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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 ¢u3MKEe HA YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUS
COCTaBJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHUU K PE3yJIbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxke ¢ yuétoM (enepanbHOU paboueit mporpaMmMbl BOCIIUTAHUS U
Konnenmuu npenogaBanust yueoHoro npeamera « Duznkay.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHOHAYYHON TIpPaMOTHOCTH OOYYAarOUIMXCSI M OPTraHU3ALMI0 H3Y4YCHHS
bu3MKKM Ha NESITeNIbHOCTHOW ocHOBe. B mporpamme mo (usuke yduTHIBAIOTCS
BO3MOXKHOCTH Yy4yeOHOro mpenMera B peanusanuu TpedoBanuit ®I'OC OO0 k
IJIAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM OOy4EHHs, a TAaKKe
MEXIIPEIMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX NPEIMETOB HAa YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[Iporpamma no ¢u3uke ycraHaBIMBaeT pacmupe/ieieHrue yueOHOro maTepuana
1o rojam oOydeHus (IO Kjaccam), MpejyiaraeT MPUMEPHYIO MOCIEI0BATEIbHOCTh
U3Y4YEHUS! TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS IMPEIMETHOTO COAEpKaHUA U
y4€Te BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuxcs.

[TporpamMmma no ¢usuke pa3zpaboTaHa € LENbI0 OKa3aHUS METOAUYECKOU
NOMOIIM YUYUTEIIO B CO3/IaHUU paboyell mporpaMmbl 0 y4eOHOMY HPEIMETY.

®du3zurka ABIAETCS CUCTEMOOOPA3YIOUIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4€OHBIX
IPEIMETOB, IMOCKOJBbKY (PU3NYECKHe 3aKOHBI Jie)KaT B OCHOBE MPOLECCOB U
SABJICHUM, W3yyaeMbIX XHUMHEH, Ouosiorued, actpoHomuend u ¢GU3NIECKON
reorpadueii, BHOCUT BKJIAJ B €CTECTBEHHOHAYyYHYI0 KapTUHY MU,
npenocTaBiseT HauOosiee sICHble OOpas3lbl NPUMEHEHUs HaydHOro MeToja
MO3HAHUA, TO €CTh CII0C00Aa MOTYYEHHUsI JOCTOBEPHBIX 3HAHUI O MUpE.

Opnna U3 THaBHBIX 337a4 (PU3MUecKoro oOpa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHMsI COCTOMT B (DOPMHUPOBAHUM ECTECTBEHHOHAYYHOM I'PAaMOTHOCTH U
MHTepeca K HayKe y 00y4arouuxcs.

N3yyenne ¢usukum Ha 0a30BOM ypOBHE MPEIOJIaracT OBJAJCHHE
CIIEIYIOUUMU KOMIIETEHTHOCTSIMHU, XapaKTEPHU3YIOIIMMHU €CTECTBEHHOHAYYHYIO
I'PaMOTHOCTH:

e HAy4YHO OOBSICHATH SIBJICHUS;

e OIIEHUBATH U MOHUMATH OCOOEHHOCTH HAYYHOTO UCCIICIOBAHNUS,

e HHTEPOPETUPOBATH  JaHHBIE U  HCIOJB30BaTh  HAy4YHbIC
JI0Ka3aTesIbCTBA JIJISl OJIyYEeHHS BBIBOJIOB.

[lenn wusyueHuss (PU3NKK HA YpPOBHE OCHOBHOrO 0OIIero oOpa3oBaHUS
onpenenensl B Konmenmuu mpenonaBanus ydeOHoro mnpenvera «®Dusmka» B
oOpa3oBaTenpHBIX oOpraHuzauusix Poccuiickoit @Denepanuu, peanTu3yOIINX
OCHOBHbIE  00I11€00pa3oBaTeNIbHbIE MPOTPAMMBI, YTBEPKIEHHON pElIeHHEM



Komnerun MunucrepctBa npocsemienust Poccuiickoit denepanuu (mpoTokoa oT 3
nexadpst 2019 r. Ne [1K4BH).
Heau uzyyenust pu3suKu:

npuoOpeTeHne HMHTEepeca M CTpEeMJICHHs] OO0y4aroumxcsi K HaydyHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE WX HMHTEJUIEKTYalIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE NMPEACTABICHUI O HAYYHOM METOJIE MO3HAaHUs U (POPMUPOBAHUE
UCCIIEIOBATENECKOTO OTHOIICHUS K OKPYKAIOIIUM SIBICHUSM;
¢bopMUpOBaHHE HAyYHOTO MHUPOBO33PEHUSI KaK pe3yjbTaTa H3yYCHUS
OCHOB CTPOCHHMsI MaTepuH U (pyHAaMEHTATbHBIX 3aKOHOB (DU3HUKHU;
(dbopMupOBaHKE TPEJICTABICHUNA O PO (UMKHU ISl Pa3BUTUSA APYTUX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHI;

pa3BUTHE  MPEIACTaBICHUH O  BO3MOXKHBIX  chepax  Oyamyuier
npo¢eCCUOHATIBHON JIeSITEIbHOCTH, CBSI3aHHOU ¢ (DM3UKOM, MOJATOTOBKA K
JanbHeNeMy oOy4eHHUIO B 3TOM HaIlPABJICHUU.

JlocTrKeHHre 3TUX IIeJIed MporpaMMbl MO (U3WKE Ha YPOBHE OCHOBHOTO
oO1rero o0pa3oBaHusi 00ECIEUMBACTCS PEIICHUEM CIIEAYIONINX 3a1aY:

NpUOOpPETeHUE 3HAHWA O JUCKPETHOM CTPOSHWW  BENIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUYCCKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSIX;

NpUOOpPETEeHNE YMEHUN ONMUCHIBATH U OOBICHATH (DU3UUECKHUE SBICHUS C
WCITOJIb30BAaHUEM TTOJTYICHHBIX 3HAHUM;

OCBOCHHME METOJIOB PEIICHHUS TNPOCTEUITUX PacUYETHBIX 3amad ¢
UCTIOJIb30BaHUEM bu3nIecKux MOJICIICH, TBOPYECKHUX u
MPaKTUKOOPUEHTUPOBAHHBIX 33/1a4;

pa3BUTHE YMEHUN HAOMIOAATh MPUPOJIHBIC SBICHUS U BBITIOJHSITH OMBITHI,
JabopatopHble  pabOThl M DKCIEPUMEHTAJIbHBIE HCCIEIOBAHUS C
WCITOJIb30BAaHUEM U3MEPUTEITBHBIX TPHOOPOB;

OCBOCHHE MPUEMOB pabOThl ¢ MHpOpMaIel GU3NIECKOro COACepKaHuUs,
BKJTFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JOCTKEHUAX (U3HMKHU, aHAIU3 U
KPUTHUYECKOE OIICHUBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu podheCcCHUOHATIBHON JAeSTEILHOCTH, CBI3aHHBIMU
C (U3NKOH, W COBPEMCHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTIDKEHUSIX (DU3UIECKOM HAYKH.

Ha w3yuenne ¢usuku (0a30BbI YpOBEHb) HA YPOBHE OCHOBHOTO OOIIETO

oOpa3oBanus oTBoauTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HEJENIO), B §
KJ1acce — 68 yacoB (2 vaca B Hejeno), B 9 kinacce — 102 ygaca (3 yaca B HeZeI0).

[Ipennaraemseiii B mporpaMmMe 1o (u3Mke mnepedyeHsb JadopaTopHBIX padoT U
OIBITOB HOCUT PEKOMEHIATENIbHBINA XapaKTep, YUUTEINb JeJIaeT BRIOOP MPOBEACHUS



7a0b0paTOpHbIX PabOT M OMBITOB C YYETOM HWHIUMBUIYAIBbHBIX OCOOCHHOCTEH
oOy4JaronmMxcs, Crucka HKCIEPUMEHTAIbHBIX 3a/laHUi, MPEeJIaraeMbIX B paMKax
OCHOBHOI'0 TOCYJJapCTBEHHOTO dK3aMeHa 1o (pu3uKe.



COJEPKXAHUE OBYUYEHUA
7 KUIIACC

Paznen 1. ®usuka u €€ poJib B IO3HAHUU OKPY/KAIOIIEro Mupa.

®uszuka — Hayka O mnpupone. fABneHus npupoapl. PU3HYECKHUE SBICHUS:
MEXAHUYECKHUE, TEIUIOBBIE, JNEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BenuuyuHbL. 3Mepenune Qu3nueckux BenuuynH. DuU3NYECKUE
npubopsl. [lorpemHocTs u3mMepeHunit. MexxayHapoHasi CUCTEMa €IMHHII.

Kak ¢usuka u JApyrue ecTeCTBEHHbIE HAyKHM H3Y4yaloT MPUPOY.
EcTecTBeHHOHAy4YHBIM METOJA TMO3HAHUS: HAOIIOJEHUE, IMOCTAaHOBKAa HAYYHOTO
BOIIPOCA, BBIIBUKEHUE TUIIOTE3, SKCIIEPUMEHT MO MPOBEPKE TUIOTE3, OOBSICHEHUE
HaOmogaemoro siBiaeHus. Onucanue GU3NUEeCKUX SIBICHHUM ¢ TOMOIIBIO MOJIETIEH.

Jlemoncmpayuu.

1. MexaHuueckue, TEIUIOBbIE, DJJIEKTPUYECKUE, MArHUTHBIC, CBETOBbIC

SBJICHUS.
2. ®duznueckue nmpuOOPHI U MPOLEAYypa NPSIMbIX U3MEPEHUIN aHAJIOTOBBIM U
U(POBBIM MPUOOPOM.
Jlabopamopuvie pabomul u onvimaul.
1. OmnpenesieHHe IEHBI IeJICHUS IIKaJIbl K3MEPUTEIIBHOTO Mprbopa.
2. M3mepeHue pacCTOSTHUN.
3. H3mepenue o0bEéMa KUAKOCTH U TBEPJOTO TEa.
4. OnpezneneHue pa3MepoB MajbIX TEN.
5. M3MepeHue temrieparypbl IIpA MOMOIIM KUJIKOCTHOIO TEPMOMETpa U
JIaTYUKA TEMIIEPATYPHI.

6. IIpoBenenue uccienoBaHus MO MNPOBEPKE TUIIOTE3bl: JAIBHOCTH MOJETA
[IapuKa, MyImeHHOTO TOPU30HTAIBHO, TeM OoJibllie, YeM OO0JIbIlle BHICOTA
ITyCKa.

Paznen 2. IlepBoHayajibHbIe CBeIeHUS 0 CTPOEHUM BellleCTBA.

Ctpoenue BemiecTBa: aTOMbl M MOJICKYJbI, HX pa3Mepbl. OmbIThI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBrxkenne yacTtul BemiecTBa. CBSi3b CKOPOCTH JBUKEHHUSI YACTHUI[ C
TeMriepatypoil. bpoyHoBckoe aBuxenue, nuddys3us. BzaumoneicTBue uacTuil
BEIIECTBA: MPUTSHKEHNUE U OTTAJIKUBAHHUE.

ArperatHbie COCTOSIHUSI BEUIECTBA: CTPOEHUE Ta30B, XKUIAKOCTEH U TBEPJBIX
(kpucTaIMyecknx) Tesl. B3auMoCBs3b MEXJy CBOMCTBAMM BELIECTB B Pa3HBIX
arperaTHBIX COCTOSHUSX M UX aTOMHOMOJICKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

1. Habnronenue 6poyHOBCKOTO JBUKCHHUS.



2. HabGmonenue nuddyszuu.
3. HaOmionenue  siBneHuid,  OOBSACHAIOMIMXCS  MPUTSIKEHUEM WM
OTTAJIKMBAHUEM YaCTUI] BEIIECTBA.

Jlabopamopuvie pabomul u onvimol.

1. OueHka JuaMerpa aromMa METOAOM PsAOB (C  HCIOJIBb30BAaHUEM

dbotorpaduii).

2. OnbITHI 10 HAOJIOCHHUIO TETIOBOT'O PACIIMPEHHUS Fa30B.

3. OnbITHI 10 OOHAPYKEHUIO JEHCTBUS CUII MOJICKYJISIPHOTO IPUTSIKEHUS.

Pa3nea 3. JIBuskeHHe U B3aUMOJAEHCTBHE TeJl.

Mexannueckoe HnBWKEHUE. PaBHOMEpPHOE W HEPABHOMEPHOE JIBUKCHHUE.
Cxopoctb. CpeliHsAsl CKOPOCTh MPU HEPABHOMEPHOM ABWKEHHH. Pacuér mytu u
BPEMEHU JIBUKEHHUSI.

SlBneHne nHepuMM. 3aKOH HMHEpUMM. B3aMMoAenCTBHE TENl KaKk NPUYMHA
W3MEHEHHsSI CKOPOCTH JBWXXEHWs Tell. Macca Kak Mepa HHEPTHOCTH Tea.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIEC
o0BbEMa BellecTBa.

Cuila Kak XapakTepucTUKa B3auMojeicTBUs Tenl. Cuila ynpyrocTd W 3aKOH
['yka. 3MepeHue CHIlbl ¢ TOMOIIBIO AUHAMOMETpA. SIBJIECHHUE TIATOTEHUS W CHIIA
TskecTd. CHila TSDKECTH Ha Apyrux manerax. Bec tena. Hesecomocts. Crioxkenne
CWJI, HAMPABJIEHHBIX MO OJHON mpsiMoil. PaBHoxelcTBytomas cuii. Cuiia TpeHUsl.
TpeHne CKOJIbXKEHUS U TPEHUE MOKOSA. TpeHue B MPUPOJIE U TEXHUKE.

Hemoncmpauuu.

HabGnrogenne MexaHn4ecKoro IBUKEHHUS TeNa.
N3Mepenne CKkOpoCTH MPSAMOJIMHEUHOTO JBUKEHUS.
HabGnronenue siBjeHUST MHEPIIHH.

1

2

3

4. HaOmroneHue u3MeHeHUs1 CKOPOCTHU MPU B3aUMOJICHCTBUM TEJI.

5. CpaBHEHHME MaccC IO B3aUMOJICHCTBUIO TE.

6. CnoxeHue CuJj, HalpaBJIEHHBIX MO OAHOM MPSIMOA.

Jlabopamopuvie pabomul u onvimol.

1. OmnpenesieHHE CKOPOCTH PAaBHOMEPHOTO JABUXKEHUS (IlIapuKa B )KUIAKOCTH,
MOJIEJIN AJIEKTPUUECKOTO aBTOMOOMJIS M TaK Jajiee).

2. OmpeneneHrie CpeHEN CKOPOCTH CKOJBXKEHHS OpycKa WM ILIapuKa o
HAaKJIOHHOM IJIOCKOCTH.
OmnpeneneHue MIOTHOCTH TBEPAOTO TeNa.

4. OmbITHI, JEMOHCTPHUPYIOIIME 3aBUCUMOCTh pacTsDKeHHsS (nedopmariun)
MPY>KUHBI OT TIPUIIOKEHHOM CHUITBI.

5. ONBITBI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHUS CKOJIBKEHUS OT
Beca Teja M XapakTepa CONPUKACAIOIINXCS MOBEPXHOCTEH.

Pa3znen 4. /laBjieHue TBEPABIX TeJl, ) KMAKOCTEH U ra3os.



JaBnenue. CriocoObl yMEHBIIEHUSI U YBETUYEHUS NaBieHus. JlaBieHue rasa.
3aBUCMMOCTh JaBJEHUS raza oT o0bEma, Temmeparyphl. llepenaya naBieHus
TBEPABIMU TEJIAMH, KUIAKOCTAMU U raszamu. 3akoH Ilackans. [IHeBMartnueckue
MAaIIMHbI. 3aBUCUMOCTh JAaBJICHHS >KHJIKOCTH OT TIyOuHBL. [ 'mapoctatuyeckuit
napagokc. Coobuaromuecs: cocynbl. [ napaBinuecKkie MEXaHU3MBbL.

AtMocdhepa 3emnn u atrmocdepHoe naBieHue. [IpuuuHbI CyliecTBOBaHUS
BO3yIIHOM 000sioukn 3emiu. OmnbiT Toppuyemnu. M3mepenue arMochepHOro
JaBJICHUS. 3aBUCUMOCTh aTMOC()EpPHOTo JAaBIECHUS OT BBHICOTHI HaJl YPOBHEM MOPAI.
[TpuGops! 17151 U3MEPEHUs aTMOCPEPHOTO JTABICHHUS.

JlericTBue KUAKOCTH M ra3a Ha NOTPY:KEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cuia. 3akoH Apxumena. [lnapanue ten. BozayxomnnaBanue.

Jemoncmpayuu.
3aBUCUMOCTB JAABJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiaeHUs ) KUIKOCTBIO U Ta30M.

Coobmiaromuecs cocyabl.

['mapaBauueckuu mpecc.

[TposiBnenue nefcTBus aTMOCHEPHOTO JTaBICHMUSL.

3aBUCUMOCTh BBITAJKHUBAIOLIEH CHJIBI OT 00bEMa MOTPYKEHHOW YaCTU
TE€JIa ¥ ITIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITAIKUBAIOLIEN CUIIBI BECY BBITCCHEHHOW JKUIKOCTH.

8. YCJOBHE IUIaBaHUs TEJN: MJABAHUE WJIU MOTPYKEHHUE TEJ B 3aBUCUMOCTH
OT COOTHOUIIEHUS INIOTHOCTEN Tea U )KUIAKOCTH.

Jlabopamopuvie pabomul u onvimel.

1. HccnepgoBaHue 3aBUCMMOCTH Beca Tejla B BOAE OT 00bEMa NOrpyKEHHOM B
KUJKOCTh YaCTH TeJa.

2. OmnpeneneHue  BBITAJIKUBAIOIIEW  CHUJIbI, JCHCTBYIOIIEH Ha  TeJo,
IIOIPYKEHHOE B JKUIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUIIBI, AEUCTBYIOIIEH Ha TEIO
B KUJKOCTH, OT Macchl TeJa.

4. OnpIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTH BBITAJIKUBAIOIICH CHUJIBI,
JIEUCTBYIONIEH HaA TEJIO B KUAKOCTH, OT O00BEMa TMOTpYyKEHHOU B
MKUIKOCTh YACTH T€Ja U OT MJIOTHOCTH >KUJIKOCTH.

5. KoHcTpyupoBaHue apeomerpa WM KOHCTPYMPOBAaHUE JIOAKU U
OIIpELEIIEHUE €€ IPYy30H0ABEMHOCTH.

Pa3znea 5. PaGoTra u MOIHOCTB. JHepPrus.

Mexanuueckasi pabota. MOIITHOCTS.

[IpocTbie MexaHU3MbI: pblyar, OJOK, HAKJIOHHAs IJIOCKOCTh. IIpaBuiio

paBHOBecusi pbryara. [IpumeHeHue mpaBuia paBHOBECHS pblyara K OJIOKY.
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«3onoroe mnpaBuno» wmexaHuku. KIIJ mnpocteix wmexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY M TEXHUKE.

Mexannueckass dHeprus. KuHeTmueckas W INOTEHUUAIBHAS DHEPTHS.
[IpeBpalieHrie 0JTHOTO BUIa MEXAaHUYECKOW SHEPTHH B IPYroil. 3aKOH COXpaHEHUS
DHEPIUU B MEXAHHKE.

Jemoncmpayuu.

1. IIpumepsl NPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimaul.

1. Omnpenenenue pabOThl CUJIBI TPEHUS MPU PAaBHOMEPHOM JIBHXKEHUH Teja

10 TOPU3OHTAIBHOU IMOBEPXHOCTH.
2. HccnenoBanue ycinoBuil paBHOBECHUS pblUyara.
3. H3amepenue KIIJl HakTOHHOI MIIOCKOCTH.

4. V3yuyeHune 3aKOHA COXPAaHEHUS MEXAHUYECKOM YHEPTUH.
8 KVIACC

Pa3zgea 6. TeruioBble sABJICHUS.

OCHOBHBIEC TIOJOXEHUSI MOJICKYISIPHO-KUHETUYECKONM TEOPUU CTPOECHUS
BemiecTBa. Macca U pa3Mmepsl aTOMOB M MOJIEKYJ. ONBIThI, MOATBEPKIAOIINE
OCHOBHBIE MOJIOKEHUS MOJICKYJIIPHOKUHETUUECKOU TEOPUH.

Monenu TBEPAOro, JKHUIKOTO U Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsCHEHUE CBOMCTB Ta30B, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE TMOJIOKEHUNW MOJEKYJIIPHO-KUHETUYECKOW TEOPUHU.
CmauuBaHNE U KallWJUISIPHBIE SIBJICHU. T€IIOBOE paCIIMPEHUE U CKATHE.

Temneparypa. CBsi3b TemIlepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBUKEHUS
yactull. Buyrpennss osHeprus. CnocoObl H3MEHEHHS BHYTpPEHHEH OJHEpPruu:
Temionepeaaya 151 COBEPIIICHUE paboThI. Bunsr TEIUIONEepEeAaUM:
TEIIONPOBOJHOCTh, KOHBEKIIHS, U3IyYEHHE.

KonudectBo TemnoTsl. YenbHas TEMJIOEMKOCTh BelIeCTBa. TermiooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIUIOBOro Oamanca. [lmaBnenue wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BELIECTB. YAEIbHAS TEIUIOTA IUJIABJICHUSA.
[TapooOpazoBanue u konHjaeHcaiusa. Mcmapenue. Kumnenue. YjaenbHas TerioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEpaTypbl KHUIIEHHS OT aTMoc(hepHOro
JTaBJICHUS.

BrnaxHocTts BO31yXa.

DHeprus TOIUIUBA. Y IeJIbHAs TETIOTa CTOPAHUSL.

[Ipunuuner pabotsl TeraoBbix jaBurarenei KIIJ[ termoBoro asuraresns.
TermioBbie ABUTATENIN U 3aIIUTa OKPYKAIOIIEH CPEIbI.

3aKOH COXpAaHEHUS U MPEBPAILCHHS YHEPTUH B TEIJIOBBIX MPOLECCAX.

Hemoncmpayuu.

1. Habnronenue 6poyHOBCKOTO JBUKCHHUS.
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HaGmonenune nuddysuu.

HabmroieHue siBleHU CMaYMBaHMSI U KaMJUIAPHBIX SBJICHHIA.
HabmroieHue TermmoBoro pacumpeHust Ted.

V3meHeHnue naBieHUS Ta3a MPU U3MEHEHHH 00BhEMa M HArPEBAHWH WIIA
OXJIXKICHUH.

[TpaBuiia u3MepeHus TEMITEPaTypHhI.

Buner Teronepenadm.

OxJaxieHue Ipu COBEPIICHUHN PaOOTHI.

HarpeBanue npu coBepIieHNH padOThl BHEITHUMHU CHJIAMHU.

. CpaBHEHME TEIUTOEMKOCTEN PA3IMYHBIX BEIIECTB.

. Habmonenue kuneHus.

. HabmoieHue nocTossHCTBa TEMIEPATyphl MPH TUIaBJICHUH.
13.

Moenu TenJIOBBIX IBUTaTEICH.

Jlabopamopuvie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OneITH IO OOHAPYKEHUIO IEHCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.
OMnbIThI O BBIPALIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIM caxapa.
OnpIThl 1O HAOIIOJIEHUIO TEIUIOBOIO PACIIMPEHUSI Ta30B, KUIKOCTEH U
TBEPABIX TEIL.

OmnpeneneHue AaBiIeHUs BO3AyXa B OaJUIOHE IINPULA.

OnbIThl, AEMOHCTPUPYIOIIME 3aBUCUMOCTH JIaBJICHHUS BO3JyXa OT €ro
00BEMa U HATPEBAHUS WIIH OXJIAXKICHHUSI.

[IpoBepka runoTe3bl JUHEUHOM 3aBUCUMOCTH JJIMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUECKOUN TPyOKE OT TeMIEPaTyphl.

HaOnronenne wW3MEHEHMs] BHYTPEHHEH OSHEpPruud Tejla B Ppe3ysibTaTe
TEeIJIoNnepeay U padOThl BHEITHUX CUJI.

HccnenoBanre sBI€HHUS TEIJIOOOMEHAa TPH CMEIIMBAHWHM XOJIOAHOW U
ropsiuer BOJIBL.

OnpeneneHue  KOJMWYECTBA  TEIUIOTHI, TMOJYYEHHOTO  BOJOW  IpHU
TEIJI000MEHE C HArPEThIM METATUYECKUM ITUITUHAPOM.

OmnpeneneHue yaelnbHON TEIIOEMKOCTH BEIIECTBRA.

HccnenoBanne mponecca UCIapeHusl.

Ornpenenenne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

Onpenenenue yaenbHON TEMIOTHI IIJIaBJICHUS JIbIA.

Pazgen 7. JaekTpudeckue 1 MarHUTHbIE SIBJICHUS.

OnekTtpuzanus Tel. J[Ba poaa 3ieKTpuyecKux 3apsiioB. BzaumoneiicTBue
3apsbKeHHBIX  Ten.  3akoH Kymona (3aBUCMMOCTh  CHJIBI  B3aMMOJICHCTBUS
3apSKEHHBIX TEJ OT BEIMYMHBI 3apsII0OB U PACCTOSHUS MEXTY TEJIaMH).

Onekrpuyeckoe mnotsie. Hanpsoxk€HHOCTH 3iekTpudeckoro noisisd. IlpuHnmn
CYIEPIIO3ULIUN 3IEKTPUUECKUX MOJIEH (Ha KAUECTBEHHOM YPOBHE).



Hocutenu sneKTpuyecKux 3apsiioB. DJIEMEHTAPHBIA JJICKTPUUECKUM 3apsijl.
Ctpoenue aroma. IIpoBONHMKM W  JMAJIEKTPUKUA. 3aKOH  COXPAHEHUS
AIEKTPUYECKOTO 3apsa.

DNEeKTPUYECKU TOK. YCIOBUSI CYIIECTBOBAHUS DJIEKTPUUECKOIO TOKA.
N cTOYHUKM TOCTOSIHHOTO TOKa. JIeMCTBUSA JJIEKTPUYECKOrO0 TOKa (TEMIOBOE,
XUMHUYECKOE, MAarHUTHOE). DJIIEKTPUUECKHUI TOK B KUJKOCTIX U razax.

Onektpuueckas menb. Cuna  Toka.  DJIEKTPUUECKOE  HAMNPsKEHHUE.
ConpoTuBiieHHE MPOBOJIHUKA. ¥YJEIbHOE CONMPOTHUBJIEHUE BemiecTBa. 3akoH Oma
nns yyactka nend. [locnemoBarenbHoe W mapajlieibHOE — COCIMHEHUE
MIPOBOJIHUKOB.

PaGota ® MOIIHOCTH dJIEKTpUYECKOro ToKa. 3akoH JDxoyns—JleHna.
DnexkTpudecKre 1enu U MOTPpeOUuTeIn dIEKTPpUIecKoil sHeprun B 0biTy. KopoTkoe
3aMBIKaHUE.

[TocTossHHbIE ~ MarHuThl.  B3auMoaeHcTBHE  IOCTOSIHHBIX ~ MarHUTOB.
MarnutHoe nosie. MarHuTHOE 10Ji€ 3€MJIM U €r0 3HAYCHUE JJIS )KU3HU Ha 3eMIle.
Oneir  Opcrega. MarauTHoe TMOJ€  3JIEKTPUYECKOro Toka. IlpuMeneHue
AJIEKTPOMArHUTOB B TEXHUKE. J[€MICTBME MArHUTHOIO MOJISI HA IIPOBOJIHUK C TOKOM.
DIIEKTPOJABUTATENL TMOCTOSTHHOTO TOKa. VCMoNb30BaHUE 3JEKTPOJABUTATENECH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. SABnenue snekrpoMarHuTHOM uHAYKUuK. [IpaBuno Jlenua.
DNeKTporeHepaTop. CriocoOb1 MOJTYYEHHUS AIEKTPUUYECKOM SHEPTUH.
DJIEKTPOCTAHIIMY HAa BO30OHOBIISIEMBIX HCTOUHHUKAX YHEPTUH.

Hemoncmpauuu.

DJeKTpU3anus Tell.
JIBa pozia 3JIEKTpUUYECKUX 3apsSa0B U B3aUMOJCHUCTBUE 3aPSKEHHBIX TEJ.
YCTpOUCTBO U IEUCTBUE IEKTPOCKOTA.
DJIEKTPOCTATUYECKAS UHAYKIIUSL.
3aKOH COXPAHEHUS JICKTPUUECKUX 3aPsI0B.
[IpOBOJHUKH U TUDIICKTPUKH.
MoaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO TOJIA.
HcTouyHMKH TOCTOSIHHOTO TOKA.
JleicTBHS DIEKTPUYECKOTO TOKA.
. DNEKTPUYECKUIN TOK B KUJKOCTH.
. I'a30BbIM pasps.
. U3mepeHnune cuibl TOKa aMIepMETPOM.
. I3MepeHnune 3J1eKTpUYeCcKOro HapsKEHUS BOJIBTMETPOM.
. Peocrar 1 MarasuH COpOTUBIICHUM.
. BzauMoieiicTBrE€ TOCTOSIHHBIX MAarHUTOB.
. MozennpoBaHre HEBO3MOXXHOCTH PA3ACICHUS MTOJOCOB MATHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MoaenupoBaHue MarHUTHBIX ITOJIEN MOCTOSHHBIX MarHUTOB.

OnbIT Ipcrena.

MarauTHoe 1oJjie Toka. DJIeKTPOMArHuT.

JlelicTBHE MarHUTHOTO TOJI HA TPOBOJHUK C TOKOM.

DNEKTPOJIBUTATEIb MOCTOSHHOTO TOKA.

HccnenoBanue sBJICHUA 3JICKTPOMArHUTHON MHIYKIIHH.

OnbiTel Dapajes.

3aBUCHUMOCTh HAMpaBJICHUS HWHAYKIMOHHOTO TOKa OT YCJIOBUH €ro
BO3HHKHOBEHHS.

DNeKTpOoreHepaTop NOCTOSHHOTO TOKA.

Jlabopamopuvie pabomul u onvimaol.

1.

o v kW

10.
11.

12.

13.

14.

15.

16.

OnpITel MO HAOIMIOACHUIO DJJICKTPU3AIMHU TN HHIAYKIUEH U TpH
COMPUKOCHOBEHUH.

HUccnenoBanne NOEUCTBUS JJEKTPUYECKOTO TMOJISI HA TPOBOJHUKH H
JTIADJICKTPUKH.

COopka u mpoBepka pabOThI AIEKTPUICCKON LN OCTOSHHOTO TOKA.
N3MepeHue u peryaupoBaHue CUIIbI TOKa.

N3mepeHue u peryJiupoBaHue HAIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKa, WAYILIETO 4Yepe3 pPe3UcTop, OT
COIIPOTHUBIICHUS PE3UCTOPA U HANIPSKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPHUPYIOLINE 3aBHCHUMOCTbD AJIEKTPUYECKOTO
COMPOTUBJICHUS TPOBOJHUKA OT €ro JUIMHBI, IUIONIAAW TMOMEPEUHOro
CEUYEHHUS U MaTepuaa.

[IpoBepka mpaBwia CIOXKEHUS HANPSHKEHUM MpU MOCIEA0BATEILHOM
COEJIMHEHUH JIBYX PE3UCTOPOB.

IIpoBepka mpaBwia Jjisi CWIbl TOKa MpU TapaJJICIbHOM COCIMHEHUU
PE3UCTOPOB.

OmnpeneneHue padOTHI ANEKTPUUYECKOTO TOKA, UAYIIIETO Yepe3 PE3UCTOP.
OnpenesieHue MOIIMHOCTH  AJIEKTPUYECKOTO TOKa, BBIJACIAEMON Ha
pe3ucTope.

HccnenoBanre 3aBUCMMOCTH CWJIBI TOKA, MAYIIETO Yepe3 JaMIIOUKy, OT
HaINpsHKEHUs Ha HEW.

Onpenenenue KIIJ[ narpeBares.

HccnenqoBanne MarHUTHOTO B3aUMOJCHCTBHS MIOCTOSTHHBIX MarHuTOB.
N3ydyeHne MarHUTHOTO TMOJS TOCTOSIHHBIX ~ MAarHUTOB IPU  HUX
00OBbEIMHEHUU U Pa3/ICJICHUH.

HccnenoBanue AeMCTBUS DJIEKTPUYECKOIO TOKA HA MArHUTHYIO CTPEJIKY.



17. OOBITBI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIbl  B3aWMOJECHCTBUS
KAaTyIIKM C TOKOM M MAarHUTa OT CHJIbl TOKAa W HaNpaBJEHUS TOKa B
KaTyIIKE.

18. M3yueHue nelCTBUSI MArHUTHOTO TOJI1 HA TPOBOJHUK C TOKOM.

19. KoHcTpynpoBanue u uzydeHue padoThl 31€KTPOABUTATEIIS.

20. smepenue KII/] anekTpoaBUraresibHOM yCTaHOBKH.

21. OnBITBI IO UCCICOOBAHUIO SIBJICHUSA JIIEKTPOMAarHUTHON WHIYKIUU:
WCCIICIOBAHUE W3MEHEHWW 3HAYEHHS W HANPABICHHUS HWHAYKIHMOHHOTO
TOKA.

9 KJIACC

Pasznen 8. Mexanuyeckue siBJIeHUsI.

Mexannueckoe nBwxkeHHE. MarepruanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXAHMYECKOIO MABWKEHHUS. PaBHOMEpHOE NPSAMOJIMHEWHOE
nBrkeHue. HepaBHoMmepHoe npsiMonnHeNHOE ABMKeHUE. CpellHssl 1 MTHOBEHHAas
CKOpOCTb TeJla IIPU HEPABHOMEPHOM JIBUKECHUMU.

VYckopenue. PaBHOyCKOpeHHOE HpsiMOJMHENHHOEe JBUKeHue. (CBOOOJIHOE
nagenue. OnwiTel ['anues.

PaBHOMepHOE ABMXKEHUE MO OKpY>KHOCTH. Ilepmon u ydacrora oOparieHus.
JInnerHasa u yriioBasi CKOpocTHU. LIeHTpocTpeMUTEIbHOE YCKOPEHHUE.

[IepBsIii 3ak0H HbtoToHa. Bropoii 3akoH Herotona. Tpetuit 3akon HeroToHa.
[IpyHIMN CyNIepIIO3UIMHU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHUS CKOJILKEHHU S, CHIIa
TPEHUS MTOKOSI, APYTUE BUJIbI TPEHUSL.

Cuna TsXKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOpEHHE CBOOOIHOTO
nanenus. JBwxkenue miaHeT Bokpyr Comuna. IlepBasg kocmuyeckas CKOpPOCTb.
HeBecoMocCTh 1 neperpysKu.

PaBHOBecue matepuanbHON TOYKU. AOCOMOTHO TBEPAOE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3aKPETIJIEHHON OChIO BpaieHusi. MomeHT cuiibl. LleHTp TsikecTw.

Nmmynbe tena. M3mMeHeHne ummyiibea. MIynbe cuiibl. 3aKOH COXPAaHEHHMSI
MMIYyJibCa. P€akTUBHOE NBUKEHUE.

Mexannueckass paboTra W MOIIHOCTh. PaboTa cuil TsKECTH, YNPYTroCTH,
TpeHusi. CBs3b dHEPruM U paboThl. [loTeHIIManbHas YHEPTUS Tela, MOTHATOTO Hall
IMOBEPXHOCTHIO 3eMIH. [IoTeHIIManbpHas sHeprust cxaTtou npyxuHbl. Kunetnueckas
sHeprus. Teopema 0 KMHETHYECKOW SHEPIHMHU. 3aKOH COXPAHCHHSI MEXAHUYECKOU
SHEPTHUH.

Hemoncmpauuu.

1. HalnroneHme MexaHMUeCKOro JBMKEHUS Tela OTHOCHTEIBHO Pa3HBIX Tell

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

CpaBHeHuE TyTEd W TPACKTOPUW ABUKEHHS OJHOTO M TOrO XK€ Tena
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBUKECHHUS.
HccenenoBanne Npu3HaKkOB PaBHOYCKOPEHHOIO IBUKECHUS.

Habnronenue 1BM>KEHMS TeJla IO OKPY>KHOCTH.

Hab6mronenne MexaHMuecKuX SBJICHUM, TPOUCXOISIINX B CUCTEME OTCUETa
«Tenexka» mnpu €€ PaBHOMEPHOM M YCKOPEHHOM JBHWKCHHHU
OTHOCHUTENFHO KaOWHEeTa (PU3UKH.

3aBUCUMOCTh YCKOPEHUSI TeJa OT MAacChl Tejla U JACHCTBYIOIIEH Ha HETo
CHJIBL.

Habmroienue paBeHcTBa CHII ITPU B3aUMOJICHCTBUU TEII.

M3meHeHue Beca Tesa Ipu yCKOPEHHOM JBHKCHUH.

[lepenaya uMIrybca py B3aMMOJEHCTBUU TE.

[IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOJICUCTBUU TEJL.

CoxpaHeHHEe UMITyJIbCa IPA HEYIPYTOM B3aUMOJECHCTBUN.

CoxpaHeHue UMITyJIbCa IPU a0COIIOTHO YIPYTroM B3aUMOJIEHCTBUU.
Habitoienue peakTUBHOTO ABU)KECHUS.

CoxpaHeHHe MEXaHUYECKON SHEPTrUU PH CBOOOTHOM MaJICHUU.
CoxpaHeHrne MEXaHUYECKOM SHEPIUU IIPU JBHKEHUH TeNa MO IEVCTBUEM
IPYKUHBI.

Jlabopamopuwvie pabomul u onvimol.

1.

KoHcTpyupoBanue TpakTa JJisi pa3roHa U JajbHEUIIEro paBHOMEPHOTO
JBYDKCHUS [IApUKA WIIN TEJIECKKH.

OrnpeneneHue CpeaHEel CKOPOCTH CKOJIBKEHHS Opycka WM JBUKECHUS
[IapyKa MO HaKJIOHHOW ITOCKOCTH.

OnpeneneHue yCKOpEHHsI Teja IMPU PABHOYCKOPEHHOM JIBUKEHUH IO
HAKJIOHHOM TJTIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MYyTH OT BPEMEHU NPU PaBHOYCKOPEHHOM
JIBM)KCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3bI: €CIW TpPU PABHOYCKOPEHHOM JIBIDKCHHH 0O€3
HayaJbHOM CKOPOCTU IYTHU OTHOCATCS KakK PsJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIHNE MPOMEKYTKH BPEMEHH OJIMHAKOBHI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHHS OT  CHJIBI
HOPMAaJIbHOTO JIABJICHHUSI.

Omnpenencaue kKodGphUIMeHTa TPEHUS CKOJIbKCHHS.

Onpenenenue KECTKOCTH NPYKUHBI.

OmnpeneneHue pabOTHI CUJIbI TPEHUS NMPU PAaBHOMEPHOM JBIKCHUHU Teja
110 TOPU3OHTAIBHON MOBEPXHOCTH.



10. Ompeenienne  pabOThl  CHJIBI  YNIPYTOCTH MpU  MOABEME TIpy3a ¢
MCITIOJIb30BAaHUEM HEMOABMKHOTO U MOABUKHOTO OJIOKOB.

11. MI3y4yeHue 3aKk0Ha COXPAHEHUS SHEPTUU.

Paznen 9. Mexanuveckue Koj1e0aHus U BOJHBI.

KonebarensHoe nBmxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHMI: TIEPHOT,
4acToTa, aMIUIUTyAa. MaremMaTuyecKuil U NpyKUHHbIM MasATHUKU. [IpeBpamnieHue
HHEPTUU MPH KOJIeOATETHLHOM JIBHXKCHHH.

3aryxatomue — koneOanus.  BwiHykaennele — konebanms.  Pe3onanc.
Mexannueckue BoaHbl. (CBOWCTBA MeEXaHWYECKMX BOJIH. [IpoposibHble U
MONIEPEYHbIE BOJHBI. [[MMHA BOJHBI H CKOPOCTH €€ PacnpOCTPAHEHUS.
MexaHnuecKkue BOJIHBI B TBEPJOM TEJE, CEHCMUYECKUE BOTHBI.

3Byk. ['poMKOCTh 3Byka W BbicOTa ToHA. OTpaxkeHue 3Byka. MHbpasByk u
yJIBTPa3BYK.

Hemoncmpauuu.

1. HaGnronenue koneOGaHWil Ted MOJA JNEUCTBHEM CHIIBI TSDKECTH W CHJIBI
YIOPYTOCTH.

Hab6mronenue konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.
HabGnronenue BoIHYXAEHHBIX KOJI€OaHU U PE30HAHCA.
PacnpoctpaneHnue npo10ibHBIX U MOMEPEYHBIX BOJH (HA MOEIH).
HabGnronenune 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
. AKyCTHYECKHUI pe30HaHC.
JIaﬁopamopubze pabomul u onvimel.
1. OmpenenieHWe YacTOTHl M TMEpUoja KoJieOaHUM MaTeMaTU4eCKOTO
MasiTHUKA.

2. Ompenenenrie 4acTOTHl U IEpHOJIa KoeOaHUl MPY>KUHHOTO MasTHUKA.

3. HccnenoBanue 3aBUCUMOCTH TIepHOJia KOJIEOAHHM MOABEIICHHOTO K HUTH

rpy3a OT IJIMHBI HUTH.
4. VccrnenoBaHue 3aBUCHMOCTH MEPUOIA KOJIeOaHUN MPY>KMHHOTO MasiTHUKA
OT Macchl rpy3a.

5. IIpoBepka He3aBHUCHUMOCTH TIepHoJia KojeOaHUil Tpy3a, MOJBEIICHHOTO K
HUTHU, OT MACCHI Ipy3a.

6. ONBITBI, JACMOHCTPUPYIOIIME 3aBUCUMOCTh  MEpHoJia  KojeOaHui
MPY>KMHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTU MPYKUHBI.

7. W3mepenue yckopeHus cBOOOHOTO MaeHUS.

Paznen 10. DneKTpOMArHUTHOE 1MOJI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.

ODJIEKTPOMarHUTHOE  TOJIE.  OJJEKTPOMAarHuTHele  BOJIHBL.  (CBoOMCTBa
ANEKTpOMarHuTHhIX BOdH. Illkanma siekTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
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QJICKTPOMArdMTHBIX BOJIH AJIA COTOBOM CBSI3H.



DJneKTpoMarauTHas npupoga csera. CKOpocTh cBeTa. BonHOBBIE CBOWCTBA
CBETA.

Jemoncmpayuu.

1. CBoiiCcTBa 3JIEKTPOMAarHUTHBIX BOJIH.

2. BonHOBBIE CBONMCTBA CBETA.

Jlabopamopuvie pabomul u onvimaul.

1. W3yueHue CBOWMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOHIBHOIO

TenedoHa.

Pa3znen 11. CBeToBbIe SIBJICHHS.

JlyueBas  mogmenr»  cBera.  Mcrounmkm — cBera.  [Ipsamonunernnoe
pacnpoctpaneHue cseta. 3atmeHuss Connua u JIynel. Otpaxkenue csera. Ilnockoe
3epKaJIo. 3aKOH OTPAKEHHUS CBETA.

[Ipenomnenue cBera. 3akOoH IpernomieHuss cBera. llomHoe BHyTpeHHee
OoTpakeHue cBeTa. lCcronb30BaHWE TMOJHOTO BHYTPEHHEIO OTpPaKEHUS B
ONITHUYECKUX CBETOBOJAX.

Jlunza. Xox unyueid B JumH3e. Onruyeckas cucreMa (Qoroanmnaparta,
MHUKpPOCKOIIa M Tejeckona. I'Jla3 kak onTudeckas cucrema. biaum3opykocTs u
JATbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoToHa. CrioxeHue
CHEKTpabHBIX LBETOB. J(Hcnepcus cBeTa.

Jemoncmpayuu.

[IpssMOTMHENHOE pacIpOCTPAaHEHNE CBETA.

OTtpaxeHune cBeTa.

[Tonyyenune n300paxeHuil B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.

[IpenomiieHue cBera.

OnTuyecKuil CBETOBO/I.

Xop ntydeil B coOuparonieit JIMH3e.

XO0J ny4yer B pacCenBAIOIIECH JIMH3E.

[Tony4yenune n300pakeHU C TOMOIIBIO JTUH3.

[Tpuniun geiictBus doToanmapara, MUKPOCKOTIA M TEJIECKOIIA.

10. Moaens rnasa.

11. Pa3noxenue 6e5oro cBera B CIEKTP.

12. [lony4yenue 6e0ro cBeTa MpH CI0KEHUH CBETa Pa3HbIX I[BETOB.

Jlabopamopuwie pabomul u onvimaol.

1. HccnepgoBaHue 3aBUCMMOCTH yria OTPAa)KEHHsS CBETOBOTO Jiyda OT yIUIa
najieHusl.

2. M3yueHue xapakTepUCTUK U300paKeHUs MPEAMETA B IUIOCKOM 3epKaie.

3. HccnenoBanue 3aBUCHUMOCTH yria MPEIOMIIEHUS CBETOBOTO Jiy4a OT yrIJia
NaJEHUS HA TPAHULIE «BO3TyX—CTEKIIOM.
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4. TlomyyeHue n300pa’keHUI C TOMOIIBIO COOMPAIOIIEH JTUH3BI.
Omnpenenenue (HOKYCHOTO pACCTOSHUS U ONTHUYECKOM CHIIBI coOMparoiei
JIVH3BI.

6. OIBITHI 110 PA3JI0KEHUIO OEJIOr0 CBETAa B CHEKTP.

7. OmBITBI MO BOCTPHUSTHIO LIBETA MPEAMETOB IMPH UX HAOIIOACHUM uepe3
[[BETOBbIE (DUIIBTPHI.

Pa3nen 12. KBanroBble ABJI€HHUS.

OmnbiTel Peszepdopaa u mnanerapHas mozaens aroma. Mogenb aroma bopa.
Hcnyckanue u MoriomeHne ceeta aroMoM. KBaHThl. JInHENYaThle CIEKTPHI.

PamnoaktuBHOCTE. Anb(a, OeTa- u ramma-usnydeHus. CTpoeHHEe aTOMHOTO
anpa. HykionHas wmoxaens atomHoro sdnpa. M3otombl. PannoakTuBHBIE
npeBpaieHus. [lepron nomxypacnana aTOMHBIX SIIED.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUS 3apAIOBOTO M MAaCCOBOI'O YHCEIL.
OHeprusi CBsI3M aTOMHBIX saep. CBs3b Maccel M dHepruu. Peakuum cuHTe3a U
nenenus saep. crounnku s3ueprun CosHIa U 3BE3 .

SAnepnas sHepretka. JleWcTBUS paguOAKTUBHBIX HW3JIYYEHUH HA >KUBBIE
OpTaHU3MBI.

Hemoncmpauuu.

1. CHexTpsl U3Iy4eHHUS U HOTJIOIEHUS.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. ChekTp BoAOpoaa.

4. HaOmronenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOLIUX U3TYyYEHUN.

6. Peructpanus uznydeHus: IpUPOTHBIX MUHEPATIOB U IPOTYKTOB.

Jlabopamopuwvie pabomul u onvimaol.

1. HaGnroneHue CrulONIHBIX U JIMHEWUYATHIX CIIEKTPOB U3ITyUCHUS.

2. UccnenoBanue TpeKOB: M3MEPEHUE HHEPTrUU YACTULBI MO TOPMO3HOMY

nytH (1o ¢potorpadusam).

3. M3mepenue pagnoakTuBHOTO (POHA.

IHoBTOPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpUTENHEHO-0000MIAIOIMINI MOYJTH TIPEAHA3HAYECH I CUCTeMAaTH3allun
U 0000meHUsT MPEeIMETHOTO  COACPKAHUS M OMNbITa  JACATEIbHOCTH,
NPUOOPETEHHOTO MPU U3YUYEHUH BCETO Kypca (PU3MKH, a TAKXKe JJI1 MOJATOTOBKHU K
OCHOBHOMY TOCYIapCTBEHHOMY »5K3aMeHy MO (usuke g oO0ydarommxcs,
BBIOpABIIMX ATOT Y4EOHBII peaAMET.

[Ipu M3y4eHUH AAHHOTO MOJYJISI PEaTU3YIOTCSI U CUCTEMATU3UPYIOTCS BUJIbI
NesATEIbHOCTH, HA OCHOBE KOTOPBIX 00eCreurnBaeTCsl JOCTUKEHUE MPEAMETHBIX U
METANpEeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToOB  00yueHus, GopMHUpyeTCs
€CTECTBEHHOHAy4YHass TPaMOTHOCTb: OCBOEHUE HAYYHBIX METOIOB HCCIEAOBAHMS



SBJICHUM TPUPOABl M TEXHUKHU, OBJIAJCHUE YMEHUAMH OOBACHATH (pu3myeckue
ABJICHUSI, NPUMEHSS T[OJy4YEHHBbIE 3HAHHWs, pelmaTrh 3aJadyd, B TOM YHCIE
Ka4E€CTBEHHBIE U SKCIIEPUMEHTAJIbHBIC.
[IpuHIMNIMANBHO AESATEIBHOCTHBIM XapaKTep JaHHOTO pa3jielia Pealn3yeTcs
32 Ccu€T TOro, 4YTo OOy4YaroUIMecs BBIMOJHSIOT 3aJaHUsl, B KOTOPBIX UM
npearaeTcs:
HAa OCHOBE TIOJIYYCHHBIX 3HAHWI pacrno3HaBaTh M HAYYHO OOBSICHATH
bu3ndecKue SBICHUS B OKPYKAIOIIECH MPUPO/IC U TTOBCETHEBHOM JKU3HMU;
WCITOJIb30BaTh HAYYHBIC METOJIBI UCCICAOBAHUSA (PU3NUCCKUX SIBJICHUH, B TOM
YHUCIIE I MPOBEPKHU TMIIOTE3 U MOJTYUYECHUSI TEOPETUUECKUX BBIBOJIOB;
OOBSCHATh HAy4YHbIE OCHOBBI HaWOOJIEE BAXHBIX JOCTHXKCHHM COBPEMEHHBIX
TEXHOJIOTUH, HAIIPUMEDP, IPAKTUYECKOTO UCITOJIb30BaHUS PA3JIUYHBIX NCTOUHUKOB
SHEPIrUH HAa OCHOBE 3aKOHA MPEBPALICHUS U COXPAHECHUS BCEX M3BECTHBIX BHUJIOB
SHEPIHUH.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3ydenue (Hu3MKu Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUs HAMpaBICHO

Ha JOCTH)KEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pe3ynbTaToB.

B pesynbrare nzydenus Gpu3MKM Ha YPOBHE OCHOBHOTO OOIIIET0 00pa3oBaHus

y oOyuaroierocsi 0yayT copMupoBaHbI CIEAYIOUINE JIUYHOCTHBIE PE3yibTaThl B
YaCTHU:

1) naTpuOTHYECKOT0 BOCIIMTAHMS:

— MPOSIBIICHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUUCKOMN
(u3nUecKol HayKH;

— LIEHHOCTHOE OTHOIIEHHUE K TOCTUXKEHUSIM POCCUNUCKUX YUEHBIX-(U3UKOB;

2) rpamIaHCKOro0 ¥ TyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS:

— TOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCYKJI€HUU OOIIECTBEHHO 3HAUMMBIX
U ITUYECKHX TpoOJieM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM
JOCT)KEHUM (PU3UKH;

— OCO3HAaHHME BAXHOCTH MOPAIBHO-3TUYECKUX MPUHIMIIOB B JESITEIbHOCTH
YYEHOT0;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

— BOCIIPUSITUE ICTETHUYECKUX KadyeCcTB (PU3NUECKOW HAyKu: €€ TapMOHUYHOTO
MMOCTPOCHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

— OCO3HaHUE IEHHOCTH (U3MYECKOW HAayKh KaK MOIIHOTO HHCTPYMEHTA
IIO3HAHUSI MHPA, OCHOBBI PAa3BUTHsI TEXHOJIOTHUM, BaXXKHEMIIEH COCTABIIAIOLLIEH
KYJBTYPBI;

— pa3BUTHE HAay4YHOW JHOOO3HATEIBHOCTH, MHTEpPEca K HCCIEI0BATEIbCKON
NEATEIIbHOCTH;

5) ¢opmupoBaHus  KyJAbTYpPbl 3A0POBbS MU  IMOLUMOHAJIBHOIO
0/1aronoJIy4us:

— OCO3HaHHUE IIeHHOCTU Oe3omacHoro oOpas3a >KU3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTH TMPaBHJI OE30MacHOTO TOBEICHUS Ha
TpaHCIIOPTE, Ha JOpOrax, C JJEKTPUUECKMM U TEIUIOBHIM 000pYyJOBaHUEM B
JIOMAITHUX YCIIOBUSIX;

— c(hopmMupoBaHHOCTh HaBblKa pedIieKCUH, MpPU3HAHUE CBOETr0 IMpaBa Ha
OImMUOKY ¥ TAKOTO K€ MpaBa y APYroro 4eJoBeKa;

6) TPy10BOI0 BOCIIMTAHMS:

— AKTHBHO€ y4YacTHE B PEIICHUM MPAaKTUYECKUX 3a1ad (B paMKax CEMbH,
0o0pa3oBaTEeNbHOM  OpraHM3ald, TOpojJa, Kpas) TEXHOJIOTUYECKON U



COIIMAJIbHOM HAINpPaBJICHHOCTH, TPEOYIOMMX B TOM 4YHCIE U (DU3NUYECKHUX
3HaHUM;

e — MHTEpEC K MPAKTUYECKOMY U3YyUCHUIO NMPODECCHil, CBA3aHHBIX C (HU3UKOM;

e 7)3KOJIOrHYECKOr0 BOCIIMTAHUSA:

e — OpHCHTAIMS HA MpPUMEHEHHE (PU3MYECKUX 3HAHUN JJIA peIIeHus 3aJad B
o0JlacTH OKpy’Karollel cpeapl, IUIAaHUPOBAHUSA IIOCTYNIKOB M OLIGHKH HX
BO3MOYKHBIX IMOCIICICTBUN [ OKPYKAIOIIEH CPEbI;

e — OCO3HaHHWE TJI00ATLHOTO XapakTepa 3KOJOTMYECKUX MpoOJieM W MyTed HX
pelIeHus;

e 8) amanTanmuum K HU3MEHSIIOIIMMCS YCJOBHSIM COLHUAJIBHON W NMPHUPOTHOM
cpeasbl:

e — TMOTPEOHOCTh BO B3aUMOJECUCTBUU MPU BBHIIIOJIHEHUU HCCIECIOBAHUN U
POCKTOB (M3UYCCKOW HAIMpPaBICHHOCTH, OTKPBITOCTH OMBITY M 3HAHUSAM
APYIux,

e — TIOBBIICHHE YPOBHS CBOEM KOMIIETEHTHOCTH Ye€pe3 MPAKTHUYECKYIO
JESATEIbHOCTD;

e — TOTPeOHOCTH B (DOPMUPOBAHMH HOBBIX 3HAHUM, B TOM YHCIIe POPMYIUPOBATH
WJICU, TIOHSATHUSI, TUIIOTE3bI O PU3NUECKUX OOBEKTaX U SIBJICHUSAX;

e — OCO3HaHME JNePUIUTOB COOCTBEHHBIX 3HAHHUI U KOMIIETEHTHOCTEHW B 00JaCTH
busuKy;

e — IUIAHUPOBAHUE CBOETO Pa3BUTHUS B MNPUOOPETEHUM HOBBIX (U3UYECKUX
3HAHUI;

e — CTpPEMJICHHEC aHAJIM3UPOBATH U BBISBJISATH B3aUMOCBSI3H IIPUPOIBI, OOIIECTBA U
ASKOHOMMKH, B TOM YHUCJIE C UCTIOIb30BaHUEM (DU3NUECKUX 3HAHUIA;

e — OLEHKA CBOMX JCWCTBHH C YYETOM BIMSHHS Ha OKPYXKAIOIIYIO Cpexdy,
BO3MOJKHBIX TJIOOAJIBHBIX MOCIICICTBHUM.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pesynabTaTe OCBOCHHS TpOrpaMmbl 1O (U3MKE HA YPOBHE OCHOBHOTO
oO1iero 06pa3zoBanus y o0ydaromierocs: OyayT chopMUpOBaHbl MeTanpeaAMeTHbIe
pe3yJabTaThl, BKIFOYAIOIINE TI03HABATEIbLHBIC YHUBEPCATbHBIC YICOHbBIC CHCTBUS,
KOMMYHUKATHBHBIC  yHHBEPCAJIbHBIC  Y4eOHBIC  JICUCTBUS,  PETYJSTHBHBIC
YHUBEpCaAIbHBIC YI€OHBIC TICUCTBUS.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

Bba3oBbie Jjornueckue 1eiicTBUA:



BBISIBJSITh W XapaKTEpU30BaTh CYIIECTBEHHBIE MPHU3HAKA OOBEKTOB
(ssBIIEHUN);

yCTaHaBIIMBATh CYIICCTBCHHBIN MPU3HAK KIACCU(PUKAINN, OCHOBAHHS IS
000OIICHHS U CPaBHEHHS,;

BBISIBIIATH 3aKOHOMEPHOCTH W ITPOTUBOPEUHS B pacCMaTpUBaeMbIX (pakTax,
TAHHBIX U HAOIIOICHUSIX, OTHOCSIINXCS K (DU3UUECKUM SIBIICHUSIM;
BBISIBJISITH TIPHUYMHHO-CJICAICTBEHHBIC CBS3M TPHU HM3YUYCHUU (PU3NIECCKUX
SIBJICHWA W TIPOIIECCOB, JI€JaTh BHIBOJBI C MCIOJIB30BAaHUEM JCTYKTHBHBIX
Y WHIYKTUBHBIX YMO3aKIIIOUCHHUM, BBIIBUTATh THIIOTE3bl O B3aUMOCBS3SIX
(bU3UYECKUX BEIINYHH;

CaMOCTOATENILHO BBIOMpPATh CHOCOO pernieHus: y4eOHOW (u3nuecKon
3aaun (CpaBHEHHE HECKOJBKHUX BApUAHTOB peEIIEHUs, BHIOOp Hamboiee
MOJIXOJISIIIIETO ¢ YUETOM CaMOCTOSITEIHHO BBIICTICHHBIX KPUTEPHEB).

ba3oBble ucciiefoBarTe/IbCKHe JeiiCTBUS.

HCITI0JIb30BATh BOMPOCHI KaK UCCIIEOBATEIbCKUI HHCTPYMEHT MTO3HAHMS,
MPOBOJIUTH 10 CAMOCTOSITEILHO COCTABIIEHHOMY TUTAHY OIIBIT, HECIOMXKHBIH
bu3MYecKuil IKCIIEPUMEHT, HEOOJBIIOE HCCIAeAOBaHUE (PU3UUECKOTO
SIBJICHUS,

OIICHWBATh HA TPUMEHUMOCTh H JOCTOBEPHOCTh HH(OpPMAIIHIO,
MOJIYYCHHYIO B XOJI€ UCCIICIOBAHUS WU DKCIIEPUMEHTA;

CaMOCTOATENEHO (POPMYIUPOBATH 000OIIEHUS U BBIBOJBI 1O PE3yJIbTaTaM
POBEAEHHOTO HAOIIOIEHUS, OIBITA, UCCIICIOBAHHS,

MPOTHO3WPOBATh BO3MOXKHOE JallbHEWIee pa3BUTHE  (DUIUICCKUX
MIPOIIECCOB, & TAK)KE BBIJIBUTATH MPEATIONOKESHUS 00 UX pa3BUTUU B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

Pabora c nunopmanmueii:

NPUMEHSATH Pa3IMYHbIE METObl, UHCTPYMEHTBI U 3alpPOCHI MPU MOUCKE U
orOope MH(POPMALMM WIA JaHHBIX C Y4YETOM MPEJIOKEHHOW Yy4eOHOU
(bu3UYeCKON 3a1a9H;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MHPOPMAIIIO
pa3IMyYHBIX BUAOB U (OPM MPEICTABICHMUS,

CaMOCTOATENbHO BBIOMpaTh ONTUMaJbHYIO (GOpPMY MpEICTaBIICHUS
uHpoOpMalMu W WUIIOCTPUPOBATH pelIaeMble 3aJaud  HECIIONKHBIMU
CXeMaMH, AuarpaMMaMu, HTHOU TrpauKoi U MX KOMOMHALIUSMHU.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:

B XOA€ OOCYXIeHUusi y4eOHOro Marepuania, pe3yJbTaToB J1abopaTOPHBIX
paboT ¥ MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY 0OCYXTaeMON TEMBI U
BBICKA3bIBaTh WJCU, HAIlleJICHHBIE HA pEUICHUE 33Jaud U TMOAAEp KaHHe
0J1aroKeIaTeIbHOCTH OOIICHHUS,



CONIOCTABIISITh CBOU CYXICHHS C CYXACHUSMH JAPYTHX YYaCTHUKOB
auaora, oOHapy>KUBAaTh Pa3IMuUe U CXOJCTBO MO3UIINH;

BBIPQKATh CBOIO TOYKY 3PEHUS B YCTHBIX U MMMCHMEHHBIX TEKCTaX;
MyOJIMYHO TIPECTABISATH PE3YJIbTAThl BEIIOJHEHHOTO (PH3UYECKOTO OIBITA
(9KCIIepUMEHTA, UCCIICOBAHMS, IPOCKTA);

NOHUMATh W UCIOJIb30BaTh  IPEUMYIIECTBA  KOMaHAHOW U
WHIUBUyalbHOW pabOThI TpPHU PEHICHUH KOHKPETHOH (U3UUECKON
pobIeMBl;

NPUHUMAThH IIEJTH COBMECTHOU JESTEILHOCTH, OPTaHU30BBIBAThH JACHCTBUS
no e€ IOCTIDKEHMIO: PpaCIpeleNiiTh pOoid, OOCYXJaTh MpPOLECCH U
pe3yIabTaThl COBMECTHOM pabOThI, 000011aTh MHEHHS HECKOJIBKUX JIFO/ICH;
BBITOJIHATH CBOIO YacTh PabOThI, JOCTHTasi KAYECTBEHHOTO Pe3yibTara Io
CBOEMY HAINpABJICHUIO W KOOPJAWHUPYS CBOM JCHCTBUS C APYyTUMH
YJIeHAMH KOMaH/Ibl,

OLIEHMBATh Ka4eCTBO CBOET0O BKJIaJa B OOIIMH MPOAYKT MO KPUTEPHUSM,
CaMOCTOSITENIHO C(HOPMYITHMPOBAHHBIM YUaCTHHUKAMH B3aHMO/ICHCTBHSL.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusauus:

BBISIBIIATH TIPOOJIEMBI B JKU3HEHHBIX M YYCOHBIX CUTYyaIMSIX, TPEOYIOITUX
TUTSL petieHust (GU3NISCKUX 3HAHUM;

OpUEHTHUPOBAThCS B  PA3IMYHBIX  MOAXOAAaX TMPHUHATUS  PEIICHUMN
(vHIMBUAYaTbHOE, TIPUHATHE PEIICHHS B TPYIIE, MPUHATHE PEIICHUN
rpyIIon);

CaMOCTOSITENTHO COCTaBJIATh AITOPUTM PeIlieHUsT (PU3UUECKOl 3aJaun HIIn
IlaHa MCCIEOBAaHUSI C YYETOM HMEIOIIUXCS PECYpPCOB U COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEeHTUPOBATH MIpeiaraeMbie BApUAHTHI pEIICHUM;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

JaBaTh aJICKBAaTHYIO OLIEHKY CUTYallMU U IPEAIAraTh IUIaH €€ U3MEHEHUS;
OOBSCHATh NPUYUHBI  JOCTHXKEHHUS  (HEIOCTHXKEHHS]) pe3yibTaToB
NeSITEIbHOCTH, AaBaTh OLEHKY NMPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBBI B ACSITENBHOCTH (B TOM YHCIIE B XOJ BBINOJHEHUS
(Gu3MYeCKOro HMCCIEOBAHMS WM MPOEKTAa) HA OCHOBE HOBBIX
O00CTOSITENIBCTB, W3MEHUBIIMXCS CHUTYyallUid, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHUBATbH COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSAM;

CTaBUTb ce0s Ha MECTO JIPYroro 4ejoBeKa B XOJE CIIOpa WM JAUCKYCCUU
Ha HAy4HYIO TEMY, [IOHUMATh MOTUBBI, HAMEPEHMS U JIOTUKY JIPYroro;



MPU3HABATh CBOE MPaBO Ha OIMIMOKY MpHU perieHU (U3NIECKUX 3a/1a4 UK
B YTBEPKJICHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO JPYroro.

IHNPEAMETHBIE PE3YJIBTATBI

K xoHiy 00yuenus B 7 Kjacce npeIMETHbIC pe3yJibTaThl HA 0A30BOM YpOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHU:

UCIOJB30BaTh  MOHATUS:  (U3MYECKHME U  XUMHYECKUE  SIBJICHUSA,
HaOJIOICHUE, SKCIEPUMEHT, MOJENb, TUIOTE3a, €AUHUIBI (DU3NYECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperatHbleé COCTOSIHUS BellecTBa (TBEPIOE,
KUJKOE, Ta3000pa3HOE), MEXAaHUYECKOE [JIBHKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPACKTOPUS, pPABHOAECUCTBYIOIIAS
cwia,  gedopmanus  (ympyras, — IUIaCTUYECKasl),  HEBECOMOCTb,
COOOIIAIOLINECS COCY/IbI;

paznuyath siBieHus (Auddy3us, TEII0BOE JBHKEHHE YaCTHUIl BEIECTBA,
paBHOMEPHOE  JIBIDKCHHE, HEpPaBHOMEpPHOE  JBWIXKECHHUE, HWHEpLHUs,
B3aUMOJICMCTBUE TE€JI, PABHOBECHE TBEPJBIX TEI C 3AKPEIUIEHHOM OCBHIO
BpalleHus, TMepenaya JaBiICHUS TBEPABIMUA TeJIaMH, >XHUIKOCTAMH H
razamu, atrMocdepHOe JaBlieHHWEe, IUIaBaHUE TeJ, [PEBpaIICHUsS
MEXaHUYECKON SHEpPruu) MO ONHMCAHUI0 UX XapaKTePHBIX CBOWCTB U Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NUECKOE SIBJICHUE;
pacro3HaBaTh MPOSBICHUE M3YYCHHBIX (DU3NYECKUX  SBJICHUM B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SBIICHUS B MPUPOJIE:
MpPUMEPHI IBWKCHHUS C Pa3TUYHBIMH CKOPOCTSIMH B JKUBOW U HEKHBOU
NpUpoJie, NCUCTBUE CHUJIBI TPEHUST B TMPUPOJAEC U TEXHUKE, BIIUSHUE
aTMOC(EpHOro JaBJCHUS Ha KUBOW OpraHu3M, IJIaBaHHUE PbIO, phlUaru B
TeJIe YeJIOBeKa, MPU ATOM NEPEBOIUTh MPAKTUYECKYIO 3a7a4y B YUEOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHM;
ONMKCHIBATh U3yUYEHHBIE CBOMCTBA TEN U (PU3UUYECKUE SIBJICHUS, UCTIOIb3YS
dbuznyeckre BEJIMYMHBI (Macca, 00BEM, IJIOTHOCTH BEIIECTBA, BpEMS,
MyTh, CKOPOCTh, CPEAHSST CKOPOCTh, CHJIa YIPYTrOCTH, CHJIA TSKECTH, BEC
Tela, Cuja TpPEeHus, AaBliecHHWe (TBEPAOTO Tena, >KUJIKOCTH, Tas3a),
BBITAJIKMBAIOIIAs] CHJIa, MEXaHWYeCKas paboTa, MOUTHOCTh, IUICYO CHJIBI,
MOMEHT CHWJIbl, KO3(P(UIIMEHT TMOJE3HOr0 JACHCTBUS MEXaHHU3MOB,
KMHETHYEeCKass M TMOTEHIMalbHAs JHEPTHsi), MPU OMHCAHUU TPaBUIILHO
TpakToBaTh  (U3UYECKUM  CMBICI  HUCIOJB3YEeMbIX  BEJIUYUH, HX
0003HaUeHUs W €IUHUIIBI (PU3MUECKUX BEJIUYHH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO0 BEIMYHMHY C JAPYTUMH BEIMYHMHAMM,
CTPOUTH I'papUKu U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;



XapaKTepu3oBaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCIIOJIb3YsI TIpaBujIa CIOKEHUs Cuil (BAOJb OJHOM mpsiMoii), 3akoH ['yka,
3akoH [lackans, 3akoH ApxuMesa, IpaBUiIO paBHOBecHs phiuara (0J10Kka),
«30JI0TO€ IIPABWJIO» MEXAHUKHM, 3aKOH COXPAaHEHHsS MEXAHUYECKOU
OHEPruH, TPU DTOM [aBaTh CIOBECHYI0 (OPMYIHMPOBKY 3aKOHA U
3allMChIBATh €70 MATEMAaTUYECKOE BBIPAKEHHUE;

OOBSACHATH (PU3UYECKHUE SBJICHUS, TPOLIECCH] U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyallud NPaKTUKOOPUEHTHUPOBAHHOTO XapakTepa:
BBISIBJISITH TPUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsCHEHUE u3 1-2
JIOTHYECKHX IIIAaroB C OMOpOM Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UUYECKUX
SIBJIEHUH, PU3NUECKUX 3aKOHA WJIK 3aKOHOMEPHOCTH;

pemiaTh pacy€THble 3amadyd B |—2 JEHCTBHS, MCHOJB3Yys 3aKOHBl U
dbopmyIibl, CBs3BIBAIOIINE (PU3MUECKHE BEIWYMHBI: HAa OCHOBE aHallM3a
YCIIOBHS 33/1a4 3alUCHIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJIMYMHBI B ()OPMYJIBI UM NPOBOAMTH PAcCUEThl, HAXOAUTH CIIPABOYHBIE
JaHHbIE, HEOOXOAMMBIE JIs PEIICHUs 3a/1ad, OLEHUBATh PEaJTUCTUYHOCTD
NOJy4€HHOM (PU3NUECKON BEINYNHBI,

pacno3HaBaTh MpPOOJIEMBbI, KOTOPbIE MOKHO pEUIUTh MNpPH MOMOLIU
(U3NMYECKUX METOJI0OB, B OITMCAHUM UCCIIEI0BAHUS BBIJIEISATh IPOBEPIEMOE
IpeanosjgokeHne  (TUmoresy),  pasjinyaTb W MHTEPIPETUPOBATH
NOJIyYEHHBI pe3ynbTaT, HAXOAUTh OIIMOKM B XOJ€ OIbITa, JeNaTh
BBIBO/JIBI T10 €T0 PE3yJIbTaTaM;

IPOBOJUTH OMbBITHI 1O HAOMIONECHUIO (PU3NYECKUX SBICHUH WU
buznyecKux CBOIICTB TEJI: bopmMyIUpoOBaThH MIPOBEPSIEMBIEC
IPEIOJIOKEHNUs, COOUPATh YCTAHOBKY U3 MPEJI0KEHHOTO 000pYA0BaHHUS,
3alKChIBaTh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOBL;

BBITIOJIHATD MNPSMBIE W3MEPEHUS PACCTOSAHUSA, BPEMEHU, MACChl TEIa,
o0béMa, CHUJBI M TEMIEPATypbl C MCHOJb30BAHMEM aHAJOrOBBIX U
UPOBBIX TMPUOOPOB, 3aAMUCHIBATH IMIOKa3aHUS MPUOOPOB C YUETOM
3aJIaHHOM aOCOTIOTHOM MOTPEITHOCTH U3MEPEHUI;

IPOBOAUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (PM3MUYECKOI BEIMUUHBI OT
JIPYrol € HCMOJIb30BAHUEM TMPAMBIX HM3MEPEHUN (3aBUCUMOCTU MYTH
PaBHOMEPHO ABWKYULIErOCsl Tella OT BPEMEHM [BMXKEHUS TENA, CHUJIbI
TPEHUsI CKOJILKEHHUS OT Beca Tela, KayecTBa 00padOTKH MOBEPXHOCTEN Tell
Y HE3aBUCUMOCTHU CWJIBI TPEHHUsI OT IUIOLIAAN CONPUKOCHOBEHUS TEJI, CUJIbI
YOPYrOCTU OT YUIMHEHUS MPY>KUHbBI, BBITAIKUBAIOIIEH CUIIBI OT 00BbEMaA
IIOrPYKEHHOM YacTU Tejla U OT IUIOTHOCTH XUAKOCTH, €€ HE3aBUCUMOCTHU
OT TJIOTHOCTH TeJia, OT TJIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IUTAaBaHMSI TEJ, YCIOBHMI paBHOBECHs pbluara M OJIOKOB), y4acTBOBaTh B



IUIAHUPOBAaHUM  y4eOHOro HCCIEN0BaHUs, COOUpaTh YCTAaHOBKY U
BBINOJIHATh WU3MEPEHUs, Cienysl MPEAJIOKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTaThl MOJIYYEHHOM 3aBUCUMOCTH (PU3MUYECKUX BEJIMYMH B BHUJE
NPEJIOKEHHBIX Ta0nuil U TpaduKOB, AeNaTh BBIBOJBI MO pe3ylbTaTaM
UCCIICTOBAHMUS,

IPOBOJNTH KOCBEHHBbIE H3MEpPEHMsI (PU3MUECKHX BEIUYUH (IJIOTHOCTH
BELIECTBA JKUAKOCTU M TBEPAOrO Tela, CUIA TPEHUS CKOJIBXKEHUS,
JaBJICHUE  BO3/AyXa, BBITAIKUBAIOUIas CWiIa, JCHCTByIOmas  Ha
NOTPYKEHHOE B JKHUJIKOCTh TeJO0, KOI()PHUIMEHT MONe3HOro AeWCTBUA
IOPOCTBIX MEXaHU3MOB), CIEAys NPEIJIOKEHHOW HWHCTPYKIUHU: TIpU
BBINIOJITHEHUM HW3MEpPEHUIl coOMpaTh 3KCIEPUMEHTAIBbHYIO YCTAHOBKY U
BBIUUCIISATh 3HAUEHNE UCKOMOW BEJTUYHHBI;

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpPHBIM
o0opy10BaHUEM;

yKa3bIBaTh MPUHLUIBI JAEHCTBUS NMPUOOPOB M TEXHUYECKUX YCTPOWUCTB:
BECBI, TEPMOMETp, JIWHAMOMETD, COOOIIAIONIAECS COCYJIbI, OapoMeTp,
phlyar, NOJABUKHBIM U HEMOJBUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTB;
XapaKTepU30BaTh TMPUHIMUMBI JCUCTBUS HM3YyUYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM Ha WX OMHCAHHUA (B TOM YHCIE:
HNOJUIMITHUKY, YCTPOWCTBO BOJAOIPOBOAA, TUIAPABIWYECKUN Ipecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIOIb3YsI 3HAHUS
O CBOMCTBaxX (PU3MYECKHUX SABJICHUA M HEOOXOAUMBbIE (PU3UUECKUE 3aAKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpPbl  (HAXOAWTh HWHPOPMAIMIO O  TIpUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUs (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HH JIJ1s1 oOecrieueHnsi 6€30MacHOCTU MpU oOpaleHuu ¢ mpudbopamu u
TEXHUYECKUMHU YyCTPOMCTBAMH, COXPAHEHHUS 3I0POBbS U COOIIOACHUSA
HOPM DKOJIOTUYECKOTO TOBEJICHUS B OKPY’KaIOIIEH Cpe/Ie;

OCYILIECTBISATH OTOOp HCTOYHUKOB uH(popmauuu B VHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM ITOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUH M TYTEM CpPAaBHEHHUS PA3JIMYHBIX HCTOYHUKOB BBIJCIATH
uHPOpPMAIINIO, KOTOpas SBISIETCS MPOTHBOPEYUBONW WM MOXET OBIThH
HEOCTOBEPHOM;

UCIIOJIb30BaTh MPH BBIMOJIHEHUN YY€OHBIX 3aJlaHUl HAyYHO-TIOMYJISPHYIO
JauTepaTypy  (pU3MYECKOro  coiepXaHHs, CIPaBOYHbIE MaTepHalbI,
pecypcsl cetu MHTEepHET, BiageTh NpuéMaMu KOHCTICKTHPOBAHUSI TEKCTa,
npeoOpa3zoBaHusg UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KpAaTKHE MUCHbMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 UCTOYHHKOB MH(pOpMauu (HU3HUECKOTO CONEPKaHUS, B TOM



yycie MyOJu4HO JeNaTh KpaTKUe COOOUIEHHsI O pe3yibTaTax IPOEKTOB
WIM Y4eOHBIX MCCIEIOBaHUM, HpPU H3TOM TIPaMOTHO HCIOJIb30BATH
U3YYEHHBbI TOHATUHHBIM anmapaT Kypca (U3MKH, COINPOBOXKIATh
BBICTYIUICHUE NTPE3EHTALINEH;

IpU BBINOJHEHUH YYE€OHBIX MPOEKTOB M HUCCIEIOBAHHUM paclpeeniaTh
00513aHHOCTH B TpPYIIIE B COOTBETCTBUM C IIOCTaBJICHHBIMHM 3aJa4aMH,
CIIEIUTh 3a BBIIOJHEHUEM IUIaHA JAEWCTBUM, aJE€KBAaTHO OLIEHUBATH
COOCTBEHHBII  BKJIQJ] B  JEATEIbHOCTb  TpPYIIIbI, BBICTPAUBATH
KOMMYHUKATUBHOE B3aUMOJECHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIHX.

K xoHiy 00yueHus B 8 kjacce npeMeTHbIC pe3yJibTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

HCTIOJIb30BaTh MOHATHA: MAacca U pa3Mepbl MOJIEKYJI, TEIIJIOBOE ABUKCHUE
aTOMOB M MOJIEKYJI, arPETraTHBIE COCTOSIHUS BEILIECTBA, KPUCTAININYECKHAE U
aMmopdHble TeNa, HACHIIICHHBIH W HEHACBIIMICHHBIA mMap, BIAKHOCTh
BO3/lyXa, TEMIIEpaTypa, BHYTPEHHSS DSHEPrusi, TEIUIOBOM JBUIaTElIb,
AJIEMEHTAPHBIA JICKTPUUYECKUM 3apsil, SIICKTPUYECKOE T10JI€, MPOBOIHUKHU
Y IUBJIEKTPUKH, TIOCTOSHHBIN 3JICKTPUYECKAN TOK, MATHUTHOE TIOJIE;
paznuyath ABJICHUS (TEIJIOBOE pacUIMpEeHHE M CXKaTHhe, TeIionepenaya,
TEIJIOBOE PABHOBECHE, CMAaUMBAHUE, KAIIWUISAPHBIC SIBIICHUS, UCIIAPECHUE,
KOHJICHCAITUs, TUIaBJICHUE, KpHUCTA/UIM3alusa (OTBEepJeBaHHUE), KHUIICHUE,
Terjonepeaaya (TEnI0nmpPOBOHOCTb, KOHBEKIIUS, H3JIyYCHHUE),
AIEKTPU3ALMSA TEJl, B3aUMOJICHCTBUE 3apA/IOB, IEUCTBUS JIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICHCTBHE MArHUTOB, JCHCTBUE
MarHUTHOTO TOJIsl Ha MPOBOJHUK C TOKOM, JIEKTPOMArHUTHAST UHAYKIIHS )
[0 OIMCAaHUID HX XAPAKTEPHBIX CBOMCTB W Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SIBICHUE;

pacro3HaBaTh MPOSBICHUE M3YYCHHBIX (DU3NUECKUX  SIBJICHUUA B
OKpY)KalolleM MHpE, B TOM 4ucie (U3UYECKUE SIBICHHS B MPUPOJE:
MMOBEPXHOCTHOE HATSHKCHUE W KANWULSIPHBIE SBJIEHUS B IPHUPOJIE,
KpUCTAJUTBI B mpupoje, uzinydeHue CoiHIa, 3aMep3aHue BOJOEMOB,
MOpCKHue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJICKTPUUECKHE
sBJeHUsT B atrMocdepe, dIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosiie 3emun, Jpedd MOJIOCOB, pPOJb MAarHUTHOTO TOJISL JJIs KWU3HU Ha
3emiie, NOJISIPHOE CHUSIHUE, MIPU STOM MEPEBOIUTH MPAKTUUYECKYIO 3a7aqy B
y4eOHYI0, BBIACIATH CYIIECTBEHHBIE CBOMCTBA (TIpU3HAKH) (DU3UIECKUX
SIBIICHU;

OMUCHIBATh U3yUYCHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCTIOJIb3YS
¢dbu3nyecKkre BEIUUYMHBI (TeMIlepaTypa, BHYTPEHHSSI SHEPTHsI, KOJTUYECTBO
TEIUIOTHI, YJEJIbHAsA TEIUIOEMKOCTh BELIECTBA, YJIEJIbHAsA TEIUIOTA



IUIaBJICHUS, yJeJbHas TeIyioTa NapooOpa3oBaHMs, YJeidbHas TEIIoTa
CropaHusi TOIUIMBA, KOA(M(UIMEHT TMOJE3HOr0 JCHCTBUS TEIIOBOM
MAalllUHbI, OTHOCUTEJbHASl BIIAXKHOCTh BO3/lyXa, JJIEKTPUUYECKUHN 3apsij,
CUJa TOKa, JJIEKTPUYECKOE HANPSKEHUE, CONPOTHUBIICHUE NPOBOJHHUKA,
yAEIbHOE  CONPOTUBIEHUME  BElIeCTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOTO  TOKAa), TNpH ONHCAHMM TPABWIBHO  TPAKTOBATH
(bu3MYEeCKUl CMBICH MCHOJIb3YeMbIX BEIUYMH, 0003HAYEHUSI U EIUHUIIBI
bu3nyeCKuX BENUYMH, HAXOIUTH (OPMYIIbI, CBS3BIBAIOLINE JIaHHYIO
¢u3NYECKyI0 BEIUYMHY C JPYTUMH BEIUYMHAMHU, CTPOUTH TpauKu
M3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYMH;

XapaKkTepu30BaTh CBOMCTBa Tel, (U3MUECKHE SBICHHUS U IPOLIECCHI,
UCIIOJIBb3Ysd OCHOBHBIE IIOJIOKEHUS MOJEKYIAPHO-KMHETUYECKOU TEOPUH
CTPOEHUS BEIEeCTBA, MPUHLMUII CYNEPHO3UIMU NoJiel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa JJ1sl yyacTKa Lenu, 3aKOH
Jxoyns—JleHna, 3aKkOH COXpaHEHWsS DJHEPrUM, IpPU OTOM JaBaTh
CIIOBECHYIO (POPMYJIHMPOBKY 3aKOHAa M 3alKChIBaTh €r0 MAaTEMaTHYECKOE
BBIPAKEHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CHUTYyallMi NMPAKTUKOOPHEHTHPOBAHHOTO XapaKTEpa: BBIABIATH
IPUYUHHOCIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTHYecKux
1aroB C OMopod Ha 1—2 W3Y4YEHHBIX CBOWCTBA (DUBMUECKHUX SIBICHUM,
(bU3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

peumate pacy€THhIE 3aJaud B 2—3 JIEUCTBUS, HCIIOIB3Ys 3aKOHBI H
dbopmyIibl, CBS3BIBAIOIINE (PU3MUECKHE BEJIMYMHBI: HAa OCHOBE aHAIN3a
YCJIOBUSI 3aJlauyd 3alKChIBaTh KPATKOE YCJIOBHUE, BBISBIATH HEIOCTATOK
JAHHBIX JJIS1  pEIIeHUs 3a7a4d, BBIOMpaTh 3aKOHBI U (HOPMYIIHI,
HEOoOXoauMble JUIsl €€ pelieHusl, MPOBOAUTh Pacy€Thl U CpPaBHUBATH
MOJIy4YeHHOE 3HaY€HHE (PU3NYECKON BETUUMHBI C U3BECTHBIMU JTAHHBIMU;
pacrno3HaBaTh MpoOOJEeMbl, KOTOpPbIE MOXXHO PEIIUTh MpPU OMOIIU
(Gu3NYECKUX METO/OB, MCIOIb3Ysl OMUCAHHE HCCIECIOBAHMS, BbBIICIATH
IIPOBEPSAEMOE  IPEAIOJIIOKEHUE, OLEHMBATh IPABWIBHOCTh IOPsAJIKA
IIPOBEJCHHUSI UCCIIEN0BAHUs, J€JIaTh BBIBOIBI;

IPOBOJUTH OMbBITHI [0 HAOMIONEHUIO (PU3WYECKUX SBICHUN WU
bU3MYEeCKUX CBOMCTB TeJ (KaMWUISIPHBIC SIBJICHUS, 3aBUCUMOCTbH JIaBJIICHUS
BO3/lyXa OT ero o0béMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCThIBAHUS U
HarpeBaHusl TPU H3IYYEHUH OT I[BETa H3JIydarolle (Tmorjoliaromei)
MTOBEPXHOCTH, CKOPOCTh MCIAPEHUs BOJBI OT TEMIEPATYpbl KUAKOCTU U
oA €€ TMOBEPXHOCTH, DJJEKTpHU3alus TEI W B3aUMOJCHUCTBUE
DNEKTPUYECKUX 3apsAI0B, B3aWMOJCUCTBHE IIOCTOSHHBIX MAarHHTOB,



BU3yaJIM3allisl MArHUTHBIX I[IOJEH ITOCTOSIHHBIX MAarHUTOB, JEHCTBUS
MAarHuTHOTO MOJIA HAa MNPOBOJHHUK C TOKOM, CBOMCTBA 3JEKTPOMArHWTa,
CBOMCTBa DJEKTPOJABUTATENsl TMOCTOSHHOTO TOKa): (OpMYIMpPOBATH
IIPOBEpSAEMBbIE MPEANOJIOKEHUS, COOMPATh YCTAHOBKY M3 MPEMAJIOKEHHOTO
000pyI0BaHUs, OMUCHIBATH X0/ OTbITa U (POPMYIUPOBATH BHIBOIBI;
BBITIOJIHATh  NOPSIMbIE  WU3MEPEHUA  TEMIIEPATypbl, OTHOCUTEIBbHOU
BJI&JKHOCTH BO3JyXa, CHJIbI TOKA, HAINpPSIKEHHS C UCIOJIb30BAHUEM
aHAJIOTOBBIX NPUOOPOB M JATYMKOB (DU3MUECKUX BEJIMYMH, CPAaBHUBATH
pEe3yAbTaThl UBMEPEHUN ¢ YUETOM 3aJJaHHON a0COMIOTHOM MOTPEIIHOCTH;
IPOBOJUTH HCCIEOBAHUE 3aBUCUMOCTH OJHOW (PU3HUECKOW BEIMYHUHBI OT
Ipyrol C HCHOJb30BAaHUEM MPSMBIX H3MEpPEHUNl  (3aBUCUMOCTH
CONPOTHUBJIEHUSI NPOBOJHUKA OT €ro JUIMHBI, IUIOLIAJAW IOIEPEYHOrO
CEUEHMS U Y/IEJIbHOTO COIPOTHUBIICHHS BEIECTBA MPOBOJIHMKA, CUJIbI TOKA,
UAYLIEr0 4epe3 TMPOBOJAHMK, OT HAaNpsDKEHHsT Ha  IPOBOJHUKE,
UCCJIENOBAHUE TIOCIENOBATENIBHOIO M IApPaJUIEIbHOTO  COEIMHEHMM
IPOBOJHMKOB): IUIAHUPOBATh HCCIIEJOBAaHUE, COOUpPATh YCTAHOBKY U
BBITIOJIHATh W3MEPEHUs], CIEAys MPEIJIOKCHHOMY IUIaHy, (DUKCHpOBATh
pe3yibTaThl MOJYYEHHOW 3aBUCUMOCTH B BHJE TaOMUIl M TIpauKOB,
JieaTh BBIBOJIBI IO PE3YJITATAM HCCIIEIOBAHUS;

MPOBOJUTh KOCBEHHbIE U3MEpeHUs (Pu3nyeckux Beau4uH (yAelbHas
TEIUIOEMKOCTh  BELIECTBAa, COINPOTUBICHHE TNPOBOJHUKA, pabora W
MOIIIHOCTh 3JIEKTPUYECKOI0 TOKA): IJIAaHUPOBATh M3MEPEHHUs, COOUpAaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEAys MPEIIOAKEHHON MHCTPYKIUU, U
BBIYUCIISITh 3HAUEHUE BEJIMUUHBL;

COOJTI0IaTh MPaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C JIabopaTOpPHBIM
o0opy1I0BaHUEM;

XapakTepu30BaTh MPUHIUIBI  JACHCTBUS M3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMNOpPOM HA HX OMUCAaHUA (B TOM YHUCIHE:
CHUCTEMa OTOIUICHUSI JOMOB, TUTPOMETp, MapoBas TypOWHA, aMIIepMeTp,
BOJIBTMETP, CUETYMK JIJIEKTPHUUECKOW 3HEPTUM, 3JIEKTPOOCBETUTEIBHBIE
npuOOpBkl, HarpeBaTeIbHbIE AIEKTPONPUOOPHI (IPUMEPHI), IIECKTPUUECKUE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb MIOCTOSSHHOTO TOKA),
UCIIOJIb3YsI 3HAHUS O CBOMCTBAX (PU3UYECKHUX SIBJICHUN U HEOOXOIUMBIE
¢duznyeckrue 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOWCTBA W HW3MEPHUTEIIBHBIE
npuooOpbl 1O CXeMaM M CXEMaTUYHBIM PUCYHKaM  (KUIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, JIBUTaTeIb BHYTPEHHETO
CropaHusi, AJIEKTPOCKOIl, PEOCTaT), COCTaBISATh CXEMbI 3JIEKTPUUECKUX



Henen ¢ nociaeAoBaTesIbHbIM U MapaulesIbHbIM COSAMHEHUEM 3JIEMEHTOB,
pasnuyasi ycloBHbIE 0003HAYEHUS JIIEMEHTOB AJIEKTPUUECKUX LIETICH;
OPUBOAUTH  MpUMEphl  (HAXOAUTh  WHGOPMAIMI0O O  MpUMEpax)
MPAKTUYECKOTO HCIIOIh30BaHMs (U3MYECKUX 3HAHUNA B TIOBCETHEBHOM
KU3HH JJIs oOecriedeHnsi 6€30MacHOCTH MPU 0OpaIeHuu ¢ mpudbopamMu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHEHUS 3J0pPOBbS M COOIIOACHUS
HOPM SKOJIOTUYECKOTO MTOBEJICHUS B OKPY>KaIOIIEH Cpesie;

OCYIIECTBJIATh TOUCK wHPOpManuu (U3NUECKOTO COJICpKaHUS B
HNHTepHeTe, HAa OCHOBE HMEIOIIUXCA 3HAHUW M IyTEM CpaBHEHUS
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIACIATh  HH(POPMAIMIO, KOTOpas
SBJIIETCS IPOTUBOPEUNBON MUIITM MOKET OBITh HEJIOCTOBEPHOM;
UCITIOJI30BATh MPHU BBITIOJHEHUH y4E€OHBIX 3aJaHUl HAYYHO-TIOMYJISPHYIO
JUTEPATYpPy (PU3MUECKOTO CONEp)KaHWs, CIPABOYHBIE MaTepHAIbI,
pecypchl cetu MIHTEpHET, BiIaieTh MpuéMaMy KOHCIICKTUPOBAHMS TEKCTa,
npeoOpa3zoBaHus UHPOPMAIIUU U3 OJHONM 3HAKOBOW CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHbIC MHCHMEHHBIE W KPATKUE YCTHBIE COOOIICHMS,
0000mass wuHGOPMAIIMI0O U3 HECKOJIBKUX HCTOYHUKOB (PU3MUECKOTrO
ColepKaHWs, B TOM 4YHCJIE TMYOIMYHO TIPEACTABIATh PE3yIbTaThI
MIPOCKTHOW WJIM HMCCIICIOBATEIHCKON NEATEILHOCTH, MMPU 3TOM T'PaMOTHO
UCIIOJIb30BaTh W3YYEHHBIM TOHATHIHBIA anmapat Kypca (Qusukw,
COMPOBOXK/IaTh BHICTYIUICHHUE MPE3CHTAIINECH;

NPU  BBITIOJHEHUH YYEOHBIX TMPOCKTOB W HCCIEAOBAHUN (U3MYECCKUX
MPOIIECCOB PaCHpeesaTh OOS3aHHOCTH B TPYIIE B COOTBETCTBUH C
MTOCTABJICHHBIMU 3a/1a4aMH, CJICANTH 3a BHITIOJIHCHUEM IIIaHA JACHUCTBUN U
KOPPEKTUPOBATh €ro, aJIeKBaTHO OIICHUBaTh COOCTBEHHBIM BKJIAJl B
NeSTeTLHOCTD TPYIIIbI, BEICTPAaUBaTh KOMMYHUKAaTUBHOE B3aUMOJICHCTBUE,
MIPOSIBIISISI TOTOBHOCTH pa3peniaTh KOHMIUKTHI.

K xonIty 00ydeHus B 9 kJacce nMpeaMeTHBIC pe3ybTaThl HA 6a30BOM ypOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIIOJB30BaTh TMOHSTHUS: CUCTEMa OTCcu€Ta, MaTepualibHas TOYKa,
TPAeKTOPHs, OTHOCUTEILHOCTh MEXAHWYECKOTO JBIDKCHUS, Jehopmarius
(ympyrasi, mjgacTaueckas), TPEHUE, IEHTPOCTPEMHUTEIBLHOE YCKOpPEHUE,
HEBECOMOCTh M MEPErpy3KH, LUEHTP THKECTH, aOCOIIOTHO TBEPIOE TEJO,
IEHTP TSDKECTH TBEPJOTO Teyia, paBHOBECHE, MEXaHNUYECKUE KOJIeOaHus u
BOJIHBI, 3BYK, WH(Pa3BYK M YIbTPA3BYK, AJICKTPOMATHUTHBIC BOJIHBI,
IIKaJia AJIEKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh U JaTbHO30PKOCTb,
CIEKTPbl UCITyCKAHMS U TOTJIONICHUS, abda, 0eTa- U ramMma-u3IydeHus,
W30TOIIbI, SiFIEPHAsl SHEPTETHKA,



paznuyaTh SIBJICHUS (PAaBHOMEPHOE W HEPaBHOMEPHOE MPSIMOJIMHEWHOE
JBIDKEHUE, PaBHOYCKOPEHHOE MPSMOJIMHEMHOE JBUXKEHUE, CBOOOJIHOE
najieHue TeJ, PABHOMEPHOE JIBHXKEHHE 10 OKPY>KHOCTHU, B3aUMOJICHCTBUE
TeJ, PEaKTUBHOE JBUXKEHUE, KOJeOATeIbHOE IBUKECHHUE (3aTyXarollue U
BBIHYKJICHHbIE KOJIEOaHHs), PE30HAHC, BOJHOBOE JBW)XEHHE, OTPaKEHHE
3ByKa, MPSMOJMHENHOE paclpoCTpaHEHUE, OTPAKEHHE U MPEIOMIICHUE
CBETAa, MIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3ioKeHHe OeJIoro CBeTa B
CHEKTp M CJOKEHUE CHEKTPaJbHBIX LIBETOB, JUCHEPCHS CBETAa,
€CTECTBEHHAsl PaJMOaKTUBHOCTh, BO3HUKHOBEHHE JIMHENYATOrO CIIEKTpa
W3JIy4YEHUS ) IO ONMHUCAHUIO UX XAPAKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBICHUE;

pacro3HaBaTh MPOSIBJICHUE U3YYEHHBIX (U3MYECKUX  SBICHUUA B
OKpYyXaroleM Mupe (B TOM 4Yucie (QU3NYECKHE SIBICHHUS B MPHUPOJE:
MPUJIUBBI U OTJIMBBI, IBUKEeHUE TIaHeT COJIHEUHON CUCTEMBI, PEAaKTUBHOE
JIBH)KCHUE JKUBBIX OPraHU3MOB, BOCIPHUITHUE 3BYKOB IKHUBOTHBIMH,
3EMJIETPSICEHUE, CEMCMUYECKUE BOJHBI, I[yHAaMH, 05XO, LBETa TE,
ONTUYECKHE SIBJICHUS B MPHUPOJE, OMOJIOTMYECKOE JEWCTBUE BHUIMMOTO,
yIbTPpaUOIECTOBOTO U PEHTTCHOBCKOTO H3JIYyYEHHM, €CTECTBEHHBIN
paavoaKTUBHBIA (POH, KOCMUYECKHE Jy4H, PaJHOAKTUBHOE HU3ITYyUYCHUE
MNPUPOJIHBIX MHUHEPAJIOB, [EMCTBUE PAAUOAKTUBHBIX HW3JIYYEHUNA Ha
OpraHMW3M YEeJIOBEKAa), MPH 3TOM NEPEBOAUTH MPAKTHUYECKYIO 3aJady B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKH) (HU3UYECKUX
SIBIICHUI;

OMUCHIBATh U3yUYCHHBIE CBOMCTBA TEJI U (PU3UUECKUE SIBJICHUS, UCTOJIb3YsI
dbu3ndeckue BENUYUHBI (CPEIHSSI W MTHOBEHHAs CKOPOCTh Tejla TpH
HEPAaBHOMEPHOM JBHKEHUHM, YCKOPEHHE, IMEPEMEIICHHE, IMyTh, YIJIOBas
CKOpOCTb, CHJIa TPEHUS, CUja YNPYTrOCTH, CUJa TSAKECTH, YCKOPEHHUE
CBOOOJHOTO TMAaJEHUs, BEC Tela, HUMIYJIbC Tella, HMIIYJIbC CHJIBI,
MexaHu4eckas paboTa M MOIIHOCTb, TOTCHIMAJIbHAS DSHEPrusi Tena,
MOAHSATOrO HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHUHUAJIbHAS SHEPIUsl CXKATOU
NPYKUHBbI, KUHETUYECKAs DSHEpPrus, IOJIHASI MEXAHUYeCKash SHEeprus,
NEepPHOJI U YacToTa KoJieOaHUM, AJIMHA BOJHBI, TPOMKOCTh 3BYKa U BBICOTA
TOHA, CKOPOCTb CBETA, MOKA3aTeslb MPEJIOMIICHUS CPE/bl), IPU OMUCAHUU
MPaBUJIBLHO TPAKTOBATh (DU3MUECKUN CMBICT HCIOJIb3YEMBIX BEITUYHH,
000O3HAaUeHUs W €IUHUIBI (PU3MUECKUX BEJIUYHH, HAXOIUTh (OPMYJIBI,
CBSI3bIBAIOIIUE JIAHHYIO (PU3MUECKYIO0 BEJIUYUHY C JAPYTMMHU BEIMYUMHAMU,
CTPOUTH TpapUKU U3yUCHHBIX 3aBUCUMOCTEH (PM3UYECKUX BEJIIMYUH;
XapaKTepU30BaTh CBOMCTBA TeJ, (U3MYECKUE SBIEHUS M MPOILECCHI,
UCIIOJIb3Yys 3aKOH COXPAaHEHHUs SHEPTUHU, 3aKOH BCEMUPHOTO TATOTEHUS,



OPUHLMII CYNEPHO3ULMU CHUJI, NPUHUUI OTHOCHUTEIbHOCTU ['ammies,
3aKkoHbl HBIOTOHA, 3aKOH COXpaHEHMsI MUMIIYJIbCa, 3aKOHBl OTPAKEHUS U
IPEJIOMJICHUS CBETA, 3aKOHBI COXPAHEHUS 3apsA0BOIO U MAaCCOBOIO YHUCEI
IpU SJACPHBIX PEAKIMIX, MPU 3TOM JIaBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA M 3aIIMChIBAaTh €r0 MaTEMAaTUYECKOE BBIPAKEHUE;

OOBACHATh (PU3NYECKUE TPOLECCHl U CBOMCTBA TE€J, B TOM 4YMCIE U B
KOHTEKCTE CHUTYyallMil MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISBIATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JTOTUYECKUX
[IaroB C OMOpod Ha 2—3 M3yYEHHBIX CBONCTBA (M3MUYECKUX SIBJICHHM,
bu3nYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemate pacyéTHble 3adaud (ONHUparoluMecs Ha cuctemMy u3 2-3
YPaBHEHHUI), UCTIONb3Ys 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOIINE (DU3HUECKUE
BEJIMUMHBI: HA OCHOBE aHaJIM3a YCJIOBHUS 3aJayd 3alUChIBaThb KpPAaTKOE
YCIIOBHE, BBISIBIIATh HEJOCTAIOUIME WJIM M30BITOYHBIE JTaHHBIE, BHIOUPATh
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE JJISl PEUICHMS], IPOBOAUTH PACUEThI U
OLICHUBAaTh PEAJMCTUYHOCTh IMOJYYEHHOrO0 3HA4YeHUA (pu3nueckon
BEJIMYMHBI,

pacno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOKHO pEIIUTh NpPH MOMOLIU
(U3MYECKUX METOIOB, HCIOJIb3ySl ONHCAHUE HCCIEHOBAaHUS, BBIIEIATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OLICHUBATh MPAaBWJIBHOCTh IOpSAIKA
IOPOBEJCHUS  HMCCIEAOBAaHUSA, JeJlaTh  BbIBOJABI, HMHTEPIPETUPOBATH
pe3ynbTaThl HAOIIOAEHUI U OIBITOB;

IPOBOJUTH OMbBITHI 1O HAOMIONECHUIO (PU3NYECKUX SBICHUH WU
(du3MUecKux CBOMCTB Ten (M3y4dyeHue BTOpPOro 3akoHa HbroTOHa, 3akoHa
COXPAaHEHUSl HHEPruH, 3aBUCHUMOCTb NEpHOAa KoJeOaHUN NpPYKMHHOTO
MasiTHUKa OT MAacChl Ipy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTYAbl MAJIbIX KOJICOAHUH, MPSAMOJIIMHEHHOE PaCpOCTPAHEHUE CBETA,
pasiiokeHre Oenoro cBeTa B CHEKTP, U3YUEHUE CBOMCTB M300paKeHUs B
IUIOCKOM 3€pKajie U CBOMCTB H300pa)keHHsl IpeaMera B coOuparomien
JUH3€e, HAOMIOJEHUE CIUIOMIHBIX M JIMHEHYaThIX CIEKTPOB M3IYUYCHHUS):
CaMOCTOSITENIFHO ~ COOMpaTh yCTaHOBKY U3 HW30bITOYHOro Habopa
o0OpyZOBaHUsl, ONUCHIBATh XOJI OMNbITa W  €ro  pe3yJbTaThl,
bopMyIUpPOBaThH BHIBOIHI,

IPOBOANUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX M3MEPEHUH, onpeaenss
CpeqHee 3HAYeHHE W3MEpSIeMON BeTUYMHBI ((POKYCHOE pacCTOSIHHUE
coOuparoiel JuH3bl), OOOCHOBBIBaTH BBIOOpP crocoba HU3MepeHus
(M3MepUTEILHOTO PUOOpPa);

NPOBOJUTh HCCIIEJOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEJIMYHUH C
UCIIOJIb30BAaHUEM TPAMBIX HU3MEpPEHUH (3aBUCUMOCTb MYTH OT BPEMEHU



IpyU PaBHOYCKOPEHHOM JBIKEHMM O€3 HauyaJbHOM CKOpPOCTH, Mepuoaa
KOJICOAaHU MaTeMaTH4eCKOro MasTHHKA OT JJIMHBI HUTH, 3aBUCUMOCTH
yria OTpaK€HUs CBETa OT yIJia MaJeHUs U yrija MpeIoMIICHUs OT yria
NaJieHus): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pE3yJNbTaThl MOJYYEHHOM 3aBHCHUMOCTH
bu3nYecKuX BETUYMH B BUAEC TaONMIl U T'papUKOB, JI€IaTh BBIBOIBI IO
pe3yibTaTam UCCIeI0BaHuUs;

IPOBOJAUTH KOCBEHHBIE HW3MEpeHUs (U3NYECKUX BEIWYUH (CpemHss
CKOpPOCTh M YCKOpDEHHE Tela TpU pPaBHOYCKOPEHHOM JBHKCHHH,
YCKOpEHUE CBOOOIHOrO MaJeHUus, KECTKOCTh MPYKUHBI, KOIPPUIUECHT
TPEHUsI CKOJBXEHMS, MEXaHHueckas paboTa M MOUIHOCTb, 4acTOTa U
nepuos KojeOaHuM MAaTeMaTHYeCKOro U MPYKUHHOTO MAasTHUKOB,
ONTUYECKasl Ccuja coOuparomed JIMH3bI, PAaJUOAKTUBHBIA  (OH):
IUTAHUPOBATh M3MEPEHUs, COOMpaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY HU
BBITNIOJIHATh U3MEPEHUS, CIENys MPEII0KEHHON MHCTPYKIMH, BBIYUCIATD
3HAYEHUE BEJIMYMHBI U aHAJU3UPOBATH MOJIYYEHHBIE PE3YNbTaThl C YYETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUH;

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpPHBIM
000OpyI0BaHUEM;

pa3nuyaTh OCHOBHBIE NPHU3HAKKM M3YyYEHHBIX (PU3NYECKUX MOJENei:
MaTepuajgbHas TOUYKa, aOCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHUK
CBETa, JydY, TOHKAas IJIMH3a, IUTAHETApHAas MOJENTh aTroMa, HYKJIOHHas
MOJIeJIb aTOMHOTO SIIIPa;

XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HM3YyUYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM Ha HX OmNHUcaHusi (B TOM YHUCIE:
CHHUJIOMETP, JOATYUKHU IIOJIOKEHUS, PACCTOSHUS U YCKOPEHHs, paKera,
9XOJIOT, OYKH, TMepHcKom, ¢oToanmnapar, ONTHYECKHE CBETOBO/IBI,
CTHIEKTPOCKON, JJO3MMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBaX (PU3NYECKUX SBJICHUA W  HEOOXOAUMbIe  (PU3NUYECKHE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI M CXEMaTHUHbIE PUCYHKH U3YYEHHBIX TEXHUYECKHUX
YCTPOMCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJOTUYECKUX TMPOIIECCOB
IpU PEUICHUH Yy4eOHO-TIPAKTHYECKUX 3a/1ad, ONTHYECKHE CXEMBI MIJis
MOCTPOCHUS N300paKEHH B IJIOCKOM 3€pKajie U cOOMparouiei TuH3e;
OPUBOJUTH  MpUMEpbl  (HAXOAUTh  WHGOPMALMIO O  IpHUMEpax)
MPAKTHYECKOTO HCIMOJIb30BaHUs (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
XKU3HU I obecriedeHus: 6€30MacHOCTH TP OOpallleHUH ¢ MPUOOpaMu U
TEXHUYECKUMHU yCTPOMCTBAMH, COXPAHEHUS 3I0POBbS U COOIIOICHHUS
HOPM IKOJIOTUYECKOTO TOBEJCHHS B OKPY>KaIOIEeH Cpee;



OCYILECTBIATh MOUCK HMHPOpMAMU (PU3NYECKOTO COAECpKAHUS B
HHuTepHeTe, caMoCTOATENBHO (HOPMYIIUPYsI TOMCKOBBIN 3alIpoc, HAXOAUTh
IYTH ONpPEENIEHUsI JOCTOBEPHOCTH IMOJIYyY€HHON MHPOpMAIMK Ha OCHOBE
MMEIOIIMXCS 3HAHUU U JOTOJIHUTENIBHBIX NUCTOYHUKOB;

UCITI0JIB30BaTh MPHU BBIIIOJIHEHUH yYE€OHBIX 33JaHUl HAyYHO-TIONYJISPHYIO
JAUTEepaTypy  (PU3MYECKOro  COAEp X aHHs, CIPAaBOYHbIE MAaTE€pHaIbI,
pecypcebl cetu MIHTepHeT, BiIaeTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeobpazoBanusi HHGOPMAIIUU U3 OJJTHON 3HAKOBOW CUCTEMBI B APYTYIO;
co37aBaTh COOCTBEHHBbIE MUCHMEHHBIE M YCTHBIE COOOIEHHS HA OCHOBE
uHGOpMaAIlMM U3 HECKOJBKUX HCTOYHUKOB (DU3HUECKOTO COACpIKAHMS,
nyOJIMYHO NPEACTABIATh PE3yNbTaThl IPOEKTHOM WM UCCIEI0BATENbCKON
NEATEIBHOCTH, IIPM  OTOM TI'PaMOTHO  MKCIOJIb30BAaThb  H3YYEHHBIN
NOHATUUHBIM anmapaT W3y4aeMoro paszjena (U3MKH U CONPOBOXKAATH
BBICTYIUICHHE Mpe3eHTaleil ¢ Yy4€TOM OCOOEHHOCTEH ayJIuTOpHH
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pa3pnen 1. ®usuka u eé poJib B NO3HAHMHU OKPY/KAKIIET0 MUpa
bu6mmoreka [IOK
1.1 o - 2 0 1
H3HKa - HayKa O HpHpoae https://m.edso00.ru/7f416194
bubmuorexa [JOK
1.2 o 2 0 1
VISHHCCIHE BETITHHbL https://m.edso00.ru/7f416194
bubmuorexa [JOK
1. E i 2 1
3 CTECTBEHHOHAYYHBIA METO/ MO3HAHUS 0 https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. [leppoHayabHbIe CBeeHUS] O CTPOEHHUH BelllecTBa
bu6nmoreka [JOK
2.1 1
CTpoenne periectsa 0 0 https://m.eds00.ru/7f416194
59 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHUII 9 0 1 bubnnoreka [JOK
' BEIllECTBA https://m.edso00.ru/7f416194
bubmuorexa [JOK
2.3 ArperatHble COCTOSIHUS BEIIECTBA 2 1 0 https://m.edsoo.ru/7f416194
Hroro no pazgeny 5
Paznen 3. /IBu:xeHue U B3aUMo/ielicTBHE TeJl
bu6mmoreka [JOK
A M 1
3 CXAHITICCKOT ABHACHHC 3 0 https://m.edso00.ru/7f416194
3.2 WNuepuus, Macca, IIIOTHOCTh 4 0 1 bubmuorexa [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

33 Cuma. Bugst cut 14 2 https://m.edsoo.ru/7f416194
Wroro no pazueny 21
Pa3nes 4. laB1eHue TBEPABIX TeJl, :KUAKOCTEH U Ira30B
41 JHaBnenue. llepenaua naBineHus: TBEpAbIMU 3 1 bubnmoreka [JOK
' TEeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
42 Jlaprerite xuAKocTA > 1 https://m.edso00.ru/7f416194
bu6mmoreka [IOK
43 ATMOC(epHOe AaBIeHHC 0 1 https://m.edso00.ru/7f416194
44 JleficTBrE XKUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 1 bubnuorexa [JOK
' B HUX TEJIO https://m.eds00.ru/7f416194
Hroro no pazgeny 21
Pa3nes S. PaGoTa 1 MOIIHOCTB. DHEpPIus
bu6mmoreka [IOK
1 P 1
> 400Ta H MOUHOCTS 3 https://m.eds00.ru/7416194
bu6mmoreka [IOK
52 Hpocthie MexarmMEl > . https://m.eds00.ru/7f416194
bu6mmorexa [IOK
>3 Mexaniriecias sHepris 4 ! https://m.edso00.ru/7f416194
Hroro no pazneny 12
PeszepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 15



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

8 KVIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3gen 1. TensioBbIe sIBJICHUS
. bubnuorexa [JOK
1.1 CTpoeHue U CBOMCTBA BEILIECTBA 7 1 0 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Terumosste mporeccet 21 1 > https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
DneKTpUYecKue 3apsaabl. 3apsHKEHHBIE Tela bubnnorexka [JOK
2.1 . 7 0 1
Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
N . bubnuoteka [JOK
2.2 [TocTOsTHHBIN NEKTPUYECKUI TOK 20 1 7 https://m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
2.3 M 6 1 1.5
ATHITTHBIC ABJCHIE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 UIEKTPOMArHHTHAS HHAYKLHS 4 https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 145



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

9 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM un¢poBbie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3zgen 1. Mexann4deckue siBJICHUSA
11 MexaHHYeCKOE ABUKCHUE U CIIOCOOBI €ro 10 1 1 bu6mmoreka [IOK
' OITHCaHUs https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 20 1 3
SAMMOACHCTBHE TeX https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3 10 0 3
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Paznen 2. Mexannuyeckue Kojae0aHusi M BOJTHbBI
bu6mmoreka [IOK
2.1 M 7 0 3
CXAHHMCCKNE KONCOanHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M .3 8 1 3
CRAMHIICCKHE BOTHEL JBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3nen 3. DiekTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHBIE BOJHBI
DNEeKTpOMarHUTHOE MOJIE U bubnnoreka [JOK
3.1 6 1 2
AJIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6
Pa3znen 4. CBeToBbBIE ABJICHUSI
4.1 3aKOHBI paCIpOCTPAaHEHHUS CBETA 6 1 2 bubmuorexa [JOK



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 JIuH3bl U onTHYecKUE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Paszgea 5. KBanTtoBble siBJIeHUA
bubmuorexa [JOK
5.1 Hcnyckanue u moriomieHne cBeTa aroMoM 4 1 https://m.edsoo.ru/7f41ada6
bubmuorexa [JOK
52 CTPOCHIE ATOMHOIO S1pa 6 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 SnepHbie peakuuu ! 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTOpuTe1bHO-0000 A0 IIM I MOYJIb
[ToBTOpEeHue u 06001IeHNE COAEepKAHUS bubnuoreka [IOK
6.1 9 2
Kypca ¢pusuku 3a 7-9 kiace https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 27



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




HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KoJunyecTBO 4acoB JJIeKTPOHHBbIE Pecypcnbi
Ne undgponbie JEeTCKOro
Tema ypoka Kourpoabsubie IIpakTuyeckue
n/n Bceero oOpa3oBaTesibHbIE TeXHONAapPKa
padoThI padoThI
pecypcsl «KBanTopuym»
1 ®du3nka — HayKa 0 IpUpo/e. 1 0 0
SIBneHns npupobl
2 Ou3nyecKue sIBICHUS 1 0 0
dusnyecKue BeTUIUHBI U UX
3 1 0 0
HU3MEPECHHUE
Vpok-uccnenosanue "M3mepenue
4 TEeMIIepaTypbl IPHU MTOMOIIH 1 0 1
YKUJIKOCTHOTO TEPMOMETpA U
JaT4yrKa TeMneparypol”
Metoabl Hay4HOTO MTO3HAHMSL.
5 Onucanue GpU3NUECKUX SBICHUN 1 0 1 bubmmorexa [OK
N https://m.edsoo.ru/ff09f72a
C TIOMOILBIO MOZENIEN
VYpok-uccnenosanue "IIpoepka
TUIIOTE3bI: JAJIBHOCTH MOJNETA Habop
6 IapUKa, IyIIEHHOIO 1 0 1 na0opaTOpHbII
TOPU30HTAIILHO, TeM OO0JIbIIe, YeM MEXaHHKa
OosbliIe BHICOTA ITycKa"
Ctpoenue BemecTBa. ONbITHI,
7 JOKa3bIBAIOIINE JUCKPETHOE 1 1 0 bubmmorexa [TOK
p https://m.edsoo.ru/ff09fe0a
CTPOEHHUE BEILIECTBA
8 JIBr>KeHME YacTHII BEIISCTBA 1 0 0 bu6mmoreka [JOK



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

Ypok-uccnenoanue «OMbITHI 110

https://m.edsoo.ru/ff0a013e

9 HaAOJIFOJEHUIO TEILIIOBOrO
paCIIMPEHHUSI Ta30BY
10 ArperaTHble COCTOSIHMSI BELLIECTBA
Oco0eHHOCTH arperaTHbIX
1 cocTostHuM BoAbl. OO00IICHNE 10 bubmuoreka [JOK
paszzaeny «llepBoHauanbHbIE https://m.edsoo.ru/ff0a0378
CBEJICHUS O CTPOCHHUHU BEILIECTBA
MexaHnueckoe IBUKEHHUE.
12 PaBHOMeEpHOE 1 HEpABHOMEPHOE bubmorexa HOK
p p p https://m.edsoo.ru/ff0a05c6
JBIDKECHUE
bubmuoreka [JOK
13 Ckopoctb. EqUHHIIBEI CKOpOCTH
p . H p https://m.edsoo.ru/ff0a079c
14 Pacuer iyt 1 BpeMeHU bubnuorexa [JOK
JIBIDKEHUSA https://m.edsoo.ru/ff0a0ae4
15 WNuepuus. Macca — mepa bub6nuorexa [IOK
WHEPTHOCTH TEJ https://m.edsoo.ru/ff0a0c10
IImoTHOCTH BeniecTBa. Pacuer
16 Macchl 1 00beMa Tejia Mo €ro bubmorexa LOK
https://m.edsoo.ru/ff0a0fee
IUIOTHOCTH
JlaGoparopHas paboTa
17 «OnpenenenHune IOTHOCTU
TBEPIOTO TEJIA»
18 Pemenue 3agad mo reme bu6mmorexa [{OK
"[TimoTHOCTH BemecTna" https://m.edsoo.ru/ff0al23c
19 Cuna xak XxapakTepuCTHKa

B3auMoiercTBus Tei. Crita



https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c

ynpyroctu. 3akoH ['yka

JlaGopaTtopHnas pabota

«M3y4yenune 3aBUCUMOCTH Ha6op
20 pactsoxeHus (aedopMariim) nabopaTOpHBII
PYKUHBI OT TIPHIIOKEHHOM MEXaHUKa
CUIIBI»
91 [[AABnenue Tsrorenus. Cuia
TSDKECTH
CBsI3b MEXIY CUIOU TSHKECTH U
22 Maccou TenayBec Tena. Pemenne buGnnorexa LIOK
e ) | https://m.edsoo.ru/ff0al778
3a7a4 oo teMme "Cuiia TSHKeCcTH
Cuna TKeCTH Ha IPYIUX
23 [UIaHETaxX qDI/ISI/IqecII)(}I’/Ire buGnnorexa [IOK
i https://m.edsoo.ru/ff0a1502
XapaKTEPUCTUKHU TIJIAHET
bu6mmoreka [IOK
24 Wsmepenne cui. Jluaamome
P A B https://m.edsoo.ru/ff0al8cc
bu6mmoreka [IOK
25 Bec tema. HeBecoMmocTn
https://m.edsoo.ru/ff0al778
CrnosxxeHue AByX CHJl,
26 HanpaBJICHHBIX 10 OIHON bubmorexa [TOK
p N N g https://m.edsoo.ru/ff0ala70
npsiMoii. PaBHOEHCTBYIOIIAS CHTT
97 Pemenue 3agad mo reme
"PaBHOnelicTBYIOIIAA CHIT"
98 Cuia TpeHus u e€ Bubl. TpeHue bubnmnoreka [JOK
B IIPUPOJIE U TEXHUKE https://m.edsoo.ru/ff0alb9c
JIaGoparopHasg pabora Habo
29 «3 peHI/II:: 3aBIF/I)CI/IMOCTI/I CHJIBI bubnmorexa LOK 11200 paTo HBII
yd https://m.edsoo.ru/ff0alcc8 patop
TPEHHSI CKOJIBKEHUS OT CUJIBI MeEXaHUuKa



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

JIABJICHUS U XapaKTepa
COTIPUKACAIOLIUXCSA
MTOBEPXHOCTEM»

Pemenue 3agau Ha onpeneneHue

30 N .
PaBHOJICHCTBYIOIICH CHITBI
Penrenue 3amaud mo remam: «Bec
31 tenay, «['paduueckoe bubnnoreka [JOK
n300paxkeHue cn, «CHiby, https://m.edsoo.ru/ff0alde0
«PaBHOIEUCTBYIOIIAS CUID»
KoHTposbHas paboTa 1mo Temam:
«MexaHU4YeCKOe IBMIKEHUEY,
32 «Macca, IIIIOTHOCTEY, «Bec
Tenay, «['papudeckoe
n3o0paxkeHue cun, «CHitb»
Hasnenune. CriocoObl
33 MEHBIICHUS U YBEINYCHUS bubmorexa LOK
y y https://m.edsoo.ru/ff0a20a6
JaBJICHUS
JlaBiieHue ra3a. 3aBHCUMOCTD
34 JaBJIEHU ra3a OT 00hEMa bubmmorexa [TOK
’ https://m.edsoo.ru/ff0a2376
TEeMIEPATypPhI
Ilepenaua naBieHUS TBEPALIMUA
35 TeJ'II;MI/I KUIKOCTSIMH U I13'c13aM1/1 bubmmorexa [TOK
’ ' https://m.edsoo.ru/ff0a25b0
3akoH ITackansg
JlaBieHue B )KUIKOCTH U Tase,
36 BBI3BAHHOE JIEHCTBUEM CHIIBI bubmorexa LHOK
https://m.edsoo.ru/ff0a2718
TSKECTH
37 Pemrenne 3agad 1mo teme bu6nmoreka [JOK

((I[aBJ'IeHI/IC B XXUJAKOCTH U Ta3c.

https://m.edsoo.ru/ff0a2826



https://m.edsoo.ru/ff0a1de0
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

3akoH [lackanga»

38 CooBILAIOMIIEcs COCVILL bu6mmoreka [JOK Coobmaromue
HHAIO YA https://m.edsoo.ru/ff0a2970 = cocynbl
. bu6mmoreka [JOK
39 r
¥ADABITIHCCIIH pece https://m.edsoo.ru/ff0a3136
40 Manowmetpsl. [lopriHneBoii
KUJKOCTHBIN Hacoc
41 ATtmochepa 3eMin 1 IPUIHUHBL €€ bubmmorexa [IOK
CyILIECTBOBaHUS https://m.edsoo.ru/ff0a2b5a
[Tpubop s
42 Bec Bozmyxa. AtmocdepHoe bubmuoreka [JOK JIEMOHCTpAIH
JIaBJICHUE https://m.edsoo.ru/ff0a2b5a = armochepHoro
JTaBJICHUS
43 W3mepenune atMochepHOro bubnunoreka [JOK Bapomerp-
nasienust. OneiT Toppuuenin https://m.edsoo.ru/ff0a2da8 = anmepowmn
3aBUCUMOCTB aTMOC(EepHOro
44 aBJICHUS OT BLICOTL(?HIZ bubmmorexa [OK
A A https://m.edsoo.ru/ff0a2fc4
YPOBHEM MOpsI
bapomerp-anepoun.
45 ATII)VIOC(bs Hoep aBJJI'IeHI/Ie Ha Bubnuorexa LIOK bapowmetp-
PHOC A https://m.edsoo.ru/ff0a2fc4 =~ anepoun
pa3IMYHBIX BBICOTaX
46 Pemenue 3agayq mo reme "
ATtMocdepHoe naBieHue"
. [Tpubop s
JleiicTBHE KUAKOCTH U Ta3a Ha
47 -, bubnmnoreka [JOK JIEMOHCTpAIU
4 ’ https://m.edsoo.ru/ff0a3276 | nmaBieHUs B
ApxumenoBa cuia
KHUJIKOCTH
48 JlaboparopHas paboTa bubnmoreka [JOK



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
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276

«OrnpeeneHue BbITAIKUBAIOLIEH
CHUJIbI, ICHCTBYIOIICH Ha TEO,
MOTPYKEHHOE B KUIKOCTBHY

https://m.edsoo.ru/ff0a33fc

JlaboparopHas paboTa 1o Teme
«HccnenoBanue 3aBUCUMOCTH

bubmuoreka [JOK

49 BECA T2 B BOAE O 00EMa https://m.edsoo.ru/ff0a3514
MOTPYKCHHOU B JKUJIKOCTh YacCTH
Telay
bubmuoreka [JOK
>0 Hnaparnne Ten https://m.edsoo.ru/ff0a3a96
JlaGopaTtopHnast pabora
"KoHcTpynpoBaHue apeomerpa
51 WM KOHCTPYUPOBAHUE JIOAKU U
orpeiesieHue eé
Ipy30M0AbEMHOCTH "
Pemenue 3agad mo reMam:
«IlimaBanue cynos.
52 BosayxonnaBanue», «/laBienue bubmorexa [TOK
. https://m.edsoo.ru/ff0a3654
TBEPABIX TN, KUAKOCTEH U
ra3oBy»
KonTponbHas pabora no teme
53 «/laBreHne TBepabIX TeT,
KUJKOCTEH U Ta30B»
bu6mmorexa [{OK
>4 Mexanuseckas padota https://m.edsoo.ru/ff0a3f82
bu6mmorexa [{OK
55 Monsocts. Eausuitg! MomHocT! https://m.edsoo.ru/ff0a3f82
56 VYpoxk-uccnenosanne "Pacuér

MOILIHOCTH, Pa3BUBAEMOM IpH



https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82

noa6eéMe 110 JiecTaune"

S7

58

59

IIpocTeie MexaHu3Mbl. Peryar.
PaBHOBeCue cuit Ha ppruare

Pbruaru B TexHuke, ObITY U
npupoje. JlaboparopHas pabora
«HccnenoBanue ycioBuit
paBHOBECHSI ppIUara

Pemenue 3amau no reme
«YcnoBus PaBHOBCCH:A pblyara»

0.5

bubmuoreka [JOK
https://m.edsoo.ru/ff0a478e

bubmuoreka [JOK
https://m.edsoo.ru/ff0a48a6

60

KoaddummenT nmonesnoro
JIECUCTBUS MEXaHU3Ma.
JlaGopaTtopHnast pabota
«3mepenue KII/[ nHakioHHOM
MJIOCKOCTH

0.5

61

62

63

Pemenne 3amau nmo teme "Pabora,
MotrHocTh, KITI"

Mexannueckas YHEprusl.
Kunernueckast 1 noTeHIMaIbHAS
SHEprus

3aKOH COXpaHEHHUS
MEXaHUYECKOM IHeprun

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a4c48

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a4252

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4360

64

YPOK-IKCIIEpUMEHT 110 TEME
"DKCIIEpUMEHTAIbHOE
ONPEAEIIEHUE U3MEHEHUS
KUHETUYECKON M TTOTSHIIMAILHOM
SHEPTUHU MPHU CKATHIBAHUU TE€JIA IO
HAKJIOHHOH IIJIOCKOCTH"

Hab6op
nabopaTOpHbII
Mexanuka

65

KonTponbhas pabota no teme



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

«PaboTa 1 MOIIHOCTh. DHEPTHS

66

67

68

PesepHbIii ypok. Pabota ¢
TEKCTaMH II0 TEME 1
"MexaHndyeckoe aBrxeHue"

PesepHbIii ypok. Pabota ¢
TekcTaMu 110 TeMme "'JlaBieHue
TBEPJBIX TEJ, )KUJIKOCTEH U
ra3zoB"

Peseprurlit ypok. Pabora ¢
TeKcTamu 1o Teme "Pabora. 1
MoriHocTh. DHeprus"

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

bu6mmoreka [JOK
https://m.edsoo.ru/ffO0a4ffe

OBIIEE KOJIMYECTBO YACOB I10

68

I[TPOTPAMME

13



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

8 KVIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Pecypchbl gerckoro
Ne uudgposbie
Tema ypoka KonTpoabubie IIpakTuuyeckue TEeXHOIapKa
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI «KBaHnTopuym»
pecypcbl
OcHOBHBIE TIOJIOKEHUS
1 MOJIEKYJISIPHO-KUHETHUECKOMN 1 0 0 bubnmnoreka HOK
TEOPUH U UX OIBITHBIE https://m.edsoo.ru/ff0a5256
MTOATBEPKICHUS
Macca u pazmep aTOMOB U
2 PASHEP 1 0 0
MOJIEKYIT
Mopaenu TBEpIOTO, JKUAKOTO U
3 ra3000pa3HOro COCTOSTHUMA 1 0 0 bubmorexa LHOK
P https://m.edsoo.ru/ff0a540e
BelecTBa
4 CraproBasi TUarHOCTHUKA 1 1
OObscHEHUE CBOWCTB
TBEPAOTO, )KHUJIKOTO U
ra3000pa3HOro COCTOSTHUM
5 P 1 0 0
BEIIECTBA HA OCHOBE
ITOJIOKEHUN MOJIEKYJIIPHO-
KMHETUYECKON TEOpUHU
5 Kpucrannuueckue u amopgHbie 1 0 0 bubnmoreka [JOK
Tela https://m.edso0.ru/ff0a5800
7 CmauuBaHuE U KanUJUISIPHOCT. 1 0 0 bubnuoteka [JOK
[ToBepXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530
8 TennoBoe pacuupenue u 1 0 0 bubmmoreka [JOK

CXKaTue

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

Temnepatypa. CBsi3b

9 TEMITEPaTypPhl CO CKOPOCTHIO
TETJIOBOTO ABUKEHUS YaCTHI]
BuyTpeHHss sHeprus.
10 CHZ(I;E6H I/ISMGH:HI/ISI bubmorexa [JOK
. https://m.edsoo.ru/ff0a5c60
BHYTPEHHEH 3HEpruu
11 Bunpl Tenonepenayun bubmorexa HOK
a peAl https://m.edsoo.ru/ff0a6412
VYpoxk-koHpepeHuus
"[IpakTueckoe
12 HUCIIOIB30BaHUE TETIOBBIX bu6mmoteka [IOK
CBOWCTB BEILIECTB U https://m.edsoo.ru/ff0a65c0
MaTepHasoB B IEISIX
aHeprocoepekeHus "
[Tpubop st
13 KonnyecTBo TemIoThI. bubnmnorexka HOK JIEMOHCTPALIHI
VY eabpHas TEIIIOEMKOCTD https://m.eds00.ru/ff0a6976 = TermIONMpPOBOIHOCTH
Tel
YpaBHEHHE TEIOBOTO
14 Oamnanca. TermmooOmeH u bubmorexa HOK
’ https://m.edsoo.ru/ff0a7088
TEIJTIOBOE paBHOBECHE
JlaGopaTopHnast pabota
" PaToprat p [Tpubop nist
Wccnenosanue sBieHus
bubnmnoreka [JOK JIEMOHCTPALIUHU
15 TEII000MeHa Ipu
. https://m.edsoo.ru/ff0a6a98  TermmonpPOBOIHOCTH
CMEIIIMBAaHUH XOJIOTHON 1
Tel
ropstaeit BoasI"
Pacdet konuyecTBa TEMIOTHI,
16 HEOO0XOUMOTO ISl HarpeBaHUs

TEJIa U BBIACIACMOTIO UM IIpH



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

OXJIAXKJICHHNH

Komriekr mis

Jlaboparopnas pabota n1abopaTopHOTO
17 "Onpenenenue yaenabHOU bubmmorexa LTOK MpaKkTUKyMa
P % | https://m.edsoo.ru/ff0a6bb0 P Y
TEIJIOEMKOCTH BEIIECTBA MOJICKYJISIpHAS
¢dusnka
DHeprus TorMBa. Y aeabHast bubanoreka HOK
18
TEIJIOTA CrOPaHUs https://m.edsoo.ru/ff0a7b5a
[1naBnenue u oTBEpACBaHHE
19 KPUCTAJUTMYECKUX TEll bubmorexa LHOK
P ' https://m.edsoo.ru/ff0a71d2
VY aenbHas TEMIOTAa MJIaBICHUS
Kommnnekt ast
JlaGoparopHnas pabora 71a00paTOPHOTO
20 "OnpeneneHue yaeabHOM bubmorexa LHOK MpaKTUKyMa
pedt a " https://m.edsoo.ru/ff0a72fe P Y
TEIUIOTHI MJIaBJICHUS JIba MOJIEKYJISIpHAs
¢usnka
21 [TapooOpazoBanue u bubnmnorexka HOK
KoHJeHcauusd. Mcnapenue https://m.edsoo.ru/ff0a740c
Kunienne. Y nenpHas Temiora
napooOpa3oBaHus U
22 KOHJIEHCAIIMN. 3aBUCUMOCTD bubmorexa LOK
' https://m.edsoo.ru/ff0a786¢c
TEMIIEPATYPHI KATICHUS OT
aTMoc(hepHOro JaBICHUS
BrnaxnocTs Bo3ayxa.
93 JlaboparopHnast pabota bubnmnoreka [JOK
"OnpeneneHne OTHOCUTETHHOM https://m.edsoo.ru/ff0a7628
BJIQXXKHOCTH BO3yxa"
24 Pemenne 3agay Ha



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

OIPCACIICHUC BJIAXKHOCTU
BO3yXa

25

[TpuHIUIBL paOOTHI TETIIIOBBIX
neurareneii. [lapoBast TypOuHa.
JlBurarenb BHYTPEHHETO
CrOpaHUs

26

27

28

29

30

KIIJI TenmoBoro aBurares.
TemnoBkle JBUTaTEIINA U 3aIIUTa
OKpY>Karolleu cpeibl

3aKOH COXpaHEHUS U
MIPEBpAICHUS YHEPTHUHU B
TEIUIOBBIX ITpoIieccax

[ToaroroBka Kk KOHTPOJIBHOMN
pabore o Teme "TermoBbie
sBneHust. I3menenue
arperaTHbIX COCTOSIHUI
BemecTna"

KonTponbHas pabota mo teme
"TemnoBble IBICHUS.
W3meHeHune arperaTHbIX
COCTOSIHUH BeriecTBa"

DnekTpusanus tei. /[Ba poaa
AIEKTPUUYECKUX 3apsI0B

bubmuorexa [JOK
https://m.edsoo.ru/ff0a7c7c

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a86ae

31

32

Ypoxk-uccienoBanue
"DnexkTpu3anus TeA MHIYKIHEH
Y IIPU CONTPUKOCHOBEHHUH"

B3anmoneicTere 3apsyKeHHBIX
ten. 3akoH Kyrnona

bu6nuoreka [IOK
https://m.edsoo.ru/ff0a87e4



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

DNeKTpUYEecKoe moJie.

Hanpsixkennoctb
33 AIEKTPUICCKOTO TTOJIS bubmmorexa [JOK
P ' https://m.edsoo.ru/ff0a8a0a
[TpuHIUIT CynepIo3uIuu
AIEKTPUICCKUX TTOJIeH
Hocurenu snexkrpuueckux
34 3apsJI0B. DJIEMEHTAPHBIN
3apsn. CtpoeHue aToma
[TIpOBOMHMKHU U AUAJICKTPHUKH.
35 3£(OH COXPaHCHUS ’ bubmorexa [IOK
p https://m.edsoo.ru/ff0a8ef6
AIEKTPUYECKOTO 3apsiaa
Pemenue 3amay Ha
36 MIPUMEHCHHE CBOWCTB bubmorexa LHOK
P https://m.edsoo.ru/ff0a90cc
AIEKTPUUECKUX 3aPsI0B
DNEeKTPUYECKHI TOK, YCIOBHS
37 €ro CyIlIeCTBOBaHUSI. bubnmnoreka [JOK
M cTOYHUKH 31IEKTPUYECKOTO https://m.edsoo.ru/ff0a95a4
TOKa
38 JlericTBUS 2IIEKTPUYECKOTO bu6mmoreka [IOK
TOKa https://m.edsoo.ru/ff0a96b2
Ypoxk-uccienoBanue
" P = a Hab6op mnst
JlelicTBuE 3IEKTPUYECKOTO
39 MPaKTHKyMa
TOJIsL HA TIPOBOHUKH U
" DNeKTpOoINHAMUKA
TUDIIEKTPUKU
DneKTpUYeCcKuil TOK B bubmmoreka [JOK
40
MeTaJuIax, JKHUIKOCTIX 1 ra3ax https://m.edsoo.ru/ff0a9838
41 DnekTpruyecKkas 1enb U e€

COCTaBHBIC HaCTH



https://m.edsoo.ru/ff0a8a0a
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

Cuna toxka. JlabopaTopHas

Habop mnst

bu6nuoreka [IOK
42 abora "M3mepenue u 0.5 MpaKTUKyMa
P p | https://m.edsoo.ru/ff0a8bd6 P o
peryaupoBaHHUEe CHIIbI TOKA DJIeKTpOIMHAMHKA
DNEeKTPUUYECKOE HAIPSKEHUE.
P P Habop mnst
43 Bonber™merp. Jlaboparopras 05 bu6nuoreka [IOK PAKTHEYMA
pabora "M3mepenue u ' https://m.edsoo.ru/ff0a9e14 P 4
" DNeKTpoAuHAMUKA
peryaupoBaHue HANPSHKEHUS
ConpoTHuBieHHE TPOBOAHUKA.
44 Y aensHOe CONPOTHBIICHUE 0 bubmmorexa [IOK
A p https://m.edsoo.ru/ff0aa738
BEIIeCTBA
JlaGoparopHnas pabora
"3aBUCUMOCTD 3JIEKTPUUYECKOTO
Hab6op nns
CONPOTUBIICHUS ITPOBOIHHUKA bubnuoreka [JOK
45 1 IIPaKTUKyMa
OT €T'0 JUIMHBI, IO N https://m.edsoo.ru/ff0aa738
DneKTpoauHaAMKKa
MOTICPEYHOTO CEUCHUS U
Marepuana"
3aBUCHUMOCTh CHJIBI TOKA OT
46 HanpspkeHus. 3akoH Oma Jiist 0 brbmmorexa [TOK
P ’ https://m.edsoo.ru/ff0aad4a
ydacTka [enu
JlaGopatopHnas pabora
"UccnenoBanue 3aBUCUMOCTH
Habop ans
CHUJIBI TOKA, UIAYIIErO Yepe3 bubnmoreka [JOK
47 1 MpaKkTHKyMa
pPE3UCTOP, OT COMPOTUBIICHUS https://m.edsoo.ru/ff0aa04e
DIIEKTPOAMHAMHUKA
pe3ncTopa M HANPSIKCHHS Ha
pesucrope"
[TocnenoBarenpHOE U
48 MapajuIesIbHOES COSTMHCHUS 0
MTPOBOTHUKOB
49 Jlaboparopnas pabota 1 bubnmoreka [JOK Habop mns



https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e

"TIpoBepKa MmpaBiiIa CIIOKEHHSI https://m.edsoo.ru/ff0aaa58  maboparopuoro
HaMpsLKeHUN pu MpaKTUKyMa
MOCJIeJ0BATEILHOM DNEKTPUUECTBO
COCMHEHHH JABYX PE3UCTOPOB"
Jlaboparopnas pabota Habop mnst

50 "[IpoBepka mpaBuia AJis CUITbI bubnmoreka [JOK n1abopaTopHOTO
TOKA [pY NapajyIeIbHOM https://m.edsoo.ru/ff0aadle = mnpakTHKyma
COEIMHEHUH PE3UCTOPOB" DIEeKTPUYECTBO
Pemenne 3anay Ha

51 npuMeHeHue 3akona Oma s bubnnorexka HOK
Pa3IMYHOTO COEAUHECHUS https://m.edsoo.ru/ff0aaf8a
MIPOBOJHUKOB
PaboTa u MOITHOCTH [Tpubop nist

52 BHGKTqueCKI(I)IFO TOKa. 3aKOH bubmmorexa LOK nyquI:/IsI[l IpaBuiia

https://m.edsoo.ru/ff0ab124

Jxoyns-Jlenna Jlenna
JlaGopatopHnas pabora Habop ans

53 "Onpenenenue paboThl U bubnmnoreka [JOK 1a060paToOpHOTO
MOIIIHOCTH 3JIEKTPUYECKOTO https://m.edsoo.ru/ff0ab3e0 = mpakTEKyma
ToKa" DIEeKTPUYECTBO
DJeKTpUYecKue ey 1

54 NOTPeOUTENH IIEKTPUIECKOM bubmuoreka [JOK
sHeprum B ObITy. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMbIKaHHE
[ToaroroBka Kk KOHTPOJIBHOM
pabote 1o Teme

55 "DneKkTpruuecKue 3apspl. bubmmoreka [JOK

3apspKeHHBIC Tela U UX
B3aumMoiercTBUs. [locTOSTHHBIN
BJIEKTPUYECKUMA TOK"

https://m.edsoo.ru/ff0abd2c



https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c

KonrponsHas pabora o Teme
"DneKkTpuuecKue 3apsbl.

bu6nuoreka [JOK
56 3apspKeHHBIC Tea ¥ UX 0
. . https://m.edsoo.ru/ff0abea8
B3aumoeiictBus. [locTosHHbII
AJIEKTPUYECKUMA TOK"
57 [TocTosiHHBIE MATHUTHI, X 0
B3alMOJIECICTBUE
VYpok-ucciaenoBanue HaGop nis
58 "I/FI)3 €HUE TI0JIeH MOCTOSTHHBIX 1 bubmmorexa [IOK 1} aKTpI/IK a
yi . https://m.edsoo.ru/ff0ac3d0 P M
MarHuTOB DNeKTpoANHAMUKA
Kommnekt
puOOpPOB It
MaruutHOo€e nosie. MaraHuTHoe prboep
bubnmnoreka HOK JIEMOHCTPALIUU
59 1moJie 3eMJIM U €ro 3Ha4YeHNue 0 N
https://m.edsoo.ru/ff0acOba  cBolicTB
JUTS SKU3HU Ha 3eMite
3JIEKTPOMArHUTHBIX
BOJIH
OmnsIT Opcrena. MarautHoe
I10JIE AJIEKTPUYECKOTO TOKA bubmuoreka [JOK
60 0
MarsuTHO€ 1noje KaTylKy ¢ https://m.edsoo.ru/ff0ac1d2
TOKOM
IIpumeHeHue
AJIEKTPOMArHUTOB B TEXHUKE. Habop nns
61 JlabopaTopHas pabota 05 bubnmoreka [JOK 1a60paTOPHOTO
"N3yueHnne nencTBus ' https://m.edsoo.ru/ff0ac74a = mpakTHKyma
MarHWTHOTO TIOJISI Ha DIIEKTPUYECTBO
ITPOBOJIHUK C TOKOM"
DIIEKTPOABUTATEND Habop ms
R bubmuorexa [JOK 4
62 MTOCTOSTHHOTO TOKa. 0 1a60paTOPHOTO

Hcnonbp3oBanue

https://m.edsoo.ru/ff0ac86¢c

MpaKTUKyMa



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

63

3JIEKTPOJIBUTATENCH B
TEXHUYECKUX YCTPONCTBAX U
Ha TpaHcnopte. JlaboparopHas
pabora "KoHcTpynpoBaHue u
n3ydeHue paboThl
aieKTpoaBUrarens"

OnbiTel Papazest. 3aKkoH

3J€KTPOMAarHUTHON MHIYKIUU.
IIpaBuio Jlenna

DIEKTPUYECTBO

64

Onexrporerepartop. CriocoObl
ITOJIyYEHUS AIEKTPUIECKON
SHEPrUH. DIEKTPOCTAHIIUH Ha
BO300HOBIISIEMBIX HCTOYHHUKAX
SHEPIrUun

65

IToaroroBka K KOHTPOJIBHOMN
paborte 1o Teme
"DJIeKTpUUECKUE U MarHUTHbBIE
SIBJICHUS "

66

KonTponbhas pabota no teme
"JJIeKTpUUECKUE U MAarHUTHBIE
SIBJICHUS "

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

67

68

PesepBHblit ypok. Pabora ¢
TekcTtaMu o Teme "TenmoBeie
aBiIeHUs"

PesepBHylit ypok. Pabora ¢
TEKCTaMU 110 TEME
"IToCTOSIHHBIN MEKTPUUECKUI

TOK"

bu6nuoreka [IOK
https://m.edsoo.ru/ff0accse

bu6nuoreka [IOK
https://m.edsoo.ru/ff0acdc6



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

OBIIEE KOJIMYECTBO YACOB I10 68 3
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9 KJIACC

No KosauuecTBO 4acoB Pecypcsbl 1eTckoro
JIeKTPOHHBbIE U(PPOBHIE
n/ Tema ypoka KonTpoabHbl IIpakTuyecku TeXHOapKa
o0pa3oBaTe/ibHbIE PeCypChl
n «KBanTopuym»
Pasromepnoe
1 BHOMED HU . bu6mmoreka [JOK
HPAMOJIMHEHHO https://m.edsoo.ru/ff0ad19a
IIBIDKEHUE
Mexanuueckoe
2 JIIBUKEHUE.
MarepuanbHas TOUKa
Cucrema orcyera.
3 OTHOCHUTENBHOCTh bubmuorexka [JOK
MEXaHUYECKOTO https://m.edsoo.ru/ff0ad474
JIBAKEHUS
4 CraproBas
IUarHOCTHKA
HepasromepHoe bu6mmoreka [IOK
DSMOTHHCHHOG https://lesson.edu.ru/lesson/2b2875d8-
5 P c e10b-4e89-b6c9-
JIBIDKCHUC. LPEIHAA 1 134c0120ec95?backUrl=%2F03%2F0
MTHOBEHHAsi CKOPOCTb 9
IT o) eliHoe
6 PAM HHI; cHHOE bubnmoreka [JOK
PaBHOYCKOp https://m.edsoo.ru/ff0ad8d4
JIBIOKEHUE. Y CKOpEHUE
CxkopocTh bubnuotexa [JOK
7 IPSIMOJIMHENHOTO https://lesson.edu.ru/lesson/166ebed0-
PaBHOYCKOPEHHOTO 02c4-4052-af34-

newkeHus. ['paduk

ch6ef754ftb4b?backUrl=%2F03%2F09



https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad474
https://lesson.edu.ru/lesson/2b2875d8-e10b-4e89-b6c9-134c0120ec95?backUrl=%2F03%2F09
https://lesson.edu.ru/lesson/2b2875d8-e10b-4e89-b6c9-134c0120ec95?backUrl=%2F03%2F09
https://lesson.edu.ru/lesson/2b2875d8-e10b-4e89-b6c9-134c0120ec95?backUrl=%2F03%2F09
https://lesson.edu.ru/lesson/2b2875d8-e10b-4e89-b6c9-134c0120ec95?backUrl=%2F03%2F09
https://m.edsoo.ru/ff0ad8d4
https://lesson.edu.ru/lesson/166ebed0-02c4-4052-af34-cb6ef754fb4b?backUrl=%2F03%2F09
https://lesson.edu.ru/lesson/166ebed0-02c4-4052-af34-cb6ef754fb4b?backUrl=%2F03%2F09
https://lesson.edu.ru/lesson/166ebed0-02c4-4052-af34-cb6ef754fb4b?backUrl=%2F03%2F09

CKOPOCTH

JlaGopaTtopHnas pabota

"Onpenenenue
CKOPCHHUS Teja Mpu Ha6o
8 }})/aBHEYCKOpeHHONF bubmmorexa [JOK na60§aTopHHﬁ
https://m.edsoo.ru/ff0adb18
JBUKEHUH T10 MEXaHUKa
HaKJIOHHOM
MJI0CKOCTH"
bubmuoreka [JOK
CBoOoiHOe MajieHue
9 rer1. Onnrrst Famies https://lesson.edu.ru/lesson/377f8c52-
0943-4fbb-9a48-0a0d9da548cl
PaBHOMEpHOE
JIBIDKEHHE T10
10 okpyxHocTH. [lepnon bubnnoreka [JOK
¥ 4acToTa oOpaIieHusl. https://m.edsoo.ru/ff0ael76
JInnelinas u yrinosas
CKOpOCTH
11 LlenTpocTpemMuTenbHO
€ YCKOpEHHUe
IlepBblii 3aK0H
12 Hrrotona. Bexrop Bubmmorexa LIOK
https://m.edsoo.ru/ff0ae612
CHUJIBI
Bropoii 3akoH
13 HrroToHa. bu6mmorexa [ITOK
PaBHOelicTBYIOIIASA https://m.edsoo.ru/ff0ae72a
cuia
Tpernii 3ak0H
14 HbfoToHa. bubnuorexa [JOK

Cynepno3unust CUit

https://m.edsoo.ru/ff0ae982



https://m.edsoo.ru/ff0adb18
https://lesson.edu.ru/lesson/377f8c52-0943-4fbb-9a48-0a0d9da548c1
https://lesson.edu.ru/lesson/377f8c52-0943-4fbb-9a48-0a0d9da548c1
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982

Pemenue 3a1ay Ha

15 [IPUMEHEHNE 3aKOHOB bubnnorexa [IOK
p https://m.edsoo.ru/ff0aeb6c
Hrrotona
16 Cuiia ynpyrocTu. bubnnoreka [JOK
3akoH ['yka https://m.edsoo.ru/ff0aeca2
Pentenue 3amau mo
17 teme «Cuia
YIIPYTOCTH
JlabopaTopnas padora Ha6o
18 «Ono I; enlz:HI/Iep buGnnorexa LIOK 11200 paTo HBIA
peAl https://m.edsoo.ru/ff0aee28 patop
YKECTKOCTHU MPYKUHBD» MEXaHUKa
bubmuoreka [JOK
19
Cuna Tpemis https://m.edsoo.ru/ff0af738
20 Pemenue 3agau no bubmuoreka [JOK
teMe «Cuia TpeHUs» https://m.edsoo.ru/ff0afa26
JIab 3]
) abopaTtopHas pabota HaGop
21 Omnpenenenue bubnnorexa [JOK HA60DATODHLL
ko> HIMEnTa TpeHHs https://m.edsoo.ru/ffoaf8be patTop
| MEXaHUKa
CKOJIBKEHUS
Pemenue 3agaq mo
TeMme "3aKOHBI Euf 1OK
HOIMoTEKa
22 H .
pioTona. Cia https://m.edsoo.ru/ff0afb8e
ynpyroctu. Cuna
TpeHUs"
Cua TSDKECTH U 3aKOH
23 BCEMUPHOIO bubnuorexa [IOK

TSATOTEHUS. Y CKOPEHHUE
¢BOOOIHOTO ITaIEHUSA

https://m.edsoo.ru/ff0af044



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

24

25

26

Ypok-koHpepeHuus

" JIBMKEHHUE TEIl
BOKPYT
PaBUTALMOHHOTO
nentpa (CoyiHeuHas
cucrema). ['anaktuxu"

Pentenue 3amau mo
TeMe "Cuia TSHKECTH U
3aKOH BCEMHPHOT'O
TATOTeHHS"

[IepBas kocmuueckas
CKOpOCTb.
HesecomocTs u
neperpy3Kku

bubmuoreka [JOK
https://m.edsoo.ru/ff0af5f8

bubmuoreka [JOK
https://m.edsoo.ru/ff0af33c

27

28

PaBHOBecue
MaTepHATbHON TOYKH.
AOcomoTHO TBEpAOE
teno. PaBHoBecue
TBEPAOTO TEJIA C
3aKpETIEHHONW OChIO
BpallleHus

MowmeHT cuisl. LeHTp
TSKECTH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0afe36

29

Pemenue 3agad mo
TeMe "MOMEHT CHIIBL.
LlenTtp TsKECTH"

bu6mmorekxa [JOK
https://m.edsoo.ru/ff0b02b4

30

ITonroroBka K
KOHTPOJIbHOM padore
110 TEME

bu6nmoreka [JOK
https://m.edsoo.ru/ff0b0408



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

"MexaHn4decKkoe
JIBIDKEHHE.
BzaumoneiictBue ten"

31

KontponsHas pabora
10 TEME
"MexaHn4ecKoe
JIBUIKEHUE.
BzaumonerictBue Tten"

bubmuoreka [JOK
https://m.edsoo.ru/ff0b06ec

32

HNmnynec Tena.
WNmnynbe cunbl. 3akoH
COXpaHEHHS
UMIyJbca. YIpyroe u

HEeyHpyroe
B3aUMOo/IeicTBHE

bubmuoreka [JOK
https://m.edsoo.ru/ff0b07fa

33

Pemenue 3agaq mo
Teme "3aKoH
COXpaHEHUS
ummyisca'

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb096¢c

34

VYpok-koHpepeHIus
"PeakTBHOE
JBUKCHHE B IPUPOJIC
1 TeXHHUKE"

35

36

37

Mexanunueckas pabota
U MOIITHOCTh

PaGora cuibl TsKECTH,
CHWJIBI YIIPYTOCTH U

CHUJIbI TPEHUS

JlaGoparopHas paboTa
«Onpenenenune

bubmuorexa [JOK
https://m.edsoo.ru/ffOb0a84

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

Habop
na0opaTOpHBII



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

38

paboThl CUJIBI TPEHHUS
IpY paBHOMEPHOM
JIBIDKCHUU TeJa 110
TOPU30HTAIBHON
HIOBEPXHOCTI

CBs13b SHEPruu U
paboTHI.
IlorennuansHas
SHEprus

MEXaHHUKa

39

Kunernueckas
sHeprus. Teopema o
KUHETHYCCKOU
SHEpPruu

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

40

41

42

43

3aKOH COXpaHEHUs
SHEPTrHUU B MCXAaHUKC

JlaGoparopHas paboTa
«M3ydeHue 3aKoHa
COXpaHEHHSI YHEPT UM

KonebarensHoe
JIIBUKEHUE U €T0
XapaKTePUCTUKU

3aryxaromue
KoJIeOaHusl.
BriHyXcHHBIE
KosiebaHus1. Pesonanc

bu6mmoreka [JOK
https://m.edsoo.ru/ffOb12fe

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b1858

bu6mmorekxa [JOK
https://m.edsoo.ru/ff0b20f0

Habop
na0opaTOpHbII
MeXaHUKa

44

Maremarnueckuii u
MPY>KUHHBIA MasTHUKH

45

Ypok-uccienoBaHue

bu6nmoreka [JOK
https://m.edsoo.ru/ffOb197a

Hab6op



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

«3aBUCUMOCTh
nepuoia KojaeoaHuit ot
JKECTKOCTHU MPY>KUHBI
Y MaccChl Ipy3a»

nabopaTOpHBII
MeXaHHKa

46

[IpeBpamenue
SHEPTUH MPU
MeXaHUYECKUX
KOJIEOAHHSIX

47

JlaGopaTtopHnast pabora
«Onpenenenue
Y4aCcTOTHI U TIEPHUOIA
KoJIeOaHui
NPYKUHHOTO
MasiTHUKa»

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

48

49

50

JlaGopaTtopHnas pabota
«ITpoBepka
HE3aBHCHUMOCTH
nepuoaa konebaHui
rpy3a, OJBEIICHHOTO
K HUTH, OT Macchl
rpy3a»

MexaHn4ecKue BOJIHEI.
CBoiicTBa
MEXaHUYECKUX BOJIH.
[IpononsHbIE U
MOTIEPEYHBIE BOJIHBI
Ypok-koHpepeHuus
"MexaHndecKue
BOJIHBI B TBEPJIOM

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb197a

bubmuoreka [JOK
https://m.edsoo.ru/ffOb21fe



https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe

tese. CelicMUYECKHE
BOJIHBI"

o1

52

53

54

55

56

S7

3BYK.
Pacnpoctpanenue u
OTpakeHHE 3BYyKa

Ypok-uccienoBanue
"HabGnroneuue
3aBHCHMOCTH BEICOTEI
3ByKa OT YacTOTHI"

['poMKoOCTb 3BYyKa U
BBICOTA TOHA.
AKycTHYECKUI
pEe30HaHC
VYpok-koH(pepeHus
"VnpTpasByk u
UHOPa3BYK B IPUPOJE
1 TeXHHUKE"
IToaroroBska k
KOHTPOJILHOM paboTe
1o Teme "3aKOHBI
COXpaHEHHUS.
Mexanndeckue
KoJIeOaHHMS U BOJHEI"

KonTtpomnsHas padora
1o TeMe "3aKOHBI
COXpaHEHHUS.
Mexaanueckue
Koae0aHus ¥ BOJHLI"

DNeKTpOMarHuTHOE

bu6mmoreka [JOK
https://m.edsoo.ru/ffOb23ca

bu6nmoreka [JOK
https://m.edsoo.ru/ff0b25f0

bubmuoreka [JOK



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

ITOJIC.
:‘)J'ICKTpOMaI‘HI/ITHI)IC
BOJIHBI

https://m.edsoo.ru/ffOb2abe

58

CsoiicTBa
AIIEKTPOMATrHUTHBIX
BOJIH

59

Ypok-koHpepeHus
"[lIkana
AJIEKTPOMArHUTHBIX
BosH. Mcrmonn3oBanne
AJIEKTPOMArHUTHBIX
BOJIH JIJISL COTOBOM
cBsa3n"

bubmuoreka [JOK
https://m.edsoo.ru/ffOb2fe6

Komruiekt
npuOOpOB ISt
JIEMOHCTpAIIH
CBOMCTB
AJIEKTPOMArHUTHBI
X BOJIH

60

Ypok-uccnenoBanue
"N3yuenune cBONCTB
AJIEKTPOMArHUTHBIX
BOJIH C TIOMOIIIbIO
MOOUIBHOTO
tesnepona"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b2c6c

Kommekt
pUOOPOB IS
JIEMOHCTpAIIH
CBONCTB
AIIEKTPOMAarHUTHBI
X BOJIH

61

Pemenue 3agad na
ONpeAesIeHUEe YaCTOThI
W JJTHHBI
ANEKTPOMATHUTHOMU
BOJIHBI

62

DJIeKTpOMarHuTHas
MIpUPOJIa CBETA.
CkopocThb cBera.
BomnnoBrie cBolicTBa
CBeTa

bu6mmorexa [ITOK
https://m.edsoo.ru/ff0b31d0



https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0

63

64

65

WcTouHukm cBeTa.
[Ipamonuneitnoe
pacrpocTpaHeHHe
cBeTa. 3aTMEHUS
Counnna u JIyHsl

3aKOH OTpaXEHUs
cBeTa. 3epkaina.
Pemenue 3agau Ha
MPUMEHEHHE 3aKOHa
OTpaKeHHsI CBETa

[Ipenomiienue ceera.

3akoH IMPCIIOMJICHHUA
CBCTa

bubmuoreka [JOK
https://m.edsoo.ru/ff0b3658

bubmuoreka [JOK
https://m.edsoo.ru/ff0b38c4

bubmuoreka [JOK
https://m.edsoo.ru/ffOb3aea

66

67

68

ITomHOE BHYTpEHHEE
OTpa)KEHUE CBETA.
Hcnonb3zoBanue
MOJIHOTO BHYTPEHHETO
OTpPa)KEHUS B
ONTHYECKUX
CBETOBOJAX

JlaGopaTtopHnast pabota
"UccnenoBanue
3aBUCHUMOCTH yTIia
PEeTOMIICHUS
CBETOBOT'O JTy4a OT
yria MmajeHus Ha
rpaHuie "Bo3ayx-

nn

CTCKIJIO

Ypok-koHpepeHuus

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b3c5¢c



https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c

"Ucnonp30BaHuE
MTOJTHOTO BHYTPEHHETO
OTPaKEHUS:
CBETOBOJIBI,
OIITUKOBOJIOKOHHAS
CBA3L"

JInusel. OnTrnueckas

bubmuorexa [JOK

09 CHUJIa JIMH3BI https://m.edsoo.ru/ff0b3f2c
[TocTpoenue
70 HU300pakeHH B bubmoreia OK
P https://m.edsoo.ru/ffOb444a
JMH3aX
JlaGopaTtopHnas pabota
"Onpenenenne KomrmiekT nmst
71 doKycHOTO bubnnoreka [JOK 1abopaTopHOTO
paccTosiHus U https://m.edso0.ru/ff0b4206 IIPaKTUKyMa 110
ONITHYECKOM CHITBI OIITHKE
coOuparoren TUH3bI"
Komrmiekr mis
VYpok-koHpepeHIus
" bubnunoreka [JOK 71a60paTOPHOTO
72 Onrudeckne
" https://m.edsoo.ru/ff0cOa7e MpaKTUKyMa 1o
JIMH30BBIE TPUOOPHI
OIITHKE
73 I'ma3 kak onTuyeckas bubmuoreka [JOK
cucreMa. 3peHne https://m.edsoo.ru/ff0b4684
VYpok-koHpepeHuus
74 "JleheKThl 3peHHsL.
Kaxk coxpanuts
3penne"
75 Paznoxenue 6emnoro bubmuoreka [JOK

CBCTa B CIICKTD.

https://m.edsoo.ru/ff0c0f4c



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

OmnbiTel HeroTOHA.
CrnoxxeHnne
CIIEKTPAJIbHBIX IIBETOB.
Hucnepcus cBera

76

77

78

79

JlaboparopHas paboTa
"OnbITH 11O
pa3I0kKEHUIO OEIoro
CBETa B CIIEKTP U
BOCTIPUATHUIO 1IBETA
MPEIMETOB MPHU UX
HaOJIIOJICHUU Yepe3
[BETOBbIC (OMIBTPHI"
YPpOK-IpaKTUKyM
"BonHoBbIE cBOICTBA
CBETa: TUCIepCus,
uHTepPepeHus u
nudpakus"”

Omnsitel Pesepdopaa u
TTaHeTapHasi MOJIEIb
aToma

[Tocrynats! bopa.
Mogens atoma bopa

bubmuoreka [JOK
https://m.edsoo.ru/ff0cOe2a

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c12a8

Komruiekt misa
J1a00paTOPHOTO
MPaKTUKyMa 110
OITHKE

80

Hcnyckanue n
MIOTJIOIIEHHE CBETA
atomoM. KBaHTEI.
JInHelyaTeie CIIEKTPBI

bu6mmorekxa [JOK
https://m.edsoo.ru/ff0cl144c

81

Ypok-npakTHKyM
"HaOmnroneuue
CIIEKTPOB UCITYyCKaHUA"

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c1550



https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550

PagnoakTuBHOCTE U €€

bubmuoreka [JOK

82
BUJIBI https://m.edsoo.ru/ff0c1672
CtpoeHue aTOMHOTO

83 N — bu6mmoreka [JOK

Apa. By https://m.edsoo.ru/ff0c18ac
MOJIENTb
PagnoakTuBHEBIE
84 S — bu6mmoreka [JOK
beBpatl ' https://m.edsoo.ru/ff0clal4
HM30Tonml
Pemenne 3amau no

85 TeMe: bubmuoreka [JOK
"PaanoakTHBHEIE https://m.edsoo.ru/ffOclb4a
npeBpaiieHus”

86 [lepuox nmomypacnana
Ypoxk-koHpepeHuus

87 "PanuoakTuBHBIC bubnmnoreka [JOK
W3JIyYEHHUS B IPUPOJE, https://m.edsoo0.ru/ff0c2126
MeIUINHE, TEXHUKE"

SnepHbie peakiuu.

88 3aKOHBI COXPAHECHUS bubnunoreka [JOK
3aps0BOTO U https://m.edsoo.ru/ffOclc58
MAacCOBOT'0O YHCEI
DHeprusi CBA3U

89 aTOMHBIX s7ep. CBA3b bubmmorexa [IOK

AP https://m.edsoo.ru/ffOcld7a
MacChl ¥ SHEPTHH
Perntenne 3aga4 mo

90 teme "SnepHbie
peakuun"

91 Peakiuu cunTe3a n bubnuorexa [JOK



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

JIeTICHUS SIIED.
Wcroununku sHEpTUH
CouHiia 1 38631

https://m.edsoo.ru/ff0c1e88

92

93

94

IToxroroska k
KOHTPOJILHOH paboTe
1o TeMe
"DeKTpOMarHuTHOE
noue.
DNeKTPOMarHUTHbHIE
BoJIHBL. KBaHTOBBIE
siBICHUS"

KonTponbnas pabota
10 TeMe
"DJIeKTPOMarHuTHOE
noJie.
DNeKTpOMarHuTHBIC
BOJIHBI. KBaHTOBEIE
sBICHUS"

IToBTOpEHME,
00o01eHue.
JlaBoparopHble
paboTHI 1O KypCy
"B3zanMonencTBre

T

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

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c245a

95

IToBTOpEHue,
000011ieHne. Pentenne
pacYeTHBIX U
KayeCTBEHHBIX 3a/1a4
o TeMe "TemnnoBbie

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



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

npoiecch”

96

[ToBTOpEHME,
00001enue. Pemenue
pacyeTHBIX U
KAaueCTBEHHBIX 33/1a4
no teme "KIIJ]
TEMI0BBIX
aBuraresei”

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

97

[ToBTOpEHwue,
o0o6menue. Pemenue
pacyeTHBIX U
Ka4eCTBEHHBIX 3a]a4
o teme "KI1J]
3JIEKTPOYCTaHOBOK"

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

98

[ToBTOpEHwME,
00o011IeHHE.
JlaGopaTopHble
paboThI IO KypCy
"CBeToBBbI€ sIBICHUS"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c2c52

99

[ToBTOpEHwUeE,
0000meHue. Pabora ¢
TEKCTaMHU IO TEMe
"3aKOHBI COXpaHEHUs
B MEXaHUKe"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c2d6a

100

IToBTOpEHME,
0000menue. Padora ¢
TEKCTAMH 110 TEME
"KoaebaHusa v BOIHBI'

bu6mmorexa [ITOK
https://m.edsoo.ru/ff0c2e82

101

IToBTOpEHME,

bu6mmoreka [IOK



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

0000menne. Padora ¢
TEKCTaMU I10 TEME
"CBeToBEI€e gBiIeHUA"

https://m.edsoo.ru/ff0c3044

IToBTOpEHME,
00001menue. Pabora ¢
102 TEKCTaMH 110 TEME
"KBanToBas u sanepHas
¢duzuka"

OBILEE KOJIMYECTBO
YACOB 110 [TPOTPAMME

102

26



https://m.edsoo.ru/ff0c3044




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» dusuka: 7-# kiacce: 6a30BbIN YPOBEHb: yueOHUK, 7 kiacc/ [lepeimkun .M.,
NBanoB A.U., AkuronepHoe obmectBo «M3narensctBo «lIpocBemenue»

» ®usuka: 8-i kimacc: 6a30BbIi ypoBeHb: yueOHUK, 8 kiacc/ [lepsimkun M. M.,
WBanoB A. U., AkiimonepHoe obmectBo «M3aarensctBo «IIpocBemienner

» Gusuka: 9-i kacc: 6a30BbI ypoBeHb: yueOHuUK, 9 kinacc/ [lepbimkun U. M.,
['ytauk E. M., VIBanoB A. U., [TerpoBa M. A., AkiinonepHoe oOIIECTBO

«I/IB,[[EITGJ'ILCTBO ((HpOCBeHleHI/IG»

METO/IUYECKHUE MATEPHUAJIBI JIJIS1 YUUTEJISA
1.IIépermkun B.A. ®usnka. 7 ki1.: Y4eb. 11 o01meo0pa3oBart. yupexaeHui. — 8-

¢ u3., crepeotun. — M.: npoda, 2009. — 192 c.: . ISBN 5 — 7107 — 6480 — 9

2. Iléppiukun B.A. ®uszuka. 8 ki.: Yueb. 115 0011eo0pa3oBar. yUpekIeHUN. —

9-e u3x., crepeorur. — M.: apoda, 2008. — 192 c.: un. ISBN 5 - 7107 — 8102 -9

3. [Iépprmkun B.A. ®uzuka. 9 xi1.: Yuel. 1y 001eoopa3oBaT. yUpeKIeHUN. —

9-e u3x., crepeotur. — M.: apoda, 2008. — 256 c.: un. ISBN 5 — 7107 — 84183 -3

4. Jlykamuk B.W., IBanoBa E.B. COopHuk 3ana4 no ¢pusuke 11 7-9 kinaccos



obmreoOpa3zoBaTenbHbIX yupexaeHuil. — 13-e uzn. — M.: [Ipocsemenue, 2000. —

224 c.: un. — ISBN 5-09-009531-0

5. Mapon A.E. ®usuka. 7 knacc: yueOHO-MeToaudeckoe nocooue / A.E. Mapos,
E.A. MapoHn. — 7-e u3z., crepeoturn. — M.: [Ipoda, 2009. — 123, (5) c.: ni. ISBN

5-7107-8896-1

6. Mapon A.E. ®usuka. 8 kiacc: yueoOHo-meroandeckoe nocooue / A.E. Mapos,
E.A. Mapon. — 8-¢ u3n., crepeorurt. — M.: Ilpoda, 2010. — 125, (3) c.: un. ISBN

978-5-358-07438-5

7. Mapon A.E. ®usuka. 9 ximacc: yaeoHo-MeToandeckoe mocooue / A.E. Mapos,
E.A. Mapon. — 6-¢ u3n., crepeoturt. — M.: [lpoda, 2008. — 127, (1) c.: un. ISBN

978-5-358-04132-5

N PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN
UHTEPHET

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

http://www.fizika.ru http://college.ru/fizika/

http://www.school.mipt.ru http://kvant.mccme.ru/

http://www.e-science.ru/physics http://nano-edu.ulsu.ru



http://www.all-fizika.com/ http://interneturok.ru/ru http://elkin52.narod.ru/

http://www.all-fizika.com/






