MMHUCTEPCTBO MPOCBEILEHUS POCCUNCKOI ®EJAEPALIUU

MBOY «CII Ne3»
PACCMOTPEHO COT'JTACOBAHO YTBEPXIEHO
[ VkaxkuTe MOJKHOCTS | [ VKkaxkuTe MOJKHOCTS | [ VKkaxkuTe MOJKHOCTS |
[yxaxxure ®PUO] [ykaxxure ®PUO] [ykaxute ®DUO]
[Homep npukaza] ot [Homep npukasa] ot [Homep npukasa] ot
«[amcno)» [mecsan] [rom]r.  «[umcmo]» [mecsam] [rom]r.  «[umcmo]» [mecsi] [rox]r.

Moagnucan: Mawkosa AHHa PycnaHoBHa
DN: C=RU, S=Pecny6nuka Agbires (Agbires),
L=Maiikon, T=Aupektop, O="MYHULINNAJIbHOE
PABOII BIOIXXETHOE OBLLEOBPA3OBATEJIbHOE
YYPEXOEHWE "'CPEOHAA LUKONA N2 3
MMEHW ANEKCEA MOCUDPOBUNYA
a MAKAPEHKO"", CHWUNC=12943573477,

(ID 18 VHH=010511622801, E=mikgps@mail.ri, G=AHa
PycnaHosHa, SN=[Nawkosa, CN=lNawkoBa AHHa
PycnaHoBHa

P CJ-I a H O B H aOCHosaHme: S NOATBEPXAAI0 3TOT AOKYMEHT CBOEI
YAOCTOBEPSIOLLEN NOANUCHI0

ecTononoxeHne: MecTto noanncaHng

yuebnoro npeamera «Dusuka. bazopblii ypOBEhs

U1 oOyyaromuxcs 7-9 KiaccoB

r. Maiikom 2023



HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢u3uke Ha YpPOBHE OCHOBHOrO o0OIIEro o0pa3zoBaHUs
COCTaBJICHA Ha OCHOBE IMOJIO)KEHHM M TpeOOBaHUW K pe3yibTaTaM OCBOCHHS Ha
0a30BOM YpOBHE OCHOBHOI 00pa30oBaTENbHON MPOrpamMMbl, MPEICTABICHHBIX B
OI'OC 00O, a Takxe ¢ yud€ToM (enepaabHOi padoydeil mporpaMMbl BOCTUTAHUS U
Konuenuuu npenopaBanust yue6Horo npenmera «Ousnkay.

CognepxaHue mporpaMMmbl MO (U3MKE HaIpaBiIeHO Ha (QopMupoBaHHE
€CTECTBEHHOHAYYHONM T'PaMOTHOCTH OOYYalOlUMXCS M OPraHu3aluio H3y4YeHUs
Gbu3NKN Ha NEATeTbHOCTHOW OCHOBE. B mporpamme mo (u3MKE yYHUTHIBAIOTCS
BO3MOXHOCTH Y4yeOHOro mpemmera B peanuzanuu tpedoBanuit ®I'OC OO0 k
IUTAHUPYEMBIM JTUYHOCTHBIM U METANpPEIMETHBIM pe3yJibTaTaM OOy4eHHUs, a TaKKe
MEXIPEIMETHBIE CBSI3M €CTECTBCHHOHAYYHBIX YYCOHBIX NPEIMETOB HA YpPOBHE
OCHOBHOT'O 00IIEro 00pa3oBaHuUsl.

[Iporpamma mo gu3uke ycTaHaBIMBAET pacupeneieHue yaeOHOro MaTepuana
1o rojaM o0yueHus (10 Kjaccam), MpejyiaraeT MPUMEPHYIO MOCIEA0BATEIbHOCTh
U3yYCHUs TEM, OCHOBAaHHYIO Ha JIOTMKE Pa3BHTHUS MPEIMETHOTO COJCPKAHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEN 00yJarOIIUXCHl.

[Iporpamma mo ¢usuke paszpaboTaHa C LETbI0 OKa3aHUA METOAUYECKOM
MIOMOIIY YYUTEIIO B CO3/IaHNU paboveil mporpaMMbl IO Y4eOHOMY TIPEIMETY .

®duznka ABISETCS CUCTEMOOOPA3YIOIIUM JIJIsi €CTECTBEHHOHAYYHBIX YUEOHBIX
IPEIMETOB, MOCKOJIbKY (PU3MYECKHE 3aKOHBI JieKaT B OCHOBE IIPOLIECCOB U
SIBJICHUW, W3y4YaeMbIX XHUMHEH, Ouosiorueid, actpoHoMued u (HU3NYECKOU
reorpaduei, BHOCHUT BKJaJ B E€CTECTBCHHOHAyYHYIO KAapTUHY MHpA,
IpeNoCTaBiIsieT HamboJee SCHble O00pa3lbl MPUMEHEHHUS HAy4YHOTO METoja
MO3HAHUSA, TO €CTh CIIOC00A MOTYUYEHHUsI JOCTOBEPHBIX 3HAHUI O MHUpE.

OnHa w3 THaBHBIX 33724 (PU3MUECKOTO OOpa3oBaHUsA B CTPYKType OOIIero
00pa3oBaHUsI COCTOMT B (POPMHUPOBAHUU E€CTECTBEHHOHAYYHOW T'PAMOTHOCTH U
UHTepeca K HayKe y 00y4arouuxcs.

N3yuenne ¢usuku Ha 0a30BOM ypOBHE TIpenrnojiaraeT OBJIAJeHUE
CJIENYIOIMMUA KOMIIETEHTHOCTSIMHU, XapaKTEePU3YIOLIMMU €CTECTBEHHOHAYUYHYIO
IPaMOTHOCTb:

e HAy4YHO OOBSCHSTH SBJICHUS;

e OIICHUBATH U MOHUMATH OCOOEHHOCTH HAYYHOTO MCCIICIOBAHNUS;

e UHTEPIPETHPOBATH  JIAaHHBIE U  MCIOJb30BaTh  HAyYHbIC
JI0KA3aTeNbCTBA JJIsl IOJYYEeHUS BBIBOJIOB.

[enmu wu3yueHuss (PuU3MKU Ha YpPOBHE OCHOBHOTO OOIIEro 00pa3oBaHMs
onpeneneHsl B Konmenmuu mnpenomaBaHusi ydeOHoro mpeamera «Dusukay B
oOpasoBarenbHbIX opranuzanusx Poccuiickoit  ®Deaepanuu, pean3yrOIIMX
OCHOBHBIE  00I1Ie00pa3oBaTeIbHbIE MPOrPAMMBI, YTBEPKAEHHOW pelICHUEM



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

npUOOpPETeHUE WHTEpeca W CTPEMIICHHS OOYyYalomuxcsi K HaydHOMY
WU3YUYCHHUIO TMPUPOMABI, PAa3BUTHE WX HHTEINICKTYAJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEN;

pa3BUTHE MPEACTABICHUN 0 HAYYHOM METOJC MO3HAHUS U (OPMHUPOBAHUE
WCCIICIOBATEILCKOTO OTHOIICHUS K OKPYKAIOITUM SIBIICHUSIM;
dbopMHpOBaHWE HAYYHOTO MHUPOBO33PEHUS KaK pe3yJbTrara H3yYCHUS
OCHOB CTPOCHHSI MaTepUH M (PyHIAMEHTAIbHBIX 3aKOHOB (DU3UKH;
dbopMupoBaHUE TMPEICTABICHUNH O POJIU (DU3UKK ISl pa3BUTHUS JPYTHUX
CCTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHI;

pa3BUTHE  MPEICTAaBIEHUH O  BO3MOXKHBIX  cepax  Oyaymien
po¢eCCHOHATILHON JIeSITEIFHOCTH, CBSI3aHHOU C (DM3UKOM, TOJTOTOBKA K
JajgbHEHUIIIeMy OOyUYEeHHIO B 3TOM HaNpaBJICHUU.

JlocTmkeHne 3TUX IieNield MporpaMMbl MO (U3WKE HAa YPOBHE OCHOBHOTO
o0111ero oOpa3oBaHus 00ECIIEUNBACTCS PEIICHUEM CIICYIONIUX 3a4a4:

npuoOpeTeHNEe 3HAHWM O JUCKPETHOM CTPOCHHUM  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MATHUTHBIX M KBAHTOBBIX
SIBIICHUSIX;

NpUOOPETEHUE YMEHUHN OMHUCHIBATH U OOBACHATH (DU3WUYECKHUE SIBICHUS C
WCIIOJIb30BAHUEM TTOJTYICHHBIX 3HAHHA;

OCBOCHHE METOJOB pEIICHHWs] MPOCTEUININX pacdETHBIX 3adad  C
UCIIOJIb30BAaHUEM busruecKux MOJIeTIeH, TBOPYECKUX u
MPAKTUKOOPUEHTHUPOBAHHBIX 33/1a4;

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

OCBOCHHE NMPUEMOB PaboOThl ¢ MH(popMalmen (HU3NIECKOTO COJIECPIKAHMS,
BKJIIOYAsi HHPOPMALIMIO O COBPEMEHHBIX JOCTHKEHUAX (DU3UKHU, aHAIHU3 U
KPUTHYIECKOE OIICHUBaHUE MHPOPMAIIHH;

3HaKOMCTBO €O c(hepamu poecCHOHATBEHOMN NEeATeTLHOCTH, CBI3aHHBIMU
¢ (Gu3MKON, W COBPEMEHHBIMH TEXHOJIOTHUSIMHA, OCHOBaHHBIMH Ha
JOCTIKEHUAX (HU3NUECKON HAYKH.

Ha uzyudenue ¢usuku (6a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOI'O OOUIETO

oOpazoBaHust oTBOAUTCS 238 "acoB: B 7 kilacce — 68 yacoB (2 yaca B He/ieN0), B 8
Kiacce — 68 yacoB (2 daca B Heneno), B 9 knacce — 102 gaca (3 vaca B Hezeln0).

[Ipeanaraemplii B mporpamMme 1o (U3MKe MepeyeHb JTa0OpaTOPHBIX PaboT U
OTIBITOB HOCUT PEKOMEHIATEIbHBIN XapaKTep, yUUTENb JIeJacT BRIOOp MPOBEACHUS



7ab0paTOpHBIX PabOT M OMBITOB C YYETOM HWHIUBUIYAIbHBIX OCOOCHHOCTEH
00ydaromuxcsi, CIMCKa SKCIIEPUMEHTABHBIX 3aJlaHul, MpejiaraeMblX B paMKax
OCHOBHOTO TOCYJapCTBEHHOTO dK3aMeHa 1Mo (U3HKE.



COJEPXAHME OBYUYEHUA

7 KJIACC

Paznen 1. @u3uka v €€ poJib B IO3HAHUHU OKPYKAKIIEr0 MUPA.

®usuka — Hayka o npupoxe. fABneHus npuponbl. DU3NYECKUE SIBICHUSA:
MEXaHUYECKHUE, TEIJIOBBIC, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®usnueckue BenuuuHbl. M3mepenue ¢uznueckux BenuuuH. Pdusnueckue
npubopsl. [TorpemHocts u3mepenunit. MexxayHapoaHasi CUCTEMa €AMHMUII.

Kak ¢usuka u Jpyrue ecTEeCTBEHHbIE HAyKd M3y4YalOT IPHUPOAY.
EcrecTBeHHOHaY4YHBIH METOJ TMO3HAHUA: HAOJIOJIEHUE, TMOCTAHOBKA HAYyYHOI'O
BONpPOCA, BbIIBUYKEHUE TUIIOTE3, SKCIIEPUMEHT I10 NMPOBEPKE TMIIOTE3, 0OBICHEHNE
HabmrogaemMoro saBieHus. Onucanue (U3NYECKUX SIBICHUN C IOMOIIBIO MOJEIIEH.

Jemoncmpayuu.
1. MexaHn4YecKHe, TEIUIOBBIE, JJIEKTPUYECKUE, MArHUTHBIE, CBETOBBIE
SIBIICHMS.

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

Jlabopamopnuie pabomul u onvimol.

1. OmnpeneneHue EeHbl eIEeHUS MIKaIbl U3MEPUTEIBHOr0 Npubdopa.

N3mepenue paccTossHUM.

N3mepenue 00bEMa KUIKOCTH U TBEPAOTO Tea.

Onpenenenre pa3MepoB MajbiX Tell.

N3Mmepenue temmepaTypbl MpU MOMOIIU >KUJKOCTHOTO TEpPMOMETpa U

JaTYUKa TeMIEpPaTyphl.

6. IIpoBengeHue uccienoBaHus MO MPOBEPKE TMIOTE3bI: NAIbHOCTh MOJETA
HIapyKa, MyImeHHOr0 TOPU30HTAIBHO, TeM OoJblle, YeM OOoJbIlle BhICOTA
mycKa.

Pa3nen 2. [lepBoHayasibHble CBeeHUSI 0 CTPOEHNH BellleCTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJIEKYJb, WX pa3Mmepbl. OINbITHI,

JIOKa3bIBAOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

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

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHUE T'a30B, JKUAKOCTEH M TBEPABIX
(KpUCTAIITMYECKUX) Tesl. B3auMOCBs3b MeXAy CBOWCTBAMH BEHIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M MX aTOMHOMOJEKYJSIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Jemoncmpauuu.

1. HaGmronenne OpOyHOBCKOTO JIBUKECHHUS.

o & e



2. Ha6monenue nuddysuu.
3. HaGnionenue  siBieHUN,  OOBACHSIONIMXCS ~ MPUTSHKEHUEM — WJIU
OTTAJIKUBAaHUEM YaCTHII BEIIECTRA.

Jlabopamophuie pabomul u onvimol.

1. OueHka JuaMeTrpa aroMa METOAOM psAnoB (C  HMCHOJIb30BAHUEM

dboTorpadmit).

2. OnbIThI MO HAOJIOICHHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.

3. OnbIThI MO OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO MPUTSKEHHUS.

Pa3nen 3. /IBu:keHre U B3aUMOJAEHCTBHE TeJl.

Mexannueckoe JBH>KEHUE. PaBHOMEpHOE M HEPaBHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsisi CKOpOCTh IIPU HEPABHOMEPHOM IBHKEHUHU. Pacuér myTu u
BPEMEHHU JIBUKEHUS.

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

Cuia kak xapakTepucTuka B3aumozeincTBus Tei. Cuiia ynpyroctd M 3aKoH
I'yka. M3mepeHue cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBJICHUE TITOTCHHS U CHUJIa
TsokecTd. Culla TSHKECTH Ha Jpyrux mianerax. Bec tena. HeecomocTs. CrioxeHue
CWJI, HAPABJIEHHBIX O OJHOW mpsiMoM. PaBHonelcTBytomas cui. Cuiia TpeHUsl.
TpeHue CKoJIbKEHUS U TpeHUe MOKosA. TpeHre B MpUPOJIe U TEXHUKE.

Jemoncmpayuu.

HaOnronenne MexaHU4eCKOro ABMKEHHUS Tea.

N3MepeHne ckopoCTH MPSIMOJIMHETHOTO JBUKECHHUS.

Halntonenue siBneHus MHEPIUU.

Habnronenue usMeHeHust CKOpOCTH MPU B3aUMOICHUCTBUU TEJL.

CpaBHeHUE Macc 10 B3aUMOJECHCTBUIO TEI.

CroxeHue cull, HalpaBJICHHBIX 110 OJHOU MPSAMOW.

JIa6opamoprze padomut u onvimol.

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

2. OmnpeneneHue CpeaHEl CKOPOCTH CKOJBbXEHUS OpycKa WM IIapuKa 0
HaKJIOHHOM IIOCKOCTH.

3. OnpexneneHue MIOTHOCTH TBEPAOTO TeENA.

4. OnbITHI, JEMOHCTPUPYIOIIHUE 3aBUCUMOCTh pacTshKeHHUs (aegopmanuun)
NPY>KUHBI OT MIPUIIOKEHHOM CHUIIBI.

5. OnbIThl, AEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHJIbI TPEHUSI CKOIBXKEHUS OT
BEca Tella U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEM.

Paznen 4. JlaBjienne TBEPABIX TeJ, dKHUAKOCTEN U ra3oB..
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JlaBnenne. CriocoObl YMEHBIIIEHUS U yBEIWYEHUS JaBiieHus. /laBieHue rasa.
3aBUCUMOCTh JIaBJICHHS raza OT 00bE&ma, TemmepaTyphl. [lepemaua naBneHus
TBEPABIMU TEJNAMU, XUAKOCTIMH M razamu. 3akoH [lackans. IIneBmaruueckue

MAaIuHbBL. 3aBUCUMOCTh JAaBJCHUS JKUIKOCTA OT TIyOwWHbI. [ umapocraTudeckuid
napanokc. Coobmmaronuecs: cocyapl. [ napaBanyeckue MexaHU3MBbl.

AtMocdepa 3emun u atMocdepHoe naBieHue. [IpuuuHbBI CyliecTBOBaHUS
Bo3aymiHON oOonouku 3emuu. OmnbiT Toppuuemnmu. M3mepenue atrmocdepHOro
JaBJieHHs. 3aBUCUMOCTh aTMOC(HEpPHOT0 AaBJIEHHUS OT BBICOTHI HaJl YPOBHEM MOPS.
[Tpubops! 17151 M3MepeHus aTMOC(HEPHOTO TaBJICHHUS.

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

Jemoncmpayuu.

o0k wN
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3aBUCUMOCTB JABJIEHUA ra3a OT TEMIEPATYPHI.

Ilepenaya naBineHUst ) KUAKOCTBIO U Ta30M.

Coobmaromuecs cocybl.

['mppasnuueckui npecc.

[IposiBneHue necTBusl aTMOCPEPHOTrO JTABICHUS.

3aBHCHMOCTh BBITAJIKHUBAIONICH CHJIBI OT 00BEMa MOTPYKEHHOW YaCTH
T€Ja Y IJIOTHOCTH JKUIKOCTH.

PaBeHCTBO BBITANIKUBAIOLIEH CUIIBI BECY BBITECCHEHHOM KUIKOCTH.
VYcnoBre muaBaHus TEJ: IUIABAaHWE WIM NOTPYKEHUE TEJN B 3aBUCUMOCTHU
OT COOTHOUIEHUS IUIOTHOCTEN TEJA U KUIKOCTH.

Jlabopamopnwie padoomot u onvimol.

1.

HccnenoBanue 3aBUCUMOCTH Beca Tejia B BOJE OT 00bEMa OTPYyKEHHOH B
XKUJKOCTh YaCTH TEJA.

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

[IpoBepka HE3ABUCUMOCTH BBITAJIKUBAIOILIEH 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€Ja U OT INIOTHOCTH KUIKOCTH.

KoncrpyupoBanue apeomerpa WIM KOHCTPYMPOBAaHHE JIOAKA U
onpeesIeHUe €€ TPy30M0AbEMHOCTH.

Pa3zpnes S. PaGoTra 1 MOIIHOCTB. JHepPrus.

Mexanuueckas padora. MOIIHOCTb.

[IpocTeie MexaHM3MBI: pblYar, OJIOK, HAKJIOHHAas IUIOCKOCTh. IlpaBuio
paBHOBecHsl pbluara. [IpumeHeHHe TmpaBuiIa paBHOBECHS pbluara K OJIOKY.



«3o0n0otoe mpaBuno» MexaHuku. KIIJI mnpocteix MexanusmoB. IIpoctsie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass dHeprus. KuHernueckas W TNOTEHOHAIBHAS DHEPTHS.
[IpeBpalieHure 0JTHOrO BUIa MEXAHUYECKOW SHEPTUU B IPYyroil. 3aKOH COXpaHEHUs
DHEPIUMU B MEXAHHUKE.

Jemoncmpayuu.

1. IIpuMepbl IPOCTBIX MEXAHU3MOB.

Jlabopamopnuie pabomul u onvimol.

1. Onpenenenue paOOThl CUJIbI TPEHUS MPU PAaBHOMEPHOM JBMKEHUU TeEIa

110 TOPU30HTAIILHON IIOBEPXHOCTH.
2. HccnegoBaHue yca0BUN PaBHOBECHS phlUara.
3. Uzmepenue K11/l HaKIIOHHOM IIIIOCKOCTH.

4. V3ydeHHe 3aKOHA COXPAHEHHSI MEXaHUYECKOW JHEPTUN.
8 KUIACC

Pa3gea 6. TenioBbIe ABJICHUS.

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

Mopenu TBEPAOTO, >KHUAKOTO M Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucrannnueckue u amopgnsie Tena. OObsCHEHHE CBOMCTB ra3oB, KUAKOCTEN U
TBEPABIX TEJI HA OCHOBE IIOJIOKEHUU MOJIEKYJISIPHO-KUHETUUECKOU TEOPHUU.
CmauuBaHNe U KallWUISIPHBIE SIBJICHUS. TEIUI0BOE paCIIUPEHNE U CKATHE.

Temneparypa. CBs3p TemmepaTypbl €O CKOPOCTBIO TEIJIOBOTO JIBH)KEHHS
yactull. BHyTpeHHsis sHeprus. CrnocoObl H3MEHEHHS BHYTPEHHEH >SHEPTuu:
Teronepeaaya U COBEpLICHUE paboThI. Bunsl TeIUIonepeayu:
TEIJIONPOBOIHOCTh, KOHBEKIUS, U3IyUYCHHE.

KonuyectBo TemnoTel. YenabHas TEMJIOEMKOCTh BEIIECTBA. Te€MI000MEH U
TEIUIOBOE paBHOBECHE. YpaBHEHHE TerwioBoro Oamanca. [lnmaBiaenue wu
OTBEPACBAHME KPUCTA/UIMYECKUX BELIECTB. YJelbHas TEIUIOTa IUIABJICHUS.
[TapooGpazoBanue u konaeHcauus. VMcnapenuwe. Kunenue. YnenbHas Teruiora
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEpaTypbl KHWIIEHHS OT aTMOoc(hepHOro
JABJICHMUS.

BrnaxxnocTe BO3ayXAa.

OHeprus ToIMBa. Y JesbHAs TEIUIOTA CTOPaHUs.

[Ipunuunel pabotel TemnoBbix aurareneir KIIJ[ TemsoBoro asurarens.
TennoBple ABUTATENM U 3aIATA OKPYKAOIIEN CPEIbI.

3aKOH COXpAaHEHMS U MPEBPALEHUS SHEPTUU B TEIJIOBBIX IPOLIECCAX.

Hemoncmpauuu.

1. HaOmroneHune 6pOyHOBCKOTO JBUKEHMSL.



Habmonenune nuddysun.

HaGntonenue siBneHuit cMaunMBaHus U KAWL PHBIX SIBICHUH.
Habntonenue TenioBoro paciuimpeHus Ted.

N3MeHenune naBieHUs ra3a NMpu U3MEHEHUU 00bEMA U HArpEBaHUU WIIU
OXJIAXKJICHUH.

[IpaBuia n3MepeHus: TEMIIEPATYPBI.

Bunsl Tenonepenayn.

OxutaxkieHue npyu COBEpUIEHUU paOOThI.

9. HarpeBaHue npu coBepiIeHUH paOOThl BHEITHUMH CHUIIAMHU.

10. CpaBHEHHE TETUIOEMKOCTEN PA3IMYHBIX BEIIECTB.

11. HaGmroieHrie KuneHusl.

12. HabOnroieHre mocTosTHCTBA TeMIIepaTyphl IIPH TIJIaBICHUH.

13. Mozenu TenjaoBbIX ABUTATENCH.

Jlabopamopnuie pabomul u onvimol.

1. OnBITH IO OOHAPYKEHUIO IEUCTBUS CUIT MOJICKYJIIPHOTO TPUTSKEHHUS.

2. OnpIThI IO BBIPAIIMBAHUIO KPUCTAIIOB MIOBAPEHHOM COJIM WJIM caxapa.

3. OnbITel IO HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, KUJIKOCTEH U

TBEPABIX TEIL.

4. OmnpenencHue AaBICHHS BO3AyXa B OAJUTOHE MITIPHUIIA.

5. OnbIThl, AEMOHCTPUPYIOIIME 3aBUCUMOCTH [aBJICHUS BO3[IyXa OT €ro

00bEMa M HArpeBaHUS WIN OXJIAKICHHUS.

6. IIpoBepka runore3bl TMHEHHON 3aBUCUMOCTH JIJIUHBI CTOJIOMKA HKUJKOCTH

B TEPMOMETPUUYECKON TPYOKE OT TEMIEPATYPHI.
7. HaGnionenue wu3MeHEHWs BHYTPEHHEW OSHEPrUM Tejla B pe3yibTaTe
TerIonepeaur U padoThl BHEITHUX CHJL.

8. HccnenoBanue sBjieHUS TeEIJI00OMEHAa NPU CMENIMBAHUU XOJOJAHOM H

ropsiueu BOJBI.

9. OmpezneneHue KOJMYECTBA  TEIUIOTHI, IMOJIYYEHHOTO BOJIOM  MpH

TEMJI000MEHE C HArPEThIM METAITTUYECKUM ITUITUHAPOM.

10. OnpenieneHne yaeabHOM TEIIIOEMKOCTH BELIECTBA.

11. UccnenoBanue nporecca ucrapeHus.

12. OnpeqieIeHre OTHOCUTEIBLHON BIIaXKHOCTU BO3yXa.

13. OnpenieneHue yaeabHON TEMI0ThI IJIABJICHHUS JIbJA.

Paznen 7. DaekTpuyecKkue 1 MATHUTHBIE SIBJICHUS.

Dnektpuzanus Ten. JBa poja »sneKTpUYecKuX 3apsanoB. BzaumogeinicTBue
3apsbkeHHbIX  Ten. 3akoH KynoHa (3aBUCMMOCTh  CHJIBI  B3aUMOJICUCTBUS
3apsHKEHHBIX TEJT OT BETUYUHBI 3aPsAJI0OB U PACCTOSHUS MEXY TEJIaMHM).

Onektpuueckoe mnoje. Hanpssk€HHOCTh aiekTpudeckoro mnoist. IlpuHuum
CYNEpIIO3UIINH PJIEKTPUUECKUX MOJIeH (Ha KAYeCTBEHHOM YPOBHE).
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Hocurenu snekTpuyeckux 3apsiioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Ctpoenue aroma. IIpOBOAHMKM W  JMDJIEKTPUKUA. 3aKOH  COXpPAHEHUA
3JIEKTPUYECKOTO 3apsa.

DJEKTPUYECKUM TOK. YCIOBHUS CYIIECTBOBAHMS JJIEKTPUUYECKOrO TOKA.
HMCTOYHUKM TMOCTOSTHHOTO TOKa. JIeMCTBUS D2JIEKTPUUECKOrO TOKa (TEIJIOBOE,
XUMHUYECKOE, MAarHUTHOE). DJIEKTPUUSCKUH TOK B )KUJIKOCTSIX M ra3ax.

Onektpuueckass nenb. Cwia  Toka.  DJEKTPUYECKOE  HAIPSKCHUE.
ComnpoTuBiieHHE NPOBOJHMKA. Y IETBHOE COINPOTUBJIEHHE BEHIECTBA. 3akoH Oma
o yyactka nend. [locnepgoBarenbHOe W mapauieNibHOE  COCIMHEHHE
IIPOBOJTHUKOB.

Pabora u MoOIIHOCTH JJIEKTpUYecKoro Toka. 3akoH JDxoymns—JIeHna.
DJIEKTPUYECKUE LIETTH U MTOTPEOUTENH IEKTpUIECKON 3Heprun B ObITy. KopoTkoe
3aMbIKaHUE.

[locTossHHbIE ~ MarHuThl.  B3aumoaeWCTBHE  MOCTOSHHBIX  MarHUTOB.
MaruauTtHoe 1noje. MarHuTHoe moJie 3eMJIM M €ro 3HaYeHUE JIJId )KU3HU Ha 3emile.
OnbiT  Opcrena. MarHuTHoe TMoJ€  3JIEKTPUYECKOro Toka. IIpumeHeHue
3JIEKTPOMArHUTOB B TEXHUKE. J[€ICTBME MAarHUTHOTO TOJISl HA IPOBOAHUK C TOKOM.
DJIEKTPOJIBUTaTeNIb IOCTOSSHHOTO ToOKa. lcronb3oBaHUE 3JEKTpOJBUTaTelie B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIOPTE.

Onbitel @apanes. SABiaeHue 2JIEKTpOMarHUTHOM MHAYKUIuM. [IpaBuiio Jlenia.
DIIEKTPOreHepaTop. CnocoOmI MOJTYy4YECHUS AIEKTPUIYECKOU SHEPTUH.
DJIEKTPOCTAHIIMU HA BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTUH.

Jemoncmpayuu.

DJIeKTpU3aLMs Tell.

JIBa poJia 2JIEKTPUUECKUX 3apsI0B U B3aUMOJICUCTBUE 3apSKEHHBIX TEJl.
YCTpOUCTBO U IEUCTBUE JIIEKTPOCKOIIA.

DIIEKTPOCTATUYECKAST NHIYKIIHS.

3aKOH COXpaHEHUS JICKTPUUECKHUX 3aPsIJIOB.

[IpoBOHUKY M TUSJIEKTPUKHU.

MoenupoBaHr€e CUIOBBIX JIMHUN 3JIEKTPUUECKOTO MOJISI.

M CcTOYHUKH TTOCTOSHHOTO TOKA.
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9. JleucCTBHs SIIEKTPUYECKOTO TOKA.

10. DJIEKTPUYECKHI TOK B XKUJKOCTH.

11. ['a30BBIN pazps.

12. I3MepeHune CUiibl TOKa aMIIepMETPOM.

13. I3MepeHne 2IeKTpUIECKOTO HANPSKEHUS BOJIBTMETPOM.

14. PeocTar u MarasuH COIPOTUBIICHUN.

15. B3auMo1eiCTBUE NTOCTOSIHHBIX MAarHUTOB.

16. MonenupoBaHre HEBO3MOKHOCTU Pa3IEJICHUS IIOJFOCOB MarHuTa.



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

25.

MoaenupoBaHrEe MATHUTHBIX MOJIEW MOCTOSHHBIX MarHUTOB.

OnbIT Opcrena.

MarauTHoe noJje TokKa. DJIEKTPOMArHHuT.

JlelicTBHE MAarHUTHOTO TOJI1 HA TPOBOJHUK C TOKOM.

DJIEKTPOJBUTATENb MTOCTOSSHHOI'O TOKA.

HccnenoBanue sBiIEHUS 3JIEKTPOMATrHUTHONW UHAYKIIMH.

OmneiTel @apanes.

3aBUCUMOCTh HAIPaBJICHUA WHAYKIHUOHHOTO TOKAa OT YCIOBUW €ro
BO3HUKHOBEHHUS.

DJIEKTPOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnuie pabomul u onvimol.

1.
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10.
11.

12.

13.

14.

15.

16.

OnpITel MO HAOJIIONCHUIO DJICKTPU3AIlMU Tel MHAYKIUMEH W TpHu
COIPUKOCHOBEHUMU.

HUccnegoBanne neUCTBUS DJIEKTPUYECKOTO TOJISI HA MPOBOJAHUKU U
JTIADJIEKTPUKHU.

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

N3mepenune u peryampoBaHue HANPSIKEHHUS.

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

OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD 3JIEKTPUYECKOTO
COINPOTHUBIICHUA NPOBOJAHUKA OT €ro JUIMHBI, IUIOMAJAN MONEPEYHOIrO
CEUYCHHUS U MaTepuaa.

[IpoBepka mnpaBwia CIOXKECHUA HANPSHKCHUHW TMPU TOCIEIOBATEILHOM
COEJIMHEHUH JIByX PE3UCTOPOB.

IIpoBepka mpaBuia [ CUJIbl TOKAa MPH MAPAIUICIBHOM COCIMHEHHH
PE3UCTOPOB.

Omnpenenenre pabOTHI STEKTPUIECKOTO TOKA, UAYIIETO Yepe3 pe3UCTop.
OnpeneneHue MOIIMHOCTH  3JEKTPUYECKOTO TOKa, BBIJICISIEMONM Ha
pesucrope.

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

Onpenenenue KIIJ[ narpeBarens.

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

HccnenoBanue nercTBUS JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEIIKY.



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

18. I3yueHue AeiCTBUS MAarHUTHOTO TOJIs1 HA TPOBOAHUK C TOKOM.

19. KoHCcTpynpoBaHue u n3y4eHue padoThl JJIEKTPOIBUTATEINS.

20. Usmepenue KII/] anekTpoaBUraTeibHON yCTaHOBKH.

21.00bITBl TI0 MCCJIEIOBAHUIO SIBJICHHUS DJICKTPOMATHUTHOMW WHIYKIUU:
WCCIICIOBAHUE W3MEHEHUW 3HAYEHHS W HANPABICHUS HWHIYKIIMOHHOIO
TOKa.

9 KUIIACC

Pa3ngea 8. Mexannueckue siBJCHHUS.

Mexannueckoe JaBwKeHME. MarepuanbHas Touka. Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXAHUYECKOTO JBHXKEHHUS. PaBHOMEpHOE MNPAMOJIMHEUHOE
nBkeHue. HepaBHoMmepHoe npsiMmoninHelHoe JBHkeHue. CpelHsisi U MTHOBEHHas
CKOpOCTB T€Jla TP HEPABHOMEPHOM JIBHKCHUU.

VYckopenue. PaBHOoyckopeHHOe mpsiMoiiHEHOe nBrkeHue. (CBoOoaHOe
najgenue. Onbithl ['anumnes.

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

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

Cuna ynpyroctu. 3akoH ['yka. Cumna TpeHus: cujia TPEHUSI CKOJIBXKECHUS, CHIIA
TPEHHUS TTOKOSI, APYTHUE BUJIBI TPEHUSL.

Cuna TSKECTH M 3aKOH BCEMUPHOTO TATOTEHUS. YCKOPEHHE CBOOOIHOTO
najgeHus. J[Buwxenune mianer Bokpyr Connua. IlepBas kocmuyeckass CKOpPOCTb.
HesecomocTs 1 neperpysku.

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

Nmnynec tena. 3meHenne umnylibca. IMIynbCc cuiibl. 3aKOH COXPaHEHHS
UMIyJIbCa. P€akTUBHOE IBUKEHHUE.

Mexannueckas paboTa ¥ MOIIHOCTh. PaboTa cui TsSKEeCTH, yIPYrocTH,
TpeHus. CBs3b dHeprun U paboThl. [loTeHIInanpHasE YHEPTUS Tela, MOJHATOTO HaJl
ITOBEPXHOCTHIO 3eMIIH. [loTeHIIManbpHas sHeprus cxaTou npyxuHsl. Kunetnueckas
sHeprus. Teopema O KMHETUYECKOW SHEPrUU. 3aKOH COXPAHECHHSI MEXaHUYECKOU
SHEPTHUH.

Jlemoncmpayuu.

1. HaOmroneHre MEXaHWYECKOTO JBMKEHUS TeIa OTHOCUTEILHO Pa3HBIX TEll

OTCYETA.
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8.

9.

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

CpaBHeHue TyTed M TPACKTOPUM JBHXKEHHUS OJIHOTO W TOrO JK€ Tena
OTHOCHTEJILHO Pa3HbIX TEJI OTCUETA.

N3MepeHne cKkopOCTH U YCKOPEHHS IPSIMOJIMHENHOTO JIBH>KECHUSL.
HccnenoBanne npu3HAKOB PABHOYCKOPEHHOTO IBUKEHUS.

Habunroienue ABMKEHUS TeNa Mo OKPY>KHOCTH.

HabintoieHne MexaHn4ecKux sBJICHUH, IPOUCXOIALINX B CUCTEME OTCUETA
«Tenexka» 1pu €€ PaBHOMEPHOM U  YCKOPEHHOM JBWKCHUHU
OTHOCUTEJIBLHO KaOMHETa (PUBHKHU.

3aBUCUMOCTbh YCKOPEHUS Tela OT MAcChl Te€Ja W JACHCTBYIOIIEH HAa HEro
CHJIBI.

HabutoieHue paBeHcTBa CUIT ITPU B3aUMOJIEHCTBUN TEJL.

N3MeHeHnue Beca Tea Mpu yCKOPEHHOM JBHKECHUH.

[lepemaua uMIrynbca npy B3anMOJECUCTBUU TEI.

[IpeoOpazoBanus SHEPTUH MPHU B3AUMOICHUCTBUU TEIL.

CoxpaHeHHe UMITyJIbCa IIPU HEYIIPYTOM B3aUMOJEHCTBHUH.

CoxpaHeHue UMITyJIbca IPU a0COIIOTHO YIPYTOM B3aUMOAECHCTBUU.
Habntonenue peakTHBHOTO JBUKEHUS.

CoxpaHeHHe MEXaHUYECKOW SHEPIUU MTPU CBOOOJHOM IA/IEHUH.
CoxpaHeHHe MEXaHUYECKOW SHEPTUHU NIPU JBUKEHUU Tena Mo AEHCTBUEM
IPYKUHBI.

Jlabopamopnuie pabomul u onvimol.

1.

KoHcTpynpoBanue TpakTa I pasroHa W JAIBHEHUIIIET0 PaBHOMEPHOTO
JIBYDKEHUS TIApPUKA WIH TETIEKKH.

OnpeneneHue cCpeaHel CKOPOCTH CKOJIBKEHHS OpycKa WM JIBHKCHHS
IIapyuKa 1Mo HaKJIOHHOM IIOCKOCTH.

OmpeneneHre yCKOPEHHUs Telda TPH PAaBHOYCKOPCHHOM JIBMDKCHHH TIO
HaKJIOHHOM IIOCKOCTH.

UccnenoBanmne 3aBUCUMOCTH MYTH OT BPEMEHH IPU PABHOYCKOPECHHOM
JIBMKEHUU 0€3 HaYaJIbHOW CKOPOCTH.

[IpoBepka ruUIOTE3BI: €CIM TPU PABHOYCKOPEHHOM JBIDKCHHH 0€3
HAYaJIbHOW CKOPOCTH IIyTH OTHOCATCS KakK psAJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIHE MPOMEXKYTKH BPEMEHH OJJMHAKOBEI.

UccnenoBanne 3aBUCUMOCTH CHJIBI TPEHUS CKOJBKEHUS OT CHIIBI
HOPMAaJIbHOTO JaBJICHUS.

Onpenenenue kodphuirieHTa TPEHUS CKOJIbKCHHUS.

Onpenenenne KECTKOCTH NPYKHUHBI.

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



10. Onpenenenrue pabOTHl CUJIBI  YNIPYTOCTH TMPU  TMOABEME Tpy3a C
UCIIOJIb30BAaHUEM HEIMOABUKHOTO U MOJABUKHOTO OJIOKOB.

11. I3y4yeHne 3aKkoHa COXPAHEHUS SHEPTUU.

Paznen 9. Mexannuyeckue KoJieOaHUS U BOJIHBI.

Konebarenbnoe nemkenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHMI: TIEPHO/T,
4acToTa, aMIUIUTyJa. MaremaTuueckuil U NpyKUHHBIM MasaTHUKH. [IpeBpamieHue
SHEPIruu MpH KoJaeOaTeIbHOM JABUKECHHUH.

3aryxawmnme — kojeOaHus.  BbIHyk7aeHHble — KoJjieOaHusi.  Pe3oHaHc.
Mexannueckue BoaHbl. (CBoiicTBa MexaHWueckux BOJH. [IpojonibHbiE H
nonepevyHble BOJIHBL. JIMMHA BOJHBI M CKOPOCTh €€ pacrnpoCTpaHEHUS.
MexaHnueckue BOJIHbI B TBEPJOM TEJE, CEHCMUYECKUE BOJTHBI.

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

Jemoncmpayuu.

1. HaOmromenne kojie0aHuil Tel IIOJ AECHUCTBUEM CHJIBI TSDKECTHA W CHIIBI
YIPYTOCTH.

Habntonenue konebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.
Habmoienue BeIHYKIEHHBIX KOJIEOaHUI 1 pe30HAHCA.
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 4acTOThl U IEPHOJIa KOJIeOAHHM MPY>KMHHOTO MasITHUKA.

3. HccnenoBanue 3aBUCUMOCTH MEPHOJIa KOJIEOAHUM MOJBEIICHHOTO K HUTH

rpy3a OT IJTMHbI HUTH.
4. HccnenoBaHue 3aBUCUMOCTH NEpUoAa KoJieOaHUM MPYKMHHOTO MasiTHUKA
OT Macchl Ipy3a.

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

6. OmbITBI, JAEMOHCTPUPYIOIIME 3aBHUCHUMOCTh TIEpHOJa  KoJeOaHUi
NPY>KUHHOTO MasTHUKA OT MacChl Ipy3a U KECTKOCTH MPYKUHBI.

7. V3MepeHue yckopeHus CBOOOJIHOIO MaJICHUS.

Pa3zges 10. Dy1eKTPOMArHUTHOE 10J1€ U JJIEKTPOMATHUTHBIE BOJIHBI.

OJIEKTPOMarHUTHOE  TOJIE.  OJJEKTPOMAarHuTHble  BOJIHBL.  CBOMCTBa
AJeKTpoMarHuTHbIX BOJH. lllkana siexkTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
AJIIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSI3U.
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DneKTpoMaruuTHas npupoga cera. CkopocTh cBeTa. BoiiHOBBIE CBOMCTBa
CBETA.

Jemoncmpayuu.

1. CBOMCTBA 3JICKTPOMAarHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopnuie pabomul u onvimol.

1. N3ydeHune CBOMCTB AJIEKTPOMArHUTHBIX BOJIH C TIOMOIIBIO MOOMJIHHOTO

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

pacnpocTtpaHeHue ceera. 3atMenus ConHua u JIynel. Otpaxkenue ceta. [lnockoe
3epKayio. 3aKOH OTPaKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH npenomieHus cBera. l[lomHoe BHYTpeHHee
OoTpakeHue cBeTa. Vcrnonb30BaHWE TIOJHOTO BHYTPEHHErO OTPaXXEHUs B
ONTHYECKUX CBETOBOJAX.

Jlunza. Xonx myweit B nuH3e. OnrTuyeckas cucreMa (oToanmapara,
MHUKpPOCKOINa M Teseckona. ['Ja3 Kak onTudeckas cuctema. biu3opykocTs u
JAIbHO30PKOCTb.

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

Jemoncmpayuu.

[IpssmMonrHEHOE pacIpOCTPaHEHHE CBETA.

OTtpaxeHue cBeTa.

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

Onruueckuii CBETOBO.

Xox mydeil B coOOMparomieil JInH3e.

XO0J Iy4yelr B pacCEenBaIOIIEH JINH3E.

[Tonydenne n3o0pakeHU ¢ TOMOIIIBIO JIUH3.

9. Ilpunuun neiictBus Qoroanmnapara, MUKPOCKOIIA U TEJIECKOIA.
10. Mogeins riasa.

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

Jlabopamopnwie pabomul u onvimol.

1. HMccnenoBanue 3aBUCHUMOCTH yTIJIa OTPa)XEHHsI CBETOBOTIO Jiydya OT yIja
[ajecHus.

2. V3ydeHne xapakTEPUCTUK U300PAKCHUS MPEMETA B TUIOCKOM 3€pKaJie.
HccnenoBanue 3aBUCUMOCTH yIJla IPEJIOMIIEHHS] CBETOBOTO Jiy4a OT yIJja
IMaJCHUS Ha TPAHUIIE «BO3TYX—CTEKIION.



4. Tlomydenue n3o00pakxeHUI C MOMOIIBIO COOMPAIOIIEH JTUH3HI.

5. Omnpenenenue GOKYCHOTO pPACCTOSHUS U ONTHUYECKOW CHIIbI coOMparouieit
JIUH3BI.

6. OmBITHI O Pa3I0KEHUIO OEIIOTO CBETA B CIIEKTD.

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

Paznen 12. KBaHnTOBbBIE SIBJICHUS.

Omneitel Pe3epdopna u miianerapHas mojenb aroma. Monens aroma bopa.
Hcnyckanune u nornomeHue ceeta aroMoM. KBaHThI. JInHeYaThIe CIIEKTPHI.

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

SAnepHbie peakiuu. 3aKOHBI COXpPAHEHHUs 3apsOBOIO U MAacCOBOTO YHUCEIL.
DHeprus CBsI3M aTOMHBIX sjaep. CBsA3p Macchl W SHepruu. Peaknuu cuHTe3a U
nenenus saaep. crounuku sneprun CosHIa U 3BE3I.

Anepnas sHepreruka. JeWcTBHUS paguOaKTUBHBIX HW3JIyYEHHW Ha >KUBBIE
OpTraHU3MBl.

Jemoncmpayuu.

CnexTpbl U3Ty4eHUS U MOTJIOIEHUS.

CnexTpbl pa3IuvyHbIX ra30B.

CnekTp Bogopo/a.

Ha6nronenue TpekoB B kamepe Bunbcona.

Pabora cuéTunka HOHU3UPYIOIIUX U3ITYYEHUH.

. Peructpanus uznydeHus npupoaHbIX MUHEPAJIOB U MPOIYKTOB.

JIaﬁopamoprle pabomul u onvimeol.

1. HaOmroneHue CIUIONMIHBIX U JIMHEHYAThIX CIIEKTPOB U3ITYUCHUSI.

2. WccnenoBaHue TPEKOB: MU3MEPEHUE SHEPIUU YACTUIBI MO TOPMO3HOMY

nyTH (1o ¢potorpadusim).

3. M3mepenue pagnoakTuBHOTO (POHA.

IHoBTOPUTEIBLHO-0000 AU MOTYJIb.

[ToBTOpUTENHEHO-0000IIAIOIMINI MOAYJIb MPEHA3HAYEH ISl CUCTeMAaTU3aluu
U 0000IIeHUS  MPEIMETHOTO  COAECPXKaHUS UM ONbITa  JEATEIbHOCTH,
IPUOOPETEHHOTO TIPU M3YUYCHUH BCETO Kypca (PU3MKH, a TAaKXKEe I TOJATOTOBKHU K
OCHOBHOMY TOCYJapCTBEHHOMY »3K3aM€Hy 10 (u3uke mis 00ydaromuxcs,
BBIOpPABILIKX 3TOT yU4EOHBIN MpeaMerT.

[Ipu u3ydyeHUU JAHHOTO MOMAYJSl PEATU3YIOTCS U CUCTEMATU3UPYIOTCSI BUJIbI
NEATEeNIbHOCTH, HA OCHOBE KOTOPBIX 00€CIeYMBAETCS JOCTHKEHUE MPEIMETHBIX U
METAnpeJIMETHBIX  IUIAHUPYEMBIX  pe3yJdbTaTOB  oOydeHus, GopMupyercs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTh: OCBOCHHUE HAy4YHBIX METOJOB HCCIIEIOBAHUS

o gk wh-=



SIBIICHUA TPUPOABl M TEXHUKHU, OBJAJCHUE YMEHUSIMH OOBICHATH (PU3nyeckue
ABJICHUS, NPUMEHSAS T[OJYyYEHHBbIE 3HAHWs, pemaTh 3aJadyd, B TOM YHCIIE
Ka4E€CTBEHHBIC U SKCIIEPUMEHTAIbHEIE.

[IpuHUIMNIMANBEHO AEATEIBHOCTHBIA XapaKTEP IAHHOTO pa3jesia peain3yercs
3a CcU€T TOro, 4To OOydYarolluecs BBINOJHSIOT 3aJaHusl, B KOTOPBIX UM
npeaJiaraeTcs:

Ha OCHOBE TIOJYYCHHBIX 3HAHUM pacro3HaBaTh M HAyYHO OOBSICHATH
dbu3uYeCcKUe SIBICHUS B OKPYKAIOLIEH MPUPOJI€ U MOBCEIHEBHON KU3HU;

WCIIOJIb30BaTh HAYYHBIC METOJMBI HUCCIEOBAHUS (PU3MUECKUX SBICHUH, B TOM
YUCIIe I POBEPKU TMIIOTE3 U MOJIYUYECHUSI TEOPETUUECKUX BBIBOJIOB;

OOBSCHATh HAy4YHbIE OCHOBBI HanbOoJee BaXXKHBIX JOCTHUKEHUN COBPEMEHHBIX
TEXHOJIOTUH, HATPUMEDP, TPAKTUYECKOTO UCITOIB30BAHUS PA3IUYHBIX HCTOYHUKOB
SHEPTUM HAa OCHOBE 3aKOHA MPEBPALICHUS U COXPAHEHUS BCEX M3BECTHBIX BUJIOB
DHEPIUHU.



IINIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHHUA ITPOT'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3yuenue (pu3uMku Ha ypoBHE OCHOBHOTO OOLIEro 0Opa3OBaHMs HANPABICHO

Ha JOCTIKCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX
pEe3yJIbTATOB.

B pesynbrare u3ydenust GuU3NKM Ha YpOBHE OCHOBHOTO OOIIEro 00pa3zoBaHus

y obOyuarorierocs 0yayT copMHUpOBaHbI CIEAYIONINE TUYHOCTHBIE PE3yJIbTaThl B
JacTH:

1) mIaTpHOTHYECKOr0 BOCIIMTAHMS:

— IPOSIBJIICHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHICKOMN
(bu3nuecKoil HayKH;

— EHHOCTHOE OTHOILIEHUE K IOCTHXKEHUSIM POCCUUCKUX YUEHBIX-(PU3UKOB;

2) rpasKaIaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

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

— OCO3HAHHME BAXKHOCTU MOPAIbHO-3TUYECKUX IPUHLUIIOB B JE€ATEIBHOCTH
YYEHOTO;

3) 3CTETHYECKOr0 BOCIIUTAHUSA:

— BOCIIPUSTHE 3CTETHUECKUX KauyeCTB (PU3MUYECKOW HAayKH: €€ rapMOHHYHOIO
IIOCTPOEHMSI, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

— OCO3HaHUE€ UEHHOCTH (PU3NYECKOW HAayKH KakK MOIIHOTO HHCTPYMEHTa
II03HAHHUSI MHUPA, OCHOBBI Pa3BUTHUS TEXHOJOTIMHM, BAXKHEUILEH COCTaBIISAIOLIEH
KYJbTYPBIL;

— pa3BUTHE HAY4YHOW JIOOO3HATENBHOCTH, MHTEpPECa K HCCIIEeNO0BATEIbCKON
NEeATENbHOCTH;

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

— OCO3HaHUE IIEHHOCTH O0€e30MacHOro o0pa3a KU3HHM B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTU TpaBUi O€30IacCHOr0 TIOBEJIEHUS Ha
TpaHCIIOpTE, Ha JIOpPOrax, C AJIEKTPUUYECKUM U TEIUIOBBIM 00OpYy/IOBaHHUEM B
JIOMAIIIHUX yCIIOBUSIX;

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

6) Tpy10BOI0 BOCIMTAHMS:

— aKTUBHOE y4YacTHE B PEIICHHHM MPaKTUYECKUX 3ajad (B paMKaxX CEMbH,
oOpa3oBaTeIbHONM  OpraHM3alid, TOpojJa, Kpas) TEXHOJOTUYECKON U



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

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

e 7)3K0JIOrHYECKOro0 BOCIIUTAHUA:

e — OpHEHTalUsd Ha NMpUMEHEeHHE (U3NYECKUX 3HAHMW JJI peuleHHs 3a1ad B
00JaCTH OKpY’KaloIIeW cpenpl, IJIaHUPOBAHMS IOCTYNKOB U OLEHKH HUX
BO3MO>KHBIX ITOCJIEACTBUN JIJI1 OKPYKAIOIIEH CPEIbI;

e — OCO3HaHME TJI00AJBHOTO XapaKTepa HKOJIOTHYECKUX MpoOJieM U MyTel Hux
peuieHus;

e 8) ajmanTanuM K M3MEHAKIIMMCH YCJIOBHAM COLUMAJIBHOM M NPUPOIHOH
cpeabl:

e — MOTPEOHOCTh BO B3aWMOJCHCTBUU IPU BBIIOJHEHHH WCCIECIOBAaHUN U
NPOEKTOB (PU3MYECKON HANpPaBICHHOCTHU, OTKPBITOCTh OIBITY M 3HAHUIM
APYTHX,

e — TIIOBBIIICHHE YPOBHS CBOE€W KOMIIETEHTHOCTHM 4Y€pe3 NPaKTHYECKYIO
NEATENbHOCTD;

e — NOTPEOHOCTH B (POPMUPOBAHUU HOBBIX 3HAHUH, B TOM 4Hciie GOPMYJIHNPOBAThH
UJIeH, TOHATHUS, TUIIOTE3bI O PUBNYECKUX 0OBEKTAX U SIBICHUSAX;

e — oco3HaHME 1e(UIHUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEN B 001acTH
busuKy;

e — IUIAHUPOBAHHME CBOErO PAa3BUTHUSI B MPUOOPETEHUH HOBBIX (PUIUUYECKHUX
3HAHM;

e — CTpEMJICHHE aHAJIM3UPOBATh U BBISABIATH B3aUMOCBS3HU MPUPOIbI, OOIIECTBA U
HKOHOMMKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (PU3HUECKUX 3HAHUM;

e — OLEHKA CBOMX JEWCTBUU C YYETOM BIMSHHS Ha OKPYKAIOLIYIO Cpeny,
BO3MO>KHBIX INI0OAJIBHBIX MOCIEICTBUN.

METANPEAMETHBIE PE3YJIbTATDBI

B pesynpraTe ocBOCHHS TporpaMmbl MO (U3MKE HAa YPOBHE OCHOBHOTO
oO1mero odpa3oBanus y oOydvarorierocs OyayT chopMUpOBaHb MeTaNpPeAMeTHbIe
pe3yJabTaThl, BKIIOYAIOIIUE TT03HABATEIbHbBIC YHUBEPCAIbHbIC YUeOHbIC EHCTBUA,
KOMMYHHUKATHBHBIC  YHUBEpCalbHbICE  y4eOHBIC  JCWCTBUSA,  PETYJSITHBHBIC
yHUBEpCAIbHBIC yIeOHbIE TCHUCTBUS.

Ilo3naBaTe/ibHBIE YHUBEPCAJIBHBIC y‘leﬁHLIe I[EﬁCTBPIH

Ba3oBble Jijornyeckue AeiicTBHA:
e BBIABIATH U XapaKTEpU30BaTh CYIICCTBEHHBIC TMPU3HAKH OOBEKTOB
(s1BEHMIN);



yCTaHaBJIMBATh CYIIECTBEHHBIA MPU3HAK KJIacCU(PUKAIIUU, OCHOBAHUS TS
0000I1IeHNS U CpaBHEHUS,

BBISIBJISITh 3aKOHOMEPHOCTH U IPOTUBOPEUHSI B pacCMaTpPUBAeMbIX (aKTax,
JAHHBIX U HAOIOICHUAX, OTHOCAIINXCSA K (PU3UUECKUM SBIICHUSM;
BBISIBJISITH  ITPUYMHHO-CJIC/ICTBEHHBIE CBSI3M NPU HM3YyUYEHUU (PUIUUECKUX
SIBIICHUI W MPOIIECCOB, JIeJaTh BHIBOJBI C MCIIOH30BAHUEM JIEAYKTHBHBIX
¥ WHAYKTHBHBIX YMO3aKIIIOUEHUH, BBIJIBUTATh THIOTE3bI O B3aUMOCBS3SIX
(bU3UYECKHUX BEJIMYUH;

CaMOCTOSITENIbHO BbIOMpaTh CHOCcO0 pemieHus ydeOHOW —Qu3mveckon
3aau (CpaBHEHUE HECKOJIbKUX BapHaHTOB pEIlEHUs, BHIOOpP Haumbosee
MOJIXOJISIIIETO C YUETOM CaMOCTOSITEIPHO BBIICJICHHBIX KPUTEPHEB).

ba3oBble ucciaenoBarebCKue 1eCTBUA:

WCIIOJIB30BATh BOTIPOCKHI KaK UCCIIE0BATEIIbCKUH HHCTPYMEHT TTO3HAHMS,
MIPOBOJIUTH 10 CAMOCTOSITEIHHO COCTABIICHHOMY TIJIaHY OITIBIT, HECIIOKHBIN
bu3HUecKUil IKCIEPUMEHT, HEOOJBIIOE HCCISAOBAHUE (PU3UUYECKOTO
SIBIICHUS;

OIICHMBAaTh Ha TMPUMEHHMOCTh ¥  JOCTOBEPHOCTh HH(POPMAIIHIO,
TIOJIYYCHHYIO B XOJI€ CCIICIOBAHUS MU KCIIEPUMEHTA;

CaMOCTOSTENIbHO (OPMYITHPOBATH 0OOOIICHHS W BBIBOJBI TIO PE3yIbTaTamM
IPOBEEHHOTO HAOIIOICHUS, OIBITA, UCCIICIOBAHMS,

IIPOTHO3UPOBATh BO3MOXKHOE JalIbHEWIIee pa3BHTHE  (DU3UICCKUX
MIPOIIECCOB, & TAK)KE BBIIBUTATH MPEATIONOKECHHS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora c nndopmanueii:

IPUMEHATh Pa3jIMyYHble METOMAbl, MHCTPYMEHTHI U 3aIIPOCHI IIPU MOUCKE U
orOope MHGOPMALMK WIM JAHHBIX C YYETOM MPEJIOKEHHON ydeOHOH
buznyecKoil 3a1a4u;

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

CaMOCTOSITEJIbHO ~ BBIOMpaTh ONTHUMAJbHYH (OpMYy MpECTaBICHUS
uHoOpMalMl W WUIIOCTPUPOBATh pEUIaeMble 3aJayd  HECIOKHBIMU
CXeMaMH, AMarpaMMaMu, HHOU rpadUKoi U X KOMOMHALIUAMHU.

KoMMyHUKATHBHBbIE YHUBEPCAJIbHbIEC Y4eOHbIE 1eliCTBUS:

B XOJC OOCYXXICHHUS Y4eOHOro MarepHuaia, pe3yJIbTaToB JIa0OpaTOPHBIX
paboT ¥ IPOEKTOB 3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMOH TEMbI U
BBICKA3bIBaTh HJICH, HAIICJICHHBIC Ha PEIICHHE 3aJadyd W MO KaHHe
0JIaroKeIaTeIbHOCTH OOIICHUS,

COTIOCTABJISATh CBOU CYXXJICHHS C CYXICHHSIMH JIPYTHMX YYaCTHHKOB
Jauanora, OOHapyKUBATh Pa3IMIUe M CXOJACTBO ITO3HIIHA;



BBIPAXKaTh CBOKO TOUKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;
nyOJIUYHO MPECTABIATh PE3YIbTaThl BBIIOJHEHHOTO (PU3UYECKOTO OIbITa
(9KCIIepUMEHTa, UCCIIeI0BaHus, TPOCKTA);

MMOHMUMAaTh W  HCHOJIb30BaTh  MPEUMYIIECTBA  KOMAaHOHOM U
WHIUBUIYAIbHOW pa0OThl MpPU PEIICHWH KOHKPETHOW (u3mdeckoin
poOJIeMBI;

MPUHUMATh 1IEJIM COBMECTHOM AESATEIbHOCTH, OPTaHU30BBIBATH JIEUCTBUS
no e€ JOCTIXKEHHMIO: pPaclpelesTh pPOJu, OOCYXJIaTh MpoLecchl U
pe3yabTaThl COBMECTHOM pabOThI, 00001IaTh MHEHUS HECKOIBKUX JIFOICH;
BBITIOJIHATH CBOIO YacTh pabOThI, JOCTUTAsI KAYECTBEHHOTO Pe3yJibTara o
CBOEMY HAINPABJICHUIO W KOOPIAUHHUPYS CBOM JACHCTBHUS C JAPYTrUMHU
YJIEHAMU KOMAaH/IbI;

OIICHMBAaTh KAa4ECTBO CBOErO BKJIaJa B OOIIUA MPOAYKT IO KPUTEPUSIM,
CaMOCTOSTENbHO CHOPMYTUPOBAHHBIM YIACTHUKAMHU B3aUMOJICHUCTBHSI.

PeryasiTuBHbIE YHHBepcaJbHbIe YueOHbIE NeiCTBUSA

Camoopranusanus:

BBISIBJISITh NIPOOJIEMBI B JKM3HEHHBIX M YYEOHBIX CUTyalUsiX, TPEOYIOIINUX
JUIA pelieHus: (GU3NIecKux 3HaAHU;

OPHUEHTHPOBATbCA B  PAa3jIUYHBIX MOAXOJAX IPUHATHS  pEUICHUHN
(MHOIUBUOYaJIbHOE, NPUHATHE DPELIEHUS B TpyMNIe, NPUHATUE PEIICHUN
rpyImnmon);

CaMOCTOSTENIbHO COCTABJIATh aJrOPUTM pEIICHUs (PU3UUECKOM 3a1auu WU
IUTaHa HMCCIEAOBAaHUSA C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOXHOCTEM, apryMEHTHPOBATh NIPEIJIaracMble BAPUAHThI PELICHUN;
Jies1aTh BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEILIECHUE.

CaMOKOHTPOJIb, IMOLMOHAJIbHbIH HHTEJJICKT:

JlaBaTh AJICKBAaTHYIO OLIEHKY CUTYallH U MPEJIaraTh MiaH €€ N3MEHEHUS;
OOBSACHATh TPUYMUHBI  JTOCTIDKCHHS  (HEAOCTHMIKEHHUS) pe3yIbTaToB
NEeSITebHOCTH, JaBaTh OIIEHKY MTPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHUBBI B JICATEIBLHOCTh (B TOM YHCJIE B XOJ BBIOJHEHUS
(GU3UYECKOrO  HCCIIEIOBaHUS WJIM TMPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENILCTB, HM3MEHUBILIUXCS CHUTyallud, YCTAHOBIICHHBIX OIIHUOOK,
BO3HUKIIUX TPYAHOCTEN;

OIICHMBAaTh COOTBETCTBHE PE3yJIbTaTa LEIU U YCIOBUIM;

CTaBUTH ce0s Ha MECTO JIPYroro YeJOBeKa B XOJ€ CHopa WM AUCKYCCUU
Ha HAYYHYIO TEMY, IOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY JIPYTroro;
PU3HABATh CBOE MPABO Ha OMMOKY MPHU perieHUuU (PU3NISCKUX 3a/1a4 WU
B YTBEPXKIACHUIX HA HAYYHBIC TEMBI U TAKOE K€ IIPABO JIPYIoro.



HHPEAMETHBIE PE3YJIBTATBI

K xoniy oOydenust B 7 Kjiacce npeMeTHbIe pe3yJbTaThl HA 0A30BOM ypOBHE
JOJIKHBI OTPaXKaTh C(POPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

UCTIOJIb30BaTh  MOHATHS: (PU3WYECKHMe W  XUMHYECKHE  SIBJICHWS,
HAOJIIOICHUE, DKCIIEPUMEHT, MOJENb, TUIOTEe3a, €AMHUIBI (DU3UIECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperatHbleé COCTOSIHUS BellecTBa (TBEPIOE,
KUJKOE, Ta3000pa3HOE), MEXaHMYECKOE [IBI)KEHHE (paBHOMEpPHOE,
HEPaBHOMEPHOE, NPSIMOJIIMHEMHOE), TPAECKTOpHUs, paBHOACHCTBYIOIIAS
cuna, nedopmManms (ympyras, IJIacTUYecKas), HEBECOMOCTb,
COOOIIAIOIITNECS COCY/IBI;

paznuyath siBneHus (Auddy3us, TEII0BOE IBMKEHHE YaCTHUIl BEIECTBA,
paBHOMEPHOE  JIBI)KCHHE, HEPaBHOMEpPHOE  JIBUXKEHUE, HWHEpLUs,
B3aUMOJICICTBUE TEJI, PABHOBECHE TBEPJBIX TEI C 3AKPEIUIEHHOM OCBHIO
BpallleHUs], TMepeaada [AaBieHUs TBEPABIMH TEJNaMH, XUIKOCTSIMU U
razamy, arMocdepHoe JaBlieHHWEe, IUIaBaHUE TeJ, [PEBpaIICHUsS
MEXaHUYECKON SHEpPruu) MO ONHMCAHUI0 UX XapaKTEPHBIX CBOWCTB M Ha
OCHOBE OMBITOB, IEMOHCTPUPYIOIIHNX JaHHOE (PU3UUECKOE SIBJICHUE;
pacmo3HaBaTh TPOSIBICHHE W3YYEHHBIX (U3WYECKUX  SBICHUUA B
OKpY’KalolleM MHpEe, B TOM 4Hcle (U3MYecKue SBICHUS B TPUPOJIE:
IPUMEPHI JBMKCHHUS C Pa3IUYHBIMU CKOPOCTSIMU B JKMBOM W HEXHUBOM
npupojie, ACUCTBUE CHUJIBI TPEHUS B TMPUPOJAEC U TEXHHUKE, BIIHUSHUE
aTMOC(EepHOro JaBJICHUS Ha KUBOW OpraHU3M, IJIaBaHHUE PBIO, phlYaru B
TEJIe YeJIOBEKa, MPU 3TOM NEPEBOIAUTH MPAKTUYECKYIO 33/1ady B y4eOHYIO,
BBIJICNIATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKN) (HU3HUUECKUX SBICHHM;
OMKCHIBATh U3YUYCHHBIE CBOMCTBA TeN U (U3UUECKHUE SIBJICHUS, UCIIONIb3YS
dbu3uyeckre BEIUYUHBI (Macca, 00BbEM, IJIOTHOCTh BEIIECTBA, BpEMS,
yTh, CKOPOCTb, CPEAHSSI CKOPOCTh, CHJIAa YIIPYTOCTH, CUJIa TSKECTH, BEC
Tejla, Cuja TPEeHUus, AaBlieHHWe (TBEPAOTO Tena, >KUJAKOCTHU, Tasza),
BBITAJIKUBAIOIAS CHJIa, MEXaHWYeCcKas paboTa, MOIIHOCTb, IJIEYO CHIIBI,
MOMEHT CWIbl, KO3(Q(UIMEHT TMOJE3HOr0 JACHCTBUS MEXaHU3MOB,
KMHETUYECKass W MOTCHIMalIbHAs SHEPTHsi), MPU OMHCAHUU MPABUIBHO
TPaKTOBaTh  (PU3MUYECKUH  CMBICI  HUCIOJB3YyeMBIX  BEIWYWH, UX
0003HaueHUA W €IUHMIBI (U3UYECKUX BEIWYUH, HAXOAUTHh (DOPMYIIHI,
CBSA3BIBAIONIUE JAHHYIO (PU3UYECKYIO0 BEJIMYHMHY C JAPYTHMMH BEIUYMHAMM,
CTPOUTH TpapUKK U3yUEHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEITUYMH;
XapakTepu30BaTh CBOWCTBA Tes, (U3UYECKUE SIBICHUS U TMPOIIECCHI,
UCIIONb3Ys MpaBUiia CJIOXKEHUsI CUJl (BAOJb OJHOM mpsiMoil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, IpaBuiIo paBHOBecUs pbrdara (0510ka),



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

OOBSACHATH (pU3MUECKHE SBICHHUS, POIECCH U CBOWCTBA TEJ, B TOM YHUCIIE
U B KOHTEKCTE CHUTyalUud IPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa:
BBISIBJISITh [IPUYUHHO-CJICACTBEHHBIE CBSI3U, CTPOUTH OOBsSCHEHUE U3 1-2
JIOTUYECKUX IIaroB ¢ OMOpoil Ha 1-2 M3y4eHHBIX CBOWCTBA (PU3MYECKUX
SABJICHUM, (PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemiatb pacu€THble 3ajadyd B 1—2 JEHCTBHSA, MCHOJB3YysS 3aKOHBl U
(dopMyIibl, cBs3bIBaOLIUE (DU3MUECKUE BEJIMYMHBI: Ha OCHOBE aHajIu3a
YCIJIOBUS 33/1a4yl 3aIUCBIBATh KPaTKOE yCIOBHUE, MOJCTABIATh (pU3MUECKHE
BEJUYUHBI B (OPMYJIBI U TMPOBOJUTH PACUYETHI, HAXOAUTH CIPABOYHBIE
JaHHBIE, HEOOXOUMBIE JJI1 pEUICHUs 3a/1ad, OLIEHUBATh PEATHCTHYHOCTh
MOJIYYCHHOU (PU3NYIECKON BETUIHHBL;

pacrno3HaBaTh MpOOJEMBbl, KOTOpPbIE MOXKHO PpELIUTh MpPU HMOMOIIU
(u3NYECKUX METOAOB, B OIIMCAHUU UCCIIEI0BAHUS BBIIEIATH IPOBEPSIEMOE
npeanoioxkenue  (TUmoresy),  pa3idyaTb U MHTEPIPETUPOBATH
NOJIYYEHHBI pe3yJIbTaT, HAaXOJWUTh OIIMOKM B XOJ€ OINbITa, [Je1aTh
BBIBOJIBI IO €T0 PE3yJIbTaTaM;

OPOBOJUTH OMNBITHl MO HAOMIOACHUIO (PU3MUECKUX SIBICHUW WIH
bu3nUecKux CBOICTB TeN: bopMyIupOBaThH IpoBepseMbIe
IPEANOI0KEHU, COOMPATh YCTAHOBKY U3 MPEAIOKEHHOTO 000pyA0BaHMS,
3aMUChIBaTh X0/ OMbITa U (POPMYIHUPOBATH BHIBOJBL;

BBIIIOJIHATH MPSMbIE W3MEPEHMSI PACCTOSHUSA, BPEMEHM, MAcChl TeJa,
o0béMa, CHJIBI M TEMIIEpaTypbl C HCIOJb30BAHUEM aAHAJIOIOBBIX H
nu(ppOBBIX MPUOOPOB, 3aAMUCHIBATH I[IOKAa3aHUS MPUOOPOB C YUETOM
3aJJaHHOM a0COIIOTHOM MOTPEIIHOCTH U3MEPEHUI;

IPOBOJUTDH MCCIIEAOBAHUE 3aBUCUMOCTH OJHOM (PU3HUECKON BETUYUHBI OT
JPYrol € HCIIOIB30BAHUEM IIPSMBIX HM3MEPEHUN (3aBUCHUMOCTH IIyTH
PaBHOMEPHO JIBIJKYILETOCs Tejla OT BPEMEHM JBMIKEHUS Teja, CHJIbI
TPEHUS CKOJILKEHUS OT Beca Tella, KauecTBa 00pabOTKH MOBEPXHOCTEH Te
Y HE3aBUCUMOCTH CHJIBbI TPEHUS OT IJIOIIAAU COMPUKOCHOBEHUS TEN, CHIIbI
YOPYTOCTH OT YAJMHEHUS MPY>KUHBI, BBITAIIKUBAIOIIEH CHIIBI OT 00bEMa
HNOrpyKEHHON YacTH Tejla U OT IUIOTHOCTH JKUJKOCTH, €€ HE3aBUCUMOCTHU
OT IJIOTHOCTHU TeJa, OT IIyOUHBI, HA KOTOPYIO MOTPYKEHO TeJO, YCIOBUN
IUIaBaHUsl TE€J, YCJIOBUU paBHOBECHs pblyara U OJOKOB), Y4aCTBOBaTh B
IUIAHUPOBAHUM Y4YEOHOrO HCCIEIOBaHUs, COOUpaThb YCTAHOBKY U
BBINOJIHATh W3MEPEHUs, Cilenysl MPEeAOoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysIbTaThl MOJIYYEHHOH 3aBUCUMOCTH (PU3MUECKMX BEJIUYMH B BUJE



NMPEAJIOKEHHBIX TaONMUIl U TpadUKOB, JeNaTh BBIBOJBI MO pe3yjibTaTam
UCCJIeIOBAaHNUS;

NPOBOJNTH KOCBEHHBIE HU3MEpeHHs] (PU3MYECKHX BEIMYUH (MJIOTHOCTH
BEIIECTBA JKUAKOCTH U TBEPAOTO Tejia, CUlIa TPEHHSI CKOJIBKECHHUS,
JaBJICHUE  BO3/AyXa, BBITAJIKUBAIONIAs  CWiIa, JIWCTBYIOIIAs  Ha
NOTPYKEHHOE B JKUJIKOCTH TeNo, KOAI(D@PUIIMEHT TMOJE3HOTO JEeUCTBUS
NPOCTBIX MEXaHU3MOB), CIEAys NPEIIOKCHHOW WHCTPYKIUU: TIpU
BBIMIOJTHEHUH HW3MEPEHU cOoOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIUMCIISTH 3HAUEHNE UCKOMOW BEJIMYHHBI;

coOmro1aTh NMpaBuUiia TEXHUKHA 0€30MaCHOCTH MPHU paboTe ¢ 1abopaTOpHBIM
000opyI0BaHUEM;

yKa3bIBaTh TPUHIUIBI JCHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BECHI, TEPMOMETpP, JMHAMOMETpP, COOOILAIOIIMECS COCYAbl, OapoMerp,
phIuar, MOJBWKHBIN M HETIOBUKHBIHN OJIOK, HAKJIOHHAS TUIOCKOCTB;
XapaKTepU30BaTh NPHUHIUIBI  JEHCTBUS U3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOpPOM HAa MX oOmnucaHus (B TOM 4YHUCIE:
NOJIINITHAKN, YCTPOWCTBO BOAOIPOBOJAA, THUIAPABIMYECKUN IIpecc,
MaHOMETp, BBICOTOMEP, OPIIHEBON HACOC, apEOMETP), UCTIONB3Ys 3HAHUS
0 CBOMCTBaxX (M3MUECKUX SIBJICHUN U HEOOXOAMMBbIC (PU3NUECKHE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOIUTH  TMpUMEpPbl  (HAXOAWTh  WHGOPMALMIO O  MpPUMEpax)
NPAaKTHYECKOTO HWCIOJB30BaHUsl (DU3MUECKUX 3HAHWW B TOBCEIHEBHOU
KU3HH JIJ1s1 obecriedeHnst 0€30MacHOCTH Mpu oOparieHnu ¢ mpudbopamMu u
TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAHEHHUS 3/I0pOBbS U COOIIOACHMS
HOPM SKOJIOTUYECKOTO MOBEICHUS B OKPY KaIOIIEH Cpejie;

OCYLIECTBJISATh OTOOp HCTOYHUKOB HH(popMauuun B HMHTepHere B
COOTBETCTBHUH C 33J]aHHBIM MTOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOIITNXCS
3HAHUM © TyTEM CpPaBHEHHUS PA3IMYHBIX HCTOYHUKOB BBIJIEIISATH
uH(pOpMaIMIO, KOTOpas SIBJISIETCS MPOTHBOPEYMBON WIIM MOXKET OBITh
HEJ0CTOBEPHOM;

MCTIOJB30BaTh MPH BBHIMOJIHEHUN YYEOHBIX 3a/laHUi HAyYHO-TIOMYJISPHYIO
JAUTEepaTypy (PHU3MUECKOro  COACpXaHHs, CIPAaBOYHbIE MaTEepHUAbI,
pecypcbl cetu MHTEepHeT, BlageTh npuéMaMu KOHCIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus UH(POPMAIIUU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpaTKHEe MUChMEHHBIC M YCTHBIE COOOIIEHHUS Ha
OCHOBE 2—3 UCTOYHMKOB WMH(pOpMannu (HU3MUECKOro COACpPKAHUS, B TOM
qyclie MyOJUYHO JeNaTh KPAaTKHE COOOILIEHUS O pe3yJbTaTax MPOEKTOB
WIN Y4YeOHBIX HCCIEIOBaHUM, MHpPU H3TOM TIPaMOTHO HCIIOJIb30BAThH



W3YYCHHBIM TOHSATUHHBIMN ammapaT Kypca (QU3MKH, COMPOBOXKAATH
BBICTYIUIEHUE MTPE3EHTALlNEN;

IpU BBHITIOJHEHUU YYEOHBIX MPOEKTOB M MCCIEAOBAHUU pacrpeessiTh
00SI3aHHOCTH B TPYIINE B COOTBETCTBUU C IOCTABJICHHBIMU 3aJa4yaMu,
CICIUTHh 3a BBIIOJIHECHHEM IUIaHA JCUCTBUM, aJE€KBATHO OLICHUBATH
COOCTBEHHBI  BKJIaJl B  JIEITENILHOCTh  TPYMIbl,  BBICTPAUBAThH
KOMMYHHUKATUBHOE B3aUMOJICUCTBUE, YUUTHIBAS MHEHUE OKPYKAIOIIUX.

K xon1y oOydenus B 8 kJiacce npemMeTHbIE pe3yabTaThl HA 0A30BOM YPOBHE
JOJHKHBI OTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHHIA:

WCIIOJIb30BATh MOHATHS: MAcCa U Pa3Mepbl MOJIEKYJI, TEIUIOBOE JBUKECHUE
aTOMOB U MOJIEKYJI, arPETaTHBIE COCTOSIHUS BEUIECTBA, KPUCTAIUIMYECKUE U
aMop(¢HbIe Teja, HACHIIICHHBIH W HEHACBHIIMICHHBIM Tap, BJIAXKHOCTH
BO31yXd, TEMIIEpaTypa, BHYTPCHHSS DSHEPIUs, TEIJIOBOM JBUIATENb,
AJIEMEHTAPHBIN SJICKTPUYECKHAMN 3apsifl, SJIICKTPUYECKOE IM0JIe, TPOBOJIHUKHU
Y IUBJIEKTPUKU, IIOCTOSIHHBIN AJICKTPUYECKHUN TOK, MATHUTHOE TOJIE;
pazinuarh sSBJICHUS (TEIUIOBOE pacIIMpeHHEe M CXKaTHe, Tervionepesaaya,
TEIJIOBOE PABHOBECHE, CMAaUYMBAaHUE, KAWUISPHBIE SBJICHHUS, UCIIAPECHUE,
KOHJICHCAIlUsl, IUIaBJICHUE, KpUCTauiM3auus (OTBEpJEBAaHUE), KHUIIEHUE,
TerJIonepeaaya (TEnI0npPOBOIHOCTb, KOHBEKIIMS, H3JIy4YeHuE),
AJIEKTpHU3ALUA TEJ, B3aUMOJECHUCTBHUE 3aPSAJ0B, IEHUCTBUS JIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJCHUCTBUE MArHUTOB, JEUCTBUE
MarHMTHOTO MOJIsl HAa MPOBOJIHUK C TOKOM, 3JIEKTPOMAarHUTHAS UHIYKIIHS )
[0 OIKUCAHUI0O HX XAPAKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBJICHUE;

pacro3HaBaTh IPOSBICHUE M3YYCHHBIX (PU3MUECKUX  SBJICHUM B
OKpYy>XKalollleM MHUpPE, B TOM 4Yucle (U3UUecKue SBJICHUS B MPUPO/IE:
IIOBEPXHOCTHOE HATSHKEHUE W KaNWUIAPHBIE SBJIEHHUS B IPUPOJE,
KpUCTAJIbI B mpupoje, u3znydeHue CoJiHIA, 3aMep3aHhe BOJOEMOB,
MOpCKHe Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, HHEs, CHETa, dJIEKTPHUIECKUE
SABJICHUSI B atMocdepe, dJIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emuid, Jpedd MoIOCOB, pPOJAb MArHUTHOTO TOJISL NJis KU3HU Ha
3emiie, MOJISIPHOE CUSIHUE, P ATOM MEPEBOAUTH MPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIC CBOMCTBa (MpH3HAKH) (HU3UUSCKHUX
SIBJICHU;

OTHUCHIBATh M3y4YCHHBIEC CBOMCTBA Tel M (U3UYECKUE SBJICHUSI, UCIIOJIB3YS
dbu3uYecKre BETUYUHBI (TeMIlepaTypa, BHYTPEHHSSI YHEPTHs], KOJTUYECTBO
TEIUIOTHI, YJAEIbHAsA TEIUIOEMKOCTh BELIECTBA, YyAEJIbHAsA TEMJIOTa
IJIaBJICHUSI, yJAENbHAs TEIUIOTa MapooOpa3oBaHMs, yACIbHAs TEIUIOTa
CrOpaHMsl TOIUIMBA, KOA(PPUIIMEHT TOJIE3HOTO JEWCTBUS TEIUIOBOM



MAalllMHbl, OTHOCUTEJbHASl BIAXHOCTh BO31yXa, JJIEKTPUUYECKHU 3apsn,
CUJIa TOKA, DJIEKTPUYECKOE HAIpPSKEHHUE, CONPOTHBJIEHUE IPOBOJHUKA,
yAeIbHOE  CONpPOTUBIEHUWE  BellecTBa, paboTa W MOIIHOCTh
AJIEKTPUYECKOTO TOKAa), TMpU  ONHUCAHUU MPABUIBHO TPAKTOBATH
(bu3HYeCKUil CMBICT MCIOJb3YyEeMbIX BEITWYNH, 0003HAUCHUS W EIUHUIIBI
bu3MUeCKUX BEJIMYMUH, HAXOAUTh (OPMYJbl, CBS3BIBAIOIINE JIAHHYIO
GUBUYECKYIO BEIMYMHY C JPYTMMH BEJIMYMHAMHU, CTPOUTH Tpaduku
M3YUYCHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUYUH;

XapaKTepU30BaTh CBOWCTBA TeJ, (PU3WYECKHUE SBICHUS U IPOIIECCHI,
UCIIOJb3Ys. OCHOBHBIE MOJIOKEHUS MOJIEKYISIPHO-KMHETUUECKON TEOpUun
CTPOEHHUS BEIIECTBA, MPUHIIMIT CYNEPIO3UIIMU TOJIeH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsiia, 3akoH OMa sl yyacTKa Ienu, 3aKOH
JIxoynsa—JleHna, 3aKOH COXpaHEHMS DJHEPIUM, IpU OTOM JaBaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3alHCHIBATH €r0 MaTEeMaTHYECKOE
BBIPAKEHUE;

OOBACHATH (U3HUECKHE TPOLECCHl U CBOMCTBAa Tel, B TOM 4HCIIE U B
KOHTEKCTE CUTyallMi MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISIBISATH
MPUYUHHOCIIEACTBEHHbBIEC CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JIOrM4YeCcKHUxX
IaroB ¢ omnopod Ha 1-2 W3y4eHHBIX CBOWCTBA (PU3MUECKHUX SIBICHHM,
(bu3HUEeCKNX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiaTth pacu€THbIe 3amauyd B 2—3 JEHUCTBUS, HCMOJB3ys 3aKOHBI H
dbopmyIibl, CBs3BIBAIOIIME (PU3MUECKHME BEJIWYMHBI: HAa OCHOBE aHalin3a
YCJIOBUSL 3aJlauyd 3alKChiBaTh KPATKOE YCJIOBHUE, BBISBISATH HEIOCTATOK
JMAHHBIX JUIS  pPEIICHHUs 3aJadyd, BBIOMpATh 3aKOHBI U (POPMYIIHI,
HeoOXonuMble Uisi €€ penieHus, MPOBOAUTH Pacu€Thl U CPABHUBATH
MOJIy4YE€HHOE 3HaYeHue (HU3NUECKON BETUYMHBI C U3BECTHBIMU JaHHBIMU;
pacro3HaBath MNPOOJEMbI, KOTOPHIE MOXHO PEHIUTh MPHU TOMOIIH
(bu3HUEeCKUX METOIOB, HCIIONB3Ysl OMHCAHWE WCCICIOBAHUS, BBIICIATH
IPOBEPSIEMOE  MPEIIOJIOKEHHE, OLEHUBATh IPAaBUIBHOCTh MOPSAKA
IIPOBEJEHUS UCCIEN0BaHUs, J€NaTh BBIBOIbI;

NPOBOJAUTH OMNBITHI 1O HAOMIOJEHUIO (U3UYECKUX SIBJICHUW WIHU
(bu3HYeCKUX CBOMCTB TeJ (KAMWLISPHBIC SIBJICHUS, 3aBUCUMOCTb JIaBIICHUS
BO3/lyXa OT €ro o0bEMa, TeMIepaTypbl, CKOPOCTU MPOIIECca OCTHIBAaHUS U
HarpeBaHUs MpPU U3IYYEHHH OT IBETa HU3ydaroliew (morionarone)
MOBEPXHOCTH, CKOPOCTh MCHAPEHHUS BOJBI OT TeMIEpaTyphbl KUIAKOCTU U
miom@aaM €€ TOBEPXHOCTH, JJIEKTPU3alMs TEI U  B3aUMOJICHCTBUE
ANEKTPUYECKUX  3apsAJ0B, B3aWMOJICUCTBUE IOCTOSIHHBIX MAarHUTOB,
BU3yaJlM3allisi MAarHUTHBIX IIOJIEMl TOCTOSIHHBIX MAarHUTOB, JEWCTBUS
MAarHWTHOTO MOJII Ha NPOBOJHHUK C TOKOM, CBOMCTBA 3JEKTPOMArHWTa,



CBOMCTBa DJIEKTPOJABUTATENI TOCTOSHHOTO TOKa): (OpMyJIUpOBAThH
IpOBEpsAEMbIE MPEINOJIOKEHHUS, COOUPATh YCTAHOBKY M3 MPEAJIOKEHHOTO
000py/I0BaHUs, ONMCHIBATh XOJI OTBITa U (POPMYITHPOBATH BHIBOJIBL;
BBITIOJIHATh ~ MPSMBIE  W3MEPEHHS]  TEMIEPaTyphbl, OTHOCHUTEIHLHOUN
BIQXHOCTH BO3/yXa, CHUJbI TOKA, HAMpPSKEHUS C HCIOJIb30BaHUEM
aHAJIOTOBBIX MPUOOPOB U JATYMKOB (DU3MYECKUX BEJIMYMH, CPABHUBATH
pe3yabTaThl U3MEPEHUM ¢ YUETOM 3aIaHHON aOCOIOTHON MOTPEIIHOCTH;
IPOBOJUTH UCCIEIOBAHUE 3aBUCUMOCTH OJHON (PU3NYECKON BEJIMYMHBI OT
Apyrol C HCHOJB30BAaHUEM MPSAMBIX H3MEpeHuid  (3aBUCUMOCTH
CONPOTUBIICHUS! TPOBOJHMKA OT €ro JUIMHBI, IUIOMAAN IONEPEYHOro
CEYEHHS U YACIBHOIO CONMPOTUBIICHUS BEIIECTBA MPOBOAHUKA, CUJIBI TOKA,
WAYIIETO 4Yepe3 TMPOBOJAHMK, OT HamNpsKEHUS Ha  TPOBOJHUKE,
UCCJIEIOBAHUE TIOCJIEJOBATENIbHOIO U  MapajuIeJbHOTO  COEAMHEHUHN
IPOBOJHUKOB): TIJIAHUPOBATh HCCIEJOBAaHUE, COOUPATh YCTAHOBKY U
BBITIOJIHATh W3MEPEHHUsI, CIeNys NPEIJIOKEHHOMY IUIaHy, (DUKCHPOBATH
pe3yabTaThl TMOJYYEHHOW 3aBUCUMOCTH B BHJIe TaOMUIl M TpaduKOB,
JIeNIaTh BBIBOJIBI IO PE3yIbTaTaM UCCIICIOBAHMS,

IPOBOANTHh KOCBEHHBIE HU3MEpPEHHUS (PU3NUYECKUX BeIMUMH (yAelbHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHUE MPOBOAHMKA, paboTra W
MOIIIHOCTh 3JIEKTPUYECKOTO TOKA): IUIAHUPOBATh W3MEpPEHHUs, COOUpaTh
AKCIIEPUMEHTAIBLHYIO YCTaHOBKY, CIEAys MPEIOKCHHON WHCTPYKIMH, H
BBIYHCIIATH 3HAUCHNE BEIIMYNHEI;

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

XapaKTepu30BaTh TMPUHIMIBI  JCHCTBUS HW3YYEHHBIX MPUOOPOB W
TEXHUYECKUX YCTPOWCTB C OMOPOM Ha WX OMHCAHHUA (B TOM YHCIE:
CHUCTEMa OTOIUICHHUS JIOMOB, TUTPOMETp, MapoBas TypOMHA, amIepMeTp,
BOJIbTMETP, CUETUYHMK JJIEKTPUUYECKON HHEPruH, 3JICKTPOOCBETHUTEIbHBIC
npuOOpPHI, HATPEBATEIbHBIC AIEKTPOIPUOOPHI (IPUMEPHI), HIEKTPUUECKHUE
PEeIOXPAHUTEIH, DIEKTPOMArHUT, JIEKTPOABUTATEIb MIOCTOSTHHOTO TOKA),
UCTIONB3YSl 3HAHMUS O CBOWMCTBaxX (M3MUECKUX SIBICHUN U HEOOXOIUMBIC
¢duznyeckue 3aKOHOMEPHOCTH;

pacrno3HaBaTh MPOCThIE TEXHUYECKUE YCTPOMCTBA M H3MEPUTEIIbHBIC
npuboOpsl O CXeMaM M CXEMaTUYHBIM PHUCYHKaM (3KHUJIKOCTHBIN
TEPMOMETP, TEPMOC, TICUXPOMETpP, TUTPOMETpP, ABHUTaTEeb BHYTPEHHETO
CropaHusi, 3JEKTPOCKOI, PEOCTaT), COCTABIATh CXEMbl 3JEKTPUUYECKUX
[eMneil ¢ MOoCcIe0BaTEeNbHBIM U MapaylIeIbHBIM COCTUHEHHEM 3JIEMEHTOB,
pasziunyas ycioBHbIe 0003HAUEHUS 3JIEMEHTOB 3JIEKTPUUECKUX LIETel;



OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  HH(POPMALMIO O  [pUMEpax)
IPAaKTUYECKOIO HCIOJb30BaHUs (DU3MUECKUX 3HAHUNW B IOBCEAHEBHOU
XKU3HU 17151 oOecrnieueHnus: 0e30MacHOCTU Mpu oOpalieHuu ¢ npudbopamu u
TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHUS 3/I0POBbS U COOIIOACHHUS
HOPM 3KOJIOTUYECKOT0 IIOBEJACHUS B OKPYIKAIOLIEH CPELE;

OCYIIECTBIIATh MOMCK HHpopManuu (U3UYECKOTO COJEp)KaHus B
HNHTepHeTe, Ha OCHOBE MWMEKIOUIMXCA 3HAHUW U NOYTEM CpPaBHEHUSA
JOTIOJTHUTENbHBIX ~ UCTOYHUKOB  BBIACIATH  HMHPOpPMALIMIO, KOTOpas
ABIIIETCS IPOTUBOPEUUBON MIIH MOXKET OBITH HEJOCTOBEPHOI;
UCIIOJIb30BaTh MPH BBHINOJIHEHUN Y4Y€OHBIX 3a/laHUi HAay4HO-TIOMYJISPHYIO
JAUTEpaTypy  (PU3MYECKOro COAEpXkaHMs, CIPAaBOYHbIE MaTEepUalIbl,
pecypcbl cetu HTepHeT, BiaieTh NpuéMaMi KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus HH(POPMALMU U3 OJHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
co3/1aBaTh COOCTBEHHBIE NHCbMEHHBIE U KpaTKHE YCTHBIE COOOIICHMS,
0000mass wHPOpMANMIO W3 HECKOJIBKHX HCTOYHUKOB (PU3HYECKOTO
COJIEp)KaHus, B TOM YHCIE€ MYOJUYHO TPEACTABIATH PE3YJIbTaThl
IIPOEKTHOW WJIM UCCIENOBATEIBCKON NEATENBHOCTH, MPU 3TOM I'PAMOTHO
UCIIOJIb30BaTh W3YYEHHBIM NOHATHIHBIA anmapar Kypca (QU3MKH,
CONPOBOX/IATh BBICTYIUICHUE NPE3EHTALUENH;

IOPU BBINOJHEHUH YYEOHBIX MPOEKTOB U HCCIEIOBAaHUM (PU3NUECKUX
IIPOLIECCOB paclpeliesaTh OOA3aHHOCTH B TPYIINE B COOTBETCTBUU C
IIOCTABJICHHBIMM 33J]a4aMU, CJIEIUTH 3a BBIIIOJHEHUEM ILJIAaHA JECUCTBUU U
KOPpPEKTUPOBATh €ro, aJeKBaTHO OIICHMBAThb COOCTBEHHBIN BKJIaa B
NEeATENbHOCTh IPYIIIbI, BEICTPAUBaTh KOMMYHUKATHBHOE B3aMOJICICTBUE,
IPOSIBIISiS TOTOBHOCTD pa3peniaTb KOH(DIUKTHI.

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

UCIIOIb30BaTh TOHSTHUS: CUCTEMa OTcu€Ta, MaTepualibHas TOYKa,
TPAeKTOpUsI, OTHOCUTEILHOCTh MEXAHWYECKOTO MBIKCHHS, Jehopmarius
(ympyrasi, MjgacTU4ecKas), TpPEeHHE, LEHTPOCTPEMHUTEIbHOE YCKOPEHHE,
HEBECOMOCTbh M MEPErpy3KH, LEHTP TSHKECTH, aOCOIIOTHO TBEPIOE TEO,
HEHTP TSHKECTU TBEPAOTO Tella, paBHOBECHE, MEXaHUYECKHE KOJeOaHus u
BOJIHBI, 3BYK, HH(Pa3BYK M YJIbTPa3BYK, AJIEKTPOMATHUTHBIC BOJIHBI,
IKajga 3JEKTPOMArHUTHBIX BOJH, CBET, OJM30PYKOCTh U NallbHO30PKOCTh,
CIIEKTPhI UCITyCKAHUS W TOTJIONIEHUs, anb(da, OeTa- U raMma-u3IydeHus,
W30TOIIbI, SiFIEpHAsi SHEPTETHKA;

paznnyarh SIBJIEHUS (PAaBHOMEPHOE U HEPABHOMEPHOE MPSIMOJUHEITHOE
JBUKCHHUE, PABHOYCKOPEHHOE MPSMOJIMHEHHOE JBUKEHHE, CBOOOJHOE
NaJICHUE TEJl, PABHOMEPHOE JABUKEHUE MO OKPYKHOCTH, B3aMMOJICHCTBUE



TeJ, pEaKTUBHOE JBWXKEHHE, KOjeOaTeIbHOE JBIKCHHE (3aTyXarollue W
BBIHYKJCHHBIE KOJI€OaHUs), PE30HAHC, BOJTHOBOE JBHIKEHUE, OTPAXKEHUE
3ByKa, MNPAMOJIMHEWHOE PaCHpOCTPAHEHUE, OTPAXKECHHUE M MPEIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAXKEHUE CBETA, Pa3oKeHUe OeIoro cBeTa B
CIICKTP M CJIOXEHHE CHEKTPaJbHBIX IIBETOB, JUCIEPCHUS CBETAa,
€CTECTBCHHAsl PaJMOAKTUBHOCTh, BOSHUKHOBEHHUE JIMHEHYATOro0 CIEKTpa
U3JIyYEHHS) 110 ONMHUCAHUIO0 UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX AaHHOE (PU3UYECKOE SIBICHUE;

pacmo3HaBaTh TPOSIBICHHE W3YYEHHBIX (U3WYECKUX SBICHUUA B
OKpy’XKaromeM Mupe (B TOM YHCIEe (U3HYECKHUE SIBICHUS B IIPHUPOJIE:
MIPUJIMBBI U OTJIMBBI, IBUKEHHE TUIaHET COTHEYHOW CUCTEMBI, PEAKTUBHOE
JIBW)KEHHUE JKUBBIX OPraHU3MOB, BOCHPHUSATHE 3BYKOB JKHWBOTHBIMHU,
3eMJIETPSACEHUE, CEUCMUYECKME BOJIHBI, I[yHAMH, 3XO, I[B€Ta TeI,
ONTHYCCKHE SBJICHHUS B IPUPOJE, OMOJIOTHYECKOE JICHCTBHE BHUIUMOTO,
yIbTPadOICTOBOTO W  PEHTTCHOBCKOTO HM3JIyYCHHH, €CTCCTBCHHBIM
paauoaKTUBHBIA (POH, KOCMHUYECKHE Jy4H, PaJUOAKTUBHOE H3IyUYCHHE
MPUPOAHBIX MHUHEPAIOB, JECHUCTBUE PAAUOAKTUBHBIX W3IYYEHUN Ha
OpraHu3M YeJIOBEKa), MPU 3TOM IMEPEBOJUTH MPAKTUYECKYIO 3a7ady B
y4eOHYI0, BBIJICIATH CYIIECTBEHHBIC CBOMCTBa (MpH3HAKH) (HU3UUSCKHUX
SIBJICHUM;

OMUCHIBATh M3yYCHHBIEC CBOMCTBA Tel M (U3UYECKHUE SBIICHUSI, UCIIOJIB3YS
dbu3uyeckre BENUYMHBI (CPEAHSE M MIHOBEHHAs CKOpPOCTh Tejla Mpu
HEPaBHOMEPHOM JIBUKCHUH, YCKOPEHHE, MEPEMEIICHUE, MyTh, YTJIOBas
CKOpPOCTb, CHWJIa TPEHHUS, CUJIa YIPYrOCTH, CHJIA TSKECTH, YCKOPEHHE
CBOOOJHOrO TMAaJCHUsS, BEC TeJla, HUMIIYJIbC Tela, HUMITYJIbC CHIIbI,
MexXaHuueckas paboTa M MOIIHOCTh, MOTEHIMAJIbHAS DJHEPrusi Teua,
MOJHATOrO HaJ MOBEPXHOCTBHIO 3€MJIM, MOTCHUUAIbHAA YHEPrUsl CHKATOU
MPYXUHBI, KUHETUYECKAs] DJHEPIrus, IIOJHAsA MEXaHWYECKas DSHEPIHs,
MepUOJ M YacToTa KoJieOaHUM, JUTMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETa, MOKa3aTeb MPEIOMJICHUS CPEbl), MPU OMUCAHUU
NPaBWIbHO TPaKTOBaTh (U3UYECKUI CMBICI HCIOJIb3YEMbIX BEJIUYHUH,
0003HaUeHNA W CAWHHIBI (U3UYECKUX BEIWYWH, HAXOAWUTH (DOPMYIIHI,
CBSI3BIBAIOIIUE JIAHHYIO (PU3MUECKYIO BEIUYMHY C JAPYTUMHU BEIUYMHAMU,
CTPOUTH TpapUKK U3yUCHHBIX 3aBUCUMOCTEH (DU3NUECKUX BEITMYHH;
XapaKTepu30BaTh CBOWCTBA Tes, (U3WYECKUE SBICHUS U TMPOIIECCHI,
WCIIOJIb3YSl 3aKOH COXPAHEHMSI DHEPrUU, 3aKOH BCEMHUPHOIO TATOTCHHS,
MPUHLMUIT CYNEPHNO3UIMUA CWJI, TMPUHUWIN OTHOCUTEIbHOCTH | 'anmies,
3aKOHbl HbIOTOHA, 3aKOH COXpaHECHUS HUMITYJIbCA, 3aKOHBI OTPAXKEHHUS W
MPETOMJICHUS CBETA, 3aKOHBI COXPAHEHUS 3apsIZIOBOTO U MAaCCOBOTO YHUCE



OpU SJEPHBIX PEAKIUSIX, IPU 3TOM JaBaTh CIOBECHYI (POPMYIHUPOBKY
3aKOHA U 3aIlUCBhIBATh €T0 MATEMATUYECKOE BHIPAKEHHE;

OOBSCHATh (U3NYECKHE TPOIECChl W CBOMCTBA Tel, B TOM YHUCIEC U B
KOHTEKCTE CHUTYyallil MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISIBIATH
NPUYUHHO-CIIE/ICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHUE U3 2—3 JTOTHYECKUX
IIaroB C OMOpoil Ha 2-3 M3y4YEHHBIX CBOICTBAa (DU3MYECKUX SIBICHH,
(GU3NYIECKUX 3aKOHOB MJIH 3aKOHOMEPHOCTEH;

pemiath pacyéTHele 3ajaud  (omMparolmyecs Ha cucteMy U3 23
yYpaBHEHHUI), UCTIONb3Ys 3aKOHBI U (POPMYIIbI, CBSI3bIBAIOIINE (PU3HMUECKHE
BEJIMYMHBI: HA OCHOBE aHalIM3a YCJIOBUS 3aJaud 3alUChIBATH KPaTKOE
yCIIOBHE, BBISBISATH HEAOCTAIONIME WM M30BITOYHBIC JaHHBIC, BHIOMPAThH
3aKOHBI B (POPMYJIBI, HEOOXOAMMBIE JJISI PEIICHUS, POBOIUTH PACUETHI
OLICHWBATh PEAIUCTUYHOCTh TOJYUYEHHOTO 3HAYCHHUA (PHU3UUIECKOU
BEJIMUMHBI,

pacrno3HaBaTh MpOOJEMBbl, KOTOpPbIE MOXKHO PpELIUTh MpPU HMOMOIIU
(¢U3MUEeCKUX METOJOB, HCIIOJIb3YSl ONMUCAHWE HCCIENOBAHUSA, BBIIACIATH
IpoBEpsieMOe TPEINONOKEHHE, OICHUBATh MPABIWIBHOCTh MOPAIKA
NPOBEJCHHUS  HMCCIEAOBAHMSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOJIOIEHUH U OIBITOB;

OPOBOJUTH OMNBITHI 1O HAOMIONEHUIO (U3MYECKUX SIBICHUN WiIH
¢bu3nUecKux CBOMCTB Ten (M3ydeHHe BTOpPOro 3akoHa HploToHa, 3akoHa
COXPAaHEHHUS HHEPTUH, 3aBUCHUMOCTh TMEpHoAa KOoJIeOaHWH MPYKUHHOTO
MasiTHUKa OT MAacChl Ipy3a M KECTKOCTU MPY>KUHBI U HE3aBUCUMOCTH OT
aMIUTATYIbl MaJIbIX KOJIEOaHUM, MPSIMOJIMHEHHOE PACIIPOCTPAHEHHUE CBETA,
pasiokeHue 0ernoro cBeTa B CIEKTpP, U3yYCHHE CBOMCTB M300pakeHUs B
TUIOCKOM 3€pKajie W CBOWMCTB HW300pakKeHHsI MpeaMeTa B coOMparomien
AuH3e, HAOMIOJEHUE CIUIOMIHBIX W JIMHEHYaThIX CIEKTPOB HW3IYUYEHUS):
CaMOCTOSITENIbHO  COOMpaTh YCTAaHOBKY H3 HM30BITOUHOrO Habopa
o0Opy/sOBaHus, ONUCBHIBATH XOJ  ONbITA U €ro  pe3yJsbTarThl,
(GopMyIHpOBATH BHIBOIBI;

POBOJNUTH MPU HEOOXOAUMOCTH CEPHUIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpeqHee 3HAa4YCHHE U3MEPsIeMONM BeTUYMHBI ((POKYCHOE pacCTOSIHHE
coOuparomield JMH3bI), OOOCHOBBIBATH BBIOOp cmoco0a H3MEPEeHHS
(M3MepUTENbHOTO Mprbdopa);

NPOBOJNUTh HCCIEAOBAaHHWE 3aBUCHUMOCTEH (M3MUECKHX BEIUYHMH C
UCTIOJb30BAaHUEM TIPSAMBIX W3MEpPEHUH (3aBUCUMOCTH MYyTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM J[BIKEHUM 0€3 HayalbHON CKOPOCTH, NEpUoja
KoJie0aHUIl MaTeMaTHYEeCKOro MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTHU
yIiia OTPaXEHUsl CBETa OT yrja MaJeHHus W yIiia NMpeJOMJICHHs OT yria



najieHus): IJIAHUPOBAaTh HCCIEOBAaHUE, CaMOCTOSITEIbBHO COOMpaTh
YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl MOJYYEHHOM 3aBUCUMOCTH
bu3uYeCcKUX BEIWYUH B BUJE TaOmuIl U rpaduKoB, JeJaTh BBIBOJBI IO
pe3ynbTaTaM HCCIICIOBAHUS;

MPOBOJUTh KOCBEHHBIC W3MEPECHHS (U3MUECKUX BEIMYUH (CpEIHsIs
CKOPOCTb M YCKOpPEHHME Tella TMpU PABHOYCKOPEHHOM JIBHKCHHH,
YCKOPEHHE CBOOOJHOTO MaJCHHs, XECTKOCTh MPYKHHBI, KOI(PPHUIIHEHT
TPEHUS CKOJBKCHUS, MEXaHWYeCKas pabdoTa W MOIIHOCTh, YacTOTa M
nepuosi KoneOaHWii MaTeMaTHYeCKOro W TMPYKUHHOTO MAasTHUKOB,
onTHYecKass Ccuia coOuparomieil JIMH3BI, PAAUOAKTUBHBIN  (OH):
IUTAaHUPOBATh HM3MEPEHUs, COOMpATh SKCHEPUMEHTAIbHYIO YCTAaHOBKY H
BBITIOJIHATh U3MEPCHUS, CIICTys MPEIOKECHHON WHCTPYKIIUHU, BBIYUCIISITH
3HAYEHWE BEIMYMHBI U aHATU3UPOBATH MOJYICHHBIC PE3YIbTAThI C YIETOM
3aJJaHHOW MOTPEIIHOCTH U3MEPEHHUI;

coOr01aTh MpaBuUiia TEXHUKHA 0€30MaCHOCTH MPHU padboTe ¢ 1abopaTOpHBIM
00opyI0BaHUEM;

pasnuyaTh OCHOBHBIE TIPU3HAKH HW3YUYEHHBIX (DU3UYCCKUX MOJIETICH:
MaTepHabHasl TOYKa, a0CONIOTHO TBEPIOE TENO, TOYCYHBIA HCTOYHUK
CBeTa, JIy4d, TOHKas JIMH3a, IJIaHETapHas MOJeh aToMa, HYKJIOHHAs
MOJIeNIb AaTOMHOTO SI/IPA;

XapaKTepU30BaTh TPHUHIMIBI  JEHCTBUS H3YyYCHHBIX IMPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOPOM HAa HMX ONMUCaHUS (B TOM 4YHCIE:
CIIUJIOMETP, NAaTYMKUA TIOJIOKCHHS, PACCTOSIHHUS W YCKOPEHHUsS, paKeTa,
9X0JO0T, OYKH, TMepuckKor, ¢GoToanmapar, ONTHYECKHE CBETOBO/IBI,
CHEKTPOCKON, JO3UMETp, Kamepa BuiabcoHa), HCHONB3YysS 3HAHUS O
CcBOMCTBaX (UBMYECKUX SBJICHUW W  HEOOXOIUMbIC  (PUBHUECKHUE
3aKOHOMEPHOCTH;

UCIIOJI30BATh CXEMbl U CXEMATUYHBIC PUCYHKU M3YUYEHHBIX TEXHUYCCKUX
YCTPONCTB, M3MEPHUTEIIbHBIX MPUOOPOB M TEXHOJOTHMUYECKUX MPOIECCOB
OpU pEHIeHUH Y4YeOHO-IPAKTUYECKUX 3a7ad, ONTHYECKHE CXEMbI IS
NOCTPOEHUS U300PAKEHUI B IJIOCKOM 3€pKajie U cCOOMparoLel JIMH3E;
NPUBOAUTH  NpPUMEpPHl  (HAXOIWUTh  WH(DOpMAIMIO 0  TPUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUsS (U3MYECKUX 3HAHUNW B TOBCEIHEBHOMN
KU3HU JUIs oOecniedeHrs 06e30IacHOCTH MpU oOpalleHur ¢ npudbopaMu u
TEXHUYCCKUMHU YCTPOWCTBAMH, COXPAHCHHS 370POBbS M COOJFOACHUS
HOPM SKOJIOTHUYECKOTO TTOBEJCHUS B OKPY KAIOIIEH CpejIe;

OCYIIECTBIATh TMOUCK WHGOpMaMK  (U3UIECKOTO COACPKAHUSI B
HuTepHeTe, caMoCTOSTENBHO (HOPMYIHPYSI MOUCKOBBIN 3aMpoOC, HAXOAUTh



MyTH OIpPEAENICHUs IOCTOBEPHOCTH MOJYYEHHONW MH(OpPMAIIMK HA OCHOBE
VMEIOLINXCS 3HAHUU U JOIOJIHUTEIIbHBIX HCTOYHUKOB;

UCIIOIB30BaTh MPU BBIMOJHEHUU YUYEOHBIX 3aJlaHU HAyYHO-TIOMYJISPHYIO
auTepatypy  (U3MYECKOrO0  COACpPKAHUS, CHPABOYHBIE MaTepualbl,
pecypcebl cetu IHTEpHET, BIaaeTh NpuéMaMyu KOHCIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus UH(POPMAIIUU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
co3/1aBaTh COOCTBEHHBIC NMHUCHMEHHBIE W YCTHBIC COOOIIEHHS Ha OCHOBE
uHpoOpMalMK U3 HECKOIBKMX HCTOYHUKOB (DU3UUYECKOTO COJepKaHusi,
MyOJIMYHO MPEJICTABIATH PE3YJIbTaThl MPOSKTHOM MJIM MCCIIEI0BATENbCKON
JNEATEbHOCTH, TIPU O3TOM TPaMOTHO  HCHOJIb30BaTh  W3yYEHHBIN
NOHATUMHBIM anmapar M3y4dyaeMoro pasiena (U3UKH W COMPOBOXKAATH
BBICTYIUICHUE TIpEe3CHTalMed ¢ y4ETOM OCOOCHHOCTEH ayIuTOpUHU
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoanuecTBo yacos D1eKTPOHHbIE
Ne | HaumeHoBaHHUe pa3iesioB U Kontpoabnbie  TpaxTayeckue (un¢possbie)
n/nj TeM NpOrpaMMmsl Bcero o0pa3oBaTejibHbIE
padoThbI padoThbI
pecypchl
Pa3znen 1. ®dusuka u eé posib B NO3HAHUHU OKPYIKAKOLIEr0 MUpa
bu6mmoreka [IOK
1.1 ®du3uka - HayKa o IpUpoJIe 2
Y PHPOA https://m.edsoo.ru/7f416194
but6mmoreka [JOK
1.2 DuU3NYECKUE BEITUYUHBI 2 1
https://m.edsoo.ru/7f416194
13 EcrecTBeHHOHAYUHBIN METO/L ) 1 bu6muoteka [{IOK
' IO3HAHUA https://m.edsoo.ru/7f416194
Hroro no pazaeny 6

Pazjen 2. [lepBonayanbHble CBeleH

A 0 CTPOCHUH BeIIECTBA

2.1 CrpoeHue BemiecTBa 1 Bubmiorexa LIOK
https://m.edsoo.ru/7f416194
29 JIBr>KeHre U B3aUMOJICUCTBUE ) | bubnmnorexa [JOK
YaCTHIl BELIECTBA https://m.edsoo.ru/7f416194
73 ArperaTHbl€ COCTOSIHUS ) bubnuoreka [IOK
BCIICCTBA https://m.edsoo.ru/7f416194]
Hroro no pasneny 5

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

3.1

MexaHnyeckoe JIBMKEHUE

3

bubmuorexa [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

but6mmoreka [{OK

3.2 Hrepuus, macca, n10THOCTS 4 https://m.edsoo.ru/7f416194
bubnmoreka [IOK
. .B 14
33 Cuna. Bunet cu https://m.edsoo.ru/7f416194
Hroro no pazneny 21

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

Hasnenue. [lepenaua naBnenus

4.1 TBEPALIMH TEJIAMU 3 buGnnorexa LIOK
' P ’ https://m.edsoo.ru/7f416194
JKUJIKOCTSIMH U Ta3aMH
bubmuorexa [JOK
4.2 5
Jlasnenue xuaKocTn https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
4.3 A 6
TMOC(EpHOE AaBNeHue https://m.eds00.ru/7f416194
44 JleiicTBUE JKMAKOCTH U ra3a Ha 7 bu6mmoreka [IOK
' IOIPYKEHHOE B HUX TEJO https://m.edsoo.ru/7f416194
Hroro no pazneny 21

Pa3nes 5. PaGora n MOIIHOCTD. JHeprus

bubmuoreka [JOK
A P
. 800Ta ¥ MOLIHOCTE 3 https://m.edsoo.ru/7f416194
bubmuoreka [JOK
2 I1
> POCTHIE MEXATHIMET > https://m.edsoo.ru/7f416194
bubmnoreka [JOK
3:3 | Mexaniieckas onepris 4 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

12




8 KJIACC

KoanuyecTBo 4acoB

DJIEeKTPOHHbIE
Ne | HaumeHoBaHue pa3/ie/ioB Kontpoabnbie  TpaxTryeckue (ungposbie)
n/n M TeM NporpamMmsl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Pa3pen 1. TensioBblie iBJICHUS
11 Ctpoenue u cBoiCTBa 7 bubmmoreka [JOK
' BEILECTBA https://m.edsoo.ru/7f4181ce
bu6nuoreka [JOK
12 | T 21 1 5
CTIOBLIC MPOLECCH https://m.edsoo.ru/7f4181ce
Hroro no pazaeny 28
Pa3nes 2. DiieKTpH4ecKHe M MATHUTHBIE SIBJICHHSA
DNEeKTpUYECKHE 3apsiabl.
2.1 3a ﬂ)ile)HHLIe Tenai I/II[X 7 1 bubmorexa HOK
' p . https://m.edsoo.ru/7f4181ce
B3aMMO/ICIICTBHE
[TocTostHABIHM bu6mmoreka [IOK
2.2 . 20 1 7
BIIEKTPUYECKHUIN TOK https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.3 MarHuTHeIC SBICHHS 6 ! = https://m.edsoo.ru/7f4181ce
24 DOneKkTpoMarHuTHas 4 bubnuorexa [JOK
' WH Ty KIHS 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

KoauuecTBO yacon DIeKTPOHHBIE
Ne | HaumeHoBaHue pa3/ie/ioB Kontpoabnbie  TpaxTryeckue (ungposbie)
n/n M TeM NporpamMmsl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Pa3pen 1. Mexann4ueckue siBJICHUSA
11 MexaHn4ecKoe ABIKCHUE U 10 | bu6nuoreka [JOK
' CIIOCOOBI €0 OIMMCAHMS https://m.edsoo.ru/7f41a4a6
bu6nuoreka [JOK
1.2 BzaumoneiicTBue Tel 20 1 3
A https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3aKOHbI COXpPaHCHUS 10 3
p https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 40
Pa3nen 2. Mexannyeckue Koj1e0aHUS U BOJHDI
bu6nmoreka [JOK
2.1 Mexanuueckue Koyieoda 7 3
XAHITHCCKH ATCDAHIA https://m.edsoo.ru/7f41a4a6
29 MexaHU4eCKUE BOJIHBI. 2 1 3 bubmuoreka [JOK
' 3ByK https:/m.edsoo.ru/7f41a4a6
Hroro no pasaeny 15

Pa3znen 3. DiieKTpOMArHUTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJHBI

31 DNEeKTPOMarHuTHOE TOJIe U 6 ) bubmmoreka [JOK
' 3JIEKTPOMATHUTHBIE 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 ) bubnuorexa [JOK
' cBETa https://m.edsoo.ru/7f41a4a6
49 JIuH3bI 1 onTHYECKHUE 6 3 bubmuoreka [JOK
' prOOpbI https://m.edsoo.ru/7f41a4a6
43 Paznosxenune 6emnoro ceera B 3 ) bubmuoreka [JOK
' CIIEKTP https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 15
Pa3nen 5. KBaHTOBBIE SIBJIEHUSA
51 Hcnyckanue U MorjaoueHue 4 1 bubnuoreka [IOK
' CBETa aTOMOM https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
2 1
> CTpoene aToMHOrO s1pa 6 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
53 )| 7 1
/ICPHPIC PeaKitit https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 17
Pa3nea 6. [loBTopuTe1bH0-000011a101IM I MOAYJIb
IToBTOpEeHME M 0000IIEHNE
6.1 coJiepkaHus Kypca GU3HKH 9 2 bubmorexa HOK
' P P https://m.edsoo.nu/7f41a4a6
3a 7-9 knacc
Hroro no pazneny 9
OBIIEE KOJIMYECTBO
- 102 27

YACOB I10 [TPOTPAMME



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
KosmuecTBo yacos D1IeKTPOHHBIE

Ne Mara uudposbie

Tema ypoka Kontpoabuble, IlpakTuuyeckue
n/n Bcero u3yuyeHusi | oOpa3zoBaresibHbIE

padoThI padoThl
pecypcsbl

®duzuka — HayKa 0 IpUpoJIE.

1 1 .1 1.
SIBnenus npuposl. 05.09.2023 1, SAaHHe

5 Du3NYECKUe SBICHUS. 1 > sanamie 2

. Hue 2.
dusnvecKue TEPMHUHEIL. 07.09.2023 e
du3nvecKre BEITMINHBI U HX

3 1 .4-5,c. 14 L
3MepeHe. 12.09.2023 T YR
WHcTpyKTax Mo TEXHUKE
6e3onacHoctu. JlaboparopHas

4 pabora Ne 1: "Onpenenenue 1 1 14.092003 ™ 5, 3anHue 4.

IIEHBI JICIICHUS
U3MEPUTEILHOTO TIprudopa’.
HaydHbie MeTOIBI H3yUeHUS bubmmorexa [IOK

5 Y o g Y 1 19.09.2023 https://m.edsoo.ru/ff09f72a
npupoibl. PU3KKa U TEXHHKA. .09. 1.3, 6, c. 10, 24 Hrorm.
CrtpoeHue BemecTna.

6 1 .7-8 .2 6.
MouteKyJbi. 21.09.2023 7% YIP- £, SaAAHHE
NHCcTpyKTaX 110 TEXHUKE
6e3onacuoctu JlaboparopHas bubmmorexa [IOK

7 1 1 https://m.edsoo.ru/ff09fe0
pabota Ne 2: "Onpenenenne 26.09.2023 I > 2m Sam— =4
pa3sMepoB MabIx Ten'. YHp- <

8 BpoyHOBCKOE ABUKEHHUE. 1 bubmmoreka [JOK



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

28.09.2023

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

. 9, 10, ynop. 3.
B3anMHOe npuTskeHue U
9 L1, 4.
OTTaJKUBaHUE MOJIEKYJI 03.10.2023] yip
ArperatHble COCTOSIHUS
10 12 10.
BemecTBa 05.10.2023 7 PAAHE
Paznuuue B MonekynasipHOM
o
11 A ’ https://m.edsoo.ru/ff0a0378,
O060061eHne o pa3aeny 10.10.2023
n. 13, ynop. 5, c. 42 urorn.
«IIlepBoHauanbpHbIE CBEACHUS O
CTPOCHHUHU BEILIECTBAY.
MexaHHU4ecKoe JBHKCHHUE. bu6mmoreka [JOK
12 P https://m. ru/fl
aBHOMEPHOE U 12.10.2023 tps://m.edsoo.ru/ff0a05c6,
HEPaBHOMEPHOE JIBI)KECHHUE. n. 14-15, op. 6.
CxopocTb. EAMHUILIBI CKOPOCTH. bu6mmoreka [JOK
13 Pacuér mytu u BpeMeHH 17.10.2023 https://m.edsoo.ru/ff0a079c¢,
JIBUYKEHUS. n. 16-17, ynp. 7-8.
[IpssMmonuHEeiHOE bubmuorexa [JOK
. ://m. . ,
14 PaBHOYCKOPEHHOE JBUKEHUE 19.10.2023 https://m.edsoo.ru/ff0a0a
VYckopenue. m. 18, ynp. 9.
NHCcTpyKTaX I TEXHUKE
0 . JIab
e3ornacHocTu. JJaboparopHas BuGorexa LIOK
15 pabota Ne 3: "U3mepenue httos://med 1£020c10
S://1mM.€dS00.1uU, ayvuc
Macchl Tena". Maepuus. Macca 24.10.2023 . ’
n. 19-21, ynp. 10-11.
— Mepa UHEPTHOCTH TeJl.
B3aumoneiicTeue Tei.
16 HNHCTpyKTaX 10 TEXHUKE bubmuoteka [{OK, m. 23,



https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0a
https://m.edsoo.ru/ff0a0c10

6e3onacHoctu. JlaboparopHas 27.10.2023] ymp. 12.
pabota Ne 4: "Uzmepenue

o0wéMma Tena". IlmoTHOCTH

BEIIECTBA.

NHcTpyKTaX 1O TEXHUKE

17 6e3onacHoctH. JlabopaTopHas 1. 24, yp. 13,
pabota Ne 5: «OnpenencHue 07.11.2023
TJIOTHOCTHU TBEPJIOTO TEIa.

bu6mmoreka [IOK

18 Pemrenue 3agad mo reMme https://m.edsoo.ru/ff0al23c,

"ITnoTHOCTE BemiecTna'” 09.11.2023| 3amauu, Tabauia
bopmy.
Pemrenue 3agad mmo reMe:

19 MexaHI/I'-ieCKOG I[BI/Dj(GHI/Ie u 14.11.2023 yop 9, 11, 13.

B3auMo/eiicTBue Ten".
Konrponsnas padora Ne 1:

20 "JIBYOKEHHE U B3aUMOJIENCTBHE TOBT. Onp. TabHua

| 16.11.2023| dopmyr.
Ten".
Cuna. SIBneHue TArOTEHUSI.

21 . .25-2 . 14-15.
Cuna Tsxectu. Cuna 21112023 5-27, ynp 5
ynpyroctu. 3akoH ['yka.

C N
A5 Mexcty CuroR ke BuGmorera LIOK
M i Tena. Tena.
22 https://m.edsoo.ru/ff0al778,
Pemenue 3anau no teme "Cuiia 23.11.2023
" m. 28, ymp. 16.
TSOKECTH
Cuna TsKecTH Ha JpyTrux bubnuorexa LIOK
2 . D https://m. ru/ff0al502
3 niaaHeTax. Gu3nyecKue 78.11.2023 tps://m.edsoo.ru/ff0al502,
XapaKTEPUCTUKH IJIAHET n. 29, yop. 17.



https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502

NHCTpyKTaX 1O TEXHUKE

6e3onacHoctH. JlabopaTopHas bubmuorexa [JOK

24 pabota Ne 6: "UccnenoBanue 30.11.2023 https://m.edsoo.ru/ff0al8cc,
cwibl ynpyroctu". 3mepenue o . 30, ynp. 18.
cui. lunamomerp

bu6mmoreka [IOK
. ps://m. i ,
25 Bec Tema. HeBecomocTh 05.12.2023 https://m.edsoo.ru/ff0al778
m. 28, c. 96, ymp. 16.
Crno>xeHue IByX CHII, ) I'BGmorexa LIOK
HaIpaBJIEHHBIX 10 OJTHOM

26 i . https://m.edsoo.ru/ff0ala70,

npsmoii. PaBHonieiicTBy01as1 07.12.2023

m. 31, ynp. 19.
CHUII
Pemrenue 3agad mo reMe

27 .31 1-4.
"PaBHoelicTBYIOIIAs CHIT" 12.12.2023 . 5%, saliaan
Cuna TpeHus U e€ BHIBI bubmmorexa [IOK

28 T eHH: B IIPUPOJIE HI[TGD;HHKC 14.12.2023 hitps://m.edsoo.nu/fflal b9,

p PHPOA o n. 32-34, ¢. 113 urorn
NHcTpyKTaX 110 TEXHUKE
6e3omacHoctu. JlaboparopHas bubnmoreka [JOK

29 pabora Ne 7: "I'pagyupoBanue 19.12.2003 https://m.edsoo.ru/ff0alcc8,
NPYXXUHBI U M3MEPEHUE CHIT o c. 113-114 urorn.
TuHAMOMETPM".

30 Pemenue 3agad mo Temam: saauu, TabuIa GopMyYT
"Cuer", "Bec tena’. 21.12.2023 ~HH, TADTHIA GOPMY
Pemenue 3agau mo remam:

31 «['paduueckoe n3odpaxeHue bubnuorexa [IOK
cui», «PaBHOIEHCTBYIOIIAS 26.12.2023| https://m.edsoo.ru/ff0alde0

CHID».



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

KonTponbhas padora Ne 2:

32 C I
«Cusl pa(bnqec”Koe 78.12.2023
n300pakeHue cui'".
Hasienne. CriocoObl bubmmoreka [JOK
33 YMEHBIIEHUS U YBEITMYEHHUS 09.01.2024 https://m.edsoo.ru/ff0a20a6,
JTABJICHUS . 35, ymp. 20.
JlaBrienue ra3a. 3aBUCUMOCTD bubmuoreka [JOK
34 IIaBJIEHNS Ta3a OT 00bEMa, 11.01.2004 https://m.edsoo.ru/ff0a2376.
TEMIIEpaTypbl 1. 36, 3ananue 26.
[Iepenaua naBiieHUs: TBEPABIMU bubnmoreka [JOK
35 TeJlaMH, )KUAKOCTIMU U 16.01.2024 https://m.edsoo.ru/ff0a25b0,
razamu. 3akoH [lackans m. 37, ynp. 21.
JlaBlieHHE B )KUJIKOCTH U Ta3e, bu6mmoreka [JOK
i https://m. ru/ff0a271
36 BBI3BAHHOE JCHCTBUEM CHIIBI 18.01.2004 tps://m.edsoo.ru/ff0a2718,
TSDKECTU . 38-39, ynp. 22.
Perrenue 3agad mo reme bu6mmoreka [JOK
37 «JlaBneHue B )KUIKOCTH U rase. 73.01.2024 https://m.edsoo.ru/ff0a2.
3akoH ITackais» 3aja4u, 3ajanue 28.
bu6mmoreka [IOK
38 CooOmiaromuecs cocybl 25.01.2004 https://m.edsoo.ru/ff0a2970,
1. 40, ynp. 23.
bu6 OK
Bec Bo3ayxa. ATmochepHoe nomrotexa Il
39 https://m.edsoo.ru/ff0a3136,
JaBJICHUE. 30.01.2024
m. 41, ymp. 24.
N3mepenune atmochepHOTO
40 .42 . 25.
nasnenus. OneiT Toppuuenu. 01022024 77 yip
A1 ATmochepa 3eMiH U IPUIUHBL bubnuoreka [IOK
e€ cymiectBoBaHus. Pernenue 06.02.2024 https://m.edsoo.ru/ff0a2b5a



https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a

3a1ad.

Bapomerp-anepous. bubnmoreka [JOK
42 ATMmoc(epHoe naBiieHue Ha 08.02.2024 https://m.edsoo.ru/ff0a2bS5a.
pa3INyYHbI BHICOTAX. 1. 43 ynp. 26.
. bubnunorexa LIOK
Manomerpsl. [TopiaeBon
43 . https://m.edsoo.ru/ff0a2da8,
JKUJIKOCTHBIN Hacoc. 13.02.2024
. 44, ynp. 27.
bubmuoreka [{OK
44 r 5 . https://m.edsoo.ru/ff0a2fc4
WJpaBIMYECKUHU IIPECC 15.02.2024 ps://m.edsoo.ru/ff0a2fc4,
. 45, ynp. 28.
3aBUCUMOCTH aTMOC(HEPHOTO
45 aBJICHUS OT BBICOTHI Ha bromorexa [OK
A 20.02.2024 https://m.edsoo.ru/ff0a2fc4
YPOBHEM MODSI.
46 Pemenue 3agad mo reme "
AtMocdepHoe naBieHue" 22.02.2024
JlelicTBue ®UJIKOCTH U Ta3a HA
47 MOTPY>KEHHOE B HUX TEJO bubmmorexa [IOK
Py ’ https://m.edsoo.ru/ff0a3276
ApxumenoBa cuiia
Jlaboparopnas pabota
«Omnpenenenue
48 BLITaP;IiIHBa}o el CUJIbI bubmorexa [IOK
. I\I,I ’ https://m.edsoo.ru/ff0a33fc
JCHCTBYIOIIEH Ha TEJIO,
MOTPY>KEHHOE B JKUJIKOCTbY
Jlaboparopnas paboTa 1mo Teme
«Uccnenosanue 3aBUCUMOCTH
i bubmuoreka [JOK
49 Beca TeJa B BOJIE OT 00bEéMa

MOTPY>KEHHOM B AKHUJKOCTh
YacTH Tea»

https://m.edsoo.ru/ff0a3514



https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514

bu6mmoreka [IOK

30 Hnasartie Tex https://m.edsoo.ru/ff0a3a96
Jlaboparopnas pabota
"KonctpyupoBanue apeomerpa
51 UJIM KOHCTPYHUPOBAHUE JIOJKU U 1
OmpeeIICHUE €€
Ipy30M0bEMHOCTH"
Pewenue 3ampau no remam:
«IInaBanue cynos.
52 BosnyxomiaBanuey, bubmmorexa [IOK
https://m.edsoo.ru/ff0a3654
«JlaBneHue TBEPABIX TET,
JKUIKOCTEN U ra3oBy
KonTponbnas pabota mo teme
53 «/laBiIeHHE TBEPIBIX TE,
JKUJIKOCTEN U Ta30B)
bu6mmoreka [JOK
>4 Mexarurieckas pabota https://m.edsoo.ru/ff0a3{82
55 MomHocTs. Enunuiisi bubmuoreka [JOK
MOIITHOCTH https://m.edsoo.ru/ff0a3{82
Ypoxk-uccienoanue "Pacuér
56 MOILHOCTH, Pa3BUBAEMOI1 IIpU 1
noabEMe 1o JecTHUIe"
57 [IpocTeie MexaHnu3Mbl. Poryar.
PaBHOBecue cuit Ha ppluare
Prryaru B TexHuke, ObITY U
58 npupoze. JlabopaTopHas 0.5 bubmuorexa [IOK

pabora «lVccienoBanue
YCIIOBUI PaBHOBECHS phlyaray

https://m.edsoo.ru/ff0a478¢e



https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e

59

Pemrenue 3agad mo reMe
«Y 0B PAaBHOBECHUS
phIyara

bubmuoreka [JOK
https://m.edsoo.ru/ff0a48a6

60

Koadduument moneznoro
JNEUCTBUS MEXaHU3Ma.
JlabopaTtopHnas pabota
«3mepenue KII/] HaknoHHOM
TIOCKOCTH

0.5

61

Pemrenue 3agad mo reMe
"Pabota, momHOCTH, KITJ1"

bu6mmorexa [JOK
https://m.edsoo.ru/ff0a4c48

62

Mexanudeckas SJHEprusi.
Kunernueckas u
MIOTEHIMAIbHAs YHEPT U

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a4252

63

3aKOH COXpaHEHMsI
MEXaHUYECKON YHEPruu

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

64

YPpOK-3KCIIEpUMEHT 10 TeME
"DKCnepUMEHTaIbHOE
onpeeaeHue N3MEHEHUS
KUHETUYECKON U
MOTEHIIMATBLHON SHEPTUU TIPU
CKaThIBAaHWUHM TEJIA 110
HaKJIOHHOM TIOCKOCTH"

65

Konrponsnas padora no Teme
«PaboTa 1 MOIITHOCTB.
DOHeprus»

66

PesepBHylit ypok. Pabora ¢
TEKCTaMH 110 TEME
"MexaHnuueckoe aBruxeHue"

bubmuoreka [{OK
https://m.edsoo.ru/ff0adeec6



https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6

PesepBHblit ypok. Pabota ¢
TekcTaMu 110 Teme "JlaBienue

bubmuoreka [JOK

67 TBEPABIX TEJ, )KUAKOCTEU U ! https://m.edsoo.ru/ff0a4ffe
razoB"
PesepBHblit ypok. Pabota ¢

68 TekcTtamu 1o Teme ""Pabora. 1

MomuHocTtb. DHeprus"

OBIIEE KOJIMYECTBO YACOB
[10 [TIPOT'PAMME

68

13



https://m.edsoo.ru/ff0a4ffe

8 KJIACC

KoanyecTBO 4acos

DJIEeKTPOHHbIE
Ne ara u(pposbie
Tema ypoka Kourpoabnbie, IlpakTHyeckue A uHpp
n/n Bcero u3ydeHusi oOpa3oBaTesIbHbIE
padoTsI padoThI
pecypcsl
OCHOBHBIE TOJIOKEHUS
| MOJIEKYJISIPHO-KUHETHUECKON | bubnunorexa [JOK
TEOPHUU U UX OIBITHEIE https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
) Macca u pa3mep aTOMOB U |
MOJIEKYJI
Monenu TBEPAOTO, JKUIKOIO U
3 ra3zoo0 aSHOI::"O CO(’)TOHHI/If/'I 1 bubmmorexa [IOK
P https://m.edsoo.ru/ff0a540e
BEILIECTBA
OOBbsiCHEHUE CBOWCTB
TBEPIIOTO, )KUIKOTO U
4 ra3000pa3HOro COCTOSTHUHN |
BEILIECTBA HA OCHOBE
MOJIOKEHUN MOJIEKYJIIPHO-
KUHETUYECKON TeOpUHn
5 Kpucrannmaeckue u amopdasie | bubmmoreka [JOK
Tena https://m.edsoo.ru/ff0a5800
6 CmauuBaHue U KallWUISIPHOCTb. | bubnmnorexa [JOK
[ToBepXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe pacuupeHue u | bubnunoreka [IOK
c)Katue https://m.edsoo.ru/ff0a5a26
8 Temnepatypa. CBs3b 1



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

TeMIIEpaTypbl CO CKOPOCTHIO
TEIUIOBOTO JABMKEHMS YaCTHI]

BnyTtpenHss sHeprus.

TETUIOEMKOCTH BelecTa"

9 Cnioco0bI U3MEHEHHUS bubmmorexa [IOK
N https://m.edsoo.ru/ff0a5c60
BHYTpPEHHEH YHEPTUU
10 Buaw Tennonepegaun bubmmorexa [IOK
A el https://m.edsoo.ru/ff0a6412
VYpoxk-koH(pepeHus
"[IpakTHueckoe UCIOIb30BaHNE Bu6 1OK
_ HOJIMOTEKA
11 TEIUIOBBLIX CBOMCTB BEIIECTB U httos://m.ed 08650
ps://m.edsoo.ru/ff0a65¢
MaTepHasoB B IEISIX
aHeprocoepekeHus "
12 KonudaecTBO TEMIOTHI. bubmuoreka [JOK
VY nenbHas TEIMIOEMKOCTh https://m.edsoo.ru/ff0a6976
YpaBHEHHE TEIII0BOIO 56 ITOK
HOIMOTEeKA
13 Oananca. TermmooOMeH u
https://m.edsoo.ru/ff0a7088
TEIJIOBOE PaBHOBECHUE
JlaGopatopHnast pabora
14 "HccnemoBanue IBIEHUS bubnuoreka [JOK
TEIJI000MEHa MPU CMENTUBAHUU https://m.edsoo.ru/ff0a6a98
XOJIOJTHOU U Topsiueit BobI"
Pacuer konuuecTBa TEIIOTHI,
15 HE0OXOIUMOTO ISl HATPEBAHUS
TeJa U BBIIEISIEMOT0 UM MPHU
OXJIKICHUH
JlaGopatopHnast pabota BuGmiorexa LOK
16 "Onpenenenue yaenbHOU

https://m.edsoo.ru/ff0a6bb0



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
https://m.edsoo.ru/ff0a6bb0

DHeprus ToIMBa. Y ieiabHas

bub6mmoreka [{OK

17
TETJI0Ta CTOPAHUS https://m.edsoo.ru/ff0a7b5a
IInaBnenue u oTBepaeBaHUE

18 KPHUCTAITMIESCKUX TeJl bubmorexa LIOK

p | https://m.edsoo.ru/ff0a71d2
VY neapHas TEIUIOTA IIJIaBJICHUS
JIaboparopHas pabora
19 "On IG)ILCJIIE)EHI/IG pI[CJIBHOf/i budmmorexa LOK
p M " https://m.edsoo.ru/ff0a72fe
TEIUIOTHI IIJIaBJICHUS JIbIa

20 [Tapoo6pazoBanue u bubnuoreka [IOK
KoHeHcauus. Mcnapenue https://m.edsoo.ru/ff0a740c¢c
Kunenune. Y nennHas Temiora
napooOpa3oBaHus U

21 KOHJEHCAlluU. 3aBUCHUMOCTh bubnmorexa [IOK

’ https://m.edsoo.ru/ff0a786¢
TEMIIEPATYPHI KUTICHUS OT
aTMoc(hepHOro JaBICHUS
BrnaxnocTs Bo3ayxa.

” JlaGopatopHnas pabora bubnumoreka [IOK
"OnpeneneHne OTHOCUTEIbHOM https://m.edsoo.ru/ff0a7628
BJIQKHOCTH BO3ayxa"

Pemrenne 3ama4u Ha

23 ONPEAEIIEHUE BIIAXKHOCTU
BO3/1yXxa
[TpuHIIUTIBI paOOTHI TETIIIOBBIX

24 neurateneit. [Taposas TypOuHa.

JlBurarenb BHYTPEHHETO
CropaHus
)5 KIIJI TenmoBoro aBurares. bu6mmoreka [IOK

TemmoBrie JABUT'aTCIIN U 3alllMTa

https://m.edsoo.ru/ff0a7c7c



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
https://m.edsoo.ru/ff0a7c7c

OKpYKarolleil cpeabl

26

3aKOH COXpaHEHMsI U
IIpeBpallEeHus DHEPTUU B
TCIJIOBBIX ITPOLECCax

27

[ToaroroBka Kk KOHTPOJIBHOM
pabote mo Teme "TemoBsie
sBiaeHus. U3MeHenue
arperaTHbIX COCTOSTHUI
Berecrna"

bubnuoreka [JOK
https://m.edsoo.ru/ff0a83{2

28

Konrponsnas padora no teme
"TernnoBsie SIBICHHUS.
N3menenune arperaTHbIx
COCTOSIHHH BelecTBa"

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

29

Onekrpusaius Ten. /[Ba pona
AIEKTPUUYECKUX 3apsI0B

30

Ypoxk-uccienoBanue
"OnexkTpu3auus Tea UHAYKIUEH
U TIPYA CONIPUKOCHOBEHUH"

31

B3anmoneiicTBre 3apsyKeHHBIX
ten. 3akoH Kynona

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a87e4

32

DneKTpuYecKoe moJie.
HanpsixeHHOCTB
ANEKTPUYECKOTO TOJIS.
[TpunHuMn cyneprno3uun
NEKTPUYECKUX TOJIEN

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a8a0a

33

Hocurenu snexkrpruecknx
3apsA0B. DJIEMEHTapHBIN 3apsl.
Crtpoenue aToma



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

[IpOBOTHUKY W TUATEKTPUKH.

bu6mmoreka [IOK

34 3aKOH COXpaHEHUs
P https://m.edsoo.ru/ff0a8ef6
ANEKTPUYECKOTO 3apsaa
Pemenue 3aga4 Ha npuMEHEHNE
35 CBOMCTB 2JIEKTPUYECKUX bubmmorexa [IOK
P https://m.edsoo.ru/ff0a90cc
3apsoB
DNeKTpUUYECKU TOK, YCIOBUS

16 €ro CyIIeCTBOBaHUSI. bubnmoreka [JOK
M cTOYHMKH 3TIEKTPUYECKOTO https://m.edsoo.ru/ff0a95a4
TOKa

37 JlecTBUSI 3IEKTPUUECKOTO bubnuoreka [IOK
TOKa https://m.edsoo.ru/ff0a96b2
Ypoxk-uccienoBanue

13 "JleficTBHE 3IEKTPUUECKOTO ]

TOJIsI Ha IPOBOJAHUKHU U
IUBJIEKTPUKNA"

39 DNEeKTPUYECKHUM TOK B bubnmnorexka [JOK
METaJlIax, >XUIKOCTIX U razax https://m.edsoo.ru/ff0a9838

40 DJIeKTpUYecKas 1emnb U e€
COCTaBHBIE YaCTH
Cuna toka. JlabopaTopHas

41 abora "U3mepenue u 0.5 bubmmorexa LHOK
P p . ’ https://m.edsoo.ru/ff0a8bd6
peryIMpoBaHHUe CUJIbI TOKA
DNEeKTpUUYECKOE HATIPSKEHHE.

4 BoasT™metp. JIaboparopHas 0.5 bubmmoreka [JOK
pabora "U3mepenne u ' https://m.edsoo.ru/ff0a%¢14
peryirpoBaHue HanpsoKeHus"

43 CornpoTuBiieHHE TPOBOAHHKA. bubnuorexa [JOK



https://m.edsoo.ru/ff0a8ef6
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VY nenbHOE CONPOTHUBIICHHE
BEIIIECTBA

https://m.edsoo.ru/ff0aa738

44

Jlaboparopuas pabota
"3aBUCUMOCTD AJIEKTPUUECKOTO
COIIPOTHBIICHUSI IPOBOTHUKA OT
€ro JUTMHBI, TUTOTIA/IN
MOTIEPEYHOTO CCUCHHUSI U
Marepuana"

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

45

3aBI/ICI/IMOCTI) CHJIBI TOKA OT
HanpsbkeHus. 3akodH Oma st
yJacTKa 1eru

bubmmoreka [IOK
https://m.edsoo.ru/ff0aad4a

46

Jlaboparopuas pabota
"UccnenoBanne 3aBUCUMOCTH
CHJIBI TOKA, UIYIIETO Yepes3
PE3UCTOP, OT CONPOTHUBIICHHS
pe3ucTopa M HANPSHKEHUS Ha
pesuctope"

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

47

IlocienoBaTenbpHOE U
napajieTbHOE COSTUHEHUS
MIPOBOTHUKOB

48

JlaGopaTtopHnast pabota
"[IpoBepka mpaBuIia CIOKEHHS
HanpsHKEHUU NMpU
MOCJIe10BaTEIbHOM
COEIMHEHUHU JIBYX PE3UCTOPOB"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0aaas8

49

Jlabopartopnas pabota
"IIpoBepka npaBuia AJis CHIIbI
TOKa MpU NMapajuieTbHOM
COCMHEHUH PE3UCTOPOB"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0aadle



https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e

Pemenue 3aga4 Ha npyuMEHEeHNE

bu6mmoreka [IOK
50 3akoHa Oma 1Sl pa3auyHOTO
https://m.edsoo.ru/ff0aaf8a
COEMHEHUS IPOBOIHUKOB
Pabota u MomtHOCTH
bubmuoreka [JOK
51 ANEKTPUYECKOTO TOKA. 3aKOH
https://m.edsoo.ru/ff0ab124
Jlxoynsa-Jlenna
Jlaboparopnas pabota
5 "Onpenenenue padboTsl U bu6mmoreka [IOK
MOIITHOCTH JJIEKTPHUYECKOTO https://m.edsoo.ru/ff0ab3e0
TOKa"
DNEeKTPUYECKUE LIETIH U
53 MOTPEOUTENH IIEKTPUUECKOMN bu6muoreka [IOK
sHepruu B ObITy. KopoTkoe https://m.edsoo.ru/ff0ab660)
3aMbIKaHUE
IToaroroBka K KOHTPOJIBHON
pabote 1mo Teme
54 "DeKTpUUECKHUE 3apsIbl. bubmmoreka [JOK
3apsKEHHbIE TeJIa U UX https://m.edsoo.ru/ff0abd2¢c
B3auMoAcucTBUA. I10CTOSHHBII
AJIEKTPUYECKUMA TOK"
KonTponbHas pabota no teme
"DeKTpUUECKHUE 3apsIbI.
bu6mmorexa [IOK
55 3apsiKEHHbIE TeJla U UX
. . https://m.edsoo.ru/ff0abea8
B3aumoeiicTBus. [locTossHHBIHI
ANEKTPUYECKUN TOK"
56 [TocTosiHHBIE MAarHUTHI, KX
B3aHlMOJICHCTBHE
57 VYpok-uccrienoBanue bubnuorexa [JOK



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

"N3y4enue mnoyiei OCTOSTHHBIX
MarHuToB"

https://m.edsoo.ru/ff0ac3d0

58

MaruautHoe 1nosie. MarautHoe
1oJI€ 3EMIIN U €T0 3HAYECHUE
IUTS J)KU3HHU Ha 3eMiie

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

59

OmnsIT Opcrena. MarautHoe
I0JI€ IEKTPUUECKOr0 TOKa
MarauTtHoe 1ose KaTyIIKy C
TOKOM

bubnuoreka [JOK
https://m.edsoo.ru/ff0ac1d2

60

IIpuMeHeHne 31EeKTPOMArHuTOB
B TexHuke. JlaboparopHas
paborta "U3ydeHue neicTBus
MAarHuTHOI'O I10JI1 Ha
MPOBOJHUK C TOKOM"

0.5

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

61

DNEeKTpOABUTATEIb
MIOCTOSIHHOT'O TOKA.
Hcnons3zoBanue
AJIEKTPOJIBUTATENICH B
TEXHUUYECKUX YCTPONCTBAX U Ha
Tpancnopre. JlabopaTopHas
pabota "KoncTpynpoBanue u
u3ydeHue paboTbl
aneKTpojBurarens"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0ac86¢c

62

OnbiTel Papajes. 3aKoH
3JEKTPOMArHUTHOM MHIAYKIUU.
IIpaBuio Jlenna

63

Onekrporereparop. CrocoOs
MOJTYYCHHUS DIICKTPHICCKON
SHEPTUH. DIEKTPOCTAHIINU Ha



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

BO300HOBIISIEMBIX HCTOYHHKAX
SHEPTUU

IToaroroBka K KOHTPOJIBHOMN
pabote 1mo Teme

64 " 1
DNEeKTpUYECKUE U MarHUTHBIE
SIBJICHUS"
KonrponsHas pabora o Teme
" bubmuoreka [JOK
65 DNEeKTPUYECKHE U MarHUTHBIE 1
" https://m.edsoo.ru/ff0acb14
SIBJICHUS
PezepsHblii ypok. Pabora ¢
" bubmmorexa [JOK
66 TeKcTaMu 1o TeMe "TeroBbie 1
" https://m.edsoo.ru/ff0acc5e
SIBJICHUS
PezepaHblii ypok. Pabora ¢
67 TEKCTaMH 110 TEME 1 bubmuoreka [JOK
"[1oCTOSIHHBIN 3IEKTPUUECKUI https://m.edsoo.ru/ff0acdc6
TOK"
PezepaHblii ypok. Pabora ¢
68 TEeKCTaMH 10 TeMe "MarHuTHble 1
SIBJICHUS"
OBIIEE KOJIMYECTBO YACOB
- 68 14.5

[10 ITIPOTPAMME



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

9 KJIACC

KoanuyecTBo 4acoB

DJIeKTPOHHbIE
Ne ara u@pposbie
Tema ypoka Konrpoiabnbie, IlpakTHyeckue A uHpp
n/n Bcero u3ydyeHusi oOpasoBaTe/IbHbIE
padoThI padoThI
pecypchl
| MexaHuueckoe OBUKEHUE. ]
MarepuanbHas TOUKa
Cucrema orcuera.
2 OTHOCHUTEBHOCTD 1 bubmmorexa [IOK
https://m.edsoo.ru/ff0ad474
MEXaHUYECKOTO JIBUKEHUS
3 PaBHOMEpHOE npsIMONIMHENHOE 1 bu6nuorexa [IOK
JIBIDKEHUE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE npsAMOIUHENHOE
4 neuxenue. Cpeausis u 1
MTHOBEHHAsi CKOPOCTh
[IpsiMmonuneitHOe
5 aBHOYCKOPEHHOE IBIIKCHHE 1 bubmmorexa [IOK
P yerop ' https://m.edsoo.ru/ff0ad8d4
Yckopenue
CkopocTh IPSMOJIMHEUHOTO
6 PAaBHOYCKOPEHHOTO JIBH>KECHHSI. 1
I'padux ckopocTu
JlabopaTtopnas pabota
"OmnpenaesneHue yCKOpEHus Tesia
7 IIPU PAaBHOYCKOPEHHOM 1 1 brbmmorexa [TOK
pup yerop . https://m.edsoo.ru/ff0adb18
JBUYKEHUU 10 HAKJIOHHOU
MJI0CKOCTH"
8 CBoOonaHoe nmagesue tei. OIbITH 1



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

Tamunes

PaBHOMEpHOE ABMXKEHUE 110
okpy»kHoCTH. [Iepuon u yacrora

bu6mmoreka [JOK

? obpamenus. JInneitHas u https://m.edsoo.ru/ff0ael 76
YTJIOBasi CKOPOCTH
10 LenTpocTpemurenpHoe
YCKOpEHUe
1 [Tepsriii 3akoH HetoToHa. BexTop bubmuoreka [JOK
CUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroToHa. bubnuorexa [JOK
PaBHopelicTByOIIAsA cCHIla https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akoH HproToHa. bubnuorexa [IOK
Cymniepnio3unius cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3anau Ha npumMeHeHne bubnnorexa [JOK
3akoHOB HrroTOHA https://m.edsoo.ru/ff0aeb6c
15 Cuna ynpyroctu. 3akoH ['yka Etﬂij?;lr?lfgigg/lﬁfoaecaz
16 Pemenue 3ampau no reme «Cuna
YIPYTOCTH
Jlaboparopnas pabota
17 «OmnpeneneHne KECTKOCTH bubnmorera [IOK
https://m.edsoo.ru/ff0aee28
MPYKUHBDY
bubmuoreka [JOK
18 Cuna Tperna htLps://m.edSO(E.Iru/fanﬂ 38
19 Pemenue 3amgau no reme «Cuna bubmuorexa [JOK
TpEHUS» https://m.edsoo.ru/ff0afa26
20 Jlaboparopuas pabota bubnuorexa [JOK

"Onpenenenue kodpduimeHTa

https://m.edsoo.ru/ff0af8be



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

TPEHUS CKOJbXKEHUS"

Pertennie 3agad mo reme "3aKOHBI

bu6mmoreka [JOK

21 Herotona. Cuna ynpyrocTi.
" ypy https://m.edsoo.ru/ff0afb8e
Cuna tpeHus
Cuna TAXKeCTu U 3aKOH
22 BCEMUPHOIO TSATOTCHUS bubmmorexa [TOK
P ) https://m.edsoo.ru/ff0af044
YckopeHnue cBOOOHOTO TaICHUS
Ypok-koHbepenuus "JBimkeHue
3 TEJ BOKPYT IPaBUTALMOHHOTO
nenTpa (ConHedyHas cuctemMa).
lanaxktukn"
Pemenue 3amau nmo teme "Cuna
24 TSDKECTU U 3aKOH BCEMUPHOIO bubmmorexa [TOK
" P https://m.edsoo.ru/ff0af5{8
TATOTEHUS
)5 [IepBast kocMuueckas CKOPOCTb. bubnuorexa [JOK
HesecomocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue MatepuaibHOI
2% TOYKH. AOCOJIFOTHO TBEPI0E bu6mmoreka [{OK
Teno. PaBHoBecue TBEPOTO Tena https://m.edsoo.ru/ff0afe36
C 3aKpEIJIEHHOW OChIO BpaIllCHUS
27 MowmenT cuinsl. LeHTp TsKECTH
73 Pemenue 3agau o teme bubmuoreka [JOK
"MowmenT cuisl. Llentp Tsokectn" https://m.edsoo.ru/ff0b02b4|
[ToaroroBka Kk KOHTPOJIBLHOM
29 pabote no Teme "MexaHndyeckoe bubnuoreka [IOK
IBWKeHUE. B3zanMmoielicTeue https://m.edsoo.ru/ff0b0408
ten"
30 KoHnTtponbHas paboTa mo teme bubmuoreka [JOK



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
https://m.edsoo.ru/ff0b0408

"MexaHHUYECKOE IBHKEHHE.
BsaumoneiictBue Ten"

https://m.edsoo.ru/ff0b06ec

Nmmnynsc Tena. UMmynsc Cuisl.
3aKOH COXpaHEHMs UMITYJIbCA.

Bbu6mmoreka [JOK

31
Ynpyroe u HEynpyroe https://m.edsoo.ru/ff0b07fa
B3aHUMOJICHCTBHE
1 Pemenue 3anau mo teme "3akoH bu6mmoreka [JOK
COXpaHEHUs UMITyJIbca" https://m.edsoo.ru/ff0b096¢
13 VYpoxk-koH(pepeHuus "PeakTuBHOE
IBUKEHHE B IIPUPOJIE U TEXHUKE"
14 Mexanuueckasi pabota u bubmuorexa [JOK
MOIIIHOCThH https://m.edsoo.ru/ff0b0a84
35 Pabota crItbl TSDKECTH, CHITBI bubmuoreka [JOK
YIIPYTOCTH U CHJIBI TPEHUSA https://m.edsoo.ru/ff0b0db8
Jlaboparopnas pabota
«Ompenenenne pabOTHI CUITBI
36 TPEHUsI IPU PAaBHOMEPHOM
JBKEHUH TeJa 1Mo
TOPU30HTAILHOM MOBEPXHOCTH»
37 CBs13b SHEPTHH U pabOTHI.
[ToTrenumanbHas SHEPTU
13 Kunernueckas sneprus. Teopema bubnnorexa [JOK
0 KHHETUYECKOU SHEPTUU https://m.edsoo.ru/ff0b0c32
19 3aK0H COXpaHEHHs SHEPTUHU B
MEXaHUKe
JlaGopartopnas pabota
bu6mmoreka [IOK
40 «3yueHne 3aKkoHa COXpaHEHUs

OQHCPIUN»

https://m.edsoo.ru/ffOb12fe



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
https://m.edsoo.ru/ff0b12fe

KomnebaTennHoe ABUKEHUE U €T0

bu6mmoreka [{OK

41
XapaKTEPUCTUKHU https://m.edsoo.ru/ff0b1858
3aryxaromue KoieOaHusl.
42 BrIHyX1eHHBIE KOJICOaHUs bubmmorexa [JOK
YA ' https://m.eds00.1u/ff0b20f0
Pe3onanc
43 MareMaTH4ecKuil ¥ Npy>KUHHBINA
MasITHUKU
Ypoxk-uccienoBanue
44 «3aBUCUMOCTb NepUoa bubnnorexa [JOK
KOJIeOaHHUH OT KECTKOCTH https://m.edsoo.ru/ff0b197a
MIPY>KUHBI U MACCHI TPy3a»
45 [IpeBpatienue sHepruu npu
MEXaHHYECKUX KOJICOaHMSIX
Jlabopartopnas pabota
46 «Ornpenenenre 4acToThl U bu6mmoreka [{OK
nepuo/a KojieoaHui https://m.edsoo.ru/ff0blaec
MPY>KUHHOTO MAsITHUKa»
JlabopaTtopHnast pabota
«ITpoBepka HE3aBUCUMOCTH
47 nepuo/ia KojebaHui rpys3a bubmorexa HOK
PHOA pys3a, https://m.edsoo.ru/ff0b197a
MOABEIIEHHOT0 K HUTHU, OT MACChl
rpy3a»
Mexanunueckue BoiHbI. CBOMCTBA
43 MEXAHUYECKUX BOJH. bu6mmoreka [{OK
IIpononbHBIE U NTONIEPEYHBIE https://m.edsoo.ru/ff0b21fe
BOJIHBI
49 Ypok-koHpepeHus

"MexaHHn4YeCKHUE BOJIHEI B



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
https://m.edsoo.ru/ff0b21fe

TBEpAOM Teie. CelicMuyeckue
BOJIHBI"

50

3Byk. Pacnipoctpanenue u
OTpakeHHE 3BYyKa

51

Ypoxk-uccienoBanue
"Habmronenue 3aBUCUMOCTH
BBICOTHI 3ByKa OT 4acTOTHI"

52

I'pOMKOCTB 3BYyKa U BBICOTA TOHA.
AKyCTUYECKHUI pe30HaHC

53

VYpok-koHpepeHus
"VapTpa3Byk 1 HHPPA3BYK B
MPUPOJIC U TEXHUKE"

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

54

IToaroroBka K KOHTPOJIBHOMN
pabore 1o Teme "3aKoHbI
coxpaHeHus. MexaHn4eckue
Kose0aHus U BOJHBI"

bu6mmoreka [{OK
https://m.edsoo.ru/ff0b25f0

55

KonTponbhas pabota o teme
"3aKOHBI COXpaHEHUSI.
MexaHn4ecKHe KoIeOaHus u
BOJTHBI"

56

DNeKTPOMarHuTHOE TOJIE.
:')J'IeKTpOMaFHI/ITHI)Ie BOJIHBI

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

57

CBolicTBa 3JIEKTPOMATrHUTHBIX
BOJTH

58

Ypok-koudepenmus "llkana
ANEKTPOMATrHUTHBIX BOJIH.
Ucnonb3oBanne
ANEKTPOMATrHUTHBIX BOJH JJIsI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b2fe6



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

COTOBOI1 CBA3N"

VYpok-uccnenosanue "M3ydenue
CBOMCTB 2JIEKTPOMATrHUTHBIX

bu6mmoreka [JOK

> BOJIH C TIOMOIIIbI0 MOOMIJIBHOTO https://m.edsoo.ru/ff0b2c6c
tenedona"

Pemenne 3anau Ha onpenencHue

60 YaCTOTHI U IJTUHBI
3JIEKTPOMATHUTHOUN BOJIHBI
DnekTpoMarHuTHas npupoaa

61 cBera. CKOpOCTh CBETA. bubmorexa HOK

. https://m.edsoo.ru/ff0b31d0)
BonHoBBIE CBOlICTBA CBETA
Hcrounuku cBera.

2 IIpssMonuneiHoe bubnuoreka [IOK
pacrpocTpaHeHue CBeTa. https://m.edsoo.ru/ff0b3658
3armenus ConHua u JIyHsl
3aKOH OTpa)KEHUs CBETA.

63 3epkana. Pemenue 3a1au Ha bubnnorexa [JOK
IIPUMEHEHNE 3aKOHA OTPAKEHUS https://m.edsoo.ru/ff0b38c4
CBeTa

64 [Ipenomnenue cera. 3aKkoH bubnuorexa [JOK
MPEJIOMIIEHUS CBETA https://m.edsoo.ru/ff0b3aea
[TonHOE BHYTpEHHEE OTpaKeHNE

65 cBera. Mcronb3oBaHue MOJHOTO bubnuorexa [JOK
BHYTPEHHETO OTPAXKEHUS B https://m.edsoo.ru/ff0b3cS5c
ONTHUYECKUX CBETOBOJIAX
JlaGoparopnas pabota

66 "UcciaenoBanue 3aBUCUMOCTH

yriia mpeIOMJICHHUA CBETOBOT'O



https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c

Jy4a OT yrJja MajgeHus Ha

rpaHulie "BO3IyX-CTEKJIO

VYpoxk-koH(pepeHus
"HICrIoIB30BaHUE IIOJIHOTO

67 BHYTPEHHETO OTPaKEHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS
CBSI3b"
bu6mmoreka [IOK
68 JI .0
uH3bl. OnTHYecKas Cuiia JIMH3bI httos://m.edsoo.rw/f0b3 e
69 [TocTpoenue nzobpaxeHuii B bubnuorexa [JOK
JINH3axX https://m.edsoo.ru/ff0b444a
Jlaboparopuas pabora
70 "Onpenenenue GOKyCHOTO bubnmoreka [JOK
pacCTOSIHUS ¥ ONITUYECKOM CUJIBI https://m.edsoo.ru/ff0b4206
cobuparomeii TUH3b1"
Ypok-koH(pepeHIus
71 ”(I))HTWIGCE)H: JH/IIiI:;OBLIe bubmmorexa [IOK
| https://m.edsoo.ru/ff0c0a7e
prOOpbI
7 I'ma3 xak onrudeckas CUCTEMa. bu6mmoreka [JOK
3penue https://m.edsoo.ru/ff0b4684
7 Ypok-koHpepenius "JlepexTs
3penus. Kak coxpanurs 3peHue"
Pasnoxxenue 6enoro csera B
74 cnektp. OnbiTel HeroTOHA. bubnuorexa [JOK
CrnosxeHue CeKTpaabHbIX https://m.edsoo.ru/ff0c0f4c
uBetoB. /lucnepcus cera
75 Jlaboparopnas padota "OnbIThI bubnuorexa [JOK

110 Pa3JI0KCHUTO Oejoro ceera B

https://m.edsoo.ru/ff0cOe2a



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

CIIEKTP ¥ BOCIPHUATHIO IIBETA
MPEeIMETOB MPHU X HAOIIOIEHUN
4yepe3 1[BeTOBbIe GUIbTPHI"

VYpok-nipaktukyM "BoiaHoBbIE

76 CBOMCTBA CBETA: TUCIIEPCHS,
uHTepdepeHtus u qudpaxuus”
77 Omnbitel Pesepdopna u bubnmnoreka [JOK
IUTAHETApHAs MOJIEJIb aTOMa https://m.edsoo.ru/ff0c12a8
73 IToctynatel bopa. Mozens atoma
bopa
Hcnyckanue 1 morjounieHue
79 cBeTa aToMoM. KBaHTBI bubmorexa HOK
. ’ ) https://m.edsoo.ru/ff0c144c
JIuneiiuaTeie CIEKTpPbI
20 VYpoxk-nipaktukym "Habmonenue bubnuorexa [JOK
CIIEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PannoakTuBHOCTH U €€ BUIBI bubmmorexa [TOK
s s https://m.edsoo.ru/ff0c1672
2 CrtpoeHue aTOMHOTO sifpa. bubnuoreka [JOK
Hyknonnast Mmonens https://m.edsoo.ru/ff0c18ac
23 PannoakTuBHBIE IPEBpAILICHHUS. bubnuorexa [IOK
H3oTorbl https://m.edsoo.ru/ff0clal4
’4 Pemenue 3agau o teme: bubmuoreka [JOK
"PannoakTuBHBIE NpeBpaleHus" https://m.edsoo.ru/ff0c1bda
85 [Tepuon monypacnana
Ypok-koHbepeHIus
" P Gep bubmmoreka [JOK
86 PaanoakTuBHBIE U3ITyUYEHUS B

NpUPOAE, MEAUIIUHE, TEXHUKE"

https://m.edsoo.ru/ff0c2126



https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126

SAnepHbie peakuu. 3aKOHBI

bu6mmoreka [{OK

87 COXpaHEHUS 3apsI0BOTO U
p P https://m.edsoo.ru/ff0c1c58
MacCOBOT'0 YHCEI
DHeprus CBA3M aTOMHBIX sIZIEP. bubmumorexa [IOK
88
CBs13b MacChl U SHEPTUH https://m.edsoo.ru/ff0c1d7a
29 Pemtenue 3agad mo reme
"SAnepubie peakun"
Peakmuu cuaTE3a U AEIIEHAS
90 saep. UcTOYHUKH SHEPTUU bubmmorexa [IOK
p- i p https://m.edsoo.ru/ff0c1e88
Comnxua u 38637
Ypok-koHpepennus "SAnepHas
01 sHepreTuka. JlelcTBus
paMOaKTUBHBIX U3ITyUYeHUH Ha
JKUBbIE OPraHU3MbI"
[ToaroToBka K KOHTPOJIBLHOM
pabore 1o Teme
92 "DHEeKTPOMArHUTHOE II0JIE bubnmorexa [IOK
p ) https://m.edsoo.ru/ff0c223e
DIEeKTPOMArHUTHHIE BOJTHBI.
KBanrossie gssnenus"
KoHTtponbHas paboTa mo teme
93 "DIeKTpOMarHUTHOE TOJIE.
DNEeKTPOMarHUTHBIE BOJTHBI.
KBanrosnie gssnenus"
[ToBTOpeHME, 0000IICHNE.
94 JIaGopatopHble pabOTEI IO KYpC bubmmorexa [IOK
" p pv p " ypey https://m.edsoo.ru/ff0c245a
BsaumopnelictBue Ten
95 [ToBTOpenue, 06001IeHNE. bubnuorexa [JOK

Pemenne PaCUYCTHBIX U

https://m.edsoo0.ru/ff0c2572



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

KAQUECTBCHHBIX 3a1a4 I10 TEME
"TemnoBsie nmpouecch”

[ToBTOpenue, o6o0IIEHNE.

96 Pemenue pacueTHbIX U | bubmumorexa [IOK
KadeCTBEHHBIX 3a7a4 I10 TEME https://m.edsoo.ru/ff0c2a22
"KIIJI TerioBeIX ABUrareiaci'”

[ToBTOpenue, o6o0IICHNE.

97 Pemenue pacueTHbIX U | bubmuorexa [IOK
KadeCTBEHHBIX 3a7a4 I10 TEME https://m.edsoo.ru/ff0c2b30
"KII/I snexkTpoycTaHoBOK"

[ToBTOpenue, o6o0IICHNE.

98 JIabopaTtopHbIe PaOOTEI IO KypC 1 1 bubnnorexa [IOK

" patop p " ypey https://m.edsoo.ru/ff0c2¢52
CBeTOBBIE SIBIICHUS
[ToBTOpenue, o6o0IICHNE.

99 Pabora ¢ TekcTamu 1o Teme 1 bu6mmoreka [JOK
"3aKOHBI COXpaHEHUS B https://m.edsoo.ru/ff0c2d6a
MexaHuke"

IToBTOpenue, o6o0IIeHNE.
100 | Pab6orta ¢ TEKCTaMH 110 TEME 1 bubnnorexa [IOK
https://m.edsoo.ru/ff0c2e82
"Konebanus 1 BOIHBI"
IToBTOpenue, o6o0IIEHNE.

101 Pabora ¢ TekcTamMu o Teme 1 bubmmorexa [IOK

" " https://m.edsoo.ru/ff0c3044
CBeTOBLIE SIBICHUS
[ToBTOpeHME, 0000IICHNE.

102 | Pabota c TekcTaMH 10 TEME 1
"KBanToBas u sinepHas ¢puzuka"

OBIIEE KOJIMYECTBO YACOB I10 102 7

[MPOTPAMME



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




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI 1JIS1 YYUTEJIA

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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