MHUHHMCTEPCTBO IMPOCBEIIEHMSA POCCUMCKOM ®EJEPALIVNA
MuHHCTEpPCTBO 00pa3oBaHMsi, HAYKH H MOJIOJAEKHOH NOAHTHKH
Kpacnonapckoro kpast
MyHnuuunaibHoe oGpazoBaHue ropox ApMaBup

MBOY COII Ne 13

PACCMOTPEHO COTJIACOBAHO VTBEPXIEHO
PyxoBomuTens MO 3amecTHTETb AHPEKTOPa Jupextop
Emecyﬁe;ﬁacf ', no YMP MBOY COILLLN&TSS 0 835
MaTeMaTHyeekon /tﬁ/n(na / B / “\r S ona vy,
(A Tope s //ﬁj%%’ TN
Xapuronosa K.H.. Knabykos A.C.. Txayenk ﬁ I /2 s \>
Ipukaz Ne 01-08/132 IMpukasz Ne 01-08/132 )
oT «29» aBrycra 2024 r ot «29» aBrycra 2024 r

PABOYAS ITPOT'PAMMA

(ID 2750695)

yueOHoro npeaMmera «®@u3uka. bazoBblii ypoBeHb»

U1 oOydJaromuxcs 7-9 KiaccoB



r.Apmasup, 2023-2027 rox



HOACHUTEJIBHAS 3AIINCKA

[Iporpamma no ¢u3nKe Ha ypOBHE OCHOBHOT'O 0O0ILIET0 0Opa30BaHMS COCTaBIIEHA
Ha OCHOBE MOJOKEHUW M TpeOOBaHMI K pe3ysibTaTaM OCBOECHHs Ha 0a30BOM ypOBHE
OCHOBHOM 00Opa3oBaTesnbHON MporpaMmsl, rpeactaBieHHbix B @I'OC OO0, a takxke ¢
yuéTtoM denepaabHOi paboueil mporpaMMbl BocniuTaHusi 1 KoHieniuu npemnoiaBaHus
yuebHoro npenmMera «duszuka.

Copepxanue mporpaMMbl 10 (U3MKE HampaBieHO Ha (HOPMUPOBAHHE
€CTEeCTBEHHO-HaYyYHOW TpPaMOTHOCTH OOYYAIOIIMXCSA U OpraHu3aluio H3y4eHHs
¢u3MKu Ha AesATeNbHOCTHOM ocHOBe. B mporpamme 1o ¢Qusuke y4duThIBaIOTCS
BO3MOXXHOCTH Yy4yeOHOro mnpenMera B peanusanuu TpedoBanuit ®I'OC OO0 «
IUIAHUPYEMBIM JIMYHOCTHBIM M METaNpeIMETHbIM pe3ylbTaTaM OOy4YeHUs, a TaKxKe
MEXIPEIMETHbIE CBSI3U €CTECTBEHHO-HAY4YHBIX YYEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOT'O 00111eT0 00pa30BaHUsl.

[Iporpamma no ¢u3MKe ycTaHABIMBAET paclpeiesieHue y4eOHOro MaTtepuala mo
rogaM oOyudeHus (MO Kjaccam), NpeajaraetT NPUMEPHYIO0 TMOCIeA0BaTeNbHOCTh
U3Y4YEeHHs] TEM, OCHOBAaHHYIO Ha JIOTMKE PAa3BUTUS MPEAMETHOTO COJEPKAHUS U YUETE
BO3PACTHBIX 0COOEHHOCTEN 00yYaroInXCsl.

[Iporpamma no ¢usuke pazpaboTaHa C LEIbI0 OKa3aHUs METOIUYECKON MOMOIIU
YUUTENIO B CO3/IJaHNU paboyeil mporpaMMbl IO y4eOHOMY MpPEIMETY.

®uzrka SBISETCS CHUCTEMOOOPA3YIOIIUM JJisi €CTeCTBEHHO-HAyYHBIX Y4YeOHBIX
IPEIMETOB, MOCKOJIbKY (DU3UUYECKUE 3aKOHBI JIeKAT B OCHOBE IMPOLIECCOB U SIBJICHUM,
U3y4aeMbIX XUMHUEH, Ouosoruei, acTpoHomMue u ¢Gusudeckor reorpadueii, BHOCUT
BKJIaJ] B €CTECTBEHHO-HAYYHYIO KapTHHY MHUpPa, MNPEIOCTaBISICT Haubojee SCHbIC
oOpa3ibl MPUMEHEHUsT HAyYHOTO METOJa IO3HAaHMS, TO €CTh CIOco0a MOTyYeHHUs
JIOCTOBEPHBIX 3HAHUW O MUPE.

Onmna w3 TMaBHBIX 3adad  (U3MYECKOro oOpa3oBaHUS B CTPYKType oOIIero
oOpa3oBaHus COCTOUT B (OPMHUPOBAHUHM €CTECTBEHHO-HAyYHON TpPaMOTHOCTH U
UHTepeca K HayKe y 00y4Jarouuxcs.

N3yuenue ¢pusznku Ha 0a30BOM ypOBHE MpEIOJaraeT OBJIAJCHUE CIEAYIOITUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIUMH €CTECTBEHHO-HAYYHYIO IPAMOTHOCT!

e Hay4YHO OOBSACHSTH SIBICHUS;

e OIICHHWBATh U TOHUMATh OCOOCHHOCTH Hay4YHOTO MCCIICOBAHNUS;

e HHTEPIPETUPOBATH JAHHBIE M HCIOJIb30BaTh HAyYHbIE JOKA3aTEJIbCTBA
JUTS1 TIOJTy4€HUST BBIBOJIOB.

emn w3ydeHuss (GU3NKK HAa ypOBHE OCHOBHOTO OOINEro oOpa30BaHHS
ompeneneHsl B Konnenmuu mnpenogaBaHus yueOHoro mnpeamera «®dusuka» B
oOpazoBaTenbHbIX opraHuzanusax Poccuiickoit denepanuu, peaau3yronux OCHOBHBIE
oOmeoOpa3zoBareiabHble  MPOrpamMMbl,  yTBEpKIAEHHON  pemienueM  Koseruu



MunuctepctBa npocsetieHus: Poccuiickoit @enepanun (mpotokoa ot 3 aexadps 2019

r. Ne TIK-4BH).

Ieaun n3zyyenus pusuku:

e IPHUOOPETEHHE MHTEpPECa U CTPEMIICHHUS OOYyYarOUIMXCS K HAYYHOMY U3YUYEHHIO
MPUPOABI, PA3BUTHE UX UHTEIIEKTYaIbHBIX U TBOPYECKUX CIIOCOOHOCTE;

e Dpa3BUTHE MNPEJCTABICHUI O HAy4YHOM METOAE IMO3HaHUA U (HOpPMUpPOBaHUE
MCCJIEeI0BATEIBCKOIO OTHOLIEHHUS K OKPY/KAIOUIUM SIBICHUSM;

e (opMHpOBaHHME HAYyYHOTO MHUPOBO33PEHHUS KaK pe3yibTaTa H3Y4YEHUS OCHOB
CTPOCHHMS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3UKY;

e (dopMHpOBaHUE TPEJICTABICHUNA O POAM GUIUKU [ PA3BUTUS APYTHX
€CTECTBEHHBIX HaYK, TEXHUKHU U TEXHOJIOTUH;

e pa3BUTHE MPEACTABICHUIA O BOBMOXHBIX cepax Oyayiel npodeccuoHanbHOMI
JEeSTENbHOCTH, CBSI3aHHOM ¢ (PU3MKOM, MOATOTOBKA K JIaJbHEHIIEMY O0yUYEHHUIO B 3TOM
HaIPaBJICHUH.

JlocTrkeHue 3TUX 1IeNiel TPorpaMMsl Mo (pU3uKe Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus 00eCrieunBAETCs PEICHUEM CIIEAYIONIMX 3a4a4:

e TmnpuoOpeTeHue 3HAHWUUW O JTUCKPETHOM CTPOCHUHU BEIIECTBA, O MEXAHHYECKHX,
TEIUIOBBIX, SJICKTPUYCCKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

e TmnpuoOpeTeHWE YMEHHUI ONHUCHIBATh U OOBSICHATH (UIUYECKUE SBICHUA C
UCIIOJIb30BAHUEM MOJYyUYECHHBIX 3HAaHUH;

e OCBOCHHE METOJIOB PEIICHUS MPOCTEHIINX PAcUETHBIX 3a/lay C MCIOJIb30BaHHUEM
duznuecKrx Mojiesiel, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a]1ay;

e pa3BUTHE YMEHHMU HaOMIOIATh MPUPOJHBIC SBICHUS U BBINOJHATH OIBITHI,
nabopaTopHbie pabOThl U IKCIIEPUMEHTAIbHBIE UCCIENOBAHUS C MCTOJIb30BAHUEM
U3MEpUTETBHBIX TPHUOOPOB;

e OCBOCHHE MPUEMOB pabOTHI ¢ MHpOPMAITUEH (PU3NIECKOTO COJNEepIKAHUS, BKITIOYAS
UHPOPMAIIMIO O COBPEMEHHBIX JOCTHKEHUSAX (U3UKHU, aHAIU3 U KPUTHUECKOE
OlICHMBaHUE WH(HOPMAIIHH;

e 3HAKOMCTBO CO cdepaMu MpodeccHOHATBHOW eATeIbHOCTH, CBSI3aHHBIMH C
(Gu3UKOi, W COBPEMEHHBIMU TEXHOJIOTHUSIMHU, OCHOBAHHBIMHU Ha OCTHIKCHHSIX
buznuecKon HayKH.

Ha wusydyenue ¢usuku (6a30BbIii ypOBEHb) Ha YpPOBHE OCHOBHOTO OOIIETO

oOpa3oBanus otBoguTcs 238 wacoB: B 7 ximacce — 68 wacoB (2 waca B Heneni), B 8

KJlacce — 68 yacoB (2 vaca B Heaento), B 9 kiacce — 102 yaca (3 yaca B Hezento).

[Ipennaraemseiii B mporpamMme 1Mo (QU3MKE MEpedeHb J1abopaTopHBIX padoT u
OMBITOB HOCUT PEKOMEHJATENIbHBIM XapaKTep, YUUTEIb JAENaeT BbIOOP MpPOBEACHUS
7a0opaTopHbIX pabOT M OMNBITOB € YYETOM HMHAUBUIYAIbHBIX OCOOEHHOCTEH
o0y4Jarolmuxcs, CHUCKA DSKCIEPUMEHTANbHBIX 3aJaHu, MpeJjiaraéMblX B pamKax
OCHOBHOT'O TOCYJJAPCTBEHHOT'0 3K3aMeHa Mo (Pu3uke.



COIEPKXAHUE OBYYEHUA
7 KIIACC

Paznen 1. ®u3uka u e€ poJjib B NO3HAHUM OKPYKAKOIIETr0 MHUPA.

®usuka — Hayka o npupoxae. SBienus npupoasl. DUBHYECKUE SABJICHUS:
MEXaHNYECKHUE, TEMIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC, 3BYKOBBIE.

Oduznyeckue BenuuuHbl. M3Mmepenue (Qusmyeckux BenuuuH. Puznyeckue
npubopsl. [lorpemnocts n3mMepenuit. MexxiyHapoaHasi cucTemMa €IMHHII.

Kak ¢usuka w© japyrue ecTeCTBEHHble HAayKd  HM3Yy4arOT  TMPUPOAY.
EcTtecTBeHHO-HAY4YHBII METO/ MO3HAHUS: HAOII0ICHHE, TOCTAHOBKA HAYYHOI'O BOIIPOCa,
BBIIBIDKEHHE  TUIOTE3, OKCIEPUMEHT TI0 TMpOBEpKE TUIMOTE3, OOBICHEHUE
Habonaemoro sBieHus. Onucanue GU3NIecKUX SBJIEHUN C TOMOIIBIO MOJIENEH.

Jemoncmpayuu.

1. MexaHHuY€eCKHUE, TEIJIOBBIE, JIIEKTPUUYECKNE, MATHUTHBIE, CBETOBBIE SIBJICHUS.

2. ®usnueckre MNpUOOPHI W MpolEeAypa MNPAMBIX H3MEPEHHUM aHaJIOrOBBIM U

U (GPOBBIM TPUOOPOM.

Jlabopamopnuie padbomot u onvimot.

1. OmpeneneHue UEHbI IeEHUs IKaJIbl U3MEPUTEIHLHOTO pUdopa.

2. M3MepeHue pacCTOSTHUM.

3. M3mepenue 00bEMaA )KUAKOCTUA U TBEPAOTO TeENa.

4. OrmpeneneHue pazMepoB MaJIbIX TEIL.

5. M3mepeHne teMnepaTypsl IPU NOMOIIY KUJIKOCTHOIO TEPMOMETPA U JAaTUUKA

TEMIIEPATYPBL.
6. IIpoBenenue wucciaenoBaHus II0 IPOBEPKE THUIIOTE3bl: JAIBHOCTh IOJIETA
HIapyKa, MyIeHHOT0 TOPU30HTAIBHO, TeM OO0JIbIe, YeM OO0JIbIlIe BHICOTA ITyCKa.

Pa3znea 2. IlepBoHayajibHbIE CBeJIEHHSI 0 CTPOCHHHU BellecTBA.

CrpoeHue BellecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mmepbl. ONbIThI, JOKa3bIBAIOLINE
JUCKPETHOE CTPOCHUE BEILIECTBA.

JBrwxkenue dyactun —BemecTBa. CBs3b CKOPOCTH  JIBMDKEHMSI 4YacTHI[ C
TeMmrieparypoil. bpoyHoBckoe nBmwxkeHue, auddy3us. BzaumopaeiicTBue YacTHIl
BEIIECTBA: MPUTSXKEHNE U OTTAIIKUBAHHUE.

ArperaTtHble COCTOSIHHS BELIECTBA: CTPOCHHME Ta30B, JKUAKOCTEM U TBEPABIX
(KpUCTAIIMYECKUX) Tell. B3auMOCBs3b MeEXAy CBOWCTBAMHM BEIIECTB B Pa3HbBIX
arperaTHpIX COCTOSHUAX M HMX AaTOMHO-MOJIEKYJSIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSHUM BOJBI.

Hemoncmpavuu.

1. HaOmronenrie OpOyHOBCKOTO IBUKEHUS.

2. HaGmonenue nuddysumn.



3. HaOmionenue siBaeHUN, OOBACHSIOMUXCA MPUTSHKEHUEM WIM OTTAJIKMBAHUEM
YaCTHUI] BELIECTBA.
Jlabopamopnuie padomot u onvimot.
1. OreHKa TUaMeTpa aToMa METOJIOM PsJIOB (C UCIOIb30BaHUEM (poTorpaduit).
2. OnbITHI 1O HAOIIOJEHUIO TEIJIOBOTO PACIIUPEHUS Ta30B.
3. OnbITHI 10 OOHAPYKEHUIO JEHUCTBUS CUIT MOJICKYJISIPHOTO TIPUTSYKEHUS.
Paznen 3. /IBu:keHnune u B3anMoaeiicTBUe TeJl.
Mexannyeckoe JBH)KEHHE. PaBHOMEpHOE U  HEPABHOMEPHOE JIBUXKCHHUE.
Cxopoctb. CpenHsisi CKOPOCTh MHpPU HEPABHOMEPHOM JBHXEHHHM. Pacuér nytu u
BPEMEHU JIBUKEHUSI.
SBrneHne WHEPIMU. 3aKOH WHEpUMHU. B3aumoaelcTBue Tel Kak MNpUYMHA
U3MEHEHUSI CKOPOCTH JBWKEHUS Tell. Macca Kak Mepa MHEPTHOCTU Tena. I1noTHOCTH
BemecTBa. CBsI3b INIOTHOCTH C KOJMYECTBOM MOJICKYJI B €IMHUIIE 00bEMa BEIIECTBA.
Cuna kak xapakTepuCTUKa B3aumozencTBus Ten. Cuna ynpyroctyd u 3akoH I'yka.
N3Mmepenne cuibl ¢ MOMOIIBIO AMHAMOMETpA. SIBIIEHUE TATOTEHUS U CUJIa TSKECTH.
Cuna TsxkecT Ha Jnpyrux miaHerax. Bec tema. Heecomoctsh. CrokeHue cui,
HaIlpaBJIEHHBIX MO OAHOW mnpsiMol. PaBHoxaeicTByromas cwi. Cuna TpeHusa. TpeHue
CKOJIBKCHUS ¥ TPEHUE MOKOos. TpeHue B MPUPOJIE U TEXHUKE.
Jemoncmpayuu.
1. HaGmronenne MexaHUYECKOTO IBUYKEHUS Tea.
2. M3MepeHne CKOpOCTH NPSMOJIMHEMHOTO JBUKCHUS.
3. HaGmronenue siBjeHUst MHEPIIUH.
4. HabGnroneHve U3MEHEHHSI CKOPOCTH IIPU B3aUMOICHCTBHH TEJL.
5. CpaBHEHHME Macc MO B3aUMOJEHCTBUIO TEJL.
6. Cllo)keHue CUJI, HalpaBJICHHBIX 110 OJHOM MPSIMOM.
Jlabopamopnuie pabomot u onvimot.
1. OmnpeneneHue CKOPOCTH PAaBHOMEPHOIO JBHKEHHS (IIapuKa B KUIKOCTH,
MOJIEITN DJIEKTPUUYECKOTO aBTOMOOWIIS U TaK Jajee).

2. OmpenenieHre CpeIHEN CKOPOCTH CKOJBXKEHUsS Opycka WM IIapuka Io
HAKJIOHHOM IIJIOCKOCTH.
Ornpenenenue MIOTHOCTH TBEPIOTO TENA.

4. OmbITBI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh pacTsokeHus — (aedopmarivn)
MPYKUHBI OT MPUIIOKEHHOMW CUJIBI.

5. OnbIThl, IEMOHCTPUPYIOLIUE 3aBUCUMOCTh CHJIbI TPEHHUSI CKOJBXKEHHUS OT Beca
T€Jla U XapaKTepa CONPUKACAKOIINXCS TOBEPXHOCTEM.

Pa3nea 4. JlaBjieHne TBEpaABIX TeJl, dKUIKOCTEH U ra3oB.

JaBnenue. CriocoObl yMEHBILIEHHS W YyBEIWYEeHUs JaBieHus. JlaBmeHue rasa.
3aBUCHUMOCTD JaBJIEHUA T'a3a oT 00bEMa, TemmepaTypsl. [lepenaua naBineHus: TBEPABIMU
TeJIaMH, JKHJAKOCTAMM W ra3amMu. 3akoH llackansa. IIHeBMarnyeckue MalivHBI.



3aBUCUMOCTb JIaBJICHUS KUAKOCTH OT TIyOMHBIL. ['MapocTaTuyeckuili mapagokc.
CooOwatromuecs cocynpl. [ 'uapaBinyeckne MEXaHU3MBbl.

Atmochepa 3emnum u armocepHoe pAaBieHue. lIpuumHBI CyliecTBOBaHUS
Bo3ayumiHOM obOonouku 3emnu. Omnbit  Toppuuemu. W3mepenue artmocdepHOro
JaBieHus. 3aBUCUMOCTh aTMOC(HEpPHOrO JaBJIEHUS OT BBICOTHI HaJ YPOBHEM MOPS.
[TpuGops! 115t U3MEpeHus: aTMOCHEPHOTro TABICHUSI.

JlelicTBUE >XKHUIKOCTM M Ta3a Ha MOIPYy)KEHHOE B HUX TeJo. BblTamkuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BoznyxonnaBanue.

Jemoncmpayuu.
3aBUCHMOCTD JIaBJIICHUS T'a3a OT TEMIIEPATYPBHI.

Ilepenaya naBiaeHUs )KUJIKOCTBIO U Ta30M.

Coobmaromuecs cocyabl.

I'mppasinueckuii npecc.

[IposBnenue nercTBrst aTMOC(HEPHOTO AABICHHUS.

3aBUCUMOCTb BBITAIKUBAIOIIEH CHIIBI OT 00BbEMA MOTPYyKEHHOW YacTU Tella U

S o

IINIOTHOCTH KUAKOCTH.
PaBseHcTBO BI)ITaJIKI/IBa}OHICﬁ CUJIBI BECY BBITECHCHHOM KHUAKOCTH.

~

8. YcnoBue MJaBaHUs TeJ: IJIABAHUE WJIM TMOTPYKEHUE TEI B 3aBUCUMOCTH OT
COOTHOUIEHHUS MJIOTHOCTEN TENa U KUIKOCTH.

Jlabopamopnuie padbomot u onvimot.

1. HccnenoBaHue 3aBUCUMOCTH Beca Teja B BOJE OT 00BbEMa MOTPYKEHHOU B
AKUJKOCTh YaCTHU Tea.

2. OmnpenesieHre BBITAIKUBAIOIIEH CUJIbI, JEHCTBYIOIEN HA TEJO, MOTPYKEHHOE B
AKUJKOCTb.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAIOIIEH CHUJIbI, ICMCTBYIOIIEH HA TEJIO B
KUJKOCTU, OT MAcCChl TeJA.

4. OmnpIThl,  JAEMOHCTPHUPYIOIIME  3aBUCHUMOCTb  BBITAJKUBAIOIIEH  CHJIBI,
JICUCTBYIOIIEH Ha TENIO B JKUIKOCTU, OT O00BEMA MOTPYKEHHOW B JKHUIKOCTDH
YAaCTH TEJIA U OT IUIOTHOCTH KUJIKOCTH.

5. KoHCTpyHnpoBaHHe apeoMeTpa WM KOHCTPYUPOBAHHUE JIOJIKU U OIIPEAEIIEHUE €€

rPy30I0JbEMHOCTH.

Paznen 5. PaGora 1 MOIIHOCTb. DHEPrusi.

Mexanunueckasi pabota. MOIIHOCTb.

[IpocThie MeXaHU3MBI: phIyar, OJIOK, HAKJIOHHAs TIOCKOCTh. [IpaBuiio paBHOBeCHs
peiuara. I[IpumeHeHne mnpaBuiia paBHOBECUSl pbluara K OJIOKY. «30JI0TOE MPABUIO»
Mexanuku. KITJ[ nmpocTeix Mexanu3moB. [IpocTeie MexaHU3MBbI B OBITY U TEXHUKE.

Mexannyeckass  dHeprus. KuHeTrnueckas M NOTEHUHAIbHAs  DHEPTUSL.
[IpeBpamnieHne OAHOTO BHJIA MEXAHWUYECKOM SHEPrUM B APYrod. 3aKOH COXpPAaHECHUSA
SHEPrUU B MEXAaHUKE.



Jemoncmpayuu.
1. IIpuMepsl MPOCTBHIX MEXAaHU3MOB.
Jlabopamophuie padomot u onvimot.
1. Ompenenenue paOOThl CUIIBI TPEHUS NPU PAaBHOMEPHOM JABM)KEHHH Teja IO
TOPU30HTAILHOM ITOBEPXHOCTH.
2. Hccnenosanue yciaoBHM paBHOBECHS pblUara.
3. H3zmepenune KIIJ] HaKITOHHOM IIOCKOCTH.
4. M3ydeHue 3aKOHA COXPAaHEHMSI MEXAHUYECKON DHEPIUU.
8 KIIACC

Paznen 6. TeruioBble siBJIeHUS.

OCHOBHBIE  TIOJIO)KEHUA  MOJICKYJISIPHO--KUHETUYECKOW  TEOPUH  CTPOCHHS
BelecTBa. Macca W pasMepbl atoMOB MU MOJEKyJd. OMNbITh, NOATBEPKIAIOUINE
OCHOBHBI€ MOJIOKEHUSI MOJICKYJISIPHO-KMHETUYECKOU TEOPUH.

Mopgenun  TBEPHOTO, IKUAKOTO H  Ta3000pa3HOTO  COCTOSIHUM  BeIeCTBa.
Kpucrannuueckue u amopdubie Tena. OOBbSICHEHHE CBOWCTB Ta30B, JKUJIKOCTEH U
TBEPABIX TEJI HA OCHOBE TMOJOXKEHUH MOJEKYJISIPHO--KUHETUUECKON TEOPHUH.
CmauunBaHue U KanWUISIpHBIE siBIeHUA. TemIoBoe pacuiupeHue U CKaTue.

Temnepatypa. CBsi3b TeMIEpaTypbl CO CKOPOCTHIO TEIJIOBOTO JIBH>KEHUSI YACTHII.
Buytpennsisi sneprus. CrnocoObl M3MEHEHUS BHYTPEHHEH SHEpruu: Terionepenadya u
coBepiieHne paboTel. Buabl Teronepenayn:  TEIMIONPOBOIHOCTb, KOHBEKIIMS,
U3JIy4YCHHE.

KonudectBo TemioTel. YnaenpHas TEIUIOEMKOCTH BellecTBa. TemiooOMeH u
TEIUIOBOE paBHOBecHE. YpaBHEHHE TemuioBoro OanaHca. [lnaBnenue um oTBepaeBaHue
KPUCTANTMYECKUX BEIIECTB. YenpHas TemuoTa IuiaBieHus. [lapooOpasoBanue wu
koHneHcanus. Mcmapenwe. Kumenwe. VYaenpHas TemioTa mapooOpa3OBaHUS.
3aBUCUMOCTH TEMIIEPATYPhI KUTIEHUS OT aTMOC(HEPHOTO JTaBICHUS.

BnaxHocTbs Bo3myxa.

DHeprus TOIUIMBA. Y IeJbHas TEIIOTa CTOPAHMUS.

[Tpunuuns! padotel TemnoBsix asurareneil KI1/] remnoBoro nurarens. Temiossie
JBUTATENIH U 3aIIUTa OKPYKAIOLIEH CPEIbI.

3aKOH COXpaHEHUS U MPEBPALIEHUS SHEPTUHU B TEIIOBBIX IIPOIIECCaX.

Hemoncmpavuu.

1. HaGmronenne OpOyHOBCKOTO JBHKCHHUS.

2. Habmonenue quddysun.

3. HaOmroneHue siBIICHUN CMadMBaHUS U KaUJUISIPHBIX SBIICHHM.

4. HabmoneHune TenioBOro paciImpeHus Tedl.

5. M3MmeHeHnue naBieHHs] Ta3a MpU HU3MEHEHUHM O00bEMA W HarpeBaHUM WIH

OXJIAXKICHUU.
6. IIpaBuna usmepeHus TeMnepaTypsl.



7. Bunabl Temonepenayu.

8. OxJakJIeHHe MPU COBEPLIEHUU PAOOTHI.

9. HarpeBanue npu coBepiieHUU padOThl BHEIITHUMU CHJIAMH.

10. CpaBHEHHE TEIUIOEMKOCTEN Pa3JIMYHBIX BELIECTB.

11. HabGnronenue kumneHusl.

12. HaGmroieHre mocTOSTHCTBA TeMIEpaTyphl IPH TUIABICHUHU.

13. Mojien TeIUIOBBIX ABUTATEIIEH.

Jlabopamopnule padomot u onvimeot.

1. OmnbITHI IO OOHAPYKEHUIO TEUCTBUS CHJI MOJIEKYJISIPHOTO MPUTIKCHHUS.

2. OnbITHI IO BBIPAIIMBAHUIO KPUCTAJIJIOB TIOBAPEHHOW COJIM WJIM caxapa.

3. OnbITel 1O HAOMIOJNEHUIO TEIJIOBOTO PpACIIMPEHHUs] Ta30B, XKUAKOCTEH U

TBEPIBIX TEJI.
4. OmnpenesneHue AaBIeHUS BO3AyXa B OAJIJIOHE LITIPUIIA.
OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh JaBJICHHS BO3/lyXa OT ero o0béMa u
HarpeBaHus WIK OXJIAXKICHUSI.

6. IlpoBepka rumore3spl JTUHEHHOW 3aBUCUMOCTH JIJIMHBI CTOJIOMKA YKUJIKOCTH B
TEPMOMETPUYECKON TPYyOKe OT TeMIepaTyphl.

7. HaOmtomenue w3MeHeHMs BHYTpPEHHEW JHEprum Teida B pe3ysbrare
TEIUIoNepeaadn U paboThl BHEIIHUX CHII.

8. HccnenoBanue siBJI€HHS TEIJIOOOMEHA MPH CMEIIMBAHUM XOJIOJHOW M ropsyein
BOJbI.

9. OmpeneneHne KOJIWYECTBA TEIIOTHI, MOTYUYEHHOTO BOJOW MPHU TETIOOOMEHE ¢
HarpeThbIM METAJUIMYECKUM LHJIMHIPOM.

10. OnpenieneHue yaenbHOM TEIUIOEMKOCTH BEILIECTBA.

11. MccnenoBanue npouecca ucrnapeHus.

12. OnpenieIeHUe OTHOCUTEIBHOM BIIAXKHOCTU BO3AYyXa.

13. OnpeneneHue yAenabHOM TEIUIOTHI IJ1aBIEHUS JIbJIA.

Pa3zjnen 7. JinekTpuyeckne U MATHUTHBIE SIBJICHHS.

Onektpuzauust Teda. JIBa poaa siekTpuUdecKUX 3apsaoB. BzaumoneiicTBue
3apspKeHHBIX Tesl. 3akoH KylioHa (3aBUCMMOCTh CHJIBI B3aMMOJCHCTBUSA 3apsKEHHBIX
TE€J OT BEJIMYMHBI 3aPSII0B U PACCTOSHUS MEKY T€JIaMM ).

Onektpuueckoe mosie. Hanpspk€HHOCTh  3nekTpuyeckoro moiss.  [TpuHnun
CYNEepHO3ULUHU dIEKTPUUECKUX MOoJIel (Ha KAYECTBEHHOM YPOBHE).

Hocutenu »snexkTpuyeckux 3apsiioB. DJIEMEHTAPHBIA AJIEKTPUUYECKUH  3apsl.
Crpoenue aroma. [IpoBOAHMKHM M JUANEKTPUKHU. 3aKOH COXPAHEHHUS AJIEKTPUUYECKOTO
3apsa.

DNEKTPUUECKUN TOK. Y CJIOBUS CYIIECTBOBAHUS JIEKTPUUYECKOro ToKa. McTounuku
MOCTOSIHHOTO TOKa. JIeHCTBUSI AJIEKTPUYECKOrO0 TOKa (TEIIOBOE, XUMHYECKOE,
MarHuTHoOE). DIEKTPUUECKUN TOK B )KUIAKOCTAX U ra3ax.



Onekrpuueckas nenb. Cuiia Toka. DIeKTpUdecKkoe HamnpsbkeHue. COonpoTUBIIEHUE
IIPOBOJTHUKA. Y IEJIBHOE COINpPOTUBIECHHE BemecTBAa. 3akoH OMa i yyacTka ILENH.
IlocnenoBaTenpHOE M ApaAJUIEIBHOE COEUHEHUE IPOBOHUKOB.

Pabora u MOWHOCTh 3JEKTpUYECKOro Toka. 3akoH Jlxoyns—Jlenua.
DNeKTpUYecKue Lenu W MNOTPeOUTENu 3JeKTpUdYecKoil sHepruu B ObITy. KopoTkoe
3aMbIKaHUE.

[TocTtosiHHBIE MarHuThl. B3auMOAEHWCTBUE MOCTOSHHBIX MarHuTOB. MarHuTHOE
nosje. MaroutHoe noJjie 3eMJIM U €ro 3Ha4YeHHUE JJIs KU3HU Ha 3emuie. OmbIT Dpcrena.
MarauTHoe MoJie 3JIEKTPUYECKOro Toka. IIpumMeHeHue 3IEeKTPOMArHUTOB B TEXHUKE.
JlelicTBME€ MarHMTHOTO TOJISI HA MPOBOJHUK C TOKOM. DJIEKTPOABUTATENh TOCTOSSHHOTO
Toka. Hcnosib30BaHUE BJIEKTPOJBUTATENe B TEXHUYECKUX YCTPOMCTBAX U Ha
TPaHCIIOPTE.

OnbiTel @apajnes. SBieHue >IEKTpOMarHuTHOW wuHAyKUMU. [IpaBuno Jlenna.
Onexrporenepatop. CrocoObl MONTYYEHUS IIEKTPUUECKOW SHEPTHH. DINEKTPOCTAHIIUU
Ha BO300OHOBJISIEMBIX UCTOYHUKAX SHEPTUH.

Jemoncmpayuu.

DneKkTpu3auus Tell.

JIBa pojia 3JIeKTPUYECKUX 3apsII0B U B3aUMOACHCTBUE 3aPSIKEHHBIX TEJL.
YCTpOMCTBO U IEMCTBUE JIEKTPOCKOIIA.

DneKkTpocTaTuyecKast NHIYKIIHS.

3aKOH COXpaHEHUS AIEKTPUUYECKHUX 3apsa0B.

[IpoBOAHUKH U AUDIICKTPUKH.

MopaennpoBaHue CUIOBBIX JIUHUN 3JIEKTPUYECKOTO MOJIS.

HcTouHnkH NOCTOSSHHOTO TOKA.
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JIlencTBUS 3JIIEKTPUYECKOTO TOKA.
. DNEKTPUYECKUN TOK B XKHUJIKOCTH.
. 'a30BbIl paszps.
. I3mepenue cuibl TOKa aMIepMETPOM.
. I3mMepenue 3JIeKTpUYECKOro HanpsKEeHUsI BOJIbTMETPOM.
. Peoctar n marazuH cCOnpoTUBIICHUMN.
. BzaumoaeicTBre NoCTOSHHBIX MAarHUTOB.
. MoaenrpoBaHre HEBO3MOKHOCTH Pa3/ICJICHUS MMOJFOCOB MAarHUTA.
. MoaennpoBaHre MarHUTHBIX MOJEW MOCTOSIHHBIX MArHUTOB.
. OneIT DpcTena.
. MaruuTtHoe noJjie Toka. DJIEKTPOMAarHuT.
. JIeicTBHEe MarHUTHOTO MOJISI HA TPOBOJTHUK C TOKOM.
. DJEKTpOoABUTATENb MOCTOSIHHOTO TOKA.
. UccrienoBanue siBIICHUS 3JIEKTPOMAarHUTHOW WHIYKIIHMH.
. OnbrTel @apanes.
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24.

25.

3aBHCHMOCTh  HAINpaBJICHHS HMHIYKIIMOHHOTO TOKa OT YCJIOBHUH  €ro
BO3HUKHOBCHHUS.
DNEeKTPOreHepaTop MOCTOSTHHOTO TOKA.

Jlabopamopnuie padomut u onvimot.

1.

OnpiTbl 1O  HAOJMIOAEHUIO  AJEKTPU3aLMU Tel HMHAYKIMEHW U [pHU

CONIPUKOCHOBEHUH.

2. HccnenoBaHue JEWCTBUA  BJIEKTPUYECKOTO TOJNS HA MOPOBOJAHUKU U
TADIICKTPUKHU.

3. COopka u nmpoBepka pabOoThl AIEKTPUUECKON LIEMH MOCTOSIHHOTO TOKA.

4. V3MepeHue u peryimpoBaHUE CUJIbI TOKA.

5. M3mepeHue u peryupoBaHUe HANPSIKEHUS.

6. HMccnenoBanue 3aBUCHMOCTH CWJIBl TOKa, HUAYLIETO YEpe3 PE3UCTOP, OT
COINPOTHUBIICHUSI PE3UCTOPA U HANIPSIKEHUSI HA PE3UCTOPE.

7. OnbITHI, JEMOHCTPUPYIOUIUE 3aBUCUMOCTH JJEKTPUYECKOTO COMPOTHUBIICHUS
MPOBOJHUKA OT €ro JJIMHBI, IJIOIIaAU MTOMEPEUYHOr0 CEUCHUS U MaTepuarna.

8. IlpoBepka mpaBWiia CIOXKEHUS HANPSHKEHUH TPU  MOCJIEI0BATEIbHOM
COEJIMHEHUU JIByX PE3UCTOPOB.

9. IlpoBepka mnpaBuna g CUJIbl TOKAa IMpPU NApPAJUIEIbHOM COEIUHEHUU
PE3UCTOPOB.

10. Omnpesenienre paboThl TEKTPUIECKOTO TOKA, UAYIIETO Yepe3 PEe3UCTOP.

11. OnpeneneHne MOIHOCTH 3JEKTPUYECKOT0 TOKA, BBIAEISEMON Ha PE3UCTOPE.

12. UccnenoBanne 3aBUCHUMOCTH CHJIBI TOKa, HIYIIETO Yepe3 JaMIIOYKy, OT
HaIPSKEHUS Ha HEH.

13. Onpenenenne KIIJI narpesarens.

14. UccnenoBanre MarHUTHOTO B3aUMOJEHUCTBUS MOCTOSIHHBIX MAarHUTOB.

15. I3yyeHne MarHUTHOTO MOJSi TIOCTOSTHHBIX MAarHUTOB MPH UX OOBEIMHEHUU U
pa3lielICHHH.

16. MccnenoBanue neMCTBUS JIEKTPUUECKOIO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnbITHI, TEMOHCTPUPYIOIIKNE 3aBUCUMOCTh CHUJIbI B3aUMOJICUCTBUSL KAaTYIIKH C
TOKOM W MAarHMUTa OT CUJIbI TOKA U HAIIPaBJICHHS TOKA B KaTYIIKE.

18. M3yueHne AercTBUS MAarHUTHOTO TIOJISI HA MIPOBOJIHUK C TOKOM.

19. KoHcTpynpoBanue u u3y4deHue padoThl JJICKTPOABUTATEIIS.

20. U3mepenune KIIJl anexTpoaBuratenbHON yCTAaHOBKHU.

21. OOBITBl [0  HWCCIEIOBAHHUIO  SBJICHUS  DJIEKTPOMAarHUTHOW  HMHAYKIUU:
VCCIICIOBAaHNE N3MEHEHNM 3HAYEHUS U HAIIPABJICHUSI MHIYKIIMOHHOT'O TOKA.

9 KUIIACC

Pasznen 8. Mexannueckue siBJIeHHA.
Mexanudeckoe  aBWKeHHEe. MarepuanbHas  Todka. (Cucrema  oTcyéra.
OTHOCUTENBHOCTh  MEXaHMYECKOrO0  JBIXKEHUS. PaBHOMEpHOE  NPAMOJIMHENHOE



newkeHne. HepaBHOMepHoe mpsMoiauHEWHOe nBMKeHHE. CpenHsss W MIHOBEHHAs
CKOpOCTH TeJIa IIPU HEPABHOMEPHOM JIBMIKECHUU.

Yckopenue. PaBHoyckopeHHOE MpsMOIMHENHOe JBHKeHrne. CBOOOJHOE MaJIeHuE.
Omnbitel ["anunes.

PaBHOMepHOE JBUXKEHME MO OKpyxkHOCTH. Ilepron u wyactora oOpaiieHus.
JluneriHas u yrioBas CKOpocTH. LIEHTpOCTpEMUTENBHOE YCKOPEHHUE.

IlepBriit 3akoH HreroTona. Bropoit 3akoH Herotona. Tperuit 3akoH Hrerortona.
[TpuHIMII CyNepno3uLUU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHUs: CWJIa TPEHHUSI CKOJIbKEHHUS, Cuia
TPEHUS MOKOs, IPYyTUe BUIbI TPECHHUS.

Cuna TSXKECTH U 3aKOH BCEMUPHOTO TATOTEHHUA. Y CKOpEHUE CBOOOTHOTO MaJICHUSI.
JIBrxenue miaHeT Bokpyr ComnHua. IlepBas kocmuueckass ckopocTb. HeBecomocTs u
IIeperpys3KHu.

PaBHoBecue MarepuanbHOM TOukH. AOcomoTHO TBEpPAOE Teno. PaBHOBecue
TBEPAOTO TENA C 3aKPEIUVIEHHON OChIO BpaleHus. MOMEHT cuibl. LIeHTp TsxecTH.

Nmnynec Ttena. M3MeHenwe wummynbca. MMnynbc cuiibl. 3aKOH COXpaHEHUS
uMITyJibca. PeakTuBHOE JBUKEHHUE.

Mexanundeckasi pabota ¥ MOUIHOCTb. PaboTa cuil TsSKeCTH, yNpyrocTd, TPEHUS.
Cs3p osHepru W pabotel. [loTeHiManbHash »dHEprus Tela, TMOAHATOTO HaJ
IIOBEPXHOCTHIO 3eMJIM. [loTeHuManbHass >HEpPrus cxkarou npykuHbel. KuHeTnueckas
sHeprus. TeopemMa O KHHETHYECKONM HHEPruU. 3aKOH COXPAHEHUS MEXaHUYECKOU
JHEPIUHU.

Jemoncmpayuu.
1. HaOmronenne MEXaHMYECKOTO JBIDKCHHS Tela OTHOCHUTEIBHO pa3HBIX Tell
OTCYETA.

2. CpaBHEeHME TMyTeM W TPACKTOPUM JBHKEHUSI OJHOIO W TOrO K€ Teja
OTHOCHUTEJIBHO Pa3HbIX TEJ OTCUETA.

N3Mepenune CKOpoCTH U YCKOPEHUS MPSIMOITMHEUHOTO JIBUKEHHS.
HccnenoBanre npu3HaKOB PAaBHOYCKOPEHHOTO JBHKCHUS.

HaGmronenne nBr>xeHHs Teia o OKPY>KHOCTH.

HaGmronenne MeXaHWYeCKUX SBJICHUH, MPOUCXOASIIMX B CHUCTEME OTCUYETA
«Tenexka» npu €€ paBHOMEPHOM MU YCKOPEHHOM JIBUKEHHH OTHOCUTEIIBHO
KaOuHeTa (QU3HKH.

7. 3aBUCUMOCTb YCKOPEHHSI TeJia OT MACChl TeJla U JEUCTBYIONICH HA HETO CHJIBI.

8. HaOmromenue paBeHCTBA CHIT TPU B3aUMOJICHCTBUH TEIL.

9. M3meHeHue Beca Tesia PU YCKOPEHHOM JIBH)KCHUMU.

10. [lepenaya nmnyibca npu B3aMMOAEHUCTBUAU TE.

11. [IpeoOpazoBanus 3HEPTUM MPU B3aUMOICHCTBUU TEI.

12. CoxpaHEeHHE UMITYJIbCA TPU HEYIIPYTOM B3aUMOJIECHCTBUMN.
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13.
14.
15.
16.

CoxpaHeHue UMITyJIbCa IIPU a0COIIOTHO YIIPYTrOM B3aUMOJEHCTBUU.
Habnronenne peakTUBHOTO IBH>KEHHUS.

CoxpaHeHre MEXaHUYECKOM 3HEPIUH NPy CBOOOTHOM NaJACHHUH.

CoxpaHeHne MEXaHW4YeCKOW JHEPTHM IIPU JBMXKECHUM TeJla NOJ JACHCTBHEM
OPYKHUHBIL.

Jlabopamopnuie padomot u onvimot.

1.

10.

11.

KonctpyupoBanue TtpakTta [ pa3roHa M JalbHEHIIEr0 pPaBHOMEPHOIO
JBHO>KEHUS IIAPUKA WIIN TEIEKKH.

OnpeneneHue cpeaHel CKOPOCTH CKOJIBKEHUS OpycKa WU JBUKEHUS IIapuKa
10 HAKJIOHHOM IJIOCKOCTH.

OmnpeneneHue YCKOpeHUs Tejda MpPU PABHOYCKOPEHHOM JBMKEHUU TIO
HaAKJIOHHOM MJIOCKOCTH.

UccnenoBanne 3aBUCUMOCTH TYTH OT BPEMEHU IIPU PABHOYCKOPEHHOM
NBIDKCHUH 0€3 HayaJIbHON CKOPOCTH.

[TpoBepka rUMoOTE3bl: €CIM NMPU PABHOYCKOPEHHOM JBIKCHHM 0€3 HaudaabHOUN
CKOPOCTU TYTU OTHOCATCS KaK Psifi HEYETHBIX YHUCEN, TO COOTBETCTBYIOILIUE
MIPOMEKYTKH BPEMEHU OJIUHAKOBBI.

HccnenoBanne 3aBUCUMOCTH CUJIBI TPEHUSI CKOIBKEHUSI OT CUJIBI HOPMaJIbHOTO
JIaBJICHUS.

Omnpenenenue kodphUIMEHTa TPEHUS CKOJTbXKEHUS.

Onpenenenue )KECTKOCTU NPY>KUHBI.

Omnpenenenue pabOTHl CHIBI TPEHHUS TPH PABHOMEPHOM JBIKCHHMH TeJla II0
TOPU30HTAILHOMN MTOBEPXHOCTH.

Omnpenenenue paboThl CHUJIBI YIIPYTOCTH MPH MOIBEME TPy3a C UCIIOJIH30BAHHEM
HEIOABIKHOI'O U ITOJBMIKHOI'O OJIOKOB.

N3ydeHune 3akoHa COXpaHEHUs YHEPTUU.

Pa3zgen 9. Mexannueckue KoJ1e0aHuA ¥ BOJHBI.

Konebarensnoe nBmwkenne. OCHOBHBIE XapaKTEPUCTHUKU KOJICOAHW: TMEpPUOI,
4acToTa, aMIUIATyJda. MaremaThdecKkuii W NpPYKUHHBIA MaATHUKU. [IpeBpamieHue
SHEPTUU TIPH KOJIEOATEITHHOM JIBUYKEHUU.

3aryxaromue koneOanus. BeiHykneHHble koneOanus. Pesonanc. MexaHndeckue
BOJIHBI. CBOMCTBa MexaHMYECKHX BOJIH. [Ipo/ionbHbIE W momnepeudHble BOJIHBL. J[nuHa
BOJIHBI M CKOpPOCTh €€ pacnpoCTpaHeHUs. MexaHndeckrne BOJIHBI B TBEPAOM TeEIIE,
CECMUYECKUE BOJIHBL.

3Byk. I'poMkocTh 3Byka u BbicoTa ToHa. Otpaxenue 3Byka. HHbpasByk u
YIBTPa3BYK.

JHemoncmpayuu.

1.

HaGOmronenue xonebaHuii Te1 [OA JEHCTBUEM CHJIBI TSOKECTH W CHIIBI
YIIPYTOCTH.



HabGmronenue konebanuii rpy3a Ha HUTU U Ha TPYKHUHE.
Habmronenme BIHYKIEHHBIX KOJICOaHHUH U pe30HaHCa.
PacnipocTpanenue npoaoabHBIX U MOTIEPEYHBIX BOJIH (Ha MOJIEIIN).
Habmonenne 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
AKYCTUYECKHI pE30HAHC.
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Jlabopamopnule padomot u onvimot.
1. OmpeneneHue 4acTOThI M MEpHo/ia KojieOaHU MaTEMaTUYeCKOrO MasiTHUKA.
2. OmnpenenieHre 4acTOThHI U IEpHO/Ia KOJIeOaHUN TPY>KMHHOTO MasSTHHUKA.
3. HccnenoBanue 3aBUCUMOCTH TMEpHO/ia KoJIeOaHUM MOJIBEIIEHHOTO K HUTH Tpy3a
OT JIUTMHBI HUTH.

4. WccnenoBaHue 3aBUCHUMOCTH TEpHOJIa KOJICOAHHUM MPYKUHHOT'O MasiTHUKA OT
MaccChl Ipy3a.

5. IlpoBepka HE3aBUCUMOCTH Teproa KojeOaHul rpy3a, MOABEIIEHHOTO K HUTH,
OT MaccChl rpysa.

6. ONBITBI, TEMOHCTPUPYIOLINE 3aBUCHUMOCTh TepuoAa KoJeOaHUW MNPy KUHHOTO
MasTHUKa OT MacChl Tpy3a U KECTKOCTHU MPY>KUHBI.

7. V3MmepeHne yCcKOpeHUs: CBOOOIHOTO TaIeHHUS.

Paszpnen 10. Di1eKTPOMArHUTHOE 10JI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTPOMAarHUTHOE ToJie. DIIEKTPOMAarHUTHbBIE BOJIHBI. CaoiicTBa
ANEKTpOMarHuTHbIX BoOJH. Illkanma 53ieKTpoMarHUTHBIX BOJH. Mcnonbs3oBaHue
AIEKTPOMArHUTHBIX BOJIH JIJIs COTOBOM CBSA3U.

DnekTpoMarHuTHas npupoja ceeta. CKopocTs cBeTa. BoiHOBBIE CBOMCTBA CBETA.

Jemoncmpayuu.

1. CBolCTBa 3JIEKTPOMATrHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie pabomot u onvimot.

1. M3yyeHue CBOWCTB OJJIEKTPOMArHUTHBIX BOJH C TOMOIIBI0O MOOHMIEHOTO

TenedoHa.

Pa3jnen 11. CBeToBbBIE IBJICHUS.

JlyueBass monenp cera. Mcrounuku cBera. [IpamMonMHENHOE pacrpoCTpaHECHUE
ceera. 3atmenus Connua u Jlynsl. Otpaxenue cBera. Ilnockoe 3epkano. 3akoH
OTpa)KE€HHUsI CBETA.

[Ipenomiienune cBeta. 3akoH npenomieHus ceeta. [lodHOe BHYTpeHHEE OTpaKeHue
cBera. Mcnonb30BaHue MOJTHOTO BHYTPEHHETO OTPAXKEHUS B ONITUYECKUX CBETOBOJAX.

JIunza. Xon nyueid B nuH3e. Ontuueckas cucrema (oroanmnapara, MUKPOCKOIA U
Teneckorna. ['na3 kak ontuyeckas cucteMa. bin3zopykocTs U JaibHO30PKOCTb.

Pasznoxenne 6enoro ceera B criekTp. OnbiTel HetoToHA. CroskeHUe CreKTpaaIbHbIX
uBeTOB. /ucnepcus ceera.

Jemoncmpayuu.
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[IpsAMonHEHHOE pacpOCTpaHEHUE CBETA.

OtpaxkeHue cBera.

[Tony4yenue n3o0paxeHnil B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaiax.
IIpenomnenue caera.

OnrTryeckuil CBETOBO/I.

Xon myueit B cobuparolei JuH3e.

XO0J Iy4er B pacCeUBarOLIEH JIUH3E.

[Tonyyenue nzo0paxeHnit ¢ TOMOUIBIO JUH3.

[Tpunun peiictBus ¢oToarnmnapata, MUKPOCKONA U TEJIECKOIA.

10. Mopenp riasa.
11. Pa3noxxenue 6eoro cBeTa B CIEKTP.

12. [lonmyyenue Oenoro cBeTa Npu CI0KEHUH CBETA PA3HbBIX IIBETOB.
Jlabopamopnuie padomot u onvimot.

1.

HccrnenoBanre 3aBHCHUMOCTH yria OTPAXXCHHsI CBETOBOI'O Jyd4a OT yIJia
najCHUsI.

W3ydeHne XxapakTepUCTUK H300paKEHUS TIPEeIMETa B INIOCKOM 3€pKajie.
HccrnenoBanre 3aBUCHMOCTH YIJIa TPETOMIICHHS CBETOBOTO Jyda OT Yria
NaJICHUS HA TPAHUIIE «BO3TYX—CTEKIION.

[Tomyuenue n300pakeHUH C TIOMOIIBIO COOMPAIOIIEH JTNH3HI.

Omnpenenenrne (GOKYCHOTO pACCTOSHUS W ONTHYECKOW CHIIBI COOMparomeit
JIMH3HL.

OTBITHI IO Pa3TIOKEHUIO OEIIOTO CBETA B CIIEKTP.

OnpITBI 1O BOCHPHUATHIO IIBETa IPEAMETOB TpPH WX HAOIIOJICHUHM Yepe3
IIBETOBBIC (DHIIBTPHI.

Pa3ges 12. KpanToBble IBJICHNA.

Onwitel  Pesepdopna w mmanerapnas mojenb atoma. Mojgens atoma bopa.
Hcnyckanue u nornoiieHne ceeta atomoM. KBaHThI. JIMHEHYaThIE CIEKTPHI.

PannoaktuBHOCTE. AJb(ha-, 6eTa- u ramma-uznydenus. CTpoeHHe aTOMHOTO sIpa.
Hyxnonnast mogenb atomuoro sapa. M3oronsl. PaguoaktuBHbie npeBpamieHus. [lepuon
MoJypacnaja aTOMHBIX SIAED.

SAnepHbie peakuuu. 3aKOHBI COXPAHEHUs 3apsSJ0BOIO U MAacCOBOTO YHUCEI.
DHeprus CBsi3M aTOMHBIX sijiep. CBsi3b Macchl U 3Hepruu. Peakunu cuHTE3a U JIEIECHUS
anep. Ucrounuku sueprun ColiHIIa U 3BE3].

SAnepHas oHepretuka. JleMCTBHS paAMOAKTUBHBIX M3JIIYYCHHH Ha KUBbIC
OpraHu3MBl.
JHemoncmpayuu.

1.
2.
3.

CrekTpbl U3TyYEHHUS U TTOTJIOICHHUS.
CrekTpbl pa3IMIHBIX Ta30B.
CrnekTp Bomopoa.



4. HaOmonenue TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTunka HOHU3UPYIOUIUX U3ITYUEHUH.

6. Perucrtpanus nznydeHus NpupoJIHbIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamophuie padomot u onvimot.

1. HaGmroneHue CIIOMIHBIX U TUHEHYATHIX CIEKTPOB U3TyUYEHUSI.

2. HccnenoBanue TpekoB: M3MEPEHHE SHEPIrUM YACTULBI MO TOPMO3HOMY ITyTH

(mo ororpadusim).

3. M3mepenue pagnoakTUBHOTO (poHa.

IHoBTOpHUTEIBLHO-00001IAO M MOXYJIb.

[ToBTOpUTENHEHO--0000IIAIONINI MOJYJIb MpEJHA3HAYEH /JI1 CUCTEMaTU3alUh U
000011IeHHs] TTPEIMETHOTO COAEPKAaHUS U OMbITA NEATEIbHOCTH, MPUOOPETEHHOTO MpPHU
U3y4eHHH BCero Kypca (U3MKHA, a Takke [ TMOJArOTOBKM K OCHOBHOMY
rOCYJapCTBEHHOMY OJK3aMeHy Mo (u3uke sl OOydYarolIuXxcsi, BBIOPABIIUX ATOT
y4eOHBIN mpeaMer.

[Ipy w3y4eHUM JAHHOTO MOAYJS PEATU3YIOTCI M CUCTEMATU3UPYIOTCS BUIBI
JESTENbHOCTH, HAa OCHOBE KOTOPBIX OOECIEYMBAETCS JOCTHUKEHHE TMPEAMETHBIX H
MeTanpeIMEeTHBIX TUTAHUPYEMBIX PE3yNIbTATOB oOy4eHus, dbopmupyeTtcs
€CTECTBEHHOHAy4YHasi TPaMOTHOCTb: OCBOEHHE HAyYHBIX METOJOB HCCIEAOBAHUS
SBJICHUN TIPUPOJIBI U TEXHUKH, OBJIAJICHUE YMEHUSIMHU OOBSICHATH (PU3nUecKue sIBICHHUS,
OPUMEHAS TOJYyYEHHBbIE 3HAHHWA, pelaTh 3a/Jadyd, B TOM YHCIE KA4YECTBEHHBIE U
AKCHEPUMEHTAJIbHBIE.

[IpyHUMNIMANBHO AESATEIBHOCTHBIN XapakTep OAHHOIO pasjena peaau3yercs 3a
C4€T TOTO, YTO OOYYAOIIHECs BBIMOIHIIOT 3a/1aHMs, B KOTOPBIX UM IIpejiaraeTcs:

Ha OCHOBE IMOJYYEHHBIX 3HAHHUM pacro3HaBaTh U HAYYHO OOBSACHATH (PU3NUYECKUE
SIBJICHUS B OKPY’KarOIIEW IPUPOIE U TOBCETHEBHOM KU3HU;

UCIIOJIb30BaTh HAYYHBIE METOJABl HUCCIENOBaHUA (PU3NYECKUX SIBICHUU, B TOM
YHUCII€ AJI1 MPOBEPKH THIOTE3 U MOJIYYEHUS TEOPETUYECKUX BBIBOJIOB;

OOBSICHATH HaydHbIE OCHOBBI HambOOJe€e BaXKHBIX JOCTHIKEHHH COBPEMEHHBIX
TEXHOJOTU, HalmpUMeEp, NPAKTUYECKOrO HCIOJIB30BAHMS PA3JIMYHBIX HCTOYHHKOB
SHEPIrUM HAa OCHOBE 3aKOHA NPEBPALLECHHS U COXPAHEHHS BCEX HM3BECTHBIX BUIOB
SHEPrUu.



IINIAHUPYEMBIE PE3YJbBTATBI OCBOEHUA IIPOI'PAMMBI 11O
POU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHMUSA

N3yyenue ¢u3nKu Ha ypoBHE OCHOBHOrO OOIIEro oOpa3oBaHHWs HAIPaBIEHO Ha
JIOCTH)KCHHE JIMYHOCTHBIX, METallpPEeIMETHBIX M TMPEAMETHBIX 00pa30BaTEIbHBIX
PE3yJIbTATOB.

B pesynbrare usydyeHuss pu3MKu Ha ypOBHE OCHOBHOT'O OOIIEro OOpa3oBaHUS y
oOyyaroierocst 0ynyT chOpMUPOBaHbI CIAEAYIONINE JUYHOCTHBIC PE3YIbTAThI B YaCTH:

e 1) MaTPMOTHYECKOr0 BOCIIMTAHUS:

e — TIPOSIBIICHHE HHTEpPeca K HCTOPUM M COBPEMEHHOMY COCTOSIHUIO POCCHUHCKOM
(du3nYIeCcKoii HAYKH;

e — IIEHHOCTHOE OTHOIICHHUE K JOCTHKCHHUSIM POCCHICKIX YUEHBIX --PU3UKOB;

e 2) rpa’KIaHCKOr0 U AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

e — TOTOBHOCTb K aKTUBHOMY Y4YacCTHIO B OOCYXJEHHH OOILIECTBEHHO 3HAYMMBIX U
ATUYECKUX MpOOJEeM, CBSI3aHHBIX C NPAKTUYECKUM NPUMEHEHHEM JTOCTH)KCHHM
buzuky;

e — OCO3HAaHHWE BAXHOCTH MOPAIbHO--DTUYECKUX MPUHIUIIOB B JESITEIbHOCTH
Y4E€HOTI0;

e 3)3CTeTHYECKOr0 BOCIIMTAHUS:

e — BOCHPUATHE OSCTETUYECKUX KaueCcTB (PU3MUECKOW HAyKH: €€ TapMOHHUYHOTO
OCTPOEHMSI, CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

e 4) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

e — OCO3HAHME IIEHHOCTH (PM3MUECKOW HAYKU KaK MOIIHOTO WHCTPYMEHTAa MO3HAHUS
MHpPa, OCHOBBI Pa3BUTHUS TEXHOJIOTUI, BAXKHEUIIIEH COCTABIISIFOIIEH KYJIbTYPHI;

e — Dpa3BUTHE HAYYHOM JHOOO3HATEIIBHOCTH, HHTEpEca K MCCIEA0BATENbCKON
NEeATENbHOCTH;

e 5) popMupoBanusi KyJbTYPbI 310POBbSI M IMOLMOHAIBHOT0 0JIATONOJIYYHSI:

e — OCO3HaHWE IIEHHOCTH Oe3omacHoro oOpa3a KU3HHU B  COBPEMEHHOM
TEXHOJOTUYECKOM MHpPE, BaXHOCTH TPaBWJI OE30MacHOrO TOBEJACHUS Ha
TPAHCTIOPTE, HA JOpPOTax, C DOJICKTPUYECKUM U TEIUIOBBIM OOOpYJIOBaHUEM B
JOMAIIHUX YCIOBUAX;

e — chOpMHUPOBAHHOCTHh HABBIKA PEQIICKCUU, TPU3HAHUE CBOETO IMpaBa Ha OMIUOKY U
TaKOr0 K€ MpaBa y IPyroro 4eaoBeKa;

e 6) TPy10BOI0 BOCIIMTAHMS:

e — QAaKTUMBHOE YyYacTHE€ B PEIICHUM TMPAKTUYECKHX 3ajJady (B paMKaxX CEMbH,
oOpa3oBaTeIbHOW OpTraHM3aIlii, TOpoJa, Kpas) TEXHOJIOTHYECKON W COIUAIBHOU
HaIpaBJIEHHOCTH, TPEOYIOUIMX B TOM YHUCIe U (DU3NYECKUX 3HAHUK;

e — UHTEPEC K MPAKTUYECKOMY U3YUYEHUIO TPOPEeCcCuii, CBA3aHHBIX C (PU3UKOI;

e 7)3K0JOrHYECKOr0 BOCIIUTAHUSA:



— OpUEHTalMs Ha MPUMEHEeHHE (PU3UUECKUX 3HAHMUM JUIsl pelieHus 3a71a4 B 00JacTu

OKPYKAIOIIEN Cpenbl, IUIAHWPOBAHHSA ITOCTYNIKOB M OLEHKHM HX BO3MOXHBIX

ITOCJEACTBUN ISl OKPYKAIOIEH CPE/IbI;

e — OCO3HAaHME TIJ00AJBLHOIO XapaKTepa 3KOJOTHYECKHX MpoOJeM U MyTed Hux
peleHns;

e 8) ajanTanum K M3MEHAIOIMUMCS YCJIOBUAM COIMAJIbHON U NIPUPOAHOM CpeAbI:

e — MOTPEOHOCTH BO B3aMMOJEHCTBUU MPU BBINOJHEHUU HCCIIEOBAHUNA U MPOECKTOB
(u3nuecKoi HapaBIECHHOCTH, OTKPBHITOCTh ONBITY U 3HAHUSAM JPYTHX;

e — IIOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTU YEPE3 MPAKTHUYECKYIO €SI TENBHOCTD;

e — MOTPeOHOCTh B ()OPMUPOBAHUM HOBBIX 3HAHUU, B TOM uucie (HOPMYIHPOBATH
UJIeH, TIOHATHUS, TUTIOTE3bl O PU3NUECKUX 0OBEKTaX U SBJICHUAX;

e — OCO3HAaHME JAEPUIUTOB COOCTBEHHBIX 3HAHUW M KOMIETEHTHOCTEW B 0OJACTH
buzuky;

e — INIAHUPOBAHHUC CBOCTO PA3BUTHA B HpI/I06p€T€HI/II/I HOBBIX (1)1/131/I"I€CKI/IX 3HaHHI>i;

e — CTPCMIJICHHUC aAHAJIM3WPOBATH W BBIABJIATH B3aMMOCBA3U IMPUPOALI, O6III€CTBa )41
3KOHOMMKH, B TOM YHUCJIC C UCITIOJIB30BAHUECM (1)I/ISI/I‘IGCKI/IX 3HaHPII>i;

e — OICHKA CBOUX ﬂeﬁCTBHﬁ C y‘IéTOM BJIMAHUA HA OKPYKAOIIYIO CPpEAY, BO3MOKHBIX
rI100aJIbHBIX HOCHGHCTBHﬁ.

METAIPEJMETHBIE PE3YJIBTATBI

B pesynbTate oCBOCHHS MpOrpaMMBbI MO ()U3WKE HA YPOBHE OCHOBHOTO OOIIETO
oOpazoBanuss y oOywawmerocs Oyayr chopMuUpOBaHBI  MeTampeaMeTHbIe
pPe3yJbTaThl, BKJIIOYAIONINE ITO3HABATEIbHBIC YHUBEPCAIbHBIC YYeOHBIC ICHCTBHS,
KOMMYHHUKaTHBHBIC YHHUBEpCATbHBIE yueOHbIC JCHCTBHS, peTyJISTHBHEIC
YHHUBEpCAJIbHbBIC YICOHBIC IEHCTBUS.

Ilo3HaBaTe/ibHBbIE YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS

ba3oBble Jornueckue AecTBUA:

BBISIBIISITh M XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKH OOBEKTOB (SIBJICHUN);
YCTaHaBIMBATh CYIIECTBEHHBIN MPHU3HAK KJIacCU(PUKAIIMU, OCHOBAHUS JIJIsi 0000IICHUS
Y CPaBHEHUS;

BBISIBIISITh 3aKOHOMEPHOCTH W MIPOTHUBOPEUHs B paccMaTpUBaeMbIX (aKkTax, JaHHBIX U
HAOJFOICHUSX, OTHOCSIIUXCS K PU3NIECKUM SIBICHUSIM;

BBISIBIISITh TIPUYMHHO--CIICJICTBEHHBIC CBSI3M MPH W3yYeHUW (U3HUECKHUX SIBICHUU U
MPOLIECCOB, [IeNIaTh BBIBOJBI C HCIOJIb30BAHUEM JACAYKTUBHBIX W HWHAYKTHUBHBIX
YMO3aKIIOUE€HHUM, BBIIBUTATh TUIOTE3bI O B3AUMOCBS3SX (PU3NUYECKUX BEJIUYUUH;



CaMOCTOSITEJIbHO ~ BBIOMpAaTh cmocod penieHus y4yeOHOW (U3MYEeCcKO 3agauu
(cpaBHEHHE HECKOJBKHX BAPUAHTOB pEUICHUS, BBIOOp Hauboyee MNOAXOIALIEIO C
Y4ETOM CaMOCTOSITEILHO BBIJICICHHBIX KPUTEPUEB).

Ba3oBble ucciaenoBaTe/ibCKue 1eiicTBUSA:

WCIIOJIb30BaTh BOMPOCHI KaK UCCIICI0BATEICKUNA HHCTPYMEHT MMO3HAHUS,

MPOBOJUTh IO CAMOCTOSITEBHO COCTABICHHOMY IUIAHY ONBIT, HECJIOXHBIH
(bu3UYeCcKUil SKCIIEPUMEHT, HEOOJIBIIIOE HCClIe0BaHUE (PU3NYECKOTO SIBJICHNUS,
OIICHUBAaTh HAa MPUMEHUMOCTh U JIOCTOBEPHOCTh MHGOPMAIINUIO, TTOJYYCHHYIO B XOJI€
UCCJIeIOBAHUS WU KCIIEPUMEHTA;

CaMOCTOSTEIbHO  (pOpMYyJIIMpPOBaTH O0OOIIEHUS MW  BBIBOJBI MO  peE3yJbTaTam
NPOBEEHHOTO HAOJIIOICHUSI, ONIBITA, UCCIIEAOBAHMS;

IPOrHO3UPOBATH BO3MOXKHOE JlajbHENIIee pa3BUTHE (PU3NUECKUX MPOILIECCOB, a TAKKE
BBIJIBUTATh MPENOIOKEHHS 00 UX PA3BUTUU B HOBBIX YCIIOBHUSX U KOHTEKCTaX.
PabGora ¢ undgopmanmeii:

NPUMEHATh Pa3IMYHbIE METOJbI, HMHCTPYMEHTHI W 3alpoChl MPU TIOMCKE W OTOOpe
uH(OpPMaIIMK W TAHHBIX C YYETOM MPEI0KEHHOW yueOHOH (hU3nUecKoi 3aauu;
aHAJTM3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATHL MHMOOPMAIIMIO PA3TUUHBIX
BUJIOB U (DOPM TMpeICTaBIICHHUS;

CaMOCTOSITEJILHO BBIOMPATh ONTHUMAIbHYIO (PopMy TpencTaBiieHus WHOOpPMAIUU U
WUTIOCTPUPOBATh pellaeMble 3aJa4d HECIOXKHBIMH CXEMaMH, JuarpaMMamu, WHOM
rpaduKoi U X KOMOMHAITUSIMH.

KommyHuKkaTHBHBIE YHUBepcaJibHbIe YUyeOHble 1eiCTBUA:

B X0Ji¢ OOCYXJCHHUS y4eOHOro Marepualia, pe3yJbTaToB J1Ia0OpaTOpPHBIX padoOT U
IPOEKTOB 3aJ1aBaTh BOMPOCHI M0 CYIIECTBY 00OCYX IaeMOM TEMbI U BBICKA3bIBATh UJICH,
HAIlCJICHHBIC Ha PEIICHUE 3a/1a4u U ToJIIep)KaHre O1aro)kenaTeaIbHOCTH OOIIEeHNUS;
COMOCTAaBJSATh CBOU CYXKICHHUS C CYXICHUSIMU JPYTMX YYaCTHUKOB JHAJNIOTra,
O0OHapy’KHUBATh PA3IMYUE U CXOACTBO MO3UIIHIA;

BBIPA)KaTh CBOIO TOUKY 3PEHHS B YCTHBIX U MUCHbMEHHBIX TEKCTaX;

nyOMUYHO  TPEJCTaBISATH  PE3yJAbTaThl  BHINOJHEHHOTO  (PU3UYECKOTO  OIbITa
(3KCIIepUMeHTa, UCCIEA0BaHUs, IPOEKTA);

MOHUMATh W HCIOJIH30BaTh MPEUMYIIECTBA KOMAHIHON W WHIWBUIYAIbHOW PaOOTHI
MIPY pElICHUU KOHKPETHOW (PU3NUECKON TPOOIIEMBI;

MPUHUMATh 1IN COBMECTHOW JEATEIbHOCTH, OPTaHW30BBIBATH JCUCTBHUS MO €&
JOCTIKEHUIO: PACTIPENIEATh POIU, 00CYKIaTh MPOIECCH U PE3yIbTaThl COBMECTHOU
paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JIHOJICH;

BBITIOJTHATH CBOIO YacTh pPa0OThI, JOCTUTAs KAadyeCTBEHHOTO DPE3yJIbTaTa MO CBOEMY
HAIPaBJICHUIO U KOOPAUHUPYS CBOU JEHCTBUSA C IPYTUMH YICHAMU KOMaH/IbI,
OIICHWBATh KAadeCTBO CBOETO BKJIaga B OOmMMUNA TPOAYKT TIO KPUTEPHSIM,
CaMOCTOSATEIHFHO COPMYIMPOBAHHBIM yUYACTHUKAMH B3aUMOJICHCTBUS.



PeryiasiTuBHbIC YHHUBEpPCAJIbHbIC Y4eOHbIC ACHCTBHUS

Camoopranusanus:

BBISIBJISITH MPOOJIEMBI B )KU3HEHHBIX U YUYEOHBIX CUTYALUSIX, TPEOYIOMIMX JIJISl PEIICHUS
($u3nUeCKUX 3HAHUIA;

OPUEHTUPOBATBHCS B PA3IUYHBIX IMOAXOAAX NPUHATUS pelIeHUN (MHIMBUIYAJIBHOE,
MPUHATHE PELIECHUs B TPYIIE, IPUHITHE PEIICHUN TPYHIOoN);

CaMOCTOSITEJIbHO COCTAaBJISATh QJITOPUTM pPEIICHHUS (PU3NYECKOM 3aJayd WM IUIaHa
UCCJIEIOBaHUSA C Y4YETOM HMEIOIIUXCS PECYpCcOB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMeHTHpOBAaTh MpejiaraeMble BapUaHThl PEIICHHUI;

JieNaTh BBIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPOJ/Ib, IMOLMOHAIbHBII HHTEJJIEKT:

JaBaTh aJIeKBATHYIO OLIEHKY CUTYAIlMH U MpeJyiarath riaH e€ U3MEHEHUs;

OOBSCHATh TPUYUHBI JTOCTHKEHHUS (HETOCTHUKEHUSI) PE3yNbTaTOB JEATEIbHOCTH,
JIaBaTh OLIEHKY NMPUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTUBBI B JESITEILHOCTH (B TOM UYHMCJIE B XOJI BHIMOJHEHUS! (PU3HUECKOTO
UCCJICIOBAHUS WM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOSATENIBCTB, W3MEHUBIIMXCS
CUTYallUii, YCTAHOBJIEHHBIX OMIMOOK, BOSHUKIIUX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE PE3YJIbTATA LIEJIA U YCIOBUSM,;

CTaBUTh c€Osl Ha MECTO JIPYrOro 4ejaoBeKa B XOJ€ CIopa WU JTUCKYCCUM Ha HAy4HYIO
TEMY, IOHUMAaTb MOTUBBI, HAMEPEHUS U JIOTUKY APYTOro;

IpU3HAaBaTh CBOE MpPaBO HAa OIIMOKY MpU pELIEHUH (QU3NYECKUX 3aJady WIH B
YTBEPKJICHUSAX Ha HAyYHbIE TEMBI U TAKOE K€ IIPaBO APYTOro.

INPEAMETHBIE PE3YJIBTATBI

K xoniy obydyenuss B 7 kJjacce MpeAMETHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMMUXCS YMCHUM:
UCIIOJIb30BaTh TOHATHUS: (PU3WYECKUEe ¢ XUMHYECKHE SIBIICHUS, HaOJIIOJCHUE,
AKCIIEPUMEHT, MOJIeNb, THIOTE3a, €IUHUIIBI (U3UYECKUX BEITUYWH, aTOM, MOJIEKYJa,
arperaTHble COCTOSIHHsSI BemiecTBa (TBEpIOE, KHUAKOE, ra3000pa3HOEe), MEXaHHUECKOe
IBWKEHHE  (paBHOMEpPHOE, HEpPaBHOMEpPHOE, MPSIMOJIMHENHHOE),  TPaeKTOpus,
paBHOJACHUCTBYIOIMAs cuia, Aedopmanus (ymnpyras, IUIaCTUYecKas), HEBECOMOCTb,
COOOIIAIOIINECS COCYIbL;
pasznu4arth siBneHus (qudysus, TEIoBOe NBIKEHNUE YaCTHUIl BEIIECTBA, PABHOMEPHOE
JNBH)KEHUE, HEPABHOMEPHOE JIBUKCHHE, WHEPLMS, B3aUMOJCHCTBHE TEJ, PABHOBECHE
TBEPABIX TEI C 3aKPEIUIEHHOW OCBhIO BpalleHUs, Nepeaya AaBICHUS TBEPIBIMU
TeJIaMH, KUJIKOCTSIMU U ra3zamu, aTMOoc(hepHOe J1aBlieHHe, MIaBaHUE TeJl, TPEeBpaIleHUS
MEXaHWYECKOW HHEpPruM) MO OMUCAHUI0 UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE
OMBITOB, IEMOHCTPUPYIOUIUX AaHHOE (PU3UYECKOE SABJICHUE;



pacno3HaBaTh NPOSBICHUE U3YUYECHHBIX (PU3UUECKUX SBJICHUN B OKPYKAIOIIEM MUDE, B
TOM uucie (U3NYECKHE SBJICHUS B MPUPOAE: MPUMEPHI JABMXKEHUS C Pa3IUYHBIMU
CKOpPOCTAMHU B >KMBOM M HEXHMBOM IIPUPOLEC, NECUCTBUE CWIIBI TPEHUsS B NPUPOAEC U
TEXHHUKE, BIUSHUE aTMOC(HEPHOro [aBJICHHS HA KUBOW OPraHu3M, IIaBaHUE PbIO,
pbhIYard B Telie YeJ0BEKa, IPHU 3TOM IEPEBOJIUTHh MPAKTUYECKYIO 3a7a4y B Y4eOHYIO,
BBIJICJISITh CYIIIECTBEHHBIC CBOMCTRA (TPU3HAKU) (DU3NYECKUX SIBJICHUN;

OMKCHIBATh U3YUYCHHBIE CBOMCTBA T€N U (U3NUYECKHUE SBJICHUS, UCIOIb3Ysl (PU3HUECKHE
BEUYMHBI (Macca, 00BEM, IUIOTHOCTh BEIIECTBA, BPEMsl, IyTh, CKOPOCTb, CPEIHSS
CKOpPOCTb, CHJIa YIPYTrOCTH, CHJIa TSDKECTH, BEC Tela, CUjla TPEHUsA, JaBJICHUE
(TBEpIOro Tena, KUAKOCTH, Ta3a), BBITAJKHUBAIOUIAs CHJIA, MeXaHU4Yeckas paloTa,
MOIIIHOCTh, IUIEYO CHJIbI, MOMEHT CHJIbl, KO3(Q(HUIMEHT TOJIE3HOr0 JEeUCTBUS
MEXaHM3MOB, KMHETUYECKass M MOTEHLUAIbHAsl SHEPrus), MpU ONMUCAaHUU MPABUIBHO
TPAKTOBAaTh (U3UUYECKUI CMBICI UCIIOJIb3YEMbIX BEJIMUYMH, UX 0003HAYEHUS U €UHUIIBI
(¢u3nUecKuX BEIWYUH, HAXOAUTh (OPMYJIBI, CBS3BIBAIONIME JIAHHYIO (PU3NYECKYIO
BEJIMYUHY C JPYTUMU BEJIMYMHAMH, CTPOUTHh TpauKd HM3YYEHHBIX 3aBUCHUMOCTEH
(bU3UYECKUX BEITUYNH;

XapaKTepu30BaTh CBOMCTBA TeJ, (U3UUYECKUE SBICHHUS U IMPOIIECCHI, HCIOJIb3Ys
IpaBWIa CIOXEHUS CUi (BIOJb OJAHOM mpsiMoi), 3akoH ['yka, 3akoH Ilackaisi, 3aKoH
Apxumena, MpaBUIIO paBHOBecHsl pblyara (0J0Ka), «30JI0TOE€ TMPABHIIO» MEXAHHKH,
3aKOH COXpPAHEHMS MEXAHUYECKOW OHHEpPruu, IMpU OTOM [aBaThb CIOBECHYIO
(bopMyNIHPOBKY 3aKOHA M 3aITUCHIBATH €I0 MATEMATUYECKOE BHIPAKECHUE;

OOBSCHATHh (DU3MUYECKUE SIBJICHUS, MPOLIECChl U CBOMCTBA TeJ, B TOM 4YHUCJIE U B
KOHTEKCTE CUTyalluil MPAKTUKO-OPUEHTUPOBAHHOIO XApAKTEpa: BBIABIATH MPUYUHHO-
-CIIEJICTBEHHBIE CBS3M, CTPOUTH OOBSICHEHUE W3 |—2 JOTMYECKUX IIaroB ¢ OMOpPOM Ha
1-2 wu3ydeHHBIX CBOMCTBAa (PU3MUECKUX SBJICHUH, (PU3MYECKUX 3aKOHA WIIH
3aKOHOMEPHOCTH;

pemiatb pacu€THhIC 3a7a4dl B 1—-2 JACHCTBUS, HCHONB3YS 3aKOHBI U (HOPMYIIBI,
CBs3BIBAIONINE (DU3MYECKUE BEIWYMHBI: HA OCHOBE aHalIM3a YCJIOBHS 3aJlauu
3aMMChIBaTh KPATKOE YCJIOBHE, MOACTABIATH (PU3MYECKHUE BEIMYMHBI B (POPMYIBI H
MPOBOJIUTh PACUETHI, HAXOAWTh CIPABOYHBIE JaHHbIE, HEOOXOIHUMBIEC [JIsi PEIICHUS
3ajJia4, OIIEHUBATh PEATHUCTUYHOCTD OTYYCHHOU (PHU3NYECKOI BETHMUNHBI;
pacmo3HaBaTh NPOOJIEMBI, KOTOPHIE MOYKHO PEIIUTh TPH TMOMOIIU (PU3HMUECKUX
METOZ0OB, B ONMCAaHWM HCCIEHOBAaHUA BBIACITh IPOBEPAEMOE IPEAIOJIOKEHUE
(rumore3y), pa3iauyaTh W MHTEPHPETUPOBATH IOJYUYECHHBIA pE3yibTaT, HAaXOAUTh
OIIMOKH B XOJI€ OMBITA, JIEIATh BHIBOJBI IT0 €r0 PE3yJIbTaTaM;

MIPOBOJIUTH OTBITHI TIO HAOTIOAEHUIO (PU3MUECKUX SBICHUA WIN (DU3UIECKUX CBOMCTB
Ten: (opmMyIHMpoBaTh MPOBEPSEMBIE MPEANOJN0XKEHHS, COOMpPaTh YCTaHOBKY U3
MPEIOKEHHOT0 000PY/I0BaHMUs, 3aMUCHIBATh X0/ ONBITa U (POPMYJIUPOBATH BHIBOJIBL;



BBITIOJIHATH MPSMbIE U3MEPEHUSI PACCTOSIHUSI, BPDEMEHH, MAacChl Tena, 00bEéMa, CUIIb U
TEMIIEpaTyphbl C MCIOJIb30BAHUEM AHAJIOTOBBIX U HHU(PPOBBIX MPUOOPOB, 3aMHUCHIBATH
MOKa3aHus MpUOOPOB ¢ yUETOM 3aJaHHON a0COIIOTHON MOTPENTHOCTH U3MEPEHUN;
MIPOBOJIUTH HMCCJICIOBAHUE 3aBUCUMOCTU OJHOM (PU3UUECKON BEIMYMHBI OT JIPYTrOU C
WCIIOIb30BaHUEM MPSIMBIX U3MEPEHUH (3aBUCUMOCTH MyTH PAaBHOMEPHO JABUKYIIETOCS
Tela OT BPEMEHM JBHXKEHUA Teja, CUIIbl TPEHUS CKOJILKEHHUS OT Beca Teja, KauecTBa
00pabOTKU TIOBEPXHOCTEH TEJI W HE3aBUCUMOCTU CHWJIBI TPEHUS OT IUIOHIadu
CONIPUKOCHOBEHMS TEJ, CUJIbl YIPYTOCTH OT YAJIMHEHHS NPY>KUHBI, BBITAJIKUBAIOLICH
CUIbl OT 00BbEMa MOTrpYXKEHHOW dYacTU Tela U OT IUIOTHOCTH >KUAKOCTH, €€
HE3aBUCUMOCTH OT IUJIOTHOCTH Te€Ja, OT TIJIyOWHBI, HA KOTOPYH TMOTPY>KEHO TeJO,
yCJIOBUM IJIaBaHUsI TeJ, YCIOBUM paBHOBECHs pbluara U OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAHUM Y4YEOHOTO UCCJIEAOBaHUS, COOUpaTh YCTAHOBKY U  BBHITIOJHSITH
U3MEpPEHUs, CIeAys MPEJIOKEHHOMY IUIaHy, (PUKCUPOBATh PE3yJIbTaThl MOJYYECHHON
3aBUCUMOCTA (DU3WYECKUX BEJIMYUH B BHJE MPEIJIOKEHHBIX TaOMUIl U Tpadukos,
JIeTIaTh BBIBOIbI IO PE3yJIbTaTaM MCCIICI0BAHUS;

IIPOBOJIUTh KOCBEHHBIE WM3MEpPEHHS (PU3MUYECKUX BEJIMYUH (TJIOTHOCTH BEIIECTBA
KUJKOCTH U TBEPAOTO Teja, CHUJIa TPEHUS CKOJBXEHHMS, JaBJICHUE BO3/yXa,
BBITAJIKUBAIOIIAsl CuUJa, JCHUCTBYIOI[asgs Ha TMOTPYyKEHHOE B KUJIKOCTb TEJO,
KO3 (OUIIMEHT TOJE3HOTO JEUCTBHS MPOCTHIX MEXAHU3MOB), CIENys MPEIIOKEHHOM
MHCTPYKIIMH: TIPU BBITIOJIHEHUH U3MEPEHUN COOMPATh SKCIIEPUMEHTAIbHYIO YCTAaHOBKY
Y BBIYHCIISITH 3HAYEHUE UICKOMOW BEJIMYMHBI,

coOoaTh TpaBWIa TEXHHKHA O€30MacHOCTH IMpu paboTe ¢ JabopaTopHBIM
000pyaOBaHUEM;

yKa3blBaTh TMPUHIMIBI JEUCTBUS TPUOOPOB M TEXHUUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, AUHAMOMETP, COOOIIAIONIUECS COCY/IbI, OapOMETp, phlyar, MOABUKHBIA U
HETOJIBIKHBIN OJIOK, HAKIIOHHAS TUIOCKOCTB;

XapaKTepu30BaTh MPUHIIMIBI JACHCTBUS H3YYEHHBIX NTPUOOPOB M TEXHUYECKHUX
YCTPOMCTB C OMOpOW HA HMX OmUcaHud (B TOM 4YHUCJE: MOJALIUIHHKHA, YCTPOWUCTBO
BOJIOIIPOBO/IA, TUAPABINYECKUNA IPECC, MAHOMETP, BBICOTOMEP, IMOPIIHEBOW HACOC,
apeoMeTp), MCTOJb3ysl 3HAHUSA O CBOMCTBaX (DM3MUECKHUX SIBICHUN W HEOOXOIMMBIC
¢dusznyeckue 3aKOHbBI U 3aKOHOMEPHOCTH;

MPUBOIUTH TPUMEPHl (HAXOAUTh WMHPOPMAIMIO O TMPHUMEpPax) MPAKTHIECKOTO
UCIOIb30BaHUsl (DU3NYECKUX 3HAHUI B MOBCEIHEBHOM JKU3HM IJi1 OOECreyYeHus
O0e3omacHOCTH mTpU OOpameHuu ¢ TpudopaMu W TEXHUYECKUMHU YCTPOWCTBAMH,
COXpaHEHHMsI 3J0pOBbS U COOJIOJEHHUS HOPM SKOJOTMYECKOTO TMOBEACHUS B
OKPY’KAIOIIEH CPeaE;

OCYIIECTBIISITh OTOOp WCTOYHHUKOB HWHpopManuu B VHTepHETE B COOTBETCTBUH C
3aJJaHHBIM TTOMCKOBBIM 3aIIPOCOM, HA OCHOBE MMEIOIINUXCA 3HAHUW U MYyTEM CPABHEHUS



Pa3IUYHBIX UCTOYHUKOB BBIACIATH UHPOPMAIUIO, KOTOPasl SABJISIETCSI MPOTUBOPEUUBOM
WJTU MOXKET OBITh HEJIOCTOBEPHOM;
WCIIOIb30BaTh NP BBIMOJHEHUH YUE€OHBIX 3aIaHUI HAYYHO--TIOMYJISIPHYIO JIUTEPATYPY
(bU3UYECKOro CcoJepkKaHus, CIPAaBOYHBbIC MaTepHaybl, pecypchl cetu HHTepHer,
BIIQJIETh TPUEMAMU KOHCIIEKTUPOBAHUSI TEKCTa, MpeoOpa3zoBaHus WHOOpPMALUU U3
OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
cO3/1aBaTh COOCTBEHHBIE KPAaTKUE MUCHMEHHBIE W YCTHBIE COOOINEHUS Ha OCHOBE 2—3
HMCTOYHUKOB MH(pOpMaIuu (GU3NYECKOT0 COJICpKaHUsI, B TOM YHUCJEe MyOJuYHO JIeNaTh
KpaTKHe COOOIIECHUS O pe3ysibTaTaX MPOEKTOB UIHU yU4eOHBIX UCCIEIOBAHUM, TTPU ATOM
IPAaMOTHO HCHOJIb30BAaTh M3YUYCHHBIM TMOHATUWHBIA amnmapaT Kypca (QU3HKH,
COMPOBOXK/IATh BBICTYIIJICHUE MPE3EHTALIUECH;
IIPU BBHITIOJIHEHUU YY€OHBIX MPOCKTOB M UCCIEAOBAHUN pacrpeessTh 00s3aHHOCTH B
TPYIIE B COOTBETCTBUU C IOCTaBIECHHBIMU 3ajadaMu, CJICAWTHh 3a BBIMOJHEHHUEM
riaHa JISUCTBUH, aJIeKBAaTHO OLICHUBATh COOCTBEHHBIN BKJIAJ B JEATECIBHOCTH TPYIIIIHI,
BBICTPaNBaTh KOMMYHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBAsI MHCHHE OKP Y KAIOIIHX.
K xoniy oOyuenus B 8 kjiacce mpeaMeTHBIE Pe3yJbTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOMINXCS YMECHUM:
UCITIOJIH30BaTh TOHATHS: Macca M pa3Mepbl MOJICKYJI, TEIJIOBOE JIBM)KEHHUE aTOMOB U
MOJIEKYJI, arperaTHble COCTOSIHUSI BEIECTBA, KPUCTAIUIMYECKHE W aMOp(QHBIE Tea,
HACBIIIEHHBIN U HEHACBIIIEHHBIN Map, BIaXXHOCTh BO31yXa, TEMIIEPATypa, BHYTPEHHSSA
SHEPIUsl, TEIJIOBOM JIBUTATEIb, SJIEMEHTAPHBIN AIEKTPUUECKUN 3apsl, AIEKTPUUECKOE
10JIe, TMPOBOJHHUKUA WM JUAJEKTPUKHU, MOCTOSHHBIA JJIEKTPUYECKHI TOK, MarHUTHOE
1(0)) (K
paznnuath SBJICHUS (TEIUIOBOE pACIIMPEHHE M C)KaThe, TEIUlolepenaya, TEIIOBOE
paBHOBECHE, CMayuMBaHHWE, KaNWUISIPHBIE SBJICHUSA, WCIAPEHUE, KOHAEHCALUS,
IUIaBJIEHUE,  KpHUCTaM3anus  (OTBEpIEBaHUE), KUIIEHUE,  Terulonepenaya
(TerIoNpOBOAHOCTh, KOHBEKIMS, HW3JY4YEHUE), BJIEKTpU3ALUs TeJ, B3aUMOJICUCTBUE
3apsiioB, JEUCTBUSL JJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJICHCTBHUE
MAarHuTOB, JIEUCTBME MAarHUTHOrO TOJI HA MPOBOJHUK C TOKOM, 3JIEKTPOMarHUTHAas
UHIYKIMS) 10 ONUCAHMI0 WX XapaKTEpPHbIX CBOWCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIMKX JaHHOE (PU3NYECKOE SBJICHUE;
pacno3HaBaTh MPOSBICHNE U3YUYCHHBIX (PU3UUYECKUX SBIICHUN B OKPYKAIOIIEM MUDE, B
TOM 4Hcie (U3MYECKUE SIBJICHUS B TMPUPOJIC: MOBEPXHOCTHOE HATSHKEHUE U
KalWUIApHBIE SIBICHUS B TPUPOJE, KpUCTaUlbl B mpupope, uznydenue ComHua,
3amMep3aHre BOJIOEMOB, MOpPCKHE Opu3bl, 0Opa30BaHUE POCHI, TYMaHa, WHEs, CHEra,
ANIEKTPUYECKHE SBICHUA B arMochepe, OSIEKTPUYECTBO JKHBBIX OPTraHHU3MOB,
MarHuTHOE Toyie 3eMiiH, Jpeiid TOII0COB, POJIb MArHUTHOTO TOJS JJis KU3HUA Ha
3emiie, MOJISIPHOE CUSIHUE, TIPU ATOM IMEPEBOJUTH MPAKTUYECKYIO 3a/lauyy B y4eOHYIO,
BBIJICJISITh CYIIECTBEHHbIE CBOMCTBA (IPU3HAKU) (DU3NUYECKUX SIBJICHU;



OMKCHIBATh U3YUYCHHBIE CBOMCTBA T€J U (PU3UUYECKHUE SBJICHUS, UCIOIb3YSl (PU3HUECKHE
BEJUYMHBI (TeMreparypa, BHYTPEHHsISI DHEpPrusi, KOJUYECTBO TEIUIOTHI, YJEIbHAs
TEIJIOEMKOCTh ~ BEIECTBA, YJENbHAS TEIUIOTAa IUIABIEHHUS, YyAEJIbHAsA TEIUIOTA
napooOpa3oBaHus, yAeidbHas TEIUIOTa CrOpaHUs TOIUIMBA, KOA(DPHUIMEHT MOJIE3HOTO
JEUCTBUSL TEIJIOBOM MalIMHBI, OTHOCUTENbHAS BJIAXXHOCTb BO3/lyXa, JIEKTPUUYECKUM
3apsil, CWIA TOKa, DJIEKTPUYECKOE HAIPSKEHHE, CONPOTUBICHHE IPOBOJHHKA,
yIIeTIbHOE COMPOTUBJICHUE BEIIECTBA, pa00Ta U MOIIHOCTh AJNIEKTPUUECKOTO TOKA), IPH
ONMHMCAHUM TPABUIBHO TPAKTOBaTh (U3MYECKUI CMBICI HCIOJIb3YEMbIX BEJIUYMH,
0003HayYeHUs1 U eAMHUIIbI (PU3NYECKUX BEJIMYUH, HAXOIUTh (DOPMYJIIbI, CBSA3bIBAIOIINE
JaHHYI0 (U3UYECKYI0 BEIWYMHY C JPYrUMHU BEJIUYMHAMH, CTPOUTH Tpaduku
U3YYEHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEITUUMH;

XapaKTepu30BaTh CBOMCTBA TeJ, (U3UYECKUE SBICHHUS U IMPOLIECCHI, HCIOJIb3Ys
OCHOBHBIE TMOJIOKEHUS MOJIEKYJISIPHO--KHHETUYECKON TEOpUU CTPOCHHUS BEIIECTBA,
OPUHILIMIT CYNEPHO3UIMU TMoJie (Ha KadyeCTBEHHOM YpOBHE), 3aKOH COXpaHEHHS
3apsaa, 3akoH Oma s ydacTtka uenu, 3akoH Jlkoyns—JIeHna, 3aKoH COXpaHEHUs
SHEPruHu, MPHU 3TOM JaBaTh CIOBECHYIO (POPMYIHUPOBKY 3aKOHA M 3alUCHIBATH €r0
MaTEMaTUYECKOE BHIPAKECHUE;

OOBSACHATh (PU3NYECKHE MPOLECCHl M CBOWCTBAa TeJl, B TOM YHUCIE M B KOHTEKCTE
cCUTyanuin IPaKTUKO-OPUEHTUPOBAHHOTO Xapakrepa: BBISIBIISITh
PUYUHHO-CIICJICTBEHHBIE CBS3M, CTPOUTh OOBACHEHHE M3 |—2 JOTUYECKUX IIIaroB C
ornopoii Ha 1—2 U3y4eHHBIX CBOMCTBA (U3UYECKUX SIBICHUM, PU3NUECKUX 3aKOHOB WIIH
3aKOHOMEPHOCTEM;

pemiatb pacu€THhle 3a7ayd B 2-3 JCHCTBUS, HCIONB3YS 3aKOHBI U (HOPMYIIBL,
CBs3BIBAIONINE (DU3UYECKUE BEIWYMHBI: HA OCHOBE aHalIM3a YCIOBUSA 3aJa4d
3alUChIBATh KPATKOE YCJIOBHUE, BBISIBISATH HEJOCTATOK JAHHBIX [JI PELICHUS 3a]layu,
BBIOMpATH 3aKOHBI U POPMYIIBI, HEOOXOIUMBIE TSl €€ PEIICHUs], TPOBOJAUTD PACUETHI U
CpaBHHUBATH MOJIYYCHHOE 3HaAUCHHUE (PU3NYECKON BETUUMHBI C U3BECTHBIMU JAHHBIMHU;
pacmo3HaBaTh NPOOJIEMBI, KOTOPHIE MOKHO PEIIUTh NP TOMOIIM (PU3NUECKUX
METOJIOB,  HWCIIOJIb3ysl ~ ONMCAHWE  MCCIIEOBAHUSA,  BBLACIATH  IPOBEPSIEMOE
MPEANOJIOKEHNE, OLEHUBATh MPABWIBHOCTh MOPSAKA MPOBEICHHUS HUCCIEIO0BAHUS,
JenaTh BEIBOIBI;

MIPOBOJIUTH OTBITHI TIO HAOTIOJEHUIO (PU3NUYECKUX SBICHUN WM (U3HUECKUX CBOWCTB
Ten (KanWwUISIpHbIE SIBJIICHHS, 3aBUCHUMOCTH JaBJICHUSI BO3JlyXxa OT €ro oObéma,
TEMIIEpaTypbl, CKOPOCTH MPOLIECCA OCTHIBAHUSL U HATPEBAHUS MPU U3ITYUYEHUH OT LIBETA
U3Jydalled (MOIJIOIAKONIe) MOBEPXHOCTH, CKOPOCTh HMCHApEHHs BOABI OT
TEMIIEpaTypbl JKUJIKOCTH M IUIOMIAAM €€ TOBEPXHOCTH, »JJIEKTpU3alus Tel U
B3aMMOJICUCTBUE BJIEKTPUUECKUX 3aPAJIOB, B3aUMOJACHCTBHE MOCTOSIHHBIX MAarHUTOB,
BU3yaJIM3allMsl MATHUTHBIX IOJIEH MOCTOSSHHBIX MArHUTOB, JEHCTBUSI MATHUTHOTO TOJISI
Ha MPOBOJAHUK C TOKOM, CBOMCTBa 3JIEKTPOMAarHuWTa, CBOMCTBA 3JIEKTPOABUTATENS



MIOCTOSIHHOTO TOKa): (OopMyIupoBaTh MPOBEPSIEMBbIE NPEANOIOKEHUSA, COOUPaTh
YCTAaHOBKY M3 TNPEIJIOKEHHOTOo OOOpyAOBaHMS, OIUCHIBaTh XOJ OMbITA U
bopMyIHUpPOBATH BHIBOJIBI;

BBINIOJIHATD MPSIMbIE M3MEPEHHSI TEMIIEPATypbl, OTHOCUTEIbHON BIAKHOCTU BO3/AYyXa,
CWJIbl TOKa, HAIpSKEHUs C MCIOJb30BAaHUEM AaHAJOrOBBIX MPUOOPOB M JATUMKOB
(¢u3nuecKnX BEIWYMH, CPaBHUBATH PE3YJIbTaThl U3MEPEHUN C Y4YETOM 3aJaHHOU
a0COJIIOTHOM MOrPEIIHOCTH;

MIPOBOJIUTH HMCCJICIOBAHUE 3aBUCUMOCTH OJHOW (PU3MUECKON BEIMYUHBI OT APYTrou ¢
UCIIOJIb30BAHUEM MPSIMBIX U3MEPEHUH (3aBUCUMOCTb CONPOTHUBIICHHS MPOBOJHUKA OT
€ro JUIMHBI, TJIOMAAN MOMEPEYHOr0 CEUYCHHS U YJIEIbHOTO COMPOTUBIICHUS BEIECTBA
POBOJAHMKA, CUJIBI TOKA, UIYILIETO Yepe3 MPOBOJHUK, OT HAMPSHKEHUSI Ha MPOBOJIHUKE,
UCCJIEIOBAHUE TIOCJIEN0BATEILHOTO W MapajyieIbHOTO0 COEIWHEHUN TPOBOJIHUKOB):
IUIAHUPOBAThH HMCCIIEIOBAaHUE, COOMPATh YCTAHOBKY W BBIMOJIHATH U3MEPEHUSs, CIEIys
NPEIJIOKEHHOMY IJIaHy, (PUKCUPOBATh pe3yabTaThl MOJYYEHHOM 3aBUCUMOCTH B BHJIE
TabJIUIl U TPadUKOB, AeNIaTh BHIBOABI MO pe3yIbTaTaM UCCIIEeI0BaHNUS;

IPOBOJAUTH KOCBEHHBIE M3MEPEHHs (U3MUECKHX BEIUYMH (yIeNbHas TEII0EMKOCTD
BEIIECTBA, COMPOTUBIICHUE MPOBOAHMKA, pabOTa U MOIIHOCTH AJIEKTPUUECKOTO TOKA):
IUIAHUPOBATh HM3MEPEHUsl, COOMpaThb JKCIEPUMEHTAIbHYIO YCTAaHOBKY, CIEAys
PENIOKEHHON HHCTPYKIINH, U BEIYUCIIATh 3HAUEHUE BEJTUYUHBI;

coOnoaTh TpaBWiIa TEXHUKH Oe3omacHOocTH IMpu  paboTe ¢ J1abOpaTOpHBIM
000pyaOBaHUEM;

XapaKTepu30BaTh MPUHIMIBI JCHCTBUS H3YYEHHBIX NPUOOPOB M TEXHUYECKHUX
YCTPOWCTB C OMOPOM Ha WX ONHCaHUsA (B TOM YHCIIE: CUCTEMA OTOIUIEHUS JOMOB,
TUTPOMETp, TMapoBas TypOWHA, aMIEpPMETP, BOJBTMETP, CUETUYHK DICKTPUUECKOU
DHEPTUHU, JJIEKTPOOCBETUTEIbHBIE NPUOOPHI, HArpeBaTelIbHbIE AJIEKTPONPUOOPHI
(mpuMepbl), SIEKTPUUECKUE TPEIOXPAHUTENHN, HIEKTPOMArHUT, 3JIEKTPOABUTATEIb
MOCTOSIHHOTO TOKa), HWCIOJb3ys 3HAHUS O CBOMCTBaX (PU3MYECKUX SBICHUN W
HeoOXxoMuMble (PU3NIECKUE 3aKOHOMEPHOCTH;

pacno3HaBaTh NPOCTbIE TEXHUYECKHE YCTPOWCTBA M HM3MEPUTENBHBIE IMPUOOPHI IO
CXeMaM M CXEMaTUYHBIM PUCYHKaM (KUIKOCTHBIH TEPMOMETP, TEPMOC, TICUXPOMETP,
TUTPOMETP, JIBUTaTelb BHYTPEHHErO CropaHus, 3JEKTPOCKOIl, PEOCTaT), COCTABIIATH
CXEMBbI BJIEKTPUUYECKUX LIENEH C MOCIEI0BATEIbHBIM U MapajlielIbHbIM COECIUHEHHEM
AJIEMEHTOB, Pa3anyasl yCJIOBHbIE 0003HAUECHHMSI JIEMEHTOB IEKTPUUECKUX LIEMEH;
MPUBOIUTH TPUMEPHl (HAXOAuUTh WHPOPMANHMIO O TMpUMEPaxX) MPAKTUIECKOTO
WCIIOJIb30BaHUsl (PU3MYECKUX 3HAHWI B TMOBCEIHEBHOW MKHU3HU Il OOECIEUEHHS
Oe3omacHOCTH TpH OOpalleHud ¢ NpuOOpaMHU U TEXHUUYECKUMHU YCTPOMCTBAMH,
COXPAHEHHUS 3/I0pOBbsi W COOJIFOJIEHHS HOPM 3SKOJOTMYECKOTO IIOBEJECHUS B
OKPY’KAIOIIEH Cpeae;



OCYHIECTBIIATh MOUCK HH(poOpManuu (uznueckoro conaepxanus B HHTepHeTe, Ha
OCHOBE HMCEIOIINXCS 3HAHUM M MYTEM CPaBHEHUSA JOMOJIHUTEIBHBIX HCTOYHHKOB
BBIJICATh MH(OpMAIUIO, KOTOpas SBISETCS MPOTUBOPEUMBOM WMIIM MOXKET OBbITh
HEI0CTOBEPHOM;
WCIIOJIb30BaTh NP BBIMOJHEHUH YUE€OHBIX 3aIaHUI HAYYHO--TIOMYJISIPHYIO JIUTEPATYPY
bu3MYeCKOro cojJepkKaHus, CIPaBOUYHBIE MaTepHalibl, pecypchl cetu HHTepHer,
BIIQJIETh TPUEMAMU KOHCIIEKTUPOBAHUSI TEKCTa, MpeoOpa3zoBaHus WHOOpPMALUKU U3
OJHOM 3HAKOBOM CUCTEMBI B JIPYTYIO;
co3/1aBaTh COOCTBEHHBIC MHCHMEHHBICE U KpaTKUE YCTHBIE COOOIIeHUs, 0000Ias
uH(OpPMaIIMIO U3 HECKOJBKUX HCTOYHHKOB (PU3MUECKOTO COJEpKaHUsS, B TOM YHUCIIE
nyOJMYHO  TMPEJCTABISITh  PE3yJbTaThl  MPOEKTHOW WM  HCCIIEIOBATEIIbCKON
NEATENBbHOCTH, IPU 3TOM T'PAMOTHO HMCIOJIL30BaTh M3YUYECHHBIN MOHSITUWHBIN anmapar
Kypca (hU3UKH, COMPOBOKIATH BHICTYIUICHUE MTPE3CHTAIIUCH;
IPU  BBITIOJIHEHUU YYEOHBIX TPOCKTOB W HCCIEAOBAHUNM (PU3UYECKUX IPOIIECCOB
pacripesiensaTh 00sI3aHHOCTU B TPYIINIE B COOTBETCTBUU C TOCTABJICHHBIMHU 3aJl1auaMH,
CIEIUTh 3a BBINOJHEHUEM IUIaHa JCUCTBUA M KOPPEKTUPOBATH €ro, aJeKBATHO
OIICHUBaTh COOCTBEHHBIH BKJaJ B  JICITEIBHOCTh  TPYIIbBI, BBICTPAUBATH
KOMMYHHMKATUBHOE B3aMMOJICHCTBUE, MPOSBIISS TOTOBHOCTh pa3peniaTh KOH(IUKTHI.

K xoniy oOydyenuss B 9 kJjacce npeaMeTHbIE pe3ysbTaThl Ha 0a30BOM YpOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:
UCIIOJIB30BAaTh TOHATHS: CHUCTEMa OTCYE€Ta, MarTepuajbHas TO4YKa, TpPACKTOPHS,
OTHOCHUTEJIBHOCTh MEXaHUYECKOTO ABMXKEHUS, negopmanus (ynpyras, rmiacTuieckas),
TPEHUE, UEHTPOCTPEMUTEIBHOE YCKOPEHHUE, HEBECOMOCTb W IEPErpy3Kd, LIEHTP
TSKECTHU, A0COJIFOTHO TBEPJAOE TENO, LEHTP TSKECTU TBEPAOrO TeEa, PAaBHOBECHE,
MEXaHMYeCKHe KojiebaHusT W  BOJHBI, 3BYK, HHPa3ByK U  yIbTPa3BYK,
AIEKTPOMArHUTHBIC BOJHBI, IIKada 3JEKTPOMATHUTHBIX BOJIH, CBET, OJM30PYKOCTh H
JaNbHO30PKOCTh, CHEKTPhl HCIYCKaHUS M TOIJIONIeHUs, aibda-, 6eta- U ramma-
U3JIyYEHUs1, U30TOIIbI, s/I€pHAas SHEPreTUKa;
paznuyath SBJICHUS (PaBHOMEPHOE U HEPABHOMEPHOE MPSMOJIMHEWHOE IBUYKEHHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE JBUKEHUE, CBOOOTHOE TIaJICHHUE Tell, PABHOMEPHOE
IBWKEHHE 1O OKPYXHOCTH, B3aUMOJIEUCTBUE TE€J, PEAKTUBHOE JBUKEHUE,
KojebaTenpHOe NIBIDKCHHE (3aTyXalollue W BHIHYXKICHHBIE KOJIeOaHWs), PE30HAHC,
BOJJHOBOE JIBUKEHHE, OTpPAXKEHUE 3BYyKa, NPSMOJMHEMHOE pPaCIpOCTPAHCHHUE,
OTPAXKEHUE U MPEJIOMIICHHUE CBETA, MIOJIHOC BHYTPEHHEE OTPAXKEHUE CBETA, PA3JTI0KEHUE
0eroro cBeTa B CIEKTP M CJIOKEHHE CHEKTPATbHBIX IIBETOB, IUCIEPCHS CBETA,
€CTECTBEHHAs! PaJuOaKTUBHOCTb, BO3HUKHOBEHUE JIMHEMYATOr0 CHEKTpa U3IYy4ECHUS )
M0 ONMUCAHHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE ONBITOB, AEMOHCTPHUPYIOIIHX
JTaHHOE (U3NUECKOE SBJICHNUE,



pacro3HaBaTh NPOSBICHUE U3YUYCHHBIX (PU3UMUECKUX SBICHUN B OKpYKaroleM Mupe (B
TOM uuclie PU3NUECKUE SIBICHUSI B MPUPOJIE: MPUIUBBI U OTJIUBBI, ABUKEHUE MIAHET
CoOJIHEUHOM CHUCTEMBI, PEAKTHUBHOE JBUKEHHUE >KUBBIX OPraHU3MOB, BOCHIPUSITHE
3BYKOB >)KMBOTHBIMH, 3€MJIETPSICEHUE, CECMUYECKNE BOJIHBI, IIyHaMH, 3XO0, [IBETA TEI,
ONTUYECKUE SIBJICHUSI B  TpUPOJEC, OHOJOTMYECKOE  JEWCTBUE  BUIAUMOTO,
yIbTPAPUOIETOBOTO U PEHTICHOBCKOTO W3JyUYEHHM, €CTECTBEHHBIN paJUOaKTHUBHBIN
dboH, KOCMUYECKHE JIy4H, pPaJUOAKTUBHOE W3IYyUYCHHE TMPUPOJAHBIX MHUHEPAJIOB,
NeUCTBHUE PAJMOAKTUBHBIX U3JIYYEHUN HA OPraHU3M YeJIOBEKa), IIPU 3TOM NEPEBOIUTH
MPaKTUYECKYIO 3a7ady B Y4eOHYIO, BBIICIATH CYIIECTBEHHBIC CBOWCTBA (IIPU3HAKHU)
(bU3UYECKUX SBJICHUM;

OMUCHIBATh U3YUEHHBIE CBOMCTBA TeN U (U3UUECKUE SIBJICHUSI, UCTIONB3YS (DU3NUYECKUE
BEJIMYUHBI (CpEHSs] 1 MTHOBEHHAsi CKOPOCTh Tejia MPU HEPABHOMEPHOM JIBHKEHUH,
YCKOpPEHHE, NIEPEMENIEHUE, MyTh, YIJI0Basi CKOPOCTb, CHJIA TPEHUS, CWjia YNPYroCTH,
cuia TSHKECTH, YCKOPEHHE CBOOOJHOIO MaJICHUs, BEC Tejla, UMIYJIbC Tejla, UMITYIIbC
CUJIbI, MEXaHWUYECKass paboTa M MOIIHOCTh, OTCHIIMATIbHAS SHEPTUs Teja, MOJIHSATOTO
HaJl TOBEPXHOCTHIO 3€MJIH, TOTEHIIMATIbHAS SHEPTUS CHKATOM MPYXKUHBI, KHHETUYECKAsI
SHEPrusi, IOJHAs MEXaHWYecKas JHEPrusi, Mepuoj W YacToTa KoJjieOaHWM, IJIMHA
BOJIHBI, TPOMKOCTh 3ByKa M BBICOTAa TOHA, CKOPOCTh CBETA, MOKA3aTEeb MPEJIOMIICHUS
Cpelibl), IpU ONMHMCAHUM TPABWIBHO TPAKTOBATh (DPM3MUECKHI CMBICI HCIOJIB3YEMBbIX
BEJIMYMH, OOO3HAYEHUs W E€IUWHULBI (PU3NYECKUX BEIUYMH, HAXOIUTH (POPMYIIHI,
CBSI3BIBAIONINE JAHHYIO (DU3UYECKYIO0 BEJIMYMHY C JIPYTUMHU BEJIMYMHAMHU, CTPOUTH
rpad UKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYMH;

XapaKTepu30BaTh CBOMCTBA Tell, (PU3MYECKUE SIBICHUSI U MPOLECCHI, UCTIOIb3Ys 3aKOH
COXpaHEHHMsI SHEPruH, 3aKOH BCEMHUPHOIO TATOTEHUS, NMPUHIUI CYNEPHNO3HUINU CHIL,
OPUHIUIT OTHOcHUTeNbHOCTH ['anmuies, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHUs
UMITyJIbCA, 3aKOHBl OTpPaXEHUsS U MPEJOMIICHUSI CBETA, 3aKOHbl COXPAaHEHHS
3apsiIOBOTO M MAacCOBOT'O YUCEN MPH SJEPHBIX PEaKUUsIX, [IPU 3TOM J1aBaTh CIIOBECHYIO
(bOopMyIHPOBKY 3aKOHA M 3aMTUCHIBATH €T0 MATEMATHIECKOE BHIPAKCHUE;

OOBSCHATh (PU3MUYECKHE TPOILECCHl W CBOWCTBAa TEJ, B TOM YHCIE U B KOHTEKCTE
CUTyallul  MPAKTUKO-OPUEHTUPOBAHHOIO  XapakTepa:  BBIABIATh  HNPUYUMHHO--
CJICJICTBEHHBIE CBS3H, CTPOUTH OOBSICHEHHE U3 2—3 JIOTHUECKHX IIaroB C OMOPOi Ha 2—
3 W3yYeHHBIX CBOWCTBAa (UBMYECKUX SBICHUHM, (U3MYECKUX 3aKOHOB WM
3aKOHOMEPHOCTEN;

pemiaTh pacu€THble 3ajauyu  (ONuparollhecss Ha CUCTeMy W3 2—3 ypaBHEHHH),
UCIIOJIb3YSI 3aKOHBI M (DOPMYIIBI, CBSI3BIBAIOIINE (DM3UUECKHE BEITUYMHBI: HA OCHOBE
aHaJIN3a yCJIOBUS 3aJ1a4M 3alMChIBATh KPATKOE YCIOBUE, BBISBISATH HEJOCTAIOIINE HIIU
M30BITOYHBIC JTAHHBIC, BBIOUPATh 3aKOHBI U (OPMYIIbI, HEOOXOAUMBIE IS pEIIeHUs,
MPOBOAUTH PACYEThl W OLEHUBATH PEATUCTUYHOCTh IOJYUYEHHOTO 3HAYCHUS
bu3nUeCcKO BEIMYNHBI;



pacmo3HaBaTh TPOOJIEMBI, KOTOPHIE MOYXHO PEIIUTh TMPU TIOMOIIN (PU3NUECKUX
METOJIOB,  WCIIOJNIb3ysl ~ OMHCAHWE  WCCICIOBAHUSA,  BBIACHATH  MPOBEPIEMOE
MIPEANOIOKEHNE, OICHUBATh NPABWIHBHOCTH TMOPSAKA TPOBEICHUS HCCISIOBAHMUS,
JIeIaTh BHIBOJIbI, HHTEPIPETUPOBATE PE3yJIbTAThl HAOIIOICHUN U OTIBITOB;

MIPOBOJIUTE OTBITHI TI0 HAOTIOAEHUIO (PU3NUYECKUX SBICHUN WM (QU3MUYCCKUX CBOWCTB
Ten (M3y4eHue BTOpOoro 3akoHa HpI0TOHA, 3aKOHA COXPAHECHHS SHEPTHH, 3aBUCUMOCTh
nepro/ia KojaeOaHuii Mpy>KHHHOTO MasiTHUKA OT MacChl Ipy3a M )KECTKOCTH MPYKUHBI U
HE3aBUCUMOCTh OT aMIUTATYAbl MAJIbIX KOJICOAHUH, TPIMOJIMHEHHOE PACTIPOCTPAHCHHE
CBETa, pasjoKeHHe OeIoro cBeTa B CIEKTP, M3yUYeHUE CBOWCTB M300paKEHUS B
IUIOCKOM 3epKalie M CBOWCTB H300pakeHHs TMpenaMera B coOHWparolieil nuH3e,
HAOJIFOJICHUE CIUIOIMIHBIX W JUHEHYATHIX CIHEKTPOB HM3IYUYCHHS): CaMOCTOSTEIBHO
coOupaTh YCTAaHOBKY M3 M30BITOYHOTO HaOOpa 00O0PYI0BaHMs, OMUCHIBATH XOJ OIBITA
M €TO Pe3yJbTaThl, POPMYIUPOBATH BHIBOJIBL;

NPOBOJAUTEL TMPU HEOOXOAUMOCTH CEPHIO TPSIMBIX HW3MEPCHHM, OINPEACNss CpeaHee
3HaUCHHUE U3MEpsSeMON BeIWYMHBI ((POKYCHOE pacCCTOSIHUE COOMpAIOIICH JIMH3BI),
000CHOBBIBAaTh BBIOOP CIIOCO0a M3MEPEHUS (M3MEPUTEIIHBHOTO PHOOopa);

IPOBOJUTH HMCCIICIOBAaHUE 3aBUCHUMOCTEH (DH3UYECKUX BEJIWYUH C HCIIOJIH30BAHUEM
NPSIMBIX HM3MEPCHUH (3aBUCUMOCTH IIYTH OT BPEMEHU TPU PABHOYCKOPCHHOM
IBMKEHUU O€3 HayalbHOM CKOpPOCTH, TNepHoja KoJieOaHUH MaTeMaTH4eCKOro
MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH YIJIa OTpaXeHHs CBETa OT yrja MajeHUust u
yria TmpesioMJIeHHUs OT yria MajeHus): TUIAaHUPOBATh MCCIEOBaHUE, CAMOCTOATEIHHO
coOupaTh yCTaHOBKY, (HUKCUPOBATH pPE3yJIbTAThl IOJYYEHHONW 3aBUCHMOCTHU
¢uznueckux BeIMYMH B BUJIE TaOJMUI] U TpadUKOB, JeNaTh BBIBOJABI MO Pe3yJbTaTaM
UCCJIEIOBAHUS;

POBOANTh KOCBEHHBIE HW3MEpPEHHs] (U3MUECKUX BEJIMYMH (CpPEeAHssi CKOPOCTh H
YCKOPEHHUE Teja MPU PaBHOYCKOPEHHOM JABUKEHHUH, YCKOPEHHE CBOOOJIHOTO MaJCHUS,
KECTKOCTh TPYKHUHBI, KOADPHUIIUCHT TPEHUS CKOJIBKEHHUS, MeXaHWYecKas paboTa u
MOIIIHOCTh, YacTOTa W TEPHOJ KOJeOaHW MaTeMaTH4YeCKOro | TMPYKHHHOTO
MasTHUKOB, OINTHYECKas cuja coOuparomeid JUH3bI, PaTUOAKTUBHBIN  (HOH):
TUIAHUPOBATh M3MEPEHUsI, COOMPATh AKCIEPUMEHTAIBHYIO YCTAHOBKY M BBIMIOJIHSTH
M3MEpPEHHUs, CIeaysl MPeII0KEHHON MHCTPYKIIWU, BBIUYUCISATH 3HAYCHUE BEIMYUHBI H
aHANMM3UPOBATH TIOMYYCHHBIE PE3YNbTaThl C YYETOM 3aJaHHOW TMOTPEITHOCTH
W3MEpPEHUN;

coOmoaTh TpaBWIa TEXHUKH Oe3omacHocTH Tpu  pabote ¢ 1abopaTopHBIM
000pyT0BaHUEM;

pa3nu4aTh OCHOBHBIC TPH3HAKH H3YYCHHBIX (U3MUECKHX MOJIETIEH: MaTepuaabHas
TOUYKa, aOCOJIOTHO TBEPIOE TENO, TOUYCYHBIM HMCTOYHHWK CBETA, JIyd, TOHKAs JIMH3A,
TIaHeTapHas MOJIENb aTOMa, HYKJIOHHAS MOJICJIb aTOMHOTO SI/IPa;



XapaKTepu30BaTh MPUHLMIBI JCHCTBUS HW3YYEHHBIX NOPUOOPOB M TEXHUYECKHUX
YCTPOMCTB C ONOPOI HA UX ONMUCAHMS (B TOM YUCIE: COUAOMETP, JATYUKHU TOJOKEHHUS,
paccTosiHMsI M YCKOpPEHHS, pakKeTra, 3XOJIOT, OYKH, IEpUcKol, (oToammapar,
ONTUYECKHE CBETOBOJIbI, CHEKTPOCKOI, JI03UMETp, Kamepa BuibcoHa), HCHONB3Ys
3HaHMSI O CBOMCTBaX (U3MYECKUX SBJIEHUH U HEoOXoauMble (U3HUECKUE
3aKOHOMEPHOCTH;

HCII0JIb30BaTh CXEMbl U CXEMATUYHbIE PUCYHKU HM3YUYEHHBIX TEXHUYECKUX YCTPOUCTB,
U3MEPUTEIBHBIX MPUOOPOB U TEXHOJOTMUECKUX IMPOLECCOB MPHU PEIICHUH YYEOHO--
NPAKTUYECKUX 3aJ]lay, ONTHUYECKHE CXEMbl JJI1 MOCTPOCHUS U300paKeHUI B IIIOCKOM
3epKalie u coouparole JMH3E;

OPUBOJUTH NpPUMEPHl (HAXOAUTh HMHPOPMALMIO O TpPHUMEpPax) MPAKTHUYECKOro
UCIIOJIb30BaHUsl (PU3MYECKUX 3HAHMM B TMOBCEIHEBHOW KHU3HU I OOecredeHUs
0e3omacHOCTH MpU OOpalleHud ¢ OpudopaMu W TEXHUYECKUMHU YCTPOWCTBAMH,
COXpPAHEHHUS 3/I0POBbSi W COOJIIOJICHHS HOPM SKOJOTUYECKOTO TOBEJCHUS B
OKpY’Karoulen cpeae;

OCYHIECTBIISITh TMOUCK UWHGpoOpMauu (usnyeckoro coaepxxkanuss B HWHTepHeTe,
CaMOCTOATEIBHO (OPMYITUPYsS TOMCKOBBIM 3ampoc, HAXOAUTh MYTH OINpPEACIICHUS
JIOCTOBEPHOCTH TIOJIYy4YCeHHOW HMH(POPMAllMK HA OCHOBE MMEIONIMXCS 3HAHUM U
JOTIOJIHUTENbHBIX UCTOYHUKOB;

UCIIOJIb30BaTh MPH BBIMOJHEHUU YUYE€OHBIX 3aJ]aHUN HAyUYHO--TIOMYJISIPHYIO JINTEPATypy
¢uznueckoro cojepkaHus, CIpPaBOYHbIE MaTepHalbl, pecypchbl ceTtu HWHTepHer,
BIaJeTh MpUEMaMU KOHCIIEKTHPOBAaHUSA TEKCTa, IMpeoOpa3oBaHus HHPOpMALUU U3
OJIHOW 3HAKOBOM CUCTEMBI B APYTYIO;

co37aBaTh COOCTBEHHbIE TUCHMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE MH(POPMAIIUH
U3 HECKOJbKHUX HMCTOYHUKOB (PU3UUYECKOTO COJEp)KaHMs, IMYOIHMYHO MPEACTABIATH
pe3yAbTaThl MPOEKTHOW WIIM MCCIEI0BATEIbCKON AEATENbHOCTH, IPU 3TOM I'PAMOTHO
UCITOJIh30BaTh HW3YYCHHBIM TOHATHHHBIN armapar Hu3ydaemMoro pasaena (Gu3uku u
COIMPOBOXK/JIaTh BBICTYIUIEHHE IPE3CHTAlME € YYETOM OCOOEHHOCTEW ayIuTOPHUU
CBEPCTHHUKOB.



TEMATHUYECKOE IINIAHUPOBAHUE

7 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgposbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcbl
Pa3nes 1. ®u3uka u e€ poJib B NO3HAHMHN OKPY/KAIOLIEro MUpa
b K
1.1 ®dusurka - Hayka o0 pUpoJIe 2 nommorexa 110
https://m.edsoo.ru/7f416194
1.2 dusnueckre BEIMINHEI 2 1 bubmorexa LOK
https://m.edsoo.ru/7f416194
. bubmuorexa [JOK
1.3 EctecTBeHHOHAYYHBIN METO/T TO3HAHUS 2 1
https://m.edsoo.ru/7f416194
Hroro mo pazgeny 6
Pasnen 2. IlepBoHayaibHble CBeJIEHUS 0 CTPOEHUH BellleCTBA
bu6 OK
2.1 CrpoeHue BelecTBa 1 nosmorexa L
https://m.edsoo.ru/7f416194
29 JIBrmykeHre u B3aMMOACHCTBUE YaCTHUII ’ 1 bubnuoreka [JOK
) BEIIECTBA https://m.edsoo.ru/7f416194
bu6 K
2.3 ArperaTHble COCTOSIHUS BEIIECTBA 2 nommotexa [0
https://m.edsoo.ru/7f416194
Wroro no pazgeny 5
Pa3ngen 3. /IBu:keHHe M B3aUMOIeliCTBHE TeJl
3.1 Mexannueckoe OBMKCHHE 3 bubmorexa [IOK
https://m.edsoo.ru/7f416194
3.2 HNuepuus, macca, IJI0THOCTh 4 1 bu6nmoreka [JOK




https://m.edsoo.ru/7f416194

bubmuoreka [JOK

3.3 Cwuna. Bunpr cun 14 2
https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pasnen 4. laBjieHue TBEPABIX TeJl, (KMAKOCTEH 1 ra3oB
41 [asnenue. [lepenaya qaBneHust TBEPAbIMU 3 bubnuorexa [JOK
' TEJIaMH, JKUJKOCTSIMH U ra3aMu https://m.edsoo.ru/7f416194
4.2 JlaBlIeHME KUIKOCTH 5 bubnmorera [TOK
https://m.edsoo.ru/7f416194
b K
4.3 ATtMochepHoe naBiIeHNE 6 nommorexa O
https://m.edsoo.ru/7f416194
44 JlelicTBUE )KUJIKOCTH U Ta3a Ha MOTPYKEHHOE 7 3 bubnuorexa [JOK
' B HHX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3znen 5. Pabora u MOIIHOCTB. JHeprus
bu6mmoreka [JOK
> Pabora ¥ MOMEOCTE 3 ! hitps:/m.edsoo.ru/7f416194
5.2 [IpocThie MeXaHU3MBbI 5 1 bubmorexa HOK
https://m.edsoo.ru/7f416194
5.3 MexaHunueckas 3Heprust 4 1 bubmorexa HOK
https://m.edsoo.ru/7f416194
Wroro no pazgeny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 68 12




8 KUIIACC

KoaunyecTBO 9acoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3aejoB H TeM nmudpoBLIe
Ne i/ P Konrpoabubie | IlpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypcbl
Paznen 1. TensioBble IBJIEHUS
1.1 Ctpoenue u CBOICTBA BEIECTBA 7 bubmorexa HOK
https://m.edsoo.ru/7f4181ce
1.2 TermoBbie MpOLECCHI 21 1 5 bubmorexa LOK
https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3znen 2. DiiekTpuyeckne 1 MATHUTHbBIE SIBJICHUS
51 DIIEKTPUYECKUE 3apsibl. 3apSKEHHbIE TElla 7 1 bubnuoreka [IOK
' U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bu6 OK
2.2 [TocTOSIHHBIN 2IIEKTPUUYECKUIT TOK 20 1 7 nommoreka Il
https://m.edsoo.ru/7f4181ce
2.3 Mar»uTHEBIE SIBJICHUS 6 1 1.5 bubnmorexa [IOK
https://m.edsoo.ru/7f4181ce
2.4 DNEeKTpOMarHuTHask UHIYKIUS 4 Eubmorexa HOK
https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE BpeMst 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5




9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBaHue pa3iesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypcbl
Paznen 1. Mexanuveckue siBJIeHUSA
11 MexaHn4ecKoe JIBMKEHHUE U CTIOCOOBI €T0 10 | bubmmoreka [{OK
' ONKCaHUS https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.2 BzaumoperictBue Ten 20 1 3
s https://m.edsoo.ru/7f41a4a6
bub6 OK
1.3 3aKOoHBI COXPAHEHUS 10 3 nomrotexa [
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pa3znen 2. Mexannueckue KoJae0aHusl U BOJTHbI
bubmuorexa [JOK
2.1 MexaHnudeckue KojeOaHus 7 3 nommoreka Il
https://m.edsoo.ru/7f41a4a6
bu6 OK
2.2 MexaHn4eckrue BOJTHBI. 3BYK 8 1 3 nommorexa L
https://m.edsoo.ru/7f41a4a6
Wroro no pazgeny 15
Pa3znea 3. DyieKTpOMAarHuTHOE 10JI€ U 3JIEKTPOMATHUTHBIE BOJHBI
31 DIIEKTPOMAarHuTHOE MOJIE U 6 ) bubnunoreka [JOK
' 3JIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 6
Pasnen 4. CBeToBbIe SIBJICHUA
4.1 3aKOHBI pacIPOCTPAHEHUs CBETa 6 2 bubnuoreka [IOK




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

4.2 JIuH3b1 ¥ on'TUYECKUE TPUOOPHI 6 3 Bubmmorexa LIOK
https://m.edsoo.ru/7f41a4a6
4.3 Pazniosxxkenne 6eroro cBeTa B CIIEKTP 3 2 bubmorexa HOK
https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pazgea S. KBanToBbI€E sIBJICHUS
5.1 Hcnyckanne u MorJIoneHne CBETa aTOMOM 4 1 bubmorexa HOK
https://m.edsoo.ru/7f41a4a6
5.2 Crtpoenune aToOMHOTO siipa 6 1 bubmorexa OK
https://m.edsoo.ru/7f41a4a6
5.3 SAnepHbie peakuu 7 1 bubmmorexa [TOK
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3znen 6. [loBTOpuTE1bH0-00001IAK0 1M MOLYIb
6.1 [ToBTOpEeHUE M 0000IIEHNE COACPIKAHUS 9 ’ bubnuoreka [JOK
' Kypca ¢hu3uku 3a 7-9 Kiacc https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 27




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA

» Gusuka, 7 knacc/ [leppikun A.B., O611ecTBO ¢ OrpaHUYeHHON
OTBETCTBEHHOCTBIO «M31aTeNBCTBO «DK3aMEH»

» Gusuka, 8 knacc/ [epeimkun A.B., O011ecTBO ¢ OrpaHUYEHHOMN
O0TBETCTBEHHOCTHIO «[IPODA»; AxkiimonepHoe o0miecTBo «M3matenbeTBo
«IIpocBemienue»

» dusuka, 9 knacc/ Ieppiukun A.B., I'ytHuk E.M., O611ecTBoO ¢ orpaHu4eHHON
OTBETCTBEHHOCTHIO «[IPODA»; AxkiimonepHoe o0miecTBo «M3matenbeTBo
«IIpocBemienue»

METOANYECKHUE MATEPHUAJIBI U1 YUUTEJIA

7 KITACC

1.PaGoyas nporpamma.

2. [Iporpammsel ocHOBHOTO 00111eT0 00pa3zoBanusa. Pusnka. 7 — 9 Kiaccel
(aBTopsl:A.B.ITepeimikun, H.B. ®unonosuy, E.M. ['yTHUK).

3. PaGouas nporpamma no ¢usuke. 7 kinacc/ Coct. T.H. Cepruenko. — M.:
BAKO, 2014, B cOOTBETCTBUU C BEIOPAHHBIM YYCOHUKOM:

4. Ieppimkua A.B. @usuka. 7 kiacc. YueOHUK 111 00111e00pa3oBaTeIbHBIX
yupexnenuii . M.:[Ipoda. 2011

5. Jlykamuk B.W. CO0opHUK BOIPOCOB ¥ 3a7a4 1o ¢pusuke. 7-9 k. — M.:
IIpocsemenue, 2010. —192c.

8 KITACC

1. PaGouas nporpamma. @usuka. 7 — 9xiacchl: yueOHO-METOANIECKOTO TTOCOOUS
/coct. TuxonoaE.H. — 2-e u3a.,crepeorun. —M.: JIpoda,2013. — 398,(2)

2. [Iporpammer ocHOBHOTO 0011IeTO 00pazoBanus. Pusnka. 7 — 9 Kiaccel
(aBTopsi:A.B.Ileppeiikun, H.B. ®unonosuy, E.M. I'yTHUK).

3. PaGouas nmporpamma no ¢usuke. 7 kimacc/ Coct. T.H. Cepruenko. — M.:
BAKO, 2014, B COOTBETCTBUH C



BbIOpAaHHBIM YYEOHUKOM:

4. Tleppiikud A.B. ®uszuka. 7 knacc. YueOHUK 7151 001eo0pa3oBaTeabHbIX
yupexaennit . M.:JIpoda. 2011

5. Jlykamuk B.1. CoopHUK BOIIPOCOB M 3a7a4 1o ¢usuke. 7-9 xki. — M.:
IIpocsemenue, 2010. —192c.

6. Kupuk JI.A. ®usuka — 7. Pa3HOypOBHEBBIE CAMOCTOSITEIbHBIE U KOHTPOJIbHBIE
paboTsl. —5-¢ u3nanue,- M.MJIEKCA, 2013.

7. AcraxoBa T.B. ®usuka. 7 knacc. JJabopatopusie pabotbl. KoHTponbHbIE
3aganus. —Caparos:Jluueii, 2014.

8. «KonTponbHo-u3mMeputTeabubie Matepuansl. Gusuka. 7 kinacc/Coct. H.U.
3opuH. — 2-¢ u3a.,nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 kiacc: yaeoHo-meroandeckoe nocooue/ A.E. MapoH.-
M.: Ipoda, 2011.- 123c.:

10.A.B. Tleppimkua ®uzuka-8xia 2017 M. Jipoda

11.H.B. ®unonosuu Meroaudeckoe nocodue 2015 M. JIpoda

12.A.E. Mapon, E.A. Mapon CamocTosiTelIbHbIE M KOHTPOJIbHBIE PA0O0THI-8
kiacc 2017 M. Ipoda

13.B.B. Illlaxmartosa ,0O.P. llledep Jlnarnoctuueckue padotsl -8 kiacc 2016 M.
Apoda

14.A.E. Mapon, E.A. Mapown, C.B. [To3otickuii Coopauk BorpocoB u 3aiau
2015 M. Ipoda

9 KJIACC

1. PaGouas nporpamma. dusnka. 7 — 9ki1accel: ydeOHO-METOIMUECKOTO ITOCOOUS
/coct. TuxonosaE.H. — 2-e uza.,crepeorun. —M.: [Ipoda,2013. — 398,(2)

2. I[Iporpammel ocHOBHOTO 00111eTO 00pa3zoBanusa. Pusnka. 7 — 9 Kiaccel
(aBTopsl:A.B.Ileppiikun, H.B. ®unonosuy, E.M. I'yTHHK).

3. PaGouas nmporpamma no ¢pusuke. 7 kinacc/ Coct. T.H. Cepruenko. — M.:
BAKO, 2014, B cOOTBETCTBUY C BEIOPAHHBIM YUYECOHHUKOM:

4. Tlepeimikua A.B. ®uszuka. 7 knacc. YaeOHUK 1151 001ieo0pa3oBaTeIbHBIX
yapexaenuit . M.:[Ipoda. 2011

5. Jlykamuk B.W. CO0opHUK BOPOCOB ¥ 3a7a4 1o ¢pusuke. 7-9 k. — M.
IIpocsemenue, 2010. —192c¢.

6. Kupuk JI.A. ®usuka — 7. Pa3HOypOBHEBBIE CAMOCTOSITENBHBIE U KOHTPOJIbHBIE
paboTtel. —5-¢ u3nanue,- M.MJIEKCA, 2013.

7. ActraxoBa T.B. ®usuka. 7 knacc. JlabopaTopusie padotsl. KOHTposIbHBIE



3aganus. —Caparos:JIuneit, 2014.

8. «KoHTponbHO-u3MepuTenabHbie Matepuaibl. Pusnka. 7 kiacc/Coct. H.N.
3opuH. — 2-e u3a.,nepepad. — M.:.BAKO, 2013.

9. Mapon A.E. ®usuka. 7 kiacc: yaeoHo-meroandeckoe nocooue/ A.E. Mapos.-
M.: Ipoda, 2011.- 123c.:

KoHTponbHbIe 1 camocTosTeNbHBIE PAOOTHI MO (hU3UKE. 9 Ki1acc: K yYeOHUKY
A.B. [leppimikuna, E.M. I'ytHuk «®uszuka 9 knace» / O.W. I'pomuesa. — M.
H3narenbpcTBO «OK3aMen», 2014.

Tectsl o gusuke. 9 knacc: k yueOuuky A.B. Ileppiikuna, E.M. I'yTHuk
«DPusnka

9 knaccey» / O.U. I'pomueBa. — M.: M3narenbctBo «Ox3amen», 2010.

dusuka. 9 kimacc. TemaTnueckue TECTOBbBIE 3aJaHus U MOATOTOBKHA K I A. /
aBT.- cocT.: M.B. boiinenko, O.H. Mupomikuna. — fpocnasib: OO0 «Akagemus
paszButusa», 2014.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HMHTEPHET

7 KIIACC

1. bubnmoreka — Bcé o npeamery «dPuszukay. — Pexxum nocryna:
http://www.proshkolu.ru

2. BuneoonsIThl Ha ypokax. — Pesxxum nmocryna: http:/fizika-class.narod.ru

3. Enunas xomnekuus udpoBhIX 00pa3oBaTENbHBIX pecypcoB. — Pexxum
noctymna: http://school- collection.edu.ru

4. VlaTepecHbie MaTepuaibl K ypokam (GU3UKHU MO TeMaM; TECTHI TI0 TEMaM;
HarJIsiAHbIe TocoOust K ypokam. — Pexxum noctymna: http://class-fizika.narod.ru
5. Hudpossie 0OpazoBaTenbHbIE pecypchl. — Pexxum goctyna:
http://www.openclass.ru

6. DnekTpoHHbIe yueOHUKH 1o (husuke. — Pexum gocryna: http://www.fizika.ru

8 KIIACC
1. bubnunoreka — Bcé no npeamery «duszukay. — Pexxum nocryna:



http://www .proshkolu.ru

2. BuneoonsITel Ha ypokax. — Pexxum gocryna: http://fizika-class.narod.ru

3. Eaunas xomnekuust HUQppoBbIX 00pa3oBaTENbHbIX pecypcoB. — Pexxum
noctymna: http://school- collection.edu.ru

4. VlutepecHble MaTepuaibl K ypokam (GU3UKU MO TEMaM; TECTHI IO TEMaM;
HarJIsIHbIe TocoOus K ypokaM. — Pexxum fgoctyna: http://class-fizika.narod.ru

5. lludpossie o6pa3zoBaTesbHbIE pecypchl. — Pexxum goctymna:
http://www.openclass.ru

6. DyeKTpoHHbIC YueOHUKH o Pusuke. — Pexxum nocryna: http://www.fizika.ru

9 KJIACC

1. BuaeoonsITel Ha ypokax. — Pexxum noctyna: http:/fizika-class.narod.ru

2. Enunas koyuekius nudpoBbIX 00pa3oBaTeIbHBIX PECYpPCOB. — Pexxum
noctymna: http://school- collection.edu.ru

3. lHTepecHble MaTepualbl K ypokaM (PU3UKHU 1O TeMaM; TECTHI 110 TEMaM;
HarJIsIHbIe TOCcoOus K ypokaM. — Pexum npocryna: http://class-fizika.narod.ru

4. Iludposbie oOpazoBaTeabHbIE pecypchl. — Pesxxum noctyma:
http://www.openclass.ru

5. DnekTpoHHbIe YueOHUKH 10 pusnke. — Pexxum nocryna: http://www.fizika.ru
6.{ucranmmonnas mkosna Ne368 http://moodle.dist-368.ru/ OTKpBITHIN K1acc.
CeteBoe oOpasoBarenbHOe coobiecTBo. http://www.openclass.ru/node/109715
7. Enunas xoyutekius nugpoBbIX 00pa30BaTEIbLHBIX PECYPCOB.
http://schoolcollection.edu.ru/catalog/

8. DenepanbHBIN EHTP HHPOPMAITMOHHO-00pa30BaTEIbHBIX PECYPCOB.
http://www.fcior.edu.ru/

9. Nutepuer ypok. http://interneturok.ru/ru/school/physics/

10. I'azeta «1 cents6ps» maTepuansl o ¢pusuke. http://archive.1september.ru/fiz
11. Aaumarnuu ¢pusndeckux o0bexToB. http://physics.nad.ru/

12. XKusas pusuka: oOyuatomas nporpamma. http://www.int-edu.ru/soft/fiz.html
13. ®uzuka.ru. http://www.fizika.ru/
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