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HOACHUTEJIBHASA 3AITMCKA

[Iporpamma 1o ¢u3uke Ha ypOBHE OCHOBHOTO 001Iero oOpa3oBaHUS
COCTaBJICHAa Ha OCHOBE MOJIOXKEHHH M TpeOOBaHMM K pe3ysibTaTaM OCBOCHUSI Ha
0a30BOM ypOBHE OCHOBHOM 00pa30BaTEIbHON MPOrpaMMbl, MPEACTABICHHBIX B
dI'OC OOOQ, a Takxe ¢ yu€ToM (eaepanpHO pabodeil mporpaMmbl BOCITUTAHUS U
Konuenuuu npenonaBanusi yue6Horo npeamera «Ousnkay.

Conepxanue mporpaMMmbl MO (U3MKE HaMpaBieHO Ha (QOopMUpPOBaHUE
€CTECTBEHHO-HAYYHON TPaMOTHOCTH OOYYaIOIIUXCS W OpPraHu3alfio H3y4YeHUs
Gu3NKN Ha NESITEIBHOCTHOW OCHOBE. B mporpamMmme mo (u3HMKE YYHUTHIBAFOTCS
BO3MOXXHOCTH y4yeOHOro mpenmera B peanusauuu TpebdoBanuit ®I'OC OO0
IJIAHUPYEMBIM JTUYHOCTHBIM U METAPEIMETHBIM PE3yJIbTaTaM OOYYCHHs, a TAKKe
MEXIIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYUHBIX Y4YEOHBIX IMPEAMETOB HAa YpPOBHE
OCHOBHOT'0 00111eT0 00pa30BaHUsI.

[Iporpamma o gusrke ycTaHaBIMBAET pacipesiesieHne Y4eOHOro Marepuaia
1o rojaMm o0yudeHus (M0 Kjaccam), MpejyiaraeT MPUMEPHYIO MOCIEI0BATEIbHOCTh
U3YYCHHUS] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUSI MPEIMETHOTO COJECP>KaHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEH 00yYaromuXcs.

[Iporpamma 1o ¢u3uke paszpaboTaHa C LETBI0 OKa3aHUA METOAUYECKOM
MIOMOIIY YYUTENIO B CO3/IJaHUU paboyveil mporpaMMbl 10 y4eOHOMY MPEIMETY.

duznuka SABISETCS  CUCTEMOOOPA3yIONIMM  JJii  €CTECTBEHHO-HAYYHBIX
y4eOHBIX TIPEIMETOB, MOCKOJIbKY (PU3MUECKHE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB
W SBJICHUHM, HW3y4aeMbIX XHUMHEH, OHOJOTHEH, aCTpOHOMHEW U (PU3HUECKOUN
reorpadueli, BHOCHUT BKJIaJ B CCTCCTBEHHO-HAYYHYI0 KApTHHY MHUpa,
IpEeNOoCTaBIsieT HamOoJiee SICHbIE O00pa3llbl MNPUMEHEHHS HAyYyHOTO METOoja
MO3HAHUSA, TO €CTh CIIOC00a MOTYYEHUs JOCTOBEPHBIX 3HAHUM O MUPE.

OnHa w3 TIaBHBIX 3ajlad (PU3UYECKOr0 0Opa30oBaHMsI B CTPYKType OOIIETO
o0pa3oBaHusI COCTOUT B (OPMUPOBAHUU €CTECTBEHHO-HAYYHON T'PAMOTHOCTH H
MHTEpeca K HayKe y 00y4aromuxcsl.

N3yuenne ¢u3umkun Ha 0a30BOM ypOBHE TMpeAroiaraeT OBJIaJCHUE
CIIEIYIOIMUMHA KOMIIETEHTHOCTSAMH, XapaKTEPU3YIONIMMH E€CTECTBEHHO-HAYYHYIO
IPaMOTHOCTb:

e HAay4YHO OOBSICHATH SIBJICHHSI,

e OIICHMBATh ¥ TOHUMATh OCOOEHHOCTH HAyYHOTO UCCIICIOBAHUS;

e HHTEPIPETUPOBATh  JIAHHBIE W  WCIOJb30BaTh  HAy4YHBIC
JI0KA3aTeNIbCTBA ISl TIOJTYYCHUSI BBIBOJIOB.

Ilenmn w3yueHuss (U3UKM HA YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHUs
ompenenensl B KoHuenuuu mnpenogaBaHusi ydeOHoro mpenmera «dusmka» B
oOpasoBarenbHbIX oOpraHusanusx Poccuiickoini ®Deaepanuu, peaU3yIOMMUX
OCHOBHBIE 00111€00pa30BaTeNbHbBIE MPOTPAMMBI, YTBEPKIAEHHON pEIICHUEM



Konnernn MunucrepcrBa npocseienust Poccuiickoit denepanuu (IpoTokoa ot 3
nexadps 2019 r. Ne [1K-4BH).
ey n3yvyenus: pusuku:

npuoOpeTeHne HHTepeca U CTPEMIIEHHS OO0ydYaroIuxcs K Hay4HOMY
U3yYCHHUIO TPUPOJABI, PA3BUTHE HMX HWHTEIUIEKTYyaJbHBIX M TBOPYECKUX
CIIOCOOHOCTEH;

pa3BUTHE MPEACTABICHUI 0 HAYYHOM METO/IE MO3HAHUS U (OPMUPOBAHNE
HCCJIEIOBATENICKOI'O OTHOIICHUS K OKPY KAIOLIUM SIBJICHUSIM;
dopMupoBaHHE HAYyYHOTO MHPOBO33PEHHUS KaK pe3ylbTara H3YYCHHS
OCHOB CTPOCHHsI MaTepuu U pyHIaMEHTaIbHBIX 3aKOHOB (PU3HUKU;
dopMupoBaHrE TPEACTABICHUNA O PONU (UBMKH ISl Pa3BUTUS IPYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  MPEACTaBICHUH O  BO3MOXKHBIX  chepax  Oyamyuier
npo(heCCUOHATILHON JEATENbHOCTH, CBSI3aHHOW ¢ (PU3MKOM, MOATOTOBKA K
JanbHenIIeMy 00y4eHHIO B 3TOM HaIlpaBJICHUH.

JIoCTHKCHHE 3TUX IIeJIed MporpaMMbl MO (U3HMKE Ha YPOBHE OCHOBHOTO
o01ero 00pazoBaHusi 00ECIEYMBACTCS PEIICHUEM CIIEAYIOIMINX 3a4aY:

npuoOpeTeHre 3HAHUM O  JUCKPETHOM CTPOCHHUM  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBIICHUSX

MPpUOOpPETECHUE YMEHUN OMHUCHIBATh U OOBACHATH (PU3UUYECKHUE SIBJICHUS C
HCITOJTb30BAHNEM TTOTYYCHHBIX 3HAHHH;

OCBOCHHME METOJOB PEIICHHS TMPOCTEUINNX pacyETHBIX 3a7a4 C
UCIIOJIb30BaHUEM buznIecKux MOJIETIeH, TBOPUYECKHUX u
MPaKTUKO-OPHUEHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOIIOAATh MPUPOIHBIE SIBJICHUS U BBIOIHATH OIBITHI,
nabopaTopHble pabOTBI ¥ JKCIEPUMEHTAIbHBIC HCCIEIOBAaHUS C
UCIIOJIb30BAaHUEM U3MEPUTEIBHBIX TPHUOOPOB;

OCBOEHHE NMPUEMOB PabOThl ¢ MH(pOpManuen (HU3NUIECKOro COAEpKaHMS,
BKJTFOYast MHGOPMAIIMIO O COBPEMEHHBIX JOCTIIKEHUAX (U3HWKHU, aHAINA3 H
KPUTHUYECKOE OlICHUBaHUE MHPOPMAIIHH;

3HAKOMCTBO €O chepaMu IpodeCCHOHATILHON ACATEILHOCTH, CBI3aHHBIMU
¢ (GU3MKOH, W COBPEMCHHBIMH TEXHOJIOTHSIMHA, OCHOBAaHHBIMH Ha
JTOCTIKECHUSX (PU3UICCKON HAYKH.

Ha wusyuenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOTO OOLIETrO

oOpa3oBanus oTBoUTCA 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HEZEINIO), B 8
kiacce — 68 yacos (2 uaca B Hezenmo), B 9 kinacce — 102 yaca (3 yaca B Henenio).

[Ipenyaraemelii B mporpamMMe mo ¢Gu3MKe MepedeHb JabopaTOPHBIX padoT H
OTIBITOB HOCHUT PEKOMEHIATEIbHBIN XapaKTeP, YIUTEIb JIeJIacT BHIOOp MPOBEACHUS



7a00paTOpHBIX PabOT W OMBITOB C YYETOM WHIWBHIYAIBHBIX OCOOCHHOCTEH
o0yJaromuxcsi, CIMCKa SKCIIEPUMEHTALHBIX 3aJaHUi, MpeaiaraéMbIX B paMKax
OCHOBHOTO rOCYAapCTBEHHOTO 3K3aMeHa 1Mo (U3HKeE.



COJAEPKAHUE OBYYEHUA
7 KIIACC

Pa3znen 1. ®u3uka u e€ poJib B IO3HAHUM OKPYKAKOIIEr0 MUPA.

®usuka — Hayka o npupoze. SBmenuss npuponasl. OuU3NUECKUE SBIICHHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Oduznueckre BeIUUMHBL. M3MmepeHune Qu3nyeckux BelWyuH. Duznyeckue
npubopsl. [lorpemHocts u3mMepenuil. MexxayHapoaHasi cucTemMa eIMHHII.

Kak ¢usuka w Jgpyrue eCTECTBEHHBIE HAyKH HM3Yy4alOT MPHUPOY.
EcTtecTBeHHO-HAy4YHBI METOJl TMO3HAHUS: HAOIIOJEHUE, MOCTAHOBKAa HAYYHOTO
BOIPOCA, BBEIBMYKCHUE THUIIOTE3, SKCIIEPUMEHT 10 MPOBEPKE THIOTE3, OObICHCHUE
HaOmonaemMoro sBieHus. Onrcanue GU3NIECKUX SBJICHUN C TTIOMOIIBIO MOJIECH.

Jemoncmpauuu.

1. MexaHnyeckne, TEIUIOBbIE, JJIEKTPUYECKHE, MAarHUTHbIE, CBETOBBIE
SIBJICHUSL.

2. ®duznueckue TpuOOPHI U MPOIEAYpa MPSIMBIX U3MEPEHUN aHAJIOTOBBIM U
1U(pOBBIM TPUOOPOM.

Jlabopamopnuie pabomot u onvimel.

1. OnpeneneHne NEHBI AEJIEHUA Kbl U3MEPUTEILHOTO MpUOopa.

2. H3mepeHune pacCTOsHHI.

3. U3mepenue o0bEMa KUIKOCTHU U TBEPAOTO TENA.

4. OnpeneneHne pa3MepoOB MaJIbIX TE.

5. M3mepenue Temmeparypbl MpU TOMOIIM >KUAKOCTHOTO TEpMOMETpa U
JaTYuKa TEMIEpaTypBhl.

6. lIpoBenenue uccnenoBaHusl MO NPOBEPKE THIIOTE3BIL: AANBHOCTH IMOJETA
HIapvKa, MyImeHHOTO TOPU30HTAIILHO, TEM OOJIbIe, YeM OOJIbIe BHICOTA
yCKa.

Pa3nen 2. [lepBoHavaibHbIe CBeJI€HNsI 0 CTPOEHHH BelllecTBA.

Ctpoenue BeliecTBa: aTOMbl W MOJEKYJIbl, HX pa3Mepbl. OMbITHI,

NOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JIBm>kenne dacTul BemiecTBa. CBs3b CKOPOCTHM JABWKEHHSI YacTHI[ C
Temriepatypoil. bpoyHoBckoe aBuxenue, nuddysus. BzaumopaeicTBue dvacTuil
BEILIECTBA: IPUTSHKEHUE U OTTAJIKUBAHUE.

ArperaTHble COCTOSIHHSI BEUIECTBA: CTPOEHUE Ta30B, KUIAKOCTEU U TBEPIIBIX
(kpuctamnuyecknx) Tesl. B3anMoCBA3b MEXIy CBOMCTBAaMHM BEIIECTB B PAa3HBIX
arperaTHhIX COCTOSTHUSIX M UX aTOMHO-MOJICKYJISIPHBIM cTpoeHueM. OCOOCHHOCTH
arperaTHbIX COCTOSIHUHN BOJIBI.

Jemoncmpayuu.

1. HaOmronenue OpoyHOBCKOTO IBHYKCHHUS.



2. HaGmronenne muddysun.
3. HaGmiopgenuwe ~ siBjaeHH,  OOBSCHSIOIIMXCS ~ MPUTSDKEHUEM WA
OTTAJIKUBAHUEM YaCTUII BEIIECTBA.

Jlabopamopnwie pabomot u onvimel.

1. Ouenka JuameTpa aToMa METOAOM psioB  (C  HCIOJIb30BAHHEM

dboTorpadmuii).
2. OnbIThI IO HAOJIIOICHUIO TEIIJIOBOTO PACIIUPEHUS Ta30B.
3. OnbIThI 10 0OHAPYKEHUIO IEUCTBUS CHUIT MOJIEKYJIIPHOTO MPUTSHKCHHUSL.
Paznen 3. /IBu:keHne U B3aUMO/IeiicTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE JBH)KCHHE.
Cxopoctb. CpellHsisi CKOPOCTh NP HEPABHOMEPHOM IBWKEHHHM. Pacuér myTtu u
BPEMEHHU JIBUKECHUS.
SBneHne uHepuMH. 3aKOH HHEpUHMH. B3aumopnelcTBHE Tell Kak IMpUYMHA
U3MEHEHUSI CKOPOCTH [BWXKEHUA Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTE BemiecTBa. CBsi3b IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €IUHULIE
00BbEMa BeleCTBA.
Cuita kak xapakTepucTuka B3aumozehcTBus Tein. Cuiia ynpyrocTd U 3aKoH
I'yka. M3mepenue cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBICHUE TATOTEHUS U CHUJIA
TskecTd. CHila TSDKECTH Ha JIpyrux mianerax. Bec tena. HeBecomocTs. Croxkenue
CUJI, HAPABJIEHHBIX MO OJHOW IpsiMOi. PaBHOnelcTBytomas cuil. Cuiia TpeHUsI.
TpeHue CKoJIbKEeHUs U TPeHUE NOKos. TpeHue B MpUpoae U TEXHUKE.
Jlemoncmpauuu.
1. HabGmroneHue MexaHHMYECKOTO JBUKCHHUS TeTa.
2. HM3MepeHune CKOpOCTH MPSIMOJIMHENHOTO ABUKECHUS.
3. HaOmtonenue siBJICHUSI UHEPIIUH.
4. HabmroneHne n3MEeHEHHs CKOPOCTH TPU B3aUMOICHCTBUU TETI.
5. CpaBHeHHE Macc M0 B3aUMOJEHCTBHIO TEJl.
6. CnoxkeHue cuil, HalpaBJICHHBIX 10 OJTHOM MPSIMOIA.
Jlabopamopnuie padbomut u onvimel.
1. OmpeneneHue CKOPOCTH PABHOMEPHOTO JIBHKEHHUS (IIapUKa B KUAKOCTH,
MOJIEIIN AJIEKTPUUECKOTO aBTOMOOMIIS M TaK Jajiee).

2. OmpepeneHne CpeHEN CKOPOCTU CKOJBKEHHsI OpycKa WM IapuKa o
HAKJIOHHOU TIOCKOCTH.
OmnpeneneHue mMIOTHOCTU TBEPAOTO TENA.

4. OmBITHI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTb PacCTsKEeHUd (IedhopMalivim)
MPY>KUHBI OT TPUIIOKEHHOU CHJIBI.

5. OnbIThl, TEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIbI TPEHUS CKOJIbKEHHST OT
BEca TeJla U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEM.

Paznen 4. laBiieHue TBEPABIX TeJ, )KUAKOCTEN U ra30B.



Hasnenne. CriocoObl yMEHBIICHUS U YBEIUUEHUs naBieHus. [laBienue rasa.
3aBUCHMOCTh JaBJIEHHs raza oT oObéma, TemmepaTypsl. [lepemaua paBneHus
TBEPIABIMHU TEJIAMHM, KUJIKOCTAMH M Tra3zamu. 3akoH [lackans. IIHeBmarnueckue
MalluHbl. 3aBUCUMOCTb JABJIEHUS >KUIKOCTH OT INIyOMHBL. ['mapocraTmyeckuid
napajokc. Coobuaronecs cocyipl. [ napaBinyeckue MEXaHU3MBbl.

Atmocdepa 3emsn u atmochepHoe naBieHue. [IpuunHBI CyliecTBOBaHUSA
BO3AylIHOW oOosouku 3emiu. OnbliT Toppuuermu. M3mepenue arMocdepHOro
JaBJICHUA. 3aBUCUMOCTb aTMOC(EpPHOTo JAaBIECHUS OT BBHICOTHI HaJl yPOBHEM MOPAI.
[TpuGops! a5 u3MEpeHust aTMOCPEPHOTO 1aBICHUSI.

JlericTBUE KUAKOCTU U ra3a HA MOTPYKEHHOE B HUX TENO. BeITamkuBaronas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue Ten. BoznyxomnnaBanue.

Jlemoncmpauuu.

o Uk~ W N
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3aBUCHUMOCTH JIaBJICHUS ra3a OT TEMIEPaTyphI.

[lepenaya maBiaeHUs KUIKOCTHIO U Ta30M.

Coobmiaromyecst COCy/Ibl.

['mapaBnnyeckui mpecc.

[IposiBieHue AeicTBHUS aTMOC(EPHOTO JaBICHUS.

3aBUCUMOCTH BBITAJIKHUBAIOIICH CHIIBI OT 00BEMA MOTPYKEHHOM YacTH
TeJIa U INIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITATKMBAIOLIEH CHJIBI BECY BBITECHEHHOM KHUIKOCTH.
YcnoBue 11aBaHus TEJ: TUIABAHUE WM TTOTPYKEHUE TEJ B 3aBUCUMOCTH
OT COOTHOIICHHUS IJIOTHOCTEH Tela U JKUIKOCTH.

Jlabopamopnuie pabomot u onvimel.

1.

HccnegoBanue 3aBUCUMOCTH Beca TeJa B BOJAE OT 00bEMA MOrPYKEHHOMN B
KUJKOCTb YaCTH TeJa.

OnpeneneHue  BBITAJIKUBAIOIICH  CUJIbI, JCHCTBYIONIEHM Ha  TeEJoO,
IIOIPYKEHHOE B KUJIKOCTbD.

[TpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIECH CUJIbI, IEMCTBYIOIIEH HA TEIO
B KHUJIKOCTH, OT MacChl TeJa.

OnbITel, JEMOHCTPUPYIOIIME 3aBUCUMOCTb BBITAJKHBAOIICH  CHIIBI,
JEUCTBYIOIIIE Ha TEIO0 B IKUIKOCTH, OT O0BEMA MOrPYKEHHOU B
KUJKOCTh YaCTH TeJIa U OT TJIOTHOCTH >KUJIKOCTH.

KonctpyupoBanue apeomeTpa WJIM KOHCTPYMPOBAHUE JIOJKH U
OIIpELICJICHUE €€ TPY30II0ABEMHOCTH.

Pa3nen 5. Pabora u MOHOCTB. JDHeprusi.
Mexanuueckas padbota. MOIIHOCTb.

[IpocTeie MexaHM3MBI: pbluar, OJIOK, HAKJIOHHAas IJIOCKOCTh. IIpaBuio
paBHOBecus pbiuara. [[puMeHeHnue npaBuiia paBHOBECHUS pblyara K OJIOKy.



«3onoroe mpaBwio» MexaHukd. KIIJI npocteix wmexanusmoB. IIpocteie
MEXAHU3MBI B OBITY U TEXHUKE.

Mexanuueckass dHeprud. KuHeTnueckas W NOTEHUHAIbHAs 3HEPIHUs.
IIpeBpaleHre 0OTHOTO BUAA MEXAHUYECKOW SHEPTUU B IPYTOi. 3aKOH COXPAaHEHUs
SHEPIrUU B MEXAHUKE.

Jlemoncmpayuu.

1. ITpumepbl MPOCTHIX MEXAHU3MOB.

Jlabopamopnwie pabomot u onvimel.

1. Omnpenenenve pabOThI CHIIBI TPEHUS NMPU PABHOMEPHOM JBHKCHHH Tela

10 TOPU30HTAIIBHOM TOBEPXHOCTH.
2. HccnenoBanue ycinoBHil paBHOBECHUS pblUara.
3. Uzmepenue KIIJ] HaKIIOHHOM MJIOCKOCTH.

4. M3ydeHue 3aKOHa COXPAaHEHUSI MEXaHUYECKON SHEPIHH.
8 KJIACC

Pa3nes 6. TenuioBble siBJIeHHUS.

OCHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO--KMHETUYECKOM TEOPUU CTPOEHUS
BemecTsa. Macca M pa3Mmepbl aTOMOB M MOJIEKYJ. ONBITHI, MOATBEPKIAIOIINE
OCHOBHBIE TIOJIOKEHHUS MOJIEKYJIAPHO-KUHETUYECKOU TEOPUU.

Mopenu TBEPAOrO, >KUAKOTO M Ta3000pa3HOr0 COCTOSHUW BEILIECTBA.
Kpucrannnueckue n amopdubie Tena. OObICHEHHE CBOMCTB ra3oB, KUIKOCTEH U
TBEPABIX TEJI HA OCHOBE MOJOXKEHUA MOJIEKYJSIPHO--KUHETUYECKONM TEOPUH.
CmaunBaHMe U KalWUIIpHBIE SBIEHUS. TeIIoBoe pacliupeHue U CKaThe.

Temneparypa. CBsi3p TemIiepaTypbl CO CKOPOCTBIO TEIUIOBOIO JBHYKEHUS
yactull. BHyTpeHHsiss sHeprus. CrnocoObl HM3MEHEHHMsS BHYTPEHHEH OJHEpPIHH:
Terionepeaada 17§ COBEPILIECHUE paboThI. Bunibt TEIJIONEePENAuHn:
TEITIONPOBOIHOCTh, KOHBEKIUS, U3TyYEHHUE.

KonuyecTBo TemyioThl. YenpHas TEIJIOEMKOCTh BEIIECTBA. TermIo00OMeH U
TEIUIOBOE paBHOBECHE. YpaBHEHHe TerioBoro Oamanca. IlnaBnenue w
OTBEPJICBAHME KPUCTAUIMYECKUX BEIIECTB. YJIEJbHAas TEIUIOTAa IUIABJICHHUS.
[Tapoo6pazoBanue u kouaeHcarus. Mcnapenuwe. Kunenue. YnpenbHas Teriora
napooOpa3oBaHusi. 3aBUCUMOCTh TEMIIEPATypbl KHUIEHHUS OT aTMOC(EpPHOro
JABJICHUS.

BnaxunocTts BO3myxa.

DHeprus TOIUIMBA. Y AeNIbHASI TEMI0TA CTOPAHUSL.

[Tpuntuner pabotel TemnoBbix aurareneid KIIJ[ TemmoBoro asuraresns.
TerutoBble IBUTaTEIN U 3aIATA OKPYKAOILIEH CPEJIbI.

3aKOH COXpPaHEHHUs U MPEBPALLEHUS SHEPTUU B TEIJIOBBIX IPOLIECCAX.

Jemoncmpayuu.

1. HaOmroneHue OpOyHOBCKOTO JBMXKEHUSI.
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10.
11.
12.
13.

Hab6monenne nuddysum.

HaOnronenue ssBieHn cMauMBaHUs U KalWLIISIPHBIX SIBJICHUM.
HaOmnroienue TeraoBoro paciuiupeHus Tel.

N3MeHenune naBieHus raza Npv WU3MEHEHUH O0BbEMA U HArpeBaHUU WU
OXJIAXK]ICHUH.

[IpaBuna uamepeHus TeMnepaTypsl.

Buae! Terutonepenaumn.

OxJtaXkIeHUE MPY COBEPILICHUH PAOOTHI.

Harpeanue nipu coBepiiieHUH padOThl BHEIIHUMU CUJIAMHU.
CpaBHEHHE TEIUIOEMKOCTEN Pa3IMYHbIX BEIIECTB.
Habmonenve kurmeHusl.

HaOnronenue nocTosiHCTBa TeMIEpaTyphl MPH IJIABJICHUU.
Mojenu TeIUIOBBIX ABUTATEICH.

Jlabopamopnwie pabomot u onvimel.

1.
2.
3.

10.
11.
12.
13.

OMnbITHI 10 0OHAPYKEHUIO IEUCTBUSI CHUJT MOJICKYJIIPHOTO TIPUTSHKCHUS.
OnbITHI O BHIPAIIMBAHUIO KPUCTAJJIOB IIOBAPEHHOM COJIM WM caxapa.
OnbITel 0 HAOMIOAEHUIO TEIUIOBOTO PACHIMPEHUS Ta30B, KUAKOCTEH U
TBEPABIX TEIL.

OmnpeneneHue AaBiaeHUs BO3AyXa B OAJJIOHE ITIPUIIA.

OnbITI, AEMOHCTPUPYIOIIUE 3aBUCUMOCTh AABJICHUS BO3/lyXa OT €ro
00BbEMa 1 HArPEeBAHUS WIIH OXJIAXKICHHUS.

[IpoBepka runoTe3sl JUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOMKA KUJIKOCTH
B TEPMOMETPUUYECKON TPyOKE OT TEMIIEPaTypHhI.

HaGmonenne wu3MeHEeHUs BHYTPEHHEW OHEpPrud Tena B pe3ysibTare
TEeTIonepeaun U padoThl BHEITHUX CHUJT.

UccnenoBanue siBjeHUS TEIO0OOMEHA MPU CMEITUBAHUN XOJIOTHON U
ropsiueu BOJBI.

OnpezneneHne  KOJIMYECTBA  TEIUIOTHI, TMOJYYEHHOIO  BOJIOM  Mpu
TEIJI000MEHE C HAarpPEeThIM METAUIMUECKUM LIHJIUHIPOM.

Onpenenenue y1eIbHOM TEMIIOEMKOCTH BEIIECTBA.

Hccnenosanue nponecca ucnapeHusl.

OnpeneneHrne OTHOCUTEIBHOM BIIAXKHOCTH BO3TyXa.

OnpeneneHue yaenbHON TEMIOTHI IJIaBICHUS JIbA.

Pa3nen /7. JjekTpuyecKue U MATHUTHbIE SIBJICHHUS.

OnekTpuzanus Tenl. J[Ba poaa >IEKTpUUECKUX 3apsaoB. BzaumopeiicTBue
3apsOKEHHBIX  Tell. 3akoH KynoHa (3aBUCMMOCTh  CHJIBI  B3aUMOJEHCTBUSA
3apSKEHHBIX TEJ OT BEJIMYMHBI 3apsII0B U PACCTOSIHUS MEXKIY TEJIAMH).

Onektpuueckoe mnojse. Hanpsok€HHOCTh siekTpudeckoro noss. [IpuHnmn
CYTEPIIO3ULINH JIEKTPUUECKUX MOJIeH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpuueckux 3apsiioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpOBOOHMKM W JOUBJNEKTPUKU. 3aKOH  COXPAHECHUS
3JIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKU TOK. YCIIOBHS CYIIECTBOBAHUS DJIEKTPUYECKOIO TOKA.
Hcrounnkyn mMOCTOSIHHOTO TOKa. JIeMCTBUSL 3JIEKTPUYECKOTO TOKa (TEIUIOBOE,
XUMUYECKOE, MArHUTHOE). DIEKTPUUECKUIN TOK B JKUJIKOCTSIX U ra3ax.

Onektpuueckass uenb. Cuiia  Toka.  DJEKTPUYECKOE  HAIPSKEHHE.
ComnpoTuBiieHHE NPOBOJHMKA. YIETbHOE CONPOTUBIECHUE BeHlecTBA. 3akoH Oma
o ydactka nenu. [locnegoBarenbHOe W mapauieNibHOE — COCIMHEHHE
MPOBOJHUKOB.

Pabota W MONIHOCTH JJIEKTpUYECKOro Toka. 3akoH Jlxoyns—Jlenna.
DNEeKTpUYECKUEe 1EMu U MOTPeOUTeNu IeKTpuIecKon 3Hepruu B ObITy. KopoTkoe
3aMbIKaHUE.

[ToctostHHBIE ~ MarHuThl.  B3auMoOAelcTBHE  MOCTOSIHHBIX ~ MAarHUTOB.
MarauTtHoe 1ose. MarHuTHOE nojie 3eMJIM M €ro 3HAYCHUE IS KU3HU Ha 3eMIle.
OnbiT  Opcrena. MarHuTHoe 1oOJIe  AJNEKTpUYECKOro Toka. IIpumeHeHwue
3JIEKTPOMArHUTOB B TEXHUKE. JIEHCTBME MAarHUTHOTO I10JIsI HA IIPOBOJIHUK C TOKOM.
DJIEKTPOJIBUTATENlb IOCTOSSHHOTO TOKAa. VCHOIb30BaHUE 3IIEKTPOJBUTATENECH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

Onbitel @apanes. SABiaeHue 3J1eKTPOMArHUTHOM MHAYKUuK. [IpaBuio Jlenna.
DIIEKTpPOreHepaTop. Cnioco6b1 IIOJTy4YECHUS AJIEKTPUYECKON DHEPIUHU.
DNEKTPOCTAHIIMU Ha BO30OHOBIISIEMbIX HCTOYHUKAX YHEPTUH.

Jlemoncmpayuu.

DIeKTpu3aius Tedl.
JIBa pona 3JIEKTpUUECKUX 3apsAI0B U B3AUMOJEHUCTBUE 3apSIKEHHBIX TEJL.
Y CTpOUCTBO U IEUCTBUE JIEKTPOCKOMA.
DneKTpocTaTU4eCKask UHTYKIIHSL.
3aKOH COXpaHEHUs AEKTPUUECKUX 3aPSI0B.
[IpOBOIHUKH U JUBIEKTPUKHU.
MopaenupoBaHre CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO TOJIS.
N cTOUYHMKH TOCTOSTHHOTO TOKA.
JIelcTBUS DIIEKTPUYECKOTO TOKA.
. DIIEKTPUUYECKUN TOK B KHUJIKOCTH.
. 'a30BBIU pa3psia.
. I3mMepenue cuibl TOKka aMIepMeTpoM.
. I3mMepeHne 3eKTpuYeCcKOTo HAPSKEHUS BOJIBTMETPOM.
. Peocrar u MarasuH COpOTUBIICHUN.
. B3aumoielicTBMe NOCTOSIHHBIX MAarHUTOB.
. MoaenrpoBaHnue HEBO3MOKHOCTH Pa3ACIICHUS MMOJOCOB MarHuTa.
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17.
18.
19.
20.
21.
22.
23.
24,

25.

MoaennpoBaHre MarHUTHBIX MOJIEN MOCTOSIHHBIX MArHUTOB.

OmneIT Dpcrena.

MarnutHoe 1oJie Toka. DJIEeKTPOMarHur.

JlelicTBHE MarHUTHOTO MOJIA HAa MTPOBOJIHUK C TOKOM.

DNEeKTPOABUTATEIb MOCTOSTHHOTO TOKA.

UccnenoBanue saBiaeHUs JIEKTPOMAarHUTHON WHTYKIIVH.

Oneitel Gapanes.

3aBUCUMOCTh HAINPABJICHUS WHIYKIMOHHOTO TOKa OT YCJIOBUU €ro
BO3HHUKHOBCHMS.

DJIEKTPOTreHEePaATOP MOCTOSIHHOTO TOKA.

Jlabopamopnuie padbomot u onvimeol.

1.

o v A~ W

10.
11.

12.

13.

14.

15.

16.

OnbITel 1O HAOMIOACHUIO DJIEKTpU3AIlMU TNl HHIYKUMEW | 1pu
COIIPUKOCHOBEHUMU.

HccnenoBanue JOEUCTBUA DJIEKTPUYECKOTO TMOJS HA IPOBOJHUKU U
JIVBJIEKTPUKHU.

COopka 1 mpoBepka pabOThI IIEKTPUUYECKOH 1IETIH TTOCTOSIHHOTO TOKA.
W3mepeHue u peryampoBaHue CUIIbI TOKA.

N3mepenue u peryimpoBaHue HANPSLKEHUS.

HccnenoBanne 3aBUCHUMOCTH CHJIBI TOKA, MIYLIErO 4€pe3 PE3UCTOP, OT
COITPOTHUBIIEHUS PE3UCTOPA U HAIIPSDKEHUS HA PE3UCTOPE.

OnbITHI, JIEMOHCTPUPYIOLINE 3aBUCUMOCTb AIEKTPUYECKOTO
COIIPOTUBIIEHUS MPOBOJHMKA OT €ro JJIMHBI, IUIOLIAJA IONEPEYHOTO
CEUYCHUS U MaTepuana.

IIpoBepka mnpaBuia CIOXKEHUS HAINPSHKEHUNW IIPU MOCIEA0BATEIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBwia ajii CWIbl TOKa MPU MNapaJUIEIbHOM COEIUHEHUU
PE3UCTOPOB.

Omnpenenenre pabOThI IEKTPUUECKOTO TOKA, UAYIIET0 Yepe3 PE3UCTOP.
OnpeneneHre MOIIHOCTA  3JEKTPUYECKOTO TOKA, BBIAEISAEMON Ha
pe3nucTope.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO 4Y€pe3 JIAMIIOYKY, OT
HANPsKECHHS Ha HEM.

Onpenenenue K11/ narpesarens.

NccnegoBanne MarHuTHOTO B3aUMOJICUCTBUS TOCTOSIHHBIX MAarHUTOB.
N3yueHne MarHUTHOrO TMOJIE TOCTOSIHHBIX ~ MAarHUTOB TpU  HX
00bETMHEHUU U Pa3JIeJICHUH.

HccnenoBanue NeMCTBUS SJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.



17. ONBITBL, JI€MOHCTPUPYIOLIME 3aBHCHUMOCTh CHJIBI  B3aHUMOJEHCTBHUS
KaTyIIKd C TOKOM M MarHuTa OT CHJIbl TOKa W HAIpPaBJICHUS TOKa B
KaTyLIKE.

18. M3y4yeHue nercTBrs MATHATHOTO T10JIS HA POBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue 1 n3ydeHue padoThl 31EKTPOABUTATENS.

20. U3mepenue KII/] anexTpoaBurarebHON yCTaHOBKH.

21. ONBITBI IO MCCIENOBAHUIO SIBJIICHUS DJIEKTPOMAarHUTHOW WHIYKIIMU:
UCCJICIOBAHNE WM3MEHECHHMM 3HAYCHUS W HANpPABICHHUS HWHAYKIMOHHOIO
TOKA.

9 KJIACC

Pa3nen 8. Mexannueckue siBJIeHUS.

Mexannueckoe aBwkeHHE. MarepuanpHas Touka. (Cucrema OTCUETA.
OTHOCHUTENIBHOCTh MEXAHWYECKOTO JBHKEHHsA. PaBHOMEpHOE NPSMOJIMHEWHOE
nBxeHue. HepaBHoMepHOe npsiMoMHENHOE JBHKEeHUE. CpellHsIsl 1 MTHOBEHHAas
CKOpOCTB TeJla TP HEPABHOMEPHOM JBHKCHUH.

VYckopenue. PaBHOyckopeHHOe mpsiMosiHENHHOE JBMxkeHue. CBoOomHOE
nagenue. OnbiThl ["anues.

PaBHOMepHOE nBUXKEHUE TO OKpyKHOCTH. Ilepumon m yactora oOparieHus.
JIuHeiHas 1 yrioBasi CKOpOCTH. LIeHTpocTpeMUTENbHOE YCKOPEHHE.

IlepBsiii 3ak0oH HeroTona. Bropoii 3akon Herotona. Tpetuit 3akon HeroTona.
[IpuHIMI Cynepno3uum CUL

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHHs: CuJla TPEHUS CKOJIbKEHUS, CHIIA
TPEHMUS ITOKOsI, APYTUE BUJIbI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOpEHHE CBOOOIHOTO
najgeHus. J[Bumxenue mianetr BOkpyr Connua. IlepBasi kocmuyeckasi CKOpPOCTb.
HeBecomocTs 1 neperpysku.

PaBHOBecue matepuanbHOM TOYkH. AOCOMOTHO TBEpAOE Teio. PaBHOBecue
TBEPAOTO TeJIa C 3aKPEIVIEHHON OChIO BpauieHus. MoMeHT cuibl. LleHTp TskecTu.

Nmnynec Tena. M3menenne mmiynesca. MiMmynee cumbl. 3aKOH COXpaHEHUS
UMITYyJIbCa. PEakTUBHOE IBUKEHUE.

Mexannueckass paboTra ¥ MOIMHOCTh. PaboTa CHI TSKECTH, YIPYTOCTH,
TpeHusi. CBsA3b dHEepruu u paboThl. [loTeHInanbHas YHeprus Teia, MOJHATOTO HaJl
NOBEPXHOCTHIO 3eMin. [[oTeHIManbHas SHEprus CKaTou NnpykuHbl. Knnetnueckas
sHeprus. Teopema O KMHETUYECKOW SHEPIUU. 3aKOH COXPAHEHUS MEXaHWYECKOU
DHEPIUH.

Jemoncmpauuu.

1. HaGnrogeHne MexaHMYeCKOro JIBUKEHUS Tella OTHOCUTEIBHO Pa3HbIX Tell

OTCYETA.
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10.
11.
12.
13.
14.
15.
16.

CpaBHeHuUe MyTel U TPACKTOPUM IBUKEHUS OJJHOTO U TOTO e Tea
OTHOCHUTENBHO Pa3HbIX TEJl OTCUETA.

W3mepeHne CKOPOCTH U YCKOPEHUS NPSIMOJIMHENHOTO IBHKCHUS.
HcenenoBanue Npu3HAaKOB PABHOYCKOPEHHOTO ABUKEHUS.

HabGnrogenue qBUKEHUS TENa 0 OKPYKHOCTH.

HabGnronenne MexaHU4eCKUX SIBJIICHUM, MPOUCXOISAIIUX B CHCTEME OTCUETa
«Tenmexka» mnpu €€ paBHOMEPHOM M  YCKOPEHHOM JIBUKECHUU
OTHOCUTEJILHO KaOMHeTa (PU3UKHU.

3aBUCHUMOCTh YCKOPEHHS Tella OT MacChl Telda U JACHCTBYIOIIEH HAa HEro
CHUJIBL.

HabGnronenue paBeHCTBA CUII TP B3aMMOJICHCTBUH TEJL.

M3meHeHue Beca Teiia IpU yCKOPEHHOM JIBUKCHUH.

Ileperaua nmmyJibca py B3aMMOIEVICTBUH TEIL.

[IpeoOpazoBaHus SHEPTUU [TPU B3aUMOICUCTBUH TEJL.

CoxpaHeHne UMITyJIbCa IPA HEYIIPYTOM B3aUMOJECHCTBUN.

CoxpaHeHne UMIyJibca Mpu a0COTIOTHO YIPYTOM B3aUMOJEHCTBUH.
HabmroneHre peakTUBHOTO JIBUYKEHUSI.

CoxpaHeHHne MEXaHMYECKOM YIHEPTUH MPU CBOOOTHOM MaJIEHUU.
CoxpaHeHHEe MEXaHUYECKOM SHEPTUH ITPH JIBHKEHHUH TeNa MO ACHCTBUEM
MPYKHUHBIL.

Jlabopamopnuie pabomot u onvimel.

1.

KoncTpynpoBanue Tpakra Ijsi pa3roHa U JaldbHEWIIEr0o PaBHOMEPHOIO
JBIKEHUS IIAPUKA UITU TEJIEHKKH.

Onpenenenue CpeaHel CKOPOCTH CKOJIBKEHHS OpycKa WU JIBUKEHUS
[IapyKa Mo HaKJIOHHOW IUIOCKOCTH.

OrnpeneneHue YCKOpEHHsS Teja MPU PaBHOYCKOPEHHOM JABHMXKEHHH TIO
HAKJIOHHOM TIOCKOCTH.

UccnenoBanne 3aBUCUMOCTH MYTH OT BPEMEHHM MPU PABHOYCKOPEHHOM
JBIDKCHUHU 0€3 HayaJbHOM CKOPOCTH.

[IpoBepka THUIIOTE3bI: €CIM TPU PaBHOYCKOPEHHOM JIBIDKCHHH 0e€3
HayaJbHOM CKOPOCTU IYTH OTHOCATCS KakK psij HEYETHBIX 4YHUCEN, TO
COOTBETCTBYIOIINE MIPOMEKYTKH BPEMEHHU OJIUHAKOBHI.

UccnenoBanne 3aBUCUMOCTH CUJIBI TPEHUSI CKOJIBKEHHS OT  CHJIBI
HOPMAaJILHOTO JIABJICHHUSI.

Omnpenenenue kodppuimeHTa TPEHUS CKOIBKCHHSI.

Onpenenenue )KECTKOCTH MPYKUHBI.

Onpenenenue pabOThl CUJIbI TPEHUS MPU PABHOMEPHOM JIBHDKCHUHU Teja
10 TOPU3OHTAIBHON MOBEPXHOCTH.



10. Onpenenenne pabOTBl CWJIBI  YNPYroCTH TMpPH TOABEME Tpy3a C
UCIOJIb30BaHUEM HETOABUKHOTO U MOJBUKHOIO OJIOKOB.

11. MI3y4yeHue 3aK0HAa COXPAaHEHUS SHEPTUH.

Pa3nen 9. Mexannueckue Kojie0aHus M BOJIHBI.

KonebarenbHoe aBmxkeHne. OCHOBHBIE XapaKTEPUCTUKHU KOJIeOaHUil: epuo,
4acToTa, aMILUIMTyna. MareMaTuueckuil ¥ MPYKUHHBIA MasTHUKH. [IpeBpamenne
SHEPTUM NPU KOJIEOATETbHOM IBUKEHUH.

3aryxaromue — koineOaHus.  BbeiHyxkaeHHble — konebaHus.  Pe3oHaHc.
Mexanndeckue BosiHBL.  (CBOMCTBa MEXaHMYECKUX BOJIH. IIpomosibHble M
[OTIEpeYHble  BOJHBL. JInMHA BOJHBI M CKOPOCTh €€  paclIpOCTPaHEHUS.
MexaHn4deckue BOJIHBI B TBEPIAOM TEJE, CEUICMUYECKUE BOHBI.

3ByK. I'poMKOCTh 3BykKa M BbicoTa TOHA. OTpaxeHue 3Byka. MHQpa3Byk u
YJIBTPa3BYK.

Jlemoncmpauuu.

1. HaOmronmenue xoneOaHuM T IO JEUCTBUEM CHUIBI TSXKECTH U CUJIBI
YOPYTOCTH.

Habmonenue konebanuii rpy3a Ha HUTU U Ha IPY>KUHE.
HabmtoieHue BBIHYKICHHBIX KOJI€0aHUM U pe30HaHca.
PacnipocTpaHneHne npo10JIbHbIX U MMONEPEYHBIX BOJIH (Ha MOJEIN).
Habmro1eHue 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKYCTHUYECKHUI pE30HAHC.

o Uk~ W

Jlabopamopnuie padbomut u onvimel.
1. OmpeneneHue dYacTOThl U TEpHoJa KoyiebaHWM  MaTeMaTH4eCKOTro
MasiTHUKA.
2. OmpeneneHne 4acTOThI U Meproaa KOJIeOaHU TPYKUHHOTO MasiTHUKA.
3. HccnenoBanue 3aBUCMOCTH MEPHO/Ia KOJIeOAaHUH TIOJIBEIIEHHOTO K HUTH
rpy3a OT JJIMHbI HUTH.
4. VccnenoBaHnue 3aBUCUMOCTH MEPHO/Ia KOJICOaHUH NPY>KMHHOTO MasiTHUKA
OT Macchl rpysa.
5. IIpoBepka HE3aBUCUMOCTH IEpPUOA KOJIEOAHUN T'py3a, MOJBEIIEHHOTO K
HUTH, OT MacChl Ipy3a.
6. OmbBITBI, JIEMOHCTPUPYIOIIUME  3aBUCUMOCTh  Mepuojaa  KoieOaHui
MPY>KUHHOTO MasiTHUKA OT MACChI IPy3a U KECTKOCTH MPYKUHBI.
7. VI3aMepeHnue ycKopeHus: CBOOOHOTO MMaICHUsI.
Paznesn 10. DiiekTpoMarHuTHoOE 10JI€ U 3JIEKTPOMATHUTHbIE BOJIHBI.
OJIEKTPOMarHuTHOE  MoJie.  JJEKTpOMarHuTHble  BoOJIHBL.  (CBoOMCTBa
AJEKTpOMarHuTHhIX BOJH. Illkanma »iaekTpoMarHUTHBIX BOJH. Vcmosib3oBaHMe
AJIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3HU.



DnexkTpomMarHuTHas npupoga csera. CkopocTs cBeTa. BogHoBBIE cBOMCTBa
CBETA.

Jemoncmpauuu.

1. CBolCTBa 3JEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOMCTBA CBETA.

Jlabopamopnwie pabomot u onvimel.

1. 3ydeHne CBOWCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMIBHOTO

TenedoHa.

Pa3znen 11. CBeToBbIe IBJICHUS.

JlyueBas  momenr  cBera.  Mcrounukm ~— cBera.  [IpssMonuHEWHOE
pactpoctpaneHue ceera. 3atMenust Connia u Jlynsl. Otpaxenue ceera. [limockoe
3epKajo. 3aKOH OTPaKEHUs CBETA.

[Ipenomnenue cBera. 3akoH mOpesnoMiieHHus cBeta. l[loiHOoe BHyTpeHHee
OTpa)K€HHE CcBeTa. lCrnoap30BaHUME TOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTHUYECKUX CBETOBOAAX.

Jlunza. Xonm mydeit B gnumH3e. OnTuyeckas cucrema (¢oToarnmapara,
MUKpOCKONIa M Tejeckoma. ['1a3 kak onTuyeckass cuctema. bin3opykocTs u
aNbHO30PKOCTb.

Paznoxenue Oenoro cBera B crekTp. Omnbitel Hptorona. Croskenue
CIIEKTPaJIbHBIX I[BETOB. J{ucnepcus ceera.

Jlemoncmpauuu.

[IpsAMosIMHENTHOE paCIPOCTPAHEHUE CBETA.

OTtpaxkeHue cBera.

[Tony4yenune n3o0pakxeHuil B INIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[IpenomiieHue cBera.

OnTuyeckuii CBETOBO/I.

Xop mydeii B coOuparoriei JmH3e.

XoJ ayden B pacCenBAroOLIEH JINH3E.

[Tomy4yenune n300pakeHH C TOMOIIIBIO JINH3.

[TpuHun neiictBus ¢oToanmapara, MUKPOCKOIA U TEIECKOIIA.
10. Mopens riasa.

11. Pa3nosxenue 6emoro cBeTa B CIEKTP.

12. [Tomyuenue 6emoro cBeTa MpH CI0KEHUU CBETA PA3HBIX 1[BETOB.

L 0 N o Uk W DN E

Jlabopamopnuie pabomot u onvimel.

1. HccnenoBanue 3aBUCUMOCTH YIJIa OTPa)KEHUS CBETOBOTO JIy4a OT yriia
nafCHUS.

2. M3yueHwne XapaKTepUCTHUK N300paKCHHS ITPEAMETA B TUIOCKOM 3epKaJie.

3. HccnemoBanue 3aBUCMMOCTH YTJIa TIPEIOMJICHHUST CBETOBOTO JIyda OT yTiia
najcHUs Ha TPAHUIIE «BO3TyX—CTEKIION.



4. Tlonmyuyenue n300pakeHU C TOMOIIbIO COOMPAIOIIEH JINH3BI.
Omnpenenenne (pOKyCHOIO PACCTOSTHUS U ONTHYECKON CHIIBI COOMpAIOLIEit
JIMH3BI.

6. OIBITHI 110 Pa3JI0KEHHUIO OEJIOT0 CBETA B CIIEKTP.

OnbITEl IO BOCHPUATHUIO IIBETA MPEIMETOB IPHU UX HAOIIOJCHUM Yepes
[[BETOBbIE (DUIIBTPBHI.

Pa3nen 12. KBanToBble siBJIEHUS.

Omnsitel Pesepdopna u mnanerapHas monenb aroma. Mozens atroma bopa.
Hcnyckanue u norsomenye ceera atoMoM. KBaHThl. JInHE4aTbIe CIIEKTPHI.

PannoaktuBHOCTh. Anb(a-, 6eTa- u ramma-usnydeHus. CTpoeHue aTOMHOTO
anpa. HyxionHas Mogens aroMHoro sgapa. HMsorombel. PaanoakTuBHBIE
npespaieHus. [lepuon momypacnasa aTOMHBIX €.

SnepHble peakuyu. 3aKOHbI COXPAHEHUsS 3apsA0BOTO M MacCOBOIO YHCEIL.
OHeprus CBsA3M aTOMHBIX sAnep. CBA3bp Maccel M dHEpruM. Peakuuu cuHTE3a U
nenenus saep. Mcrounnku 3aeprun ConHna v 3BE3 1.

SAnepHas »Hepretuka. JleMCTBUS paJMOAKTUBHBIX H3JIyYCHU Ha >KHUBBIC
OpPTraHHU3MBI.

Jemoncmpauuu.

1. CHexTpsl U3yYEHHUs U MOTJIOIICHHUS.

2. CHekTpsl pa3IHYHbIX Ia30B.

3. CnekTtp Bozopoa.

4. HaOmonenue TpekoB B kamepe BunbcoHa.

5. Pabora cuérurka HOHU3UPYIOUIUX U3TYyUEHUI.

6. Perucrpanus nznydeHus NpUpOAHBIX MUHEPAJIOB U MPOIYKTOB.

Jlabopamopnuie padbomot u onvimel.

1. HalnroneHue CIIoMIHbBIX ¥ IMHEHYAThIX CIEKTPOB U3JTyUYEHUS.

2. HccnenoBanue TpeKOB: U3MEPEHUE SHEPTUH YACTULIBI IO TOPMO3HOMY

nytu (1o ¢ororpadusim).

3. HM3mepeHue paauoakTUBHOTO (OHA.

IHoBTOpHTEIbHO-0000IAKOIIUI MOAYJIb.

[ToBTOpHTENHEHO--00001AIOIINI MOYJb TPEAHA3HAYEH JUIsl CUCTEMATU3ALH
u  0000IIeHUsT MOPEIMETHOTO  COJEpKaHUS W ONbITa  JEATEJIbHOCTH,
IpUOOPETEHHOTO MPU U3YUYEHUU BCETO Kypca (GU3MKH, a TaKXKe UIsl MOATOTOBKH K
OCHOBHOMY TOCYAapCTBEHHOMY JK3aMEHy 10 (Qu3uke JUisi O0O0y4aroumxcs,
BbIOpABIIMX ATOT YUEOHBII MpeaMeET.

[Ipy M3y4eHUM AAHHOTO MOJIYJIA PEaJu3yTCS U CUCTEMATU3UPYIOTCS BUJIbI
JesITeIbHOCTH, HA OCHOBE KOTOPBIX 00ECIEeYMBACTCS JAOCTHXKEHUE MPEIMETHBIX U
METANpeMETHBIX  IJIAHUPYEMbIX  pe3ylbTaToB  00yueHus, GopMHUpyeTCs
€CTECTBEHHOHAY4YHas TPaMOTHOCTb: OCBOEHUE HAYYHBIX METOJOB MCCIEIOBaHUS



ABIICHUN TPHUPOABI U TEXHUKH, OBJIAJEHUE YMEHHSIMH OOBSICHATH (pu3Mueckue
ABJICHUSA, IIPUMEHsS I[IOJy4CHHBIC 3HAHWs, pelarb 3aJa4d, B TOM YHCIIE
Ka4eCTBEHHBIE U DKCIIEPUMEHTAJIbHBIC.

IIprHIMIMATBHO IEATEIBHOCTHBIM XapakTep JAaHHOTO paszera peanusdyercs
3a cuér TOro, 4yro OOydarolluecs BBIIOJHAIOT 3aJaHUsl, B KOTOPBIX WM
IIPEAJIAaraeTCs:

Ha OCHOBE IIOJIyUEHHBIX 3HAHUW pacro3HaBaTb M HAy4HO OOBACHATH
duznyeckue IBJICHUS B OKPYKAIOLIEH MPUPOE U MOBCEAHEBHOM KU3HH;

MCIIOJIb30BaTh HAYYHBIE METO/IbI UCCIIEOBaHUS (PU3HUECKUX SBICHUHN, B TOM
YUCJIE IS NPOBEPKU TUIIOTE3 U MOIYYEHHS TEOPETUUECKUX BBIBOJIOB;

OOBSICHATh HAy4YHBIE OCHOBBI HaWOOJiee BAXKHBIX JOCTHKEHHH COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMED, TPAKTUYECKOTO UCIIOJIB30BAHUS PA3IMYHBIX UICTOYHUKOB
JHEPIUU Ha OCHOBE 3aKOHA IPEBPALLCHUSA U COXPAHEHUS BCEX U3BECTHBIX BUIOB
DHEPIUM.



IHNIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 11O
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3ydenne pu3mku Ha ypoBHE OCHOBHOTO OOIIET0 0Opa30BaHMUsl HANPABIICHO

Ha JOCTHKEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
PE3yJIbTaTOB.

B pesynbrare uzyueHus puU3MKU HA YPOBHE OCHOBHOI'O 00IIET0 0Opa30BaHUs

y oOyuaronierocsi OyayT copMupOBaHbl CIEAYIONINE JIUYHOCTHBIE PE3yJIbTaThl B
YacTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHSA:

— MPOSIBJICHUE UHTEPECA K UCTOPUN U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOM
bu3nyuecKoil HayKu;

— LIEHHOCTHOE OTHOIIEHHE K JOCTHKEHHUSAM POCCUNCKUX YUEHBIX--(U3UKOB;

2) TPAKIAHCKOT0 ¥ IyXOBHO-HPABCTBEHHOT 0 BOCIIMTAHMS:

— TOTOBHOCTh K AKTUBHOMY YYaCTHIO B OOCYKJIE€HUU OOUIECTBEHHO 3HAYUMBbIX
M OTHYECKUX Tpo0JieM, CBSI3aHHBIX C MPAKTUYECKUM IPUMEHEHHEM
JOCT)KEHUM (PU3UKH;

— OCO3HAaHME BAKHOCTH MOpPAJIbHO--3TUYECKUX NPHUHIMIIOB B JIESITEIBHOCTH
Y4EHOTO;

3) 3CTeTH4Y€eCKOro BOCTIUTAHMS:

— BOCIIPUSITUE 3CTETHUECKUX KAdyeCTB (PU3NYECKOM HAyKu: €€ TrapMOHUYHOIO
MOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

4) HIeHHOCTH HAYYHOTO TMO3HAHMUSI:

— OCO3HaHUE UEHHOCTH (PU3NYECKOW HAyKW KaK MOIIHOIO HMHCTPYMEHTa
IIO3HAHUSI MUpPA, OCHOBBI PAa3BUTHSI TEXHOJOTHM, Ba)KHEHIIEH COCTAaBIIAIOLLICH
KyJbTYPBHI;

— Ppa3BUTHE HAy4yHOHN IHOOO3HATENBHOCTH, MHTEpPECa K HCCIEI0BaTEIbCKON
JeSTeNIbHOCTH;

S) ¢opmupoBaHusi  KYJBTYpPbl 3I0POBbSI W  3MOLHMOHAJIBLHOIO
0J1aronosy4yus:

— OCO3HaHME IIEHHOCTH Oe30macHoro oOpa3a JKH3HHM B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpPE, BaXKHOCTH TpPaBUI 0O€30IacHOrO TOBEICHUS Ha
TpaHCIOPTE, Ha JI0pOrax, ¢ JIEKTPUUECKUM U TEIUIOBBIM 00O0pY/IOBaHHEM B
JOMAIIHUX YCIOBUSX;

— c(pOpMHUPOBAHHOCTh HaBBIKA pediieKCuU, TMpU3HAHWE CBOEro IpaBa Ha
OLIMOKY U TAaKOTO K€ MpaBa y APyroro 4yeaoBeKa;

6) TPYA0BOI0 BOCIIMTAHMSI:

— AKTHBHOE y4YacTHE B PEIICHMHM MPAKTUYECKHX 3ajad (B paMKaX CEMbH,
oOpa3oBaTeNbHON OpraHu3aliy, Topoaa, Kpas) TEXHOJIOTUYECKOU U



COIMAIbHOW HAIPaBJICHHOCTH, TPEOYIOMMX B TOM 4YHCIE W (PU3MUECKHUX
3HAHUM;

e — HHTEpPEC K MPAKTHUECKOMY U3YUEHUI0 TTpodeccuii, CBI3aHHBIX C (PU3UKOM;

e 7)3K0JOrMYeCKOT0 BOCTIHTAHUS:

e — OpHEHTalUs Ha NMpUMEHEeHHE (U3MYECKUX 3HAHUM NJIsl pelleHUs 3aaad B
00JIacTH OKpy>Kalolllel cpejpl, IJIAHUPOBAHUSI TMOCTYNKOB M OLEHKH MX
BO3MOYKHBIX TMOCIICICTBUN [T OKPYKAIOIIEH CPEBI;

e — OCO3HaHHUE I00aTBHOTO XapaKTepa IKOJIOTMUYECKUX MpoOJieM U MyTel ux
pelieHus;

e 8) ajanTauMu K HM3MEHSAKWIIMMCH YCJOBHSAM COLHUAJIBHON U NPUPOIHON
cpeabl:

e — TOTPEOHOCTh BO B3aUMOJICUCTBUM TIPU BBIMOJHEHUU HWCCIEAOBAaHUN U
MPOEKTOB (PU3NYECKOM HAIMPABICHHOCTH, OTKPBITOCTh OMNBITY W 3HAHUSIM
APYTrHuX,

e — TIOBBIIICHHE YPOBHS CBOEH KOMIIETEHTHOCTH YEpe3 MPAKTUUYECKYIO
NEATEIIBHOCT;

e — NOTPeOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHUH, B TOM 4KcCIie (POPMYIUPOBAThH
UJIeH, TIOHSATHSA, TUTIOTE3bI O (U3HUUECKUX 00BEKTaX U SABJICHUSIX;

e — OCO3HaHUE JIePUIIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00JaCcTH
buzukwy;

e — IUIAHUPOBAHHUE CBOETO PAa3BUTUSI B MPUOOPETEHUU HOBBIX (PUBHUECKUX
3HAHMM;

e — CTpEMJICHUE aHAJIM3UPOBATH U BBISIBIISITH B3AUMOCBSI3U MIPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHCJIE C UCTIOJIb30BaHUEM (DU3HUECKUX 3HAHUM;

e — OLEHKAa CBOMX JEWCTBHHA C YYETOM BIMSHHS Ha OKPYXKAIOIIYIO Cpexdy,
BO3MOYHBIX TJIOOQIBHBIX MOCIEACTBUH.

METANPEIMETHBIE PE3YJIbTATbDI

B pesynpraTe OCBOCHHS TporpamMMmbl MO (pu3WKe Ha ypOBHE OCHOBHOTO
o01iero oopazoBanusi y oOyyatroiierocs 0yayt chopMUpOBaHbl MeTanpeaMeTHbIe
pe3yabTaThl, BKIIOYAIONINE TO3HABATCIILHBIC YHUBEPCAIbHBIC YUeOHbIC CHCTBUS,
KOMMYHUKATHBHBIC  YHUBEpPCAIbHBIC  ydeOHBIC  JEHCTBHUS,  PETYISTHBHBIC
YHUBEpCaJIbHbIC YUeOHbIE TCUCTBUSI.

Ilo3naBaTeqbHBIC YHHBEPCAIbHbIEC YUeOHbIE AelCTBUA

Bba3oBble Jiornueckue 1eicTBHA:



BBISIBIIATH W XapaKTePU30BaTh CYIIECTBEHHBIE TMPU3HAKH OOBEKTOB
(sBICHU);

yCTaHABIWBATH CYIIECTBEHHBIA MPHU3HAK KJIacCU(PUKAIIUNA, OCHOBAHUS IS
0000I1IeHNS U CpaBHEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH M TIPOTHBOPEYHUS B pacCMaTpUBaeMbIX (haKTax,
TAHHBIX U HAOIOICHUSIX, OTHOCSIINXCS K (PU3HMUECKUM SIBIICHUSM;
BBISIBJISITh TIPUYUHHO--CJICICTBEHHBIC CBSI3U TP M3YYEHUU (U3UUYCCKUX
SIBJICHUM W TPOIIECCOB, NIeTIaTh BBIBOJBI C MCIOJIB30BAHUEM JETYKTHBHBIX
Y WHIYKTUBHBIX YMO3AKIIOYCHHH, BBIABUTATh THUIIOTE3BI O B3aMMOCBSI3SIX
(U3NIECKUX BEITUIHH;

CaMOCTOSITEJIbHO BBIOMpaTh CHOCOO0 pemieHus ydyeOHoM ¢u3ndYecKon
3amaun (CpaBHEHHE HECKOJIBKHX BApUAHTOB PEIICHUS, BHIOOp HamOoJee
MOIXO/ISIIETO ¢ YIETOM CaMOCTOSITEIPHO BBIJICIICHHBIX KPUTEPHCB).

Ba3oBble ucciaenoBarejbckue 1eMCTBUSA.

UCITIOJIB30BATh BOIIPOCHI KaK UCCIIEI0BATEIbLCKUI HHCTPYMEHT ITIO3HAHNS,
IIPOBOJIMTH 110 CAMOCTOSTEIBHO COCTABICHHOMY IUIAHY OIIBIT, HECIIOKHBIN
(¢u3nyecKuil SKCIEPUMEHT, HEOOJIBIIOE HCCIEI0BaHUE (PUIUUECKOTO
SBJICHUS;

OLICHMBAaTh HAa MPUMEHUMOCTb M  JOCTOBEPHOCTh HH(OPMALIHUIO,
ITOJIYYEHHYIO B XOJI€ HCCIIEIOBAHUS WUJIU DKCIIEPUMEHTA;

CaMOCTOSITENILHO (hOPMYJIHPOBaTh 000OIEHUS U BBIBOJBI IO pe3yiIbTaTaM
NpOBEAEHHOTO HAOJIOIEHUS, OIBITA, UCCIEIOBAHNUS;

MPOTHO3UPOBATh  BO3MOXKHOE  JajbHEillee pa3BUTHE  (PUINYECKHUX
MPOLIECCOB, @ TAK)KE BBIIBUTATh MPEANOJIOKEHHUS 00 UX Pa3BUTUH B HOBBIX
YCJIOBUSX U KOHTEKCTaX.

Pabora ¢ nunopmanmeii:

MPUMEHSTh Pa3IMYHbIE METObI, MHCTPYMEHTHI M 3aIPOCHI MPH TIOUCKE U
orOope MHPOPMALMK WIM JaHHBIX C YYETOM MPENJIOKEHHOW Yy4eOHOU
bu3uYecKo 3a1a9H;

aHaJIM3UPOBATh, CUCTEMATU3UPOBATh U WHTEPIPETUPOBATH MUH(POpPMALIHIO
pa3IMYHBIX BUIOB U (HOPM MpEICTaBICHHS;

CaMOCTOSITENIbHO ~ BBHIOMpATh ONTUMAIBbHYIO (GOpMy  MpEICTaBICHHUS
uHpOpMAIMU W WUIIOCTPUPOBATh peIIacMble 3aladll  HECIOKHBIMU
CXeMaMu, TuarpaMmmamMu, HHOU rpauKoi U MX KOMOWHAIIASIMH.

KoMMyHuKkaTuBHBIC YHMBeEpCaIbHbIE Y4eOHbIe 1eiiCTBUS:

B XOJie¢ OOCYXXJEHHUsI Y4eOHOro Marepuaia, pe3yJbTaToB JIa0OpaTOPHBIX
paboT ¥ IPOSKTOB 3371aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOU TEMbI U
BBICKa3bIBaTh HJICH, HAIICJICHHBIC Ha pEIICHHE 3aJadyd W TOJJICp)KaHHe
Oaro>keyIaTeIbHOCTH OOIIEHHUS;



COMNOCTABIISATb CBOM CYXIEHUS C CYXACHUSAMU JPYIMX YYaCTHUKOB
auaora, oOOHapy>KMBaTh pa3aIndne U CXOACTBO MO3UIIMIA;

BBIPAXKaTh CBOIO TOUKY 3PEHMS B YCTHBIX U MUCbMEHHBIX TEKCTAX;
MyOJIMYHO MPEICTABISATh PE3YIbTAaThl BBIMOJIHEHHOTO (PU3UUECKOTO OMBITa
(3KCIIeprUMEHTa, UCCIIEJOBAHUS, TPOEKTA);

MIOHUMAaTh W  HCIOJb30BAaTh  IMPEUMYIIECTBA  KOMAHJIHOH U
WHANBUAYAIbHONH pabOThl MPU pPEIICHWH KOHKPETHOW (PU3NYECKOU
IPOOJIEMBI;

MPUHUMATh LIEJIM COBMECTHOM JEATEIbHOCTH, OPraHU30BbIBATh JCHCTBUS
no €€ JOCTH)KEHHIO: pacHpelesaTh PO, O0CYXKIaTh IPOLECCHl U
pe3yNbTaThl COBMECTHON pabOTHI, 0000I1aTh MHEHUSI HECKOJIBKUX JIIOICH;
BBINOJIHATH CBOIO 4acTh PabOThI, TOCTUrasi KAYECTBEHHOTO pe3ysbTara 1o
CBOEMY HAIIPpAaBJICHUIO W KOOPAMHUPYS CBOU JACUCTBUS C JIPYTUMHU
YIEHAMH KOMaH/Ibl;

OLICHMBATh Ka4ye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPHUTEPHSIM,
CaMOCTOSITENIEHO C(POPMYITHPOBAHHBIM YUaCTHUKAMU B3aUMOJCHCTBHUSL.

PeryasiTuBHbIC YHUBEpCAJbHbIEC YUeOHbIE 1eliCTBUS

Camoopranusanus:

BBISIBIISITH MPOOJIEMBI B JKU3HEHHBIX U YYEOHBIX CUTYaIlMsIX, TPEOYIOIIUX
JUIsl pelieHust PU3NUEeCKUX 3HAaHUMH;

OpPHUEHTHUPOBATLCA B  PA3JIMYHBIX  IMOAXOJAX TMPUHATHA  PEIICHHUHA
(MHAMBUAYaTbHOE, TIPUHSATHE PEIICHUS B TPYIIE, MPUHATHE pPEIICHUN
rpymmoii);

CaMOCTOSTEIIbHO COCTABJISITH AITOPUTM pellieHus GU3NIECKON 3a1a9u WIn
IUTaHa KCCIEAOBAHUS C Yy4ETOM HMMEIONIUXCS PECYpCOB M COOCTBEHHBIX
BO3MOXHOCTEH, apryMEeHTUPOBATh MIpeIjiaraeMbie BApUAHTHI PEIICHUH;
JieaTh BEIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

CaMOKOHTpOJI]:, IMOLMOHAJIbHbIN HHTEJJIEKT:

JlaBaTh aJICKBATHYIO OLICHKY CUTYaIlMH U TMpeJjiarath TUiaH e€ N3MEHEHUS;
OOBSACHATh TPUYUHBI  JOCTHOKCHHS]  (HEHOCTHMIKEHHUsS) Ppe3yJbTaTOB
NeSTeILHOCTH, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY

BHOCUTH KOPPEKTHBBI B JACATEIBHOCTH (B TOM YHCIIC B XOJ BBITOJTHCHUS
(¢u3znyeckoro MCCIEAOBAHHUA WJIM TMPOEKTa) Ha OCHOBE HOBBIX
00CTOSITEILCTB, W3MEHUBIIUXCS CUTYyalllii, yCTAaHOBJIEHHBIX OIINOOK,
BO3HUKIINX TPYIHOCTEM;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa TN U YCIOBHSIM;

CTaBUTh ce0s Ha MECTO JIPYroro 4eJoBeKa B XOJ€ CIOpa WM JAUCKYCCUU
Ha HAYYHYIO TEMY, TOHUMATh MOTHBBI, HAMEPEHUS U JIOTHKY JIPYTOTO;



MpHU3HaBaTh CBOE MPaBO Ha OLIMOKY MPHU pelieHrur (PU3HUECKUX 3a/1a4 Win
B YTBEPKIAEHUAX HA HAYYHBIC TEMBI U TAKOE XK€ IIPaBO APYroro.

HPEAMETHBIE PE3YJIBTATBI

K xoHIiry 00yuenus B 7 Kjacce npeIMEeTHbIC pe3yJIbTaThl HA 0230BOM ypOBHE
JOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTH Y OOYJAFOIINXCS YMEHUM:

UCIIOJIB30BaTh  TOHATHS:  (U3MYECKHE W  XUMHUYECKHUE  SIBIICHUSA,
HaOIIOZICHUE, SKCIEPUMEHT, MOJECNb, THIOTe3a, CAUHUIBI (PU3NIECKUX
BEJIMUMH, aTOM, MOJIEKYJia, arperatHbleé COCTOSIHUS BellecTBa (TBEPAOE,
KUAKOE, Ta3000pa3HOE), MEXaHUYEeCKoe JABWKEHUE (paBHOMEPHOE,
HEPAaBHOMEPHOE, NPSIMOJIMHEWHOE), TPACKTOPpHUs, paBHOACHCTBYOIIAs
cuna, gedopmanus  (ympyras,  IUlacTUYecKasi),  HEBECOMOCTb,
COOONIAIOIINECS COCYBL;

paznuuath sBieHus (auddy3us, TEII0BOE ABUKEHHE YACTHI] BEIECTBA,
paBHOMEpPHOE  JBWKEHUE, HEPABHOMEPHOE  JBWIKEHUE, HHEpLHs,
B3aMMOJICUCTBHE TEJ, PAaBHOBECHE TBEPIBIX TEJI C 3aKPEIIEHHOW OChIO
BpaleHus, Tepenada AaBiICHUS TBEPABIMA TeJIaMHU, >KUAKOCTSIMHU U
razamu, arMoc(epHoe [aBjeHUE, IUUIaBaHUE TeJ, IpeBpalleHus
MEXaHUYECKOW DHEPTruHr) MO OMUCAHUIO MX XAPAKTEPHBIX CBOMCTB U Ha
OCHOBE OITBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;
pacno3HaBaTh MPOSIBJICHUE U3YyYEHHBIX (U3UYECKUX  SBJICHUA B
OKpYXalollleM MHpEe, B TOM 4HCIe (PU3MdecKue SBICHUS B TPUPOJIE:
IPUMEPHI JBMXKCHHUS C Pa3IMYHBIMU CKOPOCTSIMU B JKMBOM U HEXKUBOU
MpUpPOJE, ACHUCTBUE CHUJIBI TPEHHUS B TPUPOJE W TEXHUKE, BIIHSHUE
aTMOC(EpHOTO JTaBJICHHs Ha XUBOW OpraHW3M, TUTABaHUE PHIO, phIYard B
TEJI€e 4YeJIOBeKa, MPU 3TOM MEPEBOJAUTH MPAKTUUYECKYIO 3a/1auy B y4eOHYIO,
BBIJICNIATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKHN) (U3HUUECKUX SBICHHA;
OMKCHIBATh M3YYCHHBIC CBOMCTBA TEN W (YU3UYECCKUE SBIICHUS, UCIIOIB3YS
dbuzuyeckre BenWYuHBI (Macca, O0OBEM, IUIOTHOCTH BEIIECTBA, BpeMH,
MyTh, CKOPOCTh, CPEAHSSI CKOPOCTh, CUJIa YIIPYTOCTH, CUJIA TSHKECTH, BEC
Tela, CHWJIa TpEeHUus, JaBieHue (TBEPAOrO Tena, KHUAKOCTH, Trasa),
BBITAJIKMBAIOIIAS CUJIa, MEXaHW4YecKas paboTa, MOIIHOCTh, TIJICYO CHUJIBI,
MOMEHT CHJIBI, KOX((HIMEHT TIOJE3HOTO JECUCTBUS MEXaHU3MOB,
KHHETHYECKas W TOTCHIIMAIbHAS SHEPIHsi), NPH ONMHCAHWUHU IPABHILHO
TPaKTOBaTh  (U3MYECKUH  CMBICI  HWCIOJB3YEeMBIX  BEJIMYMH, HX
0003HaueHUA W EAVHUIBI (DU3UYECKUX BEJIMYMH, HAXOIUTH (OPMYIIBI,
CBS3BIBAIOIINE JIAHHYIO (PU3MUYECKYIO BETUYUHY C JPYTUMHU BEIMYWHAMU,
CTPOUTH TpaUKN N3YUCHHBIX 3aBUCUMOCTEH (PH3NYECKUX BEITUYHH,



XapaKTepU30BaTh CBOMCTBA Tel, (PU3MYECKUE SIBICHUS W MPOIECCHI,
UCIIOJIb3Ysl TIpaBuiia CJIOXKEHUs CHII (BIOJb OJAHOW mMpsAMoi), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, MpaBUiio paBHOBeCHs ppryara (0J10ka),
«30JI0TO€ TPABWIIO» MEXAHUKH, 3aKOH COXPAHEHHUS MEXaHUYECKOU
SHEPTrud, NpPU OTOM JaBaTh CJIOBECHYIO (OPMYJIHPOBKY 3aKOHA U
3aMKUChIBATh €r0 MATEMATUYECKOE BBIPAKEHUE;

OOBACHATH (PU3UYECKHUE SIBJICHUS, IPOLIECCHl M CBOMCTBA TEJI, B TOM YUCIIE
U B KOHTEKCTE CHUTYyalluld MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa:
BBISIBIIATh TIPUYWHHO--CIICJICTBEHHBIE CBSI3U, CTPOUTHh OOBsICHEHHE n3 1—2
JIOTUYECKHUX IIIaroB ¢ OMOpoil Ha 1-2 WM3y4eHHBIX CBOMCTBa (PU3MUECKHUX
ABJICHUH, PU3NUECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemarh pacuy€THbIE 3anadyd B 1—2 JEWCTBUSA, HCIHOJB3YS 3aKOHBI M
dbopMybl, CBsI3bIBAIONIME (PU3MYECKHME BEIMYMHBI: HAa OCHOBE aHaln3a
YCIJIOBHS 33J]a4i 3alMChIBATh KPATKOE YCIOBHE, MOJACTABIATH (PU3NUECKUE
BEJIIMUUHBI B (POPMYJIBI U TMPOBOJUTH PACUEThl, HAXOAUTH CIPABOYHBIC
JaHHBIE, HEOOXOUMBIE /I PEIICHUs 3a/lay, OIICHUBATh PEATUCTUYHOCTD
MOJIYYeHHON (DU3UYECKOMN BEITUYUHBI;

pacno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXHO PpEUIUTh TMPH MOMOIIU
(pU3HUECKUX METOJOB, B OITMCAHUU HCCIEAOBAHUS BBIACISATH IPOBEPIEMOE
NpEeANoJoXKeHne  (rumoresy),  pa3iuyaTb W UHTEPHPETUPOBATH
MOJIYYCHHBIA pe3yibTaT, HAXOJUTh OIIMOKM B XOJE OIbITa, JeNaTh
BBIBO/JIbI T10 €T0 pe3yJibTaTaM;

MPOBOAUTL OMNBITHI 1O HAOMIOJCHUIO (U3UYECKUX SIBICHUU WU
bu3nYecKux CBOIICTB TEJIL: dbopmynupoBaTh MIPOBEPSIEMBIEC
MPEANOJIOKEHNS, COOMPATh YCTAHOBKY U3 MPEJI0KEHHOTO 000pyJ0BaHUs,
3aMuChIBaTh X0/ OMbITa U (POPMYIUPOBATH BHIBOJIBL;

BBIMIOJIHATh TPSIMbIE WU3MEPEHUS] PACCTOSHMS, BPEMEHH, MAacChl Tela,
0o0bEMa, CHUJIBI M TEMIEepaTypbl C HCHOJIb30BAHUEM aHAJOTOBBIX H
u(pPOBBIX TMPUOOPOB, 3aAMUCHIBATH IOKa3aHUS TPUOOPOB C YUYETOM
3aJ1aHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUN;

MPOBOAUTH UCCJICIOBAHUE 3aBUCUMOCTH OJTHOM (PU3UYECKON BETUYUHBI OT
IPYrol € HCMOJb30BAHUEM TMPSAMBIX H3MEPEHUM (3aBUCUMOCTU IyTH
PaBHOMEPHO JABWXKYIIETOCS Tela OT BPEMEHHM JBHXKCHHUSI Teja, CHUJIbI
TPEHUS CKOJIBKEHHS OT Beca Tella, KauecTBa 00pabOTKH MTOBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CHJIBI TPEHHUSI OT TUIOIIAIN COMPUKOCHOBEHHUSI TEJ, CUJIBI
YOPYTrOCTH OT YJJIMHEHUsI MPYKUHBI, BBITAJIKUBAIOIIEH CHJIBI OT 00BhEMA
MOTPYKEHHOM YACTU TENA U OT IUIOTHOCTH KHUIAKOCTH, €€ HE3aBUCUMOCTH
OT IJIOTHOCTH TeJa, OT TMIyOUHBI, HA KOTOPYIO TIOTPY>KEHO TEJO, YCIOBUI
MJIaBaHUS TeJ, YCIOBUN paBHOBECHs phluara U OJIOKOB), y4acTBOBATh B



IUTAHUPOBAaHUM  Y4€OHOTO HCCIEIOBaHHA, CcoOUpaTh YCTaHOBKY U
BBINOJIHATh M3MEPEHUS, Cienysl MPEAOKEHHOMY IUIaHy, (PUKCHPOBATh
pe3yNbTaThl MOTYYCHHOW 3aBUCHUMOCTH (DU3MUECKHX BEIUYUH B BUJIC
MPeIJIOKEHHBIX Ta0nMIl U TpaduKOB, AeNaTh BBHIBOABI MO pe3yiabTaTam
UCCIIEI0BaHMS,

IPOBOJIUTh KOCBEHHbIE HU3MEPEHMsI (PU3MUECKHX BEJIWYUH (IUIOTHOCTH
BEIIECTBA JKUAKOCTU W TBEPIOTO Teja, CUJa TPEHUS CKOJIbXKECHMUS,
JaBJI€HHE  BO3/AyXa, BBITAIKUBAIONIAs  CHJIa, JICHCTBYyIOIIAas  Ha
NOTPYXKEHHOE B KHUAKOCTH TENO, KOIPPHUIMEHT MOJE3HOTO IEHCTBUS
MPOCTBIX MEXaHU3MOB), CIEAysd MPEAJOKEHHOW WHCTPYKLUUU: TIPH
BBIMIOJIHEHUH HW3MEPEHUN cOOMpaTh 3KCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIUUCIISTh 3HAUEHNE UICKOMOM BEJINUMHBI,

coOJII01aTh MpaBUjia TEXHUKU 0€30MaCHOCTH MPU padoTe ¢ 1abopaTOpPHBIM
000pyI0BaHUEM;

yKa3bIBaTh NMPUHIUIBI JAEHCTBUS NMPUOOPOB U TEXHUYECKUX YCTPOMCTB:
BEChI, TEPMOMETpP, JIUHAMOMETpP, COOOINAIOIIMECS COCYIbl, OapoMeTp,
phlyar, NOJIBUKHBIA U HEMOJABUKHBIN OJIOK, HAKJIIOHHAS! TJIOCKOCTB;
XapaKkTepu30BaTh MPUHIUNBI JCUCTBUS HW3YYEHHbIX HOpUOOPOB MU
TEXHUYECKUX YCTPOWCTB C OMNOpPOM Ha MX onucaHus (B TOM 4HCIE:
HNOJUIMITHUKHM, YCTPOWCTBO BOJOINPOBOJA, THIPaBIMYECKUN Ipecc,
MaHOMETp, BEICOTOMEp, MOPITHEBOW HACOC, APEOMETP), UCTIONB3YS 3HAHHUS
0 CBOMCTBaxX (PM3MUECKUX SIBJICHUN U HEOOXOAMMBIE (PU3NUECKHE 3aKOHBI
U 3aKOHOMEPHOCTH;

OPUBOAUTH  MpUMEpPbl  (HAXOAUTh  HHGOPMALUIO O  NPUMEPAX)
IPAaKTUYECKOT0 HCIHOJb30BaHUs (PU3MUECKUX 3HAHUW B IMOBCEIHEBHOM
KU3HU JIJ1s1 oOecrieueHusi 0€30MacHOCTH MpU 0OpalieHuu ¢ mpudbopamMu u
TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHUS 3/I0pOBbS U COOIIOACHUS
HOPM DKOJIOTUYECKOTO TTOBEJICHHSI B OKPY’KaIOIIEH Cpe/Ie;

OCYUIECTBJISTh OTOOp HCTOYHUKOB HHpopMauuu B HMHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM MTOMCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HAHUA M TyTEM CPAaBHEHUS PA3JIUYHBIX HCTOYHUKOB BBIJIEIATH
uH(pOpPMaLIMIO, KOTOpas SBISETCS NPOTUBOPEUMBONW MM MOXET OBITh
HEJIOCTOBEPHOM;

MCTIOJb30BaTh MPH BHITIOJHEHUHN YUYEOHBIX 3aJaHUN HAYYHO--TIOMYJIAPHYIO
auTepaTypy  (QHU3MYECKOTO  COJCp)KaHUs, CIPAaBOYHBIE MaTepualbl,
pecypcsl cetu MHTEepHET, BiageTh NMpuéMaMu KOHCTICKTUPOBAHHUS TEKCTa,
npeobpa3oBaHus HH(GOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIE KPATKHE MUCbMEHHBIE U YCTHBIE COOOUICHMS Ha
OCHOBE 2—3 HCTOYHUKOB WH(POpMAITUU GU3UIECKOTO COACPKAHUS, B TOM



qyclie MyOJUYHO JeNlaTh KpaTKHE COOOIIEHUS O pe3yjbTaTax MPOEKTOB
WIA Y4eOHBIX HCCIEIOBaHUM, NPU 3TOM TIPaMOTHO HCIIOJIb30BaTh
W3YYCHHBI TOHATUWHBIN anmapaT Kypca (U3MKH, COIPOBOXAAThH
BBICTYIUJICHHE MPE3EHTALUEN;

IOpU BBIIOJHEHUHM YYE€OHBIX MPOEKTOB MU HCCIEIOBAaHUM pacHpenesaTh
00s13aHHOCTH B TPYIIE B COOTBETCTBUU C IIOCTaBJICHHBIMU 3aJayaMy,
CIEAUTh 34 BBINOJHEHUEM IUIAHA JCUCTBHUM, aJE€KBAaTHO OLICHUBATH
COOCTBEHHBI  BKJIaJA B  JEATENbHOCTh  TPYNNBL,  BBICTPAUBAThH
KOMMYHHUKATUBHOE B3aNMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K xoniy o0yuenus B 8 kiacce rnpeaMeTHbIe pe3yabTaThl HA 06a30BOM YPOBHE
JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

UCII0JIB30BAaTh MOHSATHS: Macca U pa3sMepbl MOJIEKYJ, TEILUIOBOE JIBH)KCHUE
aTOMOB M MOJIEKYJI, arPETaTHbIE COCTOSHUS BEIIECTBA, KPUCTAUIMYECKUE U
amop(Hble TeJa, HACBIILEHHBIH W HEHACBHIIIEHHBIM Map, BIAXHOCTh
BO3/lyXa, TEMIIEpaTypa, BHYTPEHHSISI SHEPrus, TEIUIOBOM JBUraTelb,
AJIEMEHTAPHBIN AIIEKTPUUYECKHUM 3apsisl, AIEKTPUUECKOE I0JI€, TPOBOJIHUKH
U IUDJIEKTPUKH, IIOCTOSIHHBIA 3JIEKTPUYECKUI TOK, MATHUTHOE I10JIE;
pa3nuyaTth SIBIECHUS (TEIUIOBOE pacIlUpeHHe M cXKaTue, Teronepenaya,
TEIJIOBOE PaBHOBECHE, CMauMBaHUE, KAIWUIAPHBIE SIBJICHUS, MCIApEHHUE,
KOH/ICHCAllUs, IUJIaBJICHUE, KpUCTAIM3anus (OTBEpAEBAaHUE), KHUIICHHE,
Teruionepeaayda (TEeTIONpPOBOAHOCTb, KOHBEKIUS, U3ITyYEHHUE),
ANEKTPU3aLUs Tel, B3aUMOJECUCTBHUE 3apsIOB, NEUCTBUS DJIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKaHWE, B3aUMOJICICTBUE MAarHUTOB, JCHCTBUE
MarHUTHOTO IOJI HA MPOBOJHUK C TOKOM, 3JIEKTPOMATrHUTHAsT UHIYKIIHS)
0 ONHCAHMID HUX XAPaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SBJICHUE;

pacno3HaBaTh MPOSIBICHUE M3YYEHHBIX (U3MYECKUX SIBICHUI B
OKpY)XaloIlleM MHpE, B TOM YHCIe (PU3NYECKUE SBJICHUS B TNPUPOJE:
NOBEPXHOCTHOE HATSHKEHUE U KallWULIPHBIE SBJICHHUS B TNPUPOJE,
KpUCTaUIbl B mpupone, wuznydeHue CosHLa, 3aMep3aHHe BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEs, CHETa, JIEKTPUUECKUE
ABJICHUSI B aTMOc(epe, AIEKTPUUECTBO >KUBBIX OPraHU3MOB, MAarHUTHOE
mosie 3emMiI, Apeid IOIOCOB, POJIb MAarHUTHOTO IIOJS JUIS KU3HU Ha
3emiie, NOJISIPHOE CUSIHUE, IIPU ATOM NEPEBOJUTH MPAKTUYECKYIO 33/1auy B
yueOHYI0, BBIACNSTh CYIECTBEHHbIE CBOMCTBA (MPU3HAKHK) (U3HUUECKUX
SIBIICHU;

OMKCHIBATh U3YUYECHHBIE CBOMCTBA T€ U (PU3UYECKUE SIBJICHUS, UCIOJIb3YS
(du3nueckue BEIMYMHBI (TEMIIEpaTypa, BHYTPEHHSISI SJHEPTHUsl, KOJIMYECTBO
TEIJIOTHI, YAEJIbHAs TEMIOEMKOCTh BEILIECTBA, yIeNbHas TEIJI0Ta



IUTABJICHUS, yNeJbHas TEIUIoTa MapooOpa3oBaHUsA, YyAENIbHAs TEIUIOTa
CTOpaHHs TOIUIMBA, KO3(PPUIMEHT TOJE3HOTO JEHCTBUSA TEIUIOBOM
MAIllMHbI, OTHOCUTEJIBHASI BIAXKHOCTb BO3/lyXa, JJIEKTPUUYECKUHN 3apsi,
CUJIa TOKA, JJIEKTPUYECKOE HAIPSIKEHHE, CONPOTUBIICHHUE IPOBOJHUKA,
yI€IbHOE  CONpOTHUBIICHWME  BemiecTBa, paboTa U MOIIHOCTb
AJIEKTPUYECKOTO  TOKA), NpHU ONUCAHUM MPABUIBHO  TPaKTOBATh
(Gu3NYECKUl CMBICT HCIIOJIb3YEMbIX BEIWYHH, 0003HAUEHUS U €IUHUIIBI
(¢u3NYeCKUX BEJIUYUH, HAXOAUTH (HOPMYINBI, CBS3BIBAIOIIME JAHHYIO
¢u3NYeCKyl0 BETUYHMHY C JPYTUMHU BEIWYHMHAMH, CTPOUTH Tpaduku
M3YyYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUUNH;

XapaKTepU30BaTh CBOICTBa TeJ, (PU3NYECKUE SIBICHUS U IPOLECCHI,
UCIIO/Ib3Ysl OCHOBHBIE IIOJIOXKEHUS MOJEKYJIAPHO--KUHETUYECKON TECOPUU
CTPOEHMSI BEIIECTBA, MPHUHILIUII CYNEPIO3UIUN TOJeH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsijaa, 3akoH OMa i yyacTKa LEMNu, 3aKOH
Jlxoyns—JleHna, 3aKkOH COXpaHEHMS DJHEPIHMM, IPH OTOM JaBaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3alUChIBATh €r0 MAaTEMaTUYECKOE
BBIPA)KEHUE;

OOBACHATH (PU3UUECKUE MPOLIECCHl M CBOWCTBA TEJ, B TOM YHUCJIE U B
KOHTEKCTE CUTYallui IPAaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH
OPUYUHHO-CIIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JTOTHYECKUX
IaroB ¢ omnopol Ha 1—2 HM3yYeHHBIX CBOMCTBAa (PU3NYECKHUX SIBICHUIA,
(pU3HUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEM;

peuars pacuy€THhIE 3aJaud B 2—3 JIEUCTBUS, MCIIOIB3Ys 3aKOHBI H
dbopmyIibl, CBs3BIBAIONINE (PU3MYECKHUE BEJIMYMUHBI: HA OCHOBE aHaIu3a
yCJIOBUS 3aJaud 3alMChIBATh KPATKOE YCIOBHUE, BBIABIIATH HEAOCTATOK
JaHHBIX JUIS peleHus 3a7aud, BbIOMpaThb 3aKOHbI U (OPMYIIBI,
HEOOXoAMMBIE ISl €€ pelleHUs, MPOBOJUTh pPacu€Tbl M CpPaBHUBATH
MOJIy4YeHHOE 3HaUeHHE (PU3NYECKON BETUUHHBI C U3BECTHBIMU JJAHHBIMHU;
pacrno3HaBaTh MpoOJeMbl, KOTOpPbIE MOXXHO pEIIUTh MpPU [OMOILU
(U3MUECKUX METOJO0B, HCIMOJb3ysl OMHCAHUE HCCIEOBAaHUSA, BBIICISAThH
[IPOBEPSIEMOE  INPEAIIOJIOKEHHUE, OLEHMBATh IPABWIBHOCTh IOPSAKA
IIPOBEJICHUSI UCCIIE0OBAHUS, A€1aTh BBIBOJIBI;

IPOBOAMTH OMBITBI 1O HAOMIOAEHUIO (PU3NYECKUX SBICHUN WM
($u3HUEeCKUX CBOMCTB Tell (KamWJUIPHBIC SIBJICHUS, 3aBUCUMOCTh JaBICHUS
BO3/lyXa OT ero o0béMa, TeMIEpaTypbl, CKOPOCTU MPOIIECCa OCThIBAaHUS U
HarpeBaHusl MpU HW3JIYYEHUM OT I[BE€Ta H3JIydaromed (IOTrJIoIaroIei)
IIOBEPXHOCTH, CKOPOCTh MCIIAPEHHUsI BOABI OT TEMIIEPATypPbl KUIAKOCTH U
IJIOWAAA €€ TIOBEPXHOCTH, DJJEKTpHU3alMs Tel W B3aUMOJACHCTBHE
ANEKTPUYECKUX 3apsAI0B, B3aUMOJEHCTBUE TOCTOSIHHBIX MAarHUTOB,



BU3yaJIM3allMsl MAarHUTHBIX IIOJIEW IIOCTOSIHHBIX MAarHUTOB, JE€WCTBUS
MarHUTHOTO IIOJISl Ha IPOBOJHUK C TOKOM, CBOMCTBA JJICKTPOMAarHuTa,
CBOMCTBA DJEKTPOJBUTATENSI MOCTOSHHOTO TOKa): (POpMYyIUpPOBATH
MIPOBEPSIEMbBIE MPEANOJIOKEHHUS, COOUPATh YCTAHOBKY W3 MPENI0KEHHOIO
000py10BaHus, ONUCKHIBATh XOJ1 ONbITa U (POPMYIHPOBATH BHIBOABI;
BBIIIOJIHATh ~ NpsAMbBIE  H3MEPEHHMS  TEMIEPAaTypbl,  OTHOCUTEJIBHON
BJIQXXHOCTH BO3/1yXd, CHJIBl TOKA, HAIPSOKEHUS C MCHOJb30BaHUEM
aHAJIOTOBBIX NPHUOOPOB M JATYMKOB (PU3UUECKMX BEJIMYMH, CPAaBHUBATH
pe3yabTaThl U3MEPEHUN ¢ YUETOM 3aJJaHHON a0COIIOTHOM MOTPEIIHOCTH;
MPOBOANTDH HCCIEAOBAHNE 3aBUCUMOCTH OJHON (PU3MUECKON BETUYHHBI OT
Apyrol C  UCHOJb30BAaHUEM NPSAMBIX HM3MEPEHUN  (3aBUCHMOCTb
CONPOTHUBIICHUS IPOBOJHHMKA OT €ro JJIMHBI, IUIOIIAJN IONEPEYHOTO
CEYEHUS U YACIBHOIO COMPOTUBJIEHUS BEIIECTBA IPOBOJHUKA, CHIIbI TOKA,
UAYIIEr0o 4Yepe3 MPOBOAHUK, OT HANpsOHKEHUS HAa IPOBOJAHUKE,
UCCJIEIOBAHUE TOCIEAOBATENIBHOIO W IMAPAJUIEIBHOTO  COEOUHEHUN
IPOBOJIHUKOB): IUIAHUPOBATh HCCIEIOBaHUE, COOMPATh YCTAaHOBKY H
BBIMOJHATh WU3MEPEHUs, Clenysl MPEeAoKEHHOMY IUIaHy, (UKCHPOBATh
pe3ynbTaThl MOJYYEHHOM 3aBUCHMOCTHM B BHJE TAaOMUI U rpaduKoOB,
JIeNaTh BBIBOJIbI 110 PE3YJIbTATAM HCCIIEOBAHUS;

OPOBOJUTH KOCBEHHBIE H3MEpEHUs (U3NYECKUX BeIUYHUH (yJenbHas
TEIJIOEMKOCTh ~ BEIIECTBA, CONPOTUBIIEHUWE NPOBOJAHMKA, paboTa U
MOIIIHOCTh 3JIEKTPUYECKOI0 TOKA): IJIAHUPOBAaTh HM3MEpPEHHUs, coOUpaTh
SKCIIEPUMEHTAJIBHYK) YCTAaHOBKY, CIEAysl NPEMIOKEHHOW MHCTPYKLMH, U
BBIYHCIIATh 3HAUEHUE BEJIMUMHBI;

coOJII01aTh MpaBUjia TEXHUKK 0€30MaCHOCTH MpH padoTe ¢ J1abopaTOpHBIM
000pyI0BaHUEM;

XapaKTepu30BaTh MPUHIUIBI JACUCTBUA H3YYEHHBIX MNpPUOOPOB MU
TEXHUYECKUX YCTPOMCTB C OMOpOM HAa HMX ONUCaHUs (B TOM YHCIIE:
CHUCTEMa OTOIUICHHUS JIOMOB, TMIPOMETp, MapoBasi TypOuHa, aMIEpMETD,
BOJITMETP, CUETYMK DIIEKTPUYECKOW HHEPTUH, SJIEKTPOOCBETUTEIIbHBIE
MpUOOPHI, HArpeBaTEIbHbIE JIEKTPONPUOOPHI (IIPUMEPHI), FIEKTPUUECKUE
NPEeIOXPaHUTENH, AIEKTPOMATHUT, AIEKTPOJIBUTaTEIh TOCTOSHHOTO TOKA),
UCIIOJIb3YSl 3HAHMSI O CBOMCTBAaX (PU3MUECKHUX SBJICHUNH U HEOOXOIUMBIE
(puznyeckue 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOMCTBA M HM3MEPUTEIbHBIC
npuOoOpsl MO CXeMaM M CXEMaTUYHBIM PHUCYHKaM (3KHJIKOCTHBIN
TEPMOMETP, TEPMOC, TCUXPOMETP, TUTPOMETP, JBUraTeilb BHYTPEHHEIO
CropaHusi, 3JEKTPOCKOI, PEOCTAT), COCTABIATH CXEMBI ANEKTPUUECKUX



IeTrel ¢ MOCIeA0BaTEeIbHBIM U MMapalIeTbHBIM COCTUHCHUEM JJIEMEHTOB,
pasnuyasi yCIOBHbIE 0003HAYEHUS JIEMEHTOB AJIEKTPUUECKUX IIeTIeH;
MPUBOANTh  MPUMEPHl  (HaXOOWTh HMHPOPMAUIO O  MpUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MUYECKUX 3HAHUW B TOBCETHEBHOM
KU3HH 711 oOecrieueHns: 0€30MacHOCTH MPU OOpaIleHuH ¢ MpUOopaMu 1
TEXHUYCCKUMH YCTPOWCTBAMH, COXPAHECHHS 30POBbS M COOJIOICHUS
HOPM SKOJIOTUYECKOTO MTOBEJICHUS B OKPY>KaIOIIEH cpejie;

OCYUIIECTBJIATh MOUCK HWHpOpMaMK  (HU3UYECKOTO COACpKaHUA B
NuTepHeTre, Ha OCHOBE HMEIONIMXCS 3HAaHUH M MYyTEM CpaBHEHUS
JOTIOJTHUTENBHBIX ~ UCTOYHUKOB  BBIJACIATh  HH(POPMAIHMIO, KOTOpas
SIBJISICTCS] IPOTUBOPEUNBON UM MOKET OBITh HEJTOCTOBEPHOM;
WCITOJTH30BAaTh TPH BHITIOJIHCHUH YUEOHBIX 3aJlaHUil HAYYHO--TIOMYJISIPHYIO
TUTEPATYpy  (PU3MUECKOTO0  COJEpXkKaHUs, CIPABOYHbIE MAaTEepUaIbl,
pecypchl cetu HTepHET, BiIaieTh NpuéMaMu KOHCIIEKTUPOBAHUSI TEKCTA,
npeodpazoBanusi THGOPMALIUKU U3 OJTHOU 3HAKOBOUW CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIC THCHMEHHBIE W KpPAaTKHE YCTHBIC COOOIICHWS,
0000mass uHMOPMAIMI0O U3 HECKOJBKUX HCTOYHUKOB (PU3UUECKOTO
colepkaHusi, B TOM 4YHCIe NYyOJUYHO TMPEACTABIATh PE3yJbTaThl
IPOEKTHOW WJIM UCCIEI0BATEIICKON NEATEeIbHOCTH, TP 3TOM TPaMOTHO
UCIIOJIb30BaTh W3YYEHHBI TOHATUHHBIM ammapar Kypca (QU3HKW,
COTIPOBOXK/IaTh BHICTYIUICHHUE TTPE3CHTAIINCH;

IpU  BBHITIOJHEHUN YYEOHBIX TPOEKTOB M MCCIENOBAHUNA (PU3MUECKHUX
IIPOLIECCOB pachpenensiTh 00sI3aHHOCTH B TPYyMIE B COOTBETCTBUH C
MMOCTaBJICHHBIMH 3aJa4aMH, CJICAUTH 3a BBITIOJIHCHUEM IUIaHA JEHCTBUN U
KOPPEKTUPOBAaTh €ro, aJCKBAaTHO OIICHMBATh COOCTBEHHBIM BKIA] B
JESATETBLHOCTD TPYIIIHI, BRICTPABAaTh KOMMYHHUKATHBHOE B3aMMOJICUCTBHE,
IIPOSIBJISISI TOTOBHOCTD pa3peniaTh KOHMIUKTHI.

K xoH1y 00yueHus B 9 Kiacce npeMeTHbIE PE3YIbTaThl Ha 0a30BOM YPOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCA YMEHUM:

WCIMOJB30BaTh TMOHATHUSA: CHUCTeMa OTCY€Ta, MaTepuajbHas TOUKa,
TPaeKTOpHUs, OTHOCUTEILHOCTh MEXaHUUYECKOTO ABMIXKEHHUS, aedopmalius
(ynmpyrasi, miacTudeckas), TPEHHE, UEHTPOCTPEMUTEIbHOE YCKOpPEHHE,
HEBECOMOCTh U TIEPETPY3KH, LEHTP TKECTH, aOCOTIOTHO TBEPAOE TEJo,
HEHTP TSHKECTH TBEPAOTO Teja, paBHOBECHE, MEXaHUYECKHUE KOJIeOaHus U
BOJIHBI, 3BYK, WH(QPa3ByK W YIbTPa3BYK, JJICKTPOMArHUTHBIC BOJIHBI,
IIKaJjia AJIEKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh U JIaJIbHO30PKOCTb,
CIEKTPBI UCITYCKaHUS U TOTJIOIEHUs, anbda-, 0eTa- U raMmmMa-u3aydeHus,
M30TOIIbI, IIEPHAsl SHEPTETHKA;



pasnuyaTh SBJICHUS (PaBHOMEPHOE W HEPABHOMEPHOE MPSIMOIMHEIHOE
JBW)KEHUE, PAaBHOYCKOPEHHOE MPSMOJIMHEHHOE [IBI)KEHHE, CBOOOIHOE
MajieHue TeJ, PABHOMEPHOE JBMKCHHUE IO OKPYKHOCTH, B3aUMOJICHCTBHE
TEJ, PEaKTUBHOE NIBIDKCHHE, KOJIeOATeIhbHOE ABMXKEHHUE (3aTyxarouue U
BBIHY>KJIEHHBbIE KOJIEOaHUs), PE30HAHC, BOJHOBOE JBUKEHUE, OTPAKEHUE
3ByKa, MPSMOJIMHEHHOE pAaclpOCTpaHEHHE, OTPAKEHUE U TMPETOMIICHUE
CBETa, MOJHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3I0KEHHUE OEI0ro CBEeTa B
CIEKTp ¥ CJIOXKEHHE CIICKTPaIbHBIX I[BETOB, JHCIEPCUS CBETA,
€CTECTBEHHAS PaJMOAKTUBHOCTh, BO3HWKHOBEHHUE JIMHEHUYATOTO CIIEKTpa
U3TyYEHHUs) TI0 OMMCAHUIO UX XapAKTEPHBIX CBOMCTB U Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SBJICHUE;

pacmo3HaBaTh MPOSIBJICHUE U3YYEHHBIX (U3MYECKUX  SABJICHUHA B
OKpyXaroleM Mupe (B TOM uucie (u3MUecKue SIBICHUS B TPUPOJE:
IPWIKUBBI U OTJIUBHI, JBKEHUE TU1aHeT COJIHEYHOW CUCTEMBI, pEaKTUBHOE
JBIDKEHUE JKWUBBIX OpPTaHU3MOB, BOCIPHUATHE 3BYKOB >KHBOTHBIMH,
3eMJICTPSICEHNE, CEHCMUYECKHE BOJHBI, I[yHAMH, 3XO, IIBETa TelI,
ONTUYECKHUE SBJICHUS B MPHUPOJIEC, OMOJOTUYECKOE IEHCTBUE BUIUMOTO,
yIbTPaUOIECTOBOTO U PEHTTEHOBCKOTO HU3JIYYCHUH, €CTeCTBEHHBIN
PaAMOAaKTUBHBIN ()OH, KOCMUYECKUE Jy4d, PAJUOAKTUBHOE H3IyUCHUE
MPUPOIHBIX MHUHEPAJIOB, JECUCTBHE PAJUOAKTUBHBIX W3IIyYCHHH Ha
OpraHU3M YEJIOBEKa), MPH 3TOM TEPEBOIUTH MPAKTUYCCKYIO 3amady B
yueOHYI0, BBIICNSTH CYIIECTBEHHbIE CBOMCTBa (MPU3HAKH) (PU3UUYECKUX
SIBIICHU;

OMKCHIBATh U3YUCHHBIE CBOMCTBA TEJ M (PU3HUECKHUE SBJICHUS, UCIIOJIb3YS
¢u3nuecKkrue BEIWYUHBI (CpEOHSSI W MTHOBEHHAs CKOPOCTh Tejla MpH
HEPABHOMEPHOM JIBIDKCHHH, YCKOPEHHE, MEepeMEIleHue, MyTh, YIJIOBas
CKOpPOCTb, CHUJIa TPEHUS, CUJa YNPYrOCTH, CUJIA TSHKECTH, YCKOPECHHE
CBOOOJHOTO TAJeHUs, BEC Teja, HUMITYJIbC Tella, WMIYJIbC CHIIBI,
MexaHuJeckas paboTa W MOITHOCTh, TOTCHIIMAIBbHAS DSHEPIHs Tea,
MOJIHATOTO HAJl MOBEPXHOCTHIO 3E€MJIM, TOTCHIIMAIbHASI DHEPTHS CKATOU
NPYXXUHBI, KUHETUYECKas DHEPTus, TOJHAsg MEXaHW4YecKash DSHEeprus,
MEPUOJT U YacTOTa KOJeOaHUM, JJIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHa, CKOPOCTh CBETa, MOKa3aTellb MPEJIOMIICHHS CPEIbl), TIPH OIMMCAHHUH
NPaBUJIBHO TPAKTOBaTh (PU3MUYECKHH CMBICT HCIOIb3YEMbIX BEIUYMH,
0003HaUEHUA W EIWHHIBI (U3UYECKUX BEIWYUH, HAXOAUTHh (HOPMYIIHI,
CBSI3BIBAIONIUE JAHHYIO (PU3UUYECKYIO0 BEIMYHUHY C JAPYTMMH BEITUYHMHAMH,
CTPOUTH TpapUKN N3YICHHBIX 3aBUCUIMOCTEH (PH3NYCCKUX BEITUYHH,
XapaKTepHU30BaTh CBOWCTBA Tej, (U3UYECKUE SIBICHUS M IIPOIECCHI,
UCIIOJIB3YS 3aKOH COXPAaHCHHS DHEPTHHU, 3aKOH BCEMHUPHOTO TATOTCHMS,



NPUHLUI CYNEPIO3UIMU CWJI, TMPUHLUUII OTHOCUTENbHOCTH [ammies,
3aK0Hbl HBIOTOHA, 3aKOH COXpPAaHEHHUs HMMITYJIbCA, 3aKOHBI OTPAKECHUSA U
MIPEJIOMJIEHUS] CBETA, 3AKOHBI COXPAHEHMS 3apsIOBOIO U MacCOBOTO YMCEN
IpHU AAEPHBIX PEAKIUSIX, IPU ITOM JaBaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA Y 3aIIMChIBAaTh €I0 MaTEMaTUYECKOE BBIPAKECHHUE;

OOBACHATh (PU3NYECKUE MPOLECChl U CBOMCTBA TEJ, B TOM YHUCJIE U B
KOHTEKCTE CUTyallUl NMPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH
MPUYUHHO--CJICICTBEHHbIE  CBA3M, CTPOUTHh OOBsICHEHHME U3 2-3
JIOTUYECKHUX IIIaroB ¢ OMOPOM Ha 2—3 M3y4YEHHBIX CBOWCTBA (PU3UYECKUX
ABJICHUH, PU3NIECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEI;

pemiate pacyéTHbe 3adaud (Omupamwlmuecs Ha cucreMy u3z 2-3
YpaBHEHUI), UCIIONb3Ys 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOLINE (PU3NUECKHUE
BEJIUYMHBI: HA OCHOBE aHAJIM3a YCIOBUS 3a/ayd 3aIlMChIBATh KpaTKOE
YCIIOBHE, BBISBIIATh HEIOCTAIOLIME WM M30BITOUYHBIE JaHHBIE, BHIOMPATH
3aKOHBI U (POPMYJIbI, HEOOXOJUMBIE JIJIsl PEIICHHUS], IPOBOJAUTHh PACUETHI U
OLICHHMBATh  PEAJTUCTUYHOCTh IMOJIYYEHHOTO 3HA4YeHHs] (U3NYECKOU
BEJIMYHBI,

pacno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO pEIIUTh MPU MOMOIIU
(uU3NYECKUX METO/OB, MCIOJb3Ysl ONUCAHUE MCCIEAOBAHUS, BBIJICIATH
OPOBEPAEMOE IPEAINOJIOKEHNE, OLCHUBAaTh IPABUIBHOCTH IOPSAKA
MPOBECHUSI  WCCIEAOBAaHMS, JENaThb BBIBOJABI, HHTEPIPETHPOBATH
pe3ynbTaThl HAOIIOACHUI U ONBITOB;

MPOBOJUTH OMBITHI 1O HAOMIOACHUIO (U3MYECKUX SABJICHUM WU
(¢u3HUecKuX CBOMCTB Ten (M3ydyeHHE BTOpOro 3akoHa HprloToHa, 3akoHa
COXPAHEHHUSI HSHEPTUM, 3aBUCUMOCTb MEpHoAa KoJeOaHWH MPYKUHHOTO
MasiTHHKAa OT MAaccChl Tpy3a U KECTKOCTU NPYKUHBI U HE3aBUCUMOCTb OT
aMIUTATYbI MaJIBIX KOJIeOaHUM, MPSIMOJIMHEHHOE pacTipOCTPaHEHUE CBETA,
pasiiokeHre Oenoro cCBeTa B CHEKTP, U3yUYEHHE CBOMCTB M300pAKEHHUS B
IUIOCKOM 3€pKajie U CBOMCTB H300pa)keHHsI MpeaMera B coOuparomien
JMH3€, HAOJIOJEHUE CIUIOMIHBIX M JIMHEHYaThIX CIIEKTPOB HU3IYUYEHUS):
CaMOCTOSITENIbHO  COOMpaTh YCTAaHOBKY H3 M30BITOYHOrO Habopa
o0OpyOBaHUs, ONHCHIBATH XOJ  ONBITA W  €ro  pe3yibTaThl,
bopMyIUpOBaThH BHIBOJIHI;

IPOBOJIUTH MPU HEOOXOJUMOCTH CEPUI0 MPSAMBIX M3MEPEHHM, ompenenss
CpelHee 3HayeHue usMepsieMol BenuuuHbl (POKYCHOE paccTOsTHUE
coOuparolieil JIMH3bl), OOOCHOBBIBATH BBIOOp cHocoba H3MEpPEHUs
(M3MepuTeIHLHOTO MPUOOopa);

IPOBOAMTH HCCIEAOBAHHWE 3aBUCUMOCTEH (U3MUECKHX BEJIUYHUH C
UCIOJIb30BAaHUEM IPSIMBIX U3MEPEHUN (3aBUCUMOCTb MyTH OT BPEMEHHU



IpU PaBHOYCKOPEHHOM JBIDKEHUU 0€3 HayalbHON CKOPOCTH, IEproja
KOJICOAHUH MaTeMaTUYeCKOro MAasTHUKA OT JIMHBl HUTH, 3aBUCUMOCTH
yria OTpakeHHs CBETa OT yrjla MaJeHUs U yria MpeIoMJICHHs OT yria
NaZieHusi): IUIAHUPOBATh HCCJIEIOBAHUE, CAMOCTOSITENIbHO COOUpPATh
YCTAaHOBKY, (DUKCHPOBaTh pe3yjbTaThl TOJXYYEHHOW 3aBUCHMOCTHU
(¢u3uUecKux BEJIWYMH B BUAE TaOMUI] U TpadHUKOB, JIEIaTh BHIBOJBI IO
pe3ynbTaTaM HCCIeOBAHNUS;

IPOBOJUTh KOCBEHHBIE M3MEpPEHHsS (PU3NYECKUX BEIUYHH (CpeaHss
CKOpOCTh W YCKOpPEHHE Tella TIpU PABHOYCKOPEHHOM JBM)KCHUH,
YCKOpEHHE CBOOOJHOTO MaJACHUS, KECTKOCTh MPYXKUHBI, KOI(DPHUIIMEHT
TPEHHsI CKOJIBLKECHHs, MEXaHHWYecKas paboTa W MOIIHOCTb, 4YacToTa U
nepuo, KojaeOaHWH MaTeMaTHYeCKOTO H MPYXHUHHOTO MAasTHUKOB,
ONTHUYEeCKass Ccwia coOuparome JHMH3bl, PaJUOAKTUBHBIA  (DOH):
IUIAaHUPOBAaTh M3MEPEHHUs, COOUpaTh HKCHEPUMEHTAIbHYIO YCTAaHOBKY H
BBITIONHATh M3MEPEHUs, CIenysl MPEeANOKEHHOW MHCTPYKIUH, BBIUUCIATH
3HaYeHUE BEIMYMHBI U AaHATU3UPOBATH MOTYUCHHBIC PE3YNIBTATHI C YUYETOM
3aJJaHHOW MOTPEIIHOCTH U3MEPEHUH;

co0JII0AaTh MpaBuila TEXHUKU O€30MMaCHOCTH MpHU padoTe ¢ 1ab0paTOpHBIM
000pyI0BaHUEM;

pa3ianyaTh OCHOBHBIE NPHU3HAKUM M3YyYEHHBIX (U3UYECKUX MOJENeil:
MaTepuaibHas TOUYKa, aOCONIOTHO TBEPIOE TENO, TOUEUHBIH HCTOUYHUK
CBETa, Jyd4, TOHKas JIMH3a, IUTAHETapHAas MOJENb aTroMa, HYKJIOHHas
MOJIeTIb aTOMHOTO SJIpa;

XapaKTepu30BaTh MPUHIUMBI JACWCTBUA HW3YYCHHBIX MPHOOPOB W
TEXHUYECKUX YCTPOWCTB C ONOPOM Ha HX ONHCAHUA (B TOM YHCIE:
CHHUIOMETp, NATYUKH IOJIO)KEHHUS, PACCTOSHUA M YCKOpPEHUS, pakera,
9XOJOT, OYKH, TMepHuckom, ¢oToanmapar, ONTHYECKHE CBETOBOJBI,
CHEKTPOCKON, JO3UMETp, Kamepa BuiabcoHa), HCHOJb3Yyd 3HAHHUS O
CBOMCTBax (U3MUECKUX SBJICHUA W HeoOxoaumble (HUUIECKUE
3aKOHOMEPHOCTH;

MCIIOJIb30BaTh CXEMBI M CXEMATHYHbIE PUCYHKH M3yYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTENbHBIX MNPUOOPOB M TEXHOJIOTMYECKUX IPOIIECCOB
IpU pEIICHUH Yy4eOHO--TIPAKTHUYECKUX 3aJad, ONTUYECKHE CXEMBI IS
NOCTPOEHUS U300pAKEHUI B IJIOCKOM 3€pKajie U COOMparoleH JIMH3E;
NPUBOAUTH  TMPUMEpPhl  (HAXOAWTh  HWHGOPMALMIO O  MPUMEPaX)
NPAaKTHYECKOTO HCIOJb30BaHUsA (PU3UYECKUX 3HAHWA B TIOBCEIHEBHOM
KU3HU N7 oOecredeHusi 6€30MacHOCTH MPU 0OpaIieHnu ¢ mpudbopamMu u
TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHUS 3/I0pPOBbS U COOIIOACHUS
HOPM KOJIOTUYECKOTO MOBEACHUS B OKPYXKAIOIIEH cpejie;



OCYIIECTBIISITh TMOMCK HHpopManuu (U3HUECKOTO COJEpKaHUs B
WuTepHeTe, caMOCTOATENBHO (HOPMYIHUPYs TOUCKOBBIN 3a1poC, HAXOAUTh
MyTHU OMPEENICHUsI JOCTOBEPHOCTH MOJIYY€HHON MHPOpPMAIIMK Ha OCHOBE
VMMEIOLIMXCS 3HAHUW U JTOTIOJIHUTENBHBIX NCTOYHUKOB;

UCIOJIb30BaTh NP BBIIIOJHEHUHN YUYE€OHBIX 3a/aHUN HAYYHO--TIOMYJIIPHYIO
IUTEepaTypy (QU3NYECKOrOo  COAEpKaHUs, CIPABOYHBIE MaTepuabl,
pecypcnl cetu VIHTEpHET, BnaaeTh NpuéMaMu KOHCIIEKTUPOBAHMS TEKCTA,
npeoOpa3oBaHus HH(GOPMALIMU U3 OJTHON 3HAKOBOW CUCTEMBI B APYTYIO;
CO37aBaTh COOCTBEHHBIE NMUCBMEHHBIE W YCTHBIE COOOIIEHHS HAa OCHOBE
MHPOpMAIMU U3 HECKOJBKUX HCTOYHUKOB (PU3UUECKOIO COAEpIKaHUS,
nyOIMYHO NPEACTABISATh PE3YIbTAThl IPOEKTHON MM UCCIIEA0BATEIBCKOM
NEATEIBHOCTH, ITIPU 3TOM TIPAMOTHO  MCIIOJIB30BATh  HM3yYCHHBIN
MOHSATUMHBIN anmapar HM3y4yaeMoro pasjaena (U3MKH M COIMPOBOXKIATH
BBICTYIUJICHUE TIpe3CHTalMed ¢ Yy4€ToM OCOOCHHOCTEH ayauTOpuu
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosunyecTBO 4acoB DJIEeKTPOHHbIE
Ne HaumenoBaHue pa3aesioB U TeM (uudgposbie)
Kourpoabnubie | IIpakTnyeckue
n/n NMPOrpaMMbIl Bcero o0pa3oBare/bHbIE
padoThI padoThI
pecypchbl

Pa3nes 1. ®u3nka u e€ poJsib B NO3HAHMHU OKPY’KAIOIIEro MUpa

11 dusuka - HayKa 0 IPUPOJIE 2 Bubmiorexa LIOK
' yia o TpHp https://m.edso0.ru/7f416194
1.2 Ddusnueckue BEITNYNHEI 2 1 Bubmuorexa IJOK
https://m.edsoo0.ru/7f416194
. bubnuorexa [JOK
1.3 E 2 1
CTECTBEHHOHAYYHBII METO/] TO3HAHHUS htps://m.edsoo.ru/7£416194
Hroro no pazgeny 6

Pa3nes 2. [lepBoHayajibHbIe CBe/leHNUs 0 CTPOEHHMH BelllecTBa

2.1 CTpoeHUe BelllecTBa 1 Bubmuoreia IJOK
' P https://m.edso00.ru/7f416194
99 JIBr>KeHME M B3aUMOJICCTBHE YaCTHUIL 2 1 bubmuoreka [JOK
' BEII[ECTBA https://m.eds00.ru/7f416194
2.3 ArperatHble COCTOSIHUSI BELIECTBA 2 Bubmorexa IIOK
https://m.edso0.ru/7f416194
Hroro no pazgeny 5
Paznen 3. /IBu:keHue U B3aMMoOJelcTBHE Tel
31 MexaHU4YeCKOE NBIKEHUE 3 Bubmorexa IIOK

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

3.2 Wuepuus, macca, IIIOTHOCTh 4 1 bu6nmnoreka [IOK



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

bubnnorexa [JOK

: .B 14 2
33 (una. Bret o https://m.eds00.ru/7f416194
Hroro no pazneny 21
Pa3nen 4. /laBienue TBEPABIX TeJl, }KMAKOCTEN 1 ra3oB
41 Hasnenue. [lepenava naBneHus TBEPALIMU 3 bubanoreka [IOK
' TeJIaMH, KUJIKOCTSIMH M Ta3aMH https://m.edso00.ru/7f416194
bubnuoreka [JOK
42 Jlapitetne K KoCTH > https://m.eds00.ru/7f416194
bubnnorexa [JOK
4. A
3 TMOC(EpHOC AABICHHE 6 https://m.eds00.ru/7f416194
44 JleficTBHE )KMIKOCTH U ra3a Ha IOTPYKEHHOE 7 3 bu6mmoteka LIOK
' B HUX TEJIO https:/m.eds00.ru/7f416194
Htoro no pazgeny 21
Pa3zgen 5. PaGoTa 1 MOIIHOCTDH. JHEPrUs
bu6nmorexka [IOK
>l Pabora 1 mommocTs 3 . https://m.eds00.ru/7f416194
bu6mmotexka [IOK
5.2 IT 5 1
POCTRIE MEXHUIMEL https://m.edsoo.ru/7f416194
bu6nmmoreka [IOK
53 M 4 1
CRAHMHPCRI SHEpritt https://m.edsoo.ru/7f416194
Hroro no pazgeny 12
PeszepBHOE Bpemst 3
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 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
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

8 KJIACC

KoauuyecTBo yacoB DJIEKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbie
Ne n/m P Kontpoasnsie | IlpakTudeckue (icpp )
NMPOrpaMMbI Bcero o0pa3zoBaTejbHbIE
padoThI padoThI
pecypchbl
Pa3nes 1. TenJioBble siBJIeHUSA
bubnnorexa [JOK
11 C i 7
TPOCHIE 1 CBOUCTRA Bettieetha https://m.edsoo.ru/7f4181ce
bubnnorexa [JOK
1.2 T 21 1 5
CIVTOBBIC HpOTIeecH! https://m.edsoo.ru/7f4181ce
Hroro o pa3aeny 28
Pa3nen 2. JnekTpuyecKkue 1 MArHUTHBIE SIBJICHUS
21 DIIeKTpUUYECKHE 3apsi/Ibl. 3apsKEHHBIE TeIa 7 1 bubmmoreka [JOK
' U UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
bu6mmoteka [IOK
2.2 IT i i 20 1 7
OCTOAHHBIH STCKTPIHCCIII TOK https://m.edsoo.ru/7f4181ce
2.3 MarHuTHBbIE SIBJICHUS 6 1 15 bubmorexa HOK
https://m.edsoo.ru/7f4181ce
bu6nmotexa [IOK
2.4 4
MISKTPOMATHHTHAS HAYKLLI https://m.edsoo.ru/7f4181ce
Hroro o pa3aeny 37
Pe3epBHOE BpeMms 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 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 KJIACC

KoanuyecTBO 4acoB DJIEKTPOHHbIE
HauMeHnoBaHue pa3aesioB H TeEM nuppoBbIE
Ne i/ P Kontpoabueie | Ilpakruyeckue (icpp )
NMporpaMmbIl Beero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcbl
Pasznen 1. Mexanundeckue sABJICHUSA
11 MexaHndeckoe ABUKEHUE U CIIOCOOBI €T0 10 1 bub6mmoteka [IOK
' OIHCAHUS https://m.edsoo.ru/7f41a4a6
bubnuoreka [IOK
1.2 B i 2 1
SAHMOICHCTBHE Tel 0 3 https://m.edsoo.ru/7f41a4a6
bubnuoreka [IOK
1.3 3aKOHBI COXpaHEHUSI 10 3
P https://m.edsoo.ru/7f41a4a6
Hroro o pa3aeny 40
Pa3zgen 2. Mexannueckue KoJe0aHus M BOJHBI
b K
2.1 Mexannyeckue KoiaeOanus 7 3 nomotexa O
https://m.edsoo.ru/7f41a4a6
bu6nmotexa [IOK
2.2 MexaHnueckue BOJIHEL 3B 8 1 3
K https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3nes 3. DiieKTpOMArHUTHOE 1M0JI€ U 3JIEKTPOMATHUTHBIE BOJTHBI
31 DJIEKTPOMAarHuTHOE MOJIE U 6 5 bubmuoreka [JOK
' 3JIEKTPOMAarHUTHBIE BOIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 6
Pasznea 4. CBeroBble sIBJICHHSA
4.1 3aKOHBI pacCpOCTPAHEHUS CBETA 6 2 bubmuoteka [LIOK



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

bubnuorexa [JOK
4.2
JIMH3BI ¥ ONTHYECKHE TPHOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubnuorexa [IOK
4. P 2
3 aI0MEHHE OENOr0 CBETA B CHICKTP 3 https://m.eds00.ru/7f41a4a6
Hroro no pazneny 15
Paznen 5. KBaHTOBBIE SIBJIEHUS
bubnuoreka [JOK
1 u 4 1
5 CIyCKAHKE U TIOTJIOIICHUE CBETa AaTOMOM httos://m.edsoo.ru/7fA1ada6
bubnuorexa [JOK
5.2 C 6 1
TPOCHIE ATOMHOTO Hipa https://m.edsoo.ru/7f41a4a6
bubnuorexa [JOK
>3 AAnepibie peakrit ! . https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 17
Pa3nes 6. [loBTOpUTEIHHO-00001IAIOIIMIA MOAYIb
6.1 [ToBTOpeHue 1 0000IIEHNE COAECPIKAHUS 9 5 bubnnorexa [IOK
' Kypca Gpusuku 3a 7-9 kinacce https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 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
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6




HOYPOYHOE IIVTAHUPOBAHHUE

7 KIIACC
KounvecTBO 4acoB DJIEeKTPOHHBbIE
Ne Hara uudposbie
Tema ypoka Konrpoubueie | IIpakTuueckue
n/n Bcero u3yueHHusi | 00pasoBaTeJbHbIC
padoThI padoThI pecypesr
1 ®usuKa — HayKa o IIPUPOJE. 1
SIBneHns npupobl
2 dusndecKue sIBICHUS 1
3 OuznyecKue BeTUIUHBI U UX 1
U3MepeHue
VYpok-uccnenosanue "N3mepenune
4 TEMIIEPATYPHI IIPU TTOMOIIN 1 1
KUJKOCTHOTO TEPMOMETpPA U JIaTUHKA
Temneparypbl”
MeTo1bI HAy4YHOTO TTO3HAHMSI.
. bubmuoreka [JOK
5 Onucanne Gpu3NYECKUX SBICHUM C 1
. https://m.edsoo.ru/ff09f72a
MOMOIIIBIO MOJIETeH
VYpok-uccnenosanue "[Ipoepka
5 TUTIOTE3bI: JATBHOCTH MOJIETA IIAPHKA, 1 1
MyIMEHHOTO TOPU30HTAIBHO, TEM
OoJibliie, yeM OoJIbIe BhICOTA ITycKa'
Crpoenue BemiectBa. OMbITHI
. P : . Bu6mmorexa LIOK
JTOKa3bIBAIOIINE UCKPETHOE
p https://m.edsoo.ru/ff09fe0a
CTPOCHHE BEIECTBA
bu6nunoreka [IOK
8 JIBHMKEHHE YaCTHUI BEIIECTBA 1

https://m.edsoo.ru/ff0a013e



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

Ypok-uccnenoanue «OIbITHI 110

9 HaOJIIOJICHUIO TETJIOBOTO PACIIMPEHUS
ra3oB»
10 ArperaTHple COCTOSIHUSI BEIIECTBA
Oco0eHHOCTH arperaTHbIX COCTOSTHUI
1 Bo1bI. O00O0IIEHHE 110 pa3ieny bubmmoreka [IOK
«lIepBoHayanbHbBIEC CBEICHUS O https://m.edsoo.ru/ff0a0378
CTPOCHUHU BEILIECTBA»
MexaHnueckoe IBUKEHHUE.
bubnnorexa [JOK
12 PaBHOMEpHOE 1 HEpaBHOMEpPHOE
https://m.edsoo.ru/ff0a05c6
JIBIDKEHUE
bubnuorexa [JOK
13 Ckopoctb. ETUHHUIIBI CKOpOCTH
P FHHEL P https://m.edsoo.ru/ff0a079c
14 Pacuer mytu ¥ BpeMeHU IBUXEHUS Bubmorexa IIOK
yr P https://m.edsoo.ru/ff0a0ae4
15 Nuepuus. Macca — mepa bubnnoreka [IOK
WHEPTHOCTH Tell https://m.edsoo.ru/ff0a0c10
16 IImoTHOCTH BemtecTBa. PacueT Macchl bu6mmoreka I[IOK
1 00beMa TeJjia IO €0 INIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaGopaTtopHas pabota «OnpeneneHue
IJIOTHOCTH TBEPAOTO TEa»
18 Pemenue 3aga4 no teme "[110THOCTD bu6mmotexka I[IOK
BelecTna" https://m.edsoo.ru/ff0al23c
Cuna Kak XxapakTepuCTHKa
19 B3aumojercTsus ten. Cuiia
ynpyrocty. 3akoH ['yka
20 JlaGopatopHas pabota «/3yuenue

3aBUCHUMOCTHU PACTAKCHUA



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

(medopmanun) IpyKUHBI OT
MIPUIIOKEHHOMN CUIIBI)

21 [[SIBnenue TaroTenus. Cua TSHKECTH
CBs3b MEXKIY CUIOHN TSHKECTU B

22 Maccou TeﬂayBec tena. Pemenue bubmmorexa LIOK

e ) https://m.edsoo.ru/ff0a1778
3aaa4 no teme "Cuna tsokect"

93 Cuiia TSKeCTH Ha JPYTruX IJIaHeTax. bubnnoreka [IOK
Pu3nyecKue XapakKTePUCTUKHU IUIAHET https://m.edsoo.ru/ff0a1502

bubnnorexa [JOK

24 N3mepenne cuit. [flunamMmomer

p A p https://m.edsoo.ru/ff0al8cc
bu6nmorexka [IOK

25 Bec Tena. HeBecomocTh 1

https://m.edsoo.ru/ff0al778
CrnoskeHHE JIBYX CHJI, HAIIPaBJICHHEBIX
26 110 OJHOM I 51}1:4}(0171 ’ bubmmorexa [IOK
. P ' https://m.edsoo.ru/ff0ala70
PaBHOpelCTBYIOIIAS CHIT

97 Pemenue 3agau mo reme
"PaBHOAelCTBYIOIIAS CHT"

28 Cuia Tpenus u e€ Buabl. TpeHue B bubmuoreka [JOK
MIPUPOJE U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopatopHas pabota «/3yueHue
3aBUCHUMOCTH CHIIBI TPEHUS

bu6nmmoreka [IOK
29 CKOJIB)KCHUS OT CHJIBI JaBJICHUS U
https://m.edsoo.ru/ff0alcc8
XapakTepa COMPUKACAIOITIXCS
ITOBEPXHOCTEN

30 Pemenue 3a1a4 Ha onpe/iesieHne
PaBHOJICMCTBYIOIEH CUIIBI

31 Pemenne 3amad mo Temam: «Bec bu6nmnoreka LIOK

Tenay, «I'paduueckoe n3obpakeHne

https://m.edsoo.ru/ff0alde0



https://m.edsoo.ru/ff0a1778
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

cuiy, «Cuibly, «PaBHOIEHCTBYIOIIAS
CHID»

KoHnTtposbHas pabota 1o Temam:
«Mexanndeckoe IBIKeHHEe», «Macca,

32 INIOTHOCTBY, «Bec Tenay,
«I"padrueckoe N300paKEHUE CHID»,
«Cunb»
33 Hasnenne. CiocoObl yMEHBIICHUS U bubnnoreka [IOK
YBEJIMUCHHUS JaBICHUS https://m.edsoo.ru/ff0a20a6
aBJICHHE I'a3a. 3aBUCUMOCTD
34 2:[aBJIeHI/m rasza ot 00bEMa bubmmorexa [IOK
A ’ https://m.edsoo.ru/ff0a2376
TeMIepaTypbl
Ilepenaua pmaBiaeHUS TBEPIBIMH
35 oo )KI/)II KOCTSAMH U rra)lilaMH bubmmorexa [IOK
TETTaMH, KL ' https://m.edsoo.ru/ff0a25b0
3akoHn Ilackans
36 JlaBiaeHue B )XUIAKOCTH U rase, bubmuoreka [JOK
BBI3BAHHOE JICHCTBHUEM CHIIBI TSHKECTH https://m.edsoo.ru/ff0a2718
37 Pemenne 3amad mo reme «JlaBienne B bubnuorexa [JOK
SKUIKOCTH U rase. 3axoH Ilackamsa» https://m.edsoo.ru/ff0a2826
bu6nmmorexka [IOK
38 Coo0
CODTATOLIHECH COCYAM https://m.edsoo.ru/ff0a2970
39 I'uapaBanueckuii mpecc bubmorexa HOK
P P https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [IopmiaeBoit
SKUJKOCTHBIN HAcOC
a1 ATtmocdepa 3emiiu U IPUUUHBI €€ bu6mmoreka [IOK
CYIIECTBOBAHUS https://m.edsoo.ru/ff0a2b5a
42 Bec Bo3ayxa. AtmochepHoe bu6muoreka [IOK



https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a

JaBJICHHC

https://m.edsoo.ru/ff0a2b5a

H3mepenue atmochepHOro 1aBaeHUs.

bubnuorexa [JOK

3 Omnbit Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTBH aTMOC(HEPHOTO
44 JIABJICHUS OT BLICOTL(Isz,I[ YPOBHEM bubmmorexa [IOK
https://m.edsoo.ru/ff0a2fc4
Mopst
45 Bapomerp-anepouns. Atmocheproe bubnuorexa [IOK
JIaBJICHUE HA PA3JIMYHbIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3anau mo reme "
ATtmochepHoe naBieHue"
JlelicTBuE )KUIKOCTH U ra3a Ha
bubnuoreka [JOK
47 MOTPYXEHHOE B HUX TEJO.
https://m.edsoo.ru/ff0a3276
ApxumenoBa cuiia
JlabopaTtopHas pabota «OnpeneneHue
48 BBITAJIKMBAIOILICH CHJIBI, bubnuorexa [JOK
JICHCTBYIOIEH Ha TEJO, IOTPYKEHHOE https://m.edsoo.ru/ff0a33fc
B JKUKOCTHY
JlaGopatopHasi paboTa 1o Teme
49 «HccnenoBaHne 3aBUCUMOCTH Beca bu6nmmorexa [IOK
Tena B BOJIE OT 00bEMaA OTPYKEHHON https://m.edsoo.ru/ff0a3514
B JKHUJKOCTb YaCTH TeJIa»
bu6nmmoreka [IOK
S0 llnapattie Te https://m.edsoo.ru/ff0a3a96
JlaGopaTtopHnast pabota
51 "KoHCcTpynpoBaHue apeoMeTpa Uiiu
KOHCTPYHPOBAHUE JIOJKH H
onpeJieseHue e€ rpy30nobEMHOCTH"
52 Pemenue 3amag o temam: «IImaBanue bu6nmnoreka LIOK



https://m.edsoo.ru/ff0a2b5a
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https://m.edsoo.ru/ff0a2fc4
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https://m.edsoo.ru/ff0a3276
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cynoB. Bo3znyxoraBanue»,
«/laBiIeHHE TBEPABIX TEI, JKUIKOCTEH
Y Ta30B)»

https://m.edsoo.ru/ff0a3654

KonTponbhas pabota o teme

53 «JlaBneHue TBEpbIX TN, KUIKOCTEH

U Ta30B»
bu6mmoreka [IOK

> Mexaiirieckast pagora https://m.edsoo.ru/ff0a3fs2

bubnuoreka [JOK

> MortiroCTs. E/MEHIE MO HOCTH https://m.edsoo.ru/ff0a3f82
Ypok-uccnenoanue "Pacuér

56 MOIITHOCTH, Pa3BUBAEMOM TIpU 1
noabéMe 1o Jjectuune"

57 IIpocTsie MexaHu3Mel. Peryar.

PaBHOBeCuE cuit Ha ppryare
Poruaru B TexHuke, ObITY M IPUPO/IE.

58 JlaGopaTtopHnas pabota 05 bubmuoreka [JOK
«HccnenoBanue ycioBUl paBHOBECHUS https://m.edsoo.ru/ff0a478e
phIuara

59 Pemenue 3amad 1mo treme «Y CIOBUS bu6mmoteka I[IOK
pPaBHOBECHS pblUara https://m.edsoo.ru/ff0a48a6
Koaddurment nmoneznoro nencTus

60 mexaHu3Ma. Jlaboparopnas pabota 05
«M3mepenne KIIJ[ HakioHHON
MIOCKOCTH

61 Pemenne 3ama4d mo teMe "Pabora, bubnunoreka [IOK
MortHocTh, KIT/" https://m.edsoo.ru/ff0a4c48

62 MexaHuueckas SHEprHsl. bu6muoreka [IOK



https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48

Kunernueckas v noteHIManbHas
SHEprus

https://m.edsoo.ru/ff0a4252

63

3aK0OH COXpaHEHUSI MEXaHUYECKOM
SHEpPrun

bu6mmoteka [IOK
https://m.edsoo.ru/ff0a4360

64

VYPOK-3KCIIEPUMEHT IO TEME
"DKCIIEpUMEHTAIILHOE ONPEICTICHUE
W3MEHEHUSI KUHETUYECKON U
MOTEHIIMATBHON SHEPTUU MPU
CKATBIBAHHMM TeJIa 10 HAKIIOHHOU
MI0CKOCTH"

65

KonTponbHas padoTa 1o Teme
«PaboTa 1 MOLITHOCTh. DHEPTHSI»

66

Pesepublii ypok. PaboTa ¢ Tekctamu
1o Teme "MexaHudeckoe ABImKeHue"

bubnnorexa [JOK
https://m.edsoo.ru/ff0a4ee6

67

PesepBHrlii ypok. PaboTa ¢ TekcTamu
no teme "JlaBiaeHue TBEPABIX Tell,
SKUJIKOCTEN U ra3oB"

bubnuoreka [JOK
https://m.edsoo.ru/ffOa4ffe

68

Peseprublii ypok. PaboTa ¢ Tekctamu
no Teme "Pabota. MoIHOCT.
Ouneprus"

OBIIEE KOJIMYECTBO YACOB I10
[TPOIT'PAMME

68

12



https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

8 KJIACC

KoanuectBo 1yacoB DJIeKTPOHHbIE
Ne Jara uudgposbie
TeMma ypoka Konrpoabnsie | IIpakTnyeckue
n/n Bcero u3yueHHsi | 00pa3oBaTeJbHbIC
padoThI padoThI
pecypchbl
OCHOBHBIE TTOJIOKEHUSI MOJIEKYIISIPHO-
1 KUHETUYECKON TEOPUH U UX OIBITHBIC 1 bubmorexa HOK
P https://m.eds00.ru/ff0a5256
MOITBEPIKICHUS
2 Macca u pazMep aTOMOB 1 MOJIEKYJI 1
3 Mopaenu TBEPAOro, JKUAKOTO U 1 bubnnoreka [IOK
ra3000pa3HOro COCTOSIHHI BEIIECTBA https://m.edsoo.ru/ff0a540e
OO®bsicHeHHE CBOICTB TBEPOIO,
4 YKUJKOTO ¥ Ta3000pa3HOT0 COCTOSTHUI 1
BEILECTBA Ha OCHOBE MOJI0KEHUI
MOJIEKYJIIPHO-KUHETUYECKON TEOpUU
bubnnorexa [IOK
5 Kpucrannuueckue u amopgHsble Tena 1 1
https://m.edsoo.ru/ff0a5800
5 CMauuBaHue U KalUJUIIPHOCTb. 1 bubnuoreka [LIOK
IToBepXHOCTHOE HATSKEHHE https://m.edsoo.ru/ff0a5530
bu6mmoreka I[IOK
7 TemioBoe paclIupeHne U cKaTHe 1
https://m.edsoo.ru/ff0a5a26
Temneparypa. CB3b TEMIEPATYPHI CO
8 CKOPOCTBIO TETJIOBOTO JIBUKEHUS 1
YaCTHII
9 Buyrpennss sueprus. Crioco0bl 1 bubmuorexa [LIOK
W3MEHEHUS BHYTPEHHEN SHEPTUU https://m.edsoo.ru/ff0a5c60
10 Buasl Tennonepenaun 1 bu6nmnoreka LIOK



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60

https://m.edsoo.ru/ff0a6412

Ypoxk-koudepenuus "lIIpaktuaeckoe
UCIIOJIb30BaHUE TEIUIOBBIX CBOMCTB

bubnnorexa [JOK

1 BEILECTB U MAaTE€PUAJIOB B LIEJIAX https://m.edsoo.ru/ff0a65c0
sHeprocoepekeHus"

12 KonuuecTBo TennoThl. Y ienbHast bubnnorexa [JOK
TEIUIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 YpaBHEHHE TEIJIOBOTO OaaHca. bubnnoreka [IOK
TennooOMeH U TeTI0BOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopaTtopHnast pabota

14 "UccnenoBanue siBICHUS bubnuoreka [JOK
TEIJI000MEHa ITPU CMEITMBAHUHT https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM U ropstueit Boab!"
Pacuer konndecTBa TEIIOTHI,

15 HEO0OXOIMMOTO JIJIsl HarpeBaHuUs Teja
Y BBIICTISIEMOTO UM IPHU OXJIAXKICHUU

16 JlaGopaTtopHast padota "Onpenenenue bubnnoreka [IOK
yIEIbHON TEMJI0OEMKOCTH BemiecTra" https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOIJInBa. Y IeJbHas TeTioTa bubnnoreka [IOK
CropaHust https://m.edsoo.ru/ff0a7b5a
ILnaBnenue u oTBepIeBaHUE

18 KPUCTAJUTMYECKUX ?c:n. VnenbHas brbsmorexa HOK

https://m.edsoo.ru/ff0a71d2

TEIJIOTA TUIABJICHUS

19 JlaGopaTtopHast padota "Onpenenenue bubmuoreka [JOK
YAEIBHOM TEIJIOTHI TUIaBIEHUS JIbaa" https://m.edsoo.ru/ff0a72fe

20 [TapooGpazoBaHue U KOHACHCAIHS. bubmuorexa [LIOK
Hcnapenne https://m.edsoo.ru/ff0a740c

21 Kunenwne. Y genbHas Termiora bu6nmnoreka [IOK



https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
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https://m.edsoo.ru/ff0a740c

napooOpa3zoBaHUs U KOHJICHCAIUH.
3aBUCHUMOCTb TEMIIEPATYPbI KUIIEHUS
OT aTMOC(EPHOTO JTABICHHUSI

https://m.edsoo.ru/ff0a786¢

22

Bnaxuocts Bo3ayxa. JlabopaTopHas
pabora "Onpenenenue
OTHOCHUTEIILHOU BJIAXXHOCTH BO3TyXa"

bubnuorexa [JOK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3anay Ha onpeneneHre
BII&KHOCTH BO3/yXa

24

[TpuHIMIIBI paOOTHI TEIIIIOBBIX
nsurareneif. [lapoBas TypOuHa.
JIBurarenab BHYTPEHHETO CTOPaHUS

25

KII/I TermoBoro aBuraress.
TerutoBbIe IBUTATENH U 3a1UTa
OKpY’KaroIlel cpebl

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

26

3aKOH COXpaHEHUs U peBpalleHus
SHCPTIHUU B TCIJIOBBIX ITPpOLCCCax

27

[ToaroroBka Kk KOHTPOJIBHOM paboTe
o TeMe ""TennoBbie SIBICHUS.
W3meHeHune arperaTHbIX COCTOSHUN
BemecTBa"

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0a83f2

28

KonTponbHas padbora no teme
"TerutoBble aBieHUA. U3MeHEeHHE
arperaTHbIX COCTOSTHUH BellecTBa"

bu6nmmorexa [IOK
https://m.edsoo.ru/ff0a86ae

29

DnekTpusainus Tei. JIBa pona
ANEKTPUUYECKUX 3aPsIOB

30

Ypok-uccnenoBanue "INeKTpU3ALMS
TEeJ UHAYKLUEN U IPU
CONPUKOCHOBEHHUH"



https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae

B3anmopencTere 3apsiKEeHHBIX TEll.

bu6mmoteka [IOK

3 3akon Kynona https://m.edsoo.ru/ff0a87e4
DJeKTpUuYecKoe Moie.

32 HanpskeHHOCTB AJIEKTPUUYECKOTO bu6mmotexa LIOK
nosst. [ IpyHnun cyneprno3unuun https://m.edsoo.ru/ff0a8al0a
JIEKTPUUECKUX MOJIeH
Hocurenu snekrpruyeckux 3apsiios.

33 DnemeHTapHbIi 3apsa. CTpoeHue
aToma

34 [IpoBOgHUKY U TUANEKTPUKH. 3aKOH bubnuoreka [LIOK
COXPaHEHHUs NIEKTPUUECKOT0 3apsaa https://m.edsoo.ru/ff0a8ef6

35 Pemenue 3aga4u Ha npUMEHEHUE bubnnoreka [IOK
CBOMCTB DJIEKTPUYECKUX 3aps10B https://m.edsoo.ru/ff0a90cc
DNEeKTPUUECKUN TOK, YCIOBUS €r0

36 cyiecTBoBanus. cTouHUKH bubmmorexa [IOK

https://m.edsoo.ru/ff0a95a4

AIIEKTPUYECKOTO TOKA

37 JIeCTBHSA 2IEKTPUYECKOTO TOKA brbmmorexa [IOK

https://m.edsoo.ru/ff0a96h2

Ypok-uccnenosanue "Jlenicteue

38 JIIEKTPUYECKOTO NOJISI HA TPOBOJHUKHI 1
U TUDJIEKTPUKH"

39 DIIEKTPUUYECKHI TOK B METAJLJIaX, bubmuoreka [JOK
SKUJKOCTSIX U razax https://m.edsoo.ru/ff0a9838

40 DnexTpuyeckas 1elb U €€ COCTaBHbIE
4acTH
Cuna Toka. JlaboparopHas paboTa

41 "M3MepeHue U peryJInpoBaHNUE CUJIIBI 0.5 bubmmorexa [IOK

TOKa"

https://m.edsoo.ru/ff0a8bd6



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
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DNEKTPUUECKOE HAMPSKEHUE.
BoasT™metp. JIaboparopHas pabora

bubnnorexa [JOK

42 "U3MepeHne U peryiupoBaHue 05 https://m.edsoo.ru/ff0a9e14
HanpspkeHus "

43 CormnpoTHuBiaeHUE TPOBOTHUKA. bubmuoreka [JOK
VY nenpHOE CONPOTHUBIICHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
JlaGopaTtopHast paboTa "3aBHCUMOCTb

44 AIEKTPUYECKOTO COMTPOTUBIICHUS 1 bu6mmoteka LIOK
MIPOBOJHUKA OT €r0 JJIMHBI, TUIOLIAIHA https://m.edsoo.ru/ff0aa738
MOTIEPEYHOr0 CEUYCeHUs U MaTepuana"
3aBUCUMOCTb CHUJIBI TOKA OT

45 HanpspkeHus. 3akoH Oma 1715 yyacTka brbmmorexa [IOK

https://m.edsoo.ru/ff0aa44a

Lenu
JlaGopaTopHas pabota
"HccnenoBaHue 3aBUCUMOCTH CUJIBI

46 TOKa, UIYIIET0 Yepe3 pe3ucTop, oT 1 bubmmorexa [IOK

https://m.edsoo.ru/ff0aa04e

COIPOTHBIIEHUS PE3UCTOPA U
HanpsDKEHUs Ha pesucrope”

47 [TocnenoBarenbHOE U MapaienabHOE
COEIMHEHUS IPOBOIHUKOB
JlaGopatopHas pabota "IIpoBepka

48 IIpaBUjIa CIIOKCHUSA HAIPSKEHUM NpU 1 bubnnoreka [IOK
IIOCJIEI0OBATEIbHOM COEJUHEHUN ABYX https://m.edsoo.ru/ff0aaa58
pe3uctopos”
JlaGopaTtopnas padota "lIpoBepka

49 IIpaBUJjIa I CUJIbI TOKA MTPU 1 bu6mmoreka [IOK

napajuieIbHOM COEAUHEHUH
pe3uctopos"

https://m.edsoo.ru/ff0aadle
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Pemenue 3a1ay Ha npuMeHeHUE

50 3akoHa OMa JJis pa3InyHOTO bubmmorexa [IOK
p https://m.edsoo.ru/ffOaaf8a
COEIMHEHUS IPOBOIHUKOB
51 PabGoTa 1 MOIITHOCTD 3JEKTPUUECKOTO bubanoreka [IOK
Toka. 3akoH [[xoyns-Jlenua https://m.edsoo.ru/ff0ab124
JlabopaTtopHast padota "Onpenenenue
52 a60TpH I/Iillo IfOCTI/I BJIGKTpI/I‘-IeCKOFO bubmmorexa LIOK
P " H P https://m.edsoo.ru/ff0ab3e0
TOKa
DNEKTPUYECKHE ST ¥ TIOTPEOUTEIH
. bubmmoreka [JOK
53 AIIEKTPUUYECKON YHEPTUH B OBITY.
https://m.edsoo.ru/ff0ab660
Kopotkoe 3ambikanne
[ToaroroBka K KOHTPOIBHOU paboTe
1o TemMe "DIIeKTPUIECKHUE 3apsibl.
P P bubnnorexa [JOK
54 3apspKeHHBIE Tea U UX
N . https://m.edsoo.ru/ff0abd2c
B3auMoieicTBHs. [10CTOSTHHBIIHI
AJIEKTPUYECKUM TOK"
KonTponbHnas paboTa no reme
"DIeKTpUUECKHE 3apsiIbl.
bu6mmoreka I[IOK
55 3apsoKeHHBIE Tea U UX
. . https://m.edsoo.ru/ff0abea8
B3auMoieicTBys. [loCcTOSTHHBIIH
ANEKTPUIECKUH TOK"
56 [TocTosiHHBIC MATHUTBI, UX
B3aMOJICHCTBHE
57 VYpok-uccnenosanue "N3ydyenne bubmuoreka [JOK
MOJIEN MTOCTOSIHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
MarnauTHoe noJsie. MarHuTHoO€E nosie
bu6nunorexka [IOK
58 3eMiTu 1 ero 3Ha4YeHHUe JITIS )KU3HU Ha

3emiie

https://m.edsoo.ru/ff0acOba



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
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba

59

OmneiT OpcTena. MaruuTHoe nose
JIEKTPUYECKOr0 ToOKa MarHuTHoe
10JI€ KaTYIIKH ¢ TOKOM

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

60

[IpuMeHeHue 3eKTPOMarHiToOB B
texauke. Jlaboparopuas pabota
"N3y4yeHue 1eiCTBUS MArHUTHOTI'O
T10JIs1 HA MPOBOJIHUK C TOKOM"

0.5

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

61

DNEeKTPOABUTATEIb IOCTOSSHHOTO
Toka. Mcrons3oBanue
AJIEKTPO/IBUraTesIed B TEXHUYECKUX
YCTPOMCTBAX M Ha TPAHCIIOPTE.
JlaGopaTopHnas pabota
"KoHCcTpyupoBaHue 1 U3y4eHHe
paboThI AIIeKTpoIBUTATEIIA"

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

62

OmnbiTel @apajyest. 3aKoH
3JEKTPOMArHUTHON UHIYKIIUU.
[IpaBuino Jlenna

63

DnektporeHeparop. CrocoOs
MOJTYYEHUS DIICKTPHIECKON YHEPTHH.
DIIeKTPOCTAHIIUN Ha
BO300HOBIIIEMBIX UCTOYHUKAX
SHEepPruu

64

[ToaroroBka k KOHTPOJILHOU paboTe
1o TemMe "DIeKTpUIecKe U
MarHuTHBIC SIBJICHHS"

65

KonTponbhas pabota no teme
"DIeKTpUUECKHE U MarHUTHBIE
saByeHus"

but6mmoreka [JOK
https://m.edsoo.ru/ff0ach14

66

PesepBHelit ypok. PaboTa ¢ Tekctamu

bu6nmnoreka LIOK



https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14

o teme "TertoBele aBiieHUs"

https://m.edsoo.ru/ff0acc5e

PesepBubliil ypok. Pabota ¢ TekcTamu

67 o teme "[locTosiHHBII 1 buGnnorexa [IOK
. https://m.edsoo.ru/ff0acdc6
ANEKTPUYECKUN TOK
68 Pesepaublii ypok. Pabota ¢ Tekcramu 1
1o TeMe "MarHuTHbIe sIBJIeHUS "
OBUIEE KOJIMYECTBO YACOB I10 68 145

I[TPOI'PAMME



https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

9 KJIACC

KosaunuyectBo yacos DJIeKTPOHHbIE
(1)
Jlj;-n Tewa ypoxa Bcero Konrpobiibe | Ipaktirieckie flli?;:eﬂl/lﬂ ;I;I}?;I;zl;:;eenbnme
padoThI padoThI pecypesI

1 MexaHnyeckoe JBUKEHHUE. 1
MarepuanbHas TOUKa

5 Cucrema orcuera. OTHOCUTEIIBHOCTh 1 bubmuorexa [JOK
MEXaHWYECKOT'O JIBMKCHHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpPHOE IPAMOIMHENHOE 1 bubnuoreka LIOK
JIBIDKCHHC https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE NpAMOIMHENHOE

4 nBuxkeHue. CpeliHss 1 MTHOBEHHast 1
CKOpPOCTb

5 [IpssMonMHENHOE PABHOYCKOPEHHOE 1 bubnuoreka LIOK
JBUKCHHE. Y CKOpPEHUE https://m.edsoo.ru/ff0ad8d4
CKopocCTh NPSMOJIMHENHOTO

6 PaBHOYCKOPEHHOTO JBM)KCHHUS. 1
I'paduk ckopoctu
JlaGopatopHas pabota "Onpenenenue

7 YCKOPEHHUS Tesa Mpu 1 1 bubnmnoreka [JOK
PaBHOYCKOPEHHOM JIBH>KEHHH 10 https://m.edsoo.ru/ff0adbl18
HaKJIOHHOM miockocth"

8 CoboaHoe nageHue tes. OnbIThI 1
Tlanunes

9 PaBHOMEpHOE ABMXKEHUE 110 1 bubnuoreka LIOK

OKPY’KHOCTH. Hepno;[ n4yacTtoTa

https://m.edsoo.ru/ff0ael76



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176

oOpaiueHus. JIuneinas u yrionas

CKOPOCTH
10 LleHTpOCTpEMUTENTEHOE YCKOPEHUE
1 IIepssiii 3axkoH Herotona. Bexrop bubnuoreka [IOK
CHJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HetoTona. bubnnoreka [OK
PaBHOz€HCTBYIOILIAA cUila https://m.edsoo.ru/ff0ae72a
13 Tpernii 3akoH HproTOHA. bubnuoreka LIOK
Cyneprnio3unus cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3a1ay Ha npuMeHEeHUE bu6mmoreka [IOK
3akoHOB HproTOHA https://m.edsoo.ru/ffO0aeb6c
bubmuorexa [JOK
15 . r
Cina ypyroctit. 3axor I'yka https://m.edsoo.ru/ffOaeca2
16 Pemenue 3anay mo reme «Cuita
YIIPYTOCTH
17 JlabopaTtopHas pabota «OnpeneneHue bubnunoreka [IOK
YKECTKOCTHU IIPYKUHBI» https://m.edsoo.ru/ff0aee28
bu6mmorexa [IOK
18 C
18 Tperi https://m.edsoo.ru/ff0af738
19 Pemrenne 3amau mo teme «Crta bu6mmoreka [IOK
TPEHUS» https.//m.edsoo.ru/ff0afa26
20 JlaGopaTtopHast pabota "Onpenenenue bubnuoteka [IOK
Kod(puimenTa TpeHHs CKOJIbKEHUS" https://m.edsoo.ru/ff0af8be
Pemenne 3amay mo teme "3aK0OHEI
21 Herotona. Cuna octu. Cuia bubmmorexa [IOK
. YHPYTOCTH. https://m.edsoo.ru/ff0afb8e
TpEeHUs
29 Cuuia TsKeCTH M 3aKOH BCEMUPHOTO bubnmnoreka [IOK

TSATOTEHHsI. Y CKOpEHHE CBOOOTHOTO

https://m.edsoo.ru/ff0af044



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
https://m.edsoo.ru/ff0af044

najgeHus

Ypoxk-koudepenuus "J[Buxenune Ten

23 BOKPYT IPaBUTAIIMOHHOTO LIEHTPa
(Conneunas cucrema). ["anmaktuku"
Pemenue 3anau no teme "Cuiia
24 TSKECTU U 3aKOH BCEMUPHOTO brbmmorexa LIOK
| P https://m.edsoo.ru/ff0af5f8
TATOTCHHUS

o5 [IepBas kocMu4ecKast CKOPOCTb. bub6nuoreka LIOK
HesecomocTs n neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepuaabHOM TOUKH.

26 AGCom0THO TBEPAOE TEIO. bubnuoreka LIOK
PaBHOBecue TBEpIOTO TEIIA C https://m.edsoo.ru/ffOafe36
3aKpEIUIEHHOW OChIO Bpall[CHUS

27 MowmenT cubl. LleHTp TsokecTH

28 Pemenue 3ama4q no teme "MoMeHT bu6nmmoreka [IOK
cuibl. LlenTp Tsxect" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOIBHOM padboTeE MO

29 TeMe "MexaHUUeCcKOe OBIKEHUE bubmmorexa [IOK

. . ' https://m.edsoo.ru/ff0b0408
BsaumoneiicTBue Ten
KonTponbHas paboTa no reme
\ bu6mmoreka [IOK

30 MexaHndeckoe IBUKEHUE.

. | https://m.edsoo.ru/ffOb06ec
BsaumoneiicTBue Ten
Nmnynsce Tena. UMnysnbe cuiibl. 3aKk0H
31 co Z . }c]a N oe bubmuorexa [JOK
XPaHEHUS UMITyJIbca. YT u
P y . pyr https://m.edsoo.ru/ff0b07fa
HEYIPYyroe B3auMo/IeiicTBUE

30 Pemenue 3aga4d mo teme "3akoH bu6mmoreka [IOK
COXpaHEHHUs uMITyJbca' https://m.edsoo.ru/ff0b096c

33 Ypoxk-kordepernus "PeakTrBHOE



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

JBUKEHHE B IPUPOJIE U TEXHUKE"

34 Mexannueckas paboTa U MOITHOCTb buommorexa LIOK
https://m.edsoo.ru/ff0b0a84
35 PabGora cumbl TSOKECTH, CHITBI bu6mmoreka [IOK
YIPYTOCTH U CUJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlabopaTtopHast pabota «OnpeneneHue
36 paboThl CUJIBI TPEHHUS IIPU
PaBHOMEPHOM JBUKEHHUHU TeJIa IO
TOPU30HTAIILHON IIOBEPXHOCTHY
37 CBs13b 3HEPTUHU U pabOTHI.
[ToreHunanbHas s3HEprus
38 Kunernueckas sneprus. Teopema o bubnuoreka LIOK
KMHETUYECKON YHEPT U https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs SHEPTUU B
MEXaHUKe
40 JlaGopaTtopnast padota «3yuenue bubnuotexa [JOK
3aKOHA COXPAHEHUs YHEPTUN) https://m.edsoo.ru/ffOb12fe
A1 KonebarenpHoe NBMIKEHUE U €TO bu6mmoreka [IOK
XapaKTePUCTUKU https://m.edsoo.ru/ff0b1858
42 3aryxaroiye KojaeoaHusl. bubnnoreka [IOK
Brinyxaennsie konedanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MaremaTtnueckuil 1 pyKMHHBINA
MasITHUKH
VYpoxk-uccnenoanue «3aBUCUMOCTb
44 nepuo/ia KojebaHui OT KECTKOCTH Eubmorexa HHOK
https://m.edsoo.ru/ff0b197a
MPYKUHBI U MacChl TPy3a»
45 [IpeBpaienue sHEprun Npu

MEXaHUYCCKHUX KOJIeOaHMSIX



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

46

JlabopaTtopHast pabota «OnpeneneHue
Y4aCTOTHI U TIEpHOJia KoIeOaHui
NPY>KUHHOTO MasiTHHKA

Bu6muoreka [JOK
https://m.edsoo.ru/ffOblaec

47

JlabopaTtopHas pabota «IIpoBepka
HE3aBUCHMOCTH NEPHO/Ia KoeOaHui
rpysa, HOABEIIEHHOI'0 K HUTH, OT
MaccChl rpy3a»

Bu6muoreka [IOK
https://m.edsoo.ru/ff0b197a

48

Mexaunueckue BoinHbl. CBOKWCTBA
MexaHu4ecKux BOJH. [IpomonbHbie 1
MTOTIEPEYHBIE BOJHBI

Bu6muoreka [JOK
https://m.edsoo.ru/ff0b21fe

49

VYpok-koHdpepenuus "MexaHnndyeckue
BOJIHBI B TBEPAOM TEIIE.
CelicMHYeCKHE BOITHBI"

50

3Byk. PacnpocTpanenue u oTpaxeHue
3ByKa

51

Ypoxk-uccnenoBanue "Habmonenne
3aBHCHMOCTH BBICOTHI 3BYKa OT
Y4acTOTHI"

52

I'pOMKOCTB 3ByKa U BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC

53

VYpoxk-koHpepenuus "YapTpa3Byk U
nH(pa3ByK B IpUPOJIE U TEXHUKE"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroroBka Kk KOHTPOIBHOM padboTeE MO
TeMe "3aKOHBI COXPaHEHHUS.
Mexannueckue KojieOaHus ¥ BOJTHBI"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b25f0

55

KonTponpHas pabota o teme
"3akoHbI cOXpaHeHUs1. MexaHn4YecKue
K01e0aHus U BOJHEI"



https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0

DIIEKTPOMArHuTHOE TOJIE.

bu6mmoreka [IOK

56
DNEeKTPOMarHUTHbHIE BOJIHBI https://m.edsoo.ru/ffOb2abe
57 CBolicTBa 3JIEKTPOMAarHUTHBIX BOJTH
Ypox-koHpepenus "llkana
58 ANEKTPOMATHUTHBIX BOJIH. bubnnoreka [OK
Hcnonb30BaHMEe 371€KTPOMArHUTHBIX https://m.edsoo.ru/ffOb2fe6
BOJIH JI COTOBOU CBSI3U"
VYpok-uccnenosanue "M3yuenue
. bubmuorexa [JOK
59 CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C
| https://m.edsoo.ru/ff0b2c6c
MOMOIIbI0 MOOUITEHOTO TenedoHa
Pemenue 3agau Ha onpeneneHue
60 YacTOTBI U ITIMHBI 3JIEKTPOMArHUTHOM
BOJTHBI
DneKTpOMarHuTHas IPUPOJIa CBETA.
61 CkopocTb cBeTa. BomHOBBIE CBOIICTBA bubmmorexa [IOK
P ' https://m.edsoo.ru/ff0b31d0
CBeTa
Hcrounuku ceera. IIpsaMonuneitnoe
bu6mmoreka [IOK
62 pacrpocTpaHeHHe cBeTa. 3aTMEHMS
https://m.edsoo.ru/ff0b3658
Connua n Jlynst
3aKOH OTpa)KeHUs CBeTa. 3epKaja.
bu6mmoreka [IOK
63 Pemenue 3anauy Ha IpUMEHEHNE
https://m.edsoo.ru/ff0b38c4
3aKOHA OTPaXKEHUs CBETa
64 ITpenominienue cBeta. 3akoH bubnnorexa [IOK
IIPEJIOMJIEHUS CBETA https://m.edsoo.ru/ff0b3aea
[TomHOE BHYTpEHHEE OTpaKEHHUE CBETA.
65 Hcnonp3oBaHre NOTHOTO BHYTPEHHETO bubmmorexa [IOK
yIP https://m.edsoo.ru/ffOb3c5c
OTpa’KeHHsI B ONITHUECKUX CBETOBO/IAX
66 JlaboparopHas padoTta "VccienoBanue



https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
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

3aBUCHMOCTH yTJia NPCIIOMIICHHUA
CBCTOBOI'O Jiy4a OT yrJia naJiCcCHus Ha

rpaHuiie "BO31yX-CTE€KJIO

Ypok-koupepenmus "Mcnonp3oBanue

67 HIOJTHOT'O BHYTPEHHETO OTPa)KEHUSI:
CBETOBO/Ibl, ONTUKOBOJIOKOHHAS CBs3b"
bu6mmoreka [IOK
68 JIunzel. O ecKasl CUJIa JINH3
FIHEDL TAITHIHECIAT G AHHSH https://m.edsoo.ru/ffob3f2c
bubmuorexa [JOK
69 ITocTpoenne n3o6paskeHU 3a
TPOCHHE HSOOPDICHIIL B THHIax https://m.edsoo.ru/ff0b444a
JlaboparopHas pabota "Onpenenenue
70 ok I:HOFI()) achOﬂHHﬂ u OETEHCCKOﬁ bubmorexa TOK
Y P N https://m.edsoo.ru/ff0b4206
CHJIBI COOMPAFOIIICH JTNH3BI"

71 Ypoxk-kordepennus "Onrudeckne bubnuoreka LIOK
JIMH30BBIE TPUOOPHI" https://m.edsoo.ru/ff0c0a7e

72 ['na3 xak onTuyeckas cuctema. 3peHue Bubmmorexa LIOK

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

73 VYpok-koHpepenius "JlepexTs
3penus. Kak coxpanuts 3penue"
Paznoxxenne 6enoro cBeTa B CHEKTP.

74 Oneitel HetoToHa. Cniokenue bubnnorexa [IOK
CIIEKTpPaJIbHBIX LIBETOB. [{ucnepcus https://m.edsoo.ru/ff0c0f4c
cBeTa
JlaGopatopHas pabota "OnbITH IO
pasIoKeHUI0 OeJI0ro cBeTa B CIIEKTpP U

bu6mmoreka [IOK
75 BOCIIPHSTHIO I[BETA IPEMETOB MPHU HX

HaOJIOJICHUU Yepe3 [IBETOBBIC
bubTphr"

https://m.edsoo.ru/ff0cOe2a



https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a

VYpok-npaktukym "BosHOBBIE

76 CBOWCTBA CBETA: IUCIIEPCHS,
uHTepdepeHiys u qudpakmms’"”
77 OmnwiTel Pe3sepdopaa u mianerapaas bubnnoreka [OK
MOJEJIb aToMa https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Moaens aroma bopa
Hcnyckanue v norjiomeHne CBeTa
79 aTOI\Z]OM KBanTsl Hnllfeﬁanme bubmmorexa LIOK
’ ’ https://m.edsoo.ru/ff0c144c
CIICKTPBI
80 Ypok-npaktukym "Habnronenue bubnunoreka [IOK
CIIEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PapyoakTuBHOCTD U €€ BUIBI Bubmorexa HOK
https://m.edsoo.ru/ff0c1672
82 Crpoenue aromHoro sjapa. Hyknonnas bu6nuoreka [IOK
MOJICITb https://m.edsoo.ru/ff0c18ac
83 PannoakTuBHBIE IPEBpALLICHUS. bubnuoreka [IOK
H3oronsl https://m.edsoo.ru/ffOclal4
84 Pemenwne 3amag mo Teme: bu6mmoreka [IOK
"PaguoakTUBHBIE TPEBPALICHUS " https://m.edsoo.ru/ff0clb4a
85 [lepuon nomypacnana
VYpok-kondepenius "PagnoakTuBHbIe
86 1/13131 eHI/Ij) Bpl'I IfII oJnie 1\);6 WIIMHE buommorexa LIOK
i . PHPOJE, MEATIIHE, https://m.edsoo.ru/ff0c2126
TEXHUKE
SAnepubie peakunu. 3aKOHBI
87 cox paHeHEsI 3apsI0BOTO U MacCOBOTO buommorexa LIOK
P pAR https://m.edsoo.ru/ff0c1c58
qrcen
88 DHeprusi cBsi3U aTOMHBIX sifiep. CBs3b bubnmnoreka [IOK

MacCChbl 1 SHCPIrun

https://m.edsoo.ru/ff0cld7a



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
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a

89

Pemenue 3anay o reme " nepusie
peaxun”

90

Peaxiuu cunTe3a U JENCHUS SIEP.
Wcrounuku 3neprun CosHIa U 3BE371

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc1e88

91

Ypok-koHpepenmus "AnepHas
sHepreTuka. JlencTBus
paZvOaKTUBHBIX U3JIYYCHUN Ha KUBbIE
OpraHu3msl"

92

[ToaroroBka Kk KOHTPOJIBHOM paboTe 1Mo
TeMe "DIIEKTPOMAarHUTHOE TOJIE.
DIIeKTPOMAarHUTHBIC BOJIHBI.
KBanToBbIe sBIIEHUS"

bubmuorexa [JOK
https://m.edsoo.ru/ff0c223e

93

KonTposnbHnas paboTa no reme
"DIeKTpOMarHuTHOE TOJIE.
DNEeKTPOMAarHUTHBIE BOJIHBI.
KBanrtoBbie sBieHUS"

94

[ToBTOpenue, 060061ICHNE.
JlaGopatopHble paboTHI IO KypCy
"B3aumopeicteue ten"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c245a

95

[ToBTOpenue, 06061meHue. Pemenue
pacyeTHBIX U KaYeCTBEHHBIX 3a/1a4 110
teme "Teroble mpouecch”

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c2572

96

[ToBTOpenue, o6061meHue. Pemenne
pacYeTHBIX U KaYeCTBEHHBIX 33124 M0
teme "KIIJ] TerioBsIx qBurarenei”

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c2a22

97

[ToBTOpenue, o6o01menue. Pemenne
pacUeTHBIX U KaYeCTBEHHBIX 33124 M0
teme "KIIJ] anexTpoycTtaHOBOK"

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0c2b30



https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30

[ToBTOpenue, 0600IIEHNE.

Bu6muoreka [JOK
1

%8 JlaGopatopreie padoTkI 110 KypCy 1 https://m.edsoo.ru/ff0c2c52
"CBeToBbI€ sIBJICHUS"

o [ToBTOpeHwMeE, 06061'.'1_:[36HI/I€. PaGorac . Bu6morexa [IOK
TERCTAMI TO TEME aKOFH https://m.edsoo.ru/ff0c2d6a
COXpaHEHHsI B MCXaHUKE

.P

100 [ToBTOpeHwMeE, 06061'.'I_IKGHI/I€6 abora ¢ . BuGmiorexa LIOK
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