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INOACHUTEJIBHASA 3AIINCKA

[IporpamMmma mo ¢u3MKe Ha ypOBHE OCHOBHOTO OOIINEro OOpa3oBaHMs COCTaBIeHA Ha
OCHOBE MOJOXEHUI M TpeOOoBaHUI K pe3ysbTaTaM OCBOCHHUS Ha 0a30BOM YpPOBHE OCHOBHOI
oOpasoBarenbHONM Tporpammbl, mpexacraBieHHbix B OI'OC OO0, a Takke ¢ ydérom
dbenepanbHOi paboueld mporpamMmbl BocnuTanuss ¥ KoHuenmuu mnpenojaBaHus y4eOHOTO
npeaMera «Dusuka.

OBLIASA XAPAKTEPUCTUKA YYEBHOT' O ITIPEJIMETA «®U3UKA»

Copepxanue  mporpaMMmbl 1o (u3MKe — HampaBieHO  Ha  (GOpPMHUPOBaHUE
€CTeCTBEHHOHAYYHOH TI'paMOTHOCTH OOYYAIOIIUXCS M OpraHU3alMI0 M3Y4YeHUs (QHU3UKH Ha
NeSITeIbHOCTHOW OCHOBe. B mporpamme mo (u3MKe YYUTHIBAIOTCS BO3MOXKHOCTH Y4€OHOTO
npeamera B peanmm3anuu  TpeboBanuit PI'OC OOO K mIaHUPYEMBIM JIMYHOCTHBIM U
METamnpeMETHBIM  pe3yjbTaTaM  OOydeHHs, a  TakKe  MEXIPEJAMETHbIE  CBS3U
€CTeCTBEHHOHAYYHBIX yUEOHBIX MPEJIMETOB HA YPOBHE OCHOBHOTO 00IIeT0 00pa3oBaHusl.

[IporpamMma mo (u3mMKe ycTaHaBIMBAET paclpeiesieHne y4eOHOTro marepuana Mo rojam
o0yueHust (1Mo Kjaccam), NpeajaraeT MNPUMEPHYIO IOCIEI0BATEIbHOCTh M3YyUYECHHUS] TEM,
OCHOBAaHHYI0 Ha JIOTUKE pa3BUTHUS MPEAMETHOTO COJCpKaHUS U Y4Y€Te BO3PACTHBIX
0COOEHHOCTEHN 00yJaroIIuXCsl.

[Tporpamma 1o ¢usuke pazpadboTaHa C HENbI0 OKa3aHHUs METOANYECKON MOMOIIH YYUTEIIO
B CO3/IaHUU paboyell MPOrpaMmbl 10 y4eOHOMY MPEIMETY.

®u3rKa ABISETCS CUCTEMOOOPA3YIOIIMM /JIsi €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB,
MOCKOJIbKY (pH3MUECKUe 3aKOHBI JIeKAaT B OCHOBE IMPOLIECCOB M SIBICHUH, N3y4aeMbIX XUMHEH,
Ouonorueii, actpoHomMue U Qundeckoil reorpadueid, BHOCUT BKJIaJ B €CTECTBEHHOHAYUYHYIO
KapTUHY MHpa, TPEAOCTaBIsET HambOoyiee SICHble 00pa3ipl NMPUMEHEHHS HAyYHOTO METOoJa
MO3HAHUs, TO €CTh CII0C00a MOTYUYEHUs JOCTOBEPHBIX 3HAHHUM O MHUpE.

Opna u3 TMaBHBIX 337ad (pU3NYECKOro o0pa3oBaHUS B CTPYKType oOuiero oopazoBaHuUs
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHOHAYYHOW TPAMOTHOCTH M HWHTEpeca K Hayke Yy
oOyyJaronuxcs.

N3yuenne ¢u3nkun Ha 0a30BOM ypOBHE IMPEIIOJaracT OBJAJACHUE CIEIYIOIUMHU
KOMITETEHTHOCTSIMH, XapaKTEPH3YIOINMH €CTECTBEHHOHAYYHYIO TPaMOTHOCTb:

o HAy4YHO OOBSICHSTH SIBJIICHUS;

L4 OLICHMWBATh U ITIOHUMATh 0COOCHHOCTHU HAay4YHOI'O UCCIICAOBAHUAA,
L4 HHTCPHIPCTUPOBATL JAHHBIC W HMCIIOJIB30BAaTh HAYYHBIC JOKA3aTCJIILCTBA IJIA ITOJYUCHUA
BBIBOOB.

[lenn usyueHus (UMK Ha YPOBHE OCHOBHOIO OOIIETO OOpa30BaHUS OMpPENEICHBI B
Konuenmuu npenogaBanus ydebHoro npeamera «®Pusnka» B 00pa30BaTENbHBIX OPraHU3AIMIX
Poccuiickoit ®enepanuu, pealu3ymoOMUX OCHOBHBIE 0011e00pa3oBaTeNbHble MPOTrpaMMbl,
yTBepkAEHHON pemenneM Kosnernn MunucrepctBa npocsemienust Poccuiickont denepannn
(mpotoxou ot 3 nexadpst 2019 r. Ne [TK48H).

HEJIA U3YUYEHUSA YYEBHOI'O IPE/IMETA «®U3UKA»

Henu n3yyenus Gpu3nku:

. proOpeTeHne UHTepeca U CTPEMIIEHHS 00y4aloIIUXCs K HAyYHOMY M3YYEHHIO TIPUPO/IBL,
pa3BUTHE UX UHTEIJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEHH;
. pa3BUTHE TNPEACTABICHUH O HAydyHOM MeETOoAe TMO3HaHusiA H  (HOpMHUpPOBaHHE

HCCIICOO0BATCIIbCKOI0 OTHOMICHUSA K OKPYKAIOIIHUM SABJICHUSM;



o (dhopMUpOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK PE3yJIbTaTa W3YYCHHs] OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAILHBIX 3aKOHOB (PU3UKH;

. (dbopMupOBaHHE MPEACTABICHUN O ponu (U3WKH JJs Pa3BUTHS JIPYTHUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTUH;
. pa3BUTHE TPEJCTABICHUH O BO3MOXKHBIX cdepax Oyaymeid mnpodeccuoHaIbHOM

NeSITeIbHOCTH, CBA3aHHOW ¢ (DM3MKOHM, IMOATOTOBKA K JajbHEUIIEMy OOYYEHHIO B OSTOM
HaIPAaBJICHUU.

JlocTikeHne STHX I1eneil mporpamMmbl 1o (U3MKe Ha YPOBHE OCHOBHOTO OOIEro
o0pa3oBaHus 00ecleunBaeTCsl pelICHUEM CIISAYIOLINX 3aa4:

o pUOOpPETeHUE 3HAHUI O TMCKPETHOM CTPOCHHUH BEIECTBA, O MEXaHUYECKHX, TCIJIOBBIX,
SJICKTPUYCCKUX, MAI'HUTHBIX U KBAHTOBLIX SABJICHUAX

° npuoOpeTeHne yMEHHUH ONUCHIBaTh U OOBACHATh  (PU3MUECKUE  SBICHHUS C
UCTIOJIb30BaHUEM ITOJTyYCHHBIX 3HAHUIA,

o OCBOCHHE METOJIOB PEIICHUS TPOCTEHINNX pPACYETHBIX 3alad C HCIOJIb30BaHUEM
duznyecKkux Mozenel, TBOPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 3a/1ay;

o Pa3sBUTHC YMGHI/Iﬁ Ha6HIOI[aTB MMPUPOAHBIC ABJICHHUA W BBIIIOJIHATH OIIBITHI, na60paT0prle
pa6OTI)I 1 OKCIICPUMCHTAIIBHBIC UCCIICOBAHUSA C UCITOJIBb30BAHUCM U3MCPUTCIIbLHBIX HpI/I60pOB;

. ocBoeHHE MPUEMOB paboThl ¢ HWHPOpMAIUEH (GUINISCKOro COJMCPIKAHUS, BKIIOUYAs

UHPOPMAIIUIO O COBPEMEHHBIX JOCTH)KCHUSX (DU3HMKH, aHAIW3 M KPUTUYECKOE OIICHUBAHHE
uH(popMaLuu;

o 3HAKOMCTBO CO cepaMu MpodeCCHOHATHHON ACITeTbHOCTH, CBI3aHHBIME C (PU3UKOH, U
COBPEMEHHBIMU TEXHOJIOTHSIMHA, OCHOBAHHBIMHU Ha JIOCTIIKEHUSIX (DPU3UUCCKOMN HAYKH.

MECTO YYEBHOI'O ITPEJIMETA «®PU3UKA» B YYHEBHOM I1IJTAHE

Ha un3yuenue ¢uzuxu (6a30BBII ypOBEHb) Ha YPOBHE OCHOBHOI'O 00ILEro odpa3oBaHus
oTBoAMTCS 238 yacoB: B 7 kiacce — 68 "acoB (2 yaca B HeJleN0), B 8 kiacce — 68 yacoB (2 yaca B
Hezeno), B 9 knacce — 102 gaca (3 yaca B HEJIENIO).

[Ipennaraemslii B mporpamme 1no (Gusmnke nepeueHs J1ad0paTopHbIX padOT U ONBITOB HOCHUT
PEKOMEH/IaTeNIbHBIM XapakTep, YUYWUTeNb JAejaeT BbIOOp MpOBEACHMs J1a0OpaTOpHBIX paboOT U
OTIBITOB C YYETOM MHINBUIYAITBHBIX OCOOEHHOCTEN 00YYaroInXCs, CIIMCKA AKCIIEPUMEHTATBHBIX
3aJJaHMi, IpeyIaraeMbIX B paMKax OCHOBHOT'O I'OCYJTapCTBEHHOI'O 3K3aMeHa Mo (hU3HKe.



COIEPKXAHUE YYEBHOI'O IIPEIMETA

7 KVIIACC

Paznen 1. ®usnka u e€ posib B MO3HAHUHU OKPYKAKOILEr0 MUpPa.

®usuka — Hayka o npupojne. SAsnenus npuponasl. OU3NYECKUE SBICHUSA: MEXaHUUYECKUE,
TEIUIOBBIE, JJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

Ousnueckue BenuuMHBL M3Mepenue ¢usnueckux BenuuuH. Dusznmdeckue HPUOOPHI.
[TorpemHoCTh H3MEpeHU. MeXayHapogHasi CUCTEMA €IMHHIL.

Kak ¢usuka m apyrue ecTecTBEHHbIE HAyKH HM3Y4aloT NMpuponay. EcTecTBeHHOHAy4 HBI
METOJ IO3HaHMA: HaOJIOJEHUE, IIOCTAaHOBKA HAy4YHOIO BOIIPOCA, BBIJBUKEHHE THUIOTE3,
OKCIEPUMEHT TI0 TIPOBEPKE THUIOTE3, OOBsACHeHHE HalmonaemMoro spiueHus. OmnucaHue
(bU3n4eCKUX ABJICHUN C OMOLIbIO MOJETIEH.

Hemoncmpayuu.

1. MexaHuueckue, TEIIOBbIE, HIEKTPUUECKIE, MAaTHUTHBIE, CBETOBBIE SIBJICHUS.

2. Owuzuveckue MpuOOPHI U MPOLEAYPa MPSAMBIX U3MEPEHHH aHAJIOTOBBIM M IH(PPOBHIM

npudopom.

Jlabopamopuwvie padbomot u onvimeol.

1. Onpenenenue 1eHbI A€TCHUS NIKATBI K3MEPUTEIHHOTO TIPUOOpA.

Paznen 2. [lepBoHayaibHbIe CBeJeHUN 0 CTPOCHHUHU BelllecTBA.

CrpoeHue BellecTBa: aTOMbl MU MOJEKYJbl, MX pa3Mepbl. ONBITHI, JO0Ka3bIBAIOIINE
JUCKPETHOE CTPOCHHE BELIECTBA.

JIBuxenue uacTtul] BemiecTBa. CBsi3b CKOPOCTHU JBHKEHHMSI 4YaCTUL[ C TEMIEpaTypoi.
bpoyHnoBckoe naBmxenue, auddysus. BzaumopelicTBHMe dYacTul] BeLecTBA: NPUTSDKEHUE U
OTTAJIKUBAHUE.

ArperaTHble COCTOSIHMSI  BEIECTBA: CTPOCHHME Ta30B, JKUAKOCTEH M TBEPABIX
(kpucTayminyeckux) Teia. B3auMoCBsA3b MEXIy CBOICTBaAaMM BEIIECTB B Pa3HbIX arperaTHbIX
COCTOSIHUSAX U MX aTOMHOMOJEKYJSPHbIM cTpoeHHeM. OcOOEHHOCTH arperaTHbIX COCTOSIHUN
BOJIBI.

Hemoncmpayuu.

1. HalGmroneHnne 6pOyHOBCKOTO JIBHKEHUSI.

2. Habmopenue nudpdysun.

3. HaOmonenue sBieHM, 0OBSCHSIIOMMXCS NMPUTSHDKEHUEM M OTTAIKHBAHUEM YaCTHI]

BEILECTBA.

Jlabopamopmnwvie padbomuvt u onvimol.

1. Omenka quamerpa aToMa METOJIOM PSIOB (C MCIOJIb30BaHUEM (oTorpaduii).

2. OmBITH IO HAOJFOICHUIO TETUIOBOTO PACIIMPEHUS T'a30B.

3. OmbIThI 10 0OHAPYKEHUIO AEUCTBUS CUI MOJIEKYJIIPHOTO TIPUTSKEHHUSL.

Paznen 3. /IBuskeHue U B3aUMOJAeCTBUE TeJl.

Mexannueckoe JBUXKEHHE. PaBHOMEpHOE M HepaBHOMEpHOE JBHKeHHE. CKOpPOCTb.
CpenHsisi CKOpOCTb ITPU HEPABHOMEPHOM JBUKEHHUH. Pacy€r myTH U BpeMEeHH TBUKEHUSI.

SBnenne wmHepuuu. 3aKOH HMHepLuU. B3anMopelcTBHe Tell Kak NPUYMHA H3MEHEHUS
CKOPOCTH JIBIKEHHS Teld. Macca kak Mmepa uHepTHOcTH Tena. IlnmoTHocTe BemectBa. CBA3b
IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IMHUIE 00BEMA BEIIeCTBA.

Cwia Kak XapakTepucTHKa B3aummojencTBus Ten. Cuna ynpyroctd M 3akoH ['yka.
W3mepeHne cuibl ¢ MOMOIIBIO JUHAMOMETpa. SIBieHHE TAroTeHus M cuia Tsbkectu. Cuna
TSKECTH Ha Jpyrux IuiaHerax. Bec tema. HeBecomocts. CiiokeHHE CHWII, HAIPAaBJIECHHBIX I10
onHOI npsmoii. PaBHozelcTByromas cuil. Cuna TpeHus. TpeHHe CKOJIBKEHUS U TPEHHUE MOKOSI.
Tpenue B Ipupoe U TEXHUKE.

Hemoncmpayuu.



Habmoienue MexaHu4ecKkoro JBUKEHHS Teja.
N3mepenne ckopocTy NPSIMOIMHENHOTO ABHXKEHHUS.
Habnroienue siBieHUsI UHEPIIUH.
Habumronenne n3MeHeHus: CKOpOCTH IPU B3aUMOJIEHCTBUU TEIL.
CpaBHeHHE MacC MO B3aUMOJEICTBUIO TEJL.
CrnosxeHue cuil, HalpaBJIEHHBIX 110 OJJHOM MPSMOH.
JIaﬁopamopnbte pabomwt u onvimol.
1. Ompenenenune CKOpOCTH PAaBHOMEPHOTO MABMXKEHHs (LIapuKa B JKMJIKOCTH, MOJIEIH
AIEKTPUYECKOTO aBTOMOOWUJIS U TaK Janee).
N3mepeHne Macchl Tela Ha phlYakHbIX BECax.
H3mepenune o6bema TBEPAOro Tena. .
Omnpenenenue MIOTHOCTH TBEPIOTO TeENA.
OnbIThHI, JEMOHCTPUPYIONINE 3aBUCUMOCTh pacTshKeHHs (IedopMalui) MpyKUHbI OT
IIPUJIOKEHHOM CHJIBI.
6. OmnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIbKEHHS OT Beca Tela U
XapakTepa COIPUKACAIOIINXCS TOBEPXHOCTEH.

Pa3znen 4. /laBiienne TBEPABIX TeJl, SKHAKOCTEH U ra3oB.

Hasnenue. CriocoObl yMEHBIIICHUS U yBEIMUEHUSI J1aBlieHus. [{aBneHue raza. 3aBUCUMOCTh
JaBJeHUs ra3a oT o0béma, Temnepatypsl. [lepenava napneHust TBEpABIMU TeIaMH, KHUIKOCTIMU
u razamu. 3akoH Ilackans. [IHeBMaTnueckue MamivHbl. 3aBUCUMOCTD JaBJICHUS XKUAKOCTU OT
ryounsl.  ['mppocratuueckuit  mapagokc. CooOmaromuecss cocyasl.  ['mapaBinueckue
MEXaHU3MBI.

AtMocdepa 3emnu u atrmochepHoe naBieHue. [IpruuHBI CyIIeCTBOBAHUS BO3TYIIHOMN
obooukn 3emymm. Onwit Toppuyermmm. M3mepeHue atmMocdepHOro maBicHHs. 3aBUCHMOCTH
atMoc(epHOro mJaBieHHUS OT BBICOTHI Haa YypoBHeM Mops. [Ipubopsl 11 u3MepeHus
aTMOC(hEepHOTO JTaBJICHHUS.

JlelicTBuE )XUKOCTH U ra3a Ha Morpyk€HHOE B HUX Telo. BriTankuparomas (apxume10Ba)
cuna. 3akoH Apxumena. [InaBanue ten. Bo3ayxormnnaBanue.

Hemoncmpayuu.
3aBUCUMOCTb JaBJICHUS T'a3a OT TEMIIEPATypBhl.

Ilepenava naBieHMs )KUIKOCTBIO U Fa30M.
Coo01aronirecs: CoCy/Isbl.
I'mppaBnuyeckuit mpecc.
[IposiBnenue necTBusi aTMOCHEPHOTO TABJICHHUS.
3aBUCUMOCTbh BBITAJKUBAIOIIEH CHIIBI OT 00BEMa NOrpYyKEHHOH wYacTh Tena H
IUIOTHOCTH KHUJIKOCTH.
PaBeHCTBO BBITAIKMBAIOILIEN CHIIBI BECY BBITECHEHHOM KUAKOCTH.
8. VYcioBue 1utaBaHWS TeN: IUTaBaHWE WM TIOTPY)KEHHE Tell B 3aBHCHMOCTH OT
COOTHOLLIEHUS TUIOTHOCTEH TeJa U KUAKOCTH.
Jlabopamopnwvie padbomovt u onvimol.
1. Omnpenenenue BBITANKHBAIOIIEH CHJIBI, JEHCTBYIOIIEH Ha TeNO, MOTPYXKEHHOE B
KUIKOCTb.
2. BroricHeHue ycnoBMi IUIaBaHUS Tea B )KUIKOCTH.
3. OMBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh BBHITAIKUBAONICH CHJIBI, IEHCTBYIOIIECH Ha
TEJIO B ’KMJKOCTH, OT 00bEMa MOTPY>KEHHON B JKUAKOCTh YaCTH TeJla U OT MJIOTHOCTH
KUJKOCTH.

Pa3nes 5. PaGora m MOIIHOCTB. JHeEprusi.

Mexannyeckas pabota. MOITHOCTb.

[IpocTble MexaHM3MBI: pblYar, OJIOK, HaKJIOHHas IUIOCKOCTb. [IpaBHii0o paBHOBECHS
pbiyara. [IpuMenenue mpaBuia paBHOBecHs pblyara K OJIOKY. «30JI0TO€ MPaBUIIO» MEXaHUKU.
KIIJ mpocTsix Mexanu3MoB. [IpocTbie MexaHU3MBbI B OBITY U TEXHHKE.
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Mexannueckass sHeprus. KuHetmdeckas W mnoTeHUMalibHas sHeprus. lIpeBpaienue
OJIHOTO BH/Ia MEXaHUYECKOW SHEPTUU B IPYyroi. 3aKOH COXPAHEHUS YIHEPTUU B MEXaHUKE.
Hemoncmpayuu.
1. TIpumepsl NpOCTHIX MEXAHU3MOB.
Jlabopamopuwvie padbomwt u onvimol.
1. Ompeneneruie pabOTBl CHIBI TPEHUS TPU PABHOMEPHOM [IBIDKEHUH Tela II0
FOPU30HTAILHOM MOBEPXHOCTH.

2. HccnenoBaHue ycnoBUN paBHOBECHS pbluara.

3. Usmepenne KIIJ] HakIOHHOMN MJIOCKOCTH.

4. V3yuyeHue 3aKOHA COXPAaHEHUS MEXaHUYECKOW SHEPTHUH.
8 KUIACC

Pa3nes 6. TenJioBble siBJICHUS.

OCHOBHbIE TIOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKOM TEOpUH CTPOEHMS BemiecTBa. Macca
W pa3Mepbl aTOMOB U MOJEKyJ. OTBITB, TOATBEPXKIAIONINE OCHOBHBIC TOJIOKCHUS
MOJIEKYJIIPHOKMHETHYECKOU TEOPHH.

Mogenu TBEPAOTO, JKUJIKOTO U ra3000pa3HOro COCTOSIHUH BemlecTBa. Kpucraminueckue u
amop¢usbie Tena. OObsICHEHHE CBOWMCTB ra3oB, )KUIKOCTEH U TBEPBIX TNl HA OCHOBE MOJIOKEHUHN
MOJICKYJIIPHO-KUHETUYECKOW Teopuu. (CMayumBaHWE U KaNmWUIApHBIC siBleHUs. TeruioBoe
pacIIMpPEHHE U CKATUE.

Temneparypa. CBs3p TemmepaTypbl CO CKOPOCTbIO TEIUIOBOIO JBM)KEHUS YacTHII.
Buytpennsas osHeprus. CrnocoObl HU3MEHEHHUs BHYTPEHHEM »JHEpPruM: TeIuionepenavya u
coBepIeHre padoThl. Bupl Temonepeaayn: TeIONPOBOIHOCTh, KOHBEKIIHS, H3TyYCHHUE.

KonuuecTBo TEemioThl. YaenbHas TEIIOEMKOCTh BellecTBa. TemnooOMeH U TEeIoBOe
paBHOBecHe. YpaBHEHHE TeIuloBoro Oananca. IlnaBieHue m oTBepleBaHHE KPUCTANIMYECKUX
BEIIeCTB. YAenpHas Temjora maBieHus. [lapooOpa3oBanue u koHjeHcarus. VcnapeHue.
Kunenune. YnenpHas Teruiora mnapooOpa3oBaHUs. 3aBUCHMOCTh TEMIEPATyphl KHIIEHUS OT
aTMoc(hepHOTro JaBICHHUS.

BnaxunocTs Bo3ayxa.

DHeprus TOIUIMBA. Y IeJbHas TEIJI0Ta CTOPAHMUSL.

[Tpunuuner pabotsl TemnoBeix aAurareneil KIIJ[ TtemmoBoro nsurarens. Temosble
JIBUTATEIH U 3alIUTa OKPYkKaroLEeH Cpeibl.

3aK0oH COXpaHEHUs U MIPEBPAILICHHS YPHEPTUHU B TEIJIOBBIX MPOIIECCaX.

Hemoncmpayuu.

Hab6monenne 6poyHOBCKOTO JBHKEHUS.

HaGnronenue nudoysum.

Hab6nronenue siBneHnii CMauyMBaHUS U KaTUJUTAPHBIX SBICHUM.
Habmronenue TennoBoro pacipeHus Ted.

N3menenune naBiaeHus ra3a mpu M3MEHEHUH 00hEMa M HAarpEBaHUH WIIN OXJIAXKICHHH.
[IpaBuna n3MepeHus TeMiepaTypsl.

Bunael reruionepenayn.

OxmnaxaeHre Ipyu COBEPIICHUH PAOOTHI.

HarpeBanue nipu coBepiiieHuN pabOThl BHEITHUMH CHJIAMH.

10 CpaBHeHHE TETIOEMKOCTEN Pa3IMYHBIX BEIIECTB.

11. HabGnronenue KuneHus.

12. HabnroieHre TOCTOSTHCTBA TeMITepaTyphbl IPH TIJIaBJICHUU.

13. Mogenu TeIUIOBBIX ABUTATENEH.

Jlabopamopuvie pabomsl u onvimot.

1. OmnpITbl 1O OOHAPYKEHUIO ACUCTBUS CUIT MOJIEKYJISPHOTO MPUTSHKEHUS.
2. OmbITHI IO BBIPANIUBAHUIO KPUCTAIIJIOB MMOBAPEHHOMN COJH UITH caxapa.

©CoNoR~wWNE
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OnbITh! 10 HAOIIOAEHUIO TEIIOBOTO PACIIMPEHHsI ra30B, KHUIKOCTEN U TBEPIBIX TEI.

OneIThI, AEMOHCTPUPYIOIIME 3aBUCUMOCTb JIaBJIE€HUS BO3JyXa OT €ro o0béMa Hu

HarpeBaHus WIN OXJIAXKJICHUSL.

5. IlpoBepka rTHUMNOTE3bl JIMHEMHOW 3aBUCUMOCTH [UIMHBI CTOJOMKA JKUJIKOCTH B
TEPMOMETPUUYECKON TPyOKe OT TeMIIEPATYPHI.

6. HaGmonenue m3aMeHeHHs BHYTPEHHEW SHEPIHM Tella B pe3yJibTaTe TEIUIONepead H

paboThI BHELIHUX CHJIL.

HccnenoBanue N3MEHEHHS CO BPEMEHEM TEMIIEPATYphl OCTHIBAIOLIEH BOJIbI

8. MHccnenoBanue sBICHUS TEINIOOOMEHA IPU CMELIMBAHUYU XOJIOJHON U ropsiueii BOJbl.

9. OmnpeneneHne KOMUYECTBA TEIUIOTHI, IOJYYEHHOTO BOJOH IMpHU TEIUIOOOMEHE C
HarpeThbliM METAJUINYECKUM LIMJIMHAPOM.

10. Onpenenenue yaenpHON TEMIIOEMKOCTH BEIIECTBA.

11. UccnenoBanue mporecca UCIapeHHs.

12. Onpenenenne OTHOCUTENLHON BIaKHOCTH BO3yXa.

&
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Pazjien 7. DiekTpuyeckue 1 MArHUTHBIE SIBJICHHS.

Onexrpuzauus Ten. JlBa poja 2JIEKTpUYECKUX 3apsioB. B3anMonelicTBre 3apsyKEHHBIX
ten. 3akoH KynoHa (3aBUCMMOCTb CHIIBI B3aUMOJEWUCTBUS 3apSKEHHBIX TE1 OT BEJIMYUHBI
3aps1/10B U PACCTOSHUS MEXKAY TeJIaMHu).

Onexkrpuueckoe nose. HanpsxénHocTs 3nexkTpuueckoro nons. IIpuHuun cynepno3unuu
JJIEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YpPOBHE).

Hocurenu snexktpuyeckux 3apsiioB. DJIEMEHTApHBIM 3nekTpuueckuil 3apsan. CrpoeHue
atoMa. [IpoBOIHUKY U JUAIIEKTPUKU. 3aKOH COXPAHEHHUS IEKTPUUYECKOTO 3apsa.

ONEeKTpUYECKU TOK. YCIOBHSI CYLIECTBOBAHUS JJIEKTPUYECKOro Toka. McTouHuKu
IOCTOSIHHOTO TOKa. JIeHCTBHSI 3JIEKTPUUYECKOr0 TOKa (TEIIOBOE, XUMHUYECKOE, MarHUTHOE).
DNEKTPUUECKUN TOK B )KUJKOCTSIX U ra3ax.

Onextpuueckasd uenb. Cuna Toka. OJiekTpuueckoe HampspbkeHue. ConpoTHBIIEHHE
INPOBOJAHMKA. YJIEIbHOE CONpPOTUBJIEHHE BellecTBa. 3akoH Owma Juisi ydacTka LEMu.
[TocnenoBarenbHOE U MapaJIENbHOE COEUHEHNE TPOBOJHUKOB.

Pabota 1 MOIIHOCTD 37IEKTpUUECKOro Toka. 3akoH Jlxoyns—JleHna. DnekTpuueckue 1enu
U MIOTpeOUTENHN AIIEKTPUUYECKOM 3Hepruu B ObITy. KopoTkoe 3amMbIkaHue.

IlocTostHHBIE MarHuThl. B3auMoAeiCTBHME NOCTOSHHBIX MAarHWTOB. MarHWTHOe moJe.
MaruuTtHoe nose 3eMiId ¥ €T0 3Ha4€Hue A KU3HU Ha 3emite. OnelT OpcTena. MarHutHoe moiie
ANEKTPUYECKOTO TOKa. [IpMeHeHne 3JIeKTpOMarHuToB B TEXHUKE. [[eliCTBUE MarHUTHOTO MOJISt
Ha TIPOBOJHUK C TOKOM. OJEKTPOJABHUIaTelb IOCTOSHHOrO ToKa. Mcnosbp3oBaHue
AJIEKTPOJIBUraTeIeN B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Oneiter  @apagness. SIBneHue  aneKTpomMarHuTHOM — wHAyKuuu. IIpaBuio  JleHna.
OnekrporeHepatop. CrnocoObl TOMyYEHUS AIIEKTPUUYECKOW SHEPruu. OIJIEKTPOCTAHLUU Ha
BO300HOBIISIEMBIX UCTOYHHUKAX SHEPTHH.

Hemoncmpayuu.

DnexTpu3anus Tell.

JIBa poJia SEKTPUYECKUX 3apsA0B U B3aUMOJEHCTBHE 3apsKCHHBIX TEll.
YCTpOUCTBO U JEUCTBUE IIEKTPOCKOIIA.
DneKTpocTaTHuecKast HHIYKIUS.

3aKOH COXpaHEHMsI DJIEKTPUUECKUX 3apPsI0B.
[TpOBOAHMKY U TUAIIEKTPUKH.

MonenupoBaHue CUIIOBBIX JIMHUHN 3JIEKTPUYECKOTO MOJIS.
W cTOYHUKY TOCTOSTHHOTO TOKa.

JleicTBHS 2IEKTPUUECKOT0 TOKaA.

lO DIIEKTPUUECKHUI TOK B )KHJIKOCTH.

11. T"a30Bbl#i pa3ps.

CoNoOARWNE



12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

N3MepeHne cuiibl TOKa aMIIEPMETPOM.

N3mepenune 3eKTpUYECKOro HaIPSKEHUsT BOJIbTMETPOM.

Peocrat u mara3uH COnpoOTHBIICHUA.

BzaumonelicTBre MOCTOSHHBIX MAarHUTOB.

MoaenupoBaHue HEBO3MOKHOCTH Pa3JICICHUSI MOJIOCOB MAarHUTA.
MopenupoBaHre MarHUTHBIX MOJIEH MTOCTOSTHHBIX MarHUTOB.
OnbIT DpcTena.

MarnuTtHoe 1oJjie ToKa. JJIEeKTPOMarHmr.

JlelicTBME€ MAarHUTHOTO TOJIS1 HAa MPOBOJHUK C TOKOM.
DIEeKTPOABUTATEINb IOCTOSTHHOTO TOKA.

UccnenoBanue sBIeHUS 3JIEKTPOMATHUTHON UHYKIIUH.

Oneitel @apagnes.

3aBUCUMOCTb HAMpPaBJICHUS UHAYKIIMOHHOTO TOKA OT YCJIOBHI €ro BO3HUKHOBEHMSI.
DIIEKTPOTeHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopuwvie padbomot u onvimeol.

1. OmnpITbl IO HAOJIIOIEHUIO IEKTPU3ALUN TEJI UHAYKIMENW U TIPU CONPUKOCHOBEHHUH.

2. COopka u rpoBepka paboThl 3IEKTPUUECKOM LM MOCTOSIHHOTO TOKa.

3. H3mepeHue u peryaTupoBaHHUE CHIIBI TOKA.

4. W3mepeHue U peryJupoBaHue HaNpsKESHUS.

5. HccnenoBanue 3aBUCHUMOCTH CUJIBI TOKA, UYILIETO YEPE3 PE3UCTOP, OT CONPOTUBIICHUS
pE3UCTOpa U HANIPSHKEHUS HA PE3UCTOPE.

6. OnbITel, JEMOHCTPUPYIOIIME  3aBUCHUMOCTH  AJIEKTPHUYECKOTO  COMPOTHBIICHUS
IIPOBOJHMKA OT €70 JJIMHBI, IUIOIIAJHU IIONIEPEYHOr0 CEYEHHS U MaTepHala.

7. TlpoBepka mpaBuia CIOKEHUS HANpPsDKEHUH HpPU IOCIIEJOBATEIbHOM COEIMHEHUU
JIByX PE3UCTOPOB.

8. TlpoBepka mpaBuia Uit CUIIBI TOKA MPH MAPAJUIEITEHOM COSTUHEHUN PE3UCTOPOB.

9. Omnpeznenenue pabOTHI AEKTPUUECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOP.

10. OmpeneneHre MOIIHOCTH JICKTPHUECKOTO TOKA, BBIICIAEMOM Ha PE3UCTOPE.

11. UccnenoBaHue 3aBUCUMOCTH CHJIBI TOKA, MJYILIETO Yepe3 JIAMIIOUKY, OT HaIpsKEHUS
Ha Heu.

12. Onpenenenue KIIJ1 HarpeBares.

13. MccnenoBanre MarHUTHOTO B3aMMOZCHCTBUS TIOCTOSTHHBIX MAarHUTOB.

14. I3yueHre MarHUTHOTO TMOJS IIOCTOSIHHBIX MAarHMTOB MpHU HMX OOBEAMHEHUH U
pa3ieIeHuN.

15. UccnenoBanue AEUCTBUS SJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

16. OnbBITH, IEMOHCTPHUPYIOIINE 3aBUCHMOCTD CHIIBI B3aUMOJCHCTBUS KaTYIIIKH C TOKOM H
Mar"ura oT CHJIbl TOKAa U HAaIIPaBJIEHUS TOKA B KaTyIIKE.

17. N3yuyenue neiicTBUS MarHUTHOTO IOJISI HA IPOBOJHUK C TOKOM.

18. KoHcTpyupoBaHue U U3ydeHue paboTsl dJEKTPOIBUTaTENs.

19. U3mepenue KI1/] anexTpoaBHUraTeIbHON YCTAaHOBKH.

20. OnbITEl O MCCIIEOBAHUIO SIBJICHUS AJIEKTPOMArHUTHOM HMHIYKIMM: HCCIICIOBaHHE
M3MEHEHUH 3HaYeHMsI U HalPaBJIEHUSI UHAYKIHOHHOTO TOKa.

9 KIIACC

Pa3nes 8. Mexanuveckue siBJICHUS.

Mexannueckoe nBuxeHue. MarepuanbHas Touka. Cucrema orcdéra. OTHOCUTEIBHOCTD
MEXaHUYECKOTO JBWKEHHs. PaBHOMEpHOe mpsMoiMHENHOe aBMXkeHue. HepaBHoMmepHOe
NpsIMOJIMHENHOE ABM>KeHHE. CpenHsss U MIHOBEHHAs CKOpPOCTh Tella IPH HEPABHOMEPHOM
JBUKCHHH.



VYckopenue. PaBHOycKkopeHHOE mpsiMoJinHelHOe BmkeHne. CBoOoaHoe manenne. OnbITh
INaynnes.

PaBHOMepHOE NBHXKEHUE MO OKpYyKHOCTU. Ilepuon m uvactora oOpamenus. Jluneitnas u
yI0Bast ckopocTu. LleHTpocTpeMUTENbHOE YCKOPEHHUE.

ITepssiii 3akon Herotona. Bropoii 3akon Hptorona. Tpertuit 3akon Herorona. [Ipuniun
CYNEpPHO3ULIUU CUJL.

Cwia ynpyroctu. 3akoH ['yka. Cuna TpeHMs: cujla TPEHUs CKOJIBKEHMSI, CUJIa TPEHHS
MIOKOSI, IPYT'He BUJIbI TPEHHUS.

Cuna TSKECTH W 3aKOH BCEMHUPHOTO TSTOTEHUS. YCKOPEHHE CBOOOIHOrO TMaJeHUS.
JBuxenue 1uaHer Bokpyr Comnua. IlepBas kocmmueckas ckopocTs. Heecomocts u
Neperpy3Ku.

PaBHoBecue MarepuanbHOM TOukHu. AOCOIIOTHO TBEPAOE Teno. PaBHOBecue TBEPIOTO Tea
C 3aKpEIIEHHON OChIO BpamieHuss. MomeHT cuiibl. LleHTp TshkecTu.

Umnynec tena. M3meHenne umnyibsca. Mmmynsc cunbl. 3aKOH COXpaHEHUS HMITYJIbCA.
PeakTuBHOE IBMKEHUE.

Mexanuueckasi pabota U MOUIHOCTh. PaboTa Cuil TSDKECTH, ynmpyroctd, TpeHus. CBs3b
sHepruu U paboTel. [loTeHIManbHas SHeprus Teja, MOJHSATOrO HaJ TMOBEPXHOCTHIO 3EMIIU.
IToTrenumanbHas 3Heprus cxxarou npyxuHsl. Kunertndeckas sHeprus. Teopema 0 KHHETUYECKOU
SHEPIruu. 3aKOH COXPAHEHUSI MEXaHUYECKOW SHEPIUH.

Hemoncmpayuu.

1. HabGmroneHne MeXaHUYECKOTO JIBUYKEHUS Tella OTHOCUTEIBHO Pa3HBIX TeNl OTCUETA.

2. CpaBHEHHE TMYTEH W TPACKTOPHUH ABIKEHHS OJHOTO M TOTO XK€ Tela OTHOCHUTEIBHO

pa3HbIX TeJl OTCUETA.

3. H3mepeHne CKOPOCTH U yCKOPEHHUS IPSIMOJIMHEHHOTO TBHYKCHUSI.

4. VccnenpoBaHue MPU3HAKOB PAaBHOYCKOPEHHOTO JBUKECHHUS.

5. HalGnronenue nBuxkeHus Tea 1Mo OKPYKHOCTH.

6. HaOmoneHne MexaHHMUECKUX SBJICHUN, IPOUCXOAIUX B cucTteMe oTcuéra «Tenexkar

npu €€ paBHOMEPHOM U YCKOPEHHOM JIBM)KEHUU OTHOCUTENIbHO KaOuHeTa (PU3HKH.
7. 3aBHCHMOCTB YCKOPEHUS Teja OT Macchl Teja U AeHCTBYIOLIEH Ha HETO CHJIBL.
8. HaOmroneHue paBeHCTBA CHII IPY B3aUMOJICHCTBUU TEJI.
9. H3meHeHue Beca Tesa IpU YCKOPEHHOM JBHKEHHH.
10. Iepemaya uMmyIbCca MpH B3aUMOICHCTBHH TEIL.
11. IlpeoOpa3oBaHus SHEPTUH [TPU B3AUMOJICHCTBUHU TEII.
12. CoxpaHeHue UMITyJIbCa TP HEYIIPYTOM B3aMMOJACHCTBHH.
13. Coxpanenue uMIyJsbca Mpu abCOIOTHO YIPYTOM B3aUMOJIEHCTBUY.
14. HabGmroieHne peakTUBHOTO JBUKEHHUS.
15. CoxpaHeHue MEXaHUYECKON 3HEPTHH MTPU CBOOOTHOM a/IEHUH.
16. CoxpaHeHue MEXaHUIECKON SHEPTHH MPH ABMKEHUH TEJa IO ISHCTBUEM MPYIKUHBI.
Jlabopamopuvie pabomsl u onvimot.
1. KoHcTpyupoBaHue TpakTa JUIsi pa3roHa M JajdbHEWIIEro PaBHOMEPHOIO JBUKEHHS
IApUKA WK TEIEKKH.

2. OmnpeneneHue CpeIHEW CKOPOCTH CKOJBKEHHUS OpyCKa WIIM JBHKCHHS IapHKa IO
HAKJIOHHOM INIOCKOCTH.

3. OrmpeneneHne yCKOpPEHUsI Tela NPU PAaBHOYCKOPEHHOM JBM)KEHUHM IO HAKIOHHOM
IJIOCKOCTH.

4. VccnepoBaHue 3aBUCMMOCTHU IYTH OT BPEMEHH IPU PaBHOYCKOPEHHOM JIBH)KEHUU 0e3
Ha4yaJbHOU CKOPOCTH.

5. IlpoBepka rumoresbl: €CIM TPH PABHOYCKOPEHHOM JBMKEHHHM Oe€3 HayallbHOMN
CKOPOCTHM IIyTH OTHOCATCS KaK psJ HEYETHBIX YHUCEN, TO COOTBETCTBYIOLIME
MIPOMEXKYTKH BPEMEHHU OJIMHAKOBBI.



6. HccnemoBanue 3aBUCHMOCTH CHJIBI TPEHHS CKOJIBKEHHUS OT CHJIBI HOPMaJIbHOTO
JTaBJICHMUSL.
Onpenenenne korhduueHTa TPEHUS CKOIBKCHHS.
Onpenenenne KECTKOCTU NPYKUHBI.
9. Ompenenenue pabOThl CHJIBI TPEHHs MPU PABHOMEPHOM JBIJKEHUU Tella 110
TOPU30HTAJIBHOM TOBEPXHOCTH.
10. Ompenenenrie pabOThl CHUJIBI YOPYTOCTH NpU MOABEME TIpy3a C HCHOIH30BAHUEM
HETOABIKHOTO U TOABHKHOTO OJIOKOB.

11. U3yyeHue 3aK0Ha COXPAHEHUSI SHEPTUU.

Pa3nesn 9. Mexanndeckue Kos1e0aHUsI M BOJIHBI.

KonebarenbHoe npmwxenune. OCHOBHbIE XapaKTEPUCTHKU KoyieOaHUWil: Mepuoj, 4acroTa,
aMIMTyna. MaremMatudecKuil M NpPYKUHHBIM MasTHUKM. lIpeBpamienue sHeprum Ipu
K0JIe0aTEeIbHOM JIBH)KEHUU.

3aryxatomue KojeOaHus. BeiHykaeHHbIe koneOanus. Pezonanc. MexaHnyeckie BOJHBI.
CaoiicTBa MexaHnueckux BoiH. [IpononbHbie U nonepeyHble BOIHBL. J[JIMHA BOJHBI U CKOPOCTh
€€ pacrpocTpaHeHus. MexaHn4eCcKue BOJHBI B TBEPIOM TEJIE, CEUCMUYECKUE BOIHBI.

3Byk. [')poMKOCTH 3ByKa U BbIcOTa TOHA. OTpakeHue 3ByKa. MIHpa3ByK U yIbTpa3ByK.

Hemoncmpayuu.

Habmroenue xonebanuii Tei noja JeHCTBUEM CHUIIBI TSXKECTH U CUIIBI YIIPYTOCTH.
Habmonenne xonebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.

Habmtoienue BeIHYXIEHHBIX KOJIeOaHUI U pe30HaHca.

Pacrnipoctpanenne npoJoabHBIX U IONEPEYHBIX BOJIH (HA MOJIENH).

Habmtoienue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKycCTHYECKHIl pe3oHaHC.

Jlaﬁopamopnbte pabomot u onvimol.

1. Ompenenenuie yacTOThI U IEpUOAA KOJIEOAHUNH MAaTEMAaTUYECKOTO MasiTHUKA.

2. OmnpezneneHue 4acTOThl U MeproJa KoiaeOaHUH NPyKUHHOTO MasTHUKA.

3. HccrnenoBanue 3aBHCHMOCTH TE€PHOAA M YACTOTHI KoJeOaHWil rpy3a Ha HHTH OT

napaMeTpoB Kosie0aTeabHON CHCTEMBI

4. VccnepnoBaHue 3aBUCHMOCTH IepHoja KojeOaHUN MPYKUHHOTO MAasTHHKA OT Macchl

rpysa.

5. IlpoBepka He3aBUCHUMOCTU NepHoAa KoJeOaHWW Ipy3a, MOJABEUIEHHOIO K HUTH, OT

Macchl Ipy3a.
6. OnbITEL, JEMOHCTPUPYIOMIME 33aBHCUMOCTh TMEpUoia KOJIEOaHWH MPYKHHHOTO
MasiTHUKA OT MaccChl Ipy3a U )KECTKOCTH MPY>KUHBI.

7. W3mepeHue yckopeHUs: CBOOOIHOTO Ma/IeHUs.

Pa3nes 10. D1eKTpOMarHuTHoOE 10JIe M JICKTPOMATHUTHBIEC BOJIHBI.

DONEeKTpOMarHUTHOE TMoJie. DJIEeKTPOMarHuTHble BOJHBL. CBOWCTBA 3JIEKTPOMArHUTHBIX
BoJIH. [lIkasa 31eKTpoMarHuTHBIX BOJH. Mcrionb30BaHUE 3JEKTPOMAarHUTHBIX BOJIH Il COTOBOM
CBSI3H.

DneKkTpoMarHuTHas npupoaa ceera. CKkopocTh cBeTa. BoHOBBIE CBOCTBA CBETA.

Hemoncmpayuu.

1. CsoiicTBa 3E€KTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOHCTBa CBETA.

Jlabopamopuvie pabomsl u onvimot.

1. U3yueHue cBONCTB 3JIEKTPOMArHUTHBIX BOJH C MMOMOIIBI0 MOOUIILHOTO TeIe(oHa.

Pa3znea 11. CBeToBLI€ IBJICHHUS.

JlyueBas monenb cera. VMcrounuku cera. lIpsMonuHeliHoe pacnpocTpaHEHHUE CBETa.
3armenus Connua u JIynel. Otpakenue cera. [lnockoe 3epkano. 3akoH OTpakeHUs CBETA.

[Ipenomnenue cBeta. 3aKoH npenomiieHUs cBeTa. [lomHOe BHyTpeHHEE OTpakeHUE CBETA.
Hcnonp30BaHnE OJHOTO BHYTPEHHETO OTPAXKEHUS B ONITHUECKUX CBETOBOJAAX.
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Jlunza. Xox nydeit B numH3e. OnTmueckas cuctema ¢oToammapara, MUKPOCKONa M
Teneckona. I'na3 kak ontudeckas cucremMa. bin3opykocTs U 1albHO30PKOCTb.

Pasnosxxenue 6enoro csera B cekTp. OnbiTel HptoToHa. CrioskeHue CeKTpaIbHbIX [IBETOB.
Hucnepcus ceera.

Hemoncmpayuu.

1. IlpsmonuHeitHOE paclpocTpaHEHHUE CBETA.

OtpaxxeHue cBeTa.

[Tony4yenue n300pakeHUH B TNIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKaJiax.
[Ipenomnenue caera.

OnrTuyeckuii CBETOBO/I.

Xox Jiydeit B coOuparomiei JTruH3e.

Xox Jydeil B paccenBarole JIMH3E.

[Torydenue n300pakeHU ¢ TOMOILBIO JIUH3.

[Mpuntun neiictBus doroarnmapara, MUKPOCKOTA U TEIECKOIIA.

10 Mozens riasa.

11. Paznoxxenue 0enoro cBeTa B CIEKTP.

12. [lony4eHnue 6enoro cBera MpH CI0KEHUU CBETa Pa3HBIX LIBETOB.
Jlabopamopuwvie padbomut u onvimol.

1. HUccnenoBaHue 3aBUCUMOCTH yTila OTPa)KEHUSI CBETOBOTO JIy4a OT yriia MaJieHus.
2. Hzydenue xapakTepUCTHK M300paKeHUs IpeAMETa B IIIOCKOM 3epKaJie.

3. HccnenoBaHue 3aBUCMMOCTH yTJia IPEJIOMIICHUSI CBETOBOTO Jy4ya OT yrjia MaJieHus Ha
IPaHULIE «BO31YyX—CTEKIIO».

[Tomrydenue n300pakeHUil ¢ TOMOIIBIO COOMPAIOLIEH TUH3HI.

Onpenenenne GOKYCHOTO PACCTOSHUS M ONITUYECKON CHIIBI COOMPATOIIEH JTNH3BI.
OMBITHI MO PA3JI0KEHUIO OEJIOr0 CBETa B CIIEKTP.

OneIThl MO BOCHPUATHIO LIBETa MPEIMETOB MPU UX HAONIONEHUU 4Yepe3 IIBETOBbIE
(GUIBTPBI.

Pa3nen 12. KBanrtoBble siBJIeHUs.

OmnsiThl Pesepdopna n nmnanerapHas mozens aroma. Moaens atoMma bopa. Mcenyckanue u
HOTJIONIEHNE cBeTa aTOMOM. KBaHThI. JInHEHYaThIe CIIEKTPHI.

PagnoaktuBHOCTh. Aub(a, Oera- M ramma-uznyudeHus. CTpoeHHME aTOMHOIO sJpa.
Hyxnonnas wmonens aromuHoro sigpa. M3otomsl. PaamoaktuBHbIE TipeBpainenus. Ilepuop
noJyiypacmnaza aTOMHBIX sJIep.

SAnepHble peakiyy. 3aKOHbI COXpPaHEHUSI 3apsSA0BOIO U MAacCOBOIO YHCEN. DHEPTUs CBA3U
aTOMHBIX szaep. CBsa3p Macchl U dHepruu. Peakumm cuHTe3a u aeneHus suep. Mcrounukn
sHeprun CosHIA U 3BE3 .

Snepnas snepreTuka. JIeiicTBUA paAMOAKTUBHBIX U3TyUYEHUHN Ha )KUBbIE OPTaHU3MBI.

Hemoncmpayuu.

CreKTphl U3JIy4€HHUs U TIOTJIOIIECHHUS.

CrnieKTphl pa3IMyHbIX Ta30B.

CnexTp BoaOpoa.

Habmoienue TpexkoB B kamepe Bunbcona.

Pabora cuérunka HOHU3UPYIOMUX U3TyYSHHH.

Perucrpanus u3iaydeHus IpUPOIHBIX MUHEPAJIOB U MPOJAYKTOB.

ﬂaﬁopamopubte padomul u onvimol.

1. HaGmroneHue CIUIOMIHBIX U JIMHEWYATHIX CIIEKTPOB U3TyUECHHUS.

2. HccnenoBaHue TpPEKOB: M3MEpEHHE HSHEPrMM YacCTHIBI 110 TOPMO3HOMY MyTH (IO
dororpadusm).

3. H3mepeHue paanoakTUBHOTO (OHA.

IHoBTOPUTEJIBbHO-0000 1AM MOAYIb.
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[ToBTOpuTENEHO-0000IIAOIIMI  MOAY/Ib NpEAHA3HAYEH [UId CHUCTEMAaTU3aluu U
000011IeHUsT TPEAMETHOTO COJICPKAHHS U OTIBITA JIEATEIBHOCTH, IPHOOPETEHHOTO MPH U3YUYCHUN
BCEro Kypca (PM3MKH, a TakKe JUIsl MOATOTOBKM K OCHOBHOMY I'OCYJapCTBEHHOMY 3K3aMEHY IO
¢du3uke 1751 00yHaroUXCsl, BRHIOPABIINX 3TOT Y4eOHBIN MpEaAMET.

[Ipy wW3ydyeHUM JAaHHOTO MOJYJS PpEANIU3YIOTCS M CHCTEMAaTU3UPYIOTCS  BUbI
NEeSTeIbHOCTH, Ha OCHOBE KOTOPBIX oOOecrneumBaeTcs JOCTIDKEHHE MPEIMETHBIX H
METaIPeIMETHBIX IUIAHUPYEMBIX Pe3yJbTaTOB 00ydeHus, (popMupyercs ecTecTBEHHOHAy4Has
IPaMOTHOCTh: OCBOCHHME HAYYHBIX METOJOB HCCIECIOBaHMSA SBICHUNA NPUPOJBl M TEXHHKH,
OBJIQICHUE YMEHMSIMU OOBSICHATh (PU3UUECKUE SIBJICHUS, IMPUMEHSS IOJy4YE€HHbIC 3HAHMS,
pemath 3aa4u, B TOM YHCJIe KAUEeCTBEHHBIEC U SKCIIEPUMEHTAIIbHBIE.

[TprHIMNMAIBHO NESTEIbHOCTHBIM XapakTep AaHHOIO pasjelia peaau3yercs 3a c4éT Toro,
4TO 00y4YarolIrecs BHIMOIHAIOT 331aHUs, B KOTOPBIX UM TPEIaracTcs:

Ha OCHOBE I10JIyY€HHbIX 3HAHUH paclo3HaBaTh U HAyYHO OOBSACHATH (PU3MUECKHUE SIBICHUS
B OKpPY’KarolIeH MPUPOAE U OBCEIHEBHOM KU3HU;

UCIIOJIb30BaTh HaY4YHbIE METO/bI UCCIEIOBaHUA (PU3MUECKUX SIBJICHUM, B TOM 4HCIe I
NPOBEPKH THITOTE3 U TIOIYUYCHHUS TEOPETHUECKUX BBIBOJIOB;

OOBSICHATh Hay4Hble OCHOBBI HambOoyiee BAXKHBIX JOCTHIKEHHH COBPEMEHHBIX TEXHOJIOTHUH,
HarpuMep, MPAKTHYECKOTO HCIIOIB30BAaHHUS PA3UYHBIX HCTOYHMKOB SHEPrUM HA OCHOBE
3aKOHa MPEBPAILEHUS U COXPAHEHHsI BCEX U3BECTHBIX BUJIOB SHEPIHH.



IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHU
YUYEBHOI'O IIPEIMETA

N3yuenne (QU3MKK HA ypOBHE OCHOBHOTO 0OIIEro oOpa3oBaHMs HANpaBiICHO Ha
JOCTH)KEHUE JIMYHOCTHBIX, METAIIPEIMETHBIX U IPEIMETHBIX 00pPa30BaTENIbHBIX PE3yJIbTaTOB.
B pesynbrate wu3yueHus (U3MKM HA YpOBHE OCHOBHOrO OOIIEro oOpa3oBaHUs Y

oOyuatorierocst OyyT c(hopMUpPOBaHbI CIEIYIOIINE INYHOCTHBIE PE3YIbTaThl B YACTH:
1) naTpHOTHYECKOr0 BOCIIUTAHUS:

® - [POsIBJICHHE MHTEpEca K UCTOPUU M COBPEMEHHOMY COCTOSIHUIO POCCUHCKON (hr3nyecKoit
HayKH;

® - [[EHHOCTHOE OTHOUICHUE K TIOCTUKEHUSAM POCCUNCKUX YUEHBIX-(PU3UKOB;
2) rpaIaHCKOI0 1 TyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

® - FOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCYXJIEHUH OOLIECTBEHHO 3HAYMMBIX M dTHUYECKUX
po6JIeM, CBA3aHHBIX ¢ IPAKTUYECKUM IPUMEHEHNEM JTOCTUKEHUN (PU3UKY;

® - OCO3HaHUE Ba)XHOCTH MOPAJIbHO-3TUYECKUX IIPUHIIUIIOB B JEATEIBHOCTH YYEHOTO;
3) 3cTeTH4eCcKOro BOCIIMTAHMSA:

® - BOCHPUSTHE ICTETUYCCKUX KayecTB (PM3NYECKOH HAyKH: €€ TapMOHUYHOTO MOCTPOCHHS,
CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;
4) HIEeHHOCTH HAYYHOI'0 TO3HAHHUA:

® - OCO3HAHHE IIEHHOCTH (PU3NYECKOM HAyKH KaK MOIIHOTO MHCTPYMEHTAa IO3HaHUS MHpa,
OCHOBBI Pa3BUTHS TEXHOJIOTUI, BAKHEHUIIEH COCTABIIIIOLIEH KYJIbTYpHI;

® - pa3BUTHE Hay4YHOH JIFOOO3HATEIBHOCTH, HHTEPECA K UCCIIEI0BATEIbCKOMN 1€ATEIbHOCTH;
5) popmupoBaHus KyJbTYpPbI 310POBbSI H IMOLMOHAJIBHOI0 0JIArONONYYHs:

® - OCO3HAHME LEHHOCTH 0e30macHoro obpa3a *XHM3HHM B COBPEMEHHOM TEXHOJIOTHYECKOM
MHpE, BaXXHOCTHU IMpaBWyl O€30IaCHOrO IMOBEACHHUS Ha TpPaHCIOpTE, Ha JA0porax, C
JIEKTPUUYECKUM U TETJIOBBIM 000pYIOBAaHUEM B JIOMALITHHUX YCIOBUSIX;

e - cOpMHPOBAHHOCTh HaBbIKa peduIeKCHUH, IPU3HAHUE CBOETr0o MpaBa Ha OIIMOKY M TaKOro
e MpaBa y Jpyroro 4eaoBeKa;
6) TpynoBOro BocnuTaHUSA:

® - aKTMBHOE YYacTHE B PELICHWU MPAKTUYECKUX 33a/1a4 (B paMKax CeMbH, 00pa3oBaTeIbHOM
OpraHM3aliy, Tropoja, Kpas) TEXHOJOTMYECKOW W  COLMAJIbHOW HaIpaBIEHHOCTH,
TpeOyIOHUX B TOM YHCIIe U PU3NUECKUX 3HAHU;

® - HHTEpecC K MPaKTUUYECKOMY M3YUYEeHHUI0 Ipodeccuil, CBSI3aHHbIX C (PU3NKOMH;
7) 3IKOI0THYECKOr0 BOCTIMTAHUA

® - OpHMEHTalUs Ha NpUMEHEHHWEe (U3NYECKMX 3HAaHUM A peleHus 3aaad B o0JacTu
OKpYy Karolle cpenbl, MIIAHUPOBAHUS MOCTYIKOB M OIIEHKHM UX BO3MOXHBIX IOCIEICTBUN
TUISL OKPY KAIOLIEH Cpebl;

® - OCO3HaHHE II00ATBHOTO XapaKTepa HIKOJOTHUECKUX MPOOIeM U MyTel UX peleHus;
8) ajanTannu K N3MEHAIOIMMCSH YCJIOBHAM COLUAIBHON U IPUPOIHOI Cpeabl:

e - MOTpeOHOCTh BO B3aUMOJIEUCTBUU TMPHU BBHINOJHEHUH MCCIEAOBAHUM M IPOEKTOB
¢bu3nvecKoil HarPaBICHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSM APYTHUX;

® - [IOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€PE3 MPAKTUUECKYIO AESITEIBHOCTB;

® - MOTPeOHOCTh B ()OPMHPOBAHMU HOBBIX 3HAHUH, B TOM 4YHCIEe (OPMYIMPOBATH WUJEH,
MTOHSTHS, TUTIOTE3bI O (PU3NUYECKUX O0BEKTaX U SIBICHUSX;

e - oco3HaHUE Ne(UIMTOB COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH B 00JaCTH (U3HKH;

® - [UIAaHWPOBAHME CBOETO PA3BUTHSI B IPUOOPETEHUN HOBBIX (PU3NYECKUX 3HAHMIA;

® - CTpeMJICHHE aHAJIM3UPOBATH U BBISABIATH B3AUMOCBS3U NMPHUPOJIBI, 0OIECTBA U SKOHOMUKH,
B TOM YHCJIE C UCIIOJIb30BaHUEM (PU3NYECKUX 3HAHUM;



® - OLEHKA CBOMX JACUCTBUU C Yy4YETOM BIIMSHUSA HA OKPYXKAlOLIYK CpeAy, BO3MOKHBIX
IJ100aJIbHBIX TIOCIIEACTBUM.

METANPEJIMETHBIE PE3YJIbTATHI

B pesymnbrare ocBoeHHMs mOporpaMMbl MO (U3MKE HAa YPOBHE OCHOBHOTO OOILIEro
oOpa3oBanusi y oOyuaromierocss OynyT chOpMUPOBAHBI MeTampeAMeTHbIe pPe3yJbTaThl,
BKIIIOUAIONUE TIO3HABATENbHBIC YHUBEPCAIbHBIC YyYeOHBIC IEHCTBUS, KOMMYHUKATHBHBIE
yYHUBEpCcajbHbIe yueOHbIE IeUCTBUSA, PETYIATUBHbIC YHUBEPCAIbHBIC yueOHbIE ACHCTBHUSL.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiiCTBUS

Ba3zoBble Jjornuyeckue aeiicTBHA:

. BBISIBJISATh M XapaKTEpU30BaTh CYLIECTBEHHbIE IPU3HAKHA OOBEKTOB (SBICHUN);

. yCTaHaBJIMBaTh CYLIECTBEHHBINH MPU3HAK KJIacCU(PUKALMK, OCHOBAHUS Il 0000LIEHUS U
CpaBHEHUS,

. BBISIBIISITh 3aKOHOMEPHOCTH M TIPOTUBOPEYHS B pacCMaTpUBAaeMbIX (hakTaX, JaHHBIX U
HaOJI0ICHUAX, OTHOCALIMXCS K (PU3HUECKUM SIBJICHUSIM;

. BBISIBJIAT TIPUYMHHO-CJICACTBEHHBIE CBA3M NpPU HM3YYEHUU (QU3MUECKUX SBICHUH U

IIPOLIECCOB, JIEJIaTh BBIBOJIbI C UCIIOJIb30BAHUEM JIEYKTUBHBIX U HHAYKTUBHBIX YMO3AKIIOUEHUH,
BBIIBUTATh TUIIOTE3bI O B3aUMOCBS3AX (PU3UYECKUX BEITUYHH;
o CaMOCTOSITENILHO BBIOMPATh CIIOCO0 pelieHus: yueOHoM (Gu3ndeckol 3aiayu (CpaBHEHUE
HECKOJIbKUX BapUaHTOB PELICHUS, BbIOOp Haubosiee MOAXOSAIIEr0 ¢ YYETOM CaMOCTOSITENILHO
BBIJICTICHHBIX KPUTEPHUEB).

Ba3oBble uccienoBarebckme 1eiCTBUS:

o HCIIOJIB30BATh BOIIPOCHI KAK UCCIIEN0BATEIbCKUI NHCTPYMEHT ITO3HAHMS;

o MIPOBOAUTH MO CaMOCTOSITENIbHO COCTABJIEHHOMY IIJIaHY OIBIT, HECJIOXKHBIN (PU3HUECKUN
HKCIIEPUMEHT, HEOObILIOE UCCIIeI0BaHNE (PU3NYECKOTO SIBIICHUS;

. OLICHMBAaTh Ha NPUMEHHUMOCTb U JOCTOBEPHOCTh HH(OpPMAINIO, MOIYUYEHHYIO B XOJ€
UCCIIEI0BAHNS WIH DKCIIEPUMEHTA;

. CaMOCTOSITENIbHO (hOpMyJIMpOBaTH 0OOOIEHHS U BBIBOJIBI 110 PE3yJIbTaTaM MPOBEIEHHOTO
HaOJII0/IEHUS, OIbITA, UCCIIEIOBAHMS,

. MIPOrHO3UPOBATh BO3MOXKHOE JajibHEHIIee pa3BUTHE (PU3NYECKUX IPOLIECCOB, a TAKXKe

BBIJIBUTATh TPEATIOIOKEHHUS 00 X Pa3BUTHU B HOBBIX YCIOBHUSIX U KOHTEKCTAaX.

Pa6ora ¢ undpopmanmeii:
o MPUMEHSTh PAa3JIMYHbIE METONbl, MHCTPYMEHTbl U 3alpochl MpH IOHUCKE U OTOOpe
UH(OPMALIUY WU TAaHHBIX C YYETOM MPEUI0KeHHON yueOHoM (usnyeckoit 3a1aun;
. aHAJM3UPOBaTh, CHUCTEMATU3MPOBATH M WHTEPHPETHPOBATH MHPOPMALMIO PA3THUHBIX
BUJIOB U (hOpM Ipe/ICTaBICHUS;
. CaMOCTOSITENIbHO BbIOMpaTh ONTUMAJIbHYIO (OpMy IMpelcTaBieHUs HHPOpMaluu U
WUTIOCTPUPOBATH pellaeMble 3aJaul HECIIOKHBIMU CXE€MaMHU, uarpaMMaMu, HHOUM rpaduxoi u
UX KOMOUHAIMSIMH.

KoMmyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBHUS:
. B XOJe OOCYXIeHHs Y4YeOHOro MaTepuaia, pe3yJbTaToB JIA0OpAaTOPHBIX padoT u
IPOEKTOB 3a/laBaTh BOINPOCHI IO CYIIECTBY OOCYX/JaeMOW TeMbl W BBICKA3bIBaTh HJCH,
HaIleJICHHbIE Ha pellieHue 33/1a4H U MOoJIepKaHue 0J1aroenaTeIbHOCTH OOIIeHHUS;
o COTMOCTABJIATh CBOM CYXIEHHS C CYXKJIEGHUSMU JIPYTUX YYaCTHUKOB JHAJIOTa,
O0OHapy’KUBaTh pa3IM4YKMe U CXOJCTBO MO3ULIUH;
o BBIPAXKaTh CBOIO TOUKY 3pEHUS B YCTHBIX U IMCbMEHHBIX TEKCTaX;



. nyOIMYHO  TPEACTABISATH  pPE3yJbTaThl  BBINOJHEHHOTO  (PU3UYECKOTO  OIbITa
(3KCHIEpUMEHTA, UCCIIEI0BaHMSI, IPOEKTA);

. IIOHUMATh U UCNOJb30BaTh IPEUMYLIECTBA KOMaHIHOW U MHJMBUIYaJIbHOU pabOThI Ipu
pELICHUH KOHKPETHON (PU3UYECKOM TPpoOIeMBbl;
o IIPUHUMATh LEJIM COBMECTHOM JESATEIBHOCTH, OPraHW30BBIBAaTh JCHCTBUS IO €€

JOCTHIKEHUIO: PacCIpelleisiTh PO, 00CYKIaTh MPOILECCHl U PE3YJIbTaThl COBMECTHON PabOTHI,
0000111aTh MHEHHUS HECKOJIIBLKUX JIONEH;

. BBINOJIHATh CBOKO YacThb pPabOThl, AOCTUrash KadeCTBEHHOI'O pe3yjbTaTra II0O CBOEMY
HaIIPaBJICHUIO U KOOPAUHUPYS CBOU ACUCTBUSA C APYTMMH YWICHAMU KOMAHJIbI;
o OLIEHUBATh Ka4eCTBO CBOETO BKJIAJa B OOLIUI MPOAYKT MO KPUTEPUSM, CAMOCTOSTEIHHO

c(hOpMyJIUPOBAHHBIM YYACTHUKAMU B3aUMO/ICHCTBUS.

PeryasiTuBHbIe yHHBepPcaJbHbIe yUeOHbIE 1eliCTBHS

Camoopranu3amnus:
o BBISIBJIATh NTPOOJIEMBl B )KM3HEHHBIX U YYEOHBIX CUTyalUsX, TPEOYIOIUX JUIs PELIeHUs
bu3nyecKuX 3HaAHUI;
o OPUEHTHPOBATLCS B PA3IMYHBIX MOJAXOAAX MPHUHATHS pPELIEHUN (MHIMBUIYaJIbHOE,
IPUHITHUE PELLICHUS B IPYIIE, IPUHATHE PELICHUN IPYIIOi);
o CaMOCTOSITENIHO COCTAaBJISITh aJNTOPUTM peHIeHus (U3NYECKOH 3a7adl WM ITUIaHa

UCCIIEIOBaHMUSI € Y4Y€TOM HMEIOIIUXCS PECypcoB M COOCTBEHHBIX  BO3MOKHOCTEH,
apryMEHTUPOBATH MPEIJIaracMbl€ BApUAHThI PEILICHU;

° JIeNIaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.
CaMOKOHTPOJIb, IMOIIMOHAJILHBIH UHTEJJIEKT:
° JaBaTh aJIEKBAaTHYIO OIICHKY CUTYyalluH U TpeJiaraTh IiaH e€ N3MEHEeHNUS,
° OOBSICHATh MPUUMHBI TOCTHKEHUS (HEJOCTUKEHHSI) Pe3yIbTaTOB JESATEILHOCTH, 1aBaTh
OLICHKY ITPHOOPETEHHOMY OIIBITY;
° BHOCUTb KOPPEKTUBBI B JICSITEIBHOCTH (B TOM YHWCJIE B XOJ BBINMOJHEHUS (HU3UIECKOTO

UCCIICIOBAaHMUST WJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENIBCTB, M3MEHUBLIMXCS CHUTYallHid,
YCTAHOBJICHHBIX OIIMOOK, BOSHUKIINX TPYAHOCTEH;

o OLICHUBATh COOTBETCTBUE PE3YNIbTATA LIEJIA U YCIOBHSIM;

. CTaBUThH ce0sl Ha MECTO JPyroro 4eioBeKa B XOJ€ CIOpa WM AUCKYCCHH Ha HAayYHYIO
TE€MY, IOHUMaTh MOTHUBBI, HAMEPEHUS U JIOTUKY JPYIroro;

. NpU3HaBaTh CBOE IMpaBO Ha OMMOKY NpU peleHud (U3MUECKUX 3a7ad WIM B

YTBEPKICHUAX Ha HAYYHBIE TEMBI M TAKOE XK€ IIPaBoO IAPyroro.
I[TPEAMETHBIE PE3YJIBTATEI

K koniy oOydenus B 7 KJjacce mpeIMeTHbIC pe3yJabTaThl Ha 0a30BOM ypPOBHE TOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTh Y OOYHAIOIINXCSI YMEHUI:
. WCIIONB30BaTh MOHATHS: (U3WMYECKHEe W XHMHYECKHE SIBJICHUS, HaOJI0JeHue,
AKCIIEPUMEHT, MOJIeTb, TUIIOTE3a, €AUHUIBI (PUBNIECKUX BEIMYHH, aTOM, MOJIEKYJIa, arperaTHbie
COCTOSIHMSI ~ BemiecTBa  (TBEpIOE, KHUAKOE, Ta3000pa3HOE), MEXaHHYECKOE JBWIKEHUE
(paBHOMEpHOE, HEpPaBHOMEPHOE, MPSIMOJIMHEHHOE), TPACKTOPHS, PaBHOACHCTBYIOMIAs CHIIA,
nedopmarus (ynpyrasi, IiacTUYeckasi), HEBECOMOCTh, COOOIIAIOIITUECS COCY/IBI;
. paznuuath siBieHus (muddy3us, TEIoBOe ABMKEHUE YACTHI] BEIIECTBA, PABHOMEPHOE
JBUKEHHUE, HEPAaBHOMEPHOE JBUKEHUE, MHEPIIMS, B3aHMMOJIEUCTBHE Tell, paBHOBECHUE TBEPBIX
TEJ C 3aKperIEHHON OCBIO BpAIllCHMsI, TIepeIayda aBJICHUs] TBEPABIMU TEJIAMH, KHIKOCTSIMHU U
razamu, arMocepHoe HaBJICHHE, TUIABAHHUE TEN, MPEBPAIICHUS MEXaHWYECKOW SHEpPruu) IO



ONMCAHUI0 HX XapaKTEpHbIX CBOHNCTB M HAa OCHOBE OIBITOB, JEMOHCTPUPYIOIIHUX JIaHHOE
¢du3nueckoe sBICHUE;

o pacro3HaBaTh MPOSBICHUE W3YYEHHBIX (DU3MYECKHX SIBICHUH B OKpYXKAIOIIEM MHpE, B
TOM 4Hclie (PU3NYECKHE SIBIICHUS B MIPUPOJIE: MPUMEPHI IBUKECHHUS C PA3IMYHBIMU CKOPOCTSIMH B
JKUBOW W HEXUBOM MPHUPOAE, NECUCTBUE CWJIBI TPEHUS B MPUPOJAE U TEXHHUKE, BIIUSHUE
aTMOC(epHOTro JaBJCHUs HA JKUBOM OpraHu3M, IUIaBaHHE PbIO, phIYard B TEJE YeJIOBEKa, IpU
9TOM IMEPEBOJUTh MPAKTHUECKYIO 3a/ady B Y4eOHYIO, BBIJICNATH CYyIIECTBEHHBIE CBONCTBA
(mpu3HaKy) HPU3NYECKUX SIBICHU;

o OIMCHIBATh M3YYCHHBIC CBOWCTBA TN M (PU3MUECKUE SBICHMSA, HCIIONB3YS (pu3HuecKue
BEJIMYMHBI (Macca, 00bEM, TUIOTHOCTh BEUIECTBA, BPEMs, MyThb, CKOPOCTh, CPEIHSS CKOPOCTb,
CWJIa YIPYTOCTH, CUJia TSDKECTH, BEC T€ja, CUjla TPEHUs, JAaBiieHue (TBEPAOIO Tena, KHUAKOCTH,
ra3a), BbITAJIKMBAIOIIas CUJIa, MeXaHU4eckas paboTa, MOIIHOCTb, IJI€YO CHJIbI, MOMEHT CHUJIbI,
KOO QHUIMEHT MOJE3HOTO JNEHCTBHS MEXaHW3MOB, KMHETHYECKas U MOTEHIMAbHAs SHEPrus),
OpU OMHCAHWM TMPABWJIBHO TPAKTOBaTh (U3NYECKUN CMBICI HCIHOJBb3YEMBbIX BEIMYUH, HX
0003Ha4YeHUsI U €IUHULBl (PU3UUECKUX BEJIMYMH, HAXOAUTh (OPMYJIbI, CBSA3BIBAIOLINE JIAHHYIO
bu3nYeCKyI0 BEJIMYMHY C APYTUMHU BEITUYMHAMHU, CTPOUTH IpadUKH HU3yUYEHHBIX 3aBHCHUMOCTEH
(U3HYECKUX BEIIMYNH;

o XapaKkTepu30BaTh CBOMCTBA TeJl, PU3NYECKUE SBJICHUS U MPOLECCHI, UCIIOJIb3YS IIpaBHIia
CIIOKEeHHsI CHIT (BIIOJIb OHOM MpsiMOii), 3akoH ['yka, 3akoH I[lackans, 3akoH Apxumena, IpaBUIIO
paBHOBecHs pblyara (010Ka), «30J10TO€ IMPAaBUII0» MEXAHUKHU, 3aKOH COXPAHEHUsI MEXaHUYECKOU
SHEPruu, IMpU OSTOM JaBaTh CIOBECHYIO (DOPMYJIMpPOBKY 3aKOHa U 3allUChIBATh €ro
MaTeMaTUYECKOE BbIPAKEHUE;

o OOBSICHATH (PU3UYECKHE SIBICHHS, ITPOIECCH] M CBOMCTBA TEJ, B TOM YHCIIE U B KOHTEKCTE
CUTyalluil MPAaKTUKOOPUEHTUPOBAHHOTO XapaKTEPa: BBIABIATH MPUUYMHHO-CIIEICTBEHHBIE CBS3H,
CTpOUTh OOBACHEHHE M3 |—2 JOrMYecKMX IaroB ¢ OMOpOH Ha 1—2 M3Y4YEHHBIX CBOICTBa
bu3nuecKkux sSBICHHUH, GPU3NIECKUX 3aKOHA MM 3aKOHOMEPHOCTH;

o pemiatb pacu€THble 3agaud B 12 JeicTBUS, UCHONb3ys 3aKOHbI M (OPMYIIBI,
CBsA3bIBAOIIME (PU3WYECKUE BEIMYMHBI: HA OCHOBE aHajlW3a YCJOBMS 3a/ladd 3alHChIBaTh
KpaTKoe YCIIOBHE, MOJCTaBIATh (PU3NYECKHE BEIWYMHBI B (OPMYJbl U HPOBOJUTH PACUETHI,
HaXOJUTh CIIPAaBOYHBIE JaHHbIE, HEOOXOAMMBIE JJIsl PELLIEHUS 3a/1a4, OLIEHUBATh PEAIMCTUYHOCTh
HOJY4YeHHOH (hr3nyecKoil BETMUHHBI,

o pacro3HaBaTh IpoOJIeMbl, KOTOPbIE MOXHO PEIINUTh MPHU MOMOLIHM (PU3UYECKUX METOJIOB,
B OINMCAaHUU HCCIIEIOBaHUS BBIIEIATH MPOBEPSEMOE NPEANOIOKEHNE (TUIOTEe3y), pa3indyarh U
MHTEPIPETUPOBATh MOJTYYEHHBIH Pe3ysbTaT, HAXOAUTh OIIMOKU B XOJ€ ONbITA, JIeaTh BBHIBOJIbI
IO €ro pe3yJibTaTaMm;

o MIPOBOAUTH OMBITHI 10 HAOJIONEHUIO (U3NYECKUX SIBICHUNA WM (PU3MUECKHX CBOMCTB
Tes: (hOPMYITUPOBATh MPOBEPSEMbIE MPEANOI0KEHNS, COOMpPATh YCTAHOBKY U3 MPEII0KEHHOTO
000py0BaHus, 3aMUCHIBATh XOJI ONbITa U (POPMYITHPOBATH BHIBOBL;

o BBITIOJIHATE MpPsIMbIE W3MEPEHUS! PAcCTOSHUS, BPEMEHH, MacChl Tena, 00bEéMa, CHIIbl U
TEMIIEPATYPbI C UCIIOJIb30BAHUEM aHAJIIOTOBBIX U IMU(PPOBBIX MPUOOPOB, 3aUCHIBATh MOKA3aHUS
npubOOpPOB ¢ YIETOM 3aJaHHON aOCOTIOTHON MOTPEITHOCTA U3MEPEHUIA;

. MIPOBOJIUTH HCCIIEOBAaHUE 3aBHCUMOCTH OJHOW (PU3NYECKOH BETUYMHBI OT APYrou ¢
HCIIOJIb30BaHUEM MPSIMBIX U3MEPEHHH (3aBUCUMOCTH IMYTH PaBHOMEPHO JIBUXKYILErocs Tela OT
BPEMEHHU JIBUKCHHUS Teja, CHJIBI TPEHHUS CKOJBKEHHUS OT Beca Tejla, KadecTBa 0OpaboTKu
MOBEPXHOCTEN TelI M HE3aBUCHUMOCTH CHJIBI TPEHHS OT IJIOLIAJAN CONPHUKOCHOBEHHUS Tell, CHUJIbI
YIOPYTrOCTH OT YAJIMHEHUS IMPYXKHUHBI, BBITAJIKUBAIOIIEH CHUIBI OT 00bEMa MOrpyKEHHON yacTu
Tela U OT IUIOTHOCTH JKUIKOCTH, €€ HEe3aBUCUMOCTHU OT IUIOTHOCTH Teja, OT TIyOMHBI, Ha
KOTOPYIO MOTPYXKEHO TeNO, YCIOBUH IUIaBaHHs Tell, YCIOBHM paBHOBECHs pbluara M OJIOKOB),
y4acTBOBaTh B IUIAHUPOBAHWU Y4YEOHOIO HCCIIEOBAaHMsS, COOMpaTh YCTAHOBKY M BBINOJIHATH
U3MEpeHus, cienys MpeUIoKEHHOMY IUIaHy, (UKCHpPOBAaTh pPE3yJNbTaThl MOITYYEHHOU



3aBUCUMOCTH (DU3WYECKUX BEJIWYUH B BHUJE MPEIIOKCHHBIX TaONMUI] W TpaduKOB, JeaTh
BBIBOJIBI 110 pe3yJIbTaTaM UCCIEAOBAHUS;

° MPOBOJNTh KOCBEHHBIE W3MEPCHHsSI (U3NYECKUX BEIWYUH (IUIOTHOCTh BEIIECTBA
JKUJKOCTU U TBEPJOTO Tesa, CUJia TPEHHUS CKOJIBXKEHUS, JaBJICHUE BO3/lyXa, BBITAJIKHUBAIOLIAS
cuja, NEUCTBYIOIIAs Ha TMOTPYKEHHOE B JKUIKOCTh TEJI0, KOA(PPHUIMEHT MOJIE3HOTO JCUCTBUS
MPOCTBIX MEXaHU3MOB), CIEAYysl MPEAJIONKEHHON WHCTPYKIMHU: MPU BBINOJHEHUU H3MEPEHUU
coOMpaTh IKCIEPUMEHTAIbHYIO YCTAHOBKY W BBIYHMCIIATH 3HAYCHUE NCKOMOM BETMYHUHBL;

o coOmogaTh TpaBWia TEXHUKM O€30MacHOCTH Tpu pabore ¢ 1abopaTOpHBIM
000pyI0BaHUEM;
. yKa3blBaTh IMPUHLUIBl JAEUCTBUS MNPUOOPOB U TEXHUYECKUX YCTPOWCTB: BECHI,

TEPMOMETpP, JUHAMOMETP, COOOLIAIOIIMECS COCYIbl, OapoMeTp, pbluar, MOJIBMXKHBIA H
HETOABIKHBIN OJIOK, HAKIIOHHAS TUIOCKOCTH;
o XapaKTepu30BaTh MPUHLIUIIBI JCHCTBUS U3YYEHHBIX MPUOOPOB U TEXHUUECKUX YCTPOUCTB
C omopol Ha uX onucaHus (B TOM 4YHCIe: NOJMUIHUKH, YCTPOMCTBO BOJIONPOBOAA,
TUAPABIMYECKUA IPECC, MAaHOMETP, BBICOTOMEp, MOPIIHEBOH HACOC, apeoMETp), HCIOJb3Ys
3HAHUS O CBOMCTBAaX (PU3MUYECKUX SBICHUH M HeoOXoauMble (PU3MUECKUE 3aKOHBI U
3aKOHOMEPHOCTH;
o NPUBOAMTH TpPHUMEPHl (HAXOOUTh HMH(POpPMAIMIO O TpUMEpax) MPAKTHYECKOTO
UCIOJIb30BaHUs (PU3NYECKUX 3HAHWH B MOBCEJHEBHOW KU3HU AJs o0ecredeHus 0e30MacHOCTH
npu oOpaimieHuu ¢ npuOopaMu M TEXHUYECKUMHU YCTPONMCTBAMH, COXPAaHEHUS 3/I0pPOBbS U
COOJIIOJIEHHSI HOPM 3KOJIOI'MYECKOI0 MIOBEICHUS B OKpY Kalollel cpese;
o OCYILLECTBIATH OTOOP MCTOYHMKOB HH(popMmanuu B VHTepHETe B COOTBETCTBUU C
3a/laHHbIM TIOMCKOBBIM 3alpOCOM, Ha OCHOBE HMEIOLIUXCS 3HAaHUM M MyTEM CpaBHEHUs
pa3IMYHBIX HMCTOYHHUKOB BBIICNATH HMH(OpPMAIMIO, KOTOpas SBIAETCS HPOTHUBOPEYMBON WM
MOYET OBITh HEJJOCTOBEPHOM;
o WCIOJIb30BaTh NPU BBHIMOJIHEHUHM Y4YEOHBIX 3aJJaHUN HAay4HO-TIOMYJISPHYIO JHUTEpaTypy
(Gu3nMUecKoro cojepXaHus, CIPaBOYHbIE MaTepualbl, pecypchl ceTu VIHTepHeT, BIaAeTh
npuéMaMy KOHCIIEKTHPOBAHMS TEKCTa, IMpeoOpa3oBaHus HHGOpPMALUKM W3 OJHOM 3HAKOBOM
CUCTEMBI B IpYTYIO;
o co3/laBaTb COOCTBEHHBbIE KpaTKHE MHCbMEHHBbIE M YCTHBIE COOOILEHHS Ha OCHOBE 2—3
UCTOYHHUKOB MH(POPMALUN (PU3UUECKOr0 COAEpKaHMsI, B TOM YHCIe MyOJMYHO JeNaTh KpaTKue
COOOIlleHUsI O pe3ysbTaTaXx MPOEKTOB WM Y4YeOHBIX HCCIEJOBAHUM, NMPU 3TOM TI'PaMOTHO
UCIOJIb30BaTh M3YYEHHBIH MOHATUHHBIN anmapaT Kypca (PU3HKH, COINPOBOXAATh BHICTYIICHHUE
MPE3EHTALNE;
o IIpY BBIMOJIHEHUH YYEOHBIX NMPOEKTOB M HMCCIIEJOBAHMM pacmpeleisiTh OO0S3aHHOCTH B
Irpynne B COOTBETCTBUU C IIOCTABJICHHBIMM 3aJadaMM, CJIEIUTh 32 BBIIOJIHEHHWEM IUIaHA
JeNCTBUH, aJleKBaTHO OLEHMBATh COOCTBEHHBIN BKJIAJ] B JESATENBHOCTH TPYIIIbI, BHICTPAWBAThH
KOMMYHHMKaTHBHOE B3aMMOJEMCTBHE, yUNTBIBasi MHEHUE OKPYKAIOIIHX.

K xonny oOyuenus B 8 kjacce mpeIMeTHbIE pe3yJbTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH y 0OYYAIOLINXCS YMEHU:
. HCIIOJIb30BaTh MOHSTHS: Macca M pa3Mepbl MOJIEKYJ, TEIJIOBOE IBHUKEHHE AaTOMOB H
MOJIEKYJI, arperaTHble COCTOSTHUS BEIIECTBA, KPUCTAITNYECKHE U aMOP(HBIE TeJa, HAChIICHHBIN
Y HEHACBIIICHHBIN Map, BJIAXHOCTb BO3JyXa, TEMIIEpPAaTypa, BHYTPEHHSS DHEPIUs, TEIJIOBON
JBUTATENb, D3JEMEHTAPHBIM JJIEKTPUYECKUN 3apsijl, JJIEKTPUYECKOe II0Jie, MPOBOJHUKH U
JUDJIEKTPUKHU, TIOCTOSIHHBIN 3JIEKTPUUECKUI TOK, MATHUTHOE I10JIE;
o pa3nuyath sBJICHUS (TEIUIOBOE pAacUIMpEeHHEe W CKaThe, TeIonepeaayda, TErioBoe
paBHOBEcHE, CMayMBaHUE, KalWUIApHbIE SBJIEHUS, HCIApeHHEe, KOHJIEHCAllUs, IJIaBJICHHE,
KpUCcTau3aus (OTBepJeBaHKe), KUNIEHHE, Terulonepenaya (TerIonpoBOJHOCTb, KOHBEKIIMS,
U3TyYEHUE), JJIEKTpU3alus TeJl, B3aUMOJEWUCTBUE 3apsOB, NEHCTBHUS 3JIEKTPUYECKOIO TOKa,
KOPOTKOE 3aMbIKaHUE, B3aUMOAECHCTBUE MarHUTOB, JEHCTBUE MArHUTHOTO T10JIS1 HA TPOBOJAHUK C



TOKOM, 3JIEKTPOMAarHUTHAas MHAYKIMS) MO ONMCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOMINX JAaHHOE (PH3HUUECKOE SBJICHUE;

o pacro3HaBaTh MPOSBICHUE W3YYECHHBIX (DU3MYECKHX SIBICHUH B OKpY’KAIOIIEM MHpE, B
TOM dYHCle (U3UYECKUE SBICHHUS B TMPHUPOJE: MOBEPXHOCTHOE HATSDKEHHE M KalWJUISIPHBIC
ABJICHUS B IIPUPOZC, KpUCTaUIbl B Impupone, usnydeHue CosHLA, 3amMep3aHue BOJOEMOB,
MOpckue Opusbl, 00pa3oBaHHE pPOCHI, TyMaHa, HWHEs, CHEra, OJJIGKTPUYECKUE SIBICHUS B
aTMocdepe, 3IEKTPUYECTBO KMBBIX OPraHM3MOB, MarHUTHOE Mosie 3eMid, JApeid mMmoirocos,
pOJIb MAarHUTHOTO IOJIA AJI JKM3HM Ha 3emiie, MOJSIPHOE CUSHUE, NPU 3TOM IEPEBOJUTH
IPAaKTUYECKYIO 33aJjauy B y4eOHYIO, BBIICJIATh CYLIECTBEHHbIE CBOMCTBA (IIPU3HAKH) (PU3HUECKUX
SIBIICHUI;

o OIMCHIBATh M3YYCHHBIC CBOWCTBA TN U (PU3MUECKUE SBICHMSA, HCIONB3YS (pU3HUecKue
BEJIMYMHBI (TeMIIepaTypa, BHYTPEHHs SHEPrusi, KOJIMYECTBO TEMJIOTHI, yAeIbHAasl TEMI0EMKOCTh
BEIIECTBA, YJAEJbHAs TEIUIOTAa IUJIaBJICHUS, YAENbHAs TEIUIOTa MapooOpa3OBaHMA, yJENbHas
TEIUIOTa CrOpPaHUsl TOIIMBA, KO3(Q(UIMEHT MOJE3HOr0 JEeHCTBUSA TEIUIOBOW MAIWHBI,
OTHOCUTEJIbHAsl BIAQXHOCTh BO31yXa, D3JEKTPUUECKUNM 3apsl, CWIa TOKa, 3JIEKTPUUYECKOE
HalpsDKEHUE, CONPOTHUBIIEHUE NPOBOJHHMKA, YJEJIBHOE CONPOTHUBIEHHE BEIECTBa, padboTa U
MOITHOCTH AJIEKTPUYECKOTO TOKA), TMPH OMUCAHHWU TPABHIBHO TPAKTOBATh (PU3WYECKHIA CMBICI
UCIIOJIb3YEMbIX BEIWYHMH, 0003HAYEHUs U eIMHULIbI (PU3NYECKUX BEIMYUH, HAXOAUTh (POPMYIIBI,
CBSI3BIBAIOIME JTAHHYIO (DM3WYECKYIO BEIWYHHY C JPYTUMH BEIUYMHAMH, CTPOHUTH TpaduKu
U3yUYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIINYMH;

o XapaKTepu30BaTh CBOWCTBA TeJs, (PU3MUECKUE SBJICHMS M IPOLECCHI, HCIONIb3YS
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOM TEOpUM CTPOEHHUS BEIIECTBA, IPUHLIHUII
CYIEpIIO3UIMM Tosiel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHus 3apsja, 3akoH Oma ais
ydacTka Lenu, 3akoH Jxoyns—JIeHna, 3aKkoH coxpaHeHHs SHEPTUH, IPU ATOM JaBaTh CIOBECHYIO
(GopMyIMPOBKY 3aKOHA U 3aIIMCHIBATh €0 MAaTEMaTHUECKOE BBIPaKEHUE;

o OOBSICHATH (PU3NUECKHE MPOLIECCH M CBOMCTBA TEJI, B TOM YUCIIE U B KOHTEKCTE CUTYaIH
MPAKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH NMPUUMHHOCIEICTBEHHBIE CBSI3U, CTPOUTH
0o0BsiCHEHHEe M3 1—2 JIOTMYECKUX LIaroB ¢ Omnopoil Ha 1—2 M3yuyeHHBIX CBOWCTBA (PU3UYECKUX
ABJIEHUH, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

. pemate pacy€THble 3aJaud B 2—3 JE€HCTBUSA, WCIOJIB3YsS 3aKOHBI M (HOPMYJIbI,
CBsI3bIBalOIME (hU3MUYECKHE BEJIMYMHBI: Ha OCHOBE aHalM3a YCJIOBMs 3aJaydl 3allUChIBAaTh
KpaTKOE YCJIOBHE, BBISBIISITH HEJOCTATOK JAHHBIX JUIS PEIICHUs 3a/lauM, BHIOMpATh 3aKOHBI U
bopMybl, HEOOXOAUMBIE ISl €€ pelleHHs, MPOBOAUTh Pacdy€Thl M CPABHUBATH IOJIyUYE€HHOE
3HaueHue PU3NYECKON BETMUHUHBI C U3BECTHBIMU JIaHHBIMH;

o pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOKHO PEIINUTh MPHU MOMOIIU (PU3NYECKUX METOJIOB,
WCIIOJIb3YSl ONUCAHHWE HCCIEAOBAHUS, BBIAEIATH NPOBEPSIEMOE IPEAINOJIOKEHHUE, OLIEHUBAThH
MPAaBUJIBHOCTD MOPSIIKA IPOBEIEHUS UCCIIEJOBAHMUSI, JIEJIaTh BBIBOJIBI;

o MIPOBOJUTH OMBITHI IO HAOIIOIEHNIO (PU3NYECKUX SBJIECHUHN WK (PU3MYECKUX CBOMCTB Tel
(KanmuJUIIpHBIE SIBJICHUS, 3aBHCHMOCTH JIaBJCHUS BO3JyXa OT €ro o0béma, TeMIlepaTypshl,
CKOPOCTH TIpollecca OCTBIBAaHUSI M HarpeBaHWs MpH HU3IYyYEHUH OT I[BeTa H3Iydaroueit
(moryomaeif) MOBEpXHOCTH, CKOPOCTh HCHApEHHs] BOIBI OT TEMIIEPaTyphbl KUIKOCTH M
wionaan €€ MOBEPXHOCTH, 3JEKTPHU3aIMs TeJl M B3aWMOJEWUCTBUE SJIEKTPUUYECKUX 3apsloB,
B3aMMOJICHCTBHE IIOCTOSHHBIX MAarHMTOB, BU3yaJH3alllsl MAarHUTHBIX IIOJIEW IOCTOSHHBIX
MarHuToB, JIEHCTBUS MAarHUTHOIO TOJS Ha NPOBOJHUK C TOKOM, CBOICTBa 3JIEKTPOMAarHumra,
CBOWCTBA  DJIEKTPOJBUTATENS  IOCTOSHHOTO  TOKa):  (OpPMYJIMpOBaTh  MpOBEpsieMble
MPENIOJIOKEHNs, COOMPAaTh YCTAaHOBKY M3 MPEAJIOKEHHOT0 00O0pYJOBAaHMS, OMUCHIBATH XOJ
OTbITa U POPMYJIUPOBATH BHIBOJIBI;

o BBIIIOJHATh IPSIMBIE M3MEPEHHUS TEMIIEPATypbl, OTHOCHUTEIBHON BIJIAXXHOCTH BO3/yXa,
CWJIBI TOKa, HANpPSOKEHHs] C MCIOJIb30BAaHUEM aHAJIOrOBBIX MPHUOOPOB M JATYUKOB (PU3MUECKHUX
BEJINYMH, CPAaBHUBATH PE3yJIbTaThl U3MEPEHUN C YUETOM 33JaHHON aOCOIIOTHON MOTPEIIHOCTH;



° MPOBOANTH HCCIENOBAHUE 3aBUCUMOCTH OJHON (DU3MUYECKON BEIWYMHBI OT JIPYTod C
UCIIOJIb30BAHUEM TMPSMBIX HM3MEpPEHUM (3aBUCHUMOCTb COIMPOTHUBJICHUS MPOBOJHUKA OT €ro
JUTMHBI, TUIOMIAAM MONEPEYHOI0 CEYEHUs U YIEIBLHOIO0 CONMPOTHUBIICHHUS BEIIECTBA MPOBOJHUKA,
CHJIbI TOKa, WIYLIEr0 4Yepe3 MPOBOJHHUK, OT HAIpPSKEHUS HaA IMPOBOJHHUKE, HCCIEIOBAHUE
MOCJICIOBATEILHOTO W TMAapajuIeJIbHOTO  COCAMHEHUH  MPOBOJHHUKOB):  IUIAHUPOBATH
WCCJICIOBAaHNE, COOMPATh YCTAHOBKY U BBIMIOJIHATH U3MEPEHHUS, CIEAYs MPEII0KEHHOMY IJIaHy,
(GUKCUPOBaTh PE3ybTaThl IMOJYYCHHOW 3aBUCHUMOCTH B BHUIE TaOMUIl ¥ TpaduKoOB, JeaTh
BBIBO/JIBI 10 PE3YJIbTAaTaM MCCIIEI0BAHNUS;

° MPOBOJNTh KOCBEHHBIC H3MEpPECHHS (U3MUECKUX BEIMYUH (yAelbHAas TEIIOEMKOCTh
BEIIIECTBA, COINPOTHBJICHUE TMPOBOJAHHMKA, paboTa W MOIIHOCTh JJICKTPHYECKOTO TOKA):
MJIAaHUPOBATh MU3MEPEHHsI, COOUPATh SKCHEPUMEHTAIBHYIO YCTAaHOBKY, CIEAys MPEJI0KEHHOU
WHCTPYKIMH, U BBIYUCIIATh 3HAYCHUE BEJIUYUHBI;

o coOmogaTh TpaBWia TEXHUKHM Oe30MacHOCTH Tpu pabore ¢ J1abopaTOpHBIM
000pyI0BaHUEM;
° XapaKkTepu30BaTh NPUHILIUIIBI AEUCTBUS U3YyUYEHHBIX IPUOOPOB U TEXHUUYECKUX YCTPOUCTB

C ONOpOH Ha MX omMcaHHs (B TOM 4YHCJIE: CUCTEMa OTOIUIEHHS TOMOB, TUTPOMETp, MapoBas
TypOHMHA, aMIepMeTp, BOJIBTMETP, CUETUYMK DIICKTPUUECKON SHEPTHH, SJIEKTPOOCBETUTEIILHBIC
npubOpbl, HarpeBaTelbHbIE 3JIEKTPONPUOOPHI (IpUMEPHI), SIEKTPUUYECKUE MPEAOXpPaHUTENH,
AJIEKTPOMArHuT, JJIEKTPOJBUraTellb IOCTOSHHOIO TOKA), MCIOJNb3Yysl 3HAHUS O CBOMCTBAxX
du3nueckux ABICHUNA U HEOOXOAUMbIe (PU3UYECKHE 3aKOHOMEPHOCTH;
o pacrio3HaBaTh IPOCTbIE TEXHUYECKHE YCTPOWCTBA M H3MEpHUTENbHbIE IMPUOOPHl IO
cXeMaM M CXEMaTHYHBIM pPHCYHKaM (KUAKOCTHBIA TEPMOMETpP, TEPMOC, IICUXPOMETD,
TUTPOMETp, JBUraTellb BHYTPEHHErOo CrOpaHus, 3JIEKTPOCKOIl, PEOCTaT), COCTaBISATh CXEMbI
AIIEKTPUYECKUX LEeNeil ¢ MOCIeA0BaTEIbHbIM U MapajlieIbHbIM COEJUHEHUEM 3JIEMEHTOB,
pasyinyas ycJIoBHble 0003HAUEHUS 3JIEMEHTOB MIEKTPUUECKUX LeTel;
. OPUBOANUTH IpUMEpbl (HaXOOUTh HMH(OpMANMIO O MpuUMepax) HPAKTUYECKOrO
MCIIOJIb30BaHUsl (PU3NYECKUX 3HAHWH B MOBCEIHEBHOM KHU3HU Ui oOecrieueHus: 6€301MacHOCTH
npu oOpalieHuu ¢ NpudopaMM U TEXHUUECKUMH YCTPOHWCTBAMH, COXPAaHEHHs 3/I0pOBbS U
COOJIIOJIEHHSI HOPM 3KOJIOIMYECKOI0 TIOBEJICHUS B OKPYIKaIOIIEl Cpese;
o OCYIIECTBIATh MOUCK MH(pOpMaLUK (PU3UUECKOTO cojiepkaHus B VIHTepHEeTe, Ha OCHOBE
UMEIOIMXCA 3HAHMM M IMyTéM CpaBHEHHS JIOMOJHUTENBHBIX HCTOYHMKOB BBIJCINATH
UHPOPMAIINIO, KOTOPAst SBJISETCS MPOTUBOPEUNBOM UM MOXKET OBITH HEIOCTOBEPHOMH;
o WCTIOJB30BaTh TMPH BHIMOJHEHUH Y4YeOHBIX 3aJaHWi HAyYHO-TIONMYJIIPHYIO JINTEPATYPy
(U3NIECKOTO COJNIEpKAHMS, CIPABOYHBIE MaTepHallbl, pecypchl ceTu VIHTepHeT, BIaJeTh
npuéMamMM KOHCIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHMs HMHGOPMAIMM W3 OJHOW 3HAKOBOW
CHCTEMBI B JIPYTYIO;
o cO3/1aBaTb COOCTBEHHbIE NMCbMEHHBIE W KpaTKUE YCTHBIE COOOIIeHus, 00001mas
UH(POPMALIMIO U3 HECKOJIBKUX MCTOYHHKOB (PM3MUYECKOTO COJIEPXKAHMsI, B TOM YHUCIIE MyOJINYHO
MPEJICTaBIATh PE3yNbTaThl MPOEKTHOM WM HCCIEAOBATEIbCKON NEeATENbHOCTH, MPU ITOM
IPaMOTHO HCHOJb30BAaTh HM3YUYCHHBIH MOHATUHHBINA ammapar Kypca (U3HKH, COIPOBOXKIATb
BBICTYIICHHUE NTPE3ECHTALNEH;
o NpHU  BBITIOJHEHUH Y4YeOHBIX TIPOCKTOB W WCCIENOBaHHWNA (DU3MUYECKUX MPOIECCOB
pacrpenensaTs 0043aHHOCTU B TPYIIE B COOTBETCTBUHU C IMOCTABICHHBIMH 33Ja4aMH, CIEAUTH 3a
BBINTOJIHEHUEM IUIaHA JIEHCTBUH W KOPPEKTHUPOBATH €r0, aJeKBaTHO OIIEHUBATh COOCTBEHHBIN
BKJIaJl B JIESITEIBHOCTh I'PYMIbI, BHICTPAUBaTh KOMMYHUKAaTHBHOE B3aUMOJIEHCTBUE, MPOSBIAL
TOTOBHOCTP pa3pemnatb KOH(PIUKTHL

K xonmy oOyuenus B 9 kiacce mpeaMeTHbIE pe3yibTaThl Ha Ga30BOM YpPOBHE JIOJIKHBI
oTpaxarb cHOPMHUPOBAHHOCTh Y 00YHAIOIINXCS] YMEHUI:
o WCTOJNB30BaTh TOHATHSA: CHCTEMa OTCYETa, MaTepUallbHAsh TOYKa, TPACKTOPHS,
OTHOCHUTEJIbHOCTh MEXaHMYECKOTr0 JIBHXKEHHUs, Nedopmanus (ynpyras, IIacTHUecKas), TpeHHe,



LEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTh M MEpPEerpy3Kd, LEHTP TSKECTH, abCOIIOTHO
TBEP/OE TENO, UEHTP TXKECTU TBEPIOIO TENA, PABHOBECUE, MEXaHUYECKUE KOJIEOAaHUS U BOJIHBI,
3BYK, HHOQPA3BYK M YJIbTPa3BYK, 3JIEKTPOMArHUTHHIE BOJHBI, IIKaja 3JIEKTPOMArHUTHBIX BOJIH,
CBET, OJM30PYKOCTh M JAIBbHO30PKOCTb, CIIEKTPHI UCITYCKAaHHs M TOTJIOICHHS, albda, OeTa- u
ramMma-Hu3JIy4eHHUs, U30TOIbI, IAEPHAs YHEPreTHKA;

o pasnuyath sBJIEHUS (PaBHOMEPHOE M HEPABHOMEPHOE IPSIMOJIMHEHHOE JIBHKEHHE,
PaBHOYCKOPEHHOE IpPSMOJIMHEHHOE JBM)KEHHE, CBOOOJHOE MajJieHHe Tell, PABHOMEPHOE
JBIDKEHUE TI0 OKPY)KHOCTH, B3aWMOJICHCTBHE TeEJ, PEaKTUBHOE JBUKECHHE, KOJIeOaTeIbHOE
JBYDKEHUE (3aTyXarole M BBIHYKJCHHbIE KOJI€OaHUs), PE30HAHC, BOJHOBOE JBHKEHHE,
OTPa)KE€HUE 3BYKa, IPSAMOJIMHEMHOE pPACHpOCTPAHEHUE, OTPAKECHHE U IPEIOMIICHHE CBETa,
IIOJTHOE BHYTPEHHEE OTPAKCHHE CBETa, Pa3JOKEHHE OeJIoro CBeTa B CIEKTP U CIOXKEHHE
CIIEKTPAJIbHBIX LIBETOB, IUCIEPCUS CBETA, €CTECTBEHHAs PaJUOAKTUBHOCTb, BO3HMKHOBEHUE
JMHEHYaTOro CHEKTpa W3JIy4eHHUs) IO ONUCAHMI0O HX XapaKTEpHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOMIHUX TAHHOE (PU3UUECKOE SBICHHE;

. pacro3HaBaTh NPOSBICHUE M3YYEHHBIX (PU3NYECKUX SBICHUH B OKpYy’Karoliem mupe (B
TOM 4Hcie (pU3NUECKUe sIBICHUS B IPUPOJIE: IPUIUBBI U OTIUBBL, ABMKeHHE Iu1aHeT CoHeuyHOU
CUCTEMbI, PEAKTHUBHOE JIBU)KEHUE JKHUBBIX OPraHM3MOB, BOCIPHUSATHE 3BYKOB >KMBOTHBIMHU,
3EMJIETPSACEHUE, CEHCMHYECKHE BOJIHBI, LIyHaMH, 3XO0, LBETa TeJl, ONTHUYECKHUE SIBICHUA B
npupoje, OWOIIOTHYECKOe MICWCTBHE BHIUMOTO, YIbTPa(HOIETOBOTO M PEHTTEHOBCKOTO
U3IY4YeHUH, eCTECTBEHHBIH paJMOAKTUBHBIM (OH, KOCMHYECKHE Jy4H, pagHMOaKTUBHOE
U3JIy4YE€HUE MPUPOJIHBIX MHUHEPAJIOB, ACHCTBHE pPAJUOAKTUBHBIX HW3IyYEHUN HA OpraHu3M
4eJI0BEKa), IPU 3TOM MEePEBOJUTh NPAKTUUECKYIO 3a/1auy B Y4eOHYIO, BBIACIATH CYLIECTBEHHbIE
cBO¥CTBA (MTPU3HAKK) GU3UIECKUX SIBICHUI;

. OIMCHIBATh M3YYCHHBIC CBOWCTBA TN M (PU3MUECKUE SBICHMSA, MCIIONB3YS (pU3HUecKue
BEJIMYMHBI (CPEe/IHASA U MTHOBEHHAsI CKOPOCTh Tella IIPU HEPAaBHOMEPHOM JIBH)KEHUU, YCKOPEHHE,
IepeMEIIeHUE, IyTh, YIJOBas CKOPOCTb, CHWJIA TPEHUsS, CWIa YIPYTOCTH, CHJIA TSKECTH,
YCKOpeHHEe CBOOOJHOTO MajeHHs, BeC Tejla, MMITYJIbC Tella, MMITYJIbC CHJIbI, MEXaHUYecKas
paboTa M MOIIHOCTh, MOTEHIMANIbHAS YHEPIHsl Tena, MOJHATOTO HaJl MOBEPXHOCTHIO 3E€MIIH,
NOTEHLMAIbHASL DHEPIUsl CKATOW NpY>KUHBI, KHHETHYECKAs SHEPIUs, IOJIHAs1 MEXaHU4ecKas
SHEprus, Mepuoj] M 4YacToTa KoJeOaHWH, JUIMHA BOJHBI, TPOMKOCTb 3ByKa M BBICOTA TOHA,
CKOpPOCTh CBE€Ta, IOKa3aTelb MPEJIOMIIEHHUS Cpeibl), MPU OMMCAHUM NPAaBUIIBHO TPAKTOBAThH
(bu3nYeCKUil CMBICT UCHOJIb3YEMBIX BEIMYUH, 0003HAUYEHUS U €IUHUIIBI (PU3MUECKUX BEJIUYUH,
HaXoJIuTh (OPMYJIbI, CBSI3bIBAIOIINE JAHHYIO (PU3MUECKYIO BEJIMYMHY C JAPYTMMHU BEIMYMHAMH,
CTPOUTH TpapUKU U3YUEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUUNH;

. XapaKkTepu30BaTh CBOICTBa Tell, (PU3MUECKUE SIBICHUS M MPOLECCHI, UCIOJb3YS 3aKOH
COXPAHEHHUs JHEPruH, 3aKOH BCEMHPHOIO TATOTEHMsI, MPUHLMII CYNEPIO3ULUN CHJI, TPUHLUI
oTHOocHUTenbHOCTH ['anmies, 3akoHbl HBIOTOHA, 3aKOH COXpPAaHEHHs MMITYJIbCA, 3aKOHBI
OTpaXEHMsI U IIPEJIOMIICHUSI CBETAa, 3aKOHBI COXPAHEHHUs 3apsJ0BOIO0 M MAacCOBOTIO YMCEN MpU
AJIEPHBIX pEaKUHUsAX, MPU TOM JaBaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHA M 3alHCHIBATh €ro
MaTEMaTUYECKOE BBIPAKEHHUE;

. OOBSICHATH (PU3NUECKHE MPOLIECCH M CBOMCTBA TEJI, B TOM YHUCIIE U B KOHTEKCTE CUTYaIH
MPAKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISABISATh MPUUYUHHO-CIEACTBEHHbIE CBSI3U, CTPOUTH
00BsICHEHHE U3 2—3 JIOTMYECKUX LIaroB ¢ OMOpoi Ha 2—3 M3yUYCHHBIX CBOWCTBA (PU3UUECKUX
SIBJICHHUH, PU3NUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

. pemars pacu€THble 3a/1auil (OMUPAIOIIMECcs HA CUCTEMY U3 2—3 ypaBHEHHUH), UCIOIb3Ys
3aKOHBI U OPMYJIbI, CBSA3bIBAIOIINE (PU3NUECKHE BEIMUUHBI: HA OCHOBE aHAJIN3a YCIOBUS 3a/1a4H
3aMUChIBaTh KPaTKOE YCJIOBHE, BBIBISATH HEIOCTAIOIINE WM M30BITOYHBIE JaHHBIE, BHIOMpPATH
3aKOHBl W (QOPMYJbI, HEOOXOAWMBIE MJSi peIIeHUs, IMPOBOAUTH pacuéTbl M OIICHUBATh
PEATMCTUYHOCTh MOJTYYEHHOTO 3HAYEHUST PU3NYECKON BETUUYHHBI;



o pacro3HaBaTh IpoOJIeMbl, KOTOPbIE MOXXHO PEIIUTh MPHU MOMOIIN (PU3NYECKUX METOJIOB,
UCIIOJIb3YSl ONMCAHHWE HCCIEAOBAHMS, BBIIEISATH IPOBEPSIEMOE IPEANOIOKEHUE, OLIEHUBATH
MPAaBWIBHOCTh IMOPSJIKA MPOBEICHUS MCCIEA0BaHUsA, JejaThb BBIBOJABI, HHTEPIPETHPOBATH
pe3yabTaThl HAOIIOJICHUIN U OTIBITOB;

o MIPOBOJIUTH OMBITHI IO HAOIIOJCHUIO (PU3MUYECKUX SBICHUN WM (PU3NIECKUX CBOMCTB Te
(u3yueHue BTOpOro 3akoHa HpIOTOHA, 3aKOHA COXpaHEHMsI PHEPIUH, 3aBHUCHUMOCThH IEpHOja
KOJIEOAHUH TPYKUHHOTO MAasATHUKA OT MACChI Tpy3a U KECTKOCTU NPY>KUHBI U HE3aBUCUMOCTH OT
aMIUIUTYAbl MaNbIX KoJeOaHUU, MPSIMOJIMHEHHOE paclpOCTPaHEHUE CBETA, pa3lioKeHHue Oesoro
CBETa B CIEKTP, U3YUCHHUE CBOMCTB M300pa)KEHUS B IUIOCKOM 3€pKajie U CBOWCTB M300paXKeHHUs
npeaMeTa B cOOMparoliei JTuH3e, HA0MI0ACHNEe CIUIONIHBIX U TMHEHYaThIX CIIEKTPOB U3ITy4EHUs):
CaMOCTOSITENIFHO COOMpaTh YCTAaHOBKY M3 M30BITOYHOTO HabOpa 000pyI0BaHUS, OMUCHIBATH X0
OTIbITa U €r0 Pe3yJIbTaThl, OPMYIUPOBATH BHIBOJIBI;

o MPOBOAUTH MPU HEOOXOAMMOCTH CEpHUI0 MPSMBIX H3MEPEHUI, OIMpelelss cpenHee
3HAYCHHUE U3MEPSIeMOM BETUUYUHBI ((DOKYCHOE PACCTOSIHUE COOMPAIOIICH TUH3bI), 000CHOBHIBATH
BBIOOp crioco0a u3MepeHus (M3MEPHUTEIIBHOTO MPUOopa);

o MIPOBOANTh HCCIIEJOBAHHE 3aBUCUMOCTEH (M3MYECKUX BEIUYUH C HCIIOJIb30BAHHEM
OpSAMBIX W3MEPEHUH (3aBUCHMOCTH ITyTH OT BPEMEHHU NpPU PaBHOYCKOPEHHOM JIBHXKEHHUU Oe3
HAYaJbHOM CKOpPOCTH, Mepuoja KojeOaHWH MaTeMaTH4eCKOro MasTHHKA OT JJIMHBI HUTH,
3aBUCHUMOCTH YIJIa OTPa)KE€HUsSI CBETa OT yrja MaJeHUs U yria MpeJoOMIIEHUs OT yrja MaJeHUs):
IUTAHUPOBATh HCCIEAOBAaHUE, CAMOCTOSTENIbHO COOMPATh YCTAaHOBKY, (PUKCHPOBATH PE3yJbTaThl
MOJTYYCHHOH 3aBUCHUMOCTH (DM3MYECKUX BEJIWYHMH B BHJE TaONHIl U IpadUKOB, JIEIaTh BHIBOIBI
M0 pe3yJIbTaTaM UCCIEIOBaHNUS;

o MPOBOANTh KOCBEHHBIE U3MEpPEHHUS (PU3UUYECKHX BEIMYMH (CPEAHssl CKOPOCTh H
YCKOpPEHHE TeJa MpPH pPaBHOYCKOPEHHOM JIBUKCHHUHU, YCKOPEHHE CBOOOIHOTO IIaJCHHUS,
KECTKOCTD MPYXKUHBI, KOOPPUIMEHT TPEHHSI CKOJIBKEHUS, MEXaHU4YeCKasi padoTa U MOIIHOCTb,
4yacToTa M Mepuojl KojeOaHuii MaTeMaTHYeCKOTro U MPYKMHHOTO MasiTHUKOB, ONTHYECKas Cuia
coOuparonied  JUH3bl, PAJUOAKTUBHBIA  (OH): MJIAHMPOBATH  H3MEPEHHUs, COOUpaTh
HKCTIEPUMEHTAIBHYIO YCTAHOBKY H BBITIOTHSTH U3MEPEHUS, CIETysl IPEII0KESHHON HHCTPYKIIHH,
BBIYUCIIATh 3HAUEHUE BEJTMUMHBI U aHAJTU3UPOBATh MOJIyUYE€HHBIE PE3yJIbTaThl C YUETOM 3aJaHHOM
MIOTPEUTHOCTH U3MEPEHU;

o coOmofaTh NpaBWja TEXHUKH Oe30macHOCTH Ipu  paboTe ¢ J1abOpaTOpHBIM
00opyaOBaHUEM;
. pa3nuyaTh OCHOBHBIE MPU3HAKU U3YUYEHHBIX (PU3NUECKUX MOJIEIEH: MaTepralibHas TOUKa,

a0COIOTHO TBEPAOE TEJIO, TOUEUHBIN HCTOYHUK CBETA, JIy4, TOHKAs JIMH3a, JIAHETapHas MOJIeNb
aToMa, HyKJIOHHas MOJIeJIb aTOMHOTO $1/1pa;

. XapaKTepu30BaTh MPUHLUIIBI JCHCTBUS N3YYEHHBIX PUOOPOB U TEXHHUUECKUX YCTPOUCTB
C OMopoil Ha UX OmucaHusA (B TOM 4YHCIE: CIMJIOMETp, JATUYUKU IIOJIOKEHUS, PACCTOSHUS U
YCKOpEHHUs, pakKeTa, 5XOJIOT, OYKH, IMEepHucKol, QoroanmapaT, ONTUYECKHUE CBETOBO/IBI,
CIEKTPOCKOI, J03UMETp, Kamepa BuibcoHa), MCIONb3ys 3HAHUS O CBOMCTBAaX (DHU3MUYECKHX
ABJIEHUHN 1 HEOOXO0IMMbIe (PU3NUECKHE 3aKOHOMEPHOCTH;

o WCITIOJB30BATh CXEMbl W CXEMAaTHYHbIE PUCYHKH HM3yUCHHBIX TEXHHUYECKHX YCTpPOWCTB,
U3MEPUTENBHBIX TMPUOOPOB M TEXHOJOTHMUYECKUX TMPOIECCOB TMPH pELIeHHH y4yeOHo-
MPAKTUYECKHUX 3a7a4, ONTHYECKHE CXEMBbI JUIsl TIOCTPOCHUS N300paKEeHUI B IJIIOCKOM 3epKaiie 1
coOuparoIie JT1H3E;

o OPUBOANUTH MpUMEpbl (HaXOAUTh HMH(OpMAIMIO O TMpuUMepax) MNPAKTUYECKOrO
UCIIOJIb30BaHUsl (PU3NYECKUX 3HAHWM B MOBCEIHEBHOM XU3HU JUIsl oOecriedeHus 0e30MacHOCTH
npu oOpalieHuu ¢ MNpudopaMM U TEXHHUUECKUMH YCTPOWCTBAMM, COXpPAHEHHs 30pPOBbS U
COOIOICHHSI HOPM SKOJIOTMUYECKOTO TIOBEJIEHUS B OKpY Kalollel cpefe;

o OCYIIECTBIATh MOMCK HH(popmanuu Qusudeckoro coaepxanuss B HHrepHere,
CaMOCTOSITENIbHO  (OPMYJHMpYsT  TOMCKOBBIM  3alpoc, HAXOAUTh MYTH  ONpEACTICHUS



JIOCTOBEPHOCTH IMOJYYEHHOM MH(pOpMalMi Ha OCHOBE UMEIOIUXCSA 3HAHUHM U JOMOJHUTEIbHBIX
UCTOYHUKOB;

. WCIIOb30BaTh MPHU BBIMOJIHEHUU YUYEOHBIX 3aJaHUN HAYyYHO-TOMYJIAPHYIO JIMTEPATypy
($U3NUeCKOro CcoJepX)aHHs, CIPABOYHBIE MaTepHalibl, pecypchl ceTu VHTepHeT, BIaAETh
npuéMaMM KOHCIEKTHPOBAaHUS TEKCTa, NpeoOpa3oBaHMs WHGOpMALMU U3 OJHOM 3HAKOBOM
CHCTEMBI B APYIYIO;

° co3gaBaThb COOCTBEHHBIE TUCHMEHHEIE U YCTHBIC COOGH_IGHI/ISI Ha OCHOBC I/IHCI)OpMaI_II/II/I us3
HECKOJIbKUX MCTOYHMKOB (DPU3MUECKOro cOJAepKaHMs, IyOJUYHO IMPEACTaBIATh PE3YJIbTaThl
HpOeKTHOf/’I HJIN I/ICCJIGI[OBaTeHBCKOfl ACATCIBHOCTH, IIPU 3TOM TI'PaMOTHO HCIIOJb30BATh
U3y4YEHHBbII NOHATUIHBIN anmapar u3y4aeMoro pasjesa (pU3MKH U CONPOBOXKIATh BBICTYILUIEHUE
npe3eHTalMen ¢ ya4€ToOM 0COOCHHOCTEH ay TMTOPHU CBEPCTHHKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC

Ne HaumenoBanue pasaenoB u

4acoB
n/m  TeM NPOrpaMmbl

KoaunuecTBO

DJIEeKTPOHHbIE (uudposrbie)
o0pa3oBaTe/IbHbIE pecypchl

Pasnen 1. @usuka u e€ posib B NIO3HAHMHN OKPY/KAKOIIEro MHUpPa

Bubnuoreka HOK
https://m.edso0.ru/7f416194
11 dwusmKa - HayKa 0 IPUPOE 2 »
Poccuiickast ~ 3jeKTpoHHas — IIKOJa
https://resh.edu.ru/
Bubnuoreka HOK
https://m.edso0.ru/7f416194
1.2 Ddusnyeckue BEITUYNHBI 2 v
Poccuiickast ~ 3jeKTpoHHas — IIKOJa
https://resh.edu.ru/
bubnuoTeka HOK
13 EcrecTBeHHOHAayUYHBII METO. 2 https://m.edsoo0.ru/7f416194
' [MO3HAHUSA Poccuiickast ~ aJeKTpOHHAs  IIKOJia
https://resh.edu.ru/
Wroro mo pazneny 6

Pazneun 2. IlepBoHayasibHble CBeJI€HUS 0 CTPOEHUHU BellleCcTBA

2.1 Crpoenue BelecTBa 1

bubnuoreka HOK
https://m.edso00.ru/7f416194
Poccuiickas QJICKTPOHHAA HIKOJIa
https://resh.edu.ru/

JIBM>KEHHE 1 B3aMMOJCHCTBUE

bubnuoreka HOK
https://m.edso0.ru/7f416194

2.2 YaCTHUI] BEIIECTBA 2 Poccuiickass ~ ayekTpoHHas — IIKoJa
https://resh.edu.ru/
bubanoreka HOK
23 ArperatHbie cocrosHuA https://m.edsoo0.ru/7f416194
' BEIICCTBA Poccuiickass ~ snekTpoHHass — IIKOJIa
https://resh.edu.ru/
Hroro no pazneny 5
Paznen 3. /IBukenune u B3auMo/ieiicTBue Tes
bubanoreka HOK
https://m.edso00.ru/7f416194
3.1 Mexanndeckoe IBHKECHUE 3 "
Poccuiickass ~ sneKTpoOHHass — IIKOJIa
https://resh.edu.ru/
bubanoreka HOK
https://m.edso0.ru/7f416194
3.2 WNuepmus, macca, TNIOTHOCTh 4 "
Poccuiickass ~ aleKTpOHHast — IIKOJIa
https://resh.edu.ru/
3.3 Cua. Bunsr cun 14 bubanoreka LHOK



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

https://m.edso0.ru/7f416194

Poccuiickass ~ aiekTpoHHas — IIKOJa
https://resh.edu.ru/
Hroro mo pazaeny 21
Pa3znea 4. /laBjieHne TBEPIABIX TeJl, dKMIKOCTEH U ra3oB
JlaBnenue Ilepenaua bubmmorexa HOK
o pel https://m.edso00.ru/7f416194
4.1 JaBJICHUs TBEPIBIMU TEJaMH, 3 o
KHKOCTSIMH 1 Ta3aMHt Poccuiickass ~ sleKTpOHHass — IIIKOJIA
https://resh.edu.ru/
Bubnuoreka HOK
https://m.edso00.ru/7f416194
4.2 JaBnenue KUAKOCTH ) "
Poccuiickass ~ alekTpoHHast — IIKOJIa
https://resh.edu.ru/
Bubnunoreka 1HOK
https://m.edso0.ru/7f416194
4.3 AtmocdepHoe naBieHNE 6 »
Poccuiickass ~ aleKTpoHHass — IIKOJIa
https://resh.edu.ru/
bubnuoreka HOK
44 Jle#icTBYE JKUIKOCTH M ra3a Ha 7 https://m.edso0.ru/7f416194
' NOTPYXEHHOE B HUX TEJIO Poccuiickas ~ 3leKTpOHHas  IIIKOJIA
https://resh.edu.ru/
Uroro no pazneny 21
Paznen 5. Pabora u MOIIHOCTB. JHeEpPIUsi
bubanoreka HOK
51 PaGoTa i MOIIHOCTS 3 https://vm.edsoo.ru/7f416194
Poccuiickass ~ snekTpoHHass — IIKOJIa
https://resh.edu.ru/
bubnuoreka HOK
https://m.edsoo.ru/7f416194
5.2 [IpocThie MexaHU3MBI ) "
Poccuiickass ~ aleKTpoHHass — IIKOJIa
https://resh.edu.ru/
bubanoreka HOK
https://m.edso00.ru/7f416194
5.3 MexaHnueckast JHEpIrust 4 "
Poccuiickass ~ snekTpoHHass — IIKOJIa
https://resh.edu.ru/
Hroro no pazneny 12
PeszepBHOE Bpemst 3
OBHIEE KOJIMYECTBO YACOB 68

I10 ITPOIT'PAMME



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

8 KUIACC

Ne HaumenoBanue pasnenoB KouuvecTtBo JJIeKTPOHHbIE (undposbie)
n/m ¥ TeM MPOrpaMMbl 4acoB o0pa3oBaTebHbIE PeCYPChI
Pa3gen 1. TensioBbIe ABJICHUS
Crpoenune u  cBoOlicTBa bubmmorexa LIOK
11 7 https://m.edsoo.ru/7f4181ce Poccuiickas
BElIeCTBa .
aJIeKTpoHHast mikoja https://resh.edu.ru/
bubnuoreka [HOK
1.2 TernaoBbIe MPOIECCHI 21 https://m.edsoo.ru/7f4181ce Poccuiickas
aJIeKTpOoHHast mikoja https://resh.edu.ru/
Hroro no pazneny 28

Paznein 2. DiiekTpuyeckue 1 Maruu

THbIC SAIBJICHUSA

DIIEKTpUYECKHE 3apsiabl. bubnuoreka HOK
2.1 3apshkeHHBIE Tella W WX | [ https://m.edsoo.ru/7f4181ce Poccuiickas
B3aUMO/ICICTBHUE aIIeKTpoHHas mikona https://resh.edu.ru/
TocTosHHLL bubnuoTeka [HOK
2.2 . 20 https://m.edsoo.ru/7f4181ce Poccuiickas
JIIEKTPUIECKUH TOK :
aIIeKTpoHHas mikona https://resh.edu.ru/
bubnuoTeka [HOK
2.3 MarHuTHbIC SIBIICHUS 6 https://m.edsoo.ru/7f4181ce Poccwuiickas
aIIeKTpoHHas mikona https://resh.edu.ru/
OneKTpOMarHuTHas bubmmorexa LIOK
2.4 S 4 https://m.edsoo.ru/7f4181ce Poccuiickas
ayieKTpoHHast mikoja https://resh.edu.ru/
Wroro mo pazneny 37
PeszepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB 68

I10 ITPOT'PAMME



https://m.edsoo.ru/7f4181ce
https://resh.edu.ru/
https://m.edsoo.ru/7f4181ce
https://resh.edu.ru/
https://m.edsoo.ru/7f4181ce
https://resh.edu.ru/
https://m.edsoo.ru/7f4181ce
https://resh.edu.ru/
https://m.edsoo.ru/7f4181ce
https://resh.edu.ru/
https://m.edsoo.ru/7f4181ce
https://resh.edu.ru/

9 KVIACC

Ne HaumenoBanue pasgesnoB KoianuecTtBo JJIeKTPOHHbBbIE (undgposbie)
0/l ¥ TeM NPOrpaMMblI 4acoB o0pa3oBaTe/IbHbIE PecypChl
Pa3zgen 1. Mexannueckue siBJICHHUS
Mexanudeckoe IBUKECHHE U Eubmiorexa HOK
11 10 https://m.edsoo.ru/7f41a4a6 Poccuiickas
CIIOCOOBI €r0 OMUCAHUS :
aJieKTpoHHast mikoja https://resh.edu.ru/
Bubnuoreka LHOK
1.2 BzaumMoneiicTBue Ten 20 https://m.edsoo.ru/7f41a4ab Poccuiickas
aJieKTpoHHast mikoja https://resh.edu.ru/
Bubnuoreka LHOK
13 3aKOHBI COXpaHCHUS 10 https://m.edsoo.ru/7f41a4a6 Poccuiickas
ayieKTpoHHast mikoja https://resh.edu.ru/
Wroro mo paszneny 40

Pazgen 2. Mexann4yeckue KoJe0aHUA M BOJHBI

bubnuoTeka HOK
2.1 MexaHHueCKUe KojeOaH st 7 https://m.edsoo.ru/7f41a4a6 Poccuiickas
aIIeKTpoHHas mikona https://resh.edu.ru/
bubnuoTeka HOK
22 Mexammieckue BommeL. 3syx 8 https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 15

Pa3zpnen 3. DiieKTpOMarHuTHoe 1noJie

1 3JICKTPOMATHUTHDLIC BOJHDBI

DJIEKTPOMAarHuTHOE IIOJIE U Bubnuozexa HOK
3.1 BHGKTTpOMaFHI/ITHBIe BOMHbL 6 https://m.edsoo.ru/7f41a4a6 Poccuiickas
P ayIeKTpoHHast mikoja https://resh.edu.ru/
Wroro mo pazneny 6
Paznen 4. CBeToBbIe IBJICHHS
3aKOHBI acCIIpPOCTPAHEHUS Eubmorexa HOK
4.1 pactipoctp 6 https://m.edsoo.ru/7f41a4a6 Poccuiickas
cBeTa ;
anekTpoHHasl 1mkona https://resh.edu.ru/
JInu3el 5 OIITUYECKHUE Eubmuorexa HOK
4.2 TOHGODEL 6 https://m.edsoo.ru/7f41a4a6 Poccuiickas
pHobop aJieKTpoHHas mikoja https://resh.edu.ru/
Pasnoxenune Oemoro csera B Bubmiorexa HOK
4.3 3 https://m.edsoo.ru/7f41a4a6 Poccuiickas
CIIEKTp )
aneKTpoHHas mikosa https://resh.edu.ru/
Hroro mo pazaeny 15
Pa3gen 5. KBaHTOBLIE AIBJICHUS
Hcnyckanue W MOTJIOMIEHHUE BrbnuoTeka HOK
5.1 y i 4 https://m.edsoo.ru/7f41a4ab Poccuiickas

CB€Ta aTOMOM

ayIeKTpoHHast mkoja https://resh.edu.ru/



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

bubanoreka HOK

5.2 CTtpoeHre aTOMHOTO siIpa 6 https://m.edsoo.ru/7f41a4a6 Poccwuiickas
aJieKTpoHHast mikoja https://resh.edu.ru/
Bubnuoreka LHOK
5.3 SnepHble peakuuu 7 https://m.edsoo.ru/7f41a4ab Poccuiickas
aJieKTpoHHast mikoja https://resh.edu.ru/
Hroro no pazaeny 17

Pa3znea 6. [loBTOpUTENIBHO-00001IA0IMIA MOAYJIb

[ToBTOperne u o06oOmIEHNE

bubnuoreka LHOK

6.1 coliepkanusi Kypca ¢usuku 9 https://m.edsoo.ru/7f41a4a6 Poccwuiickas
3a 7-9 kiacc aiIeKTpoHHas mikoja https://resh.edu.ru/
Uroro mo pazneny 9
OBIIEE KOJIMYECTBO YACOB 102

I10 ITPOIT'PAMME



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




