOYIOMUX JUIS perieHus: (pu3ndaeckux
3HAHWM;

. OPUEHTHPOBATHCS B PA3TUYHBIX MTOAX0/IaX MPUHATHUS pElICHU (MHAUBUAYaTbHOE, TPUHITHE PEIICHUS
B IpyIIe, IPUHATUE PEIICHUN IPYIIION);

. CaMOCTOSATENIFHO COCTAaBJIATh AJTOPUTM pelieHus: (pU3MYecKod 3aJaud WM IJJaHa HCCIIEJIO0BaHUs C
y4€TOM HUMEIOIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATh Mpe/iaraeMble BapUaHTHI
pELIEHHUI;

. JIeN1aTh BBIOOp M OpaTh OTBETCTBEHHOCTH 3a PEIICHHE.

Camoxonmpons (pepnekcusn):

. J1aBaTh a/IeKBATHYIO OLIEHKY CUTYalLlUH U MpeJylaraTh IlaH e€ N3MEHEeHMS,;

. OOBSACHATh TPUYHMHBI JIOCTH)KCHUS (HEIOCTH)KEHUS) pe3yabTaToB JEATENbHOCTH, IaBaTh OLEHKY
IPUOOPETEHHOMY OIIBITY;

. BHOCUTbH KOPPEKTHUBBI B JIEATEIBHOCTb (B TOM YHCJIE B XOJ BBINOJIHEHUS (HU3NYECKOrO UCCIIECI0BAHMS

WM TIPOEKTa) HA OCHOBE HOBBIX OOCTOSITENBCTB, M3MEHUBIIUXCS CUTYallUl, YCTaHOBJICHHBIX OIIHUOOK,
BO3HUKIIUX TPYAHOCTEW;
. OLICHMBATh COOTBETCTBUE PE3YJIbTATA LIETU U YCIOBUSM.

3M0l(u0HaJlebll7 uUunmeslieKkm:

° CTaBUTh CceOS HA MECTO Apyroro 4eJIOBCKa B XOAC CIIOpa WKW JUC KYCCHMHU Ha HAYYHYIO TEMY,
IMOHUMAaTb MOTHBbI, HAMCPCHUS U JIOTUKY APYyTroro.

Ilpunamue ceéa u opyzux:

. MpHU3HaBaTh CBOE MpPaBO Ha OMIMOKY NpH pelieHnd (U3MUECKUX 3aJad WM B YTBEPKACHUAX Ha
Hay4HbIE TEMbI U TAKOE K€ IIPaBO JIPYroro.

INPEJIMETHBIE PE3YJIBTATDBI

7 KJIACC

[IpenmerHble pe3yiabTaThl Ha 0Aa30BOM YPOBHE JOJDKHBI OTpakaTb CHOPMHPOBAHHOCTh y OOYYaOIIUXCS
YMEHUM:

° HUCIIOJIB30BAaTh ITOHATUA: q)I/I?:I/I‘-IeCKI/IC U XUMUYECCKUEC ABJICHUS, Ha6J'IIO[[eHI/I€, OKCIICPUMEHT, MOJCIIb,
THIIOTE3a; €IUHHIBI (U3NYECKUX BEIWYHMH, aTOM, MOJICKYJa, arperaTHble COCTOSIHUs BemiecTBa (TBEpHOE,
KHUJKOE, Ta3z000pa3Hoe); MEXaHWYeCcKoe [BUKEHUE (paBHOMEPHOE, HEPaBHOMEPHOE, MPSMOIUHEIHOE),
TPaeKTOPHS, PAaBHOICUCTBYIOIIAS CUJl, Aedopmanus (yrpyras, TuracTideckas), HeBECOMOCTh, COOOIIAIONTHECS
COCYIBI;

. pasnuuathe sBieHus (auddy3us; TEIIOBOe ABM)KCHHE YaCTHUIl BEIIECTBA; PAaBHOMEPHOE JIBUXKEHUE;
HEPaBHOMEPHOE JBUKCHIEC, MHEPIIUS;, B3aUMOJICHCTBUE TE; PABHOBECUE TBEPBIX TEIl C 3aKPEIUIEHHON OChIO
BpalleHUs; TIepeada TaBlIeHUs TBEPIBIMHU TEIaMH, )KHIKOCTSIMH U TazaMu; arMoc(epHoe IaBicHHUE; TulaBa-
HUE TeJ; TMPEBPAIICHUS MEXaHWYEeCKOM JHEPTrHUU) MO ONMUCAHUIO MX XapaKTEPHBIX CBOMCTB U HAa OCHOBE
OIBITOB, IEMOHCTPUPYIOIINX JTaHHOE (PU3NUeCcKoe SBICHUE;

. pacro3HaBaTh MPOSABIEHUE H3YUYEHHBIX (U3MYECKUX SBJICHHUI B OKpYKaIOLEM MHUpPE, B TOM YHCIIE
¢dbu3nveckue SBJICHUS B MPHPOJE: MPUMEPHI IBUKCHHS C PA3IMYHBIMH CKOPOCTSIMH B JKUBOM M HEXHBON
NpUpoze; JeHCTBUE CUJIBI TPEHHS B NPUPOJEC W TEXHHUKE; BIMAHHE aTMOC(HEPHOTO JaBJICHUS Ha >KUBOU
OpraHusM; IIJIaBaHUC pI)I6; pbldaru B TCJIC YCIIOBCKA, IPU 3TOM MHNECPEBOAUTH IMPAKTHYCCKYIO 3aJady B
yueOHYI0, BBIICISIT CYIIECTBEHHBIC CBOWCTBA/TIPU3HAKN (DU3NICCKUX SBIICHHIA,

° OIIMCBhIBATh HM3YYCHHBLIC CBOICTBa Te€l U q)I/IBI/I‘-IeCKI/Ie SABJICHHUA, HUCIIOIB3YA q)I/I3I/I‘leCKI/IC BCJIIMYMHBI
(mMacca, 00BEM, MIOTHOCTH BEIIECTBA, BPEMs, MyTh, CKOPOCTh, CPEAHSSA CKOPOCTh, CHJIa YIPYTOCTH, CHJIA



TSOKECTH, BEC TeNla, Cujla TPEeHHs, AaBieHHe (TBEPAOro Teia, >KUIKOCTH, ras3a), BBITAJIKMBAIONIAs CHUJIA,
MeXaHHuYecKasi paboTa, MOIIHOCTb, IUIEYO CHJIB, MOMEHT CHJIBI, KOI((OUIMEHT MOJE3HOro JAEHCTBUS
MEXaHU3MOB, KUHETUUYECKAs ¥ MOTEHIIUAIbHASI YHEPT U ); TIPU ONMMCAHUH TIPABUIBHO TPAKTOBATH (YU3UUECKHI
CMBICJT UCIOJIb3YEMBIX BEJIWYUH, UX OOO3HAYCHHS U €AUHUIIBI (PU3NYECKUX BEIMYUH, HaXOAUTh (DOPMYIIbI,
CBSI3BIBAIOIIME JAHHYIO (PU3UYECKYI0 BEIUYMHY C JAPYITUMH BEIHYMHAMH, CTPOUTHh TpadUKU H3YIEHHBIX
3aBHCUMOCTEH (PU3MUECKUX BEIINYNH;

. XapaKkTepu30BaTh CBOMCTBA Tel, (PU3UUYECKHE SBIICHUS M MPOLECCHI, HCIONb3Ys MpaBUiIa CIOKEHUS
cu (BIONIb OMHOM TpsiMoit), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena, MPaBUJIO PaBHOBECUS pblyara
(6moka), «30JI0TOE TMPaBUIIO» MEXAHHUKH, 3aKOH COXPAHEHUS MEXAaHMYECKOW HSHEpPruM; MpH STOM JaBaTh
CJIOBECHYIO (DOPMYIMPOBKY 3aKOHA U 3aIIUCBHIBATH €0 MAaTEMAaTUYECKOE BHIPAXKEHUE;

. OOBSICHATH (PU3UYECKUE SBJICHHSI, MPOLECCHl U CBOMCTBA TEN, B TOM YKCJIE U B KOHTEKCTE CUTYallUid
MIPAKTUKOOPHEHTUPOBAHHOT O XapaKTepa: BBIABIATh IPUIMHHO-CICICTBEHHBIEC CBA3H, CTPOUTH OOBSICHEHHUE U3
1—2 noruyeckux miaroB ¢ ornopoi Ha 1—2 M3ydeHHBbIX CBOMCTBA (PU3MUECKUX SBJICHUHN, GPU3NYECKUX 3aKOHA
WM 3aKOHOMEPHOCTH;

. pemath pacuéTHble 3aayd B |—2 JeWCTBUS, HMCIONB3YyS 3aKOHBI U (OPMYJIBI, CBSI3bIBAIOIINE
¢u3nuecKkue BEIMYMHBI: HA OCHOBE aHalM3a yCJIOBUS 3aJaud 3allMChIBaTh KPaTKOE YCJIOBUE, MOACTABIISTH
¢buznueckue BeNTUYUHBI B (DOPMYIBI M MPOBOAUTH PACUEThI, HAXOIUTH CIIPABOYHBIC JaHHBIC, HEOOXOAMMbIE
JUTSL peIIeHUs 33/1a4, OIIEHUBATh PEATUCTUYHOCTD MOJIYYCHHON (PU3NUECKON BETMYMHBI;

. pacrno3HaBaTh MPOOJIEMbl, KOTOPBIE MOXKHO PEIINTh IPU MOMOIIU (PU3HUECKUX METOJI0B; B OMMCAHUU
UCCJIEIOBaHMs BBIICIATH IPOBEpsSEMOe MpearnoliokeHue (TUIOoTe3y), pa3inyaTh W HMHTEPIPETHPOBATH
MIOJIyYEHHBIN PE3yJbTaT, HAXOJUTh OLIMOKH B XOJI€ OIbITA, JIENIaTh BBIBOJBI 110 €I0 PE3YJIbTaTaM;

. MPOBOAUTH ONBITHI 10 HAOMIOACHUIO (U3HYECKUX SBICHUM WM (QU3NYECKUX CBOWCTB TEI:
dbopMynupoBaTh MpOBEpsEMbIe MPEANOI0KEHUsI, COOMPATh YCTAaHOBKY M3 MPEIOAKEHHOTO0 O0OpYIOBaHMS,
3aMKCHIBATh XOJI OMbITa U (POPMYITHPOBATH BHIBOJIBL;

. BBIIIOJIHATH MIPSIMbIE U3MEPEHUSI PACCTOSIHUS, BPEMEHH, MAcChl Tella, 00bEMa, CUJIbl U TEMIIEPATYPHI C
HCIOJIb30BaHUEM aHAJIOTOBBIX U IU(PPOBBIX TPUOOPOB; 3aMUCHIBATh MOKAa3aHUsI IPUOOPOB C YUETOM 3aJaHHOMN
abCONOTHOM TIOTPEITHOCTH U3MEPEHUIA;

. IIPOBOANUTD MCCIIEI0BAHUE 3aBUCUMOCTH OJHOM (PM3MUECKOM BEIUUYHMHBI OT IPYroi C UCHOIb30BaHUEM
MPSIMBIX U3MEPEHUH (3aBUCUMOCTH MTYTH PaBHOMEPHO JBUKYIIETOCS Tela OT BPEMEHU IBUKEHUS TeNa; CHUIIbI
TPEHHsI CKOJIBKEHUS OT Beca Tela, KauecTBa 00pabOTKU MOBEPXHOCTEH TeT U He3aBUCUMOCTH CHUIIBI TPEHUS OT
IUIOIIA M COIPUKOCHOBEHHUS TEJ; CHJIbl YIPYrOCTH OT YJJIMHEHMs NPYXUHBI, BBITAIKUBAIOIIEH CHIIBI OT
00bEMa MOrpy>KEHHOM YacTW Tela U OT IUIOTHOCTH >KUIKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH Teja, OT
[IIyOUHBI, HA KOTOPYIO MOTPYKEHO TENl0; YCIOBUH IJIaBaHUS TEJ, YCIOBUI paBHOBECHsS pbluara u OJIOKOB);
Y4acTBOBaTh B IUJTAHWPOBAHUHM YYEOHOTO MCCIIENOBAaHUS, COOMpATh YCTAaHOBKY M BBINOJHATH WU3MEpPEHUS,
clielys MpeIoKEHHOMY IIaHy, (PMKCHPOBATh Pe3yJbTaThl MOTYYEHHON 3aBUCUMOCTH (PU3NYECKUX BEIUYMH
B BH/JIE MPE/UIOKEHHBIX TaOIUI] ¥ TpaKOB, eNIaTh BHIBOJBI 10 Pe3yIbTaTaM UCCIIEIOBAHMUS;

. MPOBOJUTH KOCBCHHBIE HW3MEpEHUs (PU3NYECKHX BENWYUH (TUIOTHOCTH BEIIECTBA JKUIKOCTU H
TBEPAOrO TeJa; CuUjla TPEHHs CKOJIb)XXEHMs; JaBJICHHE BO37yXa; BbITAJIKUBAIOLIas Cuia, ACUCTBYIOIIas Ha
MOTPYXKEHHOE B KUAKOCTh Tel0; KOI(P(UIMEHT IMOJNE3HOro MACUCTBUA MPOCTHIX MEXAaHHU3MOB), CIEAys
MPEUIOKEHHON HHCTPYKIIMU: MPHU BBIMOJIHEHUHM H3MEPEHUN COOMpPATh IKCIEPUMEHTAILHYIO YCTAaHOBKY U
BBIYUCIISITH 3HAYCHUE UCKOMOM BETMYNHBI,

. co0Jr0/1aTh IpaBHIia TEXHUKH O€30MacHOCTH MPHU padoTe ¢ 1abopaTOpHBIM 000PYIOBAHUEM;

. yKa3bIBaTh TPUHIMUIBI JEHCTBUS MPUOOPOB U TEXHMUYECKUX YCTPOHCTB: BECHI, TEPMOMETD,
JTMHAMOMETP, COOOIIAOLINECsS COCYbl, 0apOMeTp, phlyar, MOABMKHBIA M HETOABIKHBINA OJOK, HaKIOHHAS
MJIOCKOCTH;

. XapaKkTepU30BaTh MPUHIUILI IEHCTBUS H3YYEHHBIX MPHOOPOB U TEXHUYECKUX YCTPOMCTB C OMOPOit
Ha WX ONHUCaHusA (B TOM YMCIIE: MOAIIUIHUKH, YCTPOMCTBO BOJOIPOBOA, THAPABINYECKHI Tpecc, MaHOMETP,
BBICOTOMEp, IOPIIHEBOW HACOC, apeoMeTp), HCIONb3Yys 3HAHHMS O CBOWCTBAaX (U3MYECKUX SIBIECHUH U
HeoOXouMble (PU3NYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

. NPUBOAUTH TPUMEPHl / HAXOAWUTh HWHGOPMALKIO O TMPHUMEPax MPAKTUYECKOTO HCIOIb30BAHUS
(bU3UYECKUX 3HAHWI B TIOBCETHEBHOW JKM3HU I oOecrieueHus 0€30IMacHOCTH MpU OOpaIleHuH ¢ pudopaMu
U TEXHUYECKUMH YCTPOMCTBAMHU, COXPAHEHUS 3/J0POBbsSI U COOJIIOJICHUSI HOPM 3KOJIOIMYECKOro MOBEJCHUS B
OKpYy>arolleu cpene;

. OCYILIECTBIATh OTOOpP HCTOYHUKOB HMH(poOpmanuu B ceTd VHTEpHET B COOTBETCTBUM C 3aJaHHBIM
MOMCKOBBIM 3alPOCOM, Ha OCHOBE HMMEIOIIMXCS 3HAHUW M MyTEM CpPaBHEHHUS PAa3MYHBIX HCTOUYHHUKOB
BBIICTISITH HH(POPMAITUIO, KOTOPAS SBIISETCS MPOTHBOPEUYUBON MIIH MOXKET OBITh HEJOCTOBEPHOIA;



. WCIOJIB30BaTh MPHU BBINOJHEHUU YYEOHBIX 3aJaHHI HaydyHO-TIONYJSPHYIO JHUTEPATypy (U3MYECKOTo
COJIep>KaHUs, CIIPABOYHBIE MaTepuaibl, pecypcel cetu MHTepHeT; BiaaneTh NMpUEMaMU KOHCIEKTUPOBAHUS
TEKCTa, peodpa3zoBaHus HHPOPMALIMK U3 OJHON 3HAKOBOM CUCTEMBI B IPYT'YIO;

. CO3/1aBaTh COOCTBEHHBIE KpaTKHE MHUCHbMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE 2—3 MCTOYHHKOB
uHpopMauu (HU3NYECKOTr0 COJIEPKaHMs, B TOM YHCIIe MMYOIMYHO JIeNaTh KpaTKhue cOOOIIEHUs 0 pe3ysibTaTax
MIPOEKTOB WJIM YYEOHBIX MCCIICIOBAHUI; P TOM I'PaMOTHO HCIIOJIb30BATh N3yUEHHBIN MOHATUIHBIN armapat
Kypca (DU3HKH, CONPOBOXKIATh BRICTYINIEHUE MPE3CHTALUEH;

. IPU BBIIOJTHEHUU Y4EOHBIX MPOEKTOB M MCCIEAOBAHUN pacHpelelsiTh O0S3aHHOCTH B TpyIIe B
COOTBETCTBUM C IIOCTaBJICHHBIMM 3a/a4aMH, CJIEAWTh 3a BBINOJHEHUWEM IUIAHA JEHCTBHM, aJeKBAaTHO
OLIEHUBATh COOCTBEHHBIN BKJIAJ B JESATENLHOCTh TPYIIbI; BhICTpaUBaTh KOMMYHUKAaTUBHOE B3aWMOJIEHCTBHE,
YUHUTBIBAs MHEHUE OKPYKAOILIMX.

8 KJIACC

[IpenmerHble pe3yibTaThl HAa 0a30BOM YpPOBHE JOJDKHBI OTpakaTh CPOPMHPOBAHHOCTh y OOydarOLIUXCS
YMEHUN:

. WCIIONIb30BaTh MOHATUA: Macca M pa3Mepbl MOJEKYN, TEIJIOBOE JABUKEHHUE aTOMOB M MOJIEKYI,
arperaTtHble COCTOSIHUS BEIECTBA, KPUCTAIUTMUECKHE U aMOp(HBIC Tella, HACHIIICHHBIA W HEHACHIIECHHBIH
map, BIIQXHOCTh BO3/yXa, TEMIIEpaTypa, BHYTPCHHSS DHEPrHs, TEIJIOBOW JBUTATENb, JJIEMEHTApHBIN
AJEKTPUYECKUH 3apsijl, SJIEKTPUUECKOE MOJIe, MPOBOJAHUKU U JUDJIEKTPUKH, TOCTOSHHBIN 3JIEKTPUYECKUN TOK,
MarHuTHOE TOJIE;

. pasnuyaTh SBJICHHUS (TEIJIOBOE pacUIMpeHHe/CkaThe, Terlonepenaya, TEMIOBOE paBHOBECHE,
CMauMBaHUE, KaNWUISAPHbIE  SBJICHUS, HWCIAPEHUE, KOHJEHCAlWs, I[UIABJIICHUE, KPUCTAJIU3ALMS
(oTBEpaEBaHUE), KUTIEHUE, TEIUIONEpeaayda (TeIIONPOBOIHOCTh, KOHBEKIIMS, U3IYUCHHE); FICKTPU3ALIMS Tel,
B3aUMOJICUCTBUE 3apsoB, JCHCTBUSA JJICKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHWE, B3aMMOJICHCTBUE
MarHuToB, IEHCTBUE MAarHUTHOTO TOJIS HA TPOBOJHUK C TOKOM, SJIEKTPOMArHUTHAS WHIYKIINS) IO OMUCAHUIO
WX XapaKTePHBIX CBOWCTB U HA OCHOBE OMBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SBIICHHCE;

. pacro3HaBaTh MPOSBIICHUE H3YYCHHBIX (U3MUSCKHUX SBJICHHUHN B OKPYXKAIOIEM MHUpPE, B TOM YHCIIE
¢busnueckue SBJICHHS B MPUPOJE: IMOBEPXHOCTHOE HATSIKEHHE W KAaNWULSIPHBIE SBIIEHUS B MPUPOJE,
KpUCTAIIBI B mpupojae, uanydenue ConHIa, 3aMep3aHue BOJAOEMOB, MOpPCKUE Opu3bl, 00pa3oBaHUE POCHI,
TyMaHa, UHes, CHETa; dJICKTPUUYECKUE SBIICHUS B aTMOC(epe, MIEKTPUISCTBO KUBBIX OPTAaHU3MOB; MATHUTHOE
nonie 3emiid, Apei( Moio COoB, pOJib MAarHUTHOIO HOJIS IS JKU3HHU Ha 3emJie, MOJSPHOE CHUSHUEIPH 3TOM
MEePEBOANTH MPAKTHUECKYIO 33/1a4y B Y4eOHYIO, BBIJIENATH CYIIECTBEHHBIE CBOMCTBA/MPU3HAKH (U3HUECKUX
SIBJICHUI;

. OIKCHIBaTh W3Y4YEHHbIE CBOICTBA Tel W (U3NYECKUE SIBICHUS, HCIONB3YS (PU3NUECKHE BETMUMHBI
(Temneparypa, BHYTPEHHSISI SHEPTHsl, KOJIUYECTBO TEIUIOTHI, y/AENbHAs TEIUIOEMKOCTh BEUIECTBA, y/EJbHAs
TEIUIOTA TUIABIICHUS, yelIbHAs TEIUIOTa MapooOpa3oBaHusl, yIeabHas TEIUIOTa CrOPaHUsl TOIUTHBA, Kodhduim-
€HT IOJIE3HOI'0 JIEHCTBHS TEIUIOBOM MAlIMHBI, OTHOCHUTEIbHAS BIIAJKHOCTh BO31yXa, JJIEKTPUYECKUH 3aps,
CUJIa TOKa, AJIEKTPUUECKOE HANPSKEHUE, COMPOTUBIECHNUE MTPOBOJHUKA, YJEIbHOE COMPOTUBIICHUE BEILECTBA,
paboTa W MOIIHOCTH JJIGKTPUYECKOr'0 TOKA); MPH OMHCAHUM MPABHILHO TPAKTOBATH (DM3MUECKUN CMBICT
WCTIONIb3YEMBIX BEIMYWH, OOO3HAUEHUS ¥ EAWHUIBI (U3HUYECKUX BEJIWYUH, HAXOAUTh (HOPMYIIBI,
CBSI3BIBAIOIME JAHHYIO (PU3UYECKYI0 BEIUYMHY C JAPYTUMHU BEIWYMHAMH, CTPOUTH TpaUKd H3YUYECHHBIX
3aBUCHMOCTEH (PU3UUECKUX BEITHUNH;

. XapaKTepU30BaTh CBOMCTBA TeJI, (PU3MUECKHE SBJICHUS W MPOIECCHI, UCTIOIb3ys OCHOBHBIE MOT0KEHUS
MOJIEKYJISIPHO-KMHETUYECKOM TEOpUH CTPOCHUS BEIIECTBA, PUHIIUI CYNEPIIO3ULIUHU M0JIeH (Ha Ka4eCTBEHHOM
YPOBHE), 3aKOH COXpaHeHHusl 3apsna, 3akoH Owma [ ydacTtka 1enu, 3akoH Jxoyns - JleHua, 3akoH
COXpaHEHHUsI DSHEPruu; IMpPH OTOM JaBaTh CJIOBECHYIO (OPMYIHPOBKY 3aKOHAa | 3alHCHIBATH €r0
MaTeMaTUYECKOEe BBIPAKEHHUE;

. OOBSICHATH (pU3MUECKHE TPOIECCHl i CBOIMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE CUTYaIlMil IPaKTUKO-
OPUCHTHPOBAHHOT'O XapaKTepa: BBIABIATh NPHUYUHHO-CIICIICTBEHHBIC CBSI3U, CTPOHTH OOBSICHeHHE W3 | - 2
JIOTHYECKUX [IaroB ¢ onopoii Ha 1 - 2 U3y4eHHBIX CBOMCTBA (PU3UUECKUX SBJICHUH, (PU3HMUECKUX 3aKOHOB WJIH
3aKOHOMEpPHOCTEM; pemaTh pacu€THble 3a7aud B 2 - 3 JAEHCTBUA, HUCHOJIB3Ys 3aKOHBI U (OPMYIIBI,
CBsI3bIBaIONIME (PM3MUCCKUE BETUYHMHBI: HA OCHOBE aHAJIM3a YCJIOBHS 33/1a4d 3alMCHIBATh KPATKOE YCIIOBHE,
BBISIBJISITH HEIOCTATOK JAAHHBIX JUISl PEHICHUs 3a7a4ui, BHIOMpaTh 3aKOHBI U (HOpMyIibl, HEOOXOAUMbIE ISl €€



pelIeHus, TPOBOAUTh Pacu€Thl U CPABHUBATH IMOJNYYEHHOE 3HAUYCHHE (PU3MUECKON BETMUMHBI C M3BECTHBIMU
JTAaHHBIMU;

[ pacrio3HaBaThb HpO6J’I€MBI, KOTOPBIC MOKHO PCIIMTH IIPU IMOMOIIH (1)I/ISI/I‘~I€CKI/IX MCTOAOB; HUCIIOJIb3YA
ONMCAaHUE HCCIEAOBaHUs, BBIACTATH MPOBEPSEMOE MPEANONIOKEHNEe, OICHUBATh MPABUIBLHOCTH MOPSIKA
MIPOBEJICHHSI UCCIIeI0BAHUS, IeJIaTh BHIBOBI;

) MPOBOJMUTH OIBITHl 10 HAOMIOACHUIO (DU3UYCCKUX SIBICHUA WM (U3NYECKUX CBOWCTB TEIl
(KanwIsipHbIE SBJICHUS, 3aBUCUMOCTD JIaBJICHHS BO3/IyXa OT e€ro o0bEMa, TeMIepaTyphbl; CKOPOCTH Mpoliecca
OCTHIBaHUS/HATPEBAHUSI TIPU WU3MYYCHUH OT I[BETAa H3ITYYarOIIeH/TOTIOMAIONIe MOBEPXHOCTH; CKOPOCTh
ucraap€Huss BOJABI OT TEMIICPATYPbl KHAKOCTH MW INIOIIAAX ee IIOBCPXHOCTH, DOJICKTpU3alUA TCI H
B3aMMOJICHCTBHE 3JIEKTPUUYECKUX 3apsA/lOB; B3aMMOJICHCTBHE MOCTOSHHBIX MAarHUTOB, BHU3yajU3alus Mar-
HUTHBIX TIOJICH TOCTOSHHBIX MAarHWTOB; JEHCTBUS MAarHUTHOTO MOJSI HAa MPOBOJHUK C TOKOM, CBOMCTBA
JJIEKTPOMArH1UTa, CBOWCTBA JJCKTPOJBUTATENS TMOCTOSHHOTO TOKa): (OPMYJIUPOBATH TMPOBEPSICMBIE
MIPEITOJIOKEHUS, COOMPATh YCTAHOBKY W3 TNPEUIOKESHHOTO OOOPYIOBAaHHS, OIKCHIBATH XOJ[ OIBITA H
(dhopMynupOBaTh BHIBOJIBI;

° BBIIIOJHATE HNPAMBIC U3MCPCHUA TCEMIICPATYPEI, OTHOCHUTEIBLHOU BJIQKHOCTH BO3ayXxa, CHJIBI TOKa,
HaNpsDKEHUs. C HCIOJNb30BAHMEM AaHAJIOrOBBIX NMPUOOPOB M JATUUKOB (PU3MUECKUX BEIMYMH; CPaBHUBATh
pe3yabTaThl UBMEPEHHI ¢ YUETOM 3a/IaHHON a0COMIOTHOM MOrPEIIHOCTH;

° OpOBOAUTH UCCICAOBAHUEC 3aBUCHUMOCTH O[[HOﬁ d)ml/mecxoﬁ BCJIMYUHBI OT [[perﬁ C UCIIOJIB30BaHUEM
IIPpAMBIX I/ISMepeHI/Iﬁ (SaBI/ICI/IMOCTB COIIPOTHUBJICHUA IIPOBOJHHMKA OT €ro JJIWHBI, ILUIOIIaJH IIOIICPECYHOIO
CEUEHHUsl U yNIEIHHOr'0 COMPOTUBIICHUS BEIIECTBA MPOBOIHMKA; CUJIBI TOKA, UIYLIETO Yepe3 MPOBOJHUK, OT
HalIpsOKCHUA Ha IMIIPOBOAHHMKE, HCCICAOBAHHUC IIOCIICAOBATCIBHOIO MW IIAapalJICIbHOI'O COCI[I/IHCHI/Iﬁ
HpOBOI[HI/IKOB)I IJIaHWPOBATb MCCICOOBAHUC, CO6I/IpaTI) YCTAaHOBKY M BBIIOJIHATE HU3MCPCHUA, CICAYS
MPeIOKEHHOMY IUTaHY, (UKCUPOBATh PE3yJbTaThl MOJYYEHHON 3aBHCHUMOCTH B BHJE TaONHIl U TpadUKOB,
JIeNIaTh BBIBOJIBI TIO PE3YJIbTaTaM HCCIEOBAHNUS;

° OpOBOAHUTH KOCBCHHBIC H3MCPCHUA q)I/I3I/I‘-I€CKI/IX BCIIMYNH (YIICJ'IBHaSI TEILIOEMKOCTD BCIICCTBA,
COIIPOTUBJICHUE TMPOBOJHUKA, pabdoTa M MOIIHOCTH DSJIEKTPUYECKOr0 TOKa): IUIAHUPOBATh H3MEpPEHHS,
COOMpaTh IKCHEPUMEHTATBHYIO YCTaHOBKY, CIEAys MPEIIOKEHHOW HHCTPYKIUU, U BBIUUCISTH 3HAUCHUE
BCJINYHNHBI;

. coOr01aTh TTpaBMiIa TEXHUKH 0€30MMacCHOCTH TIPHU paboTe ¢ 1abopaTOpHBIM 000pPYIOBAHUEM;

. XapaKkTepU30BaTh MPUHIUIBI IEHCTBUS H3YYEHHBIX MPHOOPOB U TEXHUYECKUX YCTPOHCTB C OMOpPOM
Ha WX ONMUCaHHUA (B TOM YHCIE: CHCTEMa OTOIUICHUS JOMOB, TUTPOMETp, MapoBas TypOHMHA, aMIepMeTp,
BOJIbTMETpP, CUYETUYMK JJIEKTPUYECKOW DHEPIHM, OJIEKTPOOCBETHTEIbHBIE TPUOOPHI, HarpeBarelbHbIC
ANEKTPONPUOOPHl  (MIPUMEPHI), DIJCKTPUUYECKUE TMPEAOXPAHUTENN; DIIEKTPOMATHUT, AJIEKTPOJBUTATEINb
MMOCTOSTHHOT'O TOKA), WCIOJNB3Ys 3HAHHWS O CBOWCTBAX (PM3MYECKHUX SIBIICHUH U HEOOXOIUMBIC (PU3NICCKUE
3aKOHOMEPHOCTH;

. pacrmo3HaBaTh TMPOCThIE TEXHUYECKUE YCTPOMCTBA W H3MEpUTENbHBIE MPHUOOPHI MO CXeMaM U
CXEMAaTHUYHbIM pPHUCYHKaM (3KMJIKOCTHBIA TEPMOMETpP, TEPMOC, IICUXPOMETpP, THUTPOMETP, JBHUTaTelb
BHYTPEHHETO CrOpaHUus, DJEKTPOCKOI, pEOCTaT); COCTABJIATH CXEMBI JJIGKTPUYCCKHX IeNed ¢
MOCTIEAOBATEIbHBIM | MapaJyIeIbHBIM COCTUHEHUEM SJEMEHTOB, pas3iinyas YCJIOBHbIE O0O3HauYeHUs
AJIEMEHTOB JJICKTPUUYECKUX IIETICH;

. MPUBOIUTH MPUMEPHI/HAXOAUTh MHPOPMALKUIO O MpUMEpax MPAKTUYECKOTO HCIOIb30BaHUS
(bu3nyecKux 3HaHUN B MOBCEAHEBHOM KU3HU 7151 oOecriedeHnst 6e30MacHOCTH MPU 00pallleHuu ¢ MpudopaMu
U TEXHUYECKMMH YCTPOWCTBAMHU, COXPAHEHHs 3JI0POBbS U COOIIOJIEHUS HOPM SKOJIOTHYECKOTr0 MOBEACHUS
B OKpYXKaroLIEn Cpene;

. OCYILIECTBIIATh TMOHUCK HWH(pOpManuu (QU3NYECKOro cojepxaHus B ceTd VHTepHEeT, Ha OCHOBE
UMEIOIIUXCS 3HAHUN U MyTEM CpaBHEHHS JOMOJHUTENBHBIX UCTOYHUKOB BBIICIATH WH(OPMAIIHIO, KOTOpas
SIBJISIETCS] IPOTUBOPEUUBON UITH MOXKET OBITh HEJTOCTOBEPHOIA;

. UCIOJIB30BaTh MPHU BBHINOJHEHUN YYEOHBIX 3aJaHUM HAyYHO-TIONYJSPHYIO JUTEPATypy (U3NYECKOTO
COJIEp)KaHusl, CIIPaBOYHBIC MaTepUalbl, pecypchl ceTH WHTepHeT; BialeTh MpuéMamMu KOHCIEKTUPOBAHHMS
TeKCTa, Mpeodpa3zoBaHus HHPOPMAIIMH U3 OJHON 3HAKOBOH CHCTEMBI B IPYTYIO;

o co3/7laBaTh COOCTBEHHBIC NMUCHMEHHBIE M KPAaTKHE YCTHBIE COOOIIeHHs, 0000mmas uHGOpMaIUIO M3
HECKOJIbKMX HCTOYHUKOB (DU3UUYECKOTO COJCpXKAHUS, B TOM HYHCIE MYOJIMYHO MPEACTaBIATh PE3yabTaThl
MPOEKTHOM WJIM HWCCIIENOBATEILCKON JEATeIbHOCTH; IMPU STOM T'PAMOTHO HCIOIB30BAaTh HM3yUEHHBIH
MOHSITUMHBIN anmapaT Kypca (pU3uKH, COPOBOXK/IATH BHICTYIUICHUE MTPE3CHTAIUEH;

. MpPU BBIMOJTHEHUH Y4YEOHBIX MPOEKTOB M HCCIENOBAaHMM (PU3MYECKHX MPOIECCOB PACIPENEITh
O6$I33.HHOCTI/I B TpymnIie€ B COOTBCTCTBUU C IMOCTABJICHHBIMH 3aJa4aMH, CJICAWUTHL 3a BLIITOJIHCHUCM IlJIaHA



HeﬁCTBHﬁ U KOPPEKTUPOBATH €ro, aJCKBATHO OLICHHUBATb COOCTBEHHBIN BKJIad B JACATCIIbBHOCTDL TI'PYIIIIBI;
BBICTPpanBaThb KOMMYHUKATUBHOC B3aI/IMOI[€I>'ICTBPIe, MPOABJIASA TOTOBHOCTH pa3spCliaTh KOHq)JII/IKTbI.

9 KJIACC

IIpenmeTHble pe3ynbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpa)kaTb C(HOPMUPOBAHHOCTb y OOYyYaroLIUXCs
YMCHHM:

. WCIIONIb30BaTh TMOHSATHA: CHUCTEMa OTCU€Ta, MaTepualibHas TOYKA, TPAEKTOPHS, OTHOCHUTEIbHOCTh
MEXaHUYECKOTO JABWXKEHUs, naedopmanus (ympyras, IUlacTUUecKas), TpPEHHUe, IEHTPOCTPEMHUTEIbHOE
YCKOpEHHUE, HEBECOMOCTb U MEPETrpy3KH; HEHTP TKECTH; aOCOIIOTHO TBEPIOE TEIO0, LEHTP THKECTH TBEPAOTO
TeNa, paBHOBECHE; MEXaHUYECKHE KoJeOaHUs U BOIHBI, 3BYK, HHPPA3BYK U YAbTPA3BYK; dJIEKTPOMArHUTHBIE
BOJIHBI, IIKaja 3JEKTPOMAarHUTHBIX BOJIH, CBET, OJIM30PYKOCTh M JAIbHO30PKOCTh, CHEKTPHI UCIYCKAHUS U
MOTJIoIIeHHs; anb(a, 6eTa 1 raMMa-u3TydeHus, U30TOIbI, siAepHas YDHEPIreTHKa;

. pa3nuuaTh SBJICHHS (paBHOMEPHOE M HEPAaBHOMEPHOE MPSMOIUHEWHOE BIKEHUE, PAaBHOYCKOPEHHOE
MPSIMOJIMHEMHOE JBMKEHHE, CBOOOJHOE TMaJIeHHE TEJ, PaBHOMEPHOE JBIXKCHHE IO OKPY>KHOCTH,
B3alMOJICHCTBHE TeJ, PEaKTUBHOE IBIKEHHE, KojebaTelbHOe IBUKEHHE (3aTyXalollue U BBIHYKICHHBIC
Kone0aHus), PE30HAHC, BOJHOBOE JBM)KEHHE, OTpPAXCHHE 3BYyKa, MPSMOIMHEHHOE paclpOCTpaHEHHE,
OTPaKEHHE W TNPEIOMIIEHHE CBETa, IOJTHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3IOKEHHE Oenoro cpera B
CHEKTp W CJIOXKEHHE CIEeKTPAIbHBIX I[BETOB, JIUCIIEPCUS CBETA, €CTECTBEHHAs pPaJlOaKTUBHOCTH,
BO3HUKHOBEHHUE JIMHEWUYATOro CIEKTpa M3Iy4YeHHs) MO OMHMCAHUI0 MX XapaKTepPHBIX CBOWCTB M HA OCHOBE
OIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SIBJICHUE;

. pacmo3HaBaTh MPOSBICHUE W3YYEHHBIX (PU3MUECKUX SIBICHUN B OKPY’KAIOIIEM MHUpPE (B TOM YHUCIIE
(busnueckue sIBICHUS B IPUPOJIE: MPUITUBBI U OTJIMBBI, [BIKeHUE MaHeT COMHEYHOW CHUCTEMbI, pEaKTUBHOE
JBUKEHUE KUBBIX OPraHU3MOB, BOCTIPUATHE 3BYKOB KMBOTHBIMU, 3€MJIETPSICEHUE, CEUCMUYECKUE BOIHBI, 11y-
HaMH, 07XO, IIBETa TeJ, ONTHYECKHUE SBJICHUS B TMPUPOJE, OUOJIOTUYECKOE JEUCTBHUE BHUIUMOTIO,
yIbTPapUOIETOBOIO U PEHTICHOBCKOTO W3ITy4EHUH; €CTeCTBEHHBIM pPaJMOAKTHUBHBIN (POH, KOCMHUYECKHE
JIy4d, PpaAUOAKTUBHOE W3JIyYEHUE MPUPOAHBIX MUHEPAJIOB;ICHCTBUE PATMOAKTUBHBIX M3IYyYEHUM Ha
OpPraHu3M 4YEJIOBEKA), MPU ATOM TMEPEBOAMUTH MPAKTUYECKYIO 3a7ady B YUCOHYIO, BBIJCISATH CYIIECTBECHHBIC
CBOMCTBA/TIPU3HAKU (PU3NUECKUX SBICHUII;

. OIKCHIBAaTh M3YYCHHBIE CBONCTBA Tel W (PU3WYECKUE SIBICHUS, HCTONB3YS (PU3UUYECKHE BEITHMUMHBI
(cpenHsis U MTHOBEHHAsl CKOPOCTh Tella MPU HEPaBHOMEPHOM JBUKEHUHU, YCKOPEHUE, MepeMeIleHne, MyTh,
YIJI0Basi CKOPOCTb, CUJIa TPEHUs, CHJIa YIPYTOCTH, CHJIA TSXKECTH, YCKOPEHHE CBOOOJHOrO MaIeHUs, BEC Tea,
UMIYABC TeNla, UMIYIbC CHIIBI, MEXaHW4YecKas paboTa M MOIIHOCTh, MOTCHIMAIbHAS HHEPrus Tena,
MOIHSITOr0 HaJ MOBEPXHOCTHIO 3€MJIH, MOTEHIIMATIbHAS SHEPTUSl CXKATOM MPYKUHBI, KWHETUYECKAsi SHEPTusl,
MOJTHAsl MEXaHW4YecKasl YHeprusi, Mepuoa M 4YacToTa KoieOaHuM, UIMHA BOJHBI, TPOMKOCTh 3BYKa U BBICOTA
TOHA, CKOPOCTh CBETA, MOKa3aTellb MPEIOMIICHHUS CPE/Ibl); IPU ONMKUCAHUU MPABUIBLHO TPAKTOBATH (PU3UUECKUIA
CMBICJT HUCIOJB3YEMBIX BEIMYHMH, OOO3HAUCHUS WM CIUHUIBI (PU3NYCCKUX BEIUYUH, HAXOAUTH (OPMYIIHI,
CBSI3BIBAIOIIME JAHHYIO (PU3UYECKYI0 BEIMYMHY C JPYTUMH BEJIMYMHAMH, CTPOUTH IpaUKU M3y4yEHHBIX
3aBHUCHUMOCTEH (PU3NUECKUX BEITHUNH;

. XapaKkTepu30BaTh CBOWCTBA TeJ, (PU3NYECKUE SBICHHUS U TMPOIECCHI, UCIOIB3YSl 3aKOH COXpPaHCHUS
SHEPTHH, 3aKOH BCEMUPHOTO TATOTEHUS, IPUHITUI CYTEPIIO3UIINN CHJI, TIPUHIIAIT OTHOCUTENHHOCTH [ anuies,
3akoHbl HBIOTOHA, 3aKOH COXpaHEHHUS HMITYJIbCA, 3aKOHBI OTPAXKEHUS W TPEIOMIICHUS CBETa, 3aKOHBI
COXpaHEHHUsl 3apsA0BOr0O M MACCOBOI'O YMCEN MPU SACPHBIX PEAKIUSAX; MPU 3TOM J1aBaTh CJIOBECHYIO
(hopMyITMPOBKY 3aKOHA U 3alMCHIBATh €T0 MAaTEMAaTHUECKOE BBIPAKECHHUE,

. OOBSICHATH (pU3MUECKHE MPOIECCHl U CBOICTBA TEJ, B TOM YUCJIE U B KOHTEKCTE CUTYallUid TPAKTHKO-
OPUEHTHPOBAHHOTO XapaKTepa: BBISIBISITH MPUYUHHO-CICICTBEHHBIC CBSI3H, CTPOUTH OOBSICHEHHE U3 2—3
JIOTUYECKUX IIAaroB C OMOPOM Ha 2—3 M3YYEHHBIX CBOWCTBA (PM3UYECKHUX SIBJICHUHN, (DU3NIECKUX 3aKOHOB WU
3aKOHOMEPHOCTEH;

. pemaTth pacu€THbIE 3a/lauu (OMUPAIOIIMECs HAa CUCTEMY U3 2— 3 YpaBHEHHIA), UCIONIb3YS 3aKOHBI U
(dhopMyIIbl, CBSI3bIBatONINE (DU3UYCCKUE BETUYMHBI: HA OCHOBE aHaJIM3a YCIOBUSA 3a/1aud 3allMCHIBATh KPATKOE
YCIIOBUE, BBISBIIATH HEJOCTAIOIIUE WU U30bITOYHBIE JaHHbIE, BEIOUPATh 3aKOHBI U (hOPMYIIbI, HEOOXOIUMBIE
JUI peIIeHUs, MPOBOIUTH PACYEThl U OLEHUBATH PEATHCTUYHOCTh MONYYEHHOTO 3Ha4YeHUs (HU3MUecKoi
BEJINYUHBI;



. pacmo3HaBaTh MPOOIEMBbI, KOTOPbIE MOKHO PELIUTh MPHU MOMOIIU (PU3UUECKHX METOAOB; UCIONb3YS
OIMCAHME HCCIEIOBAHMUs, BBIJACIATH IMPOBEPSEMOE MPEANONOKEHHE, OLEHUBATh IMPABHIBHOCTH IOPSAAKA
MIPOBEICHUS MCCIICIOBAHNS, JIENIaTh BHIBOJIBI, MHTEPIIPETUPOBATH PE3YIIbTAaThl HAOIIOICHUI U OIBITOB;

. MIPOBOAUTD OMBITHI 110 HAOMIOACHUIO (PU3NYECKUX SBJICHUN WM (PU3NYECKUX CBOWCTB TN (M3ydyeHUE
BTOpOro 3akoHa HprOTOHA, 3aKOHA COXpaHEHHS JHEPrUH; 3aBHUCHMOCTH MEpHOAa KONeOaHWH MPYKUHHOTO
MasTHAKa OT MAacChl T'py3a M JKECTKOCTH MPYKUHBI U HE3aBUCHMOCTH OT aMIUIMTY/bl MAJbIX KOJICOaHUN;
MPSIMOJIMHEHOE pacnpocTpaHeHue CBeTa, pas3inoxeHue 6enoro cBeTa
B CIIEKTP; H3y4yeHHE CBOWCTB H300pakK€HUS B IUIOCKOM 3€pKaje M CBOICTB M300pa’keHHs MpeaMeTa B
cobuparomieil JuH3e; HAONIONEHHE CIUIONIHBIX M JIMHEHYaThIX CIEKTPOB HW3IYYCHHS): CaAMOCTOSTEIHHO
coOupaTh YCTaHOBKY W3 W30BITOYHOTO HaOopa O0OPYIOBaHUS; OMUCHIBATH XOJ OIBITA U €Tr0 PE3YJbTaThl,
(dhopMynupOBaTh BHIBOJIBI;

. MPOBOJUTH IPH HEOOXOAMMOCTH CEPHIO TPSAMBIX HW3MEPEHHH, OMNpeNeNsss cpenHee 3HauCHHE
u3MepsieMoll BeNWYMHBI ((DOKYCHOE paccTosHUE coOuparoiei JIMH3bl); OOOCHOBBIBATH BBIOOP crocoba
M3MEPEHUs/M3MEPUTENLHOI0 IPUO0opa;

. MPOBOJUTH HCCIEJOBAHUE 3aBUCHUMOCTEH (PU3MUECKMX BEIMYUH C MCIOJIB30BAaHHEM MPSIMBIX
M3MEpEeHUl (3aBUCUMOCTh IIyTH OT BPEMEHH NPU PaBHOYCKOPEHHOM JBMKEHHM O€3 Ha4yaJbHOW CKOPOCTH;
neproaa KoneOaHuili MaTeMaTHYeCKOro MasTHUKA OT JUTMHBI HUTH; 3aBUCHMOCTH yrja OTpPakKeHUS CBETa OT
yria majeHus W yria MpeJoMJIeHHs OT yrjia MaJeHUs): IUIAHUPOBaTh HCCIEeOBaHUE, CAMOCTOSTEIBHO
coOuparh YCTaHOBKY, (PMKCHPOBaTh PE3yJbTATHI MONYYCHHONH 3aBHCUMOCTH (M3UYECKUX BEIMYHH B BHJC
Tabnui u rpaduKoB, JIeNaTh BEIBOJBI MO pe3yIbTaTaM UCCIEI0OBAHUS;

. MPOBOJUTH KOCBEHHBIE M3MEPEHUs (HU3NYECKUX BENUYHH (CPEIHSSI CKOPOCTh U YCKOPEHHUE Teja MpH
PaBHOYCKOPEHHOM  JIBIDKCHHH,  YCKOpPCHHE CBOOOJHOTO  TAJCHHUA, KECTKOCTh  TPY)KHHBI,
KOO(PGUIUEHT TPEeHUS CKONBXKEHHs, MeXaHudeckas padoTa M MOIIHOCTb, YaCTOTA U MEepuo KoneOaHui
MaTeMaTHYECKOro U MPYKUHHOT'O MasSTHUKOB, ONTHYECKAasl CHUJia COOMpArOIIel TMH3BI, PAAUOAKTUBHBIN (OH):
IUTAHUPOBATh HM3MEpPEHHs; COOMpaTh SKCIEPUMEHTAIbHYIO YCTAaHOBKY M BBINONHATH H3MEPEHHS, CIIEIys
MPEI0KEHHON MHCTPYKIUU; BBIUUCIISATh 3HAUCHHE BEJIMYMHBI U aHAJM3UPOBAThH MOJIyYEHHBIE PE3YJbTAThI C
Y4E€TOM 3aJJaHHOW MOTPEUIHOCTH U3MEPEHUI;

. COOJIFO/IaTh TIPABHJIA TEXHUKH OS30MacHOCTH P paboTe ¢ JIabopaTOPHBIM 00OPYIOBAHHEM;

. pa3ianyaTh OCHOBHbBIE MPU3HAKU U3YYEHHBIX (PU3NYECKUX MOJEJel: MaTepruaibHas Touka, abCONMIOTHO
TBEPAOE TEJO0, TOYCUHBI UCTOYHUK CBETA, JIy4, TOHKas JIMH3a, TUIAHETapHas MOJENTb aToMa, HYKIOHHAas
MO/JIeNTb aTOMHOT O SIJIpa;

. XapaKTepu30BaTh MPUHIUIIBI IEHCTBUS H3YUYEHHBIX MPHUOOPOB U TEXHUYECKUX YCTPOICTB C OMOPOit
Ha UX OMUCaHHs (B TOM YHCIIE: CIIUIOMETD, JATYUKH TOJOKEHHUS, PACCTOSIHUS U YCKOPEHHUS, paKeTa, IXOJOoT,
OYKH, TEPUCKOI, (oToanmapar, ONTHYECKHE CBETOBOABI, CHEKTPOCKOI, JA03UMETp, kKamepa BuibcoHna), uc-
MOJTB3YSI 3HAHUS O CBOMCTBAX (PM3UYECKUX SBICHUI U HEOOXOMMbIE (PH3MUECKUE 3aKOHOMEPHOCTH;

. UCIOJIB30BaTh CXEMbI U CXEMAaTUYHbIC PUCYHKU M3YUCHHBIX TEXHUYECKUX YCTPOICTB, U3MEPUTEITHHBIX
npuOOPOB U TEXHOMOTHYECKUX MPOLIECCOB MPH PEHICHUH Y4eOHO-IPAKTUYECKUX 3aJ]]au; ONTHUYECKHE CXEMBI
JUI TOCTPOEHHUS U300paKEHHH B IJIOCKOM 3epKajie U cOOUparoniei JuH3e;

. MPUBOIUTH MPUMEPHI/HAXOAUTh HMHQPOPMALUIO O TMpPUMEpax MPAKTUYECKOTO UCIOIb30BAHUS
(bu3MUeCKUX 3HaHUN B TIOBCEAHEBHOMW JKU3HU 71 oOecriedeHust 6€30MacHOCTH IIPpH O0palieHuu ¢ mprudopaMu
U TEXHWYECKHMH YCTPOWCTBAMH, COXPAHEHUS 3JIOPOBBSI U COOJIOICHUS HOPM DKOJOTHUYECKOT'O TIOBEICHHS
B OKpYXKarolleu cpene;

. OCYILIECTBIATh MOUCK MHGPOpPMALUU (U3NYECKOTO COJep:KaHUs B ceTH VHTepHET, caMOCTOSTEIbHO
dbopMynupysl TOMCKOBBIM 3aIpOC, HAXOIUTHh MYTH ONPENEICHUsI TOCTOBEPHOCTH MOJTYYCHHOW HMH(OpMAaIUN
Ha OCHOBE MMEIOIINXCS 3HAHUI U TOMTOJIHUTEIbHBIX HCTOYHUKOB;

. WCIONB30BaTh MPHU BBIMOIHEHUN YYEOHBIX 3aJaHU HAYYHO-TIONYJISPHYIO JUTEPATypy (U3UUECKOTO
COZep)KaHMUsl, CIIPAaBOYHBIE MaTepUANbl, PeCypchl ceTu VHTepHeT; BIajeTh NMpHEMaMH KOHCIIEKTHPOBAHUS
TeKCTa, Mpeodpa3zoBaHus HHPOPMALIMK U3 OJHON 3HAKOBOM CHUCTEMBI B IPYTYIO;

. co3/1aBaTh COOCTBEHHBIEC MMCbMEHHbBIE U YCTHbIE COOOIIEHHS Ha OCHOBE MH(OPMAIIUU U3 HECKOIBKHX
WCTOYHUKOB  (pU3MUECKOr0 COAEp)KaHUs, MYyOIMYHO TPEACTABIATH PE3YNbTaThl MPOCKTHOW WU
HCCIIEIOBATENIbCKOM ACATENBbHOCTH; MPU 3TOM T'PaMOTHO HCIOJIL30BaTh W3YYEHHBIM MOHSATUMHBIN ammapar
U3y4yaeMoro pasjaena (QU3MKH U CONPOBOXKIATh BBICTYIUIGHHE Npe3eHTauueil ¢ yd€ToM ocoOeHHOCTel
ayJIUTOPHH CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHE

7 KJIACC

Ne
n/n

HaumeHoBaHue pa3aesioB
U TeM IPOrpaMmbl

KoaunuecTBO 4acos

BCEro

KOHTPOJIbHbIE
padoTbI

NMpaKkTHYeCKue
padoThI

DJIeKTPOHHbIE
(uudposbie)
o0pa3oBaTte/ibHbIE

pecypchl

Pasnen 1. ®usuka u eé poss B no3HAHHH OKpY>KaOIIEro MHpPa

1.1.

dusuka — HaykKa o mpupoje

2

0

https://resh.edu.ru/
https://foxford.ru/
https://licey.net/catalog/3-
russkii_yazyk_literatura/
http://gramota.ru/
https://videouroki.net/
https://onlinetestpad.com/

1.2.

du3nyeckKre BeTUYUHBI

https://resh.edu.ru/
https://foxford.ru/
https://licey.net/catalog/3-
russkii_yazyk_literatura/
http://gramota.ru/
https://videouroki.net/
https://onlinetestpad.com/

1.3

EcTrecTBeHHO- Hay‘-leIﬁ MEeTOo.
MMO3HAHUSA

https://resh.edu.ru/
https://foxford.ru/
https://licey.net/catalog/3-
russkii_yazyk literatura/
http://gramota.ru/
https://videouroki.net/
https://onlinetestpad.com/

Hroro no pazaeny

6

Pazgen 2. HepBOHa‘laJIbeIe CBC/ICHUSA 0 CTPOCHUH BelllEeCTBA

2.1.

CTpoeHMe BellleCcTBa

1

0

0

https://resh.edu.ru/
https://foxford.ru/
https://licey.net/catalog/3-
russkii_yazyk_literatura/
http://gramota.ru/
https://videouroki.net/
https://onlinetestpad.com/

2.2.

ﬂBl/I)KeHlfle Hu BSaHMOAeﬁCTBHe
4YacTUl BelmecTrsa

https://resh.edu.ru/
https://foxford.ru/
https://licey.net/catalog/3-
russkii_yazyk _literatura/
http://gramota.ru/
https://videouroki.net/




https://onlinetestpad.com/

2.3.

ArperartHbie
BelllecTBa

COCTOAHUA

https://resh.edu.ru/
https://foxford.ru/
https://licey.net/catalog/3-
russkii_yazyk _literatura/
http://gramota.ru/
https://videouroki.net/
https://onlinetestpad.com/

Hroro no pazaeny

5

Paznen 3. Asmkenne u B3aumozeiicTBue Tes

3.1.

MexaHn4ecKoe ABUKeHHe

3

3.2.

HHepqul, Macca, IJIOTHOCThb

4

https://resh.edu.ru/
https://foxford.ru/
https://licey.net/catalog/3-
russkii_yazyk _literatura/
http://gramota.ru/
https://videouroki.net/
https://onlinetestpad.com/

3.3.

Cua. Buapl cui

14

https://resh.edu.ru/
https://foxford.ru/
https://licey.net/catalog/3-
russkii_yazyk literatura/
http://gramota.ru/
https://videouroki.net/
https://onlinetestpad.com/

Hroro no pazaeny

21

Pazgen 4. lanenune TBépABIX Te, XU,

KocTeMl

U ra3oB

4.1.

JaBiieHue. [lepesaya gaBiaeHusn
TBEPABIMH TeJIAMH, ’KHUJAKOCTAMH
¥ razamMu

3

0

https://resh.edu.ru/
https://foxford.ru/
https://licey.net/catalog/3-
russkii_yazyk_literatura/
http://gramota.ru/
https://videouroki.net/
https://onlinetestpad.com/

4.2.

ﬂaBJIeHI/le KUAKOCTHU

https://resh.edu.ru/
https://foxford.ru/
https://licey.net/catalog/3-
russkii_yazyk _literatura/
http://gramota.ru/
https://videouroki.net/
https://onlinetestpad.com/

4.3.

ATMocdepHoe xaBieHHE

https://resh.edu.ru/
https://foxford.ru/
https://licey.net/catalog/3-
russkii_yazyk_literatura/
http://gramota.ru/
https://videouroki.net/
https://onlinetestpad.com/

4.4,

JeiicTBUe »XKMAKOCTH M ra3a Ha
NOTrpyKéHHOE B HUX TeJIO

https://resh.edu.ru/




https://foxford.ru/
https://licey.net/catalog/3-
russkii_yazyk_literatura/
http://gramota.ru/
https://videouroki.net/
https://onlinetestpad.com/

Hroro no pazaeny

21

Paznen 5. PaGora m MmomuOCTE. IHEprus

5.]1. | Pa6oTa u MOIHOCTH

https://resh.edu.ru/
https://foxford.ru/
https://licey.net/catalog/3-
russkii_yazyk_literatura/
http://gramota.ru/
https://videouroki.net/
https://onlinetestpad.com/

5.2. | lIpocTbie MeXaHU3MBI

https://resh.edu.ru/
https://foxford.ru/
https://licey.net/catalog/3-
russkii_yazyk _literatura/
http://gramota.ru/
https://videouroki.net/
https://onlinetestpad.com/

5.3. | Mexanuyeckas sHeprus

https://resh.edu.ru/
https://foxford.ru/
https://licey.net/catalog/3-
russkii_yazyk_literatura/
http://gramota.ru/
https://videouroki.net/
https://onlinetestpad.com/

Hroro no pazgeny:

12

PesepBHOE Bpems

OBILEE

KOJIMYECTBO
YACOB I10 ITPOTPAMME

68

11

8 KIIACC

Ne |HamMeHoBaHHMe pa3aesioB U

/1 | TeM NPOrpaMmbl

KoaudecTBO 4acoB

DJIEeKTPOHHbIE

BCEro

KOHTPOJIbHBIC

padoTbI

NMpaKkTHYeCKHe
padoThI

(undposrie)
oOpa3oBaTe/ibHbIE

pecypcsbl

Pa3nen 1. TennoBsie siBeHns

1.1. | CTpoeHue 1 CBOICTBa BelecTBa

https://resh.edu.ru/
https://foxford.ru/
https://licey.net/catalog/3-
russkii_yazyk literatura/
http://gramota.ru/
https://videouroki.net/
https://onlinetestpad.com/

1.2. | Temnosbie nponeccol

21

https://resh.edu.ru/
https://foxford.ru/




https://licey.net/catalog/3-
russkii_yazyk _literatura/
http://gramota.ru/
https://videouroki.net/
https://onlinetestpad.com/

Hroro no pazaeny

28

Paznen 2 Dnexkrpuueckrie U MarHUTHBIE SIBIICHUS

2.1. | 9nexTpuyeckue sapabl.
3apsKeHHBbIE TeJla U UX
B3aUMO/elcTBHE

7 |0

https://resh.edu.ru/
https://foxford.ru/
https://licey.net/catalog/3-
russkii_yazyk literatura/
http://gramota.ru/
https://videouroki.net/
https://onlinetestpad.com/

2 2. | locTOAHHBIN 3/1€KTPUYECKHI TOK

20 |2

https://resh.edu.ru/
https://foxford.ru/
https://licey.net/catalog/3-
russkii_yazyk_literatura/
http://gramota.ru/
https://videouroki.net/
https://onlinetestpad.com/

2.3. Mar"HuTHbI€ SIBJIEHUA

https://resh.edu.ru/
https://foxford.ru/
https://licey.net/catalog/3-
russkii_yazyk_literatura/
http://gramota.ru/
https://videouroki.net/
https://onlinetestpad.com/

2.4.|9neKTpoMarHuTHasg WHAYKIUA

https://resh.edu.ru/
https://foxford.ru/
https://licey.net/catalog/3-
russkii_yazyk_literatura/
http://gramota.ru/
https://videouroki.net/
https://onlinetestpad.com/

Hroro no pazaeny

37

PesepsHOE Bpems

OBIIEE KOJIMYECTBO YACOB
I10 ITIPOTPAMME

68 5

10

https://resh.edu.ru/
https://foxford.ru/
https://licey.net/catalog/3-
russkii_yazyk_literatura/
http://gramota.ru/
https://videouroki.net/
https://onlinetestpad.com/

9 KJIACC

Ne |HammeHoBaHme pa3iesioB M TeM
/1 | IPOrpamMmal

KoanuyecTBo yacoB

BCero | KOHTPOJIbHbIE
padoThbI

NPaKTHYeCKHe
padoThbI

JJIeKTPOHHBbIE
(uudposbie)
o0pa3oBaTesibHbIE

pecypchl




Pazz[en 1. Mexanuyeckue sBIeHUs

1.1.

Mexannueckoe IBHKEHHE H
CIOCO0LI €ro ONMUCAHUSA

10

https://resh.edu.ru/
https://foxford.ru/
https://licey.net/catalog/3-
russkii_yazyk_literatura/
http://gramota.ru/
https://videouroki.net/
https://onlinetestpad.com/

1.2.

B3aumopeiicTBue TeJ1

20

https://resh.edu.ru/
https://foxford.ru/
https://licey.net/catalog/3-
russkii_yazyk_literatura/
http://gramota.ru/
https://videouroki.net/
https://onlinetestpad.com/

1.3.

3aKOHBI COXpaHEHUS

10

https://resh.edu.ru/
https://foxford.ru/
https://licey.net/catalog/3-
russkii_yazyk_literatura/
http://gramota.ru/
https://videouroki.net/
https://onlinetestpad.com/

Uroro no pazaeny

40

Pa3nen 2. Mexannyeckue KoJie6aHUA U BOJTHbI

2.1.

Mexannueckue KoJe0anus

https://resh.edu.ru/
https://foxford.ru/
https://licey.net/catalog/3-
russkii_yazyk_literatura/
http://gramota.ru/
https://videouroki.net/
https://onlinetestpad.com/

2.2.

MexaHu4yecKHe BOJHBI. 3By1€

https://resh.edu.ru/
https://foxford.ru/
https://licey.net/catalog/3-
russkii_yazyk_literatura/
http://gramota.ru/
https://videouroki.net/
https://onlinetestpad.com/

Hroro no pazaeny

15

Pa3ﬂeﬂ 3 . BJIEKTPOMaI‘HI/lTHOE mnoJie ¥ 3JIECKTPOMAarHUuTHbI€ BOJIHbI

3.1.

DJIeKTPOMArHMTHOE I0JIe U
3JIEKTPOMATHUTHbIE BOJIHBI

6

0

https://resh.edu.ru/
https://foxford.ru/
https://licey.net/catalog/3-
russkii_yazyk_literatura/
http://gramota.ru/
https://videouroki.net/
https://onlinetestpad.com/

Hroro no pazaeny

Pazz[en 4. CBeToBbI€ ABNEHHUS




4.1.

3aKoHBI pacnpocTpaHeHUus
cBera

https://resh.edu.ru/
https://foxford.ru/
https://licey.net/catalog/3-
russkii_yazyk_literatura/
http://gramota.ru/
https://videouroki.net/
https://onlinetestpad.com/

4.2.

JIMH3bI U ONITHYECKHE TPUOOPBI

https://resh.edu.ru/
https://foxford.ru/
https://licey.net/catalog/3-
russkii_yazyk_literatura/
http://gramota.ru/
https://videouroki.net/
https://onlinetestpad.com/

4.3.

Paznoxenue 0e10ro cBeTra B
CIIEKTP

https://resh.edu.ru/
https://foxford.ru/
https://licey.net/catalog/3-
russkii_yazyk_literatura/
http://gramota.ru/
https://videouroki.net/
https://onlinetestpad.com/

Hroro no pazaeny

15

Pa3I[eJ'I 5. KBaHTOBbIe AAB/IEHHUA

5.1.

Hcnyckanue U morJiomeHue
CBETa aTOMOM

https://resh.edu.ru/
https://foxford.ru/
https://licey.net/catalog/3-
russkii_yazyk_literatura/
http://gramota.ru/
https://videouroki.net/
https://onlinetestpad.com/

5.2.

CTpoenne aTOMHOrO siipa

http://www.fcior.edu.ru/

https://resh.edu.ru/
https://foxford.ru/
https://licey.net/catalog/3-
russkii_yazyk_literatura/
http://gramota.ru/
https://videouroki.net/
https://onlinetestpad.com/

5.3.

SnepHble peakuuu

https://resh.edu.ru/
https://foxford.ru/
https://licey.net/catalog/3-
russkii_yazyk_literatura/
http://gramota.ru/
https://videouroki.net/
https://onlinetestpad.com/

Uroro no pazneny
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Paspesn 6. [IoBTOpUTE/IBHO-060061AIOIIUNA MOAY.Ib

6.1.

CucremMaTn3anus M 00001IeHHE
NMPeIMETHOT0 COEPKAHUSA U
ONBITA AEeATEILHOCTH,
NPHOOPETEHHOTO NP U3YYEHUH

9

http://www.fcior.edu.ru/

https://resh.edu.ru/
https://foxford.ru/
https://licey.net/catalog/3-



http://www.fcior.edu.ru/
http://www.fcior.edu.ru/

BCero Kypca ¢pusuku russkii_yazyk_literatura/
http://gramota.ru/
https://videouroki.net/
https://onlinetestpad.com/
http://www.fcior.edu.ru/

Wroro mo pazneny 9
OBIHIEE KOJIMYECTBO YACOB 10| 102 6 9
[TPOTPAMME

YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3ZOBATEJIBHOT'O ITPOLHECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIS1 YYEHUKA
7 KIIACC

.M. Heppimxkuna, A.W. sanosa, E.M. I'yrauk u np. ®@usnka-7x1© AO «M3marensctBo «lIpocBemenne»,2021
8 KJIIACC
N.M. Heppimxknna, A. 1. Banosa, E.M. I'ytauk u np. ®uzuka-8xin© AO «M3parensctBo «lIpocsemenne»,2021
9 KIIACC

.M. Heppimxknna, A. 1. sanosa, E.M. I'ytHuk u np. ®uzuka-9x1© AO «M3parensctBo «lIpocsemenne»,2021

METOJANYECKHUE MATEPHUAJIBI J1JISA YYUTEJISA
.M. Ileppimikuna, A 1. IsanoBa, E.M. I'ytHuk u np. @usnka-7x10 AO «M3aatensctBo «Ilpocsemenue»,2021

.M. Ileppimikuna, A.W1. UsanoBa, E.M. I'ytHuk u np. ®usuka-8xkn© AO «M3natenbctBo «IIpocsemenue»,2021

N.M. Heppimxknna, A. M. Banosa, E.M. I'ytHuk u np. ®uznka-9x1© AO «M3marensctBo «lIpocsemenne»,2021

COopHuK 3a1a4 110 pusnke 1t 7-9 kiaccoB o0iieoopazoBarenbHbiX yupexaeuuii / B.W. Jlykamuk, E.B. iBanoa. —
M.: IIpoceemenue, 2001.

I'ennenmreita J1.3., Kupuk JILA., I'enpdrar .M. Penienue KitoueBbIX 3a1a4 M0 (GU3MKE JJIs1 OCHOBHOM IIKOJBI. 7-9
knaccel. — M.: MJIEKCA, 2021.

KonTponeHbIe 1 camocTosTenbHbIE padoTh o pusuke. 7-9 knace: k yueOuuky A.B. Ilepeikuna, E.M. I'yTHuk
«®Dusuka 7-9 xmace» / O.W. I'pomueBa. — M.: M3natenbcTBo «Ok3amen», 2022,

Tectsl o pusuke. 7-9 xnace: k yueouuky A.B. Ileppikuna, E.M. I'yrauk «®usnka 9 knace» / O.U. ['pomnesa. — M.:
H3narenscTtBo «DK3ameny, 2022.

HOUP®POBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

7 KJIACC

Poccuiickas anekrponHas mkomna https://resh.edu.ru/

Oumnmnaita-mkona «Doxcdopm» https://foxford.ru/

UsnarensctBo «JInnei» https://licey.net/catalog/3-russkii yazyk literatura/

CnpaBouno-uH(popmannonHsiii noprar [PAMOTA.PY http://gramota.ru/



https://onlinetestpad.com/
http://www.fcior.edu.ru/
https://resh.edu.ru/
https://foxford.ru/
https://licey.net/catalog/3-russkii_yazyk_literatura/
http://gramota.ru/

IMopran «Videouroki.net» https://videouroki.net/

Cepsuc «Onlinetestpad» https://onlinetestpad.com/

OtkpeiThiii knace. CeTeBoe 00pasoBareabHOE coobmecTBo. http://www.openclass.ru/node/109715

Enunast komekius nudpoBbix o0pa3oBaTeabHbIX pecypcos. http://schoolcollection.edu.ru/catalog/

denepanbHblii HEHTP HHOOPMAIIHOHHO-00pa30BaTeIbHBIX pecypcoB. hitp://www.fcior.edu.ru/

Wutepuet ypok. http://interneturok.ru/ru/school/physics/

I'azera «1 cenTsiOpsi» marepuansl mo ¢usuke. http://archive.1september.ru/fiz

Anunmanuu pusndeckux oobekroB. http:/physics.nad.ru/

8 KVIACC

Poccuiickas snextponnas mkosa https://resh.edu.ru/

Owunaitn-mkona «Dokcdopa» https://foxford.ru/

UznarensctBo «JInmei» https://licey.net/catalog/3-russkii yvazyk literatura/

CnpaBouHo-uHpopmannonHslit nopran [PAMOTA.PY http://gramota.ru/

[Mopran «Videouroki.net» https://videouroki.net/

Cepsuc «Onlinetestpad» https://onlinetestpad.com/

OtkpoiThIil Kiacc. CereBoe 0Opa3oBaTenbHOE coodmecTBo. http://www.openclass.ru/node/109715

Enunas xomnekius nudpoBeix o6pa3oBaTeabHBIX pecypcos. http://schoolcollection.edu.ru/catalog/

denepanbHbIi IEHTP HHOOPMAITHOHHO-00pa30BaTeIbHBIX pecypcoB. hitp://www.fcior.edu.ru/

Wutepuer ypok. http://interneturok.ru/ru/school/physics/

I'azera «1 ceHTsa6pss» Marepuansl mo ¢usuke. http://archive.1september.ru/fiz

AnnMarnmu pusnyeckux oobekToB. http://physics.nad.ru/

9 KJIACC

Poccuiickas smexTponHas mkosa https://resh.edu.ru/

Owmaitn-tikomna «Dokcdopa» https://foxford.ru/

UsznarensctBo «JIuneit» https://licey.net/catalog/3-russkii yvazyk literatura/

CrpaBouno-uH(popmannonnsiii moprtar F[PAMOTA.PY http://gramota.ru/

IMopran «Videouroki.net» https://videouroki.net/

Cepsuc «Onlinetestpad» https://onlinetestpad.com/

OTkpeiThiii kiace. CeTeBoe 0OpaszoBateabHOE coobiiecTBo. http://www.openclass.ru/node/109715

Enunas xomneknus 1udpoBsix o0pazoBarenbHbIXx pecypcoB. http://schoolcollection.edu.ru/catalog/



https://videouroki.net/
https://onlinetestpad.com/
http://www.openclass.ru/node/109715
http://schoolcollection.edu.ru/catalog/
http://www.fcior.edu.ru/
http://interneturok.ru/ru/school/physics/
http://archive.1september.ru/fiz
http://physics.nad.ru/
https://resh.edu.ru/
https://foxford.ru/
https://licey.net/catalog/3-russkii_yazyk_literatura/
http://gramota.ru/
https://videouroki.net/
https://onlinetestpad.com/
http://www.openclass.ru/node/109715
http://schoolcollection.edu.ru/catalog/
http://www.fcior.edu.ru/
http://interneturok.ru/ru/school/physics/
http://archive.1september.ru/fiz
http://physics.nad.ru/
https://resh.edu.ru/
https://foxford.ru/
https://licey.net/catalog/3-russkii_yazyk_literatura/
http://gramota.ru/
https://videouroki.net/
https://onlinetestpad.com/
http://www.openclass.ru/node/109715
http://schoolcollection.edu.ru/catalog/

denepanbHbIii HEHTP HHGOPMAIIHOHHO-00pa30BaTeIbHBIX pecypcoB. http://www.fcior.edu.ru/

Hutepuer ypok. http://interneturok.ru/ru/school/physics/

I"azera «1 ceHtssOps» Marepuansl o pusuke. http://archive.1september.ru/fiz

Annmanuu ¢pusudeckux oobekToB. http://physics.nad.ru/

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE OBPA30OBATEJIbHOI'O ITPOLHECCA

YYEBHOE OBOPYJIOBAHHE

Crenn«KpaTHbien101bHbICC TUHHATTBI 1
Tabnmuma«HekotopsixpuznueckuxBennuuaBcuctemeCH» 1

HNHCTpYyKITMUTIOTEXHUKEOE30MaCH OCTUITPUBBITIOTHEHUSIIA00PAaTOPHBIX padoT

OBOPYI[OBAHI/I]% JJIAA MPOBEJAEHUS IABOPATOPHBIX, IPAKTHYECKUX PABOT,
JEMOHCTPALMIA

HockayueOHassmarauTHas 1

Cron yuntenbckuit 1

Crynyuurenbckuii l

Kommnsrotep 1

MynbTUMeTUITHBIA TPOEKTOp 1

Okpan 1

YcrpolicTBa BpIBOJIa 3BYKOBOW MH(OpMAITUU — KOJIOHKH JIJIsl O3BYYHBaHUS BCEro kiacca 1
HNuTepaktrBHas nocka 1

MYHULUNAJIbHOE BIO/DKETHOE OBLLLEEOBPASOBATEJ/IbHOE YYPEXXAEHUE "MOArOPHOBA/IAPCKASl OCHOBHAS OBLLIEOEPA3OBATEJIbHAS
LUKONA" MEH3EJINHCKOIO MYHULIMMAJIbHOIO PAMOHA PECNYBJIMKN TATAPCTAH, Xamnaynnui Mapc Pacdaenosuy, upektop
20.10.2022 09:40 (MSK), Ceptucukat 058C55B48748DA5A4B1D2CB22F576B8FDAACBOFF



http://www.fcior.edu.ru/
http://interneturok.ru/ru/school/physics/
http://archive.1september.ru/fiz
http://physics.nad.ru/

