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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢u3MKe Ha YpPOBHE OCHOBHOrO o0O0IIero oOpa3zoBaHuUs
COCTaBJIeHa Ha OCHOBE MOJIOXKEHUM U TpeOOBaHMI K pe3yjbTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa30oBaTeNbHON HpPOrpaMMbl, NMPEACTABICHHBIX B
dI'OC 00O, a takxke ¢ yu€Tom (denepanbHON padoueit mporpaMMbl BOCIIUTaHUS U
Konnenmuu npenogaBanusi yueoHoro npeamera « Ouznkay.

ConmepxaHue mporpamMmbl M0 (U3HKE HaAmpaBieHO Ha (OPMUPOBAHUE
€CTECTBEHHOHAYYHON T'PaMOTHOCTH OOYYalOIIUMXCS M OPraHM3alUI0 H3y4YeHUs
¢u3MKN Ha JAeATeIbHOCTH OCHOBE. B mporpamMme mno (u3MKe y4HUTHIBAIOTCS
BO3MOXXHOCTH yudeOHOro mpeamera B peanmzauuu Tpeboanuit ®I'OC OO0 «
IUTAHUPYEMBIM JIMYHOCTHBIM U METa MPEAMETHBIM pe3yiibTaTaM OOyUeHHUs], a TAKKE
MEX TpPEIMETHBIE CBSI3M €CTECTBEHHOHAYUHBIX Y4YEOHBIX MPEAMETOB HA YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHus.

[TporpamMma no ¢usmke ycTaHaBIMBaeT paclpeesieHne yueOHOro MaTepuania
no rojgam oOyueHus (Mo Kjaccam), MmpeajgaraeT NpUMEpPHYIO MOCJIEI0BATEIbHOCTD
U3Y4YEHUs TeM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOIO COJCpKAHHS U
yUuTETE BO3PACTHBIX OCOOCHHOCTEN 00yJaromuXCsl.

[TIporpamMma mo ¢u3uke paszpaboTaHa C LETbIO OKA3aHUS METOIUYECKOU
MOMOIIY YYUTEIIO B CO3/IaHUU paboyell MporpaMmbl 10 Y4eOHOMY ITPEAMETY.

®dusuka sBISETCS CUCTEMOOOPa3yIOIIUM JJIsl €CTECTBEHHOHAYYHbBIX YUEOHBIX
IPEAMETOB, MOCKOJbKY (U3MUECKHE 3aKOHBI JIekKaT B OCHOBE IIPOILIECCOB U
SABJICHUH, W3yYaeMbIX XHUMHEH, OHOJIOTHEH, acTpOHOMHEH U (DU3NUYECKOU
reorpaduell, BHOCHUT BKJaJ B €CTECTBEHHOHAYYHYIO KapTHHY MM,
NpeloCcTaBisieT HauboJiee sCHble o00pa3lbl MNPUMEHEHHs HayyHOTO METojia
MO3HAaHMS, TO €CTh CII0CO0a MOTy4YeHUS JOCTOBEPHBIX 3HAHUI O MHpE.

OpHa W3 TIaBHBIX 3a1ad (PU3NYECKOro OO0pa3oBaHUA B CTPYKType OOIIETO
o0pa3oBaHusi COCTOUT B (OPMHUPOBAHUU E€CTECTBEHHOHAYYHOW TI'PAMOTHOCTH U
UHTepeca K HayKe y 00y4Jarouuxcs.

N3yyenne ¢u3uku Ha 0a30BOM ypOBHE TMPEANOJaraeT OBJIAJICHUE
CIENYIOIMMUA KOMIIETEHTHOCTSIMU, XapaKTEePU3YIOIIMMU €CTECTBEHHOHAYUHYIO
IPaMOTHOCTb:

« Hay4YHO OOBSICHATH SIBJICHUS;

+ OLEHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIEI0BAHNUS;

+  UHTEPIPETHPOBATh JaHHBbIE M HCIIOJIb30BaTh HAy4YHbIE JI0Ka3aTEIbCTBA

JUTSl TIOJTyY€HUSI BBIBOJIOB.

[lenn wusyueHus (U3MKM HA YPOBHE OCHOBHOIO 0OIIEro oOpa3oBaHus
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oOpazoBarenbHbIX opranuzanusx Poccuiickoit ®enepanuu, peagu3yrOIIMX
OCHOBHBIE  00I1Ie00pa3oBaTeIbHbIE MPOrPAMMbI, YTBEPKAEHHOW pellIeHUeM
Komnernn Munucrepcersa npoceienust Poccuiickoin @enepanuu (MpoTOKOII OT 3
nekaopst 2019 r. Ne ITK4BH).

Heau uzyyeHust pu3MKU:

npuUOOpeTeHNE HWHTEpeca M CTPEMIICHHUS] OOY4YaroMIMXCSd K HaydHOMY
V3YyUYECHUIO MPUPOJBI, PAa3BUTHUE HUX HWHTEIUICKTYaJbHBIX M TBOPYECKHX
CIOCOOHOCTE;

pa3BUTHE MPEACTaBICHUI 0 HAyYHOM METOJI€ TTO3HAHUS U (popMuUpoBaHUe
MCCJIEIOBATENIECKOTO OTHOIIEHHUS K OKPYIKAIOIINM SIBJICHUSIM;
dbopMHpOBaHHE HAYYHOTO MHUPOBO33PEHUSI KaK pe3yibTaTa HU3Y4YeHUSs
OCHOB CTPOCHUSI MaTEePUH U (PyHIAMEHTAILHBIX 3aKOHOB (DM3UKU;
dbopMupoOBaHUE TPEACTABICHUN O POaU (U3UKU ISl PA3BUTHS APYTHX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTU;

pa3BUTHE  TPEACTaBICHUH O  BO3MOXHBIX  cdepax  Oymymien
npoecCHOHATLHON ACATENHHOCTH, CBSI3aHHOUN ¢ (DM3UKOH, TOJITOTOBKA K
JanbHeieMy 00y4eHuI0 B 3TOM HallpaBiICHUH.

JlocTmxeHne 3TUX LeNneld mporpaMmbl MO (U3MKE HAa yYPOBHE OCHOBHOTO
o011ero o0pa3oBaHus 00€CIIEUNBAETCS PEIIEHUEM CIIEIYIOIINX 3a4aY:

npuoOpeTeHue 3HAaHUM O JUCKPETHOM CTPOEHHUU BEUIeCTBa, O

MEXaHUYECKUX, TEIUIOBbIX, JJIEKTPUUECKHX, MArHUTHBIX M KBAaHTOBBIX

SIBJICHUSAX;

NpUOOpPETEHUE YMEHUN OMUCHIBATH U OOBACHATH (U3HUECKUE SBICHUS C

UCITI0JIb30BAaHUEM TOJIYYEHHBIX 3HAHUM;

OCBOCHHME METOJOB  PEIIEHUS  MNPOCTEHIINX pacy€THBIX 3aaad
C UCIOJIb30BaHUEM bu3nuecKux MojieNiel,  TBOPUYECKHX
U IPAKTUK OPUEHTHUPOBAHHBIX 33/1a4;

pa3BUTHE YMEHUI HAOMIOAAaTh IPUPOIHBIEC SIBICHUS U BBIMOIHITH OMBITHI,

nabopaTopHble pabOThl W AKCIEPUMEHTAJIbHBIE MCCIEIOBAHUS C

UCIOJIb30BaHUEM U3MEPUTEIbHBIX IPUOOPOB;

OCBOEHHE NMPUEMOB PabOThl ¢ MHMOpPMaIEN (PU3NUECKOTO COAEpIKAHUSA,

BKJIIOYAsi HMHPOPMALIUIO O COBPEMEHHBIX JOCTUKEHUSAX (PU3UKHU, aHAIIU3 U

KPUTHYECKOE OlIEHWBaHNE WH(POpMALUY;

3HaAKOMCTBO €O c(hepamu npodeccuoHaIbHON AeSTENbHOCTH, CBI3aHHBIMU

C (U3MKOH, M COBPEMEHHBIMH TEXHOJOTUSMHU, OCHOBAaHHBIMU Ha

JOCTHXKEHUSIX (PU3UYECKON HAYKH.



Ha usyuenue ¢usuku (0a30BBIM ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIEro
o0pazoBaHust OTBOAUTCS 238 yacoB: B 7 Ki1acce — 68 yacoB (2 yaca B HEJENI0), B 8
KJ1acce — 68 JacoB (2 yaca B Heeno), B 9 knacce — 102 gaca (3 yaca B HeiemIO).

[Ipennaraemerii B mporpamMme mo (pu3uke mepevyeHsp 1adopaTOpHBIX PaboT H
OTIBITOB HOCUT PEKOMEHIATEIbHBIN XapaKTep, yUUTENb JeTacT BEIOOp MPOBEACHUS
7abopaTOpHBIX PabOT W OMBITOB C YYETOM WHIWBHIYAIBHBIX OCOOCHHOCTEH
00ydJaromuxcsi, CUCKa SKCTIEPUMEHTAIBHBIX 3a/IaHui, TPeIaraeMbIX B paMKax
OCHOBHOTO I'OCYJJapCTBEHHOTO 3K3aMeHa 1o (pu3mkKe.

COJEP)KAHUE OBYUEHUSA

7 KUIIACC

Pa3nen 1. ®u3uka u e€ poJib B NO3HAHUM OKPYKAIOIIEro MUpa.

®usnka — Hayka o mnpupoze. SABneHust npuponbl. duznueckue SBICHUS:
MEXaHUYECKHUE, TEIJIOBbIE, JIEKTPUUECKHUE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeaMuMHbL. M3mepeHue ¢uznueckux BeauuuH. Duznueckue
npudopsl. [lorpemnocts n3mepennit. MexxayHapoHasi CiCTeMa €MHHII.

Kak ¢usuka u [pyrue ecTecTBEHHble HAyKH M3y4yaloT MIPHPOIY.
EcTecTBeHHOHAyUYHBI METOJ MMO3HAHUS: HAOJIOJEHHUE, TMOCTAHOBKA HAYYHOIO
BOMPOCA, BBIIBI)KEHUE TUIIOTE3, SIKCIIEPUMEHT 10 MPOBEPKE TMIOTE3, OOBSICHEHHE
HaOmoaaemMoro siBieHus. Onucanue Gu3NUecKuX SBJICHHUM C MOMOIIbIO MOJIETIEH.

Jlemoncmpayuu.

1. MexaHuueckue, TEMIOBbIE, JJIEKTPUYECKHE, MArHUTHBIE,

CBETOBBIC SIBJICHUSI.
2. Dusnyeckue nMpuOOphl U MpoIeAypa MPSMbIX U3MEPEHUN aHAJIIOTOBBIM U
U(PPOBBIM MPUOOPOM.
Jlabopamopnsie padomul u onsimel.
1. OmpeneneHne EHBI ASICHUS Kb K3MEPUTEIBHOTO MPUOOpa.
2. N3mepeHune pacCTOAHUN.
3. H3mepenue 00bEMa KUAKOCTU U TBEPIOTO TETA.
4. OmnpeneneHue pa3sMepoB MaJbIX TeJl.
5. M3mepenue TeMmmeparypbl IpU MOMOLIM KUJIKOCTHOTO TEPMOMETpa U
JaTYuKa TEMIIEPATYPHI.

6. IIpoBeneHue uccaeqoBaHUs MO MPOBEPKE THIIOTE3bI: JATBHOCTH IOJETA
HIapuKa, MyImeHHOro TOPU30HTaIbHO, TeM 0oJibllie, YeM OO0JibIlle BhICOTA
IIyCKa.



Pa3znen 2. IlepBoHayajibHbIEe CBeeHUS 0 CTPOEHUM BellleCTBA.

CtpoeHue BeliecTBa: aTOMbl M MOJIEKYJb, WX pa3Mmepbl. OMNbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBr>xkenue yactuil BemiecTBa. CBsA3b CKOPOCTHM JBHXKEHHUSI 4YacTHUI[ C
Temriepatypoii. bpoyHoBckoe aBuxenue, nuddysus. BzaumopeicTBue dacTwuil
BEILIECTBA: MIPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOEHUE Ta30B, KUAKOCTEH U TBEPABIX
(KpUCTaITMYEeCKUX) Tell. B3auMOCBA3b MEXKIy CBOMCTBAMHU BEIECTB B Pa3HBIX
arperaTHbIX COCTOSHMSIX M MX aTOMHO MOJIEKYJSIpHBIM cTpoeHueM. OcobeHHOoCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jlemoncmpayuu.

1. Habmronenue OpOyHOBCKOTO BUKEHHUS.

2. Habmonenue nuddysum.

3. HaOmionenue  sBieHHM, OOBACHSAIOMIUXCSA MPUTSHKEHUEM WJIn

OTTAJIKUBAHUEM YaCTHI] BELIECTBA.
Jlabopamopuwie pabomul u onvimol.
1. OueHka paMaMmeTpa aToma METO/JOM  PSAOB (c
UCIoJb30BaHueM portorpaduii).

2. OnpIThI O HAOTIOEHUIO TEJIOBOTO PACIIUPEHUS Ta30B.

3. OnbIThI O OOHAPYKEHHUIO ACUCTBUS CUJI MOJIEKYJISIPHOTO IPUTSKEHUSI.

Pa3nen 3. /IBuskeHHe U B3aUMOAEHCTBHE TeJl.

Mexannueckoe JBHXEHUME. PaBHOMEpDHOE U HEPABHOMEPHOE JIBUKECHUE.
Ckopoctb. CpellHssi CKOPOCTh NP HEPABHOMEPHOM JIBMXKEHUHU. PacTér mytu u
BPEMEHU JBUKEHHUSI.

SBneHne uHEpUMM. 3aKOH HWHEPLMU. B3amMonencTBuE Ten Kak MpUYMHA
U3MEHEHUSI CKOPOCTM JBWXEHUS Teil. Macca Kak Mepa HWHEpPTHOCTH Tena.
[InotHOCTh BemecTBa. CBSI3p IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJ] B E€IMHHIIE
00BéMa BelecTBa.

Cuna Kak XxapakTEepUCTHKa B3auMMoJeicTBHs Tena. Cuiia ynpyrocTd M 3aKOH
['yka. M3MepeHune cuibl ¢ MOMOIIBIO AUHAMOMETpA. SIBIEHUE TATOTEHUS U CHJIA
TskecTd. CHila TSDKECTH Ha Ipyrux mianerax. Bec tema. HeBecomocTs. Crnoxkenue
CHJ1, HAaIIPaBJIEHHBIX 10 OJHOM npsAMoi. PaBHoaelcTByromas cui. Cuia TpeHusl.
TpeHue CKOJIb)KEHUS U TPEHUE MOKOA. TpeHne B IpUPOJE U TEXHUKE.

Jlemoncmpayuu.

1. HaGnrogeHue MexaHHMUECKOTo JIBHXKEHHS Tela.

2. M3mepenue CKOPOCTH NPSAMOIMHENHOIO IBUKCHUS.

3. HaOmronenue siBieHus HHEPIUU.



4. HaOmroneHue u3MeHEeHUs1 CKOPOCTHU MPHU B3aUMOJICUCTBUH TEJl.
5. CpaBHEHHME Macc M0 B3aUMOJICHCTBUIO TEJL.
6. CIll0)X€eHue CUJI, HallPaBJIEHHBIX MO OJHOMN MPSAMOM.
Jlabopamopnsie padomul u onsimel.
1. OmpezeneHre CKOPOCTH PAaBHOMEPHOT'O JABMXKEHUs (IIapuKa B KUIAKOCTH,
MOJIEJIM AJIEKTPUUECKOTO aBTOMOOMJIS M TaK Jaliee).

2. Ompenenenue CpeaHENl CKOPOCTH CKOJBXKEHHS Opycka WM IIaphKa Io
HAKJIOHHOUW IIOCKOCTH.

3. OnpexneneHue NIOTHOCTH TBEPAOTO TENA.

4. OmbITHI, JAEMOHCTPUPYIOIIME 3aBHUCHUMOCTh pacTskeHus (medopmariyn)
NPY>KUHBI OT MIPUII0KEHHOMN CUJIBI.

5. OnbITBL, AEMOHCTPUPYIOIIUE 3aBUCUMOCTD CUJIbl TPEHHUS CKOJIBKEHUS OT
BECa TeJa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

Pa3znen 4. JlaBiieHne TBEPABIX TeJl, JKUAKOCTEH 1 ra3oB.

JaBnenue. CriocoObl yMEHBIIECHUSI U YBEJIUYEHUS J1aBiieHus. JlaBieHue rasa.
3aBUCMMOCTh JaBJieHUs raza or o0b&Mma, TemrepaTypsl. llepemaua naBneHus
TBEPABIMHU TEJIAMH, JKUJIKOCTAMH M Tra3zamu. 3akoH [lackans. ITHeBmarnueckue
MalIuHbl. 3aBUCUMOCTb JABIEHUS >KHJIKOCTH OT TNIyOMHBI. [ 'mMapocraTnyeckuid
napagokc. Coobmatoiuecs: cocynsl. ['uapaBinueckne MEXaHU3MBI.

ATtmocdepa 3emnn U atmocdepHoe napieHue. [IpuyuHBI CylecTBOBaHUS
BO3yIIHONM o0osnoukn 3emin. OnbiT Toppuuermu. M3mepenue atrmocdepHOro
JaBJI€HUS. 3aBUCUMOCTbh aTMOC(EpPHOTO JaBICHUS OT BBICOTHI HAJl YPOBHEM MOpPSI.
[Tpubops! 1151 U3MepeHus: aTMOC(HEpPHOTro J1aBJICHHUS.

JlelicTBue XKUIAKOCTH U ra3a Ha MOTPYKEHHOE B HUX TeNO. BrITankuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

Jlemoncmpayuu.

1. 3aBUCUMOCTb JABJICHHS T'a3a OT TEMIIEPATYPBI.

2. Ilepenaua naBneHUs KUIKOCTHIO U Fa30M.

3. CooOmaromuecst CoCy/sl.

4. I'mppaBmuyecKui mpecc.

5. IIposiBnenue aeiicTBusi aTMOCHEPHOTO TABJICHHUS.

6. 3aBHUCHUMOCTb BBITAJIKHBAIOIIEH CHIIBI OT 00BbEMANOTPYKEHHON YaCTH Tela
Y TJIOTHOCTH KUJAKOCTH.

PaBeHCTBO BRITAIKMBAIOLIEH CUJIBI BECY BBITECHEHHOM JKHIKOCTH.
8. YcioBue IUIaBaHMs TeN: IJIABAHWE WIHM MOTPY’KEHUE TeNl B 3aBUCUMOCTH

~

OT COOTHOILEHUS MJIOTHOCTEHN Tea U KUIKOCTH.
Jlabopamopuvie pabomul u onvimol.



HccnenoBanre 3aBUCMMOCTH Beca Tejla B BOJIE OT 00BbEMANOrpyKEHHON B
JKUJIKOCTh YaCTH TeJa.

OnpeneneHne  BBITAIKWMBAIOIIEW  CHJIBI, JEWCTBYIOIIEH Ha  TeJo,
MOTPYKECHHOE B )KUIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIKMBAIOIIEH CUJIBI, ICMCTBYIOIIENW HA TEJO
B ’KMJIKOCTH, OT MACChI T€Ja.

OnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJKUBAIOIICH CHJIBI,
JEHCTBYIOIIEH Ha TEJO B KUJIKOCTH, OT 00BbEMANIOTPYKEHHON B )KHJIKOCTh
YaCcTH TeJia ¥ OT INIOTHOCTH KUIKOCTH.

KoncTtpyupoBanue apeomerpa WIM KOHCTPYMPOBAHUE JIOJKM U
ONPEICIICHUE ECTPY30MOIBEMHOCTH.

Paspnen 5. PaGora 1 MOIIHOCTb. DHeprus.

Mexannueckas padbota. MoIIHOCTb.

ITpocTeie MexaHU3MBL: pblYar, 0JI0K, HAKJIOHHAs MIIOCKOCTh. [TpaBuiio
paBHOBecus peruara. [IpuMmenenre npasuiia paBHOBECHS pblyara K 0JIOKY.
«3onotoe npaBuiio» Mexanuku. KII/I nmpocTeix MexaHn3MoB. [IpocTbie MEXaHU3MBbI
B OBITY U TEXHHUKE.

Mexannueckas oHeprusa. KuHernueckas W TNOTEHLMANbHAs SHEPIUS.
[IpeBpailieHrie OTHOTO BHIa MEXAHUUYECKOW SHEPIUU B APYroil. 3aKOH COXpaHEHUs
SHEPrUH B MEXAHUKE.

Jlemoncmpayuu.

1.ITpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimul.

1.

2.
3.
4.

8 KJVIA

Omnpenenenre pabOThl CUIIBI TPEHUS MPH PABHOMEPHOM JIBIKEHUH Teja
10 TOPU3OHTAIBHOU ITOBEPXHOCTH.

HccnenoBanue yciaoBUI paBHOBECHS pblyara.

N3mepenne KII/] HakKJIOHHOM IIIOCKOCTH.

N3yueHne 3aKk0Ha COXPAHEHHSI MEXaHUYECKOW SHEPTHUHU.
CC

Pa3nea 6. TenjioBbIe ABJICHUS.

OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU  CTPOCHUS
BemecTsa. Macca M pasmepbl aTOMOB M MOJIEKYJ. OINBIThI, MOATBEPKIAIOIINE
OCHOBHBI€ ITOJIOKEHUS MOJIEKYJIIPHOKNHETUYECKON TEOPUHN.

Mopnenn TBEPAOro, MXUAKOTO U ra3o00pa3HOr0 COCTOSHUM BEILECTBA.
Kpucramnnueckue u amopdusie Tena. OObsiCHEHUE CBOMCTB Ia30B, KUIKOCTEH U



TBEPABIX TEJI HA OCHOBE TOJIOKEHUA MOJEKYJISIPHO-KUHETUUECKON TEOPHHU.
CmaurBaHu€ U KaOWUISIPHBIE sABJIEHUS. TenaoBoe pacliupeHue U CkaTue.

Temneparypa. CBsi3b TeMIlepaTypbl CO CKOPOCTBIO TEIJIOBOTO JBHXKCHUS
yactull. BuyTtpeHHsss sHeprus. CnocoObl HW3MEHEHHS BHYTPEHHEM DSHEpPTUHU:
Terionepeaaya u COBEPIIICHUE paboThI. Buapr TeIIonepeaayu:
TEIIONPOBOJHOCTh, KOHBEKLIMS, U3IyUYCHHE.

KomanyecTBo TemaoTel. YaelpHas TEIIO EMKOCTH BEIIECTBA. 1emIo00OMEH U
TEIJIOBOE paBHOBECHE. YPaBHEHHE TEIUIOBOTO Oananca. [lmaBieHuwe w
OTBEPJICBAHUE KPUCTAJUIMYECKUX BEIIECTB. YJI€JIbHAsA TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u koHaeHcanus. Mcnapenue. Kunenue. YnenbHas Ttemsora
napooOpa3oBaHusl. 3aBUCHMOCTh TEMIIEPAaTypbl KHIICHHS OT aTMOC(EPHOTO
JIaBJICHUS.

Brnaxnocts BO3myxa.

DHeprus TOIJIMBa. Y IeJibHAs TEIJI0Ta CTOPaHUs.

[TpuHumnel paboThl TerwioBbix aBuratesneit KIIJ[ rerioBoro aBurarens.
TerioBble ABUTATENIN U 3aIIUTA OKPYKAIOIIEH CPEIbI.

3aKOH COXpAaHEHUS U MPEBPAILCHUS YHEPTUH B TEIJIOBBIX MPOIECCAX.

Hemoncmpauuu.

1. HabnroneHue 6poyHOBCKOTO JBUKECHHUSI.

2. HabGmonenue nuddyzum.

3. HaOmionenue siBmeHni CMauyuBaHUS U KaAMIJUIIPHBIX SBIICHUN.

4. HalGmroneHue TerioBOro paciumpeHus Tel.

5. VM3MmeHeHue naBieHus rasa mpud U3MEHEHHMH 00beMa U HArpeBaHUU WIIU

OXJIAKICHUH.

[IpaBuna u3MepeHus: TeMIEepaTyphl.

Bunb! Terionepenauu.

OxJaxieHue Ipu COBEPIIICHUHN padOTHI.

HarpeBanue npu coBepiiieHUU pabOThl BHEIIHUMU CHUJIAMHU.

10. CpaBHEHME TEIUIO EMKOCTEM pa3IMYHbIX BEIIECTB.

11. HaOnronenve KumneHus.

12. HabnroaeHue mocTosHCTBa TEMIIEpaTyphl MPH TIJIaBJICHUH.

13. Mojenu TeruioBhIX JIBUTaTEIICH.

Jlabopamopuvie pabomul u onvimol.

1. OmbITHI 10 OOHAPYKEHUIO AEUCTBUS CUJT MOJIEKYJISIPHOTO MIPUTSKEHUS.

2. OnbITHI 1O BBIPAIIMBAHUIO KPHUCTAVIOB TOBAPEHHOM COJIM WJIK caxapa.

3. OnpITel IO HAOJIOACHUIO TEIUIOBOIO PACHIMPEHUS Ta30B, KUIKOCTEH U
TBEPABIX TEIL
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4. OmnpenesneHue NaBIeHUs BO3AyXa B OaJJIOHE HITIPUIIA.

5. OmpIThl, AEMOHCTPUPYIOIIME 3aBUCUMOCTH JABJIEHUSA BO3AyXa OT €ro

00bEMa 1 HArPEeBAHUS WIIH OXJIAXKICHUSI.

6. IIpoBepka rumoresbl JUHEHHON 3aBUCUMOCTHU JJIMHBI CTOJIOMKA KUIAKOCTH

B TEPMOMETPUUYECKON TPYOKE OT TEMIEPATYPHI.
7. HabGmomenue w3MeHEHHWS BHYTPEHHEW OHEPruM Tella B pe3yibTaTe
TerIonepeayr U padoThl BHEITHUX CHUJL.

8. HMccrnenoBaHue sIBICHHS TEIJIOOOMEHAa MpPU CMEIIMBAaHUU XOJOJHON H

ropsi4eu BOJBI.

9. OmpeneneHue KOJIMYECTBA  TEIUIOTHI, IMOJYYEHHOrO BOJOH  MpH

TEMJI000MEHE C HATPETHIM METALTUICCKUM ITUITUHAPOM.

10. OnpeneneHue yeabHON TEII0 EMKOCTH BEIIECTBA.

11. MccnenoBanue mporiecca uCIapeHusl.

12. OnpenesieHre OTHOCUTEIIBHOM BIAXKHOCTH BO3/yXa.

13. OnpeneneHue yeabHON TEeIUIOTHI MIABJICHUS JIbJa.

Pazngen 7. DjekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

OnekTpuzanus Ten. J[Ba poja 3JIEKTPUYECKHX 3apsAnoB. B3ammojaerictBue
3apsbKeHHBIX  Ten. 3akoH KynmoHa (3aBUCUMOCTh  CHIIBI  B3aMMOJICUCTBUSA
3apSKEHHBIX TEJT OT BEJIMYUHBI 3aPsJI0B U PACCTOSIHUS MEXKY TE€JIaMM ).

Onekrpuyeckoe mnoJie. Hampsx€HHOCTh anekTpuyeckoro mnois. [IpuHimn
CYyHEPHO3ULINU JIEKTPUUECKUX T0JIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu snekTpudeckux 3apsiioB. DJIEMEHTapHBIA JIEKTPUUECKUM 3apsl.
Crpoenne aroma. IIpOBOJHMKM W JOUANEKTPUKU. 3aKOH  COXPAHEHUS
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCJIOBHUS CYIIECTBOBAHUS JJIEKTPUUYECKOrO TOKA.
W cTOYHMKN TMOCTOSIHHOTO TOKa. JIEeHMCTBUS SJIEKTPUYECKOrO TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKUN TOK B )KHJIKOCTSX U ra3ax.

Onektpuueckas  nenb. Cunma  Toka.  DJIEKTPUYECKOE  HaNpsKEHHE.
ConpoTuBiieHHE NPOBOJHUKA. Y IEIBHOE CONMPOTUBJIEHUE BElIeCTBA. 3akoH Oma
I ydactka uenu. llocrmemoBatenpHO€ UM MAPAJUICIIBHOE  COSWHEHUE
IPOBOJHUKOB.

PaGora u MOIIHOCTH 3NeKTpUyYecKOoro Toka. 3akoH Jlxoyns—JleHna.
DNEeKTpUYECKUe IENU U MOTPEOUTENN dEKTPUIECKON 2Hepruu B ObITy. KopoTkoe
3aMbIKAHUE.

[ToctostHHBIE ~ MarHUTHL.  B3anMOAEHCTBHME  IOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosie. MaruuTHoe noje 3eMiIM U €ro 3HaueHue ISl )KU3HU Ha 3eMIie.
OnpiT  Opcrena. MarauTHoe moJie  3JIEKTpUYeckoro Toka. [IpumeHenue



QJICKTPOMAarduTOB B TCXHHUKCE. I[CﬁCTBPIC MAaravuTHOI'O IIOJIsI Ha IIPOBOJIHUK C TOKOM.

DJIEKTPOJBUTATENb TOCTOSHHOTO ToOKa. MCHonb30BaHUE SICKTPOABUTATENICH B

TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIOPTE.
OnbiTel @apanes. SIBiaeHUe 3JIEKTPOMArHUTHOM MHAykKuuu. [IpaBuio Jlenna.

Dnektporeneparop. CriocoObl MOTYyUYESHHS JIEKTPUUECKON SHEPTHUH.

DNEKTPOCTAHIINHI Ha BO30OHOBIISIEMbBIX HCTOYHUKAX YHEPTHUH.
Jlemoncmpayuu.
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25.

DJIeKTpU3aLUs TEJl.

I[Ba poaa SJICKTPHUUCCKUX 3apsad0B U BSaHMOHCﬁCTBHC 3apsPKCHHBIX TEJI.

Y CTpONCTBO U JEHUCTBUE IEKTPOCKOIIA.
OneKkTpocTaTU4ecKas MHIYKIUS.

3aKOH COXPAHEHUS JIEKTPUYECKUX 3aps10B.
[IpOBOAHUKY U TUDIIEKTPUKH.

MopennpoBaHue CUIOBBIX JIMHUN 3JIEKTPUYECKOTO TOJIA.
McTOYHMKYM TOCTOSIHHOTO TOKA.

JlericTBUS IIEKTPUYECKOTO TOKA.

. DNEKTPUYECKUIN TOK B KUJKOCTH.

. ["'a30BbIi1 pa3ps.

. U3mepeHnune cuibl TOKa aMIepMETPOM.

. I3MepeHune 371eKTpuuecKOoro HarpsKeHUs BOJIBTMETPOM.

. Peocrar n marazuH COmpOTUBIICHUMN.

. BzanmopencTBre NoCTOSIHHBIX MAarHUTOB.

. MonienupoBaHre HEBO3MOXKHOCTH Pa3/IeJICHUS MOJIOCOB MarHuTa.
. MozennpoBaHre MarHUTHBIX MOJIEW NOCTOSIHHBIX MATHUTOB.

. OnbIT Dpcrena.

. MarauTHoe€ noJjie ToKa. DJIEeKTPOMArHUT.

. JlelicTBHE€ MarHUTHOTO MOJI1 HA TPOBOJHUK C TOKOM.

. DIIEKTPOABUTATENh TOCTOSIHHOTO TOKA.

. UccnenoBanue sABIEHUS 3JIEKTPOMATHUTHON UHAYKIIHH.

. OnbiTel Papages.

. 3aBUCUMOCTh HaNpaBJE€HUS HWHIYKIIMOHHOTO TOKa OT YCJIOBHIA

BO3HHKHOBEHHUSI.
DIIeKTpOreHepaTop MOCTOSTHHOTO TOKA.

Jlabopamopuvie pabomul u onvimol.
OneIThl TO HAOMIOACHUIO DJICKTPHU3AIMU TN WHAYKIMEH U Tpu

1.

COIMPUKOCHOBCHHUMU.

€ro
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10.
11.

12.

13.
14.

15.

16.
17.

18.
19.
20.
21.

HccnenoBanne NEWCTBUSA DIEKTPUYECKOTO TMOJ HAa NPOBOJHUKHA U

JIURJIEKTPUKHU.

COopka 1 mpoBepka paboThI IEKTPUIECKOMN TIENMH TOCTOSTHHOTO TOKA.

W3mepeHne u peryJImpoBaHUE CUIIbI TOKA.

N3mepeHne u peryJnpoBaHUE HANIPSKEHUS.

HccenenoBanne 3aBUCUMOCTH CHJIBI TOKA, MAYIIErO 4Yepe3 pe3ucTop, OT

CONIPOTHBJIEHUS PE3UCTOPA U HANPSHKEHUS HAa PE3UCTOPE.

OnbITeI, JOEMOHCTPUPYIOLINE 3aBUCHUMOCTh AIEKTPUYECKOTO

CONIPOTHUBJIEHUS IPOBOJHUKA OT €ro JUIMHBI, I[UIOWAAU MONEPEYHOTO

CEYEeHHUs U MaTepuaa.

[IpoBepka mnpaBuiia CIIOXKEHUS HANPSOHKEHWH NPU  ITOCIEI0BATEILHOM

COEAMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBwiIa sl CUJIBI TOKA IPU MAPAJJIEIBHOM COCIUHEHUU

PE3UCTOPOB.

Onpenenenue pabOThI IEKTPUUYECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOP.

OnpeneneHue MOIIHOCTU  AJIEKTPUYECKOTO TOKA, BBIAEISAEMOW Ha

pe3ucTope.

HccnenoBanre 3aBUCHMOCTH CUJIbI TOKA, WAYLIETO 4YEpE3 JAMIIOYKY, OT

HaIIpsDKEHMS HA HEW.

Onpenenenue KIIJ[ HarpeBaTens.

HccenenoBanre MarHUTHOTO B3aNMOJICUCTBUS ITOCTOSSHHBIX MAarHUTOB.

N3yueHne MAarHuTHOTO HOoJIsl TOCTOSTHHBIX MarHuTOB
npu X OObETUHEHUU U PA3JICIICHIH.

HccnenoBanne NEMCTBUS SJIEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

OnbITel, JEMOHCTPUPYIOIIUE 3aBUCUMOCTb CHJIbl  B3aUMOJEUCTBUS

KaTyIIKU C TOKOM M MarHuTa OT CWJIbl TOKa M HAMpaBi€HUS TOKa B

KaTYIIKE.

N3yueHne neicTBUSI MAarHUTHOTO IOl HA TPOBOJAHUK C TOKOM.

KonctpynpoBanue u nu3ydenue paboThl AIEKTPOIBUTATENS.

N3mepenue KIIJI anekTpoaBUrareibHON yCTaHOBKH.

OnpITEl MO MCCIEAOBAHUIO SBJIEHUSA DJIEKTPOMArHUTHOM WHAYKIWU:

UCCIIEIOBAaHUE HW3MEHEHHI 3HAYEHUsS W HaNpaBJEHUS HWHIYKIIMOHHOTO

TOKA.

9 KJIACC

Paszngea 8. Mexannueckue siBJICHHUS.



Mexanndeckoe paBwkeHue. MarepuanbHas Touka. Cucrema orcyera.
OTHOCHUTENIBHOCTE MEXAHWYECKOIO0 [JBHKEHHA. PaBHOMEpHOE MpsSMOIMHENHOE
nBukeHue. HepaBHoMepHoe npsMoauHenHoe ABuxkeHue. CpeaHsas 1 MTHOBEHHAs
CKOPOCTb T€Jla IIPY HEPABHOMEPHOM JIBU>KCHHH.

VYckopenue. PaBHOyckopeHHOe TNpsAMONMHENHHOe aABMXeHue. CBoOomHOE
nageHue. OnsITel ['anues.

PaBHOMepHOE nBMXKEHHME 1O OKpyx)HOcTU. Ilepron m vacrota oOpaiieHus.
JIunenHas u yriioBast CKOpoCTH. LIEeHTpOCTpEMUTENBHOE YCKOPEHUE.

IlepBoiii 3ak0H Herotona. Bropoi 3akoH Herotona. Tperuit 3akon HeroToHa.
[TpuHIMI CyNIepIIO3ULIUA CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: chiia TPeHHS CKOJIbKEHHUS, CUia
TPEHUS TIOKOSI, IPYTUe BUJIbI TPEHUS.

Cuna TSDKECTH M 3aKOH BCEMHUPHOIO TATOTEHUsS. YCKOpEHHE CBOOOJHOIO
nafgeHus. JlBwxenue ruiaHeT BOkpyr Connua. IlepBas kocmuueckass CKOPOCTb.
HesecoMoCTh U ieperpysKu.

PaBHoBecue marepuanbHON TOYKH. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIIEHHON OCBIO BpaleHuss. MOMEHT cuiibl. LIeHTp TskecTH.

Nmnynsc tena. M3mMeHenne nMirynbca. MIMmynbse cuiibl. 3aKOH COXpaHEHUs
uMITyJbca. PeakTuBHOE NBUKEHHE.

Mexannueckas paboTra W MOUIHOCTh. PaboTa cui TSXKECTH, YHNPYrocCTH,
TpeHust. CBs3b dHepruu U padotsl. [loTeHnnanbHas SHEprus Tea, NOJHATOrO Haj
IIOBEPXHOCTHIO 3eMin. [loTeHIManbHas s3Heprus cxxaTtou npyxuHel. Kunernueckas
sHeprud. TeopeMa 0 KMHETHYECKON 3HEPruM. 3aKOH COXPAaHEHUS MEXaHUYECKOU
DHEPIHUU.

Hemoncmpauyuu.

1. HaGmrogeHne MexaHMYECKOro ABMKEHHS Tela OTHOCUTENBHO Pa3HbBIX TE

OTYETA.

2. CpaBHeHue myTed M TPAcKTOPUM IBMKEHUS OJHOTO M TOTO K€ TeJa
OTHOCHUTEBHO PA3HBIX TEJI OTYETA.

M3Mmepenne CKOPOCTH U YCKOPEHUS IIPSIMOJIMHEWHOTO JIBUYKEHUS.
HccnenoBanye Npu3HaKOB PaBHOYCKOPEHHOTO JBUKEHUS.
Habmonenue ABMKEHNUS TeNa MO OKPY>KHOCTH.
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Habnronenne MexaHMUeCKUX SABJICHHUM, TPOUCXOISAIINX B CUCTEME OTCUETa
«Tenexka» mnpu e¢ paBHOMEPHOM U  YCKOPEHHOM  JIBIXKECHHH
OTHOCHUTENIbHO KabnHeTa (PU3UKH.

7. 3aBUCHUMOCTb YCKOPEHHMS Tejla OT MAcChl Te€Jla U ACHCTBYIOUIEH Ha HEro
CHJIBL.



8.
9.

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

HabGnronenue paBeHCcTBa CUIT IPU B3aUMOJICHCTBUM TEJL.

M3meHenue Beca Tea Mpu yCKOPEHHOM JBHKCHUU.

[Iepenaua ummysnbca npu B3aUMOJACHCTBUU TEIL.

[IpeoOpa3zoBaHus SHEPTUU MPU B3aUMOICUCTBUU TEll.

CoxpaHeHre UMIyJIbCca MPU HEYNIPYTOM B3aUMOJICHCTBUH.

CoxpaHeHHE UMITYJIhCa TIPH a0COFOTHO YIIPYTOM B3aMMOICHCTBUM.
HabGnronenue peakTHBHOTO JBUKEHUS.

CoxpaHeHre MEXaHUYECKOM PHEPTUU MTPU CBOOOIHOM IaJICHHUU.
CoxpaHeHre MEXaHUYECKOW SHEPTUU MpU ABUKEHHUH Teja Mo ACHCTBUEM
MPY>KUHBI.

Jlabopamopnsie padomul u onsimel.

1.

10.

11.

KoHcTpynpoBaHue TpakTa Jjisi pa3roHa W JalbHEUIIEro PaBHOMEPHOTO
JBYDKEHUS MTAPUKA VI TETIEKKU.

Omnpenenenue cpeaHeld CKOPOCTH CKOJBKCHHS OpycKa WM JBUKCHHS
IIapyKa 1o HaKJIOHHOM IIOCKOCTH.

Onpenenenre yCKOpPeHHUs Tela MPH PAaBHOYCKOPEHHOM JBWKEHUU TI0
HAaKJIOHHOH IUIOCKOCTH.

HccnenoBanre 3aBUCHMOCTH TYTH OT BPEMEHHU TPU PAaBHOYCKOPEHHOM
JBIDKEHUU 0€3 Ha4aIbHOW CKOPOCTH.

[IpoBepka THIIOTE3BI: €CIM TPH PABHOYCKOPECHHOM JIBIDKCHHH 0Oe€3
HAYaJIbHOW CKOPOCTH TYTH OTHOCSTCS KaK PsA HEJETHBIX YHCEN, TO
COOTBETCTBYIOIIIHE MPOMEKYTKH BPEMEHH OTMHAKOBEI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHUS CKOJBXKCHHS OT CHJIBI
HOPMAJILHOTO JaBJICHHUS.

Onpenenenre ko3 PuIEHTa TPEHUS CKOJIBXKEHUS.

Omnpenenenre KECTKOCTH TPYKUHBI.

Omnpenenenue pabOThI CUITBI TPEHUS MPH PABHOMEPHOM JBIDKCHHH Tela
10 TOPU30HTAIEHON TTOBEPXHOCTH.

Onpenenenue pabOTBHl CHIIBI  yIOPYrOCTH MpU TNOABEME TIpy3a C
HCIIOJIb30BAHUEM HEMOABMIKHOI'O U MOABMKHOI'O OJIOKOB.

M3y4yeHune 3aKoHa COXpaHCHUS SHEPTHH.

Pa3znen 9. Mexannueckue KoJie0aHus U BOJIHBI.

KonebatenbHoe aBmxeHne. OCHOBHBIE XapaKTEPUCTUKU KOJIeOaHUM: IEpHO/,
4acToTa, aMIUIMTYJa. MaTeMaTuueCKui U NPYKUHHBIM MasTHUKU. [IpeBpainenue
SHEPIUU NP KOJIEOATETbHOM IBUKEHUH.

3aryxawomnme  KoyieOaHus. BrinyxaeHHbIe KoJie0aHus. Pe3onanc.
Mexannueckue BoJiHbL. (CBoiicTBa MeXaHMYeCKMX BOJH. IIpomonbHbie U



MONEepEYHble BOJHBIL. J[TMHA BOJHBI M CKOPOCTh €€ PaCHPOCTPaHCHMUS.
MexaHn4yecKHe BOJIHBI B TBEPIOM TEJIE, CEHCMUYECKUE BOJIHBI.

3Byk. I'pomKkocTh 3Byka M BbicoTa ToHa. OTpakenue 3Byka. UH(]pa3Byk u
yIBTPa3BYK.

Jemoncmpayuu.

1. HaOmronenne koneOaHMii Tel MOJ HEHUCTBUEM CHJIBI TSIKECTH M CHIIBI

YIPYTOCTH.

2. HaGmronenue kosieO0aHuii rpy3a Ha HUTH U Ha TIPY>KUHE.

3. HaOmronenue BBIHYKJIEHHBIX KOJIeOaHUN U pe3oHaHca.

4. PacnpocTpaHeHue MPOJOJIbHBIX U MOMEPEYHBIX BOJH (HAa MOJENN).

5. HaGmroneHnue 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKYCTUYECKUI pE30HAHC.

Jlabopamopuwie pabomul u onvimol.

1. OmpenenieHHE YacTOTBl U nepuoma  KoJeOaHWi

MaTEMaTHYECKOTO MasTHHUKA.

2. Omnpenenenue 4aCTOTHI U IEpUOAa KoJeOaHUN NPYy>KMHHOTO MasiTHUKA.

3. HccnenoBaHue 3aBUCMMOCTH NEpHOAA KOJeOaHUN MOJBEIIEHHOIO K HUTH
rpy3a OT JJIMHBI HUTH.

4. HccaenoBanue 3aBUCUMOCTH MEpHOJa KoJeOaHUN MPY>KUHHOTO MasTHUKA
OT MAaccsl Ipy3a.

5. IIpoBepka HE3aBHCHMOCTH IepHOJa KoJieOaHWi Tpy3a, MOABEIICHHOTO K
HUTH, OT MacChl Ipys3a.

6. OnpITbl, JAEMOHCTPUPYIOIIME  3aBUCUMOCTb  Iepuoja  KojeOaHui
NPYKUHHOTO MasATHUKA OT MAcChl Ipy3a U )KECTKOCTH MPY>KUHBI.

7. W3MmepeHue yckopeHust CBOOOJHOTO MaeHMUS.

Pasznen 10. DnekTpoMarauTHoOeE 1oJie M 3JIEKTPOMATHUTHbBIE BOJIHBI.

DJIEKTPOMarHUTHOE  TOJIe.  OJEKTpOMAarHuTHble  BOJMHBL.  CBOMCTBa
ANEKTPOMArHuTHbIX BOJH. [llkama snekTpoMarHUTHBIX BOJH. Mcmosib3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3H.

DneKkTpoMarauTHas npupoga csera. CKOpocTh cBeTa. BonHOBBIE CBONMCTBA
CBETa.

Hemoncmpauyuu.

1. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1./3yueHne CBOWCTB D3JEKTPOMArHUTHBIX BOJH C TOMOIIBIO MOOWJIBHOTO

TenedoHa.



Pa3nea 11. CBeToBbI€e ABJI€HHUS.

JlyueBas  momens  cBera.  Mcrounmkm ~— cBera.  IIpsaMonuHenHoe
pacnpoctpaneHnue cera. 3atMeHust ConHua u JIyHnel. Otpaxkenue cera. Ilnockoe
3epKaJio. 3aKOH OTPAKEHHUS CBETA.

[Tpenomnenue cBera. 3akoH npejaomiieHus ceeta. [loaHoe BHyTpeHHEe
OTPAKEHHUE CBETA. Hcnonp30BaHne IOJMHOTO  BHYTPEHHETO
OTPAXKEHUS B ONTUYECKUX CBETOBOJAX.

Jlunza. Xom oayuwedt B smH3e. Onrhueckas cucTema (Qortoanmnapara,
MHKpOCKONIa M Tejeckona. ['ma3 kak onruueckas cucrema. bim3opykocTs u
JAaJTbHO30PKOCTb.

Paznoxenue Oenoro cBera B crnektp. OmnbiTel Hblorona. Croxxenue
CIIEKTPAJIbHBIX BETOB. J(Mcniepcus ceera.

Jlemoncmpayuu.

[IpsiMosIMHEHOE PACTIPOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tomyuenue n300pakeHUil B IIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajax.
[Ipenomienue cBera.

OnTryecKkuil CBETOBO/I.

Xona mydeil B coOuparoiieii InH3e.

XoJ yder B paCCEeUBAIOIIEH JIMH3E.

[Tonyyenune n300paxxeHUi ¢ TOMOUIBIO JTUH3.
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[Tpuniun aeiictBus oToanmnapara, MUKpOCKOIA U TEJIECKOIA.

10. Mojenb riasa.

11. Pa3noxenue 6eoro cBera B CIIEKT.

12. [lomy4yenue 6eoro cBera Mpu CI0KEHUH CBETA Pa3HBIX 1[BETOB.

Jlabopamopnsie padomul u onsimel.

1. HccnenoBanue 3aBUCMMOCTH yTIila OTPaKEHHUS CBETOBOIO Jy4da OT yIJia
naJICHuUs.

2. M3yueHue xapakTEepUCTHK U300pAKEHUS MPEAMETA B IIIIOCKOM 3€pKaJe.

3. HccnepoBaHue 3aBUCHUMOCTH yIijla MPEJIOMJICHUS] CBETOBOIO Jiyda OT yrIjia
NaJICHUs Ha TPAHUIIE «BO3yX—CTEKIIO».

4. TlomyyeHue U300paKeHUI C TOMOIIBIO COOMPAIOIICH JTMH3BI.

5. Omnpenenennie GOKYCHOTO PACCTOSHUAS W ONTUYECKON CHJIBI COOMPAFOIICH

JIVH3BI.

6. ONBITHI IO PA3I0KEHUIO OEJIOr0 CBETa B CHEKTP.

7. ONBITHI TIO BOCHPHUSTHIO I[BETA MPEIMETOB MPU MX HAOIIONCHHUH Yepes
I[BETOBbIE (DUIIBTPBI.



Pa3nen 12. KBanToBble IBJIeHHS.
OmnbiTel Pesepdpopaa u mmanerapHas moaenb aroma. Mogens atroma bopa.
Hcnyckanue u noriouieHue ceera atoMoM. KBaHThl. JInHelHyaTbie CIEKTPHI.

PamnoaktuBHOCTh. Anb(a, Oeta- u ramma-uznydeHus. CTpoeHre aTOMHOTO
anpa. HykionHas Mogens aroMHoOro sugpa. HMsorombsl. PaauoakTuBHBIE
npespaiuenus. [lepuoa nomsypacnaga aTOMHBIX sIEp.

SAnepHble peakiuu. 3aKOHBI COXPAHEHMS 3aps0BOIO U MAcCOBOT'O YHCE].
OHeprust CBA3M aTOMHBIX snuep. CBsi3p Macchl M 3Hepruu. Peakuuu cuHTe3a H
nenenus saep. Mcrounnku s3ueprun ConHLa U 3BE3 1.

Snepnas sHepreruka. JleMCTBHS paaMOAKTUBHBIX H3JIyYCHHU HA JKUBBIC
OpraHU3MBl.

Hemoncmpauyuu.

CreKTpbl U3ITy4YEHHUsI U MTOTJIONIEHUS.

CrHeKTpbl pa3IM4YHbIX ra30B.

CnexTtp Bogopoaa.

HaGmonenue tpekoB B kamepe BuibcoHa.

Pabota cueTunka HOHU3UPYIOIIMUX U3TYyUEHUI.

Perncrpanus usinydeHus NpupoOAHBIX MUHEPAIOB U MPOAYKTOB.

o vk w N e

Jlabopamopuvie pabomul u onvimol.

1. HaGnroneHue CruTONTHBIX U JIMHEWYATHIX CIIEKTPOB U3IIYICHHUS.

2. UccnenoBanue TpPEeKOB: U3MEpPEHUE SHEPIHUU YacCTHUIbl MO TOPMO3HOMY
nyTtu (o poTtorpadusim).

3. M3mepenue pagnoakTuBHOrO (PoHa.

IHoBTOpPUTEIBLHO-0000 1A INH MOAYJIb.

[ToBTOPHUTENTHEHO-0000MIAIOIINNE MOTYJIb MIPEAHA3HAYEH TSI CUCTEeMaTH3aIlUN
U 0000meHUs TPEAMETHOTO  COJCPKAHWS W ONbITa  JEATeIHLHOCTH,
PHOOPETEHHOTO TIPHU U3YYCHHUU BCETO Kypca (PH3UKH, a TaKkKe JUIsSl MOJATOTOBKH K
OCHOBHOMY TOCYJAapCTBEHHOMY D53K3aMEHY MO (Qu3uKe uisi 00ydJaroniuxcs,
BBIOpABIINX ATOT Y4EOHBII MpEaMET.

[Tpr W3y4eHUHW JTAaHHOTO MOJIYJIS PEATU3YIOTCS W CUCTEMATH3UPYIOTCS BH/IBI
NEeATEILHOCTH, HA OCHOBE KOTOPBIX OOCCIICUMBACTCS JOCTHIKCHHE MPEIMETHBIX U
MeTa TPEIMETHBIX IUIAaHUPYEMBIX pPe3yJabTaToB oOyueHus, (opmupyercs
CCTECTBEHHOHAYYHAATPAMOTHOCTh. OCBOCHHE HAyYHBIX METOIOB HCCIICIOBAHUS
SBJICHMA TIPUPOABI M TEXHUKH, OBJIAJICHUEC YMCHHSAMHU OOBICHATH (DU3HUCCKHEC
SBJICHUS, TIPUMEHSS IIOJIyYCHHBIC 3HAHWSA, peliarh 3aja4d, B TOM YHCIC
KaueCTBCHHBIC U DKCIIEPUMEHTAJIbHBIC.



[IpyHIMONATBHO IEATEIIBHOCTH XapaKTep AAHHOTO pas3fera peaaus3yercs 3a
CYET TOT0, YTO 00YyYArOUIUECS BBIMOJHAIOT 3aJaHusl, B KOTOPBIX UM IMPEJIaraeTcs:
Ha OCHOBE MMOJYYEHHBIX 3HAHUH PAaCIIO3HABATh M HAYYHO OOBSICHSATH
buzndeckue  SABIEHUS B OKPYXKAWOMIEH  OpuUpone U MOBCEIHEBHOU
KU3HU;UCIIONb30BaTh ~ HAy4YHbIE METOJABI  HUCCJIENOBaHMUS  (U3HUECKUX
SIBJICHUU, B TOM
YHUCIIE U1 NPOBEPKU TUIIOTE3 U MOJTYUYECHUSI TEOPETUUECKUX BBIBOJIOB;
OOBSACHITh HAyYHbIE OCHOBBI HAmOOJIe€ BAXKHBIX JOCTUKEHUNH COBPEMEHHBIX
TE€XHOJIOTUH, HAITPUMEDP, IMTPAKTUUECKOTO UCIIOJIb30BAHUS PA3IMYHBIX UCTOYHUKOB
SHEPrUH HAa OCHOBE 3aKOHA MPEBPAILCHUS U COXPAHEHUS BCEX M3BECTHBIX BUIOB
DHEPIUH.
IHJIAHUPYEMBIE PE3YJBTATHBI OCBOEHUSA ITPOT'PAMMBI 11O
OU3UKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

N3ydenue pu3nku Ha ypOBHE OCHOBHOTO OOIIET0 0Opa30BaHMUs HAIMPABIIECHO
Ha  JIOCTIDKEHHE  JIMYHOCTHBIX, METa  TPEJAMETHBIX U  IMPEIAMETHBIX
00pa30BaTENbHBIX PE3yJIbTaTOB.

B pesynbrare u3ydenus GpU3MKA HA YPOBHE OCHOBHOTO 00IIEro 0Opa30BaHUs
y oOyuaromierocsi OyayT cOpMHpPOBaHbI CIEAYIONINE JTUUYHOCTHBIE PE3yJIbTAThI B
4acTu:

« 1) maTpMOTHYECKOr0 BOCIIMTAHUA:

+ TIPOSBJICHUE HWHTEpECa K HCTOPUA U COBPEMEHHOMY COCTOSHHIO
pOCCUCKOMN (hU3NYECKOU HAYKH;

« I1IEHHOCTHOE€ OTHOIIEHHWE K JOCTHXKEHUAM POCCHUMCKUX  YUCHBIX-
(GU3HUKOB;2) rPAaKIAHCKOT0 M TYXOBHO-HPABCTBEHHOT0 BOCIIUTAHMSA:

*  TOTOBHOCTH K AKTUBHOMY Y4acTHIO B 00CYyXIeHUU
OOLIECTBEHHO3HAYMMBIXM  JTHYECKMX  MpoOjeM,  CBA3aHHBIX  C
IPAKTUYECKUM IPUMEHEHUEM JOCTHKEHUN PU3UKY;

*  OCO3HaHWE BAXXHOCTU MOPAIBHO-ITUYECKUX NPHUHIMUIIOB B JIEATEIbHOCTH
YYEHOTO0;

+  3)3CTeTH4eCKOro BOCIIUTAHMS:

« BOCHpHUATUE  OCTETHMUECKMX  KauyecTB  (PU3MYECKOM  Hayku: €€
TapMOHHUYHOTO TMOCTPOEHHS, CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTHU;O04)
LHEHHOCTH HAYYHOI'0 MTO3HAHMA:

+ OCO3HaHUE LEHHOCTU (PU3MUECKONM HAyKM KaK MOLIHOIO HMHCTPYMEHTa
IIO3HAHUS  MHpA, OCHOBBI  Pa3BUTUA  TEXHOJOTHMH, BaKHEMIIEH
COCTaBJIAOLIEN KYJIBTYPBI;



0 pa3BuTHe Hay4yHOI ITI0003HATENILHOCTH, HHTEPECA K UCCIEeI0BATEIbCKON
NEeSATEIbHOCTH;

5) ¢opmupoBaHusi KyJbTYPbl 310POBbSI M IMOIMOHAIBLHOTO
0J1aronmoIy4us:

OCO3HAaHHEC IICHHOCTH 0e301macHoro 06p8,38, JKN3HU B COBPEMCHHOM
TCXHOJIOTHYCCKOM MHUPEC, BAXKHOCTU IIPABUII 0e301acHoro IIOBCACHUA Ha
TPAaHCIIOPTE, HA AOporax, € 9JCKTPUIYCCKNM M TCILJIOBBIM O60py,Z[0BaHI/ICM
B JOMAIDHUX YCJIOBHX,

c(hOpMUPOBAHHOCTh HaBbIKa pedIeKCHUU, MPU3HAHUE CBOErO IMpaBa Ha
OomMOKY M TaKOro >e€ ImpaBa Yy JAPYyroro 4eioBeka;06) TpyaoBoro
BOCIIUTAHMSA:

AKTUBHOE YYacCTHE B PEIIEHUHU MPAKTHUECKUX 33a7ad (B paMKax CEMbH,
0o0pa3oBaTeNbHON OpraHu3aIii, TOpoja, Kpas) TEXHOJOTUYECKOH U
COIMAJIbHOM HaIpaBiI€HHOCTHU, TPEOYIOIIMX B TOM YHUCIE M (PU3NYECKHUX
3HAHUM;

UHTEpPEC K [MPaKTUYECKOMY M3y4YeHHIO TMpodeccuid, CBS3aHHBIX C
bu3uK0i1;07) IKOJIOTHYECKOT0 BOCIUTAHUS

OpUEHTAIMs Ha MPUMEHEeHHEe (HU3NYECKUX 3HAHWM IS pelIeHUs 3a7a4 B
00JIacTH OKpY’Karollel Cpejbl, MIAaHUPOBAHUS MOCTYIKOB U OIIEHKH HX
BO3MOJKHBIX MTOCJIEACTBUM JIJIs1 OKPY>KAIOIIEH CpeIbl;

OCO3HaHHE TI100aIbHOIO XapaKTepa dKOJOIMUYECKUX MpoOJieM U MyTel ux
pelenus;

8) apanTammu K HM3MEHAIIHMMCH YCJIOBHAM COLMAJIBHOH H
NPUPOJIHOM Cpeabl:

HOTPEOHOCTh BO B3aUMOJCHCTBUM IPU BBINOJIHEHUU HCCIECJOBAHUN U
IPOEKTOB (PU3NYECKON HANPABIECHHOCTU, OTKPBITOCTh ONBITY U 3HAHUSIM
IpYrux;

IIOBBILICHUE YPOBHSA CBOEW KOMIIETEHTHOCTH Y€pe3 NPAKTUYECKYIO
NEATEIIbHOCTD;

noTpeOHOCT, B (OPMUPOBAHMU HOBBIX 3HAHHMH, B TOM UHUCIE
dopmMynupoBaTh UAEH, MOHATHSA, TUHOTE3bl O (PU3MUYECKUX OOBEKTAX U
SIBJICHUSIX;

OCO3HaHWE Ne(UIMTOB COOCTBEHHBIX 3HAHUN W KOMIIETEHTHOCTEH B
obyactu pU3HKH;



MJJAHUPOBAHUE CBOETO Pa3BUTHUS B NPUOOPETEHUH HOBBIX (DU3MUECKUX
3HAHUM;

CTPEMJICHUE AHAJIIU3UPOBATh M BBISABILSITH B3aUMOCBS3U  IPUPOIBI,
o01recTBa M PKOHOMHUKH, B TOM YHCJI€ C WCIOJB30BAaHUEM (PU3NUECKHUX
3HAHUU;

OIIEHKa CBOMX JICUCTBUU C y4E€TOM BJIMSIHHUS HAa OKPYXAIOIIYIO Cpeny,
BO3MOYHBIX INI00ATbHBIX TOCIEICTBUM.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesynmprare OcCBOEHUsS MpOTrpaMMbl 1O (H3MKE HA YpPOBHE OCHOBHOTO
oOmrero oopazoBanusi y ooyudaromierocst 0yayT copMUpOBaHbl MeTanpeAMeTHbIe
pe3yJIbTAaThl, BKIIOUAIOIINE I03HABATEIbHBIC YHUBEPCAIIbHBIC yueOHbIC ICHCTBHS,

KOMMYHHUKATHBHbIE  YHUBEpCAJIbHbIE  y4eOHbIE  JCHCTBHS,  PETyJISTUBHBIC

yHHUBEpCaJbHbIe yueOHbIE TEHCTBUA.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiicCTBUS

Ba3oBble Jjornyeckue AeiicTBHA:

BBISIBIISATH M XapaKTEPHU30BaTh CYIIECTBEHHBIE MMPU3HAKU O0BEKTOB
(s1BNIEHUI );
yCTaHaBJIMBATh CYIIECTBEHHbIN MPU3HAK KiIaccu(UKaUU, OCHOBAHUS NI
0000111eHs ¥ CpaBHEHUS;
BBISIBIISITH 3aKOHOMEPHOCTHU U MPOTUBOPEYHS B PACCMATPUBAEMBIX (PAKTaX,
JAHHBIX ¥ HaOJIIOJEHUSIX, OTHOCSIINUXCS K (PU3HMUECKUM SIBIICHUSIM;

BBISIBIISITh NTPUYMHHO-CJICICTBEHHBIE CBSI3U IMPH HM3YyYEHHH (PU3UUECKUX
SBJICHUN M MPOIIECCOB, JI€TaTh BBHIBOJBI C UCIIOJIb30BAHUEM JETyKTUBHBIX
¥ MHIYKTHBHBIX YMO3AKJIIOUEHHH, BBIIBUTaTh TUIOTE3bl O B3aUMOCBSI3AX
(U3NUECKUX BETUYNH;

CaMOCTOSITENIbHO BbIOWMpaTh CHoco0 perieHus y4eOHOM (u3HuecKoi
3amaun (CpaBHEHHE HECKOJIbKMX BapHaHTOB peEIICHUs, BbIOOp Hauboiee
MOJIXOJISIIIETO ¢ yUETOM CaMOCTOSATEIBHO BbIICTICHHBIX KPUTEPHEB).

Ba3oBble uccieaoBaTe/ILCKHeE TeHCTBUA:

UCIIOJIB30BaTh BOMPOCHI KAK UCCIEA0BATENbCKUII HHCTPYMEHT MTO3HAHUS;
MPOBOJUTH 10 CAMOCTOSITEILHO COCTABIIEHHOMY TUIAHY OIBIT, HECJIOAKHBIN
bu3MUecKuil HKCIEPUMEHT, HEOONbIIOE HCClel0BaHue (DU3UUECKOTO
SIBJICHUS,



OIICHWBATh HAa TIPUMEHUMOCTh H JOCTOBEPHOCTh HMH(OPMAIHIO,
MOJTyYEHHYIO B XO/I€ MCCIICIOBAHUS MIIM DKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIMPOBATH 00OOIIEHHS U BBIBOJIBI IO pe3yJIbTaTaM
IPOBEIEHHOTO HAOIIOICHUS, OTBITA, UCCIICIOBAHMS,

IPOTHO3MPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (DU3HMUECKUX
MIPOIIECCOB, a TAKXKE BBIJBUTATH MIPEATMOIO0KEHUS 00 MX PA3BUTHH B HOBBIX
YCIIOBUSX M KOHTEKCTaX.

Pabora ¢ undopmanmeii:

NPUMEHSTh pa3IuyHble METO/bI, HHCTPYMEHTHI U 3alPOCHl IPU TOUCKE U
orOope MH(pOPMALMK WM JAaHHBIX C Y4ETOM MPEJIOKEHHON y4eOHOM
¢dusnueckoii 3anauu;

aHAJIM3UPOBaTh, CHCTEMATU3UPOBATh M WHTEPIPETUPOBATH MHPOPMALIKIO
pa3IMyYHBIX BUAOB U (POPM MPE/ICTABICHHUS,

CaMOCTOSATEJIbHO ~ BBIOMpPATh ONTUMAIBHYIO (QOpMY MpeICTaBICHUS
uHbOpMallMl M WUIIOCTPUPOBATh peEIIaeMble 3aJaud  HECIIOKHBIMHU
CXeMaMH, AuarpaMMaMu, HHOU rpadUKoi U MX KOMOMHALIUSMH.

KoMMmyHMKaTHBHBIE YHMBeEpPCAJIbHbIE YYeOHbIe 1eiiCTBHUA:

B X0Ji¢ 00CYXJeHUs Y4eOHOro marepuaia, pe3yJbTaToB JIaOOPAaTOPHBIX
paboT ¥ MPOEKTOB 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYX/1aeMOil TEMBbI U
BBICKA3bIBaTh HJEH, HALIEJICHHbIE HAa pPELIEHUE 3aJayd M MNOJJEp)KaHHE
OJ1aroxenaTeabHOCTUA OOIIECHNUS;

CONOCTAaBIIATh CBOM CYXIEHUSA C CYXIECHUSMH JPYTUX YYACTHHUKOB
Juasora, oOHapyXKMBaTh pa3Iu4Kue U CXOACTBO NO3UIIM;

BBIPXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U IMCbMEHHBIX TEKCTaX;
nyOIMYHO TPEICTABIATh PE3YbTaThl BBIMOIHEHHOTO (DU3MYECKOTO OMbITa
(9KCIIEpUMEHTA, UCCIIEI0OBAHUS, IPOEKTA);

NOHMMAaThb ¥ MWCIOJNb30BaThb  INpPEUMYyLIECTBA  KOMAaHIHOM U
UHAMBUAYAIbHONH pPa0OTHl MpH PEUICHHH KOHKPETHON (u3HuecKoi
poOJIeMBbI;

IPUHUMATD LIEJIM COBMECTHOM JI€ATENbHOCTH, OPIraHU30BbIBATh JEHCTBUS
no e¢ JOCTIKEHHUIO: pACIpEeAeNsaTh pOJid, OOCYXAaTb MPOLECChl U
pe3yJIbTaThl COBMECTHON pabOTHI, 0000IIaTh MHEHUSI HECKOJIBKUX JIFO/IEH;
BBITIOJHATH CBOIO YacTh palbOThI, JOCTUTAsl KAUECTBEHHOTO PE3yJIbTaTa 1o
CBOEMY HAINPABICHUIO WU KOOPAMHHPYS CBOM JE€UCTBHS C JPYTUMU
YJIeHaMU KOMaH/1bl;

OLICHHMBATh KAa4E€CTBO CBOETO BKJIaJa B OOIIMN MPOIYKT MO KPUTEPHUSIM,
CaMOCTOSITENIbHO CPOPMYIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUS.



PeryasiTuBHbIE YHHBepcaJbHbIe Yy4eOHbIe NeiCTBUSA

Camoopranusanus:

BBISIBJISITH IIPOOJIEMBI B JKU3HEHHBIX M yU4EOHBIX CUTYalUAX, TPEOYIOIMUX
11 peuieHns GU3NYeCKUX 3HAHMIA;

OpUEHTHPOBATHCS B  PA3NIMUYHBIX MOAXOAAX MPHUHATHS  pelIeHUi
(MHOMBHIyadbHOE, NPUHATHE PpEIHICHUS B TpyMINe, NMPUHITHE pelIeHHA
TPYIIION);

CaMOCTOSITENIbHO COCTaBJISATh AITOPUTM pelieHus (PU3MUECKOM 3aauu UiTu
IUIaHA WCCIIEOBAHUS C Y4ETOM HMMEIOLIUXCS PECYPCOB U COOCTBEHHBIX
BO3MOXHOCTEH, apryMEeHTHPOBATh npezJiaraeMble BapUaHTHI
pelieHuii;0nenaTh BBIOOp U OpaTh OTBETCTBEHHOCTH 3@ PEILICHHE.

CﬂMOKOHTpOJ’Ib, AMOIUOHAJIbHbIN HHTEJIEKT:

JaBaTh aJICKBaTHYIO OLEHKY CUTYalluu U IPEAJIaraTh IUIaH €€ U3MEHEHUS;
OOBACHATh TMPUYMHBI JIOCTHKEHUS (HE JIOCTHXKEHHS]) pPe3yJIbTaToB
NeSATEeILHOCTH, JaBaTh OIICHKY MPHOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBBI B JESITEIBHOCTh (B TOM YHKCIE B XOJ BBINOJHEHUS
(bu3MYecCKOro UCCJIEIOBAHMS WJIM TPOEKTa) Ha OCHOBE HOBBIX
00CTOSATEILCTB, W3MEHUBIIUXCS CHUTYallMii, YCTAHOBJIEHHBIX OIIHOOK,
BO3HUKILNX TPYIHOCTEH;

OIIEHMBAaTh COOTBETCTBHE PE3YyJIbTAaTa €U U YCIOBUSIM;

CTaBUTH ce0s1 HA MECTO JIPYTOTO YeJI0OBEKA B XO/€ CIIOpa WA JUCKYCCUU
Ha HAYy4YHYIO TeMY, TIOHUMATh MOTUBbI, HAMEPEHHUSI U JIOTUKY JPYTroro;
IPU3HABATh CBOC MPaBO Ha OMIMOKY MpU pelieHur (PU3NYECKUX 3a/1a4 Uiu
B YTBEPIKJICHHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYTrOTO.

INPEAMETHBIE PE3YJIBTATDBI

K koHIly 00yueHus B 7 kj1acce npeaIMeTHbIE pe3yJbTaThl Ha 0a30BOM YpOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y 00YYaIOIIUXCSl YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3MYECKUE U  XUMUYECKHE  SIBJICHUA,
HaAOI0IeHNE, AKCIEPUMEHT, MOJEINb, TUIOTe3a, €AUHULBI (HU3HUECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHble COCTOSIHUSI BeulecTBa (TBEpAOE,
KUIKOE, Ta3000pa3HOE), MEXAHMYECKOE JIBIXKEHHE (paBHOMEpHOE,
HEPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPAEKTOPHUs, PaBHOJAEHCTBYIOIIAS
cuna, gedopmauus  (ympyras, — IJacTUYecKas),  HEBECOMOCTb,
COOOUIAIOITUECS COCY/IbI;



paznuyath sBiaeHUs (Auddys3us, TENnIoBoe ABUKEHUE YACTHI] BEIECTBA,
PaBHOMEPHOE  JBW)KEHHE, HEPABHOMEPHOE  JIBW)KEHUE, HWHEpUUs,
B3aMMOJICHCTBUE TEJ, PABHOBECUE TBEPIBIX TEN C 3aKPEIUIEHHOU OCBIO
BpalllCHUsI, TNEpeaada [AaBi€HUs TBEPABIMH TEJNAMH, XUIAKOCTAMU U
razamu, arMoc(epHoe JaBJeHHE, IUIaBaHME Tell, MpeBpalleHus
MEXaHUYECKOM AHEPruu) MO ONUCAHUIO MX XapaKTEpHBbIX CBOWMCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOLIUX JTaHHOE (PU3UUECKOE SIBJICHUE;
pacmo3HaBaTh TPOSBICHHE W3YYCHHBIX (DU3NYECKUX  SBJICHHA B
OKpY’XaroIlleM MHpE, B TOM 4YHuClIe (PU3HUECKHE SIBICHUS B MPUPOJIE:
MIPUMEPBI IBUKEHUSA C PA3JIMUYHBIMU CKOPOCTSMH B JKMBOM M HEXKHBOMN
NpUpOJie, NCUCTBUE CHUJIbI TPEHUSI B TMPUPOJEC M TEXHUKE, BIUSHUE
aTMOC(EpHOro JIaBJICHUsI Ha >KMBOW OpraHu3M, IJIaBaHUE pbIO, phlyard B
TEJIe YeJIOBEeKa, IPH ATOM MEPEBOAUTh MPAKTHUECKYIO 3a7a4y B YUEOHYIO,
BBIICNIATH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKN) (PM3UUECKUX SBICHHM;
OMUCHIBaTh U3YUYECHHbIE CBOMCTBA T€J U (PU3UYECKUE SIBICHUS, UCTIOIb3Ys
¢usznyeckue BeIMUMHBI (Macca, 00BEM, IMJIOTHOCTH BEIIECTBA, BpeMs,
IIyTh, CKOPOCTb, CPENHSSA CKOPOCTh, CUJIA YIPYTOCTH, CHJIA TSKECTH, BEC
Tena, CWJia TpeHus, JAaBieHue (TBEPIOTO Tena, >KUIKOCTH, Tasza),
BBITAJIKMBAIOIIAs CUJIa, MEXaHH4YecKas paboTa, MOUIHOCTh, TJIEYO CHUJIbI,
MOMEHT CWJIbI, KO3(Q(GUIMEHT TMOJE3HOTO JCHCTBUS MEXaHU3MOB,
KMHETHYeCKass U TOTEHIMAIbHASI SHEPrus), MpU ONUCAHUU MPABUIHHO
TPaKTOBaTh  (PU3MUYECKUH  CMBICI  WCTIOJB3YEeMBIX  BEIUYHH, UX
0003HauUeHUA W €IUHMIIBI (U3MYECKUMX BEIUYMH, HAXOJIUTHb (OPMYJIbI,
CBSI3BIBAIONINE JTAHHYIO (PU3WUYECKYIO0 BEIMYHUHY C JIPYTUMU BEIMYUHAMH,
CTPOUTH rpaduku U3YYEHHBIX 3aBUCHUMOCTEN buznueckux
BEJIMYMH;XapaKTepu30BaTh CBOMCTBA Tell, (U3WYECKUE SBJICHUS U
IPOLIECCHI, MCIIONb3Yys MpaBUila CIOKEHHUS CUI (BAOJb OJHOM IPSIMOI),
3akoH ['yka, 3akoH Ilackans, 3akOH Apxumena, MPaBWIO PaBHOBECHS
ppiuara (0JI0Ka), «30JI0TO€ MPaBUIIO» MEXAaHUKH, 3aKOH COXPAHEHMS
MEXaHUYECKOM SHEpPruu, MpH 3TOM JaBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3alIMChIBATh €70 MaTEMaTUYECKOE BBIPAKEHNUE;

OOBACHATH (PU3MUECKHE SBJICHHUS, POIIECCH U CBOWCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE€ CHTyallUd TIIPAKTUK OPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITh NTPUYMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHUE U3 1-2
JIOTHYECKHX IIaroB C OMOpOi Ha 1—2 M3y4EeHHBIX CBOMCTBA (PU3UUECKHUX
SBJICHUM, PU3NYECKUX 3aKOHA UJIM 3aKOHOMEPHOCTH;

pematb pacuy€THblE 3anadyd B 1—2 JEHCTBUS, HCMOJb3Yys 3aKOHBl U
dbopMynibl, CBsI3BIBAOLINE (DU3MUECKUE BEIMYMHBI: HA OCHOBE aHaIM3a



YCIIOBHS 33/1a4yl 3alMChIBaTh KPATKOE YCIOBHE, MOJCTABIATH (PU3NUECKUE
BEJIMYMHBI B (OPMYJIbI U IPOBOAUTH Pacu€rbl, HAXOJIUTh CIPABOYHBIC
JaHHbIE, HEOOXOANMBIE AJI PEIICHUs 3a7a4, OIICHUBATh PEATHMCTUYHOCTh
MOJTy4YeHHOU (PU3NUECKON BETUYNHBI;

pacrno3HaBaTh MpOOJEMBI, KOTOpPbIE MOYKHO PpEUIUTh IPU IOMOIIU
($u3NYECKUX METOOB, B OMMCAHUN UCCIIEOBAHUS BBIICISATH IPOBEPIEMOE
OpeanoyiokeHne  (TUIore3y),  pas3jinyaTb W HMHTEPHPETUPOBATH
MOJyYEHHBIM pe3yNnbTaT, HAXOJUTh OIIMOKM B XOJ€ OIBITA, JAeNaTh
BBIBO/IbI 10 €T0 PE3yJIbTaTaMm;

OPOBOAUTH OMNBITHl 1O HAOMIOACHUIO (U3MYECKUX SIBICHUH WU
buznyeckux CBOICTB TeN: dbopMynupoBathb IIPOBEPSIEMbIE
IPEIIO0JIOKEHHUS, coOuparb YCTAaHOBKY U3 IPEJI0KEHHOTO
000py/10BaHus, 3alIUCHIBATh X0/ ONbITa U (HOPMYJIUPOBAThH BHIBOBL;
BBITMIOJIHATh MpsSMbIE HM3MEPEHHUs PACCTOSHUS, BPEMEHH, Macchl Tela,
0o0béMa, CHJIBI M TEMIIEpPaTypbl C MCIOJIb30BAHUEM aHAJIOTOBBIX U
upoBbIX MPUOOPOB, 3amMUCHIBATh MOKa3aHUsS NPUOOPOB C YUETOM
3aJJaHHOW aOCOIIOTHOW MOTPEIIHOCTH U3MEPEHUH;

IPOBOANUTDH MCCIIEA0BAHUE 3aBUCUMOCTH OJTHOM (PM3UUYECKOI BEIMUYUHBI OT
JIPYrol C HCIOJIb30BAHUEM TMPSIMBIX M3MEPEHUN (3aBUCUMOCTU MYyTH
PaBHOMEPHO JABIIKYILIETOCS Tejla OT BPEMEHM [BWKEHUS Tela, CHJIbI
TPEHMsI CKOJIBKEHHUSI OT Beca Tela, KauecTBa OOpabOTKH IMOBEPXHOCTEH
TEJT W HE3aBUCUMOCTU CUJIbI TPEHHsI OT IUIOLIAJAN CONMPUKOCHOBEHUS T,
CWJIBl YNPYTrOCTH OT YJUIMHEHUS IPY’KUHBI, BBITAIKUBAIOLIEH CHJIBI OT
00BEMaANOrpy)kEHHOM YacTH Telda W OT IJIOTHOCTH JKHIKOCTH, €¢
HE3aBHCHUMOCTH OT IUIOTHOCTHU TeNa, OT TIIyOMHBI, HA KOTOPYIO MOTPYKEHO
TEJO, YCIOBUM IJIaBaHUS TeEJ, YCIOBUIl paBHOBeCUs pblyara u OJIOKOB),
y4acTBOBATh B

IUTAHUPOBAaHUM  Y4€OHOTO HCCIEJOBAaHUSA, COOHUpaTh YCTAHOBKY H
BBINIOJIHATh WU3MEpPEHUs, Cleaysl MPEeIJIOKEHHOMY IUIaHy, (PUKCHpPOBATh
pe3yabTaThl MOJTYYEHHONW 3aBUCHUMOCTH (DHU3MUECKUX BEIHUYUH B BUJC
NOpPEUIOKEHHBIX Ta0NMI U IpaduKoOB, JeNaTh BBIBOABI MO pPe3yJbTaTam
UCCIIEJOBaHMSI;

IPOBOAUTH KOCBEHHBbIE H3MEpEeHHs] (DU3MUECKUX BEIWYUH (TIOTHOCTH
BEIIECTBA JKUAKOCTH M TBEPJAOrO Te€la, CHJIA TPEHUS CKOJIBKEHUS,
JaBJICHUE  BO3/AyXa, BHITAIKHUBAIOUIas CHJa, JeHCTByIomas  Ha
HNOTPYKCHHOE B JKHMJIKOCTh TeNO, KOA(P(GUIMEHT TMOJIE3HOTO IEHCTBUS
IOPOCTBIX MEXAaHU3MOB), CIEAys NPEUIOKEHHON HMHCTPYKLUUHU: IpHU



BBIMIOJIHEHUM HM3MEPEHUI cOOMpaTh SKCIIEPUMEHTAIBHYIO YCTaHOBKY U
BBIUUCIIATh 3HAUEHNE UICKOMOM BEJIMYNHBI,

co0roAaTh npaBuia TEXHUKU O€30MacHOCTH MpHU padoTe ¢ 1ab0paTOpPHBIM
000py/1I0BaHUEM;

yKa3bIBaTh MPUHIUIBI ACUCTBUS NPUOOPOB M TEXHUUECKUX YCTPOMCTB:
BECHI, TEPMOMETpP, IWHAMOMETpP, COOOIIAIOIMHUEcS COCYIbl, OapomeTp,
phlyar, NOJBUKHBIA U HEMOJBUKHBIN OJIOK, HAKJIIOHHAS IJIOCKOCTb;
XapaKTepu30BaTh MPUHIUIBl JCUCTBUS HM3YyUYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOPOM HA KX ONUCaHUA (B TOM YHCIE:
NOJUIMIHUKY, YCTPOWCTBO BOAONPOBOAA, TUAPABIMYECKUN mpecc,
MaHOMETp, BBICOTOMED, MOPIIHEBON HACOC, aPEOMETP), UCIIONb3Ys 3HAHUS
O CBOMCTBax (pM3MYECKUX SIBICHUN U HEOOXOAUMBbIE (PU3NUECKHE 3aKOHbI
Y 3aKOHOMEPHOCTH;

OPUBOIUTH  HpUMEpbl  (HaXoAWTh UHPOPMALMIO O  IpUMEpax)
IPAKTUYECKOI'0 HCIOJB30BaHUSA (PU3MYECKUX 3HAHUU B IOBCEAHEBHOM
KU3HU AJi obecriedeHusi 0€30MacHOCTU MpH OOpalieHnu ¢ mpudopaMu u
TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHHUS 3J0POBbS U COONIOJEHUS
HOPM KOJIOTUYECKOTO MTOBEJEHMSI B OKPYIKAIOLIEH CpEe;

OCYHIECTBIISATh OTOOp MCTOYHUKOB wuH(opmanuu B HHTepHere B
COOTBETCTBUH C 33JaHHBIM MTOUCKOBBIM 3alIPOCOM, HA OCHOBE UMEIOIIUXCS
3HAHMW M TYTEM CPABHEHUS pA3JIUYHBIX HCTOYHUKOB BBIAEIATH
uHbOpMaIIMIO, KOTOpas SIBISIETCA MNPOTUBOPEUYMBOM WM MOXKET OBITh
HEJIOCTOBEPHOM;

UCIIOJIb30BATh MPH BBHIOJIHEHUN y4E€OHBIX 3aJaHUIl HAyYHO-MOMYJISIPHYIO
auTepaTypy  (pu3MUeckoro - coaep)KaHMs, CIpPaBOYHBIE  MaTEpHUAIIBL,
pecypcebl cety HTEpHET, BiiageTs npuéMamMu KOHCIIEKTUPOBAaHUS TEKCTa,
npeobpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTb COOCTBEHHbIE KPATKHE NMUCbMEHHBIE U YCTHBIE COOOIIEHHUS Ha
OCHOBE 2—3 UCTOYHHKOB MH(pOpMaIuu (HU3MUECKOTO COJEPKaHUs, B TOM
qyclie MyOJUYHO JeNlaTh KpaTKHe COOOLICHHUS O pe3yibTaTax MPOEKTOB
WIM Y4eOHBIX HCCIENOBAaHUM, IPU OTOM TPaAaMOTHO HCIOJb30BaTh
U3YYCHHBI TOHATUWHBIN amnmapaT Kypca (HU3MKH, COMPOBOXKIAThH
BBICTYIICHUE IIPE3CHTALUECH;

IPU BBIIOJHEHUM YYEOHBIX MPOEKTOB U MCCIECIOBAHMM paclpenesiTh
00s13aHHOCTH B TPYIIIIE B COOTBETCTBUHM C IOCTABIEHHBIMH 3aJa4yaMH,
CICIWTHh 34 BBIIIOJIHEHWEM IUIAHA JEWCTBUM, aJCKBATHO OLICHUBATH
COOCTBEHHBIM  BKJaJd B  JEATEIBHOCTb  TPYMIbI,  BbICTPAUBATh
KOMMYHUKATUBHOE B3aMOJEHCTBUE, YUUTHIBASI MHEHHUE OKPYKAFOIIHX.



K koHIy 00yueHus B 8 kj1acce npeaMeTHbIE pe3yJibTaTbl HA 0a30BOM YpOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHaIOUIUXCSl YMEHUI:

WCITOJIB30BATh TOHITHS: Macca M pa3Mepbl MOJIEKYJ, TEIJIOBOE JBHKCHUE
aTOMOB M MOJIEKYJI, arperaTHble COCTOSIHHMSI BEIECTBA, KPUCTAIUIMYECKUE
U amop(dHble Tena, HACBHIIIEHHBIH W HEHACBIEHHBIN Map, BIAKHOCTDH
BO3MlyXa, TEMIeparypa, BHYTPEHHSsSI DHEPrus, TEIUIOBOW JBUTATEIb,
AIIEMEHTAPHBIN JIEKTPUUYECKUM 3apsl, JIEKTPUUECKOe T0JIe, TPOBOIHUKU
U IUDJICKTPUKH, IIOCTOSTHHBIN 3JIEKTPUIECKUAN TOK, MATHUTHOE TI0JIC;
pasznuyaTh SBIICHHS (TETUIOBOE PACHIMPEHHE W CKaThe, Teruiomnepenaya,
TEIJIOBOE PaBHOBECHE, CMAuMBaHUE, KaNWUISPHBIE SBJICHUS, UCTIAPEHUE,
KOHJICHCAITWs, TIABJICHUE, KpUCTauM3aIus (OTBEpACBAaHUE), KUIICHHE,
TerJionepeaaya (TEeTIONPOBOHOCTb, KOHBEKIHS, U3ITy4YEHHUE),
AIIEKTpU3aLUs Tell, B3aUMOJEHCTBUE 3apSA0B, ACHCTBUS JIEKTPUUECKOTO
TOKA, KOPOTKOE€ 3aMbIKaHHE, B3aMMOACHCTBUE MAarHUTOB, JCHUCTBUE
MarHUTHOTO TOJIsI Ha IPOBOJHUK C TOKOM, DJIEKTPOMArHUTHAsT UHTYKIIHS)
M0 ONHWCAHWI0 WX XapaKTePHBIX CBOWCTB W Ha OCHOBE OIBITOB,
JTEMOHCTPUPYIONTUX JJaHHOE (PU3HYECKOE SIBIICHHE;

pacro3HaBaTh MPOSBICHHE U3YYEHHBIX (PU3UYECKUX SBJICHUN B
OKpYXKalomeM MHpe, B TOM uucie (U3UYECKUE SIBICHUS B MPUPOIE:
MOBEPXHOCTHOE HATSHKEHUE U KalWUISpHBIE SBJICHUS B MPUPOJE,
KpUCTauibl B mpupoze, uznydenue ConHila, 3aMep3aHue BOJAOEMOB,
Mopckue 6pu3bl, 00pazoBaHUE POCHI, TYMaHa, HHEsI, CHEra, SJIeKTPUUECKUE
ABJICHUSI B aTMocdepe, 3IEKTPUUYECTBO JKUBBIX OPraHW3MOB, MAarHUTHOE
noyie 3emMiH, Jpeid MOII0COB, POJIb MAarHUTHOTO TOJS IS KU3HH Ha
3emute, MOJISIPHOE CUSTHUE, TIPU 3TOM MEPEBOAUTH MPAKTHUECKYIO 33/1auy B
y4eOHYI0, BBIACIATh CYIICCTBEHHBIE CBOMCTBA (MpU3HAKH) (PU3MYECKUX
SIBIICHUM;

OMUCHIBaTh U3yYECHHbIE CBOMCTBA T€J M (PU3UYECKUE SIBICHUS, UCIONIb3YS
bu3nueckue BEIUYMHBI (TEMIEpaTypa, BHYTPEHHSSI SHEPTHsi, KOJIMYECTBO
TEIJIOTHI, yJedbHAs TEeIJIo0 EMKOCTh BEIIECTBA, yHAelbHAs TEIIOTa
IUIaBJICHUS, YJeJdbHas TeIIoTa mnapooOpa3oBaHMsl, YJIelbHas TEIIoTa
CropaHusi TOIUIMBA, KOA(D(UIIMEHT TMOJIE3HOTO JACHCTBUS TEIUIOBOM
MaITuHBI, OTHOCHUTENbHAS BIAXKHOCTh BO3/yXa, SJEKTPUUYCCKUN 3apsi,
cuja TOKa, JJEKTPUYECKOE HAINpPsIKEHUE, COMPOTUBIICHUE MPOBOJHUKA,
yIEeTbHOE  CONpPOTUBIEHWE  BemecTBa, pabora W MOIIHOCTH
AIIEKTPUYECKOTr0  TOKAa), TMpHU ONUCAHUM MPABWIBHO TPAKTOBAThH
(buU3MYEeCKU CMBICT MCHOJb3YEeMbIX BEIUYHMH, O003HAYEHUS U €IUHMIIbI
GU3MYEeCKUX BENMYMH, HAXOAWUTHh (OPMYJIBI, CBS3BIBAIONINE JTAHHYIO



(GU3MYECKYI0 BETUYHMHY C JPYTUMH BEJIMYWHAMH, CTPOUTH Tpaduxu
W3YYCHHBIX 3aBUCUMOCTEH (PU3NIECKUX BETTUYHH;

XapaKTEePU30BaTh CBOWCTBA T, (U3MYECKUE SIBICHUS U TIPOIECCHI,
UCTIONIB3YSl OCHOBHBIE TIOJIOKEHHUSI MOJICKYJISIPHO-KHHETUYECKOW TEOpUH
CTPOCHHS BEIIECTBA, MPHUHIIUI CYMEPHO3UINH MOJIeH (Ha Ka4yeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUS 3apsaa, 3akoH OMa Jyisl yyacTka LenH, 3aKOH
Jbxoyns—JleHlla, 3aKOH COXpaHEHHUs DJHEPruu, IMpH ITOM J1aBaTh
CIIOBECHYIO (hOPMYJIHPOBKY 3aKOHA M 3aIlMCHIBATh €T0 MAaTEMAaTHYECKOE
BBIPAKEHHE,

OOBACHATH (U3MUYECKHE TPOIECChl W CBOIMCTBA TEN, B TOM YHCIE U B
KOHTEKCTE CHUTyaIluid MPaKTUK OPUEHTUPOBAHHOTO XapaKTepa: BHISBIATH
PUYUHHOCIICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTHYECKUX
IIaroB C OMmopod Ha 1-2 HM3yYEHHBIX CBOWCTBA (PU3NYCCKUX SIBJICHUH,
bU3UYEeCKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

pematb pacu€rHble 3adadyd B 2—3 JCHCTBHS, WCIONB3YsS 3aKOHBI H
dbopmyIbl, CBSI3BIBAIONIHE (DU3UYECKUE BEIMYMHBI: Ha OCHOBE aHAIM3a
YCIIOBHSI 3aJlauyd 3alUChIBATh KPATKOE YCIIOBUE, BBISIBIATH HEIOCTATOK
JTaHHBIX Il peUIeHHs] 3aJadyd, BBIOUPATH 3aKOHBI M (QOPMYIIBI,
HEOOXOAMMBIC TSI €¢ pEIIeHHs, MPOBOAWTH PacYEThl W CPABHUBATH
MOJTy4YeHHOE 3HaUeHUE (PU3NYECKON BETMIMHBI C H3BECTHBIMU JAHHBIMU;
pacmo3HaBaTh MPOOJEMBI, KOTOpPbIE MOXKHO PEUIUTh MPH TOMOIIH
(bU3UYEeCKUX METOOB, HWCIIONB3YS OINHMCAHWE HWCCIEAOBAHUS, BBIICISATH
IPOBEPSIEMOE  TPEIONOKEHUE, OICHUBATh TMPABWIBLHOCTh TOPSIKA
IIPOBEICHMSI HCCIICIOBAHUS, JCJIaTh BHIBOIBI,

MPOBOJUTH OMBITHI 10 HAOTIOAEHWUIO (DU3NYECKUX SIBJICHUN WU
bu3nYECKUX CBOMCTB TeJ (KaUJUIPHBIC SBICHUS, 3aBUCUMOCTb JIaBIICHHUSI
BO3/lyXa OT ero 00b&Ma, TeMIlepaTypbl, CKOPOCTU MpOIecca OCTHIBAHUSA U
HarpeBaHusl MpPU H3IYUYECHUH OT I[BETa U3JIydarollel (Morjaoliaromei)
MOBEPXHOCTH, CKOPOCTh MCHApEHUsI BOJBI OT TEMIIEPATYpPhI KUIKOCTH U
IJIOMAA €€ TIOBEPXHOCTH, DJIEKTpU3AIMS TEel ¢ B3aUMOJICHCTBUE
DIIEKTPUYECKUX 3apsijioB, B3aWMOJICHWCTBHE TIOCTOSIHHBIX MAarHHUTOB,
BU3yaIM3allisl MAarHUTHBIX TOJeH MOCTOSHHBIX MAarHWTOB, JEHCTBUS
MarHUTHOTO TOJS Ha TPOBOJAHUK C TOKOM, CBOWCTBA JJEKTPOMATHHTA,
CBOMCTBA DJIEKTPOJBUTATENSI IOCTOSHHOTO TOKa): (OPMYIUPOBATH
IPOBEPSIEMbIC MPEIOIOKEHHS, COOUPATh YCTAHOBKY W3 MPEIJI0KEHHOTO
000pyI0BaHMs, OMMCHIBATH XOJ1 OMBITA U (POPMYIUPOBATH BHIBOIHI;
BBITIOJHATh ~ MPSIMBIE  W3MEPEHHUS  TEMIIepaTypbl, OTHOCHUTEIHHON
BJIQKHOCTH BO3/yXa, CHJIBI TOKA, HAMPSKCHUS C WCIOJIH30BAHUEM



aHaAJIOrOBBIX MPUOOPOB U JATYMKOB (PU3MUECKUX BEJIMYUH, CPAaBHUBATH
pe3yJbTaThl U3MEPEHUN ¢ YUETOM 3aJJaHHON a0COTIOTHON MOTPEIIHOCTH;
IPOBOANUTDH MCCIIEAOBAHNE 3aBUCUMOCTH OJTHOM (PM3UUECKOI BETHMUUHBI OT
IpPYyrol Cc  HCHOJIb30BaHUEM MPSMBIX HU3MEPEHHil  (3aBUCHUMOCTH
CONIPOTHUBJIEHUS IPOBOJHUKA OT €ro JUIMHBI, I[UIOWAAU IONEPEYHOTO
CEYEHMS U Y/AEJIbHOIO COIPOTHUBIICHHS BEUIECTBA MPOBOJIHUKA, CUIIbI TOKA,
UIYIIETO 4Yepe3 NPOBOJAHUK, OT HANOpsSHKEHUs Ha IPOBOJHUKE,
UCCJIEIOBAHUE MOCIEAOBATEIbBHOIO M MapajUIeIbHOIO  COEAMHEHUN
IPOBOJHMKOB): TUIAHUPOBATH MCCIIEJOBAHUE, COOMpPATh YCTAaHOBKY U
BBINIOJIHATh M3MEPEHUs], CIENysl MPEeJIOKEHHOMY IUIaHy, (PUKCHpPOBATH
pe3ynabTaThl MOJYYEHHOW 3aBUCMMOCTH B BHJE TaOnuil M TpaduKoB,
JI€JaTh BBIBOJIBI IO PE3YyJIbTATaM UCCIEAOBAHUS;

IPOBOJUTh KOCBEHHbIE W3MepeHUs (U3MYecKux BeAUYUH (ylenabHas
TEIVIO €MKOCTh BEILEeCTBA, COMPOTHBICHHE MPOBOJHUKA, paboTa u
MOIIIHOCTh 3JIEKTPUYECKOI0 TOKA): IUIAHUPOBATH HM3MEPEHUs, COOMpAThH
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIEAysl MPEIJIOKEHHON MHCTPYKLIUH, U
BBIYHCIIATH 3HAUCHUE BEJIMYNHBI;

coOJro1aTh MpaBuiia TEXHUKUA 0€30MaCHOCTH P paboTe C J1abopaToOpHBIM
obopynoBaHuEM;

XapaKTepU30BaTh TMPUHIMIBI  JACHCTBUS U3YYEHHBIX NOpUOOpPOB U
TEXHUYECKUX YCTPOHCTB C OMNOpPOM HA HX oOmucaHus (B TOM YHCIE:
CHUCTeMa OTOIUICHHUS JIOMOB, TUTPOMETP, MapoBas TypOWHA, aMIIEpMETP,
BOJIBTMETP, CUETUMK DJIEKTPUUYECKOM DSHEPTUHU, DIIEKTPOOCBETUTEIBHBIE
npuOOpBkI, HarpeBaTeIbHBIE IEKTPONPUOOPHI (IPUMEPDI), FTEKTPUUECKUE
NPETOXPAHUTEIH, JIEKTPOMArHUT, JIEKTPOABUIATEIb IOCTOSIHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3MYECKUX SBJICHUM U HEOOXOAMMbIC
duznyeckue 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTBIE TEXHUYECKHE YCTPOMCTBA W HU3MEPUTEIbHBIC
npuboOpsl 1O CXeMaM M CXEMaTUYHBbIM pHUCYHKaM  (KUIAKOCTHBIN
TEPMOMETP, TEPMOC, MCHUXPOMETP, TMIPOMETP, ABUTATENIb BHYTPEHHEIrO
CropaHusi, 3JEKTPOCKOIl, PEOCTaT), COCTaBISATh CXEMbI JJIEKTPUUECKHUX
LEMEN C MOCAEA0BATEIbHBIM U MapajuIeIbHbIM COCIMHEHUEM 3JIEMEHTOB,
pasznunuasi ycJIoBHbIE 0003HAUCHUS FIIEMEHTOB 3JIEKTPHUUECKHX IIeTIeH;
OPUBOAUTH  NpUMEphl  (HAXOAUTh  WHGOpPMAIMI0O O  NpUMeEpax)
IPAKTHYECKOTO HCIOJB30BaHUs (DU3MUECKUX 3HAHUN B MOBCEIHEBHOM
KU3HU JJ obecriedeHus: 0€30MacHOCTU MpH OOpalieHnu ¢ nmpudopamu u
TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHHUS 3J0pPOBbS U COOJIOJEHUS
HOPM 3KOJIOTUYECKOIO MTOBEJAEHUS B OKPYKAIOIIEH CpeE;



OCYIICCTBJIAATL  IMOMCK I/IH(I)OpMaHI/II/I (I)I/IBI/I‘ICCKOFO COACpKaHusA B
I/IHTCpHCTC, Ha OCHOB€ HMMCIOHIMUXCA 3HAaHUU U HYTéM CpaBHCHHA
JOIIOJIHUTCIBHBIX  HMCTOYHHKOB  BBIACIITH I/IHCbOpMa]_II/IIO, KOTOpas
ABIIACTCA HpOTPIBOpC‘IPIBOﬁ WJIA MOKET OBITh HC,Z[OCTOBCpHOﬁ;

WCITOJIB30BaTh MPHU BHITIOJIHCHUH YUYCOHBIX 3aJIaHUA HAYYHO-TIOMYJISIPHYIO
JUTEPATYpPy (PU3WUECKOTO  COAEp)KaHMSI, CIPABOYHBIE MaTepHUAIIbI,
pecypcbl cetn MHTEpHET, BIaaeTh NpuéMaMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3oBaHus HHPOPMAIIUU U3 OJHOW 3HAKOBOW CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIC MHCHMEHHBIE W KPAaTKHWE YCTHBIE COOOIICHUS,
0000mass wHPOpMAIMI0O W3 HECKOJBKUX HCTOYHUKOB (PU3UUECKOTO
colepXkaHus, B TOM 4YHCJIE IyOJIMYHO TIPEICTABISATH PE3YIbTATHI
MIPOCKTHOM WJIM MCCIEOBATEIHCKON NEATETLHOCTH, MPU 3TOM TPaMOTHO
UCIIOJIB30BaTh HW3YYCHHBIM TIOHATHHHBIA ammapar Kypca (HU3UKH,
COTIPOBOXKIATh BBICTYIUICHHUE MPE3CHTAIUCH;

IPY  BBIMOJHEHUU YYEOHBIX IPOCKTOB W HCCJICAOBAHMHA (PU3NUYSCKHUX
IIPOIIECCOB PacHpeeaTh OOS3aHHOCTH B TPYIIE B COOTBETCTBHH C
[IOCTAaBJIECHHBIMH 3aJadyaMH, CJIEOUTH 3a BBIIIOJIHEHUEM II1aHA AECHCTBUH U
KOPPEKTUPOBAaTh €ro, aJeKBaTHO OIICHWBaTh COOCTBEHHBIH BKJIAJl B
NEATENBHOCTD TPYIIIBI, BBICTPAWBATh KOMMYHUKATHBHOE
B3aMMOJICUCTBHE, MPOSIBIISISE TOTOBHOCTh Pa3peniaTh KOH(IUKTHI.

K xonIy 00yueHus B 9 kjiacce mpeaIMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMHUPOBAHHOCTH Y 00YJAIOIINXCS YMEHUM:

UCIIOJI30BaTh IMOHATHUS: CHCTEMa OT4YEéTa, MaTepHalibHasg TOYKa,
TPACKTOPHS, OTHOCUTEILHOCTh MEXaHWYECKOTO ABIMXKEHHUS, AedopMarus
(ympyrasi, miacTU4eckas), TpPEeHHE, LIEHTPOCTPEMUTENIbHOE YCKOpPEHHUE,
HEBECOMOCTh M TEperpy3Kku, IEHTP TsHKECTH, aOCONIOTHO TBEPIAOE TeEJO,
LHEHTP TSHKECTH TBEPJOTO Tella, paBHOBECHE, MEXaHUUECKUE KosieOaHus u
BOJIHBI, 3BYK, HH(PA3BYK U YIbTPA3BYK, 3JIEKTPOMArHUTHBIE BOJHBI,
IIKaJa 3JIEKTPOMArHUTHBIX BOJH, CBET, OJIM30PYKOCTh U JAIbHO30PKOCTb,
CHEKTPbl UCIYCKAHUS M TOTJIONICHUs, anb(a, OeTa- U raMmma-u3aydeHus,
U30TOIIbL, SIAEPHAS] SJHEPIETHKA;

pasznuyarh SBJICHHS (PAaBHOMEPHOE M HEPABHOMEPHOE MPSMOJIMHENHOE
JBUKEHUE, PABHOYCKOPEHHOE MPSIMOJMHEHHOE ABUKEHUE, CBOOOIHOE
NaJIEeHUE TeJ, PABHOMEPHOE JIBUJKEHHE 110 OKPYKHOCTH, B3aUMOJEHCTBHE
TeJ, PEaKTUBHOE JBUXKEHUE, KOoJeOaTellbHOE JBIKEHUE (3aTyXalollue U
BBIHYKJIEHHbIE KOJIEOaHHUsI), PE30HAHC, BOJHOBOE JBM)KEHHE, OTPAKEHUE
3ByKa, NPSIMOJINHEWHOE PacHpOCTPaHEHUE, OTPAKEHUWE WU MPEJTOMIICHHE



CBETa, MOJIHOE BHYTPEHHEE OTPAKEHHUE CBETA, PA3JI0KEHUE OEJI0ro CBeTa B
CIIEKTp W CJIOKEHHE CIEKTpPaJbHBIX IIBETOB, JUCIEPCUS CBETA,
€CTECTBEHHAs1 PaJUOAKTUBHOCTh, BOBHUKHOBECHUE JIMHEWYATOrO CIEKTpa
U3JIyYEHUS ) 10 OMMUCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JTEMOHCTPUPYIONTUX JTaHHOE (PU3HYECKOE SIBIICHHE;

pacmo3HaBaTh TPOSBICHHE W3YYCHHBIX (U3WYECKUX  SBJICHUA B
OKpyXXaroleM Mupe (B TOM uuclie (PU3NUecKue SBJICHUS B MPUPOJE:
MPUJIUBBI U OTJIUBBI, IBUKEHUE MIaHET COJIHEUYHON CUCTEMBI, PEAKTUBHOE
JBUKCHHE JKUBBIX OPraHMW3MOB, BOCIPUSTHE 3BYKOB JKHUBOTHBIMH,
3EMJICTPSICEHUE, CEHCMUYECKHWE BOJHBI, I[yHaMH, 03XO0, I[BETa Tel,
OTNITHYECKHUE SIBJICHUS B TPHUPOJE, OMOJOTHYECKOE JEHCTBHE BHIUMOTO,
yIbTPadUOJIETOBOTO M PEHTTCHOBCKOTO HW3JIYYEHUM, €eCTeCTBEHHBIN
pPaIMOAKTUBHBIN (OH, KOCMHYECKHE JIy9H, PATUOAKTUBHOE H3ITyUYCHHE
MPUPOAHBIX MHUHEPAIOB, JEUCTBUE PAAUOAKTUBHBIX HW3JIYy4YCHUU HA
OpraHu3M 4eJIOBEKa), MPH STOM NEPEBOAUTHL NMPAKTUUECKYHO 3a/ady B
y4eOHYI0, BBIICIATHh CYIICCTBEHHBIE CBOWCTBA (MpPU3HAKU) (U3HUUECCKUX
SIBJICHUU

OTNHUCHIBaTh M3YYEHHBIE CBOMCTBA Te U (PU3UYECKUE SIBJICHUSI, UCTIOJIb3YS
bu3ndecKue BENWYWHBI (CPEIHSS W MTHOBEHHAs CKOPOCTh Tejla MpH
HEPABHOMEPHOM [IBUKCHUHU, YCKOPEHHE, MEPEMEIICHUE, MYyTh, YIJIOBas
CKOpOCTh, CHWJIa TPEHHMS, CHjia YIOPYTOCTH, CHJIA TSXKECTH, YCKOPEHHE
CBOOOJTHOTO TMAJIEHUs, BEC Tela, HUMIYJIbC TeJa, HWMITYJIbC CHJIBI,
MeXaHuueckas paboTa M MOUIHOCTh, MOTEHIIMAJbHAs DSHEPrus Tela,
MOJHATOTO HAJ NMOBEPXHOCTBIO 3€MJIM, MTOTCHIIMAJIbHAS SHEPIUsl CKATOU
MPYKUHBI, KHUHETUYECKAs DSHEPIrUus, NOJHAsA MEXAHWYECKas DHEprus,
MepUOoJ U YacToTa KojeOaHu, JUIMHA BOJHBI, TPOMKOCTb 3ByKa W BBICOTA
TOHA, CKOPOCTh CBETA, MOKAa3aTeb MPEIOMIIEHUS CPElibl), IPU ONMHCAHUU
MPAaBWIBHO TPaKTOBAaTh (PU3MYECKUM CMBICIT HCIIOIb3YEMbIX BEIUYHH,
0003HaYeHUS W E€IUHUIIBI (PU3UYECKUX BEJIMYUH, HAXOAUTh (hOPMYIIHI,
CBSI3BIBAIONIME JTAHHYIO (PU3WUYECKYIO0 BEIMYHUHY C JIPYTUMU BEIMYUHAMH,
CTPOUTH TPaPUKKU U3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYMH;
XapaKTEepPU30BaTh CBOWCTBA T, (U3MYECKUE SIBICHUS U TIPOIECCHI,
VCMOJIb3YSl 3aKOH COXPAHEHHSI DHEPrUHU, 3aKOH BCEMHUPHOI'O TITOTEHUS,
MPUHIUIT CYNEPHNO3UIMUA CHUJI, TPUHIUMII OTHOCUTENbHOCTH [amumes,
3aKOHbI HBIOTOHA, 3aKOH COXpAaHEHHS UMITYJIbCA, 3aKOHBI OTPAXEHUS U
MPEJIOMJICHUSI CBETA, 3aKOHBI COXPAaHEHHUS 3aPsAI0BOTO U MaCCOBOTO YUCEI
NpU SJAEPHBIX PEaKIUAX, MPH 3TOM JaBaTh CJIOBECHYIO (HOPMYJIHPOBKY
3aKOHA M 3alUChIBaTh €r0 MATEMATHYECKOE BBIPAKEHHUE;



OOBACHATH (U3MUECKUE MPOLIECCHl U CBOMCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CHUTyallMil MPAKTHUK OPUEHTUPOBAHHOI'O XAPAKTEPA: BBIABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHUE U3 2—3 JOTHUECKUX
[IaroB ¢ ONoOpod Ha 2—3 HM3yYEHHBIX CBOMCTBA (DU3MYECKUX SIBIICHUM,
bu3nyeCKrX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiatb pacy€THble 3anadd  (omuparomuecs Ha cuctemMy u3  2-3
ypaBHEHU), UCTIOJB3YS 3aKOHBI U (DOPMYJIbI, CBSA3BIBAIOIINE (PU3NUYECKUE
BEJIMYMHBI: HA OCHOBE aHalIM3a YCJIOBHUS 3a7auMd 3alKChIBATh KPATKOE
YCIIOBHUE, BBISBIATh HENOCTAIONIME WM M30BITOUHBIE JaHHbBIE, BHIOMPATH
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE ISl pEUICHUS, IPOBOAUTH PACUETHI U
OLICHWBATh PEAIUCTUYHOCTh TOJYYEHHOTO 3HaueHus (HU3HUECKOi
BEJIUYMHBIL;

pacno3HaBaTh MpPOOJIEMbl, KOTOPbIE MOXXHO PEHIUTh TpPHU T[OMOIIH
($u3NYECKUX METOJIOB, HCIIONB3YysS OMHCAHWE HCCIICAOBAHUS, BBIIEIATH
pPOBEPSIEMOE MPENANOJIOKEHHWE, OLEHUBATh MPABWIBHOCTh MOPSIKA
NPOBEICHUS]  UCCIEOBAHUS, JIeNIaTh  BBIBOJbI, HMHTEPIPETUPOBATH
pe3yabTaThl HAOJIOIEHUI U OTIBITOB,;

IPOBOJUTH OMbBITHI 1O HAOMIOJEHUIO (PU3WYECKUX SBJICHUN WU
¢usznyecKkux CBOWCTB Teln (M3ydeHHE BTOpOro 3akoHa HproToHa, 3akoHa
COXpaHEHUS HHEPTUH, 3aBUCUMOCTb NEpUoAa KojJeOaHUW MpPYKMHHOTO
MasTHUKA OT MaccChl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aAMIUTUTY/IBI MAJIBIX KOJICOAHMM, IPSIMOJIMHEHHOE PaCIPOCTpaHEHUE CBETA,
pasiiokeHue 0enoro cBeTra B CHEKTP, U3YyYEHUE CBOMCTB M300pa)KeHUS B
IJIOCKOM 3€pKajle U CBOMCTB H300pakeHHs MpeAMeTa B COOMparolien
AuH3e, HAOMIOJCHHE CIUIOIIHBIX W JIMHEWYaTBhIX CIEKTPOB H3IyYeHUs):
CaMOCTOSITEJIbHO ~ CcOOMpaTh YCTAaHOBKY K3 U30BITOYHOTO Habopa
o0Opy/lOBaHUs, ONUCBHIBATH XOJ  ONbITA W  €ro  pe3yJbTaThl,
(dbopMynIupOBaTh BHIBOBI;

MPOBOJUTH MPU HEOOXOJIUMOCTH CEPUI0 MPSIMBIX HU3MEPEHUM, onpenensis
CpenHee 3HAa4YeHHE H3MEpsIeMOoN BeauuuHbl ((POKycHOE paccTosHue
cobuparomeld JIMH3bI), OOOCHOBBIBATH BBIOOpP crmoco0a HM3MEpPEHUS
(M3MEpUTENBHOTO TTPUOOpPA);

IPOBOAUTH HCCIEAOBAHUE 3aBUCHUMOCTEH (U3UYECKUX BEIMYUH C
UCIIOJIb30BAaHUEM TMPSAMBIX HU3MEPEHHUI (3aBUCUMOCTh MYTH OT BpPEMEHHU
IpyU PaBHOYCKOPEHHOM JBM)KEHHU O€3 HayalbHOW CKOPOCTH, IMEpHOoa
KOJIe0aHUN MaTeMaTH4YEeCKOrO0 MAasTHHKA OT JUIMHBI HUTH, 3aBUCHUMOCTH
yria OTpa)K€HUs CBETa OT yria MaJeHUs W yria MpeJoMJIEHUs OT yIJa
NaJieHus): TIUIAaHUPOBATh HCCIEJOBaHHE, CaMOCTOATEIbHO COOHpaTh



YCTAHOBKY, (DUKCHPOBAaTh pE3yJNbTaThl IOJYyYEHHOH 3aBUCHUMOCTH
¢u3nUecKUX BEJIWYMH B BUJAE TAOMUI] M Tpa(HKOB, NENaTh BBIBOABI IO
pe3yabTaTaM HCCIeA0BaHNUS;

IPOBOJIUTH KOCBEHHBIE HW3MEpPEeHHUs (UINUYECKUX BEIUYUH (CpeqHss
CKOpOCTh M YCKOpEHHE Tela MpHU pPaBHOYCKOPEHHOM JBUKECHUH,
YCKOpEHUE CBOOOIHOIO MAaJeHUs, KECTKOCTh MPY>KUHBI, KO3(DPHUIIMEHT
TPEHUSl CKOJBKEHUS, MeXaHuyeckas paboTa W MOIIHOCTb, 4acToTa M
nepuoa KojeOaHWH MaTeMaTH4YeCKOro M MPY>KUHHOTO MAasTHUKOB,
OTNTHYECKass Cujla COOMparoIel JMH3BL, PAJAHOAKTHBHBIA  (OH):
IUIAHUPOBATh HU3MEPEHHs, COOMPATh SKCIEPUMEHTAIbHYIO YCTaHOBKY H
BBITMIOJHATh U3MEPEHHUS, CIEAys MPEI0KEHHON WHCTPYKIIUU, BHIYUCIIATH
3HAa4YeHHE BEJIMYMHBI U aHAJM3UPOBATh MOJTy4YEHHBIE PE3YIbTaThl C YIETOM
3aJJaHHOW MOTPEIIHOCTH U3MEPEHUH;

co0roAaTh npaBuiIa TEXHUKU O€30MacHOCTH MpHU padoTe ¢ 1ab0paTOPHBIM
000py/I0BaHUEM;

pa3nuyuaTh OCHOBHBIE TPU3HAKM HW3YYCHHBIX (DU3MUECKUX MOJEIEH:
MaTepuajgbHas TOuYKa, aOCONIOTHO TBEPAOE TENIO, TOUYEUHBIM HCTOYHHK
CBETa, JIyd, TOHKas JMH3a, IUJIaHETapHas MOJeNb aToMa, HYKJIOHHas
MOJIeJIb ATOMHOTO /1A,

XapaKkTepu30BaTh TMPUHIMIBI JCHCTBUS H3YYEHHBIX MPUOOPOB |
TEXHUYECKUX YCTPOICTB C OMOpOW Ha WX ONHCaHus (B TOM 4YHCIE:
CHOUJIOMETp, NATYMKH TOJIOKEHHUS, PACCTOSHUS U YCKOPEHHS, paKera,
3XOJIOT, OYKH, TIepHUcKom, (oToanmapaT, ONTHYECKUE CBETOBOJBI,
CHEKTPOCKOI, JO03MMETp, Kamepa BuibcoHa), HCHOIB3ys 3HAHUA O
CBOMCTBaX (U3MYECKUX SABJICHUM U  HeoOXoauMmele (uU3MUECKUE
3aKOHOMEPHOCTH;

UCIIOJIb30BAaTh CXEMbl U CXEMAaTHYHbIE PUCYHKH HM3YYEHHBIX TEXHHUUYECKUX
YCTPOMCTB, U3MEPUTENBHBIX MPUOOPOB M TEXHOJOTUYECKUX IMPOILIECCOB
Opy pelIeHu Y4eOHO-TIPAKTUYECKUX 3a/a4, ONTHYECKHUE CXEMBI IS
MOCTPOCHUS N300paXEHHI B IIIOCKOM 3€pKajie U COOMpAIOLIEH TNH3E;
OPUBOAUTE  HpUMEpbl  (HaXOOuTh HMHPOpPMALKMIO O  I[pHUMEpax)
NPaKTUYECKOTO HCIOIb30BaHUS (U3NUYECKUX 3HAHUKA B TOBCEIHEBHOI
XKU3HU JJi obecriedeHusi 0€30MacHOCTU MpH OOpaleHnu ¢ npudopamu u
TEXHUYECKUMHU YCTPOMCTBaMHU, COXPAHEHUS 3/0pOBbS M COONIOJEHUS
HOPM 3KOJIOTUYECKOTO MOBEJCHHSI B OKPY>KaIOIIEH cpee;

OCYIIECTBIISAITh MOMCK HMHPOpMAIMU  (PU3NYECKOTO COACpKAHUS B
HuTtepHere, caMOCTOATENHHO (GOPMYIHPYS MOUCKOBBIN 3aIIPOC, HAXOAUTh



NyTH OMNpPEAeNIeHUs TOCTOBEPHOCTH TMOJyYeHHONU MH(OpPMAIMU HAa OCHOBE
UMEIOIINXCS 3HAHUHM U IONOJIHUTEIbHBIX UCTOYHUKOB,;

UCIIOJIb30BaTh MPH BBHIMOJIHEHUU yU4E€OHBIX 3aJaHUIl HAYYHO-MOMYJISIPHYIO
auTepatypy  (usmdeckoro - coaep:KaHHs, CIPaBOYHBIE MaTEPHUAIIBI,
pecypcebl cety HTEpHET, BiiageTs npuéMamMu KOHCIIEKTUPOBAaHUS TEKCTa,
npeobpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/aBaTb COOCTBEHHbIE NMUCHbMEHHBIE U YCTHBIE COOOIIEHUS HAa OCHOBE
MHPOpPMAIlMM U3 HECKOJbKUX HCTOYHMKOB (PU3UUYECKOTO COJEpIKaHus,
nyOIMYHO MPECTABIATH PE3YIbTaThl MPOSKTHOM WU UCCIIEI0BATENBCKOM
NEeATEIbHOCTH, IIPU O3TOM TIPaMOTHO  MCIOJIb30BaTh  W3Yy4YCHHBIN
NOHSATUWHBIN amnmapar u3y4aemoro pasiena (U3UKH U CONPOBOXKIATH
BBICTYIUICHHE TMIpe3eHTalel ¢ Yy4éToM OCOOEHHOCTEH ayauTOpUHU
CBEpPCTHHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
KoumnuecTBo yacos DJIEKTPOHHBIE
Ne HanmeHnoBaHMe pa3ie/ioB U TeM (ungpossie)
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paboThbI paboThI pecypebt
Pa3znen 1.@u3uka u e¢ poJib B NO3HAHNH OKPY:KAIOIIEro MUpPa
bu6mmoreka [IOK
1.1 ©usuKa - Hayka O IPHPOZe 2 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
1.2 Du3HIECKUE BETHTHHEI 2 1 https://m.edsoo.ru/7f416194
. Bbu6nmuoreka [JOK
1.3 EcrecTBeHHOHAYUYHBI METO]T TO3HAHUS 2 1 https://m.edsoo.ru/7f416194
Hroro no paszneny 6
Pa3znen 2.IlepBoHayasibHble CBeIEHUS 0 CTPOEHUHU BelleCcTBa
bu6mmoreka [IOK
2.1 Crpoenne sewectsa 1 https://m.edsoo.ru/7f416194
JIBr>KeHUE 1 B3aUMOJICVCTBUE YaCTHI] bubmmoreka [JOK
22 BEIIECTBA 2 1 https://m.edsoo.ru/7f416194
Bbubnmuoreka [JOK
2.3 ArperaTHble COCTOSTHUSI BEIIECTBA 2 https://m.edsoo.ru/7f416194
Hroro no pazgeny 5




Paznen 3./IBu:xeHue U B3auMo/ieilicTBHE TeJl

bubmuorexa [JOK
3.1 Mexannueckoe nBHKEHNE 3 https://m.edsoo.ru/7f416194
3.2 Nuepuus, Mmacca, IIOTHOCTh 4 bubmmoreka [JOK
https://m.edsoo.ru/7f416194
bubmuorexa [JOK
3.3 Crma. Buget cnn 14 https://m.edsoo.ru/7f416194
Hroro o pazneny 21
Pasnen 4./laBjieHue TBEPABIX TeJl, }KMIKOCTEH U ra3oB
Hasnenue. [lepenaya naBieHus: TBEpAbIMU bu6mmoreka [IOK
4.1 TeJIaMHM, )KUJKOCTSIMU U ra3zaMu 3 https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.2 Hasnenue xKuaKoCTH S https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.3 ATMOc(epHoe aBiieHue 6 https://m.edsoo.ru/7f416194
JlelicTBrE MKUJKOCTH U ra3a Ha MOTPY>KCHHOE bubmuorexa [JOK
4.4 B HUX TEJIO 7 https://m.edsoo.ru/7f416194
Hroro o pasneny 21
Pazgen 5.Pabora u MOIIIHOCTH. JHEPIUs
bubmuorexa [JOK
5.1 Pabora 1 MomIHOCTH 3

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




Bbu6nmuoreka [JOK
5.2 IIpocTble MeXaHH3MbI S 1 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
5.3 MexanuecKas SHeprus 4 1 1 https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHoe Bpems 3
OBHIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 68 3 12
8 KIIACC
KosmnuecTBo yacos DJIEeKTPOHHbIE
No 11/ HaumeHoBaHue pa3/iesioB U TeM (ungpossie)
]
e nporpaMmaI Beero KoutpoanHbie | IlpakTuueckue obpasoBaTesibHbIe
padoThI paGoThI pecypcebl
Pa3nen 1.TenyioBble ABJI€HUS
. bubanorexa [HOK
1.1 CTpoeHue U CBOMCTBA BEIIECTBA 7 https://m.edsoo.ru/7f418 1 ce
Bbu6nmuoreka [JOK
1.2 Tenosbie mpouecce! 21 1 S https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 28
Pa3znen 2.9/1iekTpuyecKkue 1 MArHUTHBIE SIBJICHUS
DneKTpUYecKue 3apsiibl. 3apsyKEHHbIE Tela bubmmoreka [IOK
2.1 U X B3aUMOJIcHiCTBHE 7 1 https://m.edsoo.ru/7f4181ce




. . bubmuorexa [JOK
2.2 IToCTOSHHBIN JIEKTPUUYECKUIN TOK 20 1 7 https://m.edsoo.ru/7f418 1 ce
Bbu6nmuoreka [JOK
2.3 MarHuTHBLIC ABIICHHS 6 1 1.5 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
24 OIEKTPOMArHUTHAS MHAYKLHS 4 https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PeszepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68 3 14.5
9 KJIACC
KosmnuecTBo yacos DJIEeKTPOHHBIE
No 11/ HaunmeHoBaHMe pa3jeioB U TeM (ungpossie)
]
e IPpOorpamMMalI Beero Konrpoannbie | IlpakTHueckue obpa3oBaTeabHbIe
paboThbI paboThbI pecypebt
Pa3nen 1.Mexannuyeckue siBJeHHUs
MexaHndeckoe IBUKEHNE U CIIOCOOBI €r0 bu6mmoreka [IOK
L1 ONUCaHUS 10 1 https://m.edsoo.ru/7f41a4a6
. bubnnorexa [HOK
12 Bsanmozeicrue Ten 20 1 3 https://m.edsoo.ru/7f41a4a6
Bbu6nmuoreka [JOK
13 3aKOHBI COXpaHEHH 10 3 https://m.edsoo.ru/7f41a4a6




Hroro no pazneny 40
Pa3zgen 2.Mexannueckue KoJ1e0aHus U BOJHEI
bubmuorexa [JOK
2.1 Mexamueckne xonebatus 7 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 Mexanuieckne BOIHbL 3BYK 8 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15

Pa3znen 3.9/ieKkTpOMAarHuTHOE 1M0JIe M 3JIEKTPOMATHUTHBIE BOJHbI

DIIEKTPOMArHuTHOE MOJE U

bubmuorexa [JOK

3.1 3JIEKTPOMATHUTHBIE BOJIHBI 6 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pa3nen 4.CBeToBbIE IBJICHUS
4.1 3aKOoHBI paCpOCTPAHEHHUS CBETA 6 bubmmoreka [JOK
https://m.edsoo.ru/7f41a4a6
4.2 JIMH3BI ¥ ONTHYECKHE TPUOOPHI 6 ng g;;?:;;gg}éﬂl adat
bu6mmoreka [IOK
4.3 Paznoxxenue 6enoro cBera B CIIEKTP 3 https:/m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15




Pa3zgen 5.KBaHTOBLIE IBJICHUSA

bu6mmoreka [IOK
5.1 Hcnyckanue u MOIIOMEHne CBeTa arOMOM 4 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
5.2 Crpoenue aToMHOTO s11pa 6 1 https://m.edsoo.ru/7f41a4a6
Bbu6nmuoreka [JOK
5.3 slnepHbie peakuuy 7 1 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pasznen 6.I1oBTOPUTEILHO-0000 1AM MOYJIb
[ToBTropenue u 0000IIEHUE CONEPIKAHUS bubmmoreka [IOK
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Hroro no pazneny 9
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®dusuka — HayKa O PUPOJIE.
SIBreHust npupoabl




duznueckue ABICHUI

®dusnuecKkue BETMINHBI U HX
U3MEpeHne

VYpok-uccnenosanue "M3mepenue
TeMIepaTypbl IPH TOMOIIX
KUJIKOCTHOTO TEPMOMETpPA U AATUUKA
TeMIneparypol”

MeTobl HayYHOT'O TIO3HAHUSI.
Onwucanue pU3NUECKUX SBICHUN C
IIOMOILBIO MOJEIEH

bu6nmuoreka [JOK
https://m.edsoo.ru/ff09{72a

VYpok-uccnenosanue "l[Iposepka
TUIOTE3bI: JaTbHOCTD MOJIETA MIAPHKA,
MYIIEHHOTO TOPU30HTAIEHO, TEM
0oJbIIe, YeM OOJIbIIe BEICOTA TTycKa"

Crpoenue BemecTBa. ONbITHI,
JTOKa3BIBAIOIIUE JUCKPETHOE
CTPOCHHUE BEIECTBA

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

JIBM>KeHHE YacTHI] BEIIeCTBa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a013e

VYpok-uccinenoBanue  «OmNbITBI 1O
HaOJIFO JEHUTO TEIUIOBOTO
pacuIupeHus Ta30B»

10

AFpeFaTHBIe COCTOAHHA BCUICCTBA




Oco0eHHOCTH arperaTHbIX COCTOSHUN
Bo/ibI. O000IIEHNE 110 pa3ieny

but6mmoreka [IOK

1 «IlepBoHAYaIbHBIC CBENCHHS O https://m.edsoo.ru/ff0a0378
CTPOCHHH BEIIECTBAY
Mexannueckoe IBHKEHUE.

12 PaBHOMEpHOE U HEPABHOMEPHOE Bubmmoreka [IOK
JBHKEHHE https://m.edsoo.ru/ff0a05c6

bubmunoreka LIOK
13 Cxopocts. EaunuLbI CkOpoCTH https://m.edsoo.ru/ff0a079c¢
but6mmoreka [IOK

14 Pacuer nmytu 1 BpeMeHU ABUKEHUS https://m.edsoo.ru/fl0a0acd
WNueprusa. Macca — mepa bubnuoteka [JOK

15 WHEPTHOCTH TEN https://m.edsoo.ru/ff0a0c10
IInoTHOCTE BemiecTBa. Pacuet Macchl bubmunoreka LIOK

16 1 00beMa Tejia 0 €ro INIOTHOCTH https://m.edsoo.ru/ff0a0fee
JlaGopaTopHas pabora «OnpezaeneHne

17 MJIOTHOCTH TBEPAOTO TEJay»
Pemenue 3agay mo reme "IIIOTHOCTE bu6mmoreka [IOK

18 BemecTna"” https://m.edsoo.ru/ff0al23c
Cuita Kak XxapaKkTepUCTHKA

19 B3auMoiecTBus Tei. Cuna
ynpyrocts. 3akoH ['yka

0 JlaGopaTopnas pabora «M3ydeHwue

3aBUCHUMOCTHU PACTAKCHUA




(meopmanym) mpyKUHBI OT
IIPUJIOKEHHOHN CUIIBI»

21 SIBnenmne TaroreHus. Cuia TSHKECTH
CBA3b MEXKY CHUJION TSKECTH U

o) Maccoii Tena. Bec tena. Pemenne brbnmorexa IOK
3amad 1o Teme "Crta TokecTH" https://m.edsoo.ru/ff0al778

’3 Cuiia TsSKeCTH Ha APYTrHX IJIaHeTax. bubmmoreka [JOK
dusnyeckue XxapaKTePUCTUKH TUTaHET https://m.edsoo.ru/ff0al502

bubmunoreka LIOK
24 Msmepenne cuit. Jlnnamomerp https://m.edsoo.ru/ff0al8cc
bubmunoreka LIOK

25 Bec Tena. Hesecomocts https://m.edsoo.ru/ff0al778
CnoxxeHue AByX CHUJI, HalPaBJIE€HHBIX

26 10 OJHOM IPSMOIA. bubmiorexa LHOK
PaBHOJIEHCTRYIOMAS CHIT https://m.edsoo.ru/ff0ala70
Pemienue 3amad mo Teme

27 "P L n

ABHOJICHCTBYIOMIAS CHJT

Cuna TpeHusd u e€ Buabl. Tpenue B bubnuoteka [JOK

28 IIPUPOAE U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopaTtopHnas pabora «3yuenue
3aBUCUMOCTH CHJIBI TPEHUS

29 CKOJIBYKEHUS OT CUJIbI JABJICHUS U bubimoreka [IOK
XapaKTepa COMPHKACAIOLIIXCS https://m.edsoo.ru/ff0alcc8
ITIOBEPXHOCTEMN

30 Pemenue 3amau Ha onpenencHue

PaBHOACHCTBYIONIEH CUIIBI




Pemenne 3amau no Temam: «Bec

bubmunoreka LIOK

31 tenay, «['padudeckoe n3o0paxkeHue https://m.edsoo.ru/ff0alde0
cuimy, «Cunely, «PaBHoAEHCTBYIOIIAS
CHII»
KontponpHast pabGora mo Temam:
«MexaHndeckoe JIBIDKCHHE,
32 «Macca, III0THOCTBY, «Bec Temay,
«I"padnueckoe n300pakeHUE CHIDY,
«Cubn»
Jasnenune. CiocoObl yMEHBIIIEHUS U bu6mmoreka [IOK
33 YBEJTUYECHUS JTABJICHUS https://m.edsoo.ru/ff0a20a6
JlaBrenue ra3za. 3aBUCUMOCTD
34 JIaBJIEHUS ra3a OT 00beMa, Bubsmorexa LIOK
TeMIepaTyphl https://m.edsoo.ru/ff0a2376
[lepenaua naBneHus: TBEPABIMU
35 TeJIaMU, )KHJIKOCTSIMHU U Ta3aMHu. bubmuorexa LIOK
3axon Iackans https://m.edsoo.ru/ff0a25b0
JlaBiaeHue B )XMAKOCTH U rase, but6mmoreka [IOK
36 BBEI3BAHHOE IEWCTBUEM CHJIBI TSDKECTU https://m.edsoo.ru/ff0a2718
Pemienne 3aga4 o reme «JlapieHue B but6mmoreka [IOK
37 JKHJIKOCTH U rase. 3akoH Ilackaisy https://m.edsoo.ru/ff0a2826
5 but6mmoreka [IOK
38 Coobaromuecs cocybl https://m.edsoo0.ru/ff0a2970
. bubmunoreka LIOK
39 IM'mapaBamyeckuit mpecc

https://m.edsoo.ru/ff0a3136




Manomertpsl. IlopuiHeBoi

40 JKAJIKOCTHBIN Hacoc
ATmocdepa 3eMiIH 1 IPUYHUHBL €€ Bu6muotexa [JOK

41 CYLLIECTBOBAHUSA https://m.edsoo.ru/ff0a2b5a

42 Bec Bo3nyxa. ATMochepHoe bubnuoteka [JOK
JIaBIICHUE https://m.edsoo.ru/ff0a2b5Sa
N3mepenne armocepHOTo TaBICHUS. bubnuoteka [JOK

43 OnbiT Toppuueriu https://m.edsoo.ru/ff0a2da8
3aBUCHUMOCTB aTMOC(EepHOTO

44 JIABJIEHUS OT BBICOTHI HaJl yPOBHEM brbmotexa LIOK

https://m.edsoo.ru/ff0a2fc4

Mopst
Bapomerp-anepoun. AtmochepHoe bubmmoreka [JOK

45 JIABJICHHUE HA PA3JINYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
Pemenue 3amgau no reme "

46 A "

TMOC(EpHOE J1aBIICHHUE

JlelicTBUE )KUJIKOCTH Y ra3a Ha

47 TIOTPY’KEHHOE B HHX TEJO. brbmiorexa LIOK

https://m.edsoo.ru/ff0a3276

ApxumenoBa cuia
JlaboparopHas pabota «OnpeneneHue

48 BBITAJIKMBAIOIICH CHIIBL, but6mmoreka [IOK

JICUCTBYIOIIEH Ha TEJO, MOTPYKEHHOE
B JKHJIKOCTb)»

https://m.edsoo.ru/ff0a33fc




JlaboparopHast paboTa 1o Teme
«MccnenoBanue 3aBUCIMOCTH Beca

bubmunoreka LIOK

49 Tela B BOAE OT 00bEMa MOrPyKEHHOM https://m.edsoo.ru/ff0a3514

B JKUJIKOCTb YacCTH TeJIay
bubmunoreka LIOK

30 Tlnasatue rexn https://m.edsoo.ru/ff0a3a96
JlaboparopHas paboTa
"KoHcTpynpoBaHue apeomeTpa win

S1 KOHCTPYUPOBAHUE JIOJIKU 1
onpeJieJIeHUue eCrpy30noabeMHOCTH"

52 Pemenue 3anau o remam: «lInaBanue bubmuoreka [{OK
cynoB. BoznyxomniaBanuey, https://m.edsoo.ru/ff0a3654
«/laBneHue TBEpABIX TEN, KUIKOCTEH
Y Ta30B»

KoHnTtponbHast pabora mo Teme

33 «/laBneHue TBEpABIX TEN, KUIKOCTEH

Y Ta30B»
bub6mmnoreka LIOK

54 Mexannieckas pabora https://m.edsoo.ru/ff0a3f82

bubmunoreka LIOK

S5 MomHocTs. EanHuIb: MOIHOCTH https://m.edsoo.ru/ff0a3f82
VYpok-uccnenosanue "Pacuer

56 MOIIIHOCTH, Pa3BUBAEMOMU IIPU

OIBEME 10 JiecTHHUIlE"




[IpocTeie MexaHu3Mbl. Pbryar.

57 P
aBHOBECHE CUJI Ha pblyare
Prraaru B TexHuke, OBITY U IPUPO/IE.

53 JlaGopaTtopHnast pabota 0.5 Bu6mmoreka [JOK
«HccnenoBanue yciioBUil paBHOBECHS ’ https://m.edsoo.ru/ff0a478e
phIyara»

Pemmenue 3agay mo reMme «Y CI0BUS but6mmoreka [IOK

59 PaBHOBECHS phlUara» https://m.edsoo.ru/ff0a48a6
Koaddunment noneznoro neicTeust
Mexanu3ma. Jlaboparopnas pabota

60 «M3mepenne K11/ HakinoHHOM 0.5
MIJIOCKOCTHY
Pemenue 3agau no reme "PaborTa, bubmunoreka LIOK

61 MortHocTh, KIT/" https://m.edsoo.ru/ff0a4c48

62 Mexanuyeckas SHEpPIusl. bubmmoreka [JOK
Kunernueckas 1 moTeHIIHaIbHAs https://m.edsoo.ru/ff0a4252
SHeprus
3aKOH COXpaHEHHSI MEXaHUYECKON bubmuorexa [JOK

63 SHEPIHU https://m.edsoo.ru/ff0a4360
YPpOK-3KCIIEpUMEHT 110 TEME
"IKCEePUMEHTAIBHOE ONPEICTICHUE
W3MEHEHUSI KHHETUYECKON U

64 1

NOTEHIIMATBHON SHEPTUU NPU
CKATBIBAHUHU TEJIA 110 HAKJIIOHHOU
mIockocTu"”




KoHnTponbHast paborta mo Teme
65 1 1
«PaboTta 1 MOIIIHOCTH. DHEPTHUS
PesepBHblit ypok. PaboTta ¢ Tekctamu bubmmoreka [IOK
66 mo TeMe "MexaHndeckoe JBMKeHHe" 1 https://m.edsoo.ru/ff0adee6
Peseprublit ypok. Pabora ¢ Tekctamu
67 1o TeMe "JlaBneHne TBEPIBIX TEl, 1 bubnmorexa LIOK
JKHIKOCTEH 1 raszos” https://m.edsoo.ru/ff0a4ffe
PeseprubIit ypok. PabGora ¢ Tekctamu
68 o Teme "Pabora. MOIIHOCTE. 1
Ouneprug"”
OBILIEE KOJIMYECTBO YACOB I10
TIPOrPAMME 68 3 12
8 KIIACC
KoimnuecTBo yacos DJIEKTPOHHBIE
Ne Harta uudgposbie
w/n Tema ypoxa Beero Kontpoabubie | IlpakTnyeckue wsyuenus | 00pasoBaTeNbHbIE
padoTsI padoThbI pecypesl
OCHOBHBIE TIOJIOKEHUS
1 MOJIEKYJIIPHOKUHETUYECKOM TEOPHH 1 1 bubmorexa [IOK
HX OTIBITHBIE TIOATBEPKICHHS https://m.edsoo.ru/ff0a5256
2 Macca u pa3mep aTOMOB U MOJIEKYJT 1
Mogenu TBEpOTO, JKUJIKOTO U bubmunoreka LIOK
3 ra3000pa3HOro COCTOSIHUI BeleCTBa 1 https://m.edsoo.ru/ff0a540e




OOBsicHeHHE CBOHCTB TBEPIOTO,

YKHJIKOTO ¥ Ta3000pa3HOT0 COCTOSIHUMN

4 BEIIIECTBA HA OCHOBE ITOJI0KEHUN
MOJIEKYJISIPHO-KMHETUYECKOI Teopun
bubmunoreka LIOK
5 Kpucranmmueckne u amopdHsbie Tena https://m.edsoo.ru/ff0as800
CMauuBaHue ¥ KanWISIPHOCTD. Bubmuotexa [JOK
6 HOBerHOCTHOG HaTsOKEeHue https://m.edsoo.ru/ff0a5530
but6mmoreka [IOK
7 TenoBoe pacIIMpEeHHE U CKaTUE https://m.edsoo.ru/f0a5a26
Temneparypa. CB43b TEMIEpaTyphbl CO
8 CKOPOCTBIO TEIJIOBOTO JIBUKEHUS
YaCTHII
Buytpennss sneprus. CriocoObl Bu6muotexa [JOK
7 U3MECHEHUS BHYTPEHHEN SHEPruun https://m.edsoo.ru/ff0a5c60
10 Buns! Tennonepenaun Bubmuotexa [JOK
https://m.edsoo.ru/ff0a6412
Ypoxk-koudepenuus "[IpakTuueckoe
" MCII0JIb30BAaHUE TEIJIOBBIX CBOWCTB Bu6nuoreka [IOK
BCIICCTB U MATCPHAIIOB B TICJIAX https://m.edsoo.ru/ff0a65¢c0
sHeprocoepexeHus"
1 KonnuecTBO TEIUIOTEL. Y AenbHasg but6mmoreka [IOK

TCIINIOEMKOCTD

https://m.edsoo.ru/ff0a6976




YpaBHEeHHE TEIJIOBOTO OaaHca.

bubmunoreka LIOK

13 TennooOMeH 1 TEIIOBOE PABHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopaTtopHnast pabota
"UccneqoBanue ABJICHUSA Bu6nuoreka [IOK

14 TEMIO0OMEeHA TIPH CMCIIMBAHHIH https://m.edsoo.ru/ff0a6a98
XOJIOJIHOW U ropsiyeit BOAbI"
Pacuer konudyecTBa TEMIOTHI,

15 HEO0OXOAMMOTO JIJIsi HarpeBaHMs Tena
Y BBIICIISIEMOTO UM MPU OXJIAKIECHUN
JlaboparopHas pabota "Onpenenexnue bubmmoreka [JOK

16 yEJIbHOU TEMJI0EMKOCTH BenecTBa" https://m.edsoo.ru/ff0a6bb0
DHeprus ToMBa. Y IeabHas TeraoTa but6mmoreka [IOK

17 CrOpaHus https://m.edsoo.ru/ff0a7b5a
[LinaBnenue u oTBEpICBaHUE

18 KPUCTAJUTMYECKUX TeN. Y IenbHast Brbmmorera [IOK
TeIIOTa IABJICHHUS https://m.edsoo.ru/ff0a71d2
JlaGopaTtopHnas pabota "Onpezaenenue bubnuoteka [JOK

19 YAEIBHOM TEIJIOTHI TUIaBIEHUS Jibaa" https://m.edsoo.ru/ff0a72fe
[TapooOpa3oBanre U KOHIEHCAITUS. but6mmoreka [IOK

20 Hcnapenue https://m.edsoo.ru/ff0a740c

21 Kunenune. Y nennHas Temiora bu6mmoreka [IOK

napooOpa3oBaHUs U KOHICHCAIIHH.
3aBUCHUMOCTb TEMIIEPATYphl KUIIECHUS
OT aTMOC(EPHOTO AABJICHHUS

https://m.edsoo.ru/ff0a786¢




22

Bnaxxnocts Bozmyxa. JlabopaTopHas
paborta "OnpenencHue
OTHOCUTENbHOM BIAXXHOCTU BO3ayXa"

bubmunoreka LIOK
https://m.edsoo.ru/ff0a7628

23

PemieHue 3a1a4 Ha onpeneseHue
BJIQ)KHOCTH BO3/1yXa

24

[TpuHIUIBL pabOTHI TETIIOBBIX
nsurareneit . [Taposas TypOuna.
JIBuraTens BHYTPEHHETO CTOPaHUs

25

KIT/I TerioBoro ABUraTes.
TennoBble ABUTATENH U 3alUTA
OKpYKarollen cpebl

bubmunoreka LIOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHMsI U ITPEBPALLICHUS
OHCPIUuHr B TCIJIOBLIX ITPOLECCAX

27

[ToaroToBKa K KOHTPOJIBHOM paboTe
1o TeMe ""TeroBbIe ABICHUS.
N3MeHeHue arperaTHbIX COCTOSIHUI
BemlecTna"

but6mmoreka [IOK
https://m.edsoo.ru/ff0a83{2

28

KoHnTtponbHast paborta mo Teme
"TenoBrle sABICHUA. V3MeHeHne
arperaTHbIX COCTOSIHHM BemecTna'

but6mmoreka [IOK
https://m.edsoo.ru/ff0a86ae

29

DNeKTpu3anus  Tell. Ba  poma
AJIEKTPUUCCKUX 3aPsI0B

30

VYpok-uccienoBanue "DiaeKTpuzanus
TeJl UHAYKIUEH U PU
CONIPUKOCHOBEHUH"




BzaumopeiicTBue 3apsoKeHHBIX TE.

but6mmoreka [IOK

31 3akon Kynona https://m.edsoo.ru/ff0a87¢4
DIJIEKTPUUYECKOE MOJIE.

1 HanpskeHHOCTB 2IEKTPHUIECKOTO Bu6muorexa [TOK
noss. [IpuHimn cyneprosnuuu https://m.edsoo.ru/ff0a8a0a
BJIEKTPUYECKUX TMOJIEH
Hocurenu arekTpudeckux 3apsiioB.

33 OnemeHTapHbii 3apsia. CTpoeHue
aToma
[IpoBOJHUKY W TUAIEKTPUKU. 3aKOH bu6mmoreka [IOK

34 COXPAHEHUs JJIEKTPUYECKOT0 3apsaa https://m.edsoo.ru/ff0a8ef6
Pemenue 3aga4 Ha IpUMEHEHUE bu6mmoreka [IOK

35 CBOMCTB 3JIEKTPUYECKUX 3aPsI0B https://m.edsoo.ru/ff0a90cc
DNEKTPUYECKUN TOK, YCIIOBUS €TI0

36 cymectBoBanus. crounnku brbmiorexa LIOK
IEKTPHUECKOT0 TOKA https://m.edsoo.ru/ff0a95a4

5 bubmunoreka LIOK

37 JlelicTBUS 3JIEKTPUYECKOTO TOKA https://m.edsoo.ru/ff0a96b2
Vpok-uccnenosanue "Jleficteue

38 3JIEKTPUYECKOTO TOJISI HA POBOJAHUKHU
U AUDJIEKTpUKHU"
DIEKTPUUYECKHUI TOK B METaJLIaX, bub6mmnoreka LIOK

39 JKHUIKOCTSIX U ra3zax https://m.edsoo.ru/ff0a9838

40 DJeKTpuyecKas 1elb U €€ COCTaBHbIE

qaCTu




Cwta Toka. JlabopaTopHas pabora

41 "U3Mepenne u peryaupoBaHUe CUIIbI 0.5 brbnmorexa LIOK
Toxa" https://m.edsoo.ru/ff0a8bd6
DNEKTPUYECKOe HAMPSHKEHUE.

0 Bonbr™merp. JIabopaTopHas pabora 0.5 Bu6muorexa [TOK
"U3mepeHne u perynmpoBaHue ' https://m.edsoo.ru/ff0a%14
HanpspkeHus"

4 CormnpoTuBieHUE TPOBOTHUKA. bubnuoteka [JOK

3 V Ie7bHOE CONPOTUBIICHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
JlaboparopHas paboTa "3aBHCHMOCTh

14 AIEKTPUUYECKOTO COMPOTUBIICHHS . Bubmmotexa [IOK
IIPOBOJIHMKA OT €TO IIMHBI, IUIOINA1 https://m.edsoo.ru/ff0aa738
MOINEPEYHOT0 CEUYCHHS U MaTtepuaia”
3aBUCUMOCTh CHJIbI TOKA OT

45 HanpskeHus. 3akoH OMa Juisl ydacTKa bubmmorexa [IOK
Hemn https://m.edsoo.ru/ff0aad44a
JlaGopaTtopHnas pabota
"NccneqoBanue 3aBUCUMOCTH CHIIBI

46 TOKA, MAYLIETO YEPE3 PE3UCTOP, OT 1 Bubmorexa TIOK
COTPOTHBIIEHHS PE3HCTOPA I https://m.edsoo.ru/ff0aa04e
HanpsHKeHUs Ha pe3ucrope”

47 [TocnenoBarenbHOE U MapaieIbHOE

COCAMHCHUA TPOBOAHHUKOB




JlaboparopHas pabota "IIpoBepka
[IpaBUJIa CIIOKEHUS HAIIPSHKECHUN IIPU

bubmunoreka LIOK

48 MOCIIEI0BATEIHHOM COSTUHEHUH JIBYX https://m.edsoo.ru/ff0aaas8
pe3uctopos"
JlaGopaTtopHnas padora "IIpoBepka

4 IpaBuJIa AJis CUJIBI TOKA MIPU Bu6miorexa IIOK
[apajuicJIbHOM COCAMHEHU N https://m.edsoo.ru/ff0aadle
pe3ucropon"
Pemenue 3aga4y Ha npUMeHEHUE

50 3akoHa OMa JUIsl Pa3anYHOrO Bubsmorexa LIOK
COEIHEHHST TIPOBOJIHIKOB https://m.edsoo.ru/ff0aaf8a
PaboTta 1 MOIITHOCTB AIMEKTPUUIECKOTO bubmmoreka [JOK

S1 Toka. 3akoH Jlxxoynsa-Jlenua https://m.edsoo.ru/ff0ab124
JlaGopatopHas pabota "OnpezneneHue

52 paboThl U MOLIHOCTH SIIEKTPUYECKOTO Brbmorera [IOK
ToKa" https://m.edsoo.ru/ff0ab3e0
DNeKTpUYecKHe Lenu U MoTpeouTenn

53 ANIEKTPUUYECKOMN SHEPTUU B OBITY. bubmmorexa LIOK
KOpOTKOS 3aMBIKAHH® https://m.edsoo.ru/ff0ab660
[ToaroroBka K KOHTPOJILHOU padboTe
10 TeMe "DJIEKTPUUECKHE 3apsi/bl.

54 3apspKeHHBIE TeJa U UX Bubmorexa [IOK

B3aumonercTBus. I1ocTOSHHBIN
BIEKTPUYECKHI TOK"

https://m.edsoo.ru/ff0abd2c




KonTtponbHas pabora o Teme
"DnexkTpuueckue 3apsabl.

55 3apsKEHHBIE TeNa U UX bubmorexa [IOK
B3auMoercTBys. [10CTOSIHHBIN https:/m.edsoo.ru/ff0abea8
3JEKTPUUYECKUNA TOK"

ITocTossHHBIE MATHUTHIL, HX

56 B3aUMOJICHCTBHE
Ypok-uccienoBanue "U3yueHue bubnuoteka [JOK

57 MTOJIEH TTOCTOSTHHBIX MarHuTOB" 1 https://m.edsoo.ru/ff0ac3d0
MaruauntHoe nose. MarautHoe 1oie

58 3eMiIH U €ro 3HaYeHHe I )KU3HU Ha brbnmorexa LIOK

https://m.edsoo.ru/ff0acOba
3emite
OnbIT OpcTeaa. MarHuTHoe nose

59 3JIEKTPHYECKOTO TOKa MarHuTHOE brbmiotexa LIOK
IOJIe KATYIIKH C TOKOM https://m.edsoo.ru/ff0ac1d2
[IpumMeHeHue FIEeKTPOMArHuTOB B

60 texHuke. Jlaboparopnas pabora 05 Bu6miorexa IIOK

"N3ydyeHue nericTBUS MATHUTHOTO
OJIs1 HAa MPOBOJHUK C TOKOM"

https://m.edsoo.ru/ff0ac74a




61

3H€KTpOZ[BI/IFaT€JIb IIOCTOAHHOI'O
ToKa. Mcrons3oBanue
JEKTPOABUTaTENEeH B TEXHUYECKUX
YCTPOMCTBAX U Ha TPAHCIIOPTE.
JlaGopaTtopHnas pabota
"KoHcTpynpoBaHue U U3ydeHue
paboThI AyeKTpoaBUTATENS "

but6mmoreka [IOK
https://m.edsoo.ru/ff0ac86¢

62

Onbrtel @apazes. 3akoH
3JIEKTPOMArHUTHON MHIYKIIUU.
[TpaBuio Jlenna

63

Onexrporerepatop. CriocoObt
MIOJIY4ECHUS JIEKTPUUECKOU JHEPIUH.
DJEKTPOCTAHIIMH Ha BO3OOHOBIISIEMBIX
UCTOYHUKAX SHEPTHH

64

[ToaroroBka Kk KOHTPOJILHOU padboTe
1o TeMe "DIeKTpUIECKHE U
MarHuTHBIC SIBICHUS"

65

KoHnTtponbHas pabora mo Teme
"DNEeKTpUUYECKUE U MArHUTHBIE
siBfieHus "

bubmunoreka LIOK
https://m.edsoo.ru/ff0acb14

66

PesepBHbIit ypok. Pabora ¢ Tekcramu

bubmunoreka LIOK

o teme "TertoBele aBiaeHud"

https://m.edsoo.ru/ff0acc5e




PesepBHeIit ypok. Pabora ¢ TekcTramu

67 10 TeMe "TI0CTOSHHBIN 1 bubnmnoreka LIOK
INEKTPUUCCKUI TOK" https://m.edsoo.ru/ff0acdc6
68 PesepBubIii ypok. Pabora ¢ Tekctamu .

o TeMe "MarguTHele aBiaeHus"

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

68

14.5




9 KUIIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne JlaTa uudposbIe
Tema ypoka Kontpoabublie | IlpakTuyeckue o0pa3oBaTe/ibHbIE
n/n Beero p p M3yYeHHUst p
padoTsI padoThbI pecypchl

: MexaHndeckoe OBUKEHUE. :
MarepuanbHas TOUKa
Cucrema orcuera. OTHOCUTEIHLHOCTD bubmuoreka [{OK

2 MEXAHUYECKOTO IBUKECHUSA 1 https://m.edsoo.ru/ff0ad474
PaBHOMEpHOE NIpsAMOJIUHEITHOE bubnuoreka [JOK

3 JIBUKECHUE 1 https://m.edsoo.ru/ff0ad19a
HepaBnomepHoe npsiMonnHETHOE

4 neuxkenue. CpefHsisi © MTHOBEHHaAsI 1
CKOPOCTh
[IpsamonnHeiHOE PaBHOYCKOPEHHOE bubnuoreka [JOK

S JBHO)KEHUE. Y CKOpEHUE 1 https://m.edsoo.ru/ff0ad8d4
CxopocTh NPSIMOJIMHENHOTO

6 PAaBHOYCKOPEHHOTO JIBH>KECHHSI. 1
I'paduk ckopocTt
Jlabopartopnast pabora "Onpenenenue

; YCKOpEHUS Tella Ipu . 1 bubmmoreka [JOK

PaBHOYCKOPEHHOM JIBHIKCHHH T10
HaKJIOHHOM IIOCKOCTH"

https://m.edsoo.ru/ff0adb18




CBoOoaHoe nagenue tei. OIbITh

lanunes
PaBHOMEpHOE NBHXXEHUE 10 bu6mmoreka [IOK

9 okpyxxHocTH. [lepuon u yactora https://m.edsoo.ru/ff0ael176
oOpamienus. JIuneinas u yriaosas
CKOpOCTH

10 LleHTpOCTpEMUTEIIBHOE YCKOPEHUE
IIepseiit 3axkoH Hprorona. Bekrop bu6mmoreka [IOK

1 CHJIBI https://m.edsoo.ru/ff0ae612
Brtopoii 3akon HproToHa. bubmuorexa [JOK

12 PaBHoxeiicTByOIIAs crta https://m.edsoo.ru/ff0ae72a
Tpernii 3akoH HproTOHA. bub6mmoreka [IOK

13 Cynepnio3unust Cui https://m.edsoo.ru/ff0ae982
Pewrenne 3ana4 Ha IpUMEHEHUE bubmmoreka [IOK

14 3akoHOB HproTOHA https://m.edsoo.ru/ff0aebbc

bu6mmoreka [IOK

15 Crna ynpyrocru. 3axo I'yka https://m.edsoo.ru/ff0aeca2
Pemenue 3agay mo reme «Cuna

16 YIOPYTOCTH
JlaGopaTopHas pabora «OmpeneneHue bubmuorexa [JOK

17 httos://
JKECTKOCTU NMPYKUHBI» ttps://m.edsoo.ru/ff0aee28

bubmuorexa [JOK
18 Cuna TpeHus

https://m.edsoo.ru/ff0af738




Permrenne 3agaud mo reme «Cuna

Bbubnmuoreka [JOK

19 TPEHU» https://m.edsoo.ru/ff0afa26
JlaGopaTtopHnas pabota "Onpezaenenue bubmuorexa [JOK

20 Kod(puImenTa TpeHU CKOTbKEeHUS" https://m.edsoo.ru/ff0af8be
Pemenne 3agay mo reMme "3aKOHBI

21 Hetorona. Cuna ynpyroctu. Cuna bubmuorexa TIOK
TpeHus” https://m.edsoo.ru/ff0afb8e
Cuna TspKeCTH M 3aKOH BCEMHUPHOTO bu6mmoreka [IOK

22 TATOTEHUA. Y CKOPEHHE CBOOOHOTO https://m.edsoo.ru/ff0af044
najieHus
VYpok-koHdpeperuus "/[Bmxenue ten

23 BOKPYT IPaBUTALlMOHHOTIO LIEHTpa
(Conueunas cucrema). ['amaktuku"

Pemenue 3agay mo teme "Cuia

24 TSDKECTH U 3aKOH BCEMHUPHOTO Butmmoreka IIOK
raroTeHns” https://m.edsoo.ru/ff0af5{8

5 IIepBas kocMHu4ecKast CKOPOCTb. bubnuoreka [IOK

> HesecomocTs u nieperpysku https://m.edsoo.ru/ff0af33¢c
PaBHOBecue MaTepUaJIbHOW TOYKHU.

y AOGCOTIOTHO TBEPAOE TEIO. Bu6miorexa [JOK
PaBHOBecue TBEpOTO TENA C https://m.edsoo.ru/ff0afe36
3aKpEIICHHOW OCHIO BPALCHUS

27 MowmeHT cuisl. LleHTp TsKRECTH




Permenne 3aga4d mo reme "MoMeHT

Bbubnmuoreka [JOK

28 cuibl. Llentp Tsoxectu" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOILHOU paboTE MO
29 Teme "MeXaHHIeCKOoe JBHKEHHE. bu6moreka [OK
o " https://m.edsoo.ru/ff0b0408
BsanmMonelicTBue Ten
KonTtponbHas pabora o Teme
30 "MeXaHHYEeCKOe BHKCHHE. brbmmorexa LIOK
o " https://m.edsoo.ru/ff0b06ec
BsaunmMonelicTBue Ten
Nmnynbe Tena. Umnynbse cuiibl. 3aKoH
31 COXpaHEHMs UMITYJIbca. YIIpyroe u Bubnmorexa IIOK
HeYTpYToe B3aUMO/ICHCTBHE https://m.edsoo.ru/ff0b07fa
Pemienne 3amau mo Teme "3akoH Bbu6nmuoreka [JOK
32 COXpaHEHHUs uMITyJbca' https://m.edsoo.ru/ff0b096¢
33 VYpoxk-koHpepennus "PeakTuBHOE
JIBU>KEHUE B IPUPOJIE U TEXHUKE"
Bbu6nmuoreka [JOK
34 Mexannueckast paboTa U MOIITHOCTh https://m.edsoo.ru/fi0b0a84
PaGora cuiIbI TSOHKECTH, CHITBI bu6mmoreka [IOK
35 YIOPYTOCTH U CUJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaboparopHas pabota «Onpenenenue
paboThI CHITBI TPEHUS TIPU
36

PAaBHOMCPHOM JABUKCHUU TCJIa 110
I‘OpI/ISOHTaJIBHOI‘;I IMOBCPXHOCTU»




CBs13b DHEPrUU U PabOTHI.

37 I
OTEHLIMAJIbHAs SHEPTUs

Kunernueckas sueprus. Teopema o bubmmoreka [JOK

38 KMHETUYECKOU DHEPIUU https://m.edsoo.ru/ff0b0c32
3aKOH COXpaHEHMsI SHEPTUU B

39 MEXAHUKE
Jlaboparopuass pabora «M3ydeHwme bubmmoreka [JOK

40 3aKOHA COXPaHEHUS DHEPIUU» https://m.edsoo.ru/ff0b12fe
KomnebaTenpbHOE TBH)KCHHUE U €TI0 bubmuorexa [JOK

41 XapaKTEePUCTUKHU https://m.edsoo.ru/ff0b1858

" 3aryxaromue KoieOaHusl. bubmmoreka [JOK
BrinyxaeHnbie koseOanus. PezoHanc https://m.edsoo.ru/ff0b20{0
MareMaTUu4ecKuil U Py KUHHBII

43 MasiTHUKU
VYpok-uccienoBanue «3aBUCUMOCTb

44 neproaa KojebaHuii OT KECTKOCTH bubnmorexa LIOK
NPYKHHB H MACCHI TPY3a» https://m.edsoo.ru/ff0b197a
[IpeBpamenue SHEpruu npu

45 MEXaHHYECKUX KOJICOAHUSIX
JlaGopaTtopHas pabota «OnpezeneHne

46 9acTOTHI M MepHoja  KojaeOaHwmii Bubmorexa [IOK

IIPY>XUHHOI'O MasgTHUKA»

https://m.edsoo.ru/ff0blaec




47

JlaboparopHnas pabota «I[IpoBepka
HE3aBUCHMOCTH NIEPUOJIa KOJICOaAHHI
rpysa, IOABELIEHHOIO K HUTH, OT
MacChl rpy3a»

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

48

Mexaunueckue BoiHbl. CBOMCTBA
MEXaHU4eCKHUX BOJIH. [IpogosibHbIE 1
TIOTIEPEYHBIE BOJTHBI

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0b21fe

49

Ypoxk-koH(pepennus "MexaHn4ueckue
BOJIHBI B TBEPJIOM TEJIE.
CeilicMuueckre BOTHEI"

50

3Byk. PacipocTpaHenue u oTpakeHne
3ByKa

51

Ypok-uccnenosanue "Habmonenue
3aBUCHUMOCTH BBICOTBI 3BYKa OT
4acTOTHI"

52

I'pomMKOCTB 3ByKa U BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC

53

Ypok-koHpepenmus "YapTpazByk u
nH(]pa3ByK B IPUPOJIE U TEXHUKE"

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroroBka Kk KOHTPOILHOU paboTE MO
TeMe "3aKOHBI COXPAHEHHUS.
Mexannyeckue KoueOaHus 1 BOIHbBI"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b2510

55

KoHnTponbHast pabota 1mo Teme
"3aKkoHbI coxpaHeHHs. MexaHnyecKkue
KoJieOaHus U BOJIHBI"




DJIEKTPOMArHuTHOE MOJIE.

bu6mmoreka [IOK

56 SHCKTpOMaFHI/ITHI)Ie BOJIHBI https://m.edsoo.ru/ff0b2abe

57 CBoMCTBA 2JIEKTPOMAarHUTHBIX BOJH
VYpoxk-koupepennus "[kana

53 ANEKTPOMArHUTHBIX BOJIH. Bu6muoreka [JOK
Hcnonb30BaHnE 3IEKTPOMArHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JIJI1 COTOBOM CBA3U"
Ypok-uccnenosanue "M3ydenue

59 CBOJCTB 3JIEKTPOMArHUTHBIX BOJIH C Brbmiorexa [IOK
ITOMOIIBIO MOBGHITBHOTO TeredoHa”" https://m.edsoo.ru/ff0b2c6e
Pemenue 3a1ay Ha onpeeneHue

60 YacTOTHI U JJIMHBI 3JIEKTPOMarHUTHOM
BOJIHBI
DneKTpOMarHuTHast MPUPO/Ia CBETA.

61 CkopocTh cBeTa. BosHOBEIE CBOICTBA bubnmorexa LIOK
CcBETA https://m.edsoo.ru/ff0b31d0
Uctounuku cBera. Ilpamonuneiinoe

62 pacrpocTpaHeHHe CBETA. 3aTMEHNUs Bubmuorexa LIOK
Comnana u Jlyasl https://m.edsoo.ru/ff0b3658
3aKoH OTpa)K€HUs CBETa. 3epKaa.

63 Pelenue 3aa4 Ha NpUMEHEHHE 3aKOHA brbmmorexa LIOK
OTpaKeHUs CBeTa https://m.edsoo.ru/ff0b38c4

64 [Ipenomnenue cBera. 3aKOH bubmnorexa [JOK

IMPECIOMIICHUA CBETA

https://m.edsoo.ru/ff0b3aca




[TonHOE BHYTpEHHEE OTpaKEHUE CBETA.

65 Hcrionb30BaHuUe MOIHOTO BHYTPEHHETO Brbmmorexa LIOK
OTpa’KeHMs B ONTHYECKHX CBETOBOJIAX https://m.edsoo.ru/ff0b3cSe
66 JlaGopaTtopHast padota "HcciaenoBanue
3aBUCHMOCTH yIJIa TPEIOMIICHHUS
CBETOBOT'O JTy4a OT yIJia MajJeHus Ha
rpaHuLe "Bo31yX-CTeKI0""
VYpok-koudpepenuus "McnonpzoBanue
67 MIOJTHOTO BHYTPEHHETO OTPasKEHUSI:
CBETOBO/IbI, OITUKOBOJOKOHHAS CBS3L"
Bbu6nuoreka [JOK
68 JIun3el. OnTHyeckas cuiia JIMH3bI https://m.edsoo.ru/f0b32c
Bbu6nuoreka [JOK
69 [TocTpoenue n3o0pakeHUi B JIMH3AX https://m.edsoo.ru/f0bdd4a
JlabopaTtopHnas pabota "Onpeznenenue
70 (OKYCHOIO PacCTOSHHUS U ONTHYECKOM bubmorexa [IOK
CHITB coGUparomeit THH3E" https://m.edsoo.ru/ff0b4206
Ypok-koH(pepenmus "OnTudeckue bubmmoreka [JOK
71 JMH30BbIe TPUOOpH" https://m.edsoo.ru/ff0c0a7e
bu6mmoreka [IOK
72 ['na3 xak onrtuueckas cucrema. 3peHue https://m.edsoo.ru/f0b4684
. VYpoxk-koudepenuus "JlepekTs 3peHus.

Kax coxpanuts 3penue"




Paznoxxenne 6eroro cBeTa B CIIEKT.
Onbitel Herorona. Cioxenue

bu6mmoreka [IOK

74 CIIEKTpaJbHBIX L[BETOB. /ucnepcus https://m.edsoo.ru/ff0c0f4c
cBeTa
JlaboparopHast pabota "OnBITHI 110
Pa3I0KEeHUI0 OEJIOro CBETa B CIIEKTP U
75 BOCIIPUATHIO I[BETA IIPEAMETOB IIPU UX bubmuorexa LHOK
HAGIIIOCHIY Yepe3 [[BETOBbIC https://m.edsoo.ru/ff0c0e2a
bunbTpH"
VYpok-npaktukyM "BonHoBbIE
76 CBOMCTBA CBETA: IUCIIEPCHS,
unTepdepenms u quppaxmus'
OmnbiThl Pesepdopaa u muianerapHast bub6mmoreka [IOK
77 MOJeIb aToMa https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Monens atoma bopa
Hcnyckanue v morjiouieHue cBera
79 aromoM. KBautsl. JIuneituareie bu6moreka [IOK
CIIEKTPBI https://m.edsoo.ru/ff0c144c
Ypok-npaktukym "Habnronenue bubmmoreka [JOK
80 CIEKTPOB UCITyCKaHU" https://m.edsoo.ru/ff0c1550
. Bbu6nmuoreka [JOK
81 PannoakTUBHOCTS H €C BHIEL https://m.edsoo.ru/ff0c1672
% Crpoenue atomHoro siapa. Hyknonnas bubmmoreka [JOK

MOACIb

https://m.edsoo.ru/ff0c18ac




PannoakTuBHBIE PEBpALCHUS.

Bbubnmuoreka [JOK

83 N3oTomnsl https://m.edsoo.ru/ff0clal4
Pemenue 3amay o teme: Bbu6nuoreka [JOK

84 "PaguoakTuBHBIE IPEBpaIICHN" https://m.edsoo.ru/ff0c1bda

85 Ilepuon monypacmnana
Ypok-koH(pepennus "PagnoakTuBHbIC

36 M3IydeHHs B IPUPOJIE, MEMIIMHE, Bubmmorexa [IOK
TexHuKe" https://m.edsoo.ru/ff0c2126
S nepHblie peakiyu. 3aKOHBI

87 COXpPaHEHHs 3apSI0BOTO U MACCOBOTO brbmmorexa LIOK
——— https://m.edsoo.ru/ff0c1c58
OHeprus cBA3M aTOMHBIX siziep. CBA3b bub6mmoreka [IOK

88 MacChl U DHEPTUU https://m.edsoo.ru/ff0c1d7a
Pemenue 3agau no reme "SnepHeie

89 peakuun"
Peakiuu cuHTe3a u neneHus saep. Bbu6nmuoreka [JOK

20 Hcrounnku sueprun CostHIa 1 3B¢371 https://m.edsoo.ru/ff0c1¢88
VYpoxk-koupepennus "AnepHas

o1 sHepreTuka. JlencTus

PAAOAaKTUBHBIX I/I3.Hy‘-IeHI/II‘/JI Ha XUBbIC
OpraHu3msl"




[ToaroToBKa K KOHTPOJIBHOM paboTe MO
TeMe "DJIEKTPOMAarHUTHOE MOJIE.

Bbubnuoreka [JOK

92
DIIEKTPOMAarHUTHBIE BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanrtoBbIie siBeHUS"
KoHTponbHast pabota 1mo Teme
"DIeKTPOMarHuTHOE TMOJIE.
23 DNEeKTPOMArHUTHBIE BOJHBI.
KBanrtoBbIie siBeHUS"
[ToBTOpenue, oboOIICHNE.
94 JlaGopaTopHbIe paboThI O KypCy Bubmnorexa HOK
" o " https://m.edsoo.ru/ff0c245a
BsaumMoneiicTBue Ten
[ToBTOpenue, 0600IeHNE. Permenue
95 PacCYETHBIX M KAYECTBEHHBIX 3a/1a4 110 brbmmorexa LIOK
Teme "TemioBbIe mporecch” https://m.edsoo.ru/ff0c2572
[ToBTOpenue, 0600IeHNE. Permenue
96 PAcUETHBIX M KaUYeCTBEHHBIX 3a7a4 10 Brbmmorexa LIOK
Teme "KIIJT TeruioBbIX BHTaTENEi" https://m.edsoo.ru/ff0c2a22
[ToBTOpenue, 0600IeHNE. Permenue
97 PAcUETHBIX M KaUYeCTBEHHBIX 3a7a4 110 bubnmorexa LIOK
Teme "KITJ] 57eKTpOycTaHOBOK" https://m.edsoo.ru/ff0c2b30
[ToBTOpenue, oboOIICHNE.
98 JlaGopatopHble paboTHI 1O Kypcy Bubnnorexa [JOK

"CBeToBEbI€e aBiIeHUA"

https://m.edsoo.ru/ff0c2¢52




[ToBTopenue, 0600menue. Padora ¢

99 TEKCTaMHU 110 TeMe "3aKOHBI 1 bubmorexa LIOK
COXpaHEHHsI B MeXaHUKe" https://m.edsoo.ru/ff0c2d6a
[ToBTOpenue, o606menue. Padora ¢

100 TekcTamu o teme "Konebanus u 1 bu6morexa IIOK
BOJIHBI" https://m.edsoo.ru/ff0c2e82
[ToBTOpenue, o606menue. Padora ¢

101 TekcTamu 110 TeMe "CBeTOBbIE 1 bubmmorexa IIOK
sBJIeHHUS" https://m.edsoo.ru/ff0c3044
[ToBTOpenue, o6o6menue. Padora ¢

102 TeKcTamu 1o Teme "KBaHToBas u 1
snepHas puzuka"

OBIIEE KOJIMYECTBO YACOB I10 102 7

I[TPOTPAMME




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» ®usuka, 9 xknacce/ [lepoimkun .M., I'yraux E.M., UBanos A.U., [lerpoBa
M.A., Axunonepnoe o6mectBo «M3narensctBo «lIpocsemienner

» duszuka: 7-i kiacce: 0a30BbIM YpOBEeHb: yueOHUK, 7 kiacc/ [lepeimkun .M.,
NpanoB A.U., AxuimonepHoe obmiectBo «M3narensctBo «IIpocBemieHue)

dwuszuka: 8-i kiacc: 6a30BbIN ypoBeHb: yueOHUK, 8 kinacc/ [leprimkun U.

M., UBanoB A. W., AkitnonepHoe o6miectBo «M3narenbcTBo «IIpocBerienue»

METOIUYECKHUE MATEPHUAJIBI 1JIA YYUTEJIA

1. COopHuK 3a1a4 110 ¢puszuke: 7-9 ki1.: k yueOHukam A.B.Ileprimkuna u ap.
«®uzuka. 7 Kjmaccy,
«Duzuka. 8 knacey, «duszuka. 9 kimacey / A.B. [1épeimkun; coct. ['.A.
JlonnoBa — M.: U3n-Bo «Ok3amen», 2013. 2. KOHTpOJIbHO-U3MEPUTETBLHbBIE
Marepuansl. Puzuka: 7 kiacce. Coct. H. U. 3opun. — M.: BAKO, 2011 3.
KoHTposbpHbIE U caMOCTOsITEeNIbHBIE PA0O0THI 10 (hU3MKe. 7 Kitacc: K
yuebHuky [I€ppimkuna A. B. «®usuka: 7 kiaace». DI'OC (k HoBoMy
yuebnuky) / I'pomuena O. U. — M.: «Dx3amen», 2016 T.

2. 4. Tectol o pusuke. 7 knace: k yueOHuky [I€ppimkuna A. B. «®usuka: 7
kiace». I'OC (k HoBoMy yueOHUKY) / UebotapeBa A. B. — M.:
«9x3amen», 2017 r. 5. ®usuka. 7 knacc. KonTposbHbIe pabOThI B HOBOM
dbopmare. — M.: «MuaTemnext-Lentpy», 2013 r. 6. dusuka. 7 knacc:
Hunaktuyeckue marepuansl. Mapon A.E., Mapon E.A. — [Ipocsemenue,
2012. - M.: JIpoda, 2013 1.

1. lugakTryeckue KapTouKu-3aianus 1o ¢pusmke: § Kiacc: K yueOHUKY
[Iéppimkuna A. B. «®usuka: 7 knacey». Yeborapera A. B. — M.
«Ok3amen», 2010 r.

2. KoHTposnbHbIe U caMOCTOSITeNIbHBIE pa0OThI 10 (U3HKE. 8 Ki1acc: K
yueOHuKy [I€ppimkuna A.

B. «®u3uka: 8 knace». ®I'OC (k HoBomy yuebHuKky) / ['pomiieBa O. U. —

M.: «Dx3amen», 2016 1.

3. ®usuka. 8 knacc: Junaktuyeckue marepuainsl. Mapon A.E., Mapon E.A.
— M.: Ipoda, 2013 r.

4. COOpHUK 3a11a4 110 ¢usuke: 7-9 Ki1.



1. COopHuk 3anay no ¢usuke: 7-9 ki.: k yueonukam A.B.Ileppimikuna u
np. «®dusuka. 7 kinacey, «dusnka. 8 kinace», «duszunka. 9 knacey / A.B.
[T€épsimkun; cocT. I'.A. JlonnoBa — M.: U3a-Bo «Ox3amen», 2013. 2.
[Toypounsie pa3zpadotku no ¢pusuke Kk yaeOuoM komriektam C. B.
I'pomoBa u A. B. IIépsimikuna: 9 kiacc. Boakos B. A. — M.: BAKO. 2007 r.
3. ®usuka. 9 knacc:

JTUArHOCTHKA MPEIMETHON 00y4eHHOCTH (KOHTPOJIBLHO-TPEHUPOBOYHBIC
3aJlaHusl, TMarHOCTUYECKHUE TECThI U KapThl). ABT.-cocT. B. C.
Jlebequnckas. — Bonrorpan: Yuurens, 2010 r.

4. KoHTpOsbHBIE M CAMOCTOATENIbHBIE PA0OTHI MO (U3HKE. 9 Kiacc: K
yueOHUKY A. B.

[1éppiikuna, E. M. I'yrauk «®usuka. 9 kinacey. ['pomuesa O. M. — M.
«3Jk3amen», 2010 r. - ApremenkoB Jl. A., benara B. B., Boponnosa H. . u
np. / Tlon pexn. IlaneGpatiena 10. A. 5. duszuka. Terpaab-TpeHaxep. 9
kiacc. [Tocobue mis ygammxcs 001eo0pa3oBaTeIbHBIX YUpeKaeHuid. M. :
ITpoceemenue, 2013. - XKymaes B. B. / Ilox pen. ITaneGpatiiepa 1O. A.
®dusuka. 6. Terpagp-ak3amenatop. 9xnacc. [locobue nis yyanmxcs
obmeobpaszoBarenbHbIX yupexaeHuii. — M.: [Ipocsemenne, 2013. - benara
B. B., Boponmosa H. 1., Kymaer B. B. u np. / [lox pen. [Tane6paruena O.
A. 7. ®usuka. Terpanp-ipaktukyM. 9 xiacc. [locobue mms yqamuxcs
o0meoOpaszoBarenbHbIX yupexaeHuii. — M.: [Ipocsemenne, 2013. -
ApremenkoB [l. A., JlomauenkoB U. A., [Tane6parues 0. A. / Ilox pen.
[Tane6patnena 0. A.



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HNHTEPHET

Ilepeuens MHTEPHET-pECYPCOB, MTONE3HBIX
JUIsl OPTaHU3ALMHA YPOUYHOU U BHEYPOUYHON

0
ni\rn_ NEATENIbHOCTHU 10 npeaMery (B 7-9- Kiacc KommenTapnu
X KJIaccax)
1 Enunas komnekuus uudpoBbIx 7-9 denepanbHOE
o0OpasoBarenbHbBIX pecypcoB http://school- XPaHWIIUIIE
collection.edu.ru/catalog/ Enunoii kosnexkuuu
1 poBbIX
o0pa3oBaTeNbHBIX
pecypcoB
2 ®enepalibHbIN LEHTP UHPOPMALIMOHHO- 7-9 [Tpoekt ®LIOP
00pa3oBaTeNbHbBIX PECYPCOB HalIpaBJICH Ha
http://fcior.edu.ru/catalog.page pacipoCTpaHCHUE
AIIEKTPOHHBIX
o0pa3oBaTeNbHBIX
PECYPCOB U CEPBHCOB
JUISl BCEX YPOBHEU U
CTyIIEHEUN
oOpa3zoBaHus
3 Caiit- «DnemenTapHas GU3NKa» 7-9 OO0pazoBaTenbHBIN
http://elfiz.ru/ CaiT 1o usuke
4 Caiit- «Knacc!nas pusuka mis 7-9 CaiiT BXOOuT B
T0003HATETHLHBIX) KaTanor
http://classfizika.narod.ru/index.htm «O0paszoBarenbHbIC
pECypCHI CeTH-
WHTEPHET /IS
OCHOBHOTO OOIIIETO U
cpeaHero (IOJHOTO)
o01ero 00pa3oBaHUs»
5 Caiit- «duzuka.ru» 7-9 Kiny6 nnst yaurenei

http://www.fizika.ru/index.php

(dbuszuky, yuamuxcs 7-9
KJIACCOB U UX
poauTeneu




6 Caiit- Pemry EI'D, cnam ['TTA 9 OO6pazoBaTeIbHbBIM
http://phys.reshuege.ru/http://phys.sdamgia.ru opTas s
/ IMOJATOTOBKH K
’K3aMeHaM
7 | Caiit- InternetUrok.ru http://interneturok.ru/ru| 7-9 OO6pa3oBaTeIbHBIHI
noptan - Buaeoypoku
110 OCHOBHBIM
MpeIMETaM IKOJIbHOU
POTrpaMMBbl
8 Caiit- «Bes ®U3UKA» 7-11 JlaHHBIN pecypc
http:// www.all-fizika.com/ noMOoXkeT 3G (PEKTUBHO
Y UHTEPECHO U3y4aTh
busuky
9 Caiit- «dusuka s abuTypueHTa 9 Caur nis
http://www.abitura.com/#1 aOUTYpPUEHTOB, JIJIsI
BBITTYCKHUKOB IITKOJIBI,
cHarmux GU3NKy
10 CalT- «D1I1eMEeHTbI» 7-9 [TomynsipHbIil caliT 00
http://elementy.ru/physics AJIEMEHTApHON HayKe
11 CailT- «OTKPBITBIA KOJUIEIXK 7-9 VuyeOHbIe
http://www.physics.ru/ KOMITbIOTEPHBIE KyPChl
KOMITAaHUU
OU3NKOH
12 Caiit- «TeachPro.ru» 7-9 MynbpTUMe IUITHBII
http://teachpro.ru/course2d.aspx?1d yueOHbIH Kypc
c=12015 TeachPro mst
IIKOJIBHUKOB U
aOUTYypHUEHTOB
13 | Caiit- «IHTepHET-0MUMIUABI TTO PUIUKEN 7-9 CaliT OTKPBITBIX
http://distolymp2.spbu.ru/olymp/ WHTEPHETOJIUMITUA]T 110
busuke s 711
KJIACCOB
14 Caiit- «Kypnan KBAHT» 7-9 Hayuno-nonynsipHslit

http://www .kvant.info/old.htm

busuKo-
MaTeMaTHUYECKUM
KypHaJ 115
IIKOJILHUKOB B
CTYJAEHTOB




15

Caiit- «Poccuiickuii 0011e00pa3zoBaTebHbIN
opTam
http://experiment.edu.ru/

7-9

Komnekims
"EcTecTBEHHOHAy4YHbIE
AKCIIEPUMEHTHI"
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