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HOACHUTEJIBHAA 3AIIUCKA

[Iporpamma 10 ¢Qu3uke Ha ypOBHE OCHOBHOIO OOIIEro 00pa3oBaHUS
COCTaBJIEHa Ha OCHOBE MOJOKEHUH M TpeOOBaHUU K pe3yjbTaTaM OCBOEHHUS Ha
0a30BOM YypOBHE OCHOBHOI 00pa30BaTENbHOW MPOrpaMMBbl, MPEJICTABICHHBIX B
OI'OC 00O, a Takxe ¢ yuétoM peaepanbHOi paboueit mporpaMMbl BOCIIUTAHUS U
Konuenmuu npenoaaBanus yueOHoro npeaMera «Ouzuka.

Copnepxxanue mnporpamMmbl 1o (¢GU3UKE HampaBieHO Ha (OPMUPOBAHUE
€CTECTBEHHOHAYYHOW T'PaMOTHOCTH OOYYalOIIUXCA WU OPraHU3alMi0 H3Yy4YCHUS
bu3MKN Ha JEATeIbHOCTHOM OCHOBEe. B mporpamme mo ¢u3nke y4UTHIBAIOTCS
BO3MOXKHOCTH ydeOHOro mpeamera B peanuzanuu tpedoBanuit ®I'OC OO0 «
MJIAHUPYEMBIM JTUYHOCTHBIM U METANpPEAMETHBIM pe3yJibTaTaM 00yuYeHHs], a TaKKe
MEKIPEIMETHBIE CBSA3M €CTECTBEHHOHAYUYHBIX YUE€OHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[Iporpamma no gusnke ycTaHaBIMBAET paclpeesieHue y4eOHOro MaTepuaa
o rojam oOydeHus (1Mo kjaccam), mpeiaraeT MPUMEPHYIO MOCIEA0BaTEeIbHOCTD
M3Y4YEHHs] T€M, OCHOBAHHYIO HA JIOTMKE PAa3BUTHUSI MPEIMETHOTO COJEpKaHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEH 00y4aromuXCs.

[IporpamMmma mo ¢us3uke pa3zpaboTaHa C ILEIbIO OKa3aHUS METOJUYECKOU
MIOMOIIIM YYUTEIIO B CO3JJaHUH paboydeil mporpaMMebl 10 y4eOHOMY MPEAMETY.

®du3snKa SBISETCS CUCTEMOOOPA3YIONIUM I €CTECTBEHHOHAYYHBIX YUEOHBIX
MPEAMETOB, MOCKOJbKY (U3MYECKHE 3aKOHbI JIeKaT B OCHOBE IMPOIECCOB U
SABJICHUM, HW3ydyaeMbIX XUMHEH, Ouosorued, acrpoHomMuerd u GU3NYECKOU
reorpadueii, BHOCUT BKJaJ B €CTECTBEHHOHAyYHYI) KapTUHY MHpAa,
MpeaocTaBiIsieT HauOosee SCHbIe O00pa3lbl MPUMEHEHHUS HAay4dyHOro METoJa
MO3HAHUS, TO €CTh ClIOC00a MOJYYeHUS JJOCTOBEPHBIX 3HAHUN O MUPE.

OnHa W3 rIaBHBIX 337a4 (PU3MYECKOTOo 0Opa3oBaHUSA B CTPYKType OOIIETo
o0pa3oBaHus COCTOUT B (POPMHUPOBAHUM E€CTECTBEHHOHAYYHON TPaMOTHOCTU U
HMHTEpeca K HayKe y 00 y4arommnxcs.

N3yuenne Qusuku Ha 0a30BOM ypOBHE TMpEIoiaraeT OBJIJICHHUE
CIEAYIOIIMMU KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOUIUMU €CTECTBEHHOHAYYHYIO
IPaMOTHOCTb!

e HAY4YHO OOBSCHSTH SIBJICHUS;

e OLICHMBATh U MOHUMATh OCOOCHHOCTH HAYYHOT'O MCCIICIOBAHUS;

e HHTEPNPETUPOBATH  JIaHHBIE W UCIIOJB30BATh  HAay4yHbIE
JI0Ka3aTeIbCTBA JJIsl TOTYUYEHHUS BHIBOJIOB.

enu wu3yyenuss ¢GU3MKKM Ha YpPOBHE OCHOBHOTO 0O0Iero oOpa3oBaHUSA
onpenenenbl B KoHuenmuu mnpenojaBaHus ydeOHOro mnpeamera «®dusuka» B
oOpa3zoBaTenbHbIX opranusanusx Poccuiickoit ®enepauuu, pealn3yromux
OCHOBHBIE  00II€00pa30BaTEIbHbIE MPOrPAMMBI, YTBEPKIAEHHON peIICHHEM



Komnerun MunncrepctBa npoceinenns Poccutickoit deneparuu (mpoTokos ot 3
nexaops 2019 r. Ne [TK4BH).
Hesn n3yyenust GuU3MKHU:

MpUOOpEeTeHNE HHTEpeca M CTPEeMIICHUS OOYydYarIuXcs K HaAyIHOMY
W3YyYCHHUIO TPUPOJIbI, Pa3BUTHE HX HHTECIUICKTYAJbHBIX W TBOPYECKUX
CIOCOOHOCTEH;

pa3BUTHE MPEACTABICHUM O HAYYHOM METO/JI€ MO3HAHHUSA U (POPMHUPOBAHUE
HCCIIEIOBATEIbCKOTO0 OTHOIICHHUS K OKPYIKAIOIIUM SIBIICHUSIM,
dbopMUpOBaHHE HAYYHOT'O MHPOBO33PEHHS KaK pe3yibTaTa H3y4YCHUS
OCHOB CTPOCHHS MaTepuu U PyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;
dbopMuUpoBaHUE MPEACTABICHUNH O POIM (DU3MKU JJIA PAa3BUTUS APYTUX
€CTECTBEHHBIX HAyK, TEXHUKH M TEXHOJIOTHH,

pa3BUTHE  MPEACTABICHUH O  BO3MOXHBIX  cdepax  Oymymiei
npodeCCHOHATIBHOM JeATEIHbHOCTH, CBSI3aHHON ¢ (DPU3UKOM, MOATOTOBKA K
JTaabHEeNIIeMy 00y4eHHIO B 9TOM HaIllpaBJICHUMU.

JlocTmkeHne STUX Teedl mporpaMmbl 0 (U3WKE HAa YPOBHE OCHOBHOTO
o01rero oOpazoBaHus 00ECIIEUMBACTCS PEIICHUEM CIEAYIONIUX 3a/4a4:

NpuoOpEeTeHNEe 3HAHUW O JIUCKPETHOM CTPOCHHUM BEIIECTBA, O
MEXaHUUYECKUX, TEIJIOBBIX, JJEKTPUUECKUX, MAarHUTHBIX M KBAHTOBBIX
SBJICHUSIX;

MpUOOpPETEeHNE YMEHUI ONMUCHIBATh U OOBICHATH (DU3UUYECKUE SIBJICHUS C
MCIIOJIb30BaHUEM TOTYUYEHHBIX 3HAHUH;

OCBOCHUE METOJOB pEIICHHS MPOCTeHIMX pacdy€THBIX 3adad ¢
HCIIOJIb30BaHUEM (buznyecKux MoJeNeH, TBOPYECKUX u
MPaKTUKOOPUEHTUPOBAHHBIX 33/1a4;

pa3BUTHE YMEHUN HAOMI0IaTh MPUPOJHBIE SIBICHUSI U BBINOJIHATH OMBITHI,
nabopatopHble  pabOTbl M JIKCHEPUMEHTAJbHBIE HCCIEIOBAHUS C
MCIIOJIb30BaHUEM U3MEPUTENbHBIX TPUOOPOB;

OCBOEHHUE MPUEMOB paboOThl ¢ UHpOpMaIMend (PU3NUEeCKOro coaepKaHus,
BKJIIOYasi MHPOPMAIIUIO O COBPEMEHHBIX JOCTIXKEHUSAX (QU3UKH, aHAIHU3 U
KPUTUYECKOE OLICHUBaHUE UH(OpMaLINH;

3HAKOMCTBO €O chepamu podheCCHOHATBHON JeSITEIbHOCTH, CBA3aHHBIMHU
¢ (u3ukoi, W COBPEMEHHBIMM TEXHOJOTHUSMH, OCHOBAaHHBIMU Ha
JTOCTHXKEHUSAX (PU3NYECKON HAYKHU.

Ha w3yuenne ¢usuku (0a30BBIi YPOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETO

oOpa3oBanus otBouTcs 238 yacoB: B 7 kjiacce — 68 yacoB (2 yaca B Heaenmo), B 8
kiacce — 68 gacoB (2 waca B Henenmo), B 9 kiacce — 102 gaca (3 waca B Heneno).

[Ipennaraemsiii B mporpamme no (pu3uke mnepeveHs JabopaTOpHBIX padoT U
OMBITOB HOCUT PEKOMEHAATENbHBIN XapaKkTep, YUUTEIb JIeTaeT BbIOOp MPOBEICHUS



71a00paTOPHBIX pabOT M OMBITOB C YYETOM HHAMBUAYAIBHBIX OCOOCHHOCTEH
00yYarIMXCcs, CIHUCKAa dKCIECPUMEHTAIBHBIX 3aJaHUM, MpeajaraéMblX B paMKax
OCHOBHOT'O TOCY/IapCTBEHHOTO dK3aMeHa 1Mo (hU3HUKeE.



COIAEPXAHUE OBYUEHUA
7 KJIIACC

Pa3znen 1. ®u3zuka u e€ poJib B NO3HAHUM OKPYKAIOIIEr0 MUPA.

®usuka — Hayka O npupoze. SBneHus npupoapl. Ouznueckue SIBICHUSA:
MEXAHUYECKUE, TEIIOBBIE, ANEKTPUUECKHE, MATHUTHBIE, CBETOBBIE, 3ByKOBBIE.

Odusnueckrue BenM4UHBIL. M3mepenue Quisnueckux BenuuuH. Duznyueckue
npubopsl. [lorpennocts u3mMepenuii. MexayHapoanasi CucTeMa eIuHUIL.

Kak ¢usuka u Jpyrue ecTeCTBEHHbIE HAyKH H3y4aloT MPUPOIY.
EcrecTBeHHOHAy4HBI METOJl TO3HAHUA. HAOIIOJEHHUE, MMOCTAHOBKA HAYYHOIO
BOIIPOCA, BBIJIBUKEHUE THUIOTE3, IKCIIEPUMEHT MO MPOBEPKE TMIOTE3, OOBSICHEHUE
HabmogaeMoro spieHus. Onucanrue GU3NYECKUX SBJICHUN C ITOMOIIBIO MOEICH.

Jemoncmpayuu.

1. MexaHW4YeCKHE, TEIUIOBbIE, JJIEKTPUYECKHUE, MArHUTHBIE, CBETOBBIC

SIBJICHUSL.
2. ®duznueckue npuOOPHl U MPOIEAypa NPSIMbIX U3MEPEHUIN aHAIOTOBBIM U
U (PPOBBIM IPUOOPOM.

Jlabopamopnuie pabomwvt u onvimet.

1. OmnpenesieHHE IIEHBI ICJICHUS Kbl U3MEPUTEILHOr0 Npubdopa.
N3mepenne pacCTOAHUMN.

N3mepenue 00bEMa KUIKOCTU U TBEPJIOTO TEa.
Ornpenenenue pasMepoB MajbIX TEIL.
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N3mepenune Ttemriiepatypbl MPU TOMOIIM >KHJAKOCTHOTO TEPMOMETpa H
JTaTYriKa TeMIepaTyphl.

6. IlpoBemeHue ucciaenOBaHUS IO MPOBEPKE THUIIOTE3bI. JAITBHOCTH MOJETA
IapykKa, MymeHHOTO TOPU30HTAJIBHO, TeM OO0Jblle, 4eM OOJbIlle BhICOTA
ycKa.

Paznen 2. [lepBoHavajibHble CBEJIeHUS 0 CTPOEHUH BellleCTBA.

CtpoeHue BemiecTBa. aTOMBI W MOJIEKYJIbI, WX pa3Mepbl. OIbITHI,

JTIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEIIECTRA.

JIBmkenne dactuil BemiecTBa. CBiI3b CKOPOCTH JABWKCHHUS YaCTHI[ C
temneparypoii. bpoyHoBckoe nBwxkenue, auddys3us. BzaumomeicTBue dYacTuil
BEIIIECTBA: MPUTSHKEHNUE U OTTAJTKUBAHUE.

ArperaTtHble COCTOSIHUS BEIIECTBA. CTPOCHUE Ta30B, KUIAKOCTEH M TBEPIBIX
(KpUCTAIIIMYECKUX) Tell. B3auMOCBS3b MEXIY CBOMCTBAMH BEIICCTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M MX aTOMHOMOJEKYJSpPHBIM cTpoeHueM. OCOOCHHOCTH
arperaTHbIX COCTOSTHUM BOJIBI.

Hemoncmpauuu.

1. HaGmroneHnue OpOyHOBCKOTO JIBUKCHHS.



2. HaGmopenue nuddysuu.
3. HaGOmonenue  sgBiIeHUN,  OOBSACHAIONIUXCS  MPUTSDKEHUEM — WIIH
OTTAJIKMBAHUEM YACTUI] BEIIECTBA.

Jlabopamopnuie pabomot u onvimet.

1. OneHka JuaMeTpa aroMa METOAOM psaoB (¢ MCIOJIb30BaHHEM

dororpaduii).

2. OnpITHI 110 HAOIIOJICHUIO TEMJIOBOTO PaCIIUPEHUS Fa30B.

3. OnbIThI 10 OOHAPYKEHUIO ACHUCTBUS CUJI MOJICKYJISIPHOTO TIPUTSKEHUS.

Pasznen 3. /IBU:KeHHe M B3aUMO/IeHCTBHE Tel.

Mexannyeckoe [BUKECHHE. PaBHOMEPHOE W HEPABHOMEPHOE JBUKCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM JABM>KEHWMH. Pacuér mytu u
BPEMEHU JIBUKECHHS.

SBnenne wHepUMU. 3aKOH HMHEpUWH. B3auMoIeicTBue Ten Kak NpUYMHA
W3MEHEHUsS CKOPOCTH [BWXXEHHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTtHOCTH BemiecTBa. CBSI3b IUIOTHOCTH € KOJWYECTBOM MOJIEKYJ B €IMHUIIE
0o0bEMa BelecTna.

Cuna Kak XapakTepHCTUKa B3aUMOJAECUCTBUA Tesl. Cuia ynpyrocTd W 3aKOH
I'yka. 3Mepenue cuiibl ¢ MOMOLIBIO AUHAMOMETpA. SIBIIEHUE TATOTEHHS U CUia
TspkecTd. CHiia TSHKECTH Ha Ipyrux miuanetax. Bec tena. Hesecomocts. CrioxeHnue
CWJI, HaIllpaBJIEHHBIX MO OJHOW NpsaAmoi. PaBHopelcTByromas cui. Cuna TpeHus.
TpeHne CKOIbKEHUS U TPEHUE OKOs. TpeHrne B IPUPOIE U TEXHHUKE.

Jlemoncmpayuu.

HaGntonenne MexaHu4ecKoro IBUKEHUS Tea.

N3mepenne cKopocTH NPSIMOJIMHENHOTO ABHXKEHUS.
HaOGmntonenue siBneHust HHEPIUU.

HaGntonenue n3MeHeHus: CKOpOCTU MPU B3aUMOJICUCTBUU TEN.
CpaBHeHHE MACC IO B3aUMOJICHCTBUIO TE.

Ciio)eHue ChJl, HAaPaBJICHHBIX 110 OJHON MPSIMOM.
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Jlabopamopnuie pabomwt u onvimet.

1. OmnpenerneHne CKOPOCTH PaBHOMEPHOTO JIBMKEHHS (IIapuKa B KHUIKOCTH,
MOJICJTH JICKTPUYECKOTO aBTOMOOMIIS M TaK Jiajee).

2. Omnpenenenne cpelHed CKOPOCTH CKOJBXEHUSI OpycKa WIM IIapuKa Mo
HAKJIOHHOM IUIOCKOCTH.
OrnpezeneHue MIOTHOCTH TBEPAOIO Tea.
OnbITE, JEMOHCTPHPYIOIIHE 3aBUCHUMOCTh pacTshkeHus (nedopMarun)
MPY>KUHBI OT PUIIOKEHHOU CHUJTBI.

5. ONbITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI TPEHUSI CKOJIBXKEHHUS OT
BEca TeJla U XapaKTepa COMPUKACAIOIINXCS TTOBEPXHOCTEH.

Paznen 4. /laBjieHue TBEPABIX TeJl, JKUIKOCTEH U Ta30B.



JlaBnenue. CnocoObl YMEHBIIECHUS U yBEIUYEHUs AaBieHus. /laBienue rasa.
3aBUCUMOCTh JaBlieHHs raza oT oObéma, Temmeparypol. llepenaua naBieHus
TBEPABIMHU TEJIAMH, XKUAKOCTAMU M ra3zamu. 3akoH Ilackans. ITneBmaTnueckue
MalllMHbl. 3aBUCUMOCTb JABJICHUSI XKUJIKOCTH OT TrayOuHbl. ['mapoctatnueckuit
napagokc. CooOuaromuecs: cocynbl. [ uapaBinueckue MeXaHU3Mbl.

Atmocdepa 3emnn u armocepHoe aamieHue. [IpuunHBI CylIeCTBOBaHUA
BO3aAymHON o6onouku 3emnu. OmbiT Toppuuennu. M3mepenue atmochepHOro
JaBlIeHUs. 3aBUCUMOCTh aTMOC(HEPHOTO JaBICHUS OT BBICOTHI HaJl YPOBHEM MOPSI.
[TpubGopsl 11t U3MEpeHus: aTMOCPEPHOTO TABICHUS.

JlelicTBHE XUAKOCTH M Ta3a Ha MOTPYKEHHOE B HUX TeJIO. BrITankuparomas
(apxumenoBa) cuina. 3akoH Apxumena. [lnaBanue Tein.BoznyxormiaBanue.

Jemoncmpayuu.
3aBHCUMOCTb JABJICHUS ra3a OT TEMIIEPATYPHL.

[Tepenaua naBieHUs KUJIKOCTHIO U Fa30M.

Coobmaromuecst COCy/bl.

['mnpaBanueckuit mpecc.

[IposiBneHue neicTBus aTMOCHEPHOTO JaBICHHUS.

3aBUCHUMOCTh BBITAJIKUBAIONIEH CWIBI OT 00bEMA MOTPYKEHHOM YacTu
T€JIa U TWIOTHOCTH XKUJIKOCTH.

PaBeHCTBO BBITATKMBAIONIEH CUIIbI BECY BHITECHEHHOM KUJIKOCTH.
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VYcnoBue iaBaHus TeIl. IUIABAHUE WJIM MOTPY)KEHUE TEN B 3aBUCUMOCTH
OT COOTHOLIECHUS MUIOTHOCTEN TEJIa U )KUIKOCTH.

Jlabopamopnuie pabomwvt u onvimet.

1. HccnenoBanue 3aBUCUMOCTH Beca Tejia B BOJIE OT 00bEMA MOTPYKEHHO B
KUJIKOCTh YaCTH TeNa.

2. OnpeneneHve  BBITAJIKUBAIONIEH CWIbL, JCUCTBYIOIIEH Ha  TEoO,
MOrPYKEHHOE B JKUJKOCT.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAIOIIEN CHUIIbI, IEMCTBYIOMIEN HA TEJO
B JKMJKOCTH, OT MaccChl Tea.

4. OneIThl, JAEMOHCTPUPYIOIIAE 3aBUCHMOCTh BBITAJIKUBAIOIIEH CHIIBI,
JEUCTBYIOIIEN Ha TENO B KUIAKOCTH, OT O0BbEMa MOrpYKEHHOU B
AKUJKOCTh YaCTH TEJIA U OT INIOTHOCTH KUJIKOCTH.

5. KoHCTpynpoBaHuWe apeoMeTpa WM KOHCTPYUPOBAHUE JIOAKH U
OIPEAEIICHUE €€ TPY30NObEMHOCTH.

Paznen 5. Pabora u MomHOCTL. JHEpPrus.

Mexanudeckas padota. MOIIHOCTb.

[IpocThie MexaHU3MBI: pbluar, OJOK, HaKJIOHHAs IJIOCKOCTh. IIpaBuio

paBHOBecusi pbryara. lIpumeHeHuwe mnpaBuiia paBHOBECHUs pblyara K OJIOKY.



«3onotoe mnpaBwio» wmexanukd. KIIJ mnpocteix MexanusmoB. Ilpocteie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexanuueckas dHepruss. KuHeTmueckas ¢ NOTEHUHAIbHAS JHEPIUA.
[IpeBpanieHre 0AHOTO BUIA MEXAaHUYECKON SHEPTUH B APYTrOM. 3aKOH COXPAHEHUS
SHEPTUH B MEXAHUKE.

Jemoncmpayuu.

1. IIpuMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnuie pabomovt u onvimet.

1. Omnpenenenure paOOThl CUJIBI TPEHUS MPU PABHOMEPHOM JIBUKEHUM Tela

10 TOPU3OHTAIBHON MTOBEPXHOCTH.
2. HccnenoBanue ycliOBUM PaBHOBECHS phlyara.
3. Nsmepenne KII/] HaKTOHHOM IITOCKOCTH.

4. W3ydeHune 3aKOHA COXPAHEHHS MEXaHUYECKOU SHEPIHUMU.
8 KUIIACC

Pa3nen 6. TenJioBble sIBJI€HUS.

OCHOBHBIE TIOJOKEHUSA MOJICKYJISPHO-KUHETUYECKOW TEOPUH CTPOCHUS
BemecTea. Macca W pazMepbl aTOMOB M MOJIEKYJH. OmNbIThl, NOATBEPKIAIOLINE
OCHOBHBIE MOJIOKEHHS MOJIEKYJISIPHOKMHETUYECKON TEOPHH.

Mogenu TBEPAOro, JKUAKOTO U Ta3000pa3HOTO COCTOSIHUM BeIECTBa.
Kpucrannuueckue u amopdusie Tena. OObsICHEHHE CBOMCTB ra3oB, KUAKOCTEH U
TBEPABIX TEJI HAa OCHOBE TMOJIOXKECHUH MOJEKYJIIPHO-KUHETUYECKON TEOPHH.
CmaunBaHue U KaWUISIPHBIE SIBJICHUA. TENI0BOE paClINPEHUE U CKATHE.

Temnepatypa. CBsi3b TemIepaTrypbl CO CKOPOCTBIO TEIJIOBOIO JBUKECHUS
yactull. Buytpennssi sHeprus. CnocoObl M3MEHEHUsS BHYTPEHHEH HHEPTHMU:
Teronepeaaya u COBEPILICHUE paboTHL. Bunpr TEIUIONEPEAAYN :
TEIUIONPOBOIHOCTh, KOHBEKIUS, U3IIyYEHHE.

KonnuectBo TemnoTel. YenbHas TEIUIOEMKOCTh BellecTBa. TermiooOMeH u
TEIUIOBOE paBHOBECHE. YpaBHEHUE TeruioBoro OamaHca. IlnaBineHue u
OTBEpPAECBAHUE KPUCTALUIMYECKUX BEIIECTB. Y AEIbHAs TEIUIOTAa IUIABJICHUS.
[Tapoo6pazoBanne u koHjaeHcanus. Mcmapenwe. Kumenwe. YienbHas Teruiora
napooOpa3oBaHusi. 3aBUCUMOCTb TEMIIEpAaTyphl KHUIEHUS OT aTMOCHEpHOTO
JABJICHUSL.

BrnaxuocTes Bo3myxa.

DHeprus ToImMBa. Y AeJIbHAas TEIUIOTa CTOPAHHUS.

[Ipunnunel paboTel TermaoBbix aurateneit KIIJ[ TemmoBoro nmurartens.
TertoBbIe IBUTATENN U 3aLIATA OKPYKAIOIIEH CPEJIBL.

3aKOH COXpaHEHUS U MPEBPALLCHUS SHEPTUH B TEIUIOBBIX MPOLIECCAX.

JHemoncmpayuu.

1. Habmronenue 6pOyHOBCKOTO ABUKEHHUS.



a > w D

© ©® N o

10.
11.
12.
13.

Ha6nronenune nuddysun.

Habmronenue sBIeHU cMauyuBaHUS U KalMJUISIPHBIX SIBICHHA.
Habmroaenue TenaoBoro paciumpeHust Ted.

N3Menenne maBieHHMs rasa mpv U3MEHEHHWH o0bEMa M HAarpeBaHUU WIIH
OXJIAKJICHHU.

[IpaBuna u3MepeHus: TeMIepaTyphbl.

Bunel renonepenaymn.

OxmnaxaeHue pu COBEPIICHUN PaOOTHI.

HarpeBanue npu coBepiiieHUH pa00Thl BHEIITHUMH CHUJIAMHU.
CpaBHEHHE TEIOEMKOCTEHN PA3IMYHbBIX BEIIECTB.
HaOmronenue KumneHwus.

HaOmroaenre mocTossHCTBA TeMIIEpaTyphl IIPH TIJIABJIICHUU.
Moienu TeNI0BBIX JBUTATEICH.

Jlabopamopnuie pabomot u onvimet.

1.
2.
3.

10.
11.
12.
13.

OnpITH TT0 0OHAPYKEHHIO IEUCTBUS CUIT MOJICKYJISIPHOTO MPUTSIKCHHUS.
OnbITHI IO BBIPAINIMBAHUIO KPUCTAJJIOB TOBAPEHHOM COJIA WJIM caxapa.
OnbITel IO HAOJIIOACHUIO TEIJIOBOTO PACHIMPEHUSI Ta30B, KUAKOCTEH M
TBEPABIX TEIL.

OmnpeneneHue qaBieHUs BO3yXa B OaJIOHE HITPUILA.

OnbITHl, IEMOHCTPUPYIOUIME 3aBUCUMOCTH JABJIICHUS BO3AyXa OT €ro
00bEMa M HArPEBAHUS WU OXJIAXKICHHUS.

ITpoBepka runmoTe3sl TMHEMHON 3aBUCUMOCTH JIJTMHBI CTOJIOMKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIEPATYPHI.

HaOmtonenue wu3MeHeHUs] BHYTPEHHEH OJHEpPruuM Tejda B Ppe3yibTare
TeIUIonepe a4y U padOThl BHEIIHUX CHII.

UccnenoBanue sBJICHUSA TEII0OOMEHAa MPH CMEIIMBAHUM XOJIOTHOU H
ropsiYei BOJIBI.

Omnpenenenne  KOMWYECTBA  TEIUIOTHI, IOJIYYEHHOTO  BOJOW  IpH
TETUIOOOMEHE C HarpeThiM METATTHYECKUM ITUIUHIPOM.

Onpenenenue yaeapHOU TEMIOEMKOCTH BEIIECTBA.

HccnenoBanue nponecca UCIapeHus.

OrnpenenieHne OTHOCUTENIBHOM BIIAXKHOCTH BO3yXa.

OnpeneneHue yaeabHON TEMJIOTHI IUIABJICHUS JIbA.

Pa3znen /7. Jaekrpuyeckue 1 MAarHUTHBIE SIBJICHUS.

Onektpu3auus Ten. [[Ba poma 3ieKkTpuuecKuX 3apsiaoB. B3aummoperncrtBue
3apsOKCHHBIX  Tel. 3akoH KynmoHa (3aBHCHMOCTh  CHIIBI  B3aUMOJICHCTBUS
3apsKCHHBIX TEJ OT BEJIMYMHBI 3aPSIIOB U PACCTOSIHHSI MKy TSJIAMU).

Onektpuueckoe mnoisie. Hanpsox€HHOCTh anektpuueckoro mnoisd. [lpuHimn
CYIIEPTIO3HIINU MICKTPUICCKUX ToJieH (Ha KaueCTBEHHOM YPOBHE).



Hocurenu snekTpudeckux 3apsaoB. DJIEMEHTAPHBIA JIEKTPUUECKHUM 3apsii.
Crpoenne aroma. IIpoBOIHMKM W  JHUDJIEKTPUKU. 3aKOH  COXPaHCHUS
3JIEKTPUYECKOTO 3apsia.

DIJIEKTPUYECKA TOK. YCIIOBUS CYIIECTBOBAHUA DSJIEKTPUYECKOIO TOKA.
MICTOYHHUKH TOCTOSHHOIO TOKa. JIeMCTBHS BJICKTPHUYECKOro TOKa (TEILUIOBOE,
XHUMHUYECKOE, MATHUTHOE). DIIEKTPUICCKHUI TOK B KHJIKOCTSIX U T'a3ax.

Onektpuueckas nenb. Cuna  TOka.  DJIEKTPUYECKOE  HAIpPsKEHUE.
ConpoTuBiE€HHE MPOBOJHUKA. ¥YIEIILHOE CONPOTHUBIICHUE BellecTBa. 3akoH Oma
s ydactka uenu. [locinenmoBarenbHOE W mapajlieIbHOE — COCIUHEHUE
MIPOBOJHUKOB.

PaGorta u MoOMmHOCTH 3JEKTpUYECKOro Toka. 3akoH Jxoyns—JleHia.
DNeKTpUUECKUe SN U MOTpeOUTENn NeKTpUUecKoil sHepruu B 0bIiTy. KopoTkoe
3aMbIKaHUE.

[ToctostHHbIE ~ MarHWTHl.  B3aUMOJENCTBUE  TMOCTOSAHHBIX  MAarHUTOB.
MaruauTtHoe none. MarHutHoe noJie 3eMJIM U €r0 3HAYEHHE [T )KU3HHU HAa 3eMIl€.
OnbiT  Opcrena. MarHuTHOe TIONE  DAJIEKTPUYECKOro Toka. lIpumenenue
3JIEKTPOMArHUTOB B TEXHUKE. J[€MICTBME MATHUTHOTO TOJISI HA MPOBOJAHUK C TOKOM.
DIIEKTPOABUrATENIb TMOCTOSIHHOTO TOKa. MCMONb30BaHUE 3JEKTPOJBUTATENECH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

OnsiTel Papanes. SBneHue 3neKkTpoMarHuTHON UHAYKuuU. [IpaBuno Jlenua.
DIIEKTPOreHepaTop. CnocoOml MOJTYYEHHUS AIEKTPUYECKOU SHEPIUMU.
DIEKTPOCTAHIINKU Ha BO3OOHOBIIIEMBIX UCTOYHUKAX SHEPTHUMU.

Jemoncmpayuu.

DJIeKTpU3aIus Ted.
JIBa pojia 3JIEKTPUYECKUX 3apsIA0B U B3aUMOJCHUCTBUEC 3aPSIKEHHBIX TE.
Y CTpOHCTBO U AEHUCTBUE JIEKTPOCKOMA.
DJIEKTPOCTaTHYECKAST UHTYKIHUS.
3aKOH COXpPAHEHUS JIEKTPUUECKUX 3aPSAI0B.
[IpOBOTHHKH U TUBIEKTPHUKH.
MoaenupoBaHue CHUIOBBIX JIUHUM AIEKTPUIECKOTO TTOJIS.
N cTouHMKN NOCTOSTHHOTO TOKA.
JIelcTBUS SJIEKTPUYECKOTO TOKA.
. DNEKTPUYECKUN TOK B KUJIKOCTH.
. I'a3oBbI1i1 pa3psia.
. I3Mepenune Cuitbl TOKa aMIepMETPOM.
. I3MepeHune 31eKTpuIeCcKOro HanpsiKeHUsI BOJIbTMETPOM.
. PeocTtat n marazuH COnpOTUBIICHUMN.
. BzaumoericTBHEe NOCTOSTHHBIX MATHUTOB.
. MonenupoBaHre HEBO3MOXKHOCTH Pa3CJICHUS MTOJHOCOB MATHUTA.
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17.
18.
19.
20.
21.
22.
23.
24,

25.

MoaenupoBaHre MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.

OmnsIT Opcrena.

MarauTHo€ o€ TOKa. DIEKTPOMArHUT.

JlelicTBME MarHUTHOTO TOJISI HA MPOBOJHUK C TOKOM.

DJIEKTPOJABUTATENb MOCTOSHHOTO TOKA.

HccnenoBanue BICHUS SJIEKTPOMArHUTHOW UHTYKIIAH.

OnbiTel @apajes.

3aBUCUMOCTh HAIlPABJICHUA WHAYKIIMOHHOIO TOKa OT YCJIOBUH €ro
BO3HUKHOBEHHSI.

DJIEKTPOT€HEPATOP MOCTOSIHHOTO TOKA.

Jlabopamopnuie pabomwt u onvimet.

1.
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10.
11.

12.

13.

14.

15.

16.

OnbITel 1O HAOMIOAEHUIO DJIEKTPU3ALMU TeJl HWHAYKIMEH | 1pu
COMPUKOCHOBEHHH.

UccnenoBanue JeHCTBUS DIEKTPUYECKOrO TMOJSI HA MPOBOJAHUKUA U
TUDJIEKTPUKH.

Coopka u nmpoBepKa padOThI AIEKTPUUECKON IIETH MOCTOSHHOTO TOKA.
N3mepenue u peryampoBaHue CUITbI TOKA.

N3mepenue u perynmpoBaHUe HAMPSHKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKAa, WIYIIETO 4Ye€pe3 pe3UucTop, OT
CONPOTHUBIICHUS PE3UCTOPA U HAMPSIKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPHUPYIOLIUE 3aBUCHUMOCTD AIEKTPUUYECKOTO
CONPOTHUBIICHUS] TPOBOJHHMKA OT €ro JJIMHBI, MUIOWAAU MONEPEYHOTrO
CEUYeHHUs U MaTepuana.

[IpoBepka mpaBwiIa CIOXKEHUS HAMPSHKEHUM MpU MOCIEI0BATEIHLHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuna s CWIbl TOKa MPU MNapaJJIEIbHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenue padoThl AINEKTPUUECKOTO TOKA, UYIIETO YEPE3 PESUCTOP.
OnpeneneHue MOIIHOCTH  3JIEKTPUYECKOIO TOKa, BBIAEIAEMOM Ha
pe3ucTope.

HccnenoBanre 3aBUCMMOCTU CHIIBI TOKA, WAYIIETO 4epe3 JaMIIOUKy, OT
HanpsHKEHUS Ha HE.

Onpenenenune KIIJI narpeBares.

HccnenoBanrie MarHUTHOTO B3aUMOJEHCTBUS TOCTOSTHHBIX MAarHUTOB.
N3ydeHre MarHUTHOTO TMOJS MOCTOSIHHBIX ~ MarHUTOB TP UX
00bEIMHEHUH U Pa3/ICICHUMU.

HccnenoBanue necTBUA SIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.



17. OnbITE, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIBl  B3aUMOJICHCTBHS
KaTyIIKH ¢ TOKOM M MarHuta OT CHJbl TOKa W HANpaBJICHUS TOKA B
KaTYyIIKE.

18. I3yueHue nerlcTBUSI MArHUTHOTO MOJIsL HA TPOBOJHUK C TOKOM.

19. KonctpyupoBanue u uzydeHue paboThl SJIEKTPOIBUTATEIIS.

20. 3mepenne KIIJ] anekTpoaBuraTeabHON YCTaHOBKH.

21. OnbITBl MO  HCCIEAOBAHUIO SIBJICHUS SJICKTPOMATHUTHOW WHAYKIIUU:
WCCIIEIOBAHUE W3MCHEHUW 3HAYEHUS W HANPABICHHS HHIAYKIIMOHHOTO

TOKA.
9 KJIACC

Pa3nen 8. Mexannueckue siBJIeHUS.

Mexannueckoe nBuxkeHue. MarepuanbHas Touka. (Cucrema OTCUéra.
OTHOCUTENBPHOCTh MEXAHMYECKOTO JBWKEHUA. PaBHOMEpHOE NPSMOJIUHENHOE
nBr>KeHrne. HepaBHOMepHOE npsMONIUHENHOE NBMKEeHUE. CpeaHsisi 1 MIHOBEHHAas
CKOpOCTb TeJIa IPU HEPABHOMEPHOM JIBUKECHUMU.

VYckopenne. PaBHOyckopeHHOE mpsMoJinHeiiHoe JBrkeHue. CBoOogHOE
nagenue. OneITe! [ amues.

PaBHomepHOe nBUKEHHE TO OKpyx)HOCTH. Ilepuon u dactora oOparieHus.
JluneliHas u yriioBas CKOpocTH. LIEHTpOCTpEMHUTETBHOE YCKOPEHHUE.

[Tepseiit 3akoH HproToHa. Bropoi 3akoH Hetotona. Tpetnii 3akoH HerotoHa.
[TpuHIMIT CyNepnO3nuLINKU CHUJI.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHUs: cuiia TPEHUS CKOJIbXKEHUS, CUJla
TPEHHUS TTOKOsI, APYTHUE BUJIBI TPEHHUS.

Cunia TSKECTH M 3aKOH BCEMHUPHOIO TATOTEHUS. Y CKOpEHHE CBOOOIHOTO
naneHus. JBmwxkenue mianeT Bokpyr Cousnna. IlepBas xkocmuyeckas CKOPOCTH.
HeBecomocTs u nieperpysku.

PaBHoBecue martepuanbHON TOUKU. AOCONIOTHO TBEpHOe Teno. PaBHOBecue
TBEPIOIO TEJA C 3aKPEIUIEHHON OChIO BpalleHusi. MomMeHT cuiibl. LIeHTp TsokecTH.

Nmnynse Tena. U3menenne nmmnynbca. MMmynbe cuiibl. 3aKOH COXpaHEHUSA
MMIYJIbCa. PEakTUBHOE IBUKEHHUE.

Mexanuueckass paboTta ¥ MOIIHOCTh. PaboTa cui TsKeCTH, yHpYyrocTH,
TpeHus. CBsi3b dHepruu u padoThl. [loTeHMaNbHAs HEPTUs Teia, MOJHATOrO HaJl
MMOBEPXHOCTHIO 3eMJIH. [lO0TeHIIManbHas SHEPrus CKaToM Npyx uHbl. Knnetnueckas
sHeprud. Teopema 0 KHHETMYECKON HHEPrUMU. 3aKOH COXPAHEHUS] MEXAHHYECKOU
SHEPIUM.

Hemoncmpayuu.

1. HaOmronenue MeXaHUYECKOTO JBUXKEHHUS TeJla OTHOCUTEIBHO PA3HBIX TEll

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

CpaBHeHME TyTE€d W TPACKTOPUN NBWIKEHUS OOHOIO U TOrO K€ Tela
OTHOCHUTEJIBHO PAa3HBIX TEJ OTCUETA.

N3Mepenne CKOpoCTH U YCKOPEHUS MPSIMOJTMHEUHOTO JBUKEHUS.
HccnenoBanne npu3HAKOB PAaBHOYCKOPEHHOTO JBHXKEHUS.

HaOnronienre nBuxeHus Tela 1no OKpy>KHOCTH.

HaGntoienre MexaHu4eCcKuX SIBJICHUM, MPOUCXOISIIIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ pPAaBHOMEPHOM UM  YCKOPEHHOM JIBHKCHUU
OTHOCHUTEJIbHO KaOuHeTa (PU3UKHU.

3aBUCHUMOCTh YCKOPEHHUS TeJla OT MAacChl Te€la W JCUCTBYIOIIEH HA HEro
CHUJIBI.

HaGntonenue paBeHcTBa CHIT TPY B3aUMOJICUCTBUU TEI.

N3Menenune Beca Tena npu yCKOPEHHOM JBUKEHHUH.

[Tepenaua ummynbca npu B3aUMOJACHCTBUU TEIL.

[IpeoOpazoBanus 3HEPTUHU MIPU B3AUMOJICUCTBUU TEN.

CoxpaHeHue UMNysbca MpU HEYIPYTOM B3aUMOJICCTBUMU.

CoxpaHeHue UMIyJbca MpU a0COTIOTHO YIPYTrOM B3aUMOJIECHCTBUMU.
HalmntoieHre peakTHBHOTO ABUKEHUS.

CoxpaHeHrne MEXaHUYECKOM SHEPTruu Npu CBOOOTHOM MaJICHUH.
CoxpaHeHre MEXaHNUYECKOW SHEPTHUH MIPU IBUKECHUU TeJla MO/ IEMCTBUEM
MPY>KUHBI.

Jlabopamopnuie pabomovt u onvimeot.

1.

KonctpyupoBanue Tpakra JJjisi pa3roHa M JalbHEUIIIET0 PaBHOMEPHOTO
JBKEHUSI IIIAPUKA UITU TEJICKKU.

Onpenenenue cpeaHe CKOPOCTH CKOJBbXEHUS OpycKa WIIM JBHIKCHUS
[IapyKa 1o HaKJIOHHOM MJIOCKOCTH.

OrnpeneneHue yCKOpEHHsI Tejda NP PAaBHOYCKOPEHHOM JBUXKEHUU IO
HAKJIOHHOM TJIOCKOCTH.

UccnenoBanue 3aBUCUMOCTH MYTH OT BPEMEHHU MPHU PABHOYCKOPEHHOM
JBUKEHUH 0€3 HayalbHON CKOPOCTH.

IIpoBepka ruMOTE3bI: €CAU TPU PABHOYCKOPEHHOM JABMXKEHUM 0e€3
HayaJbHONW CKOPOCTHM MYTH OTHOCSATCS KakK psijJ HEUYETHBIX YHCEI, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHHU OJIMHAKOBBI.

HccnenoBanre 3aBUCHUMOCTH CHUJIbI TPEHUS CKOJIBXKEHUSI OT CHIIbI
HOPMAaJILHOTO JaBJICHUS.

Omnpenenenue kodPphuieHTa TPEHUS CKOJIbKEHHUS.

Onpenenenune KECTKOCTH NPYKUHBI.

Omnpenenenue pabOTHI CHIIBI TPEHUS MPU PABHOMEPHOM JABHIKEHHUM Tellia
10 TOPU3OHTAJIBHOW MOBEPXHOCTH.



10. Onpenennienrie  pabOTHl  CHJBI  YIPYTOCTH TIpM  TOABEME TIpy3a C
WCIIO0Ib30BaHUEM HETIOJIBU>KHOTO U TTOJABUKHOTO OJIOKOB.

11. I3y4eHue 3aKOHAa COXPAaHEHUS SHEPTHM.

Pa3nen 9. Mexannuyeckue KoJieOaHUsI U BOJTHBI.

KonebarenpHoe nBmxeHue. OCHOBHBIE XapaKTEPUCTUKHU KOJIEOaHU: TTepro,
4acToTa, aMIUIATYy1a. MaTeMaTu4eCcKuil U NPy KUHHbIM MasTHUKU. [IpeBpamieHue
SHEPTUH MPU KOJIEOATEIIHHOM JIBUKEHUMU.

3aryxawmue — KojeOaHus.  BeiHyxneHHsle — koneOanusi.  Pe3onanc.
Mexannyeckue BoJiHBL. (CBOWMCTBA MEXaHMYECKUX BOJH. [IpomonbHble H
MONEPEYHbIE BOJHBI. JIMMHAa BOJMHBI M CKOPOCTh €€ PacCIpOCTPAHEHUS.
Mexannyeckue BOJIHBI B TBEPJIOM TeJI€, CEHCMUYECKUE BOJIHBL.

3Byk. ['poMKOCTh 3Byka u BbicOTa TOHA. OTpaxkeHue 3Byka. MH}pa3ByK u
YIBTPa3BYK.

Jlemoncmpayuu.

1. HaGmronenue kosneOaHWil Ten MOJ JEUCTBUEM CHUJIbI TSXKECTH U CHIIBI
YOPYTOCTH.

HabGmonenue konebanuii rpy3a Ha HUTH U Ha MPYKUHE.
HalGntoneHue BRIHYKIEHHBIX KOJIEOAHUN U pE30HAHCA.
PacnipocTpaneHue poI0IbHBIX U TIOTIEPSYHBIX BOJH (Ha MOJICIIN).
Ha6ntonenue 3aBUCMMOCTH BBICOTHI 3BYKa OT YACTOTHI.
AKYyCTHUYECKHI PE30HAHC.
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Jlabopamopnuie pabomwvt u onvimet.
1. OmpenenieHHe YacTOThl M MEpHOJIa KOJIEOAHUMH MaTEeMaTHYECKOTO
MasITHUKA.
OmnpeneneHue 4acTOThI U Mepuoa KoiaeOaHul NPy>KMHHOTO MasiTHUKA.
NccnenoBanre 3aBUCUMOCTH Nepuoia KoieOaHUM MOJABEIIEHHOTO K HUTH
rpy3a OT JUIMHbI HUTH.
4. WccnepoBaHue 3aBUCMMOCTH MEPHUOJIa KOJIEOAHUN MPYKUHHOTO MasSTHUKA
OT Macchl Tpy3a.
5. IlpoBepka HE3aBUCUMOCTH TMEpUOJA KOJeOaHUN Tpy3a, MOJBEIICHHOTO K
HUTH, OT MAcChl Ipy3a.
6. OnbITHl, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  Mepuoja  KojeOaHui
MPY>KUHHOTO MasgTHUKA OT MacChl Ipy3a U KECTKOCTU MPYKUHBI.
7. W3mMepeHue yckopeHusi CBOOOAHOTO MaJICHUS.
Pa3nen 10. DiekTpoMarHuTHOE MoJie U 3JIEKTPOMATHUTHbIE BOJIHBI.
DJIEKTPOMarHuTHOE  MOJIe.  DJIEKTPOMAarHuTHble  BOJIHBL.  CBOMCTBa
ANEKTPOMArHuTHhIX BOJH. I[llkana »neKkTpoMarHuTHBIX BOJH. Hcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH I COTOBOM CBA3HU.



DIlekTpoMaruuTHas npupoaa cera. CkopocTh cBeTa. BonHOBBIE CBOKCTBa
CBETa.

Jemoncmpayuu.

1. CBoucCTBa NEKTPOMATHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie pabomovt u onvimeot.

1. V3ydyeHue CBONCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBI0O MOOMJIHHOTO

TenedoHa.

Pa3jnen 11. CBeToBblIe AABJIEHHUS.

JlyueBass  mogmenp  cBera.  McTOYyHMKH  CBeTa. [IpamonunerHoe
pacnpoctpanenue cBera. 3atMeHusa Connua u Jlynsl. Otpaxenue cera. [mockoe
3epKaJI0. 3aKOH OTPAXKEHUS CBETA.

[Ipenomnenune cBera. 3akoH mnpenomieHus cBera. l[losHOoe BHyTpeHHee
OTpaXeHHe cBeTa. lcnonp30BaHWE TOMHOTO BHYTPEHHETO OTPAXEHHS B
ONTHUYECKUX CBETOBOJAX.

JIunza. Xon onayueir B gnumH3ze. OnrTuueckas cucrtema (¢oToamnmnapara,
MHKpPOCKONA M TelecKoma. [7a3 kak onrtuyeckas cucrtema. bIM30pyKocTh U
JATbHO30PKOCTb.

Paznoxenne Oenoro cBera B crnekTp. Omnbitel Hbtorona. CroxeHue
CIIEKTpaJbHBIX LBETOB. J(ucnepcus ceeTa.

Jemoncmpayuu.

[IpsAmMonrHEHHOE pacCIPOCTPAHEHUE CBETA.

OtpakeHue cBeTa.

[Tonyuenne n300pa>keHU B IMJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaax.
[Ipenomnenue cera.

Onruyeckuil CBETOBOJ.

Xon nyueit B coOuparoliieil JInH3e.

XoJ Iy4el B pacCEUBArOIICH JIMH3E.

[Tonydyenue n3o0paxeHui ¢ MOMOIIBIO JINH3.

[Tpunuun neiictBus GoToanmnapara, MUKpPOCKOIA U TEJIECKONA.

10. Monenb riasa.
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11. Paznoxxenue 6enoro cBera B CIIEKTP.

12. ITosmyuenue 6eI0T0 CBETA MPH CIOKEHUN CBETA Pa3HbIX I[BETOB.

Jlabopamopnuvie pabomwvt u onvimet.

1. HccnenoBanue 3aBUCMMOCTH yTJIa OTPa)XCHHUS CBETOBOTO Jyda OT yrjia
TaJICHUS.
N3ydeHne xapakTepuCTUK U300paKeHHS MPeIMETa B TIIOCKOM 3epKaie.
HccnenoBanue 3aBUCUMOCTH yTJIa MPEJIOMJICHUS CBETOBOTO JIyda OT yriia
MaJICHUS Ha TPAHUIIE «BO3yX—CTEKIION.



[Tonyuenne n300pa>keHUM C TOMOIIBIO COOUPAIOIIEH JTUH3BI.
Onpenenenue (POKYyCHOTO pacCTOSTHUSA U ONTUYECKOM CUIIBI cOOMparolei
JIH3BI.

OMnbITH MO Pa3NIOKEHUIO OEJIOro CBETa B CIIEKTP.

OnbITEl IO BOCTIPUSITHIO I[BETA MPEAMETOB MPU UX HAOIIOJCHUM Yepes3
LIBETOBBIEC (PUIBTPHL.

Pasznen 12. KBaHTOBbIC SIBJCHUS.

Oneitel Pesepdopna u mnanerapuas Mmojenb aroma. Monens atoma bopa.
Hcnyckanue u nornomnieHue cBera atomoM. KBaHTel. JInHeWdaTeie CIEKTPHI.

PannoaktuBHOCTh. Anbda, Oeta- U ramma-uzinydeHus. CTpPOCHUE aTOMHOTO
anpa. Hyxionnas wmoxpens aromHoro sapa. HM3orombel.  PagmoakTuBHBIE
npespatieHus. llepuon nonypacnaga aTOMHBIX SAED.

SAnepHble peakuuu. 3aKOHbI COXPAHEHUs 3apsSJOBOTO W MACCOBOIO YMCEIN.
DOHeprus CBsi3M aTOMHBIX saaep. CBsA3p Macchl W 3HEpruu. Peakuumm cuHTe3a U
nenenusd saep. Mcrounnku sneprun CoJiHIIA U 3BE3T.

SAnepHas sHepretuka. J[eWCTBUS pPAaAMOAKTUBHBIX W3JIyYCHUN HaA JKUBBIC
OpraHu3MBlI.

Jlemoncmpayuu.

CrekTpsl U31y4YEHUs U TOTJIOLCHUS.

CnexTpsl pa3IM4YHbIX Ta30B.

CnekTp Bozopoa.

HaGntonenue TpexoB B kamepe Buiibcona.

Pabota cuéTunka HOHU3UPYIOUIUX U3TYUEHUH.

Perucrpanus nznmyyeHus: IpupOAHBIX MUHEPAIOB U MTPOAYKTOB.
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Jlabopamopnuie pabomwvt u onvimet.

1. HaOnroneHue CIUIOMIHBIX U JIMHEHYATHIX CIIEKTPOB U3TYUCHUSI.

2. HccnenoBanue TpEeKOB: M3MEPEHHE HHEPIUU YACTULBI 1O TOPMO3HOMY

nytu (o ¢pororpadusm).

3. M3MepeHue paiuoakKTUBHOTO (pOHA.

IHoBTOPHUTEIHLHO-0000 A IIUH MOAYJIb.

[ToBTOpUTEIBLHO-0000IIAIONINI MOIYIb MIPEHA3HAYEH AJISI CUCTEMATU3aALUN
u  0000IIeHUsT MPEIMETHOTO  COACPKAHUS UM OMNbITa  JAESTEIbHOCTH,
MPUOOPETEHHOTO MPU U3YUECHHUH BCEro Kypca (DU3MKH, a TaKkKe JJis MOATOTOBKHU K
OCHOBHOMY TOCYJAapCTBEHHOMY J3K3aMeHy Mo ¢u3uKe Uil 0o0ydarommxcs,
BBIOPABIINX 3TOT YUYEOHBIN MPEIMET.

[Ipu M3ydyeHHH AAHHOTO MOJYJISI PEATU3YIOTCS U CUCTEMAaTU3UPYIOTCS BUJIbI
JIESATEIbHOCTH, HA OCHOBE KOTOPBIX 00ECIEeUYNBACTCA JOCTHKEHUE MPEIMETHBIX U
METaNpEIMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToB  00ydeHus, (GopMmupyetcs
€CTECTBEHHOHAYYHASITPAMOTHOCTh. OCBOCHHUE HAay4YHBIX METOJIOB HCCIICIOBAHUS



SABJICHUN NPUPOALI U TEXHUKH, OBJIAJACHUE YMEHUSAMH OOBICHATH (PU3NUECKUE
SBJICHUS], TPUMEHSSA I[OJYYEHHbIC 3HAHWsS, pemarbh 3aJadyd, B TOM YHCIE
Ka4ECTBEHHBIE U IKCIIEPUMEHTAIbHBIE.

[IprHIMIIHANBHO AEATEIBHOCTHBIA XapaKTep JaHHOTO pa3jiefia pealn3yeTcs
3a Ccu€T TOro, 4YTo OOydYarouIuecs BBIMOJIHAIOT 3aJlaHusl, B KOTOPBIX UM
MpeIIaraeTcs:

Ha OCHOBE IOJIYYEHHBIX 3HAHUW pPACNO3HABaTh M HAYYHO OOBSICHATH
dbu3ndecKue sIBJICHUSI B OKPY KaOIIe TPUPO/ie U MOBCEAHEBHON KU3HH,

HCIIOJIb30BaTh HAyYHbIE METO/bI UCCIACAOBAHUS (PU3NUECKUX SBICHUN, B TOM
YyCIIe IS POBEPKHU TUINOTE3 U MOJYUYEHHS] TEOPETUUECKUX BBIBOOB,;

OOBSICHSITh HAay4YHbIE OCHOBBI HamOOJiee BAXKHBIX JOCTHUKEHUUW COBPEMEHHBIX
TE€XHOJIOTHH, HAIPUMED, NPAKTUYECKOTO UCIIOJIb30BaHUS PA3IMYHBIX UCTOYHUKOB
SHEPrMH Ha OCHOBE 3aKOHA MPEBPALICHHS U COXPAHECHUS BCEX M3BECTHBIX BUOB
SHEPIUM.



IINTIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHMA IIPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA30OBAHUA

N3yuenne ¢pu3nku Ha ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUsl HAMPABICHO

Ha JOCTHKECHHE JTUYHOCTHBIX, METAMPEAMETHBIX U MPEIMETHBIX 00pa30BaTECIbHBIX
pe3yabTaTOB.

B pesynbraTe nzydenus pu3uku Ha ypoBHE OCHOBHOT'O 00IIIEro oOpa3oBaHUs

y oOy4aromierocsi OyayT copMupoBaHbl CIASAYIOMNE JUUYHOCTHBIE PE3yJbTaThl B
YJacTH.

1) naTpHOTHY€CKOT0 BOCTTUTAHUS

- NPOSIBICHUE UHTEpPECAa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUMCKOU
bu3nUecKol HayKH,

- [ICHHOCTHOE OTHOIIEHUE K TOCTUKEHUSIM POCCUMCKUX YUEHBIX-(PU3UKOB;

2) TPa’kIaHCKOr0 H TyXOBHO-HPABCTBEHHOT0 BOCTIMTAHMSA

- TOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCYKJIEHHH OOIIECTBEHHO3HAYNMBbIXU
ATUYECKUX MPOOJIEM, CBS3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHHU I
busuKwy;

- OCO3HAHME BAXHOCTH MOPAJIbHO-3THYECKUX MNPUHLUHUIOB B JEATEIBHOCTH
YUYEHOTO;

3) 3cTeTHYeCKOT0 BOCITUTAHUSI

- BOCHPUSITUE 3CTETUYECKUX KauyecTB (PU3UUECKOM HayKu: €€ rapMOHHUYHOTO
MIOCTPOEHUSI, CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH;

4) HeHHOCTH HAYYHOTO MO3HAHMS .

- OCO3HAaHHE IUEHHOCTU (UBMYECKOM HAYyKH KaK MOIIHOIO HWHCTPYMEHTA
MMO3HAHHUSI MHPA, OCHOBBI Pa3BUTHS TEXHOJOTHM, BAXXHEWILIEW COCTAaBIISIONICH
KYJbTYPBI;

- pa3BUTHE Hay4YHOW IO0003HATEIBHOCTH, HMHTEpEca K HCCIEeA0BATEIbCKOM
NEATENBbHOCTH;

5) ¢opmupoBaHus  KyJAbTYPbl 310pPOBbSI M  IMOLIHMOHAJILHOIO
0J1aronmoJIyYusi:

- OCO3HAaHHME IIEHHOCTH 0e30macHOro oOpa3a KW3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHPE, BaXHOCTH TMpaBui O€30MacHOTO IMOBEJICHHS Ha
TPAHCIIOPTE, HA JOpOrax, ¢ ANEKTPUUYECKUM M TEIJIOBBIM O0OpYJOBAHHEM B
JOMAIIIHUX YCIIOBUSX;

- c(hOpMUPOBAHHOCTb HaBblKa pedJeKCHH, TPU3HAHUE CBOETO IMpaBa Ha
OIMOKY U TAKOT'O e MpaBa y APyroro 4YeJIOBEKa;

6) TPy10BOr0 BOCIIUTAHMA:

- aKTHBHOE Yy4YacTHE B pCIICHWH NPAKTUYECKHX 3a7ad (B paMKax CEMbH,
o0pa3oBaTeIbHOW  OpraHM3alWH, TOpoja, Kpas) TEXHOJOTHYECKON U



COIIMATIbHON HAIMpPaBICHHOCTH, TPEOYIOIMUX B TOM YHCIEe U (U3UUYECKUX
3HAHWUU,

e - MHTEpEC K NPAKTUYECKOMY U3YUEHUIO Mpodeccuil, CBSI3aHHbIX C (QU3UKOM;

e 7)3KOJIOrNYeCKOr0 BOCIHTAHUS:

e - OpHEHTAlMsi Ha NpUMEHEHHE (U3MYECKHX 3HAHUWU [Ji1 peuieHus 3a1ad B
00JlacTU OKpY’KaroUIel Ccpelibl, MIAHUPOBAHUS TOCTYNKOB M OLEHKUH HX
BO3MO>KHBIX MTOCJICACTBUI JIJISI OKPYKAIOIIEH CPEIBI;

e - OCO3HaHUE IIOOATHLHOIO XapaKTepa IKOJIOTUYECKUX MPOOJIeM M IMyTel uX

pELICHHUS;

e 8) amanTanmum K M3MEHSIIOIIHMCS YCJOBHSIM CONHMAJBLHOH H TPUPOTHOI
cpenbl:

e - TOTPeOHOCTH BO B3aUMOJACHCTBUM MPU BHIOTHEHUU UCCIACAOBAHUN U
MPOEKTOB (HU3UYECKOW HAMPABICHHOCTH, OTKPBITOCTh ONBITY M 3HAHUSIM
TPYTHX;

e - TOBBIIIEHHE YPOBHS CBOEM KOMIETEHTHOCTH 4Yepe3 MPAKTUYECKYIO
NEATENbHOCTD;

e - MOTPEOHOCTH B ((OPMUPOBAHUM HOBBIX 3HAHUH, B TOM 4ucie (POpMyIUpOBaTh
UJIEH, TIOHATHUSI, TUTIOTE3bI O (PU3NUYECKUX OOBEKTaX U SIBJICHUSX;

e - OCO3HaHHWE JMePUIMTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00JaCTH
bu3uKwy;

e - IUJIJAHUPOBAHHME CBOETO PAa3BUTHS B MNPUOOPETEHUU HOBBIX (PUIMUECKUX
3HAHWUU,

e - CTPEMJICHHE aHAJU3UPOBATH U BBISIBISATH B3aUMOCBSI3U MPUPOBI, OOIIECTBA U
SKOHOMHUKH, B TOM YHUCJIE C UCIIOIb30BAHUEM (PU3HUECKUX 3HAHUIA,

e - OIICHKAa CBOUX JICUCTBUUA C YYETOM BIMSHUS Ha OKPYXKAIOUIYIO Cpeny,
BO3MO>KHBIX TJI00ATBHBIX MOCIEICTBUM.

METAIIPEJMETHBIE PE3YJIbTATDBI

B pesynpTaTe OCBOCHHMS MpOrpaMMbl 1O (GHU3WKE HA YPOBHE OCHOBHOTO
oO1ero oopazoBanus y o0yuarouierocst OyayT chopMUpOBaHbl MeTANPeAMETHbIE
pe3yJbTaThl, BKIIFOYAIOIINE TO3HABATEIHbHBIC YHUBEPCAIbHBIC YICOHbIE TCHCTBUS,
KOMMYHUKATHBHBIC  yYHHBEPCAJIbHBIC  y4eOHBIC  JICUCTBUS, PETyJISTHBHBIC
YHUBEPCAITbHBIC YICOHBIC TCHCTBUS.

ITo3naBaTebHBIE YHUBEPCAJIBHBIC y‘leﬁHbIe IleﬁCTBHﬂ

Ba3oBble JJoruueckue 1eicTBUA:
e BBUIBJIIATH U XapaKTEepHU30BaTh CYIICCTBEHHbIC TMPU3HAKU OOBEKTOB
(stBITCHUT);



YCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCU(DUKAIIUM, OCHOBAHUS IS
000011IeHUS U CPAaBHEHUS,

BBISBJISITH 3aKOHOMEPHOCTH U MPOTUBOPEUUS B pacCCMaTPUBAEMBbIX (PaKTax,
JAHHBIX 1 HAOJIOJACHUSAX, OTHOCSIIHNXCS K PU3NUECKUM SBJICHUSIM;
BBISBJISITh MPUUYUHHO-CIICICTBEHHBIE CBSI3M NPU HU3YUYCHUH (PU3UUECKUX
SIBJICHUW U MPOIIECCOB, JENaTh BBIBOJbI C UCIOJIB30BAHUEM JEAYKTUBHBIX
Y UHAYKTUBHBIX YMO3aKJIIOUCHHM, BBIIBUTATh TUIIOTE3bl O B3aUMOCBS3X
(U3NUECKUX BEITMYHH;

CaMOCTOSITEJILHO BBIOMpPATH CMOCOO pelieHus ydeOHo (uznueckoit
3amaun (CpaBHEHHE HECKOJIbKMX BapUaHTOB pPEIICHUs, BHIOOpP HambOoee
MOJIXOISIIEr0 ¢ YYETOM CaAMOCTOSTEIBHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBbie HCCJICA0BATCIBCKHUC HeﬁCTBHﬂ:

HCIIOJIB30BaTh BOMPOCHI KAK MCCIIEI0BATEILCKUM MHCTPYMEHT MO3HAHUS,
MIPOBOJAUTH MO CAMOCTOSITEILHO COCTABICHHOMY ITUIAHY OIIBIT, HECIOKHbBIN
bu3MYeCKUl HSKCIEPUMEHT, HEOOJIbIIOe HCCileNoBaHNEe (HU3NUECKOTO
SIBJICHUS,

OLICHUBATh HA MPUMEHUMOCTb U JOCTOBEPHOCTh HH(pOPMAIIHIO,
MOJIYYEHHYIO B XOJI€ UCCIICIOBAHUSI WIIH SKCIIEPUMEHTA,

CaMOCTOSITEILHO (GOPMYIUPOBATH 00OOIIEHHS M BBIBOJIBI IO pe3yJibTaTam
MPOBEJAEHHOI0 HAOIIOICHUS, OTIBITA, UCCIICIOBAHUS;

MPOTHO3UPOBATh  BO3MOXKHOE  JlajibHEWIee pa3BUTHE  (PUBUUYECKUX
MPOIIECCOB, a TAKXKE BBIJBUTATh MPENOI0KEHUS 00 UX pa3BUTHUU B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

PabGora ¢ undgopmaumei:

MPUMEHSITh Pa3IMYHbIE METO/Ibl, UHCTPYMEHTHI U 3alPOChl MPU MOUCKE U
orObope MHpOpPMAIIMU WA JAHHBIX C Y4ETOM NPEMJIOKEHHOW yueOHOU
bu3ryecKom 3aaauu;

aHAJU3UPOBATH, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH UH(OPMAIIUIO
Pa3IMYHBIX BUJOB U (DOPM MpEACTABICHHUS,

CaMOCTOSITEJIbHO ~ BBIOMpaTh ONTUMAJbHYI (QOpMy MpeaCcTaBICHUS
nHpoOpMallMM U WUIIOCTPUPOBATh pellaeMble 3aJayd  HECIOXKHBIMU
cXxeMaMu, uarpaMMamMu, UHOU TpauKoi U UX KOMOUHALIUSIMU.

KOMMyHI/IKaTHBHbIe YHUBEPCAJIBHDBIC yqeﬁnme IleﬁCTBHH:

B X0j/ic OOCYXJEHHs y4eOHOro Marepuana, Pe3yiabTaToB J1a0OpaTOPHBIX
paboT M MPOEKTOB 3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIa€MOU TEMbI 1
BBICKA3bIBAaTh WJICH, HAIICJICHHbIE Ha PEIICHUE 3aJa4d W MOJJIep)KaHue
OJIaro’kenaTeIbHOCTHA OOLIEHUS,

COIOCTABJISITh CBOM CYXIEHHS C CYXICHUSIMH JPYIHX YYACTHHUKOB
nyajora, 0OHapy>XMBaTh Pa3IMUKMe U CXOACTBO MO3UIINM,



BBIp@)KaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX;
MyOJIMYHO MPEICTABIISTh PE3YIbTAThl BHITTOIHEHHOTO (PM3UYECKOTO OMbITa
(3KCIIEpHMEHTA, UCCICAOBAHUS, IIPOCKTA);

IMOHUMATh n HCIIOJI30BaTh MpEeuMYyIIeCTBa KOMAaHTHOM "
WHJMBUAYalbHOW pPabOThl NPU PEUICHUH KOHKPETHOW (U3HMUYECKOU
MPOOIEMBI;

MIPUHUMATh IEJIM COBMECTHOM NESATEIbHOCTH, OPTaHU30BBIBATh JIEUCTBUS
Mo e€¢ JOCTHIXKEHHIO. pachpenensaTh poJii, OOCYXJaTh IMPOIECChl U
pe3yJbTaThl COBMECTHOM pabOThI, 000011aTh MHEHHUS HECKOJIBKUX JIIOACH;
BBITIOJIHATH CBOIO YacTh paOOThI, JOCTUTAss KAYeCTBEHHOTO pe3yjbTaTa 1o
CBOEMY HAlpPABJICHUIO WU KOOPAWUHUPYS CBOM JCHCTBUS C JAPYTUMH
YJIeHAMU KOMaH/IbI,

OIIEHUBATh KAa4ECTBO CBOETO BKJaJa B OOIIMI MPOMYKT MO KPHUTEPHUSM,
CaMOCTOSITEILHO CPOPMYITUPOBAHHBIM YIACTHUKAMH B3aWMOICHCTBHSI.

PCFYJIHTI/IBHLIG YHHUBECPCAJIbHBIC y‘leﬁﬂble I[eﬁCTBHﬂ

CaMoopraHmaunﬂ:

BBISBJISITH MPOOJIEMBI B KU3HEHHBIX U YYEOHBIX CUTYyalUsAX, TPEOYIOMUX
JUTS peleHus: PU3nYecKux 3HaHUK;

OPUEHTHPOBATHCS B  PA3IMYHBIX MOAXOJAX MPUHATHUS  PEIICHUN
(MHAMBUyaJIbHOE, TMPUHSITHE PEIICHHUS B TPYyHNE, NPUHATUE PEIICHUN
IPYIION);

CaMOCTOSITETIbHO COCTaBJISITh aJITOPUTM PElIeHUsT GU3NUECKON 3aauul WU
IJIaHA UCCIEJOBAaHUS C Y4YETOM HMEIOIIUXCA PECYPCOB M COOCTBEHHBIX
BO3MOXHOCTEH, apryMEeHTUPOBATh MpeIJIaracMble BAPUAHTHI PEIICHUMN;
nienaTh BbIOOp U OpaTh OTBETCTBEHHOCTH 3a PEILICHUE.

CaMOKOHTpO.HL, 3MOHHOHaJIbeIﬁ HNHTEJJIEKT.

JlaBaTh aJ€KBaTHYIO OLICHKY CUTYAIlMH U NIpeJiaraTh miaH €€ N3MEHEHUS;
OOBSACHATH MPHUYMHBI  JOCTIDKEHHS  (HEIOCTHIKCHHS)  PE3yJIbTaTOB
NeATEIHbHOCTH, IaBaTh OLICHKY MPUOOPETEHHOMY OMBITY,

BHOCUTH KOPPEKTHBBI B JCSITCIBHOCTh (B TOM YHCIIC B XOJ BBIIOJHCHHUS
(Gu3MYEeCKOro  HMCCIEIOBaHMsS MM IPOEKTa) Ha OCHOBE HOBBIX
00CTOSITENIbCTB, HW3MEHUBIIIUXCS CHUTyalldid, YCTAHOBJICHHBIX OIIHOOK,
BO3HHKIIIUX TPYAHOCTEN;

OLICHUBATh COOTBETCTBUE PE3yJIbTaTa LIEJIU U YCIOBHUSIM;

CTaBUTH C€OS Ha MECTO APYroro 4ejaoBeKa B XOJI€ CIIOpa WU JUCKYCCUU
Ha HAY4YHYIO TEMY, IOHUMATh MOTUBBI, HAMEPEHUS U JIOTUKY JIPYroro;
MpY3HABaTh CBOE MPaBO Ha OMIMOKY MPH pelIeHuH GU3UUECKUX 3a7a4 HIIH
B YTBEPKJICHUSIX HA HAYYHbBIC TEMBI U TAKOE K€ MPABO APYroro.



HPEIMETHBIE PE3YJIbTATbBI

K xoHiy 00yueHust B 7 Kkjacce npeMETHbIE pe3yJIbTaThl HA 0A30BOM YpOBHE
JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYyUAIOIMIUXCS YMEHHUIA:

WCIIOJIB30BaTh  TOHATHSA. (PU3WUECKHMe W  XUMHYECKHE  SIBJICHHS,
HAOJFOICHNUE, DKCIIEPUMEHT, MOJENb, TUIIOTE3a, CAWHUIIBI (HU3UICCKUX
BCJIMYMH, aTOM, MOJICKYJIa, arperaTHble COCTOSIHHS BemiecTBa (TBEpIOE,
KHUJIKOe, Ta3000pa3HoOe), MEXaHWYeCKoe JBIKEHHE (paBHOMEpHOE,
HEPaBHOMEPHOE, MPSAMOJIMHEHHOE), TPAaeKTOpHs, PaBHOJACHCTBYFOIIAS
cwia,  ngedopmanus  (ympyras, — IUIaCTHYECKas),  HEBECOMOCTb,
COOOIIAOIIHNECS COCY/IbI;

pasnuuath sSBiIcHUS (IUQQy3usi, TEIIOBOE IBWKCHHE YaCTHI[ BEIICCTBA,
paBHOMEPHOE  JBW)KCHHE, HEPaBHOMEPHOE JBW)KCHHE, HWHEPIHS,
B3aMMOJICHCTBHE TEJ, PaBHOBECHE TBEPABIX TENl C 3aKPEIUIEHHOW OCKIO
BpalieHus, Tepenada JaBICHHUS TBEPABIMUA TeEIaMH, J>KHIKOCTIMH U
razamy, arMochepHOe aBlieHWe, IUIaBaHUE Tell, MPEBPAIICHUS
MEXaHWYECKOW SHEPIHH) IO OIMHMCAHWI0 MX XapaKTePHBIX CBOWCTB W Ha
OCHOBE OTBITOB, JEMOHCTPUPYIOMINX JaHHOE (PU3NUECKOE SBIICHNUE;
pacmo3HaBaTh TPOSBICHHE W3YYCHHBIX (U3WUCCKUX  SBICHUH B
OKpYXaIoleM MHpE, B TOM Uucie (U3UYECKUE SBICHUS B TPUPOJIC:
MPUMEPHI IBIKCHHS C PAa3IUYHBIMA CKOPOCTSIMH B JKHBOW W HEKHUBOU
MpUpOAE, ACUCTBUE CHJIBI TPEHUS B TPHUPOAEC M TEXHHUKE, BIHSHHC
aTMOC(EPHOTO NIaBJICHUs HA JKMBOW OPTaHUW3M, IUIAaBaHWE PhIO, phlUyaru B
TeJIe YEJIOBEKa, MPU 3TOM NEPEBOIUTH MPAKTUICCKYIO 3a7ady B y4eOHYIO,
BBIJICIISTH CYIIECTBCHHBIC CBOMCTBA (MPU3HAKK) (DU3HUSCKUX SIBIICHUN;
OTHMCHIBATH M3yYEHHBIC CBOWCTBA TEN W (DU3UUYECKUE SBICHUS, UCTIOIB3YS
¢dusnyeckne BeMWUWMHBI (Macca, 00BEM, IUIOTHOCTH BEIISCTBA, BpPEMH,
MyTh, CKOPOCTh, CPEIHSST CKOPOCTh, CHJIa yIPYTOCTH, CUJIa TSIKECTH, BEC
Tena, CWIa TpeHHs, JaBicHue (TBEPIOTO Tela, >KUIKOCTH, Tras3a),
BBITAJIKUBAIOIAS CHJIa, MEXaHWYecKas paboTa, MOUTHOCTH, TUICYO CHIIHI,
MOMEHT CWIBI, KOXQ(UIIMEHT TOJE3HOTO JEHCTBUS MEXaHHU3MOB,
KHHETHUYECKasl W TOTSHIMAbHAS JHEPrus), MPU OMHCAHWU TPABHILHO
TPaKTOBaTh  (PU3MYECKHA  CMBICI  HWCIOJB3YyeMBIX  BEIWYWH, WX
0003HaUYEeHUS U EAMHUIBI (PU3MYECKUX BEJIUYMH, HAXOAUTH (POPMYIIHI,
CBSI3BIBAIONINE JAHHYIO (DU3UYECKYIO BEIMYMUHY C JIPYTUMHU BEIMYMHAMH,
CTpOUTH TpadUKN N3YICHHBIX 3aBUCUMOCTEH (PU3NIECKUX BEIMYHH;
XapaKTepu30BaTh CBOWCTBA TeN, (U3UYECKUE SIBICHHUS W TIPOIECCHI,
UCIIOJIb3YS MPaBHIIa CIOKEHUS Chil (BIOJIb OJHOW NpsMOK), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, MPaBWIIO paBHOBecHUs pbruara (0OJ0ka),



«30JI0TO€ TPaBUJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHHYECKOMN
SHEPIruM, TMpPU OSTOM JaBaTh CJIOBECHYIO (QOPMYIHUPOBKY 3aKOHA U
3alUCHIBATh €r0 MATEMATHYECKOE BBIPAKECHUE;

O0OBSICHATH (PU3UYECKUE SBJICHUS, MPOLIECCHl U CBOMCTBA TEJ, B TOM YHUCIE
U B KOHTEKCTE CHUTyallud NPaKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBIISITh TIPUYUHHO-CIICICTBEHHBIC CBSI3U, CTPOUTH OOBsCHEeHHWE n3 1-2
JIOTUYECKUX IIAaroB ¢ OMOpPOH Ha 1-2 W3y4eHHBIX CBOWCTBA (HU3UUECKUX
SABJICHUH, (PU3NYECKHUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemarh pacuéTHble 3amadyu B 1-2 JCEHCTBUSA, HCMOIB3YyS 3aKOHBI U
dbopmyibl, cBsi3bIBarOlIMe (PU3UUECKUE BEIMYMHBI. HAa OCHOBE aHalu3a
YCJIOBUS 33/1a4d 3alIUCHIBATh KPATKOE YCJIOBHE, MOJCTABISTh (PU3HUECKUE
BEJIMYUHBI B (OPMYJbl U MPOBOAUTH PACUEThl, HaXOAWUThH CIPABOYHBIC
JaHHbIE, HEOOXOUMBbIE ISl PELICHUsI 3a/lay, OLIEHUBATh PEATUCTUYHOCTD
MOJTy4YEeHHOM (PU3UUECKOUN BETUUUHBI,

pacro3HaBaTh MOPOOJEMbI, KOTOPhIE MOXHO PEIIUTh MPU TMOMOIIU
(bU3UYECKUX METOJIOB, B OMMCAHUU UCCIICIOBAHUS BBIICIATH TPOBEPSIEMOE
npeanoyiokenue  (TMmoresy),  pa3iMyaTh WM HHTEPHPETHPOBATH
MOJIYYEHHBIH pe3ysbTaT, HAXOAUTh OIIUOKKM B XOJE ONbITa, JeiaTh
BBIBOJIBI 110 €T'0 pe3ysibTaTaMm;

MPOBOJUTH OMBITHl MO HAOMIOAEHUIO (UUYECKUX SIBJICHUN WU
buznUecKux CBOICTB TEJI: bopmMyIUpoOBaTH MIPOBEPSIEMBIEC
MPEANOJIOKEHUS, COOMPATh YCTAHOBKY M3 MPEJI0KEHHOTO 000pYy10BaHus,
3aMUCHIBATh X0/ OMbITa U (POPMYIHPOBATH BHIBObI;

BBITIOJIHATh MPSMbIE U3MEPEHUS PACCTOSHUS, BPEMEHH, MacChl TeJa,
0o0béMa, CHUIBI W TEeMIepaTypbl C KCIOJB30BAHHEM aHAJIOTOBBIX U
uupoBbIX MPUOOPOB, 3aMUCHIBaTh IMOKAa3aHUS MPUOOPOB C YUETOM
3aIaHHOM aOCOJIIOTHOM MOTPEIIHOCTH U3MEPEHUH;

MIPOBOJIUTH UCCIEOBAHUE 3aBUCUMOCTH OJHOU (PU3NYECKON BETUUUHBI OT
JAPYTroOil ¢ WCIOJB30BAaHWEM TNPSIMBIX H3MEpPEHUH (3aBUCUMOCTH TYTH
PAaBHOMEpPHO JBWXKYILETOCA Telda OT BPEMEHHM JBHXKCHHS Tela, CHUJIBI
TPEHUSI CKOJIBLKEHUS OT Beca Tella, KauecTBa 00pabOTKU MOBEPXHOCTEH Te
Y HE3aBHCUMOCTH CUJIbI TPEHUS OT IUIOMIAU COMNPUKOCHOBEHUS TEJl, CUIIbI
YOPYTrOCTU OT Y/UIMHEHUSI MPYXUHBI, BBITAJIKUBAIOIIEH CHIBI OT 00BbEMa
MOTPYXEHHON YacCTH Teja M OT IMJIOTHOCTHU KUJKOCTH, €€ HE3aBUCUMOCTHU
OT IJIOTHOCTH TeJa, OT TIyOUHBI, HA KOTOPYIO MOTPY>KEHO TEI0, YCIOBUI
TUTABAHMS TEJI, YCJIOBHIA pPaBHOBECHS pbluara W OJIOKOB), Yy4acTBOBaTh B
IJIAHUPOBAHUU y4eOHOTO UCCJIEAOBaHUs, CcOOUpaTh YCTAHOBKY U
BBITIOJIHATh U3MEPEHUs, CIeAys MPEeII0KEeHHOMY IUIaHy, (UKCUPOBATh
pe3yabTaThl TMOJYYEHHOM 3aBUCUMOCTH (PU3UYECKUX BEIUYMH B BUJIC



MPEUIOKEHHBIX TaONUI] U TpapuKOB, JeiaTh BBIBOJLI MO pe3yibTaTaM
HCCIIeIOBAHMUS,

MPOBOJNUTh KOCBCHHBIC HW3MEPEHHS (U3UYCCKHX BEIMYMH (IUIOTHOCTH
BEILIECTBA KUJAKOCTM M TBEPAOrO TEla, CUJIAa TPEHUS CKOJIBXEHUS,
JNaBJICHWE  BO3/JyXa, BbITAJKHUBAIOIIAs  CWia, JIEUCTByIOIlas  Ha
MOTPYKEHHOE B JKUAKOCTh TeJO, KOA(D(PUIMEHT TMOJE3HOro IeHCTBUS
MPOCTBIX MEXaHU3MOB), CIeAysd NPCUIOKECHHOW WHCTPYKIUU: TIPH
BBITIOJTHEHUU H3MEPEHUM coOupaTh SKCHEPUMEHTAIbHYIO YCTAaHOBKY U
BBIYUCIISITh 3HAUEHUE UCKOMOW BEJIMYUHBI;

co0JII01aTh MTpaBUJia TEXHUKU 0€30MaCHOCTH MpHU paboTe ¢ Ja00paTOpHBIM
000pyI0BaHUEM;

YKa3bIBaTh MPUHIMUIBLI JCUCTBUS MPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBl, TEPMOMETp, IAUHAMOMETP, COOOIIAIOIIUECS COCYJbI, OapoMeTp,
phlyuar, MOABUKHBIN U HEMOABUKHBIN OJIOK, HAKJIIOHHAS TUIOCKOCTH;,
XapaKTepu30BaTh TMPUHLMIBL  JIEUCTBUS M3YYEHHBIX NOpuOOpPOB U
TEXHHYECKUX YCTPOWCTB C OINMOPOH Ha WX omnucaHus (B TOM 4YHUCIIE:
MOAIIMITHUKY, YCTPOMCTBO BOJOMPOBOJA, THIAPABIMYECKHI mpecc,
MaHOMETp, BBICOTOMEp, OPIIHEBOW HACOC, apeOMETP), UCTIOIb3Ys 3HAHUS
0 CBOMCTBaX (PpU3MYECKUX ABJICHUU U HEOOXOauMBbIE (PU3NUECKUE 3aKOHbI
1 3aKOHOMEPHOCTH,

NPUBOJIUTH  HpUMEpbl  (HAXOAWTh  WHGOPMAIMIO O  IPHMEpax)
MPAKTUYECKOTO HCIOJIb30BaHUS (PU3NUECKUX 3HAHUW B MOBCEIHEBHOMU
KU3HU JJ1s1 obecrieueHus: 0€30MacHOCTH MpU OOpallleHUH ¢ npudopamu u
TEXHUYECKUMU YCTPOMCTBAMH, COXPAHEHUS 3J0POBbSI M COOJIOJCHUS
HOPM KOJIOTUYECKOTO TTOBEJICHUS B OKPYKAIOLIEH cpeie;

OCYHIECTBJISITh OTOOp HUCTOYHUKOB HUHpopmanuu B HHTepHeTe B
COOTBETCTBHH C 33/IaHHBIM MOMCKOBBIM 3alIPOCOM, Ha OCHOBE UMEIOIINXCS
3HAHUW U TYyTEM CpPaBHEHUS PA3IUYHBIX HMCTOYHUKOB BBIJECIATH
nHpoOpMaILINIO, KOTOpasi SBISETCS MPOTUBOPEYUBON HIM MOXKET OBITh
HEJIO0CTOBEPHOM;

MCIIOJIb30BaTh MPHU BBIMOJHEHUU YYEOHBIX 3aJlaHUIl Hay4HO-MOMYJISPHYIO
auTepatypy  (U3MYECKOro COJAEpKaHMsl, CHOpaBOYHbIE MaTepualbl,
pecypebl cetr IHTepHET, BiafeTh NpUEMaMi KOHCTIEKTUPOBAHUS TEKCTA,
npeoOpazoBaHus UHPOPMAIMU U3 OJHOU 3HAKOBOM CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KPATKHUE MUCbMEHHBIE M YCTHBIE COOOIICHUS Ha
OCHOBE 2—3 MCTOYHUKOB MHpOpMAHK (HU3UIECKOTO COACPNKAHUS, B TOM
yucie MyOJIMYHO JAeNaTh KPAaTKHWe COOOLICHHS O pe3yJibTaraX MPOEKTOB
WM Y4YeOHBIX HCCIENOBAaHMUM, MpPU H3TOM TPaAMOTHO HCIMOJIb30BaTh



W3YUYCHHbI TOHSATUMHBIMA amnmapatr Kypca (HU3UKH, COMPOBOXKIATH
BBICTYIUICHUE MPE3CHTALUEH;

MIpU BBHINIOJIHEHUU YYEOHBIX MPOEKTOB U MCCIEIOBAHUN pacrpeacsisiTh
00sI3aHHOCTH B TPYIIIIE B COOTBETCTBUM C IOCTaBJICHHBIMHU 3ajadaMH,
CIEOUTHh 3a BBINOJHEHUEM IUIAHA JEUCTBUM, AaJEKBATHO OILICHUBATH
COOCTBEHHBIM  BKJaJ B  JACSATEIBHOCTb  TPYMNINbl,  BBICTPAUBATh
KOMMYHHKAaTUBHOE B3aUMOJECUCTBHE, YUUTHIBAI MHEHUE OKPYKAIOUIUX.

K xonIy o0yuenus B 8 Kkjiacce mpeIMeTHBIC PE3yIbTaThl HA 0A30BOM YPOBHE
JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYyUAIOIIUXCS YMEHUIA:

WCMOJIB30BATH MOHATHUS. Macca U pa3Mepbl MOJIEKYJ, TEILIOBOE JIBUKECHUE
aTOMOB M MOJIEKYJI, arpEraTHbIE COCTOSIHUS BEIIECTBA, KPUCTAIIIMUECKUE U
aMmop¢HbIe TeJa, HACHIIIEHHBII W HEHACHIIMICHHBIM mMap, BIAKHOCTH
BO31yXd, TEMIIEparypa, BHYTPEHHSA DJHEPIUs, TEIUIOBOW JBHUIATENb,
AJIEMEHTAPHBIN 3JEKTPUUYECKUN 3apsl, SIEKTPUUECKOE TOJIE, TPOBOJHUKHU
Y TASJICKTPUKH, TOCTOSIHHBIN JEKTPUUYECKUIN TOK, MArHUTHOE T0JIE;
pa3iuuaTth SBICHUS (TEIUIOBOE PAaCIIMPEHHME M CKAaTHe, TeIlIonepeaaya,
TEIJIOBOE PABHOBECHE, CMAauMBaHUE, KANWUIAPHBIE SIBIICHUS, UCIIAPEHUE,
KOHJICHCAIWs, IUIABJICHUE, KpUCTALIM3aus (OTBepICBaHUE), KHUIICHHE,
Temionepeaaya (TeTUTONPOBOHOCTD, KOHBEKIIHS, U3JTy4YCHHE),
AJEKTPU3alus TeJl, B3aUMOJICHCTBUE 3apAJ0B, ACHUCTBUS AJIEKTPHUUYECKOTO
TOKa, KOPOTKOE€ 3aMbIKAHWE, B3aUMOJCHCTBUE MATrHUTOB, JCHCTBUE
MarHUTHOTO TTOJIS Ha MMPOBOJHHMK C TOKOM, 3JICKTPOMArHUTHAS WHIYKIIHS)
[0 ONHUCAaHMK MX XapaKTePHbBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (PU3UUYECKOE SIBJIICHUE,

pacro3HaBaTh MPOSIBIICHHE U3YUYCHHBIX  (DU3WYECKUX  SBJICHUU B
OKpY’KalolleM MHpe, B TOM 4Yucie (U3NYECKUE SIBICHHUS B MPUPOJE:
MOBEPXHOCTHOE HATHXKEHUE W KaNWUISIPHBIE SIBIICHUS B IPHUPOJE,
KpUCTaJUIbl B mpupoje, wuznydeHue CoyHIA, 3amep3aHue BOJOEMOB,
MOpcKHe Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEs, CHEra, JIEKTPUUYECKUE
ABJICHUSI B atMocdepe, dJIEKTPUUYECTBO KUBBIX OPraHU3MOB, MArHUTHOE
nosie 3emiid, Jpeid MOI0COB, pOdb MAarHUTHOTO MOJSA JJISl KU3HU Ha
3emiie, MOJIIPHOE CUSHUE, MPU 3TOM NEPEBOJMTHIIPAKTUYECKYIO 3a/1a4y B
y4eOHYI0, BBIACIATh CYIICCTBCHHBIC CBOWCTBA (NMPHU3HAKU) (PU3NICCKUX
SIBJICHU;

OMUCHIBATh U3YUYECHHBIE CBOICTBA TeNl U (PU3NUYECKUE SIBICHUS, UCIOJIb3Yys
busnyeckre BeIMUYUHBI (TeMIepaTypa, BHYTPEHHSS YHEPTHs, KOJINICCTBO
TEIUIOTHI, yJENIbHAsA TEIUIOEMKOCTh BEUIECTBA, YJEJIbHAas TEIUIOTa
IJIABJICHUS], yJeNbHAsl TeIUIoTa MapooOpa3oBaHusl, yHAelbHAs TEmIoTa
CropaHusi TOIUIMBAa, KOA(DPUUUEHT TMOJE3HOTO JEHCTBUS TEIIOBOM



MAIlIMHbI, OTHOCHUTEIIbHAS BIIAJKHOCTb BO3/yXa, JJICKTPUYECKHMN 3apsif,
CUJIa TOKa, JJICKTPUYECKOE HAaIpsHKEHHE, CONPOTUBJICHHE MNPOBOJHUKA,
yAEIbHOE  CONPOTHBJIEHUE  BEIIECTBa, paboTa U MOIIHOCTH
AJIEKTPUYECKOTO0  TOKa), TpHU ONHCAHWH MPABUIBHO  TPAaKTOBAThH
(U3UYECKUIM CMBICT HCIOJIB3YyEMbIX BEIUYUH, 0003HAYCHUSI U €IUHUIIBI
bU3NYEeCKUX BEIUMYMH, HAXOAUTh (QOPMYJbI, CBSI3BIBAIOIIUE JIAHHYIO
(GU3MYECKYI0 BEJIMYMHY C JAPYTMMU BEJIUYMHAMH, CTPOUTH TIpaPuku
M3YUYCHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEITUYUH;

XapaKTepu30BaTh CBOMCTBa Tel, (U3UYECKHE SIBICHUS U TIPOLECCHI,
WCMOJIb3ysI OCHOBHBIE IOJOXKEHHUS MOJIEKYJISPHO-KUHETUYECKOU TEOPHH
CTPOCHHSI BEIECCTBA, MPUHIIUI CYMEPHO3UIMK TMoyield (Ha Ka4yeCTBEHHOM
YPOBHE), 3aKOH COXpaHCHH 3apsja, 3akoH OMa JuIs ydacTKa IeMH, 3aKOH
JIxoyns—JleHuna, 3aKOH COXpAaHEHHs DJHEpPruH, NOpU ITOM JaBaTh
CJIOBECHYI0 (OPMYJIHMPOBKY 3aKOHA W 3alKCHhIBATh €r0 MaTEMaTHYECKOE
BBIPAKECHUE;

OOBSICHATh (PU3MYECKHE MPOIECChl U CBOMCTBA Tejl, B TOM YHUCIE U B
KOHTEKCTE CHUTYallMH MPAKTUKOOPUEHTHUPOBAHHOTO XapakTepa: BBISBIIATH
MPUYUHHOCIICICTBEHHBIC CBSI3U, CTPOUTH OOBsCHEHNE M3 1-2 JIOrmdecKux
maroB ¢ omopod Ha 1-2 W3y4EHHBIX CBOWCTBA (PU3UUYECKUX SIBICHUI,
(U3UYECKUX 3aKOHOB MJIU 3aKOHOMEPHOCTEH;

pemarh pacuéTHble 3amadyu B 2—3 JCHCTBUSA, HCIOJIB3YyS 3aKOHBI U
dbopmyibl, cBsi3bIBarOlIME (DU3UUECKUE BEIUYMHBI. HAa OCHOBE aHaiu3a
YCIOBHS 3aJla4yd 3aIlUChIBATh KPAaTKOE YCIIOBHE, BBISBISITH HEJOCTATOK
JAHHBIX JJISI PElIeHUs 3aJayd, BbIOUpPaTh 3aKOHBI U (HOPMYIIBI,
HEeoOXoauMble I €€ pelleHUs,, MPOBOJUTh pPacu€Tbl U CpPaBHHUBATH
MOJIy4YE€HHOE 3HaUeHUE (PU3NUECKON BETMUMHBI C U3BECTHBIMU JaHHBIMU;
pacro3HaBaTh MOPOOJIEMbI, KOTOPbIE MOXHO PEIIUTh MpPU TMOMOIIU
(GU3NYECKUX METOJIOB, HUCIIOJIb3YysS OINKHCAHWE HCCIEIOBaHUS, BBIACISIThH
MPOBEPSIEMOE  MPEAMNOJIOKEHUE, OLEHUBATh MPABUIBHOCTh MOPSIKA
MPOBEICHUS UCCIENOBAHMUS, JIENIaTh BHIBOIBI;

MPOBOJUTH OMBITHl MO HAOMIOAEHUIO (UUYECKUX SIBJICHUW WU
(GU3NIECKUX CBOUCTB Tell (KalMUIIpHBIC SBIICHUS, 3aBUCUMOCTbD JIaBJICHUS
BO3/yXa OT ero o0bEMa, TeMnepaTypbl, CKOPOCTH Mpoliecca OCTHIBAHUS U
HarpeBaHUsl TPH HM3IYYCHHH OT I[BETa H3Iydaromield (MOrIonaronei)
MMOBEPXHOCTH, CKOPOCTh MCIIAPEHUS BOJBI OT TEMIEPATYypPhl KUAKOCTH U
mIonaaM €€ MOBEPXHOCTH, JJIEKTPHU3alMsl TE1 W B3aUMOJIECHCTBHE
AJEKTPUYECKUX 3apsSA0B, B3aUMOJCHCTBHE NOCTOSHHBIX MAarHHUTOB,
BU3yaJIU3allksl MAarHUTHBIX II0JIE TOCTOSAHHBIX MAarHUTOB, JIE€UCTBUS
MAarHUTHOTO TOJISI Ha MPOBOJHUK C TOKOM, CBOMCTBa 3JICKTPOMATHMTA,



CBOMCTBAa O3JICKTPOIBHUTATEIS IOCTOSHHOTO TOKa): (QOpPMYIUpOBATH
MPOBEPSIEMbIE MPENOI0KEHUS, COOUPATh YCTAHOBKY M3 MPEITI0KEHHOTO
000py10BaHUs, OMUCKIBATH XOJ OMbITA U (HOPMYITUPOBATH BHIBO/IHI,
BBIMIOIHATh  MPSIMbIE  U3MEPEHUsT  TEMIEpaTypbl,  OTHOCUTEIbHOU
BJIQXKHOCTH BO3AyXa, CHJIbI TOKA, HANPSKEHHS C HCIOJIb30BaHUEM
aHAJIOTOBBIX NPUOOPOB M JATYMKOB (PU3UYECKUX BEJIMYHMH, CPABHUBATH
pe3yAbTaThl UBMEPEHUN C YUETOM 3aJaHHON a0COMIOTHON MOTPEITHOCTH;
MIPOBOJIUTH UCCIEOBAHUE 3aBUCUMOCTH OJHOUN (PU3NUYECKON BETUYUHBI OT
APYroil C  HCIOJIB30BAaHHEM MPSAMBIX  H3MEpPeHHH  (3aBUCHUMOCTH
CONPOTHUBIICHUS] TPOBOJAHUKA OT €ro JUIMHBI, IUIOMAAU MONEPEYHOrO
CEUYEHUS U Y/ICJIbHOTO COMPOTHUBJICHUS BELIECTBA MPOBOJAHUKA, CUJIbI TOKA,
UIyIIer0 4epe3 TMPOBOJAHUK, OT HANPSXKEHUST HAa  MPOBOJHUKE,
UCCIIEIOBAHUE TOCJIENOBATEIBHOTO M MApPaJUICbHOTO  COEIUHEHUMU
MPOBOJIHUKOB): TUIAHUPOBATh WCCIICJIOBaHHE, COOUPATh YCTAHOBKY W
BBITIOJIHATh U3MEPEHUs, CIeAys MPEeII0KEeHHOMY IUiaHy, (UKCUPOBATh
pe3yabTaThl MOJYYEHHON 3aBUCMMOCTH B BHJE TaOiaul U Tpadukos,
JienaTh BBIBOJIBI 110 PE3yJIbTaTaM HCCIIe0BaHNUs;

MPOBOJNTh KOCBEHHBIC W3MEpeHHs (u3ndeckux BenwuuH (yaenabHas
TEMJOEMKOCTh  BEIIECTBA, COMNPOTHUBJICHHWE MPOBOJHMKA, padoTra U
MOIIHOCTh 3JICKTPUYECKOTO TOKA). IUIAHHUPOBATh W3MEPCHHsS, COOUpATh
AKCHEPUMEHTAIBHYIO YCTAHOBKY, CIEIys MPEaoKEHHON WHCTPYKIUU, U
BBIYUCIISITh 3HAUCHUE BEJIMUMHBI;

co0JII01aTh TpaBUJia TEXHUKU 0€30MaCHOCTH MpHU paboTe ¢ 1a00paTOpHBIM
000pyI0BaHUEM;

XapaKTepu30BaTh TMPUHLMIBL  JIEUCTBUS M3YYEHHbIX NOpuOOpPOB U
TEXHHYECKUX YCTPOWCTB C OINMOPOH Ha WX omucaHus (B TOM 4YHUCIIE:
CHUCTEMa OTOIUICHHS JIOMOB, TUTPOMETp, MapoBasi TypOuHA, amMIepMerp,
BOJIbTMETP, CUETUMUK DJIECKTPUUYECKOM DHEPTrUM, 3JIEKTPOOCBETUTEIbHbBIC
npuOOpkI, HarpeBaTeIbHBIC IEKTPONPUOOPHI (IPUMEPBI), ICKTPUICCKHE
MPEIOXPAHUTEIH, SJICKTPOMATHHT, JICKTPOABUTaTEb IOCTOSTHHOTO TOKA),
UCIIOJNb3Yys 3HAHUS O CBOMCTBaX (DM3MYECKUX SIBJICHUI U HEOOXOIUMBIE
(bu3nvecKre 3aKOHOMEPHOCTH,

pacro3HaBaTh MPOCThIE TEXHUYECKHE YCTPOHUCTBA M HM3MEPUTEIIbHbIC
npuOOpbl O CXeMaM M CXEMaTHYHBIM PUCYHKaM  (KHIKOCTHBIN
TEPMOMETpP, TEPMOC, MCUXPOMETP, TUTPOMETP, JABUTATENb BHYTPEHHEIO
CTOpaHUs, JJIEKTPOCKOI, PEOCTaT), COCTABJIATH CXEMBI JJCKTPHUCCKHUX
Lene ¢ Mmocae0BaTeIbHbIM U MapalieIbHbIM COSAUHEHUEM 3JIEMEHTOB,
paziinyas yciaoBHbIE 0003HAUEHUS SJIEMEHTOB JIEKTPUUECKUX IETEH;



NPUBOIUTH  HpUMEpbl  (HAXOAWTh  HWHMOpPMANKMIO O  IPHMEpax)
MPAKTUYECKOTO MCIOJIb30BaHUS (PU3NUECKUX 3HAHUU B MOBCEIHEBHOMU
KU3HU JJ1s1 obecrieueHus: 0€30MacHOCTH MpU OOpallleHUu ¢ nmpudopamu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHS 3I0POBbS M COOJIOJCHUS
HOPM KOJIOTUYECKOTO TOBEJICHUS B OKPY KaIOILIEH cpeie;

OCYWIECTBJISITh MOUCK HHPOpManUu (U3UYECKOTO COACPKAHUS B
NutepHnere, Ha OCHOBE HMEIOIIUXCA 3HAHUM U MYyTEM CpPaBHEHUS
JOTIOJIHUTENIbHBIX ~ MCTOYHUKOB  BBIACIATH, UH(MOpManuio, KoTopas
SIBJISIETCS MPOTUBOPEYMBOM UIIU MOXKET OBITh HEJOCTOBEPHOM;
WCIIOJIB30BaTh MPU BHIMOJHEHUU YYEOHBIX 3aJIaHUI Hay4HO-MOMYJISPHYIO
auTepatypy  (U3MYECKOro COJAEp>KaHUsl, CIOpPaBOYHbIE MaTepualbl,
pecypebl cetr IHTepHET, BiajeTh NpUEMaMi KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3oBaHus UHPOPMAIMU U3 OJHOU 3HAKOBOW CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBbIE MHCHMEHHBICE W KpPATKUE YCTHBIE COOOILECHHS,
0000mas wHpOpMaIUI0 U3 HECKOJBKMX HCTOYHUKOB (HU3UUECKOTO
CoJepKaHMsl, B TOM 4YHUCIE MYOJUYHO TPEJCTABISITh PE3YIbTATHI
MIPOEKTHOW WJIM UCCIEA0BATEIBCKOU JEATENbHOCTH, MPU 3TOM T'PAMOTHO
WCIIOJb30BaTh M3YUYEHHBIM TMOHATUMHBIN ammapatr Kypca (Qu3uKy,
COMNPOBOK/JIATh BBICTYIIJICHHUE MPE3EHTALIUEIH,

MPU BBINOJHEHUU Y4YEOHBIX NPOECKTOB M UCCICAOBAHUN (PU3UUYECKUX
MPOIIECCOB pacHpeieNiaiTh OOSI3aHHOCTU B TPyNIEe B COOTBETCTBUU C
MOCTaBJICHHBIMH 33J]a4aMU, CIEIUTh 3a BHINOJHEHUEM IJIaHA JEUCTBUU U
KOPPEKTHPOBATh €ro, aJIeKBaTHO OLIEHUBAaTh COOCTBEHHBIM BKJIaj] B
NEATENbHOCTh IPYIIbI, BRICTPAUBATh KOMMYHUKATUBHOE B3aUMO/ICUCTBUE,
MPOSIBIISiS TOTOBHOCTH pa3peiiaTb KOH(QIUKTHIL.

K xonIy o0yuenus B 9 Kjiacce mpeIMeTHBIC PE3yIbTaThl HA 0A30BOM YPOBHE
JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIMIUXCS YMEHHUIA:

WCMOJIb30BATh TMOHSATHS: CHUCTEMA OTCYETa, MAaTepuajbHas TOYKa,
TPAeKTOPHUs, OTHOCUTEIHLHOCTh MEXAHUYECKOrO JBMKEHUS, Aedopmanus
(ynpyras, IJacTHUecKas), TpEHHE, IICHTPOCTPEMHTEIHLHOE YCKOpPEHUE,
HEBECOMOCTh M TEPErpy3KH, LIEHTP TSHKECTH, aOCOIIOTHO TBEPIOE TEINO,
LEHTP TSKECTH TBEPAOIO Tejla, paBHOBECHE, MEXAHUYECKUE KOJICOaHUS U
BOJIHBI, 3BYK, MH(pa3ByK M YJIbTPa3BYK, JJIEKTPOMArHUTHBIE BOJIHBI,
[IKaJjia AJ€KTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh U AAIIbHO30PKOCTD,
CHEKTPbl UCIYCKaHUsI U MOTJONIeHUs, albda, OeTa- U raMMa-u3aydeHus,
W30TOIBI, SIACPHAs SHEPTETUKA,

pa3nuuaTth sIBJICHUs (PaBHOMEPHOE W HEPAaBHOMEPHOE MPSMOJIUHEHHOE
JBIKEHHE, PaBHOYCKOPEHHOE MPSMOJMHEIHOE JBUXKEHHE, CBOOOJIHOE
MaJICHUE TEJI, PABHOMEPHOE ABWKECHUE MO OKPYKHOCTH, B3aUMOJICHCTBUE



TEJI, PEAKTUBHOE JIBIDKCHHUE, KOJIeOaTeIbHOE IBW)KCHHE (3aTyXaromue U
BBIHYK/ICHHBIC KOJIcOaHHMsI), PE30HAHC, BOJHOBOE IBMKCHHE, OTPAKCHHE
3ByKa, MPSIMOJUHEHHOE PaCIpOCTpPaHEHUE, OTPAKCHHE U TMPEIOMIICHUE
CBETA, MOJIHOE BHYTPEHHEE OTPAKEHHE CBETA, Pa3JI0KEHHE OEJIOro CBETa B
CIEKTp U CJIOXEHHE CHEKTPaJbHbIX I[BETOB, JHUCIEpPCUS CBETA,
€CTEeCTBEHHasl PaJUOAKTUBHOCTh, BOSHUKHOBEHUE JMHEWUYATOro CIEKTpa
U3JTy4eHHS) 110 OTIMCAHUIO X XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONIUX TaHHOE (PU3UUECKOE SBJICHHUE,;

pacro3HaBaTh MPOSIBIICHHE U3YUYCHHBIX (DU3WYECKUX  SBJICHUU B
OKpyxarimeM wmupe (B ToM umciae (GU3UYECKHE SIBICHUS B TPUPOJIE:
MPUJIUBBI U OTJIMBBI, ABUkKEHUE TuiaHeT COJIHEUHOW CUCTEMBI, pEaKTUBHOE
JNBIKEHHE KUBBIX OPraHU3MOB, BOCIPUITHE 3BYKOB IKHUBOTHBIMHU,
3eMJIETpsSICEHUE, CEMCMUYECKHE BOJIHBI, I[yHaMH, 3XO0, I[BETa Tel,
ONTUYECKUE SIBJICHUS B NPUPOJE, OMOJIOTMYECKOE NEUCTBUE BHUAMMOTO,
yIbTpaUONIETOBOTO U  PEHTTEHOBCKOTO M3JIYyYEHHH, €CTECTBEHHbIN
pauoOaKTUBHBIN ()OH, KOCMUYECKHE JIy4d, PaJUOaKTHUBHOE HU3JIyUCHUE
NPUPOJIHBIX  MHUHEPANIOB, JICUCTBUE  PAJUOAKTUBHBIX  HU3JIYyYEHUU
HAOPTraHMW3M YEJIOBEKa), MPH 3TOM IEPEBOJUTH MPAKTHUCCKYIO 3aJlady B
y4eOHYI0, BBIACIATh CYIICCTBECHHBIC CBOWCTBA (NMPHU3HAKU) (PU3NICCKUX
SIBJICHUM,

OMUCHIBATh U3YUYCHHBIE CBOICTBA TeNl U (PU3UUYECKUE SIBJICHUS, UCIOJIb3Ys
¢dusnyeckue BeTUYHMHBI (CpeJHSS W MTHOBEHHAs CKOPOCTh Tejla IpH
HEPAaBHOMEPHOM JBWKEHHH, YCKOpPEHHUE, MEepeMelleHHUEe, MyTh, YIJoBas
CKOPOCTh, CHJIa TPEHHWs, CUJla YNPYTOCTH, CUJIa TSKECTH, YCKOPEHHUE
CBOOOJHOTO TAJIeHUsl, BeC Tejla, HMIYJIbC Tella, HUMIIYJIbC CHIIbI,
MexaHuueckas paboTa M MOIIHOCTb, MOTEHUMAIbHAS DJHEPrus Tea,
MOAHSATOTO HAaJl MOBEPXHOCTHIO 3€MJIM, MOTEHUIHATIbHAS SHEPIrUsl CXKaTOU
NPYKUHBI, KUHETUYECKasl SHEprus, IMOJIHAs MeXaHU4ecKas >SHeprus,
MEePUOJ U YacTOTa KoJeOaHuM, JJIMHA BOJHBI, TPOMKOCTb 3BYyKa U BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeb MPEJIOMIICHUS CPEMbl), MPU OTHCAHUU
MPaBWIbHO TPaKTOBaTh (PU3MYECKHI CMBICI HCIOJIb3YyEeMbIX BEIWYUH,
0003HaUYeHUS U EAMHUIBI (PU3HMYECKUX BEJIUYMH, HAXOAUTH (POPMYIIHI,
CBSI3bIBAIOIINE JJAHHYIO (DU3UUYECKYIO BEJIMUYMHY C JPYTMMH BEJIIMYMHAMH,
CTPOUTDH rpaUKU U3YyUYCHHBIX 3aBUCUMOCTEHN (PU3NUECKUX BEJIUYUH;
XapaKTepu30BaTh CBOMCTBA Tel, (U3MYECKHE SBJICHUS U TMPOLECCHI,
UCIIONb3Yys 3aKOH COXPAHEHUs SHEPruH, 3aKOH BCEMHUPHOTO TATOTEHUS,
MNPUHIHUIT CYNEPNO3UIMUA CWJI, NPUHIUII OTHOCUTENbHOCTH [amuies,
3aKkoHbl HbIOTOHA, 3aKOH COXpaHEHUS MMITYJIbCA, 3aKOHbI OTPaXEHUS U
MPEJIOMIICHHS CBETA, 3aKOHbI COXPAHEHHMS 3apsJJOBOTO U MacCOBOTO YUCEI



MpU SIAEPHBIX PEaKIUsAX, IPU 3TOM JlaBaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHA U 3alIUChIBATh €r0 MATEMATHYECKOE BhIPAKEHUE;

OOBSICHATh (PU3MYECKHE MPOIECChl U CBOMCTBA TEl, B TOM YHUCIE U B
KOHTEKCTE CUTyalluid MPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBIABISATH
MPUYUHHO-CJICICTBEHHBIC CBSI3U, CTPOUTH OOBSCHEHNE U3 2—3 JTOTHIECKUX
IIaroB ¢ Omopod Ha 2—3 M3YYCHHBIX CBOWCTBA (PU3UUECKUX SIBICHUH,
(bU3UYECKUX 3aKOHOB MJIU 3aKOHOMEPHOCTEH;

pemiate pacdy€THbIC 3ajayd  (omuparomgecs Ha cucTeMy U3 2-3
YPaBHEHUI), UCIIOJIb3YS 3aKOHBI U ()OPMYJIBI, CBSI3bIBAIOIINE (DU3MUCCKHE
BEJIMYMHBI: HA OCHOBE aHajM3a YCJIOBHUS 3a/Jaud 3alUChIBaTh KPATKOE
YCJIOBUE, BBISIBIIATH HEAOCTAIOLIME WM M30BITOYHBIE JIaHHBIC, BHIOUPATH
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE ISl PEIICHUS, TPOBOJAUTH PACUETHI U
OLICHUBATh PEATUCTUYHOCTH TMOJYYEHHOrOo 3HaueHUs  (PU3NUECKOM
BEJINYWHBI;

pacro3HaBaTh MOPOOJIEMbI, KOTOPbIE MOXHO PEIIUTh MpPU TMOMOIIU
(GU3NYECKUX METOJIOB, HUCIOJIb3YysS OINKHCAHWE HCCIEIOBaHUS, BBIACISIThH
MpOBEpsieMOE  MPEIOJIOKEHNUE, OLEHUBAaTh MPABWIBHOCTh MOPSAJIKA
MPOBEJICHUS  HUCCIEOBaHUS, JeJaTh BbIBOABI, HHTEPIPETUPOBATH
pe3yabTaThl HAOIIOJICHUN U OMBITOB,;

MPOBOJAUTH ONBITHl MO HAOMIOAEHUIO (DUMYECKUX SIBJICHUN WU
(Gu3nIeCKUX CBOMCTB Ten (M3y4eHHE BTOpOro 3akoHa HproToHa, 3akoHa
COXpPaHEHMSI HHEPTHH, 3aBUCUMOCTb MEpHOJia KOJIEOAaHUN MNPYKUHHOTO
MasiTHUKA OT MAaccChl rpy3a U >KECTKOCTU MPY>KUHBI U HE3aBUCUMOCTH OT
aMILUTUTYAbl MaJbIX KOJ€OaHUH, MPAMOJIMHEIHOE PaCIPOCTPAHEHHUE CBETA,
pasiioxeHue Oenoro cBera B CHEKTP, U3YUCHHE CBOMCTB M300pakeHUs B
IJIOCKOM 3€pKajie U CBOWMCTB M300pakeHUs MpeaMera B coOuparoien
JUH3e, HAOIOJCHHWE CIUIOMIHBIX W JIUHEHYATHIX CIEKTPOB W3ITYUYCHWS):
CaMOCTOSITEJIbHO  cOOMpaTh yCTAaHOBKY M3 M30BITOYHOrO Habopa
o0Opy/nOBaHMsl, OMNHUCHIBaTb XOJ OMbITAa M €ro  Pe3yJbTaThl,
(bopMyIUPOBATH BHIBOJIBI;

MPOBOJUTH MPU HEOOXOJUMOCTH CEPHUIO MPAMBIX U3MEPEHUH, Onpeaenss
CpemHee 3Ha4YCHHWE W3MepseMoi BeiauunHbl ((QoKycHOE paccTosHUE
coOuparomel JHH3BI), OOOCHOBBIBATH BBIOOP crmoco0a H3MEpeHUs
(u3MepuTeNbHOTO IPHOOpa);

MPOBOJUTH HCCIIEIOBAHUE 3aBUCUMOCTEH (DU3MYECKUX BEIUYHUH C
WCIIOJIb30BAHUEM TIPSMBIX HM3MEpPEHUH (3aBUCUMOCTH NMyTH OT BPEMCHHU
MIpU PAaBHOYCKOPEHHOM JBM)KEHUHM 0O€3 HadallbHOW CKOpPOCTH, MepHuoja
KoJieOaHU MaTeMaTH4YeCKOro MasiTHUKA OT JIMHbI HHUTH, 3aBUCUMOCTHU
yrjla OTPa)X€HUsI CBETA OT yIJia MaJeHUs W yria MpeJOMIICHUS OT yria



NaJCHNs): IUIAaHUPOBATh HCCIICIOBAaHKUE, CaMOCTOSTEIBHO COOHMpaTh
YCTaHOBKY, (UKCHUpOBaTh pe3yibTaThl TMOJYYEHHON  3aBUCHUMOCTH
bU3MUeCKUX BEIWYUH B BHUAE TAONHUIl U TpaduKOB, JAeIaTh BHIBOJBI IO
pe3yabTaTaM HCCIEeI0BaHUS;

MPOBOJNTh KOCBEHHBIC W3MEpPEHUS (U3HUYSCKUX BEIWYHH (CpeIHss
CKOPOCTh M YCKOpPEHHUE Tejla TNpU PABHOYCKOPEHHOM JBHXKCHUH,
YCKOpPEHHE CBOOOJHOTO MaJieHHs, KECTKOCTh MPYXKUHBI, KOA(DPUIUEHT
TPEHUS CKOJBXEHUS, MeXaHW4eckass padoTa ¥ MOUIHOCTh, 4YacToTa u
nepuoj, KojeOaHuW MaTeMaTH4ecKOro U MPYKUHHOTO MAasTHHKOB,
ONTHYECKas CWjia COOHWparomeil JIMH3BI, PaJUOaKTUBHBIN  (oOH):
MJIAHUPOBATh M3MEPEHUSs, COOMpaTh SKCIEPUMEHTAIbHYIO YCTAaHOBKY U
BBITIOJTHATh U3MEPEHUS, CIeNysl MPEAJIOKEHHON UHCTPYKIUU, BHIYUCISTh
3HAQY€HHUE BEJIMYMHBI U aHATU3UPOBATH MOJYUYEHHbBIC PE3YJIbTAThl C YUETOM
3aJJaHHOU MOTPEMIHOCTH U3MEPEHNH;

co0JII01aTh TpaBUJia TEXHUKU 0€30MaCHOCTH MpHU padoTe ¢ Ja00paTOpHBIM
000pyI0BaHUEM;

pa3iuyaTth OCHOBHBIE MPU3HAKM M3YUYEHHBIX (DU3UYECKUX MO/IETICH:
MatepuaibHas TOYKa, aOCOMIOTHO TBEPIOE TEJNO, TOUECUHBIA HCTOYHUK
CBETa, Jy4, TOHKas JMH3a, IUJIAHETapHAas MOJEJIb aToMa, HYKJIOHHAas
MOJIEIb aTOMHOTO $1]Ipa;

XapaKTepu30BaTh TMPUHILMIBL  JIEUCTBUS M3YYEHHBIX NOpuOOpPOB U
TEXHHYECKUX YCTPOWCTB C OINMOPOM Ha WX omucaHus (B TOM 4YHUCIIE:
CIIUJIOMETpP, JaTYMKHU TOJOXKEHUS, PACCTOSHUA W YCKOPEHHS, pPaKera,
9XOJOT, OYKHM, TEpPUCKOI, QoToanmapar, ONTHYECKUE CBETOBOJBI,
CIICKTPOCKOI, JJO3MMETp, Kamepa BmuibcoHa), WUCHOIB3ys 3HAHUA O
CBOMCTBaX (PU3MUECKUX SIBJICHUHA UM  HeoOXoauMmble (u3nyecKue
3aKOHOMEPHOCTH,

UCIIOJIb30BaTh CXEMbl U CXEMAaTUYHbIE PUCYHKH MU3YYEHHBIX TEXHUUECKUX
YCTPOMCTB, U3MEPUTEIbHBIX MPUOOPOB U TEXHOJOTUUYECKUX MPOIECCOB
MpU PELICHUH Y4YEeOHO-TPAKTUYECKUX 3a7ad, ONTHUYECKHUE CXEMbl s
MOCTPOCHUS N300pakeHU B MIIOCKOM 3€pKalie U COOUpAroIel JINH3E;
OPUBOJIUTH  NpUMEpbl  (HAXOAWTh  WH(GOpPMAIMIO O  IPHMEpax)
MPAKTUYECKOTO MCIOJIb30BaHUS (PU3NUECKUX 3HAHUW B MOBCEIHEBHOMU
KU3HU JJ1s1 obecrieueHus: 0€30MacHOCTH MpU OOpallleHUH ¢ nMpudopamu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHS 3I0POBbSI M COOJIOJCHUS
HOPM KOJIOTUYECKOTO TTOBEJICHUS B OKPY KAIOILIEH cpeie;

OCYHIECTBJISITh MOUCK HHPOpManMu (U3UYECKOTO COACPKAHUS B
HNutepHere, camocToATENIbHO (POPMYIUPYSI TOUCKOBBIN 3alpoc, HAXOAUTh



MyTU ONpPEENICHUs] JOCTOBEPHOCTH MOJYYEHHON MH(OpMaIMu HA OCHOBE
MMEIOLINXCS 3HAHUW U JOTIOJIHUTEIbHBIX HCTOYHHUKOB;

WCIIOJIB30BaTh MPU BBIMOJHEHUN YYEOHBIX 3a/laHUIl HayYHO-MOMYJISIPHYIO
auTepaTypy  (PU3MYECKOro  COJepXaHWs, CIOPABOYHBIE MaTEpHUabl,
pecypcol cetn IHTEpHET, BIageTh NpuéMamMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpazoBaHus UHPOPMAIIMU U3 OJHOU 3HAKOBOM CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHbIC MUCHMEHHBIE U YCTHBIE COOOILECHUS HAa OCHOBE
nHpOpMalMM U3 HECKOIBKHUX HCTOYHUKOB (DU3UYECKOTO COAEpKaHUS,
MyOJIMYHO MPEJICTABIATh PE3yJIbTaThl MPOSKTHOM MM MCCIIEI0BATEIHCKON
NEATENBHOCTHA, TMPU ITOM TPAMOTHO  MCIOJb30BaTh  HM3YYCHHBIN
MOHATUMHBIA anmapaT M3ydyaemMoro paszfena (QU3NKA U COMPOBOXKIATH
BBICTYIUICHUE TIpEe3eHTalMel ¢ y4ETOM OCOOEHHOCTEW ayauTOpUU
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIIACC
KosmmyecTBo yacos DJIeKTPOHHbIE
Ne HanmeHoBaHue pa3ie/ioB U TeM (m¢poBbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsbl
Pa3znen 1.®@u3uka u e€ poJib B NIO3HAHUM OKPYKAIOLIEr0 MUPA
bubmnoreka IIOK
11 o - 2
FISHRa - HayKa © TIpHpose https://m.edso0.ru/7f416194
bubmnoreka I1OK
1.2 o 2 1
HISHHACCITHE BEIITHHDT https://m.edso0.ru/7f416194
bubmnoreka I1OK
1.3 E i 2 1
CTECTBEHHOHAYUHBI METOJ MIO3HAHUS htts://m.edsoo.ru/7fA16194
Wtoro mo pazneny 6
Pa3nen 2.IlepBoHayajibHbIe CBeIEHNUS 0 CTPOEHNH BellleCTBA
bubmnoreka IIOK
2.1 C 1
TPOCHHE Betlecta https://m.edso0.ru/7f416194
99 JIBM>KEHWE 1 B3aUMOJIEVCTBUE YaCTHI] 9 1 bubmuoreka [JOK
' BEIECTBA https://m.edsoo.ru/7f416194
bubmnoreka I1OK
2.3 2
AATpETaTHbIe COCTOANILA BEIIIECTBA https://m.edso0.ru/7f416194
Uroro no pazaeny )
Pasnen 3./IBuikeHne H B3aUMO/IeiiCTBHE TeJ
bubmnoreka IIOK
3.1 M €CKO€ JIBIDKEHHE 3
CXATITICCKOT ABIDRCHH https://m.edso0.ru/7f416194
3.2 WNuepnus, Macca, MI0THOCTh 4 1 bubmnoreka IJOK




https://m.edso0.ru/7f416194

bubmnoreka IIOK

33 Cuna. Bupt cun 14 2 https://m.edsoo.ru/7f416194
Uroro no pazaeny 21
Pasnen 4./1aBjieHue TBEPABIX TeJl, (KMAKOCTEH U ra3on
41 Masnenue. [lepenaya gaBaeHust TBEPAbIMU 3 bubnuorexa [JOK
' TeJIaMH, )KUIKOCTSIMHU U ra3aMu https://m.edsoo.ru/7f416194
bubmnoreka I1OK
4.2 Jlapierne KukocTh > https://m.edsoo.ru/7f416194
bubmnoreka IIOK
4.3 ATvocheprOe naBICHIE 6 https://m.edsoo.ru/7f416194
44 JleficTBuE XKUJIKOCTH U Ta3a HA MOTPYKEHHOE ; 3 bubnuoreka [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Uroro no pazaeny 21
Pasnes 5.Pabora u MomHOCTh. DHeprus
bubmnoreka IIOK
>1 PaGota u monmocTs 3 ! https://m.eds00.ru/7f416194
bubmnoreka IIOK
. 1
52 Hpocthie MeXaHH3MEI > https://m.eds00.ru/7f416194
bubmnoreka IJOK
. 1
53 Mexatieckas SHepris 4 https://m.eds00.ru/7f416194
Uroro no pazaeny 12
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOPAMME 68 12




8 KJIACC

KosmmuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudpoBbie
Ne i/ P Konrpoabubie | IIpakTuyeckue (mupp )
NPOrpaMMmbl Bcero o0pa3oBaTejbHbIe
padoThI padoThI
pecypcsbl
Pazjnen 1. TennoBble siBiaeHUs
. bubnmoreka [IOK
11 CrpoeHne u CBOWCTBA BELIECTBA 7 httos://m.edsoo.ru/7f418 1ce
bubmnoreka I1OK
12 Ternosbre mporecce! 21 1 > https://m.edsoo.ru/7f4181ce
Utoro mo pazneny 28
Pa3gen 2.0yekTpuyeckue M MArHUTHBIE SIBJIEHUSA
DneKTpuYecKre 3apsibl. 3apsHKEHHBIE Tella bubnuoreka [JOK
2.1 . 7 1
U UX B3aUMOJICUCTBHE https://m.edsoo.ru/7f4181ce
bubmnoreka IIOK
. % A 2 7
2.2 IToCTOSIHHBIN 1NEKTPUUYECKUI TOK 20 httos://m.edsoo.ru/7f4181ce
bubmnoreka I1OK
. 1 1.
23 Marmutibie spaeHis 6 > https://m.edsoo.ru/7f4181ce
bubmnoreka I1OK
. 4 1
24 DIICKTPOMATHHTHAS HHAYKLUHS https://m.edsoo.ru/7f4181ce
Utoro mo pazneny 37
Pe3epBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 14.5




9 KJIACC

KosmmuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iejioB H TeM nudpoBbIe
Ne i/ P Konrpoabubie | IIpakTuyeckue (mupp )
NMpOrpamMmblI Bcero odpa3oBaTejbHbIE
padoThI padoThI
pecypchbl
Pa3nen 1.Mexann4yeckue siBJIeHHs
11 MexaHn4decKkoe IBIKCHUE U CIIOCOOBI €ro 10 1 bubmnoreka IIOK
' OIUCAHUS https://m.edsoo.ru/7f41a4a6
bubmnoreka IIOK
1.2 B i 20 1 3
SAMOeHCTBIE Teit https://m.edsoo.ru/7f41a4a6
bubmnoreka IIOK
1.3 3aKOHBI COXpaHe 10 3
KO coxpanen https://m.edsoo.ru/7f41a4a6
Wroro mo paszneny 40
Paznen 2.Mexann4deckne KoJe0aHust ¥ BOJHbI
bubmnoreka I1OK
2.1 MexaHuveckue Kojeda 7 3
RATMHACCIHE ROJChaA https://m.edsoo.ru/7f41a4a6
bubmnoreka IIOK
2.2 MexaHHYECKHE BO .3 8 1 3
RATMHECCIE BOJHBL IBYX https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 15
Pa3nen 3.2/IeKTPOMarHuTHOE 1MoJie U YJIEKTPOMATHUTHBIE BOJTHBI
31 DNEeKTPOMarHUTHOE T0JI€ U 6 5 bubmuoreka [JOK
' AIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Wroro mo pazneny 6
Pa3nen 4.CBeToBbI€ SIBJIEHHS
4.1 3aKOHBI PacIpOCTPaHEHUsI CBETA 6 2 bubnnorexa [JOK




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

bubmnoreka IIOK
4.2 JIMH3BI 1 ONTHYECKHE TPHOOPHI 6 3 httos://m.edsoo.ru/7f41a4a6
bubmnoreka IIOK
4.3 PasnoxxeHue 6emoro cBeTa B CIIEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 15
Pasnen 5. KBanToBbI€ siBJIeHUS
bubmnoreka I1OK
5.1 Hcnyckanue 1 moriomieHne CBeTa aroMoM 4 1 https://m.edsoo.ru/7f41a4a6
bubmnoreka IIOK
. 1
52 (Tpoeiiie ATOMHOTO 51pa y https://m.edsoo.ru/7f41a4a6
bubmnoreka I1OK
5.3 SAnepHble peakuu 7 1 https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 17
Pa3gen 6.IToBTOpHUTEIHLHO-00001IAIOIIUIT MOAYJIH
6.1 [ToBTOpenue u 0000IIeHNE CONEePIKAHUSL 9 5 bubnnorexa [JOK
' Kypca (usuku 3a 7-9 xnacc https://m.edsoo.ru/7f41a4a6
Wtoro mo pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 27




IHOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoauuecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

Jlara
U3YYeHUs

DJIEeKTPOHHbBIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

®u3nka — Hayka O IPUPOJIE.
SBnenus npuposl. Gusngeckue
SBJICHUS

01.09

MexaHnnueckue, TEIUIOBEIE,
3NEKTPUYECKUE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIC SIBICHUS

03.09

duznyeckue BEINIMHBI U UX
U3MepeHue

08.09

VYpok-uccnenosanue 'M3mepenue
TeMIepaTypbl IPH MTOMOIIH
KHUJIKOCTHOTO TEPMOMETPA U JATUUKA
TEMIIEPATYphI

10.09

Kak ¢usuka u apyrue ectecTBeHHbBIE
HAaYKH U3y4aroT IPUPOLY.
EcrecTBeHHOHAYUYHBIN METO/
no3Hanus. Onucanne GU3HIeCKux
SIBIICHHUI C TTIOMOIIBIO MOJIeIIeH

15.09

bubmoreka [JOK
https://m.edsoo.ru/ff09f72a

VYpok-uccinenosanue "TIpoepka
TUTIOTE3bI. JAIILHOCTD MOJIETA IIAPHKA,
MYIIIEHHOTO TOPU30HTAIBHO, TEM
0oJbIIe, YeM OOJIbITIe BRICOTA ITycKa'

17.09




Crpoenue BemecTBa. OMBITHI,

7 OKa3bIBAIOIIINE TUCKPETHOE CTPOCHHUE 22.09 bubmorexa HOK
8 Hme JLCKp P R https://m.edsoo.ru/ff09fe0a
BeIIlECTBA
bu6moTteka [IOK
24.09
8 JlBIKeHHE HACTHIL BeINeCTBa https://m.edsoo.ru/ff0a013e
VYpok-uccnenoanue «ONbITHI IO
9 HAOJIOICHUIO TETUIOBOTO PACIITUPEHUS 29.09
ra3oB»
10 ArperaTHble COCTOSIHUS BEIIECTBA 01.10
B3anmocBsI3b MeXTy CBOHCTBAMU
BEIIECTB B PA3HBIX arperaTHbIX
COCTOSIHUSIX U UX bubmmoreka [[OK
11 06.10
ATOMHOMOJIEKYJISIPHBIM CTPOCHHUEM. https://m.edsoo.ru/ff0a0378
OcoOeHHOCTH arperaTHbIX COCTOSTHUH
BO/IBI
MexaHnueckoe IBUKEHHUE.
12 PaBHOMEpHOE 1 HEpaBHOMEPHOE 08.10 bubmorera [JOK
P P P ' https://m.edsoo.ru/ff0a05c6
JIBIDKCHHE
bu6moteka [IOK
1 .E 13.10
3 Cropocts. ExuHuLLe cKopoCTH https://m.edsoo.ru/ff0a079c
bu6moTteka [IOK
14 P 15.10
ACHICT [yTH 1 BpEMCHH ABIDReI https://m.edsoo.ru/ff0a0ae4
WNueprus. 3akoH HHEPITUH.
15 B3a1/11)1\110 elcTBUE TerII(IaK MpUYNHA 20.10 bubmorexa [JOK
a p ' https://m.edsoo.ru/ff0a0c10
W3MEHEHHUS CKOPOCTH JIBVKEHUS TEll
ILnoTHOCTH BeliecTBa. PacueT Macchl bu6moteka [IOK
16 22.10
1 00beMa Tesia Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaGoparopnast pabota «OrnpeneneHue 05.11




IUIOTHOCTH TBEPAOTO TEJIa»

Pemtenne 3agad mo reme "TImOTHOCTE

bu6mmoreka [IOK

18 10.11
BellecTBa' https://m.edsoo.ru/ff0al23c
Cuna xak XxapakTepucTuKa
19 B3aumoieicTBus Ten. Cuna 12.11
ynpyroctu. 3akoH I'yka
Jlaboparopnast padota «3yuenue
20 3aBUCHMOCTH PACTSKEHUS 1711
(medopmaryn) Npy>KUHBI OT
MIPUIIOKEHHOMN CUJIBI»
21 Arnenue Tarorenus. Cumna TsHDKECTH 19.11
CBsI3b MKy CHIION TSKECTH U
22 Maccoii Tena. Bec tena. Pemenne 24.11 bubsmorexa HOK
e ' . o https://m.edsoo.ru/ff0a1778
3aza4 o teme "'Cuiia TSKeCcTH
93 Cuia TsKeCTH Ha JPYTrux IIaHeTax. 2611 bubmmoteka [JOK
DU3NYECKUE XAPAKTEPUCTUKH TIIAHET ' https://m.edsoo.ru/ff0a1502
bu6moTteka [IOK
24 n . 01.12
3meperie i, JlnHaMomeTp https://m.edsoo.ru/ff0al8cc
bu6moTteka [IOK
25 B . H 03.12
©e T, HEReCoMOCTh https://m.edso0.ru/ff0a1778
CrnosxeHue IByX CUJl, HallpaBJIEHHbIX
26 10 OJIHOM MPSIMOM 09.12 bubsmorexa LHOK
. P ' ' https://m.edsoo.ru/ff0ala70
PaBHOpelicTBYIOIIAs CHIT
97 'l')emeHHe :U«;anaq 0 TEME ) 11.12
PaBHoielicTByrOIIAs CHIT
28 TpeHue CkoNbKEHUS U TPEHUE MTOKOSI. 1512 bubmoreka [IOK
TpeHue B IPUPOJIE U TEXHUKE ' https://m.edsoo.ru/ff0alb9c
29 Jlaboparopras pabota «3ydenue 15.12 bubmmoreka [JOK




3aBUCUMOCTH CUJIbI TPEHUS
CKOJIb)KEHUS OT CHUJIBI IaBJICHUS U
XapaKkTepa CONPUKACAIOIINXCS
ITOBEPXHOCTEN»

https://m.edsoo.ru/ff0alcc8

Pemienue 3anau Ha onpeneneHue

30 . . 17.12
PaBHOACHCTBYIONICH CHITBI
Pemenue 3agau no remaM: «Bec
31 tena», «['papudeckoe n3odpakeHne 9219 bu6moreka [JOK
cu», «Cunbl», «PaBHOaEHCTBYOIIAs ' https://m.edsoo.ru/ff0alde0
CHII»
Kontponbnas padota Nel mo temam:
«Mexannueckoe IBIkeHne», «Macca,
32 IUIOTHOCTE», «Bec Tema», 24.12
«['padmaeckoe n300pakeHNE CHII»,
«Cuip»
Hanenue. CiocoObl yMEHBIIIEHUS U bubmmoteka [JOK
33 29.12
YBEIIUYECHHUS JaBJICHUS https://m.edsoo.ru/ff0a20a6
JlaBnenue raza. 3aBUCUMOCTD
34 IaBJIEHHS ra3a OT 00bEMa 12.01 bubmorexa [OK
: ' https://m.edsoo.ru/ff0a2376
TEeMITepaTypbl
Ilepenaua naBiaeHus TBEPALIMUA
35 Tenpal\iln mi KOCTSAMU U f§3aMI/I 3akoH 14.01 bubmorexa [TOK
» KA ' ' https://m.eds00.ru/ff0a25h0
ITackans
JlaBneHue B )KUJKOCTH U rase, bu6moTteka [IOK
36 . 19.01
BBEI3BAHHOE JICCTBHEM CHJIBI TSDKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3anay 1o reme «/[apieHue B 2101 bu6moteka [IOK
KUIKOCTH U Ta3e. 3axkoH Ilackamsa» ' https://m.edsoo.ru/ff0a2826
38 CooOrmaromuecst COCyIbl 26.01 bubmmoreka [JOK




https://m.edsoo.ru/ff0a2970

bubmmoreka [JOK

7| 28.01
39 Pnapapirieckiit mpece 8.0 https://m.edsoo.ru/ff0a3136
40 MaHOMeTpHU. ITopuHeBoi 02.02
’KHMJIKOCTHBII HAacOC
Atmocdepa 3emin. [Tprunab
" C}éIIIGCTBOBBaHI/ISI Bo;nymnoﬁ stop Butmorexa LOK
ODOIOTIIH SEMITH. SABHCHMOCTE ' https://m.edsoo.ru/ff0a2b5a
aTMOC(EpHOTO AaBIEHUS OT BHICOTHI
HaJl YpOBHEM MOPS
bu6moteka [IOK
. .02
42 Bec Bo3myxa. ATmMocepHOe qaBieHne 09.0 htts://m.edsoo.ru/ff0a2bsa
43 W3mepenne aTMoCcqepHOTo JTaBICHHUS. 11.02 bubmoreka [JOK
OmsitT ToppryesUTH ' https://m.edsoo.ru/ff0a2da8
3 aTMoc(epHOro
» aBUCHMOCTH aTMOC(EpHOT o BuGmorexa [IOK
FABJICHITA OT BRICOTRI HAfL YpOBHEM ' https://m.edsoo.ru/ff0a2fca
Mopst
bapomerp-aneponn. AtmochepHoe bubmmoteka [JOK
45 18.02
JABJICHUE HA PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
16 Pemenne 3angau o reme ) 93.02
"ATMOC(EpHOE TaBICHHUE
7 a3a Ha
- JleficTBuE ®KUJIKOCTH U Ta3a H - Butmorexa LIOK
TTOTPYEHHOE B HHX TEIIO- ' https://m.eds00.ru/ff0a3276
ApxumenoBa cuia
JlaGoparopnast padota «OrnpeneneHue
48 BBITAJIKABAIOIIEN CHIIBI, 02.03 bubmmoreka [JOK

JEHUCTBYIOLIEN HA TEJO, MIOIPYKEHHOE
B )KUIKOCTHY»

https://m.edsoo.ru/ff0a33fc




49

JlaGoparopnas paboTa 1o Teme
«MccnenoBanue 3aBUCUMOCTH Beca
TeJsa B BOJIE OT 00bEMA MOTPYKEHHOM
B )KUAKOCTh YaCTH Tea»

04.03

bubmmorexa [JOK
https://m.edsoo.ru/ff0a3514

50

IlnaBanue Ten

09.03

bu6moteka [IOK
https://m.edsoo.ru/ff0a3a96

o1

JlaGoparopnast pabota
"KonctpynpoBanue apeomeTpa win
KOHCTPYUPOBAHUE JIOOKHA U
omnpeieneHue e€ rpy30noabEMHOCTH "

11.03

52

Pemenune 3amag mo temam: «Ilnapanue
cynoB. Bo3ayxomiaBanue»,
«/laBieHue TBEPABIX TEJN, KUIKOCTEH
U Ta30B»

16.03

bubmmorexa [JOK
https://m.edsoo.ru/ff0a3654

53

Mexanuueckast pabora

18.03

bubmmoreka [JOK
https://m.edsoo.ru/ff0a3f82

54

MomHocTh. EAuHUIBI MOIITHOCTH

23.03

bu6moTteka [IOK
https://m.edsoo.ru/ff0a3f82

55

VYpok-uccnenosanue "'Pacuér
MOIIHOCTH, pa3BUBAEMOU MpPHU
MoabEME 110 JecTHUIE"

25.03

56

[Ipocteie MexaHnu3Mbl. Poiyar.
PaBHOBecue cuit Ha peryare

06.04

57

KonrponsHas padora Ne2 o reme
«/laBieHue TBEPABIX TEJN, KUIKOCTEH
u ra3oB» / Beepoccuiickas
poBepouHasi pabora

08.04

58

PesepBHbiit ypok. PabGoTta ¢ Tekcramu
1o Teme «/laBneHue TBEPABIX Tell,

13.04

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




XKHJIKOCTel u ra3oB» / Beepoccuiickas
mpoBepouHasi pabora

59

Peryaru B TexHuke, OBITY ¥ TIPUPO/IC.
Jlaboparoprast pabota
«HccnenoBanue yciIOBHM paBHOBECHS
pblyara»

0.5

15.04

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

60

Pemenue 3amau mo teme «Y CIOBUSI
pPaBHOBECHS pblyara»

20.04

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a48a6

61

KoaddurmenT nonesnoro neicTBus
MexaHusma. Jlaboparopnast pabota
«M3mepenue KIIJI HaxOHHON
IJIOCKOCTU»

0.5

22.04

62

Pemenue 3amau mo teme "Padora,
MommHocTh, KIT/T"

27.04

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

63

Mexanunueckast SHEPrHUsl.
Kunernyeckast 1 noTeHIMaIbHas
SHEprus

29.04

bu6moTteka [IOK
https://m.edsoo.ru/ff0a4252

64

3aK0oH COXpaHEHUsI MEXaHUYECKOU
SHEPrUU

04.05

bu6moTteka [IOK
https://m.edsoo.ru/ff0a4360

65

YPOK-3KCIEPUMEHT 1O TEME
"DKCrepUMEHTaIbHOE OIpeieIEHIE
W3MEHEHUSI KHHETUYECKON 1
ITOTEHIMAJILHOM YHEPTUU IIPU
CKaThIBaHUM T€JIa [10 HAKIIOHHOM
IJIOCKOCTH'

06.05

66

KonrponsHas padora Ne3 o reme
«PaboTa ¥ MOIIIHOCTh. DHEPrus»

13.05

67

[TpomesxyrouHas arrectanus B popme

18.05

bu6moteka [IOK




KOHTPOJILHOH PabOThI

https://m.edsoo.ru/ff0a4ee6

PesepBHbiit ypok. PabGoTta ¢ Tekctamu

68 o teme "Pabora. MoImHOCTE. 1 20.05
Oneprus”
OBIIEE KOJIMYECTBO HACOB I10 68 12

I[TPOTPAMME




8 KJIACC

Kosn4yecTBo yacos DJIeKTPOHHBbIE
Ne Hara uudposbie
Tema ypoka KonTpoabubie | IlpakTnueckue
n/n Bcero u3ydeHusi  oOpa3zoBaTe/ibHbIE
padoThI padoThI
pecypcsl
OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-
1 KUHETHUYECKON TEOPUU U UX OEHTI:IHe 1 01.09 brosmorexa [OK
P ' https://m.edso0.ru/ff0a5256
MTOATBEPXKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJI 1 02.09
Moaenu TBEPIOTO, )KUIKOTO U bu6mmoteka [IOK
3 . 1 08.09
ra3000pa3HOro COCTOSTHUM BEIECTBA https://m.edsoo.ru/ff0a540e
OOBbsicHeHue CBOMCTB TBEPAOTO,
6 .
4 AKHUJIKOTO U ra3000pa3HOro COCT(:SIHI/II/I 1 09.09
BELIECTBA HA OCHOBE MOJIOKEHUI
MOJIEKYJIIPHO-KUHETUUECKON TEOpUH
bu6moTteka [IOK
K 1 15.09
> PHCTAILITIECKIE 11 AMOPHEIC Tea hitps://m.eds00.ru/ff0a5800
5 CmauvBaHue U KalWJUISIPHOCTb. 1 16.09 bubmmoreka [JOK
[ToBepXHOCTHOE HATSKEHHE ' https://m.edsoo.ru/ff0a5530
bu6moteka [IOK
7 T 1 22.00.
CIVIOBOE PACTIHMpEIc 1 GRatue https://m.edsoo.ru/ff0a5a26
Temneparypa. CBs3b TEMIIEPATYpPhI CO
8 CKOPOCTBIO TEIJIOBOTO JIBUKEHUS 1 23.09
4acTHUIL
9 Buytpennss sneprus. CiocoOsl 1 29 09 bubmorexa [JOK
U3MEHEHUs BHYTPEHHEN DHEPTUH ' https://m.edsoo.ru/ff0a5c60
10 Bune! Tenonepenaun 1 30.09 bubmorexa [JOK




https://m.edsoo.ru/ff0a6412

Ypok-koHpepenmus "TIpakTudeckoe
HCITOJIb30BAHHE TEIJIOBLIX CBOMCTB

bubmmoreka [JOK

11 06.10
BEILIECTB U MAaTEPHAJIOB B LIEJISIX https://m.edsoo.ru/ff0a65c0
SHEProcoepeKeHus "
12 KoauuecTBo TemioTsl. Y AenbHas 07.10 bu6moTteka [IOK
TEII0OEMKOCTh ' https://m.edsoo.ru/ff0a6976
13 VYpaBHeHUE TEIJIOBOTO OajlaHca. 13.10 bubmmoreka [JOK
TennooOMeH U TEMJIOBOE paBHOBECUE ' https://m.edsoo.ru/ff0a7088
JlaGoparopnast pabota
"UccnenoBanue siBICHUS bubmmoreka [JOK
14 14.10
TETII000MEHa MPY CMELTMBAHUN https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U TOpsiueit BoAbI"
Pacuer xommdecTBa TEIIOTHI,
15 HEO0OXOMMOTO JIJIsi HarpeBaHus Tena 20.10
Y BBIJICTISIEMOTO UM TIPH OXJIAKICHUU
JlaGoparopnas padota "Onpenenenue bubmmoreka [JOK
16 N . 20.10
YAEIbHOW TETNIOEMKOCTH BEIIECTBA https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOIUBA. Y IeJbHas TEIJIoTa 2110 bubmmoreka [JOK
CTOpaHust ' https://m.edsoo.ru/ff0a7b5a
IInaBnenue u oTBepaEBaHUE
18 KPHUCTAJUIMYECKUX TEN. Y AeIbHas 10.11 bubmorexa HOK
' ' https://m.edsoo.ru/ff0a71d2
TEIUIOTA TUTABIICHUS
19 JlaGoparopnas padota "Onpenenenne 111 bubmmoreka [JOK
yACJIbHOU TEIUIOTHI TIJIABJICHUS JIbaa" ' https://m.edsoo.ru/ff0a72fe
ITapooOpa3zoBaHue 1 KOHAEHCALMSL. bu6moreka [IOK
20 17.11.
Hcnapenne https://m.edsoo.ru/ff0a740c
21 Kunenue. Y aenbHas TemioTa 18.11 bu6moteka [IOK




napooOpa30BaHUs U KOHJICHCAIIUH.
3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS
OT aTMOC(EPHOTO JTaBIICHUS

https://m.edsoo.ru/ff0a786¢

22

Bnaxnocts Bo3ayxa. JlaboparopHas
pabora "Onpenenenue
OTHOCHUTEJIbHOM BJIKHOCTHU BO3yXa"

24.11.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3agau Ha onpeneneHue
BJIAKHOCTH BO3/lyXa

25.11

24

[Tpunnune paboTh! TEMIOBBIX
neurareneif. [Tapoas TypOuHa.
JIBuraTens BHyTPEHHET0 CTOPAHUS

01.12

25

KII/I TermoBoro aBuraresis.
TernnoBble ABUrATENM U 3alIUTa
OKpYKarouien cpepl

02.12

bu6moTteka [IOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHUs U MIPEBPALLIEHUS
OHCPryuu B TCIJIOBBIX ITPOLECCax

09.12

27

[ToaroroBka Kk KOHTPOJILHOM paboTe
o teme "TengoBrie IBIEHHUS.
V3MeHeHne arperaTHbIX COCTOSTHUM
BeniecTna”

10.12

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

28

KonTponsnas padora Nel no teme
"TenuoBble siBiieHUd. Mi3MeHeHne
arperaTHbIX COCTOSIHUH BeliecTBa '

15.12

bu6mmoteka [IOK
https://m.edsoo.ru/ff0a86ae

29

Dnekrpuzainus Tei. JIBa pona
ANEKTPUIECKHX 3aPSI0B

16.12

30

VYpok-uccienoBanue "OaeKTpU3aLUL
TeJl UHAYKIUEN U IIPU
CONPUKOCHOBEHUU"

22.12




B3aumoelictBre 3apsyKeHHBIX TEIL.

bu6moTteka [IOK

31 3akon Kymona 23.12 https://m.edsoo.ru/ff0a87e4
DNEKTpUYECKOE TOJIE.
32 HanpspkeHHOCTD 3JIEKTPUYECKOT0 29 12 bu6moreka [IOK
nosts. [IpuHnmn cynepnosunuu https://m.edsoo.ru/ff0a8a0la
BIEKTPUUYECKUX NOJIEN
Hocwurenu anexTpuueckux 3apsoB.
33 DnemeHTapHbIN 3apsa. CTpoeHue 30.12
aToMa
34 [TpoBOAHUKY U AUDJIEKTPUKH. 3aKOH 1201 bu6moTteka [IOK
COXpaHEHUs IEKTPUIECKOr0 3apsiaa https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3agau Ha mpuMeHEHNE 13.01 bubmmoreka [JOK
CBOMCTB JJIEKTPUYECKUX 3apsA10B https://m.edsoo.ru/ff0a90cc
DNEeKTPUUECKUI TOK, YCIIOBHS €T0
36 cyuiecTBoBaHMs. MIcTOUHUKH 19.01 brbmmoreka [OK
https://m.edsoo.ru/ff0a95a4
AIIEKTPUYECKOTO TOKa
. bubmmoreka [JOK
37 JIeNCTBUA DIIEKTPUIECKOTO TOKA 20.01 https://m.eds0o.ru/f0ag6b2
VYpok-uccnenosanue "JleiicTBue
38 AIEKTPUIECKOTO OISl Ha TPOBOTHUKU 1 26.01
U JTUDJICKTPUKHA"
39 DNEeKTPUYECKUN TOK B METAILIAX, 2701 bubmmoteka [JOK
JKUIKOCTSIX U razax https://m.edsoo.ru/ff0a9838
40 DnexTpuyeckas Uenb U €€ COCTaBHbIE 02.02
9acTu
Cuna Toxka. JlabopaTopHast pabota
41 "N3mepeHue u perynpoBaHUE CHUIIbI 0.5 03.02 brbsmoreka OK

TOKA"

https://m.edsoo.ru/ff0a8bd6




DIEKTpUUYECKOE HATIPSIKEHHUE.
BoasTmeTp. JTabopaTopHas padboTa

bubmmoreka [JOK

42 "H3MepeHne U PEryIupOBaHue 05 09.02 https://m.edsoo.ru/ff0adel14
HaIpsDKEHUS "

43 CornpoTuBieHUE MPOBOAHUKA. 10.02 bubmmoreka [JOK
VY enpHO€ CONMPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
Jlaboparopnas padota "3aBUCUMOCTD

44 AIEKTPUUECKOTO COMPOTUBICHUS 1 16.02 bubmmoreka [JOK
MPOBOJHHUKA OT €r0 JJIMHBI, TUIOIIA N https://m.edsoo.ru/ff0aa738
MONIEPEYHOI0 CEYEHUs U MaTepuana’
3aBUCUMOCTb CHIIBI TOKA OT Bu6morexa LOK

45 HanpspkeHus. 3akoH OMa A1 yJacTka 17.02 httos://m. edsoo.ru/ff0aadda
enu
JlaGoparopnast pabota
"UccnenoBaHue 3aBUCUMOCTH CHITBI

46 TOKa, UYLLIETO Yepe3 pe3UCTop, OT 1 23.02 bubmorexa [JOK

https://m.edsoo.ru/ff0aa04e

COIPOTHBIICHUS PE3UCTOPA U
HaIpsDKEHUS Ha pe3uctope’

47 [TocnenoBarenpbHOE U APAIIEIEHOE 24.02
COCTMHEHUS TIPOBOTHUKOB
Jlaboparopnas padota "[IpoBepka

48 IIpaBUJIa CIO0KEHUS HAIIPSKEHUN MIPU 1 02.03 bu6moreka [IOK
MOCJIEIOBATEILHOM COCIMHEHUHN JIBYX https://m.edsoo.ru/ff0aaas8
pe3ucTopon”
JlaGoparopnas padota "[IpoBepka

49 MpaBuJIa JUIsl CHJIbI TOKA MPU 1 03.03 bubmoreka [JOK

napasuleJIbHOM COEAMHEHUN
pe3ucTopon”

https://m.edsoo.ru/ff0aadle




Pemenue 3aga4u Ha npuMeHEHUE

bu6moTteka [IOK
50 O 09.03
SAKOTA TLMa AU pasiTroro https://m.edsoo.ru/ff0aaf8a
COCTMHEHUS TIPOBOTHUKOB
51 PaboTa 1 MOIIIHOCTE 3JIEKTPUUECKOTO 10.03 bubmmoreka [JOK
Toka. 3akoH J[xoyis-JleHra ' https://m.edsoo.ru/ff0ab124
Jlaboparopnas padota "Onpenenenue
52 a60TpLI " I13/10 PII)OCTI/I BHCKTpI/IqCCKOFO 16.03 bubsmorexa LHOK
P " . P ' https://m.edsoo.ru/ff0ab3e0
TOKa
DJeKTpUYECKUE LIENH U TOTPEOUTENN
53 AIIEKTPUYCCKOM SHEPTUU B OBIT 17.03 bubmorera [OK
P P 4 ' https://m. edso0.ru/ff0ab660
Kopotkoe 3ambikanne
54 HOCTos{HHUHe MarHMThl, UX 23.03
B3aMMO/ICHCTBHE
Ypok-uccnenosanue "'N3yuenue bubmmoteka [JOK
55 . N 24.03
MoJIeH MOCTOSIHHBIX MarHuTOB https://m.edsoo.ru/ff0ac3d0
MarnauTtHoe noje. MarHuTHOE 1moJie Eu6 LIOK
nOIMOTEeKA
56 3 06.04
CVIIIL I E10 SHATICHIE JUDT AHSHH Ha https://m.edsoo.ru/ff0acOba
3emie
[ToaroroBka Kk KOHTPOJILHOM paboTe
10 TeMe "DJNEeKTPUUYECKUE 3apsi/ibl.
S7 3apsHKeHHBIC Tena U UX 07.04 buGmuorexa [IOK
P . . ' https://m.edsoo.ru/ff0abd2c
B3auMoieicTBUs. [locTOSTHHBII
ANEKTPUUECKUM TOK"
KonTtponsHas padora Ne2 o teme
"DneKTpuYecKue 3apsabl.
58 3apshKeHHBIC Tena U UX 13.04 bubmorexa HOK

B3auMoaeiicTBUs. I1loCcTOIHHBIN
anekTprueckuii Tok" / Beepoccuiickas

https://m.edsoo.ru/ff0abea8




IIpoBepoyHas pabora

59

PesepBHbiit ypok. PabGoTa ¢ Tekctamu
o Teme "'TlocTosiHHBII
anekTprueckuii Tok" / Beepoccuiickas
poBepoyYHasi paboTa

14.04

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

60

OmnbIT DpcTena. MarHuTHoe noJie
ANEKTPUYECKOTO TOKa MaruutHoe
I10JI€ KaTYIIKU C TOKOM

20.04

bu6moteka [IOK
https://m.edsoo.ru/ff0ac1d2

61

[IpuMeHeHne IeKTPOMarHuToB B
texuuke. Jlaboparopnas pabora
"N3ydyeHue neiicTBUSI MarHUTHOTO
I10JIsI HA TIPOBOIHUK C TOKOM"

0.5

21.04

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

62

DIIEKTPOIBUTATEIb TTOCTOSTHHOTO TOKA.
Hcnonp30BaHKe 3IEKTPOIBUTATEIICH B
TEXHHYECKUX YCTPOMCTBAX U Ha
Tparcrnopte. JlaboparopHas padora
"KoHcTpynpoBaHnue u u3ydeHue
paboThI AIEKTPOABUTATEIS

27.04

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

63

OmnbiTel @apanes. 3aKOH
AJIEKTPOMArHUTHON MHTYKIIUH.
IIpasuio Jlenna

28.04

64

Onekrporenepatop. CriocoOb
MOJTyYEHUS JICKTPUIECKON SHEPTUH.
DIEKTPOCTAHIIUN Ha BO3OOHOBIIIEMBIX
HCTOYHHUKAX SHCPIruu

04.05

65

[ToaroroBka Kk KOHTPOJILHOM paboTe
10 TeMe "DIEeKTPUUYECKUE U
MAarHUTHBIC SBJICHUS

05.05




KonTtponsHas padora Ne3 o treme

bu6mmoreka [IOK

" 1 12.

66 SHeKszmeCKHe Y MarHUTHBIE 05 httos://m.edsoo.ru/ff0ach14
SIBIICHHSI
[TpomexxyrouHas arrectanus B popme bu6moteka [IOK

67 . 1 18.05
KOHTPOJILHON PabOThI https://m.edsoo.ru/ff0accbe

68 P€3epBHI?'IfI ypok. Pabora c TeKl(':TaMI/I 1 19.05
1o teme "'MarHuTHbIE SIBJICHUS

OBUIEE KOJIMYECTBO YACOB I10
- 68 14.5

I[TPOTPAMME




9 KJIACC

Kosn4yecTBo yacos JJIeKTPOHHBbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie | IlpakTnueckue
n/n Bcero u3ydeHusi | oOpa3zoBaTe/ibHbIE
padoThI padoThI
pecypcsbl

M .

1 €XaHUYECKOE IBUKEHUE 1 02.09
MarepuasibHas TOUKa

5 Cucrema orcuera. OTHOCHTEIHHOCTh 1 03.09 bubmnoreka I1OK
MEXaHUYIECKOTO JBIKEHHS ' https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE NIPSIMOJIMHENHOE 1 05.09 bubnnorexa [JOK
JBHKCHHE ' https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE npsAMOIMHENHOE

4 nekeHue. CpeHsis 1 MTHOBEHHAs 1 09.09
CKOPOCTh

5 [IpssMOIMHENHOE PaBHOYCKOPEHHOE 1 10.09 bubnnorexa [JOK
JBUKEHHE. Y CKOpeHUE ' https://m.edsoo.ru/ff0ad8d4
CkopocThb MPSAMOJIMHENHOTO

6 PaBHOYCKOPEHHOTO JBH)KCHHSL. 1 12.09
I'paduk ckopocTu
JlaGoparopnast padota "Onpenenernue
YCKOpEHUS Tejla IpU bu6mmoreka [IOK

7 1 1 16.09
PaBHOYCKOPEHHOM JIBHXKEHUU T10 https://m.edsoo.ru/ff0adb18
HAKJIOHHOM IUIOCKOCTH"

8 CBoboHoe nagenue Tea. OnbITh 1 17.09
lanunes
P

9 ABHOMEPHOE JBUKECHUE 110 1 1909 bubnuorexa [JOK

okpyxHocTH. Ilepron u gacrora

https://m.edsoo.ru/ff0ael76




oOpaiueHus. JIuneltHas u yriaosas

CKOpPOCTH
10 [{eHTpOCTpEMUTENIBHOE YCKOPEHUE 23.09
1 IlepBrb1it 3akoH HproToHa. Bekrop 24,09 bubnnorexa [JOK
CHUITBI ' https://m.edsoo.ru/ff0ae612
Bropoii 3akon HelotoHa. bubnnoreka [JOK
12 . 26.09
PaBHOnelicTBYIOIIAs cHita https://m.edsoo.ru/ff0ae72a
Tpetnii 3akoH HploTOHA. bubnnorexa [JOK
13 30.09
Cynepno3unust Cuit https://m.edsoo.ru/ff0ae982
14 Pemenue 3ana4 Ha npuMeHEHUE 01.10 bubnuoreka [JOK
3akoHOB HproTOHA ' https://m.edsoo.ru/ff0aeb6c
bubmnoreka IIOK
. A
15 Cuna ynpyroctH. akox I'yka 03.10 https://m.edsoo.ru/ff0aeca2
16 Pemenue 3agau mo reme «Cuia 07.10
YOPYTroCcTu»
17 JlaGoparopnas padota «OrnpeneneHue 08.10 bubnuoreka [JOK
’KECTKOCTH TIPY>KHHBI» ' https://m.edsoo.ru/ff0aee28
bubmnoreka IIOK
10.1
18 Citna Tpeis 010 https://m.edsoo.ru/ff0af738
19 Pemenue 3ama4 o teme «Cuia 14.10 bubmnoreka I1OK
TPEHUS» ' https://m.edsoo.ru/ff0afa26
Jlaboparopnast padota "Onpenenenue bubnuoreka [JOK
20 . 15.10
KOd(pHIMEHTa TPEHUS CKOJIBKEHUS https://m.edsoo.ru/ff0af8be
Pemenue 3agau o teme ""3akoHbI
21 Hrrotona. Cuna octu. Cuiia 17.10 bubmorexa LHOK
W 718 yupyr S ' https://m.edsoo.ru/ff0afb8e
TPEHUS
99 Cuna TSXKeCTH U 3aKOH BCEMUPHOTO 2110 bubnuoreka [JOK

TATOTEHHsSL. Y CKOPEHHE CBOOOTHOTO

https://m.edsoo.ru/ff0af044




nagcHus

VYpox-koHpepenius " JIBrkeHune et

23 BOKPYT TPaBUTAIIMOHHOTO I[EHTpa 22.10
(Conneunas cuctema). ["amakTuku"
Pemenue 3agau mo teme "Cuna
24 TSKECTU U 3aKOH BCEMUPHOT'O 24.10 bubmorexa HOK
. P ' https://m.edso0.ru/ff0af5f8
TATOTCHUS
o5 IIepBas kocMu4eckas CKOPOCTb. 05.11 bubnnorexa [JOK
HeBecoMOCTh 1 mieperpy3Kku ' https://m.edsoo.ru/ff0af33c
PaBHOBecHe MaTepraIbHOW TOUKH.
AOCOII0THO TBEPIOE TEIIO.
26 PaBHOBecue TBépHOI‘O Tela ¢ 07.11 bubmorexa HOK
. pA ' https://m.edsoo.ru/ff0afe36
3aKpEIIEHHOW OCBhIO BpaIllEHUSI.
MowmenT cuisl. LleHTp TsKecTH
PaBHOBecHe MaTepuaIbHOW TOUKH.
AOGcoIoTHO TBEPIOE TEJIO.
27 PaBHOBecue TBEpIOTO TENA C 11.11
3aKPETUIEHHON OCBIO BPAILCHMUS.
MowmenT cuisl. LleHTp TsKecTn
Pemenue 3aga4 mo Teme "MoMeEHT bubmnoreka IIOK
28 12.11
cuwibl. LlenTp Tsxectu” https://m.edsoo.ru/ff0b02b4
[ToaroroBka K KOHTPOJILHOM paboTe MO
29 Telee "MexaHquCKcI))e BI/I)KCEI/IG 14.11 bubmorexa HOK
. e ' ' https://m.edsoo.ru/ffob0408
BzaumMoneiicTrue e
Konrponbenas padora Nel mo Teme
30 "MexI:lHquCKfe BIDKCHHE 18.11 bubmorexa HOK
. g . ' ' https://m.edsoo.ru/ffOb06ec
BzaumMoneiictrue ten
31 Nmnynsc Tena. Umnynbe cuibl. 3akoH 19.11 bubnnorexa [JOK




COXpaHEHUs UMITyJIbCa. YTIPYroe U
HEYIIPYroe B3auMOJCHCTBUE

https://m.edsoo.ru/ffOb07fa

Pemntenne 3amad mo reme "3akoH

bubmnoreka I1OK

32 21.11
COXpaHEHUs UMITyJbca' https://m.edsoo.ru/ff0b096¢c
33 VYpox-koHpepeHus "PeaKTI/IBHO"e 25 11
JBW)KEHUE B IIPUPOJIC U TEXHUKE
bubmnoreka I1OK
34 M 0 26.11
CRAMITCCIAT paboTea 1 MOMIHOCTR hitps://m.edsoo.ru/ff0b0as4
35 PaboTa cHiIbl TSIKECTH, CUJIBI 2811 bubmnoreka IIOK
YIPYTOCTU W CHJIBI TPEHHUS ' https://m.edsoo.ru/ffob0db8
JlaGoparopnas padota «OrnpeneneHue
36 paboThI CUJIBI TPEHUS ITPU 02.12
PaBHOMEPHOM JBM)KCHUU TEJa MO
TOPU30HTAIILHON TOBEPXHOCTH»
37 CBs13b SHEprUM U pabOTHI. 03.12
IToreHnmanbHas SHEPIrust
Kunernueckas sneprus. Teopema o bubnuoreka [JOK
38 . 05.12
KMHETUYECKOUN SHEPrUU https://m.edsoo.ru/ffOb0c32
39 3aKOH COXpaHEHUs SHEPTUU B 09.12.
MEXaHHKe
Jlaboparopnas padota «M3yuenue bubnuoreka [JOK
40 10.12
3aKOHA COXPaHEHHUs SHEPTUN» https://m.edsoo.ru/ff0b12fe
KonebarenpHoe IBMXKEHUE H €TO bubmnoreka IIOK
41 12.12
XapaKTEPUCTUKU https://m.edsoo.ru/ffOb1858
42 3aTyxarolire KoJieOaHusl. 16.12 bubmuoreka [JOK
Beinyxaennbie konieOanus. PezoHanc ' https://m.edsoo.ru/ff0b20f0
43 MareMaTH4eCKU U NPYKUHHBIA 1712

MasATHHUKHU




44

VYpok-uccienoBanne «3aBUCUMOCTh
nepuoja Kojie0aHuM OT KECTKOCTH
MPYKUHBI U MACCBI Ipy3a»

19.12

bubmnoreka IIOK
https://m.edsoo.ru/ff0b197a

45

IIpeBpalenue 3Hepruu npu
MEXaHUYECKUX KOJICOaHUIX

23.12

46

JlaGoparopnas padota «OrnpeneneHue
4acTOTHI U TIEPHOJIa KoJeOaHu it
MPY’>KUHHOI'O MassTHUKA»

24.12.

bubmnoreka IIOK
https://m.edsoo.ru/ffOblaec

47

Jlaboparopnast padota «I[IpoBepka
HE3aBUCHUMOCTH NIEpr0/1a KoJIeOaH!i
rpysa, oJABEIIEHHOI0 K HUTH, OT
MAaccChl Tpy3a»

26.12

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0b197a

48

Mexaunueckue BoHbI. CBOWCTBA
MEXaHM4YECKUX BOJIH. [IpogosbHbIE
MOTIEPEYHBIE BOJHBI

30.12

bubmnoreka IIOK
https://m.edsoo.ru/ff0b21fe

49

VYpok-koHpepeHuus "MexaHudeckue
BOJIHBI B TBEPAOM TEIE.
CelicMuueckue BOJHBI"

13.01

50

3Byk. PacnipocTpanenue u oTpaxxeHue
3ByKa

14.01

51

VYpok-uccnenosanue "Habmonenne
3aBUCHMOCTH BBICOTHI 3BYKa OT
4acTOTHI"

16.01

52

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC

20.01

53

Ypok-koH(pepeHmus 'Y IbTpa3ByK U
nHOPA3BYK B IPUPOJIE U TEXHHUKE"

21.01

bubmnoreka IIOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroroBka Kk KOHTPOJIBHOM paboTe MO

23.01

bubmnoreka I1OK




TeMe ''3aKOHBI COXPAHEHUH.
Mexaunueckue KoJjieOaHusI U BOJIHBI"

https://m.edsoo.ru/ff0b25f0

KonTtponsHas padora Ne2 o teme

55 "3akoHbI coOXpaHeHus. MexaHuueckue 27.01
KoJieOaHUs U BOJIHBI"
DNeKTPOMarHuTHOE TOoJIe. bubnuoreka [JOK
56 28.01
DNEeKTPOMAarHUTHbIE BOJHBI https://m.edsoo.ru/ff0b2abe
S7 CBolicTBa AJIEKTPOMArHUTHBIX BOJIH 30.01
VYpoxk-kondepenmus "llkana
58 ANEKTPOMATrHUTHBIX BOJIH. 03.02 bubmmoreka [JOK
Hcroib30BaHuE IIEKTPOMArHUTHBIX ' https://m.edsoo.ru/ffOb2fe6
BOJIH JJI1 COTOBOM CBSI3H'"
VYpok-uccnenosanue "'M3yuenue
. bu6mmoreka [JOK
59 CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH C 04.02
" https://m.edsoo.ru/ff0b2c6c
MTOMOIIEI0 MOOUITFHOTO TenedoHa
Pemenue 3agau Ha onpeneneHue
60 YacTOTHI U JJIMHBI 3JIEKTPOMAarHuTHOM 06.02
BOJIHEI
DneKkTpoMarHuTHast IpUpoja CBETa.
61 Cko :)IZ:TB cBeTa Bongosme CBOWCTBA 10.02 buosmorexa [OK
P | | hitps://m. eds00.ru/ff0b31d0
cBeTa
Hcrounuku ceera. [IpsMonuneinHoe
62 aCTPOCTPAHEHHUE CBETa. 3aTMEHUS 11.02 buosmorexa [TOK
PactipocTp | ' hitps://m.edsoo.ru/ff0b3658
Connua u Jlynst
3aKOH OTpa)KEHUs CBETA. 3epKaa.
63 Pemienue 3a1a4 Ha MpUMEHEHUE 13.02 bubmorexa LHOK
P ' https://m.edsoo.ru/ffob38c4
3aKOHa OTPaKCHUS CBETa
64 [Tpemomiienue cBeTa. 3aKOH 17.02 bubmmoreka [[OK




MMpEJIOMIICHUS CBCTA

https://m.edsoo.ru/ff0b3aea

[TonHOE BHYTPEHHEE OTPAKEHHE CBETA.

bubmnoreka IIOK
65 n 18.02
CIIOJIb30BAaHUE IIOJIHOI'O BHYTPEHHETO 8.0 https://m. edsoo.ru/ffOb3c5e
OTpPaKCHHSI B ONTHYECKUX CBETOBOAX
Jlaboparopnas padora "HccnenoBanue
66 3aBUCHMOCTH YTJIa MPEIOMIICHUS 20.02
CBETOBOTO JTIy4a OT yIJia MaJICHUs Ha
rpaHuLe 'BO3yX-CTEKJIO""
Ypok-koHpepenmus "Vcnons3oBanne
67 IIOJIHOTO BHYTPEHHETO OTPAXKECHUSL. 24.02
CBETOBO/IbI, OIITUKOBOJIOKOHHAS CBSI3b"
bubmnoreka IIOK
68 JI .0 25.02
L ATTHIHCCRA G THIBE >0 https://m.edsoo.ru/ffob3f2c
. bu6mmoreka [{OK
69 IT § 27.02
OCTPOCHHE HEODPAICHI B AHH3aX https://m.edsoo.ru/ff0b444a
Jlaboparopnast padota "Onpenenenue
70 dox EHOFE acg;OHHHHII;iTHqBCKOﬁ 03.03 brbmorexa [TOK
YCHOTO Paceros ) | https://m.eds00.ru/ff0b4206
CHWJIBI COOMPAIOTIEH JTHH3BI
71 Ypok-koHpepenmus "OnTuyeckue 04.03 bubmuoteka [JOK
JIMH30BBIE TPHOOPHI" A https://m.edsoo.ru/ff0cOa7e
bubmnoreka IIOK
72 r .3 :
J1a3 KaK ONTUYECKasl CUCTEMA. 3pEHHUE 06.03 https://m. edsoo.ru/f0b4684
73 Ypok-koH(pepeHIIHS "I[eq)eKTLI" 1003
3penud. Kak coxpaHutsb 3peHue
Paznoxenne 6e10ro cBETa B CHEKTP.
74 OneiTel HetoToHa. Crioxxenue 11.03. bubmuoreka [JOK

CIIEKTpaJIbHBIX LIBETOB. J(rcniepcus
cBeTa

https://m.edsoo.ru/ff0cOf4c




Jlaboparopnas padoTa "OmnbITh MO
Pa3IOKEHNI0 OEJIOT0 CBETA B CIIEKTP U

Bbu6nmorexa [JOK

75 13.03
BOCHPHATHIO [IBET [IPEAMETOB TPH fX https://m.edsoo.ru/ff0cOe2a
HaOJII0ICHUH Yepe3 1IBETOBBIE
¢unbTpHr”
VYpok-npaktukym "BosHOBbIE
76 CBOJCTBaA CBETAa: TUCTIEPCHS, 17.03
uHTephepeHys u qudpaxus’”
OmnsiTel Pezepdopna u muranerapHas bubnnoreka [JOK
77 18.03
MOJEJIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Toctynarsl bopa. Monens atoma bopa 20.03
Hcnyckanue u MOIJIOMIEHNE CBETA
79 aTOI\Z,OM KBanTsr HnllfeﬁanHe 24.03 buosmorexa [OK
' ' ' https://m.edsoo.ru/ff0c144c
CIIEKTPBI
VYpok-npaktukym "Habmronenue bubmuorexa [JOK
80 N 25.03
CIIEKTPOB UCITyCKaHMs https://m.edsoo.ru/ff0c1550
N bub6mmoreka [JOK
1 P 27.
8 VIOAICTHBHOCTE H €€ BUAR 03 htps://m.eds00.ru/ff0c1672
Crtpoenue aTomHoro siipa. Hykionnas bubnuoreka [JOK
82 07.04
MOJZEIb https://m.edsoo.ru/ff0c18ac
83 PanmoakTtuBHBIE IpEBpaLICHUS. 08.04 bubnunoreka [JOK
N3oTorst ' https://m.edsoo.ru/ff0clal4
Pemenune 3aga4 mo Teme: bubmnoreka I1OK
84 " 10.04
"PagroakTHBHbIE IPEBPAILICHUS https://m.edsoo.ru/ffOclb4a
85 [Tepuon momypacmasa 14.04
VYpok-koHbpepeHius "PagnoakTuBHbIE
P Gepen 8 bubmnoreka IIOK
86 U3ITy4eHUs B IPUPOJIC, MEUIIUHE, 15.04

TexHuke"

https://m.edsoo.ru/ff0c2126




SAnepHbie peakuu. 3aKOHBI

87 COXpaHEHUs 3apsAA0BOr0 U MacCOBOI'0 17.04 bubmuorexa LIOK
P e ' https://m.edsoo.ru/ff0c1c58
qrcen
DOHeprus cBs3M aTOMHBIX siziep. CBA3b bubnnorexa [JOK
88 21.04
MAaCChI U DJHEPTUHU https://m.edsoo.ru/ff0cld7a
89 PemeHHelzlzazIaq no teme " SAnepHbie 2204
peakuuu
90 Peakuuu cuHTe3a u ieneHus saep. 24.04 bubnuoreka [JOK
Wcrounuku sHepruu CoHIIa U 3BE3]T ' https://m.edsoo.ru/ff0c1e88
Ypok-koupepenmus S nepHas
01 JHepreTuka. Jlencraus ) 28.04
PaIMOAKTUBHBIX U3TyYEHUN HA KUBbBIC
OpraHu3MBbl"
[ToaroroBka K KOHTPOJIBLHOU paboTe 1o
TeMe ''DIIEKTPOMarHuTHOE IOJIE. bu6mmorexa [IOK
92 28.04
DNeKTpPOMAarHUTHBIE BOJHBI. https://m.edsoo.ru/ff0c223e
KBanToBbie siBeHuA"
KonTtponsHas padora Ne3 o teme
"DnexkTpoma o€ ToJIe.
93 JIEKTPOMArHUTHOE TIOJT 20.04
DNeKTPOMarHUTHBIE BOJHBI.
KBanToBsbie siBeHus"
[ToBTOpenue, 0600IIEHNE. Bu6 10K
nonmorexa
94 JIab 0 05.05
" 2 OpaTOijHe pa OT? 1o 1Pey https://m.edsoo.ru/ff0c245a
B3anmonerictBue Ten
[TpomesxyrouHast arTecTanus B popme bubnnoreka [JOK
95 . 06.05
KOHTPOJBHON PabOTEHI. https://m.edsoo.ru/ff0c2572
96 IToBTOpEHue, 06061eHne. Pemenne 06.05 bubnnorexa [JOK

PaCUYCTHBIX U KAUCCTBCHHBIX 3a1a4 110

https://m.edsoo.ru/ff0c2a22




teme "KIIJ] TeruioBeIx qBurareneit’

IToBTOpeHue, 06061eHue. Pemenne

97 1 08.05 bubmnoreka I1OK
paC'—ICTHBIX 1 KQYCCTBCHHBIX 3a/1a4 110 . https://m.edsoo.ru/ff0c2b30
teme "KIIJI anekrpoycTtaHOBOK"

0 JI'IIOgTopeHlxle, 06066meHHe. . . o BuGmiorexa LIOK

abopaTopHbIe PadOTHI 10 KypCy ' https://m.edsoo.ru/ff0c2c52
"CBeTOBBIE SIBIICHUS"

0 [ToBTOpEHUE, O606|I'I;6HI/I€. PaboTta ¢ . o BuGmiorexa LIOK
TEKCTAMI TIO TeMe aKO,I,{H ' https://m.edsoo.ru/ff0c2d6a
COXpaHCHI/ISI B MCXAaHUKC

106 [ToBTOpEHUE, o6o6llllllfﬂne6. PaboTta ¢ . . BuGmorexa LLOK
TERCTAMIT O TEME - ROJICOAI H ' https://m.eds00.ru/ff0c2e82
BOJIHBI

o1 [ToBTOpEHuUE, O606|I'IéeHI/I€. PaboTta ¢ . - BuGmiorexa LIOK
TERCTAMILTIO TEME L BETOBBIC ' https://m.edsoo.ru/ff0c3044
ABJICHUSL
[ToBTOpenue, 06061menHue. Pabora c

102 TexcTaMu 110 TeMe "'KBaHnToBas u 1 22.05
sanepHast pusmuka”

OBHIEE KOJIMYECTBO YACOB I10 102 97

I[TPOTPAMME




INPOBEPAEMBIE IPEJJMETHBIE PE3YJIbTATBI OCBOEHUSA
OCHOBHOM OBPA3OBATEJBHOM IPOT'PAMMBI OCHOBHOI'O
OBLIET'O OBPA3OBAHUA

7 KJIIACC

Kon
NpoBepsieMoro
pe3yjabTara

IIpoBepsiemble npeMeTHBIE Pe3yJbTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMbl OCHOBHOI'0 00111ero 00pa3oBaHust

1.1

HCIIO0JIb30BATh U3YUCHHBIC ITOHATHA

1.2

pas3iiniaTh ABJICHUA II0 OMUCAHUIO HX XapPaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOLIUX JAHHOC (pnranem(oe SABJICHUC

1.3

pacro3HaBaTh NPOSIBICHUE U3YYCHHBIX (U3MUECKUX SIBICHUNA B
OKpYXKarollleM MHUpe, B TOM 4Hcie (U3NUYECKUE SBICHUS B MPHPOJE,
IPU 3TOM TEPEBOJIUTH MPAKTHUECKYIO 337a4y B y4eOHYIO, BBIJIECNSAThH

CYIIECTBEHHbBIC CBOMCTBA (IPU3HAKK) PU3UUCCKUX SIBICHHUN

1.4

ONMCBHIBATh H3YYCHHBIC CBOMCTBA Tel U (pU3MUECKUE SIBICHUS,
UCHONB3ys (U3UYECKHE BEIUYMHBI, IPU ONUCAHUU IPABUIBHO
TPAKTOBaTh (U3MYECKUH CMBICT HCIOJB3YeMbIX BEIUYMH, UX
0003HaueHUS ¥ €AUHUIBI (PU3HMUECKUX BEJIHMUUH, HAXOIUTh (POPMYIIHI,
CBS3BIBAIOIIME JAaHHYIO  (PU3MUYECKYI0 BEJIMYMHY C JAPYTUMH
BEJIMYMHAMM, CTPOUTh TIpadUKd  M3YYEHHBIX  3aBHCHUMOCTEH

(hU3HYECKUX BEIUYUH

1.5

XapaKTepu30BaTh CBOMCTBA Tel, (pU3MUECKUE SIBICHHS M MPOLECCHI,
UCIIOJIb3YSl M3YYEHHbIE 3aKOHBI, IPU OSTOM JaBaThb CIOBECHYIO
GopMyIHpPOBKY 3aKOHa W 3alMChIBaThb €ro MaTeMaTH4ecKoe

BbIpaXKEHUE

1.6

OOBSICHATH (PU3UYECKUE SIBIICHHS, MPOLECCH U CBOWCTBA TEN, B TOM
qyuciae M B KOHTEKCTE CHUTYyallud MPaKTHKO-OPHEHTHPOBAHHOTO
XapakTepa. BBISBIATh [PUYUHHO-CICICTBEHHbIE CBSI3H, CTPOUTH
oObsicHenue u3 1 — 2 jorumyeckux maroB ¢ omopod Ha 1 — 2
M3YYEHHBIX CBOWCTBA (PU3MUYECKHUX ABICHHM, (PU3NUECKUX 3aKOHA WU

3aKOHOMEPHOCTH

1.7

pemate pacu€THble 3aauu B 1 — 2 neicTBUS, MCMOJNIB3YS 3aKOHBI U




(bopmyIbl, cBsI3bIBaOIME (PU3NUECKUE BEIMYMHBI: HA OCHOBE aHAIN3a
YCIIOBHUSL 3aJa4d  3allUChIBaTh KpPaTKOE YCIOBUE, IOACTABIIATH
¢u3nyeckue BeITUYUHBI B POPMYIIBI M TPOBOAUTH PACUETHI, HAXOIUTh
CIpaBOYHBIC JAaHHBIE, HEOOXOAMMBIE JJISl PEIICHUs 3a/1a4, OLICHUBATh

PEATUCTUYHOCTD MOJIY4YECHHON (PU3NUECKON BETHUMHBI

1.8

pacro3HaBaTh MPOOJIEMbI, KOTOPHIE MOXHO PEIIUTh MPHU MOMOIIH
(GU3NYeCKUX METOJOB, B OIUCAHUU WCCJICIOBAHUS  BBIJICIATH
npoBepsieMoe  mpeanojoxenue  (TUMOTE3y),  pasiuyarb U
UHTEPIPETHUPOBATh TOJYUYCHHBIH pPE3yJIbTaT, HAaXOJUTh OIIUOKH B

XO0J¢ OIIbITa, ACJIAaTh BBIBOJLI I10 €0 pE3yJIibTaTaM

1.9

IPOBOJIUTh OMBITHI O HAOMIOJACHUIO (PU3UYECKUX SBICHUM MK
¢u3myeckux  CBOMCTB  Tel.  (QOpPMyIHpOBaTh  IMPOBEPSiEMbIC
NPENoJOXKEeHUsl, CcoOMpaTb  YCTAaHOBKY M3  NPEAJIOKEHHOTO

00OpyI0BaHuUs, 3aUCHIBATh X0/ ONBITA U (POPMYIHUPOBATH BHIBOIBI

1.10

BBITMOJIHATh TPSMbIE U3MEPEHHUsI C MCIOJIb30BAaHUEM aHAJOTOBBIX H
nuGPOBBIX MPUOOPOB, 3aMUCHIBATh MOKa3aHUs NPUOOPOB C y4ETOM

3aJJaHHOM a0COJIOTHOM MOTPEIHOCTH U3MEPEHU I

1.11

MPOBOJUTh  WCCIENOBAaHUE 3aBHCHUMOCTH OJIHOW  (usmueckoi
BEJIMYMHBI OT JPYroM C MCIOJIB30BAHUEM IMPSAMBIX H3MEPEHUH,
y4acTBOBaTh B IUIAHHUPOBAHUU YUEOHOTO HCCIENOBAaHUS, COOMPATh
YCTAHOBKY U BBINIOJIHATh U3MEPEHMUS, CIEAYs MPEIIIOKEHHOMY IUIAHY,
(uKcUpOBaTh PE3yAbTAThl IMOJTYYCHHOW 3aBUCUMOCTH (UBHUECKUX
BEITUYMH B BUJIC MPEIOKEHHBIX Ta0JIUIl U TPapUKOB, ACTaTh BBIBOIbI

I10 pe3yJibTaTaM HCCICA0OBaHUA

1.12

MPOBOJIUTh KOCBEHHBIE M3MEpEHHs] (PU3UYECKUX BEIUYMH, CIEIYs
MPEUI0KEHHOW MHCTPYKIUK: MIPH BBINOJIHEHUH U3MEPEHUI coOuparh
JKCIIEPUMEHTAIIBHYI0 YCTAaHOBKY M BBIYMCIIATH 3HAYCHUE HCKOMOM

BCIIMYNHBI

1.13

coOmogaTh NpaBUiIa TEXHUKH Oe30MacHOCTH TMpH pabore cC

1a0opaTOpHBIM 000PYIOBaHHEM

1.14

yKa3blBaTh MNPUHIUMBI JCHCTBUS TNPHUOOPOB U  TEXHHUUECKUX
YCTPOMCTB, XapaKTepU30BaTb IMPUHLMIBI JEUCTBUS HU3YYEHHBIX
npuOOpPOB M TEXHMYECKHX YCTPOMCTB C TOMOIIBIO HMX OINUCAHMA,
UCHOJNB3ys 3HAHMSA O CBOMCTBaX (PU3MUECKUX  SABICHUH U

HeoOxoIMMbIe (PU3UYECKHE 3aKOHBI M 3aKOHOMEPHOCTH




1.15

NPUBOAWTH TpuUMepbl  (HAXOMUTh HMHPOPMALMIO O TMpPUMEPax)
MPAKTUIECKOTO UCIOIh30BaHUS (DU3NUECKUX 3HAHUN B TIOBCEIHEBHOM
KU3HU Ui oOecrieueHHuss O€30MacHOCTH Tpu  oOpalieHuu C
npudoOpaMu M TEXHUYECKUMH YCTPOMCTBAMH, COXPAHEHUS 310POBbS U

cOOIOICHUSI HOPM SKOJIOTHYECKOTO TIOBEICHHUS B OKpYIKaloIIei cpese

1.16

OCYIIECTBIISITh OTOOP MCTOYHUKOB MH(pOpManuu B cetu MHTepHeT B
COOTBETCTBUU C 3aJaHHBIM IIOMCKOBBIM 3alpocoOM, Ha OCHOBE
MMEIOIIUXCA 3HAHUM U IIYTEM CPAaBHEHMS Pa3JIMYHBIX HCTOYHUKOB
BBIIEJATh MH(POPMALIMIO, KOTOpas SBISETCS MPOTHBOPEUMBOU HIIU

MOXXET OBITh HEJOCTOBEPHOI

1.17

HCIIOJIb30BATh pu BBIIIOJIHCHUU y4eOHBIX 3a1aHUI
HAyYHONONYJSIPDHYIO ~ JIUTEeparypy  (pU3MuUecKkoro  coJleprkaHus,
CIpAaBOYHBIE MaTepualbl, pecypcel cetu MHrepHer, Bianersb
npuéMaMu KOHCIIEKTUPOBAHMsSI TEKCTa, IpeoOpa3oBaHusi HHPOpMAaLUU

13 OJTHOM 3HAaKOBOW CUCTEMBI B IPYI'yIO

1.18

co3/1aBaTh COOCTBEHHbIE KPAaTKUE NMHMCbMEHHBIE U YCTHBIE COOOILECHHS
HAa OCHOBE 2 — 3 HCTOYHUKOB HHPOpMaLuu (HU3HIECKOro
COJepXKaHMs, B TOM YHCIE MyOJMYHO JenaTh KpaTKue COOOIICHUs O
pe3yabTatax IMPOEKTOB WIM Y4EOHBIX MCCIEJOBAaHUN, HpPU OSTOM
IPAMOTHO HCIIOJIB30BAaTh WM3YYEHHBINM ITOHATHUMHBIM anmapar Kypca

(bu3MKH, COMPOBOXKAATH BHICTYIUIEHUE MTPE3EHTALIUEH

1.19

IIPU BBINOJHEHUH Y4€OHBIX IPOSKTOB U UCCIIEOBAHUN pacIlpeneliiaTh
00513aHHOCTH B TPYIIE B COOTBETCTBUU C IMOCTABICHHBIMU 3a/la4aMH,
CJICIUTH 32 BBINIOJIHCHUEM IUIaHA JCUCTBUM, aJEKBAaTHO OLICHUBATH
COOCTBEHHBIH BKJIAJ B JIEATEIIHOCTh TPYMIbI, BBICTPAUBATH
KOMMYHUKATUBHOE B3aUMOJICICTBUE, YUUTHIBAS MHEHHE

OKPYXaIOILIHUX

8 KJIACC

Kon
NpoBepsieMoro
pe3yjabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbl OCHOBHOI'0 00111er0 00pa3oBaHust

1.1

HUCIIOJIB30BAaTh ITOHATUA

1.2

pas3iiniaTh ABJICHUA 110 OMUCAHUIO HX XapPaAKTCPHBIX CBOMCTB M Ha




OCHOBC OIIBITOB, IECMOHCTPUPYIOIIUX JAHHOC (bn3nqec1<0e SABJICHHUC

1.3

pacro3HaBaTh NPOSIBICHUE U3YyYCHHBIX (U3MUECKUX SIBICHUNA B
OKpYXKarollleM MHUpe, B TOM 4Hcie (U3NUYECKUE SBICHUS B MPHPOJE,
IIPU 3TOM TEPEBOJIUTH MPAKTHUECKYIO 337a4y B y4eOHYIO, BBIJIENSAThH

CYIIECTBEHHbBIC CBOMCTBA (MPU3HAKK) PU3UUCCKUX SIBICHHUN

1.4

ONMCBHIBATh H3YYCHHBIC CBOMCTBA Tel W (PU3MUECKUE SIBJICHUS,
UCHONB3ys (U3UYECKHE BEIUYMHBI, NPU ONUCAHUM IPABUIBHO
TPAakTOBaTh  (DU3MYECKHI  CMBICA  HUCHOJb3YEMBIX  BEJIMYUH,
0003HaueHUS ¥ €AUHULBI (PU3HMUECKUX BEIMUUH, HAXOIUTh (POPMYIIHI,
CBS3BIBAIOIIME JAaHHYIO (PU3MUYECKYI0 BEIMYMHY C JAPYTUMH
BEJIMYMHAMM, CTPOUTh TIpadUKd  M3YYEHHBIX  3aBHCHUMOCTEH

(I)I/IBI/I‘-ICCKI/IX BCIINYHUH

1.5

XapaKTepu30BaTh CBOMCTBA Tel, (pU3MUECKUE SIBICHHS M MPOLECCHI,
UCIIOJIb3YSl M3YYEHHBbIE 3aKOHBI, IPU OSTOM JaBaThb CIOBECHYIO
(GopMyIMpPOBKY 3aKOHa W 3alMChIBaThb €ro MaTeMaTH4ecKoe

BbIpaXKEHUE

1.6

OOBSCHATH (hU3MUYECKHE MPOLECChl U CBOIMCTBA Tell, B TOM YHCIE U B
KOHTEKCTE€ CHUTyallMi MPaKTHKO-OPUEHTUPOBAHHOIO  XapakTepa:
BBISIBJISITH MIPUUMHHO-CIICACTBEHHBIE CBSI3H, CTPOUTH OOBsICHEHUE n3 1
— 2 JIOTMYECKUX IAaroB ¢ MOMOIIbI0 1 — 2 M3y4eHHBIX CBOICTBa

(bu3nUecKuX ABICHUH, (PU3NIECKUX 3aKOHA MIIM 3aKOHOMEPHOCTH

1.7

pemaTh pacyéTHble 3aaudl B 2 — 3 JEMCTBUS, UCHOJB3Ys 3aKOHBI U
(bopMmyIbl, cBsI3bIBaONIME (PU3NUECKUE BEIMYMHBI: HA OCHOBE aHAIN3a
YCIJIOBHS 33J1a4M 3alUCBIBATh KPATKOE YCIOBUE, BBIABIIATH HEJOCTATOK
JAHHBIX JJIs pPEUIeHMs 3a/Jaud, BbIOMpaTh 3aKOHBI U (HOPMYIHI,
HeoO0XoaAuMble Ui €€ pEeIIeHus, MPOBOAUTh PacyEéThl U CPaBHUBATH
MOJlydeHHOE 3Ha4YeHHE (PU3MUECKOW BEJIMYMHBI C HW3BECTHBIMHU

JaHHBIMHA

1.8

pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOXHO PEIIUTh MPU IMOMOIIH
(bu3NYECKUX METOI0B, UCTIOJIb3Ys ONMCAHUE HCCIEIOBAHNUS, BBIICIAThH
[IPOBEPSIEMOE IIPEIIIOJIOKEHUE, OLICHUBATh IPABUIBLHOCTh IOPSAJIKA

MPOBCACHUA UCCIICAOBAHN, [1CJIaTh BHIBO/bI

1.9

MPOBOJIUTh OMBITHI TIO HAOMIOJCHUI0 (PU3UYECKUX SBICHUH WK
¢u3nyeckux  CBOMCTB  Tel.  (OpPMyIHpOBaTH  MPOBEPSieMbIC

NPENoJOXKeHNs:, CcoOMparb  YCTAaHOBKY M3  NPEAJIOKEHHOTO




000py0BaHMUs, OMUCHIBATH X0/ OIbITA U (POPMYIHPOBATH BBIBOIbI

1.10

BBIIIOJIHATL IIPSIMbIE M3MEPEHHsI C MCIOJIb30BAHMEM AHAJIOTOBBIX
npuOOPOB U AATYMKOB (PU3MUECKUX BEIUYHMH, CPABHUBATH PE3YJIbTAThI

M3MepeHuil ¢ yu€ToM 3a1aHHOM abCOIFOTHOM MOTPEITHOCTH

1.11

MPOBOJUTH  WCCIENOBAaHUE 3aBHCHUMOCTH OJIHOW  (usmueckoi
BEJIMYMHBI OT JPYrod C MCIOJb30BAaHUEM IIPSAMBIX H3MEPEHUM:
IJIAaHUPOBATh HMCCIEOBAHUE, COOUPATh YCTAHOBKY U BBIMOJHATH
W3MEpeHusi, Cleaysd MPeajoKeHHOMY IUIaHy, (UKCHPOBATh
pe3yNbTaThl MOJYYEHHOW 3aBUCUMOCTH B BUJE TaOIUIl U TpaduKoOB,

ACJIaTh BbIBOABI 11O PE3YyJIbTaTaM HCCICAOBAHUA

1.12

IPOBOJIUTh  KOCBEHHBbIE  HM3MEpEHHS  (U3NYECKUX  BEIMYHUH:
IUTAHUPOBATh U3MEPEHHUs, COOUPATh IKCIIEPUMEHTAIBHYIO YCTAaHOBKY,
ciaenyss NPEAIOKEHHOM MHCTPYKLUMH, W BBIYHCIATH 3HAYCHUE

BCIIMYNHBI

1.13

coOmonaTh NpaBUiIa TEXHUKH Oe30mMacHOCTH TMpH  pabore ¢

1a00paTOpHBIM 000PYIOBaHHEM

1.14

XapaKkTepu30BaTh MPHUHIUIBI JEHCTBHS H3yYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OIOpPOM Ha MX OIMCAHUSA, HUCIOJIb3Ys
3HaHUS O CBOWCTBaX (PU3MYECKUX SBICHUA U HEOOXOIUMbIE

(1)I/I3I/IHCCKI/IC 3aKOHOMCPHOCTH

1.15

pacrio3HaBaTh MPOCTHIC TCXHUYCCKHC yCTpOﬁCTBa U HU3MCPUTCIILHBIC
HpI/I60pr o CXeMaM MU CXCMATUYHBIM PHUCYHKAM, COCTABJIATH CXCMbI
QJICKTPHUYICCKUX I_[CHGI\/'I C TMOCJICAOBATCIbHBIM M IapaJlJICJIbHbIM
COCAMHCHUEM QJICMCHTOB, pasjimvasn YCJIOBHBIC 0003HaYEHU

QJICMCHTOB 3JICKTPHUYCCKUX ueneﬁ

1.16

NPUBOAWTH TpuUMepbl (HAXOMUTh HMHPOPMALMIO O TMpPUMEpPax)
MPaKTUIECKOTO UCIOIH30BaHUS (DU3NUECKUX 3HAHUN B TIOBCEIHEBHOM
KU3HU Juig  oOecrieueHHus O€30MacHOCTH Tpu  oOpalieHuu C
npudOpaMu M TEXHUYECKUMH YCTPOMCTBAMHE, COXPAHEHUS 310POBbS U

COOIOICHUSI HOPM SKOJIOTHYECKOTO TIOBEICHHUS B OKpYKaloIIei cpefie

1.17

OCYIIECTBIISITh MOMCK MHPOPMALIUU (PU3HUECKOTO COEPKAHUS B CETH
HNHTepHeT, Ha OCHOBE HUMEIOIIUXCS 3HAHUW U IYTEM CPAaBHEHUs
JOTIOJTHUTEIbHBIX HMCTOYHUKOB BBLACTATh HHGOpPMAIMIO, KOTOpPAs

SBIISICTCS IPOTUBOPEUUBOM MIIM MOXKET OBITh HEZJOCTOBEPHOM

1.18

UCIOJb30BaTh MPU BBHINOJIHEHUM YYEOHBIX 3aJaHUi  Hay4dHO-




MOMYJISIPHYIO JINTEPATypy (U3NYECKOTO COJCpKAHUSA, CIPABOYHBIC
Marepuainsl, pecypcbl cern MHTepHer; Bimagete  NpuéMaMu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHus MH(OpMaIMU U3 OJHON

3HAKOBOM CHUCTEMBI B IPYTYIO

1.19

co37aBaTh COOCTBEHHBIC MICHbMEHHBIE U KPATKHE YCTHBIE COOOIICHMS,
0000mas uHGOpPMAIMIO U3 HECKOIbKUX HCTOYHUKOB (PU3UYECKOTO
COJIep’KaHUs, B TOM UHCIE MyOJIUYHO TMPEACTaBIATh PE3YAbTaThI
MPOEKTHOM MJIM HCCIEN0BATEIbCKOM JEATENBHOCTH, IIPU 3TOM
IPAMOTHO HCIIOJIB30BAaTh WM3YYEHHBINM ITOHATHUMHBIM amnmapar Kypca

(Gu3MKH, COMPOBOXKAATH BHICTYIUIEHUE MTPE3EHTALINEH

1.20

IIPU BBIMOJIHEHUH y4YEOHBIX NMPOEKTOB M HCCIEAOBAHUH (hU3MUYECKHX
MPOIIECCOB PaCHpeAesaTh 00SA3aHHOCTU B TPYIMIIE B COOTBETCTBUU C
[IOCTaBJICHHBIMU  3aJa4aMH, CIEAUTb 3a BBINOJHEHUEM IIJIaHa
JNEUCTBUM UM KOPPEKTUpPOBaThb  €ro,  aJeKBaTHO  OLIEHUBATh
COOCTBEHHBI BKJIAJ B JIEATCIBHOCTh TIPYMIbI, BBICTPAUBAThH
KOMMYHHUKaTUBHOE  B3aMMOJECHCTBUE,  IPOSBIAL  T'OTOBHOCTH

paspeniath KOHQIUKTHI

9 KJIACC

Kon
NpoBepsieMOro
pe3yjabTara

IIpoBepsiemble npeMeTHBIE Pe3yJbTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMbl OCHOBHOI'0 00111ero 00pa3oBaHust

1.1

HCII0JIb30BATh U3YUCHHBIC ITOHATHA

1.2

pas3iiniaTh ABJICHUA II0 OMUCAHUIO HX XapPaAKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIUX JAHHOC (bmnqem(oe SABJICHUC

1.3

pacro3HaBaTh NPOSIBICHHUE U3YYCHHBIX (U3MUECKUX SIBICHUNA B
OKpYXKarollleM MHUpe, B TOM 4Hcie (U3NUECKUE SBICHUS B MPHPOJE,
IPU 3TOM TEPEBOJUTH MPAKTHUECKYIO 337a4y B y4eOHYIO, BBIJICIAThH

CYIIECTBEHHbIC CBOMCTBA (IPU3HAKK) PU3UUCCKUX SIBICHHUN

1.4

ONMCBHIBATh H3YYCHHBIC CBOMCTBA Tel U (pU3MUECKUE SIBJICHUS,
UCHONB3ys (U3UYECKHE BEIUYMHBI, NPU ONUCAHUM IPABUIBHO
TPAakTOBaTh  (DU3MYECKHI  CMBICA  HUCHOJBb3YEMBIX  BEJIMYUH,
0003HaueHUS ¥ €AUHUIBI (PU3MUECKUX BEIMUUH, HAXOIUTh (POPMYIIHI,

CBS3BIBAIOIIME JAaHHYIO (PU3MUYECKYI0 BEIMYMHY C JAPYTUMH




BEJIMYMHAMH, CTPOUTh TIpadUKd  M3YYEHHBIX  3aBHCUMOCTEH

(U3HYECKUX BEIUYUH

1.5

XapaKTepu30BaTh CBOMCTBA Tel, (pU3MUECKUE SIBICHHS M MPOLECCHI,
UCIIOJIb3YSl M3YYEHHBbIE 3aKOHBI, IPU OSTOM JaBaThb CIOBECHYIO
(GopMyIMpPOBKY 3aKOHa W 3alMChIBaThb €ro MaTeMaTH4ecKoe

BbIpaXXKEHUE

1.6

OOBSICHATH (hU3MUYECKHE MPOLECChl U CBOIMCTBA Tell, B TOM YHCIE U B
KOHTEKCTE€ CHUTyallMi MPakTHKO-OPUEHTUPOBAHHOIO  XapakTepa:
BBISIBJISITH NIPUUNHHO-CIICAACTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHUE U3 2
— 3 JIOTMYECKUX IIAroB C MOMOIIbIO 2 — 3 M3y4YEHHBIX CBOMCTBa

¢bu3nUecKux ABICHUH, (PU3NIECKUX 3aKOHA MIIM 3aKOHOMEPHOCTH

1.7

pemiaTh pacu€THble 3ajaun (omuparoluecss Ha cuctemMy u3 2 — 3
yYpaBHEHHI1), HCHOJIb3YySd 3aKOHBI W  (OPMYIIBI, CBSI3BIBAIOIIUC
¢u3nyeckue BENMYMHBI. Ha OCHOBE aHAIM3a YCJIOBHUS 3a/aud
3allUCBIBaTh KPAaTKOE YCJIOBUE, BBIABIATH HEJOCTAIOIIME MU
n30BbITOYHBIE JJaHHBIE, BEIOUPATh 3aKOHBI U (OPMYIIbI, HEOOXOIUMBIE
JUIL pelieHus, MPOBOIUTH PAcU€Thl M OLIEHUBATh PEATUCTHYHOCTH

MOJIYYCHHOTO 3HAUCHUSA (I)I/IBI/I‘-IGCKOI\/'I BCJINYHHBI

1.8

pacno3HaBaTh MpPOOIEMBl, KOTOPbIE MOXHO PELINTh IPU THOMOIIH
(U3MYECKUX METOOB, MCIOJIb3Ysl ONMCAHUE MCCIIEI0BAHMS, BBIICIATH
IIPOBEPSIEMOE  TIPEIIIOJI0KEHUE, OLICHUBATh IPABUIBLHOCTh IOPSAKA
NIPOBEJCHUS UCCIEHNOBaHUs, JElaThb BBbIBOJBL, HWHTEPIPETUPOBATH

pe3ynbTaThl HAOIIOICHUN 1 OTIHITOB

1.9

IPOBOJIUTh OMBITHI MO HAOMIOJACHUIO (U3UYECKUX SBICHUM WK
(U3NYECKUX CBOMCTB TENI. CAaMOCTOATEIBHO COOMpPATh YCTAHOBKY U3
M30BITOYHOTO Habopa 000pPYIOBaHMS, OMHCHIBATH XOJ OIBITA U €ro

pe3yabTatThl, (HOPMYITHPOBATH BBIBOJIbI

1.10

IPOBOJIUTh TPU HEOOXOJUMOCTH CEpPHUI0 TMPSAMBIX H3MEPEHHH,
OTpelieyisisl CpelHee 3HAYCHUE H3MepseMoil BennuuHbl ((OKycHOe
paccTosiHMe coOMparoliell JHH3bI), 0OOCHOBBIBaThH BBIOOp criocoba

nu3MepeHus (M3MEpUTENLHOTO MPHO0Opa)

1.11

MIPOBOJIUTh HCCIEA0BAaHUE 3aBUCHUMOCTEH (DU3MYECKUX BEIMYUH C
HCIIOJIb30BAHUEM IIPSMBIX M3MEPEHHUMN: IIJIAHUPOBATh UCCIENOBAHUE,
CaMOCTOSITEJILHO COOMpaTh YCTaHOBKY, (PUKCHpPOBAaTh pe3yibTaThl

HOHy‘-IGHHOﬁ 3aBUCUMOCTH (pI/ISI/ILICCKI/IX BCIWMYMH B BHJC Ta6JII/IL[I/I




rpaduKoB, JIenaTh BEIBOBI [0 pe3yJbTaTaM HCCIEAOBAHUS

1.12

MPOBOJIUTh  KOCBEHHBIE  U3MEpEHUs  (U3HYECKUX  BEIUYHH:
IJIAHUPOBATh U3MEPEHUs, COOUPaATh IKCIEPUMEHTAIBHYIO YCTaHOBKY
W BBINOJHATh M3MEPEHUs, CIEAYsS NPEUIOKEHHON WHCTPYKLIHH,
BBIUHCIIATh 3HAYEHUE BEJIMYMHBI WU aHAJIU3UPOBATh IIOJYyYEHHbIE

pe3yJabTaThl C YYETOM 3aJaHHOM MMOTPEITHOCTH U3MEPEHUI

1.13

coOmogaTh NpaBUIa TEXHUKH Oe30mMacHOCTH TMpH pabore cC

n1a0opaTOpHBIM 000PyIOBaHHEM

1.14

pa3nu4yaTh OCHOBHBIE NPHU3HAKK HM3YYEHHBIX (PU3MUECKUX MOJENCi:
MaTepHualibHas TOYKa, abCOJIIOTHO TBEPIOE TENO, TOUCUHBIH NCTOUHUK
CBETa, Jy4, TOHKas JIMH3a, IUIAHETapHas MOJEIb aTOMa, HYKJIOHHAs

MOJICJIb ATOMHOTO apa

1.15

XapaKTepu30BaTh MPUHIUIBI JEHCTBHS H3YyYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OIIOPOM HAa MX OIMCAHUSA, HUCIOJIb3Ys
3HaHUS O CBOWCTBaX (PU3MYECKUX SBICHUA U HEOOXOIUMbIE

(1)I/I3I/IHCCKI/IC 3aKOHOMCPHOCTH

1.16

UCIIOJIb30BAaTh CXEMbl M CXEMaTUYHbIE PUCYHKM H3Y4YEHHBIX
TEXHUYECKUX YCTPOUCTB, N3MEPUTENBHBIX npubopoB "
TEXHOJIOTHYECKUX IPOLECCOB IMPH PEUICHUH Y4eOHO-IMPAKTUYECKUX
3a7a4, ONTHYECKHE CXEMBI ISl OCTPOSHUS N300paKEHUH B IIIOCKOM

3epKaie ¥ coouparoleit TnH3e

1.17

NPUBOAWTh TpuUMepbl (HAXOMUTh HMHPOPMALMIO O TMpPUMEpax)
MPAKTUIECKOTO UCIOIH30BaHUS (DU3NUECKUX 3HAHUN B TIOBCEIHEBHOM
KU3HU Juig  oOecrieueHuss O€30MacHOCTH Tpu  oOpalieHuu C
npudOpaMu M TEXHUYECKUMH YCTPOMCTBAMH, COXPAHEHUS 310POBbS U

cOOI0OICHNSI HOPM SKOJIOTHYECKOTO TIOBEICHHUS B OKpYIKaloIIei cpefie

1.18

OCYILIECTBISATH MOUCK HHPOPMAITUU (HU3UIECKOTO COACPIKAHUS B CETU
WutepHer, camocTosATeNbHO (opMyaMpys MOHMCKOBBIM  3ampoc,
HaxXOIUTh IYTH  OMNpPEAEICHUS  JIOCTOBEPHOCTH  IOJyYCHHOMH
uHpOpMAIIMM HAa OCHOBE HMMEIOIIMXCS 3HAHUN M JIOMOJHHUTEIbHBIX

HCTOYHUKOB

1.19

UCIOJb30BaTh MPU BBHINOJIHEHUM YUEOHBIX 3aJaHUi  Hay4dHO-
MOMYJISIPHYIO JIUTEPATypy (U3NYECKOTO COJCpKAHUS, CIPABOYHBIC
Marepuansl, pecypcbl cern MHTepHer; Bimagete  NpuéMaMu

KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHus MH(OpMaIMU U3 OJHON




3HAKOBOM CHUCTEMBI B IPYTYIO

1.20

cO3/1aBaTh COOCTBEHHBbIE NHUCbMEHHBIE W YCTHBIE COOOIIEHUS Ha
OCHOBEe WH(pOpPMAIMU €3 HECKOJIbKUX HMCTOYHHKOB (PU3UUYECKOTO
coJiepKaHus, MyOJIMYHO MPEACTABIATH PE3yAbTaTbl MPOEKTHOW WIIU
UCCJIEIOBATENIbCKOW  JEATENIBHOCTH,  IIPM  3TOM  T'PaMOTHO
HCIIOJIb30BaTh U3YUYEHHBIN IMIOHATUHHBIN alllapaTr u3y4aeMoro pasuena
(GU3MKH U COMPOBOXKAATh BBICTYIJICHHE MpE3CHTAUEH ¢ y4éToM

0COOEHHOCTEH ayTUTOPUN CBEPCTHUKOB

1.21

IIPU BBIMOJIHEHUH y4YEOHBIX MPOEKTOB M HCCIEAOBAHUH (hU3MUYECKHX
MIPOIIECCOB pacHpeAesaTh 00SA3aHHOCTU B TPYIMIE B COOTBETCTBUU C
[IOCTaBJICHHBIMU  3aJa4aMH, CIEAUTb 3a BBINOJHEHUEM IIJIaHa
JNEUCTBUM M KOPPEKTUpPOBaTb  €ro,  aJeKBaTHO  OLEHUBATh
COOCTBEHHBIH BKJIAJ B JIEATEIIHOCTh TPYMIbI, BBICTPAUBAThH
KOMMYHHUKaTUBHOE  B3aMMOJECHCTBUE,  IPOSBIAL  T'OTOBHOCTH

paspemiath KOHQIUKTHI




INPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

7 KJIIACC

Kon
pa3jiena

Kon
3JIeMEHTA

IIpoBepsiemble 371eMeHTBI COAEPKAHUS

®U3UKA U EE POJIb B TIOBHAHUU OKPYXKAIOILIETO MUPA

1.1

®uszuka — Hayka O Ipupoje. JSIBIeHHS IPUPOLBL
@dusnyecKkue  ABICHUA. MEXAHWYECKHUE, TEIIOBBIE,

QJICKTPUYCCKHUEC, MAIHUTHBIC, CBCTOBLIC, 3BYKOBLIC

1.2

dusnueckue BeNUUMHBL ~ V3mepeHne  (U3HYECKUX
BenuunH. Dusuueckue npubopsl.  [lorpemHocTs

n3MepeHuil. MexayHapoHas cucreMa euHULL

1.3

EcrecTBeHHOHAY4HBI METOJ MO3HAHUA: HAONIOJCHHUE,
IIOCTAaHOBKAa HAY4YHOI'O BOIIPOCA, BBIIBM)KCHHE TMIIOTE3,
HKCHEPUMEHT TI0 TPOBEPKE THUIOTE3, OOBACHEHUE

Ha0JII0OaEMOT0 SABJIICHUSI

1.4

Onucanue GU3NUECKUX SBICHUN C ITOMOIIBIO MOIENIEH

1.5

[IpakTuueckue paboOThI:

#H#HPar##H#13mepenne pacCTOSIHUH.
#H#HPar##H#I3mepenie 00bEMa KUAKOCTH U TBEPAOTO
Tena.

#HPar##H#Onpenenenue pa3MepoB MaJbIX TEJ.
##HPar##HI3mepene  Temrepatypsl NP [TOMOIIX

XKHUJKOCTHOTO TEPMOMETpA U JaTUUKA TEMIIEpaTyphl

ITEPBOHAYAJIBHBLIE CBEJAEHWA O CTPOEHUUN BEILECTBA

2.1

###Par###CTtpoenne BemecTBa: aTOMbI U MOJIEKYJIbI, UX
pasmepbl.  OmbIThl,  JOKa3bIBAIOIIME  JUCKPETHOE

CTPOCHUC BCIICCTBA

2.2

#HH##Par### ] prokeare  vactuir  BemiectBa.  CBS3b
CKOPOCTH  JBWXKEHHUS  4YacTUIl C  TeMIepaTypoi.

BpoyHoBckoe nBuxenue, tuddysus

2.3

BzanmonencTBie 4acTuUIl BELIECTBA: IPUTSHKEHHUE U

OTTaJIKUBaHUC




##HPar##H# ArperatHple COCTOSIHUS BEILECTBA. CTPOCHHE

ra3oB, JKUAKOCTEH M TBEPABIX (KPUCTATMYECKUX) TEI.

2.4 B3aumocBs3b MexAy CBOMCTBAMHM BEILIECTB B Pa3HBIX
arperaTHeIX COCTOSHUSIX W UX aTOMHO-MOJEKYISPHBIM
CTpOEHHEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSIHUN BOJIbI
[IpakTuueckue paboOThI:
#i##Par##H#Ouenka quaMeTpa aToMa METOZOM psoB (C
ucnosb3oBanueM ororpadwuii).

2.6 #H#HPar###OneITel 1m0 HAONIOOEHWIO  TEIUIOBOIO

pacuIpeHust ra3os.
#HHPar##H#H#ONbITHE 0 OOHApYKEHHIO JCHCTBHUS CHII

MOJICKYJIAPHOT'O IPUTSXKCHUA

JIBIDKEHUE U B3AMOJIEVICTBUE TEJI

31 Mexannueckoe IBUKECHUE. PaBHoMepHOE 51
' HEPABHOMEPHOE JBM)KEHUE
##HPar###CropocTs. Cpennssa CKOPOCTb pu
3.2 HEpPaBHOMEPHOM JBM)XKEHUHU. Pacuér mytm u BpemMeHH
JBUKCHUS
SIBnenune umHepuuu. 3akoH uHEpuUMM. B3aumoneiicTBue
3.3 T€J KaK IPUYMHA U3MEHEHUS CKOPOCTU JIBMIKEHUS TEIl.
Macca kak Mepa HHEPTHOCTH Teja
34 ##HPar##H# InotHocTs  BemiectBa. CBsi3b IUIOTHOCTH C
' KOJIMYECTBOM MOJIEKYJI B eluHHIIe 00bEMa BelIecTBa
3.5 Cuna xak XapakTepUCTHKa B3aUMOIECHUCTBUS TEI
3.6 Cuna ynpyrocty u 3akoH ['yka. M3MepeHue cuibl ¢
' IIOMOLIBIO TUHAMOMETPA
3.7 ##HHPar###SIBnenne taroteHuss U cuia TspkecTH. Cuia
' TSDKECTU Ha ApYrux niaHerax. Bec rema. HeBecomocts
38 Cuna tpenusa. TpeHue CKONBXKEHUS U TPEHUE IOKOS.
' TpeHue B Ipupoae U TEXHUKE
39 #HHPar##H#Cnoxxenne cujl, HalpaBJICHHBIX IO OJHON
' psIMOM. PaBHOENCTBYIOIIAS CUT
3.10 [IpakTuueckue paboOThI:




OmpeneneHue CKOPOCTH  PAaBHOMEPHOTO  JIBMIKEHHS
(mapuka B OKUAKOCTH, MOJEIH  OJIEKTPUYECKOTO
aBTOMOOWJIE ¥ Tak jaiee). OmnpeneneHue CpeaHei
CKOPOCTH CKOJBXEHHs Opycka WM [HIapuKa TI0
HAKJIIOHHOW  miockocTd.  OmpeeneHne  IUIOTHOCTH
TBEPAOTO Tena. OmbITHI, J€MOHCTPHUPYIOIINE
3aBUCHMOCTh pacTsDkeHHs (nedopMaiyiu) NpyKHHBI OT
NPWIOKEHHOH  cuibl.  ONBITHL,  JIEMOHCTPHPYIOIIUE
3aBUCHMOCTB CHJIBI TPEHHUS CKOJIBKCHHUS OT Beca Tella M

XapaKTepa CONMPHUKACAOIINXCS HOBerHOCTeﬁ

@u3uyecKue SBICHUSA B IIPUPOJE. IIPUMEPBI ABUKEHUS C

3.11 pasIMYHBIMUA CKOPOCTSIMM B JKUBOW M HEKUBOU IIPUPOJE,
JIeHCTBUE CHIIbI TPEHUS! B TIPUPOJIC U TEXHUKE
3.12 TexHuueckue ycTpoucTBa: TMHAMOMETP, MOJUITUITHUKH
JIABJIEHUE TBEPJIbIX TEJI, )KUJIKOCTEH 1 TA30B
41 Hasnenue TBEpAoro tena. CrnocoObl yMEHBbIIEHUS U
' YBEITUYEHUS JIaBICHUS
42 JlaBieHue raza. 3aBUCUMOCTh JIaBJICHUS ra3a oT 00béMa,
' TeMIIepaTyphbI
43 [lepenaya naBneHus TBEPABIMH TENaMU, XKUJIKOCTAMU U
' razamiu. 3akoH [lackans. [IHeBMaTHuecKkue MalluHbI
3aBUCUMOCTb  JaBJICHUS JKUAKOCTH OT  TIIyOMHBI.
4.4 I'unpocratuyeckuii napagokc. CooOuiaronrecs CoCyabl.
I'uapaBanyeckre MeXaHU3MBbI
Atmocdepa 3eminn u atMmocdepHoe AasineHue. [IpruunHb
A5 CYIIECTBOBaHUSl BO3AYIIHOW 000m0uku 3emin. OMbIT
' Toppuuennu. 3aBUCUMOCTD aTMOC(HEPHOTO JaBJICHUS OT
BBICOTHI HaJl YDOBHEM MOPS
16 W3mepenne armocdepHoro npasienus. IlpubGopsr s
' U3MEpEeHHUs1 aTMOC(HEPHOTO JaBJICHUS
JleicTBUE KUAKOCTM M Ta3a Ha IOTPYKEHHOE B HUX
4.7 Tesio. BerTankuBatomias (apxumenoBa) Ccuiia.  3aKOH
Apxumena
4.8 [InaBanue ten. Bo3nyxonnaBanue




4.9

[IpakTuueckue paboOThI:

UccnenoBanue 3aBUCMMOCTH BEcCa Tejla B BOJAE OT
o0b€Ma TOTpYKEHHOW B IJKUIKOCTH YACTH Tena.
Ornpezenenne BbITAIKUBAIOIICH CUJIbI, IEUCTBYIONIEH Ha
TENO0,  NOrpykEéHHoe B KUAKOCTb.  lIpoBepka
HE3aBUCHUMOCTHU BBITAIKUBAIOLIECH CHJIbI, JIEWCTBYIOLLEH
Ha TeNO0 B JKUAKOCTH, OT Macchl Tena. OIbITHI,
JEMOHCTPUPYIOIIUE  3aBUCUMOCTHh  BBITAJIKMBAOLIEH
CHUJIbI, IEUCTBYIOIIEH Ha TENO B JKUJKOCTH, OT 00BbEMa
MOTPYKEHHOM B KUJIKOCTh YAaCTH TE€JIA U OT IUIOTHOCTH
YKUAJIKOCTH. KonctpyupoBanue apeomeTpa  WIH
KOHCTPYUPOBAaHUE  JIOAKM W ONpeAclieHue €€

IPY30I10 IbEMHOCTH

4.10

@usnyeckue  SBICHUS B IPUPOJE: BJIMSIHUE
aTMOC(epHOTO IaBJICHUS HA KUBOM OPTaHU3M, IIJIaBaHHE

pBIO

411

TexHuueckre YCTPONCTBA: COOOIIAIONIUECS COCY/IBI,
YCTPOMCTBO BOJIOIPOBOAA, THUIPABIMYECKUNA Ipece,
MaHOMeTp, OapomeTp, BBICOTOMEp, MOPIIHEBOH HAcOC,

apeoMeTp

PABOTA, MOUTHOCTD, SHEPT' A

5.1 Mexanunueckas pabota
5.2 MexaHnyeckasi MOIIHOCTb
£ 3 [IpocThle MexaHM3MBI: pbluar, OJIOK, HaKJIOHHas
' II0CKOCTh. [IpaBuiio paBHOBECHs pplyara
5.4 [IpuMeHeHue npaBuiIa paBHOBECHS pblyara K 0JIOKY
«3o010T0€  TpaBUiIO»  MexaHuKd.  Koadpdumment
5.5 MOJIE3HOTO NEeNCTBUS MEXaHU3MOB. [IpocTsie
MEXaHU3MBbI B OBITY M TEXHUKE
5.6 [ToTeHuuanpHas SHEPTUU TeJa, NOJHATOrO HaJl 3eMIIEN
5.7 Kunernueckas sHeprus
- [Tomnast mMexaHWuecKas SHeprus. 3aKOH H3MEHEHUS U
' COXpaHEHMS MEXaHUYECKOM SHepruu
5.9 [IpakTuueckue paboOThI:




#HPar##H#Onpenenenne paboOThl CHIIBI TPEHUS MpU
PaBHOMEpPHOM JIBMOKCHMM Te€jda II0 TOPU30HTaIbHOU
oBepxHOCTU. MccnenoBaHnue yciIOBUM  pPaBHOBECHS
peuara. M3mepenue KIIJ[ HakIOHHOM IIOCKOCTH.

N3yuyenue 3akoHa COXpaHEHUS MEXaHUYECKON YHEPIUU

@dusnueckue SABICHHUS B IPUPOJE. pblYaru B Tele

5.10
YeJoBeKa
TexHuueckre yCTpOMCTBA: pblYar, IOABWXKHBIA U
5.11 HEMOABIKHBIM OJOKH, HAKJIOHHAS TUIOCKOCTH, MPOCTHIE
MEXaHU3MBI B OBITY
8 KJIACC
Kon Kon
IIpoBepsiemble 371€eMEHTHI COiePKAHUS
pasnesa 3J1eMeHTa
TEIIJIOBBIE AABJIEHUA
OCHOBHBIE  TIOJIOKEHHUSI  MOJIEKYJISIPHO-KMHETHYECKON
61 TEOPHUH CTPOCHHUsS BemlecTBa. Macca U pa3Mmepsl
' MoJsieKya.  OmBITBI,  NOATBEPXkAAIOIIME  OCHOBHBIC
MOJIOKEHUS MOJICKYISIPHOKMHETUYECKON TEOPUHU
Mogenu  TBEPAOro, IJKUAKOTO W ra3oo0pa3zHOro
6.2 coctosiHui BemiecTBa. Kpucramnmueckue u amopdHbie
Tena
OObsicHEHHE CBOWCTB Ta30B, KUIAKOCTEH U TBEPABIX TEl
0 6.3 Ha OCHOBE IIOJIO)KEHUH MOJIEKYJIIPHOKHHETHUECKOMN
TEOPHUH
6.4 CMauuBaHueE U KaWUISPHBIC SIBJICHUS
6.5 TemoBoe paciMpeHue u cxaTue
6.6 Temneparypa. CBsa3b TemmepaTypbl CO CKOpPOCTBIO
' TETJIOBOTO JBHXKEHHSI YacTHUI]
6.7 Buytpennss sueprust. CriocoObl U3MEHEHUs] BHYTPEHHEH
' SHEPTUu: TeIionepeaya U CoBepiieHue padboThbl
6.8 Bugpl Tennonepenaun: TEMIONPOBOAHOCTb, KOHBEKIIUS,




U3JIy4CHUE

KonnyectBo  TEMJIOTHL. VYnenoHagd  TEIUIOEMKOCTH

6.9
BELIECTBA
TenmnmooOMeH © TeEIUIOBOE paBHOBECHE. YpaBHEHHE
6.10
TEIJIOBOTO OanaHca
611 [InaBneHue u OTBEpJeBaHUE KPUCTANTMYECKUX BEILIECTB.
. VY nenbHas TEmI0Ta MIaBICHUS
[TapooOpazoBanne W  KoHjaeHcauus. Vcmapenue.
6.12 Kumnenne. YpaenpHas  Temnora — mapooOpa3oBaHUs.
. 3aBUCHMOCTh TEMIIEPATYpbl KUIIEHUS OT aTMOC(HEpHOTro
JIaBJICHUS
6.13 Bnaxxnocts Bo31yXxa
6.14 OHeprus TOIUIMBA. Y AeIbHAs TEIIOTAa CrOPaHUs
[Mpunnuner  pabotel  TermoBbix asurarenein  KIIJ
6.15 TEILIOBOTO ABUrareisl. TeIIoBble ABUraTeIM W 3aldTa
OKpYXKaroLEen cpeibl
3aKOH COXpaHEHMS U MPEBPAILEHHs SHEPTHH B TEIUTOBBIX
6.16
mporueccax
[IpakTuyeckue paboOThI:
HHHPar##H#ONBITHL 10 OOHApPY)KEHUIO JCHCTBUA CHII
MOJIEKYJISIPHOTO MPUTSKEHHSL.
#HPar###ONbITL 0 BBIPAIIMBAHUIO  KPUCTAJIOB
IIOBAPEHHOM COJIM WM caxapa.
#HHPar###OnbITEL Mo HAOMIOACHUIO  TEMJIOBOIO
6.17 paclIMpEeHus Ia30B, )KUAKOCTEH U TBEPABIX TE.

#HPar###Onpenenenre naBleHUs BO3Ayxa B OallloHe
HITpUIIA.

HHHPar##H#ONBITE,  JEMOHCTPHUPYIOLIHE 3aBUCUMOCTh
JIaBJICHUS] BO3JyXa OT €ro oobémMa W HarpeBaHUs WM
OXJIAKJICHMUS.

##HPar###] IpoBepka rUMOTE3bl JIUHEHHON 3aBHCUMOCTH

JJIMHBI CTOJI0MKA KUAKOCTU B TepMOMCTquCCKOﬁ




TpyOKe OT TeMIepaTyphl.

###Par###Habnronenue WU3MEHEHUS BHYTPEHHEH
SHEpPruM Tela B pe3yibTaTe Teruionepenadyd u padoThl
BHCIITHUX CHIL

###Par### IccnenoBanrue SBJICHHUS TEIUIOOOMEHAa TMpH
CMEILIMBAHUM XOJOAHON U TOPAYEH BOJIBI.
###Par###Onpenenenue KOJIM4YeCTBa TEMJIO0THI,
MOJIyY€HHOTO BOJIOM MpHU TEIIOOOMEHE C HarpeThiM
METAJUTUYECKUM LUIIMHIPOM.

#HPar##H##Onpenenenue  ylelnbHOM — TEIUIOEMKOCTH
BEIIIECTBA.

###Par###lccnenoBanue nporecca UCIapeHus..
#HPar###OnpeneneHue  OTHOCUTENIBHOW — BIAKHOCTH
BO3/yXa.

###Par###Onpenenenue yenbHOW TETUIOTHI IIABICHUS

Ibaa.

6.18

duznyeckue SABJICHHUS B MPUPOJAE. TMOBEPXHOCTHOE
HaTsOKCHHUC W KAllWUIAPHBIC SABJICHUA B HOPUPOJL,
KpUCTAJIIBI B TIpupoae, uznydenne ColHIa, 3aMep3aHue
BOJIOEMOB, MOPCKHE OpH3bI; 00pa30BaHKUE POCHI, TyMaHa,

HHes, CHera.

6.19

TexHuueckue  yCTpPOMCTBA.  KaNWLIAPBL,  IIPUMEPHI
HCIIOJIb30BAHUS KPUCTAILIOB, >KMIKOCTHBIA TEPMOMETD,
JaTYUK TEMIIepaTypbl, TEPMOC, CUCTEMA OTOIUICHUS
JIOMOB, THTPOMETPHI, MCHUXPOMETp, MapoBas TypOuHa,

JBUTaTelIb BHYTPEHHETO CTOPaHUsL.

OJIEKTPUYECKUE U MAT'HUTHBIE ABJIEHUA

7.1 OnexTpuszanus Tei. J[Ba poaa 3IeKTpUUECKUX 3apsi0B
B3aumopeiictBue 3apspkeHHBIX Ten.  3akoH  Kynona

7.2 (3aBUCHUMOCTb CHJIBI B3aUMOJCHUCTBHS 3apsHKEHHBIX TEN OT
BEJTMYHMHBI 3aPSI0B U PACCTOSHUS MEKIY TCIaMH)

23 Onexrpuueckoe nose. Hanpsyk€HHOCTD 3IEKTPUUECKOTO

nons. IIpuHOUD Cyneprno3uiuu 3JIEKTPUYECKUX I10JIeH




(Ha Ka4YeCTBEHHOM YPOBHE)

Hocutenun »snexTpuueckux 3apsaoB. OJIEMEHTApHBIN

7.4 anekrpudeckuil 3apan. Ctpoenue aroma. IIpoBogHuku u
JTURJIEKTPUKU
7.5 3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia
26 ONeKTpUYEeCKUi  TOK.  YCIOBHMS  CYyLIECTBOBaHUS
' ANEKTPUUYECKOTO TOKA. VICTOUHHUKHN OCTOSIHHOTO TOKa
HeiicTBus 3JIEKTPUUECKOTO TOKa (TeroBoe,
1.7 XUMUYECKOE, MArHUTHOE). DIJEKTPUYCCKH TOK B
YKUJIKOCTSX M Ta3zax
- Onextpuueckas nenb. Cuia TOKa. DIEKTPUUECKOE
' HaIpspKeHHe
- ConpoTuBieHue MIPOBO/IHUKA. VY nenbHoe
' CONPOTHUBIICHUE BEILIECTBA
7.10 3axon Oma Ju1d yyacTka Lenu
[locnenoBarenbHOE W HapajlieIbHOE  COEIUHEHUE
7.11
MIPOBOIHUKOB
PaGora M MOIIHOCTH JJEKTPUYECKOTO TOKA. 3aKOH
7.12
Jxoynsa — Jlenua
213 DNeKTpUUYecKrue ey U TOTPEeOUTENH DIEKTPHUSCKON
. sHepruu B ObITy. KopoTKoe 3aMbIKaHuEe
ITocTossHHBIE MarHuThl. B3auMojeicTBUE TMOCTOSTHHBIX
7.14
MarHuTOB
MaruutHoe Tm0je. MarHutHoe 1oje 3eMiIM U €ro
7.15
3HAYEHHUE JJI )KU3HU Ha 3emiie
216 OmneiT Dpcrena. MarHuTHOE MOJIE SIEKTPUUYECKOTO TOKA.
' [IpumMeHneHnue 31eKTPOMAarHUTOB B TEXHUKE
JlelicTBUE€ MarHMTHOIO IMOJS HA IMPOBOJHUK C TOKOM.
717 DNeKTpoABUTraTelb MOCTOSHHOTO TOKa. Vcnosb3oBanue
. JJIEKTPOJIBUIaTENIed B TEXHUYECKUX YCTPOMCTBAaX M Ha
TpaHCIOpTE
7.18 Onpitel  @apanes.  SIBieHHE  2IEKTPOMArHUTHOMN




naaykiuu. [Ipasuno Jlenna

DNEeKTpOreHepaTop. CnocoObl MOJTy4EeHUS
7.19 ANEKTPUYECKOM SHEPrUH. DNEeKTPOCTAHIIUHI Ha

BO300HOBIISIEMBIX HCTOYHHKAX YHEPTUU

[IpakTuyeckue pabOThI:

OneITH IO HAOTIOACHUIO TICKTPHU3AIUHU TENl MHIYKIUEH

Y TIPH COTIPUKOCHOBEHHH.

UccnenoBanue AEUCTBHSA DIEKTPUYECKOrO MOJA Ha

MIPOBOJAHUKY U IUAIICKTPUKHU.

COopka u mpoBepka pabOThl DIEKTPHUECKON IenHu

IMOCTOSIHHOTO TOKA.

W3mepenue u peryiupoBaHue CHUITbI TOKA.

N3mepenue u peryiupoBaHUE HAMPSIKEHUSL.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKQ, UAYILETO Yepe3

PE3UCTOP, OT COMPOTUBIICHUS PE3UCTOPA U HAMPSIKCHUS

Ha PEe3UCTOpE.

OIIBITHI, JIEMOHCTPHUPYIOIINE 3aBHCUMOCTD

AIIEKTPUYECKOTO COTPOTHBJICHHUS MPOBOJHHKA OT €ro
7.20 JUTWHBI, TUIOMIAH MTOTIEPEYHOT0 CEYCHHsS U MaTepHaa.

[IpoBepka mnpaBuila CIOKEHHS HANPSOKEHUA TIPU
MOCJIEIOBATEIBHOM ~ COCMHEHUU [JIBYX PE3UCTOPOB.
[IpoBepka mpaBuia sl CHJIBI TOKA IMPU MApaUIEIIbHOM
COeMMHEHUN  pe3uctopoB.  OmpexneneHue  pabOTHI
JJIEKTPUYECKOTO TOKA, HAYIIETO YEPE3 PE3UCTOP.
OnpeneneHve  MOIIHOCTA  DJIGKTPUYECKOTO  TOKAa,
BBIJIEIIIEMOM Ha pe3ucrope. McecnenoBanue 3aBUCUMOCTH
CUJIBI TOKA, UAYLIETO 4Yepe3 JIAMIIOUKY, OT HaIpsHKEHUS
Ha Hel. Onpenenenne KII/I narpesarens. MccnegoBanue
MarHiMTHOTO B3aWMOJEHUCTBUSA TMOCTOSHHBIX MarHUTOB.
N3ydyenne MarHuTHOTO MOJISI TOCTOSIHHBIX MarHUTOB IIPU
ux oOwbenuHeHWHW W pazneneHuu. VccnemoBaHue
JEUCTBUS JIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

OHBITBI, ACMOHCTPUPYIOIIUC 3aBUCHUMOCTb CHIJIbI




B3aMMO/ICHCTBUS KATYIIKA C TOKOM M MarHUTa OT CHJIbI
TOKa ¥ HalpaBlieHUs TOKa B Karymke. 3yuenue

HCﬁCTBHH MArdivuTHOIO IIOJIsI Ha MPOBOJHHUK C TOKOM.

KoHncTpynpoBanue u U3y4EHUE paboThI
JJIEKTPOABUI ATEIIA. N3mepenue KILJ
JJIEKTPOJIBUTaTEIbHOM  YCTaHOBKH. OnbITBI 11O

HUCCICAOBAHNIO SABJICHUSA SHGKTpOMaFHHTHOﬁ WHAYKIMH.
HUCCICA0OBAaHUC M3MCHEHMI 3HAUCHUSI U HaITpaBJICHUA

HHAYKIHTUOHHOI'O TOKa

7.21

dusnueckue SBICHUS B MPUPOJIE. DIIEKTPUUECKHE
SBIIGHU B  arMmocdepe, OICKTPUUECTBO  KUBBIX
OpPraHM3MOB, MarHUTHOE TOJIe 3eMIIH, JIpeid MOIOCOB,
POJIb MATHUTHOTO TOJISL JUIsl )KU3HU Ha 3eMJle, MOJSIPHOE

CHUAHHUC

7.22

TexHuuecKre yCTpPOWCTBA: DJIEKTPOCKOIl, aMIIEPMETP,
BOJIETMETP, PEOCTaT, CUETYUK DJICKTPUYECKON DHEPIuH,
9JIEKTPOOCBETUTENIbHBIE ~ MPUOOPBI,  HArpeBaTelbHbIC
ANEKTPOTIPUOOPHI (mpumepsr), INEKTPUIECKHE
MPENOXPAHUTENH, JJIEKTPOMArHUT, DJIEKTPOABUIaTEllb

MOCTOSIHHOI'O TOKA, TCHCPATOP NOCTOAHHOI'O TOKA

9 KJIACC
Kon
Kop snmemenTa [IpoBepsieMbie 2JIEMEHTHI COACPKAHMS
paznena
MEXAHMWYECKUE SBJIEHW
8.1 Mexannueckoe aBWXKeHHE. MarepuanbHas —TOYKa.
' Cucrema orcuéra
g 8.2 OTHOCUTENBHOCTh MEXAHUYECKOT'O ABIKEHUS
8.3 PaBHOMEpHOE NPSAMOIMHENHOE IBUKEHUE
HepaBHoMepHOe npsiMonuHelHOe ABMkeHue. CpenaHss
8.4 W MTHOBEHHas CKOpPOCTh Tejla IpH HEPaBHOMEPHOM

JIBIDKCHUN




Yckopenue. PaBHOYCKOpEHHOE IIPSIMOJIMHEWHOE

8.5
JBYO)KEHUE
8.6 CBobOoaHoe nagenne. Onbltel [anuies
PaBHomepHoe nBmxkeHue no OkpyxHoctd. Ilepuon u
8.7 yactota oOpamieHus. JIuHelHass W yrioBas CKOPOCTH.
[{eHTpOCTpEMUTENIBHOE YCKOPEHUE
8.8 Ilepsrlii 3akoH HproToHA
8.9 Bropoii 3akoH Hetotona
8.10 Tpernii 3akoH HeroTona
8.11 [IpuHIMD cyneprno3uuuu cui
8.12 Cuna ynpyroctu. 3akoH ['yka
813 Cuna TpeHMs: CHJla TPEHUS CKOJIbKEHHs, CHJIa TPEHUs
' MIOKOS, APYTUe BUABI TPEHUS
8.14 Cuna TSKeCTH U 3aKOH BCEMUPHOTO TATOTEHUs. Y CKOpEHHE
' CBOOOIHOTO MaICHUS
8.15 IBuxenne  miuaHer  Bokpyr  CousHma.  IlepBas
' KOCMHYECKasi CKOpocTh. HeBecoMOCTh U meperpy3ku
PaBHOBecue MaTepHaIbHOM TOUKH. AOCOIIOTHO TBEPIOE
8.16
TEJIO
8.17 PaBHOBecue TBEPHOTO Tena € 3aKPEIUIEHHOW  OCBIO
' BpaieHus. MomeHT cuisl. LleHTp TskecTn
8.18 Nmnynsc Tena. M3Menenne ummynsca. IMynsc cuiibl
8.19 3aKOH COXpaHEHMsI UMITYJIbCa
8.20 PeakTuBHOE 1BM>KEHUE
8.21 Mexanunueckasi paboTa U MOITHOCTb
8.2 PaGota cun Tskectd, ymnpyroctd, TpeHus. CBs3b
' SHEPIrUu U paboThbI
823 [lorenumanpHast dHeprus Teja, MOJHATOTO  Hax
' MOBEPXHOCTHIO 3eMJIU
8.24 [ToTeHumanpHas 3HEPIUs CKATON NPYKUHbI
Kunernueckas sHeprus. Teopema O KHHETHYECKOMN
8.25
SHEepPIrun
8.26 3aKOH COXpaHEHMsI MEXaHUYECKON SHEPIUU




8.27

[IpakTuyeckue paboOThI:

Omnpenenenue cpeHell CKOPOCTH CKOJBbKEHUS Opycka
WIM JBW)KEHHUS IIApUKa MO HAKIOHHOM IUIOCKOCTH.
OmnpezneneHue yCKOpPEHHUs Tella IMPU PABHOYCKOPEHHOM
JIBMOKEHUH 110 HAKJIOHHON TIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IYTH OT BpPEMEHH MpH
PaBHOYCKOPEHHOM JIBM)KEHUU 0€3 HauyalbHOM CKOPOCTH.
[IpoBepka TrUIOTE3BI: €CIAM NPU PABHOYCKOPEHHOM
JBYOKEHUU Oe3 HayaJbHOM CKOPOCTH IMYTH OTHOCSTCS
KaK psja  HEYETHBIX YHCEN, TO COOTBETCTBYIOLIHE
MIPOMEXYTKH BPEMEHU OJIMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHITBI TPEHUS CKOJIBKECHHS
OT CWIbl HOpManbHOro jaieHus. OmnpexneneHue
KodpduuMeHTa TpeHHs CcKoibxeHus. OrnpenencHue
KECTKOCTH TpYyXuHbl. Omnpenenenue pabOThl CHIIBI
TPEHUST TPU PABHOMEPHOM JBIDKEHHMM Tela IO
TOPU30HTAILHONW MoBepxHOCTU. OmnpeneneHue pabdOThI
CHJIBl  YOPYrocTH  MNpH  HoabéMe  rpy3a €
UCMOJb30BAHUEM  HEMOJBMXKHOTO U TOABHXKHOTO

OJIOKOB

8.28

dusnueckue SBICHUS B IIPUPOJEC: IPHUIUBBI U OTJIMUBHI,
JABUXXCHHUC IIJIAHCT Conneunon CUCTCMbI, PCAKTHBHOC

ABHUIKCHUC KUBBIX OPraHn3MOB

8.29

TexHuueckue  yCTpOMCTBA.  CHUJAOMETDP,  JATYUKH

I0JIO’KEHHUS], PACCTOSIHUS U YCKOPEHUSI, PAKETBI

MEXAHUWYECKUE KOJIEFAHUA 1 BOJIHBI

KonebarenbHoe npmwkenne. OCHOBHbBIE XapaKTEPUCTUKU

- KoJIeOaHMIA: IepUO/I, YaCTOTa, aMILIUTY/Aa
9. Maremaruueckuit U IIPYKUHHBIN MAasiITHUKHU.
' [IpeBpaienue sHEprun Mpu KoJieOaTenbHOM JIBUKEHUU
9.3 3aryxatomue KosneOaHus. BbIHyXIeHHbIe KoJjeOaHUs.
' Pe3onanc
Mexannueckue BoJIHbI. CBOICTBA MEXaHUYECKHUX BOJIH.
9.4 [IposonbHBIE M MONEpEYHBbIE BOJIHBL. J{JIMHA BOJIHBI U

CKOpOCTh €€ pacnpocTpaHeHus. MexaHMYecKue BOJIHBI




B TBEPJOM TEJE, CENCMHUYECKHE BOJIHBI

9.5 3Byk. ['poMKOCTB ¥ BbIcOTa 3ByKa. OTpaskeHuE 3ByKa
9.6 Wndpa3Byk u ynbTpa3sByk
[IpakTuyeckue paboThI:
OmnpeneneHnue 4YacToTbl W Hepuojia  KosiebaHuit
MaTeMaTHYeCKOTO MasTHHUKA.
OmnpeneneHue 9acToTbl W Hepuojia  KosiebaHuit
NPYKUHHOTO MasiTHUKA
9.7 HccnenoBanue 3aBUCMMOCTH  TepHOAa  KOJeOaHMt
' MOJIBEIIEHHOT0 K HHUTU Tpy3a OT JJUHBI HUTH.
HccnenoBanue 3aBUCHMOCTH  Tepuojia  KoseOaHui
NPYKUHHOTO MasiTHUKa OT Macchl rpysa. IlpoBepka
HE3aBUCUMOCTHU nepuoja Kosie6aHui rpys3a,
MOJIBEIIEHHOTO K HUTH, OT MacChl Ipy3a U >KECTKOCTU
npyxuHsl. i3MepeHne yckopeHust CBOOOIHOTO MaIeHUs
dusnueckue SBJICHUS B MPUPOJAE. BOCHPUSATHE 3BYKOB
9.8 KUBOTHBIMH, 3E€MJIETPSACEHUE, CEHCMUYECKUE BOJIHBI,
LyHAaMH, 9XO
9.9 TexHuueckue YCTPOMCTBA. 3XOJOT, HCIOIb30BAHUE

yIbTPa3ByKa B ObITY U TEXHUKE

10

OJIEKTPOMAT'HUTHOE IT1OJIE U SJIEKTPOMAT'HUTHBIE BOJIHBI

DNEeKTPOMAarHuTHOE MoJie. DJIEKTPOMArHUTHBIE BOJIHBI.

101 CBoMCTBa AJIEKTPOMArHUTHBIX BOJTH

10.2 [IIxana 3;1eKTPOMarHUTHBIX BOJIH

103 OnexTpoMaruuTHass npupoja ceera. CKOpOCTb CBETA.

' BoiiHOBBIE CBOICTBA CBETA

[IpakTuyeckue paboOThI:

10.4 N3yueHne CBOWCTB  3JEKTPOMAarHUTHBIX BOJIH  C
MIOMOIIIbI0O MOOMIIBHOTO TenedoHa
dusznueckue SBICHUS B TPUpOAE. OHOIOTMYECKOE

10.5 neiicTBre BUJUMOTO, yABTPauOIETOBOTO u
PEHTI€HOBCKOI'O U3JIy4CHUI

106 Texuuueckue YCTPOMCTBA: HCIIOJIb30BAHUE

QJICKTPOMArHUTHBIX BOJIH JIJIA COTOBOM CBSI3U




11

CBETOBBIE ABJIEHUA

11.1 JlydyeBast Mmoziensb cBera. MicTtouHuku cBera
11.2 [IpsimosmHEHOE pacpocTpaHEHHE CBETA
Otpaxxenue cBera. [Tnockoe 3epkano. 3akoH OTpaKEHUS
11.3
cBeTa
114 [Ipenominenue cBera. 3aKOH MPEIOMIICHHS CBETa.
' [TonHOE BHYTpEHHEE OTPAKEHUE CBETA
115 JInnza. Xop jiyuel B IMH3E
116 Onrtuyeckas cuctema Qoroanmnapara, MHUKPOCKONa H
' TEJIECKOTIa
117 I'maz xak onTtuyeckas cucrema. bauszopykocts u
' JaTbHO30PKOCTh
118 Paznoxenue 6enoro ceera B cnektp. OnbiTel HptoTOHA.
' CrnoxeHue CrieKTpaibHBIX BETOB. Jlucnepcus ceera
[IpakTuyeckue paboOThI:
#H#Par###ccnenoBanue 3aBUCUMOCTU yria
OTpa)KEHHsI CBETOBOTO JIyda OT yIJIa MaIeHUsl.
##HPar###l13ydenne  XapakTepUCTHK — M300paKeHHs
npeaMeTa B INIOCKOM 3epKalie.
#H#Par### ccnenoBanue 3aBHCUMOCTU yria
NPEJIOMJICHHsI CBETOBOTO JIyda OT yrja MaJeHHus Ha
119 IPaHULIE BO3JyX — CTEKIIO».
' ###Par### lonyuenue  M300paXeHUH C  MOMOIIBIO
coOuparorie JTUH3BL
##HPar##H##Onpenenenue  (QOKYCHOTO pPACCTOSHUS U
ONTUYECKOM CHIIBI cCOOMparoIel TNH3HI.
#HHHPar##H#ONbITEL 10 pa3iokeHuto Oenoro ceera B
CIIEKTP.
HHHPar##H#ONBITEL 0 BOCIPHUATHIO IIBETAa INPEIMETOB
IIpU WX HAOJIIOAEHUH Yepe3 LIBETOBbIE (PUIBTPHI
dusnueckue sBIeHUS B npupoze. 3atMenus ConHua u
11.10 JlyHbl, 11BETa TeJ, ONTHYECKHE SIBICHUS B aTMocdepe
(uBet HeOa, pedpakius, paayra, MEPax)
11.11 Texnuueckue yCTpoiicTBa: OUKH, MIEPUCKOTI,




¢doToanmapar, ONTUYECKUE CBETOBOIBI

12

KBAHTOBGIE ABJIEHUA
191 OmnbiTel Pezepdopna u mimaHerapHas MoOJENb aTOMA.
' Mogens aroma bopa
122 Hcnyckanve M NOTJIOLIEHUE CBETa aTOMOM. KBaHTBHI.
' JInnenyaTele CIIEKTPBI
12.3 PamnoakTuBHOCTE. Anb(da, 6eTa- U raMMa-u3IydeHHUS
124 Crpoenue aromHoro sapa. HykinoHHas Moxenb
' aTOMHOTO siapa. M3oTomnsl
125 PamnoaktuBubie npeBpamenus. [lepuon mnomypacmana
' aTOMHBIX SJEP
126 SnepHble peakuuu. 3aKOHBl COXPAHEHUs 3apsiiOBOTO U
' MacCOBOI'O YUCE
12.7 OHeprus cBsI3U aTOMHBIX siziep. CBsA3b MacChl U SHEPTUU
128 Peakuuu cuntesa u genenus saep. Merounuku sHepruu
' Connua u 3B€37
129 Snepnas sHepreruka. JlelicTBUe  paaMOaKTHBHBIX
' U3JIy4YE€HUH Ha )KUBbIE OPraHU3MbI
[IpakTuyeckue paboThI:
HaGOmoienne CIUIOMIHBIX ¥ JMHEHYaThIX CIIEKTPOB
1210 U3JIy4CHHUS.
HccnenoBanue TPEeKOB: U3MEPEHHUE SHEPIUU YaCTHULIBI
10 TOPMO3HOMY IyTH (110 (hoTorpadusim).
W3mepenue pagroakTUBHOTO (GoHA
@dusnueckue SBICHUSA B INPUPOJAE. €CTECTBEHHBIN
paZvoaKTUBHBII ¢oH, KOCMHYECKHE J1y4H,
12.11 pagMoaKkTUBHOE M3JIYyYEHHE IPUPOAHBIX MHHEPAJIOB,
JEUCTBUE PAJUOAKTHBHBIX H3JIIY4YCHUH HA OPraHu3M
YEJI0BEKa
1212 TexHuueckue YCTPOMCTBA: CIIEKTPOCKOII,

VMHJMBUAYaJIbHBIN T03UMETP, Kamepa Bunbcona




INPOBEPAEMBIE HA OI'D 11O PU3UKE TPEBOBAHMUS K
PE3YJIbTATAM OCBOEHHUA OCHOBHO OBPA3OBATEJIbLHOH
INPOI'PAMMBbBI OCHOBHOI'O OBHIETI'O OBPA3OBAHUA

Kon
NpoBepsIeMoOro
TpeOoBaHUs

IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM pe3y1bTaTamM
0230BOr0 yPOBHSI OCBOEHHMSI OCHOBHOI 00pa30BaTe/IbHOM
NPOrpaMMbl OCHOBHOI0 0011ero od0pasopanusi Ha ocHoBe PI'OC

[lonumanme ponu  GU3MKM B HAYYHOM  KapTHMHE  MMHpa,
cOpMHPOBAHHOCTH 0A30BBIX MPEICTABICHUNA O 3aKOHOMEPHOI CBA3M
U TI03HaBAaEMOCTH SIBJIEHUI NPUPOJBI, O PpOJM DKCIEPUMEHTA B
¢usuke, o cucremooOpaszyromed poau QUMK B Pa3BUTUHU
€CTeCTBEHHBIX HAyK, TEXHHUKH M TEXHOJOTUH, 00 3BOJIOLUHU
¢u3nYeckux 3HAHUW U UX POJHM B IIEJIOCTHOW €CTECTBEHHOHAYYHOMH
KapTHHE MHUpPA, O BKJIAJAE POCCUUCKUX U 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, OOBSICHEHHE MPOIECCOB OKPYKAOLIETO

MUpa, pasBUTUC TCXHUKU U TEXHOJIOT Ui

3HaHUs O BHMJAX Marepud (BEUICCTBO W I0JIE), O JBIKCHHH Kak
CIoco0e CyIIEeCTBOBAHHS MaTEepPrH, 00 aTOMHO-MOJICKYIJISIPHOM TeOpHH
CTPOCHHUSI BEUIECTBA, O (PM3NYECKOH CYIIHOCTH SIBICHUH HPUPOIBI
(MEXaHWYECKHX, TEIUIOBBIX, JJICKTPOMArHUTHBIX W KBAaHTOBBIX);
YMEHHE Pa3InyaTrh SBJICHU M0 ONMMCAHUIO HX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, JEMOHCTPHPYIOIINX JaHHOE (PU3HYECKOE SBICHUE;
YMEHHE PacliO3HaBaTh MPOSBICHUE U3YUYCHHBIX (PU3MYECKUX SBICHUI
B OKpYXalOIleM MHpEe, BBIJACISIS WX CYIICCTBEHHBIC CBOWCTBA

(mpu3HaKu)

Bnanenue ocHOBaMM NOHSATMWHOIO ammapara U CHUMBOJIMYECKOIO
s3bIKa (PU3UKH U WCIIOJIb30BaHUE WX JUIS PEIIeHHs] Y4eOHBIX 3ajad;
YMEHHE XapaKTepu30BaTh CBONCTBA Tel, (U3NYECKUE SBICHUS U

MPOILIECCHI, UCTIONB3YS (PyHIAMEHTAIBHBIE H SMIUPUYECKUE 3aKOHBI

YMeHune onmchBaTh HU3YUCHHBIC CBOMCTBA TE€I U (I)I/I3I/ILIGCKI/IG SABJICHHA,

UCIIOJIB3YS (PU3HUECKUE BETUIUHBI

Bnanenue oOcHOBaMM METOJOB HAy4YHOTO TIO3HAHUS C Y4ETOM
coOmoIeHUs NpaBuil 0€30MacHOro Tpyaa: HaONoaeHue (PU3NIECKUX
SIBIICHUI

YMEHHUE CaMOCTOSITENIbHO COOMpPATh HKCIEPHUMEHTAIBHYIO YCTaHOBKY




U3 JIaHHOTO Habopa 00OpYAOBaHUS MO0 MHCTPYKLUH, ONUCBHIBATH XOJ
OTIBITA U 3AMHCHIBATh €r0 Pe3yIbTaThl, (HOPMYIHPOBATH BBIBOIHI,
MPOBEACHUE MPSIMBIX U KOCBEHHBIX U3MEPEHUI (PU3MUECKUX BEIHUUH:
YMEHUE IIJJAaHUPOBAaTh HW3MEPEHHs, CaMOCTOSATEIbHO CcoOMpaTh
JKCIICPUMEHTAIBHYI0  YCTAHOBKY [0 MHCTPYKLIMH, BBIYUCIIATH
3HAQYCHUE BEIMYMHBI U AHAIM3UPOBATH IIOJYYEHHBIE PE3YJIBTATHI C
Y4€TOM 3aJaHHOM MOTPELIHOCTH PE3YyIbTATOB U3MEPEHUMN;
MIPOBEJCHUE  HECJIOXKHBIX  OKCIIEPUMEHTAIBHBIX  HCCIEJOBAaHUN;
CaMOCTOSITEILHO  COOMpaTh AKCIEPHUMEHTAIBHYIO YCTAaHOBKY U
MPOBOJMUTH  HUCCIEAOBaHUE 110  WHCTPYKLUHH,  IPEACTABIATH
MOJTyYeHHbIE 3aBUCUMOCTH (PU3NYECKUX BEJIMYMH B BUAE TaOIUI U
rpaduKOB, YUUTHIBATH TOTPEIIHOCTH, JIENaTh BBIBOJIBI 110 pe3ybTaTaM

HUCCICA0OBaHUA

[lonumanue  XapakTepHBIX  CBOMCTB  (PM3MUYECKMX  MoJenei
(MarepuanbHas TOYKA, aOCONIOTHO TBEPJIOE TENIO, MOJEIU CTPOCHUS
ra3oB, JKMJAKOCTEM W TBEPABIX TeJ, IUIAHETapHas MOJEIb aToMa,
HYKJIOHHAsE MOJIEJIb aTOMHOTO sJ[pa) ¥ YMEHUE MPUMEHSTh WX JUIs

00BsICHEHUS (PU3NYECKUX TPOIIECCOB

YMeHue oOBACHATH (PU3MUECKUE MPOIECChl U CBOICTBA Tel, B TOM
qyuciae M B KOHTEKCTE CHUTYyallud IPaKTHKO-OPHEHTHPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISIBJIATH IPUUMHHO-CJIEJICTBEHHBIE CBSI3U U
CTPOUTH OOBICHEHHE C OMOPON Ha U3yUCHHbIE CBOICTBA (PU3MUECKUX

HBHCHHﬁ, (bI/I3I/I‘-ICCKI/Ie 3aKOHBI, 3aKOHOMCPHOCTHU U MOJICIINU

YMmenue pemarh pacu€THbie 3amaud (Ha Oaze 2 — 3 ypaBHCHHWIA),
UCIOJB3Ys 3aKOHbI U (OPMYJbI, CBS3BIBAIOIIUE (DU3UUCSCKUC
BEJIMYMHBI, B YACTHOCTH, 3allUChIBATh KPAaTKOE YCJIOBHE 3ajauH,
BBISIBJISITh HEJOCTAIOIINE JaHHBbIC, BBHIOMPATh 3aKOHBI U (HOPMYIIHI,
HEOOXOUMBIC JUIs €€ pPEIICHUs, UCIIOIb30BaTh CIPABOYHbBIC JTaHHbBIC,
MPOBOJIUTh PACYEThl W OICHHUBATH PEATUCTHYHOCTH MMOJYYCHHOTO
3Ha4YCHUsT (PU3MUYECKON BEITMUYMHBI; YMEHUE OINPEICNIATh Pa3MEPHOCTh

($u3n4eCKOi BETUUNHBI, TOTYYEHHON NPU PEIICHUH 33/1a4H

YMeHHe XapakTepu3oBaTb IIPUHLMIBL  ACUCTBUA TEXHUYECKUX
YCTPOMCTB, B TOM YHCIIE OBITOBBIX MPHOOPOB, M MPOMBIIIJICHHBIX
TEXHOJIOTMYECKUX MPOLECCOB 10 UX ONMUCAHUIO, UCIOJb3Ysl 3HAHUSA O

CBOMCTBAaX (U3NYECKUX SBICHUH M HE0O0XoauMble (U3NUECKUE




3aKOHOMEPHOCTH
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YMeHHe UuCHOJb30BaTh 3HAHUSA O (PU3MUECKUX SBICHHUAX B
MOBCETHEBHON KHM3HM s oOecrieueHHs 0O€30MacHOCTH  TpHU
oOpamieHuun ¢ OBITOBBIMH ~ NpuOOpaMM M TEXHHYECKUMHU
YCTPOMCTBAMM, COXpPAHEHUS 3/I0pOBbSI U  COOJIOAEHUS HOPM
HKOJIOTUYECKOT0 IMOBEJIEHHsI B OKpYXKamlled cpene, MOHUMAaHUE
HEOOXOAMMOCTH TPUMEHEHHs JOCTIKEHUH (UMK W TEXHOJIOTUH

IJId palfluOHAJIBHOTO IMPUPOI0IIOJIE30BaHUS

11

OnbIT moucka, NpeoOpazoBaHMs M MPEACTABICHUS HHPOPMALUH
(Gu3NYecKoro coaepKaHug C MCIOJb30BAHHEM HH(OPMAIOHHO-
KOMMYHUKAaTHUBHBIX TEXHOJIOT'HH; yMEHUE OIICHUBAThH JIOCTOBEPHOCTH
MOJIy4eHHOW WHGPOpMAIMM HAa OCHOBE HWMEIOLIUXCA 3HAaHUN W
JIOTIOJTHUTEIBHBIX ~ MCTOYHUKOB,  YMEHHE  HUCIOJb30BaTh  MpPHU
BBIMOJHEHUN Y4YeOHBIX 3aJaHUIl HAYYHO-TIOMYJISPHYIO JIUTEpaTypy
(U3UYECKOTO COJIEpKAHUSA, CIIPABOYHBIE MAaTEpUANbl, PECYpPChl CETH
WutepHer; BnajgeHue 0a30BbIMM  HaBBIKAMHU  IpeoOpa3oBaHUs
uHbOpMaAllMM U3 OJHOM 3HAKOBOM CHCTEMBI B JPYIYIO; yMEHHE
co3/1aBaTh COOCTBEHHBbIE MHUCHMEHHBIE W YCTHBIE COOOIIEHUS Ha

OCHOBE I/IH(I)OpMaI_II/II/I N3 HCCKOJIbKHMX NCTOYHHUKOB




HEPEYEHD 2JIEMEHTOB COAEPKXAHUA, ITPOBEPAEMBIX HA OI'9

MO ®U3UKE
Kon IIpoBepsieMblii 3JIeMEHT COAePKAHUS
1 MEXAHUYECKUE ABJIEHUA
11 Mexanuyeckoe ABuwxeHue. MarepuanbHas Touka. Cucrema oOTcuéra.
' OTHOCUTEIBHOCTh ABH>KCHUS
PaBHOMepHOE U HepaBHOMepHOE nABKeHHE. Cpeansisi ckopocts. Dopmyna aJis
1.2 BBIYHMCIICHUS CpeHer ckopocTu: V = Sft
PaBHOMEpHOE MpsSMONMHENHOE ABHKEHHE. 3aBUCUMOCTb KOOPJIWHATHI Tela OT
BPEMEHH B CIIy4ae PaBHOMEPHOI'O MPSMOJMHENHOTO JBHKECHUS:
13 X(1)=x,+ut
I'padbvkn 3aBHCHUMOCTH OT BPEMEHHU /Jisi MPOCKIHH CKOPOCTH, MPOEKIUU
[EpEMELIEHUS, IIyTH, KOOPAMHATHl MPU PABHOMEPHOM MPSAMOJUHEUHOM
JBUKEHUU
3aBUCUMOCTb KOOPJMHATHI TeJda OT BPEMEHU B CIIy4ae PaBHOYCKOPEHHOIO
MPSMOJIMHENHOTO JABUKEHUSL:
2
Syf)=vp = f+a* ;
2
@opMyJibl U1 NPOEKLHUU MEPEMEIICHUs, NPOEKUMUHU CKOPOCTH M IPOECKLHMH
YCKOPEHHMS ITPU PABHOYCKOPEHHOM NPSMOJIUHEWHOM JIBUKECHUMU:
2
1.4 .91_(r)=u{,r-r+frr-%.
U.\'('f) =Dy, T4, -1,
a,.(f) =canst,
le: == sz: =2a.s,
I'padbuku 3aBUCUMOCTH OT BpEMEHH Ui TPOEKIMU YCKOPEHHs], MPOEKIUU
CKOPOCTH, IIPOEKIMHU NEPEMELICHHS, KOOPAMHATHI IPHU PABHOYCKOPEHHOM
MPSMOJIMHENHOM JIBH>KCHUHN
CBoOonHoe magenune. DopMynbl, OMUCHIBAIOIINE CBOOOAHOE MaJeHUE Tela o
1.5 BepTHKaIU (JABWKEHHE Tejla BHU3 WM BBEPX OTHOCUTEIBHO IOBEPXHOCTH

3emim). ['paduku 3aBHCUMOCTH OT BPEMEHHM JUIS TPOCKIUH YCKOPEHHS,




NPOEKLUUH CKOPOCTH W KOOPJAMHATHI IpHU CBOOOJHOM TNaJEHUHM Tejla IO

BEPTUKAIIN

CKopocTh paBHOMEPHOIO JIBWJKEHHUs Tejla M0 OKpyxHOCTH. HampaBinenue
CKOPOCTH.
@opmyna A BBIYHUCIEHHUS CKOPOCTH 4YEpE3 pajilyC OKPYKHOCTH U IEPUOJ

oOparieHus:

2R
T

LentpoctpemurenbHoe yckopenue. HamnpaBieHue 1EHTPOCTPEMUTEIBHOTO

16 yckopenus. @opmyiia i BBIYMCIEHUS YCKOPEHUS:
2
g L
“T R
dopmyiia, cBsI3bIBAIOLIAs IEPUO U YACTOTY OOpaICHHUS:
1
'l,..' = —
T
Macca. [InotHocts Bemecrsa. Gopmyra A BBIYUCICHUS TIIOTHOCTH!
_m
17| Py
1.8 Cuna — BektopHas ¢pusuueckas BenuuuHa. CloskeHue Cui
1.9 SBnenue nuepuuu. Ilepssiii 3akoH HeroTona
Bropoii 3akon HeroToHa!
F-m.d
1.10
CoHanpaBlIeHHOCTb BEKTOPA YCKOPEHUS TeJla U BEKTOPA CUJIbI, IEHCTBYIOIEH Ha
TEJ0
B3aumopericteue ten. Tperuit 3akon HproTona:
1.11 Bpg==Ia
112 Tpenne nokos u TpeHue ckoJbxeHus. @opmyia 1 BBIYMCIEHUS MOAYJIS CUJIIB

TPCHUS CKOJIbKCHU .




Hedopmanus Tena. Ympyrue u Heynpyrue aedopmanuu. 3aKOH YIPYroi
nedopmanuu (3akoH ['yka):

113 F=k-Al
BcemupHoe Tarorenue. 3akoH BCEMUPHOT'O TSTOTEHUS .
My -1y
F=0- e
R
1.14 Cuna TspkecT. Y ckopeHue CBOOOIHOTO HaIeHHS.
dopmyna JuIst BHIYUCICHUS CHIIBI TSHKECTH BOIM3H MoBepxHOCcTH 3emin: F = mg.
JBuxenue mianet Bokpyr CoisHua. IlepBas kocMudeckast CKOpOCTb.
HesecomocTs u neperpysku
Wmnynbc Tena — BeKTopHast pru3nyeckasi BeIUUMHA.
1.15 p=mo
Nmnynse cucremsl Teir. M3menenue umiryinsca. IMITynbc CUitb
3aKOH COXpaHEHMsI UMITYJIbCa JJIs 3aMKHYTOM CUCTEMBI TEJI:
1.16 P=myU; +in, Uy =const
PeakTuBHOE ABMXKEHUE
Mexanunueckas pabota. @opmyra a1t BBIYUCICHUS PaOOThI CHIIBIL:
A=Fsooso
Mexanundeckas MOIIHOCTB!
1.17
v=4
I
Kunernueckas u noreHuuanbHas sHeprus. @opmyina [uist BBIYMCIEHUS
KUHETUYECKON DHEPIUU:
1.18 mu‘}
B3

Teopema o kuHeTHUecKOU s3Hepruu. Gopmyra A BBIYUCICHUS OTCHIMAIBHON




OHCPIHUU TCJIa, HIOAHATOIO

Hag 3eMIIéit:

E,=mgh

1.19

Mexanundeckast SHEPrUs.

E=E.+E,

3aKOH COXpaHEHUsI MEXaHNUECKOM aHepruu. Popmyia /s 3aKOHA COXPaHEHUs

MEXaHMUYECKOM SHEpruu B OTCYTCTBHE cuil TpeHus: E = const.

IIpeBpamieHne MEXaHUYECKON SHEPrUU IIPU HAJIMYUU CUJIBI TPEHUS.

1.20

[TpocThie MeXaHU3MBI. «30JI0TOE TPABUIIO» MEXaHUKH.
Peruar. Moment cuiisl: M - Fl.

Ycnosue paBHOBECUs pblyara:
M+M, +..=0
[MoaBwxHBIN 1 HenoABWKHBIN 010ku. KIT/] mpocThIX MeXaHU3MOB,

n= AAnmeaﬂraﬂ

ATPATUSHEA T

1.21

JlaBiienue TBEpIOTO TENA.

qDopMyna JJIA BBIYMCIICHUA JaBJICHUA TBép,Z[OFO Teia:

ol

Hasnenue raza. ATMochepHoe JaBlIeHUE.

I'mapocTaTuyeckoe 1aBieHUE BHYTPH KUIAKOCTH.

CDopMyna IJIL BBIYUCIICHUS JaBJICHUA BHYTPU JKUJKOCTHU:

p=pgh+p_,

1.22

3axoH Ilackans. ['ugpaBnnyeckuil npecc

1.23

3akoH Apxumena. Popmyna g ONPENEICHMs BBITAJIKHUBAIOLIEH

JNEUCTBYIOLIEH Ha TENO, NOTPYKEHHOE B )KUJKOCTb UJIH Ias!

Fay =P8V

Ycnosue nnaBanud Tena. IlnaBanme CyAOB 1 BO3AYyXOIlJIaBaHUC

CHUIIBI,




1.24

Mexanuueckue KosieOaHus. AMIUIMTYJa, NEpHOJ M YacToTa KoJieOaHUil.

dopmyna, CBA3bIBAIOLIAS YACTOTY U NEPUO/1 KOJIeOaHUH:

1.25

Maremaruueckuii ¥ INpPYKMHHBIM MasTHUKU. [IpeBpameHue sHeprum Ipu

KOJIEOATEJIbHOM ABWKECHUU

1.26

3aryxatomue Konebanus. BeiHyxaenHble konebanus. Pesonanc

1.27

Mexannueckue BOJHBL. [IponoJibHBIE M MOINEpEYHbIE BOJIHBL. J[IvMHA BOJHBI U

CKOPOCTb PaclpOCTPAHEHHUSI BOJIHBI:

L=b-T

1.28

3Byk. I'poMKocTh M BbICOTa 3BykKa. OTpakeHHME 3BYKOBOW BOJIHBI Ha I'PAHULE

nByX cpell. IHdpa3Byk U yabTpa3ByK

1.29

IIpaxmuueckue pabomui

N3Mmepenne cpenHel IUIOTHOCTH BEIIECTBA; APXUMEIOBOM CHIIBI; KECTKOCTH
MPYXUHBI; KOIPPUIIMEHTa TPEHUS CKOJBKEHUS; PaOOThl CUJIBI TPEHHS, CHIIbI
YIIPYTOCTH; CpeIHEN CKOPOCTH JIBHXKEHHs OpycKa MO HAKJIOHHOW IJIOCKOCTH;
yCKOpeHUs: Opycka Npu ABMXKEHHMHM 1O HAKIOHHOM IUIOCKOCTH, YacTOThl H
nepuoja Koje0aHWH MaTeMaTHYeCKOro MasTHUKA; 4YacTOThl U IEpHoja
KoJIe0aHUH MPY>KUHHOTO MasiTHUKA; MOMEHTA CHJIbI, JCHCTBYIOIIETO Ha phlyar;
paboThl CHUJIBI YNPYrOoCTU MPH MOABEME Tpy3a C IMOMOULIbIO HEMOJBHKHOTO
650Ka; pabOThI CUIIBI YIPYTOCTH MPU MOIBbEME IPy3a C MOMOMIBIO MTOABUKHOTO
610Ka.

HccnenoBanue 3aBUCHUMOCTH apXUMEIOBOM CHIIBI OT 00BEMa MOTPYXEHHOM
YacTH TeJla U OT IUIOTHOCTHU >KUAKOCTH; HE3aBUCUMOCTHU BBITAJIKUBAIOIICH CHIIbI
OT MAcChl T€Jla; CWIbl TPEHUS CKOJIBKEHUS OT CUJIBI HOPMAJIBHOTO JAaBJICHUSA U OT
poAa MOBEPXHOCTH; CUJIbl YIPYTOCTH, BO3HUKAIOIICH B IPYXKUHE, OT CTEIEHU
nedopmanuu MpyKUHBI; YCKOPEHUsI Opycka OT yIJla HaKJIOHA HaIpaBIISIOLICH;
nepuoja (4acToTel) KojeOaHWH HUTSHOTO MasTHHKA OT JJIMHBI HUTH, TEpUOJa
Kose0aHUi NMPY)KHUHHOTO MAasiTHUKAa OT MAacChl Tpy3a U KECTKOCTH NPYKUHBI;
UCCIIeIOBaHNE HE3aBUCHUMOCTH NepHojJia KojeOaHW HHUTSHOTO MAasTHUKA OT

MacCChI I'py3a. HpOBCpKa YCJIOBHA paBHOBECHUA pblvyara

1.30

Qusuyeckue sA6neHus 6 npupode. TPUMEPBl JABUKEHUS C Pa3IMUHBIMU
CKOPOCTSIMU B )KUBOW U HE)KUBOU MPUPOJE, NEUCTBUE CUIIBI TPEHUS B IIPUPOJIE U

TCXHUKC, MPHUIHMBbBI W OTJIUBBI, JABWXCHHUC TIJIAHCT ConHeyHoM CHUCTEMBI,




PEaKTUBHOE BUKCHUE JKUBBIX OPraHU3MOB, PbIYaru B TEJIC YEJIOBEKA, BIMSHUE
aTMOC(EpHOr0 MJaBICHUS HA JKUBOM OpraHu3M, IUIaBaHUE pbIO, BOCHpUSATHE

3BYKOB KMBOTHBIMH, 3CMIJICTPACCHUC, celicMHUYecKre BOJIHbI, TYHAMH, 3X0

Texnuueckue ycmpoﬁcm@a: CIIMAOMCTP, HAATYHUKU IIOJIOKCHUA, PACCTOAHUA H
YCKOPCHUA, AUHAMOMCTpP, IMOAIIWUIIHUKH, PAKCThI, pblYyar, HOHBH)KHLIﬁ nu

HGHOHBH)KHLIﬁ 6JIOKI/I, HaKJIOHHAas IIJIOCKOCThL, HNPOCThIC MCXAaHU3MbI B 6BITy,

Lal COOOLIAIONIMECsT COCYbI, YCTPOMCTBO BOJONPOBOJA, THIAPABIMUYECKHI Ipecc,
MaHOMeTp, OapoMeTp, BBICOTOMEp, MOPIIHEBOM HAcoc, apeoMeTp, 3XOJIOT,
HCIIOJIb30BaHUE YIbTPa3ByKa B OBITY U TEXHUKE

2 TEIUJIOBBIE ABJIEHU A
OCHOBHBIE  TIOJIOKEHUSI  MOJIEKYJSIPHO-KMHETUYECKOH  TEOpUH  CTPOCHHS

2.1 BemecTBa. Mojenu TBEPAOTO, KUIKOTO U ra3000pa3HOr0 COCTOSIHUIN BEIECTBA.
Kpucrannnaeckue u amopdHsie Tena

25 IlBukenne dyactull BemiectBa. CBsi3b CKOPOCTH  JIBWKECHHSI YacTHI[ C

' TemnepaTypoil. bBpoyHoBckoe nBumxenue, 1updy3us

2.3 CMauuBaHue U KalWLISPHbIE SIBICHUS

2.4 TemoBoe paciMpeHue U cxaTue

2.5 TennoBoe paBHOBecHE

26 Buytpennsis sHeprus. Pabora u Temsomnepenadya Kak CHOCOOBI H3MEHEHHS

' BHYTPEHHEHN DHEPIUU

2.7 Bunel Tennonepenayn: TemIONPOBOIHOCTh, KOHBEKIINS, U3TYyICHHE
HarpeBanne wu oxmaxaenue Ted. KomudecTBO  TErUIOTHL. Y IebHAS
TEIUIOEMKOCTbD!

2.8 :

O=cm(t,—t,)
3aKoH COXpaHEHHWS JHEPrHMH B TEIUIOBBIX MpoIleccax. YpaBHEHHE TEIUIOBOTO
Oananca:

2.9
0+0, +..=0
HUcnapenue u koHzaeHcauus. V3MeHEHHME BHYTPEHHEN DSHEPrUM B IPOLIECCE

210 UCTIapeHHusT U KOHAeHcanuu. KwumeHue IKHUIKOCTU. YenbHas TeIsioTa

' napoo6pazoBanus: L = Q/m

2.11 Bnaxnocts Bo31yxa




2.12

[InaBneHne wu kpuctaumsauus. l3MeHeHWe BHYTpEHHEW JSHEPruu IpuU

IUIaBJICHUHW U KPUCTAJUIU3AllUH. Yneanaﬂ TCIUIOTA IJIaBJICHUA:

3=2

m

2.13

BryTpeHHss dHeprus cropaHus TOIUIMBA. Y AeJIbHAs TEIUIOTA CrOPaHus TOILUIMBA!

q=Q/m

2.14

[Tpunuuns! pabote! TemoBbix apurareneil. KI1/1 tennosoro npurarens

2.15

IIpaxmuueckue pabomoi

N3Mmepenne ynenpHONW TEIIOEMKOCTH METAJUIMYECKOr0 LUIMHAPA; KOJIUYECTBA
TEIUIOTHI, TOJYYEHHOTO BOJOH KOMHATHOM TemmepaTypbl (UKCHUPOBAHHOM
Macchl, B KOTOPYIO OINYIICH HAarperbld LWIMHAP; KOJIMYECTBA TEIIOTHI,
OTAAHHOI'O HArpeTbIM LWJIMHIPOM, IIOCJIE OIIYCKaHWsS €ro B BOJY KOMHATHOU
TEMIIEPATypbl; OTHOCHUTEIIBHOM BIIAXKHOCTU BO31yXa; YAEIBHOW TEIJIOTHI
maBiaeHus JbpAa. McecnegoBaHue UM3MEHEHHMS TEMIIEpaTypbl  BOJABI  IIPU
pa3IMYHBIX YCIOBHSX; SBJICHHUS TEIJIOOOMEHA MPU CMEIIMBAHUHU XOJIOJHOM H

TOpﬂ‘leI BOJIBI, ITpOIIECCa UCITapCHUS

2.16

Qusuyeckue A61eHUs 6 nNpupooe. MOBEPXHOCTHOE HATSDKEHHE M KalMJUIIPHBIC
SBJIEHUS B NPUPOJE, KpUCTAUIBl B mpupoje, usnydenue ColnHIa, 3aMep3aHue

BOJIOEMOB, MOPCKHE OpU3bI; 00pa3oBaHUE POCHI, TYMaHa, HHEsI, CHETra

2.17

Texnuueckue ycmpoucmea:. KaluuIspbl, IPUMEPbl UCIIOJIb30BaHUS KPUCTAILIOB,
KUAKOCTHBIM TEPMOMETp, JaTUMK TEMIIEpaTyphl, TEPMOC, CUCTEMA OTOILICHUS
JIOMOB, TMI'POMETPBI, IICUXPOMETp, MapoBasi TypOMHA, JABUraTelb BHYTPEHHETO

CropaHus

OJIEKTPOMATI'HUTHBIE SABJIEHUA

3.1

OnexTpusanus Teil. J[Ba BUa 3JIEKTPUUECKUX 3apsiioB

3.2

B3aumonelictBue 3apspkeHHbIX Tel. 3akoH Kynona

3.3

3aKoH COXpaHCHMUS SJICKTPUYCCKOI'O 3apsaa

3.4

Onexrpuueckoe mnoJsie. HanpsxéHHocTs anekTpudeckoro mnois. IlpuHnun

CYNEPITO3UINH JICKTPUUECKHX MMOJIeH (Ha KaueCTBEHHOM YPOBHE)

3.5

Hocurenn osnexkrpudyeckux 3apsaoB. /[leHcTBHE 3IIEKTPUYECKOrO IOJIsA Ha

JJIEKTPUYECKUE 3apsbl. [[pOBOMHUKY U JUIIEKTPUKU

3.6

IlocTosIHHBIN AneKTpuYecKuil ToK. JlelcTBus 3nekTpuueckoro Toka. Cuma Toka.




Hanpsxenue.
l=q/t,U=A/q

QHCKTpI/I‘{eCKOC COIIPOTUBJICHUC. yILGJIBHOG 3JICKTPHUYECKOC COIMPOTHUBIICHUEC!

3.7 R =pl/S
38 3akon Oma jyist yuactka snekrpuyeckoit nenu:l = U/R
[TocnenoBarenbHOE COENMHEHUE MMPOBOIHUKOB:
T 3 T 2
=1 U=U. +U,. K=K +1K,.
I,=I,: U=U,+U,: R=R +R,
3.9 [TapannensHOe COeMHEHHE TPOBOAHUKOB PABHOTO COMPOTUBIICHHS:
=0 T=141 Rzi.
f 8 Fa | | £ .-?
CMenianHbIe COeTMHEHUS TIPOBOIHUKOB
PaGota u momrHOCTE AnekTpudeckoro Toka. A = Ult, P = Ul
3.10
3akoH Ixoyns — Jlenua:
3.11 2
. QO=I"-R-t
312 OneiT DOpcrena. MarHUTHOE MOJ€ MPSMOTO MPOBOAHHMKA C TOKOM. JIuHuM
MAarHUTHOM MHIYKLIMHU
313 MarnuTtHoe MHoOJjI€ IIOCTOSHHOIO MarHurta. Bi3aumMoaelcTBHE NOCTOSHHBIX
MarHuToB
3.14 JlelicTBrE MarHUTHOI'O NOJISl HA IPOBOJIHUK C TOKOM
3.15 OmnbiTel @apajes. SBieHue aneKTpoMaruiuTHOM nHaAykiuu. [Ipasuno Jlenua
Ilpakmuueckue pabomol
N3mepenne  2NMEKTPUYECKOTO  COTMPOTHBICHUS  PE3UCTOPA;  MOIIHOCTH
ANEKTPUIECKOTO TOKA; PabOTHI AIEKTPUIECKOTO TOKA.
3.16 UccnepoBanue 3aBUCMMOCTH CHJIBI TOKA, BO3HHUKAIOIIETO B IPOBOJHUKE

(pe3ucTophl, JaMIIOYKa), OT HAMPSDKEHUS HA KOHI[AX MPOBOJJHUKA; 3aBUCUMOCTH
COITPOTUBIICHUS OT JUIMHBI MIPOBOJHMKA, IUIOMIAAN €TI0 MOIEPEYHOr0 CEYEHUS U

YACIBHOTO COIIPOTUBJICHUA.




HpOBepKa npaBujia Ui 3JICKTPUYCCKOI'O HAIIPAKCHHA IMPU MOCICAOBATCIBHOM
COCAMHCHHUHN IIPOBOJHHKOB, IIpaBWJIa JJisI CHJBI JJICKTPUYCCKOTO TOKa IpHU

napauIeIbHOM COEJAMHEHUH MTPOBOJHUKOB (PE3UCTOPHI U JIAMITOUKA)

Qusuueckue A6NeHUs 6 npupooe. SIEKTPUYECKUE SBJICHUS B aTMocdepe,

3.17 AJIEKTPUUYECTBO KMBBIX OPraHU3MOB, MarHUTHOE MoJie 3eMId, Apeid MmoocoB,
POJIb MArHUTHOTO MOJIS 1711 )KU3HU Ha 3eMile, TIOJIAPHOE CHSIHUE
Texnuueckue ycmpoucmea: 3JEKTPOCKOI, aMIepMETp, BOJBTMETP, pPeocTar,
CU€TUYMK  DIEKTPUYECKOH  SHEPrHH,  AIIEKTPOOCBETUTEIbHBIC  MPHOOPHI,
3.18 HarpeBaTtesbHbIE AIIEKTPONPUOOPHI (mpumepsr), AJIEKTPUYECKHE
NPEIOXPAHUTEIH, DICKTPOMArHUT, OHIEKTPOJABHUraTeib IOCTOSIHHOTO TOKa,
reHepaTop MOCTOSTHHOTO TOKA
3.19 OnexTpoMarHuTHbIE BOJHBL [1Ikaa 3eKTpOMarHUTHBIX BOJIH
3.20 JIydeBast moziensb cBeta. IIpsiMonHeHOE pacipocTpaHeHUE CBETa
3.21 3akoH oTpakeHus cBeTa. [Inockoe 3epkano
3.22 IIpenomnenue ceera. 3aKOH NPEIOMIIEHUS CBETA
3.23 Jucnepcus cBera
3.24 JIunza. Xox nyueir B nuH3e. DokycHoe paccTosiHUME JMH3BL. OnTHYecKas cuia
. mun3el: D = 1/F
3.25 I'na3 xak ontuyeckas cucrema. OnTuuecKue npudopsl
IIpakmuueckue pabomul
#i##Par###13mepeHne ONTHYECKOW CWIIBI coOuparomeid JTuH3bI;, (OKYCHOTO
paccTosiHUsI cOOHparoleii JIMH3bI (0 CBOWCTBY PAaBEHCTBA Pa3MEpOB MpeaMeTa U
n300pakeHusl, Korjga MpeIMeT paclojioKeH B JIBOWHOM (pokyce), mokaszaTens
3.26 IIPEJIOMJIEHHUS CTEKIIA.
###Par##H# ccnenoBanue CBONCTBA M300paKEHUs, MOJYYEHHOTO C IOMOIIBIO
coOuparonield JIMH3bI, U3MEHEHHsI (POKYCHOI'O PACCTOSHUS JBYX CIIOKEHHBIX
JIMH3; 3aBUCHUMOCTH YTja MPeTOMIIEHUS CBETOBOIO Jyd4a OT yrja MaJeHHUs Ha
TPaHULIE BO3yX — CTEKIIO»
397 Qusuueckue senenus 6 npupode. 3atmenus ConHua u JlyHsl, 1Bera Tel,
. OINITHYECKHE SBJICHHS B aTMOc(epe (uBeT Heba, pedpakius, paayra, MUPaxk)
398 Texnuueckue ycmpoiicmea. OYKH, NEpUCKOI, (oToanmapaT, ONTHYECKUE
' CBETOBO/IBI
4 KBAHTOBBGIE SABJIEHUA
4.1 PagnoaktuBHOCTh. Anb(da-, OGera-, raMma-usznydeHus. Peakiuu anbda-u Oera-




pacmana

4.2 OmnbiThl Pesepdopna no paccesnuto ansga-vactuil. [lnanerapaas moaens aroma

4.3 CocraB aToMHOTO0 siipa. 130101

4.4 Ilepuon nomypacnaga aTOMHBIX SAEP

4.5 SnepHble peakuuu. 3aKOHBI COXPAHEHU 3apsAJ0BOI0 M MAaCCOBOTO YHCET
Qusuyeckue A6NeHUs 6 Npupolde. ECTECTBEHHbIM paJMOaKTUBHBIN (OH,

4.6 KOCMHYECKHE JIy4YH, pPaJUOAKTUBHOE W3IY4YE€HUE TPHUPOJHBIX MHHEPAJIOB,
JeWCTBUE PaJMOAKTUBHBIX U3Ty4YE€HHI Ha OPraHu3M YeIoBeKa

47 Texnuueckue ycmpoticmea: CIEKTPOCKOIN, MHIUBHYaIbHBIN T03UMETP, Kamepa

Bunbcona, aaepHas sHEpreTUKA




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJBHOI'O ITPOLNECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI 1JIS1 YHEHUKA

» dusuka: 7-i knacc: 6a30BbIA YPOBEHB: yUEOHUK; 3-¢ U3JaHUE,
nepepadoranHoe Ilepsimkun U.M., UBanoB A.N. AkunonepHoe o0111ecTBO
«3marensctBo «lIpocBemenne»

» dusuka: 8- kimacc: 6a30BBIN YPOBEHB. YUECOHUK; 3-€ U3TAHHUE,
nepepadboranHoe Ilepsimkun .M., UBanoB A.U. AkumonepHoe o0111ecTBO
«3narensctBo «lIpocBemenue»

» dusuka: 9-i kimacc: 6a30BbIN YPOBEHB. YUECOHUK; 3-€ U3TaHUE,
nepepadbotanHoe Ilepoikun .M., I'yraux E.M., UBanos A.U. u np.

AxknmonepHoe oburectBo «M3narensctBo «lIpocBenieHue»

METOANUYECKHUE MATEPHAJIbBI J1JIAA YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET



