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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢u3uke Ha YpPOBHE OCHOBHOrO o0OIIEro oOpa3zoBaHUs
COCTABJICHA Ha OCHOBE IMOJIO)KEHHM M TpeOOBaHUU K pe3yibTaTaM OCBOCHHS Ha
0a30BOM YpOBHE OCHOBHOI 00pa3oBaTENbHON MPOrpamMMbl, MPEICTABICHHBIX B
OI'OC 00O, a takxe ¢ yu€ToM (enepaabHOil padoydeil mporpaMMbl BOCITUTAHUS U
Konnenuuu npenopaBanust yue6Horo npenmera «Dusnkay.

CognepxaHue mporpaMMmbl MO (U3MKE HaIpaBiIeHO Ha (QopMupoBaHHUe
€CTECTBEHHOHAYYHOM T'PaMOTHOCTH OOYYalOIUMXCS M OPraHu3aluio H3y4yeHUs
Gbu3NKN Ha NEATETbHOCTHOW OCHOBE. B mporpamme mo (u3MKEe yYHUTHIBAIOTCS
BO3MOXHOCTH Yy4yeOHOro mpemMera B peanusanuu tpedoBanuit ®I'OC OO0 k
IUTAHUPYEMBIM JTMYHOCTHBIM U METANpPEIMETHBIM pe3yJibTaTaM OOy4eHHs, a TaKKe
MEXIIPEIMETHBIE CBSI3M €CTECTBCHHOHAYYHBIX YYCOHBIX NPEIMETOB HAa YpPOBHE
OCHOBHOTI'O 00IIEro 00pa3oBaHuUsl.

[Iporpamma mo gu3uke ycTaHaBIMBaAET pacupeneieHue yaeOHOro MaTepuana
1o rojaMm o0yueHus (M0 Kjaccam), MpejyiaraeT MPUMEPHYIO MOCIEA0BATEIbHOCTh
U3yYCHUs TEM, OCHOBAaHHYIO Ha JIOTHKE Pa3BHTHUS MPEIMETHOTO COJCPKAHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEHM 00yJaroNuXCsl.

[IporpamMma mo ¢usuke paszpaboTaHa C LETbI0 OKa3aHUA METOAUYECKOM
MIOMOIIY YYUTEIIO B CO3/IaHNU pabodeil mporpaMMbl IO Y4EOHOMY TIPEIMETY .

®duznka ABISETCS CUCTEMOOOPA3YIOIIUM JIJIsi €CTECTBEHHOHAYYHBIX YUEOHBIX
IPEIMETOB, MOCKOJIbKY (PU3MYECKHE 3aKOHBI JieKaT B OCHOBE IIPOLIECCOB U
SIBJICHUM, W3y4YaeMbIX XHUMHEH, Ouoyioruedd, actpoHoMuer u (U3NUECKOU
reorpaduei, BHOCHUT BKJaJ B E€CTECTBCHHOHAyYHYIO KAapTUHY  MHpA,
penoCcTaBisieT Haumbojee SCHble O00pa3lbl MPUMEHEHHUS HAydYHOTO METoja
MO3HAHUSA, TO €CTh CIIOCO0A MOTYUYEHHUsI JOCTOBEPHBIX 3HAHUI O MHUpE.

OnHa w3 TIaBHBIX 33724 (PU3MUECKOTOo OOpa3oBaHUsA B CTPYKType OOIIero
00pa3oBaHUsI COCTOUT B (POPMHUPOBAHUU E€CTECTBEHHOHAYYHOW T'PAMOTHOCTH U
UHTepeca K HayKe y 00y4arouuxcs.

N3yuenne ¢usuku Ha 0a30BOM ypOBHE TIpenrnojiaraeT OBJIaJEHUE
CIIEIYIOIMMUA KOMIIETEHTHOCTSIMHU, XapaKTEePU3YIOLUMU €CTECTBEHHOHAYUYHYIO
IPaMOTHOCTb:

e HAy4YHO OOBSCHSTH SBJICHUS;

e OIICHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOTO MCCIICIOBAHNUS;

e UHTEPIPETHPOBATH  JIAaHHBIE U  MCIOJb30BaTh  HAyYHbIC
JI0KA3aTeNbCTBA JJIsl IOJTYYEeHUS BBIBOJIOB.

[enn wu3yueHuss (PuU3NKU Ha YpPOBHE OCHOBHOTO OOIIEro 00pa3oBaHMs
onpeneneHsl B Konmenmuu mnpenomaBaHusi ydeOHoro mpeamera «Dusukay B
oOpa3oBarenbHbIX opranuzanusx Poccuiickoii  ®Deaepanuu, pean3yrOMINX
OCHOBHBIE  00I1Ie00pa3oBaTeIbHbIE MPOrPAMMBI, YTBEPKAEHHOW pelICHUEM



Konnerun MunucrepcrBa npocsemienusi Poccuiickoit deaeparuu (MpoTOKOaI OT 3
nekadbps 2019 r. Ne [1K4BH).
Heau uzyyenus pusnku:

NpUOOpPETeHUE WHTEpPeca W CTPEMIICHHS OOydYalomuxcsi K HaydHOMY
WU3YUYCHHUIO TPUPOMABI, PAa3BUTHE WX HHTCINICKTYAJIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEN;

pa3BUTHE MPEACTABICHUN 0 HAYYHOM METOJC MO3HAHUS U (OPMHUPOBAHUE
WCCJIEIOBATEILCKOTO OTHOIICHUS K OKPYKAIOITUM SIBIICHUSIM;
dbopMHupOBaHWE HAYYHOTO MHUPOBO33PEHHUS KaK pe3yJbTara H3yYCHUS
OCHOB CTPOCHHS MaTepUH M (PyHIAMEHTAIbHBIX 3aKOHOB (DU3UKH;
dbopMupoBaHUE TMPEICTABICHUNH O POJIU (PU3UKK ISl Pa3BUTHUS JPYTHUX
CCTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHI;

pa3BUTHE  MPEACTAaBIEHMH O  BO3MOXKHBIX  cepax  Oyaymien
po¢eCCHOHAIILHON JIeSITCIFHOCTH, CBSI3aHHOU ¢ (DM3UKOM, TOJTOTOBKA K
JajgbHEHUIIIeMy OOyUYEeHHIO B 3TOM HaNpaBJICHUU.

JlocTmkeHne 3TUX IieNield MporpaMMbl MO (U3WKE HAa YPOBHE OCHOBHOTO
o0111ero oOpa3oBaHus 00ECIIEUNBACTCS PEIICHUEM CIICYIONIUX 3a1a4:

npuoOpeTeHNEe 3HAHWM O JUCKPETHOM CTPOCHHUM  BEMIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUYECKUX, MArHUTHBIX M KBAHTOBBIX
SIBIICHUSIX;

NpUOOpPETEHUE YMEHUHN ONMHUCHIBATH U OOBACHATH (DU3WUYECKHUE SIBJICHUS C
WCIIOJIb30BAHUEM TTOJTYICHHBIX 3HAHW;

OCBOCHHE METOJOB pEIICHHWs] MPOCTEUININX pacYETHBIX 3adad  C
UCIIOJIb30BaHUEM buzruecKux MoOJIeTIeH, TBOPYECKUX u
MPAKTUKOOPUEHTHUPOBAHHBIX 33/1a4;

pa3BUTHE YMCHHI HAOMIOAATh MPUPOIHBIC SIBJICHUS M BBITOTHATH OIBITHI,
nabopaTopHble  pabOThl M IKCIEPUMEHTAIbHBIE HCCIEIOBAHUS  C
UCIIOJIb30BAaHUEM U3MEPUTETHHBIX TPUOOPOB;

OCBOCHHE NMPUEMOB PaboOThl ¢ MH(popMalen (HU3NIECKOTO COJEpIKAHMS,
BKJIIOYAsi HHPOPMALIMIO O COBPEMEHHBIX JOCTHKEHUAX (DU3UKHU, aHAIHU3 U
KPUTHYIECKOE OIICHNMBaHUE MHPOPMAIIHH;

3HaKOMCTBO €O c(hepamu poecCHOHATBEHOMN NeATeTLHOCTH, CBI3aHHBIMU
¢ (Gu3MKOW, W COBPEMEHHBIMH TEXHOJIOTHSIMHA, OCHOBaHHBIMH Ha
JTOCTIKEHUAX (HU3NUECKON HAYKH.

Ha wusyuenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOT'O OOIIETO

oOpazoBaHust oTBOAUTCS 238 "acoB: B 7 kiacce — 68 yacoB (2 yaca B He/leN0), B 8
Ki1acce — 68 yacoB (2 daca B Heneno), B 9 knacce — 102 gaca (3 vaca B Helel0).



[Ipennaraemsplii B mporpamMme 1o (U3MKe MepeyeHb JTadopaTOPHBIX PaboT U
OTIBITOB HOCUT PEKOMEHIaTENbHBIN XapaKTep, yUUTENb JIeJacT BRIOOp MPOBEACHUS
7a00paTOpHBIX PabOT M OMBITOB C YYETOM HWHIWBUIYAIBHBIX OCOOCHHOCTEH
o0ydJaronmxcsi, CUCKa JKCIIEPUMEHTAIBHBIX 3aJaHui, MpeIIaraéMplx B paMKax
OCHOBHOT'0 TOCY/IApPCTBEHHOTO dK3aMeHa 1o (pHu3uKe.



COJEPXAHUME OBYUYEHUA

7 KJIACC

Paznen 1. @u3uka v €€ poJib B IO3HAHUHU OKPYIKAKOIIEr0 MUPA.

®usuka — Hayka o npupoxe. fABneHus npuponbl. PHU3NYECKUE SIBICHUA:
MEXaHUYECKHUE, TEIJIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®usnueckue BenuuuHbl. M3mepenue ¢uznueckux BenuuuH. Pdusnueckue
npubopsl. [TorpemHocts u3mepenunit. MexayHapoaHasi CUCTEMa €AMHHUII.

Kak ¢u3uka u Jpyrue ecTEeCTBEHHbIE HAyKd HM3y4alOT MIPHUPOAY.
EcrecTBeHHOHaY4YHBIH METOJ TMO3HAHUA: HAOJIOJEHUE, TOCTAHOBKA HAy4YHOI'O
BONpPOCA, BbIIBUYKEHUE TUIIOTE3, SKCIIEPUMEHT I10 NMPOBEPKE TMIIOTE3, 0ObICHEHNE
HabmrogaemMoro saBieHus. Onucanue (U3NYECKUX SIBICHUN C TOMOIIBIO MOJEIIEH.

Jemoncmpayuu.
1. MexaHW4YecKHe, TEIJIOBBIE, JJIEKTPUYECKUE, MArHUTHBIE, CBETOBBIE
SIBIICHMS.

2. dusuyeckue NMpuOOPHI U Mpoleaypa MPSIMBIX U3MEPEHUN aHATOTOBBIM U
U (POBBIM MPUOOPOM.

Jlabopamopnuie pabomul u onvimol.

1. OmnpeneneHue EeHbl eIECHUS MIKaIbl U3MEPUTEIBHOr0 Npubdopa.

N3mepenue paccTossHuM.

N3mepenue 00bEMa KUIKOCTH U TBEPAOTO Tea.

Onpenenenre pa3MepoB MajbiX Tell.

N3mepenue temmepaTypbl MpU MOMOIIU KUJKOCTHOTO TEpPMOMETpa U

JaTYuKa TeMIEpaTyphbl.

6. IIpoBengeHue uccienoBaHus MO MPOBEPKE TMIOTE3bI: NANbHOCTh MOJETA
HIapyKa, MyImeHHOr0 TOPU30HTAIbHO, TeM OoJblle, YeM OOoJbIlle BhICOTa
mycKa.

Pa3nen 2. [lepBoHayasbHbIe CBeeHNUSI 0 CTPOEHNH BellleCTBA.

CtpoeHue BemiecTBa: aTrOMbl M MOJIEKYJbl, WX pa3Mmepbl. OINbITHI,

JIOKa3bIBAOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JIBiwxkenne dacTul, BemecTBa. CBS3b CKOPOCTH JBUXKEHUSI YACTHI[ C
Temrneparypoil. bpoyHoBckoe nBukeHue, auddysus. BzaumoneiicTBue yactuil
BEILIECTBA: MIPUTSKEHUE U OTTAJIKUBAHUE.

ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOCHUE T'a30B, JKUAKOCTEH M TBEPABIX
(KpUCTAIITMYECKUX) Tell. B3auMoCBs3b MeXAy CBOWCTBAMH BEHIECTB B Pa3HBIX
arperaTHhIX COCTOSIHUSIX M MX aTOMHOMOJEKYJSPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Jemoncmpauuu.

1. HaGmronenune OpOyHOBCKOTO JIBUKEHUS.
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2. Ha6monenue nuddysum.
3. HaGnionenue  siBieHUW,  OOBACHSIONIMXCS ~ MPUTSHKEHUEM — WJIU
OTTAJIKMBAaHUEM YaCTHII BEIIECTRA.

Jlabopamophuie pabomul u onvimol.

1. OueHka JuaMeTrpa aroMa METOAOM psAnoB (C  HMCHOJIb30BAHUEM

dboTorpadmii).

2. OnbITHI MO HAOJIOICHUIO TEIJIOBOT'O PACHIUPEHUS Ta30B.

3. OnbIThI MO OOHAPYKEHUIO JEUCTBUS CUIT MOJIEKYJISIPHOTO MIPUTSKEHHUS.

Pa3nen 3. /IBu:keHre U B3aUMOJAEHCTBHE TeJl.

MexaHnnueckoe JBH>KEHUE. PaBHOMEpHOE M HEPaBHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsisi CKOpPOCTh IIPM HEPABHOMEPHOM IBHKEHMHU. Pacuér nmyTtu u
BPEMEHHU JIBUKEHUS.

SBnenue wHepruu. 3aKOH WHEpUHMH. B3anMoneicTBue Ten Kak MNpUYMHA
W3MEHEHUSI CKOPOCTH [JBWKEHUsA Tel. Macca Kak Mepa HHEPTHOCTH Tela.
[InotHOCTH BemiecTBa. CBsi3b IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B E€IUHULIE
00BéMa BellecTBa.

Cwia kak xapakTepucTuka B3aumozeihcTBus Tei. Cuila ynpyroctd M 3aKoH
I'yka. 3mepenue cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBJICHUE TITOTCHUS U CHUJIa
TsokecTd. Culla TSHKECTH Ha Jpyrux mianerax. Bec tena. HeBecomocTs. CrioxeHue
CWJI, HAPABJIEHHBIX O OJHOW mpsiMoM. PaBHonelcTBytomas cui. Cuiia TpeHUs.
TpeHue CKoJIbXKEHUS U TpeHHUe MOoKosA. TpeHre B MpUPOJIe U TEXHUKE.

Jemoncmpayuu.

HaOnronenne MexaHU4eCKOro ABMKEHHUS Tea.

N3Mepenne ckopoCTH MPSIMOJIMHETHOTO JBUKECHHUS.

Halntonenue siBneHus MHEpIUU.

Habnronenue usmMeHeHust CKOpOCTH MPU B3aUMOICHUCTBUU TEJL.

CpaBHeHUE Macc 10 B3aUMOJACHCTBUIO TEI.

CroxeHue cuil, HalpaBJICHHBIX 110 OJHOU MPSAMOW.

JIa6opamoprze padomut u onvimol.

1. OnpeneneHue CKOPOCTU PaBHOMEPHOIO IBMKEHHUS (IIapuKa B >KHJIKOCTH,
MOJEJIH JIEKTPUIECKOT0 aBTOMOOWIISI M TaK Jajee).

2. OmnpeneneHue CpeaHEl CKOPOCTH CKOJbXEHUS Opycka WM IIapuKa 0
HaKJIOHHOM IIOCKOCTH.

3. OmnpexneneHue MIOTHOCTH TBEPAOTO TeENA.

4. OnbITHI, JAEMOHCTPUPYIOIIHUE 3aBUCUMOCTh pacTshKeHHUs (aegopmanun)
NPY>KUHBI OT MIPUIIOKEHHOM CHUIIBL.

5. OnbIThl, AEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHJIbI TPEHUSI CKOIbXKEHUS OT
BECa TeJla U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEM.

Paznen 4. JlaBjienne TBEPABIX TeJ, dKUAKOCTEN U ra3oB..
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JlaBnenne. CriocoObl YMEHBIIIEHUS U yBEIWYCHUS JaBiieHus. /laBieHue rasa.
3aBUCUMOCTh JIaBJICHHS raza OT 00bEma, TemmeparTypbl. [lepemaua naBneHus
TBEPABIMU TEJNAMU, XUAKOCTIMH W razamu. 3akoH [lackans. IIneBmarnueckue

MalIuHbBL. 3aBUCUMOCTh JABJCHUS JKUIKOCTH OT TIyOwWHBI. [ umapocraTudeckuid
napanokc. Coobmmaronuecs: cocyapl. [ napaBInyeckue MexaHU3MBbl.

AtMocdepa 3emun u atMocdepHoe naBieHue. [IpuuuHBI CyliecTBOBaHUS
BO3aAymHON oOonouku 3emuu. OmnbiT Toppuuemnmu. M3mepenue atrmocdepHOro
JaBJieHUs. 3aBUCUMOCTh aTMOC(HEpPHOI0 AaBJIEHHUS OT BBICOTHI HaJl YPOBHEM MOPSI.
[TpubGops! 17151 M3MepeHus aTMOC(HEPHOTO TaBJICHHUS.

JlelicTBHE )KUIAKOCTH M ra3a Ha MOTPYyKEHHOE B HHUX TeJO. BrITankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. BozayxornaBanue.

Jemoncmpayuu.
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~

3aBUCUMOCTB JAABJIEHUA ra3a OT TEMIEPATYPHI.

Ilepenaya naBineHUst )KUAKOCTBIO U Ta30M.

Coobmaromuecs Cocybl.

['mppaBnuueckui npecc.

[IposiBneHue necTBUs aTMOCPEPHOTrO JTABICHUS.

3aBHCHMOCTh BBITAJIKHBAIONICH CHJIBI OT 00BEMa MOTPYKEHHOW YaCTU
T€Ja Y IJIOTHOCTH JKUIKOCTH.

PaBeHCTBO BBITAIKUBAIOLIEH CUIIBI BECY BBITECHEHHOM KUIKOCTH.
VYcnoBre muiaBaHus TEN: IUIABAaHWE WIM NMOTPYKEHUE TEN B 3aBUCUMOCTHU
OT COOTHOULIEHUS IUIOTHOCTEN TEJA U KUIKOCTH.

Jlabopamopnvie padoomot u onvimol.

1.

WccnenoBanue 3aBUCUMOCTH Beca Tejia B BOJE OT 00bEMa OTPYKEHHOH B
XKUJKOCTh YaCTH TEJA.

OnpeneneHue  BBITAJKUBAIOIICH  CUJIbI, JCHUCTBYIOIIEH Ha  TEJO,
MOTPYKEHHOE B )KUIKOCTD.

[IpoBepka HE3ABUCUMOCTH BBITAJIKUBAIOIIEH CUIIbL, IEMCTBYIOLIECH HA TEIO
B JKMJIKOCTH, OT MaccChl TeJa.

OnbITel, JEMOHCTPUPYIOLIME 3aBUCUMOCTHh BBITAJKUBAIOIIEH  CHIIBI,
JNEUCTBYIOLIEH Ha TeJI0 B KUAKOCTH, OT OOBEMA MOTPYKEHHOW B
YKHAJIKOCTh YaCTH TE€JIA U OT INIOTHOCTH KUIKOCTH.

KonctpyupoBanue apeomerpa WIM KOHCTPYMPOBAaHHE JIOAKA U
onpeelIeHUe €€ TPy30M0AbEMHOCTH.

Pa3zpnes S. PaGoTra 1 MOIIHOCTB. JHepPrus.

Mexanuueckas padora. MOIIHOCTb.

[IpocTeie MexaHM3MBI: pbIYar, OJIOK, HAKJIOHHAs IUIOCKOCTh. IlpaBuio
paBHOBecHsl pbluara. [IpumeHeHHe mpaBuiIa paBHOBECHS pbluara K OJIOKY.



«3on0otoe mpaBunio» MexaHuku. KIIJI mnpocteix MexanusmoB. IIpoctsie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass oHeprus. KunHernueckas W TOTEHUHAIbHAS DHEPTHS.
[IpeBpalieHre 0THOrO BUIa MEXAHUYECKOW SHEPTUU B IPYyroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHHUKE.

Jemoncmpayuu.

1. IIpuMepbl TPOCTBIX MEXAHU3MOB.

Jlabopamopnuie pabomul u onvimol.

1. OnpeneneHue paOOThl CUJIbI TPEHUS MPU PAaBHOMEPHOM JBUKEHUU TeEIa

110 TOPU30HTAILHON IIOBEPXHOCTH.
2. HccnepgoBaHue ycia0BUN PaBHOBECHS phlUara.
3. Uzmepenue KII/I HaKIIOHHOM MIIIOCKOCTH.

4. H3ydeHHe 3aKOHA COXPAHEHHSI MEXaHUYECKOW JHEPTUN.
8 KUIACC

Pa3gea 6. TenioBbIe ABJICHUS.

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJIAPHO-KMHETUYECKOW TEOPUM CTPOEHUS
BemecTBa. Macca M pa3Mepbl aTOMOB M MOJEKYJ. ONBITHI, NOATBEPKAAKOLINE
OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHOKMHETUYECKON TEOPHH.

Mopenu TBEPAOTO, JKHAKOTO M Ta3000pa3HOTO COCTOSHUN BEIECTBA.
Kpucrannnueckue u amopgnsie Tena. OObsCHEHHE CBOMCTB ra3oB, KUAKOCTEU U
TBEPABIX TEJI HA OCHOBE IIOJIOKEHUU MOJIEKYJISIPHO-KUHETUUECKOU TEOPHUU.
CmauuBaHMe U KallWJUISIPHBIE SIBJICHUS. TEIUI0BOE paCIIUPEHNE U CKATHE.

Temneparypa. CBs3p TemmepaTypbl €O CKOPOCTBIO TEIJIOBOTO JIBMXKEHHS
yactull. BHyTpeHHsiss sHeprus. CrnocoObl W3MEHEHHS BHYTPEHHEH >SHEpruu:
Teronepeaaya U COBEpLICHUE paboTHI. Bunsl TeIuIonepeaayn:
TEIIONPOBOIHOCTh, KOHBEKIUS, U3TyUYCHHE.

KonuyectBo TemyioTel. YenapHas TEMJIOEMKOCTh BELIECTBA. Te€MI000MEH U
TEIUIOBOE paBHOBECHE. YpaBHEHHE TerwloBoro Oananca. [lnaBienwe wu
OTBEPACBAHUE KPUCTA/UIMYECKUX BELIECTB. YJelbHasg TEIUIOTa IUIABJICHUS.
[TapooGpazoBanue u konaeHcauusi. VMcnapenuwe. Kunenue. YnenpHas Teriora
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEpaTypbl KHWIIEHHS OT aTMOc(hepHOro
JABJICHMUS.

BrnaxxnocTe BO3ayXa.

OHeprus TOIMBA. Y JeNbHAs TEIUIOTA CTOPaHUs.

[Ipunuunel pabotel TemnoBeix aurareneir KIIJ[ TemioBoro asurarens.
TennoBple ABUTATENM U 3aIATA OKPYKAOIIEW CPEIbI.

3aKOH COXpAaHEHMS U MPEBPALEHUS SHEPTUHU B TEIJIOBBIX IPOLIECCAX.

Hemoncmpauuu.

1. HaOmroneHune 6pOyHOBCKOTO JBUKEHMSL.



Habmonenune nuddysun.

HaGnronenue siBneHui cMauMBaHUs U KAWL PHBIX SIBICHUH.
Habntonenue TenioBoro paciuimpeHus Ted.

N3MeHenune naBieHus ra3za Mpu U3MEHEHUU 00bEMA U HArpEBaHUU WIIU
OXJIAXKJICHUH.

[IpaBuia u3MepeHus: TEMIIEPATYPHI.

Bunsl Tenonepenayn.

OxJtaxkaeHue npyu COBEpUIEHUU paOOThI.

9. HarpeBaHue npu coBepiIeHUH paOOThl BHEITHUMH CHUIIAMHU.

10. CpaBHEHHE TETUIOEMKOCTEN PA3IMYHBIX BEUIECTB.

11. HaGmroieHre KuneHusl.

12. HaOmroieHre mocTosTHCTBA TeMIIepaTyphl MIPH TIJIaBJICHUH.

13. Mozenu TenjaoBbIX ABUTATENCH.

Jlabopamopnuie pabomul u onvimol.

1. OnbITH IO OOHAPYKEHUIO IEHCTBUS CUIT MOJIEKYJIIPHOTO TPUTSKEHHUS.

2. OnpIThI IO BBIPAIIMBAHUIO KPUCTAJIOB MIOBAPEHHOM COJIA UJIU caxapa.

3. OnbITel IO HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, KUJIKOCTEH U

TBEPABIX TEIL.

4. OmnpeneneHue AaBICHHS BO3AyXa B OaJTOHE MITIPHUIIA.

5. OnbIThl, AEMOHCTPUPYIOIIME 3aBUCUMOCTH JIaBJIEHUS BO3dyXa OT €ro

00bEMa M HArpEeBaHUS WIN OXJIAKICHHUS.

6. IIpoBepka rumore3sbl TMHEHHON 3aBUCUMOCTH JIJIUHBI CTOJIOUKA HKUJKOCTH

B TEPMOMETPUUYECKON TPYOKE OT TEMIEPATYPHI.
7. HabGnionenue wu3MeHEHUs BHYTPEHHEW OSHEPrUM Tejla B pe3yibTaTe
TerIonepeaur U padoThl BHEITHUX CHJL.

8. HccnenoBanue sBieHUs TeEIJIO0OOMEHAa NPU CMENIMBAHUU XOJOJAHOM H

ropsiueu BOJBI.

9. OmnpezneneHue KOJIMYECTBA  TEIUIOTHI, [OJIYYEHHOTO BOJIOM  MpH

TEMI000MEHE C HArPEThIM METAITTUYECKUM ITUITUHAPOM.

10. OnipenienieHne yaeabHOM TEMIIOEMKOCTH BELIECTBA.

11. UccnenoBanue nporecca ucrapeHus.

12. OnpeqieIeHre OTHOCUTEIBLHON BIIaXKHOCTU BO3YXa.

13. OnpenieneHue yaeabHON TEMI0ThI IJIABJICHHUS JIbJA.

Paznen 7. DiaekTpuyecKkue U MATHUTHBIE SIBJICHMS.

Dnektpuzanus Ted. JBa poja »sneKTpUYecKuxX 3apsanoB. BzauMmogeincTBue
3apspkeHHbIX  Ten. 3akoH KynoHa (3aBUCMMOCTh  CHJIBI  B3aUMOJICUCTBUS
3apsHKEHHBIX TEJT OT BETUYUHBI 3aPSAJI0B U PACCTOSIHUS MEXY TEJIaMHM).

Onektpuueckoe mnoje. Hanpssk€HHOCTh aiekTpudeckoro mnoiist. IlpuHuumn
CYNEpIIO3UIINH PJIEKTPUUECKUX MOJeH (Ha KAYeCTBEHHOM YPOBHE).
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Hocurenu snekTpuueckux 3apsiioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Ctpoenue aroma. IIpoBOAHMKM W  JMDJIEKTPUKUA. 3aKOH  COXpPAaHEHUA
3JIEKTPUYECKOTO 3apsa.

DNEKTPUYECKUM TOK. YCIOBHUS CYIIECTBOBAHMS JJIEKTPUUYECKOrO TOKAa.
MCTOYHUKM TMOCTOSHHOTO TOKa. JIeMCTBUS D2JIEKTPUUECKOrO TOKa (TEIJIOBOE,
XUMHUYECKOE, MAarHUTHOE). DIEKTPUUECKUN TOK B )KUJIKOCTSIX M ra3ax.

Onektpuueckass nenb. Cwia  Toka.  DJEKTPUYECKOE  HAIPSKEHUE.
ComnpoTuBiieHHE NPOBOJHMKA. Y IETBHOE COIPOTUBJIEHHE BEHIECTBA. 3akoH Oma
o ydactka nend. [locnegoBarenbHOE W mapajlieNibHOE — COCIMHEHHE
MIPOBOJTHUKOB.

Pabora u MoOIIHOCTH JJIeKTpUYecKoro Toka. 3akoH JDxoymns—JIeHna.
DJIEKTPUYECKUE LIETTH U TTOTPEOUTENH IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMbIKaHUE.

[locTossHHbIE ~ MarHuThl.  B3aumoaeWCTBHE  MOCTOSHHBIX  MarHUTOB.
MaruauTtHoe 1noje. MarHuTHoe moJie 3eMJIM U €ro 3HAaYEHUE JJId )KU3HU Ha 3emile.
OnbiT  Opcrena. MarHuTHoe TMoJ€  3JIEKTPUYECKOro Toka. IIpuMeHeHue
3JIEKTPOMArHUTOB B TEXHUKE. J[€ICTBME MAarHUTHOT'O TOJISl HA IPOBOAHUK C TOKOM.
DJIeKTPOJIBUTaTeNIb IOCTOSSHHOTO TOKa. lcronb3oBaHuE 3JEKTpOJBUraTelic B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIOPTE.

Onbitel @apanes. SABiaeHue 2JIEKTpOMarHUTHOM MHAYKUuM. [IpaBuiio Jlenna.
DIIEKTPOreHepaTop. CnocoOmr MOJTy4YECHUS AIEKTPUIECKOU SHEPIHUH.
DJIEKTPOCTAHIIMU HA BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTUH.

Jemoncmpayuu.

DJIeKTpU3aIus Tell.

JIBa poJia 3JIEKTPUUECKUX 3apsI0B U B3aUMOJICUCTBUE 3apSIKEHHBIX TEJl.
YCTpOUCTBO U JEUCTBUE JJIEKTPOCKOIIA.

DIIEKTPOCTATUYECKAST UHIYKIIHS.

3aKOH COXpaHEHUS JICKTPUUECKHUX 3aPsIJIOB.

[IpoBOHUKY M TUSIIEKTPUKH.

MoienupoBaHr€e CUIOBBIX JIMHUN 3JIEKTPUUECKOTO MOJISI.

M CcTOYHUKH TTOCTOSHHOTO TOKA.
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9. JleuCTBHs SIIEKTPUYECKOTO TOKA.

10. DJIEKTPUYECKHI TOK B AKUJKOCTH.

11. I'a30BBIN paszps.

12. I3MepeHune CUilbl TOKa aMIIepMETPOM.

13. I3MepeHne 2IeKTpUIECKOTO HANPSKEHUS BOJIBTMETPOM.

14. PeocTar u Mara3uH COIPOTUBIICHUN.

15. B3auMo1efiCTBUE NTOCTOSIHHBIX MAarHUTOB.

16. MonenupoBaHre HEBO3MOKHOCTU Pa3IeJICHUS [1OJIFOCOB MarHUTa.



17.
18.
19.
20.
21.
22.
23.
24.

25.

MoaenupoBaHrEe MArHUTHBIX MOJIEA MOCTOSHHBIX MarHUTOB.

OnbIT Opcrena.

MarauTHoe noJje TokKa. DJIEKTPOMArHHuT.

JlelicTBHE MAarHUTHOTO MOJI HA TPOBOJHUK C TOKOM.

DJIEKTPOJABUTATEIb MTOCTOSSHHOIO TOKA.

HccnenoBanue sBi€HUS 3JIEKTPOMATrHUTHONW UHAYKIIMH.

OmnebiTel @apanes.

3aBUCUMOCTh HAIPaBJIICHUA WHAYKIHUOHHOTO TOKAa OT YCJIOBUW €ro
BO3HUKHOBEHHUS.

DJIEKTPOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnuie pabomul u onvimol.

1.
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10.
11.

12.

13.

14.

15.

16.

OnpITel MO HAOJMIONCHUIO DJICKTPU3AIlMU  Tel MHAYKIUMEH W TpHu
COIPUKOCHOBEHUM.

UccnegoBanne neMCTBUS DJIEKTPUYECKOrO TOJISI HA MPOBOAHUKU U
TTIADJIEKTPUKHU.

Co6opka u nmpoBepka pabOThI AIEKTPUIECKON LIETTH TOCTOSITHHOTO TOKA.
N3mepenune u peryampoBaHue CHIIbI TOKA.

N3mepenune u peryampoBaHue HANPSIKEHHUS.

HccnenoBanue 3aBUCUMOCTH CHIBI TOKA, UAYLIETO Y€pe3 PE3UCTOpP, OT
COIPOTHUBJICHUS PE3UCTOPA U HANIPSKEHUS HA PE3UCTOPE.

OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD BJIEKTPUYECKOTO
COINPOTHUBIICHUA MPOBOJAHUKA OT €ro JUIMHBI, IUIOMAJAN MONEPEYHOIrO
CEUYCHHUS U MaTepuaa.

[IpoBepka mnpaBwia CIOXKECHUA HANPSHKCHUHW TMPU TOCIEI0BATEILHOM
COEJIMHEHUH JIByX PE3UCTOPOB.

IIpoBepka mpaBuia [ CUJbl TOKAa MPH MAPAILICIBHOM COCIUHEHHU
PE3UCTOPOB.

Omnpenenenre pabOTHI STEKTPUIECKOTO TOKA, HAYIIETO Yepe3 pe3UCTop.
OnpeneneHne MOIIMHOCTH  3JEKTPUYECKOTO TOKa, BBIJICISIEMONM Ha
pesucrope.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKA, WAYILETO 4Yepe3 JaMIOUYKYy, OT
HaIIpSDKEHMS HA HEW.

Onpenenenue KIIJ[ narpeBarens.

HccnenoBanne MarHUTHOTO B3aUMOJICUCTBUS TTIOCTOSHHBIX MAarHUTOB.
N3yyeHne MarHUTHOTO TOJISI TOCTOSHHBIX MArHUTOB TPH  UX
00BEIMHEHUH U Pa3/ICIICHUN.

HccnenoBanne nericTBUS 3JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEIIKY.



17. OnbITBI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIbI  B3aUMOJEHCTBUS
KAaTyIIKM C TOKOM M MarHura OT CHJIbl TOKa W HalpaBJICHUs TOKAa B
KaTyILIKE.

18. I3yueHue AeiCTBUS MAarHUTHOTO TOJIsI HA TPOBOAHUK C TOKOM.

19. KoHCcTpynpoBaHue u n3y4eHue padoThl JIEKTPOIBUTATEINS.

20. Usmepenue KII/] anekTpoaBUraTeibHON yCTAaHOBKH.

21.0nbITBl TI0 MCCJIEIOBAHUIO SIBJICHHUS DJICKTPOMATHUTHOW WHIYKIUU:
WCCIICIOBAHUE W3MEHEHUW 3HAYEHHS W HANPABICHUS HWHIYKIIMOHHOIO
TOKa.

9 KUIIACC

Pa3ngena 8. Mexannueckue siBJEHHUA.

Mexannueckoe JaBWKeHME. MarepruanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXaHUYECKOTO JBHXKEHHUs. PaBHOMEpHOE MPAMOJIMHEUHOE
nBxkeHue. HepaBHoMmepHoe npsiMmoninHelHoe JBHkeHue. CpelHsisi U MTHOBEHHas
CKOpOCTb T€Jla TP HEPABHOMEPHOM JIBHKCHUU.

VYckopenue. PaBHOyckopeHHOe TmpsiMosiHeHOe nBrkeHue. (CBoOoaHOe
najgenue. Onbitel ['anumnes.

PaBHOMepHOE nBHXKEHME MO OKpykHOCTU. Ilepmon u vacrora oOpalneHus.
JIuHenHas u yrioBast CKOpoCTH. LIeHTpocTpeMUTENbHOE YCKOPEHHUE.

[Tepsoiit 3ak0H HproToHa. Bropoi 3akon Herorona. Tpetuii 3akon HproToHa.
[IpuHIMN Cynepno3unyu CUl.

Cuna ynpyroctu. 3akoH ['yka. Cumna TpeHus: cujia TPEHUSI CKOJIbXECHUS, CHIIA
TPEHHUS TTOKOSI, APYTHUE BUJIbI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHUS. YCKOPEHHE CBOOOIHOTO
nageHus. J[Bumxenune mianer Bokpyr Connua. IlepBas kocmuyeckass CKOpPOCTb.
HesecomocTs 1 neperpysku.

PaBHOBecue matepuanbHON TOYKH. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3aKPETUIEHHON OChIO BpalleHus. MoMeHT cuibl. LIeHTp TsxecTH.

Nmnynec tena. U3meHenne umnylibca. IMIynbc CHibl. 3aKOH COXPaHEHHS
UMIyJibca. P€akTMBHOE IBUKEHHUE.

Mexannueckass paboTa ¥ MOIIHOCTh. PaboTa cui TsSKEeCTH, yIpPYrocTH,
TpeHusi. CBs3b dHeprun U paboThl. [loTeHIInanpHasE YHEPTUS Tela, MOJHATOTO HaJl
ITOBEPXHOCTHIO 3eMIIH. [oTeHIIManpHas sHeprus cxaTou npyxunsl. Kunetnueckas
sHeprus. Teopema O KMHETUYECKOW SHEPrUU. 3aKOH COXPAHECHHSI MEXaHUYECKOU
SHEPTHUH.

Jlemoncmpayuu.

1. HaOmroneHne MEXaHWYECKOTO JBMKEHUS TEIa OTHOCUTEILHO Pa3HBIX TEll

OTCYETA.
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8.

9.

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

CpaBHeHue myTed M TPACKTOPUM JBHKEHHUS OJIHOTO W TOrO JKE€ Teja
OTHOCHTEJIBHO Pa3HBIX TEJI OTCUETA.

N3MepeHne ckopOCTH U YCKOPEHHS IPSIMOJIMHENHOTO IBU>KECHUS.
HccnenoBanne npu3HAKOB PAaBHOYCKOPEHHOTO IBUKEHUS.

Habiroienne ABMKEHUS Tela Mo OKPY>KHOCTH.

HabntoieHne MexaHn4ecKux sIBJICHUH, MPOUCXOIALINX B CUCTEME OTCUETA
«Tenexka» 1pu €€ PaBHOMEPHOM UM  YCKOPEHHOM JBWKCHUHU
OTHOCUTEJIBLHO KaOMHETa (PU3HKHU.

3aBUCUMOCTh YCKOpPEHHS Tela OT MAcChl Te€Jla W JACHCTBYIOIIEH HAa HEro
CHJIBI.

HabutoieHue paBeHcTBa CUIT ITPU B3aUMOJIEHCTBUU TEJL.

N3MeHeHne Beca Temna Mpu yCKOPEHHOM JBHKEHUH.

[lepemaua uMIynbca npy B3anMOJEUCTBUU TEI.

[IpeoOpazoBanus SHEPTUH MPHU B3AUMOICHUCTBUU TEIL.

CoxpaHeHHe UMITyJIbCa IIPU HEYIIPYTOM B3aUMOJECHCTBHUH.

CoxpaHeHHe UMITyJIbca IPU a0COIIOTHO YIPYTOM B3aUMOAECHCTBUU.
Habnronenue peakTHBHOTO JBUKEHUS.

CoxpaHeHHe MEXaHUYECKOW SHEPTUU MTPU CBOOOJHOM IA/IEHUH.
CoxpaHeHHe MEXaHUUYECKOW SHEPTUHU NIPU JBUKEHUU Tena Mo ACHCTBUEM
IPYKUHBI.

Jlabopamopnuie pabomul u onvimol.

1.

KoHcTpyrpoBanue TpakTa I pasroHa W JAIBHEHUIIIET0 PaBHOMEPHOTO
JIBYDKEHUS TIAPUKA WIHA TETIEKKH.

OnpeneneHue cpeaHEl CKOPOCTH CKOJIBKEHHS OpycKa WM JIBHMKCHHS
IIapyKa 1Mo HaKJIOHHOM IIOCKOCTH.

OmpeneneHre yCKOPEHHUS Telda TPH PAaBHOYCKOPSCHHOM JIBMDKCHHH TIO
HaKJIOHHOM IIOCKOCTH.

UccnenoBanune 3aBUCUMOCTH TMYTH OT BPEMEHH IPU PABHOYCKOPECHHOM
JIBMKEHUU 0€3 HaYaJIbHOW CKOPOCTH.

[IpoBepka ruUIMOTE3BI: €CIM MPU PABHOYCKOPEHHOM JBIDKCHHH 03
HAYaJIbHOW CKOPOCTH IIyTH OTHOCATCS KakK psAJ HEYETHBIX YHCEI, TO
COOTBETCTBYIOIIHNE MPOMEXKYTKH BPEMEHH OJJMHAKOBEI.

UccnenoBanne 3aBUCUMOCTH CHJIBI TPEHUS CKOJBKEHUS OT CHIIBI
HOPMAaJIbHOTO JaBJICHUS.

Onpenenenue ko3P huirieHTa TPEHUS CKOJIbKECHHUS.

Onpenenenne KECTKOCTH NPYKHUHBI.

Omnpenenenre pabOTHI CUIIBI TPEHUS TPU PABHOMEPHOM JBMIKEHUU Tela
110 TOPU30HTAIILHON TTOBEPXHOCTH.



10. Onpenenenrue pabOTHl CUJIBI  YNPYTOCTH TMPU  TOABEME Tpy3a C
UCIIOJIb30BAaHUEM HEIMOABUKHOTO U MOABUKHOTO OJIOKOB.

11. I3y4yeHne 3akoHa COXPAHEHUS SHEPTUU.

Paznen 9. Mexannuyeckue KoJieOaHUS U BOJIHBI.

KonebarenbHoe nemkenrne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHMI: TIEPHO/T,
4acToTa, aMIUIUTyJa. MatemaTuyeckuil U NpyKUHHbIM MasaTHUKH. [IpeBpamieHue
SHEPIruu MpH KoJaeOaTeIbHOM JABUKECHHUH.

3aryxawmnme  kKojeOaHus.  BbIHyk7aeHHble — KoJjieOaHusi.  Pe3oHaHc.
Mexannueckue BoaHbl. (CBoiicTBa MexaHWueckux BOJH. [IpojonibHbie H
nonepevyHble BOJIHBL. JIMMHA BOJHBI M CKOPOCTh €€ pacnpoCTpaHEHUS.
MexaHnuecKkue BOJIHbI B TBEPJOM TENE, CEHCMUYECKUE BOJTHBI.

3Byk. I'poMKOCTh 3ByKa W BbIcOTa ToHa. OTpaxkeHue 3Byka. MHpa3ByK u
YIBTPa3BYK.

Hemoncmpayuu.

1. HaOmromenne koje0aHuil Tel IOA AECHCTBUEM CHJIBI TSDKECTH W CHIIBI
YIPYTOCTH.

Habntonenue konebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.
Habmoienne BeIHYKIEHHBIX KOJIEOaHUI 1 pEe30HAHCA.
Pacnpoctpanenne npo101bHBIX U MONEPEYHBIX BOJIH (Ha MOJIETIN).
HaGnronenue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.
. AKyCTHYECKHI pE30HAHC.
./Iaﬁopamopuble pabomul u onvimol.
1. OmpeneneHue 4YacTOThl M MepHoJia KoJeOaHWM MaTeMaTU4eCKOro
MasTHUKA.

2. OmpeneneHue 4acTOThI U IEPHOJIa KOJIeOaHHUM MPY>KMHHOTO MasITHUKA.

3. HccnenoBanue 3aBUCUMOCTH MEPHOJIa KOJIEOAHUM MOJBEIICHHOTO K HUTH

rpy3a OT IJIMHbI HUTH.
4. HccnenoBaHue 3aBUCUMOCTH Nepuoa KoJieOaHUM MPYKMHHOTO MasiTHUKA
OT Macchl Ipy3a.

5. IIpoBepka HE3aBUCUMOCTH IEpUOAa KoJeOaHUl rpysa, MOJABEUIEHHOTO K
HUTH, OT MacChl Ipy3a.

6. OmbITBI, JAEMOHCTPUPYIOIIME 3aBHUCHUMOCTh TIEpHOJa  KoJeOaHUi
NPYKUHHOTO MasTHUKA OT MacChl Ipy3a U KECTKOCTH MPYKHUHBI.

7. V3Mepenue yckopeHus CBOOOJHOIO MaJICHUS.

Paszges 10. Dy1eKTPOMArHUTHOE 10J1€ U JJIEKTPOMATHUTHBIE BOJIHBI.

OJIEKTPOMarHUTHOE  TOJIE.  OJJEKTPOMAarHuTHele  BOJIHBL.  CBOMCTBa
AJeKTpoMarHuTHbIX BOJH. lllkana siexkTpoMarHuUTHBIX BOJH. Hcmonb3oBaHue
AJIIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSI3U.
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DneKTpoMaruuTHas npupoga cera. CkopocTh cBeTa. BoiiHOBBIE CBOMCTBa
CBETA.

Jemoncmpayuu.

1. CBOMCTBA 3JICKTPOMArHUTHBIX BOJIH.

2. BoOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopnuie pabomul u onvimol.

1. N3ydeHune CBOMCTB AJIEKTPOMArHUTHBIX BOJIH C TOMOIIBIO MOOMJIHLHOTO

TenedoHa.
Pa3nen 11. CBeToBbIe IBJICHHUS.
JlyueBas  momenp  cBera.  Mcrounuku ~— ceera.  I[IpamonunHerHoe

pacnpoctpaHeHue ceera. 3atMenus ConHua u JIynel. Otpaxkenne cera. [lnockoe
3epKayio. 3aKOH OTPaKEHHUSI CBETA.

[Ipenomnenue cBera. 3akoH npenomieHus cBera. [lomHoe BHYTpeHHee
OoTpakeHue cBeTa. VCrnonb30BaHWE TIOJHOTO BHYTPEHHErO OTPaXXEHUs B
ONTHYECKUX CBETOBOJAX.

Jlunza. Xonx nyweit B nuH3e. OnrTuyeckas cucreMa (oToanmapara,
MHUKpPOCKOINIa M Teseckona. ['Ja3 Kak onTudeckas cuctema. binM3opykocTs u
JAIbHO30PKOCTb.

Paznoxenue Oemoro cBera B cmektp. Omnbitel HptoroHa. Croxenue
CIIEKTPAJIbHBIX LIBETOB. J(ucnepcus ceera.

Jemoncmpayuu.

[IpssmMomnrHEHOE pacIpOCTPAaHEHHE CBETA.

OTtpaxeHue cBeTa.

[Tonydenue n300pakeHuii B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomnenue cpera.

Onruueckuii CBETOBO.

Xox mydeil B coOOMparomieil JInH3e.

XO0J Iy4yel B pacCEeuBaIOIIEH JINH3E.

[Tonydenue nzo0pakeHU ¢ TOMOIIIBIO JIUH3.

9. Ilpunuun nefictBus Qoroanmnapara, MUKPOCKOIIA U TEJIECKOINA.
10. Monens riasa.

11. Paznoxenue 6enoro cBera B CIEKTP.
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12. [lonmy4yenue 6em0ro cBETa MpH CIOKEHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopnwie pabomul u onvimol.

1. HMccnenoBanue 3aBUCHUMOCTH yTIJla OTPa)KEHHsI CBETOBOTO Jiydya OT yIja
[ajgeHus.

2. M3ydeHne xapakTEPUCTUK U300PAKCHUS MPEMETA B TUIOCKOM 3€pKaie.
HccnenoBanue 3aBUCUMOCTH yIJia IPEJIOMIIEHHS] CBETOBOTO Jiyda OT yIJja
IMaJ€HUS Ha TPAHULIE «BO3TYX—CTEKIION.



4. Tlomydenue n300pakxeHUI C MOMOIIBIO COOMPAIOIIEH JTUH3HI.

5. Omnpenenenue GOKYCHOTO pPacCTOSHUS U ONTHUYECKOW CHIIbI coOuparouieit
JIUH3BI.

6. OmBITHI MO Pa3JI0KEHUIO OEIIOTO CBETAa B CIIEKTD.

7. OnbITHI TIO BOCHPHUATHIO IBETA MPEAMETOB MPH WX HAOIIOJACHHUH 4Yepes
[[BETOBbIE (DUIIBTPHI.

Paznen 12. KBanTOBbBIE SIBJICHUS.

Omneitel Pe3epdopna u mianerapHas mojaenb aroma. Monens aroma bopa.
Hcnyckanune u nornomeHue ceeta aroMoM. KBaHThI. JInHeYaThie CIIEKTPHI.

PannoaktuBHOCTh. Anbda, Oera- u ramma-usnydeHus. CTpoeHHE aTOMHOTO
anpa. HykionHas wmoxaenb artomHoro snpa. M3oronbsl. PannoakTuBHBIE
npeBpainienus. [lepros monypacmaaa aTOMHBIX SEP.

SAnepHbie peakiuu. 3aKOHBI COXpPAHEHHUs 3apsJOBOIO U MAacCOBOTO YHUCEIL.
DHeprus CBsI3M aTOMHBIX sjaep. CBsA3p Macchl W 3Hepruu. Peaknuu cuHTe3a U
nenenus saaep. crounuku saeprun CosHIa U 3BE3I.

Anepnas sHepreruka. JeWcTBUS paguOaKTUBHBIX W3JIyYEHHW Ha >KUBBIE
OpTraHU3MBI.

Jlemoncmpayuu.

CrexTpbl U3Ty4eHUS U MOTJIONIEHUS.

CnekTpbl pa3IuvyHbIX ra30B.

CnekTp Bogopo/a.

HaGnronenue tpekoB B kamepe Bunbcona.

Pabora cuéTtunka HOHU3UPYIOIIUX U3ITYYEHUH.

. Peructpanus uznydeHus npupoaHbIX MUHEPAJIOB U MPOIYKTOB.

JIaﬁopamoprle pabomul u onvimeol.

1. HaOmroneHue CIUIONMIHBIX U JIMHEHYAThIX CIIEKTPOB U3ITYUCHUSI.

2. HUccnenoBaHue TpPEKOB: M3MEPEHUE SHEPIUU YACTUIBI MO TOPMO3HOMY

nytH (1o ¢otorpadusim).

3. M3mepenue paanoakTuBHOTO (PoHA.

IHoBTOPUTEIBLHO-0000 AU MOTYJIb.

[ToBTOpUTENHEHO-0000IAIOMINI MOAYJb MPEIHA3HAYEH ISl CUCTeMAaTU3aluu
U 0000IIeHUs  MPEIMETHOTO  COAECpXKaHUST UM ONbITa  JEATEIbHOCTH,
IPUOOPETEHHOTO TIPU M3YUYEHUH BCETO Kypca (PU3MKH, a TAK¥KE /I TIOJTOTOBKHU K
OCHOBHOMY TOCYJapCTBEHHOMY »JK3aMeHy 10 (u3uke mis 00ydaromuxcs,
BBIOpPABILIKX 3TOT yU4E€OHBIN MpeaMerT.

[Ipu u3ydyeHUU JAHHOTO MOMYJSl PEATU3YIOTCS U CUCTEMATU3UPYIOTCSI BUJIbI
NEATEeNIbHOCTH, HA OCHOBE KOTOPBIX 00€CIIeYMBAETCS JOCTHKEHUE MPEIMETHBIX U
METAnpeJMETHBIX  IUIAHUPYEMBIX  pe3yJdbTaTOB  oOydeHus, GopMupyercs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTh: OCBOCHHE HAy4YHBIX METOJOB HCCIIEIOBAHUS

o gk wh-=



SBIICHUA TPUPOABl M TEXHUKH, OBJAJCHUE YMEHUSIMH OOBICHATH (PU3MyecKue
ABJICHUS, TPUMEHSAS T[OJYyYEHHBbIE 3HAHHWS, pemaTh 3aJadyd, B TOM YHCIIE
KAQ4E€CTBEHHBIC U SKCIIEPUMEHTAJIbHEIE.

[IpuHUIMNIMANBEHO AEATEIBHOCTHBIA XapaKTEP IAHHOTO pa3jesa peain3yercs
3a cU€T TOro, 4To OOydYarolluecs BBINOJHSIOT 3aJaHusl, B KOTOPBIX UM
npeaJiaraeTcs:

HAa OCHOBE TIOJYYCHHBIX 3HAHUM pacrno3HaBaTh M HAyYHO OOBSICHATH
dbu3uYeCKUe SIBICHUS B OKPYKAIOLIEH MPUPOJIC U MOBCEIHEBHON KU3HU;

UCIIOJIb30BaTh HAYYHBIC METOJBI HUCCIEOBAHUS (PU3HUECKUX SBJICHUH, B TOM
YyCIIe Ui POBEPKU TMIIOTE3 U MOJIYUYECHUSI TEOPETUUECKUX BBIBOJIOB;

OOBSCHATh HAy4YHbIE OCHOBBI HanbOoJee BaXKHBIX JOCTUKEHUN COBPEMEHHBIX
TE€XHOJIOTUH, HATPUMEP, TPAKTUYECKOTO UCITOIB30BAHUS PA3IUYHBIX HCTOYHUKOB
SHEPTrUM HAa OCHOBE 3aKOHA MPEBPALICHUS U COXPAHEHUS BCEX M3BECTHBIX BUJIOB
DHEPIUHU.



IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA ITPOT'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3yuenue (u3uMku Ha ypoBHE OCHOBHOTO OOLIEro 0Opa3OBaHMs HANPABICHO

Ha JOCTIKCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX
pEe3yJIbTATOB.

B pesynbrare u3ydenust GpuU3NKM Ha YpOBHE OCHOBHOTO OOIIEro 00pa3zoBaHus

y obOyuarornierocs 0yayT copMHUpOBaHbI CIEAYIONINE TUYHOCTHBIE PE3yJIbTaThl B
JacTH:

1) mnaTpHOTHYECKOr0 BOCIIMTAHMS:

— IPOSIBJIICHUE UHTEPECA K UCTOPUHU U COBPEMEHHOMY COCTOSIHUIO POCCHUICKOMN
(bu3nuecKoil HayKu;

— IEHHOCTHOE OTHOILIEHUE K IOCTHXKEHUSIM POCCUUCKUX YUEHBIX-(PU3UKOB;

2) rpasKaIaHCKOr0 U yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA

— TOTOBHOCTh K aKTUBHOMY YYacTHUIO B 00CYK/I€HUU OOIIECTBEHHO 3HAUYHMMBIX
U OTUYECKHX MpoOJIeM, CBS3aHHBIX C NPAKTUYECKUM MPUMEHEHUEM
TOCTIKECHUN (PU3UKH;

— OCO3HAHHME BAXKHOCTH MOPAIbHO-3TUYECKUX IPUHLUIIOB B JIE€ATEIBHOCTH
YYEHOrO;

3) 3CTETHYECKOr0 BOCIIUTAHUA:

— BOCIIPUSTHE 3CTETHUECKUX KauyeCTB (PU3MYECKOW HAayKH: €€ rapMOHHYHOIO
IIOCTPOEHMSI, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NNO3HAHUS:

— OCO3HaHUE LEHHOCTH (PU3NYECKOW HayKH KaK MOIIHOTO HHCTPYMEHTa
II03HAHHUSI MHUPA, OCHOBBI Pa3BUTHUS TEXHOJOTIMH, BAXKHEUILEH COCTaBIISAIOLIEH
KYJBTYPBI;

— pa3BUTHE HAY4YHOW JIOOO3HATENBHOCTH, MHTEpECca K HCCIIEe0BATEIbCKON
NEeATENbHOCTH;

5) ¢opvupoBaHMs  KYJbTYPbl 3I0pPOBbS W  3MOLUHMOHAJIBHOIO
0J1aromoJry4ms:

— OCO3HaHME IIEHHOCTH O0€e30MacHOro oOpa3a KU3HHM B COBPEMEHHOM
TE€XHOJIOTMYECKOM MHpE, BaXKHOCTU TpaBUi O€30IaCHOrO TIOBEJIEHUS Ha
TpaHCIIOpTE, Ha JIOpOrax, C AJIEKTPUUECKUM U TEIUIOBBIM 00O0pY/IOBaHHUEM B
JIOMAIIIHUX yCIIOBUSIX;

— c(hopMUPOBAHHOCTh HaBbIKa pediieKCHMH, NpU3HAHUE CBOEro IpaBa Ha
OLIMOKY M TaKOTO K€ MpaBa y APyroro 4yeioBeKa;

6) Tpy10BOIr0 BOCTIMTAHMS:

— aKTUBHOE y4YacTHE B PEIICHUHM MPaKTUYECKUX 3ajad (B paMKaxX CEMbH,
oOpa3oBaTeIbHOM  OpraHM3allud, TOpoja, Kpas) TEXHOJOTUYECKON U



COLIMAJIbHON HANpPaBJIEHHOCTH, TPEOYIOIMX B TOM YHCIE M (PUIUUECKUX
3HAHUM;

e — UHTEpEC K IPAKTUYECKOMY U3YUEHHIO PO ECcCuil, CBSI3aHHBIX C (PU3UKOIL;

e 7)3K0JIOTHYECKOr0 BOCIIMTAHUA:

e — OpHEHTalUsd Ha NMpUMEHEeHHE (U3NYECKUX 3HAHMW JJIs peuleHHs 3a1ad B
00JaCTH OKpY’KaloIlel cpenapl, IJIaHUPOBAHMS IOCTYNKOB W OLEHKH HX
BO3MO’KHBIX ITOCIEACTBUN JIJIS1 OKPYKAIOIIEH CPEIbI;

e — OCO3HaHME TJI00ANBHOTO XapaKTepa HKOJIOTHYECKUX MpoOJieM U MyTel Hux
peuieHus;

e 8) amanTanuM K M3MEHAKIIMMCH YCJIOBHAM COLUMUAJIBHOM W NPUPOIHOMH
cpeabl:

e — MOTPEOHOCTh BO B3aWMOJECHCTBUU IPU BBIIOJHEHUH WCCIECIOBAaHUN U
NPOEKTOB (PU3MYECKON HANPaBICHHOCTHU, OTKPBITOCTh OIBITY M 3HAHUIM
APYTHX,

e — TIIOBBIIICHHE YPOBHS CBOE€M KOMIIETEHTHOCTHM 4Ye€pe3 MPaKTHYECKYIO
NEATEIbHOCTD;

e — NOTPEOHOCTH B (POPMUPOBAHUN HOBBIX 3HAHUH, B TOM 4Kciie GOPMYJINPOBATH
UJIeH, TOHATHS, TUIIOTE3bI O PUBNYECKUX 0OBEKTAX U SIBICHUSAX;

e — oco3HaHME 1e(UIHUTOB COOCTBEHHBIX 3HAHUNA U KOMIIETEHTHOCTEN B 001acTH
busuKy;

e — IUIAaHUPOBAHHME CBOErO Pa3BUTHUSI B MPUOOPETEHUH HOBBIX (PUIUUYECKHUX
3HAHM;

e — CTpEMJICHHE aHAJIM3UPOBAThH U BBISBIIATH B3aUMOCBS3HU MPUPOIbI, OOIIECTBA U
HSKOHOMMKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (PU3HUECKUX 3HAHUM;

e — OLEHKA CBOMX JEWCTBUU C YYETOM BIMSHHS Ha OKPYKAIOLIYIO Cpeny,
BO3MO>KHBIX INI00AJIBHBIX MOCIEICTBUN.

METANPEAMETHBIE PE3YJIbTATDBI

B pesyneraTe ocBOCHHS TpOrpaMmbl MO (U3MKE HAa YPOBHE OCHOBHOTO
oOmrero odpa3oBanus y oOydvarorierocs OyayT chopMHpOBaHb MeTANpPeAMeTHbIe
pe3yJabTaThl, BKIIOYAIOIIUE TT03HABATEIbHbBIC YHUBEPCAIbHbIC YUeOHbIC JEHCTBUA,
KOMMYHHUKATHBHBIC  YHUBEpCalbHbICe  y4eOHbIC  JCWUCTBHUSA,  PETYJSITHBHBIC
yHUBEpCAIbHBIC YIeOHbIE TCHUCTBUS.

Ilo3naBaTe/ibHBIE YHUBEPCAJIBLHBIC y‘leﬁHLIe I[EﬁCTBPIH

Bba3oBble Jijornueckue AeiicTBHA:
e BBIABIATH U XapaKTEpU30BaTh CYIICCTBEHHBIC IMPU3HAKH OOBEKTOB
(s1BEHMIN);



yCTaHaBJIMBATh CYIIECTBEHHBIA MPU3HAK KJIacCU(PUKAIIUU, OCHOBAHUS IS
000011IeHNs U CpaBHEHUS,

BBISIBJISITh 3aKOHOMEPHOCTH U TIPOTHUBOPEUHS B pacCMaTpPUBAEMbIX (paKTax,
JTAHHBIX U HAOIOICHUAX, OTHOCAIINXCSA K (PU3UUECKUM SBIICHUSM;
BBISIBJISITH  TIPUYMHHO-CJIC/ICTBEHHBIE CBSI3M NPU HM3YyUYEHUU (PUIUUECKUX
SIBIICHUI W MPOIIECCOB, JIeJaTh BHIBOJBI C MCIIOH30BAHUEM JIEAYKTHBHBIX
¥ WHAYKTUBHBIX YMO3aKIIIOUEHUH, BBIJIBUTATh THIOTE3bI O B3aUMOCBS3SIX
(bU3UYECKHUX BEJIMYUH;

CaMOCTOSITENIbHO BbIOMpaTh CHOCO0 pemieHus ydeOHOW Qu3mueckon
3ajau (CpaBHEHUE HECKOJIbKUX BapHaHTOB pEIlEeHUs, BHIOOpP Haumbosee
MOJIXOJISIIIETO ¢ YUETOM CaMOCTOSITEIPHO BBIJICJICHHBIX KPUTEPHEB).

ba3oBble ucciaenoBarTebCKue 1eCTBUA:

WCIIOJIB30BATh BOTIPOCKHI KaK UCCIIE0BATEIIbCKUH HHCTPYMEHT TTO3HAHMS,
MIPOBOJUTH 10 CAMOCTOSITEIHHO COCTABIICHHOMY TIJIaHY OIIBIT, HECJIOKHBIN
bu3HUecKuil IKCIIEPUMEHT, HEOOJBIIOE HCCICAOBAHUE (PU3UUYECKOTO
SIBIICHUS;

OIICHMBAaTh Ha TMPUMEHHMOCTh M  JOCTOBEPHOCTh HH(OPMAIIHIO,
TIOJTYYCHHYIO B XOJI€ CCIICIOBAHUS UITH KCIIEPUMEHTA;

CaMOCTOSTENbHO (OPMYITHPOBATH 0OOOIICHHS W BBIBOJBI TIO pe3ybTaTamM
IPOBEIEHHOTO HAOIIOICHUS, OIBITA, UCCIICIOBAHHS,

IIPOTHO3UPOBATh BO3MOXKHOE JaJIbHEWIee pa3BHUTHE  (DU3UICCKUX
MIPOIIECCOB, & TAK)KE BBIIBUTATH MPEATIONOKEHHS 00 UX Pa3BUTHUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora ¢ nndopmanueii:

IPUMEHATh Pa3jIMyYHbIE METOMAbl, MHCTPYMEHTHI U 3aIIPOCHI IIPU IOUCKE U
orOope MHGOPMALMK WIM JAHHBIX C Y4YETOM MPEJIOKEHHON ydeOHOH
bu3nyecKoil 3a1a4u;

aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh M UHTEPIPETUPOBATH MH(POPMAIUIO
Pa3IMyYHbIX BUIOB U (JOPM IpEICTaBICHMUS;

CaMOCTOSITEJIbHO ~ BBIOMpaTh ONTHUMAJIbHYH (OpMYy IMpECTaBICHUS
uH(poOpMalMl W WUIIOCTPUPOBATh pELIaeMble 3aJayd  HECIOKHBIMU
CXeMaMH, IMarpaMMaMu, HHOU rpadUKoi U X KOMOMHALIUSAMHU.

KoMMyHUKATHBHBbIE YHHUBEPCAJIbHbIEC YUeOHbIE 1eliCTBHS:

B XOJC OOCYXXICHHUS Y4eOHOro MarepHuaia, pe3yJIbTaToB JIa0OpaTOPHBIX
paboT ¥ IPOEKTOB 3aJ1aBaTh BOIPOCHI IO CYIIECTBY 00CYKIaeMOH TEMbI U
BBICKA3bIBaTh HJICH, HAIICJICHHBIC Ha PEIICHHE 3a/Jadd W TOJJICp KaHHe
0JIaroKeaTeIbHOCTH OOIICHUS,

COTIOCTABJISATh CBOW CYXXJICHHS C CYXICHHSIMH JIPYTHMX YYaCTHHKOB
Jauajora, OOHapyKUBATh Pa3IMIUE M CXOJACTBO ITO3HIIHH;



BBIPAXKAaTh CBOKO TOUKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;
nyOJIUYHO MPEICTABIATh PE3YIbTaThl BBITOJHEHHOTO (PU3NYECKOTO OIbITa
(9KCIIepUMEHTa, UCCIIeI0BaHus, TPOCKTA);

MMOHMMAaThb W  HWCHOJIb30BaTh  MPEUMYIIECTBA  KOMAaHOHOM U
WHIUBUIYyAIbHOW palboThl TMpPU PEIICHUH KOHKPETHOW (u3mdeckoi
poOJIeMBI;

MPUHUMAThH 1IEJIM COBMECTHOM AESATEIIbHOCTH, OPTaHU30BBIBATH JIEUCTBUS
no €€ JOCTI)KEHHMIO: pPaclpelesTh pPOJju, OOCYXJIaTh MpoLecCchl U
pe3yIbTaThl COBMECTHOM pabOThI, 00001IaTh MHEHHS HECKOIBKUX JIFOICH;
BBITIOJIHATH CBOIO YacTh pabOThI, JOCTUTAsI KAYECTBEHHOTO Pe3yJibTara Io
CBOEMY HAINPABJICHUIO W KOOPIUHHUPYS CBOM JACHCTBHUS C JAPYTrUMHU
YJIEHAMU KOMAaH/IbI;

OIICHMBAaTh KAa4ECTBO CBOEro BKJIaJa B OOIIMUA MPOAYKT IO KPUTEPUSIM,
CaMOCTOSTENbHO CHOPMYTUPOBAHHBIM YIACTHUKAMHU B3aUMOJICHCTBHSI.

PerynsiTuBHbIE YHMBepcaJbHbIe YYeOHbIE HeiiCTBUSA

Camoopranusanus:

BBISIBJISITh NIPOOJIEMBI B JKM3HEHHBIX M YYEOHBIX CUTyalUsiX, TPEOYIOIIUX
JUI pelieHus: (GU3NIeCcKux 3HaAHU;

OPHUEHTHPOBATbCS B  PA3IUYHBIX MOAXOJAaX MPUHATHS  pEUICHUN
(MHOUBUOYaJIbHOE, NPUHSATHE DPELIEHUS B TpyMIe, NPUHATHE PEIICHUN
rpyImmon);

CaMOCTOSTENIbHO COCTABJIATh aJrOPUTM pEIIeHUs (PU3UUECKOM 3a1auu WU
IUTaHa HMCCIEAOBAaHUSA C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOXHOCTEM, apryMEHTHPOBATh NIPEIIaracMble BApUAHThI PELICHUN;
Jies1aTh BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEILICHUE.

CaMOKOHTPOJIb, IMOLMOHAJIbHbIH HHTEJJICKT:

JlaBaTh AJICKBAaTHYIO OLIEHKY CUTYallMH U MPEJIaraTh MiaH €€ N3MEHEHHS;
OOBSACHATh TPUYMUHBI  JTOCTIDKCHHS  (HEAOCTHMIKEHHUS) pe3ybTaToB
NEeSTELHOCTH, JaBaTh OIIEHKY MTPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHUBBI B JICATEIBHOCTh (B TOM YHCJIE B XOJ BBIOJHEHUS
(GU3UYECKOr0  HCCIIECIOBaHUS WJIM TMPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENILCTB, HM3MEHUBILIUXCS CUTyallud, YCTAHOBIICHHBIX OIIHUOOK,
BO3HUKIIUX TPYAHOCTEN;

OIICHMBAaTh COOTBETCTBHE PE3yJIbTaTa LEIU U YCIOBUIM;

CTaBUTH ce0sd Ha MECTO JIPYroro YeJOBEeKa B XOJ€ CHopa MM AUCKYCCUHU
Ha HAYYHYIO TEMY, IOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY JPYroro;
MPU3HABATh CBOE MPABO HA OMMOKY MPHU perieHUuU (HU3NISCKUX 3a/1a4 UiTu
B YTBEPXKIACHUIX HA HAYYHBIC TEMbI U TAKOE K€ IIPABO JIPYIoro.



IHHPEAMETHBIE PE3YJIBTATBI

K xon1y oOydenust B 7 kJjiacce npeMeTHbIe pe3yJbTaThl HA 0A30BOM ypOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

UCIIOJIb30BaTh  MOHATHS: (PU3WYECKHMEe W  XUMHYECKHE  SIBJICHUS,
HAOJIIOICHUE, DKCIIEPUMEHT, MOJENb, TUIOTE3a, €AMHUIBI (DU3UIECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperatHbleé COCTOSIHUS BellecTBa (TBEPIOE,
KUJKOE, Ta3000pa3HOE), MEXaHMYECKOE [IBI)KEHHE (paBHOMEPHOE,
HEPaBHOMEPHOE, NPSIMOJIIMHEMHOE), TPAEKTOpHUs, paBHOACHCTBYIOIIAs
cuna, nedopmanms (ympyras, IJIacTUYecKas), HEBECOMOCTb,
COOOIIAIOIITUECS COCY/IBI;

paznuyath siBneHus (Audy3us, TEIIOBOE IBMKEHHE YaCTHUIl BEIECTBA,
paBHOMEPHOE  JIBI)KCHUE, HEPAaBHOMEpPHOE  JBUXKEHUE, HWHEpLUs,
B3aUMOJICICTBUE TEJI, PABHOBECHE TBEPJBIX TEI C 3AKPEIUIEHHOM OCBHIO
BpallleHUs], TMepeaada MAaBi€HUs TBEPABIMH TEJNaMH, XUIKOCTSIMU U
razamy, arMocdepHoe JaBlieHWEe, IUIaBaHUE TeJ, [PEBpaIICHUs
MEXaHUYECKON SHEpPruu) MO ONHMCAHUI0 UX XapaKTEPHBIX CBOWCTB M Ha
OCHOBE OTBITOB, IEMOHCTPUPYIOIIHNX JTaHHOE (PU3UUECKOE SIBJICHUE;
pacmo3HaBaTh TPOSIBICHUE W3YYEHHBIX (U3WYECKUX  SBICHUNA B
OKpY’KalolleM MHpEe, B TOM 4HCIe (U3MYecKue SBICHUS B TPUPOJIE:
IPUMEPBI JBWKEHHUS C Pa3IUYHBIMU CKOPOCTSIMU B JKMBOM W HEXHUBOM
npupojie, ACUCTBUE CHUJIBI TPEHUST B MPUPOJEC U TEXHHUKE, BIHUSHUE
aTMOC(EepHOro JaBJICHUS HA KUBOW OpraHU3M, IJIaBaHHUE PBIO, phlYaru B
TEeJIe YeJIOBEKa, MPU 3TOM NEPEBOJUTH MPAKTUYECKYIO 33/1ady B y4eOHYIO,
BBIJICNIATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKN) HU3HUUECKUX SBICHHM;
OMKCHIBATh U3YYCHHbIE CBOMCTBA TeN U (U3UUECKHUE SIBJICHUS, UCIIONb3YS
dbu3uyeckre BEIUYUHBI (Macca, 00BEM, IJIOTHOCTh BEIIECTBA, BpEMS,
yTh, CKOPOCTb, CPEAHSSI CKOPOCTh, CUJIAa YIIPYTOCTH, CHJIa TSXKECTH, BEC
Tejla, Cujla TPEeHUs, JAaBlieHHe (TBEPAOTO Tena, >KUJAKOCTHU, Tasza),
BBITAIKUBAIOIAS CHJIa, MEXaHWYecKas paboTa, MOUIHOCTb, IJIEYO CHIIBI,
MOMEHT CWIbl, KO3(Q(UIIMEHT TMOJE3HOr0 JCHCTBUS MEXaHU3MOB,
KMHETUYECKas W MOTEHIHalbHAs SHEPTHsi), MPU OMHCAHWUU MPABUIBHO
TPaKTOBaTh  (PU3MUYECKUH  CMBICT  HWCIOJB3YyEeMBIX  BEIWYWH, UX
0003HaueHUA W €IUHMIIBI (U3UUYECKUX BEIWYUH, HAXOAUTHh (DOPMYIIHI,
CBSA3BIBAIOLIUE JAHHYIO (PU3UYECKYIO0 BEIMYHMHY C JAPYTHMMH BEJIUYMHAMM,
CTPOUTH TpapuKK U3yUEHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEITUYMH;
XapakTepu30BaTh CBOWCTBA Tes, (U3UYECKUE SIBICHUS U MPOIIECCHI,
UCIIONb3Ys MpaBUila CIOXKEHUS CUJl (BAOJb OJHOM mpsiMoil), 3akoH ['yka,
3akoH Ilackans, 3akoH Apxumena, mpaBuiIo paBHOBecUs pbrdara (0510ka),



«30JI0TOE€ MPABUJIO» MEXAHUKH, 3aKOH COXPAHEHHS MEXaHWYECKON
SHEPruM, IpU HTOM JIaBaTh CIOBECHYIO (OPMYJIHUPOBKY 3aKOHa M
3aMHUChIBATH €70 MATEMATUYECKOE BhIPAKEHUE;

OOBSCHATH (pU3MUECKHE SBICHHS, POIECCH U CBOWCTBA TEJ, B TOM YHUCIIE
U B KOHTEKCTE CHUTyalUud I[PAKTUKOOPUEHTUPOBAHHOIO XapaKTepa:
BBISIBJISITh [IPUYHUHHO-CJICACTBEHHBIE CBSI3U, CTPOUTH OOBsSCHEHUE U3 1-2
JIOTUYECKUX IIaroB ¢ OMOpoil Ha 1-2 M3y4eHHBIX CBOWCTBA (PU3MUYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemiatb pacu€THble 3ajadyd B 1—2 JEHCTBHSA, MCHOJB3YysS 3aKOHBl U
(dopMyIibl, cBsI3bIBAOLIUE (DU3MUECKUE BEIMYMHBL: Ha OCHOBE aHajIu3a
YCIJIOBUS 33/1a4yl 3aIMCBIBATh KPaTKOE YCIOBHUE, MOJCTABIATh (pU3MUECKHE
BEJMYUHBI B (DOPMYJIBI U TMPOBOJUTH PACUYETHI, HAXOAWTH CIPABOYHBIE
JAaHHBIE, HEOOXOUMBIE JJI1 pEUICHUs 3a/1ad, OLIEHUBATh PEATHCTHYHOCTh
MOJIYYCHHOU (PU3NIECKON BETUIHHBL;

pacrno3HaBaTh MpoOOJEMBbl, KOTOpPbIE MOXKHO PpELIUTh MpPU MOMOIIU
(u3NYECKUX METOAOB, B OIIMCAHUU UCCIIEI0BAHUS BBIIEIATH IPOBEPSIEMOE
npeanoioxkenue  (TUIoTesy),  pa3idyaTh W MHTEPIPETUPOBATH
NOJIYYEHHBI pe3yJIbTaT, HAaXOJWUTh OIIMOKM B XOJE OINbITa, Je1aTh
BBIBOJIBI IO €T0 PE3yJIbTaTaM;

OPOBOJUTH OMNBITHl MO HAOMIOACHUIO (PU3MUECKUX SIBICHUW WIH
bu3nUecKux CBOICTB TeN: bopMyIUpOBaThH IpoBepseMbIe
IPEANOI0KEHU, COOMPATh YCTAHOBKY U3 MPEMIOKEHHOTO0 000pyA0BAHMS,
3aMUChIBaTh X0/ OMbITa H (POPMYIHUPOBATH BHIBOJIBL;

BBINIOJIHATH MPSMbIE H3MEPEHMsI PACCTOSHUSA, BPEMEHM, MAcChl TeJa,
o0béMa, CHJIBI M TEMIIEpaTypbl C HCIOJb30BAHUEM aAHAJIOIOBBIX H
nu(ppOBBIX MPUOOPOB, 3aAMUCHIBATH I[IOKAa3aHUS MPUOOPOB C YUETOM
3aJJaHHOM a0COIIOTHOM MOTPEIIHOCTH U3MEPEHUN;

IPOBOAUTDH MCCIIEAOBAHUE 3aBUCUMOCTH OJHOM (PU3HUECKON BETUYUHBI OT
JPYrol € HCIIOIB30BAHUEM IPSMBIX HM3MEPEHUN (3aBUCHUMOCTH ITyTH
PaBHOMEPHO JIBIJKYILETOCs Tejla OT BPEMEHM JBMIKEHUS Teja, CHJIbI
TPEHUS CKOJILKEHUS OT Beca Tella, KauecTBa 00pabOTKH MOBEPXHOCTEH Te
Y HE3aBUCUMOCTH CHJIbI TPEHUS OT IUIOIIAIU COMPUKOCHOBEHUS TEN, CHIIbI
YOPYTOCTH OT YAJUHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
HNOrpyKEHHON YacTH Tejla U OT IUIOTHOCTH JKUJKOCTH, €€ HE3aBUCUMOCTHU
OT IJIOTHOCTHU TeJa, OT IIyOUHBI, HA KOTOPYIO MOTPYKEHO TEJNO, YCIOBUN
IUIaBaHUsl TE€J, YCJIOBUU paBHOBECHs pblyara U OJOKOB), Y4aCTBOBaTh B
IUTAHUPOBAHUM Y4YEOHOrO MCCIEIOBaHUs, COOUpaTb YCTAHOBKY U
BBINOJIHATh M3MEPEHUs, Clenysl MPEeAoKEHHOMY IUIaHy, (UKCHPOBAThH
pe3ysbTaThl MOJIYYEHHOH 3aBUCUMOCTH (PU3MUECKMX BEJIUYMH B BUJE



MPEAJIOKEHHBIX TaONMUIl W TpaUKOB, JeNaTh BBIBOJBI MO pe3yjibTaTam
UCCJIeIOBAHNUS;

NPOBOJNTH KOCBEHHBIE H3MEpeHHs] (PU3MYECKHX BEIMYUH (MJIOTHOCTH
BEIIECTBA JKUAKOCTH U TBEPAOTO Tejia, CUIa TPEHHS] CKOJIBKCHHS,
JABJICHUE  BO3/AyXa, BBITAJKUBAIONIAsS  CWJIa, JIUCTBYIOIIAs  Ha
NOTPYKEHHOE B JKUJIKOCTH TeNo, KOAI(DQPUIMEHT TMOJE3HOTO JEUCTBUS
NPOCTBIX MEXaHU3MOB), CIEAys NPEIIOKCHHOW WHCTPYKIUU: TIpU
BBIMIOJTHEHUH HW3MEPEHU cOoOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIUMCIISITH 3HAUEHNE UCKOMOW BEJIMYHHBI;

coOmro1aTh NMpaBuUiia TEXHUKHA 0€30MaCHOCTH MPHU paboTe ¢ JabopaTOpHBIM
000pyI0BaHUEM;

yKa3bIBaTh TPUHIUIBI JCHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BECHI, TEPMOMETpP, JMHAMOMETpP, COOOIIAIOIIMECS COCYAbl, OapoMerp,
phIuar, MOJBWKHBIN M HETIOIBUKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTB;
XapaKTepU30BaTh MNPHUHIUIBI  JEHCTBUS U3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOpPOM Ha MX oOmnucaHus (B TOM 4YHUCIE:
NOJIINITHAKY, YCTPOWCTBO BOJAOIPOBOJAA, THUIAPABIMYECKUN TIpecc,
MaHOMETp, BBICOTOMEP, OPIIHEBON HACOC, apEOMETP), UCTIONb3Ys 3HAHUS
0 CBOMCTBaxX (M3MUECKUX SIBJICHUN U HEOOXOAMMBbIC (PU3NUECKHE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOIUTH  TMpUMEpPbl  (HAXOAWTh  WHGOPMALMIO O  MpPUMEpax)
NPAaKTHYECKOTO HCIONB30BaHUs (DU3MUECKUX 3HAHWW B TOBCEIHEBHOU
KU3HH JIJ1s1 obecriedueHnst 0€30MacHOCTH Mpu oOparieHnu ¢ mpudbopamu u
TEXHUYECKUMHU YCTPOMCTBAMU, COXPAHEHHUS 3/I0pOBbS U COOIIOACHUS
HOPM SKOJIOTUYECKOTO MOBEICHUS B OKPY>KaIOIIEH Cpejie;

OCYLIECTBJISATh OTOOpP HCTOYHUKOB HHpopMauuun B HMHTepHere B
COOTBETCTBHUH C 33JaHHBIM MTOMCKOBBIM 3aIPOCOM, HA OCHOBE UMEIOITUXCS
3HAHUM © TyTEM CPaBHEHHUS PA3IMYHBIX HCTOYHUKOB BBIJIEISATH
uH(pOpMAINIO, KOTOpas SIBJISIETCS MPOTHBOPEYMBON WIIM MOXKET OBITh
HEJ0CTOBEPHOM;

MCTIOJB30BaTh MPH BBHIMOJIHEHUN YYEOHBIX 3a/laHUi HAyYHO-TIOMYJISPHYIO
JAUTEepaTypy (PHU3MUECKOro COAEpXkaHHs, CIPAaBOYHbIE MaTEepHUAbI,
pecypcebl cetu MHTepHeT, BiageTh npuéMaMu KOHCIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMAIIUU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpaTKHE MUChbMEHHBIC M YCTHBIE COOOIIEHHUS Ha
OCHOBE 2—3 UCTOYHHMKOB WMH(pOpMalnu (HU3MUECKOro COACPKAHUS, B TOM
quclie MyOJUYHO JeNaTh KPAaTKHE COOOIIEHHUS O pe3yJbTaTaxX MPOEKTOB
WIN Y4YeOHBIX HMCCIEIOBaHUM, MHpPU H3TOM TIPaMOTHO HCIIOJIb30BAThH



W3YYCHHBIM TOHSATUUHBIMN ammapaT Kypca (QU3HUKH, COMPOBOXKIATH
BBICTYIUIEHUE MTPE3EHTALIUEN;

IpU BBHITIOJTHEHUU YYEOHBIX MPOEKTOB M MCCIEAOBAHUN paclpeessTh
00SI3aHHOCTH B TPYIINE B COOTBETCTBUU C IOCTABJICHHBIMU 3aJa4yaMu,
CIEIWTHh 3a BBIIOJIHECHHEM IUIaHA JCUCTBUW, aJE€KBATHO OLICHUBATH
COOCTBEHHBIM  BKJIaJl B  JIEITENILHOCTh  TPYMIMbl,  BBICTPAUBAThH
KOMMYHHUKAaTUBHOE B3aUMOJICUCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K xoniy oOydenust B 8 kiiacce npemMeTHbIE pe3yabTaThl HA 0A30BOM YPOBHE
JOJHKHBI OTpaskaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHHIA:

WCIIOJIb30BATh MOHATHS: MAcCa U Pa3Mepbl MOJIEKYJI, TEIUIOBOE ABUKECHUE
aTOMOB U MOJIEKYJI, arPETATHBIE COCTOSIHUS BEUIECTBA, KPUCTAIUIMYECKUE U
aMmop(¢HbIe Teja, HACHIIICHHBIH W HEHACBHIIMICHHBIM Tap, BJIAXKHOCTH
BO3/1yXa, TEMIIEparypa, BHYTPCHHSS DSHEPIUs, TEIJIOBOM JBUIATENb,
AJIEMEHTAPHBINA SJICKTPUYECKHAMN 3apsifl, SIICKTPUYECKOE IM0JIe, TPOBOJIHUKHU
Y IUBJIEKTPUKU, IIOCTOSIHHBIN AJICKTPUYECKHUM TOK, MATHUTHOE TOJIE;
pazinuarh SBJICHUS (TEIUIOBOE pacIIMpeHHEe M CXKaTHe, Tervionepesaaya,
TEIJIOBOE PABHOBECHE, CMAUYMBAHUE, KAWJUISPHBIE SBJICHHUS, UCIIAPECHUE,
KOHJICHCAIlUsl, IUIaBJI€HUE, KpUCTauM3auus (OTBEpJEBAHUE), KHUIIECHUE,
TeIJIonepeaaya (TEnI0NpPOBOHOCTb, KOHBEKIIMS, H3JIy4YeHHE),
AJIEKTpU3ALUA TEJ, B3aUMOJECHUCTBHUE 3aPSAJ0B, NEHUCTBUS JIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJCHCTBUE MArHUTOB, JEUCTBUE
MarHMTHOTO MOJIsl HAa MPOBOJIHUK C TOKOM, 3JIEKTPOMArHUTHAS UHIAYKIIWS )
[0 OINHWCAHUI0O HX XAPAKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUIECKOE SBICHUE;

pacro3HaBaTh MPOSBICHUE M3YYCHHBIX (PU3MUECKUX  SBJICHUM B
OKpYy>XKalollleM MHUpPE, B TOM 4ucjle (U3nuecKue SsBJICHUS B MPUPO/IE:
IIOBEPXHOCTHOE HATSHKEHUE W KaNWUIAPHBIE SBJIEHHUS B IPUPOJE,
KpUCTAJIbI B mpupoje, uzinydeHue CoJHIA, 3aMep3aHhe BOJOEMOB,
MOpCKHe Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, HHEs, CHEeTa, dJIEKTPHUIECKUE
SABJICHUSI B atMocdepe, dJIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emuid, Jpedd MoIOCOB, POJIb MArHUTHOTO TOJISL NJis KU3HU Ha
3emiie, MOJISIPHOE CUSTHUE, IPU ATOM MEPEBOAUTH MPAKTUYECKYIO 3a7a4y B
y4eOHYIO0, BBIJICIATH CYIIECTBEHHBIC CBOMCTBa (MpH3HAKH) (HU3NUSCKHUX
SIBJICHUH;

OTNUCHIBATh M3y4YEHHBIEC CBOMCTBA Tel U (U3UYECKHUE SBJICHUSI, UCIIOJIB3YS
dbu3uYecKkre BEIUYUHBI (TeMIlepaTypa, BHYTPEHHSSI YHEPTHs], KOJTUYECTBO
TEIUIOTHI, YJAEIbHAsA TEIUIOEMKOCTh BELIECTBA, YAEJIbHAsA TEMJIOTa
IJIaBJICHUSI, yJAENbHAs TEIUIOTa MapooOpa3oBaHMs, yACIbHAs TEIUIOTa
CrOpaHMsl TOIUIMBA, KOA(PPUIIMEHT TOJIE3HOTO JEWCTBUS TEIUIOBOM



MAalllMHbl, OTHOCUTEJbHAsl BIAXHOCTh BO31yXa, JJICKTPUUYECKHU 3aps,
CUJIa TOKa, JJIEKTPUYECKOE HAIPSKEHHUE, CONPOTHBJIEHUE IPOBOJHUKA,
yAeIbHOE  CONpPOTUBIEHUWE  BellecTBa, paboTa W MOIIHOCTh
ANIEKTPUYECKOTO TOKa), TMpU  ONHUCAHUU MPABUIBHO TPAKTOBATH
(bu3HYEeCKUil CMBICT MCIOJb3YEeMbIX BEIWYNH, 0003HAUCHUS W EIUHUIIBI
bu3MUeCKUX BEJIMYMUH, HAXOAUTHh (OPMYJbI, CBSI3BIBAIOIINE JIAHHYIO
(GUBUYECKYIO BEIMYMHY C JPYTMMH BEJIMYMHAMHU, CTPOUTH Tpaduku
M3YUYCHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEJIUYUH;

XapaKTepU30BaTh CBOWCTBA TeJ, (PU3WYECKHUE SBICHUS U IPOIIECCHI,
UCIIOJb3Ys. OCHOBHBIE MOJIOKEHUS MOJIEKYISIPHO-KMHETUUECKON TEOpuun
CTPOEHHUS BEIIECTBA, MPUHIIMII CYNEPIO3UIIMU TOJIeH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsiia, 3akoH OMa 17151 yyacTKa Ienu, 3aKOH
JIxoynsa—JleHna, 3aKOH COXpaHEHMS DJHEPIUM, IpU OTOM JaBaTh
CJIIOBECHYIO (DOPMYJMPOBKY 3aKOHA M 3alHCHIBATh €r0 MaTEeMaTHYECKOE
BBIPAKEHUE;

OOBACHATH (U3HUECKUE TPOLECCHl U CBOMCTBAa Tel, B TOM 4YHCIIE U B
KOHTEKCTE CUTyallMi MPaKTUKOOPHUEHTHUPOBAHHOTO XapaKTepa: BBISIBISATH
MPUYUHHOCIIEACTBEHHbBIE CBSI3U, CTPOUTH O0BSICHEHUE U3 1—2 JIOrM4YeCKUX
IaroB ¢ Omnopod Ha 1-2 W3y4YEHHBIX CBOWCTBA (PU3MUECKHUX SIBICHHM,
(bu3HUEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiath pacu€THbIC 3amadyd B 2-3 JEHCTBUS, HCMOJB3ys 3aKOHBI H
dbopmyIibl, CBs3BIBAOIIME (PU3MUECKHME BEIWYMHBI: HAa OCHOBE aHalin3a
YCJIOBUSL 3aJlauyd 3alKChiBaTh KPATKOE YCJIOBHUE, BBISBISATH HEIOCTATOK
JMAHHBIX JUIS  pEIIeHHUs 3aJadyd, BBIOMpATh 3aKOHBI U (POPMYIIHI,
HeoOXonuMble Uisi €€ penieHusi, MPOBOAUTH Pacu€Thl U CPABHUBATH
MOJIy4YE€HHOE 3HaYeHue (HU3NUECKON BETUYMHBI C U3BECTHBIMU JaHHBIMU;
pacro3HaBath MNPOOJEMbl, KOTOPbIE MOXHO PEHIUTh MPU TOMOIIH
(bu3HYeCKMX METOOB, HCIOIb3YSl OMHCAHWE WCCICIOBAHUS, BBIICIATH
IIPOBEPSIEMOE  MPEAIOJNIOKEHHE, OLEHUBATh IPAaBUIBHOCTh MOPSAKA
IIPOBEJCHUS HCCIIEN0BaHUs, J€NaTh BBIBOIbI;

NPOBOJAUTH OMNBITHI 1O HAOMIOJEHUIO (U3UYECKUX SIBJICHUUA WIHU
(bu3HYeCKX CBOMCTB TeJ (KaMWLISIPHBIC SIBJICHUS, 3aBUCUMOCTD JIaBIICHUS
BO3/lyXa OT €ro 00bEMa, TeMIepaTypbl, CKOPOCTU MPOIIECCa OCTHIBAaHUS U
HArpeBaHUs MpPHU U3IYYEHUH OT IBETa HU3IydYaroliew (morionaronei)
MOBEPXHOCTH, CKOPOCTh MCHAPEHHUs BOJBI OT TeMIEpaTypbl KUIAKOCTU U
mion@aaM €€ TMOBEPXHOCTH, JJIEKTPU3alMs TEI U  B3aUMOJICHCTBUE
ANEKTPUYECKUX 3apsAJ0B, B3aUMOJICUCTBUE IOCTOSIHHBIX MAarHUTOB,
BU3yaJlM3allisi MAarHUTHBIX IOJIEMl TOCTOSIHHBIX MAarHUTOB, JEWCTBUS
MAarHWTHOTO MOJII HAa NPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHWTa,



CBOMCTBa DJIEKTPOJABUTATENI TIOCTOSHHOTO TOKa): (OpMyJIUpOBATh
pOBEpsAEMbIE MPEINOJIOKEHHUS, COOUPATh YCTAHOBKY M3 MPEAJIONKEHHOTO
000py/I0BaHus, ONKCHIBATh XOJI OMBITa B (POPMYITHUPOBATH BHIBOIBL;
BBITIOJIHATh ~ MPSMBIE  W3MEPCHHS]  TEMIEPATyphl, OTHOCHUTEIHLHOMN
BIQXHOCTH BO3/yXa, CHUJbI TOKA, HAMpPSKEHUS C MCIOJIb30BaHUEM
aHAJIOTOBBIX MPHUOOPOB U JATYMKOB (DU3MYECKUX BEJIMYMH, CPABHUBATH
pe3yabTaThl U3MEPEHUM ¢ YUETOM 3aIaHHON aOCOIOTHOM MOTPEIIHOCTH;
IPOBOJUTH UCCIEIOBAHUE 3aBUCUMOCTH OJHON (PU3NYECKON BEJIMYUHBI OT
Apyrol C  HCHOJB30BAaHUEM MPSAMBIX HU3MEpeHuid  (3aBUCUMOCTD
CONPOTHUBIICHUS! TPOBOJHMKA OT €ro JUIMHBI, IUIOMAAN IONEPEYHOro
CEYEHHS U YACIBHOIO CONMPOTHUBIICHUS BEIIECTBA MPOBOAHUKA, CUJIBI TOKA,
WAYIIETO 4Yepe3 MPOBOJAHMK, OT HamNpsHKEHUS Ha  TPOBOJHUKE,
UCCJIEIOBAHUE TIOCJIEJOBATENBHOIO U  MApaUIEIbHOTO  COEAMHEHUHN
MIPOBOJHUKOB): TJIAHUPOBATh HCCIEOBAaHUE, COOUPATh YCTAHOBKY U
BBITIOJIHATh W3MEPEHHUs], CIeNys NPEIJIOKeHHOMY IUIaHy, (DUKCHPOBATH
pe3yabTaThl TMOJYYEHHOW 3aBUCUMOCTH B BHJIE€ TaOMUIl M TpaduKOB,
JIeNIaTh BBIBOJIBI IO PE3yIbTaTaM UCCIICIOBAHMS,

NPOBOANTHh KOCBEHHBIE HU3MEpPEHHUS (PU3NUYECKUX BeIMYMH (yAelbHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHUE MPOBOAHMKA, paboTra W
MOIIIHOCTh 3JIEKTPUYECKOTO TOKA): IUIAHUPOBATh W3MEPEHHUs, COOMpaTh
AKCIIEPUMEHTAIBHYIO YCTaHOBKY, CIEAys MPEIOKCHHONH WHCTPYKIMH, H
BEIYHCIIATH 3HAUCHNE BEIIMYNHEI;

coOmro1aTh MpaBUiia TEXHUKHA 0€30MMaCHOCTH MPHU paboTe ¢ 1abopaTOPHBIM
000pyI0BaHUEM;

XapaKTepu30BaTh TMPUHIMIBI  JACHCTBUS HW3YUYEHHBIX MPUOOPOB W
TEXHUYECKUX YCTPOMCTB C OMOPOM Ha WX OMHCAHHUA (B TOM YHCIE:
CHUCTeMa OTOIUICHHUS JIOMOB, TUTPOMETp, MapoBas TypOMHA, amIepMeTp,
BOJIbTMETP, CUETUYHMK 3JIEKTPUUYECKON HHEPrHH, SIECKTPOOCBETHUTEIbHBIC
npuOOpPHI, HATPEBATEIbHBIC AIEKTPOIPUOOPHI (IPUMEPHI), HIEKTPUUECKHUE
PEeIOXPAHUTEIH, DIEKTPOMArHUT, JIEKTPOABUTATEIb MIOCTOSTHHOTO TOKA),
UCTIONB3YSl 3HAHMUS O CBOWCTBaxX (M3MUECKUX SIBICHUN U HEOOXOIUMBIC
¢duznyeckue 3aKOHOMEPHOCTH;

pacrno3HaBaTh MPOCThIE TEXHUYECKUE YCTPOMCTBA M H3MEPUTEIIbHBIC
npuOoOpsl O CXeMaM M CXEMaTUYHBIM PHUCYHKaM (3KHUJIKOCTHBIN
TEPMOMETP, TEPMOC, TICUXPOMETpP, TUTPOMETpP, JBHUTaTEb BHYTPEHHETO
CropaHusi, 3JEKTPOCKOI, PEOCTaT), COCTABIATh CXEMbl 3JEKTPUUYECKUX
Heneil ¢ MOocae0BaTeNbHBIM U MapayljIeIbHBIM COCTUHEHHEM DJIEMEHTOB,
pasziunyas ycioBHble 0003HAUEHUS 3JIEMEHTOB 3JIEKTPUUECKUX LETel;



OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  MH(POPMALMIO O  [pPUMEPax)
IPAaKTUYECKOI0 HCIOJb30BaHUs (PU3MUECKUX 3HAHUNH B IOBCEIHEBHOU
KU3HU 17151 oOecrnieueHns 0e30MacHOCTU Mpu oOpalieHnuu ¢ npudbopamu u
TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHUS 3JI0POBbS U COOIIOACHHUS
HOPM 3KOJIOTUYECKOT0 IOBEJCHUS B OKPYIKAIOLIEH CPELE;

OCYIIECTBIIATh MOMCK HHpopManuu (U3UYECKOTO COJEp)KaHUs B
HNHTepHeTe, Ha OCHOBE WMEKIOUIMXCA 3HAHUM U NOYTEM CpPaBHEHUSA
JOTIOJTHUTENbHBIX ~ MCTOYHUKOB  BBIACIATH  HMH(POpPMALUIO, KOTOpas
ABIIETCS IPOTUBOPEUUBON MIIH MOXKET OBITH HEJOCTOBEPHOI;
UCIIOJIb30BaTh MPH BBHINOJIHEHUN Y4YEOHBIX 3a/laHUi HAayYHO-TIOMYJISPHYIO
JAUTEpaTypy (PU3MYECKOro CcoAepXkaHMs, CIPAaBOYHbIE MaTepUalbl,
pecypcbl cetu HTepHeT, BiaieTh NpuéMaMHi KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus HH(POPMALUU U3 OJHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE NMHCbMEHHBIE U KpAaTKHUE YCTHBIE COOOIICHMS,
0000mass wHPOpMANMIO W3 HECKOJIBKHX HCTOYHUKOB (PU3HYECKOTO
COJIEp)KaHus, B TOM YHCIE MYOJUYHO TPEACTABIATH PE3YJIbTaThl
IIPOEKTHOM WJIM UCCIENOBATEIBCKON NEATENBHOCTH, MPU 3TOM I'PAMOTHO
UCIIOJIb30BaTh M3YYEHHBbIM NOHATHIHBIA anmapar Kypca (QU3HKH,
CONPOBOXK/ATh BBICTYIUICHUE PE3EHTALUENH;

IOPU BBINOJHEHUH YYEOHBIX MPOEKTOB U HUCCIEIOBAaHUM (PU3NUECKUX
IIPOLIECCOB paclpeliesaTh OOA3aHHOCTH B TPYIINE B COOTBETCTBUU C
IIOCTABJICHHBIMM 33J]a4aMU, CJIEIUTh 3a BBIIOJHEHUEM IIJIaHA JEUCTBUN U
KOPpPEKTUPOBATh €ro, aJeKBaTHO OIICHMBAThb COOCTBEHHBIN BKJIaa B
NEeATENBHOCTh IPYIIIbI, BEICTPAUBaTh KOMMYHUKATHBHOE B3aMOJCICTBUE,
IPOSIBIISS TOTOBHOCTD pa3peniaTb KOH(DIUKTHI.

K xoH1y oOyudenus B 9 kJiacce npeMeTHbIE pe3yJbTaThl HA 0A30BOM YpOBHE
JOJKHBI OTPaXKaTh C(POPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOIb30BaTh TOHSTHUS: CUCTEMa OTcu€Ta, MaTepualbHas TOYKa,
TPAeKTOPUsI, OTHOCUTEILHOCTh MEXAHWYECKOTO MBIKCHHS, Jehopmarius
(ympyrasi, MjgacTU4ecKas), TpPEeHHE, LEHTPOCTPEMHUTEIbHOE YCKOPEHHE,
HEBECOMOCTbh M MEPErpy3Kd, LEHTP TSHKECTH, aOCOIIOTHO TBEPIOE TEJO,
HEHTP TSHKECTU TBEPAOTO Tella, paBHOBECHE, MEXaHUYECKHE KOJeOaHus u
BOJIHBI, 3BYK, HH(Pa3BYK M YJIbTPA3BYK, AJIEKTPOMATHUTHBIC BOJIHBI,
IKajga 3JEKTPOMArHUTHBIX BOJH, CBET, OJM30PYKOCTh U NallbHO30PKOCTD,
CIIEKTPhI UCITyCKAHUS W TOTJIONIEHUs, anb(da, OeTa- U raMma-u3ydeHus,
W30TOIIbI, SiFIEpHAsl SHEPTETHKA;

pa3inyarh SIBJIEHUS (PAaBHOMEPHOE U HEPABHOMEPHOE MPSIMOJIUHEITHOE
JBUKEHHUE, PABHOYCKOPEHHOE TMPSMOJIMHEHHOE JBUKEHHE, CBOOOJHOE
NaJICHUE TEJl, PABHOMEPHOE JABUKEHUE MO OKPY’KHOCTH, B3aMMOJICHCTBUE



TeJ, pEaKTUBHOE JIBWXKEHHE, KOJeOaTeNbHOE JBIKCHHE (3aTyXarollue W
BBIHYKJICHHBIE KOJI€OaHUs), PE30HAHC, BOJTHOBOE JBHKEHUE, OTPAXKEHUE
3ByKa, MNPAMOJIMHEWHOE PaCHpOCTPAHEHUE, OTPAXKECHHUE M MPEIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAXKEHUE CBETA, Pa3oKeHUue OeIoro cBeTa B
CIICKTP MW CJIOXEHHE CHEKTPaJbHBIX IIBETOB, JUCHEPCHUS CBETAa,
€CTECTBCHHAsl PaJMOAKTUBHOCTh, BOSHUKHOBEHHUE JIMHEHYATOro CIEKTpa
U3JIyYEHUS) 10 ONMUCAHUIO0 UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE;

pacmo3HaBaTh TMPOSIBJICHHE W3YYEHHBIX (U3WYECKUX  SBICHUUA B
OKpy’kKaromeM Mupe (B TOM YHCIIEe (PU3HYECKHUE SIBICHUS B IPHUPOJIE:
MIPUJIMBBI U OTJIMBBI, IBUKEHHE TUIAaHET COTHEYHOW CUCTEMBI, PEAKTUBHOE
JIBW)KEHHE JKUBBIX OPraHU3MOB, BOCHPHUSATHE 3BYKOB JKHWBOTHBIMHU,
3eMJIETPSACEHUE, CEUCMUYECKME BOJIHBI, I[yHAMH, 3XO, I[BETa TeI,
ONTHYCCKHE SBJICHHUS B IPUPOJIEC, OMOJIOTHYECKOE JCHCTBHE BHUIUMOTO,
yIbTPadOIECTOBOTO W PEHTTCHOBCKOTO HM3JIyYCHHH, €CTCCTBCHHBIM
paauoaKTUBHBIM (POH, KOCMHUYECKHE Jy4H, PaJUOAKTUBHOE W3ITyUYCHHE
MPUPOAHBIX MHUHEPAIOB, JECHUCTBUE PAJUOAKTUBHBIX M3IYYEHUN Ha
OpraHu3M YeJIOBEKa), MPU 3TOM IMEPEBOJUTH MPAKTUYECKYIO 3a7ady B
y4eOHYI0, BBIJICIATh CYIIECTBEHHBIC CBOMCTBa (MpH3HAKH) (HU3NUSCKHUX
SIBJICHU;

OTNUCHIBATh M3y4YEHHBIEC CBOMCTBA Tel M (U3UYECKHUE SBJICHUSI, UCIIOJIB3YS
dbu3uyeckre BeNUYMHBI (CPEAHSE M MIHOBEHHAs CKOpPOCTh Tejla Mpu
HEPaBHOMEPHOM JIBUKCHUH, YCKOPEHHE, MEPEMEIICHUE, MyTh, YTJIOBas
CKOpPOCTb, CHWJIa TPEHHUS, CHUJIa YIPYrOCTH, CHJIA TSKECTH, YCKOPEHHE
CBOOOJHOTO TMAaJCHUS, BEC TeJla, HUMIIYJIbC Teja, HUMITYJIbC CHIIbI,
MeXaHuueckas paboTa M MOIIHOCTb, MOTEHIMAIbHAS DJHEPrusi Tela,
MOJHATOrO HaJ MOBEPXHOCTBHIO 3€MJIM, MOTCHUUAIbHAA JYHEPrUs CHKATOU
MPYXUHBI, KUHETUYECKAs] DJHEPIrus, IIOJHAs1 MEXaHWYECKas DSHEPIHs,
MepUOJ M YacToTa KojieOaHWM, JUTMHA BOJIHBI, TPOMKOCTh 3ByKa U BBICOTA
TOHA, CKOPOCTh CBETa, MOKa3aTeb MPEJIOMJICHUS CPEbl), MPU OMUCAHUU
NPaBWIbHO TPaKTOBaTh (U3UYECKUI CMBICI HCIOJIb3YEMbIX BEJIUYHUH,
0003HaUCHNA W CAWHHIBI (U3UYECKUX BEIWYWH, HAXOAWUTH (DOPMYIIHI,
CBSI3BIBAIOIINE JIAHHYIO (PU3MUECKYIO BEIUYMHY C JAPYTUMHU BEIUYMHAMU,
CTPOUTH TpaUKK U3yUCHHBIX 3aBUCUMOCTEH (DU3NUECKUX BEITMYHH;
XapaKTepu30BaTh CBOWCTBA Tes, (U3WYECKUE SBICHUS U TMPOIIECCHI,
WCIIOJIb3YSl 3aKOH COXPAHEHMSI DHEPruU, 3aKOH BCEMHUPHOIO TATOTCHHS,
MPUHLMUIT CYNEPHNO3UIMUA CWJI, TMPUHUWIN OTHOCUTENIbHOCTH [ 'anmies,
3aKOHbl HbIOTOHA, 3aKOH COXpaHECHUS HUMITYJIbCA, 3aKOHBI OTPAXKEHHUS U
MPETOMJICHHS CBETA, 3aKOHBI COXPAHEHUS 3apsIIOBOTO U MAaCCOBOTO YHUCE



OpU SJEPHBIX PEAKIUSIX, IPU 3TOM JaBaTh CIOBECHYI (POPMYIHUPOBKY
3aKOHA U 3aIlUCBHIBATh €70 MATEMATUUYECKOE BHIPAKEHHE;

OOBSICHATh (U3MYECKHE TPOIECChl W CBOMCTBA Tel, B TOM YHUCIEC U B
KOHTEKCTE CHUTYyallil MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISBIIATH
NPUYUHHO-CIIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JTOTHYECKUX
IIaroB € OMOpoil Ha 2-3 M3y4YEHHBIX CBOMCTBAa (DPU3MYECKUX SIBICHHU,
GU3NYIECKUX 3aKOHOB MIJIH 3aKOHOMEPHOCTEH;

pemiath pacyéTHele 3ajaud  (omMparolmuecs Ha cucteMy U3 23
ypaBHEHHUI), UCTIONb3Ys 3aKOHBI U (POPMYIIbI, CBSI3bIBAIOIINE (PU3HUECKHE
BEJIMYMHBI: HA OCHOBE aHalIM3a YCIOBUS 33Jaud 3alUChIBATh KPaTKOE
yCIIOBHE, BBISBIATH HEAOCTAIONIME WM M30BITOYHBIC JaHHBIC, BHIOMPATH
3aKOHBI B (POPMYJIBI, HEOOXOAMMBIE JJISl PEIICHUS, TPOBOIUTH PACUETHI U
OLICHWBATh PEAIUCTUYHOCTh TOJYUYEHHOTO 3HAYCHHUA (PHU3UUIECKOU
BEJIMYMHBI,

pacrno3HaBaTh MpoOOJEMBbl, KOTOpPbIE MOXKHO PpELIUTh MpPU MOMOIIU
(¢U3MUECKUX METOJOB, HCIIOJIb3YSl ONMUCAHWE HCCIEIOBAHUSA, BBIACIATH
IpoBEpsieMOe TPENONIOKEHNE, OICHUBATh MPABWIBHOCTh MOPAIKA
NPOBEJCHHUS  HMCCIEAOBAHMSA, JENaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOJIIOIEHUH U OIBITOB;

OPOBOJUTH OIBITHI 1O HAOMIONEHUIO (U3MYECKUX SBICHUN WU
bu3nUecKux CBOMCTB Ten (M3yueHHue BTOpPOro 3akoHa HproToHa, 3akoHa
COXPAaHEHHUS HHEPTUH, 3aBUCHUMOCTh TMEpHoAa KOJIeOaHWH MPYKUHHOTO
MasiTHUKa OT MAacChl Ipy3a M KECTKOCTU MPY>KUHBI U HE3aBUCUMOCTH OT
aMIUTATYIbl MaJIbIX KOJIEOaHUM, MPSIMOJIMHEHHOE PACIIPOCTPAaHEHHUE CBETA,
pas3noxeHue 0enoro cBeTa B CIEKTpP, U3yYCHHE CBOMCTB M300pakeHUs B
TUIOCKOM 3€pKajie W CBOWMCTB HW300pakKeHHsI MpeaMeTa B coOMparomien
AuH3e, HAOMIOJEHUE CIUIOMIHBIX W JIMHEHYaThIX CIEKTPOB HU3IYUYEHUS):
CaMOCTOSITENIbHO  COOMpaTh YCTaHOBKY H3 HM30BITOUHOrO Habopa
o0Opy/s0BaHus, ONUCBHIBATH XOJ  ONbITA U €ro  pe3yJsbTarThl,
(GbopMyIHpOBaTH BHIBOIBI;

POBOJNUTH MPU HEOOXOAUMOCTH CEPUIO MPSIMBIX W3MEPEHUH, Ompeaensis
cCpeqHee 3HA4YCHHE H3MEPsIeMONM BETUYMHBI ((POKYCHOE pacCTOSIHHE
coOuparomield JMH3bI), OOOCHOBBIBATH BBIOOP cmoco0a U3MEPEeHHS
(M3MepUTeNbHOTO Mprbdopa);

NPOBOJNUTh HCCIEAOBAaHHWE 3aBUCHUMOCTEH (M3MUECKHX BEIUYHUH C
UCTIOJb30BAaHUEM TPSAMBIX HW3MEpPEHUH (3aBUCUMOCTH MYyTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM J[BWKEHUM 0€3 HayalbHON CKOPOCTH, NEpUoja
KoJIe0aHUIl MaTeMaTHYEeCKOro MasiTHUKA OT JUIMHBI HHUTH, 3aBUCUMOCTHU
yIiia OTpaXEHHUsl CBETa OT yrja MaJeHHus W yIiia MpeJoMJICHUS OT yria



najieHus): IUJIAHUPOBAaTh HCCIEJOBAaHUE, CaMOCTOSITEIbBHO COOMpaTh
YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl MOJYYEHHOM 3aBUCUMOCTH
bu3uYecKUX BEIWYUH B BUJIE TaOMuIl U rpaduKoOB, JieJaTh BBIBOJbI IO
pe3ynbTaTaMm HCCIICIOBAHUS;

MPOBOJUTh KOCBEHHBIC W3MEPECHHUS (U3MYECKUX BEIMYUH (CpEmHsIs
CKOPOCTb M YCKOpPEHHME Tella TMpU PABHOYCKOPEHHOM JIBHKCHHH,
YCKOPEHHE CBOOOJHOTO MaJCHHs, XECTKOCTh MPYKHHBI, KOIPPHUIIHEHT
TPEHUS CKOJBKCHUS, MEXaHWYecKas padoTa W MOIIHOCTh, YacTOTa M
nepuosi KoneOaHWii MaTeMaTHYeCKOro W TMPYKUHHOTO MAasTHUKOB,
onTHYecKass Cuia coOuparonieil JIMH3BI, PAAUOAKTUBHBIN  (OH):
IUTAaHUPOBATh HM3MEPEHUs, COOMpATh SKCHEPUMEHTAIbHYIO YCTAaHOBKY H
BBITIOJIHATh U3MEPCHUS, CIICTys MPEIOKECHHON WHCTPYKIIUHU, BBIYUCIISITH
3HAYEHWE BEIIMYMHBI U aHATM3UPOBATH MOJYUCHHBIC PE3YIbTAThI C YIETOM
3aJJaHHOW MOTPEIIHOCTH U3MEPEHHU;

coOJ01aTh NMpaBuUiia TEXHUKHA 0€30MaCHOCTH MPHU paboTe ¢ 1abopaTOpHBIM
000opyI0BaHUEM;

pasnuyaTh OCHOBHBIE TIPU3HAKM HW3YUYEHHBIX (DHU3UYCCKUX MOJIETCH:
MaTepHabHasl TOYKa, aOCONIOTHO TBEPIOE TENO, TOUYCYHBIA HCTOUYHUK
CBeTa, JIy4, TOHKas JIMH3a, IJIaHETapHas MOJIeJh aToMa, HYKJIOHHAs
MOJIeJIb AaTOMHOTO SI/APA;

XapaKTepU30BaTh TPHHIUIBI  JEHCTBUS H3YyYCHHBIX IMPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOPOM HAa HMX ONUCaHus (B TOM 4YHCIE:
CIIUJIOMETP, NaTYMKUA TIOJIOKCHHS, PACCTOSHHUS W YCKOPEHHUS, paKeTa,
9XOJO0T, OYKH, TMepucKor, ¢GoToamnmapar, ONTHYECKHE CBETOBO/IBI,
CHEKTPOCKON, JO3UMETp, Kamepa BuiabcoHa), HCHONB3YyS 3HAHUS O
CBOMCTBaX (UBMYECKUX SBJICHUH W  HEOOXOIUMbIC  (PUIHUECKHUE
3aKOHOMEPHOCTH;

UCIIOJI30BATh CXEMbl U CXEMATUYHBIC PUCYHKU M3YUYEHHBIX TEXHUUYCCKUX
YCTPONCTB, M3MEPHUTEIIbHBIX MPUOOPOB M TEXHOJOTHMUYECKUX TMPOIECCOB
OpU pEHIeHUH Y4YeOHO-IIPAKTUYECKUX 3a7ad, ONTHYECKHE CXEMBbl IS
NOCTPOEHUS NU300PAKEHUI B IJIOCKOM 3€pKajie U cCOOMparouei JIMH3E;
NPUBOAUTH  NPUMEPHl  (HAXOIWTh  WH(MOpMAIMIO 0  TpPUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUsS (U3MYECKUX 3HAHUNW B TOBCEIHEBHOM
KU3HU JUIs obecnieueHrs 06e€30IacHOCTH MpU oOpallieHur ¢ mpudopaMu u
TEXHUYCCKUMHU YCTPOWCTBAMH, COXPAHCHHS 370POBbS H COOJFOACHUS
HOPM JKOJIOTHUYECKOTO TTOBEJCHUS B OKPY KAIOIICH CpejIe;

OCYIIECTBISATh TMOUCK WHGOpMAMK  (U3UIECKOTO COACPKAHUSI B
HuTepHeTe, caMoCTOSTENBHO (HOPMYIHPYs MOUCKOBBIN 3aMpoC, HAXOAUTh



MyTH OMpPEAENICHUs TOCTOBEPHOCTH MOJYYEHHOW MH(OpPMAIIMK HA OCHOBE
VMEIOLINXCS 3HAHUU U JOTOJIHUTEIIbHBIX HCTOYHUKOB;

WCIIOJIb30BaTh MPU BBIMOJHEHUN YYEOHBIX 3aJlaHUM HAyYHO-TIOMYJISPHYIO
auTepatypy  (QU3MYECKOrOo  COACpKAHUS, CHPABOYHBIE MaTepualbl,
pecypcebl cetu IHTEpHET, BIaaeTh NpuéMaMyu KOHCIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus UH(POPMAIIUU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
co3/1aBaTh COOCTBEHHBIC NMHUCHMEHHBIE U YCTHBIC COOOIIEHHS Ha OCHOBE
uHpopMalMK U3 HECKOIbKMX HCTOYHUKOB (DU3UUYECKOTO COJepKaHusi,
MyOJIMYHO MPEJICTABIATH PE3YJIbTAThl MPOESKTHOM WJIM MCCIIEI0BATENbCKON
JNEATEbHOCTH, TIPU O3TOM TIPaMOTHO  HCHOJIb30BaTh  W3yYEHHBIN
NOHATUIHBIA anmapar M3ydyaeMoro pasiena (U3MKH U COMPOBOXKAATH
BBICTYIUICHUE TIpEe3eHTalMed ¢ y4ETOM OCOOCHHOCTEH ayauTOpUu
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosmnuecTBo yacos DIeKTPOHHbIE
Ne HauMeHoBaHue pa3jiesioB u Kontpoababie | TpakTaueckie (uu¢posbIe)
n/m| TeM NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThbI padoThI
pecypchl
Pa3znen 1. ®dusuka u eé posib B NO3HAHUHU OKPYIKAKOLIEr0 MUpa
bu6mmoreka [{OK
1.1 o - 2
M3HKa - HayKa O pupole https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
1.2 DuU3NYECKUE BETUYNHBI 2 1
https://m.edsoo.ru/7f416194
13 EcrecTBeHHOHAYUHBIN METO ) 1 bubnnorexa [JOK
' HO3HAHHMS https://m.eds00.ru/7f416194
Hroro no pazaeny 6
Pa3nes 2. llepBoHayaibHble CBeeHHS O CTPOEHUH BellecTBA
bu6mmoreka [JOK
2.1 CrtpoeHue BeniecTBa 1
TPOCHHE Betects https://m.edsoo.ru/7f416194
99 JIBi>keHue U B3auMOIeCTBUE ) 1 bubnnoreka [JOK
' YaCTHI BEMIECTBA https://m.edsoo.ru/7f416194
73 ArperaTHbl€ COCTOSIHUS ) bubnuoreka [IOK
' BEIIECTBA https://m.edsoo.ru/7f416194
Hroro no pasneny 5

Pa3nea 3. /IBu:xeHue U B3auMo/ieilicTBHE TeJl

3.1

Mexanndueckoe OBMKEHHE

Bu6mmoreka [JOK
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

bu6mmoreka [IOK

3.2 n 4
HOPIUIAL, Macea, WIOTHOCTR https://m.edsoo0.ru/7f416194
bu6mmoreka [JOK
. .B 14
33 Cra. Bugst cut https://m.edsoo.ru/7f416194
Hroro no pazneny 21

Pa3znen 4. /laBjienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB

Hasnenue. [lepenaua

4.1 aBJICHUA TBEPIABIMU TEIIAMU 3 bubmorexa HOK
' A P ’ https://m.edsoo0.1u/7f416194
JKUJIKOCTSIMH M Ta3aMHU
bubmuoreka [JOK
4.2 5
JlaBIICHHE KHKOCTH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
43 A 6
TMOCHEpHOE JaBneHHe https://m.edsoo.ru/7f416194
44 JlelicTBUE )KUJIKOCTH U Ta3a HA 7 bu6mmoreka [IOK
' IIOIPYKEHHOE B HUX TEJO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nes 5. PaGora n MOIIHOCTD. JHeprus
bubmuorexka [JOK
5.1 Pa6 3
aboTa I MOIHOCTD https://m.edsoo.ru/7f416194
bu6nuoreka [JOK
5.2 IT 5
POCTRIE MEXAHHIMBL https://m.edsoo.ru/7f416194
bu6mmoreka [{OK
53 M 4
exatirHeckas SHeprit https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHOe Bpems 3



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

OBIIEE KOJIMYECTBO YACOB
10 ITIPOTPAMME

68
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8 KJIACC

KosmuecTBo yacos D1IeKTPOHHBIE
Ne HaumeHnoBanue pa3uesion Kontpoasnbie | TpakTuueckue (undposbie)
n/m | W TeM NPOrpamMMbl Bcero oOpa3zoBarte/ibHbIE
padoTsbl padoThI
pecypcsbl
Pa3pen 1. TensioBblie iBJICHUS
11 CrtpoeHue u CBOICTBa 7 bubnmorexa [JOK
' BEILECTBA https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
1.2 T 21 1 5
CTIIOBBIE MPOLECCH https://m.edsoo.ru/7f4181ce
Hroro no pazaeny 28
Pa3nes 2. DiieKTpH4ecKHe M MATHUTHBIE SIBJICHHSA
DJIEKTPUUYECKUE 3apsIIbl.
bu6mmoreka [JOK
2.1 3apsKeHHbIE Tella U UX 7 1
. https://m.edsoo.ru/7f4181ce
B3aMMOJICCTBHE
9 IlocTosHHBEIH 20 | 7 bu6mmorexa [JOK
' DIIEKTPUYECKUI TOK https://m.edsoo.ru/7f4181ce
bu6mmorexa [JOK
2.3 M 6 1 1.5
AUHHTHBIC ABICHHA https://m.edsoo.ru/7f4181ce
24 DneKTpOMarHuTHas 4 bubmmoreka [JOK
' WHYKIIUS https://m.edsoo.ru/7f4181ce
Hroro no pazaeny 37
PesepBHoe Bpems 3
OBILEE KOJIMYECTBO
- 68 3 14.5

YACOB II0 ITPOTPAMME



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

KoJsun4yecTBo 4acoB D1IeKTPOHHBIE
Ne HaumeHnoBanue pa3uesion Kontpoasnbie | TpakTuueckue (undposbie)
n/m | ¥ TeM NpPorpamMmsl Bcero oOpa3zoBarte/ibHbIE
padoTsbl padoThI
pecypchbl
Pa3pen 1. Mexann4ueckue siBJICHUSA
11 MexaHH4eCcKOe ABMKCHHE 10 1 bu6mmoreka [JOK
' Y CITOCOOBI €T0 OITMCAHUS https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
1.2 BzaumopeiictBue Te 20 1 3
MOACHCTBHE T https://m.edsoo.ru/7f41a4a6
bu6morexa [JOK
1.3 3aKOHbI COXpaHEHUS 10 3
P https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Paznen 2. Mexann4yeckue Kojae0aHusi U BOJHbI
bu6mmoreka [JOK
2.1 MexaHnndeckue Kojieoa 7 3
xamaccK Hebami https://m.edsoo.ru/7f41a4a6
29 MexaHW4eCKHe BOJIHBI. g 1 3 bubmuoreka [{OK
' 3ByK https://m.edsoo.ru/7f41a4a6
Hroro no pasaeny 15
Pa3znen 3. DiieKTpOMArHUTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJHBI
31 DIIEKTPOMArHUTHOE TOJIE U 6 ) bubnmoreka [JOK
' 3IIEKTPOMATHUTHBIE BOJHBI https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 6

Pa3pen 4. CBeToBbIe IBJICHUSA



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

41 3aKOHBI pacpOCTPaHEHUS 6 ) bubmmorexa [JOK
’ cBETa https://m.edsoo.ru/7f41a4a6
49 JIvH3BI ¥ onITHYECKHE 6 3 bubmuoreka [JOK
' npruOOpPHI https://m.edsoo.ru/7f41a4a6
43 Pasznoxenue 6enoro ceeta 3 ) bubnuorexa [{OK
' B CIIEKTP https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 15
Pa3nen 5. KBanToBbI€E ABJIEHHSA
Hcnyckanue n
5.1 TIOTJIONIEHHUE CBETa 4 1 bubmorera [JOK
' H https://m.edsoo.ru/7f41a4a6
aTOMOM
bu6mmoreka [JOK
2 1
> CTpoenne aToMHOro snpa 6 https://m.edsoo.ru/7f41a4a6
bu6mmorexa [JOK
. A 1
>3 /ICPHbIC peaiiin / https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Paznen 6. [loBTOpuTe1bHO-000011aI0IIHIT MOTY T
[ToBTOpEeHUE M 00OOIIEHNE
6.1 CcoJIepKaHUs Kypca 9 2 bubmorexa I[IOK
' Aep yp https://m.edsoo.ru/7f41a4a6
¢u3uku 3a 7-9 kiace
Hroro no pazaeny 9
OBIIEE KOJIMYECTBO
. 102 27

YACOB I10 ITIPOTPAMME



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




ITHOYPOYHOE IIVTAHUPOBAHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KourpoJjabubie
Bcero P
padoThl

IIpakTHyeckue
padoThbI

JlaTa
H3ydeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTejibHbIE

pecypchl

®u3uka — HayKa 0 IpUpo/e.
SIBrieHuUs IPUPOIBI

duznueckue ABICHUSI

Ou3nuecKue BETUUNHBI U UX
U3MEpEeHHe

Ypok-uccnenoBasue
"N3mMepeHune TeMieparypsl
IPY TIOMOIITH KUJAKOCTHOTO
TEPMOMETpA U JIaTYNKA
Temneparypbl"

Metoabl Hay4HOTO MO3HAHMUS.
Onwucanue Gpu3MUEcKux
SIBJICHHI C TIOMOIIIBIO
MozeeH

bubmuoreka [JOK
https://m.edsoo.ru/ff09f72a

Ypok-uccnenoBaHue
"IIpoBepka ruImoTE3bI:
JIaJbHOCTH MOJIETA [IapHUKa,
MyIIEHHOTO TOPU30HTAIIBHO,
TeM OOoJIbIIIe, YeM OOJIbIIIe
BbICOTA ITycKa"

Crpoenue BemiectBa. OMBITHI,

Bbub6morexa [JOK



https://m.edsoo.ru/ff09f72a

JIOKa3bIBAIOIINE JUCKPETHOE
CTPOCHHE BEIIECTBA

https://m.edsoo.ru/ff09fe0a

«Onpenenenue WIOTHOCTU

8 JIBryKeHHe 4acTHll BEIeCTBa bubmorexa HOK
tet https://m.edsoo.ru/ff0a013¢e
VYpoxk-uccnenoanne « ONbITHI
9 10 HAOJIIOICHUIO TETUIOBOTO
pacuIupeHus Ta30By
10 ArperaTHbl€ COCTOSIHUS
BEIIlECTBA
OcoOeHHOCTH arperaTHbIX
cocTostHU# Boibl. O000IICHIE
1 N bubmuoreka [JOK
pasiely https://m.edsoo.ru/ff0a0378
«IlepBoHaUaNbHBIE CBEACHUS
0 CTPOCHUU BEIIECTBA»
MexaHu4ecKoe JBUXEHHUE.
12 PaBHOMepHOE U bubmorexa HOK
p https://m.edsoo.ru/ff0a05¢c6
HEpPaBHOMEPHOE JIB)KCHHE
13 Cxopoctb. Ennnuiist bubnunoreka [JOK
CKOpOCTH https://m.edsoo.ru/ff0a079¢
14 Pacuer nmytu u Bpemenu bubnnorexa [JOK
JBUKECHUS https://m.edsoo.ru/ff0a0ae4
15 WNuepuus. Macca — mepa bubmmorexa [IOK
WHEPTHOCTH TEN https://m.edsoo.ru/ff0a0c10
IInotHocTh BemiecTBa. Pacuer
16 Macchl M 00beMa TeJa 1o €ro bubmorexa HOK
https://m.edsoo.ru/ff0a0fee
IUIOTHOCTH
17 JlaboparopHas paboTa



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

TBEPIIOTO TEIA»

Pemenue 3agay mo reme

bubmuoreka [JOK

18 "[InoTHOCTH BemecTBa" https://m.edsoo.ru/ff0al23¢
Cuiia Kak XapakTepUCTHKa
19 B3auMoJieicTBUA Tell. Cua
ynpyroctu. 3akoH ['yka
JlaGopaTopHnas pabota
«3yyenue 3aBUCUMOCTH
20 pactsbxeHus (nepopmarn)
NIPYKUHBI OT IIPUIIOKEHHOU
CHIIBD»
71 [[“IBnenue Tsarorenus. Cuia
TSDKECTH
CBA3b MEXY CUJION TSKECTH
” 1 Maccoil Tena. Bec tena. bu6mmoreka [IOK
Pemenue 3agau o reme https://m.edsoo.ru/ff0al778
"Cuna Tskect"
Cuita TsKeCcTH Ha Apyrux
23 maHerax. Guznyeckue bubmorexa HOK
https://m.edsoo.ru/ff0al1502
XapaKTEPUCTUKH TIJIaHET
bu6mmoreka [{OK
24 Msmepetine e JlsamomeTp https://m.edsoo.ru/ff0al8cc
bu6mmorekxa [JOK
25 Bec Tena. Hepecomocts https://m.edsoo.ru/ff0al778
CnoxxeHue AByX Cul,
2% HAIIPaBJICHHBIX 10 OJJHOMI bubnuoreka [IOK

npsaMoi. PaBHOENCTBYIOIIASA
cuI

https://m.edsoo.ru/ff0ala70



https://m.edsoo.ru/ff0a123c
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

27

Pemmenue 3agayd mo reme
"PaBHOelicTBYIOIIAS CHIT"

28

Cuia TpeHus u e€ BUIBL.
Tpenue B IpUpoae U TEXHUKE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0alb9c

29

JlaGopatopHas paboTa
«3y4yeHune 3aBUCUMOCTH
CHUJIBI TPEHUS CKOJIBKEHUS OT
CHUJIBI IaBJICHUS U XapakKTepa
COTIPUKACAIOLINXCSA
MTOBEPXHOCTEID

bu6mmoreka [JOK
https://m.edsoo.ru/ff0alcc8

30

Pemenue 3anau Ha
onpeaeseHue
PaBHOACHCTBYIOIIEH CHIIBI

31

Pemenue 3anau 1o Temam:
«Bec tenay, «I'paduueckoe
nu3o0paxenue cuimy, «CHIbD,
«PaBHOAECHCTBYIOIIAST CHIDY

bu6mmoreka [JOK
https://m.edsoo.ru/ff0alde0

32

KonrtponbHas pabora o
TeMaM: «MeXaHHIeCKOe
IBIKEHHE), «Macca,
IUIOTHOCTBY, «Bec Temay,
«I"paduueckoe n3o0paxkeHme
cuy, «CHuire»

33

Hasnenune. CriocoObl
YMCHBIICHHUA U YBCINYCHUA
JTABJICHHSI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a20a6

34

JlaBienue raza. 3aBUCUMOCTD
IaBJIEHMS ra3a OT 00bEMa,

bubmuoreka [JOK
https://m.edsoo.ru/ff0a2376



https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376

TEMIIepaTypbl

Ilepenaua naBnenus
TBEPABIMU TEJIAMHU,

bubmuoreka [JOK

35
JKHIKOCTSIMH U ra3zaMu. 3aKoH https://m.edsoo.ru/ff0a25b0
[Tackansa
JlaBiieHUE B )KUJIKOCTH U rase,
36 BBI3BAaHHOE JICWCTBUEM CHIIbI bubmmorexa LIOK
A https://m.edsoo.ru/ff0a2718
TSOKECTU
Pewienue 3angau no reme
37 «JlaBneHue B KUIAKOCTH U bubmmorexa LIOK
s https://m.edsoo.ru/ff0a2826
rase. 3akoH [lackans»
bubmuoreka [JOK
38 Coob6
QODIHATOTIHECA COCY IR https://m.edsoo.ru/ff0a2970
bu6mmorexka [JOK
39 r i
HAPABIIHECCKIH Hpece https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [lopuiaeBoi
JKUJIKOCTHBIM HacocC
A1 ATtmocdepa 3emnu u bubnuoreka [IOK
IIPUYMHBI €€ CYIECTBOBAHUS https://m.edsoo.ru/ff0a2b5Sa
4 Bec Boznyxa. AtmocdepHoe bubnuorexa [JOK
JaBJICHUE https://m.edsoo.ru/ff0a2bs5a
43 N3mepenue armocdepHOro bubmmoreka [JOK
napienus. OnbIT Toppuuenan https://m.edsoo.ru/ff0a2da8
3aBUCHMOCTh aTMOC(HEPHOTO
44 aBJICHHS OT BBICOTHI HQ, bubmorexa LIOK
A A https://m.edsoo.ru/ff0a2fc4
YPOBHEM MOps
45 bapomerp-anepounn. bubnunoreka [JOK

ATMmocdepHoe naBieHne Ha

https://m.edsoo.ru/ff0a2fc4



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
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4

PAa3IMYHBIX BBICOTAX

Pemenne 3agauq mo reme "

46 AtmocdepHoe naBieHue”
JleiicTBHE KUAKOCTH U Ta3a Ha
47 MOTPYKEHHOE B HUX TEJO. bubmmorexa [TOK
https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
JlaGopaTopHnas pabota
«Omnpenenenue
48 BBITAJIKUBAIOIIEH CUJIIBI, bubmmorexa [IOK
. . https://m.edsoo.ru/ff0a33fc
JIEMCTBYIOILIEH Ha TEJNO,
MOTPYKEHHOE B )KHUJIKOCTh)
JlaGopaTopHas paboTa 1mo
teme «MccnenoBanue
49 3aBMCUMOCTHU Beca Teja B bubmorexa HOK
i . https://m.edsoo.ru/ff0a3514
BOJIE OT 00BEMA MOTPYKEHHOM
B )KHJIKOCTh YaCTH TEIIa»
bu6nmoreka [JOK
30 Hnaarme rex https://m.edsoo.ru/ff0a3a96
JlaboparopHas paboTa
"KoHcTpynpoBaHue
51 apeoMeTpa Wi
KOHCTPYHUPOBAHHE JIOAKU U
olpeieNieHue e€
rpy3onoabéMHOCTH"
Pemenue 3agad mo reMam:
5 «IlmaBanue cynos. bubnmorexa [JOK

BosznyxomiaBanuey,
«JlaByieHHe TBEPIBIX TET,

https://m.edsoo.ru/ff0a3654



https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654

JKUJIKOCTEH M Ta30B)

KonrtponsHast pabora o teme

53 «JlaBeHue TBEpIbIX TE,
JKUJIKOCTEH U Ta30B)
bu6mmnoreka [JOK
54 Mexannueckas padbora
p https://m.edsoo.ru/ff0a3{82
55 Mouraocts. Equauisl bu6mmorexa [JOK
MOIITHOCTH https://m.edsoo.ru/ff0a3{82
VYpok-uccnenosanue "Pacuér
56 MOILIHOCTH, Pa3BUBAEMOM Npu 1
noabEMe 110 JiectHuie"
57 IIpocTeie Mexannu3Mbl. Prruar.
PaBHOBecue cun Ha peluare
Poryaru B TexHuke, ObITY U
58 npupoe. Jlaboparopras 0.5 bubnuorexa [JOK
pabora «lccnenoBanue ’ https://m.edsoo.ru/ff0a478e
YCJIOBHMI paBHOBECHSI pblyara
Pemenue 3agad mo reme
59 «YcIIoBHA paBHOBECHS bubnmorera [TOK
p https://m.edsoo.ru/ff0a48a6
phIvara
KoaddunmenT moneznoro
JEeUCTBUS MeXaHN3Ma.
60 JlaGopaTopHnast pabota 0.5
«3mepenue KII/] HakinoHHOM
IUIOCKOCTH
61 Pemenne 3amau nmo reme bu6morexa [JOK
"Pabora, momuocTh, KIT/[" https://m.edsoo.ru/ff0a4c48
62 Mexanuueckast SHEprusl. bubmuorexa [IOK



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 u
MOTEHIINMAIbHAS SHEPTUS

https://m.edsoo.ru/ff0a4252

63

3aKOH COXpaHEHHUS
MEXaHUYECKON IHEPTrUun

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a4360

64

YPpOK-3KCIIEpUMEHT IO TEME
"OKcrnepuMeHTaIbHOE
onpeJieJICHUE N3MEHEHHUS
KHHETUYECKON 1
MOTEHITUATBLHOM SHEPTUH TPU
CKaThIBAaHHMH TeJa I10
HAKJIOHHOM IJTOCKOCTH"

65

KonTponbhas padbora no teme
«PaboTa 1 MOIITHOCTb.
DHeprus»

66

PesepHblit ypok. Pabora c
TEKCTaMH 110 TEME
"MexaHn4eckoe aBrxeHune"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0adee6

67

PesepBHslit ypok. Pabota ¢
TekcTamu 1o Teme "JlaBineHue
TBEPABIX TEN, )KUIAKOCTEN U
razos"

bu6nmnoreka [JOK
https://m.edsoo.ru/ff0a4ffe

68

PesepBHslit ypok. Pabora ¢
TekcTamu 1o Teme "Pabora.
MoHocTs. DHeprus”

OBIIEE KOJIMYECTBO YACOB
[10 ITIPOTPAMME

68

12



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

8 KJIACC

KosmnuecTBo yacos D1eKTPOHHBIE
Ne ara ungposbie
Tema ypoka Kourpoasnsie | IlpakTnyeckue A bp
n/n Bcero u3ydyeHusi | oOpa3oBaTeJIbHbIEC
padoThl padoTsbl
pecypcsbl
OCHOBHBIE TIOJIOKEHUS
| MOJIEKYJISIPHO-KUHETHYECKON | bu6nuoreka [IOK
TEOPHUH U UX OIBITHBIE https://m.edsoo.ru/ff0a5256
MOJTBEPKICHUS
) Macca u pa3mep aTOMOB U |
MOJIEKYT
Mopaenu TBEpIOrO, JKUAKOTO U
’ . bubmuoreka [JOK
3 ra3z000pa3HOro COCTOSTHUMN 1
https://m.edsoo.ru/ff0a540e
BelIeCcTBa
OObsicHeHHE CBOMCTB
TBEPIOTO, JKUIAKOTO U
4 ra3z000pa3HOro COCTOSTHUMN |
BElIeCTBa Ha OCHOBE
MOJIO’KEHUN MOJIEKYJISIPHO-
KUHETUYECKOU TEOpUU
5 Kpucrannuueckue u | bubmuorexa [IOK
aMmopdHbIE Tea https://m.edsoo.ru/ff0a5800
CmauuBanue u
bu6mroreka [JOK
6 KaMUISIPHOCTD. 1
https://m.edsoo.ru/ff0a5530
[ToBepxHOCTHOE HaTsKEHNE
7 TennoBoe pacmpeHue u | bu6nuorexa LIOK

CXXaTuc

https://m.edsoo.ru/ff0a5a26



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

Temmnepatypa. CBs3b

Harp€BaHHus TCjia U
BbIACISICMOI'O UM IIpU

8 TeMIEepaTypbl CO CKOPOCTHIO
TEIUIOBOTO ABYIKEHHUS YaCTHI]
Buyrpennssa sHeprusl.
9 CHZZE&I I/ISMGHSHI/ISI buGnnorexa [IOK
. https://m.edsoo.ru/ff0a5c60
BHYTPEHHEH YHEPTUHN
10 Bunsl Temionepegauun bubmorexa LIOK
a ped https://m.edsoo.ru/ff0a6412
Ypok-koHpepeHIus
"[IpakTrueckoe
1 MCII0JIb30BAHUE TEIUIOBBIX bubnuorexa [JOK
CBOMCTB BEILIECTB U https://m.edsoo.ru/ff0a65c0
MaTepHuasoB B LEJISIX
sHeprocOepexeHus"
12 KonudecTBO TEMIOTHI. bu6mmoreka [JOK
Y enpHas TENI0EMKOCTD https://m.edsoo0.1u/ff0a6976
YpaBHEHHE TEIOBOTO
13 Oanmanca. TermmooOMeH 1 bubmmorexa LOK
' https://m.edsoo.ru/ff0a7088
TEIJIOBOE PaBHOBECHE
JlabopaTtopHnast pabota
"HccnegoBaHue IBIEHUS
14 TeImI000MeHa IIpu bubmorexa LIOK
p . https://m.edsoo.ru/ff0a6a98
CMENINBAHUN XOIOIHON 1
ropsiaeit BoanI"
Pacuer xomnaecTBa TEILIOTHI,
15 HEOOXOINMOTO I



https://m.edsoo.ru/ff0a5c60
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

OXJIQXKJIEHUH

JlaboparopHas paboTa

bu6mmoreka [JOK

16 "OnpeneieHne yaeabHOH
pedl yA " https://m.edsoo.ru/ff0a6bb0
TEIJIOEMKOCTH BEIIECTBA
17 DHeprus ToIvBa. Y aenbHas bubnuoreka [JOK
TEII0Ta CTOPAaHUS https://m.edsoo.ru/ff0a7b5a
[InaBneHue U oTBEpACBaHUE
18 KPHUCTAINYECKUX TE bubmmorexa TIOK
p ' https://m.edsoo.ru/ff0a71d2
YV nenpHas TEII0Ta IIaBICHUS
JlaGopaTopHnas pabota
19 "Onpenenenue yaeaIbHOH bubnmorexa LHOK
p y " https://m.edsoo.ru/ff0a72fe
TEIUIOTHI IJ1aBICHUS JIbIA
20 [TapoobpazoBanue u bubmuoreka [IOK
KoHJieHcanus. Mcnapenue https://m.edsoo.ru/ff0a740c
Kunienne. Y nenpHas Tennora
napooOpa3oBaHus 1
21 KOHIeHCAllMH. 3aBUCUMOCTh bubmmorexa LOK
A 1. https://m.edsoo.ru/ff0a786¢
TEeMITepaTypbl KUTICHHSI OT
aTMOC(EpHOTO JTaBJICHUS
BnaxunocTs BO3ayXa.
JlabGopaTopHas paboTta
2 "On Ie) GHEHI/Iep bubnmoreka [JOK
pedt . https://m.edsoo.ru/ff0a7628
OTHOCUTEIBLHON BIaKHOCTH
BO3AyXa"
Pemenue 3agaq Ha
23 OnpeAesieHUE BIAKHOCTH
BO3JIyXa
24 [TpuHuuUIb paboTH TEMIIOBBIX



https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628

nsurareneit. [laposas
TypOuHa. JIBurarens
BHYTPEHHET0 CTOpaHUs

25

KII/I TerutoBoro nBuratessi.
TemoBele ABUTaTEIN U
3al[UTa OKPYKaIOIICH Cpeabl

bu6mmorexa [JOK
https://m.edsoo.ru/ff0a7c7¢c

26

3aKOH COXpaHEHHUs U
NpeBpalleHUs DHEPTUH B
TCIUIOBBIX IMponeccax

27

IToaroroBka Kk KOHTPOJIBHOMI
pabore no Teme "TemnoBbie
siBNeHUs. Mi3meHnenne
arperaTHbIX COCTOSIHHUI
BemecTna”

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a8312

28

KonrponsHast pabora o Teme
"TennoBble SIBIICHUS.
W3meHeHne arperaTHbIx
COCTOSIHUM BemiecTBa'

bu6morexka [JOK
https://m.edsoo.ru/ff0a86ae

29

Dnektpuzanus Ten. [[Ba pona
AJIEKTPUUECKUX 3aPsI0B

30

Ypok-uccnenoBasue
"OnexTpuzanus Ten
WHJYKIUEN U TIPU
COMPUKOCHOBEHUU"

31

B3aumoneiicTBue 3apsKeHHBIX
ten. 3akoH Kynona

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a87e4

32

DIIEKTPUYECKOE MOJIE.
HanpsixenHocTh

bu6morexa [JOK
https://m.edsoo.ru/ff0a8a0a



https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a

ANEKTPUYECKOTO TOJISL.
[TpunIMN cynepno3uiuu
ANEKTPUUYECKUX MOJIeH

Hocurenu snektpuyeckux

33 3apsIoB. DIIEMEHTAPHBII
3apsaa. CtpoeHue atoMa
[IpoBOIHUKY Y TUBIEKTPUKH.
34 3aKoH COXpaHEHUSs bubmmorexa [IOK
p https://m.edsoo.ru/ff0a8ef6
AJIEKTPUIECKOTO 3apsiaa
Pemenue 3anayu Ha
35 MIPUMEHEHNE CBOMCTB bubmorexa HOK
p https://m.edsoo.ru/ff0a90cc
AJIEKTPUYECKUX 3aPSI0B
DIEKTPUYECKHUI TOK, YCIOBHS
36 €ro CyILLeCTBOBaHHS. bubnuorexa [IOK
HcTOUHMKH 3TIEKTPUYECKOTO https://m.edsoo.ru/ff0a95a4
TOKa
37 JlericTBUA 2IIEKTPUYECKOTO bubmuoreka [IOK
TOKa https://m.edsoo.ru/ff0a96b2
Ypok-uccienoBanue
13 " JleicTBHE AIEKTPUUECKOTO |
M0JIsSI HA POBOJITHUKYU U
JTUDIIEKTpUKN"
19 DIIEKTPUYECKUI TOK B bubnuorexa [JOK
MeTanax, )XUAKOCTIX U ra3ax https://m.edsoo.ru/ff0a9838
40 DneKkTpuyecKas menb 1 e€
COCTaBHBIC YaCTU
A1 Cuna toka. JlabopaTopHas 0.5 bubnuorexa [JOK

pabota "M3mepenue u

https://m.edsoo.ru/ff0a8bd6



https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6

peryiupoBaHHe CUJIbI TOKa"

42

DJEeKTpUUeCcKOoe HapsHKEHHE.
Bonbr™meTtp. JIabopaTopHast
pabora "U3mepenue u
peryiaupoBaHue HanmpsHKeHuUs "

0.5

bub6mmoreka [JOK
https://m.edsoo.ru/ff0a%9e14

43

ConpoTuBieHne IPOBOAHMKA.
VY nenpHO€E CONPOTUBIICHUE
BEILIECTBA

bu6mmoreka [JOK
https://m.edsoo.ru/ff0aa738

44

JlaGopatopHas paboTa
"3aBUCUMOCTh
AIIEKTPUYECKOTO
COIIPOTHUBIICHUS IPOBOIHUKA
OT €T0 JUIMHBI, TUTOIIAIN
HIONIEPEYHOI 0 CEUCHMS U
Marepuaia"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0aa738

45

3aBUCUMOCTH CHJIBI TOKA OT
HarnpsokeHust. 3akoH Oma s
ydacTKa [enu

bu6mmorexa [JOK
https://m.edsoo.ru/ff0aa44a

46

JlaboparopHas paboTa
"UccnenoBanue 3aBUCUMOCTH
CWJIBI TOKA, UAYIIETO Yepe3
PE3UCTOP, OT CONMPOTUBIICHUS
pEe3UCTOpa U HAIIPSDKEHHS Ha
pesucrope"

bu6mmorexa [JOK
https://m.edsoo.ru/ff0aa04e

47

IlocienoBarennpHOE U
rapajuieIbHOE COCTUHECHHUSI
MIPOBOJTHUKOB

48

JlabopaTtopHnast pabota

bu6mmorexa [JOK



https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e

"IIpoBepka mpasuiia
CJIO’KEHUS HaIIPSKEHUH pu
H0CJIEI0BATEIbHOM
COEIMHEHUH JIBYX
pe3uctopos"

https://m.edsoo.ru/ff0aaas8

JlaGopaTopHnas pabota
"[IpoBepka mpaBuiia A1 CUIIbI

bu6moreka [IOK

49 TOKA IIPU NapaAJLIETbHOM https://m.edsoo.ru/ff0aadle
COEIMHEHUH PEe3UCTOpPOB"
Pemenue 3agay Ha

50 npuMeHeHue 3akoHa Oma a1 bubnuorexa [{OK
PA3JIIMYHOIO COEAVHEHUS https://m.edsoo.ru/ff0aaf8a
MIPOBOJIHUKOB
PaGora u moutHOCTH

51 3JIEKTPUYECKOI0 TOKA. 3aKOH bubmmorexa [IOK

https://m.edsoo.ru/ff0ab124

[xoyns-Jlenna
JlaGopaTtopHnast pabota

5 "Onpenenenue padboOTbl U bubmmoreka [IOK
MOII[HOCTH JJIEKTPUUECKOTO https://m.edsoo.ru/ff0ab3e0
Toka"
DIIEKTPUUYECKHE IIETTH U

53 MOTPEOUTENH DIIEKTPUUECKON bubmuorexa [IOK
sHepruu B ObITy. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
[ToaroroBka Kk KOHTPOJIBHOU
pabore 1o Teme

bu6mmorexa [JOK
54 "DneKTpuuecKue 3apsabl.

3apH)KeHHBIe TCJIa U UX
BSaHMOﬂeﬁCTBHH.

https://m.edsoo.ru/ff0abd2¢



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

[TocTOSTHHBIN 37IEKTPUYECKUI

TOK

KonrtponsHast pabora o Teme
"DreKTpUUECKHe 3apsabl.
3apsoKeHHBIC Tela | UX

bu6mmorexa [JOK

55 .
B3aMOJICUCTBUSL. https://m.edsoo.ru/ff0abea8
[TocTOSHHBIN 2IIEKTPUUYECKUI
TOK"
56 [TocTostHHBIE MATHUTHI, KX
B3alUMOJICHCTBUE
Ypok-uccnenoBaHue
" o bu6mmoreka [JOK
57 N3ydenue noneu 1
" https://m.edsoo.ru/ff0ac3d0
MOCTOSTHHBIX MAarHUTOB
MarnauTHoe nosie. MarauTHoe
bu6mmoreka [JOK
58 noJie 3eMJIM U €ro 3HaUYeHUe
https://m.edsoo.ru/ff0acOba
VIS SKA3HU Ha 3eMiie
OmneIT Opcrena. MaruutHoe
59 TI0JIE DJIEKTPUYECKOTO TOKA bubnnoreka [JOK
MarauTHO€ 1oJie KaTyIIKH C https://m.edsoo.ru/ff0ac1d2
TOKOM
IIpumeHeHue
3JIEKTPOMAarHUTOB B TEXHUKE.
JlaGoparopHas paboTa bub6nuoreka [IOK
60 " . 0.5
N3yuenue nerictBus https://m.edsoo.ru/ff0ac74a
MarHUTHOTO TIOJISI Ha
MIPOBOJHUK C TOKOM"
61 DNEeKTPOABUTATEIb bu6nuorexa [JOK

IIOCTOSAHHOI'O TOKA.

https://m.edsoo.ru/ff0ac86¢



https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

HcnonwszoBanue
3JIEKTPOJIBUTATENECH B
TEXHUYECKHUX YCTPOUCTBAX U
Ha TpaHcnopte. JlabopaTtopHas
pabota "KonctpyupoBanue u
u3yueHue padoThI
3JeKTpoaBUrarens"

62

OnbiThl Papajes. 3aKoH
3JIEKTPOMAarHUTHOM
naaykuuu. [Ipasuno Jlenna

63

Onektporereparop. CrocoObl
MOJTyYEHUS EKTPUIECKON
SHEPIruU. DIIEKTPOCTAHLIMU Ha
BO300HOBJISIEMBIX HCTOYHHKAX
SHEPrUu

64

[ToaroroBka K KOHTPOJILHOM
paboTe mo Teme
"DnexTpuueckue u
MarHUTHbBIC SIBJICHUS"

65

KontponbHas paboTa mo Teme
"DnexTpuueckue u
MArHUTHBIE IBJIcHUA"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acb14

66

PeseprubIil ypok. Pabora ¢
TekcTaMu 110 TeMe "TerioBrie
SABJIEHUS"

bu6mmoreka [{OK
https://m.edsoo.ru/ff0accSe

67

PesepsHylit ypok. Pabora ¢
TEKCTaMU 10 TeEME
"IToCcTOSIHHBIN JIEKTPUUECKUI

TOK

bub6morexa [JOK
https://m.edsoo.ru/ff0acdc6



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

68

PesepsHylit ypok. Pabora ¢
TEKCTAMU II0 TEME
"MarguTtHble aBiaeHus"

OBIIEE KOJIMYECTBO YACOB
[10 [TIPOT'PAMME

68

14.5




9 KJIACC

KoandyecTBO 4acos

DJIeKTPOHHbBIE
Ne ara upposbIe
Tema ypoka Kourpoasnsie | IlpakTnyeckue A uupp
n/n Bcero u3ydyeHusi | oOpa3oBaTeJIbHbIEC
padoThl padoTsbl
pecypcsbl
| MexaHnyeckoe IBIKECHHUE. |
MartepuanbpHas TOUKa
Cucrema orcyera. Eub 10K
noImoTexa
2 OTHOCUTENHHOCTD 1
https://m.edsoo.ru/ff0ad474
MEXaHUYECKOTO JIBUKEHUS
3 PaBHOMEpHOE NpsAMONIMHENHOE 1 bubnuorexa [IOK
JIBMKCHHE https://m.edsoo.ru/ff0ad19a
HepasaomepHoe
4 IIPSIMOJIMHEWHOE JBUKEHUE. 1
Cpenusis U MTHOBEHHAs
CKOPOCTh
[Ipssmonunerinoe BuGmorexa OK
5 PaBHOYCKOPEHHOE JBHKCHUE. 1 https://m.edsoo.ru/ff0adsdd
Yckopenue PR ’
CKopoCTh NPSIMOJIIMHEMHOTO
6 PaBHOYCKOPEHHOT'O IBUKCHMUS. 1
I'padux ckopoctu
JlaGopaTtopHnas pabota
"Onpenenenue yCKOpeHus Teia
bu6nuoreka [JOK
7 [P PAaBHOYCKOPEHHOM 1 1 1

JIBIKEHUU 110 HAKJIOHHOU
miockoctu"

https://m.edsoo.ru/ff0adbl18



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

CB00OOHOE TTaJIEHNE TE.

8 OmnbiTel ["annnest
PaBHOMEpHOE ABMXKEHUE TIO
9 okpyxHocTu. [lepuon u yacrora bubnuorexa [IOK
obparenus. JluneitHas u https://m.edsoo.ru/ff0ael176
yTJIOBasi CKOPOCTH
10 LenTpocTpemurensHoe
YCKOpEHHUE
1 IIepsblit 3ak0H HproToHA. bubnuoreka IIOK
Bekrop cuibl https://m.edsoo.ru/ff0ac612
12 Bropoii 3akon HeroToHa. bubnuorexa [[OK
PaBHozelicTByIOIIAs cuiia https://m.edsoo.ru/ff0ae72a
13 Tperuit 3akon HeroTona. bubmuoreka [IOK
Cynepno3uuus Cui https://m.edsoo.ru/ff0ae982
14 Pemienue 3a1au Ha mpuMEHEHUE bubnunoreka [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aebbc
bubmuoreka [JOK
15 Cua ynpyroct. 3ako I'yka https://m.edSO(])_.[m/faneca2
16 Pemenne 3amgau no reme «Cuna
YIOPYTOCTH
JlaGopaTopHas pabota
17 <<Onp12ne(1)112HHe I:KS(?TKOCTI/I bubnmorexa [IOK
https://m.edsoo.ru/ff0aee28
PYKUHBD)
bubmuorexa [{OK
18 Chura Tpenus htLps://m.edSO(])—.[ru/fanﬂ 38
19 Pemenue 3agau no reme «Cuna bubnuoreka [{OK
TPEHHUS https://m.edsoo.ru/ff0afa26
20 JlaGopaTopHnas pabota bubmuorexa [{OK



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

"Onpenenenne k03 huineHTa
TPEHHUSI CKOJIbKEHHS"

https://m.edsoo.ru/ff0af8be

Pemenue 3agay mo reme

bu6mmoreka [JOK
21 "3axonb! HetoTona. Cuna
" https://m.edsoo.ru/ff0afb8e
ynpyroctu. Cuia TpeHus
Cuia TSKeCTH U 3aKOH
” BCEMUPHOI'O TATOTEHUS. bubnuorexa [IOK
Yckopenue cBOOOIHOTO https://m.edsoo.ru/ff0af044
najeHus
VYpoxk-konpepenuus "JIBumxenue
7 TEJ BOKPYT TPaBUTAI[MIOHHOTO
neHTpa (CosnHevHas cuctema).
lamaktuku"
Pewenue 3amgau no reme "Cuna
24 TSDKECTU Y 3aKOH BCEMUPHOIO bubmmorexa [JOK
" P https://m.edsoo.ru/ff0af5{8
TATOTEHUS
IIepBas kocMu4ecKas CKOpOCTb. bubnuorexa [IOK
25
HesecomocTs 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecHe MaTepuaibHON
TOUKH. AOGCOTIOTHO TBEPAOE
26 Teno. PaBHoBecue TBEPAOTO bubmmorexa LOK
' . WPII https://m.edsoo.ru/ff0afe36
TeNa ¢ 3aKPEIIEHHON OChIO
BpalleHus
27 MowmenT cuibl. LlenTp TsxecTu
Pemenue 3agad mo reme
28 "MowmenT cuibl. [{enT bubmmorexa [IOK
| ’ p https://m.edsoo.ru/ff0b02b4
TSKECTH
29 [ToaroroBka K KOHTPOJIBHOU bubmuorexa [IOK



https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4

pabore mo Teme "MexaHnueckoe
nBIKeHHe. BzanmoneicTaue

n

TCJI

https://m.edsoo.ru/ff0b0408

KonTtponsHast pabora o Teme

30 "MexaHn4YecKoe ABUKEHUE bubmoreia HOK
N A ) ’ https://m.edsoo.ru/ff0b06ec
B3aunmoneicTBue Te
Nmnynec Tena. UMmyasc CUIbL.

31 3aK0oH COXpaHEHUsI UMITYJIbCa. bubnmoreka [JOK
Ynpyroe u Heynpyroe https://m.edsoo.ru/ff0b07fa
B3alUMOJICHCTBUE

1 Pemenne 3aga4 mmo teme "3akoH bu6mmoreka [JOK
COXpaHEHHUs UMITyJIbca" https://m.edsoo.ru/ff0b096¢
VYpok-koHpepeHuus

33 "PeakTuBHOE ABMKEHUE B
IPUPOJIE U TEXHUKE"

14 Mexanunyeckas pabota u bu6nuoreka [IOK
MOILHOCTb https://m.edsoo.ru/ff0b0ag4

35 PaboTa cHIIBI TSKECTH, CHJIBI bu6mmorexa [JOK
YIOPYTOCTHA U CUIIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlabopaTtopHnast pabota
«Omnpenenenre pabOTHI CHIIBI

36 TPEHUS TP paBHOMEPHOM
JBUKEHHUH TeJa IO
TOPU30HTAJILHOM MTOBEPXHOCTH

37 CBs13b 9HEPTHH U paOOTHI.

[TorennmansHas 3HEprust
13 Kunernueckas sueprusi. bubnuorexa [JOK

TeopeMa 0 KHHETUYECKOI

https://m.edsoo.ru/ff0b0c32



https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32

SHEPrUu

3aKOH COXpaHEHMsI SHEPTUU B

39
MEXaHUKE
JlaGopaTopHnas pabota
40 «H3 ECHI/IIZ 3aK§Ha COXpaHECHUS bubmorexa HOK
y P https://m.edsoo.ru/ff0bl12fe
SHEPTUN
A1 KomnebaTenpbHOE TBHKEHHUE U €T0 bu6mmoreka [JOK
XapaKTEPUCTUKU https://m.edsoo.ru/ff0b1858
3aTyxaromye KoaeoaHusl.
42 BriayxaeHHbie KoeOaHus bubmmorexa [IOK
e ' https://m edsoo.ru/f0b20f0
Pe3onanc
43 MaremaTUu4ecKui u
Py KUHHBIA MasTHUKA
Ypok-uccnenoBaHue
44 «3aBUCHUMOCTb IIEPUOJA bubnuoreka [IOK
KOJIeOaHUH OT )KECTKOCTH https://m.edsoo.ru/ff0b197a
MPYKUHBI U MacChI TPy3a»
45 [IpeBpanienue 3aepruu npu
MEXaHUYCCKUX KOJICOaHMSIX
JlaGopaTopHnas pabota
46 «OmnpeneneHue 4acToThl U bu6nuorexa [IOK
nepuoaa konebanui https://m.edsoo.ru/ff0blaec
IPYKUHHOTO MasiTHUKA)
JlaGopaTopHnas pabota
«IIpoBepka HE3aBUCUMOCTH
N bu6mmoreka [JOK
47 nepuoja kojaeOaHuii rpysa,

MOJIBELIEHHOT'O K HUTH, OT
Macchl rpy3a»

https://m.edsoo.ru/ff0b197a



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

48

Mexannueckrie BOJIHBI.

CBoiicTBa MEXaHNYECKUX BOJH.

HpO,I[OJ'IBHLIe H IIOIICPCYHLBIC
BOJIHBI

bu6mmorexa [JOK
https://m.edsoo.ru/ff0b21fe

49

VYpok-koHpepeHIus
"MexaHn4eCcKHe BOJIHEI B
TBEPAOM Teie. CelicMUYecKue
BOJIHBI"

50

3Byk. Pacnipoctpanenue u
OTpaKeHHE 3BYKa

51

Ypok-uccnenoBaHue
"Habmroenue 3aBUCUMOCTH
BBICOTHI 3ByKa OT 4aCTOTHI"

52

I'poMKOCTB 3ByKa U BBICOTA
TOHA. AKYCTHYECKHI PE30HAHC

53

VYpok-koHpepeHuus
"V1bTpa3ByK U HH(pa3ByK B
IPUPOJIE U TEXHUKE"

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

54

[ToaroroBka K KOHTPOJIBHOM
pabote 1o Teme "3aKOHbI
coxpaHeHus. MexaHnueckue
KoJIeOaHHs U BOJIHEI"

bu6moreka [IOK
https://m.edsoo.ru/ff0b250

55

KontponbHas paboTa mo Teme
"3aKOHBI COXpaHEHHUS.
Mexannueckue KoneOaHus u
BOJIHBI"

56

DJIEKTPOMArHuTHOE MOJIE.
DNeKTPOMarHUTHbIE BOJTHBI

bu6mmorexa [JOK
https://m.edsoo.ru/ff0b2abe



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

CBolicTBa 3JIEKTPOMArHUTHBIX

57
BOJIH
VYpoxk-konpepenuus "[kana
AJIEKTPOMArHUTHBIX BOJIH.

58 HcnonszoBanue bubmmorexa [IOK

https://m.edsoo.ru/ff0b2fe6
3IEKTPOMArHUTHBIX BOJIH JJIs
COTOBOM cBs3K"
VYpok-uccnenosanue "N3yuenue

59 CBOMCTB 3JICKTPOMArHUTHBIX bubnmoreka [JOK
BOJIH C IIOMOIIBI0 MOOWJILHOT'O https://m.edsoo.ru/ff0b2c6e
tenedona"

Pemenue 3agau Ha onpenesieHue

60 9aCTOTHI U JUIMHBI
JEKTPOMArHUTHOM BOJTHBI
DJIeKTpOMarHuTHas Ipupoaa

61 cBeTa pCKO OCTb CBGTI; ’ Bubmmorexa LIOK

| P . ' https://m.edsoo.ru/ff0b31d0
BosHOBEIE CBOIICTBA CBETA
Hcrounuku cBera.

6 [IpsmonuneitHOe bubnuoreka [IOK
pacrpoCTpaHEHHE CBETA. https://m.edsoo.ru/ff0b3658
3armenus ConHua u JIyHsl
3aKOH OTpa)KEHUs CBETA.

63 3epkaina. Pemienne 3a1a4u Ha bubnmnoreka [JOK
IIPUMEHEHUE 3aKOHA OTPaKEHUS https://m.edsoo.ru/ff0b38c4
cBeTa

64 [Ipenomnenne cBera. 3akoH bu6nuoreka IIOK
MPEJIOMIIEHUs CBETA https://m.edsoo.ru/ff0b3aea

65 [TonHOE BHYTpEHHEE OTpAKEHUE bubmuoreka [JOK



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

csera. Mcnosp30BaHue MmMOJIHOTO
BHYTPEHHETO OTPa)KEHUS B
ONITUYECKUX CBETOBOIAX

https://m.edsoo.ru/ff0b3cSc

JlaGopaTtopHnast pabota
"HccnemoBanue 3aBUCUMOCTH

66 yIJia OpeJIOMJICHHS] CBETOBOT'O
Jdy4a OT yIJia MajeHus Ha
rpanuile "Bo3ayx-crekio""
VYpok-koHpepeHIHs
"Hcnonp30BaHKe MOIHOTO
67 BHYTPEHHETO OTPaKEHUS:
CBETOBO/IbI, OIITUKOBOJIOKOHHAS
CBsI3p"
68 JInnazel. OnTrdeckas cuna bu6mmorexa [JOK
JINH3BI https://m.edsoo.ru/ff0b3{2¢c
69 [TocTpoenue n3odpaxkeHuil B bubnuorexa LIOK
JINH3AX https://m.edsoo.ru/ff0b444a
JlaGoparopHas paboTa
70 "Onpexnenenue GOKYCHOTO bubnuoreka [IOK
pacCTOSIHUS U ONITUYECKOM CHJIIbI https://m.edsoo.ru/ff0b4206
cobuparomei TuH3b"
Ypok-koH(pepeHI s
" P dep bubnuoreka [JOK
71 Onrtuyeckue JIMH30BbIC
" https://m.edsoo.ru/ff0c0a7e
npuOOpPHI
7 I'ma3 kak onTuyeckas cucrema. bubmuorexa [JOK
3penue https://m.edsoo.ru/ff0b4684
7 Ypoxk-koupepennus "JledekTs

3penus. Kak coxpanutsb 3peHue"



https://m.edsoo.ru/ff0b3c5c
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

Paznosxenue 6enoro ceeta B
criektp. OnbiTel HetoTOHA.

bu6mmorexa [JOK

74
Co’)keHHe CIEKTPaTbHBIX https://m.edsoo.ru/ff0c0f4c
uBeToB. Jlucnepcus ceera
JlabGopaTtopHnast pa6ota "OMBITHI
0 pa3JI0kKEHHUIO OeJIoro CBeTa B
75 CIIEKTpP M BOCIIPUATHIO 1IBETA bubmmorexa HOK
P P . https://m.edsoo.ru/ff0cOe2a
MPEIMETOB MPHU X HAOIIOICHUU
yepes 1IBETOBbIEe (QMIILTPHI"
VYpok-npaktukym "BoiaHoBbIE
76 CBOICTBA CBETA: JUCIEPCHS,
uHTephepeHIusa u audpaxuus”
77 Omnbiter Pesepdopna u bubnmoreka [JOK
TUTAHETAapHAS MOJIENIb aTOMa https://m.edsoo.ru/ff0c12a8
73 [Tocrynater bopa. Moaens
aroma bopa
Hcnyckanue u nornouieHue
79 cBera aroMoM. KBaHThI bubmorexa HOK
N ' ' https://m.edsoo.ru/ff0c144c
JIunenyaTeie CIIEKTPBI
20 Ypok-npaktukym "Habmonenue bubnuotexa [JOK
CIIEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PaanoakTMBHOCTB U €€ BUJIBI bromorexa OK
s A https://m.edsoo.ru/ff0c1672
2 CrpoeHue aToOMHOTO sipa. bubmuotexa [JOK
Hyxnonnas monens https://m.edsoo.ru/ff0c18ac
23 PanuoaxkTuBHBIE IPEBpALICHHUS. bubmuorexa [IOK
H3oTomnsl https://m.edsoo.ru/ff0clal4
84 Pemenue 3aga4 o teme: bubmuoreka [JOK



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

"PannoakTHUBHBIE https://m.edsoo.ru/ff0c1b4a
peBpalieHus "
85 [Tepuona nmonypacnana
Ypok-koHbepeHIHs
86 "PaguoaKkTUBHbBIE U3ITYUYECHMS B bubmorexa HOK
NpUPOJE, MEAUIIMHE, TEXHUKE" hitps://m.edsoo.u/ff0c2126
SnepHble peakiu. 3aKOHbI
87 COXpaHEHHUs 3apsAI0BOTO U bubmorexa TIOK
MACCOBONO THCEN https://m.edsoo.ru/ff0c1¢c58
28 OHeprus CBSA3U aTOMHBIX SIED. bubmmorexa [JOK
CBs3b MaCChI U SHEPTUH https://m.edsoo.ru/ff0c1d7a
29 Pewenne 3anau o reme
" nepuble peakuun”
Peakuuu cuHres3a u neneHus
90 snep. cTouHuky sHEprun bubmmorera [JOK
ConHua u 3B€311 hitps://m.edsoo.ru/ff0cle88
VYpoxk-koHpepenuus "Anepras
91 JHepreTuka. Jlelcreus
PaIMOAKTUBHBIX U3TyUYECHUN Ha
JKUBbIE OpraHU3MbI"
[ToaroroBka Kk KOHTPOJIBHOU
paboTte mo Teme
92 "DeKTpOMarHuTHOE MOJIeE. EtH6SJ'I/I;I;T:§;(])‘I$/I§f00223e
DJEeKTPOMarHUTHBIE BOJHBI. P '
KBanToBsic sBICHHS"
KonTponbHas pabota mo Teme
93 "DJIeKTPOMarHuTHOE TOJIE.

3HCKTpOMaFHI/ITHBIe BOJIHBI.



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

KsanTossie sBieHus"

[ToBTOpenue, o6o0IICHNE.

bu6mmoreka [JOK

94 JlabopatopHbie pabOTHI 11O
kypey "Bsamvoneiictsue Tex” https://m.edsoo.ru/ff0c245a
[ToBTOpenue, oboOIICHNE.

95 Pewenne pacyeTHbIX U bubnuoreka LIOK
Ka4y€CTBEHHBIX 33]1a4 110 TEME https://m.edsoo.ru/ff0c2572
"TemnoBsie mporecch”

[ToBTOpenue, o6oOIIeHNE.

96 Pewienue pacyeTHbIX U bu6nuoreka LIOK
Ka4y€CTBEHHBIX 33]1a4 110 TEME https://m.edsoo.ru/ff0c2a22
"KII/] TermoBbIx aBuratencii'”

[ToBTOpenue, oboOIICHNE.

97 Pewenne pacyeTHbIX U bub6nuoreka LIOK
Ka4€CTBEHHBIX 33]1a4 110 TEME https://m.edsoo.ru/ff0c2b30
"KII/] anexkrpoyctaHoBOK"

[ToBTOpenue, o6oOLIeHNE. Bu6 LIOK

98 JlaGopaTopHbie pabOTHI 1O " J'IHOTeKa
kypey "CBeToBbie ABIeHM" https://m.edsoo.ru/ff0c2¢52
[ToBTOpEeHME, 0600IIEHNE.

99 Pabota c Tekctamu 1o Teme bubmuotexa [JOK
"3aKOHBI COXpAHEHUS B https://m.edsoo.ru/ff0c2d6a
MeXaHHKe"

[ToBTOpEeHME, 0600IIEHNE. Eub OK
OTeKa

100 Pabota c Tekctamu 1o Teme nommorexa L
"Kore6 " https://m.edsoo.ru/ff0c2e82

0JiIeOaHUs U BOJTHBI

101 [ToBTOpeHue, 0600IIEHNE. bu6mmorexa [JOK

PaboTta ¢ TekcTaMu 110 TeEME

https://m.edsoo.ru/ff0c3044



https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044

"CeToBBbIE ABICHUS"

[ToBTOpenue, o6o0IICHNE.
102 Pabora ¢ TekcTamu 1o Teme
"KBaHTOBas U sinepHas pu3uka'

OBIIEE KOJIMYECTBO YACOB I10

[NPOTPAMME

102

27







YYEBHO-METO/JNYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» dusuka, 7 knacc/ Ilepeimkuna A.B., O6IIeCcTBO ¢ OTpaHHYCHHOM
OTBETCTBEHHOCTHIO «M31aTENBCTBO «IK3aMEH

» ®usuka, 8 knacc/ Ileppimkun A.B., O61iecTBO ¢ OrpaHUYEeHHOM
OTBETCTBEHHOCTHIO «}31aTeNbCTBO «DK3aMEH

» dusuka, 9 knacc/ [epeimkun A.B., O611eCTBO ¢ OTpaHUYCHHOM
OTBETCTBEHHOCThIO «M31aTenbCTBO «DK3aMEH»

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

®dusuka : 7-i Kjacc : 6a30BbI yPOBEHb: METOUUECKOE TOCOOHE K YUEOHUKY
N. M. Ilepeiikuna, A. Y. IBanoBa / O. A. Uepnukona, C. H. ['manenkosa, B.
B. KyapsiBues. — 3-e u3j., nepepad. — Mocksa : [IpocBemenue, 2023.
®dusuka : 8- kiacc : 6a30BbI YPOBEHb: METOIUYECKOE OCOOUE K YUEOHUKY
N. M. Ileprimikuna, A. Y. IBanoBa / O. A. Uepnukona, C. H. ['maxenkosa, B.
B. KynapsBues. — 3-e u3., nepepad. — Mocksa : [IpocBemenue, 2023.
®dusuka : 9-if kacc : 6a30BbI yPOBEHB: METOUYECKOE TOCOOHE K YUEOHUKY
N. M. Ilepeiikuna, A. W. IBanosa / O. A. Uepnukona, C. H. ['manenkosa, B.
B. KyapsiBues. — 3-e u3j., nepepad. — Mocksa : [IpocBemenue, 2023.

U ®POBBIE OBPA30OBATEJIBHBIE PECYPCBHI U PECYPChHI CETU
HUHTEPHET
https://lib.myschool.edu.ru/market?filters=%22subjectlds%22%3 A%5B%2298

%22%5D
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