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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma no ¢u3uke Ha ypOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUSl COCTAaBJICHA Ha
OCHOBE MOJO0XKEHUHN U TpeOOBaHUM K pe3yjbTaTaM OCBOCHHUS Ha 0a30BOM YPOBHE OCHOBHOM
oOpazoBaTenbHON mporpammel, mnpeacTtaBieHHbx B GI'OC OO0, a Takke ¢ ydy€ToMm
dbenepanbHOil paboueit mporpaMmmbl BocnuTanus W KoHienuu npenojaBaHusi y4eOHOTO
npeamera «DPusukar.

Copepxanue  mporpamMmbl 1Mo (u3MKe  HampaBieHO Ha  (OpMHUpPOBaHUE
€CTEeCTBEHHO-HAYUYHON IPaMOTHOCTH OOYYAIOIINXCSI U OPraHU3AIMI0 U3ydeHUs: (PU3NKU Ha
NeATeIbHOCTHOM OoCHOBE. B mporpamme 1o ¢u3uKe yUUTHIBAIOTCS BO3MOXKHOCTU Y4€OHOTO
npeamera B peanuzanuu TpedoBannit ®I'OC OOO K MmIaHUpPYEeMbIM JIUYHOCTHBIM H
METanpeMEeTHBIM  pe3yJibTaTaM  OOyYeHHs, a TakkKe MEXKIPEIMETHbIE  CBSI3U
€CTEeCTBEHHO-HAYUYHBIX YUE€OHBIX MPEIMETOB HA YPOBHE OCHOBHOT'O OOIIEro 00pa3oBaHusl.

[Iporpamma 1o (Qu3MKe yCTaHABIMBACT paclpejielieHne yY4eOHOro marepuaina o
rojaMm oOydeHus (10 Kjaccam), MpeajiaraeT MPUMEPHYIO TOCIEI0BATeIbHOCTh U3YUEHUS
TE€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUSI MPEAMETHOTO COJIEPKAHUS U YUYETE€ BO3PACTHBIX
O0COOCHHOCTEH 00yYarOIINXCS.

[Iporpamma 1o ¢Qusuke paspaboraHa ¢ IENbIO OKa3aHUS METOJMYECKON IOMOIIU
YUUTENIO B CO3/IaHUU paboyeil mporpaMMbl IO y4e€OHOMY MPEIMETY.

duzrka ABISETCS CHUCTEMOOOPA3YIOIIUM ISl €CTECTBEHHO-HAyUHBIX y4eOHBIX
NPEIMETOB, MOCKOJbKY (M3MYECKHE 3aKOHBI JIeKAT B OCHOBE IMPOLIECCOB U SIBICHUM,
U3y4aeMbIX XUMHEH, OMOJIOTHEH, acCTpOHOMHKEH U Ppuzndeckoit reorpadueii, BHOCUT BKJIaJl
B €CTECTBEHHO-HAy4YHYI0 KapTHHY MHpa, MPEAOCTaBIseT Hambojee sCHbIe 00pasiibl
NPUMEHEHUS] HAYYHOTO METOJa IMO3HaHHUs, TO €CTh CHoco0a MOJY4YeHHs TOCTOBEPHBIX
3HAaHUU O MUDE.

Onmna w3 THaBHBIX 3amad  (Qusmueckoro oOpa3oBaHUS B CTPYKType oOIIero
o0pa3oBaHus COCTOUT B () OPMHUPOBAHUU €CTECTBEHHO-HAYYHOU TPAMOTHOCTH U MHTEpeca K
HayKe y 00yJaromuxcs.

N3yuenne ¢usukum Ha 06a30BOM YpOBHE IMPEANOJaraeT OBIAJEHUE CIEAYIOMUMHU
KOMIIETEHTHOCTSIMH, XapaKTePU3YIOIIMMU €CTECTBEHHO-HAYUYHYIO0 TPAMOTHOCTb:

e HAy4HO OOBSACHSTDH SIBICHUS;

e OLICHMBATh U MOHUMATh OCOOCHHOCTH HAYYHOI'O UCCIIEIOBAHMS;

e HHTEPIPETUPOBATH JIAHHBIE U WCIIOJb30BaTh HAay4YHBIE J10KA3aTeNbCTBA JIS
MIOJTyYEHUS BBIBOJOB.

enu u3zydenus (UMK Ha YpPOBHE OCHOBHOI'O OOIEro oOpa3oBaHUs OMPEACIICHBI B
Konnenmun mnpenomaBanusi ydeOHOro mipeamera «®Pusmka» B 00pa30BaTEIBHBIX
opranuzamusax Poccuiickoii deaepannm, peanu3yomnX OCHOBHBIE 00I1e00pa3oBaTebHBIC
nporpaMMmsbl, yTBepKAEHHOW pemieHnem Kosmernn  MuHHCTEpCTBA  MPOCBEIICHUS
Poccuiickoit @eaeparuu (mpotokod oT 3 aexkadpst 2019 r. Ne [TK-4BH).

Heaun nzyyenus Gpusuku:



npuoOpeTeHne MHTEepeca W CTpeMJICHUS OOydaromuxcs K HAydYHOMY H3YUYCHHIO
MIPUPOJIBI, PA3BUTHE X UHTEIUICKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEI;

pa3BUTHE TPEJCTABICHUNA O HAYYHOM METOJA€ TMO3HaHUSA U (PopMHpOBaHHE
HCCIIEIOBATEIILCKOTO OTHOIIIECHUS K OKPYKAIOIINM SIBIICHUSIM;

GopMupoBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK pe3ylbTaTa H3y4eHHs OCHOB
CTPOCHHS MaTepHu U (yHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

dopMupoBaHue TMpPEACTaBICHHH O poiaM (GU3UKK IS Pa3BUTHS  JIPYTHX
€CTECTBEHHBIX HayK, TEXHUKHU M TEXHOJIOTHIA,

pa3BUTHE MPEACTABICHUNA O BO3MOXHBIX cepax Oyaymend npodeccuoHanbHOM
JESITETLHOCTH, CBSI3aHHOW ¢ (PU3UKOH, MOATOTOBKA K JallbHEHIIEMYy OOYYCHHIO B
ATOM HampaBICHUH.

JlocTrkeHue 3TUX Ielied MmporpaMMbl MO (U3MKE HAa YpPOBHE OCHOBHOTO OOIIEro
0o0pa30BaHUs 00ECTIEUNBAETCS PEILICHUEM CIIETYIOINX 3a/8a4

NpPHOOPETCHUE 3HAHWUK O JUCKPETHOM CTPOCHHM BEIICCTBA, O MEXaHHUYCCKHX,
TEIUIOBBIX, SJICKTPUYCCKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

NpPHOOPETCHHE YMCHHMH OINKMCBHIBATH W OOBICHATh (DHU3UYCCKUE SBICHHUS C
UCIIOJIb30BAaHMEM TIOJyYCHHBIX 3HAHUH;

OCBOEHHE METOJOB PEHICHHs MPOCTEHITUX PACUYETHBIX 3a/ad C HCIOJIb30BAHUEM
PU3NIECKUX MOJIeTICH, TBOPUECKUX H MMPAKTUKO-OPUCHTHPOBAHHBIX 33/1a4;
pa3BUTHE YMCHHMI HAOIIOAATh TPUPOJHBIC SBICHUS W BBIIOJHATH OIBITHI,
nabopaTtopHbie pabOTHl U IKCTIEPUMEHTAIBHBIC UCCIICOBAHMSI C HUCIIOJIb30BAHUEM
MU3MEPHUTETHHBIX IPUOOPOB;

ocBOcHHUE MPUEMOB paboThl ¢ MHpopManuel PU3NIecKoro coAepKaHus, BKIIOYas
UHPOPMAITUIO O COBPEMEHHBIX JOCTIDKEHUSAX (HU3WKH, aHAIN3 M KPUTHYECKOE
OIlcHUBaHHUE WH(OPMAIINH;

3HaKOMCTBO €O cdepamu mnpodeccHOHAIBHON JeATEIBHOCTH, CBS3aHHBIMH C
(U3NKON, W COBPEMECHHBIMH TEXHOJOTHUSMH, OCHOBAaHHBIMH Ha JOCTH)KCHHSIX
buznueckon HayKu.

Ha w3ydenne ¢usuku (0a30BBIA ypOBEHb) HAa YpPOBHE OCHOBHOTO OOIIEro

oOpazoBanus oTBoAUTCS 238 "acoB: B 7 ki1acce — 68 "acoB (2 yaca B HeZlem0), B § Kiacce —
68 uacoB (2 uwaca B Hememo), B 9 kmacce — 102 wyaca (3 uaca B Hexaemo).

[Ipenmaraemserii B mporpaMMe 1o (pu3mMKe NepedeHb Ja0OpaTOPHBIX pabOT U OMBITOB
HOCHUT PEKOMEH/IaTEJIbHBIN XapaKTep, YUUTENb JeJaeT BhIOOP MPOBEACHUS Ja00paTOPHBIX
paboT W OMNBITOB C YYETOM HWHIMBUAYATbHBIX OCOOCHHOCTEH OOydYaronIuxcs, CIHCKA
AKCIIEPUMEHTAJIbHBIX 3aJlaHuM, MpeajiaracMbIX B paMKaX OCHOBHOI'O T'OCYAapCTBEHHOIO
JK3aMeHa 1o (Qpu3uKe.

COIEPKAHUE OBYYEHUA



7 KIIACC

Paszznen 1. ®u3uka u e€ poJib B IO3HAHMHU OKPYKAKOIIEr0 MHPA.

®uzuka — Hayka O npupone. SBieHus npuponsl. Dusznueckue SABICHUA:
MEXaHNYECKHUE, TEMIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BenuuuHbl. M3Mmepenue ¢usmyeckux BenuuuH. dusmveckue npudOOpHI.
ITorpemHocTs u3MepeHuii. MexayHapoaHas cucreMa eIuHULL.

Kak  ¢usuka w  japyrue  ecTecTBEHHbIE  HAayKM  H3Y4yaloT  [PUPOLY.
EcTtecTBeHHO-HAaY4YHBI METOJ IMO3HAHMS: HAOJIOJIEHHEe, TOCTAaHOBKAa HAYYHOrO BOIpOCaA,
BBIIBIDKEHHE THUIIOTE3, SKCIEPUMEHT MO MPOBEPKE TUIOTe3, 0ObSICHEHHE HAO0JI0/1aeMOro
aBiieHus. Onucanre GU3NYECKUX SBJICHUN C TOMOLIBI0 MOJEIIEH.

Jemoncmpayuu.

1. MexaHHUuYecKue, TEIJIOBBIE, JIIEKTPUUYECKNE, MATHUTHBIE, CBETOBBIC SIBJICHUS.

2. ®usnueckre NOpuOOPbl W TMpoLEaypa MPSMBIX M3MEPEHUN aHaJIOrOBbIM U

U (GPOBBIM TPUOOPOM.

Jlabopamopnuie padbomut u onvimot.

1. OmpeneneHue 1EHBI JEIECHUS MIKaIbl U3MEPUTEIHHOTO TTPUOOpA.

2. M3MepeHune pacCTOSTHUM.

3. M3mepenue o0bEMa )KUAKOCTU U TBEPAOTO TENA.

4. OnpeneneHue pa3MepoB MAJIbIX TEIL.

5. M3mepeHne Ttemieparypbl HpU IOMOIIU KUAKOCTHOIO TEPMOMETpPAa U JaT4YUKA

TEMIIEPATYPBI.
6. IIpoBenenue uccienoBaHus MO NPOBEPKE T'MITOTE3bI: JAJIBHOCTH MOJIETA LIAPUKA,
MYIIEHHOTO TOPU30HTAIBHO, TEM OOJIBIIE, YeM OOJIbIIIE BHICOTA MTyCKa.

Pa3znea 2. IlepBoHayajibHbIe CBe/IEHHMSI 0 CTPOCHHUHU BellecTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJIEKYJbI, UX pa3Mmepbl. ONBITHI, JOKAa3bIBAIOIINE
JUCKPETHOE CTPOCHUE BEILIECTBA.

JBrkeHue 4dactul BemecTsa. CBsA3b CKOPOCTH JBM)KEHHS YAaCTHIL C TEMIIEPATYpOM.
bpoyHoBckoe nBmwxkenue, nuddysus. BzaumoaehcTBue 4acThIl BEIIECTBA: MPUTHKCHHUE H
OTTAJIKUBAHUE.

ArperatHple COCTOSIHMSL BELIECTBA: CTPOEHUE Ta30B, JKUIKOCTEM U TBEPABIX
(kpuCcTAIIIMYECKUX) Tel. B3auMoCBsA3b MEXK/ly CBOMCTBAMHM BEIIECTB B Pa3HbIX arperaTHbIX
COCTOSIHUAX M HMX aTOMHO-MOJIEKYJIIPHBIM cTpoeHueM. (OCOOEHHOCTM —arperaTHbIX
COCTOSIHUM BOJIBI.

Jemoncmpayuu.

1. HaOmronenuie OpoyHOBCKOTO JABUKEHUS.

2. HaGmonenue nuddysun.

3. HaOmonenue sBieHUi, OOBSACHSIIOUIUXCS MPUTSKEHUEM WIH OTTAJKUBAHUEM

Y4acCTUI[ BEIIECTBA.



Jlabopamopnuie padomot u onvimot.
1. OlleHKa TUaMeTpa aToMa METOJIOM PsJIOB (C UCIIOIb30BaHUEM (poTorpaduit).
2. OnbITHI IO HAOIOAEHUIO TETUIOBOTO PACIIUPEHUS Ta30B.
3. OnbITHI 10 OOHAPYKEHUIO ACHCTBUS CUJ MOJICKYJISIPHOTO MPUTSIKEHUSL.
Paznen 3. /IBu:kenune u B3anMoaeiicTBUe TeJl.
Mexannyeckoe ABUKEHUE. PaBHOMEpHOE M HEpaBHOMEpHOE ABM>KeHUE. CKOpPOCTh.
Cpennsis CKOpOCTb NPU HEPABHOMEPHOM JBHXKEHUH. Pacu€T myTn U BpEMEHU IBUKCHUA.
SBneHne uHEepUUMU. 3aKOH MHEpUUH. B3amMoaeicTBue Tel KaKk MPUYMHA WU3MEHEHHUS
CKOpPOCTHU JBMKEHUS Tell. Macca kak mepa uHepTHocTH Tena. [moTtHocTh BemecTtBa. CBsi3b
IJIOTHOCTH C KOJIMYECTBOM MOJICKYJI B €IMHUIIE 00hEMA BEIIECTRA.
Cuna xak xapakTepucCTUKa B3aumoieucTBUs Ten. Cuiia ynpyroctd U 3akoH [yka.
N3Mmepenne cuiibl ¢ TOMOIIBIO TUHAMOMETpA. fIBJIEHUE TATOTEHUS W cuia TskecTu. Cuia
TSKECTH Ha Jpyrux mianetax. Bec tena. HesecomocTs. CrioxkeHue CUil, HAPaBICHHBIX 10
oaHoil mpsamoi. PaBHoneicTByromas cui. Cuna TpeHusa. TpeHue CKONBXKEHHUS U TPEHUE
nokos. TpeHue B Ipupojie U TEXHUKE.
Jemoncmpayuu.
1. HaGmronenrne MexaHUYECKOTO IBUKEHUS TEa.
2. H3MepeHHe CKOpPOCTH MPSAMOJIUHENHOTO JBHKECHHUS.
3. HaGmronenue siBjeHUst MHEPIIUH.
4. HaOmoneHnne u3MeHeHHs] CKOPOCTH TP B3aUMOJICHCTBUU Tell.
5. CpaBHEHHME Macc M0 B3aUMOJEHCTBUIO TEI.
6. CnoxxeHue cui, HapaBJIEHHBIX 110 OAHOU MPSIMOIA.
Jlabopamopnuie pabomot u onvimot.
1. OmpeneneHue CKOPOCTH PaBHOMEPHOTO ABWKEHHMS (IIAPUKA B JKUJIKOCTH, MOJAEIH
AIEKTPUUECKOT0 aBTOMOOWIISI M TaK Jiajee).

2. Ompenenenue cpeHeld CKOPOCTH CKOJBXKEHUs OpyCcKa UIIM IIapuKa MO HAKIOHHOM
IJIOCKOCTH.
OrnpeneneHue MIOTHOCTH TBEPIOTO TENA.

4. OmbITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh PACTSOKeHUS (AedopManinm) MpyKUHBI
OT MPUWIOKEHHOM CHJIBL.

5. OnbIThl, IEMOHCTPUPYIOLINE 3aBUCUMOCTD CHJIbI TPEHHUSI CKOJIBKEHHUS OT Beca Tella
Y XapakTepa COMPUKACAIOIINXCS TOBEPXHOCTEM.

Pazneu 4. JlaBjieHue TBEpaABIX TeJl, dKUAKOCTEH U ra30B.

HaBnenue. CnocoObl yMEHBIIEHHS] W yBEIWYEeHUs JAaBieHus. JlaBieHue rasa.
3aBUCUMOCTh JaBJICHHS raza oT o0b&Mma, Temmeparyphl. [lepenada maBieHust TBEPIBIMU
TeJaMU, JKUJIKOCTSIMU U ra3amu. 3akoH [lackans. [lneBMaTnueckue MamiuHbl. 3aBUCUMOCTh
JABJICHUSI KUJIKOCTU OT ryOounsl. ['unpocratuyeckuil napagokc. CooOIIaonIMecs: COCYIbI.
I'mppaBnrueckre MEXaHU3MBL.



Atmocdepa 3emnu u atmochepHoe napieHue. [I[puunHbl cyecTBOBaHUS BO3YITHOM
o6onouku 3emnu. OnbiT Toppuuennu. U3mepenue atmochepHOro AaBiaeHUs. 3aBUCUMOCTb
aTMOC(EpHOr0 JaBJIEHUS OT BBICOTHI HaJ ypoBHeM Mops. [Ipubopsl 11 U3MepeHus
aTMOC(hEpHOro JIaBJICHHUS.

JlelicTBUe KMIOKOCTM M Tra3a Ha IOIPYKEHHOE B HUX Teno. BrlTankusaromas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BoznyxomnnaBanue.

Jemoncmpayuu.

1. 3aBHCUMOCTbH AABJIEHHUA ra3a OT TEMIEPATYPHI.

2. ITlepenaya naBieHUs )KUAKOCTHIO U T'a30M.

3. CooOmaromuecs coCysl.

4. I'mppaBinueckuii mpecc.

5. IlposiBneHue neicTBusi aTMOCPEPHOTO JaBICHUS.

6. 3aBUCHMOCTbH BBITAJIKMBAIOUIEH CHJIBI OT 00BEMA MOrpYXKEHHOW 4YacTH Tena u
IJIOTHOCTHU KUJKOCTH.

7. PaBEHCTBO BBITAJIKMBAIOLIEH CUIIbI BECY BHITECHEHHOM KHIKOCTH.

8. YcloOBHE IUIaBaHMs TEJl: IJABAHUE WM MOTPYXKEHHE TEJl B 3aBUCHUMOCTH OT

COOTHOIIICHUS IIJIOTHOCTEH Tena U KUAKOCTH.

Jlabopamopnuie pabomot u onvimot.

1.

HccnenoBanne 3aBUCHMOCTH Beca Tela B BOJE€ OT O0OBEMA MOTpYyXKEHHOW B
JKHJIKOCTh YacTH TeJia.

OnpenenieHue BBITAIKUBAIOMIEH CHUIIBI, JEHWCTBYIOIICH Ha TeEJO, MOTPYKEHHOE B
JKUJIKOCTb.

[IpoBepka HE3aBHCUMOCTH BBITAJIKUBAIOUICH CHWJIbI, JICHCTBYIONIEHA HAa TEIO B
JKHJIKOCTH, OT MacCCHhI TeJa.

OnbITHI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTD BBITAJIKUBAIONICH CHIIBI, I€MCTBYIOIIEH
Ha TEJO B JKUIKOCTH, OT 00BEMA MOTPYKEHHOHW B KUIKOCTh YacCTH Tela W OT
IUIOTHOCTH JKUJIKOCTH.

KonctpynpoBanue apeomerpa WIM KOHCTPYMPOBAHHE JIOJKA U OINPEACICHUE €€
rPy30I10AbEMHOCTH.

Paznen 5. PaGora 1 MOIIHOCTH. DHEpPrusi.

Mexanndeckasi pabota. MOIITHOCTb.

[IpocThie MeXaHU3MBbI: pblUar, OJIOK, HAaKJIOHHas IJIOCKOCTh. [IpaBuiio paBHOBecHs
ppiuara. IlpuMeHeHwe mnpaBuiaa paBHOBECHS pblyara K OJIOKY. «30J0TO€ MPaBUIO»
Mexanuku. KITJ[ nmpocTeix Mexanu3moB. [IpocTeie MexaHU3MBbI B OBITY U TEXHUKE.

Mexanunyeckas sHeprusa. KuHetnueckas m nmoreHuumanbHas sHeprus. [IpeBpamieHne
OJIHOTO BUJ]a MEXaHUYECKOU SHEPTUU B IPYTroi. 3aKOH COXPAHEHUs SHEPTUU B MEXaHUKE.

Jemoncmpayuu.

1.

[Tprmepsl IPOCTHIX MEXAHU3MOB.

Jlabopamopnuie padbomot u onvimeol.



1. Ompenenenue paOOThl CUJIBI TPEHHUS MPU PABHOMEPHOM [IBHJKEHHUM Tela IO
TOPU30HTAILHOM ITOBEPXHOCTH.
2. Hccnenosanue ycia0BHM paBHOBECHUs pblyara.
3. Hsmepenune KIIJ] HaK1OHHOM IIOCKOCTH.
4. M3ydeHue 3aKOHA COXPAaHEHMSI MEXaHUYECKON YHEPIUU.
8 KUIACC

Pa3znen 6. TenioBble siIBJIeHMS.

OCHOBHBIE TOJIOKEHUSI MOJIEKYJSIPHO--KUHETUYECKON TEOpUHM CTPOECHHUS BEIIECTBA.
Macca u pa3mepsl aTOMOB U MOJEKYJ. ONBIThI, TOATBEPKIAIOIINE OCHOBHBIE TOJIOKEHUS
MOJIEKYJIIPHO-KMHETUYECKON TEOPUH.

Mogenun  TBEpHOro, IKUAKOIO W Ta3000pa3HOTO  COCTOSIHUM  BEIIECTBA.
Kpucrannuueckue u amopdusie tena. OObSICHEHNE CBOMCTB Ta30B, XKUAKOCTEH U TBEPJIBIX
T€l Ha OCHOBE TMOJIOKCHUH MOJEKYISIPHO--KUHETUYECKOW Teopuu. (CMauMBaHUE U
KanuJUIsIpHbIE siBJIeHUs. TennoBoe pacliupeHue U coxaTue.

Temnepatypa. CBsi3b TeMIIEpATypbl CO CKOPOCTBIO TEIUIOBOTO JBHKEHHS YACTHII.
Buytpennsisi sHeprus. CrnocoObl M3MEHEHHUSI BHYTPEHHEW OJHEpruu: Teruionepeaada u
coBeplieHue padboTel. Buibl Temionepenaun: TeIIONPOBOAHOCTh, KOHBEKIIUS, U3TyUYCHHE.

KoanuecTBo TEIIOTHL. Y IeabHAs TEIIO0EMKOCTh BEIIECTBA. TemI000MEH U TEILJIOBOE
paBHOBecue. YpaBHeHHWE  TemuioBoro Oananca. [lmaBimenme u  oTBepAcBaHUE
KPUCTAJUTMYECKUX BEIIECTB. YenbHas TeryioTa IuiaBieHus. [lapooOpazoBanue wu
koHaeHcanus. Mcmapenne. Kunenue. Y enbHas TeriaoTra nmapooOpa3oBaHus. 3aBUCUMOCTD
TEMITEPATYPhl KUTICHHUSI OT aTMOC(EPHOTO AaBJICHHUS.

BnaxHocTps Bo3myxa.

DHeprus ToIIMBa. Y AeIbHas TEIJIOTa CTOpaHMUs.

[Tpunnumer pabotel TemioBbix nurateneit KIIJ teruioBoro npurarens. TeroBbie
JIBUTATEJIM U 3alllUTa OKPYKAIOIIEH CPEIbl.

3aKOH COXpaHEHUS U MPEBPAIICHUS SHEPTUM B TEIUIOBBIX MPOIIECCaX.

Jemoncmpayuu.

1. HaGmronenrne 6pOoyHOBCKOTO JIBHUKEHUS.

2. Habmonenue quddysun.

3. HaOmroneHue siBIICHUH CMadyMBaHUS U KaUJUISIPHBIX SBIICHHM.

4. HaOnrogeHure TEIIOBOTO PACIIUPEHHUS TEll.

5. MI3MeHeHue MmaBiIeHWS Ta3a NPU M3MEHEHUM OO0BEMAa W HArpeBaHUU WU

OXJIaXKJICHUU.

6. IIpaBmiia usMepeHust TEMIEPaATypPBhlI.

7. Buapl Temonepenayn.

8. OxnaxIeHue pu COBEPIICHUN PaOOTHI.

9. HarpeBanue npu coBepiieHUH padOThl BHEIIHUMHU CHIIAMHU.

10. CpaBHEHHE TEMIIOEMKOCTEN Pa3INYHBIX BEIIECTB.



11. HabGmronenue kumneHusl.

12. HaGmroieHre moCTOSTHCTBA TeMIEPATyphl IPU TUIABICHUHU.

13. Moenu TeIIoBbIX ABUTATEIIEH.

Jlabopamopnuie padomot u onvimot.

1. OmnbIThI IO OOHAPYKEHUIO IEUCTBHUS CUII MOJICKYJISIPHOTO MPUTKCHHUS.

2. OmnbITHI IO BBIPAIIMBAHUIO KPUCTAJIJIOB IIOBAPEHHOW COJIM WJIM caxapa.

3. OnpIThl 10 HAOMIOJEHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, KUIKOCTEH U TBEPIBIX

TEN.
4. OmpepeneHue JaBJIeHUs BO3yXa B OaJUTOHE IITTPUIIA.
OMnbITEL, JEMOHCTPUPYIOIINE 3aBUCUMOCTh JIaBJICHUS BO3J1yXa OT €ro o0béma u
HarpeBaHus WIH OXJIAXKICHUS.

6. IlpoBepka TUMOTE3bl JMHEHHOW 3aBUCHUMOCTH JJIMHBI CTOJIOMKA >KUJIKOCTH B
TEPMOMETPUYECKON TPYyOKE OT TeMIepaTyphl.

7. HaGmroneHue n3MeHeHUs BHYTPEHHEH PHEPIUU Tejla B pe3yJibTaTe TeIionepeaadu

¥ pabOThI BHEIIHUX CHUJI.

8. HccnenoBanue sBICHUS TEIJIOOOMEHA MPH CMENIMBAHUHM XOJIOAHOW W ropsideit

BOJIbI.
9. OmpeneneHre KOJIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJIOM MpPH TEMJI00OMEHE ¢
HarpeTbiM METAUTNYECKUM LUIIUHIPOM.

10. OnpenieneHne yAeIbHON TEIUIOEMKOCTH BEILIECTBA.

11. UccnenoBanue npolecca UCapeHusl.

12. OnpenieIeHne OTHOCUTEIBHOM BIIAXKHOCTU BO3AYyXa.

13. OnpeneneHue yAeabHOM TEIUIOTHI IJ1aBICHUS JIb/IA.

Pa3znen 7. JnekTpuyeckne U MATHUTHBIE SIBJICHHS.

DnexTpuzanus Ted. J[Ba poja 3JIeKTpUIeCKuX 3apsa10B. BzaumoaeiicTBue 3apsyKeHHBIX
Ten. 3akoH KyrnoHa (3aBUCMMOCTH CUJIbI B3aUMOJEHUCTBUS 3apsiKEHHBIX TEJ OT BEJIMYUHBI
3apsIIOB M PaCCTOSIHUS MEKIY TEJIaMH).

Onektpuueckoe mnojie. Hanpspk€HHOCTh — snekTpudeckoro  moss.  [IpuHnun
CYNEepPHO3ULMHU dIEKTPUUECKUX MOJIel (Ha KAYECTBEHHOM YPOBHE).

Hocutenu snekTpuueckux 3apsiioB. DIEeMEHTapHbIN dJIeKTpudeckuil 3apaa. CTpoeHue
atoma. [IpOBOIHUKY U TUAAEKTPUKHU. 3AKOH COXPAHEHUS AIEKTPUUYECKOrO 3apsia.

DNEKTpUUECKUU TOK. YCIIOBHSI CYIIECTBOBAHUS DJIEKTPUUYECKOro Toka. McTOYHUKH
MOCTOSIHHOTO TOKa. JIeHCTBHS 3JIEKTPUUECKOI0 TOKa (TEMIOBOE, XUMUUECKOE, MAarHUTHOE).
DNEeKTPUUECKUU TOK B )KHIKOCTSX U ra3ax.

Onektpuueckas uenb. Cuna Toka. DnekTpuyeckoe HampspkeHue. CompoTUBICHHE
MPOBOJIHUKA. YIEIIbHOE COMPOTUBICHUE BellecTBa. 3akoH OMa sl ydacTKa Iemu.
[TocnenoBaTenbHOE U MapaLIENbHOE COEIUHEHNE MPOBOIHUKOB.

Pabota 1 MOIIHOCTH 3JIEKTPpUUECKOTO TOKa. 3akoH Jlxoyns—JIeHia. DnekTpudecKue
LENH U OTPEOUTENH IIEKTPUUECKON dHEpruu B ObITy. KOpoTKoe 3aMbIKaHUE.



[TocTosiHHBIE MarHUTHL. B3auMOAEUCTBUE MOCTOAHHBIX MAarHUTOB. MAarHUTHOE IOJIE.
MaruauTHoe noje 3eMJIM U €ro 3Ha4YeHHE JJIs J)KU3HU Ha 3emuie. OnbIiT Jpcrena. MarautHoe
MOJIe JJIEKTPUUYECKOro Toka. I[IpuMeHeHue J3IEeKTpOMarHUTOB B TEXHUKE. JlencTBHe
MAarHUTHOTO TOJiI HAa MPOBOJAHUK C TOKOM. OJIEKTPOJABHUIATENb IMOCTOSIHHOTO TOKA.
Hcnonp3oBaHue 3NEKTPOABUTATENIEN B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onbrtel @apanes. SIBieHHE SIEKTPOMAarHUTHOM MHAyKOuMH. [IpaBwio JleHna.
Onektporenepatop. CrnocoObl MONYYEHUS ICKTPUUECKOW SHEPTrUU. DJIEKTPOCTAHIIMU Ha
BO300HOBIIIEMBIX UCTOYHUKAX SHEPTHUU.

Jemoncmpayuu.
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DJIeKTpU3alus Te.

JIBa pojia 3JIEKTPUYECKUX 3apsI0B U B3aUMOACHCTBUE 3aPSKECHHBIX TEJL.
YCTpOUCTBO U IEMCTBUE IEKTPOCKOIIA.

DIIEKTPOCTATUYECKAS] MHTYKIHUA.

3aKOH COXpaHEHUS JICKTPUUECKUX 3apsI0B.

ITpoBOHUKH U AUPIEKTPUKH.

MoenupoBaHuEe CUIIOBBIX JIUHUM AIEKTPUYECKOTO OIS,

HMcTouHnKY ITIOCTOSIHHOT'O TOKA.

JIercTBUS 3JIIEKTPUYECKOTO TOKA.

. DNEKTPUYECKUN TOK B KHUJKOCTH.

. ['a30BbIl paszpsn.

. I3Mepenune cuiibl TOKa aMIePMETPOM.

. I3Mepenune 3JeKTpUYeCcKOro HanpsKeHUs: BOJIbTMETPOM.

. PeoctaTt 1 marasuH conpoTHUBIICHUM.

. BzaumoieicTBre NOCTOSIHHBIX MarHUuTOB.

. MoaenupoBaHue HEBO3MOXKHOCTH Pa3/IeJICHUs MOJIOCOB MarHUTA.

. MojaenupoBaHUe€ MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.

. OneIT DpcTena.

. MaruuTHoe 1noJjie Toka. DJIEKTPOMAarHuT.

. JIeicTBHE MarHUTHOTO MOJISI HA TPOBOJIHUK C TOKOM.

. DJEKTpOoIBUTATENb MOCTOSIHHOTO TOKA.

. UccrienoBanue siBICHUS SJIEKTPOMArHUTHON MHAYKIIUU.

. OnbiTel @apajes.

. 3aBUCUMOCTb HaMpaBJICHUS HHAYKIIMOHHOTO TOKa OT YCJIOBUM €r0 BO3SHUKHOBEHHUS.
25.

DNEeKTporeHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnuie pabomuvt u onvimeot.

e

OnpITHI 110 HAOIIOACHUIO JICKTPHU3AIMU TEJI MHAYKIUEH U MPU COMPUKOCHOBEHUH.
HccnenoBanue AeHCTBUS SIICKTPUUSCKOTO MOJIS HA MTPOBOIHUKN U TUDJICKTPUKH.
Coopka 1 npoBepka padOThI AIEKTPUUESCKON IEMHU MOCTOSHHOTO TOKA.

N3mepenue u peryimpoBaHUe CUIIbI TOKA.



N3mepenue n peryampoBaHue HANPSHKEHUS.

6. HMccnenoBanue 3aBUCHMOCTH CWIBI TOKA, HAYLIETO YEPE3 PE3UCTOP, OT CONPOTHUBICHUS
PE3UCTOpa M HAIIPSKEHUS HA PE3UCTOPE.

7. OnpITel,  JEMOHCTPHUPYIOIIHE  3aBUCHMOCTb  JJIEKTPUYECKOTO  CONPOTHUBIIECHUSA
IIPOBOJITHUKA OT €0 JJIMHBI, IUIOIAN [TONEPEYHOr O CEYEHNS U MaTEpHUaa.

8. IIpoBepka mpaBuiia CIOKEHUS HANPSHDKEHUW MPU MOCIEN0BATEIBHOM COEAUHEHUH JIBYX
PE3UCTOPOB.

9. IIpoBepka nmpaBuiia 115 CUJIBI TOKA IPHU NapAJIEIbHOM COEAUHEHNN PE3UCTOPOB.

10. Onpesienienre paboThl TEKTPUUECKOTO TOKA, UAYIIETO Yepe3 pe3UcTop.

11. OmnpeneneHne MOIHOCTH AIEKTPUIYECKOTO TOKA, BBIJEISIEMON HAa PE3UCTOPE.

12. UccnenoBanye 3aBUCUMOCTH CHJIbI TOKA, UAYIIETO YEPE3 JIAMIIOUKY, OT HAIIPSKEHUS Ha
HEW.

13. Onpenenenne KII/ HarpeBatens.

14. UccnenoBaHre MarHUTHOTO B3aUMOJEHCTBUS MOCTOSIHHBIX MAarHUTOB.

15. I3yyeHne MarHUTHOTO TIOJII TOCTOSHHBIX MArHUTOB TIPU HUX OOBEAMHEHUH U
pa3liesICHHH.

16. MccnenoBanue NeiCTBUA SJIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJNKY.

17. ONbBITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CUJIbI B3AUMOJEHCTBUS KATYIIKU C TOKOM U
MarHuTa OT CWJIbl TOKA U HAPABJIEHUS TOKA B KaTyIKE.

18. I3ydenue neiicTBUS MarHUTHOTO IOJISI HA TPOBOJIHUK C TOKOM.

19. KoHcTpyrpoBaHue 1 u3ydeHue padoThl JJIEKTPOABUTATEIIS.

20. Usmepenue KII/I a51eKTpoaBUraTeibHOM YCTAaHOBKH.

21. OOBITBl O HKCCIEIOBAHUIO SBJICHUS DJIEKTPOMArHUTHOW WHIYKIHMH: KCCIEIOBAHUE
U3MEHEHUW 3HAYEHUsI U HANPABJICHUA HHAYKIIMOHHOTO TOKA.

9 KUIIACC

Pa3znen 8. Mexanu4veckue siBJICHUS.

MexaHn4eckoe JIBU>KCHHUE. MarepuanbHas TOYKA. Cucrema OTCUY€Ta.
OTHOCUTENBPHOCTh MEXaHUYECKOTO JBMKEHUS. PaBHOMEpHOE MPSIMOJIIMHEHHOE JBUKEHHE.
HepaBHomepHoe npsimonnHelHoe aBHkeHUE. CpeaHsis U MTHOBEHHAs CKOPOCTh Tena Mpu
HEPaBHOMEPHOM JIBUKCHUU.

Yckopenue. PaBHOyCKOpeHHOE MpsiMOiuHEHOe nBuxkeHue. CBOOOJHOE MajeHHUE.
OnpiTel [Manunes.

PaBHOMEpHOE NBM>XKEHUE MO OKpY>KHOCTU. [lepuoa u yacrora oOpauenus. JInneiinas
U yIJIoBas CKOpOCTH. LIeHTpocTpeMUTENIbHOE YCKOPEHHUE.

IlepBeiit 3akoH Hprorona. Btopoir 3akon Hserotona. Tperuit 3axkoH HproroHa.
[TpuHIMIT Cynepno3uLnu CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHUs: Cujla TPEHUSI CKOJIBKEHUS, CUJIa TPEHUS
MOKOSI, APYTHE BUIbBI TPEHUS.



Cuna TSKECTU U 3aKOH BCEMHPHOI'O TATOTEHUS. Y CKOPEHHE CBOOOJHOIO MaJCHUS.
JIBrxkenne ruianer BOKpyr Comuma. llepBasg kocmumueckas ckopocTb. HeBecomocTs u
IIEPErPY3KH.

PaBHoBecue matepuanibHOM TOukH. AOCONMIOTHO TBEpAOE Teno. PaBHOBecue TBEPAOTO
TeJIa C 3aKPEIJIEHHOM OChIO BpalieHusi. MomeHT cuiibl. LIeHTp TsxecTn.

Nmnynec tena. IsMeHeHne uMmitybca. MIMiynibe cuibl. 3aKOH COXpaHEHHSI UMITYJIbCA.
PeaktuBHOE IBUXKEHUE.

Mexanunudeckas padota 1 MOUTHOCTb. PaboTa cui TXKeCTH, ynpyroctu, Tpeuus. CBs3b
sHepruu u padoThl. [loTeHManbHas 3Heprus Tena, MOAHATOrO HaJl MOBEPXHOCTHIO 3€MJIH.
[loreHunanbHas »dHeprus cxkatod npyxkuHbl. KuHernueckas »sHeprusd. Teopema o

KMHETUYECKON SHEPTrUr. 3aKOH COXPAHEHUSI MEXaHUUYECKOW SHEPTUM.
Jemoncmpayuu.

1.
2.

o v ok~ w

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

HaGmonenne MexaHU4eCcKoro IBUKEHUS TeJla OTHOCUTEIBLHO Pa3HbIX TEJl OTCUYETA.
CpaBHeHME MyTEW U TPACKTOPUI IBUKEHHSI OJTHOTO U TOTO K€ TeJIa OTHOCUTEIBHO
pAa3HBIX TEJI OTCYETA.

N3Mepenmne CKopoCTH U YCKOPEHUS MPSIMOJTMHEUHOTO IBUKEHMUSI.

HccnenoBanue npu3HaKOB PaBHOYCKOPEHHOT'O ABUKECHUSI.

HaGmronenue nBr>XeHHs Tella O OKPY>KHOCTH.

HaGmionenre MeXaHWYECKUX SBJICHHUM, MTPOUCXOIAIIMX B CHUCTEME OTCYETa
«Tenexka» mpu €€ paBHOMEPHOM M YCKOPEHHOM JBH)KEHHUM OTHOCUTEIBHO
KaOuHeTa (PU3HKHU.

3aBUCHMOCTh YCKOPEHHUS Te€la OT MAaCChl TeJla U IEUCTBYIOIIEH HA HETO CUJIBIL.
HaGmroneHne paBeHcTBa CHIT TIPH B3aUMOICHCTBUM TE.

N3meHeHne Beca Teaa Ipu yCKOPEHHOM JABUKEHHH.

[Iepenaua nmiysibca Npu B3aUMOJCUCTBUHA TEI.

[Ipeobpa3oBaHus SHEPTUU MPU B3aUMOJICUCTBUU TE.

CoxpaHeHue UMIyJbca MPU HEYIIPYTOM B3aHMOJICHCTBUMN.

CoxpaHeHre UMITYJIbCca MPU A0COIIOTHO YIIPYTOM B3aUMOJICHCTBHH.

HaGnronenne peakTHBHOTO IBHKCHHUS.

CoxpaHeHre MEXaHUYECKOW SHEPTHH MPU CBOOOTHOM TaCHUH.

CoxpaHeHne MEXaHMYECKOW HHEpPruM TMpHU [BHKEHUM Tela MOoJ JEHCTBHEM
MPYKUHBL.

Jlabopamopnuie padbomot u onvimol.

1.

KoncTtpyupoBanue TpakTa i pa3roHa U AajbHEHIIEro paBHOMEPHOIO JBHXKCHUS
IapuKa WA TEIEHKKH.

Onpenenenue cpeHel CKOPOCTU CKOJBKEHUSI OpycKa WM JABUKEHUS IIAPUKA T10
HAKJIOHHOM IUIOCKOCTH.

OrnpenienieHue YCKOPEHHs Tejla TP PaBHOYCKOPEHHOM JIBUKEHUU MO HAKJIOHHOU
IJIOCKOCTH.



10.

11.

HccnenoBanne 3aBUCUMOCTH MTyTH OT BPEMEHU MPHU PAaBHOYCKOPEHHOM JIBIKEHUU
0e3 HaYaJIbHON CKOPOCTH.

[IpoBepka rUMOTE3BI: €CIIM TPU PABHOYCKOPEHHOM MABM)KCHHU O€3 HayalbHON
CKOPOCTH TYTH OTHOCATCS KakK psAJ HEYETHBIX YHCEN, TO COOTBETCTBYIOIIWE
MPOMEXKYTKHA BPEMEHH OJMHAKOBBHI.

HccrnenoBanne 3aBUCHMOCTH CHJIBI TPEHHSI CKONBKEHHUS OT CHUJIBI HOPMAJIBHOTO
TaBICHHUS.

Onpenenenue korpGUIIEHTAa TPEHUS CKOIBKECHHUS.

Omnpenenenne XECTKOCTH MPYKUHBI.

Omnpenenenrne pabOThl CWIBI TPEHHS TPH PABHOMEPHOM JIBIDKEHUHW Teia II0
TOPU30HTATBHON TOBEPXHOCTH.

Omnpenenenue pabOThl CHIIBI YIPYTOCTH MpPH MOJIBEME Ipy3a C HUCHOJIB30BAHUEM
HETIOJIBMYKHOTO U TIOJIBUKHOTO OJIOKOB.

M3ydeHne 3akoHa COXpaHEHUS YJHEPTHH.

Pa3nen 9. Mexannueckue KoJie0aHUS U BOJTHBI.

Konebarensnoe nBmwkeHue. OCHOBHBIE XapaKTEPUCTHKUA KOJICOAHUUN: TEPHO/I,
4acToTa, aMIUTUTy1a. MaTeMaTH4ecKuil U NMPYKUHHBIN MasTHUKU. [IpeBpaiieHue sHeprun
P KOJIeOATEIIbHOM JIBUKEHUU.

3aryxaromue kojieOaHusi. BeiHyXaeHHbIe KoneOaHus. Pesonanc. MexaHuuyeckue
BOJTHBL. CBOMCTBA MEXaHMYECKUX BOJIH. [Ipo/10sIbHBIC M TIOTIEpEYHBIC BOTHBIL. J{JTMHA BOTHBI
U CKOpPOCTh €€ pacrnpocTpaHeHus. MexaHWuecKre BOJHBI B TBEPJIOM Telie, CEHCMHUYECKHE

BOJIHBEI.

3ByK. [ poMKOCTh 3ByKa U BbicoTa ToHa. OTpakeHue 3Byka. UH(Ppa3ByK U yIbTpa3BYK.
Jemoncmpayuu.

1
2
3
4.
5
6

Hab6monenne koebanuit Ten Mo 1eHCTBUEM CHUITBI TSKECTH U CHUJIBI YIIPYTOCTH.
Hab6monenue kosebanuii Tpy3a Ha HUTH U Ha TIPY>KHUHE.

HaGmroneHne BRIHYKICHHBIX KOJIeOaHUM U pe30HaHCa.

PacnpocTpaneHnue mpoaoJibHBIX M TONEPEUHBIX BOJH (HAa MOJICIIHN).

HaGmoeHre 3aBECUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTHYECKHN PE30HAHC.

Jlabopamopnuie pabomot u onvimeot.

1.
2.
3.

Omnpenenenne 4acTOTHI U MTEPUOJIa KOJIEOAHUN MAaTEMATHIECKOTO MasiTHUKA.
Omnpenenenne 4acTOTHI U MEPUOJIa KOJICOAHUI MPYKMHHOTO MasiTHUKA.
HccnenoBanne 3aBUCMMOCTH NIeproa KojeOaHWi MOABEUIEHHOTO K HUTHU Tpy3a OT
JUTUHBI HATH.

HccnenoBanne 3aBUCUMOCTH TMEpHOJIa KOJIEOAHWI MPYXKUHHOTO MasiTHUKA OT
MAacCChI Tpy3a.

[IpoBepka HE3aBUCUMOCTHU MepHUoJa KojieOaHuil rpys3a, MOoABEIICHHOTO K HUTH, OT
MAcCCHI Tpy3a.



6. ONBITBI, JEMOHCTPUPYIOIIME 3aBUCHUMOCTh MepHOJa KOJIeOaHUW MPY>KUHHOTO
MAasITHUKA OT MACChI TPy3a U KECTKOCTHU MPYKUHBI.
7. V3Mmepenue yckopeHusi CBOOOJHOTO MaICHUS.
Paszaen 10. DiieKTpOMarHMTHOE 110JI€ ¥ 3JIEKTPOMATHUTHbIE BOJHBI.
DJIEKTPOMArHUTHOE MOJIE. DIEKTPOMArHUTHBIE BOJIHBI. CBOMCTBA 3JIEKTPOMArHUTHBIX
BonH. [Ilkama 3M€KTpOMArHUTHBIX BOJH. MCHoNb30BaHME 3JIEKTPOMATHUTHBIX BOJH JIS
COTOBOM CBS3H.
DJleKTpoMaruuTHas npupojia ceera. CKopocTh cBeTa. BoaHOBBIE CBOMCTBA CBETA.
Jemoncmpayuu.
1. CBOMCTBA JIEKTPOMAarHUTHBIX BOJIH.
2. BoaHOBBIE CBOMCTBA CBETA.
Jlabopamopnuie padbomut u onvimot.
1. MBydeHue CBONCTB 3JIEKTPOMArHUTHBIX BOJIH C TTOMOIIIBI0 MOOUIILHOTO TenedoHa.
Paznen 11. CBeToBbI€e sIBJICHUS.
JIyueBas Mojenb cBeta. Mictounuku cBeta. [IpsiMoinHeliHOe paclipoCTpaHEHUE CBETA.
3atmenust Connna u Jlynel. Otpaxkenue cBera. [nockoe 3epkano. 3akOH OTpaKeHUs CBETA.
[Ipenomnenue cBeta. 3aKOH TpeaoMJeHHsi cBeTa. [lonHOE BHYTpEHHEE OTpaKE€HUE
cBera. Mcnonp30BaHKe MOJHOTO BHYTPEHHETO OTPAKEHHS B ONTUYECKUX CBETOBOAAX.
Jlunza. Xon nydeit B nuHze. Onrtuueckas cucrema (oroammapara, MUKpOCKONa H
Teneckona. ['na3 kak ontuyeckas cucreMa. bam3opykocTs U JaabHO30PKOCTb.
Paznoxenune 6enoro ceeta B crnektp. Onbitel HptoToHa. CrokeHUE CHIEKTPalbHbBIX
uBeToB. /lucnepcus ceera.
JHemoncmpayuu.
[IpssMonMHEHOE pacCIPOCTPAHEHHUE CBETA.
OTtpakeHue cBeTa.
[Tony4yenue n3o00paxeHU# B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJax.
[Ipenomnenue cBera.
OnTtryeckuil CBETOBO/I.
Xox nydei B coOuparoe JInH3e.
XO0J Iyder B pacCEenBAIOLIEH JIMH3E.
[TonyueHnue n300pakeHUI C TOMOILBIO JTUH3.
[TpunaMn peiictBus doToammapata, MUKpPOCKOTA M TEJIECKOIIA.
10. Monens ri1asa.
11. Paznoxxenue 6enoro cBeTa B CIEKTP.
12. [Tonydenue 6enoro cBeTa MpM CIOKEHUHU CBETA Pa3HBIX I[BETOB.
Jlabopamopnuie padbomot u onvimol.
1. HMccnenoBanue 3aBUCUMMOCTH yIjla OTPAXKEHUSI CBETOBOIO JIyda OT yTIJia MaJeHUs.
2. M3ydeHue xapakTepUCTUK M300paXKeHUs MPeIMETa B IIIOCKOM 3epKajie.
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3. HccnenoBanue 3aBUCMMOCTH YTJIa MPEIOMIICHHS CBETOBOTO Jydya OT yIJia MaJIeHUs
Ha TPaHUIIC «BO3TYX—CTCKIION.

[TonyueHnne n300pa>keHU C TOMOIIBIO COOMPAIOIIEH TUH3HI.

Omnpenenenne GOKYCHOTO PaCCTOSTHUS U ONITHYECKOM CHUITBI COOMPAIOIIEH TNH3BI.
OTBITHI TTO Pa3NIOKEHUIO OEIOTO CBETA B CIIEKTP.

N o v ok

OMnbITEl IO BOCHIPUATHIO IIBETA MPEIMETOB MPU UX HAOIIOJCHUU Yepe3 IIBETOBHIC
(UIBTPBHL.

Paznen 12. KBaHTOBbBIE SIBJICHUS.

Onwitel  Pesepdopna u mimanerapHas wojenb artoma. Mogens atoma bopa.
Hcnyckanue u noraonieHue cBera atomoM. KBauTel. JInHeHuaTbie CIEKTPHI.

PanuoaktuBHOCTh. Anb(da-, Oerta- u ramma-uznydeHus. CTpOeHHE aTOMHOTO spa.
Hyknonnas monenbs atomHoro sjapa. M3ortonbl. PaguoaktuBHBIE mpeBpaimieHus. [lepuon
nojypacnaja aTOMHBIX sIAEP.

SAnepHble peakuuu. 3aKOHbl COXPAHEHUS 3apsI0BOIO M MACCOBOIO YHUCEN. DHEPrus
CBsI3M aTOMHBIX sjiep. CBs3b Macchl M 3HEpruu. Peakiuu cuHTE3a W JEICHUS AMEp.
Uctounnku sneprun CoJiHIla U 3BE3].

Anepnas sHepreTuka. J[eicTBUs paMOaKTUBHBIX U3JIYUYE€HUN HA )KUBBIC OPTaHU3MBI.

Jemoncmpayuu.

1. CHekTpbl U3Ny4YEHUs U MOTJIOLIEHHUS.

2. ChekTpbl pa3IMYHbIX ra30B.

3. CnekTtp Bogopoa.

4. HaOmonenue TpexoB B kamepe BuuibcoHa.

5. Paborta cuéTrurka MOHM3UPYIOIINX U3ITYUYECHUM.

6. Peructpanus uzinyuyeHus NpupoAHbIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnuie pabomot u onvimot.

1. HaGnroneHue CIUTOMIHBIX U TUHEHYATBIX CIEKTPOB U3ITYUYCHHUS.

2. HccrnenoBanue TpPEKOB: U3MEPEHHE SHEPrUM YACTUIIBI 110 TOPMO3HOMY NyTH (11O

dotorpadusim).

3. M3mepenwue paanoakTUBHOTO (poHa.

IHoBTOPHUTEIBLHO-00001IAKO NI MOTY.Ib.

[ToBTOpUTETHHO--0000MIAIOINI MOAYIb MpEeAHA3HAYEH JUIsl CUCTEeMaTH3allud |
00001IIeHNsT TIPEMETHOTO COJEPKAHMSI W ONBITa JCATEIBHOCTH, MPHOOPETEHHOTO MPHU
M3YYEHUH BCETO Kypca (PU3MKH, a TAaKXKe ISl TOJATOTOBKH K OCHOBHOMY TOCY/IapCTBEHHOMY
AK3aMeHy 10 (U3UKe M1 0O0YyYaAIOIIUXCs, BBIOPABIINX 3TOT YUEOHBIN MpPEIMET.

[Ipy wu3yyeHHH JaHHOTO MOAYJSL PEATU3YIOTCS W CUCTEMAaTU3UPYIOTCS BUIBI
JESTETHPHOCTH, HA OCHOBE KOTOPHIX OOECIEeYMBACTCS JOCTIDKEHHWE TPEAMETHBIX U
MeTanpeIMEeTHBIX MJIAHUPYEMBIX pe3yIbTaTOB o0yueHus, dbopmupyeTtcs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTb: OCBOCHHE HAy4YHBIX METOJIOB MCCIIEOBAHMS SIBICHUI



NPUPOABbl U TEXHUKH, OBJIAJCHUE YMEHUSAMU OOBACHATH (PU3MUECKUE SIBJICHUS, TPUMEHSS
[IOJIy4YECHHbIE 3HAHU, PEIIaTh 3a1a4d, B TOM YUCJIE KaUYECTBEHHBIE U DKCIIEPUMEHTAJIbHBIC.
[IpyHUIMNIHANTBHO NEATEIBHOCTHBIN XapaKTEp NAHHOIO paszeiia PeaM3yeTcs 3a CUET
TOr0, YTO O0YYaIOLIMECs BBITOIHSIOT 33JIJaHUsA, B KOTOPBIX UM MPEJIaraeTcs:
Ha OCHOBE IOJYYEHHBIX 3HAHUU pACNO3HABATb M HAYyYHO OOBACHATH (PUINYECKHE
SIBJICHUSI B OKPY>KAIOLEHW IPUPOJIE U IOBCEIHEBHOU KU3HMU;
MCIIOJIb30BaTh HAYYHBIE METO/bl MCCIIEOBaHUS (U3UYECKUX SIBIICHUU, B TOM YHCIIE
IS IPOBEPKU TUIIOTE3 U MOJYYEHUs] TEOPETUYECKUX BBIBOJIOB;
OOBSCHATh HAY4YHbIE OCHOBBI Hau0O0JIe€ BaXKHBIX JOCTHXKEHUM COBPEMEHHBIX TEXHOJIOTHH,
HaIlpUMeEpP, MPAKTUYECKOI0 MCIIOJIb30BaHUS PA3JIMYHBIX MCTOYHUKOB DHEPIMM HAa OCHOBE
3aKOHA IPEBPALLECHUSA U COXPAHEHUS BCEX U3BECTHBIX BUJIOB DHEPTUMU.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA TIPOI'PAMMBI 110 ®U3UKE
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHMUA

N3yuyenune (Qu3MKM Ha ypoOBHE OCHOBHOI'O OOIIEro 0Opa3OBaHMs HAINpaBICHO Ha
JOCTH)KCHUE JIMYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX 00pa30oBaTelbHBIX
pE3yJIbTATOB.

B pesynbpraTe u3yuyeHus (UMK HAa ypOBHE OCHOBHOIO OOIIEro oOpa3oBaHUS Y
oOyyaroierocst 0ynyT chopMUpOBaHbI CIAEAYIONIUE TUYHOCTHBIC PE3YyJIbTAThl B YACTHU:

1) naTpMOTHYECKOr0 BOCIUTAHUS:
— MpOSIBIEHUE MHTEpeca K HCTOPUM U COBPEMEHHOMY COCTOSIHUIO POCCHMCKOMN
bu3nUecCKol HAyKH;
— [IEHHOCTHOE OTHOIIIEHUE K JIOCTUKEHUSIM POCCUNCKUX YUEHBIX--(DUZUKOB;
2) rpa:kKIaHCKOro U 1YXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA
— TOTOBHOCTh K aKTMBHOMY YyYacTHIO B OOCYXXJIEHHUMU OOIIECTBEHHO 3HAYMMBIX H
ATUYECKUX TMPOOJIEM, CBSI3aHHBIX C MPAKTUYCCKUM TPUMEHEHHEM JOCTHKCHUI
buzuky;
— OCO3HaHUE BAXHOCTU MOPAIBHO--3THUECKUX MPUHIUIIOB B JEATEIBHOCTU YUEHOTO;
3) 3¢TeTHYECKOr0 BOCIIMTAHUS
— BOCIIPUSITUE JCTETUYECKUX KauecTB (U3MUECKOW HayKH: €€ TapMOHHUYHOTO
OCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, JTJAKOHUYHOCTH;
4) HEeHHOCTH HAYYHOI'0 MO3HAHUSA:
— OCO3HaHHE IIEHHOCTH (PU3UYECKON HAyKHM KaK MOIIHOTO WHCTPYMEHTA IMO3HAHMS
MHpPa, OCHOBBI Pa3BUTHUS TEXHOJIOTUI, BAKHEUIIIEH COCTABIISIFOIIEH KYJIbTYpPHI;
— pa3BUTHE HAy4YHOW JIOOO3HATENBHOCTH, UHTEpeca K HCCIeI0BATEIbCKOM
NEeATEbHOCTH;
5) popMmupoBanusi KyJbTYPbI 3/10POBbsSI M IMOLMOHAJIBLHOIO 0J1ArONOTYYHs:
— OCO3HaHME IIEHHOCTH 0e30macHoro obOpaza JKH3HM B  COBPEMEHHOM
TEXHOJOTHYECKOM MUPE, BAKHOCTH MPaBUJI O€30MacHOTO MOBEJCHUSI Ha TPAHCIIOPTE,
Ha JIOpOTax, ¢ SJIEKTPUUIECKUM U TETNIOBBIM 000PY0OBaHUEM B JJOMAIITHUX yCIOBUSX;
— c(hOpMHPOBAHHOCTh HAaBbIKAa PEeQIIEKCHHU, IPU3HAHUE CBOETO MpaBa Ha OMMOKY U
TAKOI0 K€ MpaBa y IPYyroro 4eaoBeKa;
6) TPy10BOr0 BOCIIUTAHMS
— AaKTMBHO€ Yy4yacTHE€ B pEIICHHMM NPaKTUYEeCKUX 3adad (B paMKaxX CEMbH,
o0Opa3oBaTeIbHOM OpTaHW3aIlMU, TOPOJa, Kpas) TEXHOJOTHMYECKOW M COIUAIbHOU
HAIPaBJICHHOCTH, TPEOYIOMUX B TOM YUCIEe ¥ (U3HMUECKUX 3HAHHA;
— HUHTEpEC K MPaKTUYECKOMY U3YUYEeHUIO npodeccuit, CBSI3aHHbIX C (QU3UKOM;
7) 3K0JOrn4eCKOro BOCIIMTAHMS:



OpUEHTalusi Ha NpUMEHEHHEe (U3MYECKUX 3HAHMM [ penieHus 3ajad B
00JIaCTH OKpY’Kalollel cpenabl, IUIAHUPOBAaHUS MOCTYNKOB W OLEHKH HX
BO3MOXKHBIX TIOCJIEJICTBUI ISl OKPY>KAIOIIEH CpeJibl;
OCO3HAHUE TJI00AJIBHOIO XapakTepa SKOJOTMYECKMX IpoOJieM U IyTed Hux
pelIeHus;
8) ajanTanum Kk U3MEHAOIUMCS YCJAOBUSIM COLUATBHON U MPUPOAHOM Cpelbl:
— NOTPeOHOCTh BO B3aMMOJIEUCTBUM TNPHU BHINOJHEHUHU HCCIEIOBAHUNA M MPOEKTOB
(¢u3nuecKoi HapPaBIEHHOCTH, OTKPBHITOCTh ONBITY U 3HAHUSAM JPYTHX;
— MOBBIIIEHNE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO IESITeIbHOCTh;
— NMOTPeOHOCTH B (POPMUPOBAHUU HOBBIX 3HAHUH, B TOM 4Hcie GOPMYIUPOBATH UJIEH,
HOHSITHSI, TUTIOTE3bI O (PU3UUECKUX 0OBEKTAX U SIBICHUSIX;
— OCO3HaHue AePUUIUTOB COOCTBEHHBIX 3HAHMM M KOMIIETEHTHOCTEW B 00JacTH
buzuky;
— IJIAaHUPOBAHKE CBOETO Pa3BUTHS B IPUOOPETEHUH HOBBIX (PU3NYECKUX 3HAHUA;
— CTpeMJICHWE AaHAJIU3UPOBATh W BBISBISATH B3aMMOCBSI3U MPHUPOABI, OOIIECTBA U
HSKOHOMMKH, B TOM YHCJIE C UCTIOJIB30BaHHEM (QU3HUECKUX 3HAHUI;
— OIICHKa CBOMX JICUCTBHI ¢ YYETOM BIHSHHS Ha OKPYKAIOUIYIO CPENly, BO3MOKHBIX
r7100aJIbHBIX MTOCIIECTBUI.

METAIPEJMETHBIE PE3YJIBTATbHI

B pesymbprate OCBOCHHS MpOrpaMMbl 1O (U3WKE Ha ypOBHE OCHOBHOTO OOIIETO
oOpazoBaHus y o0y4Jaromierocs: 0yayT chopMUpoBaHbl MeTanpeaMeTHbIe Pe3yabTaThl,
BKJTIOYAOIINE TI03HABATEIIbHBIC YHUBEPCAIbHBIC YICOHbIC ICHCTBHS, KOMMYHUKATHBHEIC
YHHUBEpCaJIbHBIC YICOHBIC IEHCTBUS, PETYISTHBHBIC YHUBEPCAIbHBIC yUeOHBIC ICHCTBHUS.

Ilo3naBaTe/ibHbIEe yHUBEpPCAJbHbIE Y4eOHbIE JeiicTBUS

ba3oBble JJoruueckue 1eMcTBUS:

e BBISBIISATH M XapaKTePH30BaTh CYIISCTBEHHBIE TPU3HAKN OOBEKTOB (SBJICHUN);

e YCTAaHABJIMBATH CYIICCTBCHHBIM TIPU3HAK KIACCH(PUKAIIMK, OCHOBAHHUS IS
000011IeHNS ¥ CPAaBHCHUS,

e BBIABISATH 3aKOHOMEPHOCTH W TPOTHBOPEYHS B paccMaTpuBaeMbIX (aKTax,
JAHHBIX W HAOJFOICHUSAX, OTHOCAIINXCS K (PU3NUSCKUM SBIICHUSIM;

e BBISBISATH MIPUYHMHHO--CJICJCTBCHHBIC CBS3H MPU M3YYCHUH (DU3NUCCKUX SBICHUM
U MPOIIECCOB, JIeNIaTh BBIBOJIBI C UCIIOJIBb30BAHUEM JI€AYKTUBHBIX U MHIYKTUBHBIX
YMO3aKJIIOYEHUM, BBIBUTATh THIIOTE3bI O B3AUMOCBSA3IX (DU3NUECKUX BEITMYNH;

e CaMOCTOSITEJILHO BbIOMpaTh CHOCOO pelieHus y4eOHOM (u3nueckoil 3amauu
(cpaBHEHHE HECKOJIBKHX BapUAHTOB PEIICHUS, BHIOOP HanboJIee MOAXOASIIETO C
Y4ETOM CaMOCTOSITEJIbHO BBIJICTICHHBIX KPUTEPHER).



Ba3oBnble ucciaenoBarejbcKue 1eHCTBHUA .

HCIIOJIb30BaTh BOMPOCHI KaK MCCIIEI0BATEILCKUNA HHCTPYMEHT MMO3HAHUS,
MPOBOJIUTH IO CaMOCTOSITENIbHO COCTABJICHHOMY IUIAHY OMBIT, HECJIOXKHBIN
bu3UYeCKUil SKCIIEPUMEHT, HEOOJBIIIOE HCCiie0BaHuE (PU3NYECKOTO SIBJICHUS,
OIICHUBAaTh Ha MPUMEHUMOCTh U JOCTOBEPHOCTh MH(POPMAIUIO, MOTYUYEHHYIO B
XOJI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITeIbHO (popMyupoBaTh 00OOIIEHHS W BBIBOJABI MO pe3yjbTaTaMm
IPOBEIEHHOTO HAOJIIOICHUS], ONIBITA, UCCIIEAOBAHMUS;

IPOrHO3UPOBATH BO3MOXKHOE JalibHEIIee pa3BUTHE (HU3UYECKUX MPOIECCOB, a
TaK)K€ BBIABUTATh MPEATNONOXKEHUSI 00 WX Pa3BUTHUM B HOBBIX YCJIOBHUSIX U
KOHTEKCTaXx.

Pab6ora ¢ undgopmanmeii:

NPUMEHSTH Pa3IMYHbIC METObl, HHCTPYMEHTBI U 3aIIPOCHI TIPH TIOMCKE U 0TOOpE
uHpOpMAIMK WJIM JaHHBIX C Y4YETOM MPEIOKEHHON Y4eOHOU (HHU3MUICCKOM
3a/1a4w;

aHAIM3UPOBATh, CHCTEMATH3UPOBATh M HHTEPIPETUPOBATH HHPOPMAIIHIO
Pa3IUYHBIX BUIOB M GOPM IPEIACTABIICHHUS,

CaMOCTOSITETTLHO BBIOMPATh ONTHUMAIBHYIO (OPMY TpEICTaBICHUS WHPOPMAITUU
¥ WUTFOCTPUPOBATh PEIIaeMbIe 3314l HECJIOXHBIMUA CXEMaMH, JHAarpaMMaMH,
WHOU TpaduKoi 1 UX KOMOMHAITUSIMH.

KommyHuKaTHBHBIE YHUBEPCcAIbHbIE YUeOHbIe 1eificTBUS:

B X0/ie 00CYXAeHUsI Y4eOHOro MaTepualia, pe3yJbTaToB JIa0OpaTOPHBIX padboT U
IIPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYK/1aeMOM TeMbl U BBICKA3bIBATh
UjieH, HalleJICHHbIE HA pEIleHUE 3aJa4i U TOJAJIepKaHue OJaroxkenaTelIbHOCTH
OOIIIEHHUS;

COTOCTAaBISITh CBOMU CYXACHHUS C CYKICHHSIMHU IPYTHMX YYaCTHUKOB JMAjora,
0OHapy’KHUBATh Pa3IMYUE U CXOACTBO MO3ZUIIHI;

BBIP@)KaTh CBOIO TOUKY 3PEHHS B YCTHBIX U MMUCHbMEHHBIX TEKCTaX;

nyOJIMYHO TPEACTABIATh PE3yJAbTAThl BBIMOJHEHHOTO (U3HUECKOTO OIbITa
(3KCIIEpUMEHTA, UCCIIEIOBAHMS, TPOCKTA);

NOHMMATh W HCIOJB30BATh MPEUMYIIECTBA KOMAHJAHOW W WHAMBUAYaTbHON
paboThI IPU PEIICHNH KOHKPETHON (DU3UIECKOM TPOOIIeMBbI;

NPUHUMATH €T COBMECTHOW NESITEIbHOCTH, OPTaHU30BBIBATh JIEUCTBHS MO €&
JTOCTIDKEHUIO: PACHpeNeNsiTh pPOJH, OOCYXJaTh TPOIECCHl W PE3yIbTaThl
COBMECTHOM paboThI, 0000111aTh MHEHHUSI HECKOJIbKHX JIIOJICH;

BBITIOJHSATH CBOIO YacTh pPalOThI, JOCTUTAs KAadyeCTBEHHOTO pEe3yJbTaTa IIo
CBOEMY HAMPABICHUIO W KOOPJAWHHUPYS CBOU JEUCTBHUS C JAPYTUMH WICHAMH
KOMaH/IbI;



OLICHMBATh KayeCTBO CBOEr0 BKJIaJa B OOIIMI MPOAYKT MO KPUTEPHSM,
CaMOCTOSATEIBHO CPOPMYIMPOBAHHBIM YYACTHUKAMU B3aUMOJECHCTBUS.

PeryiasiTuBHbIC YHUBEpPCAJIbHbIC y4eOHbIC ACHCTBHUSA

Camoopranusanus:

BBISIBJISATH MPOOJIEMBl B KU3HEHHBIX W YUYEOHBIX CUTYyalUsX, TPEOYIOWUX IS
perieHus: GU3NUEeCKUX 3HAHUIM;

OpPUEHTHPOBATBCA B  pA3IMYHBIX  NOAXOAAX  MPUHATHS  PEIICHUH
(MHIMBUyaIbHOE, IPUHATUE PELICHUS B TPYIINE, IPUHATHE PEIIEHUH TPYNIoi);
CaMOCTOSATEILHO COCTABISATh AJTOPUTM pellieHrs PU3NYecKol 3ajaun WK TiaHa
UCCJIEIOBAHUA C YUETOM MUMEIOUIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh NPeJIaracMble BAPUAHTHI PELICHU;

JieNaTh BBIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPOJIb, SMOLIMOHAJIbHbIH HHTEJJICKT:

NaBaTh A/ICKBATHYIO OLICHKY CUTYallUH W MPEAaraTh IJIaH €€ U3MEHEHHUS;
OOBSICHSITh IPUUYMHBI IOCTHIXKEHUS (HEIOCTHKEHHMS) PE3yJIbTaTOB JACSATEIbHOCTH,
JaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTHh KOPPEKTUBBI B JEATEIbHOCTh (B TOM YHCIE B XOJ BBINOJHECHUS
(¢u3MUecKoro MCCIeNOBaHUs WJIM MPOEKTa) Ha OCHOBE HOBBIX OOCTOATENHCTB,
WU3MEHMBIINUXCS CUTYaIUi, YCTAHOBICHHBIX OMIUOOK, BO3HUKIIUX TPYAHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YyJIbTATa LIEJIU U YCIOBUSIM;

CTaBUTH ce0s Ha MECTO JAPYroro 4YejoBeKa B XOJI€ CIOpa WU TUCKYCCHUU Ha
Hay4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHHUSI U JIOTUKY APYrOro;

Npu3HaBaTh CBOE MPAaBO HA OIIMOKY MPHU pElIeHHH (U3HUYECKUX 3a7ad WA B
YTBEPIKJICHUSAX HA HAYYHBIE TEMBI U TAKOE K€ IPABO APYIOro.

INPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenuss B 7 kJjacce MpeAMETHBIC PE3ylbTaThl HA 0a30BOM ypOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:

UCIIONIb30BaTh TOHATHA: (PU3MYECKHEe W XUMHUYECKHE SIBICHHS, HaOII0JEHUE,
OKCIIEPUMEHT, MOJENb, THUIOTe3a, CAWHUIBI (U3UYECKUX BEIHYHUH, AaToOM,
MOJIEKYJIa, arperaTHhIE COCTOSHUS BelecTBa (TBEPIOE, KUIKOE, Ta3000pa3Hoe),
MEXaHUYECKOE JIBUKEHUE (PAaBHOMEPHOE, HEPAaBHOMEPHOE, MNPSIMOJIMHENHOE),
TPACKTOpUS, PaBHOACHCTBYIOAs cuia, Aedopmanms (yrnpyrasi, TUIacTHIecKasi),
HEBECOMOCTb, COOOIIAOIINECS COCY/IbI;

paznuuath saBieHUs (Auddy3us, TEMIOBOE MABUKEHUE YACTHUI[ BEIIECTBA,
paBHOMEpHOE JIBUKEHHUE, HEpPaBHOMEPHOE JBUKEHHE, UHEepLus,
B3aUMOJICHCTBHE TeJI, paBHOBECHUE TBEPJBIX TEN C 3aKPEIUIEHHOHW OChIO



BpalleHus, Iepenada AaBJICHHUsS TBEPABIMM TeEJIAMM, JKUIKOCTSIMU W Ta3aMu,
aTMoc(epHOe JaBieHHE, NIABAHKUE TEJl, IPEBPALLECHUS MEXaHUYECKON SHEPrun)
[0 ONHMCAaHUIO MX XapaKTEpPHBIX CBOWCTB W HAa OCHOBE  OIIBITOB,
JEMOHCTPUPYIOIIHNX JaHHOE (PU3NYECKOE SIBJICHUE;

pacno3HaBaTh MPOSBICHUE HU3YYEHHBIX (PU3MUECKUX SIBIEHUH B OKPYXKAIOIIEM
MHUpE, B TOM uuciie (GU3NYECKUE SIBJICHHUS B MPUPOJE: MPUMEPHI JIBHKCHUS C
Pa3IMYHBIMU CKOPOCTSAMM B )KMBOU U HEXXUBOM IIPUPOLE, NEUCTBUE CUIIbI TPEHUS
B MPUPOJE U TEXHUKE, BIUSHUE aTMOCHEPHOrO NABJICHUS HA >KMBOW OPraHu3M,
IUIaBaHUe pbIO, pblYaru B TeJ€ YeJIOBEKa, MPU STOM MEPEBOJUTH MPAKTUUECKYIO
3a/lauy B y4eOHYI0, BbIICISATh CYIIECTBEHHbIE CBOMCTBA (TIpU3HAKK) (PU3NUECKUX
SIBJICHUI;

ONMKCHIBATh M3YyUEHHBIE CBOMCTBA Tel M (U3MUECKHE SBJICHUS, HCIOJIb3YS
¢usnueckre BeNWYUHBI (Macca, OOBEM, MIIOTHOCTH BEIIECTBA, BpPEMs, MYTbh,
CKOPOCTb, CPEIIHSISl CKOPOCTh, CHJIa YOPYTOCTH, CUJa TSHKECTH, BEC Teja, CUia
TpeHusl, JaBiieHue (TBEPAOro Tema, KUAKOCTH, rasza), BBITAIKUBAIOIIAs CHIIA,
MexaHuudeckas paboTa, MOUIHOCTb, IJI€YO CHJIbI, MOMEHT CHJIbI, KOd(DPUIIUEHT
NOJIE3HOTO JEWCTBUS MEXAaHM3MOB, KHHETHUYECKas W MOTEHIMAJIbHAs SHEPrus),
IpU OMHCAHUU TPABWIBHO TPAKTOBATh (PUIWYECKUNA CMBICI HUCIOJb3yEeMbIX
BEJIMYMH, WX OO0O3HAYEHUS M €IUHULIBI (U3MUYECKUX BEJIWYUH, HAXOAUTH
(GopMyIbl, CBS3BIBAIOIIME JIaHHYIO (U3UYECKYI0 BEIUYUHY C JAPYTHUMH
BEJIMYMHAMH, CTPOUTh TpauKuM H3YyYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX
BEJINYNH;

XapaKTepu30BaTh CBOMCTBA Tell, PU3NUYECKHE SBICHUS M MPOLECCHI, UCIONb3Ys
MpaBWiIa CJIOXKEHUs cuil (BI0JIb OJHOW mpsiMoii), 3akoH I'yka, 3akoH Ilackains,
3aKOH ApxXuMena, MPaBUJIO PaBHOBECHs phiuara (0JI0Ka), «30JI0TOE IMPABHIIO»
MEXaHHMKH, 3aKOH COXPAaHECHMUS MEXaHWYECKOW OHHEpPruy, NIpU OSTOM JaBaTh
CJIOBECHYI0O (OPMYIHMPOBKY 3aKOHAa M 3alHCHIBaTh €ro MaTeMaTUYeCKOe
BBIPAKEHHUE;

OOBSACHATHh (PU3MYECKHUE SBIICHUS, TPOIECCHl U CBOWCTBA TEJ, B TOM YHUCJIE U B
KOHTEKCTE CHUTyalUUd NPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa: BBISABITH
PUYUHHO--CIICJICTBEHHBIE CBS3H, CTPOUTH OOBSICHEHHME U3 1—2 JOTHYECKUX
maroB ¢ omnopo Ha 1-2 U3Y4YEHHBIX CBOMCTBAa (PU3UYECKUX SIBJICHUMH,
(du3HUeCKNX 3aKOHA WM 3aKOHOMEPHOCTH,

pemath pacu€THbIC 3a7a4il B 1—2 JEWCTBUS, UCIONB3YS 3aKOHBI M (OPMYIIBI,
CBS3bIBAIOIINE (PU3MYECKME BEIMYMHBI: HAa OCHOBE aHajIu3a YCIOBHS 3aJa4yd
3aMMChIBATh KPATKOE YCIOBHE, TIOJICTABIIATH (PU3MUECKUE BETUINHBI B POPMYITBI
U TMPOBOAUTH PACUYEThl, HAXOJUTh CHPABOYHBIC JaHHBIE, HEOOXOAUMBIE sl
pelieHus 3aJay, OILICHUBAaTh PEATUCTUYHOCTh MOJIYyUYEHHOW (Pu3nuecKoi
BEJINYHHBI;



pacro3HaBaTh MpoOJieMbl, KOTOPbIE MOXXHO DPEIIUTh MPU MOMOIIU (HU3UUECKUX
METOJIOB, B OMHMCAHWUU UCCIEIOBAHUS BBIICNATH MPOBEPIEMOE MPETONIO0KEHHUE
(rumoTtesy), pa3auyaTh U UHTEPIPETUPOBATH MOJTYUYEHHBIA PE3ylIbTaT, HAXOIUTh
OIK1OKYU B XOJI€ OMbITA, JeJaTh BEIBOJBI 110 €T0 Pe3yJibTaTaMm;

POBOJIUTH OMBITHl MO HAOIIOMCHUIO (PU3MUECKUX SIBICHUN WIN (PU3NUECKUX
CBOMCTB Tell: (OopMynIMpoBaTh MPOBEPSiEMble MPEANOJIOKEHUS, COOUpaTh
YCTAaHOBKY U3 TIPEMJIOKEHHOr0 OOOpyJOBaHUs, 3alUChIBaTh XOJ OMbITaA U
bopMyITHUpPOBATH BHIBOIBI;

BBITIOJIHSITh TIPSIMBIE M3MEPEHUSI PACCTOSIHUS, BPEMEHH, MAacChl Teja, 00bEMma,
CHJIBI M TEMIIEpaTyphl C UCIOJIb30BAHUEM aHAJIOTOBBIX U MU(PPOBBIX MPUOOPOB,
3aMMChIBaTh TOKa3aHUs MNPUOOPOB € ydy€ToM  3aJaHHOM  aOCOJIOTHOM
MOTPEUTHOCTH U3MEPEHU;

MPOBOJIUTH HCCJIEIOBAHWE 3aBHCUMOCTH OJHOM (DU3WYECKOW BEITUYUHBI OT
JIPYrol C HCIHOJIb30BAHHEM TIPSMBIX HM3MEPEHHH  (3aBUCUMOCTH  IyTH
PAaBHOMEPHO JBHIKYIIErocs Tejda OT BPEMEHM JBW)KCHUS Tella, CUJIbI TPEHUS
CKOJBKEHUSI OT Beca Teja, KadecTBa OO0pabOTKHM TIOBEPXHOCTEH Teln W
HE3aBUCUMOCTH CHJIbI TPEHHMS OT IUIOIIAJM COMPUKOCHOBEHHUS TEJ, CHUJIBI
YIPYrOCTH OT YAJIMHEHUS TPYKUHBI, BBITAIKUBAIOMIEH CHUIBI OT O0BEMA
NOTPYKEHHOM 4YacTU Tejda U OT IJIOTHOCTH KUJKOCTH, €€ HE3aBUCHUMOCTH OT
IUIOTHOCTH TeJia, OT TJIYOUHBI, HA KOTOPYIO TIOTPY>KEHO TEJO, YCIOBUN MJIaBaAHUS
TEJ, yCIOBUU PAaBHOBECHUS pblyara u OJOKOB), y4acTBOBAaTh B IUIAHUPOBAHUU
y4e0HOTr 0 UCCIIeI0BaHUs, COOMPATh YCTAHOBKY U BBIMIOJIHATH U3MEPEHUS, CIETYs
NPEIJIO)KEHHOMY TUIaHy, (PUKCUPOBATh PE3YNbTATHl MOTYYEHHON 3aBUCUMOCTH
(GU3UYECKUX BEIWYMH B BHUJAC NPEMIOKEHHBIX Tabmuil U rpaduKoB, ACIATh
BBIBOBI 110 PE3YJIbTATaM HCCIIEI0BAHUS;

IPOBOJAUTH KOCBEHHBIE M3MEpPEHUsT (PU3NUECKUX BEIUYMH (TUIOTHOCTH BEIIECTBA
KUJKOCTH M TBEPAOrO TeJa, CHJIA TPEHUS CKOJBXKEHHUsS, JNABJICHHE BO3/yXa,
BBITAJIKABAIOIIASl CUJIA, JEHCTBYIOIIAs HAa MOTPYXKEHHOE B JKHUJIKOCThH TEIIO,
KO3 (UIIMEHT  TOJEe3HOTO  JCHCTBUS  MPOCTBIX  MEXaHHU3MOB),  CIEIYs
OPEAJIOKEHHON HMHCTPYKUMM: TPU  BBINIOJIHEHUHM HM3MEpPEHHIl  coOupaTh
AKCHEPUMEHTAIbHYIO YCTAHOBKY U BBIYUCIISATH 3HAUEHUE UCKOMOU BEJIMYHHBI;
coOmoaTh TpaBWja TEXHUKHA O€30MacHOCTH TpH paboTe ¢ 1abopaTOpHBIM
00opyT0BaHUEM;

yKa3blBaTh NPUHIUIIBI JIEUCTBUS NMPUOOPOB UM TEXHUUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, JTMHAMOMETpP, COOOIIAIONINECS COCyAbl, OapoMeTp, phIvar,
MOJABUKHBIN U HEMOABMKHBIN 00K, HAKJIOHHASI TUIOCKOCTH;

XapaKTepU30BaTh MPUHIUIBI JEUCTBUS M3YUYEHHBIX MPUOOPOB M TEXHUYECKUX
YCTPOMCTB C OMOPOIl HA UX ONMUCAHUS (B TOM YHUCIE: MOAMIMNIHUKYI, YCTPOMCTBO
BOJONPOBOJIA, THAPABIMYECKUN Mpecc, MaHOMETpP, BBICOTOMEpP, MOPIIHEBOU



HAcoC, apeoMETp), MCMOJb3ysl 3HAHUS O CBOMCTBAX (PUIMUECKUX SBICHUU U
HEeoO0XouMbIe (PU3NUYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

MPUBOIUTHh HpUMEPbl (HAXOAUTh HMH(OpPMALKIO O MpPUMEpPax) MPAKTUYECKOTO
WCIIOIb30BaHusl (PU3NUECKUX 3HAHUIN B MOBCEIHEBHOM XWU3HU JJIsI 00ECTICUCHHS
6e30macHOCTU MpU OOpalleHUH ¢ MPUOOpaMU U TEXHUYECKUMU YCTPOWCTBAMH,
COXpaHEHHMsI 370pOBbS W COOJIOJCHHS HOPM DKOJIOTMYECKOTO TOBEJICHUS B
OKPYKAIOIIEU CPEAE;

OCYIIECTBIIATh OTOOP UCTOYHUKOB MH(PopMaIuu B MIHTEpHETE B COOTBETCTBUU C
3a/IaHHBIM TIOWMCKOBBIM 3allpOCOM, Ha OCHOBE HMEIOIIUXCS 3HAHUM U MyTEM
CpaBHEHMsI Pa3IMUYHBIX UCTOUHUKOB BBIJEISATh WH(POPMAIIHIO, KOTOpAs SIBISETCS
MPOTUBOPEUUBOU HIIM MOKET OBITh HEJJOCTOBEPHOM;

UCIIOJIB30BaTh TMPU BBIMOJHEHUH YYEOHBIX 3aJaHUN HAyYHO--TIOMYJSIPHYIO
JIUTEPATYpPy PU3HUECKOTO COJCpPKaHMs, CIIPABOYHBIE MAaTEpPUAJIbl, PECYPCHI CETH
WNutepHer, BnajeTh npuéMaMy KOHCIEKTHPOBAHUSI TEKCTa, MPeoOpa3OBaHMS
uH(}OpMaIUK U3 OJHOM 3HAKOBOM CUCTEMBI B JIPYTYIO;

C03/1aBaTh COOCTBEHHBIC KPATKHE MUChbMEHHBIC U YCTHBIE COOOIICHUS HA OCHOBE
2-3 uCTOYHUKOB wuH(MoOpManuu (UBUYECKOTO COACPKAHUS, B TOM YHCIE
nyOJIMYHO JIeJaTh KpaTKHe COOOIIEHUS O pe3ysibTaTaxX MPOEKTOB MU YYEOHBIX
UCCIENOBAaHUN, TPH 3TOM TPaMOTHO HCIIOJb30BaTh HM3YUYEHHBIN MOHATHIHBIN
anmapar Kypca (GU3HKH, COPOBOXK/IATh BHICTYIUICHUE MTPE3eHTalIKeH;

OpU  BBINOJIHEHUM Yy4E€OHBIX TIPOEKTOB U UCCIENOBAHUN paCTpPENessTh
00513aHHOCTH B TPYIINE B COOTBETCTBUU C MOCTABJIEHHBIMU 3a/ladyaMHu, CJIEJIUTD 3a
BBIIIOJIHEHHEM IUIaHA IE€HCTBHUM, aJeKBAaTHO OIEHHMBAThL COOCTBEHHBIN BKJIaJd B
NEATENIbHOCTh TPYMIbl, BBICTpPAauBaTh KOMMYHHKAaTHUBHOE B3aMMOJIECHCTBUE,
YUHUTHIBas MHEHUE OKPYKaIOIIUX.

K xonmy oOyuenuss B 8 kJjacce mpeameTHbIe Pe3ynbTaThl HA 0a30BOM ypOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

WCMOJIb30BAaTh TOHSATHSA: Macca W pa3MeEPbl MOJIEKYJ, TEIUIOBOE JBUKECHUE
aTOMOB M MOJICKYJI, arperaTHbI€ COCTOSIHMSI BEIIECTBA, KPUCTAJUIMYECKHE H
aMmopdHbIe Teja, HACHIICHHBIM W HEHACHIIMICHHBIM IMap, BIIAXKHOCTH BO3/yXa,
TeMIIepaTypa, BHYTPEHHSA SHEPrus, TEIUIOBOW JBHUraTelb, >SJIEMEHTApPHbIN
DJICKTPUYECKUN 3apsiji, DAJICKTPUYECKOE I0JIe, TPOBOJHUKU W JTUIJICKTPHKH,
MTOCTOSIHHBIN AJIEKTPUUECKUN TOK, MATHUTHOE MOJIE;

pa3nuyaTh sBJICHUsA (TEIJIOBOE pacCIIMpeHHWE U CXaTue, TeIvionepeaaya,
TEIUIOBOEC pPABHOBECHE, CMAayMBaHWE, KalWUISIPHBIE SBJICHUS, WCIIAPEHUE,
KOHJICHCAllMs, TUIaBJICHWE, KpHUCTau3aius (OoTBepieBaHUE), KHUIICHHE,
Terionepeaada (TEeIUIONMPOBOIHOCTh, KOHBEKIIHS, H3Iy4YCHHE), JJICKTPHU3AIUs
T€JI, B3aUMOJCUCTBHUE 3apsig0B, JACHUCTBHUS JJIEKTPUUYECKOIO TOKA, KOPOTKOE
3aMbIKaHHE, B3aMMOJICHICTBUE MArHUTOB, [JACMCTBHME MArHMTHOIO TMOJS Ha



MPOBOJHUK C TOKOM, OJJICKTPOMArHUTHAs WHAYKIHUSA) IO ONUCAHUIO UX
XapaKTEpHbIX CBOMCTB M HA OCHOBE OINBITOB, JIEMOHCTPUPYIOUIUX JIaHHOE
(u3nuecKoe SBIICHUE;

pacno3HaBaTh MPOSBIECHUE HM3YUYEHHBIX (PU3MUECKUX SIBJICHUU B OKPYXKaIOIIEM
MUpE, B TOM 4Hclie (pU3ndYecKue sBICHUS B IPUPOJIE: OBEPXHOCTHOE HATSHKEHHE
U KallWJUISIPHBIE SIBJICHUS B IPUPOJIE, KPUCTAIUIBI B pUpoJie, n3nydyenue ConHua,
3aMep3aHue BOJOEMOB, MOpCKUE Opu3bl, 00pa3oBaHUE pOCHl, TyMaHa, HHes,
CHEra, OJJEKTPUYECKHe SBJIEHUS B aTMocdepe, OSIEKTPUUYECTBO KUBBIX
OpraHU3MOB, MarHUTHOE ToJie 3eMJIH, Apeiid MOII0COB, POJIb MArHUTHOTO IMOJIS
JUISL SKU3HU Ha 3emJie, MOJSPHOE CUSHUE, MPU 3TOM MEePEBOJUTH MPAKTUYECKYIO
3a/lauy B yu4eOHYI0, BbIICISATh CYIIECTBEHHbIE CBOMCTBA (TpU3HAKK) (PU3NUECKUX
SIBJICHUI;

ONMKCHIBATh M3YyUEHHBIE CBONCTBA Tel M (U3MUECKHE SBJICHUS, HCIOJIb3YS
dbu3udeckue BEIMYMHBI (TeMIeparypa, BHYTPEHHSSI DJHEPrus, KOJHMYECTBO
TEIUIOTHI, YJENbHas TEIUIOEMKOCTh BEIIECTBA, yJeiIbHas TEIUIOTa IJIaBJICHUS,
ylenbHas TeIioTa NmapooOpa3oBaHMs, ylelibHAs TEIUIoTa CropaHusi TOIUIMBA,
KO3} (UIIMEHT TOJIE3HOTO JIEWCTBHUS TEIUIOBOM MaIllMHBI, OTHOCHUTEJIbHAs
BJIQXHOCTh BO3/lyXa, DJJEKTPUUECKUU 3apsj, CHJla TOKa, DJIEKTPHUUECKOE
HaIpSKEHHWE,  COMNPOTUBICHUE  MPOBOAHUKA, YNEIBbHOE  COMPOTUBIICHUE
BEIIECTBA, pab0Ta M MOIIHOCTh JJIEKTPUYECKOTO TOKa), MPU OMHUCAHUH
NPaBWIBHO TPAKTOBATh (DU3MYECKUH CMBICT  HCIOJNB3YEMBIX  BEJIMYUH,
o0O3HaueHusT W eOUHUIBI (U3UYECKUX BEIUYHH, HAXOIUTh (QOPMYIIHI,
CBS3BIBAIONINE JaHHYIO (U3MUECKYI0 BEIHWYHHY C JIPYTUMHU BEIWYMHAMU,
CTpOUTH TpavKu N3YUEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;
XapaKTepru30BaTh CBOMCTBA Tell, PU3NUYECKHUE SBICHUS M MPOLIECCHI, UCIONb3Ys
OCHOBHBIE  TIOJIOKEHUSI  MOJIEKYJISIPHO--KMHETUYECKOM  TEOpPHH  CTPOCHUS
BEILECTBA, NPUHIUII CYNEPIO3UIUU MOJeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH
coxpaHeHHMs 3apsga, 3akoH OMma mig ydactka nenu, 3akoH Jlxoyns—Jlenna,
3aKOH COXpaHEHWS SHEPTHH, NPH 3ITOM JaBaTh CJIOBECHYIO (HOPMYIHUPOBKY
3aKOHA U 3alIUChIBATh €70 MATEMATHUUYECKOE BBIPAXKECHUE;

OO0BACHATH (PU3UUECKHE MPOLECCHl U CBOMCTBA T, B TOM YHCIIE U B KOHTEKCTE
cUTyauuin MPAKTUKO-OPUEHTUPOBAHHOTO xapakrepa: BBISIBIISITh
NPUYUHHO-CIICJICTBEHHBIE CBSI3M, CTPOUTH OOBSICHEHHWE M3 |—2 JTOTHYECKUX
maroB ¢ omnopo Ha 1-2 U3Y4YEHHBIX CBOMCTBAa (PU3UYECKUX SIBJICHUMH,
(Gu3nYecKnX 3aKOHOB WJIM 3aKOHOMEPHOCTE;

pemath pacu€THbIC 3a7a4il B 2—3 JCWCTBUSA, UCIONB3YS 3aKOHBI M (OPMYIIBI,
CBSI3bIBAIOIINE (PU3MUECKUE BEIMYMHBI: HAa OCHOBE aHalIM3a YCIOBUS 3aJadd
3alUChIBATh KPATKOE YCIOBUE, BBISBIATH HEIOCTATOK MAHHBIX MJI PEIICHUS
3a7aui, BBIOMpATh 3aKOHBI W (OPMYIbI, HEOOXOAUWMBbIEC MJi1 €€ peuIeHus,



MPOBOJUTh pacué€Thl W CpPaBHUBATh MOJIYyYEHHOE 3HaueHUe (puznueckoit
BEJIMYUHBI C U3BECTHBIMU JAHHBIMU;

pacro3HaBaTh MpoOJieMbl, KOTOPbIE MOXHO PEIIUTh MPU MOMOIIU (PU3UUECKUX
METOJIOB, MCIIOJIb3YySl ONUCAHUE HCCIEIOBAaHUS, BBIICISITh MPOBEPSIEMOE
PEANOJIOKEHUE, OILICHUBATH NPaBWJIBHOCTh  MOpSJKA  MPOBEJCHUS
UCCJIEJIOBAHUS, JIeJIaTh BHIBO/IBI;

POBOJIUTH OMBITHl MO HAOIIONCHHUIO (PU3MUECKUX SIBICHUN WIN (U3NUECKUX
CBOMCTB TeJs (KanuWUISIpHBIE SIBIICHMS, 3aBUCUMOCTH JIaBJICHUS BO3JyXa OT €ro
o0béMa, TeMIepaTypbl, CKOPOCTH NpoIlecCa OCThIBAHMUS W HArpeBaHUs TIPU
U3JIY4YCeHUU OT IIBETa M3JIydaromieil (MOTJIONIAoIIe) MOBEPXHOCTU, CKOPOCTh
UCTIapEHUs] BOJbI OT TEeMIEpaTypbl JKUAKOCTH W IUIOMIAAN €€ TOBEPXHOCTH,
AIIEKTPU3AIUS TNl U B3aUMOJICHCTBUE DJICKTPUUCCKUX 3aps0B, B3aUMOCHCTBHE
MOCTOSIHHBIX ~MAarHUTOB, BU3YyalW3allusi MAarHUTHBIX TIOJIed TOCTOSIHHBIX
MarHuToOB, JEUCTBUS MAarHUTHOTO IIOJii Ha MPOBOJAHUK C TOKOM, CBOMCTBa
JJICKTpOMArHuTa,  CBOMCTBA  DJIGKTPOJBHUTATENII  IMOCTOSHHOTO  TOKa):
dbopMynUpoBaTh MPOBEpPSIEMbIE TPEATNOJIOKEHUS, COOUpaTh YCTAaHOBKY U3
PEJIOKEHHOTO 000pYAOBaHUS, OMUCHIBATH XOJ OIbITa U (OPMYIUPOBATH
BBIBO/IbI;

BBITMIOJHATh TPSMbIE W3MEPEHHs] TeMIEpaTypbl, OTHOCHTEIBbHOW BIIAXKHOCTH
BO3/lyXa, CUJIbl TOKA, HAMPSXKEHUS C KCIOJIh30BAHUEM aHAJIOTOBBIX MPUOOPOB U
JaTYUKOB (PU3MUECKUX BEIUYUH, CPABHUBATH PE3YJbTAThl U3MEPEHUN C yUETOM
3aJlaHHOM a0COIOTHOM MOTPEITHOCTH;

IPOBOAUTH HCCIIEIOBAaHWE 3aBUCUMOCTH OJHOW (DU3UYECKON BETUYMHBI OT
JIPYTrof C MCIOJIb30BAHUEM MPSMBIX U3MEPEHUN (3aBUCHUMOCTH COMPOTHBIICHUS
NPOBOAHUKA OT €ro JUIMHBI, IUIOMIAJAHM TONEPEYHOTO CEYEHHUS U YIEIBHOTO
COMPOTHBIICHHS BEIIECTBA MPOBOJAHUKA, CUJIBI TOKA, MAYIIETO Yepe3 MPOBOAHHUK,
OT HamlpsDKEHUST Ha TMPOBOJHUKE, KCCIEIOBAHUE IIOCIEIOBATEILHOTO |
napaieIbHOrO0 COEIUHEHUN MPOBOJHHUKOB): IUIAHUPOBATH HCCIEAOBAHUE,
coOupaTh YCTAaHOBKY ¥ BBITIOJHITH U3MEPEHUS, CIACAYS MPEITI0KEHHOMY IUIaHY,
duKcHpoBaTH Ppe3yNbTaThl MOJYYEHHON 3aBUCUMOCTH B BHJE TaOIuIl U
rpaduKoB, AeaTh BEIBOBI MO pe3ybTaTaM UCCIICI0BAHMUS;

NPOBOANTh KOCBEHHBIE HW3MEpEHUS (DU3WYECKUX  BEeNW4YWH  (yAeNbHAs
TEMJI0EMKOCTh BEIIECTBA, COMPOTUBIEHHUE MPOBOJHHMKA, paboTa M MOUIHOCTh
ANEKTPUUYECKOTO TOKA): MJIAHUPOBATH U3MEPEHUS, cobupathb
AKCHEPUMEHTAJIbHYIO YCTAaHOBKY, CJEAys MPEeJIOKEHHOW WHCTPYKLUHUH, U
BBIYHCIISITh 3HAUEHUE BEJTUYUHBI;

coOJifo1aTh TpaBWJia TEXHUKH OE€30MacHOCTH MpH padoTe ¢ JadopaTOpHBIM
000pyI0BaHUEM;



e XapakTepHU30BaTh MPUHIMIBI ACHCTBUS HU3YYCHHBIX MPUOOPOB M TEXHUUYECKUX
YCTPOUCTB C OMOPOM HAa UX OMUCAHUS (B TOM YHUCIE: CUCTEMA OTOIUICHHS JJOMOB,
TUTPOMETP, MapoBasi TypOMHA, aMIIEPMETP, BOJIBTMETP, CUETUUK DIEKTPUUECKON
SHEPI'uH, SJIEKTPOOCBETUTENIbHBIC MPUOOPHI, HATPEBATEIbHBIE AIECKTPONPUOOPHI
(mpumepsl), AIEKTPUUYECKUE peaoXpaHUTENH, AJEKTPOMArHuT,
AJIEKTPOJIBUTATENh TOCTOSSHHOTO TOKAa), WCMOJB3Yys 3HAHUS O CBOMCTBax
($u3nUecKuX BJICHUN U HE0OX0AUMbIE (PU3NYECKUE 3aKOHOMEPHOCTH;

e Ppacmo3HaBaTh MPOCTHIC TEXHUUYECKUE YCTPOMCTBA U H3MEPUTEIIbHBIC MPUOOPHI
MO0 CXeMaM M CXEMaTUYHBIM PHUCYHKaM (GKUJIKOCTHBIM TEpPMOMETpP, TEPMOC,
NICUXPOMETpP, TUTPOMETP, JABUTATEIh BHYTPEHHETO CrOpaHus, 3JIEKTPOCKOTI,
peocTaT), COCTABISATH CXEMBI JICKTPUUYECKHUX IIENed ¢ TOCJIeIOBATEeIbHBIM U
napajieIbHbIM COEMHEHHEM DJJIEMEHTOB, pa3jinyasl YCIOBHbIE 0003HAUYEHUS
AJIEMEHTOB AJIEKTPUUECKUX IIETIeH;

e TPUBOJWUTH MPUMEPHI (HAXOAUTh MHPOPMALUIO O TMPUMEpPax) MPAKTUYECKOTO
UCITIOJIB30BaHUS (DU3NUECKUX 3HAHWM B TTOBCEIHEBHOM KU3HH JJI 00ECIICUSHUS
0€30MacHOCTU TIPU OOpAICHUH ¢ TMPUOOPAMHU U TEXHUYECKUMU YCTPONCTBAMH,
COXpaHEHHMs 3J0pPOBbS W COOJIOJICHHS HOPM DKOJIOTHYECKOTO TIOBEJICHHS B
OKpYXalollen cpejie;

e OCYIIECTBISATH MOUCK MHPOpMaIMK (HU3UIECKOTO cojiepkanus B HTepHeTe, Ha
OCHOBE UMEIOIIUXCS 3HAHUN U MyTEM CpPaBHEHHUS JOMOJHUTEIbHBIX UCTOYHUKOB
BBIIETISATh MHPOPMAIIMIO, KOTOpas SBISETCS MPOTUBOPEUYUBON MIIM MOXKET OBIThH
HEJ0CTOBEPHOI;

e HCIOJNB30BaTh MPU BBINOJTHEHUH YYE€OHBIX 3aJaHUN HAYy4YHO--TIOMYJISIPHYIO
AUTEpaTypy PU3UYECKOTO COJEPkKAHUS, CIIPABOYHBIE MATEPHUAIIbI, PECYPCHI CETH
WNurtepner, Biaaetb NpuéMamMu KOHCIIEKTUPOBAHMS TEKCTa, MPeoOpa3oBaHUs
uH(OpMaIMK U3 OJHOW 3HAKOBOM CUCTEMEI B JIPYTYIO;

e CO37aBaTh COOCTBEHHBIC MMCHMEHHBIC U KPATKHWE YCTHBIE COOOIICHHS, 00001Ias
UHPOPMAIINIO M3 HECKOIBKUX HMCTOYHUKOB (DU3MYECKOTO COJICP)KaHUS, B TOM
quClie MyOJIMYHO MPECTABIATh PE3YIbTAaThl TPOSKTHON MITH UCCIIEI0BATEIhCKON
NEATEeNIbHOCTH, MPU 3TOM TIPaMOTHO HKCIOJIb30BaTh W3YyYECHHBIM TMOHSITHUIHHBIN
anmapar Kypca (GU3UKH, COMMPOBOKAATH BHICTYIUICHHE MPE3CHTAIINCH;

e TIPU BBHINIOJHEHUN YYEOHBIX MPOCKTOB M MCCIEAOBAHUN (PU3NUECKHUX MPOIIECCOB
pacrpenensTh O00S3aHHOCTH B TPYyIIE B COOTBETCTBUU C IOCTAaBICHHBIMU
3a/Jla4aMu, CIIEIUTh 3a BBIMNOJHEHHEM IUIaHA JCHCTBUA U KOPPEKTHPOBATH €TO,
aJIeKBaTHO OLEHHMBaTh COOCTBEHHbIM BKJIAaJd B JEATEIbHOCTb TPYIIIIHI,
BBICTPaBaTh KOMMYHUKATHUBHOE B3aUMOJAECHCTBUE, TMPOSIBISAS T'OTOBHOCTD
paspeiiatb KOHQIUKTHI.

K kxonny oOyuenHus B 9 kJjiacce mpeiaMETHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE

JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIMIUXCS YMEHUM:



WCMOJIb30BATh MOHATHUS: CHCTEMA OTCUETA, MATEpUANIbHAs TOYKA, TPACKTOPHS,
OTHOCHUTEJIbHOCTh ~ MEXaHWYECKOro  JBWXEHUs, naedopmarus  (ympyras,
MJIACTUYECKAas), TPEHHUE, IEHTPOCTPEMUTEIHLHOE YCKOPEHUE, HEBECOMOCTh U
Meperpy3ku, LEHTP TSHKECTH, aOCONIOTHO TBEPJOE TENO, LEHTP TAKECTU
TBEPJOTO Tejla, PaBHOBECHE, MEXaHMYECKHUE KOJeOaHWs W BOJIHBI, 3BYK,
uH(ppa3ByK u YIBTPa3BYK, AIEKTPOMAarHUTHbBIE BOJIHBI, mIKana
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh M JAJIbHO30PKOCTh, CIEKTPHI
UCITyCKaHUS W TOIJIOLIEeHUs, anb(da-, OeTta- WU TraMMa-u3JIydeHHs, H30TOIIbI,
siZIEpHasi SHEPTreTUKA;

paznuuath SBJICHUS (PAaBHOMEPHOEC U  HEpPaBHOMEpPHOE MPSIMOJIMHEHHOE
JBIDKEHHUE, PABHOYCKOPEHHOE MPSIMOJIMHEHHOE JIBM)KEHHUE, CBOOOHOE MajicHUE
TEJ, PABHOMEPHOE [JBUXEHHE 10 OKPYKHOCTH, B3aUMOJCUCTBUE TEIl,
peakTUBHOE  JBIDKCHHE, KojeOaTelbHOE  JBMXKEHHE  (3aTyxarolmue
BBIHY)KJICHHBIC KOJIeOaHUsI), PE30HAHC, BOJTHOBOE JBWIKEHHUE, OTPAKCHHUE 3BYKA,
NPSIMOJIMHENHOE PacpOCTPAHEHUE, OTPAXKEHUE U MPETOMIICHHE CBETA, MOJHOE
BHYTpPEHHEE OTPaKEHHE CBETA, PA3JIOKEHHE OEJIOr0 CBETa B CIIEKTP U CIOKCHHE
CIIEKTpaJbHBIX I[BETOB, JHUCIEPCUS] CBETA, €CTECTBEHHAs PaJuOAKTUBHOCTD,
BO3HMKHOBEHUE JIMHEMYATOro CIEKTpa H3JIY4YEHHs) IO OMHUCAHUI0 UX
XapaKTEPHbIX CBOMCTB M Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOUIUMX JaHHOE
¢dusnueckoe SBICHUE;

pacno3HaBaTh MPOSIBICHUE HM3YUYEHHBIX (U3MYECKUX SIBJICHUU B OKPYXKaIOIIEM
mupe (B ToM uucie (pu3nyecKkue SBICHHS B MPUPOJIE: MPUIUBHI U OTIUBHI,
nBkeHne 1iaHeT CONHEYHOM CHUCTEMBI, PEAKTUBHOE JIBUKEHUE IKUBBIX
OpPraHU3MOB, BOCIPUATHE 3BYKOB KHUBOTHBIMH, 3EMJIETPSICEHUE, CEHCMUYECKHE
BOJIHBI, I[yHAaMH, 07XO, IB€Ta TE€J, ONTHYECKHUE SBICHUS B MPUPOJE,
Ouonornyeckoe ACHCTBUME BHIUMOTO, YIbTPa(HUOIETOBOTO M PEHTTEHOBCKOTO
U3IIYYCHUH, ©CTECTBEHHBIM paJUOaKTUBHBIA (OH, KOCMHYECKHUE JIYYH,
PaIHOAKTUBHOE M3JyYEHHUE MPUPOIAHBIX MUHEPAIIOB, ACHUCTBUE PATUOAKTUBHBIX
U3JIy4YeHUH Ha OpraHu3M 4YEJOBEKa), MPU 3TOM MEPEBOAUTH MPAKTHUYECKYIO
3a/1auy B yueOHYIO, BBIICIATH CYIIECTBEHHBIE CBOMCTBA (TIpU3HAKK) (pU3ndecKux
SIBJICHU;

OMHCHIBATh M3yYEHHBIE CBOWCTBA Tel W (U3WUECKHE SBICHUS, HUCIOJB3YS
dusnueckre BEMWYWHBI (CPEIHSAS W MTHOBEHHas CKOPOCTh Telna TIpH
HEPAaBHOMEPHOM JBHM)KEHHUH, YCKOPEHHE, II€pEMEIICHNUEe, IIyTh, yIJIOBas
CKOPOCTb, CHJIa TPEHUS, CHJIa YIIPYTOCTH, CUJIa TSHDKECTH, YCKOPEHHE CBOOOTHOTO
NajJieHus, BEC Teja, UMIYJbC Tea, UMIIYJIbC CHJIbl, MEXaHWueckas paboTa u
MOIIHOCTh, MOTEHUWAJIbHAS HHEpPrus TeJa, MOJHITOTO HAaJ MOBEPXHOCTHIO
3€MJIM, TOTCHIMAJbHAS SHEPrUsl CXKATOW NPYKUHBI, KMHETHYECKAasl JHEPrus,
MOJIHAs MEXaHWYecKasi SHEprusi, Mepuoj] U 4acToTa KojeOaHUM, JJIMHA BOJIHBI,



IPOMKOCTh 3BYKa M BBICOTa TOHA, CKOPOCTh CBETA, MOKAa3aTellb MPEIOMIICHUS
cpedbl), TMpU ONHCAHUU MPABUIBHO TPAKTOBaTh (PUBMYECKUN  CMBICH
WCIOJIb3YEMbIX BEJIMYMUH, OOO3HAYCHUSI M EAUHUIBI (DU3NYECKUX BEIUYUH,
HaxoJUTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3UUECKYIO BEIUYUHY C IPYTUMHU
BEJIMYMHAMH, CTPOUTHh TpaQUKU U3YYECHHBIX 3aBUCUMOCTEH (HU3NUECKUX
BEJINYUH;

XapaKTepU30BaTh CBOMCTBA Tel, (PU3UUYECKUE SIBJICHUS U MPOIECCHI, UCTIOIb3YsI
3aKOH COXpPAHEHHUS DJHEPTrHM, 3aKOH BCEMUPHOIO TATOTEHUS, TPUHIUI
CYNEepHO3UIMA CHJI, TIPUHIIMI OTHOCUTENBHOCTH ['anmunes, 3akoHbl HproToHAa,
3aKOH COXPAaHCHHUS HMITYJbCa, 3aKOHBl OTPXKEHUS U TPETOMJICHUS CBETA,
3aKOHBI COXpaHEHHUS 3apsJ0BOTO M MACCOBOTO YHCEIN TMPHU SIAESPHBIX PEaKIIUsX,
Ipyu STOM JlaBaTh CJIOBECHYIO (OPMYJIHMPOBKY 3aKOHAa U 3allMChIBaTh €0
MaTeMaTHUYE€CKOE BhIPAKEHUE;

O0OBSICHATH (hU3UUECKHUE TIPOIIECCHI U CBOMCTBA TEJ, B TOM YMCIIC U B KOHTEKCTE
CUTyalluil TMPaKTUKO-OPUEHTUPOBAHHOTO XapaKkTepa: BBISBIATh NPUUYUHHO--
CJICZICTBEHHBIE CBSI3M, CTPOUThH OOBSICHEHHE U3 2—3 JIOTHYECKUX II1aroB ¢ OMOPOH
Ha 2-3 M3YYCHHBIX CBOMCTBA (DU3WUYECKHUX SBJICHUH, PU3MUECKUX 3aKOHOB WJIU
3aKOHOMEPHOCTEH;

pemiath pacu€THbIE 3aayd (OMUpAIOUIUMEcs HAa CUCTEMY M3 2—3 ypaBHEHHI),
UCIIONIb3Ys 3aKOHBI U (POPMYIIbI, CBSI3BbIBAIOIIME (PU3MUYECKHUE BEJIMYUHBI: Ha
OCHOBE aHalihu3a YCIOBUA 3aJaud 3alHChIBaTh KPATKOE YCIOBUE, BBIABIATH
HEJOCTAIONIMe WM M30BITOYHBIE JaHHBIE, BBIOUpATh 3aKOHBI U (OPMYIIHI,
HEOOXOIMMBIE JJIS PeUIeHUs, TPOBOJIUTh PACUEThI U OLICHUBAThH PEATUCTUYHOCTD
MOJIYYEHHOT'0 3HAYCHUS (PU3UYECKON BETUUMHBL;

pacno3HaBaTh MPOOIEMbl, KOTOPbIE MOXHO PEHIUTh MPU MOMOIIN (PU3UUECKUX
METOJIOB, HCHOJb3ysd ONHCAHHE HWCCIEIOBaHUS, BBIACIATh IPOBEPSIEMOE
IPEINOIOKEHHE, OLICHUBATh MPaBUIBLHOCTD nopsiIka  TPOBEICHUS
WCCJICIOBAHNS, JIeNIaTh BBIBOJIbI, HHTEPIIPETHPOBATH PE3yIbTaThl HAOIIOICHUN U
OTIBITOB;

POBOAUTH OMBITHI TO HAOMIOAEHUIO (PU3UYECKUX SBICHUN WU (U3HMUECKUX
CBOMCTB TeJ (M3y4eHUE BTOPOTo 3akoHa Hbl0TOHA, 3aKOHA COXPaHEHUS SHEPIHH,
3aBUCUMOCTh TepuojAa KoJieOaHWM MPYKMHHOTO MasTHHKAa OT MacChl Ipy3a U
KECTKOCTH MPYXKUHBI W HE3aBUCHUMOCTh OT aMIUIUTYIbl MAaJlbIX KOJEOaHU,
OPSIMOJIMHENHOE PACIPOCTPAHEHUE CBETA, Pa3JIokKEHUE OeJIoro CBETa B CIIEKTD,
U3YUYEHUE CBOMCTB M300paKEHUS B IUIOCKOM 3€pKajie U CBOMCTB M300pa)KEHUs
npenMeTra B coOWparomei JIuH3e, HAONIOJACHHWE CIUIONIHBIX W JTUHEHYAaTHIX
CIIEKTPOB H3JIYUCHHUSI): CAMOCTOSITEIbHO COOUpPATh YCTAaHOBKY M3 M30BITOYHOTO
Habopa o0O0OOpyIOBaHMs, OMNHUCHIBATH XOJ OMbITa UM €ro pe3yJbTaThl,
(GbopMyIHUPOBATH BHIBO/JIBI;



MPOBOJUTh MPU HEOOXOAMMOCTH CEPUI0 MPSAMBIX HM3MEPEHUH, onpenenss
CpellHee 3HaUCHHE U3MepseMOol BeTU4HHbI ((DOKYCHOE pacCTOsSSHUE COOUpArOIIE
JMH3bI), 000CHOBBIBAThH BEIOOP criocoba u3MepeHus (M3MepUTENbHOrO Mpudopa);
MPOBOJUTh  HCCIEAOBAHME  3aBUCHUMOCTEH  (PU3MYECKUX  BEIUYUH  C
UCIIOJIb30BAaHUEM MPSAMbBIX HM3MEPEHUH (3aBUCMMOCTH IYTH OT BpPEMEHU MpH
PaBHOYCKOPEHHOM JIBIDKEHMM 0€3 HayaJbHOW CKOPOCTH, Mepuoaa KojieOaHui
MaTEMaTUYECKOr0 MasiTHUKA OT JJIMHBI HUTH, 3aBUCHMOCTH YIJIa OTPAKEHHS
CBETa OT yIJia MaJeHUs U yria MpeJIOMJIEHUsl OT yIJia MajeHus): MJIaHUPOBAThH
UCCJIEIOBaHUE,  CaMOCTOATEIbHO  cOOUpaThb  YCTAHOBKY,  (DUKCHUPOBATH
pe3yNbTaThl MOJYYEHHOM 3aBUCUMOCTU (PU3UYECKUX BEIMYUH B BHUJAE TAOIUI U
rpaduKoB, JeNaTh BEIBOABI MO pe3ybTaTaM UCCIIEI0BAHMS;

IPOBOAUTH KOCBEHHbIE M3MEpPEHUS (PU3NUYECKUX BETUUYUH (CPEeHssl CKOPOCTh U
YCKOpEHHE Tela MpPU PAaBHOYCKOPEHHOM JBHXKEHUHU, YCKOPEHHE CBOOOHOTO
najeHusi, >KECTKOCTh TMPYXHUHBL, KOIGOUIMEHT TpPEeHHs]  CKOJbXKEHUS,
MexaHuueckas paboTra M  MOIIHOCTh, 4YacToTa M TEpHUOj KoJeOaHHit
MaTEMaTUYECKOTO U MPYKUHHOTO MAasATHHKOB, ONTHYECKas CUJIa COOMparomiei
JAWH3bI,  PAJAMOAKTHBHBIM  (OH): TUIAaHMpPOBATH  M3MEpEHHUs, coOupaTh
AKCIIEPUMEHTAIBHYI0  YCTAaHOBKY U BBINIOJIHATH  HM3MEPEHUs,  Cleays
NPEJIOKEHHON MHCTPYKIIUU, BBIYUCISATh 3HAYEHUE BEIUYMHBI U aHAJIU3UPOBATH
MOJIYYE€HHBIE PE3YJIbTATHI C YUYETOM 3aJaHHON MOTPEITHOCTU U3MEPEHHUIA;
coONoaTh TMpaBWia TEXHUKUM O€30MacHOCTH Mpu paboTe ¢ JabopaTOpHBIM
000pya0BaHUEM;

paznuyarh ~ OCHOBHBICE  TPH3HAKM  W3YYEHHBIX  (U3MYECKHX  MOJIETCH:
MaTepHualibHasg TOYKa, a0CONIOTHO TBEPIOE TENO, TOUYEUYHBIM MCTOUYHHMK CBETA,
JTy4, TOHKas JMH3a, TUIaHeTapHas MOJENb aTOMa, HyKJIOHHAas MOJENIb aTOMHOTO
snapa;

XapaKTepru30BaTh MPUHIUIBI ACHCTBUS H3YYCHHBIX MPUOOPOB M TEXHUYECKUX
YCTPOICTB € ONOPOM HAa MX ONHUCaHHA (B TOM 4YHUCIE: CHUAOMETP, NAaTYUKU
IIOJIOXKEHMSI, PACCTOSIHUA M YCKOPEHHMsI, pPaKeTa, 3XOJO0T, OYKH, IEpPUCKOIL,
¢oroanmapaT, ONTUYECKHUE CBETOBOJbI, CHEKTPOCKOM, JO3UMETp, Kamepa
Bunbcona), wucnonb3ys 3HaHUS O CBOMCTBaX (U3MYECKUX SIBICHUN U
Heo0XoauMbIe (PU3NYECKUE 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXE€Mbl M CXEMaTUYHbIE PHUCYHKHM M3YyYEHHBIX TEXHUYECKUX
YCTPOICTB, U3MEPUTEIbHBIX MPUOOPOB M TEXHOJIOTMYECKUX IPOLECCOB MPHU
pelIeHNH y4e€OHO--IPAKTHUYECKUX 337a4, ONTHYECKHE CXEMBbl I MOCTPOEHUS
M300paKEHNH B TJIOCKOM 3€pKajie M COOMparoIiei JINH3E;

MPUBOAUTH NpPUMEPHI (HAXOAUTh HMH(OpPMAIMIO O TpUMEpax) MPAKTUYECKOTO
UCITI0JIb30BaHUs (PU3MUYECKUX 3HAHUU B MOBCEIHEBHOM XKU3HU JUIsl 0OecreueHus
0e30macHOCTH NpU OOpalleHUH ¢ MPUOOpaMHU U TEXHUYECKUMU YCTPOWCTBAMH,



COXpaHEHHMs 370pPOBbS W COOJIOJICHUS HOPM DKOJIOTMYECKOTO TOBEJICHUS B
OKPYXKAIOIIEU CPELE;

OCYIIECTBJISITh MOUCK WH(popManuu (U3MYECKoro conaepkanus B MHTepHeTe,
CaMOCTOSITELHO (hOPMYIIUPYS MMOUCKOBBIN 3aMpOC, HAXOAUTH ITyTH ONPEIeTICHUS
JIOCTOBEPHOCTH TOJYy4YeHHOM HH(pOpMAIIMM HAa OCHOBE HMMEIOIIUXCSA 3HAHUU U
JOTIOJIHUTEIIBHBIX UCTOYHUKOB;

UCIIOJIH30BaTh IMPH BBIMOJHEHUM YYEOHBIX 3aJaHUl HAy4YHO--TIOMYJSIPHYIO
IUTEPATYpy PU3HUECKOTO COJACPKaHUs, CIIPABOYHBIE MAaTEPUATIbl, PECYPChl CETH
WNutepHer, BnazeTs npuéMaMu KOHCIEKTUPOBAHUSI TEKCTa, MPeoOpa3OBaHUS
uH(OpMaIUK U3 OJHOM 3HAKOBOM CUCTEMEI B JIPYTYIO;

co3/1aBaTh COOCTBEHHBIC TMCHMEHHBIE M YCTHBIE COOOIIECHHS Ha OCHOBE
uH(OpMaINK U3 HECKOJIBLKUX UCTOYHUKOB (PU3UUECKOTO COJECPKAHUS, MyOTUIHO
MIPEJICTABIIATh PE3YJbTAThl MPOCKTHOM WIIM HCCIEN0BATEIBCKOU AEATEIBHOCTH,
IpA 3TOM TPAMOTHO MCIOJIb30BATh HW3YUYCHHBIM TMOHATHUMHBIM  ammnapar
U3y4aemMoro pasjaena (pU3MKU M COMPOBOXKAATh BBICTYIUICHHE MpE3eHTAIMeil C
y4€TOM 0COOEHHOCTEH ayAUTOPUU CBEPCTHUKOB.



TEMATHUYECKOE IINIAHUPOBAHUE

7 KJIACC
KosunyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
Paznen 1. ®usuka u e€ poJib B MO3HAHMH OKPY:KAKOIIEro MuUpa
bubmmoreka [IOK
11 o - 2
M3MKa - fayka o npuapose https://m.eds00.ru/7f416194
bu6moreka [IOK
1.2 o 2 1
HISHHCCIHE BEIITHHET https://m.eds00.ru/7f416194
bu6moreka [IOK
1. E i 2 1
3 CTECTBEHHOHAYYHBIN METO/I MO3HAHMS httos://m.edsoo.ru/7f416194
Hroro mo pazgeny 6
Pasznen 2. IlepBoHayaibHble CBeJIEHUS 0 CTPOEHUM BellleCTBA
bu6mmoreka [JOK
2.1 C 1
TPOCHHE BEeCTRa https://m.eds00.ru/7f416194
99 JIBrykeHre u B3aMMOACHCTBUE YaCTHUII 5 1 bubnmuorexa [JOK
' BEILECTBA https://m.edso0.ru/7f416194
bubnuoreka [JOK
2.3 Ar 2
PETATHEIE COCTONHHA BeIECTBa https://m.edsoo.ru/7f416194
Utoro no pazneny 5
Pa3ngen 3. /IBu:keHHe M B3aUMOIeliCTBHE TeJl
bu6mmoreka [JOK
3.1 M 3
CHAMHACCROE ABHACHHC https://m.eds00.ru/7f416194
3.2 WNuepuus, Macca, MIOTHOCTh 4 1 bu6mmoreka [JOK



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.edso0.ru/7f416194

bubmuoreka [JOK

33 (una. Buget cur 14 2 https://m.edso0.ru/7f416194
Hroro no pazgeny 21
Paznen 4. laBjieHue TBEPABIX TeJl, (KMAKOCTEH 1 ra3oB
41 [asnenue. [lepenaya naBieHus: TBEPIAbIMU 3 bubnuorexa [JOK
' TeJIaMH, JKUJIKOCTSIMHU U Ta3aMH https://m.edso0.ru/7f416194
bubmmoreka [{OK
4.2 flapaierue xKiKoCTH > https://m.edso0.ru/7f416194
bu6moreka [IOK
43 ATMoChepHOe HaBIeHIC 6 https://m.edso00.ru/7f416194
44 JlelicTBUE )KUJIKOCTH U Ta3a HAa MOTPYKEHHOE 5 3 bubmuorexa [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro mo pazgeny 21
Pa3znen 5. Padora u MOIIHOCTB. JHeprus
bu6mmoreka [JOK
>1 Pabora u momtsocTs 3 . https://m.eds00.ru/7f416194
bu6mmoreka [JOK
52 TpocTIe MexaHHMEI ° . https://m.eds00.ru/7f416194
bubnuoreka [JOK
>3 Mexartiriecias sHepris 4 . https://m.eds00.ru/7f416194
Utoro mno pazneny 12
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68 12



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

8 KUIIACC

KoaunuyecTBo yacoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pasnen 1. TensioBble siBJIeHUsI
. bubnuoreka [JOK
11 7
CTpoeHue i cBoficTBa BelcCTBa https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
1.2 T 21 1
CIVIOBHIC MPOUCCChl > https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3znea 2. DiekTpudyecKkue 1 MATHUTHBIE SIBJICHUSA
21 DIIEKTPUYECKHE 3apsibl. 3apSKEHHbIC TeJla 5 1 bubnuoreka [IOK
' U WX B3aHMOJICHCTBHE https://m.edsoo.ru/7f4181ce
. . bu6mmoreka [IOK
2.2 ITocTosTHHBIN 3NIEKTPUUYECKUN TOK 20 1 7 htts://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.3 M 6 1 15
AUHHTHDIC ABIICHIL https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.4 6) 4
TICKTPOMATHHTHAT HHAYIHHA https://m.edsoo.ru/7f4181ce
Utoro no pazneny 37
PezepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5



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

9 KUIIACC

KoaunuyecTBo yacoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3iesioB U TeM nuudpoBbIe
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. Mexanuveckue siBJJeHUs
11 MexaHn4ecKoe JIBMKEHNUE U CTIOCOOBI €T0 10 1 bubmmoreka [IOK
' OIUCaHUS https://m.edso0.ru/7f41a4a6
bu6moreka [IOK
1.2 B i 20 1 3
SaMOiencTBIE Tel https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.3 3aKOHBI COXpaHe 10 3
KOHBL COXpaHEHHA https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 40
Pasznen 2. Mexannueckne Kojae0aHusl U BOJIHbI
bu6mmoreka [IOK
2.1 Mexanuveckue koaeda 7 3
NAHITCCIHE Rosehartmt https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 Me €CKHe .3 8 1 3
XAHIHCCRAC BOIHBL. IBYK https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 15
Pasjaen 3. DileKTpOMarHuTHOE 10Jie M 3JIeKTPOMATHUTHBIE BOJTHBI
31 DIIEKTPOMAarHuTHOE MOJie U 6 5 bubnuoreka [JOK
' 3JIEKTPOMArHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Uroro mo pazneny 6
Pa3znen 4. CBeToBbI€ sIBJI€HUS
4.1 3aKOHBI pacIPOCTPAHEHUS CBETA 6 2 bubnuorexa [IOK



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

bubmuoreka [JOK
4.2
JIuH3bI ¥ on'TUYECKUE TIPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [{OK
4. P
3 a3Jo)keHue Oeoro cBeTa B CIEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pazgea S. KBanTOBbBIE sIBJICHUS
bubmmoreka [{OK
5.1 14 4 1
CIyCKaHHE U TIOTJIONICHUE CBETa aTOMOM httos://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
5.2 C 1
TPOCHHE ATOMHOTO Hiipa 6 https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
. A
5.3 JIEPHBIC PEaKIIUN 7 1 https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 17
Pasznen 6. [loBTopuTe 1bHO0-00001IAK0 M MOAYIb
6.1 [ToBTOpeHue u 0000ImEeHNE COACPIKAHUS 9 9 bubmuorexa [JOK
' Kypca ¢usuku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



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

IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrtpoabubie | IlpakTnueckue
n/n Bcero u3yuyeHusi | odOpa3zoBaTejibHbIE
padoTsbI padoThI pecypest
1 ®du3nKa — Hayka O MPUPOJIE. 1
SIBnenus npupoabl
2 dusndecKue ABICHUS 1
3 dusndecKue BETMIUHBI U UX 1
U3MEpPEeHNE
Ypok-uccnenoanue "N3mepenne
4 TEMIEPATyphl PU TOMOIIU 1 1
XKHUJAKOCTHOTO TEPMOMETpA U JaTUHKa
TeMIiepaTypsl"
MeTo/1bl HAy4HOTO TIO3HAHMUSL.
5 Onucanne GU3NIECKUX SIBJICHUM C 1 bubmorexa HOK
N https://m.edsoo.ru/ff09f72a
MTOMOIIBIO MOJIENeH
Ypoxk-uccnenoanue "[IpoBepka
5 TUIOTE3bI: JATBHOCTD MOJIETA IIAPHKA, 1 1
MYIEHHOTO TOPU30HTAIBHO, TEM
OobIie, yem OoJIbIlIe BhICOTA ITycKa'"
Crpoenue BeniectBa. OnbIThI
7 JI0Ka3bIBAIOIIUE JUCKPETHOE , 1 Bubmmorexa LIOK
P https://m.edsoo.ru/ff09fe0a
CTPOEHHE BEIlleCTBa
8 JIBMyKeH1e YacTHll BEIecTBa 1 bubmiorexa LIOK
https://m.edsoo.ru/ff0a013e



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

Ypok-uccnenoanue «OnbITHI MO

9 HaOJIIOIEHUIO TETJIOBOTO PACIIUPEHUS
ra3oB»
10 ArperaTHble COCTOSIHUSI BEILIECTBA
Oco0eHHOCTH arperaTHbIX COCTOSTHUHN
11 BoJbI. O600IIEeHNE 110 pa3aeTy bubnmoreka [JOK
«ITepBoHauUanbHBIE CBEJACHUS O https://m.edsoo.ru/ff0a0378
CTPOCHHHU BEIIECTBA»
MexaHn4deckoe ABUKEHUE.
12 PaBHOMEpHOE M HEpaBHOMEPHOE bubmorexa HOK
p p p https://m.edsoo.ru/ff0a05c6
JIBIDKEHHE
bu6moreka [IOK
13 Ckopoctb. EqMHUIBI CKOPOCTH
p JUHIT p https://m.edsoo.ru/ff0a079c
14 Pacuer mytu u BpeMeHU ABMKEHUS bubmorexa LIOK
vt P A https://m.edsoo.ru/ff0a0ae4
Wuepriusa. Macca — mepa bubmuorexa [JOK
15
WHEPTHOCTH TEN https://m.edsoo.ru/ff0a0c10
IInoTHoCTh BemecTBa. PacueT maccel bubnuorexa [JOK
16
1 00beMa TeJia 1o €ro TUIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlabopaTtopHas pabora «OnpenencHue
IJIOTHOCTH TBEPJIOTO TEJIa»
18 Pemenne 3agau o treme "I1moTHOCTD bubmuoreka [JOK
BelecTna" https://m.edsoo.ru/ff0al23c
Cuia KaK XapaKTepHUCTHKa
19 B3auMoeincTeud ten. Cuna
ynpyroctu. 3akoH ['yka
20 JIaGopatopHas pabota «/3yuenue

3aBHUCHUMOCTHU PACTAKCHUA



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

(medopmaryin) NpyKHHBI OT
MPUIIOKEHHON CHJIBI)

21 SIBnenue taroreuns. Cruia TSDKECTH
CBsi3b MEXY CHIION TSXKECTU U
N bubnuorexa [JOK
22 Maccoi Tena. Bec tenma. Pemenue
" " https://m.edsoo.ru/ff0a1778
3aja4 1o teme "Cuiia TshKecTu

23 Cuna TsDKeCTH Ha APYrux IUTaHeTax. bubnuoreka [JOK
DU3NYECKUE XAPAKTEPUCTUKH TITAHET https://m.edsoo.ru/ff0a1502

bubmmoreka [{OK

24 Hsmepenne cuit. JlmaaMmomer

P A P https://m.edsoo.ru/ff0al8cc
bu6moreka [IOK

25 Bec Tena. HeBecomocTh

https://m.edsoo.ru/ff0al778
CrnoxeHne IByX CHUJl, HallpaBIICHHBIX
26 10 OJHOM IT 51?\14);171 ’ bubmorexa [TOK
8 N p ’ https://m.edsoo.ru/ff0ala70
PaBHOfelicTBYIOIIIAS CHIT

97 Pemrenue 3agad mo reme
"PaBHoneiicTBYyIOIIAsA CIT"

28 Cuna TpeHus u e€ Buabl. TpeHue B bubnuorexa [JOK
IIPUPOJE U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlabopaTtopHas pabora «3y4yeHue
3aBUCHUMOCTHU CHJIbI TPEHUS

29 CKOJILKEHHS OT CUIIBI JaBJICHHUSA U bubmiorexa LOK

https://m.edsoo.ru/ff0alcc8
XapaKTepa CONMPUKACAFOIINXCS
TTOBEPXHOCTEH»

30 Pewienue 3agau Ha onpeneneHue
PaBHOAEHCTBYIOIIEH CUJIIBI

31 Pemenne 3agau mo Temam: «Bec bu6mmoreka [JOK

Tenay, «I'papuueckoe n3odpaxeHue

https://m.edsoo.ru/ff0alde0



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0

cuy, «Cunbly, «PaBHOAEHCTBYIONIA
CHLII»

KonTtponsHas pabota o Temam:
«MexaHu4eckoe JBIKeHHe, «Macca,

32 IUIOTHOCTEY, «Bec Temay,
«['padruaeckoe n300pakeHUE CHITY,
«CHIBI»

33 Hasnenue. CriocoObl yMEHBIIICHUS 1 bubnuorexa [JOK
YBEIIMYCHUS JABJICHUS https://m.edsoo.ru/ff0a20a6
JlaBiieHue raza. 3aBUCUMOCTD

34 aBJIEHUS ra3a oT 00BéMa bubmorexa HOK

’ https://m.edso0.ru/ff0a2376
TEMIIEPATYPhI
Ilepemaua maBiieHHUS TBEPABIMU
35 TGJII;I\jIII/I mi KOCTSIMH H fi«saMH bubmorera [JOK
> A ’ https://m.edsoo.ru/ff0a25b0
3axon Ilackans

36 JlaBiaeHne B )XUIKOCTH U rase, bubmuorexa [JOK
BBI3BAHHOE JEUCTBHUEM CHJIBI TSDKECTU https://m.edsoo.ru/ff0a2718

37 Pemenne 3amad mo teme «JlapneHue B bubnuoreka [JOK
JKHJIKOCTH U rase. 3akoH Ilackamsa» https://m.edsoo.ru/ff0a2826

bu6mmoreka [IOK

38 Coo0 e

QODIHAIOIHECH COCYHET https://m.edsoo.ru/ff0a2970

39 I'uppaBauueckuii mpecc bubmiorexa LOK

P P https://m.edsoo.ru/ff0a3136

40 Manowmertpsl. [lopuineBoit
JKHJIKOCTHBIH HAcoC

41 Atmocdepa 3eMiH U IPUYMHBL €€ bubnuoreka [IOK
CYILIECTBOBAHUS https://m.edsoo.ru/ff0a2b5a

42 Bec Bo3ayxa. ATmocdepHoe bubnuoreka [IOK



https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a

JaBJICHHUC

https://m.edsoo.ru/ff0a2b5a

W3mepenne atMochepHOTO JTaBIICHHS.

bubmuoreka [JOK

43 OmneiT Toppuuenu https://m.edsoo.ru/ff0a2da8
3aBHCUMOCTH aTMOC(EPHOTO
44 JTABJICHUS OT BBICOTHI HaJl YDPOBHEM bubnmorexa LOK
https://m.edsoo.ru/ff0a2fc4
MOps
45 Bbapomerp-anepous. AtmocdepHoe bubnuoreka [JOK
JTABJICHUE HA PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amgau mo reme "
ATtmocdepHoe naBneHue"
JlelicTBUE )KUJIKOCTH M Ta3a Ha
47 MIOTPYKEHHOE B HUX TEJO. bubmmorexa [IOK
https://m.edsoo.ru/ff0a3276
ApxumMmenioBa cuia
JlabopaTtopHas pabora «OnpenenecHue
48 BBITAJKUBAIOIICH CHIIBI, bubmuorexa [JOK
JEUCTBYIONIEN HA TEJIO, TOTPYKEHHOE https://m.edsoo.ru/ff0a33fc
B JKUJKOCTb)»
JlaGopaTopHas paboTa 1o Teme
49 «Hccaenosanue 3aBUCUMOCTH Beca bu6mmoreka [IOK
Teja B BOJE OT 00bEMA MOTPYKEHHOU https://m.edsoo.ru/ff0a3514
B JKUJKOCTb YacCTH TEJa»
bubmuoreka [JOK
>0 llnaparine Ten https://m.edsoo.ru/ff0a3a96
JlaGopaTtopHas pabota
51 "KoncTpynpoBanue apeomerpa win
KOHCTPYHPOBAHUE JIOJKHU U
omnpeneneHue e€ rpy30noabEMHOCTH"
52 Pemenue 3amgau no temaM: «I1naBanue bu6mmoreka [JOK



https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96

cyaoB. Bo3ayxoniaBanuey,
«/laBiieHnEe TBEPIBIX TEIN, JKUIKOCTEN
U Ta30B»

https://m.edsoo.ru/ff0a3654

KonTtponsHast pabota o Teme

53 «/laBneHne TBEPABIX TEIN, KUIKOCTEH

Y Ta30B»
bubmmoreka [{OK

>4 Mexanireckas padota https://m.edsoo.ru/ff0a3f82

bubmmoreka [IOK

55 MoukocTs. EuHHIE! MOIIHOCTH https://m.edsoo.ru/ff0a3f82
VYpok-uccnenoBanue "Pacuér

56 MOIITHOCTH, Pa3BUBAEMOM TpH 1
noanéMe o Jecrtauie"”

57 [Ipoctbie MexaHu3Mbl. Poiyar.

PaBHOBecue cuil Ha peryare
Poruaru B TexHuke, ObITY ¥ IPUPO/IE.

58 JlaGopaTtopHnas pabota 05 bubnuoreka [IOK
«HccnenoBanue ycnoBHuil paBHOBECHS https://m.edsoo.ru/ff0a478e
phIuara»

59 Pemenne 3agau 1mo Teme «YcIoBHUS bubnuoreka [JOK
paBHOBECHS pblUara» https://m.edsoo.ru/ff0a48a6
Koaddumuent monesnoro aeicTeus

50 MexaHusma. Jlaboparopnas paboTa 05
«3mepenue KIIJ] HakinoHHOM
MIJIOCKOCTH

61 Pemenue 3agau no teme "Pabora, bu6mmoreka [JOK
MoIiHocTh, KIT/1" https://m.edsoo.ru/ff0a4c48

62 MexaHnyeckasi 3HEPTHs. bubnuoreka [IOK



https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48

Kunernueckas 1 noreHuanbHas
SHEprus

https://m.edsoo.ru/ff0a4252

63

3aKOH COXpaHEHUs MEXaHUYECKOU
SHEPrUU

bub6mmorexa [{OK
https://m.edsoo.ru/ff0a4360

64

YPOK-3KCIIEpUMEHT 10 TEME
"DKCHepUMEHTAIbHOE OIIpEETICHUE
N3MEHEHHUS KHHETHUECKON U
IMOTEHIMAJILHON YHEPTUU IIPH
CKaTBIBAHHWH TeJIa IT0 HAKJIIOHHOMU
miockoctu"

65

KonTponbHas pabora no teme
«PaboTa 1 MOIIHOCTh. DHEPrUs»

66

PeseprubIit ypok. PaboTta ¢ Tekcramu
no TeMe "MexaHnuyeckoe IBuxkeHue"

bu6moreka [IOK
https://m.edsoo.ru/ff0a4ee6

67

PesepBubiit ypok. PaboTta ¢ Tekcramu
o teme "JlaBneHue TBEPBIX TEll,
SKAJIKOCTEN U ra3os"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4ffe

68

PesepBubIit ypok. PaboTta ¢ Tekcramu
o teMe "Pabora. MOIIHOCTSE.
Oneprus"

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68

12



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

8 KUIIACC

KoandyecTBO YacoB DJIeKTPOHHBbIE
Ne Jara nudpoBLIe
Tema ypoka Konrpoabubie | IlpakTHueckue op
n/n Bcero u3yuyeHusi | odOpa3zoBaTejibHbIE
padoTsbI padoThI
pecypchl
OcCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
1 KHHETHYECKON TEOPHH U UX OIBITHBIC 1 bubmmorexa [TOK
p https://m.edsoo.ru/ff0a5256
TIOITBEPKICHUSI
2 Macca u pa3mep aTOMOB U MOJIEKYJIT 1
3 Monenu TBEpPAOTO, )KUAKOTO U 1 bu6moreka [IOK
ra3000pa3HOr0 COCTOSTHUM BEIECTBA https://m.edsoo.ru/ff0a540e
OO0bscHeHne CBOMCTB TBEPIOTO,
4 YKUJIKOTO U Ta3000pa3HOT0 COCTOSTHUI 1
BEIIIECTBA HA OCHOBE ITOJIOKCHHI
MOJIEKYJIIPHO-KHHETHYECKON TEOPUH
bu6mmoreka [IOK
5 Kpucrammueckue 1 aMop@HEIe Tena 1
P PP https://m.edsoo.ru/ff0a5800
6 CmauuBaHue U KanuJUISIPHOCTD. 1 bubnunoreka [JOK
[ToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TemnoBoe pacIIMpeHne U CKaTHE 1 bubmorexa LHOK
p p https://m.edsoo.ru/ff0a5a26
Temnepatrypa. CBs3b TEMIIEpaTyphl CO
8 CKOPOCTBIO TEIJIOBOTO JIBHIKCHHS 1
YaCTHII
9 Buytpennss seprus. CriocoOsl 1 bubnuoreka [IOK
U3MEHEHUs BHYTPEHHEHN SHEPruu https://m.edsoo.ru/ff0a5c60
10 Buas! Tennonepenaun 1 bu6mmoreka [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

Ypok-koHpepenmus "IIpakTudeckoe
HCMOJIb30BAHUE TEIJIOBBIX CBOMCTB

bubmmorexa [{OK

1 BEIIECTB U MAaTEPUAJIOB B LIEJIAX https://m.edsoo.ru/ff0a65c0
sHEeprocoepexeHus"

12 KonunuecTBo TemoTel. Y aenbHas bub6mmorexa [{OK
TEIIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 VYpaBHEHME TEIIOBOTO OanaHca. bubnuorexa [JOK
TennooOMeH U TETIOBOE PAaBHOBECHE https://m.edsoo.ru/ff0a7088
JlabopaTtopHnast pabota

14 "UccnenoBanue siBICHUS bu6moreka [IOK
TEMJI000MEHa MTPU CMEITMBAHUHT https://m.edsoo.ru/ff0a6a98
XOJIOJIHOW U TOpsTYeil BOIBI"
Pacuer konuyecTBa TEIIOTHL,

15 HEO0O0XOMMOTO JJII HarpeBaHus Teja
Y BBIIESIEMOTO UM IIPU OXJIaXKICHUU

16 JlaGopaTtopHnas paborta "Onpenenenue bubnuoreka [IOK
yAEIbHOM TEIJIOEMKOCTH BellecTna" https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOoIMBa. Y aenbHas TemioTa bubnuoreka [JOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[1naBneHue u oTBEpACBaHHE

18 KPUCTAJUIMYECKUX TeJ. Y AebHas bubmorexa [IOK

https://m.edsoo.ru/ff0a71d2

TEIUIOTA TIIABJICHHS

19 JlaboparopHas padota "Onpenenenue bubnunoreka [JOK
yEeIbHOW TEIJIOTHI TUIABJICHUS Jibaa" https://m.edsoo.ru/ff0a72fe

20 [TapooGpazoBaHue U KOHEHCAIUS. bubnuoreka [IOK
Hcnapenue https://m.edsoo.ru/ff0a740c

21 Kunenwue. Y aenpHas TemioTa bu6mmoreka [JOK



https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c

mapooOpa3oBaHus U KOHICHCAIIHH.
3aBUCUMOCTb TEMIIEPATYPBI KUIIEHUS
OT aTMOC(EPHOTO JTaBIICHHS

https://m.edsoo.ru/ff0a786¢

22

Brnaxxnocts Bo3myxa. JlabopaTopras
pabota "Onpenencaue
OTHOCHUTEJILHOM BJIaKHOCTH BO3ayXxa"

bub6mmoreka [{OK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3agau Ha onpeneneHue
BJIAKHOCTH BO3J1yXa

24

[IpuHIMIBI pabOTHI TETIIOBBIX
nsurateneif. [lapoBas TypOuHa.
JIBurarens BHyTPEHHETO CTOPAHMS

25

KII/I TermoBoro aBuratess.
TennoBbie IBUTATENN U 3aIIUTA
OKpY)Karolen cpeibl

bu6moreka [IOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHUS U MPEBPALICHUS
SHEPrUM B TEIUIOBBIX MPOIIECcCax

27

[ToaroroBka K KOHTPOJILHOM paboTe
1o Teme "TemnsoBrIe SIBJICHHUS.
H3MeHenune arperaTHbIX COCTOSHUN
BemecTna"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a83f2

28

KonTtponbHas padoTa o teme
"TermnoBble sBJIeHU. 3MeHeHne
arperaTHbIX COCTOSIHMI BemecTa"

bubnuoreka [JOK
https://m.edsoo.ru/ff0a86ae

29

DnexTpusanus Ten. J[Ba poga
ANEKTPUYECKHUX 3apsI0B

30

Ypok-ucciaenosanue "OnexkTpusanus
TE€J UHIYKIHUEH U IIPU
CONIPUKOCHOBEHUU"



https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae

B3anmoelictBre 3apsKeHHBIX TEIL.

bubmuoreka [JOK

31 3akon Kynona https://m.edsoo.ru/ff0a87e4
DIEKTPUUYECKOE TTOJIE.
39 HanpsiskeHHOCTB 2JIEKTPUYECKOTro bubnuorexa [JOK
nons. [IpuHnmn cynepnosunun https://m.edsoo.ru/ff0a8ala
BIEKTPUYECKUX MOJIEH
Hocurenu snextpuueckux 3apsioB.
33 DOnemenTapHbIi 3apsa. CTpoeHue
aToma
34 [IpoBOTHUKY U TUAJIEKTPUKU. 3aKOH bubnuoreka [IOK
COXpAaHEHUS IEKTPUYECKOTO 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3aga4 Ha npuMeHEHUE bubmuorexa [JOK
CBOMCTB AJIEKTPUUECKHUX 3aPsI0B https://m.edsoo.ru/ff0a90cc
DIJIEKTPUYECKHI TOK, YCIIOBUS €0
36 cymecTBoBaHusl. VIcToOUHUKH bubmorexa LIOK
https://m.edsoo.ru/ff0a95a4
AIEKTPUYECKOTO TOKa
37 JleficTBUSI STEKTPUIECKOTO TOKA bubmorexa IOK
https://m.edsoo.ru/ff0a96b2
VYpok-uccnenoanue "JlelictBue
38 ANIEKTPUYECKOTO TI0JISI Ha MMPOBOIHUKH 1
U TUDTIEKTPUKH"
39 DIEKTPUYECKUM TOK B METaJlJIax, bubnunoreka [JOK
SKAIKOCTSIX U razax https://m.edsoo.ru/ff0a9838
40 DnexTpuyecKas Ienb U e€ COCTaBHbIE
4acTu
Cuna Toka. JlabopatopHas paboTa
bu6mmoreka [JOK
41 "N3mepeHue U peryinpoBaHUE CHUJIIBI 0.5

TOoKa"

https://m.edsoo.ru/ff0a8bd6



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
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DNEKTPUUECKOE HAMPSKEHHE.
BouseT™merp. JIaboparopHas paboTa

bubmuoreka [JOK

42 "N3mepenue U peryinpoBaHue 05 https://m.edsoo.ru/ff0a%e14
HarnpspKeHus "

43 CormnpoTHuBieHHE MPOBOTHUKA. bubnuorexa [JOK
VY enpHO€ CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTtopHas pabota "3aBUCHMOCTb

44 BIEKTPUYECKOTO COMPOTHUBIICHUS 1 bubnuorexa [JOK
MPOBOJIHUKA OT €r0 JIMHBI, TUIOMAI1 https://m.edsoo.ru/ff0aa738
MOTIEPEYHOT0 CeUEHHUs U MaTepuana"
3aBUCUMOCTD CHJTBI TOKA OT

45 HarnpsbkeHns. 3akoH OMa Juid ydacTka bubmmorexa [IOK

https://m.edsoo.ru/ff0aad4a

1enu
JlaGopaTtopHnas pabota
"UccneqoBaHue 3aBUCUMOCTH CHIIEI

46 TOKa, UYIIEro Yepe3 Pe3UcTop, OT 1 bubmorexa LIOK

https://m.edsoo.ru/ff0aa04e

COMPOTHBIICHUS PE3UCTOPA U
HanpspKeHus Ha pe3uctope”

47 [TocnenoBarenbHOE U MapauieIbHOE
COEJIMHEHUS MPOBOIHUKOB
JlaGopaTtopHnas pabora "IIpoBepka

48 MpaBUJIa CIOKEHUS HANPSIKEHUN MIPU 1 bubnunoreka [JOK
MOCJIE0BATEILHOM COETMHEHUH JIBYX https://m.edsoo.ru/ff0aaa58
pe3ucropon"
JlaGopaTtopHnas pabora "IIpoBepka

49 IIpaBUJIa JUIsl CUJIBI TOKA IPU 1 bubnuoreka [IOK

napajuieJIbHOM COE€IMHEHUH
pe3uctopos"

https://m.edsoo.ru/ff0aadle



https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
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Pemenue 3anau Ha npuMeHEHUE

bubmuoreka [JOK

50 3akona OMa JJis pa3ImyHOTrO
p https://m.edsoo.ru/ff0aaf8a
COCIMHEHUS TIPOBOTHUKOB
51 PaboTta 1 MOIITHOCTB AIIEKTPUIECKOTO bubnuorexa [JOK
Toka. 3akoH Jlxoynsa-Jlenmna https://m.edsoo.ru/ff0ab124
JlaboparopHuas padota "Onpenernenne
52 a00TBI U MOIIHOCTH JIEKTPUUECKOTO bubnmorexa LOK
P " P https://m.edsoo.ru/ff0ab3e0
TOKa
DNEeKTPUYECKUE LIETIH U TOTPeOUTEnn
53 ANMEKTPUICCKOM SHEPTHUH B OBIT bubmorera [JOK
p p Y https://m.edsoo.ru/ff0ab660
KopoTtkoe 3ambikanne
[ToaroroBka K KOHTPOJILHOM paboTe
1o TemMe "DNEeKTPUIECKHUE 3apsbl.
54 3apsiKeHHbIE Tella U UX bubmmorexa [IOK
p N . https://m.edsoo.ru/ff0abd2c
B3aumoieiicTBus. [locTostHHBIN
AIEKTPUYECKUN TOK"
KonTtponbHas padoTa o teme
"DnexkTpuuecKue 3apsbl.
bu6mmoreka [IOK
55 3apspKeHHBIC TeJla U UX
N . https://m.edsoo.ru/ff0abea8
B3aumoieiicTBus. [locTostHHBIN
AJIEKTPUUECKUN TOK"
56 [TocTosiHHBIE MAarHUTHI, UX
B3aUMO/ICHICTBUE
57 Ypoxk-uccnenopanue "N3yuenue bubnunoreka [JOK
MOJIeH MOCTOSIHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
MarnutHoe nose. MarHuTHOE MoJie
bu6mmoreka [JOK
58 3eMIIM U €T0 3HAYeHHUE JJIs1 ’KU3HHU Ha

3emiie

https://m.edsoo.ru/ff0acOba
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59

OmneiT Dpcrena. MarauTHoe nojie
IEKTPUYECKOT0 TOKa MaruutHoe
I10JIC KaTylIKH C TOKOM

bubmuoreka [JOK
https://m.edsoo.ru/ff0acld2

60

[IpumMeHeHne AIeKTPOMArHuTOB B
texHnuke. JlaboparopHas pabora
"N3yuyeHue neicTBUS MarHUTHOTO
I10JIsI Ha TIPOBOJIHUK C TOKOM"

0.5

bubmmoreka [{OK
https://m.edsoo.ru/ff0ac74a

61

DneKTpoABUTaTeNb MOCTOSIHHOTO
ToKa. Mcnonp3oBanue
AJIEKTPOABUTaTENeH B TEXHUUECKUX
YCTPOWCTBAaX U Ha TPAHCIIOPTE.
JlabopaTtopHnast pabota
"KoHcTpynpoBaHue u u3ydeHue
paboTHI AEeKTpoABUTATENS"

bu6moreka [IOK
https://m.edsoo.ru/ff0ac86¢c

62

OnbiTel Papajnesi. 3aKoH
AIIEKTPOMArHUTHOW WHIYKITUH.
[IpaBuno Jlenna

63

DnekrporeHeparop. CrocoOsr
MIOJIy4EHUS DIIEKTPUUECKOW SHEPTUU.
DNeKTpOCTaHIIUU Ha
BO300OHOBIISIEMBIX HICTOYHHKAX
SHEPruu

64

[ToaroToBka K KOHTPOJIBHOM paboTe
1o TemMe "DNEeKTPUIECKUE U
MAarHuTHBIE SBJICHUS"

65

KonTponsHas paboTa no Teme
"DNeKTpUUECKre U MarHUTHbBIE
siBIeHUS"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ach14

66

PesepBHsIit ypok. PaboTta ¢ Tekctamu

bu6mmoreka [JOK



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

o teMme "TemmoBbeie sBieHUs"

https://m.edsoo.ru/ff0accse

PesepBHeIit ypok. Pabota ¢ Tekcramu

67 1o teme "TlocTossHHBII 1 Bubmiorexa [TOK
N " https://m.edsoo.ru/ffO0acdc6
MEKTPUICCKHI TOK
68 PesepBubIit ypok. PaboTta ¢ Tekcramu 1
o TeMe "MarautHsie ABiIeHuS"
OBHIEE KOJIMYECTBO YACOB I1O
1 68 14.5

[TPOTPAMME



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

9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
[
Jrj;n Tema ypoxa Bcero Kontpobusie | Hpaxrieckie i[:;:eﬂnﬂ :)Igg)al;zl;:fenbﬂme
padoTsbI padoThI pecypest

1 MexaHnueckoe JBHKEHHUE. 1
MarepuanbHas TOUKa

9 Cucrema orcuera. OTHOCUTEITLHOCTD 1 bubmmoreka [{OK
MEXaHUYECKOTO ABVKECHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpPHOE ITpsIMONIMHEHOE 1 bubnuoreka [IOK
NIBIDKECHUE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE npsIMOTUHENHOE

4 nekeHne. CpeqHsss © MTHOBEHHAS 1
CKOPOCTh
[IpsimonrHENHOE PaBHOYCKOPEHHOE bubnuoreka [IOK

5 1
JIBH)KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CKOpOCTh MPAMOJMHEHHOTO

6 PaBHOYCKOPEHHOTO JIBH)KCHHSI. 1
I'paduk ckopocTu
JlaGopaTtopHnas pabdorta "OnpeneneHue

7 YCKOPEHHUS Tea Mpu 1 1 bubnnoreka [JOK
PaBHOYCKOPEHHOM JIB’KEHHUH T10 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM 1u1ocKkocTh"

8 CBoOoHoe nagenue Tei. OnbIThl 1
lanunes

9 PaBHOMEpHOE IBM>KEHHE TIO 1 bubnuorexa [IOK

OKPYXHOCTH. HepI/IOI[ Hn 4acToTa

https://m.edsoo.ru/ff0ael76



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

oOpamienus. JIuneiHas u yriaosas

CKOPOCTHU
10 LeHTpocTpeMHUTEIBHOE YCKOPEHHE
11 IIepseiit 3ak0oH HeroTona. Bexrop bubnuorexa [JOK
CUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroToHa. bubnnorexa [JOK
PaBHOelicTByIOIIAs cHIta https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HeroToHa. bubnnorexa [JOK
Cynepno3unust Cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3aga4 Ha npuMeHEHUE bubmuorexa [JOK
3ak0HOB HproTOHA https://m.edsoo.ru/ff0aeb6c
bubmuorexa [JOK
15 Cuna ynpyrocti. 3akor I'yka https:// m.edso;I ru/ff0aeca2
16 Pemrenue 3agaq mo teme «Cuia
YOPYTOCTH
17 JlabopaTtopHas pabora «OnpenencHue bubnuoreka [IOK
YKECTKOCTHU MPYKUHBI» https://m.edsoo.ru/ff0aee28
bubnmuoreka [JOK
18 Cuna Tpenus https:// m.edsoc%.I ru/ff0af738
19 Pemenne 3agau mo teme «Cuia bubnmuoreka [JOK
TPEHUS» https://m.edsoo.ru/ff0afa26
20 JlaboparopHas padota "Onpenenenue bubnnoreka [JOK
ko3 duimenTa TpeHUS CKOIBKCHHS" https://m.edsoo.ru/ff0af8be
Pemenue 3agau no teMe "3aKOHEBI
21 Herorona. Cuna ynpyrocru. Cuna BH6J.IHOTeKa LOK
" https://m.edsoo.ru/ff0afb8e
TpPEeHUS
29 Cuna TSKeCTH U 3aKOH BCEMUPHOTO bubnunoreka [JOK

TATOTEHHSL. Y CKOpEHHE CBOOOTHOTO

https://m.edsoo.ru/ff0af044



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

najacHus

VYpoxk-koHpepenuus "JIBkeHne el

23 BOKPYT TPaBUTALMIOHHOTO LIEHTpa
(Conneunas cucrema). I'anakruxu"
Pemenue 3anau no teme "Cuna
24 TSKECTU U 3aKOH BCEMUPHOTO bubmorexa LHOK
" P https://m.edsoo.ru/ff0af5f8
TATOTCHHUS

o5 [IepBas kocMu4eckast CKOPOCTb. bubnuorexa [JOK
HesecomocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue MmaTepuaibHOW TOUKH.

26 AOGCOTFOTHO TBEPIOE TEIIO. bu6moreka [IOK
PaBHOBecue TBEpIOTO TENA C https://m.edsoo.ru/ff0afe36
3aKpEIUIEHHON OCBIO BPALLIEHUS

27 MowmenT cuibl. LleHTp TsKecTn

28 Pemenne 3agau o reme "MoMeHT bubmuorexa [JOK
cunbl. Llentp Tsoxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka K KOHTPOJIBHOM paboTe MO

29 Teme "MexaHuyeckoe JIBUKEHUE Bubmmorexa LIOK

N "H ' https://m.edso0.ru/ff0b0408
BsaumopneiictBue Ten
KonTponbnas pabora no teme
30 "MexaHn4ecKoe IBUKEHUE Eubmaorexa HOK
y . https://m.edsoo.ru/ff0b06ec
BsaumoneiicTBue Ten
Nmnynsc Tena. Ummnynse cuisl. 3akoH
31 COXpaHEHUs UMITyJIbca. YTPYTroe U bubmmorexa [IOK
p Y o pyr https://m.edsoo.ru/ffOb07fa
HEYyIpyroe B3auMo/ielicTBre

39 Pemenne 3agay mo Teme "3akoH bu6mmoreka [JOK
COXPAaHEHUs UMITyJbca" https://m.edsoo.ru/ff0b096c

33 VYpoxk-koHpepenuus "PeakTuBHOE



https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c

JBUKEHHE B IIPUPOJE U TEXHUKE"

34 MexaHnndeckasi paboTa U MOITHOCTh Bubmmorexa LIOK
p HI https://m.edsoo.ru/ff0b0a84
PaboTa cuibl TSKECTH, CHIIBI bubmmoreka [{OK
35
YIPYTOCTH U CHJIbI TPEHUS https://m.edsoo.ru/ff0b0db8
Jlaboparopuas pabota «Onpenernenue
36 paboThl CUJIBI TPEHUS ITPU
PaBHOMEPHOM JBUKEHUU TeJIa 10
TOPU30HTAIILHON TTOBEPXHOCTH»
37 CBs13b SHEpruu 1 paboThI.
[TorenumansHas SHEPTUS
Kunernueckas sneprus. Teopema o bubnuoreka [IOK
38 .
KMHETUYECKON SHEPTUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs SHEPTHUH B
MEXaHHUKe
40 JlabopaTtopHnas pabora «M3ydeHue bubnuoreka [IOK
3aKOHA COXPaHEHHUS SHEPTU https://m.edsoo.ru/ffOb12fe
41 KonebarenbHoe ABMIKEHHE U €TO bubnmuoreka [JOK
XapaKTePUCTUKHU https://m.edsoo.ru/ff0b1858
42 3aryxaromye KojeOaHusl. bubnnoreka [JOK
Brinyxnennsie konebanus. Pesonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTtuyeckuii 1 NpyKUHHBINA
MasTHUKH
Ypok-uccienoBanue «3aBUCUMOCTD
44 neproja KoeOaHuii OT KECTKOCTH Bubmmorexa LIOK
PHOA https://m.edsoo.ru/ff0b197a
MPYXUHBI U MacChl Tpy3a»
45 [IpeBparnienue 3Hepruu npu

MEXaHMYECKUX KOJICOaHHMSIX



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
https://m.edsoo.ru/ff0b197a

46

Jlaboparopuas pabota «Onpenenenue
94acTOTHI U IEproJia KoJeOaHMit
IMPY>XUHHOI'O MassTHUKA»

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

47

JlaGoparopHas pabota «IIpoBepka
HE3aBUCUMOCTH MEpH0/1a KoJIeOaHMi
rpy3a, NOJIBEIIEHHOTO K HUTH, OT
MAaccChl Tpy3a»

bu6mmoreka [{OK
https://m.edsoo.ru/ff0b197a

48

Mexannueckue BoJHbI. CBOWCTBA
MEXaHH4ECKUX BOJIH. [IpoionbHbIE 1
MOTIEPEYHBIE BOJHBI

bubmmoreka [{OK
https://m.edsoo.ru/ff0b21fe

49

VYpok-koHpepenuus "MexaHuueckue
BOJIHBI B TBEPJIOM TEJIE.
CelicMHYeCcKHe BOJTHEI"

50

3Byk. PactipocTpaHeHue u 0TpakeHue
3ByKa

51

VYpoxk-uccnenosanue "Habmronenune
3aBHCHUMOCTH BBICOTHI 3ByKa OT
qacTOTEI"

52

I'poMKOCTB 3ByKa U BHICOTA TOHA.
AKYCTUYECKHI PE30HAHC

53

VYpoxk-koHpepeHius "YIbTpa3ByK U
nH(}pa3ByK B MPHUPOJIE U TEXHUKE"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroToBka K KOHTPOJILHOM paboTe MO
TeMe "3aKOHBI COXPAaHEHUS.
Mexanuyeckue Koyue0aHus 1 BOJIHBI"

bubnuoreka [JOK
https://m.edsoo.ru/ff0b25f0

55

KonTponpHast paboTa o Teme
"3akoHbI cOXpaHeHus1. MexaHn4eckue
Kosie0aHUs U BOJHBI"



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

DNIEeKTPOMarHuTHOE MOJIE.

bubmuoreka [JOK

56
ONEKTPOMAarHUTHBIE BOJHBI https://m.edsoo.ru/ffOb2abe
o7 CBoiicTBa AJIEKTPOMArHUTHBIX BOJIH
VYpoxk-koudepenuus "llkana
3JIEKTPOMArHUTHBIX BOJIH. bubnuorexa [JOK
58
Hcnonb30BaHuE 31EKTPOMArHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JJIT COTOBOM CBSI3H"
VYpok-uccnenosanue "M3yuenue
. bubnuorexa [JOK
59 CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH C
. https://m.edsoo.ru/ff0b2c6c
MTOMOIIIBI0 MOOMIIBHOTO TeedoHa
Pemenue 3aga4 Ha onpeneneHue
60 9aCTOTHI U JUTUHBI DJICKTPOMArHUTHOU
BOJIHBI
DneKTpOMarHuTHasl MPUPOJa CBETA.
61 Ckopoctb cBeTa. BonHoBbIe cBOMCTBa Bubmmorexa [JOK
P ) https://m.edsoo.ru/ffOb31d0
cBeTa
Hctounuku ceta. [IpsamonnnHeitHoe
62 acIpoCTpaHECHUE CBETA. 3aTMEHUS bubmorexa HOK
pacupocip ' https://m.edsoo.ru/ff0b3658
Counna u JIyHsr
3aKOH OTpakK€HHUsI CBETA. 3epKaja.
63 Pemrenue 3agay Ha npruMeHeHNE Eubmaorexa HOK
P https://m.edsoo.ru/ff0b38c4
3aKOHA OTPaKCHHSI CBETa
64 [Ipenomiienue cBera. 3aKkoH bubnnoreka [JOK
MPETOMJICHUS CBETA https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTpaKEHHE CBETA.
65 Hcnonb3oBaHue MOJHOTO BHYTPEHHETO bubmmorexa [TOK
yIp https://m.edsoo.ru/ff0b3c5c
OTpa)XeHHS B ONTHYECKUX CBETOBOJAX
66 JlaGopatopHas pabota "HccnenoBanue



https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c

3aBUCHMOCTH YIJIA IPEIOMIICHUS
CBETOBOTO JIy4a OT yIJja MaJeHus Ha
rpanuue "Bo3yx-crexsio""

Ypok-koHpepenmus "Vcnonb3oBanne

67 MOJITHOTO BHYTPEHHET'0 OTPaKCHUSI:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3b"
bubmmoreka [{OK
68 JI .0
HHSBL MITHHCCHA CHIA JHH3b! https://m.edsoo.ru/ffOb3f2c
bubmmoreka [{OK
69 I1 0 i
OCTPOCHHE HIODPBRCHIH B JTHH3AX https://m.edsoo.ru/ff0b444a
JlabopaTtopHnast pabota "Onpenenenue
bub6 OK
70 (hOKYCHOTO paccTOSTHUSL U ONTHYECKOMN nomotexa L
. https://m.edsoo.ru/ff0b4206
CHJIBI COOMPArOIIEH JTNH3HI"

71 Ypoxk-koupepenius "OnTuyeckue bubnuoreka [IOK
JIMH30BBIC TPUOOPHI" https://m.edsoo.ru/ff0c0a7e

bub OK

72 ['ma3 xak ontuueckasi cucrema. 3peHue nommoreka L{

https://m.edsoo.ru/ff0b4684

73 Ypoxk-koudepennus "JlehexTor
3penus. Kak coxpanutsb 3peHue"

Pa3noxxenue 6enoro cBera B CIIEKTP.

74 Omnseitel HetotoHa. ClioxkeHue bubnmuorexa [JOK
CIIEKTpaJIbHBIX 1IBETOB. Jlucnepcus https://m.edsoo.ru/ff0c0f4c
cBeTa
JlaboparopHas padota "OnbIThI 1O
Pa3noKEHUI0 OEeoro CBeTa B CIEKTP U Eufs OK

75 BOCITPUSITHIO 1IBETA MPEIMETOB MPHU UX nommoreka L{

HaOJII0IEHUH Yepe3 [BETOBbIE
¢bunbTper"

https://m.edsoo.ru/ff0c0e2a



https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a

VYpok-npaktukyMm "BosHOBbIE

76 CBOICTBA CBETa: AUCIEPCHS,
uHTephepeHys u audpaxaus”
77 OmnbiTel Pesepdopaa u muranerapHast bubnuorexa [JOK
MOJIENIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Tocrynatel bopa. Moaens atoma bopa
Hcnyckanue v NorjonieHrue CBeTa
79 aTOI\Z/OM KBanTBI HHI}IIIeﬁanLIe bubmorexa HOK
' ' https://m.edsoo.ru/ff0c144c
CIIEKTPBI
80 Ypoxk-nipaktukym "Habmonenne bubmuorexa [JOK
CIIEKTPOB UCITyCKaHUA" https://m.edsoo.ru/ff0c1550
81 PanoakTHBHOCTE M €€ BHJIbI bubmorera [JOK
8 a https://m.edsoo.ru/ff0c1672
Crpoenne atomHoro sapa. Hykmonnas bubnuoreka [IOK
82
MOJIENb https://m.edsoo.ru/ffOc18ac
83 PaagnoakTuBHBIE TTpEBpaLICHHUS. bubnuoreka [IOK
H3oTonbl https://m.edsoo.ru/ff0clald
Pemenne 3agau mmo teme: bubnmuoreka [JOK
84
"PagnoakTuBHbIC NTpeBpalieHus" https://m.edsoo.ru/ffOclb4a
85 [Tepuon monmypacnazna
Vpok-kondepenuus "PagunoakTuBHbIC
86 1/13131 eHI/Ii(Ib Bpn ; 0J1e MI; WIIMHE bubmotera [JOK
i | PHPOJE, MEHIIIE, https://m.edso0.ru/ff0c2126
TEXHHUKE
SnepHbie peakuu. 3aKOHBI
87 c:x paHeHII:s[ 3au;1 OBOT'O U MacCOBOTO bubmmorexa [JOK
P A https://m.edsoo.ru/ff0c1c58
quCen
88 DHeprusi CB3U aTOMHBIX siiep. CBs3b bubnunoreka [JOK

MacCChl U SHEPIrun

https://m.edsoo.ru/ffOcld7a



https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a

89

Pemrenue 3agau no teme "AnepHeie
peakuun"

90

Peakiuu cuHTe3a U ACTICHUS SACP.
Wcrounuku sHeprun ConHua u 3BE311

bubmmoreka [{OK
https://m.edsoo.ru/ff0c1e88

91

Ypok-koHpepenmus "SAneprHas
sHepreTuka. JlencrBus
PaIMOAKTUBHBIX HU3TyYECHUN Ha KUBbIE
OpraHu3mal"

92

[ToaroroBka Kk KOHTPOJBHOM paboTe MO
Teme "DIeKTpOMarHUTHOE TOJIE.
DNEKTPOMAarHUTHBIC BOJTHBL
KBanToBrie sBnenus"

bu6moreka [IOK
https://m.edsoo.ru/ff0c223e

93

KonTponsHas pabora no teme
"DIeKTpOMarHUTHOE TOJIE.
DNeKTPOMarHUTHbIE BOJHBL.
KBanToBbIe siBIeHUS"

94

[ToBTOpEeHME, 060OIIECHNE.
JlaGopaTopHbie pabOThI IO KypCy
"BzaumoaeiictBue ten"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c245a

95

[ToBTOpenue, o6obmenue. Pemenue
pacyeTHBIX M Ka4ECTBEHHBIX 3a1a4 110
teme "TemnoBbie npouecch”

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c2572

96

[ToBTOpeHue, o6o0menHue. Pemenue
pacyeTHBIX M KaYECTBEHHBIX 3a/1a4 10
teme "KIIJ] TemioBeIX gBurareincii”

bubnuoreka [JOK
https://m.edsoo.ru/ff0c2a22

97

IToBTOpenue, o0oOmeHue. Pemenne
pacyeTHBIX M KaYeCTBEHHBIX 3a/1a4 110
teme "KIIJ] anekrpoycTtaHOBOK"

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



https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30

[ToBTOpenue, obodIIeHNE.

bubmuoreka [JOK

1 1
98 'J'Ia6opaTopHme pa60"TbI 1o Kypcy https://m.edsoo.ru/ff0c2c52
CBeTOBBIE ABJICHUS
[ToBTOpenue, o6obmenue. Padora c
99 TEKCTAMU 110 TeMe "3aK0OHbI 1 bubmorexa HOK
. https://m.edsoo.ru/ff0c2d6a
COXPAHCHUS B MEXaHHUKE
[ToBTOpenue, 0606menue. Pabora c
100 Tekctamu 110 teme "Kosebanus u 1 bubmmorexa [TOK
. https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, 0606menue. Pabora c
101 Tekctamu 110 Teme "CBeToBEIE 1 bubmmorexa [OK
. https://m.edsoo.ru/ff0c3044
SIBJICHUS
[ToBTOpenue, o606menue. Paborta ¢
102 TekcraMu 1o TeMe "KBaHToBasa u 1
snepHas puzuka"
OBIIEE KOJIMYECTBO YACOB I10 102 97

I[TPOTPAMME



https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044

YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» dusuka, 7 xknacc/ [lepeimkun .M., BanoB A.W., Mockga, «IIpocBenienue»
» dusuka, 8 knacc/ [lepeimkun U.M., BanoB A.U., Mockaa,

«IIpocsemenue»
» dusuka, 9 knacc/ Ieppiukun A.B., I'ytauk E-M., «JIPODA»

METOANYECKUE MATEPUAJIBI 1JIS1 YUUTEJIA
7 KIIACC

1.PaGoyas nporpamma.

2. Ilporpammbl 0ocHOBHOTO 0011ero oopazopanus. Gusmuka. 7 — 9 knaccel
(aBTopsl:A.B.ITepeimikun, H.B. ®unonosuy, E.M. I'yTHuK).

3. PaGouas nporpamma o ¢usuke. 7 knacc/ Coct. T.H. Cepruenko. — M.:
BAKO, 2014, B cOOTBETCTBUU C BEIOPAHHBIM YYEOHUKOM:

4. ®usuka, 7 xknacc/ [lepeimkun U.M., UBanoB A.U., Mockaa,
«ITpocsemenue», 2021

5. Jlykamuk B.1. C6opHUK BOIIPOCOB | 3a1a4 1o ¢usuke. 7-9 xki. — M.:
ITpocsenienue, 2010. —192c¢.

8 KIIACC

1. PaGouas nporpamma. @usnka. 7 — 9xinaccol: yueOHO-METOUUECKOTO
nocobust /coct.Tuxonosa E.H. — 2-¢ uzn.,crepeornn. —M.: JIpoda,2013. —
398,(2)

2. Ilporpammbl ocHOBHOTO 0011eTr0 0OpazoBanus. dusuka. 7 — 9 Kimacchel
(aBTOphI:A.B.Ilepoimikun, H.B. ®unonosuu, E.M. I'yTHUK).

3. PabGouas nporpamma o ¢usuke. 8 knacc/ Coct. T.H. Cepruenko. — M.:
BAKO, 2014, B cOOTBEeTCTBUYU C BBIOPAHHBIM YYECOHHUKOM:

4. ®uzwuka, 8 knacc/ Ilepeimkun U.M., Banos A.1., Mockaa,
«IIpocsemenuey, 2023

5. Jlykamuk B.W. Co0opHUK BOTIPOCOB U 3a7a4 1o ¢pusuke. 7-9 ki, — M.
IIpocsemenue, 2010. —192c.

6. Actaxosa T.B. ®usnka. 8 kiacc. Jlaboparopasie paboTsl. KoHTpOIbHBIE
3aganus. —CapatoB:Jluneit, 2014.

7. «KoHTpONBHO-U3MepUTENbHBIE MaTepuansl. Pusnka. 8 kimace/Coct. H.U.
3opuH. — 2-¢ u3a.,nepepad. — M.:BAKO, 2013.

8. A.E. Mapomn, E.A. Mapon CamocTosiTebHbIE U KOHTPOJIbHBIE PA0OTHI-8
kiacc 2017 M. dpoda



9. B.B. lllaxmatoBa ,0O.P. llledep Jlnarnoctuueckue padbotsl -8 kiacc 2016
M. dpoda

9 KUIIACC

1. Pabouas nporpamma. @usnka. 7 — 9ki1acchl: yaeOHO-METOIUUECKOTO
noco6bus /coct. TuxonoBaE.H. — 2-e uzn.,crepeorun. —M.: Ipoda,2013. —
398,(2)

2. Ilporpammbl ocHOBHOTO 0011ero oopazopanus. Gusmuka. 7 — 9 knaccel
(aBTopei:A.B.Ilepriukun, H.B. ®unonosuy, E.M. I'yTHHK).

3. PaGouas nporpamma no gusuke. 9 knacc/ Coct. T.H. Cepruenko. — M.:
BAKO, 2014, B cOOTBETCTBUU C BEIOPAHHBIM YYEOHUKOM:

4. Tlepoiikud A.B., I'yrauk E.M., ®usuka. 9xnacc. YueOHUK 115
oO1eo0pazoBarenbHbIX yupexaeHuit . M.:/Ipoda. 2018

5. Jlykamuk B.W. C6opHUK BONpOCcOoB U 3a7a4 1o ¢pusuke. 7-9 ki. — M.:
ITpocsemienue, 2010. —192c¢.
6. KoHTponbsHbIe 1 camocTosiTeNbHbIE PAa0OTHI 10 (u3MKe. 9 Kinacc: K
yueOoHuky A.B. [lepriikuna, E.M. I'ytHuk «®usuka 9 kiace» / O.U.
I'pomueBa. — M.: I3gaTenbecTBO «OK3ameny, 2014.

10. Tectsl o pusuke. 9 knacc: k yueOuuky A.B. Ilepprkuna, E.M. I'yTHuk

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
NHTEPHET

7 KIIACC

1. bubnmoreka — Bcé o mpeamery «Puszukay. — Pexxum nocryna:
http://www.proshkolu.ru

2. BugeoomnsIThl Ha ypokax. — Peskum gocrtyma: http://fizika-class.narod.ru
3. Enunas xomnekmus udpoBbIx 00pa3oBaTENbHBIX pecypcoB. — Pexxum
nocryma: http://school- collection.edu.ru

4. VlntepecHbie MaTepuaibl K ypokam (GU3UKH MO TeMaM; TECTHI TI0 TeMaM;
HaTJIsTHBIC TTocoOms K ypokaM. — Pesxkxum mocryma: http://class-fizika.narod.ru
5. Hudpossie 0Opa3oBaTenbHbIe pecypchl. — Pexxum goctyna:
http://www.openclass.ru

6. DneKkTpoHHbIE YUeOHUKH 10 (hu3uke. — Pexum gocryna:
http://www.fizika.ru

8 KIIACC

1. bubnmuoteka — Bc€ mo npeamety «duzuka». — Pexxum nocryma:
http://www.proshkolu.ru

2. BuneoonsiTel Ha ypokax. — Pesxxum nocryma: http://fizika-class.narod.ru
3. Enunas xomiekuus nu@poBbIX 00pa3oBaTeIbHbIX pecypcoB. — Pexxum
nocryna: http://school- collection.edu.ru



4. lntepecHble MaTepuaibl K ypokam (GU3UKU MO TEMaM; TECTHI IO TEMaM;
HarJsIIHbIC TTocoOus K ypokaM. — Pexxum nocrtyna: http://class-fizika.narod.ru
5. lludpossie oOpa3zoBaTenbHbIe pecypchl. — Pexxum goctymna:
http://www.openclass.ru

6. DneKkTpoHHbIEe YUeOHUKH 1O (hu3uke. — Pexum gocryna:
http://lwww.fizika.ru

9 KUIIACC

1. BuzneoonsiTel Ha ypokax. — Pexxum nocryma: http://fizika-class.narod.ru

2. Enunas komiekius nudpoBbIX 00pa3oBaTeIbHBIX PECYpPCOB. — Pexxum
nocryma: http://school- collection.edu.ru

3. UnTepecHble MaTepHralibl K ypokaM (PU3UKH MO TeMaM; TECThI 110 TEMaM;
HarJsAHbIC TTOcOOUs K ypokaM. — Pexxum noctyna: http://class-fizika.narod.ru
4. Iludposbie oOpazoBaTenbHbIE pecypchl. — Pesxxum nocTymna:
http://www.openclass.ru

5. DnekTpoHHble yueOHUKH 1O (uzuke. — Pexum gocryna:
http://www.fizika.ru

6.Jlucranimonnas mikosa Ne368 http://moodle.dist-368.ru/ OTkpsIThIi Ki1acc.
7. Enunas xomiekius nudpoBeIX 00pa30BaTeIbHBIX PECYPCOB.
http://schoolcollection.edu.ru/catalog/

8. denepanbHBINA HEHTP UHPOPMALIMOHHO-00Pa30BaTEIBHBIX PECYPCOB.
http://www.fcior.edu.ru/

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

10. I'azeta «1 ceHTAOps» MaTepHuabl 10 GU3UKE.
http://archive.1september.ru/fiz

11. Aunmanuu ¢pusndeckux oobektoB. http://physics.nad.ru/

12. XKuBast pusuka: oOydaromas nporpamma. http://wwwe.int-
edu.ru/soft/fiz.html

13. ®usuka.ru. http:// www.fizika.ru/



