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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma no (usuke Ha ypoBHE OCHOBHOIO 00IIero o0pa3oBaHMs COCTaBIEHA HA
OCHOBE TMOJOKEHUH W TpeOOBaHMM K pe3yJbTaTaM OCBOCHHUSI Ha 0a30BOM YpOBHE
OCHOBHOW 00pa3oBaTesbHON MporpaMMel, npeacraBieHHbix B @I'OC OOO, a takxe c
yaétoM deaepanbHOl pabouyell mporpaMMbl BocmATaHus W KOHIENIMU TMpenoaBaHus
yueOHOoro npeamera « Pu3nkay.

Conepxanue mporpamMMbl 1o (U3MKE  HampaBlieHO Ha  (QopmMupoBaHHe
€CTECTBEHHO-HAYYHOW TPAMOTHOCTH O0YYAIOIINXCSl M OpPTaHU3aIHI0 N3ydeHus (pu3uku Ha
NeSTETPHOCTHOH OCHOBE. B mporpamme mo (Qu3MKE YYUTHIBAIOTCS BO3MOKHOCTH
yaeOHOrOo mpeamera B peanmm3anuu  TpedoBanuid PI'OC OO0 x mIaHUPYEMBIM
JUYHOCTHBIM U METANpeIMETHBIM pe3yibTaTaM OOYYEHHUsS, a TaKXKe MEKIPEAMETHbBIC
CBSA3U €CTECTBEHHO-HAYYHBIX YYE€OHBIX IMPEJAMETOB HA YPOBHE OCHOBHOTO OOIIETro
oOpa3oBaHUs.

[Iporpamma 1o (u3MKe yCTaHABIMBAET pacHpeliesieHue ydyeOHOro maTepHhajia Mo
rojiaM ooy4eHus (1o Kiaccam), npejiaraeT MPUMEPHYIO MOCIEA0BATEIbHOCTh N3YUYCHUS
TE€M, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTHUSA IMPEAMETHOTO COJIEPKAHUS U YUETE BO3PACTHBIX
0COOEHHOCTEN 00yUaroIUXCH.

[Iporpamma mo ¢usuke pa3zpadboTaHa C LEIbI0 OKa3aHHUS METOJAMYECKOW MOMOUIA
YUYUTENIO B CO3/IaHUU paboueil MporpaMMsbl 0 Y4eOHOMY MPEIMETY.

®dusnka SBIAETCS CHUCTEMOOOPA3yIONIMM JUIsl E€CTECTBEHHO-HAYUYHBIX YYEOHBIX
MPEAMETOB, MOCKOIBKY (M3MUECKUE 3aKOHBI JIEKAaT B OCHOBE TMPOIECCOB U SIBICHUM,
M3y4aeMbIX XUMUEH, OMOJIOTHel, acTpOHOMUEN U (pu3nuecKor reorpadueid, BHOCUT BKJIA]]
B ECTECTBEHHO-HAYYHYIO KapTUHY MHpa, MPEAOCTaBIIAeT HaubOojee siCHble 00pa3lbl
MPUMEHEHUSI HAyYHOTO METOJa IMO3HAHHUS, TO €CTh CIoco0a MOITYYEHHs JTOCTOBEPHBIX
3HAHUU O MUpE.

OmHa w3 TaBHBIX 3a7a4  (U3MYEecKoro oOpa3oBaHUsS B CTPYKType OOIIero
00pa3oBaHus COCTOUT B (POPMUPOBAHUU €CTECTBEHHO-HAYYHOU IPaMOTHOCTH M MHTEpeca
K HayKe y OOy4aromuxcs.

N3yuenne ¢usnku Ha 0a30BOM YpOBHE MPEAINOJaraeT OBIAJCHUE CIEAYIOIMUMHU
KOMIIETEHTHOCTSAMM, XapaKTEPHU3YIOIIUMHU €CTECTBEHHO-HAYYHYIO TPAMOTHOCTb:

e HAY4YHO OOBSICHATH SIBIICHUS;

e OIICHMBATh U MOHUMATh OCOOCHHOCTH HAyYHOTO MCCJICA0BAHUS;

e HMHTEPIPETUPOBATH JAHHBIC U MCIOJIL30BaTh HAYUHbIC JOKA3aTEILCTBA IS
MOJTYyYEHHS BHIBOJIOB.

[enu n3yuenus GuU3NKU Ha YPOBHE OCHOBHOTO 00IIIET0 0Opa30BaHUs OMPE/ICICHBI B
Konnenuuu npenogaBanuss ydyeOHoro mipeamera «®Puszuka» B 00pa3oBaTeIbHBIX
Opra”u3amusax Poccuiickon Oenepanuy, peanu3yroLmnx OCHOBHBIC
o01eoOpa3zoBaTenbHbIe POrpaMMBbl, yTBEpKIE€HHONM  pemieHueM  Koseruun
MunmncTepcTBa npocsemenns Poccuiickoit deneparuu (mpotokoi ot 3 mpexadps 2019 r.
No TTK-48H).



e usyyenus pusuku:

NpUOOpEeTEeHNE MHTEpeca M CTPEMIICHHS OOYYaIOIIUXCS K HAyYHOMY H3YYECHHIO
MPUPOJIbI, PA3BUTHE UX UHTEIIEKTYaIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH;
pa3BUTUE NPEICTABICHUA O HAyYHOM METOJAE MO3HaHUA U (POopMHpOBaHHE
UCCIIEI0BATEIBLCKOIO OTHOWIECHUS K OKPYKaIOLUM SIBJICHUSM;

(dopMupoBaHHE HAYYHOTO MHUPOBO33PEHUSI Kak pe3yiabTaTa H3YYCHHs OCHOB
CTpOCHHS MaTepuu U (yHIaMEHTaIbHBIX 3aKOHOB (DU3HKHU;

(opMupOBaHHE TPEACTABICHUN O PpOAM (PU3MKKU [JIs  pa3BUTUSA JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE NPEJCTaBICHUA O BO3MOXHBIX c(epax Oynymied npodeccrnoHalIbHOMI
TSI TeIbHOCTH, CBA3aHHOM C (PM3HMKOM, TOJATOTOBKA K JajbHeimeMy 00y4eHHIO B
ATOM HaIlpaBJICHUH.

JlocTikeHre 3TUX LieNied MmporpaMMbl Mo (U3MKEe Ha YpOBHE OCHOBHOI'O OOIIETO
o0Opa3oBaHUs 00ECIICUNBACTCS PEIICHUEM CIEAYIONMIUX 3a1a4:

NpUOOpETEHNUE 3HAHUM O JUCKPETHOM CTPOEHUHU BEILECTBA, O MEXaHUYECKHUX,
TETJIOBBIX, DJIEKTPUICCKUX, MATHUTHBIX U KBAHTOBBIX SIBJIICHUSIX;

MPUOOPETECHUE YMEHHUIl OINUCHIBATH U OOBICHATH (DU3UUECKUE SIBICHUS C
UCIIOJIb30BAaHUEM TIOJTyYCHHBIX 3HAHUM;

OCBOCHHME METOJIOB PEUICHUS MPOCTEUIINX PACUETHBIX 33]a4 C HCIIOJIb30BAaHUEM
(U3HUECKUX MOJIENEH, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 33a4;
pa3BUTHE YMEHUW HAOMIOJATh MPUPOJHBIC SBICHUS W BBINOJHATH OIbITHI,
nabopaTopHble pabOThl U SKCIEPUMEHTAIILHBIE UCCIEAOBAHUS C UCTIOIb30BAHUEM
U3MEPUTETHHBIX TPUOOPOB;

OCBOCHHE MPUEMOB pabOTHI ¢ HH(MOpMaIeil (U3UUECKOTO COJEP KaHMs, BKITIOUast
MH(}OpPMAILMI0O O COBPEMEHHBIX JOCTHXKCHHSIX (DU3UMKH, aHATU3 U KPUTHYECKOE
OLICHMBaHUE UH(OpMAIINH;

3HaKOMCTBO €O cepamu MpodhecCHOHATBHOM AESITENbHOCTH, CBSI3aHHBIMU C
(GU3NKON, U COBPEMEHHBIMH TEXHOJIOTHSIMHA, OCHOBAHHBIMU Ha JOCTHKEHHUAX
(u3HUeCcKOl HayKH.

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

obOpazoBaHus orTBoauTcs 238 yacoB: B 7 kiacce — 68 yacoB (2 4aca B HeZIel0), B 8 Kiiacce
— 68 yacoB (2 uwaca B Hememo), B 9 kimacce — 102 uaca (3 waca B HeJENI0).

[Ipeanaraemeiil B mporpamme no ¢Gu3Mke nepeyeHb J1adopaTopHbIX padOT U OIBITOB
HOCHUT PEKOMEHIATEIbHBIN XapaKTep, yUUTellb JIeJaeT BbIOOp MpOBeIeHUS Ja0b0paTOpHbBIX
paboOT U OMBITOB C Y4ETOM MHIUBUAYAIbHBIX OCOOCHHOCTEH OO0YydYaromMxcs, CIHCKa
OKCIIEPUMEHTATIBHBIX 3aJaHMiA, MpeIjaraéMbiX B paMKaX OCHOBHOTO TOCYAapCTBEHHOTO
AK3aMeHa 1o (PU3uKe.



COIAEPKXAHUE OBYUYEHUA
7 KIIACC

Pa3znen 1. ®u3uka u eé posib B NO3HAHUM OKPYKAIOLIEr0 MHPA.

®uzuka — Hayka o npupone. fBieHus npuponabl. Duznyueckue SABICHHUS:
MEXaHUYECKUE, TEMIIOBBIE, JJIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusznveckue BennyuHbl. M3Mepenne ¢usznueckux BennuuH. Ousznueckue mpuOOopsbI.
ITorpemHocTs N3MEpEeHU. MexayHapOoIHas CUCTEMA €NHHIL.

Kak ¢usuka wu  gpyrue  ecTEeCTBEHHbIE  HAyKHM  H3Y4alOT  MPHUPOAY.
EcTecTBeHHO-Hay4YHBIN METOJ MO3HAHMS: HAOIIOJEHUE, MOCTAHOBKA HAYYHOI'O BOMPOCA,
BBIIBUKEHUE THIOTE3, SKCIIEPUMEHT MO MPOBEPKE TUIOTE3, OObSICHEHUE HAOII0AAaeMOTO
apreHus. Onrcanue GU3NIECKUX SIBJICHUN C TTOMOIIBIO MOJIEJIEH.

Jemoncmpayuu.

1. MexaHu4ecKue, TEIIOBBIE, JJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE SIBJICHUS.

2. @uznyeckue NpuOOpPHl U MpoIlenypa HpsIMbIX HM3MEPEHUN aHAJIOrOBBIM U

U(POBBIM PUOOPOM.

Jlabopamopnwie pabomul u onvimol.

1. OmpeneneHre UEHBI I€IE€HUS Kbl U3MEPUTEIBHOTIO MIPUOOpa.

2. H3mepeHue pacCTOSAHUM.

3. H3mepenue 00bEMa KUAKOCTU U TBEPIAOTO TENA.

4. OmpeneneHue pa3MepoOB MaJbIX TE.

5. M3Mepenue temiiepaTypbl IpU MOMOIIU >KUJIKOCTHOTO TEPMOMETpPA M AaT4MKa

TEeMIIepaTyphbl.
6. IIpoBenenue uccienoBaHus MO MPOBEPKE THIIOTE3bI: JAIBHOCTD MOJIETA IIApUKa,
MYUIEHHOTO0 TOPU30HTAIILHO, TEM O0JIbIlIe, YeM OO0JIbIlIe BHICOTA ITYCKA.

Paszpnea 2. IlepBoHayajibHble CBEACHUS O CTPOCHUM BELIECTBA.

CrpoeHne BemecTBa: aTOMbl U MOJIEKYJIBI, UX pa3mepbl. ONBITHI, TOKA3bIBAIOIINE
JVCKPETHOE CTPOEHHUE BEIIECTBA.

JIBrxenue yactull BemecTBa. CBs3b CKOPOCTH JIBHXKEHMSI YaCTHULL C TEMIIEPATypOil.
bpoyHnoBckoe nBmxenue, nuddysus. BzaumoaeiicTBie yacTHIl BEIIECTBA: MPUTHKCHUE H
OTTAJIKUBAHUE.

ArperatHble COCTOSIHHUSI BEUIECTBA: CTPOEHHE Ta30B, KUAKOCTEM M TBEPIBIX
(KpucTaJNIMYECKHUX) Teld. B3auMMOCBS3p MeEXIQy CBOWCTBAMM BEIIECTB B  Pa3HbIX
arperaTHpIX COCTOSIHUSIX M HMX AaTOMHO-MOJIEKYJISIpHBIM cTpoeHueM. (OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BO/IBI.

Jemoncmpayuu.

1. HaGmroneHue 6poyHOBCKOTO JBUKECHHUS.

2. HaGmonenue nuddysun.

3. HabOmionenue siBneHU#, OOBSCHSIOMIMXCS NPUTKEHUEM WIM OTTAJKUBAHUEM

YaCTHUII BEIIECTBA.



Jlabopamopnwie pabomuel u onvimol.
1. OmeHka nTuaMeTpa aToMa METOJIOM PSIOB (C uCToNb30BaHueM GoTorpaduii).
2. OnpIThI 10 HAOTIOJCHHUIO TETIJIOBOTO PACIIMPEHUS Ta30B.
3. OmnbIThl 1O OOHAPYKEHUIO ACUCTBUS CHUJI MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3nen 3. /IBuikeHne U B3auMo/ielicTBHE TeJl.
Mexanuueckoe OBUKeHUE. PaBHOMEpHOE M HEpaBHOMEPHOE JBHKEHHE. CKOpPOCTb.
Cpennsisi CKOpOCTh P HEPABHOMEPHOM JABUKEHUU. Pacu€r myTH U BpeMEHH JIBH>KEHHS.
SBneHne nHepuuH. 3aKOH MHEpUUU. B3anMoelicTBuE Ten Kak TPUYMHA N3MEHEHUS
CKOpPOCTH JBM>KEHHMSI Tell. Macca kak mepa MHEpTHOCTM Tena. [LIOTHOCTH BemiecTsa.
CBs13b IJTIOTHOCTHU € KOJIMYECTBOM MOJIEKYJI B €/IMHUIIE 00bEMA BEIIECTBA.
Cuna Kak XapakTepucThKa B3auMoAeucTBusa Tena. Cuia ynpyroctd W 3akoH ['yka.
N3mepenre cuibl ¢ TOMOLIBIO AUHAMOMETpA. SIBJIEHUE TATOTEHHs U cuiia TshkecTH. Cuna
TSOKECTH Ha JIpyrux mia”etax. Bec tena. HeBecomocTs. ClioxkeHHe Cul, HAIPaBICHHBIX
no oaHou mnpsimou. PaBHoaeicTByromass cwi. Cuna TpeHus. TpeHHE CKOJIbXKEHUS H
TpeHue Nokos. TpeHue B Ipupoae U TEXHUKE.
Jemoncmpayuu.
1. HabnrogeHne MEXaHMYECKOro JIBMKEHUS TETa.
2. M3mepeHune CKOpOCTH MPSIMOJIMHENHOTO ABUKECHUS.
3. HaOmroneHue siBJIeHUsI HHEPIUH.
4. HaOmroneHne u3MeHeHus: CKOPOCTH MPU B3aMMOJIEHCTBUH TEJI.
5. CpaBHEHUE Macc M0 B3aUMOAECHCTBUIO TEI.
6. Clo)eHue cuil, HalpaBJIEHHBIX 110 OJHOMN MPSAMOMN.
Jlabopamopnwie pabomuol u onvimol.
1. OmpeneseHre CKOPOCTH PABHOMEPHOTO JABMKEHUS (IIApUKA B )KUJKOCTH, MOJIEIN
AJIEKTPUUYECKOTO aBTOMOOUJIS U TaK J1ajiee).

2. OmpegeneHue cpeaHed CKOPOCTH CKOJBKEHUS Opycka WIM IIapuKa IO
HAaKJIOHHOM IIOCKOCTH.
OmnpenenexHne MIOTHOCTH TBEPIOTO TeNa.

4. OmnbIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsKeHud (IedopManuu) IpyKUHBI
OT MPUJIOKEHHOMN CHUJIBI.

5. OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHUSI CKOJILKEHHSI OT Beca
TEea U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

Paznen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN M ra30B.

HaBnenue. CrnocoObl yMEHbIIEHUS M YyBeJIWYEHHUs JAaBieHus. JlaBneHuwe rasa.
3aBUCHUMOCTD JIaBJIEHUA Ta3a oT o0bEMa, Temmneparypbl. [lepenavua naBiaeHus: TBEPIBIMU
TeaMH, KUIKOCTSIMU U razamu. 3akoH Ilackans. IlHeBMaruueckue MalIvHBI.
3aBUCHUMOCTh JaBJCHMSI KHJIKOCTH OT TayOuHbl. ['mapocratmyeckuil mapajokc.
CooOmraromuecs cocyabl. [ uapaBnuyeckiue MEXaHU3MBbI.

Atmochepa 3emnu u atMmochepHoe pAaBieHue. [IpuumHBI  CylleCTBOBaHUS
Bo3AyIIHOM 00osouku 3emun. OnbiT Toppuuemu. U3mepenue atMochepHOTro JaBlIeHMUS.



3aBUCUMOCTh aTMOC(EpHOTO AABIECHUS OT BBICOTHI HaJ YpoBHeM Mops. [Ipubopsl s
U3MEpEeHHs aTMOC(HEPHOTO JaBJICHUS.
JlelicTBUE JKMAKOCTM M Tra3a Ha IOIPyKEHHOE B HHMX Teno. BelTankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue Ten. Bo3gyxomnnaBanue.
Jlemoncmpayuu.
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3aBUCUMOCTb JABJICHUS ra3a OT TeMIEPaTypPHI.

Ilepenaya naBieHUs! JKUIKOCTBIO U Ta30M.

Coo0maromuecs Cocy/ibl.

['mppaBnuueckui npecc.

[IposiBieHue necTBUS aTMOCPEPHOTO TABICHUS.

3aBUCUMOCTh BBITAJIKUBAIONIEH CUJIBI OT 00bEMaA MOTpPY:KEHHOM 4YacTH Tella U
ILUIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITAIKMBAIOIIEH CUJIBI BECY BBITECHEHHOW KUJIKOCTH.

VYcioBue miaBaHus TeN: IUIABAHUE WIM IIOTPYKEHHUE TEJI B 3aBUCHUMOCTH OT
COOTHOUIIEHHUS TIJIOTHOCTEU TeJa U KUJKOCTH.

Jlabopamopnwie pabomel u onvimol.

1.

HccnegoBanne 3aBUCHUMOCTM Beca Tela B BOJE OT O00bEMA MOTPYKEHHOU B
KUJKOCTh YaCTH TeJIa.

OnpeneneHre BBITAIKUBAIOIIEH CUJIBbL, ACHCTBYIOLIEH HA TEIO, NOTPYKEHHOE B
KUIKOCTb.

IIpoBepka HE3aBHCUMOCTH BBITAIKMBAIOLIEH CHUJIbI, JACHCTBYIOIIEHM HAa TEIO B
KUJKOCTH, OT MacChl TeJa.

OneITel,  JEMOHCTPUPYIOIIME  3aBHCHUMOCTb  BBITAIKUBAIOIIEH  CHIIBI,
JIEHUCTBYIOIIEH Ha TEJO B KHUIKOCTH, OT 00bEMA MOTPYKEHHON B )KUJIKOCTh YaCTU
T€Ja U OT INIOTHOCTHU KUJIKOCTH.

KoncTpynpoBanne apeomerpa WM KOHCTPYMPOBAHUE JIOJKU U ONPENEIICHHUE €€
rpy30H0ABEMHOCTH.

Pa3znes S. PaGoTra 1 MOIIHOCTB. JHEPruUs.

Mexanuueckas padota. MOIIHOCTb.

[IpocTeie MexaHU3MBI: pbIyar, OJOK, HaKJIOHHAs IJIOCKOCTh. [IpaBuio paBHOBECHs
peiuara. I[IpuMmeHeHue mpaBuiia paBHOBECHs phluara K OJIOKY. «30J0TO€ MPaBUIIO»
mexanuku. KITJ[ npocteix mexanu3mMoB. [IpocTeie MexaHU3MBbI B OBITY U TEXHUKE.

Mexanunueckas sHeprus. Kunernueckas u noreHunanbHas sHeprusd. [IpesBpamenue
OJHOTO BUJa MEXAHUYECKON SHEPTUHU B APYroil. 3aKOH COXPAHEHHUS SHEPTUU B MEXAHUKE.

Jemoncmpayuu.

1.

[TIprmepsl TPOCTHIX MEXAHU3MOB.

Jlabopamopnsie pabomuel u onvimol.

1.

Onpenenenre paboOThl CUJIBI TPEHHUS MPU PABHOMEPHOM JBM)KEHHMU Tela IO
TOPU30HTAIILHOM ITOBEPXHOCTH.

HccnenoBanue ycioBurd paBHOBECHS pbluara.

N3smepenune KIIJl HakIIOHHOM TIIIOCKOCTH.



4. V3yueHne 3aKOHA COXpPaHEHUs MEXAHUYECKON YHEPIUH.
8 KUIIACC

Pa3nea 6. TenioBLIe ABJICHUS.

OCHOBHBIE TOJOKEHUSI MOJICKYJISIPHO--KUHETUUECKON TEOpUU CTPOCHUS BEIIECTBA.
Macca u pa3zmepsl aTOMOB U MOJIEKYJ1. ONbIThI, TOATBEPKAAIONINE OCHOBHBIE TTOJIOKEHHUS
MOJIEKYJISIPHO-KUHETUYECKON TEOPUH.

Mopenu  TBEPAOro, OSKUAKOTO W Ta3000pa3HOrO  COCTOSIHMM — BelIECTBa.
Kpucrannmueckue u amopdusie Tena. OObsiCHEHNE CBOMCTB ra3oB, )KUIKOCTEH 1 TBEPABIX
TE€JI Ha OCHOBE IIOJIO)KEHUN MOJEKYJIAPHO--KHHETUYECKOH Teopur. (CmauuBaHWEe U
KauJUISIpHBIC SIBJICHUSA. TEII0BOE pacIMpEeHUE U CKATHUE.

Temneparypa. CBs3b TeMIlepaTypbl CO CKOPOCTBIO TEIUIOBOTO JIBHXKEHUS YAaCTHL.
Buytpennsis sHeprusi. CrnocoObl M3MEHEHHUS BHYTPEHHEH SHEpPruM: TeIuvlonepeaadya u
coBeplieHre padoThl. Buibl Terionepeaaun: TEMIONPOBOJHOCTh, KOHBEKIIMS, U3TyUYCHHE.

KonuuectBo TemnoTel. Y nenbHas TEMI0EMKOCTh BellecTBa. Temioo0OMeH U TEeII0BOE
paBHOBecue. YpaBHEHHE TeruioBoro OanaHca. IlmaBieHne u  OTBepJeBaHUE
KPUCTAJUIMUYECKUX BEIIEeCTB. YJelabHas Terwiora I1UiaBieHus. [lapooOpasoBanue u
koHeHcanus. Ucnapenue. Kunenue. Y nenpHas Temiora napooopa3oBaHusi. 3aBUCUMOCTh
TeMIrepaTypbl KUTIEHUSI OT aTMOC(HEPHOTO JIaBJICHMUS.

BnaxuocTts Bo3myXa.

DHeprus ToIMBa. Y IeJibHas TEMJI0Ta CrOPaHUS.

[Tpuniuner pabotel TernoBbix asurateneit KIIJ[ TeroBoro asurarens. TermmoBbie
JBUTATENM U 3alIATA OKPYKAIOIIEH CPEIbI.

3aK0OH COXpaHEHUS U MPEBPAILCHUs] PHEPTUU B TEIUJIOBBIX MPOIECCaX.

Jlemoncmpayuu.

1. HaGmrogenme OpOyHOBCKOTO JIBHKECHHSI.

Habmonenune nuddysun.

HaOnronenue siBjieHU CMauyMBaHUS U KaWUIAPHBIX SIBIICHUM.
HaOntonenue TenjaioBoro paciiupeHus Ted.

N3menenue pnaBneHusi raza npud HU3MEHEHWHM OObEMA M HArpEeBaHWM WA
OXJIAXKJICHUH.

[TpaBuia u3MepeHus: TEMIIEPATYPHI.

Bune! Termonepenaun.

OxJtaxkieHue npyu COBEPIICHUH padOTHhI.

HarpeBanue nipu coBepIiiieHUN paOOThl BHEITHUMU CHUJIAMHU.

10. CpaBHEHHE TEIUIOEMKOCTEN PA3IMYHbBIX BEIIECTB.

11. HaGmronenue kumneHus.
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12. HabnroaeHue nmocTossHCTBa TeMIIepaTyphl IIPH TIJIaBJICHUH.

13. Mojienu TeraoBbIX JIBUTATEIICH.

Jlabopamopnwie pabomuel u onvimol.

1. OmbITHI IO OOHAPYKEHUIO NEUCTBHS CHJI MOJICKYJISIPHOTO TPUTSHKEHUSI.



2. OnbITHI 10 BBIPAIIMBAHUIO KPUCTAJIOB TOBAPEHHOM COJIM MJIU caxapa.
3. OnbITel MO HAOMIOACHUIO TEIJIOBOIO PACIIMPEHHUS ra30B, KUAKOCTEH U TBEPIBIX
TEIl.
4. OmnpeneneHue AaBICHUS BO3AyXa B OaJJIOHE HITIPUIIA.
OnbITHI, IEMOHCTPUPYIOIIME 3aBUCUMOCTh JAaBJICHHUS BO3JyXa OT €ro oobéma u
HarpeBaHMs WIN OXJIaXKICHUS.

6. IIpoBepka rumore3sbl JUHEWHOW 3aBUCHUMOCTH JJIMHBI CTOJOMKA >KUJIKOCTH B
TEPMOMETPUYECKON TPyOKEe OT TEMIIEPaTyphl.

7. HaOmionenue w3MeHEHMsT BHYTPEHHEW OHHEpPrud Tela B pe3yibTare
TerUIonepeaauu U padoThl BHEITHUX CHUJI.

8. HccnenoBanue siBieHHs TEIJIOOOMEHA MPH CMENIMBAHWU XOJOJHOW U TOpsSYel
BO/JIBI.

9. OrmpeneneHre KOJIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOW MpHU TEIIIO0OMEHE C
HarpeTbhiM METAJUIMYECKUM LIMJIMHIPOM.

10. OnpenenieHne yaeapHON TEITOEMKOCTH BELIECTBA.

11. MccnenoBanue nmpouecca uCrapeHus.

12. OnpenesieHne OTHOCUTENIBHON BIIAKHOCTH BO3yXaA.

13. OnpeneieHre yaeabHOM TEIUIOTHI IIABIECHUS JIbJA.

Pa3zges 7. JaekTpudecKkue 1 MArHUTHbIE SIBJICHHS.

OnexkTpu3aumss Ten. JlBa poma  DIIEKTPUYECKHX  3apsaoB.  Bs3ammMopaerncTBue
3apspKeHHBIX Tell. 3akoH KylioHa (3aBUCMMOCTh CHJIbI B3aUMOJICHCTBUS 3apSKEHHBIX TEJ
OT BEJINYMHBI 3aPSI/I0B U PACCTOSIHUS MEXKIY TEIIAMH).

Onextpuyeckoe mnone. Hanpspk€HHOCTh — anekTpudeckoro mois.  IIpuHinmn
CYINEPIO3ULIMU FTEKTPUUYECKUX IMoJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenmn »snexrpuyeckux 3apsgoB. OJIEMEHTApHBIA  JJIEKTPUYECKUU  3apsi.
Crpoenne aroma. I[IpOBOAHMKM M IUANEKTPUKU. 3aKOH COXPAHEHHS DIIEKTPUYECKOTO
3apsiza.

DJIEKTPUYECKUM TOK. Y CIIOBHS CYILIECTBOBAHHUS 3JIEKTPUUYECKOrO0 TOKa. VICTOUHHMKHU
MOCTOSIHHOTO ~ TOKa. JIeHWCTBHS  AJEKTPUYECKOTO TOKa (TEIUIOBOE, XHUMHUYECKOE,
MAarHuTHOE). DJIEKTPUUECKUNA TOK B KUIKOCTAX U razax.

OnexkTpudeckas nenb. Cuila Toka. DIJIEKTpUYECKOoe HampsbkeHue. COnpOTHBIEHUE
IIPOBOJIHUKA. Y JIEJIbHOE CONPOTUBIIEHME BellecTBa. 3akoH OMa i ydacTKa LEIH.
ITocnenoBarenbHOE M NTApaUICIbBHOE COCIUHEHUE ITPOBOJHUKOB.

PaboTa 1 MOILIHOCTH 3JEKTPUUYECKOTO ToKa. 3akoH Jxoyns—JleHua. DnexkTpuueckue
LEMU U TOTPEOUTENH IEKTPUIECKOM 3Heprun B ObITy. KopoTkoe 3aMbIkaHue.

[TocTtostHHbIE MarHuThIL. B3anmoaencTBUE NOCTOSSHHBIX MAarHUTOB. MarHuTHoOE moJie.
MarautHoe Tmoje 3eMJIM W ero 3HadeHue i Ku3HM Ha 3emuie. OmbIT Ipcrena.
MarHutHOe moje JJIEKTPUYECKOro TOKa. [IpuMeHeHHe 3JIEKTPOMArHUTOB B TEXHUKE.
JlelicTBME MAarHWTHOIO MOJII Ha NPOBOJHHMK C TOKOM. JJEKTPOJABUIaTENb MOCTOSIHHOTO
ToKa. Mcnonb30BaHUE 3JIEKTPOABUTATENEN B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.



Oneitel  ®Dapaznes. SBieHue sneKTpoMarHUTHOW MHAyKuuu. IlpaBuiio Jlenua.
Onexrporenepatop. CocoObl MOMYYEHUS IICKTPUIECKON YHEPTUU. DIECKTPOCTAHIINK HA
BO300HOBJISIEMBIX HCTOYHHKAX SHEPTHUH.

Jlemoncmpayuu.
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25.

DJIeKTpU3aLUS Tell.

JIBa poJia 3IIEKTPUUYECKUX 3apSA0B U B3AUMOJCHUCTBUE 3aPSKEHHBIX TEI.
Y CTpONCTBO U JEUCTBUE IIEKTPOCKOIIA.

DIIEKTpOCTaTUYECKask UHAYKIIHS.

3aKOH COXpAaHEHUS DJICKTPUUECKUX 3aPs/I0OB.

IIpOBOAHUKY U JUAJIEKTPUKH.

MoennpoBaHre CUIOBBIX JIMHUN 3JIEKTPUUECKOTO MOJIA.

HcToyHNKHN TOCTOSHHOTO TOKA.

JlencTBUS NMEKTPUUYECKOTO TOKA.

. DIEKTPUYECKUI TOK B HKUJKOCTH.

. 'a30BBI1 paspsia.

. I3MepeHune cuibl TOKa aMIepMeTPOM.

. I3MepeHune 3JIeKTpUYEeCKOro HAPSKEHUST BOJTBTMETPOM.

. Peocrar u marasuH COIpOTUBIICHUN.

. BzaumoiericTBrE TOCTOSSHHBIX MAarHUTOB.

. MonenupoBaHre HEBO3MOKHOCTH PA3/ICJICHUS MTOJTIOCOB MarHuTa.
. MozennpoBaHHE€ MAarHUTHBIX MOJIEH NOCTOSIHHBIX MATHUTOB.

. OneIT Dpcrena.

. MarHuTHoOE 1noje Toka. DJIEKTPOMarHur.

. JIeicTBHE MAarHUTHOTO TOJISI HA MPOBOJIHUK C TOKOM.

. DNEKTPOABUTATEIb MOCTOSTHHOTO TOKA.

. UccnenoBanue aBiaeHUS 3IEKTPOMATHUTHON UHAYKIIUH.

. OnbiThl @apages.

. 3aBUCUMOCTb ~ HAIlPaBJICHUS MHIYKIIMOHHOTO TOKa OT YCIOBUH  €ro

BO3HUKHOBCHHUSI.
DJeKTpOreHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopnsie pabomel u onvimol.

1.

o v A~ w N

OnbpITel 1O  HAONMIOJAEHUIO  DJEKTPU3AIMM  Tel  MHAYKIUEH W Tpu
COTIPUKOCHOBEHHH.

HccnenoBanue nelCTBUS JIEKTPUUYECKOTO OIS HA MPOBOJTHUKHU U JTUDJICKTPUKH.
CoOopka u nmpoBepka pabOThI ANEKTPUUECKON 1IETH OCTOSTHHOTO TOKaA.
N3mepenne u peryaupoBaHue CHIIbI TOKA.

N3mepenne u peryanpoBaHie HAMPSHKEHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa, WAYIIETO 4Yepe3 pPEe3ucTop, OT
COTIPOTHUBJICHUS PE3UCTOPA U HAIIPSHKCHUS Ha PEe3UCTOPE.

OnBITB, JEMOHCTPHUPYIOIIUE 3aBUCUMOCTH JJICKTPUYECKOTO COTPOTUBIICHUS
MPOBOJIHUKA OT €r0 JJIMHBI, TUIOIIA/IA IMOMIEPEYHOTO CEUSHUS U MaTepHaia.



8. IIpoBepka mpaBuia CI0KEHUS HANPSIKEHUH TP MOCIEA0BATEIbHOM COCINHEHUN
JBYX PE€3UCTOPOB.

9. IIpoBepka mpaBwiia s CHJIbI TOKA IPU NAPAJUIEIBHOM COSIMHEHUH PE3UCTOPOB.

10. Onpenenenne paboThI IEKTPUUECKOT0 TOKA, UIYIIETO YEPE3 PEZUCTOP.

11. OnpeaesieHne MOITHOCTH 3JIEKTPUYECKOr0 TOKA, BBIAEISEMOM Ha PE3UCTOPE.

12. UccnenoBanne 3aBUCHMOCTH CWJIBI TOKA, HIYIIETO 4Yepe3 JaMIIOYKy, OT
HaIIpsKEHUS Ha HEW.

13. Onpenenenne KIIJ[ HarpeBarens.

14. MccnenoBaHre MarHUTHOTO B3aUMOJICMCTBUS TOCTOSIHHBIX MArHUTOB.

15. MI3ydyeHne MarHuTHOTO MOJI NMOCTOSHHBIX MAarHUTOB IpPHU UX OOBEAUHEHUU U
pa3ieiICHUN.

16. MccnenoBanue AENCTBUS JIIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. ONBITBI, JEMOHCTPUPYIOIIME 3aBUCUMOCTb CHWJIBI B3aUMOJEWUCTBUS KaTYLIKH C
TOKOM M MarHuTa OT CWJIBI TOKAa U HAIPABJICHUS TOKA B KaTYIIKE.

18. I3ydyeHue AeNCTBUS MAarHUTHOTO TIOJISL HA MPOBOJHUK C TOKOM.

19. KoHCcTpyHpoBaHue U U3y4eHHe padOThl AIEKTPOJBUTATENS.

20. M3mepenne KIIJI anmekTpoaBuraresibHOM yCTaHOBKH.

21. ONBITBI [0 MCCIIEIOBAHUIO  SIBICHUSA  DJIEKTPOMAarHUTHOW  MHJYKLIHH:

UCCIIEOBAaHNE U3MEHEHUN 3HAYEHUS U HAIIPABJICHUS UHIYKIMOHHOIO TOKA.
9 KUIIACC

Pa3znen 8. Mexanuveckue siBJIeHUsI.

Mexannueckoe — ABWKEeHHME.  MarepuanbHas ~— Touyka.  Cucrema  OTcyéra.
OTHOCUTENBHOCTh MEXAHUYECKOTO JIBUKEHUSI. PABHOMEPHOE MPSMOJIMHEMHOE JIBUKECHHUE.
HepaBromepHoe npsiMonuHerHoe aBuxkeHne. CpeaHsst 1 MTHOBEHHAs: CKOPOCTh TeJla IPH
HEPABHOMEPHOM JBHKCHUH.

Yckopenne. PaBHOyCKOpeHHOE TpsMoJiMHEHOe nBrkeHue. CBoOOIHOE TajcHUE.
Omnbitel ['anumnes.

PaBHOMepHOE aABMKEHME 1O OKpykHOcTU. llepuwon w wacrora oOpanieHus.
JluneriHas v yriioBast CKOpocTH. LIeHTpoCcTpeMHUTENTBHOE YCKOPEHHUE.

IlepBeii 3akoH Herorona. Bropoint 3axkoH Herorona. Tperuint 3axkoH HproToHa.
[IpuHIMI CynEpNIO3UIIUN CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHMs: cuia TPEHHUSI CKOJIBXKEHUSA, CHIIA
TPEHUSI MOKOA, Apyrue BUIbl TpeHus. Chjia TSHKECTH U 3aKOH BCEMHUPHOTO TATOTEHHS.
Yckopenue cBobOogHoro maneHus. JIpwkenwe tmaHeT Bokpyr Comuna. IlepBas
KOCMHMYECKAsi CKOPOCThb. HEBECOMOCTB U MEPETPY3KH.

PaBHoBecue MatepuanibHOM TOYKW. AOCONIOTHO TBEpAOe Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3aKPETIJIEHHOM OChIO BpaleHusi. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. W3menenme wumnynbca. WMMnynbe cuibl. 3aKOH COXpPaHEHUS
MMIyJbCa. PeakTMBHOE NBUKEHUE.



Mexannyeckass paboTa ¥ MOIIHOCTh. PaboTa CHJI TSKECTH, YHPYrOCTH, TPEHUS.
Casi3p sHepruu u pabotsl. [loTeHnnanpHas SHEPrUs Teja, MOJHATOTO HajJ MOBEPXHOCTHIO
3emud. [loTeHnnanbHas sHeprus cxarou npyxunbel. Knnetudeckas sneprus. Teopema o
KMHETHYECKOW SHEPTUU. 3aKOH COXPAHEHUS MEXAHUYECKOW dHEPIHH.

Jlemoncmpayuu.

1.
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10.
11.
12.
13.
14.
15.
16.

HaGnronenne MexXaHWYECKOTO JIBIDKEHUS Tella OTHOCHTEIBHO pa3HbIX Tell
OTCUETA.

CpaBHeHuE mnyTe W TPACKTOPUWA ABWKEHHUA OJHOTO MW TOrO K€ TeJa
OTHOCHUTEJILHO Pa3HbIX TEJl OTCUETA.

N3Mepenre CKOpOCTH U YCKOPEHUS TPSIMOJIMHEITHOTO IBUYKECHMUS.

UccnenoBanue npu3HaKkoB PaBHOYCKOPEHHOTO IBUKEHUS.

HaGnronenue nBMKeHUS Tella 10 OKPYKHOCTH.

HaOmronenne MeXaHWMYECKUX SBJICHUM, IPOUCXOJAIIMX B CHCTEME OTCuéra
«Tenexka» npu €€ pPaBHOMEPHOM MU YCKOPEHHOM JIBUKEHUH OTHOCHUTEIBHO
KaOuHeTa (PU3UKH.

3aBUCUMOCTh YCKOPEHUS TeJIa OT MAcChl TEJA U JIEUCTBYIOLIEH HAa HETO CUJIBI.
HaOnronenue paBeHCcTBa CUJI IPU B3aUMOICHCTBUM TEJI.

MN3MeHeHne Beca Tena npyu YCKOPEHHOM JIBUKEHUM.

ITepenaya uMmyJsibca py B3aMMOJECHCTBUU TEJI.

[IpeobpazoBanus SHEPTUH MPU B3AUMOICHUCTBUU TEIL.

CoxpaHeHue UMIMyJibca Mpyu HEYNPYTrOM B3aUMOICHCTBUM.

CoxpaHeHue UMIyJibca Mpu aOCOTIOTHO YIIPYTrOM B3aUMOICHCTBHUMU.
Habmronenune peakTMBHOTO JBH)KCHHS.

CoxpaHeHHe MEXaHHUYECKOM dHEPTHH IIPU CBOOOIHOM I1aJICHHH.

CoxpaHeHHME MEXaHWYECKOW SHEPruM NpU ABWKEHUU TeEJla MOJ JIEMCTBUEM
MPY>KUHBI.

Jlabopamopnwie pabomul u onvimol.

1.

KoHcTpynpoBaHne TpakTra [Uisi pasrOHa W JAJIbHEHIIET0 PaBHOMEPHOIO
JBVKEHUS IIAPUKA WIH TEJIEKKH.

Onpenenenue cpeHEN CKOPOCTU CKOJIBKEHUSI OpyCKa UM JBUKEHUS IIapHKa IO
HaKJIOHHOW INIOCKOCTH.

OnpeneneHne yCKOPEHUs Tella PYU paBHOYCKOPEHHOM JBHKEHUU 110 HAKIOHHOW
IUIOCKOCTH.

HccnegoBanne 3aBUCUMOCTM MYTH OT BpPEMEHU TMPU PABHOYCKOPEHHOM
JBIKCHUU 0€3 HauaJlbHOM CKOPOCTH.

[IpoBepka TUIOTE3bl: €CAM MPU PaBHOYCKOPEHHOM JIBIXKEHUHM 03 HadaabHOU
CKOPOCTH TYTH OTHOCSATCS Kak psii HEYETHBIX YHCEN, TO COOTBETCTBYIOLIME
ITPOMEKYTKH BPEMEHH OJJMHAKOBBI.

HccnegoBanue 3aBUCMMOCTH CHJIBI TPEHUSI CKOJIBKEHHSI OT CHUJIbI HOPMAJIbHOTO
JaBJICHUSI.

Omnpenenenre kodduieHTa TPEHNU CKOIBKEHUS.



8. OmnpeneneHue KECTKOCTH MPYKUHBI.

9. OmpeneneHne pabOTHl CWJIBI TPEHUS TMPU PABHOMEPHOM JBMKCHHH Tella TI0
TOPU30HTAIBHON OBEPXHOCTH.

10. OnpesienieHde pabOThI CUJIbl YIIPYTOCTH MPU MOABEME Ipy3a C UCIOJIb30BAaHUEM
HEMOJIBMXKHOTO U MOJABUKHOTO OJIOKOB.
11. 3yueHue 3aK0Ha COXpaHEHUS SHEPIHH.
Pa3znen 9. Mexanuveckue Koj1e0aHus U BOJIHBI.
Konebarenbnoe paBmxkeHne. OCHOBHBbIE XapaKTEPUCTUKH KOJIEOAHUN: TEPHO/,
4acToTa, aMIUIUTyAa. MaTeMaTU4eCKui U NMPY>KUHHBINA MasTHUKH. [IpeBpamienue sHepruu
pH KoJIeOaTEIbHOM JIBUKEHUU.
3aryxaromue kosebaHus. BoinyxneHHble KkoneOanus. Pe3sonanc. Mexanudeckue
BoJHBI. CBolcTBa MexaHudeckux BoOJH. [IpoposibHble W momnepeuHbie BOJHBL JJiMHA
BOJHBI U CKOPOCTh €€ pacnpoCTpaHeHHs. MexaHWYeCcKHE BOJIHBI B TBEPIOM TEIE,
CEHCMUYECKHE BOJIHBI.
3Byk. I'poMkocTh 3Byka U BbicOTa ToHa. Otpaxenue 3Byka. HMH(pazByk u
YIIbTPa3BYK.
Jemoncmpayuu.
1. HabGmrogenue xoneOaHuii Te MO ACUCTBUEM CUIIBI TSKECTH U CHIIBI YIIPYTOCTH.
2. HaGmonenue xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.
3. HaOGnroneHue BBIHYKJEHHBIX KOJI€OaHUN U pe30HaHca.
4. PacnpocTpaHeHHe NpOJ0JIbHBIX U MOMEPEYHBIX BOJH (HA MOJEIHN).
5. HaOmronmenre 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
6. AKYyCTUYECKUI PE30HAHC.
Jlabopamopnwie pabomuel u onvimol.
1. OmpezeneHre 4aCTOTHI U MeprUoa KoieOaHU MaTeMaTUYECKOr0 MasiTHUKA.
2. OmnpepeneHue 4acTOThl U IEpHOJA KOeOaHUl MPY>KUHHOTO MasATHHUKA.
3. HccnenoBanue 3aBUCMMOCTH TEpHOa KoeOaHUN MOJBEIIEHHOTO K HUTHU Tpy3a
OT JIJIMHBI HUTH.

4. HVccrnenoBaHue 3aBUCHUMOCTH TEpHOAA KoJeOaHUN MPYKUHHOTO MAasiTHUKA OT
Macchl Tpy3a.

5. IIpoBepka HE3aBUCUMOCTH MepUojia KojieOaHU Tpy3a, MOJBEIICHHOTO K HUTH, OT
Macchl Ipy3a.

6. OmbITHI, IEMOHCTPHUPYIOUIME 3aBUCUMOCTh TEPHOJa KOJEOAHUN MNPy KUHHOTO
MasTHUKA OT MacChl Ipy3a U )XECTKOCTU MPYKUHBI.

7. V3MepeHue yckopeHusi CBOOOAHOIO MaIeHUS.

Pa3znes 10. D1eKTPOMArHUTHOE 1MOJI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMarHuTHOE ToJe. DNEeKTpOMAarHUTHbBIE BOJIHBI. CaoiicTBa
ANEKTpOMarHuTHbIX  BOJH. [Ilkama  3ME€KTpOMAarHUTHBIX BOJH.  lcnonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.

DJIeKTpOMarHuTHas nmpupoaa ceera. CKopocTh cBeTa. BoiHOBBIE CBOMCTBA CBETA.

Jlemoncmpayuu.



1. CBolCTBa 3JIEKTPOMArHUTHBHIX BOJIH.

2. BOJIHOBBIE CBOMCTBA CBETA.

Jlabopamopnwie pabomuel u onvimol.

1. M3yyeHue CBOMCTB DSJIEKTPOMArHUTHBIX BOJH C I[OMOIIBIO MOOHMIIBHOTO

TenedoHa.

Pa3znesn 11. CBeToBbIE ABJICHUS.

JlyueBass moxens cBera. Mcrounuku cBera. [IpamMonMHEWHOE pacnpoOCTpAHEHUE
ceera. 3atmMeHuss ConnHna u Jlywel. Otpaxkenue cBera. llnmockoe 3epkano. 3akoH
OTPAKECHUS CBETA.

[Ipenomnenue cBera. 3aKOH NPENOMIICHHS cBeTa. 11oNHOE BHYTpEHHEE OTpa)KE€HUE
cBerta. Mcnosib30BaHKE MOJHOTO BHYTPEHHETO OTPAKEHUS B ONITUUECKUX CBETOBOIAX.

JIlunza. Xox mydeit B nuu3ze. OnTudeckas cucreMa (oToamnmnapara, MUKPOCKONa H
Teneckona. 1'a3 kak ontuyeckas cucteMa. bim3opykocTs U TalIbHO30PKOCTb.

Paznoxenue Genoro cBera B crekTp. OnbiTel HptoToHa. ClioskeHHE CHEKTPaTbHBIX
uBeToB. Jucnepcus ceera.

Jemoncmpayuu.

[IpssMmonuHEHOE paCIPOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tony4yenue n300pakeHUi B IMIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomnenue ceera.

OnTtuyeckui CBETOBO/I.

Xox mydeii B coOOUparoIieit JInH3e.

XoJ1 Iy4el B pacCEUBArOIIECH JIMH3E.

[Toy4yenue n300pakeHUi ¢ TOMOIIBIO JTUH3.

[Ipunuun aeiictBus hoToanmnapara, MUKpPOCKOIA U TEJIECKOIA.

10. Moxenb riaasza.

11. Pa3noxenue 6em0ro cBera B CIEKT.

12. [lomy4yenue 6em0ro cBETa MPH CIOKEHUH CBETAa PA3HBIX I[BETOB.
Jlabopamopnsie pabomel u onvimol.

1. HccrnenoBanue 3aBUCMMOCTH yIJIa OTPAXEHUSI CBETOBOIO Jiyda OT yTJia MaJIeHHUs.
2. M3ydeHue xapaKTepUCTUK M300paKEHUS MpeIMeTa B IJIOCKOM 3epKaje.

3. HccnenoBaHue 3aBUCHMOCTH yTIJjla MPEJIOMIICHHS CBETOBOIO Jyya OT yria
NaJICHUS Ha TPAHUILIE «BO3LyX—CTEKIIO».

[Tonyuenue n300pakeHU ¢ TOMOIIBIO COOMPAIOIICH JIMH3BI.

Omnpenenenre GOKYCHOTO PaCCTOSHUS U ONITUYECKOM CHIIBI COOMPAIOIIEH JTUH3BI.
OMnBITH TIO PA3JIOKEHUIO OEJIOTO CBETA B CTIEKTP.

OnBITH O BOCTIPUATHIO 1IBETA MPEAMETOB TP WX HAOIIOACHUH Yepe3 IIBETOBBIC
buIBTPHL.

Paznen 12. KBaHTOBBIE SIBJICHUS.

Oneitel  Pe3zepdopna u manerapHas wmojaenb aromMa. Mogens atoma bopa.
Hcnyckanue u norsouieHue ceeta aroMoM. KBaHThl. JInHevaTeie CIIEKTPHI.

W P N U kA WN e
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PannoaktuBHOCTh. Anb(a-, 6eTa- U ramma-uznydeHus. CTpoeHue aToMHOIO sipa.
Hyknonnas monens aromuoro sapa. M3oromnel. PagnoaktuBHbeie npeBpamienus. [lepuon
IIOJIypacIiaia aTOMHBIX SIED.

SAnepHble peakunu. 3aKOHBI COXPAHEHHUS 3apsAI0BOrTO U MAacCOBOTO YHUCEN. DHEPrus
CBSI3U aTOMHBIX siaep. CBs3b Macchl M 3HEPruM. Peakuuu cuHTE3a W JIEJICHUS SIEP.
Ncrounnku sHeprun ConHua u 3BE37.

SAnepnHas sHepreTuka. [[ercTBusA paguOaKTUBHBIX U3IyYEHUN HA )KUBBIE OPraHU3MBI.

Jlemoncmpayuu.

1. CHeKTpbl U3JIYy4YEHHUS U MOTJIOUICHHUS.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. Conextp Bogopoaa.

4. HaGmonenue TpekoB B kamepe BuibcoHa.

5. PaboTa cu€TurKa HOHU3UPYIOIIUX U3TyUCHUH.

6. Perucrpanus usirydeHus NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnwie pabomel u onvimol.

1. HaGnrogeHue CruIONIHBIX U JIMHEWYAThIX CIIEKTPOB U3ITyUYEHHUS.

2. HccnenoBanue TpEeKOB: UBMEPEHUE SHEPTUM YACTHUIBI IO TOPMO3HOMY MyTH (I10

doTorpadusm).

3. W3mepenue pagnoakTuBHOro (oHa.

IHoBTOpHUTEIBbHO-00001AOIUI MOAYJIb.

[ToBTOpHTENHEHO--0000AIOMIMI MOAYIb MNpPEJHA3HAUYEH ISl CUCTEMaTH3alud |
0000IIEHUsT MPEAMETHOTO COACPKAHUSI U OIbITa JESATENIbHOCTH, NPUOOPETEHHOIO MHpHU
M3YYEHUH BCEro Kypca (HU3MKM, a TakkKe JJIs TMOATOTOBKM K OCHOBHOMY
rocyJapCTBEHHOMY 3K3aMeHY MO (pu3uKe sl 00y4yaromuxcs, BEIOPABIIUX 3TOT y4eOHBIN
IpEeaMET.

[Ipr wW3ydyeHMM [OAHHOTO MOAYJS PEATU3YIOTCS W CUCTEMAaTU3UPYIOTCS BHJIBI
JEsTeIbHOCTH, Ha OCHOBE KOTOpBIX OOECHeuMBaETCS MAOCTH)KEHHE NPEIMETHBIX U
MeTaIpeaMETHBIX IUTAHUPYEMBIX pE3yNbTaTOB oOyueHus, dbopmupyercs
€CTECTBEHHOHAYYHAasi TPAMOTHOCTh: OCBOEHHUE HAYYHBIX METOJOB HCCIIEIOBAHUS SIBICHUN
MPUPOBI U TEXHUKH, OBJIAJICHUE YMEHUSIMHU OOBSICHATH (PU3UUECKUE SIBJICHUS, IPUMEHSIS
ITOJyYEHHBIC 3HAHUs, PEIATh 3aa41, B TOM YHCJIE KAYECTBEHHBIE M KCIIEPUMEHTAIIBHBIE.

[IpyHUIMIIMATBHO AEATEIIBHOCTHBIA XapaKTeP JAHHOTO pa3/eia peau3yercs 3a CUET
TOT0, YTO 0OYYarOIIMECs BHIMOIHSIIOT 33aH1s, B KOTOPBIX UM MPEAJIaraeTcs:

Ha OCHOBE MOJIYYEHHBIX 3HAHHWI pACIO3HABaTh U HAYYHO OOBSICHATH (PU3NUYECKHE
SIBJICHUS B OKPY’KAIOLIEH IIPUPOIE U ITIOBCEIHEBHOM KU3HU;

MCIOJIb30BaTh HaY4YHbIE METObl UCCIIEIOBAHUS (DU3HMUECKUX SIBICHUN, B TOM UHUCIE
IUTSl IPOBEPKHU TMIIOTE3 U MOJTYYEHUSI TEOPETUYECKUX BBIBOJIOB;

OOBSCHATh HaydHble OCHOBBI HauWOojee BaXKHBIX JIOCTH)KEHUH COBPEMEHHBIX
TEXHOJIOTUI, HaNpUMEpP, MPaKTUYECKOrO0 HCIOIb30BAHUSA Pa3IUYHbIX HCTOYHUKOB
DHEPrUM Ha OCHOBE 3aKOHA IIPEBPAILCHUS W COXPAHEHHUS BCEX H3BECTHBIX BHJIOB
DHEPI'UH.



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 11O ®U3UKE
HA YPOBHE OCHOBHOTI'O OBIIEI'O OBPA3OBAHUA

N3yuyenue ¢u3uku Ha ypoBHE OCHOBHOrO 0OIEro oOpa3oBaHHs HAMpaBICHO Ha
JTOCTIDKCHUE JIMYHOCTHBIX, METANpEeIMETHBIX H TPEAMETHBIX 00pa3oBaTEIbHBIX
pE3yNbTATOB.

B pesynbrate u3ydeHus (GU3MKM HAa YPOBHE OCHOBHOIO OOIIET0 OOpa3oBaHUs Yy
oOyuarorierocst 0yayT cpopMUPOBaHBI CIEAYIOIINE TUYHOCTHBIE PE3YJIbTAThHI B YACTH:

e 1) mMaTpMoTH4ECKOr0 BOCIIMTAHUSA:

e — TpOSIBJICHUE HHTEpECa K HCTOPUM U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKOMN
bu3nUecKoil HayKH;

e — IICHHOCTHOE OTHOIICHHE K JOCTHKEHUSIM POCCHMUCKUX YIEHBIX--(DU3UKOB;

e 2) rpa:KIaHCKOTO U JYXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSA:

e — TOTOBHOCTb K aKTHUBHOMY YYacTHIO B OOCYXJEHHU OOILECTBEHHO 3HAYUMBIX U
THUYECKUX NpoOJieM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JOCTHKEHHM
bu3uKy;

e — OCO3HAHUE BAKHOCTH MOPAJIbHO--3TUYECKUX MPUHIIUMIOB B JICITEIBHOCTH YUEHOTO;

e 3)3CTeTHYeCKOro BOCIIUTAHMSI:

e — BOCHOPHUSITHE OCTETUUYECKUX KayecTB (Pu3anueckoil Hayku: €€ TapMOHUYHOTO
MMOCTPOEHHUSI, CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH;

e 4) HEHHOCTH HAYYHOI'0 NMO3HAHMS:

e — OCO3HaHME LIEHHOCTH (PU3NYECKOW HAYKM KaK MOIIHOIO MHCTPYMEHTa MO3HaHUS
MHpa, OCHOBBI Pa3BUTHS TEXHOJIOIMH, BaXKHEUILIEH COCTABISAIOIEH KYJIbTYpPHI;

e — pa3BUTHE HAyyHOM JIOOO3HATENILHOCTH, WHTEpeca K HCCIEIOBATEIbCKOM
NEATEIIbHOCTH;

e 5) popMupoBaHus KYJbTYPbI 310POBbS U SMOUMOHAIBLHOIO 0JIATOMOJIYYHS:

e — OCO3HaHME IIEHHOCTH Oe3omacHOro oOpa3a JKM3HM B  COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BaXKHOCTH MpaBuil 0€30MACHOTO MOBEIEHUS Ha TPAHCIOPTE,
Ha JIOpOTax, ¢ AJIEKTPUUECKUM U TEIUIOBBIM 000PYI0BAHUEM B JOMAIIHUX yCIIOBUSX;

e — c(pOpMHUPOBAHHOCTH HaBbIKa pe(JIeKCHUU, MPU3HAHUE CBOETO MpaBa Ha OLIMOKY U
TaKOro K€ IpaBa y Jpyroro 4ejoBeKa;

e 6) TPY10BOI0 BOCIIUTAHMSA:

e — AKTUBHOE YYaCTH€ B PEIICHUM TNPAKTUYECKUX 3anady (B paMKax CEMbH,
00pa3oBaTeNbHONM OpraHu3alliy, TOpojaa, Kpas) TEXHOJOTHYECKOM U COIMaIbHOMN
HaIpaBJIEeHHOCTH, TPEOYIOIIUX B TOM YUCIIEe U PU3NYECKUX 3HAHMI;

e — HHTEpEC K MPaKTUYECKOMY M3yUEHHIO podeccHii, CBSI3aHHBIX ¢ (PU3UKOK;

e 7)3KO0JIOTHYECKOr0 BOCIIMTAHUA:

e — OpUEHTAIMS HA MPUMEHEHHE (DU3NYECKUX 3HAHUU NJIs pelieHUs 3a7ad B 00JacTu
OKpYy>XKalollled Cpeapl, IUIAHUPOBAHUS TIOCTYNIKOB U OLIEHKHM HX BO3MOXHBIX
MOCJICICTBUUN JIUISL OKPY’KAIOILIEN CPEBI;



e — OCO3HaHHUE IN00ATBHOIO XapaKTepa 3KOJOTMUYECKUX IPOoOJIeM U IyTel UX PEICHUs;

e §) azanTanum K M3MEHAIOIUMCH YCJIOBUAM COUMAIBLHON M IPUPOAHOH Cpelbl:

e — TMOTPeOHOCTh BO B3aWMOJCWUCTBUU MPU BBHIMOJIHEHUHU HUCCIECIOBAHUNA U TPOCKTOB
bu3znyecKoil HalPaBICHHOCTH, OTKPBITOCTD OTBITY U 3HAHUSM JPYTHUX;

e — IIOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€PE3 MIPAKTUYECKYIO AEATEIbHOCTD;

e — MOTPEeOHOCTH B (HOPMHUPOBAHUH HOBBIX 3HAHUH, B TOM 4Hclie POPMYIUPOBATH UIEH,
MOHSTHUSA, TUIIOTE3bI O PUINIECKUX OOBEKTAX U SIBICHUSX;

e — OCO3HaHHE Ae(PUIUTOB COOCTBEHHBIX 3HAHMM M KOMIIETEHTHOCTEW B 0O0jacTu
bu3uKy;

e — IUTAHUPOBAHME CBOETO PA3BUTHS B MPUOOPETEHNUN HOBBIX (PH3UUECKUX 3HAHUMH;

e — CTpEMJICHHE AaHAJU3UPOBATh U BBULIBIATH B3aUMOCBSI3U IPHUPOJbI, OOLIECTBA U
HKOHOMUKH, B TOM YHCJIE C UCIOIb30BAaHUEM (PU3UUECKUX 3HAHUM;

e — OLEHKAa CBOMX JICUCTBUU C YYETOM BJIMSHHS HAa OKPYXKAIOIIYIO CPENy, BO3ZMOXKHBIX
rII00AJIbHBIX ITOCIIEACTBUH.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pesynbraTe ocBoeHHs mporpammbl Mo (pU3MKe Ha YPOBHE OCHOBHOI'O OOIIETO
oOpazoBaHus y oOyuaromerocsi OynyT copMUpPOBAaHbI MeTaNpeAMeTHbIE Pe3yJbTaThl,
BKJIFOYAIOUIUE MO3HABATENIbHBIE YHUBEPCAIbHbIE YUeOHbIE EWCTBHS, KOMMYHUKATUBHbBIC
YHUBEpCaIbHbIE YUEOHBIE IEUCTBUS, PETYJIATUBHBIC YHUBEPCAIbHBIEC yU€OHBIE IEHCTBHUS.

Ilo3HaBaTe/IbHBbIE YHHBEPCAJIbHbIE Y4eOHbIE eiiCTBUSA

ba3oBble Jjornvyeckue 1eMcTBUS:

e BBIABIATH M XapaKTEPU30BaTh CYIIECTBEHHbBIC TPU3HAKA O0BEKTOB (SIBJICHUM);

e YCTAaHABJIWBATh CYIICCTBCHHBIM IIPU3HAK KJIACCHU(PUKAIIMH, OCHOBAHHUS IS
000011IeHHs U CPAaBHEHUS,

e BBIBISITH 3aKOHOMEPHOCTH M TIPOTHBOPEYMsI B paccMaTpUBAEMBIX (haKTax,
JTAHHBIX ¥ HAOJFOACHUSAX, OTHOCSIIUXCS K (DU3UUESCKUM SIBICHUSIM;

e BBIABIATH MPUUYUHHO--CIICJICTBEHHBIC CBS3U IPH M3YYCHUU (PU3NUECKUX SBICHUM
1 TIPOIIECCOB, JIeJaTh BBIBOJIBI C UCIIOJIB30BAaHUEM JICTYKTUBHBIX W WHIYKTUBHBIX
YMO3aKIIFOUCHHH, BBIJIBUTATh THITOTE3bI O B3aUMOCBS3SIX (PU3MUECKUX BEITNINH;

e CaMOCTOSITEIPHO BBIOMpATh CHOCOO pemIeHus Y4eOHOW (u3nyeckol 3amayu
(cpaBHEHHME HECKOJBKUX BapHAHTOB PEIICHUS, BRIOOP HamOoJIee MOAXOASIICTO C
y4ETOM CaMOCTOSITEIIBHO BBIJICIICHHBIX KPUTEPHUEB).

Ba3oBble HcciaenoBaTeIbCKUe 1eHCTBUS:

e HCIIOJL30BATh BOMPOCH KaK UCCIICIOBATCILCKHI HHCTPYMEHT TIO3HAHUS;

e TMPOBOAWUTH IO CAMOCTOATEIHLHO COCTaBJIEHHOMY IIJIaHY OIBIT, HECIOKHBIN
(U3UYIECKHI SKCIIEPUMEHT, HEOOJIBIIIOE UCCASA0BAHNE (PU3HUESCKOTO SBICHUS;



OIICHWBATh HA MPUMEHUMOCTh W JOCTOBEPHOCTh WMH(MOPMAIINIO, TOJIYICHHYIO B
X0/ UCCIICTOBAHMSI WJIA YKCIIEPUMEHTA;

CaMOCTOSTENbHO (OopMyIupoBaTh OOOOIIEHWST W BBIBOABI 10 pPE3yJIbTaTaMm
IPOBEAEHHOTO HAOIIOICHUS, OIBITA, UCCIICIOBAHNS,

IPOTHO3UPOBATh BO3MOXKHOE JaJbHEWIee pa3BUTHE (PU3UUIECKHX IMPOIECCOB, a
TaK)XK€ BBIABUTATH MPEAMNOJIOXKECHUST 00 WX pPAa3BUTHM B HOBBIX YCIOBHSIX M
KOHTEKCTaXx.

Pabora ¢ unpopmanmeii:

OPUMEHSThH Pa3IMYHbIE METObl, THCTPYMEHTHI U 3aMpPOChI IIPHU MOUCKE U 0TOOpE
uHQOpMalMK WM JaHHBIX C Y4ETOM NPEAJIOKEHHONW yueOHOM ¢u3uYecKon
3a/1a4y;

aHAJIM3UPOBaTh, CHUCTEMATHU3UPOBATh W  HUHTEPIPETUPOBATH  HHOOPMALIHIO
Pa3IUYHBIX BUJOB U POPM IPEICTABICHHUS;

CaMOCTOSITEJIbHO BBIOMpaTh ONTUMAIbHYIO (OpMY MpecTaBiIeHUsT UHGOPMAIUH
Y WUIFOCTPUPOBATh PEIIAEMBIE 3aaYd HECIOKHBIMH CXEMAMH, IHArPaMMAaMH,
MHOU rpauKoOil U UX KOMOMHAIUSIMU.

KOMMyHI/IKaTI/IBH])le YHUBEPCAJIBHBIC yqeﬁnble IleICTBPIﬂ:

B X0JIe 0O0CYKJeHHsI Y4eOHOro MaTepuaia, pe3yJibTaToOB JIaDOpaTOPHBIX padoT U
IPOEKTOB 3aJ1aBaTh BOIIPOCHI O CYIIECTBY O0CYX/1a€MOM TeMbl U BBICKA3bIBaTh
U7eH, HalleJICHHbIE Ha PEIIeHUE 3aladd M TOJJepKaHhe OJaroxenaTeabHOCTH
OOIICHUS,

COTIOCTABJIATh CBOM CYXKJEHHUSl C CYKICHUSIMU JIPYIrUX Y4YacTHUKOB Juajora,
OoOHapyXUBaTh pa3IMYMe U CXOACTBO MO3ULIMII;

BbIpaXaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MUCbMEHHBIX TEKCTaX;

nyOJIMYHO TPEACTABIATh PE3YNbTAaThl BBIMOJHEHHOTO (DU3MYECKOTO OIbITa
(9KCTIEpUMEHTA, UCCIIeIOBAHUS, IPOCKTA);

NOHMMAaTh W MCHOJb30BaTh MPEUMYIIECTBA KOMAHAHON M WHIMBUIYaJbHOU
pabOThI IPU PEIICHUH KOHKPETHOM (PU3NYECKON TPOOIEMBI;

NPUHUMATH €I COBMECTHOM NEATEIHHOCTH, OPTaHU30BbIBATh JEHCTBUS MO €€
JOCTHKECHHIO: PACTpeAeisaTh pOJU, OOCYKIaTh MPOIECCHl U  PE3yNbTaThI
COBMECTHO paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIFOJIEH;

BBIMOJIHATH CBOIO YacTh PabOThl, JOCTUTas KAUECTBEHHOTO Pe3yJIbTaTa 10 CBOEMY
HaNpaBJIECHUIO U KOOPIAUHUPYS CBOM JIEUCTBUS C IPYTUMU YJICHAMH KOMaH/Ibl;
OIICHMBAaTh KAa4eCTBO CBOEro BKJaaa B OOMIMI TPOAYKT TO KPHUTEPHSIM,
CaMOCTOSITENIEHO CPOPMYITHPOBAHHBIM yUACTHUKAMHU B3aUMOICHCTBHS.

PeryisiTuBHBIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusamnus:

BBISIBIISITH TPOOJIEMBbI B JKM3HEHHBIX M YYEOHBIX CUTYyaIHsIX, TPEOYIOIMUX IS
penieHust PU3NIECKUX 3HaAHUK;



OPHUEHTUPOBATHCS B Pa3IMYHBIX OAX0JAaX NPUHATHS ~ PELICHUU
(MHAMBUAYAJIBHOE, IPUHATHE PELICHMS B TPYIIE, IPUHATHAE PELLIEHUN IPYIIION );
CaMOCTOSITENIbHO COCTaBIISITh aJITOPUTM pelIeHUs (PU3NUECKOl 3a/1auu UM TIIaHa
UCCIIEJIOBaHUSI C YUETOM MMEIOUIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEM,
apryMEHTUPOBATh IIPEUIaracMble BapUaHThI PELLICHUM;

JenaTh BEIOOp U OpaTh OTBETCTBEHHOCTD 32 PEIlICHUE.

CﬂMOKOHTpOHL, 3MO]_II/IOHaJIbHI)Il7[ HHTEJJICKT:

JaBaTh aJICKBaTHYIO OLEHKY CUTYallMl U MPEJIaraTh IJIaH €€ U3MECHEHUS;
OOBSACHSATH MPUYUHBI JTOCTUXKEHUS (HEIOCTHXKEHUS) PE3ybTaTOB JEATEIBHOCTH,
JaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHUBBI B JACSATENBHOCTh (B TOM YHCIE B XOJ BBIIOJHEHHUS
($U3NYECKOr0 MCCNEOBaHUS WM IPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB,
WU3MEHHUBIINXCS CUTyalluH, YCTAHOBJIEHHBIX OMHUOOK, BOZHUKIIMX TPYIHOCTEH;
OLICHMBATh COOTBETCTBUE PE3YJIbTaTa LEJIH U YCIOBHSIM;

CTaBUTh ce0s Ha MECTO JAPYroro 4eioBeKa B XOJ€ CIOpa WM JIUCKYCCHHM Ha
Hay4HYIO TEMY, IOHUMaTh MOTHUBBI, HAMEPEHUS U JIOTUKY JAPYTOro;

MpU3HaBaTh CBOE MpaBO HA OIIMOKY NpPH PEHIEHUH (PU3NYECKUX 3aqady WU B
YTBEPKJICHUAX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO JPYIoro.

HPEIMETHBIE PE3YJIBTATDI

K kxoHny oOyueHuss B 7 KJjacce IpeAMETHbIE pe3yJbTaThl Ha 0a30BOM YpPOBHE
JOJIKHBI OTPAKaTh C(POPMUPOBAHHOCTD Y OOYUAIOIIMXCA YMEHUM:

WCTIOJIL30BaTh TOHATHUA: (PU3UUECKHE M XUMHUYECKHE SIBJICHMS, HAOJIOJCHHUE,
DKCIIEPUMEHT, MOJeNlb, THUIOTe3a, €IUHUIIBI (U3UYECKUX BEIMYUH, aTOM,
MOJIEKYJIa, arperaTHble COCTOSIHHS BeIecTBa (TBEPIOE, KHUAKOE, Ta3000pa3Hoe),
MEXaHWYeCcKoe ABWKEHUE (PAaBHOMEpPHOE, HEPABHOMEPHOE, MPSMOJIMHENHOE),
TpaeKTopHs, paBHOJACUCTBYIoIas cuia, Aedopmanus (ymnpyras, mjaacTayeckas),
HEBECOMOCTb, COOOUIAIOIINECS COCY/IBL;

paznuyath sBieHus (Auddys3usa, TEMIOBOE JIBIKEHHWE YaCTUIl BEIIECTBa,
PaBHOMEPHOE JBHKEHUE, HEPABHOMEPHOE JIBUKEHUE, UHEPLUS, B3aUMOJCHCTBUE
T€J, paBHOBECHE TBEPIBIX TeJl C 3aKPEIUIEHHOW OChIO BpallleHHs, Mepenaya
JaBJICHUs] TBEPJBIMU TEJIaMHU, KUJIKOCTSIMU M Ta3zamH, aTMochepHOe JaBJICHHE,
[JIABaHUE TeJI, MPEBPAIICHUS MEXAaHUYECKOM OHHEpPruu) IO OMNHCAHUI0 UX
XapaKTepHbIX CBONCTB U HAa OCHOBE OIBITOB, JAEMOHCTPUPYIOIIUX JIaHHOE
(du3nuecKoe BJICHUE;

pacrio3HaBaTh MNPOSBICHUE H3YUYCHHBIX (DU3MUECKUX SIBJICHUN B OKpYXKaIOIIEM
MHUpEe, B TOM 4YHCje (PU3MYECKUE SIBJICHUS B MPUPOJE: NMPUMEPHI JIBUKEHUS C
Pa3IMYHBIMHA CKOPOCTSIMH B )KMBOM U HEKUBOW MPUPOJE, NEHUCTBUE CUIIBI TPEHUS
B MPUPOJIC€ U TEXHUKE, BIUSHUE aTMOC(EPHOTrO JABJICHHUS HA KHBOW OpraHU3M,
IJIaBaHWE PBIO, phlYaru B TeJie YeOBeKa, MIPU STOM IMEPEBOJUTH MPAKTHUUYECKYIO



3a1a4y B y4eOHYIO, BBIJCNATh CYIIECTBEHHbIE CBOWCTBA (MPU3HAKK) (U3UUECKUX
SIBJICHUIM;

OMHUCHIBATh HW3YYCHHbIE CBOWCTBA Tel U (UINYECKUE SBIICHUS, HCIONbB3YS
¢usnyeckue BenUUMHBI (Macca, 0O0BEM, IUIOTHOCTH BEIIECTBA, BpeMs, IyTh,
CKOPOCTb, CpEIHssl CKOPOCTb, CHJIA YIPYTOCTH, CHJIA TSDKECTH, BEC Tela, CHIIA
TpEHUs, JaBlieHHE (TBEPAOrO Tesa, >KUIKOCTH, Ta3a), BHITAJIKMBAIOIIAS CHJIA,
MeXxaHu4yeckas padoTa, MOIIHOCTh, IJIEYO CHJIBI, MOMEHT CHJIbI, KOd((UIIHEeHT
IIOJIE3HOTO JEHCTBUS MEXAHU3MOB, KMHETUYECKas M MOTEHLUAJIbHAs SHEPrus),
OpU ONMCAaHUM NPAaBUIBHO TPAKTOBaTh (HU3MUECKUA CMBICI HCIIOJIb3yEMbIX
BEJIMYMH, HUX OOO3HAUYEHHUS M E€IUHULBl (U3NYECKUX BEIMYUH, HAXOAWUTH
(GopMyIbl, CBA3BIBAIOIIKME JAHHYIO (DU3HUECKYI0 BEIUYMHY C JIPYTHMH
BEJIMUYMHAMHU, CTPOUTH TpadUKH H3YYCHHBIX 3aBUCHUMOCTEH  (PU3NUECKUX
BEJINYMH;

XapaKTepU30BaTh CBOWCTBA Tel, (PU3MUECKUE SBJICHUS U MPOILECCHI, HCIONb3Ys
MpaBuUia CJIOKEHUsSI CUJl (BAOJb OJHOM mpsmoit), 3akoH ['yka, 3akoH Ilackais,
3aKOH ApxXuMena, MPaBUJIO paBHOBecHsl pbluara (0Ji0Ka), «30JI0TOE IMPABUIIO»
MEXaHUKH, 3aKOH COXPAHEHHMsS MEXaHWYECKOW OHHEPruu, MpH OSTOM J1aBaTh
CIIOBECHYIO (OpPMYJTUPOBKY 3aKOHAa M 3alUCBhIBATh €ro MaTeMaTHU4YecKOe
BBIPAKEHUE;

OOBACHATH (PU3NYECKUE SIBJIICHUS, MPOLIECCHl U CBOWMCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE CHUTyallUd MpPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BbIABIATH
OPUYUHHO--CJIEJICTBEHHBIE CBSI3HU, CTPOUTH OOBSICHEHHE U3 |—2 JIOrMyeckux
I1aroB ¢ ONOpoi Ha 1—2 U3y4YeHHBIX CBOMCTBA (PU3UUYECKUX SIBICHUMN, PU3NIECKUX
3aKOHA WJIN 3aKOHOMEPHOCTH;

pemiaTh pacy€THble 3a1ayu B 1—2 NEWCTBHS, MCIOJIBb3YS 3aKOHBI U (POPMYIIBI,
CBA3BIBaIOIME (DU3UUYECKME BEJIMYMHBI: HAa OCHOBE aHajiW3a YCIOBHS 3aJaud
3aMUChIBaTh KPaTKOE yCJIOBUE, MOACTABIATh (PU3MUECKUE BEIUYUHBI B (DOPMYIIbI
U TPOBOJAUTH pacu€Thl, HAXOAWUTh CIPABOYHbIC JaHHbIC, HEOOXOIWMBIE IJIf
pemieHuss 3a7ay, OLICHUBATh PEATMCTUYHOCTh MOJYYEHHOW  (pu3myeckoi
BEJIMUMHBIL;

pacno3HaBaTh NpoOOJIEMbl, KOTOPbIE MOYHO PEIIUTh MPU MOMOUIM (HUIUUECKUX
METOJIOB, B ONMCAHWUU MCCIICJOBAHUS BBIIEIATH MPOBEPSEMOE IMPEATIOI0KEHHE
(rumoresy), pa3auyaTh U UHTEPIPETUPOBATH MOJYYECHHBIA pE3yJbTaT, HAXOAMUTH
OIIMOKH B XOJI€ ONBITA, JIJaTh BBIBOJIBI 110 €r0 PE3YJIbTATaM;

IPOBOJUTH OMBITHI MO HAOMIOJAEHUI0 (DU3NYECKUX SIBICHUN WM (U3HYECKUX
CBOMCTB Tell: (OpMYyJIUpPOBaTh MpOBEpsSEMble MPEANOJIOKEHUs, CcoOUpaTh
YCTaHOBKY M3 TNPEIJI0KEHHOIO0 OOOpYAOBaHHUs, 3aMUCBHIBaTh XOJ OIBbITa U
(opMyITUpPOBATH BHIBOIBI;

BBINIOJIHATD MPSMble M3MEPEHUS PACCTOSIHUS, BPEMEHH, Macchl Tena, 00bEéMma,
CWJIbl M TEMIIEpATyphbl C UCIOJIb30BAHUEM AHAIOTOBBIX U IUGPOBBIX NPUOOPOB,



3alyChIBaTh MOKa3aHWid NOpuOOpoB ¢  Yy4ETOM  33JaHHOM  aOCOJIOTHOM
IIOIPEIIHOCTH U3MEPEHNN;

MPOBOANTH HCCIEIOBAaHUE 3aBUCHUMOCTH OAHONW (DU3UYECKOM BETUYMHBI OT
JAPYTo# ¢ UCIIOJIb30BAHUEM TNPSAMBIX U3MEPEHUH (3aBUCUMOCTH IIyTH PaBHOMEPHO
JBWKYIIETOCsl T€lda OT BPEMEHM JBM)KECHUS TEJa, CUJIbl TPEHUS CKOJIBXKEHHUS OT
Beca Teja, KadecTBa OOpabOTKM TMOBEPXHOCTEH TEN W HE3aBUCUMOCTH CHIIBI
TpPeHHs] OT IUIOMIAJM CONPUKOCHOBEHUS TE€J, CHUJIBl YHOPYTOCTH OT YyJJIMHEHUS
IpPY>KUHBI, BBITAIKUBAIOIIEH CHJIBI OT 00bEMa NOTPYKEHHOM YacTH Tejla U OT
IUIOTHOCTHU JKUJKOCTH, €€ HE3aBUCHUMOCTH OT IJIOTHOCTH Teja, OT IIyOWHBI, HA
KOTOPYIO MOIPYKEHO TENO, YCIOBUI IUIaBaHUs TeJl, yCIOBUN PaBHOBECHS pbluara
u OJIOKOB), y4acTBOBaTh B IUIAHUPOBAHWUU Y4YEOHOTO HCCIEIOBaHUS, COOUpATh
YCTAaHOBKY U  BBIMOJHATH M3MEPEHHUA, CIEAys MPEeAJIOKCHHOMY IUIaHy,
(uKcHupoBaTh pe3ysbTaThl MOJIYYEHHONW 3aBUCUMOCTH (DU3MUECKHUX BEIMYUH B
BUJE MPEJIOKEHHBIX Ta0Iul U TpaduKOB, JejaTb BBIBOJBI IO pPeE3yJbTaTaMm
MCCJIEI0BAHMS;

MPOBOANTHh KOCBEHHBIC M3MEPEHUS (U3NYECKUX BEIMYMH (IJIOTHOCTH BEILIECTBA
KHUIKOCTH M TBEPJOTO Tejla, CHIa TPEHHSI CKOJBKECHHS, IABJICHHUE BO3/yXa,
BBITAJIKUBAIOIIAsA CHIa, JEHCTBYIOLIAs Ha TNOTPYKEHHOE B JKHMIKOCTh TEJO,
KOX(QOUIUEHT  MOJIE3HOTO  JEWCTBUS  NIPOCTBIX  MEXAHU3MOB),  CIEIYs
NPENJIOKEHHOW  WHCTPYKUMHU: TPU  BBINIOJHEHUH HM3MEPEHUH  coOuparth
AKCIIEPUMEHTAIBHYIO YCTAHOBKY U BBIUMCIIATH 3HAUEHUE HCKOMOM BEITMYUHBL;
coOnroAaTh MpaBWJIa TEXHUKU OE30MACHOCTH MpH padboTe ¢ 1abopaTOPHBIM
000py10BaHUEM;

yKa3bIBaTh MPUHUUIBI JEHCTBUS MPUOOPOB M TEXHUUECKUX YCTPOWCTB: BECHI,
TEPMOMETp, JMHAMOMETpP, COOOIIAIOUIMECS COCyAbl, OapoMeTp, pblyar,
MOJIBWKHBIA M HETIOBMKHBIN OJIOK, HAKIIOHHAS TUIOCKOCTb;

XapaKTepU30BaTh MPUHLUIBI JEHCTBUS H3YUYEHHBIX NPUOOPOB M TEXHUYECKUX
YCTPOKNCTB C OMOPOW HA MX OMUCAHUs (B TOM YHWCIE: MOAMIUITHUKYU, YCTPOMCTBO
BOJIONIPOBO/IA, TUAPABIMYECKUI TMpPEcC, MAHOMETP, BBICOTOMEp, IOPITHEBOM
HacoC, apeoMeTp), MCIOJIb3ysl 3HaHUA O CBOMCTBax (DU3UYECKUX SIBICHUU U
HE00XoAuMbIe (PU3NYECKHE 3aKOHBI U 3aKOHOMEPHOCTH;

OPUBOJUTH TMPUMEPHl (HAXOAUTh MHQPOPMALUIO O MPUMEpax) MPaKTUYECKOTO
UCIOJb30BaHUS (PU3NUECKUX 3HAHUI B MOBCEIHEBHOM KHU3HU JUIsl 00€CIeUeHUs
0e30macHOCTH MpU OOpalIeHUuU ¢ MPUOOpaMu U TEXHUYECKUMHU YCTPONCTBAMH,
COXpaHEHUsl 3JI0POBbsI M COOMIOJAEHUS HOPM SKOJOTHYECKOTO IOBEIACHUS B
OKpYXarouen Cpee;

OCYIIECTBISATH OTOOpP UCTOYHUKOB MH(pOpMaIK B MIHTepHETE B COOTBETCTBHUH C
3aJJaHHBIM [TOMCKOBBIM 3allpOCOM, Ha OCHOBE HMMEIOIIMXCS 3HAHUH M MyTEM
CpPaBHEHHUS Pa3UYHBIX UCTOYHUKOB BBIICTATH WH(OPMAIINIO, KOTOPAS SBISIETCS
IPOTUBOPEYUBON UITM MOKET OBITh HEIOCTOBEPHOM;



WCIIONIb30BaTh TIPU BBINIOJHEHUH YYEOHBIX 3aJaHUil HAy4YHO--TIOMYJIPHYIO
JIUTEpaTypy (PU3NYECKOTO COAEp>KaHUs, CIPAaBOYHbIE MaTEpUaJIbl, PECYPChl CETU
WuTepHer, Bianerh NpuéMaMH KOHCIIEKTHPOBAHMSI TEKCTa, MPEOOpa30OBaHUS
MH(QOPMALIUU U3 OAHOI 3HAKOBOI CUCTEMBI B JIPYTYIO;

cO3/1aBaTh COOCTBEHHBIE KPAaTKHE MUCbMEHHBIC U YCTHBIE COOOIIEHUS Ha OCHOBE
2—-3 UCTOYHHKOB uH(MOpManUU (UNYECKOTO COAEPKAHUA, B TOM UHUCIE
nyOJIMYHO JIefaTh KpaTKUE COOOIIEHUS O pe3yibTaTaxX MPOEKTOB HIIM YYEOHBIX
MCCIIEIOBAaHM, TPU 3TOM T'PAMOTHO HCIIOJIB30BaTh W3YYECHHBIH HOHSITUHHBIN
anmapar Kypca GU3UKH, CONPOBOXKAATH BHICTYIUICHUE TPE3eHTAINEH;

Ipyd  BBINOJHEHUH YYEOHBIX MPOEKTOB M  HCCIEJIOBAHUN  pacrlpenemsTh
00s13aHHOCTH B TPYIIIE B COOTBETCTBUU C MOCTABJICHHBIMU 3a/ladaMH, CICIUTH 3a
BBITIOJTHEHUEM IUIaHa JCMCTBHIM, aJeKBATHO OLIEHMBAaTh COOCTBEHHBIM BKIJIAJ B
NeSITeIbHOCTh TPYIIbI, BBICTpAaBaTh KOMMYHUKAaTHBHOE B3auMOJIEICTBUE,
YUUTBIBasi MHEHUE OKPYKAIOIIHX.

K kxoHny oOyueHuss B 8 KJjacce mpeaAMETHbIE pe3yJbTaThl Ha 0a30BOM YpPOBHE
JOJIKHBI OTPaKaTh C(POPMUPOBAHHOCTD Y OOYUAIOIIMXCA YMEHUM:

MCIIOJIb30BAaTh MOHATHA: MAacca U pa3MepPbl MOJIEKYJI, TEIJIOBOE ABUKEHUE aTOMOB
U MOJIEKYJ, arperaTHbleé COCTOSIHMS BEIIECTBA, KPUCTAUIMYECKHE U aMop(HBbIE
TE€Ja, HACHILICHHBI M HEHACBIIEHHBIN Iap, BIAKHOCTb BO3[yXa, TEMIEpATypa,
BHYTPEHHSISI DHEPIHs, TEIUIOBOW JBHUIATENIb, AJIEMEHTAPHBIA JJIEKTPUUYECKUN
3apsAll, DSJEKTPUYECKOE TMOJie, MPOBOJAHUKM M JUAJIEKTPHUKH, TOCTOSHHBIN
AIEKTPUYECKUI TOK, MATHUTHOE TI0JIE;

pa3nanyaTh sBJIEHUS (TEIIOBOE paclIMpPEHUE U CKAaThe, TEIUIoNepeada, TermIoBoe
paBHOBECHE, CMAauyMBaHME, KalWUIAPHBIE SIBJICHUS, HCIAPEHUE, KOHIEHCaLus,
IJIaBJ€HUe, KpUCTau3alus (OTBEpAEBaHUE), KWUIIEHHE, TerJonepeaaya
(TemIonpoOBOHOCT, KOHBEKIUS, U3IIy4YEHHE), ANEKTpU3aALUs TeN,
B3aUMOJICWCTBHE  3apsA0B, JECUCTBUSA  IJIEKTPUYECKOTO TOKA, KOPOTKOE
3aMbIKaHUE, B3aUMOJEWCTBUE MAarHUTOB, JEWCTBHE MAarHUTHOIO TIOJIA Ha
MPOBOJHUK C TOKOM, DJIGKTPOMAarHUTHasE MHAYKIMS) 1O ONHCAHUIO UX
XapaKTEpHbIX CBOWCTB M Ha OCHOBE OIBITOB, JEMOHCTPUPYIOIIMX JaHHOE
(u3ruecKoe SBICHUE;

pacrno3HaBaTh IMPOSIBICHUE U3YYEHHBIX (PU3MUECKUX SIBJICHUHA B OKPYKAIOLIEM
MUpE, B TOM uncie GU3NYECKUe SIBJICHUS B IPUPOJIE: TIOBEPXHOCTHOE HATSKEHUE
U KanWUISIpHBIE SIBICHUS B IPUPOJIE, KPUCTAIIBI B Ipupoe, u3inydenue ColHua,
3aMep3aHue BOJOEMOB, MOpCKHE Opu3bl, 00pa3oBaHHE pPOCHI, TyMaHa, HHeEs,
CHera, OJJICKTPUYECKUE SIBICHUS B aTMocdepe, IJIEKTPUUYECTBO IKUBBIX
OpPraHM3MOB, MarHUTHOE TOJie 3eMJIH, Jpeild MOJIOCOB, POJIb MATHUTHOIO TOJIS
JUISL KU3HHA Ha 3emule, MOJIIPHOE CUSIHUE, NPU 3TOM IMEPEBOAUTH MPAKTHYECKYIO
3a/1a4y B y4eOHYIO, BBIICNIATH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKK) (PU3MUECKUX
SIBJICHUI;



OMKCHIBATh HW3YYEHHBIE CBOWCTBA Tel W (DU3UYECKUE SBICHUS, HCIOIB3YS
¢usznuecknue BENMMUYWHBI (TEMIlepaTypa, BHYTPEHHSS JHEPTus, KOJMYECTBO
TEIJIOTHI, YJACNbHAS TEIUIOEMKOCTh BEIECTBA, yJelIbHAs TEIUIOTa IUIaBJICHHUS,
yIeiapHas Teryiora mapooOpa3oBaHUs, yAeNbHAs TEIUIOTa CropaHUs TOIUIHMBA,
KOO(POUIIMEHT TIOJNIE3HOTO JEHCTBUS TEIJIOBOM MAIIMHBI, OTHOCUTEIHHAS
BIQXKHOCTh BO3AyXa, OJCKTPUUECKUU 3aps], CHJIa TOKa, OJICKTPUUECKOE
HaIpsHKEHUE, CONMPOTUBIICHNE TIPOBOAHUKA, YACIHHOE COMPOTHUBIICHUE BEIICCTBA,
paboTa W MOIIHOCTh DSJCKTPHUUECKOTO TOKA), TPHU ONMHCAHUW TPABHIHHO
TPAKTOBAaTh (PU3UYECKUI CMBICT HCIIOJB3YyeMbIX BEIUYHH, OOO3HAYCHHS WU
CIMHULIBI (PU3NYCCKUX BEIWYHH, HAXOIUTh (OPMYJIBI, CBS3BIBAIOIINC TAHHYIO
(U3UYECKYI0 BEIMUMHY C JAPYTHMMH BEIIMYUHAMU, CTPOUTH TPadUKH W3YUECHHBIX
3aBUCUMOCTEH (PU3MUECKUX BEITNIMNH;

XapaKTepu30BaTh CBOWCTBA TelN, (PM3MUECKUE SBICHUS M MPOIECCHI, HCIIONB3YS
OCHOBHBIC  TOJIOKEHUS  MOJICKYJIPHO--KHHETUYECKOM  TEOPUU  CTPOCHUS
BEIIIECTBA, MPHUHIUI CYMEPHO3UIIMK ToJiel (Ha KAa4eCTBEHHOM YPOBHE), 3aKOH
COXpaHEeHHUs 3apsaa, 3akoH Oma [i1d ydacTka 1uenu, 3akoH Jxoyna—JIeHna, 3aKox
COXpaHEHUSI DHEPTUH, MPU 3TOM JaBaTh CIOBECHYIO (OPMYJIUPOBKY 3aKOHA H
3aMHUChIBaTh €r0 MAaTEMaTHYECKOE BhIPAKEHUE;

OOBACHATH (PU3UUECKHE MPOLIECCHl U CBOWCTBA TEJl, B TOM YUCJIE U B KOHTEKCTE
CUTYaIHH MIPaKTUKO-OPUECHTUPOBAHHOTO XapakTepa: BEISIBIISATD
MIPUYHHHO-CJICICTBEHHBIC CBS3H, CTPOUTH OOBSICHEHHE M3 1—2 JIOTMYECKUX IIaroB
Cc omopoil Ha 1-2 U3Y4YEHHBIX CBOMCTBA (PUBMYECKUX SIBICHUH, (U3HUUYECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarh pacy€THbIe 3alauyu B 2—3 NEWUCTBHS, WUCIOJIB3YS 3aKOHBI U (POPMYIIHI,
CBs3BIBAIONIME (DU3UYECKHME BEIMYMHBI: HAa OCHOBE aHajaW3a YCIIOBHS 3aa4d
3aMUCHIBaTh KPATKOE YCJIOBHE, BBISBISITH HEIOCTATOK JAHHBIX I PEIICHUS
3a/laud, BBHIOMpaTh 3aKOHBI W (GOPMYJbI, HEOOXOIUMBbIE [JIsi €€ pEeIICHHS,
IPOBOJUTH PACUETHI M CPABHUBATH MOJIYUCHHOE 3HAUCHUE (PU3NYECKON BETUUMHBI
C U3BECTHBIMU JTAHHBIMU;

pacrmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOYKHO PEIIUTH MPU TIOMOIIH (HU3UIECKUX
METO/JOB, HCIOJIB3ysl ONMUCAaHWUE WCCICAOBAHUS, BBIACIATh IPOBEPIEMOC
MPEINoI0XKEHNE, OIEHUBATh MPABMWIHLHOCTD MOPSIKA TPOBEICHUS UCCIIEIOBAHNUS,
JIeaTh BBIBO/IBI;

IIPOBOJUTEL OIBITHI IO HAOMIOMECHUI0 (DU3UYCCKUX SIBICHUN WM (U3HMUCCKUX
CBOKMCTB TeN (KalmWUSIPHBIC SIBJICHUS, 3aBUCHUMOCTBH JAaBJICHHS BO3AyXa OT €Tro
00BbéMa, TemmepaTypbl, CKOPOCTH TMpOIlecCa OCTHIBAHWS W HArpeBaHUs TIPH
M3IIy9CHUH OT I[BETa W3JIyYaromieil (MOTJIOMIArOIIei) MOBEPXHOCTH, CKOPOCTH
UCTIapEHUs] BOJBI OT TEMIEPAaTyphl >KUIKOCTH W TUIOMAAN €€ TOBEPXHOCTH,
AIIEKTPU3AMS TEJ M B3aUMOJCHCTBHE AJICKTPHYCCKUX 3apsI0B, B3aUMOJICHCTBUE
MOCTOSIHHBIX ~ MarHWTOB, BHU3yalIM3alldsd MAarHUTHBIX TIOJIed  TTOCTOSIHHBIX
MarHuTOB, JIEWCTBHSI MAarHUTHOTO TIOJII HA TPOBOJHUK C TOKOM, CBOWCTBA



ANEKTPOMArHUTa,  CBOWMCTBA  JJEKTPOJABHUIATENsl  IOCTOSHHOIO  TOKA):
(GopMynupoBaTh TpOBEpsEMble TMPEANOTIOKEHUsI, COOMpaTh YCTAaHOBKY U3
MPEIJIOKEHHOTO 00OpYyI0OBaHMs, OINUCHIBATh XOJ OMNbITa U (OPMYIUPOBATH
BBIBO/IbI;

BBIMOJHATh MPSAMbIE HU3MEPEHUS TEMIEpPaTypbl, OTHOCUTEIBHON BIAXKHOCTU
BO3/lyXa, CWJIbl TOKA, HANPSKEHUS C UCIIOIb30BAHUEM AHAJIOrOBBIX NMPUOOPOB H
JaTYNKOB (PU3NYECKUX BEIMYMH, CPABHUBATH PE3YJIbTAThl U3MEPEHHUM C y4ETOM
3aJJaHHOM a0COJIIOTHON MOTPEIIHOCTH;

IPOBOJUTh HCCIIEJOBAHUE 3aBUCHUMOCTH OJHON (U3NYECKOW BEIMYUHBI OT
JpPYTrofl ¢ KCIHOJIb30BAHUEM IMPSIMBIX HM3MEpPEHUH (3aBUCUMOCTH COIPOTUBIICHMUS
MPOBOJIHAKA OT €ro JUIMHBI, IUIOAAM IONEPEYHOI0 CEYEHHS U YIEIbHOIrO
CONPOTHUBJICHUS BEIECTBA MTPOBOJHUKA, CUJIBI TOKA, UAYIIEr0 Yepe3 NPOBOJHUK,
OT HamNpsHKEHUsT Ha IMPOBOJHUKE, MCCIEAOBAHUE IIOCIENIOBATEIIBHOTO U
NapajuleIbHOTO  COEIWHEHU IPOBOJHHUKOB): IUIAHUPOBATh HCCIEIOBAHUE,
coOHpaTh YCTAaHOBKY W BBINIOJHATh U3MEPEHHUS, CIEIYs MPEMIOKECHHOMY IUIaHy,
(buKCHUpOBaTh PE3yJbTAThI MOJYYCHHOW 3aBUCUMOCTHY B BUJI€ TaOJIUIl U TpadUKOB,
JIeNaTh BBIBOJIbI 110 PE3YJITATAM UCCIIEIOBAHUS;

OPOBOJUTh  KOCBEHHBIE  U3MEpeHHMs]  (U3NYECKUX  BelMMYuH  (yJenbHas
TEIUIOEMKOCTh BEIIECTBA, CONPOTUBIEHUE MPOBOJHUKA, paboTa M MOUIHOCTh
AIEKTPUYECKOr0 TOKA): MJIAHUPOBATh U3MEPEHUS, COOMPATH SKCIIEPUMEHTAIBHYIO
YCTaHOBKY, CJIeysl TNPEIJIOKEHHOM WHCTPYKLHMH, W BBIYUCIATH 3HAYCHUE
BEJIMYUHBL;

coOnroAaTh MpaBWiIa TEXHUKU OE30MACHOCTH MpH padboTe ¢ 1ad0opaTOPHBIM
000pyT0BaHUEM;

XapaKTEepHU30BaTh MPUHUMUIBI JEUCTBUS W3YYEHHBIX MPUOOPOB M TEXHUYECKUX
YCTPOWCTB € OMOPOM Ha UX ONMUCAaHUA (B TOM YHCIIE: CUCTEMA OTOIUICHHS TOMOB,
TUTPOMETP, MapoBasi TypOMHA, aMIIEPMETP, BOJIBTMETP, CUETUUK BIEKTPUUECKOM
SHEPrUM, AIEKTPOOCBETUTENbHBIE MPUOOPHI, HAarpeBaTelIbHBIE 3JIEKTPOINPUOOPHI
(mpumepsr), ANEKTPUYECKUE peI0XpaHUTENH, AIEKTPOMATHUT,
ANIEKTPOJBUTATENb TOCTOSHHOTO TOKa), MCIOJb3ysl 3HAaHUA O CBOMCTBax
(u3HUECKUX SABICHUN U HEOOXOAUMBbIE PU3NYECKHUE 3aKOHOMEPHOCTH;
pacrno3HaBaTh NPOCThIE TEXHUYECKUE YCTPOMCTBA U U3MEPUTEIbHBIE IPUOOPHI 11O
CXeMaM U CXEMaTUYHbIM pHCYHKaM (KMIKOCTHBIH TEpMOMETp, TEepMOC,
NICUXPOMETpP, TUTPOMETpP, [BUraTelb BHYTPEHHETrO CrOpaHusi, 3JIEKTPOCKOII,
peocTar), COCTABJSTb CXEMbI JJIEKTPUYECKHX IEeNed C MOoCIeA0BaTEeIbHBIM U
napajulebHBIM COEIMHEHUEM JJIEMEHTOB, pasiinyasl YCIOBHbIE O00O3HAYCHUS
AJIEMEHTOB 3JIEKTPUUYECKUX LETEH;

NPUBOIUTH MNPUMEpPHl (HAXOAUTh WHGOPMAIUIO O TPUMEPAX) MPAKTUYECKOTO
UCIOJIb30BaHUsl (PU3MUECKUX 3HAHWNA B MOBCEAHEBHOM KU3HU ISl 0O€CIeueHus
0e30MacHOCTH MpU OOpalIeHUuU ¢ MPUOOpaMu U TEXHUYECKUMHU YCTPONCTBAMH,



COXPAaHEHHUsI 3[0pOBbS M COOJIIOIEHUST HOPM 3KOJOTHYECKOrO IOBEACHUS B
OKPYXaroUIen Cpee;

OCYIIECTBIATh MOUCK MHpOpMauu (HU3MUECKOTO conepkanus B MHTepHeTe, Ha
OCHOBE UMEIOLINXCS 3HAHUM U MyTEM CPAaBHEHUS JOIOJIHUTEIbHBIX NCTOYHHUKOB
BBIIEATh UH(OPMALINIO, KOTOpas SIBISIETCS MPOTUBOPEYMBON WIIM MOYKET OBIThH
HEJIOCTOBEPHOM;

UCIIONIb30BaTh TIPU BBIMIOJHEHUH YYEOHBIX 3aJaHUil HAyYHO--TIOMYJISAPHYIO
JIUTEpaTypy (PU3NYECKOTO COAEpPKaHUs, CIPAaBOYHBIE MaTEpUaibl, PECYPChl CETH
WuTepHer, BianeTs NpuUEMaMM KOHCIIEKTHPOBAHMSI TEKCTa, MPEoOpa3OBaHMs
MH(pOpPMAIIMU U3 OJHOW 3HAKOBOW CUCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHBIEC MUCHMEHHBIE M KpPaTKHWE YCTHBIE COOOIICHUS, 0000IIast
MH(GOPMALIMI0O M3 HECKOJBKUX HMCTOYHHUKOB (PU3UYECKOTO COJICpPKAHUS, B TOM
quclie MyOJIMYHO TPEJCTABIATh PE3YIbTaThl IPOEKTHOW WM UCCIIENOBATEIbCKOMI
JESTEIbHOCTH, MPU ATOM TIPaMOTHO HCIOJIb30BaTh H3YYECHHBIH MOHSITHHHBIN
anmapart Kypca GU3HUKH, COMPOBOKIATH BHICTYIIJICHUE MMPE3CHTAIUCH;

MIPHU BBIMIOJHEHUH YYEOHBIX MPOEKTOB M MCCIEIOBAaHUNA (U3UYECKUX MPOIECCOB
pacrupenenaTb OOS3aHHOCTH B TPYMIE B COOTBETCTBHH C IOCTaBICHHBIMU
3aJjladyaMM, CJIEAUTH 3a BBINOJIHEHHUEM ILIaHa JEWCTBUNH U KOPPEKTHPOBATh €ro,
aJIecKBaTHO OIICHMBAaTb COOCTBEHHBIH BKJIaJ B  JIEATENbHOCTh TPYIIIIHI,
BBICTpAaWBaTh KOMMYHHKATHBHOE B3aWMOJCWCTBHE, TMPOSABISASA TOTOBHOCTD
paspemniarb KOHMIUKTHI.

K konmy oOyuenuss B 9 kjacce MpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE
JIOJIKHBI OTPpaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh TMOHATHS: CHUCTEMa OTCU€Ta, MaTepualbHas TOYKa, TPAECKTOpUS,
OTHOCUTEIBHOCTh ~ MEXaHWYECKOro  JABWXKeHus, naedopmauus  (ympyras,
MJIaCTUYECKasl), TPEHUE, LEHTPOCTPEMUTENBHOE YCKOPEHHE, HEBECOMOCTh U
Heperpy3Ku, LEHTP TAKECTH, A0COJIIOTHO TBEPOE TEJ0, UEHTP TAKECTH TBEPAOTO
Tela, PaBHOBECHE, MEXaHWYECKHE KOJIeOAHUS W BOJHBI, 3BYK, HHOPa3ByK H
YABTPa3BYK, 3JEKTPOMATHUTHBIE BOJIHBI, IIKaJa 3JIEKTPOMATHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh U aJTbHO30PKOCTh, CIIEKTPhI UCITYCKaHUS U MOTJIONIEHUS, albda-,
0eTa- 1 raMMa-u3Ty4YeHuUs, U30TOMbI, IAECPHAs YDHEPreTHKA;

pazinyath SABJCHUS (PaBHOMEPHOE W  HEPAaBHOMEPHOE MPSIMOJIMHENHOE
IBUKEHHE, PAaBHOYCKOPEHHOE NPSIMOJIMHEWHOE ABM)KEHHE, CBOOOIHOE IMajJeHHUE
T€JI, PABHOMEPHOE JBUKEHUE MO OKPYKHOCTH, B3aUMOJICUCTBUE TEJI, PEAKTUBHOE
JIBWKEHUE, KojeOaTeabHOEe JIBIDKEHHME  (3aTyXarouue W BBIHYXKICHHBIC
Kosie0aHus1), pe30HAHC, BOJHOBOE JIBIKEHUE, OTPAKEHHUE 3BYKa, MPSIMOIMHENHOE
pacrpocTpaHeHue, OTPAKEHUE M IPEIIOMJICHUE CBETA, IIOJHOE BHYTPEHHEE
OTpaXEHHE CBETa, pAa3JOKEHHe Oenoro cBera B CHEKTP U CIOXKECHHE
CIIEKTPAJIIbHBIX IIBETOB, [JHCIEPCHS CBETA, E€CTECTBEHHAs pPAJIHOAKTUBHOCTb,
BO3HUKHOBEHUE JIMHEHMYAaTOro CHEKTpa HW3JIy4YeHHUs])) IO ONUCAHUI0 HX



XapaKTepHBIX CBOMCTB M HA OCHOBE ONBITOB, JEMOHCTPHUPYIOIIMX JaHHOE
(duznyeckoe sBICHUE;

pacrno3HaBaTh MPOSIBICHWE U3YYEHHBIX (DU3MUECKUX SIBJICHHA B OKPYXKAIOIIEM
mMupe (B TOM uyucie (U3UYECKUE SIBICHUS B MPHUPOJIC: MPWIMBBL U OTJIMBBI,
nBrkeHue 1iaHeT COJIHEYHOM CHUCTEMbI, PEaKTUBHOE JBW)KCHHE IKUBBIX
OpPraHM3MOB, BOCHPHUSATHE 3BYKOB >KMBOTHBIMH, 3E€MJICTPSCEHHUE, CEHCMUYECKHE
BOJIHBI, IIyHaMH, 03XO, I[BE€Ta TeJ, ONTHYECKHUE SBICHUS B TPHUPOJE,
OuoJoruyeckoe JEHCTBUE BHUJIUMOIO, YIbTPa(HUOIETOBOTO U PEHTIEHOBCKOIO
U3ITy4YCHUM, €CTECTBEHHbIM PaJMOAKTUBHBIA  (POH, KOCMHUYECKHE JIy4H,
PAAMOAKTUBHOE HW3IyYEHHE MPUPOJHBIX MHUHEPAJOB, JIEUCTBUE PAIMOAKTUBHBIX
U3Iy4YeHUN Ha OpraHu3M 4YeJIOBEKa), MPH OSTOM MEPEeBOIAUTH MPAKTHUYECKYIO
3aj1avuy B y4eOHYIO, BBIJCNATh CYIIECTBEHHbIE CBOWCTBA (MPU3HAKK) (HUZUUECKUX
SIBJICHUU

ONHUCHIBATh H3YYEHHbIE CBOWCTBA Te€l U (UBNYECKUE SBIICHUS, HCIIONb3YS
¢usznyeckue BeMMYWHBI (CpEOHSE W MTHOBEHHAs CKOPOCTh Tela Tpu
HEPaBHOMEPHOM JIBUKEHHUH, YCKOPEHHE, TIepeMeIeHUe, IyTh, YTI0Bask CKOPOCTh,
CHJIa TPEHHUS, CHJIa YIPYTOCTH, CHUJIa TSDKECTH, YCKOPEHHE CBOOOTHOTO TMaeHMUs,
BEC TeJa, UMITYJIbC Te€ja, UMITYJIbC CHUJIbl, MEXaHHuYecKas pabdoTa U MOIIHOCTH,
NOTEHIMANbHASL JHEPIUs Teja, MOJHATOrO HaJX TIOBEPXHOCTHIO  3EMJIH,
MOTEHIMAIbHASL DHEPTUS CXKATOW TMPYKUHBI, KUHETUYECKAs IHEPrHsl, IOTHAS
MEeXaHW4YeCKas SHEPTus, MEPUO M 9acTOTa KOJICOaHH, IIIMHA BOJIHBI, TPOMKOCTb
3ByKa U BBICOTa TOHA, CKOPOCTb CBETA, MOKAa3aTelb IMPEJOMIICHUS CPEelbl), MPU
OMHCAaHUU MPABWIBHO TPAKTOBATh (PU3MUECKHUI CMBICI MCIIOIb3yEMbIX BEJIWYMH,
o003HaueHHUs ¥ €IUHMIBI (DU3UYECKUX BEIUYMH, HAXOAUTh (HOPMYJIBI,
CBSI3BIBAIOIINE JAHHYIO (DU3MYECKYIO BETUYHHY C APYTUMU BETMYUHAMH, CTPOUTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEIINYHH;

XapaKTepu30BaTh CBOWCTBA Tel, (PU3MUECKUE SBJICHUS U MPOIECCHI, HCIONb3Ys
3aKOH COXpAaHEHUs JHEPruH, 3aKOH BCEMUPHOIO TITOTEHUS, TPUHIIUI
CYNEpHO3UINKA CHWJI, MPUHIUI OTHOCHUTENbHOCTH ['amuies, 3akonbl HploTOHa,
3aKOH COXpaHEHHs UMITYJIbCa, 3aKOHBI OTPAKEHUS U MPEIIOMIICHUS CBETA, 3aKOHBI
COXPaHEHUs 3apsA0BOI0 U MAacCCOBOTO YHCEIN MPH SACPHBIX PEAKIHIX, IPU STOM
JaBaTh CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3alHUCHIBATH €0 MaTeMaTUYECKOEe
BBIpaXXCHHUE;

OOBSCHATH (PM3MUYECKUE MPOIIECCHl U CBOWCTBA TN, B TOM YHCIIE U B KOHTEKCTE
CUTyalluii TMPaKTUKO-OPHUEHTUPOBAHHOTO XapakTepa: BBISBISATh MPUIMHHO--
CJIEICTBEHHBIE CBSI3U, CTPOUTHh OOBSCHEHUE U3 2—3 JIOTMUECKUX IIAroB C OMOPOi
Ha 2—-3 W3Y4YeHHBIX CBOWCTBA (PM3MUYECKUX SIBICHUN, (PU3NUYECKUX 3aKOHOB WM
3aKOHOMEPHOCTEN;

pemiaTh pacu€THble 3a7aud (ONUparoluecs Ha CUCTeMy M3 2—3 ypaBHEHHH),
UCTIONB3Ysl 3aKOHBI W (POPMYJBI, CBS3bIBAIONINE (U3MUECKHUE BEIWYUHBI Ha
OCHOBE aHallu3a YCJIOBHUS 3aJaud 3allMChIBaThb KpPAaTKOE YCJIOBHE, BBISBIATH



HEJIOCTAIONINE WM W30BITOYHBIE JaHHBIC, BHIOMPATh 3aKOHBI W (HOPMYJIBI,
HEOOXOAMMBIC TSl PEIICHUS, MPOBOAUThH PACUETHI U OIICHUBATH PEATTMCTUYHOCTD
MOJTYYeHHOTO 3HAYCHUS (PU3UYECKON BEIIMYUHBI,

pacno3HaBaTh NPOOJIEMbI, KOTOPbIE MOXHO PEIIUTh MPU MOMOIIM (HU3UUECKUX
METOJIOB, HCHOJNb3ysd ONHCAaHUE HCCICAOBAHMS, BBIACIATh IPOBEPSIEMOE
MIPEANOJIOKEHNE, OIIEHUBATh MTPABUIILHOCTD MOPSIIKA MPOBEIACHUS UCCIICIOBAHUS,
JIeaTh BBIBOJIbI, HHTEPIIPETHPOBATH PE3YIHTATHl HAOIIOACHHUHN U OIBITOB;
POBOJUThH OMBITHI MO HAOTIOAEHUIO (DU3NYECKUX SIBICHUN WKW (U3HUUECKUX
CBOMCTB TeJ (M3ydeHue BToporo 3akoHa HbroToHa, 3aK0OHA COXpaHEHUs SHEPTUH,
3aBUCUMOCTh TEpHOJa KOJeOaHWM MPY>KMHHOTO MasiTHUKAa OT MaccChl rpy3a H
KECTKOCTU TPYKUHBI M HE3aBUCUMOCTh OT aMIUIATYABl MaJIbIX KOJCOaHWMIA,
MPSIMOJIMHEMHOE PacIpOCTPaHEHUE CBETA, Pa3jiokKeHHE OEIOro CBeTa B CIEKTD,
U3Y4YeHHE CBOMCTB M300pakeHHsI B IUIOCKOM 3€pKalie U CBOWCTB M300paKeHUs
npeaMera B coOuparoniedl JuH3e, HaOMI0JIeHHE CIUIOMIHBIX M JIMHEHYaThIX
CHEKTPOB H3IYUYCHHSI): CAMOCTOSITENIFHO COOMpATh YCTAaHOBKY M3 HM30BITOYHOTO
HaOopa o00OpyJIOBaHMs, OIKCHIBATH XOJ OMNbITAa U €ro  Pe3yibTaThl,
bopMyIUpPOBATH BBIBOJIHI;

IPOBOJUTH MPU HEOOXOJAUMOCTU CEPUIO TIPSIMBIX U3MEPEHUH, OTpeeisisi CpeaHee
3HaUYCHHUE U3MEPseMON BeIMUUHbI ((POKYCHOE pacCTOsSTHUE coOUparoiiel JTUH3bI),
000CHOBBIBaTh BHIOOP cIIOC00a U3MEPEHUS (M3MEPUTENHHOTO TPUOOPa);
MPOBOJIUTh  HWCCIAEAOBAaHWE  3aBHCHUMOCTEH  (PU3WYECKUX  BEIUYMH  C
UCIOJIb30BAHUEM TMPSMBIX HM3MEpPEHUN (3aBUCHMOCTh MYTH OT BPEMEHH IIpU
PAaBHOYCKOPEHHOM JIBIDKCHMHM 0€3 HauaJbHOM CKOpPOCTH, Mepuoia KoJeOaHuit
MaTEMaTUYECKOr0 MasiTHUKA OT JJIMHBI HUTU, 3aBUCHUMOCTU YIJIa OTPaKEHUS
CBETa OT yIJia MAaJCHHs U yria MPEJOMIICHHs OT yrJjia MaJeHHusA): TUIAaHWPOBATH
HCCIIEIOBaHKE, CAaMOCTOSITEIbHO COOUpaTh YCTAHOBKY, (PUKCUPOBATH PE3yNbTATHI
MOJIYYCHHON 3aBUCHUMOCTH (U3MUECKUX BEJIMYMH B BUJEC TaONUIl U TPpapuUKOB,
JIeNaTh BBIBOJIBI 110 PE3YJIbTATaM UCCIICIOBAHUS;

MIPOBOJIUTH KOCBCHHBIC M3MEPCHHSI (PU3MUECKUX BEIWYUH (CPETHSS CKOPOCTh M
YCKOpEHHE Tela TP PABHOYCKOPEHHOM JBIWIKEHUH, YCKOPEHHE CBOOOIHOTO
MajeHus, JKECTKOCTh TPYXKHUHBI, KOIPGUIMEHT TPEHUS  CKOJIBKCHHS,
MeXaHW4yecKkas paboTa W  MOIIHOCTb, 4YacTOTa W TIEpUoj]] KoJieOaHU
MaTEMaTUYECKOTO U MPYKUHHOTO MAasiTHUKOB, ONTHYECKas CHJIa COOMparolien
JUH3bI, PAAUOAKTUBHBIA  (OH):  IUIAHMPOBATH  U3MEpPEHHUs, CcoOUpaTh
OKCIICPUMCHTAJILHYI0 ~ YCTAHOBKY W BBITIOJIHATH ~ M3MEPEHUS,  CIICTYs
MIPEIOKCHHOW MHCTPYKIIMH, BBIUYUCISTh 3HAYCHHE BEIUYHHBI U aHAIM3UPOBATH
MOJTyYCHHBIC PE3YNIBTATHI C YUETOM 3aJJaHHOU MOTPEITHOCTH H3MEPEHU;
coOmro/IaTh TpaBuia TEXHUKH OE30MAaCHOCTH Tpu padbote ¢ 1abopaTopHBIM
000py10BaHUEM;



pa3nuyaTh  OCHOBHBIE  TPU3HAKKM  U3YYEHHBIX  (PU3MYECKHX  MOJENeil:
MaTepuagbHas TOYKa, aOCOMIOTHO TBEPAOE TENIO, TOUCUHBIM UCTOUHUK CBETA, Y4,
TOHKAasl JIMH34, IJIaHETapHasi MOJENb aTOMa, HyKJIOHHAsE MOJIENIb aTOMHOTO SIpa;
XapaKTepU30BaTh MPUHIUIBI JACUCTBUS W3YYEHHBIX MPUOOPOB U TEXHUYECKUX
YCTPONCTB C OMOpPOW HAa MX OMUCaHUs (B TOM YHCIIE: CIUJIOMETp, JATUYUKH
IIOJIOKEHMS, PACCTOSIHUSA M YCKOPEHMS, pPAaKeTa, 3XOJIOT, OYKH, IIEPUCKOI,
¢oroanmapaT, ONTUYECKHUE CBETOBOJbI, CIIEKTPOCKOM, JO3UMETpP, Kamepa
Bunbcona), wucnonp3ys 3HAHUS O CBOWCTBaX (DU3MYECKUX SIBICHUU H
HeoOxoauMble (PU3NUECKUE 3aKOHOMEPHOCTH;

UCIIOJb30BaTh CXEMbl M CXEMATUYHBIE PUCYHKHM M3YYEHHBIX TEXHUYECKHUX
YCTPOMCTB, W3MEPHUTEIBHBIX MNPUOOPOB U TEXHOJOTUYECKUX MPOIECCOB IMPH
pElIeHNH y4eOHO--IIPAKTUYECKUX 3a7a4d, ONTUYECKHUE CXEMbI I MOCTPOCHHS
U300paKEHUM B IJIOCKOM 3€pKajie M COOMparouiei JIMH3E;

OPUBOJUTH TMPUMEPHl (HAXOIUTh HH(POPMAIMIO O MpPUMEPaX) MPAKTUYECKOTO
UCIIOJIb30BaHUsl (PM3MYECKUX 3HAHMM B MOBCEAHEBHOM KU3HM ISl 00ECIeUeHUs
0e30MacHOCTH MpU OOpallleHuH ¢ MPUOOpaMU U TEXHUYECKUMH YCTPOWCTBaMH,
COXpAHEHUsl 3JI0pPOBbsI M COOMIOAEHUS HOPM SKOJOTMYECKOTO IOBEIACHUS B
OKPYIKAIOIIEH CPELE;

OCYIIECTBIIATh MOUCK HHGpoOpManuu Quandeckoro conaepxanus B HHTepHere,
CaMOCTOSTENIbHO (POPMYJIMPYSI TOUCKOBBIM 3alpOC, HAXOAUTH IyTH ONPEACIICHUS
JIOCTOBEPHOCTH TMOJIYYEHHOW WH(OpPMalUM HAa OCHOBE HMEIOIIMXCS 3HAHUU U
JOTIOJIHUTEIIbHBIX NCTOYHUKOB;

UCIOJIb30BaTh TMPHU BBIMOJHEHWH YYE€OHBIX 3aJaHUN HAyYHO--TIOMYJISIPHYIO
JIUTEepaTypy (PU3NYECKOro COAEpKaHUsl, CIPaBOYHbIE MaTEpUaJIbl, PECYPChl CETH
WNuTtepHeT, Biaaerb NpuéMamMu KOHCIEKTUPOBAHMS TEKCTa, MPeoOpa3oBaHUs
nH(pOpMaIUU U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO;

co3/laBaTb COOCTBEHHbIE€ IMCBMEHHBIE U YCTHBIE COOOILEHUS Ha OCHOBE
uH(pOPMAIIUN U3 HECKOJIBKUX MCTOYHUKOB (PU3UUYECKOTO COACpX aHUs, TyOITUIHO
MIPEACTABIATh PE3YJIbTAThl MPOEKTHOW WJIM MCCIEI0BATEIbCKOM AEATEIBbHOCTH,
IIPpU DTOM TIPAMOTHO MCIIOJB30BaTh W3YYECHHBIM TOHATUMHBIA  amnmapar
M3y4aeMoro pasjesia (GU3UKA M COIMPOBOXKIATh BBICTYIJICHUE MPE3CHTALUEN C
y4€TOM OCOOEHHOCTEHN ayTuTOPUU CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIIACC
| KosmnuecTBo yacos ‘ DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uu¢posbie)
n/n NporpamMMbl Beero Kourposibhbie| IlpakTuieckue| ogpasopareapnbie
padoThI padoThI pecypebl
Pazjen 1. ®usuka u eé poJib B NO3HAHNH OKPY:KAIOIIEr0 MUpa
bu6nmoreka [IOK
- 1
11 Du3uka - HayKka o npupoze https://m.edso0.ru/7f416194
bubnnoreka IIOK
12 (DH3HNCCKHE BEIINIHHI L https://m.eds00.ru/7f416194
. bubnnoreka IIOK
1.3 EcrecTBEeHHOHAYYHBIN METO/I ITO3HAHUSA 1 1 https://m.edsoo.ru/7f416194
Wroro no pazneny 3
Pa3nea 2. IlepBoHayasibHble CBeIeHHS O CTPOEHHMH BellecTBA
bu6nuoreka [IOK
2.1 Crpoerme semectsa . https://m.eds00.ru/7f416194
29 JIBM>XKeHUEe U B3aUMOJICICTBUE YaCTHIL 2 1 bubmmoteka [IOK
' BEIIECTBA https://m.edsoo.ru/7f416194
bubnuoreka [IOK
1
2.3 ArperaTHble COCTOSIHUS BEIIeCTBa 3 https://m.edsoo.ru/7f416194
Hroro mo paszneny 6
Paznen 3. /IBu:kenne u B3auMojieiicTBue e
but6mmoreka [IOK
3
3.1 Mexanuteckoe JiBIkeHHe https://m.eds00.ru/7f416194
but6mmoreka [IOK
5 1 1
3.2 MHepuus, Macca, II0THOCTS https://m.eds00.ru/7f416194
3.3 Cuna. Buap cun 14 1 2 Bbubanoreka IJOK



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

https://m.edso00.ru/7f416194

HWroro no paszaeny 22
‘ Pasznea 4. /laBjienne TBEPABIX TeJl, JKMAKOCTEH U ra3oB ‘
41 [asnenue. llepenaya naBneHust TBEpAbIMU 3 bubanoreka HOK
' TeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6nuoreka [IOK
4.2 JAapnenne xuaxocTy S https://m.edso0.ru/7f416194
bu6nuoreka [JOK
4.3 ATmocheproe rasnenue 0 https://m.eds00.ru/7f416194
44 JlelicTBUE MKUJKOCTH U Ta3a HA MOTPYKEHHOE 7 3 bu6nunoreka [IOK
’ B HUX TEJIO https://m.edsoo.ru/7f416194
HWroro no pasaeiny 21
Pa3nes 5. PaGoTra m MOIIHOCTDH. JHEprus
bubmuorexa [JOK
51 Pabota n MomHOCTS 3 1 https://m.edsoo.ru/7f416194
bubmuorexa [JOK
5.2 Tpocteie mexannsumer 6 1 https://m.edsoo.ru/7f416194
bubmmoteka [IOK
5.3 Mexanmneckas sneprus 4 1 https://m.edsoo.ru/7f416194
Wtoro no pazneny 13
PesepBHoe Bpems 3
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 11



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

8 KUIACC

KosmnuecTBo yacos ‘ DJIeKTPOHHbBIE
Ne i/ HaumeHnoBaHue pa3aesioB U TeM K . (uudposbie)
) MPOrpaMMblI Beero OHTPOJIbHBIE PAKTHYUECKNE  oGpazopaTebHbIE
padoThI padoThI pecypebl
Pa3neu 1. TenioBble siB1eHHS
. bu6nmmoreka [IOK
7
1 CTpoeHuE u CBOHCTBA BelleCTBa https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
21 1
12 Teruole nporecch! > https://m.edsoo.ru/7f4181ce
Wtoro no pazneny 28
Pazjen 2. DiekTpuyeckne U MATHUTHBIE SIBJICHUSI
21 DNeKTpUYECKUe 3apsiibl. 3apsHKEHHBIE Tella U 7 1 bubnmnoreka HOK
’ HUX B3aUMOIEHCTBUE https://m.edsoo.ru/7f4181ce
. . bubnnoreka IIOK
. 20 1 7
2.2 [TocTOSIHHBIN PTEKTPUYECKUN TOK https://m.edsoo.ru/7f4181ce
bu6mmoteka [IOK
. 6 1 1.
23 MaruuTHeIC ABICHHA > https://m.edsoo.ru/7f4181ce
bu6nuoreka [IOK
. 4
24 D7IEKTPOMATHHTHAS HHIYKIHA https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

9 KJIACC

KosmnuecTBo yacos ‘ DJIeKTPOHHbBIE
Ne i/ HaumeHnoBaHue pa3aesioB U TeM K . (uudposbie)
) MPOrpaMMblI Beero OHTPOJIbHBIE PAKTHYUECKNE  oGpazopaTebHbIE
padoThI padoThI pecypebl
Pa3nen 1. Mexannyeckue siBJIeHHs
11 MexaHnueckoe IBMKEHHUE U CITOCOOBI €0 10 1 bu6nuoreka [IOK
' OIUCAHUS https://m.edsoo.ru/7f41a4a6
. bubmuorexa [JOK
. 20 1 3
1.2 Bsaumonerictsue Ten https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
. 10 3
1.3 3aKoHbI COXpaHCHHS https://m.edsoo.ru/7f41a4a6
Hroro no paszaeny 40
Pa3zpen 2. Mexann4yeckue Ko0Je0aHUA M BOJHBI
bubnnoreka IIOK
. 7 3
2.1 Mexanuueckue kojeOanm https://m.edsoo.ru/7f41a4a6
bu6mmoteka [IOK
: . 8 1 3
2.2 MexaHmueckHe BOTHBL. 3BYK https://m.edsoo.ru/7f41a4a6
HUroro mo paszaeny 15
Pa3nes 3. DjieKTpOMarHuTHOE MoJie U YJIeKTPOMATHUTHBIE BOJIHBI
31 DneKTpOMarHuTHOE MOoJIe U 6 2 bubnmnorexka HOK
' JJIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no paszaeny 6
Pa3nea 4. CBeToBbIE SIBJICHHS
4.1 3aKOHBI pacIpOCTPAHECHUS CBETA 6 2 bubmorexa LJOK

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

bu6nuoreka [IOK
4.2 JIuH3BI ¥ onTHYECKUE TPUOOPHI 6 3 httns://m.edsoo.ru/7f41a4a6
Bbu6nuoreka [IOK
4.3 Paznosxenune 6eoro cBera B CIIEKTP 3 2 https://m.edsoo.ru/7f41adab
Hroro no pazueny 15
Paszgea S. KBaHTOBBIC SIBJICHUS
bu6nmmoreka [IOK
51 Hcryckanue U MOTJIoIIEeHHE CBETa aTOMOM 4 1 https://m.edsoo.ru/7f41ada6
bubnnoreka IIOK
52 Crpoenne aTomMHoro spa 0 1 https://m.edsoo.ru/7f41a4a6
bubnnoreka IIOK
5.3 SnepHble peakuu 7 1 https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 17
Pa3nes 6. IloBTopuTe1bHO-000011IAI0IM I MOAYJIb
6.1 [ToBTOpEeHMe U 06001IEHUE COACPHKAHUS 9 2 bubmuorexa [HOK
' Kypca ¢husuku 3a 7-9 knace https://m.edsoo.ru/7f41a4a6
Wtoro no pazneny 9
OBILIEE 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




IHHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC

Ne ni/n

Tema ypoka

KoanuecTBo 4acoB

KoHTpoJibHbIE

Bcero
padoThI

IIpakTH4eckne
padoThI

Jara
U3y4YeHH s

DJIeKTPOHHbIE
uugposbie
oOpa3oBaTe/ibHbIE

pecypchbl

®dusuka — Hayka o
npupoje. SABneHus
TIPUPOJIBI

duznueckue IBICHUI

TOYHOCTb M MNOrpPeLHOCTb
namepeHuin. JlabopaTopHas

neneHns smepuTeIbHOTo
npubopa»
du3nKa 1 TEXHUKA

paboTa Ne 1. «OnpegeneHue ueH

AHaNn3 nabopaTopHbIX paboT.
CTpoeHue BelLecTBa.
Monekynbl.

BpoyHOBCKOE ABUKEHME

NabopatopHana paboTa Ne 2
«OnpeaeneHune pasmepos
MasnblX Ten»

bu6nuorexa [IOK
https://m.edsoo.ru/ff09f72a

[BuKeHne monekyn.
B3anmopgenctane monekyan.

AHann3 nabopaTopHbIX paboT .

ArperaTtHble COCTOAHMSA
Bewectsa. CBoiicTBa rasos,
UOKOCTEN 1 TBEpAbIX Te.

bubnunorexa LIOK
https://m.edsoo.ru/ff09fe0a

Tpu cocToAHMA

bubanoreka [JOK



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

BelecTsa.Pasnmuve B
MONIEKYNAPHOM CTPOEHUM
rasos, ¥XMAKOCTel U TBEPAbIX
Ten.

https://m.edsoo.ru/ff0a013e

Ypok-uccnenoBanue
«OnpITHI IO

9
HaOJII0JICHUIO TETIJIOBOTO
PaCHIMPEHHUSI Ta30B»
OcobenHoctu
arperaTHbBIX COCTOSTHHI
Bobl. O600ImEeHUE IO
10 ag o1 H bubmuoreka [{OK
pasiely https://m.edsoo.ru/ff0a0378
«IIepBoHayanbHbBIE
CBEJICHUS O CTPOCHUHU
BEIIIECTBA»
MexaHnueckoe
JIBH>KeHUE. PaBHOMEpHOE bubnnorexa [JOK
11 .
Y HEpaBHOMEPHOE https://m.edsoo.ru/ff0a05c6
JIBIKEHUE
12 Cxopocte. Ennnuist bubmuoreka [JOK
CKOpPOCTH https://m.edsoo.ru/ff0a079c
13 Pacuer nytu 1 BpeMeHH bubmmnoreka HOK
JIBIKCHUS https://m.edsoo.ru/ff0a0ae4
" M bu6nmorexa LIOK
14 Hepuui. Viacea — Mepa https://m.edso0.ru/ff0a0c10
WHEPTHOCTH TeJl.
NabopatopHana pabota Ne 3
15 «VlsmepeHme MacCCbl Tena Ha
Pbl4aXKHbIX BECaX»
16 Amnanu3 1abopaTOpHBIX bubmuotexa [IOK



https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10

pabot.IlnoTHOCTH
BemiecTBa. Pacuer macchl
u o0beMa Tella o €ro
IJIOTHOCTH

https://m.edsoo.ru/ff0a0fee

17

Jlaboparopnas pabota
«Omnpenenenue
ILJIOTHOCTH TBEPJIOTO
TeIay

18

Pemenue 3agay no teme
"TlmotHOCTE BemecTna"

bubnunoreka LIOK
https://m.edsoo.ru/ff0al23c

19

Cuna kak
XapaKTePUCTHKA
B3aMMO/ICHCTBUS TEIl.
Cuia ynpyroctu. 3aK0H

['yka

20

JIaboparopHast pabota
«MccnemoBanue CHITbI

YIPYTOCTUBDY

21

AHanu3 1abopaTOpHBIX
pabort.SBnenue
Tarorenns. Cuna
TSDKECTH

22

CBsi3b MEXy CHIION
TSHKECTH M MacCoM Tena.
Bec Tema. Pemenue 3amau
o teme "Cua Tsxect"”

bubmnoreka IIOK
https://m.edsoo.ru/ff0al778

23

Cwuta TsKecTH Ha ApyTrux
ma"erax. dusnueckue
XapaKTePUCTHKU TJIAHET

bubnunorexa LIOK
https://m.edsoo.ru/ff0a1502

24

N3mepenue cu.

bubanoreka [JOK



https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502

Junamomerp.
JlaGopaTopHas pabora
“I"'panyupoBanue
IPY>KUHBI U U3MEpPEHHE
CWJI JUHAMOMETPOM ™

https://m.edsoo.ru/ff0al8cc

25

AHanu3 1ab0paTOPHBIX
pabot.Bec tena.
HesecomocThb

bu6nmoreka [IOK
https://m.edsoo.ru/ff0al778

26

CnosxeHue 1ByX cui,
HaIlpaBJICHHBIX 110 OJTHON
MPSMO.
PaBHOelicTBYIOIIASA CHIT

bubnuoreka [{OK
https://m.edsoo.ru/ff0ala70

27

Pemenue 3ana4 no teme
"PaBHonelicTByOIIas

CHJI

28

Cuia TpeHus U €€ BUBIL.
Tpenwue B npupoze u
TEXHHUKE

bubnunoreka LIOK
https://m.edsoo.ru/ff0alb9c

29

JIaGoparopHas paboTa
«M3yueHne 3aBUCUMOCTH
CHJIBI TPEHUS
CKOJIb’KEHUS OT CHJIbI
JIABJICHUS U XapakTepa
CONPUKACAOIINXCS
TTIOBEPXHOCTEWN

bu6nunorexa LIOK
https://m.edsoo.ru/ff0alcc8

30

AHanus 1a00paTOPHBIX
pabot.IloaroroBka x
aMUHUCTPATUBHOMN
KOHTPOJIbHOM paboTe 3a 1
MIOJTYTOJIHE.

bubnunorexa LIOK
https://m.edsoo.ru/ff0alde0



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

AJIMUHUCTpaTUBHAS

31 KOHTpOJIbHAs paboTa 3a 1
MOJIYTOJIUE.
AHaM3 KOHTPOJIBHBIX
32 pabort. [laBnenue. bubmuorexa [JOK
CriocoObl yMEHBIIICHUS U https://m.edsoo.ru/ff0a20a6
YBEJTMUCHUS JTaBIICHUS
JaBneHue raza.
33 3aBHCUMOCTbD JIaBJICHUS bubnuorexa [IOK
rasa oT oobéma, https://m.edsoo.ru/ff0a2376
TEMIIEPATYPhI
[Tepenaua naBieHus
34 TBEPABIMU TEJIaMHU, bubnunoreka LIOK
JKUIKOCTSIMH U Ta3aMHu. https://m.edsoo.ru/ff0a25b0
3akon Ilackams
JlaBpieHue B )KUAKOCTH U
35 rase, BI3BaHHOE bubnunoreka LIOK
JICHCTBHEM CHUJIBI https://m.edsoo.ru/ff0a2718
TSDKECTH
Pemenue 3anau mo teme
36 «JlaBIIeHUE B *KUJKOCTH BH@?HOTeKa LIOK
U rase. 3axom TTacKars https://m.edsoo.ru/ff0a2826
bu6nmorexa LIOK
37 Coobmaronuecs cocy el https://m.edso0.ru/ff0a2970
38 I'uapaBiuyeckuii mpecc Bubmorexa LIOK
AP P https://m.edso0.ru/ff0a3136
ManomeTpsl.
39 [opuraeBoii
’KHUIKOCTHBIM HAcoC
40 Atmocdepa 3emin u bubmuotexa [IOK



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

IIPUYUHBI €€

https://m.edsoo.ru/ff0a2b5a

CYLIECTBOBAHMS
a1 Bec Bo3ayxa. bubnmnoreka HOK
ATMochepHOoe TaBJICHHE https://m.edsoo.ru/ff0a2b5a
N3mepenue
42 aTI\I/I/IO(E)(l):];I)/IHOFO JABJICHUS buGnuorexa LIOK
) https://m.edsoo.ru/ff0a2da8
OnsiT Toppuuenan
3aBUCHUMOCTD
43 aTMoc(hepHOro JaBlIeHUS bubmmoreka [JOK
OT BBICOTBI HaJl YPOBHEM https://m.edsoo.ru/ff0a2fc4
Mops
bapomerp-anepoun.
44 ATrl)wcl)\iq)TspHiepz[;ieHHe buGnuorexa LIOK
https://m.edsoo.ru/ff0a2fc4
Ha Pa3JINYHBIX BBICOTAX
Permrenue 3agau mo reme "
45 "
ATMOc]epHOe 1aBIeHHE
JleiicTBHE KUAKOCTU U
16 ra3a Ha Iorpy>K€HHOE B bubmuoreka [IOK
HUX TeJNo. ApXUMe10Ba https://m.edsoo.ru/ff0a3276
cuiia
JIaGoparopHas paboTa
«Omnpenenenue
47 BBITAJIKUBAIOIICH CHIIBL, bu6nmorexa LIOK
JIEWCTBYIOILIEH HA TEJO, https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B
KHUJIKOCTB)
JlabopaTopHas paboTa 1o
48 teme «MccnemoBanue but6mmorexa [IOK

3aBHCHUMOCTH BECA TENA B
BOJie OT 00BEMA

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

MIOTPY’KCHHOU B
KUJKOCTb YaCTH TEJIa»

49

IlnaBanue Ten

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

50

Jlaboparopnas pabota
"KoncrpyupoBanue
apeoMeTpa Win
KOHCTPYHPOBAHUE JIOJKHU
U ompeneneHue e
rpy30101bEMHOCTH "

51

Pemenue 3amau no
temaMm: «llnaBanue
CYyJIOB.
BosnyxomnaBanuey,
«/laBneHue TBEpABIX TET,
XKHUJKOCTEN U Ta30B»

bubnuoreka [IOK
https://m.edsoo.ru/ff0a3654

52

KonTponbHas padora no
Teme «JlaBneHne
TBEPJIBIX TEJ, XKHUIKOCTEH
Y TA30B»

53

Mexanuyeckas pabora

bu6nunorexa LIOK
https://m.edsoo.ru/ff0a3f82

54

MomtHocTth. EnquHuner
MOIIHOCTH

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

55

Ypoxk-uccienoBanue
"PacyéT MOIIHOCTH,
pa3BUBaeMoM pu
nogbeme 110 JiecTHUIE"

56

[IpocTeie MEXaHU3MBI.
Prruar. PaBsHOBecue cuin



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

Ha pblyare

57

Pbruaru B TexHHKE, OBITY
Y TIpUPOJIE.
JlaGopaTopHas pabora
«HccnenoBanne ycioBHit
pPaBHOBECHSI phlyaray

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

58

Pemenue 3agay no teme
«YcoBus paBHOBECHS
pbryara

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

59

Koaddumment
TMIOJIE3HOTO AeHCTBUS
MeXaHU3Ma.
JlaGopaTopHas paboTta
«M3mepenune KIIJI
HAKJIOHHOM TJIOCKOCTH»

0.5

60

Pemenne 3amad mo Teme
"PaboTa, MOIIHOCTb,
KHI["

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

61

Mexanuyeckas JHEPIUsl.
Kunernueckasa n
MOTEHIMAIbHAs DHEPT UL

0.5

bu6nunorexa LIOK
https://m.edsoo.ru/ff0a4252

62

3aKOH COXpaHEHUS
MEXaHUYECKOH SHepruu

bu6nunorexa LIOK
https://m.edsoo.ru/ff0a4360

63

YPOK-3KCIIEPUMEHT 110
TeME
"DKcneprMeHTalIbHOE
ONpeIETICHNE N3MEHEHMS
KMHETUYECKOU U
MTOTEHIIMATIBLHON SHEPTUU
IIPY CKaThIBAaHUU TeJIa 110



https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360

HAKJIOHHOM IIIOCKOCTH"

KonTponbnas pabota no

64 teme «Pabora u 1
MOIIHOCTh. DHEPTHUS
PezepsHbiii ypok. Pabora

65 C TEKCTaMH 10 TEME 1 1 bubmuorexa [JOK
"MexaHu4yeckoe https://m.edsoo.ru/ff0adee6
nBIKeHue"
PesepBHbIit ypok. Pabora

66 C TEKCTaMU 110 TEME 1 bubnuoreka [{OK
"JlaBiieHue TBEPBIX TEI, https://m.edsoo.ru/ffOa4ffe
JKUIKOCTEH U ra3oB"
PesepBHblit ypok. Pabora

67 C TEKCTaMH I10 TeME 1
"Pabora. MOIIHOCTE.
Oneprus"

68 68

OBUIEE KOJIMYECTBO

YACOB I10 ITPOTPAMME

12



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

8 KUIACC

KosmnuecTBo yacos l DJIeKTPOHHbIE
Ne Tema vooKa HMara uugposbie
n/n yp Beero Konrpoabubie| IlpakTHueckne| p,avyeyys| o6pasoBaTenbHbIe
padoThI padoThI pecypebl
OcCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHO-
1 KMHETHYECKOW TEOPUU U UX ogHTﬁbIe 1 bubmmorexa LHOK
p https://m.eds00.ru/ff0a5256
MOJITBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJI 1
Monenu TBEpAOTO, )KUIKOTO U Ta3000pa3HOTO Bbu6mmoteka [IOK
3 . 1
COCTOSIHMM BEILECTBA https://m.edsoo.ru/ff0a540e
OOBbsicHeHHE CBOMCTB TBEPOTO, KHUJIKOTIO U
4 ra3o00pa3HOro COCTOSIHUH BEIECTBA Ha 1
OCHOBE IOJIOKEHUH MOJIEKYJISIPHO-
KMHETUYECKON TEOPUHU
5 Kpucrannuueckue u amopdHbie Tena 1 bubmiorexa LIOK
P p https://m.edsoo.ru/ff0a5800
6 CMaunBaHuE U KaWUISIPHOCTbD. 1 bubmuoreka [JOK
IToBEpXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TemoBoe paciimpeHue u cxaTue 1 bubmaorexa LIOK
P P https://m.edsoo.ru/ff0a5a26
8 Temnepatypa. CBs3b TEMIIEPATYPBI CO 1
CKOPOCTBIO TEIJIOBOT'O JIBUKEHHS YACTHI]
9 Buytpennss sHeprus. CriocoObl H3MEHEHHS 1 bubmuoreka [JOK
BHYTPEHHEHN YHEPrUuu https://m.edsoo.ru/ff0a5c60
10 Buasl Tenonepenaun 1 Bubmorexa HOK

https://m.edsoo.ru/ff0a6412



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

VYpoxk-koHpepenuus "[Ipakrnyeckoe

bubnunoreka LIOK

11 HCIIOJIb30BaHUE TEIIJIOBBIX CBONCTB BemeCT"B https://m.edsoo.ru/ff0a65¢0
Y MaTepHaJIOB B IIEJISIX YHEProcOEpeIKEHHS
12 KonnuectBo Temnotsl. Y aenpHas bubnuorexa [{OK
TEIJIOEMKOCTh https://m.edsoo.ru/ff0a6976
VYpaBHeHue TeroBoro 6ananca. TermmooomeH bubnmnoreka HOK
13 .
Y TEIIOBOE PABHOBECHE https://m.edsoo.ru/ff0a7088
JlaboparopHas padota "Hccrnenoanmne
14 ;IBJIelfml TIC)HHOCF))6MeHa pu CMIe[I_HI/IBaHI/II/I bubmiorexa LIOK
N . p " https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM U TOpsiYel BOJIBI
Pacuer xonmvecTBa TETIIOTHI, HEOOXOIUMOTO
15 JUTsl HAarpeBaHusl TeJla ¥ BBIICISEMOT0 UM MPU
OXJIAXKICHUH
JlaboparopHast pabota "Onpenernenue bubnnorexa [JOK
16 o " .
yJI€JIbHOM TEMJI0EMKOCTH BEIIECTBA https://m.edsoo.ru/ff0a6bb0
17 DHeprus ToIMBa. Y IeibHas TeIioTa bubnnoreka [JOK
CrOpaHusl https://m.edsoo.ru/ff0a7b5a
[InaBnenue u oTBEpACBaHUE
18 KPUCTAITNYECKUX I;SH VYaenbHas TemioTa bubmoreka LOK
p ghde https://m.edsoo.ru/ff0a71d2
TUTABJICHUS
19 JlabopaTtopHas pabota "OnpeneneHue bubnnorexa [JOK
yJI€JIbHOM TEIUIOTHI TUIABJICHUS JIbaa" https://m.edsoo.ru/ffO0a72fe
20 [TapooOpa3zoBaHue 1 KOHJEHCAIIMSL. bubmuoteka [IOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunienne. Y nenbHas temiora
napooOpazoBaHMsl U KOHICHCALIUH. bubmuoreka [JOK
21 i
3aBHCHMOCTb TEMITEPATypPbl KUIIEHUS OT https://m.edsoo.ru/ff0a786¢c
aTMoCc(hepHOro JaBICHUS
22 Brnaxxnocts Bo3myxa. JlabopaTopHas padora bubmuoreka [IOK



https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c

"OnpeneneHne OTHOCUTENBHOM BIa>KHOCTH
BO3yXa"

https://m.edsoo.ru/ff0a7628

Pemenue 3aga4d Ha OIMPCACIICHUC BJIAXKHOCTU

23
BO3JIyXa
[TpuHIHITB pabOTHI TEIJIOBBIX IBUTATEICH.

24 [TapoBas TypOuHa. JIBuraresnb BHyTPEHHETO
Cropanusi

o5 KII/ TermoBoro nurarens. Tennosbie bu6muoreka [IOK
JIBUTATEJIM M 3aIUATA OKPYXKAIOMIEH CpPeIbl https://m.edsoo.ru/ff0a7c7c

26 3aKOH COXpaHEHUs U MPEBPAILCHHS YHEPTUU B
TEIUIOBBIX IpoIieccax
IToaroroBka K KOHTPOJBLHOH pabOTE IO TEME

27 "TGI:'IJ'IOBLIG HBHeHI;}I;) I/ISMGHCII)-II/IC arperaTHbIX Bubmrorexa LIOK

. P https://m.eds00.ru/ff0ag3f2
COCTOSIHUH BelllecTBa
KonrponsHasg pabora o teme "TeroBsie
28 sIBJIerH;I I/I3M€1;)H6HI/I6 arperaTHbIX COCTOSHUM Bubmorexa HOK
o p https://m.edsoo.ru/ff0a86ae
BEIECTBA

29 Dnektpuzanus Tel. [[Ba posia aIeKTpUIeCKuX
3apsi/ioB

30 Ypok-uccnenoBanue "IaeKTpU3ALMS TEI
WHIYKIMEHW U TPU CONPUKOCHOBEHUH"

31 B3aunMogeiicTBre 3apsyKeHHBIX Tell. 3aKOH bu6anoreka LIOK
Kynona https://m.edsoo.ru/ff0a87e4
Onekrpudeckoe none. HampskeHHOCTD

32 DIIEKT pnquKoro roJis. IT I/II)HIII/IH bubnnorexa [JOK

P P . https://m.edsoo.ru/ff0a8a0a
CYNEPIO3UIINH JIEKTPUUECKHUX MOJIEH
33 Hocutenu snektpuyueckux 3apsios.

OnemeHTapHbli 3apsaa. CTpoeHune aroma



https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a

34 IIpoBOAHMKY M TUAIEKTPUKU. 3aKOH bubnuorexa [IOK
COXpAHEHUS JICKTPUYECKOr0 3apsijia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3aga4 Ha IpUMEHEHUE CBOKCTB bubnmnoreka HOK
AJIEKTPUYECKUX 3apsiIOB https://m.edsoo.ru/ff0a90cc
DNEKTPUYCCKUN TOK, YCIOBHS €ro
36 c echOBaHI/I}I I/ICT(})"IHI/IKI/I AIIEKTPUUECKOTO buGnuorexa LIOK
yu ’ p https://m.edsoo.ru/ff0a95a4
TOKa
37 JlelicTBUS SJIEKTPUIECKOr0 TOKA Bubmorexa LOK
P https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "Jleiictue
38 AJIEKTPUYECKOTO OISl Ha IPOBOTHUKH U 1
JIADJICKTPUKH"
39 DNEeKTPUYECKHUM TOK B METAJLJIaX, )KUJKOCTAX bubmmoreka [JOK
U ra3ax https://m.edso00.ru/ff0a9838
40 DneKTpruYecKas 1erb U €€ COCTaBHbIE YaCTH
Cuna toka. JlaGopaTopHas pabora bubmmoreka [JOK
41 n " 0'5 .
H3Mepenne u peryampoBaHue CHIIbI TOKa https://m.edsoo.ru/ff0a8bd6
DneKkTpuyeckoe HanpspkeHue. BonbTMerp.
42 JIabo Ie)lTo Hast a6OIT)a "U3mepenue u ’ 0.5 Bubmiorexa LIOK
patopHas p ,P ' https://m.edsoo.ru/ff0a9e14
pEryIUpOBaHKe HAMPSHKCHUS
ConpoTHuBieHHEe TPOBOAHMKA. Y IEJIbHOE bubmuoreka [IOK
43 .
CONIPOTUBJICHHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTopHas pabota "3aBUCUMOCTh
3IEKTPUUYECKOTO COMPOTUBIIEHUS TPOBOIHUKA bubnnorexa [JOK
44 1 .
OT €r0 JUIMHBI, TUIOIIA/IN MTOMEPEYHOTO https://m.edsoo.ru/ff0aa738
ceueHus u marepuana”
45 3aBUCUMOCTD CHJIBI TOKA OT HaIIPSKEHMUSL. bu6muoreka [JOK

3akoH OMa Il yJacTKa HenH

https://m.edsoo.ru/ff0aa44a



https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a

JIaGoparopnas pabota "HccnenoBanue

16 3aBUCHUMOCTH CHJIBI TOKa, UIYILIErO Yepes bubmmoreka [JOK
pE3UCTOP, OT CONMPOTUBIICHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HanpspKEHUs Ha pe3ucrope”

47 [locnenoBarenbHOE U apaieIbHOE
COEIMHEHUS POBOJIHUKOB
JlaboparopHas padora "lIpoBepka mpaBuia

48 CJIO’KEHUS HAMPSHKEHUM TTpU bu6muoreka [IOK
IIOCJIEI0BATEIILHOM COCIMHEHHUH JIBYX https://m.edsoo.ru/ff0aaa58
pe3ucTopon”

Jlaboparophas padota "lIpoBepka nmpaBuia
49 JUIS cinm I;‘OKaﬁ U I1a aJIJP;eJII)gOM ’ Bubmzorexa HOK
br ap " https://m.edsoo.ru/ff0aadle
COEJTMHEHUH PE3UCTOPOB

50 Pemenue 3anau na npumeHenue 3akona Oma bubnnoreka [JOK
JUISL Pa3JIMYHOTO COCIMHEHHUS POBOIHUKOB https://m.edsoo.ru/ff0aaf8a

51 PaboTta 1 MOIITHOCTH AJIEKTPUIECKOTO TOKA. bubanorexa [JOK
3akoH Jlxxoyns-Jlenna https://m.edsoo.ru/ff0ab124

59 JlabopaTtopHas padota "Onpenenenue padoThb bubnnorexa [JOK
Y MOIIHOCTH 3JIEKTPUYECKOTO TOKa" https://m.edsoo.ru/ff0ab3e0
DNEeKTpUYECKHE 1EeTH U MOTpeduTenu

53 3neKTTqueCK0171 3HHe TUU B 6II)JIT KopoTtkoe bubmorexa [IOK

P p Y- ROp https://m.edsoo.ru/ff0ab660
3aMBbIKaHUE
[ToaroroBka Kk KOHTPOJILHOM paboTe MO TEMe

54 "DnexTpuueckue 3apsaasl. 3apsHKEHHBIE Tena U bubmuoreka [JOK
X B3anMOJIeUCTBHA. I1oCTOSHHBIHN https://m.edsoo.ru/ff0abd2c
AIEKTPUUYECKUN TOK"

KonTponbhas pabota no teme
55 "OnexTpudeckue 3apsbl. 3apsLKCHHbBIE Tena U bu6muoreka [JOK

UX B3anMoIeHCTBHA. I1oCcTOSHHBIN
AIEKTPUUYECKUN TOK"

https://m.edsoo.ru/ff0abea8



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
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8

56

IlocTosTHHBIC MAarHUTEI, NX B3aMMOJICHCTBHE

VYpok-uccnenosanue "M3yuenue nonei bubnmnoreka HOK
57 " 1 :
IMOCTOSTHHBIX MAarHUTOB https://m.edsoo.ru/ff0ac3d0
58 MaruautHOe nojie. MarHuTHOE 10JIe 3eMJId U bubmuorexa [{OK
€ro 3HaueHue JUIA )KU3HU Ha 3eMIie https://m.edsoo.ru/ff0acOba
OnpIT DpcTena. MarautHoe 1mose
59 3JICKT I/II‘)IGCKOFO TOKa MarauTHoOE I10J1e Bubmorexa LOK
P https://m.edsoo.ru/ff0ac1d2
KATYIIKU C TOKOM
[IpuMeHeHHEe JICKTPOMArHUTOB B TEXHHUKE.
60 H§60 aTopHas a6(?Ta "U3yueHue aercTBuUs 0.5 bubnnorexa LJOK
PaTopHai p i " ' https://m.edsoo.ru/ff0ac74a
MarHMTHOTO TIOJISl Ha MPOBOJTHUK C TOKOM
DIEeKTPOABUTATEIb IOCTOSIHHOTO TOKA.
Hcnonp3oBanue 1eKTpoABUTaTEICH B
61 TEXHUYECKUX yCT OﬁC”Il“)BaX Y Ha TPAHCIIOPTE Bubmorexa LIOK
yerp " p pTe. https://m.edsoo.ru/ff0ac86¢c
JIaGoparopnas pabora "KoHcTpyrpoBaHue u
n3ydyeHue paboThl AJIeKTpoiBUraTesns"”
62 OnpiTel Dapanies. 3aKOH AIEKTPOMarHUTHOM
nHaykiuu. [Ipasuno Jlenna
Dnektporereparop. CrocoObl MoTyYeHUs
63 ANEKTPUYECKON SHEPTUHU. DNEKTPOCTAHIIUU HA
BO300HOBIISIEMBIX ICTOYHHKAX YHEPTUU
64 [ToaroroBka Kk KOHTPOIBHOM paboTe MO TeEMe
"DJIeKTpUYECKUE M MATHUTHBIC SIBJICHUS "
KonTponbhas padora no teme bubmuoreka [IOK
65 " " .
DNEKTPUYECKHE U MAarHUTHBIE SBJICHUS https://m.edsoo.ru/ff0acb14
PesepubIit ypok. Pabora ¢ Tekctamu mo teme bubmuoreka [{OK
66 " " .
TermioBbIe IBIECHUS https://m.edsoo.ru/ffO0acc5e
67 PesepBHbIii ypok. Pabora ¢ Tekctamu mo teme bubmuoreka [{OK

"I1oCTOSIHHBIN TIEKTPUUECKUIN TOK"

https://m.edsoo.ru/ff0acdc6
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PezepHblit ypok. Pabora ¢ Tekctamu 1o Teme
"MarHuTHbI€ sIBJIeHUS"
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9 KJIACC

KosmnuecTBo yacos l JJIeKTPOHHBIE
Ne Tema vooKa HMara uudposeie
n/n yp Beero Konrpoabuble| IIpakTHYeCKHE | p3vyenps| o6pasoBaTenbHbIe
padoThI padoThI pecypenl
1 Mexannueckoe aBuxeHnue. MarepuanbHas 1
TOUYKa
2 Cucrema orcuera. OTHOCUTEILHOCTD 1 bubmuorexa [JOK
MEXAHUYECKOTO IBUKECHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE MPSAMOIMHEHHOE TBUKECHHE 1 bubmorexa HOK
pHOC TP https://m.edsoo.ru/ff0ad19a
4 HepaBHOMepHOE NPAMOIMHENHOE IBUKECHUE. 1
CpenHsisi 1 MTHOBEHHAsl CKOPOCTh
5 [IpsamosinHENHOE PAaBHOYCKOPEHHOE 1 bubnnoreka [JOK
JIBUKEHUE. Y CKOPEHUE https://m.edsoo.ru/ff0ad8d4
CxopocTb MPSMOJIMHENHOTO
6 pPaBHOYCKOpEHHOTO ABMKeHUs. ['padux 1
CKOPOCTH
JlaboparopHas pabota "Onpenenenue
7 CKO peHml? Tena? pu aBH0pc§o EHHOM 1 1 bubmiorexa LIOK
yerop PH paBHOYCKOp " https://m.edsoo.ru/ff0adb18
JIBMDKEHUH 110 HAKJIOHHOW TUIOCKOCTH
8 CsobGoanoe magenune tei. Onpite! [anues 1
PaBHOMEpHOE JBM)KEHUE 110 OKPYKHOCTH.
9 IMepuon I/II) qaCTHOTa 00 ameHmpJ}%(HeﬁHas{ u 1 bubmnorexa IOK
P p ) https://m.edsoo.ru/ff0ael76
YTJI0Basi CKOPOCTH
10 [{eHTpOCTpEMUTENBHOE YCKOPEHHE 1
11 ITepssiii 3akoH HptoToHa. BexTop cuiibl 1 bubnuorexa [IOK



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

https://m.edsoo.ru/faneGlj

12 Bropoii 3akon HeroToHa. PaBHOIEHCTBYIOIIASA bubnmoreka [JOK
cuia https://m.edsoo.ru/ff0ae72a
. bu6mmoreka [IOK
13 Tperuii 3akoH Herorona. Cynepno3unus cui https://m.eds00.ru/ff0ae98?
14 Pemenue 3a1ay Ha NpUMEHEHUE 3aKOHOB bubnmoreka [JOK
Herorona https://m.edsoo.ru/ff0aeb6c
bu6mmoreka [IOK
15 Cuna ynpyroctu. 3axou F'yxa https://m.edsoo.ru/ff0aeca2
16 Pemenue 3anau no teme «Cuina ynpyroctu»
JlaboparopHas pabota «Onpenenenue bubnuotexa [JOK
17 .
JKECTKOCTH MPYKUHBDY https://m.edsoo.ru/ff0aee28
bubmuorexa [JOK
18 Crna Tperns https://m.edsoo.ru/ff0af738
19 Pemenue 3amgau no reme «Cuiia TpeHUsD bubmiorexa HOK
https://m.edsoo.ru/ff0afa26
20 JlaGopaTtopHast pabota "Onpeznenenue bubnuotexa [JOK
K03 pHIIMEHTA TPEHUS CKOJIbKEHUS" https://m.edsoo.ru/ff0af8be
21 Pemenue 3anay no reme "3akoHsl HproToOHA. bubnuotexa [JOK
Cuna ynpyroctu. Cuna TpeHust" https://m.edsoo.ru/ffOafb8e
22 Cuuta TSKeCTU U 3aKOH BCEMUPHOTO bubnuorexa [JOK
TATOTEHUS. Y CKOpEHHE CBOOOTHOTO MaACHUS https://m.edsoo.ru/ff0af044
Ypok-koHpepenius "JIBuxkeHne Tex BOKPYT
23 rpaBUTalOHHOrO 1eHTpa (ConHeuHas
cuctema). ['amaktuku"
24 Pemenne 3amay 1o teme "Cuiia TSDKECTH U bubmuoreka [JOK
3aKOH BCEMHUPHOIO TArOTeHus" https://m.edsoo.ru/ff0af5f8
25 [TepBast kocMuueckasi ckopocTb. HeBecomocThb bubnnorexka [JOK



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8

U IIEpErpy3Ku

https://m.edsoo.ru/ff0af33c

PaBHOBecHe MaTepuaaIbHOW TOUKH.

AoOcomoTHO TBEpIOE Teso. PaBHOBecHe bubnunoreka [HOK
26 R NS :
TBEPAOTO TeJa C 3aKPErIEHHON OChIO https://m.edsoo.ru/ffOafe36
BpalleHus
27 MowmenT cwibl. LlenTp TsbkecTn
28 Pemenwne 3agad mo Teme "MOMEHT CHJIBL. bubmuorexa [JOK
IlenTp TsxecTH" https://m.edsoo.ru/ff0b02b4
[ToaroroBka K KOHTPOJIBHOU paboTe MO TeMe
29 "Mgiaf-ll/l]fleCKOC LI[{BTI/I;XJ;)II:IeHIIS)3aH1\TIOLI[IeﬁZT§He bubanorexa LIOK
ren" ’ https://m.edsoo.ru/ff0b0408
K 0
30 "&iiggiziiigj HZ;i(ré?{;ZM§3aHMOILGﬁCTBHG Brommozexa [IOK
ren" ) https://m.edsoo.ru/ffOb06ec
3| coxpanenn nmyea. Ypytoe n neympyroc u6morera LIOK
PaHcHy yibea. Spyr YHpyT https://m.edsoo.ru/ff0b07fa
B3aMMOJICHCTBHEC
32 Pemenue 3amay no teme "3akoH coxpaHEHUs bubnuorexa [JOK
uMITyJbca" https://m.edsoo.ru/ff0b096c
33 Ypok-koH(pepenus "PeakTuBHOE ABHKEHUE B
IPUPOJIE U TEXHUKE"
bu6mmorexa [IOK
34 Mexannueckasi paboTa U MOIITHOCTh https://m.edsoo.ru/f0b0a84
35 PaboTa cuIibl TSKECTH, CUJIBI YIIPYTOCTH U bubnnoreka [JOK
CUJIBbI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaboparopHas pabota «Onpenenenne paboTh
36 CHWJIBI TPEHUS TIPU PABHOMEPHOM JBUKCHHUH

TCJa 110 FOpHSOHTaHBHOﬁ IOBEPXHOCTU»



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

CBs13b sHepruu U paboTsl. [loTennuansHas

37
SHEprus
38 Kunernueckas sneprus. Teopema o bubnunoreka [HOK
KMHETUYECKON YHEPT U https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHUsI PHEPTUU B MEXAHUKE
40 JlabGopaTtopHas pabota «3yyeHue 3akoHa bubnmoreka [JOK
COXPAHEHUSI SHEPTUNY https://m.edsoo.ru/ffOb12fe
a1 KonebarenbHoe IBMYKEHUE U €T0 bubmuoreka [JOK
XapaKTEPUCTUKH https://m.edsoo.ru/ff0b1858
42 3aryxatomue Kojebanus. BoiHyX/1eHHbIE bubnnorexka [JOK
koseOanus. Pesonanc https://m.eds00.ru/ff0b20f0
43 MaremaTHuecKuil ¥ IPYKUHHBIM MasITHUKH
Ypok-uccienoBanue «3aBUCUMOCTb IEPUOAA
44 Kcl)jne6aHH1?1 OHT JKECTKOCTH IPYKUHBI U hlleacfm bubmorexa LIOK
https://m.edsoo.ru/ff0b197a
rpy3a»
45 [IpeBpalienue sHEpruu NPU MEXAHUUECKHUX
KOJIe0aHUSIX
JlaboparopHas padota «Onpenenenue
46 qaCTopT; Hp;IeﬂIfo a f<01<1<e62£)11/1£1[71 Jr11 o VHHOTO bubmiorexa HOK
pHOA Py https://m.edsoo.ru/ffOblaec
MasITHUKa»
Jlab 0 11
47 Hjsazzliﬁ)ﬁgjfnpie OI/TI?) «a IE)(?J']IB:é):l(IjI/Iﬁ rpysa bubmiorexa LIOK
PHOA py3a, https://m.edsoo.ru/ff0b197a
MOABEIIEHHOTO K HUTH, OT MacChl rpy3a»
Mexanudeckue BoaHbl. CBoOiCTBa
48 MexaHu4decKux BOJH. [IpomoapHbIe 1 bubmorexa LIOK
’ https://m.edsoo.ru/ffOb21fe
MONEPEYHBIE BOJIHBI
49 VYpoxk-koH(pepennus "MexaHUYeCKHe BOITHBI B

TBEPIOM Tene. CelicMuueckre BOIHbI"



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

50

3Byk. PactipocTpaHenue u oTpaxeHHe 3ByKa

Ypok-uccnenoBanue "Habmonenue

51
3aBHCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI"
52 I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKYCTHYECKUN PE30HAHC
53 Ypok-koHpepenmus "YapTpazByk u bubnmoreka [JOK
nH(ppa3ByK B IpUPOJIE U TEXHUKE" https://m.edsoo.ru/ffOb23ca
[TonroroBka Kk KOHTPOJIBHOU paboTe MO TeMe
bubmmoreka [IOK
o4 "3aKoHbI cOXpaHeHus. MexaHnueckue 1
T —" https://m.edsoo.ru/ff0b25f0
KonTponbras paboTa 1mo Teme "3aKoHBI
55 coxpaHeHus. MexaHn4YeCcKHue KojieOaHus 1
BOJIHBI"
56 DIEKTPOMAarHuTHOE IOJIE. bubnnorexa [HOK
DJIEKTPOMArHUTHBIE BOJHBI https://m.edsoo.ru/ff0b2abe
57 CBolicTBa 2JIEKTPOMArHUTHBIX BOJH
Ypok-konpepentus "[lkana
bubnmnoreka [JOK
58 JIEKTPOMArHUTHBIX BOJIH. Vcronbp30oBaHme https://m.e dsogru IfF0b2fe6
AJIEKTPOMATrHUTHBIX BOJIH JJIsI COTOBOM CBSI3H" — :
VYpok-uccnenosanue "M3ydueHue cBOICTB
bubnnorexka [JOK
59 AIIEKTPOMArHUTHBIX BOJIH C IIOMOIIIBIO _ 1
MOBHIbHOTO TeredoHa” https://m.edsoo.ru/ff0b2c6c
60 Pemenwne 3a1a4 Ha omnpesieieHne 4acTOThl U
JUTHHBI 3JIEKTPOMArHUTHON BOJTHBI
61 DnekTpoMarHuTHas mpupoza ceera. CKOpocTh bubnmnoreka [JOK
cBera. BoaHOBBIE CBOMCTBA CBETA https://m.edsoo.ru/ff0b31d0
62 Ucrounnku cBeta. [IpsmonmnneitHOE bubnmoreka [JOK

pacnpoctpaHeHue cera. 3armenus: CoiaHua u

https://m.edsoo.ru/ff0b3658



https://m.edsoo.ru/ff0b23ca
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JlyHb1

3aKOH OTpakeHHs cBeTa. 3epkaia. Pemenue

63 3a/1a4 Ha IPUMEHEHHUE 3aKOHA OTPAKEHUS bubmiorexa LHOK
a p p https://m.edsoo.ru/ffOb38c4
cBeTa
64 [TpenomiieHue cBeTa. 3aKOH MPETOMIICHHUS bubmmoreka [IOK
CcBeTa https://m.edsoo.ru/ffOb3aea
[TosHOE BHYTpPEHHEE OTPAKEHUE CBETA.
65 I/ICHOHL3OB§1€16 HOJIHOI]‘;)O BHYTPEHHETO Bubmorexa HOK
yIp https://m.edsoo.ru/ff0b3c5c
OTPaKEHHUS B ONITUYECKUX CBETOBOAX
JlaGopaTtopnast pabota "HccnenoBanue
66 3aBHCHUMOCTH YTJIa TPEJIOMIICHUSI CBETOBOTO
Jqy4a OT yIJla NaJeHUsl Ha TpaHule "BO3ayX-
crexiao""
Ypok-koH(pepenmus "Vcnons3oBanue
67 MOJIHOTO BHYTPEHHETO OTPAXKCHHUS:
CBETOBO/IbI, OIITUKOBOJIOKOHHAS CBSI3b"
bubmuorexa [JOK
68 JInusel. OnTryeckas cria JIUH3bI https://m.edsoo.ru/fOb3f2c
69 ITocTpoenune N300paKEeHUIT B TMH3AX bubmiorexa HOK
P p https://m.edsoo.ru/ffOb444a
JIaGoparopHas padora "Onpenenenne
70 dox EHOFl(:)) aCETOSIHI/ISI u oliITII[/IqGCKOI?I CHJIBI bubmorexa LIOK
y D " https://m.edsoo.ru/ff0b4206
coOuparonie JTMH3bI
VYpoxk-koupepennus "OnTuyeckue TUH30BbIC bubnnoreka [JOK
71 " :
puoOopsI https.//m.edsoo.ru/ffOcOa7e
72 I'ma3 xak onTHyeckas CUCTEMA. 3pEHUE bubmioreka [JOK
- 3P https://m.edsoo.ru/ff0b4684
73 VYpok-koHpepenmus "Jlepextsl 3penus. Kak

COXPaHMTH 3peHue"



https://m.edsoo.ru/ff0b38c4
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

Paznoxenne 6enoro cBera B cieKTp. OMBITHI

74 Herotona. CioxkeHre cCeKTpajlbHbIX I[BETOB bubmorexa LIOK
' P 1 ' https://m.edsoo.ru/ff0cOf4c
Jucnepcus ceera
JlaGopaTtopHas pabota "OMBITHI 11O
75 pa3NokKEHUI0 0eJIOro CBEeTa B CHEKTP U bubmmoreka LIOK
BOCIIPUSITHUIO IIBETA MPEIMETOB IIPU UX https://m.edsoo.ru/ff0cOe2a
HaOJII0ICHUH Yepe3 BETOBbIe (PUIbTphI"
76 VYpoxk-npaktukym "BoJIHOBBIE CBOICTBA CBETA:
Jucnepcus, narepdepennns u qudpakuus”
77 OmnsiTel Pesepdopaa u muianerapuas MoJienb bubnuorexa [IOK
aToMa https://m.edsoo.ru/ff0c12a8
78 [Tocrynatel bopa. Monens atoma bopa
79 Hcnyckanue U MOrJIONIEHUE CBETa aTOMOM. bubnuoreka [IOK
KBantbl. JInHeiyaTbie CIEKTPHI https://m.edsoo.ru/ff0c144c
80 Ypoxk-npaktuky™m "HabirogeHue cuiekTpoB bubnunoreka [JOK
HCITyCKaHHS" https://m.edsoo.ru/ff0c1550
81 PannoakTHUBHOCTE U €€ BUJIBI Bubmiorexa ITOK
https://m.edso0.ru/ff0c1672
82 Crtpoenue atomHoro sipa. Hykinonnast bubnunoreka [JOK
MOJICITb https://m.edsoo.ru/ffOc18ac
83 PannoaktuBHbIe ipeBpatieHus. 30Tombl bubmorexa LIOK
' https://m.edsoo.ru/ff0clal4
84 Pemenne 3amau mo treme: "PagnoakTUBHEIE bu6nmoreka [IOK
peBpalicHus" https://m.edsoo.ru/ffOclb4a
85 [lepuon nonypacnana
VYpoxk-koHpepennus "PagnoakTrBHBIC bubnmoreka [JOK
86 " .
W3JIy4EHUS B IPUPOJE, MEIUIIMHE, TEXHUKE https://m.edsoo.ru/ff0c2126
87 Snepubie peaknun. 3aKOHBI COXPAHCHHS bubnuotexa [JOK



https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
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3apAa0BOTO 1 MAaCCOBOI'0O YHCCJI

https://m.edsoo.ru/ff0c1c58

:‘)HepFI/IH CBsA3H aTOMHBIX AO€P. CBs3b Maccel

bubmuorexa [JOK

88
Y SHEPrUU https://m.edsoo.ru/ff0cld7a

89 Pemenue 3amau o reme "Snepusie peakiun'

90 Peakuuu cuHTe3a U AeNeHUs saep. bubnunoreka [HOK
Wcrounnku sneprun CosHua v 3BE3]1 https://m.edsoo.ru/ff0c1e88
Ypoxk-koHpepenuus "SnepHas sHepreTHKa.

91 JlelicTBUA paliOaKTUBHBIX U3JIYYEHUM Ha
JKUBbIE OpraHU3MbI"

[TonroroBka K KOHTPOJIBHOU pabOTE MO TeMe

92 "DIeKTPOMarHuTHOE TOJIE. bubnunoreka [JOK
DJeKTpoMarHuTHbIe BoJHbI. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
SIBJICHUS"

KonTponbhas pabota no Teme

93 "DIeKTPOMarHuTHOE TOJIE.
DneKTpOMarHuTHbIE BOJHBL. KBaHTOBBIE
SIBJICHUS"

94 [ToBTOpenue, o6ob6menue. Jlaboparopusie bubmmoreka [JOK
pabotsl o Kypey "B3aumoneiicteue ten" https://m.edsoo.ru/ff0c245a
[ToBTOpenue, o6o0mmenue. Pemenne

95 pacUETHBIX U KQYEeCTBEHHBIX 33/1a4 110 TeMe BH6J,1HOTeKa HOK
"TemioBele mpoueccs” https://m.edsoo.ru/ff0c2572
[ToBTOopenue, o6o0mmenue. Permenne

96 pacUETHBIX U KQYEeCTBEHHBIX 33/1a4 110 TeMe BH6J.IHOTeKa HOK
"KITJ] TerioBbix ABHraTeneii” https://m.edsoo.ru/ff0c2a22
[ToBTOpenue, o6ob6meHue. Pemenue

97 pacueTHBIX M Ka4eCTBEHHBIX 33]a4 110 TeMe bubmorexa LIOK

"KIIJI anexTpoycTaHOBOK"

https://m.edsoo.ru/ff0c2b30



https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
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https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
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98 [ToBTOpenue, o6o6menue. Jlaboparopusie 1 1 bubnnoreka [HOK
paboThl o Kypcy "CBeToBbIC SIBICHUS" https://m.edsoo.ru/ff0c2c52
[ToBTOpenue, o6o6menue. Pabora ¢ Tekcramu bubnuoreka [IOK

99 n n 1 .

110 TeMe "3aKOHbI COXPAaHEHHUS B MEXaHUKE https://m.edsoo.ru/ff0c2d6a

100 [ToBTOpenue, o6o0menue. Pabora ¢ Tekcramu 1 bubmmoreka [IOK
no teMe "Konebanus u BosHbI" https://m.edsoo.ru/ff0c2e82

101 [ToBTOpenue, o6o6menue. Pabota ¢ Tekctamu 1 bubnmoreka [JOK
1o teme "CBeToBbIC SBICHUS" https://m.edsoo.ru/ff0c3044

102 [ToBTOpenue, 0600meHue. PaboTa ¢ TekcTamu 1
no teme "KBaHToBas u sinepHas pusuka'
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https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044
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®duzuka 7/ U.M.Ilepoimikun, A.1.1BanoB, Mocksa "[Ipocsemenue”,2023r
®dusuka 8/A.B.Ileprimkun, E.M.I'yTHuk, Mocksa "JIpoda", 2021

®wusuka 9/A.B.Ileppimkun, E.M.I'ytarK, Mocksa "Jlpoga", 2020

COopHuK 3a71a4 1o pu3uke st 7-9 KiaccoB 00IIe00pa3oBaTEIbHBIX YUPESKICHHMN/

B.N.Jlykamuk, E.B.MBanoBa, Mocksa "IIpocsemenue”, 2021r.
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®usuka 7/ U.M.Ilepoikun, A.1.MBanoB, Mocksa "IIpocBemenue”,2023r
VYHuBepcaiabHble IOYypoUHbIe pazpadboTku 1o ¢usuke 9 knacc/B.A. Bonko, MockBa
"BAKO" 2020r.

[Toypounsie pa3zpabotku 1o ¢pusuke 7 knacc/B.A.Boakos, C.E.Ilonsackuii, MockBa
"BAKO", 2018r.

YHuBepcaabHbIe TOYpOUHbIe pa3padoTku no ¢usuke 8 kimacc/B.A.Bonkos, Mocksa
"BAKO", 2018r

®uzuka 8/A.B.Ilepbiikun, E.M.I'yrauk, Mocksa "poda", 2021

®duszuka 9/A.B.Ieprimkun, E.M.I'yTHuk, Mocksa "Jlpoda", 2020
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B.1.JIykamuk, E.B.lBanoBa, Mocksa "l[Ipocsemenue"”, 2021r.






