MUHUCTEPCTBO NPOCBEIEHUSA POCCUIICKOM ®EJIEPALIMA

MYHUIHUITAJIBHOE OBIIEOBPA3OBATEJIBHOE YUYPEXJIEHUE CPE/THAA
OBIIEOBPA3OBATEJIBHAS IIKOJIA c. JOJUHA ®EJJOPOBCKOI'O PAVIOHA

CAPATOBCKOH OBJIACTH
«PaccmoTpeno» «CoraacoBano» «YTBEPIKIEHO»
PykoBogutens IIIMO yuutenei OtBeTcTBeHHbI 32 YBP JIMpeKTop MIKOIBI
CCTECTBCHHO - HayHHBIX PCAMETOB MOY COLII ¢. Jonnua MOY COLl ¢. Jlonuna
| Nemuenxo H.H./ /Kysnenosa B.C./ /J1.1.PomanoBa/
[Iporokon Ne 1 or 15.08.2024 r. IIpotokon Ne 1 ot 16.08.2024r. ITpuka3s Ne70 ot 19.08.2024r.
LOKYMEHT MOAMVCAH
3JIEKTPOHHOW MOAMNMCHIO
CepTudukar:
oo PABOYAS IPOFPAMMA
[LevictBuTener: ¢ 16.11.2022 go 09.02.2024
(ID 2777803)

yueOHoro npeamera «®Pusuka. ba3zoBblii ypoBeHb»

JUTsl 00yJaromuxcs 7-9 Kiaccos




IHHOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 (u3MKEe HaA YpPOBHE OCHOBHOTO 00IIEro oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE IMOJIO)KEHH M TpeOOBaHMUI K pe3yibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOM 00pa30BaTENbHOW MNPOrpPaMMBbl, MPEACTABICHHBIX B
OI'OC 00O, a Taxxe ¢ yud€ToM (eaepaibHOi padoueil mporpaMMbl BOCITUTAHUS U
Konuenuuu npenoxaBanus yueOHoro npeamMera «Ousnkay.

Copepxanne mporpamMmbl 1Mo (U3HKE HaAMpaBieHO Ha (OPMUPOBAHHE
€CTECTBEHHO-HAYYHON TI'PaMOTHOCTH OOYYAIOIIMXCS W OPraHU3alMI0 H3Y4YEHUs
(GU3NKKM Ha NESITeIbHOCTHOM OCHOBe. B mporpamme mo (u3MKe y4HUTHIBAIOTCS
BO3MOXHOCTH Yy4yeOHOro mpenMera B peanuzainmu TpedoBanuit ®I'OC OO0 «
TUTAHUPYEMBIM JTUYHOCTHBIM U METANPEIMETHBIM pPe3yJibTaTaM OOy4EHHs, a TAaKKe
MEXIIPEIMETHBIE CBS3M €CTECTBEHHO-HAYyYHBIX YYEOHBIX MPEAMETOB HA YpPOBHE
OCHOBHOT'O 00111eTO 00pa30BaHUsI.

[Iporpamma no ¢usmnke ycTaHaBIMBaeT pacHpeesieHne yueOHOro MmaTepuania
1o rojgam oOyueHus (1o Kjaccam), IpeiaracT NPUMEPHYIO MOCIEA0BATEIbHOCTh
M3Y4YEHUs TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOIO COJEPKAHHS U
y4€TEe BO3PACTHBIX OCOOCHHOCTEH 00yYarOmUXCs.

[Iporpamma 1o ¢u3nke pa3paboTaHa C LEJIbI0 OKAa3aHHs METOJMYECKOU
HOMOIIM YUYUTENIO B CO3/IaHUU paboyell mporpaMmbl IO y4eOHOMY MPEIMETY.

®dusuka ABISAETCS CUCTEMOOOPA3YIOLIUM ISl €CTECTBEHHO-HAYUHBIX YUEOHBIX
IPEIMETOB, MOCKOJIbKY (PU3UYECKUE 3aKOHBI JIEKAT B OCHOBE ITPOLIECCOB U SIBJICHU,
M3Yy4aeMbIX XUMHEH, OM0JIorHeid, acTpoHoMuUeH U pusndeckoit reorpadueid, BHOCUT
BKJIaJl B €CTECTBEHHO-HAYYHYIO0 KapTUHY MHpa, NPEIOCTaBIseT Haubosee sICHbIE
oOpa3ipl MPUMEHEHUs] HayYHOTO METOJa MO3HaHMs, TO €CTh Crocoba MoJydyeHus
JOCTOBEPHBIX 3HAHUHN O MUPE.

OnHa w3 TIaBHBIX 3aj1ad (PU3MYECKOro 00pa3oBaHUS B CTPYKType OOIIero
o0pa3oBaHusi COCTOUT B (OPMUPOBAHUU €CTECTBEHHO-HAYYHON TPaMOTHOCTU H
MHTEpeca K HayKe y 00y4aromuxcsl.

N3yuenne ¢usuku Ha 0a30BOM YypOBHE TMPEIOJAraeT OBJAJCHHUE
CIIEIYIOIIMMH KOMIIETEHTHOCTAMHM, XapaKTEPU3YIOIIMMH €CTECTBEHHO-HAY4YHYIO
IPaMOTHOCTb:

e HAy4YHO OOBSCHATH SBIICHUS;

e OIICHUBATH ¥ MOHUMATh OCOOCHHOCTH HAyYHOTO UCCIICOBAHUS;

e UWHTEPHPETHPOBATH  JIaHHBIE W  WCIOJb30BaTh  HAy4YHBIE
JI0Ka3aTeNIbCTBA JUIs TOTyYeHHS BHIBOIOB.

Ilenn wu3ydeHus (U3UKA HA YPOBHE OCHOBHOTO 0OIIero 00pa3oBaHUs
onpenenensl B Konuenmum mnpenogaBanust yueOHoro mnpeamera «®Pusuka» B
oOpa3oBarenbHbIX opraHuzanusx Poccuiickoit @exnepauuu, peanu3yroMUX
OCHOBHBbIE  00111€00pa3oBaTe/bHbIE MPOrPAMMbI, YTBEPXKIEHHON pelIeHuEM



Konnernn MunucreperBa npocseniennst Poccuiickoin @enepanuu (IpoTOKoJ OT 3
nexadps 2019 r. Ne [1K-4BH).
ey uzyyenus pusuku:

npuoOpeTeHrne HMHTEepeca U CTPEeMJICHHS OOydYaloluXcs K Hay4YHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE WX HHTEIUICKTYaJbHBIX U TBOPUYECKUX
CIIOCOOHOCTEIA;

pa3BUTHE TPEACTABICHUN O HAYYHOM METOJIe NMO3HAHUS U (HOpMUpPOBAHHE
UCCIIEIOBATENECKOTO OTHOIICHUS K OKPYKAIOIIUM SIBICHUSM;
¢dbopmMHIpOBaHKE HAYYHOTO MUPOBO33PEHHS KaK PE3yIbTaTa U3y4eHUsI OCHOB
CTPOCHUS MaTepuu U PyHAaAMEHTAIBHBIX 3aKOHOB (DH3UKU;
dopmupoBaHUe TpEACTAaBICHUNA O PO (UMKHU I PAa3BUTUS APYTHX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHIA;

pa3BUTHE  MPEACTABIEHUH O  BO3MOXHBIX  chepax  Oyayuieit
npo(hecCUOHATIBHOM J1eATENbHOCTH, CBSI3aHHOW ¢ (U3UKOH, MOATOTOBKA K
JanbHeleMy oOy4eHHUI0 B 3TOM HaIlPABJICHUU.

JlocTikeHre 3TUX LieNied mporpamMMmbl Mo (U3MKE Ha YPOBHE OCHOBHOTO
o0111ero o0pa3oBaHus 00ECIEUNBACTCS PEIICHUEM CIIEAYIONIUX 3a]a4.

NpUOOpETEeHNE 3HAHWM O JAUCKPETHOM CTPOEHHMU  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJEKTPUUYECKUX, MArHUTHBIX M KBAHTOBBIX
SBJICHUSX;

npuoOpeTeHNe YMEHHUM OMMCHIBaTh U OOBSACHATh (PU3NUECKHUE SIBJICHUS C
UCIIOJIb30BAaHUEM MOJTYYEHHBIX 3HAHUM;

OCBOCHHME METOJIOB PpEIICHHUS NPOCTEUINMX Pacuy€THBIX 3aJad ¢
UCITIOJIb30BAaHUEM bu3nuecKux MOJEIIEH, TBOPUYECKHUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOIIOAATh MPUPOIHBIE SBJICHUS U BBIIOJIHATH OIBITHI,
JabopatopHble  pabOTBl U AKCIEPUMEHTAJIbHbIE HUCCIEIOBaHUS C
UCIOJIb30BAHUEM U3MEPUTETBHBIX TPUOOPOB;

OCBOEHHE NMPUEMOB PabOThl ¢ MH(popManuen (HU3NIECKOro COAEpKAHMS,
BKJItOUYasi ”HPOPMAIIUIO O COBPEMEHHBIX JOCTHKEHUSIX (PU3HUKH, aHAINU3 U
KPUTHYECKOE OLIEHWBaHNE NH(POpMAIIY;

3HAKOMCTBO €O cepamMu IpodecCHOHaTbLHON IEeSITEIFHOCTH, CBI3aHHBIMHU
c (U3UKOH, M COBPEMEHHBIMU TEXHOJIOTMSIMHM, OCHOBAHHBIMU Ha
JOCTHXKEHUSIX (PU3NYECKON HAyKH.

Ha usyuenue ¢usuku (0a30BbIi yPOBEHb) Ha YPOBHE OCHOBHOT'O OOIIETO

oOpazoBanust oTBoauTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HEJIEN0), B 8
Kiacce — 68 yaco (2 uyaca B Henemo), B 9 kimacce — 102 ygaca (3 yaca B Hezelo).

[Ipensaraemplii B mporpaMMe no (pu3MKe MepedyeHb JabopaTopHbIX padoT U

OTIHITOB HOCHUT PEKOMEHIATEIbHBIN XapaKTep, YUUTEb JIeTaeT BEIOOP MPOBEACHMSI



7a00paTOpHBIX PabOT W OMBITOB C YYETOM HWHIWBHUIYATBHBIX OCOOCHHOCTEU
00ydaromuxcsi, CIMCKa SKCIIEPUMEHTAIBLHBIX 3aJaHHi, MpeajiaraéMbIX B paMKax
OCHOBHOTO TOCYJapCTBEHHOTO dK3aMeHa 1Mo (U3HKE.



COILEPKXAHUE OBYYEHMUSA
7 KIIACC

Paznen 1. ®u3uka u eé poJib B NO3HAHNH OKPYKAIOLIEr0 MUPA.

duszuka — Hayka o0 mpupoje. ABimeHus npupoabl. DU3NUECKUE SBICHUS:
MEXaHU4YECKHUe, TEIJIOBbIC, DJICKTPUICCKHUE, MATHUTHBIC, CBETOBBIC, 3BYKOBBIE.

dusznyeckue BeauyuHbl. M3mepenue ¢usznueckux BenuuuH. Dusznueckue
npuoopkl. [lorpentnocts n3mMepenuii. MexxayHapoiHas CUCTeMa €IMHMII.

Kak ¢u3uka W Japyrue eCTeCTBEHHbIE HAyKH M3y4aloT IPHUPOIY.
EcrecTBeHHO-HAy4HBIM METO/] TO3HAHMS: HAOJIOJACHUE, IMOCTAaHOBKA HAYYHOI'O
BOIIPOCA, BBIIBIXKEHHUE THIOTE3, SKCIIEPUMEHT TI0 ITPOBEPKE TUIOTE3, OObSICHEHUE
HaOmro1aemMoro sisyieHus. Onucanne PU3NUECKUX SBJICHUHN C TTIOMOIIbIO MOJIETIEH.

Hemoncmpayuu.

1. MexaHnyeckue, TEIUIOBbIC, JJIEKTPUUYECKHUE, MAarHUTHBIC, CBETOBBIC

SIBJICHUSI.
2. @usuyeckue mpruOOPHI U MPOLIEypa MPSMBIX U3MEPEHHUM aHAIOTOBBIM U
U(POBBIM MPUOOPOM.

Jlabopamopnvie pabomot u onvimot.

1. OmpeneneHue NEHBI ACICHUS IITIKAIbl U3MEPUTEIHLHOTO MPUOOpAa.
N3MepeHune paccTosHUI.

N3mepenne 00bEMa KUAKOCTH U TBEPAOTO TeEA.

Onpenenenue pa3MepoB MajbIX Tell.

N3MmepeHnne TtemmepaTypbl MpU MOMOIIM >KUIAKOCTHOIO TEPMOMETpA H
JaTyuKa TeMIIepaTyphl.
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6. IIpoBenenue uccienoBaHus IO MNPOBEPKE TUIIOTE3bl: NAIBHOCTH ITOJETA
[IapuKa, MyImEeHHOTO TOPU30HTAILHO, TeM OoJibllle, YeM OO0JIbIlle BHICOTA
MycCKa.

Pa3znen 2. [lepBoHayaibHbIe CBEJIEHUS 0 CTPOEHUM BelllecTBA.

CrpoeHue BemiecTBa: aTroOMbl M MOJEKYJbl, WX pa3Mmepbl. ONbITHI,
JOKA3bIBAIOIINE JUCKPETHOE CTPOCHUE BEILIECTBA.

JIBi>keHnre dacTtul, BemecTBa. CBs3b CKOPOCTH JBUXKEHHUSI YACTHI[ C
Temriepatypoil. bpoyHoBckoe aBuxenue, nuddysus. BzaumopaeicTBue dacTuil
BEILIECTBA: MIPUTSLKEHNUE U OTTAJIKUBAHUE.

ArperatHble COCTOSIHUS BEIIECTBA: CTPOEHUE Ta30B, XKUIAKOCTEH M TBEPIBIX
(kpuctammuyecknx) Tesl. B3auMoCBsA3b MEXIy CBOMCTBaMH BEILIECTB B Pa3HBIX
arperaTHbIX COCTOSIHHSIX M X aTOMHO-MOJIEKYJISIPHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBbI.

Jemoncmpauuu.

1. HaGmonenue OpoyHOBCKOTO JBH)KEHUSI.



2. Habmonenue nuddysuu.
3. HaGmonenune  siBneHWil,  OOBACHSIOUIMXCS  TNPUTSDKEHHUEM WU
OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopnvie pabomot u onvimol.

1. OneHka JuaMeTpa aromMa METOAOM psiioB (C  UCIOJIb30BAaHUEM

doTtorpadmii).

2. OmBITHI IO HAOTIOACHUIO TETUIOBOTO PACIITUPEHUS Ta30B.

3. OmnbIThI 110 OOHAPYKEHUIO ACUCTBUS CHII MOJIEKYJISIPHOTO MPUTSKEHUS.

Paznen 3. /IBu:keHHe ¥ B3aUMO/IeliCTBHE TeJl.

Mexannueckoe JBHKeHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBUXKEHHE.
Cxopoctb. CpeliHsisi CKOPOCTh MPU HEPABHOMEPHOM ABMXKEHUH. Pacuér mytu u
BPEMEHU JABUKCHUS.

SBnenue wHepHuU. 3aKOH HMHEpUUH. B3auMoJIeiCTBHE TEl Kak NpPUYMHA
M3MEHEHHSI CKOPOCTH JBHXEHUS Tell. Macca Kak Mepa HHEPTHOCTH Tela.
[InotHOCTH BemiecTBa. CBsi3b IUIOTHOCTH C KOJMYECTBOM MOJEKYJ B €IUHUIIC
00BEMa BelecTna.

Cuita Kak xapakTepucThka B3auMozencTBus Teil. Cuila ynpyroctd M 3aKoH
I'yka. M3mepenue cwibl ¢ MOMOIIBIO AUHAMOMETpA. SIBJICHUE TITOTCHUS U CHUJIA
TskecTH. Crlla TSDKECTH Ha Ipyrux mranerax. Bec tena. HesecomocTs. Crnoxenune
CUJI, HAPABJIEHHBIX MO OJHOM HpsiMoM. PaBHOnelcTBytomas cui. Cuia TpeHUsl.
TpeHue CKOJIbKEHHS U TPEHUE NMOKOsA. TpeHre B IpUPOIE U TEXHUKE.

Jemoncmpayuu.

HaOlnronenne MexaHM4eCKOro ABMKEHUS Tea.

N3MepeHue CKopoCTH MPSIMOJIUHEHHOTO IBUXKCHUS.

HaOnronenue siBjeHUs HHEPIUY.

Habnronenue nu3aMeHeHus: CKOPOCTH MPU B3aUMOJICHCTBUU TEJI.

CpaBHeHUE MacC MO B3aUMOAECHCTBUIO TETL.

CrioxeHune cuil, HanpaBJIEHHBIX 110 OJTHOW ITPSMOM.

Jlabopamopnvie pabomot u onvimol.

1. OmpepeneHne CKOPOCTH PaBHOMEPHOTO JABMKEHUS (IIapUKa B KUIKOCTH,
MOJIEJIN AJIEKTPUUECKOTO aBTOMOOMJIS M TaK Jajiee).

2. OmpeneneHuie CpeHEN CKOPOCTH CKOIBKEHHsS OpycKa WU IIapuKa 1o
HAKJIOHHOM IUIOCKOCTH.
Onpenenenue MIOTHOCTH TBEPIOTO Tea.
OnBITHI, AEMOHCTPUPYIOIIME 3aBHCHUMOCTb pacTshKeHus (medopmariun)
MPY>KUHBI OT MPUII0KEHHOM CHUIIBL.

5. OMbITBI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CUJIbI TPEHUSI CKOJIBKEHHUS OT
Beca TeJla U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEH.
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Pa3nen 4. [laBjieHue TBEPABIX TeJI, dKMIKOCTEH U ra3oB.



Hasnenue. CriocoObl yMEHBIICHHUS U yBEJIHUEHUs naBieHus. [laBneHue rasa.
3aBUCMMOCTh JaBJeHUs raza oT o0béma, Temmeparyphl. llepenaya gaBieHUs
TBEPABIMU TEJIaMH, XKUJIKOCTAMU M Tra3amu. 3akoH [lackansa. [lneBMatmyeckue
MalIHbl. 3aBUCUMOCTb JaBJIEHUS JKUJIKOCTU OT TriayOuHbl. ['mapocrtatuueckuit
napajokc. Coobmaromuecs: cocyasl. [ uapaBinueckie MEXaHU3MBI.

Atmocdepa 3emnun u atrmochepHoe namieHue. [IpuunHBI CyIIecTBOBaHUS
Bo3nymiHOW oOonouku 3emuu. OmbiT Toppuuermm. M3mepenue armochepHOTO
JaBJeHUsl. 3aBUCUMOCTb aTMOC(EPHOTO JAABJICHUS OT BHICOTHI HaJl YPOBHEM MODSI.
[Tpubops! 17151 U13MepeHus aTMOC(EepHOTo J1aBJICHHUS.

JlericTBUE )KUAKOCTU U ra3a Ha NOTpyKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3myxormiaBaHue.

Jemoncmpayuu.
3aBUCHUMOCTb JIaBJICHUS T'a3a OT TEMIIEPATYyPHI.

[Tepenava naBneHUs )KUIKOCTHIO U TA30M.

Coobmiaroiuecs CoCy/ibl.

I'mppaBimueckuii pecc.

[IposiBnenue nericTBust aTMOChHEpPHOTO JABJICHMUS.

3aBUCUMOCTH BBITAIKUBAIOIIEH CHIIBI OT 00BbEMa MOTPYKEHHON YaCTH TeJla
Y TUIOTHOCTH JKHUJIKOCTH.

PaBeHCTBO BBITATKUBAIOIIEH CUJIBI BECY BHITECHEHHOM KUJKOCTH.
VYcnoBue maBaHus TeIN: IUIABaHUE WU MIOTPYKEHUE TEJT B 3aBUCUMOCTH OT
COOTHOIIIEHHMSI INIOTHOCTEN TeJa U KUJIKOCTH.
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Jlabopamopnwie padbomot u onvimot.

1. HccnemoBanue 3aBUCHMOCTH Beca Teja B BOJIE OT 00BbEMA MOTPYKEHHOH B
JKUJIKOCTh YacTH TeJa.

2. OmnpeneneHue  BBITAJKUBAIOIIEW  CWJIbI, JCWUCTBYIOIIEH Ha  TEJO,
IIOIPYKEHHOE B JKUIKOCTbD.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAOLIEN CUJIBL, IEUCTBYIOLIEH HA TEJIO
B JKMJKOCTH, OT MaccChl Tea.

4. OnbIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTb BBITUIKUBAIOIICH  CHJIBI,
JNEUCTBYIONIEH Ha TEJO B )KUAKOCTH, OT 00BEMA MOTPYKEHHOUN B )KUIKOCTh
YaCcTH Tejla U OT TJIOTHOCTH KUJIKOCTH.

5. KoHcTpyupoBanue apeoMeTrpa WM KOHCTPYUPOBAHUE JIOAKU U
OIIpEelEIIEHUE €€ IPy30N0ABEMHOCTH.

Pa3znen 5. PaboTa u MOIIIHOCTB. JDHEpPIrus.

Mexanunueckas pabota. MoIIIHOCTb.

[IpocTeie MexaHU3MBI: pbIUar, OJOK, HAKJIOHHAs IIOCKOCTh. [IpaBuiio

paBHOBecHs pbryara. [I[puMeHeHue rnpaBuiia paBHOBECHS pbluara K 0JI0Ky. «30J10Toe



npasmiio» Mmexanuku. KI1/] mpocteix mexannu3moB. [IpocTeie MexaHU3MBI B OBITY U
TEXHHKE.

Mexannueckasgs oHeprusa. KuHernueckas W NOTEHIMANbHAs DJHEPIUS.
[IpeBpalieHre 0THOrO BUIa MEXAHUYECKOW SHEPTUU B IPYTroi. 3aKOH COXpPaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpayuu.

1. IIpumepsl IpOCTHIX MEXaHNU3MOB.

Jlabopamopnwie padomot u onvimol.

1. Omnpenenenue pabOThI CUIIBI TPEHUS IPU PABHOMEPHOM JABUKEHUH TEJIA 110

TOPU30HTAIBHON NOBEPXHOCTH.
2. HccnenoBaHue yCloBHM paBHOBECHS pblUyara.
3. Uzmepenue KIIJ] HaKJIIOHHOM TJIOCKOCTH.

4. H3ydyeHue 3aKOHA COXpaHECHUS MEXaHUYECKON SHEPIUH.
8 KJIACC

Pa3nea 6. TensioBble siBJIeHUS.

OCHOBHBIE TIOJIOKEHUS MOJIEKYJISPHO--KMHETHYECKOW TEOPUU CTPOCHUS
BemecTBa. Macca u pa3mepsl aTOMOB M MOJIEKYJ. OIBITHI, NOATBEPKAAKOLINE
OCHOBHBIE TI0JIOXKEHHUS MOJIEKYJIAPHO-KUHETUYECKOU TEOPUHU.

Monenn TBEPAOro, MXUAKOTO W Tra3000pa3HOrO0 COCTOSHUM BEILECTBA.
Kpucrannuueckue u amopdubie Tena. OObICHEHHE CBOMCTB ra3oB, KUIKOCTEH U
TBEPIABIX TEJI HAa OCHOBE IIOJIOKEHHW MOJIEKYJIPHO--KUHETUYECKOW TEOPHUH.
CmaumnBaHKe U KallWJUISIPHBIE SIBJICHUS. TEIIOBOE pacCllMPEHNE U CKATHE.

Temneparypa. CBs3p TemmepaTypel €O CKOPOCTBIO TEILUIOBOTO JBHKECHHS
yactull. BHyTpenHsis sHeprus. CrnocoObl W3MEHEHHS BHYTPEHHEH SHEpTUu:
TeruIonepeaaya u coBeplieHre padoTel. Busl Temionepeaaun: TemIonpoOBOIHOCTD,
KOHBEKIIUS, U3IIyYEHUE.

KonuyectBo TemnoTel. YaenpHas TEMIOEMKOCTh BelIECTBA. TermiooOMeH u
TEIUIOBOE paBHOBECHE. YpaBHEHHE TemjioBoro Oananca. IlnaBneHue u
OTBEPJICBAHUE KPUCTAUIMYECKUX BEIIECTB. YJEJbHAsA TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konaeHcanus. Mcnapenue. Kunenue. YiaenpHas Teruiora
napooOpa3oBaHusi. 3aBUCUMOCTh TEMIIEpaTyphl KHUIIEHUS OT aTMochepHOTo
JTABJICHUS.

BrnaxHocTh BO3yXA.

DHeprus TOIIMBA. Y AeNbHAs TEMIOTA CrOPAHUSL.

[Ipunuunel padotel TemnoBbix ABuratenedt KIIJ[ temmoBoro aBuratens.
TennoBble IBUTATENN U 3aIATA OKPYKAKOLIEN CPEIBI.

3aKOH COXpaHEHMS U MPEBPAILLIECHUS YHEPTUH B TEIJIOBBIX ITPOLIECCAX.

Hemoncmpayuu.

1. HabGmrogenue 6pOoyHOBCKOTO IBUKEHUSI.
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Habmonenue muddysun.

HaGmoienue siBieHN cCMauynBaHUs M KalTWJUIIPHBIX SBIICHHA.
HaGmoieHue TerioBoro pacimpeHust Tel.

V3MeHeHre NaBleHUs ra3a Mpu W3MEHEHWU O00bhEMa M HarpeBaHWUU WITU
OXJIAXKICHUH.

[TpaBwita u3MEpEeHUS TEMITEPATYPHI.

Buner Tenmonepenayn.

OxJnakIeHre MPU COBEPIIICHUH PaOOTHI.

HarpeBanue npu coBepiieHuu padOThl BHEITHUMH CHIIAMH.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMYHBIX BEIIECTB.

. HaOmronenue kumenust.

. HabGnroaenne nocTostHCTBA TEMITEPATyPhI ITPH IIABJICHHUH.
13.

Moienu TENJIOBBIX JABUTATEIICH.

Jlabopamopnwie padbomot u onvimol.

1.
2.
3.

10.
11.
12.
13.

OnbITH O OOHAPYKEHUIO IEUCTBUSI CHUJT MOJIEKYJISIPHOTO TIPUTSKEHUSI.
OMnBITHI 110 BBIPAIIMBAHUIO KPUCTAJUIOB MIOBAPEHHOW COJIM WJIK caxapa.
OnpIThl MO HAOJIOICHUIO TEIJIOBOTO PACHIMPEHUS Ta30B, KUJIKOCTEH U
TBEPABIX TEIL.

Onpenenenue AaBieHUS BO3AyXa B Oa/IOHE HINpHUIIA.

OnbITHI, IEMOHCTPUPYIONIME 3aBUCUMOCTbH JIABJICHHS BO31yXa OT €r0
0o0bEMa M HarpeBaHUs W OXJIAKICHHUS.

[IpoBepka runoTe3sbl IMHEHHOM 3aBUCUMOCTH JUTMHBI CTOJIOMKA KUJIKOCTH
B TEPMOMETPUUECKOUN TPyOKE OT TEMIIEPATYPHI.

HaGnronenue wu3MeHeHUs: BHYTpPEHHEH »SHEpruu Tejda B pe3yJbTaTe
TEeIJIoNnepeayr U padOThl BHEITHUX CHJI.

HccnenoBanue sBJICEHUS TEIIOOOMEHA MPU CMEIIUBAHUHM XOJOJIHON U
ropsiuer BOJIBL.

OnpeneneHne  KOMWYECTBAa  TEIUIOTHI, MOJYYEHHOTO  BOJOM  TIpHU
TEII000MEHE C HAarpeThiM METATUTMUYECKUM LIMJIHHIPOM.

Onpenenenue yaenbHON TEMIOEMKOCTH BEIIECTBA.

HccnenoBanue npoliiecca uCapeHusl.

OnpeneneHne OTHOCUTEIBHOM BIaKHOCTH BO3AYXa.

Onpenenenue yaeabHON TEIJIOTHI MIABJICHHUS JIbJIA.

Pa3znen 7. DiiekTpryeckre 1 MATHUTHBIE SIBJICHUSI.
OnexkTpuzanus Tel. J[Ba poaa sJeKTpUUECKUX 3apsaoB. BzaumopeiicTBue

3apsKEHHBIX  Tell. 3akoH KysoHa (3aBUCUMOCTh CHIJIBI  B3aUMOJEHCTBUS
3apsKEHHBIX TEJl OT BEJIMYMHBI 3apsIIOB U PACCTOSIHUS MEXTY TEJIaMH).

Onektpuueckoe mnoje. Hanpspk€HHOCTh anekTpudeckoro mnosis. IIpuHuumn
CYyNEPHO3ULINH JIEKTPUUECKUX T0JIEH (HAa KaUeCTBEHHOM YPOBHE).



Hocurenu snekTpuueckux 3apsiioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsijl.
Crpoenne aroma. IIpOBOIHMKM W  JOUPNEKTPUKU. 3aKOH  COXPAHEHUS
ANEKTPUUYECKOTO 3apsa.

OJIEKTPUYECKUM TOK. YCIOBHUS CYIIECTBOBAHMS JJICKTPUUYECKOrO TOKa.
HNctouHuku mMOCTOSHHOTO TOKA. JIEMCTBUSI 3JIEKTPUUYECKOro TOKa (TEIIOBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKHUI TOK B )KUJIKOCTAX U Ta3ax.

Onektpuueckass uenb. Cuna  Toka.  DJIEKTPUYECKOE  HANpPSHKEHHE.

ComnpoTuBiieHHE MPOBOAHUKA. Y IETBbHOE CONPOTHUBICHUE BEHIECTBA. 3aKkoH OMa
IS ydacTka uend. [locmemoBarenpHOe U MapaJuIeIbHOE COSTMHEHUE TPOBOTHUKOB.

Pabora © MOIIHOCTH 3JEKTPUYECKOro ToOKa. 3akoH Jlxoyms—JleHua.
DNEeKTpUYECKUEe LENU U MOTPEOUTEIHN IEKTPUUECKOi sHeprun B ObITy. KopoTkoe
3aMbIKaHUE.

[TocTostHHBIE MarHUTHI. B3auMo1eiCTBHE MOCTOSIHHBIX MArHUTOB. MarHuTHoe
noje. MarautHoe mosie 3eMJIM M €ro 3HAa4€HHWE Ui KU3HM Ha 3emuie. OnbIT
Opcrena. MarouTHOE MOJIE 3JIEKTPUUYECKOTO TOKa. [[puMeHeHne 31eKTpOMariuToB
B TEXHUKE. J[eICTBHE MArHUTHOIO TOJISI HA TPOBOJIHHUK C TOKOM. DJIEKTPOJIBUTATEIIb
IIOCTOSSHHOTO  TOKa. lcnonb30oBaHHWe  JJIEKTpOJABUTaTeNed B  TEXHUYECKHUX
YCTPOMCTBAX M HA TPAHCIIOPTE.

Oneitel @apanes. SABnenne snekrpoMarHuTHOM MHAYKIMH. [IpaBuno Jlenna.
DIIEKTpPOreHepaTop. CniocoOb1 ITOJTy4YECHUS AIEKTPUIECKOU DHEPIUH.
DNEKTPOCTAHIIMU Ha BO30OHOBIISIEMbIX HCTOYHUKAX YHEPTUU.

Jemoncmpayuu.

DIIeKTpU3aLHus TEIL.
JIBa pona slEeKTpUYECKUX 3apsI0B U B3aUMOICHCTBUE 3aPSIKEHHBIX TEJL.
Y CTpONCTBO U IEVCTBUE ANEKTPOCKOIA.
DIIEKTPOCTATUYECKAS] MHTYKIUSI.
3aKOH COXPaHEHMUS JIEKTPUUECKHUX 3aPsJIOB.
[IpOBOIHUKY U TUDJICKTPUKH.
MoaenupoBaHue CUIIOBBIX JINHUM 3JIEKTPUYECKOTO TTOJIS.
HcTouHMKM MOCTOSTHHOTO TOKA.
JIeHCTBUSA DIIEKTPUYECKOTO TOKA.
. DNEKTPUYECKUN TOK B )KUJIKOCTH.
. ['a30BbIM pa3ps.
. I3mepeHne cuibl TOKa aMIIepMETPOM.
. 3mepeHnne 3eKTpuYeCcKoro HalpsKeHUs BOJIBTMETPOM.
. Peocrar n Mara3us conpoTUBIICHU.
. BzaumoencTBue noOCTOSTHHBIX MarHUTOB.
. MoaenupoBaHre HEBO3MOXKHOCTH Pa3/IeJICHU ITOJI0COB MAarHUTA.
. MonenupoBaHr€ MarHUTHBIX MMOJIEH MOCTOSSHHBIX MAarHUTOB.
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18.
19.
20.
21.
22.
23.
24.

25.

OmnbIT IpcTena.

MarauTHoe 1oJjie ToKa. DJICKTPOMarHur.

JleficTBME MarHUTHOTO TIOJIsI HA MPOBOJHUK C TOKOM.

DJIEKTPOJBUTATED IOCTOSTHHOT'O TOKA.

HccnenoBanue sBiIeHUs JICKTPOMAarHUTHOW HHTYKITHH.

OnbiThl Papajes.

3aBUCMMOCTh HaIpaBJICHUsT MHAYKIIMOHHOTO TOKa OT YCJIOBHM €ro
BO3HHUKHOBCHUS.

DIIEKTPOreHepaTop MOCTOSTHHOTO TOKA.

Jlabopamopnwie padomot u onvimol.

1.

o g &~ w

10.
11.

12.

13.

14.

15.

16.
17.

18.

OnpITel 1O HAONIOACHUIO DJICKTPU3AIMK  TeJl HHIYKIMEHW | Tpu
CONPUKOCHOBEHHH.

HccnenoBanue JEWCTBUA SIEKTPUYECKOTO IO HA MPOBOJHUKU U
JIARJICKTPUKH.

CoOopka 1 mpoBepKa pabOTHI JIEKTPUIECKOH IEITH TTOCTOSTHHOTO TOKA.
N3mepenue u peryaupoBaHue CUJIbI TOKA.

N3mMmepenue u peryMpoBaHue HANPSKEHUS.

HccnenoBanne 3aBUCHUMOCTH CWJIBI TOKA, WAYILETO YE€PEe3 PE3UCTOpP, OT
COIIPOTHUBJICHUS PE3UCTOPA U HAIIPSKEHUS HA PE3UCTOPE.

OnBITHI, JEMOHCTPUPYIOILINE 3aBUCHUMOCTbD AIEKTPUYECKOTO
COINIPOTUBJICHUS MPOBOJHUKA OT €ro JIUHBI, IUIOIMIAJN TONEPEUYHOIO
CEUCHHMS U MaTepuara.

[IpoBepka mpaBwia CIOXKEHUS HANPSHKCHUM MpU  MOCIEeA0BaTEIbHOM
COEJIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJis CWIbl TOKa MPHU MapaICIBHOM COEIUHEHUU
pE3UCTOPOB.

Onpenenenue paboThI AEKTPUUECKOTO TOKA, UAYIIETO YEPE3 PEIUCTOP.
OnpeneneHue MOIIHOCTH — AJIGKTPUUYECKOTO  TOKa, BBIJEISEMONM Ha
pe3ucrope.

UccnenoBanne 3aBUCMMOCTH CHJIBI TOKA, MAYIIETO 4Yepe3 JaMIOYKy, OT
HanpsHKEHUS Ha HEW.

Onpenenenue KII/] narpeBarensi.

HccnenoBanne MarHUTHOTO B3aUMOJICHCTBHS ITOCTOSTHHBIX MArHUTOB.
N3yuenne MarHuTHOTO TIOJISI TOCTOSTHHBIX MarHUTOB MPU UX 00BETUHEHUU
Y pa3/ieiICHUN.

Uccnenosanue nelcTBUS 3IEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
OnbIThl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHJIbI  B3aMMOJICUCTBUS
KaTYIIIKU C TOKOM M MarHUTa OT CUJIbI TOKA U HAIPABJIEHUS TOKA B KaTyIIKE.
N3ydenue necTBUS MarHUTHOTO TOJISl HA IPOBOIHUK C TOKOM.



19. KoHcTpynpoBaHue U u3yueHue padoThl JIEKTPOIBUTATEIIS.
20. I3mepenue KIIJ anexkTpoaBuraTeIbHOM YCTAaHOBKH.
21. OnBITBl O HWCCIECIOBAHUIO SIBJICHUSI JJIEKTPOMAarHUTHOM WHAYKIWH:
WCCIICIOBAHUE W3MEHEHHWM 3HAYCHHUS W HANPAaBICHUS HWHIYKIIMOHHOTO
TOKaA.
9 KJIACC

Pa3nen 8. Mexannueckue siBJICHHUA.
Mexanuueckoe aBwkeHue. MarepuanpHasg Touyka. Cuctema OTCUéra.
OTHOCUTENIBHOCTh MEXAaHMYECKOIO JBIKEHUS. PaBHOMEpHOE NpPsSMOIMHEHHOE
nBkeHue. HepaBHoMmepHoe mpsiMosinHeHOe ABkeHue. CpellHssl 1 MTHOBEHHAas
CKOPOCTB TeJa IIPU HEPABHOMEPHOM JBUKCHUU.
VYckopenue. PaBHOyckopeHHOe mpsiMoiiMHEWHOEe JBHkeHue. (CBOOOIHOE
nagenue. OnbiThl ["anues.
PaBHOMEpHOE NBMXEHHE MO OKpY>KHOCTH. llepron m vacrora oOpalueHus.
JIuHeiHas u yriioBasi CKOpoCTH. LleHTpoCcTpeEMUTENBHOE YCKOPEHUE.
[Iepseiit 3akoH Hertorona. Bropon 3akon Herotona. Tperuit 3akoH HproToHa.
[IpuHIMI CyTIEpIIO3ULIUN CHJL.
Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cujia TPEHUS CKOJbXEHHUS, CHIIA
TPEHHUS TTOKOSI, APYTHUE BUJIBI TPEHHUS.
Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHS. YCKOPEHHE CBOOOHOTO
naneHus. JlBmwxkenne ruiaHeT BOkpyr CoisHna. IlepBas kocMmuueckas CKOPOCTb.
HesecomocTs 1 neperpysku.
PaBHOBecue matepuanbHOM TOukH. AOCOMOTHO TBEpPAOE Teio. PaBHOBecue
TBEPAOTO TeJIa C 3aKPEIVIEHHON OChIO BpauieHus. MoMeHT cuibl. LleHTp TskecTu.
Nmnynec tena. MI3meHenue mmmyibea. UMmyiibe cuiibl. 3aKOH COXpaHEHUS
UMITyJIbCa. PEakTUBHOE IBUKEHUE.
Mexannueckass paboTra ¥ MOIMHOCTh. PaboTa cui TsKECTH, yIPYrOCTH,
TpeHus. CBsi3b HEpruu U padoThl. [loTeHIIMaIbHAS PHEPTUS TeJa, MOHATOrO HaJl
IIOBEPXHOCTHIO 3eMiIM. [loTeHIIManbHas 3Heprus cKaTou npykuHbel. Knunernueckas
sHeprusi. Teopema 0 KMHETUYECKOW SHEPrUU. 3aKOH COXPAHEHUS] MEXaHUYECKOU
SHEPIUM.
Hemoncmpayuu.
1. HaGnroneHne MeXxaHHMYECKOTO JIBIKEHHSI Te€Jla OTHOCUTEIILHO Pa3HBIX Tell
OTCU€Ta.

2. CpaBHEHHME MyTeWd W TPACKTOPUN JBHXKEHHUS OJHOTO U TOTO K€ Teja
OTHOCHUTEIIBHO PAa3HbIX TEJI OTCUETA.
N3mepenne CKOpOCTH U yCKOPEHUS TPSAMOJIMHEUHOTO IBUYKEHHSL.
HccnenoBanne npru3HakoB PaBHOYCKOPEHHOTO JBUKEHUS.
HabGnronenue nBr>xkeHHs Tea 1Mo OKPY>KHOCTH.



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

Habnronenne MmexaHM4eCKUX SIBIICHHUM, MPOUCXOISIIINX B CUCTEME OTCUETA
«Tenexkay mpu €€ paBHOMEPHOM U YCKOPEHHOM JABHKEHUHU OTHOCUTEIIBHO
KaOuHeTa (PU3MKH.

3aBUCUMOCTh YCKOPEHHS Tejla OT MAcChl Tella U JICHCTBYIOIIEH Ha HETO
CHJIBI.

HabOmronenue paBeHCTBa CUJI ITPY B3aUMOACHCTBHUH TEI.

N3meHneHne Beca Teia pyu yCKOPEHHOM JBHKECHUH.

ITepenava umiyabca 1py B3aUMOICHCTBUU TEJL.

[IpeobpazoBanms SHEPTUN IPU B3aUMOJICUCTBUH TEJl.

CoxpaHeHure UMIyJbCca IPU HEYIPYTOM B3aUMOICHCTBUH.

CoxpaHeHue UMITyJIbca IIPH a0COTIOTHO YIIPYTOM B3aUMOICHCTBHUU.
HabmroneHune peakTUBHOTO JBUKCHUSI.

CoxpaHeHHne MEXaHUYECKOM SHEPTUHY IIPHU CBOOOHOM MaICHHUH.
CoxpaHeHre MEXaHUYECKOW SHEPTUH MPU IBUKEHUU TEJIA MO JEUCTBUEM
MPY>KUHBI.

Jlabopamopnvie padbomost u onvimol.

1.

10.

11.

KoHcTpynpoBanue TpakTa I pasroHa W JAJbHEUIEr0 paBHOMEPHOTO
JBIDKEHUS MTAPUKA WA TETICHKKH.

OrnpeneneHue CpeIHEeH CKOPOCTH CKOJIBKECHHS Opycka WM JIBUKEHUS
IIapuKa 1o HaKJIOHHOU ITIOCKOCTH.

OrnpeneneHue yCKOpeHMsI Tejda TP PaBHOYCKOPEHHOM JIBHOKEHUU TI0
HAKJIOHHOM MJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IyTH OT BPEMEHH MPH PABHOYCKOPECHHOM
JBM)KCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIIOTE3BI: €CIM TPU PABHOYCKOPEHHOM JBIDKCHHH 0€3
HayaJbHOH CKOPOCTH ITyTH OTHOCSTCS KakK psa HEYETHBIX YHCEI, TO
COOTBETCTBYIOIIHME MPOMEKYTKH BPEMECHH OJIMHAKOBHI.

HccnenoBanre 3aBUCHUMOCTH CHJIBI TPEHHS CKOJBKCHHS OT CHIIBI
HOPMAaJILHOTO JaBJICHHUS.

Omnpenenenre K03 HUITMEHTA TPEHUS CKOJTBKCHHS.

OnpeneneHue )XECTKOCTU TPYKUHBI.

OmnpeneneHue paboThl CHIIBI TPSHUSI P PABHOMEPHOM JIBHYKESHUH TeJa 110
TOPHU30HTAIBLHON TTOBEPXHOCTH.

Onpenenenrie  pabOThI CWIBI YIOPYroCTH TIpH TOABEME Tpy3a C
HCIIOIB30BaHUEM HETOABUKHOTO U MOJABHKHOI'O OJIOKOB.

N3yuenune 3akoHa COXpaHEHUS SHEPTUU.

Pa3zgen 9. Mexannueckue KoJie0aHus M BOJIHBIL.



Konebarenbnoe nBmkenne. OCHOBHBIE XapaKTEPUCTHKU KOJICOAHMI: TIEPHOT,
4acToTa, aMIUINTyJa. MaremMaTUuuecKuil U NpyKUHHBIM MasaTHUKH. [IpeBpamenue
SHEPTUU MPHU KOJIeOATETLHOM JIBIXKCHHH.

3aryxaromue  konebanus.  BouiHyxkaeHHole — koneOanusa.  Pe3onanc.
Mexannueckue BoJHbL. (CBoiicTBa MexaHuueckux BOJH. [IpomosibHbIE W
NOoNEepeYHble BOJIHBL. JIMMHA BOJHBI M CKOPOCTh €€ PacnpOCTPAHEHUSI.
MexaHnuecKue BOJIHBI B TBEPJOM TEJE, CEHCMUYECKUE BOIHBI.

3ByK. ['poMKOCTh 3Byka U BbicoTa ToHa. OTpaxkeHue 3Byka. MHbpa3Byk u
yIABTPa3BYK.

Hemoncmpayuu.

1. HaGmroneHnue koneOaHuW Ted MOJ JECHCTBUEM CHIIBI TSKECTU U CHUIIBI
YIPYTOCTH.

Hab6nronenue konebanuii rpy3a Ha HUTH U Ha MPY>KUHE.

HaOntonenue BIHYKICHHBIX KOJICOAHUI U pe30HaHCa.

Pacnpoctpanenue npo0JibHBIX U MONEPEYHBIX BOJIH (Ha MOJIEIH).

Habntonenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKyCTHYECKUI PE30OHAHC.

Jlabopamopnwie padbomost u onvimol.

1. OmpeneneHue dYacTOThl M TEpHoJa KoyieOaHUM  MaTeMaTH4eCKOIro
MasITHUKA.
OmnpeneneHre 4acTOThl U IEpUoAa KoJeOaHU MPY>KMHHOTO MasITHUKA.
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HccnenoBaHue 3aBUCUMOCTH Mepro/ia KoiaeOaHU MOBEIIEHHOTO K HUTH
rpy3a OT JJIUHbI HUTH.
4. WccnenoBaHue 3aBUCUMOCTH Tleproia KojaebaHui Mpy>KMHHOTO MasiTHUKA
OT Macchl Tpy3a.
5. [IpoBepka HE3aBUCMMOCTH Mepuoja KojieOaHU Tpy3a, MOJBEUIEHHOIO K
HUTH, OT Macchl Ipy3a.
6. OnpIThl, JEMOHCTPUPYIOLIME  3aBUCHUMOCTb  IepHoAa  KosieOaHWUi
NPY>KUHHOTO MasiTHUKA OT MacChl Ipy3a 1 KECTKOCTU MPY>KUHBI.
7. W3mepeHnue yckopeHusi CBOOOJHOTO NaIeHUs!.
Pa3nen 10. DinekTpoMarHuTHOE 1MoJIe U JIEKTPOMATrHUTHbIE BOJIHBI.
ONEKTPOMarHuTHOE  MoJie.  JJEKTpOMarHuTHele  BoJHBIL.  CBoiicTBa
ANEKTPOMArHUTHBIX BOJH. [llkana 31eKTpOMAarHWTHBIX BOJH. lcnosb3oBaHue
AJIEKTPOMATHUTHBIX BOJIH JIJIsl COTOBOM CBSA3H.
DnekTpoMarHuTHas npupoaa cera. CkopocTh cBeTa. BOTHOBBIE CBOMCTBa
CBeTa.
JHemoncmpayuu.
1. CBoiicTBa AEKTPOMATHUTHBIX BOJIH.
2. BOJIHOBBIE CBOMCTBA CBETA.



Jlabopamopuvie padbomost u onvimol.
1. M3yueHue CBOWCTB SJEKTPOMArHUTHBIX BOJH C TOMOIIBI0 MOOWMIIBHOTO
TenedoHa.

Pa3znea 11. CBeToBbIe ABJICHUS.

JlyueBas  mMogmenr  cBera.  Mcrounukm — cBera.  IIpsAmomnmHeiniHOE
pacrnpoctpaHenue cBera. 3atMenusi Connia u Jlynsl. Otpaxenue cBeta. [lmockoe
3epKajo. 3aKOH OTPaKEHHUS CBETA.

[Ipenomnenue cBerta. 3akoH mpenomieHus cBeTa. [lonHoe BHYTpeHHee
OTpaKeHUE CcBeTa. lCHnoiap30BaHUE TIOJHOTO BHYTPEHHErO0 OTPaXKEHUs B
ONTHUYECKUX CBETOBOAAX.

JIunza. Xop mydeit B muH3e. Ontudeckas cucreMa oToarapara, MUKpOCKOIIa
u Teneckormna. ['na3 kak ontuyeckas cucrema. ban3opyKkocTh U JalbHO30PKOCTb.

Paznoxenue Oenoro cBera B crekTp. Onbitel HpetoToHa. CnokeHue
CIIEKTPaJIbHBIX I[BETOB. J{ucnepcus ceera.

Hemoncmpayuu.

[IpssMonMHEHOE PacIpPOCTPAHEHUE CBETA.

OTtpaxeHue cBera.

[Tonyuyenue n3o00paxeHut B II0OCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomnenue caera.

Onrtuyueckuii CBETOBO/I.

Xox mydeii B coOuparoiei JIH3e.

XoJ1 1yden B paCCeUBAKOLIEH JIMH3E.

[Tonyuenue n300paxeHut ¢ MOMOIIBIO JIMH3.

[Tpuntun nevictBus poroanmnapara, MUKPOCKOIIA U TEJIECKOTIA.

10. Mopnens rnasza.
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11. Pa3znosxenue 6enoro cBeTa B CHEKTP.

12. [lomyyenue O0enoro cBeTa Mpu CI0KEHUH CBETA Pa3HbIX I[BETOB.

Jlabopamopnwie padbomot u onvimol.

1. HccnepoBaHue 3aBUCMMOCTH yIJla OTPaXEHHUsS] CBETOBOIO Jyya OT yIJia
najicHusl.
N3yueHune XxapakTepucTUK U300pakeHHsI TPeAMETA B TUIOCKOM 3epKajle.
HccnenoBanre 3aBUCUMOCTH yTiia MPETOMIIEHHs] CBETOBOTO JIyda OT yria
NaJICHUs Ha TPAHUIIE «BO3TYyX—CTEKIION.
[Tosrydenune n3o00paskeHui ¢ TOMOIIBIO COOMpPAIOLIEH JTHH3bI.
Omnpenenenue GOKYCHOTO paCCTOSHUS U ONTHYECKOM CUIIBI coOMparouei
JIVH3HIL.
OnbITHI 1O Pa3I0XKEHUIO OEJI0ro CBETa B CIIEKTP.

7. OMBITHI IO BOCHPUATHIO I[BETA MPEIMETOB MPH WX HAOIIOIECHUHN Yepes
L[BETOBbIE (DUIIBTPBI.



Pa3nen 12. KBanroBble iBJIeHNA.

Omnwitel Pesepdopna u mnanerapHas mojens aroma. Mogens aroma bopa.
Hcnyckanue u nornomenue ceeta atoMoM. KBaHnTsl. JIMHEYaThie CIIEKTPHI.

PannoaktuBHOCTh. Anb(a-, 6eTa- U raMma-uznydeHusi. CTpoeHrue aTOMHOTO
anpa. Hyknonnas wmogens aromuoro sAxpa. Msoromsl. PaguoaxtrnBHBIE
npeBpauieHusd. [lepuoa nonypacraia aTOMHBIX SIAEDP.

SAnepHble peakiuu. 3aKOHBI COXPAHEHUs 3apsI0OBOTO M MAacCOBOTO YHCEIN.
DHeprusi CBs3M aTOMHBIX snep. CBA3p Macchl W 3HEPruu. Peakuuu cHHTE3a H
nenenusd siaep. Ucrounuku 3neprun CotHIla U 3BE3I.

Anepnas sHepreruka. J[eMCTBUS paguOAKTHUBHBIX HW3JIIyYEHUW Ha >KUBBIE
OpraHU3MBL.

Jemoncmpayuu.

CriexTpbl U3Ty4YEHHUS U TIOTJIOUICHMS.

CrieKkTpbl pa3InYHbIX ra30B.

CnekTp Bozopoa.

HabGnronenue TpekoB B kamepe BunbcoHa.

PaboTa cuéTurka HOHU3UPYIOLIUX U3TyUYEHUH.

Peructpanus uznyyeHus: IpUPOJIHBIX MUHEPAJIOB U MPOIYKTOB.

Jlabopamopnwie padbomot u onvimol.

1. HaGnroneHue CIUIOMIHBIX Y JIMHEWYAThIX CHEKTPOB U3TyUEHUS.

2. HccnenoBanue TPEKOB: M3MEPEHHUE DHEPTUU YACTHULBI 110 TOPMO3ZHOMY
nyTH (1o ¢potorpadusim).

3. H3Mmepenue paaroakTUBHOTO (poHa.

IHoBTOpPHUTEJIHbHO-00001IAKOIIIUH MOAYJIb.

[ToBTOpHUTENHEHO--0000IAIOINI MOAYJIb IPEAHA3HAYEH AJI1 CHCTEeMaTU3alun
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1 000011IeHNs TPEAMETHOTO COACPIKAHUS U OTIBITA ACSITEIBHOCTH, TPUOOPETEHHOTO
MpU HU3YYEHUU BCEro Kypca (U3WMKH, a TaKXke JJIsl MOJATOTOBKU K OCHOBHOMY
roCyJIapCTBEHHOMY SK3aMEHY MO (Pu3uke aJjisi 00ydaronuxcsi, BHIOPABIIUX ITOT
y4eOHBII MpeaMer.

[Ipy n3ydyeHUU JAaHHOTO MOMAYJSl PEaTU3YIOTCA U CUCTEMATU3UPYIOTCS BUJIbI
JeSITeTbHOCTH, HA OCHOBE KOTOPBIX 00€CTIeUnBACTCS JOCTHXKEHUE MPEIMETHBIX U
METaNpeIMETHBIX  IUJIAHUPYEMBIX  pe3yJbTaToB  oOydeHus, (dopMupyercs
€CTEeCTBEHHOHAy4YHasi TPAMOTHOCTh: OCBOEHHUE HAyYHBIX METOOB HCCIICIOBaHUS
SIBJICHUW TPUPOJBI U TEXHUKH, OBJIAJICHUE YMEHUSIMU OOBACHATH (HU3UUYECKHE
SBJICHUS, TPUMEHSIS TOJIydYEHHbIE 3HAHMS, pellaTh 3aJadyd, B TOM YHUCIE
KaueCTBEHHbIE U SKCIIEPUMEHTAJIbHBIC.

[TpyHUMIIMATIBHO IEATEIIBHOCTHBIA XapAKTEP JAHHOIO pa3Jielia peain3yeTcs 3a
CYET TOTO, YTO OO0YUAOIIUECS BBITOIHSIOT 3a/IaHKs, B KOTOPBIX UM MpeJjiaracTcs:



Ha OCHOBC IIOJYYCHHBIX 3HAHUU paciio3dHaBatb M HAY4YHO 00BACHATH
(1)I/IBI/I‘IGCKI/IC SIBJICHHS B OKp}I)KaI-OHIEEﬁ IIpupoac u HOBCQZ[HGBHOﬁ KU3HH,
HCIIOJIB30BaTh HAYYHBIC MCTOAbI UCCICAOBAHUNA (bI/IBI/I‘-IeCKI/IX HBHGHHﬁ, B TOM
YUCJIC OJIA IIPOBCPKHU T'MITIOTE3 U ITOJTYYCHUA TCOPCTUICCKHUX BBIBOJIOB,
00BACHATH HAaY4YHBIC OCHOBBLI HanOoyee BaKHBIX ,Z[OCTI/I}KQHI/II\;I COBPCMCHHBIX
TCXHOHOFHﬁ, HaIIpUMCP, IIPAKTUICCKOI'O UCITIOJIb30BaAHUA PA3JIIMYHBIX UCTOYHHUKOB

SHEPrUM Ha OCHOBE 3aKOHA IMPEBPALLIEHUS U COXPAHEHMs BCEX U3BECTHBIX BUJOB
SHEPrUHU.



IHNIAHUPYEMBIE PE3VYJIbTATbBI OCBOEHUSA ITPOI'PAMMBLI 110
®OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuenue pu3uku Ha ypoBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUsI HAIIPaBJICHO

Ha JOCTW)XKEHUE JTMYHOCTHBIX, METANPEIMETHBIX U IIPEAMETHBIX 00pa30BaTEIbHbBIX
PE3yJIbTATOB.

B pe3ynbrare nu3yuenus Gu3NKU Ha YPOBHE OCHOBHOTO OOIIETO 00pa30BaHMSI

y obyuaromerocss OyayT copMHUPOBAHBI CICIYIONTUE JTUIHOCTHBIE PE3yJIbTATHl B
YJaCTH:

1) naTPHOTHYECKOT0 BOCTIMTAHMS:

— MPOSIBJIICHUE UHTEPECA K HCTOPUN U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOM
bu3ruecKol HayKu;

— [ICHHOCTHOE OTHOILIEHUE K JOCTUKEHHUSIM POCCUNCKUX YUEHBIX--(U3UKOB;

2) rpaKIaHCKOT0 U TYXOBHO-HPABCTBEHHOT0 BOCITUTAHUS S

— TOTOBHOCTh K aKTUBHOMY YYacCTHIO B 00CYX/I€HUN OOLIECTBEHHO 3HAUUMBbIX U
ATUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUIM
(du3uKwy;

— OCO3HAaHUE BAXKHOCTU MOPAJIBHO--3TUYECKUX NPHUHIUIIOB B AESATEIbHOCTU
YYEHOT0;

3) 3¢TeTHYECKOTr0 BOCIIUTAHUS

— BOCIIPUATUE ACTETUYECKUX KAYeCTB (PU3MUECKON HAYKH: €€ TapMOHUYHOIO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HeHHOCTH HAYYHOT0 O3HAHMSA:

— OCO3HAaHUE UEHHOCTH (PU3MYECKOW HAayKH KakK MOIIHOTO HHCTPYMEHTa
IIO3HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWH, BAXKHEMIIEN COCTABISIOLIEH
KYJIbTYPBI;

— pa3BUTHE HAy4YHOW JHO0O3HATEIBHOCTHU, MHTEpeEca K HCCIIEeI0BATEIbCKON
NeSITENIbHOCTH;

S) ¢opmupoBaHusi  KYJBTYpPbl 3I0POBbSI W  3MOLHMOHAJIBLHOIO
0J1aronoJTyqus:

— OCO3HaHME LIEHHOCTH Oe30macHoro oOpas3a JKM3HM B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTU TpaBUi O€30IaCHOrO TIOBEJIEHUS Ha
TPAaHCIIOPTE, HA JOPOrax, C JJIEKTPUUYECKUM M TEIUIOBBIM O0OpYIOBAaHHUEM B
JOMAIIHUX yCIIOBUSAX;

— c(opMUPOBAHHOCTH HaBbIKA PeIICKCHH, MPU3HAHKIE CBOETO MpPaBa Ha OIITHOKY
Y TAKOI'0 %€ NpaBa y ApPyroro 4eJoBeKa;

6) TPy10BOT0 BOCIIHTAHMSA:



e — AKTHBHOE Yy4YacTHE€ B PCIICHUM MNPAKTUYECKUX 3a7ad (B paMKax CEMbH,
oOpa3oBaTeNbHOM  OpraHM3alliM, TOpoJia, Kpas) TEXHOJOTHUYECKON U
COIMAIBHOM HAMPaBIEHHOCTH, TPEOYIONUX B TOM YUCIIE U (PU3UICCKUX 3SHAHHA;

e — WMHTEPEC K MPAKTHUYECKOMY H3yUYCHHIO MPOGECCrid, CBI3aHHBIX C (DU3HKOM;

e 7)3K0JIOTHYECKOT0 BOCIIUTAHUS

e — OpHUCHTAIMS HAa NMPUMEHECHHE (PU3MYECKUX 3HAHUHN IS pelieHus 3a7ad B
00JIacTH OKpYyKalollel cpeibl, IUIAaHUPOBAHUS IIOCTYNKOB W OICHKH HX
BO3MOXKHBIX TTOCIICJICTBUI JIJII OKPY KAIOIIEH CPEeIbl;

e — OCO3HaHHWE TJI00ATILHOTO XapaKTepa KOJOTHYECKUX MpoOJieM M MyTed X
pelieHus;

e 8) amanTanuu K HU3MEHSKOIIMMCH YCJOBHAM COLHUAJBHON M NPUPOJHOI
cpensbl:

e — TOTPEOHOCTh BO B3aWMOJICMCTBUM TIPH BBHITIOJTHEHUU HCCICIOBAHUN U
POCKTOB (M3UYCCKOW HAIMPaBICHHOCTH, OTKPBITOCTH OMBITY M 3HAHUSAM
JIPYTHUX;

e — TIOBBIIICHUE YPOBHS CBOEM KOMIIETEHTHOCTH 4Ye€pe3 MPaAKTUUYECKYIO
JICATCIbHOCTD;

e — MOTPEOHOCTH B (POPMHUPOBAHUN HOBBIX 3HAHUH, B TOM 4HCIIE€ (DOPMYJINPOBATH
UJIeH, TIOHSATHUS, TUTIOTE3bI O (PU3NUECKUX O0BEKTaX U SIBJICHUAX;

e — OCO3HaHME JMe(PUITUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00J1acTh
buzukwy;

e — IUTAHUPOBAHHWE CBOETO PA3BUTHS B NPUOOPETCHHH HOBBIX (HH3NUSCKUX
3HAHUM;

e — CTpPEMJICHHE aHAJIM3UPOBATH U BBISIBIIATH B3aUMOCBSI3H IIPUPOIbI, OOIIECTBA U
ASKOHOMMKH, B TOM YHUCJIE C UCTIOIb30BaHUEM (DU3NUECKUX 3HAHUIA;

e — OLEHKAa CBOMX JECWCTBUHA C YYETOM BJMSHHS Ha OKDPYXAIOUIYI Cpeny,
BO3MOJKHBIX TJI00aJIbHBIX TTOCJIEICTBUI.

METANPEIMETHBIE PE3YJIbTATBI

B pe3ynbTare ocBoeHMs mporpaMMsbl 0 (pU3MKE Ha YPOBHE OCHOBHOTO OOLIETO
oOpa3zoBanusi y oOyuaromierocsi OynayT chopMuUpOBaHbl MeTamnpeaMeTHbIE
pe3yJbTaThl, BKIIOYAIOIIKE TTO3HABaTeNIbHbIE YHUBEPCAIbHbIE YUeOHbIEC EHCTBUS,
KOMMYHHMKaTHUBHbIE  YHUBEpCAJIbHbIE  Y4YeOHbIE  JCHCTBUS,  PETYJISATUBHBIC
yHHUBEpCaJIbHbIC YUeOHBIE IEHCTBUSI.

ITo3HaBaTe/ibHBIE YHHBEPCAJIbHBbIE YUeOHbIE HeiiCTBUS

Bba3oBble Jiornueckue 1eicTBHA:



BBISIBJISITh W XapaKTEpU30BaTh CYIIECTBEHHbIE MPHU3HAKU OOBEKTOB
(stBIICHU);

yCTaHABIMBATh CYUIECTBEHHBIN MPU3HAK KIAcCU(UKALNN, OCHOBAHUS IS
000OIICHHS U CPaBHEHHS,;

BBISIBIIATH 3aKOHOMEPHOCTH U TIPOTUBOPEUHSI B pACCMATPUBAEMBIX (haKTax,
JAHHBIX ¥ HAOIIOJJCHUAX, OTHOCSIIUXCA K (PU3UYECKUM SBIICHUSM;
BBISIBIIAT TIPUYMHHO--CIICJICTBEHHBIC CBSI3U IMPH W3Y4YEHUH (PU3HUECKUX
SIBIICHUH U MIPOLIECCOB, JIENATh BBIBOJIBI C UCTIOJIB30BAaHUEM JEAYKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIIOUEHUH, BBIIBUTaTh THUIOTE3bl O B3aHMMOCBS3SX
(U3NUECKUX BETUYMH;

CaMOCTOSITENIbHO BRIOUPATH CIIOCO0 pelieHns yueOHoM pu3ndeckoi 3a1aun
(cpaBHEHME HECKOJIbKMX BapHAaHTOB pElIeHHs, BbHIOOp Hauboiee
MOJIXOJISIIIIETO ¢ yYETOM CaMOCTOSITEIHHO BBIICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBarejbCKue AeiCTBUA.

VCTIO0JIb30BATh BOMPOCHI KAK UCCIIEIOBATEIILCKU MHCTPYMEHT ITO3HAHUS;
MIPOBOJUTH IO CAMOCTOSITEIIBHO COCTABJIEHHOMY IUJIAHY OIIBIT, HECJIOKHBIN
(bU3NYECKUIT AKCIEPUMEHT, HEOONBINOE HCCeA0BaHUuEe (PU3UUECKOTO
SIBJICHHUS;

OIICHMBATh HA MPUMEHUMOCTb W JOCTOBEPHOCTh HWH(MOpPMAILIHUIO,
MOJIYYCHHYIO B XOJI€ UCCIICIOBAHUS WUJIN SKCIIEPUMEHTA;

CaMOCTOSITENILHO (hOPMYJIMPOBATH OOOOIIEHHUS M BBIBOJBI IO pe3yJibTaTam
MPOBEAEHHOTO HAOIOACHUS, OTIbITA, UCCIICIOBAHUS;

MPOTHO3UPOBATh  BO3MOXXHOE  JalibHEWIee pa3BuTHE  (HU3NUECKUX
MPOIIECCOB, @ TAKXKE BBIJIBUTATH MPENOJIONKEHUSI 00 UX PA3BUTUH B HOBBIX
YCIIOBHSIX M KOHTEKCTax.

Pab6ora ¢ undpopmanmeii:

MPUMEHSTh Pa3IUIHBIC METObI, MHCTPYMEHTHI U 3alpPOCHI MPHU MOUCKE U
orOope WHGPOPMAIMKM WIA JAHHBIX C y4E€TOM MPEAJIONKEHHOM YyuyeOHOU
dbuznyeckoii 3a1a4u;

aHAM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITHIO
Pa3IUYHBIX BUJIOB U (POPM MPEACTABICHHUS;

CaMOCTOATENILHO  BBIOMpATh ONTUMAJIBHYIO (OpPMY  TPEACTABICHUS
uHQOpMaAIMU W WUTIOCTPUPOBATH pelIaeMble 3a7a4ll  HECIOKHBIMH
CXeMaMH, TuarpaMMaMu, HHOU TpaduKoi 1 1X KOMOWHAIIASMH.

KoMMyHMKaTHBHBIE yHUBEpPCAJIbHbIC YUeOHbIE AeHCTBUS:

B XO7Ie OOCYXIEHUs y4eOHOro Marepuaia, pe3yJbTaToB JIA0OPAaTOPHBIX
paboT 1 MPOEKTOB 3a7]aBaTh BOMPOCHI IO CYIIECTBY 0OCYKIAEMOM TEMBI U
BBICKA3bIBaTh WJCH, HAIICJICHHbIE HAa PEIIEHWE 3a/ladyd U TOJJCpKaHHe
O1arokeaTeIbHOCTH OOIICHUS;



COMOCTAaBIISAITh CBOM CYXIEHUS C CYXKICHUSAMU JPYIMX YYaCTHUKOB
Juanora, OOHapyXUBaTh Pa3IMUUe U CXOACTBO MO3UIIHM;

BBIpaKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX;
nyOJIMYHO TPEJICTABIISATh PE3yJIbTaThl BHIIIOJIHEHHOTO (PU3UUYECKOTrO OIbITa
(9KCTIepUMEHTa, UCCIIEIOBAHUS, IPOEKTA);

MIOHMMATh U UCIIOJIb30BaTh IPEUMYIIECTBA KOMAHAHOW U MHINBUAY AJIbHON
paboThI U PEIICHUH KOHKPETHOU (PU3nyYecKoi mpoOIieMbl;

MIPUHUMATh LIEJIM COBMECTHOM JEATEIIbHOCTH, OPTaHU30BbIBATh JCUCTBUS
no e€ IOCTHXKEHHMIO: paclpelessTh poiu, OOCY>KIaTh MPOLECChl |
pe3yabTaThl COBMECTHOM pabOThI, 000011aTh MHEHUSI HECKOJIBKUX JIFO/ICH;
BBIIIOJIHATH CBOKO YacTh pabOThI, JOCTUTasi KAYECTBEHHOTO pe3yJibTaTa 1o
CBOEMY HaIIpaBJIEHUIO U KOOPAUHUPYS CBOU ACUCTBUS C IPYTUMH YICHAMU
KOMaH/IbI;

OLICHMBATh KauyeCTBO CBOETO BKJIaJa B OOIIMN NMPOIYKT MO KPUTEPUSIM,
CaMOCTOSITENIbHO C(HOPMYIMPOBAHHBIM YUACTHUKAMHU B3aUMOJECHCTBHUSL.

PeryisiTuBHbIC YHUBEPCAJIbHbIC YUeOHbIE eiiCTBUSA

Camoopranm3amnus:

BBISIBJISITH MPOOJIEMBI B KU3HEHHBIX U y4E€OHBIX CUTYallUsX, TPEOYIOLINX
JUIS peieHus] PU3NYECKUX 3HAHU;

OPUEHTUPOBATHCS B  PAJNIMYUHBIX MOAXOAAX MPHUHATUS  pPELICHUN
(MHIMBUAYaJbHOE, MPUHATHE PEUIeHUs B TpPYIe, NPUHATHE PEIICHUN
TpyIIoi);

CaMOCTOATENILHO COCTABJISITh AITOPUTM PElIeHUs (GU3HUECKON 3aa4l WIIN
IUTAHAa HMCCIEAOBAHUSA C Y4ETOM HMEIOIMXCS PECYPCOB M COOCTBEHHBIX
BO3MOYHOCTEM, apryMeHTUPOBATh NIpeIjiaraéMble BAPUAHTHI pELICHUM;
JienaTh BBIOOP U OpaTh OTBETCTBEHHOCTH 32 PELICHUE.

CaMOKOHTpOJIb, SMOLIMOHAJIbHbIN NHTEJJIEKT:

JABaTh aJICKBAaTHYIO OLIEHKY CUTYAllMH U MpeJjiaraTh IUIaH €€ N3MEHEHUS,
OOBSICHATH NPUYUHBI  JOCTHXKEHUS  (HEJOCTHIKEHHUS)  Pe3yJbTaToOB
NEesATEIbHOCTH, JaBaTh OIIEHKY IPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHBBI B AESATEIBHOCTH (B TOM YHCIIE€ B XOJ BBITOJTHEHUS
(Gu3MYEeCKOro HMCCIEIOBaHMS WM MPOEKTAa) HA OCHOBE HOBBIX
00CTOSITENBCTB, W3MEHUBILIMXCS CHUTYyallMii, YCTAaHOBJIEHHBIX OLIMOOK,
BO3HUKILINX TPYIHOCTEH;

OIIEHUBATh COOTBETCTBUE PE3YJIbTATA LIEJH U YCIIOBUSM,;

CTaBUTH ce0s1 HA MECTO APYTOTO YEJIOBEKa B XOJI€ CIIOpa WM JUCKYCCHH Ha
Hay4YHYIO TEMY, IOHUMAaTh MOTUBbI, HAMEPEHHUS U JIOTUKY JPYIOro;



npuU3HaBaTh CBOE MPABO Ha OLMIMOKY MpHU PEIICHUH (PU3UUECKHUX 3a/1a4 WIH
B YTBEP)KICHUAX HA HAYYHBIE TEMBI U TAKOE XK€ IIPaBO APYroro.

IHPEAMETHBIE PE3YJIbTATDBI

K xon1y o0yuenus B 7 Kjacce rpeaMeETHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPpaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIMXCS YMEHUM:

UCIOJB30BaTh  MOHATUS:  (PU3MYECKME U XUMHUYECKHE  SIBJICHMUS,
HaOJIIOJIEHUE, SKCIIEPUMEHT, MOJENb, TUIIOTE3a, CAUHUIBI (PU3NYECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHbleé COCTOSIHMs BeulecTBa (TBEPIOE,
KHUJIKOE, Tra3000pa3HOe), MEXaHWYECKOE JIB)KEHUE (paBHOMEpHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEHHOE), TPACKTOpHUsA, PaBHOACHCTBYIOIIAS
cuna, gaedopmanusa  (ympyras, — IUIaCTUYECKas),  HEBECOMOCTb,
COOOIIAIOLINECS COCY/IbI;

paznuyath sBiaeHus (AudQdy3us, TEIIOBOE JBHKEHHE YaCTHUIl BEIECTBA,
paBHOMEpPHOE  JBWKEHUE, HEPAaBHOMEPHOE  JBWKEHUE, HWHEpUUs,
B3aUMOJICHCTBUE TEJ, PABHOBECHE TBEPIBIX TEJI C 3aKPEINIEHHOM OCBHIO
BpallleHus, epeaya 1aBJIeHUs TBEPAbIMU TEIaMHU, )KUJIKOCTSIMU U T'a3aMH,
aTMOC(pEepHOE J[aBlICHHE, IUIABAHHME TEJ, MPEBPALECHUS MEXaHHYECKOU
HHEPrUM) MO ONMUCAHUIO UX XApaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOUIUX JaHHOE (PU3HUECKOE SBIICHHE;

pacro3HaBaThb MPOSBIECHUE HW3YYEHHbIX (U3UYECKUX SBJICHUH B
OKpY’)XalollleM MHpE, B TOM YHCIe (PU3NYECKUE SIBJICHHUS B INPUPOJIE:
OpPUMEPBI JABUKEHHUS C PA3IMYHBIMU CKOPOCTSIMHU B JKMBOM M HEKUBOU
npupoAe, ACUCTBUE CHUJIbI TPEHUA B MPUPOJE U TEXHUKE, BIUSHUE
aTMOoc(epHOro JIaBjICHUs Ha >KMBOW OpraHU3M, IUIaBaHHUE pbIO, pblYaru B
TeJe YeJIOBEeKa, MPU 3TOM MEPEBOIUTH MPAKTUUYECKYIO 3a/lady B y4eOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKY) (PU3UUECKUX SIBICHHM;
OMKCHIBATh U3yUYEHHBIE CBOMCTBA TEI M (PU3HUECKHUE SIBJICHUS, UCIOJIb3YSI
¢bu3nuecKue BeIMYUHbI (Macca, 00bEM, MIIOTHOCTh BELIECTBA, BPEMS, Ty Th,
CKOPOCTb, CPEJHSA CKOPOCTh, CHJIa YIPYTrOCTH, CUJa TSKECTH, BEC Tela,
CHWJIa TPEHHUSI, JaBJIEHHE (TBEPAOIO TEJA, )KUJKOCTH, ra3a), BITAIKABAKOLIAs
CHJia, MEXaHWueckas paboTa, MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIBI,
KOO PUIIMEHT TMOJIe3HOr0 JEHCTBUS MEXaHU3MOB, KHHETHYECKas U
NOTEHIMAIbHASL JHEPrusi), MpU ONUCAHWM NPABWIBHO TPAKTOBAThH
(bu3MYECKUil CMBICIT UCTIOIB3YEMBIX BETMYMH, X 0003HAUEHUS U €IUHULIBI
bu3nyecKux BEIMYUH, HAXOAUTh (OPMYJIBI, CBA3BIBAIOIIME JaHHYIO
¢u3nYeCKyl0 BEIWYHHY C JAPYTMMHU BEJIWYMHAMH, CTPOUTH Tpaduku
W3YUYEHHBIX 3aBUCUMOCTEH PU3NYECKUX BEIUYMH;



XapaKTepU30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBICHUS U MPOIIECCHI,
UCIIOJIB3YS MpaBUJIa CIOKEHUs cuil (BAOJb OIHOM IpsiMoi), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, IpaBUiIo paBHOBeCHs pbluara (0J0ka),
«30JI0TO€ TIPABWJIO» MEXAHUKHM, 3aKOH COXPaHEHHs MEXAHUYECKOU
OHEPruH, TPU HSTOM JaBaTh CJIOBECHYIO (OPMYIHMPOBKY 3aKOHA U
3alMCBIBaTh €70 MATEMATUYECKOE BBIPAKECHUE;

OOBACHATH (PU3UUECKUE SIBICHHUS, MPOLIECCH] U CBOMCTBA TEJ, B TOM YHUCIIE
U B KOHTEKCTE CHUTyalud NPAKTUKO-OPUEHTUPOBAHHOIO XapakrTepa:
BBISIBJISITH IPUYUHHO--CIICJICTBEHHBIC CBSI3M, CTPOUTHh OOBsICHEHHE U3 1—2
JIOTUYECKUX IIaroB ¢ ONOpOil Ha 1—2 M3y4eHHBIX CBOMCTBA (PU3MYECKHUX
SBJICHUH, PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiatbh pacy€THblE 3amadyd B -2 JEHCTBHS, MCHOJB3Yys 3aKOHBl U
dbopmyIibl, CBA3BIBAIOIINE (PU3MUECKHME BEIWYMHBI: HAa OCHOBE aHaJIM3a
YCJIOBHS 33/1a4d 3alHCHIBATh KPATKOE YCIIOBUE, MOJICTABIATH (DU3UUECKUE
BEJIMYMHBI B (DOPMYJIbI U MPOBOJUTH PACUYETHI, HAXOAHUTH CIPABOYHBIE
JaHHbIE, HEOOXOAUMBIE JJI PEIICHUs 3a/1ad, OLEHUBATh PEATUCTUUHOCTD
NOJTy4Y€HHOU (pU3NUECKON BEINUMHBI,

pacno3HaBaTh MpPOOJIEMBbI, KOTOPbIE MOKHO pEUIUTh MpPU OMOLIU
(U3UYECKUX METOJOB, B ONTMCAHUU UCCIIEIOBAHMS BBIICISATH POBEPSEMOE
MPEANOJIOKEHNE (TUTIOTEZY ), Pa3IMYaTh U MHTEPIPETUPOBATH MOTYYEHHBIN
pe3ysbTar, HaXOJWUTh OLIMOKM B XOJE ONBITA, JENaTh BBIBOJBI IO €ro
pe3ynbTaram;

OPOBOAUTH OMBITHl MO HAOMIOACHHIO (U3MUECKUX SIBICHUM WU
($u3nvYecKux CBOUCTB Tel: (hOpMYJIMPOBATh MPOBEPSEMBIE MTPENOIOKEHHMS,
coOupaTh YCTaHOBKY M3 MPEJIOKEHHOTO 000pyAOBaHMs, 3alUChIBATh X0
OMbITa U (OPMYIUPOBATH BHIBOIBI;

BBIIIOJIHATh MPSAMBIE W3MEPEHMS PACCTOSHHS, BPEMEHHM, MacChl TeJa,
00bEMa, CHUJIBI U TEMIIEpPATypbl C UCHOJIb30BAaHUEM aHAJIOTOBBIX U
nM(pPOBBIX MPUOOPOB, 3aMUCHIBATH IOKAa3aHUS MPUOOPOB C YUETOM
3a/IaHHOM aOCOJIFOTHOM MOTPEITHOCTH U3MEPECHUI;

MPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTH OJHOU (PU3MUYECKOW BEIMYUHBI OT
JIpPYrol € HCIOJIb30BAHUEM MPSAMBIX H3MEPEHUN (3aBUCUMOCTH ITyTH
PaBHOMEPHO JBMXKYILETOCS TEJIa OT BPEMEHU JIBHKEHHUS T€NA, CUIIBI TPEHUS
CKOJILKEHHSI OT Beca Teja, KayecTBa 0OpabOTKM MOBEPXHOCTEH Tell U
HE3aBHUCUMOCTH CHJIBI TPEHMS OT IUIOLIAAN CONPHUKOCHOBEHMS TEJ, CUJIbI
YOPYTOCTH OT YAJIMHEHUS MPY>KUHBI, BBITAIIKUBAIOIIEH CHIIBI OT 00bEMa
NOTPYKEHHON YacTH Tejla U OT IUIOTHOCTH >KMJIKOCTH, €€ HE3aBUCUMOCTH
OT TUIOTHOCTH Te€Ja, OT INIyOMHBI, Ha KOTOPYIO MOTPY>KEHO TENO, YCIOBUMN
IJIaBaHus Tell, YCJIOBUN paBHOBECHs pbluara W OJIOKOB), y4acTBOBaTh B



IUTAHUPOBAaHUM  y4eOHOTO HCCIEAOBaHUSA, CcOOUpaTh YCTAaHOBKY U
BBITIOJIHATh W3MEPEHHUsI, CIeAys NPEeIJIOKEHHOMY IUIaHy, (pUKCHpoBaTh
pe3yabTaThl TOJYYEHHOM 3aBUCUMOCTH (DU3WYECKUX BEIMYUH B BUJE
MPEJIOKEHHBIX TaOMuIl W TpaduKoB, AelaTh BBIBOJBI MO Pe3yJibTaTam
UCCIICIOBAHMUS,;

IPOBOJNTH KOCBEHHBbIE HU3MEpEeHHs (PU3MUECKHX BEIUYUH (IJIIOTHOCTD
BEIIECTBA )KUJIKOCTHU U TBEPOTO TeJla, CUjla TPEHUS CKOJIBLKEHUS, TaBIICHUE
BO3/lyXa, BBITAJIKWBAIONIAs CHJIA, JCHCTBYyIOLIass Ha TOTPYKEHHOE B
KUIKOCTh  TENO, KOI(PPUIMEHT TMOJE3HOr0 JACUCTBUS  MPOCTHIX
MEXaHHU3MOB), CJeIysl TPEIJIOKEHHOW WHCTPYKLUUU: TPHU BIMIOJIHECHUN
U3MEpPEHH coOMpaTh HKCIEPUMEHTAJIbHYI0O YCTAaHOBKY H BBIYUCIATH
3HAYCHUE NCKOMOM BEJIUYHMHBI;

cO0JII0/1aTh MpaBUJIa TEXHUKU OE€30MaCHOCTH NP padoTe ¢ 1a00paTOPHBIM
000opyI0BaHUEM;

yKa3bIBaTh TPUHIIMAIBI JACHCTBUS MPHUOOPOB M TEXHUYECKUX YCTPOWCTR:
BEChl, TEPMOMETp, JTWHAMOMETp, COOOIIAIOIIUECS COCYIbl, OapomeTp,
phIuar, MOJBUXKHBIN M HETIOJBUKHBIN OJIOK, HAKJIOHHASI TUTIOCKOCTH;
XapaKTEepPU30BaTh TPHUHIMIBI JEHCTBUS W3YyYCHHBIX MPUOOPOB |
TEXHUUYECKUX YCTPOMCTB C OMOpPOM Ha WX OMHCAaHHUS (B TOM YHCIE:
MOJIIUITHAKY, YCTPOMCTBO BOJOMPOBOJA, THAPABIMYECKHA  Tpecc,
MaHOMETp, BBICOTOMEP, OPIIHEBON HACOC, ApEOMETP), UCTOIb3Ys 3HAHUS
0 CBOMCTBaX (PU3UYECKUX SIBJICHUI U HEOOXOUMBbIE (PM3UUECKUE 3aKOHBI U
3aKOHOMEPHOCTH,

NPUBOAUTh  TMPUMEPHl  (HAXOAUTh  WH(MOpPMAIMIO O  TIPUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MUYECKUX 3HAHUW B TOBCEIHEBHOM
KU3HH 711 oOecrieueHusi 6€30MacHOCTU MpU 0OpaleHuu ¢ mpudopamu u
TEXHUYECKUMHU YCTPOHCTBAMH, COXPAHEHUS 37I0POBhS U COOJIIOICHUST HOPM
IKOJIOTUYECKOTO TTOBEJICHHSI B OKPY KalOIIeH cpeie;

OCYUIECTBJISATH OTOOpP HCTOYHMKOB HHpopMauuu B HMHTepHeTe B
COOTBETCTBHUH C 33JJaHHBIM [TOMCKOBBIM 3allpOCOM, HA OCHOBE UMEIOIIUXCSI
3HAHUM © TyTEM CPaBHEHHUS PA3JIMYHBIX HCTOYHUKOB BBIJICISATH
UHPOPMAITNIO, KOTOpas SIBISIETCS MPOTHBOPEYMBONW WM MOXKET OBITh
HEJIOCTOBEPHOM;

WCITOJIH30BATh MPHU BHITIOJHEHUN YUYE€OHBIX 33JJaHUN HAYYHO--TIOMYJISIPHYIO
JIUTEPATYPY HPU3UIECKOTO COMIEPIKAHMS, CIIPABOYHBIE MaTEPUAIIBI, PECYPCHI
cetu VHTepHer, BIaAeTh NpUEMaMH KOHCIIEKTUPOBAHHS  TEKCTa,
npeoOpa3zoBaHusg UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KpAaTKHE MHCHbMEHHBIE U YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMaIuu (HU3NIECKOTO COEPKAHUS, B TOM



YHUCIIe MyOJIMYHO JeNaTh KPATKHE COOOIIEHUS O PE3yIbTaTax MPOSKTOB HIIN
y4EOHBIX HCCIEOBAHUM, MPHU ATOM TPAMOTHO HCIIOJIH30BaTh M3y4YCHHBIM
MOHATUMHBIA anmapar Kypca (U3UKH, COMPOBOXKIATH BBICTYILJICHUE
MIPE3CHTAIE;

IpU BBINIOJHEHUU YYEOHBIX IMPOEKTOB M UCCIEAOBAHUM paclpe/esiTh
00s3aHHOCTH B TPYyNIlE B COOTBETCTBHUU C ITOCTaBJICHHBIMH 3a/1adaMH,
CICIUTHh 3a BBIMOJHECHHWEM IIJJaHA JCUCTBHM, aJIcKBaTHO OIICHUBATH
COOCTBEHHBI  BKJaJ B  JEATEIBbHOCTb  TIPYNIbl, BBICTPAMBATH
KOMMYHHKAaTUBHOE B3aUMOJICHCTBUE, YUUTHIBAS MHEHHE OKPYKAIOIIUX.

K xoHIily 00yuenus B 8 kjacce npeiMeTHbIE Pe3yabTaThl HA 0230BOM ypOBHE
JOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTH Y OOYJAFOIIMXCS YMEHUH:

MCITIOJI30BaTh MOHATHS: Macca U pa3MepPbl MOJIEKYJI, TEIUIOBOE JBUKEHHUE
aTOMOB U MOJIEKYJI, arperaTHbIE COCTOSIHUS BEILIECTBA, KPUCTAJUIMUECKUE U
amop(HbIE TE€Na, HACBHIUIEHHBIM WM HEHACBIUIEHHBIA TMap, BIAXKHOCTH
BO3/lyXa, TEMIIEpAaTypa, BHYTPEHHSS JSHEPIHs, TEIUIOBOM JIBUTaTElb,
AJIEMEHTAPHBIN JIEKTPUYECKHUN 3apsil, JIEKTPUUECKOE I10JIE€, TPOBOJHUKH
U AUDJIEKTPUKH, IOCTOSTHHBIA 3JIEKTPUUYECKUI TOK, MATHUTHOE TI0JIE;
pasznuyaTh SIBICHUS (TEIJIOBOE PACIIMPEHUE M CXKaTHe, TEeIvlonepenaya,
TEIJIOBOE PAaBHOBECHE, CMAUMBaHUE, KAlWJUISIPHBIE SIBJICHUS, HUCIapEeHHE,
KOHJICHCAIlusl, IUIaBJICHUE, KpHUCTauM3anus (OTBEpJEBaHUE), KHUIIECHUE,
TerIonepeaaya (TEnIonpoOBOJHOCTD, KOHBEKIUS, U3JTyYEHHE),
IIEKTPU3aLUs TEJ, B3AMMOJEHCTBHUE 3apsAI0B, JIEHUCTBHS 3JIEKTPUUYECKOTO
TOKa, KOPOTKOE€ 3aMbIKaHHME, B3aWMOJCHCTBUE MAarHUTOB, JCUCTBUE
MAarHUTHOTO TOJIsI HA TPOBOJHUK C TOKOM, BJIEKTPOMAarHUTHAas MHAYKIIHUS)
N0 ONHCAHWID HX XapaKTEpHbIX CBOMCTB M HAa OCHOBE OIBITOB,
JIEMOHCTPUPYIOIINX TaHHOE (PU3UUECKOE SBICHUE;

pacrno3HaBaThb MPOSBICHUE U3YYEHHBIX (PU3WYECKUX SIBICHUNA B
OKpY’XKalollleM MHUpE, B TOM 4Yucie (U3HUECKHE SIBIICHUS B IPUPOJIE:
MOBEPXHOCTHOE HATSHKEHUE W KanWUIApHbIE SBIECHUS B MPUPOJE,
KpUCTaJUIbl B Mpupoae, u3inydeHue CoaHua, 3amep3aHue BOJIOEMOB,
MOpCKHUe Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, HHEsI, CHETa, SJIEKTPUUECKUE
SBJIEHUSI B aTMoc(epe, dJIEeKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3emitu, apei@ MoIr0COB, pOJib MArHUTHOTO MOJIS ISl dKU3HU Ha 3eMIie,
NOJIIPHOE CHUSHHME, TPHU ITOM TNEPEBOJUTh NPAKTUYECKYIO 3a7ady B
y4eOHYI0, BBIJCNSTh CYLIECTBEHHbIE CBOMCTBa (NMPHU3HAKH) (PU3NYECKUX
SIBIICHU;

OIKCHIBaTh U3yYEHHbIE CBOICTBA Te€N U (PU3NUECKHUE SIBICHUS, UCTIOIb3YS
¢uznyeckue BeIMUMHBI (TeMIepaTypa, BHyTPEHHSS SHEPTHsl, KOJIUYECTBO
TEIUIOTHI, YJelbHAas TEIUIOEMKOCTh BEIIECTBA, YyJEJIbHAs TEIUIOTa



TUIaBJICHUS, yJAeNbHAs TEIUIoTa MapooOpa3oBaHUs, yJAENbHAs TEIUIoTa
CTOpaHHs TOIUIMBA, KOA(D(PHUIIMEHT TIOJIE3HOTO JEHCTBUS TEIIOBOU
MAIIMHbBI, OTHOCUTEIbHAS BIIAXXHOCTh BO3/IyXa, dJICKTPHUSCKUN 3apsi]l, CUia
TOKAa, OJJICKTPUYECKOE HANpsHKEHUE, COMPOTHUBICHUE IPOBOIHHKA,
yAETBHOE COTMPOTUBIICHUE BEIIECTBA, pad0Ta M MOIIHOCTh SIEKTPUUECKOTO
TOKa), TpPU ONMHCAHWUU TPABWIBHO TPAKTOBATh (U3MUECKUH CMBICT
UCTIOJIb3YEMBIX BEITUYMH, 0003HAYCHUS U STUHUIIB (PU3NICCKUX BEIUYHH,
HaXOAWTh (POPMYJIBI, CBS3BIBAIONINE JAHHYIO (U3MUYECKYIO BEIHYMHY C
JIPYTUMHU BEIMYUHAMH, CTPOUTH TpauKyd W3yYCHHBIX 3aBUCHMOCTEH
(bU3UYECKUX BEINYNH;

XapaKTEepPU30BaTh CBOMCTBA TeJ, (PU3WYECKHUE SBICHUS U TPOIECCHI,
WCITOJIB3yS] OCHOBHBIC TOJIOKCHHUSI MOJIEKYJISIPHO--KHHETHUYECKOU TCOPUHU
CTPOEHHS BEIIeCTBA, MPUHIIAI CYMEPIIO3UIMU TOJIeH (Ha Ka4eCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsijaa, 3akoH OMa /i ydacTKa IeMu, 3aKOH
Jlxxoyns—JleHna, 3aKOH COXpaHEHUsI YHEPTUH, TIPU HTOM JaBaTh CIIOBECHYIO
(GbOpMyTUPOBKY 3aKOHA U 3alMCHIBATH €T0 MaTEeMAaTHIECKOE BRIPAKCHICE,
OOBSCHATh (PU3MUECKHE TPOIECCHl M CBOMCTBA TEJ, B TOM YHCJIC W B
KOHTEKCTE CHTyalluid MPAaKTHUKO-OPHUCHTHPOBAHHOTO XapaKTEPa: BBISBIIATH
IPUYUHHO-CJICICTBEHHBIC CBSI3H, CTPOUTH OOBSICHEHNE U3 1—2 JTOTHYECKHUX
IaroB ¢ omnopoil Ha 1—2 M3y4YEHHBIX CBOMCTBA (PU3WYECKUX SIBJICHUM,
bu3MYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarh pacu€THble 3aJaud B 2—3 JIEWCTBHSI, HCIOJB3YysSl 3aKOHBI WU
dbopmybl, CBs3BIBAIONIME (PU3MYECKUE BEIUYHMHBI: HA OCHOBE aHAJIU3a
YCIIOBHSI 3a/1audl 3allMChIBATh KPATKOE YCIIOBHE, BBISBISATH HEIOCTATOK
JMAHHBIX [ PEIICHHs] 3aJadd, BBIOMpATh 3aKOHBI M (OPMYJIBI,
HEeoOXoauMble JUisi €€ pelieHus, MPOBOJAUTH pPAcuéThl W CPAaBHUBATh
MOJIy4YeHHOE 3HaUeHUE (PU3NYECKON BETUYHHBI C U3BECTHBIMU JTAHHBIMU;
pacro3HaBaTh TPOOIEMBI, KOTOPBIE MOXHO PEIIUTh TMPH TTOMOIIN
(GU3UYECKUX METOJOB, WMCIOJB3Ys ONMUCAHWE WCCIICIOBAHMS, BBIICIATH
MPOBEpSEMOE  TPEANOJIOKECHNE, OICHUBATh MPABUIBHOCTH TOPSAKA
MIPOBEICHUSI UCCIICIOBAHUS, I€NIaTh BHIBOJIbBL;

MPOBOJUTH OMBITHI MO HAOMIOACHHUIO (U3UYECKUX SBJICHUM  WITU
(bU3NYEeCKUX CBOMCTB Tell (KamMUISIPHBIC SIBJICHUS, 3aBUCUMOCTH JTaBICHUS
BO3MlyXa OT €ro o0bhEMa, TeMIEpaTyphl, CKOPOCTU TMPOIIECCa OCTHIBAHUS U
HarpeBaHusl TMPU M3IYYCHUM OT IBETa H3Iydaromieil (MOTJIONIAroIIei)
MTOBEPXHOCTH, CKOPOCTh MCIAPCHHS BOJBI OT TEMITEpaTyphbl KUIKOCTH U
wiomaan e€ TOBEPXHOCTH, OJJIEKTPH3alds Tel W B3aUMOJCHCTBHUE
IEKTPUUECKUX  3aps/IOB, B3aUMOJICMCTBHE TIOCTOSHHBIX MAarHUTOB,
BU3yaJIM3allisi MArHUTHBIX TIOJIEW TIOCTOSIHHBIX MAarHUTOB, JEHCTBUS



MarHUTHOIO MOJS Ha NPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOMCTBa dJEKTPOJABUTATENsI TMOCTOSHHOTO TOKa): (OpMyIUpOBATH
pOBEpSEMbIE MPENOJI0KEHHS, COOUPATh YCTAHOBKY W3 MPEAJI0KEHHOTO
000pyI0BaHUsl, OMUCHIBATH X0 OTbITAa U (HOPMYITUPOBATH BHIBO/IBI;
BBIIIOJIHATH IPSIMBIE U3MEPEHHMS TEMIIEPATYPbI, OTHOCUTEIILHON BIAKHOCTH
BO3/lyXa, CHJIBI TOKAa, HANPSKEHHUS C MCIOJb30BAHUEM aHAJIOTOBBIX
npuOOpPOB U JATYMKOB (PU3WYECKUX BEIMYUH, CPaBHUBATH PE3YJIbTAThI
HU3MEpPEHUH ¢ y4ETOM 3aJJaHHON a0COIFOTHOM MOTPEITHOCTH;

IPOBOJUTH HCCIIEJOBAHUE 3aBUCUMOCTH OJHOU (PU3HYECKOW BEIMYUHBI OT
IpYyroi C HCIOJIb30BAaHUEM TMPSAMBIX HU3MEPEHUU  (3aBUCUMOCTH
CONPOTHUBJIEHUSI TPOBOJHUMKA OT €ro JUIMHBI, IUIOMAAX IOIEPEYHOro
CEYEHMS U YAEIBHOIO CONPOTHUBIICHUS BEIIECTBA POBOAHUKA, CUJIBI TOKA,
UAYLIEr0 4Yepe3 MPOBOAHMK, OT HANpsDKEHUS Ha  IPOBOJHUKE,
UCCJIEIOBAHUE TOCJIEJOBATENbHOTO W  MMapauIeIbHOTO  COEAUHEHUU
IPOBOJHUKOB): IJJAHUPOBATh HCCIEIOBAaHUE, COOUpATh YCTAaHOBKY U
BBINIOJIHATh W3MEPEHHMs, CIEAyd MNPENIOKEHHOMY IUIaHy, (PUKCHUpPOBATH
PE3yJbTaThl OJIyYEHHOM 3aBUCUMOCTH B BUJI€ TaOJIUI U IpaUKOB, AeNaTh
BBIBOJIBI IO pE3yJIbTaTaM UCCIIEI0BAHMS;

NPOBOJUTh KOCBEHHbIE HW3MEPEHHsS] (PU3NYECKHX BEJIWYUH (yIenbHas
TEIJIOEMKOCTh ~ BEIIECTBA, CONPOTUBIIEHUWE TNPOBOAHUKA, paboTa U
MOIIHOCTh 3JIEKTPUYECKOI0 TOKAa): IJIAHUPOBAaTh HU3MEPEHUs, cOOUpaTh
DKCIIEPUMEHTAJIbHYIO0 YCTAaHOBKY, CIENysl NPEIJIOKEHHON MHCTPYKLHMH, U
BBIYMCIIATH 3HAUCHUE BEJIMYNHBI;

coOJII01aTh MpaBuiIa TEXHUKU O€30MaCHOCTH MpU padoTe ¢ J1abopaTOpHBIM
000pyI0BaHUEM;

XapaKTepu30BaTh MPUHIUMBI JEUCTBUS HM3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOUCTB C ONIOPOM HA UX ONMUCAHUSA (B TOM YHCIIE: CUCTEMA
OTOIUIEHUS] JOMOB, TUTPOMETP, MapoBas TypOHHA, aMIIEPMETP, BOJIBTMETD,
CUETUMK DJIEKTPUYECKOW DSHEPIUM, DIJIEKTPOOCBETUTENbHBIE TMPUOOPHI,
HarpeBaTelIbHbIC AIEKTPONPUOOPHI (mpumepsl), BJIEKTPUYECKUE
IIPENOXPAHUTEIH, HIEKTPOMATHUT, AIEKTPOJBUTaTENb IIOCTOSHHOIO TOKA),
UCIIOJNIB3YSl 3HAHMUA O CBOMCTBaxX (M3MUYECKUX SIBICHUM M HEOOXOIMMbBIE
bu3nuecKre 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTbIE TEXHUYECKHUE YCTPOMCTBA M HM3MEPUTEIbHBIC
npuOOpPHI IO CXEMaM U CXEMaTHYHBIM PUCYHKaM (’KHUJIKOCTHBIA TEPMOMETD,
TEPMOC, TCHUXPOMETP, TUIPOMETpP, JABUraTelb BHYTPEHHErO CrOpPaHUs,
AJIEKTPOCKOI, PEOCTaT), COCTABIATH CXEMbI JJIEKTPUYECKUX ILEeneld ¢
NOCJIEIOBATEIbHBIM U NTApAJIEIBHBIM COCTMHEHUEM 3JIEMEHTOB, pa3nuyas
YCJIOBHbIE 0003HAYEHUS FJIEMEHTOB JIEKTPUUECKUX 1IETEN;



NPUBOAUTh  TNPUMEPHl  (HAXOMWUTh  WH(OpPMAIMIO O  TPUMEpPax)
IPAKTHYECKOTO HCIOJB30BaHUs (PU3MYECKHX 3HAHUW B ITOBCETHEBHOU
JKU3HU I oOecrieueHrss 6€30MacHOCTH MpU o0pallieHuu ¢ npudopaMu U
TEXHUYECKUMHU YCTPOUCTBAMH, COXPAaHEHUS 37I0POBbsI U COOTIOICHUS HOPM
HKOJIOTUYECKOTO TMOBEJCHHS B OKPY>KaIOIIEH cpeie;

OCYIIECTBJIATh TOUCK WHGOpManu (U3UIECKOTO COACPKAHUSI B
WNHTepHeTe, Ha OCHOBE HWMEIOIIMXCS 3HAHUH H TyTEM CpaBHCHUS
JIOTIOJTHUTEIHHBIX NCTOYHUKOB BBIICIATH HH(DOPMAIIUIO, KOTOPAs SBISETCS
MIPOTUBOPEUNBON MITH MOXKET OBITh HETOCTOBEPHOIA;

WCITOJIB30BATh MPHU BHITIOJHEHUN YUCOHBIX 3aJJaHUN HAYYHO--TIOMYJISIPHYIO
JIUTEPATYPY HPU3UIECKOTO COMIEPIKAHMSI, CIIPABOYHBIC MaTEPUAIIBI, PECYPCHI
cetu VHTEepHeT, BIaAeTh NpuUEMaMH KOHCIICKTUPOBAHHS  TEKCTa,
npeoOpa3zoBaHus UHPOPMAIIUU U3 OJHOM 3HAKOBOM CUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHbIE MHCHMEHHBIE W KpaTKUE YCTHBIE COOOIICHHS,
o0o6mass wHOpMALMIO U3 HECKOJIBKUX HCTOYHUKOB (PU3HUECKOTO
COJIEp>KaHusI, B TOM YHUCJIC ITyOJUIHO TIPEICTABIATH PE3yIbTAaThl TPOCKTHON
WM UCCIIEA0BATENIbCKOM JESTEILHOCTH, IPU ’TOM I'PaMOTHO HCIIOIb30BaTh
U3YUYCHHBIM TOHSATUWHBIN ammapaT Kypca (U3HKH, COIMNPOBOXKIAThH
BBICTYIUICHUE TTPE3EHTAIIUCH;

IPY  BBITIOJHEHWHW YYEOHBIX TPOEKTOB W WCCICIOBAHUN (PH3NISCKUX
MPOLIECCOB paclpeiesaTh OOA3aHHOCTH B TPYIINE B COOTBETCTBUHU C
MOCTABJICHHBIMU 3a/1a4aMH, CJICAUTH 34 BBITIOJHEHUEM IIJIaHA JICHCTBUI U
KOPPEKTUPOBATh €r0, aJCKBAaTHO OIICHUBATh COOCTBEHHBIM BKJIAd B
NeSATEeILHOCTh TPYMIIbI, BEICTPABATh KOMMYHUKATUBHOE B3aUMOJICHCTBUE,
MIPOSIBJISISI TOTOBHOCTh pa3peniaTh KOHMIUKTHI.

K xoHIiry 00yuenus B 9 kiacce npeaMeTHbIE Pe3yIbTaThl HA 0a30BOM yPOBHE

JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIIOJB30BaTh TMOHATHUSA: CHUCTeMa OTcYEéTa, MaTephalbHasi TOYKa,
TPaeKTOpHUsl, OTHOCUTEILHOCTh MEXAaHWYECKOTO NBWXKEHUS, AehopMarius
(ympyrasi, mjiactuuyeckas), TpPEHUE, IEHTPOCTPEMHUTEIBHOE YCKOpPEHHUE,
HEBECOMOCTh M TEPETpy3KH, LIEHTP TSIKECTH, aOCOIMIOTHO TBEPIIOE TEIO,
IEHTP TSDKECTH TBEPJOTO Teja, paBHOBECHUE, MEXaHUYECKUE KOJCOaHUs U
BOJIHBI, 3BYK, HH(PPA3BYK U yJIbTPA3BYK, JIEKTPOMATHUTHBIC BOJIHBI, IIIKajIa
AJICKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh M JalbHO30PKOCTb,
CIEKTPBI UCITYCKAHMS ¥ TOTJIONICHUS, anb(a-, 0eTa- U raMMa-u3IydcHus,
W30TOIIbI, SIICPHAsl SHEPTETHKA;

pazniuuath sBJICHUS (PAaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHEWHOE
JBIDKEHUE, PaBHOYCKOPEHHOE TMPSMOJIMHEWMHOE [BIKEHHE, CBOOOIHOE
NaJICHUE TeJl, PABHOMEPHOE JBUKEHHE MO OKPYKHOCTHU, B3aUMOJIECHCTBUE



T€J, PEAKTUBHOE JBIDKEHUE, KOJIEOATEIhbHOE NBIDKCHHE (3aTyXarolue U
BBIHY’KJICHHbIE KOJIeOaHUsI), PE30HAHC, BOJHOBOE JBUKEHUE, OTPAXKEHUE
3BYyKa, MPSMOJMHEHHOE paclpOCTpaHEHUE, OTPAKEHHE U MPEIOMIICHUE
CBETA, MTOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3sIOKeHHE OEI0To CBETa B
CIEKTp U CJIOXEHUE CHEKTPAJIbHBIX I[BETOB, JIUCIEPCHUS CBETA,
€CTECTBEHHAsl PaJUOaKTUBHOCTh, BOSHUKHOBEHUE JMHEWYATOIrO CIEKTpa
U3ITy4YEeHHsI) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SBJICHUE;

pacrio3HaBaTh MPOSIBIICHHE M3YYCHHBIX (DPU3NYECKUX  SIBJICHUUA B
OKpyXaromeM Mupe (B TOM 4Yucie (PU3NUECKHe SIBICHUS B TPHPOJC:
MPUJIUBBI U OTJIUBBI, ABUXKEHUE TulaHeT COJIHEUHOW CUCTEMBI, PEaKTUBHOE
JIBM)KCHUE JKUBBIX OpPraHMW3MOB, BOCHPHATHUE 3BYKOB JKUBOTHBIMH,
3EMJIETPSICEHUE, CEMCMUYECKUE BOJHBI, I[yHAMH, 05XO, LBETa Te,
ONTUYECKUE SIBJICHUS B TPUPOJE, OMOJIOTHYECKOE ACHCTBUE BUIUMOTO,
yabTPaUOIECTOBOTO W  PEHTICHOBCKOTO M3IMyYEHUH, €CTECTBEHHBIM
paaoaKTUBHBIA (POH, KOCMHUYECKHE Jy4H, PaJUOAKTUBHOE H3IyUCHHE
NPUPOJIHBIX MHUHEPAJIOB, JIEWCTBUE PAAUOAKTUBHBIX W3JIYYEHHU Ha
OpraHv3M YEJIOBEKa), HNpH 3TOM NEPEBOAUTH IMPAKTHUYECKYIO 3aJady B
y4eOHYI0, BBIJEIATh CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKK) (PU3UUECKUX
SIBJICHU;

ONKCHIBATh MU3yUECHHBIE CBOMCTBA TeJ M (PU3MUECKHUE SIBJICHUS, UCIOJIb3YSI
dbuszndeckue BENIUYUHBI (CpPEIHSsI MU MTHOBEHHAs CKOPOCTh Teja TpH
HEPAaBHOMEPHOM JBWKEHHHM, YCKOPEHHE, MEpPEMEIICHHE, MyTh, YIJIOBas
CKOpPOCTh, CHJIa TPEHHS, CHUJIa YNPYrOCTH, CUJA TSHKECTH, YCKOpPEHUE
CBOOOJIHOTO TMAJICHUs, BEC TeJla, HUMIIYJIbC Teja, HUMIIYJIbC CHIIbI,
MexaHu4eckas paboTa M MOIIHOCTb, MOTCHIIMAIbHAS DSHEPIHs Tena,
MOAHATOrO HaJ MOBEPXHOCTHIO 3€MJIM, MOTECHLHMAIbHAS SHEPrUsl CKATOU
MPY>KUHBI, KHHETUYECKAsi DHEPTHs, TIOJIHASI MEXaHUYECKasi SHEPTHUsI, IEPUOJ
W 4acToTa KojeOaHuM, JyIMHA BOJHBI, TPOMKOCTh 3ByKa M BbICOTa TOHA,
CKOpPOCTh CBETa, I[IOKa3aTellb MPEJIOMJICHUsI Cpeibl), MPU OMHCAHUU
MPaBUJIBLHO TPAKTOBaTh (U3MYECKUN CMBICI HCIOJIb3YEMbIX BEJIUYUH,
0003HaueHUs W €IUHUIIBI (PU3MUYECKUX BEIUYNH, HAXOIUTh (HOPMYJIBI,
CBS3BIBAIOLIME JAHHYIO (PU3WYECKYIO0 BEIMYMHY C APYTMMH BEJIUYHMHAMM,
CTPOUTH TpaUKU U3yUEHHBIX 3aBUCUMOCTEH (PM3NYECKUX BEJIIMYUH;
XapaKTEepU30BaTh CBOWCTBA TeJ, (U3WYECKUE SBICHUS M TPOIIECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHHUsI PHEPruu, 3aKOH BCEMUPHOTO TATOTEHUS,
NPUHLUN CYNEPHO3ULUA CHJI, MOPUHIUII OTHOCUTENIbHOCTH ['anmunes,
3aKOHbl HbIOTOHA, 3aKOH COXpAaHEHUS MMITYJIbCa, 3aKOHBI OTPAXEHUS W
MPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHUS 3apsSJ0BOT0 U MACCOBOIO YUCEN



IpU SAEPHBIX PEAKIHIX, MPU 3TOM J1aBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA U 3aMMChIBATh €r0 MAaTEMAaTUYECKOE BhIPAKECHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEN, B TOM YHCIIE U B
KOHTEKCTE CUTyallMil MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH
MPUYUHHO--CJIE/ICTBEHHBIE CBSI3HU, CTPOUTH OOBICHEHHE U3 2—3 JIOTUYECKHUX
IaroB ¢ Omopoil Ha 2—3 H3YUYEHHBIX CBOMCTBA (DU3MYECKUX SIBJICHUM,
(bu3MYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiaTh pacu€THbIC 3a7a4d (OMUPAIOIIUECS HA CUCTEMY U3 2—3 YpaBHEHHIA),
UCIIOJNB3YS 3aKOHBI U (DOPMYJIBI, CBS3BIBAIOIIUE (PU3NYECKUE BETMUMHBL: Ha
OCHOBE aHaJIM3a YCIOBHS 3aJ]a4l 3alMChIBaTh KPATKOE yCIOBHUE, BHISABIIATD
HEJIOCTAIOIINE UM U30BITOYHBIE JJAHHBIC, BBIOUPATh 3aKOHBI U (hOPMYJIbI,
HEOOXOJUMbIE [JJIsl pElICHUs, MPOBOAUTH pacu€Thl U OLCHUBAThH
PEATUCTUYHOCTH MOJTYYECHHOTO 3HAYEHUS PU3NIECKON BETUIHHBI;
pacmo3HaBaTh MPOOJIEMBI, KOTOpPbIE MOXXHO PEIIUTh TP MTOMOIIH
($uU3MYECKUX METOMOB, HCIOIB3Yysl OMUCAHHE HCCICIOBAHUS, BBIIACIATH
IPOBEPSIEMOE NPEINOJOKEHUE, OLCHUBATh IPABWIBHOCTh IOPAJIKA
IOPOBEJCHUS  HUCCIIEOBAHUS, JeNaTh BBIBOABI, HHTEPIPETUPOBATH
pE3yNbTaThl HAOMIOIEHUH 1 OIBITOB;

IPOBOAUTH OMBITHI MO HAOMIOACHUIO (PU3UYECKUX SBICHUNA WIH
¢u3znyecKkux CBOWCTB Ten (M3ydeHHE BTOporo 3axkoHa HproToHa, 3akoHa
COXPAaHEHHUSl HHEPrHM, 3aBHUCHUMOCTh NEpHUOAa KOJeOaHUN NpPYKUHHOTO
MasiTHUKa OT MAaccChl Ipy3a M *KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMILUTATYAbl MaJIbIX KOJeOaHUM, MPSIMOJIMHEITHOE PaCIIpOCTPaHEHHE CBETA,
pasnokeHue OeNoro CBeTa B CIEKTP, M3yUYEeHUE CBOMCTB M300paKEHUS B
IUIOCKOM 3€pKajie M CBOMCTB H300pa)keHHs] NpeaMera B coOuparomien
JUH3€e, HAOMI0JEHUE CIUIOMIHBIX M JIMHEHYaThIX CIEKTPOB HU3IYUYEHUS):
CaMOCTOATENIbHO  COOMpaTh YCTaHOBKY M3 HM30BITOYHOrO  Habopa
000pyIOBaHUs, ONMCHIBATH XOJI OTIBITA M €r0 Pe3yJIbTaThl, POPMYINPOBATH
BBIBOJIBI;

IPOBOANUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX U3MEPEHUMN, ONpPEessis
CpeqHee 3HAaYeHHE W3MEpsIeMON BeIMYMUHbI ((POKYCHOE pacCTOSIHHUE
coOuparoield JUH3bI), OOOCHOBBIBATH BBIOOp CHoOco0a HW3MEPECHHUS
(M3MepUTEILHOTO PUOOpPa);

NPOBOJANTH HCCIEAOBAHHWE 3aBUCHUMOCTEH (M3MUECKUX BEJIMYMH C
UCIIOJIb30BaHUEM MPSMBIX U3MEPEHUH (3aBUCUMOCTD ITyTH OT BPEMEHU IIPU
pPaBHOYCKOPEHHOM JIBIDKEHMH 0€3 HadajJbHOM CKOpPOCTH, Nepuoja
KoJIe0aHUN MaTeMaTH4eCKOro MasiTHUKA OT JUIMHBI HHUTH, 3aBUCUMOCTH
yria OTpaKEHHWs CBETa OT yTIia MaJCHUs W yria MpeIoMJICHHs OT yIiia
NaJieHns): TUTAHUPOBAaTh HCCJIEIOBAaHUE, CAMOCTOSITEILHO COOHMpaTh



YCTaHOBKY, (PUKCHpOBaTh pe3yJNbTaThl MOJYYEHHOW 3aBUCHMOCTHU
bu3MYecKuX BEIUYMH B BUAEC TaONHIl U T'papUKOB, JIeJIaTh BBIBOJBI IO
pe3yabpTaTaM UCCIeI0BaHuUs;

IPOBOJAUTH KOCBEHHBIE H3MEpEHUs] (U3NUYECKUX BEIMYUH (CpEAaHSI
CKOPOCTh U YCKOPEHHE TeJla IPU PaBHOYCKOPEHHOM JABM)KEHUHU, YCKOPEHHE
CBOOOJHOTO MaJCHUsI, MKECTKOCTb MPYKUHBI, KOIPPUIUEHT TpeHUs
CKOJIBKEHHS, MEXaHuuyeckas padoTa M MOIIHOCTb, YacTOTa M TEPUOJ
KOJIEOaHU MaTeMaTH4eCKOoro W MPY>KMHHOTO MAasTHUKOB, ONTHYECKas
CHJIa COOWparomie JMH3BI, pAJUOAKTUBHBIN (OH): IJIAHUPOBATH
U3MEpEHHs, COOMpaTh HSKCIEPUMEHTAIbHYIO YCTAHOBKY U BBIMOJHSITH
U3MEpPEHUs, CIeQysl MPEJIO)KEHHOM WHCTPYKIUMHU, BBIYUCIATH 3HAUCHHE
BEJIMYMHBI U AaHAJIU3UPOBATh MOJIYYEHHBIE PE3YJIbTaThl C YUETOM 3a/1aHHOM
MIOTPEIIHOCTH U3MEPEHNN;

coOJII01aTh MpaBUiIa TEXHUKU O€30aCHOCTH MpU padoTe ¢ J1abopaTOPHBIM
000pyI0BaHUEM;

pa3nuyaTh OCHOBHBIE NPHU3HAKUM M3YUYEHHBIX (PU3NYECKUX MOJIETICH:
MaTepuajgbHas TOUYKa, aOCONIOTHO TBEPIOE TENO, TOUCUHBI HCTOUHUK
CBETa, JIy4, TOHKas JTMH3a, IJIaHeTapHas MOJEIb aTOMa, HyKJIOHHAs! MOJIEIb
aTOMHOTO SI7Ipa;

XapaKkTepu30BaTh MPUHIMNBI JEUCTBUS HU3YYEHHBIX NPUOOPOB U
TEXHUUYECKUX YCTPOMCTB C OMOpPOM Ha HX ONHCAHHUS (B TOM YHCIE:
CHHMJIOMETP, NATUYUKH IIOJIOKEHUS, PACCTOSHUS M YCKOPEHMsI, paKeTa,
9XOJIOT, OYKH, TMepHucKom, ¢oToanmapar, ONTHYECKHE CBETOBOJBI,
CHEKTPOCKON, JO3MMETp, KaMmepa BuibCOoHa), HWCHONB3ys 3HAHHUS O
CBOMCTBAaX (PU3NYECKHX SBICHUA W HeoOXoaumble (U3HUECKHUE
3aKOHOMEPHOCTH;

UCTIONIb30BaTh CXEMbI i CXEMAaTHYHbIE PUCYHKH M3yUYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTEIBHBIX TPUOOPOB U TEXHOJIOTHUECKHX MPOLIECCOB MPH
pelIeHnr  y4eOHO--TIPAaKTUYECKUX 3a/ad, ONTHYECKHE CXEMbI IS
MOCTPOEHUS U300PAKEHUI B IJIOCKOM 3€pKajie M COOMpAaroLIel JIMH3E;
OPUBOIUTH  MPUMEPHl  (HAXOAUTh WHGOpPMALMIO O  MPUMEPax)
IPAKTHYECKOr0 HCIOJb30BaHUs (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HH NIl oOecrieueHnsi 6€30MacHOCTH Mpu oOpaIeHuu ¢ mpudopamMu u
TEXHUUYECKUMHU YCTPOHCTBAMH, COXPAHEHHUSI 3I0POBbS U COOJIIOICHHUST HOPM
IKOJIOTUYECKOTO TOBEICHHSI B OKPY KaIOIIEH cpejie;

OCYIIECTBJISATh TMOUCK WHGOpMau  (HU3UIECKOTO COACpKAHUS B
HuTepHeTe, caMOCTOATEIbHO (YOPMYIHPYs TIOMCKOBBIN 3ampoc, HaXOAUTh
NyTU OTpeeNIeHUs] JOCTOBEPHOCTH IMOJIyYeHHON MH(pOpMalluu Ha OCHOBE
UMEIOIINXCS 3HAHUN U TOTIOTHUTEIbHBIX NICTOYHHUKOB,



UCIOJIb30BaTh MPHU BHIMIOJHEHUN YU€OHBIX 3a/IaHUN HAYYHO--TIOMYJIAPHYIO
JAUTEpaTypy (PU3HUECKOT0 COAEpKaHUs, CIIPAaBOUYHbIE MATEPHAIIbI, PECYPCHI
cetu IHTepHeT, Braaerb NpUEMaMHM KOHCIIEKTUPOBAHMS  TEKCTa,
npeoOpazoBaHusl UHPOPMALIMU U3 OJJHOW 3HAKOBON CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIE MUCHBMEHHBIE U YCTHbIE COOOILIEHUS HAa OCHOBE
uHGOpMAIlMU U3 HECKOJBKUX HCTOYHUKOB (DHU3HUECKOTO COAEpIKAHUA,
nyOJIMYHO NIPEACTABIATh PE3YIbTaThl IPOEKTHON MM MCCIIEA0BATENbCKON
NEATEIbHOCTH, TPHU 3TOM TPAMOTHO  HCIIOJIb30BaTh  HM3yYEHHBIN
NOHSATUMHBIN amnmapar HM3y4yaeMoro pasaena (U3HMKM U COMpPOBOXKAATH
BBICTYIUICHHE TIpEe3eHTalel ¢ yd4€ToM OCOOCHHOCTEW ayAuTOpHUU
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHMUE

7 KJIACC
KoanuecTBo 4yacoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3aesioB U TeM (uudposbie)
Konrtpoabsnbie | Ilpakruyeckue
n/n NMPOrpamMMbI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3jen 1. ®u3uka u e€ poJib B NO3HAHMHU OKPYKAKIIEr0 MUPA
bubnnorexa [JOK
11 ) - 2
M3HKa - Hayxd o fipupone https://m.edso0.ru/7f416194
bubnuorexa [JOK
1.2 ) 2 1
HISHHCCIHE BN https://m.edso0.ru/7f416194
13 EcTtecTBeHHOHAYYHBIN METO]] TO3HAHUS 2 1 bubmmorexa LIOK
https://m.edso0.ru/7f416194
Htoro no pazneny 6
Pa3nen 2. [lepBoHaYa/IbHbIE CBEIEHUSI O CTPOEHNH BellleCTBA
bu6nmmorexka [IOK
2.1 C 1
TPOCHAC BEIECTBa https://m.edso0.ru/7f416194
99 JIBU>KEeHUE U B3aMMO/IEVCTBUE YACTHII 9 1 bu6mmoteka IIOK
' BEIECTBA https://m.eds00.ru/7f416194
bu6mmotexa I1IOK
2.3 A 2
TPETATHHE COCTOTHAA BEliecTRa https://m.edso0.ru/7f416194
Hroro no pazneny )
Pa3znen 3. /IBH:KeHHMe ¥ B3aMMOJAeHCTBHE TeJl
but6mmoreka [JOK
3.1 M 3
CXATITICCKOT ABHICHHIE https://m.edso0.ru/7f416194



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

bubnuorexa [JOK

2 n 4 1
3 HEPIIAL, MAcea, TIOTHOCTD https://m.edso0.ru/7f416194
bubnuorexa [IOK
. .B 14 2
33 Cruna. Buner cin https://m.edso0.ru/7f416194
Uroro no pazneny 21
Pasnen 4. /laBiieHue TBEPABIX TeJl, :KUAKOCTEN U ra30B
41 [asnenue. [lepenaua naBneHus TBEPABIMU 3 bubnnoreka [IOK
' TeJIaMH, KUJIKOCTSIMH M Ta3aMH https://m.edso0.ru/7f416194
bubnnorexa [JOK
4.2
JlaBiIeHne JKuKoCTH > https://m.edsoo.ru/7f416194
bubnuorexa [JOK
4, A
3 TMoCheproe naBneHHe 6 https://m.edsoo.ru/7f416194
44 JlericTBUE )KUIKOCTH U Ta3a Ha OTPYKEHHOE 7 3 bubnnoreka [IOK
' B HUX TEJIO https://m.edso00.ru/7f416194
Htoro no pazneny 21
Pa3nes S. PaGora m MomHOCTHL. JDHEprus
bu6nmmorexka [IOK
51 P 3 1
a60Ta H MOIIHOCTS https://m.edso00.ru/7f416194
bu6nmmorexa [IOK
5.2 IT 5 1
POCTRIC MEXAMHSMET https://m.eds00.ru/7f416194
bu6nmmorexka [IOK
53 M 4 1
CXAHITICCRAA IHCPTIA https://m.edso00.ru/7f416194
Hroro no pasaeny 12
PeszepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I1O ITPO'PAMME 68 12



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

8 KJIACC

KoanuecTBo 1yacoB DJIeKTPOHHBbIE
HanmMeHoBaHMe pa3iesioB U TeM uudpoBbie
Ne n/n P Kontpoabusie | IIpakTtnyeckue (ucpp )
NMporpaMmbIl Bcero o0pa3oBaTejibHbIE
padoThbI padoTbI
pecypchbl
Paznen 1. TenioBble siBJIeHUS
bubnuorexa [IOK
: i 7
11 CTpoeHHue i CBOHCTBA BelLICCTBA https://m.edsoo.ru/7f4181ce
bubnnorexa [JOK
1.2 T 21 1
CIDIOBHIE NpoLecent > https://m.edsoo.ru/7f4181ce
Hroro mo paznemy 28
Pa3nen 2. DjiekTpuYecKHe  MATHUTHDIE SIBJIEHHUSA
21 DIeKTpUUeCcKue 3apsibl. 3apsHKEHHbBIE TeTa 7 1 bubnnoreka [IOK
' U MX B3aUMOJIEWCTBHE https://m.edsoo.ru/7f4181ce
bu6nmmoreka [IOK
: i i 2 1 7
2.2 [ToCcTOSIHHBIH AIIEKTPUUECKHI TOK 0 httos://m.edsoo.ru/7f4181ce
bu6mmoteka I[IOK
2. M 6 1 15
3 ATHITHbIC ABICHHA https://m.edsoo.ru/7f4181ce
bu6nmmotexka [IOK
: 4
24 DIICKTPOMArHHTHAS HHAYKLIA https://m.edsoo.ru/7f4181ce
Hroro no paznemy 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 145



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 KUIACC

Koau4vecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB ¥ TeM uudgpoBbie
Ne n/n P Kontpoannbie | IlpakTtnyeckue (cpp )
NMporpaMmbIl Bcero o0pa3oBaTejibHbIE
padoThbI padoTbI
pecypchbl
Paznen 1. Mexannuyeckue siBJIeHUsI
11 MexaHU4YeCKOE JIBH)KCHHE U CIIOCOOBI €ro 10 1 bubmuorexa [JOK
' OIIMCAHUSI https://m.edso0.ru/7f41a4a6
bubnnorexa [JOK
12 B i 20 1 3
SAMOAeHCTBHE Te https://m.edsoo.ru/7f41a4a6
bubnnorexa [JOK
1.3 3aK0OHBI COXpaHE 10 3
KOHRL Coxpaneint https://m.edsoo.ru/7f41a4a6
Hroro mo paznemy 40
Pa3znea 2. Mexanuuyeckue KoJ1e0aHUA M BOJTHBI
bu6nmmoreka [IOK
2.1 M 0 7 3
CXAMMHACCIHE KOTCOaHIA https://m.edsoo.ru/7f41a4a6
bu6mmotexa [IOK
2.2 M .3 8 1 3
CRAMIACCIUC BOIRLRL. IBYK https://m.edsoo.ru/7f41a4a6
Hroro no paznemy 15
Pa3nen 3. DiieKTpOMAarHUTHOE MOJ1€ M 3JIEKTPOMATHUTHBIE BOJIHBI
31 DIEeKTpOMarHuTHOE I10JIE U 5 5 bubnnorexa [IOK
' 3JIEKTPOMAarHUTHBIE BOIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 6

Pa3gen 4. CBeToBbIe ABJICHUA



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

4.1 3aK0HBI paCIIPOCTPaHEHUS CBETA 6 2 bubmorexa HOK
' pacipoctp https://m.eds00.ru/7f41ada6
bubnuorexa [IOK
4.2
JIuH3b1 1 onTHYECKHE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubnuorexa [JOK
4. P 2
3 a3OAEHHE GeIOTO CBETa B CIICKTp 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3nen 5. KBanToBble siBJIeHUsI
51 HcnyckaHue 1 IOTJIOIICHUE CBETa aTOMOM 4 1 Bubmorexa IIOK
https://m.edsoo.ru/7f41a4a6
bubnuoreka [JOK
52 (CTpocHHe aTOMHOIO 51pa 6 L https://m.edsoo.ru/7f41a4a6
bubnuorexa [JOK
>3 #AAcpHEIe peakiiit ! L https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 17
Pazgen 6. [ToBTOpuTe/ibHO-0000IaI0IIMI MOY/Ib
6.1 [ToBTOpeHue 1 0000IIEHNE COAECPIKAHUS 9 5 bu6mmoteka [IOK
' Kypca ¢usuku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro no paznemy 9
OBIIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



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

7 KIIACC
JIeKTPOHHBbIE HU(POBbIE
Jara uzyuyenust o0pa3oBartejibHbIE
Ne i/ Tema ypoka PECYPEM
Bcero Man
Dakr
®du3nka — HayKa 0 IpUpoAe. SIBieHus npupoasl 1
Du3nyeCcKue SABICHUSA
®dusnuecKue BeTMYUHBI U X U3MEPEHUE 1
4 JlaGopaTtopnas pabota Nel «Onpenenenue 1eHbI 1
JICJICHUS IIKAJIbl U3MEPHUTEILHOTO MPUOOpay
5 MeTtobl HayyHOTro no3HaHusl. Onrcanue PU3NYeCKuX 1 bubnuorexa LIOK
SBJICHUM C IIOMOLIBIO MOZEIIEH https://m.edsoo.ru/ff09f72a
6 ®dusnKa U TEXHUKA 1
7 Crpoenue BeniectBa. ONBITHI, T0Ka3bIBAIOLINE 1 bubnuoreka [LIOK
JIMCKPETHOE CTPOEHHE BEIIECTBA https://m.edsoo.ru/ff09fe0a
8 JIBuKeHMe 4acTull BellecTBa 1 bubmmorexa HOK
https://m.edsoo.ru/ff0a013e
9 JlaboparopHnas pabora Ne2 «3mepenue pazmepoB 1
MaJIbIX TEID»
10 ArperatHble COCTOSIHUS BELIECTBA 1
Oco0eHHOCTH arperaTHbIX COCTOSIHUM BOJIBL.
11 O606menue o pazneny «llepBoHadanabHbIe CBEICHUS 1 buGnnorexa [IOK

O CTPOCHUHU BEIICCTBA»

https://m.edsoo.ru/ff0a0378



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378

Kontponsnslii TecT 110 paszaeny «llepBoHayanbHbie

12 CBEJICHUS O CTPOCHHUHU BEILIECTBA»
13 Mexanunueckoe aBuxeHue. PaBHomepHoe u bubmmoreka [IOK
HEPAaBHOMEPHOE JIBUKECHHUE https://m.edsoo.ru/ff0a05c6
bubmmoreka [IOK
14 Cxopoctb. EnuHHIIBI CKOPOCTH httos//m.e dsoc{.lru /F03079c
15 Pacuer nyTu u BpeMeHM BUKEHUS bubmmorexa LIOK
https://m.edsoo.ru/ff0a0ae4
16 Huepuusa. Macca — mepa MUHEPTHOCTH TeN E;Ir;i?/l;lrz.TeG szi(?.r(u)/If(f 020¢10
17 [TnoTHOCTH BemecTBa. PacueT Macchl M 00beMa Teja 1o bubnuoreka [JOK
€ro IJIOTHOCTH https://m.edsoo.ru/ff0a0fee
18 JlaboparopHas pabota «OnpeseneHue MIOTHOCTH
TBEPIOTO TEIa»
19 Pemenue 3anau o treme "IlnorHocTs BemecTa” E;Ir;i?/l;lrz.TeG szzou.r(u)/I:anH?,c
20 Cwuta kak XxapakTepuCcTHKa B3aumoiecTBus ten. Cuna
ynpyrocti. 3akoH ['yka
JlaGopaTtopHast pabota «3ydeHue 3aBUCUMOCTH
21 pacTspkeHus (aeopmariiu) NpyKUHbI OT
MPUIIOKEHHOMN CHUJIBD)
22 SIBnenue Tarorenus. Cuia TSKECTH
93 CBsi3b MEX]y CUJION TSXKECTU U Maccol Tena. Bec tena. bubmuoreka [JOK
Pemenue 3amau no teme "Cuna tsoxecta” https://m.edsoo.ru/ff0al778
o4 Cuuia TsKecTH Ha Apyrux mianerax. Guznueckue bubnmnoreka [IOK
XapaKTEPUCTUKU IIIIaHET https://m.edsoo.ru/ff0a1502
25 W3mepenue cun. JJunamomerp bubmmorexa LIOK

https://m.edsoo.ru/ff0al8cc



https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc

bubnnorexa [IOK

26 Bec Tena. HeBecoMmocTh
https://m.edsoo.ru/ff0al778
97 CroxeHue IByX CUJI, HAPABJICHHBIX MO OJHOU bubmmoreka [IOK
npsiMoil. PaBHoAECTBYOIAs CHIT https://m.edsoo.ru/ff0ala70
28 Cuia TpeHus u e€ Buabl. TpeHue B IpUPoOIe U TEXHUKE bubmorexa HOK
p AR AP PHPOA https://m.edsoo.ru/ff0alb9c
JlaboparopHas paboTta «3ydeHne 3aBUCUMOCTH CHJIIBI
29 T CHI/II)SI CKI())J'IB)KI;HI/H{ OT CI/I;II)I aBJICHUS U XapakTepa bubmmorexa [IOK
P A . P P https://m.edsoo.ru/ff0alcc8
COIPHUKACAIOIIUXCS [TOBEPXHOCTEI»
Pemenue 3amau mo remam: «Bec tenay, «I'paduyeckoe
30 n3o00paxenue cuny, «Cunel», «PaBHOIENCTBYIOMAS bubmorexa HOK
P ’ ’ A IOt https://m.edsoo.ru/ff0alde0
CHII»
KonTponbnas padota no temam: «MexaHrueckoe
31 IBIDKEHHEY», «Macca, INIOTHOCTEY, «Bec Temay,
«I"paduueckoe nzodpakeHue cuimy, «Cuibby
39 HaBnenue. CriocoObl yMEHBIICHUS U YBEJTMUCHUS bubnnoreka [IOK
JTaBJICHUS https://m.edsoo.ru/ff0a20a6
34 JlaBrienue raza. 3aBUCUMOCTb JIaBJICHUS T'a3a OT bu6mmoteka I[IOK
00BbEMa, TeMIiepaTypbl https://m.edsoo.ru/ff0a2376
35 [Tepenaua naBiaeHust TBEPABIMU TEIAMH, KUIAKOCTSIMHU U bu6mmorexka [IOK
razamu. 3axoH Ilackais https://m.edsoo.ru/ff0a25b0
36 JlaBlieHME B )KUIAKOCTH U Ta3e, BEI3BAaHHOE JICHCTBUEM bu6nmmorexka [IOK
CHUIBI TSKECTHU https://m.edsoo.ru/ff0a2718
37 Pemenne 3amad mo reme «JlaBiaeHue B )KUIKOCTH U bubnuoreka [JOK
rasze. 3axon Ilackamsy https://m.edsoo.ru/ff0a2826
Bubmnunoreka IIOK
38 CooOmraromuecs cocyabl i

https://m.edsoo.ru/ff0a2970



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970

bubnnorexa [IOK

r .
39 VAAPABIIHHCCICHI Hpece https://m.eds00.ru/ff0a3136
40 Manomertpsl. I[lopiHEeBOM KUAKOCTHBIN HACOC
" bubmmoreka [IOK
41 ATtmochepa 3eMin U IPUYUHBI €€ CYIIeCTBOBAHUS https://m.edsoo.ru/ff0azbsa
bubnuorexa [IOK
42 B LA
ec Bo3yxa. ATMochepHoe JaBlieHHUE https://m.edsoo.ru/ff0a2b5a
Nzmepenune armocdeproro nasiaenus. OnbIT bubnuorexa [IOK
43
Toppuuenu https://m.edsoo.ru/ff0a2da8
44 3aBHUCHMOCTH aTMOC(EPHOTO JaBIICHUS OT BEICOTHI HA/T bubmmoreka [IOK
YPOBHEM MOpPA https://m.edsoo.ru/ff0a2fc4
45 BbapomMerp-anepous. ATMOcdepHOE TaBIICHUE Ha bubnnoreka [IOK
Pa3JIMYHBIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenne 3amau mo reme "' AtmocdepHoe naBicHue"
47 JelicTBHE KUIKOCTHU U Ta3a Ha MOTPYKEHHOE B HUX bubnnoreka [IOK
TeJ0. ApXuMe0Ba cuiia https://m.edsoo.ru/ff0a3276
JlaGopaTopHas pabota «OnpenencHue
48 BLITaJl'IjKI/IBzI-O epITI CHUJIBI eP'II)CTI]; FOIIEeH Ha TeJo brbmmorexa [IOK
Hl A yrou ’ https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B KHUJIKOCTH
JlaGopaTtopHas pabora o teme «lccnenoBanue
49 aBU li/IMO(I:TI/I B:)ca TeJa B BOJIEC OT 06I>é1\24[a bubmmorexa LIOK
3apHc . g https://m.edsoo.ru/ff0a3514
MOTPYKEHHOU B KHJIKOCTh YaCTH TEJIa
50 [iaBamme e bubnuoreka [JOK
cre https://m.edsoo.ru/ff0a3a96
51 JlaboparopHas paboTta «BelsicHeHUE yCIIOBUH ITaBaHUS

TCJI B XJKUAKOCTH



https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
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Pemenue 3anau no temam: «IlnaBanue cynos.

52 BosznyxomnaBanuey, «/laBieHue TBEpAbIX TEIL, bubmorexa LIOK
KUIKOCTEH 1 T30B) https://m.edsoo.ru/ff0a3654
53 Konrtponbnas pua60Ta 110 TeMe «/laBiieHHre TBEpABIX
TEJN, KUJIKOCTEH U Ta30B»
bu6mmotexa LIOK
> Mexartieckas pagora https://m.edsoc{.lru/ﬁ0a3f82
bu6mmotexa [LIOK
> MormHOCTE. EMHIIE! MOMHOCTH https://m.edsocf.lru/ff0a3f82
56 VYpok-uccnenoBanue "Pacuér MomHoCTH, pa3BUBaeMOM
pu 1noabEME 10 JecTHULEe"
57 [Ipoctsie Mmexanu3Mmebl. Peryar. PaBHOBecHe cui Ha
peryare
58 Peruaru B Texauke, ObITY H ipupoae. JlaboparopHas bubmmoreka [IOK
pabora «lccnenoBanue yciaoBHil paBHOBECHS pbIdaray https://m.edsoo.ru/ff0a478e
59 Pemienne 3aay nmo reme «Y cioBHs paBHOBECHUS bubnnoreka [IOK
ppraara» https://m.edsoo.ru/ff0a48a6
KoadduimeHT none3Horo AelicTBUS MEXaHU3MA.
60 JlaGopatopHas pabota «3mepenne KII/] HakiaoHHON
IJIOCKOCTH
61 Pemenue 3amau mo teme "Pabora, Mmonrnocts, KIT/T" ]r?tlffsj:jll;ln(fee dizﬁ?/§0a4c48
62 Mexanunueckas 2Heprus. Kunernueckas u bubnnoreka [IOK
MOTEHLUAIbHAs SHEPT UL https://m.edsoo.ru/ff0a4252
63 3aKOH COXpaHEHHsSI MEXaHHUYECKON YHePTUuu bubmmorexa [IOK
https://m.edsoo.ru/ff0a4360
64 KonTpomnpHas pabota mo Teme «PaboTa 1 MOITHOCTb.

OHeprus»



https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
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[ToBTropenue. Pabora ¢ TekcTamu o Teme

65 "MexaHHq:eCKoe I[Bf/‘I)KGHI/Ie","I[aBJIGHI/Ie TBEPJBIX TET, 1 ]r?tiltiﬂll;lr?: dI;?)oIlJ(L?/I:f Oadeet
AKHUJIKOCTEH U ra3on

66 Wrorosas koHTpoJbHAs paboTa

67 PesepsHblil ypok. Pabora ¢ TekcTamu 1o TeMe 1 bubnuoreka [IOK
"JlaBneHue TBEPABIX T, )KUAKOCTEH U ra3oB" https://m.edsoo.ru/ffOa4ffe

68 PesepBublii ypok. Pabota ¢ Tekctamu o reme "PaboTa. 1
MotuHoCTb. DHEprus"

OBLIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68



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

8 KJIACC

KoanuecTBo 1yacoB DJIeKTPOHHbIE
nu@pposbIe
Ne wn Tema ypoka Bcero Aara Aara o0pa3oBaTe/ibHbIE
U3y4yeHus U3y4yeHHs pecypesI
ILian Dakr
OcHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-
1 KMHETUYECKOW TEOPUU U UX OIBITHBIE 1 bubmmoreka [LIOK
MoATBEp KAeHUs. Macca 1 pa3Mepbl aTOMOB https://m.edsoo.ru/ff0a5256
U MOJIEKYII.
5 Mopaenu TBEPAOTO, JKUAKOTO U 1 bubmnoreka LIOK
ra3000pa3HOro COCTOSIHUI BEUIECTBA https://m.edsoo.ru/ff0a540e
bubmnoreka LIOK
3 Kpucrammyeckue n amop¢Hsbie Tena 1 https://m.edsoo.ru/ff0a5800
4 CmaunBaHue U KaUJUIAPHOCTb. 1 bubnunoreka [IOK
[ToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
TennoBoe paclIMpeHne U CKaThe.
5 TeMnepaT;/)pa. CBI:ISB TeMIIepaTypbl CO 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0a5a26
CKOPOCTBIO TEIJIOBOTO JIBU’KEHUSI YACTHI]
5 Buytpennsist aneprus. CriocoOst 1 bu6nuoreka LIOK
W3MEHEHUS BHYTPEHHEN SHEPT U https://m.edsoo.ru/ff0a5c60
bu6mmorexa [IOK
! Byt Teruionepe/iay 1 https://m.edsoo.ru/ff0a6412
8 KonnuectBo TerioTel. Y nenpHast 1 bu6nmmoreka [IOK
TEIUIOEMKOCTh https://m.edso0.ru/ff0a6976
9 YpaBHEHHE TEIUIOBOTO OalaHca. 1 bubnmnoreka [IOK
TennooOMeH U TETIIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088

JlabopaTtopnast pabdora "HccinenoBanue

10 SBJICHUS TETUI000MEHA MPH CMEUITMBAHUN bubmmorexa LIOK
. . " https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM U Topsiueit BOJbI
Pacuer xonudecTBa TEIIOTHI,
11 HEO0OXOAUMOTO JIJIsl HArPeBaHUs TeJla U
BBIJIETISIEMOTO UM IIPU OXJIAXKICHUU
12 JlabopaTtopHast pabota "Onpenenenue bubnnorexa [HOK
YAEJIbHOU TEIJIOEMKOCTH BeriecTBa' https://m.edsoo.ru/ff0a6bb0
13 DHeprus TOIJIMBA. Y IeibHas TeIioTa bu6nunoreka [IOK
Cropanust https://m.edsoo.ru/ff0a7b5a
14 KonTponbnas padora Nel
ILnaBnenue u oTBEpICBaHUE
18 KPUCTAJUTHYECKUX IT):JI. V nenpHas TEILUIOTA bubnmorexa HOK
https://m.edsoo.ru/ff0a71d2
TUTaBJICHUS
bubmnoreka LIOK
19 Petnieitie rpagirieckitx sazat https://m.edsoo.ru/ff0a72fe
20 [TapooOpazoBaHue u KOHIEHCALIHSL. bub6nuoreka LIOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunenwue. Y nenbHas Temiora
1 napooOpa3zoBaHMs U KOH/IEHCAIIUH. bub6nuoreka LIOK
3aBUCUMOCTh TEMITEPATyPbl KUIIEHUS OT https://m.edsoo.ru/ff0a786¢
aTMOC(EpHOTO AaBICHUS
Bnaxnocts Bo3ayxa. JlaboparopHas
22 pabora "OnpeneﬂgeHHe OTH(F))CI/ITZ]'IBHOI\/'I Buommorexa LIOK
" https://m.edso0.ru/ff0a7628
BJIQ)KHOCTH BO3JlyXa
93 Pemenue 3anau Ha onpenenenue

BJIA’JKHOCTH BO3yXa



https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
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[TpunimITEl pabOTHI TEIIOBBIX JABUTATEINCH.

24 [TapoBas Typ6una. /IBurarens
BHYTPEHHEI O CrOpaHUs

o5 KII/I TerutoBoro nBurarens. TerioBbie bubnnorexa [HOK
JIBUTATENH Y 3ALUTA OKPYKAIOLLEH Cpebl https://m.edsoo.ru/ff0a7c7c

2% 3aKOH COXpaHEHUs U IIpEBpaILEHUs
SHEPTUU B TEIUIOBBIX MPOLIECCAX
[ToxroroBka Kk KOHTPOJILHOU paboTe 1Mo

27 teme "TeruioBble ABieHus. Mzmenenne Bubmmorexa LIOK

. " https://m.edsoo.ru/ff0a83f2
arperaTHbIX COCTOSIHUI BellecTBa
KonTponabnas padota no teme "TernnoBbie
28 ABJIeHUs. VI3MeHeHne arperaTHbIX Bubnnotexa LIOK
. \ P https://m.edsoo.ru/ff0a86ae
COCTOSTHUH BEIlleCTBa

29 Onektpusanus Ten. J[Ba pona
AIIEKTPUYECKUX 3apsI0B

30 Ypoxk-uccienoBanue "INeKTpU3aLus TEI
MHAYKIHMEW U IPU CONPUKOCHOBEHUN"

31 B3aumonelicTBue 3apsyKeHHBIX Tel. 3aKOH bub6nuoreka LIOK
Kynona https://m.edsoo.ru/ff0a87e4
Onektpuueckoe nose. HanpsskeHHOCTD

32 3neKTpuueckoro nois. [IpuHmmun bubmmorexa [OK

P P . https://m.edsoo.ru/ff0a8a0a
CYIEPIIO3UIIH STEKTPUIECKUX TOJIeH
33 Hocutenu snekTpuueckux 3apsaoB.
OnemeHTapHbli 3apaa. CTpoeHue aToma

34 [IpoBOgHMKY U IUANEKTPUKH. 3aKOH bu6numoreka [LIOK
COXpaHEHUs DIEKTPUUECKOTO 3apsaa https://m.edsoo.ru/ff0a8ef6

35 Pewienue 3a1a4 Ha NIpUMEHEHNE CBOMCTB bubnnorexa [HOK

SJICKTPUYCCKUX 3apsa10B

https://m.edsoo.ru/ff0a90cc



https://m.edsoo.ru/ff0a7c7c
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DNEKTPUUECKUH TOK, YCIOBHUS €TO

36 cymecTBoBaHus. VICTOUHUKH bubmorexa LHOK
https://m.edsoo.ru/ff0a95a4
AIEKTPUYECKOTO TOKA

37 JleiicTBUS 3EKTPUUECKOTO TOKA bubmmorexa LIOK

https://m.edsoo.ru/ff0a96b2

38 DIIEKTPUUYECKHM TOK B METAILIaX, bubnnorexa [IOK
JKUJIKOCTSIX M ra3zax https://m.edsoo.ru/ff0a9838

39 DnexTpuueckas 1elb U €€ COCTaBHbIE
4acTu

40 Cuna toka. JlaGopaTopHas paboTa bubmuorexa [JOK
"N3mepeHue u peryampoBaHUe CHIIbI TOKA" https://m.edsoo.ru/ff0a8bd6
DneKTpuuecKoe HanpsikeHue. Bonbtmerp.

41 Ha6opr:1TopHasl pa60Tpa "Uzmepenue u ' Bubmmorexa LIOK

" https://m.edsoo.ru/ff0a9%14
peryIHpOBaHUE HAMPSHKCHUS

42 CornpoTHuBiIeHUE TPOBOIHUKA. Y ICTIBHOE bubnnoreka [IOK
COINPOTHUBJICHHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
JlaGopatopHas pabota "3aBUCUMOCTb

43 3JIEKTPUYECKOTO COMPOTUBIIEHUS bu6nmnoreka [JOK
MIPOBOJHUKA OT €T0 JJIMHBI, TUIOLIA N https://m.edsoo.ru/ff0aa738
MOTEPEeYHOro CeUYeHus U Marepuana'

44 3aBUCHUMOCTH CUJIBI TOKA OT HAIPSKSHHUS. bu6nmnoreka [JOK
3akoH OMa aJ1d yyacTka 1enu https://m.edsoo.ru/ff0aad44a
JlaboparopHnas pabota "Hccrnenoanue

45 3aBUCHMOCTH CUJIBI TOKa, UAYILIETO Yepe3 bu6nmnoreka [JOK
pE3UCTOp, OT COPOTUBIIEHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HanpspKeHUs Ha pe3uctope”

46 [TocnenoBarenbHOE U MapaIEIbHOE

COCAUHCHUA ITPOBOAHUKOB



https://m.edsoo.ru/ff0a95a4
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JlaGopatopnas padota "IIpoBepka npasuia
CJI0’KEHHUSI HANIPSKEHUN ITpU

Bu6muoreka [IOK

47 MOCJIEI0BATEIIbHOM COECTMHEHHNH JIBYX https://m.edsoo.ru/ff0aaa58
pe3ucropon"
JlaboparopHas pabora "IIpoBepka mpaBuiia
48 JUTSt ciﬂbl I")FOKa Ir)IpI/I HapaHI;IeJIBII){OM ’ bubmmorexa LIOK
| https://m.edsoo.ru/ffOaadle
COEITMHEHUH PE3UCTOPOB
49 PaboTa 1 MOIIHOCTB 3JIEKTPUYECKOTO TOKA. bubnnorexa [HOK
3axoH JIxoynsa-Jlenua https://m.edsoo.ru/ff0ab124
JIaGoparopHas padora "Onpenenenue
50 pa60TpLI u li\)/IOHlI-II)OCTI/I 3H6KTIIT))I/ILIGCKOFO bubamorexa [HOK
. https://m.edsoo.ru/ff0ab3e0
TOKa
DNEKTPUYECKHUE TSN | TOTPEOUTEITN
o1 SHGKTIqueCKOfI SHEPIUHU B gny. Kopotkoe Bubmmorexa LIOK
AMLIKAHIC https://m.edsoo.ru/ff0ab660
[ToaroroBka K KOHTPOJIBHOM paboTe IO
59 TeMe "DIEeKTPUUYECKUE 3apsiibl. bu6mmoreka [IOK
3apsKEHHBIE Tela U X B3aUMOACHCTBUS. https://m.edsoo.ru/ff0abd2c
[TocTosiHHBIHM AnekTpruYecKuil TOK"
KonTponbHas padota no reme
53 "JyeKTprUecKue 3apsiabl. 3apsHKeHHbBIS bubnuoteka [IOK
Tella ¥ X B3auMoaeicTBus. I1ocTOSTHHEIN https://m.edsoo.ru/ff0abea8
3JIEKTPUYECKUN TOK"
54 [TocTosiHHBIC MATHUTBI, UX
B3aMMOJICIICTBHE
55 Ypoxk-uccnenosanue "M3ydenne nonen bubnmnoreka [IOK

HOCTOSHHBIX MAarHuToB"

https://m.edsoo.ru/ff0ac3d0



https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
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56

Marautaoe nosie. MarauTHOE 11oJie 3eMiTi
U €0 3HAYEHME U KU3HU HA 3eMIie

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acOba

S7

OmneiT Opcrena. MarauTHoe nose
JIEKTPUYECKOr0 TOKa MarHuTHoe nosje
KaTyIIKH C TOKOM

Bu6muoreka [JOK
https://m.edsoo.ru/ff0acld?

58

[IpumeHeHHEe 3IEKTPOMAarHUTOB B TEXHUKE.
JlabopaTtopHast pabora "HU3yuenue
JEHCTBUSI MATHUTHOTO TTOJISE HA MPOBOTHUK
¢ TOKOM"

Bu6mmoreka [JOK
https://m.edsoo.ru/ff0ac74a

59

DJEeKTPOIBUTATENb TOCTOSTHHOTO TOKA.
Hcnonb3oBanue >1eKTpogBUraTeineii B
TEXHUYECKHUX YCTPOHUCTBAX U Ha
Tpancnopre. JlabopaTopHas pabora
"KoncTpyupoBanue u usydeHue paboThl
aJieKTpoaBUTaTENA"

bubmnoreka LIOK
https://m.edsoo.ru/ff0ac86¢c

60

OmnbrTel @apanest. 3aKoH
3MeKTpOMarHuTHOM nHAyKuuu. [Ipasuno
Jlenna

61

Dnektporereparop. CrocoObl MoTyYeHus
HIIEKTPUIECKON SHEPTHH. DNEKTPOCTAHIINN Ha
BO300HOBIIIEMBIX NCTOYHHUKAX OHEpPTIUn

62

[ToaroroBka Kk KOHTPOJIBLHOU paboTe MO
TeMe "DIEeKTPUYECKUE U MarHUTHBIE
sBieHus"

63

KonTtponbnas pabota mmo teme
"DNeKTpUYECKNE U MATHUTHBIE SIBJICHUS"

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

64

[ToBTOpenue. PaboTa ¢ TekcTamu o Teme
"TennoBsie sBICHUS"

Bbu6nmuoreka [IOK
https://m.edsoo.ru/ff0accse



https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e

IToBTOpenue. PaboTa ¢ TekcTamu o Teme

65
"DJIeKTpUYECKUE U MAarHUTHBIC SIBJIICHUS"
66 HToroBast KOHTposibHas paboTta 1
67 PesepBHblit ypok. PaboTta ¢ Tekctamu 1mo 1 bub6numoreka [IOK
teme "[locTosTHHBIN A5eKTpUUecKuil TOK" https://m.edsoo.ru/ff0acdc6
68 PesepBHblii ypok. PaboTa ¢ TekcTamu 1o 1
teme "MaruuTHbIe SBJICHUS"
OBLIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68



https://m.edsoo.ru/ff0acdc6

9 KJIACC

KoaudecTBO YacoB DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka
n/n P Bcero flata Hara o0pa3oBaTe/ibHbIE
H3y4eHHs H3y4eHHs
pecypchl
ILnan dakT
1 Mexannueckoe IBrxeHrue. MartepuanbHas 1
TOYKaA
5 Cucrema orcuera. OTHOCUTEIIBHOCTh 1 bubmuorexa [JOK
MEXaHUYECKOI'0 JABHKCHUS https://m.edsoo.ru/ff0ad474
3 PaBHoMepHOE IpsAMOIMHENHOE IBHKEHHC 1 bubmmorexa [OK
P P https://m.edsoo.ru/ff0ad19a
4 HepaBHOMepHOE IPSIMOJIIMHENHOE IBU)KEHUE. 1
Cpenusisi 1 MTHOBEHHAsI CKOPOCTh
5 [IpsimonriHENHOE pAaBHOYCKOPEHHOE 1 bu6mmoreka [IOK
JIBOKEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CKopocCTh MPSMOJIUHEIHOTO
6 PaBHOYCKOPEHHOTO JIBMkeHus. I'padukx 1
CKOPOCTH
JIaGoparopHas padora "Omnpenenenne
7 CKO peHI/Hl: TCJ'I:) pHu aBHOpCKO €HHOM 1 bubmorexa LOK
yCKop PP . yEKop " https://m.edsoo.ru/ff0adb18
IBWKEHUHN 10 HAKJIOHHOM IUIOCKOCTH
8 CBo6OogHoe nagenue teia. OublTe! [ anunes 1
PaBHOMEpHOE ABMKEHUE MO OKPYKHOCTH.
9 Ilepnon u yacrora oOparieHus. JIluneinas u 1 bubmorexa [IOK
p p ’ https://m.edsoo.ru/ff0ael176
yTJIOBasi CKOPOCTH
10 LlentpocTpeMuTeNbHOE YCKOPEHUE 1
11 Pemenue 3agad mo reMme: «Knnematukay 1



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

KonTposnbnas padbora 1o reme

12 «Kunemaruka»
. bubmumorexa [LIOK
13 IIepssiii 3akoH HeroToHa. Bextop cuibl https://m.e dsoc])_.[ru /1086612
1 Bropoi1 3akon HeroTona. bubnuoreka [IOK
PaBHOelicTBYIOIIAs CUla https://m.edsoo.ru/ff0ae72a
. bu6nmoreka [JOK
15 Tperuii 3akoH HptoToHa. Cynepno3unus cun httos://m.e dsoc])_.[ru /6036982
16 Pemienue 3ama4 Ha MpUMEHEHHE 3aKOHOB bu6mmoreka [IOK
HeroToHa https://m.edsoo.ru/ff0aeb6c
17 Cwuia ynpyroctu. 3akos ['yka. Pemenue bu6muoreka [IOK
3aj1a4 1o Teme «Cuiia ynpyrocTtu https://m.edsoo.ru/ff0aeca2
18 JlabopaTtopHast pabota «OnpeneneHue bu6muoreka [IOK
JKECTKOCTH MPYHKUHBDY https://m.edsoo.ru/ff0aee28
19 Cwiia Tpenus. Pemenue 3a1a4 no reme bu6mmoreka [IOK
«Cuna TpeHus» https://m.edsoo.ru/ff0af738
20 JlaGopaTtopHast pabota "Onpenenenue bu6nmoreka [IOK
KO3 duIMeHTa TPEHUS CKOJIbKEHUS" https://m.edsoo.ru/ffOaf8be
1 Pemenne 3amad mo reme "3akonsl HeroToHA. bubmuorexa [JOK
Cuina ynpyroctu. Cuna tpenus” https://m.edsoo.ru/ffOafb8e
99 Cuta TSKeCTH Y 3aKOH BCEMUPHOTO bu6mmoreka [IOK
TATOTEHUS. Y CKOpEHHE CBOOOTHOTO TTaICHUS https://m.edsoo.ru/ff0af044
Vpoxk-koHpepenuus " JIBxkeHne TEJI BOKPYT
23 rpaBUTalMOHHOTO IeHTpa (ComHevyHas
cucrema). ["amakTukn"
24 Pemenue 3amad mo reme "Cua TsKECTH U but6mmoreka [IOK

3aKOH BCEMUPHOTO TATOTEHUS"

https://m.edsoo.ru/ff0af5f8



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/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8

IIepBas kocMu4ecKast CKOPOCTb.

bu6mmoreka [IOK

25
HesecomocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue MarepuaabHONW TOUKH.
26 AoOconoTHO TBEpIOE Teno. PaBHOBECHE bubnnoreka [OK
TBEPAOTO TeJIa € 3aKPEIUIEHHON OCBIO BPALLEHUS https://m.edsoo.ru/ffOafe36
27 MowmenT cuitbl. LleHTp TshkecTH
o8 Pemenue 3a1ad mo reme "MOMEHT CHJTBI. bubmuoteka [IOK
Hentp tsxxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka K KOHTPOJILHOU PabOTE MO TEME
29 "MexaHu4YecKoe IBUKEHUE Bubmmorexa LIOK
N 8 \ ’ https://m.edsoo.ru/ff0b0408
Bzaumopeiictue ten
KonTponbhas pabota o teme
" bu6mmoreka [IOK
30 MexaHH4eCcKOe IBUKEHUE.
. " https://m.edsoo.ru/ffOb06ec
Bzaumopeiictue ten
Hmnynbc Tena. Mmnyisc cuibl. 3aKoH
31 COXPaHEHHUS UMITyJIbca. YTIPYToe U bubmmorexa [IOK
p y o Py https://m.edsoo.ru/ff0b07fa
HEYTIPYTroe B3aMOJICHCTBHE
39 Pemenue 3ana4 no reme "3akoH cOXpaHEHUs bubnuoteka [IOK
umIyibca” https://m.edsoo.ru/ff0b096¢
33 VYpok-koHpepenius "PeakTHBHOE IBIKEHUE
B IIPUPOJIE U TEXHUKE"
but6mmoreka [IOK
34 Mexanunyeckas paboTa U MOIITHOCTb
p - https://m.edsoo.ru/ff0b0a84
35 Pabota cuitbl TsKEeCTH, CHITBI YIIPYTOCTH U bubnuoteka [IOK
CHUJIBbI TPEHUS https://m.edsoo.ru/ff0b0db8
36 JlaGopaTtopHnas pabora «OnpeneneHue

paboThI CUJIBI TPEHUS P PABHOMEPHOM



https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8

JABMKXCHHWUA TECJIA 110 FOpHSOHTaHBHOﬁ
MMOBCPXHOCTH

Cas3b sHepruu 1 padotsl. [loTeHnnanbHas

37
SHEPrus
38 Kunernueckas sueprus. Teopema o bubnmoreka [JOK
KMHETUYECKOU SHEPrUu https://m.edsoo.ru/ffOb0c32
39 3aKOH COXpaHEHUs SHEPTUH B MEXaHUKE
40 JlaboparopHas pabora «l3yuenue 3akoHa bubnmoreka [JOK
COXpaHEHUs SHEPTUN» https://m.edsoo.ru/ffOb12fe
41 KonebarenpHoe IBHKEHUE U €TI0 bubmnoreka LIOK
XapaKTePUCTUKU https://m.edsoo.ru/ff0b1858
42 3aryxaroiue kosiebanus. BeiHy)IeHHBIE bu6muoreka [IOK
kosieOaumst. Pe3onanc https://m.edsoo.ru/ff0b20f0
43 MaremaTruecKkuil U Mpy>KUHHBIA MasTHUKH
VYpok-uccieaoBanue «3aBUCUMOCTD IIEPUOIA
44 Kfne6aHHI71 (f[T ’KECTKOCTH MPYKUHBI U f/[acfm bubmorexa LHOK
by https://m.edsoo.ru/ff0b197a
rpy3a»
45 [TpeBparienre HEPTUU MPU MEXAHUUECKUX
KOJIEOAHUIX
JIaGoparopHas padora «Omnpenenenne
46 qaCTopTLI Hpne I/IFZ)L[a KOJ‘IG6&I€I/II>1 MPY>KUHHOT'O bubmorexa [IOK
p Py https://m.edsoo.ru/ffOblaec
MAasTHUKA»
JIaGoparopHas padora «IIpoBepka
47 He3aB1?4CH1\IZOCTHpne noja KI2)H661:;.HHIZ rpysa bubmmorexa [TOK
p py34, https://m.edsoo.ru/ffob197a
MOJIBEIIICHHOTO K HUTH, OT MacChl Tpy3a
Mexanuueckue BoiaHBL. CBOMCTBa
bu6mmoreka [JOK
48 MeXxaHu4decKux BoJH. [IpoonbHbIe 1

MOIICPCUYHBIC BOJIHBI

https://m.edsoo.ru/ff0b21fe



https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe

Ypok-koHpepenmus "MexaHNYeCKHE BOTHBI

49 B TBEp0M Tene. CelicMuueckue BOIHBI"

50 3Byk. PacnipocTpaHeHue u oTpakeHUE 3ByKa

51 Ypok-uccnenosanue "Habmonenue
3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI"

59 I'pOMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTHYECKHI pe30HaHC

53 Ypok-koHpepeHmus "YabTpa3Byk U bubnuorexa [IOK
UH}Pa3BYK B IPUPOJE U TEXHHUKE" https://m.edsoo.ru/ff0b23ca
[TonroToBka K KOHTPOJIBHOM PabOTE MO TEME

o4 "3akoHbI COXpaHeHus. MexaHuueckue bubamorexa [HOK
B — https://m.edsoo.ru/ff0b25f0
KoHnTpomapHas padora o Teme "3aKoHbI

55 coxpaHeHus. MexaHnueckune Kojaeoanus u
BOJIHBI"

56 DNEKTPOMarHuTHOE MOJIe. bu6muoreka [IOK
DNEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/ffOb2abe

57 CBolicTBa 3JIEKTPOMAarHUTHBIX BOJTH
Ypok-kondepentus "lkana

58 AJIEKTPOMArHUTHBIX BOJIH. Vcronp3oBanue bu6mmoreka [IOK
ANEKTPOMATHUTHBIX BOJIH JJIs1 COTOBOM https://m.edsoo.ru/ff0b2fe6
cBsizn"

59 Pemienue 3a1a4 Ha onpe/ieNieHNe 4YacTOThI U
JUTMHBI 3JIEKTPOMArHUTHOMN BOJTHBI

60 DJeKTpOMarHuTHasi Ipupoja CBeTa. bubmmoreka [IOK

CxopocTts cBeTa. BonmHoBBIE cBOMCTBA CBETa

https://m.edsoo.ru/ff0b31d0



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b31d0

Hcrounuku ceera. [IpsamonuHeiinoe

61 acrpocTpaHeHnue cpeta. 3arMenus CoJHia u buomorexa LIOK
pacripoctp ' t https://m.eds00.ru/ff0b3658
Jlynbl
3aKoH OTpa)keHHUs cBeTa. 3epKana. Pemenue
62 3a/1a4 Ha IPUMEHEHHUE 3aKOHA OTPAKEHUS bubmorexa LOK
P P https://m.edso0.ru/ff0b38c4
cBeTa
63 [Ipenomiienne cBera. 3aKOH IPETOMIICHUS bubnuoreka LIOK
cBeTa https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTpaKEHUE CBETA.
64 Hcnonb30BaHME MOTHOTO BHYTPEHHETO bubmmorexa [IOK
TP https://m.edsoo.ru/ffOb3c5¢c
OTpPaKeHUS B ONTHYECKHUX CBETOBOAAX
JlaGopaTtopnast pabora "HccnenoBanue
65 3aBUCHMOCTH yTJIa TPEJIOMIICHHS CBETOBOTO
Jy4a OT yIJa Ia/IeHUs Ha TpaHuIle "BO31yX-
crexio""
Ypok-koHpepenus "Vcrnonp3oBanue
66 MOJIHOTO BHYTPEHHETO OTPaXKEHMUS:
CBETOBO/IbI, ONTUKOBOJIOKOHHAS CBS3B"
bu6mmoreka [IOK
67 Jlunzel. OnTHdeckas cuia JUH3bI
https://m.edsoo.ru/ffOb3f2c
bu6mmoreka [IOK
68 ITocTpoenne n300pakeHH B JIMH3aX
P P https://m.edsoo.ru/ffOb444a
JlaGopaTtopHast pabota "Onpenenenue
69 dox I(?HOF(P; aC(I))TOSIHI/ISI u ofITquCKoﬁ CHJIBI bubmmorexa LIOK
Y pv | https://m.edsoo.ru/ff0b4206
coOuparoIien JHH3bI
20 Ypok-koHpepenus "OnTuyeckue TMH30BbIC bu6nmoreka [JOK

npu6ops!"

https://m.edsoo.ru/ff0c0a7e



https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
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https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
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Bbu6moreka [JOK

71 I'na3 kak ontuyeckas cucreMa. 3peHue htts://m.edsoo.ru/ffOb4684
79 Ypok-koupepennus "Jledh ekt 3penus. Kak
COXPAaHUTH 3peHue"
Paznoxenue 6enoro csera B ciekTp. OnbITHI
73 Herorona. CrnoskeHue CrieKTpaibHbIX LIBETOB. bubmorexa LOK
Jlcrepens creta https://m.edsoo.ru/ff0cOf4c
VYpoxk-npaktukym "BosiHOBbIE CBOICTBA
74 CBeTa: JAHCIepCusi, HHTepPEepeHIINs U
mudpaknys”
75 Omnwitel Pesepdopia u rianeTapHas MOJICITb bu6mmoreka [IOK
aToma https://m.edsoo.ru/ff0c12a8
76 ITocrynater bopa. Mozaens atoma bopa
77 Hcenyckanue 1 noriomeHne CBeTa aTOMOM. bubnuoreka [IOK
KBanTs1. JInHEHUYaThIE CIIEKTPHI https://m.edsoo.ru/ff0c144c
78 Ypok-npaktukym "HaOnroaeHne CrieKTpoB bu6mmoreka [IOK
UCITyCKaHus" https://m.edsoo.ru/ff0c1550
79 PagnoakTHBHOCTE U €€ BUIBI bubmorexa [IOK
https://m.edsoo.ru/ff0c1672
80 Crtpoenue aromHoro spa. Hykinonnas bu6mmoreka [IOK
MOJIETTb https://m.edsoo.ru/ff0c18ac
81 PannoakTuBHBIE peBpaiienus. M3otomns bubmmorexa LIOK
https://m.edsoo.ru/ff0clal4
82 Pemenue 3agau o Teme: "PannoakTuBHbIE bu6mmoreka [IOK
IpeBpaleHus " https://m.edsoo.ru/ffOclb4a
83 [lepuon nomypacnana
84 Ypok-koHpepenus "PaguoakTuBHBIC bubnmuoteka [IOK

H3JIy4YCHUS B IpUPOAC, MCIUITNHC, TeXHUKe"

https://m.edsoo.ru/ff0c2126



https://m.edsoo.ru/ff0b4684
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85 SAnepHble peakuuu. 3aKOHBI COXPAHEHUS bu6nuoreka [IOK
3aps0BOTO U MAaCCOBOTO YHCE https://m.edsoo.ru/ff0c1c58
86 OHeprus CBsA3M aTOMHBIX siiep. CBsI3b MaccChl bubnmoreka [JOK
Y DHEpPruu https://m.edsoo.ru/ff0cld7a
87 Pemenue 3anaq no reme "Snepueie peakuun"
88 Peakuiuu cuHTe3a u neneHus saep. bubnmoreka [JOK
Ucrounuku sueprun CosiHIA U 3BE3]T https://m.edsoo.ru/ffOc1e88
S nepnas sHepreTuka. JleicTBus
89 PaAMOAKTUBHBIX U3Ty4EHUN Ha )KUBbIE
OpTaHU3MbI
[TonroroBka Kk KOHTPOJIBHOM PabOTE MO TEME
90 "DJIeKTPOMarHuTHOE TIOJIE. bu6muoreka [IOK
DJIeKTpOMarHuTHbIE BOJHBI. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
sBieHus"
KonTposnbHnas paboTa no reme
o1 "DJIeKTPOMarHuTHOE TIOJIE.
OJeKTpOMarHuTHbIE BOJIHBI. KBaHTOBBIE
sByieHus"
92 [ToBTOpeHue, 0600IIEHNE TIO KYypCY bu6mmoreka [IOK
"B3anMoaencTBIE U ABMKEHE TET" https://m.edsoo.ru/ff0c245a
93 [ToBTOpenue, 000061IEHHE TTO KYPCY bubnuoteka [IOK
"CBeToBbI€ sIBIEHUA" https://m.edsoo.ru/ff0c2c52
[ToBTOpenue, 0606meHue. Padora ¢ Bu6 110K
noIMoTEKa
94 TEKCTaMU 110 TeMe "3aKOHbI COXpaHEHUS B
" https://m.edsoo.ru/ff0c2d6a
MEXaHHKE
95 [ToBTrOopenue, 06061menue. Pabota ¢ bu6moreka [IOK

tekctamu 110 Teme "Konedanus u BOIHbL"

https://m.edsoo.ru/ff0c2e82
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https://m.edsoo.ru/ff0c223e
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[ToBTopenue, 06061menue. Pabota ¢
96 TekcTaMmu 1o TeMe "KBaHTOBas U siiepHas
¢duznka"

[ToBTOopenue, 06061menue. Pabora ¢

97 TEKCTaMU 110 TeMe " DJIEKTPUUECKUE U
3JIEKTPOMAarHUTHBIE SIBJICHUS"
98 Wroroas KoHTpoIbHASA paboTa
[ToBTOopenue, o6o01menue. Pemenne
99 aCYETHBIX U KAY€CTBEHHBIX 3a7a4 10 TEME 1 bubmorexa LHOK
ﬁ) | A https.//m.edso0.ru/ff0c2572
TeruoBsle poLecchl
IToBTOpenue, 0606menue. Pabora ¢
P If,l bubnuotexa [JOK
100 TeKcTaMH 110 TeMe "MexaHndeckue 1
https://m.edsoo.ru/ff0c2a22
Kose0aHus.3ByK."
[ToBTOpeHue, 06061IeHHE. PemeHue
bubmuorexa [JOK
101 PacYeTHBIX U KaUECTBEHHBIX 3a/1a4 110 TEME 1
https://m.edsoo.ru/ff0c2b30
"JlaBnenue"
102 [ToBTOpeHue, 0600IIEHNE TIO KYypCY 1 bu6mmoreka [IOK
"MexaHnueckasi paboTa ¥ MOIIIHOCTB" https://m.edsoo.ru/ff0c2c52
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102
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