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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mmero oOpa3oBaHHs
COCTABJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxke ¢ yuétoM (enepanbHOU paboueit mporpaMmMbl BOCIIUTAHUS U
Konuenuuu npenonasanus yueOHoro npeamera «DOusukay.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYArOIIMXCSI W OPTaHU3ALMI0 H3YYCHHS
bu3MKKM Ha NESITeNIbHOCTHOW ocHOBe. B mporpamme mo (usuke yduTHIBAIOTCS
BO3MOXKHOCTH y4yeOHOro mpenMera B peanuzanuu TpeboBanuit ®I'OC OO0 k
IUIAHUPYEMBIM JIMYHOCTHBIM U METANPEAMETHBIM pe3yJibTaTaM OOyUEHHUs, a TAKKe
MEXIIPEIMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX NPEIMETOB HAa YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[Iporpamma no usuke ycTaHaBIMBAET paclpeieiieHue yueOHOro MaTepuana
1o rojgam oOyueHus (1o Kjaccam), IpeuiaracT NPUMEPHYIO NOCIEA0BATEIbHOCTh
U3Y4YEHUSI TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COAEpPKaHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuxcs.

[TporpaMMa mo @usuke pa3zpaboTaHa ¢ LENbI0 OKa3aHUS METOJUYECKOU
NOMOIIM YUYUTEIIO B CO3/IaHUU paboyell mporpaMmbl 0 y4eOHOMY HPEIMETY.

®du3zrka ABIAETCS CUCTEMOOOPA3YIOIIUM JIJIsi €CTECTBEHHOHAYYHBIX YUEOHBIX
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 MPUMEHEHHS HAyyHOro MeEToja
MO3HAHUA, TO €CTh CII0C00Aa MOTYYEHHUsI JOCTOBEPHBIX 3HAHUI O MUpE.

Opnna U3 THaBHBIX 337a4 (PU3MUecKoro oOpa3oBaHUs B CTPYKType OOIIEro
oOpa3oBaHMsI COCTOMT B (DOPMHPOBAHMM ECTECTBEHHOHAYYHOW T'PAaMOTHOCTH H
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 UHTEPIPETHPOBATH  JIaHHBIE U MCIOJb30BaTh  HAy4YHbIE
JI0Ka3aTesIbCTBA JIJISl OJIyYEeHHS BBIBOJIOB.

[lenn wusyueHuss (PU3NKK HA YpPOBHE OCHOBHOrO 0OIIero oOpa3oBaHUS
onpenenensl B Konmenmuu mpenonaBanus ydeOHoro mnpenvera «®Dusmka» B
oOpazoBarenpHbIX opraHuzauusix Poccuiickoit denepauuu, peanu3yromux
OCHOBHBIE  00I11€00pa3oBaTeIbHbIE MPOrPaMMbl, YTBEPXKIEHHOM pelIeHUEM



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

npuoOpeTeHne HMHTEepeca M CTpEeMJICHHs] OO0y4aroumxcsi K HaydyHOMY
U3YYCHUIO TMPUPOJIBI, PA3BUTHUE HUX HHTEJUICKTYaJIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE NMPEACTABICHUI O HAYYHOM METOJIE MO3HAaHUs U (POPMUPOBAHUE
UCCIIEIOBATENECKOTO OTHOIICHUS K OKPYKAIOIIUM SIBICHUSM;
¢bopMUpOBaHHE HAyYHOTO MHUPOBO33PEHUSI KaK pe3yjbTaTa H3yYCHUS
OCHOB CTPOCHHMSI MaTepHH U (PyHIaMEHTaJIbHBIX 3aKOHOB (PU3UKU;
(dbopMupOBaHKE TPEJICTABICHUNA O PO (UMKHU ISl Pa3BUTUSA APYTUX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHI;

pa3BUTHE  MPEIACTaBICHUH O  BO3MOXKHBIX  chepax  Oyamyuier
npoeCCUOHATIBHON JIeSITEILHOCTH, CBSI3aHHOU C (DM3UKOMU, 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 W KBAaHTOBBIX
SIBJICHUSIX;

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

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

pa3BUTHE YMEHUI HAOIIOAATh MPUPOJIHBIE SIBJICHUS U BBIIOIHSITH OIBITHI,
JabopatopHble  pabOThl M DKCIEPUMEHTAJIbHBIE HCCIEIOBAHUS C
WCITOJIb30BAaHUEM U3MEPUTEITBHBIX TPHOOPOB;

OCBOCHHE MPUEMOB pabOThl ¢ MHpOpMaIel GU3NIECKOro COACepKaHuUs,
BKJTFOYAsi HH(POPMAIIUIO O COBPEMEHHBIX JOCTMIKEHUAX (DU3UKHU, aHAIHU3 U
KPUTHUYECKOE OIICHUBaHUE MH(HOPMAIIHH;

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

Ha wu3yuenne ¢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).

[Ipennaraemslii B mporpamMmMe no (pu3HuKe nepeyeHs JabopaTopHbIX paboT U
OIBITOB HOCUT PEKOMEH/IATENIbHBIN XapaKTep, YUUTENb JIelaeT BEIOOp MPOBEICHNUS



7a0b0paTOpHbIX PabOT M OMBITOB C YYETOM HWHIUMBUIYAIBbHBIX OCOOCHHOCTEH
oOy4JaronmMxcs, Crucka HKCIEPUMEHTAIbHBIX 3a/laHUi, MPEeJIaraeMbIX B paMKax
OCHOBHOI'0 TOCYJJapCTBEHHOTO 3K3aMeHa 1o (pusuke.



COJEPXAHUE OBYUYEHUA
7 KUIIACC

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

®uszuka — Hayka O mnpupone. fABneHus npupoapl. PU3HYECKHUE SBICHUS:
MEXAHUYECKHUE, TEIIOBBIE, IIEKTPUUYECKUE, 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 TUIMIOTE3, SKCIIEPUMEHT MO MPOBEPKE TUIOTE3, 0OBSICHEHNE
HaOmogaemoro siBiaeHus. Onucanue GU3NUEeCKUX SIBICHHUM ¢ TOMOIIBIO MOJIETIEH.

Jlemoncmpayuu.

1. MexaHuueckue, TEIUIOBbIE, DJJIEKTPUYECKUE, MArHUTHBIC, CBETOBbIC

SBJICHUS.
2. ®duznueckue npubOOPHI U MPOLEAYpPa NPSIMBIX U3MEPEHUN aHAIOTOBBIM 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 TeEl.
5. M3Mepenue Ttemrieparypbl IMpU MNOMOLIM >KUAKOCTHOIO TEPMOMETpa HU
JIaTYUKA TEMIIEPATYPHI.

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

Paznen 2. IlepBoHayajibHbIe CBeI€HUS 0 CTPOEHUM BelllecTBA.

Ctpoenue BemiecTBa: aTroOMbl M MOJIEKYJIbI, HX pa3Mepbl. OTMbITHI,
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, KUIAKOCTEH M TBEPJBIX
(kpucTaIMyecknx) Tesl. B3auMoCBs3b MEXJy CBOMCTBAMM BELIECTB B Pa3HBIX
arperaTHBIX COCTOSHUSX M UX aTOMHOMOJICKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIbI.

Hemoncmpayuu.

1. HabnroneHnue 6poyHOBCKOTO JBUKCHHUS.



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

Jlabopamopuvie pabomul u onvimol.

1. OneHka JuUaMeTpa aroMa METOJOM psoB  (C  HUCIOJIb30BaHUEM

dboTtorpaduii).
2. OnbITHI IO HAOIIOACHUIO TEIUIOBOT'O PACIIUPEHHUS Ta30B.
3. OnbITHI 10 OOHAPYKEHUIO JEHCTBUS CUII MOJICKYJISIPHOTO IPUTSIKEHUS.
Pa3nea 3. JIBuskeHHe U B3aUMOJAEHCTBHE TeJl.
Mexannueckoe HnBWKEHUE. PaBHOMEpPHOE W HEPABHOMEPHOE JIBUKCHHUE.
Cxopoctb. CpeliHsAsl CKOPOCTh MPH HEPAaBHOMEPHOM JBUKEHUH. Pacuér mytu u
BPEMEHU JABUKECHHUS.
SlBnenve wHepnuu. 3aKOH WHEpUHMH. B3amMonencTBue Ten Kak MpUYAHA
W3MEHEHUSI CKOPOCTH JBWKEHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tea.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIEC
o0BbEMa BelleCTBa.
Cuiia Kak XapakTepucTHUKa B3auMozehcTBus Ten. Cuia ynpyrocTd M 3aKoH
['yka. 3MepeHue CHIlbl ¢ TOMOIIBIO AUHAMOMETpA. SIBJIECHHUE TIATOTEHUS W CHIIA
TskecTd. CHila TSDKECTH Ha Apyrux manerax. Bec tena. Hesecomocts. Crioxkenne
CUJI, HAMPABJIEHHBIX MO OJHOM mpsiMoi. PaBHOnelcTByromas cuil. Cuiia TpeHUsl.
TpeHne CKOJIbXKEHU U TPEHUE MOKOsA. TpeHUe B MPUPOJIE U TEXHUKE.
Hemoncmpauuu.
1. HabnroaeHue MexaHUYeCKOTO ABUXKECHHUS Tela.
2. M3MepeHue CKOpoCTH MPSMOJIMHENHOTO ABUKCHUS.
3. HaOmronenue siBneHus MHEPIUU.
4. HaOmroneHue u3MeHeHUs1 CKOPOCTHU MPU B3aUMOJICHCTBUM TEJI.
5. CpaBHEHHME Macc IO B3aUMOACHCTBUIO TEI.
6. Clio)keHue CHJI, HAPABJICHHBIX M0 OJTHOU MPSIMOM.
Jlabopamopuvie pabomul u onvimol.
1. OmnpenesieHHE CKOPOCTH PAaBHOMEPHOTO JABUXKEHUS (IlIapuKa B )KUIAKOCTH,
MOJIEJIN AJIEKTPUUECKOTO aBTOMOOMJIS M TaK Jajiee).

2. OmpeneneHuie CpeHEH CKOPOCTH CKOJBXKEHHS OpycKa WIIM IapuKa Mo
HAaKJIOHHOM IJIOCKOCTH.
OmnpeneneHue MIOTHOCTH TBEPAOTO TeNa.

4. OmbBITHI, JTEMOHCTPHUPYIOIINE 3aBUCUMOCThH pacTsbKeHHs (nedopmarun)
MPY>KUHBI OT TIPUIIOKEHHOM CHUITBI.

5. OnbIThl, IEMOHCTPUPYIONINE 3aBUCUMOCTh CHJIBI TPEHUS CKOJIBKEHHUS OT
BECa TeJla U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEM.

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



JaBnenue. CriocoObl yMEHBIIIEHUSI U YBEJIUYECHUS J1aBlieHus. J[aBieHue rasa.
3aBUCMMOCTh JaBJEHUS raza oT o0bEma, Temmeparyphl. llepenaya naBieHus
TBEPABIMU TEJIAMH, KUIAKOCTAMU U raszamu. 3akoH Ilackans. [IHeBMartnueckue
MaIIuHbBI. 3aBUCUMOCTh JaBJICHUS JKUIKOCTA OT TayOuHBI. ['mapocraTudeckuid
napagokc. Coobmaromuecs: cocyibl. [ napaBindeckie MEXaHU3MBbl.

AtMocdhepa 3emnn u atrmocdepHoe naBieHue. [IpuuuHbI CyliecTBOBaHUS
BO3yIIHOM 000sioukn 3emiu. OmnbiT Toppuyemnu. M3mepenue arMochepHOro
JABJICHUS. 3aBUCUMOCTh aTMOC(EPHOTO JaBJICHHs OT BBICOTHI HAaJl YPOBHEM MODSL.
[TpuGops! 17151 U3MEpEeHUs aTMOC(PEPHOTO TABICHHUS.

JlericTBue KUAKOCTH M ra3a Ha NOTPY:KEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cuina. 3akoH Apxumena. [naBanue ten. Bo3nyxoriaBanue.

Jemoncmpayuu.
3aBUCUMOCTB JAABJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBneHUs )KUJIKOCTBIO U Ta30M.

Coobmiaromuecs cocyabl.

['mapaBauueckuu mpecc.

[IposiBnenue nelcTBrsl aTMOCPEPHOTO JABICHUS.

3aBUCUMOCTh BBITAJKHUBAIOLIEH CHJIBI OT 00bEMa MOTPYKEHHOW YaCTU
T€JIa ¥ TUIOTHOCTH KHUJKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CUIIBI BECY BBITECCHEHHOW KUIKOCTH.

8. YcCJOBHE IUIaBaHUA TeJ: IJABAHUE WJIM MOTPYKEHUE TEN B 3aBUCHUMOCTH
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. OmnpenenieHue  BBITAJIKMBAIOIIEW  CHJIbI, JCHCTBYIOIIEH Ha  Telo,
IIOIPYKEHHOE B JKUIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUIIBI, AEUCTBYIOIIEH Ha TEIO
B JKUJIKOCTH, OT MACChI TeJa.

4. OnpIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTH BBITAJIKUBAIOIICH CHUJIBI,
JIEUCTBYIONIEH HA TEJIO B KHUAKOCTH, OT OOBEMA TMOTPYKEHHOW B
JKUJIKOCTh YAaCTH T€Ja U OT IUIOTHOCTH KUIKOCTH.

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

Pa3znea 5. PaGoTra u MOIHOCTB. JHepPrus.

Mexanuueckasi pabota. MOIITHOCTS.

[IpocThie MexaHWU3MBI: pblUar, OJOK, HAKJIOHHAs IIOCKOCTh. IIpaBuio

paBHOBecusi pbluara. lIpuMeHeHue TmpaBWJIa paBHOBECHUs] phluara K OJIOKY.
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«3onoroe mnpaBuno» wmexaHuku. KIIJ mnpocteix wmexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY M TEXHUKE.

Mexannueckass dHeprus. KuHeTmyeckas W TNOTEHUHAIbHAS DHEPTHS.
[IpeBpalieHre 0JTHOTO BH/Ia 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 TOPU3OHTAIBHOW ITOBEPXHOCTH.
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 pa3mepbl aTOMOB M MOJIEKYJ. ONBIThI, MOATBEPKIAOIINE
OCHOBHBIE MOJIOKEHUS MOJICKYJIIPHOKUHETUUECKOU TEOPUH.

Monenu TBEPAOro, JKHUIKOTO U Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucramnueckue u amopdubie Tena. OObICHEHHE CBOMCTB ra3oB, KUIKOCTEH 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. Buyrpennsss sHeprus. CrnocoObl H3MEHEHUS BHYTpPEHHEH OJHEpPruu:
Temionepeaaya 151 COBEPIIICHUE paboThI. Bunsr TEIUIONEepEeAaUM:
TEIIONPOBOJHOCTh, KOHBEKIIHS, U3IyYEHHE.

KonudecTBo TemoTsl. YenbHas TEIUIOEMKOCTh BeIIecTBa. TeruiooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIJIOBoro Oamanca. [lmaBrmenue wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BELIECTB. YAEIbHAS TEIUIOTA IUJIABJICHUSA.
[TapooOpazoBanue u konHjaeHcaiusa. Mcmapenue. Kumnenue. YjaenbHas TerioTa
napooOpa3oBaHusi. 3aBUCUMOCTb TEMIEpPATyphl KHUIIEHHUA OT aTMOC(HEpHOro
JTaBJICHUS.

BrnaxHocTts BO31yXa.

DHeprus TOIUIUBA. Y JIeJIbHAs TETIOTa CTOPAHUSL.

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

3aKOH COXpAaHEHUS U MPEBPAILECHUS SHEPTUU B TETUIOBBIX MPOIIECCAX.

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
OXJIXKICHUU.

[TpaBuiia u3MepeHus TEMITEPaTypHhI.

Buner Teronepenadm.

OxJaxieHue Ipu COBEPIICHUHN PaOOTHI.

HarpeBanue npu coBepIieHNH padOThl BHEITHUMHU CHJIAMHU.

. CpaBHEHME TEIUTOEMKOCTEN PA3IMYHBIX BEIIECTB.

. Habmonenue kuneHus.

. Habmoienue nocTostHCTBa TeMIEpaTyphl PU 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.

Onpenenenue AaBieHUs BO3yXa B OalsIOHE MINPHULIA.

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 wW3MEHEHHs] BHYTPEHHEH DSHEpPruuM Tejla B pe3ysbTaTe
TEeIJIoNnepeay U padOThl BHEITHUX CUJI.

HccnenoBanue sBJICHHS TEIUIOOOMEHAa MPH CMEIIUBAHUHM XOJIOJHOW U
ropsiuer BOJIBL.

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

Omnpenenenue yaelnbHON TETIIOEMKOCTH BEILIECTBA.

HccnenoBanne mponecca UCIapeHusl.

Ornpenenenne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

Onpenenenue yaenbHOM TETUIOTHI TJIaBJIEHUS JIb/IA.

Pazgen 7. JaekTpudeckue 1 MarHUTHbIE SIBJICHUS.

OnekTtpuzanus Tel. J[Ba poaa 3ieKTpuyecKux 3apsiioB. BzaumoneiicTBue
3apsbKeHHBIX  Ten.  3akoH Kymona (3aBUCMMOCTh  CHJIBI  B3aMMOJICHCTBUS
3apSKEHHBIX TEJ OT BETMYMHBI 3aps/I0B U PACCTOSHUS MEXKY T€JIaMu).

Onekrpuyeckoe mnotsie. Hanpsoxk€HHOCTH 3iekTpudeckoro noisisd. IlpuHnmn
CYIEPIIO3ULIUN 3IEKTPUUECKUX MOJIEH (Ha KAUECTBEHHOM YPOBHE).
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Hocutenu sneKTpuyecKux 3apsiioB. DJIEMEHTAPHBIA JJICKTPUUECKUM 3apsijl.
Ctpoenne aroma. IIpOBONHMKM W  JMDJICKTPUKUA. 3aKOH  COXPaHCHUS
AIEKTPUYECKOTO 3apsa.

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

Onektpuueckas  menb. Cuna  ToKa.  DJIEKTPUUECKOE  HAMNpsKEHHUE.
ComnpoTuBiieHHE MPOBOJIHUKA. YJEIbHOE CONMPOTHUBJICHUE BemiecTBa. 3akoH Oma
nns yyactka nend. [locnemoBarenbHoe W mapajlieibHOE — COCIMHEHUE
MIPOBOJIHUKOB.

Pabora u MOIIHOCTH dJIEKTpUYECKOro Toka. 3akoH Jlkoyms—JIeHna.
DIeKTpUYECKUE 1IeTIH U TTOTPEOUTENIH IJISKTPpUUECKOM sHeprun B ObITy. KopoTkoe
3aMBbIKAHUE.

[TocTosiHHBIE ~ MarHuThl.  B3aumoaelWCTBHE  MOCTOSIHHBIX ~ MAarHWTOB.
MaruauTtHoe nosje. MarHuTHoe mnoJjie 3eMJIM U €ro 3Ha4€HUE ISl )KU3HU Ha 3eMlie.
OnbiT  Opcrena. MarHuTHoe TIoJ€  JJIEKTpUYecKoro Toka. IIpumeHnenue
AJIEKTPOMArHWTOB B TEXHUKE. J[efiCTBME MAarHUTHOIO MOJISI HA MPOBOJIHUK C TOKOM.
DIIEKTPOJABUTATENL MOCTOSSHHOTO TOKa. VCMOJIb30BaHUE JJIEKTPOJBUTATENCH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. SABnenue snekrpoMarHuTHOM uHAYKUuK. [IpaBuno Jlenua.

DNeKTporeHepaTop. Crioco6bl MOJTYYEHUS ANEKTPUUYECKOU SHEPTHH.
DJIEKTPOCTAHIIUU HAa BO3OOHOBIISIEMBIX UCTOUYHUKAX YHEPTUH.
Hemoncmpauuu.

DIIeKTpU3aLUs TEJL.

JIBa poJia 3JIEKTPUUYECKUX 3apSA0B U B3AUMOJCHUCTBUE 3aPSKEHHBIX TEI.
YCTpOUCTBO U IEUCTBUE IIEKTPOCKOTA.

DIIEKTPOCTATUYECKAST UHIAYKIIHS.

3aKOH COXpPAHEHUS JICKTPUUECKUX 3aPSAI0B.

[IpoBOTHUKY Y TUAJIEKTPUKH.

MoenupoBaHre CUIOBBIX JIMHUN 3JIEKTPUUYECKOTO MOJIA.

HcTOYHMKYM TOCTOSIHHOTO TOKA.

JIe’CTBHS DIEKTPUYECKOTO TOKA.

DIJIEKTPUUECKUM TOK B )KUIKOCTH.

. I'a30BbIi1 pa3ps.

. I3mepenue cuibl TOKa aMIIEpMETPOM.

. I3mepenue 31eKTpuYecKoro HarpsKEeHHs BOJIBTMETPOM.

. Peocrar 1 MarasuH conpoTUBIICHUI.

. B3anmopercTBue MOCTOSTHHBIX MarHUTOB.

. MonennpoBanue HEBO3MOKHOCTH PA3AEIEHUS ITOJI0COB MAarHUTa.



17. MopaenupoBaHue MarHUTHBIX TOJIEH MOCTOSHHBIX MAarHUTOB.
18. OmbwIT Dpcrena.
19. MarHuTtHoe 1oJje Toka. DJIeKTPOMarHur.
20. JlercTBME MArHUTHOTO MOJISI HA IIPOBOJIHUK C TOKOM.
21. DJEKTPOABUTATEIh TOCTOSIHHOTO TOKA.
22. UccnenoBanue sSBICHUS JICKTPOMArHUTHON UHIYKIIUH.
23. OnbiTel Papajes.
24. 3aBUCUMOCTb  HANpABJICHUS HHIYKIIMOHHOTO TOKa OT YCJIOBUH  €ro
BO3HUKHOBCHHS.
25. DJEKTPOTEHEPATOP MOCTOSTHHOTO TOKA.
Jlabopamopuvie pabomul u onvimel.
1. OmnbITHI 110 HAOIIOJICHUIO AJIEKTPU3AIUU TET UHAYKIMEH U MPU CONTPUKOCHOBEHUHU.
2. HccnenoBaHue ACHCTBUS SIICKTPUUECKOTO MOJISI HA IPOBOJHUKU U TUIJICKTPUKH.
3. COopka 1 rmpoBepKa pabOThI JIEKTPUUESCKOM IETH MTOCTOSHHOTO TOKa.
4. M3MepeHue U peryIupoBaHuEe CUIIbI TOKA.
5. M3MmepeHue u peryaupoBaHre HAMPSHKCHUS.
6. MccinegoBaHue 3aBUCUMOCTHM CWIbl TOKa, HAYIIETO 4Yepe3 PE3UcCTop, OT

10.
11.
12.

13.
14.
15.

16.
17.

18.
19.
20.
21.

COIPOTHUBIICHUSA PE3UCTOPA U HAIIPSKEHUSA HA PE3UCTOPE.
OneITBl, JEMOHCTPUPYIOIIME 3aBHCUMOCTH JJIEKTPUYECKOTO COIPOTHUBIICHHUS
IIPOBOJAHUKA OT €ro JUIMHBI, IUIOIIAN ITONIEPEYHOTO CEUYEHHS U MaTepuaa.
[IpoBepka npaBuiia CI0KEHUS HANPSKEHUN TPU MOCIEA0BATEIBHOM COEIMHEHUN
JIBYX PE3UCTOPOB.

IIpoBepka npasuia I CUIIBI TOKA TP MTapajuIeIbHOM COCIMHEHUN PE3UCTOPOB.
Omnpenenenre paboThI IEKTPUUECKOr0 TOKA, UAYIIETO Yepe3 PE3UCTOP.
Onpenenenne MOITHOCTH AJIEKTPUYECKOTO TOKA, BBIAEISEMON HA PE3UCTOPE.
HccnenoBanre 3aBUCUMOCTM  CHJIBI  TOKA, HAYIIETO YEpPE3 JIAMIIOYKY, OT
HanpsHKEHUS Ha HEW.

Onpenenenue KII/[ nHarpeBarerns.

HccenenoBanre MarHUTHOTO B3aWUMOJIEUCTBUS IIOCTOSSHHBIX MAarHUTOB.

W3yyeHne MarHUTHOTO TOJI TOCTOSIHHBIX MAarHUTOB MpPU UX OOBEIUHEHHH U
pa3acieHUHN.

HccenenoBanne neUCTBUS SJIEKTPUYECKOIO TOKA HA MArHUTHYIO CTPEIIKY.

OneIThl, AEMOHCTPUPYIOIIHUE 3aBUCHUMOCTH CHJIBI B3aWUMOJECHCTBHSA KaTYIIKH C
TOKOM M MarHuTa OT CHJIBI TOKA M HaIllpaBJICHUS TOKA B KaTYIIIKE.

N3ydeHne neicTBUsI MArHUTHOTO TOJIS1 HA TPOBOJAHUK C TOKOM.

KoHcTpynpoBanue u n3ydueHue padoThl JJIEKTPOABUTATES.

N3mepenne KII/I anexrpoaBuraTeabHON yCTaHOBKH.

OnBITHI 110 UCCIAEAOBAHUIO SIBJICHHS AIEKTPOMAarHUTHOM MHAYKIUU: UCCIEA0BaHUE
M3MEHEHHI 3HaYEHHUs U HAIIPaBJIEHUS HHAYKIMOHHOTO TOKA.
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Pasznen 8. Mexanuyeckue siBJ1eHUsI.

Mexanudeckoe aBMKeHHE. MarepuanpHas Touka. (Cucrema OTCYETa.
OTHOCHUTENIBHOCTE MEXAaHMUYECKOro JABWKEHUA. PaBHOMEpPHOE MNPAMOJIMHEHHOE
nBrxeHne. HepaBHoMepHOe npsMonauHenHoe nBrkeHUe. CpeaHsas U MTHOBEHHAs
CKOPOCTB Teja IPU HEPABHOMEPHOM JBUKECHHH.

Yckopenue. PaBHOyckopeHHOe mpsiMmonuHeiiHOe nBmkeHue. (CBoOOgHOE
nageHue. OnsITel [ 'anues.

PaBHOMEpHOE ABMKEHHE O OKpYXHOCTH. Ilepmon m yactora oOpalleHus.
JInHerHasa u yriioBasi CKOpocTH. LIeHTpoCcTpeMHUTEIbHOE YCKOPEHHUE.

[lepBsiii 3ak0H HptoToHa. Bropoii 3akoH Herotona. Tpetuit 3akon HeroToHa.
[IpyHIMN CyTIEpIIO3UIMU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuita TpeHus: CHila TPEHUS CKOJIbKECHUS, CHIIA
TPEHUs [0KOs1, APYTUe BUJIBI TPEHUS.

Cuna TSDKECTH M 3aKOH BCEMHPHOTO TSATOTEHHS. YCKOpEHUE CBOOOIHOIO
najgeHus. JIBwxenne mianetr BOKpyr Connuma. IlepBas kocmmyeckass CKOpPOCTb.
HeBecoMocCTh 1 neperpysKu.

PaBHOBecue marepuasnbHON Touku. AOcoitoTHO TBEpAOe Teno. PaBHOBecue
TBEPJOIO TeJIa C 3aKPEIIEHHON OCBIO BpaleHuss. MoMeHT cuiibl. LIeHTp TskecTH.

Nmnynec Tena. M3menenne mvmynbsca. UMmynbe cuibl. 3aKOH COXpaHEHUs
UMITyJbca. PeakTuBHOE ABUKEHHE.

Mexanuueckass pabora U MOUIHOCTb. PaboTa Ccuil TSKECTH, YNPYTrOCTH,
TpeHust. CBs3b dHepruu U padotel. [loTeHunanbHast SHEPrus Tena, MOJHATOro Hajl
ITIOBEPXHOCTHIO 3eMIIH. [IoTeHIIManbpHas s3Heprus cxxaTou npyxuHel. Knunernueckas
sHeprus. Teopema 0 KMHETHYECKOW DHEPTHHU. 3aKOH COXPAHEHHSI MEXAHUYECKOU
DHEPIUH.

Jemoncmpayuu.

. HabGnronenne MexaHMYeCKOTO IBHKEHUS TeJla OTHOCUTENIbHO Pa3HbIX TEJ OTCUETA.

. CpaBHEeHUE IyTEN U TPACKTOPUI IBH>KEHHSI OJTHOTO U TOTO XK€ TeJla OTHOCUTEIBHO

Pa3HBIX TEJI OTCUETA.

3. MI3Mepenne CKOPOCTH U YCKOPEHUS TPSMOIMHENHOTO IBUKEHUS.

4. HccnenoBanue NprU3HAKOB PAaBHOYCKOPEHHOTO JBUKEHHS.

5. HaGmroienue nBH>KeHUs Tena Mo OKPYKHOCTH.

6. HaOmtonenne MexaHWYEeCKHX SIBICHHM, MPOUCXOIAIIMX B CHCTEME OTcuéra
«Tenmexka» mpu €€ PaBHOMEPHOM M YCKOPEHHOM JBWXECHUU OTHOCHUTEIIBHO

N =

KaOuHeTa (PU3UKU.
. 3aBUCUMOCTb YCKOPEHUS TEJIa OT MACChl T€Ja U IEUCTBYIOIIEH Ha HETO CUJIBI.
. HabmronieHne paBeHCTBA CHUJT IPU B3aUMOJEICTBUN TEN.
9. 3mMeHeHue Beca Tesla IpU YCKOPEHHOM JIBUKEHUH.

00



10.Ilepegaua ummnynbca Npyu B3aUMOJCHCTBUY TEll.

11.I1peoOpa3zoBaHus SJHEPTUH MPU B3aUMOJICUCTBUU TEll.

12.CoxpaHeHHe UMITYJIbCa IIPU HEYIIPYTOM B3aUMOJICHCTBUU.

13.CoxpaHeHHne UMITyJIbca Py aOCOTIOTHO YIIPYTrOM B3aUMOICHCTBUU.

14.HabmroieHre peakTUBHOTO JIBHKEHUSI.

15.CoxpaHeHre MEXaHUYECKON SHEPTUHU MTPU CBOOOTHOM IaJICHUU.

16.CoxpaHeHHEe MEXaHUYECKON SHEpPruM NpH JBWKEHUU Tella TOoJ JEUCTBHEM
TIPY>KUHBI.

Jlabopamopuvie pabomul u onvimol.

1. KonctpyupoBanue TpakTa JJisi pa3roHa U JAIbHEUIIETO PaBHOMEPHOTO JBUKCHHUS
[IApUKA WIH TEIEKKH.

2. OnpenesneHue cpelHel CKOPOCTH CKOJIbKEHUSI OpycKa WU JIBUYKEHUS ILapHKa 10
HAKJIOHHOU IUTOCKOCTH.

3. OmnpegeneHre YyCKOPEHHUs Tella MPU PaBHOYCKOPEHHOM JIBHXKEHHH 1O HAKJIOHHOW
IJIOCKOCTH.

4. UccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHH MIPU PABHOYCKOPEHHOM JBUKEHUU
0e3 HayaJIbHON CKOPOCTH.

5. [IpoBepka rumoTe3bl: €Cld IPU PABHOYCKOPEHHOM JBW)XEHHH 0€3 HadalbHOU
CKOPOCTH IYTHM OTHOCSTCS KakK psAJl HEUETHBIX YHCEN, TO COOTBETCTBYIOIIHE
IPOMEXYTKHA BPEMEHH OJMHAKOBBI.

6. MccnenoBanue 3aBUCHUMOCTH CHJIBI TPEHUS CKOJIBKEHHUSI OT CHJIbI HOPMaJIbHOIO
JABJICHUS.

7. Onpenenenne kKo3HPUIMEHTa TPEHUS CKOIbKEHUS.

8. OnpeneneHue KECTKOCTH MPYKUHBI.

9. Ompenenenre pabOThl CUJIBI TPEHHUS MPU PABHOMEPHOM [BUKEHUM Teja IO
TOPU30HTAJILHON MOBEPXHOCTH.

10.0mpezenenre padboThl CHIIBI YIIPYTrOCTH NpPU MOABEME Ipy3a C MCHOJb30BAaHUEM
HETOJIBMYKHOTO Y TIOJIBUKHOTO OJIOKOB.

11.13ydeHune 3aKkoHa COXpAHEHHUs] SHEPTUH.

Pa3znen 9. Mexannueckue KoJ1e0aHUS U BOJIHBI.

KonebarenbHoe nBrxeHue. OCHOBHBIE XapaKTEPUCTUKHU KOJIEOAHUI: TIepUOI,
4acToTa, aMIUINTyAa. MartemMaTnyeckuil U NpYyKUHHBIM MasATHUKU. lIpeBpanienue
SHEPrUH MPHU KOJIeOATETbHOM JBUKCHHH.

3aryxatomue  koneOanus.  BwiHyxkaennole — koneOanus.  Pe3oHanc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHWYeCKMX BOJIH. [IpoponibHblE U
MonepeyHble  BOJHBL. JIMMHA BOJHBI M CKOPOCTh €€ PacnpOCTPAHEHUS.
MexaHnueckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJIHBI.

3Byk. ['poMKOCTh 3ByKa M BbicoTa ToHa. OTpaxkeHue 3Byka. MH(pa3Byk u
YJIBTPa3BYK.
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Jlemoncmpayuu.
HabGmronenue xoneGaHuid Te Mo AEMCTBUEM CUIIBI TSKECTH U CHIIBI YIIPYTOCTH.
Hab6mronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
Habmroienue BeIHYKIEHHBIX KOJI€OaHHUI U pe30HaHca.
PacnpocTpaneHne MpoI0JIbHBIX U MONEPEUYHBIX BOJIH (HA MOJIEIH).
Habrogenue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.
AKyCTUYECKHI pe30HaHC.
Jlabopamopuvie pabomul u onvimaul.
Omnpenenenre 4acTOTH U MEpUo/ia KoieOaHU MaTeMaTHYeCKOro MasgsTHUKA.

. Omnpeznenenue 4acTOThI U NepHoa KoJeOaHU! MPYy>KMHHOTO MasiTHUKA.
. MccnenoBanue 3aBUCUMOCTH NIEPUOAA KOJIEOAHUN MOABEIIEHHOTO K HUTH I'Ppy3a OT

JJIWMHBI HUTH.

. MccrnenoBanne 3aBUCHUMOCTH TNepuoAa KOJEOAHW MPYKUHHOIO MasiTHUKA OT

Macchl rpy3a.

. HpOBepKa HC3aBHUCUMOCTH IICpHOaA KoJIcOaHMI I'py3a, TIOABCIICHHOI'O K HUTHU, OT

MaccChl Tpy3a.

.OHBITI)I, ACMOHCTPUPYIOIIHNC 3aBUCUMOCTL IICPpHUOIAd KoJIeOaHMI IIPY>XUHHOI'O

MasTHUKA OT MAacCChbl I'py3a U KECTKOCTHU IIPY’KNHBEI.

. I3Mepenue yckopenusi cCBOOOIHOTO Ma/IEHHUS.

Paszgea 10. DineKTpoMarHuTHoe moJjie M 3J1eKTPOMATHUTHBIE BOJIHBI.

OJIEKTPOMarHUTHOE  TOJIE.  OJJEKTPOMAarHuTHele  BOJIHBL.  (CBOMCTBa
ANEKTPOMArHUTHBIX BOJH. Illkana snekTpoMarHUTHBIX BOJIH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJISl COTOBOM CBS3U.

OnexkTpomMarHuTHas npupoaa ceera. CkopocTh cBeTa. BonHOBBIE CBOWCTBa
CBETa.

Hemoncmpauuu.

1. CBOIICTBA 3JIEKTPOMAarHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopuwie pabomul u onvimaol.

1. W3yueHue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOILIBIO MOOMIBHOIO

tenedoHa.

Pa3znen 11. CBeroBbIe AIBJIE€HHUS.

JlyueBas MOJIEIb CBeETAa. Hcrtounuku CBETA. [IpssimonmHeHOE
pacnpocTtpaHenue cBera. 3atmenus ConHua u JIlynsl. Otpaxxenue ceta. [lmockoe
3epKajo. 3aKOH OTPAXKEHUS CBETA.

[Ipenomnenue cBera. 3akoH MpenomieHus cBera. [lonHoe BHyTpeHHee
OTpaxkeHHE cBeTa. Vcnonb30BaHME MOJHOIO BHYTPEHHETO OTPAXKEHUS B
ONTHUYECKUX CBETOBOJAX.
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JIunza. Xox usyueir B JmH3e. Onruyeckas cucreMa (Qoroamnmnapara,
MHUKpPOCKOIIa M Teneckona. I'yla3 kak onTudeckas cucreMa. bim3opykocTs u
JAIbHO30PKOCTb.

Pasznoxxenne Oenmoro cBera B crnekTp. OmnbiTel Hpiotona. Croxenue
CHEKTpaJbHBIX UBETOB. JlMcepcust cBeTa.

Jemoncmpayuu.

[IpsiMOJIMHEHOE PaCIPOCTPAHEHHE CBETA.

OTtpakeHue cBeTa.

[Tomyuenune n300paxeHuil B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomnenue ceera.

OnTuyeckuii CBETOBO/.

Xop tydeit B coOuparonieit JIMH3e.

XO0J Ty4yer B pacCenBAIOIIECH JIMH3E.

[Tonyyenune n300paxeHuil ¢ TOMOUIBIO JIMH3.

[Tpunuun aeicTBus GoroanmnapaTa, MUKPOCKOIA U TEJIECKOIA.

10.Moxens riasa.
11.Pa3nosxenue 6eoro cBeTa B CIEKTP.
12.ITonydenue 6eoro cBeTa Mpu CIO0KEHUU CBETA PA3HBIX 1IBETOB.

w
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Jlabopamopuvie pabomul u onvimol.

. UccnenoBaHue 3aBUCUMOCTH yTriia OTPAKEHUSI CBETOBOIO JIy4a OT yrijia HaJeHus.
. VI3ydenune xapakTepuCTHK N300paKeHUSI TPEMETa B TIIOCKOM 3epKajie.

HccenenoBanre 3aBUCHMOCTH yTJia MPEJIOMIIEHUS CBETOBOIO JIy4ya OT yTJla MaJAcHUs
Ha FPAHULE «BO3YX—CTEKIIO.

[TonyueHnne n300pakeHU C TOMOIIBIO COOMPAIOIIEH JTUH3BI.

Omnpenenenre GOKYCHOTO PaCCTOSTHUS U ONTHYECKON CHJIbI COOUpAIOLIel TUH3bI.
OMnBITHI 110 Pa3I0KEHUIO OEJIOTO CBETA B CIIEKTP.

OneITHl IO BOCOPUSITHIO I[BETA MPEAMETOB NMPU MX HAOIIOJEHUU Yepe3 I[BETOBbIE
(UIBTPBHIL.

Pa3nen 12. KBaHTOBbBIE SIBJICHHUS.

Omnwitel Pesepdopna u mimanerapHas mojens atoma. Monens atroma bopa.
Hcnyckanue u normonieHue ceeta aroMoM. KBaHTel. JInHeyaTeie CIIEKTpPHI.

PanuoaktuBHOCTh. Anb(a, OeTa- U ramma-usinydeHus. CTpoeHHEe aTOMHOTO
anpa. HykionHas wmoxaens aromHoro sapa. HWszorombsl.  PaamoakTuBHbIE
npeBpauieHus. llepuon nmonypacnaga aTOMHBIX SIAED.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAI0BOTO M MACCOBOIO YHCEIL
OHeprusi CBA3M aTOMHBIX sjaep. CBA3b Macchl U dHEpruu. Peakuuy cuHTEe3a H
nenenusd saep. Ucrounuku sHeprun ConHIa U 3BE3 .

SnepHas sHepretuka. JleMCTBUSA pagUOAKTUBHBIX H3JIyYEHUNM Ha HKUBBIC
OpPTaHU3MBI.



Jlemoncmpayuu.
. CrexTpel U3Ty4EeHUS U MOTJIOIEHUS.
. CrexTpsl pa3nuyHbIX Ta30B.
. Cniektp Bogoposa.
. Habmonenue TpexoB B kamepe BunbcoHa.
. PaboTa cu€Tunka HOHU3UPYIOIINX U3TyUCHHH.
. Perucrtpanus u3nydeHuss IpUpOIHBIX MUHEPATIOB U IPOYKTOB.

Jlabopamopuvie pabomul u onvimaul.

. HabOmroieHne CIJIOMIHBIX U TMHEHYAThIX CIIEKTPOB U3IIyYCHHUS.

. MccrnenoBanne TpeKoB: U3MEPEHUE IHEPTUU YACTHIBI IO TOPMO3HOMY MYTH (TIO
dboTorpadusim).

. I3mepenune pagnoakTUBHOTO (poHa.

IHoBTOpHUTEIBLHO-00001AO NI MOAYIb.

[ToBTOpUTENHEHO-0000IAIOMINKA MOAYJIb IPEAHA3HAYEH I CUCTEMATHU3aluU
U 000OuIeHHsI  MPEIMETHOTO  COAEpX aHUs M ONbITa  JIESITEIBHOCTH,
IpUOOPETEHHOTO NPU U3YUYEHUHU BCETO Kypca (PU3MKH, a TakkKe JJi1 NOATOTOBKH K
OCHOBHOMY TOCYJapCTBEHHOMY »5K3aM€Hy MO (usuke g oO0ydarommxcs,
BBIOPABIIKX ATOT YUYEOHBIN MpeIMeET.

[Ipy M3y4eHUH HAHHOTO MOJIYJIA PEATU3YIOTCA U CUCTEMAaTH3UPYIOTCS BUIBI
JeSITEIbBHOCTH, Ha OCHOBE KOTOPBIX OOECIeunBaeTcsi JOCTUKEHHUE MPEAMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  pe3yJibTaToB  o0yueHus, (Gopmupyercs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOEHHE HAYy4YHBIX METOOB HCCIEAOBAHMS
SBJICHUA TPUPOABI M TEXHUKH, OBJIAJEHUE YMEHUSMH OOBACHATH (pU3myeckue
SBJICHMS, TPUMEHSS TOJYyYECHHbIE 3HAHUWSA, pelaTh 3aJaud, B TOM YHCIIE
KAuECTBEHHBIE U DKCIIEPUMEHTAJIbHBIE.

[IpyHIMNIMATBHO AEATEIBHOCTHBIN XapakTep AAHHOTO pa3fena pean3yercs
32 CYET TOro, 4YTO OOy4YarollMecs BBIIONHIIOT 3aJaHusl, B KOTOPBIX UM
IpeIaraeTcs:

Ha OCHOBE IIOJIyUEHHBIX 3HAHUW pacro3HaBaThb M HAYYHO OOBACHATH
buznyeckue BICHUS B OKPYKAIOLIEH MPUpPOJIe U MOBCEAHEBHOM KU3HH;

UCIIOJIb30BaTh HAy4YHbIE METO/IbI UCCIIEIOBaHUS (PU3UUECKUX SBICHUH, B TOM
qucIie JUIsl NPOBEPKU TMIIOTE3 U MOJYYEHUS TEOPETHUECKUX BHIBOJIOB;

OOBSCHATh HAy4yHbIE OCHOBBI HaWOOJIe€ BAXHBIX JOCTHXKEHHH COBPEMEHHBIX
TE€XHOJIOTH, HAIIPUMEP, TPAKTUYECKOTO UCIIOIB30BAHUS PA3IMYHBIX HICTOYHUKOB
DHEPIrUM Ha OCHOBE 3aKOHA IPEBPAILLECHUS U COXPAHEHUs BCEX M3BECTHBIX BHUIOB
HHEPTUU.



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

N3ydenne (u3nKku Ha ypOBHE OCHOBHOTO OOIIETr0 0Opa3oBaHMUsl HAIPABICHO
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
YacTH:
1) naTpUOTHYECKOT0 BOCTIMTAHMS
- NPOSIBJICHUE HMHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUCKON
(bu3NYeCcKoil HayKH;
- LICHHOCTHOE OTHOIICHHE K JOCTUKEHUSAM POCCUMCKUX YUEHBIX-(DU3UKOB;
2) rpamIaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:
- TOTOBHOCTh K aKTHBHOMY yYacTHUIO B OOCYXXJIEHHU OOIIECTBEHHO 3HAYMMBIX U
TUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM IMPUMEHEHUEM JIOCTHUKEHUMN
busuKy;
- OCO3HAaHUE BAXHOCTH MOPAIBHO-ITUUYECKUX MPUHUUIIOB B JI€ATEIbHOCTH
YYEHOT0;
3) 3cTeTH4eCKOro BOCIIUTAHMS
- BOCIPHUSTHE O3CTETUYECKUX KA4YECTB (PU3MUECKOW HAyKU: €€ TapMOHHUYHOIO
MOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JAKOHUYHOCTH;
4) HEHHOCTH HAYYHOI'0 IIO3HAHUA:
- OCO3HAHUE IIEHHOCTH (PU3NYECKON HAYKH KaK MOIIIHOTO MHCTPYMEHTA MO3HAHUS
MHPA, OCHOBBI Pa3BUTHSI TEXHOJIOTHUM, BaXKHENIIEH COCTABISIOILEH KYJIbTYPHI;
- pa3BUTHE HAy4yHOH JIFOOO3HATENLHOCTH, HHTEpeca K HCCIEeI0BATEIbCKON
NesTEeIbHOCTH;
5) dopmupoBaHus KyJbTYPbI 310POBbSl M 3MOIHOHAJIBHOT0 0JIATONOJIy YU
- OCO3HAaHHME IIeHHOCTM Oe3omacHoro oOpa3a JKH3HM B COBPEMEHHOM
TEXHOJIOTMUYECKOM MHUpE, BaXKHOCTH MpPaBUJ OE30MacCHOTO TMOBEACHUA Ha
TpaHCIOpPTE, Ha JOpOrax, C JJIEKTPUUYECKUM M TEIUIOBBIM O0OpYIOBAHHEM B
JIOMAIIHUX yCIIOBUSX;
- ¢(hOpMHUPOBAHHOCTH HABBIKA pedIIEKCHH, TPU3HAHNUE CBOETO MpaBa Ha OMIMOKY H
TaKOTO € MpaBa y APyroro 4ejioBeKa;
6) Tpy10BOI0 BOCIIMTAHMS:
- AKTMBHOE YYacTHE€ B pEIICHWUM NPAKTUYECKUX 3a7ady (B paMKax CEMbH,
oOpa3zoBaTeIbLHON OpraHU3alliu, Topoja, Kpasi) TEXHOJOTMYECKONW U COIMaIbHOM
HaIPaBJICHHOCTH, TPEOYIOIUX B TOM YUCIIC ¥ (PU3NUECKUX 3HAHHM;
- HHTEPEC K MPaKTUIECKOMY M3yUEHUIO podeccuil, CBSI3aHHBIX C (PU3UKOIL;
7) 3KOJIOTHYeCKOT0 BOCITUTAHMSA:



- OpUEHTAIlUs Ha IPUMEHEeHHE (PU3NYECKUX 3HAHUM JJIsI peIIeHUs 3a7a4 B 00J1acTH
OKpY>Karoliel cpenbl, IJIaHUPOBAHMS TIOCTYIIKOB M OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIEH CPeIbl;

- OCO3HaHWE TJI00aTBLHOTO XapakTepa SKOJOTUYECKHX TpoOJIeM W TyTeH uX
pelieHus;

8) amanTauMM K M3MEHSIIOIUMCS YCJOBHSIM COIHAJIBLHOM W NPHPOIHOI
cpeabl:

- IOTPeOHOCTh BO B3aMMOJICHCTBUU MPHU BBINOJHEHUH UCCIEAOBAaHUN U MPOEKTOB
(bU3UYECKON HAMPABIEHHOCTH, OTKPHITOCTh OTBITY M 3HAHUSAM JIPYTHUX;

- TIOBBIIEHHWE YPOBHS CBOEM KOMIIETEHTHOCTH 4Ye€pe3  MPAKTHUYECKYIO
JIESATCIbHOCTD;

- moTpeOHOCTh B ()OPMHUPOBAHUM HOBBIX 3HAHUM, B TOM YHUCJIE (HOPMYJIHPOBATH
UJIeU, TIOHSTHUS, TUTIOTE3bI O (PU3NUYECKUX O0BEKTaX U SIBJICHUSX;

- OCO3HaHHWE NePUIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEM B 00JIaCTH
busuKy;

- IUTAHUPOBAHUE CBOETO PAa3BUTHS B MPUOOPETECHUN HOBBIX (DM3UUYCCKUX 3HAHUI;

- CTpEeMJICHHE aHAJIM3UPOBATh M BBISBJISATH B3aMMOCBS3U NMPUPOIBI, OOIIECTBA U
HPKOHOMHUKH, B TOM YHUCJIE C UCIIOJIb30BAHUEM (DU3NUECKUX 3HAHUI;

- OIIEHKa CBOHUX JIEWCTBUA C YYETOM BIMAHUSA HA OKPYKAIOIIYI0 Cpeny,
BO3MOJKHBIX TJI00aJIbHBIX TTOCJICICTBUH.

METAINIPEAMETHBIE PE3YJIBTATDBI

B pesynabTaTte OCBOCHHS TpOorpaMmbl 1O (U3UKE HA YPOBHE OCHOBHOTO
oO1iero 06pa3zoBanus y o0ydaromierocsi OyayT chopMUpOBaHbl MeTaNpeaAMeTHbIE
pe3yJabTaThl, BKIFOYAIOIINE TIO3HABATEILHBIC YHUBEPCATbHBIC YIeOHbBIC TCHCTBUS,
KOMMYHUKATHBHBIE  yHUBEpPCAJIbHbIC  y4eOHBIE  JCHCTBUS,  PETYJSTUBHbBIC
YHUBEpCaIbHbIC YU€OHbIC TCUCTBUS.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble JJornueckue aeicTBUA:

e BBISABIATH M XapaKTepU30BaTh CYIICCTBEHHBbIC TMPU3HAKK OOBEKTOB
(s1BNIEHUI);

e YCTaHABIWBAThH CYIIECTBCHHBIA MPHU3HAK KJIACCU(PUKAIIUKU, OCHOBAHMSI JIJIS
00001IIeHNS U CPAaBHEHUSI,

e BBISBIIATH 3aKOHOMEPHOCTH M ITPOTUBOPEUUS B paccMaTpUBaEeMbIX (haKkTax,
JTAHHBIX ¥ HAOJIIOJIEHUSX, OTHOCSIIUXCS K (PU3NUECKUM SIBJICHUSIM;

e BBIABJISATh MPUYUHHO-CJICACTBEHHBIC CBSI3U MPU H3YYCHUH (PU3NIECKUX
SBJICHUN U MPOIIECCOB, JE€JIaTh BBIBOJIbI C UCIIOJIb30BAHUEM JEYKTHUBHBIX



Y WHAYKTHBHBIX YMO3AKJIIOUEHWH, BBIIBUTATh THUIMOTE3b O B3aUMOCBS3IX
(bU3HYECKUX BEITUYHH;

CaMOCTOSITEJIbHO BBIOMpPATh CIOCOO pelieHus y4eOHoM Quiznueckoit
3amaun (CpaBHEHHWE HECKOJIBKMX BAapUAHTOB PEIICHHS, BHIOOp Hambosee
MOIXO/ISIIIETO ¢ YIETOM CaMOCTOSITEIPHO BBIJCIICHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.

HCIIOJIb30BaTh BOMPOCHI KaK MCCIIE0BATEIbCKUI HHCTPYMEHT MTO3HAHMS;
MPOBOAUTH 1O CAMOCTOSITEILHO COCTABIICHHOMY IUIAHY OMBIT, HECIOKHBIN
¢u3nyecKuii SKCHEPUMEHT, HEOOJBIIOE HCCleoBaHue (PU3MUIECKOTO
SBJICHUS;

OLICHMBaTh HAa TMPUMEHUMOCTh M JOCTOBEPHOCTh HH(OpMAIIUIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS UJIU IKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH O0OOIIEHUSI U BBIBOJBI IO pe3yJibTaTam
MPOBENEHHOTO HAOIIOAEHUS, OIbITA, HCCIIEIOBAHUS;

MPOTHO3UPOBATh  BO3MOXKHOE JalibHEWIee pa3BUTHE  (DUIUUECKUX
MPOIIECCOB, a TAKXKE BBIJIBUTATh MPEAMNOIO0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

Pabora ¢ undpopmaumeii:

MPUMEHSTh Pa3IUIHBIC METObI, MHCTPYMEHTHI U 3apPOCHI MPU TTOUCKE H
orOope WHGOPMAIMKM WIA JNAHHBIX C y4ETOM TMPEJUIOKEHHON yueOHOM
(bu3nIeCcKoOM 3a1a9H;

aHAM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OPMAITUIO
Pa3IMYHBIX BUIOB U (GOPM MPEACTABICHHUS;

CaMOCTOSATEIILHO  BBIOMpAaTh ONTUMAIbHYIO (GOPMY TIPEICTaBICHUS
uHoOpMaIlUd W WUTIOCTPUPOBATH peIIlaeMble 3aJa4dl  HECIOKHBIMH
CXeMaMH, uarpaMmmMamMu, HHOU rpauKoi 1 1X KOMOWHAIIASIMH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:

B XOA€ OOCYXIEeHUsi y4eOHOro Marepuana, pe3yJbTaToB J1Ia0OpaTOPHBIX
paboT U MPOEKTOB 33/1aBaTh BOIPOCHI MO CYHIECTBY 00CYX Aa€MOM TEMBI U
BBICKA3bIBaTh WJCH, HALICJICHHBIE HAa DPEIICHHE 33Jaud U MOAJEpKAHUE
OJ1aroKesIaTeIbHOCTH OOIIEHHUS;

COMOCTAaBIISATh CBOM CYXACHUS C CYXACHUSIMU JPYIMX YYaCTHUKOB
nuanora, OOHapyXUBaTh Pa3IMyMe U CXOACTBO MO3HIIMM;

BBIPAKATh CBOKO TOUYKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTAaX;
nyOIMYHO TPEICTABISATh PE3YIbTaThl BHIIOJTHEHHOTO (PU3NYECKOTO OIBITA
(3KCTIeprMEHTa, UCCIIEOBAHUS, IPOEKTA);

NOHMMAaTh W HUCHOJb30BaTh  MPEUMYyIIECTBA  KOMaHIHOM
WHIUBUIYAIbHOM paboThl MpU PEIIEHUHM KOHKPETHOU (hU3MUecKot
npooieMbl;



IIPUHUMAThH LIEJIM COBMECTHOM JEATEIbHOCTH, OPTaHU30BBIBATH JIECUCTBUS
no e€¢ JOCTI)KEHHIO: paclpelesTh pPOJu, OOCYXJaTh MPOLECChl U
pe3ynbTaThl COBMECTHOM pabOThI, 000011aTh MHEHHUSI HECKOJIBKUX JIFO/ICH;
BBIIIOJIHATH CBOKO YacTh pabOThI, JOCTUTasi KAYECTBEHHOTO pe3yJbTaTa Mo
CBOEMY HAIIPABJIICHUI0O W KOOPAWHUPYS CBOM JEUCTBUA C JPYTHUMHU
YJI€HaMU KOMaH/bI;

OLICHMBATh Ka4ye€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOSITENILHO C(POPMYITHPOBAHHBIM yUaCTHUKAMU B3aUMOCHCTBHSL.

PeryasiTuBHbIE YHHBepcaJbHble y4eOHbIE JeHCTBUS

Camoopranusanus:

BBISIBJISITH IIPOOJIEMBI B JKU3HEHHBIX M YUYE€OHBIX CUTyalMsIX, TPEOYIOIINX
JUIs pelieHns (PU3NYeCKUX 3HaHU;

OPUEHTUPOBATbCA B  PA3NIMYHBIX [OAXOAAX IPHUHATUSA  PELICHUN
(MHIMBUAYaTbHOE, NPHUHITHE PELICHUs B TPYyIIE, NMPUHATHE PEIICHUN
rpyIIon);

CaMOCTOSITEJIbHO COCTaBJIATh AJITOPUTM PeLeHUs! (PU3NUECKOM 3aJauu WIn
IUTAHAa HMCCIIEOBAHUA C Y4ETOM HMEIOIIUXCS PECYpPCOB U COOCTBEHHBIX
BO3MOYHOCTEM, apryMEeHTUPOBATh IIPEIJlaraéMble BAPUAHTHI pEICHUM;
nenatb BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

J1aBaTh AJICKBAaTHYIO OLICHKY CUTYallMH U IIPeJIarath MiaH €€ N3MEHEHNUS;
OOBSCHATh TPUYMHBI  JOCTIKCHUSI  (HEHOCTHKEHHUS) PE3yJIbTaTOB
NEATEIIbHOCTH, J1aBaTh OLICHKY MPUOOPETEHHOMY OIBITY;

BHOCHUTH KOPPEKTHUBBI B JCATEIHLHOCTH (B TOM UHWCIIC B XOJ BBITIOJHEHUS
Gbu3MYecCKOro  MCCIEAOBaHMS WM TPOEKTAa) HA OCHOBE HOBBIX
O00CTOSITEILCTB, W3MEHHUBIIMXCS CHUTYyalllid, YCTAHOBJICHHBIX OIIMOOK,
BO3HUKIIUX TPYAHOCTEN;

OIICHUBATh COOTBETCTBUE PE3YJIHTATA LIEJIU U YCIOBUSIM;

CTaBUThH €05 Ha MECTO JPYroro 4ejioBeKa B XOJ€ CIOpa WK JUCKYCCUU
Ha HAyYHYIO TEMY, IOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY JPYroro;
MPU3HABATh CBOE MPABO HA OMMOKY MPHU PEIIeHUH (HU3NIECKUX 3a/1a4 UITH
B YTBEPKIACHUSIX HA HAYYHBIC TEMbI M TAKOE K€ MPABO JIPYTOro.

INPEAMETHBIE PE3YJIBTATBI

K xoHiy o0yuenus B 7 kjacce npeIMETHbIC pe3yJIbTaThl HA 0230BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:



UCIIOJIb30BaTh  MOHATHUS:  (PU3UYECKHME U  XUMHYECKUE  SIBJICHUS,
HaOJIOICHUE, SKCIEPUMEHT, MOJIeNb, TUIIOTE3a, CAUHUIBI (DU3UYECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperatHbleé COCTOSIHUSI BellecTBa (TBEPIOE,
KUJKOE, Ta3000pa3HOE), MEXAaHMYECKOE [JIBUKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJMHENHOE), TPAaEeKTOpHUsA, pPaBHOACHCTBYIOIIAS
cwia,  gedopmanus  (ympyras, — IUIaCTUYECKasl),  HEBECOMOCTb,
COOOIIAIOIINECS COCYbL;

pasznudath siBiaeHUs (auddys3us, TEMI0BOE IBIKECHHUE YaCTHI] BEIICCTBA,
pPaBHOMEpPHOE  JBWKCHHE, HEPABHOMEPHOE  JIBUKEHUE, HWHEPIUA,
B3aUMOJICMCTBUE TEJI, PABHOBECUE TBEPJIBIX TEN C 3aKPEIUVIEHHOW OCHIO
BpalllCHUsI, TEepeaadya [OaBJCHUS TBEPABIMU TENaMH, XKUIKOCTAMU U
razamu, atMocdepHOe JaBlieHHWEe, IUIaBaHUE TeJ, [PEBpaIICHUS
MEXaHUYECKON SHEpPruu) MO ONHMCAHUI0 UX XapaKTePHBIX CBOWCTB U Ha
OCHOBE OTIBITOB, JIEMOHCTPUPYIOIIUX JaHHOE (DU3NUECKOE SIBJICHUE;
pacro3HaBaTh MPOSIBJICHUE HW3YYEHHBIX (U3MUECKUX  SIBIICHUNH B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SIBICHUS B MPUPOJIE:
MPUMEPBI JIBUKEHUSA C Pa3JIMYHBIMU CKOPOCTSMH B JKMBOM M HEXUBOU
NpUpoOJie, NCUCTBUE CHUJIBI TPEHUST B MPUPOJEC U TEXHUKE, BIIUSHUE
aTMOC(EpHOro JaBJCHUS Ha KUBOW OpraHW3M, IJIaBaHUE PBIO, phlYaru B
TeJIe YeJIOBeKa, MPU 3TOM MEPEBOIUTh MPAKTUYECKYIO 3a7a4y B YUEOHYIO,
BBIJICJISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHM;
OMUCHIBATh U3yUYCHHBIC CBONCTBA TEJI U (PU3MUECKUE SIBJICHUS, UCTOJIb3Ys
¢dbuznyeckre BEJIUYUHBI (Macca, 00BEM, IJIOTHOCTh BEIIECTBA, BpEMS,
MyTh, CKOPOCTh, CPEAHSST CKOPOCTh, CHJIa YIPYTrOCTH, CHJIA TSKECTHU, BEC
Tella, Cuja TpPEeHUs, JAaBlicHHWEe (TBEPAOTO Tena, KUJIKOCTH, Tas3a),
BBITAJIKMBAIOIIAs] CHJIa, MEXaHWYeCKas paboTa, MOUTHOCTb, IUICYO CHJIBI,
MOMEHT CWbl, KO3(P(UIIMEHT TMOJE3HOr0 JEHUCTBUS MEXaHU3MOB,
KMHETUYEeCKash M TMOTEHIMalIbHAs YHEPTUsi), MPU ONHCAHUU MPaBUIBLHO
TpakTOBaTh  (U3MYECKHH  CMBICI  HMCIOJIb3yeMbIX  BEIMYUH, UX
000O3HAaUEHUs W €IUHUIBI (PU3MYECKUX BEJIUYHH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIONINE JAHHYIO (PU3UYECKYIO0 BEIMYMHY C JAPYTMMH BEJIMYMHAMU,
CTPOUTH TpaUKU U3yUSHHBIX 3aBUCUMOCTEHN (PM3UYECKUX BEIIMUUH;
XapakTepu30BaTh CBOWCTBA Tes, (U3WYECKUE SIBJICHUS U IPOIIECCHI,
UCIIOJIb3Yys MpaBUJia CJIOKEHHsS CUJI (BAOJb OJHOW MpsiMOi), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBUJIO paBHOBECHUS phiuara (0JoKa),
«30JI0TO€ TIPABUJIO» MEXAHUKH, 3aKOH COXPaHEHUsS MEXaHU4YEeCKOU
SHEPruM, MPU OSTOM JaBaTh CIOBECHYIO (OPMYJHUPOBKY 3aKOHA U
3aMUChIBATh €70 MATEMATUYECKOE BhIPAKEHUE;



OOBACHATH (PU3UUECKUE SIBICHHUS, POLIECCHI U CBOMCTBA TEN, B TOM YHCIIE
U B KOHTEKCTE CHUTyaluil IPAaKTUKOOPHEHTHPOBAHHOIO Xapakrepa:
BBISIBJISITh NIPUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsSCHEHUE U3 1-2
JIOTHYECKHX IIIAaroB C OMOpOM Ha 1—2 M3yueHHBIX CBOMCTBA (PU3UUYECKUX
SBIICHUH, PU3NUIECKHUX 3aKOHA HJIM 3aKOHOMEPHOCTH;

pemiate pacy€THble 3amadyd B 1-2 JEHCTBHA, MCHOJNB3Yys 3aKOHBI U
(GopMyIibl, CBs3bIBAIOLIME (PU3MUECKHE BEIWYMHBI: HAa OCHOBE aHajIM3a
YCIIOBHS 3a/1a4 3alUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJIMYMHBI B ()OPMYNBI U TPOBOAHUTH PACUETHI, HAXOAUTH CIPABOYHBIC
JaHHbIE, HEOOXOAUMBIE JJI1 PEUIEHUs 3a/1ay, OLICHUBATh PEATMCTHYHOCTh
NOJIyYEHHOU (PU3NUECKON BEJIUMYMHBI,

pacrno3HaBaThb MpOOJEMBbl, KOTOpPbIE MOXXHO PpELIUTh MpPU OMOIIU
(U3MYECKUX METOJI0B, B OITMCAHUU UCCIIEI0BAHUS BBIJIEISATh IPOBEPIEMOE
npeanosjoxkenue  (TUmoresy),  pa3idyaTb W UHTEPIPETUPOBATH
HOJIyYEHHBI pe3ynbTaT, HAaXOJUTh OIIMOKM B XOJ€ OIBITa, JeJaTh
BBIBOJIBI I10 €70 pe3yJIbTaTaM;

OPOBOAUTH OMNBITHl 1O HAOMIOACHUIO (U3MUECKUX SIBICHUH WK
buznyecKux CBOIICTB TEJL: bopMyIUpOBaTH MIPOBEPSIEMBIEC
MPEANOJIOKEHN, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pyI0BAHHS,
3aMKChIBaTh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOBL;

BBIIIOJIHATHh MPSAMBIE H3MEPEHHS] PACCTOSHHUSA, BPEMEHM, MAacChl Tea,
o0béMa, CHUJBI M TEMIEPATYpbl C MCHOJb30BAHMEM aHAJIOrOBBIX U
nM(ppPOBBIX MPUOOPOB, 3AMUCHIBATH I[OKAa3aHUs MPUOOPOB C YUYETOM
3aIaHHOM aOCOJIFOTHOM MOTPEITHOCTH U3MEPECHUI;

IPOBONUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (PM3MUYECKON BETMYUHBI OT
JIpYrol C HCIOJNB30BAHUEM MPSMBIX HM3MEPEHUH (3aBUCUMOCTU MYyTH
PAaBHOMEPHO JABWXKYILIEroCs Tela OT BPEMEHU [IBHJKEHMSI Teja, CHJIbI
TPEHUSI CKOJIBKEHUS OT Beca TeJla, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CWJIBI TPEHUS OT IIOIIAAN COPUKOCHOBEHMS TEJ, CHIIBI
yIPYrOCTH OT YAJUHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
NOTPYKEHHON YacTH TeJla U OT IJIOTHOCTH >KHJIKOCTH, €€ HE3aBUCUMOCTH
OT TJIOTHOCTH TeJia, OT TJIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IJIaBaHus TeJ, YCIOBUU paBHOBECHs pblyara U OJOKOB), Y4acTBOBAaTh B
IUIAHUPOBAaHUM y4eOHOTO HCCIEAOBaHUs, COOUpaThb YCTAaHOBKY U
BBITMIOJIHATh W3MEpPEHUs, Cienysl MPeao)KEHHOMY IUIaHy, (UKCHPOBATH
pe3yibTaThl MOJYYEHHOM 3aBUCUMOCTH (DU3WYECKUX BEJIMYUH B BUJE
MPEJIOKEHHBIX TaOMUIl U TpaduKOB, AeNiaTh BBIBOJBI MO Pe3yJibTaTam
UCCJIeIOBAHNUS;



IPOBOJUTHh KOCBEHHBbIE H3MEpPEHMsI (PU3MUECKUX BEIUYUH (IJIOTHOCTH
BELIECTBA JKUAKOCTH M TBEPAOrO Tela, CUIA TPEHUS CKOJIBXKEHUS,
JaBJICHUE  BO3/yXa, BbITAIKUBAIOLIas CWiIa, JEHCTByIOIlas Ha
NOTpyKEHHOE B KHUAKOCTh TeJO, KOA()(PHUIIMEHT TMONe3HOro AeWCTBUSA
IOPOCTHIX MEXaHU3MOB), CIEAysd NPEIJIOKEHHOW WHCTPYKIUU: TIpU
BBINIOJITHEHUM W3MEPEHUIl coOMpaTh 3KCIEPUMEHTAIBHYI0 YCTAHOBKY U
BBIUUCIISTh 3HAUEHNE UCKOMOW BEJTMUHHBI;

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
000pyIOBaHUEM;

yKa3bIBaTh MPUHIUIBI ACHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBl, TEPMOMETp, JIWHAMOMETD, COOOIIAIONIECS COCYJbI, OapoMeTp,
phlyar, NOJBUKHBIM U HEMOJBUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTB;
XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HM3YyUYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOPOHM Ha WX oOmucaHus (B TOM YHUCIE:
HNOJIUIMIHUKY, YCTPOWCTBO BOJOIPOBOAA, TUIAPABIMYECKUN Ipecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIONb3YsI 3HAHUS
O CBOMCTBaxX (PM3MYECKHUX SBJICHUH U HEOOXOAMMBIE (PU3HUECKUE 3aKOHbI
¥ 3aKOHOMEPHOCTH;

OPUBOJUTH  TMpUMEpPhl  (HAXOAWTh UWHPOPMAIMIO O  IpUMEpax)
IPAKTUYECKOTO HCIOJIb30BaHUs (PU3MUECKUX 3HAHUUW B TOBCEIHEBHOU
KU3HH JIJ1s1 oOecrieueHnsi 6€30MacHOCTU MpU oOpaleHuu ¢ mpudbopamu u
TEXHUYECKUMHU YyCTPOMCTBAMH, COXPAHEHHUS 30POBbS U COOIIOACHUSA
HOPM DKOJIOTUYECKOTO TTOBEICHHSI B OKPY>KaIOIIEH cpefie;

OCYUIECTBJISITh OTOOpP HCTOYHMKOB HH(opmanuu B HWHTepHeTe B
COOTBETCTBHUH C 3aJaHHBIM IIOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIIUXCS
3HaHUW M TYTEM CpPABHEHHUS PA3JIMYHBIX HCTOYHUKOB BBIJCIATH
uHPOpMAIINIO, KOTOpas SBISIETCS MNPOTHBOPEYMBONW WM MOXKET OBITH
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MPU BBHIMOJIHEHWH Y4YEOHBIX 3a/laHUi HAay4HO-TIONMYJISPHYIO
JauTepaTypy  (QU3MYECKOro  coAepXaHHs, CIPAaBOYHbIE MaTepHalbI,
pecypcbl cetd VIHTepHeT, BiaAeTh NpuéMaMi KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpAaTKHE MUCHhbMEHHBIC U YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAIK (HU3UIECKOTO CONEPKAHUSA, B TOM
qHclie MyOJUYHO JeNaTh KpaTKHe COOOIIEHUs O pe3yjbTaTax MPOEKTOB
WM Y4eOHBIX HWCCIEIOBaHWN, TPH OTOM TPaMOTHO HCIOJIb30BaTh
U3YYEHHBIM TOHSATUUHBIN ammapaT Kypca (QU3MKH, CONPOBOXKIAThH
BBICTYIUICHUE MIPE3EHTALUCH;



IPU BBINOJHEHUM YYE€OHBIX MPOEKTOB M HCCIEIOBAaHUM pacnpenenarb
00513aHHOCTH B TpPYIIIE B COOTBETCTBUM C IIOCTABJICHHBIMHM 3aJa4aMH,
CJICAUTH 3a BBIOJHEHUEM IUJIaHA JEUCTBUM, aJCKBAaTHO OLICHUBATH
COOCTBEHHbII  BKJIAJ, B  JE€ATEIBHOCTh  TPYIIbI,  BBICTPAWBATh
KOMMYHHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K konIy o0yueHus B 8 kiacce rnpeaMeTHbIe pe3yabTaThl HA 06a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

MCIIOJIB30BaTh MOHSATHUS: Macca U pa3Mepbl MOJIEKYJ, TETUIOBOE JIBUKECHHE
aTOMOB U MOJIEKYJ, arpeTraTHbIE COCTOSHUS BEIIECTBA, KPUCTAIUIMUECKUE U
amop(HBIC TeTa, HACHIICHHBIA W HEHACHIIICHHBIA Iap, BIAKHOCTH
BO3/lyXa, TEMIIepaTypa, BHYTPEHHSS DHEpPrusi, TEIJIOBOM JIBUraTelb,
AJIEMEHTAPHBIN 3JIEKTPUUYECKUIN 3apsil, SIECKTPUIECKOE MOJIE€, MPOBOIHUKHI
U TUDJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUNA TOK, MATHUTHOE MOJIE;
paznuyath ABJICHUS (TEIJIOBOE pacUIMpEeHHE M CXKaTHhe, Terionepeaaya,
TEIUIOBOE paBHOBECHE, CMayuMBaHWE, KANWIISAPHBIC SIBIICHUS, UCIIapEHUE,
KOHJICHCAITUs, TUIABJICHUE, KpHUCTa/UIM3anus (OTBEpJeBaHHUE), KHIICHUE,
Terionepeaaya (TEenI0npPOBOHOCTb, KOHBEKIIHUS, H3JIyYEHHUE),
ANIEKTpU3AIUs TEJ, B3aUMOJICUCTBUE 3apsAI0B, JACHCTBUS JIECKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICCTBUE MArHUTOB, JCHCTBUE
MarHMTHOTO TOJIS1 Ha MPOBOJHUK C TOKOM, AJICKTPOMAarHuTHAsT WHIYKITUS)
10 ONHUCAHMI0O HX XaPAKTEPHBIX CBOWCTB W Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOLIUX AaHHOE (PU3UUYECKOE SIBJICHUE;

pacro3HaBaTh MPOSBICHUE M3YYEHHBIX (DU3NUECKUX  SIBJICHUUA B
OKpY’)KalollleM MHpE, B TOM uucie (U3UYECKUE SIBICHHUS B MPUPOJE:
MOBEPXHOCTHOE HATSHKCHUE U KaNWUISIPHBIE SBJICHUS B IPHUPOJE,
KpUCTaJUIbl B mpupoje, uziaydeHue CoJiHIa, 3aMep3aHue BOJOEMOB,
MOpCKue Opu3bl, 00pa30BaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
ABJICHUSI B atMocdepe, dIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emun, Jpedd MoI0COB, pOJdb MarHUTHOTO TOJS JJIS KU3HH Ha
3emiie, MOJISIPHOE CHUSIHUE, MIPU STOM MEPEBOIUTH MPAKTUUYECKYIO 3a7aqy B
y4eOHYI0, BBIACIATH CYIIECTBEHHBIE CBOMCTBA (TIpU3HAKH) (DU3UIECKUX
SIBIICHU;

OMUCHIBATh U3yUYCHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCTIOJIb3YS
bu3ndeckue BeTUYHHBI (TEMIIepaTypa, BHYTPECHHSISI YHEPTHUS, KOJTUYECTBO
TEIUIOThI, yJIeNIbHAasl TEIJIOEMKOCTh BEIECTBA, VYJAEJNbHAs TeEIUIoTa
MJIaBJICHUsI, yJeJIbHAs TeIUIoTa MapooOpa3oBaHusl, yHelbHAs TeIioTa
CrOopaHusi TOIUIMBA, KOA(DQPUIMEHT TMOJE3HOTO JCHCTBUS TEIJIOBOM
MaIllUHbI, OTHOCUTEIbHASI BJIAXXHOCTh BO3/yXa, JJICKTPUUYECKHUM 3aps,
cuja TOKa, 3JIEKTPUYECKOE HAMpsKEHUE, CONMPOTHUBJIECHUE NPOBOIHMKA,



yIEIbHOE  CONPOTHUBIIEHWE  BellecTBa, paboTa W MOIIHOCTH
AJIEKTPUYECKOTO  TOKa), TpU ONHCAHUM MpPaBWIBHO  TPAKTOBATH
(¢u3NYECKUN CMBICI HCIOJIb3YEMBIX BEJIUYMH, 0003HAYEHUS U €IMHMIIBI
bu3nyecKuX BENUYUH, HAXOIUTH (HOPMYIbI, CBS3BIBAIOIINE JaHHYIO
¢u3NYECKyI0 BEIUYMHY C JPYTUMH BEJIUYMHAMHU, CTPOUTH TpaUKu
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUUNH;

XapaKkTepu30BaTh CBOMCTBa Tel, (PU3MUECKHE SBICHHUS U IPOLECCHI,
UCITIOJIb3Ysl OCHOBHBIE TOJIOKEHHSI MOJIEKYJIIPHO-KHHETHYECKOW TEOpUHU
CTPOEHHUs BEIIECTBA, MPUHLHUI CYNEPHO3ULIUHU MOJIeH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3akoH OMa 11 yJacTKa LEenu, 3aKOH
Jlxoyns—JleHna, 3akOH COXpaHEHMs DSHEpPruM, IIpd 3TOM J1aBaTh
CIIOBECHYIO (DOpPMYJIHMPOBKY 3aKOHa M 3alUCBhIBaThb €r0 MaTeMaTHYECKOe
BBIPAKEHHUE;

OOBSACHATh (PU3MYECKHE MPOLECCHl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CHUTyallud NPaKTUKOOPHUEHTHPOBAHHOIO XapaKTepa: BBIABIATH
IPUYUHHOCIIECTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOrHYecKux
1IaroB ¢ Omnopod Ha |—2 M3y4eHHBIX CBOMCTBA (PU3UUYECKUX SIBICHHM,
(U3MUECKUX 3aKOHOB WM 3aKOHOMEPHOCTEH;

peuate pacy€THhIE 3aJadud B 2—3 JIEWCTBUS, HCIIOIB3Ys 3aKOHBI H
(dopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEJIWYMHBI: Ha OCHOBE aHaju3a
YCIIOBHSI 3a/layd 3alUChIBaTh KPATKOE YCIIOBHUE, BBISBIATH HEIOCTATOK
JAHHBIX I pelleHHs] 3aJadyd, BBIOMpPATh 3aKOHBI W (POPMYJIbI,
HEOOXoauMble ISl €€ pelieHusl, MPOBOAUTh Pacy€Thl U CpPaBHUBATH
MOJIy4YeHHOE 3HaUeHHE (PU3NYECKON BETUUYMHBI C U3BECTHBIMH JTAHHBIMU;
pacrno3HaBaTh MpoOOJEeMbl, KOTOpPbIE MOXXHO PEIIUTh MpPU OMOIIU
($u3NYECKUX METO/IOB, MCIONb3ys ONHCAHHUE HCCIIEJOBAHMS, BbIIEIATH
IPOBEPSIEMOE MPEANOJIOKEHUE, OLIEHUBaTh MPABWIBHOCTh MOpsJIKa
MPOBEICHUSI UCCIIEOBAHUS, 1€TIaTh BHIBOJbL;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WK
buznyecKux CBOWCTB TN (KaMWJUISIPHBIC SIBICHUS, 3aBUCUMOCTh JaBJICHUS
BO3/lyXa OT ero oobéMa, TeMIepaTypbl, CKOPOCTH MPOLIECCa OCTHIBAHUS U
HarpeBaHusl TMPU H3IYYEHUH OT I[BETa H3JIydarolle (Tmorjoliaromei)
MOBEPXHOCTH, CKOPOCTh MCHApEHMs] BOJbI OT TEMIEPATYPhl KUIAKOCTH U
IJIOIAAN €€ TOBEPXHOCTH, JJIEKTpHU3alUs Tel M B3aUMOJEHCTBHE
NEKTPUYECKUX  3aps/ioB, B3aUMOJEHWCTBUE TOCTOSHHBIX MAarHUTOB,
BU3yaliM3allisl MarHUTHBIX TOJIEH MOCTOSIHHBIX MAarHuTOB, JEHCTBUS
MarHUTHOTO MOJSi HAa MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOMCTBa 3JIEKTPOJABHUTATENsl MOCTOSHHOTO TOKa): (OpMYIUpPOBATH



IpOBEpsiEMbIE MPEATIONOKEHHS], COOMPATh YCTAHOBKY U3 MPEUI0KEHHOTO
000py10BaHus, ONUCHIBATh XOJ1 OIbITa U (POPMYIMPOBATH BHIBOABI;
BBIIIOJHATh  NpSIMBIE  W3MEPEHUS  TEMIIEpaTypbl,  OTHOCHUTEIbHOU
BJIQKHOCTH BO3]lyXa, CHUJbl TOKAa, HANPSDKEHUS C HCIOJIb30BaHUEM
aHAJIOTOBBIX MPUOOPOB M JATUYMKOB (DHU3MUECKUX BEJIUYUH, CPaBHUBATH
pe3yJIbTaThl U3MEPEHUN C YUETOM 33JaHHON aOCOIIOTHOM MOIPEUIHOCTH;
IPOBOJNUTDH MCCIIEA0BAHUE 3aBUCUMOCTH OJHOM (PM3MUYECKON BEIMUYUHBI OT
JIpyrol C HCHOJb30BAaHHMEM MPSMBIX H3MEpPEHUN  (3aBUCUMOCTH
COINPOTHUBIICHUSI MPOBOJHUKA OT €ro JUIMHBI, IUIOMAAM MOMEPEYHOTO
CEUEHUS U YACIBbHOTO CONPOTUBIEHUS BEIIECTBA MPOBOIHHUKA, CHIIBI TOKA,
UAYLIET0 4Yepe3 NPOBOJAHMK, OT HaNpsHKEHUS Ha  MPOBOJHUKE,
UCCIIEJOBAaHUE TIOCJIEIOBAaTEIbBHOTO UM  NAapajuIeIbHOTO  COEAMHEHUN
IPOBOJHUKOB): TUIAHUPOBATh HCCIEIOBAaHHE, COOUpPATh YCTAHOBKY U
BBITIOJHATh M3MEpPEHUs, CJlenysl MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTaThl MOJYyYEHHOW 3aBUCMMOCTH B BHJAE TaOJIUI U TpadUKOB,
JIeJIaTh BBIBOJIBI 110 PE3yJIbTaTaM UCCIIEOBaHMS;

IPOBOJUTH KOCBEHHBIE H3MEpPEHHUs (PU3NYECKUX BEIMYMH (yAelbHas
TEIUIOEMKOCTh ~ BEIIIECTBA, COINPOTUBICHHE TNPOBOJHMKA, paboTra u
MOIIHOCTh JJIEKTPHUYECKOT0 TOKa): IJIAaHHPOBATh W3MEPEHHs, COOMpPAThH
HKCIEPUMEHTAIbHYIO YCTAHOBKY, CIENysl MPEAJIOKEHHON MHCTPYKIUH, U
BBIUUCIISATh 3HAUEHNE BEJINUMHBI,

coOJII01aTh MpaBUJjIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpHBIM
00opy10BaHUEM;

XapaKTepu30BaTh TMPUHIUMBI JCUCTBUS HM3YyUYEHHBIX TMPUOOPOB W
TEXHUUYECKUX YCTPOWCTB C ONOPOM Ha HX OmNHUCcaHusi (B TOM YHUCIE:
CUCTEMa OTOIUIEHHUSI JIOMOB, TMIPOMETp, MapoBas TypOWHA, amIepMeTp,
BOJIbTMETpP, CUETYHK JICKTPUUYECKON IHEPTHH, DIECKTPOOCBETHUTEIHHBIC
NpUOOPHI, HArPEBATENIbHBIE ANEKTPOIPUOOPHI (IPUMEPDI), JIEKTPUUECKHE
IpeIOXPaHUTENH, JICKTPOMArHUT, FJIEKTPOABUTaTENb IIOCTOSHHOTO TOKA),
UCIIOJNIb3YSl 3HAHMS O CBOWCTBax (DM3MUECKUX SIBICHUN U HEOOXOIUMBIE
¢duznyeckrue 3aKOHOMEPHOCTH;

pacrmo3HaBaTh MPOCThIE TEXHUYECKHUE YCTPONCTBA M HU3MEPHUTEIbHBIC
npuOoOpbl MO CXeMaM H CXEMaTHYHBIM PHUCYHKaM  (KHIKOCTHBIN
TEPMOMETP, TEPMOC, TCUXPOMETP, TUTPOMETpP, ABHUraTeslb BHYTPEHHETO
CTOpaHHUs, 3JIEKTPOCKOM, PEOCTaTr), COCTaBJIATh CXEMbI JIIEKTPUUECKHX
Ieneil ¢ TmocIeI0BaTebHBIM U MapalljIeIbHBIM COSTUHEHHEM DJIEMEHTOB,
pasnuyas ycIoBHbIE 0003HAYCHHSI SJIEMEHTOB DJICKTPUIESCKUX TIETIeH;
OPUBOJUTH  MpUMEpPbl  (HAXOAWTh HWHPOPMAIMIO O  TIpUMEpax)
IPAKTHYECKOTO HCIOJb30BaHUsA (PU3MYECKHX 3HAHUW B TOBCEIHEBHOU



JKU3HU I oOecrieueHrst 6€301acHOCTH MpU oOpalleHur ¢ npudopamu u
TEXHUYECKUMU YCTPOMCTBAMH, COXPAHEHMS 370pOBbSI U COONIOACHUS
HOPM SKOJIOTUYECKOTO MOBEJICHUS B OKPY>KaIOIIEH cpejie;

OCYIIECTBISATh TOUCK HMHPOpPMAIMH  (PU3UYECKOTO COACpKAHUSI B
HNHTepHeTe, HAa OCHOBE HMEIOIIMUXCA 3HAHUW M IyTEM CpaBHEHUS
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIJACIATH  MHGPOPMAIIMIO, KOTOpas
SBJISIETCS] IPOTUBOPEUYNBON MIIM MOXKET OBITh HEJJOCTOBEPHOM;
UCIIOJIb30BaTh MPH BBIMOJIHEHUH YYE€OHBIX 3aJlaHUl HAYYHO-TIOMYJISPHYIO
JauTepaTypy  (pHU3MYECKOro  CcoAepXKaHHs, CIPAaBOYHBIE MaTE€pHAIbI,
pecypchl ceti VIHTepHET, BIaAeTh NpUEMaMi KOHCTIEKTUPOBAHHS TEKCTa,
npeodpazoBaHusi HHGOPMALIMU U3 OJJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBbIE NHCbMEHHBIE U KpaTKHE YCTHBIE COOOIICHMS,
o006mass uHOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COIEp)KaHusi, B TOM 4YHCJIEe MyOJMYHO TPEACTABIATH pPE3YyIbTaThl
IPOEKTHOM WJIM HCCIIEOBATENIbCKON EATEIbHOCTH, NP 3TOM I'PaMOTHO
UCIIOJIb30BaTh M3YYEHHBIM TMOHATUHHBIA ammapar Kypca (U3HKH,
COIPOBOX/AATh BBICTYIUICHUE MTPE3ECHTALINEH;

IpU BBIMOJHEHUN YYEOHBIX MPOEKTOB W HCCIEIOBAaHUA (PU3UIECKUX
MPOIECCOB pacHpeAeNsaTh OOS3aHHOCTH B TPYMIE B COOTBETCTBUHU C
NOCTaBJICHHBIMU 33JJa4aMHM, CJICIUTh 3@ BBINOJIHEHUEM IUIaHA ACHCTBUM U
KOPPEKTUPOBAaTh €ro, aJEeKBAaTHO OIIEHMBAaThb COOCTBEHHBIN BKJIaa B
JIeSITEIbHOCTH TPYIIIIBI, BRICTPANBaTh KOMMYHHKATUBHOE B3aMO/ICHCTBHE,
MPOSIBIISISE TOTOBHOCTH pa3peniaTh KOH(PIUKTHI.

K xoHIy 00ydeHus B 9 kJacce nMpeaMETHBIC pe3ybTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOITUXCSI YMEHUIA:

UCIIOJIb30BaTh TOHSTHUS: CHCTeMa OTcuéra, MarepuaibHas TOYKa,
TPACKTOPHsI, OTHOCUTEILHOCTh MEXaHWYECKOTO MBIKCHUS, JAehopmMarius
(ympyrasi, mjgacTaueckas), TPEHUE, IEHTPOCTPEMHUTEIBHOE YCKOpEHUE,
HEBECOMOCTh M TIEPETPY3KHU, IEHTP THKECTH, a0COIIOTHO TBEPIIOE TEIO,
IEHTP TSDKECTH TBEPJOTO Teyia, paBHOBECHE, MEXaHNUYECKUE KOJIeOaHus u
BOJIHBI, 3BYK, WH(Pa3BYK M YIbTPA3BYK, AJICKTPOMATHUTHBIC BOJIHBI,
IIKaja 3JeKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JTaJIbHO30PKOCTD,
CIEKTPBI UCITyCKaHUs W TOTJIONICHUs, aib(a, OeTa- U raMMa-u3IIydeHHs,
W30TOTIBI, SIZICPHAS] DHEPTETHKA;

paznuyaTh SIBICHHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJIMHEWHOE
JBIDKEHUE, PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JBIKEHHE, CBOOOJHOE
NajiCHUE TEJ, PABHOMEPHOE JIBI)KCHUE 10 OKPY)KHOCTH, B3aMMO/ICHCTBHE
TeJ, PEaKTUBHOE JBM)KEHHE, KOJeOaTeIbHOE JBI)KCHHUE (3aTyXarolue U
BBIHYKJICHHBIE KOJI€OaHUs), PE30HAHC, BOJHOBOE JBMKCHHUE, OTPAKCHHE



3ByKa, MPSIMOJIMHEMHOE paclpoCTpaHEHHUE, OTPAKEHUE U NPEIOMIICHHE
CBETAa, MIOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3jioKeHue 0eoro cBeTa B
CIEKTp M CJOXXKEHUE CHEKTpaJIbHBIX IIBETOB, JUCIEPCHUS CBETAa,
€CTECTBEHHAs PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOTO CIIEKTPA
W3ITyYCHHUsI) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3UUYECKOE SBJICHUE;

pacno3HaBaTh MPOSIBJICHUE HW3YYEHHBIX (U3UYECKUX  SBJICHUA B
OKpyXaromeM Mupe (B TOM 4Yucie (PU3NYECKHe SIBICHHUS B TPHUPOJIE:
MIPWINBHI M OTIIUBEI, ABMXKEHUE TIaHeT COTHEYHOU CHCTEMBI, PEAaKTUBHOE
JBIDKEHUWE JKUBBIX OPTaHU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMH,
3eMJICTPSICEHUE, CEHCMUYECKUE BOJHBI, I[yHaMH, 53XO0, IIBETa Tel,
ONTUYECKHUE SIBJICHUS B MPUPOJE, OUOIOTHYECKOE NECUCTBHE BUIAUMOTO,
yIbTPpaUOIECTOBOTO U PEHTTCHOBCKOTO H3JIYyYEHHM, €CTECTBEHHBIN
PagNOaKTUBHEIN (OH, KOCMUYECKHE Jy4d, PAJAUOAKTHBHOE H3ITyUCHUE
OPUPOAHBIX MHHEPAJIOB, JEHCTBUE PAJIMOAKTUBHBIX W3IyYECHUH Ha
OpraHu3M 4eJIOBeKa), MPHU STOM MEPEBOAUTH IMPAKTUYECKYIO 3a/ady B
y4eOHYI0, BBIACNATH CYIIECTBEHHBIE CBOMCTBA (MpU3HAKH) (DUIUYECKUX
SIBIICHUI;

OIMCHIBATh M3yYEHHBIEC CBOMCTBA TEN M (PU3NUYECKUE SBICHHS, HUCIIOIL3YS
bu3nueckue BEIUYUHBI (CpEIHSAS W MrHOBEHHAs CKOPOCTh Tella Mpu
HEPaBHOMEPHOM JIBH)KCHHH, YCKOPEHHE, NEpEeMEIIeHHe, MyTh, YTrioBas
CKOPOCTh, CHJIa TPEHUS, CHJa YNPYTrOCTH, CUJa TSIKECTH, YCKOPEHHUE
CBOOOTHOTO TIANEHHUsS, BEC Tela, HMMIYJIbC Tella, WMITYJIbC CHIIBI,
MexXaHu4ecKas paboTa W MOIIHOCTh, TOTCHIMAJIbHAS JHEPrus Teda,
MOJHSITOrO HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIIMAIbHAS SHEPTUS CXKATON
NPYXKUHBI, KUHETUYECKas DHEPrus, TOJHAs MEXaHW4YecKas >SHEeprus,
MIEPUOJT M YacTOTa KOJIeOaHWH, TJTMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTe)Ib MPEIIOMIICHUS CPEAbI), IPU OTTUCAHUU
MPaBUJIBHO TPAKTOBaTh (U3MUECKUI CMBICI HCIOJIb3YEeMbIX BEJIUYUH,
000O3HAaUEHUs W €IUHUIBI (PU3MYECKUX BEJIUYHH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO0 BEIMYHMHY C JAPYTUMH BEIMYHMHAMM,
CTPOUTH TpaprKN U3YUCHHBIX 3aBUCUIMOCTEH (PU3NUECKUX BEITUYHH;
XapaKTEepPH30BaTh CBOWCTBA TeJ, (DU3WYCCKHUE SBICHUS M IPOIECCHI,
UCIIOJIB3YysI 3aKOH COXPAHEHHUs DHEPTUH, 3aKOH BCEMHUPHOTO TATOTCHWSI,
OPUHITUI  CYMEPIIO3UIIMA CHJI, TPHUHIUI OTHOCUTEIbHOCTH [ ammes,
3aK0oHBI HbIOTOHA, 3aKOH COXpaHEHUs HMMITYJIbCA, 3aKOHBI OTPAXKEHUS U
MIPEIIOMJICHUS CBETA, 3aKOHBI COXPAHECHHSI 3apsIOBOTO U MAaCCOBOTO YHCET
IPYU SIICPHBIX PEaKIUsX, MPU ATOM JIaBaTh CJIOBECHYIO (OPMYIHPOBKY
3aKOHA W 3aIUCHIBATh €T0 MAaTEMAaTUYECKOE BhIPAKCHHUE;



OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPHUEHTHUPOBAHHOTO XapaKTepa: BBIABIATH
MPUYUHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JTOTUYECKUX
[IaroB C OMOpod Ha 2—3 M3yYEHHBIX CBONCTBA (M3MUYECKUX SIBICHHM,
buznYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemath pacu€THhle 3adaud (omMparoIIMecss Ha cucremy u3 2-3
ypaBHEHU), UCTIOB3YS 3aKOHBI U (POPMYIIBI, CBS3bIBatONIUE (HU3UUECKUE
BEJIMUMHBI: HA OCHOBE aHaJIM3a YCJIOBHUS 3aJayd 3alUChIBaThb KpPAaTKOE
YCIIOBHUE, BBISBISATH HEIOCTAIOIIME WM U30BITOUHBIC NaHHBIC, BHIOMPATH
3aKOHBI U (HOPMYIIBI, HEOOXOAUMBIE JIJISl PEIICHHUs], TPOBOAUTH PACUEThI U
OLICHUBAaTh PEAJMCTUYHOCTh TOJYYEHHOTO 3HaueHus (HU3nMuecKou
BEJTUYUHBL;

pacno3HaBaTh MpPOOJIEMBbI, KOTOPbIE MOKHO pEIIUTh NpPH MOMOLIU
(U3MYECKUX METOIOB, HCIOJb3yS ONHCAHUE HCCIEHOBAaHUS, BBIIEIATH
IIPOBEPAEMOE IPEAINOJIOKEHNE, OLIEHUBaTh MPAaBWIBHOCTh IOPsAJKA
IIPOBEICHUSI  UCCIEIOBAHUS, JIEJIaTh  BBIBOJBI, HMHTEPIPETUPOBATH
pe3yJIbTaThl HAOIIOIEHUH U OIIBITOB;

IPOBOJUTH OMNbBITHI [0 HAOMIONEHUIO (PU3NYECKUX SBICHUH WA
(du3MYecKuX CBOMCTB Ten (M3y4dyeHHe BTOpPOro 3akoHa HbroTOHa, 3aKOHa
COXPAaHEHUSl HHEPruM, 3aBUCHUMOCTb NEpHUOAa KoJeOaHUN NpPYyKHMHHOTO
MasTHHKA OT Macchl Tpy3a M KECTKOCTH NPYXKUHBI U HE3aBUCUMOCTH OT
aMILUTUTYAbl MAJIbIX KOJICOaHUH, MPSAMOJIMHEHHOE PaCIpOCTPAHCHUE CBETA,
pazyiokeHre Oenoro cBeTa B CHEKTP, U3YUEHUE CBOMCTB M300paKe€HUs B
IJIOCKOM 3€pKalle U CBOWMCTB H300pakKeHWsl MpeaMeTa B cOoOMparouiei
JUH3€e, HAOMIOJEHUE CIUIOIIHBIX W JMHEMUYaThIX CHEKTPOB H3IIy4EHHUS):
CaMOCTOATENILHO  CcOOMpaTh YCTAHOBKY U3 HW30BITOUHOTO Habopa
o0OpyZoBaHUsl, ONUCHIBATh XOJI OMNbITa W  €ro  pe3yJbTaThl,
dbopMyIUpOBaThH BHIBOBI,

IPOBOANUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX M3MEpPEHUH, onpeaenss
CpeqHee 3HAUYeHHE U3MepsAeMoill BelauuuHbl ((POKycHOE paccTosHuE
coOuparoiei JUH3bI), OOOCHOBBIBATH BBIOOp cmocoba W3MEpeHus
(M3MepUTeNbHOTO PUOOpa);

MPOBOJUTH HCCIIEJOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEJIMYHUH C
UCITOJIb30BAaHUEM IMPSAMBIX HM3MEPEHUH (3aBHCHUMOCTH IIyTH OT BPEMEHHU
IpU PaBHOYCKOPEHHOM JIBIKEHUHM 0€3 HadalbHOM CKOpPOCTH, IMepuoja
KOJIEOAaHWII MaTeMaTHM4eCKOro MAasTHHKA OT JJIMHBI HUTH, 3aBUCUMOCTH
yria OTpa)K€HUs CBETa OT yIJla MaJeHUs U yrjla MpeIoMJIEHUs OT yria
najieHus): IUIAHUPOBaTh HCCIEJOBaHUE, CaMOCTOSITEIbBHO CcOOUpaTh
YCTaHOBKY, (DUKCHUpOBaTh pe3yJlbTaThl MOJYYEHHOW 3aBUCHUMOCTH



bu3nuecKkux BEIUYMH B BUAE TaONHIl UM T'pa@UKOB, J€JaTh BBIBOABI MO
pe3yibTaTam UCCleI0BaHuUs;

MPOBOJUTh KOCBEHHbIE HW3MEPEHHUS (U3MUECKUX BEJIUYUH (CpemHss
CKOpPOCTh M YCKOpPEHHE Tela TpU pPaBHOYCKOPEHHOM JBHKCHHH,
YCKOPEHHE CBOOOJIHOIO MaJEHHUsl, KECTKOCTh MPYKUHBI, KOIDPHUIUEHT
TPEHUS! CKOJBXKEHUS, MEXaHW4eckas padoTa M MOIIHOCTh, YacTOTa M
nepuoJl KojeOaHWii MaTeMaTHYeCcKoro W MPYKUHHOTO MAasTHUKOB,
ONTHYECKAas CHJIa COOMpAOIICH JIMH3BI, PAJANOAKTHUBHBIN  (OH):
IUTAHUPOBATh HM3MEPEHHUs, COOUpaTh SKCIEPUMEHTANbHYIO YCTAaHOBKY U
BBITIOJHATh U3MEPEHHUS, CIEAys MPEII0KEHHOW MHCTPYKIIMH, BBIYUCIATD
3HAQUYEHHUE BEJIMYUHBI U aHAJTM3UPOBATH MOJYYEHHBIE PE3YyIbTaThl C YUETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUH;

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpPHBIM
000Opy1I0BaHUEM;

pa3nuyaTh OCHOBHBIE NPHU3HAKUM M3YyYEHHBIX (PU3NYECKUX MOJEIEH:
MaTepuaigbHas TOUYKa, aOCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHUK
CBETa, JIy4, TOHKas JIMH3a, IUIAHETapHas MOJelb aTroMa, HYKJIOHHAas
MO/IeJIb aTOMHOTO SI/Pa;

XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HM3YyUYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM Ha HUX omucaHus (B TOM YHUCIE:
CHHUJIOMETP, JATYUKHU IIOJIOKEHUS, PACCTOSHUS U YCKOPEHHs, paKera,
9XOJIOT, OYKH, TMepHcKom, ¢oToannapar, ONTHYECKHE CBETOBO/IBI,
CTHIEKTPOCKOT, JJO3MMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUH U  HeoOXoauMmble (U3NUYECKUE
3aKOHOMEPHOCTH;

HCIIOJIb30BATh CXEMbl U CXEMATUYHBIC PUCYHKU M3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJOTUYECKUX TMPOIIECCOB
IpU PEUICHUH Y4eOHO-TIPAKTHYECKUX 3a/1ad, ONTHYECKHE CXEMBI MIJis
NOCTPOEHHUS N300paXKeHHH B IMJIOCKOM 3€pKajie U cOOMparouei TuH3e;
OPUBOAUTH  NpUMEphl  (HAXOAuUTh  WHOOPMAIMIO O  MpUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUsA (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
XKU3HU I obecriedeHus: 6€30MacHOCTU TP OOpallleHUH ¢ MPUOOpaMu U
TEXHUYECKUMHU YyCTPOMCTBAMH, COXPAHEHHUS 3JI0POBbS U COOIIOJCHUS
HOPM IKOJIOTUYECKOTO TMOBEJCHHS B OKPY’KaIOIIEH CPEIE;

OCYIIECTBJIATh TOUCK WHPOpMamu (U3HNUECKOTO COJICpKaHUS B
HuTepHeTe, caMOoCTOATEIHHO (HOPMYIHUPYSI TIOMCKOBBIN 3allpoc, HAXOAUTh
MyTH OTpEJeNICeHUs] JOCTOBEPHOCTH TMOJYYCHHON HHPOpPMAIIMK Ha OCHOBE
UMEIONINXCSl 3HAHUN U TOTIOJTHUTEIHBIX HICTOYHUKOB,;



UCIIOJIb30BaTh MIPU BBINOJIHEHWN Y4E€OHBIX 33JJaHUIl HAyYHO-TIOMYJISIPHYIO
JAUTEepaTypy (PU3MYECKOro COAepXaHHs, CIPAaBOYHbIE MaTE€pHaIbI,
pecypcebl cetu MIHTepHeT, BiIaieTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeobpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co37aBaTh COOCTBEHHBbIE MUCHMEHHBIE U YCTHBIE COOOIIEHUS HA OCHOBE
uHGOpMallMM U3 HECKOJBKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKAHMS,
nyOIMYHO NPEACTABIATh PE3yNbTaThl IPOEKTHON WM UCCIEN0BATENbCKON
NEATEIBHOCTH, IIPM  OTOM TI'PAaMOTHO  HCHOJIB30BaThb  W3YYEHHBIN
NOHSATUMHBIN amnmapar HM3y4yaeMoro pasfena (PU3UKd U COMPOBOXKAATH
BBICTYIUICHUE TpEe3CHTAel ¢ y4ETOM OCOOEHHOCTEH ayIuTOpHH
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 0
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
3 CXAHITICCKOT ABHACHHC 3 0 0 https://m.edso00.ru/7f416194
3.2 WNuepuus, Macca, IIIOTHOCTh 4 0 1 bubmuorexa [JOK



https://m.edsoo.ru/7f416194
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https://m.edsoo.ru/7f416194
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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 0 bubnmoreka [JOK
' TEeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
42 Jlapietine KIAKOCTA > 0 https://m.edso00.ru/7f416194
bu6mmoreka [IOK
43 ATMOChEPHOR HaBICHHC 0 0 https://m.edso00.ru/7f416194
44 JleficTBrE XKUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 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
> 460Ta ¥ MOIHOCTE 3 https://m.eds00.ru/7f416194
bu6mmoreka [IOK
52 Hlpoctbie MexaHi3MbI > . https://m.eds00.ru/7f416194
bu6mmorexa [IOK
>3 Mexaniriecias sHepris 4 ! https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PeszepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12
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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
11 CTpocHHe 1 CBOHCTBA BeLLCCTB ! 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
51 DJNIEKTpUUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 7 1 bubnuoteka [JOK
' 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 3 145



https://m.edsoo.ru/7f4181ce
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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 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 3
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Paznen 2. Mexannuyeckue Kojae0aHusi M BOJTHbBI
bu6mmoreka [IOK
2.1 M 7 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
31 DNEeKTpOMarHUTHOE MOJIE U 6 9 bubnnoreka [JOK
' 3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6
Pa3znen 4. CBeToBbBIE ABJICHUSI
4.1 3aKOHBI paCIpOCTPAaHEHHUS CBETA 6 2 bubmuorexa [JOK



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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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 norjoueHue cBeTa arToMOM 4 1 https://m.edsoo.ru/7f41ada6
bubmuorexa [JOK
52 CTpOCHHE ATOMHOIO AApPa 6 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 SnepHbie peakuuu ! 1 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 ¢pu3nku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 3 27



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

7 KIIACC
Ne Tema ypoka KoJsinyecTBo 4yacoB Hara Juaexktponnbie [IOP
n/ Bcero KP IIP | wu3y4enust
n
1 @du3uka — HayKa 0 npupoje. SBiIeHus NPUPOADIL. 1
2 Du3nyecKue sIBICHUS. 1
3 du3nuecKre BeJIMYUHBI U UX U3MEPEHUE 1
4 Ypok-uccienoanue "M3mepeHue TeMieparypsl Ipy MOMOIIU 1 1
KHUJKOCTHOTO TEPMOMETpA U JaT4MKa TeMieparypbl”
5 MeTtoasl HayuyHOTO Mo3HaHuA. Onucanue pU3nIecKux 1 bu6mmoreka [IOK
SIBJICHUH C IIOMOULIBIO MOJEJIEH https://m.edsoo.ru/ff09f72a
6 VYpoxk-uccnenoanue "IIpoBepka runoTe3bl: 1a1bHOCTh 1 1
0JIETA IIAPHKA, ITYIIIEHHOI0 TOPU30HTAIBHO, TEM OOJIbIIIE,
4yeM OoJIblIIe BBICOTA MycKa"
7 Crpoenue BeniecTBa. ONBITH, JOKA3bIBAIOIINE TUCKPETHOE 1 bubnuorexa [JOK
CTPOEHUE BEIIECTBA https://m.edsoo.ru/ff09fe0a
8 JIBrbKeHre JacTHI] BEIIECTRA. 1
9 Ypok-uccnenoanue «OnbITH 110 HAOIIOICHUIO TETIOBOTO 1 1
paciIipeHus Ta30B»
10 ArperaTHble COCTOSIHHsI BEIIECTBA 1
11 Oco0eHHOCTH arperaTHbIX COCTOSTHUM Bobl. O000IIeHNE TTIO 1 bubnmnorexa [JOK
pazneny [lepBoHayanbHBIE CBEICHHS O CTPOCHHH BeliecTBa' https://m.edsoo.ru/ff0a0378
12 Mexanunueckoe IBUKeHHE. PaBHOMEpHOE 1 HEpaBHOMEPHOE 1 bubnmnorexa [JOK
NIBIDKCHHUE. https://m.edsoo.ru/ff0a05c6
13 Ckopoctb. EnuHuiiel ckopoctu 1 bubmuoreka [IOK
https://m.edsoo.ru/ff0a079c
14 Pacuer nyt 1 BpeMeHM IBHKEHUS 1 bubnnorexka [JOK
https://m.edsoo.ru/ff0a0ae4
15 Nuepuusa. Bzanmopeicteue ten. Macca - Mepa HHEPTHOCTH 1 bubnnorexka [JOK
Tena" https://m.edsoo.ru/ff0a0c10
16 [TmoTHOCTE BemecTBa. PacueT Macchl 1 00beMa Tela 1Mo ero 1 bu6mmoreka [IOK
IJIOTHOCTHU https://m.edsoo.ru/ff0a0fee
17 JlaGoparopHas pabota «OnpeneneHue mI0THOCTH TBEPAOTO 1 1



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

18 Pemtenue 3amay o reme "IlinoTHOCTE BerecTna" bu6mmoreka [IOK
https://m.edsoo.ru/ff0al23c
19 Cua Kak XapakTepucThKa B3aumoaectus tei. Cuia
ynpyroctd. 3akoH ['yka
20 JlaboparopHast pabota «/3ydeHne 3aBUCUMOCTH PaCTSKEHUS
(medopmManium) Npy>KUHBI OT MPUITOKEHHON CHITBD)
21 SIBnenune TaroreHus. Cuia TSHKECTH
22 CBs13b MEXly CHIIOHN TSKECTH M Maccoi tena. Bec Tena. bu6mmoreka [IOK
https://m.edsoo.ru/ff0al778
23 Cuna TspKeCcTH Ha Ipyrux Iuianerax. Ousndeckue bu6mmoreka [IOK
XapaKTEPUCTUKH TUIAHET https://m.edsoo.ru/ff0a1502
24 N3mepenue cun. Jlunamomerp bubnnorexa [HOK
https://m.edsoo.ru/ff0al8cc
25 Bec tena. HeBecoMocTh bubmuoreka [JOK
https://m.edsoo.ru/ff0al778
26 CnoxeHue IByX CHJI, HallpaBJIEHHBIX 110 OJTHOM IPSIMOM. bu6mmoreka [IOK
PaBHOelicTBYIOIIASA CHIT https://m.edsoo.ru/ff0ala70
27 Pemenue 3amgau no reme "PaBHonelicTByromast cui”
28 Cuia TpeHus u e€ BuAbl. TpeHue mokos. TpeHue B mpupoje u bubnuotexa [JOK
TEXHUKE. https://m.edsoo.ru/ff0alb9c
29 JlaboparopHast pabota «/3ydeHne 3aBUCUMOCTH CHJIBI TPCHHUS bubmmoreka [JOK
CKOJIBKEHHS OT CHJIBI IaBJIEHHS M XapakTepa https://m.edsoo.ru/ff0alcc8
COMPUKACAIOIIUXCS TTOBEPXHOCTEH»
30 Pemrenue 3a1au Ha onpeeneHne paBHOECHCTBYIONIEH CHTIBI
31 Pemenue 3amau mo remam: «Bec Tenay, «I padudeckoe bubnuorexa [JOK
n3o0paxenue cum, «Cuibly, «PaBHOIEHCTBYIOMIAS CUID» https://m.edsoo.ru/ff0alde0
32 KonTponbHas pabota mo Temam: «MeXaHUIeCKOe TBUKECHHEY,
«Macca, mIoTHOCTBY, «Bec tenay, «I'padpuueckoe
n3o0paxenue cuimy, «CHIIbI»
33 Hasienne. CriocoObl yMEHBIIICHUS U YBEITHUCHUS TaBIICHUS bubmmoreka [JOK
https://m.edsoo.ru/ff0a20a6
34 JlaBrienue ra3a. 3aBHCUMOCTbD JIaBJICHUS Ta3a OT 00bEMa, bu6mmoreka [IOK
TEMIIEPATyphl https://m.edsoo.ru/ff0a2376
35 Ilepenava naBneHus TBEPABIMH TEJIAMHU, KUIKOCTIMU U bu6mmoreka [IOK
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razamu. 3axkod [Tackansg

https://m.edsoo.ru/ff0a25b0

36 JlaBieHne B JKMAKOCTH 1 ra3e, BBI3BAHHOE JICMCTBUEM CHJIbI bu6mmoreka [IOK
TSKECTU https://m.edsoo.ru/ff0a2718
37 Pemenne 3agau mo teme «JlaBieHue B )KUIKOCTH U Tas3e. bu6mmoreka [IOK
3akoH ITackans» https://m.edso0.ru/ff0a2826
38 Coobmarommuecst Cocy bl bu6mmoreka [IOK
https://m.edsoo.ru/ff0a2970
39 Manowmetpsl. [lopiiHeBo# KUAKOCTHBIN HACOC
40 IM'uapaBnuueckuii mpecc bubnmnoreka [JOK
https://m.edsoo.ru/ff0a3136
41 Atmocdepa 3emiu. [IpudnHbI CyIIIeCTBOBaHUS BO3IYIIHOM bubnnoreka [JOK
00071049k 3eMiti. 3aBUCHMOCTh aTMOC(HEPHOTO JaBICHUS OT https://m.edsoo.ru/ff0a2b5a
BBICOTHI HaJl YDOBHEM MODSI
42 Bec Boznyxa. AtMocdepHoe 1aBieHue bu6mmoreka [IOK
https://m.edsoo.ru/ff0a2b5a
43 N3mepenue atmocdepnoro aasnenusa. OneiT Toppuuennu bubnnoreka [JOK
https://m.edsoo.ru/ff0a2da8
44 3aBHUCUMOCTH aTMOC(HEPHOTO AABJICHUS OT BHICOTHI HAJl bubnuotexa [JOK
YPOBHEM MOPSI https://m.edsoo.ru/ff0a2fc4
45 Bapomerp-anepous. AtmocdepHoe gaBiIeHUE Ha Pa3IMYHbBIX bubnuoteka [JOK
BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amayd mo reme " AtmocdepHoe napiexnue"”
47 JlelicTBue )KUIKOCTH U Ta3a HA MOTPYKEHHOE B HUX TEJIO. bubnmnorexa [JOK
ApxumeoBa CHIIA. https://m.edsoo.ru/ff0a3276
48 JIaGopartopHas pabota «OnpeseneHne BbITAIKUBAIOLIEH bubnuoreka [IOK
CWJIBL, ICMCTBYIOIIEN HA TEJIO, HOTPYKEHHOE B KUIKOCTD)» https://m.edsoo.ru/ff0a33fc
49 JlaGopatopHnas pabora o reme «VccrnenoBanue 3aBUCUMOCTH bubmuoreka [IOK
Beca Tella B BOoJIe OT 00bEMa MOrPYKEHHON B )KMJIKOCTh YaCTH https://m.edsoo.ru/ff0a3514
TeIay
50 [InaBanue Ten bu6mmoreka [JOK
https://m.edsoo.ru/ff0a3a96
51 JlaGopatopHnas pabora "KoHcTpynpoBaHue apeoMeTpa Win
KOHCTPYMPOBAHHE JIOAKH U OTIpe/ieieHue e
Ipy30n0JbEMHOCTH"
52 Pemenue 3amau mo remam: «IlnmaBanue cyoB. bu6mmorexa [JOK
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BosnyxomaBanuey, «/laBieHue TBEpIAbIX TN, )KUIKOCTEN U
ra3oB»

https://m.edsoo.ru/ff0a3654

53 KonrtponsHas pabora o Teme «JlaBieHue TBEpIBIX TET, 1
KHUJKOCTEH U ra30B»
54 Mexanunueckasi pabora 1 bubnmoreka [JOK
https://m.edsoo.ru/ff0a3f82
55 MomHocTs. EnuHuIEI MOIIHOCTH 1 bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3f82
56 VYpok-uccnenopanue "Pacuér MOIIHOCTH, pa3BUBAEMOM MpU 1 1
noabEMe 1o jectHuue"
57 ITpocTeie Mexanu3Mel. Peruar. PaBHOBecue cuil Ha pbruare 1
58 Peruaru B Texnuke, 01Ty M ipuposie. Jlabopatopnas padora 1 1
WccnepgoBanue ycnoBuii paBHOBecHs ppiuara'
59 Pemenue 3ana4 no Teme «Y CIOBUSI paBHOBECHUS PblYara 1 bubnnoreka [JOK
https://m.edsoo.ru/ff0a48a6
60 KoaddurmenT nosie3Horo nelcTBus MeXaHU3Ma. 1 1
JlaboparopHas pabora "MU3mepenne KI1J] HaknoHHO#
MJI0CKOCTH"
61 Pemenune 3agaa mo reme "Pabora, momuocTs, KITJT" 1
62 Mexanunueckas sHeprusi. Kunernueckas ¥ moTeHIIHAIbHAS 1
JHEPTHUs
63 3aK0OH COXpaHEHUsI MEXaHUYECKON IHEPTUU 1 bubnuoteka [JOK
https://m.edsoo.ru/ff0a4c48
64 Pemenue 3aa4 no teme "MexaHnueckasi 3Heprust"” 1
65 KonrtponbHas pabora no reme "PaboTta 1 MOLTHOCTb. 1 bubnuoreka [IOK
DOHeprus'. https://m.edsoo.ru/ff0a4252
66 PezepHblii ypok. PaGota ¢ TekcTamu 1o teme 1
"MexaHnuyeckoe IBHKeHue"
67 Pesepubiit ypok. Pabora ¢ Tekctamu o teme "JlaBrieHue 1 bubnuorexa [JOK
TBEPJBIX TEJ, )KUJIKOCTEN U ra3oB" https://m.edsoo.ru/ff0a4360
68 PesepBHEIit ypok. Pabora ¢ Tekctamu o Teme "PaboTa. 1
MomnocTts. DHeprus"
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12
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8 KVIACC

Ne Tema ypoka KoJsnuecTBo 4yacoB Hara DJIeKTPOHHbIE
n/n Bcero Kontposbubie | IlpakTtuueckue | u3y4deHus | uudposbie
padoThbI padoThbI o0pa3oBaTe/ibHbIE
pecypcsbl
1 OCHOBHBIE TOJIOKEHHS MOJICKYJISIPHO- 1 bubmuorexa [JOK
KMHETUYECKOM TEOPUU U UX OIBITHBIC https://m.edsoo.ru/ff0a5256
MIO/ITBEPIKICHUS
2 Macca u pa3Mep aTOMOB M MOJIEKYJT 1
3 Mopenu TBEPIOTO, )KUIKOTO U 1 bu6mmoreka [IOK
ra3000pa3HOro COCTOSTHUM BEIECTBA https://m.edsoo.ru/ff0a540e
4 OOBsicHeHHE CBOWCTB TBEPOTO, 1
KHUJKOTO U Ta3000pa3HOTr0 COCTOSIHHIMA
BEILIECTBA HA OCHOBE IOJIOKECHUI
MOJICKYJISIPHO-KUHETHUECKON TeOpHH
5 Kpucrannmaeckue u amophHbIC Tena 1 bubnuorexa [JOK
https://m.edsoo.ru/ff0a5800
6 CmauuBaHme U KalWJUBSIPHOCTb. 1 bubnuoreka [JOK
IToBEpXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TenmoBoe pacuIMpeHne U CKATHE 1 bubnuoteka [JOK
https://m.edsoo.ru/ff0a5a26
8 Temneparypa. CBsi3b TEeMIIEpaTyphl CO 1
CKOPOCTBIO TEIJIOBOTO JIBHXKECHUSI
YaCTHI]
9 Buyrtpennsis sueprusi. CriocoObt 1 bubnuoteka [JOK
U3MEHEHUs] BHYTPEHHEN Y)HEPruu https://m.edsoo.ru/ff0a5c60
10 Bunsl Tenonepenaun 1 bubnnorexka [JOK
https://m.edsoo.ru/ff0a6412
11 Ypok-koupepenmus "TIpakTudeckoe 1 1 bubnmnoreka [JOK
WCIIOJIb30BAaHNE TEIJIOBBIX CBOMCTB https://m.edsoo.ru/ff0a65c0
BEILIECTB U MATEPUAJIOB B IEJISIX
sHeprocOepexkeHus"
12 KonuuectBo Tennotsl. Y aenpHas 1 bubmuorexa [JOK
TEIII0EMKOCTh https://m.edso0.ru/ff0a6976
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13 YpaBHeHHE TEIIOBOTO OaaHca. bubmumoreka [IOK
TernyooOMeH U TEMI0BOE paBHOBECHE https://m.edsoo.ru/ff0a7088
14 JIaGoparopnas pabota "HccnenoBanue bubmuorexa [IOK
SIBJIGHUS TETI0OOMEHA MPU https://m.edsoo.ru/ff0a6a98
CMELIMBAaHUU XOJIOJHOU U ropsyen
BOAGI"
15 Pacuer konuyecTBa TEIIOTHI,
He00XO0IMMOT0 JIJIsl HAarpeBaHUsl Teja U
BBIJICTISIEMOTO MM TIPH OXJIAXKJICHUN
16 JlaboparopHas pabdota "Omnpenenenue bubnnoreka [JOK
YACJIBHOU TEIJIOEMKOCTH BenecTra" https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOIMBa. Y AeiabHas TeIioTa bu6mmoreka [IOK
Cropanus https://m.edsoo.ru/ff0a7b5a
18 [InaBneHue u oTBepIeBaHUE bu6mmoreka [IOK
KPUCTAJUIMYECKHUX TEJI. Y IeIbHAas https://m.edsoo.ru/ff0a71d2
TEIIOTa TUIaBJICHUS
19 JIaGopartopHas pabota "Onpeznenenue bubnuoreka [IOK
yJIeJIbHOM TEIUIOTHI TUIABJICHHUS Jibaa" https://m.edsoo.ru/ff0a72fe
20 [TapooGpa3zoBaHue U KOHAECHCALMSL. bubnuoreka [IOK
Hcnapenue https://m.edsoo.ru/ff0a740c
21 Kunenue. Y genapHas Temnora bu6nmoreka [JOK
nmapooOpa3oBaHus U KOHJICHCAIIUH. https://m.edsoo.ru/ff0a786¢
3aBUCHUMOCTh TEeMIEepaTyphl KUTIEHUS OT
aTMOC(EpHOTO TaBJICHUS
22 Brnaxxnocts Bo3nyxa. JlabopaTopHas bubnuoreka [IOK
pabora "OnpeneneHrne OTHOCUTEIIBHON https://m.edsoo.ru/ff0a7628
BJIAXKHOCTH BO3yxa"
23 Pemenue 3amau Ha onpeeneHue
BIIQXKHOCTH BO3/IyXa
24 [TpuHIMIIBI pabOTHI TETIJIOBBIX
nsurareneif. [lapoBast TypOuHa.
JlBurarenb BHYTPEHHETO CTOPaHHS
25 KII/I TermoBoro npuratens. TemnaoBbie bubmuorexa [JOK

JIBUTATENIH | 3aIIUTA OKPY>KAFOIICH

https://m.edsoo.ru/ff0a7c7c
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cpebl

26 3aK0OH COXpaHEHUs U MPEBPAIICHHS
SHEPI'UH B TEIJIOBBIX MpoIeccax

27 [ToaroroBka K KOHTPOJILHOM paboTE MO bubmuorexa [JOK
teMe "TemnoBele siBnenus. 3menenue https://m.edsoo.ru/ff0a83f2
arperaTHbIX COCTOSIHMI BeniecTna'

28 KonrtponsHas pabora o teme bubmumorexa [IOK
"Tennossle ABneHus. MI3MeHeHue https://m.edsoo.ru/ff0a86ae
arperaTHbBIX COCTOSIHMH BeniecTa'

29 DnekTpusanus Tei. [[Ba pona
AIIEKTPHUYECKHUX 3aPsIJIOB

30 VYpok-uccnenoBanue "InekTpuzanus
TeJl UHAYKIUEN U IIPH
CONPUKOCHOBEHUM"

31 B3aumMopeiicTBre 3apsHyKeHHBIX TEIT. bu6mmoreka [IOK
3akon Kymnona https://m.edsoo.ru/ff0a87e4

32 Onexrpuueckoe noie. HanpsskeHHOCTD bubnuoreka [IOK
aneKkTpudeckoro nojs. [Ipuaimn https://m.edsoo.ru/ff0a8a0a
CYNEpPIO3UIMHU AJIEKTPUUYECKHUX MOJIeH

33 Hocurenu snexTpudeckux 3apsos.

DOnemeHTapHbIi 3apsaa. CTpoeHne aroma

34 [TpoBOIHUKY U AUDIIEKTPUKHU. 3aKOH bubnuotexa [JOK
COXpaHEHUs DIEKTPUYECKOIO 3apsiia https://m.edsoo.ru/ff0a8ef6

35 Pemenue 3aga4 Ha npuMEHEHNE bubnuotexa [JOK
CBOJCTB JJIEKTPUYECKUX 3apsAI0B https://m.edsoo.ru/ff0a90cc

36 DNEKTPUUECKHUNA TOK, YCIOBHUS €r0 bubmmoreka [JOK
cyuectBoBanus. IcTouHnku https://m.edsoo.ru/ff0a95a4
AIIEKTPHYECKOTO TOKA

37 JIefcTBHSI DIEKTPUUECKOTO TOKA bubmuoreka [IOK

https://m.edsoo0.ru/ff0a96b2

38 Ypoxk-uccienoranue "JleiicTBre
ANEKTPUUYECKOTO OISl Ha TPOBOAHUKHU
Y JUDJIEKTPUKA"

39 DNEeKTPUYECKUM TOK B MeTaJljIax, bubnmoreka [JOK
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KHUIKOCTAX U ra3ax

https://m.edsoo.ru/ff0a9838

40 DneKkTpruyecKas 1enb U €€ COCTaBHbIE
JacTH

41 Cuna Toka. JlaboparopHas pabora 0.5 bubmuorexa [JOK
"N3mepeHue U peryJIupoBaHue CUIbI https://m.edsoo.ru/ff0a8bd6
TOKa"

42 DNEeKTpUUeCcKOe HAPsHKEHHE. 0.5 bubmumorexa [IOK
Bonbsr™merp. JIaboparopnas pabota https://m.edsoo.ru/ff0a9e14
"N3mepeHue u peryiupoBaHue
HanpspKeHus"

43 CornpoTuBiieHHE TPOBOJHUKA. bubnuorexa [JOK
Y nenpsHO€e CONPOTUBIIEHUE BENIECTBA https://m.edsoo.ru/ff0aa738

44 JlaboparopHast paboTa "3aBHCHMOCTH 1 bubmmoreka [JOK
3IEKTPUYECKOTO CONPOTUBIICHUS https://m.edsoo.ru/ff0aa738
MIPOBOHHKA OT €T0 JITUHBI, TUIOIIA !

MOTNEPEYHOro CEUeHus U Marepuana”

45 3aBUCUMOCTb CHUJIBI TOKA OT bubmuorexa [JOK
HanpsbkeHus. 3akoH OMa Juid ydacTKa https://m.edsoo.ru/ff0aad4a
HETH

46 JlabopaTtopHas pabota "HccienoBanue 1 bubnuoteka [JOK
3aBUCUMOCTH CHUJIbI TOKA, UAYILETO https://m.edsoo.ru/ff0aa04e
gepe3 pe3ucTop, OT COMPOTUBICHUS
pe3ucTopa M HAMpPSHKEHUS Ha
pesuctope"

47 [TocnegoBarenbHOE U MapaieIbHOE
COCJTMHEHUS TIPOBOJTHUKOB

48 Jlaboparopnas pabota "IIpoBepka 1 bubnmnoreka [JOK
MIpaBUJIA CIIOKEHUS HANIPSHKEHUN TTPU https://m.edsoo.ru/ff0aaas8
MOCIIeI0BATEIHHOM COCTUHEHUH JIBYX
pe3ucTopoB”

49 Jlaboparopnas pabota "IIpoBepka 1 bubnmoreka [JOK

ImpaBurJia JJIs1 CUJIbI TOKA IpU
napajuieIbHOM CO€IMHEHUH
pe3ucTopoB”

https://m.edsoo.ru/ff0aadle
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50

Pemenue 3a1a4 Ha npUMEHEHHUE 3aKOHA
Oma [1711 pa3IM4HoOro COeAMHEHUS
MIPOBOJJHUKOB

bubmuorexa [JOK
https://m.edsoo.ru/ff0aaf8a

51 PaboTa 1 MOIITHOCTH AJIEKTPUYECKOTO bu6mmoreka [IOK
toka. 3akoH Jlxoyns-Jlenna https://m.edsoo.ru/ff0ab124

52 JlabopaTopHas pabora "OnpeneneHue 1 bubmuorexa [JOK
paboThI U MOLTHOCTH JIEKTPHUECKOTO https://m.edsoo.ru/ff0ab3e0
TOKa"

53 DNEeKTpUUECKUE TSN U TOTPEONTEITN bubmmoreka [JOK
JIEKTPUUECKON IHEPTUU B OBITY. https://m.edsoo.ru/ff0ab660
KopoTtkoe 3aMbikanne

54 [ToaroroBka Kk KOHTPOJIBHOM paboTe MO bubnmnoreka [JOK
TeMe "DIIEKTPUUYECKHE 3aps/Ibl. https://m.edsoo.ru/ff0abd2c
3apsiKeHHbIE TeNla U UX
B3aumoercTBUs. [locTOSTHHBIN
AJIEKTPUYECKUM TOK"

55 Kontponbnas paboTa mo teme bubnuoreka [JOK
"DnexTpudeckue 3apsapl. 3apsHKCHHbBIE https://m.edsoo.ru/ff0abea8
TeJla ¥ UX B3aMMOJCHCTBHS.

IToCTOSIHHBIN IEKTPUYECKUI TOK"

56 [TocTosiHHBIC MarHUTBI, X
B3auMo/IeiicTBHE

57 VYpok-uccnenosanue "M3ydenne nonei 1 bubnuoreka [IOK
MTOCTOSTHHBIX MarHuToRB" https://m.edsoo.ru/ff0ac3d0

58 MarnuTtHoe mojie. MarauTHOe moJe bu6nmoreka [JOK
3eMIIH 1 ero 3HaueHue I )KU3HU Ha https://m.edsoo.ru/ff0acOba
3emiie

59 OmnbIT OpcTena. MarHuTHoOE 1moje bubnmuorexa [JOK
3JIEKTPUYECKOI0 TOKa MarsuTHoe 1osie https://m.edsoo.ru/ff0ac1d2
KaTyIIKH C TOKOM

60 IIpuMmeHeHne AIEKTPOMarHuToB B 0.5 bubmuoreka [IOK

TexHuke. Jlaboparopras pabota
"N3y4yenne neiicTBUS MArHUTHOTO TOJIS
Ha MPOBOJIHUK C TOKOM"

https://m.edsoo.ru/ff0ac74a
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61 DNEeKTPOABUTATEIb TIOCTOSIHHOTO TOKA.
Hcnonbs30BaHue 37€KTPOABUTATENICH B
TEXHUYECKUX YCTPONCTBAX U HA
Tpancmopre. JlabopaTopHas padorta
"KoHcTpynpoBaHue 1 U3ydeHue
paboTHI AJIEKTpOABUTATENS "

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac86¢c

62 Omnbrtel @apazest. 3akoH
ANEKTPOMArHUTHOM UHYKITHH.
[IpaBuiio JleHna

63 DnexTporenepatop. CriocoObl
TIOJTYYCHUS DJICKTPUICCKON SHEPTUH.
DNEeKTPOCTaHIIMH Ha BO30OHOBIISEMBIX
HMCTOYHUKAX SHEPTUU

64 [ToaroroBka K KOHTPOJIBHOM paboOTE MO
TeMe "DIEeKTPUUECKHe U MAarHUTHBIE
SIBJICHUS "

65 KonrtponsHast pabora o Teme
"DJIeKTpUUECKUE U MarHUTHbBIE
SIBJICHUS "

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

66 PesepBHblit ypok. Pabora ¢ Tekctamu
1o Teme "TernoBsie sBiIeHUS"

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

67 PezepBHblit ypok. Pabota ¢ Tekctamu
1o TeMe "[1oCTOSHHBIN 37eKTpUUECKUi

TOK

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

68 PesepBHrlit ypok. Pabora ¢ Tekctamu
mo Teme "MarauTHbIC SIBICHUS"

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME
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9 KJIACC

Ne Tema ypoka KoJsinmuecTBo 4yacoB Hara DJIeKTPOHHbIE
n/n Bcero Konrpoabubie | IlpakTtuyeckue | u3y4deHusi | unudposbie
padoTbI padoTbI o0pa3oBaTe/ibHbIE
pecypchbl

1 MexaHn4eckoe JBUKEHUE. 1
MartepuanbHas TOUKa.

2 Cucrema orcuera. OTHOCUTEIBLHOCTD 1 bu6mmoreka [IOK
MEXAHUYECKOT'0 IBHKEHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE npsAMOIIMHETHOE 1 bubmuoreka [IOK
IBIKEHUE. https://m.edsoo.ru/ff0ad19a

4 HepaBHoMepHOE NpsAMOIMHENHOE 1
nBrxeHue. CpeHsisi 1 MTHOBEHHAsI
CKOPOCTH

5 [IpssMonHEITHOE PaBHOYCKOPEHHOE 1 bubmuoreka [IOK
JIBUOKEHUE. Y CKOPEHHUE https://m.edsoo.ru/ff0ad8d4

6 CKOpOCTH MPSIMOJIMHEHHOTO 1
PaBHOYCKOPEHHOTO JBIKeHUs. ['paduk
CKOPOCTHU

+ Pemenne 3agau no reme «PaBHOMEpHOE
Y PAaBHOYCKOPEHHOE JIBHKCHHUE)

7 JlaboparopHas pabota "Onpenenenue 1 1 bubnmnoreka [JOK
YCKOpEHHS Teja IPU PaBHOYCKOPEHHOM https://m.edsoo.ru/ff0adb18
JIBUJKEHUH 110 HAKJIOHHOW MJIOCKOCTH"

8 CBoboxnoe nagenue tei. OnbITh 1
[Manunes

9 PaBHOMEpHOE NBHKEHUE TIO 1 bubnuotexa [JOK
okpyxHocTH. [lepron u yacrora https://m.edsoo.ru/ff0ael76
oOpartuenus. JIuneliHas u yrimonas
CKOPOCTH

10 L{eHTpOCTPEMUTEIIBHOE YCKOPEHHE 1

11 [Tepserit 3akon HeroToHa. BekTop critbr 1 bubnuotexa [JOK

https://m.edsoo.ru/ff0ae612



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
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12 Bropoii 3akon HeroTona. Bu6mumoteka [JOK
PaBHOpelicTByIOIIAs CHJla https://m.edsoo.ru/ff0ae72a

13 Tperuii 3akoH HproToHa. Bu6muotexa [JOK
Cynepno3unus Cuil https://m.edsoo.ru/ff0ae982

14 Pewenne 3anad Ha npuMeHeHue Bu6mumoteka [JOK
3ak0HOB Hpl0TOHA https://m.edsoo.ru/ff0aeb6c

15 Cuita ynpyroctu. 3akoH ['yka bubmmoreka [JOK

https://m.edsoo.ru/ff0aeca2

16 Pemenue 3amau no teme «Cua
YIIPYTOCTHY

17 JlaboparopHas pabota «Onpenenenue bubnnoreka [JOK
JKECTKOCTHU ITPYKUHBI» https://m.edsoo.ru/ff0aee28

18 Cuiia TpeHust bubnnorexa [JOK

https://m.edsoo.ru/ff0af738

19 Pemenue 3agau no reme «Cuia bubnunoreka LIOK
TPEHUS» https://m.edsoo.ru/ff0afa26

20 JlaboparopHas padota "OnpeneneHue bubnmoreka [JOK
Kod(dUIMEeHTa TPEHUS CKOIbKCHHS " https://m.edsoo.ru/ffOaf8be

21 Pemenne 3aa4 1mo Teme "3aKOHBI bubmnoreka IIOK
Herorona. Cuia ynpyroctu. Cuna https://m.edsoo.ru/ff0afb8e
TpeHus"

22 Cuna TsKeCTH M 3aKOH BCEMUPHOTO bubmuoreka [IOK
TATOTEHUS. Y CKOpEHUE CBOOOIHOTO https://m.edsoo.ru/ff0af044
naJeHus

23 Ypoxk-kordpepernuus "[[BmkeHue Ten
BOKPYT T'PaBUTALMOHHOTO LIEHTpa
(Conneunas cucrema). ['amaktuku"

24 Pemenue 3amau no teMe "Cuia TsSDKECTH bubnunorexa LIOK
Y 3aKOH BCEMHUPHOTO TSATOTCHUS" https://m.edsoo.ru/ff0af5f8

25 [IepBas kocMHuueckas CKOPOCTb. bubmuorexa [JOK
HeBecoMOCTh U neperpys3ku https://m.edsoo.ru/ff0af33c

26 PaBHOBecue mMaTepuanbHOW TOUKH. bu6muoreka [JOK

AbcomoTHO TBEpOE Teno. PaBHOBeCHe
TBEPAOTO TeJa C 3aKPErIEHHONW OChIO

https://m.edsoo.ru/ff0afe36
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BpauieHusi. MomeHtT cwibl. LleHTp
TSKECTH

27 PaBHOBecue mMaTepuanbHOW TOUKH.
AoOcomroTHO TBEpIOE Tesno. PaBHOBecHe
TBEPIOTO TeJIA € 3aKPEIUIEHHONW OCBIO
BpaieHusi. MomeHt cuibl. LleHTp
TSOKECTH

28 Pemenue 3amay mo reme "MoMeHT but6mmoreka [IOK
cuibl. Lentp Tsokectn" https://m.edsoo.ru/ff0b02b4

29 [ToaroroBka Kk KOHTPOJIBHOU paboTe Mo bubnmnoreka [HOK
TeMme "MexaHN4eCKOEe JIBIKEHUE. https://m.edsoo.ru/ffO0b0408
BszaumoneiictBue ten"

30 KonTponpHas padboTa mo Teme bubmmoreka [JOK
"MexaHn4yecKoe IBUKEHUE. https://m.edsoo.ru/ffOb06ec
BsaumoneiictBue ten"

31 Nmnynsc Tena. Ummynse cuiiel. 3aKoH bu6nuoreka [JOK
COXpaHEHHUs UMITYJIbCa. YIIPYroe U https://m.edsoo.ru/ffOb07fa
HEYNPYroe B3auMOACHCTBUE

32 Pemenne 3amau no teme "3akoH bu6moreka [JOK
COXpaHeHMs ummynbca' https://m.edsoo.ru/ff0b096¢c

33 VYpok-koHpepenuus "PeakTuBHOE
JIBUKEHHE B IPUPOJE U TEXHUKE"

34 MexaHnunueckasi paboTa U MOIIHOCTb bu6muoreka [JOK

https://m.edsoo.ru/ff0b0a84

35 PaboTa cuibl TsecTu, CUiIbl YIPYTroCTH bu6muoreka [JOK
Y CUJIBI TPEHUS https://m.edsoo.ru/ff0b0db8

36 JlaGopatopHas pabota «OnpezneneHue
paboThI CUIIBI TPEHUS TTPU
PaBHOMEPHOM JBI)KEHUH TeJIa 10
TOPH30HTATLHOW TTOBEPXHOCTHY

37 CBs13b SHEpruM U paboThlI.

[TorennmanpHast SHEPTrHsl
38 Kunerndaeckas sneprus. Teopema o bubnuotexa [JOK

KMHETUYECKOU SHEPrUuu

https://m.edsoo.ru/ffOb0c32
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39

3aKkoH COXPAaHCHUS SHCPIrUH B MCXAHUKC

40

JlaGopaTtopHnas pabora «3yueHue
3aKOHA COXPAHCHHS SHEPTUN)

but6mmoreka [IOK
https://m.edsoo.ru/ffOb12fe

41

KonebarenpHoe JABHXXCHHE U €TI0
XaPaKTCPUCTHUKHU

but6mmoreka [IOK
https://m.edsoo.ru/ff0b1858

42

3aryxaromue KojaeOaHusl.
Brinyxnennsie koaeOanus. Pezonanc

but6mmoreka [IOK
https://m.edsoo.ru/ff0b20f0

43

MaremaTuyeckuil U Npy>KUHHBINA
MasITHUKU

44

Ypok-uccienoBanue «3aBUCUMOCTb
nepuoja KojaebaHui OT KECTKOCTH
HPY)KHHBI 1 MAaCChI TPy3a»

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

45

[IpeBparenue sHepruu npu
MEXaHHUYECKUX KOJICOAHMSX

46

JlaboparopHas pabota «Onpenenenue
YacTOTHI U TIEPHOJIa KOJIeOaHui
MPYKHHHOTO MasiTHUKa»

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

47

JlabopaTtopHas pabota «IIpoBepka
HE3aBHCHUMOCTH MEePHOJIa KOJIeOaHHi
I'py3a, HOABCUHICHHOTO K HUTH, OT MAaCChbI
rpy3a»

bu6anoreka LIOK
https://m.edsoo.ru/ffOb197a

48

Mexaunueckie BoiHbl. CBOKWCTBA
MEXaHU4eCKUX BOJIH. [IponosibHbIE 1
TIOTIEPEYHBIE BOJHBI

bu6anoreka LIOK
https://m.edsoo.ru/ffOb21fe

49

Ypok-koHpepenmus "MexaHuyeckue
BOJIHBI B TBEpAOM Tene. CelicMuueckue
BOJIHBI"

50

3Byk. PactipocTpaneHue u oTpakeHue
3BYyKa

51

VYpoxk-uccnenosanue "Habnronenue
3aBUCHUMOCTH BBICOTHI 3BYKa OT
YaCTOTHI"

52

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTHYECKHUI pEe30HaHC



https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
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53 Ypok-koHpepenmus "YapTpazByk u bubmmoreka [JOK
nH(}pa3ByK B IPUPOJIE U TEXHHUKE" https://m.edsoo.ru/ff0b23ca

54 [ToaroroBka K KOHTPOJIBHOM paboTe MO bubmmoreka [JOK
TeMe "3aKOHBI COXPaHEHHUS. https://m.edsoo.ru/ff0b25f0
Mexannueckne KoneOaHusi ¥ BOJHBI"

55 KoHTposbHast pabota 1o Teme "3akoHbI
coxpaHeHus. MexaHnuecKue KojaeOaHus
Y BOJIHBI"

56 DIIeKTPOMarHuTHOE TOJIE. bubmuoreka [IOK
DJIEKTPOMArHUTHbIE BOJIHBI https://m.edsoo.ru/ffOb2abe

S7 CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH

58 VYpok-koupepennus "llkana bubnmnoreka [HOK
ANEKTPOMATHUTHBIX BOJIH. https://m.edsoo.ru/ff0b2fe6
Hcnonp30BaHue 3JIEKTPOMArHUTHBIX
BOJIH ISl COTOBOM CBsi3H"

59 VYpoxk-uccnenosanue "N3yuenue bubmuoreka [IOK
CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH C https://m.edsoo.ru/ffOb2c6c
OMOIIBI0 MOOWIIBHOTO TenedoHa"

60 Pemenue 3aiau Ha onpeneneHne
YacTOTHI U JJTUHBI DJIEKTPOMArHUTHOM
BOJIHBI

61 DeKTpoMarHuTHasl IpUpoa CBETA. bubnuotexa [JOK
CxopocTtb cBeta. BoaHoBBIE cBOCTBA https://m.edsoo.ru/ff0b31d0
CBETa

62 HcTtounuku ceera. [IpsamonuneiiHoe bu6muoreka [JOK
pacrnpocTpaHEHHE CBETA. 3aTMEHUS https://m.edsoo.ru/ff0b3658
Connua u Jlynsl

63 3aKOH OTpakeHHS CBeTa. 3epKaja. bubmmoreka [JOK
Pewienue 3a1a4 Ha IpUMEHEHUE 3aKOHA https://m.edsoo.ru/ff0b38c4
OTpaKEHHMsI CBETA

64 [Ipenomnenne cBeta. 3akoH bubmuorexa [JOK
MIPEJIOMJIEHUS CBETA https://m.edsoo.ru/ffOb3aea

65 [losnHOE BHYTpEHHEE OTPAKEHUE CBETA. bubmuoteka [IOK

Vcnonp30BaHre NOJHOTO BHYTPEHHETO

https://m.edsoo.ru/ffOb3c5c



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c

OTPAXKCHUSA B OIITUYCCKUX CBETOBOJAX

66 JlaGopaTtopHas pabota "HcciaenoBanue
3aBHCUMOCTH YTJIa MPETOMIICHHS
CBETOBOI'O JIy4a OT yIJia MaJeHus Ha
rpaHuue "Bo31yX-cTeKkio""

67 Ypok-koupepenius "Mcnonbp3oBanue
MOJTHOTO BHYTPEHHETO OTPa’KEeHUS:

CBETOBO/Ibl, ONITUKOBOJIOKOHHAS CBSI3b"

68 JIunzel. OnTryeckas cuiia JUH3bI bubnuorexa [IOK

https://m.edsoo.ru/ff0b3f2c

69 [ToctpoeHue n300paxeHuii B TMH3aX bubanoreka [JOK

https://m.edsoo.ru/ff0b444a

70 JlaboparopHas pabota "Onpenenenue bubnnorexa [JOK
(OKYCHOTO pacCTOSIHUSI U ONITUYECKOM https://m.edsoo.ru/ff0b4206
CHJIBI COOMPAFOIICH JIMH3BI"

71 Ypoxk-kordepernus "OnTuaeckue Bbu6moteka LJOK
JMH30BBIE TPUOOPHI" https://m.edsoo.ru/ff0cOa7e

72 I'na3 kak ontuyeckas cucrema. 3peHue bubmuoreka [JOK

https://m.edsoo.ru/ff0b4684

73 Ypok-koHpepentus "JlegexTrl 3peHusl.

Kak coxpanuts 3penue"

74 PaznoxeHnue 6e10ro cBera B CIIEKTP. bubmuorteka [IOK
Omnbrtel HetoTona. CrioskeHue https://m.edsoo.ru/ff0c0f4c
CIEKTpalIbHBIX 11BeTOB. [{ucnepcus
CBETa

75 JlaGopatopHas pabota "OnbITh IO bubmuorexa [JOK
pa3I0KEeHUI0 OENIoro cBeTa B CHEKTP U https://m.edsoo.ru/ff0c0e2a
BOCTIPUATHIO 1[BETA MPEIMETOB MIPH UX
HaOJIOJICHUU Yepe3 IIBETOBBIC
bunbTph"

76 VYpok-npaktukym "BosHOBBIE CBOMCTBA
CBeTa: JHcCIepcus, HHTeppepeHns U
nudpakmys”

77 OmnbiTel Pe3epdopa u mranerapHas bubnuoteka [JOK



https://m.edsoo.ru/ff0b3f2c
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MOZCJb aroMa

https://m.edsoo.ru/ff0c12a8

78 IToctynatel bopa. Monens aroma bopa
79 Hcnyckanue u moriomieHue cBera bubmmoreka [JOK
atomoM. KBanTebl. JInneluaTsie https://m.edsoo.ru/ff0c144c
CIEKTPBI
80 Ypok-npaktukym "Habmronenue bubnuotexa [JOK
CHEKTPOB UCIyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PammoakTuBHOCTE U €€ BUIIBI but6mmoreka [IOK
https://m.edsoo.ru/ff0c1672
82 Crtpoenue aToMHOTO sijipa. HykioHHas bubmmoreka [JOK
MO/IEJb https://m.edsoo.ru/ff0c18ac
83 PannoakTuBHBIC TpEeBpaIeHUsI. bubnuorexa [IOK
H30TO1BI https://m.edsoo.ru/ff0clal4
84 Pemenue 3agau mo teme: bu6mmoreka [IOK
"PannoakTuBHbIE peBpaneHus" https://m.edsoo.ru/ffOclb4a
85 ITepuon monypacmana
86 Ypok-koHpepenius "PagnoakTuBHBIC bubnmnoreka [JOK
W3JIyYEHHUS B IPUPOJE, MEAUIIMHE, https://m.edsoo.ru/ff0c2126
TeXHUKe"
87 SnepHbie peakiuu. 3aKOHBI COXPAHEHUS bubnmnoreka [JOK
3apsI0BOTO U MAaCCOBOTO YHCEI https://m.edsoo.ru/ff0c1c58
88 DHeprusi CBs3u aTOMHBIX saep. CBs3b bubnmnoreka [JOK
MAaCChI U SHEPTUH https://m.edsoo.ru/ff0c1d7a
89 Pemenue 3anay no reme "SAnepHbie
peakuun"
90 Peakuuu cunTesa u neneHus saep. bubnmnoreka [JOK
Nctounuku sHeprum CosiHIa v 3BE311 https://m.edsoo.ru/ff0c1e88
91 VYpoxk-koHpepenuus "Anepuas
JHepreTuka. J[elcTBus palnoOaKTUBHBIX
W3JIy4YEHUI Ha )KUBbIE OPraHU3MbI"
92 [TonroroBka Kk KOHTPOJIBHOU paboTe 1Mo bu6muoreka [JOK

TeMe "DJIEKTPOMAarHUTHOE TOJIE.
DJIEKTPOMAarHuTHbIE BOJIHBI. KBaHTOBBIE
siBieHus"”

https://m.edsoo.ru/ff0c223e
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93 KonTpomnpHas pabora mo Teme 1
"DJIEKTPOMarHuTHOE MOJIE.

DNEeKTpOMAarHUTHBIE BOJHBL. KBaHTOBBIC
SIBJICHUS"

94 [ToBTOpenue, 06001EHNE. 1 1 bubmmoreka [JOK
JlaboparopHble pabOTHI 110 KypCy https://m.edsoo.ru/ff0c245a
"B3aumopeiictue ten"

95 IToBTOpenue, 0600IeHNE. Permenune 1 but6mmoreka [IOK
pacCUETHBIX U KQUECTBEHHBIX 3a/a4 10 https://m.edsoo.ru/ff0c2572
teme "TemnoBsie nporecch”

96 [ToBTOpenue, 0600menHue. Pemenue 1 bubnmoreka [JOK
pacyeTHBIX U KaU€CTBEHHBIX 3a/a4 10 https://m.edsoo.ru/ff0c2a22
teme "KIIJ] TerioBsix aBurarenei”

97 IToBTOpenue, 0600IeHNE. Perenue 1 bu6nunorexa [IOK
pacCUETHBIX U KQUECTBEHHBIX 3a/a4 10 https://m.edsoo.ru/ff0c2b30
teme "KIIJ] anexTpoycTaHOBOK"

98 [ToBTOpenue, 06001IeHNE. 1 1 bubmmoreka [JOK
JlaGopatopHble paboThI IO Kypcy https://m.edsoo.ru/ff0c2c52
"CBeToBBIC sIBJICHUS"

99 [ToBTOpenue, 0606meHue. Padora ¢ 1 bubnmnoreka [JOK
TEKCTaMU 10 TeMe "3aKOHbI COXPAHEHUs https://m.edsoo.ru/ff0c2d6a
B MEXaHuKe"

100 [ToBTOpenue, 0606menHue. Padora ¢ 1 bubnmnoreka [JOK
TekcTamu 1o Teme "Konebanus u https://m.edsoo.ru/ff0c2e82
BOJIHBI"

101 [ToBTOpenue, o06ob6menue. Padora ¢ 1 bu6muoreka [JOK
TekcTamu 1o TeMe "CBeTOBbIE sIBJIICHUS" https://m.edsoo.ru/ff0c3044

102 [ToBTOpenue, o06ob6menue. Padora ¢ 1
TekcTamu 1o Teme "KBaHToBas u
anepHas ¢puszuka"

OBIIEE KOJIMYECTBO YACOB I10 102 27
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