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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 10 (¢u3MKe Ha YpPOBHE OCHOBHOTO 00ImEero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE IMOJIO)KEHH M TpeOOBaHMUI K pe3yibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOM 00pa30BaTEelIbHOW MPOTPaMMBbI, MPEICTABICHHBIX B
OI'OC 00O, a takxe ¢ yueToM deaepanbHoil pabodeit mporpaMMbl BOCIIUTAHUS U
Konnenmmu npenogaBanust yueoHoro npeamera « Dusznkay.

Conmepxanue mporpaMmbl MO (U3HKE HAMpaBlIeHO Ha (HOPMUPOBAHHE
€CTECTBEHHO-HAYYHON TPAMOTHOCTH OOYYaIOIMUXCS W OPTaHU3AINI0 H3YYCHUS
Gu3NKKM Ha NESITeNIbHOCTHON ocHOBe. B mporpamme mo ¢u3MKe YYUTHIBAIOTCS
BO3MOXHOCTH y4yeOHOro mpenMera B peanuzauuu TpeboBanuit ®I'OC OO0 k
MJIAHUPYEMBIM JIMYHOCTHBIM U METaNPEIMETHBIM pe3yJibTaTaM 00y4eHUs, a TaKKe
MEKIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEAMETOB Ha YPOBHE
OCHOBHOT'O 00IIIETO 00pa30BaHMS.

[Iporpamma no (pu3uke ycTaHaBIMBAET paclpeiejieHue yueOHOro MaTeprana
1o rojaMm o0yudeHus (10 Kjaccam), MpejyiaraeT MPUMEPHYIO MOCIEI0BATEIbHOCTh
M3YUYCHHS] TEM, OCHOBAHHYIO Ha JIOTMKE PAa3BUTHUSI MPEIMETHOTO COJIEPXKAHUS U
Y4ETE BO3PACTHBIX OCOOCHHOCTEH 00yJaromuxcs.

[Iporpamma mo ¢usuke paszpaboTaHa ¢ LETbI0 OKa3aHUS METOIUYECKOM
MIOMOIIY YYUTENIO B CO3/IJaHUU pabodeil mporpaMMbl 0 y4eOHOMY MPEIMETY.

dusnka ABISETCA CHUCTEMOOOPa3yIOIMM ISl  €CTECTBEHHO-HAYYHBIX
y4eOHBIX IPEIMETOB, MMOCKOJIbKY (PU3NUYECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB
U SIBJICHUM, M3y4aeMbIX XUMHUEH, Ouoyioruen, acTpoHOMHEHd U (PU3HMUYECKOU
reorpadueid, BHOCUT BKJIAJ B €CTECTBEHHO-HAy4YHYIO KapTHHYy MHpA,
penoCTaBisieT HauboJiee SCHbIE O00pa3lbl MPUMEHEHHUS HAyYHOTO METoja
MO3HaHUs, TO €CTh CIIOCO00a MOJyYeHUsT JOCTOBEPHBIX 3HAHUN O MUPE.

Opnna w3 raaBHBIX 3a7a4d (pU3MUecKoro oOpa3oBaHUsI B CTPYKType OOIIEro
o0pa3oBaHusI COCTOUT B (POPMUPOBAHUU E€CTECTBEHHO-HAYYHON TPaMOTHOCTH U
MHTEpeca K HayKe y 00y4aromuxcs.

N3yyenne ¢usukun Ha 0a30BOM ypOBHE MPEINOJAraeT OBJIAJCHHUE
CICAYIOIIUMUA KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOIMIMMHU €CTECTBEHHO-HAYYHYIO
IPaMOTHOCTB:

HAy4HO OOBSICHATH SIBJICHUS;

OIICHUBATH M IOHUMATh OCOOEHHOCTH HAYyYHOTO UCCIICIOBAHUS;

MHTEPOPETUPOBATh JIAHHBIE W HCMOJb30BaTh HAy4YHbIE JIOKAa3aTEIbCTBA IS
MOJTY4YEHUS BHIBOJIOB.

[lenn wu3yueHuss (PU3NKU Ha YypPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs
onpeneneHsl B Konmenmuu mnpenomaBaHusi ydeOHoro mnpeamera «Dusukay B
oOpa3oBarenbHbIX opranusanusx Poccuiickoii ®Deaepanun, peaM3yOMMUX
OCHOBHBIC  0011€00pa30BaTEeIbHBIE POTPAMMBbI, YTBEPKIACHHOW pEIICHHEM



Konnernn Munucrepcta npocsemienus Poccuiickoit deneparuu (mpoToKos ot 3
nexadps 2019 r. Ne [1K-4BH).

Henu usyuenus: puzukm:
npUOOpEeTeHNEe MHTEpEeca U CTPEMJICHUS OOYyYaroNIMXCsl K HAyYHOMY HU3YUYEHUIO
IPUPOBI, PA3BUTHE WX UHTEIICKTYATbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;
pa3BUTHE TMPEACTABICHUH O HAYYHOM METOJE TO3HaHUS U (OPMHUPOBAHME
HCCJIEI0BATENBCKOTO OTHOIICHHS K OKPYKAIOIIKUM SBJICHHSIM;

(dbopMUpOBaHHE HAYYHOIO MHPOBO33PEHHUS KaK pe3yibTara M3Y4YEHHUS OCHOB
CTpPOEHHUS MaTepuu U GyHIaAMEHTAIbHBIX 3aKOHOB (DU3UKU;

dbopMUpOoBaHHE TPEACTABICHUH O poind (QU3UKKA s Pa3BUTHUSL  JPYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE NPEICTABICHUNA O BO3MOXHBIX cdepax Oyaymiell npodeccruoHaabHOU
NEeSATEIbHOCTH, CB3aHHOU C (PM3MKOM, MOATOTOBKA K JalbHEHIIEMYy OOyYEHHUIO B
3TOM HAINpaBJICHUU.

JlocTmxeHre 3TUX LeNed MporpaMmbl MO (U3MKE Ha YPOBHE OCHOBHOTO
oO1ero 00pa3oBaHus 00ECIEYMBACTCS PEIICHUEM CIIEAYIOIINX 3a4aY:
MpUOOpPETEHNE 3HAHMM O JIMCKPETHOM CTPOCHHMHM BEUIECTBA, O MEXAHMYECKHX,
TEIJIOBBIX, JIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSIX;
npuoOpeTeHne YMEHUH ONHUChIBaTb U OOBACHATh (PU3MUECKUE SBICHUS C
UCII0JIb30BAaHUEM IIOJIyYCHHBIX 3HAHUI;

OCBOCHHME METOJOB PEIICHHS MMPOCTEUIINX PACUCTHBIX 3a1a4 C HCIIOJIb30BAHUEM
(U3HUECKUX MOJIENEe, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a]a4;
pa3BUTHE YMEHUW HAOMIOAATh MPUPOAHBIC SBICHHUS W BBINOJHATH OIBITHI,
nabopaTtopHble pabOThl U HKCIIEPUMEHTAIbHBIEC UCCIIEIOBAHUS C UCTIOJIB30BAHUEM
U3MEPUTENbHBIX IPUOOPOB;

OCBOEHHE MPUEMOB paboThl ¢ MH(popMalelt GU3NIECKOro CoAep KaHusl, BKIOYas
MH(}OpPMALIMI0O O COBPEMEHHBIX TOCTHXKEHMSIX (U3HKH, aHAIU3 U KPUTHYECKOE
OIICHHBaHUE WH(OPMAITNH;

3HaKOMCTBO €O cdepaMu NpoPecCUOHANBHON JEsTeIbHOCTHU, CBSI3aHHBIMU C
(U3MKON, U COBPEMEHHBIMU TEXHOJIOTUSMHU, OCHOBAaHHBIMHU Ha JOCTH)KEHHUAX
(bu3HUecKol HayKH.

Ha uzyuenne ¢usuku (0a30BbI ypOBEHb) HAa YpPOBHE OCHOBHOTO OOILIEro
oOpazoBanust oTBouTCs 238 yacoB: B 7 kiacce — 68 "acoB (2 yaca B HEJEM0), B 8
kiacce — 68 vacoB (2 yaca B Henemo), B 9 kiacce — 102 vaca (3 vaca B Henelo).

[Ipennaraemelii B mporpamme no ¢pusnke nepeueHs 1adbopaTopHbIX padoT,

a TaK )€ JIEMOHCTPALMOHHBIX YKCIIEPUMEHTOB, MOAPA3yMEBAET HCIOJIb30BAHUE
MaTepHalbHO-TEXHUUECKOoM 0a3bl LlenTpa 00pa3oBaHus €CTECTBEHHO-HAYUYHOU U
TEXHOJIOTUYECKON HampaBieHHocTH "Touka pocta": uudponas nadopatopus
Releon ¢ nudpoBsIMu 1aTYMKaMU M KOMIUIEKTBI COMYTCTBYIOIIMX DJIEMEHTOB JIJIS
OTIBITOB 10 MEXaHUKE, MOJIEKYJIAPHON (pU3HKeE, STEKTPOIMHAMHUKE U ONTHKE.



COILEPKXAHUE OBYYEHUA
7 KIIACC

Paznen 1. ®u3uka u e€ poJib B IO3HAHUM OKPY:KAIOLIEro Mupa.

@®usuka — Hayka O mnpupone. fABneHus npupoabl. PU3HYECKHUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKUE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeaMUUHBL. M3MmepeHue Quanyueckux BelWYuH. Duznyeckue
npubopsl. [lorpemHocts u3mepenuil. MexxayHapoaHasi cucTemMa eIMHHII.

Kak ¢wu3uka wu gapyrue eCTECTBEHHBIE HAyKW H3y4alOT MPHUPOY.
EcrecTBeHHO-HAy4HBI METOJ] TO3HAHUS: HAOJIOACHUE, MOCTAHOBKA HAYYHOIO
BOIIPOCA, BBIJIBJKEHHUE THIOTE3, SKCIIEPUMEHT 10 IIPOBEPKE THIOTE3, 0OBSICHEHUE
HaOmonaemMoro sBieHus. Onrcanue GU3NYECKUX SBJICHUN C TTIOMOIIBIO MOJIETIEH.

Hemoncmpayuu.

MexaHnueckue, TEIIOBbIC, AIEKTPUUECKUE, MATHUTHBIC, CBETOBBIC SIBJICHMUSI.
Oduznueckue npubOpbl U MpoleAypa MNPSIMBIX HM3MEPEHUN AaHAJIOTOBBIM U
uU(ppOBBIM TPHUOOPOM.

Jlabopamopnvie pabomoul u onvimel.

OmnpenenenHre EHBI JSICHUS KA U3MEPUTEIILHOTO Iprbopa.

N3mepenne paccTosaHUil.

N3mepenne 06beMa KUAKOCTH U TBEPOTO Tea.

Ornpenenenue pa3MepoB MajbixX TeJ.

N3mepenue TteMrmeparypsl Mpy MOMOIIM KUJIKOCTHOTO TEPMOMETpPa U J1aTuuKa
TEeMIIepaTyphl.

[IpoBenenne nccineqoBaHus MO NPOBEPKE TMIIOTE3bl: JAIbHOCTh MOJICTA IIAPUKA,
MYIIEHHOT'O TOPU30HTAILHO, TEM 0O0JIbIIIe, YeM 0OJIBIIIE BHICOTA ITyCKa.

Pasznen 2. [lepBoHayaibHbIE CBEe/IEeHUS O CTPOEHUH BelleCTBA.

CrpoeHue BeliecTBa: aTOMbl M MOJEKYJbl, HX pa3Mepbl. ONbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBmxxenne yactull BemiecTBa. CBsA3b CKOPOCTHM JBWIKEHHSI YacTHL[ C
Temrneparypoil. bpoyHoBckoe nBumwxkenue, auddysus. BzaumoneiictBue yacTuil
BEILIECTBA: IPUTSHKEHUE U OTTAJIKUBAHUE.

ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOEHUE Ta30B, KUAKOCTEH U TBEPABIX
(kpuctamnuyecknx) Tesl. B3anMoCBA3b MEXAYy CBOMCTBAMHM BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHHSIX M X aTOMHO-MOJIEKYJISIpHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUUN BOJIBI.

Jemoncmpayuu.

Hab6nronenue 6poyHOBCKOTO IBUYKEHUS.
Habmonenue nuddysun.



HaGnronenue sBieHHi, OOBSCHAIOMMXCS NPHUTSDKCHHEM WM  OTTAIKUBAHUEM
YacCTHIl BEIIECTBA.

Jlabopamopnsie pabomot u onvimel.

OneHka 1ruaMeTpa aToMa METOJIOM PAJIOB (C UCONb30BaHUEeM GoTorpaduii).
OnbITHl 110 HAOTIOJICHUIO TETJIOBOTO PACIIMPEHUS Ta30B.
OnbIThI 10 OOHAPYKEHUIO TEUCTBUS CUIT MOJICKYJISIPHOTO MPUTSKEHHUS.

Paznen 3. /IBM:keHHe ¥ B3aUMO/IeiicTBHE TeJl.

Mexannueckoe JBHKEHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE JBHIKCHHUE.
Cxopoctb. CpellHsisi CKOpPOCTh NP HEPABHOMEPHOM IBHKEHHHM. Pacuer myTtu u
BPEMEHU JABUKEHUS.

SBneHue uHepuMH. 3aKOH HMHEpUWHU. B3anmojelcTBHe Ten Kak NPUYHMHA
M3MEHEHHSI CKOPOCTH JBHXEHHUsS Tell. Macca Kak Mepa HHEPTHOCTH Tea.
[InoTHOCTH BemiecTBa. CBsi3b IUIOTHOCTH C KOJMYECTBOM MOJEKYJ B E€IUHULIC
o0BbEMa BEILECTBA.

Cuila Kak XapakTepucTHUKa B3auMojaeicTBUs Tesl. Cuila ynpyrocTd W 3aKOH
I'yka. M3mepeHue cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBJICHUE TATOTCHUS U CHUJIA
TskecTH. CHJla TSDKECTH Ha IpYyrux Iutanerax. Bec tema. HeBecomocTs. Crnoxkenne
CHUJI, HAPABJIEHHBIX MO OJHOW IpsiMOM. PaBHOnelcTByromas cui. Cuiia TpeHUs.
TpeHue CKOJIbKEHHS U TPEHUE NMOKOsA. TpeHre B IpUpPOIE U TEXHUKE.

Jemoncmpayuu.

HaOnronenne MexaHM4ecKoro JBUKEHUS Tea.

N3MmepeHne ckopoCcTH MPSIMOJIMHEIHOTO JABUKEHUSI.
HaGnronenue siBneHust HHEPIUU.

Hab6nronenue usmeHneHus CKOpOCTH P B3aUMOICUCTBUU TEII.
CpaBHeHHE Macc 10 B3aMMOJICHCTBUIO TE.

CroxeHue cuil, HapaBJIECHHBIX MO0 OJHOM MPSAMOM.

Jlabopamopuvie pabomol u onvimel.

OrnpeneneHne CKOPOCTH PAaBHOMEPHOTO JIBMXKEHUS (IIapUKa B )KUIKOCTH, MOJCIIH
ANEKTPUUECKOTO aBTOMOOMIIS U TaK Jajiee).

Omnpenenenre cpeHEeN CKOPOCTH CKOJIBKEHUS OpycKa WM IapHKa MO0 HAKJIOHHON
IJIOCKOCTH.

Onpenenenue MIOTHOCTH TBEPAOTO TENA.

OnBITHI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTD pacTsDKeHUS (AedhopMaliin) mpyKUHBI
OT IIPUJI0KEHHOW CUJIBL.

OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD CUJIbI TPEHUS CKOJIbKEHHSI OT BECa Teja
U XapakTepa CONMpPUKACAIONINXCS MOBEPXHOCTEH.

Pa3znen 4. JlaByienne TBEPABIX TeJl, (KHAKOCTEH M ra3oB.

JaBnenue. CriocoObl yMEHbBIIICHUS U YBEITUYCHUS JTaBieHus. [aBnenue rasa.
3aBUCUMOCTh JaBJieHUS] Ta3a OT o0bema, Temreparyphl. llepemaua naBieHus



TBEPABIMH TEJIaMH, KUJIKOCTAMH M rasamu. 3akoH Ilackama. IlneBMaTmueckue
MalIUHbI. 3aBUCUMOCTbh JaBJICHMS >KMJIKOCTH OT TNIyOuHBI. ['mapoctatnuyeckuit
napajokc. Coobuaroniecs cocyipl. [ uapaBinyecKkue MEXaHU3MBbl.

Atmocdepa 3emuin u atMocdepHoe naBiaeHUE. [IpuyMHBI CyIIECTBOBaHMUS
BO3AylIHOW o0osouku 3emiu. OnbiT Toppuuemu. M3mepeHue arMocepHOTro
JaBJICHUA. 3aBUCUMOCTb aTMOC()EpPHOTO JAaBIICHUS OT BBHICOTHI HAJl YPOBHEM MOPAL.
[TpuGops! ns u3MEpeHust aTMOCPEPHOTO TaBICHUSI.

JleficTBrE KUAKOCTH M ra3a Ha IOIPYKECHHOE B HUX TeJo. BelTankuparomas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BoznyxonnaBanue.

Hemoncmpayuu.
3aBUCUMOCTb JIaBJICHUS I'a3a OT TEMIEPATYPBHI.

[lepemaya naBieHUs! JKUIKOCTBIO U Ta30M.

CooOuiaromuecs cocyibl.

['mppasnuueckui npecc.

[IposiBneHue neicTBUsI aTMOCPEPHOTO JABICHUSI.

3aBUCHUMOCTh BBITAJIKUBAIOIIEH CHJIBI OT 00BbEMa MOTPYKCHHOM YacTh Tena U
IJIOTHOCTH 7KUJIKOCTH.

PaBeHCTBO BBITAIKMBAIOIIEH CUIIBI BECY BBITECHEHHOM KUAKOCTH.

VYcnoBre MuIaBaHWs TEN: IUIABAHUE WIIM IOTPYKEHHE TEN B 3aBUCUMOCTH OT
COOTHOILIEHU TUIOTHOCTEU TeJIa U JKUJIKOCTH.

Jlabopamopuvie pabomoul u onvimel.

HccnenoBanue 3aBUCMMOCTM Beca Tela B BOJIE OT O0bEMa MOTPYKCHHOW B
AKUJKOCTb YaCTH TeJa.

OnpeneneHue BBITAJIKUBAOIIEW CHIIbI, NEUCTBYIOLIEH HA TENO, NOTPYKEHHOE B
AKHUIKOCTb.

[IpoBepka HE3aBUCMMOCTH BBITAJIKUBAIOIIEA CHJIbI, JCUCTBYIOIIEH HA TEJIO B
KHUAKOCTH, OT MacChl TeJa.

OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAIKHABAIOIIECH CHJIbI, TEUCTBYIOLIEH
Ha TEJI0 B XHUAKOCTH, OT 00bEMa MOTPYKCHHOW B KUIKOCTh YAaCTH Tela U OT
IUIOTHOCTH ’KHJIKOCTH.

KoHcTpynpoBaHre apeomeTpa WIM KOHCTPYMPOBAHHME JIOAKA M OINPEICICHHE €€
IPy30IIOABEMHOCTH.

Pa3znen 5. PaboTa n MOIIHOCTB. DHEPrusi.

Mexannueckas pabota. MOIIHOCTb.

[TpocTeie MexaHM3MBI: pblyar, OJIOK, HaKJIOHHAs IUIOCKOCTh. [IpaBumio
paBHOBecHsl pblyara. llpuMeHeHue mnpaBuia paBHOBECHsl pblyara K OJIOKY.
«3onotoe mpaBuno» MexaHuku. KIIJI mnpocteix MexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY M TEXHUKE.



Mexanuueckas dHeprus. KuHeTtmueckas U NOTCHUUAIbHAs SHEPTHUS.
[IpeBpaiienre 0AHOTO BUAA MEXaHUYECKON SHEPTUU B APYroil. 3aKOH COXpPaHEHUs
SHEPIrUu B MEXAHHUKE.

Hemoncmpayuu.

[TpumMepbl NPOCTHIX MEXAHU3MOB.
Jlabopamopuvie padbomul u onvimel.
Omnpenenenre paObOTHI CWJIBI TPEHUS MPH PABHOMEPHOM JBIKEHHWW Teja IO
TOPU30HTAIBHON OBEPXHOCTH.
HccnenoBanue yciaoBui paBHOBECHS phlUara.
N3mepenune KIIJI HakIIOHHOM TIJIOCKOCTH.
N3yueHne 3ak0Ha COXpaHEHUS MEXAHUYECKON YHEPTHH.
8 KVIACC

Pa3nen 6. TensioBble siBJIEHUS.

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJIIPHO--KUHETUYECKOW TEOPUU CTPOCHHS
BemecTBa. Macca M pa3smepsl aTOMOB M MOJIEKYJ. ONBITHI, MOATBEPKIAAOIINE
OCHOBHBIE MOJIOKEHUST MOJICKYJISIPHO-KUHETUYECKOW TEOPHH.

Mopnenu TBEPAOro, >KHAKOTO H Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucrammueckue u amopdubie Tena. OObICHEHHE CBOMCTB ra3oB, KUIKOCTEH U
TBEPJIbIX TEJI HA OCHOBE TIOJIOKEHUM MOJEKYISIPHO--KUHETUYECKOU TEOPUH.
CmaumnBaHKe U KalWJUISIPHBIE SIBJICHUS. TEIIOBOE pacCllMpPEHNE U CKATHE.

Temneparypa. CBsa3b TeMIepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBUKEHHS
gacTull. Buytpennsst sHeprusi. CrocoObl H3MEHEHUS BHYTPEHHEH JHEPTUU:
Temionepeaaya 151 COBEpIICHUE paboTHI. Buner TEIUIONEPEaAUH:
TETUIONPOBOHOCTh, KOHBEKIIUS, U3JTYYEHHE.

KonuuectBo TemnoTsl. YenbHas TEMIOEMKOCTh BeIIecTBA. TermiooOMeH u
TEIJIOBOE paBHOBECHME. YpaBHeHUE TeruioBoro Oananca. IlinaBieHue wu
OTBEPAECBAHUE KPUCTAUIMYECKMX BEHIECTB. YJElbHas TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konjaeHcamnus. Mcmapenue. Kumenuwe. YnenpHas Temniorta
napooOpa3oBaHusi. 3aBUCUMOCTh TEMIIEPATyphl KHUIIEHHUS OT aTMOC(HEpHOTro
JTABJICHUSL.

BrnaxxHocTts Bo3ayxa.

DHeprus TOIIMBa. Y IeJbHAs TEIIOTa CrOPaHUsL.

[Tpununer padotel TemioBbix asurareneir KIIJ[ rtemmoBoro asurarens.
TennoBble IBUTATENN U 3AIIUTA OKPYKAOIIEH CPEbI.

3aKOH COXpaHEHU U MPEBPAIICHUS SHEPTUU B TEIJIOBBIX MPOIECCAX.

Jemoncmpayuu.

Habmronenue 6poyHOBCKOTO JIBUKEHUS.
Ha6nronenue nuddysun.
Habmonenue saBneHnii cMauyuBaHus U KallWUIAPHBIX SIBICHUI.



HaGnronenue TermmoBoro pacimpeHust Te.
N3menenne paBieHWst raza 0OpU U3MEHEHMHM O0bEMAa M HArpeBaHUM WJIHU
OXJIAXKICHHH.
[IpaBuia uamMepeHust TeMnepaTyphl.
Buas! Termionepenaymn.
OxnaxaeHue npyu COBEPIICHUH PaOOTHI.
HarpeBanue npu coBepiiieHny pabOThl BHEIITHUMHU CHITAMH.
CpaBHEHHE TEINTIOEMKOCTEN Pa3IMYHBIX BEIIECTB.
Ha6nronenue kumnenws.
Ha6nronenue mocTostHCTBA TEMIIEPATYPHI IPU TUTABJICHHH.
Moenu TeIUIOBBIX ABUTATEIICH.
Jlabopamopnuvie pabomol u onvimel.
OnbIThI 1O 0OHAPYKEHUIO ACHUCTBUS CHII MOJIEKYJISIPHOTO IPUTSAKEHUS.
OnbITEI O BBIPAILIMBAHUIO KPUCTAJJIOB TOBAPEHHOM COJIM WIIA caxapa.
OnbIThl O HAOIOJIEHUIO TEIJIOBOTO PACIIUPEHUS Ta30B, KUAKOCTEH U TBEPJBIX
TeN.
Onpenenenue AaBiIeHUS BO3AyXa B OalJIOHE HITPHUIIA.
OnbITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh JABJICHUS BO31yXa OT €ro o0beMa u
HarpeBaHUs WM OXJIAKICHHUS.
[IpoBepka runoTe3pl JTUHEWHON 3aBUCUMOCTH JJIMHBI CTOJIOMKA J>KHUJIKOCTU B
TEPMOMETPUUYECKOU TPYOKE OT TEMIIEPATYPHI.
HaOnronenue naMeHeHrst BHyTPEHHEN SHEPTUM TeJla B pe3yJibTaTe TeIulonepeiaun
¥ paOOThI BHEIIIHUX CHIL.
Uccnenosanue siBaeHUs TEMJI00OMEHA MPU CMEIIMBAHUU XOJOJAHOW U Topsuei
BOJBL.
Omnpenenenre KOJIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJIOW MPH TEIIO0OOMEHE ¢
HarpeThiM METAUTMYECKUM [UIUHAPOM.
Onpenenenue yaenbHON TEMNIOEMKOCTH BEIIECTBA.
Uccnenosanue npoiiecca ucrnapeHus.
OrnpeneneHre OTHOCUTENIBHON BIIAXKHOCTH BO3yXa.
Ornpenenenue yAenabHOM TEMIOTHI IJIABJICHUS JIbJA.

Pazgen 7. DiiekTpryeckne 1 MATHUTHbIE SIBJICHUS.

OnekTpuzanus Teia. J[Ba poja 3JIEKTpUYECKUX 3apsaoB. BzaumopeicTBue
3apspkeHHbIX  Ten. 3akoH KynoHa (3aBUCMMOCTh  CWJIBI  B3aUMOJICUCTBUS
3apsHKEHHBIX TEJl OT BEJTUYUHBI 3aPsAJI0B U PACCTOSIHUS MEXKIY TE€JIaMM).

OnekTpuueckoe mnoje. Hanpspk€HHOCTh 3nekTpudeckoro mods. [IpuHiun
CYHEPHO3ULINH JICKTPUYECKUX TT0JIeH (Ha KaueCTBEHHOM YPOBHE).



Hocurenu snekTpuuecKux 3apsiioB. DJIEMEHTAPHBIA SJEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpOBOOHMKM M OUIEKTPUKU. 3aKOH  COXpaHEHUs
AIEKTPUYECKOTO 3apsija.

ONEeKTPUYECKUA TOK. YCIOBHS CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKA.
VCTOYHUKM TIOCTOSSHHOTO TOKa. JIeHCTBUS 3IEKTPUYECKOTrO TOKa (TEIIOBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKHUI TOK B )KHJIKOCTAX U Ira3ax.

Onextpuyeckas nenb. Cuina Toka.  DIEKTPUYECKOE  HaIPSIKEHUE.
ConpoTHBIIEHHE MPOBOJHMKA. Y JAEIBHOE CONPOTUBIEHUE BellecTBa. 3akoH Oma
st ydactka uenu. IlocimenoBaTtenbHOE WM mapallIeNIbHOE  COCIMHEHHE
IIPOBOJHHKOB.

PaGora u MomHOCTh »3yeKTpudeckoro Toka. 3akoH Jlxoyns—JleHna.
DNEeKTpUYECKUE LENU U MOTPEOUTENH 3IEKTpUIECKOr 3Hepruu B ObITy. KopoTkoe
3aMbIKaHUE.

[locTossHHBIE ~ MarHuThl.  B3auMMomeuCTBHE  INOCTOSHHBIX ~ MAarHUTOB.
MarnuTHOe 1nosie. MarauTHOe noJie 3eMJId M €ro 3Ha4eHHE JUIsl )KU3HU Ha 3eMIIe.
OneiT  Opcrena. MarauTHoe moJie  JJIEKTpUYECKOro Toka. [Ipumenenume
AJEKTPOMAarHuTOB B TEXHUKE. J[€MCTBME MATHUTHOTO ITOJISI HA POBOJAHUK C TOKOM.
DNEeKTpOABUIaTENb IOCTOSSHHOTO TOKa. VCIOoap30BaHME 3IIEKTPOABUTATENIEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. SIBneHue 3IeKTpoMarHuTHOW MHAYKIUU. [IpaBumno JleHma.

DIIEKTPOTreHEepaTop. CnocoOb1 MTOJTyYEHHUS ANEKTPUYECKOU DHEPTUH.
DJIEKTPOCTAHIIMU HAa BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTUH.
Hemoncmpayuu.

DJIeKTpU3aLUs TEIL.

JIBa pona alEeKTpUYECKUX 3aPsAI0B U B3AUMOJEHUCTBUE 3aPSKEHHBIX TEl.
Y CTpOUCTBO U IEUCTBUE JIEKTPOCKOTA.

DIIEKTPOCTATUYECKASI UHITYKLIHS.

3aKOH COXPaHEHUS JICKTPUUECKUX 3apSI0B.

[IpOoBOHUKH U TUDJIEKTPUKH.

MoaennpoBaHue CUIIOBBIX JIUHUAN AJIEKTPUYECKOTO TOJIS.

M CcTOYHMKH TTOCTOSTHHOTO TOKA.

JIeCTBHS DIEKTPUIECKOTO TOKA.

DJIEKTPUYECKHM TOK B )KUJIKOCTH.

["a30BbIi1 pa3ps.

N3mepenune Cuitbl TOKa aMIIEpMETPOM.

N3Mepenune sneKTpruiecKoro HarpsKeHUs: BOJIbTMETPOM.

Peocrar 1 marazud conpoTUBIICHUM.

B3auMoenicTBrE MOCTOSIHHBIX MarHUTOB.

MoaennpoBaHre HEBO3MOXKHOCTHU Pa3IeJICHUS MTOJOCOB MAarHUTA.



MoaennpoBaHre MArHUTHBIX MOJIEN MMOCTOSIHHBIX MAarHUTOB.
OnbIT Opcrena.
MarsnuTHoe 1oJie ToKa. JJIEKTPOMarHur.
JlelicTBE MarHUTHOTO TOJISI HA IPOBOAHUK C TOKOM.
DJIEKTPOJIBUTATENb OCTOSIHHOTO TOKA.
Hccnenosanue sBiaeHUS JIEKTPOMArHUTHON HHAYKIUU.
OneiTel @apagnes.
3aBUCMMOCTh  HaIlpaBJI€HUS  MHAYKIUOHHOTO TOKA OT  YCIOBUM €O
BO3HUKHOBEHUSI.
DIEKTPOreHepaTop NOCTOSHHOIO TOKA.

Jlabopamopuvie padbomoul u onvimel.
OnbIThl IO HAOMIOAEHUIO ANEKTPU3ALNHU TEJT UHAYKIMEN U PU CONIPUKOCHOBEHUMU.
Hccnenoanne neMCTBUS IIEKTPUUYECKOTO MOJIS HA POBOJHUKHN U IUIJICKTPUKH.
C6opka u npoBepka paboThl AIEKTPUUECKON LIEMH TOCTOSHHOTO TOKA.
N3mepenue u peryampoBaHue CUIIbI TOKA.
N3mepenne n peryampoBaHre HANIPSKEHUS.
HccnenoBanue 3aBUCMMOCTM  CWIIBI  TOKA, MIAYLIETO 4Yepe3 pe3ucTop, OT
CONIPOTHBJIEHUS PE3UCTOPA U HANIPSKEHUS HA PE3UCTOPE.
OnbITEl, JEMOHCTPUPYIOIIAE 3aBUCHMOCTH DJIEKTPUYECKOTO  CONPOTUBIICHUS
IIPOBOJIHHUKA OT €r0 JUIMHBI, IUIOIIAJAN IIONIEPEYHOr0 CEYECHHS U MaTepurala.
[IpoBepka npaBuiia CIIOKEHUS HANPSKEHUH TIPU M1OCIIEI0BATEIbHOM COEIUHECHUN
JBYX pPE€3UCTOPOB.
IIpoBepka npaBuna st CUJIbI TOKA MPY NTApaJUIEIbBHOM COEIMHEHUH PE3UCTOPOB.
Omnpenenenre pabOTHI IEKTPUUIECKOTO TOKA, UIYILEr0 Yepe3 pe3ucTop.
OnpeneneHre MOIHOCTY AIEKTPUYECKOTO TOKA, BBIAEIISIEMON HA PE3UCTOPE.
HccnenoBanne 3aBUCHUMOCTH CWJIBI  TOKA, MAYIIETO YEpe3 JaMIIOYKy, OT
HaIpsKEHUS Ha HEW.
Onpenenenune KIIJI narpeBaTens.
HccnenoBanre MarHuTHOTO B3aMMOJIEUCTBUS TOCTOSIHHBIX MArHUTOB.
N3yuenne MarHMTHOTO TOJIS TOCTOSHHBIX MAarHUTOB TNMPU WX OOBEIUHEHUU U
pazzieeHuN.
HccnenoBanue nerCTBUSA DIIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
OnbIThl, NE€MOHCTPUPYIOIIME 3aBUCUMOCTb CHJIbI B3aUMOJCHCTBUS KATYIIKHA C
TOKOM ¥ MAarHUTa OT CHJIbI TOKA W HAIIPaBJICHUS TOKA B KATYIIIKE.
N3yueHne 1ercTBUs MAarHUTHOTO T0JI Ha IPOBOJAHUK C TOKOM.
KoHcTpynpoBanue u u3ydeHue paboThl JIEKTPOIBUTATEINS.
N3mepenue KII/I anexkTpoaBuraTenbHON YCTAHOBKH.
OnbITHI IO UCCIIEIOBAHUIO SIBJIEHUS 3JIEKTPOMAarHUTHOW MHIYKIIUU: UCCIIEIOBAHNE
W3MEHEHU 3HAYCHUS U HATPABJICHUSI UHAYKIIMOHHOTO TOKA.



9 KUIIACC

Pa3nen 8. MexaHuveckne siBjleHH.

Mexannueckoe JOBWkKeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENIBHOCTh MEXAaHUYECKOIO JBHKEHHUS. PaBHOMEpHOE NPSAMOJIUHEWHOE
nBrkeHue. HepaBHoMepHOe npsAMonuHeiHoe nBrxeHue. CpeaHsiss 1 MTHOBEHHAas
CKOpOCTB TeJa IPU HEPABHOMEPHOM JBHKCHUH.

Yckopenue. PaBHOyckopeHHOe mpsiMmosimHeliHOe BikeHue. (CBoOOIHOE
nagenue. OnbIThl ['anues.

PaBHOMEpHOE NBWXKEHHE MO OKpYKHOCTH. Ilepuon u yactora oOpaiieHwus.
JIuHeiHas u yriioBas CKOpOCTH. LIeHTpocTpeMUTENbHOE YCKOPEHHE.

IIepseiit 3akoH Hprotona. Bropoii 3akoH Herotona. Tpetuit 3akon HeroToHa.
[IpyHLIMT CYIIEPIIO3ULINU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHus: Cujia TPEHUS CKOJIbXKEHHUS, CHIIa
TPEHUs II0KOs, IPYTUE BUIbI TPEHMUSL.

Cuna TsDKECTH M 3aKOH BCEMHUPHOIO TATOTEHUS. YCKOpEHHE CBOOOJHOTO
nanenus. JlBmwxenne ruiaHer BOKpyr ComHma. IlepBasg xocMuueckas CKOPOCTB.
HesecomocTs u nieperpysku.

PaBHOBecue marepuanbHOM TOYKU. AOCONIOTHO TBEpAoe Teno. PaBHoBecue
TBEPOTO TeJla C 3aKPEIICHHOM OChIO BpaleHHus. MoMeHT cuiibl. LIeHTp TsxecTn.

Nmnynec Tena. M3menenne mmmynbsca. UMmynbe cuibl. 3aKOH COXpaHEHUs
MMITyJibca. PeakTuBHOE ABUKEHHUE.

Mexanudeckass pabora U MOUIHOCTb. PaboTa cuil TSKECTH, YIOPYTOCTH,
TpeHus. CBsa3b 3Hepruu u padotel. [loTeHnnanbHast HEPrus Tena, MOAHATOro Hajl
IIOBEPXHOCTHIO 3eMIH. [loTeHIManbHas 3Heprus cxxatou npykuHbel. Kunernueckas
sHeprus. Teopema O KMHETUYECKOW SHEPrUU. 3aKOH COXPAHEHHS] MEXAHUYECKOU
SHEPTHH.

Hemoncmpayuu.

HabutoieHne MexaHn4ecKoro ABMXKEHUS Teja OTHOCUTEIBHO Pa3HbIX TEJ OTCULTA.
CpaBHeHUE MYTEN U TPACKTOPUM JBUXKEHHUSI OJHOTO M TOTO K€ T€JIa OTHOCUTEIBHO
pa3HBIX TEJ OTCYETA.

N3mepenne cKopoCTH U YCKOPEHMS PSIMOJIIMHENHOTO ABUKEHHUS.

HccnenoBanne npu3HaKOB PAaBHOYCKOPEHHOI'O IBUKEHUS.

HabGnronenue nBr>xeHUs Tea Mo OKpyKHOCTH.

HabGmoneHne MexaHMYECKUX SBJICHUM, NPOUCXOASIIMX B CHCTEME OTcuera
«Tenexka» mpu €€ paBHOMEPHOM W YCKOPEHHOM JABMKEHHH OTHOCHUTEIBHO
KaOuHeTa PU3UKH.

3aBUCHUMOCTh YCKOPEHUS Tea OT MACChI TeNa U IEUCTBYIOLIEH Ha HETO CUJIBI.
HaGnronenue paBeHCTBA CHIT IPU B3aMMOICHCTBHUH TEII.

N3meHenue Beca Tena nNpu yCKOPEHHOM JBHYKEHHUH.



[Iepenaua umnyJsibca mpy B3aMMOAEUCTBUU TEIL.

[IpeoOpa3oBaHus SHEPTUM TPU B3aUMOECHCTBUU TEJL.

CoxpaHeHHe UMITYJIbCa IPH HEYIIPYTOM B3aUMOJICHCTBUH.

CoxpaHeHre UMITYJIbCa MPU a0COTIOTHO YIPYTOM B3aUMOICHCTBUH.

HabutoieHue peakTUBHOTO ABM)KEHUS.

CoxpaHeHHe MEXaHUYECKOM SHEPTUU MPU CBOOOTHOM Ta/ICHUH.

CoxpaHeHHME MEXAHMYECKON »JHEpPruuM Npu ABWKEHHHM Tela MOJ JIEHCTBUEM
MPYKHUHBI.

Jlabopamopuvie padbomul u onvimel.

KoHcTpynpoBaHue TpakTa Juisl pa3roHa U JAJIBHEUIIEro PAaBHOMEPHOIO JABUKCHUS
IapYKa WIN TEIEKKH.

Onpenenenue cpeHed CKOPOCTH CKOJBXKEHUSI OpyCKa WM JIBHXKEHHSI IIapuKa IO
HaKJIOHHOW IIOCKOCTH.

OnpeneneHne yCKOpeHUs Tejaa IPU PAaBHOYCKOPEHHOM JBMKEHUU 110 HAKIIOHHOM
IIJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IIyTU OT BPEMEHHU IIPU PABHOYCKOPEHHOM JIBUKEHUU
0e3 HaYaJIbHOW CKOPOCTH.

[IpoBepka rumoTe3bl: €clii NpH PaBHOYCKOPEHHOM JIBIDKEHHHM 0€3 HadyalbHON
CKOPOCTH MYTH OTHOCATCS Kak psi HEYECTHBIX YHUCEN, TO COOTBETCTBYIOLIUE
IIPOMEXKYTKH BPEMEHHU OJIMHAKOBBI.

HccnenoBanne 3aBUCUMOCTH CWIBI TPEHMSI CKOJIBKEHUS OT CHJIbI HOPMAJIbHOTO
JABJICHUS.

Onpenenenue k03P ULMEHTa TPEHUS CKOIBXKECHHUS.

OnpeneneHne KECTKOCTH IPYKUHBI.

Omnpenenenue pabOThl CUJIBI TPEHUS TNPU PaBHOMEPHOM JABM)KCHHUU Tela I10
TOPU30HTAIBHON NOBEPXHOCTH.

Omnpenenenre pabOTbl CHIIBI YIPYTOCTH MPHU MOABEME Ipy3a C HCIOJIb30BAHUEM
HETOJBUKHOTO U MOJIBUXKHOTO OJIOKOB.

N3ydeHnue 3aK0Ha COXpAHEHUS YHEPTUN.

Pa3nen 9. Mexanuueckue Koj1e0aHUs M BOJTHBI.

KonebatenbHoe aBmxkenne. OCHOBHBIC XapaKTEPUCTUKU KOJIeOaHU: epHo/,
4acToTa, aMIUIMTyAa. MareMaTtu4ecKui U NpyXKUHHBIN MasTHUKU. [Ipespanienue
SHEPTUU MpU KOJIeOaTEeTbHOM IBHXKCHHH.

3aryxaomue — konebanus.  BomHyxkaenHole — konebanusa.  Pesonanc.
Mexannueckre BodHBIL. CBOHCTBAa MeEXaHWYECKHMX BOJIH. [IpomosibHbIE |
NonepeYHble BOJIHBL. JIMMHA BOJHBI M CKOPOCTh €€ PacHpOCTPAHEHUS.
MexaHnuecKkue BOJIHbI B TBEPJAOM TEJE, CEUCMUYECKUE BOIHBI.

3Byk. I'poMKOCTh 3ByKa W BbicoTa ToHA. OTpakeHue 3Byka. H(pasByk u

YJIbTPa3BYK.



Jemoncmpayuu.

Habmonenue xonebanuii Tes MO/ 1EHCTBUEM CHIIBI TSHKECTH U CHIIBI YIPYTOCTH.
Hab6nronenue xonebanuii rpy3a Ha HUTU U Ha TIPYXKUHE.

HaGnronenue BoIHYKIEHHBIX KOJIEOaHHI U pe30HaHca.

PacnipocTpanenue mpo10JIbHBIX U MONEPEYHBIX BOIH (HA MOJIETIH).
HaGnronenue 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTUYECKHMI PE30HAHC.

Jlabopamopnsie pabomot u onvimel.

Omnpenenenre 4acTOThI U IEpUoia KoJieOaHUN MaTEMaTHYECKOTO MasiTHUKA.
Omnpenenenre 4acTOThI U MepUoia KoJieOaHUN Py KUHHOTO MasiTHUKA.
HccnenoBanue 3aBUCUMOCTHY TIEPHO/Ia KOJIeOaHMIA MTOABEIIICHHOTO K HUTHU Tpy3a OT
JUTUHBI HUTH.

HccnenoBanue 3aBUCUMOCTH TMepuoAa KosieOaHUN TMPYKUHHOTO MAasiTHUKA OT
Macchl Ipy3a.

[IpoBepka HE3aBUCUMOCTH MEPUOJIA KOJIeOaHU rpy3a, MOABEIIEHHOTO K HUTH, OT
MaccChl Irpy3a.

OnbIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh TEpHoJa KOJEOAHHM NPy KUHHOTO
MasiTHUKA OT MacChl IPy3a U KCCTKOCTH MPYKUHBI.

N3mepenue yckopeHus cBOOOAHOTO MaCHHUS.

Pa3nen 10. DjekTpoMarHuTHOE M0JIe U DJIEKTPOMATHUTHbBIE BOJIHBI.

DNEeKTpOMarHuTHOE  TOJIe.  DJIEKTpOMarHutHble  BoJHBL.  CBONCTBa
ANEKTpOMarHuTHbIX BOJH. Illkanma »iaekTpoMarHUTHBIX BOJH. Mcmosb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JJI1 COTOBOM CBSI3U.

OnekTpoMarHuTHas npupoaa ceta. CkopocTh cBeTa. BosiHOBBIE CBOMCTBa
CBETA.

Hemoncmpayuu.

CBOMCTBA 3JIEKTPOMAarHUTHBIX BOJIH.
BonHoBBIE CBOMCTBa CBETA.

Jlabopamopuvie pabomoul u onvimel.

N3yuyeHue cBOMCTB 3JI€KTPOMArHUTHBIX BOJH C TOMOIIBIO MOOMIIBHOTO Tese(oHa.

Pa3nen 11. CBeToBBIC AABJICHHUS.

JlyueBas MOJIEJIb CBeTa. HcTounuku CBeETAa. [TpssmonnHeliHOE
pactpoctpaHenue ceera. 3atMenusi Connna u Jlynel. Otpaxkenue ceta. [lnockoe
3epKajo. 3aKOH OTPaKEHHUS CBETA.

[Ipenomnenue cBera. 3akoH MpenomieHus cBeta. [loaHoe BHYTpeHHee
OTpaKeHUE CcBeTa. lCnoiap30BaHUME TIOJIHOTO BHYTPEHHErO0 OTPAXKEHUs B
ONTUYECKUX CBETOBOAX.



Jlmaza. Xom omyuwedr B Jsmn3e. OnThdeckas cuctema Qortoarnmapara,
MUKpOCKONa M Tejeckona. ['ma3 kak onruueckas cucrtema. bim3opykocTs u
JNaNbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Omnbitel HbtoTtona. CroxeHue
CIIEKTPAJIbHBIX LBETOB. J(ucnepcus cBera.

Hemoncmpayuu.

[IpssMonMHEHOE PAaCIPOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonyyenue n300paxeHuit B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
[Ipenomnenue cpera.

OnTuueckuid CBETOBOI.

Xoa mydeii B coOOUparoiei JInH3e.

X0 Ty4eu B pacCEUBAIOIIECH JIMH3E.

[Tony4yenue nzo0paxeHuit ¢ TOMOIIBIO JTUH3.

[Mpunun neictBus Goroanmnapara, MUKPOCKOIIA U TEJIECKOIIA.
Mopens rnasa.

Paznoxxenue 6enoro ceeta B CIEKTP.

[Tonyuenue 0eoro cBeTa Mpu CI0KEHUU CBETA Pa3HBIX I[BETOB.

Jlabopamopnvie pabomol u onvimel.

Hccnenoanne 3aBUCUMOCTH yTila OTPaKEHHS CBETOBOIO JIy4da OT yIJia MaJcHusl.
N3ydenune xapakTepuCTUK N300pakeHus MpeMeTa B TNIOCKOM 3epKaJie.
HccnenoBanue 3aBUCUMOCTH yTJia MPEIOMIICHUSI CBETOBOIO JIy4da OT yIJia MaJeHUS
Ha TPAHULE «BO3IYX—CTEKIION.

[Tomy4yenue n300paxeHut C MOMOIIBIO COOMPAIOIIEH JTUH3HI.

Omnpenenenre GOKyCHOTO PACCTOSIHUS M ONTUYECKOM CHITBI COOMPAOIICH JTUH3HI.
OMNBITHI O PA3JIOKEHUIO OEJIOr0 CBETa B CIEKTP.

OnBITEI IO BOCOPUATHUIO IIBETA MIPEIMETOB MPU UX HAOIIOJICHUH Yepe3 [IBETOBbIC
(bUIBTPHI.

Pa3znen 12. KBanTOBbBIE SIBJICHHUS.

OneiTel Pesepdopna u mnanerapHas mojaenb atoma. Mogens aroma bopa.
Hcnyckanue u nornomenue ceeta aroMoM. KBaHThI. JIMHENYaTbIe CIIEKTPHI.

PanuoaktuBHOCTh. Anbda-, 6eTa- 1 raMMma-u3iaydeHusi. CTpoeHrne aTOMHOTO
aapa. Hykionnags wMogzens aromHoro szapa. HM3zoronmsl. PannoakTtuBHBIE
npeBpaienus. [lepron nonxypacmnana aTOMHBIX SIEP.

SnepHble peakiuu. 3aKOHBI COXPAHEHHUs 3apsiJOBOTO U MAaCCOBOrO YHCEIL.
DOHeprusi CBsA3M aTOMHBIX siaep. CBA3b Macchl U SHepruu. Peakuuu cUHTE3a U
nenenus anep. Uctounuku sneprun CostHIA U 3BE3/I.

SnepHas sHepretuka. JleMCTBUSA pPagUOAKTUBHBIX H3JIy4YEHUNW HA JKUBBIC
OpraHU3MBbL.



Jemoncmpayuu.
CrexTpbl U3TyYEHHUS U TOTIIOIMICHUSI.
CriexTpbl pa3IM4HbIX Ta30B.
CnekTp Bogopoaa.
Hab6nronenue Tpekos B kamepe BuiibcoHa.
PaboTa cu€Turika HOHU3UPYIOMIUX U3TYyUSHH.
Perucrtpanus uznydeHus: npUpOJHBIX MUHEPATIOB U MPOIYKTOB.

Jlabopamopnsie pabomot u onvimel.

Ha6nronenue CITonHbIX U JIMHEHYAThIX CIIEKTPOB H3TYICHUS.

HccnenoBanue TpeKOB: U3MEPEHUE PHEPTUU YACTHUIIBI [0 TOPMO3HOMY ITyTH (I10
dboTorpadusam).

N3mepenue paanoakTMBHOTO (oHA.

IHoBTOpHUTEIHbHO-0000IAKOIINI MOAYJIb.

[ToBTOpUTENHEHO--0000IIAIOMIUN MOTYJIb IPEHA3HAYEH JIJIsl CUCTeMaTHU3allun
U 0000IIeHHS  TPEIMETHOTO  COJCpKaHWsi W OMNbITa  JEATEIbHOCTH,
IPUOOPETECHHOTO MPU U3YyYEHUU BCEro Kypca (PU3UKH, a TAaKXKe JJIsl IOJITOTOBKU K
OCHOBHOMY TOCYJIapCTBEHHOMY »JK3aME€HY M0 (u3uke s 0o0ydarouuxcs,
BBIOPABIIMX ATOT y4E€OHBII MpeIMeT.

[Ipu U3ydyeHUU JAHHOTO MOIYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUJIbI
JIeSITETLHOCTH, HA OCHOBE KOTOPBIX 00ECTIeUnBAECTCs JOCTHXKEHUE MPEIMETHBIX U
METANpeIMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToB  oOydeHus, GopmMupyercs
€CTEeCTBEHHOHAy4YHasi TPAMOTHOCTh: OCBOEHHUE HAy4YHBIX METOJOB HCCJICIO0OBaHUs
SIBJICHUW TPUPOJBI U TEXHUKH, OBJAJICHUE YMEHUSIMU OOBACHATH (DU3NUECKHUE
SABJIEHUS, TPUMEHSS TMOJyYEHHbIE 3HAHWs, pellaTh 3aJa4yd, B TOM YHCIE
KAUE€CTBEHHBIE U AKCIIEPUMEHTAJIbHBIE.

[IpyHIMONATBHO JEATEIbHOCTHBIA XapakTep IaHHOTO pa3/ielia peaau3yercs
32 CUET TOro, 4YTO OOydYarouIMecsl BBIMOJHAKOT 3aJlaHusi, B KOTOPBIX UM
MpeaIaraeTcs:

HAa OCHOBE IIOJIyYCHHBIX 3HAHUW pacrmo3HaBaTh M HAYYHO OOBICHSTH
du3nueckue SBJICHUS B OKPY KaIOIIEH MPUPOJIE U TIOBCETHEBHOM KU3HH,

WCIIOJIb30BaTh HAyUYHbIC METObI UCCIEIOBAHUS (PU3NMUECKUX SIBJICHUN, B TOM
qucye ISl IPOBEPKHU TUIIOTE3 U MOTYUYCHHS TEOPETUUECKUX BBHIBOJIOB;

OOBSICHSITH HAy4HbIE OCHOBBI HauOOJe€ BaXXHBIX JOCTHKEHHH COBPEMEHHBIX
TE€XHOJIOTUH, HAPUMED, TPAKTUUECKOTO UCTIOJIb30BAHUS PA3IMYHBIX UCTOYHUKOB
SHEPruU Ha OCHOBE 3aKOHA IMPEBPAILCHHS U COXPAHEHHS BCEX M3BECTHBIX BHUJIOB
SHEPTHH.



IINIAHUPYEMBIE PE3VJBbBTATBI OCBOEHUS IPOI'PAMMBI 11O
®OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuyenue ¢u3MKy HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO
Ha JOCTH)KEHUE JINYHOCTHBIX, METANIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIIbHbBIX
pE3yJIbTaTOB.

B pesynbrare nzyduenust Gu3MKU Ha YPOBHE OCHOBHOTO OOIIET0 00Opa30BaHUS
y oOyuatomerocss 0yyT cOpMUPOBaHbI CIEAYIONINE JTUYHOCTHBIE PE3yIbTaThl B
YacTH:
1) maTpuoOTHYECKOT0 BOCTIMTAHMS:
— IIPOSIBJICHHE HHTEpPECa K UCTOPUM U COBPEMEHHOMY COCTOSIHHIO POCCHMCKOU
(u3HuecKol HayKH;
— [IEHHOCTHOE OTHOILIEHHE K JIOCTUXKEHUSIM POCCUMCKUX YUCHBIX--(PU3UKOB,;
2) rpaIaHCKOT0 ¥ JyXOBHO-HPABCTBEHHOI 0 BOCIIMTAHMS:
— FOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYXXJI€HUU OOIIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JOCTHKECHUMN
(duzuKwy;
— OCO3HAaHHWE BAXKHOCTH MOPAIbHO--3TUYECKUX TPUHUUIOB B JAESITEIbHOCTU
YYEHOT0;
3) 3cTeTHYeCKOr0 BOCIIMTAHUS
— BOCIPUATHE ACTETUYECKUX KaueCTB (PU3MUECKOW HAYKH: €€ TapMOHUYHOTO
MOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JIJAKOHUYHOCTH;
4) HeHHOCTH HAYYHOT'0 MO3HAHUS:
— OCO3HAaHME IIEHHOCTH (PM3MYECKON HAYKH KaK MOITHOTO HHCTPYMEHTA TTO3HAHUS
MHPA, OCHOBBI Pa3BUTHSI TEXHOJIOTUM, BaXKHENIIEH COCTABIIAIOILIECH KYIbTYPHI;
— pa3BUTHE HAYYHOM JIO0O3HATEIHHOCTH, HWHTEpEca K HCCIEeN0BATEIbCKON
JeSITeNIbHOCTH;
5) hopMupoBaHUsI KYJIbTYPbI 3I0POBbSI H SMOIHOHAILHOTO 0JIArOMOTyYHA:
— OCO3HaHWe IIEHHOCTHM 0e30omacHoro ooOpa3a JKH3HM B  COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BaXHOCTH TpaBWJI OE30MacHOrO0 TIOBEACHHUS Ha
TpaHCIOPTE, Ha J0pOrax, C OJJIEKTPUUYECKUM M TEIUIOBHIM OOOpYJOBAHHEM B
JIOMAITHUX YCIIOBUSIX;
— chopMupoBaHHOCTH HaBbIKA pedIICKCHUU, TPU3HAHUE CBOETO MpaBa Ha OITUOKY U
TaKOr0 K€ MpaBa y APYyroro 4ejioBeKa;
6) TPy/10BOT0 BOCIIMTAHUS:
— AaKTHMBHOE YyYacTHE€ B pEIICHUH TMPaKTUUYECKUX 3ajad (B paMKax CEMbH,
o0pa3oBaTeIbHON OpraHu3alluM, Topojia, Kpas) TEXHOJIOTHYECKOW U COIMAIbHOU
HaIpPaBJICHHOCTH, TPEOYIOIINX B TOM YUCIIEC U PU3NUECKUX 3HAHU;
— UHTEPEC K MPAKTHUECKOMY U3y4EeHHIO Tpodecchii, CBSI3aHHBIX C (PU3UKO;



7) 3K0JIOTHYECKOT0 BOCTTUTAHMSA:

— OpUEHTAlMs Ha PUMEHEeHUE (PU3NYECKUX 3HAHUM JIJISl pellieHus 3a/1a4 B 00J1acTu
OKpYXKAIOLIEH Cpenbl, IUIAHUPOBAHUS IIOCTYIIKOB W OLICHKH HMX BO3MOXHBIX
ITOCJIEACTBUAN IS OKPYKAIOIEH CPEIbl;

— OCO3HaHHE TIJI00aJbHOTO XapakTepa HKOJOTMYECKHMX MNpo0JeM W IMmyTed HX
pELICHHS;

8) amanTanMm K HM3MEHSIIONIAMCS YCJOBHSIM COIUAJIBHONH W TPHPOIAHOI
cpeabl:

— MOTPEOHOCTHh BO B3aWMOJICHCTBUH TP BBHITOJTHCHUH UCCIEAOBAHUN U TTPOCKTOB
(bu3HYeCcKoi HaPaBIECHHOCTH, OTKPHITOCTh OTBITY M 3HAHUSIM JIPYTHX;

— TIOBBIIEHHE YPOBHS CBOEH KOMIIETEHTHOCTH 4Y€pe3 MPaKTHYECKYIO
JEATEIIbHOCTB;

— NOTpeOHOCTh B (DOPMUPOBAHUM HOBBIX 3HAHUU, B TOM 4ucie (HopMyInpoBaTh
WJICU, TIOHSATHUSI, TUIIOTE3bI O PU3NYECKUX OOBEKTaX U SIBICHUSAX;

— OCO3HaHUE JACPUIUTOB COOCTBEHHBIX 3HAHUW U KOMIIETEHTHOCTEH B 00JacTH
(duzuKwy;

— IJIAHUPOBAHME CBOETO PA3BUTHS B MPUOOPETEHUH HOBBIX (PU3MYECKUX 3HAHUIA,

— CTPEMJICHHE aHAJIM3WPOBATh U BBISBISATH B3aMMOCBSI3U MPUPOJBI, OOIIECTBA U
SKOHOMMKH, B TOM YHUCJIE C UCIIOIb30BaHUEM (DU3NUECKUX 3HAHMUIA;

— OIIEHKa CBOUX JICWCTBHM C YYCTOM BIUSHUS Ha OKPYXAIOIIyI0 Cpeny,
BO3MOYHBIX TJIOOQIBHBIX MOCIEACTBUH.

METAINIPEAMETHBIE PE3YJIBTATBI

B pesynbTaTe ocBoeHMs TporpaMMmbl MO0 (U3MKE HA YPOBHE OCHOBHOTO
o01iero o6pa3zoBanus y oOyyaroierocsi OyayT copMupoBaHbl MeTaNpeIMeTHbIE
pe3yJabTaThl, BKIIOYAIOIINE TT03HABATEILHBIC YHUBEPCAIILHBIC YUeOHBIC TCHCTBHS,
KOMMYHUKATHBHBIE  yHUBEpCAJIbHBIC  Yy4eOHBIC  JCHCTBUS, PETYyJSATUBHBIC
YHUBEpCAIbHBIC yUeOHBIC IEHCTBUSI.

Ilo3HaBaTe/ibHBbIC YHUBEPCAJbHbIC YUeOHbIC 1eHCTBUSA

ba3oBble Jiornueckue aeiicTBUA:
BBISIBJISITH U XapaKTEPU30BaTh CYIIECTBEHHbBIC TPU3HAKY OOBEKTOB (SIBJICHUH);
yCTaHABJIMBATh CYIIECTBEHHBIM TMpU3HAK KIacCU(PUKallUU, OCHOBAaHUS IS
000011IeHNs U CPAaBHEHUS,
BBISIBJISAITh  3aKOHOMEPHOCTH M TPOTHBOPEUHS B paccMaTpuBaeMbIX (pakTax,
JTAHHBIX ¥ HAOIFOACHUSAX, OTHOCSIINXCS K (DU3UUESCKUM SIBICHUSM;



BBISIBIIATH IPUYMHHO--CJICICTBEHHBIC CBSI3U TP U3yUeHUU (DU3UICCKUX SBICHUN U
IIPOIIECCOB, JIeJaTh BBIBOJBI C HMCIIOJIb30BAHUEM JICTYKTUBHBIX U WHIYKTUBHBIX
YMO3aKJIFOUCHUH, BBIIBUTATh TUTIOTE3bI O B3aUMOCBSI3IX (PU3NICCKUX BEITUYNH;
CaMOCTOSITEIGHO BBIOMpAaTh CIOCOO pelieHus y4deOHOH (u3ndecKol 3amaun
(cpaBHEHHE HECKOJBKMX BApHAHTOB PEIICHMS, BHIOOp HanOoJiee MOAXOMAIIETO C
Y4€TOM CaMOCTOSTEIbHO BBIICICHHBIX KPUTEPHUEB).

Ba3oBrle ucciaenoBarejabCcKue 1eMCTBUSA.
MCTIOJIb30BaTh BOMPOCHI KaK MCCIIEIOBATEILCKUI HMHCTPYMEHT ITO3HAHUS;
NPOBOJIUTh IO CaMOCTOSITENIbHO COCTAaBICHHOMY TUIAHY OIIBIT, HECJIOKHBIH
duznyecKuil SKCIEPUMEHT, HEOOJIBIIIOE UCCIIEIOBaHNE (DU3UUECKOTO SBJICHHUS,
OIICHWBATh HA MPUMEHUMOCTh U JOCTOBEPHOCTHh WH(OPMAIHIO, TIOJYYCHHYIO B
XOJI€ UCCIIEOBAHMUS I SKCIIEPUMEHTA;
CaMOCTOSITENIbHO  (OpMYyJIUpOBaTh OO0OOIIEHHUS U BBIBOJBI IO peE3yJibTaTaM
IIPOBEICHHOT'O HAOIIOJCHUS, OTIbITA, UCCIICIOBAHUS;
IPOTHO3UPOBATh BO3MOXKHOE JajibHEHIee pa3BUTHE (PU3NYECKUX MPOLIECCOB, a
TAK)KE€ BBIIBUTATh MPEANOJIOKEHNUS 00 WX pPa3BUTHH B HOBBIX YCIOBUAX U
KOHTEKCTax.

Pabora ¢ undopmanueii:
MIPUMEHSATH Pa3IMIHBIC METOJIbI, HHCTPYMEHTHI M 3alPOCHI MPHU MTOUCKE W 0TOOpE
uHbOpMAIIMM WM JAaHHBIX C YYE€TOM MPEeIOKEHHOW Yy4ueOHOU ¢uznueckon
3aa4u;
aHAJM3UPOBaTh, CHUCTEMATU3WPOBATH W  HMHTEPIPETUPOBATH  HHGOPMAIIHIO
Pa3TUYHBIX BUIOB M OPM TIPEICTABICHHUS,
CaMOCTOSTENILHO BHIOMpATh ONTUMAIBHYIO (pOopMy MIpeACcTaBiIeHHUS UHPOPMALIUU U
WUTIOCTPUPOBATH PEIIaeMbIe 33J]a4l HECJIOKHBIMU CXEMaMU, IMarpaMMaMu, WHON
rpauKoi 1 ©X KOMOWHAIIUSAMH.

KoMMmyHMKaTHBHBbIE yHUBEPCAJIbHbIE YUeOHbIe AeiicTBUS:
B XOJI€ OOCYXJIeHHUs y4eOHOTro MaTepualia, pe3yJbTaToB JadopaTopHBIX paldoT U
IIPOEKTOB 3a7aBaTh BOIPOCHI O CYIIECTBY OOCYKJIaeMOW TEMbl M BBICKA3bIBAThH
W7eH, HAICJICHHbIE Ha pEIIeHWE 3aJadyd W TOJepKaHHe OJarokeaaTelbHOCTU
OOIIIEHUS;
COTIOCTaBIIATh CBOM CYXJICHHS C CYXICHUSMU JIPYTUX YYACTHHKOB JIHAJIOTa,
0oOHapy>XKUBaTh PA3IMUNE U CXOJICTBO MO3UITHIA;
BBIPAKATH CBOIO TOUKY 3PEHHUS B YCTHBIX M MUCHbMEHHBIX TEKCTaX;
MyOJMYHO TPEACTABISITH PE3yJAbTAaThl  BBIOJTHEHHOTO (PU3WYECKOTO OTbITa
(9KCTIEpUMEHTA, UCCIIeIOBAHUS, IPOCKTA);
MOHWMAaTh W HWCIIOJh30BaTh IPEUMYINECTBA KOMAHJHOW ¥ WHIAWBUIYaJTbHOM
pabOThI U PEIICHUH KOHKPETHOM (PU3NUECKON TTPOOIEMBI;



MIPUHUMATh L€ COBMECTHOU JEATEeIbHOCTH, OPraHU30BbIBATH JECUCTBUS MO €€
JOCTI)KEHUIO: paclpelieisiTh POk, O0OCYyX JaTh TMPOLECCHl W Pe3yibTaThl
COBMECTHO paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JIFOJICH;

BBITIOJIHATH CBOIO YaCTh PabOThI, TOCTUTasi KAUECTBEHHOTO pe3yJIbTaTa Mo CBOEMY
HAIIPABIICHUIO U KOOPAUHUPYS CBOU ACHCTBUS C IPYTUMU YiE€HAMU KOMaH/bI,
OIICHMBaTh Kaue€CTBO CBOEro0 BKJIaJa B OOMMA MNPOAYKT IO KPUTEPHUSM,
CaMOCTOSTEIIbHO COPMYITHMPOBAHHBIM YYaCTHUKAMHU B3aUMOICHCTBHUS.

PeryisiTuBHbIE yHUBEpPCcAJIbHbIE Y4eOHbIE 1eiicTBUS

Camoopranuzamnus:
BBISIBIISITh MPOOJIEMBI B >KM3HEHHBIX U YYEOHBIX CHUTYallUsIX, TPEOYIOIUX IS
penieHus: PU3NYECKUX 3HAHUM;
OPHEHTHUPOBATKLCS B PA3IUYHBIX MOAXOAaX MPHHITHS PEIICHUN (MHANBUIYATBHOE,
NPUHATUE PELIECHUS B TPYIIE, IPUHATHE PEIICHUN TPYIIION);
CaMOCTOSITENIbHO COCTABJIATh aITOPUTM pelleHus] GU3NUecKoi 3ajauu WIN TIaHa
WCCJICIOBAHMS C YYETOM HMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOJKHOCTEH,
apryMEHTHUPOBAThH MpeJIaracéMbple BapuaHThI PEIICHHM;
JieaTh BBIOOP ¥ OpaTh OTBETCTBEHHOCTD 32 PEILICHUE.

CaMOKOHTPOJIb, IMOLMOHAIbHBIH HHTEJIEKT:
JlaBaTh aJICKBaTHYIO OLIEHKY CUTYyaIlUH U MpeJjiarath rjaH e¢ U3MEHEHUS,
OOBSCHATH MPUYHMHBI JTOCTHKEHUS (HETOCTHIKCHHSI) PE3yJIbTaTOB ACSITEIBHOCTH,
JaBaTh OIICHKY MPHOOPETECHHOMY OIIBITY
BHOCUTh KOPPEKTUBBI B JESATEIBHOCTH (B TOM 4YHCJIE€ B XOJ BBITOJIHEHUS
(U3UUEeCKOT0 MCCIEIOBAaHUS WM TPOEKTa) HA OCHOBE HOBBIX OOCTOSATEILCTB,
W3MEHUBIINXCS CUTYaIlUH, YCTAHOBIICHHBIX OIMOOK, BOSHUKIITUX TPYIHOCTEH;
OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEJIH U YCIOBHSIM;
CTaBUTh ce0si HA MECTO JAPYroro 4ejoBeKa B XOJE Clopa WIM JMCKYCCHM Ha
HAy4YHYIO TEMY, TOHUMATh MOTHBbI, HAMEPEHUS U JIOTHKY JIPyroro;
NpU3HABATh CBOC MPABO Ha OMIMOKY MpHU perieHuH (U3NYEeCKUX 3a7a4 WU B
YTBEPKJICHUSIX HAa HAYYHBIE TEMBI U TAKOE e MPaBO JPYTOro.

HPEAMETHBIE PE3YJIbTATBI

K xonIy o0yuenus B 7 Kjiacce mpeIMETHBIE PE3yJIbTaThl HA 0a30BOM ypOBHE
JIOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOITUXCSI YMEHUIA:
UCIIOJIB30BaTh TOHATHS: (PU3NYECKHE M XHMHYCCKHE SBIICHUS, HAOJIOJCHUE,
OKCIICPUMEHT, MOJENb, THUIIOTE3a, EAUHHUIBI (U3NYCCKUX BEIMYHUH, aTOM,
MOJIEKYJIa, arperaTHble COCTOSIHUS BellecTBa (TBEpAOE, KHUIKOE, Tra3000pa3Hoe),
MEXaHWYECKOE [IBIDKCHHE (paBHOMEPHOE, HEPAaBHOMEPHOE, NPSIMOJIMHEHHOE),



TpPaeKTOpHsl, PaBHOACHCTBYyIOIIas cuia, nedopmarus (ymnpyras, MIacTHYECKas),
HEBECOMOCTbH, COOOIIAIOIINECS COCY/IbI;

pasnuyaTth sBiIeHus (nuddys3ums, TEIIOBOE BIKCHHWE YAaCTHI[ BEIIECTBA,
PaBHOMEPHOE JBMKEHHE, HEPABHOMEPHOE JBHXKEHUE, MHEPIUS, B3aUMOJCHCTBHE
T€J, paBHOBECHE TBEPABIX TEN C 3aKPEIUICHHOW OChIO BpallleHMs, Iepeaaya
JABJICHUSI TBEPABIMU TEJAMH, KUIKOCTIMU W Ta3aMu, aTtMoc(epHoe HaBJcHUE,
IUIaBaHUE TeJd, TMPEBpaAlICHUS MEXaHWYECKOM JHEepruu) MO OMUCAHUIO HX
XapaKTepHbIX CBOWCTB M Ha OCHOBE ONBITOB, JIEMOHCTPUPYIOLIUX JTaHHOE
duznyecKoe sSBICHUE;

pacno3HaBaTh MPOSBICHUE H3YUYCHHBIX (PU3UYECKHUX SIBJICHUH B OKPYXKaIOIIEM
MHUpE, B TOM 4ucie (U3UUECKUE SIBJICHUS B MPHUPOJIE: MPUMEPHI JBUKEHHUS C
Pa3JIMYHBIMU CKOPOCTSIMU B )KMBOM U HEXXUBOU MPUPOJIC, IEUCTBUE CUIIBI TPEHUS B
MPUPOJIE U TEXHUKE, BIMSHUE aTMOC(HEpPHOIro AaBJCHUS Ha >KUBOM OpPraHU3M,
IJIaBaHUE PbIO, pblYarv B TeEJI€ YeJIOBEKa, MPU ATOM MEPEBOAUTH MPAKTHUUECKYIO
3a/lauyy B Y4eOHYI0, BBIICIATH CYIIECTBEHHbIE CBOWMCTBA (MPU3HAKK) (PU3HUECKHUX
SIBIICHU;

OTNUCHIBATh HU3YYEHHbIC CBOMCTBAa Tel U (U3WUYECKHUE SIBICHUSA, HCIOJIb3YS
dbu3uyeckre BeMWYUHBI (Macca, OO0OBEM, IUIOTHOCTh BEIIECTBA, BpPEMS, IYTh,
CKOpPOCTb, CPEIHSISI CKOPOCTb, CUJa YNPYTOCTH, CHJIa TAXKECTH, BEC Teja, CUia
TpeHUs, JaBicHUE (TBEPAOrO Tella, MKUIKOCTH, Ta3a), BHITAIKUBAIOIIAS CHUJIA,
MeXaHh4YecKas paboTa, MOIIHOCTb, IJICYO CHJIBI, MOMEHT CHJIbI, KOX((HUIIUEHT
MOJIE3HOTO JICUCTBUSI MEXaHU3MOB, KHHETHYECKAs U MTOTEHIIUAJIbHAS SHEPIHS ), TIPU
OTMMCAaHUU TPABUIBLHO TPAKTOBAaTh (DU3UUYECKUN CMBICI HCIOJIB3YEMbIX BEJIMYMH,
uX OOO3HAUEHUS U EAUHUILI (DU3UYECKUX BEIWYUH, HAXOIUTh (POPMYIIHI,
CBS3BIBAIOIIUE JAHHYIO (DU3UYECKYIO BEIMYUHY C APYTHMMHU BEIMUYUHAMH, CTPOUTH
rpadyKu U3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIIUYNH;

XapaKTepru30BaTh CBOWCTBA Tel, (PU3MUECKUE SIBJICHUS M MPOLECCHI, UCIOIb3Ys
npaBuja CJIOXKEeHUs cuil (BIOJIb OJHOM mpsiMoii), 3akoH ['yka, 3akoH Ilackans,
3aKOH ApxuMmesa, MPaBUJIO paBHOBecUs phiuara (0J10Ka), «30JI0TOE TMPABUIION
MEXaHUKH, 3aKOH COXPAHEHUsI MEXAaHWYECKOW »SHEpruu, NOpH 5STOM J1aBaTh
CJIOBECHYIO (POpMYJTHMPOBKY 3aKOHa U 3allMCBIBaTh €r0 MaTeMaTHYECKOe
BBIPKECHHUE,

OOBACHATH (DM3UUECKHUE SIBIICHUS, MPOIIECChI M CBOICTBA TEJ, B TOM YHCJIE W B
KOHTEKCTE€ CHUTyallud MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH
MIPUYMHHO--CJICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE M3 1—2 TOTUYECKHX IIaroB
c omopoii Ha 1-2 W3y4eHHBIX CBOWCTBA (PM3MUECKUX SIBJICHUH, (U3MUECKUX 3aKOHA
WJIM 3aKOHOMEPHOCTH;

pemaTh pacueTHble 3anadyud B 1—2 JeHCTBUA, MCMOJB3Yys 3aKOHbI U (Popmylibl,
CBS3BIBAIONIME (PU3WYECKUE BEIMYMHBI: HA OCHOBE aHajIn3a YCJIOBHS 3aJauu



3aMUChIBaTh KPATKOE YCIOBHE, MOCTABIATh (PU3NUECKHE BEIUUMHBI B (OPMYIIBI U
IPOBOJUTBH PAacCU€Thl, HAXOJUThH CIIPABOYHBIE IaHHbIE, HEOOXOIUMBIE JJIsl PEIICHUS
3a]1a4, OLICHUBATh PEAIMCTUYHOCTD MOITYYEHHON (PU3NYECKON BETUUYHHBI;
pacrno3HaBaTh MPOOJEMbI, KOTOPHIE MOYKHO PEHIMTh MPHU MOMOIIM (U3HYECKUX
METOJIOB, B ONMCAHWM HCCIIEIOBAaHUS BBIIEIATH IPOBEPSEMOE IPEAIIOTIOKEHUE
(rumoresy), pa3nuyaTh U UHTEPIPETUPOBATH MOJIYUYEHHBIA pE3yJbTaT, HAXOJIUTh
OIIMOKH B XOJI€ ONBITA, J€IaTh BBIBOJIBI 10 €r0 PE3YJIBTATAM;

IPOBOJUTH ONBITHI 1O HAOMIOACHHUIO (PU3MUECKUX SIBICHUM WIN (PU3NUECKUX
CBOMCTB Tel: (QOpPMYIMpPOBaTh IPOBEpSEMBbIE MPEANOIOKEHUS, COOUpPAThH
YCTAaHOBKY M3 TMPEAJIOKEHHOro OOOpy/AOBaHUs, 3alMChIBaTh XOJ OMNBITa W
(bopMyIMpPOBaTh BHIBOIBI;

BBINIOJIHSTH NPSIMbIE U3MEPEHUS PACCTOSHHSI, BPDEMEHH, MAacChl TeJla, 00bEMa, CHUJIIBI
U TEeMIepaTypbl C HCIOJb30BAHUEM aHAJOTOBBIX M UU(POBBIX MPUOOPOB,
3aMUChIBaTh MOKA3aHUs MPUOOPOB C yUETOM 3aJaHHON a0COJIFOTHOM MOTPEIIHOCTH
U3MEPEHNU;

MIPOBOJIUTH UCCIIEIOBAHNE 3aBUCUMOCTH OJTHOM (PU3NYECKON BEIIMYMHBI OT JPYron
C HCIOJIb30BAaHUEM TMPAMBIX HW3MEPEHUU (3aBUCMMOCTH IIyTH PABHOMEPHO
JBIDKYILETOCS Tela OT BPEMEHM JIBM)KCHMS Tela, CHIbI TPEHMSI CKOJIBXECHHS OT
Beca TeJla, KauecTBa 00paObOTKU MOBEPXHOCTEN TEJ M HE3aBUCUMOCTH CUJIbI TPEHHUS
OT IUIOIIAAX CONPUKOCHOBEHHMSI TE€JI, CWJIbI YIIPYTOCTH OT YJJIMHEHHUS IPYKHUHBI,
BBITAJIKUBAIOIIEH CUJIBI OT O0OBbEMa MOTPYKEHHOM 4YacTW Tela U OT IJIOTHOCTH
KUJAKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTU Te€Ja, OT IIyOWHBI, HA KOTOPYIO
HOTPY’KEHO TEJO, YCIOBUM IJIaBaHUs TeJl, yCIOBUN paBHOBECHsI phluara 1 OJI0KOB),
y4acTBOBaTh B IUIAHUPOBAaHUM Y4€OHOTO HCCIIEOBAaHUSA, COOUpaTh YCTAHOBKY U
BBINIOJIHATh ~ M3MEPEHUs, Cleays MpeIOKEHHOMY IUIaHy, (UKCHUpPOBATH
pe3ynbTaThl  MOJYYEHHOW 3aBUCUMOCTH  (DU3MYECKHMX BEJIUYMH B  BHUJE
MPEAJIOKEHHBIX TaOnul W rpaduKoB, JeJaTh BBIBOJABI 1O pe3yJibTaTaM
UCCJIEIOBAHUS;

IPOBOJUTh KOCBEHHbIE M3MEPEHUsI (PU3NYECKUX BEIMUYMH (IJIOTHOCTH BEIIECTBA
KUJAKOCTH W TBEPAOro Tejla, CUja TPEHMsI CKOJIbKEHHMs, JABJICHHE BO3/yXa,
BBITAJIKUBAIOIIAS. CUJIA, JEHUCTBYIOIIAs Ha TOTPYKCHHOE B JKUIKOCTbH Telo,
KOX(QOUIMEHT  MOJIE3HOTO  JEHCTBHSL  MPOCTBIX  MEXaHU3MOB),  CIEIys
OPEUIOKEHHOM ~ MHCTPYKLMU: TPH  BBINOJIHEHUM  W3MEpPEHUH  coOuparthb
AKCIIEPUMEHTAJIbHYI0 YCTAHOBKY M BBIYUCIISITH 3HAYEHUE UICKOMOI BEJIMYNHBI;
coOirofaTh MpaBUiia TEXHUKH O€30MaCHOCTU IMpH padoTe ¢ JabopaTopHbIM
000pyI0BaHUEM;

YKa3bIBaTh MPUHIUIBI JEUCTBUA NPUOOPOB U TEXHUYECKUX YCTPOWCTB: BECHI,
TEPMOMETpP, JTUHAMOMETpP, COOOIIAaloIIMecs COCyIbl, OapoMmeTp, pblyar,
MOJIBWKHBIM M HEMOABMKHBIN OJIOK, HAKJIOHHAS TIOCKOCTb;



XapaKTepU30BaTh TPHUHIIUIBI JEHCTBHUS HW3YyYCHHBIX MNPUOOPOB M TEXHHUYECKHUX
YCTPOMCTB C OMOPOM Ha UX OMUCAHUS (B TOM YHUCIE: MOIUIMITHUKU, YCTPOUCTBO
BOJONPOBO/IA, TUIPABINYECKUH MIPECC, MAHOMETP, BEICOTOMED, MOPLIHEBOM HACOC,
apeoMeTp), UCMOJb3Ys 3HAaHUSL O CBOMCTBAX (DU3UUECKUX SIBIICHUN U HEOOXOIUMBIE
¢du3rUecKue 3aKOHbI M 3aKOHOMEPHOCTH;
MPUBOANUTH TNPUMEPHI (HAXOAUTh HWH(MOPMAIMI0O O MPUMEpPax) MPAKTUYECKOIrO
WCIIOJIh30BaHUs (PU3NYECKUX 3HAHUN B TOBCEJIHEBHOW >KM3HU [IJII 00ECTICUCHUS
0e30macHOCTH TMpU OOpallleHuu ¢ TpudopaMu U TEXHUYECKUMU YCTPONCTBAMU,
COXpaHEHUsl 37I0pOBbS W COOJIOJIEHUS HOPM JKOJIOTMYECKOTO TIIOBEJICHUS B
OKpYXaroUIen Cpee;
OCYIIIECTBJIATh OTOOp MCTOYHWUKOB MH(pOpMaruu B MIHTepHETE B COOTBETCTBUU C
3aJIaHHBIM TIOUCKOBBIM 3allpOCOM, Ha OCHOBE HUMEIOIIUXCS 3HAHUU U MyTEM
CpPaBHEHUSI Pa3IMYHBIX MCTOUYHHUKOB BBIACIATh MHGOPMAIMIO, KOTOpas SIBISETCA
IPOTUBOPEYUBOMN UITM MOXKET OBITh HEIOCTOBEPHOM;
WCIIOJB30BaTh TMPU BBIMOJHEHUU YYEOHBIX 3aJaHUN HAYYHO--TIOMYJISIPHYIO
auTeparypy (pu3MuecKkoro cojaep:kaHus, CIPaBOUYHBIE MAaTEpHUAIIbl, PECYPCHl CETU
WNuTtepHeT, BiajeTh NpueMaMH KOHCIEKTHPOBAHUS TEKCTa, IpeoOpa3oBaHUsd
uH(pOpMAaIIU U3 OJTHOM 3HAKOBOM CUCTEMBI B JPYTYIO;
co3/laBaTh COOCTBEHHBIE KpaTKHE MUCHMEHHBIC U YCTHBIC COOOIIEHHS Ha OCHOBE
2—3 UCTOYHUKOB UH(MOPMAINU (PU3UIECKOTO COACPIKAHUSA, B TOM YHCIIE MyOIHMYHO
Jenath KpaTKue COOOIIEHHST O pe3ysibTarax MPOEKTOB WM  yueOHBIX
WCCJICIOBAHNM, TPU O3TOM TPAMOTHO HCIOJb30BATh HW3YYECHHBIA TMOHSATUMHBIN
amnmapar Kypca (pu3uKku, COmpOBOXK/IaTh BRICTYIJICHUE MPE3EHTAIINECH;
IpU  BBIMOJHEHUHW YYEOHBIX TMPOEKTOB U  HCCIEIOBAaHUN  paclpenessiTh
00s13aHHOCTH B TPYIMIE B COOTBETCTBUU C MOCTABJICHHBIMU 3a/lauaMu, CJICAUTH 3a
BBIIIOJIHEHUEM IIIaHA JE€HCTBUM, aJeKBAaTHO OIIEHMBAThL COOCTBEHHBIM BKJIal B
NEATENbHOCTh TPYNIbl, BBICTPANBATh KOMMYHUKATUBHOE B3aUMO/ICHCTBHUE,
YUYUTHIBasi MHEHUE OKPYKAIOIIUX.

K xoH1y 00yuenus B 8 kjiacce npeMeTHbIE pe3ybTaThl Ha 0a30BOM YpPOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:
HCMOJIB30BaTh MOHITUA: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JIBUKEHUE aTOMOB
U MOJIEKYJI, arperaTHble COCTOSIHUSI BEIECTBA, KPUCTALIMYECKHE U aMOp(dHbIC
TeJla, HACHIIICHHBI M HEHACBHIIICHHBIN Map, BJIAXHOCTH BO31yXa, TeMIEparypa,
BHYTPEHHSSI SHEPT U, TEILIOBOW JBUIATENb, 3JIEMEHTAPHBINA JIEKTPUUECKUMN 3apsi,
3JIEKTPUYECKOE MOJIE, TPOBOJHUKA U AUAIEKTPUKH, IMOCTOSIHHBINA 3JIEKTPUYECKHUI
TOK, MArHUTHOE TI0JIE;
paznuyaTh SBJIEHUS (TEIUIOBOE PACIIMPEHUE U CXKATHUE, TeIlonepeiaya, TemioBoe
paBHOBECHE, CMAYMBAHUE, KANWJUISIPHBIEC SIBJIICHUS, WCHApPECHHUE, KOHAEHCAIUS,
IJaBJICHHE, KpuUcTauM3auus (OTBEpAEBAaHUE), KHUIIEHUE, TeIUIoneperaya



(TemIonpOBOIHOCT, KOHBEKIUS, U3ITy4YEHHUE), ANEKTpU3aLUs TEI,
B3aMMOJICHCTBUE 3apsAJI0B, NCHCTBUS IIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKaHUE,
B3aMMOJICHCTBE MAarHUTOB, JE€HCTBUE MATHUTHOTO IIOJIA HA MPOBOAHHUK C TOKOM,
AJIEKTPOMAarHuTHasT MHIAYKIUS) MO ONMCAHUIO UX XapaKTEpPHBIX CBOMCTB M Ha
OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX TaHHOE (PU3NUECKOe SBICHHE;

pacmo3HaBaTh MPOSBICHUE M3YYCHHBIX (U3UUYECKUX SBICHUI B OKPYKAIOIIEM
MUpE, B TOM YHclie GU3NYECKUE SIBICHUS B IPUPOJIC: TOBEPXHOCTHOE HATSKECHHE U
KalWJUISIPHBIE SBJICHUS B NPUPOJE, KPUCTAUIBI B Ipupoje, usnydenue ColHna,
3aMep3aHue BOJIOEMOB, MOPCKHE OpH3bl, 00pa3oBaHKUE POCHI, TyMaHa, UHEs!, CHETa,
AIIEKTPUUECKUE SIBIICHUS B aTrMoc(epe, SIEKTPUYECTBO JKUBBIX OPTraHU3MOB,
MarHMTHOE MoJjie 3eMid, Apei¢ MOI0COB, POJIb MATHUTHOTO MOJIS 7S )KU3HHU Ha
3emie, MOJSAPHOE CHUSHUE, IPU 3TOM IIEPEBOJAWTH IPAKTHYECKYIO 3a7ady B
yueOHY10, BBIICIIATh CYIIECTBEHHbIE CBOMCTBA (IPU3HAKHM) (PU3NUECKUX SBJICHUI;
ONKCBHIBATh M3YyUYEHHBbIE CBOMCTBA Tel M (U3WYECKHE SIBJICHUS, HCHOIb3Ys
(¢u3znueckue BENUYMHBI (TeMIepaTypa, BHYTPEHHSA DHEPIus, KOJUYECTBO
TEIUIOThI, YJEelbHAsl TEIJIOEMKOCTh BELIECTBA, yJENbHAas TEIUIOTa IUIABJICHHUS,
yleiabHas TEIIoTa MapooOpa3oBaHus, yJeidbHas TEIUIOTa CrOpaHUs TOILIMBA,
KO3(QUIHUEHT TOJE3HOr0 JACWCTBUS TEIJIOBOM  MAIlMHBL, OTHOCHUTEJIbHAS
BIQXKHOCTh  BO3/yXa, DJJCKTPUYECKUM 3apsif, Cuila TOKa, JIJIEKTPUYECKOE
HaIpsKEHUE, CONPOTUBIICHUE IIPOBOIHUKA, YAEIBHOE COPOTUBIICHUE BEILIECTBA,
paboTa M MOUIHOCTh 3JEKTPUYECKOTO TOKA), MPU OMHCAHUM MPaBUIBHO
TPAKTOBAaTh (PU3NYECKUN CMBICT HUCHOJIb3YEMbIX BEJIWYMH, OOO3HAUYEHUS MU
€IMHULBI (PU3MUECKUX BEJIMYMH, HAXOAUTh (POPMYJIbI, CBSI3bIBAIOIINE AAHHYIO
(U3HYECKYIO BEJIIMYMHY C JPYTUMH BEJIMYMHAMU, CTPOUTH IPaQUKUA M3YYEHHBIX
3aBUCUMOCTEN (PU3MUYECKUX BEJINYMH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3MUECKHUE SIBJICHUS U MPOILECCHI, HUCIOJIb3YS
OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO--KUHETHYECKON TEOPUN CTPOCHUS BELIECTBA,
MPUHIUI CYNEPIO3UIMN ToJIe (Ha KAYEeCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUs
3apsana, 3akoH OMa i1 ydacTka 1enw, 3akoH /[xoyns—JIeHna, 3aKk0H COXpaHEeHHUs
SHEPTruM, MPHU 3TOM J1aBaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA U 3alMCHIBATh €rO
MaTeMaTHYECKOE BBIPAKEHHUE;

OOBACHATH (PU3MYECKUE MPOLIECCHl U CBOMCTBA TEJ, B TOM YHUCJE U B KOHTEKCTE
CUTyaluin IIPAKTUKO-OPUEHTUPOBAHHOIO Xapakrepa: BBISIBJISITh
MPUYHNHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHUE U3 1—2 JOTMYECKHUX IIaroB
c omopod Ha |-2 W3yYEHHBIX CBOWCTBA (M3MYECKUX SIBJICHHUMA, (U3HUUIECCKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEN;

pemarh pacueTHblE 3alayu B 2—3 JEHCTBUA, MCHOJB3Ys 3aKOHBI U (POpPMYIIBI,
CBsI3bIBAIOIIME (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHajlM3a YCIOBUS 3aJaud
3aIMChIBaTh KPATKOE YCIIOBHUE, BBIABIATH HEAOCTATOK JAHHBIX I PELICHUs



3a]a4yM, BBIOMpATh 3aKOHbI M (QOpPMYJbl, HEOOXOAUMBbIE IS €€ pEIICHus,
IPOBOJIUTH PAacyEThl U CPAaBHUBATh MOJYUYEHHOE 3HAYeHHE (PU3MUECKON BETUUHHBI
C U3BECTHBIMU JaHHBIMU;

pacrno3HaBaTh NPOOJIEMbl, KOTOPbIE MOYKHO PEIIUTh MPHU MOMOLIM (U3NYECKUX
METOJIOB, MCIOJb3ysl ONHCAHWE WCCIENOBAaHUS, BBIIEIATH IPOBEPSEMOE
MPEINOJIOKEHNE, OIICHUBATh MPAaBUIBLHOCTD MOPSIKA MPOBEACHHS UCCIICOBAHUS,
JIeNIaTh BBIBOIBL;

IPOBOJUTH OMNBITBI IO HAOMIOACHHIO (PU3MUYECKUX SBJIICHUN WM (U3HYECKUX
CBOMCTB TeN (KaNWUISIpHBIC SIBJICHUS, 3aBUCUMOCTb JIaBJICHUS BO3JyXa OT €ro
o0BbeMa, TeMmmepaTypbl, CKOPOCTH TpoOIlecca OCThIBAaHHS W HarpeBaHUs IIpU
M3JIyYEHUH OT IBETa H3JIy4arolmed (MOorIomaromei) MOBEPXHOCTH, CKOPOCTb
WCIIAPEHUs BOJBI OT TEeMIepaTyphl KUAKOCTH M IUIOMIATX €¢ TOBEPXHOCTH,
AJIEKTPU3ALMS TEJI U B3aUMOJEHCTBUE 3JIEKTPUUYECKUX 3apsoB, B3aUMOJACHCTBHE
HOCTOSTHHBIX MAarHUTOB, BU3YyaJIN3allisi MATHUTHBIX MOJIEH MOCTOSHHBIX MAarHUTOB,
JCHCTBUSI MAarHUTHOTO TOJI Ha MPOBOJHHUK C TOKOM, CBOMCTBA AJIEKTPOMArHuTa,
CBOMCTBa 3JIEKTPOJBUTATENS] MOCTOSSHHOTO TOKA): (POPMYJIHMPOBATH MPOBEPSIEMbBIC
OPEINOJIOKEHUs, CcoOUpaThb YCTAHOBKY U3 MPEIJIOKEHHOTO 000pYyAOBaHUS,
OIUCHIBATh XOJ1 ONbITA U (POPMYIUPOBATH BHIBOJBL;

BBITIONHATh TPSMBIE HM3MEPEHHUs TEMIEpPaTypbl, OTHOCHUTEIBHON BIAKHOCTU
BO3/yXa, CHUJIbl TOKA, HANPSIKEHHs] C KCIIOJIb30BAHUEM aHAJOIOBBIX MPUOOPOB U
JaTYNKOB (PU3MUECKUX BEJUYMH, CPaBHUBATh PE3YyJIbTaThl U3MEPEHUH C Yy4ETOM
3a1aHHOM a0COJIFOTHOM MOTPEITHOCTH;

MIPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTU OJHOM (DU3NUECKOI BETMUUHBI OT APYTron
C MHCIOJNb30BAaHMEM MPSIMBIX M3MEPEHUH  (3aBUCHMOCTb  CONPOTHBIICHHUS
OPOBOJHMKA OT €ro JUIMHBI, IUIOIIAJU IOMNEPEYHOro CEYEHUs M YAEJIbHOrO
COTIPOTHBIICHUS BEIIECTBA MPOBOJHUKA, CHJIBI TOKA, MIYIIETO Yepe3 MPOBOTHHUK,
OT HampsHKeHWsT Ha TMPOBOJHMKE, WCCIEAOBAHUE TOCIEI0BATEILHOTO U
MapajyieIbHOTO  COCIMHEHUU MPOBOJHMKOB): IUIAHMPOBATH  HUCCJEAOBAHMUE,
coOupaTh yCTaHOBKY M BBINIOJIHATh U3MEPEHUS, CIEAys MPEUIOKEHHOMY IUJIaHy,
(dbuKcHpoBaTh Pe3yabTaThl MOJYYEHHON 3aBUCUMOCTH B BUE TaOIHIl U TpadUKoB,
JIeNIaTh BBIBOJIBI IO PE3yJIbTaTaM MCCIICIOBAHMS,

NPOBOAUTH  KOCBEHHBIE  HM3MEpPEeHHS  (PU3WYECKUX  BenuyuH  (yAelbHas
TEIUIOEMKOCTh BEILECTBA, CONPOTHBJICHHE NPOBOJHMKA, pabOoTa W MOIIHOCTH
AIIEKTPUYECKOTO TOKA): MJIAHUPOBATh U3MEPEHHUs, COOUPaTh IKCIEPUMEHTAIbHYIO
YCTaHOBKY, CJeays TMpeJIOKEHHONM WHCTPYKUMU, W BBIYUCIATH 3HAYCHHE
BEJIMYNHBI;

coON0IaTh MpaBWJIa TEXHUKU OE€30MaCHOCTU IMpU padoTre ¢ JabopaTOPHBIM
00opyI0BaHUEM;



XapaKTepU30BaTh MPUHIUIBI JACUCTBUS H3YYCHHBIX MPHUOOPOB U TEXHUYECKHX
YCTPOMCTB C OMOPOI Ha MX ONMUCAaHUA (B TOM YHCIE: CUCTEMa OTOIUICHUS JOMOB,
TUTPOMETp, MapoBasi TypOWHA, aMIIEPMETP, BOJBTMETP, CUCTUHK IIEKTPUUECKOU
SHEPTUU, DIIEKTPOOCBETUTEIbHBIE MPUOOPHI, HArpeBaTeNIbHBIC JIIEKTPONPUOOPHI
(mpuMepsbl), ANEKTPUIECKUE MPEAOXPAHUTENHN, HIEKTPOMArHUT, JIEKTPOIBUTATENb
MOCTOSIHHOTO TOKAa), MCIOJb3ysd 3HAaHUS O CBOWCTBAaX (DU3MUECKUX SIBICHUN WU
HeoOxouMble (PU3NYECKUE 3aKOHOMEPHOCTH;
pacno3HaBaTh MPOCThIE TEXHUYECKUE YCTPOICTBA U U3MEPUTEIbHBIE MPUOOPHI IO
cXxeMaM M CXEMaTUYHBIM pHUCYHKaM (KHUIKOCTHBIM TEPMOMETpP, TEPMOC,
MICUXPOMETp, TUTPOMETP, JBHUraTelb BHYTPEHHETO CrOpaHHs, 3JIEKTPOCKOII,
peocTaT), COCTaBIATh CXEMbI SJICKTPUUECKUX LEMed ¢ MOCieq0BaTebHBIM |
napajulebHBIM COCTMHEHUEM JJIEMEHTOB, paszliuyas yCIOBHbIE OOO3HAYEHUS
AJIEMEHTOB 3JIEKTPUUECKUX LIETIEH;
OPUBOJUTH MpUMEPbl (HAXOAUTh HH(GOPMALKIO O MpPUMEpPax) MPAKTHUYECKOIO
UCIOJb30BaHUs (PU3MUECKUX 3HAHUU B MOBCEJHEBHOW JKU3HU ISl 0OecredeHus
0e30MacHOCTH TMpHU OOpallleHUd ¢ NpUOOpaMH U TEXHUYECKUMHU YCTPOMCTBaMHU,
COXPAaHEHHUsI 370POBbsi W COOJIIOIEHUST HOPM DKOJIOTUYECKOTO TIOBEJCHHS B
OKPYIKAIOIIEH CPELE;
OCYIIECTBIIATh MOUCK HMH(popManuu (u3nyeckoro cojepxkanusi B MHrepHere, Ha
OCHOBE MMEIOIIMUXCS 3HAHUI U NMYTEM CPaBHEHHUS JOIOJIHUTENbHBIX MCTOYHUKOB
BBIIEATh MH(GOPMALIMIO, KOTOpas SIBISIETCS MPOTUBOPEUYUBON WM MOXKET OBITh
HEJIOCTOBEPHOM;
WCIIONIb30BaTh TIPU  BBHITIOJHEHUH YYE€OHBIX 3aJaHU Hay4HO--TIOMYJISPHYIO
aUTepaTypy (pU3MUecKoro coaepikaHus, CIpaBOYHbIE MaTEpUalbl, PECYPCHl CETH
WuTepHer, BianeTh NpUEMaMHM KOHCIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHUsA
nH(pOpMaIUU U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBbIE MHCHMEHHBIE M KpaTKHWE YCTHBIE COOOIIEHHUs, 00001as
WH(POPMAIIMI0O W3 HECKOJBKUX HMCTOYHHUKOB (DU3MUECKOTO CONEp)KaHWs, B TOM
quclie MyOJUYHO MPEACTaBIATh PE3yJIbTaThl MPOSKTHOW HIIM UCCIIEI0BATENbCKON
JESTeIbHOCTH, MpPU 3TOM TPAMOTHO MCIOJIb30BaTh HM3YyUYEHHbIN MOHATUHHBIN
amnmapart Kypca GU3HUKH, COMPOBOXKIAThH BHICTYIIJICHUE MMPE3CHTAIUCH;
NpU BBITIOJIHEHUW yYEOHBIX TMPOEKTOB M HMCCIEAOBAaHUNA (PH3UYECKHUX IMPOIIECCOB
pacrnpenenaTb OO0s3aHHOCTH B TpYINIEe B COOTBETCTBUU C MOCTABICHHBIMU
3aJladyaMM, CJICIUTh 3a BBINOJHEHUWEM IUIaHA JEUCTBUA U KOPPEKTUPOBATH €ro,
a/ICKBaTHO OLIEHUBATh COOCTBEHHBIN BKJIAJ B JEATEIBHOCTH I'PYIIIbI, BEICTPAUBATh
KOMMYHHUKATHBHOE  B3aWMOJCHCTBHE, TMPOSABISAS TOTOBHOCTH  pa3pemiaTh
KOH(JIUKTHI.

K koH1y oOyuenust B 9 kjacce npeaMeTHbIE pe3yabTaThl Ha 0a30BOM ypOBHE
JOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:



WCIIOJIb30BaTh IMOHATHUS: CHUCTEMA OTCYETa, MaTepUajibHas TOYKA, TPACKTOPHS,
OTHOCUTEIBHOCTh ~ MEXaHMYECKOro  JBIKEHUsA,  jAedopmanus  (ympyras,
IlacThyeckasi), TPEHHUE, ILEHTPOCTPEMUTEIbHOE YCKOPEHHE, HEBECOMOCTbh U
neperpy3ku, HEHTP TKECTH, a0COITIOTHO TBEPJOE TEJO, IIEHTP TAKECTH TBEPJIOTO
Tela, paBHOBECHE, MEXaHMYECKHE KOJIeOaHWs W BOJHBI, 3BYK, HH(Pa3ByK H
YIbTPa3BYK, AJIEKTPOMATHUTHBIE BOJIHBI, IIKalda 3JIEKTPOMAarHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh U JAIbHO30PKOCTh, CIIEKTPhI UCIYCKAHHS W TMOTJIONICHUs, aibda-,
0eTa- 1 raMMa-u3y4eHuUs, U30TOIbI, IEpPHAs YDHEPreTHKA;

pasnuyaTh SABJICHUS (PaBHOMEPHOE M HEPAaBHOMEPHOE MPSIMOJIMHEWHOE JIBIXKEHHUE,
PAaBHOYCKOPEHHOE MPSAMOJUHEHHOE JBWIXKEHHE, CBOOOJHOE TajJeHHe Ted,
PAaBHOMEPHOE JBMKEHHUE IO OKPY>KHOCTH, B3aMMOJICHCTBHE TE€J, PEAKTUBHOE
JBIKEHUE, KOJIeOATeTbHOE ABMKEHHUE (3aTyXalOIINE U BBIHYKJICHHbIE KOJIeOaHus),
pPE30HAaHC, BOJHOBOE  JBWKEHUE, OTPAKEHHE  3BYyKa, MPSAMOJHMHEHHOE
pacupoCTpaHEHUE, OTPAKEHUE M TNPEJOMIICHHE CBETa, IIOJIHOE BHYTPEHHEE
OTpaXKEHUE CBETA, PA3JIOKEHHUE OEJIOro CBETa B CHEKTP U CI0KEHUE CIEKTPAJIbHBIX
LIBETOB, JUCIEPCUSl CBETA, €CTECTBEHHAsl pPaJUOAKTUBHOCTb, BO3HUKHOBEHHE
JUHEHYaTOro CHEKTpa MU3JIY4YEeHHs) MO OMHCAHUIO MX XapaKTEPHBIX CBOWMCTB U Ha
OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX JTaHHOE (PU3UUECKOE SBIICHUE;

pacrno3HaBaTh MpPOSBIECHUE HM3YYEHHBIX (PU3NYECKUX SBJICHUM B OKpYXarollem
Mupe (B TOM 4ucie (PU3MYECKHE SIBICHUS B MPHUPOAE: NPWIUBBL U OTIUBBL,
nsuwkeHne 1iaHeT CoOJNHEYHOM CHUCTEMbl, pPEAaKTHUBHOE JBUKEHHME JKUBBIX
OpraHU3MOB, BOCHPHITHE 3BYKOB XUBOTHBIMH, 3€MIIETPSICEHUE, CEHCMUYECKUE
BOJIHBI, LIyHAMU, 3XO0, IIBE€TA TE€JI, ONTHUYECKHUE SBJICHUS B MPUPOJE, OMOIOTHUECKOE
JecTBHE BUIAMMOIO, YIbTPadUOJIETOBOTO UM PEHTTEHOBCKOTO U3Iy4YEHUH,
€CTECTBEHHbI pPAaJUOAKTUBHBIA (OH, KOCMHUYECKHE JIy4d, pPaTUOAKTHUBHOE
M3JIyYeHHE TPUPOJHBIX MHUHEPAJIOB, JNEHCTBUE PAAMOAKTUBHBIX H3JIYYCHHI Ha
OpraHu3M 4YeJOBEKa), MPU ITOM MEPEBOAMTH MPAKTHUECKYIO 337ady B y4eOHYIO,
BBIJICJISITh CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKK) (PU3HUUECKUX SIBJICHUIA;

ONUCHIBATh HU3YYEHHbIE CBOMCTBAa Tel W (U3MUECKHE SIBICHUS, HCIIONIb3Ys
¢usznyeckue BeJMYMHBI (CPelHSsT W MIHOBEHHass CKOpPOCTh Tejla Mpu
HEPABHOMEPHOM JIBUKEHUHU, YCKOPEHHE, MEepEeMEILEHUE, MyTh, YIJI0Basi CKOPOCTh,
CuJia TpEeHMSs, CUJla YIPYTrOCTH, CUJIa TSKECTHU, YCKOpEHHE CBOOOIHOTO MaJeHus,
BEC TeJla, MMITYJIbC Tesla, UMIYJIbC CHJIbI, MEXaHU4ecKas paboTa MU MOIIHOCTD,
MOTEHIMANbHAS DHEPrus Tejla, MOAHATOrO HAJ IOBEPXHOCTBIO  3EMIIH,
NOTEHLMAIbHAST JHEPrus CXKATOM TNPYKUHBI, KUHETUYECKas HHEpPrusi, IOJHas
MEXaHU4ecKasi SHEPrus, MEePUOJl U YacToTa KoieOaHui, JUIMHA BOJHBI, TPOMKOCTb
3ByKa U BBICOTAa TOHA, CKOPOCTh CBETa, MOKa3aTellb MPEIOMIICHUS CpEeJibl), Mpu
OMHCAaHUU TPABUIBHO TPAKTOBATh (U3UYECKUN CMBICT HCIOIb3YyEMbIX BEJINYHH,
0o003HaueHUs W CAWHHIBI (PU3NYECKUX BEIWYUH, HAXOAUTh (HOpPMYIIHI,



CBSI3BIBAIOIIME JTAHHYIO (PU3UYECKYIO BETUYHMHY C APYTUMHU BEIMYMHAMHU, CTPOUTH
rpauKy U3y4EHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;

XapaKTepU30BaTh CBOMCTBA TeJ, (hU3HUECKHUE SIBICHHUS U MPOIECCHI, HUCIOJIb3Ys
3aKOH COXpaHEHHs] DJHEPIUH, 3aKOH BCEMHUPHOTO TATOTCHHUS, MPHHIIUII
CYNEpIIO3UIIMA CHWJI, TPUHIMI OTHOCUTENbHOCTH ['anmuiesi, 3axkoHbl HpioTOHA,
3aKOH COXPAHEHMsI UMITYJIbCa, 3aKOHBI OTPAKEHUS U MPEJOMIICHUS CBETA, 3aKOHBI
COXpaHEHUs 3apsiJ0OBOTO MU MACCOBOTO YHUCEN MPHU SACPHBIX PEaKUHUsiX, MPU 3TOM
JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA M 3alMCHIBATh €r0 MaTeMaTUYECKOE
BBIpa)KCHUE;

OOBACHATH (PU3MYECKUE MPOLIECCHl U CBOMCTBA TEJ, B TOM YHUCJE U B KOHTEKCTE
CUTYyallMil MPaKTUKO-OPUEHTHUPOBAHHOTO XapakTepa: BBIABIATh MPUYUHHO--
CJICICTBEHHbBIC CBS3U, CTPOUTH OOBACHEHHE U3 2—3 JIOTUYECKHUX IIaroB ¢ OMOPOM
Ha 2—-3 W3Yy4YEHHBIX CBOMCTBAa (PM3MYECKUX SIBICHUU, (PU3NYECKHX 3aKOHOB WM
3aKOHOMEPHOCTE;

pematy pacueTHble 3aJadyd (OMHMpAIOLIUECs] Ha CHUCTeMy U3 2—-3 ypaBHEHHI),
UCIIOJIb3Ys 3aKOHBI M (JOPMYJIBI, CBSI3bIBAIOIINE (PU3NUECKUE BEIMUMHBI: HA OCHOBE
aHaJM3a yCIIOBHUS 3aJla4M 3alHChIBaTh KPATKOE YCIIOBHE, BBIABISATH HETOCTAIOIIHE
WM U30BITOYHBIE JTAHHBIE, BBIOMpATh 3aKOHBI U (POPMYJbI, HEOOXOAUMBIE IS
pElIeHUsl, MPOBOAUTH PACUCThl M OIEHMBATh PEATUCTHUUHOCTH IOJYyYEHHOTO
3HaUYCHUS (PU3NYECKON BETUUHHBL;

pacrno3HaBaTh IPOOJIEMbl, KOTOPbIE MOXHO PEUIUTh IMPU MOMOIIM (U3UYECKUX
METOJIOB, HCIIOJNB3YySl  OINMCAaHWE WCCIICAOBAaHUS, BBIACIATH  MPOBEPSEMOE
MPEINOJIOKEHNE, OLIEHUBATh PAaBUIILHOCTD MOPSIKA TPOBECHUS HCCIEA0BaHN,
JIeaTh BBIBOJIbI, HUHTEPIIPETUPOBATH PE3YJIbTATH HAOIOACHHUHN U ONIBITOB;
IIPOBOJUTH OMBITHI MO HAOMIONCHUIO (U3UYECKUX SIBICHUN WM (U3UUYECKUX
CBOWCTB TeJ (M3y4eHHE BTOPOTO 3akoHa HhI0TOHA, 3aKOHA COXpAaHEHUS YHEPTHUH,
3aBHCHMOCTh TIEpHUOAa KOJeOaHWW TMPYKUHHOTO MAasTHHKA OT Macchl Ipy3a U
KECTKOCTH TIPY)KMHBI W HE3aBHCHUMOCTh OT aMIUIMTYABl MajblX KoJjeOaHuil,
OpSIMOJIMHEWHOE paclpoCTpaHEHHE CBETa, Pa3jioKeHHE OEJoro cBeTa B CHEKTP,
U3yYEHUE CBOMCTB M300paK€HHUs B IJIOCKOM 3€pKajie M CBOMCTB M300pa)eHUs
npeaMeTa B COOWparoliel JMH3e, HaOMIOJeHHE CIUIOIIHBIX W JIMHEWYaThIX
CHIEKTPOB M3IYYCHHsI): CAaMOCTOSITEILHO COOMPAaTh YCTAHOBKY W3 M30BITOYHOTO
Habopa 000pyI0BaHUs, OMMCHIBATH XOJ OIBITA M €T0 Pe3yIbTaThl, (HOPMYIUPOBAThH
BBIBO/IBI,

MIPOBOAMTH MPU HEOOXOIMMOCTH CEPUIO MPSMBIX U3MEPEHU, OpeIeNiss CpeiHee
3HaYeHUE M3MEepSeMON BeIMUYMHBI ((POKYCHOE pacCcTOsTHUE COOMpAaroIiel JIMH3bI),
000CHOBBIBaTh BBHIOOP CIIOCO0a U3MEPEHUS (M3MEPUTENHHOTO TPUOOpa);
NPOBOJIUTH  HMCCIENOBAaHWE  3aBUCHUMOCTEH  (U3MYECKMX  BEJIMYHUH  C
WCIIOJIb30BAaHUEM TIPSIMBIX HM3MEpPEHUN (3aBHCHUMOCTh MYTH OT BPEMEHH TpPHU



PaBHOYCKOPEHHOM JBM)KCHMU O€3 HayallbHOM CKOpPOCTH, MepHoja KoyeOaHHit
MaTEMaTUYECKOTO MasiTHUKA OT JIIMHBI HUTH, 3aBUCUMOCTH yTjla OTPaKEHUs CBETa
OT yIyla NaJ€HUs W YIJla NPEeJOMIIEHUs OT YIVIa NaJ€HHsA). IUIaHUPOBATH
UCCIIEJOBAHUE, CAMOCTOSITEJIbHO COOMPATh YCTAaHOBKY, (PMKCHPOBATh PE3YJIbTaThl
MOJIyYEHHOW 3aBUCUMOCTH (DM3MUECKUX BEIWYUH B BUAEC TaONHIl U Tpadukos,
JIeNaTh BBIBOJIbI 110 PE3YJIbTATAM HCCIIEIOBAHUS;

MPOBOANTH KOCBEHHBbIC H3MEPEHUS (U3MUYECKUX BEIWYHH (CPEIHSSI CKOPOCTh H
YCKOpEHHE Tejla TMPH PABHOYCKOPEHHOM JIBIDKEHUH, YCKOPEHHE CBOOOJHOTO
NaJeHUs, KCCTKOCTb  MPYKUHBI, KOA()(PUIMEHT TPEHHUS  CKOJBKEHMS,
MEXaHW4yeckas paboTa U  MOLIHOCTh, dYacToTa U MEpuoJ  KoJebaHui
MaTeMaTUYeCKOr0 U MPY>KUHHOTO MAasITHHKOB, ONTHUYECKas CUJIa COOMpAroIIeH
JUH3bI,  PAAMOAKTUBHBIA  (OH):  IUIAHMPOBaTH  HM3MEpPEHUs,  CcOOUpaTh
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY U BBIMIOJIHATh U3MEPEHUS, CIEAYS MPEIT0KEHHOM
MHCTPYKLUH, BBIYUCIIATH 3HAUEHUE BEJIMYMHBI U aHAJIU3UPOBATH IOJyUYEHHBIC
PE3yNbTaThI C YYETOM 33JaHHOM MOTPEIIHOCTH U3MEPEHUI;

coON0IaTh MpaBWIa TEXHUKU OE30MaCHOCTH IMpu padoTre ¢ JabopaTOPHBIM
000pyI0BaHUEM;

pa3ianyaTh OCHOBHbBIE MPU3HAKU U3YUYEHHBIX (PU3UUECKUX MOJENEN: MaTepuaibHas
TOUKa, a0COJIFOTHO TBEPJO€ TEJIO, TOUCUHBIN UCTOUHUK CBETA, JIy4, TOHKAs JINH3A,
IUTaHETapHAasi MOJIENIb aTOMa, HYKJIOHHAsI MOZIEJIb aTOMHOTO $1/1pa;
XapaKTepU30BaTh MPUHIUIBI JACHCTBUS HW3YYCHHBIX MPHOOPOB M TEXHUYECKHX
YCTPOMCTB C ONOPOM HAa MX OMUCaHud (B TOM YHCIE: CHUIOMETP, NATUYUKU
NIOJIOXKEHUS, PACCTOSIHUS M YCKOPEHHMs, PAKETa, 3XOJIOT, OYKH, IEPHUCKOIL,
¢oroanmapaT, ONTUYECKHUE CBETOBOJBI, CIIEKTPOCKOI, JO3UMETpP, Kamepa
BunbcoHa), wucnonb3yss 3HaHUA O CBOMCTBax (PU3WYECKHUX SIBICHUU U
HEe00XoanMbIe (PU3NUECKUE 3aKOHOMEPHOCTH;

WCIIONIb30BAaTh CXEMbl W CXEMAaTU4YHbIE PHCYHKH W3YYCHHBIX TEXHUYECKHX
YCTPOMCTB, HM3MEPUTEIbHBIX MNPUOOPOB U TEXHOJOTUYECKUX IPOLECCOB MpHU
pelIeHNN Yy4yeOHO--MPAKTUYECKUX 3a/ay, ONTHYECKHE CXEMBbl ISl MOCTPOCHHUS
M300paKEHUM B TIJIOCKOM 3€pKajie U COOUparoIieit JTMH3E,

NPUBOIUTH TMPUMEPHI (HAXOAUTh HH(OpPMALMIO O NpPUMEpax) MNPAKTUYECKOTO
UCIOJIb30BaHUsl (PU3NYECKUX 3HAHUI B MOBCEIHEBHOW >KM3HU JUIsl oOecreueHus
0e30macHOCTH MpU OOpalleHHH ¢ TpUOopaMu M TEXHUYECKUMU YCTPONCTBAMH,
COXPAaHEHHUsI 370pPOBbsi W COOJIIOJIEHUST HOPM HKOJIOTUYECKOTO TMOBEACHUSA B
OKPYXarUIEH Cpee;

OCYIIECTBIISATh MOUCK HH(pOpManuu ¢uandeckoro cojnepxkanuss B HHTepHere,
CaMOCTOSTENbHO (POPMYIUPYsI MMOMCKOBBIN 3alpOC, HAXOAUTh MYTH OMNpEeEICHUS
JIOCTOBEPHOCTH TOJIy4YEHHON HWH(OpMalMKM HAa OCHOBE HMEIOIIUXCS 3HAHUU U
JIOTIOJIHUTEIbHBIX UCTOUHUKOB;



WCIIOJIb30BaTh MPU  BBIMIOJHEHUM YYEOHBIX 3aJlaHUil HAyYHO--TIOMYJISAPHYIO
JIUTEpPaTypy (PU3NYECKOTO COAEpIKaHMsI, CIIPaBOYHBIE MaTEpHUAJIbl, PECYPCHI CETH
WuTepHeT, BianeTh NpPUEMaMHM KOHCIEKTHPOBAHMUS TEKCTa, MPeoOpa3oBaHUs
MH(pOpPMAIMU U3 OJJHOW 3HAKOBOM CUCTEMBI B IPYTYIO;

co3/1aBaTb COOCTBEHHbIE IHCbMEHHBIE W YCTHBbIE COOOIIEHHS Ha OCHOBE
MHPOpPMAILIMU U3 HECKOJIBKUX MCTOYHUKOB (PU3NYECKOTO COJEPKAHUSA, MyOINYHO
IIPEACTABIATh PE3YJIbTATBl MPOEKTHOW HWIIM HCCIEAOBATEIBCKOM JIESITENBHOCTH,
IIPX 3TOM I'PAMOTHO MCIIOJIB30BATh U3YYECHHBIM ITOHATUWHBIA aIllapaT u3y4aeMoro
pasnena (U3MKM M CONPOBOXKIATh BBICTYIUIEHHE IPE3EHTAlUENd C y4eToOM
OCOOEHHOCTEN ayAUTOPUU CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoiauuecTBO 4acoB DJIeKTPOHHbIE
Ne HaunmMeHoBaHMe pa3esioB U TeM K I (uudposbie)
n/n NMporpaMmbI Beero 0; TPOJIBHLIC pﬁaKTquCKHe o0pa3oBaTejibHbIE
padoThI padoThl pecype
Pa3nen 1. ®u3nka u eé pojib B MO3HAHUHN OKPY:KAKOIIEr0 MUPa
bubnnorexa [JOK
11 DusmKa - HayKa O IPHpOZE 2 0 0 https://m.eds00.ru/7f416194
bubnnorexa [JOK
1.2 DUIHICCKAE BETHTHHEL 2 0 0 https://m.eds00.ru/7f416194
. bubnnorexa [JOK
1.3 EcTecTBEHHOHAYYHBII METO I IO3HAHUS 2 0 1 https://m.edsoo.ru/7f416194
Hroro 1o paszaeny 6
Pa3nen 2. [lepBoHayajibHbIE CBeIEHNS 0 CTPOCHUH BellleCTBA
bu6mmotexka [IOK
2.1 Crpoerue Bemectsa 1 0 1 https://m.edso0.ru/7f416194
29 JIBrkeHWe 1 B3aNMOJICHCTBHE YaCTHI] 2 0 1 bu6nmoreka [IOK
) BellleCTBA https://m.eds00.ru/7f416194
bu6mmotexka [IOK
2.3 ArperaTHble COCTOSTHUS BEIIECTBA 2 1 1 https://m.edsoo.ru/7f416194
Hroro 1o pasaeny 5
Pasnen 3. /IBu:KeHHe U B3aMMO/IeliCTBHE Tejl
bubnunorexka [IOK
31 MexaHmaeCkoe IBHKEHHE 3 0 1 https://m.edsoo.ru/7f416194
but6mmoreka [JOK
3.2 WHepims, Macca, IIOTHOCTS 4 0 1 https://m.edso0.ru/7f416194
but6mmoreka [JOK
3.3 Cuna. Bager can 14 1 2 https://m.edso00.ru/7f416194
Hroro 1o pasaeny 21



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

Paznen 4. /laBienune TBEPABIX TeJl, :KUAKOCTEN U ra30B

41 JNaBnenue. [lepenada naBieHus TBEPAbIMH 3 1 bubnuoreka [JOK
' TeJaMU, XXUJIKOCTSAMHU U Ta3aMH https://m.edso00.ru/7f416194
bu6mmoteka [IOK
4.2 JlaBreHne XHJKOCTH S 0 https://m.edsoo.ru/7f416194
bubnnorexa [JOK
4.3 ATMOC(EpHOE NaBieHHe 6 1 https://m.edsoo.ru/7f416194
44 JleiicTBHE )KUIKOCTH U Ta3a Ha OTPYKEHHOE 7 3 bu6nmorexka LIOK
' B HHUX TEJIO https://m.edso00.ru/7f416194
Hroro no pasaeny 21
Pa3nen 5. PaGora u MoIHOCTb. DHeprusi
bubnuorexa [JOK
51 Pabora 1 momHoCcTs 3 1 https://m.edso0.ru/7f416194
bubnuorexa [JOK
5.2 1IpocTie MeXaHH3MEL S 1 https://m.eds00.ru/7f416194
bu6mmotexka [IOK
5.3 Mexanyrieckas SHEprus 4 0 https://m.edsoo.ru/7f416194
Hroro no pasaeny 12
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 15



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

8 KJIACC

KosauuyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM (uudposbie)
Ne i/ — Beero KOﬁHTpOJIbHLIe HpﬁaKanecmle 06PA30BATEIbHBIE
padoThI padoThbI pecypes
Pasznea 1. TenjioBbIe ABJICHUA
. bubnuorexa [JOK
11 CTpoeHme n CBOVCTBA BelCCTBa ! 0 0 https://m.edsoo.ru/7f4181ce
bubnuorexa [JOK
12 Tennoseie npouecee: 2l ! > https://m.edsoo.ru/7f4181ce
Hroro no paszaeny 28
Pa3nen 2. JnekTpuyecKue U MAarHUTHBIE SIBJIEHUSA
21 DNIeKTpUUYECKHE 3aps/ibl. 3apsHKCHHbBIE TeTa U 7 0 1 bubmmoreka [JOK
' UX B3aHMOJICHCTBHE https://m.edsoo.ru/7f4181ce
. N bubnuoreka [JOK
2.2 [TocTOSIHHBIH AITEKTPHYECKHIA TOK 20 1 7 httos://m.edsoo.ru/7f4181ce
bu6mmoteka I1IOK
2.3 Marnutbie sBeHHA 6 1 15 https://m.edsoo.ru/7f4181ce
bu6nmorexka [IOK
24 OMeKTPOMArHHTHAA HHYKIUA 4 0 0 https://m.edsoo.ru/7f4181ce
Hroro mo paszeny 37
Pe3epBHOE Bpemst 3
OBLIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 3 14.5



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

9 KJIACC

KosmnuecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM (uudposbie)
Ne i/ — Beero KOﬁHTpOJIbHLIe HpﬁaKanecmle 0BpA30BATETbHbIC
padoThI padoThbI pecypes
Pasznea 1. Mexannueckue siBJICHUSA
11 MexaHnueckoe JIBUKEHHUE U CIIOCOObI €ro 10 0 1 bu6mmoteka LIOK
' ONMCAHUSA https://m.edsoo.ru/7f41a4a6
. bubnnorexa [JOK
12 BsaumoneticTsue e 20 ! 3 https.//m.edsoo.ru/7f41a4a6
bubnnorexa [JOK
13 3aKoHbI COXpaneHI 10 0 3 https://m.edsoo.ru/7f41a4a6
Hroro no pasaeny 40
Pa3pnen 2. Mexann4yeckue Koj1e0aHUsI M BOJIHbBI
bu6nmmotexka [IOK
2.1 Mexanwraeckue Konebanms ! 0 3 https://m.edsoo.ru/7f41a4a6
bu6nmmorexa [IOK
2.2 Mexanueckne BOMHEL 3ByK 8 ! 3 https://m.edsoo.ru/7f41a4a6
Hroro no pasaeny 15
Pazaen 3. DiieKTpOMarHuTHOE MoJie U 3JIeKTPOMATHUTHBIE BOJTHBI
31 DIIeKTPOMarHUTHOE TIOJIC U 6 0 ) bubnmnoreka [IOK
' JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pasaeny 6
Pazgen 4. CBeToBbIe SIBJIEHUSA
but6mmoreka [JOK
41 3aKoHbI pacpoCTpaHCHNA CBETa 6 0 2 https://m.edsoo.ru/7f41a4a6
but6mmoreka [JOK
4.2 JIaH3L! M ONTHYECKHE MPHOODEL 6 0 3 https://m.edsoo.ru/7f41a4a6
4.3 Paznoxxenne 6em0ro cBeTa B CIIEKTP 3 0 2 bubmorexa IJOK

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



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

Hroro no pazaeny

15

Pa3zgen 5. KBanToBbIe iBJIeHUSA

5.1 Henyckanue 1 MOIIIOIEeHUe CBETa aTOMOM 4 1 ]F?H@_IHOTeKa HOK
ttps://m.edsoo.ru/7f41a4a6
5.2 Ctpoenune aTOMHOTO sizipa 6 1 ]f?t%tlgs?ll;lr?]fdlcs?) (Hr(u)/I7<f 112426
53 | Slepuuic peariun 7 L i imedsoosuritadss
Hroro no paszaeny 17
Pa3nen 6. [ToBTOpPHTEIHLHO-0000 AU MOTYJIb
6.1 [ToBTOpeHUE M 006001IIEHUE COIEPIKAHUS 9 2 bubnuoreka [JOK
Kypca ¢u3uku 3a 7-9 kinace https://m.edsoo.ru/7f41a4a6
Hroro no pasaeny 9
OBIIEE KOJIMYECTBO YACOB I10 ITTPOTPAMME 102 27



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




HOYPOYHOE IIVTAHUPOBAHUE

7 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka KonTpoabnbie IIpakTudecku
n/n yp Bcero 06 poa ¢ pﬁ cekme o0pa3oBaTe/bHbIC
a00TbI a00ThbI
p p pecypchbl

1 ®dusuka — HayKa o npupoje. JABneHus
MIPUPOIBI
Du3nYECKUE SBICHUSA
dusnyuecKue BEJIMUYUHBI U KX U3MEPEHUE
VYpok-uccnenosanue "M3mepenue

4 TEeMIIepaTypbl PY IOMOIIN KUJKOCTHOTO 1
TEPMOMETPA U AaTYUKA TEMIEPATyphl"

5 Meroasl HaydyHOrO no3Hanus. OnucaHue bu6mmoreka [IOK
(u3MYECKUX ABJIEHUH C TOMOIIBIO MOJIENIEN https://m.edsoo.ru/ff09f72a
VYpok-uccnenosanue "[IpoBepka runoressl:

5 JAIbHOCTh MOJICTA IAPUKA, MYIIEHHOTO 1
TOPU30HTAIILHO, TEM OO0JIblIIE, YeEM OOJIbIIIEe
BBICOTA ITycKa"

7 CTpoeHHe BelecTBa. OMbBITEI, JOKA3bIBAIOIINE Bubnuoreka ]_[OK
JUCKPETHOE CTPOCHUE BEILIECTBA https://m.edsoo.ru/ff09fe0a

bubmuoteka [IOK

8 JIBr>KeHME YacTHIl BEIIECTBA : 1

https://m.edsoo.ru/ff0a013e

9 Ypoxk-uccnenoBanue «OMNbITHI IO 1
HaOJTIOJICHUIO TEIIJIOBOTO PACIIHPEHUSI Ta30B)»

10 ArperaTHble COCTOSTHUS BEIIECTBA
OCc00EHHOCTH arperaTHBIX COCTOSTHUN BOJIBI. BuG 110K

nonroTexa

11 0O0600mienue 110 pasneny «llepBoHadaILHEIE

P Y P https://m.edsoo.ru/ff0a0378
CBEJICHUS O CTPOEHUU BEILIECTBA»
12 Mexannueckoe qBuxXeHHe. PaBHOMEpHOE U bubmmoreka LIOK



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

HEPaBHOMEPHOE JABM)KCHHE

https://m.edsoo.ru/ff0a05c6

13 CkopocTb. EnuHHIIBI CKOpOCTH EH@_IHOTeKa LOK
ttps://m.edsoo.ru/ff0a079c
14 Pacuer nyTtu 1 BpeMeHU JBUKCHHS EH@_IHOTeKa LOK
ttps://m.edsoo.ru/ff0a0ae4
15 WNueprusa. Macca — mepa HHEPTHOCTH TeJl Egg%ﬁ? dI;?)ou.r(u)/IlfanOﬂO
16 IInoTHOCTE BemiecTBa. Pacuet Macchl 1 bubmnoreka LIOK
o0beMa TeJa 1Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Ha6opaTopHa;¥ pabota «Onpenenenue
IJIOTHOCTU TBEPJIOTO TEa
18 Pertenne faz[aq no teMe "[limoTHOCTH bubmnoreka LIOK
BEIIECTBA https://m.edsoo.ru/ff0al23c
19 Cuna Kak XxapakTepuCTHKA B3aUMOICHCTBUS
ten. Cuna ynpyroctu. 3akon ['yka
JlabopaTtopHas paborta «3yyenue
20 3aBHCHMOCTH pacTshkeHus (aedopmariun)
MPYXUHBI OT IPHIOKCHHOHN CHITBI»
21 [[“IBnenue Tsarotenus. Cuina TsHKecTH
2 | e ot e et o Busorea 101
N https://m.edsoo.ru/ff0al778
23 Cuia TsKecTu Ha APYTUX IJIaHeTax. bubnmnoreka [IOK
Pu3nyecKue XapakKTEPUCTUKY IJIAHET https://m.edsoo.ru/ff0a1502
24 N3mepenne cui. Jlunamometp E’[PtI[?sJ:I/I;Ir%Tee di?)(ﬁalfanlScc
25 Bec tena. HeBecomocTh Eggﬁﬁ?}f dii(ﬁalfanl??S
%6 CJIO)KVeHI/Ie ABYX CHII, HAllPaBJICHHEIX 110 Bbubnuorexa [IOK
OJIHOM NpsIMOM. PaBHOIEHCTBYIOIIAS CUIT https://m.edsoo.ru/ff0ala70
7 Pemenue 3anau no reme "PaBHozelcTBYIOIIAs

cui"



https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
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https://m.edsoo.ru/ff0a1a70

28 Cuna TpeHus u e BUAbl. TpeHue B Ipupojae u bubmuorexa [JOK
TEXHUKE https://m.edsoo.ru/ff0alb9c
Jlaboparopnas pabota «3yueHue
3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKECHUSI OT bubnmoreka [JOK

29 :

CWJIBI JJABJICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
COTPUKACAIOIINXCS TTOBEPXHOCTEH»

30 Pemenue 3ana4 Ha onpeneneHue
PaBHOJACHCTBYIOIIEH CUIIbI
Pemenue 3amau mo temam: «Bec Tena»

31 « a(bnqecxﬂoe n300pakeHue CUID» «C,I/IJII)I» bubmotera [IOK

P . P ’ ’ https://m.edsoo.ru/ff0aldeQ
«PaBHOJEHCTBYIOMIAS CHIT»
KontponbHas padoTa 1mo Temam:
30 «MexaHn4YecKoe JIBIKeHue», «Macca,
IJIOTHOCTBY, «Bec tenay, «['padudeckoe
n300paxeHue cuimy, «CHITbI»

33 Hasnenue. CiocoObl yMEHbIIICHUS U bu6mmorexa [IOK
YBEIUYEHHUS 1aBJICHUS https://m.edsoo.ru/ff0a20a6

34 JlaBneHue raza. 3aBUCUMOCTb JIaBJICHUS Ta3a bu6nunoreka [JOK
oT 00bEMa, TeMIepaTypsbl https://m.edsoo.ru/ff0a2376

35 [lepenaua naBneHust TREPABIMU TEIAMH, bu6mmoreka [IOK
JKUJIKOCTSIMU U ra3aMu. 3akoH [lackais https://m.edsoo.ru/ff0a25b0

36 JlaBiieHUE B )KMIKOCTHU U ra3e, BBI3BAHHOE bubnuoteka [IOK
JIEICTBUEM CHUJIBI TSHKECTH https://m.edsoo.ru/ff0a2718

37 Pemenue 3amau no teme «JlaBieHue B bubmuorexa [JOK
JKUJIKOCTH M Ta3e. 3akoH Ilackansy https://m.edsoo.ru/ff0a2826

bu6mmoreka [IOK

38 Coobmaromnecs cocyas! https://m.edsoo.ru/ff0a2970

39 I'mapaBnuueckwii mpece bubmmorexa TIOK

b p https://m.edsoo.ru/ff0a3136

40 Manomertpsl. [IopiHeBo# KUAKOCTHBIM HACOC

41 ATt™Mocdepa 3eMitn ¥ IPUUUHBL € bubnnorexa [HOK

CYIIECTBOBAHUA

https://m.edsoo.ru/ff0a2b5a
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https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
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bu6mmoreka [IOK

42 Bec Bo3nyxa. AtmocdepHoe naBieHue httos://m.edsoo.ru/ff0azb5a
43 N3mepenue atmocdepHoro nasiaeHus. OmnbIT bubnmoreka [JOK
Toppuyeinu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTBH aTMOC(EPHOTO TaBJICHHS OT bubnuoreka [IOK
44 _
BBICOTHI HaJl YPOBHEM MOPS https://m.edsoo.ru/ff0a2fc4
Bapomerp-anepoua. AtmochepHoe 1aBiIeHne bubmmoreka LIOK
45 _
Ha pa3JIMYHBIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amad mo reme " AtmochepHoe
naByeHue"”
47 JleiicTBHE )KUJIKOCTH U Ta3a Ha OTPYKEHHOE bubnunoreka [IOK
B HUX T€JIO. ApXHUMeJIoBa CUiia https://m.edsoo.ru/ff0a3276
Jlaboparopnas pabora «OnpenencHue
48 BI:ITaJIIDKI/IBEIO e?ﬁ CHJIbI eﬁpcsa IOIIEH HA bubmiorexa LIOK
R A yrom https://m.edsoo.ru/ff0a33fc
TEJI0, TIOTPYKEHHOE B JKUJIKOCTh
JlabopaTopHas paboTa 1o Teme
«HccnenoBanue 3aBUCUMOCTH Beca Teja B bubnmnoreka [IOK
49 \ . :
BOJIE OT 00BbEMa MOTPYKEHHOM B KUIKOCTh https://m.edsoo.ru/ff0a3514
4acTH Tea
bu6mmoreka [IOK
50 Tnasarmae Ten https://m.edsoo.ru/ff0a3a96
JlaGoparopHas pabora "KoHcTpyupoBanue
51 apeoMeTpa WM KOHCTPYUPOBAHUE JIOJKU U
ompeielIeHUE €€ rPy30MmoILEMHOCTH"
Pemenwue 3amau mo Temam: «I[lnaBanue cymoB.
52 Bo3n onn'jsaHHe» «/laBineHue TBE HzﬂTen bubmorexa LIOK
yxor ’ P ’ https://m.edsoo.ru/ff0a3654
KHUJKOCTEH U Ta30B»
53 KonTponpHas pabota o reme «JlaBienue
TBEPABIX T, KUIKOCTEH U Ta30B)»
bu6mmoreka [IOK
o4 Mexanmeckas paGora https://m.edsoo.ru/ff0a3f82
55 MomHocTs. EnMHUIBI MOIITHOCTH bu6mmoreka [IOK
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https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82

https://m.edsoo.ru/ff0a3f82

VYpok-uccnenoBanue "PacyeT MOIHOCTH,

56 . \ 1
pa3BUBaeMOM MpU MOIBEME 110 JIECTHULE"
57 [Ipocteie Mexanu3mel. Peruar. PaBHoBecue
CHWJI Ha phluare
Prruaru B TexHuke, ObITY U IPUPO/IE.
58 Jlaboparopuast pa6,0Ta «i]/ICCJI]ZI[EBaHI/IG 05 bubanorexa [IOK
N ' https://m.edsoo.ru/ff0a478e
YCIIOBUI paBHOBECHS pbIUaray
Pemienne 3agau o Teme «Y c10BUA bubmnoreka LIOK
59 _
PABHOBECHSI pbI4ara» https://m.edsoo.ru/ff0a48a6
KoadduumenT noiesHoro aeicTus
60 mexanmsma. JlaGoparopHas pabora 0.5
«M3mepenue KII/I HaKJIOHHOW TIJIOCKOCTH
61 Pemenune 3agay no teme "Pabota, MOIIHOCTD, bu6nmoreka [IOK
KI1a" https://m.edsoo.ru/ff0a4c48
Mexannueckas 3Heprus. Kunernueckas u bubnnorexa [HIOK
62 _
MIOTEHIMAIbHAs DHEPT U https://m.edsoo.ru/ff0a4252
63 3aKOH COXPAHECHUS MEXaHUIECKOW YHEPTHU bubmorexa LIOK
P p https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEPUMEHT IO TEME
"IKCIIEpUMEHTATILHOE OTNIPEACIICHHE
64 W3MEHEHUs KUHETUYECKON Y MOTEHUNATbHON 1
SHEPTHUH TP CKAaTHIBAHUH TEJIa 0 HAKJIOHHOU
I0CcKOCTH"
65 Kontponbras pabora o teme «Pabota u
MOIIHOCTb. DHEPTUS»
66 PesepBHblit ypok. PaboTa ¢ Tekctamu 1o teme bubnnorexa [HOK
"MexaHnuyeckoe IBHKeHue" https://m.edsoo.ru/ff0adeeb
67 PesepBHblit ypok. PaboTa ¢ Tekcramu 1o teme bubnnorexa [HOK
"JlaBieHue TBEPABIX TN, )KUAKOCTEN U ra3oB"” https://m.edsoo.ru/ff0a4ffe
68 PezepHblil ypok. PaboTa ¢ TekcTamu 1o Teme

"PaboTa. MomtHocTs. DHeprus"
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OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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8 KJIACC

KosmnyecTBO yacoB DJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka
. yp Beero KOGHTPOJILHLIC l'[pﬁaRanecRue 06pA30OBATEBHbIE
padoThI padoThI pecypebi
OCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
1 KHHETUYCCKOW TCOPUH U MX OIBITHBIC Bubmmorexa LIOK
e — https://m.edsoo.ru/ff0a5256
2 Macca u pazmep aTOMOB U MOJIEKYJT
3 Mopenu TBEpAOTO, )KUIKOTO U Ta3000pa3HOTO bubnuoreka [JOK
COCTOSIHM BEIIECTBA https://m.edsoo.ru/ff0a540e
OOBsICHEHHE CBOMCTB TBEPJIOTO, KUIKOTO U
4 ra3000pa3HOro COCTOSTHUM BEIECTBA Ha
OCHOBE IOJIO)KEHU I MOJIEKYJISIPHO-
KMHETUYECKON TEOPUHU
5 Kpucrannuueckue u amopdHsbie Tena BH6J_mOTeKa HOK
https://m.edsoo.ru/ff0a5800
5 CmauvBaHMe U KaWJUIIPHOCTb. bubnnoreka [IOK
IToBepXHOCTHOE HaTsIKEHUE https://m.edsoo.ru/ff0a5530
bu6mmoteka [IOK
! Tenuosoe pacuiperue u cxarue https://m.edsoo.ru/ff0a5a26
8 Temneparypa. CBsi3b TEeMIIEpaTyphl CO
CKOPOCTBIO TETTIOBOTO JIBUYKEHUS YaCTHII
9 Buytpennss sueprusi. CnocoObl U3MEHEHUS bubmuorexa [LIOK
BHYTPEHHEHN SHEPrUuun https://m.edsoo.ru/ff0a5c60
10 Bunsl Ternonepenaun BH6J,H/IOTeKa HOK
https://m.edsoo.ru/ff0a6412
VYpoxk-koHpepenuus "[IpakTnyeckoe
11 HUCIO0Ib30BaHNE TEIJIOBBIX CBOICTB BELIECTB U 1 Egi@%ﬁ%ﬁiﬁgﬁ 0a65c0
MaTepHUaioB B IEJISIX dHEProcoOepekeHus " ps-/im. '
12 KommuectBo Temnorsl. Y aensHas but6mmoreka [JOK



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0

TEIJIOEMKOCTh https://m.edsoo.ru/ff0a6976
13 YpasHenue temnoBoro Oananca. TermnooOMeH bubnuorexa [IOK
U TEIIOBOE PABHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopatopnas pabota "VccnenoBanue
14 ;IBnelfnﬂ TEHJIO(I))6MeHa npu CMSH_II/IBaHI/II/I bubmmorexa [IOK
. Hanp " https://m.edsoo.ru/ff0a6a98
XOJIOJTHOW U TOpsiYe BOJIBI
Pacyer konuuecTBa TEMIOTHI, HEOOXOJUMOTO
15 JUTsl HAarpeBaHusl TeJla U BBIICIIIEMOT0 UM MPHU
OXJIaXICHUN
Jlaboparopuas padora "Onpenernenue bubnmoreka [IOK
16 . " :
yZI€JIbHOM TEMJI0EMKOCTH BEIIECTBA https://m.edsoo.ru/ff0aébb0
17 OHeprus TOIUIMBA. Y IebHAsI TEIUIOTA bu6mmoteka LIOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[1naBneHue u oTBEpACBaHHE
bubnuorexa [JOK
KPUCTALTMYECKHX TeJ. Y IelbHasl TeroTa
18 P A https://m.edsoo.ru/ff0a71d2
TUTABIICHHSI
JlaGopatopnas pabota "Onpenenenue bubmuoreka [LIOK
19 ~ n -
YAEIbHOM TEIUIOTHI TUIaBIEHUS JIbIA https://m.edsoo.ru/ff0a72fe
20 [TapooOpa3zoBaHue U KOHACHCALUS. bubmuorexa [TOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunienne. Y nenpnas temiora
21 napooOpa3oBaHMsI U KOHAECHCAIIUH. bubmuotexa [LIOK
3aBUCUMOCTb TEMIIEPATYPbl KUTIEHHSI OT https://m.edsoo.ru/ff0a786¢c
aTMoc(hepHOro JaBICHUS
Brnaxuocts Bozyxa. JlaboparopHast pabota
22 "Onpenenenue gﬁocheanoﬁinaxE{OCTn Bubmiorexa LOK
P o https://m.edsoo.ru/ff0a7628
BO3/yXa
23 Pemenue 3ama4 Ha onpesiesieHre BIAKHOCTH
BO3/yXa
[TpuHIUIIBI paOOTHI TEIUIOBBIX IBUTATENICH .
24 [TapoBas TypOuHa. [IBurareiab BHyTPEHHETO

CrOpaHus



https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
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KIIJI TermoBoro aurarens. TemnaoBeie

bubnuorexa [IOK

2 "

S JBUTATEIIN U 3alLATA OKPYKAIOLIEH Cpenbl https://m.edsoo.ru/ff0a7c7c

26 3aKOH COXpaHEHUS U MIPEBPAILICHUS SHEPTUH B
TEIUIOBBIX Ipoleccax
[ToaroroBka Kk KOHTPOJIBHOM paboTe MO TemMe Bu6 110K

27 "TemnnoBsie siBneHUs. MI3MeHeHHe arperaTHbix HOJIHOTCKA

o " P https://m.edsoo.ru/ff0a83f2
COCTOSIHMI BEIleCTBa
KonTponbHas padota mo reme "TeruioBsie
28 SIBJICIfI/ISI I/IsMepHeHI/Ie arperaTHbIX COCTOSHHM buGnnorexa LIOK
u p https://m.edsoo.ru/ff0a86ae
BELIECTBA

29 Dnektpusanus Teil. [[Ba poaa aneKkTpuyecKkux
3apsoB

30 Ypok-uccienoBanue "IaeKTpU3aIus Tl
MHIYKIMENW U IPU CONPUKOCHOBEHUH"

31 B3aumopeiicTBue 3apskKeHHbBIX Tell. 3aKOH bubnnorexa [IOK
Kynona https://m.edsoo.ru/ff0a87e4
Dnektpuyeckoe nojie. HanpspkeHHOCTh

32 3neKT§quCKoro OISt HpEHupm Bubmiorexa LOK

' . https://m.edsoo.ru/ff0a8al0a
CYTNEPIIO3UIINH JIEKTPUUECKHUX MOJIEH
33 Hocutenu anekTpuyeckux 3apsaos.
DOneMeHTapHbIH 3apsia. CTpoeHue aroma

34 IIpoBOAHMKY U AUDIEKTPUKH. 3aKOH bubmuotexa [LIOK
COXPAHEHUS JEKTPUUECKOTO 3apsiaa https://m.edsoo.ru/ff0a8ef6

35 Pemenue 3aga4 Ha TpUMEHEHNE CBONCTB bubmuorexa [LIOK
DIEKTPUYECKUX 3aps0B https://m.edsoo.ru/ff0a90cc
DNEeKTPUYECKHUM TOK, YCIOBUS €T0

36 cymecI;BOBaHI/Is{ I/ICquHHKH DIIEKTPUYECKOTO Bubmorexa LOK

’ https://m.edsoo.ru/ff0a95a4
TOKa
37 JlecTBUS AIEKTPUUECKOTO TOKA bubnmorexa LIOK
P https://m.edsoo.ru/ff0a96b2
38 VYpok-uccnenosanue "Jleiictue

SJICKTPHUYCCKOI'O IMOJIA Ha ITPOBOAHUKHU U



https://m.edsoo.ru/ff0a7c7c
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https://m.edsoo.ru/ff0a8a0a
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JURJIEKTPUKA"

39 DIEeKTPUYECKHUI TOK B ME€TaLIaX, JKUIKOCTSIX bubnnoreka [IOK
U ra3ax https://m.edsoo.ru/ff0a9838

40 DnexTpuueckas Uenb U e¢ COCTaBHbIC YaCTH
Cuna toka. JlabopaTopHas pabora bubnnoreka [IOK

a o .. 05 |

3MEPEHUE U PEryJIMPOBAaHUE CHIIBI TOKA https://m.edsoo.ru/ff0a8bd6
DnexTpuueckoe HarnpsbkeHue. BoabTMerp.
42 Jla6o Fe)lTo Hast a6o$a "UsmepeHue u b 0.5 bubamorexa LIOK
PaTopHai b b ' https://m.edsoo.ru/ff0ade14
pEryJIUpOBaHKE HAMPSHKCHUS
CornpoTuBiieHrE TPOBOJHUKA. Y I€TIbHOE bubnnoreka [IOK

43 .

CONPOTHUBJICHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
Jlaboparopnas paboTa "3aBHCUMOCTH
AIEKTPUUYECKOTO CONTPOTUBIICHUS IPOBOTHUKA bubnmoreka [IOK

44 1 .

OT €r0 JUIMHBI, TJIOIIA/IU MMONEPEYHOrO https://m.edsoo.ru/ff0aa738
cedeHus u marepuana”

45 3aBUCHUMOCTD CUJTBI TOKA OT HATIPSKEHHUSI. bubnnorexa [IOK
3akon OMa 1t yJacTKa 1enu https://m.edsoo.ru/ff0aa44a
JlaGopatopHnas pabora "HccnenoBanue

46 3aBUCUMOCTH CHJIBI TOKA, UIYIIETO Yepes3 1 bubnnorexa [IOK
PE3UCTOP, OT COIPOTUBIIEHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HaIpsDKEHUs Ha pe3ucTope”

47 [TocnegoBarenbHOE U MapallieIbHOE
COEIMHEHUS IPOBOJHUKOB
Jlaboparopnas pabota "IIpoBepka mpasuiia

48 CJIO)KEHUS HaMPsDKEHUN TTPU 1 bubnmnoreka [IOK
[IOCIIE€A0BATEIBEHOM COCAUHEHUH IBYX https://m.edsoo.ru/ff0aaa58
pe3ucTopon"

Jlaboparopnas pabota "IIpoBepka mpasuiia
49 JUISL CHIIBI TOKA TIPH MapaILIeIbHOM 1 bubmorexa [IOK
" https://m.edsoo.ru/ff0aadle
COCAMHEHUU PE3UCTOPOB
50 Pemrenue 3anay Ha npumeHeHue 3akona Oma but6mmoreka [JOK

AJIg Pa3iIndYHOr0 COCAMHEHUA ITPOBOAHHUKOB

https://m.edsoo.ru/ff0aaf8a
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https://m.edsoo.ru/ff0a9e14
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51 PaboTa 1 MOIITHOCTH JIEKTPUUECKOTO TOKA. bubnuorexa [IOK
3akoH Jlxoyna-Jlenna https://m.edsoo.ru/ff0ab124
59 Jlaboparopuas padora "Onpenenenue padboTs 1 bubmmoreka [JOK
Y MOIIHOCTHU 3JIEKTPUYECKOro ToKa" https://m.edsoo.ru/ff0ab3e0
DNEeKTpUYECKHE LM U MTOTPeOuTenn
. bubnuoreka [JOK
53 ANEKTPUYECKOi dHeprun B ObITY. KopoTkoe
P P Y- R0P https://m.edsoo.ru/ff0ab660
3aMbBIKaHUC
[ToaroroBka Kk KOHTPOJIBHOU paboTe 1O TEME
"DyeKTpUUecKue 3apsibl. 3apsHDKCHHBIC Tella U bubnnoreka [IOK
54 . .
UXx B3auMoaeicTBUd. [1oCTOAHHBIN https://m.edsoo.ru/ff0abd2c
AIEKTPUUYECKUN TOK"
Kontposnbnas pabota mo teme
"DreKTpuUecKue 3aps/ibl. 3apsLKEHHbBIE Tella U bubnnoreka [IOK
95 . . _
uXx B3auMojiercTBus. IlocTossHHBIN https://m.edsoo.ru/ff0abea8
AJIEKTPUYECKUM TOK"
56 ITocTossHHBIE MAarHUTHI, UX B3aUMOJICHCTBHE
57 VYpok-uccnenonanue "N3ydenue noiei 1 bubmuoreka [LIOK
MOCTOSIHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
MaruuTHOE 1ojie. MarauTHoe noJie 3eMiIu 1 bu6mmoteka [IOK
58 ,
€ro 3HaYeHUE JJI )KU3HU Ha 3emiie https://m.edsoo.ru/ff0acOba
OmnbIT OpcTena. MarHuTHoOE 1moje
59 BHGKTpI/IgleCKOFO TOKa MaraurtHoe nose Bubmorexa IIOK
https://m.edsoo.ru/ff0acld2
KaTYIIKA C TOKOM
[IpuMeHeHne 3eKTPOMarHuTOB B TEXHUKE.
N but6mmoreka [JOK
60 JlaboparopHnast pabota "M3ydueHue aeicTBUs 0.5
patop P yi 6 " https://m.edsoo.ru/ff0ac74a
MarHUTHOTO TIOJISI Ha POBOJTHUK C TOKOM
DNEeKTPOABUTATEINb TOCTOSTHHOTO TOKA.
Hcnonb30BaHue 2IEKTPOABUTATENIEH B
61 TEXHUYECKHUX YCT oﬁch:lIx Y Ha TPAHCTIOPTE bubmorexa [IOK
yerp " P pTe. https://m.edsoo.ru/ff0ac86¢
JlabopaTopHas pabota "KoncrpyupoBanue u
u3ydeHue paboThl AJIeKTpoaBUTaTeNs"
62 OmnprTel Papanes. 3aKOH IEKTPOMArHUTHOM
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naaykuud. [pasumno Jlenna

OnexrporenepaTop. CriocoObl MOTyYeHUs

63 ANIEKTPUUECKON IHEPTUU. DICKTPOCTAHINH HA 1
BO300HOBJISIEMBIX UICTOYHHKAX SHEPTUU
64 [ToaroroBka Kk KOHTPOJIbHOM paboTe Mo Teme 1
"DJIeKTpUUECKUE U MAaTHUTHBIC SIBJIICHUS"
65 Kontposbhas pabota mo teme 1 bubnnoreka [IOK
"DJIeKTpUUECKUE U MAaTHUTHBIC SIBIICHUS " https://m.edsoo.ru/ffO0ach14
66 PesepBHblit ypok. PaboTa ¢ TekcTamu o Teme 1 bubnnorexa [IOK
"TeruoBbie sBreHUs" https://m.edsoo.ru/ff0acc5e
67 PesepBHblil ypok. PaboTa ¢ Tekcramu 1o Teme 1 bubnuorexa [LIOK
"TloCTOSIHHBIN 1EKTpUUYECKUI TOK" https://m.edsoo.ru/ffOacdc6
68 PesepBHblil ypok. PaboTa ¢ Tekcramu 1o Teme 1
"MaruuTHbI€ sIBJICHUS"
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 14.5



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

9 KIIACC

KosmnyecTBO yacoB DJIeKTPOHHbIE
Ne nudposbie
/i Tema ypoka Beero Kourposbupie| Ipakruyeckue o PAIOBATEIBHBIE
padoThI padoThI pecypebi
1 Mexanunyeckoe ABUKeHHE. MarepuanbHas 1
TOYKa
2 Cucrema orcuera. OTHOCUTEIIBHOCTh 1 bubnuorexa [IOK
MEXaHUYECKOTO JIBUKEHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE NIPSIMOJIMHEWHOE IBH)KCHUE 1 bubmaorexa LIOK
p p A https://m.edsoo.ru/ff0ad19a
4 HepaBHOMepHOE IPSIMOJIIMHENHOE IBU)KEHUE. 1
CpenHsis ¥ MTHOBEHHAsI CKOPOCTh
5 [IpsimonrHENHOE paBHOYCKOPEHHOE 1 bubmuorexa [JOK
JIBUKEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CKopocCTh MPSIMOJIMHENHOTO
6 PaBHOYCKOPEHHOTO JABMkeHus. [ padux 1
CKOPOCTH
JlaGopaTtopHnas paborta "Onpeaenenue
7 CKO peHI/ISIi Tenzf) MIpY paBHO pCIfO €HHOM 1 1 bubnnorexa LIOK
yeKop pup . ycKop " https://m.edsoo.ru/ff0adb18
JIBU>KEHUU 110 HAKJIOHHOM TJIOCKOCTH
8 CBo6oanoe nmagenue ten. Onsitel [ anumnes 1
PaBHOMEpHOE NBH)KEHUE TTO OKPY>KHOCTH.
9 ITepuo I/FI) qaCle)Ta oOpamienus pJYI)I/II(HeI)'IHaSI u 1 bubmaorexa LIOK
PHOZ patl ’ https://m.edsoo.ru/ff0ael76
YTJI0Basi CKOPOCTH
10 [leHTpOCTpEeMUTETHEHOE YCKOPEHUE 1
. but6mmoreka [JOK
1
11 ITepBeiit 3akoH HproToHA. BexTop cuibl https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HetoTona. PaBHoaeicTByto1as 1 bubmuorexa [IOK

cujia

https://m.edsoo.ru/ff0ae72a



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a

bu6mmoreka [IOK

13 Tpernii 3akoH Herotona. Cyneprio3unus cui https://m.edsoo.ru/f0ae982

14 Pemenue 3a7a4 Ha MpUMEHEHUE 3aKOHOB bu6mmoteka LIOK
Herotona https://m.edsoo.ru/ffOaeb6c

15 Cuna ynpyroctu. 3akoH ['yka ﬁgg?;gg%iiﬁ(&ﬁ%ecaz

16 Pemenue 3anay no reme «Cuia ynpyroctu»

17 JlabopaTtopHas padota «OnpeneneHue bubmmoreka [IOK
JKECTKOCTHU MPYKUHBI» https://m.edsoo.ru/ff0aee28

bubnnoreka [IOK

18 Cuna Tpenus Pt dsoo. WH0af738

19 Pemenue 3amau no reme «Cumna TpeHUs» ]r;m@_mmem HOK

ttps://m.edsoo.ru/ff0afa26

20 JlaboparopHas pabota "OnpeneneHue bubnnoreka [IOK
KO3 duLIMeHTa TPEHUS CKOJIbXKEHUS " https://m.edsoo.ru/ffOaf8be

21 Pemenne 3amad mo teme "3akonsl HeroTOHA. bubnuoreka [JOK
Cuna ynpyroctu. Cuna Tpenus" https://m.edsoo.ru/ff0afb8e

29 Cuna TsKeCTH M 3aKOH BCEMHUPHOTO bubnnoreka [IOK
TATOTEHUS. Y CKOpEHHE CBOOOAHOTO MaIeHUS https://m.edsoo.ru/ff0af044
VYpoxk-koHpepennus " J[BuskeHne T BOKPYT

23 rpaBUTalMOHHOTO IeHTpa (ComHeyHas
cucrema). ['amaktuxu"

24 Pemenne 3amad mo reme "Cua TSKeCTH U bubmuorexa [JOK
3aKOH BCEMUPHOTO TATOTEHUA" https://m.edsoo.ru/ff0af5f8

o5 ITepBas kocmMuueckasi ckopocTs. HeBecoMocThb bu6mmoreka [IOK
U IIEPETPY3KU https://m.edsoo.ru/ff0af33c
PaBHOBeCHE MaTEpUAILHONW TOYKH.

2 AOGcomoTHO TBEpIOE Teno. PaBHOBecHe bubnmnoreka [IOK
TBEP/OrO Tella C 3aKPEIUICHHON 0ChI0 https://m.edsoo.ru/ff0afe36
BpallleHUs

27 MowmenT cwibl. LleHTp TshxecTn



https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
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https://m.edsoo.ru/ff0afe36

Pentenue 3amay mo treme "MOMEHT CHIIEL.

bubnnorexa [IOK

28 Lentp TsxecTn" https://m.edsoo.ru/ff0b02b4
'I:IOIIFOTOBKa K KOHTPOJIbHOM paboTe [0 TeMe En6miorexa LIOK
29 Tle\jlﬁxaHquCKoe nBmxenue. Bzaumonaeiicteue https://m.e dsofru 100408
30 KonTtponbnas pabora 1o TeMe "MexaHnueckoe bubnuorexa [IOK
nexenue. Bzaumonencraue tea" https://m.edsoo.ru/ffOb06ec
3| conpumernmnmmymea. Ynpyroe i neypyros Bubmiorexa LIOK
. https://m.edsoo.ru/ff0b07fa
B3aUMO/ICHCTBHE
39 Pewenue 3ana4 o reme "3akoH COXpaHEHUs bubnnoreka [IOK
umnyibca" https://m.edsoo.ru/ff0b096¢c
33 YpOK-KOHq)epeHuHﬁ""PeaKTI/IBﬁoe JBUKECHUE B
IPUPOJIE U TEXHUKE
34 Mexanunueckas paboTa U MOIIIHOCTb Eﬁ?ﬁrﬁﬁjﬁicﬁ%mbo 284
35 PaGota cuitbl TSKECTH, CUITBI YIIPYTOCTH U bubnnoreka [IOK
CHUJIBI TPEHUSA https://m.edsoo.ru/ffOb0db8
JlaGopatopHas pabota «Onpenenenne paboTsl
36 CHUJIbI TPEHUS IIPU PABHOMEPHOM JIBUXKEHUU
TeJa M0 TOPU30HTAIILHON IIOBEPXHOCTH
37 CBs13b Hepruu u padotsl. [loTeHunanbHas
DHEprus
38 KHHeTqucxaiI sHeprus. Teopema o bubnmnoreka [IOK
KHHETUYECKON YHEPIUHU https://m.edsoo.ru/ffOb0c32
39 3aKOH COXpaHEHUS SHEPTHH B MEXaHUKE
40 JlaGopatopHas pabota «3yueHue 3akoHa bubmuotexa [LIOK
COXPAHEHUS SHEPTUMY https://m.edsoo.ru/ffOb12fe
A1 KonebaTenbHOE NTBHKCHHUE U €T0 but6mmoreka [JOK
XapaKTEPUCTUKH https://m.edsoo.ru/ff0b1858
42 3aryxatomue koyie0anus. BeiHy)1eHHBIC bubnmoreka [JOK

koJiebanus. Pesonanc

https://m.edsoo.ru/ff0b20f0



https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0

43

MareMaTHuecKkuil ¥ PYKUHHBIA MasTHUKU

44

ypOK'I/ICCJ'ICI[OBaHI/IC «3aBUCUMOCTD nepuoaa
KOJIEOAHHH OT )KECTKOCTH MPYKUHBI U MAaCChbI

rpy3a»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b197a

45

I[IpeBpaliicHre SHEPTHH PH MEXAHHUECKUX
KOJIeOaHusIX

46

JlaboparopHas pabora «Onpenenenue
YaCTOTHI ¥ TIEPUO/JIa KOJICOAHUH MTPYKUHHOTO
MadATHHUKA»

bubnnorexa [JOK
https://m.edsoo.ru/ffOblaec

47

JlaGopaTtopHnas padora «IIpoBepka
HE3aBUCHMOCTH IEPHO/1a KoJIeOaHui rpys3a,
MIOJIBEIIICHHOTO K HUTH, OT MAacChl Ipy3a»

bubnuorexa [JOK
https://m.edsoo.ru/ff0b197a

48

Mexaunueckue BoaHbl. CBONMCTBA
MexaHu4ecKux BoJiH. [IpononbpHbIe 1
MOTNEPEYHBIE BOJIHBI

bubnnorexa [JOK
https://m.edsoo.ru/ff0b21fe

49

Ypok-koHpepenIus "MexaHn4ecKre BOJTHBI B
TBepaOM Tene. CelicMuueckue BOIHBI"

50

BBYK. PaCHpOCTpaHCHI/Ie " OTPAKCHUC 3BYKa

o1

Ypok-uccnenoBanue "Habmonenue
3aBUCHMOCTH BBICOTHI 3ByKa OT YaCTOTHI"

52

I'pOMKOCTB 3ByKa 1 BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC

53

VYpoxk-koHpepenuus Y npTpa3Byk U
uH(pa3ByK B IpUPOJIE U TEXHUKE"

but6mmoreka [JOK
https://m.edsoo.ru/ffOb23ca

54

[TonroroBka K KOHTPOJIBHOU paboTe Mo TeMe
"3aKoHbI cOXpaHeHus. MexaHn4eckue
KoJIeOaHus U BOJIHBI"

bubnunorexka [IOK
https://m.edsoo.ru/ff0b25f0

55

KonTtponbHas pabora o Teme "3aKoHbI
coxpaHeHUs. MexaHnueckue KoueGaHus u
BOJIHBI"

56

DJIEKTPOMArHUTHOE TOJI€. DNEKTPOMArHUTHbBIE

but6mmoreka [JOK
https://m.edsoo.ru/ff0b2abe



https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe

BOJIHBI

57 CBoOICTBA 3JIEKTPOMArHUTHBIX BOJTH
Ypoxk-kordepenuus "kana
Bbubmnorexka IIOK
58 3JICKTPOMArHUTHBIX BOJIH. Mcrionbp30Banne https://m.e dsoouru Iff0b2fe6
AJIEKTPOMATHUTHBIX BOJIH ISl COTOBOM CBs3H" — )
Ypoxk-uccienoanue "M3ydyeHue cBOCTB Bu6 OK
59 3JICKTPOMArHUTHBIX BOJIH C TTIOMOIIIBIO uommorexa I
MOGHIIHOTO TenedoHa" https://m.edsoo.ru/ff0b2c6c
60 Pemienue 3ama4 Ha onpezieieHre YacTOThI U
JUTHHBI 3JIEKTPOMArHUTHON BOJTHBI
61 DnekTpoMarHuTHas npupoja ceera. CKopocTh bubmmoreka [JOK
cBeTa. BorHOBEBIE CBOMCTBA CBETA https://m.edsoo.ru/ff0b31d0
Hcrounuku ceera. [IpsmonuneitHoe
Bubmunorexka LIOK
62 pacnpoctpaHeHue ceeta. 3atmenus ConHia u i 1
TTyHp! https://m.edsoo.ru/ff0b3658
3aKoH OTpakeHHs cBeTa. 3epkana. Pemenue Bu6 110K
HOJIMOTEKA
63 3aJ1a4 Ha IPUMEHEHHUE 3aKOHA OTPaKEHUS
CBJ;Ta p p https://m.edsoo.ru/ff0b38c4
64 [Ipenomnenune cBera. 3aKOH IPETOMIICHUS bubnnorexa [IOK
CBeTa https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTpAXKEHUE CBETA. En6 LIOK
HOJIMOTEKA
65 Hcnonp3oBanue NOJIHOIO BHYTPEHHETO
https://m.edsoo.ru/ffOb3c5c¢c
OTPa)KEHHUS B ONITUYECKUX CBETOBOAX 2
JlaboparopHnas pabota "HccrnenoBanue
66 3aBUCUMOCTH yTJIa MPETOMJIICHUS CBETOBOTO
Jy4a OT yIJia aJIeHHus Ha TpaHuIle "BO3IyX-
crekiio""
VYpoxk-koHdpepenuus "Mcnonb3oBaHue
67 MOJTHOTO BHYTPEHHETO OTPAKCHUS:
CBETOBO/IBI, ONITUKOBOJIOKOHHAs CBSA3b"
bubauoreka [IOK
68 JInna3el. OnTHYECKAas CUJIa JTUH3EI .

https://m.edsoo.ru/ff0b3f2c



https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c

bu6mmoreka [IOK

69 [TocTpoenue n300pakeHH B JIMH3aX https://m.edsoo.ru/ffob444a
JIab 6ota "Onpenenenue
70 (1)21((})/5122(;21;1}::5:0;;3}1 u ch)Ir)ITII[/IquciP(;ﬁ CHJIBI Bubmorexa ITOK
9 " https://m.edso0.ru/ff0b4206
coOMparoIIe JTUH3bI
71 VYpok-koudpeperuus "Onruyeckue TMH30BbIC bubmumoteka [LIOK
npuoopsr" https://m.edsoo.ru/ff0cOa7e
72 ['ma3 kak onTHYeckas cuctema. 3peHue bubmorexa LIOK
' https://m.edsoo.ru/ff0b4684
73 Ypok-konpepennus "Jledekrs 3penus. Kak
COXpaHUTb 3peHue"
Paznoxenue Oenoro csera B crieKTp. ONBITHI
bubnnorexa [JOK
H . .
74 pI0TOHA. CJIOKEHUE CIIEKTPATIbHBIX 1IBETOB https://m.edsoo.ru/f0cOfdc
Hucnepcus cBeta
JlabopaTtopHnas pa6ota "OnbITH TIO
75 pa3oKeHUIo OEI0ro CBeTa B CIIEKTP U bubanorexa [IOK
BOCIIPUATHIO 1[BETA IIPEAMETOB IIPU UX https://m.edsoo.ru/ff0cOe2a
HaOJII0IeHUH Yepe3 [IBETOBbIE (PUILTPHI"
76 VYpok-npaktukyMm "BosHOBBIE CBOICTBA CBETA!
qucnepcusi, HTepdepeHnus U Audpaxus’”
77 OmnbiTel Pezepdopaa u mianerapHast MoJienb bubnnorexa [IOK
aToma https://m.edsoo.ru/ff0c12a8
78 [Toctynars! bopa. Monens atoma bopa
79 Hcnyckanue u NoriaomeHne CBeTa aTOMOM. bubmuotexa [LIOK
KBantbl. JInHe4aThie CIEKTPHI https://m.edsoo.ru/ff0c144c
80 VYpok-npaktukym "Habnronenue ciekTpon bubmuotexa [LIOK
UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PanroakTHBHOCTH 1 €¢ BUJIBI bubmmorexa [IOK
https://m.edso0.ru/ff0c1672
82 Crtpoenue atomHOTrO0 sipa. Hykionnas Mmoiens bubnnorexa LIOK
' https://m.edsoo.ru/ff0c18ac
83 PanunoaktuBHbIe nipeBparieHus. M30tomnsl bubnmoreka [IOK



https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
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https://m.edsoo.ru/ff0c18ac

https://m.edsoo.ru/ffOclal4

Perenue 3amau mo teme: "PagrnoakTUBHBIE

bu6mmoreka [IOK

84 npeBpaleHus " https://m.edsoo.ru/ffOclb4da

85 [Tepuon momypacmnana

86 Ypok-koHpepennus "PagnoakTBHbIC bubanoreka [IOK
U3JTy4EHUS B IPUPOJIE, MEAUIIHE, TEXHUKE" https://m.edsoo.ru/ff0c2126

87 SAnepHble peakunu. 3aKOHbI COXPAaHEHUS bubnuorexa [LIOK
3aps0BOTO U MAaCCOBOTO YHCE https://m.edsoo.ru/ff0c1c58

88 DHeprus CBsA3M aTOMHBIX siiep. CBsi3b Macchl U bu6mmoteka LIOK
SHEPruu https://m.edsoo.ru/ff0cld7a

89 Pemenue 3amau o teme " nepusie peakuun”

90 Peaxiiuu cunTesa u nenenus siaep. Microunuku bubmmoreka [JOK
sHeprun CosiHIa U 3BE3]] https://m.edsoo.ru/ff0c1e88
Ypoxk-kordpepenuus "SAnepHas sHepreTUKa.

91 JleficTBHSA paguOAKTUBHBIX U3Iy4YE€HUN Ha
JKUBBIE OpraHU3MbI"

[ToaroToBka Kk KOHTPOJILHOU paboTe MO TeMe

9 "OneKTpOMarHuTHOE MOJIE. bubanorexa [IOK
DNeKTpOMarHuTHbIE BOJIHBL. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
sByIeHUs "

KonTponbHas pabota no reme
93 "DIeKTpOMarHuTHOE MOJIE.
DJIEKTpOMarHUTHbIE BOJIHBI. KBaHTOBBIE
saByeHus"
94 [ToBTOpenwue, o606menue. Jlaboparopusie bubmuorexa [IOK
60T1hI 110 Kypcy "B3aumoneiictue ten" https://m.edsoo.ru/ff0c245a
pa ypcy A p
IToBTOpeHue, 0000meHNE. Pelienne

95 pacquI?{mx u Kaqecl"lrlBeHHHx 3a/1a4 1o TeMe bubmorexa TIOK

" " https://m.edsoo.ru/ff0c2572
TerutoBble Mpouecchl

o [ToBTOpenue, 0600meHne. Pemenne Butmiorexa [[OK

pacueTHBIX ¥ Ka4ECTBEHHBIX 3a7iay 10 TEME

"KIIJI TermoBsIx aBurarencii”

https://m.edsoo.ru/ff0c2a22
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[ToBTOpenue, 06001meHue. Pemenue
bub6mmoreka [IOK

97 pacueTHBIX U KaYECTBEHHBIX 3a/1a4 10 TEME 1 .

" " https://m.edsoo.ru/ff0c2b30

KIIZl anekTpoycTaHOBOK

08 IToBTOpenue, o6oo6menue. JJaboparopusie 1 1 bubanoreka [IOK

paboTel 1o Kypcy "CBeToBble siBieHUS" https://m.edsoo.ru/ff0c2c52
99 [ToBTOpenue, o6061menue. Pabora ¢ Tekctamu 1 bubmmoreka [LIOK

1o TeMe "3aKOHbI COXpaHEHHUsI B MEXaHHUKE" https://m.edsoo.ru/ff0c2d6a
100 [ToBTrOopenue, 0606menue. Pabora ¢ Tekctamu 1 bu6mmoteka LIOK

no TeMe "Konebanus u BoHbI" https://m.edsoo.ru/ff0c2e82
101 [ToBTrOpenue, 0606menue. Pabora ¢ Tekctamu 1 bu6mmoteka LIOK

1o teme "CBeToBbIE ABICHUS" https://m.edsoo.ru/ff0c3044
102 [ToBTOpenue, o60061eHre. PaboTa ¢ TekcTamu 1

o teme "KBanToBas u simepHas ¢puzuka"

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27
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YYEBHO-METOANUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VISl YAEHUKA

» ®usuka, 7 knacc/ [lepeikun A.B., O61mecTBo ¢ orpaHnYeHHON
OTBETCTBEHHOCTHIO «M31aTenbcTBO «OK3aMEH»

» dusuka, 8 knacc/ [lepeimkun A.B., O611eCTBO ¢ OrpaHUYCHHOM
oTBETCTBEHHOCTHIO «/IPODA»; AkuinonepHoe oouiecTBo «3narenbcTBo
«IIpocsenieHue»

» Gusuka, 9 kinace/ [leppimikua A.B., ['yrauk E.M., O011ecTBO € OrpaHUueHHON

O0TBETCTBEHHOCTHIO «JIPODA»; Akninonepnoe obiecTBo «M3aaTenbeTBO

«IIpocBenieHne»

METO/IUYECKHUE MATEPHUAJIBI IJI51 YYUTEJIA

7 KJIACC

1.PaGouas mporpamMma.

2. [Iporpammbl ocHOBHOTO 00111eTO 00pa3oBanus. @usnka. 7 — 9 kiaccel
(aBTopsi:A.B.ITeprikun, H.B. ®unonosuy, E.M. ['yTHUK).

3. Pabouas nporpamma no gusuke. 7 kiacc/ Coct. T.H. Cepruenxo. — M.:

BAKO, 2014, B cOOTBETCTBUHU C BEIOPAHHBIM YUEOHUKOM:

4. Ilepprukun A.B. ®usuka. 7 kiacc. YueOHUK U151 00111e00pa30BaTENbHBIX
yupexzaeHuit . M.:/Ipoda. 2011

5. Jlykammk B.U. COopHuK BompocoB u 3aaa4 no pusuke. 7-9 k. — M.



[Tpocsemenue, 2010. —192c.

8 KJIACC

1. Pabouast mporpamma. dusnka. 7 — 9kiaccel: yueOHO-METOUIECKOTO TOCOOUs
/coct.TuxonoBaE.H. — 2-e u3a.,ctepeotun. —M.: JIpoda,2013. — 398,(2)

2. IIporpaMMbl OCHOBHOTO 00111eT0 00pa3zoBanus. Pusnka. 7 — 9 Knaccol
(aBTopsi:A.B.Ilepeiikun, H.B. ®unonosuy, E.M. ['yTHUK).

3. Pabouas nmporpamma no ¢pusuke. 7 xknace/ Coct. T.H. Cepruenxo. — M..:

BAKO, 2014, B COOTBETCTBUH C

BBIOPAHHBIM YYEOHUKOM:

4. Tlepoiikun A.B. @usuka. 7 kiaacc. Y4eOHUK 111 00111e00pa3oBaTEIbHbBIX
yupexaennit . M.:JIpoda. 2011

5. Jlykammk B.U. COopHuK BompocoB U 3aaa4 1o pusuke. 7-9 ki, — M.:
[Ipocsemenne, 2010. —192c.

6. Kupuxk JI.A. ®usuka — 7. Pa3HoypOBHEBBIE CAMOCTOSITENILHBIE U KOHTPOJIBHBIC
paboTtsl. —5-¢ uznanue,- M.UJIEKCA, 2013.

7. Actaxosa T.B. ®usuka. 7 xknacc. Jlabopatopubie pabotsl. KoHTpOIbHBIC
3aganus. —CaparoB:JIumeit, 2014.

8. «KonTponsHO-u3MepuTeNbHbie MaTepuabl. Gusnka. 7 kinacc/Coct. H.U.
3opuH. — 2-¢ u3z.,nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 kiacc: yueOHO-MeToaudeckoe nocooue/ A.E. MapoH.-

M.: lpoda, 2011.- 123c.:



10. A.B. Ilepeimkun ®@usuka-8xi 2017 M. JIpoda

11.H.B. ®unonosuy Metoaunueckoe nocodue 2015 M. /Ipoda

12. A.E. MapoH, E.A. Mapon CamocTosiTeIbHbI€ U KOHTPOJIbHBIE pabO0THI-8
kiacc 2017 M. [dpoda

13.B.B. [llaxmarosa ,O.P. llledep Anarnoctuueckue padotsl -8 kimacc 2016 M.
Apoda

14. A.E. Mapom, E.A. Maposn, C.B. [To3otickuit Coopurk Bornpocos u 3a1au

2015 M. Jlpoda

9 KJIACC

1. PaGouas nporpamma. @usnka. 7 — 9KIaccel: yaeOHO-METOIUYECKOTO MTOCOOMS
/coct. TuxonoBaE.H. — 2-e u3a.,crepeorun. —M.: [lpoda,2013. —398,(2)

2. [Tporpammbl OCHOBHOTO 00111eT0 00pazoBanust. dusnka. 7 — 9 kiacchbl
(aBToper:A.B.Ilepoimikun, H.B. ®unonosuy, E.M. I'yTHHK).

3. Pabouas mporpamma no ¢usuke. 7 kinacc/ Coct. T.H. Cepruenko. — M..:
BAKO, 2014, B cOOTBETCTBUHU C BEIOPAHHBIM YUEOHUKOM:

4. Tlepwiikun A.B. @usuka. 7 kinacc. YueOHUK AJ1s1 00111e00pa3oBaTeIbHbIX
yapexaenuit . M.:/Ipoda. 2011

5. Jlykammk B.U. COopHuK BompocoB ¥ 3aaa4 1o pusuke. 7-9 ki1 — M.:
[Tpocsemenne, 2010. —192c.

6. Kupuk JI.A. ®usuka — 7. Pa3HOypOBHEBbIE CAMOCTOATENbHBIE U KOHTPOJIbHbIE

paboThl. —5-¢ uznanue,- M.MJIEKCA, 2013.



7. Actaxosa T.B. ®usuka. 7 xknacc. Jlabopatopusie pabotsl. KoHTpObHBIC
3aganus. —Caparos:JIuneit, 2014.

8. «KouTponsHo-u3MepuTesbHblie MaTepualbl. usnka. 7 kinacc/Coct. H.U.
3opuH. — 2-¢ u3a.,nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 kiacc: yueOHo-MeToandeckoe nmocooue/ A.E. MapoH.-

M.: poda, 2011.- 123c.:

KoHTposnbHbIE 1 caMOocTOsATEIbHBIE Pa0OTHI IO Pu3UKe. 9 Klacc: K y4eOHUKY
A.B. Tleppimikuna, E.M. I'ytauk «®usuka 9 knace» / O.U. I'pomueBa. — M.:
N3natenscTBO «OK3amen», 2014.

Tectol mo pusmke. 9 knacc: k yueonuky A.B. Ilepreikuna, E.M. I'yTHuK
«Dusznka

9 xnace» / O.U. I'pomueBa. — M.: U3garenscTBO «Ok3ameny, 2010.

®dwuzuka. 9 kinacc. TemaTuueckue TeCToBbIC 3aManus 1715t moarotoBku k ['MA. /
aBT.- cocT.: M.B. boitnenko, O.H. Mupomkuna. — Spocnasns: OO0 «Akagemust
paszButus», 2014.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETU
NHTEPHET

7 KITACC

. bubnuoreka — Bce o npeamety «dPusuka». — Pexum gocrtyna:
http://www.proshkolu.ru

2. BuneoonsiTel Ha ypokax. — Pexxum nocryna: http:/fizika-class.narod.ru


http://www.proshkolu.ru/
http://fizika-class.narod.ru/

3. Enunas xomnekuus nupoBbIX 00pa3oBaTeIbHbIX pecypcoB. — Pexxum

nocryma: http://school- collection.edu.ru

4. lnTepecHble MaTepHalibl K ypokaM (PU3UKHU IO TEMaM; TECTHI 110 TeMaw;
HarJsIIHBIe TIOcOOuS K ypokaM. — Pexxum noctyna: http://class-fizika.narod.ru

5. lludposrie 06pazoBaTenbHBIC peCypChl. — Peskxum qoctyma:
http://www.openclass.ru

6. DiekTpoHHBIC YueOHUKH 10 pusuke. — Pexxum moctyma: http://www.fizika.ru
8 KJIACC

1. bubnnoreka — Bce no npeamety «duszuka». — Pexxum nocryna:
http://www.proshkolu.ru

2. BuneoonsiTel Ha ypokax. — Pexxum nocryna: http:/fizika-class.narod.ru

3. Enunas xomnekmus mudpoBbIX 00pa3oBaTebHBIX PECypCcoB. — Pexxum

nocryma: http://school- collection.edu.ru

4. ntepecHble MaTepualbl K ypokaM (PU3UKU [0 TEMaM; TECTHI [0 TeMaMm;

HarJsIHbIe TTOcoOus K ypokam. — Pexxum goctyna: http://class-fizika.narod.ru

5. lludporsie oOpazoBaTebHbIE pecypchl. — PexxuM gocryrma:

http://www.openclass.ru


http://school-/
http://class-fizika.narod.ru/
http://www.openclass.ru/
http://www.fizika.ru/
http://www.proshkolu.ru/
http://fizika-class.narod.ru/
http://school-/
http://class-fizika.narod.ru/
http://www.openclass.ru/

6. DnekTpoHHBIC YueOHUKH 110 pu3uke. — Pexxum gocryma: http://www.fizika.ru

9 KJIACC

1. BunmeoonsIThl Ha ypokax. — Pexxum goctyna: http:/fizika-class.narod.ru

2. Enunas xomnekuus upoBbIX 00pa3oBaTeIbHBIX pecypcoB. — Pexxum

nocryma: http://school- collection.edu.ru

3. aTepecHbie MaTepuanbl K ypokaM (PU3HUKH 110 TEMaM; TeCTHI 10 TeMaM;

HarJsIHbIC TTocoOus K ypokaM. — Pexxum noctyna: http://class-fizika.narod.ru

4. ITudgposbie oOpazoBaTeabHbIE pecypchl. — Pexxum qocryna:

http://www.openclass.ru

5. DnekTpoHHbIe YueOHUKH 10 pusuke. — Pesxkxum moctyna: http://www . fizika.ru

6. Iucranmonnas mkona Ne368 http://moodle.dist-368.ru/ OTkpseiThIii Ki1acc.


http://www.fizika.ru/
http://fizika-class.narod.ru/
http://school-/
http://class-fizika.narod.ru/
http://www.openclass.ru/
http://www.fizika.ru/
http://moodle.dist-368.ru/

CereBoe oOpa3oBaTensHOE coobiecTBo. http://www.openclass.ru/node/109715

7. Equnas xomnexmmst upoBbIX 00pa3oBaTeIbHBIX PECYPCOB.

http://schoolcollection.edu.ru/catalog/

8. ®enepanbHbIi IEHTP UHPOPMAIITMOHHO-00PA30BATEIBHBIX PECYPCOB.

http://www.fcior.edu.ru/

9. Uurepuer ypok. http://interneturok.ru/ru/school/physics/

10. T"azeTa «1 cenTs0ps» MaTepuaisl o pusuke. http://archive.1september.ru/fiz

11. Auumanuu pusnyeckux oobekToB. http://physics.nad.ru/

12. XXwuBas ¢puzuka: odyvaromas nporpamma. http://www.int-edu.ru/soft/fiz.html

13. ®wusuka.ru. http://www.fizika.ru/


http://www.openclass.ru/node/109715
http://schoolcollection.edu.ru/catalog/
http://www.fcior.edu.ru/
http://interneturok.ru/ru/school/physics/
http://archive.1september.ru/fiz
http://physics.nad.ru/
http://www.int-edu.ru/soft/fiz.html
http://www.fizika.ru/




