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HOACHUTEJBHASA 3AIINCKA

[IporpamMma no gusuke Ha ypoBHE OCHOBHOI'O OOILIEr0 00pa30BaHUsI COCTABJIEHA Ha OCHOBE IOJIOKEHUN U TpeOOBaHUN
K pe3yJbTaTaM OCBOCHMS Ha 0a30BOM ypOBHE OCHOBHOM 00pa3oBaTellbHOM MmporpaMMmel, mpencraieHHbx B PI'OC 000, a
Takke Cc yd4€ToM enepanbHON paboueidt mporpammbl BocnuTanusd W KoHnenuuu mnpenogaBaHus y4eOHOTO NpeameTa
«Duznkay.

CopepxaHue TMporpaMMbl 10 (U3UMKE HANpPaBIEHO HAa (POPMUPOBAHUE ECTECTBEHHOHAYYHOW I'PAMOTHOCTH
oOyyarolmuxcsit 1 OPraHu3alni0 U3ydyeHus (PU3MKU Ha JEeSTEIIbHOCTHOM OCHOBE. B mporpamme mo (usuke y4HTHIBAIOTCS
BO3MOXXHOCTH ydeOHOro mpeamera B peammzanuu TpeOoBanuiit ®PI'OC OOO K mIaHUPYEeMbIM JIMYHOCTHBIM U
MeTanpeIMETHBIM pe3yJibTaTaM OOydYeHHs], a TaK)Ke MEXKIIPEIMETHBIC CBSI3U €CTECTBEHHOHAYUYHBIX yUE€OHBIX MPEIMETOB Ha
YPOBHE OCHOBHOTO 00111er0 00pa3oBaHMUs.

[IporpamMMa 1o (u3uKe yCTaHABIMBAET paclpeiesieHue y4eOHOro Marepuajna Mno rojgam oOydeHus (Mo Kiaccam),
peaiaracT NPUMEPHYIO MOCIEA0BATEIIBHOCTD U3YYEHUS! TEM, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTHUSA IPEIMETHOIO COIEpKAHUA
U y4€Te BO3PACTHBIX 0COOCHHOCTEH 00yJaroImuXxcsl.

[Iporpamma mo ¢usuke paszpaboTaHa C LENbI0 OKa3aHHUA METOAWYECKOM MOMOINM YYUTENI0 B CO3JaHUU paboueit
POrpaMMBI 110 Y4EOHOMY IIPEAMETY.

®dusuka SABIAETCA CUCTEMOOOPA3YIOLUIUM JJII €CTECTBEHHOHAYYHBIX YYEOHBIX IPEAMETOB, MOCKOJBbKY (PU3MUYECKUE
3aKOHBI JIeKaT B OCHOBE MPOIIECCOB U SIBJICHUI, U3yYaeMbIX XUMUEH, OUOIOrHed, acTpoHOMUEHN U (pusnueckor reorpaduei,
BHOCHUT BKJIaJl B €CTECTBEHHOHAYYHYIO KapTUHY MHpa, MPENOCTaBIAEeT Haubosee siCHble 00paslibl MPUMEHEHHs] Hay4HOTO
METO/1a IO3HAHMSI, TO €CTh CII0C00a MOIy4YeHHUs JOCTOBEPHBIX 3HAHUN O MHUPE.

OpHa M3 raaBHBIX 3a7a4 (pU3MUECKOro oOpa3oBaHUS B CTPYKType 00Iero oOpa3oBaHUS COCTOMT B (POPMUPOBAHUU
€CTECTBEHHOHAYYHOM I'PaMOTHOCTH M MHTEpeca K HayKe y 00y4aroIuxcs.

Nzyuenne ¢u3ukun Ha 0a30BOM YpOBHE MpEANOJaraeT OBJQJACHHUE CIEAYIOIIMMU  KOMIIETEHTHOCTSIMH,
XapaKTEPHU3YIOIMIMMU €CTECTBEHHOHAYYHYIO I'PaMOTHOCTb!

e HAy4YHO OOBSICHSTH SIBJICHUS;
e OILICHMBATh U NOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIEI0BAHUS;



e HHTCPHPECTUPOBATH JaAHHBIC K UCIIOJIL30BATh HAYYHBIC JJOKA3aTCIILCTBA IS ITOJIYUCHHUA BBIBOOOB.

enn uzyuyeHus (U3MKUA HAa YPOBHE OCHOBHOTO 00IIero oOpas3oBaHus ompenesneHbl B KoHuenuuu mnpenogaBaHus
yueOHoro mnpeamera «®duszuka» B oOpazoBarenbHbIX opranuzanusix Poccuiickoin ®denepaliuu, peaju3yOmUX OCHOBHbBIC
o01ieo0pa3oBaTesibHbIe MPOTPaMMbl, yTBEpkKAEHHON pemenrneM Kosuternn MunHHcTepcTBa mpocBenieHus Poccuiickoi
®enepanuu (mpotokod ot 3 nexadpst 2019 r. Ne [1K48H).

e usyyenus pusuku:

NpuOOpeTEeHUEe HWHTEpeca M CTpeMJIeHHs OOydalolmuXcs K HAyYHOMY HW3YYEHHMIO MPHUPOABI, DPAa3BUTHE UX
MHTEJIEKTYaJIbHBIX U TBOPUECKHUX CITIOCOOHOCTEH;

pa3BUTHE MPEACTABICHUA O HAYYHOM METOJ€ MO3HAaHUS U (OPMHPOBAHME MCCIIEOBATEIBCKOTO OTHOILICHUS K
OKPY’KAIOLIUM SIBJICHUSM;

dbopMupoBaHME HAYYHOTO MHPOBO33PEHHMS KaK pe3yibTaTa M3yYeHHS OCHOB CTPOCHHUS MaTepuul U
(dbyHIaMEHTaIbHBIX 3aKOHOB (DU3UKU;

(dbopmupoBaHUE MPEACTABICHUIN O Posiu (PU3UKHU JUIsl pa3BUTHUS APYTUX €CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTH;
pa3BUTHE TMPEJCTaBICHUH O BO3MOXKHBIX cdepax Oyaymied NpopecCHOHAIBHON AESTENbHOCTH, CBA3aHHOM C
(bu3MKON, TOArOTOBKA K AaJIbHEHIIEeMY OOyU€HHUIO B 3TOM HaIPaBJICHUU.

JlocTibkeHrne ATHX Iieeil mporpaMMbl MO (U3MKE HAa YPOBHE OCHOBHOTO 00ImIero o0pa3oBaHHUS 0O0ECIICYMBACTCS
peIICHHEM CIICYIONINX 3aa4:

npuoOpeTeHre 3HAHUMW O JIMCKPETHOM CTPOEHUM BEIECTBA, O MEXAHUYECKHUX, TEIUIOBBIX, JJIEKTPUYECKUX,
MAarHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

MpUOOpETEHNE YMEHHI OMMCHIBATh U OOBICHITH (PU3NUECKHE SIBJICHHS C HCTIOJIB30BAHUEM TOTYyUYCHHBIX 3HAHUMH;
OCBOCHHE METOJIOB PEIICHUS MTPOCTEUIINX PACUETHBIX 3a/1a4 C UCIOJIb30BaHNEM (U3HUECKUX MOJIEIIEH, TBOPUECKUX
U IPAaKTUKOOPUEHTUPOBAHHBIX 3a/aY;

pa3BUTHE YMEHMM HaOMIOJaTh MPUPOJHBIE SIBJICHUS W BBINOJHATH ONBITHI, JAa0OpaTOpHbIE pabOTHl U
AKCTIEPUMEHTAITLHBIE UCCIICIOBAHUS C UCIIOJIb30BAHUEM N3MEPUTEIHLHBIX TPUOOPOB;

OCBOCHHE MPUEMOB PabOTHI ¢ MHMOPMaIEel (PU3NIECKOTO COAEpKaHUs, BKIIIOYasi WHPOPMAIUIO O COBPEMEHHBIX
JTOCTHXKEHUSIX (DU3UKU, aHATIU3 U KPUTUYECKOE OLICHUBaHUE WH(OpMAIUY;



e 3HAKOMCTBO cO cdepamu mnpodhecCHOHANHHOW NEATEIHHOCTH, CBS3aHHBIMU C (HU3UKOW, U COBPEMEHHBIMU
TEXHOJIOTHSIMHU, OCHOBAHHBIMU Ha JTOCTHKEHUAX (PU3MUECKON HAYKHU.

Ha u3yuenue ¢usuku (6a30BbI ypOBEHB) Ha YPOBHE OCHOBHOI'O OO0IIero oOpa3zoBaHusi OTBOAUTCA 238 4dacoB: B 7

Kjacce — 68 yacoB (2 yaca B He/len0), B 8 kiacce — 68 yacoB (2 yaca B Hefleno), B 9 kitacce — 102 yaca (3 yaca B HEJIEIIO).

[Ipennaraemsiii B mporpamme mno (usuke mnepedyeHb J1a0OpaTOPHBIX PadOT M OMBITOB HOCHT PEKOMEHIATENbHBIM
XapakTep, YUuTelb JeaeT BHIOOp MpOoBeAeHUs J1aOOpaTOPHBIX paboT M OMBITOB ¢ y4ETOM MHIUBUAYAIBHBIX OCOOCHHOCTEH
00yYaromuxcs, CUCKa SKCIEPUMEHTAIBHBIX 33/1aHUi, MPeAaraeMbIX B paMKax OCHOBHOT'O I'OCYIapCTBEHHOTO SK3aMeHa o
¢busuke.



COIAEPKAHUE OBYUYEHUA
7 KIIACC

Paznen 1. @usuka v €€ poJib B NO3HAHUM OKPY Kal0IIero Mupa.

®u3nka — Hayka o npupoje. ABiaeHus npupoabl. OU3HNUECKUE SBICHUSA: MEXAHUYECKHE, TEIUIOBBIC, AIEKTPUUYECKUE,
MAarHuTHBIE, CBETOBBIE, 3BYKOBBIE.

Oduznueckne BenuuuHbl. M3Mmepenne ¢umsmdeckux BenmumH. Dusmdeckue mnpubdopsl. [lorpemHocTs w3MepeHui.
MexayHapoaHasi CHCTEMA €AUHUIL.

Kak ¢u3uka u npyrue ecTeCTBEHHbIE HayKU U3Yy4aroT npupoay. EcTecTBeHHOHAyUHbI METO/| MO3HAHMS: HAaOJI0IeHUE,
MOCTAHOBKA HAYYHOTO BOIPOCA, BBIABUKEHUE THIOTE3, SKCIEPUMEHT IO MPOBEpPKE TUIOTE3, 0ObSICHEHHE HAOII01aeMOTo
apreHus. Onucanue GU3NIECKUX SIBJICHUN C TOMOIIBIO MOJIEIIEH.

Hemoncmpavyuu.

1. MexaHuueckue, TeIIOBbIE, JIIEKTPUUECKUE, MAaTHUTHBIE, CBETOBBIE SIBIICHMUS.

2. ®usnueckue NpuOOPHI U MpoLEeypa NPSIMBIX U3MEPEHHUM aHAJIOTOBBIM U IIUGPOBBIM IPUOOPOM.

Jlabopamopnwie pabomol u onvimol.

Omnpenenenre 1EHbI IeIEHUS KBl U3MEPUTEIBHOTO MPUOOpa.

N3mepenne paccTosHui.

N3mepenue 00bEMa KUIKOCTH M TBEPAOTO Tea.

Onpenenenue pa3MepoOB MajbIX TEN.

N3mepenne temnepaTypbl IPU NOMOIIH KHIKOCTHOTO TEPMOMETPA U JATUYMKA TEMIIEPATYPHI.

[IpoBeneHue ucciienoBaHus MO MPOBEPKE TMIOTE3BI: JAIBHOCTH IMOJIETA IAPUKA, IYLIEHHOTO TOPU30HTAJIBbHO, TEM
OoJpITie, YeM OOJIBIIIE BBICOTA ITyCKa.

Pa3znen 2. IlepBoHayasibHbIe CBEeHUS 0 CTPOEHUM BelllecTBa.

CrpoeHune BeniecTBa: aToMbl U MOJIEKYJIbI, X pa3mMepbl. ONbITHI, JOKA3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEUIECTBA.

o vk wN e



JIBrxenue wyactul BemiecTBa. CBs3b CKOPOCTH JBMXKEHMSI YaCTHIl C TEMIIEpaTypod. BpoyHOBCKOE JBHUKEHUE,
g dysus. BzaumozaeiicTBre yacTHIl BEIIECTBA: MPUTSKEHUE U OTTAJIKUBAHUE.

ArperatHble COCTOSIHHMSI BEIlECTBAa: CTPOCHME Ta30B, XKUAKOCTEH M TBEPABIX (KPUCTAIMYECKHUX) Tel. B3auMocBs3b
MEXIYy CBOMCTBAMM BEIIECTB B Pa3HbIX arperaTHbIX COCTOSHUSX M MX aTOMHOMOJIEKYJISIPHBIM cTpoeHreM. OCOoOEeHHOCTH
arperaTHbIX COCTOSIHUMA BOJIBI.

Hemoncmpayuu.

1. HaGmionenne OpOyHOBCKOTO JBUKECHHS.

2. HaGmoaenue nuddyszuu.

3. HaOmronenue siBieHuid, 00bACHIIOUIMXCS MPUTSXKEHUEM UM OTTAJKMBAaHUEM YacTHI] BEIIECTBA.

Jlabopamopnwie pabomuel u onvimol.

1. OmeHka TruaMeTpa aToMa METOJIOM PSIOB (C HCTIONB30BaHueM GoTorpaduii).

2. OnbITHI 10 HAOJIOICHHUIO TEIUIOBOTO PACHIMPEHHUS Ta30B.

3. OnbIThl 1O OOHAPYKEHUIO AEHUCTBUS CHUJI MOJIEKYJISIPHOTO MPUTSKEHUS.

Pa3nen 3. /IBu:keHre U B3aMMO/IeiCTBHE TeJl.

Mexanuueckoe JBWxkeHue. PaBHomepHOoe U HepaBHOMepHoe aABmxkeHue. Ckopoctb. CpeaHssi CKOPOCTh IpHU
HEpPaBHOMEPHOM JIBUKEHUHU. PacuéTr myTH 1 BpeMEHU JBUKEHUS.

SBnenne uHepuuu. 3aKOH MHEPLMU. B3anMmoneiicTBrue Tell Kak NpUYMHA U3MEHEHUsI CKOPOCTH ABWKEHMS Tea. Macca
KaK Mepa MHepTHOCTH TeJa. [noTHocTh BenecTBa. CBs3b MJIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IMHUIIE 00bEMA BellleCTBa.

Cuna kak XapakTepuCTUMKa B3auMmopeucTBus Ten. Cuia ynpyroctd M 3akoH ['yka. M3mepeHue cHilbl ¢ MOMOILBIO
AUHAMOMETpa. fIBleHHE TATOTeHHs U cwia Tsokectd. Cua TsKeCTH Ha JIpyrux IuiaHerax. Bec tena. HeecomocTs.
CrnoxxeHue CHJI, HAalIPABJICHHBIX MO OJHOW NpsiMoil. PaBHoxelicTByromas cuil. Cuna TpeHus. TpeHue CKONbKEHHSI U TPEHUE
nokos. TpeHue B NpUpoAE U TEXHUKE.

Hemoncmpayuu.

1. HaOmroneHne MexaHU4eCKOrO JBMKECHHS Tea.

2. M3MepeHue CKOPOCTH NPSIMOIMHENHOTO JIBUKEHUS.

3. HaOnronenue siBlieHUsI HHEPLUU.



4.
5.
6.

Habmonenne n3MeHeHus: CKOPOCTH MPH B3aUMOJICHCTBUU TEJL.
CpaBHeHHE Macc 10 B3aUMOJIEUCTBHIO TE.
CroxeHune CHJl, HalpaBJICHHBIX 10 OJHOU MPSAMOW.

Jlabopamopnwie pabomol u onvimol.

1.

ik W

Omnpenenenre CKOPOCTH PAaBHOMEPHOTO JABHMKEHHUs (LIapUKa B KUAKOCTH, MOJEIH JIEKTPUUYECKOTO aBTOMOOUIIS U
TaK jajee).

Omnpenenenue cpeaHel CKOPOCTU CKOIBKEHUS OpyCcKa WK [IapuKa M0 HaKIIOHHOW TUIOCKOCTH.

Omnpenenenre MIOTHOCTU TBEPJOTO TeENA.

OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD PACTKEHUS (AedopMaliin) NPyKUHbI OT NPUIOKEHHON CUIIBIL.

OnbITHI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTD CHJIbI TPEHHSI CKOJIBKEHHS OT BECa TeJla U XapaKTepa CONMPUKACAIOIINXCS
ITIOBEPXHOCTEN.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKUIKOCTEN U ra30B.

JHaBnenne. CriocoObl yMEHBIIICHHUS U yBEIUYEHUs JaBiieHus. J[aBieHue raza. 3aBUCUMOCTh JaBJIEHUS ra3a oT 00bEMa,
temreparypsl. [lepenaya naBneHust TBEPABIMU TEJIaMH, KUAKOCTIMU U razamu. 3akoH [lackans. [THeBMaTuyeckue MallivHbI.
3aBUCHUMOCTH JABJICHUS KUAKOCTH OT TIIyOuHbI. ['mapoctatrnaeckuii mapamokc. Coobmarommecs cocyapl. [ mapaBnudeckue
MEXaHU3MBI.

Atmochepa 3emnau u armocdepHoe aaBieHue. [IpuduHBI CylecTBOBaHHMS BO3AYHIHONW 000y0uku 3emin. ONbIT
Toppuuennu. 3mepenne atMocpepHOro aBieHUs. 3aBUCUMOCTh aTMOC(EPHOTO JAaBJICHUSI OT BBICOTHI HaJl YPOBHEM MOPSI.
[TpuGops! 15t U3MEpeHus aTMOCPEPHOTO TaBICHUS.

JlelicTBUE >KMIKOCTH M ra3a Ha MOTpYyKEHHOE B HUX TeNo. BriTankuBaromas (apxumenoBa) cuia. 3aKOH Apxumena.
[limaBanue Ten. Bo3ayxomiaBanue.

Hemoncmpayuu.

1.

2
3.
4

3aBUCUMOCTB JABJIEHUA ra3a OT TEMIEPATYPHI.
[lepenaua naBineHUst )KUIKOCTHIO U Ta30M.
Coobmiaroiuecs: CoOCy/ibl.

['mppaBmrueckui npecc.



[IposiBneHune necTBrsi aTMOCPEPHOTO JABICHUS.
3aBHUCHMOCTD BBITAIKUBAIOIICH CUITBI OT 00BEMA MOTPYKEHHON YaCTH TeJIa U TUIOTHOCTH JKUIKOCTH.
PaBeHCTBO BBITAIKMBAOUIEN CUJIbI BECY BBITECHEHHOW KUJIKOCTH.

© N oW

VYcnoBre miaBaHMs TeJ: IUJIAaBAHWE WIIM MOTPYKEHUE TEJI B 3aBUCHMOCTH OT COOTHOIIEHHUS IUIOTHOCTEW Tela U
AKUJKOCTH.

Jlabopamopnsie pabomuel u onvimol.

1. HccnenoBanue 3aBUCUMOCTH Beca Tejia B BOJIE OT 00BEMA MOTPYKEHHON B KHUIKOCTh YaCTH TEJa.

2. OmnpeneneHne BbITAIKABAIOIIEH CUIIBI, IEMCTBYIOLIEH HA TENO, OTPYKEHHOE B JKUJIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJKHUBAIOIIECH CUIIbI, JEHCTBYIOIIEH Ha TEIO B )KUAKOCTH, OT MacChl TEJA.

4. OTBITHI, IEMOHCTPHUPYIOITUE 3aBUCUMOCTh BHITAIKUBAOIICH CHIIBI, IEUCTBYIOIICH HA TEJIO B KUIKOCTH, OT 00BEMA

MOTPYKEHHOU B )KUJAKOCTh YACTH TeJIa U OT IUIOTHOCTHU KUJIKOCTH.

5. KoHcTpyupoBaHue apeoMeTpa Ui KOHCTPYUPOBAHUE JIOAKU U ONPEAEIIEHUE €€ TPY30I0IbEMHOCTH.

Paznen 5. PaGora 1 MOIIHOCTH. DHEPIrus.

Mexannueckas paboTa. MOIIHOCTb.

[IpocThie MexaHW3MBI: pbryar, OJIOK, HaKJIOHHAs IJIOCKOCTh. [IpaBmiio paBHOBecws pwiuara. [IpuMenenwe mnpaBuia
paBHOBecHs phruara K 0J0Ky. «3o10toe mpaBmio» mexanuku. KIIJI mpocTeix mexanu3moB. [IpocTeie MexaHU3MBI B OBITY U
TEXHUKE.

Mexannueckasa sHeprus. KuHernueckas W mnoTeHuManbHas dSHeprus. [IpeBpailieHne OJHOTO BUJAa MEXAHMYECKON
SHEPruM B APYyroi. 3aKOH COXPAHEHUSI SHEPTUU B MEXAHUKE.

Hemoncmpauuu.

1. I[Ipumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnwie pabomol u onvimol.

1. Ompenenenue padOTHI CUIIBI TPEHUSI IPYU PABHOMEPHOM JIBUXKEHUU TeJa MO TOPU30HTATIBHOM MOBEPXHOCTH.

2. HccnenoBanue yclIOBUM PaBHOBECHS pblyara.

3. Hsmepenue KII/l HaKIIOHHOM IIJIOCKOCTH.

4. H3yuyeHue 3aKOHA COXPAHEHUSI MEXaHUYECKOW SHEPTUU.



8 KUIACC

Pa3gea 6. TensioBLIe AIBJIEHUS.

OCHOBHBIE TIOJIO)KEHHSI MOJIEKYJISIPHO-KMHETUYECKOM TEOpUM CTPOEHHs BemiecTBa. Macca W pa3Mepbl aTOMOB M
MOJIeKYJI. ONBITHI, TOATBEPKAAIOUIME OCHOBHBIE TIOJIOKEHHS MOJIEKYJIIPHOKMHETUYECKON TEOPHUH.

Mopnenu TBEPAOro, >XUAKOTO H Ta3000pa3HOTO COCTOSHUU BemiecTBa. Kpucrammmueckue M aMopdHbie Tena.
OObsicHEHHE CBOMCTB Ta3oB, KUIAKOCTEH W TBEPABIX TEJ HA OCHOBE IMOJIOKEHUN MOJIEKYJISPHO-KHHETUYECKON TEOPHUH.
CmaumnBaHNE U KallWUISIPHBIE SIBJICHHS. TEmIOBOE pacIUPEHNUE U CHKATHE.

Temnepatypa. CBsizp TemmepaTypbl CO CKOPOCTHIO TEIUIOBOTO ABMXKEHHS YacTull. BHyTpeHHsst sHeprus. CrnocoObl
W3MEHEHHUsl BHYTPEHHEW SHEpPruu: TeIionepeaadya W coBepiueHue padboTel. Bumpl Temonepenauu: TEIIONMPOBOIHOCTD,
KOHBEKIIUS, U3ITyUECHUE.

KonuyectBo TemnoThl. YjaelbHas TEIIOEMKOCTh BellecTBa. TerooOMeH M TemjIoBOE€ paBHOBECHE. YpaBHEHHUE
tersioBoro Oananca. IlmaBieHne u  OTBepAEBaHME KPUCTAUIMYECKHX BEIIECTB. YJelbHas TeIuioTa IUIABJICHHUS.
[TapoobpazoBanne u koHaeHcarus. Vcmapenwe. Kumenwe. VYaenbHas temioTa mapooOpa3oBaHus. 3aBUCHUMOCTh
TEeMIEPATypPbl KUTIEHHUS OT aTMOC(HEPHOTO JaBICHUS.

Brnaxxnocts Bo3ayxa.

DHeprus TOIIMBa. Y IeJIbHAs TEMJI0Ta CTOPAHUS.

[Tpunuumner pabots! TemnoBsix asurareneii KI1J] remnosoro apuratesns. TemnoBble NBUraTeNn U 3alllUTa OKPY KarOIIeH
cpensl.

3aKOH COXpaHEHUs U NPEBPAILECHNS SHEPTHH B TEIUIOBBIX MpoIieccax.

Hemoncmpauyuu.

1. Habmronenue 6poyHOBCKOTO JBUKCHHUS.

2. Habmonenue nuddysun.

3. HabGmronenue siBneHui cMayrBaHUS U KaMWUISIPHBIX SBJICHUI.

4. HaOmro/ieHre TerIoBOro pacuIupeHus Tell.

5. V3MeHeHue naBieHus ra3a npu U3MEHEHUU 00bEMa U HarpeBaHUU WM OXJIXKCHUU.



6. IlpaBuna n3smMepeHus: TeMneparypsl.

7. Bugel Tenonepenayu.

8. OxJjaxJeHue MpU COBEPILICHUU PAOOTHI.

9. HarpeBanue nipu coBepiieHuu pabOThl BHEIIHUMH CHJIAMHU.

10. CpaBHEHHE TEIUIOEMKOCTEN PA3IUYHBIX BEIIECTB.

11. HabGnroneHune KumeHusI.

12. HabGnrogeHue mocTosTHCTBA TeMITepaTyphl TPH TJIABJICHUH.

13. Moienu TeIUI0OBBIX ABUTATEIICH.

Jlabopamopnwie pabomol u onvimol.

OnBITHI IO OOHAPYIKEHUIO TEUCTBHS CHII MOJICKYJIIPHOTO TIPUTSIKEHUSI.

OnbITHI O BRIPAIIMBAHUIO KPUCTAIIIOB TOBAPEHHOM COJIM WIIM caxapa.

OnbIThl IO HAOJIOJICHUIO TETUIOBOTO PACIIMPEHUS Ta30B, )KUIKOCTEH U TBEPABIX TEIL.

Omnpenenenve qaBiaeHUs BO3/lyXa B 0aJUIOHE HINPHUIIA.

OnbITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD JaBJICHUS BO3yXa OT €ro 00bEMa U HAarpeBaHUSI UIIA OXJIAXKICHHUS.

[IpoBepka TUMOTE3bl JTWMHEHHOW 3aBUCUMOCTH JUIMHBI CTOJOWKA >KUAKOCTH B TEPMOMETPUYECKON TpyOKe OT

TEMIIEPATYPHI.

Ha6nronenue n3MeHeHusi BHyTpEHHEW SHEPTrUuu Teja B pe3yJibTaTe Terionepeaadyu u padoThl BHEIIHUX CHII.

WccnenoBanue siBJeHUS TEIIOOOMEHA MPY CMELIMBAHUU XOJIOJHOW U TOpSYEH BOJIBI.

9. OmpeneneHre KOIWYECTBA TEIUIOTHI, IMOJIYYEHHOTO BOJOW MpU TEIUIOOOMEHE C HAarpeThiM METaUITMYeCKUM
LHUAJIMHPOM.

10. OnpeneneHne yaeabHON TEITOEMKOCTH BEIIECTBA.

11. MccnenoBanue nmporecca UCIapeHus.

12. OnpenesieHne OTHOCUTENIBHOW BIAXKHOCTH BO3yXa.

13. OnpeneneHrne yaeabHON TEIIOTHI IUIaBJICHUS JIbA.

Paszpnen 7. DiekTpuyecKkue 1 MATHUTHBIE SIBJICHUS.
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Onextpuzanus Ten. JIBa poma 3neKTpUYECKHMX 3apsaoB. BsaumonencTBue 3apshk€HHBIX Tel. 3akoH Kyiona
(3aBHCHMOCTD CHJIbI B3aUMOJEHCTBUS 3apsPKEHHBIX TEJ OT BEJIMYMHBI 3aPSII0B U PACCTOSIHUS MEXKIY TEJIAMH).

Onexrpuueckoe noje. Hanpssk€HHOCTh 31ekTpuyeckoro nojs. IIpuHIMI cyneprno3uuuu 3eKTpUYecKuX mojei (Ha
KayeCTBEHHOM YpPOBHE).

Hocutenn »siekTpuyeckux 3apsaoB. OJEMEHTapHbId snekrpuyeckuid 3apsa. Crpoenwe aroma. IIpoBogHukM u
TURJIEKTPUKHU. 3aKOH COXPAaHEHHUS JIEKTPUUECKOTO 3apsa.

DNEKTPUYECKUM TOK. YCJIOBHUS CYILIECTBOBAHMS SJEKTPUUECKOTO TokKa. McTouHMKM mOCTOsSIHHOro TOKa. JleiicTBus
AJIEKTPUYECKOrO TOKA (TEMJI0BOE, XUMUYECKOE, MArHUTHOE). DJIEKTPUUECKUNA TOK B )KUJKOCTSIX U ra3ax.

Onextpudeckas wnenb. Cuna Toka. OiekTpuueckoe HampspkeHue. COonpOoTHBIIEHHE IIPOBOJHHMKA. Y IEIIBHOE
CONPOTHUBJIEHUE BenlecTBa. 3akoH Oma 115 yyactka nend. [lociaenoBarensHoe U napayuiebHOE COEIMHEHUE TPOBOIHUKOB.

PaGota u MomIHOCTH 3nekTpuyeckoro Toka. 3akoH Jxoyms—JleHna. OnekTpuueckue ILenu | HOTpeOuTenu
AJIEKTpUYECKON SHEpruu B ObITY. KopoTKkoe 3ambIKaHuUE.

ITocTostHHBIE MarHuThl. B3anMozaeicTBUE MOCTOSHHBIX MAarHUTOB. MarHutHoe mojie. MarHutHoe mojie 3eMJId U €0
3HA4YEHHUE Ui KU3HU Ha 3emuie. OnbIT Opcrena. MarHuTHOE MoJie AIEKTPUYECKOro ToKa. I[pumMenenue 31eKTpoOMarauToB B
TexHuKe. JleliCTBME MArHUTHOIO MOJs HAa MPOBOJHUK C TOKOM. DJIEKTPOABHUIATENb MOCTOSHHOIO TOKa. Mcmonb3oBaHue
ANEKTPOABUTATEIIEN B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OmnbiTel @apanes. SIBnenue snekrpomariuTHoW uHAyKuuu. [Ipasuno Jlenua. Dnekrporeneparop. CrnocoObl NOMydeHUs
AJIEKTPUYECKON SIHEPTUU. DIEKTPOCTAHLIUU Ha BO30OHOBIIIEMbIX HCTOUYHUKAX SHEPTUU.

Hemoncmpauyuu.

DneKTpU3aius Tel.

JIBa poaa 3JIEKTPUYECKUX 3apsIA0B U B3AaUMOACHCTBHE 3aPSKEHHBIX TEI.
YCTpONCTBO U IEUCTBUE IEKTPOCKOIIA.

OnekTpocTaTudecKas HHAYKIUS.

3aKOH COXpaHEHUS JIEKTPUUECKHUX 3aPsI0B.

[IpoBOOHUKY U IUDIIEKTPUKH.

MopnenupoBaHue CUIIOBBIX JINHAW 3JE€KTPUYECKOTO TOJIS.
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8. McTOYHMKHM MOCTOSIHHOTO TOKA.

9. JlenCTBHs IIEKTPUYECKOTIO TOKA.

10. DNEKTPUUYECKHUIN TOK B HKUJIKOCTH.

11. I'a30BbIH pa3psia.

12. I3MepeHne cuiibl TOKa aMIepMeTpOM.

13. I3MepeHne 3JeKTPUYECKOr0 HAapsHKEHHS! BOJIBTMETPOM.

14. PeoctaT 1 Mara3uH CONPOTUBIICHUN.

15. B3anmoeicTBre NOCTOSHHBIX MArHUTOB.

16. MonenupoBaHre HEBO3MOKHOCTH Pa3/IeJICHHS TIOJIFOCOB MATHUTA.

17. MoaenupoBaHre€ MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.

18. OnbIT DpcTena.

19. MarHuTHOE MOJE TOKA. DJIEKTPOMArHurT.

20. /leiicTBME MATHUTHOTO TOJISI HA MPOBOJIHUK C TOKOM.

21. DNEKTPOABUTATEIb ITOCTOSSTHHOTO TOKA.

22. ccnenoBaHue IBICHUS AEKTPOMATrHUTHOM MHTYKIIUH.

23. OnbiThl Dapajes.

24. 3aBUCUMOCTD HAMNPABJIECHUS NHIYKIIMIOHHOTO TOKA OT YCJIOBUM €r0 BO3HUKHOBEHHS.
25. DNEKTPOreHEPATOP MOCTOSIHHOTO TOKA.

Jlabopamopnwie pabomuel u onvimol.

OnbIThI 10 HAOTIOACHUIO SJIEKTPU3ALUH T HHIYKIIUEH U MPU CONTPUKOCHOBEHHUHU.
HccnenoBanue 1eWCTBHS 3JIEKTPUYECKOTO OISl HA POBOJHUKHU U TUAJIEKTPUKH.
COopka 1 mpoBepka padOThI EKTPUYECKON LIENMU TOCTOSHHOTO TOKA.

N3MmepeHne u peryimpoBaHUE CUJIbI TOKA.

N3mepenne n peryimpoBaHue HAINPSKEHMS.

HccenenoBanue 3aBUCUMOCTH CHIIBI TOKA, UAYILIETO YEPE3 PE3UCTOP, OT CONIPOTUBIIEHUS PE3UCTOPA U HAIIPSKEHUS Ha
pe3ucTope.
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8.
9.

10.
11.
12.
13.
14.
15.
16.
17.

18.
19.
20.
21.

OneITHl, JEMOHCTPUPYIOIIME 3aBUCUMOCTD 3JIEKTPUYECKOIO COMPOTHUBIICHHSI POBOJHUKA OT €ro JJIMHBI, IJIOIIAIN
IIOIIEPEYHOTO CEYEHHUs U MaTepuaa.

IIpoBepka npaBuiia CI0KEHHS HAIPSKEHUH IIPU ITOCJIEI0BATEIbHOM COSUHEHUH ABYX PE3UCTOPOB.

IIpoBepka npaBuiia JUisl CUIIBI TOKA IPH MTapajuIeIbHOM COCIMHEHUH PE3UCTOPOB.

Omnpenenenre pabOTHI AMEKTPUIECKOTO TOKA, UIYIIETO Yepe3 PE3UCTOP.

OmnpeneneHre MOIIHOCTH JIEKTPUUECKOr0 TOKA, BBIAEISIEMOI Ha pE3UCTOPE.

HccnenoBaHue 3aBUCUMOCTH CHIIBI TOKA, MAYLIETO YEPE3 JIAMIIOUKY, OT HAIIPSDKEHUS Ha HEl.

Onpenenenue KIIJ[ narpeBaresns.

HccenenoBanre MarHUTHOTO B3aUMOJICUCTBUS IIOCTOSIHHBIX MATHUTOB.

W3y4yeHre MarHUTHOTO TOJISl TOCTOSIHHBIX MAarHUTOB MPH X 00BEIUHEHUH U Pa3JICICHUU.

HccnenoBanue 1€UCTBUS 3JIEKTPUYECKOTO TOKa HA MAarHUTHYIO CTPEJIKY.

OnbITHI, 1EMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIbI B3aUMOJACUCTBUSA KAaTyIIKHM C TOKOM M MAarHuTa OT CWJblI TOKa U
HaIIPaBJICHUS TOKA B KaTyIIIKE.

N3yuyeHue neicTBUS MarHUTHOTO MOJISL HA IPOBOJHUK C TOKOM.

KoncTtpyupoBanue u usydeHue paboThl SIEKTPOABUTATENS.

N3mepenne KII/I anexrpoaBuraTeIbHON yCTaHOBKH.

OneITBl 0 MCCIEIOBAHUIO SIBJICHUS DJIEKTPOMAarHUTHOM WHAYKIMM: MCCIECIOBAHWE W3MEHEHUN 3HAYCHUA H
HaIpaBJICHUS UHAYKIIMOHHOIO TOKA.

9 KUIIACC

Pa3nea 8. Mexannueckue siBJICHHUS.

Mexannueckoe asuxkeHue. MarepuanbHas Touka. Cucrema orcué€ra. OTHOCUTEIBHOCTh MEXAHUYECKOTO JBUKEHUS.
PaBHOMepHOE npsiMosIMHEHOE JBrKeHue. HepaBHOMEpHOE npsMonuHeitHOe IBHKeHHe. CpellHsAsl 1 MIHOBEHHAsi CKOPOCTh
TeJIa IIPYU HEPABHOMEPHOM JIBUKEHUU.

VYckopenue. PaBHOyckopeHHOE npsiMonHelHoe aBrxkeHne. CBoOoHOe nagenue. OnbITol ['anues.



PaBHOMepHOE gBMKEeHHME MO OKpyKHOcTH. Ilepmonm u wactora oOpamienus. JIluHeitHas W yrjaoBas CKOpPOCTH.
I{eHTpOCTpEMUTEIBHOE YCKOPEHHE.
[Tepssiit 3akoH HetoToHa. Bropoui 3akoH Hetotona. Tpetun 3akoH HeroroHa. [IpruHUIMNI CyTIEpPIIO3ZULIMN CHIL.
Cuna ynpyrocrtu. 3akoH ['yka. Cuna TpeHus: Cuiia TpEHUS CKOJIbXXEHUS, CUIIa TPEHUS TIOKOSI, IPYTHe BUJIbI TPEHHUS.
Cuna TSKECTH U 3aKOH BCEMHPHOTO TATOTEHUS. Y CKOpeHHe CBOOOIHOTO najeHus. JBmwkenue mianetr Bokpyr CoHia.
IlepBas kocMHuuecKast CKOpocTb. HeBeCOMOCT 1 meperpy3Ku.
PaBHOBecue marepuaiibHOM TOYKH. AOCOMIOTHO TBEpHOE Teno. PaBHOBecwe TBEPIOTO Tena € 3aKPEIUVIEHHON OCHIO
BpauieHus. MoMeHT cuisl. LleHTp TskecTu.
Nmnynsc tena. M3menenne umnyibsca. FIMITynbC cuilbl. 3aKOH COXPaHEHHs UMITYJIbCa. PEaKTUBHOE IBUJKEHHUE.
Mexannueckass pabota M MoiHOCTb. Pabota cun TspKecTH, ymnpyroctd, TpeHus. CBS3b SHEPrUH U pabOTHI.
IloreHnmManbHass PHEPIUsl Teya, NOAHATOIO HAJ NOBEPXHOCTHIO 3eMiM. [loTeHmmManbHas HSHEPIHUs CHKATOW IPYKUHBI.
Kunetnueckas sHeprus. TeopeMa 0 KHHETUYECKON DHEPIUU. 3aKOH COXPAHEHMSI MEXaHUYECKOW SHEPTUH.
Hemoncmpayuu.
HabutoieHne MexaHn4ecKoro IBUKEHUS Tejla OTHOCUTEIBHO Pa3HbIX TEJl OTCUETA.
CpaBHeHHME ITyTEN U TPAEKTOPUI ABUKEHUS OJHOIO U TOr'O K€ T€JIa OTHOCUTEIBHO PA3HbBIX TEJl OTCUETA.
N3mepenne CKOpOCTH U YCKOPEHHMS IPSIMOJIMHENHOTO IBUKEHUS.
HccenenoBanue Npru3HaKOB PaBHOYCKOPEHHOTO ABUKECHUS.
HabutoieHne 1BMKEHUs Tesa 0 OKPY>KHOCTH.
Habmonenne MexaHMYeCKUX SIBICHUM, MPOUCXOASAIUX B cucrteMe oTcuéra «Temexka» mpu €€ paBHOMEPHOM U
YCKOPEHHOM JIBI>KCHUU OTHOCHTEIILHO KaOnWHEeTa (PU3HUKH.
7. 3aBHCHMOCTb YCKOPEHHS TeJIa OT MAcChl T€ja U IEUCTBYIOIIEH Ha HETO CUJIBI.
8. HaOmroneHue paBeHCTBa CUJI IIPU B3aUMOJIEUCTBUN TEIL.
9. HM3MmeHeHue Beca Tea IpU YCKOPEHHOM JIBUKCHHH.
10. [Iepenaya nMmmyJsbca Mpyu B3aMMOIEVCTBUAN TEIL.
11. [IpeobpazoBanusi 3HEPTUH MPU B3aUMOACHCTBUHU TEL.
12. CoxpaHeHMe UMITYJIbCa IIPU HEYIIPYTOM B3aMMOJICHCTBHH.
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13. CoxpaHeHHe UMITyJIbCa IPU a0COTIOTHO YIPYTOM B3aUMOICHCTBUU.
14. HabmioneHne peakTMBHOTO JIBHKEHUSI.
15. CoxpaHeHre MEXaHUYECKOW SHEPTUU MIPU CBOOOTHOM MaICHUH.
16. CoXxpaHEHUE MEXAaHWYECKOW SHEPTUHU MPU JBWKEHUU Teja MO JCUCTBUEM MPYKUHBI.
Jlabopamopnwie pabomuel u onvimol.
1. KoHcTpyHnpoBaHue TpakTa JJid pa3roHa v JajdbHEHIIEro paBHOMEPHOIO JBMKEHUS [IAPUKA I TEJIEKKU.
2. Omnpenenenue cpeHel CKOPOCTH CKOJIBKEHUS OpyCcKa W JBMKSHHS IIapHUKa 110 HAKIOHHOM MIO0CKOCTH.
3. OnpexneneHue yCKOpEHUs Tella MPU PAaBHOYCKOPEHHOM JIBH>)KEHUU IO HAKJIOHHOM TIJIOCKOCTH.
4. VccrnenoBaHue 3aBUCUMOCTH ITyTH OT BPEMEHHU MPU PAaBHOYCKOPEHHOM JIBMKEHUH 0€3 HauallbHON CKOPOCTH.
5. IlpoBepka rumoTesbl: eciiu MpU PaBHOYCKOPEHHOM JBMKEHHHM 0€3 HA4aJbHON CKOPOCTH MYTH OTHOCSTCS Kak s
HEYETHBIX YHCEJI, TO COOTBETCTBYIOUIUE IPOMEKYTKM BPEMEHU OJTMHAKOBBI.
HccnenoBanne 3aBUCUMOCTH CHJTBI TPEHUS CKOJIBKEHUS OT CHJIBI HOPMAJIbHOTO JaBJICHHUS.
Omnpenenenre KodhPUIIMEHTA TPEHUS CKOJIbXKEHUS.
Onpenenenue KECTKOCTH NPYKUHBI.
Omnpenenenue pabOTHI CHIIBI TPEHUS MPU PABHOMEPHOM JABM)KEHUU TeJa MO TOPU30HTAIBHOM MMOBEPXHOCTH.
10. Onpenenenrue pabOThl CUIIBI YIPYTOCTH MPH MOIBEME TPpy3a C HCHOJIB30BAHMEM HEMOJABHKHOTO U TMOJBHXKHOTO
0JIOKOB.
11. 3ydyeHune 3aKkoHa COXpaHEHUS SHEPTUH.
Pasznen 9. Mexann4yeckue Koj1e0aHUs U BOJIHBI.
KonebarenbHoe aBmkenrne. OCHOBHbBIE XapaKTEPUCTUKH KOJICOaHMI: TIEPUO/I, YACTOTA, aMIUIUTyAa. MaTeMaTH4eCKUil U
MPY>KUHHBIN MasTHUKH. [[peBpaliieHne 3Hepruu npu Kojie0aTeIbHOM JIBH)KESHUMU.
3aryxatouue kosnebanus. BeiHykneHHble kosieOaHus. Pe3zonanc. Mexanuyeckue BOJHBI. CBONCTBA MEXaHUYECKUX
BONH. IIpononpHble M monepeyHble BOJHBL. J[JIMHA BOJIHBI U CKOPOCTh €€ pacnpoCTpaHeHWs. MexaHW4yecKue BOJIHBI B
TBEPIOM TeJIe, CENCMUYECKHUE BOJIHBI.
3Byk. [')poMKOCTh 3ByKa U BeicoTa ToHa. OTpakeHue 3Byka. lHbpa3ByKk U yabTpas3ByK.
Hemoncmpayuu.
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Habmonenue xonebanuii Te moj 1eHCTBUEM CHIIbI TSXKECTH U CUJIBI YIIPYTOCTH.
Habmonenue xonebanuii rpy3a Ha HUTH U Ha TIPY>KHUHE.
HaGnronenue BoIHYKIEHHBIX KOJIEOaHUI U pe30HaHca.
PacnipocTpanenue npoaoiabHbIX U OMEPEYHBIX BOJH (HAa MOJIEIIN).
Habntoenne 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
AKyCTHYECKUMN PE30OHAHC.
Jlabopamopnsie pabomul u onvimol.
Omnpenenenre 4acTOThI M Mepruoa KoyieOaHui MaTeMaTHYECKOro MasiTHUKA.
Onpenenenre 4acTOThI U Mieproa KoyieOaHui MPYKUHHOTO MassTHUKA.
HccnenoBanue 3aBUCUMOCTH NIEPHOJIA KOJIEOAHHI MOJBEMIEHHOIO K HUTHU I'Py3a OT JUIMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH NIEPHOJIA KOJIEOAHUI MPY>KMHHOTO MAsITHUKA OT MAacChl Ipy3a.
[IpoBepka HE3aBUCUMOCTH MEpUOIa KoJieOaHUM Tpy3a, MOABEIIEHHOIO K HUTH, OT MacChl rpy3a.
OnbIThl, JAEMOHCTPUPYIOIIUE 3aBUCUMOCTh Mepuoja KoJIeOAaHWN NPYKUHHOTO MAasTHHKAa OT MAacchl Irpy3a u
AKECTKOCTH MPYKUHBL.
7. W3mepenue yckopeHusi CBOOOTHOTO MaIeHUSI.
Paszpgen 10. Di1eKTpOMarHuTHoOeE 1oJie M 3JIeKTPOMATHUTHBIE BOJIHBI.
DJIEKTPOMarHUTHOE  TOJIE.  DJEKTPOMAarHuTHble  BOJIHBI.  (CBOMCTBA  DJIGKTPOMAarHUTHbIX  BosH.  [llkama
ANEKTPOMArHUTHBIX BOJH. MICIIONb30BaHUE JIEKTPOMArHUTHBIX BOJIH JIJIS COTOBOM CBSI3U.
DnekTpoMarHuTHas npupoa ceera. CKopocTh cBeTa. BoaHOBBIE CBOMCTBA CBETA.
Hemoncmpauuu.
1. CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH.
2. BoOJHOBBIE CBOWCTBA CBETA.
Jlabopamopnwie pabomul u onvimol.
1. M3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C TIOMOIIBbIO MOOMIIBHOTO TenedoHa.
Pa3gen 11. CBeToBLI€E SIBJIEHMS.
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JIyueBasg monens ceta. Mctounuku cBera. [Ipsmonuneiinoe pacnpoctpaHeHue cBera. 3atMeHuss ConHua u JIyHbL
Otpaxxenue ceta. [llmockoe 3epkano. 3aKOH OTPaKEHUs CBETA.
IIpenominenue ceera. 3akoH IpenoMieHus ceera. [loaHoe BHyTpeHHee OTpakeHHE cBeTa. Mcrnosb30BaHME IOJIHOTO
BHYTPEHHETO OTPaKEHUSA B ONTUYECKUX CBETOBOJIAX.
JIunza. Xoxa mydeit B nmunze. OnTuueckas cucreMa ¢oroanmnapaTa, MUKPOCKONa U Teneckomna. ['a3 kak onTuueckas
cucrema. baM3opyKkoCTh U 1aabHO30PKOCTb.
Pasnosxenune 6enoro csera B criektp. OnbiTel HetoToHa. CrioskeHne cekTpalbHBIX I[BETOB. [lucnepcus cBeta.
Hemoncmpayuu.
[IpssMonMHENHOE PACIPOCTPAHEHUE CBETA.
OTtpakeHue cBeTa.
[Tomyuenune n300pakeHnii B MIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
[Ipenomienue ceera.
OnTuyeckuii CBETOBOJ.
Xon yyel B coOMparoiieit JInH3e.
X0 nyder B pacCEUBAIOLIEH JIUH3E.
[Tomyuenue n300pakeHnii ¢ TOMOIIIBIO JINH3.
[TpuHuumn aeiicTBus goroannapara, MUKpOCKOIA U TEIECKOIIA.
10. Moens rinasa.
11. Paznosxenue 6enoro cBeta B CIEKTP.
12. [lomyyenue Oenoro cBeTa Npu CIOKEHUH CBETA PAa3HBIX IIBETOB.
Jlabopamopnsie pabomuel u onvimol.
1. HccenenoBanue 3aBUCUMOCTH yIila OTPaXKEHUs CBETOBOTO JIyda OT yrJjla MaJcHUs.
2. W3ydeHue xapakTepUCTUK U300pakeHUs IpeaMeTa B INIOCKOM 3epKalie.
3. HccnenoBaHne 3aBUCUMOCTH YIJjla IPEJIOMIIEHHS CBETOBOTO JIy4a OT YIVIa MaJACHUS HAa TPAHULIE «BO3LYX—CTEKIIO.
4. Ilomydenue n300paxxeHH ¢ MOMOIIBIO COOMPAIOIIEH JTHH3BI.
5. Ompenenenue (pOKyCHOro pacCTOSHUS U ONITUYECKON CHIIbI COOMPAOIIEH JTUH3BI.
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6.
7.

OmnbITHI 1O Pa3IoKEHUIO OEI0ro CBETa B CIEKTP.
OnbITHI 10 BOCTIPUSTHIO I[BETA MPEAMETOB MPHU UX HAOIIOACHUH YEPe3 LIBETOBbIE (PUIIBTPHI.

Pa3znea 12. KBanroBble IBJIeHUS.

OmneiTel Pezepdopaa u nnanerapuas moaens aromMa. Monens atoma bopa. Vicnyckanue u MmorjionieHue cBeTa aToMOM.
KBanTel. JInHeHuaTsie COIEKTPHI.

PannoaktuBHOCTh. AJba, 6eTa- U ramma-uznydenusa. CTpoeHne aToMHOTO siapa. HykinoHHas MoJenb aTOMHOTO sipa.
N3otonel. PannoaktuBHbIe npeBpaienus. [leprona nomypacmnaaa aTOMHBIX SLIED.

SAnepHble peakny. 3aKOHbI COXPAHEHUS 3apSAA0BOIO U MacCOBOTO YUCEN. DHEPrUs CBA3U aTOMHBIX siiep. CBSI3b MaccChbl
U sHepruu. Peakuuu cunresa u aenenus sanaep. Mcrounuku sueprun CoJiHIA U 3BE3.

SInepnas sHepreTuka. /[ercTBus paguOaKTUBHBIX U3JyYEHUN HA KUBBIC OPTAHU3MBI.

Hemoncmpauyuu.

1
2
3
4.
5
6

CrexTpbl U3Ty4eHUS U TTOTJIONICHUS.

CrexTphl pa3IuYHBIX T'a30B.

CnekTp Bogopoa.

HaGnronenue TpexoB B kamepe Bunbcona.

Pabota cuérunka MOHU3UPYIOLIUX U3TYyYEHUN.

Peructpanus uznydeHus NpupoaHbIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnwie pabomol u onvimol.

1.
2.
3.

Habnroienue CromHbIX U JIMHEHYAThIX CIIEKTPOB U3ITyUEHUSI.
HccnenoBanue TPEKOB: M3MEPEHHUE SHEPTUU YaCTHUIIBI [0 TOPMO3HOMY IyTH (110 poTorpadusim).
W3mepenue paaroakTUBHOTO (oHA.

IToBTOpPHUTEIBbHO-00001AIOIIIUIA MOYJIb.

[ToBTOpUTENEHO-0000IIAOIINH MOTYTh TPEHA3HAYCH JJII CUCTEMATH3AIMA U 0000IICHHS MTPEIMETHOTO COACPIKaHUS
U ONbITa JACSITEIBHOCTH, MPUOOPETEHHOTO MPHU M3YUYEHUU BCETO Kypca (DU3WKHM, a TakKe IS MOATOTOBKA K OCHOBHOMY
roCyJapCTBEHHOMY dK3aMeHy 1Mo (hU3UKe sl 00yUJarOIUXCsl, BEIOPABIINUX 3TOT yUSOHBIN MpeIMeT.



IIpr u3ydeHMM NAHHOTO MOIYJISI PEATU3YIOTCA M CHUCTEMATU3UPYIOTCS BHUIBI ACATEIBHOCTH, HA OCHOBE KOTOPBIX
o0ecnieunBaeTcs IOCTIKEHUE NPEIMETHBIX M METANpeIMETHBIX IUIAHUPYEMBIX pPE3yJbTaTOB O0y4deHus, (GopMupyercs
€CTECTBEHHOHAY4YHasi TPAMOTHOCTb: OCBOCHUE HAyYHBIX METOJOB HUCCIEAOBAHUS SIBJICHUN NMPUPOJbI U TEXHUKH, OBJIAJICHUE
YMEHUSMU OOBICHATH (PU3NUYECKUE SBJICHUS, IPUMEHSIS IOJyUYEHHBIE 3HAHUS, PEeLIaTh 3aJauM, B TOM YHCJIE KAYECTBEHHbIE U
DKCIIEPUMEHTAIIbHBIC.

[IpuHIMNIHATBPHO AESTENPHOCTHBIN XapakTep MAHHOTO pasjeia peanu3yercs 3a cu€T TOro, 4ro oOydarommecs
BBITIOJIHAOT 33JIaHUsI, B KOTOPBIX UM IPEIaracTcs:

Ha OCHOBE IOJIyUYE€HHBIX 3HAHUI pacro3HaBaThb U HAYYHO OOBSCHATH (PU3NUECKHUE SBJICHUS B OKPY’KAIOLIEH MPUPOAE U
[IOBCEHEBHOM JKU3HU;

UCIIOJIb30BaTh HAy4YHBIE METOJbI HCCIEAOBAHUA (PU3UUECKUX SBICHUIN, B TOM 4YHCIE AJi1 MPOBEPKH THUIOTE3 U
ITOJIyYEHHS TEOPETUUECKNUX BBIBOJIOB;

OOBSCHATh HAy4yHble OCHOBBl Hauboyiee Ba)KHBIX JOCTH)KEHUN COBPEMEHHBIX TEXHOJIOTUM, HAIpUMEp, MPaKTUUYECKOIO
UCIIOJIb30BAHUS Pa3jIM4HbIX MCTOUYHUKOB DHEPrMU HAa OCHOBE 3aKOHA IPEBPALICHUS M COXPAHEHUS BCEX MU3BECTHBIX BHUJIOB
DHEPIHUH.



IHVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

N3yuenne ¢u3mkum Ha ypOBHE OCHOBHOTO 00ImIero oOpa3oBaHWs HAMpaBIECHO HAa JOCTHKEHUE JIMYHOCTHBIX,

MCTAIIPCIAMCTHBIX U IIPECAMCTHBIX O6p&30BaTeHBHBIX PE3YJIbTATOB.

B pesynbTare uzydenus Gu3MKH Ha YpOBHE OCHOBHOIO 00I1ero oOpa3zoBaHus y oOydaromerocs OyayT copMupoBaHb

clIeayromue JMIYHOCTHBIC PE3YJIbTAaThl B HaCTH:!

1) naTpUOTHYECKOT0 BOCTIMTAHMS

— MIPOSIBJIICHHE UHTEpPECa K UCTOPUHU U COBPEMEHHOMY COCTOSTHUIO POCCUMCKOMN (PU3NUYECKON HAYKU;

— IIEHHOCTHOE OTHOIIICHUE K IOCTIYKCHHUSIM POCCUNCKUX YIEHBIX-(HU3HKOB,;

2) rpasKIaHCKOr0 U TYXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

— TFOTOBHOCTb K aKTUBHOMY YYacTHIO B OOCYXJEHUU OOIECTBEHHO 3HAYMMBIX M 3TUUYECKUX MNPOOJIEM, CBS3aHHBIX C
MPaKTUYECKUM MPUMEHEHUEM JTOCTHXKEHUN (PU3UKY;

— OCO3HAHHUE BAXKHOCTU MOPAJIbHO-3TUUYECKUX MPUHIIUIOB B JEATEIHOCTH YUYEHOTO;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

— BOCIPUSITHE DSCTETUYECKUX KAueCTB (PU3NYECKOM HayKu: €€ TapMOHUYHOIO TMOCTPOEHHS, CTPOrOCTH, TOYHOCTH,
JAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 MO3HAHMSL:

— OCO3HAaHME LIEHHOCTH (PU3MUECKON HAYKM KaK MOIIHOIO MHCTPYMEHTA MO3HAHUS MUPA, OCHOBBI Pa3BUTHS TEXHOJIOTHUH,
BAKHEHIIEU COCTABIAIOLIECH KYJIbTYPHI;

— pa3BUTHE HAYYHOU JH0003HATEIBbHOCTH, NHTEPECA K UCCIIEA0BATEIBCKON NEATEIbHOCTH;

5) popmupoBaHuA KyJIbTYPHbI 310POBbSI H SMOLHMOHAJIBHOIO 0JIATONIOJIYYHS:

— OCO3HaHWE IIEHHOCTH 0e30macHoro obpa3a >KM3HM B COBPEMEHHOM TEXHOJIOTMYECKOM MHpE, Ba)KHOCTH IPaBUI
0e30macHOro MOBEJAEHUS Ha TPAHCHOPTE, HA JIOpOrax, C AJEKTPUUYECKUM M TEIUIOBHIM OOOpYAOBaHHEM B JOMAIIHUX
YCIOBUSIX;

— c(hOpMUPOBAHHOCThH HABbIKA pedIeKCHH, IPU3HAHKE CBOETO MpaBa Ha OIIMOKY M TAKOTO K€ MpaBa y IpYyroro 4ejioBeKa;



e 6) TPYAOBOIO0 BOCIIUTAHMSA:

e — AKTUBHOE YYacCTHE€ B PEIICHUU MPAKTHYECKUX 3a/ad (B paMKaxX CeMbH, 00pa3oBaTeIbHON OpraHu3aluy, ropojaa, Kpas)
TEXHOJIOTUYECKOW M COIIMAIbHOW HAIPaBJIEHHOCTH, TPEOYIOIIUX B TOM YHUCIIEC U (PU3UUECKUX 3HAHUK;

e — HHTEPEC K MPAKTUYECKOMY H3YUYCHHIO TPO(ECCHii, CBI3aHHBIX C (DU3UKOM;

e 7)3K0JIOrHY€CKOr0 BOCIIUTAHUSA:

e — OpHEHTAIWs Ha MPUMEHEHHE (U3NYECKUX 3HAHWUN IS PEIICHUS 3a/1a4 B 00JACTH OKPYIKAOIIECH CPEe/Ibl, TUIAHUPOBAHUS
MOCTYIKOB U OLICHKH WX BO3MOXKHBIX MTOCJIEACTBUN JIJIsi OKPYKAIOIIEH CpeIbl;

e — OCO3HAHHUE rI00aAILHOTO XapaKTepa IKOJIOTUYECKUX MPOoOIeM U IyTel UX PEIICHUS;

e 8) azanTanum K M3MEHSIIOIIUMCS YCJIOBUSIM CONMAJIBLHON M MIPUPOAHOI Cpebl:

e — MOTPEOHOCTHh BO B3aWMOJICHCTBUU TPHU BBHITIOJHEHUU HCCICIOBAHUA WU TPOEKTOB (U3MUECKOW HAIMPaBIECHHOCTH,
OTKPBITOCTH OTIBITY W 3HAHUSIM JPYTHX;

e — MOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO JIeSITEIbHOCTD;

e — MOTPEOHOCTH B (HOPMHUPOBAHUH HOBBIX 3HAHHI, B TOM YHUCJIC (POPMYITHPOBATH UJIEH, TTOHSITHUS, TUTIOTE3bI O (PU3UMUECKHUX
00BEKTaX U SIBIICHUSX,

e — OCO3HaHUE Je(PUITUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEN B 001aCTH (DU3UKHU;

e — IJJAHUPOBAHUE CBOETO PA3BUTHS B MPUOOPETEHNN HOBBIX (DU3UICCKUX 3HAHUM;

e — CTpEeMJICHHE AaHAJIM3UPOBATh M BBIABIATH B3aUMOCBS3U MPUPOJBI, OOIIECTBA M IKOHOMHUKH, B TOM YHCIE C
WCIIOJIb30BaHUEM (PU3NUECKUX 3HAHUM;

e — OIIEHKA CBOMX JCHCTBUH C YUETOM BIHMSHUS HA OKPYKAIOIIYIO CPEIY, BO3SMOKHBIX TTI00TBHBIX MTOCIEICTBHM.

METAIIPEIMETHBIE PE3YJ/IBTATDBI

B pesynpTaTe ocBOeHMs MporpaMMbl MO (U3MKE Ha yPOBHE OCHOBHOIO OOIIEro oOpa3oBaHus y oOydaromerocs OyayT
chopMHUpPOBaHbl MeTampeIMeTHbIe Pe3yJbTaThbl, BKIIOUAIOIINE IMO3HABATEIbHbIE YHHBEpCAlbHbIE y4eOHbIE AeUCTBUS,
KOMMYHUKATHUBHbIE YHUBEPCAIbHbIE YUeOHbIE ACUCTBUS, PETYISATUBHbIC YHUBEPCATIbHbIEC YUeOHbIE 1EUCTBUS.



Ilo3naBaTebHBIC YHUBEPCAJIbHbIEC YUeOHbIE 1€l CTBUA

Bba3oBble Jjornuyeckue q1ecTBUA:

BBISBJISTH M XapaKTePU30BaTh CYIIICCTBCHHBIC MPU3HAKN 00BEKTOB (SBJICHH);

YCTaHABIIMBAThH CYNIECCTBEHHBIN MTPU3HAK KJIACCU(PUKAIINN, OCHOBAHUS JIJIs1 OOOOIICHHS U CPAaBHCHHS,

BBISBJISTH 3aKOHOMEPHOCTH Y TIPOTHBOPEYHS B pacCMaTpUBaeMbIX (DaKTax, JaHHBIX U HAOIIOCHUSIX, OTHOCSIIMXCS K
(U3NYECKUM SIBJICHUSM;

BBISIBIISATh MPUYUHHO-CIICJCTBEHHBIC CBSI3U NPU M3YyYCHHHM (DU3NYCCKHUX SIBJICHUN M TPOIIECCOB, JEJIaTh BBIBOJBI C
UCIIOJIb30BAaHUEM JICAYKTHBHBIX W HMHIYKTHBHBIX YMO3aKIIOYCHHMA, BBIJBATATh THIIOTE3bI O B3aMMOCBS3SIX
(hUBUYECKUX BEIMYNH;

CaMOCTOSITEJIbHO BBIOUPATH CIOCOO perieHus: ydeOHOW (u3mueckoi 3amaun (CpaBHEHHE HECKOJIBKHUX BapUAHTOB
peteHwsi, BbIOOp HanOoJiee MOAXOIAIIETO ¢ YUETOM CaMOCTOSTEIBHO BBIICJICHHBIX KPUTEPHEB).

Bba3oBble ucciaenoBaTebCKe 1eCTBUA;

MCIIOJIH30BaTh BOIPOCHI KaK MCCIICIOBATEICKANA HHCTPYMEHT ITO3HAHWS;

MIPOBOJIUTH 1O CAMOCTOSITEIFHO COCTABJIICHHOMY TUTAHY OIIBIT, HECIOXHBIN (DM3UYECKUN IKCTIEPUMEHT, HEOOIBIIIOEe
UCClIeIoBaHue (PU3MUECKOTO SBICHUS;

OLICHMBAaTh HAa TIPUMEHUMOCTh U JOCTOBEPHOCTh HMH(OpPMAIHMIO, TOJIYYCHHYIO B XOJE HCCICAOBaHUS WIH
DKCIIEPUMEHTA;

CaMOCTOSTENFHO (HOPMYIUPOBATh OOOOIIEHNS W BBIBOJLI MO PE3YJbTaTaM MPOBEIEHHOTO HAOIOACHUS, OIIBITA,
WCCTICIOBAHMSI;

IPOTHO3UPOBATh BO3MOXKHOE JIabHEHINIEE pa3BUTHE (PU3UIECKUX IMPOIIECCOB, a TAKXKE BBIIBUTAThH MPEIOJIOKECHUS
00 MX pa3BUTHU B HOBBIX YCIIOBUSAX M KOHTEKCTaX.

Pabora ¢ unpopmanmeii:

MPUMEHSATh PA3JUYHbIE METOJbI, HHCTPYMEHTHI M 3ampOoChl TIPH TMOUCKE W O0TOOpe WH(POPMAIMH WM JAHHBIX C
y4E€TOM MpesIoKEeHHON yueOHOM Ppu3nueckoit 3a1auu;
aHAJIM3UPOBaTh, CUCTEMATU3UPOBATh U UHTEPIIPETUPOBATH MHPOPMALIUIO PA3ITUYHBIX BUJIOB U (DOPM MPECTABICHUS;



CaMOCTOSITENIbHO BBIOMPATh ONTUMAIBHYIO (QOpMY MpeAcTaBiICHUS HHPOPMAIMH U WIUTIOCTPUPOBATH pPEIIAEMbIe
3aJ1a4M HECJIOKHBIMU CXEMaMHU, AUarpaMMaMH, HHOU rpadukoi U MX KOMOMHAIUSIMH.

KoMmyHnKkaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUSA:

B Xo0Je 0OCYKAeHHs Yy4eOHOro Marepuaia, pe3ysbTaToB JJaOOPaTOPHBIX pabOT M MPOEKTOB 33JaBaTh BOIPOCHI IO
CYLIECTBY OOCYXXJaeMOl TeMbl W BBICKAa3blBaTh HJEU, HALCJICHHBIE HA pEIICHHWE 33aJauyd U MOJJAepKaHHe
0J1aroxesIaTeIbHOCTH OOIIEHNS;

COTIOCTABJIATH CBOU CYXKIEHUS C CYKICHHUSIMHU APYTUX YYACTHUKOB AHANIOra, OOHAPYXKUBATh PAa3IUYUE U CXOACTBO
MMO3UIIHH;

BBIPA)KaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MMCbMEHHBIX TEKCTaX;

nyOJIMYHO TMPEACTaBIATh PE3YJIbTaThl BBIMOIHEHHOTO (PU3UYECKOTO OMbITa (IKCHEPUMEHTa, HWCCIEI0BaHMUs,
IIPOEKTA);

MOHUMAaTh M HCHOJb30BAaTh MPEUMYIIECTBA KOMaHAHON W HMHIAMBUAYaJbHOW pabOTHl MPHU PEIICHHMH KOHKPETHOMN
(hu3nyecKoi MpooIEMBbI;

IPUHUMATD €M COBMECTHOM JI€ATEIbHOCTH, OPraHU30BbIBATh JEHCTBUS MO €€ TOCTMIKEHUIO: PACIIPEeNATh POJIH,
00Cy>KIaTh MPOIIECCHI U PE3YJIbTAThl COBMECTHON pabOTHI, 0000IIaTh MHEHUSI HECKOJIBKHX JIFOJICH;

BBITIOJIHATH CBOIO 4acTh palOThHI, JOCTUTAsl KAU€CTBEHHOTO pe3yJibTaTa MO CBOEMY HAINpPaBICHHUIO U KOOPAUHUPYS
CBOU JCWUCTBUS C JPYTUMU YJICHAMU KOMaH/IbI;

OLIEHMBATh KadyeCTBO CBOEr0 BKJaja B OOLIHMI MPOAYKT MO KPUTEPUSM, CAMOCTOATEIBHO CPOPMYIUPOBAHHBIM
y4aCTHUKAaMU B3aUMOJICHCTBUSI.

PeryisiTuBHbIE YHMBepPCAJbHbIE YueOHbIe 1eiCTBUSA

Camoopranusanus:

BBISIBJISITH ITPOOJIEMBI B )KMU3HEHHBIX U YUEOHBIX CUTYyalUsIX, TPEOYIOIUX s pelieHns (GU3MUeCKUX 3HaHUM;
OpPUEHTHPOBATHCS B PA3IMYHBIX MOJAXOJAX HMPHUHATHUSA PEIICHUN (MHAUBUAYalIbHOE, MPUHATUE PEIICHUS B TpYIIIE,
MIPUHATUE PELLICHUN TPYIIION);



CaMOCTOSITENIbHO COCTABJIATH AJITOPUTM pELICHUS (PU3NYECKON 3aJayd WM IUIaHA MCCIEJOBAHUS C Y4ETOM
UMEIOILIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apTyMEHTUPOBATH Mpe/jlaraeéMble BApUAHTHI PELICHU;
Jes1aTh BbIOOp M OpaTh OTBETCTBEHHOCTD 32 PEILICHUE.

CﬂMOKOHTpOJIb, 3MOIHUOHAIbLHBIN HHTEJLJIEKT:

JaBaTh aJICKBaTHYIO OLIEHKY CUTyalluy U Npejiararh IjiaH €€ N3MEHECHMS;

OOBSICHATh MPUYUHBI JOCTHKEHUS (HEAOCTM)KEHUS) Pe3yIbTaTOB NEATEIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY
OTIBITY;

BHOCUTBH KOPPEKTHUBBI B JAEATEIBHOCTH (B TOM YHUCIE B XOJ BHINOJHEHHUS (PU3UUECKOTO MCCIIEOBAHUS WM MTPOEKTA)
HA OCHOBE HOBBIX OOCTOSITENIbCTB, U3MEHUBILIUXCS CUTYallUi, YCTAHOBJIEHHBIX OUIMOOK, BO3HUKILIUX TPYAHOCTEH;
OLICHUBATh COOTBETCTBHUE PE3YJIbTaTa LEIH U YCIOBHSIM;

CTaBUTh C€0s1 Ha MECTO IPYroro 4ejloBeKa B XOJE CIOpa WM JUCKYCCHUM Ha HAYYHYIO TeMY, IOHUMaThb MOTHBBI,
HAaMEpPEHHUS U JIOTUKY IPYToro;

NpU3HABATh CBOE MPaBO HA OUIMOKY MpPH pelleHuH (U3MYECKUX 3a]ay WM B YTBEPKIACHUSX HA HAyYHBIE TEMbI U
TaKO€ K€ MPaBO APYToro.

IHPEAMETHBIE PE3YJIBTATDBI

K xoniy oOyuenus B 7 kijiacce mpeIMeTHbIE PE3yJIbTaThl HA 0230BOM YPOBHE JOJKHBI OTpakaTh CHOPMHUPOBAHHOCTD y
00y4aroluxcst yMEHHI:

UCIIOJIb30BaTh MOHATUA: (PU3MYECKUE U XMMHUYECKHUE SIBICHHS, HAONIOACHUE, HKCIEPUMEHT, MOJEb, T'MIOTEe3a,
eAUHUIBI  (U3UYECKUX BEJIMYMH, aTOM, MOJIEKYyJla, arperaTHble COCTOSIHMS BellecTBa (TBEpIOE, KHUAKOE,
ra3oo0pa3Hoe), MEXaHHYeCKOe JBIDKEHHE (paBHOMEpPHOE, HEpPaBHOMEpPHOE, NPSAMOJIMHEWHOE), TpPaeKTOpHs,
paBHOJIEHCTBYIOIIAsA cuia, fedopMarus (ynpyras, aacTuueckas), HEBECOMOCTb, COOOIIAIOIINECS COCYAbI;

paznuyath siBlieHus (Auddy3usi, TEMIOBOE ABUKEHUE YACTUIl BEIIECTBA, PABHOMEPHOE JABUKEHUE, HEPABHOMEPHOE
JBUYKEHUE, UHEPIUS, B3aUMOJICHCTBUE TEJl, paBHOBECUE TBEPABIX TEJ C 3aKPEIUIEHHOW OChIO BpallleHMs, Nepenaya
JaBlI€HUS TBEPABIMU TeNaMH, XKUAKOCTAMHM W Ta3aMH, aTMoc(epHoe NaBjeHHE, IUIaBaHHUE TEJ, NPEBpALICHUS



MEXaHUYECKOIN SHEPIUHU) 110 ONUCAHUIO UX XapAaKTEPHBIX CBOMCTB U Ha OCHOBE OIBITOB, JEMOHCTPUPYIOIIMX JTAHHOE
buznueckoe sIBICHUE;

pacrno3HaBaTh HPOSBICHUE WU3YYEHHBIX (DU3MUECKUX SIBJICHUN B OKpYKAIOLIEM MHpE, B TOM 4Hcie (pU3MUecKue
SBJICHMSI B IPUPOJC: PUMEPHI IBMXKEHUS C PA3JIMYHBIMU CKOPOCTSAMMU B )KMBOM M HEKUBOU NPUPOJE, IEVCTBUE CUIIBI
TpPEeHHsI B MPUPOJAE U TEXHHUKE, BIUSAHUE aTMOC(HEPHOrO JABICHHUS Ha XKUBOW OpPraHu3M, IUIaBaHUE pbIO, phIYaru B
TeJ€ 4YeJOBEKa, MPU ATOM MEPEBOJUTH NMPAKTUYECKYIO 33Jady B y4eOHYIO, BBIACNATH CYIIECTBEHHbIE CBOICTBa
(mpu3Haky) U3HUECKUX SIBICHUIA;

OIKCHIBAaTh W3YYEHHbIE CBOWCTBA TeNl U (PU3HUYECKUE SIBICHHUS, MCNOIb3Yys (PU3MUECKUE BEIMUYMHBI (Macca, 00bEM,
IUIOTHOCTB BEILECTBA, BPEMsl, IIyTh, CKOPOCTb, CPEIHSASI CKOPOCTh, CHJIA YIPYIOCTH, CHJIA TSXKECTH, BEC TeJla, CUja
TpeHwusl, naBieHue (TBEPAOTO Tena, KHUIKOCTH, Ta3a), BHITAJIKUBAIOLIAs CUJIa, MEXaHHMYecKass padoTa, MOIIHOCTb,
IUJIEYO CHJIBI, MOMEHT CHJIBI, KO3(DPUIMEHT MOJE3HOr0 ACUCTBUS MEXaHW3MOB, KMHETHUYECKas M MOTEHLHUATbHAS
SHEPrus), MpU ONKCAHUU MPABUIBHO TPAKTOBaTh (PU3NYECKUI CMBICI UCHOJIb3YyEMBIX BEJIMYUH, UX 0003HAUEHUS U
€IMHULBI (PU3MYECKUX BEJIIMYMH, HAXOAUTh (POPMYJIbI, CBSA3BIBAIOLIME NAHHYIO (PU3MUECKYIO BEJIMYUHY C JPYTHMMHU
BEJIMYMHAMU, CTPOUTH I'pa(UKU U3YUEHHBIX 3aBUCUMOCTEN (PU3NUYECKUX BEJIINYUH;

XapaKTepU30BaTh CBOMCTBA TeJd, (U3NYECKUE SIBICHUS U MPOLIECCHI, MCMOIb3Ys MpaBWiia CIOXEHUS CHII (BAOJb
OJTHOM mpsmMoi), 3akoH ['yka, 3akoHn [lackans, 3akoH Apxumena, MpaBUJIO pPaBHOBECHUsS pbryara (0J0Ka), «30JI0TOE
IPABUJIO» MEXAHUKH, 3aKOH COXPAHEHHUS MEXaHMYECKOH SHEpPruM, MpPU STOM JaBaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA U 3aIIMChIBAaTh €I0 MaTEMAaTUYECKOE BBIPAKECHHUE;

OOBSCHATH (U3MYECKUE SIBIICHUS, NPOIECCHl U CBOMCTBAa Tel, B TOM YHCJIE€ W B KOHTEKCTE CHUTyalul
MPAKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH NMPUUYUHHO-CIEACTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE U3 1-2
JIOTUYECKUX IIIaroB ¢ OMOpod Ha 1—2 H3y4eHHBIX CBOMCTBA (PU3MYECKUX SIBICHUM, (PU3MUECKUX 3aKOHA WJIH
3aKOHOMEPHOCTH;

pelarh pacu€THble 3a1a4u B 1-2 NeiCTBUS, UCIONB3Ysl 3aKOHBI U (POPMYJIbL, CBSI3bIBAIOIINE (PU3NUECKUE BEIMUNHBL:
Ha OCHOBE aHaJIM3a YCJIOBHUSA 3a/1a4M 3aIIMCHIBATh KPATKOE YCIOBHE, MOJICTABIATh (GU3NUECKUE BEIMUUHBI B (POPMYJIBI
U TPOBOAWTH pAacy€Thl, HAXOAWThb CIPABOYHBIC JJAaHHbIE, HEOOXOAMMBIC MJIi pEIIeHHUs 3aJad, OLICHUBATh
PEATNCTUYHOCTD NOJTYYEHHON (PU3UUYECKOIN BEIINYUHBL;



pacrno3HaBaTh IpoOJIEMbI, KOTOPbIE MOXKHO PEIIUThH MPHU MOMOUIN (PU3HMUECKUX METOJIOB, B OMMCAHUH UCCIIETOBAHUS
BBIJICJISITH IPOBEPSEMOE MPEANOJIOKEHHE (TUIOTE3Yy), paziuyaTb U WHTEPHPETUPOBATH MOJYYEHHBIA pe3ysbTarT,
HAXOJUTh OMMUOKH B XOJ€ OIbITA, JIeJaTh BBIBOJIBI IO €0 pe3yjbTaTaMm;

IPOBOJUThH OIBITHl 1O HAOMIOACHUIO (PU3UYECKUX SIBIEHUM WM (U3MUECKUX CBOMCTB Tell: (OPMYIUPOBATH
pOBEpsieMbIe MPEINOIOKEHUs, COOMPATh YCTAHOBKY M3 MPEIJI0KEHHOT0 000pyA0BaHus, 3aIIUCHIBATh X0 OMNbITA U
(dbopMyIupoBaTh BHIBOJIBI;

BBIIIOJIHATH MPSIMBIE HM3MEPEHUS] PpPACCTOSHUSA, BPEMEHHM, MacChl Tella, O0BEMA, CHIBI W TEMIEpaTyphl C
UCIOJIb30BAaHUEM AHAJIOTOBBIX M IMGPOBBIX MPUOOPOB, 3aMMCHIBATH IMOKAa3aHUs MPUOOPOB C YUYETOM 3aJaHHOM
a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHHUI;

MPOBOANTH HCCIIEIOBAaHUE 3aBUCUMOCTU OJHOM (DM3MUECKON BEIUYUHBI OT APYrOM C HCIOJIb30BAHUEM MPSIMBIX
U3MEPEHHUI (3aBUCUMOCTH IIyTH PAaBHOMEPHO IBMXKYILEroCs Teja OT BPEMEHM JBWKEHHS Teja, CUJIbl TPEHUS
CKOJILKEHHSI OT Beca Tejla, KayecTBa 00pabOTKH MOBEPXHOCTEH TeNl M HE3aBUCUMOCTH CHJIBI TPEHHUS OT IUIOLIAIM
CONMPUKOCHOBEHHUSI TEJI, CUJIbI YIIPYTOCTH OT YJIJIMHEHUS MPY>KUHbI, BHITAJIKUBAIOIIEH CHIIBI OT 00bEMA MOTPYKEHHOM
YacTH TeJla U OT MIIOTHOCTH >KUJKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH TeJla, OT IIIyOHHBI, HA KOTOPYIO OTPY>KEHO
TE€JO, YCIOBUN IUIaBaHMsI TE€J, YCIOBUI paBHOBECHS phluara M OJIOKOB), y4aCTBOBATh B IUIAHUPOBAHUHM y4eOHOTO
UCCIIeIOBaHMsI, COOMPATh YCTAHOBKY M BBIMOJIHATH M3MEPEHUs, CIeAys MNPEAJIOKEHHOMY IUIaHy, (UKCHPOBATH
pe3yNbTaThl MOTYYEHHON 3aBUCUMOCTH (PM3MUECKUX BEJIMYMH B BUJE MPEJTOKEHHBIX TaOJIUIl U rpaduKoB, eIaTh
BBIBOJIbI 110 PE3YJIbTATAM UCCIENOBAHUS;

MIPOBOANTH KOCBEHHbIE U3MEPEHHs (U3NYECKUX BEIMYUH (TUIOTHOCTH BELIECTBA KUIKOCTH M TBEPIOTO Telsa, CUia
TPEHHUsI CKOJIbKEHUS, TABJICHUE BO3/lyXa, BHITAIKUBAIONIAS CUiA, JEUCTBYIONIAsA HA MOTPYKEHHOE B )KUJIKOCTH TEJIO,
KO3 (UIMEHT MOJIE3HOTO IEHCTBUS MPOCTHIX MEXaHU3MOB), CIEIys MPEAT0KEHHOW MHCTPYKIIUU: MIPU BBIIOJTHEHUH
U3MEpPEHUN COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY M BBIUUCISATH 3HAUEHUE HCKOMOW BEJIMYMHBI;

coOJI01aTh MpaBuila TEXHUKU O€30MacHOCTH MPU paboTe ¢ TaOOpaTOPHBIM 000PYIOBAHUEM;

yKa3bIBaTh MPUHIUMBI JEUCTBUS NPUOOPOB U TEXHUUECKUX YCTPOMCTB: BECHI, TEPMOMETP, TUHAMOMETD,
COOOIIAIOIIUECS COCYIbI, 0apOMETp, pbIYar, MOABUKHBIN 1 HETIOABMXKHBIN OJIOK, HAKJIOHHAS IIJIOCKOCTH;



e XapaKTEepU30BaTh MPHUHIIMUIIBI ACHCTBHS U3YUYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOUCTB C OMOPOI HA UX OMHCAHUSA
(B TOM 4wWcne: MOAIIMIHUKH, YCTPOWCTBO BOJONPOBOJA, THAPABIMYECKUMH NPECC, MAHOMETP, BBICOTOMED,
MOPIIHEBON HACOC, apEOMETP), UCIIONb3Ys 3HAHUS O CBOMCTBAX (PU3UYECKUX SIBJICHMH U HEOOXOAUMBbIe (pU3HUECKUE
3aKOHBI U 3aKOHOMEPHOCTH;

e TPHUBOJIUTH MPUMEPHI (HAXOAUTh UH(POPMAIIHIO O MTPUMEPaX) MPAKTUYECKOTO MCIOIb30BaHNs (PU3NUECKUX 3HAHUH B
MOBCEJIHEBHON JKM3HHM [JIs1 oOecreueHus Oe30MacHOCTH MpH oOpamieHMH ¢ OpudopaMu M TEXHUUYECKHUMHU
YCTPOMCTBaMH, COXpaHEHHUS 310POBbS U COOTIOACHHS HOPM SKOJIOTMYECKOTO TIOBEJICHUS B OKPY>KAIOILEH CpeIe;

e OCYUIECTBJIATh OTOOp MCTOYHUKOB MH(popManuu B MIHTEpHETE B COOTBETCTBUU C 3aJJaHHBIM IOUCKOBBIM 3aIIPOCOM,
Ha OCHOBE MMEIOLIUXCS 3HAHUM M IMYTEM CpPaBHEHMS PA3IMYHBIX UCTOYHUKOB BBIAEIATH MH(POPMAIUIO, KOTOpas
ABIISIETCS IPOTUBOPEUUBON MIIM MOXKET OBITh HEJOCTOBEPHOI;

e HCIOJIb30BaTh MPU BBIMOJHEHUH Y4E€OHBIX 3aJaHUN HAYYHO-TIOMYJISIPHYIO JINTEPATypy (U3UYECKOTO COACpKAHMS,
CIpaBOYHbIE MaTEpUabl, pecypchl ceTh MHTepHeT, BnaaeTh npuéMaMy KOHCIIEKTUPOBAHUS TEKCTA, IPE0Opa30OBaHUs
MH(POpPMALMU U3 OJJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;

e CO37aBaThb COOCTBEHHbIE KpPAaTKHWE MHCbMEHHBIE U YCTHBIE COOOIIEHHS Ha OCHOBE 2—3 HMCTOYHUKOB HMH(pOpMaLUU
bu3znueckoro coaepkaHus, B TOM 4YWCIe MyOJUYHO NeJaTh KpaTKWE COOOIIEHHS O pe3ysibTarax MPOEKTOB WU
y4eOHBIX HCCIEAOBAaHUM, MPU 3TOM T'PAMOTHO HCIOJB30BaTh M3YyYEHHBIM MOHSATUWHBIN ammapar Kypca (U3HKH,
COIPOBOX/1ATh BBICTYIUICHUE IPE3CHTALIUEH;

e IIpYU BBIIIOJIHEHUU Y4YEOHBIX MPOEKTOB M MCCIEAOBAHUN paclpeAcsTh OOA3aHHOCTH B IPYyMIE B COOTBETCTBHM C
MIOCTaBJICHHBIMH 33/1a4aMU, CJICAUTh 32 BBINOJIHEHUEM IJIaHA JIEMCTBUH, aIEKBAaTHO OLICHUBATh COOCTBEHHBIN BKJIA[]
B JIEATEIbHOCTb IPYIIIbI, BEICTPAUBATh KOMMYHHKAaTHBHOE B3aUMOICHCTBUE, YUUTHIBASI MHEHUE OKPYKAOILIKX.

K xoniy oOyuenus B 8 kiiacce nmpeIMeTHbIE pe3yJIbTaThl HA 0230BOM YPOBHE JOJKHBI OTpakaTh CHOPMHUPOBAHHOCTD Y

00y4aroluxcst yMEHHII:

e HCINOJB30BATHh IIOHATHS: Macca M pasMepbl MOJIEKYJ, TEIJIOBOE JABMIKECHUE AaTOMOB M MOJIEKYJ, arperaTrHble
COCTOSIHMSI BEIIECTBa, KPHUCTAUIMYECKUe M amMop(dHble Tela, HACBHIIICHHBIA M HEHACBIIEHHBIA Map, BIAXKHOCTbH
BO3/yXa, TEMIIEpaTypa, BHYTPEHHSs DJHEPIUs, TEIUIOBOW [JBUIaTellb, JJEMEHTAPHBIA DJJIEKTPUYECKUU 3apsij,
ANEKTPUYECKOE I10JI€, IPOBOJHUKHU U AUDIIEKTPUKH, IIOCTOSIHHBINA 3JIEKTPUYECKNN TOK, MATHUTHOE I10JIE;



paznuyaTh SBJICHHS (TEIUIOBOE pAaCIIMPEHHWE M C)XXaThe, TeIulonepeaada, TEIJIOBOE pPABHOBECHE, CMayuBaHUE,
KaNWUISpHbIE SIBJICHUS, WCIApEHWE, KOHAEHCAuus, IUIaBJIEHUE, KpUCTaun3auus (OTBEpIEBAHHUE), KHUIIEHUE,
Teryonepenaya (TEIUIONPOBOJHOCTh, KOHBEKIHUS, W3IYUYEHHUE), HJICKTpHU3alus Tell, B3aUMOJCHCTBUE 3apsioB,
JNEUCTBUS DJIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKAHWE, B3aUMOJCHCTBUE MAarHUTOB, JIECTBUE MAarHUTHOIO IOJIS HA
IIPOBOJIHUK C TOKOM, 3JIEKTPOMArHUTHAsI MHIYKLHS) IO ONKCAHUIO UX XAPAKTEPHBIX CBOMCTB U HA OCHOBE OMBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUECKOE SBICHUE;

pacrno3HaBaTh MPOSBICHUE HU3YUYCHHBIX (DU3MUECKHUX SIBICHUN B OKPYXKAIOIIEM MHpE, B TOM 4YHCIE (PUINUECKUE
SABJIEHUS B MPHUPOJE: MOBEPXHOCTHOE HATSHKEHUE M KalWUIAPHBIE SIBIICHUS B NPUPOJE, KPUCTAIUIBI B HPHUPOJE,
uznyuyenue ConHila, 3aMep3aHue BOJOEMOB, MOpCKHe Opu3bl, 00pa3oBaHHE pOCHI, TyMmaHa, WHeEs, CHera,
AIIEKTPUYECKUE SIBICHUS B aTMocdepe, AJIEKTPUYECTBO KHUBBIX OPraHW3MOB, MarHUTHOE MOJje 3eMiH, Apend
IIOJIFOCOB, POJb MAarHUTHOTO MOJIA JUISl KU3HHU HAa 3eMiie, OJIIPHOE CUSHUE, IPU 3TOM NEPEBOJIUTH MPAKTHUYECKYIO
3a/1auy B Y4EOHYIO, BBIJIETISITh CYIIECTBEHHbIE CBOMCTBA (TPU3HAKK ) PU3NYECKUX SIBJICHUN;

OMKCHIBATh M3YyYECHHbIE CBOMCTBA TeN M (U3MUECKHUE SIBJICHUS, UCIOJIBb3Yysl (U3HUECKHE BEIMYMHBI (TeMIeparypa,
BHYTPEHHSSI DHEPrus, KOJWYECTBO TEIUIOTHI, yJAEJIbHAs TEIJIOEMKOCTh BEIIECTBA, YJEJIbHAs TEIUIOTA IUIABJICHUS,
yaenpHas TEeIIoTa MmapooOpa3oBaHusl, YJENbHas TEIUIOTa CTOPaHUs TOILIMBA, KOY(DPHUIMEHT MOJIE3HOTO ACHCTBUS
TEIJIOBOM MAaIMHBI, OTHOCHUTEJbHAs BIAXHOCTh BO3]yXa, JJIEKTPHUUYECKHH 3apsj, CWiIa TOKa, 3JEKTPUYECKOE
HanpsDKEHUE, COMPOTUBJIIECHUE IMPOBOJHKKA, YJIETbHOE COMNPOTUBIEHUE BellecTBa, padoTa W  MOIIHOCTb
AIEKTPUYECKOr0 TOKA), MPHU ONUCAHUM MPABWIBHO TPAKTOBATh (PU3UYECKUM CMBICI HCIOIb3YEMBIX BEJIUYHH,
0003HAUYEHHUA W €IWHUIBl (U3MUYECKUX BEIWYUH, HAXOAUTh (HOPMYIbI, CBS3BIBAIOIIME JAaHHYIO (U3HUYECKYIO
BEJIMUMHY C JPYTMMH BETUYMHAMU, CTPOUTH IPaPUKU U3yUYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIHUNH;
XapaKTepu30BaTh CBOMCTBA Teil, (U3UUYECKHE SBIECHUS U TMPOILECCHl, HCHOIb3Ys OCHOBHBIE MOJIOKEHUS
MOJIEKYJISIPHO-KUHETUYECKON TEOpUU CTPOCHHUS BEIIECTBA, MPUHIIMI CYNEPHO3UIMU TMOJe (Ha KayeCTBEHHOM
YPOBHE), 3aKOH COXpaHEeHHs 3apsiaa, 3akoH Oma ansi yyacTka 1enu, 3akoH [[xoyns—JIeHna, 3akOH coxXpaHeHUs
SHEPTrHUH, IIPH 3TOM J1aBaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA U 3alMCHIBATh €T0 MaTEMaTUUYECKOE BhIPAKECHHE,
OOBSCHATH  (U3MUYECKHE TMpOoLecChl M CBOMCTBA Tel, B TOM 4YHCIE€ W B KOHTEKCTE CHUTyaluu
NPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BbISBIATH MPUUYMHHOCIEICTBEHHBIE CBA3U, CTPOUTH OOBsICHEHUE U3 1-2



JIOTUYECKUX IIaroB ¢ Oomopol Ha 1—2 M3y4EeHHBIX CBOMCTBA (PU3WYECKUX SIBICHUN, (PU3MUECKUX 3aKOHOB WM
3aKOHOMEPHOCTEN;

pelarh pacu€THbIE 3a1a4u B 2—3 JIEHCTBUS, UCOIb3Ysl 3aKOHBI U (POPMYJIbL, CBSI3bIBAOIINE (PU3NUECKUE BEIMUNHBL:
Ha OCHOBE aHaIM3a YCJIOBUS 3aa4yM 3aIIMChIBATh KPAaTKOE YCJIOBHE, BBIABIIATH HEJOCTATOK JAHHBIX U PELICHMS
3aja4M, BBIOMpaTh 3aKOHbI W (POPMYJIbl, HEOOXOAMMBbIE ISl €€ pelIeHMs, MPOBOAUTH PacyE€Tbl U CpPAaBHUBATH
MOJIy4Y€HHOE 3HaueHne (GU3NUECKOM BEIMYMHBI C U3BECTHBIMU JaHHBIMU;

pacrno3HaBaTh NMpoOJIeMbl, KOTOPbIE MOXKHO PELIUTh MPU MOMOIIM (PU3UYECKHUX METOJIOB, HCIOJb3YsI OMUCAHHUE
UCCIICIOBAHUS, BBIICIATh IIPOBEPSAEMOE MPEAINOJN0KEHUE, OLEHUBATh IPABWIBHOCTH MOPSAKA IIPOBEICHHUS
UCCIJIEI0BAHNUS, 1€JIaTh BBIBOJIBI;

MPOBOAUTDH OMBITHI MO HAOMIONEHUIO (PU3NUECKUX SBICHUN WM (PU3MUECKUX CBOMCTB TelN (KamWUISpHBIC SBICHUS,
3aBHCHMOCTH JIaBJICHUSI BO3JyXa OT €ro o0bEMa, TeMIepaTypbl, CKOPOCTH MPOIECCa OCThIBAHUSA U HAarpeBaHUs MpU
U3IY4YEHUH OT LIBETAa M3JIydarolled (IIOTJIOLIAroLIei) MOBEPXHOCTH, CKOPOCTh HUCMApPEHHs] BOJABI OT TEMIIEpaTyphbl
KUAKOCTH M IUIOW@au €€ IOBEPXHOCTH, OJJIEKTPU3alHds TeJl W B3aUMOJICHCTBUE DJIIEKTPUYECKHX 3apsJlOB,
B3aMMOJICHCTBUE IOCTOSIHHBIX MAarHUTOB, BU3YyaJM3allds] MATrHUTHBIX IIOJIEM ITIOCTOSIHHBIX MAarHUTOB, JEHCTBHSI
MAarHATHOTO TIOJII HA IPOBOJHMK C TOKOM, CBOMCTBA 3JIEKTPOMArHMWTa, CBOMCTBA JJIEKTPOJABUIATENS IIOCTOSHHOTO
TOKa): (GOpMYyIUPOBATH MPOBEPSAEMbIE MPEAMNOTIOKEHHUS, COOMPATh YCTAHOBKY U3 IMPEAJIOKEHHOTO 00O0pYyI0BaHUS,
OIKCHIBATh XOJ1 ONbITa U (POPMYIMPOBATH BHIBOJBL;

BBIIIOJIHATh NPSIMbIE U3MEPEHUS TEMIIEPATypbl, OTHOCUTEIBHON BIIAXKHOCTH BO31yXd, CWJIBI TOKA, HAINPSIKEHUS C
MCIOJIb30BaHNEM aHAJIOTOBBIX MPUOOPOB M NATYMKOB (PU3UUECKHX BEIMYMH, CPABHUBATH PE3yJbTaThl U3MEPEHUI C
y4€TOM 33JaHHOM aOCOIIOTHOM MOTPEUTHOCTH;

MPOBOANTH HCCIIEIOBAaHUE 3aBUCUMOCTU OJHOM (DM3MUECKON BEIUYUHBI OT APYrOM C HCIOJIb30BAHUEM MPSIMBIX
U3MEPEHUH (3aBUCUMOCTh COITPOTUBIIEHUSI IPOBOJHUKA OT €r0 JUIMHBI, IJIOLAAN TOTIEPEYHOr0 CEYEHUS U yIEIbHOIO
CONPOTHUBJICHUS BEILECTBA IIPOBOJHUKA, CWJIBI TOKA, HIYIIETO 4epe3 MPOBOJHUK, OT HAIPSDKEHHsI HA NMPOBOJHHUKE,
HCCJIEOBAHUE TOCIEAOBATENBHOIO M MapaJUIENbHOIO COECIWHEHHWW MPOBOJHHMKOB): IJIAHUPOBATH HCCIIEIOBAaHUE,
coOupaTh YCTAaHOBKY U BBINOJHATh H3MEPEHHs], CIeAys NPEIJOKEHHOMY IUIaHy, (PUKCUPOBATh pe3yJbTaThl
MOJy4YEHHOW 3aBUCUMOCTH B BUJI€ TaOJIMI ¥ TpauKOB, 1€]aTh BHIBOJBI 10 PE3yJIbTaTaM UCCIIEI0BAHUS;



MPOBOJIUTh KOCBEHHBIE W3MEPEeHHS (PU3NYECKUX BENMWUYUH (yAebHAS TEIIOEMKOCTh BEIIECTBA, COMPOTUBIICHUE
MPOBOJIHMKA, pab0OTa ¥ MOITHOCTH AJIEKTPHUUECKOTO TOKA): TJIAHUPOBATh U3MEPEHUsS, COOMPATH IKCIIEPUMEHTATIHLHYO
YCTAHOBKY, CIIe1ys NPEI0KEHHOM UHCTPYKIIUH, U BBIYUCIISITh 3HAUYCHUE BEJIMUUHBI;

co0JIroaTh MIpaBUJia TEXHUKHU OE30MIaCHOCTH MPU PadboTe C J1abopaTOPHBIM 000PYI0BAHUEM;

XapaKTEPU30BaTh MPUHITUIIBI JEHCTBUS U3YYCHHBIX MPUOOPOB U TEXHUUECKUX YCTPOMCTB C OMOPON HA UX OMHCAHUS
(B TOM UmCIE: cHCTeMa OTOIUICHHS JOMOB, THTPOMETp, MapoBas TypOWHA, aMIepMeTp, BOJBTMETP, CUYETUUK
AIEKTPUYECKOM DHEPTHH, DIICKTPOOCBETUTEIBHBIC MPHUOOPHI, HArpeBaTENbHBIE SJIEKTPONPUOOPHI  (IPUMEPHI),
ANIEKTPUUYECKUE TPETOXPAHUTENIN, DJEKTPOMATHUT, SJEKTPOJBUraTellb MOCTOSHHOTO TOKAa), WCIOJB3YysS 3HAHHUS O
CBOMCTBaX (PM3MYECKUX SBJICHUN U HEOOXOUMBbIE (DU3NUECKHE 3aKOHOMEPHOCTH;

pacmo3HaBaTh MPOCTHIE TEXHUYECKHE YCTPONCTBA W WM3MEPHUTENbHBIE NPUOOPHI MO CXEMaM W CXEMAaTHYHBIM
pUCYHKaM (3KUJIKOCTHBIM TEPMOMETP, TEPMOC, MCUXPOMETpP, TUTPOMETP, ABUTATEb BHYTPEHHErO0 CrOpaHMS,
AJIEKTPOCKOI, PEOCTaT), COCTABIATH CXEMbI JJEKTPUUECKUX IIeTed ¢ TOCIeA0BaTeIbHBIM U TapalieIbHbIM
COCMHEHNEM DJIEMEHTOB, pa3jinyasi yCJIOBHbIE 0003HAUCHHS JIEMEHTOB AJICKTPUUECKUX IIETeH;

MPUBOJIUTH PUMEPHI (HAXOAUTh HHPOPMAITHIO O MPUMEPAX) MPAKTUYECKOTO MCIOJIb30BaHUs (PU3NUECKUX 3HAHUM B
MOBCEJHEBHON JKM3HHM [JIs1 oOecrmeueHus Oe30MacHOCTH MpH oOpamieHuH ¢ OpudopaMu M TEXHUYECKHUMHU
YCTPOWCTBAMH, COXPAHECHHUSI 30POBBS U COOJIOICHUS HOPM 3KOJIOTHYECKOTO TOBEICHUS B OKPYKAIOIIEH Cpeie;
OCYILIECTBIIATh MOUCK MH(pOpManuKu (Pu3nueckoro cojepkanus B VHTepHeTe, HAa OCHOBE HMEIONIUXCS 3HAHUN U
NyTEM CpaBHEHHUSI JIONOJTHUTEIBHBIX UCTOYHUKOB BBIJICISATh HH(DOPMAIINIO, KOTOpAs SBISETCS MIPOTUBOPEUUBOMN WIIH
MOJKET OBITh HEIOCTOBEPHOI;

MCIIOJIh30BaTh TIPH BBITIOTHEHUH YYEOHBIX 3aJaHUN HAYyYHO-TIOMYJSIPHYIO JUTEPATYpPy (DU3UYECKOTO CONepKaHUs,
CIIPaBOYHBIE MaTEPHAIIbI, PECYpChl ceTn MHTepHeT, BiIaaeTh MpuéMaMy KOHCTICKTUPOBAHUS TEKCTA, MPEe0Opa3OBaHMSI
uH(OpMaIMK U3 OJTHOM 3HAKOBOW CUCTEMBI B IPYTYIO;

co3/laBaTh COOCTBEHHBIC NMUCHMEHHBIE W KpaTKHUE YCTHBIE COOOIEHHUs, 00001as MHPOpMAIUI0 U3 HECKOJIbKHX
HMCTOYHUKOB (DU3UYECKOTO COACPKAHUS, B TOM YHCJIEC MYOIMYHO TMPEACTABIATh PE3YNbTAThl MPOEKTHOW WITH
HCCJIE0BATEIIbCKOW AEATENBbHOCTH, IIPU 3TOM T'PAMOTHO HCHOJIB30BaTh W3YUYCHHBIM MOHSATHMHBIN ammapar Kypca
(hbU3UKH, COMPOBOXKIATH BHICTYIIJICHHE MPE3EHTALIUECH;



IOpU BBIMOJHEHUN YYEOHBIX MPOEKTOB U HUCCIEIOBAHUM (PU3NYECKUX TPOILIECCOB PACHpEeNATh O00S3aHHOCTU B
rpynIe B COOTBETCTBUHU C IMOCTABJIEHHBIMU 3a/1a4aMU, CJIEIUTh 3a BBIIIOJHEHUEM IJIaHA JEUCTBUA U KOPPEKTHUPOBAThH
€ro, aJeKBaTHO OLICHMBAaTb COOCTBEHHBIM BKJIAJ B JEITEIbHOCTb IPYMIbl, BbICTPAaUBAaTh KOMMYHHUKaTHUBHOE
B3aUMOJIENCTBHE, IPOABIIASA TOTOBHOCTh pa3peniaTb KOH(IUKTHI.

K koHIy 00ydeHust B 9 kiiacce npeaMeTHbIe pe3yIbTaThl HA 0230BOM YPOBHE JOJDKHBI OTPpaXaTh c(hOPMUPOBAHHOCTH Y
00y4aroIuXCsl YMEHHIA:

HCIIOJIb30BaTh MOHATHS: CHCTEMa OTCU€Ta, MAaTepuajbHas TOYKA, TPAEKTOPHUS, OTHOCUTEIBHOCTh MEXAHHUYECKOIO
nBWKeHus, nedopmanus (ynpyras, IUlacTHUEcKas), TPEHHE, LEHTPOCTPEMHUTENIbHOE YCKOpPEHUE, HEBECOMOCTh M
neperpys3Kku, HeHTP TSHKECTH, aOCOMIOTHO TBEPAOE TEJO, IEHTP TSHKECTH TBEPAOTO Tella, pABHOBECHE, MEXaHUYECKHE
KoJe0aHusl U BOJIHBI, 3BYK, MH(PPA3BYK U YIbTPA3BYK, JIEKTPOMAarHUTHBIE BOJHBI, IIKaja JIEKTPOMArHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh U JAIbHO30PKOCTh, CIIEKTPhI UCIYCKAHMS U TMOTJIOIIEHUs, anb(a, 0eTa- U raMma-u3IydeHHs,
U30TOIIbI, IACPHAS DHEPTETHKA;

paznuyaTh SBJICHUA (pPaBHOMEpPHOE U  HEPABHOMEPHOE MPSIMOJUHEHHOE JBWKEHUE, PAaBHOYCKOPEHHOE
NpsIMOJIMHEWHOE JIBM)KEHHE, CBOOOJIHOE IMAaJICHUE TeJ, PaBHOMEPHOE JIBW)XEHHE MO OKPYKHOCTH, B3aMMOJICUCTBHE
TEeJ, PEaKTUBHOE [BHKEHHE, KOoJeOaTeabHOe IBMKEHHE (3aTyXalolue U BBIHY)KIEHHBbIE KoJeOaHWs), pe30HaHC,
BOJIHOBOE JBWKEHUE, OTPAKECHHE 3BYKa, MPSMOJIMHENHOE PACHpOCTpPAaHEHHE, OTPa)KEHHWE U MPEIOMIIEHHE CBETa,
MOJIHOE BHYTPEHHEE OTPAKEHHE CBETA, Pa3joKEHHE OEeJoro CBeTa B CHEKTP M CIOKEHHE CIIEKTPAIbHBIX IIBETOB,
JUCIIEPCHsl CBETA, ECTECTBEHHAsl PaJUOAKTUBHOCTb, BO3HHUKHOBEHHE JIMHEHYATOrO CHEKTpa M3IyYeHHUs) 10
OTKCaHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB, IEMOHCTPUPYIOIINX TaHHOE (PU3NUECKOE SBICHHE;
pacrno3HaBaTh MPOSBICHUE W3YYEHHBIX (U3MUYECKUX SIBICHUN B OKpYXKalolleM MUpe (B TOM 4YHCIE (PU3NUECKHUE
SBJICHHSI B MPUPOJE: MPWIMBBI U OTJIUBBI, IBM>KEHHUE TUIaHET COJIHEYHOM CUCTEMBI, PEAKTUBHOE JIBHXKEHHE >KMBBIX
OpraHU3MOB, BOCHPHUATHE 3BYKOB JKMBOTHBIMH, 3EMJIETPSICEHHE, CEMCMHUYECKHE BOJIHBI, I[yHAMH, dXO, L[BETA TEJ,
ONTUYECKHUE SIBJICHUS B MPUPOJE, OMOJIOTUYECKOE AEUCTBUE BUIUMOTO, YIbTPA(pUOJIETOBOIO M PEHTTEHOBCKOTO
W3ITyYeHUl, €CTECTBEHHBIH pPaTUOAKTHBHBIA (POH, KOCMHUECKHE JIy4H, PAJUOAKTUBHOE HW3IyYEHHUE MNPUPOIHBIX
MUHEpAJOB, IEUCTBUE PAJIMOAKTUBHBIX M3JIyYEHHI Ha OPraHU3M 4YEJIOBEKAa), P 3TOM NEPEBOJIUTH MPAKTHUYECKYIO
3a/1auy B Y4EOHYI0, BBIJIETISITh CYIIECTBEHHbIE CBOMCTBA (TPU3HAKH ) PU3NYECKUX SIBJICHUN;



ONHKCHIBATh W3YYEHHBIE CBOMCTBA TeN U (DU3MUECKHUE SIBICHHUS, MCIONB3YS (DU3MUECKHE BENUYUHBI (CpenHsis U
MIHOBEHHAsl CKOPOCTh TeJla NPH HEPABHOMEPHOM JBHKEHUH, YCKOPEHUE, NEPEMEIIECHHE, MyTh, YIJIO0Bas CKOPOCTH,
CWJIa TPEHUs, CUJIa YIPYTOCTH, CHja TAXKECTH, YCKOPEHHE CBOOOIHOIO NaJCHUs, BEC TeIa, UMIYJIbC Tea, UMITYJIbC
CWJIbI, MEXaHUYEeCKass paboTa U MOIIHOCTb, [TOTEHLIMAJIbHAS SHEPrus TeJa, MOAHATOrO HaJl OBEPXHOCTBHIO 3EMIIH,
MOTEHIMAbHASL SHEPI'Usl CKATOM MPYKHUHbI, KHHETUYECKAas DHEPrusi, MOJHAs MEXaHW4YecKas 3HEprus, Mepuoa u
yacToTa KojeOaHuM, IJIMHA BOJIHBI, TPOMKOCTh 3BYKa M BBICOTa TOHA, CKOPOCTb CBETA, MOKA3aTejb MPEIOMIICHUS
Cpelbl), MpH OMHMCAHWW TMPABUIBHO TPAKTOBATh (DPU3MUECKUN CMBICT HCHOJIB3YEMBIX BEIUYMH, OOO3HAYEHUS U
€IMHULBI (PU3MYECKUX BEJIMYMH, HAXOAUTb (POPMYJIbI, CBA3BIBAIOLIME NAHHYIO (PU3MUECKYIO BEJIMYUHY C APYTHMMHU
BEJIMYMHAMU, CTPOUTH I'pa()UKU U3YUEHHBIX 3aBUCUMOCTEN (PU3NUYECKUX BEJIINYUH;

XapaKTepU30BaTh CBOWCTBA TeJ, (PU3UUECKHUE SIBJICHUS U MPOLIECCHI, UCIIONb3Ys 3aKOH COXPAHEHUS! YHEPIHH, 3aKOH
BCEMHUPHOI'O TATOTEHUS, NPUHLIMI CYNEPHO3ULUMU CHJI, IPUHLMII OTHOCHTENBbHOCTH [anwies, 3akoHbl HblOTOHA,
3aKOH COXPAHEHHUs MMITYJIbCA, 3aKOHBl OTPAKECHMsI W IPEJIOMIICHHS CBETA, 3aKOHbI COXpPAHEHHUs 3apsoBOr0 M
MacCOBOI'O YMCEN MPH SIIEPHBIX pEaKLUsiX, IPU 3TOM JaBaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA U 3alMCHIBATh €TI0
MaTEMaTUYECKOE BbIPAKEHUE;

OOBSCHATH (U3MUYECKHE TMpoLecChl M CBOMCTBA Tel, B TOM 4YHCIE U B KOHTEKCTE CHUTyaluu
MPAKTUKOOPHUEHTUPOBAHHOTO XapaKTepa: BBISBIATH MPUUUHHO-CIIEACTBEHHBIE CBSI3H, CTPOUTH OOBSCHEHHE U3 2—3
JIOTUYECKUX IIAroB ¢ ONOpoM Ha 2—3 M3Y4YEHHBIX CBOMCTBA (PU3NYECKUX SIBICHUN, (PU3MUECKUX 3aKOHOB WM
3aKOHOMEPHOCTEM;

pemiate pacu€THble 3aJauyd (OMUpAIOIIMecs Ha CUCTEMY W3 2—-3 ypaBHEHHI), UCIOJB3YS 3aKOHBI U (OPMYIIBI,
CBSI3bIBAIOIIME (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHalu3a YCJOBHS 3aJauyd 3allUChIBaThb KPaTKOE YCJIOBHE,
BBISIBJISITH HEAOCTAIONINE WJIM M30BITOUHBIE aHHbIE, BRIOMPATh 3aKOHBI M (OPMYIIbI, HEOOXOAUMBIE IS PELICHHUS,
IPOBOJIUTH PACUETHI U OLIEHUBATH PEATMCTUYHOCTD ITOTYYEHHOI'O 3HaUEHUS (PU3NUECKON BEJTUUHHBI;

pacrno3HaBaTh MpoOJEMBbI, KOTOPbIE MOXKHO PEIIUTh NPU NOMOIIM (PU3NYECKUX METOJIOB, MCIOJb3Ysl ONUCAHUE
UCCJIEI0BAHMSI, BBIIEIATh IPOBEPSIEMOE MPEAINOJIIOKEHUE, OLEHUBATh NPABUIBHOCTh MOPSAAKAa MPOBEACHUS
UCCIIeIOBaHMsI, IeaTh BBIBO/IbI, UHTEPIPETUPOBATH PE3yIbTaThl HAOIIOACHHI U OTIBITOB;



MIPOBOAMUTDH ONBITHI MO HAOMIOEHUIO (PU3UUECKUX SBICHUM WIN GU3NUECKUX CBOUCTB TeN (M3y4YeHHE BTOPOTO 3aKOHA
HeloToHa, 3aKOHA COXpaHEHUS! SHEPTUH, 3aBUCUMOCTh MEepHo/ia KoJeOaHui MPy>KMHHOTO MasiTHUKAa OT MaccChl rpy3a
U JKECTKOCTH MPY>KUHBI U HE3aBUCUMOCTh OT aMILUTUTYJIbI MaJbIX KOJIEOAHUN, MPSIMOJIMHEMHOE PACIpPOCTPAHEHHE
CBETa, pa3joKeHHe OesIor0 CBEeTa B CIEKTP, M3YYEHUE CBOMCTB M300pa)K€HHs B IIJIOCKOM 3€pKajie U CBOWCTB
M300paxkeHus MpeaMeTa B coOuparomiei JuH3e, HaOMI0JeHUE CIUIOUIHBIX W JIMHEHYaThIX CHEKTPOB H3IY4CHHUS):
CaMOCTOSITENIbHO COOMpPaTh YCTAaHOBKY M3 H30BITOYHOrO Habopa 00OpyIOBaHUS, OMUCHIBATH XOJ OMbITA U €0
pe3ynbTaThl, GOPMYIUPOBATH BHIBODI;

POBOJUTH NMPU HEOOXOUMOCTH CEPUIO MPSIMBIX U3MEPEHU, ONpeesss cpeHee 3HAUCHUE U3MEPSIEMON BEIIUUUHBI
(bokycHOe paccTossHME coOuparolei JHUH3bI), 0OOCHOBBIBATH BBIOOP croco0a H3MEpeHHs (M3MEPUTETHLHOTO
npuodopa);

NPOBOANTH HCCIEAOBAHUWE 3aBUCHUMOCTEH (IM3MYECKUX BEJIMYMH C UCIHOJB30BAHUEM TMPSIMBIX H3MEPEHHI
(3aBHCHMOCTD MyTH OT BPEMEHH MPU PAaBHOYCKOPEHHOM JBHKEHUU 0€3 HaYaJIbHOM CKOPOCTH, MEpHojia KOJeOaHMit
MaTEMaTUYECKOTO0 MasiTHUKAa OT JJIMHBI HUTH, 3aBUCUMOCTH yIja OTPa)K€HHS CBETa OT yrja MaJeHus U yria
IpeJIOMJICHUS OT yTJiia MaJIeHus): TUIAHUPOBATh UCCIIEIOBAHUE, CAMOCTOSITENIbHO COOUPaTh YCTAHOBKY, (DUKCUPOBATH
pe3yNbTaThl MOJYYEHHOW 3aBUCHUMOCTH (DU3MYECKMX BEIMYMH B BHUJE TaOdMI U rpaduKOB, J€1aTh BBIBOJBI IO
pe3ysbTaTaM HCCIeA0BaHNUS;

IPOBOJUTh KOCBEHHBIE H3MEPEHHs (PU3NYECKUX BEIMYMH (CpeNHsAsl CKOpOCTbh W YCKOpEHHE Tela NpH
PAaBHOYCKOPEHHOM JIBUYKEHUHU, YCKOPEHHE CBOOOJHOIO MaJICHUS, KECTKOCTh MPYXKUHBI, KOIPGUUIMUEHT TPEHUs
CKOJIbXKEHUS, MEXaHU4ecKasi paboTa U MOIIHOCTh, YaCTOTa M MEpPHO] KoeOaHUl MaTeMaTHYeCKOro U MPY>KMHHOTO
MasiTHUKOB, ONTHYECKasl cuia coOWparomiei JMH3bI, PaAMOaKTUBHBIA (JOH): IJIAHUPOBATH M3MEPEHUS, COOMPATH
HKCIIEPUMEHTAJIbHYI0O YCTAHOBKY M BBIMIOJHATh W3MEPEHHs], CIenys MNPEAIOKEHHON WHCTPYKLUUU, BBIYUCIATH
3HAYEHUE BEJIMYMHBI U aHAJIM3UPOBATH MOIYYEHHBIE PE3YJIbTAThI C YUETOM 3aJJaHHON MOTPEIIHOCTH U3MEPEHU;
coOJI01aTh MpaBuila TEXHUKU O€30MacHOCTH MPU paboTe ¢ TaOOpaTOPHBIM 000PYIOBAHUEM;

pa3ianyaTh OCHOBHBIE MPU3HAKU M3YYEHHBIX (PU3NYECKUX MOJIENeH: MaTepralibHasl TOUKa, a0COIIOTHO TBEPIOE TEIO,
TOYEYHBIA UCTOYHHUK CBETA, Ty4, TOHKAs JIMH3a, IUTAHETapHasl MOJIEb aTOMa, HyKJIOHHAs MOJIETIb ATOMHOTO S]1pa;



XapaKTEPU30BaTh MPUHITUIIBI JEHCTBUS U3YYCHHBIX MPUOOPOB U TEXHUUECKUX YCTPOMCTB C OMOPON HA UX OMHCAHUS
(B TOM YHMCle: COUAOMETP, AATUYUKHU TIOJOXKEHHUS, PACCTOSHUS W YCKOPCHHUS, PaKeTa, JXOJOT, OYKH, TEPHUCKOTI,
dboToanmapar, ONTUIECKUE CBETOBO/IBI, CIIEKTPOCKOII, JO3UMETP, Kamepa BuiibcoHa), HCTIOIB3YysI 3HAHUS O CBOMCTBAaxX
(bu3HYECKUX SIBICHUN U HEOOXOAUMbIE (PU3NIECKHE 3aKOHOMEPHOCTH;

HCIIOJIH30BATh CXEMBI U CXEMATUYHBIC PUCYHKH U3YYCHHBIX TEXHHUYECKHX YCTPOWCTB, U3MEPHUTEIBHBIX MPUOOPOB U
TEXHOJIOTHUECKUX MPOIIECCOB MPH PENICHUH YYEOHO-MPAKTUIECKUX 3a7a4, ONTHYCCKHUE CXEMBI JJISi TIOCTPOCHUS
M300paKeHHI B TNIOCKOM 3€pKaJie U cCoOOMparoieil TNH3e;

PUBOJUTH IPUMEPHI (HAXOIUTH UH(DOPMAIIMIO O TPUMEpaX) MPAKTUYECKOTO UCTOIB30BaHUs (PU3NICCKUX 3HAHUH B
MOBCEIHEBHON J>KM3HM JUIa oOecrieueHus 0e30MacHOCTH Tpu OOpalleHud ¢ NpudopaMu W TEXHHYECKUMU
YCTPOWCTBAMH, COXPAHECHHUSI 3J0POBBS U COOJIOICHUS HOPM 3KOJIOTHYECKOTO MOBEICHUS B OKPYKAIOIIEH Cpeie;
OCYIIECTBJIATh TOUCK WH(poOpManuu (u3udeckoro cojaepkanus B MHTEpHeTe, CaMOCTOSITENBHO (HOPMYIUPYS
TIOUCKOBBIN 3ampoc, HAaxXOAUTh MYTH ONPEICICHHUS TOCTOBEPHOCTH IOJYyYCHHOW WH(POpMAlMl Ha OCHOBE
MUMEIOIINXCS 3HAHUN ¥ TOTIOJTHUTEIbHBIX UICTOYHHUKOB,

MCTIONB30BaTh MPHU BBHIMOJHEHWN YYEOHBIX 3aJlaHUil HAYYHO-TIOMYJIAPHYIO JUTEpaTypy (PU3UUIECKOTO COIep KaHuUs,
CIIPaBOYHBIE MaTEPHAIIbI, PeCYpChl ceTn MHTepHeT, BiIaaeTh MpuéMaMy KOHCTICKTUPOBAHUS TEKCTA, MPeoOpa3OBaHMSI
uH(OpMAIUU U3 OJHOU 3HAKOBOM CHCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIE MUCHMEHHBIC U YCTHBIE COOOIICHUs Ha OCHOBE MH(OpPMAIMK M3 HECKOJBKUX MCTOYHHUKOB
(GuU3MYECKOTO COmep)KaHWsA, IMyOJWYHO TMPEACTABIATh PE3yJNbTaThl TMPOSKTHOW WM  HCCIIEI0BATEIbCKON
NEeSTETLHOCTH, TIPU ATOM TPAMOTHO HCIIOJIh30BaTh U3yUEHHBIN MOHITHIHBINA ammapaT u3y4aeMoro paszaena GUu3nKu u
COMPOBOXK/IATh BHICTYIUICHHE MPE3CHTAINEH C YIETOM 0COOCHHOCTEH ayIUTOPUH CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3/iejioB U TeM (undgposbie)
Koutpoabubie IIpakTuyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTte/ibHbIC
padoThI padoTsI
pecypcesbl

Pazgen 1. ®usuka u €€ poJsib B MO3HAHUU OKPYKAKOIIEr0 MUpPa

1.1 dusuka - Hayka 0 IIPUPOTE 2 bubnnorexa LIOK
’ YK PHpOZL https://m.edsoo.ru/7f416194
but6mmoreka [IOK
1.2 DH3MICCKHUC BETHUHHEI 2 ! https://m.edsoo.ru/7f416194
1.3 EcrecTBEeHHOHAYYHBIN METO TO3HAHUS 2 1 bubnmorexa LOK
' yH A https://m.edsoo.ru/7f416194
Uroro no pazgeny 6

Pa3nean 2. [lepBoHayaibHbIe CBeJeHHS 0 CTPOCHNH BelleCTBa

2.1 CtpoeHue BelecTa 1 bubmorera [IOK
' p Hl https://m.edsoo.ru/7f416194
29 JIBr>KeHWE U B3aMMOICMCTBUE YACTHI] 5 1 bu6muoreka [IOK
' BEILIECTBA https://m.edsoo.ru/7f416194
but6mmoreka [IOK
2.3 A 2
TPEraTHRIC COCTOANMA BelllecTa https://m.edsoo.ru/7f416194
Uroro no pazgeny 5
Pasznen 3. /IBuskeHue U B3auMo/ieiicTBHE Tel
3.1 MexaHn4ecKkoe JIBHKEHUE 3 bubmorera [IOK

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

32 HNuepus, Mmacca, IOTHOCTh 4 1 but6mmoreka [IOK




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

bubnunorexa [IOK

3.3 Crna. Buget cun 14 2 https://m.edsoo.ru/7f416194
Uroro no pazgeny 21
Pa3nen 4. /laBieHue TBEPABIX TeJL, )KUAKOCTEH U ra3oB
41 JaBnenue. llepenaua naBneHust TBEpAbIMU 3 bubnmoreka [JOK
’ TeJIaMH, )KUJKOCTSIMHU U ra3aMu https://m.edsoo.ru/7f416194
bubnunorexa [IOK
4.2 Jlasnenue xKuaKocTn > https://m.edsoo.ru/71416194
bubnunorexa [IOK
4.3 ATmocepHoe napneHue 6 https://m.edsoo.ru/71416194
44 JleficTBrE KUIKOCTU U T'a3a Ha NOTPYyKEHHOE 7 3 bubnmoreka [JOK
’ B HHUX TEJO https://m.edsoo.ru/7f416194
Hroro no pasgeny 21
Paszgea S. Pa6ora u MOIIHOCTH. JHEePrust
bubnunorexa [IOK
. 1
>1 PaGoTa u mommHoCTE 3 https://m.edsoo.ru/7f416194
bubnunorexa [IOK
32 HpocThie mexanm3MbI > ! https://m.edsoo.ru/71416194
bubnunorexa [IOK
>3 Mexanuyeckas sueprus 4 ! https://m.edsoo.ru/7f416194
Uroro no pazgeny 12
PesepBHOE BpeMms 3
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68 12




8 KVIACC

Kosaun4vecTBo 4yacoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3aesioB U TeM uu¢ppoBbIe
Ne n/m P Konrpoabusie IIpakruueckue (itdpp )
NPOrpaMMblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoTsI
pecypcebl
Pa3gen 1. TensioBbIe sIBJICHUS
1.1 CTpoeHue U CBOMCTBA BEIIECTBA 7 bubmorexa [JOK
’ p B https://m.edsoo.ru/7f4181ce
bubnunorexa [IOK
1.2 Teruossie mporecce! 21 ! > https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 28
Pa3nes 2. DinekTpuyecKkHe M MATHUTHBIE SIBJICHHSA
)1 DIIEKTpUYECKHE 3apsabl. 3apsyKEHHBIE TeJa 7 1 bubnmoreka [JOK
’ 1 WX B3aUMOJICHCTBUE https://m.edsoo.ru/7f4181ce
. . bubmuorexa [{OK
2.2 IToCTOSIHHBIN JIEKTPUUYECKUIN TOK 20 1 7 hitps://m.cdsoo.ru/ 74181 ce
bubnunorexa [IOK
2.3 MarHuTHbIE SIBIICHUS 6 1 1.5 hitps://m.cdsoo.ru/ 74181 ce
but6mmoreka [IOK
24 C) 4
FICKTPOMATHHTHA HHAYKIMA https://m.edsoo.ru/7f4181ce
Uroro no pazgeny 37
PesepBHoe Bpems 3
OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 14.5




9 KJIACC

Kosaun4vecTBo 4yacoB DJIeKTPOHHbBbIE
HaumeHoBaHMe pa3iesioB H TeM uudgpoBbie
Ne n/m P Konrpoabusie IIpakruueckue (itdpp )
NMpPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsI
pecypchbl
Pa3zgen 1. Mexann4deckue siBJIeHUA
L1 MexaHn4ecKoe JBUKCHUE U CIIOCOOBI €TI0 10 1 bubnunorexa [IOK
' ONKMCaHUs https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
1.2 BzaumopeiictBue Te 20 1 3
HMOACHETBHE T https://m.edsoo.ru/7f41a4a6
bubnunorexa [IOK
1.3 3aKOHBI COXpaHe 10 3
Hbl COXPAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 40
Pa3gen 2. Mexann4ueckue KoJe0aHUA M BOJHBI
bubnunorexa [IOK
2.1 Mexanndeckue Kojeba 7 3
RARHICCIIE KOJChamA https://m.edsoo.ru/7f41a4a6
bubnunorexa [IOK
2.2 MexaHn4ecKue BO .3 8 1 3
XAHHICCRUC BOTIHH. IBYK https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 15
Pa3zgea 3. DiieKTpOMArHuTHOE 10JI€ ¥ 3JIEKTPOMATHUTHBIE BOJIHbBI
11 DIIEKTPOMAarHuTHOE MOJE U 6 ) bubnmoreka [JOK
) 3IIEKTPOMArHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 6
Pa3nen 4. CBeToBbI€ IBJICHUSA
4.1 3aKOHBI pacIpOCTPAHEHUS CBETA 6 2 bubnmoreka [JOK




https://m.edsoo.ru/7f41ada6

bubnunorexa [IOK
4.2 JIuH3bl 1 onTHYECKUE TPUOOPHI 6 3 hitps://m.cdsoo.ru/7f41ada6
but6mmoreka [IOK
43 Pasznosxenue 6enoro cBeTa B CIIEKTP 3 2 hitps://m.cdsoo.ru/7f41ada6
Uroro no pazgeny 15
Pa3znen 5. KBaHTOBBIE SIBJI€eHUA
but6mmoreka [IOK
5.1 Hcnyckanue u norjiomeHne cBeTa aToMOM 4 1 hitps://m.cdsoo.rw/7f41ada6
but6mmoreka [IOK
32 CTpoerne aToMHOro spa 6 ! https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
. A 1
53 JIEpHBIE PEAKIUU 7 https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 17
Paszgea 6. [loBTOpUTEIHbHO0-00001IA0IIMIA MOYJIb
6.1 [ToBTOpenue u 0000IIEHHE CONEPIKAHUS 8 5 bu6nuorexa [IOK
) Kypca dusuku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
6.2 1
Hroro no pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 102 27







HOYPOYHOE INTAHUPOBAHHUE

7 KJIACC
Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
Ne ara upposbie
n/n Tema ypoxa Bcero Kontpoaenkie  Ipakrideckue i[?»y‘leﬂl/lﬂ :)Iﬁ:)l:l[:’.OBaTeJIbele
padoTsI padoThbI pecypesI
| ®dusuka — HaykKa O MPUPOJIE. 1
SIBneHus: npupoabl
2 du3nyecKue SBJICHUS 1
3 duznueckre BeIUYUHbBI U UX 1
U3MEepeHue
Ypoxk-uccnenoanue "M3mepenue
4 TEeMIIEpaTypbl MPU TOMOIIIH | |
AKUIKOCTHOTO TEPMOMETPA U AaTUUKa
TeMrneparypbl"”
MeTo bl Hay4YHOTO MO3HAHHUS.
5 Onucanue pu3NUeCKux SBICHUN C 1 bubmorexa [TOK
¥ https://m.edsoo.ru/ff09f72a
MTOMOUIbIO MOJIENEH
VYpok-uccnenosanue "[Iposepka
6 TUIOTE3bI: JabHOCTD MOJIETA MIapHKa, | |
MYIIEHHOTO TOPU30HTAIBHO, TEM
OoJpITIe, YeM OOJIbIIe BBICOTA ITycKa"
Crtpoenue BemiectBa. ONBITHI,
7 JIOKA3bIBAIOIIUE TUCKPETHOE 1 bubmorexa [JOK
https://m.edsoo.ru/ff09fe0a
CTpOCHHE BEIeCTBa
8 JIBI>KEHUE YacTHIl BEIIECTBA 1 bubnnorexa LHOK
https://m.edsoo.ru/ff0a013e




VYpok-uccnenoanue «OMbITHI 11O

9 HaOJIOJICHUIO TETJIOBOTO PACIIUPEHUS
ra3oB»
10 ArperaTHble COCTOSIHHS BEILIECTBA
Oc00EeHHOCTH arperaTHbIX COCTOSTHUMN
1 BoJIbI. O000IIIEHNE 10 pa3AeTy bubnuorexa [{OK
«IIepBoHauanbHbBIC CBEACHUS O https://m.edsoo.ru/ff0a0378
CTPOCHHUHU BEILIECTBA»
MexaHuueckoe OBUKEHUE.
12 PaBHOMEpHOE U HEpAaBHOMEPHOE bubmorexa [TOK
https://m.edsoo.ru/ff0a05¢6
JBIDKCHUE
bubnunorexa [IOK
13 CKopocte. EHHHILb! CKOpOCTH https://m.edsoo.ru/ff0a079c
14 Pacuer nytu 1 BpeMeHM ABUKEHUS bubmorexa OK
https://m.edsoo.ru/ff0a0ac4
15 Nuepuusa. Macca — mepa bubnmoreka [JOK
HHEPTHOCTH TEI https://m.edsoo.ru/ff0a0c10
16 IInorHOCTE BemecTBa. PacueT maccel bubnunorexa [IOK
1 00beMa Tejia 1o ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaGopatopHnas pabora «OnpeneneHue
TUIOTHOCTHU TBEPIIOTO TEIa
18 Pemenne 3amau mo teme "I1moTHOCTH bubnunorexa [IOK
BemecTBa" https://m.edsoo.ru/ff0al23c¢c
Cuiia Kak XapaKTepucTUKa
19 B3auMojercTBus Ten. Cuna
ynpyroctu. 3akoH ['yka
20 JlaGopaTopnas pabora «M3yuenue

3aBUCUMOCTH PACTAKCHUA




(medopmanuu) Ipy>KHHBI OT
MPUITOKEHHON CUJTBI»

21 SIBnenue tarorenusa. Cuia TSHKECTH
CBS3b MEXIY CUJIOH TSIKECTH U
2 . ﬂyB Pewwemie bubmuorexa [{OK
Maccoii Tena. Bec Tema. Pemenn
" https://m.edsoo.ru/ff0al778
3aga4 o teMme "Cuia TsKecTh
7 Cuia TSKeCTH Ha APYTrHuX IJIaHeTax. bubnmoreka [JOK
Du3nYeCcKre XapaKTepUCTUKH TUIAHET https://m.edsoo.ru/ff0al1502
bubnunorexa [IOK
24 WNsmepenne cuin. JluHaMOMET
p A P https://m.edsoo.ru/ff0al8cc
25 B o bubmuorexa [{OK
ec Tena. HeBecomocTh
https://m.edsoo.ru/ff0al778
CnoskeHue AByX CHJI, HaIIpaBJIEHHBIX
26 . v . P bubnunorexa [IOK
110 OJHOH IIPSIMOH.
8 o P https://m.edsoo.ru/ff0ala70
PaBHOelicTBYIOIIAS CHIT
27 Pemenue 3amau mo reme
"PaBHoneiicTByromas cui"
Cuna tpenus u €€ Bubl. TpeHue B bubnuorexa [{OK
28
MPUPOJIE U TEXHUKE https://m.edsoo.ru/ff0alb9c
Jlaboparopnas padota «/3yuenue
3aBUCHUMOCTH CHJIBI TPEHUS
9 R . bubmuorexa [{OK
CKOJILKEHHUS OT CHJIBI JABIEHUS U
a https://m.edsoo.ru/ff0alcc8
XapakKTepa COMPUKACAOIINXCSI
MOBEPXHOCTEM»
30 Pemrenue 3amau Ha onpeeneHue
PaBHOJICHCTBYIONIEH CHUITBI
31 Pemenue 3agau o temam: «Bec bubmuoTexa [{OK

tenay, «['padpudeckoe n3obpaxeHue

https://m.edsoo.ru/ff0alde0




cuny, «Cunbly, «PaBHOAECTBYIOIIAs
CHIT»

Konrponsnas pabora o remam:
«MexaHnuueckoe JBIKeHUe», «Macca,

32 ILIOTHOCTHY, «Bec Temay,
«['padpuueckoe n3odpakeHUe CUII»,
«Cuner»
Jasnenue. CriocoObl yMEHBIIICHUS U bu6muoreka [IOK
33
YBEJIUYECHUS aBICHUS https://m.edsoo.ru/ff0a20a6
JlaBnenwne raza. 3aBUCUMOCTb
34 aBJIEHHUs ra3a oT 00bEMa bubmmorexa [OK
a ’ https://m.edsoo.ru/ff0a2376
TeMIIepaTypbl
Ilepenaya maBieHUS TBEPABIMU
35 Tenl;nfn mi KOCTSIMH 1 Ir)eI1[3aM1/I bubmorexa LIOK
» A ’ https://m.edsoo.ru/ff0a25b0
3axkon ITackams
36 JlaBneHue B KUAKOCTH U rase, bubnmoreka [JOK
BBI3BAHHOE JICUCTBUEM CHIIBI TSKECTH https://m.edsoo.ru/ff0a2718
37 Pemenne 3agau mo teme «JlapneHue B bubnuorexa [{OK
JKUIKOCTH U rase. 3axoH ITackamsa» https://m.edsoo.ru/ff0a2826
but6mmoreka [IOK
38 Coo0
OODIHAIOMHECA COCY T https://m.edsoo.ru/ff0a2970
39 I'unpasnudeckui mpecce bubmmorexa [OK
AP p https://m.edsoo.ru/ff0a3136
40 Manowmetpsl. [TopuiaeBoit
SKUJKOCTHBIN HACOC
A1 ATMmocdepa 3eMu ¥ IPUUUHBI €€ bubnmoreka [JOK
CYIIECTBOBAHHUS https://m.edsoo.ru/ff0a2b5a
42 Bec Bo3nyxa. AtmocepHoe bu6muoteka [JOK




JIaBJICHHUE

https://m.edsoo.ru/ff0a2b5a

W3mepenune atmochepHOTO aBICHUS.

but6mmoreka [IOK

43 Omneit Toppuuenu https://m.edsoo.ru/ff0a2da8
3aBUCHMOCTH aTMOC(HEPHOTO
44 JIABJICHUS OT BBICOTHI HaJl YPOBHEM bubnnorexa LHOK
https://m.edsoo.ru/ff0a2fc4
Mops
45 Bapomertp-anepoua. AtmocdepHoe bubmuoteka [JOK
JTABJICHHUE HA PA3JTUYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemrenue 3amgau o reme "
AtmocdepHoe naBienue"
JleiicTBUE )KUIKOCTH U Ta3a Ha
47 MOrPY>KEHHOE B HUX TEJO. bubmorexa TOK
https://m.edsoo.ru/ff0a3276
ApxumenoBa cuiia
Jlaboparopnas pabota «Onpenenenue
43 BBITAJIKUBAIOIICH CHIIBI, bubnunorexa [IOK
JNEUCTBYIOLIEH HA TEJIO, TOTPYKEHHOE https://m.edsoo.ru/ff0a33fc
B KHUJIKOCTb)»
Jlaboparopnas paboTa 1mo Teme
49 «/ccnenoBanue 3aBUCHMOCTH Beca bubnunorexa [IOK
TeJa B BOJAE OT 00bEMa MOTrpyKEHHOM https://m.edsoo.ru/ff0a3514
B KHUJKOCTb YacTH Tea»
bubnunorexa [IOK
30 Hnaanme rex https://m.edsoo.ru/ff0a3a96
Jlaboparopnas pabota
51 "KoHcTpynpoBaHue apeoMeTpa WIn
KOHCTPYHPOBaHUE JIOAKU U
omnpeaeneHue e€ rpy30n0abEMHOCTH"
52 Pemenue 3anau no temam: «llnaBanue bubmuorexa [{OK




cynoB. Bo3nyxomnnaBanuey,
«/laBieHue TBEPABIX TN, KUIKOCTEH
H Ta30B»

https://m.edsoo.ru/ff0a3654

KonrponsHas pabora o Teme

53 «/laBneHue TBEPABIX TEJ, KUIKOCTEU

Y Ta30B»
but6mmoreka [IOK

>4 Mexammecas padora https://m.edsoo.ru/ff0a3f82

bubnunorexa [IOK

33 MormsocTs. EAUHALE! MOMIHOCTH https://m.edsoo.ru/ff0a3f82
VYpok-uccnenosanue "Pacuér

56 MOIIHOCTH, pPa3BUBAEMOM pu 1
noanbéMe o Jjectauie"

57 IIpocteie MexaHu3Mbl. Poryar.

PaBHOBecue cui Ha peruare
Pbruaru B TexHuke, ObITY U IPUPO/IE.

58 JlaboparopHnas pabota 0.5 bu6muoreka [IOK
«MccnenoBanue ycioBH paBHOBECHS https://m.edsoo.ru/ff0a478e
peIyara»

59 Pemenue 3agau nmo reme «Y cioBust bubmuorexa [{OK
PaBHOBECHS phIYara» https://m.edsoo.ru/ff0a48a6
KoaddunmenT nonesznoro neicTBust
Mexanmu3ma. Jlaboparopuas pabota

60 . 0.5
«3mepenne KI1/] HaknoHHOM
MJIOCKOCTH

61 Pemenue 3amad o reme "Pabora, bubnuorexa [{OK
MomHocTh, KITI" https://m.edsoo.ru/ff0a4c48

62 Mexanuveckasi SHEPTHSL. bubmuoTexa [{OK




Kunernueckasi 1 noTeHIIManbHas
SHEprus

https://m.edsoo.ru/ff0a4252

63

3aKOH COXpaHEHHUs MEXaHUYECKOU
SHEPTUU

but6mmoreka [IOK
https://m.edsoo.ru/ff0a4360

64

YPOK-3KCIIEpUMEHT 10 TEME
"DKCIEPUMEHTAIBHOE ONPEICIICHUE
M3MEHEHUS KUHETUYECKOU U
MOTEHIMATBHON SHEPTUH MPU
CKAaTBIBAHUHM TE€JIa IO HAKJIOHHOU
MJI0CKOCTH"

65

KontponbHas padoTa mo teme
«PaboTta 1 MOIIHOCTb. DHEPTHUS»

66

PesepBHbIit ypok. Pabora ¢ Tekcramu
o teMe "MexaHnueckoe IBmxkeHue"

bubnunorexa [IOK
https://m.edsoo.ru/ff0adee6d

67

PesepBHbIit ypok. Pabora ¢ Tekcramu
1o reMe "JlaBieHue TBEPABIX TEM,
JKUAKOCTEN U ra3oB"

but6mmoreka [IOK
https://m.edsoo.ru/ff0a4ffe

68

PeseprHbIit ypok. Pabora ¢ Tekcramu
o Teme "PaboTta. MOMIHOCTb.
Oneprus”

OBIIEE KOJMYECTBO YACOB I10
I[TPOI'PAMME

68
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8 KVIACC

Kosn4yecTBo yacoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabnbie IIpakruueckue
n/n Bcero u3yyeHusi oOpa3oBaTejibHbIE
padoTsI padoThI
pecypcebl
OcCHOBHBIE MOJIOKEHUSI MOJIEKYJISIPHO-
1 KMHETUYECKON TEOPUU U UX ONBITHBIE 1 Bubmmorexa [JOK
p https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pazMep aTOMOB ¥ MOJIEKYJT 1
3 Mopenu TBEpAOTO, JKUIKOTO U | bu6nuorexa [IOK
ra3000pa3HOro COCTOSHUN BEIIeCTBA https://m.edsoo.ru/ff0a540e
OObsicHEeHHEe CBOMCTB TBEPIOTO,
4 KHUJKOTO U ra3000pa3HOr0 COCTOSIHUI |
BEILIECTBA HA OCHOBE MOJIOKEHHU I
MOJIEKYJISIPHO-KUHETUUECKOU TEOPUH
5 Kpucrannuaeckue u amopdHsbie Tena 1 bubmorexa [OK
P P https://m.edsoo.ru/ff0a5800
6 CmauuBaHue U KaUWJUISPHOCTD. 1 bu6muoreka [IOK
[ToBepXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530
7 TemnnoBoe pacmMpeHue U cxxatue 1 bubmmorera IHOK
P P https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBs3b TEMIIEpATypPhI CO
8 CKOPOCTBIO TEIJIOBOTO IBUKEHUS 1
YacTHIl
9 Buytpennss sneprus. CrocoOsl | bu6muoteka [JOK
W3MEHEHUSI BHYTPEHHEN SHEPTUU https://m.edsoo.ru/ff0a5c60
10 Buns! Teruonepenaun 1 bu6muoteka [JOK




https://m.edsoo.ru/ff0a6412

11

VYpoxk-koHpepenuus "[Ipakrudyeckoe
HCIOJIb30BAHUE TEIIOBBIX CBOMCTB
BEIIECTB M MAaTEpUAJIOB B LIETAX

bubnunorexa [IOK
https://m.edsoo.ru/ff0a65c0

sHeprocoepekeHus "

12 KonnuecTBo TemnoTel. Y nenbHas bubnunorexa [IOK
TEIUIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 YpaBHEHHE TEIJIOBOTO OalaHca. bu6muoreka [IOK
TennooOMeH u TEII0OBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaboparopHnast pabota

14 "Uccnenopanue sBiICHUS bubnuorexa [{OK
TEITI000MEHA MPU CMENTUBAHUN https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U ropsiueit Boabl"
Pacuer konmuecTBa TEIIOTHL,

15 HEOOXOMMOTO JJII HarpeBaHus Teja
Y BBIJIESIEMOT0 UM IIPU OXJIAXKICHUN

16 JlaGopaTopnas pabora "OnpenencHue bubmuoteka [JOK
yAEJIbHOU TEIJIOEMKOCTH BelecTBa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOIMBA. Y JebHas TEIIoTa bu6muoreka [JOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[InaBnenue u oTBEpICBaHUE

18 KPUCTAIMYECKUX TeJ. Y aenbHas bubnnorexa LHOK

P ' https://m.edsoo.ru/ff0a71d2

TEII0Ta TUIaBJICHUS

19 JlaGopaTopnas pabora "OnpenencHue bubmuoteka [JOK
YAEIbHOM TEIUIOTHI TIJIaBJICHUS Jibaa" https://m.edsoo.ru/ff0a72fe

20 [TapooOpazoBaHue U KOHICHCAIHS. bu6nuorexa [IOK
Hcnapenue https://m.edsoo.ru/ff0a740c

21 Kuneunune. Y aenpHas Temiora but6mmoreka [IOK




napooOpa3oBaHUs M KOHICHCAIIHH.
3aBHCUMOCTB TEMITEPATYPBI KUTICHHS
oT aTMOC(EepHOTO JaBICHUS

https://m.edsoo.ru/ff0a786¢

22

BrnaxaocTs Bo3ayxa. JlaboparopHas
pabota "Onpenencaue
OTHOCHUTEJILHOW BJIAXKHOCTH BO31yxa"

bubnunorexa [IOK
https://m.edsoo.ru/ff0a7628

23

Pemenwue 3a1au Ha onpeieiieHre
BJIQKHOCTH BO3yXa

24

[TpuHIUTIBI PabOTHI TETIIIOBBIX
neurareneid. [lapoBas TypOuHa.
JIBUTaTeNh BHYTPEHHETO CTOPaHUs

25

KIIJI TemoBoro nBurarens.
TennoBble ABUraTeNn U 3alIUTa
OKpYKaroIIEH cpe/ibl

bubnunorexa [IOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHMS U IIPEBPALLECHUS
OHCPIUU B TCIJIOBLIX IMPOLICCCAX

27

[ToaroroBka K KOHTPOJILHOM paboTe
1o Teme "TenaoBhIe SIBICHUS.
N3meneHue arperaTHeIX COCTOSHUM
BenecTna"

but6moreka [IOK
https://m.edsoo.ru/ff0a83{2

28

KontponbHas padoTa mo teme
"Tennossle sABneHus. MI3MeHeHne
arperaTHbIX COCTOSIHMI BemecTna'

but6mmoreka [IOK
https://m.edsoo.ru/ff0a86ae

29

DnekTpusanus tei. [[Ba pona
AIEKTPUICCKUX 3aPSI0B

30

VYpok-uccnenoBanue "IaeKTpU3aLML
TeJl UHAYKIMEW U IPU
COMPUKOCHOBEHUH"




B3anMozencTeue 3apsyKeHHBIX TElL.

bubnunorexa [IOK

31 3akoH Kynona https://m.edsoo.ru/ff0a87e4
DNEKTPUUECKOE T0JIE.

0 HanpsiskeHHOCTB JIEKTPUYECKOro bu6nuorexa [IOK
noss. [IpuHumMn cynepno3unuu https://m.edsoo.ru/ff0a8a0a
JIEKTPUYECKUX MOJIEH
Hocurenu snexTpudeckux 3apsiaoB.

33 OnemeHTapHbli 3apsaj. CTpoeHue
aToMa

14 [IpoBOHUKY U TUATEKTPUKU. 3aKOH bubnunorexa [IOK
COXPaHEHUS NEKTPUIECKOTO 3apsaa https://m.edsoo.ru/ff0a8ef6

35 Pemrenue 3a1au Ha npuMeHeHUE bubnmoreka [JOK
CBOMCTB AJIEKTPUUYECKHUX 3apsiIOB https://m.edsoo.ru/ff0a90cc
DNEKTPUUYECKUI TOK, YCIIOBUS €TI0

36 cyuiectBoBaHus. Mctounuku bubmmorexa [OK

https://m.edsoo.ru/ff0a95a4

ANEKTPUYECKOTO TOKA

37 JIefcTBUSI 2TEKTPUUECKOTO TOKA bubmmorera LOK

https://m.edsoo.ru/ff0a96b2

Ypoxk-uccnenoanue "Jleiicteue

38 AIEKTPUYECKOTO MOJIsI HA TPOBOAHUKHI 1
U JUAJIEKTPUKHU"

19 DJIEKTPUYECKUI TOK B METaslIax, bu6muoreka [IOK
JKHIKOCTSIX U razax https://m.edsoo.ru/ff0a9838

40 DnexTpuueckas LHenb U €€ COCTaBHbIE
qyacTu
Cuna toka. JlabopaTopHas pabora

41 "N3mMepeHue 1 peryiupoBaHue CUIIbI 0.5 bubnmorera LHOK

ToKa"

https://m.edsoo.ru/ff0a8bd6




DIEKTPUUECKOE HAMIPSKCHHE.
BoasT™metp. JITaboparopnas pabota

bubnunorexa [IOK

42 "U3MepeHune u peryaupoBaHue 0.5 https://m.edsoo.ru/ff0a9e14
HarpsKeHus "

43 CornpoTuBiieHHE TPOBOJHUKA. bubnmoreka [JOK
VY ienpHOE CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
Jlaboparopnast paboTa "3aBUCHMOCTH

44 3JIEKTPUYECKOTO CONPOTUBIICHUS 1 bu6muoreka [IOK
MPOBOJHUKA OT €r0 JJIUHBI, IUIOIAAN https://m.edsoo.ru/ff0aa738
MONEPEYHOr0 CeYeHUsl U Marepuana"
3aBUCUMOCTD CHJIBI TOKA OT

45 HanpspkeHus. 3akoH OMa 151 ydacTka bubmorexa OK

https://m.edsoo.ru/ff0aad44a

1enu
JlaboparopHnas pabora
"HcciaenqoBanye 3aBUCUMOCTU CYIIEI

46 TOKa, UAYILIETO Yepe3 PE3UCTOp, OT 1 bubmorexa OK

https://m.edsoo.ru/ff0aa04e

COTIPOTHUBIICHUS PE3UCTOPA U
HaIpspKEHUs Ha pe3uctope”

47 [TocnenoBarenbHOE U MapaieIbHOE
COEIMHEHUS TIPOBOIHUKOB
Jlaboparopuas pabota "IIpoBepka

43 IIpaBWJIa CII0KEHMSI HANIPSLHKEHUH TIPU | bu6muoteka [JOK
MOCJIEAOBATEIIFHOM COEAUHEHUH ABYX https://m.edsoo.ru/ff0aaas58
pe3uctopon”
Jlaboparopuas padota "IIpoBepka

49 MpaBujIa JJis CUJIbI TOKA MPU | bubnunorexa [IOK

napajjicJibHOM COCANHCHUN
pe3uctopon”

https://m.edsoo.ru/ff0aadle




Pemenue 3agau Ha npuMeHEHUE

50 3akoHa OMa U1t pa3InuyHOro bubnnorexa LHOK
p https://m.edsoo.ru/ff0aaf8a
COCTMHEHHMSI TIPOBOHUKOB
51 PaboTta 1 MOITHOCTB ANEKTPUIECKOTO bu6muoreka [IOK
ToKa. 3akoH Jlxoyns-Jlenna https://m.edsoo.ru/ff0ab124
Jlaboparopnas padota "Omnpenenenue
52 a00TBI U MOIIHOCTH JJIEKTPHUUECKOTO bubmmorexa LOK
p | p https://m.edsoo.ru/ff0ab3e0
TOKa
DNEeKTPpUYECKHE e U MOTPEOUTENN
53 DIIEKTPHUUECKOI DHEPTUH B OBIT bubmmorexa LOK
p p Y https://m.edsoo.ru/ff0ab660
Kopotkoe 3ambikaHue
[ToaroroBka K KOHTPOJILHOU paboTe
1o TeMe "DIIEKTPUUECKUE 3apsibl.
54 3apsoKeHHBIE TEIa U UX bubmorexa LIOK
P . . https://m.edsoo.ru/ff0abd2¢c
B3aumoaercTBus. [1oCcTOSHHBIH
AJIEKTPUYECKUM TOK"
KonrponsHast pabora o Teme
"DJIeKTpHUUEeCKUE 3apsaabl.
55 3a H)I(TGII)-IHBIG Tela I/IpI/IX bubmmorexa LIOK
P . . https://m.edsoo.ru/ff0abea8
B3aumoercTBus. [1ocTOSHHBIH
AJIEKTPUYECKUM TOK"
56 ITocTostHHBIE MATHUTEL, UX
B3alMOJIECICTBUE
VYpok-uccnenosanue "M3zyyenue bu6muoreka [IOK
57 . "
TOoJIEN TOCTOSIHHBIX MarHuToOB https://m.edsoo.ru/ff0ac3d0
MarauTtHoe none. MaruuTHoe 1oJjie
but6mmoreka [IOK
58 3eMJIH U €ro 3HaueHue U )KU3HU Ha

3emie

https://m.edsoo.ru/ff0acOba




59

OmnsIT OpcTena. MarauTHoe nose
IEKTPUUECKOro Toka MarHuTHoe
10JI€ KaTYIIKHU C TOKOM

bubnunorexa [IOK
https://m.edsoo.ru/ff0ac1d2

60

[IpuMmeHeHHe HMEKTPOMArHuTOB B
texHuke. JJaboparopuas pabota
"N3y4yeHue neiicTBUSI MarHUTHOTO
OJIS1 HAa MPOBOJIHUK C TOKOM"

0.5

bubnunorexa [IOK
https://m.edsoo.ru/ff0ac74a

61

QHGKTPOI[BI/II‘aTe.HB IIOCTOSAHHOTO
ToKa. Mcnosnb3zoBanue
f).J'IeKTpO,Z[BI/II‘EITG.TIGI\/’Iv B TECXHHUYCCKUX
YCTPOMCTBAX U HA TPAHCIIOPTE.
JlaboparopHnas pabora
"KoHcTpynpoBaHue 1 U3y4eHue
paboTHI AJIEKTpOABUTATENS "

bubnunorexa [IOK
https://m.edsoo.ru/ff0ac86¢

62

OmnbiTel @apazest. 3akoH
3JIEKTPOMArHUTHON MHIYKLIMH.
[TpaBuio Jlenna

63

Onexrporeneparop. CrocoOs
MOJIYYEHUS IIEKTPUIECKON SHEPTHH.
DNEeKTpPOCTaHIIMM Ha
BO300HOBIISIEMBIX HCTOYHHUKAX
SHEPIUU

64

[ToaroroBka K KOHTPOJILHOU paboTe
110 TeMe "DIJIEKTPUUECKHE U
Mar"HuTHbIe gBiIeHus"

65

KontponbHas padoTa mo teme
"DJIeKTpUUECKUE U MarHUTHbBIE
siBJICHUS"

but6moreka [IOK
https://m.edsoo.ru/ff0acb14

66

PesepBHbIit ypok. Pabora ¢ Tekcramu

but6mmoreka [IOK




o teme "TemnoBele gBiaeHus"

https://m.edsoo.ru/ff0acc5e

PesepBHbIit ypok. Pabora ¢ Tekcramu

67 110 Teme "HOCTVOHHH,E" i ! ngs?;l;?:;(sigrou}:macdw
ANEKTPUUYECKUN TOK
68 PesepBHbIit ypok. Pabora ¢ Tekcramu 1
mo Teme "MarauTHbIe SBICHUS"
OBIIEE KOJIMYECTBO YACOB I10 68 14.5

I[TPOIT'PAMME




9 KJIACC

Kosn4yecTBo 4acoB DJIeKTPOHHbIE
[1]
Jlj;-n Tewa ypoka Bcero Konrpoabnsie  Ipakrueckue fd[:;:eﬂﬂﬂ :gl()bal::)l;:fenbnme
padoThI padoTsI pecypen

| MexaHuueckoe OBUKEHUE. 1
MarepuanbHas TOUKa

) Cucrema orcuera. OTHOCUTEIHLHOCTD | bubmuorexa [JOK
MEXaHNYEeCKOTr'0 JIBUKCHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE IIPSIMOJIMHEWHOE 1 bubnuoreka [JOK
JBUXKCHUE https://m.edsoo.ru/ff0ad19a
HepaBHomepHoe npsiMonnHetHOE

4 nBrokeHue. CpenHsisi U MTHOBEHHast 1
CKOPOCTb

5 [IpsiMonMHENHOE paBHOYCKOPEHHOE 1 bubnmoreka [JOK
JBHO)KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocThb IPSIMOJIMHENHOTO

6 PaBHOYCKOPEHHOTI'O ABMKEHUS. 1
I'padux cxkopoctu
Jlaboparopnas padota "Onpenenenue

7 YCKOpEHHUs Teja npu | | bubnnorexka HOK
PaBHOYCKOPEHHOM JBHKEHUU I10 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM TI0CKOCTH"

2 CBoOonmuHoe nmagenne tei. OIbITH 1
lanunes

9 PaBHOMEpHOE ABMXKEHUE TTIO 1 bubnmoreka [JOK
okpyxxHocTH. [lepuos u yactora https://m.edsoo.ru/ff0ael76




oOparmienus. JIuneiinas u yriosas

CKOpPOCTH
10 [{eHTpOCTpEMUTEIIBHOE YCKOPEHHE
1 [IepBeiit 3akoH HproToHa. Bexktop bubnmoreka [JOK
CHJIBI https://m.edsoo.ru/ff0ac612
12 Bropoii 3akoH HeroToHa. bubmmoreka [JOK
PaBHopelicTByrOIAsA cruita https://m.edsoo.ru/ff0ac72a
13 Tpetwuii 3akon HproTona. bubnnorexka HOK
Cyneprio3unus cui https://m.edsoo.ru/ff0ae982
14 Pemienue 3aga4 Ha npUMEHEHUE Bbubnuoreka [IOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aebbc
bubnmoreka [JOK
15 Cuna ynpyrocti. 3axow ['yka https://m.edSO(I)_.Iru/ftDaecaZ
16 Pemenue 3amgau no reme «Cuiia
YIPYTOCTH»
17 Jlaboparopnas pabota «Onpenenenue bubnnorexka HOK
JKECTKOCTU IPYKUHBD» https://m.edsoo.ru/ff0ace28
bubnnorexka HOK
18 Cuna Tpenus https://m.edsocl)l.ru/fﬂ)aﬂ 38
19 Pemenne 3agay mo teme «Cuna bubnunorexa [JOK
TPEHUSI» https://m.edsoo.ru/ff0afa26
20 Jlaboparopnas padota "Onpenenenue bubnmoreka [JOK
koa(duimenTa TpeHUs CKOJIbKEHHS" https://m.edsoo.ru/ff0af8be
Pemenue 3amau no reme "3akoHbI
21 Hrrotona. Cuna ynpyroctu. Cuna bubnmoreia LIOK
\ https://m.edsoo.ru/ff0atb8e
TPECHHS
” Cuna TsKeCTH U 3aKOH BCEMUPHOTO bubnuotexa [JOK

TATOTEHUS. Y CKOpEHUE CBOOOIHOTO

https://m.edsoo.ru/ff0af044




najacHus

Ypok-koupepenius "JIBuxeHue Tl

23 BOKPYT I'PaBUTALlMOHHOTO LIEHTPA
(Conneunas cuctema). ['amakTuku"
Pemrenue 3agad mo teme "Cuna
24 TSYKECTU U 3a4KOH BCEMUPHOTO bubmmorexa [OK
" P https://m.edsoo.ru/ff0af5{8
TATOTEHUS
[IepBas kocMuueckas CKOPOCTb. bubnmoreka [JOK

25
HeBecoMocTh 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepuaIbHOW TOUKH.

2 AOGco0THO TBEPAOE TEIO. bubnmoreka [JOK
PaBHOBecue TBEpIOrO TEMA C© https://m.edsoo.ru/ff0afe36
3aKpEIUIEHHON OChIO BpallleHUs

27 MowmeHnT cuinsl. LleHTp TsKECTH

)3 Pemenne 3amau mo teme "MoMeHT Bbubnmuoreka [IOK
cunsl. Llentp Tsxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJILHOM paboTe MO

29 TeMe "MexaHUYeCcKOe IBIKEHUE buGnnorexa LIOK

. | ' https://m.edsoo.ru/ff0b0408
B3aumopeiicteue Ten
KonrponsHas pabora o Teme
30 "MexaHH4YeCKOe IBIKEHNE bubmmorexa LIOK
. | ’ https://m.edsoo.ru/ff0b06ec
B3aumopeiicteue Ten
Nmnynbce Tena. Umnynbe cuibl. 3aKoH
31 COXpaHEHUs UMITyJbCa. YIPYroe u bubmmorexa [TOK
P y o pyr https://m.edsoo.ru/ff0b07fa
HEyNpyroe B3auMOJICHCTBUE

1 Pemenne 3amau mo teme "3akoH Bbu6nmuoreka [IOK
COXpaHeHus umnyJsbca' https://m.edsoo.ru/ff0b096¢c

33 VYpoxk-koHpepenuus "PeaktuBHOE




IBUKEHHE B IPUPOJAE U TEXHUKE"

34 Mexanuueckas paboTa ¥ MOIIHOCTb bubmmorexa [OK
https://m.edsoo.ru/ff0b0ag4
35 PaboTa cHIIbI TSKECTH, CHITBI bubmuorexa [JOK
YIPYTOCTH U CUJIBI TPEHHUS https://m.edsoo.ru/ff0b0db8
JlaboparopHnast pabota «Onpezaenenne
16 paboThI CUIIBI TPEHUS MIPU
PaBHOMEPHOM JIBHKEHHUH TeJa 1o
TOPU30HTAIILHON TOBEPXHOCTH»
17 CBs13b DHEPTUU U paOOTHI.
[ToreHmmansHas 3HEprust
o Kunernueckas sueprus. Teopema o bubnmoreka [JOK
KUHETHUYECKON dHEPrUuun https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpPaHEHUS SHEPTUU B
MEXaHUKe
40 Jlaboparopnas padota «/3yuenue bubnmoreka [JOK
3aKOHA COXPAHEHUS YHEPT UM https://m.edsoo.ru/ff0bl12fe
A1 KonebarenbHoe IBUKEHHE U €TI0 Bbubnuoreka [IOK
XapaKTePUCTUKHU https://m.edsoo.ru/ff0b1858
4 3aTyxaromue KojaeOaHus. bubnnorexka HOK
BreinyxaeHnsie koeOanus. Pezonanc https://m.edsoo.ru/ff0b2010
43 MaremaTuuecKuil U NPy KUHHBIA
MasiTHUKU
VYpok-uccnenoBanue «3aBUCUMOCTh
44 neproa KoJeOaHuid OT KECTKOCTH buGnnorexa LIOK
https://m.edsoo.ru/ff0b197a
MIPY>KUHBI U MACCHI TPy3a»
45 IIpeBpaiienue 3HEpruu npu

MEXaHUYECKUX KOJEeOaHUIAX




46

Jlaboparopnas pabota «Onpenenenue
YJaCTOTHI U TIEpHO/Ia KoJeOaHu i
NOPY)KUHHOTO MasiTHUKA

Bbu6nmuoreka [IOK
https://m.edsoo.ru/ff0blaec

47

Jlaboparopnas pabota «IIpoBepka
HE3aBUCHUMOCTH MEPUO0/Ia KoJieOaHu i
rpys3a, HOABELIEHHOIO K HUTH, OT
Macchl Tpy3a»

Bbubnuoreka [IOK
https://m.edsoo.ru/ff0b197a

48

Mexaunueckue BoJaHBI. CBOWCTBA
MEXaHU4eCKHUX BOJIH. [IponosibHbIE 1
MIOIIEPEYHBIE BOJIHBI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b21fe

49

Ypok-koHpepeniusa "MexaHndeckue
BOJIHBI B TBEPJOM TEJIE.
CeiicMuueckue BOIHBI"

50

3Byk. PacnipocTpaneHnue u oTpakeHue
3BYyKa

51

Ypoxk-uccnenoanue "Habmonenue
3aBUCUMOCTH BBICOTHI 3BYKa OT
4acTOThI"

52

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKyCTUYECKHUI pe30HaHC

53

Ypok-koHpepenus "YIpTpa3ByK u
nH(]pa3ByK B MPUPOJIC U TEXHUKE"

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

54

[ToaroroBka Kk KOHTPOJIBHOM paboTe MO
Teme "3aKOHbI COXPaHECHUS.
MexaHnueckre KojieOauus U BOJIHBI"

Bbubnuoreka [IOK
https://m.edsoo.ru/ff0b2510

55

KonrponsHast pabora o Teme
"3akoHbI coxpaHeHus1. MexaHuueckue
KoseOaHus U BOJHBI"




DNEeKTPOMarHuTHOE MOJIE.

Bbubnuoreka [IOK

56
DJIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/ff0b2abe
57 CBolicTBa 3J1IEKTPOMArHUTHBIX BOJIH
Ypok-koupepennus "llkama
58 3JIEKTPOMAarHUTHHIX BOJIH. bubnmoreka [JOK
Hcnonb3oBaHue 31€KTPOMAarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH /I COTOBOI CBA3H"
Vpoxk-uccinenonanue "M3yuenue
59 CBIZ)ﬁCTB 3JIEK OMarHI/ITHy;x BOJIH C bubmorexa [IOK
o \ https://m.edsoo.ru/ff0b2c6c
MTOMOIIIbI0 MOOHMIIBHOTO TeledoHa
Pemrenue 3a1au Ha onpeneneHue
60 4acTOTHI U IJIUHBI AIEKTPOMAarHuTHOU
BOJIHBI
DneKkTpoMarHuTHasi Ipupoja CBeTa.
61 Cko OI())TB cBeTa Bomi)osme CBOMCTBa bubmmorexa [TOK
p ' https://m.edsoo.ru/ff0b31d0
cBeTa
Uctounuku cBeta. [IpsmonuneitHoe
62 aclpOCTpaHEHUE CBETA. 3aTMEHUS bubmorexa HOK
pacpoctp ’ https://m.edsoo.ru/ff0b3658
Connua u Jlynst
3aKOH OTpa)KEHHsI CBETA. 3epKaia.
63 Pemnrenue 3agad Ha npuMeEHEHUE buGnnorexa LIOK
p https://m.edsoo.ru/ff0b38c4
3aKOHA OTPaKCHHSI CBETa
64 IIpenomiienue cBeta. 3aKkoH bubmmoreka [JOK
MPEIOMJIEHUS CBETA https://m.edsoo.ru/ff0b3aea
ITonHOE BHYTpEHHEE OTPAXKEHUE CBETA.
65 Hcnonb3oBanue MoaIHOTO BHYTPEHHETO bubmorexa HOK
yIp https://m.edsoo.ru/ff0b3c5c
OTpPaXEHUs B ONITUYECKUX CBETOBOAAX
66 Jlabopartopnast pabota "HccnenoBanue




3aBUCUMOCTH yIJIa IPEJIOMIICHUS
CBETOBOIO JIy4a OT yIJla [TaJlcHus Ha

nn

rpaHulie "BO31yX-CTEKIJIO

VYpoxk-koHpepenuus "VcnonapzoBanue

67 MOJIHOTO BHYTPEHHETO OTPAKEHUS:
CBETOBO/IBI, OITUKOBOJOKOHHAS CBSI3b"
bu6mmoreka [IOK
68 JIunzel. OnTrueckast cuiia TUH3bI hitps:/m.cdsoo.ru/fOb3f2c
. bubmuorexa [JOK

69 [Toctpoenne n300paskeHMid B TMH3aX https://m.cdsoo.ru/f0b4dda
Jlaboparopnas padota "Onpenenenue

70 (bOKyEHOFﬁ pacho;IHm u oimqecxoﬁ bubmmorexa OK

. https://m.edsoo.ru/ff0b4206
CHJIBI COOMpArOIIeH JTNH3HI"

71 Ypok-koHpepeHnus "OnTudeckue bubnnoreka HOK
JIMH30BbIE TPUOOPHI" https://m.edsoo.ru/ff0cOa7e

72 I'na3 kak onTuyeckas cucreMa. 3peHue bubmmorexa LOK

https://m.edsoo.ru/ff0b4684

7 Ypok-koudepennus "Jled ekt
3penus. Kak coxpanutsb 3peHue"

PasnoxxeHue 6enoro cBeTa B CIIEKTP.

74 OnbiTel HetoToHA. Crioxkenue bubmuorexa [JOK
CIIEKTpaJIbHBIX 1IBETOB. [{ucnepcus https://m.edsoo.ru/ff0c0f4c
cBeTa
Jlaboparopnas pabota "OnbITHI 11O
pa3okKeHUIo Oesoro cBeTa B CIEKTP U

Bbubnuoreka [IOK

75 BOCHPUSTHIO I[BETA MPEIMETOB IIPU UX

HaOJIIOICHNH Yepe3 [BETOBHIC
¢bunbTpH"

https://m.edsoo.ru/ff0c0e2a




VYpok-nipaktukym "BonHoBbIE

76 CBOWMCTBA CBETA: JUCIIEPCHS,
uHTephepentus u qudpakmms"
77 Omnsitel Pe3epdopaa u ruianerapHas bubnnorexka HOK
MOJEIIb aToOMa https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Monens atoma bopa
Hcnyckanue U MOIVIOLIEHUE CBETa
79 atromoM. KBanTel. JInHeiiuareie bubmorexa [IOK
) ) https://m.edsoo.ru/ff0c144c
CHEKTPHI
20 Ypoxk-nipaktukym "Habmronenue bubnnorexka HOK
CHEKTPOB UCITyCKaHUA" https://m.edsoo.ru/ff0c1550
81 PannoakTHBHOCTH U €€ BUIBI bubmorexa HOK
A A https://m.edsoo.ru/ff0c1672
Crpoenune atomHoro siapa. Hykinonnas bubnnorexka HOK
82
MOJeIb https://m.edsoo.ru/ff0c18ac
23 PannoaktuBHBIE TpEBpaALICHUS. bubnmoreka [JOK
H3zoTomsr https://m.edsoo.ru/ff0clal4
’4 Pemenwne 3agau mo teme: Bbubnuoreka [IOK
"PanuoaktuBHBIE peBpamieHus" https://m.edsoo.ru/ff0c1b4a
85 [Tepuon monypacmana
Vpoxk-koH(pepeHius "PagnoakTHBHBIE
86 I/I:SI eHI/If({b Bli'l I/II-[ 0JIc MI; HITHHE bubmorexa [IOK
yi | PHPOAE, MEIHHE, https://m.edsoo.ru/ff0c2126
TEXHUKE
SlnepHble peakuH. 3aKOHBI
87 C(f[X paHeHII;I 3aH51 OBOT'O M MacCOBOI'O bubmorexa LIOK
p P https://m.edsoo.ru/ff0c1¢c58
YHCel
28 DHeprus cBA3U aTOMHBIX sifiep. CBsi3b bubnnorexka HOK

MacCChbl 1 SHCPIrun

https://m.edsoo.ru/ff0c1d7a




89

Pemenue 3amgau no reme "Snepueie
peakun"

90

Peakuuu cunTe3a U eaeHUS sEp.
Ncrounuku sHeprun ConHua v 3BE311

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c1e88

91

VYpok-koudepennus "AnepHas
sHepreTuka. JleincTus
PaZMOaKTUBHBIX U3JTyYEHUH Ha JKUBbHIE
opraHu3msl"

92

[ToaroroBka K KOHTPOJILHOM paboTe MO
Teme "DJIEeKTPOMArHUTHOE MOJIE.
DEeKTPOMarHUTHHIE BOJHBI.
KBanrtoBsie siBneHus"

Bbubnuoreka [IOK
https://m.edsoo.ru/ff0c223¢e

93

KontponbHas padoTa mo teme
"DNEeKTPOMarHUTHOE MOJIE.
DNEeKTPOMarHUTHHIE BOJIHBI.
KBanrtoBsie siBneHus"

94

[ToBTOpenue, o6o0ICHNE.
JlaGopaTtopnbie paboThI 1O KypCy
"BzaumoneiictBue ten"

Bbubnuoreka [IOK
https://m.edsoo.ru/ff0c245a

95

[ToBTrOopenue, o6o0menue. Perenne
pacyeTHHIX U KaYECTBEHHBIX 3a]1a4 110
teme "TerioBble mpoiecch”

Bbu6nmuoreka [IOK
https://m.edsoo.ru/ff0c2572

96

IToBTOpeHue, 0000menue. Pemenne
2

pacyeTHBIX U KaUYeCTBEHHBIX 3a7a4 110

teme "KIIJI TennoBeIX aBurareiecii”

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c2a22

97

[ToBTOpenue, o6o0menue. Pemenue
pacyYeTHBIX ¥ KaUYeCTBEHHBIX 3a7a4 110
teme "KIIJ[ anekTpoycTanoBok"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c2b30




[ToBTOpenue, o6o0ICHNE.

Bbu6nmuoreka [IOK
o8 'J‘Ia60p ATOPHEIC P a60"TH 1o Kypey I ! https://m.edsoo.ru/ff0c2c52
CBeTOBBIE SIBJICHUS
[ToBTropenue, o6o0menue. Pabora ¢
99 TEKCTaMH 110 TeMe "3aKOHbBI 1 Bubmorexa ITOK
| https://m.edsoo.ru/ff0c2d6a
COXPAHEHHUS B MEXaHHKE
[ToBTOpenue, o600meHne. Pabora ¢
100 Tekctamu 1o teme "Konebanus u 1 bubmorexa LOK
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, o600meHne. Pabora ¢
101 TekcTaMH 110 TeMe "CBeTOBEIE 1 bubmorexa LOK
" https://m.edsoo.ru/ff0c3044
SIBJICHUS
[ToBTOpenue, o600meHne. Pabora ¢
102 TekcTaMu 1o TeMe "KBaHTOBas u 1
snepHas pusuka"
OBILIEE KOJIMYECTBO HACOB I10 102 7

[NPOT'PAMME







YYEBHO-METOJINYECKOE OBECIHEYUEHHUE OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» dusuka: 7-i kiacc: 0a30BbIN ypoBeHb: yueOHuUK, 7 kinacce/ [lepeimkud .M., UBanoB A.U., AkiimoHepHOoe 00I1eCTBO
«M3parensctBO «IIpocBenienne»

» dusuka, 8 knacc/ [lepeimkun A.B., O611eCTBO ¢ OTpaHUYEHHOM OTBETCTBEHHOCTHIO «JIPODAY; AKIIMOHEPHOE 0OIIECTBO
«3marensctBo «lIpocBemenue»

» ®usuka, 9 knacce/ [lepsimkun A.B., ['yrthuk E.M., O6mmecTBo ¢ orpaHn4eHHO# OTBETCTBEHHOCTHIO « [PODAY;

AxnmonepHoe oo0mectBo «M3aatenserBo «lIpocBemenne»

METOANYECKHUE MATEPHAJIBI 1JIAA YUUTEJIA

®dusuka. 7 kiacc. Meroauueckoe nocodue k yueonuky A.B. [1épeimkuna. ®I'OC. I'pomuera O.U. U3paTenbcTBO:
Ox3amen, 2022 .

®dwusuka. § kmacc. Metoanyeckoe nocobue k yueonuky A.B. [Tépermkuna. ®I'OC. I'pommesa O.U. M3gaTenbcTBO:
Oxk3amen, 2022 .

dusuka. 9 knacc. Merogudeckoe nocooue k yueonuky A.B. I1éppimkuna. ®I'OC. I'pomuena O.U. M3narenbcTBo:



Oxk3amen, 2022 .

®dusuka. 7 knacc. OnopHbIE KOHCTIEKTHI M pa3HOYpPOBHEBBIE 3a1aHus K yueOHUKY A.B. [1é€psimkuna.Mapon E.A.
N3narensctBo: Bukropus [lntoc, 2021 .

®dusuka. 8 kinacc. OnopHble KOHCIIEKTHI M pa3HOYPOBHEBBIC 3a/1aHus K yueOHuKy A.B. [1éprimkuna. Mapon E.A.
N3narensctBo: Bukropus [lntoc, 2021 .

®dusuka. 9 knacc. OnopHbIE KOHCTIEKTHI M pa3HOYPOBHEBBIE 3a1aHus K yueOHUKY A.B. [1é€psimkuna. Mapon E.A.
W3narensctBO: Bukropus [Lmoc, 2021 r.

®dusuka. 7 - 9 knacc. COOpHUK KOHTPOJBHBIX M CAaMOCTOATENbHBIX padoT. Mcanuekosa JI.A., lopodeitunk B.B., 3axapeBuu

E.B. U3narenscTBO: ABepcaB, 2022 1.

HUDPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbI CETU UHTEPHET
Komnekmus LIOP

http://www.collection.school.ru

®usnka B OTKPHITOM KOJIJISIKE

http://www.physics.ru



["azeta «®uszuka» M3narensckoro noma «IlepBoe ceHTIOPs»
http://fiz.1september.ru

Komnekuus «EcTecTBEHHOHAYYHbIE SKCIEPUMEHTBD: (PU3HKa
http://experiment.edu.ru

BupTryanbHblii METOIMYECKUI KAOMHET yunuTens PU3UKK U aCTPOHOMUU
http://www.gomulina.orc.ru

3anaun Mo GU3MKE C PelICHUSIMU

http://tizzzika.narod.ru

3anuMaresnbHas (hU3MKa B BOIIPOCAX M OTBETaX: calT 3aciyxeHHoro yuurens PO B. Enpkuna
http://elkin52.narod.ru

3aouHas Qu3uKo-TexXHUUecKas mkoia npu MOTU

http://www.school.mipt.ru

Kabunet pusuku Cankr-IlerepOyprckoit akageMuy MOCTIUILIOMHOTO TIEIarorudecKoro 00pa3oBaHms

http://www.edu.delfa.net



Kadenpa n nabopatopust puzmku MOCKOBCKOTO HHCTUTYTa OTKPBHITOTO 00pa30BaHMUS
http://tizkaf.narod.ru

KBaHT: HayuyHO-NIOMYISpHBINA (PU3UKO-MATEMATUUECKUN KYypHAT
http://kvant.mccme.ru

NudopmarmonHbie TEXHOJOTHH B TipenogaBanuu ¢puzuku: cait .5, dununmnopoit
http://ifilip.narod.ru

Knacchas ¢usuka: cailt yuurens ¢puszuxu E.A. bannunoit
http://class-fizika.narod.ru

Kpatkuii cipaBoyHuK 1o ¢pusmnke

http://www.physics.vir.ru

Mup duzuku: uznueckuit SKCIEPUMEHT

http://demo.home.nov.ru

ObpazoBarenbHbIi cepBep «OnTHKa

http://optics.ifmo.ru

OO6yuaronue TpeXypoBHEBBIE TeCThI 1O (pu3uke: caiit B.M. Pereasmana



http://www.physics-regelman.com

OmnnaiiH-nipeoOpaszoBaTesb eTUHUI] U3MEPEHUS

http://www.decoder.ru

PernoHanbHbIN LIEHTP OTKPHITOTO (prznueckoro odpazoBanus ¢puzndeckoro ¢akynaprera CII0IY
http://www.phys.spb.ru

Cepsep kadenpsl obmieit puzuku dpuzdaka MI'Y: dusndeckuii pakTUKyM U IEMOHCTpAIIAN
http://genphys.phys.msu.ru

Teopust OTHOCUTEIBHOCTH: UHTEPHET-YUEOHUK MO (PU3UKE

http://www.relativity.ru

TepMoanHaMuKa: 3JEKTPOHHBINA y4eOHHUK 10 pu3HKe aJist 7-ro U 8-T0 KIaccoB
http://fn.bmstu.ru/phys/bib/I-NET/

VYpoku 1o MOJEKyISIpHOU (U3UKe

http://marklv.narod.ru/mkt/

du3uka B aHUMAaLUSIX

http://physics.nad.ru



®usuka B IHTEepHETE: KYypHAI-JANUKECT

http://fim.samara.ws

@u3nKa BOKPYT Hac

http://physics03.narod.ru

Ousuka s yuureneu: caut B.H. Eroposoii
http://fisika.home.nov.ru

®dwuszuka.py: CalT IS ydanuxcs U mpernogaBaTeseii pu3nku
http://www.fizika.ru

®du3uKa CTyJeHTaM U KoJbHUKaM: calT A.H. Bapruna
http://www.physica.ru

®U3UKOMIT: B TOMOIIb HAUMHAIOLIEMY (PU3UKY
http://physicomp.lipetsk.ru

DNEeKTPOAMHAMUKA: YUEHHUE C YBICUCHUEM
http://physics.5ballov.ru

DJIeMEHTBI: MOMYJISPHBIN CalT 0 (yHIaMEHTAJIbHOM HayKe



http://www.elementy.ru

Opynut: 6uorpaduu y9eHbIX U n300peTaTenei
http://erudite.nm.ru

SAnepnas pusuka B UHTepHETE

http://nuclphys.sinp.msu.ru






