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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00Imiero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJOKEHUM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxke ¢ yuétoM (enepanbHOU paboueit mporpaMMbl BOCHUTaHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

CopnepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBaHHE
€CTECTBEHHO-HAYYHOM TpaMOTHOCTH OOYyYarouuxcsi ¥ OpPraHu3alyi0 H3y4eHHUs
bU3MKKM HAa AESITEIBHOCTHON OCHOBE. B mporpamMMe mo (u3MKe yYHUTHIBAIOTCS
BO3MOYKHOCTH Yy4yeOHOro mnpenMera B peanuzanuu TpedoBanuii ®I'OC OO0 k
MJIAHUPYEMBIM JIMYHOCTHBIM U METAINPEMETHBIM pe3yJibTaTaM O00yUeHHUS, a TaKKe
MEXKIPEIMETHBIC CBSI3M €CTECTBEHHO-HAYYHBIX YUE€OHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[Iporpamma no (pu3uke ycTaHaBIMBAET paclpeieieHue yueOHOro MaTepurana
1o rojam oOydeHus (10 Kjaccam), MpejyiaraeT MPUMEPHYIO MOCIEI0BATEIbHOCTh
M3YUYEHHS] TEM, OCHOBAHHYIO HA JIOTMKE PAa3BUTHS MPEIMETHOTO COJEPKAHUA U
yuéTe BO3PACTHBIX OCOOEHHOCTEHN 00yJarommxcsl.

[Iporpamma mo ¢usuke pa3zpaboTaHa ¢ LENbI0 OKa3aHUS METOJUYECKON
MOMOIIIY YYUTEIIO B CO3/IaHNU pabodeil mporpaMMbl IO Y4eOHOMY MPEIMETY.

®duzrka SABISIETCS  CUCTEMOOOpA3YyIOIMUM JUIsl  €CTeCTBEHHO-HAYUYHBIX
y4€OHBIX PEIMETOB, MOCKOJIbKY (PU3NUYECKHE 3aKOHBI JIEXKAT B OCHOBE MPOLIECCOB
W SIBJICHUM, H3y4yaeMbIX XUMHEH, Ouosioruei, actpoHomued u ¢GU3NIECKON
reorpadueii, BHOCUT BKJIaJ B €CTECTBEHHO-HAyYHYH0 KapTUHY MHpa,
IpeloCTaBsieT HauboJiee SCHble O00pas3lbl MPUMEHEHHUS HAay4HOTO METOoJa
MO3HAHUA, TO €CTh CII0C00A MOTYYEHHUsI JOCTOBEPHBIX 3HAHUI O MUpE.

Opnna U3 riaBHBIX 3a7ad (PU3MUECKOTO OOpa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHUs COCTOMT B (POPMHPOBAHUU E€CTECTBEHHO-HAYUYHOU TPaMOTHOCTH U
WHTEpeca K HayKe y 00yJaronuxcs.

N3yyenne ¢usukum Ha 0a30BOM ypOBHE MPEIOJIaracT OBJAJCHHE
CIEAYIOINIMMU KOMIIETEHTHOCTSIMU, XapaKTEPHU3YIOIUMH €CTECTBEHHO-HAYYHYIO
IPAaMOTHOCT:

e HAy4YHO OOBSCHSTH SIBJICHUS;

* OTICHUBATh U TOHUMATh OCOOCHHOCTH HAYYHOTO MCCIICIOBAHUS;

e UHTEPIIPETUPOBATH JIAHHBIC U UCIIOJb30BaTh HAYYHBIC I0KA3aTEIbCTBA
JIJIS1 TIOJTYYEHUsI BHIBOJIOB.

[lenn wu3yueHuss (PU3NKA HA YpPOBHE OCHOBHOrO 0OIIEro oOpa3oBaHUS
onpenenensl B Konuenmuu mnpenonaBanus ydyeOHoro mnpenMera «®Dusuka» B
oOpa3zoBaTenbHBIX oOpraHuzamnusix Poccuiickoit ®exaepanuu, pean3yrONIIuX
OCHOBHbBIE  00I11€00pa3oBaTeNbHbIe MPOTPAMMBI, YTBEPKIEHHON pElICHHEM
Komnerun Munucrepctsa npocsemienust Poccuiickoit denepanuu (mpoTokoa oT 3
nekaopst 2019 r. Ne ITIK-4BH).

Hean usyyenus pusuku:



e MPUOOpPETEHNE WHTEpPECa M CTPEMIJICHHS OOydJaloImMUXCSd K HAyIHOMY
U3YYEHUIO TPUPOJIbI, PAa3BUTUE HMX HHTEJUICKTYaJIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEI;

e Pa3BUTHUE MPEJCTABICHUNA O HAyYHOM METOJE MO3HAHUS U (OopMUpOBaHUE
UCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBJIICHUSIM;

e popMUpOBaHUE HAYYHOTO MUPOBO33PEHUS KaK pe3yibTaTa U3y4YeHHs] OCHOB
CTPOEHUS MaTepuu U PyHIaMEHTAJIbHBIX 3aKOHOB (DU3HKU;

o popMUpOBaHUE TIPEACTABICHUA O POJM (PU3UKU TSI PA3BUTUSA JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHH;

epa3BUTHE  TMPEACTABICHUHA O  BO3MOXHBIX  cepax  Oymymiei
poeCCUOHATIBHON JIeSITEIbHOCTH, CBSI3aHHOU C (DM3UKOMU, MOJATOTOBKA K
JTanbHEHIIIeMy 00YUIEHUIO B 9TOM HaIPABJICHHH.

JlocTmkeHne 3THX IeJiel MmporpaMMbl 1O (U3WKE HAa YPOBHE OCHOBHOTO

oO1rero o0pa3oBanusi 00ECIEUMBACTCS PEIICHUEM CIICTYIONINX 3a1aY:

e IPUOOpETEHHE 3HAHUM O  JUCKPETHOM  CTPOCHHHM  BEIIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSIX;

e IPUOOpPETEHNE YMEHUHN OINMUCHIBATH U OOBACHITH (DU3MUECKHUE SIBICHUS C
UCITIOJIb30BAaHUEM TOJTYYCHHBIX 3HAHUM;

¢OCBOGHHE METOJOB pEIIEHUS TMPOCTEUIINX Ppacu€THBIX 3a7ad ¢
WCITOJIb30BAaHUEM bu3rIecKux MOJICIICH, TBOPYECKHUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

e Pa3BUTHE YMCHHI HAOIOMATh MPUPOIHBIC SIBJICHUS W BBHITIOJHSATH OIBITHI,
JabopatopHble  pabOThl M DKCIEPUMEHTAJIbHBIE HCCIEIOBAHUS C
WCITOJIb30BAaHUEM N3MEPUTEIBLHBIX TPHOOPOB;

e OCBOCHHE MPUEMOB pabOThl ¢ HHPOpMaLMEH (U3HUECKOro COAEpk aHus,
BKJIIOYAsi HH(POPMALIUIO O COBPEMEHHBIX JOCTHXKEHUSX (PU3UKH, aHAIIU3 U
KPUTUYECKOE OlICHUBaHUE MHGOPMAIIHH;

¢ 3HAKOMCTBO CcO cepamu npodecCHoHaIbHON IeITEIHPHOCTH, CBI3aHHBIMU C
bu3NKON, W COBPEMEHHBIMH TEXHOJOTHSMH, OCHOBAaHHBIMH Ha
JTOCTIDKEHUSIX (DU3UIECKOM HAYKH.

Ha wusyuenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIIETO
oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 vacoB (2 yaca B HeNEN0), B §
KJ1acce — 68 yacoB (2 vaca B Hejeno), B 9 kiacce — 102 yvaca (3 yaca B HeZeI0).

[Ipennaraemepiii B mporpaMMe no (pu3MKe MepedyeHb JadbopaTOpHBIX padoT U
OTBITOB HOCUT PEKOMEHIATENIbHBINA XapaKTep, yUUTEeb JelaeT BbIOOP MPOBEICHUS
71a00paTOpHBIX pPabOT M ONBITOB C YYETOM MHIMBUAYaJIbHBIX OCOOEHHOCTEH
oOyJaroluxcs, CIUCKa SKCIEPUMEHTAIbHBIX 3aJaHMi, MpeagaraéMblXx B pamKax
OCHOBHOT'0 FOCYAapCTBEHHOI'0 dK3aMeHa 10 (U3HKeE.



COAEPXAHUE OBYUEHUA
7 KIIACC

Paznen 1. ®usuka u €€ poJib B IO3HAHUU OKPY/KAIOIIEro Mupa.

@usnka — Hayka o mnpupone. fABieHus npupoipl. PU3NYECKHE SIBICHUA:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeMUUUHBL. M3MepeHue @uanyueckux BelWyuH. DuU3nyeckue
npubopsl. [lorpemHocts u3mMepeHunit. MexxayHapoaHasi CUCTEMa €IMHHII.

Kak ¢usuka u jApyrue ecTecTBEHHbIE HAyKH HW3Y4aloT MPUPOY.
EcTecTBEHHO-HAYYHBIM METOJl TMO3HAHUA: HAOJIIOJEHHE, MOCTAaHOBKA HAYYHOIO
BOIIPOCA, BBIIBUKEHUE TUIMOTE3, DKCIIEPUMEHT MO MPOBEPKE TUIOTE3, OOBSICHEHNE
HaOro1aeMoro sipiieHus. Onucanne GU3NIeCKUxX SBJICHUHN C TOMOIIBIO MOJIETIEH.

Hemoncmpauuu.

1. MexaHudeckue, TEIJIOBbIE, OJIECKTPUYECKUE, MArHUTHbIC, CBETOBbBIC
SIBJICHUSL.

2. ®duznueckue MpuOOPHI U MPONEAYypa NPSIMbIX U3MEPEHUIN aHAJIOTOBBIM U
U(POBBIM MPUOOPOM.

Jlabopamopnuwvie pabomot u onvimwl. (C UCHONB30BAHUEM UUPPOBO2O U

anano0206020 ooopyoosanusn « Touxa pocmay)

Omnpenenenue 1EHbI JeJICHUS MIKaIbl U3MEPUTEIBHOTO TpHbopa.
N3mepenue paccTosIHUMN.

N3mepenne 00bEMa JKUIKOCTU U TBEPAOTO TETa.

Onpenenenue pa3MepoB MalbIX TEN.

N3mepenue TtemmepaTypbl MpU MOMOIIM KUIKOCTHOTO TEpMOMETpa U
JaTyuKa TeMIIepaTyphl.

6. IlpoBenaeHue uccienoBaHusi MO MPOBEPKE TUIOTE3bI: JATBLHOCTH MOJIETA
apuka, MymeHHOTr0 TOPU30HTAIBLHO, TeM OOJiblle, YeM OOJIbIlle BhICOTA
mycKa.

Pa3znean 2. IlepBoHayasibHbIe CBeJeHUS 0 CTPOEHUM BellleCTBA.

CrpoeHue BellecTBa: aTOMbl M MOJEKYJbl, HX pa3Mmepbl. ONbITHI,

JTIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBrxkenne yactul BemlecTBa. CBSI3b CKOPOCTH JBUXKEHHUSI YACTHUI[ C
TeMriepatypoil. bpoyHoBckoe aBuxenue, nuddys3us. BzaumoneicTBue uacTuil
BEILIECTBA: MPUTSHKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHUE T'a30B, JKUAKOCTEH M TBEPIBIX
(KkpucTamIM4yeckux) Tesl. B3auMoCBs3b MEXIy CBOWCTBAMM BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX U UX aTOMHO-MOJIEKYJIAPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

1. HabnroneHnue 6poyHOBCKOTO JBUKCHHUS.

2. HabGmonenue nuddyszuu.

3. HabGmiomenue  siBmeHWid,  OOBSACHAIOMIMXCA  NPUTSKECHUEM  WIH

OTTAJIKUBAHUEM YaCTHII BEIIECTBA.

vk W



Jlabopamopuvie pabomst u onvimsl. (C UCNONB30BAHUEM UUPPOBO2O U
anano0206020 0oopyoosanusn «Touxa pocmay)

1. OueHka JuamMeTrpa aroMa METOJAOM PsOB (C  HCIOJIb30BAaHUEM

dboTtorpaduii).

2. OnbITHI 10 HAOJIOCHUIO TEIIOBOT'O PACIIMPEHHUS ra30B.

3. OnbIThl 10 OOHAPYKEHUIO ACHCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUS.

Pa3nen 3. /IBUKeHHe U B3aUMOAEHCTBHE TeJl.

Mexannueckoe JBH>KEHUE. PaBHOMEpHOE M HEPaBHOMEPHOE JBHKCHHE.
Cxopoctb. CpenHssi CKOPOCTh MpU HEPAaBHOMEPHOM JBUXKEHUU. Pacuér mytu u
BPEMEHU JIBUKCHHUSL.

SlBnenue wHepruu. 3aKOH WHEpUHMHU. B3anMOAEHCTBUE TENn Kak MpUYMHA
W3MEHEHUSI CKOPOCTH JBHXKEHUA Tel. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBsI3b IUIOTHOCTH C KOJHWYECTBOM MOJIEKYJ B €IUHUIIEC
o0BbEMa BelleCTBa.

Cuila Kak XapakTepucTHhKa B3auMojaeiucTBUs Tesl. CHila ynpyrocTd W 3aKOH
['yka. M3Mepenune cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBICHHUE TIATOTEHHUS U CHJIA
TsokecTd. CHila TSDKECTH Ha Ipyrux maHerax. Bec tena. Heecomocts. CrioxkeHue
CWJI, HAMPABJIEHHBIX IO OJHOM IpsiMoi. PaBHOnelcTByromas cuil. Cuila TpeHUsl.
TpeHue CKOJIbKEHUS U TPEHUE MOKOsA. TpeHre B NPUPOJE U TEXHUKE.

Jemoncmpayuu.

HaOmronenre MexaHu4ecKoro IBUKEHUS Tea.

N3mepenne ckopoCTH MPSIMOJIMHEHHOTO JBUKEHUS.
HabGnronenue siBjeHUs] HHEPLIVH.

HaOmronenne naMeHeHus CKOpOCTU MPY B3aUMOJICHCTBUU TeJ.
CpaBHeHHME Macc 10 B3aUMOJICHCTBUIO TEI.

CrnoxeHue CuJl, HallpaBJICHHBIX MO OJTHOU MPSMOM.

ﬂaﬁopamopmﬂe pabomel u onvimosl. (C UCNOIBIOGAHUEM UUPPOBO20 U
anano0206020 ooopyoosanusn « Touxa pocmay)

1. OmnpenesieHHE CKOPOCTH PAaBHOMEPHOrO JABUXKEHUS (IlIapuKa B )KUIAKOCTH,

MOJIEJIN AJIEKTPUUECKOTO aBTOMOOMJIS M TaK Jajiee).
2. OmpeneneHne CpeaHEN CKOPOCTH CKOJBXKEHHUS OpycKa WM IapuKa o
HAKJIOHHOM TUIOCKOCTH.
3. Omnpexenenue MIOTHOCTH TBEPAOTO TeA.
OnpIThl, AEMOHCTPUPYIOIIHME 3aBUCHUMOCTh pacTshKeHUs (aedopMariun)
MPY>KUHBI OT TIPUIIOKEHHOM CHUITBI.

5. ONBITBI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHUS CKOJIBKEHUS OT
Beca Teja U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEH.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN U ra30B.

JaBnenue. CriocoObl yMEHBIIEHUSI U YBEIUYECHUS JaBiieHus. JlaBieHue rasa.
3aBUCMMOCTh JaBJEHUS raza OT 00bEMa, Temmeparyphl. llepemada maBieHUs
TBEPABIMU TEJAMU, KUJAKOCTSIMU MU Ta3zamMu. 3akoH [lackans. [IneBmaTtuueckue
MaIIuHbBI. 3aBUCUMOCTh JaBJICHUS JKHUJIKOCTU OT TiayOuHbI. [mapocraTudeckuit
napagokc. Coobmaroiuecs cocynpl. ['unpaBinueckue MEXaHU3MBbl.
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Atmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBAaHUSA
BO3yIHONW 00o0souku 3emin. OnblT Toppuuemnu. M3mepenue armochepHOTO
JaBJICHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHuss aTMOC(HEepPHOTO TaBJICHHUS.

JelicTBue XKUIAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxoraBanue.

Jemoncmpayuu.
3aBUCUMOCTbD JABJICHHS ra3a OT TEMIIEPATYpHI.

[lepenada naBaeHUs )KUAKOCTHIO U Ta30M.

CooOmaromuecs CoCy/Ibl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKHUBAIOLIEH CHIIBI OT 00BbEMa MOTPYKEHHOW YacTU
TeJa U MIIOTHOCTH )KUJIKOCTH.

PaBeHCTBO BBITAJIIKUBAIOIIEH CUJIbI BECY BBITECHEHHOW KUJKOCTH.
VYcnoBue miaBaHus TEJ: MUIABAaHUE WIM NOTPYKEHUE TEll B 3aBUCUMOCTH
OT COOTHOIIEHUS INIOTHOCTEHN TEa U )KUIKOCTH.

Jlabopamopnuvie pabomot u onvimwl. (C UCHONB30BAHUEM UUPPOBO2O U
anano0206020 ooopyoosanusn «Touxa pocmay)

1. HccnenoBanue 3aBHCUMOCTH Beca Tejla B BOJAE OT 00bEMa OTPYKEHHON B

KUJIKOCTh YacTH TeJa.

2. OmpeneneHue  BBITAJIKUBAIOIICH  CUJIbI, JCHUCTBYIONIEHM HAa  TEJO,
IIOIPYKEHHOE B JKUIAKOCTD.

3. IIpoBepka HE3aBUCUMOCTHU BBITATKUBAIOLIEH CUIIBI, IEMCTBYIOIIEH HA TEJIO
B JKUJIKOCTH, OT MacChl TeJa.

4. OnbITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOIICH  CHUJIBI,
JIEUCTBYIONIEH HaA TEJIO B KUAKOCTH, OT OOBEMa TMOTPYKEHHOW B
KUJKOCTh YaCTH T€JIa U OT MJIOTHOCTH JKUJIKOCTH.

5. KoHcTpyupoBanue apeomerpa UM KOHCTPYUPOBAHHE JIOAKH U
OIIpEIEIIEHUE €€ IPYy30HOABEMHOCTH.

Pa3zgea 5. PaGoTra u MOIIHOCTB. JHepPrus.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pbIUar, OJOK, HAKJIOHHAas TIUIOCKOCTh. [IpaBmiio
paBHOBecus pbluara. lIpuMeHeHMe TpaBWJIa paBHOBECHUs] phluara K OJIOKY.
«3onoroe mnpaBuno» MexaHuku. KIIJ mnpocteix wmexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHHUKE.

Mexannueckass odHeprusi. KuHeTnueckas W TOTEHUUAIbHAS DHEPTHS.
[IpeBpalilieHre OTHOTO BHIA MEXAHUYECKOW YHEPTUM B IPYTOM. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHHKE.

Hemoncmpauyuu.

1. IIpumepsl NPOCTHIX MEXAHU3MOB.

Jlabopamopnuwvie pabomot u onvimwl. (C UCNONB30BAHUEM UUPPOBO2O U
anano206020 ooopyoosanusn « Touxa pocmay)
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1. Ompenenenne pabOTHI CUIIBI TPEHUS MPU PABHOMEPHOM JBMIKECHUHU Tela
10 TOPU3OHTAIBHOW MOBEPXHOCTH.
2. HccnepoBaHue ycioBUM paBHOBECHS pblUyara.
3. Msmepenue KII/] HaKIOHHOM IJIOCKOCTH.
4. V3yuyeHue 3aKOHA COXPaHEHUS MEXAHUYECKON SHEPTHUHU.
8 KIIACC

Pa3nea 6. TensioBbIe AIBJICHUS.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJIIPHO--KMHETUYECKOW TEOPUH CTPOCHUS
BemecTsa. Macca M pa3Mmepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKIAOIINE
OCHOBHBIE TIOJIOKEHUS] MOJIEKYJISIPHO-KUHETHYECKOU TEOPHH.

Mopgenu TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSIHUM BEIIECTBA.
Kpucramnueckue u amopusie Tena. OObsCHEHUE CBOMCTB Ta30B, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE MOJOXKEHUU MOJIEKYJISIPHO--KUHETUYECKON TEOpHH.
CmauuBaHKE U KallWJUISIPHBIE SBJICHUS. TeIIOBOE pacClIupPEHNE U CKATHE.

Temneparypa. CBs3p TemMmeparypel €O CKOPOCTBIO TEIJIOBOTO JIBHXKCHHSI
yactull. BHyTpenHsisi sHeprus. CrnocoObl H3MEHEHHsT BHYTPEHHEH SHepruu:
TerIonepesaya U COBEPILECHHE paboThI. Bunbl TEIUIONEepEaauHn:
TEIJIONPOBOAHOCTD, KOHBEKIUS, U3ITyYCHHE.

KonudecTBo TemioTsl. YenbHas TEIUIOEMKOCTh BelIecTBa. TeruiooOMeH u
TEIUIOBOE paBHOBECHE. YpaBHEHHE TerjioBoro Oananca. IlnaBinenue u
OTBEPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konjaeHcaiusa. Mcnapenue. Kunenue. YiaenpHas Temiora
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEpaTypbl KWUIIEHHS OT aTMoc(hepHOro
JTaBJICHHUS.

BrnaxHocTth BO31yXa.

DHeprus TOIUIMBA. Y IeNIbHAS TEIJIOTa CTOPAHUS.

[Tpuniuner padotel TemnoBbix aurareneil KIIJ temmoBoro nBurarens.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAOIIEN CPEIBL.

3aKOH COXpAaHEHMS U MPEBPALLEHUS SHEPTUU B TEIJIOBBIX IPOLIECCAX.

Jemoncmpayuu.

Habmoienue OpoyHOBCKOTO IBUYKEHUSI.

Hab6mronenue nuddysuu.

HabGmronenne sBieHn cMauMBaHUs M KAITMJIIPHBIX SIBJICHUM.
HabGnrogenue TemioBoro paciiupeHus Tem.

W3meHenue naBieHUs ra3a Npu U3MEHEHHH O00bEMa U HArpeBaHUM WU
OXJIAXKJIECHUU.

[IpaBuiia u3MepeHUs TEMITEPATYPBI.

Buasl Terionepenaym.

OxJakJieHue Ipyu COBEPIICHUHN padOTHI.

. Harpeanue npu coBepilieHUd padOThl BHEITHUMU CHIIAMH.

10. CpaBHEHHE TEIUIOEMKOCTEN PA3JIMYHbIX BEILIECTB.

11. Habnrogenue KuneHus.

12. HabnroneHue nocTossHCTBa TEMITEPATyphl P IJIABJICHUU.
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13. Mopenu TerIoBbIX JBUTATENEH.

Jlabopamopnusie pabomet u onvimsl. (¢ UCNONB30BAHUEM UUPPOEO20 U
anano0206020 ooopyoosanusn «Touxa pocmay)

1. OnbITHI 110 OOHAPYKEHUIO IEUCTBUS CHII MOJIEKYJIIPHOTO IPUTSHKCHHUS.

2. OnbITHI 10 BBIPAIIMBAHUIO KPUCTAJIOB MIOBAPEHHOM COJIA WJIU caxapa.

3. OmnbITel N0 HAOMIOACHUIO TEIUIOBOTO PACHIMPEHMS ra30B, >KUIKOCTEH U

TBEPJBIX TEJL.
OmnpeneneHue JaBlIeHUS BO3yXa B OAJTOHE IITTPUILA.

5. OnbITHL, JAEMOHCTPHUPYIOIINE 3aBUCHUMOCTh JABJICHHS BO3JyXa OT €ro

00BEMa M HATPEBAHUS WIIH OXJIAXKICHUSI.

6. IIpoBepka rumnore3sl JMHEHHON 3aBUCUMOCTH JIJTUHBI CTOJIOMKA KUAKOCTH

B TEPMOMETPUUECKOMN TPyOKE OT TeMIEPaTyphI.
7. HabGmionenve wu3MeHEHUs BHYTPEHHEM OJHEpPruM Tela B pe3yibTare
TEeIIonepeayl U padoThl BHEITHUX CUJL.

8. HMccrnemoBanue SIBIEHUS TEIUIOOOMEHA MPU CMENIMBAHUM XOJOJHOW U

ropstuer BOJIBL.

9. OmpeneneHue KOJMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  NIpH

TEIJI000MEHE C HATPEThIM METALTUYECKUM ITUITUHAPOM.

10. OnpeneneHne yaeabHON TEINTOEMKOCTH BEIIECTBA.

11. MccnenoBanue npolecca UCapeHus..

12. OnpenesieHre OTHOCUTENIBHON BIIAJKHOCTH BO30yXa.

13. OnpenesieHue yaeabHON TEIUIOTHI IUIABJICHUS JbA.

Pazngen 7. DiekTpuyeckue 1 MATHUTHbIE SIBJICHUS.

Onexktpuzanuss Tena. JBa poja 3IEKTpUYECKUX 3apsanoB. BzaummopercTBue
3apspKeHHBIX  Ten.  3akoH Kynmona (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsSKEHHBIX TEJT OT BEJTUYUHBI 3aPs/I0B U PACCTOSIHUS MEXKIY TEJIaMM ).

Onektpuueckoe mnojne. Hanpspk€HHOCTh 3nekTpuueckoro nods. [IpuHuun
CYTIEPITO3UIINU DICKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu snekTpuuecKux 3apsioB. DJIEMEHTAPHBIA SJIEKTPUUECKUNA 3apsil.
Crpoenue aroma. IIpOBOJHHMKM W JUAJEKTPUKUA. 3aKOH  COXpaHEHUs
AIEKTPUYECKOTO 3apsa.

DONEKTPUYECKU TOK. YCIOBHUSI CYIIECTBOBAHHUS DJIEKTPUUYECKOIO TOKA.
M CTOYHMKHM TOCTOSIHHOTO TOKa. JIeMCTBUS SIEKTPUUYECKOro TOKa (TEeIrIoBoeE,
XUMHUUYECKOE, MArHUTHOE). DJIEKTPUUECKUN TOK B JKUJIKOCTSIX U ra3ax.

OnekTpuyeckass uenb. Cuna  Toka.  DJEKTPUYECKOE  HANpPSHKEHUE.
ConpoTuBieHHE MPOBOJHUKA. Y IEIBHOE COMPOTHUBJICHUE BelIeCTBA. 3aKoH Oma
o ydactka mend. [locnegoBarenbHoe W mapauieibHOE  COCIMHEHUE
MIPOBOJIHUKOB.

Pabota ¥ MOIIHOCTH 3JIEKTpUYECKOro ToKa. 3akoH JDxoyns—JleHua.
DReKTpUYecKre IeNu U MOTPEOUTENH ICKTPUIECKON sHeprun B ObITy. KopoTkoe
3aMBIKaHUE.

[ToctostHHBIE ~ MarHUTHL.  B3anMOAEHCTBUE  TOCTOSHHBIX  MAarHUTOB.
MarnutHoe nosie. MarHuTHOE 1ojie 3eMJIM U €ro 3HAUY€HUE JIJISl )KU3HU Ha 3eMIle.



OnbIT

Opcrena. MarHutHoe T1oje  JJIEKTpUYECKOoro Toka. [Ipumenenue

AJIEKTPOMArHMWTOB B TEXHUKE. J[€MICTBME MArHUTHOIO MOJISI HA MPOBOJIHUK C TOKOM.
DJIEKTPOJABUTATENb TMOCTOSTHHOTO TOKa. VICMOJb30BaHUE JJIEKTPOJBUTATEICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel @apajies. SBieHre dIEKTpoOMarHuTHON MHAyKIuuU. [IpaBuio JleHna.
DJIeKTpOreHeparop. CrocoOsbI MOJTyYCHUS AJIEKTPUYECKOMN SHEPIUHU.
DIIEeKTPOCTAHIIMU Ha BO3OOHOBIIIEMBIX HCTOYHHUKAX SHEPTHUU.

Hemoncmpauuu.
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25.

DneKkTpu3aius Tel.

JIBa poa 3JIEKTPUYECKUX 3apsiIOB U B3aUMOJCHCTBUE 3aPSKEHHBIX TEl.
Y CTpOUCTBO U IEUCTBUE JIEKTPOCKOTA.

DIIEKTPOCTATUYECKASI UHAYKIHS.

3aK0OH COXpaHEHUS IEKTPUUECKUX 3aPsIO0B.

[TpOBOTHUKH U JUAJIECKTPUKH.

MoaenupoBaHue CUIIOBBIX JIMHUN 3JIEKTPUYECKOTO TMOJIA.

VICTOYHUKH ITOCTOSSHHOTO TOKA.

JIerCTBUSI SJIEKTPUUECKOTO TOKA.

. DNEKTPUYECKUI TOK B KUJKOCTH.

. I'a30BbIi pa3ps.

. I3mepenue cuibl ToKka aMIepMETPOM.

. I3MepeHune 3JIeKTpUIeCKOro HAMPSKEHUS BOJIBTMETPOM.

. Peocrar u mara3zuH cONpOTUBIICHUN.

. B3aumoaeicTBre noCTOSSHHBIX MarHuTOB.

. MonennpoBaHre HEBO3MOXKHOCTH PA3/ICICHUS MTOJOCOB MATHUTA.
. MozennpoBaHre€ MarHUTHBIX MOJIEHA MOCTOSIHHBIX MAarHUTOB.

. OnwIT Dpcrena.

. MarauTHoe 1noJjie Toka. DJIeKTPOMAarHuT.

. JIeicTBHE MarHMTHOTO MOJISI HA IPOBOJHUK C TOKOM.

. DNEKTPOJIBUTATEIb MOCTOSTHHOTO TOKA.

. UccnenoBanue sABiIEHUS 2IEKTPOMATHUTHON UHAYKIIHH.

. OnwiTel @apanes.

. 3aBUCUMOCTh HAmNpaBJ€HUS WHIYKIHMOHHOIO TOKa OT YCIOBHMl €ro

BO3HUKHOBCHUSI.
DJIEKTpOreHepaToOp MOCTOSTHHOTO TOKA.

Jlabopamopnusie pabomst u onvimol. (Cc UCHOIB30GAHUEM UUPDPOBO2O U
ananoz06020 ooopyoosanusn « Touka pocmay)

1.

OneITel MO HAONIONCHUIO DJCKTPU3ANMHM Tel WHAYKIUEH U TpHU
CONPUKOCHOBEHUH.

HccnenoBanue MEUCTBUS DJICKTPUYECKOTO TIONSI Ha TMPOBOJHUKU U
JTUDJICKTPUKH.

COopka u mpoBepka paboThI IEKTPUIECKOM IIEMH OCTOSHHOTO TOKA.
W3mepenne u peryanpoBaHie CHIIbI TOKA.

H3mepenne u peryanpoBaHne HAMPSHKEHUS.



6. MccrmenoBanue 3aBUCHMOCTH CHJIBI TOKA, MAYLIETO 4Y€pe3 PE3UCTOp, OT
CONPOTHUBJIEHUS PE3UCTOPA U HANPSHKEHUS HA PE3UCTOPE.

7. OnbITHI, JNEMOHCTPUPYIOLINE 3aBUCHUMOCTh AIEKTPUYECKOTO
CONPOTHUBJIEHUSI TMPOBOJAHUKA OT €ro JUIMHBI, IUIOHIAAW MOMEPEUYHOrO
CEUYEHUs U MaTepuaa.

8. IIpoBepka mpaBWJIa CIOKEHHUS HANPSOHKEHUWA MIPU MOCIEI0BATEIbHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

9. IlpoBepka mpaBwiia sl CWJIBl TOKAa MpPU IAPATUIETBHOM COEIHMHEHHUH
PE3UCTOPOB.

10. Onpenenenue pabOTHI MEKTPUUECKOTO TOKA, UIYIIETO YePe3 PE3UCTOP.

11. OnpeziesiecHHe MOIIHOCTU  3JIEKTPUYECKOIO TOKA, BBIAEISAEMON Ha
pe3ucrope.

12. MccnegoBanue 3aBUCUMOCTH CHJIBI TOKA, MIYIIETO Yepe3 JIaMIIOYKY, OT
HaIIpsDKEHUS Ha HEl.

13. Onpenenennie KIIJ[ HarpeBarens.

14. MccnenoBaHre MarHUTHOTO B3aUMOJCMCTBUS ITOCTOSIHHBIX MarHUTOB.

15. I3yueHne MarHMTHOIO IOJISI  IIOCTOSIHHBIX ~ MAarHUTOB IIPU  HX
O00BEIMHEHUU U Pa3JICIICHUN.

16. MccnenoBaHue NEMCTBUS JIEKTPUUECKOIO TOKA HA MAarHUTHYIO CTPEJIKY.

17. ONBITEL, JI€MOHCTPUPYIOLIME 3aBHCHUMOCTb CHJIBI  B3aWMOJCHCTBUS
KAaTyIIKAd C TOKOM M MAarHuMTa OT CHJIbl TOKa W HANpaBlICHUS TOKa B
KaTyIIKE.

18. 3yueHue AeiiCTBUS MarHUTHOT'O MOJIsl HA IPOBOJHUK C TOKOM.

19. KoHcTpyHpoBaHue U n3ydeHue padoThl AJIEKTPOABUTATEIS.

20. U3mepenne KII/l a5ekTpoaBUTaTenbHOM YCTAHOBKH.

21. OnbITEI IO MCCIEIOBAHUIO SIBIEHUS D3JEKTPOMArHUTHOW WHIYKLIHH:
VCCJIEIOBAHNE W3MEHEHHMI 3HAYEHUS W HANPABICHUS WHIYKIIHMOHHOTO

TOKaA.
9 KIIACC

Paznen 8. Mexanuveckue siBJ1eHUsI.

Mexanuyeckoe naBWKeHHE. MarepuanpHas Todka. Cucrema oTcuéra.
OTHOCUTENBHOCTh MEXaHMYECKOTO JABWKEHHs. PaBHOMepHOE mNpsIMOIMHENHOE
nBrkeHue. HepaBHoMmepHoe npsiMosiHeNHOE JABMKeHUE. CpellHsis 1 MTHOBEHHAas
CKOpPOCTb TeJia TP HEPABHOMEPHOM JIBUKECHUMU.

VYckopenue. PaBHOoyckopeHHOe mpsiMosidHEWHOe JBHkeHue. (CBoOoaHOE
najaenue. OnwiThl ['anues.

PaBHOMepHOE ABMXKEHHUE MO OKpYKHOCTH. llepron U yacrota oOparieHus.
JIuneiinas u yrinoBas ckopocTh. LIeHTpocTpeMUTENIBHOE YCKOPEHHE.

ITepsbiii 3ak0oH HbtoTtoHa. Bropoit 3akoH HetoTtoHa. Tperuit 3akoH HeroToHa.
[IpyHLIMN CyNEepIO3UIUU CUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHHUsl: cujia TPEHUS CKOJIbKEHUS, CHUJIa
TPEHUS MTOKOSI, APYTHUE BUJIBI TPEHUS.



Cuna TsDKECTH M 3aKOH BCEMHPHOTO TSTOTEHHs. YCKOpEHHE CBOOOJHOTO
najgeHus. JIBuxenue mianetr BOKpyr Connua. IlepBas kocmuyeckass CKOpPOCTb.
HeBecomMoCTh U neperpy3Ku.

PaBHOBecue maTepuanbHON TOUKH. AOGCONMIOTHO TBEpIOE Teno. PaBHOBecue
TBEPJIOTO TEJIAa C 3aKPETITIEHHOM OChIO BpalleHusi. MomeHT cuiibl. LIeHTp TsikecTH.

Nmnynec Tena. M3menenne nmmyinbca. UMmynbe cHiibl. 3aKOH COXPaHEHHUS
UMITyJibca. PeakTuBHOE ABUKEHHE.

Mexannyeckass pabota W MOIIHOCTh. PaboTa cui TSKEeCTH, YHPYTrOCTH,
Tperust. CBs3b SHEpruu u padbothl. [loTeHnnanbpHast SHEPTHUs Tena, MOJHATOrO Hajl
ITOBEPXHOCTHIO 3eMJIn. [loTeHIManbHas SHEprus cxxaTon npykuHsl. Kunernueckas
sHeprus. TeopemMa 0 KMHETHYECKOW DHEPTHM. 3aKOH COXPAHEHHSI MEXAHUYECKOU
DHEPI'UH.

Hemoncmpauuu.

1. HaOmroneHne MexaHM4eCKOro JIBHKEHUS Tella OTHOCUTEIBHO Pa3HbIX TEl

OTCYETA.

2. CpaBHEeHHE IIyTE€Hd WM TPACKTOPUN [BMXKEHHSI OJHOIO M TOTO K€ Tela
OTHOCHUTEJIBHO Pa3HBIX TEJI OTCYETA.
M3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBUKECHUS.
HccenenoBanye Npu3HaKOB PaBHOYCKOPEHHOIO IBUKEHUS.
Habmroienue nBU>KEHUs Tea o OKPYKHOCTH.
HabGnrogenne MexaHM4eCcKUX SBJICHHM, TPOUCXOASIINX B CUCTEME OTCUETA
«Tenexka» 1npu €€ pPaBHOMEDHOM M  YCKOPEHHOM  JBHKCHUH
OTHOCUTEIBHO KaOMHETA (PU3UKH.

7. 3aBUCHMMOCTb YCKOPEHHs Tella OT MAaCChl Te€Jla U JCHUCTBYIOLIEH HA HETO

CUJIBL.

8. HaOmroneHue paBeHCTBA CUJT IPU B3aMMOJCIHCTBUM TEN.

9. M3meHeHue Beca Tena Ipu YCKOPEHHOM JBUKECHUH.

10. [lepenaua ummynbsca npu B3auMOJIEUCTBUM TE.

11. [IpeoOpazoBanus SHEPTUHU NPU B3aUMOJACHCTBUU TE.

12. CoxpaHeHHE UMITYJIbCa IPU HEYIIPYTOM B3aHUMOJIECHCTBUM.

13. CoxpaHeHHe UMITYJIbCa TPU a0COTIOTHO YIPYTOM B3aUMOACHCTBUU.

14. HabmoieHne peakTMBHOTO JIBH)KEHUSI.

15. CoxpaHeHHe MEXaHUUECKON SHEPTUU MTPU CBOOOHOM MaJCHUH.

16. CoXxpaHEeHUE MEXaHUYECKON IHEPTUM NIPU IBUKEHUHU TEJIA MO JCHCTBUEM

MPY>KUHBI.
Jlabopamopnvie padomevr u onvimol. (c UCHOIB306AHUEM UUPPOBO2O U
anano0206020 ooopyoosanusn « Touka pocmay)
1. KoHncTpynpoBanue TpakTa Mg pa3roHa M JAJbHEUIIEr0 pPaBHOMEPHOTO
JBM>KCHUS IIAPUKA WIINA TEIIEKKH.

2. OmpeneneHre CpeaHEH CKOPOCTH CKONBKECHHS OpycKa WU JIBHKCHUS
HIapPUKA 10 HAKJIOHHOU INTOCKOCTH.

3. OmpeneneHue YCKOPEHHs Tejla MPU PABHOYCKOPEHHOM JABWKEHUU IIO
HAKJIOHHOM TIOCKOCTH.
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4. HMccrnenoBaHue 3aBUCUMOCTH IYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JBIKEHUHU 0€3 Ha4aJIbHOW CKOPOCTH.

5. [IpoBepka THUMOTE3bl: €CIM TPU PABHOYCKOPEHHOM JIBH)KEHUH 0e€3
Ha4yaJbHOM CKOPOCTU IYTU OTHOCATCS KaK PSAJ HEUYETHBIX YHCEN, TO
COOTBETCTBYIOIIHNE MPOMEKYTKH BPEMEHH OJIMHAKOBBI.

6. HMccnegoBaHue 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBXEHUS OT CHUJIbI
HOPMAaJIbHOTO JABJICHHUS.

7. Omnpenenenne ko3 UIIMEHTa TPEHHUS CKOIBKCHHUS.

Onpenenenne KECTKOCTU NPYKUHBI.

9. Ompenenenue pabOThl CHIIBI TPEHHS MPH PAaBHOMEPHOM JBHKCHHH Tea
110 TOPU30HTAIBHON MOBEPXHOCTH.

10. Onpenenenne pabOTBl  CHJIBI  YNIPYTOCTH MpU  MOABEME Tpy3a ¢
UCITOJIb30BAHUEM HEIMOABUKHOTO U MOABUAKHOTO OJIOKOB.

11. MI3ydueHue 3aK0Ha COXPAHEHUSI SHEPTUU.

Pa3znen 9. Mexann4yeckue Koj1e0aHusi H BOJIHBI.

KonebarensHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJCOAHU: TIEPHO/T,
4acToTa, aMIUIUTyAa. MaremMaTuyeckuil U NpyKUHHbIM MasATHUKU. [IpeBpamieHue
DHEPTUU MIPU KOJIeOATETHLHOM JIBHXKCHHH.

3aryxatomue  koneOanus.  BwiHyxkaeHHole — kojebanus.  Pe3onanc.
Mexanuuyeckue BosiHBI. (CBoiicTBa MeXaHWYeCKuXx BoJH. IIpomonbHble W
MONEPEYHbIE BOJHBI. [[MMHA BOJHBI W CKOPOCTh €€ PacnpoOCTPAHEHUS.
MexaHnueckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJTHBI.

3ByK. I'poMKOCTh 3ByKa M BbicOTa TOHA. OTpaxeHue 3Byka. MHGpa3Byk u
yIIBTPa3BYK.

Hemoncmpauuu.

1. HaOmrogenue konebaHui Tesl MOJA JACHCTBUEM CUJIBI TSXKECTH U CHUIIBI
YIOPYTOCTH.

Hab6mronenue xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.
HabGnronenune BRIHY)IECHHBIX KOJICOaHW U PE30HAHCA.
Pacnpoctpanenue npo10JibHBIX U MOMEPEYHBIX BOJIH (Ha MOJEIH).
Hab6nronenune 3aBUCUMOCTH BBICOTHI 3BYyKa OT YacCTOTHI.
AKyCTHYECKHI1 pe30HaHC.

.]Ia6opamopub1e pabomel u onvimoul. (C UCNOIBIOGAHUEM UUPPOBO2O U
anano0206020 ooopyoosanusn « Touka pocmay)

1. OmpenenieHWe YacTOTHl M TEpHoJa KoJieOaHWM MaTeMaTU4eCKOTO

MasiTHUKA.

OmnpeneneHue 4acTOThl U MEpUOa KoJIeOaHUN PYKUHHOTO MasiTHUKA.
HccnenoBanue 3aBUCUMOCTH TIEpUOJa KOJIE€OAHUN MOABEIIEHHOTO K HUTU
rpy3a OT JJIMHbI HUTH.

4. VccrnemoBaHue 3aBUCHMOCTH MEPHOIa KOIeOaHUN MPY>KHHHOTO MasiTHUKA
OT Macchl Ipy3a.

5. IIpoBepka HE3aBUCMMOCTH NEpUOAa KoieOaHUll rpy3a, MOJBEIICHHOTO K
HUTH, OT MacChl Ipys3a.
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6. OmbITBI, JEMOHCTPUPYIOLIME 3aBUCUMOCTh Mepuojaa  KojeOaHui
MPYKMHHOTO MasiTHUKA OT MACChI IPy3a U KECTKOCTH MPYKUHBI.

7. W3mepenue yckopeHus cBOOOIHOTO MaJieHUsI.

Pazgea 10. DneKTpoMarHuTHoe moJjie M 3JIeKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMarHuTHOE  TOJIE.  ODJEKTPOMarHuTHele  BOJHBL.  CBOMCTBa
ANEKTPOMArHuTHbIX BOdH. [llkana snekTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
ANIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.

OnexkTpomMarHuTHas npupoaa cBera. CkopocTh cBeTa. BoNHOBBIE CBOWCTBa
CBETA.

Hemoncmpauuu.

1. CBOWCTBA JIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. W3yuenue CBOMCTB SJEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOHIBHOTO

TenedoHa.

Pa3zgea 11. CBeToBbIe SIBJICHHS.

JlyueBas  mogmenp  cBera.  Mcrounuku — cBeta.  IIpsamonunHelriHoe
pacnpoctpaHenue cBera. 3atMenust Connna u Jlynsl. Otpaxenue ceta. [mockoe
3epKajo. 3aKOH OTPaXKEHHUS CBETA.

[Ipenomnenue cBera. 3akoH TMpelomieHus cBera. [lonHoe BHyTpeHHee
OoTpakeHHe cBeTa. Vcnonp3oBaHME TMOJHOTO BHYTPEHHETO OTpPaXEHUSI B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonm gyueir B JsmH3e. Onrtuueckas cucrema ¢oToanmnapara,
MUKpOCKOTIa M Tejieckona. ['a3 kak omnTuhueckass cucTteMa. biu3opykocTh U
JaTbHO30PKOCTb.

Paznoxenne Oemnoro cBera B crekTp. Omnbitel HptoToHa. CroxkeHue
CIEKTPAJIbHBIX LBETOB. J{Uciepcus cBeTa.

Jemoncmpayuu.

[IpssmonuHeHOE pacIpOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tomy4yenune n300pakeHUi B MIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
[IpenomiieHue cBera.

OnTuyecKkuil CBETOBO/I.

Xop nydei B coOuparonieit JIMH3e.

XoJ Iyder B paCCEUBAIOIIEH JIMH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JIUH3.

[Tpuniun aeiictBus ¢oToanmnapara, MUKpPOCKONA U TEJIECKOIIA.

10. Monenb riasa.

11. Pa3noxenue 6e5oro cBera B CIEKTP.

12. [Tomydyenue 6emoro cBeTa MpH CIOKCHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopuwvie pabomet u onvimsl. (C UCNONB30BAHUEM UUPPOBO2O U
anano206020 ooopyoosanusn « Touxa pocmay)

o Nk WwWwDN e



1. HccnepoBaHue 3aBUCUMOCTH yria OTPAKEHHUsS CBETOBOTO Jiyya OT YIJIa
MaJICHUS.
N3yyenue xapakTepucTuK N300paxxeHus MpeiMeTa B IIIOCKOM 3epKalie.
HccnenoBanre 3aBUCUMOCTH yTila IPEJIOMIICHHS] CBETOBOTO JIyda OT yIJia
MaJICHNS HA TPAHUIIE «BO3LyX—CTEKIIOM.
[Tonyyenue n300paxeHuit ¢ TOMOILIBI0 COOMPAIOIICH JIMH3BI.

5. Ompenenenrie POKYCHOTO PACCTOSIHUS M ONTHYECKOW CHUIIBI COOMpArONIei
JIMH3BI.
OnBITHI IO Pa3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.
OnpITEl MO BOCHPHUATHIO I[BETA MPEIMETOB MPHU HX HAONIIONCHUU Yepes3
L[BETOBbIE (DPUIIBTPBI.

Paznen 12. KBaHnTOBbBIE SIBJICHUS.

OmneiTel Pe3epdopna v minanerapHas mojenb atoma. Monens atroma bopa.
HcnyckaHue 1 MOTJIONIEeHHe cBeTa aToMOM. KBaHTHI. JIMHEeW4YaTble CIEKTPBI.

PagnoaktuBHocTh. Anb(a-, 6eta- u raMma-uznydyeHusi. CTpoeHHue aTOMHOTO
anpa. HykionHas Mopenbs aromHoro sapa. Msoronel. PannoakrtuBHBIE
npespaiueHus. [lepuon nomypacnaga aTOMHBIX sIEP.

SAnepHble peakiuu. 3aKOHBI COXPAaHEHHUs 3apsA0BOIO M MACCOBOIO YHCEIL.
OHeprus CBsI3M aTOMHBIX sfep. CBsA3b MacCel M DHEpruu. Peakuuu cHHTE3a U
nenenus saep. crounnku s3eprun CosHIa U 3BE3 .

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX W3JIyYEHUU HA KUBBIE
OpraHU3MBbl.

Hemoncmpauuu.

CrexTpbl U3Ty4YEeHHS U TTOTJIONICHUS.

CrekTpbl pa3IMYHbIX Fa30B.

CnekTp Boaopoa.

Hab6mronenue TpekoB B kamepe Bunbcona.

PaboTa cuérumka HOHU3UPYIOMINX U3ITYYCHUH.

Perucrtpanus n3mydeHusi IpUPOIHBIX MUHEPATIOB U MPOIYKTOB.

.]Ia6opamopub1e pabomel u onvimoul. (C UCNOIBIOGAHUEM UUPPOBO2O U
anano206020 ooopyoosanusn « Touxa pocmay)

1. HaOmroneHue CIIOMIHBIX U IMHEHYAThIX CIIEKTPOB U3ITYyUYEHUSI.

2. HccnenoBanue TpPEKOB: M3MEPEHUE HHEPTrUU YACTULBI MO TOPMO3ZHOMY

nytH (1o ¢potorpadusim).

3. M3mepenue pagnoakTMBHOTO (PoHa.

IHoBTOpHUTEIBLHO-0000 1AM MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOIINKA MOAYJIb MIPEAHA3HAYEH JI CUCTEMATHU3aluu
U 0000mIeHHS  TPEIMETHOrO  COAEpKaHWA U OMbITa  JIESITEIbHOCTH,
NpUOOPETEHHOTO MPU U3YUYEHUH BCETO Kypca (PU3MKH, a TAKXKe JJI MOJATOTOBKHU K
OCHOBHOMY TOCYAapCTBEHHOMY OJK3aMeHy T0 (u3uke s 00ydaromuxcs,
BBIOpABIINX TOT YUEOHBII MpEaMET.

[Ipy M3y4eHUH JAHHOTO MOIYJI PEATU3YIOTCS U CUCTEMATHU3UPYIOTCS BUBI
JESITEIbHOCTH, Ha OCHOBE KOTOPBIX 0OECIeYnBaeTCsl JOCTHKEHHUE MPEAMETHBIX U

o vk wnN PR



METANpeIMETHBIX  IUIAHUPYEMBIX  pe3ylbTaToB  o0y4yeHus, (GopMupyercs
€CTECTBCHHOHAYYHAasi I'PaMOTHOCTb: OCBOCHHUE HAy4YHBIX METOJOB MCCIIEIOBAHUS
SBJICHUN MPUPOJAbI U TEXHUKHU, OBJIAJCHUE YMEHUAMH OOBIACHATH (PU3HUECKUE
ABJICHUSA, NPUMEHsA II0Jy4YEHHBIE 3HAHWs, peuarb 3aJadyd, B TOM YHCIE
KA4E€CTBEHHBIE U OKCIICPUMEHTAJILHBIE.

[IpyHIMINATBHO IEATEIBHOCTHBIM XapakTep NaHHOIO pasjeliia peaau3yercs
3a CuéT TOro, 4To OOYyYarolIUeCs BBIIOJHAIOT 3aJaHMsl, B KOTOPBIX UM
IIPENJIaracTCs:

Ha OCHOBE IIOJIYYEHHBIX 3HAHUI pacno3HaBaTb M HAYYHO OOBICHATH
buznyeckue SBICHUS B OKPYKAIOLIEH MPUPOE U MTOBCETHEBHOM KU3HH;

UCIT0JIb30BaTh HAYYHbIE METO/bl UCCIIEOBAHUS (PU3HMUECKUX SIBJIEHUN, B TOM
YyUCIIe A1 IPOBEPKU TMIIOTE3 U MOIYYEHHS TEOPETUUECKUX BBIBOJOB;

OOBSACHATh HAy4yHbIE OCHOBBI HaWOOJIE€ BAXHBIX JOCTHXKEHHH COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMED, IPAKTUYECKOTO UCIIOJIB30BAHUS PA3JIMYHBIX UCTOYHUKOB
OHEPIMM Ha OCHOBE 3aKOHA IIPEBPALLECHUS U COXPAHEHHUs BCEX U3BECTHBIX BHUJIOB
DHEPI'UH.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3ydenne ¢Gu3UKM Ha YPOBHE OCHOBHOTI'O OOIIEro oOpa3oBaHUs HAIPABICHO
Ha JOCTHKEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.
B pesynbraTe uzydyeHus Gu3nKu Ha ypOBHE OCHOBHOI'O 0OIIIEr0o 00pa3oBaHUs
y oOyuaromierocst 6ynyT copMupoBaHbl CIEAYIONINE TUYHOCTHBIE PE3YJIbTAThI B
YaCTHU:
e 1) MaTpMoOTH4ECKOr0 BOCIMTAHUA:
e — MNPOSABJICHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHICKOM
bu3nuecKol HayKu;
e — IIEHHOCTHOE OTHOIICHHUE K TOCTUKEHUSIM POCCUMCKUX YUEHBIX--(DUZUKOB;
e 2) rpa:kKIaHCKOI0 M 1YXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUA:
e — FOTOBHOCTH K aKTHBHOMY YYaCTHUIO B OOCYXKJIEHUU OOIIECTBEHHO 3HAYMMBIX
M OTUYECKHX TPOOJIeM, CBSA3aHHBIX C TPAKTUYECKUM TPUMEHEHUEM
JTOCTUXKEHUU (PUBUKH;

e — OCO3HAHHC BAXHOCTH MOPAJIBbHO--OTHYCCKHX IIPHUHIOUIIOB B JCATCIIBHOCTHU
YYEHOTO;

e 3)3CTeTHYeCKOro BOCIIUTAHMS:

e — BOCIPHUATHE ICTETUYECKUX KAYECTB (PU3MUECKON HAyKH: €€ TapMOHHYHOIO

IIOCTPOEHUS, CTPOTOCTH, TOYHOCTH, JJAKOHUYHOCTH;

e 4) HEHHOCTH HAYYHOI'0 NMO3HAHMS:

e — OCO3HAHHE IEHHOCTH (UZNYECKON HAyKH KaK MOIIHOTO HHCTPYMEHTa
II03HAHUSI MHUPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWH, BAXKHEMIIEH COCTABIIAIOLIEH
KYJbTYpBHI;



e — pAa3BUTHE HAy4yHOH JIOOO3HATEIBHOCTH, MHTEpPECa K MCCIEN0BATENbCKON
JESITEIbHOCTH;

e 5) dopMupoBaHMs  KyJAbTYpPbl 3A0POBbS M  3MOLHOHAJIBLHOIO
0/1aromnoJry4us:

e — OCO3HaHME LIEHHOCTH Oe30macHoro oOpas3a JKH3HM B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BAXKHOCTU MpaBuUi OE30IacCHOrO IOBEAEHUS Ha
TPAHCIIOPTE, HA JOPOrax, C JJEKTPUUYECKHM M TEIUIOBBIM OOOpYIOBAaHHEM B
JOMaITHUX yCJIOBUSIX;

e — c(hOpMHUPOBAHHOCTh HaBBIKA peQIICKCHH, MPHU3HAHHE CBOEro IpaBa Ha
OIIMOKY M TAaKOI'0 %€ MpaBa y APyroro 4eaoBeKa;

e 6) TPyIOBOIO BOCIIUTAHMSA:

e — AaKTUMBHOE y4YaCTHUE€ B PEIICHUU MNPAKTUYECKUX 3aJad (B paMKaxX CEMbH,
oOpa3oBaTeNbHOM  OpraHM3alM, TopoAa, Kpas) TEXHOJOTHMYECKOM U
COLIMAJIBHOM HAIPaBJI€HHOCTH, TPEOYIOIIUX B TOM YHCIE U (DUIUYECKUX
3HAHUI;

e — UHTEpEC K MPAKTUUYECKOMY U3YUYEHUIO podeccuil, CBSI3aHHBIX ¢ (PU3UKOIL;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e — OpHEHTALMSI HA NMPUMEHEHUE (PU3MYECKUX 3HAHMM JUIsl pEelIeHHs 3a7ad B
00JlaCTH OKpY’KaloIIeW cpeabl, IJAHUPOBAHMUS IIOCTYNKOB W OLEHKH HUX
BO3MOYKHBIX MOCJIEICTBUM JIJIs1 OKPYKAIOLIEH CPeibl;

e — OCO3HaHME TJI00aJbHOIO XapaKTepa SKOJIOIMUECKUX MpodiieM U MyTel ux
peuieHus;

e 8) aganTanmu K M3MEHAIIIUMCH YCJIOBHUSIM COLHAJIBHON M NPHPOIHOM
cpeabl:

e — TMOTPEeOHOCTh BO B3aUMOJEWCTBUM MPHU BBINOJHEHUU HCCIEIOBAHUNA U
IPOEKTOB (PU3MUECKON HANpPaBIEHHOCTH, OTKPBITOCTh ONBITY M 3HAHUSAM
IPYTHUX;

e — TIOBBIICHWE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO
NEeSATENbHOCTD;

e — MOTPEOHOCTH B JOPMUPOBAHUYU HOBBIX 3HAHHI, B TOM YHUCIIE (OPMYIHPOBATH
U7eH, OHSTHS, TUIIOTE3bI O (PU3MUYECKUX OOBEKTaX U SIBJICHUSX;

e — OCO3HaHME NeDUITMTOB COOCTBEHHBIX 3HAHUM W KOMIIETEHTHOCTEW B 00JaCcTH
busuKy;

e — IUIAHUPOBAHHE CBOETO PAa3BUTHS B NPUOOPETEHUH HOBBIX (PUIUUECKHUX
3HAHUM;

e — CTPEMJICHUE aHAIM3UPOBATH U BBISIBISTH B3AUMOCBSI3U MIPUPOIbI, 00IIECTBA U
HSKOHOMHUKH, B TOM YHUCJIE C UCIIOIb30BAHUEM (PU3NUYECKUX 3HAHUM;

e — OLEHKA CBOMX JEWCTBHM C YYETOM BIMSAHHS Ha OKPYXKAIOIIYIO Cpexdy,
BO3MOYKHBIX IN100aTbHBIX NOCIEACTBUM.

METANIPEIMETHBIE PE3YJIBTATBI



B pesynabTaTe OCBOCHHS TpOrpaMMmbl MO (U3WKE HAa YPOBHE OCHOBHOTO
oO1rero o6pa3zoBanus y oOydaromierocs: OyayT copMUpOBaHbl MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIIOYAIONINE TO3HABaTEeIbHBIC YHUBEPCAIbHBIC YICOHbIC 1eHCTBUS,
KOMMYHHKATHBHBIC  YHUBEpCAIbHBIC  Y4eOHBIC  JCUCTBUSA,  PETYJISATHBHBIC
YHHUBEpCaJbHbIC yueOHbBIC TCHCTBUS.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE /1eiiCTBUS

Ba3oBnle Jjornueckue aeiicTBUA:

eBBISIBJISITh W XapaKT€pU30BATh CYIIECTBEHHbIE TMPU3HAKU OOBEKTOB
(ssBNIEHU);

e YCTAHABIIMBATh CYIIECTBEHHBIA MpPU3HAK KIacCU(UKAIIMU, OCHOBAHUS IS
000011IeHNs U CPAaBHEHUS,

e BBISIBJISITh 3aKOHOMEPHOCTH M MPOTUBOPEYMS B paccMaTpUBaeMbIX (hakTax,
JAHHBIX U HAOJIIOACHUSIX, OTHOCSIIUXCS K (PU3NYECKUM SIBICHUSIM;

e BBISIBJIATh TNPUYUHHO--CJICACTBEHHBIC CBSI3M MPU HU3YUYECHUH (PU3MUECKUX
SBJICHMM U MPOLIECCOB, J€1aTh BBIBOJIBI C UCIOJIb30BAHUEM JI€TYKTUBHBIX
Y UHAYKTUBHBIX YMO3aKIIOUEHUH, BBIIBUTATh TUIIOTE3bI O B3aUMOCBSI3SIX
(bU3HYECKUX BEJIUYUH;

e CAMOCTOSITEILHO BBIOMpPATh CIIOCO0 pelieHust y4eOHOM Pu3nyecKkon 3amauu
(cpaBHEHHE HECKOJIbKUX BApUAHTOB pEIICHHs, BBIOOp HauOolee
HOJIXOJSIIETO ¢ YUETOM CaMOCTOSTEIbHO BbIIEJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBarejbcKue 1eMCTBUA:

e ICMOJIB30BATh BOMPOCHI KaK UCCIIEI0BATENLCKUI HHCTPYMEHT MTO3HAHUS;

¢ IPOBOJIMTH 1O CAMOCTOATENBHO COCTAaBJICHHOMY IJIAHY OIBIT, HECIOKHBIN
(GU3MYECKUI JKCIIEPUMEHT, HEOOJBIIOE HCCIEAOBaHUE (PU3UUECKOTrO
SIBJICHUS;

e OLICHMBATh HA TPUMEHUMOCTh M  JIOCTOBEPHOCTh  HMH(MOpPMAIHIO,
MOJIYYEHHYIO B XOJI€ UCCJIEIOBAHUS UITU IKCIIEPUMEHTA;

e CAMOCTOSITEILHO (HOPMYJIHPOBATH 0OOOIIEHUSI U BBIBOJIBI IO pe3yjIbTaTaM
POBEAEHHOTO HAOIIOIEHUS, OIBITA, UCCIICIOBAHMS;

 IPOTHO3UPOBATh  BO3MOXKHOE  JalbHeEWlee  pa3BUTUE  (PUBUYECKUX
MPOIIECCOB, & TAKXKE BBIJIBUTATH MPEATOI0KEHUS 00 UX Pa3BUTHU B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

Pabora c nunopmanmueii:

e IPUMEHATHh PA3JTUYHBIE METObl, HHCTPYMEHTHI U 3alpOChl MPU MOUCKE U
otOope MHGPOPMALMM WM JAHHBIX C YYETOM MPEJIOKEHHOW Yy4eOHOU
busnyeckoit 3a1auu;

e AHAJIU3UPOBATh, CUCTEMATU3UPOBATH M HMHTEPIPETUPOBATH HHGPOPMALIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTaBICHUS;

e CAMOCTOSITEJILHO ~ BBIOMpaTh  ONTUMANbHYIO  (OpMy  MpeACcTaBICHUS
uHQoOpMallMl W WUIIOCTPUPOBATH pellaeMble 3aJaud  HECIIONKHBIMU
CXeMaMH, TuarpaMmMamMu, HHOU TpauKoi 1 1X KOMOWHAITASMH.

KoMMyHUKAaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIe 1eCTBHS:



eB XO7Ic OOCYXIEHHS Y4YeOHOrOo Marepuaina, pe3yiabTaTOB JIa0OPATOPHBIX
paboT ¥ MPOEKTOB 3a7aBaTh BOIIPOCHI MO CYIIECTBY 0OCYKIaeMOM TEMbI U
BBICKA3bIBaTh HJICH, HAIICJICHHBIC HAa PEIICHHE 3aJlaud U TMOJJep KaHue
0J1aroKeaaTeIbHOCTH OOIICHMS,

e COTIOCTABJIATh CBOM CYXKACHUS C CYXJICHUAMH JIPYTUX YYaCTHUKOB JHAJIOra,
OOHapyXUBaTh Pa3IU4YUE U CXOJICTBO MO3UITUH;

e BEIPAKATh CBOIO TOUKY 3PCHHS B YCTHBIX M MUCbMEHHBIX TEKCTaX;

o MyOJIMYHO TIPEICTABIIATH PE3YJIbTAThI BBIMTOJHEHHOTO (DM3MYECKOTO OIBITa
(3KCTIepUMEHTa, UCCIICIOBAHUS, TIPOEKTA);

e IOHUMATh W HMCIOJIH30BATh MPEUMYIIIECTBA KOMAH/IHON W WHIANBUIYaJTbHON
paboThI U PELIEHUH KOHKPETHOU (PU3NYECKON POOIEMBIL;

o IPUHUMATH IIEJIM COBMECTHOU ESITEIIbHOCTH, OPTaHU30BBIBATH JICHCTBUS 110
e€ JIOCTWIKEHUIO: paclpelesiaTh poJid, OOCYXJaTh MPOLECChl U
pe3yJIbTaThl COBMECTHOM pabOThI, 00001IaTh MHEHHS HECKOJIBKUX JTFOJIEH;

e BBITIOJIHATH CBOKO YacTh PaOOTHI, JOCTUTas KAa4eCTBEHHOI'O pe3yJibTaTa II0
CBOEMY HAIPaBJIICHUIO WU KOOPJAUHUPYS CBOM JICUCTBUA C JPYTUMHU
YJIeHaMH KOMaH/Ibl;

¢ OIICHMBATh KA4YeCTBO CBOETO BKJIAaJa B OOIIMK MPOAYKT MO KPUTEPHUSIM,
CaMOCTOSITEIILHO C(OOPMYIMPOBAHHBIM YUaCTHUKAMHU B3aUMO/ICHCTBUSI.

PeryasiTuBHbIe yHUBeEpPCAJbHbIE YUeOHbIe 1eliCTBUS

Camoopranusamnus:

e BBISIBJISITH TIPOOJIEMBI B )KU3HEHHBIX U YUCOHBIX CUTYAIUAX, TPEOYIOIINX IS
perieHus: GU3NIECKUX 3HAHUM;

¢ ODUCHTUPOBATHCS B  PA3IUYHBIX  MMOAXOAaX  TPHHATHS  pelIeHUHN
(vHIMBUAYyATbHOE, TIPUHATHE PEUICHUS B TPYINIE, NPHHITHE PEIICHHMA
rpyIIon);

e CAMOCTOSITEILHO COCTABJIATh QJITOPUTM PEIICHHUS (PU3NUYSCKON 3a7adyul WU
IJIaHa MCCIEOBAHUS C YYETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBATH IIPeIjiaraéMbie BApUAHTHI PEIICHUM;

e JICTIATh BBIOOP ¥ OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTPOJIb, YMOIMOHAJILHBII HHTEJJIEKT:

e 1aBaTh aJICKBATHYIO OIICHKY CUTYAIlUH U TIpeJiaraTh TUIaH €€ N3MEHEHUS;

¢ OOBSICHATh  NPUYUHBI  JOCTIDKCHUS  (HEAOCTHMIKEHUS)  pe3yibTaToB
NeSTeTLHOCTH, JaBaTh OIIEHKY IPHOOPETEHHOMY OTIBITY;

¢ BHOCHTh KOPPEKTUBBI B JEATEIHLHOCTh (B TOM YHCJIC B XOJ BBITOJTHCHHS
(bu3MYecKoro HMCCIEAOBaHMS WM MPOEKTa) HA OCHOBE HOBBIX
OOCTOSITENBCTB, W3MEHHUBIIMXCS CHUTYyallUid, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKIINX TPYJIHOCTEH;

e OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSIM;

e CTaBUTh c€0s HA MECTO JIPYroro 4ejioBeKa B XOJIe CIopa UM IMCKYCCUM Ha
HAy4YHYIO TEMY, TOHUMATh MOTHUBBI, HAMEPEHUS U JIOTHKY JIPYTOTO;



e IPU3HABATH CBOE MPABO HA OMIMOKY MPH pelieHNH GU3NYECKUX 3a7a4 WU B
YTBEPKIACHUAX Ha HAYYHBIC TEMBI U TAKOE XK€ IIPaBO APYroro.

ITPEAMETHBIE PE3YJ/IBTATDBI

K konIy o0yueHus B 7 KJacce rpeAMETHbIC pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e ICTIOJIb30BATh MOHATHS: (PU3NYECKUE U XUMUYECKUE SIBJICHUS, HaOJI0ICHUE,
HKCIIEPUMEHT, MOJIENb, TUNOTE3a, EAUHUIBI (PU3UUYECKUX BEITUYHH, aTOM,
MOJIEKYJIa, arperatHble COCTOSIHMA BelecTBa (TBEpIOE, JKUIKOE,
razoo0pa3Hoe), MEXaHUUeCKoe JBUXKEHNE (PAaBHOMEPHOE, HEPaBHOMEPHOE,
NPSIMOJIMHEWHOE), TPACKTOpPHs, PAaBHOJICUCTBYIOLIAsA CuUia, Jeopmarius
(ynpyrasi, rmacTu4eckas), HEeBeCOMOCTb, COOOIIAIOITUECS COCYbI;

e paznuyaTh siBaeHUA (AubPy3us, TEMIOBOE IBUKEHHE YACTUIl BEIIECTBA,
paBHOMEPHOE  JIBIDKCHHE, HEpPaBHOMEpPHOE  JBWIXKEHHUE, HWHEpLHUS,
B3aUMOJICMCTBUE TE€JI, PABHOBECHE TBEPJBIX TEI C 3AKPEIUIEHHOM OCBHIO
BpalllcHUsI, Tepefada JaBJiCHUsS TBEPABIMU TelaMH, KUIKOCTIMU U
razamu, atrMocdepHoe JaBlieHHWEe, IUIaBaHUWE TeJl, MpeBpaIIcHUs
MEXaHMYECKON SHEpPruu) MO ONHCAHUI0 UX XapaKTEpHBIX CBOWCTB U Ha
OCHOBE OIIBITOB, JIEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBIICHNUE;

e paCIlO3HABATh  MPOSBJICHHE  W3YYCHHBIX  (DU3MYECKUX  SBICHUA B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SBIICHUS B MPUPOJIE:
MpPUMEPHI IBWKEHHUS C Pa3TUYHBIMH CKOPOCTSIMH B JKUBOW U HEXKHBOU
NpUpoJie, NCUCTBUE CHUJIBI TPEHUST B MPUPOJAEC U TEXHUKE, BIIUSHUE
aTMOc(EepHOro JaBJjCHUS Ha KUBOW OpraHu3M, IJIaBaHHE PbIO, phlUuaru B
TeJie YeJIOBEKa, IIPU STOM MEPEBOUTH MPAKTUUECKYIO 33a/1auy B YUeOHYIO,
BBIICJISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3HUUECKUX SIBJICHUIA;

e ONKCHIBATh M3YYCHHBIC CBOWMCTBA TeNl U (PU3UYECKHUE SIBJICHUS, WCIIOIB3YS
¢dbuznyeckre BEJIMYMUHBI (Macca, 00BEM, IJIOTHOCTh BEIIECTBA, BpEMS,
MyTh, CKOPOCTh, CPEAHSSI CKOPOCTh, CHJIa YIPYTrOCTH, CHJIa TSKECTH, BEC
Tela, Cuja TpeHHUs, JAaBlieHHWe (TBEPAOTO Teia, >KUJIKOCTH, Tas3a),
BBITAIKMBAIOIIAs CHJIa, MEXaHWYeCKas paboTa, MOUTHOCTh, IUIEYO CHIIBI,
MOMEHT CWJIbl, KOI(POUIIMEHT TMOJE3HOTO JCHCTBUS MEXaHH3MOB,
KMHETHYECKas W TOTCHIMAJIbHAS JHEPTUs), MPU ONMUCAHUM TPABUIHHO
TpakTOBaTh  (U3MYECKUH  CMBICT  HUCIOJB3YEMBIX  BEJIMYWH, WX
0003HaueHUs W €IUHUIBI (PU3MUECKUX BEJIUYHH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIOIIUE JIAHHYIO (PU3MUECKYIO0 BEJIUYUHY C JAPYTMMHU BEIMYUMHAMU,
CTPOUTH IpapUKK U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;

e XapaKTEepPU30BaTh CBOWCTBA TeJ, (U3UYECKUE SBJICHUS U MPOIECCHI,
UCIIOJIb3Ysl TIpaBuJjIa CJIOKEHUs cuil (BAOJb OAHOM MpsiMoii), 3akoH ['yka,
3akoH [lackansi, 3akoH Apxumesa, NpaBUJIO paBHOBECHUs pbiuara (0Jo0ka),
«30JI0TO€ TMPaBUJIO» MEXAHMKH, 3aKOH COXPaHEHUS MEXaHHYeCKOU
OPHEPTrUY, TPHU OTOM JaBaTh CJIOBECHYIO (HOPMYJIHUPOBKY 3aKOHA U
3aMUChIBATh €70 MATEMATUYECKOE BHIPAKEHUE;



¢ O0BSCHATH (PU3NYECKUE SBICHUS, IPOILECCHl U CBOWCTBA TEJ, B TOM YHCIIE U
B KOHTEKCTE CHUTyallull [paKkTUKO-OPHUEHTUPOBAHHOTO  XapakTepa:
BBISIBJISITh IPUYMHHO--CJICACTBEHHBIE CBS3H, CTPOUTh 0O0bACHEHUE U3 1-2
JOTMYECKHX IIAaroB C OMOpPOMl Ha 1—2 M3yYeHHBIX CBOWCTBA (PU3UYECKUX
SBJICHUH, PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

e pemIaTh pacuéTHbIC 3a/1auu B 1—2 1elCTBUSA, UCIOJIB3YS 3aKOHBI U (POPMYJIBL,
CBSI3bIBAIOLIME (PU3NYECKUE BEIWYUHBI: HA OCHOBE aHaU3a YCIOBUS
3aJa4d  3alMChIBaTh KPaTKOE YCIOBUE, TMOJCTAaBIATh (pU3MUecKue
BEJIMYMHBI B (OPMYNBI U TPOBOAHUTH PAcCUEThl, HAXOAUTH CIPABOYHBIC
JAaHHbIE, HEOOXOUMBIE JJI1 PEUIEHUs 3a/1ay, OLICHUBATh PEATMCTHYHOCTh
MOJIy4YeHHOU (PU3NYECKON BETUUHHBL;

e pacro3HaBaTh MPOOJEMBI, KOTOPbIE MOXKHO pEUIUTh MpU MOMOLIA
(U3HMYECKUX METOJIOB, B OITUCAHUU UCCIIEIOBAHUS BBIIEISATH ITPOBEPSIEMOE
OpeanoyiokeHne  (TUHoTe3y),  pasnuyaTb U MHTEPIPETHPOBATH
NOJIyYEHHBI pe3ynbTaT, HAaXOJUTh OIIMOKM B XOJA€ OIBITA, JeNaTh
BBIBOJIBI 110 €70 pe3yJIbTaTaM;

* IPOBOJUTH OTIBITHI 10 HAOIIOJECHUIO (PU3NUECKUX SBJICHUHN WIH PU3NUECKUX
CBOMCTB Ted: (OPMYJIUPOBATH MPOBEpsiEMblE MPEANOI0KEHUS, COONPATh
YCTaHOBKY U3 MPEAJIOKEHHOTO 000pYy/I0BaHUs, 3allUChIBaTh X0/ ONBITA U
(GbopMyIIMpOBaTh BHIBOJIBI;

e BBITOJIHSATH IPSIMbIE U3MEPEHUS PACCTOSHUS, BPDEMEHHU, MAcChl TeJa, 00bEMa,
CWJIbl M TEMIIepaTypbl C MCHOJb30BAHMEM aHAJOTOBBIX M LHU(PPOBBIX
npuOOpPOB, 3amUChIBaTh MOKa3aHHUS MPUOOPOB C YYETOM 3aJaHHOU
a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHU;

e IPOBOJIUTh MCCJICIOBAHUE 3aBUCUMOCTU OAHON (PM3MYECKON BEJIUYUHBI OT
JIPYrol € HCMOJb30BAHUEM TMPAMBIX HM3MEPEHUN (3aBUCHUMOCTU IYTH
PAaBHOMEPHO JABWXKYILIErocs Tela OT BPEMEHH JBH)KEHHUS TeJa, CHUJIbI
TPEHUsI CKOJILKEHHUS OT Beca Tela, KayecTBa 00padOTKH MOBEPXHOCTEN Tell
Y HE3aBUCUMOCTH CWJIBI TPEHUS OT IUIOLIAAN CONPUKOCHOBEHHUS TEJl, CUJIbI
YIOPYrOCTH OT YAJUHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
NOTPYKEHHON YacTH TeJla U OT IJIOTHOCTHU KUAKOCTH, €€ HE3aBUCUMOCTHU
OT TUIOTHOCTH Te€Ja, OT INIyOMHBI, HA KOTOPYIO OTPYXKEHO TeJIO, YCIOBUM
IUTaBaHMsSI TeJl, YCIOBHMI paBHOBECHs pbluara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAHUM  YYEOHOTO0 MCCIENOBaHUA, COOMpATh YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUsI, CIeAys NpPeasio)KEHHOMY IUIaHy, (PUKCHpOBAaTh
pe3yibTaThl MOJYYEHHOM 3aBUCUMOCTH (DU3WYECKUX BEJIMYUH B BUJE
MPEJIOKEHHBIX TaOMUIl W TpaduKOB, AeNaTh BBIBOJBI MO Pe3yJibTaTam
UCCIIEJOBaHMSI;

* IPOBOJUTh KOCBEHHBIE M3MEpPEHUsT (U3NYECKUX BEIMYMH (IJIOTHOCTH
BEILECTBA JKUJAKOCTH M TBEPAOIO TE€Ja, CHJIA TPEHUS CKOJIbXEHUS,
JNABJIEHUE  BO3AYyXa, BbITAJKMBAIOLIAs  CHJIA, JICWCTBYIOIIAs  Ha
NOrpyKEHHOE B KHUJAKOCTh TeJO0, KOA()(PHUIMEHT MONe3HOro AeWCTBUA
IPOCTBIX MEXaHWU3MOB), CIEQys MNPEIJIOKEHHOM WHCTPYKLHUHU: TpH



BBITIOJTHEHUH HW3MEPEHUIl coOMpaTh 3KCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIYHCIIATH 3HAUCHHE UCKOMOW BEJIMYUHBI,

e COOMIOAATH MpaBUja TEXHUKU O€30MaCHOCTU MpU paboTe ¢ JabopaTOPHBIM
000pyOBaHUEM;

e YKa3bIBaTh MPUHIMUIIBI JCHCTBUS NPUOOPOB U TEXHUYECKUX YCTPOUCTB:
BEChI, TEPMOMETpP, JIUHAMOMETpP, COOOIIAIOIIHNECS COCYAbl, OapoMerp,
phluar, NOJBUXKHBIN M HETIOJIBUKHBIN OJIOK, HAKJIOHHAS TIOCKOCTb;

e XapaKTEPU30BaTh MPHUHIUIBI  JCHCTBUA UW3YYCHHBIX TPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C OMNOpPOM Ha WX omucaHus (B TOM YHUCIE:
HNOJIINITHUKY, YCTPOWCTBO BOJAOIPOBOAA, TUIAPABIWYECKUN  IIpecc,
MaHOMETp, BEICOTOMEP, IOPIITHEBON HACOC, ApEOMETP), UCTIONB3Ys 3HAHUS
O CBOMCTBaxX (PU3UYECKHUX SABJICHUA M HEOOXOAUMBbIE (PU3UUECKUE 3AKOHBI
¥ 3aKOHOMEPHOCTH;

e IPUBOJUTH IPUMEPHI (HAXOIUTh HH(GOPMAITUIO O IPUMEPAX) MPAKTUIECKOTO
UCIIOJIb30BaHUSl (DU3MYECKUX 3HAHUW B TIOBCEJHEBHOW JKM3HU JJIA
oOecrieueHuss 0€30MACHOCTH TMpu  oOpalieHuu ¢ npudbopamMu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0pPOBbS U COONIOECHUSA
HOPM KOJIOTUYECKOTO TOBEJCHHSI B OKPY’KaIOLLEH Cpee;

¢ OCYIIECTBJIATH OTOOP HMCTOYHHUKOB wuHpopManuu B HWHTepHeTe B
COOTBETCTBHUHM C 3aJaHHBIM IIOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIIUXCS
3HAHMM W TyTEM CpPaBHEHHS PA3IMYHBIX HCTOYHUKOB BBIJCIATH
uHPOpPMAIINIO, KOTOpas SBISIETCS MNPOTHBOPEYMBONW WM MOXKET OBITH
HEJIOCTOBEPHOM;

¢ ICTIOJIB30BAaTh TPW BBITIOJHEHUH Y4YEOHBIX 3aJaHUA HAYYHO--TIOMYJISPHYIO
auTepatypy  (pu3MYecKoro coiepKaHHs, CIPAaBOYHBIE MaTEepHAIIbI,
pecypcsl cetu MHTEepHET, BiageTh npuéMaMu KOHCTIEKTHPOBAHUSI TEKCTa,
npeoOpa3zoBanus UHPOPMAIIUU U3 OAHOU 3HAKOBOM CUCTEMBI B JIPYTYIO;

e CO3/1aBaTh COOCTBEHHbIE KPATKHE MUCBMEHHBbIE M YCTHBIE COOOIIEHHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAIK (HU3UIECKOTO COACPKAHUSA, B TOM
qHclie MyOJUYHO JeNaTh KpaTKhe COOOILIEHHUS O pe3yjbTaTax MPOEKTOB
WM y4eOHBIX WCCIECNOBAHWN, MPU OTOM TPAMOTHO HCIOIB30BAThH
W3YYCHHBIM TIOHATUUHBIM ammaparT Kypca (HU3WKH, COMPOBOXKIATH
BBICTYIUJICHUE TIPE3CHTAIINCH;

elIPH BBHIMIOJTHEHNH YYEOHBIX TPOCKTOB M HWCCIEAOBAHUU paclpeeniaTh
OOSI3aHHOCTH B TPYIIIIE B COOTBETCTBUHU C IOCTABICHHBIMH 3aJadaMH,
CIIETUTh 32 BBHINIOJHEHWEM IUIaHA JACWCTBHIA, aJ€KBaTHO OIEHUBATh
COOCTBEHHBI  BKJIQJ, B  JEATCILHOCTH  TPYIIIBI,  BBICTPAUBATH
KOMMYHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASS MHEHHUE OKPY>KAIOIIHX.

K koHIy 00yueHus B 8 kiacce rnpeaMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

* ICTIOJIb30BATh MOHSATHS: Macca M pa3Mepbl MOJIEKYJ, TEIJIOBOE IBUKECHHE
aTOMOB M MOJIEKYJI, arperaTHbIe COCTOSIHUS BEIIECTBA, KPUCTAIIMUYECKHE U
amop(HBIC TeJa, HACHIICHHBIA W HEHACHIIEHHBIM mMap, BIAXHOCTH



BO3/yXa, TeMIepaTypa, BHYTPEHHSSI SHEPrusi, TEIUIOBOM JBUTATEb,
AJIEMEHTAPHBIN 3JIEKTPUUYECKUIN 3apsifl, HIEKTPUUIECKOE MOJIEe, IPOBOIHUKHI
U JIUDJICKTPUKH, TTIOCTOSHHBIN AJIEKTPUUYECKUI TOK, MATHUTHOE T0JIE;

e pa3MYaTh SBJIICHUS (TEIJIOBOE PACIIMPEHHE W CXaTue, Teruiolepesaya,
TEIUIOBOE PpaBHOBECHE, CMayMBaHWE, KAIWUIAPHBIC SIBIICHUS, UCIIApEHUE,
KOHJICHCAIlUs, TUIaBJICHUE, KpHUCTa/uIM3anus (OTBEpJeBaHHUE), KHUIICHUE,
Temionepeaaya (TETUIONIPOBOTHOCTD, KOHBEKIIHUS, H3JIyYEHUE),
ANIEKTpU3AIUs T, B3aUMOJICUCTBUE 3aPSA0B, NCUCTBUS 3JIECKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICCTBUE MArHUTOB, JCHCTBUE
MarHMTHOTO TOJISl HA MPOBOJHUK C TOKOM, AJIEKTPOMArHUTHAsI UHIYKITUS)
M0 OIKCAHMI0 MX XApPaKTEPHBIX CBOHNCTB W HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOLIUX JaHHOE (PU3UYECKOE SABJICHUE;

epacmo3HaBaTh MPOSIBIICHUE  M3YYCHHBIX  (PU3UYECKUX  SIBICHUH B
OKpY’)KaloIlleM MHpE, B TOM dHClIe (U3UYSCKHE SBICHHS B MPUPOJE:
MIOBEPXHOCTHOE HATSHKCHUE W KANWULIPHBIE SBJICHUS B IPHUPOJE,
KpUCTaJUIbl B mOpupoje, uziaydeHue CoJiHIa, 3aMep3aHue BOJOEMOB,
MOpCKHe Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, MHES, CHETa, dJICKTPHUUCCKHE
SABJICHUS B aTMocdepe, dJIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emun, Jpedd MoIr0COB, pOJIb MarHUTHOTO MOJISA JUJIS KU3HU Ha
3emJie, OJISIPHOE CUSHUE, IPU ITOM MEPEBOAUTH MPAKTUUECKYIO 3a7auy B
y4eOHYI0, BBIACIATh CYIIECTBEHHBIE CBOMCTBA (MpU3HAKK) (HU3UUYECKUX
SIBIICHUI;

e ONKCHIBATh M3YYCHHBIE CBOWMCTBA TeN U (PU3UYECKHUE SIBJICHUS, WCIOIB3YS
¢dbuznyeckre BEIMYMHBI (TeMIlepaTypa, BHYTPEHHSSI YHEPTUSI, KOJTUYECTBO
TEIUIOTHI, yJEJIbHAd TEIUIOEMKOCTh BEIIECTBA, YJEJIbHAsA TEIUIOTa
MJIaBJICHUSI, yJeJIbHAas TeIUIoTa MapooOpa3oBaHMs, yAelibHAas TEIIoTa
CrOpaHusl TOIUIMBA, KOA(DQPHUIIMEHT TMOJE3HOTO JCHCTBUS TEILJIOBOM
MAIlIMHbI, OTHOCUTEJIbHASI BIIAXKHOCTb BO3/YyXa, JJICKTPUUECKUM 3apsj,
CHJla TOKa, DJICKTPUUECKOE HaIpsHKEHHUE, CONPOTHUBIICHHUE IMPOBOIHHUKA,
yAeIbHOE  CONPOTUBIIEHWE  BeEmIecTBa, paboTa W MOIIHOCTh
AJEKTPUYECKOTO TOKa), TMpU ONHUCAHWU TMPABUIBHO  TPAKTOBATh
(bU3MYEeCKUl CMBICT MCTOJBb3YEeMbIX BEITUYHH, 0003HAYEHUS W CIMHUIIBI
GbU3MYeCKUX BEIMYUH, HAXOAUTHh (OPMYJIBI, CBSI3BIBAIONINE JIAHHYIO
(GU3NYECKYIO BEIMYMHY C JAPYTMMH BEJIMYUHAMH, CTPOUTH TpaduKu
M3YUYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEJIUYUH;

e XapaKTEepPU30BaTh CBOWCTBA TeJ, (U3UYECKUE SBJICHUS U MPOIECCHI,
WCIIOJIB3Ys OCHOBHBIE TOJIOKEHUS MOJICKYJISIPHO--KUHETUUYECKON Teopuu
CTPOCHHMS BEIECTBA, MPUHILUI CYNEPHO3UIMUA MOJield (Ha KauyeCTBEHHOM
YpOBHE), 3aKOH COXpaHEHHMS 3apsja, 3akoH Oma JijIs yyacTKa IeIH, 3aKOH
Jxoyns—JleHuia, 3aKOH COXpaHEHWsSI DJHEPruM, TMpPU HSTOM JaBaTh
CJIOBECHYIO (hOPMYJIUPOBKY 3aKOHA W 3alMCHIBATH €T0 MAaTEMAaTHYECKOE
BBIPAKEHUE;



¢ O0BACHATH (DU3UYECKHE TPOIECCHl W CBOMCTBA TEJI, B TOM 4YHCJIC W B
KOHTEKCTE CUTYaIlMi MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIIATH
MIPUYUHHO-CJICJICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHNE U3 1—2 JTOTHYECKHUX
IIaroB ¢ OMopol Ha 1-2 W3y4YeHHBIX CBOMCTBA (PU3HMYECKUX SIBJICHUM,
(bU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

e pEIIIaTh PACUETHBIC 3a7]a4u B 2—3 JEHCTBUS, UCIIOIB3YS 3aKOHBI U (hOPMYIIHI,
CBSI3bIBAIONIME (DU3UYECKHE BEJIMYMHBI: HAa OCHOBE aHaju3a YCIOBHS
3aJ1a4M 3aMUChIBATh KPATKOE YCIIOBUE, BBIABIATh HEJNOCTATOK JAHHBIX JJIS
perieHus 3a7a4r, BHIOMPATh 3aKOHBI U (OPMYIIBI, HEOOXOUMBIE IS €€
pEIICHUs, MPOBOJWTh PACUETHI M CPABHUBATH IMOJYYEHHOE 3HAUYCHUE
(bu3nYECKON BEIMYUHBI C U3BECTHBIMU JTAHHBIMU;

e pacmo3HaBaTh MPOOJEMBI, KOTOpPbIE MOXXHO PEHIUTh MpPU TOMOIIHU
(U3UYECKUX METOJIOB, HCIIOJB3Yysl OMHCAHUE HWCCIEIOBAHUS, BBIICISIThH
MPOBEPSAEMOE  TPEIIOJIOKEHUE, OLECHUBATh IPABWIBHOCTH IOPSIKA
MIPOBEJICHUS UCCIICIOBAHUSA, I€J1aTh BHIBOIBI;

e IIPOBOJIUTH OMBITHI IO HAOIIOACHUIO (DU3NUECKUX SBICHUN WU (PU3MUECKUX
CBOMCTB TeJ (KamWJUISIPHBIC SIBJICHUS, 3aBUCUMOCTD JABJCHUS BO3yXa OT
ero o0bEMa, TeMnepaTrypbl, CKOPOCTH IPOIlecca OCTHIBAHUS M HarpeBaHMS
Py U3JYYCHUH OT I[BETa M3JIydarolieil (IOrJIOoMmaroIieii) MOBEPXHOCTH,
CKOPOCTh HCITAPEHHUSI BOJBI OT TEMIIEPATYpPhl KUJIKOCTH W IUIOIIAIA €€
MMOBEPXHOCTH, JJICKTPHU3ALMSA TEI W B3aUMOACHUCTBUE BJIECKTPUUYECKUX
3apsi0B, B3aWMOJICMCTBME TIOCTOSIHHBIX MArHUTOB, BH3yaju3allus
MarHUTHBIX IT0JICH TTOCTOSIHHBIX MarHUTOB, JEMCTBUS MarHUTHOTO II0JIS Ha
MPOBOAHUK C  TOKOM, CBOWMCTBA  JJIEKTPOMAarHuTa,  CBOMCTBA
ANIEKTPOABUTATENSI TOCTOSHHOTO TOKAa): (OPMYJIUPOBATH MPOBEPSEMbIC
MPENO0JIONKEHUSI, COOUPATh YCTAHOBKY M3 MPEJI0KEHHOTO 000py10BaHus,
OMMCBIBATH XOJI OIbITA U (HOPMYJIMPOBATH BHIBOJIBI,

e BBITOJIHATH MPSIMbIE U3MEPECHUS TEMIIEPATYPbl, OTHOCUTEIIBHOW BJIAXKHOCTHU
BO31yXa, CHWJIbI TOKAa, HANPSOKEHHUS C MCIOJb30BAHUEM aAHAJIOTOBBIX
npuOOpPOB M JATYMKOB (DU3UYECKUX BEIWYWH, CPABHUBATH PE3YJIbTATHI
W3MEPEHUI ¢ y4€TOM 3aJIaHHOM aOCOTIOTHOM MOTPEIIHOCTH;

e IPOBOJINTHh MCCJICIOBAHUE 3aBUCUMOCTH OAHON (PM3MYCCKON BEIUUYHUHBI OT
JIpyrol C  UCIOJIb30BAaHUEM MPSIMBIX H3MEPEHUU  (3aBUCUMOCTH
CONIPOTUBJICHUS MNPOBOAHMKA OT €ro [JIMHBI, IUIOIIAJX MONEPEUYHOIrO
CEUEHHMS U yJICIBHOIO COMPOTUBIICHUS BEILIECTBA MTPOBOIHUKA, CUJIbI TOKA,
WIYyIIEr0o 4Yepe3 MNPOBOAHUK, OT HaNpsHKEHUs] Ha  MPOBOJHUKE,
HCCIICIOBAHUE TMOCJIEAOBATEIBHOTO W  MAPAJUICIBHOTO COEAUHEHUU
MPOBOJHUKOB): IUIAHUPOBATh MCCJEAOBaHUE, COOMpATh YCTAaHOBKY U
BBITIOJTHATh W3MEPEHUs, CIeAys MNPeIIoKeHHOMY IUIaHy, (PUKCHPOBATh
pe3yNbTaThl TIOJYYCHHOW 3aBHCHMOCTH B BHUAE TaOIUI] W TpaduKos,
JIeJIaTh BBIBOJIBI 110 PE3YJIbTaTaM UCCIICIOBAHUSA,

e IPOBOJNTH KOCBEHHBIC W3MEpPEHUS (DU3UYECKUX BeNMMUMH (yIeIbHAs
TEMJIOEMKOCTh  BEIIECTBA, COMPOTUBIEHUWE TMPOBOJHHKA, padboTra U



MOIIIHOCTh 3JIEKTPUYECKOI'O TOKA): IUIAaHUPOBATh M3MEPEHUs, COOUpPATh
HKCIEPUMEHTAIbHYIO YCTAHOBKY, CIENysl MPEAJIOKEHHON MHCTPYKIUH, U
BBIUMCIISATh 3HAUEHNUE BEJIUMYMHBI,

e COOJIIOJIATh IIpaBWJIa TEXHUKU O€30IaCHOCTH IpH paboTe ¢ J1abopaTOPHBIM
000py10BaHUEM;

e XapaKTEpU30BaTh INPUHLUMBI  JEHCTBUS  WU3YYEHHBIX HpUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOPOM Ha HX ONHUCaHUA (B TOM YHUCIE:
CUCTEMa OTOIUIEHHSI JOMOB, TUTPOMETp, MapoBas TypOHHA, aMIIEpMETD,
BOJITMETP, CUETYMK JIIEKTPHUUECKOW 3HEPTUH, 3JIEKTPOOCBETUTEIBHBIE
pUOOPBI, HArPEBATENIBHBIE AIEKTPOIPUOOPHI (IPUMEPHI), JIEKTPUUECKHE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JJIEKTPOABUTATENb IIOCTOSSHHOTO TOKA),
UCITIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3WYECKHMX SIBJICHUI M HEOOXOJMMBbIE
(bu3nYecKre 3aKOHOMEPHOCTH;

e pacro3HaBaThb NPOCTbIE TEXHUYECKHE YCTPOWCTBA M HW3MEPUTEIbHBIC
npuOopbl MO CXEMaM M CXEMAaTUYHbIM pHUCYHKaM  (KMJIKOCTHBIN
TEPMOMETP, TEPMOC, NCUXPOMETP, TMIPOMETP, JBUraTeib BHYTPEHHETO
CTOpaHHUs, AJEKTPOCKOI, PEOCTaTr), COCTABJIATh CXEMbI JJIEKTPUUYECKUX
Heneil ¢ mociaea0BaTeNbHbIM U MapajlIeIbHBIM COCUHEHUEM 3JIEMEHTOB,
pasnuyas ycioBHbIe 0003HAYEHUSI 3JIEMEHTOB AJIEKTPUUECKHUX LETIEH;

e IPUBOJUTH TPUMEPHI (HAXOIUTH HH(HOPMAITUIO O IPUMEPAX) MPAKTHIECKOTO
UCIIOJIb30BaHUsI (DU3MYECKUX 3HAHUUA B TOBCEIHEBHOW KU3HMU IS
oOecrieyeHuss 0€30MacHOCTH TMpu  oOpamieHud ¢ [OpudopamMu U
TEXHUYECKUMU YCTPOWCTBAMM, COXPAHEHMS 30pOBbSI M COOMIOACHUS
HOPM 3KOJIOTUYECKOTO MOBEAEHUS B OKPY>KAIOILIEH Cpee;

¢ OCYIIECTBIIATh MOUCK HWHGpOpMAMU  (PU3UYECKOTO  COJAEpXKAHHUS B
WHTepHeTe, Ha OCHOBE HMEIOUIMXCS 3HAHUH M MNYyTEM CpPaBHEHUS
JIOTIOJIHUTEIBHBIX ~ MCTOYHUKOB  BBIACNATH MHGPOpPMAIUIO, KOTOpas
SBJISIETCS IPOTUBOPEUYUBON MIIM MOKET OBITh HEIOCTOBEPHOM;

¢ ICTIOJIB30BATh MPHU BBINOJHEHUH YYEOHBIX 3aJaHUM HAYYHO--TIOMYJISPHYIO
JAUTepaTypy  (pU3MUECKOro CcoAepXkKaHHs, CIPABOYHBIE MaTEpHUAabI,
pecypcbl ceti VIHTepHeT, BiaAeTh NpuéMaMi KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMAITUU U3 OAHON 3HAKOBOM CUCTEMBI B IPYTYIO;

e CO3/1aBaTh COOCTBEHHbIE NUCHMEHHBIE U KpaTKUE YCTHBIE COOOIICHHUS,
o006mass uHOOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COllep)KaHWsi, B TOM 4YHUCJIE MYOJIMYHO NPEACTABIATh PE3YIbTaThl
MPOEKTHOM WJIM HMCCIEIOBATENbCKON NIEATEIbHOCTH, MPU 3TOM T'PAMOTHO
UCIIOJIb30BaTh M3YYEHHBIM TOHATHIHBIA anmapat Kypca (Qusukw,
COIIPOBOXAATh BBICTYIUICHUE MTPE3CHTALIUEH;

elIpM BBINOJHEHUM YYEOHBIX NPOEKTOB U MCCIEAOBAHUN (U3HUYECKUX
IPOLIECCOB paclpeieisaTh OOS3aHHOCTH B TPYMIE B COOTBETCTBUHU C
MOCTaBJICHHBIMU 33J]a4aMHM, CJIECIUTh 32 BBIMOJIHEHUEM IUTaHA ACHCTBUMA U
KOPpPEKTUPOBAaTh €ro, aJeKBaTHO OIICHWBAThb COOCTBEHHBIM BKJIAI B



JEATEIIbHOCTh TPYMIIbI, BEICTPAUBATh KOMMYHHUKATUBHOE B3aUMOJICHCTBHUE,
MPOSIBJISISI TOTOBHOCTH pa3peniaTh KOHMIUKTHI.
K koHIy 00yueHus B 9 kJacce rnpeaMeTHbIC pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

¢ ICIIOJIB30BATh ~ IOHATHS: CHUCTEMa OTCu€Ta, MaTepuajbHas  TOYKa,
TPaeKTOpHs, OTHOCUTEILHOCTh MEXAaHUYECKOTO ABWKEHUS, Hedopmalius
(ympyrasi, njaacTU4ecKas), TpPEHHE, LEHTPOCTPEMHUTEIbHOE YCKOPEHHE,
HEBECOMOCTh U TEPErpy3Ku, LIEHTP THKECTH, aOCOIIOTHO TBEPIOE TEINO,
IIEHTP TSDKECTH TBEPJOTO Teiia, paBHOBECHE, MEXAaHNMYECKUE KOJICOaHUs U
BOJHBI, 3BYK, WH(Pa3BYK M YIbTPA3BYK, AJICKTPOMATHUTHBIC BOJIHEI,
IIKaJia AJIEKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh U JaJbHO30PKOCTb,
CIEKTPbl UCITYCKaHUs U MOIJIOLIECHUS, alibda-, OeTa- U raMma-u3Iy4eHus,
W30TOIIbI, SiFIEPHAsi SHEPTETHKA;

e pa3nuyaTh SBJICHUA (PAaBHOMEPHOE M HEPABHOMEPHOE IMPAMOJMHENHOE
JBIDKEHUE, PaBHOYCKOPEHHOE TMPSMOJIMHEMHOE JBIKEHUE, CBOOOJIHOE
MaJICHUE TEJI, PABHOMEPHOE JABUKEHUE MO OKPYKHOCTH, B3aUMOJICUCTBUE
TE€J, PEaKTUBHOE JIBIKEHUE, KOJIeOaTeIbHOE ABMKEHHE (3aTyXaroliue u
BBIHYKJICHHBIE KOJIEOaHUsI), PE30HAHC, BOJHOBOE JBHKEHHE, OTpPaKCHHE
3ByKa, NPSIMOJIMHEHHOE paclpOCTPAaHEHUE, OTPAKEHHE U MPEIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAXKEHUE CBETA, Pa3IoKeHUE OEJIoro CBeTa B
CIIEKTp U CJOXXEHUE CHEKTPAJIbHBIX I[BETOB, JIUCIEPCUSI CBETa,
€CTEeCTBEHHAsl PaJUOaKTUBHOCTb, BOSHUKHOBEHUE JMHEWUYATOTO CIEKTpa
U3JIyYEHUS ) TI0 ONMMCAHUIO0 UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JIEMOHCTPUPYIOLIUX AaHHOE (PU3NUYECKOE SIBJICHUE;

epacro3HaBaTh MPOSIBJICHUE  U3YUYCHHBIX  (UBUYECKUX  SIBJICHWH B
OKpY’)KarolieM Mupe (B TOM uuclie (PU3nuecKkue SBJICHUS B MPUPOJE:
MPUJIUBBI U OTJIUBBI, IBUXKEHUE TUIaHET COJIHEUHOW CUCTEMBI, PEAKTUBHOE
JIBH)KCHUE JKUBBIX OPraHU3MOB, BOCIPUSTHE 3BYKOB JKUBOTHBIMH,
3eMJIETPSICEHUE, CEUCMUYECKHE BOJIHBL, IIyHaMH, 3XO0, I[BE€Ta Tell,
ONTUYECKHE SIBJICHUS B MPHUPOJE, OMOJOTHYECKOE NEWCTBHE BHUIMMOTO,
yIbTPA(HOIETOBOTO W PEHTTEHOBCKOTO W3IIyYCHHM, €CTECTBEHHBIN
pPaNOAaKTUBHBIN (OH, KOCMHUYECKHE Jy4Yd, PAJIUOAKTHBHOE H3ITyYCHUE
NPUPOJIHBIX MHUHEPAJIOB, JIEMCTBUE PAAUOAKTUBHBIX W3JIYYECHUU Ha
OpraHu3M 4YeJIOBEKa), MPH ATOM NEPEBOAUTH MPAKTHUYECKYIO 3ajady B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKH) (HU3UYECKHUX
SIBIICHU;

e ONKCHIBATh M3YyYCHHBIE CBOWCTBA TeNl U (PU3UYECKHUE SIBJICHUS, WCIIOIB3YS
dbu3nyeckue BeIUYUHBI (CpelHSAsI M MIHOBEHHAas CKOPOCTb Tejla Mpu
HEPAaBHOMEPHOM JBHKEHUH, YCKOPEHHE, IMEPEMEIICHHE, IyTh, YIJIOBas
CKOpPOCTh, CWJIa TPEHHS, CUJIa YIPYrOCTHU, CHIa TSXKECTH, YCKOPEHHUE
CBOOOJTHOTO TAJEHUs, BEC Tela, HMIYJIbC Telld, WMITYJIbC CHIIBI,
MexaHu4eckas paboTa W MOIIHOCTh, TOTCHIMAIbHAS DSHEPTUs Tena,
MOAHSATOrO HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHLIHUAIIbHAS SHEPIUsl CXKATOU



NPYXKWHBI, KHUHETHYECKAas DHEPTHs, TOJHAs MEXaHWYecKas »JSHEpTwHs,
NEepHOJl U YacToTa KoJieOaHUM, AJIMHA BOJHBI, TPOMKOCTh 3ByKa U BBICOTA
TOHA, CKOPOCTb CBETA, MOKAa3aTeslb MPEJIOMJICHUS CPEbl), IPU OMUCAaHUU
NPaBUJIBHO TPAKTOBaTh (U3MUECKUI CMBICT HCIOIb3YEMbIX BEIUYHH,
0003HAaYEHUsI U EIUHULIBI (PU3MYECKUX BEJIUYHMH, HAXOJIUTh (OPMYJIbI,
CBSI3BIBAIOLIUE JAHHYIO (PU3UYECKYIO BEIMYMHY C JAPYTUMH BEJIMYMHAMM,
CTPOUTH TpapvKu U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUYHH;

e XapaKTEPU30BaTh CBOWCTBA TeJ, (U3WYECKUE SBICHUS W IPOIECCHI,
UCIIOJIB3YysI 3aKOH COXPAHEHHWS DHEPTHH, 3aKOH BCEMHUPHOTO TATOTCHWSI,
OPUHITUI  CYMEPIIO3UIIMA CHJI, TPHUHIUI OTHOCUTEIbHOCTH [ amwmes,
3aK0HBI HBIOTOHA, 3aKOH COXpaHEHUS HWMITYJbCA, 3aKOHBI OTPAKCHUS M
MPETOMJICHUS] CBETA, 3aKOHBI COXPAHEHHSI 3apsSA0BOTO U MacCOBOTO YHCE
NP SIICPHBIX PEAKIUAX, MPU ATOM J1aBaTh CJIOBECHYIO (OPMYITHPOBKY
3aKOHA ¥ 3aMUCHIBATh €r0 MAaTEMAaTUYECKOE BhIPAKECHUE;

¢ O0BSCHATH (PU3MYECKHE TMPOIIECCHl W CBOMCTBAa TEJI, B TOM 4YHUCJIE U B
KOHTEKCTE CUTyallui MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIISTH
MPUYUHHO--CJIC/ICTBEHHBIE ~ CBSI3U, CTPOUTh OOBACHEHHE u3 2-3
JIOTUYECKUX II1aroB ¢ OMOpPOMl Ha 2—3 M3YyYEHHBIX CBOMCTBA (PUBUUYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

e pemaTh pacy€THHIC 334K (OMUPAIOIIUECS HA CUCTEMY M3 2—3 ypaBHEHHI),
UCITIOJIB3YsI 3aKOHBI U (POPMYIIBI, CBS3BIBAIOININE (HDU3UUICCKUE BEITUUMHBI:
Ha OCHOBE aHalW3a YCIOBHS 3aJaud 3allMChIBaTh KpPAaTKOE YCJIOBHE,
BBISIBIIATH HEIOCTAIONINE WM W30BITOYHBIC JaHHBIC, BRIOUPATh 3aKOHBI H
bopMyIIEI, HEOOXOIUMBIC IS PEIICHUS, TTPOBOIUTH PACUETHI M OIICHUBATH
PEATUCTUIHOCTD MOJIYICHHOTO 3HAYCHUS (PU3MUECKON BEIIMUNHBI,

e PaCIlO3HaBaTh MPOOJEMBI, KOTOPBIE MOXKHO pEIIUTh TMPU  TTOMOIITH
(bU3MYEeCKUX METOJOB, HCIOJb3Ysl OIMHCAHWE HCCICIOBAaHUS, BBIICISATH
MPOBEPSIEMOE TPEANOJIOKEHNEe, OIIEHUBATh MPABWIBHOCTh TOPSAJIKA
MPOBENCHUSI  UCCJICNOBAaHUS, JIeJIaTh  BBIBOJbI, HHTEPIPETUPOBATH
pEe3yNbTaThl HAOIOJACHUI U OIBITOB,

e IPOBOJIUTH OTIBITHI TIO HAOJIOICHUIO (DU3UUECKUX SBICHUN WU (QU3UIECKUX
CBOMCTB Ten (M3ydeHHE BTOPOro 3akoHa HbIOTOHA, 3aKOHA COXpaHEHUs
OHEPTUH, 3aBHCUMOCTh TEpPHO/a KOJeOaHUN MNPYKUHHOTO MasiTHUKA OT
MacChl Tpy3a M KECTKOCTU TMPYKUHBI U HE3aBUCHUMOCTH OT aMILIUTY/IbI
ManbIX  KoyieOaHWH,  TPSAMOJMHEHHOE  pPAcIpOCTpaHEHHWE  CBETA,
pasnokeHue OeNoro cBera B CIEKTP, U3yYEHHE CBONCTB M300pa)KEHUS B
TUIOCKOM 3€pKalie W CBOWCTB HW300pa)KeHHsI MpeaMeTa B coOMparomiei
JMH3€, HAOJIOJEHUE CIUIOIMIHBIX M JIMHEHMYaThIX CHEKTPOB HU3IyUEHHS):
CaMOCTOATENIbHO cOOMpaTh YCTAHOBKY M3 HM30bITOUHOro Habopa
o0OpyZOBaHUs, ONWUCHIBATH XOJI OMBITAa W  €r0  Pe3yJbTaThl,
(bOopMyIHpPOBATh BHIBOIHI,

e MPOBOJNTH MPU HEOOXOAMMOCTH CEPHUIO0 TMPSMBIX H3MEPEHUH, OIpememsis
CpelHee 3HAaYeHHE U3MepSIeMOl BeMMYUHBI ((OKYCHOE pPACCTOSHUE



cobuparomeil JUH3bI), OOOCHOBBIBATH BBIOOp crmoco0a H3MepeHus
(M3MepUTEILHOTO PHOOpa);

¢ [IPOBOJIUTH  HCCJEIOBAaHUE 3aBUCHUMOCTEH  (U3MYECKMX BEJIWYHH C
UCTIOJIb30BAHUEM TPSMBIX HM3MEPEHUU (3aBUCHMOCTb IyTH OT BPEMEHHU
Opyd PaBHOYCKOPEHHOM JBIDKCHHM O€3 HadyalbHOW CKOPOCTH, Mepuoja
KOJICOAHUH MaTeMaTUYeCKOro MasTHUKA OT JUIMHBI HHUTH, 3aBHCHUMOCTH
yIila OTpaXEHHUsl CBETa OT yrja MajJeHUs U Yrila MpeIoMIICHUS OT yria
NaJieHus): IUIAHUPOBATh HCCJIENIOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3yJNbTaThl MOJYYEHHOW 3aBUCHMOCTH
¢u3nyecKux BEIMYMH B BUAE TaOMUI U rpaduKOB, JejaTh BBIBOJBI IO
pe3ynbTaTaM HCCIeI0BaHNUS;

 IPOBOJIUTH KOCBEHHBIE W3MEpPEHUS (PU3UYECKHX BEIMYUH (CpemHss
CKOpPOCTh M YCKOpPEHHE Tela TpHU pPaBHOYCKOPEHHOM JIBHKCHHH,
YCKOpEHHE CBOOOIHOrO MaJeHus, KECTKOCTh MPYKUHBI, KOIPPUIUEHT
TPEHUsI CKOJBXEHMs, MEXaHHueckas paboTa M MOUIHOCTb, 4YacTOTa U
nepuos KojeOaHuM MAaTeMaTUYeCKOro U MPYKUHHOTO MAasTHUKOB,
ONTUYecKass Cujia CcoOMparollell JIMH3bI, paJAHOaKTUBHBIN  (OH):
IUIAHUPOBAaTh HM3MEPEHHUs, COOUpaTh IKCHEPUMEHTAIbHYIO YCTAaHOBKY HU
BBITIOJIHATh U3MEPEHUs, CIeays MPEAIOKEHHON MHCTPYKINHU, BBIUYUCIIATH
3HAYCHUE BEJIMYMHBI ¥ AaHAJM3UPOBATH MOyYSHHBIE PE3YJIbTaThl C YUYETOM
3aJJaHHOW TTOTPEIIHOCTH U3MEPEHUIA;

e COOMIOAATH MpaBUja TEXHUKUA OE30MACHOCTU MpU paboTe ¢ J1abopaTOpHBIM
000py10BaHUEM;

epa3NMYaTh OCHOBHBIC TMPHU3HAKH M3YUYEHHBIX (PU3UYECKUX MOJICIICH:
MaTepuajgbHas TOuYKa, abCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHUK
CBETa, JydY, TOHKAas IJIMH3a, IUTAHETApHAas MOJENTb aTroMa, HYKJIOHHas
MOJI€JIb ATOMHOTO SJIpa;

e XapaKTepU30BaTh TNPUHIMIBI  JCHCTBUS  HW3YYEHHBIX TPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM Ha HX OmHucaHusi (B TOM YHUCIE:
CHHUIOMETP, NATYUKH TOJIOKEHUS, PACCTOSHUS M YCKOPEHHMsI, paKera,
9XOJIOT, OYKH, MepHucKor, ¢oToannapar, ONTHYECKHE CBETOBO/IBI,
CHEKTPOCKON, JO3UMETp, Kamepa BuibcoHa), HCIONB3ys 3HAHUA O
CBOMCTBaX (PU3NYECKUX SBICHUH MW HEOOXoauMble (u3myeckue
3aKOHOMEPHOCTH,

* ICTIOJIB30BAaTh CXEMbl U CXEMATHYHBIC PUCYHKH W3YYCHHBIX TEXHUUYECKUX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTUYECKUX TMPOIIECCOB
IpU PEIICHUH Y4eOHO--TPAKTUYECKUX 3a/1ad, ONTHYECKHE CXEMBI IJIA
HOCTPOCHMS N300pakeHUH B IUIOCKOM 3€pKajie U coOuparolei JInH3e;

o IPUBOAMUTDH IPUMEPHI (HAXOAUTh UHPOPMALIHIO O IPUMEpax) MPaKTUIECKOTO
UCIONb30BaHUsl (U3NYECKUX 3HAHMA B TIOBCEIHEBHOM JKU3HU IS
oOecnieueHnss 0e30mMacHOCTH mpu  oOpallleHuu ¢ nOpubopamu U
TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHHUS 3/I0POBbS U COOIIOACHUA
HOPM 3KOJIOTUYECKOTO TMOBEJCHHSI B OKPY>KaIOIEeH cpee;



¢ OCYIIECTBIISATh MOUCK HMHpOpMAMU  (QU3NYECKOTO  COACPKAHUA B
HHTepHeTe, caMoCTOATENBHO (HOPMYIIUPYsI TOMCKOBBIN 3alIpoc, HAXOAUTh
IYTU ONpPEIENIEHUsI JOCTOBEPHOCTH MOJIYYEHHON MH(POpPMAIMM Ha OCHOBE
MMEIOIINXCS 3HAHUM U TOTIOJHUTEIbHBIX UCTOYHUKOB;

* ICIIOJIB30BAaTh NPU BBINOJHEHUN YYEOHBIX 3aJaHU HAy4YHO--TIOMYJIIPHYIO
JAUTEepaTypy (PU3MYECKOro CcoAepXaHHs, CIPAaBOYHbIE MaTE€pHaJIbI,
pecypcebl cetu MIHTepHeT, BiIaeTh NPpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeobpazoBanus HHGOPMAILIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;

e CO3/1aBaTh COOCTBEHHBIE NUCHBMEHHBIE U YCTHBIE COOOILEHHS Ha OCHOBE
uHGOpMAIlMM U3 HECKOJBKUX HCTOYHUKOB (DHU3HUECKOTO COACpIKAHMS,
yOJIMYHO MPECTABIATh PE3YIbTaThl MPOEKTHON WITM UCCIEA0BATEIbCKOM
NEATEIBHOCTH, IIPM  3TOM T'PAaMOTHO  HCHOJIB30BAaThb  W3YYEHHBIN
NOHATUUHBIM anmapaT W3y4aeMoro paszjena (U3MKH U CONPOBOXKAATH
BBICTYIUICHHE TIpe3eHTalel ¢ y4éToM O0COOEHHOCTEH ayIuTOpUu
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoJsm4yecTBO 4acoB JJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3/e/ioB U TeM K I (uudpossbie)
n/n NMPOrpamMMbl Bcero O;Tpo‘m’m’le pﬁaRanecmle o0pa3oBaTe/ibHbIE
padoThI padoThbl pecypesI
Pazges 1. ®u3uka v €€ poJib B MO3HAHUU OKPYKAKIIEr0 MUPa
bubmuorexa [JOK
11 Pu3HKa - HayKka 0 MPHPOJE 2 https://m.eds00.ru/7f416194
bu6mmoreka [IOK
12 PuU3HICCKHC BENMIMHEI 2 1 https://m.edso00.ru/7f416194
. bu6mmoreka [IOK
1.3 EcrecTBeHHOHAay4HBIH METO/ MO3HAHUS 2 1 https://m.edsoo.ru/7f416194
Htoro no pazneny 6
Pa3znea 2. [lepBoHayasibHbIE CBEJIEeHUS 0 CTPOEHUH BellleCTBA
bu6mmoreka [JOK
2.1 CTpoeHue peilecTsa ! https://m.eds00.ru/7416194
29 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHII 5 1 bubnmnoreka [JOK
' BelecTBa https://m.edso00.ru/7f416194
bu6mmoreka [JOK
2.3 ArperaTHble COCTOSIHUS BEIIeCTBA 2 https://m.edsoo.ru/7f416194
Hroro no pazgeny 5
Pa3znen 3. /IBu:keHue U B3aUMO/IeiicTBHE TeJl
bu6mmorexa [IOK
31 Mexanmrieckoe ABIkeHHe 3 https://m.edsoo0.ru/7f416194
bubmuorexa [JOK
3.2 HMuepus, macca, nioTHOCTS 4 1 https://m.edso00.ru/7f416194
bu6mmoreka [IOK
3.3 Crna. Bret cun 14 1 2 https://m.edso0.ru/7f416194



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

Hroro no pazgeny 21
Pa3nes 4. /laByieHue TBEPABIX TeJl, :KMAKOCTEH H Ira30B
41 [asnenue. llepenava naBneHust TBEpAbIMU 3 bubnnoreka [HOK
' TeJaMU, JKUJIKOCTSIMHI U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2 Jlasnenue xukocTn S https://m.edsoo0.ru/7f416194
bubmuorexa [JOK
4.3 ATmocepHoe napneHue 6 https://m.edso0.ru/7f416194
44 JleficTBrE KUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubnuorexa [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazgeny 21
Pa3nes 5. PaGora 1 MOIIHOCTD. JHeprus
bu6mmoreka [IOK
51 Pabota u momHoCTS 3 1 https://m.edso0.ru/7f416194
bubmuorexa [JOK
52 Hpocteie mexarusMb! > ! https://m.eds00.ru/7f416194
bu6nmoreka [JOK
53 Mexaieckas sHeprus 4 ! https://m.eds00.ru/7416194
Hroro no pazgeny 12
PesepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12



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

8 KVIACC

KosunvecTBo 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ NporpaMMEI Beero KO;ITpOJIbeIe l'[p6aKanec1me 06PA30BATETBLHBIE
padoTsI padoThI pecypesI
Pa3gen 1. TensioBbIe sIBJICHUS
1.1 CrtpoeHnue u CBOICTBA BEIECTBA 7 bubmiorexa HOK
' https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Ternoseie nponeccer 21 1 S https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3nen 2. DiekTpuyeckue U MATHUTHBIE SIBJI€HUS
21 DJIeKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 7 1 bubnuorexa [JOK
' U UX B3aUMOJICHCTBUE https://m.edsoo.ru/7f4181ce
. N bu6mmoreka [IOK
2.2 IToCTOSIHHBIN TEKTPUUCCKUNA TOK 20 1 7 https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.3 MaruuThbie AB1CHHA 6 1 15 https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.4 DJICKTPOMATHHTHAS HHAYKILHA 4 https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 14.5



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

9 KVIACC

KosunvecTBo 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m NporpaMMEI Beero KO;ITpOJIbeIe l'[pﬁaKanecmle 06PA30BATETBLHBIE
padoTsI padoThI pecypesI
Pa3zgen 1. Mexann4deckue siBJICHUSA
11 MexaHndeckoe IBIKEHNE U CIIOCOOBI €T0 10 1 bubmuorexa [JOK
' OMHUCaHus https://m.edsoo.ru/7f41a4a6
. bu6mmoreka [IOK
12 Bsaumonericraue e 20 1 3 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
13 3axomp1 coxpanenus 10 3 https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Pa3nen 2. Mexanuyeckne KoJie0aHUs U BOJHBI
bu6mmoreka [IOK
2.1 Mexameckue Konebanms ! 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHu4eckre BOJTHBI. 3BYK 8 1 3 https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Pa3nes 3. DjieKTpOMarHuTHoOE MoJie U 3JIeKTPOMATHUTHBIE BOJIHBI
31 DJIEKTPOMAarHUTHOE MOJE U 6 2 bubnunoreka [JOK
' ANEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 6
Pa3nen 4. CBeToBbI€ SIBJICHUSA
bubmuorexa [JOK
4.1 3aKOHBI PaCIPOCTPAHEHHUS CBETA 6 2 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.2 JIMH3BI ¥ ONTHYECKHE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
4.3 PaznioxxkeHne 6eroro cBeTa B CIEKTP 3 2 bubmmoreka [JOK



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

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

Wroro no pazueny 15
Pa3gen 5. KBanToBbI€e IBJIeHUSA
bubmuoreka [JOK
5.1 Hcnyckanue u MorJionieHue CBeTa aTOMOM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
52 Crpoenue atomnoro spa 6 1 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
5.3 SnepHble peakuu 7 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pasznen 6 IToBTOpHTEILHO-000011IAI01IIHIT MOTYJ/Ib
6.1 [ToBTOpenue u 0000IIEHUE CONEPIKAHUS 9 2 bubnuoreka [IOK
' Kypca ¢hu3uku 3a 7-9 knace https://m.edsoo.ru/7f41a4a6
Htoro no paznemny 9
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 27



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

HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka
n/n Mayp Bcero KO;Tpom’m’le Hpgucnmeclme u3ydyeHusi oOpasoBaTesibHbIE
padoTbI padoThbI pecypesl
1 ®du3nka — HayKa O PUPOJIE. 1 04.09.2023
SIBneHns npupo bl
2 ®dusnuecKkue SIBICHUS 1 06.09.2023
3 Du3nYECKUE BEIIMYMHbBI U UX 1 11.09.2023
HU3MEPEHUE
Vpok-uccnenosanue "M3mepenue 13.09.2023
4 TEeMIIepaTypbl IPHU TOMOIIH 1 1
JKUJKOCTHOTO TEPMOMETpA U AaTUYUKa
TeMneparypol"
MeTo1bl HayYHOTO MTO3HAHUS. 18.09.2023
. bu6mmoreka [IOK
> S;I:ng}ls g)g;g;g;mx ABIICHII € ! https://m.edsoo.ru/ff09f72a
JlabopaTtopHas pabota Nel 20.09.2023
6 "Onpenenenue NoKa3aHun 1 1
HU3MEPUTENIBHOTO Ipudopa"
Crpoenue BemectBa. ONbITHI, 25.09.2023
7 JTOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE 1 BH6J.IHOTeKa HOK
- https://m.edsoo.ru/ff09fe0a
JIBM>KEHHE YaCTHII BEIIECTRA. 27.09.2023
8 Juddysus B razax, »KUIKOCTIX U 1 BH6J_IHOTeKa LOK
TBEIBIX Telax https://m.edsoo.ru/ff0a013e
9 JlaGopatopHast pabota Ne2 1 1 02.10.2023
"Onpeznenenne pa3MepoB MabIX Temn"
10 ArperaTHbie COCTOSIHHSI BEIIECTBA 1 04.10.2023



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e

Oco0OeHHOCTH arperaTHbIX COCTOSHUI 09.10.2023
11 Bo/ibI. O000IIEHHE 110 pa3ieny bubnmoreka [JOK
«lIepBoHauanbHbIE CBEAEHUS O https://m.edsoo.ru/ff0a0378
CTPOCHHH BEIIIECTBAY
MexaHu4uecKoe NBIKECHHUE. 11.10.2023
12 PasaomepHoe I/III[{G aBHOMEPHOE bubmiorexa LHOK
P p p https://m.edsoo.ru/ff0a05c6
NBIDKEHHUE
13 CKOpOCTS. EIMHHIE! CKOPOCTH 16.10.2023 bu6mmoreka [IOK
P ) P https://m.edsoo.ru/ff0a079c
14 Pacuer nmytu 1 BpeMeHU IBUKEHUS 18.10.2023 bubimorexa [IOK
T p o https://m.edsoo.ru/ff0a0ae4
15 Nuepuusi. Macca — Mepa HHEPTHOCTH 23.10.2023 bubnuorexa [JOK
Tel https://m.edsoo.ru/ff0a0c10
16 JlaGopaTtopHnast pabota No3 25.10.2023 bubnnoreka [JOK
"U3mepenne macchl Tena' https://m.edsoo.ru/ff0a0fee
17 IInotHOCTH BemecTBa. PacueT Macchl 08.11.2023
1 0o0BbeMa Tella I10 €ro IJIOTHOCTH
Jlaboparopuas padoraNed 13.11.2023
18 «Om I::,Z[GJII;HI/ICFI)'IHOTHOCTI/I TBEPIIOTO Bubimorexa [IOK
P p https://m.edsoo.ru/ff0al23c
TeJIa»
Cuna xak XxapakTepuCTHKa 15.11.2023
19 B3anMoaercTBuA Teil. Cuita
ynpyrocty. 3akoH ['yka
JlaGopatopHas pabota Ne5«3yuenue 20.11.2023
20 3aBUCHUMOCTH PACTSIKCHUS
(tedopmarivn) NpyKUHBI OT
MPUJIOKEHHON CHIIBI»
21 SIBnenue tarorennsa. Cuia THKECTH 22.11.2023
CBsI3b MEXIY CHJION TSKECTH U 27.11.2023
MEHALY bubmuorexa [JOK
22 Maccoi Tena. Bec tena. Pemenne

3agad oo teMme "Cuna tsoxectr"

https://m.edsoo.ru/ff0al778



https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778

JlabopaTtopHas pabota Ne6 29.11.2023
23 "I'pa P EBaHIfe MPY>KUHBI U Eubmaorexa ITOK
PaiyHp Py . https://m.edso0.ru/ff0a1502
U3MEPEHHE CUJI JUHAMOMETPOM

24 Cuna TspKecTH Ha IpYruX IUIaHeTax. 04.12.2023 bubnnoreka [HOK

Du3nyYecKue XapaKTepUCTUKH TUIAHET https://m.edsoo.ru/ff0al8cc
06.12.2023 bu6mmoreka [IOK

25 Bec tena. Hesecomocts https://m.edsoo.ru/ff0a1778
CrnoXeHHE ABYX CUJI, HAIIPaBIICHHBIX 11.12.2023

26 10 OJTHOM nﬂﬂmﬁ P buGmorexa LIOK

JIHOH TP ) https://m.edsoo.ru/ff0ala70
PaBHO€liCTBYIOIIASA CHIT

27 Pemenue 3agad mo reme 13.12.2023
"PaBHonelicTByrOmas cui”

28 Cuiia Tpenus u e€ Buapl. TpeHue B 18.12.2023 bubnuorexa [JOK
IIPUPOJE U TEXHHUKE https://m.edsoo.ru/ff0alb9c
JlabopaTtopHnas pabora Ne7«3yuenue 20.12.2023
3aBUCHUMOCTH CHJIBI TPEHUS

29 CKOJIbXKCHUS OT CI/IJII)Ip aBJICHUSA U Eubmorexa IIOK

a https://m.edsoo.ru/ff0alcc8
XapakTepa COMPHUKACAIOIINXCS
TOBEPXHOCTEN»

30 Pemenue 3anau Ha onpeneneHue 25.12.2023
PaBHOAECHCTBYIOIIEH CUIIBI
Pemenue 3agad mo remam: «Bec 27.12.2023
tenay, «I'papudeckoe n3odbpaxxeHue bubnnoreka [JOK

31 . :
cuny, «Cuisly, «PaBHoACHCTBYOIIAs https://m.edsoo.ru/ff0alde0
CUID»

KonrposnbHas pabora no remam: 10.01.2024
«Mexannueckoe IBIKEHHEY, «Macca,
32 IIOTHOCTBY, «Bec Temay,
«I'padpuueckoe n300paxeHue cui»,
«Cusb»
33 Hasnenne. CriocoObl yMEHbILICHUS U 15.01.2024 bubnnorexka [JOK

YBCIWYCHUA OaBJICHUA

https://m.edsoo.ru/ff0a20a6



https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6

aBJICHHE Ta3a. 3aBUCUMOCTb 17.01.2024
34 I[aBJ'IeHI/ISI rasza otT o0b&ma bubmoreka LJOK
. : https://m.eds00.ru/ff0a2376
TEeMIIepaTyphl
Ilepenaua maBieHHs TBEPABIMU 22.01.2024
35 TeJII;NII[H }KI{I[ KOCTSIMH H ?:SaMI/I 3aKkoH Eubmorexa LIOK
> HHA ' https://m.edsoo.ru/ff0a25b0
TTackans
JlaBneHue B KUIKOCTH U Tase, 24.01.2024 bubnumoreka [JOK
36 N :
BBI3BAHHOE JICHCTBHEM CHIIBI TSKECTH https://m.edsoo.ru/ff0a2718
37 Pemienne 3agay 1o teme «JlapieHue B 29.01.2024 bu6mmoreka [IOK
SKUIKOCTH U rase. 3akoH Ilackamsa» https://m.edsoo.ru/ff0a2826
38 Co0BILAIOLIIEcs COCYILLL 31.01.2024 bubnuorexa [JOK
ot yA https://m.edsoo.ru/ff0a2970
39 T UD A ICCKI Thece 05.02.2024 bubmuorexa [JOK
AP p https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [lopuiaeBoi 07.02.2024
JKUJIKOCTHBIN Hacoc
ATMocdepa 3emMiu 1 IPUIHUHBI €€ 12.02.2024 bubnuorexa [JOK
41 _
CYIIECTBOBAHUSA https://m.edsoo.ru/ff0a2b5a
14.02.2024 bu6mmoreka [IOK
42 Bec posyxa. Atmocgeproe nanenue https://m.edsoo.ru/ff0a2b5a
43 N3mepenue atMmoc(hepHOro aBjieHuUs. 19.02.2024 bu6mmoreka [IOK
Oneit Toppuuenu https://m.edsoo.ru/ff0a2da8
3aBHCUMOCTBH aTMOC(EPHOTO 21.02.2024
44 aBJICHUS OT BLICOTL?HI;. OBHEM bubmorexa LOK
A AYP https://m.edsoo.ru/ff0a2fc4
MODst
45 bapomerp-anepous. AtmocgepHoe 26.02.2024 bubnnorexka [HOK
JIaBJICHUE Ha Pa3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
16 Pemenne 3amau mo teme " 28.02.2024
ATtMmocdepHoe naBieHue"
ECTBUE KUJIKOCTH U Ta3a Ha 04.03.2024
A ¢ bubmuorexa [JOK
47 MOTPY’KEHHOE B HUX TEJIO.

ApXI/IMCIlOBa culia

https://m.edsoo.ru/ff0a3276
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https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
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JlabopaTopHas pabotaNe§ 06.03.2024
48 «Ornpenenenne BhITAIKUBAIOICH 1 bubmuoreka [JOK
CHUJIbI, ICCTBYIOIIEH Ha TEJIO, https://m.edsoo.ru/ff0a33fc
MOTPY>KEHHOE B )KUIKOCTbY
JlaGopaTopnas pabora Ne9 11.03.2024
49 «ccnenoBanue 3aBUCUMOCTH Beca 1 bubmuorexa [JOK
TeJa B BOJIE OT 00BbEMA MOTPYKEHHOM https://m.edsoo.ru/ff0a3514
B JKMJIKOCTb YaCTH TeJIay
50 [LiaBatie Tei 13.03.2024 bubnuorexa [JOK
https://m.edsoo.ru/ff0a3a96
51 Pemenue 3amau nmo teme "Cuna 18.03.2024
Apxumena. [lnaBanue ten"
Pemenue 3anau o remam: «lInapanue 20.03.2024
50 cynoB. Bo3nyxomniaBanuey, bu6mmoreka [IOK
«/laBneHue TBEpABIX TEI, KUIKOCTEN https://m.edsoo.ru/ff0a3654
Y Ta30B»
KoHTpoinbHas pabora 1o Teme 01.04.2024
53 «/laBrieHue TBEPIBIX TEJ, KHUIKOCTEH
Y Ta30B»
03.04.2024 bu6nmoreka [JOK
>4 Mexamieckas padota https://m.edsoo.ru/ff0a3f82
55 MoiHocTh. EMUHUITBEI MOIITHOCTH 08.04.2024 bubmorexa [JOK
https://m.edsoo.ru/ff0a3f82
VYpok-uccnenosanue "Pacuér 10.04.2024
56 MOIITHOCTH, Pa3BUBAEMOM MPH 1
MoBEME IO JeCTHUIIE"
57 IIpocTsie MexaHu3mel. Poryar. 15.04.2024
PaBHOBecue cui Ha ppryare
Prruaru B TexHuKe, OBITY U IPUPO/IE. 17.04.2024
58 JlaGoparopHas paboTa 05 bubmuoreka [IOK

NelO«HccnenoBanue ycioBHit
paBHOBECHUS pbluara

https://m.edsoo.ru/ff0a478e



https://m.edsoo.ru/ff0a33fc
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59

60

Pemenue 3amau 1o teme «Y CIIOBUSA
PaBHOBECHUS pblUara

Koaddumuent nonesHoro nercTBus
Mexanu3ma. Jlaboparopnas pabota
Nel l«M3mepenue KIT/] nakioHHOM
TIOCKOCTHY

0.5

22.04.2024

24.04.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a48a6

61

62

63

Pemrenne 3agau mo treme "Pabora,
MomHocTh, KITJT"

MexaHuueckas SHEprusl.
Kunernueckas u nmoreHnuaibLHas
SHEPrus

3aKOH COXpaHEHUSI MEXaHUYECKOM
SHEPTUU

29.04.2024

06.05.2024

08.05.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4c48

bubmuorexa [JOK
https://m.edsoo.ru/ff0a4252

bubmuorexa [JOK
https://m.edsoo.ru/ff0a4360

64

YPOK-3KCIIEPUMEHT 110 TEME
"JKcrepuMEHTAJIbHOE OIpeIETICHUE
U3MEHEHMs KUHETHYECKOU U
IIOTEHUMAIBHOW SHEPIUH NPH
CKaTbIBaHUHM TeJa 110 HAKJIOHHOM
MJI0CKOCTH"

13.05.2024

65

66

KonTponbHas pabora no teme
«PaboTta 1 MOLITHOCTh. DHEPrUs»

PesepBHelIit ypok. Pabota ¢ Tekctamu
mo TeMe "MexaHnuueckoe ABmKeHue"

15.05.2024

20.05.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ad4ee6

67

Peseprublit ypok. PabGora ¢ Tekctamu
1o teMe "/laBineHue TBEPABIX TE,
KUAKOCTEH U ra3oB”

22.05.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ffOa4ffe

68

Peseprubrit ypok. PabGora ¢ Tekctamu
o Teme "Pabora. MoIHOCTb.
Ouneprus"”

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68

12



https://m.edsoo.ru/ff0a48a6
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8 KVIACC

KosnuecTBo yacoB DJIeKTPOHHbIE
Ne Hara uudgposbie
u/n Tema ypoka Beero KOﬁHTpOHLHBIe H[%aKaneCKne WIyueHHS  0GPAa3OBATENbHBIE
padoThI padoTsI pecypesI
OcHOBHBIE TOJIOKEHUSI MOJIEKYJIIPHO-
1 KUHETUYECKON TEOPUH U UX OIZ,BITI})IHG 1 Eubmaorexa ITOK
p https://m.edso0.ru/ff0a5256
MTOATBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJI 1
Mopaenu TBEPAOTO, KUAKOTO U bu6mmoreka [IOK
3 . 1 .
ra3000pa3HOro COCTOSTHUM BEIIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHeHHE CBOWCTB TBEPOTO,
4 KHUJKOTO U Ta3000pa3HOTr0 COCTOSIHHIMA 1
BEILIECTBA HA OCHOBE MOJIOKECHHI
MOJICKYJISIPHO-KUHETHUECKON TeopHuu
5 Kpucrannuueckue u amopdHbie Tena 1 bubmorexa HOK
p P https://m.edsoo.ru/ff0a5800
6 CmaunBaHue U KaMWUISIPHOCTb. 1 bubnnoreka [JOK
IToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe pacuiupeHue u cxaThue 1 bubmorexa LIOK
p p https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b TeMIiepaTyphl CO
8 CKOPOCTBIO TEIJIIOBOTO JIBUKEHUS 1
YaCTHI]
9 Buytpennss sueprusi. Crioco0st 1 bubnnorexka [JOK
W3MEHEHUs BHYTPEHHEN SHEPruu https://m.edsoo.ru/ff0a5c60
bu6mmorexa [IOK
10 Bupe1 reronepenaun 1 https://m.edsoo.ru/ff0a6412
Ypoxk-koHpepenuus "[Ipakrruueckoe
p (epenn p N bu6mmoreka [IOK
11 WCIIO0JIb30BaHUE TEIJIOBBIX CBOMCTB 1 1

BCIICCTB U MAaTCPUAJIOB B LCIIAX

https://m.edsoo.ru/ff0a65c0



https://m.edsoo.ru/ff0a5256
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https://m.edsoo.ru/ff0a65c0

sHeprocoepexeHus"

12 KonunuectBo TEIoThl. Y AeiibHAs bubmuorexa [JOK
TEIUIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 VYpaBHeHHe TEII0BOro OanaHca. bubnmoreka [JOK
TemmooOMeH 1 TEIIIOBOE paBHOBECHUE https://m.edsoo.ru/ff0a7088
Jlaboparopnas pabota

14 "HccienoBaHue ABIIEHUS bubmuorexa [JOK
TEII000MEHa NPY CMEUTHBAHUN https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM Y ropsiueit BoAbI"
Pacyer konmuecTBa TEIIOTHI,

15 HE0OXO0IMMOTO JIJISl HArPEBaHMSI TeJIa
Y BBIIEISIEMOT0 UM IIPU OXJIAXKICHUU
Jlaboparopuas pabota "Onpenencaue bubnnoreka [JOK

16 > n .
yZIeJIbHOM TEMJI0EMKOCTH BEIIECTBA https://m.edsoo.ru/ff0a6bb0

17 OHeprus ToIMBa. Y 1eJbHas TEIJIOTa bubnnorexa [HOK
CrOpaHHus https.//m.edsoo.ru/ff0a7b5a
[InaBnenue u oTBEpACBaHUE

18 KPUCTAJUTMYECKUX I;feln VYnenbHas bubmorexa LIOK

p ghda https://m.edsoo.ru/ff0a71d2

TEIUIOTA TUIABJICHUSI

19 JlaboparopHast pabota "Onpenenenue bubnmnorexa [JOK
yIebHOM TEIUIOTHI TUIaBJICHUS Jibaa" https://m.edsoo.ru/ff0a72fe

20 [TapooGpa3zoBaHue U KOHAECHCALMSL. bubnuoreka [IOK
Hcnapenne https://m.edsoo.ru/ff0a740c
Kunenue. Y nenpHas Temnora
napooOpa3oBaHUs U KOHJEHCAIIUH. bubnuoreka [IOK

21 _
3aBUCUMOCTb TEMIIEPATYpPhl KUIIEHUS https://m.edsoo.ru/ff0a786¢c
0T aTMOC(EepHOTO JaBICHUS
Brnaxnocts Bo3ayxa. JlaboparopHas

22 abora "On en?g:HHe pATEP bubmiorexa HOK
P p o " https://m.edsoo.ru/ff0a7628
OTHOCHUTEIIFHOH BIQXXHOCTH BO3/IyXa

23 Pemenue 3agad Ha onpeneneHue

BJIAJKHOCTH BO3JyXa
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24

[TpuHIHIB pabOTHI TETIOBBIX
neurateneit. [lapoBas TypOuna.
JIBuraTenb BHYTPEHHETO CTOPAaHUs

25

KII/ TermoBoro nBurarens.
TenuoBble ABUTATENN U 3aILATA
OKpY>Karolle cpebl

bubmuorexa [JOK
https://m.edsoo.ru/ff0a7c7c

26

27

3aKOH COXpaHEHMSI U ITPEBPALLICHUS
SHEPrUH B TEIUIOBBIX MPOLIECCaX

[ToaroroBka K KOHTPOJILHOM paboTe
1o TeMme "TennoBnie ABICHUS.
N3meHenne arperaTHbIX COCTOSTHUI
BenecTna"

bubmuorexa [JOK
https://m.edsoo.ru/ff0a83f2

28

KonTponbhas padota no teme
"TerioBele saBieHUA. U3MeHeHHE
arperaTHbBIX COCTOSIHMH BeriecTa"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a86ae

29

DnexTpusanus ten. /[Ba poga
AIEKTPUUECKUX 3aPsI0B

30

Ypok-uccnenoBanue "DneKTpu3aIus
TeJ UHIYKIUEH U TIpH
COTMPUKOCHOBEHHUH"

31

32

B3anmMopeicTBre 3apsyKEHHBIX TEIl.
3akoH Kynona

DNEKTpUUYECKOE MOJIE.
HanpsiskeHHOCTB AJIEeKTPUYECKOro
nosist. [IpuHnun cynepnosunmu
BJIEKTPUYECKUX MOJEN

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a87e4

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a8a0a

33

Hocurenu snexTpudeckux 3apsios.
OnemeHTapHbli 3apsa. CTpoeHue
aToma

34

IIpOoBOAHMKY M TUAIIEKTPUKU. 3aKOH
COXPaHEHHMs NIEKTPUUECKOT0 3apsiia

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a8ef6

35

Pemenue 3aga4 Ha npuMEHEHNE

bu6mmorexa [IOK



https://m.edsoo.ru/ff0a7c7c
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CBOMCTB 3JIEKTPUUYECKUX 3aps10B

https://m.edsoo.ru/ff0a90cc

DNEeKTPUUECKU TOK, YCIIOBUS €T0

36 CYILECTBOBAHMSA. MICTOUHUKH Bubmorexa HOK
ym ’ https://m.edsoo.ru/ff0a95a4
AIEKTPUUYECKOTO TOKA
37 JlelicTBUS SJIEKTPUYECKOr0 TOKA Enbmmorexa OK
P https://m.edsoo.ru/ff0a96b2
VYpoxk-uccienoanue "JleiictBue
38 AJIEKTPHUYECKOTO MOJIS HAa TIPOBOJHUKH 1
U TADTICKTPUKU"
39 ONEeKTpUYECKU TOK B METAJUIAX, bubnnorexa [HOK
JKUIKOCTSIX U razax https://m.edsoo.ru/ff0a9838
40 DneKkTpruyecKas 1enb U €€ COCTaBHbIE
YacTu
Cuia Toka. JJaboparopHas padora
41 "UsMmepeHue u eli JII/Ip OBaIr{)He CHIBI 0.5 Bubmzorexa LIOK
b PEryHp : https://m.edso0.ru/ff0agbd6
TOKa
DNEeKTpUUECKOE HANIPSKEHHE.
Bonbr™merp. JlaGopaTopnas pabora bubnnorexka [JOK
42 " 0.5 ]
N3mepenue u perynnpoBaHue https://m.edsoo.ru/ff0a9el14
HanpspkeHns"
43 ConpoTuBieHNE NPOBOJHUKA. bubnuoteka [JOK
VY 1enpHO€E CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
Jlaboparopnast pabota "3aBUCHUMOCTH
JIEKTPUYECKOTO CONPOTUBIICHUSA bubnnorexka [JOK
44 1 ]
MPOBOJHUKA OT €r0 JJIMHBI, TUIOIIAIHA https://m.edsoo.ru/ff0aa738
MONEPEYHOI0 CeYeHUs1 U MaTepuana"
3aBHCHMOCTH CHJIBI TOKA OT
45 Hanpspkenus. 3akon OMa 171 ydacTka bubmiorexa HOK
p ) AT Y https://m.edsoo.ru/ff0aa44a
LETTH
JlaGoparopHas padora
" patoprazi p bubmuorexa [JOK
46 HccnenoBanue 3aBUCUMOCTH CUJIBI 1

TOKa, HIYIIETro Yepe3 pe3ucTop, ot

https://m.edsoo.ru/ff0aa04e



https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e

COMPOTHUBIICHUS PE3UCTOPA U
HanpsHKEHUs Ha pe3ucrope”

HOCJ’IGILOB&TCJ’IBHOG " IMapaJijiCJIbHOC

47 CO€JIMHEHHS IPOBOJHUKOB
Jlaboparopnas padota "IIpoBepka
48 MpaBUJIa CIOXKEHUS HAIIPSHKEHUN [TPU bubnmoreka [JOK
IIOCJIEI0BATEIILHOM COCIMHEHHUU JIBYX https://m.edsoo.ru/ff0aaa58
pe3ucTopon”
Jlaboparopnas padora "IIpoBepka
IIpaBUJIa I CHJIbI TOKA IIPU bubnuoreka [IOK
49 :
MapasyieIbHOM COEUHEHUHT https://m.edsoo.ru/ff0aadle
pe3uctopon"
Pemenue 3agau Ha npuMeHeHUE
50 3aKOHa OMaII st aSJE)Hquro bubmmorexa LIOK
AU P https://m.edsoo.ru/ff0aaf8a
COEJIMHEHHUS IPOBOJHUKOB
51 PaGoTta u MOIITHOCTB AIEKTPUIECKOTO bubnuorexa [JOK
Toka. 3akoH Jlxoyns-Jlenna https://m.edsoo.ru/ff0ab124
Jlaboparopnast paborta "Onpenenenue
52 a60TpLI I/IE\)/IO PII)OCTI/I BHCKTpHI‘[IeCKOFO bubmorexa LOK
p " B p https://m.edsoo.ru/ff0ab3e0
TOKa
DNEeKTpUYECKHE 1IETH U MOTpeOuTenu
53 3neKTTpI/IquK0171 3HHe TUU B 6II)JIT bubmorexa [JOK
p p Y https://m.edsoo.ru/ff0ab660
Kopotkoe 3ambikanne
[ToaroroBka Kk KOHTPOJILHOM paboTe
1o TemMe "DIIEeKTpUUECKHUE 3apsAbl.
54 3apsiKeHHbBIS TeJl;)a U UX - brbmiorexa [JOK
P . . https://m.edsoo.ru/ff0abd2c
B3anmoJieiicTBus. [locTosTHHBIN
AJIEKTPUYECKUM TOK"
KonTponbhas pabota no teme
"DreKTpUUeCcKHUe 3apsabl.
p PAL bubmuorexa [JOK
55 3apspKeHHBIC Tela U UX

B3anMoiericTBUS. IloCcTOAHHBIN
ANEKTpUYECKUil TOK"

https://m.edsoo.ru/ff0abea8



https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8

56

57

ITocTostHHBIE MATHUTBI, HX
B3alMOJIECICTBUE

VYpoxk-uccienoanue "M3yuenue
MOJIeH MOCTOSTHHBIX MarHuTOB"

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac3d0

58

MaruutHoe nosie. MarauTHOE 1oJie
3eMiId U €ro 3HaUYeHHue JUIS KU3HU Ha
3emiie

bubmuorexa [JOK
https://m.edsoo.ru/ff0acOba

59

OmneIT OpcTena. MarHuTHoe noJie
JIEKTPUUYECKOro TOKa MarHuTHoe
I10JIC KaTYIIKHU C TOKOM

bubmuorexa [JOK
https://m.edsoo.ru/ff0acld?2

60

61

[IpuMeHeHue >EeKTPOMarHiuToB B
TexHuke. JJaboparopnas padora
"N3yueHnue nericTBUSI MATHUTHOTO
T10JIs1 HA MPOBOJIHUK C TOKOM"

DNEeKTPOABUTATEIb IOCTOSIHHOTO
Toka. Micnonp3oBaHue
AIIEKTPOABHUraTeNCi B TEXHUIECKUX
YCTPOMCTBAX M HA TPAHCIIOPTE.
JlaboparopHnast pabota
"KoHcTpynpoBaHue 1 U3y4eHHe
paboTHI AJIEKTpOoABUTATENS "

0.5

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac74a

bu6nmoreka [JOK
https://m.edsoo.ru/ff0ac86¢c

62

OmnbrTel @apases. 3akoH
3JIEKTPOMArHUTHON MHIYKIINH.
[IpaBuio Jlenna

63

Onektporereparop. Crocoos
MOJIYYEHUS JIEKTPUIECKOI SHEPTUH.
DJIEKTPOCTAaHIIUM Ha
BO300OHOBIISIEMBIX UCTOYHHKAX
SHEPTUHU

64

[ToaroroBka K KOHTPOILHOM paboTe
110 TeMe "DIJIEKTPUUECKHE U
MAarHUTHBIE SIBJICHUS"

65

KonTponbHas paboTa no teme

bu6mmorekxa [{JOK



https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

"JJIeKTpUUECKUE U MAarHUTHbBIC
SIBJICHUS"

PesepBHbIil ypok. Pabora ¢ TekcTamu
o Teme "TeroBsie sBiIeHUS"

66

https://m.edsoo.ru/ff0acb14

bubmuorexa [JOK
https://m.edsoo.ru/ff0accbe

PesepBHeIit ypok. Pabora ¢ TekcTramu
67 o teMe "[locTosHHbII
ANEKTpUYECKUH TOK"

bubmuorexa [JOK
https://m.edsoo.ru/ff0acdc6

PesepBHeIit ypok. Pabora ¢ TekcTamu
o teMme "MargutHele BiaeHus"

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68

68

2 145

9 KNIACC
KosmmmuecTBo yacos DJIeKTPOHHbIE
(1)
JI:;-H Tema ypoka Bcero Kontpoabusie — Ipakrieckue i[j;?eﬂuﬂ :)lg[()l;l;z]l}:;eenbﬂme
padoThI padoThI pecypebi

1 Mexannyeckoe 1BUKECHUE. 1
MarepuanbHas TOUKa

2 Cucrema orcuera. OTHOCUTEIBLHOCTD 1 bubmmoteka IIOK
MEXAHUYECKOTO IBUKCHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMeEpHOE npsMONIMHENHOE 1 bubmuoreka [IOK
JBUOKEHHE https://m.edsoo.ru/ff0ad19a
HepasHOoMepHOE NpAMOIUHENHOE

4 nekeHue. CpeqHsst © MTHOBEHHas 1
CKOPOCTh

5 [IpsimonuHeitHOE paBHOYCKOPEHHOE 1 bubmuorexa [JOK
JBUKEHHE. Y CKOpPEHUE https://m.edsoo.ru/ff0ad8d4
CxopocTh NPSIMOIMHENHOTO

6 PaBHOYCKOPEHHOTO JIBM)KCHUSI. 1
I'padux ckopocTH

7 JlaGopatopHnas pabota "Onpeznenenue 1 1 bubmuoteka [IOK



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4

YCKOPEHUS Tea IIpU
PaBHOYCKOPEHHOM JIBH)KCHUH T10
HAKJIOHHOM IIOCKOCTH"

https://m.edsoo.ru/ff0adb18

CBoOoaHoe nagenue tei. OrbIThL

8 lanunes
PaBHOMEpHOE IBUKEHUE 11O
9 OoKpykHOCTH. Ilepron u yacrora bubnuoreka [JOK
oOpamienus. JInHeiHas U yriioBas https://m.edsoo.ru/ff0ael76
CKOpPOCTH
10 LleHTpOoCTpEMUTENBHOE YCKOPEHHE
11 [lepssiii 3akoH HetoTona. BexTop Bbu6moteka [JOK
CHJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akoH HeroToHa. bubnuoreka [IOK
PaBHozelicTByrOIIAsA cuna https://m.edsoo.ru/ff0ae72a
13 Tpernii 3akon HeroToHa. bubmmoreka [JOK
Cyneprio3unus cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3aga4 Ha npuMeHEeHUE bubnnorexa [JOK
3akOHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
15 Cunaynpyrocrn. 3aon I'yxa Pipsim edeoo.ruf0aeca?
16 Pemenue 3anay no teme «Cuna
YIIPYTOCTHY
17 JlaGopatopHnas pabora «OnpeneneHue BI/I6J'.II/IOTCKa HOK
KECTKOCTHU IIPYKUHBI» https://m.edsoo.ru/ff0aee28
bubmmnoreka HOK
18 Cuna Tpenus https://m.edsog ru/ff0af738
19 Pemenue 3agau nmo reme «Cuna but6mmorexa [IOK
TpEHUsD» https://m.edsoo.ru/ff0afa26
20 JlabopaTtopHas pabota "OnpeneneHue bubmmoreka [JOK
KO3 pHUIIMEHTa TPEHUS CKOJIbKEHUS" https://m.edsoo.ru/ff0af8be
21 Pemenue 3agau mo Teme "3aKOHBI bu6nunorexa LIOK

Hrrotona. Cuna ynpyroctu. Cumna

https://m.edsoo.ru/ffOafb8e



https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e

TpeHus"

Cuna TSHKeCTH U 3aKOH BCCMHUPHOT'O

bubnunoreka LIOK

22 TATOTEHUS. Y CKOpEHHE CBOOOHOTO https://m.edsoo.ru/ff0afo44
MaJICHUS
Ypok-koHpepenus "IBmKkeHHE T

23 BOKPYT I'PaBUTAIMOHHOTO IIEHTPA
(Conneunas cucrema). ['anmaktuku"

Pemenue 3agau mo teme "Cuna
24 TSDKECTU U SflKOH BCEMHUPHOI'O Bubmrorexa LOK
" p https://m.edsoo.ru/ff0af5f8
TATOTCHUS
[lepBas kocMHuyecKkas CKOPOCTb. Bbu6moteka [JOK

25 .

HesecomocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBeCHE MaTepUAIIBHONW TOYKHU.

26 AGCOIIOTHO TBEPAOE TENO. bubmmoreka [JOK
PaBHOBecue TBEpAOTO TENA C https://m.edsoo.ru/ffOafe36
3aKPEIUIEHHONW OChIO BPAIICHUS

27 MowmenT cubl. LenTp TspkecTn

o8 Pemenue 3agad nmo reme "MomeHT bubmmoteka IIOK
cuibl. LlenTp Tspkectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka K KOHTPOJIBLHOU pabOTE IO

29 Telvf[e "MexaHqucge BI/I)KegI/Ie bubmorexa LIOK

. ,,H ’ https://m.edsoo.ru/ff0b0408
BzaumopeiicTBue Ten
KonTponbras pabora mo teme
30 "MC;I;HHHCCK(I;)C BIDKCHUE bubmorexa LIOK
. ® " ' https://m.edsoo.ru/ffOb06ec
BzaumopeiicTBue Ten
Nmnynbe Tena. UMiynbe cuiibl. 3aK0H
31 cox zHeHI/ISI AMIT J'II)}C]a VYupyroe u bubmorexa LIOK
P yaIbed. T IpYE https://m.edsoo.ru/ffOb07fa
HEYNpYroe B3auMoIeiiCTBHE

32 Pemenue 3agad nmo reme "3akoH but6mmorexa [IOK
COXpaHEHHUs UMITYJIbca" https://m.edsoo.ru/ff0b096¢c

33 VYpok-koHpepeHuus "PeakTuBHOE

JBUKEHHE B IPUPOJIE U TEXHUKE"



https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c

bubnunoreka LIOK

34 Mexanuueckasi paboTa U MOILITHOCTb https://m.edsoo.ru/f0b0as4
35 Pabota CHIIBI TSIKECTH, CUIIBI bubnunoreka LIOK
YIOPYTOCTH U CUJIbI TPEHUSI https://m.edsoo.ru/ff0b0db8
Jlaboparopuas pabota «Onpenenenue
36 paboThI CUIIBI TPEHUS MIPU
PaBHOMEPHOM JIBHXKEHHUH TeJa 110
TOPU30HTAJILHOM MOBEPXHOCTH
37 CBsi3b DHEpPrUH U PadOTHI.
[ToTeHumanpHas SHEPIUst
38 Kunernueckas sneprus. Teopema o bubnnorexa [JOK
KUHETUYECKON SHEPrUun https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHS SHEPTUU B
MEXaHHUKE
40 Jlaboparopuas padota «3yueHue bubmmoreka [JOK
3aKOHA COXPaHCHUS YHEPTUM https://m.edsoo.ru/ffOb12fe
41 KonebarenpHoe ABMIKEHHUE U €TO bubnuoreka [{OK
XapaKTEPUCTUKU https://m.edsoo.ru/ff0b1858
42 3aryxaromue KonebaHusl. bubmmnoreka HOK
Breinyxxaennsie kosebanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTnyeckuil ¥ Npy>KUHHBIA
MasiTHUKH
| S B 10K
pHOI https://m.edsoo.ru/ff0b197a
MPYXUHBI U MAcChl Tpy3a»
45 [IpeBparenue sHEPrun Ipu
MEXaHHUECKUX KOJICOAHHSIX
JlaboparopHas padota «Onpenenenue
46 '—IaCTOI")FI; Hpge;p?ona f(OJfI(e61:l§I/§/'I o bubmorexa IIOK
https://m.edsoo.ru/ffOblaec
MPYXKUHHOTO MasiTHUKa»
47 JlaGopatopnas pabota «IIpoBepka bu6muoreka [JOK

HE3aBUCHMOCTH Nepro/ia KojaeOaHmit

https://m.edsoo.ru/ffOb197a



https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a

48

49

50

rpy3a, MOABEIICHHOTO K HUTH, OT
MacChl Tpy3a»

Mexanndeckue BoJIHEL. CBoMCTBA
MexaHu4yeckux BoJH. [IpososbHbIe 1
MOTNIEPEYHBIE BOJIHBI
Ypok-koHpepenuus "MexaHUYECKHE
BOJIHBI B TBEPJIOM TeEJIE.
CelicMuyecKkue BOJTHBI"

3ByK. PacnipocTpanenue u oTpaxkeHue
3ByKa

bubnmoreka [IOK
https://m.edsoo.ru/ffOb21fe

51

Ypoxk-uccnenoanue "Habmonenue
3aBHCUMOCTH BBICOTBI 3BYKa OT
4acTOTHI"

52

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKYCTHYECKHUI PE30HAHC

53

54

55

56

Ypok-koHpepeHus "YIbTpa3ByK U
nH(}pa3ByK B IPUPOJIEe U TEXHUKE"
[ToaroroBka Kk KOHTPOJIBHOU paboTe MO
TeMe "3aKOHbI COXPaHEHHS.
Mexanuueckue KoneOaHus ¥ BOJTHBI"
KonTponbHas pabota mo Teme
"3akoHbI coxpaHeHus1. MexaHn4eckue
Kose0aHusl U BOJTHBI"

QHCKTpOMaFHHTHOG IToJIC.
SHCKTpOMaFHI/ITHI)Ie BOJIHBI

bubmuoreka [{OK
https://m.edsoo.ru/ffOb23ca

bu6nmorexa LIOK
https://m.edsoo.ru/ffOb25f0

bu6nmnorexa LIOK
https://m.edsoo.ru/ffOb2abe

57

58

CBoiicTBa 2JIEKTPOMAarHUTHBIX BOJH
Ypok-koupepenmus "[lkana
AJIEKTPOMArHUTHBIX BOJIH.
Hcnonb30BaHue 2IEKTPOMArHUTHBIX
BOJIH JJIs1 COTOBOM cBA3H"

bubnunorexa LIOK
https://m.edsoo.ru/ffOb2fe6

59

Ypok-uccnenosanue "M3ydenue
CBOMCTB 2JIEKTPOMArHUTHBIX BOJIH C

bu6nunorexa LIOK
https://m.edsoo.ru/ffOb2c6c



https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c

MTOMOIIBI0 MOOMIIBHOTO TenedoHa"

Pemenue 3agau Ha onpeneneHue

60 YaCTOTHI ¥ JUTUHBI DJICKTPOMarHUTHOM
BOJIHBI
DJIeKTpOMarHuTHas IPUPOJIa CBETA.
61 Cko OI()}TB cBeTa BOHIF{)OELIJ; CBOIiCTBa Bubmnorexa HOK
P ’ https://m.edsoo.ru/ff0b31d0
cBera
HUctounuku cBeta. [IpsaMmonnHennoe
62 acCIIpOCTpaHECHUE CBIe)Ta 3aTMeHus Bubmorexa HOK
pactipoctp ’ https://m.edsoo.ru/ff0b3658
Connua u Jlynst
3aK0H OTpak€HHUSI CBETA. 3epKaIa.
63 PeI_HeHI/IGPBa a4 Ha I I/IMCHCI:I)-II/IG Bubmmorexa LOK
A p https://m.edsoo.ru/ffOb38c4
3aKOHA OTPAXKCHHSI CBETA
[Ipenomnenue cera. 3aKkoH bubmmoreka [JOK
64 .
MPEJTOMJIEHHUSI CBETA https://m.edsoo.ru/ffOb3aea
ITonHOe BHYTpPEHHEE OTPAKEHNE CBETA.
65 HCHOJ‘ILSOBZI—IEE nonHorpo BHYTPEHHETO Bubmmorexa LIOK
yIp https://m.edsoo.ru/ffOb3c5c
OTpPaKCHUS B ONITHYECKHUX CBETOBOAX
Jlaboparopnast pabora "HccnenoBanue
66 3aBHCHMOCTH YTJIa IPeJIOMIICHUS
CBETOBOTO JTy4a OT yIJia aJICHHS Ha
rpaHule "Bo3yx-cTekno""
VYpoxk-koHpepenuus "VcnonapzoBanue
67 MTOJIHOTO BHYTPEHHETO OTPaXKCHHUS:
CBETOBO/IBI, OIITUKOBOJIOKOHHAS CBA3b"
bubnunorexa LIOK
68 JInnzel. OnTUdeckas CUIa JUH3EI hitps://m.edsoo.ru/ffob3f2c
69 ITocTpoenue n300pakeHuil B JINH3aX bubmorexa LIOK
p p https://m.edsoo.ru/ffOb444a
JIaGoparopnas padora "Onpenenenne
patopras p peA o bubmuoreka [{OK
70 (hOKYCHOTO PACCTOSIHHS M ONITUYECKON

CHJIBI COOMpArOIIel JTUH3bI"

https://m.edsoo.ru/ff0b4206



https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206

71 Ypok-koHpepeHmus "OnTudeckue bubnmnoreka HOK
JIMH30BBIC TIPUOOPHI" https://m.edsoo.ru/ffOcOa7e

72 I'na3 kak ontuyeckas cucreMa. 3peHue bubmorexa LIOK

) https://m.edsoo.ru/ff0b4684

73 Ypok-koHpepenrus "leexTo
3penus. Kak coxpanuthb 3peHue"
Pa3noxxenue 6enoro ceera B CIEKTp.

74 OnbiTel HetoToHa. Croxkenue bubnuoreka [{OK
CIIEKTpaJIbHBIX IIBETOB. [ucnepcus https://m.edsoo.ru/ff0c0f4c
cBeTa
Jlaboparopras padota "OnbITHI 11O

0
| Dtonemmo Seuroctet s e B 10K
p H pei p https://m.edsoo.ru/ff0cOe2a
HaOII0/ICHUU Yepe3 I[BETOBbIE
¢bubTper"
VYpok-nipaktukym "BonHoBbie

76 CBOICTBA CBETa: IUCIICPCHUS,
uHTepdepenus u nudpaxnus”

77 OmneiTel Pe3epdopaa u ruianerapHas bubmuoreka [IOK
MOJeJIb aToMa https://m.edsoo.ru/ffOc12a8

78 [Toctrynatel bopa. Monens atoma bopa
nu

79 aTC()rII\ZSI\I/(Ia}II(I/]IBeaII;ITzlo FJJIII(/)IEIee;faeTEIBeeTa bubmorexa LIOK

: : https://m.edsoo.ru/ff0c144c
CIIEKTPBI

80 Ypok-nipaktukyMm "Habnrogenue bubnnorexa [JOK
CIIEKTPOB UCIyCKaHUs" https://m.edso00.ru/ff0c1550

81 PamnoakTHBHOCTE U €€ BHJIBI buGmuorexa LIOK

https://m.edsoo.ru/ff0c1672

82 Crtpoenue aTomHOTrO0 sipa. HykionHas bubmmoreka [JOK
MOJeIIb https://m.edsoo.ru/ff0c18ac

83 PannoakTuBHBIE NIpEBpaLCHUS. bu6muoreka [JOK

N30TOo118!

https://m.edsoo.ru/ffOclaléd



https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14

Pemenue 3azay o teme:

bub6nmmoreka [IOK

4

8 "PagmoakTrBHBIE TTpEeBpallicHUs " https://m.edsoo.ru/ff0clb4a

85 [Tepuona monypacnana
Ypoxk-koHdepenius "PannoakTuBHbIE

86 1/151 eHI/IS(Ib Bpn I/II-[ oJie Mzc[a UITUHE bubmmorexa LIOK

YHCHUA B TPUPOUE, MEAMIHHE, https://m.eds00.ru/ff0c2126
TEXHHUKE
S nepHble peakuru. 3aKOHbI
87 C(f[X paHeHII/:SI 3aH51 OBOT'O U MacCOBOTO bubmmorexa LIOK
P P https://m.edsoo.ru/ff0c1c58
qucen
DHeprus cBA3U aTOMHBIX saep. CBs3b bubnnorexa [JOK

88 .

MAaCChl U SHEPTUU https://m.edsoo.ru/ff0cld7a

89 Pemenue 3agaud no treme "AnepHoie
peakuun"

90 Peakuuu cunTtes3a u neneHus saep. bubnnorexa [JOK
Uctounuku sHeprun CosiHIa U 3BE311 https://m.edsoo.ru/ff0c1e88
Ypok-koudepenuus "Anepunas

91 sHepreTuka. JlencTus
PaZMOaKTUBHBIX U3ITyYEHUH Ha KUBbIE
OopraHu3msI"

[ToaroroBka kK KOHTPOJILHOM paboTe 1Mo
TeMe "DJIEKTPOMArHUTHOE TIOJIE. bubnmnoreka HOK

92 .
DNeKTPOMarHUTHHIE BOJHBI. https://m.edsoo.ru/ff0c223e
KBanToBbI€ siBeHUS"

KonTponbHas pabota mo Teme

93 "DJIeKTPOMarHuTHOE TIOJIE.
DNEeKTPOMarHuTHbIE BOJHBI.
KBanToBsbie siBneHus"
[ToBTOpenue, 0000IICHNE.

94 Jlabo ETO HBIC a6lgTI)I 0 Kypc bubnmorexa LIOK
" p pv P " ypey https://m.edsoo.ru/ff0c245a

B3aumoneiictBue ten
95 IToBTrOopenue, o6o0menue. Permenue bub6muorexa [IOK

PACYCTHBIX U KAYCCTBCHHBIX 3a1a4 110

https://m.edsoo.ru/ff0c2572



https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572

teme "TeruoBble mpoiecch”

[ToBTropenue, o6o0menue. Pemenue

96 pacyeTHBIX M Ka4E€CTBEHHBIX 3aa4 110 1 buGmuorexa LIOK
o o https://m.edsoo.ru/ff0c2a22
teme "KIIJ[ TemioBsIX ABUrarenein
[ToBTOpenue, 06006menue. Pemenue BuGmorexa LIOK
97 pacyeTHBIX M Ka4YE€CTBEHHBIX 3aa4 110 1 .
o . https://m.edsoo.ru/ff0c2b30
teme "KIIJ[ anekTpoycTaHOBOK
I1 .
98 Hgg(T)OE:(I){ H§;1260516£:ZH§0 KypcC 1 1 buGmuorexa LIOK
" patop p " ypey https://m.edsoo.ru/ff0c2c52
CBeTOBBIC SABJICHHS
I1 .P
o | oo dicbmme e | Busmorsa 101
" https://m.edsoo.ru/ff0c2d6a
COXPAHCHUS B MEXaHHUKE
I1 000 . Pa0
100 roxerawm o reve "Koncbasma n ) bu6orera LIOK
N https://m.edsoo.ru/ff0c2e82
BOJIHBI
I1 600 . Pa0
100 roxerawm o reve "Creromse ) Bu6miotera LIOK
, https://m.edsoo.ru/ff0c3044
SIBIICHUS
IToBTropenue, o6o0menue. Pabora ¢
102 TekcTamu 1o Teme "KBanToBas u 1
snepHas Gpusmnka"
OBIIEE KOJIMYECTBO YACOB I10 102 97

[NPOTPAMME



https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044

YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O NIPOLHECCA
OBSA3ATEJIBHBIE YUYEBHBIE MATEPUAJIBI /IVISA YYEHUKA

» ®dwusuka: 7-# kiaacc: 6a30BbIM YPOBEHb: YyueOHUK, 7 kiacc/ [lepbimkun
.M., UanoB A.U., AkiinonepHoe obiiectBo «M3aaTenscTBo
«IIpocBenienue»

» @usuka: 8-if kiacc: 6a30BbIN YpOBeHb: yueOHUK, 8 kiacc/ [leppimkun U.
M., UBanoB A. 1., AkiinonepHoe o0uiectBo «31aTenbcTBO
«IIpocsemienne»

*  ®dusuka: 9-i kiacc: 6a30BbIA YpoBeHb: YueOHUK, 9 knacc/ [lepoimkun H.
M., I'ytauk E. M., UBanoB A. U., IletpoBa M. A., AKIMOHEpHOE OOIIIECTBO
«3narensctBo «lIpocsemenue»

* [udpossie madoparopun no pusuke RELAB

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA

» ®usuka: 7-# kiacc: 6a30BbIM YpOBEeHb: yueOHUK, 7 kiacc/ [lephikun
.M., UBanoB A.U., AkiinonepHoe odmiecTBo «M3aaTeabcTBo
«IIpocsemienue»

*  ®usuka: 8-i1 kiacc: 6a30BbIil ypoBeHb: yueOHUK, 8 kiacc/ [lepsimkun U.
M., UBanoB A. U., AkiimonepHoe o6miectBo «3narenbcTBo
«IIpocBemenue»

*  dusuka: 9-i1 kacc: 6a30BbIi ypOBEeHb: yueOHUK, 9 kiacc/ [lepoimkun 1.
M., I'ytauk E. M., IBanoB A. U., IletpoBa M. A., AKIMOHEpHOE OOIIECTBO
«3marensctBo «lIpocsemienue»

* Iludpossie nadbopatopuu no ¢puzuke RELAB

INUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHU
NHTEPHET

1. YKusas ¢usuka: oOyuaromias nporpamma. http://www.int-
edu.ru/soft/fiz.html

2. Ypoku (hM3UKHU C UCTIOJIB30BAHUEM

Wutepuera. http://www.phizinter.chat.ru/

®usuka.ru. http://www.fizika.ru/

dusuka: koyuieknus onbIToB. http://experiment.edu.ru/

®du3znka: EeKTPOHHAST KOJUICKITUS

onbITOB. http://www.school.edu.ru/projects/physicexp

6. Karasor ccbutok Ha pecypcesl o pusuke http://www.ivanovo.ac.ru/phys

7. becrutatHpie 0Oydaromye mporpaMmMbl 1O
dusuke http://www.history.ru/freeph.htm

8. JlaGopartopHblie padoThI 10 ¢u3nke. BupTyanabHble 1abopaTopHbIe
paboTsI. http://phdep.ifmo.ru

9. Anumanus GpU3NYECKUX MPOIECCOB
oowssacuenusmu. http://physics.nad.ru

10.Pusnueckas >armkioneausa http://www.elmagn.chalmers.se/%7eigor

ok w
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