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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o ¢u3uMKe Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
COCTaBJIEHa HAa OCHOBE IOJIOKEHUU U TpeOOBaHUM K pe3yjbTaTaM OCBOEHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeIbHON MPOrpaMMbl, MPEICTAaBICHHBIX B
OI'OC 00O, a takxe ¢ yu€toM (penepanbHON paboyeit mporpaMmbl BOCIIUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «dusukay.

CopepxaHue mnporpaMMmbl MO (U3MKE HAIMpaBlIeHO Ha (opMuUpoBaHUE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOY4YalOMIMXCA W OpraHu3alyi0 HM3yYeHHUS
(Gu3MKU Ha NeSITeNbHOCTHOW OCHOBe. B mporpamme mno ¢usuke yyuThIBarOTCS
BO3MOXXHOCTH y4yeOHOro mnpeamera B peanuzauuu TpeboBanuit ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM M METANPEIMETHBIM pe3yibTaTaM 00y4deHHs], a TAKKe
MEXIPEIMETHbIE CBA3M ECTECTBEHHOHAYYHBIX Y4YEOHBIX MPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa30oBaHUsl.

[Iporpamma no ¢u3uke ycTaHaBIMBAET pacnpeaeieHre yueOHoro Marepuaia
1o rogam o0yyeHus (1o Kjaccam), MpeasiaraeT NPUMEPHYIO MOCIIe0BATEIbHOCTD
U3y4YEeHHs] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHs TMPEAMETHOTO COACpPKaHUS U
yuéTe BO3PACTHBIX OCOOEHHOCTEHN 00yUYarOIIMXCsl.

[Iporpamma 1o ¢usmnke pazpaboTaHa C IEJIbI0 OKa3aHUS METOJUYECKOM
MIOMOIITY YYUTENIO B CO3[JaHUU paboyeil mporpaMMbl 0 y4eOHOMY MpPEIMETY.

®duszrka ABIAETCI CUCTEMOOOPA3YIOIIUM JIJIsi €CTECTBEHHOHAYYHBIX YUEOHBIX
IPEIMETOB, TIOCKOJBKY (U3MdYecKkne 3aKOHBbI JI€KAT B OCHOBE MPOIECCOB H
SBICHUH, W3ydyaeMbIX XUMHEH, Ouoyiorued, acrpoHomMuerd u (QPU3HIECKOU
reorpadued, BHOCHUT BKJAJ B €CTECTBEHHOHAYYHYIO KapTHHYy MHUpa,
npenocTaBisieT Haubosee sICHble 00pasibl MPUMEHEHHS HAydyHOTO METoja
MO3HAHUS, TO €CTh CIIOCO0a MOIYYSHHsI TOCTOBEPHBIX 3HAHUN O MHPE.

OnHa w3 TIaBHBIX 3a7ad (PU3MUEeCKOro oOpa3oBaHHS B CTPYKTYype OOIIETo
0o0pa3oBaHUs COCTOMT B (POPMHPOBAHMHM €CTECTBEHHOHAYYHOW TPaMOTHOCTU H
MHTepeca K HayKe y 00y4Jarouuxcs.

N3yuyenne @u3ukun Ha 0a30BOM ypOBHE IMpeAINoJiaraeT OBJAJCHHE
CIIEIYIOIIMMU KOMIETEHTHOCTSMH, XapaKTEPU3YIOIIMMH €CTECTBEHHOHAYYHYIO
IPaMOTHOCTb:

e Hay4YHO OOBSACHSTH SIBICHUS;

e OLICHUBATH U NOHMMATh OCOOEHHOCTH HAYYHOT'O HCCIIEOBAHUS;

e HHTEPNPETHPOBATH  JIaHHBIE W UCIOJB30BATh  HAYYHBIE
J0Ka3aTeabCTBA ISl IOJIYyYEHUS BBIBOJOB.

enmn w3ydeHuss ¢GU3MKK HAa YPOBHE OCHOBHOTO OOIEro oOpa3oBaHUs
onpenenensl B KoHuenuuu mnpenogaBanust ydeOHoro mnpenMera «®dusuka» B
oOpa3zoBaTeibHbIX oOpranusanusx Poccuiickoit ®exaepanuu, pealn3yrOUIUX



OCHOBHBIE  00111€00pa30BaTe/IbHbIE IMPOTPAMMBI, YTBEPKIAEHHON pelIeHHEM
Komnerun Munucrepctsa npocseienus Poccutickoit denepanuu (mpoTokon ot 3
nexadps 2019 r. Ne [1K4BH).

Ieaun n3zyyenus pusuku:

NpHOOPETeHHEe HMHTEpeca M CTPEMIICHHS OOYYaroIIMXcs K HAYYHOMY
U3YYCHHUIO TPUPOJBI, PAa3BUTHE HMX HMHTEIUICKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

pa3BHUTHE MPEACTABICHUA O HAYYHOM METOJIE IMO3HAHUS U (POPMHPOBAHUE
UCCJICIOBATEIBCKOTO OTHOIICHHUS K OKPY)KAIOIITUM SIBJICHUSM;
dbopMHUpOBaHUE HAYYHOTO MHUPOBO33PCHUS KaK pe3yjibTaTa HW3Y4YCHUS
OCHOB CTPOCHHMSI MaTepuu U (PyHIAMEHTAIBHBIX 3aKOHOB (DU3UKH;
dbopMHUpOBaHUE TPEICTABICHUNA O PONHM (PU3MKHU IS Pa3BUTHS JPYTUX
€CTECTBECHHBIX HAYK, TCXHUKHU U TCXHOJIOTHH;

pa3BUTHE  TPEACTABICHHMH O  BO3MOXHBIX  cdepax  Oymymiei
npodecCHOHATBHOM JCSATCIIBHOCTH, CBA3aHHOW C (DM3UKOM, TOJATOTOBKA K
JaNbHEHIIEMY OOYYCHHIO B ’TOM HAIPaBJICHUU.

I[OCTI/I)KGHI/IG 9THUX uenel‘/i ImporpaMmsbl 110 (1)I/IBI/IK€ Ha YPOBHC OCHOBHOTI'O
O6IIICFO 06p330BaHI/ISI obecrieunBaeTcCs pCIICHUEM CIICAYIOIUX 3a1aY.

npuoOpeTeHne 3HaHWM O JTUCKPETHOM CTPOSHWUW  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, JJEKTPHUECKHX, MArHUTHBIX M KBaHTOBBIX
SIBIICHUSX;

NpUOOpETCHHE YMEHUW OINUCHIBATh U OOBSICHATH (DU3MUECKUE SBICHUS C
UCTIOJIh30BaHUEM ITOTYICHHBIX 3HAHUIA;

OCBOGHHE METOJIOB pCIICHUS MPOCTEHUIMX pacu€THBIX 3aaad ¢
UCTIOJIh30BaHUEM pusnyecKux MoJIeTieH, TBOPYECKHX U
NPaKTUKOOPHUEHTUPOBAHHBIX 3a]1aY;

pa3BUTHE YMEHUH HaOIIONATh PUPOIHBIC SBICHUS W BHITIOIHATH OIBITHI,
nabopaTopHble pabOTBl W OKCIEPUMEHTAJIbHBIE HCCIENOBAaHUA C
UCTIOJIb30BAaHUEM U3MEPUTEIBHBIX TPHOOPOB;

OoCcBOeHHE MPUEMOB pabOTHl ¢ MH(MOpMaIuel (HU3NIECKOTo COIEpP)KaHuUs,
BKJIOYass UHQOPMAIIMIO O COBPEMEHHBIX JTOCTIKCHUIX (DU3UKH, aHATU3 U
KPUTHUYECKOE OlICHUBaHNE HH(POPMAIINH;

3HAKOMCTBO €O cepamMu mpodecCHoHaIbHON AeATSIFHOCTH, CBI3aHHBIMHU
C (GU3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMU Ha
JTOCTIKEHUAX (PU3HUECKON HAYKH.

Ha m3yuenme ¢usuku (6a30BbIi ypOBEHBb) Ha YpPOBHE OCHOBHOTO OOIIETO

oOpazoBanus oTBoauTcs 238 yacoB: B 7 kiacce — 68 acoB (2 yaca B HeZEN0), B 8
KJlacce — 68 yacoB (2 vaca B Hezento), B 9 knacce — 102 vaca (3 yaca B Heneno).



[Ipennaraemslii B mporpaMMe no (U3HKE MepevyeHb JabopaTopHbIX padoT U
OIBITOB HOCUT PEKOMEHAATENIbHBIN XapaKTep, yYUTeb AeIaeT BbIOOP MPOBEICHUS
7a00paTOpHBIX PAa0OT M ONBITOB C YYETOM HHAUBUAYAIBHBIX OCOOEHHOCTEH
oOy4aromuxcs, CIUcKa 3KCIEPUMEHTANBHBIX 3aJaHui, MpEeAJIaraéMblX B pamMKax
OCHOBHOT'O I'OCY/IApCTBEHHOIO YK3aMEHA 110 (PU3UKE.



COIAEPKXAHUE OBYYEHUA
7 KIIACC

Paznen 1. ®u3uka u e€ poJib B NO3HAHUM OKPYKAKOIIET0 MUPA.

®usuka — Hayka o npupoze. SIBinenus npupoapl. DU3NUYECKUE SBICHUS:
MEXaHWYECKHUE, TEMIOBBIE, DIIEKTPUUECKNE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Oduznyeckue BenuuuHbL. M3Mepenue ¢Qusnueckux BenuuyuH. Dusnyeckue
npubopsl. [lorpemnocts n3mepennit. MexxayHapoaHasi cicTeMa €IMHUL.

Kak ¢usuka u japyrue ecTecTBEHHble HAyKHM HW3Y4alOT MPUPOLY.
EcTecTBeHHOHAYUYHBIM METOJ] TMO3HAHUSA: HAOJIOJIEHHE, IMOCTAHOBKA HAYYHOTO
BOMPOCA, BBIJABUKEHUE THIOTE3, SKCIIEPUMEHT MO IMPOBEPKE TMIOTE3, 0ObSICHEHHE
HabmonaemMoro sBieHus. Onucanue PU3NYECKUX SIBICHUN C TOMOLIBI0 MOJIENEH.

Jemoncmpayuu.

1. MexaHHuYecKue, TEIUIOBbIE, JJIEKTPUYECKUE, MArHUTHBIE, CBETOBBIC

SIBJICHUSL.
2. ®usnueckre TpUOOPHI U MPOLEAypa MPSMbIX U3MEPEHUN aHAJIIOTOBBIM U
U(GPOBBIM TPUOOPOM.
Jlabopamopnuie pabomot u onvimot.
1. OmpeneneHue EHbI IeEeHUs IKaJIbl U3MEPUTEIHLHOTO MpUdopa.
2. H3MepeHue pacCTOSTHUM.
3. U3mepenne 06bEMa KUIKOCTH U TBEPAOTO Tea.
4. OmpeneneHue pazMepOB MaJbIX TEJL.
5. M3mepeHue Ttemmeparypbl IIPU IMOMOIIM >KUIKOCTHOIO TEPMOMETpa U
JaTYMKa TEMIIEPATypPhl.

6. lIpoBemenue ucciaenoBaHus IO MPOBEPKE THIIOTE3bI: JAIBHOCTH ITOJIETA
HIapyKa, MyIEHHOTO TOPU30HTAIBHO, TeM OoJblle, YeM OOoJblle BhICOTA
IycKa.

Pa3znen 2. IlepBoHayajibHbIe CBeJIEHHSI 0 CTPOCHHMHU BelllecTBA.

Crpoenue BemecTBa: aTOMbl M MOJEKYJbl, HMX pa3Mmepbl. OIbITHI,
JOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEIIECTBA.

JIBmkenue dactun BemecTBa. CBSA3b CKOPOCTH JIBHJKEHHSI YacTUL C
TeMIiepatypoii. bpoyHoBckoe nBmwkenme, auddys3usa. BzanmomelicTBue YacTHIL
BEIIECTBA: MPUTSXKEHNE U OTTAIIKUBAHHUE.

ArperaTHble COCTOSIHUS BEIIECTBA: CTPOCHUE Ta30B, KMAKOCTEH M TBEPIBIX
(kpuctaminueckux) Teia. B3anMocBsi3b MEX]y CBOWCTBAMU BEUIECTB B Pa3HBIX
arperaTHpIX COCTOSHUAX M UX aTOMHOMOJIEKYJSIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HaOmronenunie OpOyHOBCKOTO IBUKEHUS.



2. Habmonenue nuddysuu.
3. HaGmongenue  siBACHUW,  OOBSCHSIOUIUXCS  MPUTSHKEHUEM  WIH
OTTAJIKMBAaHUEM YACTHI] BEIIECTBA.

Jlabopamophuie padomot u onvimot.

1. OueHka JguaMeTpa aroMa METOAOM psAloB (C  HCIOJIb30BAaHUEM

dotorpaduii).
2. OnbITHI 110 HAOJTIOJEHUIO TEIJIOBOTO PACIIUPEHUS Ta30B.
3. OnbITHI 10 OOHAPYKEHUIO JECHCTBUS CUIT MOJICKYJISIPHOTO TIPUTSYKEHUS.
Paznen 3. JIBu:keHHe U B3aMMOIEICTBHE TeJl.
Mexannyeckoe JBUXEHHE. PaBHOMEpHOE W HEPABHOMEPHOE JBHXKCHUE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABWKEHUU. Pacuér mytu u
BPEMEHHU JIBHKCHUS.
SBnenne wHepuMU. 3aKOH WHEpUUH. B3aumonaeicTBue Ten Kak NpUYMHA
W3MEHEHUSI CKOPOCTHM JBM)KEHUsSI Tel. Macca Kak Mepa HWHEPTHOCTH Tela.
[InoTtHOCTH BemiecTBa. CBSI3b IMJIOTHOCTU C KOJIUMYECTBOM MOJIEKYJI B EIUHUIIE
00BéMa BelecTna.
Cuna xak XapakTepuCTHKa B3auMojiecTBusl Ten. Cuia ynpyrocTd U 3aKOH
I'yka. 3MepeHue cuiibl ¢ OMONIBIO IUHAMOMETpA. SIBJICHUE TATOTCHUS U CUJIa
TsokecTd. Cuiia TSKECTH Ha Apyrux IuiaHerax. Bec tena. HeBecomocTs. Croxenue
CWJI, HAPABJIEHHBIX MO OAHOM mpsiMoil. PaBHonelcTByromas cui. Cuia TpeHHs.
TpeHue CKOIbXKEHNs U TPEHHUE MOKOos. TpeHue B MPUPOJIE U TEXHUKE.
Jemoncmpayuu.
1. HaGmronenne MexaHUYECKOTO IBUXKEHUS Tea.
2. M3MepeHne CKOpOCTH NPSIMOJIMHEMHOTO JBUKCHUS.
3. HaGmropenue siBjeHUs HHEPIIUH.
4. HabGnroneHve U3MEHEHHS CKOPOCTH IIPU B3aUMOICHCTBHUH TElL.
5. CpaBHEHHME Macc M0 B3aUMOJEHCTBUIO TEI.
6. CroxeHHe CUJI, HAPABJIEHHBIX 110 OAHOU MPSIMOil.
Jlabopamophuie pabomot u onvimot.
1. OmpeneneHue CKOPOCTH PABHOMEPHOIO JBUXKEHUA (LIApUKA B KUIKOCTH,
MOJIEIH DJIEKTPUUYECKOTO aBTOMOOWIIS U TaK Jajee).

2. OmpepeneHne CpeaHEH CKOPOCTU CKOJNBKEHHsS OpycKa WM IIapuKa o
HAKJIOHHOM IIJIOCKOCTH.
Ornpenenenue MIOTHOCTH TBEPIOTO TeNa.

4. OnbpIThl, JIEMOHCTPUPYIOLIHUE 3aBUCUMOCTb pacTKEHHUs (nedopMmarini)
IPY>KUHBI OT IPUJIOKEHHON CUJIBI.

5. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHSI CKOJIBKEHUSI OT
Beca TeJla U XapakTepa COMPUKACAIOUIUXCS TOBEPXHOCTEH.

Pa3nen 4. /laBjieHue TBEPABIX TeJI, dKUAKOCTEH U ra3oB.



HaBnenune. CriocoObl yMEHBILIEHUS U yBEJIMYEHU AaBieHus. JaBieHue rasa.
3aBUCUMOCTh JaBJiEHUS Tra3za OT 00bEéma, Temmeparypsl. llepegaua naBneHus
TBEPABIMU TEJIAMU, JKUAKOCTSIMU M razamu. 3akoH Ilackamng. [lneBmaTmueckue

MaIlliHbEI. 3aBHCHUMOCTD JaBJICHUA XHUAKOCTH OT FHY6I/IHBI. FI/II[pOCTaTI/I‘ICCKI/Iﬁ

napanokc. Coobmiaronuecs cocyasl. ['uapaBinueckue MEXaHU3MBI.

AtMmocdepa 3emun u atmocdepHoe naBieHue. [IpuuuHbI CylecTBOBaHUS
Bo3nymiHOM oOonouku 3emiu. OnbiT Toppuuennu. M3mepenue atmocdepHOro
naBieHus. 3aBUCUMOCTh aTMOC(EPHOT0 aBJIEHUs OT BBICOTHI HaJl YPOBHEM MOPSI.
[Tpubops! 115t U13MepeHust aTMOCHEPHOro TABICHUSI.

JleificTBUE )KMIKOCTH U ra3a Ha MOTPYKEHHOE B HUX Teslo. BrITankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. Bo3ayxomiaBanue.

Jemoncmpayuu.

S A T o
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3aBUCHMOCTb JIABJICHUS ra3a OT TEMIIEPATYPHI.

IIepenaua naBineHHs KUIKOCTHIO U Fa30M.

CooOmatoiuecs cocybl.

I'mppasnnueckuii mpecc.

[IposiBnenue neicTBUs aTMOC(PEPHOTO TaBICHUSI.

3aBUCUMOCTb BBITAJIKUBAIONIIEH CUJIBI OT 00BEMA MOTPYKEHHOM YaCTH
T€JIa U INIOTHOCTH KUJKOCTH.

PaBeHCTBO BBHITAIKMBAIOIIEH CUJIBI BECY BBITECHEHHOMW KUJIKOCTH.
VYcioBue IUIaBaHMs TeEJl: IJIABAaHUE WJIM MOTPY)KEHUE TENl B 3aBUCHUMOCTHU
OT COOTHOILIEHUS TUIOTHOCTEN TeJIa U )KUIKOCTH.

Jlabopamopnuie pabomot u onvimeot.

1.

HccnenoBanne 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMA MOrpyKEHHOM B
YKUAJIKOCTb YacTH Tea.

OnpenenieHue  BBITAIKUBAIONIEH  CHJIBL, JCHUCTBYIOIIEM Ha  TeJo,
MOTPYKEHHOE B KUIKOCTb.

[IpoBepka HE3aBUCHUMOCTH BBITAUIKUBAIOIIEH CUIIBL, IEMCTBYIOIIEH HA TEJIO
B )KUJIKOCTH, OT MACCHI TeJa.

OnbITEl, JEMOHCTPUPYIONIME 3aBHCUMOCTH BBITAJIKUBAIOLIEH CHIIBL,
JEUCTBYIOIIE Ha TENOo B JKUAKOCTH, OT O00BEMaA TOTPYKEHHOU B
YKUJIKOCTh YaCTH TeJIa U OT IUIOTHOCTH YKUJIKOCTH.

KonctpyupoBanne apeoMeTpa WIM  KOHCTPYHPOBAHUE JIOAKH U
OIpEAEIIEHUE €€ TPY30NOABEMHOCTH.

Pa3nen 5. PaGora u MmommHoCTh. JHEprus.
Mexanunueckasi pabota. MOIIHOCTb.
[IpocThie MexaHU3MBI: pbluar, OJOK, HAKJIOHHAs IUIOCKOCTh. IIpaBuiio

paBHOBecusi pbryara. lIpumeHeHune mpaBuUiia paBHOBECHUs pblyara K OJIOKY.



«3onoroe mpaBwino» MmexaHuku. KIIJ[ mnpocteix wmexanusmoB. IIpocTeie
MEXaHU3MBbI B OBITY U TEXHHUKE.

Mexannueckass odHeprus. KuHeTtmyeckas W INOTEHUMANbHAs DHEPTHS.
IIpeBpamienne 0THOrO BHJ1a MEXaHUYECKOW YHEPTUM B IPYTrOM. 3aKOH COXPAHECHHMS
SHEPIUHU B MEXAHHUKE.

Jemoncmpayuu.

1. IIpuMepsl MPOCTBIX MEXAHU3MOB.

Jlabopamophuie padbomot u onvimot.

1. Ompenenenue pabOThl CUIIbI TPEHUS MPU PAaBHOMEPHOM JBMKEHUU Tela

110 TOPU3OHTAJIBHOW ITOBEPXHOCTH.

2. Hccnenosanue yciaoBHM paBHOBECHS pblyara.

3. M3mepenune KIIJ] HaKIOHHOM IJIOCKOCTH.

4. N3ydeHune 3aKOHA COXpPaHEHMS] MEXAHUYECKON DHEPIUU.

8 KIIACC

Paznen 6. TeruioBble siBJIeHUS.

OCHOBHBIE TIOJIO)KEHUS MOJICKYJISIPHO-KUHETUYECKOM TEOpUM CTPOCHUS
BelecTBa. Macca M pa3Mepbl aTOMOB M MOJIeKyJ. ONBITHI, MOATBEPKAAOIINE
OCHOBHBI€ MOJIOKEHUSI MOJICKYJISIPHOKMHETUYECKOU TEOpUH.

Mogenu TBEPAOro, >KUIKOTO M Ta3000pa3HOr0 COCTOSHHM BEIECTBA.
Kpucrannuueckue u amopdusie tena. OObsiCHEHHE CBONCTB Ta30B, KUJIKOCTEH U
TBEPABIX TE€JI HA OCHOBE TMOJOXKEHUN MOJIEKYISIPHO-KUHETUYECKON TEOpUH.
CmauuBaHue U KamWUISIpHBIE siBJIeHUA. TenIoBoe pacuIupeHue U CKaTHe.

Temnepatypa. CBsi3b TeMIepaTypbl CO CKOPOCTBbIO TEIUJIOBOTIO JIBUKCHUS
gactull. BrHyTpeHHsiss sHeprus. CnocoObl HW3MEHEHUS BHYTPEHHEH SHEpIrumu:
TeIIonepeaya u COBEPILICHUE paboTHI. Bus TeTUIoNepeauHu:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3JTyYEHHUE.

KomngecTtBO TermioTel. YaenbpHas TEIIOEMKOCTH BEIleCTBa. [emI000OMEH U
TEIUIOBOE paBHOBeCHE. YpaBHeHHWE TeryioBoro ©Oamanca. [lmaBnenue wu
OTBEpPACBAHUE KPUCTAUIMYECKUX BEIIECTB. YJelbHAsg TEIUIOTA IUIABJICHMUS.
[TapoobOpazoBanne u kxonaeHcamus. Mcmapenmne. Kunenme. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTh TEMIEpPaTyphl KHUIIEHHUS OT aTMOC(HEpHOTro
JABJICHUSL.

BnaxHocTs Bo3myxa.

DHeprus TOIUIMBA. Y IeJIbHAs TEIIOTa CrOpaHusl.

[Mpunuunsl pabotsl TemnoBbix asurareneid KIIJ TermmoBoro nBurarens.
TermnoBble IBUTATENIN U 3aIIUTa OKPYKAIOIIEH CPEIBI.

3aKOH COXpaHEHUS U MPEBPALLCHUS SHEPTUU B TEIUIOBBIX MPOLIECCAX.

Jemoncmpayuu.

1. HaOmronenunie OpOyHOBCKOTO IBUKEHUS.
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10.
11.
12.
13.

Ha6monenue nuddysun.

HaGmonenue siBjeHUi cMaulBaHUS U KalTWUISPHBIX SBICHUN.
HaGmtoneHue TeminoBoro pacimpeHust Tel.

N3meneHnne namieHus rasa Mmpu M3MEHEHHM OoObEMa W HarpeBaHUM WIH
OXJaXKJICHHU.

[IpaBuna nu3MepeHus: TeMneparypsl.

Buabl Teronepenaymn.

OxnaxxaeHne Npyu COBEPIICHUH PaOOThI.

HarpeBanue npu coBepiiieHn# pabOoThl BHEITHUMH CUJIAMHU.
CpaBHeHME TEIIOEMKOCTEN pa3IMUHbIX BEUIECTB.
Habaronenne kuneHus.

HaGmtoieHre mocTossHCTBA TEMIIEPATyPhl MPU TUIABJICHHUH.
Mojenu TemJIOBBIX ABUTaTEIICH.

Jlabopamopnuie padbomot u onvimot.

1.
2.
3.

10.
11.
12.
13.

OMnbITHI IO OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TIPUTSKEHUS.
OnbITHI 11O BHIPAIIMBAHUIO KPUCTAJIJIOB MOBAPEHHOM COJIM WJIM caxapa.
OnbITel IO HAOJIOJACHUIO TEIJIOBOTO PACIIMPEHHS Ta30B, KUIKOCTEH U
TBEPABIX TEI.

Omnpenenenue qaBjieHUs BO3yXa B OaJUTOHE IITTPHUILA.

OnbITHl, JAEMOHCTPUPYIOIIUME 3aBUCUMOCTH JABJIICHUS BO3AyXa OT €Tro
00bEMa M HArpEeBaHUS WIN OXJIAXKICHHUS.

[TpoBepka ruNOTE3bI JTUHEHHOM 3aBUCUMOCTH JJTMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUYECKOU TPYOKE OT TEMIIEPATYPHI.

HaGmronenne w3MeHeHHMsT BHYTPEHHEW OHEpPruu Tella B pe3yJsibTaTe
TEIIoTepe1aud U pabOThl BHEITHUX CHIL.

HccnenoBanue siBICHUS TEIUIOOOMEHA IPU CMEIIMBAHUU XOJOJHOW H
ropsiueu BOJIBI.

OmnpeneneHue  KOJWYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOH  IIpHU
TEIJIO00OMEHE C HAarpEeThIM METANTHYSCKUM ITHITHHIPOM.

Ornpenenenue yaeabHONU TETUIOEMKOCTH BEIIECTBA.

HccnenoBanue npouecca ucrnapeHus.

OrnpeneneHne OTHOCUTENILHOM BIIAXKHOCTH BO3/yXa.

Onpenenenue yaeabHON TETUIOTHI IUIABICHUS JIbA.

Pa3znen 7. JnekTpuyeckne U MATHUTHBIE SIBJICHHS.

Onektpuzauust Tena. [[Ba pona anexkTpuyeckux 3apsaoB. BzaumoneiicTBue
3apsbkeHHBIX  Tell. 3akoH Kynona (3aBUCHMMOCTH  CHJIBI  B3aUMOJEHUCTBUS
3apsKEHHBIX TEJT OT BEJIMYHMHBI 3aPsiI0B U PACCTOSHUSA MEXLY TEIaMu).

Onekrpuueckoe mnoisie. Hanpsoxk€HHOCTh 3nektpuueckoro mnojsa. [IpuHiun
CYNEepHO3ULMH EKTPUUECKUX T0JIeH (Ha KAYECTBEHHOM YpPOBHE).



Hocutenu snektpudeckux 3apsigoB. DIEMEHTAPHBINA SJIEKTPUUECKUN 3apsl.
Crpoenne aroma. [IpoBOJHMKM W  JMDJIEKTPUKU. 3aKOH  COXPaHEHUS
AIEKTPUYECKOTO 3apsia.

DJIEKTPUYECKUN TOK. YCIOBUS CYIIECTBOBAHUSA DJIEKTPUUYECKOTO TOKA.
NcTtoyHukM mMOCTOSTHHOTO TOKa. JIeMCTBUSA AIEKTPUYECKOro ToKa (TEIIOBOE,
XUMHUYECKOE, MAaTHUTHOE). DIIEKTPUYECKUM TOK B KHUJIKOCTAX U razax.

Onektpuueckasgs uenb. Cumiia  TOKa.  DJNEKTPUYECKOE  HAIPSIKEHUE.
ConpoTuBieHne TPOBOJHUKA. Y IEIBHOE COMPOTUBIIEHUE BellecTBa. 3aKoH Oma
ot ydactka uenu. llocinemoBarenbHOE€ U HApauIebHOE  COCIMHEHUE
IPOBOJHUKOB.

PaGora wu MoOIHOCTH dJEKTpUYECKOro Toka. 3akoH Jxoyns—Jlenna.
DneKTpuuecKue ey U MOTpeOUuTeNn IEKTPUUIECKO sHepruu B ObiTy. KopoTkoe
3aMBIKaHHUE.

IlocTosHHble  MarauThl.  B3amMopaelcTBHE  NOCTOSHHBIX ~ MarHUTOB.
MarnauTHoe 1oie. MarauTHoe moje 3eMJIM M ero 3HaueHue JJIA KU3HU Ha 3eMile.
OnbiT  Opcrena. MarnutHoe Tmoje dJIEKTpU4eckoro Toka. I[IpumeHnenue
AJIEKTPOMArHuTOB B TEXHUKE. J[eMiCTBHE MAarHUTHOTO MOJISI HA MPOBOIHUK C TOKOM.
DJIEKTPOABUTATEIIb TOCTOSIHHOTO TOKa. lICMOJb30BaHUE DJIEKTPOJBUTATENICH B
TEXHUUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel @Papajes. SABneHue 3aeKkTpoMarnuTHOW uHAyKiuu. [Ipasuio Jlenna.
DIIeKTpOreHeparTop. Crioco0On1 MOJTy4YeHUs AIEKTPUIECKOU SHEPIUH.
DIEeKTPOCTAHIIMN Ha BO3OOHOBIIIEMBIX HCTOYHUKAX SHEPTHUU.

Jemoncmpayuu.

DJIeKTpU3aLus Te.
JIBa pojia 3JIeKTPUYECKUX 3apsII0B U B3aUMOACHCTBUE 3aPSKEHHBIX TEJL.
Y CTpONCTBO U AEUCTBUE JIEKTPOCKOIA.
DJIEKTPOCTATUYECKAS UHTYKITUA.
3aKOH COXpaHECHUS ICKTPUUECKUX 3apsII0B.
[IpoBOAHUKH M TUDIICKTPUKH.
MoaennpoBaHu€e CUITOBBIX JIMHUM 3JIEKTPUUECKOTO MOJIS.
HMcTOYHMKH TTOCTOSIHHOT'O TOKA.
JIelcTBUA 3IIEKTPUUYECKOTO TOKA.
. DNEKTPUYECKUI TOK B )KUIKOCTH.
. I'a30Bb11 pa3psn.
. I3mepenune cuiibl Toka aMIepMeETPOM.
. I3mepenune 25IeKTpUYeCcKOro HanpsixKeHUs: BOJIbTMETPOM.
. PeocTtaTt n MmarazuH COnpOTUBIICHUMN.
. B3aumoieiicTBre NOCTOSHHBIX MarHUTOB.
. MopaenupoBaHHe€ HEBO3MOXKHOCTH Pa3/ICJICHUSI TTOJIHOCOB MAarHMUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenupoBaHre MarHUTHBIX MOJIEN MOCTOSTHHBIX MAarHUTOB.

OmneIiT Opcrena.

MarauTHoe 1ojie TOKa. DIEKTPOMArHUT.

JlencTBHE MAarHUTHOTO T0OJIS1 HA IIPOBOJAHUK C TOKOM.

DIIEKTPOABUTATENIb TOCTOSTHHOTO TOKA.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHIYKIIHAH.

Omnerter @apajes.

3aBUCUMOCTh HANpPaBJICHUS HWHIYKIMOHHOTO TOKa OT YCIOBUH €T0
BO3HUKHOBCHMS.

DIIEKTPOTreHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopnuie padbomot u onvimot.

1.

ok~ w

10.
11.

12.

13.

14.

15.

16.

OnbITel 1O HAOMIOJEHUIO DJICKTPU3AIMU TeJN MHAYKIMEH U TpH
CONIPUKOCHOBEHUH.

UccnenoBanne JE€UCTBUS DJIEKTPUUECKOrO TMOJS HAa TMPOBOJHUKUA U
JADIICKTPUKHU.

Co6opka u nmpoBepka pabOThI JIEKTPUIECKOM 1IETH MMOCTOSHHOTO TOKA.
N3Mmepenue u peryimpoBaHUe CUJIbI TOKA.

N3Mmepenue u peryimpoBaHue HAMPSIHKEHHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa, UAYIIETO 4YEpE3 PE3UCTOpP, OT
CONPOTHUBIICHUS PE3UCTOPA U HAIIPSIKEHHS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIINE 3aBUCHUMOCTD ANEKTPUYECKOTO
CONPOTUBIICHUS] TPOBOJHHMKA OT €ro JJIMHBI, IUIOMIAAN TOMEPEUYHOrO
CEYEHUs U MaTepHaa.

[IpoBepka mpaBWiIa CIOXKEHHUS HANPSHKEHUM IIPU  TOCJIEN0BATEIBHOM
COEIMHEHNHU JIBYX PE3UCTOPOB.

IIpoBepka mpaBuia [ CWIbBl TOKa IMPU MAPAJUIETBHOM COEOUHEHHUU
PE3UCTOPOB.

Ornpenenenue padOThI AIEKTPUUECKOTO TOKA, UAYILETO Yepe3 pe3UcTop.
OnpeneneHue MOIIHOCTH  3JIEKTPUYECKOIO0 TOKA, BBIAEISAEMOW Ha
pe3ucrope.

HccnenoBanne 3aBUCUMOCTH CWJIbI TOKA, MAYIIETO 4YEpPE3 JIAMIIOYKY, OT
HaIpsKEHUS HA HEW.

Onpenenenue KIIJ[ narpeBatens.

NccnenoBanrie MarHUTHOTO B3aUMOJEUCTBUS TOCTOSTHHBIX MAarHUTOB.
N3ydeHre MarHUTHOrO TMOJS TOCTOSIHHBIX ~ MAarHUTOB MpU  UX
00BETMHEHUH U Pa3/ICIICHUN.

HccnenoBanne AeNUCTBUS AIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPENKY.



17. ONBITBI, JEMOHCTPUPYIOIIHE 3aBUCHUMOCTb CWJIBI  B3aUMOJCHCTBHUS
KaTyIIKA ¢ TOKOM M MarHura OT CWJbl TOKa W HAIpaBICHUS TOKa B
KaTyILKe.

18. MI3yueHue neicTBUSA MarHUTHOTO I10JIs1 HA IIPOBOJIHUK C TOKOM.

19. KoHcTpyrpoBaHue U u3ydeHue padoThl JJIEKTPOABUTATEIIS.

20. M3mepenne KII/I anexTpoaBUraTenbHON yCTAHOBKH.

21. OOBITBl O MCCHEAOBAHUIO SIBICHUS DJIEKTPOMATHUTHOW WHIYKIMU:
VICCIIEIOBAHME W3MEHEHUN 3HAYCHUs W HaIPaBJICHUS WUHAYKIMOHHOIO
TOKA.

9 KUIIACC

Pa3znen 8. Mexanuyeckue siBJICHUS.

Mexannueckoe JABWKeHHE. MarepuanpHas Touka. Cucrema OTCU€Ta.
OTHOCHUTEIBLHOCTh MEXAaHMYECKOTO JBWKEHUSA. PaBHOMEpHOE MpPsIMOJIMHEIHOE
nB>keHrne. HepaBHOMepHOE NpsiMOJIMHEHOE ABMKeHUE. CpeHsIsi 1 MTHOBEHHAs
CKOpOCTb T€JIa TPU HEPABHOMEPHOM JIBUKCHUHU.

VYckopenue. PaBHOyckopeHHOE mMpsMoJiMHEWHOe BmkeHHe. CBOOOIHOE
najgenue. OnbiThl ['anumnes.

PaBHOMepHOE ABMKEHHE MO OKPY>KHOCTH. Ilepron m yactora oOpalieHwus.
JIuneliHas u yrioBasi CKOpocTu. LleHTpocTpeMUTenbHOE YCKOPEHUE.

[Tepsbiii 3akoH Hbtotona. Bropoit 3akon HeroTtoHa. Tperuit 3akon HeroToHa.
[TpuHUHMI CyNEepIIO3UIUHU CHJL.

Cuina ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cuiia TpeHHUS! CKOJIbKEHHUS, Chjla
TPEHUS MOKOS, IPYTrue BUABI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHUS. Y CKOpEHHE CBOOOIHOTO
nageHud. JBmxkenue mianer Bokpyr Comnnua. IlepBas kocmuyeckasi CKOpPOCTb.
HesecoMocTts u neperpys3ku.

PaBHOBecue matepuanibHOM TOUkH. AOCONIOTHO TBEpIOE Teno. PaBHOBecue
TBEPAOTO TEJA C 3aKPEIUIEHHON OChIO BpaleHus. MoMeHT cuiibl. LIeHTp TskecTH.

Nmnynee Tena. M3menenue umiynbca. UMnynbe cuibl. 3aKOH COXpaHEHUs
UMITyJibCca. PeakTHBHOE IBUKEHHUE.

Mexanndeckass paboTa W MOIIHOCTh. PaboTa Ccuil TSKECTH, YNPYrOCTH,
tperusi. CBsi3b dHEpruu U padboThl. [loTeHIManbHAS SHEPTHS TeNa, OIHIATOTO HaJ
MMOBEPXHOCTHIO 3eMiIH. [loTeHIIManbHas SHEPrus cxKaTtou npykuHbl. Knunetnueckas
sHeprus. TeopeMa 0 KMHETHYECKON 3HEPruu. 3aKOH COXPAHEHUS MEXaHHYECKOM
SHEPIUHU.

Jemoncmpauuu.

1. HaOmronenrie MEXaHUYECKOTO JIBHXKEHUS! Te€Jla OTHOCUTENIBHO Pa3HBIX TE

OTCY€Ta.
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10.
11.
12.
13.
14.
15.
16.

CpaBHeHME TyTE€d W TPACKTOPUN ABUKEHUA OJHOrO M TOrO K€ Teja
OTHOCHUTEJIBHO Pa3HbIX TEJl OTCUETA.

HN3mepenne CKOPOCTU U YCKOPEHHUS MPSIMOJIMHENHOTO IBUYKEHUS.
HccnenoBanue npu3HakoB PaBHOYCKOPEHHOTO JABUKECHUS.

HaGmronenue nBuxkeHus Teia 1Mo OKpy>KHOCTH.

HaGmronenne MmexaHu4ecKuX SIBICHUM, MPOUCXOIAIINX B CUCTEME OTCUETA
«Tenexka» 1pu €€ PaBHOMEPHOM U  YCKOPEHHOM  JIBHXKECHUU
OTHOCUTENBHO KaOMHETa PU3KKHU.

3aBUCUMOCTh YCKOPEHHUS Te€la OT MacChl Tella U JIEUCTBYIOIIEH Ha HETO
CUJIBI.

HaGmronenne paBeHcTBa CHII PU B3aUMOJICHCTBUU TEIL.

HN3meHenue Beca Tena npu yCKOPEHHOM JIBUYKECHUH.

[Iepenaua ummysibca npu B3aMMOJEUCTBUHU TEI.

[IpeobpazoBanus SJHEPTUHU NPU B3AUMOICUCTBUU TEII.

CoxpaHeHue UMNyJIbCa MPU HEYNPYTOM B3aUMOJICUCTBUH.

CoxpaHeHne UMIyJbca Mpu a0COTOTHO YIPYTrOM B3aUMOJICHCTBUH.
HaGmonenne peakTHBHOTO JABUKEHUS.

CoxpaHeHrne MEXaHUYECKON IHEPTUM TIPU CBOOOTHOM T1aJICHHH.
CoxpaHeHue MEXaHWYECKOM PHEPTUM TIPHU JIBUKEHUM TEJa MO 1eHCTBUEM
MIPYKUHBI.

Jlabopamopnuie pabomot u onvimot.

1.

KoHcTpyupoBanue TpakTa Juisi pasroHa U JaJbHEHUIIEr0 PaBHOMEPHOTO
JIBUKEHUS IIapUKa WA TEISKKH.

Onpenenenne cpenHeld CKOPOCTH CKOJBXKEHUs OpycKa WIM JBUKCHUS
HIapyKa 1Mo HaKJIOHHOM MIOCKOCTH.

Onpenenenne yCKOpEHHs Tejla MPU PABHOYCKOPEHHOM JIBXKEHUU T10
HAKJIOHHOM TIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH IYTH OT BPEMEHH MPH PABHOYCKOPEHHOM
JBIDKCHUH 0€3 HayaJIbHON CKOPOCTH.

[IpoBepka THUMOTE3bI: €CIW TPU PABHOYCKOPEHHOM JIBIDKCHHH 0e€3
HAYaJIbHOW CKOPOCTU MYTH OTHOCSTCS KaK psij HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIME MTPOMEKYTKHA BPEMEHU OJMHAKOBBI.

HccnenoBanne 3aBUCHUMOCTH CHJIBI TPEHHS CKOJBXKEHHS OT CHJIBI
HOPMAJILHOTO JTaBJICHHSI.

Onpenenenue Ko3PpPUIMEHTa TPEHUS CKOJIbXKEHUS.

Onpenenenue KECTKOCTU MPYKUHBI.

Omnpenenenne pabOThI CUJIBI TPEHHUS TPU PABHOMEPHOM JABM)KCHHH Tela
10 TOPU3OHTAJIBHOW MMOBEPXHOCTH.



10. OnpesenieHre  paboOThl  CUJIBI  YIIPYTOCTH IMpU  NOABEME Tpy3a ¢
MCII0JIb30BAaHUEM HEMOJIBM>KHOTO U MOJABHKHOTO OJIOKOB.

11. 3ydeHue 3aKkoHa COXpaHEHHS DHEPTHUH.

Pasznen 9. Mexanu4yeckue Koj1e0aHUs U BOJHBI.

KonebarensHoe nBrkeHne. OCHOBHBIE XapaKTEPUCTUKHU KOJIeOaHUI: TTepro,
4acToTa, aMIUIATyna. MareMaTudecKuii U NpyKUHHBIM MasTHUKU. [IpeBpaineHue
SHEPrUU MPH KOJIeOATEIHHOM BUKEHUU.

3aryxatomue — koneOaHusg.  BwiHyxneHHble — koieOanus.  Pe3oHaHc.
Mexannueckue BoiHbl. (CBOHCTBA MEXAaHWMYECKMX BOJH. I[IpomonpHbie U
NOMNEPEYHbIE BOJIHBI. JlMHA BOJHBI M CKOPOCTh €€ PaclpOCTPAHEHUS.
MexaHn4YecKUe BOJHBI B TBEPAOM TeJIE, CECMUYECKHUE BOJIHBI.

3Byk. I'pomKkocTh 3Byka W BbicoTa ToHA. OTpakeHue 3Byka. MH(ppa3Byk u
YIIBTPa3BYK.

Jemoncmpayuu.

1. HaGmonenune xoneGaHuii Ten MojJ JIEWCTBUEM CHIIBI TSXKECTH WU CHIIBI
YIPYTOCTH.

HaGmronenue konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

HaGmronenuie BIHYKICHHBIX KOJIEOAHUN U pe30HaHca.

PacripoctpaneHne MpoJoJIbHBIX U ITONIEPEYHBIX BOJIH (HA MOJEIH).

Habmronenue 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKyCTUYECKHI PE30HAHC.

Jlabopamopnuie pabomot u onvimot.

1. OmnpeneneHue YacToThl W TMepuojia KoJeOAaHMH MaTeMaTHYECKOTro
MAasiITHUKA.
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2. Ompezenenne 4aCcTOTHI M Meproaa KoJieOaHUN MPY>KUHHOTO MasTHUKA.
3. HccnenoBanue 3aBUCHMOCTH Tepuoja KoJieOaHUW MOABEIICHHOTO K HUTU
rpy3a OT JJIMHbI HUTH.
4. VccmenoBaHue 3aBUCUMOCTH TIEpHO/Ia KoJieOaHU MPY>KUHHOTO MasiTHUKA
OT Macchl Irpysa.
5. IIpoBepka HE3aBHCHUMOCTH TEpHOJa KOJeOaHWil rpy3a, MOABEIICHHOTO K
HUTH, OT MAacChl Ipy3a.
6. OmbITBI, JIEMOHCTPHUPYIOIIUE 3aBUCUMOCTh IEpUOAa  KoJieOaHUU
IIPY>KUHHOT'O MasiTHUKA OT MacChl Ipy3a U )KECTKOCTH MPYKUHBI.
7. W3Mmepenue yckopeHusi CBOOOJHOTO MaICHHUS.
Paznen 10. Di1eKTPOMarHMTHOE 10JI€ U 3JIEKTPOMATHUTHbIE BOJIHBI.
DNEeKTPOMAarHUTHOE  ToJie.  ODJEKTpOMarHuTHble  BOJHBL.  CBoiicTBa
3NEKTpOMarHuTHoIX BOJIH. [llkama snexrpoMarHuTHBIX BOJH. lcnonb3oBaHue
3JIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3H.



OneKTpoMarHuTHas npuponaa ceera. CkopocTh cBeTa. BOTHOBBIE CBOMCTBA
CBETA.

Jemoncmpayuu.

1. CBOWMCTBA 3JIEKTPOMAarHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie padbomot u onvimot.

1. MBydeHune CBOWMCTB AJIEKTPOMArHUTHBIX BOJH C TMOMOIIBIO MOOUIBHOTO

TenedoHa.
Pa3ges 11. CBeToBBIE IBJICHUS.
JlyueBas MOJIC/Ib CBeETa. Hctounuku CBETAa. [IpssmonuHeriHOE

pacnpoctpanenue cBeta. 3atMeHus Connua u Jlynsl. Otpaxkenue cera. [Imockoe
3epKaio. 3aKOH OTPAKECHUS CBETA.

[Ipenomnenune cBeta. 3akoH TmperaomieHus cBeta. [lomHoe BHyTpeHHEe
OTpakeHue cBera. VICmonab30BaHUE TOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKUX CBETOBOJAX.

Jluaza. Xona osayuedr B gauH3e. Onruueckas cucrema ¢oToanmapara,
MUKPOCKOIIAa M Tejieckomna. ['ma3 kak omnrThueckas cuctema. biau3opykocTh u
JaTbHO30PKOCTb.

Paznoxenune Oenmoro cBera B crmekTp. Omnbitel HetoTona. Criokenwue
CIIEKTPaJIbHBIX IIBETOB. Jucnepcus cBera.

Jemoncmpayuu.

[IpssMonMHEWHOE paclpoCTPaHEHUE CBETA.

OTtpakeHue cBeTa.

[Tony4yenue n3o0paxeHni B MIIOCKOM, BOTHYTOM U BBIMTYKJIOM 3epKaiax.
[Ipenomnenue cBera.

OnTuueckuii CBETOBO/I.

Xon mydelt B coOuparomiei JuH3e.

XO0JI Tyder B pacCeUBAIOLIEH JIMH3E.

[Tony4yenne n3o0paxeHN# C TOMOIIBIO JTHH3.

[TpunHun peictBus doToamnmapata, MUKpPOCKOIA U TEJIECKOIIA.
10. Monens ri1a3a.

11. Paznoxkenue 6emoro cBeTa B CIEKTP.

12. [Tonydenue 6eoro cBeTa Mpu CIOKEHUHU CBETA Pa3HBIX I[BETOB.
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Jlabopamopnwie padbomot u onvimol.

1. HccnenoBanue 3aBHCHUMOCTH yrila OTPa)X€HHsS CBETOBOTO Jiyya OT yIJia
MaJICHUSI.

2. HM3ydeHue xapaKTEpPUCTUK U300pakeHUs TpeMETa B IJIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCMMOCTH yTila MPEIOMIICHHSI CBETOBOIO Jiyda OT yrja
MaJICHUs Ha TPAHUIIEC «BO3TYyX—CTEKIIO».



4. llonmyueHune N300paKeHUM ¢ MOMOILBIO COOUPAIOUIEH JIMH3BIL.
Onpenenenue HOKYCHOTO pacCTOSIHUS U ONTUYECKON CUIIbI coOuparoniei
JUH3BL.

6. OMBITHI TTO Pa37I0KEHUIO OEJIOT0 CBETA B CIEKTP.

7. OnbITHl IO BOCHPHUATHIO I[BETa MPEAMETOB MPU WX HAOJIOJICHUHM Yepe3
[[BETOBbIE (PUIIBTPHI.

Paznen 12. KBaHTOBbBIE SIBJICHUS.

Oneitel Pe3epdpopna u minanerapHas Mojenb atoma. Mogens atoma bopa.
Hcnyckanue u noryonieHrue ceeta atomoM. KBaHThl. JInHeUaThie CIEKTPHI.

PanunoaktuBHOCTh. Anb(a, Oeta- U ramma-uznydeHus. CTpOCHHE aTOMHOTO
sapa. HykmonHas wmopaenb atomHoro sjpa. WM3otombl.  PapnoakTuBHBIC
npeBpaiieHus. [lepros nmonypacmnaaa aTOMHBIX SIIEP.

SAnepHbie peakiuu. 3aKOHBI COXPAHEHHUsS 3apsiJOBOTO W MacCOBOIO YHCET.
DOHeprusi CBsI3M aTOMHBIX sifep. CBs3b Macchl W 3Hepruu. Peakumu cuHTE3a |
nenenus sanep. Ucrounuku suepruun CosiHia 1 3BE3.

Anepnas sHepreruka. J[eWCTBUA pagUOAKTUBHBIX H3JYYCHUN Ha JKHUBBIC
OpraHU3MBI.

Jemoncmpayuu.

1. CHeKkTpbl U3y4YEHUS U MOTJIOLCHHUS.

2. CrHekTpsl pa3InyHbIX Ia30B.

3. Cnektp Bojopoa.

4. HaOmonenue TpekoB B kamepe BuuibcoHa.

5. PabGota cuéTunka HOHUZUPYIOUIUX U3ITYUCHUH.

6. Peructpanus uznydyeHus NpUpOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnuie pabomot u onvimot.

1. HaGnroneHue CIUTOMIHBIX U TUHEHYATBIX CIEKTPOB U3ITYUYCHHUS.

2. HccrnenoBaHnue TPEKOB: HM3MEPEHUE SHEPrHUM YacTHIbI MO TOPMO3HOMY

nytu (o gororpadusim).

3. U3mepenue paanoakTUBHOTO (OHA.

IHoBTOpPHUTEIBLHO-0000 1A NI MOTYIb.

[ToBTOpUTETHEHO-0000MIIAIONUN MOAYTH TIPEAHA3HAYCH /I CUCTEMAaTH3aIIH
u  0000mIeHHS  TPEIMETHOTO  COJACpKAaHWUS H  OMNbITa  JICSITENBHOCTH,
MPUOOPETEHHOTO MPU M3YyUYCHUU BCETo Kypca (PU3HMKH, a TAaKXKE JJIs MMOJATOTOBKH K
OCHOBHOMY TOCYAapCTBEHHOMY OJK3aMEHy M0 (QU3HKe s 00y4arouuxcs,
BBIOPABIIINX 3TOT YU4E€OHBIN MpEeMET.

[Ipu “3ydyeHHU JAHHOTO MOJYJSI PEANTH3YIOTCS U CUCTEMATU3UPYIOTCS BUJIbI
JIESITETPHOCTH, HA OCHOBE KOTOPBIX 00ECIIEYMBACTCS OCTIKCHHUE TPEIMETHBIX H
METaNpeMETHBIX  IUIAHUPYEMBIX  pEe3yJbTaTOB  00yueHus, (Gopmupyercs
€CTECTBEHHOHAY4YHAasl TPaMOTHOCTh: OCBOCHHE HAYYHBIX METOJIOB HCCIIEIOBAHMS



SBJICHUN NOPUPOJLI U TEXHUKH, OBJAJCHUE YMEHUSMH OOBSCHSITH (HU3UUYECKUE
SIBJICHUS, TPUMEHSSA [OJIYYCHHbIE 3HAHUs, peElaTh 3aJadyd, B TOM YHUCIIE
KAa4ECTBECHHBIC U YKCIIEPUMEHTAJIbHbIE.
[IpyHUIMNIHATBHO JAEATEIBHOCTHBIM XapaKTep JAHHOTO pas3felia peanu3yeTcs
32 Ccu€T TOro, 4YTO OOYy4YaroIIMEeCs BBIMOJIHSAIOT 3aJaHusl, B KOTOPHIX WM
[peJIaraeTes:
HAa OCHOBE TIOJIYYEHHBIX 3HAHWUWA pacrmo3HaBaTh U HAY4YHO OOBICHSTH
dbu3nYecKue SIBJICHUS B OKPY KAOIICH MIPUPOJIC U MOBCETHEBHOM KU3HH;
UCIIOJIb30BaTh HAYYHBIE METOJIbl UCCIIe0BaHUs (DU3NYECKUX SIBJICHUH, B TOM
YHUCIIEe 1S POBEPKU TUIIOTE3 U MTOJYYECHUSI TEOPETUUECKUX BBIBOJOB;
OOBSICHSITh HAy4HbIE OCHOBBI HauWOOJie€ BaXKHBIX JOCTHUKEHUU COBPEMEHHBIX
TE€XHOJIOTUM, HAIIPUMEDP, TPAKTUYECKOTO UCIOJIB30BAHUS PA3JIMYHBIX HICTOYHUKOB
SHEPIUM HA OCHOBE 3aKOHA MPEBPALICHUS U COXPAHEHUS BCEX M3BECTHBIX BUJIOB
SHEPTUMU.



IINTIAHUPYEMBIE PE3YJBbBTATbBI OCBOEHHA HNPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHMUSA

N3yuyenue ¢pu3MKM HAa ypOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUs HAINpPaBIEHO

Ha JIOCTH)KEHHUE JTUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTATOB.

B pesynbraTe usydenus Pu3NKM Ha ypOBHE OCHOBHOI'O 00I1IeT0 00pa3oBaHuUs

y oOyuatomierocss 0yayT cOpMUPOBAHbI CIEAYIONINE JIMYHOCTHBIE Pe3yJbTaThl B
JacTH:

1) naTpHMOTHYECKOr0 BOCIIUTAHUS:

— IpOSBIIEHUE UHTEPECa K UCTOPUM U COBPEMEHHOMY COCTOSTHUIO POCCHMCKOM
bu3nUYecKol HAyKH;

— IIEHHOCTHOE OTHOIIIECHUE K JTIOCTHKEHUSIM POCCUNUCKUX YUEHBIX-(U3UKOB;

2) rpa:kKIaHCKOro M 1yXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA:

— FOTOBHOCTh K aKTUBHOMY y4YacCTUIO B OOCYXKJIEHUM OOIIECTBEHHO 3HAUYUMBIX
U OTHYECKUX MpoOJeM, CBA3aHHBIX C TMPAKTHUYECKUM TPUMCHEHHEM
JTOCTH)KCHUHN (DU3UKWU;

— OCO3HaHHME BAXXHOCTH MOPAJbHO-dTUYECKUX MPUHIMIIOB B JICSITEIHHOCTU
YYEHOT0;

3) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

— BOCIIPHUSITHE ICTETUUYECKUX KAauecTB (PU3NYECKON HAyKu: €€ TrapMOHUYHOTO
OCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, JTAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI'0 MO3HAHHUSA:

— OCO3HaHUE IIEHHOCTH (PU3NYECKOW HAayKh KaK MOIIHOTO HHCTPYMEHTa
IO3HAHUS MHUPA, OCHOBBI Pa3BUTHS TEXHOJIOTHM, BAXKHEUIIIEH COCTABIISIOLICH
KYJbTYpBIL;

— pa3BUTHE HAYYHOW JHOOO3HATENBHOCTH, MHTEpEca K HCCIEI0BATEIbCKOM
NEeATENbHOCTH;

5) ¢opMupoBaHusT  KYJbBTYPbl 3A0POBbI H  3MOLMOHAJIBLHOIO
0J1aronoJy4us:

— OCO3HaHHWE IIEHHOCTHM 0€30MmacHoro o0pas3a KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BaXKHOCTH TMpaBuil OE30MacHOr0 TMOBEACHUS Ha
TPaHCIOPTE, Ha AOpPOrax, C BJIEKTPUUYECKUM M TEIJIOBBIM O0OpYJOBAaHUEM B
JOMAITHUX YCITOBUAX;

— chopmMupoBaHHOCTH, HaBbIKa pedIeKCHH, MPU3HAHWE CBOETO IIpaBa Ha
OMMOKY ¥ TAKOTO K€ MpaBa y APYroro 4eJI0BeKa;

6) TPY10BOr0 BOCIIMTAHMS

— AaKTUBHOE y4YacTHE B PEIICHUWH NPaKTHUYECKUX 3ajay (B paMKax CEMbH,
o0pa3oBaTeIbHON  OpraHu3alMy, TOpoJa, Kpas) TEXHOJOTMYECKOW U



COLIMAJIbHOM HANpaBI€HHOCTH, TPEOYIOIIUX B TOM YHCIE U (U3UUYECKUX
3HAHUM,

e — MHTEpEC K MPAKTUYECKOMY U3YUYEHUIO PO(eccHii, CBI3aHHbBIX ¢ (PU3UKOH;

e 7)3KOJOrH4eCKOro BOCIIMTAHUSA:

e — OpHUEHTalMd Ha NMpPUMEHEHHE (PU3MYECKUX 3HAHUM NJis pELICHUs 3aj1ady B
00JIaCTH OKpY’KaloIlIeW Cpelbl, IJIAaHUPOBAHUS MOCTYNKOB W OLEHKH HX
BO3MOKHBIX TIOCJIEJICTBUH ISl OKPY>KAIOIIEH CpeJibl;

e — OCO3HaHHME TJIOOAIBHOIO XapakTepa AKOJOTMYECKUX MpoOieM U MyTed ux
pelIeHHUs;

e 8) aganTanMu K M3MEHSAIOUIUMCH YCJIOBMSM COUMAJIBHOW M NPHUPOIHOI
cpeabl:

e — TOTPEOHOCTh BO B3aWMOJCHCTBMU IPU BBHINOJHEHUU HCCIEIOBAaHUNA U
IPOEKTOB (U3UUECKOW HAMNpPaBICHHOCTH, OTKPBITOCTH OMNBITY WU 3HAHUIM
APYTHX,

e — TIOBBIIICHHWE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO
JeSITEbHOCTD;

e — MOTPEOHOCTH B POPMUPOBAHUH HOBBIX 3HAHMI, B TOM Uucie GOPMYIHPOBATH
UJ1eU, OHATHUS, TUIIOTE3bl O PUBNUECKUX 0OBEKTAX U SIBICHUSX;

e — OCO3HaHME 1e(pULINUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00J1acTH
[1)76370 478

e — IUIAHUPOBAaHUE CBOErO pPa3BUTHUs B NPUOOPETEHMM HOBBIX (PU3MUECKUX
3HAHUM;

e — CTpPEMJICHHE aHAJIU3UPOBATH U BBIABIATH B3aMMOCBS3H NIPUPOABI, OOIIECTBA U
HSKOHOMUKHM, B TOM YHUCJIE C UCTIOIb30BAHUEM (PU3NUECKUX 3HAHUM;

e — OIIEHKa CBOMX JEWCTBUIl C Y4YETOM BIMSHHA HAa OKDPYXAIOIIyI Cpexy,
BO3MO’KHBIX IJI00AIbHBIX MTOCIIECTBUI.

METANPEIMETHBIE PE3YJIBTATBI

B pesynapTaTe ocBOeHMs mporpaMMbl MO0 (U3MKE HAa YPOBHE OCHOBHOTO
oOmrero oopa3oBanus y o0ydaromierocsi 0yayT chopMupoBaHbsl MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIFOYAIOIINE TO3HABATEIbHBIC YHUBEPCAIbHBIC YUeOHBIC ICHCTBUS,
KOMMYHUKATHBHBIC  YHUBEPCAJIbHBIE  y4eOHBIC  JCWCTBUS,  PETYJISTHBHBIC
YHUBEpCAJIbHbIE YUEOHBIE JIEUCTBUSI.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHUS

Bba3oBble JJoruueckue JelcTBUA:



BBISIBISITh M XapaKTEpHU30BaTh CYLIECTBEHHbIE MPU3HAKA OOBEKTOB
(siBIEHUM);

YCTaHABJIMBATh CYLIECTBEHHBIN MPU3HAK KJIAacCU(UKAIMU, OCHOBAHUS IS
000011IeHHs U CPAaBHEHHS;

BBISIBJISITh 3aKOHOMEPHOCTH M IPOTUBOPEUHS B pacCMaTpUBaeMbIX (hakTax,
JAHHBIX U HAOMIOJIEHUAX, OTHOCAIINXCS K (DU3UUECKUM SIBJICHUSIM;
BBISIBJISITh NMPUYMHHO-CJICCTBEHHBIE CBSI3M MPH HU3YyYEHUU (PU3HUECKUX
SBJICHUW U TMPOILIECCOB, J€NaTh BBIBOJbI C MCIOJIb30BAHUEM JEyKTHUBHBIX
U UHJIYKTUBHBIX YMO3aKJIIOUEHUH, BBIJBUTATh TUIOTE3bI O B3aHMMOCBS3SIX
(du3HUeCcKUX BETUYMH;

CaMOCTOSATEJILHO BBIOMpPATh CHOCOO peleHuss Y4eOHOW (u3nuecKon
3alayu (CpaBHEHUE HECKOJIbKUX BapUaHTOB pEIICHMs, BHIOOp Hauboliee
HNOJIXOJISIIETO ¢ YUETOM CaMOCTOSATEIBHO BBIJIETICHHBIX KPUTEPHUEB).

ba3oBble uccienoBaTebCKIeE AeMCTBUS.

UCIIOJIb30BaTh BOMPOCHI KaK UCCIIEI0BATEILCKUI HHCTPYMEHT IMO3HAHUS;
IPOBOAUTH MO CAMOCTOSITENIBHO COCTaBJICHHOMY IIaHY ONBIT, HECIOKHBIN
bu3nUecKuii SKCIEPUMEHT, HEOOJbIIOe HCCIAEAOBaHHE (PU3UUECKOTO
SBJICHUS,

OLICHMBATh Ha MPUMEHUMOCTh U  JOCTOBEPHOCTH HH(pOpMaIuio,
MOJIYYEHHYIO B XOJI€ UCCIIEOBAHMS WM SKCIIEPUMEHTA;

CaMOCTOATETHHO (POPMYIHPOBATH 000OIIEHUS U BBIBOJIBI 10 pe3yJibTaTaM
IPOBEIEHHOTO HAOJIIOIEHUS], OTIBITA, UCCIIEA0OBAHMS;

POrHO3UPOBATh  BO3MOKHOE  JalibHEHIee pa3BUTHE  (PUBMUECKHUX
IIPOIIECCOB, a TAKXKE BBIABUTATH MPEIONIOKEHUSI 00 UX PA3BUTHH B HOBBIX
YCIOBUSAX U KOHTEKCTaX.

PabGora ¢ undgopmanmeii:

IPUMEHATh Pa3IMYHbIe METOJbI, HHCTPYMEHTBI M 3aIpOChl IIPH ITOUCKE U
orbope MH(pOPMAIMKM WA JAHHBIX C y4ETOM MPEIIONKCHHOM YydeOHOM
bu3ndeckoi 3a1a4m;

aHAJM3UPOBaTh, CHCTEMAaTH3UPOBATh U MHTEPIPETHPOBATH MHOOPMAIUIO
Pa3IUYHBIX BUIOB M (JOPM IMPEACTABIICHHUS,

CaMOCTOSTCJILHO  BBIOMPATh ONTUMAJIbHYI (OpPMY IIPEICTaBICHUS
uHbOpMaIlMK W WUIIOCTPUPOBATh pEIIaeMble 3a7a4yd  HECIIOKHBIMU
CXeMaMH, ThuarpaMMaMu, HHOU rpauKOi ¥ MX KOMOMHAIIUSIMH.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:

B X0JI€ OOCYyXJeHHs y4yeOHOro marepuaiia, pe3yJbTaTOB Ja0OpPaTOPHBIX
paboT M MPOESKTOB 33/1aBaTh BOIPOCHI IO CYMIECTBY 00CYKIaeMOU TEMbI U
BBICKA3bIBATh WU, HAIICJICHHBIE HA PEIICHUE 3aJauyd M TOAJASpKaHUE
0J1aroKeaaTeaIbHOCTH OOIICHHS,



COMOCTAaBJSATh CBOU CYXACHUS C CYXACHUSIMU JPYIMX YYaCTHUKOB
auanora, OOHapyXUBaTh Pa3IM4KMe U CXOJCTBO MO3ULIUNL;

BBIPA)KaTh CBOIO TOUKY 3PEHMSI B YCTHBIX U MUCbMEHHBIX TEKCTaX;
MyOJUYHO MPEACTABIATh PE3YJIbTaThl BBIIOJHEHHOTO (PU3UUECKOTO OMbITA
(9KCIEpUMEHTA, UCCIEAOBAHMS, TPOEKTA);

NOHMMAaTh M UCIOJIb30BaTh  NPEUMMYIIECTBa  KOMAaHAHOM U
UHAUBUAYATbHON paboOThl MpU PEHIEHUH KOHKPETHOM (Pu3nYecKon
npo0JIeMBbl;

OPUHUMATh LI COBMECTHOM NESITEIbHOCTH, OPraHU30BbIBATH JAEHCTBUS
no e€ JOCTHKEHHUIO: paclpeAeNiaTh poJikd, OO0CyX AaThb IPOLECCH HU
pe3yabTaThl COBMECTHOM paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JTFOJIEH;
BBITMOJHATH CBOIO YacTh pabOThI, JOCTUTasi KAYECTBEHHOTO pe3yJjbTaTa Mo
CBOEMY HAINpABICHUIO U KOOPJAUHHUPYS CBOM JECUCTBUS C JAPYTUMHU
YJIeHaMH KOMaH/Ibl;

OLICHMBATh KauyeCTBO CBOETO BKJIaJa B OOLIMH MPOAYKT MO KPUTEPHUSIM,
CaMOCTOSATEIHLHO C(POPMYIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUS.

PeryasiTuBHbIC YHUBepCAJIbHbIE y4eOHbIEe JeHCTBHS

Camoopranusanus:

BBISBJISITH MPOOJIEMBbI B JKU3HEHHBIX M YU4E€OHBIX CUTYyalHsIX, TPEOYIOIIHNX
JUTsE petieHust GU3NIECKUX 3HaAHU;

OpUEHTUPOBATHCS B  PAJNMMUHBIX  MMOAXOAAX MPUHATUS  PELICHUN
(MHOIUMBHUIyaIbHOE, TPUHATHE DPEIICHHWs B TPYyIMIeE, MPUHATHE pelIeHUN
TPYION);

CaMOCTOSATEIILHO COCTABIIATH AITOPUTM pPellIeHUs GU3NUECKON 3a7a4u WIIN
IUTAaHA WCCJIEOBAHMS C y4ETOM HMEIOIIMXCS PECYpCOB M COOCTBEHHBIX
BO3MOXKHOCTEM, apryMEHTHPOBATh Npe/jlaraéMble BAPUAHTHI PEIICHHUI;
JienaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTpO.HI), AMOIHMOHAJIbHBbIN NHTEJIEKT:

JaBaTh aJICKBATHYIO OLICHKY CUTYyallMH U IIpeuiaraTh IJlaH €€ U3MEHEHUS,
OOBSCHATh TPUYMHBI  JOCTWKEHUS (HEHOCTHKCHHS) pPE3yJbTaToOB
JeSTEHHOCTH, AaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTHh KOPPEKTHUBBI B JIESITEIBHOCTH (B TOM YHUCJE B XOJ BBIIOJHEHUS
¢u3nueckoro WMCCIENOBaHWS WM TPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENBCTB, W3MEHHUBIINXCS CHUTYyallMii, YCTAaHOBJICHHBIX OIIMOOK,
BO3HUKIIUX TPYIHOCTEW;

OLIEHUBATh COOTBETCTBUE PE3YyJIbTATA LIEJIH U YCIOBUSIM;

CTaBUTH ce0s HA MECTO JIPYroro 4ejloBeKa B XOJ€ CHopa WU JTUCKYCCUU
Ha HAYYHYIO TEMY, IOHUMAaTh MOTUBbI, HAMEPEHUS U JIOTUKY APYTOro;



MPU3HABATh CBOE NMPABO Ha OIMIMOKY MPHU pelIeHUH (HU3UUYECKUX 3a]ay WU
B YTBEPXKIAECHUAX HA HAYYHBIE TEMBI U TAKOE K€ IIPABO APYroro.

NPEAMETHBIE PE3YJIBTATBI

K xoniy o6yuenus B 7 Kiaacce npeIMETHbIE PE3yJIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUM:

UCIIOJIB30BaTh  TOHATHA: (PU3MYECKHE U  XUMHUYECKUE  SIBJICHUS,
HaOII0JIeHUEe, SKCIEPUMEHT, MOJEb, THUIOTe3a, CAUHUIBI (PU3UUYECKUX
BEJIMYMH, aTOM, MOJIEKyJa, arperaTHble COCTOSIHMS BeriecTBa (TBEPIOE,
KHUJKOe, Ta3000pa3HOE), MEXaHWYECKOe [IBI)KCHHE (PaBHOMEpPHOE,
HEpPaBHOMEpPHOE, TMPSMOJUHEHHOE), TPACKTOpHUS, PABHOACHCTBYIOIIAS
cuJa, nedopmanus (ympyras, IJIacTUYECKasi), HEBECOMOCTb,
COOOIIAIOIINECS COCYIBL;

paznmuuath siBiaeHus (auddysus, TEIIOBOE JBUKEHWE YACTUIl BEIECTBA,
PaBHOMEPHOE  JBH)KEHHE, HEPAaBHOMEPHOE  JIBMJKCHUE, HWHEPLHS,
B3aMMOJICVICTBUE TEJ, PABHOBECUE TBEPJBIX TEJI C 3aKPEIJIEHHOM OCBHIO
BpalllcHUs, TMepejaya MAaBJICHUS TBEPABIMU TEJIAMH, XUAKOCTIMU U
razamu, arMocdepHoe JaBleHUe, IUIaBaHWE TeJ, MpeBpalleHUs
MEXaHUYECKOW HHEPIrHH) IO ONHUCAHUI0 MX XapaKTEpHBIX CBOWCTB U Ha
OCHOBE ONBITOB, JJEMOHCTPUPYIOIIMNX JaHHOE (PU3UYECKOE SBIICHUE;
pacmo3HaBaTh TNPOSIBICHHE U3YYCHHBIX (U3MYECKUX SBIEHUU B
OKpYXalollleM MHpEe, B TOM uucie (U3UUYECKUE SIBICHUS B MPUPOJIE:
IIPUMEPBI BUKEHUSI C PA3JIMYHBIMU CKOPOCTSAMHU B >KMBOM U HEXKUBOU
IIPUPOJE, JEUCTBHE CWIBI TPEHUsS B IPUPOAE M TEXHUKE, BIIUSHUE
aTMOC(EpHOTO N1aBJICHUs Ha KMBOW OpPraHuW3M, IJIaBaHUE pPbIO, phIuaru B
TEJIe YeJIOBeKa, MPU 3TOM MEPEBOIUTH MPAKTHUECKYIO 3a7a4y B y4eOHYIO,
BBIJIEIISATH CYIIECTBEHHbIC CBOMCTBA (MPU3HAKHN) PU3NYECKUX SBIICHUN;
OIMKCHIBATh MU3yUYEHHBIC CBOMCTBA TeN M (DU3UUYECKUE SIBICHUS, UCTIONB3YS
dusznueckre BeTMYMHBI (Macca, OO0BEM, IUIOTHOCTH BEIIECTBA, BpEMS,
IIyTh, CKOPOCTb, CPEAHSAS CKOPOCTh, CUJa YIPYIOCTH, CUJIA TSXKECTHU, BEC
Tela, cuila TpPeHWs, HaaBieHue (TBEPAOro Tena, KUIKOCTH, Tasa),
BBITAJIKMBAIOIIAS CHJIa, MEXaHWYECKass pabdoTa, MOITHOCTbh, IUIEYO CHIIBI,
MOMEHT CHJIbI, KO3(DQUIMEHT TOJIE3HOrO0 JEHCTBUA MEXaHU3MOB,
KMHETUYEeCKasl M TMOTEHUHAJIbHAS YHEPrusi), MpU OMNHCAHUU MPaBUIBHO
TPaKTOBaTh  (PUBMYECKUA  CMBICT  HMCIHOJIB3YEMBIX  BEJIMYHMH, HUX
0003HaueHUs W CAWHUIBI (U3MYECKUX BEIWYHH, HAXOIUTH (HOPMYIIBI,
CBSI3bIBAIOIINE JJAHHYIO (DU3UYECKYIO BEJIMYUHY C JPYTUMH BEJIIMYHWHAMU,
CTPOUTH rpaUKU U3YyUYECHHBIX 3aBUCUMOCTEHN (DU3NUYECKUX BEJIIMYHH;



XapaKTepU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SBJICHUS UM MPOIECCHI,
WCIIOb3Ys TpaBuiia CJIOXKEHUsI Cuil (BAOJb OJHOM MpsiMoil), 3akoH ['yka,
3akoH [lackans, 3akoH ApxuMena, MpaBUIO paBHOBecHUsl pblyara (0Joka),
«30JI0TOE TIPaBUJIO» MEXAHUKH, 3aKOH COXpPaHEHUS MEXaHUYEeCKOU
SHEPruM, MpU OSTOM JaBaTh CJIOBECHYIO (OPMYJIUPOBKY 3aKOHA U
3aMUCHIBATh €r0 MATEMAaTUYECKOE BBIPAKECHUE;

OOBSICHATH (U3UYECKUE SBJIICHUS, TIPOLIECCHl U CBOMCTBA TEJI, B TOM YHUCIIE
U B KOHTEKCTE CHUTyallMii NPaKTUKOOPUEHTUPOBAHHOTO XapakTepa:
BBISIBJIATh MPUYUHHO-CIIC/ICTBEHHBIE CBS3U, CTPOUTH OOBsiICHEHUE u3 1-2
JIOTUYECKUX IIaroB ¢ OMOpol Ha 1—2 M3y4EHHBIX CBOWCTBA (PU3UYECKUX
SIBJICHUH, (PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemath pacuéTHble 3a7adyd B 1—2 JEHCTBUS, HCMOJB3YS 3aKOHBI U
dbopmynbl, cBsi3bIBarolMe (HU3NYECKUE BEJIWYUHBI: HAa OCHOBE aHalv3a
YCJIOBHS 3aJlaul 3aMKMChIBATh KPATKOE YCIOBUE, MOACTABIATh (hU3NUECKUE
BEJIMYUHBI B (OPMYJIBI M TPOBOJHUTH PACU€Thl, HAXOJIUTh CIIPABOYHBIC
JaHHBbIE, HEOOXOUMBIE JIJIsl PEeIIeHUs 3aj]iay, OIICHUBATh PEATUCTUYHOCTh
MOJIY4EeHHON (DU3NYECKOU BEITMUNHBI,

pacro3HaBaTh NPOOJEMBI, KOTOPbIE MOXKHO PEIIUTh TMPU TMOMOIIU
(¢u3MUeCcKrX METOOB, B OTIMCAHUH MCCIIEIOBAHUS BBIIEISTH IPOBEPSEMOE
Opennoyioxkenue  (TUMOTe3y),  pazauyaTb U HMHTEPIPETHPOBATH
MOJIYYCHHBI pe3yibTaT, HAaXOJUTh OLIMOKM B XOJIe OIbITa, JeiaTh
BBIBOJIBI TI0 €T0 pe3yJjIbTaTaMm;

OPOBOAUTH OMBITBI MO HAOMIOAEHUIO (PU3UYECKUX SBICHUN WU
bu3uIecKux CBOWCTB TeJ: bopMyIHpOBATH IpOBEPsEMbIE
MIPENOIOKEHUS, COOUPATh YCTAHOBKY U3 MPENJIOKEHHOTO 000pYyI0BaHNUA,
3aMMChIBaTh X0 ONBbITA U (DOPMYITUPOBATH BHIBOIBI,

BBITIONHATh TMPSIMbIE U3MEPEHHUs PACCTOSHUS, BPEMEHH, MacChl Tela,
o0BéMa, CHJIBI W TEMIEpaTypbl C UCIOJb30BAaHUEM aHAJOTOBBIX U
UpoBBIX TPHOOPOB, 3aMUCHIBATH TMOKa3aHUS MTPUOOPOB C YUIETOM
3aJIaHHOM a0COIOTHOM MOTPEITHOCTH U3MEPEHUN;

IPOBOJAUTH UCCIIEIOBAHNE 3aBUCHMOCTH OJTHON (DU3UYECKOI BETUIMHBI OT
IpPYrol C UCHOJb30BAaHUEM MPSIMBIX H3MEPEHUI (3aBUCUMOCTU IYTHU
PAaBHOMEpPHO JBWXKYILETOCS Tela OT BPEMEHHU JBUKEHMS Tella, CHUJIbI
TPEHUS CKOJILKEHUS OT Beca Teja, KauecTBa 00pabOTKU MOBEPXHOCTEN TEN
Y HE3aBHCUMOCTH CHJIbI TPEHUS OT IUIOMIAN COMNPUKOCHOBEHUS TE€Jl, CUIIbI
YIIPYTOCTH OT YAJWHEHUS TPYKUHBI, BHITAIKUBAIOMIEH CUIBI OT 00BbEMa
NOTpyKEHHON YacTH Tesa U OT IJIOTHOCTH KUIKOCTH, €€ He3aBUCUMOCTH
OT IJIOTHOCTH TeJa, OT TJIyOUHBI, HA KOTOPYIO MOTPY>KEHO TEN0, YCIOBUM
MJIaBaHUS TEJ, YCIOBUH paBHOBECHs pbhlyara W OJOKOB), y4acTBOBATh B



IUIAHUPOBAHUM  Y4YEOHOTO HCCIIENOBaHUs, COOWpaTh YCTAaHOBKY W
BBITIONHATh M3MEPEHUs, CIEeNys MPeIOKEHHOMY IUIaHy, (UKCHPOBATH
pPE3yNbTAThl TOTYYEHHOW 3aBUCUMOCTH (DHU3UYECKUX BEIUYHH B BHUJC
MIPEIOKCHHBIX TaOMUIl W TpauKOB, JENaTh BBIBOABI IO pe3yJbTaTaM
UCCIICIOBAHNS;

NIPOBOAUTh KOCBEHHBIC HM3MEpPEHUS (U3UYCCKUX BEIWYUH (IUIOTHOCTH
BEIIECTBA JKUIAKOCTH W TBEPAOTO TeJa, CHIA TPECHHS CKOJIBKCHUS,
JaBJICHUE  BO3/yXa, BBITAIKWBAKOIIAsS CHJIa, JCHCTBYyIOIIas  Ha
NOTPY)KEHHOE B KHUAKOCTh TeI0, KOAD(OHIIMEHT TOJIC3HOTO JCHCTBUS
NPOCTBIX MEXaHWU3MOB), CJHCAYsS MPEAIOKECHHON WMHCTPYKIUH: TIPH
BBITIOJTHEHUN W3MEPEHUH COOMpaTh HKCIIEPUMEHTAIbHYI0 YCTaHOBKY H
BBIYUCIISITh 3HAUCHUE UCKOMOM BEITUYMHBL

coOJTI01aTh TIpaBUiIa TEXHUKU OC30IaCHOCTH TIPH paboTe ¢ JIabOpaTOPHBIM
00opy10BaHUEM;

yKa3bIBaTh MPHUHIUIIEI JICUCTBHS TPUOOPOB M TEXHHYCCKHX YCTPOMHCTB:
BEChI, TEPMOMETpP, JMHAMOMETpP, COOOINAIOIINECS COCYMAbI, OapoMeTp,
phIyar, MOJABMYKHBIA W HETTOABUKHBIN OJIOK, HAKJIOHHAS IUIOCKOCTH;
XapaKTepU30BaTh TMPUHIMUIBI  JACHCTBUS  W3YYCHHBIX NPHOOPOB H
TEXHUYECKUX YCTPOHCTB C ONMOpOH Ha WX oOmucaHus (B TOM YHCIE:
NOIIMITHAKKA, YCTPOWCTBO BOJONPOBOJA, THAPABIMYECKUN Ipecc,
MaHOMETp, BBICOTOMEP, TIOPIITHEBON HACOC, apEOMET), UCIIONB3Ys 3HAHMUS
O CBOMCTBaX (U3MYECKUX SBICHUH W HEOOXOAMMbIC (pH3MUECKHe 3aKOHBI
¥ 3aKOHOMEPHOCTH;

NPUBOAWTh  TPHUMEpPHl  (HaXOAWTh WHQPOPMAIMIO O  TpHMEpax)
NPaKTUYECKOTO HCIOIb30BaHUS (U3MYECKUX 3HAHWH B IOBCEIHEBHOU
KU3HM 11 obecriedeHus1 0€30MacHOCTH IIPU OOpaIlleHHH C TTPUOOpaMu U
TEXHUYCCKUMHU YCTPOWCTBAMH, COXPAaHEHUS 3JIOPOBbS U COOJIOJICHUS
HOPM IKOJIOTHYECKOTO TTOBEICHHS B OKPYIKAIOIIEH CpeJie;

OCYIIECTBIISITh OTOOpP HWCTOYHMKOB uWH(opmanmu B HWHTepHeTe B
COOTBETCTBHH C 33JJaHHBIM TTOMCKOBBIM 3aIIPOCOM, Ha OCHOBE WMEIOIIUXCS
3HAHUM U TyTéM CPAaBHEHUSA PA3IUYHBIX HCTOYHUKOB BBIICIATH
UH(GOPMAIINIO, KOTOpasi SBIAETCS MPOTUBOPEUYMBOM WM MOXKET OBITh
HEJI0CTOBEPHOM;

MCTIOJIb30BaTh MIPH BHITIOJHEHUN YUYEOHBIX 3aJaHUN HAYyYHO-TIOMYJISIPHYIO
auTepaTtypy  (PU3WYECKOTO  COAEp)KaHWs, CHOPaBOYHBIE MaTepPHAIIbI,
pecypcel cetn MHTEpHET, BIageTh mpuéMaMu KOHCIIEKTHPOBAHUS TEKCTA,
npeoOpazoBaHus HHGOPMAIINU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;
co3aaBaTh COOCTBEHHBIE KpaTKHE MMCHMEHHBIC M YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MHGPOPMAINK (HU3UIECKOTO COACPKAHUSA, B TOM



quciae MyOJaMYHO JAeNlaTh KpaTKue COOOLIEHMsI O pe3yibTaTax IPOEKTOB
WIM y4eOHBIX MCCIENOBAaHUM, MPU OBTOM TIPAMOTHO MCHOJIb30BAThH
U3YYEHHBIA TOHATUIHBIM ammapaT Kypca (U3HKH, COINPOBOXKAAThH
BBICTYILJICHUE NIPE3CHTALUEH;

OpU BBIIOJIHEHUH YYEOHBIX MPOEKTOB U MCCIEJOBAaHUN paclpeiensTh
00s3aHHOCTH B TpyMIE B COOTBETCTBHM C ITOCTABJICHHBIMU 3aJayamH,
CIEOUTHh 3a BBIIOJHEHUEM IUIAHA JCHUCTBUM, AaJCKBAaTHO OLICHUBATH
COOCTBEHHBIM  BKJAJ B  JIEATEIBHOCTh  TIPYIIbl,  BBICTPAUBATH
KOMMYHUKATHUBHOE B3aUMOJEHUCTBUE, YYUTHIBAsI MHEHUE OKPYKAIOLIUX.

K xoniy o6yuenus B 8 Kiacce npeiMeTHbIE PE3ybTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

UCIIOJIH30BaTh MOHATHSA: Macca U pa3Mepbl MOJIEKYJI, TEIIOBOE JTBUKCHUE
aTOMOB U MOJIEKYJI, arperaTHbIE COCTOSIHUS BEIIECTBA, KPUCTALTUYECKUE U
aMmopdHbIe Tena, HACBHIIEHHBIH M HEHACBIIICHHBIM Tap, BIAXXHOCTh
BO3/lyXa, TeMIepaTypa, BHYTPCHHSIS OJHEPrusi, TEIUIOBOW JBUTATEIb,
AJIEMEHTAPHBIN JIEKTPUUICCKHUM 3apsifl, HICKTPUIECKOE T0JIe, MPOBOIHUKHU
U JUDJICKTPUKH, TIOCTOSTHHBIN YJIEKTPUUECKUM TOK, MAarHUTHOE TI0JIE;
pas3nuuath SBJICHUS (TEIUIOBOE pPACIIMPEHHE M CXKaTHhe, Teriornepenaya,
TEIJIOBOE PAaBHOBECHE, CMAuMBaHUE, KANWUISIPHbBIC SIBIICHHS, HCIIApEHUE,
KOHJCHCAIUs, IJIaBJIeHUe, KpucTaum3anus (OTBEpAEeBaHUE), KUIICHHE,
TEeIIonepeaayda (TerIONpOBOAHOCTD, KOHBEKIIHS, U3IIy4YEeHUE),
ANEKTpU3AlUs T, B3aUMOJICUCTBUE 3apsANIOB, AEHUCTBUS 3JIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKaHHWE, B3aMMOJICHCTBUE MAarHUTOB, JIEWCTBUE
MAarHUTHOTO TOJIsI HAa MPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAs WUHIYKIIUS)
0 ONUCAaHHUI0 HX XapaKTEPHBIX CBONCTB U HAa OCHOBE OIbBITOB,
JEMOHCTPUPYIOIIKX JaHHOE (PU3NYECKOE SBJICHUE;

pacmo3HaBaTh TPOSBICHUE U3YYCHHBIX (U3MYECKUX SBICHUN B
OKpYXaIoleM MHpE, B TOM uucie (U3UYECKUE SBICHUS B TPUPOJIE:
NOBEPXHOCTHOE HATSXKEHHE W KalWUIApHbIE SIBJIECHUA B MPUPOJE,
KpUcCTaulbl B Tmpupone, usinydeHue CoJHLa, 3amMep3aHre BOJOEMOB,
MOpCKHe Opu3bl, 00pa30BaHKUE POCHI, TyMaHa, WHEs, CHETa, JIEKTPUIECKUE
SABJICHUS B atMmoc(depe, dIEKTPUUYECTBO >KMUBBIX OPTaHU3MOB, MAarHUTHOE
nosie 3emiid, Jped( MOII0COB, POJb MArHUTHOTO MOJS ISl KU3HU Ha
3emiie, MONSIPHOE CUSIHUE, TPU 3TOM MEPEBOAUTH MPAKTUUYECKYIO 3a7a4y B
yueOHYI0, BBIICIATH CYIIECTBEHHBIC CBOWCTBA (MPU3HAKK) (HU3UUECCKUX
SIBJICHUM;

OMHCHIBATh M3yUYEHHBIEC CBOMCTBA TeN M (DU3UUYECKUE SIBICHUS, UCTIONB3YS
dbu3nUecKkue BEIMYUHBI (TeMIepaTypa, BHYTPEHHSI SHEPTUs, KOJIHUUYECTBO
TEIJIOThI, yJeJbHAs TEIUIOEMKOCTh BEILECTBA, VJEJbHAs TEIUIOTa



IUIaBJICHMS, yJeJdbHAas TEIJIOTa NapooOpa3OBaHMs, yJeidbHAas TEIIoTa
CropaHusi TOIUIMBA, KOA(Q(UIMEHT TMOJE3HOro JACHCTBUS TEIIOBOM
MAIlIMHbI, OTHOCUTEIbHAs BJIAXHOCTb BO31yXa, JJIEKTPUYECKUU 3apsl,
CUJa TOKa, JJIEKTPUYECKOE HANpPsDKEHUE, CONPOTHUBJIEHUE ITPOBOJHMKA,
yIEeIbHOE  CONpPOTHBJIEHHE  BEUIeCTBAa, pabora W  MOIIHOCTb
ANEKTPUYECKOr0  TOKAa), NpH ONHUCAHUM NPABWIBHO  TPAKTOBATH
(u3MUECKUl CMBICIT MCHOJb3YEMbIX BEIMYMH, O003HAYEHUS U €AUHUIIbI
(Gu3MUeCKUX BEJIWYUH, HAXOAUTh (OPMYIbI, CBS3BIBAIOIIME JAHHYIO
(Gu3MUECKyl0 BEJIMYUHY C JPYTMMHU BeJIMYMHAMH, CTPOUTH TIpauku
U3YYEHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEIUYUUH;

XapaKTepu3oBaTh CBOMCTBA Tes, (U3MUECKUE SBICHHUS W MPOLECCHI,
UCIIONIb3YSl OCHOBHBIE IMOJIOKEHUS MOJIEKYJSIPHO-KMHETHYECKON TEOpUun
CTpOEHUS BEILECTBA, MPUHIUIT CYNEPIO3UIMU ToJie (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHUs 3apsiaa, 3akoH OMa Juisl ydacTKa UENH, 3aKOH
Jlxoyns—JleHna, 3akOH COXpaHEHHs DHEPruM, IMpPU ITOM J1aBaTh
CJIOBECHYIO (DOPMYJMPOBKY 3aKOHA W 3alMCHIBATh €r0 MaTeMaTHueCcKoe
BBIPAKEHUE;

OOBSACHATh (PU3NUYECKHE MPOIECChl M CBOMCTBA TEJd, B TOM 4YHCIE U B
KOHTEKCTE CUTyalUid MPAaKTUKOOPUEHTHPOBAHHOIO XapaKTepa: BBISBIATH
NPUYMHHOCIEICTBEHHBIEC CBS3U, CTPOUTH OOBSICHEHUE U3 1—2 JOTUYECKUX
IaroB ¢ Omopod Ha 1—2 HW3y4YEHHBIX CBOMCTBA (PUMUYECKUX SIBICHHIA,
($u3MUECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THble 3aJayd B 2—3 JEHCTBHS, WCIOJB3YSd 3aKOHbI U
dbopMyIbl, cBs3bIBAOIINE (U3MUYECKUE BEIMYMHBI: Ha OCHOBE aHaIM3a
yCIIOBHS 3aJlauyd 3alKChIBaTh KPATKOE YCIOBHE, BBISABIATH HEOOCTATOK
JAHHBIX JUISI pEIICHUs 3aJa4yd, BBIOMPATh 3aKOHBI U (HOPMYIIBI,
HEeoOXOoMuMBbIe g €€ pelIeHus, MPOBOAUTh pacy€Thl W CPaBHUBATH
HOJyYeHHOE 3HaUeHHE (PU3NUECKON BEJIMUMHBI C U3BECTHBIMU JaHHBIMU;
pacrno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOKHO PpEUINTh IPH MOMOIIU
(¢u3nYecCKuX METOJOB, HCIIOJIb3Ysl ONHMCAHHUE HCCIIEIOBAHMS, BBLICIATH
IIPOBEPSIEMOE  IIPEANONIOKEHNE, OLEHUBATh IPAaBWIBHOCTh IMOPAJIKA
IIPOBEJICHUS UCCIIEAOBaHMUS, J€JIaTh BIBOBI;

NPOBOAUTH OMBITBI 1O HAOMIOAEHWUIO (PU3WYECKUX SBICHUN  WIN
¢du3rUecKnX CBOMCTB Tel (KamuUTSIPHBIC SBICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/lyXa OT €ro o0bémMa, TEMIEPATypbl, CKOPOCTH MPOLECCA OCTHIBAHUS U
HarpeBaHMsl NpPHU MU3JIYYEHHH OT LBETAa M3Jydarolled (MMOrJIoMArnei)
IIOBEPXHOCTH, CKOPOCTh MCHAPEHUSA BOABI OT TEMIIEPATYPBI KUIKOCTH U
IJIOIAAN €€ TIOBEPXHOCTH, OJJEKTpU3alus Tel W B3aHUMOJCHUCTBUE
JNEKTPUYECKUX  3apsA0B, B3aWMOJECHUCTBUE IIOCTOSTHHBIX MAarHUTOB,



BU3yaJIU3allisl MArHUTHBIX TIOJIEM TIOCTOSIHHBIX MAarHUTOB, JEWCTBUS
MarHuTHOTO MOJS HAa MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOICTBA 3JEKTPOJBHUraTessi IOCTOSIHHOTO TOKa): (OpMyIHpPOBAThH
MpOBEpsEMbIE MPEANON0XKEHHs, COOUpPATh YCTAaHOBKY W3 MPEAJIOKEHHOTO
000pyaAOBaHUs, ONUCHIBATH XOJI OMbITA U (POPMYITUPOBATH BHIBOIbI;
BBIMOJHATh  MpsIMble  M3MEPEHUsT  TEeMIIepaTypbl, OTHOCUTEIbHOU
BJIQXKHOCTU BO3[yXa, CWJIbl TOKAa, HANPSDKEHUS C HCIOIb30BAaHUEM
aHAJIOrOBBIX NPHUOOPOB M JATYMKOB (PU3UUYECKUX BEJIMYMH, CPaBHUBATH
pe3yabTaThl UBMEPEHUH C YUETOM 3aJaHHON a0COIFOTHOM MOTPEITHOCTH;
IPOBOAUTH UCCIEI0BAHUE 3aBUCUMOCTH OJTHON (PU3NYECKON BETMYUHBI OT
Apyrod ¢  HCHOJB30BAHMEM MpPSIMBIX  HM3MEpEeHUuM  (3aBUCUMOCTD
CONMPOTHUBJICHUS] TPOBOJHUKA OT €ro JJIMHBI, IUIOHIAJAM TOMNEPEUHOTO
CEYEHHMsI U Y/ICJIbHOT'O COMPOTUBIICHUS BEIIECTBA MPOBOJIHUKA, CUJIbI TOKA,
UAYIIETO 4Yepe3 TMPOBOJAHMK, OT HANpsDKEHHsT Ha  MPOBOJHMKE,
UCCJIEIOBAaHUE TMOCIEAOBATEIBHOTO M MApaJJIeIbHOIO  COEIMHEHUMN
NPOBOJAHUKOB): ITUIAHUPOBATh HCCJIEAOBaHUE, COOMpPATh YCTAHOBKY U
BBIMIOJHATh M3MEPEHHUs, CIeNys MNPeUIOKEHHOMY IUIaHy, (UKCHpPOBATH
pe3yNbTaThl MOJYYEHHOM 3aBUCHUMOCTH B BHUAE TaOJUI U Tpadukos,
JIeNaTh BHIBOIBI 10 pe3yIbTaTaM UCCIEeI0BAHMUS;

IPOBOAUTh KOCBEHHbIE H3MepeHus: (U3MYECKUX BeNMUYUH (yIenabHas
TEIUIOEMKOCTh ~ BEIIIECTBA, COMPOTHUBJICHHE MPOBOJIHHMKA, paboTra W
MOIIIHOCTh 3JEKTPUYECKOTO TOKa): TUIAHMPOBATh HM3MEPEHHs, COOHpaTh
AKCIIEPUMEHTAIBHYIO YCTAHOBKY, CIENysl MPEIJI0KEHHON MHCTPYKIUU, U
BBIUUCTISITh 3HAUCHHUE BEJIMYUHBI,

co0JIr01aTh TIpaBUJIa TEXHUKH 0€30MacHOCTH MPHU paboTe ¢ Ja00paTOpHBIM
000py10BaHUEM;

XapaKTepu30BaTh TMPUHIUINBI  JCHCTBUS U3YYEHHBIX MPUOOPOB H
TEXHUYECKUX YCTPOMCTB C ONOPOM HA HMX ONHCAaHUSA (B TOM 4YHUCIE:
CUCTEMa OTOIUICHHS JOMOB, THTPOMETp, MapoBasi TypOWHA, aMIIepMETp,
BOJIBTMETP, CUETUYMK DSJIEKTPUUYECKON DSHEPIHH, 3JIEKTPOOCBETUTEIbHBIC
npuOOpHkl, HAarpeBaTeNIbHbBIE JIEKTPOIIPUOOPHI (IPUMEPDI), SJIEKTPUUECKUE
PEeAOXPaHUTENH, AIEKTPOMArHUT, AJIEKTPOJBUTATENb IOCTOSHHOTO TOKA),
UCTIOJB3Yysl 3HAaHUS O CBOMCTBaX (PU3MYECKUX SIBJICHUM M HEOOXOAMMBIE
¢uznyeckue 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOMCTBA W H3MEPUTEIIbHBIE
npuOOpel MO CXeMaM H© CXEMAaTHYHBIM pPHUCYHKaM  (KUJIKOCTHBIN
TEPMOMETpP, TEPMOC, MCUXPOMETP, TMIPOMETP, JBHUraTelb BHYTPEHHETO
CropaHusi, 3JEKTPOCKOIl, PEOCTaT), COCTABIATh CXEMbI AJIEKTPUUECKHUX



[eneil ¢ MoCIe0BaTEIbHBIM U TApaJUIETbHBIM COSTUHEHHEM 3JIEMEHTOB,
paszimyasi yCJIOBHBIE 0003HAUYCHUS HIIEMEHTOB YJIEKTPHUECKUX IIETICH;
MPUBOMUTH  TpUMEphl  (HAXOAUTh  WH(DOpPMAIMIO O  TpUMEpPax)
MPAKTUYECKOTO HCIIOIh30BaHUS (PU3NUCCKUX 3HAHUN B TOBCEIHEBHOM
KU3HU I oOecrieueHns 0€30MacHOCTH P OOpaIeHu: ¢ MPUOOpaMu U
TEXHHYECKUMHU yCTPONCTBAMHU, COXpPAHEHUS 3I0POBBS W COOJIIOICHHS
HOPM 2KOJIOTHYECKOT0 MOBEICHHUS B OKPYXKAIOIIEeH cpesie;

OCYIICCTBIIAThL TOUCK HHpOpManuu (U3NYECKOTO0 COJCPKAHHS B
WNuTepHeTe, Ha OCHOBE HWMCIOIIMXCS 3HAHMA W TYTEM CpaBHEHUS
JOTIOJTHUTENIBHBIX ~ MCTOYHUKOB  BBIICIATH  WH(GOpMAIUIO, KOTOpas
SIBJIICTCS IPOTHBOPECYNBOM MIIH MOXET OBITh HEJOCTOBEPHOM;
UCIIOJIb30BaTh MPH BHITIOJHCHUN YYCOHBIX 3aJlaHWH HAyYHO-TIOMYJISPHYIO
aMTepaTypy  (PU3MYECKOTO  COACp)KaHUs, CHPABOYHBIC MaTepPHAIbI,
pecypcel cetn MHTEpHET, BlaaeTh NpruéMaMu KOHCIIGKTUPOBAHUS TEKCTa,
npeoOpa3oBaHus HHGOPMAIIMU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;
co3JaBaTh COOCTBEHHBIC INMHCHMCHHBIC W KPAaTKUE YCTHBIC COOOIICHMS,
0000mass wHOpMaNMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
colepkaHWs, B TOM 4YHCIE NYOJIMYHO TMPEACTABIATH PE3YyIbTaThl
NPOSKTHOW WIJIM HCCIIEIOBATEILCKON NIEeATEIHHOCTH, MPH 3TOM T'PaMOTHO
UCTIOJh30BaTh WM3yUYCHHBIM MOHATHHHBIA anmapaT Kypca (u3ukwy,
COIIPOBOX/IaTh BBICTYIUICHHE MTPE3CHTAIINCIH;

IpYA BBHITIOJHEHUH YYEOHBIX MPOEKTOB W UCCICNOBaHHMN (DHU3MUECKHX
NPOIIECCOB pacIpenessaTh OO0sI3aHHOCTH B TPYIIE B COOTBETCTBHU C
NIOCTaBJICHHBIMU 3aJ[a4aMH, CIICTUTH 32 BBIIOJIHEHUEM TUIaHA JCHCTBHUA U
KOPPEKTUPOBaTh €ro, aJeKBaTHO OIIGHWBAaTh COOCTBEHHBIN BKJIAI B
JESATEILHOCTD TPYIIIBI, BEICTPAaNBAaTh KOMMYHHUKATHBHOE B3aUMOJICHCTBHE,
IPOSIBJISISt TOTOBHOCTH pa3peniaTh KOHQIUKTHL.

K xonIy oOyuenus B 9 Kiacce mpeIMeTHBIC PE3yIbTaThl HA 0230BOM YPOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:

UCIIOJIB30BAaTh MOHATHS: CHUCTEMa OTCU€Ta, MaTepuajbHas TOYKa,
TPACKTOPHUS, OTHOCUTEIBHOCTh MEXAaHMYECKOTO NBIKECHHS, Aedopmarius
(ympyrasi, TIacTUYecKas), TPEHHE, LEHTPOCTPEMUTEIbHOE YCKOpPEHHE,
HEBECOMOCTbh M NEPErpy3KH, LEHTP TAKECTH, aOCOJIIOTHO TBEPAOE TEJIO,
LHEHTpP TSAKECTU TBEPAOrO Tejia, paBHOBECHE, MEXaHMUYECKHE KOJIEOAHUsS U
BOJIHBI, 3BYK, MH(Pa3BYK U YJIBTPA3BYK, DJICKTPOMArHUTHBIC BOJHBI,
IIKaaa 3JIEKTPOMATHUTHBIX BOJH, CBET, OJIM30PYKOCTh M JATbHO30PKOCTb,
CIEKTPBI UCITyCKaHUS M TOTJIONMICHUS, anbda, OeTa- U raMMa-u3IydcHus,
W30TOIIbI, SIZIEpHAsi SHEPIeTHKA;



pa3nuuaTh SIBICHUS (PAaBHOMEPHOE W HEPAaBHOMEPHOE MPSMOJIMHEHHOE
IBI)KCHUE, DPABHOYCKOPEHHOE MPSMOJIMHEHHOE IBHKEHHE, CBOOOIHOE
najJicHue TeJ, paBHOMEPHOE IBMKCHHE 1O OKPYKHOCTH, B3aUMOJICHCTBUE
TEJI, pEaKTUBHOE NBIDKEHUE, KOleOaTelbHOEe IBM)KCHHE (3aTyXalolue u
BBIHYKJICHHbIE KOJIEOaHUs1), PE30HAHC, BOJHOBOE JIBHJKEHHE, OTPAKEHUE
3ByKa, MPSMOJIMHEHHOE pachpoCTpaHEHUE, OTPAKCHHE W TPETOMIICHHE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3lio’KeHHEe OEIoro cBeTa B
CIeKTp © CIOXEHHE CIEKTPaJIbHBIX IIBETOB, JUCIEPCUS CBETa,
€CTECTBEHHAsl PaJUOAKTHBHOCTh, BOSHUKHOBEHHE JMHEHUATOrO CIIEKTpa
M3JTy4YCHHS) 110 OMMCAHUIO X XapaKTEPHBIX CBOWCTB M HA OCHOBE OTIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (PU3MUecKoe SBICHHUE;

pacmo3HaBaTh TMPOSIBICHHE HM3YyYEHHBIX (PHU3MYECKHX  SBICHUH B
OKpyXXaromeM Mupe (B TOM ducie (U3NYECKUE SBICHUS B MPHPOJE:
NPUJIMBBI ¥ OTJIUBBI, IBHKEHHE TuIaHeT COTHEUHOW CHCTEMBI, peaKTHBHOE
JIBW)KCHUE IKUBBIX OPTaHW3MOB, BOCIPHUATHE 3BYKOB >KMBOTHBIMH,
3eMJICTPSICEHUE, CEWCMUYECKUE BOJHBI, I[yHaMH, 03XO, IIBeTa Tell,
ONTUYECKUE SBJICHUSA B MPHUPOJE, OMOJOTHYECKOE JICWCTBHUE BHUIUMOTO,
yIbTPaQHUOIETOBOTO W PEHTTEHOBCKOTO HM3JIYYCHUH, ©CTECTBCHHBIN
paMoOaKTUBHBIA (POH, KOCMHYECKHE Iy4YH, PaJUOaKTHBHOE H3ITyUCHHE
NPUPOTHBIX MHHEPAJIOB, JCHCTBHE pPATUOAKTHBHBIX W3IydeHUH Ha
OpPraHM3M YeJIOBEKa), MPH ATOM IEPEBOJMTH TMPAKTUYCCKYIO 3aJady B
yueOHYI0, BBIIETSATh CYIICCTBCHHBIC CBOWCTBA (MPU3HAKH) (DU3MUECKHUX
SIBJICHUI;

OIKCHIBATh M3yYCHHBIC CBOMCTBA TN U (U3NYCCKUE SBICHUSA, UCIIOIB3YS
¢u3ndecKkue BeIMYMHBI (CpeAHsIs W MrHOBEHHAs CKOpPOCTh TeJlla IpH
HEpaBHOMEPHOM JBM)KCHHH, YCKOPCHHE, IMepeMeIleHue, IyTh, YIIoBas
CKOpOCTh, CHJIA TPEHHUS, CHJIa YIPYTOCTH, CWJIA TSIKECTH, YCKOPCHHUE
CBOOOJIHOTO TMAJCHMs, BEC Tejla, HUMIYJIbC Tella, HMITYJIbC CHJIbI,
MexaHudeckass paboTa M MOIIHOCTh, IOTEHIMAJIbHAs DSHEPIus Tena,
HOJHSATOTO HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIUAIbHAS SHEPrusi CKaTon
NPYXUHBI, KWHETUYECKass OHHEPrus, TIOJTHAS MEXaHW4YEeCKas dHEPrus,
HeproJ U 4acToTa KoneOaHuil, JIMHA BOJIHBIL, TPOMKOCTb 3BYKa U BBICOTa
TOHA, CKOPOCTh CBETA, MOKAa3aTeNlb MPEIOMIICHHUS CPelbl), MPH OMHMCAHUU
NPAaBWIBHO TPAKTOBATh (PU3MUECKHA CMBICT HCIONB3YEMbIX BEIHYHH,
0003HaueHUSI W CAWHUIBI (U3UYECKUX BEIWYMH, HAXOIUTH (HOPMYIIBI,
CBSI3BIBAIONINE JAHHYIO (DU3UYECKYIO BEJIMUMHY C JAPYTUMHU BEIMYHMHAMU,
CTPOUTH IpapMKH U3yUEHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEINYHH;
XapaKkTepu30BaTh CBOWCTBAa TeJ, (U3MUECKHE SBICHUS M MPOLECCHI,
WCIIONB3Ysl 3aKOH COXPAHEHUS SHEPIHH, 3aKOH BCEMHUPHOTO TITOTCHHMS,



NPUHLUI CYNEPHO3UINN CHJI, TPUHIUI OTHOCHTEIbHOCTH [ ammies,
3akoHbl HbIOTOHA, 3aKOH COXPAaHEHHWS HMMITYJIbCa, 3aKOHBI OTPAXCHHUS U
MPETOMJICHUS CBETA, 3aKOHBI COXPAHEHUS 3apsI0BOTO U MaCCOBOTO YHCEI
IpHU SAEPHBIX pPEaKIHsIX, MPU 3TOM J1aBaTh CJIOBECHYIO (OPMYIHUPOBKY
3aKOHa U 3aMUCHIBATh €r0 MAaTEMAaTUYECKOE BBIPAKEHUE;

OOBSCHATh (U3NYECKUE TPOIECCHl M CBOWCTBAa TEl, B TOM YHCIE U B
KOHTEKCTE CUTyallnid MPaKTHKOOPHEHTUPOBAHHOTO XapaKTepa: BBISBIATH
NPUYHUHHO-CIICJICTBEHHBIE CBS3H, CTPOUTH OOBSICHEHNE U3 2—3 TOTUYECKUX
IIaroB C OMOpPO Ha 2-3 HW3yYEHHBIX CBONCTBA (U3NUYECKUX SIBICHHUHU,
(GU3NIECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

pemiatb pacy€THble 3anayd  (omuparouMecs Ha cuctemy U3 2-3
ypaBHEHUI1), UCIIONIb3Ysl 3aKOHBI M ()OPMYIIBI, CBSI3BIBAIOIINE (HU3HUECKUE
BEJIMYMHBI: HA OCHOBE aHANIM3a YCIOBHS 3a/Jaud 3alHChIBATh KpPaTKOE
YCITIOBHE, BBHISBISITH HEJOCTAIONIUE WU M30BITOYHBIC JTaHHBIC, BHIOMPATH
3aKOHBI U (hOPMYIIBI, HEOOXOIUMBIE ISl PEIICHUS, TPOBOJAUTH PACUETHI U
OLICHWBATh PEATUCTHYHOCTh TIOJYYECHHOTO 3HAYeHUs (u3mdeckoi
BCJIUYHHBL;

pacmo3HaBaTh MPOOJIEMBI, KOTOPbIE MOXKHO pEUIUTh MPU TOMOIIH
¢u3MUeCcKrX METO/OB, HCIIOJb3Yysl ONHUCAHHE HCCIEIOBaHUS, BBIIEISATH
poBepsieMOe  TPEJIONIOKEHNE, OLEHUBATh MPABUIBHOCTh TMOPSIKa
NPOBEJICHUS  MCCIEIOBAaHUsS, JleJaTh  BBIBOJABI, HMHTEPIPETHPOBATH
pE3yNbTaThl HAOIIOICHHUI U ONIBITOB;

OPOBOAUTH OMBITBI 1O HAOMIOAEHUIO (U3NYECKUX SBICHUN WU
¢u3nuecknx CBOWCTB Tell (M3ydeHHE BTOpPOro 3akoHa HpioTOoHa, 3akoHa
COXpaHEHHUsS] DHEPTUH, 3aBHUCHUMOCTh TMepHoja KoieOaHWil MNPYKUHHOTO
MasiTHUKAa OT MAaccChl Ipy3a U KECTKOCTH MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTYBI MaJIbIX KOJIEOaHUM, TPSIMOIIMHEITHOE pacTpOCTpaHEHUE CBETA,
pa3ioxeHue Oeloro cBeTa B CIEKTP, U3YYEHHE CBOMCTB M300pa)KeHUs B
IUIOCKOM 3€pKajie U CBOWCTB M300pakeHHs NpeaMeTa B coOuparomiei
JWH3e, HAOJIOJEHUE CIUIONMIHBIX M JIMHEWYaThIX CIEKTPOB HU3ITYyUCHHS):
CaMOCTOSATETILHO  cOOMpaTh YCTAaHOBKY H3 HM30BITOYHOTO Habopa
00opyIOBaHMs, OTMMCHIBATH XOJI OTIBITA U €r0 PE3yNbTaThl, (POPMYIUPOBATH
BBIBO/IBI;

HOPOBOJIUTH MPU HEOOXOJUMOCTH CEPUI0 MPSIMBIX U3MEPEHMM, OIpenessis
cpeqHee 3HAa4YeHHE H3MepseMoil BenuuuHbl ((HOKycHOE paccTosHuE
coOuparomieii JTUH3bI), OOOCHOBBIBATH BBIOOp cmocoba HW3MEpEHUS
(u3MepuTenbpHOro nNpudopa);

NPOBOJUTH HCCJIENOBAHUE 3aBHCUMOCTEH (U3MUYECKUX BEIHYUH C
WCITOJIb30BAaHUEM TIPSIMBIX HM3MEPEHHH (3aBUCHMOCTH TYTH OT BPEMEHU



MIPU PaBHOYCKOPEHHOM [IBH)KCHUM 0€3 HadallbHOW CKOpPOCTH, IMepuoja
KOJICOaHMI MaTeMaTHYeCKOr0 MasTHHKA OT JJIMHBI HUTH, 3aBUCHUMOCTHU
yria OTpaKeHUsi CBETa OT yIJia MajJeHUs U yIjia MpeJIOMJICHUs] OT yria
MajieHusl): IUIAaHUPOBAaTh HCCIIECIOBAHUE, CaMOCTOSITEIBHO COOUpaTh
YCTaHOBKY, (HKCHPOBAaTh PE3yibTaThl  IMOJYYCHHOW 3aBHUCHUMOCTH
bu3UYeCKUX BEIMYMH B BHUJAEC TaOIUIl U IpadUKOB, J€JIaTh BBIBOJIbI IO
pe3yabTaTaM HCCIIeI0BaHus;

IPOBOJAUTh KOCBEHHBIE W3MEPCHUS (PU3MYECKUX BEIUYUH (CpemHss
CKOPOCTh M YCKOpPEHHE Tejla TIPpU PaBHOYCKOPEHHOM JIBHXKCHHH,
YCKOPEHHE CBOOOJHOTO MMaJIeHUs, XECTKOCTh TPYXHUHBI, KOIPOUIIMCHT
TPEHUSI CKOJILKEHUSI, MEXaHW4eckass paboTa M MOIIHOCTh, 4YacTOTa U
nepuoy; KoyieOaHWKW MaTeMaTHYeCKOro W MPYKWHHOTO MAasTHUKOB,
onTHYECKasl Ccuja coOuparomeid JIMH3bI, PaAUOAKTUBHBIA  (OH):
IUTAHUPOBATh HM3MEPCHHS, COOMpATh SKCICPUMCHTAIBHYIO YCTAaHOBKY H
BBITIOJTHATE U3MEPEHUS, CICAYs MPEIIOKCHHOW MHCTPYKIIMH, BBIYUCISATH
3HAUCHWE BEIIMYUHBI U aHAJTU3UPOBATH MOJYYCHHBIC PE3YIbTAThI C YUETOM
3aJIaHHOM TIOTPEITHOCTH U3MEPEHUI;

co0JIr01aTh TIpaBUJia TEXHUKW 0€30MacHOCTH MPHU paboTe ¢ Ja00paTOpHBIM
000pya0BaHUEM;

paznuyaTh OCHOBHBIE TMPU3HAKKM HU3YYEHHBIX (U3UUYECKUX MOJENei:
MaTepHualibHas TOYKa, a0COJNIOTHO TBEPAOE TENO, TOYEHHBIH HCTOYHUK
CBETa, JIy4, TOHKas JIMH3a, IUJIAHETapHas MOJeJIb aTroMa, HYKJIOHHAas
MOJIeJTb AaTOMHOTO S]1pa;

XapaKTepu30BaTh TMPUHLUINBI  JCHCTBUS U3YYEHHBIX MPUOOPOB W
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha WX oOmucaHus (B TOM YHCIIE:
CIUJOMETP, NATYUKU TOJOXKEHHs, PACCTOSHHS U YCKOPEHHUsS, PpaKeTa,
9XOJIOT, OYKH, TMepuckomn, (oroamnmapar, ONTHYECKHE CBETOBOJIBI,
CIEKTPOCKOM, JO03UMETp, Kamepa BuibCoHa), HCMOIB3ys 3HAHUSA O
CBOMCTBAaX (PU3WYECKUX SBICHUU ©  HEOOXOAuUMBIE (pu3MUYecKue
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl U CXEMATUYHBIC PUCYHKH M3YYEHHBIX TEXHHUYECKUX
YCTPOMCTB, U3MEPHUTEIBHBIX MPUOOPOB M TEXHOJIOTHYECKUX IMPOIIECCOB
NpU PENICHUH YYeOHO-TIPAKTUYECKUX 3a7a4, ONTHUYECKHE CXEMBI IS
MIOCTPOCHMS M300paKEHUH B TIJIOCKOM 3€pKajie M COOMpPArOIIeH JINH3E;
NPUBOIUTHL  TpUMEPHl  (HaXoauTh  WHGOPMAIMIO O  MPHUMEPax)
IPAKTUYECKOTO HCIOJIB30BAaHUS (PU3NYECKUX 3HAHWA B TOBCEIHEBHOU
KU3HU JJIs1 oOecrieueHns 0€30MacHOCTH MPH OOpaIlieHnu ¢ MpuOopaMu U
TEXHHYECKUMHU yCTPONCTBAMHU, COXPAHEHUS 3I0POBBS W COOJIIOICHHUS
HOPM 3KOJIOTUYECKOTO TIOBEJCHUS B OKPY KAIOLIEH Ccpeie;



OCYIIECTBIATh TOWUCK HHPOpMAUK (U3NYECKOTO COACpXKAHHUSI B
HuTepHeTe, caMOCTOATENBHO (GOPMYIUPYS MMOMCKOBBIN 3allpoc, HAXOIUTh
MyTH OTpeeNIeHUs] JOCTOBEPHOCTH MOJYYCHHON MH(POpPMAIMH Ha OCHOBE
UMEIOIINXCS 3HAHUHN U TOTIOJHUTEIbHBIX HICTOYHUKOB;

UCTIOJIh30BaTh NPU BBIMTOJHEHUU YYEOHBIX 33laHUN HAyYHO-TIOMYJSPHYIO
auTepatypy (pu3MUeckoro - coaepiKaHMs, CIPABOYHBIE MaTepHAabI,
pecypchl cetn VIHTepHET, BIaAeTh MpUEMaMi KOHCTIEKTHPOBAHUS TEKCTa,
npeoOpazoBaHusl HH(GOPMAIIMU U3 OJHON 3HAKOBOM CHCTEMBI B JAPYTYIO;
CO3/1aBaTh COOCTBEHHBIC MHCHMEHHBIE M YCTHBIE COOOIIEHUS HA OCHOBE
UHPOpPMAIIMK M3 HECKOIBKUX HMCTOYHHKOB (U3UYECKOTO COJEpKaHUS,
MyOJIMYHO MPEACTABIIATH PE3YNIbTATHI MPOSKTHOW MU UCCIIEIOBATEbCKON
ACeSITeNbHOCTH, TPH OTOM TPaMOTHO  HCIOJNB30BATh  HM3yYEHHBIN
NOHATUHHBIA amnmapar M3y4aemoro paszena (pU3MKd U COMPOBOXKIATH
BBICTYIUIGHHWE Tpe3eHTalued ¢ Y4ETOM OCOOEHHOCTEH ayIuTOpuun
CBEPCTHUKOB.



TEMATHUYECKOE IINIAHUPOBAHUE

7 KJIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Pa3nes 1. @u3uka u e€ poJib B NO3HAHUHN OKPY/KAIOLIEro MUpa
bubmmoreka [IOK
1.1 0} - 2
M3HIa - Hayka o fpupose https://m.edsoo.ru/7f416194
1.2 du3nyeckne BEIUYUHEI 2 1 bubmiorexa HOK
https://m.edsoo.ru/7f416194
bu6moreka [IOK
1.3 E i 2 1
CTECTBEHHOHAYUYHBIN METO/I MO3HAHMS htts://m.eds00.ru/7f416194
Hroro mo pazgeny 6
Pasznen 2. IlepBoHayaibHble CBeIEHUS 0 CTPOEHUH BellleCTBA
bu6mmoreka [JOK
2.1 C 1
TPOCHHE BEECTRa https://m.edso0.ru/7f416194
99 JIBrykeHre u B3aMMOACHCTBUE YaCTHUII 5 1 bubnmuorexa [JOK
' BEILECTBA https://m.edso0.ru/7f416194
2.3 ArperatHble COCTOSIHHS BEIICCTBA 2 Bubmorexa OK
https://m.edso0.ru/7f416194
Utoro no pazneny 5
Pa3ngen 3. /IBu:keHHe M B3aUMOIeliCTBHE TeJl
bu6mmoreka [JOK
3.1 M 3
CHAMHACCROE ABHACHHC https://m.edso0.ru/7f416194
3.2 WNuepuus, Macca, MI0THOCTh 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.edsoo.ru/7f416194

bubmuoreka [JOK

. .B 14 2
33 Cuna. Buget i https://m.edso0.ru/7f416194
Hroro no pazgeny 21
Paznen 4. laBjieHue TBEPABIX TeJl, (KMAKOCTEH 1 ra3oB
41 [asnenue. [lepenaya gaBneHust TBEPIAbIMU 3 bubnuorexa [JOK
' TeJIaMU, )XUJIKOCTSIMH U ra3aMu https://m.edsoo.ru/7f416194
bubmmoreka [{OK
42 Jlaprierue KuAKOCTH ° https://m.eds00.ru/7f416194
bu6moreka [IOK
4, A
3 TMOC(epHOE AaBeHie 6 https://m.edso0.ru/7f416194
44 JlelicTBUE )KUJIKOCTH M Ta3a Ha MOTPYKEHHOE 7 3 bubmuorexa [JOK
' B HHX TEJIO https://m.edsoo.ru/7f416194
Hroro mo pazgeny 21
Pa3znen 5. Pabora u MOIIHOCTB. JHeprus
bu6mmoreka [JOK
5.1 Pa6 3 1
aboTa i MOTHOCTD https://m.edso0.ru/7f416194
bu6mmoreka [JOK
52 Tlpocteie MeXaHH3MbI ° . https://m.edso0.ru/7f416194
5.3 MexaHudeckas SHEPTHsl 4 1 bubmmorexa [TOK
https://m.edso0.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
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8 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBaHue pa3iesioB U TeM undgpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypchl
Paznen 1. TenjioBble siBJIeHUs
bubmmoreka [IOK
11 i 7
CTpoeHHE 1 CBOHCTBA BelICCTBA https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
1.2 T 21 1 5
CIVIOBHIC MPOUCCChl https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3znen 2. DiiekTpuyecknue 1 MAarHUTHbIE SIBJICHUSA
21 DIIEKTPUYECKUE 3apsibl. 3apSKEHHbIE TEJla 5 1 bubnuoreka [IOK
' U WX B3aUMOJIeHCTBHIE https://m.edsoo.ru/7f4181ce
. . bu6mmoreka [IOK
2.2 [TocTOSTHHBIN EKTPUICCKUN TOK 20 1 7 htts://m.edsoo.ru/7fA181ce
2.3 MarHuTHBIC SBIICHHS 6 1 15 bubmorexa HOK
https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.4 C) 4
JICKTPOMATHITHAN My KA https://m.edsoo.ru/7f4181ce
Utoro no pazneny 37
PezepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 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

KoanuyecTBo yacos DJIeKTPOHHbIE
HanmeHoBaHMe pa3/ieioB U TeM nuudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypchl
Paznen 1. Mexanuveckue siBJJeHUs
11 MexaHn4ecKoe JIBMKEHNUE U CTIOCOOBI €T0 10 1 bubmmoreka [IOK
' OIHMCAHMS https://m.edsoo.ru/7f41a4a6
1.2 Bsanmoneiicteue ten 20 1 3 bubmorexa LOK
https://m.edsoo.ru/7f41a4a6
1.3 3aKOHBI COXpaHEHUS 10 3 bubnmorexa [JOK
https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 40
Pa3znen 2. Mexannueckne Kojae0aHusl U BOJHbBI
bu6mmoreka [IOK
2.1 Me €CKHe ) 7 3
RAHITICCIHE RoJehartmt https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHH4ecKHe BOJIHBL. 3B 8 1 3
K https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 15
Pasjaen 3. DileKTpOMarHuTHOE 1Mo0Jie M 3JIEKTPOMATHUTHBIE BOJTHBI
31 DIIEKTPOMAarHuTHOE MOJe U 6 9 bubnnoreka [JOK
' 3JIEKTPOMAarHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Utoro mo pazneny 6
Pa3znen 4. CBeToBbI€ sIBJI€HUS
4.1 3aKOHBI pacIIPOCTPAHEHUS 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
JIuH3b1 ¥ on'TUYECKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [{OK
4, P 2
3 a3JI0)KeHHE OeJI0T0 CBETa B CIIEKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pazgea S. KBanTOBbBIE SIBJICHUS
bubmmoreka [{OK
A 4 4 1
5 CIyCKaHUeE U TMOTJIONICHUE CBETa aTOMOM httos://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
5.2 C 6 1
TPOCHHE ATOMHOTO Hipa https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
5.3 A 7 1 1
FICPHBIC peaKiuts https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 17
Pasznen 6. [loBTopuTe 1bHO0-00001IAK0 M MOAYIb
6.1 [ToBTOpEeHUE M 0000IIEHNE COACPIKAHUS 9 9 bubnmuoreka [JOK
' Kypca ¢hu3uku 3a 7-9 ximacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 102 3 27
IMOYPOYHOE IIVIAHUPOBAHMUE
7 KJIACC
No Tema ypoka KouunyecTBO yacoB Jara JJIeKTPOHHBbIE
n/m Bcero Kontpoasnbie | IlpakTuueckue | HU3y4eHust | unupoBbie



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

padoThI

padoThI

o0pa3oBaTe/ibHbIE
pecypchl

®du3nKa — Hayka O MPUPOJIE.
SIBnenus npupo bl

dusznueckue ABIECHUI

OuznyecKue BEINYUHBI U UX
u3MepeHue

Ypok-uccnenosanue "M3mepenune
TEMIIepaTyphl P MOMOIIIH
KHUJIKOCTHOTO TEPMOMETpA U JATIHKA
TeMIlepaTyphl"

MGTO)IBI HAayY4YHOTI'O IMO3HAaHMUS.
Onucanne GU3NIECKHUX SBJICHUM C
HOMOIIBIO MOJETIEN

bu6mmoreka [IOK
https://m.edsoo.ru/ff09f72a

Ypoxk-uccnenoanue "[IpoBepka
THIIOTE3bI: JaJTbHOCTb MOJIETA MIAPHKA,
MYIIEHHOTO TOPU30HTAIBHO, TEM
OoJibiiie, yeM OoJIbIlie BHICOTA ITycKa'

Crpoenue BemiecTBa. OMbITHI,
JTIOKa3bIBAIOIIUE TUCKPETHOE
CTPOCHHME BEIIIECTBA

bu6mmoreka [JOK
https://m.edsoo.ru/ff09fe0a

I[BI/I)KeHI/IC HaCTull B€IICCTBa

bubmuoreka [JOK
https://m.edsoo.ru/ff0a013e

Ypok-uccnenopanue «OnbITHI MO
HaOIIO/ICHUIO TETNIOBOTO PACIIHPEHUS
ra3oB»

10

Al"pel"aTHLIe COCTOAHHA BCIICCTBA



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

Oco0OeHHOCTH arperaTHbIX COCTOSTHUN
BoJbl. O600IIEeHNE TT0 pa3aeTy

bubmuoreka [JOK

1 «IIepBoHauUanbHBIE CBEACHUS O https://m.edsoo.ru/ff0a0378
CTPOCHHHU BEILIECTBA»
MexaHnueckoe ABUKEHUE.
12 PaBHOMEpHOE 1 HEpaBHOMEPHOE brbmmorexa [HOK
https://m.edsoo.ru/ff0a05c6
JIBIDKCHHE
bu6mmoreka [IOK
13 CKopocTs. EAuHHIb CKOPOCTH https://m.edsoo.ru/ff0a079c
14 Pacuer mytn 1 BpeMeHU ABUKEHUS bubamorera LOK
https://m.edsoo.ru/ff0a0ae4
15 WNuepunsa. Macca — mepa bubnuoreka [IOK
WHEPTHOCTH TEN https://m.edsoo.ru/ff0a0c10
16 IInoTHoCTh BemecTBa. PacueT maccel bubmuorexa [JOK
1 o0bema Tefa 1o ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlabopaTtopHas pabora «OnpenenecHue
IJIOTHOCTH TBEPJIOTO TEIJIa»
18 Pemenne 3agau o treme "I1m0THOCTD bubnuorexa [JOK
BelecTna" https://m.edsoo.ru/ff0al23c
Cuia KaK XapaKTepUCTHUKA
19 B3auMoercTus ten. Cuna
ynpyroctu. 3akoH ['yka
JlaboparopHas pabota «/3yuenue
20 3aBUCHMOCTH PACTSHKCHUS
(medopmarun) Ipy>KUHBI OT
MIPUIIOKEHHOM CHITBD»
21 SBnenue TaroreHus. Cusa TSKECTH
22 CBs13p MEXly CUIION TSKECTH U bubnuoreka [IOK



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

Mmaccoi teiaa. Bec tena. Pemenune
3aza4 o teme "Cuna Tsokecta"”

https://m.edsoo.ru/ff0al778

23 Cuiia TsSHKeCTH Ha APYrux IlaHeTax. bubnuorexa [JOK
®u3nYecKue XapaKTepUCTUKH IUIAHET https://m.edsoo.ru/ff0a1502

bub6mmoreka [{OK

24 Hsmepertne cit. JitamoMeTp https://m.edsoo.ru/ff0al8cc

bubmmoreka [{OK

25 Bec rera. Hepecomocts https://m.edsoo.ru/ff0al1778
CrnosxeHue IByX CUJI, HallpaBJIEHHbIX

26 0 OJTHOM TIPSIMOTA. brbmmorexa [OK

. https://m.edsoo.ru/ff0ala70
PaBHOelicTBYIOIIAS CHIT

27 Pemrenue 3agad mo reme
"PaBHonelicTBYyIOImAsA crt"

28 Cuna tpenus u e€ Buabl. TpeHue B bubmuorexa [JOK
IIPUPOJE U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopaTtopHnas padota «3ydeHue
3aBUCHMOCTH CHJIBI TPCHUS

29 CKOJIBYKEHUS OT CHJIbI IaBJICHUSI U bubmorexa HOK

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

30 Pemenne 3a1a4 Ha onpenecHue
PaBHOJICHCTBYIOLIEH CUJIBI
Pemenne 3amau no temam: «Bec

31 tenay, «I'paduueckoe n3oOpaxeHue bubnunoreka [JOK
cuny, «Cunbly, «PaBHOAEHCTBYIOIIAsA https://m.edsoo.ru/ff0alde0
CUII»

39 KonTtponsHas paboTta o Temam:

«MexaHn4deckoe JABHIKCHUC), «Macca,



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

IUIOTHOCTBY, «Bec Teay,
«['pacduueckoe n3o0pakeHue CUI»,
«Cuibsn»

Hasnenne. CriocoObl yMEHbIICHUS U

bub6mmorexa [{OK

33
YBEJIIMYEHHUSI TaBJICHUS https://m.edsoo.ru/ff0a20a6
JlaBiienue raza. 3aBUCUMOCTD
34 JABJIEHUS raza oT 00bEMa bubmorexa HOK
’ https://m.edsoo.ru/ff0a2376
TEeMITepaTyphl
Ilepenaua naBiaeHus: TBEPIALIMU
35 Teninfn mi KOCTSIMH U lli):ll?,aMI/I bubmorexa HOK
» HL ’ https://m.edsoo.ru/ff0a25b0
3akon [lackans
36 JlaBiieHUE B )KUIKOCTH U Ta3e, bubmuorexa [JOK
BBI3BAHHOE JIEHCTBHEM CHIIBI TSKECTH https://m.edsoo.ru/ff0a2718
37 Pemenne 3amau mo teme «Jlapnexue B bubmuorexa [JOK
SKAJIKOCTH U rase. 3akoH Ilackais» https://m.edsoo.ru/ff0a2826
bu6mmoreka [IOK
38 Coo006
OODIIAIOMHECA COCY AL https://m.edsoo.ru/ff0a2970
39 IM'uapaBnuueckuii mpece bubmorexa HOK
P P https://m.edsoo.ru/ff0a3136
40 Manowmertpsl. [lopuineBoit
YKUJIKOCTHBIM HacOC
41 ATMocdepa 3eMIu U IPUYHHBI €€ bubnunoreka [JOK
CYyILLECTBOBAHUS https://m.edsoo.ru/ff0a2b5a
Bec Bo3nyxa. AtmMocdepHoe bubmuoreka [JOK
42
JaBJIeHUE https://m.edsoo.ru/ff0a2b5a
43 N3mepenue atmochepHOTro JaBieHHUS. bubnuoreka [JOK
Oneit Toppuuennu https://m.edsoo.ru/ff0a2da8
44 3aBUCHMOCTB aTMOC(HEpHOTO bubnunoreka [JOK



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
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8

JIABJICHUS OT BBICOTHI Ha/l YDOBHEM
MOpst

https://m.edsoo.ru/ff0a2fc4

Bapomerp-anepouns. AtmochepHoe

bub6mmorexa [{OK

45 JTABJICHUE HA PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemrenue 3agau mo reme "
AtmocdepHoe naBienue"
JlelicTBUE )KUJIKOCTH M Ta3a Ha
47 IIOTPYKEHHOE B HUX TEJIO. Bubnuorexa LIOK
https://m.edsoo.ru/ff0a3276
ApxumMmenioBa cuia
JlabopaTtopHnas pabora «OnpenenecHue
48 BBITAJIKUBAIOIICH CHIIBI, bu6moreka [IOK
JENCTBYIOLIEN Ha TEJO, HOTPYKEHHOE https://m.edsoo.ru/ff0a33fc
B JKUJKOCTB)
JlaGopaTopHas paboTa 1o Teme
49 «HccaenoBanue 3aBUCUMOCTH Beca bu6mmoreka [IOK
Teja B BOJAE OT 00bEMA MOTPY>KEHHOU https://m.edsoo.ru/ff0a3514
B JKUJKOCTb YacTH TEJIa»
bu6mmoreka [JOK
>0 Hlnapaiite es https://m.edsoo.ru/ff0a3a96
JlaGopaTtopHnas pabota
51 "KonctpynpoBaHue apeoMeTpa Win
KOHCTPYHPOBAHUE JIOJKU U
ompeseneHue e€ rpy3onoabEMHocTH"
Pemenue 3agau no temam: «IlnaBanue
59 cynoB. Bo3ayxomnaBanue», bubnuoreka [JOK
«/laBneHue TBEPABIX TEN, KUIAKOCTEU https://m.edsoo.ru/ff0a3654
Y Ta30B»
53 KonTposneHas paboTa o teme



https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654

«/laBiieHnEe TBEPIBIX TEIN, )KUIKOCTEN

Y Ta30B»
bub6mmorexa [{OK

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

bub6mmorexa [{OK

> MormrocTs. EuEvIEl MOIHOCTH https://m.edsoo.ru/ff0a3f82
VYpoxk-uccnenopanue "Pacuér

56 MOIITHOCTH, Pa3BUBAEMOM TpH 1
nopEMeE 1o JecTHuIe"

57 [IpocTeie Mexanu3msl. Peryar.

PaBHOBecue cuit Ha peryare
Pbruaru B TexXHUKE, OBITY M TIPUPO/IE.

58 JlaGopaTtopnast pabota 05 bubmuorexa [JOK
«MccnenoBanue ycnoBHil paBHOBECHS https://m.edsoo.ru/ff0a478e
phIyara»

59 Pemenne 3agau 1mo Teme «Y cIoBHUS bubmuorexa [JOK
paBHOBECHS pbluara https://m.edsoo.ru/ff0a48a6
Koaddurment monesnoro aeicTeus
MexaHusma. Jlaboparopnas padora

60 . 0.5
«3mepenue KII/] nakinoHHO#M
IIJIOCKOCTH

61 Pemenue 3agau no reme "Pabora, bubmuoreka [JOK
moiHocTh, KIT" https://m.edsoo.ru/ff0a4c48
MexaHnuyeckasi JHEpPTHs.

62 Kunernueckasd u moTeHIMaIbHAS bubmnorexa [IOK

https://m.edsoo.ru/ff0a4252
SHEprus
63 3aKOH COXpaHEHUsI MEXaHUYECKOI bubnunoreka [JOK

SHEPrUU

https://m.edsoo.ru/ff0a4360



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

64

YPOK-3KCIIEPUMEHT 10 TEME
"DKCIEpUMEHTAIBHOE OIIPEAETICHUE
M3MEHEHHUS KHHETUYECKON 1
MOTEHIIMATILHON YHEPTUU TIPU
CKAaThIBAaHHUH TeJa M0 HAKJIOHHON
I0cKoCcTH"

65

KonTponsHas pabora no teme
«PaboTa 1 MOIIHOCTb. DHEPrUsH»

66

PesepBubiit ypok. PaboTta ¢ Tekcramu
o teMe "MexaHndueckoe aBmKeHue"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4ee6

67

PeseprubIit ypok. PaboTta ¢ Tekcramu
o Teme "JlaBiieHne TBEPBIX TEI,
JKUJIKOCTEHN U Ta30B"

bu6moreka [IOK
https://m.edsoo.ru/ffO0a4ffe

68

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

OBIIEE KOJIJMYECTBO YACOB I1O
I[TPOTPAMME

68

12



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

8 KUIIACC

N KoaudecTBO 4acoB 3J‘[eKTp0]—[]—[LIe
°
ara udposbie
n/ | Tema ypoka KoHTpoJILHBI Hpasrua | A i pp
Bcero ecKHe H3yYeHUst oOpa3oBaTejibHbIE
I e padoThI
paboThI pecypcel
OcHOBHBIE TIOJIOKEHUS
1 MOJIEKYJIIPHO-KMHETHYECKOMN 1 04.09 2023 bubnuorexa [JOK
TEOPUU U UX ONBITHBIE https://m.edsoo.ru/ff0a5256
MTOATBEPIK ICHUS
5 Macca u pa3mep aTOMOB U 1 07.09.2023
MOJIEKYJT
Mogenu TBEPIOTO, KUIKOTO U
3 ra3§o6 a3H01:1)"2(1) cocminﬁ 1 11.00.2023 | Dubmioreia [OK
P A https://m.edsoo.ru/ff0a540e
BEIECTBA
OObscHEeHnE CBOMCTB
TBEPJIOTO, KUJIKOTO U
6 .
4 ra3o00pa3HOro COCTOSHUMN 1 14.09.2023
BEII[ECTBA HA OCHOBE
MOJIOKEHUI MOJIEKYJISPHO-
KHUHETUYECKOU Teopuu
K
5 pUCTAIIINYECKHUE U 1 18.09.2023 bubnuoreka [JOK
aMmopdHBIC TeIa https://m.edsoo.ru/ff0a5800
CmauuBanue u Eu 1IOK
nonmoTexa
6 . 1 21.09.2023
KAMIIIBPHOCTE https://m.edsoo.ru/ff0a5530
[ToBepXHOCTHOE HATSKEHUE
T
7 €IJI0BOE pacHIMpEeHUE U 1 95 09 2023 bubnmoreka [JOK
cKaTue https://m.edsoo.ru/ff0a5a26



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

Temneparypa. CBa3b
TeMIepaTypbl CO CKOPOCTHIO 1 28.09.2023
TEIJIOBOTO JBHYKCHHUS YaCTHI

Buyrpennss sHeprusi.
CriocoOb1 I3MEHEHUS
BHYTPEHHEUN SHEPTUU

02.10.2023

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a5c60

10

Buael Tenonepenaun

05.10.2023

bubmmoreka [{OK
https://m.edsoo.ru/ff0a6412

11

VYpok-koHpepeHIus
"[IpakTHueckoe
WCTIOJIb30BAHUE TETUIOBBIX
CBOIICTB BEIIECTB U
MaTepHAIIOB B IEJISIX
sHeprocoepekeHus"

09.10.2023

bu6moreka [IOK
https://m.edsoo.ru/ff0a65c0

12

KoanyecTBO TEILUIOTEI.
VenbHasg TEINIOEMKOCTD

12.10.2023

bu6moreka [IOK
https://m.edsoo.ru/ff0a6976

13

YpaBHEHHE TETIIOBOTO
Oanmanca. TerrooOMeH u
TEIJIOBOE PAaBHOBECHE

16.10.2023

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a7088

14

JlaGopaTtopHas pabota
"UccneqoBaHue ABJICHUA
TeIuI000MeHa Mpu
CMEIINBAHUHU XOJIOIHOH U
ropsiyeit Bop1"

19.10.2023

bubmuoreka [JOK
https://m.edsoo.ru/ff0a6a98

15

Pacuer xonu4decTBa TCIIJIOTHI,

HEOOXO0IUMOI0 IS
HarpeBaHMs TeJla U
BBIJICIISIEMOTO UM TIPH
OXJIAXKIEHUH

23.10.2023



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

Jlaboparopnast pabota

bubnuoreka [IOK

16 Onpenenenue yI[eJIbHOI/I" 26.10.2023 htts://m.edsoo.ru/f0a6bb0
TEIJIOEMKOCTH BEIIeCTBA
17 OHeprus ToIIuBa. Y ienbHast 09.11.2023 bubnuorexa [JOK
TEIIOTa CTOPaHUs https://m.edsoo.ru/ff0a7b5a
[IinaBnenue u oTBEpICBaHUE Bi6 LIOK
HOJIMOTEeKA
1 . 13.11.202
8 KpHCTAIDIHHCCIAX Tt 3 023 https://m.edsoo.ru/ff0a71d2
VY enpHas TenioTa riaBJICHUS
JIaGoparopHas paboTa
19 | "Onm Ie) ZHEEHZP eniHoﬁ 16.11.2023 | Duomorexa [OK
pezt e . o https://m.edsoo.ru/ff0a72fe
TEIIOTHI IJIABJICHHUS JIba
[TapoobpazoBanue u bubnuoreka [IOK
20 20.11.2023
KoHAeHcauus. Mcnapenue https://m.edsoo.ru/ff0a740c
Kunenune. Y aennHas Temiora
nmapooOpa3oBaHUs U Eu 10K
nbnmoTexa
21 .3 23.11.2023
KOH/ICHCAIIHH. SaBHCUMOCTD https://m.edsoo.ru/ff0a786¢
TEeMIIepaTypbl KUTIEHUS OT
aTMOC(EepHOTro aBICHUS
BrnaxHocTh Bo3yxa.
JlaGopaTopHas pabota BuG 1OK
nonmoTexa
22 "O 27.11.2023
HpeI[eJ'ICHI/ICv https://m.edsoo.ru/ff0a7628
OTHOCHUTEIILHOU BIIaXKHOCTHU
BO3ayXa"
Pemenue 3agay Ha
23 ONpe/IeJIECHUE BIAXXHOCTH 30.11.2023
BO3IIyXa
24 [TpuHIMIB PaOOTHI TETIIOBBIX 04.12.2023

nsurareneif. [laposas



https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628

TypOuHa. /[Burarens
BHYTPEHHETO CTOPaHUs

25

KII[ TermoBoro aBuratessi.
TennoBbie qBUTATENH U
3al1UTa OKPYKaroLEH cpeibl

07.12.2023

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHUS U
IIpEeBpaIllCHUs DHEPTUU B
TCIJIOBBIX IMpOoLHeccax

11.12.2023

27

[ToaroroBka Kk KOHTPOJIBHON
pabote mo Teme "TertoBbie
siBieHus1. MizmeHnenue
arperaTHbIX COCTOSIHHUI
BemecTna"

14.12.2023

bu6moreka [IOK
https://m.edsoo.ru/ff0a83f2

28

KonTtponbHas padoTa o teme
"TennoBbie SBJICHHUS.
N3MeHenue arperaTHbIX
COCTOSIHMH BerecTna"

18.12.2023

bu6moreka [IOK
https://m.edsoo.ru/ff0a86ae

29

DnekTpusanus e [[Ba pona
ANEKTPUYECKUX 3apAI0B

21.12.2023

30

Ypok-uccrnenoBanue
"DnexTpusanus Ten
MHIyKIUEH U Ipu
COINPUKOCHOBEHUH"

25.12.2023

31

B3aumopelicTBre 3apsyKeHHBIX
ten. 3akoH Kynona

28.12.2023

bubmuoreka [JOK
https://m.edsoo.ru/ff0a87e4

32

DNEKTPUUYECKOE TOJIE.
HanpsxeHHOCTB
JJIEKTPUYECKOTO ITOJIS.

11.01.2024

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a8a0a



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

[IpuHnun cyneprno3unun
BIEKTPUYECKUX TOJIEN

Hocurenu snexkrpuyecknx

33 3aps0B. DIIEMEHTaPHBIH 15.01.2024
3apsan. CtpoeHue atoma
[TpOBOTHUKY U TUDIIEKTPUKH.
bu6mmoreka [{OK
4 18.01.2024
3 3aKOH COXpAHCHILA 8.01.20 https://m.edsoo.ru/ff0a8ef6
ANEKTPUUECKOTO 3apsiaa
Pemenue 3anau Ha
bubmmoreka [{OK
i 22.01.2024
35 FIPHMGIISHIE GBOHCTS 01.20 https://m.edsoo.ru/ff0a90cc
AIEKTPUICCKHX 3apsI0B
DIEeKTPUYECKUN TOK, YCIOBHS
€ro CyIIECTBOBAHUS. bubnuoreka [IOK
36 25.01.2024
M CcTOUYHMKH 3TIEKTPUYECKOTO https://m.edsoo.ru/ff0a95a4
TOKa
JleficTBUA 3IIEKTPUYECKOTO bubnuorexa [JOK
3 TOKa 29.01.2024 https://m.edso0.ru/ff0a96b2
Ypok-uccienoBanue
38 JleiicTBHE IEKTPUYECKOTO 1 01.02.2024
T0JISI Ha TIPOBOIHUKH U
JUAIEKTPUKHA"
39 DNEeKTPUYECKUI TOK B 05.02.2024 bubnuoreka [JOK
MeTajuiax, JKMIKOCTIX U ra3zax https://m.edsoo.ru/ff0a9838
40 DnexTpuyecKkas 1enb u eé 08.02.2024
COCTaBHBIE YaCTU
Cuna toka. JlaboparopHas Eufs OK
41 pabota "M3mepeHue u 0.5 12.02.2024 nommoreka L{

peryaupoBaHue CHIIbl TOKa"

https://m.edsoo.ru/ff0a8bd6



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

42

DNEKTPUUECKOE HANPSKEHHE.
Bonbt™merp. JIabopaTopHas
pabota "M3mepenue u

peryaupoBaHue HanmpsHKeHus "

0.5

15.02.2024

bubmuoreka [IOK
https://m.edsoo.ru/ff0a9e14

43

ConpoTuBieHue IPOBOJHHKA.
VY nenpHO€e CONTPOTHUBIICHHE
BEIIIECTBA

19.02.2024

bu6mmoreka [{OK
https://m.edsoo.ru/ff0aa738

44

JlaGoparopnas pabota
"3aBUCUMOCTH
AIEKTPUIECKOTO
COIPOTHBIICHUS TPOBOTHUKA
OT €ro JUIHHBI, TJIOIa/IN
MOTIEPEYHOTO CCUCHHUSI U
Marepuana"

22.02.2024

bu6moreka [IOK
https://m.edsoo.ru/ff0aa738

45

3aBHUCUMOCTE CUIIBI TOKA OT
HanpspkeHus. 3akoH Oma st
y4acTKa Ienu

26.02.2024

bu6moreka [IOK
https://m.edsoo.ru/ff0aa44a

46

JlaGopaTopHas pabota
"UccneqoBanue 3aBUCUMOCTU
CHJIBI TOKA, UAYILETO uepe3
PE3UCTOP, OT CONMPOTUBIICHUS
pEe3UCTOpa U HAMIPSIKEHUS HA
pesucrope"

29.02.2024

bu6mmoreka [JOK
https://m.edsoo.ru/ff0aa04e

47

ITocnenoBaTensHOE U
mapajjicJibHOC COCIUMHCHUA
IIPOBOAHUKOB

04.03.2024

48

JlaGopaTopHas pabora
"[IpoBepka npasuia
CIIO>KEHUS HANIPsDKEHUH pu

07.03.2024

bu6mmoreka [JOK
https://m.edsoo.ru/ff0aaa58



https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58

I10CJIEZIOBATEILHOM
COCAMHCHUU IBYX
pe3uctopos"

Jlaboparopras pabota
"[IpoBepka npaBuia i CUJIbI

bu6mmoreka [IOK

49 TOKa IPH HapajIeaIbHOM 11.03.2024 https://m.edsoo.ru/ff0aadle
COEJIMHEHUH pe3ucTOpoB"
Pemenue 3agau Ha

50 npuMeHeHue 3akoHa Oma s 14.03.2024 bubmmorekxa [{OK
Pa3IMYHOrO COETUHEHHUS https://m.edsoo.ru/ff0aaf8a
MTPOBOTHUKOB
PaboTta 1 MOIIIHOCTH

51 ANEKTPUIECKOTO TOKA. 3aKOH 18.03.2024 brbmorexa [OK

https://m.edsoo.ru/ff0ab124

Jxoyns-Jlenna
JlaGopaTtopHnast pabota

59 "Onpenenenne paboThl U 14.03.2024 bubnuoreka [IOK
MOIIHOCTH JIEKTPUYECKOTO https://m.edsoo.ru/ff0ab3e0
ToKa"
DneKTpuyecKue Henu 1

53 MOTPEOUTEIN DIICKTPUIECKOM 18.03.2024 bubnuorexa [JOK
sHeprum B ObITy. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
[ToarotoBKa K KOHTPOJIBHOU
pabore 1o Teme
"DJIeKTpUUECKHE 3apsiabl.

54 3apsKEHHBIE Tea U UX 21.03.2024 bubmmorexa [JOK

B3aUMOJCHCTBUS.
IToCTOSHHBIN dIIEKTPUYECKUN

TOK

https://m.edsoo.ru/ff0abd2c



https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c

55

KonTtponsHas pabota o Teme
"DnexTpuueckue 3apsapl.
3apspKeHHBIC Tela U UX
B3aUMOJICUCTBUS.
[TocTOSIHHBIN 2IEKTPUYECKUN

TOK"

01.04.2024

bu6mmoreka [{OK
https://m.edsoo.ru/ff0abea8

56

ITocTosTHHBIE MarHuTHI, UX
B3aUMO/JEHCTBUE

04.04.2024

57

Ypok-uccienoBanue
"U3yueHnne noneun
HOCTOSIHHBIX MAarHUTOB"

08.04.2024

bubmmoreka [{OK
https://m.edsoo.ru/ff0ac3d0

58

MaruutHoe noJie. MarautHoe
noJie 3eMJIH U €ro 3HaueHue
JUTA )KU3HU Ha 3eMiie

11.04.2024

bu6moreka [IOK
https://m.edsoo.ru/ff0acOba

59

OnbIT OpcTena. MaruutHoe
T10JI€ AJIEKTPUUECKOTO TOKa
MarauTHO€ 10Ji€ KaTYIIKU C
TOKOM

15.04.2024

bu6moreka [IOK
https://m.edsoo.ru/ff0acld2

60

[Ipumenenne
AJIEKTPOMArHUTOB B TEXHUKE.
JlaGopaTopHas pabota
"U3yueHue neicTBus
MAarHUTHOTO I10JII Ha
MPOBOJIHUK C TOKOM"

0.5

18.04.2024

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ac74a

61

DJIEKTPOABUTATENb
MOCTOSTHHOTO TOKA.
Hcnonn3oBanue
ANEKTPOIBUTaTeNeil B
TEXHUUYECKUX YCTPOMUCTBAX U

22.04.2024

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ac86c



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

Ha TpaHcnopre. JlabopaTopHas
pabota "KonctpynpoBanue u
u3ydeHue paboTol
3JIeKTpoABUTaTess"

62

Omnbrtel @apages. 3aKoH
JJIEKTPOMAarHUTHOM
naaykuu. [Ipasuno Jlenna

25.04.2024

63

OnekrporeHeparop. CrocoOs
MTOJTYYEHUS MIEKTPHUUECKON
SHEPTrUH. DIIEKTPOCTAHINN Ha
BO300OHOBJISIEMBIX UICTOYHHKAX
SHEepruu

29.04.2024

64

[ToaroroBka Kk KOHTPOJBHOMN
pabore 1Mo Teme
"DNeKTpuYeCcKrue 1 MarHUTHbIE
sIBJICHUSA"

06.05.2024

65

KonTtponbHas padoTa o Teme
"DNeKTpuUECKUEe U MarHUTHBIE
sBICHUS"

13.05.2024

bu6mmoreka [JOK
https://m.edsoo.ru/ff0acb14

66

PesepBHbIit ypok. Pabora ¢
TeKcTaMU 110 TeMe "TerioBEIe
SIBJIEHUS"

16.05.2024

bu6mmoreka [JOK
https://m.edsoo.ru/ff0accse

67

PesepBHriit ypok. Pabora ¢
TEKCTaMHU 10 TEME
"ITocTOSTHHBIN AIEKTPUUECKUI

TOK

20.05.2024

bubmuoreka [JOK
https://m.edsoo.ru/ff0acdc6

68

PesepBHriit ypok. Pabora ¢
TEKCTaMHU IO TEME
"MarauTHbIe sSBJICHUS"

23.05.2024



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

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

68
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9 KUIIACC

N KoanuecTBo 4acon DIeKTPOHHBIE
°
n/ Tema ypoka KoHTpoJbHBI Tpaxririe Aara tupposLIe
Bcero CKHe HU3ydeHus o0pa3oBaTtejibHbIE
I e padoThI
padoTsI pecypcehbl
1 MexaHnueckoe JBHKEHUE. 1 01.09.2023
MarepuanbHas TOUKa
CucreMa orcuera. Bu6 110K
nonmorexa
2 O 1 04.09.2023
THOCHTEIRHOCTD https://m.edsoo.ru/ff0ad474
MEXaHUYECKOTO JIBIKCHHUSI
3 PaBHOMEpPHOE IpsAMOJIMHEWHOE 1 07.09.2023 bubnuoreka [JOK
JIBH)KEHUE https://m.edsoo.ru/ff0ad19a
HepaBnomepHnoe
4 MPSIMOJIMHEHHOE IBUYKEHUE. 1 08.09.2023
CpenHsisi ¥ MTHOBEHHAsI
CKOPOCTH
[IpsimonuneliHoe Bu6 LIOK
nonmoTeka
5 . 1 11.09.2023
PABHOYCKOPEHHOC ABHAEHHC https://m.edsoo.ru/ff0ad8d4
Yckopenue
CkopocTh NPSMOIMHENHOTO
6 PaBHOYCKOPEHHOTO JBH)KCHHUSL. 1 14.09.2023
I'paduk ckopoctu
JlaGopaTopHas pabota
"Onpenenenre yCKOpeHus Teina
7 m I/Ip aI;Ho cxoyeHHl;M 1 1 15.09.2023 bubmorexa HOK
P pasHOycrop . R https://m.edsoo.ru/ff0adb18
JIBUKCHHH 110 HAKIIOHHOU
JI0CKOCTH"



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

CB00OOIHOE TTaIEHUE TEIL.

18.09.202
8 OmnpiTe [Masmmnest 8.09.2023
PaBHOMEpHOE NBUXKEHHE 110
9 OKPYXHOCTH. Heplion 1 4acToTa 9109 2023 bubnuorexa [JOK
oOparenus. JIlnnelHas u https://m.edsoo.ru/ff0ael76
YTJI0Basi CKOPOCTH
10 LlenTpocTpemMuTenbHOE 99 09.2023
YCKOpEHUE
[lepBriii 3akoH HptoToHA. bubnuorexa [JOK
11 25.09.2023
BexTop cuiibl https://m.edsoo.ru/ff0ae612
12 Bropoit ?:aKOH HeroToHna. 98.09 2023 bubnuoreka [JOK
PaBHonelicTBYIOIIAs cHIla https://m.edsoo.ru/ff0ae72a
13 Tpernii 3akoH HproTOHA. 99.09 2023 bubnuoreka [JOK
Cynepno3unus cui https://m.edsoo.ru/ff0ae982
Pemenue 3aga4 Ha npuMeHEHUE bubnuoreka [JOK
14 3akoHOB HproToHa 02.10.2023 https://m.edsoo.ru/ff0aeh6c
bu6moreka [IOK
15 Cuna ynpyrocrtu. 3akoH ['yka 05.10.2023 httos://m.edsoo.ru/ffaeca
16 Pemrenne 3agau mo teme «Cuiia 06.10.2023
YIOPYTOCTH
JlaGoparopnas pabora Bu6 110K
noImoTexa
17 «OmnpeaeneHue )KeCTKOCTU 09.10.2023 htts://m.edsoo.ru/ff0aee28
MIPYKUHBDY
bubmuoreka [JOK
18 Chuta TpeHHs 12.10.2023 https://m.edsoo.ru/ff0af738
19 Pemenue 3agau no reme «Cuna 13.10.2023 bubmuoreka [JOK
TPEHUS» https://m.edsoo.ru/ff0afa26
20 JlaGopaTopHas pabora 16.10.2023 bubnuorexa [IOK



https://m.edsoo.ru/ff0ae176
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

"Onpenenenne kodpdunmeHTa
TPEHUs CKOJIbXKeHus"

https://m.edsoo.ru/ff0af8be

Pemenue 3amay mmo reme

21 "3akonbl Hetotona. Cuna 19.10.2023 bubmorexa HOK
Y https://m.edsoo.ru/ff0afb8e
ynpyroctu. Cusa TpeHus
Cuna TSKeCTH U 3aKOH
BCEMHUPHOTO TATOTECHUS. bubnuorexa [JOK
22 20.10.2023
YckopeHnue cBOOOAHOTO https://m.edsoo.ru/ff0af044
TaCHUS
VYpok-koHpepenus "JIBmxenue
93 TeJ BOKPYT TPaBUTAIMOHHOTO 30.10.2023
uentpa (CosnHeyHas cucrtema).
lanaktukn"
Pemenne 3agad mo teme "Cuna Bu6 1OK
nonmoTexa
24 TSDKECTH I/IHSaKOH BCEMHUPHOTO 02.11.2023 httos://m.edsoo.ru/ff0af5ES
TATOTEHUS
o5 [TepBast kocMuUUecKasi CKOPOCTb. 03.11.2023 bubnuoreka [JOK
HeBecoMocTth u neperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBecue MarepuasibHOI
TOYKHU. AGCOJIIOTHO TBEPIOE BuG 1OK
nbnmoTexa
26 .P & 06.11.2023
reo aBHOBeCf/Ie TprHOFO https://m.edsoo.ru/ff0afe36
TeJa ¢ 3aKperIEHHO’ OChIO
BpallleHUS
27 MowmeHT cuibl. LleHTp TsoKecTH 09.11.2023
Pemenue 3agau no reme
bu6mmoreka [JOK
28 "M . 10.11.2023
OMeH: e, Lertp https://m.edsoo.ru/ff0b02b4
TSKECTH
29 [ToaroroBka Kk KOHTPOJIBHOM 13.11.2023 bu6mmoreka [JOK



https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4

pabote no Teme "MexaHU4YeCcKOe

nBIKeHue. Bzaumonencraue

Ter"

https://m.edsoo.ru/ff0b0408

30

KonTtposnsHas pabota o Teme
"MexaHN4ecKOe IBIKEHUE.
Bsaumonetictsue ten"

16.11.2023

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b06ec

31

Nmnynsce Tena. UMmynbse CUITBL.
3aKOH COXpaHEHUs UMITYJIbCA.

Ynpyroe u Heynpyroe
B3anMMOJICHCTBHE

17.11.2023

bubmmoreka [{OK
https://m.edsoo.ru/ff0b07fa

32

Pemenne 3amau mo teme "3akoH
COXpaHEHUs UMITyJIbca"

20.11.2023

bu6moreka [IOK
https://m.edsoo.ru/ff0b096¢c

33

VYpok-koHpepeHus
"PeakTUBHOE IBV)KECHHE B
NPUPOJAE U TEXHUKE"

23.11.2023

34

Mexanudeckast paborta u
MOIITHOCTh

24.11.2023

bu6moreka [IOK
https://m.edsoo.ru/ff0b0a84

35

PaGora cuibl TsKECTH, CUITBI
YIOPYTOCTH U CUJIBI TPEHUS

27.11.2023

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b0db8

36

JlaGopaTopHas pabota
«OrnpeneneHue padoOThI CUIIBI
TPEHUS IPU PABHOMEPHOM
JIBVDKEHUU TEJa 10
TOPU30HTAILHOW TIOBEPXHOCTHY

30.11.2023

37

CBs3b 3HEprUM U pabOTHI.
[TorenuuanbHas SHEPrus

01.12.2023

38

Kunernueckas sneprusi.
Teopema 0 KHHETUUECKOU

04.12.2023

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b0c32



https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32

SHEPrUuu

3aKOH COXpaHEHMsI SHEPIUU B

39 07.12.2023
MEXaHUKE
Jla6 0
40 «IflgopszI(p)ngzgzao;ax aHeHus 08.12.2023 | Dubmiorexa HOK
- P o https://m.edsoo.ru/ffOb12fe
SHEPT U
41 KonebarenpHoe ABMIKEHHE U €TO 11.12.2023 bubmmoreka [{OK
XapaKTEPUCTUKHU https://m.edsoo.ru/ff0b1858
3aTyxarolue KoJieOaHusl. Eub 10K
HOJINOTEKA
42 B . 14.12.202
bIHYJICHHEIC KONEOaHHA 023 https://m.edsoo.ru/ff0b20f0
Pe3onanc
43 MaTeMaTI/I'-IueCKI/II/I u 15.12.2023
MPYKUHHBIA MasSsTHUKA
Ypok-uccienoBanue
m «32BI/ICI/IMS)CTI> rnepuoja 18.12.2023 bubnuoreka [JOK
KoJieOaHUM OT HKECTKOCTU https://m.edsoo.ru/ff0b197a
MPYXUHBI U Macchl Tpy3a»
45 [IpeBpaienue s3uepruu npu 91.12.2023
MEXaHUYECKUX KOJIeOaHUIX
JlaGopaTopHas pabota
46 «Onpenenenue ‘laC:I:OTBI u 99 12,2023 bubnuoreka [JOK
repuoja KojieoaHu https://m.edsoo.ru/ffOblaec
MPYKUHHOTO MasiTHUKa»
JlaGoparopnas pabora
«[IpoBepka HE3aBUCUMOCTHU Eufs OK
47 nepuo/ia Kojebanuii rpysa, 25.12.2023 nommoreka L{

INOABCIICHHOI'O K HUTH, OT
MacCcChI I'py3a»

https://m.edsoo.ru/ff0b197a



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

48

MexaHnyeckue BOJIHEL.

CBolicTBa MEXaHUYCCKUX BOJIH.

HpOZ[OJII)HI)IG H MOMNCPCUHBIC
BOJIHbI

28.12.2023

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

49

VYpox-koHpepeHuus
"MexaHN4eCKHE BOJHBI B
TBEpAOM Tene. CelicMuyeckue
BOJIHEI"

29.12.2023

50

3ByK. Pacnipoctpanenue u
OTpaKeHHE 3ByKa

08.01.2024

51

Ypok-uccienoBanue
"HaOnrogenne 3aBUCHMOCTH
BBICOTHI 3BYKa OT YaCTOTHI"

11.01.2024

52

I'pomMKOCTB 3ByKa M BBICOTA
TOHA. AKYCTUYECKUH PE30HAHC

12.01.2024

53

Ypok-koHpepeHIus
"VapTpa3Byk u nHGPa3BYK B
MPpUPOAC U TEXHUKE"

15.01.2024

bu6moreka [IOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroToBka Kk KOHTPOJIBLHOM
pabore 1o Teme "3aKOHbI
coxpaHeHus. MexaHu4YecKne
KoeOaHus U BOJIHEI"

18.01.2024

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b25f0

55

KounTposbHas pabota no Teme
"3aKOHBI COXpaHEHUSI.
MexaHnyeckue KoJieOaHus 1
BOJIHBI"

19.01.2024

56

3J'IeKTpOMaFHI/ITHOC IOJIC.
QHGKTPOMaFHI/ITHHe BOJIHBI

22.01.2024

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b2abe



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

CBolicTBa AJIEKTPOMArHUTHBIX

o7 25.01.2024
BOJIH
VYpoxk-koudepenuus "llkana
AJIEKTPOMArHUTHBIX BOJIH. Eub 1OK

nonmoTexa

58 41 26.01.2024

CHOIIbSOBATIIE https://m.edsoo.ru/ffOb2fe6
ANIEKTPOMArHUTHBIX BOJIH IS
COTOBOI1 cBs3K"
VYpok-uccnenosanue "M3yuenue
CBOMCTB 2JIEKTPOMAarHUTHBIX bubnuorexa [JOK

59 29.01.2024
BOJIH C TTIOMOII[bI0 MOOMJILHOTO https://m.edsoo.ru/ff0b2c6c
tenedona"

Pemenue 3aga4 Ha onpeneneHue

60 YaCcTOTHI M JUTHHBI 01.02.2024
AIIEKTPOMArHUTHOM BOJTHBI
DeKTpOMarHuTHas MpUpoa Eu 10K

nbnmoTexa

61 .C . 02.02.2024
cpera KOpOCTvB cpeTa https://m.edsoo.ru/ff0b31d0
BosHOBEIE CBOIICTBA CcBETA
Hcrounuku cBera.

62 [Ipsimonunelinoe 05.02.2024 bubnuoreka [JOK
pacnpocTpaHeHue CBETa. https://m.edsoo.ru/ff0b3658
3atmenus CosiHna u JIyHsl
3aKOH OTpaKEHUS CBETA.

63 3epkana. Pemenue 3a1a4 Ha 08.02.2024 bubnuorexa [JOK
MPUMEHEHHE 3aKOHA OTPAKECHUS https://m.edsoo.ru/ff0b38c4
cBeTa

64 IIpenomnenune ceera. 3aKoH 09.02.2024 bubnuorexa [IOK
IIPEJIOMIICHHUS CBETA https://m.edsoo.ru/ffOb3aea

65 IlonHOE BHYTpEHHEE OTPaKEHHE 12.02.2024 Bubmmorexa LIOK

https://m.edsoo.ru/ff0b3c5c



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

cBeTa. cnoiip30BaHue HOJIHOTO
BHYTPEHHETO OTPAXXECHUS B
OIITHYECKUX CBETOBOJAX

Jlaboparopras pabota
"UccnenoBanue 3aBUCUMOCTH

66 yTiia TPeIOMIICHHUS CBETOBOTO 15.02.2024
Jy4a OT yIJia MajcHus Ha
rpaHuue "Bo3yX-cTexsio""
VYpok-koHpepeHus
"Mcnonbs30BaHue MOJTHOTO
67 BHYTPEHHETO OTPAKCHHUS: 16.02.2024
CBETOBO/IbI, OIITHKOBOJIOKOHHAS
CBSI3b"
JIunazel. OnTrdeckas cuna bubnuorexa [JOK
08 JINH3HI 19.02.2024 https://m.edsoo.ru/ffOb3f2c
69 [TocTpoenne nu3obpaxkeHui B 99.02.2024 bubnuoreka [IOK
JIMH3aX https://m.edsoo.ru/ff0b444a
JlaGopaTopHas pabota
70 "Onpenenenue (I)OKyCHOF? 93.02.2024 bubnuoreka [JOK
pacCTOSIHUA U ONITUYECKOM CHJITBI https://m.edsoo.ru/ff0b4206
cobuparomei JTUH3bI"
y -
" POK-KOHGepeHLLL bubnuoreka [IOK
71 Onruyeckue JIUH30BbIC 26.02.2024
\ https://m.edsoo.ru/ffOcOa7e
PUOOPHI
7 I'ma3 xak onTuyeckas cucrema. 99.02.2024 bu6mmoreka [JOK
3peHue https://m.edsoo.ru/ff0b4684
73 VYpoxk-koHpepenuus "ledekTs 01.03.2024

3penus. Kak coxpanuts 3peHue"



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

Pasnoxenune Georo ceera B
cnektp. OnbiTel HproTOHA.

bubmuoreka [IOK

74 04.03.2024
CrnoxxeHue CeKTpaIbHBIX https://m.edsoo.ru/ff0c0f4c
uBeToB. /lucnepcus cBera
Jlaboparoprast pad6ota "OmbITEI
10 Pa3JI0KEeHUIO OEJI0ro CBETa B Bt LOK
HOJIMOTEKA
75 CIEKTpP U BOCHPHUATHUIO 1IBETA 07.03.2024 httos://m.edsoo.ru/ffoc0e2a
MPEIMETOB TIPH UX HAOITIOICHUU
yepes 1IBETOBbIe PUIbTPHI"
Ypoxk-npaktukym "BosHOBBIE
76 CBOWCTBa CBETa: JUCIICPCHS, 08.03.2024
uHTepdepeHus u nuppaxaus"
77 Ombrter Pesepdopna u 11.03.2024 bubnuorexa [JOK
IJIaHEeTapHas MOJIEb aToOMa https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Mozaens 14.03.2024
atoma bopa
Hcnyckanue u norjonieHue EuG 1OK
nonmoTexa
79 CBeTavaTOMOM. KBaHThI. 15.03.2024 htts://m.edsoo.ru/f0cL44c
JluneiuaThie CIEKTPHI
80 Ypok-npaktukym "Habmonenune 18.03.2024 bubnuorexa [JOK
CIIEKTPOB UCITyCKaHUA" https://m.edsoo.ru/ff0c1550
81 PangnoakTuBHOCTE U €€ BUIIBI 21.03.2024 Eubmorexa HOK
https://m.edsoo.ru/ff0c1672
82 Crpoenue aToMHOrO siapa. 99 03.2024 bubnunoreka [JOK
Hyknonnas monens https://m.edsoo.ru/ff0c18ac
83 PaguoakTuBHBIE IPEBPAILICHHUSI. 01.04.2024 bubnuoreka [IOK
N3oToms! https://m.edsoo.ru/ff0clal4
84 Pemenue 3agad mo teMe: 04.04.2024 bu6mmoreka [JOK



https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14

"PagnoaKkTUBHLIE
npespaieHus"

https://m.edsoo.ru/ff0clb4a

85

[Iepnon nomypacnana

05.04.2024

86

VYpox-koHpepeHuus
"PanuoakTuBHBIE U3TyYCHUS B
IpUpOJIe, MEAULIMHE, TEXHUKE"

08.04.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c2126

87

SAnepubie peakiuu. 3aKOHBI
COXpaHEHUs 3apsiI0BOTO U
MaccoBOTO YHUCE

11.04.2024

bu6mmoreka [{OK
https://m.edsoo.ru/ff0cl1c58

88

DHeprus CBA3M aTOMHBIX sJIEP.
CBs13b MacChl U SHEPTUH

12.04.2024

bu6moreka [IOK
https://m.edsoo.ru/ffOcld7a

89

Pemenue 3agayd mo reme
"SAnepubie peakun"

15.04.2024

90

Peakuuu cunTe3a u AeneHUS
saep. ICTOUHUKH HEprun
CouHIia 1 3B€31

18.04.2024

bu6moreka [IOK
https://m.edsoo.ru/ff0c1e88

91

VYpoxk-koudepennus "AnepHas
sHepreTuka. JlencTBus
PaMOaKTUBHBIX U3ITy4YEeHUN Ha
JKUBBIE OpraHu3Mbl"

19.04.2024

92

[ToaroToBKa K KOHTPOJIBHOU
pabore 1o Teme
"DJIEKTPOMAarHUTHOE TOJIE.
DNEeKTPOMAarHUTHBIE BOJHBIL.
KBanToBble siBneHUs"

22.04.2024

bubmuoreka [JOK
https://m.edsoo.ru/ff0c223e

93

KonTtponpHas pabota o teme
"DIEeKTpPOMAarHUTHOE MOJIE.
ONEKTPOMAarHUTHBIE BOJIHBI.

02.05.2024



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

KBauroBrie saBienms"

[ToBTOpenue, oboOIIeHNE.

bu6mmoreka [{OK
4 .05.2024

o Ha60pilTOpHHe paES OTBLTIO " 03.05.20 https://m.edsoo.ru/ff0c245a
Kypcy "B3aumoneicteue Ten
[ToBTOpEeHue, 06001IEHNE.

95 Pemenue pacueTHbIX U 06.05.2024 bubnuorexa [JOK
Ka4yeCTBEHHBIX 3a/1a4 M0 TeMe https://m.edsoo.ru/ff0c2572
"TernmoBbIe MpoIecchl"

[ToBTOpEeHue, 06001IEHNE.

96 Pemrenne pacueTHsIx U 10.05.2024 bubnuoreka [JOK
Ka4eCTBEHHBIX 3a71a4 IT0 TEME https://m.edsoo.ru/ff0c2a2?2
"KIIJI TerioBsIX ABurarencii”

[ToBTOpEeHnue, 06061IEeHNE.
Pemenue pacueTHbIX 1 bubnuoreka [JOK

97 13.05.2024
Ka4eCTBEHHBIX 3a7a4 II0 TEME https://m.edsoo.ru/ff0c2b30
"KII/ snexrpoycTtaHOBOK"

[ToBTOpEeHME, 060OIIECHNE. EuG 1OK
nonmoTeka

98 Ha6op:c}Toprle paboThI IO ) 16.05.2024 https://m.edsoo.ru/ff0c2c52
Kypcy "CBeTOBBIC SIBJICHUS
[ToBTOpEHME, 00OOIIECHNE.

99 Pabora ¢ Texctamu 1o Teme 17.05.2024 bubnuoreka [JOK
"3aKOHBI COXpaHEHHUS B https://m.edsoo.ru/ff0c2d6a
MeXaHuKe"

[ToBTOpEHME, 000OIICHNE. Eu OK
100 | Pabora ¢ TekcTamu 1O TeMe 20.05.2024 nommoteka 11
https://m.edsoo.ru/ff0c2e82
"Konebanus u BoaHBI"
101 [ToBTOpeHnue, 060061IeHNE. 93.05.2024 bubnmoreka [JOK

Pabora ¢ Texctamu 1o Teme

https://m.edsoo.ru/ff0c3044



https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044

"CBeTOBBIE SIBJICHUS"

[ToBTOpenue, oboOIIeHNE.

102 | PaGora c TeKCTaMH IO TEME 1 24.05.2024
"KBanrtoBas u siaepHas ¢usuxa"
OBIIEE KOJIMYECTBO YACOB I1O0 102 97

[TPOTPAMME




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

» dusuka, 8 knacc/ [lepeimkun .M., UBanoB A.U., AkiimoHepHoe o0I11eCTBO
«3narenscrBo «lIpocsemenue»
» dusuka, 9 knacc/ [epeimkun .M., I'yrauk E.M., UBanos A.U., IletpoBa

M.A., AKHI/IOHCPHOC 06IHCCTBO «H3paTenbcTBO «HpOCBeH_ICHI/IC»

METOJIUYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

®dusuka s yuureneit: cailt B.H. Eroposoii http://fisika.home.nov.ru
dwusrka CTyJICHTaM M IKOJbHUKAM: o0Opa3oBaTeIbHbIN MpoekT A.H. Bapruna
http://www.vargin.mephi.ru

Ousuka.py: CalT 115 ydamuxcs U npernojiaBarenei ¢uszuku http:// www
fizika.ru

du3MKOMII: B MOMOIIh HaunHatomeMy ¢hu3uky http://physicomp.lipetsk.ru
XabapoBckas kpaeBas (PU3MKO-MaTEMaTHIECKas IIKOJIa
http://www.khspu.ru/~khpms

konpHas dhusuka qis yuutenei u yaeHukoB: caiT A.JI. Cakouya http://www
alsak.ru

Anepnas dusuka B UaTepHeTe http:/nuclphys.sinp.msu.ru OnmuMmnuaasr mo
¢busuke Beepoccuiickas onmMmnaa MKOJILHUKOB 10 (DH3UKE

http://phys.rusolymp.ru luctanimonnas onummuasa rno Gpusuke -



TEJIEKOMMYHHKAIIMOHHBIA 00pa30BaTeNbHbINA IPOEKT
http://www.edu.yar.ru/russian/projects/predmets/physics Jlucranimonnsie
ABpUCTUYECKHUE oMMIHUabl o pusuke http:// www eidos.ru/olymp/physics

MockoBcKas pEeruoHajibHas OoJuMIINajaa IKOJIbHHUKOB I10

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCbBI U PECYPCBI CETHU
MHTEPHET

Komnexnus Poccuiickoro o61ieo0pa3oBaTensHOTO MopTaia
http://experiment.edu.ru

OTtkpeIThIi KOUTeK: Pusnka http://www.physics.ru

DNeMEeHTHI: MOMYJISIPHBIN caliT 0 pyHIaMeHTaIbHON Hayke http://www.
elementy. ru

lNazera «®usuka» U3narensckoro noma «IlepBoe ceHTIOps»
http://fiz.1september.ru

EctecTBenHO-Hay4yHas 1ikosia TOMCKOTO MOJUTEXHUYECKOTO YHUBEPCUTETA
http://ens.tpu.ru 3anumaTenpHas Gu3MKa B BOpocax U oTBeTax: cat B. Enpkuna
http://elkin52.narod.ru

http://ifilip.narod.ru

Nudbopmarmonaplie TEXHOIOTUN HA ypoKkax (hu3uku. HTEpaKkTUBHAS aHUMAITS
http://somit.ru Pemenus 3amay n3 yueOHukoB o ¢usuke http://www. irodov.
nm.ru

http://barsic.spbu.ru/www/tests TepMmogrHaMHUKa: FIEKTPOHHBIA YISOHHK 110



¢duzuke http://fn.bmstu.ru/phys/bib/I-NET Ypoku no MmonekynsipHolt ¢usuke
http://marklv. narod.ru/mkt ®u3nkam — npenoxaBaTessiM U CTyI€HTaM
http://teachmen.csu.ru

®dusuka B anumanusax http://physics.nad.ru

®dusuka B npe3enTanusx http:/presfiz.narod.ru

®dusuka B mkoie: caiit M.b. JIkBoBckoro http://gannalv.narod.ru/fiz
®usuka Bokpyr Hac http://physics03.narod.ru @usuka ayig Bcex: 3ajauu no

¢usuke c pemenusmu http://fizzzika.narod.ru



