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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma 1o ¢Qusuke Ha ypOBHE OCHOBHOIO o00IIero oOpa3oBaHUS
COCTaBJICHa Ha OCHOBE TMOJOXXEHUM M TpeOOBaHWUU K pe3ylibTaTaM OCBOCHUS Ha
0a30BOM YpOBHE aJlaliTUPOBAHHOW OCHOBHOW 00pa30BaTEbHON MPOTPAMMBI,
npencrabieHHbIx B DAOIT OO0, ®I'OC OO0, a Taxxke ¢ yuérom deneparbHON
paboueit mporpammbl BocnuTaHus U  KoHmenmuu mnpenogaBaHus y4eOHOTO
npeamera «duznukay.

Copnepxkanrue mporpaMmbl 1Mo (u3MKe HaAmpaBieHO Ha (HOPMHUPOBAHHE
€CTECTBEHHO-HAYYHOM TIPaMOTHOCTH OOYYarOlUMXCsl WM OpraHU3alMI0 H3YYEHUS
bu3MK1 Ha JIeITEIbHOCTHOM OCHOBe. B mporpamme mo ¢u3MKe yUUTHIBAIOTCS
BO3MOXXHOCTH Yy4eOHOro mpeamera B peanuzanuu Tpedoanuiit ®I'OC OO0 «
TUTAHUPYEMBIM JIMYHOCTHBIM ¥ METANpPEAMETHBIM Pe3yabTaTaM O0yUEHHUs, a TAKKE
MEXIIPEIMETHBIE CBS3UM €CTECTBEHHO-HAYUHBIX YUEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTI'0 00111eT0 00pa30BaHMsl.

[Iporpamma no gusuke ycTaHaBIMBAET paclpeeneHrue yueOHOro Marepurania
1o rogaM o0ydeHus (1o Kjaccam), MpeayiaraeT IPUMEPHYIO MOCIIEI0BATEILHOCTD
U3Y4YEHHUsI T€M, OCHOBAaHHYIO Ha JIOTMKE Pa3BUTUS MPEIMETHOrO COJEpPKaHUS U
y4€Te BO3PACTHBIX OCOOEHHOCTEH 00yUYaroIIuXcsl.

[Iporpamma mo ¢usnke paszpaboTaHa ¢ IEIbI0 OKa3aHUS METOJUYECKOM
TIOMOIIY YYUTENIO B CO3/IaHUU pabodeil mporpaMMbl IO Y4eOHOMY TPEIMETY.

dusnka ABISETCS CHUCTEMOOOPa3yIOIMM ISl  €CTECTBEHHO-HAaY4YHBIX
y4eOHBIX MPEIMETOB, MTOCKOJIBKY (DM3NYECKUE 3aKOHBI JIEKAT B OCHOBE IMPOIIECCOB
U SBIICHWM, H3yYaeMbIX XHUMHUEH, OWOJOTHel, acTpoHOMHEH U (GU3HUISCKON
reorpadueii, BHOCUT BKJIAJ B €CTECTBEHHO-HAy4YHYI0 KapTUHY MU,
peAoCTaBiIsieT HauOoyiee SCHbIe OOpa3lbl NPUMEHEHHS HAy4YHOTO MeEToja
MO3HAHUS, TO €CTh CI10c00a MOyYeHHs JOCTOBEPHBIX 3HAHUM O MUpE.

OnHa w3 TIaBHBIX 3a7a4 (PU3MUECKOro OOpa30BaHHUS B CTPYKTYpE OOIIETo
o0pa30oBaHUsI COCTOWT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYYHOW TPAMOTHOCTH U
MHTEpeca K HayKe y 00 y4aromuxcs.

N3yyenne ¢Qusukum Ha 0a30BOM ypOBHE TMpeEAIoiiaracT OBJIaJCHHE
CIEAYIOIMIMMU KOMIIETEHTHOCTSIMHU, XapaKTEPHU3YIOIIUMHU €CTECTBEHHO-HAYYHYIO
rPaMOTHOCTb:

e HAy4YHO OOBSICHSITH SBJICHUS;

e OIICHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOT'O HCCIICIOBAHUS;

e UHTEPHPETHUPOBATH  JAaHHBIE U  HUCIOJb30BaTh  HAy4dHbIC
JTIOKa3aTeIbCTBA JJIs MOTYyUYEHHS BHIBOIOB.

Henn wusyuenuss (Pu3NKK Ha YypPOBHE OCHOBHOI'O 0OIIEro oOpa3oBaHUS
omnpeznenensl B Konmenmuu mnpenonaBaHusi ydeOHoro mpenmera «Duszuka» B
oOpa3zoBaTelnbHbIX oOpraHuzanusx Poccuiickoit ®expepanuu, peann3yrolInX



OCHOBHBIE  001Ic00pa3oBaTEIbHbIE MPOrPAMMBI, YTBEPKIAEHHONW  pEIICHHEM
Komnerun MunucrtepctBa nipocsenienus Poccuiickoit denepanuu (MpoTOKOa OT 3
nekadps 2019 r. Ne [1K-4BH).

Heaun uzyyeHuss GU3NKU:

npuoOpeTeHNEe HHTEpeca U CTPEMIICHHS OOydYaroluxcsi K HaydHOMY
M3YUYCHUIO TPUPOJIbI, PA3BUTHE HUX MHTEIUIEKTYAJIbHBIX W TBOPYECKUX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTABICHUN O HAYYHOM METOJi€ Mo3HaHus U (OpMUPOBAHUE
MCCIIEIOBATEIbCKOI0 OTHOIIEHUS K OKPYKAIOIIUM SIBJICHUSIM;
dbopMupoBaHHEe HAYYHOIO MHPOBO33PEHHS KaK pe3yJbTara H3yYCHHS
OCHOB CTPOCHHMS MaTepuu U (HyHIaMEHTAIBHBIX 3aKOHOB (DU3HKH;
dbopMupoBaHue MPEACTABICHUN O POJIU (DU3UKK ISl pa3BUTHUS JIPYTHUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHIf;

pa3BUTHE  TPEJICTABICHUH O  BO3MOXHBIX  cdepax  Oymymiei
po¢eCCHOHATBLHON JIEITCIIPHOCTH, CBSI3aHHOU ¢ (DM3UKOM, IOJTOTOBKA K
JajgbHeleMy 00y4eHHIO B 3TOM HaIlPaBJICHUH.

I[OCTI/I)KCHI/IG 9THUX ueﬂeﬁ mporpaMmsbl 110 (1)I/ISI/IK€ Ha YPOBHC OCHOBHOI'O

oO1rero o0pazoBaHus 00ECIIEYNBACTCS PEIICHUEM CIEAYIOIMINX 3a4aY:

npuoOpeTeHne 3HAHUM O JHUCKPETHOM CTPOCHHU  BEIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, JJICKTPUYECKUX, MArHUTHBIX W KBAHTOBBIX
SIBJICHUSAX

npUOOpETeHHEe YMEHUN ONMUCHIBATH U OOBSCHATH (DM3UUECKHUE SBICHHS C
UCTIOJIh30BAaHUEM MOTYYCHHBIX 3HAHUIA

OCBOCHHME METOJOB pELICHUs MPOCTEHMIIMX pPacy€THBIX 3a7ady C
UCIIOJIb30BaHUEM buznyecKux MoJieNeH, TBOPUYECKHUX u
MPAKTUKO-OPUEHTUPOBAHHBIX 33/1a4;

pa3BUTHE YMEHUN HAOIIOMATh MPUPOIHBIC SBICHUS U BHITIOIHATH OMBITHI,
nabopaTopHbie pabOTBl M JKCIEPUMEHTAJIbHBIE HCCIEIOBaHUS C
UCIOJIb30BAaHUEM U3MEPUTEIBHBIX TPUOOPOB;

OCBOCHHE TIPUEMOB pabOThl ¢ MHpOpMaIel GU3NIECKOr0 COACpKaAHUS,
BKJItOUasi HHPOPMAITUIO O COBPEMEHHBIX JOCTIDKCHUSAX (PU3UKHU, aHAIIU3 U
KPUTHUYECKOE OLICHUBaHUE UHPOPMALINH;

3HAKOMCTBO €O c(hepamu npodeccrHoHaTbHON NesATeNbHOCTH, CBI3aHHBIMU
C (U3NKON, W COBPEMECHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha
JOCTHKEHHUAX (PU3UUECKOM HAyKH.

Ha usydyenue ¢usuku (6a30BBIM ypOBEHb) Ha ypOBHE OCHOBHOI'O OOIIETO

oOpa3oBanus orBoauTcs 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B Heneno), B 8
Kjacce — 68 yacoB (2 waca B Hezento), B 9 kitacce — 102 vaca (3 vaca B HEJENIO).



[Ipennaraemelii B mporpaMMe 1o (GU3MKe MepevcHb JadopaToOpHBIX paboT u
OIBITOB HOCUT PEKOMEHIATEIbHBIN XapaKTep, YIUTEb JeaeT BIOOP MPOBEICHIS
7a00paTOpHBIX PabOT W OMBITOB C YYETOM HWHAMBUIYAIbHBIX OCOOCHHOCTEH
O00yJarOIINXCs, CMHUCKA AKCIIEPUMEHTAILHBIX 3aJaHHM, TMpeIaraéMbIX B paMKax
OCHOBHOT'O TOCYAapCTBEHHOTO dK3aMeHa 1Mo (U3HKE.



COIAEPKAHUE OBbYYEHUA
7 KUIIACC

Pa3znesn 1. ®u3uka u e€ posib B MO3HAHUM OKPY:KAIOIIEro Mupa.
®usnka — Hayka o mnpupone. fABneHus npupoibl. PUNYECKUE SABICHUSA:
MEXaHNYECKHUE, TEIUIOBBIE, DJIEKTPUYECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.
Ouzuueckne BenuuuHbl. W3mepenmne ¢usndeckux BenuduH. Duszmueckue
npubopsl. [TorpemHocTs n3MepeHuit. MexayHapo/iHasi CUCTEMa €IUHHUII.
Jemoncmpayuu.
1. MexaHnueckue, TEIUIOBBIE, JJIEKTPUYECKUE, MATrHUTHBIC, CBETOBBIC
SIBJICHUSL.
2. @usnueckue MpuOOPHl U MPOLEAYpa NPSIMbIX U3MEPEHUN aHAJIOrOBBIM U
I (POBBIM MPUOOPOM.

Jlabopamopnwie padbomosl u onvimol.

1. OmpeneneHue 1EHbI IeJIECHUS ITKAIbl U3MEPUTETHLHOTO TIPUdOpa.
2. H3mepenne o0bEMa KUIKOCTH U TBEPIOTO TEa.

3. Omnpezenenue pa3MepoB MajbIX Tell. .

Pa3znea 2. IlepBoHayasibHbIe CBe/IeHHsI 0 CTPOEHMHU BellecTBA.

Crtpoenue BemiecTBa: aTroMbl M MOJIEKYJbI, HX pa3Mmepbl. OTBITHI,
JIOKA3bIBAIOIINE JUCKPETHOE CTPOCHUE BEILIECTBA.

JIBmxenne dactul BemiectBa. CBS3b CKOPOCTH JBWKEHUSA YaCTHUI[ C
TemmepaTypoil. bpoyHoBckoe nBmwkenme, muddysus. BzammomencTBre yacTuil
BEILIECTBA: MPUTSXKEHNE U OTTAIIKUBAHUE.

ArperatHble COCTOSHUSI BEIIECTBA: CTPOCHUE Ta30B, KUAKOCTEH M TBEPABIX
(KkpucTayuimueckux) Teia. B3auMocBsi3b MEXKIy CBOWCTBAMHU BEIIECTB B Pa3HBIX
arperaTHbBIX COCTOSIHHSIX M MX aTOMHO-MOJIEKYJISIpHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSTHUM BOJIBI.

Hemoncmpayuu.

1. HaGmronenne OpoyHOBCKOTO JIBHKCHHUS.

2. Habmonenue nuddys3un.

3. HaGmionenue  sBieHUM,  OOBSCHSAIONIUXCS  TMPUTSDKCHUEM WM

OTTAJIKMBAHUEM YaCTHUI] BEIIECTBA.

Paznea 3. /IBuskeHue U B3auMo/ieiicTBHE TeJl.

Mexannueckoe NIBWKEHUE. PaBHOMEpPHOE M HEPABHOMEPHOE JIBUKECHHUE.
Cxopoctb. CpenHsis CKOpOCTh MPU HEPABHOMEPHOM JBMKEHUM. Pacyér mytu u
BPEMECHHU JBUKCHUA.



SABneHne wHepumH. 3aKOH WHepUMH. B3anmoneicTBHE Tel Kak NpUYMHA
U3MEHEHUS CKOPOCTH [BH)KEHUs Tel. Macca Kak Mepa HWHEPTHOCTH Teda.
[InotHOCTE BemecTBa. CBSI3p IUIOTHOCTU C KOJIMYECTBOM MOJIEKYJI B €IMHULE
00BbEMa BEIECTBA.

Cwia Kak xapakTepucTHKa B3auMoAeucTBUs Tell. Cuiia ynpyrocTd M 3aKOH
I'yka. M3mepeHue cuibl ¢ OMOLIBIO AUHAMOMETpA. SIBJIEHUE TIATOTEHUS U CUJIA
TsokecTH. Cria TSHKECTH Ha Apyrux maHerax. Bec Ttena. HeBecomocts. Crioxxenue
CWJI, HAPABJIEHHBIX IO OJHOM IpsiMoM. PaBHonelctByromas cui. Cuiia TpeHUs.
TpeHue CKOIbKEHHS U TPEHUE TIOKOs. TpeHue B MPUPOJE U TEXHUKE.

Jemoncmpayuu.

1. HalmroneHne MexaHM4ecKoro JBIKECHHUS Tea.

2. N3mepeHune cKOpOCTH MPSAMOJIMHENHOTO JBUKECHUS.

3. HaOmionenue siBjeHUst HHEPIIMH.

4. HaGmroneHue u3MeHeHus: CKOPOCTHU MPHU B3aUMOJICUCTBUH TETI.

5. CpaBHEHHE MacC 0 B3aUMOJEHCTBHUIO TEN.

6. CnoykeHue Cul, HAaPABJIEHHBIX 110 OJHOM IPSIMOM.

Jlabopamopnwie padbomosl u onvimol.

1. U3mepeHue macchl Tena.

2. OnpeneneHue INIOTHOCTH TBEPIOTO TeA.

3. UccnepoBanune 3aBuUcHUMOCTU JedOpMALMKU TPYXKUHBI OT MPUIOKEHHOU

CHJIBL.
4. HccnepoBaHne 3aBHCHUMOCTH CHJIBI TPEHUSI CKOJIBXKEHHUS OT Beca Tela U
XapakTepa CONPHUKACAIOIINXCS IIOBEPXHOCTEMN.

Paszneun 4. JlaBjieHre TBEPABIX TeJl, dKMIKOCTEH U ra3oB.

Hasnenune. CriocoObl yMEHbIIICHHSI U YBEIUUEHUS JaBiieHus. J[aBieHue rasa.
3aBUCUMOCTh JaBJEHUS Ta3a OT 00bEéma, Temmeparypsl. [lepemada maBieHus
TBEPJBIMU TeEJlaMH, KUAKOCTAMH W razamu. 3akoH llackans. [lneBmatuueckue
MalluHbl. 3aBUCUMOCTh JaBJEHUS >KUIKOCTH OT TIyOWHBI. ['mapocTrarudeckuii
napanokc. Coobmaromuecs cocynbl. ['uapaBinueckiue MEXaHU3MBI.

Atmochepa 3emnu u armocepHoe mamieHue. [IpuduHBI CylecTBOBaHHUS
BO3ymIHOM oOonouku 3emiu. OnbeiT Toppuuennu. M3mepenune atmocdepHOro
JaBJeHUs. 3aBUCUMOCTh aTMOC(EPHOTO JaBJICHUS OT BBICOTHI HAJl YPOBHEM MOPAI.
[TpubGops! 17151 u3MepeHus: aTMOC(hEpHOTro 1aBJICHUS.

JleficTBHE )KUAKOCTU U ra3a Ha IOTPYy:KEHHOE B HUX TEJO. BhITankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [naBanue ten. BoznyxormiaBanue.

Jemoncmpayuu.

1. 3aBHCUMOCTbH JABJICHUS ra3a OT TeMIepaTyphbl.

2. llepenmaua naBieHUs )KUAKOCTBIO U TaA30M.

3. Coobmuaromuecs CoOCyabl.



4. I'mppaBinueckuil npecc.
[IposiBnieHne necTBUs aTMOCHEPHOTO JaBICHUS.

6. 3aBHCUMOCTH BBITAJIKUBAIOIICH CHJIBI OT 00BEMa MOrpyKEHHOW YacTH
TeNa U IJIOTHOCTH KUIKOCTH.

7. PaBEHCTBO BBITAJIKUBAIOLIEH CUJIbI BECY BBITECHEHHOW KUIKOCTH.

8. YCOBHE IUIABaHUWS TEJI: IUIABAHWE WJIA MOTPYKEHUE TEJl B 3aBUCUMOCTHU
OT COOTHOIIICHMS IIIOTHOCTEM TE€Na U KUJIKOCTH.

Jlabopamopnsie padbomost u onvimel.

1. OmpeneneHue  BBITAIKMBAIOIIEH  CWIbL, JICUCTBYIOIIEW Ha  TEJIO,
IIOI'PY>KEHHOE B KUJKOCTb.

Pa3nen 5. PaGora u MOIIHOCTB. DHEPrus.

MexaHnuueckas pabota. MOIITHOCTS.

IIpocTeie MexaHM3MBI: pblyar, OJIOK, HaKJIOHHAas IUIOCKOCTh. IlpaBuio
paBHOBecusi pblyara. [IpumMeHeHue mpaBuiIa paBHOBECUS phlyara K OJIOKY.
«3onoroe mnpaBwno» MexaHuku. KIIJ[ mnpocteix MexanumsmoB. IIpoctsie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexannueckass odHeprusa. Kunernyeckas W IOTEHUMANbHAs JHEPIHs.
[IpeBpaienre 0THOrO BH1a MEXaHUYECKOW YHEPTUM B IPYTOW. 3aKOH COXPaHEHUs
SHEPIUU B MEXAHHKE.

Jemoncmpayuu.

1. IIpumepsl IPOCTBIX MEXaHU3MOB.

Jlabopamopnwie pabomut u onvimot. .

1. Hccrmenosanue ycioBUil paBHOBECUS pblyara.

2. W3mepenue KII/] HaKIOHHOM MJIOCKOCTH.

8 KVIACC

Pa3gea 6. TenioBbIe ABJICHUS.

Temnepatypa. CBsi3b TeMIlepaTypbl CO CKOPOCTHbIO TEIUIOBOTO JIBHXKCHUS
yacTull. BHyTpeHHss »sHeprus. CnocoObl HM3MEHEHUsT BHYTPEHHEH DSHEpruu:
TeIvionepenaada u COBEpIICHUE paboTHI. Buasr TEIUIONEepEeaaUm:
TEIUIONPOBOIHOCTh, KOHBEKIIUSI, U3JTYYEHHUE.

KonnuecTBo TEIIOTHL. YIelbHAs TEIUVIOEMKOCThH BEllecTBa. 1e€mIooOMeH H
TEIUIOBOE paBHOBECHE. YpaBHEHHE TemioBoro Oamanca. IlmaBineHwe wu
OTBEpJICBAHUE KPUCTAUIMYECKUX BELIECTB. YJIeIbHAs TEIUIOTA ILJIABJICHUSA.
[TapoobOpazoBanue u koHjaeHcanus. Mcnapenuwe. Kunenue. VYienpHas Ttemiora
napooOpa3oBaHus. 3aBUCUMOCTh TEMIEPATYPhl KHUIEHUS OT aTMOC(HEpPHOro
JIaBJICHUS.

BnaxnocTs BO31yXa.



DHeprus TOIJIMBa. Y JIeJbHAas TEIUIOTa CTOPaHUSL.
[Tpunimner paboTel TeroBbIX aBurarenei KIIJ[ TerutoBoro npuratens.
TeroBble IBUTATENN U 3aIIATA OKPYKAKOIIEH CPEIIBL.
3aKOH COXpPaHEHUS U MPEBPAILCHUS SHEPTUMU B TEIUIOBBIX MPOLIECCAX.
Hemoncmpauuu.
[IpaBuna n3MepeHus TemMIepaTypsl.
Bunbl Teronepenayn.
OxunaxxaeHue npu COBEPIIEHUH padoThI.
Harpeanue npu coBepiiieHuu pabOThl BHEIIHUMU CUJIaAMHU.
CpaBHEeHUE TETUIOEMKOCTEN pa3IMUHBIX BEIIECTB.
HaGmaronenre Kurenus.
Habmronenune nocTostHCTBa TeMIepaTyphl IPH TUIABICHUU.
Moaenu TeIIOBBIX ABUTATEIEH.
Jlabopamopnsie pabomoul u onvimol.
1. HccnenoBanue sBICHHUS TEIJIOOOMEHA NPH CMEIIMBAHWMU XOJIOJAHOW U
ropsiueu BOJBI.
2. Omnpenenenue yaenbHONW TEINIOEMKOCTH BEIIECTBA.
3. OmnpeneneHne OTHOCUTENIBLHON BIAXKHOCTH BO3yXa.

©® N o v ks~ w N

Pazgen 7. JinekTpuyeckre ¥ MATHUTHBIE SIBJICHUS.

OnekTtpuzauusi Ten. J[Ba poma 3ieKTpuyecKux 3apsiaoB. BzaumoneiicTBue
3apspKeHHBIX  Ten. 3akoH KynmoHa (3aBUCUMOCTh  CHJIBI  B3aMMOJICUCTBUS
3apsHDKEHHBIX TEJT OT BEJIMYUHBI 3aPSJI0OB U PACCTOSTHUSI MEXKTY TETIAMH).

Onektpuueckoe mnojie. Hanpspk€HHOCTh aiekTpuueckoro mnois. [lpuHuun
CYHEpHO3ULIUH IICKTPUUECKUX TTOJIeH (Ha Ka4eCTBEHHOM YPOBHE).

Hocutenu snekTpuyeckux 3apsaoB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsi.
Crpoenne aroma. IIpOBOOHMKM W JOUAJEKTPUKU. 3aKOH  COXpPAHEHUS
3JIEKTPUYECKOTO 3apsa.

ONEKTPUUECKUM TOK. YCIIOBHSI CYIIECTBOBAHUS DIEKTPUUECKOIO TOKA.
HUctounuku mnocTtossHHOro TOKa. JIEMCTBUSI AIEKTPUUYECKOro TOKa (TEIIOBOE,
XUMHUYECKOE, MAarHUTHOE). DJIEKTPUUECKHUIN TOK B JKUJKOCTAX U T'a3ax.

Onektpuueckas uenb. Cuia  Toka.  DJEKTPUYECKOE  HAIpsKEHHE.
CormnpoTuBineHre NPOBOJHUKA. Y IEIBHOE CONPOTHBIIEHUE BellecTBa. 3akoH Oma
o ydactka nenu.  [locienoBarenbHOE€ U HapaulieibHOE  COCIMHEHHE
IPOBOTHUKOB.

PaGora u MoOmHOCTH 3JIEKTpUYECKOr0 ToKa. 3akoH J[xoyns—Jlenna.
DIIEKTPUUECKUE LIETIH U MOTPEOUTENH IIEKTPpUUECKOil sHepruu B ObITy. KopoTkoe
3aMbIKaHUE.

[TocrossHHbIE ~ MarHUTHL.  B3aumMonencTBUE  IMOCTOSHHBIX ~ MAarHUTOB.
MaruutHoe nosne. MarHutHoe 1osie 3eMJId U €ro 3Ha4eHue JJIs )KU3HU Ha 3emlle.



OnbiT  Opcrena. MarautHoe T1Iol€  JJIEKTpUYECKOro Toka. [IpuMeHeHue
3JIEKTPOMArHWTOB B TEXHUKE. JleHiCTBME MAarHUTHOI'O TIOJISl HA TPOBOJAHUK C TOKOM.
DJIIEKTPOJBUraTellb MOCTOSIHHOTO ToOKa. Vcronb3oBaHHWe 3IEKTpOABUTATENied B
TEXHUYECKHX YCTPOMCTBAX U HA TPAHCIIOPTE.

Oneitel @apaned. SABnenne snekrpomarHuTHOM MHAYKUMK. [IpaBuno Jlenua.
DIIEKTpOreHepaTop. CnocoOb1 MOJTYYEHUS ANEKTPUYECKOU SHEPTHH.
DNEKTPOCTAHIINK Ha BO30OHOBIISIEMbBIX UCTOYHUKAX SHEPTHH.

Hemoncmpauuu.

DIIEKTpHU3aLHs TEN.
JIBa poza 3JIEKTPUUECKUX 3apSIOB M B3aUMOJICHCTBUE 3aPSKEHHBIX TEll.
YCTpOUCTBO U JEUCTBUE JIEKTPOCKOMA.
DIIEKTPOCTATUYECKAs HHIAYKIUSI.
3aKOH COXpaHEHUS JICKTPUUECKUX 3aPsJIOB.
ITpoBOIHUKY U JUAJECKTPUKH.
MopaenvrpoBaHue CHIOBBIX JIMHUM 3JEKTPUIECKOTO MO
HcTouHnkn MOCTOSHHOTO TOKA.
JIecTBUA 3JIEKTPUYECKOrO TOKA.
. DNEKTPUUYECKHUI TOK B KUJKOCTH.
. 'a30BBbIM pa3ps.
. I3Mepenue cuipl TOKa aMIepMeETPOM.
. I3mepenue 3J1eKTpUYECKOro Harps>KeHUs: BOJIbTMETPOM.
. PeocTtar u marasuH COIPOTUBIICHUN.
. BzanmopgencTBre moCTOSHHBIX MAarHUTOB.
. MonenupoBaHre HEBO3MOKHOCTH pa3/IeJICHUS IMOJIOCOB MarHuTa.
. MonennupoBaHUe MarHUTHBIX MOJIEH TOCTOSTHHBIX MArHUTOB.
. OneIT Dpcrena.
. MarautHoe nosie Toka. DJIeKTPOMarHur.
. JlencTBrEe MarHUTHOT O TOJISI HA IPOBOJHUK C TOKOM.
. DJEKTPOJIBUTATENb MOCTOSIHHOTO TOKA.
. UccnenoBanue siBIEHUS 3JIEKTPOMArHUTHON MHAYKIIUH.
. OnbrTel @apajes.
. 3aBUCUMOCTh HAIpPABJICHUS HMHAYKIIMOHHOIO TOKa OT YCJIOBUM €ro
BO3HUKHOBEHUSI.
25. DIEKTPOreHEPATOP MOCTOSTHHOIO TOKA.
Jlabopamopnuie padbomost u onvimel.
1. HM3mepeHue u peryJupoBaHue CUIIbI TOKA.
2. H3mMmepeHue U peryinupoBaHUE HAMIPSKEHMUSL.
3. HccrnenoBanue 3aBUCMMOCTH CWJIbI TOKA, WUIYIIErO0 4Y€pe3 PE3UCTOP, OT
COIPOTHUBIICHUS PE3UCTOPA U HANIPSI)KEHUSI HA PE3UCTOPE.
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4. TlpoBepka mpaBWia CJIOXKEHHUS HANPsSKEHUU TIPU TMOCIEI0BATEILHOM
COEIMHEHUH JIBYX PE3UCTOPOB. .

5. Omnpenenenne paboThI MIEKTPUUECKOTO TOKA, UIYIIET0 Yepe3 Pe3UcTop.

6. OmpenernieHHe MOIIHOCTU 3JIEKTPUUECKOTO TOKA, BBIAEISEMON Ha
pe3ucrTope.

9 KUIACC

Pa3gea 8. Mexannueckue siBJICHHA.
Mexanuueckoe aBWkeHHEe. MarepuanpHas Touka. Cucrema oOTcuéra.
OTHOCUTENBPHOCTh MEXAHMYECKOTO JBWKEHHS. PaBHOMEpHOE NpPSAMOIMHEHHOE
nBrxenue. HepaBHomMepHOe NMpsMOIMHEHOE IBMKEeHHE. CpenHssl 1 MIHOBEHHas
CKOPOCTB TeNa INPU HEPABHOMEPHOM JBHKECHHH.
VYckopenue. PaBHOyckopeHHOe TmpsiMoiiMHEHOe JBHKeHHe. (CBoOOIHOE
nageHue. OnsITel ['anues.
PaBHOMepHOE ABMKEHHE MO OKpYXHOCTH. llepnon u yvactora obOparieHus.
JIuneitHasa u yriaoBasi CKOpoCTH. LIeHTpocTpeMuTENbHOE YCKOPEHHUE.
ITepseiit 3axkoH HeroToHa. Bropoi 3akoH HeroroHa. Tperuit 3akoH HproToHa.
[IpyHIMT CynepO3UIUN CHJL.
Cuna ynpyroctu. 3akoH ['yka. Cuina TpeHus: cuiia TpeHUs CKOJIbKEHUS, CHJia
TPEHUS TIOKOSI, IPyTrUe BUbI TPEHUS.
Cuna TsKECTM U 3aKOH BCEMHUPHOrO TATOTEHHUA. YCKOpEHHE CBOOOIHOIO
nafgeHus. JBwxenue mianer Bokpyr Connua. IlepBas kocmuyeckass CKOPOCTb.
HesecoMocTs 1 neperpysku.
PaBHOBecue martepuanbHON TOYKH. AOCONIOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOIO TENA C 3aKPEIUIEHHON OChIO BpallleHus. MOMEHT cuiibl. LIEHTp TAKECTH.
Nmnynsc tena. M3MeHeHne ummyibca. VIMIynbCc cuibpl. 3aKOH COXPaHEHHUS
UMITyJIbCa. PEakTUBHOE IBMKEHUE.
Mexannyeckass paboTa W MOIIHOCTh. PaboTa CMII TSDKECTH, YNPYTOCTH,
Tperus. CBsA3b 3Hepruu U padotsl. [loTeHManbHas SHEeprus Teja, MOJAHITOrO HaJ
IIOBEPXHOCTBIO 3eMJIH. [loTeHIManbHas 3HEprus cxKaTou NnpyxuHbl. KnHeTnueckast
sHeprusi. TeopeMa 0 KMHETHYECKOW SHEPIHMU. 3aKOH COXPAHEHHS] MEXaHUYECKOU
JSHEPIUH.
Jemoncmpauuu.
1. HaOmroneHne MEXaHMYECKOTo JIBUKEHUS Tejla OTHOCUTENBHO Pa3HbIX TENl
OTCYETA.

2. CpaBHEHME NyTE€W W TPACKTOPUM JBWXKEHUS OJHOIO M TOrO K€ Teia
OTHOCHUTEJIBHO PA3HBIX TEJl OTCYETA.
N3mMepeHne CKOpOCTH U YCKOPEHHUsI IPSIMOJIMHENHOIO IBUIKCHUS.

4. HccnenoBaHue NMPU3HAKOB PABHOYCKOPEHHOTO JBUKECHUS.



5. HalGmronenue nBHKEHUS Tena M0 OKPYKHOCTH.

6. HaOmionenue MexaHMUeCKUX SBJICHUM, IPOUCXOASIINX B CUCTEME OTCUETa
«Tenexxka» mnpu €€ paBHOMEPHOM M YCKOPEHHOM JABHKCHUU
OTHOCUTENbHO KaOMHETAa PU3UKH.

7. 3aBUCUMOCTb YCKOPEHHMS Te€Jaa OT MAacCChl T€lla U JEUCTBYIOUIECH HA HETO
CHUJIBI.

8. Habmronenue paBeHCTBA CHJI IPU B3aUMOJICHCTBUU TEIL.

HN3meneHue Beca Tena npu yCKOPEHHOM JIBUKEHUM.

10. [Tepenayua umnysibca nNpu B3auMOJCUCTBUM TEI.

11. [IpeoOpa3zoBaHus SHEPTUH MPU B3aUMOJICHCTBUH TEIl.

12. CoxpaHeHHE UMITYJIbCA TPU HEYIIPYTOM B3aUMOJCHCTBUU.

13. CoxpaHeHHEe UMITYJIbCa TIPU aOCOIIOTHO YIIPYTOM B3aUMOJICUCTBUMU.

14. HaGnrozieHne peakTUBHOTO IBMXKCHUS.

15. CoxpaHeHHe MEXaHUYECKON IHEPTUHU TIPU CBOOOTHOM TaJICHUH.

16. CoxpaHEeHHE MEXaHUYECKON YHEPTUM NPU JABUKEHUHU TeJla MO/ JeHCTBUEM
IPY>KUHBL.

Jlabopamopnwie padbomosl u onvimol.

1. OmnpeneneHne YCKOpPEHUs Tejla MPU PaBHOYCKOPEHHOM [IBHDKEHUHU MO
HaKJIOHHOM IJTOCKOCTH.

Pasznen 9. Mexanuveckue Koj1ie0aHus U BOJIHBI.

KonebatenbHoe aBmxeHne. OCHOBHbIE XapaKTEPUCTUKH KOJI€OaHH: epuo/,
4acToTa, aMIUINTyAa. MareMaTH4eCcKul U NPYXKUHHBIA MasATHUKHU. lIpeBpamenue
SHEPruu MpH KoJIeOATENbHOM JIBUKEHHUU.

3aryxaromue  kojebaHua.  BeIHyxnaeHHble — KoieOaHusa.  Pe3onaHc.
Mexanuueckue BoJiHBI. (CBoiicTBa MEXaHWYECKUX BOJH. IIpomonbHbie U
IONEpeYHble  BOJIHBL. JlmMHA BOMHBI M CKOPOCTh €€ PacIpOCTPAHECHMS.
Mexanunyeckue BOJIHBI B TBEPIOM TeJI€, CEHCMUYECKUE BOJIHBL.

3Byk. I'pomKkocTh 3ByKa M BbicoTa ToHA. OTpakeHue 3ByKa. MH(pa3sByk u
YJIBTPA3BYK.

Hemoncmpauuu.

1. HaOmroneHue konebOaHMM Ten MOJX JEHCTBUEM CHIIBI TSKECTH WM CHIIBI
YIPYTOCTH.

Habmonenue xonebanuii rpy3a Ha HUTU U HA TIPYXKUHE.
Halntonenue BeIHYXAE€HHBIX KOJIEOAHUI U PE30HAHCA.
PacrnipocTpaneHne npooibHbIX U MTONEPEYHBIX BOIH (HA MOJEIHN).
Habmoienue 3aBUCMMOCTH BBICOTHI 3ByKa OT 4aCTOTHI.

. AxycTHUYecKui pe3oHaHC.

JIaﬁopamopre pabomwt u onvimeol.
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1. OmpeneneHde 4YacToThl M Mepuoja KoyieOaHUW MaTeMaTUYECKOro
MasTHHKA.

2. W3mepenue yckopeHus: CBOOOAHOIO MaJeHuUs.

Pa3znesn 10. Di1eKTpOMArHUTHOE 10JI€ U JIEKTPOMATHUTHBIE BOJIHBI.

OJIEKTPOMArHUTHOE  TOJIE.  ODJEKTPOMAarHuTHble  BOJHBL.  CBOMCTBa
AJIEKTPOMAarHuTHeIX BOdH. lllkasa 37I€KTpOMAarHWTHBIX BOJH. lMcrnonb3oBaHue
AJIEKTPOMAarHUTHBIX BOJIH JIJISL COTOBOM CBSI3H.

OneKkTpoMarHuTHas npupoaa cera. CkOpocTh cBera. BonHOBBIE CBOWMCTBA
CBETa.

Jemoncmpayuu.

1. CBoiicTBa 3JI€KTPOMAarHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Pasznen 11. CBeToBbIe SIBJICHUS.

JlyueBass  Mmogmenp  cBera.  Mcrounumkm — cBera.  [IpamonmHenHOe
pacnpoctpanHenue cBera. 3atMeHuss ConHia u JIynsl. Otpaxkenue ceera. [lmockoe
3epKano. 3aKOH OTPa)KEHHUs CBETA.

[Ipenomnenue cBera. 3akoH mpenomieHus cBera. [lodHoe BHYTpeHHEe
OTpaXEHHE CBeTa. VIcmonp30BaHME TIONMHOTO BHYTPEHHETO OTPAXEHHUS B
ONTHUYECKUX CBETOBOJIAX.

Jlunza. Xon nydeit B guH3ze. Onruyeckas cucrtema (¢oToarnmapara,
MHKpOCKONAa M Tejieckomna. [ma3 kak onrhueckas cucrema. biam3opykocTs u
JaTbHO30PKOCTb.

Paznoxxenne Oenoro cBera B croekTp. Omnbitel HpioToHa. CrokeHue
CIIEKTPAJIbHBIX LBETOB. J(Mcniepcus cBera.

Hemoncmpayuu.

[IpsAMonuHEeHOE pacIpOCTPaHEHNE CBETA.

Otpaxenue cBera.

[Tonyyenue n3o0paxeHuil B MIOCKOM, BOTHYTOM U BBIMYKJIOM 3epKaJiax.
[Ipenomiienue cBera.

OnTuyeckuii CBETOBO/I.

Xop nydyelt B coOuparolie JuH3e.

XoJ JIydeu B paCCEMBAIOIIEH JIMH3E.

[Tomydenune n300pakeHU C TOMOILBIO JINH3.
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[Ipunuun aeiictBus (oToanmnapara, MUKpPOCKONA U TEIECKOIIA.
10. Mopens riasa.

11. PaznoxxeHue Oenoro cBera B CHEKTP.

12. [lomyyenue 06enoro cBeTa NpH CI0KEHUH CBETA Pa3HbIX LIBETOB.



Jlabopamopnwie pabomut u onvimot. .
1. Ompenenenue (POKYCHOTO PacCTOSHHS M ONTUYECKON CHIIBI coOUparoien
JIUH3BI.

Pa3nen 12. KBaHTOBBIE SIBJICHHUS.

OmneiTel Pe3depdpopna v mimanerapHas mozenb atoma. Mogens atoma bopa.
Hcnyckanue u nornomnieHue ceera aroMoM. KBaHThl. JInHeWdaTsie ClIEKTPHI.

PannoaktuBHOCTh. Anbda-, 6eTa- u raMma-uzinydeHus. CTpoeHre aTOMHOrO
aapa. HyxioHHas wmoxaens aroMHoro sapa. HMsoromel.  PaauoakTtuBHbIE
npeBpaunieHus. [lepuon momypacmnaaa aTOMHBIX SIAEP.

SnepHple peakuuu. 3aKOHbI COXPAHEHUsS 3apsSJ0BOrO M MacCOBOIO YHCEIL.
OHeprusi cBsi3M aTOMHBIX sfep. CBsA3b MacChl W dHEpruu. Peakuuu cuHTE3a U
nenenus anep. Mcrounuku sueprun ConHLa v 3BE31.

Anepnas sHepreTuka. JleWcTBUA pPaAUOAKTUBHBIX MU3JIYYEHUU HA >KUBBIE
OpraHU3MBI.

Jemoncmpayuu.

1. CHexTpbl U3Ty4YEHHSI U MOTJIOMICHHUS.

2. ChekTpsl pa3JIMYHbIX I'a30B.

3. ChekTp Bomopoaa.

4. HaOmroneHnue TpekoB B kamepe BuiibcoHa.

5. Pabora cuéTunka HOHU3UPYIOLIUX U3Ty4EHUN.

6. Peructpanus nzinydeHus NpupoaHbIX MUHEPAIIOB U MPOAYKTOB.

Jlabopamopnwie padbomost u onvimot.

1. HaOnroneHue CIUTOMIHBIX U IMHEWYAThIX CIIEKTPOB U3ITYUYECHHS.

2. HMccnenoBanue TpPEKOB: M3MEPEHHE DHEPIMM YACTHULBI 110 TOPMO3HOMY

nyTH (1o gororpadusim).

IToBTOPUTEIHLHO-0000 1A NI MOTYJIb.

[ToBTOpHUTETHHO--0000IAIONTNIT MOTYIb IPEIHA3HAYCH JIJIsl CUCTEMAaTU3AlUN
U 0000IIeHHs  TNPEIMETHOrO  COACpKaHUS U ONbITa  JACATEIbHOCTH,
IPUOOPETEHHOTO MTPU U3YYEHUU BCETO Kypca (PU3MKH, a TAKXKe JJIs MOJTOTOBKH K
OCHOBHOMY TOCYIapCTBEHHOMY »J3K3aMeHy MO (u3uke i 00ydJaroIuxcs,
BBIOPABIINX 3TOT yUYE€OHBIN MPEAMET.

[Ipy n3ydeHUn JAHHOTO MOJIYJS PEATU3YIOTCS U CHCTEMATU3UPYIOTCS BUIBI
JIESITeNbHOCTU, Ha OCHOBE KOTOPBIX 00€CIEeUMBAETCS JOCTUKEHUE MPEIMETHBIX U
METaNpeJMETHbIX  IUIAHUPYEMBIX  pe3ylbTaToB  0OydeHus, QopMupyercs
€CTECTBEHHOHAYy4YHas! T'PAMOTHOCTH: OCBOCHHE HAY4YHBIX METOAOB HCCIEIOBAHUS
SIBIICHUA TPUPOABI U TEXHHUKH, OBIAJCHUE YMEHUSIMH OOBACHATH (DU3MueckKue
SBJICHUSI, TPUMEHSS T[OJYy4YEHHbIE 3HAHMS, pellaTh 3a4a4d, B TOM YHCIE
Ka4ECTBEHHBIE U KCIIEPUMEHTAIbHBIE.



[IprHIMNMANBHO NEATENBHOCTHBIM XapaKTep JAHHOTO pa3felia peanu3yercs
32 CY€T TOro, YTO OOYyYalolUeCs BBINOJHAIOT 3aJaHus, B KOTOPBIX UM
IpeaIaraercs:
Ha OCHOBE IIOJYYEHHBIX 3HAHHWIl pacno3HaBaTh M HAYYHO OOBSCHATh
(duznyueckue sIBICHUS B OKPY>KaloIel MPUPOE U OBCETHEBHOM KU3HH;
UCMOJIb30BaTh HayuyHbl€ METOJIbl UCCIIEAOBAHUS (U3NYECKUX SBJIEHUI, B TOM
YUCJIE I IPOBEPKU TUIIOTE3 U ITOIYYEHHs TEOPETUUECKUX BBIBOZOB;
OOBSCHATh HAy4yHbIE OCHOBBI HauOojee Ba)XXHBIX JOCTH)KEHHUH COBPEMEHHBIX
TEXHOJIOTUH, HAIPUMED, TPAKTUYECKOT O UCTOIb30BaHUS PA3JIMYHBIX UICTOYHUKOB
JHEPIUM Ha OCHOBE 3aKOHA IIPEBPAILECHUs U COXPAHEHMs BCEX U3BECTHBIX BUJIOB
JHEPIUM.



IVIAHUPYEMBIE PE3VYJIbTATbBI OCBOEHHUA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIET'O OBPA3OBAHUA

N3yyenue ¢u3nKy HA ypOBHE OCHOBHOT'O OOIIET0 0Opa3oBaHHUs HAIMPABIEHO

Ha JOCTM)KEHUE JIMYHOCTHBIX, METANPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX
pe3yIbTaToB.

B pesynbTaTe uzydeHus: Gu3nKu Ha ypoBHE OCHOBHOI'O 00IIIero o0pa3oBaHuUs

y oOyuaronierocsi Oynyt copMupoBaHbl CIEIYIONIME JTUYHOCTHBIE PE3yJIbTaThl B
YacTu:

1) IaTPUOTHYECKOT0 BOCIIUTAHMS

— IPOSIBJIEHUE UHTEpPECa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOM
buznuecKol HayKu;

— LIECHHOCTHOE OTHOIIIEHUE K JIOCTUXKEHUSIM POCCUMCKUX YUEHBIX --(DUZUKOB;

2) rpamIaHCKOr0 M TyXOBHO-HPABCTBEHHOI0 BOCTINTAHUSA:

— TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYXJIEHHH OOIIECTBEHHO 3HAYMMBIX
U OTUYECKUX TMpOoOJIeM, CBS3aHHBIX C MPAKTUYECKUM NPUMEHEHHEM
TOCTIKECHUN (PU3UKH;

— OCO3HAaHME BAXXHOCTH MOPAJbHO--3TUYECKUX TMPUHIMUIOB B JESATEIbHOCTH
YUYEHOIO;

3) 3¢TeTHYECKOr0 BOCIIUTAHUSI:

— BOCHPUITHE 3CTETHUYECKUX KauyeCTB (PU3MYECKOW HAyKU: €€ TapMOHUYHOIO
NOCTPOEHUSI, CTPOrOCTH, TOUHOCTH, JJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

— OCO3HaHUE€ UEHHOCTH (PU3NYECKOM HAyKH KaK MOIIHOIO HHCTPYMEHTA
ITO3HAHUS MHPA, OCHOBBI PA3BUTHUS TEXHOJIOTMM, BAKHEMIIEN COCTaBISAIOLIEH
KYJbTYpPBI;

— pa3BUTHE HAYYHOW JIOOO3HATEIHHOCTH, MHTEpECA K HCCIEI0BATEIbCKON
JeATEeNIbHOCTH;

S) ¢opMupoBaHusT  KYJbTYPbl  3A0POBbS M  3MOLMOHAJIBLHOIO
0J1aromnoJry4us:

— OCO3HaHHWE LEHHOCTH Oe3omacHoro oOpa3a >KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MUpPE, BAXKHOCTH MpPaBWJI O€30MacHOr0 IOBEICHUS Ha
TpaHCIOPTE, HA JOporax, ¢ JJIEKTPUYECKHUM U TEIJIOBBIM O0OPYJOBAaHHUEM B
JIOMalTHUX YCIIOBHSIX;

— chOopMUPOBAHHOCTh HaBbIKa pediexkcud, NpPU3HAHME CBOEro IpaBa Ha
OLIMOKY M TaKOTr'0 K€ MpaBa y APYroro 4eioBeKa;

6) Tpy10BOI0 BOCIIMTAHMS:

— AKTUBHOE y4YacTHE€ B PEIICHUU MPAaKTHYECKUX 3a/1ad (B paMKax CEMbH,
o0pa3oBaTeNbHOW  OpraHW3ali, TOpOAa, Kpas) TEXHOJIOTHYCCKON W



COIMAJIbHOM HAIPaBJICHHOCTH, TPEOYIOIUX B TOM 4YHCIE W (PU3MUECKUX
3HaHUM;

— UHTEPEC K MPAKTUIECKOMY M3yUeHHUI0 MPOdecCuii, CBA3aHHBIX C (PU3HKO;

7) 3K0JIOTM4€CKOr0 BOCIIMTAHUS:

— OpHUEHTaIMs Ha NpPUMEHEHHE (DU3MYECKUX 3HAHUW I pelleHus 3aaad B
007acTH OKpPYXKAIOIIeW Cpeabl, TUIAHHUPOBAHUSA TIOCTYNKOB W OIEHKH UX
BO3MOJKHBIX MTOCJIEACTBUN JIJIsl OKPYKAIOIIEH CPEIbI;

— OCO3HaHUE TI00AJLHOTO XapaKTepa IKOJIOTHYECKUX MpobjieM U MyTed uX
peuieHus;

8) apanTanum K M3MEHSIIOIIUMCS YCJOBHUSIM CONMAJIBHOH W NPUPOIHOM
cpeabl:

— MOTPeOHOCTh BO B3aMMOJEWCTBUU TMPHU BBHINOJHEHUWU HWCCIEAOBAaHUN U
NPOEKTOB (HM3UYECKON HANPABICHHOCTH, OTKPBITOCTH OIBITY M 3HAHUSIM
APYruxX;

— TIOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUUYECKYIO
NeSTeIIbHOCTD;

— MOTPeOHOCTH B (POPMUPOBAHUM HOBBIX 3HAHUM, B TOM YHCIIe (HOPMYITHUPOBATH
UJIeU, TIOHSITHUS, TUTIOTE3bl O QPU3UYECKUX 00BEKTAX U SABJICHUSX;

— OCO3HaHUue IePUIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00JIaCTH
(1)76370.97 8

— ITUTAHUPOBAHWE CBOETO PAa3BUTHSA B MPHOOPETCHHM HOBBIX (PHU3UIECKUX
3HAHUM;

— CTpEeMJICHHUE aHAJU3UPOBATh U BBISBISTH B3aUMOCBSI3H MPUPO/IbI, 00IIECTBA U
HYKOHOMHKH, B TOM YHCIIE C UCTIOJIb30BaHNEM (DU3UUECKUX 3HAHUH;

— OILIEHKa CBOMX JICUCTBHM C Y4YETOM BIIMSHHS Ha OKPYXKAIOLIYIO Cpeny,
BO3MO>KHBIX TJI00QTBHBIX MOCIEACTBUIMA.

METAINPEIMETHBIE PE3YJIBTATBI

B pe3ynbTaTe OCBOEGHHSI MHpOrpaMMmbl IO (U3HKE HA YPOBHE OCHOBHOIO

o01rero oopazoBanus y odydaromierocs Oyayr copMupoBaHbl MeTanpeaMeTHbIe
Pe3yJIbTaThl, BKIIIOUYAIOIIUE TO3HABATEIIbHBIC YHUBEPCAIbHBIC YUeOHbIC TeHCTBUS,
KOMMYHUKATHBHBIC  yYHHBEPCAJIbHBIE  Y4eOHBIC  JICHCTBUS,  PEryJISTUBHBIC
YHUBEPCAIbHBIC YUCOHBIC TCHCTBHS.

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

Ba3oBbIe Jjorunueckue JeicTBUA:



BBISBIISAITh W XapaKTEPU30BaTh CYIIECTBCHHBIC TPU3HAKA OOBEKTOB
(ssBIIEHUM);

yCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KJIaCCU(PHUKAIIMUA, OCHOBAHUS JIJIS
000011IeHNs U CPAaBHEHUS,

BBISIBJISITh 3aKOHOMEPHOCTH ¥ TIPOTUBOPEYHSI B pacCMaTpUBAEMBbIX (pakTax,
JTAHHBIX U HAOJIIOICHUSIX, OTHOCAIIUXCS K (DU3UUECKUM SIBIICHUSM;
BBISIBIISITh TIPUYUHHO--CJIC/ICTBEHHBIC CBS3M TPU W3YYEHUU (U3UUECKUX
SIBJICHUHA W TPOIIECCOB, JIeNaTh BBIBOJBI C MCIOIL30BAHUEM JICTYKTHBHBIX
Y WHIYKTUBHBIX YMO3aKJIIOUCHHM, BBIIBUTATh THIIOTE3BI O B3aUMOCBS3AX
(bU3UYECKHUX BEJIMYHMH,

CaMOCTOSITEJILHO BBIOMpPATh CHOCOO pemnieHus y4eOHOW (Qu3nueckon
3alauu (CpaBHEHHWE HECKOJbKUX BapUAHTOB pEIICHHS, BBIOOp Hambosee
MOXOSIIETO ¢ YYETOM CaMOCTOSITEIFHO BBIJICTICHHBIX KPUTEPHEB).

Ba3oBble ucciiegoBarejbcKye 1eMCTBUSA:

MCII0JIb30BaTh BOMPOCHI KaK UCCIIEIOBATEIbCKUN HHCTPYMEHT O3HAHHUS;
MPOBOJUTH MO CAMOCTOSTEIHHO COCTABJICHHOMY IJIaHY OIIBIT, HECIOXKHBIN
bu3nuecKkuil HKCIEPUMEHT, HEOONBIIOE HCCIENOBaHUE (DPUIUYECKOTO
SBJICHUS;

OLICHMBATh HA NPUMEHUMOCTb M  JIOCTOBEPHOCTh HH(OpMAIHIO,
MOJIYYEHHYIO B XOJI€ UCCIEOBAHUS WIIH SKCIIEPUMEHTA;

CaMOCTOSITEIBHO (POpMYyITUPOBATH 00OOIIEHUS U BBIBOJIBI 1O pe3yJbTaTaM
MPOBENEHHOTO HAOIIOCHUS, OTbITa, UCCIIEIOBAHUS;

MPOTHO3UPOBATh  BO3MOXKHOE  JlajbHEWIlIee pa3BUTHE  (PUBHMUECKUX
MIPOIIECCOB, a TAKKE BBIJBUTaTh MPEANOI0KEHHUS 00 UX Pa3BUTHH B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

PabGora ¢ undopmanmei:

NPUMEHSATH Pa3Iu4Hble METO/AbI, THCTPYMEHTBI U 3alpOChl MPU MOUCKE H
orOope MHpOpMALlUM WIA JAHHBIX C YY4ETOM MpPEAJIOKEHHOW y4uyeOHOU
¢duznyeckoil 3a1auy;

aHaM3UPOBATh, CUCTEMATU3UPOBATh M UHTEPIPETHUPOBATH HHPOPMAIUIO
pa3IUYHbIX BUAOB U (POPM IPEICTABIICHNUS,

CaMOCTOATEIbHO BbIOMpaTh ONTUMAJbHYIO (OpPMY IpEACTaBICHUS
uHpOpMalMl M WUIOCTPUPOBATh peEIHIaeMble 3a7aud  HECIOXKHBIMU
cXeMaMHu, TharpaMMaMu, HHOM TpaduKoil 1 UX KOMOUHALIUSAMU.

KoMMyHHMKATHBHBIE YHHBEpPCAJIbHbIE Y4eOHbIE JeHCTBHSA:

B XO7¢ OOCYXJCHHUS Y4eOHOro MaTepHalia, pe3ybTaTOB Ja0OpaTOPHBIX
paboT M MPOEKTOB 3a/1aBaTh BOIPOCHI 0 CYIIECTBY 00CYK/IaeMOM TEMBI
BBICKA3bIBaTh HJICH, HAIlCJCHHBIC HAa PCEIICHHE 3aJauyd M IOJJAep KaHue
01aroxeaaTeIbHOCTH OOIICHNS



COIMOCTAaBJISATh CBOM CYXACHUS C CYXJICHHSIMH JPYIHMX YYaCTHUKOB
Juanora, OOHapyXUBaTh Pa3IMYMe U CXOJICTBO MO3UIINIA;

BBIPAKATh CBOIO TOUKY 3PEHHS B YCTHBIX M MUCHhbMEHHBIX TEKCTAX;
MyOJIMYHO MPEJICTABNIATH PE3YJAbTAThl BBIIIOJIHEHHOTO (PU3NUECKOTO OIbITa
(3KCIIEpUMEHTA, UCCIEAOBAHMS, IPOEKTA);

NMOHMMAaTh W WCIOJB30BaTh  MPEUMYIIECTBA  KOMAHIHOM U
WHANBUIYaIbHOW pabOThl TMPU PEIICHUU KOHKPETHOU (U3UUECKOU
npo0JIEMBI;

NPUHUMATh eI COBMECTHOW JCSITCIILHOCTH, OPTaHW30BBIBATh JEHCTBUS
no e€ JOCTIDKCHHMIO: PACTpEeNeNsaTh pOIH, OOCYXKIaTh TMPOLECCH U
pPE3yJIbTaThl COBMECTHOM pabOTHI, 000011aTh MHEHHUSI HECKOJIBKUX JIFOJICH;
BBITIOJTHATH CBOIO YacTh PaOOThI, OCTUTAsl KAaU€CTBEHHOI'O pe3ysbTara 1o
CBOEMY HAIlPaBJIEHUIO U KOOPJIUHUPYS CBOM JEUCTBHUS C JIPYTUMHU
YJIeHaMU KOMAaH/Ibl;

OILICHMBATh KAa4eCTBO CBOETO BKJajJa B OOIIUI MPOIYKT TO KPUTEPHSIM,
CaMOCTOSITEIBHO C(HOPMYJIUPOBAHHBIM YYACTHUKAMU B3aUMOICHUCTBUS.

PerynsiTuBHBIC YHMBeEpCaJbHbIe YUeOHbIE AeliCTBUSA

Camoopranusanus:

BBISIBJISITh TIPOOJIEMBI B JKU3HEHHBIX M YUYEOHBIX CUTYAlMsIX, TPEOYIOLIUX
JUIsL perieHust GU3NYECKUX 3HaHU;

OPHUEHTHPOBATBCA B  PA3IMYHBIX IOAXOJAAX IPUHATHUS  PELICHUHN
(MHIMBUAYaJIbHOE, MPUHATHE PEUIEHUS B TpYIIe, NPUHATHE PELICHUM
TPYIIION);

CaMOCTOSITEIIbHO COCTAaBIISITh AJITOPUTM pelieHus (U3NYECKOM 3a]1aun UiTu
IUTaHA HCCIEAOBAaHUSA C Y4ETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOKHOCTEW, ApTyMEHTUPOBATH MPEJIaracMble BApUAHTHI PELLIEHUM;
JieN1aTh BbIOOP U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

C&MOKOHTpOJ’lb, AMOIHMOHAJIbHBIN HHTEJIEKT:

JlaBaTh aJIeKBaTHYIO OIIEHKY CUTYaAIlMH U MpeaiaraTh IiaH €€ U3MEHEHHUS;
OOBSACHATh NPUYMHBI  JOCTMOXKEHHUS  (HEAOCTHIKEHHUSI) PE3yJIbTaTOB
NEeSITeTbHOCTH, JaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHUBBI B ACSATEIBHOCTh (B TOM YHUCJE B XOJ BBIIOJHEHUS
(U3UYECKOTO HCCIENOBAHUS WM TMPOEKTa) HA OCHOBE HOBBIX
OOCTOSTENIbCTB, M3MEHMBIIUXCS CHUTYyallMi, YCTAHOBJICHHBIX OIIUOOK,
BO3HUKIIINX TPYJHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTATA LIEJIA U YCIOBUSIM;

CTaBUTh €05 Ha MECTO APYroro 4ejoBeKa B XOJE CIOpa WU JUCKYCCUU
Ha Hay4YHYIO TeMY, TOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JAPYToro;



MPU3HABATH CBOE MPABO Ha OIMIMOKY MpHU pelieHnH (HU3NUYecKuX 3a1ad uin
B YTBEPIKIACHUAX HA HAYYHBIE TEMBI U TAKOE XK€ IIPaBO APYroro.

HPEIMETHBIE PE3YJIBTATHI

K xoniy ooyuenust B 7 kj1acce npeMeTHbIE Pe3yIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OO YUAIOIIUXCS YMEHUM:

UCIIONb30BaTh  MOHATUA: (PU3MYECKHE U  XUMHUYECKUE  SBJICHUS,
HaOII0JICHUE, SKCIEPUMEHT, MOJEeb, TUIOTE3a, CAUHUII (U3UIECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperatHble COCTOSHUSI BeulecTBa (TBEpIOE,
KUAKOE, Ta3000pa3HOE), MEXaHHYECKOe JBWKEHHE (paBHOMEpHOE,
HEPaBHOMEpPHOE, TMPSAMOJMHENHOE), TpPACKTOpHs, PaBHOAEHCTBYIOIIAs
cuna,  jaedopmarus  (ynpyras, MJIacTUYecKas), HEBECOMOCTb,
COOOIIAIOIINECS COCYbL;

paznuyarh sBiaeHUS (Auddy3us, TEMIOBOE IBMKEHHUE YACTHI] BEIIECTBA,
paBHOMEpPHOE  JBWKEHHE, HEPAaBHOMEPHOE  JIBH)KEHUE,  HWHEPIus,
B3aUMOJICMCTBUE TEJ, PABHOBECHUE TBEPABIX TEN C 3aKPEIUIEHHOW OCBIO
BpalllEHUs, TMepenada AaBiICHUS TBEPABIMH TEJIAMH, KUIAKOCTAMU U
razamyd, arMochepHoe JaBlieHWEe, IUTaBaHWUE TeN, MPEBPAIICHUS
MEXaHUYECKON AHEpPruu) MO OMUCAHUIO WX XapaKTEPHBIX CBOWMCTB U Ha
OCHOBE OTBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3UYECKOE SBIICHUE;
pacro3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3UUECKUX  SBICHUU B
OKpYXaloleM MHpEe, B TOM uucie (U3NYECKUE SIBIICHUS B TPUPOJIE:
MpUMEPhl JIBUKEHHUS C PA3JIMYHBIMU CKOPOCTSMH B XKUBOM M HEXUBOU
MPUPOJIE, NEUCTBUE CWIBI TPEHUS B MPUPONE U TEXHUKE, BIHSIHUE
aTMOC(EpHOro J1aBJICHUs HA >KMBOW OpPraHU3M, IJIaBaHUE PbIO, phluaru B
TeJIe YeJIOBEeKa, IPU 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a7a4y B y4eOHYIO,
BBIJICJISITH CYIIECTBEHHBIC CBOMCTBA (IMTPU3HAKU) (PU3UUECKUX SIBIICHUI;
OIMKCHIBATh M3YyYEHHBIE CBOMCTBA TEN U (PU3UYECKUE SIBJICHHS, UCTIOIb3Ys
dbusnueckue BeIWYMHBI (Macca, O0BEM, IUIOTHOCTH BEIIECTBA, BpEM,
yTh, CKOPOCTb, CPEAHSSI CKOPOCTh, CHJIa YIPYTrOCTH, CUJa TAXKECTH, BEC
Tena, CWia TpeHus, JaBieHue (TBEPIOro Tena, >KHUIKOCTH, Tra3a),
BBITAJIKMBAIOIIAs CUJIa, MEXaHWYeckas padoTa, MOIIHOCTb, TUIEYO CHIIBI,
MOMEHT CWIbl, KOX((OUIIMEHT TOJE3HOTO JCHCTBUS MEXaHU3MOB,
KUHETUYECKasi W TOTEHIHAIbHAS SHEPTHsi), MPU OMHCAHWUU MPABUIBHO
TpakToBaTh  (U3UYECKUM  CMBICI  HUCIIOJB3YEMBIX  BEIMYMH, HX
0003HaYeHUs1 ¥ EIUHULIBI (PU3NUYECKUX BEIUYUH, HAXOIUTh (POPMYIIBI,
CBSI3BIBAIONINE JAHHYIO (DM3UYECKYIO BEIMUYMHY C JIPYTUMU BEIMYWHAMH,
CTPOUTH TpahvKu N3YICHHBIX 3aBHCUMOCTEH (PH3NUECKUX BEITMYNH,



XapaKTepu3oBaTh CBOWCTBA TN, (PU3UUECKUE SIBICHHUS U MPOLECCHI,
UCIIOJIb3YsI TIPaBMIIa CIIOXKEHUs CHII (BAOJb OJHOW MpsMoi), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, MPaBWJIO paBHOBECHUs pbiuara (0s0Ka),
«30JI0TO€ TPABWJIO» MEXAHHMKH, 3aKOH COXPAaHEHUS MEXaHU4ECKOU
SHEPruM, MNpU ITOM JaBaTh CJIOBECHYIO (DOPMYJIUPOBKY 3aKoHa H
3alUCHIBATh €r0 MAaTEMATHYECKOE BBIPAKEHUE;

OOBICHATH (PU3HUECKUE SIBICHHUS, MPOLIECCHl U CBOMCTBA TEN, B TOM YHCIIE
U B KOHTEKCTE€ CHUTYyallMil MPaKTHKO-OPHUEHTHPOBAHHOIO XapaKTepa:
BBISIBJISITh TIPUYUHHO--CJICJICTBEHHBIC CBS3U, CTPOUTh OOBACHEHHE U3 1-2
JIOTUYECKUX IIaroB ¢ OMOpoil Ha 1-2 M3y4EeHHBIX CBOWCTBA (DPU3UUECKUX
SBJICHUM, (PU3UIECKUX 3aKOHA WIJIH 3aKOHOMEPHOCTH;

pemiatb pacu€THele 3a7ayd B |—2 JeHCTBUSA, MCMONb3YS 3aKOHBI U
dbopMybl, CBsA3BIBalOUIME (PU3MUYECKHE BEIMYMHBI: HAa OCHOBE aHAW3a
YCIIOBHSI 33/1a4d 3alHUCHIBATh KPATKOE yCIOBUE, MOJCTABIATh (hU3MUECKUE
BEITUYMHBI B (DOPMYJIBI M TPOBOIUTH PACUETHI, HAXOAWUTH CIPABOYHBIC
JTaHHBIE, HEOOXOAUMBIE I PEUIeHUs 3a/ad, OLIEHUBATh PEATMCTUYHOCTh
MOJy4eHHOU (PU3NYECKOM BEIMYUHBI;

pacmo3HaBaTh MPOOJIEMbI, KOTOpPHIE MOXKHO PEIINTh TPH TOMOITU
(U3HYECKUX METOAO0B, B OMMCAHUH UCCIIEI0OBAHUS BBIEIATH IPOBEPIEMOE
npeanonoxenue  (TUnoresy),  pazidyaTb W MHTEpPIPETUPOBATH
MOJIYYCHHBIA pe3yJbTaT, HAXOIUTh OIIMOKA B XOJI€ OIbITa, JeNaTh
BBIBOJIbI 110 €T0 PE3YJIbTaTaM;

NPOBOJAUTH OMBITHI O HAOMIONECHUIO (PU3NYECKUX SIBJICHUUA WIH
bu3UIECKUX CBOIICTB TEJl: dbopmyIUpoBaTh MIPOBEPSAEMBIC
MPEANONI0KEHUs1, COOMpPaTh YCTAHOBKY M3 MPEAI0KEHHOT'0 000PY10BaHMS,
3aMMChIBATh XOJI OMBITAa U (DOPMYITUPOBATH BHIBOJIBI;

BBITIOJIHATh TPSMBIE U3MEPEHUS PACCTOSHMS, BPEMEHHU, MAacChl Tela,
0o0béMa, CWJIBl M TEMIEpaTypbl C MCIOJb30BAHMEM aHAJIOIOBBIX U
u(poBBIX MPUOOPOB, 3aAMUCHIBATH IMOKa3aHUs NPUOOPOB € YUYETOM
3aJIaHHOM aOCOMIOTHOM MOTPEITHOCTH U3MEPEHUH;

MPOBOJUTH MCCIIEA0BAHUE 3aBUCUMOCTH OJHOW (PU3NYECKOW BEIIMUUHBI OT
JIpPYrol ¢ HCMOJNb30BAHUEM TMPSAMbBIX HU3MEpPEHUN (3aBUCHUMOCTU IyTH
PaBHOMEPHO JABMXKYIIErOCs Tela OT BPEMEHHM JBHKCHHUS TENA, CHUJIbI
TPEHMS CKOJIbKEHUS OT Beca Tela, KauecTBa 00pabOTKH MOBEPXHOCTEHN T
Y HE3aBUCUMOCTH CHJIBI TPEHUS OT IUIOUIAJAN CONPUKOCHOBEHHUS TEII, CHIIBI
YOPYroCTU OT Y/UIMHEHHS MPY>KUHBI, BBITAJIKUBAIONIEH CHUIIBI OT 00BbEMA
MOrpyKEHHOM YacTH Tela U OT IUIOTHOCTU XKUJKOCTH, €€ HE3aBUCUMOCTHU
OT TUIOTHOCTH T€Jia, OT INIYOUHBI, HA KOTOPYIO MOTPYXKEHO TEN0, YCIOBUM
IUIaBaHUsl TEJ, YCJIOBUM paBHOBECHs pbluara M OJIOKOB), y4acTBOBAaTh B



IUTAHMPOBAHUM Y4E€OHOTO HWCCIEAOBaHUs, COOMPATh YCTAaHOBKY W
BBITIONHITh W3MEPEHUS, CIEMys MPENI0oKEHHOMY IUIaHy, (UKCHPOBATH
pe3yNbTaThl TOJIYYEHHON 3aBUCUMOCTH (DU3MYECKUX BEIWYMH B BUJE
NpEIIOKEHHBIX Ta0bnuil U TpaduKOB, AENaTh BBIBOJABI MO peE3ylbTaTaM
UCCIICIOBAHMS;

IPOBOJNUTh KOCBEHHbIE H3MEpPEHMs (PU3MUECKHX BEJIWYUH (IUIOTHOCTH
BEIIECTBA JKUAKOCTU W TBEPAOTO Tejia, CuUjla TPEHHUS] CKOJIbKECHMUS,
JaBJICHHWE  BO3/yXa, BBITAIKUBAIONIAs  CWiIa, JEHCTByMOIIas Ha
NOTPYXEHHOE B KHUJIKOCTh TeNO0, KOA((OUIMEHT IOJNEe3HOTO JEHCTBUS
OPOCTBIX MEXAaHU3MOB), CJeAysl NPeUIOKEHHOM HMHCTPYKUUU: TpHU
BBIMIOJTHEHUH HU3MEPEHUM coOupaTh 3KCIEPUMEHTAIBHYIO YCTaHOBKY U
BBIUMCIISITh 3HAYEHNE UICKOMOMW BEITMYMHBI,

COOJTIOIaTh MpaBWIa TEXHUKU O€30MMaCHOCTH MPHU padoTe ¢ 1abopaTOpHBIM
o0opyI0BaHUEM;

yKa3bIBaTh MPUHIUIBI ACHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BECHI, TEPMOMETpP, IUHAMOMETpP, COOOLIAIIIMECS COCYAbl, Oapomerp,
phIYar, IOJBMKHBIN U HETIOABW)KHBIN OJIOK, HAKIIOHHAS IJIOCKOCTH;
XapaKTepu30BaTh TMPUHIMIBI  JCHCTBUS W3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM HAa WX OMHCAaHUA (B TOM 4YHUCIE:
MNOJIIMITHAKY, yCTPOWCTBO BOAOIPOBOJA, THIPABIMYECKUN Tpecc,
MaHOMETp, BHICOTOMEp, TIOPIITHEBOK HACOC, apEOMETP), HCIIONIb3YsT 3HAHUS
O CBOMCTBaX (PM3UYECKUX SBJICHUM M HEOOXOMUMBbIE (HPU3UUYECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOAUTH  MpUMEphl  (HAXOAWTh  WH(POPMAIMIO O  TpHUMEpax)
NPAaKTHYECKOTO HCIONIb30BaHUs (PU3MYECKHX 3HAHUW B TOBCEIHEBHOU
KU3HU 711 oOecrieueHnst 0€30MacHOCTH MpU oOpaIrieHuu ¢ mpudopamMu u
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHHUS 3JI0POBbS U COOJIIOICHUS
HOPM DKOJIOTHYECKOTO MOBEACHUS B OKPYXKAIOIIEH cpere;

OCYIIIECTBJIATH OTOOp HWCTOYHUKOB uH(popmanuu B HHTepHeTE B
COOTBETCTBHH C 33J]aHHBIM MTOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUH © TYTEM CpPaBHEHUS PA3IUYHBIX HCTOYHUKOB BBIJCIATD
UHPOPMAIMIO, KOTOpas SIBISAETCS NPOTHBOPEUYMBON WM MOXET OBITh
HETOCTOBEPHOIA;

UCTIOJIb30BaTh MPH BHIOJHEHUH YUE€OHBIX 33a/laHUN HAy4YHO--TIOMYJISPHYIO
auTepaTypy  (pU3MUecKoro coaepiKaHds, CIPaBOYHBIE  MaTEpHAIbI,
pecypcbl cetu MIHTEepHET, BlajeTh MpuéMamMi KOHCIICKTHPOBAHUS TEKCTa,
npeodpazoBaHusl UHPOPMALIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIE KPAaTKHE MHCbMEHHbBIE U YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 MCTOYHHKOB MH(pOpMAIuu (HU3MUECKOTO CONIEPKaHUs, B TOM



yyclie MyOJMYHO JIefaTh KpaTKUEe COOOUIEHUS O pe3yibTaTax MPOEKTOB
WIM Y4eOHBIX MCCIENOBAaHUN, NpPU HTOM TPAMOTHO MCIOIB30BaTh
W3YYCHHBIM TOHATUHHBIMN ammapaT Kypca (U3MKH, COMPOBOXAATh
BBICTYIUIEHUE ITPE3EHTALINEN;

IpU BBIMOJTHEHUH Y4YEOHBIX NPOEKTOB M HCCIEAOBAHUM pacrpenesTh
00513aHHOCTH B TpYIIE B COOTBETCTBUHM C IOCTABJIEHHBIMU 3ajauaMH,
CIEAUTh 3a BBINOJHEHWEM IUIAHA JCUCTBUM, AaJEKBAaTHO OLCHHUBATH
COOCTBEHHBIM  BKJAJ B  JEATEIbHOCTb  [PYIIIbI, BBICTPAaUBATh
KOMMYHHUKAaTHBHOE B3aUMOJECHCTBUE, YUUTHIBASI MHEHUE OKPYKAOIIHX.

K xoniy o6yuenus B 8 ki1acce npeaMeTHbIE pe3yabTaThl HA 6a30BOM YPOBHE
JIOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OO YUAIOIIUXCS YMEHUM:

MCII0JIb30BaTh MOHSTHS: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JIBUKEHUE
aTOMOB M MOJIEKYJI, arperaTHbI€ COCTOSIHUA BELIECTBA, KPUCTAIIINYECKUE U
aMop(¢HBIC TeNa, HACBHIIICHHBIN W HEHACBHIIMICHHBIM Tap, BJIAXKHOCTH
BO3/lyXa, TeMIepaTypa, BHYTPEHHSS HHEPrusi, TEIIOBOW JBUTATENb,
AJIEMEHTAPHBIN JIEKTPUUECKUI 3apsi/l, FIEKTPUUECKOE IO, MPOBOJHUKU
Y IUDJICKTPUKH, TTIOCTOSHHBIN AJIEKTPUYECKUN TOK, MATHUTHOE TOJIC;
paznnyath SBJICHUS (TEIUIOBOE PACHIMPEHHE M CXKAThe, TEeIUlonepenaya,
TEIJIOBOE PABHOBECHE, CMAUYMBAHUE, KAWUISIPHBIC SBJICHUS, UCIIAPEHUE,
KOHJICHCAIIUsl, TUIaBJICHUE, KpHUCTauIM3anus (OTBEpJeBaHUE), KUIICHUE,
Terionepeaaya (TETUIONPOBOIHOCTD, KOHBEKIIHSI, U3JIyYCHHE),
ANEKTpU3AIUS TeN, B3aUMOJEUCTBUE 3apANIOB, ACHCTBUS 3JIEKTPUUECKOTO
TOKa, KOPOTKOE€ 3aMbIKaHUE, B3aAUMOJCHUCTBUE MATHUTOB, JICHUCTBUE
MarHuTHOT'O TOJISl Ha MPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAs UHIYKITUS)
10 ONHCAaHMID UX XAPAKTEPHBIX CBOWCTB W HA OCHOBE OIBITOB,
JIEMOHCTPUPYIOMINX JaHHOE (PU3NUECKOE SBICHUE;

pacmo3HaBaTh TPOSBICHHE W3YYCHHBIX (PU3NUYECKUX SBICHUH B
OKpY’KaroIeM MHpe, B TOM uHcie (U3UYECKHE SBICHUS B MPUPOJE:
MOBEPXHOCTHOE HATSHKCHUE U KANWUISIPHBIC SIBIICHUS B TPUPOJE,
KpUCTAJIBI B mpupone, uznydeHue CoJHIA, 3amMep3aHhe BOJOEMOB,
MOpCKHUE Opu3bl, 00pa30BaHUE POCHI, TYMaHa, UHES, CHETa, JIEKTPUUECKHE
SABJICHUS B aTMocdepe, dJIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noyie 3emiu, Jpedd MOa0COB, POJIb MAarHUTHOTO TOJS JJisS JKU3HU Ha
3emiie, MONSIPHOE CUSIHUE, IPU 3TOM MEPEBOAUTH MPAKTUYECKYIO 337a4y B
y4eOHYI0, BBIACNIATh CYIIECTBEHHBIE CBOMCTBA (MpU3HAKHU) (U3UUYECKUX
SIBJICHUH;

OIKCHIBATh M3YyYEHHBIE CBOMCTBA TEN M (PU3UUYECKUE SIBJICHHS, UCTIOIb3Ys
busnyueckue BEIMYHUHBI (TEMIIepaTypa, BHYTPEHHSISI YJHEPTHUsl, KOJTUIECTBO
TEIJIOThI, yJeNbHasi TEIJIOEMKOCTh BEIECTBA, YACIbHAs TEIUIOTa



IUTaBJICHMS], yJeldbHAs TeIJioTa NapooOpa3oBaHUs, VeidbHas TeIioTa
CrOpaHusl TOIUIMBA, KOA(M(PUIIMEHT TMOJE3HOro JACHCTBUS TEIUIOBOM
MAllIMHbI, OTHOCUTENIbHAA BIIAXKHOCTb BO3/yXa, JJIEKTPUUYECKUU 3apsih,
CUJa TOKA, JJICKTPUUYECKOE HAMpPSKEHUE, CONMPOTHUBJIEHUE IPOBOIHUKA,
yAeIbHOE  CONpPOTUBIEHUE  BEIIEeCTBa, paboTa M MOIIHOCTh
ANEKTPUYECKOr0 TOKA), NPU  ONHUCAHUM MPAaBUWIBHO TPAKTOBAaTh
(bu3HYECKUil CMBICII MCTOIB3YEeMbIX BEIUYHH, 0003HAYEHUS W EIHHUIIBI
bU3UYECKUX BEIUYUH, HAaXOAUTh (OPMYJIbI, CBSI3BIBAIOIINE JTAHHYIO
(GUBUYECKYI0 BEIMYMHY C JAPYTUMU BEJIUYMHAMH, CTPOUTH TpaduKu
M3YYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUYHH;

XapaKTepu30BaTh CBOWCTBA Tel, (U3MUECKUE SIBICHHUS U TIPOIIECCHI,
WCIIOJIb3Yysl OCHOBHBIE TOJIOKEHUSI MOJIEKYJIAPHO--KUHETUYECKON TEOpUU
CTpPOEHUSl BEIleCTBA, MPUHIUII CYNEPHO3UIMU TOoJIed (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHMs 3apsaaa, 3akoH Oma [ yyacTKa LIeTH, 3aKOH
Jlxoyns—JleHna, 3akOH COXpAaHEHHsS DHEpPrud, TMpPH OSTOM JaBaTh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA W 3alMChIBATh €r0 MAaTEMAaTHYECKOE
BBIPAKEHUE;

OOBSICHATH (PU3UYECKHUE TPOIECChl M CBOMCTBA TEl, B TOM YHUCIE U B
KOHTEKCTE CUTYallMl MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTEPa: BBISABIISITH
MPUYUHHO-CJICICTBEHHBIE CBSI3H, CTPOUTH O0BACHEHUE U3 1—2 JIOTHYECKUX
1aroB ¢ omnopoi Ha 1-2 W3y4eHHBIX CBOMCTBA (DU3MUECKHUX SIBICHUM,
(bu3HUeCcKNX 3aKOHOB WJIU 3aKOHOMEPHOCTEH;

pemiatb pacu€THble 3aJadyd B 2—3 JEWUCTBUS, HCHOJb3YysSd 3aKOHbl U
dbopmyIbl, CBA3BIBAKOIINE (PU3NUECKHME BEIUYMHBI: HAa OCHOBE aHaln3a
YCIOBUSL 3aJladyd 3alHChIBaTh KPATKOE YCIOBHUE, BBISBIATH HENOCTATOK
JAHHBIX JUIS  peIIeHUs 3a7a4d, BBIOMpaTh 3aKOHBI W (HOPMYIIHI,
HEoOXOoauMbIe Il €€ pelIeHUs, MNPOBOAUTH pPacu€Thl U CpPaBHUBATH
MOJIy4E€HHOE 3HaUeHUE (PU3NIECKOM BEJIMUUHBI C U3BECTHHIMU JIAHHBIMU;
pacro3HaBaTh NPOOJIEMBbI, KOTOPbIE MOXXHO pEHIUTh MpPU OMOIIU
(U3UYECKUX METOJIOB, HCIMOJIb3Yysl ONHCAHUE HWCCIEIOBAaHUS, BBIACISThH
MPOBEPSIEMOE  TMPEANOJIOKEHUE, OLEHUBATh MPABWIBHOCTH IOPSJIKA
MIPOBEIEHUS UCCIIEIOBAHUS, AEIATh BEIBOBI,

MPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3WYECKUX SBICHUU WIH
(bU3UYECKUX CBOMCTB TelN (KAaNWJUISIPHBIC SIBJICHUS, 3aBUCUMOCTD JIaBJICHUS
BO3/lyXa OT €ro o0bEma, TeMIeparypbl, CKOPOCTH MPOLECCa OCTHIBAHUS U
HarpeBaHMsl MpPU U3IYYEHUH OT IBETa M3Tydarouled (IMOTrJIoIIaroieil)
IIOBEPXHOCTH, CKOPOCTh UCIIAPEHUS BOJBI OT TEMIEPATyphl KUIAKOCTH U
Iomaan €€ TIOBEPXHOCTH, JJIEKTPU3alUs TEI W B3aUMOJECUCTBHUE
AIEKTPUYECKUX 3apsfoB, B3aUMOJCHCTBHE TOCTOSHHBIX MAarHUTOB,



BU3yalu3allksl MarHUTHBIX TIOJIed TOCTOSIHHBIX MAarHUTOB, JEUCTBUS
MarHUTHOTO TOJSi HAa TPOBOAHUK C TOKOM, CBOMCTBAa 3JIEKTPOMAarHuTa,
CBOMCTBA 3JEKTPOABUTATENSl MOCTOSHHOIO TOKa): (POpMyIHpOBaTh
IIPOBEpPSAEMbIE MPEANON0KEHHUS], COOMPATh YCTAHOBKY M3 MPEAJIOKEHHOTO
000pyZI0BaHMs, ONMUCHIBATH X0/ OMBITA U (POPMYIUPOBATH BHIBOJIBI;
BBIIOJIHATH  IPSIMBIE  W3MEPEHHsT  TEMIEpPaTypbl, OTHOCUTEIbHOU
BJIQXHOCTH BO3/1yXa, CHJIbl TOKAa, HANpPSDKEHUS C HCIOIb30BAaHHEM
aHAJIOTOBBIX MPHUOOPOB M JATYMKOB (DU3MUECKUX BEIIMYWH, CPABHUBATH
pe3yIbTaThl U3MEPEHUN C YUETOM 3aJJaHHON a0COJIFOTHOM MOTPEIIHOCTH;
IPOBOJIUTH MCCIIEIOBAaHUE 3aBUCUMOCTH OJITHOM (PM3NYECKOM BEIHUYUHBI OT
IpPYyrod C  HUCIOJB30BaHUEM  MPSAMBIX  M3MEpPEHUH  (3aBUCUMOCTH
CONMPOTHUBJIEHUS] TPOBOAHUKA OT €ro JJIMHBI, IUIOMIAJU TONEPEUHOr0
CEUEHHUSI U YJIeTbHOI'0 COIPOTUBIICHHS BELIECTBA MPOBOJIHUKA, CUJIBI TOKA,
UAYNIEro 4epe3 TMPOBOJAHMUK, OT HANpSXKEHHs Ha  MPOBOJHUKE,
UCCJIEIOBAHUE TOCIEAOBATEIbBHOIO M  MApaJUIENIbHOTO  COEIMHEHHM
IIPOBOJHUKOB): IUIAHUPOBATH HCCIEAOBAHUE, COOMpPATh YCTAHOBKY H
BBINIOJIHATh W3MEPEHHUs, Clelys MNpPeI0oKeHHOMY IUIaHy, (UKCUPOBATH
pe3yabpTaThl TOJTYYEHHOM 3aBUCMMOCTH B BHJE TaOnull U Ipadukos,
JIeNIaTh BBIBOJBI 110 PE3YJIbTATAM UCCIIEAOBAHMS;

MPOBOJUTh KOCBEHHbIE HW3MEpEHUd (PU3NYECKUX BeIUMYMH (yAelbHas
TEIIOEMKOCTh ~ BEIIECTBA, COMPOTUBJIECHUE TMPOBOJHMKA, paboTra U
MOIITHOCTh 3JIEKTPUUECKOr0 TOKA): IJIaHUPOBAThb H3MEPEHHs, COOUpATh
AKCIIEPUMEHTAIbHYIO YCTaHOBKY, CJENysl NPEII0KEHHON MHCTPYKLUHHU, U
BBIYMCIIATH 3HAUEHHUE BEJINYUHBI;

coOII0aTh MpaBujia TEXHUKU 0€30MacHOCTH MpU paboTe ¢ 1abopaTopHbIM
000OpyTI0BaHUEM;

XapaKTepHU30BaTh NPHUHLMIBI  JEHCTBUS H3YyYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha MX ONucaHud (B TOM 4YHUCJE:
CUCTeMa OTOIUIEHUS JOMOB, TMTPOMETp, MapoBasi TypOWHA, aMIepMeETp,
BOJITMETP, CUETYMK DSJIEKTPUYECKOM DSHEPIHH, 3JIEKTPOOCBETUTEIbHBIE
npuOOpPBI, HArpeBaTENbHBIE AIEKTPOIPUOOPHI (IPUMEPHI), HIEKTPUUECKHE
MPEeIOXPAHUTEIH, DIEKTPOMArHUT, JIEKTPOABUTATENb MIOCTOSIHHOTO TOKA),
UCIIOJIb3Ysl 3HAHHUS O CBOMCTBAX (PU3UYECKUX SIBICHUN W HEOOXOIUMBIC
(u3nUecKre 3aKOHOMEPHOCTH;

pacno3HaBaTh IMPOCTbIE TEXHUYECKHE YCTPOWCTBA M H3MEPHUTEIbHbBIE
npuOopsl MO CXeMaM M CXEMaTUYHbIM PHUCYHKaM  (3KUJIKOCTHBIN
TEPMOMETP, TEPMOC, ICUXPOMETP, TMIPOMETP, BUraTeilb BHYTPEHHETO
CrOpaHMsi, AJIEKTPOCKOI, PEOCTAT), COCTABJIATH CXEMBI JJIEKTPUYECKHX



LETEN C MOCIEI0BATEIbHBIM U MapajuIeIbHBIM COCAUHEHUEM 3JIEMEHTOB,
pasnuyasi yCIOBHbIE 0003HAUCHUS DJIEMEHTOB AJIEKTPUUECKUX IICTICH;
NPUBOAUTH  MpUMEphl  (HAXOAUTh  HMHPOpPMAIUMIO O  TIPUMEpax)
MPAKTUUYECKOTO0 MCIOJIb30BaHUS (PU3MUECKUX 3HAHUW B IOBCEIHEBHOMU
KU3HU JJ1s1 oOecriedeHus 0€30MacHOCTH MPU OOpallleHUuu ¢ NMpudopamu U
TEXHUYECKUMHU YCTPOWUCTBAMH, COXPAHEHHS 370POBbS U COOJIIOJACHUS
HOPM 3KOJIOTUYECKOI0 MOBEJCHUS B OKPYKAIOIIEN CPEJIE;

OCYHIECTBJISITh MOUCK HHPOpMalui  (PU3UYECKOTO COACpPKAHUS B
HNurepHeTre, Ha OCHOBE HMEIOIIUXCA 3HAHUM U IIYTEM CpPaBHEHUS
JIOTIOJTHUTENbHBIX ~ MCTOYHUKOB  BBIJCNIATH  HH(POPMAIIUIO, KOTOpas
ABJISIETCS] IPOTUBOPEUUBOM MUIIU MOXKET OBITh HETOCTOBEPHOM;
MCII0JIb30BaTh MPU BHINOIHEHUH YYEOHBIX 3aJJaHUN Hay4HO--TIOMYJISIPHYIO
IUTepaTypy  (PU3MYECKOro COAEp)KaHUs, CHOPABOYHBIE MaTEpHAIbI,
pecypcebl cetu HTEpHET, BiaaeTh NpuéMamMu KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus HH(POpPMAITUY U3 OJHOU 3HAKOBOM CHCTEMBI B JIPYTYIO;
CO371aBaTh COOCTBEHHBIE MUCHMEHHBIE U KPATKUE YCTHBIE COOOIIEHUS,
0006mas wHOOpPMALMIO M3 HECKOJBKUX HCTOYHUKOB (PU3UUECKOTO
COJCp)KaHMs, B TOM 4YHCJIE MMYOJIMYHO TIPENCTABIATh pE3yIbTaThl
MMPOEKTHON WJIM HCCIIENOBATEIbCKOW NESITENbHOCTH, PU 3TOM I'PAMOTHO
UCIIOB30BaTh M3YYCHHBIM TOHATHIHBIN ammapar Kypca (Qusukw,
COIIPOBOXJATh BBICTYIUICHUE IIPE3EHTALIUEN;

IpU BBIMOJHEHUU YYEOHBIX MPOEKTOB U HCCIEAOBAaHUN (HUIUUECKUX
MIPOIIECCOB pacHpeAeisiTh OO0SI3aHHOCTH B TPYyINIEe B COOTBETCTBUU C
MOCTABJICHHBIMM 33/1a4aMU, CJICIUTh 3a BBINOJIHECHUEM IUIaHA JEUCTBUN U
KOPPEKTHUPOBAaTh €ro, aJeKBAaTHO OIICHUBaTh COOCTBEHHBIM BKJIaJ B
JIEATENBHOCTD TPYIIIbI, BBICTPAUBaTh KOMMYHUKATUBHOE B3aNMOJIENCTBUE,
MIPOSIBJISISI TOTOBHOCTD pa3perniaTh KOH(QIUKTHI.

K xoniy ooyuenust B 9 kj1acce npeamMeTHbIE pe3ybTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

UCIIONb30BaTh MOHSATHUS: CUCTEMa OTcu€ra, MarTepuajbHas TOYKa,
TPAEKTOPHUS, OTHOCUTEIHHOCTh MEXAaHWYECKOrO JBIKEHUS, Aehopmanus
(ympyrasi, mjaacTudeckasi), TPEHHE, IEHTPOCTPEMUTEIHLHOE YCKOpPEHHE,
HEBECOMOCTh M TEPErpy3KH, LEHTP THKECTH, aOCONIOTHO TBEPIOE TEIO,
IEHTP TSDKECTH TBEPIOTO Tella, paBHOBECHE, MEXaHUUECKUE KOJICOaHUs U
BOJHBI, 3BYK, WH(QPa3ByK MU YIbTPa3BYK, 3JIEKTPOMATHUTHBIC BOJIHBI,
IKajga 3JEeKTPOMArHUTHBIX BOJH, CBET, OJM30PYKOCTh U J1aJIbHO30PKOCTh,
CIEKTPBI UCITYCKAHMSI U TOTJIONICHUS, allb(a-, 6eTa- U raMMa-u3IydeHus,
W30TOIIbI, SiZIEpHasi SHEPTeTUKA;



pasznuyarh SIBJICHHUS (PAaBHOMEPHOE W HEPABHOMEPHOE NPSIMOJIMHEHHOE
JBUKEHHUE, PABHOYCKOPEHHOE MPSMOJIMHENHOE JBUKEHHE, CBOOOIHOE
NaJICHUE TEJI, PABHOMEPHOE IBHKEHUE 10 OKPYKHOCTH, B3aUMOJECHCTBHE
T€J, PEAaKTUBHOE JBUXEHHUE, KOJeOAaTeNbHOE IABWKEHHE (3aTyXarollue U
BBIHYKJIEHHbIE KOJIEOaHUs), PE30OHAHC, BOJHOBOE JBW)XEHHE, OTPAKEHHE
3ByKa, NPSIMOJIMHEWHOE PacHpOCTPAaHEHUE, OTPAKEHUE WU TNPEITOMIICHHE
CBETAa, IOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JI0KEHUE OEIOro CBETa B
CHEKTp M CJOXEHUE CHEeKTpPaJbHBIX LIBETOB, JUCIEPCHs CBETa,
€CTECTBEHHAsl PaJMOAKTUBHOCTb, BOSHUKHOBEHHE JIMHEHYATOrO CIIEKTpa
U3JIyYEHHs) 10 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIIUX JaHHOE (PU3UUECKOE SBICHHUE;

pacno3HaBaTh NPOSBICHHE U3YYEHHBIX (PU3WYECKUX  SIBJICHUH B
OKpy’)XamllleM Mupe (B TOM uucie (PU3MUECKHE SBJIECHUS B IPUPOJE:
NPUIUBBL U OTJIUBBIL, IBUKEHHUE Tu1aHeT COJTHEUHOHM CUCTEMBI, PEaKTUBHOE
JBWKEHUE JKUBBIX OpPraHU3MOB, BOCIPHUSTUE 3BYKOB JKUBOTHBIMH,
3eMJIETPSICEHUE, CEHCMUYECKHME BOJIHBI, I[yHAMH, 3XO0, LIBETa TeJ,
ONTUYECKHUE SIBICHUS B IPHUPOJE, OMOIOrMYECKOEe JIEHCTBUE BUAMMOIO,
yIbTPapHOIETOBOIO U PEHTICHOBCKOI'O M3JIyY€HHUH, €CTECTBEHHBIN
pPaANOAKTUBHBIN (POH, KOCMHYECKHE JYy4YH, PaJUOAKTUBHOE H3IIYyYEHUE
NPUPOAHBIX MHHEpAJOB, JIEHCTBUE pPANAMOAKTUBHBIX M3JIYYEHUH Ha
OpPraHu3M 4YeJIOBEeKa), MPH ATOM INEPEBOAMTH NPAKTHUECKYIO 3a7ady B
yueOHYI0, BBIIENATh CYHIECTBEHHBbIE CBOMCTBA (NIPU3HAKU) (PU3NYECKUX
SIBIICHUI;

OIKCHIBATh M3YyYEHHBIE CBOMCTBA TEN U (PU3UYECKUE SIBICHHS, UCTIOIb3YS
¢u3nyeckue BEIUYMHBI (CpEIHSs U MTHOBEHHAs CKOpPOCTb Tejla IpHU
HEPABHOMEPHOM JIBIDKEHHH, YCKOPEHHE, NEPEMELIECHUE, MyTh, YIJIOBas
CKOPOCTb, CHJIa TPEHMS, CWIa YINPYrOCTH, CWJIA TSKECTH, YCKOpPEHUE
CBOOOJHOrO TMAaJeHusi, BeC Tela, HUMIOYJIbC Tela, HWMILYJIbC CHUJIbIL,
MeXaHu4yeckass pabdoTa M MOIIHOCTb, INOTEHUUAJIbHAas HHEPrusl Tena,
MOJHATOIO0 HAJl MOBEPXHOCTBIO 3€MJIM, MOTEHIMAIbHAS SHEPTUs CKATON
NPYXUHBI, KHHETHYECKAas SHEprus, IOJHAs MEXaHW4YecKas SHEeprus,
NEPUOJ U 4acTOTa KoneOaHul, UIMHA BOJIHBI, TPOMKOCTb 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeIb MPETOMIICHUS CPENbl), P OMMCAHUU
NPaBUJIBHO TPAKTOBATh (DU3UYECKUN CMBICI HUCIHOJIB3YEMBIX BEITUYHH,
0003HaYeHUs1 U €IWHULBI (PU3NYECKUX BEIUYMH, HAXOIHUTHh (POPMYIIBI,
CBSI3BIBAIOLIME JAHHYIO (PU3MYECKYIO BEIMYUHY C JAPYTUMHU BEIUYHMHAMU,
CTPOUTH IrpapUKHU U3yUEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEJINYMH;
XapaKTepu30BaTh CBOMCTBa Tel, (PU3MUECKHE SBICHHUS U IPOLIECCHI,
UCIOJIb3Ysl 3aKOH COXPAHEHUs HPHEPruu, 3aKOH BCEMHUPHOI'O TATOTECHMS,



NOPUHIUIT CYNMEPHO3UIMA CHUJI, TPUHIUI OTHOCHTENbHOCTH [ amwmies,
3akoHbl HBIOTOHA, 3aKOH COXPAaHEHUS HMITYJIbCA, 3aKOHBbI OTPAKEHUS U
IPEJIOMJICHUS CBETA, 3aKOHbI COXPaHEHMsI 3apsJ0BOTO U MacCOBOTO YHUCEN
IpPU SIEPHBIX PEAKUUAX, MNPU ITOM J1aBATh CIOBECHYIO (POPMYIHPOBKY
3aKOHA U 3alMChIBATh €r0 MATEMATUYECKOE BhIPAKEHUE;

OOBSCHATh (PU3NYECKUE MPOIIECCHl M CBOMCTBA Ted, B TOM 4YHCIE U B
KOHTEKCTE CUTyalHil MPaKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa: BBIABIATH
NPUYUHHO--CIICACTBEHHBIE  CBSI3M, CTPOUTh OOBACHEHHWE ©3 2-3
JIOTUYECKUX IIAaroB ¢ OMOpPOM Ha 2—3 M3YYEHHBIX CBOWCTBA (PU3UUECKUX
SIBJICHUH, PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiath pacy€rHble 3amadd  (omuparonMecs Ha cuctemMy w3 2-3
ypaBHEHU), UCTIONB3YSl 3aKOHBI U (POPMYIIbI, CBA3BIBAIOIINE (HU3UUECKUE
BEIMUMHBI: HA OCHOBE aHAlIM3a YCIIOBUS 3a/Jayd 3alMChIBaTh KpPAaTKOE
YCIIOBUE, BBISBIATh HEIOCTAIOLINE WIM M30BITOUYHBIE JaHHbIE, BBIOUpPAThH
3aKOHBI U (HOPMYIIbI, HEOOXOIUMBIE JIJISl PEHICHUs, TPOBOAUTH PACUETHI U
OLICHUBAaTh PEAIUCTUYHOCTh IMOJYYEHHOIO 3HAYEHUsA (PU3HUECKOU
BEJIMYMHBL;

pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO pEIIUTh MPH [OMOIIU
(U3HYECKMX METOAOB, HCIONb3ysl OMHCAHHE HCCIEHOBaHUS, BBIACIATH
NPOBEPAEMOE MPENINONIOKEHNE, OLEHUBATh MPABWIBHOCTh TOpPsJIKa
NPOBEJCHUSI  HCCIEAOBaHUSA, J€JaTh  BBIBOJABI, HMHTEPIPETUPOBATH
pe3ybTaThl HAOJIIOIEHUH U OIIBITOB;

OPOBOANUTH OMBITHl MO HAOMIOACHHIO (DU3MYECKHX SIBICHUA WIH
bu3nueckux CBOMCTB Ten (M3yueHue BTOporo 3akoHa HbroToHa, 3akoHa
COXpPaHEHHUSl HHEPrUM, 3aBUCHUMOCTh NEpUojia KoieOaHUN NPY>KUHHOTO
MasiTHUKa OT MAacChl Ipy3a M *KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTY/Ibl MAJIBIX KOJIEOaHUM, PSIMOIMHEHHOE pacCIpOCTpaHEHUE CBETA,
pa3no)keHue Oeyoro CBeTa B CHEKTpP, M3YYEHHE CBOWCTB HM300paKeHHs B
IUIOCKOM 3€pKajie U CBOWCTB H300pa)k€HMsI IpeaMeTa B coOuparomien
JUH3e, HAOMIOJEHHE CIUIOMIHBIX W JIMHEHYaThIX CHEKTPOB H3ITYUYCHHS):
CaMOCTOSITEJIbHO ~ COOMpaTh  YCTAHOBKY W3 H30BITOYHOrO Habopa
0o0Opyl0OBaHUs, ONMCBHIBaTH XOJA  ONbITA U  €ro  pe3yJbTaThl,
(GbopMyIUpOBaTh BHIBOJIBI;

IPOBOANUTH MPU HEOOXOAUMOCTH CEPUIO MPSIMBIX W3MEPEHUH, onpeaenss
CpelHee 3HAueHHEe U3MEpsSEeMOM BEJIWYMHBI ((POKYCHOE pacCTOsHuE
coOuparomieii JIMH3bI), OOOCHOBBIBATH BHIOOpP cHoco0a HU3MEpPEHUS
(M3MEpUTENBHOTO MPUOOpPA);

OPOBOANUTH HCCIENOBAaHUE 3aBUCHUMOCTEH (U3MYECKHUX BEIMYMH C
UCTIOJb30BAaHUEM TPSAMBIX HM3MEPEHUH (3aBUCUMOCTH MYTH OT BPEMEHU



IIPY PaBHOYCKOPEHHOM JIBIDKCHHWHM O€3 HadajJbHOM CKOPOCTH, TEpHUOoia
KoJICOAaHWI MaTeMaTHYEeCKOro MasTHUKA OT JJIMHBI HHUTH, 3aBUCUMOCTH
yria OTpa)X€HUs CBETa OT yIJia MaJeHus U yria MpelIoMJIEHUs OT yria
najieHus): IUIAHUPOBAaTh HCCIEAOBAaHHWE, CaMOCTOATEILHO COOMpAThH
YCTAaHOBKY, (HUKCHpOBaTh pe3yJbTaThl TMOTYYECHHOW 3aBUCHMOCTH
bu3nueckuxX BEIMYMH B BUJE TaONUIl M TPaPUKOB, J€1aTh BBIBOABI IO
pe3yJbTaTaM HCCIICIOBaHUS;

MPOBOJUTh KOCBEHHBIC W3MEPCHHsS (U3NYECKHX BEIWYUH (CPEIHSS
CKOpPOCTh M YCKOPEHHE Tejla TpU PaBHOYCKOPCHHOM JIBH)KCHHH,
YCKOpEHHE CBOOOHOTO MaJieHus, XECTKOCTh MPY>KUHBI, KOADQHUIMEHT
TPEHUS CKOJBKEHUS, MEXaHWdeckas paboTa W MOIIHOCTh, 4YaCTOTa M
nepuoy; KoJeOaHWi MaTeMaTHYeCKOro W TPYKWHHOTO MAasTHHUKOB,
ONTHYECKas CHWjia COOMparolmell JIMH3BI, pPaJuOaKTUBHBIN  (OH):
IUTAHUPOBATh HM3MEPEHUs, COOMpaTh IKCIEPUMEHTAIBHYIO YCTaHOBKY H
BBITIOJTHATD U3MEPEHUs, CIEIYs MPEIIOKEHHON WHCTPYKITUHU, BBIYUCIISITH
3HAYEHWE BEIMYMHBI M aHATM3UPOBATH MOIYICHHBIC PE3YIbTaThI C YIETOM
3aJJaHHOW TIOTPEITHOCTH U3MEPEHHIA,

coOII0IaTh MpaBUjla TEXHUKU O€30MacCHOCTH MpU paboTe ¢ 1abopaTopHbIM
000py1I0BaHUEM;

pa3nuYaTh OCHOBHBIC TPU3HAKA W3YYCHHBIX (U3UYECKUX MOJEIICH:
MaTepuaibHas TOUYKA, aOCONIOTHO TBEPAOE TENO, TOYCUHBIM HCTOYHUK
CBETa, JIy4, TOHKas JIMH3a, IUIAHETapHAas MOJEIb aTroMa, HYKJIOHHas
MOJIeITb AaTOMHOTO SI/Ipa;

XapaKTepU30BaTh TNPHUHIMIBI JACHCTBUS HW3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OINOPOH HA WX OMHUCaHUA (B TOM 4YHCIE:
CIIUIOMETpP, JaTYMKU TIOJOKEHUS, DPACCTOSHUS W YCKOPEHHS, paKera,
9XOJOT, OYKH, TEPUCKOI, (oToammapar, ONTHYECKUE CBETOBO/IHI,
CIIEKTPOCKOT, J03UMETp, Kamepa BuibcoHAa), HCIONB3ys 3HAHUSA O
CBOMCTBaX (PHM3WYECKUX SIBICHWA W HEOOXOMUMbIE (U3HUECKUE
3aKOHOMEPHOCTH,

HCIIOJIB30BaTh CXEMbl U CXEMATUYHBIC PUCYHKH WU3YUCHHBIX TEXHHUYECKUX
YCTPOMCTB, M3MEPUTENBHBIX TPUOOPOB M TEXHOJIOTHYECKUX IPOIECCOB
NPHU PEIICHUU Yy4eOHO--MPAKTUICCKUX 3a/ad, ONTHYCCKHE CXEMBI IS
MOCTPOCHUS N300PAKEHUN B IJIOCKOM 3€pKajie M COOMPArOIIe JINH3E,;
NPUBOMUTH  NpUMEphl  (HAXoauTh  WMHGMOpPMAIIMIO O  TpUMEpax)
NPAaKTHYECKOTO HCIONIb30BaHUs (PU3MUECKUX 3HAHWH B TOBCETHEBHOU
KU3HU JIJIs1 oOecrieueHust 0€30MacHOCTH MpU oOparieHuu ¢ mpudopamMu u
TEXHUYECKUMHU YCTPOWUCTBAMH, COXPAHECHHS 370POBbSI M COOJIOJACHUS
HOPM SKOJIOTHYECKOTO TTOBEACHUS B OKPYIKAIOIIEH CpeJIc;



OCYIIECTBIATh TOWUCK WHPOpMaKu (QU3UIECKOTO COACPKAHHS B
WNuTepHeTe, caMOCTOSTEIHHO (GOPMYIIHUPYSI MOUCKOBBIN 3aMpOC, HAXOIUTh
IyTH ONpeAeNeHUs] JOCTOBEPHOCTH TMOJIyYEHHON MH(OpMAali Ha OCHOBE
UMEIOIINXCS 3HAHUHN U TOTIOTHUTEIbHBIX UICTOYHUKOB;

UCTIOJIb30BaTh MPH BHITIOJTHEHUH YUE€OHBIX 3a/laHUN HAy4YHO--TIONMYJISPHYIO
aUTepaTypy  (pU3MUECKOro CoAepiKaHMs, CIPaBOYHbIE  MaTepHAaIbl,
pecypcbl cetu HTepHeET, BlafeTh NpUEMamMi KOHCTIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus MH(POpPMALUU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC MHCHMEHHBIC M YCTHBIE COOOIIEHHS Ha OCHOBE
UHpOpPMAIMU U3 HECKOJIbKUX HCTOYHUKOB (DHU3MUECKOIO COAEpIKAHUA,
nyOIMYHO TPECTABNIATh PE3YNIbTaThl MIPOESKTHON WM UCCIEI0BATEIbCKON
JEeSITENbHOCTH, TMPH 3TOM TPAaMOTHO  HCIONB30BaTh  HM3yYEHHBIN
NOHSATUIHBIN anmapaT H3y4aeMmoro pasnena (U3MKU W CONpPOBOXKAATb
BBICTYIUICHHE TMpE3eHTaled ¢ y4€ToM O0COOEHHOCTEH ayauTOpUH
CBEPCTHHUKOB.



TEMATUYECKOE IINTAHUPOBAHUE
HNPEIMET: ®u3zuka 7 kuaacc. ABrop nporpammbli: E.M. I'ytHuk, A.B. Ilepbimkun.

Yueonuk: «®@usuka 7 kiaace» A. B. Ileppiikun. — M. [dpoda, 2022r, I'omoBoe KoJHYeCTBO 4acoB: 68 4.;

KoandyecTrBo 4acoB B Hexearo: 24.

KonuuecrBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3/iesioB U TeM (undposbie)
Kontpoabubie | IlpakTHueckue
n/n NPorpamMMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
Paznen 1. @usnka u €€ poJib B O3HAHUM OKPYKAKIIET0 MUPa
bu6mmoreka [IOK
1.1 O - 2
M3MKa - Hayka o nppore https://m.edso0.ru/7f416194
bu6mmoreka [IOK
1.2 ) 2 1
VISHHACCKHE BETHANHRL https://m.edsoo.ru/7f416194
Htoro mo pazneny 4
Paznea 2. [lepBoHayajibHbIe CBeJeHHS O CTPOCHUM BellecTBa
bubmuorexa [IOK
2.1 1
CTpocHue BetecTsa https://m.edso0.ru/7f416194
29 JIBUKeHUE U B3aUMOICHCTBUE YACTHII 5 1 bu6mmoreka [IOK
' BEIIECTBA https://m.eds00.ru/7f416194
bu6mmoreka [IOK
2.3 Ar 2
PETATHBIC COCTOAHMA BetecTsa https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Pa3nen 3. /IBu:xeHMe U B3aUMOoOeiicTBHE TeJl
3.1 MexaHnueckoe IBHKECHUE 3 bubmmorexa [JOK

https://m.edsoo.ru/7f416194
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bu6nmmoreka [IOK
32 Huepuis, macca, MIOTHOCTS 4 2 https://m.edsoo.ru/7f416194
bubmuorexa [IOK
33 Cua. Bret cun 13 2 https://m.edsoo.ru/7f416194
Hroro no pazneny 20
Paspnen 4. laBiieHue TBEPABIX TeJl, KUAKOCTEH M ra30B
41 Hasnenue. [lepenaua gaBiaeHust TBEPABIMU 3 bubnunoreka [IOK
' TeJIaMH, KUJIKOCTSIMH U Ta3aMH https://m.edsoo0.ru/7f416194
bu6nuoreka [IOK
42 Jlarenie XuAKoCTH ° https://m.edso0.ru/7f416194
bu6nmmoreka [IOK
43 ATMOChEPHO® AaBICHHC > https://m.edsoo.ru/7f416194
44 JlelicTBUE KUJKOCTH U Ta3a HA MOTPYKEHHOE 5 1 bubnnoreka [IOK
' B HHUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazueny 20
Pa3nea 5. Pa6ora u MOIIHOCTBH. JHEprus
bubmuorexa [IOK
>1 Pabora n momrocTs 3 L https://m.edsoo.ru/7f416194
bu6nmmorexa [IOK
52 HpocTere MexaHi3Mbr > 1 https://m.eds00.ru/7f416194
bubmuorexa [IOK
. M 4 1
>3 eRaHHeCkad Jneprt https://m.edso0.ru/7f416194
Hroro no pazneny 14
PesepBHOE Bpemst 1
OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 10
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Y4yeOHO-TEeMATHYECCKHUH IJIAH-8 KJ1acc

NHNPEJMET: ®u3zuka 8 kiaacc. ABrop nmporpammbli: E.M. I'yTHuk, A.B. Ilepbimikus.

Yueonuk:»®@u3uka 8 kiaace», A. B. Ileppiiikun. — M. [Apoda, 2022r, TI'ogoBoe KOJIUYECTBO 4acoB: 68 4.;

KoandyecTrBo 4acoB B Hexearo: 24.

KoaunuecTBo yacoB
Ne n/n HaunmeHoBaHMe pa3IesioB U TEM MPOrpaMMbl B KoHTpoJ/IbHBIE IpakTH4ecKkne DJexkTpoHHbIe (1M(POBLIE)
cero padoTsbl padoTsl
Pa3gen 1. TenjioBble iBJICHUS
but6mmoreka [IOK
1.1 TerioBeIe IPOLIECCHI 11 1 3
pon https://m.edsoo.ru/7f4181ce
12 M3meHeHue azpeaamHbix COCMOAHUL 1
' geujecmesa
Hroro no pazneny 22
Paznen 2. DuexkTpryeckue 1 MATHUTHbIE SIBJICHUS
21 DNeKTpUYECKHE 3apsiibl. 3apsHKEHHBIE Tela 5 1 bu6mmoreka [IOK
' U UX B3aUMOJICICTBHE https://m.edsoo.ru/7f4181ce
bu6mmoreka LIOK
2.2 ITocTOAHHBIN SIEKTPUUECKUN TOK 20 1 5
p https://m.edsoo.ru/7f4181ce
but6mmoreka [IOK
2.3 DIIEKTPOMArHUTHBIE SIBICHUS 8 1 1
p https://m.edsoo.ru/7f4181ce
Bbu6moreka [JOK
2.4 CBeToBblE AAB/IEHMA 8 1
https://m.edsoo.ru/7f4181ce
Hroro mo paznmery 42
PesepBHOE Bpemst 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 11
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Y4yeOHO-TEeMATHYECCKHUH IJIAH-9 KJ1acc

HNPEIMET: ®usuka 9 kiaacc, ABTop nporpammbl: E.M. I'ytHuk, A.B.IlepblmikuH.

Yueonnk:»®@usuka 9 kiaace» A. B. Ileppimikun. — M. JIpoga, 2022r,

I'opoBoe koauuecTBO 4acoB: 102u.; KoinuecTBO 4acoB B Heaesai0: 34.

KoaunuecTBO 4acon JIeKTPOHHbIE
HaumeHoBaHMe pa3iejioB H TeM nudpoBbIie
Ne i/t P Konrpoabusie | IlpakTnyeckue (ucpp )
NnporpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTbI padoTbI
pecypchbl
Pa3nen 1. Mexanndeckue siBJeHHs
11 MexaHn4ecKoe ABUKCHUE U CIIOCOOBI €ro 10 1 bubmuorexa [JOK
' OIUCaHMS https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 17 1 2
sanmoencTBie el https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.
3 3aKOHbI COXpAHEHH 8 https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 35
Pa3zgen 2. Mexann4yecKkue KoJ1e0anus U BOJTHBI
but6mmoreka [IOK
2.1 Mexanueciue konebanus 6 2 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M .3 4 1
CXAHITICCIUC BOTHEL. SBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 10

Pasznen 3. 3HeKTp0MaFHI/ITHOC IMOJI€ U IJICKTPOMArHUTHBIC BOJTHbI

3.1

DJIEKTPOMArHuTHOE MOJIE U

6

bu6moreka [IOK
https://m.edsoo.ru/7f41a4ab
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OJICKTPOMAarduTHBIC BOJIHBL

Hroro mo pazueny 6
Pa3nea 4. CBeToBbIe SIBJICHUS
4.1 3aKOHBI PacIpOCTPaHECHHS CBETA 6 bubmmorexa [TOK
' pactipoctp https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
4.2 JIMH3BI U ONITUYECKUE TPUOOPHI 8 httos://m.edsoo.ru/7f41a4a6
bu6mmoreka LIOK
4.3 Paznoxenue 6emoro cBeTa B CHEKTP 4 httos://m.edsoo.ru/7f41ada6
Hroro no pazueny 24
Pa3nen 5. KBanToBbI€ sIBJIeHH S
5.1 Hcnyckanue v MOTJIoNIEHUE CBETa aTOMOM 4 bubmmorexa IOK
' Y - https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
52 CTpoetiHe aTomHOro s1pa 0 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
5.3 SAnepHble peakiuu 7 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
6.1 CTpoeHue un 3sontouma BceneHHom. 5
Pa3nea 6. [loBTopnTebHO-00001a10 Ui MOYJIb
6.2 [ToBTOpenue n 0000IIEHUE COIEPIKAHUS 9 bu6mmorexa [IOK
' Kypca ¢usuku 3a 7-9 knace https://m.edsoo.ru/7f41a4a6
Peseps 2
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102
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YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VIS YYHEHUKA

Pabouas nporpamma pazpadorana Ha ocHoBe: 1) [IpumepHoit paboueii
pOrpamMMBbI 1O (PHU3UKE, B COOTBETCTBUH C TPEOOBAHUSIMH K Pe3yIbTaTaM
OCHOBHOT'0 00111€eT0 00pa30BaHusl, IPEICTABICHHBIMU B (heiepaibHOM
rocyJapCTBEHHOM 00pa30BaTeiIbHOM cTaHaapTte, 2) [Iporpammsl s
o0meoOpa3oBaTenbHBIX yupexaeHuin «Pusnka 7-9» Ha OCHOBE aBTOPCKOM
nporpammsbl : E.M. I'yrauk, A.B. Ilepbimkua. ®@usnka 7-9 kiaaccel
OpPUEHTHPOBaHA Ha UCIOJIb30BaHNE YUEOHO-METOJUIECKOI'0 KOMIUIEKTA:

1.Yuebuuku ais 7,8,9 knaccoB o0111e00pa30BaTeNbHbIX YUPEKICHUM.
«Duzuka. 7 knaccy, «®@usuka. 8 kiaccy, «duzuka. 9 kinace» A. B. IlepbimkuH. —
M. Hpoda, 2022r.

2. Mapon A.E., Mapon E.A «OnopHble KOHCIIEKTHI U Pa3HOYPOBHEBBIC
3agaHus» 1 7,8,9xnaccoB 2023 rof

3. Mapon A.E., Mapon E.A Jlupaktudeckue marepuanbl s 7,8,9k1accoB
2023ron

METOANYECKHUE MATEPHUAJIbBI JJIA YUUTEJIA

Y4eOHO-MeTOAUYECKHE CPEACTBA 00yYCHUS.

HNuTepHeT-pecypcebl:

1. bubnuoreka — Bce mo mpeamery «dusukay. — Pexxum noctymna :
http://www.proshkolu.ru

2. BuzeoornsiThl Ha ypokax. — Pexxum nocryma : http://fizika-class.narod.ru

3. Eaunas xomnekuus udpoBbIX 00pa3oBaTEIbHBIX PECypcoB. — Pexxum
noctyma : http://school-collection.edu.ru

4. VlntepecHble mMaTepuaibl K ypokaMm (PU3UKH MO TeMam; TECThl IO TeMawm;
HarJsAHbIC TIOCOOUs K ypokaM. — Peskum poctyma : http://class-fizika.narod.ru

5. lludpossie oOpa3zoBateiibHbIE pecypchl. — Pexxum goctyna :
http://www.openclass.ru

6. DIeKTpoHHbIE Y4eOHUKH 10 (pusuke. — Pexxum gocryna :
http://www.fizika.ru

HNudopmManmioOHHO-KOMMYHUKATUBHBIE CPEICTBA:
1. Buaeoypoku «®usuka 7,8,9,10,11kmaccst OO0 «KOMIIDAY» 2022rox



2. Bamn penerutop «®uszuka 7-11knacce» 1) MuTepakTuBHBIE JIeKIUH, 1)

Pemenue 3amau

3. BupryanbsHble nadoparopabie paboTsl 1o ¢pusnke (7—11 ki)

4. EIOuOI'D «Duszuka 2023-2024r.».Co3gano pazpadorunkamu OUITNU
«THIoBbIE TECTOBBIE 3aIAHUS

Texnuyeckue cpeacrsa 00y4yeHus.

1.Komnerorep

2.ITpoektop

3.MHTepakTUBHAsA JOCKA.

4.JIoKyMEeHT Kamepa.

Jlutepatypa 1uist yauTens:

1. Msxumes I'.4., byxosieB b.b., Corckuit H.H. ®usuka: YueOnuxk qs 10-
11 kmaccel.. 001Ie00pa3zoBarenbHbIX yupexaenuil. — M.: [Ipocseiienue,
2022-2023r

2.PeivieBud A Il. @usuka. 3amaunuk. 10 — 11 ki1.: [Tocobue ams
oOmeoOpa3zoBarenbHbIX. yueo. 3aBenenuid. — M.: Jlpoda, 2023-2024r
3.XannanoB M.H. EI'D 2014. ®u3uka. TunoBbie TeCTOBBIE 3aaHus. — M.:
N3a. Ox3amen, 2023-2024r.

4 1.JI1.Kacarkuna «Penerutop no gusuke». — PoctoB-Ha—/loHy «DEHUKCY,
2020ron

Jlureparypa nis yqamuxcs.
1.Msxkumes I'.4., byxoBnes b.b., Corckuit H.H. ®u3uka: Yuebnuk as 10-
11 knaccel.. 0b1eo0pa3zoBarenbHbIX yupexkaenuil. — M.: [IpocBemienue,
2022-2023r
2.PeimreBny A.Il. @usuka. 3agaunnk. 10 — 11 ki.: I[TocoOue misa
o01eo0opa3oBaTenbHbIX. yuel. 3aBenenuid. — M.: Ilpoda, 2023-2024r
3.XannanoB M.H. EI'D 2014. ®u3uka. Tunossie TecToBbIC 3a0aHUsl. — M.:
N3 na. Dx3amen, 2023-2024r.
4.1.J1.Kacarkuna «Penerurop mo ¢puzuke». — PoctoB-nHa—/oHy «DeHUKCY,
2020rox
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