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HHOACHUTEJBHASA 3AIINCKA

[Iporpamma no gusrke Ha ypOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUsl COCTaBIIEHA Ha
OCHOBE TIOJIOKCHHH U TPEOOBaHMIA K pe3yIbTaTaM OCBOSHUS Ha 06a30BOM YPOBHE OCHOBHOM
oOpazoBaTenbHOM mNporpammbl, npenactaBieHHbIX B @I'OC OO0, a takke ¢ yuy€rom
benepasibHOM pabouei mporpamMmbl BocniuTanusa U KoHienimu npenogaaBaHust yaeOHOTo
npeamera «Du3nKay.

ConepxaHue mporpaMmbl 10  (pu3uMke HampaBieHO Ha  (GOpMHUpPOBaHUE
€CTECTBEHHOHAYYHO!H TPaMOTHOCTH OOYYAIOIIMXCS ¥ OPTaHU3aINI0 N3YICHHS (HU3UKU Ha
JesTeTPHOCTHOM OCHOBE. B Iporpamme 1o (hu3mKe yIUTHIBAIOTCS BO3MOXXHOCTH y4€OHOTO
npeaMera B peanusanuu TpedoBannii ®I'OC OOO k MmIaHUPYeMbIM JUYHOCTHBIM W
METalpeMETHBIM ~ pe3yJibTaTaM OOyYeHHs, a TaKkKe MEXIPEAMETHbIE CBS3H
€CTECTBEHHOHAYYHBIX YUEOHBIX TPEAMETOB HA YPOBHE OCHOBHOTO 00IIIETO 00pa30BaHUsI.

[Iporpamma mo ¢u3uKe ycTaHABIMBAET paclpeliesieHne ydeOHOro Marepuayia o
rojaM oOydeHus (1o KjaccaM), MpeuiaraeT NPUMEpPHYIO MOCIEA0BATEIbHOCTh U3yUEHHUS
TE€M, OCHOBaHHYIO Ha JIOTUKE Pa3BUTHS MPEAMETHOIO COJEPKAHUA U YUETE BO3PACTHBIX
0COOEHHOCTEN 00yUaroIUXCH.

[Iporpamma mo ¢usuke pazpaboTaHa € LEJIbI0 OKa3aHUS METOJAMYECKON MOMOIIU
YUYUTENIO B CO3IaHUU paboueil MporpaMMBbl o0 Y4eOHOMY MPEIMETY.

dusnka SBIAETCS CUCTEMOOOPA3yIONIUM Il €CTECTBEHHOHAYYHBIX Y4EOHBIX
MPEAMETOB, TOCKOJIbKY (DM3MYECKHE 3aKOHBI JIS)KaT B OCHOBE IPOILIECCOB U SIBJICHUH,
M3y4aeMbIX XUMHEH, OMOJIOTHEN, aCTpPOHOMHUEH 1 (pu3nuecKoi reorpadueil, BHOCUT BKJIa
B €CTECTBEHHOHAy4YHYI0 KAapTHUHY MHpaA, TPEAOCTaBIsieT HauOosiee SICHbIE 0OO0pa3siibl
MPUMEHEHUSI HAYYHOI'O0 METOJa TMO3HAaHUs, TO €CTh CIOCOo0a MOJYYEHUS! JOCTOBEPHBIX
3HAHUU O MUpE.

OnmHa w3 TIaBHBIX 33Jad  (PU3HYECKOTO oOO0pa3oBaHUS B CTPYKType OOIIero
00pa3oBaHus COCTOUT B POPMHUPOBAHUHU €CTECTBEHHOHAYUYHON I'PaMOTHOCTU U MHTEPECa K
HayKe y 00y4arommxcs.

N3yuenne ¢uzuku Ha 0a30BOM YPOBHE MpEIoJaraeT OBJIAJICHUE CIICIYIOIMUMHU
KOMIIETEHTHOCTSAMM, XapaKTEPHU3YIOIINMU €CTECTBEHHOHAYYHYIO TPAMOTHOCTD:

e HAYYHO OOBSICHSTH SIBJICHUS;

e OIICHUBATH U IOHUMATh OCOOCHHOCTH HAYYHOTO UCCJIEIOBAHNUS;

e HMHTEPHPETUPOBATH JAHHBIC U UCTOJb30BATh HAYUHBIE JJOKAa3aTEIbCTBA IS
MOJTyYCHUS BBIBOJIOB.

[enu nzydenus: GpU3MKKA HA yPOBHE OCHOBHOTO OOIIEr0 00pa30BaHMs OMPEICICHbI B
Konnenmmmu mnpenogaBanus ydeOHoro mipeamera «Ddu3uka» B 00pa3oBaTebHBIX
OpraHU3aUAX Poccuiickon ®enepanuu, PEATU3YIOLINX OCHOBHBIE
oOieoOpazoBareNbHble  MpPOTpaMMbl,  yTBepkAEHHOW  pemenueMm  Koseruu
MunuctepcTBa npocBenienus Poccuiickoit @eaepanuu (mpotokon ot 3 aekadpst 2019 r.
No [TK48H).

Heau uzyyenus: pusvMKu:



NpUOOpETeHHEe MHTEpeca U CTPEMIICHUsI 00ydarouuXcsi K HAyYHOMY H3YyYE€HHIO
IPUPOABI, PA3BUTHE UX UHTEIJIEKTYAIbHBIX M TBOPUYECKUX CIIOCOOHOCTEN;
pa3BUTHE TMPEACTABICHUH O HAYyYHOM METOJE TMO3HaHUsA U (PopMHpOBaHHE
HCCJIE0BATENBCKOTO OTHOIICHHS K OKPYKAIOIIUM SIBJICHHSIM;

¢opMupOBaHHE HAyYHOTO MHUPOBO33PEHHUS KaK pe3yjibTara H3Y4YeHHS OCHOB
CTpPOEHHUS MaTepuu U GyHIAMEHTAIbHBIX 3aKOHOB (DU3UKU;

dbopMupoBaHue TpEACTaBICHU O ponau (U3UKA 7 Pa3BUTHS  APYTrHX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE MPEACTABICHUN O BO3MOXKHBIX chepax Oyaymiei mpodeccrnoHanbHOM
JEeSITeIbHOCTH, CBS3aHHOU C (PU3UKOM, MOATOTOBKA K JalbHEHIIEMy 00yUYEeHUIO B
ATOM HaIlpaBJICHUH.

JlocTikeHre ATUX IeJield MmporpamMMbl Mo (PU3MKEe Ha YPOBHE OCHOBHOI'O OOIIEro
00pa3oBaHus 00ECIIEUNBACTCS PEIICHUEM CIICTYIONINX 3a1a4:

MpHOOpEeTEeHNE 3HAHWM O JAMCKPETHOM CTPOSHUH BEIIECTBA, O MEXaHWYECKUX,
TEIJIOBBIX, DJIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

OpUoOpeTeHNE YMEHHM ONHUCHIBaTh M OOBACHATH (DU3MUECKHUE SIBJICHUS C
MCIIOJIb30BaHNEM TIOJTYYCHHBIX 3HAHUIA,

OCBOEHHE METOJOB PEIICHUSI MPOCTEUIINX PacUETHBIX 33/a4 C UCIIOJIb30BAHUEM
duznyecKkux Mojenel, TBOPUECKUX U MPAKTUKOOPHUEHTUPOBAHHBIX 337144,
pa3BUTHE YMEHUW HAOMIOJaTh NPUPOAHBIE SIBJICHHUS U BBIIOJHATH OIBITHI,
nabopaTtopHble pabOThl U HIKCIIEPUMEHTAIbHbBIE UCCIIEA0BAHUS C UCIIOIb30BAaHUEM
M3MEPUTENbHBIX TPUOOPOB;

ocBoeHHue MPUEMOB pabOTHI ¢ HHGOpMaIuel (PU3NIECKOTO COEPIKAHUS, BKITIOYAs
MHPOPMAIIUIO O COBPEMEHHBIX NOCTHXEHUSIX (PU3UKU, aHAIM3 U KPUTHUYECKOE
OIICHHBaHUE WH(OPMAITIH;

3HaKOMCTBO CO c(epamu NpPOPEecCUOHANIBHON AEATEeIbHOCTH, CBSI3aHHBIMH C
(¢u3UKON, U COBPEMEHHBIMH TEXHOJIOTUSMH, OCHOBAHHBIMU Ha JOCTHKCHHSIX
(bu3HUecKol HayKH.

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

oOpazoBanus oTBOAUTCS 238 "acoB: B 7 kilacce — 68 yacoB (2 4aca B HeZem0), B 8 Kiacce
— 68 yacoB (2 waca B Hemenw), B 9 wmacce — 102 wyaca (3 waca B Hememo).

[Ipenyaraemeiii B mporpamme 1o (pusnke nepeueHb 1a0opaTOPHBIX PabOT U OMBITOB
HOCHUT PEKOMEH/IaTeILHBIN XapaKTep, YIUTEIb JejacT BHIOOp MPOBEACHHUS JIA00PATOPHBIX
paboT W OMBITOB C Y4YETOM HWHIMBUAYAJIbHBIX OCOOCHHOCTEH OOydYarolIuXcCs, CIHCKA
AKCIIEPUMEHTAIILHBIX 3aJJaHuM, MpeJIaraéMbIX B paMKaX OCHOBHOT'O IOCYIAapCTBEHHOTO
HK3aMeHa Mo (PU3HUKE.

COILEPXKXAHUE OBYUYEHUA



7 KIIACC

Paznen 1. @®usuka v €€ poJib B IO3HAHUM OKPY KaIOIIero Mupa.

duzuka — Hayka o npupoae. SABieHus npupoAsl. DU3NYECKUE SBICHUSA:
MEXaHUYECKHUE, TEIJIOBBIE, JIEKTPUUECKUE, MAaTHUTHBIC, CBETOBBIE, 3BYKOBBIE.

duznyeckue BeINMUnHbI. M3Mepenne gpusndeckux BennuuH. Ouzndeckue mpuOopsl.
[TorpemHocTh U3MEpEeHUl. MexXayHapOoaHAs CUCTEMA €AUHULL.

Kak ¢usuka w©  jApyrue  eCTECTBEHHbIE HAayKd  M3Yy4alOT  [PUPOSY.
EcTecTBeHHOHAyuUHBIN METOJ| MO3HAHUS: HAOJIIOIEHHE, TTOCTAHOBKA HAYYHOTO BOIIPOCaA,
BBIJIBUKEHUE TUIIOTE3, IKCIIEPUMEHT MO MPOBEPKE TUIIOTE3, OOBSICHEHNE HAOJII01aEMOT0
sBieHus. Onucanue GU3NYECKUX SIBICHUM C MOMOIIBIO MOJICIICH.

Jlemoncmpayuu.

1. MexaHn4ecKue, TEIUIOBBIE, JIIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE SIBIICHHUS.

2. ®uznueckue npuOOPHI U TMpoIeAypa MNPSMBIX H3MEPEHH aHAJIOTOBBIM M

ur(ppOBBIM TPHUOOPOM.

Jlabopamopnwie pabomul u onvimol.

1. OmpeneneHue 1EHbI IeTEHUs IKaJIbl U3MEPUTEILHOTO TTprbdopa.

2. H3mepeHue pacCTOSAHUM.

3. H3mepenue o0bEMa )XUAKOCTU U TBEPIOTO Tea.

4. Ormpenenenue pa3MepoOB MabIX TE.

5. M3mepenue Temrieparypbl MpU MOMOILIU KUAKOCTHOIO TEPMOMETpPA U JaTUUKA

TEMIIEPATYPHI.
6. IlpoBenenue nccneaoBaHus MO MPOBEPKE FMIOTE3bI: AJATBHOCTD MOJETA IIapuKa,
MyIIEHHOTO0 TOPU30HTAIILHO, TEM 00JIbllIe, YeM OO0JIbIIIE BHICOTA ITyCKAa.

Paszpnea 2. IlepBoHayajibHble CBEACHUS O CTPOCHUH BELIECTBA.

CrpoeHue BelecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl. ONBITHI, JOKa3bIBAOIINE
JVCKPETHOE CTPOEHUE BEIIECTBA.

JIBuxenue yactull BeniecTBa. CBA3b CKOPOCTH JIBHXKEHHS YACTHUI] C TEMIIEPATYpOil.
BbpoynoBckoe asmxenue, nuddysus. BzaumoaeicTBre yacTull BEIIECTBA: MPUTSKEHUE U
OTTAJIKUBAHUE.

ArperaTHble COCTOSIHMSI BEILIECTBA: CTPOCHUE TAa30B, XKUIKOCTEHM M TBEPABIX
(kpuctamnmyeckux) Tesl. B3aumMocBs3b MeX 1y CBOMCTBAMU BEMIECTB B PA3HBIX arperaTHbIX
COCTOSIHUSIX M HMX AaTOMHOMOJEKYJSApPHbIM cTpoeHueM. (OCOOEHHOCTH arperaTHbix
COCTOSIHUH BOJIBI.

Jlemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO TBUKEHHUSL.

2. Habmonenue nuddyszuu.

3. HaOmionenue siBneHui, OOBSICHSIOIIMXCS TPUTSHKEHUEM WIM OTTAIKHMBAHUEM

YaCTUIl BEIIECTBA.
Jlabopamopnwie pabomel u onvimol.
1. OrmeHka nTuaMeTpa aToMa METOJIOM PSIOB (C UCToNb30BaHueM GoTorpaduii).



2. OnbIThI 10 HAOJIIOICHUIO TEMJIOBOTO PACIIUPEHUS ra30B.

3. OnbIThl 1O OOHAPYKEHUIO ACHUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUS.

Paznen 3. /IBuikeHue U B3aumMoieicTBHE TeJl.

Mexannueckoe ABWxKeHHe. PaBHOMepHOE U HepaBHOMEpPHOE JBUkKeHUE. CKOPOCTh.
CpenHsisi CKOpOCTh TPU HEPABHOMEPHOM JIBH>KEHUU. Pacuér myTu U BpeMEHU JIBUKEHUS.

SBneHne nHepuuu. 3aKOH MHEpUMU. B3anmoneicTBre TeN Kak NPUYMHA U3MEHEHUS
CKOpOCTH JIBMKEeHUA Tel. Macca kak Mepa HHEpTHOCTH Tena. [notHocTs BemecTBa. CBS3b
IJIOTHOCTH C KOJIMYECTBOM MOJICKYJT B €IMHUIIE 00hEMA BEIIECTBA.

Cuia KaKk xapakTepHCTHKa B3auMoaercTBusa Ten. Cuna ynpyroctd U 3akoH ['yka.
N3MmepeHne cuiibl ¢ MOMOILIBIO AUHAMOMETpA. SIBIIEHHE TATOTEHHS U cuila TshkecTH. Chna
TSDKECTH Ha Apyrux mianetax. Bec Ttena. HeBecomocth. ClokeHHE CUII, HAPABIECHHBIX
1o oHOM npsimoil. PaBHoaeicTByromas cuit. Cuiia TpeHust. TpeHue CKOJIbKEHUSI U TPEHUE
nokosi. TpeHue B IpUPOJE U TEXHUKE.

Jemoncmpayuu.

Hab6nronenue MexaHnueckoro IBMXKEHHS Tela.
N3mepenre CKOpOoCTH NPSIMOIMHEUHOTO JIBUKEHUS.
HaOntonenue siBieHUs1 THEPIUU.

1
2
3
4. HaOmoneHne n3MeHeHus1 CKOPOCTHU MPU B3aUMOJIEUCTBUH TETI.
5. CpaBHEHHE Macc M0 B3aUMOAECHCTBUIO TEI.
6. CnoxkeHue cuJjl, HalpaBJIECHHbBIX IO OJTHON MPSIMOM.
Jlabopamopnwie pabomul u onvimol.
1. OmpexeneHne CKOPOCTH PaBHOMEPHOTO JIBUKEHHUS (IIapUKa B )KUIKOCTH, MOJIETTU
AJIEKTPUUYECKOTO aBTOMOOUJIS U TaK J1ajiee).

2. OnpeneneHue CpeaHEl CKOPOCTH CKOJBXKEHHMs Opycka WM IIapuka 1o
HAKJIOHHOM IIJIOCKOCTH.
Onpenenenne MWIOTHOCTH TBEPIOTO TeNa.

4. OmnbIThI, JEMOHCTPUPYIOUIUE 3aBUCUMOCTD PACTSKEHUS (Ae(OpMALIMH ) TPYKUHBI
OT IIPUJIOKEHHOU CUJIBI.

5. OnbIThl, 1€MOHCTPUPYIOIIME 3aBUCUMOCTh CHJIBI TPEHUS CKOJIBKEHHS OT Beca
TEJIa ¥ XapaKTepa CONPUKACAIOLINXCS TOBEPXHOCTEN.

Pa3znen 4. JlaBiienne TBEPABIX TeJl, dKUIKOCTEN M ra30B.

Hanenue. CrnocoObl yMEHBILIEHHS W YyBEJIMYEHHMs JaBiieHusa. JlaBieHue rasa.
3aBUCHUMOCTh JaBJEHUS raza oT 00béMa, Temrneparypsl. Ilepenaua naBneHust TBEpIABIMU
TEJaMH, SKHAKOCTSIMM M Ta3amu. 3akoH Ilackansa. IIHeBMaTnyeckue MalIVHBI.
3aBUCUMOCTh JIaBJICHUS JKUJIKOCTH OT DIyOMHbl. ['mapocTtatmdyeckuil mapaaokc.
CooOmiaromuecs cocyabl. [ napaBnuyeckue MEXaHU3MBI.

Atmocdepa 3emmum M arMmocdepHoe gaaBiieHue. [IpuyMHBI CyHIECTBOBaHMS
BO3ay1IHOM 060m0uku 3emun. OnbiT Toppuueniu. M3mepenne atmochepHOro gaBieHuUs.
3aBUCHUMOCTh aTMOC(HEPHOTr0 AABJICHUS OT BBICOTHI Haj ypoBHeM Mops. [Ipubopsl asns
U3MEpEeHHs aTMOC(HEPHOTO JaBJICHUS.

JlelicTBHEe KHUIKOCTM M rasa Ha IIOTPYyKEHHOE B HUX Teno. BelTankuparomas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BozngyxomnnaBanue.



Jlemoncmpayuu.
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3aBUCUMOCTbH JaBJICHUS ra3a OT TEMIIEPATYPHI.

[Iepenaua naBiieHUs KUIKOCTHIO U Ta30M.

Coobmraroiuecs: CoCy/bl.

I'mapaBnuueckunii mpecc.

[IposiBienue nercTBus aTMochEepHOTO JaBICHHUS.

3aBUCUMOCTh BBITAJIKUBAIOIIEH CHIJIBI OT 00BEMA MOTPYKEHHON YacTU Tena U
IJIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BRITATKMBAOUIEH CHIIBI BECY BBITECHEHHOM KUIKOCTH.

VYcioBue IUIaBaHUsS TeJ: IUIABAHUE WJIM MOTPYKEHHE Tel B 3aBUCHUMOCTH OT
COOTHONIECHHUS MJIOTHOCTEH Tejla U KUJIKOCTH.

Jlabopamopnwie pabomul u onvimol.

1.

HccnenoBanue 3aBUCMMOCTH Beca Tella B BOJIE OT 00bEMa MOTrPYKEHHOW B
KUJKOCTh YaCTH TEJIA.

OnpeneneHre BBITAIKUBAIOLIEH CUJIBL, IEHCTBYIOLIEH HA TEJO, NOTPYKEHHOE B
KUJKOCTb.

IIpoBepka HE3aBUCHMOCTH BBITAIKMBAIOLIECH CHJIBI, ACHCTBYIOIIEH Ha TEIO B
KHUIKOCTH, OT MacChl TeNa.

OnbITel,  IEMOHCTPUPYIOIIME  3aBUCMMOCTh  BBITAIKMBAIOLIEH  CHIIBI,
JIEHUCTBYIOIIEH Ha TEJIO B )KUAKOCTH, OT 00bEMA MOTPYKEHHOM B )KUIKOCTh YACTH
T€Ja ¥ OT INIOTHOCTHU KUIKOCTH.

KoncTtpynpoBanne apeoMeTpa WM KOHCTPYUPOBAHUE JIOJKH U ONPEACIICHUE €€
IPYy30II0ABEMHOCTH.

Pa3zpnesn S. PaGoTra 1 MOIIHOCTB. JHEPruUs.
Mexanudeckas pabota. MOIIHOCTb.

IIp
peIyara.

OCTbI€ MEXaHU3MBbI: pblyar, OJIOK, HaKJIOHHAs TUIOCKOCTb. [IpaBuio paBHOBECHS
[IpuMmeHeHne mpaBuiIa pPAaBHOBECHS pblyara K OJIOKY. «30J0TOE IIPaBHUIIO»

Mexanuku. KITJI mpocteix Mmexanu3moB. [IpocThie MeXaHU3MBI B OBITY U TEXHUKE.
Mexanundeckas sHeprusi. Knnetndeckass 1 noTeHimaibHas sHeprus. [IpeBpaiienne

OJIHOTO BHJIa MEXaHUYECKOI SHEPTUU B APYTOW. 3aKOH COXPAHEHUS DHEPTUU B MEXAHUKE.
Jemoncmpayuu.

1.

[IprMepbl TPOCTBIX MEXAHU3MOB.

Jlabopamopnuie pabomul u onvimol.

1.

2.
3.
4.

8 KUIA

Omnpenenenre pabOTHl CHIJIBI TPEHHS MPU PABHOMEPHOM ABMKCHUHM Tejla IO
TOPU30HTAIBHOM ITOBEPXHOCTH.

HccnenoBanue ycioBHil paBHOBECHS pblyara.

N3mepenune KIIJI HakIOHHOM TIJIOCKOCTH.

N3yueHne 3aKkoHa COXpaHEHUSI MEXAaHUYECKON SHEPTUH.

CC

Pa3nea 6. TenioBLIe ABJIEHUS.



OCHOBHBIE TOJIOKEHUS MOJEKYIAPHO-KMHETUYECKOW TEOPUU CTPOCHUS BEILECTBA.
Macca u pazMepbl aTOMOB ¥ MOJIEKY. ONBIThL, TOATBEPKAAIOIINE OCHOBHBIE MOJ0KEHUS
MOJIEKYJISIPHOKMHETUYECKON TEOPHH.

Monenn  TBEPIOTO, JKUAKOTO U ra3o00pa3HOTO  COCTOSHUM — BelIeCTBa.
Kpucranmmaeckue u amopdubie Tena. OObsICHEHNE CBOMCTB ra30B, KUAKOCTEH U TBEPABIX
TE€I HAa OCHOBE TMOJOXEHUNW MOJEKYISIPHO-KUHETHYECKOH Teopur. (CMadnBaHUE U
KaNWUIAPHBIC ABIECHUS. TEII0BOE paCIIUPEHUE U CHKATHUE.

Temneparypa. CBsi3b TeMIlepaTypbl CO CKOPOCTHIO TEIUIOBOI'O JIBUKEHUS YACTHII.
Bayrtpennsis sueprus. CriocoObl M3MEHEHUS BHYTPEHHEH HDHEPTuU: TeIrionepenadya u
coBepiiieHrue padoTsl. Bubl Temionepenayu: TemIonpoBOAHOCTb, KOHBEKIIHS, U3TyUYECHHE.

KonuyecTBo TemnoTel. Y aenbHas TEMII0EMKOCTh BelllecTBa. TermiooOMeH U TeTIoBOe
paBHOBecue. YpaBHEHHE TerioBoro Oamanca. [lnaBneHwe W OTBepjeBaHUE
KpUCTAJUIMYECKUX BEUIECTB. YJenbHas TemiuoTa IuiaBieHus. [lapooOpa3zoBanue wu
koHjeHcanus. Micnapenue. Kunenue. Y nenbHas Temiora napooopa3zoBanusi. 3aBUCUMOCTh
TEeMIIepaTyphl KUTIEHUS OT aTMOC(EPHOTO JaBICHUSI.

BrnaxnocTts BO3ayXa.

DHeprus TOIUIMBA. Y IeJIbHAs TEIJIOTa CTOPAHUS.

[Tpunuunel padotsl TermnoBbix Asurareneid KIIJI temoBoro nsuratens. TemnoBeie
JBUTATENH U 3alIATA OKPYKAIOIIEH CPEIbI.

3aKOH COXpaHEHUS U MPEBPAILECHUS SHEPTUH B TEIJIOBBIX MPOIECCAX.

Hemoncmpayuu.

1. HaGmronenue 6poyHOBCKOTO ABUKECHUS.

Habmonenue nuddysumn.

Habmronenue sBIeHU CMauMBaHKS U KalMILIIPHBIX SBICHUM.

HabGnronenue TemioBoro pacumpeHus Ted.

N3menenne nmaBieHusi raza TpU H3MEHEHUM OObEMAa W HArpeBaHUM WIIU

OXJIQXKICHHH.

[TpaBuia u3MepeHus: TEMIIEPATYPHI.

Bunbl Tenonepenayn.

OxJtaxkeHue Ipu COBEPIIICHUH paOOTHI.

HarpeBanue npu coBepiiieHuU pabOThl BHEIIIHUMU CUJIAMHU.

10. CpaBHEHHE TETUIOEMKOCTEN PA3IMUHBIX BEIIECTB.

11. HaOmronenue kumeHus.

12. HabnrogieHre moCcTOsSTHCTBA TeMITepaTyphl MPH TIIaBJICHUH.

13. Mogenu TEIJIOBBIX ABUTaTEIICH.

Jlabopamopnuie padbomel u onvimul.

1. OnbITHI IO OOHAPYKEHUIO IEUCTBUS CHII MOJIEKYJIIPHOTO MPUTSKEHHUS.

2. OnbITHI 110 BBIPAIIMBAHUIO KPUCTAJLIOB MOBAPEHHOW COJIM WJIM caxapa.

3. OmbITHI IO HAOIOJECHUIO TETUIOBOTO PACITUPEHUS Ta30B, )KUIKOCTEH U TBEPIBIX
TeI.

4. OmnpeneneHue AaBJIeHUs BO3AyXa B OaJJIOHE LITIPUIIA.
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5. OmnbIThl, I€MOHCTPUPYIOIIKME 3aBUCUMOCTh JABJICHUSI BO3/yXa OT €ro o0béMa U
HarpeBaHUs WA OXJIAKICHHUS.

6. IIpoBepka TMMOTE3bl JUHEWHOW 3aBUCUMOCTHU JJIMHBI CTOJIOMKA >KUJIKOCTH B
TEPMOMETPUUYECKOUN TPyOKE OT TEMIIEPATYPHI.

7. HaGmiomenve wW3MeHEHWs BHYTPEHHEW DOHEPrHMM Tela B PE3yJIbTare
TerIonepeaauu U padoThl BHEITHUX CHUJL.

8. HccnenoBanue siBJICHUS TEIUIOOOMEHA MPHU CMEIIMBAHMM XOJIOJHOW M ropsueit
BO/IBL.

9. OmnpezaeneHue KOJUYECTBA TEIUIOTHI, MOJYYEHHOTO BOJIOM MpPH TEIJIOOOMEHE C
HarpeThiM METAJUIMYECKUM LIJIMHIPOM.

10. OnpenenieHne yaeabHON TEITOEMKOCTH BEIIECTBA.

11. MccnenoBanue npolecca UCapeHusl.

12. OnpeenieHue OTHOCUTENIBHOM BIIAXKHOCTH BO3yXa.

13. OnpeneneHne yaeapHON TEIIOTHI IUIABJICHUS JIbJA.

Pa3znes 7. JaekTpudecKkue 1 MArHUTHbIE SIBJICHHS.

OnekTpuzanus Tel. J[Ba poja dSIEKTpUUECKUX 3apsaoB. BzaumopeiictBue
3apspKeHHBIX Tel. 3akoH KynoHa (3aBUCMMOCTh CHIIbI B3aUMOJICHCTBUS 3apSKEHHBIX TEll
OT BEJIMYMHBI 3aPSJI0B U PACCTOSHUS MEXKIY TEJIaMHU).

Onektpuueckoe mnoie. Hanpsok€HHOCTe  dmekTpudeckoro  nosist.  [IpuHnmn
CYTIEPIIO3UIINH JIEKTPUIECKUX T0JIeH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu »snekTpuueckux 3apsiioB. OJIEMEHTApHBIA DJIEKTPUYECKUNW  3apsil.
Crpoenne atoma. IIpoOBOAHMKM M IUAIEKTPUKU. 3aKOH COXPAHEHHMS IJIEKTPUYECKOTO
3apsiaa.

DJIEKTPUYECKU TOK. Y CIIOBUS CYIIECTBOBAHMS 3JIEKTPUUECKOr0 TOKa. MICTOUHUKH
MTOCTOSTHHOTO TOKa. J[efCTBUS AJIEKTPUUECKOT0 TOKA (TEIIOBOE, XUMUYECKOE, MATHUTHOE).
DJIEKTPUYECKUN TOK B KUIKOCTAX U razax.

Onektpuueckas uenb. Cujia Toka. DIeKTpudeckoe HamnpsbkeHue. CONpOTUBIICHHE
MIPOBOAHUKA. Y IEJIBHOE COINPOTUBIIECHHUE BemiecTBa. 3akoH Oma sl ydacTKa LEmH.
ITocnenoBaTenbHOE U MapaIEIbHOE COCTUHEHNE IPOBOJHUKOB.

PaboTa 1 MOIIHOCTH ANeKTprUecKoro Toka. 3akoH /[xoymns—JIenia. DnekTpuueckue
LIETIH ¥ IOTPEOUTENHN JIEKTPUUECKOM dHepruu B ObITy. KopoTkoe 3aMbIkaHue.

[TocTossHHBIE MarHuThl. B3aMMOIENCTBUE IOCTOSAHHBIX MATHUTOB. MAarHuTHOE MOJIE.
MarauTtHoOe noJie 3eMJIM 1 €ro 3HaYeHUe 1 )KU3HU Ha 3emuie. OnbIT Dpcteaa. MaroutHoe
[OJIe DJIEKTPUYECKOro ToKa. [IprMeHeHue »IEeKTpOMAarHuToB B TEXHUKE. JlencTBue
MarHUTHOTO TIOJISI HAa MPOBOJHHK C TOKOM. OJEKTPOIBUraTeIb IMOCTOSHHOTO TOKA.
Hcnonp30BaHne 2IEKTPOABUraTeNIeld B TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Onbitel ®apanes. SIBneHWe >IEKTpOMarHuTHOW wuHAYKUMHU. IlpaBuno JleHua.
Onexrporenepatop. CrocoObl MOTyYeHUs dIEKTPUIECKON SJHEPTUU. DIICKTPOCTAHIIUN Ha
BO300HOBIISIEMBIX UCTOYHUKAX SHEPTHH.

Jemoncmpayuu.

1. DnekTpusauus Ted.

2. JIBa poja nNeKTpUYECKUX 3apsSA0B U B3aUMOJECHCTBUE 3aPSKEHHBIX TEJ.
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25.

YCTpONCTBO U IEMCTBUE IJIIEKTPOCKOTIA.
DIIEKTpOCTaTUYECKAS] UHAYKIHS.

3aK0OH COXpaHEHUS ANEKTPUUECKUX 3aPsI0B.
[IpOBOIHUKY U JUBJIEKTPUKH.

MoaenupoBaHre CUIOBBIX JIMHUW 3JIEKTPUUECKOTO TOJIA.
M cTOYHMKN TOCTOSTHHOTO TOKA.

JIlencTBUS NEKTPUUYECKOTO TOKA.

. DJIEKTPUYECKHI TOK B JKUJIKOCTH.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

["a30BbI1i pa3psia.

N3mMepenune cuiibl TOKa aMIIEPMETPOM.

HN3mepenue 3JIeKTpUYeCcKOro HanpsHKeHUsI BOJIbTMETPOM.

Peocrar n MarasuH cConpoTHUBIICHUM.

B3anMopaeiicTBHE ITOCTOSHHBIX MAarHUTOB.

MoaennpoBaHre HEBO3MOXKHOCTH PA3/ICICHUS MTOJOCOB MarHuTa.
MoaenupoBaHre MArHUTHBIX MOJIEH MIOCTOSSHHBIX MArHUTOB.
OmneIT Dpcrena.

MarHuTtHOE€ 1oJje ToKa. DJIEKTPOMarHur.

JlelicTBHE MAarHUTHOTO TOJIsI HA TPOBOJHUK C TOKOM.
DIIEKTPOJABUTATEND MMOCTOSTHHOTO TOKA.

HccnenoBanue sBICHUA 3JIEKTPOMAarHUTHOW UHYKIIHUH.

Onbitel Dapajes.

3aBUCUMOCTh  HAIPaBJICHUA HMHAYKIMOHHOTO TOKAa OT YCJIOBUM  €ro
BO3HMKHOBCHHUSI.

DJIEKTPOreHepaTop MOCTOSIHHOIO TOKA.

Jlabopamopnsie pabomul u onvimol.

1.

AL

10.
11.
12.

OnbeITel 1O  HAOMIONEHUIO  DJCKTPU3ALMM  TEl  HHAYKIHEH U TpHu
COINPUKOCHOBEHUH.

HccnenoBanue neicTBUS JIEKTPUUECKOTO MOl HA MPOBOJAHUKHU U JUAJIEKTPUKH.
COopka u mpoBepka paboThI IIEKTPUIECKOHN IIEMU TTOCTOSHHOTO TOKA.
N3mepenue u peryampoBaHue CHIIbI TOKA.

N3mepenune u peryampoBaHue HAMPSIKEHHUS.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKA, HIYLIETO 4YEpe3 pe3UcTop, OT
COIPOTHUBJICHUS PE3UCTOPA U HATIPSKEHUS HA PE3UCTOPE.

OnbIThI, JEMOHCTPUPYIOUIME 3aBUCUMOCTb 3JIEKTPUYECKOTO COMPOTUBIICHUS
MIPOBOJIHUKA OT €T0 JUIMHBI, IJIOIAAH [IONEPEYHOTO CEUEHU U MaTepuaa.
[IpoBepka npaBuiia CI0KEHUS HAMIPSKEHU [IPY NIOCJIEI0BATENIBHOM COCIUHEHUN
JBYX pE3UCTOPOB.

[IpoBepka npaBuiia 711 CHIIBI TOKA ITPU MAPAIUICIIBHOM COSIUHEHNUH PE3UCTOPOB.
Omnpenenenne pabOTHI 3MEKTPUIECKOTO TOKA, UIYILErO Yepe3 Pe3UCTOp.
Ornpenenenre MOUTHOCTH AIEKTPUUYECKOT0 TOKA, BBIJEISIEMON Ha PE3UCTOPE.
HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, HUAYIIETO 4Yepe3 JaMIIO4YKy, OT
HANPSDKEHUS HA HEW.



13. Onpenenenne KIIJI narpesarensi.

14. UccnenoBanne MarHuTHOTO B3aMMOJIEVCTBUS IOCTOSSHHBIX MarHUTOB.

15. I3ydeHne MarHUTHOTO TMOJII MOCTOSHHBIX MAarHUTOB MPU UX OOBEAUHEHUH U
pa3ieiICHUHN.

16. MccnemoBanue IEMCTBUS AIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPENIKY.

17. ONBITHI, IEMOHCTPHUPYIOIINE 3aBUCHUMOCTh CHJIBI B3aUMOJAECHCTBHS KATYIIKHA C
TOKOM M MarHuTa OT CHJIbI TOKA U HAIIPABJICHUS TOKA B KaTYIIKE.

18. M3yueHue nercTBrSI MArHATHOTO TOJIS HA TPOBOAHUK C TOKOM.

19. KoHcTpynpoBanue u u3ydeHue padoThl 3J1E€KTPOABUTATEIIS.

20. U3mepenne KII/I anekTpoaBuraTesibHOM yCTaHOBKH.

21. OnBITBI  TIO  UCCIEOOBAHUIO  SIBJICHUA  AJIEKTPOMArHUTHOM  WHAYKIUU:
MCCIIEIOBAHNE U3MEHECHUH 3HAYEHUS U HAIPABJICHUS MHAYKIIMOHHOTO TOKA.

9 KIIACC

Pa3nen 8. Mexannuyeckue siBJIeHHS.

Mexannueckoe — nBwkeHue.  MarepuanbHas — Touka.  Cucrema  oTcyéra.
OTHOCUTENTBHOCTh MEXAHUYECKOTO JBMKEHUS. PaBHOMEPHOE NPSIMONIMHENHOE IBUKEHHUE.
HepaBromepHoe npsimonnHenHOE ABMKEeHHE. CpeaHsas U MTHOBEHHAsI CKOPOCTh TeNa MpH
HEPAaBHOMEPHOM JIBUKCHUU.

Yckopenne. PaBHOycKOpeHHOE TIpsSMOJIMHENHOE nBrkeHHe. CBOOOMHOE MaacHUE.
Omnbitel ['anunes.

PaBHOMepHOE BIKEHUE M0 OKpYKHOCTH. [lepros u yactora obpaiienus. Jluneiinas
Y yTII0Basi CKOPOCTH. LIeHTpOoCTpEMUTENBHOE YCKOPEHHE.

IlepBpii 3akoH Hprotona. Bropou 3akoH Herorona. Tperuin 3axkoH HproToHa.
IIpyHIMI CynepO3ULIUN CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHUs: CrJia TPEHUS CKOIBXKEHHUS, CUJla TPEHUS
ITOKOs1, IPYTHUE BUABI TPEHUS.

Cuna Ts)KEeCTH M 3aKOH BCEMHPHOTO TSATOTEHUS. Y CKOpEeHHE CBOOOIHOIO MaeHHUS.
JIBmxenne tuianet Bokpyr Counima. IlepBas kocmuueckast ckopoctb. HeBecoMocTh u
MEPErpy3KH.

PaBHOBecue MatepuanibHOM ToUuku. AOCOTIOTHO TBEP0E Te0. PaBHOBEcHE TBEPIOTO
TeJa ¢ 3aKPEIUIEHHON OChIO BpaleHuss. MomMeHT cuiibl. LIeHTp TskecTu.

Nmnynsc Ttena. M3meHenue wummynbca. VMIynabC CHilbl. 3aKOH COXPAaHEHHS
nMITyJbca. PeakTuBHOE ABMKEHHE.

Mexanuueckass pabota ¥ MOUIHOCTb. PaboTa cuil TsHKECTH, yNpyrocTd, TPEHHS.
Casi3b 2Hepruu u padoTel. [loTeHnnanbHas sHeprus Teia, MNOJHATOTO HaJl TOBEPXHOCTHIO
3emud. [loTeHmanpHas sHeprus Cxarou npyxuHsl. Knaetnueckas sHeprus. Teopema o
KMHETUYECKOW SHEPTUH. 3aKOH COXPAHEHUSI MEXaHUYECKON SHEPIHH.

Jemoncmpayuu.

1. HaGnrogeHue MeXaHWYECKOro JBUKEHUS Tella OTHOCHUTENBbHO pa3HbIX TeJ

OTCYETA.
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8.
9.

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

CpaBHeHUE yTEH U TPACKTOPUI IBUKEHHS OJJHOTO U TOTO YK€ TeJIa OTHOCUTEIBHO
pa3HbIX TEJ OTCYETA.

N3mepenne CKkOpoCTH U YCKOPEHUS MPSIMOJIMHENHOTO IBUKCHUS.

HccnenoBanne mpu3HaKOB PABHOYCKOPEHHOTO JBHKEHUS.

HaGnronenue nBMKSHUS Tella 10 OKPYKHOCTH.

Habmronenne MexaHWYeCKUX SIBJICHUM, TMPOUCXOIAIIMX B CHCTEME OTCYETa
«Tenexka» mpu €€ pPaBHOMEPHOM M YCKOPEHHOM JBWKEHUU OTHOCHUTEIHHO
KaOuHeTa (PU3UKU.

3aBUCUMOCTh YCKOPEHUS T€a OT MAcChl TeJia U IEUCTBYIOLIEH Ha HETO CUJIBI.
Habmronenue paBeHcTBa CUJI P B3aMMOJICHCTBUM TEJ.

N3meHeHue Beca Teiia mpyu YCKOPEHHOM JIBHXKEHUM.

[lepemaya uMnysibca Ipu B3aUMOJICHCTBUM TETL.

[IpeobpazoBanus SHEPTUH MPU B3AUMOICHUCTBUU TEIL.

CoxpaHeHre UMITYJIbCA IPU HEYTTPYTOM B3aUMO/ICVICTBHM.

CoxpaneHue UMIyJibca Mpu aOCOTIOTHO YIIPYTOM B3aUMOICHCTBHUM.
Habmronenune peakTHBHOTO JBHKCHHUS.

CoxpaHeHHe MEXaHUYECKOW SHEPTUU MPU CBOOOTHOM I1aJIEHUH.

CoxpaHeHrne MEXAaHWUYECKOM SHEPruM MpPHU JBHXKEHUHM Tella MOJA JCUCTBHEM
MPY>KUHBI.

Jlabopamopnsie pabomuel u onvimol.

1.

10.

11.

KoHcTpynpoBaHue TpakTa i pa3roHa 1 JajabHEHIIEro paBHOMEPHOTO IBHKEHUS
HIapuKa WIH TEJIEKKU.

Omnpenenenue cpeiHel CKOPOCTU CKOIBKEHUS OpycKa WA ABMKEHUS IIApUKa I10
HAKJIOHHOM IIJIOCKOCTH.

OmnpeneneHne yCKOpEHMs Tella PU PABHOYCKOPEHHOM JABUKEHUH 10 HAKIIOHHON
IUIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH IIyTH OT BPEMEHU IIPU PABHOYCKOPEHHOM JABUKEHUU
0e3 HaYaJIbHOW CKOPOCTH.

[IpoBepka runotesbl: e€ciau MpU PaBHOYCKOPEHHOM JBMKEHMHM Oe3 HauajabHOU
CKOPOCTH IIyTH OTHOCSTCS KakK psJ HEYETHBIX YHUCEN, TO COOTBETCTBYIOIIHUE
IPOMEKYTKHA BPEMEHU OJMHAKOBBI.

HccnegoBanue 3aBUCUMOCTH CHJIBI TPEHHSI CKOIBXKEHHSI OT CHJIbI HOPMaJIbHOTO
JaBJICHUSI.

Omnpenenenre koduIeHTa TPEHUS CKOTBKCHUS.

Onpenenenne KECTKOCTU IPYKUHBI.

Omnpenenenne pabOThl CUJIbBI TPEHHUS NPU PABHOMEPHOM J[IBUJKEHUHU Teja I10
TOPU30HTAIILHON TOBEPXHOCTH.

Omnpenenenre pabOThl CUJIBI YIPYTOCTH MPU MNOIBEME TPy3a C UCHOJIb30BAaHUEM
HEMOJIBUYKHOTO U MOJIBUYKHOTO OJIOKOB.

N3ydenue 3aKkoHa COXpaHEHMs YJHEPTUH.

Pa3nen 9. MexannuecKue KoJ1e0aHUA M BOJIHEBI.



Konebarenbnoe nBukeHrne. (OCHOBHBIE XapaKTEPUCTUKU KoOjJeOaHW: Mepuo,
4acToTa, aMIUIUTY1a. MaTeMaThuueCcKui U Py>KUHHBIN MasiTHUKU. [[peBpalieHue snepruu
IIPH KOJIEOATEIBHOM JIBH>KCHHH.
3aryxaromue koneOanusi. BeiHyxaennoie konebanus. PezoHanc. Mexanuueckue
BoJHBI. CBoiicTBa MexaHW4eckuX BOJIH. [IpojosbHBIE M TONEpedHbIe BOJIHBL J[muHa
BOJHBI M CKOPOCTh €€ paclnpocTpaHEHHs. MexaHM4YecKUe BOJIHBI B TBEPIOM TeIIE,
CEHCMHYECKHE BOJIHBI.
3Byk. ['poMkocTs 3Byka M BbicoTa ToHa. Otpaxkenue 3Byka. MHbpasByk u
YIIbTPa3BYK.
Jlemoncmpayuu.
1. HabGmrogenue xoneGaHui TN MO IEUCTBUEM CHIIBI TSIKECTH M CUIIbI YIIPYTOCTH.
2. HaGmonenue xonebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
3. HaOGnroneHue BBIHYKJEHHBIX KOJI€OaHUN U pe30HaHcA.
4. PacnpocTpaHeHue NpoJ0JIbHBIX U MOMEPEYHBIX BOJH (HA MOJIEIHN).
5. HaOmronmenne 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
6. AKyCTUYECKUI PE30HAHC.
Jlabopamopnwie pabomul u onvimol.
1. OmpexeneHre 4aCTOTHI U MEpUOa KOJIeOaHU MaTEMAaTUYECKOTO MAasITHHUKA.
2. OmnpezeneHue 4acTOThl U IEpHOJa KOIeOaHU MPYKUHHOTO MAITHHUKA.
3. HccnenoBanue 3aBUCMMOCTH TEepUOIa KoJieOaHUI MOJIBEIIEHHOTO K HUTHU Tpy3a
OT JIJIMHBI HUTH.

4. VccrnenoBaHue 3aBUCMMOCTH Mepuoia KoueOaHWW MPYKUHHOTO MasSTHHKA OT
Macchl Tpy3a.

5. IIpoBepka HE3aBUCUMOCTH MEepHOIa KOJIeOaHM rpy3a, MOABEIICHHOTO K HUTH, OT
Macchl Ipy3a.

6. OmbITHI, JEMOHCTPUPYIOIIUE 3aBHCHUMOCTh TEPHOJa KoJeOaHUN MPYKUHHOTO
MasiTHUKA OT MacChl IPpy3a U KECTKOCTU MPYKUHBI.

7. V3MepeHue yckopeHusi CBOOOAHOIO MaICHUS.

Pa3znes 10. DieKTPOMArHUTHOE 1MOJI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMarHuTHOE ToJe. DNEeKTPOMAarHUTHbBIE BOJIHBI. CaoiicTBa
AJEKTpOMarHuTHhIX  BOdH. Illkanma  »siekTpoMarHWTHBIX  BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.

DJeKTpoMarHuTHas mpupoaa ceeta. CKopocTh cBeTa. BOoIHOBBIE CBOKCTBA CBETA.

Jemoncmpayuu.

1. CBoliCTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie padomel u onvimol.

1. M3ydyeHue CBOWCTB AJIEKTPOMArHUTHBIX BOJIH C TOMOIIIBIO MOOMIIBHOTO Tesie(poHa.

Pa3nen 11. CBeToBbIe IBJICHHUS.

JlyueBass mogmenb cBera. Mcrounukum cBera. [IpsiMonuHeHOE pacnpocTpaHeHue
ceeta. 3armenHuss Connna u Jlynel. Otpaxkenue cBera. Ilmockoe 3epkanio. 3akoH
OTPAKEHUS CBETA.



IIpenomiienne cBera. 3akoH IpesiomiieHus: cBeta. IloHOE BHYTpeHHEE OTpa)KeHHUe
cBeTa. Mcronb30BaHNe MOJHOTO BHYTPEHHETO OTPAKEHUS B ONTUYECKUX CBETOBO/IAX.

JIunza. Xon nydeit B nuH3e. OnTudeckas cuctema (oroannapara, MUKpPOCKONA H
Teneckona. ['a3 kak onTudeckasi cucteMa. banm3opykocTs U JanbHO30PKOCTb.

Pa3znoxenue 6enoro ceera B cnekTp. OnbiTel HetoToHa. CnojkeHHe CeKTpaTbHbIX
nBeToB. /lucnepcus caera.

Jlemoncmpayuu.
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[IpsAMonrHEHOE pacIpOCTPAaHEHHE CBETA.

OTtpaxeHue cBeTa.

[Tomyyenue n300pakeHUi B IMJIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
[Ipenomiienue caera.

OnTuyeckuii CBETOBOJ.

Xon nyyei B coOuparoleil JInH3e.

Xoq Iy4yer B pacCEenBAIOIIEH JINH3E.

[Tonryuenue n300pakxeHUl ¢ TOMOIIBIO JINH3.

[Tpunuun aeiicTBus GoroanmnapaTa, MUKPOCKOIA U TEJIECKOIA.

10. Moxenp riaasza.

11. PaznoxxeHue 6e10ro cBeTa B CHEKTP.

12. [Tonydenue 6eoro cBeTa Mpu CI0KEHUHU CBETA PA3HBIX 1[BETOB.
Jlabopamopnsie pabomuel u onvimol.

1.
2.

N o v s

HccnenoBanue 3aBUCUMOCTH yTila OTPAKEHUSI CBETOBOTO JIyda OT yriia maJcHHus.
N3yuenne XxapakTepUCTUK N300paKeHUs TTPEAMETa B TUIOCKOM 3epKalie.
HccnenoBanne 3aBUCMMOCTH YIJIa TPEIOMIIGHHS CBETOBOTO Jy4da OT yrja
najieHUs] Ha TPAHUIIE «BO3yX—CTEKIION.

[Tomydyenue n300pakeHUi ¢ TOMOIIBIO COOUPAIOIICH JIMH3HI.

Omnpenenenre (HOKYCHOTO PACCTOSIHHS M ONITUYECKOMN CHIIBI COOMPAIOIIEH JIMH3BI.
OMnBITHI IO Pa3IOKEHUIO OEIOTO CBETA B CIIEKTP.

OMnBITHI 1TO BOCIPHUATHIO IIBETA MPEIMETOB IIPH UX HAOJIOICHUN Yepe3 1IBETOBHIC
(bUIBTPEL.

Pa3nen 12. KBaHTOBBIE SIBJICHHUS.

Onwitel  Peseppopna u muianerapHas Mozenb aromMa. Moxens artoma bopa.
Hcnyckanue u nornouieHre cBera aroMoM. KBaHThI. JIMHENYaThie CIEKTPHI.

PamnoaktuBHOCTh. Alnb(da, 6eTa- U ramma-uznydeHus. CTpoeHre aTOMHOIO sjipa.
Hyknonnas monens atomuoro sigpa. M3oromnsl. PagnoaktuBHbie nipeBpamieHus. [lepuon
II0JIypacIiaia aTOMHBIX SIED.

SAnepHble peakuu. 3aKOHbI COXPaHEHUs 3apsiA0BOTO U MacCOBOTO YUCEN. DHEPIUs
CBsI3U aTOMHBIX sifiep. CBs3b Macchl M JHEpPruM. Peakuuu cuHTE3a W JEleHUs suep.
Ncrounvku sHeprun CoaHua U 3BE37.

SAnepnas sHepreTuka. JIeMcTBUA paAMOAKTUBHBIX U3JIyYEHUN HA KUBBIE OPTAHU3MBI.

Jemoncmpayuu.

1.
2.

CHCKTpBI H3JTYYCHUS U ITOTJIOLICHMA.
CHCKTpBI Pa3JINIHbIX I'a30B.



3. CnekTp Bogopo/a.

4. HalGmoneHnue TpekoB B kamepe BuiibcoHa.

5. Pabora cu€Turka HOHU3UPYIOLIUX U3TyYEHUN.

6. Perucrtpanus uznydeHus: IpUPOTHBIX MUHEPATIOB U MPOTYKTOB.

Jlabopamopnwie pabomel u onvimol.

1. HaGnrogeHue CrUIONIHBIX U JIMHEWYATHIX CIIEKTPOB U3ITyUYEHHUS.

2. UccnenoBanue TpeKoB: U3MEPEHHE YHEPTUU YACTUIIBI IO TOPMO3HOMY IYTH (T10

dororpadusim).

3. H3mepenue paaroakTUBHOTO (oHA.

IToBTOpPHUTENIHLHO-00001AIOIIUIA MOYJIb.

[ToBTOpUTENHEHO-0000IIAIOMINI MOAYIb TpEAHA3HAYEH MJisi CUCTEMaTU3aluu |
000011IeHNs] TIPEIMETHOTO COJIEP>KaHUSI M OMbITAa JIEATENbHOCTH, PUOOPETEHHOTO MpHU
M3Yy4YEHHM BCEro Kypca (U3UKH, a Takke Il TMOJATOTOBKM K OCHOBHOMY
roCyJIapCTBEHHOMY 3K3aMeHY 1Mo (pU3HUKe JJisi 00ydarommXcsi, BRIOPABIIUX ATOT yU4eOHbBIN
IpEIMET.

[Ipy u3yyeHUH HOAHHOTO MOJIYJS PEATU3YIOTCA M CHCTEMATU3UPYIOTCS BHUJIBI
NEATEeIbHOCTH, HAa OCHOBE KOTOPBIX OOECIEYMBACTCS JOCTUKEHUE NPEAMETHBIX U
MeTanpeIMETHBIX TJIAHUPYEMBIX pe3yJbTaToOB oOyueHusl, dbopmupyercs
€CTECTBEHHOHAYy4YHasi TPAMOTHOCTh: OCBOCHHE HAYYHBIX METOJ/IOB UCCIICIOBAHUS SIBIICHUI
MPUPOJIBI M TEXHUKHU, OBIAJCHUE YMEHUSMU OOBSICHATh (PU3UUYECKUE SIBJICHUS, IPUMEHSS
MOJTyYEHHbIC 3HAHUS, PEILIATh 3a/1a4H, B TOM YHCJI€ KAUECTBEHHBIE U SKCIIEPUMEHTAIIbHBIE.

[TpuHUIMNIMATBEHO ESITEILHOCTHBIN XapaKTEP JAHHOTO pa3eia peain3yeTcs 3a CUET
TOT0, YTO OOyYarOIIKUEeCs BBIMOJIHSIIOT 3aJaHus, B KOTOPBIX UM IIpejiaraeTcs:

Ha OCHOBE TOJIYYCHHBIX 3HAHWM Paclo3HaBaTh U HAYYHO OOBSCHATH (PU3NUYECKUE
SIBJICHHS B OKPY’KAIOLIEH TPUPOAE U ITOBCEHEBHOM KU3HU,

UCIIOJIb30BaTh HAYYHBIE METOJIbI UCCIIENOBaHUS (QU3UYECKUX SBICHUHN, B TOM YHCIIC
JUTSl TPOBEPKU TUTIOTE3 U MOJYUYEHUSI TEOPETUUECKUX BBIBOJIOB;

0OBSICHSTh HAyYHbIE OCHOBBI HAa00JIe€ BAXKHBIX JOCTHKEHUN COBPEMEHHBIX TEXHOJIOTHH,
HanpuMep, MPaKTUYECKOTO UCIIOIb30BaHUs PA3IMYHbIX UCTOYHUKOB SHEPTHHU HA OCHOBE
3aKOHa MPEBPAILECHUS U COXPAHEHHUS BCEX U3BECTHBIX BUIOB SYHEPTHH.

IHVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOT'PAMMBI 110 ®U3UKE
HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA30OBAHUA

N3ydenne (u3MKM Ha YpOBHE OCHOBHOTO 00IIero oOpa3oBaHHs HAIPaBJICHO Ha
IOCTIDKEHUE JIMYHOCTHBIX, METANpeIMETHBIX U TPEAMETHBIX 00pa3oBaTeIbHBIX
pe3yJIbTaTOB.

B pesynbrate u3yueHusi GU3MKM Ha YPOBHE OCHOBHOTO OOIIEr0 OOpa3oBaHUS Y
oOy4arorerocst 0yayT cOpMUPOBAHBI CIEAYIOIINE TUIYHOCTHBIE PE3YJIbTAThI B YaCTH:



1) naTpUOTHYECKOT0 BOCIIMTAHMS:

— TNPOSABJICHUE HHTEPECA K HCTOPUU M COBPEMEHHOMY COCTOSIHUIO POCCUHCKOU
(u3NYECKON HAyKH;

— IIEHHOCTHOE OTHOIIIEHUE K JIOCTHKEHUSIM POCCUUCKUX YUEHBIX-(DU3UKOB;

2) rpaskKaaHCKOr0 U 1YXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

— TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYXKJIEHUU OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX TMPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM NPUMEHEHHEM JOCTHXKCHUH
bu3uKy;

— OCO3HAHME BaXKHOCTU MOPAIbHO-3TUYECKUX MPUHIIMIIOB B JEATEIBHOCTH YUYEHOTO;
3) 3¢TeTH4eCKOro BOCIIUTAHMS:

— BOCIPHUSATHE OCTETUYECKUX KAaueCTB (PU3MUECKOW HayKu: €€ TapMOHUYHOTO
MIOCTPOEHUSI, CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'O MO3HAHMSL:

— OCO3HaHUE LIEHHOCTH (DU3UYECKON HAyKH KaK MOIIHOTO MHCTPYMEHTa IO3HAHMS
MHpa, OCHOBBI Pa3BUTHS TEXHOJIOTUH, BaXKHEUILIEH COCTABISIONIEH KYJIbTYPHI;

— pa3BUTHE HAYyYHOM JIOOO3HATENIBHOCTH, MHTEpeca K HCCIEA0BATEIbCKOM
NEeSATEIbHOCTH;

5) dopmupoBaHus KyJbTYPbI 310POBbsI M IMOIIUOHAJIBHOT0 0JIATONOTYYMS:

— OCO3HaHUE LICHHOCTU 0€30MacHOro 00pa3a >KU3HU B COBPEMEHHOM TEXHOJIOIMYECKOM
MHUpE, BAXKHOCTU NpaBWJI OE30MAaCHOTO MOBEACHHS HA TPAHCIOPTE, Ha JOpPOTrax, C
AIIEKTPUUYECKUM U TEIIJIOBBIM 000PYI0BaHUEM B JIOMAIIIHUX YCIOBUSX;

— c(hOpPMHUPOBAHHOCTh HaBbIKA PEQIICKCUU, MPU3HAHUE CBOETO MpaBa Ha OIIMOKY H
TaKOTO0 k€ IpaBa y APyroro 4eioBeKa;

6) Tpy10BOI0 BOCIIMTAHMSL:

— QaKTHUBHOE YYacTHE B pEHICHHH TMPAKTHYECKUX 3a7ad (B paMKax CeMbH,
oOpa3oBaTeNbHON OpraHu3alliy, Topojia, Kpas) TEXHOJOTUYECKOW M COLMAIBHOM
HAIPaBJICHHOCTH, TPEOYIOMUX B TOM YUCIIC ¥ (PU3NUECKUX 3HAHHM;

— UHTEPEC K MPAKTUIECKOMY U3yUEHUIO MPodecCrid, CBI3aHHBIX C (PU3UKOM;

7) 3K0JIOrH4eCKOro BOCIIMTAHMSA

— OpHUEHTAIMsl Ha PUMEHEeHHE (DU3NUYECKUX 3HAHUU Ui pelIeHUs 3aaad B 00J1acTH
OKpY’)Karolel cpelbl, IUIAHUPOBAHMUSI TIOCTYNKOB M OIEGHKH HX BO3MOXHBIX
MOCJIEJICTBUM VISl OKPYKaIOLIEH Cpeibl;

— OCO3HaHUE TNI00aTBbHOTO XapaKTepa FIKOJIOTHYECKUX MPOoOIJIeM U MyTel UX pelieHus;
8) ajanTanuu K N3MEHAIONIUMCH YCI0BUAM COIUAJIBHOU U MPUPOIHOM Cpeabl:

— MOTPEOHOCTh BO B3aWIMOJICHCTBUM TIPH BBHITIOJHEHUN HCCIICIOBAHUN U TPOEKTOB
(bU3UYeCKO HAMPaBIEHHOCTH, OTKPHITOCTh OTBITY M 3HAHUSAM JIPYTHUX;

— MOBBILIEHUE YPOBHS CBOEM KOMIIETEHTHOCTH Y€pe3 NPAKTUUECKYIO AEATEIbHOCTD;

— IOTPEOHOCTH B (HOPMUPOBAHUH HOBBIX 3HAHUMU, B TOM UuCie (POPMYIUPOBAThH UACH,
MOHSTHS, TUIIOTE3bI O (PU3NIECKUX 00BEKTAX U SBICHUSX;

— oco3HaHue AeGUIUTOB COOCTBEHHBIX 3HAHMM M KOMIIETEHTHOCTEW B 001acTH
bu3ukwy;



e — IUTAHUPOBAHME CBOETO PA3BUTHSI B MPUOOPETEHUN HOBBIX (PU3NUECKUX 3HAHUIA;

e — CTPEMJICHHE AaHAIU3UPOBATh M BBIABIATH B3aUMOCBSI3U TMPHUPOABI, OOIIECTBA U
KOHOMHUKH, B TOM YHCIIE C UCTIOIb30BaHNEM (PU3UUECKUX 3HAHUMH;

e — OILICHKA CBOMX JICUCTBUU C Y4ETOM BIMSHHS HA OKPYKAIOLIYIO CPEAY, BO3MOXKHBIX
r7100aJIbHBIX MOCIEICTBUH.

METAIIPEIMETHBIE PE3YJ/IbTATDBI

B pesynbTate ocBoeHHs mporpamMmbl MO (PU3MKE Ha ypOBHE OCHOBHOTO OOIIETO
oOpazoBanus y oOydaromierocs 0yayT copMUpOBaHbI MeTalpeAMeTHbIE Pe3yJbTaThl,
BKJIFOYAIONINE MMO3HABATEIbHbIC YHUBEPCAIbHBIC YU€OHbIE JIEWCTBUS, KOMMYHUKATHBHBIC
YHUBEpCAJIbHbIC yUeOHbIE IEUCTBUS, PETYJISITUBHBIC YHUBEPCAIbHBIC yUeOHBIC IEHCTBHUS.

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE Y4eOHbIE JeiiCTBUSA

Bba3oBble Jioruyeckue aeiicTBUS:

e BBIBJISITH U XapaKT€PU30BATh CYIIECTBEHHBIC MPU3HAKN OOBEKTOB (SIBJICHUN);

e YCTaHABIWBATh CYIIECTBEHHBIM NpPHU3HAK KJIacCUPUKAIUA, OCHOBAHMS JJIS
0000111eHNs U CPAaBHEHUS,

e BBIABISITH 3aKOHOMEPHOCTH M TPOTHBOPEUYHS B pacCMaTpuUBaeMbIX (haKTax,
JTAHHBIX ¥ HAOJTFOICHHSIX, OTHOCSIINUXCS K (DU3NICCKUM SIBICHHSIM;

e BBISBJISITH IPUYUHHO-CJICACTBEHHBIC CBS3U MPU U3yUYeHUU (HU3UUECKUX SBJICHUN U
IIPOLIECCOB, JIeTIaTh BBIBOJIBI C MCIOJIb30BAaHUEM JICTYKTUBHBIX W MHIYKTHBHBIX
YMO3aKIIFOUCHHH, BBIIBUTATH THUIIOTE3bI O B3aUMOCBS3SX (PU3MUECKUX BEITNINH;

e CaMOCTOSITENIBHO BBIOMpATh CHOCOO pemieHus y4eOHOM (U3MUYEecKOW 3anauu
(cpaBHEHHE HECKOJBKUX BAPHUAHTOB PEIICHUS, BHIOOP HanboJee MOAXOIAIIETO C
y4€TOM CaMOCTOSITEIIbHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciaeaoBare/bCKue 1eiCTBUA:

e HCIOJIb30BaTh BOMPOCH KaK MCCIEA0BATEIbCKIUI HHCTPYMEHT TIO3HAHMS,

e TPOBOAWTH IO CAMOCTOSITEIBHO COCTABICHHOMY IUIAHY OIIBIT, HECIOKHBINI
(U3UYICCKHI KCIIEPUMEHT, HEOOJIBIITOE UCCISAOBAHNE (PU3HUESCKOTO SIBICHUS;

e OIIEHWBATh HA MPUMEHUMOCTh U JOCTOBEPHOCTHh MH(OPMAIUIO, TIOJYUYCHHYIO B
XO0/J1€ UCCIICTOBAHMSI W YKCTIEPUMEHTA;

e caMoOCTOSITeTbHO (OPMYJIHUPOBAaTH OOO0OIIEHUS UM BBIBOABI IO pe3yJibTaTam
POBEAEHHOTO HAOIIOICHUS, OTBITA, NCCIICIOBAHNUS;

e TPOTHO3HPOBATh BO3MOXKHOE JajbHeiIIee pa3BUTHE (PU3NYECKUX MPOIECCOB, a
TAK)K€ BBIJIBUTATh TMPEATONOXKECHUSI 00 WX pPAa3BUTUM B HOBBIX YCIOBUSX U
KOHTEKCTaXx.

Pabora ¢ unpopmaumeii:

e TPHUMEHSTH Pa3INIHBIE METO/IbI, HHCTPYMEHTHI M 3alIPOCHI TIPU MOUCKE U 0TOOpE
uHbOpMallMM WIH JaHHBIX C Y4E€TOM MNPEJIOKEHHON Yy4yeOHON (u3NUYECcKoit
3a/1a4H;



aHAJIM3UpPOBaTh, CHUCTEMATU3UPOBATh M HHTEPHPETUPOBATH HUH(POPMALUIO
pa3IMYHbIX BUIOB U (POPM IIPECTABICHMUS;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAJIbHYIO (pOpMy TpeacTaBieHUs WH(OpMALIUU
Y WUIIOCTPUPOBATH PEIIAEMBIE 3a/1a4ld HECJIOKHBIMH CXEMaMH, JuarpaMMamd,
MHOW rpauKoi U UX KOMOMHAIIMSIMH.

KoMMmyHnKaTHBHBbIE YHHBeEpPCAJIbHbIE Y4eOHbIe NeiCTBUS:

B X0JI¢ 00CYXXJICHHSI Y4eOHOIro MaTepualia, pe3yiabTaToB JabopaTOpHBIX paboT U
MIPOEKTOB 3aJ]aBaTh BOIIPOCHI MO CYIIECTBY OOCYK/1aeMOW TEMbI M BBICKA3hIBAThH
WJICU, HAIICJICHHBIE Ha pEUICHUE 3aJladd M TOJep)KaHue OJIaroKenaTeIbHOCTH
OOIIIEHHUS;

COTIOCTABJISATh CBOM CYXKJCHHS C CYXJICHHSAMU JAPYTHX YYaCTHUKOB JUajora,
0OHApYXKUBaTh PA3IUINE U CXOJICTBO IMO3UITUA;

BBIPAXKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUCHMEHHBIX TEKCTaX;

MyOJUYHO TIPENICTABIATH PE3YJIbTAThl BBITIOJHEHHOTO (PU3WYECKOTO OIBITa
(?KCcIIepUMeHTa, UCCICAOBAHUS, POEKTA);

MOHUMATh W HCIOJIb30BaTh MPEUMYIIECTBA KOMAHJIHOM W WHIWBHAYyaJbHON
paboThI IPU PELIEHUH KOHKPETHOW (PU3NYECKON TPOOIEMBIL;

MPUHUMATH IIEJI COBMECTHOW NIEATEILHOCTH, OPTaHU30BBIBATh JCUCTBHUS IO €6
JOCTIDKCHUIO: PACTIPEACISITE PONH, OOCYXJaTh TIPOIECCHl H  Pe3yiIbTaThl
COBMECTHOM pabOThI, 0000111aTh MHEHHUS HECKOIBKHX JIFOJICH;

BBITIOJTHATH CBOIO YacTh pabOThI, IOCTUTAsI KAYECTBEHHOTO Pe3yJIbTara I0 CBOEMY
HaIPaBJICHUIO U KOOPJIUHUPYS CBOM JEHCTBUS C IPYTUMHU WICHAMHA KOMAaH]IbI;
OIICHWBATh KAadeCTBO CBOETO BKJIaJga B OOIMMIA MPOAYKT IO KPHUTEPHUSM,
CaMOCTOSITEIILHO C(POPMYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOICHCTBHSI.

PeryiasiTuBHbIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusamnus:

BBISIBJISITh TIPOOJIEMBI B JKM3HEHHBIX U YYEOHBIX CHUTyallUsX, TPEOYIOIIMX IS
penieHus: GU3NYeCKuX 3HaAHU;

OPUEHTHUPOBATHCS B PA3JIMYHBIX OAX0JaX IPUHITHUS PEILICHUI (MHINBHUIYyaIbHOE,
MIPUHATUE PELIECHU B TPYIIIE, IPUHATHE PEIIEHUI TPYIIION );

CaMOCTOSITENIbHO COCTAaBJIATh AJITOPUTM pelIeHHs] PU3NYECKON 3a/1auil WK TUIaHa
UCCJIEIOBAHUS C YYETOM UMEIOUINXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh NPENIAracMble BAPUAHTHI PELICHUM;

7enaTh BbIOOp U OpaTh OTBETCTBEHHOCTD 32 PEIlICHUE.

CaMOKOHTpOJIL, AMOIUOHAJIbHBbIN HHTE/LJIEKT:

J1aBaTh aJIEKBaTHYIO OLIEHKY CUTYyallMHu U MpeJjiarath riaH e€ H3MEeHEHUS,
OOBSACHSATH MPUYUHBI TOCTHKEHUS (HEIOCTUKEHUS) pe3yIbTaTOB JAEATEIbHOCTH,
JaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY;



BHOCUTh KOPPEKTHBBI B JESTEIbHOCTh (B TOM 4YHCJIE€ B XOJ BBINOJHEHUS
(U3MUECKOr0 MCCIEAOBAHMS WM MPOEKTa) HA OCHOBE HOBBIX OOCTOSITEIBLCTB,
M3MEHUBIINXCS CUTyallui, yCTAHOBJIEHHBIX OLIMOOK, BO3HUKIINX TPYAHOCTEH;
OIICHUBATh COOTBETCTBUE PE3yJIbTaTa IEIU U YCIOBUSIM;

CTaBUTh ceOsl HA MECTO JAPYroro 4eloBeKa B XOJE CIOpa WM AMCKYCCUU Ha
HAy4YHYIO TEMY, IOHUMATh MOTHBbI, HAMEPEHUS U JIOTUKY JIPYTOro;

NpU3HABAaTh CBOE MPaBO HA OMIMOKY NpPH pPEIIeHUHU (PU3MYECKHX 3a]ad WU B
YTBEPKJICHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO JPYroro.

IHPEAMETHBIE PE3YJIBTATDBI

K xoHmy oOyuenuss B 7 KJjacce IpeAMETHbIE pe3yibTaThl Ha 0a30BOM YpOBHE
JIOJIKHBI OTPpaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCSI YMEHUM:

UCIIOJb30BaTh MOHATUA: (U3NYECKHE U XHUMUYECKHUE SIBJICHHUSA, HaAOIIOJEHUE,
AKCIIEPUMEHT, MOJENb, THUNOTE3a, CAUHUIBI (U3MUYECKUX BEIUYHMH, aTOM,
MOJIEKYJIa, arperaTHble COCTOSIHUS BellecTBa (TBEpIOE, KUIKOE, Ta3000pa3HoOE),
MEXAaHUYECKOE JIBH)KEHUE (PaBHOMEPHOE, HEPaBHOMEPHOE, NPSIMOJIMHEWHOE),
TpPaeKTOpHUsl, paBHOJICUCTBYIOMIAs cuia, Aedopmanus (yrnpyras, TuiacTudeckas),
HEBECOMOCTb, COOOIAIOIINECS COCY/IBL;

paznuuath sBiaeHus (auddysus, TEMIOBOE ABUKEHUE YacTUI] BEIIECTBA,
pPaBHOMEPHOE JIBUKEHUE, HEPABHOMEPHOE ABUKEHUE, UHEPLIMS, B3aUMOJIEHCTBUE
TEJ, PaBHOBECHE TBEPABIX TEN C 3aKPEIUIEHHOW OCBIO BpalleHUs, Nepenada
JaBJICHUST TBEPABIMU TEJIaMU, KHIAKOCTSIMU M Ta3aMu, aTMOChEpHOE JaBJICHHE,
IJIaBaHUE TeJl, MPEBpAIICHUs] MEXAHMYECKOW JHEpPruM) MO OINUCAHUI0 HX
XapaKTEpPHbIX CBOMCTB M HAa OCHOBE OMBITOB, JIEMOHCTPHUPYIOUIUX JaHHOE
(u3HUecKoe SBICHUE;

pacno3HaBaTh MPOSBICHHE W3YYCHHBIX (PU3UUECKHX SBJICHUN B OKPYKAIOIIEM
MHUpE, B TOM 4YHclie (pU3MUecKHe SBJICHHUS B MPHUPOAE: MPUMEPHI JBIKEHUS C
PAa3IMYHBIMUA CKOPOCTSAMU B KMBOU U HEXKUBOU IIPUPOJE, ACHCTBUE CUIIbI TPEHUS
B MPUPOJIC U TEXHUKE, BIUSIHUE aTMOC(PEPHOIO JIaBJICHUS Ha >KMBOW OpraHU3M,
MJIaBaHWEe PbIO, phIlYard B TEJE YEJIOBEKa, IPH ITOM MEPEBOJUTH MPAKTUUYECKYIO
3aja4y B y4eOHYI0, BbIICISATh CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH) (PU3NUECKUX
SIBJICHUI;

ONMKCHIBATH M3YYCHHBbIC CBOWCTBA Tel MU (PU3MUECKHE SIBICHUS, HCIOIb3Ys
¢u3nueckue BeIMYMHBI (Macca, OOBEM, IUIOTHOCTh BEUIECTBA, BPEMs, MYTh,
CKOPOCTb, CPEIHSISI CKOPOCTh, CHJIa YIPYIOCTH, CHJIa TSDKECTH, BEC Teja, CHJIa
TpeHUs, AaBjieHHE (TBEPIOrO Tena, >KUIKOCTH, ras3a), BbITAJIKMBAIOLIAs CuUJia,
MexaHudeckass paboTa, MOIIHOCTh, TUIEYO CHJIbI, MOMEHT CHJIbI, KO3(PUIUEHT
MOJIE3HOTO JEUCTBUS MEXAaHU3MOB, KMHETUYECKAas U MOTEHIMAJIbHAs SHEPTHs),
Opy ONMUCAHWU MPaBUIBHO TPAKTOBATh (DU3MYECKUN CMBICI HCIOIb3YyEMbIX
BEIIMYMH, WX OOO3HAYECHHS] W €IUHMIBI (U3UYECKUX BEIMYUH, HAXOJUTh



dopMynbl, CBSI3BIBAIONIIME JaHHYIO (DU3WYECKYI0 BEIMYHMHY C JAPYTrUMHU
BEJIMYMHAMU, CTPOUTH rpad KU U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJIUYUH;
XapaKTEepHU30BaTh CBOMCTBA TeJ, (PU3NYECKUE SBJICHUS U MPOLECCHI, UCHOJb3YS
MpaBUia CIOXKEHUs Cu (BIOJb OJHOW mpsimoil), 3akoH ['yka, 3akon Ilackars,
3aKOH ApxuMena, MpaBUJIO paBHOBecUsl phiuara (0J0ka), «30J0TOE MPaBUIIO»
MEXaHUKHU, 3aKOH COXPAaHCHHMS MEXAaHMYECKOM DSHEPruy, MpH HSTOM J1aBaTh
CJIIOBECHYI0 (OPMYJMPOBKY 3aKOHa U 3alUChIBaTh €ro MaTeMaTH4ecKoe
BBIPA)KCHHE;

OOBSCHATH (PU3MUECKUE SBJICHHMS, MPOIIECCHl U CBOWMCTBA TEJ, B TOM YHWCJE U B
KOHTEKCTE CHUTyalluid MPAKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BbISABIATH
PUYUHHO-CJIE/ICTBEHHBIE CBA3H, CTPOUTH OOBSICHEHHE U3 1—2 TOTHYEeCKUX I1aroB
c onopoi Ha 1-2 U3y4eHHBIX CBOMCTBA (PU3NUECKUX SIBICHUMN, (PU3NUECKHUX 3aKOHA
WJI 3aKOHOMEPHOCTH;

pemiath pacy€THble 3aAadd B 1—2 AEWCTBUS, WCHONB3YS 3aKOHBI U (OPMYIIBI,
CBs3bIBAOIIME (PU3MUECKHE BEIMUMHBI: HAa OCHOBE aHalu3a YCJIOBUS 3aJaud
3aMUChIBaTh KPATKOE YCIIOBUE, MOACTABIATh (PU3NUECKHE BEIUUNHBI B (POPMYJIBI
U TPOBOJUTH PACUYETHl, HAXOAWUTH CIPABOYHBIE JAaHHBIC, HEOOXOAUMBIC IS
pemieHuss 3ajay, OLEHHUBATh PEATMCTUYHOCTh MOJYYEHHOW (PU3ndyeckoin
BEJIMYMHBI;

pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOKHO PELIUTh MPH MOMOILIU (PU3NYECKUX
METOJIOB, B ONMCAaHUMU HCCIIEIOBAaHUS BBIACIATh IPOBEPSEMOE IPEAIIOIOKEHUE
(rumoTtesy), pa3inyaTh U UHTEPIPETUPOBATH MOJYUYECHHBIA PE3yNIbTAT, HAXOIUTh
OIIMOKH B XOJ/I€ ONBITA, I€JaTh BBIBOJBI 110 €0 pe3yibTaTaMm;

IIPOBOJUTH OMBITHI MO HAOMIOACHUIO (DU3WYECKUX SIBICHUM WA (PU3NUECKHUX
CBOMCTB Ten: (OpMynHpOBaTh MpPOBEPSEMbIE MPEANOIOKEHUs, COOUpPAThH
YCTaHOBKY W3 MPEUIOKEHHOTO O00O0pYyIOBaHMsI, 3alUChIBaTh XOJ ONBITa U
bopMyIUpOBaThH BBIBOJIBI,

BBINIOJIHATH MPSIMbIE MU3MEPEHUsI PACCTOSIHUS, BPEMEHH, MAacchl Tena, 00béMa,
CWJIBI ¥ TeMIIepaTyphl C HCIOIb30BAaHUEM AHAJIOTOBBIX M HU(POBBIX MPUOOPOB,
3aMyChIBaTh MOKa3aHUs MPUOOPOB C YUETOM 3a/1aHHOM aOCOTIOTHON MOTPEITHOCTH
U3MEPEHUN;

MPOBOJIUTH UCCIICIOBAHUE 3aBUCUMOCTH OHOM (DU3NUECKOM BEJIMUUHBI OT APYTOM
C HCIOJIb30BAaHUEM TPSIMBIX HU3MEPEHUU (3aBUCUMOCTH IyTH PABHOMEPHO
JBIDKYILETOCS Tela OT BPEMEHU JBUKEHUS TEJa, CUJIbl TPEHUS CKOJIBKEHHUS OT
Beca Teja, KauecTBa OOpaOOTKM MOBEPXHOCTEH Tel M HE3aBUCHMOCTH CHIIBI
TPEHUs OT IUIOLIAJNA CONPUKOCHOBEHUS TE€J, CUJIbl YIOPYTOCTH OT YIJIMHEHUS
NPYXUHBI, BBITAIKUBAIOIIEH CUJIBI OT 00bEMA MOTPYXKEHHON YacTH Tella U OT
IJIOTHOCTHU KUAKOCTH, €€ HE3aBUCHUMOCTH OT TUIOTHOCTH Tesa, OT TIyOMHBI, Ha
KOTOPYIO MOIPY>KEHO TEJI0, YCIOBUM JIABAHUS TEJI, YCIOBUI PABHOBECHUS pblyara
u OJIOKOB), y4acTBOBAaTh B IJIAHWPOBAHMWU y4e€OHOTO HCCIEAOBaHUsA, COOUPATh
YCTAHOBKY U BBINOJHATh H3MEPEHHUs, CIEAys MNPEJIOKEHHOMY IUIAHY,
(buKcHpoOBaTh PE3yJIbTAThl MOJYYEHHOM 3aBHUCHUMOCTU (DU3UUYECKUX BEIUYUH B



BUJIE TPEMJIOKEHHBIX TaOnuil U TpaduKoB, JAeNaTh BBIBOJALI MO pe3yjbTaTaM
UCCIIEJOBAHNS;

MPOBOANTH KOCBEHHbIE M3MEPEHUs (PU3MUECKUX BEIMYWH (TIOTHOCThH BEIIECTBA
KUJAKOCTH WU TBEPAOrO TENA, CHJIA TPEHHS CKOJIbKEHUSA, JABJICHHE BO31yXa,
BBITAJIKMBAIOIIAS CHJIA, JEWCTBYIOIIAs Ha MOrPYXEHHOE B KUAKOCTH TEJO,
KO3 DUIIMEHT  TOJIE3HOTO0  JEUCTBUS  MPOCTBIX  MEXAHU3MOB),  CIeAys
NPEeNJIOKEHHOW  MHCTPYKLIMM: TIPU  BBINOJIHEHUM HW3MEPEHHM  coOupath
AKCIIEPUMEHTAJIbHYI0 YCTAHOBKY M BBIYUCIISITh 3HAYEHUE UICKOMOI BEJIMUHHBI;
coOMroaTh MpaBuja TEXHUKH Oe€30MacHOCTH mpu paboTe C J1abopaTOPHBIM
000pyI0BaHUEM;

yKa3bIBaTh MPHUHIMIBI JEHCTBUS NMPUOOPOB U TEXHUUYECKUX YCTPOMCTB: BECHI,
TEPMOMETp, JWHAMOMETp, COOOIIAIOIIMECS COCyAbl, OapoMmeTp, phblyar,
MO/ABMYKHBINA M HEMTOJABWKHBIN OJIOK, HAKJIIOHHAS IJIOCKOCTH;

XapaKTEepHU30BaTh MPUHLHUIBI JIEUCTBHUS HW3YYEHHBIX NPHUOOPOB M TEXHUYECKHX
YCTPOMCTB € ONOPOM Ha UX OMUCAHUS (B TOM YHUCIE: MOAMIUIHUKHA, YCTPOUCTBO
BOJOIIPOBO/A, THAPABINYECKHA IPECC, MaHOMETP, BBICOTOMED, IOPIIHEBOU
HacoC, apeoMeTp), UCIOJIb3ys 3HAHUSA O CBOMCTBAX (PMBMYECKUX SIBICHUN U
HE00XoAnMbIe (PU3NYECKUE 3AKOHBI U 3aKOHOMEPHOCTH;

MPUBOANTH TPUMEPHI (HAXOAUTh MH(GOPMALMI0 O MNPUMEPAX) MPAKTUYECKOIrO
UCTIOJb30BaHuUs (PM3UUYECKUX 3HAHUI B MOBCEIHEBHOM >KU3HU JJIs1 0OeCreueHus
0e30macHOCTH TIPU OOpaIlleHuH C MPUOOpaMU M TEXHUYECKUMU yCTPONCTBAMU,
COXpaHEHUsl 370pOBbS M COOJIIOJCHHMS HOPM SKOJOTMYECKOTO TIOBEICHUS B
OKPYXaroUIEH Cpee;

OCYIIECTBIISATH OTOOP HUCTOUYHUKOB MHpOpMa B VIHTEepHETE B COOTBETCTBUU C
3a/laHHBIM TIOMCKOBBIM 3aIlPOCOM, Ha OCHOBE HMMEIOUIMXCS 3HAHMM W IYTEM
CpPaBHEHHUS Pa3IMUHBIX UCTOYHHKOB BBIJENATH MH(POPMALUIO, KOTOpas SIBISETCA
MPOTUBOPEYUBOMN HIIM MOXKET ObITh HETOCTOBEPHOM;

UCIIOJIb30BaTh TMpPH BBINOJHEHUH YYEOHBIX 3aJaHUi HAyYHO-TOMYJISIPHYIO
JaUTepaTypy (U3HUECKOro COJAEepKaHUs, CIIPpaBOYHbIE MaTepUabl, pECYypChl CETH
WuTepHer, BnageTb NpuéMaMH KOHCIEKTHPOBAHUS TEKCTa, MPeoOpa3oBaHMs
uH(OpMaIK U3 OJHOM 3HAKOBOM CUCTEMBI B JIPYTYIO;

co3/71aBaTh COOCTBEHHbIE KPATKHUE MUChbMEHHBIE U YCTHBIE COOOILIEHNUS HA OCHOBE
2—3 UCTOYHUKOB UH(pOpMAIHU (PU3NIECKOTO COACPKAHUS, B TOM YHUCIIE yOIMYHO
JenaTh KpaTKhue COOOIIEHHs O pe3yjibTarax IPOEKTOB WM Y4YEOHBIX
WCCIIEOBAHNM, MPU 3TOM TIPAMOTHO HCHOJIB30BAaTh W3YYEHHBIA TOHSITUWHBIN
anmnapat Kypca (GU3MKU, CONPOBOXKAATh BHICTYIUICHHE NTPE3CHTALINEH;

OpU  BBINOJTHEHUM YYEOHBIX MPOEKTOB U MCCIENOBAHUUA paclpeneisTh
0053aHHOCTH B I'PYIIIE B COOTBETCTBUH C MOCTABJIEHHBIMU 3a/1a4aMU, CIEIUTH 32
BBITIOJTHEHUEM IJIaHA JCHCTBHM, aJleKBaTHO OIICHMBATh COOCTBEHHBIH BKJIAJ B
NEATENbHOCTh TPYNIbI, BBICTPaWBaTh KOMMYHHUKAaTUBHOE B3aUMOJIEUCTBHUE,
YUYHUTBIBAs MHEHUE OKPYKAKOLIUX.



K koHiy oOyueHus B 8 kjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE
JOJIKHBI OTPpaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUM:

MCIIOJIb30BaTh MOHATHS: Macca M pa3Mepbl MOJIEKYJI, TETIOBOE IBM)KEHUE aTOMOB
¥ MOJIEKYJI, arperaTHble COCTOSIHUS BEUIECTBA, KPUCTAIIUYECKHE U aMOp(dHbIE
TeJa, HACBHIIIEHHBIM 1 HEHACHIIICHHBIN Map, BIAXHOCTh BO3yXa, TEMIIepaTypa,
BHYTPEHHSISI DHEPrusi, TEIUIOBOW JBUTaTEelb, SJEMEHTAPHBIM SJIEKTPUUYECKUN
3apsll, AJIEKTPUYECKOE TMOJe, NPOBOAHUKU U JAUDIEKTPUKH, TOCTOSHHBIN
AIIEKTPUYECKUI TOK, MArHUTHOE TI0JIE;

pas3inyaTh SBJICHUS (TEIIOBOE PACIIMPEHNE U CIKaTue, Terionepeiaya, TerioBoe
paBHOBecHE, CMauMBaHUE, KAMWUISPHbIC SBJICHUS, HCIapeHUe, KOHJCHCAIUS,
IUIaBJIEHUE, KpUCTauiM3auus (OTBEpJEBaHUE), KHUIEHHE, TeIUlonepenaya
(TEenI0npOBOJHOCTD, KOHBEKIINS, U3JTyYEHHE), QJIEKTpU3aLus  Ted,
B3aMMOJICHCTBHE 3apsII0B, ACHUCTBHS DJIEKTPUUECKOTO TOKa, KOPOTKOE 3aMbIKAaHUE,
B3aMMO/ICIICTBIE MarHUTOB, IEHCTBUE MAarHUTHOTO TOJIS HA TIPOBOJIHUK C TOKOM,
AJIEKTPOMAarHWTHAas MHIAYKIUSA) MO OMMCAHUIO HMX XapaKTePHBbIX CBOMCTB U Ha
OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX JTaHHOE (PU3UUECKOE SBIICHUE;
pacro3HaBaTh NPOSBICHUE N3YUYEHHBIX (PU3UYECKUX SIBICHUU B OKPYXKAlOIIeM
MUpE, B TOM Yncie GU3NUECKUE SBICHUS B PUPOJIC: TTOBEPXHOCTHOE HATSKCHHE
Y KalWJUIIpHBIC SBJICHUS B IPUPOJIE, KPUCTAIUIBI B IpHpoe, uznydeHue ColHIa,
3aMep3aHue BOJOEMOB, MOPCKHE OpU3bl, 00pa3oBaHKUE POCHI, TYMaHa, MHEs, CHETa,
AJIEKTpUYECKUE SBICHUS B aTrMmocdepe, IJIEKTPUYECTBO JKUBBIX OPraHU3MOB,
MarHuTHoOe 1noJjie 3eMiH, Apei( MoaCcoB, POJib MATHUTHOTO MOJS ISl )KM3HU Ha
3emiie, TMOJSAPHOE CHSHHE, MPU ITOM MEPEBOAUTH MPAKTUYECKYIO 3a7ady B
y4eOHYI0, BBIICIATh CYIIECTBEHHBIE CBOMCTBA (MMPU3HAKHN) (PU3UUYECKUX SBIICHUN;
ONHUCHIBATh HM3YyUYEHHbIE CBOWCTBA Tel M (PUIMUYECKUE SBJICHMS, HCIOJIb3YS
¢usnyeckue BENUYUHBI (TeMmIepaTypa, BHYTPEHHSS SHEpPrusi, KOJIUYECTBO
TEIUIOTHI, yAENbHAs TEIUIOEMKOCTh BEIIECTBA, yAENbHAs TEIUIOTa IUTaBIICHUS,
yIenapHas TeruioTa mapooOpa3oBaHMs, yJelbHas TEIUIOTa CrOpaHus TOIUIHMBA,
KO3((UIMEHT TMOJE3HOr0 JEHCTBUS TEIJIOBOW MAIIMHBI, OTHOCHUTEIbHAS
BJIQKHOCTh BO3JlyXa, OJJEKTPUYECKUW 3apsi, CHUjla TOKa, JJIEKTPUUECKOE
HanpsOKEHUE, CONMPOTUBIICHUE TPOBOAHNKA, YACTHFHOE COMPOTHBIICHNE BEIIECTBA,
paboTa W MOIIHOCTh OJJIEKTPUUYECKOTO TOKA), TPU OMUCAHUH MPABHIBHO
TPAaKTOBAaTh (UBUYECKUN CMBICT HCIOJIB3YEMbIX BEIUYMH, OOO3HAYCHUS W
€AMHULIBI (PU3UUECKUX BEJIMYMH, HAXOIUTh (POPMYJIbI, CBSA3BIBAIOLIUE TaHHYIO
(¢u3NYECKyI0 BEIMUMHY C IPYTUMH BEJIMYMHAMHU, CTPOUTH IPaQUKU U3YUYEHHBIX
3aBUCUMOCTEN (PU3MUECKUX BEJTNYMH;

XapaKTepHU30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBICHUS M MPOLECChl, UCIOIb3Ys
OCHOBHBIE TIOJIO’KEHUSI MOJIEKYJIAPHO-KMHETUYECKOM TEOpUU CTPOCHHUSI BEIIIECTBA,
MPUHLINI CYNEPIIO3UIUHN T0JIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPaHECHHUS
3apsiaa, 3akoH OMa sl yyacTka 1en#, 3akoH Jlxoyns—JIeHna, 3aKkoH cCoXpaHEeHUs
SHEPTHUH, MIPU ITOM JIaBATh CJIOBECHYIO (DOPMYIMPOBKY 3aKOHA U 3AMUCHIBAThH €TI0
MaTEMaTUYECKOE BbIPAKEHUE;



OOBSACHATh (PU3NYECKUE MPOLIECCH U CBOMCTBA TEJ, B TOM YMCJIE U B KOHTEKCTE
CUTYalUi IIPaKTUKOOPUEHTUPOBAHHOT O XapaKkTepa: BBISBIISATD
MPUYUHHOCIIEACTBEHHBIE CBA3H, CTPOUTH OOBSICHEHUE U3 |—2 JTOrMYECKHUX IIaroB
c omopoii Ha 1-2 W3YyYEHHBIX CBOWCTBA (PU3MYECKUX SIBICHUN, (UINUECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEN;

pemarbs pacu€THble 3aJaud B 2—3 JEHCTBUS, UCHOJIb3Ysl 3aKOHBI U (HOPMYIIbI,
CBs3bIBAIOIIME (PU3MUECKHE BEJIMYMHBI: HAa OCHOBE aHalW3a YCJIOBHUS 3aJaud
3alMChIBaTh KPATKOE YCJIOBHE, BBISBIATH HENOCTATOK JAHHBIX I PELIEHUs
3aauM, BBHIOMpATh 3aKOHBI M (OPMyIbI, HEOOXOIWMBbIE sl €€ pelIeHHs,
IPOBOJIUTH PacUYETHI U CPABHUBATH MOJIYYEHHOE 3HAUEHNE PU3NUECKON BETMUMHBI
C U3BECTHBIMH JJAHHBIMU;

pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOKHO PEUIMTh MPH MOMOILIU (PU3NYECKUX
METOJOB, WCIIOJb3ysl ONHMCAaHWE HCCIECIOBAHMS, BBIIECHATH IPOBEPIEMOE
MIPEANIOJIOKEHNE, OLIEHUBATh IPAaBUIIBHOCTD MOPSAAKA IPOBEICHUS UCCIEN0BAHUSA,
JIeNaTh BBIBOJIBI;

IPOBOJUTH ONBITHI MO HAOJIONEHUIO (PU3MUECKHX SIBICHUN WIH (PU3NUECKUX
CBOMCTB Tel (KamWJUISIpHBIE SBJICHHS, 3aBUCHUMOCTb JIABJICHUS BO3AyXa OT €ro
0o0b€Ma, Temmeparypbl, CKOPOCTH MpOLEcCa OCTHIBAHWS W HarpeBaHUs IpuU
M3JIyYEHUH OT IBETa M3JIydarouied (MOrJIOMAroIei) TOBEPXHOCTH, CKOPOCTh
UCIIAPEHUST BOJBI OT TEMIIEPATypbl JKUJIKOCTH M IUIOMIAAN €€ IOBEPXHOCTH,
ANEKTPU3aLHs TEJI U B3aUMOJICHCTBHE IEKTPUUECKUX 3aps0B, B3aUMOJEHCTBHE
MOCTOSIHHBIX ~MArHUTOB, BHU3yaJHM3allMs MAarHUTHBIX TMOJIEM MOCTOSHHBIX
MarHuTOB, ACHCTBUS MAarHUTHOTO MOJS Ha MPOBOAHUK C TOKOM, CBOMCTBa
AJIEKTPOMArHNWTA,  CBOMCTBA  JJIGKTPOABUTATENSI  IOCTOSIHHOTO  TOKa):
(GopMyIupOBaTh MpPOBEpPSEMBbIE MPEANONOKEHHUS, COOMpAaTh YCTAaHOBKY U3
OpeJIOKEHHOTO 000pyAOBaHHUs, OIMUCHIBaTh XOJ OMNbITa U (OPMYJIHPOBATH
BBIBOJIBL;

BBINIOJIHATh TPSIMbIE HM3MEPEHHUs TEeMIEpaTypbl, OTHOCUTEIBHOW BJIAXKHOCTU
BO3/lyXa, CHJIbl TOKa, HANPSXKEHUS C MCIOIb30BAaHUEM aHAJIOTOBBIX MPUOOPOB U
JaTYNKOB (PU3MUECKUX BEJIMYMH, CPAaBHUBATH PE3YJIbTAThl U3MEPEHUN C yUETOM
3a1aHHOM a0COJIFOTHOM MOTPEITHOCTH;

POBOJUTH UCCIIEOBAHUE 3aBUCUMOCTH OJTHOM (PU3NYECKON BEIMUMHBI OT APYTron
C HCIOJb30BAaHWEM TPSIMBIX H3MEPEHU (3aBUCUMOCTH  COMPOTUBIICHUS
IIPOBOJIHMKA OT €ro JJIMHBI, IUIOIIAJM IONEPEYHOIO CEYEHUS U YAEIBHOIO
CONPOTHUBJICHUS BEIIECTBA MPOBOJIHUKA, CUJIbI TOKA, UAYLIETO Yepe3 NPOBOJHUK,
OT HAaNpsUKEHHWsT Ha NPOBOJHUKE, MCCICAOBAaHUE IIOCIIEIOBATEIBHOIO U
[apajuleJIbHOTO COEIMHEHUN TNPOBOJHUKOB): IUIAHUPOBATh HCCIIEOBaHUE,
coOupaTh yCTAaHOBKY M BBIMIOJHATH U3MEPEHHUS, CIIEAys MPEAIOKEHHOMY ILIaHy,
(buKCHpPOBATH PE3yJILTATHI TIOJYYCHHON 3aBUCUMOCTHU B BUJIE TAOIUIT U TPadUKOB,
JIeN1aTh BBIBOJIBI 110 PE3YJIbTATAM UCCIIEOBAHUS;

OPOBOJNUTH  KOCBEHHbIE M3MEPEHUsA  (U3NYECKUX BeIUYMH  (yIesibHas
TEIUIOEMKOCTh BELIECTBA, CONPOTHUBIECHUE IPOBOAHMKA, pabOTa U MOIIHOCTb



AJIEKTPUYECKOTO TOKA): NJIAHUPOBATh U3MEPEHUS, COOUPATh IKCIIEPUMEHTAIIBHYIO
YCTaHOBKY, CIE€Qys TPEUIOKEHHOM WHCTPYKLUMU, W BBIYUCIATH 3HAYCHUE
BEJINYMHBL;

coOMroaTh mMpaBuja TEXHUKH Oe30macHOCTH mpu paboTe C J1abopaTOPHBIM
000py10BaHUEM;

XapaKTepU30BaTh MPUHLMIBI JEHCTBUS HU3YYEHHBIX NMPUOOPOB M TEXHUUECKUX
YCTPOMCTB C ONOPOM HA UX ONMHUCAHUsA (B TOM YHCIIE: CUCTEMA OTOIUIEHHS JIOMOB,
TUTPOMETP, MapoBasi TypOMHA, aMIIEPMETP, BOJIBTMETP, CUETUMK IIEKTPUUECKOM
SHEPTHUH, IIEKTPOOCBETUTEIbHBIC MPUOOPHI, HArPEBATEIbHBIE 3IEKTPONPUOOPHI
(mpumepsl), AIIEKTPUYECKHUE OpeIOXPaHUTENH, AJIEKTPOMArHur,
AJIEKTPOJIBUraTeNlb IOCTOSHHOIO TOKa), HCIIOJIb3Yys 3HaHUs O CBOMCTBax
(¢u3nyecKux SABJICHUN U HEOOXOAUMBIE (PU3NUECKUE 3aKOHOMEPHOCTH;
pacno3HaBaTh MPOCThIE TEXHUYECKUE YCTPOMCTBA U U3MEPUTENbHBIE TPUOOPHI TIO
CXeMaM M CXEMaTHYHbIM pUCYHKaM (KUJKOCTHBIA TEPMOMETpP, TEPMOC,
IICUXPOMETP, TUTPOMETP, JBHUraTeldb BHYTPEHHEIO CrOPAaHMs, 3IJIEKTPOCKOIL,
peocTaT), COCTaBJATh CXEMbI AJIEKTPUUECKHX LENed € IMOCIeN0BaTeIbHBIM U
napajuieIbHbIM COEIMHEHHUEM D3JIEMEHTOB, pa3jiuyas yCIOBHblE OOO3HAYEHUs
AJIEMEHTOB JJIEKTPUUECKUX LEIIEH;

MPUBOAUTH MPUMEPHl (HAXOAUTh MH(GOPMAIMI0 O MNpPUMEpPax) MPAKTUYECKOTO
UCTIOJb30BaHuUs (PM3UUYECKUX 3HAHUI B MOBCEIHEBHOM >KU3HU JJIs1 0OeCreueHus
0e30macHOCTH TIPU OOpaIlleHuH C MPUOOpaMU M TEXHUYECKUMU yCTPONCTBAMU,
COXpaHEHUsl 370pOBbS M COOJIIOJCHHUS HOPM HKOJOTMYECKOrO TMOBEICHUS B
OKPYXaroUIEH Cpee;

OCYIIECTBIIATh MOUCK MH(pOpMaLuu $pu3ndeckoro coaepxanusi B lutepuere, Ha
OCHOBE MMEIOIINXCS 3HAHUM U MYTEM CpPaBHEHUs JOIOJIHUTEIBHBIX HCTOYHUKOB
BBIIETIATh UH(GOPMAIUIO, KOTOpas SBJISETCS MPOTUBOPEUMBOM MIIM MOXKET OBIThH
HEJIOCTOBEPHOM;

UCIOJIb30BaTh TMPU BBINOJHEHUHM YYEOHBIX 3aJlaHUi  HAYYHO-TIOMYJISIPHYIO
JaUTepaTypy (U3HUECKOro COJAEepKaHUs, CIIPpaBOYHbIE MaTepUabl, pECYypChl CETH
WuTepHer, BnageTb NpuéMaMH KOHCIEKTHPOBAHUS TEKCTa, MPeoOpa3oBaHMs
uH(OpMaIK U3 OJHOM 3HAKOBOM CUCTEMBI B JIPYTYIO;

co371aBaTh COOCTBEHHbIE MUCbMEHHBIE U KPATKUE YCTHBIE COOOIIeHUs, 00001as
UH(OPMAIMIO U3 HECKOJIBKUX HCTOYHUKOB (DU3MUYECKOTO COJEpKaHHsS, B TOM
quclie MyOJIMYHO MPEACTABIATh PE3yJIbTaThl MPOSKTHOW MM HCCIEA0BATEIbCKOM
JNEATENBHOCTH, MPU 3TOM TIPAMOTHO MCIIOJIb30BAaTh W3YyYEHHBIM TOHSITHUUHBIN
anmnapar Kypca (U3HKH, COIPOBOKIAATh BHICTYIIJICHUE NTPE3EHTALUEH;

IPU BBIIIOJHEHUU YYEOHBIX MPOEKTOB M MCCIEAOBAHUN (PU3MUECKUX IPOLECCOB
pacnpeneniaTb OO0s3aHHOCTH B TPYIE B COOTBETCTBUU C IOCTaBJICHHBIMU
3a/layaMu, CJIEIUTH 3a BBIIOJIHEHUEM IUIaHA JEHCTBUU U KOPPEKTUPOBATH €rO,
a/IeKBaTHO OLIEHUBATh COOCTBEHHBIN BKJIA 1 B ACITEILHOCTD IPYIIIBI, BHICTPAUBATD
KOMMYHHUKaTUBHOE  B3aMMOJEICTBHE, MpOSABIAS TOTOBHOCTh  pa3peliarh
KOH(JIMKTHI.



K koHily oOyueHus B 9 kjacce mpeaMETHbIE pe3yibTaTbl Ha 0a30BOM YPOBHE
JOJIKHBI OTPpaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

HCIIOJIB30BaTh IOHATHS: CUCTEMA OTCYETA, MaTEpUalbHas TOYKA, TPACKTOPHSI,
OTHOCUTENBHOCTb ~ MEXAaHHYECKOTO  JBIXKEHUs, Jaedopmarus  (ympyras,
IJIACTUYECKas), TPEHHE, LIEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb U
neperpy3ku, HEHTP TSKECTH, A0COTIOTHO TBEPIOE TEIO, IEHTP TAKECTU TBEPAOTO
Tela, paBHOBECHE, MEXaHUYECKHE KOJeOaHWs U BOJHBI, 3BYK, MH(GPa3ByK U
YIABTPa3BYK, JJICKTPOMArHUTHBIE BOJIHBI, IIKAJIA 3JIEKTPOMArHUTHBIX BOJIH, CBET,
OIM30PYKOCTh M JAIBbHO30PKOCTh, CIIEKTPHI MCIYCKAaHUs U MOTJIOIIEHUs, allb(da,
0eTa- 1 raMMa-U3Iy4eHuUs, U30TOIbI, SIEPHAS DHEPrEeTHKA;

pa3ianyaTh ABJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSMOJIMHENHOE ABHXKEHUE,
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JBU)KEHHE, CBOOOJHOE TMaJeHUE Ted,
PAaBHOMEPHOE IBHKECHHME II0 OKPYKHOCTH, B3aUMOJEHCTBHUE TEJ, PEAKTUBHOE
IBWKEHUE, KojeOaTelbHOe JBIWKEHHE (3aTyXalolue W BBIHYXICHHbBIC
KoJie0aHus), pE30HaHC, BOJIHOBOE JBM)KEHUE, OTPAKEHUE 3BYKa, IPSMOJIMHEHHOE
pacrpoCcTpaHeHue, OTPaXCHUE U IPEIIOMIICHUE CBETa, II0JHOE BHYTPEHHEE
OTpaKEHUE CBETA, PA3JIOKEHHUE OEJIOr0 CBETA B CIIEKTP U CIIOKEHUE CIIEKTPATIbHBIX
LBETOB, JHCIIEPCHUS CBETA, E€CTECTBEHHAs PAJAMOAKTUBHOCTb, BO3HUKHOBEHHE
JUHENYaTOro CIEKTpa U3IyUYEHUs) MO ONMUCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX JTaHHOE (PU3NUECKOE SBJICHUE;
pacrno3HaBaTh NPOSBICHHE H3YUYEHHBIX (PU3NYECKUX SIBJICHUM B OKPY’KAIOLIEM
Mupe (B TOM uucie (U3UYECKUE SBJICHHS B MPUPOJE: MPUIUBBI U OTJIMBBI,
nBrkeHUE IIaHeT (COJIHEUHOW CHCTEMBI, PEAKTUBHOE JBWIKEHHE JKUBBIX
OpPraHU3MOB, BOCIPUATHE 3BYKOB >KMBOTHBIMHU, 3E€MIICTPSACEHHUE, CEHCMHUYECKUE
BOJIHBI, IlyHaMH, X0, LIBETa TeJl, ONITUYECKHUE SIBIICHUS B IPUPO/IE, ONOIOTUYECKOE
JeCTBUE BHJIMUMOTO, YJIbTPa(pUOJETOBOIO U PEHTICHOBCKOIO U3Iy4YEHU,
€CTECTBEHHBIN pAJUOAKTUBHBIA (OH, KOCMUYECKHE Jy4Yd, paJuOaKTUBHOE
U3JIyYEHUE TPUPOJHBIX MHHEPAIOB, AEHCTBUE PAAUOAKTHBHBIX W3JIYYEHHUU Ha
OpraHM3M YeJOBeKa), IpU 3TOM MEPEBOIUTH NMPAKTUYECKYIO 3a7auy B y4eOHYIO,
BBIJICIISITh CYLIECTBEHHbIE CBOMCTBA (PU3HAKHU) (PU3UUECKUX SBICHUI;
ONMKCHIBATh M3YYECHHBbIC CBOWCTBA TelN M (PU3MUECKHE SIBICHUS, HCIOIb3Ys
¢u3nueckue BENMYMHBI (CpeAHsIi W MIHOBEHHAs CKOPOCTb Tela IMpHu
HEPAaBHOMEPHOM JIBHIKEHUU, YCKOPEHUE, IEPEMELIEHUE, ITyTh, YTI0Bas CKOPOCTb,
CHJIa TPEHUS, Cujla yIPYTrOCTH, CHJIa TSHKECTH, YCKOPEHUE CBOOOHOTO MaJCHHUS,
BEC TeJla, UMIYJIbC Tejla, UMITYJIbC CHJIbI, MEXaHHU4ecKas paboTa U MOIIHOCTb,
IIOTCHILIMAJIbHAS DJHEPIUs Tejla, M[OAHATOrO0 HAaJX IOBEPXHOCTBHIO 3EMIIH,
IIOTCHILIMAJIbHAS DHEPrus CKATOM NPYKUHbI, KUHETUYECKAasl SHEPIUs, IOJIHas
MEeXaHW4YeCcKas SHEpPrHs, MePHOJ U YaCTOTa KOJIeOaHH, JUIMHA BOJIHBI, TPOMKOCTb
3ByKa M BBICOTA TOHA, CKOPOCTh CBETA, IOKA3aTENb MPEIOMIIEHUS CPEIbl), MpU
OMHCAaHUU MPABUIBHO TPAKTOBATh (PU3NYECKUIN CMBICIT UCHOJB3YEMBIX BEIUYHH,
0003HaUeHUs W €IUHMIBl (U3MYECKUX BEIUYUH, HAXOIUTh (OPMYJIbI,



CBSA3BIBAIOIIUE TAHHYIO (DU3UUYECKYIO BEIMUUHY C JPYTUMHU BEIUUYUHAMHU, CTPOUTD
rpa@uKy U3y4EHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;

XapaKTepU30BaTh CBOMCTBA Ted, (PU3MUYECKUE SIBICHUS M MPOLIECCHI, UCTIOIb3YS
3aKOH COXPAaHEHHUS OHHEPruH, 3aKOH BCEMUPHOTO TATOTEHUS, TMPUHIHI
CYNEPHO3UINHA CUJI, PUHIUI OTHOCUTENbHOCTU ['anmuies, 3axkoHsl HpioToHa,
3aKOH COXPAaHEHMS UMITYJIbCa, 3aKOHBI OTPAKEHUS U MPEJIOMIICHHUS CBETA, 3aKOHBI
COXpaHEHUSs 3apsJ0BOTO U MACCOBOTO YMCEI MIPH SIIEPHBIX PEAKIUAX, P ITOM
JaBaTh CJIOBECHYIO (POPMYIMPOBKY 3aKOHA M 3alHMCHIBATH €r0 MaTeMaTHUYECKOE
BBIpAXKEHHUE;

OOBACHATH (PU3UYECKHUE MPOIECChl U CBOMCTBA TEJ, B TOM YHUCJIE U B KOHTEKCTE
CUTyallull IpPaKTUKOOPUEHTHUPOBAHHOIO XapakKTepa: BbIABIATh HMPUUYHUHHO-
CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBACHEHUE U3 2—3 JIOTMUECKUX LIaroB ¢ OMOpOil
Ha 2—3 W3Y4YEHHBIX CBOMICTBAa (PU3MYECKHUX SIBJICHUM, (PU3NYECKUX 3aKOHOB WJIU
3aKOHOMEPHOCTEN;

pemath pacu€THble 3aJaud (ONMMpAIOLIUEcs Ha cUCTeMy U3 2—-3 ypaBHEHMH),
UCTIOJNb3Ysl 3aKOHBI U (POpMyIbl, CBsI3bIBarOLIME (PU3UYECKHUE BEIMYMHBI: HA
OCHOBE aHajHM3a yYCIIOBUS 3a/Jaydl 3alHChIBATh KPATKOE YCIOBHUE, BBISBISTH
HEJOCTAIONINE WJIA H30BITOUYHBIE JaHHBIE, BBIOUPATh 3aKOHBI U (OPMYJIbI,
HEOOXOUMBIC JIJISl PEIICHUS, TPOBOAUTH PACUETHI U OICHUBATh PEATUCTHUYHOCTD
MOJy4YE€HHOTO 3HaueHUs (PU3NUECKON BEIUYUHBL;

pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOKHO PEUIUTh MPH MOMOILIU (PU3NYECKUX
METOJIOB, HCIIOJIb3Yys ONHCAHWE WCCIEAOBAHUSA, BBIIEIATH IPOBEPSEMOE
MPEOJIOKEHNE, OLIEHUBAThH MPABUIBLHOCTD TOPSAKA POBEACHUS UCCIIEIOBAHMS,
JIeJ1aTh BBIBOJIbl, UHTEPIIPETUPOBATH PE3YJIbTaThl HAOIIOACHUN U OIIBITOB;
IPOBOJUTH OMBITH MO HAOMIOACHUIO (DU3WYECKUX SIBICHUM WA (PU3NUYECKHUX
CBOMCTB TeJ (M3yueHue BTOporo 3akoHa HbproTOHa, 3aKOHA COXpaHEHUs SHEPIHH,
3aBHCHMOCTh TEpHoJa KoJeOaHWW MPY>KWHHOTO MasTHUKAa OT MAacChl Tpy3a H
KECTKOCTH TPYXKHUHBI U HE3aBUCHMOCTh OT aMIUIUTYAbl MallbIX KoJeOaHUuM,
NPSIMOJIMHEHHOE pacnpoCTpaHEHHE CBETa, pas3sioKeHHe Oeloro cBeTa B CIEKTD,
M3Yy4YE€HHUE CBOMCTB M300pa)K€HUS B IJIOCKOM 3€pKaje W CBOMCTB M300pa)KeHHs
npeaMeTra B coOuparouiedl JnH3e, HaOJI0JIeHHE CIUIOMIHBIX M JIMHEWYaThIX
CHEKTPOB M3IYyUYEHHUS): CAMOCTOSITEIBHO COOMpPATh YCTAHOBKY M3 M30BITOUYHOIO
Habopa oOOpy/IOBaHUS, OINHUCHIBATH XOJI OMNbITAa M €ro pe3yJbTaThl,
(opMyITUpPOBATH BHIBOJIBI;

MPOBOAMTH MPU HEOOXOUMOCTH CEPUIO MPSMBIX U3MEPEHUM, OIIpENIETss CpeHee
3HAUYE€HHUE U3MEPsAEMOM BEIMUYMHBI ((DOKYCHOE PACCTOSIHME COOMpAroIeil TUH3bI),
000CHOBBIBaTh BBHIOOP CIIOCc00a U3MEPEHUs (M3MEPUTENHHOTO TPUOOpPa);
MPOBOAWTH  MCCIEAOBAHME  3aBUCHUMOCTEH  (U3WYECKUX  BEIUYUH  C
UCIOJIb30BaHUEM TMPSAMBIX H3MEpPEHUH (3aBUCHUMOCTh MYTH OT BPEMEHH IpH
PaBHOYCKOPEHHOM [IBIKEHUH 0€3 HadallbHOM CKOpOCTH, Mepuoja KoneOaHui
MaTEMaTUYECKOr0 MasTHHKA OT JJMHBI HUTH, 3aBUCHMOCTH YIJla OTpa)KEHUS
CBETa OT yrja MaJieHUus U yrJia IpeJIOMJICHHUs OT YIJia MajeHusl): MIaHUPOBaTh



UCCIIEJOBAHHUE, CAMOCTOSITENIBHO COOMPATh YCTaHOBKY, PUKCUPOBATH PE3YJIbTAThI
IOJyYEHHOW 3aBUCUMOCTH (PM3MUYECKUX BEJIMYMH B BUJE TaOIMI U TpadUKOB,
JIeNaTh BBIBOJIBI 110 PE3YJIbTATAM HCCIIEOBAHUS;

MIPOBOANTH KOCBEHHBIC M3MEPEHHUs (PU3NUECKUX BEIMYUH (CPEIHSIST CKOPOCTh H
YCKOPEHHE Tella MPU PaBHOYCKOPEHHOM JBH)KEHHUH, YCKOPEHHE CBOOOJHOIO
najeHus, JKECTKOCTb MPYXKHUHBI, KOI(PPUIMEHT TPEHUS  CKOJIbKEHUS,
MeXaHu4yeckass paboTa U  MOIIHOCTb, YacTOTa M IMEepuoa  KoJeOaHWi
MaTeMaTUYeCKOro M MPYXKUHHOTO MAasATHHKOB, ONTHYECKas cuja COOMparolen
JUH3bI, PATUOAKTHBHBIA  (OH):  IUIAHUPOBATh  U3MEPEHHs, CcoOUpaTh
HKCIIEPUMEHTAJIbHYI0O  YCTAHOBKY W  BBIIOJHATH  U3MEPEHHUA,  CIEIys
PEJI0KEHHON UHCTPYKIIMH, BBIYUCIATh 3HAUEHUE BEJIMYUHBI U aHATIM3UPOBATH
IIOJIyYEHHBIE PE3YJIBTATHI C YUYETOM 3aJaHHOM IMOIPEIHOCTH U3MEPEHU;
coONI01aTh MpaBWJia TEXHUKH O€30MacCHOCTH TIpH paboTe ¢ J1abopaTOpHBIM
000py10BaHUEM;

pa3ianyaTh OCHOBHBIE IPU3HAKU U3YUYEHHBIX (PU3NUECKUX MOJEIIEH: MaTepUaIbHas
TOYKa, a0COIIOTHO TBEPOE TEJI0, TOUEUHBI HCTOYHUK CBETA, JIy4, TOHKas JIMH34,
IJIaHETapHAasi MOJENb aTOMa, HyKJIOHHAs! MOJIETb aTOMHOIO S]1pa;
XapaKTEepHU30BaTh MPUHLHUIBI JIEUCTBHUS HU3YYEHHBIX NPHOOPOB M TEXHUYECKHX
YCTPOMCTB C ONOpPOMl Ha MX ONUCaHus (B TOM YHCIE: CIHIOMETpP, AATUYUKU
IIOJIOXKEHUS, PACCTOSIHUSI W YCKOPEHHUs, pakeTa, 3XOJO0T, OYKH, IEPUCKOIL,
¢oroanmapaT, ONTHYECKHE CBETOBOJbI, CIEKTPOCKON, JO3UMETp, Kamepa
Bunibcona), wucnonb3yss 3HaHUS O CBOWCTBaX (PU3MYECKUX SBICHUU U
HE00XoANMbIE (PU3NYECKHE 3aKOHOMEPHOCTH;

UCIIOJIB30BaTh CXEMbl M CXEMAaTHUYHBIE PHUCYHKHM M3YYECHHBIX TEXHHYECKHX
YCTPOMCTB, HM3MEPUTENIbHBIX NPUOOPOB M TEXHOJOTHYECKUX IPOLIECCOB MpU
pElIeHNN Y4eOHO-NIPaKTUYECKUX 3a/ay, ONTUYECKUE CXEMbI JI MOCTPOCHUS
M300paKEHUM B TJIOCKOM 3€pKajie ¥ COOMpAroIIeH JIMH3E,

OPUBOAUTH TPUMEPHI (HAXOIUTh MHGOPMALMIO O MPUMEpPaX) MPAKTUYECKOTO
HCIOJIb30BaHUs (PU3MUECKUX 3HAHUN B MOBCEAHEBHOM KU3HU AJIs1 00eCredeHHsI
0€30macHOCTH TIPH OOpaIlleHnH C MPUOOpPaAaMU M TEXHUYECKUMU yCTPONCTBAMU,
COXpaHEHUsl 370pPOBbS M COOJIIOJCHHUS HOPM HKOJOTMYECKOTO TMOBEICHUS B
OKPYKAIOIIEH CPELE;

OCYUIECTBJIATh MOUCK HHpopManuu ¢uznueckoro cojepxkanus B MHTepHere,
CaMOCTOSITENIEHO (POPMYIUPYS MOMCKOBBIN 3apOC, HAXOAUTH IYTH OMPEICIICHUS
JOCTOBEPHOCTH MOJIyYeHHON HMH(OpMAalMKd Ha OCHOBE HMEIOIIMXCS 3HAHUN U
JIOTIOJIHUTENbHBIX UCTOUHUKOB;

UCIOJb30BaTh IPU BBINOJHEHUM YYEOHBIX 3aJaHUi HAyYHO-TOMYJSPHYIO
JaUTepaTypy (PU3HUECKOro COAEepKaHUs, CIIPAaBOYHbIE MaTepUaibl, PECYpChl CETH
WNHTepHeT, BIageTh NpUEMAMHM KOHCIEKTUPOBAHMS TEKCTa, NpPeoOpa3zoBaHUs
nH(OpMAIUU U3 OJHOU 3HAKOBOM CHCTEMBI B IPYTYIO;

CO3/1aBaTb COOCTBEHHBIE IIMCBMEHHBIE M YCTHBIE COOOILIEHUS Ha OCHOBE
MH(POpPMAIIMU U3 HECKOJIBKUX MCTOYHUKOB (PU3MUECKOIO COAEpKAHMSL, ITyOJINYHO



IOPEICTABIATh PE3yJIbTAaThl MPOEKTHONW WIIM HUCCIEN0BATENbCKONW JESATENBHOCTH,
IIPU 3TOM I'PaMOTHO UCII0JIb30BaTh U3YUYEHHbIN MOHATUMHBIN annapat U3y4aeMoro
pasnena (U3MKKM W COMPOBOXKAATHh BBICTYIUICHHUE Npe3eHTalUeld ¢ yd&ToMm
0COOEHHOCTEN ayJUTOPUN CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoanuectBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
KonrTpoabubie IIpakTuueckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchbl
Pazneu 1. ®uszuka u e€ posib B NIO3HAHUHN OKPY:KAKOIIEro MUpa
bubnunoreka LIOK
11 o - 2
FISHIa T Hayla o HpHpose https://m.eds00.ru/7f416194
bubnunoreka LIOK
1.2 o 2 1
VISHICCICHE BETIHHIIET https://m.eds00.ru/7f416194
bubnunoreka LIOK
1.3 E i 2 1
CTECTBEHHOHAYYHBIH METO]I TO3HAHUS https://m.edsoo.ru/7f416194
Uroro mo pazneny 6
Paspea 2. IlepBoHayaibHbIe CBeACHNS 0 CTPOCHUH BelleCTBA
bu6mmoteka IIOK
2.1 C 1
TposHHE Belleetra https://m.edsoo.ru/7f416194
29 JIBM>XeHUE U B3aUMOJICMICTBUE YaCTHIL 2 1 bubmmoteka IIOK
' BEIIECTBA https://m.eds00.ru/7f416194
bu6mmoteka IIOK
2.3 A 2
TPETATHRIC COCTOARIA BetecTRa https://m.edsoo.ru/7f416194
Hroro mo pazaeny 5
Paznen 3. /IBukeHue u B3aumMojaeiicTBue e
b K
3.1 MexaHn4eckoe JBHKEHUE 3 momorexa 110

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

bubnunoreka LIOK

32 Huepuits, Macca, MI0THOCTS 4 1 https://m.edsoo.ru/7f416194
bu6nmoreka [IOK
33 Cua. Bt it 14 2 https://m.eds00.ru/7f416194
Hroro no pazaeny 21
Pa3nea 4. laBienne TBEPABIX TeJl, :KUAKOCTEH H Ira30B
41 JHaBnenue. llepenaua naBiaeHus: TBEpAbIMU 3 bubmmoreka [JOK
' TeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bubnunoreka LIOK
4.2 Alaprertue xatxocTH > https://m.edsoo.ru/7f416194
bubnunoreka LIOK
43 ATMochepHOe AaBICHHe 0 https://m.edsoo.ru/7f416194
44 JleficTBrE XKUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubmmorexa [JOK
' B HUX TEJIO https://m.edso00.ru/7f416194
Uroro no pazaeny 21
Pa3nea S. PaGora m MOIIHOCTB. JHEpPrus
bubmmoreka IIOK
>1 Paora u MOIHOCTE 3 1 https://m.edsoo.ru/7f416194
bubmmoteka IIOK
52 Hlpoctbie MexaHi3MbI > 1 https://m.edsoo.ru/7f416194
bu6nunorexa LIOK
>3 Mexaireckast SHepris 4 1 https://m.eds00.ru/7f416194
Hroro no paszneny 12
PesepBHOE Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 [TPOI'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
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8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne i/l P Konrpoubusie IIpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. TensioBuIe ABJIeHUSA
. bubnuorexa [JOK
1.1 CTpoeHue U CBOMCTBA BEILIECTBA 7 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Termoste mporeccet 21 1 > https://m.edsoo.ru/7f4181ce
Utoro no pazneny 28
Paznen 2. DiekTpuyeckne 1 MATHUTHBIE SIBJICHUSI
21 DIIEKTpUYECKHE 3apsibl. 3apsyKEHHbIE TeJa 7 1 bubnuorexa [JOK
' Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
N . bubnuotexa [JOK
2.2 [TocTOsTHHBIN NEKTPUYECKUI TOK 20 1 7 https:/m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
2.3 M 6 1 1.5
ATHITTHBIC ABJCHI https://m.edsoo.ru/7f4181ce
bu6nmoreka [JOK
24 4
SMEKTPOMArHHTHAS HHAYKLHS https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOE Bpems 3
OBILIEE 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 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM ungpoBbie
Ne i/l P Konrpoubusie IIpakTuueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Paznen 1. Mexannueckue siBJCHHUS
11 MexaHHYeCKOE ABUKEHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' OIKCAHMS https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 2 1
SAMMOACHCTBHE Tel 0 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3 10 3
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Wroro mo pazneny 40
Paznen 2. Mexann4yeckue KoJjge0aHusi M BOJTHbI
bu6mmoreka [IOK
2.1 M 7 3
CXAHMUECKHE KONEOaHHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M . 8 1 3
CXAHHYCCKHE BOJIHBI. 3BYK https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 15

Pasznen 3. 3H€KTp0MaFHI/ITHOG moJIe M1 3JICKTPOMArHMTHBIC BOJIHBI

31 DJIEKTPOMArHuTHOE MOJIE U 6 9 bubnuorexa [JOK
' AJIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pasneny 6

Pa3nen 4. CBeToBbI€E ABJIEHUSA



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 3aKOHBI pacIIpOCTPaHEHHUS CBETA 6 2 bubmmorexa [JOK
' pactpocip https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.2 JIuH3bl U onTHYeCcKUE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznoxxenne 6eoro cBera B CEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 15
Paszgen S. KBaHnToBbI€ sIBJICHUS
bubmuorexa [JOK
5.1 Hcnyckanue u moriomieHne cBeTa aroMoM 4 1 https://m.edsoo.ru/7f41ada6
bubmuorexa [JOK
52 CTPOCHIE ATOMHOIO S1pa 0 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
5.3 SnepHble peakuu ! 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTopuTe1bHO-0000 110N MOYJIb
6.1 [ToBTOpeHue n 0000IIeHNE COACPIKAHUS 9 9 bu6nmoreka [JOK
' Kypca (usuku 3a 7-9 knacc https://m.edso0o.ru/7f41a4a6
Uroro no pazaeny 9
OBUIEE 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
https://m.edsoo.ru/7f41a4a6

IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kourpoabsnble IIpakTuyeckue
n/n Bcero u3yyeHusi oOpa3oBaTejibHbIE
padoThI padoThI
pecypcsbl
1 ®du3rka — HayKa 0 IpUpo/Ie. 1
SIBneHns npupoabl
2 Ou3nyecKue sIBICHUS 1
3 dusnuecKue BeTUYHHBI U UX 1
HU3MEPEHHUE
4 VYpok-uccnenosanue "M3mepenue 1 1
o0Bbema JKUIKOCTH U TBepAoro Tena'
Metoabl HAy4HOTO MTO3HAHMSL.
5 Onucanue GpU3MUECKUX SBICHUH C 1 bubmorexa LOK
. https://m.edsoo.ru/ff09f72a
MOMOILBIO MOJIeNEN
VYpok-uccnenosanue "IIpoepka
TAMNOTE3BI: JATBHOCTH MOJETA
6 [1apuKa, MyIneHHOro 1 1
TOPU30HTAIIBHO, TeM OO0JIbIle, YeM
Oosble BbICOTA ITycKa"
Crtpoenue BemiectBa. JlabopaTopHas
7 a00Ta 110 OIpPEeAEIICHUIO PA3MEPOB 1 1 bubnmorexa LOK
p p p p https://m.edsoo.ru/ff09fe0a
MaJIbIX T€JI METOJIOM PSIJIOB
but6mmorexa [IOK
8 JIB>KeHHE YacTHI] BEIIECTBA 1

https://m.edsoo.ru/ff0a013e



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

Ypok-uccnenoanue «OIMbITHI 110

9 HaAOJIFOJEHUIO TEILIIOBOIO
paCIIMPEHHUSI Ta30BY
10 ArperaTHbl€ COCTOSIHMSI BELLIECTBA
Oco0eHHOCTH arperaTHbIX
cocTostHuM BoAbl. OO00IICHNE 10 bubmuorexa [IOK
11
pazneny «llepBoHauanbHbIe https://m.edsoo.ru/ff0a0378
CBEJICHHSI O CTPOCHHH BEIIIECTBAY
MexaHnueckoe IBUKEHHE.
12 PaBHOMeEpHOE 1 HEPABHOMEPHOE bubmorexa HOK
p p p https://m.edsoo.ru/ff0a05c6
NIBIDKEHUE
bubnunoreka LIOK
13 Ckopoctb. EqUHHUIIEI CKOpOCTH
p . H p https://m.edsoo.ru/ff0a079c
14 Pacuer myTH ¥ BpeMeHHU ABHKEHUS bubnmorexa [JOK
yr p a https://m.edsoo.ru/ff0a0ae4
15 WNuepuusa. Macca — Mepa bubmmnoreka HOK
UHEPTHOCTH TEIl https://m.edsoo.ru/ff0a0c10
IInoTHOCTE BemtecTBa. Pacuer
16 Macchl 1 00beEMa Tejla MO €ro bubnmorexa IOK
https://m.edsoo.ru/ff0a0fee
IUIOTHOCTH
JlaGopaTtopHnast pabota
17 «Ornpenenenue MIOTHOCTH TBEPAOTO
Tena
18 Pemrenne 3agad 1mo Teme bubnunorexa LIOK
"ITimoTHOCTH BemecTna" https://m.edsoo.ru/ff0al23c
Cuna xak XxapakTepUCTHKA
19 B3auMoaercTBua Tei. Cuia

ynpyroctu. 3akoH ['yka



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

JlaboparopHas pabota «3ydenue
3aBUCHMOCTH PACTSDKCHHUS

20
(meopmanuu) Ipy>KUHBI OT
MIPUIIOKEHHOMN CHITBI»

21 [[“IBnenue Tsarorenus. Cuia
TSDKECTHA
CBA3b MEXY CHUJION TSXKECTH U

22 Maccoi tena. Bec tena. Pemenne bubnnorexa HOK

) ’ https://m.edsoo.ru/ff0al778
3aga4 no reMme "Cuna tsoxectu”
Cuna TSKeCTH Ha APYrUX IUIaHETaxX.
23 dusnyeckue xa aKfeyr UCTUKA Bubmiorexa OK
p p https://m.edsoo.ru/ff0a1502
[UIAHET
bubnuoreka [{OK
24 Usmepenue cui. JluaHamome
P A R https://m.edsoo.ru/ff0al8cc
bubnuoreka [{OK
25 Bec tema. HeBecomocTts
https://m.edsoo.ru/ff0al778
CrioxXeHne OBYX CHII,
26 Ham aBJIeHHHz/(Xno OJIHOH IpSIMOit bubnmorexa [JOK
p . g p ' https://m.edsoo.ru/ff0ala70
PaBHOElicTBYIOIIASA CHIT

97 Pemenne 3amau mo reme
"PaBHonelicTByromas cui"

28 Cwiia Tpenus u e€ Buabl. TpeHue B bubmuoreka [JOK
MIPUPOJIE U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopatopHas pabora «3yueHue
3aBHCHMOCTH CHJIBI TPCHHUS

bubnunorexa LIOK
29 CKOJIBKEHUS OT CUJIBI JABJIICHUA U

XapakTepa COMpHUKaCAIOIINXCs
MTOBEPXHOCTEM

https://m.edsoo.ru/ff0alcc8



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

Pemenue 3agau Ha onpeneneHue

30
PaBHOJICHCTBYIOIICH CUIIBI
Pemenne 3amau mo remaM: «Bec
31 Tenay, «I'padudgeckoe n300paxeHme bubnmnoreka HOK
ciny, «Cuiany, https://m.edsoo.ru/ff0alde0
«PaBHOAEUCTBYIOIIAS CUID)
KoHTtposbHas paboTa mo Temam:
«MexaHndecKkoe IBMKEHHIEY,
32 «Macca, INIOTHOCTEY, «Bec Temay,
«I'padrueckoe n300pakeHUE CUITY,
«Cnne
33 Jasnenue. CriocoObl yMEHbILICHUS U bubmuoreka [IOK
YBEJIMUCHHUS JaBJICHUS https://m.edsoo.ru/ff0a20a6
JlaBiieHue ra3a. 3aBUCUMOCTD
34 aBJICHWUS ra3a oT 00béMa buGnuorexa [IOK
’ https://m.edsoo.ru/ff0a2376
TEMIEPATypPhI
Ilepenaua naBieHUS TBEPALIMUA
35 TeJII;MI/I JKUIKOCTSIMU U faBaMI/I bubnmorexa IOK
’ ) https://m.edsoo.ru/ff0a25b0
3akon ITackans
JlaBieHue B )KUIKOCTH U Tase,
36 BBI3BAHHOE IEHCTBUEM CHJIBI bubnmorexa IOK
https://m.edsoo.ru/ff0a2718
TSKECTH
37 Pemenue 3agau no teme «/laBnenue bubnuoreka [{OK
B )KMIKOCTH U rase. 3akoH [lackaisy https://m.edsoo.ru/ff0a2826
bubnunorexa LIOK
38 Coo011arormecs cocyabl
Harort YA https://m.edsoo.ru/ff0a2970
. Bbubmunorexa IIOK
39 [unpaBiyaeckuii mpecc 1

https://m.edsoo.ru/ff0a3136



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
https://m.edsoo.ru/ff0a3136

Manomertpsl. IlopiiaeBo

40 .
YKUJKOCTHBIN Hacoc
41 ATtmochepa 3eMiIn U IpUIUHBL e bubnuoreka [JOK
CYIIECTBOBAHUSA https://m.edsoo.ru/ff0a2b5a
42 Bec Boznyxa. AtmocdepHoe bubmmoreka [JOK
JaBJICHUE https://m.edsoo.ru/ff0a2b5a
43 N3mepenue atMmochepHOTro bubmmoreka [JOK
nasnenus. OneiT Toppuuemin https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTH aTMOC(EepHOTO
44 aBJICHUS OT BBICOTHI HQ, OBHEM bubmmorexa [IOK
A AP https://m.edsoo.ru/ff0a2fc4
Mopst
45 bapomerp-anepoua. Armocdeproe bubnnorexa [JOK
JIaBJICHUE Ha Pa3JIMUYHbIX BHICOTaX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3anau no teme "
AtmocdepHoe naBneHue"
JlelicTBrE )KUJIKOCTH U Ta3a HA
47 MOTPYKEHHOE B HUX TEJO brbmmorexa [TOK
Py ' https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
JlaGoparopHas paboTa
48 «Omnpenenenre BHITATKABAIOIICH bubnnorexa [JOK
CHUJIbI, ICCTBYIOIIEH Ha TEJO, https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B )KHUJIKOCTh)
JlaGopatopHasi paboTa 1o Teme
«HccnenoBanre 3aBUCUMOCTH Beca
R bubmuoreka [{OK
49 Tena B BOJIE OT 00bEMa

MOTPYKEHHOM B KUJKOCTh YaCTH
Tea»

https://m.edsoo.ru/ff0a3514



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

50

51

52

53

II;maBanue ten

JlaGopaTtopHnas pabota
"KoHcTpyrpoBanue apeoMeTpa Uiu
KOHCTPYHPOBAHUE JIOJKH U
ofpeieNieHue eé
rpy30M0abEMHOCTH"

Pemenne 3aga4d mo Tremam:
«[lnaBanue cynos.
BosznyxomiaBanuey, «/laBienue
TBEPABIX TEJ, )KUAKOCTEH U ra30B»

KonTtponpsHast pabora o Teme

((I[aBJ'IeHI/IC TBEPAbLIX TCII,
)KI/II[KOCTCI\;I Hu ra3oB»

bubnunoreka LIOK
https://m.edsoo.ru/ff0a3a96

bubnunoreka LIOK
https://m.edsoo.ru/ff0a3654

54

Mexanunueckas pabota

bubnunoreka LIOK
https://m.edsoo.ru/ff0a3f82

55

56

MomHocTts. EaquHuiier MoniHocT

VYpoxk-uccnenosanue "Pacuér
MOIIIHOCTHU, Pa3BUBAEMOil pu
MoaBEME IO JecTHUIE"

bu6mmoteka IIOK
https://m.edsoo.ru/ff0a3f82

57

[IpocTsie MexaHu3mel. Peryar.
PaBHOBecue cuit Ha ppruare

58

59

Preryaru B TexHuKe, OBITY U
npupoje. JlaboparopHas pabota
«HccnenoBanue ycioBHit
PaBHOBECHSI pbIUara

Pemenue 3amau o teme «Y CIIOBUSA
PaBHOBECHS pblyara

0.5

bubnunorexa LIOK
https://m.edsoo.ru/ff0a478e

bu6nunorexa LIOK
https://m.edsoo.ru/ff0a48a6



https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6

60

Koaddunment noneznoro neicTBust
Mexanu3ma. Jlaboparopnas pabora
«3mepenue KII/] HakinoHHO#
IJIOCKOCTH

0.5

61

Pemrenne 3agau mo treme "Pabora,
MortHocTh, KIT/"

bubnunorexa LIOK
https://m.edsoo.ru/ff0a4c48

62

63

MexaHuueckas SHeprusl.
Kunernueckas u noreHuuanbHas
SHEprus

3aKOH COXpaHEHUS] MEXaHUYECKOM
SHEPIruu

bub6nmoreka [IOK
https://m.edsoo.ru/ff0a4252

bubnunoreka LIOK
https://m.edsoo.ru/ff0a4360

64

65

YPpOK-3KCIIEPUMEHT IO TEME
"DKCIIEpUMEHTAJILHOE OIPECIICHHUE
M3MEHEHHUS KUHETUYECKOU U
MOTEHLUATBHON PHEPTHH MTPU
CKAaTBIBAHMHM TeJIa IO HAKJIOHHOU
MJI0CKOCTH"

KonTponbHas pabota mo Teme
«PaboTa 1 MOIIHOCTh. DHEPT U

66

PesepsHblil ypok. Pabora ¢
TEKCTaMH 110 TeMe "MexaHndeckoe
nBrxeHue"

bu6mmoteka IIOK
https://m.edsoo.ru/ff0a4ee6

67

68

PezepBHblit ypok. Pabora ¢
TekcTaMu 110 TeMme "'JlaBieHue
TBEPABIX TEN, )KUIAKOCTEH U ra3oB"

PesepHblit ypok. Pabora ¢

TekcTamu 1o teme "Pabora.
MorHoCTb. DHEprus"

bubnunorexa LIOK
https://m.edsoo.ru/ff0a4ffe



https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68
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8 KVIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
o
Jrj;n Tewa ypoxa Bcero Konrporenpie  Ipakriieckue il:;:eﬂl/lﬂ :)Ig[()l;l;z?;feﬂbnme
padoThI padoThI pecypeni

OCHOBHBIE TIOJ0XKEHUS

1 MOJIEKYJISIPHO-KMHETUYECKOM 1 bubnnorexa [JOK
TEOPHUH U UX OIIBITHBIE https://m.edsoo.ru/ff0a5256
HOJTBEPKICHUS

2 Macca u pa3mep aTOMOB U MOJIEKYT 1
Mogenu TBEPAOro, KUIKOTO U

3 ra3:o6pa3H0F;il) cocmainﬁ 1 bubmorexa HOK

https://m.edsoo.ru/ff0a540e

BELIECTBA
OO®bsicHeHHE CBOICTB TBEPOIO,
YKUJIKOTO U Ta3000pa3HOT0

4 COCTOSIHM BEIIECTBA HAa OCHOBE 1
ITOJIOKEHUN MOJIEKYJIIPHO-
KMHETUYECKOU TEOPUH

5 Kpucrannuueckue u amopduoie 1 bubmuoteka [IOK
Tena https://m.edsoo.ru/ff0a5800

5 CMaunBaHue ¥ KanWIISIPHOCTD. 1 bubmmnoreka HOK
IToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530

7 TemoBoe paclIupeHne U CkaTue 1 bubnmorera LHOK

https://m.edsoo.ru/ff0a5a26

Temneparypa. CBs3b TeMneparypsl

8 CO CKOPOCTBIO TEIUIOBOTO JIBHKEHUS 1

YaCTHI]



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

9 Buytpennss sneprus. CriocoOsr Bu6mumoteka [JOK
W3MEHEHUSI BHYTPEHHEH YHEPTUU https://m.edsoo.ru/ff0a5c60

bubnunorexa LIOK

10 Butet Tenonepe a https://m.edso0.ru/ff0a6412
Ypoxk-koudepenuus "[IpakTuueckoe

1 HCII0JIb30BAHUE TCIIOBEIX CBOMCTB bubnunorexa LIOK
BEILIECTB U MATEPHUAJIOB B LIEIAX https://m.edsoo.ru/ff0a65c0
sHeprocoepekeHus"

12 KonunuecTBo TemnoTsl. Y aenbHas bubnuoreka [{OK
TEIJIOEMKOCTh https://m.edso00.ru/ff0a6976
YpaBHEHHE TEILIOBOTO OalaHca.

13 TermmooOMeH U TEIIOBOE bubmorexa [JOK

https://m.edsoo.ru/ff0a7088
paBHOBeEcCHE
JlaGopaTtopHnas pabota

14 "UccnenoBanue ABICHUS bubnunoreka LIOK
TEII000MEHa MPU CMEIIMBAHUU https://m.edsoo.ru/ff0a6a98
XOJIOOHOU U ropsue BoAbI"

Pacuer konndecTBa TEIIOTHI,

15 HEOOXOIUMOTO JIJIsl HATPEBAHUS
TeNa U BBIIETSEMOTO UM TIPH
OXJIAXKICHUHN
JlaGopaTtopHnast pabota

16 "OnpeneneHue yaeabHON bubmorexa HOK

| https://m.edsoo.ru/ff0a6bb0
TEIJIOEMKOCTH BEIIECTBA
17 DHeprus TormBa. Y 1eiabHas bubnmnoreka [JOK

TCIJIOTA CrOpaHusa

https://m.edsoo.ru/ff0a7b5a



https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a

[InaBnenue u oTBEpAECBaHUE

18 KPUCTAJUTMYECKUX TeJl. Y IeJIbHAs bubmmorexa [JOK
P e https://m.eds00.ru/ff0a71d2
TEIJIOTA TUIABJICHUS
JlaboparopHas paboTa
19 "On I;I[CJII;HI/IG pﬂeanoﬁ TEILJIOTHI bubmorexa HOK
P y” https://m.edsoo.ru/ff0a72fe
TIJIABJICHUS JIbJIa
20 [TapooOpa3oBanre U KOHICHCAITUSA. bubnmnoreka HOK
Hcnapenne https://m.edsoo.ru/ff0a740c
Kunenue. Y nenpHas temiora
apooOpa3oBaHus U KOHJICHCAIIUH.
21 3aBUCUMOCTb TeMIEpaTypbl bubmorexa HOK
patyp https://m.edsoo.ru/ff0a786¢
KHUIICHHUS OT aTMOC(epHOTO
JIaBJICHUS
Brnaxnocts Bo3ayxa. Jlaboparopnas
99 pabota "Onpenenenue bubnnoreka [JOK
OTHOCUTEIHHOUN BIAXKHOCTH https://m.edsoo.ru/ff0a7628
BO3/1yXa"
93 Pemienue 3a1au Ha onpeneneHne
BIIQXKHOCTH BO3/yXa
[TpuHuunbr paboOTH TETIIIOBBIX
24 nsurateneif. [lapoBas TypOuna.
JlBuraTenb BHYTPEHHETO CTOPAHMS
KII] TenmoBOro aBuratesns.
25 TermoBeIe ABUTATENH M 3aIIATA bubmorexa HOK
a N Hl https://m.edsoo.ru/ff0a7c7c
OKPY’KaIOIIEH CpeIb
26 3aKOH COXpaHEHUs U IPEBPAILICHUS

SHEPTHHU B TCIJIOBBIX ITPOLECCAX



https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c

[ToaroroBka K KOHTPOJILHOU paboTe
o teMme "TeroBble IBICHUS.

bubnunorexa LIOK

2t N3MeHeHue arperaTHbIX COCTOSTHUM https://m.edsoo.ru/ff0a83f2
BemecTna”
KontponbHast pabora o Teme
28 "TemioBble sBJeHUs. 1I3MeHeHne bubmorexa LIOK
. " https://m.edsoo.ru/ff0a86ae
arperaTtHbIX COCTOSTHUI BeIlleCcTBa
29 DnekTpuzanus Tei. JIBa pona
AIIEKTPUYECKUX 3apsI0B
VYpok-uccnenoBanue
30 "OnekTpu3anus Tea UHAYKIUEH 1
MIpY CONTPUKOCHOBEHUU"
31 BzaumopeiicTBue 3apssKeHHBIX TEII. bubnunoreka LIOK
3axoH Kynona https://m.edsoo.ru/ff0a87e4
DIIEKTPUUYECKOE TTOJIE.
32 HanpsskeHHOCTB IEKTPUYECKOTO bubnmnoreka HOK
nosist. [IpuHIMn cynepnosunun https://m.edsoo.ru/ff0a8a0a
INEKTPUUYECKUX MOJIEH
Hocurenu snekTpudeckux 3apsaoB.
33 OnemenTapHbii 3apsin. CTpoeHne
aToMa
34 [TpOBOAHMKH M TUAIIEKTPUKU. 3aKOH bubmuoteka [IOK
COXPAHEHUS DJIEKTPUUYECKOTO 3apsia https://m.edsoo.ru/ff0a8ef6
35 Pewrenne 3anad Ha npuMEHEHUE bu6muoreka [JOK
CBOMCTB JJIEKTPUYECKUX 3aps 0B https://m.edsoo.ru/ff0a90cc
DJIEKTPUYECKUI TOK, YCIOBHS €T0
bu6nunorexa LIOK
36 cymecTBoBaHus. MIcTOUHUKHN

QJICKTPHUYCCKOI'0 TOKa

https://m.edsoo.ru/ff0a95a4



https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4

bubnunoreka LIOK

37 eHCTBUS JICKTPUICCKOrO TOKA
A P https://m.edsoo.ru/ff0a96b2
VYpoxk-uccinenosanue "Jleiictere

38 3JIEKTPUYECKOTO TTOJIS Ha 1
MIPOBOJHUKH U JUAIEKTPUKHU"

39 DJIIEKTPUUYECKHI TOK B METaJlIaX, bubmmoreka [JOK
JKMAKOCTSX U ra3ax https://m.edsoo.ru/ff0a9838

40 DeKTpruUecKas enb 1 e€
COCTaBHBIC YaCTH
Cuna Toka. JlaboparopHas pabora

41 "U3mepeHue u erl)" Jmp OBaII{)I/Ie CHJIBI 0.5 bubmorexa HOK

| P peryimp ' https://m.edsoo.ru/ff0a8bd6
TOKa
DNeKTpUUECKOoe HaMpsKEHHE.

42 Boastmerp. JIabopaTtopnas pabora 05 bubmmoreka [JOK
"N3mepenue u peryaupoBaHue ' https://m.edsoo.ru/ff0a9e14
HanpspkeHus"

ConpoTuBieHne MPOBOJHHKA.
43 VY eiapHoe COPOTHBIICHUE bubmorexa [OK
p https://m.edsoo.ru/ff0aa738
BEIIIECTBA
JlaGopaTtopHnast pabota
"3aBUCUMOCTD AJIEKTPUUYECKOTO
44 CONPOTUBJICHUS IIPOBOJHHUKA OT €T0 1 bubmorexa HOK
p poBo https://m.edsoo.ru/ff0aa738
JUTHHBI, IO/ TTOTICPEIHOTO
cedeHus u matepuana”
3aBUCHUMOCTD CUJIBI TOKA OT
bubnunorexa LIOK
45 HanpspkeHus. 3akoH Oma ayis

y4acTKa Ienu

https://m.edsoo.ru/ff0aa44a



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

JlaboparopHas pabota
"NccneqoBaHue 3aBUCUMOCTH CUJIIBI

46 TOKa, U, €ro 4epe3 pe3ucTop, oT bubmmorexa [JOK
> A PSP P, https://m.edsoo.ru/ff0aa04e
COIPOTHBIICHUS PE3UCTOPA U
HanpspKeHUs Ha pe3uctope”
47 [TocnenoBarenbHOE U apaLICIBHOE
COEIMHEHUS IPOBOJIHUKOB
JlaGopaTtopnast padota "I[IpoBepka
48 IIpaBUJIa CIIOKEHUS HAIIPSKECHUN bubnuoreka [IOK
IIPHU TIOCIIE0BATEIIBHOM https://m.edsoo.ru/ff0aaas8
COEIMHEHUH JIBYX PE3UCTOPOB"
JlaGopaTtopHnas padora "IIpoBepka
49 IIpaBUJjIa IS CUJIbI TOKA IIPU bubnuoreka [IOK
MapajuieIbHOM COEAUHEHUH https://m.edsoo.ru/ff0aadle
pe3uctopos"
Pemenue 3a1ay Ha IpUMEHEHHE
50 3akoHa OMa JJ1d pa3IuyHOro bubmmorexa [TOK
AP https://m.edsoo.ru/ffOaaf8a
COCTMHEHUS TIPOBOTHUKOB
PaGota u momrHOCTH
51 3JIEKTPUYECKOTO TOKA. 3aKOH brbmmorexa LIOK
P ' https://m.edsoo.ru/ff0ab124
[xoynsa-Jlenna
JlaGopaTtopHnast pabota
52 "Onpenenenne padOThl U MOITHOCTH bubnmorexa IOK
P P \ https://m.edsoo.ru/ff0ab3e0
AIIEKTPUYIECKOTO TOKA
DJIEKTPUYECKHUE LEMH U
53 MOTPEOUTENH SIEKTPUIECKOMN bu6muoreka [JOK

sHepruu B ObITy. KopoTkoe
3aMbIKaHUE

https://m.edsoo.ru/ff0ab660



https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660

[ToaroroBka K KOHTPOJILHOU paboTe
1o TeMe "DIIEKTPUUYECKUE 3aPSJIbl.

bubnunorexa LIOK

54 3apsKEeHHBIE Tena U UX
p N . https://m.edsoo.ru/ff0abd2c
B3auMOAeHCTBUA. [10CTOSTHHBII
3NIEKTPUYECKUM TOK"
KonTtponbHas pabora o Teme
"DNeKTpruUECKue 3apsabl.
55 3apsKEeHHBIE Tela U UX buGnuorexa [IOK
P . . https://m.edsoo.ru/ffOabea8
B3auMoOAeHhcTBUA. [10CTOSTHHBII
AJIEKTPUYECKUM TOK"
56 ITocTossHHBIE MATHUTEL, X
B3aUMOJICUCTBUE
57 VYpoxk-uccnenosanue "N3yuenue 1 bubnnorexa [JOK
MOJIEH TTIOCTOSHHBIX MAarHUTOB" https://m.edsoo.ru/ff0ac3d0
MaruutHoe nosie. MarauTHoe noJie
bubnuoreka [{OK
58 3eMiIH U €ro 3HaUEeHUE UTS KU3HU
https://m.edsoo.ru/ff0acOba
Ha 3emiie
OmneiT OpcTena. MarauTtHoe nose
59 JIEKTPUUECKOTO TOKa MarauTHoe bubmorexa HOK
P https://m.edsoo.ru/ff0acld?
M0JI€ KaTYIIKH C TOKOM
[IpuMeHeHue >eKTPOMarHuToB B
60 texuuke. Jlaboparopnas pabora 05 bubmuoreka [JOK
"N3y4yeHue NeiCTBUS MarHUTHOTO ' https://m.edsoo.ru/ff0ac74a
MOJISI HA IPOBOJAHMK C TOKOM"
DIIEeKTPOABUTATEIb IIOCTOSTHHOTO
Toka. Ucrmons3oBanue
. bubnuotexa [JOK
61 AJIEKTPOJIBUTATENEH B TEXHUUECKUX

YCTPOMCTBAxX M Ha TPAHCIIOPTE.
JlaGoparopHas paboTa

https://m.edsoo.ru/ff0ac86c



https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

"KoHCcTpynpoBaHue 1 U3y4eHue
paboTHI dNIeKTpoABUTATENS "

Onbitel @apazes. 3akoH
62 AIIEKTPOMArHUTHON MHIYKIIWH. 1
[IpaBuio Jlenna

Onektporereparop. CrocoOs
MOJTyYEHUS IEKTPUUECKONH
63 SHEPruH. DIIEKTPOCTAHIIUU HA 1
BO300HOBIISIEMBIX ICTOYHHKAX
SHEPrUU

[TonroroBka Kk KOHTPOJILHOU paboTe
64 1o TemMe "DIEeKTPUUYECKHUE U 1
MarHUTHBIC SIBJICHUS"

KonTponbhas pabota no Teme

65 "DIeKTpUUECKHE U MarHUTHBIE 1 bubmorexa HOK
p” https://m.edsoo.ru/ff0acb14
SIBJICHUS
PesepsHblii ypok. Pabora ¢
66 TekcTaMu 110 TeMe "TerioBrie 1 bubmorexa [OK
| https://m.edsoo.ru/ff0accse
SIBJICHUS

PesepsHblil ypok. Pabora ¢
bu6mmoteka IIOK

67 TekcTtaMmu 110 TeMe "T1oCTOIHHBIH 1 https://m.edsoo.ru/ffacdcé

ANEKTPUIECKUIN TOK"

PezepBHblit ypok. Pabora ¢
68 TEKCTaMH 1o TeMe "MarauTHsie 1

sBiieHUd"

OBIIEE KOJIMYECTBO YACOB I10

[TPOTPAMME 08 2 145



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

9 KJIACC

KosunyecTBo 4acoB JJIeKTPOHHbIE
o
JI:;-H Tewa ypoxa Bcero Konrpoabneie  Ipakriieckue fa[:;:ennﬂ :)I;I[?a[:()::;feﬂbﬂme
padoThI padoTshI pecypen

1 MexaHnueckoe ABHKEHHE. 1
MarepuanbHas Touka

5 Cucrema orcuera. OTHOCUTEILHOCTD 1 bu6mmoreka [IOK
MEXaHUYECKOTO JBUKEHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE ITPAMOJIMHENHOE 1 bubnuoreka [IOK
JIBIDKEHHE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE NpsMOIMHENRHOE

4 nBwxeHne. CpeHsis U MTHOBEHHas 1
CKOPOCTh

5 IIpssMONMHENHOE PAaBHOYCKOPEHHOE 1 bubnnoreka [JOK
JBYOKEHHE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CxopocTb MPSIMOJIMHEIHOTO

6 PaBHOYCKOPEHHOTO JIBH)KCHUS. 1
I'paduk ckopoctu
JlaGoparopHas paboTa

7 "Onpenenenye ycKOpeHus Tena npu 1 1 bubnuoreka [IOK
PaBHOYCKOPEHHOM JIBU>KEHUH T10 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM 1u1ockocth"”

8 CBoboaHoe nazgenue Tea. OnbITh 1
Tlamunes

9 PaBHOMEpHOE ABMXKEHUE 110 1 bubnnorexka [JOK

OKPY’KHOCTH. Hepﬂo,u " 9acToTa

https://m.edsoo.ru/ff0ael76



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

oOpaiueHus. JInneliHas u yriaoBas

CKOPOCTH
10 LlentpocTpeMHUTEIBHOE YCKOPEHUE
1 IlepBeiit 3akoH HproToHa. Bextop bubnmoreka [JOK
CHUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroTona. bubmuorexa [IOK
PaBHOelicTBYIOIIAA cHita https://m.edsoo.ru/ff0ae72a
13 Tpetuii 3akon HeroToHa. bubnmnoreka [JOK
Cyneprio3unus cui https://m.edsoo.ru/ff0ae982
14 Penrenue 3a1a4 Ha npUMEHEHUE bu6mmoreka [IOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
15 Cunaynpyrocra. Jaxon Iyka osmesso itz
16 Pemenue 3amgau o teme «Cuita
YIPYTOCTH
JlaGopatopHas T
17 <<Onpz?le?1zHiIer;fS:Tsocm bubmmorexa [TOK
https://m.edsoo.ru/ff0aee28
PYKUHBDY
bubnmnorexa [JOK
18 Cuua Tpenns https://m.edsogru/fanf738
19 Pemenne 3agau mo teme «Cuia bu6nmoreka [JOK
TPEHUS» https://m.edsoo.ru/ff0afa26
JlaboparopHas paboTa
20 "OHpI;I[eJ'II;HI/IC I:<03(1)(I)I/ILII/IeHTa bubnmorexa LIOK
N https://m.edsoo.ru/ff0af8be
TPEHHSI CKOJIbKCHHUS
Pemenne 3amay mo reMe "3aKOHEBI BuGmrorexa 1OK
21 Herorona. Cuna ynpyroctu. Cuna

TpeHUs"

https://m.edsoo.ru/ff0afb8e



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

Cua TSHKeCTH U 3aKOH BCCMHUPHOT'O

bubmuorexa [JOK

22 TATOTCHHS. Y CKOPEHHE CBOOOTHOTO
P g https://m.edsoo.ru/ff0af044
TaJICHUS
Ypok-koudpepenuus "/IBmxenue ten

23 BOKPYT IPaBUTALIMOHHOTO LIEHTpa
(Conneunas cucrema). ['anaktuku"

Pemenwne 3agau mo teme "Cuna

24 ec 3ﬂa OH BCEMHPHOTO bubmorexa LHOK
TSDKECTH U 3aKOH B

" P https://m.edsoo.ru/ff0af5f8
TATOTCHUS
IlepBas kocMHUY€ECKask CKOPOCTb. bubnuorexa [JOK

25
HesecomocTs 1 neperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBecue maTepuaIbHOW TOUKHU.

26 AGcomoTHO TBEPAOE TEIO. bubnuorexa [JOK
PaBHOBecue TBEpI0TO TEIA C https://m.edsoo.ru/ff0afe36
3aKpEIUIEHHOW OChIO BPAILICHUS

27 MowmeHT cusl. LeHTp TsKECTH

08 Pemenne 3agau mo teme "MoMeHT bu6nmoreka [JOK
cuibl. LleHTp TsxecTn" https://m.edsoo.ru/ff0b02b4
ITonroToBka Kk KOHTPOJIBHON padoTe

29 o ?CMC "MeX&HI/I‘{epCKOG BI/II:I(CHI/IC bubmorexa HOK

' A ‘ https://m.eds00.ru/ff0b0408
BzaumoneiicrBue Ten"
KonTponbHas padora mo teme
30 "MexZHquCng BIDKEHUE bubmorexa HOK
y e ' https://m.edso0.ru/ffOb06ec
BzaumoneiictBue Ten"
Nmmynsce Tena. UMITynbC CHITBL.
31 3aK0H COXpaHEHUsI UMITYJIhCa. bubnmoreka [JOK

Ynpyroe u HEynpyroe
B3aMMOJICHCTBHE

https://m.edsoo.ru/ff0b07fa



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

Perenue 3aga4d mo reme "3aKkoH

bubmuorexa [JOK

32 COXpaHEHHUs UMITysbca' https://m.edsoo.ru/ff0b096¢c
33 Ypoxk-koudpepenuus "PeakTuBHoe
JBUKEHUE B IPUPOJE U TEXHUKE"
bu6mmoreka [IOK
34 Mexannueckas paboTa U MOIIIHOCTh https://m.edsoo.ru/Ffob0as4
35 PaboTa cHITBI TSXKECTH, CHIIBI bubmuorexa [JOK
YIPYTOCTH U CHJIIbI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaGopaTtopHnas pabota
36 «Omnpenenenue pabOThI CUITbI TPEHUS
[IPU PAaBHOMEPHOM JIBUKCHHH TeJa
M0 TOPU3OHTAIILHOM MMOBEPXHOCTH
37 CBs13b SHEPruM U padoThI.
[TorenuuanbHas SHEPTUS
Kunernueckas sneprus. Teopema o bubnmnoreka [JOK
38 .
KMHETUYECKON SHEPrUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHMsI DHEPTUU B
MEXAHHUKE
40 JlaGopaTtopHast pabora «3yuenue bubnuotexa [JOK
3aKOHA COXPaHEHUs SHEPTUMN» https://m.edsoo.ru/ffOb12fe
41 KonebarenpHoe IBHKEHHUE U €0 bu6nmoreka [JOK
XapaKTEPUCTUKH https://m.edsoo.ru/ff0b1858
3aryxatomue KojnebaHusl.
42 BBIIZ;X(HELHLIC KoJe0aHus. bubmnorexa [IOK
https://m.edsoo.ru/ff0b20f0
Pe3onanc
43 MaremMaTndecKkuil ¥ NpyKUHHBINA

MassTHHUKHU



https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0

44

VYpok-uccnenoanue «3aBUCUMOCTh
nepuoja KojaebaHui oT KECTKOCTH
MPYKUHBI U MAacChl TPy3a»

bubmuorexa [JOK
https://m.edsoo.ru/ffOb197a

45

46

47

48

[IpeBpamienue 3Hepruu npu
MEXAHNYECKUX KOJIeOaHUsIX

JlaGopaTtopHnas pabota
«OrnpenesieHue 4acToThl U IEPHOo/Ia
KoJIeOaHUH MPY>KUHHOTO MAasITHUKA

JlaGopaTtopHnas padora «IIpoBepka
HE3aBUCHMOCTH TIEpHOJIa KOJIeOaHHi
rpy3a, MOJBEIICHHOTO K HUTH, OT
Macchl rpy3a»

Mexaunueckue BoaHbl. CBOMCTBA
MeXaHW4YeCKUX BOJIH. [IpomonbHbIC 1
MOTIEPEYHBIC BOJIHBI

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

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb197a

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb21fe

49

VYpok-koHpepenus "MexaHnuueckue
BOJIHBI B TBEPAOM TEIIE.
CeilicMuueckue BOIHEBI"

50

51

52

3Byk. Pacnipoctpanenue u
OTpakeHHE 3BYyKa
Ypok-uccnenoBanue "Habmronenue
3aBUCHUMOCTH BBICOTHI 3BYKa OT
4acTOThI"

I'pomMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC

53

VYpoxk-koHpepennus "YapTpa3ByK u
uH(pa3ByK B IpUPOJIE U TEXHUKE"

bubmuorexa [JOK
https://m.edsoo.ru/ff0b23ca



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

[ToaroroBka K KOHTPOJILHOU paboTe

bubmuorexa [JOK

54 1o TeMe "3aKOHbI COXPaHEHHUS. https://m.edsoo.ru/Ffob25f0
Mexannueckue KoneOanus 1 BOIHbI" T '
KontponpHast pabora o Teme

55 "3aKOHbBI COXPaHEHUS.

Mexannueckue KoieOaHus: U BOJHBI"

56 DJIEKTPOMArHuTHOE MOJIE. bubnnoreka [HOK
DIIeKTPOMarHUTHBHIE BOJHBI https://m.edsoo.ru/ffOb2abe

57 CBolicTBa 3JIEKTPOMArHUTHBIX BOJH
Ypoxk-koudepennus "Llkana

58 ANEKTPOMATHUTHBIX BOJIH. bubnuorexa [JOK
Hcnonb30BaHuE 31EKTPOMAarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH IJI1 COTOBOI cBsA3U"

VYpok-uccnenosanue "U3yuenue
. bubnnoreka [JOK

59 CBOMCTB 3JICKTPOMArHUTHBIX BOJIH C httos://m.ed 1 /#0b
OMOLIBI0 MOOMIBHOTO Tenedona" ttps://m.edsoo.ru/ffOb2cbe
Pemenue 3a1au Ha onpeeneHme

60 YaCTOTHI U JJIMHBI
AIEKTPOMATHUTHON BOJIHBI
DneKTpOMarHuTHas MPUPO/Ia CBETA.

bubnnoreka [JOK
61 Cxkopoctb cBeta. BomHOBBIE I
. https://m.edsoo.ru/ff0b31d0
CBOIICTBa cBeTa
Hcrounnku cBeta. [IpsimMonuHeitHoe B LIOK
nOIMOTEKA

62 pacmnpocTpaHeHHe cBeTa. 3aTMEHUS

C 1 https://m.edso0.ru/ff0b3658
onuna u JIyHbt
3aKOH OTpaXkeHUsI cBeTa. 3epKaJa. Eub 10K
uOIMoTeKA

63 Pemenue 3a1a4 Ha mpuMeHEHNE

3aKOHa OTpaXCHUA CBETA

https://m.edsoo.ru/ffOb38c4



https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4

[Ipenomiienue cera. 3akoH

bubmuorexa [JOK

o4 MPEJIOMJICHUS CBETA https://m.edsoo.ru/ffOb3aea
[ToHOE BHYTpPEHHEE OTPAKCHHE
65 cBeta. Mcronb30BaHHE MOJTHOTO bubnuorexa [JOK
BHYTPEHHETO OTPAKEHUS B https://m.edsoo.ru/ffOb3c5c
ONITHYECKUX CBETOBOJIAX
JlaGopaTtopHnas pabota
"UccnenoBanue 3aBUCMMOCTH YTJIa
66 IPEJIOMIJICHUS] CBETOBOTO JIyda OT
yrila majeHusl Ha TPaHuIle "BO3yX-
cTexno""
Ypok-koHpepeHIus
"Ucnonp30BaHue MOJTHOTO
67 BHYTPEHHETO OTPAXKEHUS:
CBETOBO/IbI, OIITHKOBOJIOKOHHAS
CBsI3b"
bu6nmoreka [JOK
68 Jluna3el. OnTUdeckas Cuiia JIMH3BI https://m.edsoo.ru/ffOb3f2c
. bubnuoteka [JOK
69 [TocTpoenre N300paXKeHMH B IMH3aX httos://m.edsoo.ru/fobAdda
JlaGopaTtopHnast pabota
70 "Onpenenenne GOKyCHOTO bubnuoteka [JOK
PACCTOSHUA U ONITUYECKOU CUIIBI https://m.edsoo.ru/ff0b4206
coOuparorien THH3bI"
71 Ypoxk-koHpepennus "OnTuyeckue bubnmoreka [JOK
JUH30BBIC TPHOOPHI" https://m.edsoo.ru/ff0cOa7e
7 I'ma3 kak ontuyeckasi cucTema. bubmuorexa [JOK

3peHue

https://m.edsoo.ru/ff0b4684



https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684

Ypok-kondepenmus "JlepexTo

3 3penusi. Kak coxpanuts 3peHue"
Pasnoxxenne 6emoro cBeTa B CIEKTP.

74 OneiTel HetoToHa. CliokeHne bubnuorexa [JOK
CIIEKTpaJbHBIX I[BETOB. Jucnepcus https://m.edsoo.ru/ff0c0f4c
cBeTa
JlaGopaTtopHas padota "OmbITHI 11O
Pa3I0KEHUI0 OETIOT0 CBETA B CIIEKTP

75 Y BOCIIPUATHIO LIBETA MPEIMETOB IIPU bubmmorexa LOK

https://m.edsoo.ru/ff0cOe2a
WX HaOJIFOJICHUU Yepe3 IBETOBBIC
¢GmibTph!"
VYpok-npaktukyM "BonHoBbIE

76 CBOWCTBA CBETA: IUCIIEPCHS,
uHTEepepeHms u audpaxms”

77 OmnbiTel Pezepdopaa v mianerapuas bubnnoreka [JOK
MOJIeJIb aToMa https://m.edsoo.ru/ff0c12a8

78 IToctrynater bopa. Moaens atoma
bopa
Hcenyckanue v noriomeHne cBera

79 aromoM. KBantsl. JInuHeiuarsie bubmmorexa [TOK

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

80 Ypok-npaktukym "Habnronenue bubnmnorexa [JOK
CIIEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550

81 PagnoakTUBHOCTE U €€ BUOBI bubnnorexa [IOK

https://m.edsoo0.ru/ff0c1672

82 Crpoenue aToMHOTrO sipa. bubnmuorexa [JOK

HYKJ'IOHHaSI MOACIb

https://m.edsoo.ru/ff0c18ac



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

83 PanunoaktuBHBIE TpEeBpaICHUSI. bubmuorexa [JOK
N3oTomnsl https://m.edsoo.ru/ff0clal4
Pemienue 3aja4 1o teme: bubmuorexa [JOK
84 ,
'PaguoakTuBHbBIE IpEBpaIieHUs" https://m.edsoo.ru/ffOclb4a
85 [Tepuon momypacnana
Ypok-koH(pepeH s
86 "If)azmoalcgnime A3JIyUYEHUS B bubnnorexa [IOK
yACHEL B https://m.eds00.ru/ff0c2126
pUpojie, MEIULIMHE, TEXHUKE
Snepuble peakuuu. 3aKOHBI
87 COX paHeHEﬂ 3aps7I0BOTO U bubmmorexa [JOK
P PAA https://m.edsoo.ru/ff0c1c58
MacCOBOTO YHCEI
88 DHeprusi CBSI3U aTOMHBIX SIED. bubnmnoreka [JOK
CBs13b Macchl U SHEPTUH https://m.edsoo.ru/ff0cld7a
89 Pemenue 3amau o reme "Snepueie
peakuun"
Peakiiuu cuHTe3a M IeNEHUS sEp. bubnmnorexa [JOK
90 "
Ucrounuku sueprun CosHIA U 3BE3NT https://m.edsoo.ru/ffOc1e88
Ypok-koHpepenus "Anepuas
91 JHepreruka. Jlencreus
pPaIuOaKTUBHBIX U3Ty4YEeHUN Ha
JKUBbIE OpraHU3MbI"
[ToaroroBka Kk KOHTPOJIBHOU paboTe
92 1o TeMe "DJIEKTPOMarHUTHOE TOJIE. bubnuoreka [IOK
ONEKTPOMAarHUTHbHIE BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanToBsie siBneHus"
03 KonTpomnpHas pabota mo Teme

"DeKTpOMarHuTHOE MOJIE.



https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e

DJIeKTPOMArHUTHBIE BOJIHBI.
KBauroBrie asBienus"

[ToBTOpenue, o6oOIICHNE.

bu6mmoreka [IOK

94 JIab S
| GROPATOPHBIC PabOTBITIO KYPEY https://m.edso0.ru/ff0c245a
BzauMopelicTBue Ten
IToBTOpenue, 0600eHNE. Permenune
95 ACYETHBIX M KAYECTBEHHBIX 3a/1a4 bubmorexa [JOK
p | f[ https://m.edsoo.ru/ff0c2572
1o TeMe "'TeroBbIe MpouecChl
IToBTOpenue, 0600IeHNE. Permenue
96 PACyYETHBIX U KaYECTBEHHBIX 3a/1a4 bubnuorexa [JOK
o teme "KII/ TennoBeix https://m.edsoo.ru/ff0c2a22
nsurareaen"
IToBTOpenue, 0600IeHNE. Permenue
97 ACYETHBIX M KAYECTBEHHBIX 3a1a4 bubmorexa [JOK
p 8 https://m.edsoo.ru/ff0c2b30
no teme "KIIJ[ anekrpoycranoBok"
[ToBTOpEeHnue, 06061IEeHNE.
98 JlaboparopHsle pabOTHI IO KypC bubmorexa [JOK
| paTop p | ypey https://m.edsoo.ru/ff0c2c52
CBETOBEIE SIBJICHUSA
[ToBTOpenue, 0606menue. Padota ¢
99 TEKCTAMHU 110 TeMeE "3aKOHBI bubmorexa LHOK
" https://m.edsoo.ru/ff0c2d6a
COXPAHCHHS B MEXaHHKE
[ToBTropenue, o6o0mmenue. Pabora ¢
100 Texkcramu 1o teMe "Koiebanus u bubmotexa [JOK
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTropenue, 0600meHue. Pabora ¢
" bubmnoreka LIOK
101 TekcTaMmu 110 TeMe "CBeTOBEIE

siBiIeHus"”

https://m.edsoo.ru/ff0c3044



https://m.edsoo.ru/ff0c245a
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[ToBTopenue, 0600mmenue. Padora ¢

102 TekcTamu 110 Teme "KBantoBas u 1
snepHas ¢puzuka"
OBULIEE KOJIMYECTBO YACOB I1O 102 97

[TPOTPAMME




YYEBHO-METOJANYECKOE OBECIMEYEHUE OBPA30OBATEJIBHOIO
MPOLIECCA
OBSA3ATEJILHBIE YYEBHBIE MATEPUAJIBI JIJISI VUEHUKA

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET












