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IMNOACHHUTEJIBHASA 3AIINCKA

[Iporpamma 10 (Qu3uke Ha ypOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTaBJICHA HA OCHOBE TMOJOXKEHUH M TpeOOBaHMII K pe3yJbTaTaM OCBOCHHS Ha
0a30BOM YpOBHE OCHOBHOI 00pa3oBaTENbHON IMPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxke ¢ yuétom (henepaibHO paboueit mporpaMMbl BOCTIUTAHUS U
Konuenuuu npenonasanus yue6Horo npeamera «duzukay.

CopepxaHue mnporpaMMmbl 10O (U3KMKe HampaBieHO Ha (opMupoBaHUe
€CTECTBEHHO-HAYYHOW TpaMOTHOCTH OOyYaroUIMXcsi M OPraHU3alui0 H3yYEHHUS
Gbu3NKN Ha NEATeIbHOCTHOW OCHOBE. B mporpamme mo (u3MKe yYHUTHIBAIOTCS
BO3MOXHOCTH Yy4yeOHOro mpenmera B peanusanuu TtpedboBanuit ®I'OC OO0 k
TUTAHUPYEMBIM JTMYHOCTHBIM U METaNpeAMETHBIM pe3yJibTaTaM 00yUeHHUs, a TaKKe
MEXIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYUHBIX yYE€OHBIX MPEJAMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[Tporpamma mo (pu3uke ycTaHaBIMBAET paclpe/eieHre yueOHOTo MaTepurania
1o rojaMm o0yudeHus (Mo Kjaccam), MpeuiaraeT IPUMEPHYIO MOCIeI0BaTeIbHOCTh
U3YYEHUS] T€M, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHS MPEAMETHOTO COAEpKaHUSA U
y4€TEe BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuxcs.

[Iporpamma mo ¢usuke pa3zpaboTaHa ¢ LEIbI0 OKAa3aHUS METOAUYECKOM
NOMOIIM YUYUTEIO B CO3/IaHUU paboueit MporpaMMBbl [0 y4eOHOMY IIPEIMETY.

®duzrka ABISETCS  CUCTEMOOOpA3yIOIMM JUIsi  €CTECTBEHHO-HAYYHBIX
y4eOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKHUE 3aKOHBI JIEkKAT B OCHOBE MPOLECCOB
W SIBJIICHUM, H3y4yaeMbIX XUMHUEH, Ouoyioruend, acTpoHoMued u (PU3NUYECKOU
reorpaduel, BHOCUT BKJIAJ B €CTECTBEHHO-HAyYHYI) KapTHHY MHpa,
MpeNoCTaBsieT HauOoJiee SCHble O00pa3lbl NPUMEHEHHS HAyYHOTO METOoja
MO3HAHUSA, TO €CTh CII0C00A MOTYUYEHHUs JOCTOBEPHBIX 3HAHUI O MHUPE.

Opnna w3 raaBHBIX 3a7a4 (PU3MUEeCKOro oOpa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHus COCTOMT B (POPMHPOBAHUU E€CTECTBEHHO-HAYYHOW TPaMOTHOCTH U
UHTEpECca K HayKe Yy 00yJaromuxcsl.

WU3yuenue ¢Qusukun Ha 0a30BOM YpOBHE MPEIOJIaracT OBJIAJCHHE
CJIETyIOUIUMU KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIMMU €CTECTBEHHO-HAYYHYIO
IPaMOTHOCTb:

e HAYYHO OOBSCHSTH SIBIICHUS;

* OTICHMBATh U IOHUMATh OCOOCHHOCTH HAyYHOTO UCCIIECOBAHMUS;

e MHTEPIPETUPOBATH JAHHBIC U UCIIOJI30BATh HAYUYHBIE I0KA3aTEIbCTBA
JUISI TIOTYYEHUS BEIBOJOB.

[lenn wu3yueHuss (PU3UKK HA YPOBHE OCHOBHOI'O 0O0IIero oOpa3oBaHUS
onpenenensl B Konmenmuu mnpenomaBanus ydeOHoro mpenvera «®Dusmka» B
oOpa3oBareibHBIX opraHusanusx Poccuiickoit ®enepainuu, peamu3yOmUX
OCHOBHBIE  00I11€00pa30BaTEeIbHBIC TMPOTPAMMBI, YTBEPKIEHHON pEIIeHUEM



Komnernn Munncrepcrsa npocsemienus Poccuiickoit @enepanuu (poToKos oT 3
nexadps 2019 r. No [1K-4BH).

Iesun n3zyyenus pusnku:

e IPUOOpPETEHNE UHTEpPECAa U CTPEMIICHHS] OOYy4alolUXCcs K HaydHOMY
U3YUYEHUIO MPUPOJbI, PA3BUTUE HMX MHTEIUIEKTyaJbHBIX U TBOPYECKUX
CIIOCOOHOCTEI;

e pa3BUTHE NPEJICTABICHUNA O HAYYHOM METOJE MO3HaHHUS U (HOpMHpOBaHHE
MCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYXKAIOLIUM SIBIICHUSM;

e popMHUpOBaHUE HAYYHOTO MUPOBO33PEHUS KaK pe3yibTaTa U3y4YeHUs] OCHOB
CTPOEHUS MaTepuu U PyHIAMEHTAIbHBIX 3aKOHOB (DU3HUKU;

e popMHpOBaHUE NPEACTABICHUNH O poNHu (PUUKU JUIsL Pa3BUTHUS JIPYTUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTU;

epa3BUTHE  TMpPEJCTaBICHUH O  BO3MOXHBIX  cepax  Oymymiei
npo¢eCCUOHATILHON JIeSITEIHHOCTH, CBSI3aHHOU C (DU3UKOM, MOJTOTOBKA K
JaybHeleMy oOy4eHH!IO B 3TOM HalpaBJICHUH.

JlocTimkeHue 3TUX Iiesield MporpaMMbl MO (U3MKE HA YPOBHE OCHOBHOIO

oOmrero o0pazoBaHusi 00ECIEYMBACTCS PEIICHUEM CIIEAYIONINX 3a1aY:

e MpUOOpETEHNE 3HAHMM O  JMCKPETHOM CTPOCHHMHM  BEIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJIEKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SBJICHUSIX;

e MPUOOpETEHNE yYMEHUUN OMHUCHIBATH U OOBICHITH (PU3MUECKHE SIBICHUS C
HCIIOJIb30BAHUEM TOJIyYECHHBIX 3HAHUM;

¢ OCBOCHHME METOJOB pELICHUs NPOCTEHIINX PpacyYETHBIX 3a1ay C
UCIIOJIb30BAaHUEM (bu3nYecKux MoJIeNeH, TBOPUYECKUX U
PaKTUKO-OPUEHTHUPOBAHHBIX 3a/1a4;

e pa3BUTHE YMEHMI HAOIIOaTh MPUPOJHBIE SIBIEHUS U BBIIOJHATH OIBITHI,
nabopartopHble  pabOTBl U HKCIEPUMEHTAJIbHBIE HCCIEIOBAHUS C
UCIOJIb30BAaHUEM U3MEPUTETBHBIX TPUOOPOB;

e OCBOEHUE MNPUEMOB pabOTHl ¢ HHPOpMALHMEN (U3UUECKOrO COAEpKAHUS,
BKJItOUYasi THPOPMAIUIO O COBPEMEHHBIX JOCTHKCHUAX (U3UKH, aHAIN3 U
KPUTHUYECKOE OIICHUBaHUE UH(OPMAITIH;

« 3HAKOMCTBO cO cepamu npodhecCuoHaANbHON ACSITENbHOCTH, CBA3aHHBIMU C
bu3NKOi, W  COBPEMEHHBIMM TEXHOJOTHMSMH, OCHOBAaHHBIMHU Ha
JOCTHXKEHUAX (PU3UUYECKON HAYKH.

Ha usyuenue ¢usuku (6a30BBIi ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIIETO
oOpa3oBaHus oTBoauTcs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HEJIENIO), B 8
KJ1acce — 68 yacoB (2 vaca B Heeno), B 9 kiacce — 102 yaca (3 vaca B Heflenio).

[Ipennaraemslii B mporpaMmMe no (U3MKe MepedyeHb JadbopaTopHbIX padoT U

OIBITOB HOCUT PEKOMEHAATENbHBIN XapaKTep, YUUTEIb JENAET BEIOOP MPOBEICHHUS



7abopaTOpHBIX PabOT M OMBITOB C YYETOM HWHAMBUIYAIBHBIX OCOOCHHOCTEH
OOy4JaromMXCcs, CIHUCKA HKCIEPUMEHTAIBHBIX 3a/IaHHUM, MPEIaraéMbIX B pPaMKax
OCHOBHOTI'0 TOCYJJapCTBEHHOT'O 3K3aMeHa 10 (hU3MKe.



COJEPXAHUE OBYUYEHUA
7 KUIIACC

Paznen 1. @usuka v €€ poJib B IO3HAHUHU OKPY KAIOIIEro MUpa.

dusnka — Hayka o mnpupone. SABneHuss npupoipl. PUNUYECKUE SIBICHUS:
MEXaHUYECKHUE, TEMJIOBBIE, JIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznyeckue BenHUMHBL. M3MmepeHue @uanyeckux BelnyuH. PuU3nUYecKHe
npubopsl. [lorpenmHocTs u3mMeperuit. MexxayHapoaHas CUCTeMa €IMHHII.

Kak ¢wusuka u gpyrue ecTecTBEHHbIE HAyKWM H3Y4YaloT MPUPO.Y.
EcTecTBeHHO-HAYUYHBIM METOJl IMO3HAHMS: HAOJIOJECHHE, MOCTAaHOBKA HAYyYHOTO
BOIIPOCA, BBIJIBUIKEHHUE TUIOTE3, SKCIIEPUMEHT MO IPOBEPKE TMIOTE3, 0ObSICHEHHE
HaOogaemMoro siBieHus. Onucanue GU3HNUeCcKUX SABJICHHUN C TOMOIIBIO0 MOJIEEH.

Hemoncmpayuu.
1. MexaHudeckue, TEIUJIOBbIE, OJEKTPUYECKHE, MArHUTHBIE, CBETOBbBIC
SABJICHUS.

2. Dusnueckue MpuOOPHI U MPOLEaypa NPAMBIX U3MEPEHHUI aHAJIOTOBBIM H
U (GPOBBIM TPUOOPOM.
Jlabopamopnwie pabomul u onvimol.
1. OmpezeneHne LEHbI ATIEHUS Kbl U3MEPUTEIBHOTO Mpruoopa.
2. H3mepeHue pacCTOSHUM.
3. M3mepenue o0bEMa )KUAKOCTH U TBEPIOrO Tea.
4. OmnpeneneHue pasMepOB MAJIBIX TEN.
5. M3mepenune TeMmieparypbl HpH MNOMOIIM >KHIKOCTHOTO TEPMOMETpa U
JaTYMKa TEMIIEPATYyPBL.

6. IIpoBeneHue uccienoBaHusl MO MPOBEPKE THMIOTE3bI: JAJIbHOCTh MOJIETA
HIaprKa, MyIEHHOIO0 TOPU30HTAIHO, TeM OoJibllie, YeM OOoJibllie BhICOTA
IycCKa.

Pa3zpnes 2. IlepBoHavyanbHbIe CBEACHUS O CTPOCHMH BelleCTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJEKYJbl, WX pa3Mmepbl. ONbITHI,
JIOKa3bIBAOIINE TUCKPETHOE CTPOCHHUE BEILIECTBA.

JIBrxenue wyactul BemecTtBa. CBsA3b CKOPOCTH JBM)KEHHMS YacCTHI[ C
TemriepaTypoil. bpoyHoBckoe mBmxkenue, muddysus. BzammomeicTBue 4acTuil
BEILIECTBA: MIPUTSKEHUE U OTTAJIKUBAHUE.

ArperaTHbple COCTOSIHHSI BEIIECTBA: CTPOCHUE ra3oB, KUJIKOCTEM U TBEPIBIX
(KpUCTaIIMYECKUX) Tesl. B3auMoCBsA3b MeXAy CBOWCTBaAMHM BEUIECTB B Pa3HBIX
arperaTHbIX COCTOSHHUSIX U MX aTOMHO-MOJEKYJISIPHBIM cTpoeHHeM. OCcoOEHHOCTH
arperaTHbIX COCTOSIHUI BOJBI.

Hemoncmpayuu.

1. HabmroneHnue 6poyHOBCKOTO JBHKCHHUS.



2. Habmonenue nuddysum.
3. HabGmonenue ~ siBmeHuid,  OOBSACHAIOMIMXCA  NPUTSIKECHUEM  WIH
OTTAJIKUBAHUEM YaCTHI] BEILIECTBA.

Jlabopamopnsie pabomosl u onvimol.

1. OneHka JuMaMeTpa aroMa METOJOM psioB (C  UCIOJIb30BaHUEM

dortorpaduii).
2. OmbITH 110 HAOJIIOACHHUIO TETUIOBOTO PACIIMPEHUS Ta30B.
3. OmnbIThI 10 OOHAPYKEHUIO AEUCTBUS CUIJT MOJIEKYJISIPHOTO MPUTSKEHUSI.
Pa3nen 3. /IBuskeHue U B3auMoieiCTBHE TeJl.
Mexanunyeckoe [BUKEHHE. PaBHOMEpHOE W HEpPAaBHOMEPHOE JIBUKCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPHU HEPABHOMEPHOM JBUXKEHUH. Pacuér mytu u
BPEMEHHU JIBUKECHUS.
SBneHne uHepUMHM. 3aKOH HMHEpLUUHU. B3auMoaeicTBHE Tesl KaK NpUYMHA
M3MEHEHUS CKOpPOCTH [IBMKEHMS Tell. Macca Kak Mepa HHEPTHOCTH Tela.
[ImoTtHOCTH BemiecTBa. CBSI3b INIOTHOCTH C KOJIWYECTBOM MOJIEKYJ B €IUHUIIEC
o0bEMa BelIecTBA.
Cuila KaKk XapakTepucTuka B3aumojaeicTBus Ten. Cuila ynpyrocTd M 3aKOH
I'yka. 3MepeHue Cuiibl ¢ MOMOIIBIO IMHAMOMETpA. SIBJI€HUE TATOTEHUS U CUJIa
TsxkecTH. Chlla TSHKECTH Ha Apyrux maHerax. Bec tena. Hesecomocts. Crioxkenue
CWJI, HAIIPABJIICHHBIX II0 OJHOM mpsiMoM. PaBHomenctByromas cui. Cuiia TpeHUS.
TpeHne CKOJbKEHUS U TPEHUE MOKOS. TpeHne B IPUPOJIE U TEXHUKE.
JHemoncmpayuu.
1. HaGmroneHue MexaHUUeCKOTo ABMKECHHUS Tela.
2. HM3mepeHune CKOpOCTH NPSMOJIUHENHOTO IBUKECHUSL.
3. HaOmronenue sBiIeHUS UHEPLIUH.
4. HabOnroneHue u3MEeHEHUs1 CKOPOCTH MPU B3aUMOJIEHCTBUU TE.
5. CpaBHEHHME MacC M0 B3aUMOJEHCTBUIO TET.
6. Clio)keHue CUJl, HapaBJICHHBIX MO OJTHOU MPSIMOM.
Jlabopamopnvie padoomot u onvimol.
1. OmnpeneneHre CKOPOCTH PABHOMEPHOTO JABUKEHUS (LIapUKa B KUIKOCTH,
MOJIEIN DJIEKTPUUECKOTO0 aBTOMOOWIISI M TaK Jlajiee).

2. OmnpenenieHUe CpeHEM CKOPOCTH CKOJBXKEHUsI OpyCcKa WM IapuKa Io
HAKIIOHHOM TIOCKOCTH.

3. Omnpenenenue MIOTHOCTH TBEPJIOTO TENA.

4. OmbITHI, TEMOHCTPHUPYIOIMINE 3aBUCUMOCTh pacTsDKeHHs (nedopmariun)
NPY>KUHBI OT IPUII0KEHHOM CHUIIBI.

5. OnbITHl, IEMOHCTPUPYIOIIME 3aBUCUMOCTD CHUJIBI TPEHUS CKOJIBKEHUS OT
BECa TEJa U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Paznen 4. JlaBjienne TBEPABIX TeJ, dKMAKOCTEN U ra3oB.



JaBnenue. CrnocoObl yMEHBIIEHUS U YBEIUYECHMS JaBieHus. JlaBieHue rasa.
3aBUCUMOCTh JaBJIEHHs raza oT oObEMma, Temreparypbl. [lepenaua naBneHus
TBEPIBIMU TEJIAMH, XKUIAKOCTAMU U raszamu. 3akoH Ilackans. [IHeBMarnueckue
MalIuHbl. 3aBUCUMOCTb JAaBJIEHUS >KUJKOCTH OT TIyOMHBL. ['mapocraTuyeckuid
napanokc. Coob1aromuecs cocyasl. ['uipaBindyeckue MexaHU3Mbl.

Atmocdepa 3emnu u atrmochepHoe naBienue. [IpuumHBI CyliecTBOBaHUs
BO3yIIHONW 00o0mouku 3emau. OmbiT Toppuyemnu. M3mepenue atMochepHOro
JaBJeHUs. 3aBUCUMOCTh aTMOC(EPHOTO JAABJICHHS OT BHICOTHI HaJl YPOBHEM MOPSI.
[Tpubops! 11t U13MepeHust aTMOCHEPHOTO JIABJICHUS.

JlericTBUE KUAKOCTH M ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cuia. 3akoH Apxumena. [lnaBanue Ten. BoznyxomiaBanue.

Hemoncmpayuu.
3aBUCHUMOCTbB JAaBJIEHUA ra3a OT TEMIEPaTyphl.

[lepenaya naBiaeHUs )KUJIKOCTBIO U TA30M.

Coobmaronuecs CoCybl.

['mapaBiuyueckuit mpecc.

[IposiBnenue nercTBrst aTMOC()EPHOTO JaBICHUS.

3aBUCUMOCTh BBITAJIKUBAIOUIEH CHUIIBI OT 00bEMA MOTPYKEHHOW YacTU
T€Ja ¥ IIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITECHEHHOM )KUIKOCTH.

8. YcCIIOBHE IUIABAaHMS TeEJ: IUIABAHUE WIIA MOTPY)KEHUE TEJI B 3aBUCUMOCTHU
OT COOTHOIIEHUS IJIOTHOCTEMN TeNa U JKUIKOCTH.

Jlabopamopnsie pabomul u onvimol.

1. HccnenoBanue 3aBUCUMOCTH Beca Tejia B BOJIe OT 00bEMA MOrPYKEHHOM B
YKAJIKOCTh YaCTH Tea.

2. OnpenerneHre  BBITAJIKUBAIOIIEH CWIIbL, JEHCTBYIOIIEH HaA  TeEJo,
MOTPYKEHHOE B KUJIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUIIbI, JEHCTBYIOIIEH HA TEIO
B KUJKOCTH, OT MaccChl TeJa.

4. OnpIThl, JAEMOHCTPUPYIONIME 3aBUCUMOCTb BBITAJIKUBAIOIIECH CHUJIBI,
JEUCTBYIONIEH Ha TEJIO B KUAKOCTH, OT OOBEMa MOTPYKEHHOW B
KUJKOCTh YaCTH T€JIa U OT IJIOTHOCTH JKUJIKOCTH.

5. KoHcTpyupoBaHue apeomeTpa WIM KOHCTPYUPOBaHUE JIOAKM U
OmpelelIeHuE €€ rpy30n0AbEMHOCTH.

Pa3znes 5. PaGoTra 1 MOIIHOCTB. JHePrus.

Mexannueckast pabota. MOITHOCTS.

[IpocTbie MexaHU3MBbI: pblyar, OJOK, HAKJIOHHas IUIOCKOCTh. [IpaBuiio

paBHOBecus pbluara. lIpumeHeHue mpaBuia paBHOBECHS pblyara K OJIOKY.
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«3onoroe mnpaBuno» Mmexanuku. KIIJI mpocteix wmexanusmoB. [Ipocteie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass odHeprus. KuHeTmyeckas W NOTEHUHAIbHAS DHEPTHS.
[IpeBpaleHne 0THOrO BUJ1a MEXaHUYECKOW SHEPTUU B IPYTOM. 3aKOH COXPAHEHUS
DHEPIUMU B MEXAHHUKE.

Hemoncmpayuu.

1. IIpumepsl MPOCTBIX MEXaHU3MOB.

Jlabopamopnsie pabomul u onvimol.

1. Omnpexenenue pabOThl CUIIBI TPEHUS TPU PABHOMEPHOM JBUKEHUU TeJa

10 TOPU3OHTAIBHON ITOBEPXHOCTH.
2. HccnenoBaHue yclIOBUM PaBHOBECHS pblyara.
3. HM3mepenue KII/] HakIOHHOM IUIOCKOCTH.

4. V3ydeHHe 3aKOHA COXPAaHEHUS MEXAHUYECKOW SHEPIHH.
8 KUIACC

Pa3gea 6. TenioBbIe ABJICHUS.

OCHOBHBIE TIOJOXXEHUSI MOJIEKYJISIPHO--KUHETUYECKON TEOPUM CTPOCHUSA
BemecTBa. Macca M pa3Mepbl aTOMOB M MOJEKYJI. OINBITHI, NOATBEPKAAOLINE
OCHOBHBIE MOJIOKEHUSI MOJIEKYISIPHO-KUHETUYECKOW TEOPUH.

Monenu TBEPIOro, JKHUIKOTO W Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucrammueckue u amopdusie tena. OObsiCHEHHE CBOWCTB T'a30B, )KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJIOKEHUM MOJIEKYJIAPHO--KUHETUYECKOU TEOPHUHU.
CmaunBaHUE U KaNWJUISIPHBIE SIBIEHUS. TEnnoBoe paclInpeHue U CKaTue.

Temneparypa. CBsi3b TemmepaTypbl CO CKOPOCTBIO TEIJIOBOTO JIBUKEHUS
yactull. BHyTpenusis sHeprus. CnocoObl HM3MEHEHUSI BHYTPEHHEH SHEpPrumu:
Temionepeaaya 151 COBEpIICHUE paboTHI. Buner TEIUIoNEpEAAYU:
TETUIONPOBOIHOCTh, KOHBEKIIUS, U3JTyUYCHHUE.

KonudecTBo TemnoTsl. YenbHas TEIUIOEMKOCTh BellecTBa. TemiooOMeH U
TEIJIOBOE paBHOBECHME. YpaBHEHUE TemioBoro ©Oananca. [lmaBienwe wu
OTBEpPJCBAHUE KPUCTAUIMYECKUX BEUIECTB. YJAENbHAs TEIUIOTA IUJIABJICHUS.
[TapooOpazoBanue u konaeHcauus. Mcmapenue. Kumenuwe. YnenpHas Teruiora
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEpaTypbl KHUIIEHHS OT aTMOC(epHOro
JTABJICHMUSL.

BrnaxxHocTh BO31yXa.

OHeprus TOIJIMBA. Y IeJIbHAS TETUIOTA CTOPaHUsL.

[Tpuniuner padotel TerioBbix aurarenedt KIIJ[ temmoBoro nsurarens.
TennoBble ABUTATENM U 3aIATA OKPYKAOIIEH CPEIbI.

3aKOH COXpAaHEHUS U MPEBPAILCHHS YHEPTUH B TEIJIOBBIX MPOIECCAX.

Hemoncmpayuu.

1. Habmronenue 6pOyHOBCKOTO JBHKCHHUS.
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10.
11.
12.
13.

Hab6mronenune nuddysun.

HaGmonenre ssBjeHnid cMauMBaHUs ¥ KaITWLISIPHBIX SIBJICHUH.
HaGmro1enre TerioBoro pacmpeHus Tel.

M3meHeHne naBieHUs rasa Mpyd U3MEHEHUM 00bEMa W HarpeBaHUM WU
OXJIAXKJICHHU.

[IpaBuna n3MepeHus: TeMneparypsl.

Bunpl Teronepenaym.

OxJtaxJIeHUe TIPU COBEPIICHUU PAOOTHI.

HarpeBanue npu coBepiiieHUH paboThl BHEIIHUMU CUJIaMHU.
CpaBHEHME TEINTIOEMKOCTEN PA3IUYHBIX BEIIECTB.
HaoOmronenne kuneHus.

Hab6mro1eHre mocTosTHCTBA TeMIIepaTyphl IIPH TUTaBICHUH.
Moenu TEeIIOBBIX ABUTaTEIEH.

Jlabopamopnsie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OMnbITE IO OOHAPYKEHUIO EUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHHUS.
OMNBITHI O BHIPAIMBAHUIO KPUCTAJJIOB IOBAPEHHOM COJIM WUJIU caxapa.
OnpITEl TI0 HAOJIIOACHUIO TEIJIOBOTO PACIIMPEHHUS Ta30B, KUJIKOCTEH H
TBEPABIX TEIL.

OmnpezeneHue gaBaeHUs BO3yXa B OAJJTIOHE HIIPUILA.

OnbITHl, NEMOHCTPUPYIOUIME 3aBUCHUMOCTH JABIICHUS BO3AyXa OT €ro
00b€Ma 1 HarpeBaHUs WU OXJIAXKICHHUS.

[IpoBepka rUNMOTE3bl JUHEHHOW 3aBUCUMOCTH JUTMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUYECKOUN TPYOKE OT TEMIIEPATYPHI.

HaOnronenne wW3MEHEHHsT BHYTPEHHEH DSHEpPruuM Tejla B pe3ysibTaTe
TEeIIoNnepe a4y U padOThl BHEITHUX CHJI.

HccnenoBanne sBICHHSI TEIUIOOOMEHAa MPH CMEIIUBAHUHM XOJIOJHOW W
ropsiueii BOJIBI.

Onpenenenne  KOJMWYECTBA  TEIUIOTHI, TMOJYYEHHOTO BOJIOW  IIpHU
TEII000MEHE C HArPEThIM METAUTUYECKUM LIUIIUH]IPOM.

OmnpeneneHue yaelbHON TEINIOEMKOCTH BEILIECTBA.

HccnenoBanne nponecca UCIapeHUsl.

OnpenesnieHne OTHOCUTENBHOM BIIAXKHOCTH BO3/1yXa.

Onpenenenue yaeabHOW TEMIOTHI MUIABJICHUS JbJA.

Pa3znes 7. JiaekTpudeckue 1 MAarHUTHbIE SIBJICHHS.

Onektpuzauusi Ten. [Ba poma snekTpuyeckux 3apsiioB. B3aumoneiicTBue
3apspKeHHbIX  Ten.  3akoH KynoHa (3aBUCMMOCTh  CHJIBI  B3aUMOJICUCTBUS
3apSKEHHBIX TEJ OT BETUYHUHBI 3apSAJI0OB U PACCTOSHUS MEXKY TeJlaMu).

Onekrpuueckoe mnoje. Hanpsok€HHOCTH 3iekTpudeckoro nosist. IlpuHnmn
CYNEpPIIO3ULIAN IEKTPUUECKHUX MOJIE€H (Ha KAYUECTBEHHOM YPOBHE).



Hocutenu snekTpuyeckux 3apsiaoB. DJIEMEHTAPHBIA JJICKTPUUYECKUAN 3apsii.
Crpoenune aroma. IIpoBOOHMKM W AWDJIEKTPUKU. 3aKOH  COXPAHEHHS
AIEKTPUYECKOTO 3apsiia.

DJIEKTPUUECKUM TOK. YCIOBUSA CYIIECTBOBAHHUS JJIEKTPUYECKOTO TOKAa.
M cTOYHUKM TIOCTOSSHHOTO TOKa. JIeHWCTBUS SJIEKTPUYECKOro TokKa (TEIIOBOE,
XUMHUYECKOE, MAarHUTHOE). DIEKTPUUECKUIN TOK B KUJIKOCTSIX U razax.

Onektpuueckas 1enb. Cuna Toka.  DIEKTPUYECKOE  HANpPsKEHUE.
ConpoTuBieHrUE MPOBOJHUKA. Y IEIBHOE CONPOTHUBIICHUE BellecTBa. 3akoH Oma
a1 ydactka uenu. [lociemoBarennbHOE WM MAPAIIIENBHOE  COEAMHEHUE
MTPOBOJTHUKOB.

PaGora ® MOIHOCTH dJEKTpUyYecKoro Toka. 3akoH JDxoyns—Jlenna.
DneKTpUYecKre ey U MOTPEOUTENH IEKTPUIECKON sHeprun B ObITy. KopoTkoe
3aMbIKaHHE.

[TocTossHHbIE ~ MarHuThl.  B3auMomeHMCTBHE  TOCTOSSHHBIX ~ MAarHUTOB.
MaruauTtHO€E nosne. MaruutHoe noJie 3eMJId U €r0 3HAYCHUE JUIS KU3HU Ha 3eMlie.
OmeiT  Opcrena. MarHutHoe o€  3JIEKTpUYECKOro Toka. IlpuMeHnenue
AIIEKTPOMArHUTOB B TEXHUKE. [IelicTBME MAarHUTHOTO MOJI HA MPOBOJHUK C TOKOM.
DJIEKTPOJABUTATENb MOCTOSSHHOTO TOKa. MCmosib30BaHWE JJIEKTPOJBUTATENCH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apanes. fABnenue sanekrpomMarHuTHOM MHAYyKImM. [IpaBuno Jlenna.
DNeKTporeHepaTop. CnocoObl MOJy4YECHUS AIEKTPUYECKOU SHEPIUH.
DNEKTPOCTAHIIMN Ha BO30OHOBIISIEMBIX HCTOYHUKAX YHEPTHUH.

emoncmpayuu.

DJeKTpu3anus Tel.
JIBa poJia 3JIEKTpUUYECKUX 3apsSA0B U B3AMMOJCHUCTBUE 3aPSKEHHBIX TEJ.
Y CTpOUCTBO U AEUCTBUE SJIEKTPOCKOMA.
DneKTpocTaTuuecKas HHIYKIUSI.
3aKOH COXPAHEHUS JICKTPUUECKHUX 3aPsJI0B.
[IpOBOJTHUKH U AUDIEKTPUKH.
MoaennpoBaHue CHIIOBBIX JIMHUM 3JEKTPUYECKOTO TTOJIS.
M cTOYHMKHN TOCTOSIHHOTO TOKA.
JIeCTBHS DIEKTPUYECKOTO TOKA.
. DIEKTPUYECKUH TOK B KHUJKOCTH.
. I'a30BbIM paszps.
. I3MmepeHune cuibl TOKa aMInepMeTpOM.
. I3MepeHune 371eKTpUIEeCKOTr0 HAMPSKEHUSI BOJIBTMETPOM.
. PeocTar u mara3uH CONpOTUBIICHUHN.
. Bzaumo1eicTBHE TOCTOSHHBIX MArHUTOB.
. MoaennpoBaHre HEBO3MOKHOCTH PA3/ICIICHUS MTOJHOCOB MATHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MoaenupoBaHue MarHUTHBIX MTOJIEN MOCTOSTHHBIX MarHUTOB.

OmneIT Opcrena.

MarauTHo€ 10J1€ TOKa. DJIEKTPOMArHuT.

JlercTBME MarHUTHOIO T0OJI HA IPOBOJHUK C TOKOM.

DJIEKTPOJABUTATEND TOCTOSTHHOTO TOKA.

HccnenoBanne SBICHUS 3JIEKTPOMAarHUTHON MHIYKIWH.

OmnpiThl @apajes.

3aBUCUMOCTh HAIlpaBJICHUS HWHAYKIIMOHHOTO TOKAa OT YCJIOBUH €ro
BO3HUKHOBCHHUSI.

DIIEKTPOTeHEPATOP MOCTOSIHHOTO TOKA.

Jlabopamopnsie pabomul u onvimol.

1.

o v kAW

10.
11.

12.

13.

14.

15.

16.

OnbiTel 1O HAOMIOACHUIO JJIEKTPU3ALMU TeNl HHAYKIUEH u MpH
COIPUKOCHOBEHHH.

HccnenoBanue JOEUCTBUSA DJIEKTPUYECKOIO IMOJIsI HA IPOBOJHUKU U
JURIIEKTPUKHU.

COopka u mpoBepka padoThl JIEKTPUUYECKOH LIETIH MOCTOSTHHOTO TOKA.
M3MepeHne U peryaupoBaHNe CHJIbI TOKA.

N3mepenne u peryaupoBaHue HAMPSKEHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, MAYILIETO 4YE€pe3 pPE3UCTOpP, OT
CONPOTHBIICHUS PE3UCTOPA U HAIIPSKEHUS HA PE3UCTOPE.

OneITHI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb AIEKTPUYECKOTO
CONPOTHUBJICHUS TNPOBOAHMKA OT €ro JUIMHBI, IUIOLIAJH ITONEPEYHOTO
CEYEHUS U MaTepHaa.

[IpoBepka mpaBuia CIOXKEHHS HANPSHKEHUH MpU MOCIEAOBATEIIbHOM
COEIMHEHUN JIBYX PE3UCTOPOB.

[TpoBepka mnpaBuia AJie CHIbl TOKa NPU NapaJIEIbHOM COEIWHEHUU
PE3UCTOPOB.

Omnpenenenue pabOThI AAEKTPUUECKOTO TOKA, UIYIIETO Yepe3 PE3UCTOP.
Onpenenenue MOIIHOCTH  DJIEKTPUYECKOIO TOKA, BBIAEIIEMOW HaA
pe3ucTope.

HccnenoBanne 3aBUCHMOCTH CHJIBI TOKA, WIAYIIETO 4Y€pe3 JIAMIIOYKY, OT
HaIpsHDKeHUs Ha Hel.

Onpenenenue KII/] nHarpeBarens.

HccnenoBanre MArHUTHOTO B3aMMOJIEUCTBHS OCTOSIHHBIX MarHUTOB.
W3yyeHue MarHUTHOIO IOJISI  IOCTOSIHHBIX ~MAarHUTOB IpU  HX
00BEIMHEHUU U Pa3/ICIICHUN.

HccnenoBanne NeMCTBUS SJEKTPUUYECKOTO TOKA HA MArHUTHYIO CTPEJIKY.



17. OOBITBI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJBl  B3aWMOJCHCTBUSA
KATyIIKM C TOKOM M MarHura OT CHWJbl TOKAa M HAIIPpaBICHUSA TOKa B
KaTyLIKe.

18. I3yueHue AeiCTBUSI MAarHUTHOTO TOJISL HA POBOAHUK C TOKOM.

19. KoHcTpyHpoBaHue u uzydeHue padoThl AIEKTPOJBUTATEIS.

20. M3mepenne KIIJ[ anekTpoaBuraTesibHONM yCTaHOBKH.

21. OnBITEI 1O MCCIIEIOBAHUIO SIBJIEHUS 3JEKTPOMArHUTHOW WHIYKIIMH:
VCCIIEIOBAHNE W3MEHEHHMM 3HAYEHUS W HANPABICHHUS HWHAYKIMOHHOIO
TOKA.

9 KUIIACC

Paznen 8. Mexannueckue siBJICHUS.

Mexannueckoe JABWKeHHe. MarepuanpHass Touka. (Cucrema oOTcuéra.
OTHOCUTENBPHOCTh MEXAHUYECKOTO JBWKECHUA. PaBHOMEpHOE NPSMOJIUHENHOE
nBxkeHue. HepaBHoMmepHoe npsimosinHelHOe ABHkeHue. CpelHsiss U MIHOBEHHAas
CKOPOCTb TeJia IPH HEPABHOMEPHOM JABUKEHHUH.

VYckopenue. PaBHOoyckopeHHoe mpsiMosinHelHOe JBHkeHue. (CBoOomHOE
nageuue. OnbeITe! [ amuies.

PaBHOMEpHOE ABMXKEHHUE MO OKpY>KHOCTH. Ilepuon m yvacrora oOpamieHus.
JluneriHas u yriioBast CKOpocTH. LIeHTpoCTpeMUTEIBHOE YCKOPEHUE.

[Tepsblii 3ak0oH HbtoToHa. Bropoit 3akoH HeroToHa. Tperuit 3akon HeroToHa.
[IpuHIMII CYIIEpPHO3ULINU CHUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHUs: cuiia TPEHHS CKOJIbKEHHUS, CUJIa
TPEHHUS TTOKOSI, APYTHUE BUJIbI TPEHUS.

Cuna TsSHKECTH U 3aKOH BCEMHUPHOIO TATOTEHHUS. Y CKOpEeHHE CBOOOIHOTO
najgeHus. J[Buxenue mianetr Bokpyr Connua. IlepBas kocmuyeckass CKOPOCTb.
HesecoMocTs u neperpysku.

PaBHOBecre marepuanbHON TOYKU. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3aKPETUIEHHON OChIO BpaieHus. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmnynbec Tena. M3menenne mmmyinbca. UMnyiibe cuiibl. 3aKOH COXpaHEHUS
MMIYJIbCa. PEakTUBHOE JIBUKEHHUE.

Mexanuueckass paboTa M MOIIHOCTh. PabGoTa cusl TSXKECTH, YNPYTOCTH,
TpeHus. CBsi3b dHEpruu U padoThl. [loTeHIIMaIbHAS SHEPTUS TEJa, MOJHATOrO HaJl
MMOBEPXHOCTHIO 3eMIH. [oTeHIIManbHas SHeprust CxKaTou NnpykuHbl. Knnernueckas
sHeprus. TeopeMa 0 KMHETUYECKOM HHEPIHHU. 3aKOH COXPAHEHUSI MEXAHUYECKOMU
SHEPIUU.

Hemoncmpayuu.

1. HaOnroneHnne MeXaHUYECKOTO JBUKEHUS Tella OTHOCUTEIBHO Pa3HBIX TEJ

OTCY€Ta.
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8.
Q.

CpaBHEHME NyTeM W TPACKTOPUN ABMIKEHHS OJHOTO M TOrO XK€ Tena
OTHOCHUTEJIBHO PA3HBIX TEJ OTCYETA.

N3mepeHne CKOpoCTH U YCKOPEHUS PSIMOJIMHENHOTO JBUKECHHUS.
HccenenoBanre Npu3HaKkoB PaBHOYCKOPEHHOIO IBUKEHUS.

HabGnronenue nBrkKeHMs Tela O OKPYKHOCTH.

HaOnroienrie MexaHU4eCKUX SIBJICHUM, TPOUCXOIAIINX B CUCTEME OTCUETA
«Tenexka» 1npu €€ pPABHOMEPHOM M  YCKOPEHHOM JIBMYKCHUU
OTHOCHUTEJIHHO KabuHeTa (PU3UKH.

3aBUCUMOCTh YCKOPEHHMS T€Ja OT MAacCChl T€Jla U JICUCTBYIOLIEH HA HETO
CHUJIBL.

HabGmronenne paBeHCTBa CHII TIPU B3aUMOICHCTBUN TEJ.

H3MeHeHune Beca Tenna npu yCKOPEHHOM JBHKEHUH.

10.I1lepenaua umnysnbsca Npy B3aUMOAECHCTBUM TEN.
11.TTpeoOpa3zoBaHus SHEPTUH NTPU B3aUMOJICHCTBUH TEII.

12.CoxpaHeHre UMITYJIbCa TIPH HEYIIPYTOM B3aMMO/ICHCTBHH.

13.CoxpaHeHne UMITyJIbca IIPH a0COIIOTHO YIIPYTOM B3aMMOJICHCTBHUMU.

14 HabmroneHre peakTUBHOTO JBUKCHHS.

15.CoxpaHeHne MEXaHUYECKON YHEPTUHU IIPU CBOOOHOM MaJICHUU.
16.CoxpaHeHHEe MEXaHUYECKOW SHEPTHUH NP JBMIKEHUH Tela MO JCHCTBUEM

IIPY>KUHBI.

Jlabopamopnwie pabomul u onvimol.

1.

0

KoHcTpyupoBanue TpakTa IJid pa3roHa M JAIbHEUIIETO PaBHOMEPHOIO
JBIDKCHUS IIapUKA WA TEIICKKH.

OrnpeneneHue CpelaHel CKOPOCTH CKOJIbKEHHUS OpycKa WU JABUKEHUS
IapUKa M0 HaKJIOHHOM IUIOCKOCTH.

OrnpeneneHue yCKOpEHHsI Tejda MPU PABHOYCKOPEHHOM JBUXKEHUU IO
HAKJIOHHOM TNIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH TyTH OT BPEMEHHU IPU PaBHOYCKOPECHHOM
JBU>KCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3bl: €CIW TPU PABHOYCKOPEHHOM JIBIDKCHHH 0e€3
HAaYyaJbHOM CKOPOCTHM IIyTU OTHOCSATCS KakK psifi HEYETHBIX YHCEI, TO
COOTBETCTBYIOIIIHE MPOMEKYTKH BPEMEHH OJTMHAKOBHI.

HccnenoBanre 3aBUCUMOCTH CUJIBI TPEHUS CKOJBXKEHUS OT CHJIbI
HOPMAaJILHOTO JIaBJICHUSI.

Omnpenencaue ko3P hunmeHTa TPESHUS CKOJIbKCHHUS.

Omnpenenenne KECTKOCTH NPYKUHBI.

Omnpenenenue pabOTHl CUJIBI TPEHUS NMPU PABHOMEPHOM JBH)KCHUHU Teja
M0 TOPU3OHTAJILHOW MMOBEPXHOCTH.



10.Ompenenene pabOTHl CHJIBI  YIPYTOCTH TP TOABEME Tpy3a C
WCIOJIb30BAaHUEM HEMOJABMYXHOTO U MOABUKHOTO OJIOKOB.

11.M3y4yeHue 3aK0Ha COXpaHEHUSI SHEPTHUH.

Pa3nen 9. Mexannueckue KoJie0aHUS U BOJIHBI.

KonebarensHoe nBrxeHue. OCHOBHBIE XapaKTEPUCTUKHU KOJIeOaHUI: TIepro,
4acToTa, aMIUINTya. MaremMaTuyecKuil U NpYKUHHBIM MasTHUKH. lIpeBpanienue
DHEPTUU TIPH KOJICOATETHHOM JIBHKCHUMU.

3aryxatouue — koneOanus.  BoiHyxkaennole — konebanus.  Pe3onanc.
Mexannyeckue BoJIHBL. (CBOWCTBA MEXaHMYECKUMX BOJH. IIpomonbHble W
MONEPEYHbIE BOJHBI. JIMMHA BOMHBI W CKOPOCTh €€ PacHpOCTPAHEHUS.
MexaHnuecKkue BOJIHBI B TBEPIOM Tel€, CEICMUYECKUE BOTHBI.

3ByK. 'poMKOCTh 3ByKa W BbicoTa ToHA. OTpakenue 3Byka. MHpa3Byk u
yIbTPa3BYK.

Jemoncmpayuu.

1. HaGnronenue kosieOaHW Ten MOJ JEUCTBUEM CHUJIBI TSIXKECTH M CHIIbI
YIPYTOCTH.

Hab6mronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
HaOGmroienre BeIHYKI€HHBIX KOJIeOaHUM U pe30HaHca.
PacnipoctpaneHnue npo0JibHBIX 1 MTONEPEYHBIX BOJH (HA MOEIH).
HaGmroienrie 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKYCTUYECKHI pe30HAHC.
Jlabopamopnsie pabomul u onvimol.
1. OmnpeneneHue 4YacTOThl M IEpUoJa KoJeOaHWW MaTeMaTHYECKOro
MasiTHUKA.

2. OmpeneneHrie 4acTOTHI U IEPHO/Ia KOJIeOaHu MPy>KHHHOTO MasITHUKA.

3. UccnenoBanme 3aBUCUMOCTH TIEpHO/Ia KOIeOaHWA MOABEIICHHOTO K HUTH

rpy3a OT JJIMHbI HUTH.
4. VccnenoBaHue 3aBUCMMOCTHU TMEPHOJIa KOJIeOaHUN MPYyKUHHOTO MasTHUKA
OT MaccChl rpy3a.

5. IlpoBepka HE3aBUCHUMOCTH MEpHUOJia KoJeOaHUW Ipy3a, MOJBEIIEHHOTO K
HUTHU, OT MAcChl Ipy3a.

6. OneITEl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh  MEpHoJia  KoJjeOaHui
MPYKMHHOTO MasTHUKA OT MacChl I'py3a U KECTKOCTH MPYKUHBI.

7. W3mepenue yckopeHusi CBOOOHOTO MaJICHUS.

Pa3znes 10. D1eKTPOMArHUTHOE 10JI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTPOMAarHUTHOE  MOJie.  DJEKTpOMarHuTHele  BoJHbBI.  CBoiicTBa
ANIEKTPOMArHuTHhIX BOMH. [llkana »ieKkTpoMarHUTHBIX BOJH. lcmons3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJISi COTOBOM CBSI3U.
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DnekTpoMarHuTHas npupoaa csera. Ckopocts cBera. BoimHOBBIE CBOMCTBA
CBETa.

Jemoncmpayuu.

1. CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BoJHOBBIE CBOKCTBA CBETA.

Jlabopamopnuie pabomosl u onvimol.

1. W3yuenue CBOWMCTB SJEKTPOMATHUTHBIX BOJH C TMOMOIIBI0O MOOWMIIBHOTO

TenedoHa.

Paznen 11. CBeroBble iBJICHUS.

JlyueBas  mogmenr  cBera.  HMcrounmkm — cBera.  [IpsAmosnmHeiHOe
pacnpoctpaHenue cBera. 3atMenusi Connna u JIynel. Otpaxkenue ceta. [Lnockoe
3epKano. 3aKOH OTpa)KE€HUs CBETA.

[Ipenomnenue cBeta. 3akoH MpenomiieHUsi cBera. llonHOe BHyTpeHHee
OTpaXeHHe cBeTa. VICIonb30BaHME TIOJTHOTO BHYTPEHHETO OTPAXEHHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xom oaydeir B JsmH3e. Onrmueckas cucrema ¢oToammapara,
MUKpOCKONIa M Tejeckoma. ['J1a3 kak omnrThyeckas cucTteMa. bIn30pykKocTh U
JaTbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crnekTp. Omnbitel Hptorona. CroxkeHue
CIIEKTpaJbHBIX IBETOB. /ucnepcus ceera.

Hemoncmpayuu.

[IpssMONIMHENHOE pacpOCTPAHEHUE CBETA.

OTtpakeHue cBera.

[Tonyuenne n300pakeHU B IMJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaiax.
[Ipeomiienue cBera.

OnTu4eckuii CBETOBO.

Xox mydei B coOOMparoIieit TnH3e.

Xo0J1 1y4ey B pacCerBarolleH JTUH3E.

[Tonyyenune n300paxeHuil ¢ TOMOUIBIO JTUH3.

. [Ipunnun aeiictBus ¢poToanmnapara, MUKpPOCKOINA U TEJIECKOIA.
10.Mopnens rnasa.

11.Pa3noxxeHue 06enoro cBeTa B CHEKTP.

©WooNORWNPE

12.TTonydenue 6€0ro cBETa MPHU CIOKEHUHU CBETA PAa3HBIX 1IBETOB.

Jlabopamopnvie padoomot u onvimol.

1. UccnenoBanne 3aBUCUMOCTH yIJia OTPaKEHUSI CBETOBOIO Jyda OT yria
MaJICHUsL.

2. V3ydenue xapakTepUCTHK M300paKEHUsI MIPEIMETa B TJIOCKOM 3e€pKajie.

3. HUccnenoBanme 3aBUCHUMOCTH yTJia MPETOMIICHUS CBETOBOTO JIy4a OT yIJia
NaJICHUS Ha TPAHUIIE «BO3IYX—CTEKIIO».



4. TlomydeHnue n300paxeHU ¢ TOMOIIBIO COOMPAIOIIEH JIMH3HI.

5. Onpenenenue (HOKyCHOr0 pacCTOSHUS U ONTHUYECKOW CHIIBI coOMparolen
JIVH3BI.

6. OmbITHI 10 PA3TOKEHUIO OEIOr0 CBETa B CHEKTP.

7. OnpIThl IO BOCIHPHUATHIO IIBETa MPEAMETOB MPU UX HAOIIOJICHUM Yepe3
[[BETOBBIC (PUIIBTPHI.

Pa3znen 12. KBanToBble IBJIeHUS.

Omnwitel Pe3epdopna u mmanerapHas Mozenb atoma. Mojaens atoma bopa.
Hcnyckanue v noriomeHne cBeta aroMmoM. KBaHThl. JIMHEYaThie CIEKTPHI.

PanuoaktuBHOCTh. Anbda-, 6eTa- u ramma-uznyudenus. CTpoeHrHe aTOMHOTO
anpa. HyxioHHas woxens aromHoro sapa. M3orombel.  PannoakTtuBHBIE
npespatieHus. [lepuon nmonypacnaga aTOMHBIX SIAED.

SnepHble peakuuu. 3aKOHbI COXPAHEHHUs 3apsS0BOIO M MAacCOBOTO YHCEIL.
DOHeprusi CBsI3M aTOMHBIX siaep. CBsi3b MacChl W SHEprum. Peakuum cuHTE3a U
nenenus sanep. ctounuku sneprun ConHIa U 3BE3.

SnepHas sHepretuka. JleMCTBUS pPagUOAKTUBHBIX HW3IYyYEHUW HA IKHUBBIE
OpraHU3MBI.

Jemoncmpayuu.

CrekTpbl U3Ty4YEHUS U TOTJIOLICHHUS.

CnekTpsl pa3IuyHbIX Ta30B.

CnekTtp BojoOpoa.

HabGmonenue Tpekos B kamepe Bunbcona.

Pabota cuéTurika HOHU3UPYIOMINX U3ITyUESHHM.

Perucrpanus nzinyuyeHus: IPUPOJHBIX MUHEPATIOB U MPOIYKTOB.

ok wnPE

Jlabopamopnuie padomol u onvimol.

1. HaGnroneHue CIUIONIHBIX U JMHEHYAThIX CIIEKTPOB U3ITyUEHUSI.

2. UccnenoBanue TPEKOB: U3MEPEHHE IHEPTUU YACTHUIBI MO TOPMO3HOMY

nyTH (1o gpororpadusm).

3. U3mepenue paanoakTuBHOTO GOHA.

IHoBTOPUTEIHLHO-00001IIAIOIIUIT MOTYJIb.

[ToBTOpHUTENBHO--00001AIOIINI MOYJIb IPEIHA3HAYEH JIJIsl CUCTEMATHU3alUN
u  0000IIeHHs  TPEIMETHOrO  COAEpKaHWA U OMNbITa  JICSTEIbHOCTH,
IpPUOOPETEHHOTO MPU U3YUYEHUH BCEro Kypca PU3MKH, a TaKXKe JJIsl MOJTOTOBKH K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 1o (¢u3uke s 00ydaroumuxcs,
BBIOpABIINX 3TOT YUEOHBII peAMET.

[Tpu M3y4eHUn AAHHOTO MOJYJISA PEATU3YIOTCS U CHCTEMATH3UPYIOTCS BUJIbI
NeSTENLHOCTH, HA OCHOBE KOTOPBIX 00€CIeunBaeTCsl JOCTUKEHUE MPEAMETHBIX U
METanpeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  00yuyeHus, (GopMHpyeTCs
€CTECTBEHHOHAY4YHasi TPaMOTHOCTb: OCBOEHHE HAay4HBIX METOJOB HCCIEAOBAHMS



SIBIICHUA TPUPOABI M TEXHWKH, OBIAJCHUE YMEHUSMH OOBSICHITH (pu3mdeckue
ABJICHUS, NPUMEHsASA I[IOJIyYEHHbIC 3HAaHUsA, pelarbh 3a4ayd, B TOM YHCIE
Ka4eCTBEHHBIC U DKCIIEPUMEHTAJIbHBIC.
[IpyHUMIIHANBHO AESATEIBHOCTHBIM XapaKTep AAHHOTO pas3fella Peau3yeTcs
32 Ccu€T TOro, 4YTO OOydYaroUIMecs BBIMOJHAKOT 3aJlaHus, B KOTOPBIX UM
IpesaraeTcs:
HAa OCHOBE TIOJIYYCHHBIX 3HAHUN pacro3HaBaTh W HAYYHO OOBICHSITH
dbusryueckue SBICHUS B OKPY>KAOIIEH MPUPOJIEC U TTOBCEAHEBHOM JKU3HMU;
WCII0JIb30BaTh HAYUYHbIE METO/bI UCCIEA0OBAHUS (DPU3UUECKUX SBICHUMN, B TOM
YHUCJIE U1 IPOBEPKU TMIIOTE3 U MOJIYUYEHUS] TEOPETUYECKUX BBIBOJIOB;
OOBSCHATh HAYYHBIE OCHOBBI HaMOOJIEE BAXHBIX TOCTIDKCHHH COBPEMEHHBIX
TE€XHOJIOTUH, HAITPUMEDP, TPAKTUYECKOTO UCITOIb30BaHUS PA3JINYHbIX HCTOYHUKOB
DHEPrMU Ha OCHOBE 3aKOHA IMPEBPALICHUS U COXPAHECHUS BCEX U3BECTHBIX BUJOB
DHEPTUM.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
PU3UKE HA YPOBHE OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUA

N3ydenue (Hu3NKu Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUs HAMPABICHO

Ha JOCTIKCHHUE JIMYHOCTHBIX, METAMIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX
pe3yJIbTaTOB.

B pesynbprare nzyueHus QU3MKU HA yPOBHE OCHOBHOI'O OOIIET0 00pa3oBaHUs

y oOyuarorierocss 0yayT copMHUpOBaHbI CICAYIONINE TUYHOCTHBIC PE3yJIbTaThl B
YJacTH:

1) naTpUOTHYECKOT0 BOCTIMTAHMSI:

— MPOSIBJIEHUE HUHTEPECA K HCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHICKOMN
(bu3nYecKoil HayKH;

— [IECHHOCTHOE OTHOIIIEHUE K IOCTHXKEHHUSIM POCCUNCKUX YUEHBIX--(PU3UKOB;

2) rpamaaHCKOro M IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

— TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXICHUH OOIIECTBEHHO 3HAYMMBIX
U ITUYECKUX TMpoOJieM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM
JTOCTIKEHUN (DU3UKH;

— OCO3HAaHME BaXHOCTU MOPAIBHO--OTUYECKUX IPUHUHUIOB B JESATEIBHOCTH
Y4YEHOTO;

3) 3¢TeTHY€eCKOro BOCIIUTAHMUS:

— BOCIHPHUSITHE ICTETUUECKUX KAYECTB (PU3MUECKON HAyKH: €€ TapMOHHYHOTO
MIOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 IO3HAHMS:

— OCO3HAaHUE IEHHOCTH (PU3MYECKOM HAayKHM KaK MOIIHOTO HMHCTPYMEHTa
[IO3HAHHUSI MHUPA, OCHOBBI Pa3BUTHUS TEXHOJOTHM, BAXKHEWILIEW COCTABJISIOLICH
KYJBTYPBI;

— pa3BUTHE HAYYHOW JHOOO3HATEIHHOCTHU, WMHTEpPEca K HCCIEI0BATEIHCKON
NEATENbHOCTH;

5) ¢opMupoBaHusT  KYJbTYPbl 3A0POBbS H  3MOLMOHAJIBLHOIO
0J1aronoJIy4us:

— OCO3HaHUE IIEHHOCTH O0€e30MacHoro obpa3a U3HHM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BaXHOCTH MpaBUI O€30MaCHOrO IOBEACHUS Ha
TpaHCIIOpPTE, Ha JIOpPOraxX, C AJIEKTPUUECKUM U TEIUIOBBIM 00O0pYy/IOBaHUEM B
JIOMAIIHUX YCIIOBUSIX;

— cpOopMHUPOBAHHOCTh HaBbIKAa pedJICeKCUU, TPU3HAHUE CBOETO IpaBa Ha
OIMMOKY M TaKOTO K€ MpaBa y APYTroOro YeIOBEKa,;

6) Tpy10BOI0 BOCIIMTAHMS:

— AKTUBHOE y4YacTHE B PEIICHUM MPAKTUYECKHX 3a1ad (B paMKax CEMbH,
oOpa3oBaTeIbHON  OpraHM3aIlii, TOpojAa, Kpas) TEXHOJIOTHYECKOU W



COIIMAJIbHOM HAIpaBICHHOCTH, TPEOYIOMMX B TOM 4YHUCIE U (PU3NUECKUX
3HAHMU;

e — MHTEPEC K MPAKTUICCKOMY M3yUCHHIO MPOdECCHi, CBA3aHHBIX C (PU3HKOM;

e 7)3K0JOrHYECKOr0 BOCIIUTAHUA:

e — OpHUEHTAlMs HAa MpPUMEHEHHE (PU3MUECKUX 3HAHWM IJIs pElIeHUus 3aaad B
o0JlacTl OKpy’Karolel Cpeapl, TUIAHUPOBAHUSA IIOCTYNKOB W OIICHKH UX
BO3MOJKHBIX MTOCJIEACTBUM JIJIsI OKPYKAIOIIECH CPEJIbI;

e — OCO3HaHHME TVIO0AJBLHOTO XapakTepa SKOJIOTHYECKUX MpoOIeM M MyTed HX
peLICHUS;

e §8) ajanTanuM K HM3MEHSIOIIMUMCS YCJIOBHSM COIHAJIBHOM M NPUPOIHOM
cpeabl:

e — TOTPEOHOCTh BO B3aWMOJICHCTBUU TPHU BBHITIOJTHEHUU MCCIICAOBAaHUN W
MIPOCKTOB (HU3UYSCKOM HAIPABICHHOCTH, OTKPBITOCTh ONBITY W 3HAHUIM
APYTHX;

e — TIOBBIICHME YPOBHS CBOEH KOMIIETEHTHOCTH YE€pe3 IMPAKTUUYECKYIO
NeATeIbHOCTD;

e — MOTPEOHOCTH B POPMUPOBAHUHU HOBBIX 3HAHMI, B TOM YUCIIE POPMYIHPOBATH
UJIeU, TIOHSTHUSI, TUTIOTE3bI O (PU3NUECKUX OOBEKTaX U SIBJICHUSX;

e — OCO3HaHME Ne(DUIIMTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEHW B 00JacTH
busuKy;

e — IUIAHUPOBAHHUE CBOCTO PAa3BUTHS B NPHOOPETCHHH HOBBIX (HHU3UUCCKHUX
3HAHMU;

e — CTpPEMJICHUE aHAJIM3UPOBATh U BHISBIISITH B3AUMOCBSI3U MMPUPOIBI, OOIIECTBA U
PKOHOMMKH, B TOM YHUCJIE C UCIIOIb30BaHUEM (DH3UUECKUX 3HAHMIA;

e — OIICHKa CBOMX JCWCTBUM C Y4Y€TOM BIMSHUS HAa OKPYXKAIOIIYI0 Cpemy,
BO3MO>KHBIX TJ100aJTbHBIX TTOCICICTBHI.

METANPEAMETHBIE PE3YJIbTATDBI

B pesynbTaTe OcBOE€HMsS MporpaMmbl MO (U3MKE HA YPOBHE OCHOBHOTO
oO1ero oopazoBanus y oOydaromierocs: OyayT copMupoBaHbl MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIFOYAIOIINE MTO3HABATEILHBIC YHUBEPCATbHBIC YUCOHbBIE TCHCTBUS,
KOMMYHUKATHBHBIC  yHUBEPCAJIbHBIC  Y4eOHBIC  JICHCTBHUS,  PETYJSTHBHBIC
YHUBEPCAIbHBIC YIeOHBIE TCUCTBUS.

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHBbIE YYeOHbIE 1eHCTBUS

ba3zoBble Jloruuyeckue J1elcTBUA:



eBBISIBISITh W XapaKTEpPU30BaTh CYIIECTBEHHBIE MPU3HAKH OOBEKTOB
(s1BEHUN);

e YCTAHABIIMBATh CYIIECTBEHHBIA MpPU3HAK KacCU(UKAIIMU, OCHOBAHUS IS
000011IeHHs U CPAaBHEHUS,;

¢ BBISIBJISITH 3aKOHOMEPHOCTH M TIPOTUBOPEYHS B pacCMaTpHBAeMbIX (aKTax,
JTAHHBIX ¥ HAOJIOICHUSIX, OTHOCAIIUXCS K (DU3UICCKUM SIBIICHUSIM;

* BBISIBJISITh  IPUYUHHO--CJICJICTBEHHBIC CBSI3U TPU HU3YYCHUH (PU3NUECKUX
SBJICHUI U TMPOIIECCOB, JI€JaTh BHIBOJBI C UCIOJIB30BAHUEM JI€TYKTUBHBIX
U WHIYKTUBHBIX YMO3aKIIFOUCHHH, BBIJIBUTATh TUIIOTE3Bl O B3aUMOCBS3IX
(U3UYECKUX BEJINYUH;

e CAMOCTOSITEIFHO BBIOMpATh CIIOCOO pemieHus y4eOHoU (pu3nyeckoi 3amauu
(cpaBHEHHE HECKOJIbKMX BApUAHTOB pEIICHHs, BBIOOp HaumboIee
MOAXOJSIIET0 ¢ Y4ETOM CaMOCTOSITENIbHO BBIJICIICHHBIX KPUTEPUEB).

Bba3oBble ucciie0BaTeIbCKHeE A€l CTBUS:

¢ ICTIOJI30BATh BOIIPOCHI KaK UCCIIEIOBATEILCKHI HHCTPYMEHT TIO3HAHUS;

* IPOBOJIUTH MO CAMOCTOSTEIHLHO COCTABIEHHOMY IIJIaHY OMBIT, HECIOXKHBIN
bu3NYeCcKUil JKCIIEPUMEHT, HEOOJbIIOe UCCIeA0BaHUE (PUIUYECKOTO
SIBJICHUS,

¢ OI[CHWBATh HA MPUMEHHMOCTh W  JIOCTOBEPHOCTH  HMH(OPMAIIHIO,
MOJTyYEHHYIO B XOJI€ UCCIICIOBAHMS MU SKCIICPUMEHTA;

e CAMOCTOSITEIHFHO (POPMYIHPOBATH OOOOIIEHUSI U BBIBOJBLI 1O pe3yjIbTaTaM
MPOBEIEHHOTO HAOIIOJCHUS, OTbITA, HCCIICIOBAHUS;

¢ IPOTHO3MPOBATh  BO3MOYKHOE  JalibHEHIee  pa3BUTHC  (DUBUICCKUX
MIPOIIECCOB, & TAK)KE BBIIBUTATH MPEATIONOKECHHS 00 UX Pa3BUTHUU B HOBBIX
YCJIOBHSIX U KOHTEKCTaX.

Pabora c ungopmanmeii:

o IPUMEHSTHh PA3JMYHBIE METOJbI, HHCTPYMEHTHI W 3alpOChl NP TOUCKE U
orOope WH(POPMAIIMM WM JIAHHBIX C YYETOM MPEIIOKCHHOW Y4eOHOU
(dbuznyeckoii 3a1a4u;

e AHAJIM3WPOBATh, CHUCTEMATU3UPOBATh W HHTEPIPETUPOBATh HH(POPMAIIHIO
Pa3TUYHBIX BUJOB U (POPM TMPEACTABICHHUS;

¢ CAMOCTOSITEIBHO ~ BBIOMpaTh  ONTUMAJBHYIO  (HOpMYy  MpeACTaBICHHS
uHQOpMAIMl W WUTFOCTPHPOBATH pellacMble 3aJa4dl  HECIOXHBIMH
CXeMaMH, TuarpaMMaMu, HHOU TpaduKoi 1 X KOMOWHAIIASMH.

KoMmyHuKaTHBHBIE YHUBepPcaJbHbIe YueOHbIe 1eliCTBUS:

eB XO7Ic OOCYXJIeHHs y4eOHOro Marepuaia, pe3yJbTaTOB JIa0OPaTOPHBIX
paboT M MPOEKTOB 3a/1aBaTh BOIIPOCHI TIO CYIIECTBY 00CYXKIaeMOM TEMbI U
BBICKA3bIBaTh WJCH, HAIICJICHHBIE Ha pEIICHUE 3aJadyd W TOJJICp KaHHe
OJ1arokenaTeTbHOCTH OOIICHNS,



¢ CONIOCTABJISATH CBOM CYXKJCHHS C CYKICHUSIMH JAPYTUX YyYaCTHUKOB TUANIOTA,
OoOHapyXHUBaTh pa3IN4MUe U CXOACTBO MO3UIIMIL;

e BBIPAJKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U NMCbMEHHBIX TEKCTaX;

o MyOJIMYHO TPEJCTABIATh PE3YIbTAThl BBIMOJIHEHHOTO (U3UYECKOTO OIbITA
(3KCneprMeHTa, UCCIEOBaHUS, IPOEKTA);

 IOHUMATh M HUCIIOJIb30BATh NMPEUMYIIECTBA KOMAHIHON M MHIWBUYaTbHOM
paboThI PU PEIICHUH KOHKPETHOM (PU3NYECKOl TIPOOIEeMBI;

e IPUHUMATH 1IEJI COBMECTHOMN JESATEIbHOCTH, OPraHU30BbIBaTh AEUCTBUS 110
e€ JOCTIKEHHUIO: paclpeleisTh poJid, O0O0CyXIaTh MpoLecChl U
pe3yNbTaThl COBMECTHOM paboThl, 000011aTh MHEHHUSI HECKOJIBKUX JIFOJIEH;

¢ BHITIOJIHATh CBOIO YacTh PalOTHI, TOCTHrasi KauyeCTBEHHOI'O pe3yJibTaTa I10
CBOEMY HANpaBICHUIO M KOOPAUHHUPYS CBOU JACUCTBUS C JAPYTUMHU
YJIeHaMU KOMaH/Ibl;

¢ OIICHMBATh KAauyeCTBO CBOETO BKJIaJa B OOIMMUNA MPOAYKT IO KPUTEPHSIM,
CaMOCTOSITENTFHO C(HOPMYTHUPOBAHHBIM yUaCTHUKAMHU B3aUMOJACHCTBHUSL.

PerJIHTI/IBHbIe YHUBEPCAJIbHBIC yqeﬁnble HeﬁCTBHH

Camoopranusanus:

* BBISIBJISITH IPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYyalUsIX, TPEOYIOMIMX AJIs
penieHust pU3NYECKUX 3HAHUM;

e ODUEHTUPOBATHCS B PA3jIMYHbIX  MOAXOAAX  NPHUHATHS  pelIeHUH
(VHIMBUAYaJbHOE, NMPUHATUE PEUIEHUS B TPYIIE, NPUHATHE pELICHUN
TPYIIION);

e CAMOCTOSITEILHO COCTABJISATh AJITOPUTM pEIleHUs (PU3NYECKON 3a7auu WU
IiaHa HCCIEOBaHUSI C Y4ETOM HMMEIOIIUXCS PECYypCcOB M COOCTBEHHBIX
BO3MOXHOCTEH, apryMEeHTUPOBATh NpeIjlaraéMble BAPUAHThI pELICHUM;

e IEJIaTh BEIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIICHHE.

CaMOKOHTPOJ/Ib, IMOLMOHAIbHBII HHTEJJIEKT:

e 1aBaTh aJICKBATHYIO OLICHKY CUTYallUU U MIpeJiaraTh jiaH €€ u3MEHEeHUS;

¢ OOBSCHATh  MNPUYUHBI  JOCTHXKEHUS  (HEAOCTUKEHUs)  pe3yJbTaToOB
JESITENbHOCTH, 1aBaTh OIICHKY MPUOOPETEHHOMY OTIBITY;

e BHOCUTh KOPPEKTUBBI B JEATEIBHOCTH (B TOM YHUCJIE B XOJ BBIIOJHEHUS
(Gbu3NUecKOoro UMCCJIEIOBaHMS WM TPOEKTa) HA OCHOBE HOBBIX
00CTOSITENBCTB, W3MEHHUBIIMXCS CHUTYallMi, YCTaHOBJIEHHBIX OIIMOOK,
BO3HUKILINX TPYIHOCTEW;

e OLICHNUBATh COOTBETCTBUE PE3YJIHTATA LIETU U YCIOBUAM;

e CTaBUTh ce0s1 HA MECTO JIPYroro 4ejloBeKa B XOJI€ CIopa WM AUCKYCCUU Ha
HAy4YHYIO TEMY, TOHUMAaTh MOTHUBbBI, HAMEPEHUS U JIOTUKY JPYTOro;



e IPU3HABATh CBOE MPABO HA OMIMOKY MPH pelIeHUH PU3NIECKUX 3a7a4 WU B
YTBEPKIACHUAX Ha HAYYHBIE TEMBI U TAKOE XK€ IIPaBO JPYroro.

INPEAMETHBIE PE3YJIBTATBI

K koHnity o0yuenus B 7 Kjacce mpeMETHbIEC PE3yIbTaThl Ha 0230BOM YPOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e HCIIOJIb30BATh NOHATHUS: (PU3NUECKHE U XUMUYECKUE SIBJICHUS, HAOI0IEHNE,
HKCIIEPUMEHT, MOJEIb, TUIO0TE3a, CIUHUIBI (PU3NUECKUX BEIUUYUH, aTOM,
MOJIEKYJIa, arperatHbleé COCTOSIHUS BemiecTBa (TBEpIOE, KHUAKOE,
razoo0pa3Hoe), MeXaHU4YECKOe JIBIKeHUE (paBHOMEpPHOE, HEPAaBHOMEPHOE,
NPSMOJIMHEWHOE), TPAaeKTOpHUsl, PABHOJACUCTBYIOIIAs Ccuia, AepopMaius
(ynpyrasi, macTu4eckasi), HeBeCOMOCTb, COOOIIAIOIITUECS COCYIbI;

epaznuuath sBieHUSA (IUQQy3us, TEIUVIOBOE ABM)KEHHWE YacCTHI] BEIIECTBA,
paBHOMEpPHOE  JBW)KEHHE, HEpPaBHOMEPHOE JBW)XEHHE, HWHEpIuS,
B3aUMOJICMICTBUE TEJ, PABHOBECHUE TBEPHABIX TEJN C 3aKPEIUIEHHOW OCBIO
BpallleHUs, IMeperaya JaBICHUS TBEPABIMU TeEJIaMH, >KUAKOCTSIMH U
razamy, arMocepHoe JaBieHHE, IUIaBaHHE TeJ, IMPEBPAIICHUS
MEXaHUYECKON PHEPruu) MO ONUCAHUIO MX XApPAKTEPHBIX CBOMICTB M Ha
OCHOBE OIBITOB, IEMOHCTPUPYIONINX JaHHOE (PU3NUYECKOE SBIICHUE;

e paclo3HaBaThb  NPOSABICHHE  M3YYCHHBIX  (DU3UYECKUX  SIBJICHUUA B
OKpY’alollleM MHpEe, B TOM uHcie (PU3MUYECKUE SIBJICHUS B MPUPOJE:
IPUMEPBI JABMKEHHUS C Pa3IMYHBIMU CKOPOCTSIMU B >KMBOW W HEXUBOU
npUpoje, ACUCTBUE CHUJIBI TPEHUS B TPHUPOJE U TEXHUKE, BIIHUSHUE
aTMOC(EpHOro JaBJICHUS Ha >KMBOM OpraHu3M, IJIABaHUE pPbIO, pbluaru B
TeJe YeIOBeKa, MPU 3TOM MEPEBOJIUTh MPAKTUUYECKYIO 3a]jauy B YUEOHYIO,
BBIJICJISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH) PUBHUECKUX SIBJICHHUIA;

e OIIMCHIBATh W3YUYEHHBIE CBOMCTBA TENl W (PU3NYECKHUE SIBJICHUS, UCIIOJb3YS
dbusnyeckue BeTUYMHBI (Macca, 00BbEM, IUIOTHOCTH BEIIECTBA, BpEMS,
yTh, CKOPOCTb, CPEIHSSI CKOPOCTh, CUJIa YIPYrOCTH, CUJIA TSKECTH, BEC
Tena, CWia TpeHus, JAaBieHue (TBEPHOro Tena, >KHUIKOCTH, Tras3a),
BBITAJIKUBAIOIIAsA CUJIa, MEXaHHUYecKas padoTa, MOIIHOCTb, IJIEYO CHIIBI,
MOMEHT CHJIbI, KO3()QHUIMEHT TOJE3HOTO JEUCTBUS MEXaHHU3MOB,
KMHETHYECKas U TOTCHIMAIbHASI SHEPTUsi), MPU OMHCAHUHM MPABUIBHO
TPakTOBaTh  (PU3MYECKUH  CMBICH  HUCIHOJIb3yeMbIX  BEJIMYMH, HX
0003HAaYEHUs1 U EIUHULBI (PU3NYECKHX BEIUYHMH, HAXOJIUTh (OPMYJIbI,
CBSI3BIBAIOIIUE JAHHYIO (PU3UYECKYIO BEIMUMHY C APYTHMHU BETUYHMHAMH,
CTPOUTH TpahUKK U3YUEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUUHH;

e XapaKTEepU30BaTh CBOWCTBa TeJ, (U3UYECKUE SBJICHUS U MPOIECCHI,
UCIOJIb3Ysl MpaBujia CIOKEHUs cuil (BAOJb OAHOW MpsiMoii), 3akoH ['yka,



3akoH [lackans, 3akoH Apxumena, NIpaBWIO paBHOBEcUs phlyara (0Joka),
«30JI0TOE€ IPaBUJIO» MEXAHHMKH, 3aKOH COXPAaHEHUS MEXaHMYECKOU
OHEPruM, MpPU ITOM JaBaTh CIOBECHYIO (OPMYJIUPOBKY 3aKOHA H
3aMMChIBATH €70 MATEMATUUYECKOE BhIPAKEHUE;

e O0BACHATH (PU3UYECKHE SBJICHUS, MPOLECCHl U CBOMCTBA TEJ, B TOM YHUCIE U
B KOHTEKCT€ CHUTyalluil MPaKTUKO-OPUEHTUPOBAHHOIO  XapaKTepa:
BBISIBJISITh IPUYMHHO--CIICACTBEHHBIE CBS3H, CTPOUTH OObSICHEHUE U3 1-2
JIOTUYECKUX IIIaroB ¢ OMOpOil Ha 1-2 M3y4YEeHHBIX CBOWCTBA (PU3UYECKUX
ABJICHUM, (PU3NUYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

e pemaTh pacu€THbIC 3aa4u B 1—2 NeHCTBUS, UCTIOIb3YS 3aKOHBI U (POPMYJIBI,
CBSI3BIBAIOIME (PU3WYECKUE BEJIMYMHBI: HAa OCHOBE aHaln3a YCIOBUS
3aJaud  3alMChIBaTh KpaTKoe YCIOBUE, TMOACTaBIATh (U3HUECKUE
BEMYUHBI B (DOPMYJIBI U TPOBOJUTH PACUYEThl, HAXOJUTh CIPABOYHBIC
JaHHbIe, HEOOXOIUMBIE JJIsl PEIICHMs 3a]a4, OLIEHUBATh PEATMCTUYHOCTD
MOJTy4YE€HHOU (PU3UUECKOI BETUUUHBI;

epacmo3HaBaThb MIPOOJIEMBbI, KOTOpPbIE MOXHO PpEUINTh NpPHU TOMOIIU
(bU3HYECKUX METOJIOB, B OITMCAHUU UCCIIEIOBAHUS BBIICISATH MPOBEPSIEMOE
npeanosjoxkenue  (TUmoresy),  pa3ivyaTh M HHTEPIPETUPOBATH
MOJIYYeHHBIA pe3yJbTaT, HAaxXOJWTh OIIMOKA B XOJ€ OIbITa, JeNaTh
BBIBOJIBI 10 €T0 pe3yJIbTaTaM;

e IPOBOJIUTH OTIBITHI TIO HAOIOIEHNIO (DU3UUECKUX SBICHUN WU (DU3UIECKUX
CBOMCTB Tes: POpMYyIHPOBATH MPOBEPSIEMbIC MPEANOIOKEHUS, COOUPAThH
YCTaHOBKY M3 MPEJI0KEHHOI0 000pYyA0BaHMS, 3aMMCHIBATH XOJ OIbITa U
(bopMyIHpOBATH BHIBOBI,

e BBIITOJIHATH NPSIMbIE U3MEPEHMSI PACCTOSIHUS, BDEMEHHU, MAcChl Teja, 00bEMa,
CHJII U TEMIIEpPAaTypbl C HCIOJBb30BAHHEM AaHAJIOTOBBIX M IHU(PPOBBIX
npuOOpOB, 3amUCHIBaTh TOKa3aHUs TMPUOOPOB C YUYETOM 3aJaHHOU
a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHUI;

 IPOBOJIUTh HCCIICIOBAHUE 3aBUCUMOCTU OJHON (hU3UUYECKON BEIUYUHBI OT
APYrod € HCIOJIB30BAHUEM MPSAMBIX HM3MEPEHHH (3aBUCHMOCTH IYTH
PaBHOMEPHO JBMXKYLIErOCs Tejla OT BPEMEHM [JBHKECHHS TENa, CHIIBI
TPEHUS CKOJIBKEHHS OT Beca Tejia, KayecTBa 00pabOTKH MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CHJIbI TPEHUS OT TUIOIIAAN COMPUKOCHOBEHHMSI TEJI, CUITBI
YOPYTOCTH OT YJUIMHEHHS MPYKUHBI, BBITAIKUBAIOIIEH CUJIBI OT 00BEMaA
NOTpY>KEHHON YacTH TeJla U OT IJIOTHOCTHU KUJKOCTH, €€ HE3aBUCUMOCTH
OT IUIOTHOCTH T€Ja, OT INIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJI0, YCIOBUM
MJIaBaHusl TeJ, YCJIOBUU paBHOBECHUs pblyara U OJOKOB), Y4aCTBOBaTh B
IUIAHUPOBAHUM  YYEOHOTO MCCIEOBaHUSA, COOMpATh YCTAaHOBKY H
BBITMIOJHATh M3MEPEHUS, CIENysl MPeajoKeHHOMY IUIaHy, (UKCHPOBATH



pe3yNbTaThl TMOMYYCHHOH 3aBHCHUMOCTH (DM3MYECKUX BEIMYMH B BHJE
NpPEUIOKEHHBIX Ta0nuIl U TpadUKOB, JeNaTh BBIBOJBI 10 pe3yjbTaTaMm
UCCIIEJOBAHMUSI;

 IPOBOJUTH KOCBEHHBIC H3MEPEHUS (U3NYECKUX BEIMYMH (TJIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPAOTO Teja, CUila TPEHHS CKOJBKCHHS,
JAaBJICHWE  BO3JyXa, BHITAIKUBAIONIAs CHJA, JCHCTByIOmas  Ha
HNOTpYXEHHOE B KHUJAKOCTh TeJO0, KO3()(PUIMEHT TMONe3HOro AeWCTBUSA
IOPOCTBIX MEXAaHU3MOB), CJIeAys NPEUIOKEHHOW HWHCTPYKLUUU: TIpU
BBHITIOJTHEHUH HW3MEPEHUI CcOOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY H
BBIUMCIISTH 3HAUEHNE UCKOMOW BETTMYHHBI;

e COOMIONATH TIpaBUJIa TEXHUKUA OE30MaCHOCTU MpU paboTe ¢ J1abopaTOPHBIM
o0opyT0BaHHEM;

e yKa3blBaTh MPUHIMINBI JCHCTBUS NPUOOPOB U TEXHUYECKUX YCTPOMNCTB:
BECbl, TEPMOMETpP, JIWHAMOMETpP, COOOIIAIOIIMECS COCYAbl, OapoMerp,
phIYar, HOJBMKHBIA U HETIOABUKHBIN OJIOK, HAKIIOHHAS TTOCKOCTD;

e XapaKTepU30BaTh MPUHIMUMBI  JEHCTBUS  HU3YUYEHHBIX MOpUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM Ha HX ONHMCAaHUA (B TOM YHUCIE:
MOJIINITHAKN, YCTPOWCTBO BOJAOIPOBOJAA, THUAPABIMYECKUN  Tpecc,
MaHOMETp, BEICOTOMEp, TIOPIITHEBOK HACOC, apEOMETP), UCTIONb3YsI 3HAHUS
O CBOMCTBaxX (PU3NYECKHUX SBJICHUN U HEOOXOJIMMBbIE (PU3UUECKUE 3aKOHBI
U 3aKOHOMEPHOCTH;

* IPUBOJIUTH IPUMEPHI (HAXOAUTHh HH(OPMALIUIO O TPUMEPaAX) MIPAKTUUECKOIO
UCTIONB30BaHUsl (U3NYECKUX 3HAHWA B TIOBCEIHEBHON JKW3HHU A
oOecrieueHuss 0€30MAaCHOCTM TMpU  OOpalieHuu ¢ [OpudbopamMu H
TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHHUS 3JI0POBbS U COONIOACHUSA
HOPM 3KOJIOTUYECKOTO TMOBEJCHHSI B OKPY’KaIoIIEH cpejie;

¢ OCYLIECTBIIATh OTOOp MCTOYHMKOB uH(popmauuu B HHTepHere B
COOTBETCTBHH C 33JJaHHBIM TIOUCKOBBIM 3alPOCOM, Ha OCHOBE MMEIOIIUXCS
3HaHUW © TYTEM CpPaBHEHUS PA3IUYHBIX HCTOYHUKOB BBIJCIATH
uH(POpPMAIMIO, KOTOpas SIBISIETCA MNPOTHBOPEUYMBOM WM MOXKET OBITh
HEJI0CTOBEPHOMU;

* ICTIOJIB30BATh TPHU BBITIOJTHEHUH YYEOHBIX 3aJaHUN HAYYHO--TIOMYJISPHYIO
JUTEepaTypy  (QHU3MYECKOrOo  COACpXKaHWs, CIPAaBOYHBIE MaTepUAIIbI,
pecypcol ceTu VIHTepHET, BIajeTh mMpuéMaMu KOHCTIEKTHPOBAHUS TEKCTa,
npeobpazoBanusi HHGOPMAIIUU U3 OJHOM 3HAKOBOW CUCTEMBI B APYTYIO;

e CO3/1aBaTh COOCTBEHHbIE KPATKHE MUCBMEHHBbIE M YCTHBIE COOOIIEHHUS Ha
OCHOBE 2—3 UCTOYHHKOB WHPOpPMAIUU (HU3HUECKOTO COJIEPIKAHUSA, B TOM
yrcne MyOMUYHO JeNaTh KpaTKHe COOOIIEHUS O pe3yibTaTaxX MPOEKTOB
WIM Y4eOHBIX HCCIEAOBAaHMH, NPU H3TOM TPAMOTHO HCIOJIb30BATh



U3YYCHHBI TOHATUWHBIM anmapaT Kypca (U3HKH, COIMNPOBOXAATH
BBICTYIUICHUE ITPE3EHTALlUEH;

e[IpU BBINOJIHEHUH YYEOHBIX IPOEKTOB M MCCIEAOBAHUN pacHpeneaTh
00s3aHHOCTH B TpyHIE€ B COOTBETCTBUMU C IOCTABICHHBIMU 3aJa4aMH,
CIIEIUTh 3a BBHIIOJHEHUEM IUIAHA JEUCTBUI, aJEKBATHO OLEHUBATH
COOCTBEHHBI  BKJIQJ B  JI€ATEIBHOCTb  TPYIIbI,  BBICTPAUBATH
KOMMYHUKAaTHBHOE B3aWMOJEICTBUE, YUUTHIBASI MHEHHE OKPY KAFOIIMX.

K koH1y o0yueHus B 8 kjacce npeIMeTHbIE Pe3yJIbTaThl HA 0a30BOM YPOBHE

JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOMIMXCA YMEHUM:

e ICNOJIB30BATh MOHATHS: Macca W pa3Mepbl MOJEKYJ, TEIIOBOE ABUKEHUE
aTOMOB U MOJIEKYJI, arpEeraTHbIE COCTOSIHUS BELIECTBA, KPUCTAIUNINYECKHUE U
amMopdHbIe Tela, HACBHIIICHHBIH W HEHACBHIIIEHHBIM TMap, BIIAXKHOCTb
BO3/lyXa, TEMIIEpaTypa, BHYTPEHHSS DJHEPIUs, TEIUIOBOM JIBUraTelb,
AIIEMEHTAPHBIN 3JIEKTPUUYECKUN 3apsijl, JIEKTPUUECKOE TO0JIe, TPOBOJIHUKH
U UDJIEKTPUKH, IOCTOSTHHBIA 3JIEKTPUYECKUI TOK, MATHUTHOE T0JIE;

e paznnyaTh SBJIEHUA (TEIUIOBOE pPACIIMPEHHE U CXKaTue, Terulonepeaaya,
TEIJIOBOE PaBHOBECHE, CMauYMBaHUE, KalWJUIAPHBIC SBIICHMS, UCIIAPEHUE,
KOHJIEHCAlUsl, IJIaBJIieHUe, KpUcTauiM3alus (OTBEpAEBaHUE), KHUIICHHE,
TeIuIonepeada (TemIonpoBOHOCT, KOHBEKIUS, U3ITy4YEHHE),
ANEKTpHU3ALUs Tell, B3AUMOJEHCTBUE 3aps0B, JEHCTBUS AIEKTPHUUECKOTO
TOKa, KOPOTKOE€ 3aMbIKaHHE, B3aWMOJCICTBUE MAarHUTOB, JEWCTBUE
MarHUTHOTO I0JI Ha MMPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHasE UHAYKIINA)
N0 ONHCAHWIO HUX XapaKTEpHbIX CBONCTB MU HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;

epacmo3HaBaTh MPOSIBICHHE  W3YYCHHBIX  (U3NYECKUX  SIBICHUH B
OKpYy’>XKalollleM MHUpe, B TOM 4YHuclie (U3HUECKUE SIBJICHHUS B MPUPOJIE:
IIOBEPXHOCTHOE HATSDKEHUE W KalWUIIPHBIE SBJIEHUS B IPUPOJE,
KpUCTAJUIBl B Hpupoje, uznydeHue CoiHLA, 3amMep3aHHe BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHA, UHES, CHETa, DIEKTPUUYECKUE
SBJIEHUSI B aTMocdepe, IEKTPUUECTBO >KMBBIX OPraHM3MOB, MarHUTHOE
nosie 3eMiM, Apeld MoJIocoB, posib MAarHUTHOTO MOJS JUIS JKU3HM Ha
3emiie, MOJSIPHOE CUSIHUE, TIPU 3TOM MEPEBOIUTH MPAKTHUECKYIO 3a/1a4y B
y4eOHYI0, BBIJCNATh CYHIECTBEHHbIE CBOMCTBA (NpHU3HAKH) (PU3MUYECKHUX
SIBIICHUIA;

e OIIMCHIBATh W3YUYEHHBIE CBOMCTBA TEN W (PU3NYECKHUE SIBJICHUS, UCIIOJb3YS
¢u3nyeckue BeIMUUHBI (TEMIEpaTypa, BHYTPEHHSS YHEPIHsl, KOJTUYECTBO
TEIJIOTHI, yJieJbHAs TEIJIOEMKOCTh BEIIECTBA, yJelbHas TemioTa
IUIaBJICHUS, yJeJbHas TeIJIoTa NapooOpa3oBaHMs, YJeabHas TEIioTa
CrOpaHus TOIUIMBA, KO3((UIMEHT TMOJe3HOro JCHCTBUS TEIJIOBOM



MalIMHbl, OTHOCHUTENIbHASI BJIAXKHOCTh BO3/yXa, JJIEKTPUYECKHI 3apsj,
CWJIa TOKA, JJIEKTPUYECKOE HAIPSIKEHUE, CONPOTHBIICHHE ITPOBOJIHUKA,
yAEIbHOE  CONpPOTUBIEHHWE  BellecTBa, pabora U MOIIHOCTh
ANEKTPUUECKOTO  TOKAa), MpH ONHCAHUM NPABUIBHO  TPAKTOBATh
(bU3MYECKUI CMBIC MCHOJIb3YEMbIX BEJIWYMH, 0003HAYEHUS U €AUHUIIBI
(U3NYECKUX BEIUYMH, HAXOAUTHh (POPMYJbL, CBS3bIBAIOIINE JIAHHYIO
¢u3NYeCKyl0 BEIUYMHY C JPYTUMH BEIUYMHAMHU, CTPOUTH TIpapuKu
M3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUUHH;

e XapaKTEepU30BaTh CBOWCTBA TeJ, (U3MYECKUE SBICHUS U MPOILECCHI,
WCIIOJIb3Ysl OCHOBHBIE IMOJIOKEHUS MOJEKYIIPHO--KHHETHYECKON TEOpUU
CTPOEHUs BEILECTBA, NMPUHLHUII CYNEPHO3ULUU NOJIeH (HA KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHM 3apsna, 3akoH Oma IS yJacTKa LenH, 3aKOH
Jlxoyns—JleHna, 3akOH COXpaHEHHMs DSHEPruM, IMpU HTOM JaBaTh
CJIOBECHYIO (DOPMYJUPOBKY 3aKOHA W 3aIlMCHIBATh €r0 MAaTeMaTHYECKOe
BBIPAKEHHUE;

¢ 00BACHATh (hU3MUECKHE MPOLECChl M CBOMCTBA Tel, B TOM 4YHUCIE U B
KOHTEKCTE CUTyallHil MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTEPa: BBIABIATH
MPUYUHHO-CJIEICTBEHHbBIE CBSI3U, CTPOUTH O0BSICHEHUE U3 1—2 JTOrHYeCKuX
1aroB ¢ omnopoi Ha 1-2 U3y4eHHBIX CBOMCTBA (PUBMYECKHUX SIBICHHIA,
(U3HYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

e pelath pacuéTHbIC 3a/1a4u B 2—3 NEWCTBHUSA, UCIIONB3YS 3aKOHBI U (POPMYJIBL,
CBs3bIBatONIME (U3MYECKUE BEIUYMHBI: HAa OCHOBE aHalIM3a YCIOBUS
3aJlayyl 3alUChIBaTh KPATKOE yCIOBUE, BBISBISATH HETOCTATOK JAHHBIX IS
pelIeHMs 3a7a4uM, BbIOMPATh 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE NSl €€
pelIeHMs, MPOBOAMTH pACUYETBl W CPaBHUBATH IIOJYYEHHOE 3HAYEHUE
(pM3MYECKON BEIMYMHBI C U3BECTHBIMU JIAHHBIMU;

epacmo3HaBaTb HIpPOOJIEMBbI, KOTOpPbIE MOXHO PpEUIUTh NPU TOMOIIU
(bu3MYEeCKUX METOAOB, HCIOIb3YSl ONHMCAHHE MCCIEIOBaHUS, BBIIEIATH
IIPOBEPSAEMOE  IPEAIOJIOKEHHE, OLEHMBAaTh MPABWIBHOCTh IMOPSAJIKA
IIPOBE/ICHUSI HCCIIEOBAHUS, 1€JIaTh BEIBOJBL;

e IPOBOJIUTH OTBITHI IO HAOMIOICHUIO (DU3UUECKUX SBIICHUN WU (PU3NYECKUX
CBOMCTB TeJ (KanwJUISpHbIE SBJICHUS, 3aBUCUMOCTh JABJICHHS BO3JyXa OT
ero oobEMa, TeMrepaTypbl, CKOPOCTH IIPOLIECCa OCTHIBAHUS U HArpeBaHUs
MpU U3MYYEHUU OT I[BETa W3JIydarolieil (MOrjolaroIieii) MmoBEepXHOCTH,
CKOPOCTh MCHApEeHHs] BOJbI OT TEMIIEPATypbl JKUIKOCTU M IJIOMIAIU €€
MIOBEPXHOCTH, DJJIEKTPU3ALMS TeI W B3aUMOJEHUCTBHE 3JIEKTPUUYECKUX
3aps0B, B3aUMOJICMCTBHE TMOCTOSHHBIX MAarHUTOB, BHU3yaJU3allUs
MarHUTHBIX MOJIEW MOCTOSIHHBIX MAarHUTOB, IEUCTBHUSI MAarHUTHOTO OIS HA
MNPOBOAHUK C  TOKOM, CBOMCTBA  JJICKTPOMAarHWTa,  CBOMCTBa



ANIEKTPOJBUTATENSI TOCTOSHHOIO TOKA): (POPMYJIHMPOBATH IMPOBEPSIEMBIE
IPEINOJIOKEHUs, COOUPATh YCTAHOBKY U3 MPEIJI0KEHHOTO 000pYI0BaHMS,
OIUCHIBATh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOBL;

e BBITIOJHATH MPSMbIE U3MEPEHUsI TEMIIEPATYPhbl, OTHOCUTEIBHON BIIaKHOCTH
BO3/lyXa, CHUJIBI TOKA, HANpPSOKEHUS C HCIOJIb30BAHUEM AaHAJIOTOBBIX
npuOOpPOB M JATYMKOB (PU3UYECKUX BEJIWYUH, CPABHUBATH PE3YJIbTAThI
HM3MEPEHUH ¢ yIETOM 3aJaHHON a0COFOTHOM MOTPEITHOCTH;

* IPOBOJUTH UCCJIEIOBAHUE 3aBUCUMOCTU OJIHOM (PU3MUECKON BEIMYUHBI OT
Apyrod C HCHOJb30BAaHUEM MPSMBIX M3MEpPEHUH  (3aBUCUMOCTh
CONPOTHUBJICHUS] TPOBOJHUKA OT €ro JJIMHBI, IUIOMIAJAH IONEPEYHOIO
CEYEHHMsI ¥ yAEJIBHOIO COITPOTHUBIICHHS BEUIECTBA IPOBOJIHHUKA, CHUIIBI TOKA,
UAYLIEr0 4Yepe3 MPOBOAHMK, OT HANpsDKEHWsT Ha  IPOBOJHUKE,
UCCIIEJOBAHUE IIOCJIENOBATEILHOTO M  MapalieIbHOTO0  COEAMHEHUU
MPOBOJHUKOB): IJIAHUPOBATH HCCIEAOBaHUE, COOMPATh YCTAHOBKY H
BBIIIOJIHATh W3MEPEHHUs, Clenys NpPeIIOKEHHOMY IUIaHy, (DUKCUPOBATH
pe3ynbTaThl TOJYYEHHOW 3aBUCUMOCTH B BHJAE TaOdHIl U TpadUKOB,
JieJ1aTh BBIBOJBI IO PE3yJIbTaTaM MCCIEIOBAHNUS;

¢ IPOBOJINTh KOCBEHHBbIE U3MEpPEHUd (U3UUYECKUX BEIUYUH (yIenbHas
TEIJIOEMKOCTh ~ BEILIECTBAa, COMPOTUBIEHUE TMPOBOAHMKA, pabdoTa U
MOIIIHOCTh 3JIEKTPUYECKOIO TOKA): IUIAHUPOBATh H3MEPEHUs, COOUpPATh
AKCIIEPUMEHTAJIbHYI0 YCTaHOBKY, CIENysl NPEII0KEHHON MHCTPYKLHH, U
BBIUNCIISTh 3HAUEHNE BEJIUYUHBI,

e COOMIOAATH MpaBujIa TEXHUKU O€30MacCHOCTU MpU paboTe ¢ JabopaTOPHBIM
0o00opyIOBaHUEM;

e XapaKTEepU30BaTh NPUHLUIBI  JCHCTBUS  U3YYEHHBIX NOpUOOpPOB U
TEXHUYECKUX YCTPOHCTB C OMNOpPOM HAa HX ONucaHud (B TOM 4YHUCIHE:
CHUCTEMa OTOIUIEHUS JIOMOB, TMTPOMETpP, MapoBas TypOMHA, aMmIIepMeETp,
BOJIBTMETP, CUETYUK JIIEKTPUUECKOW DHEPrUH, 3JIEKTPOOCBETUTEIbHBIC
NpUOOPBI, HArPEBATENIbHBIE ANEKTPONPUOOPHI (IPUMEPHI), JIEKTPUUECKUE
MPETOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IOCTOSSTHHOTO TOKA),
UCIIOJIb3YSl 3HAHMUSA O CBOMCTBaxX (PM3MYECKUX SIBJICHUM M HEOOXOIUMBIE
bu3nuecKkre 3aKOHOMEPHOCTH;

e pacClioO3HaBaTh IMPOCTbIE TEXHUYECKHE YCTPONUCTBA M H3MEPUTEIbHbIE
npuoOpsl O CXEeMaM M CXEMaTUYHBIM PHUCYHKaM  (3KUJIKOCTHBIM
TEPMOMETpP, TEPMOC, MCUXPOMETP, TMIPOMETP, JIBUraTelb BHYTPEHHETO
CropaHusi, AJIEKTPOCKOII, PEOCTaT), COCTABIATH CXEMBbI 3JIEKTPUUYECKUX
Henen ¢ mocjaeAoBaTe/bHbIM U MapajuieIbHBIM COEAMHEHUEM 3JIEMEHTOB,
pasnuyasi yCJI0BHbIE 0003HAUECHHMSI JIEMEHTOB JIEKTPHUUECKUX LIETICH;



e IPUBOJUTH IPUMEPHI (HAXOAUTh UH(OPMALIUIO O IPUMEPAX) NPAKTUUYECKOrO
UCIIOJIb30BAaHUSl (PU3NYECKUX 3HAHUW B TIOBCEJHEBHOM JKU3HU IJIf
obecricueHusi 0€30MaCHOCTH TMpH  OOpalleHHMH ¢ nOpudbopamMu U
TEXHUYECKUMU YCTPOWCTBAMM, COXPAHEHMSI 30pOBbS M COOIIOACHUS
HOPM 3KOJIOTUYECKOT0 MOBEJEHUS B OKPY KaIOILEH Cpee;

¢ OCYLIECTBIISATh MOWCK HH(POpPMAIMK  (PU3UYECKOTO  COJIEp)KaHUSA B
WNHTepHeTe, Ha OCHOBE HMEIOIIMXCA 3HAHUNM M IyTEM CpPaBHEHUS
JOTIOJTHUTENIbHBIX ~ MCTOYHUKOB  BBIACNATH HH(OpMaIuioo, KOTOpas
ABJISIETCS] IPOTUBOPEUYNBON MIIM MOXKET OBITh HEJOCTOBEPHOM;

¢ ICIOJIb30BATh MPU BBHINOJHEHUU Y4YEOHBIX 3aJaHUN HAayYHO--IOMYJISIPHYIO
JAUTEepaTypy  (PU3MUECKOro COACpXkaHHs, CIPaBOYHbIE MaTepHAIIbI,
pecypcebl cety HTEpHET, BilageTh NpuéMaMu KOHCIIEKTUPOBAHMS TEKCTA,
npeoOpa3zoBaHus UHPOPMAIIUU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;

e CO3/1aBaThb COOCTBEHHbIE IMCHMEHHBIE W KpPAaTKUE YCTHBIE COOOIICHMUS,
o006mass uHOpPMALMI0 U3 HECKOJBKUX HMCTOUYHHKOB (DU3UUYECKOTO
COJEpKaHUs, B TOM YHKCIEe MyOJUYHO TPEACTABIATH pPE3yJbTaThl
MPOEKTHOM WJIM HMCCIIEIOBATENbCKON NIEATETbHOCTH, MIPU 3TOM T'PaMOTHO
UCIOJIb30BaTh W3YYEHHBIM TNOHATHIHBIA anmapat Kypca (Qu3ukw,
COIMPOBOXK/IaTh BHICTYIUVICHHE MTPE3CHTALINEH;

elIp BBINOJHEHUU YYEOHBIX IPOEKTOB M HCCIEAOBAHUN (PU3MUECKUX
IPOLIECCOB paclpeAessiTh OO0S3aHHOCTH B TpYNIE B COOTBETCTBUH C
MOCTABJICHHBIMU 33/1a4aMH, CJICIUTH 32 BBHIMOJHEHUEM IUIaHa JEUCTBUM U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OLIEHMBaTh COOCTBEHHBIM BKJIaJa B
JESTENbHOCTD IPYIIIbI, BBICTPAUBATh KOMMYHHKAaTUBHOE B3aUMOJIECTBHE,
MPOSIBIISSE TOTOBHOCTH pa3peniaTb KOH(DIUKTHI.

K koHiy oOyuenus B 9 kJjacce npeaIMeTHbIE pe3ybTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

¢ CMOJB30BATh  MOHATHA: CHCTeMa OTCuéTa, MaTepuaibHas TOYKa,
TPaeKTOPHsI, OTHOCUTEIBHOCTh MEXAHUYECKOIO JBMXKEHUS, Aedopmarius
(ynpyrasi, mnjacThyeckasl), TpEHUE, LEHTPOCTPEMUTEIIBHOE YCKOPEHUE,
HEBECOMOCTh M IMEperpy3ku, LUEHTP TSKECTH, aOCOIIOTHO TBEPIOE TEO,
HEHTP TSHKECTH TBEPJOTO Tesla, paBHOBECHE, MEXaHMYECKUE KoeOaHus U
BOJIHBI, 3BYK, MH(Pa3ByK U YJIbTPa3BYK, AJIEKTPOMATHUTHBIE BOJIHBI,
IKajga 3JeKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U 1allbHO30PKOCTb,
CHEKTPbI HCIyCKaHUs U MOTJIOIIEHNUs, ab(pa-, OeTa- 1 raMmMa-u3IydeHHs,
W30TOIIBI, SI/ICPHAS] DHEPTETHKA;

e paznuyaTh SIBICHHUS (PaBHOMEPHOE M HEPAaBHOMEPHOE NPSIMOJIMHENHHOE
JIBUKEHUE, PABHOYCKOPEHHOE NPSIMOJMHENHOE ABUKEHUE, CBOOOJIHOE
NaJICHUE TEJI, PABHOMEPHOE JIBHIKEHHE 10 OKPY>KHOCTH, B3aUMOJICHCTBHE



TeJ, PEaKTUBHOE JBUXKEHHUE, KOJeOaTeJbHOE IBUKEHHUE (3aTyXarollue U
BBIHYKJIEHHbIE KOJIeOaHUs), PE30HAHC, BOJHOBOE JBUKCHHUE, OTPAKCHHE
3ByKa, MNPSIMOJIMHENHOE PaCIpOCTPaHEHUE, OTPAXKEHHUE U TPEIOMIICHUE
CBETa, II0JIHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3jioKeHue 0eIoro cBeTa B
CIEKTp U CJOXXEHUE CIHEKTPAJIbHBIX I[BETOB, JIUCIIEPCHUS CBETA,
€CTECTBEHHAsl PaJUOAKTUBHOCTh, BOSHUKHOBEHUE JIMHEUYATOrO CIEKTpa
W3IIy4YEHUS) MO OMKHCAHUIO0 UX XAPAKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;

epacCro3HaBaTh  MPOSBICHUE  M3YYCHHBIX  (U3UYECKUX  SBJICHUH B
OKpYy’KaromeM Mupe (B TOM uuciie (puU3nueckue SBJICHUS B TMPUPOJE:
MPUIUBBI U OTJIUBBI, IBUAKEHUE TIaHET COJIHEUHON CUCTEMBI, PEAKTUBHOE
IBUKCHUE IKUBBIX OPraHU3MOB, BOCIPUSTHE 3BYKOB IKUBOTHBIMH,
3eMIIETPSICEHUE, CEUCMUYECKHE BOJIHBL, IIYHaMH, 3XO0, IBETa Tell,
ONTUYECKUE SIBJICHUS B TPUPOJIEC, OMOJIOTHYECKOe NIEUCTBHUE BUAMMOTO,
yAbTPaUOIECTOBOTO U PEHTTCHOBCKOTO M3JIYyUYE€HHH, €CTECTBEHHBIM
pPaANOaKTUBHBIN (OH, KOCMHUYECKHE JY4Yd, DPAJUOAKTHUBHOE H3ITYyUCHUE
MPUPOJHBIX MHUHEpAJOB, JEUCTBUE PAAUOAKTUBHBIX W3JIYYEHUUW Ha
OpraHu3M 4YeJIOBEKAa), MPHU STOM TNEPEBOJAUTHL MPAKTUUECKYIO 3a/Jady B
y4eOHYI0, BBIJIEIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKH) (HU3UYECKUX
SIBIICHUM;

e ONTMCHIBATh W3YUYCHHBIE CBOWCTBA TEN U (PU3UUYECKHUE SIBJICHUS, HCIIONB3YS
¢bu3nyeckue BeNWYUHBI (CpelIHSAs W MIHOBEHHAs CKOPOCTh Tella MpU
HEPAaBHOMEPHOM JBIKCHHUH, YCKOpPEHHE, TEepeMeIleHHe, MyTh, YIrIoBas
CKOpPOCTh, CHJIa TPEHHMS, CUJa YIPYTrOCTHU, CHJIA TSIKECTU, YCKOPECHHUE
CBOOOJTHOTO TAJEHUs, BEC Tela, HUMITYyJbC Tella, WMIYJIbC CHIIBI,
MeXaHuueckas pabdoTa M MOIIHOCTb, MOTEHUUANbHAS DJHEPrusi Tena,
MOAHATOrO HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHLUHAIbHAS SHEPIrUsl CXKATOU
NPYXUHBI, KUHETUYECKAas DSHEPrus, IOJIHAS MEXaHUYeCKas DSHEeprus,
MEepUOJ U YacToTa KoJieOaHU, JUTMHA BOJHBI, TPOMKOCTb 3ByKa U BBICOTA
TOHA, CKOPOCTh CBETA, MOKa3aTeb MPEIOMIIECHUS CPE/bl), MPU OMUCAHUU
MPaBUIBLHO TPAKTOBaTh (U3MUECKUI CMBICT HCIOJIb3YEMbIX BEITUYHH,
0003HaYeHUsI W E€AUHUIIBI (U3UYECKUX BEIMYUH, HAXOAUTh (OPMYIIHI,
CBSI3BIBAIOUIUE JAHHYIO (PU3WYECKYIO BEIMYMUHY C JAPYTMMH BEIUYMHAMM,
CTPOUTH IpaUKu U3yYEHHBIX 3aBUCUMOCTEN (PM3UYECKUX BEJIIMUUH;

e XapaKTEepPU30BaTh CBOWCTBA TeJ, (U3MYECKUE SBICHUS W IMPOIIECCHI,
UCIIOJb3Yys 3aKOH COXPAaHEHHUs SHEPruu, 3aKOH BCEMHUPHOTO TATOTEHUS,
MPUHIUAN CYNEPHO3UIIUA CHUJI, TPHUHIUII OTHOCUTENbHOCTH [ anmies,
3aKoHbl HbIOTOHA, 3aKOH COXpAaHEHUS UMITYJIbCA, 3aKOHBl OTPAXEHUS U
MPEJIOMIICHUS] CBETA, 3aKOHBI COXPAHEHHUS 3apsJ0BOTO U MAaCCOBOTO YHCEI



OpU SACPHBIX PEAKIUSIX, MPU 3TOM JaBaTh CIOBECHYIO (POPMYIHUPOBKY
3aKOHa U 3aIMChIBATh €r0 MaTEMATUYECKOE BhIPAKEHUE;

¢ 00BACHATh (PU3MUECKHE MPOLECChl M CBOMCTBA Te€l, B TOM YHUCIE U B
KOHTEKCTE CHUTYyaIlil MPaKTUKO-OPUECHTHPOBAHHOTO XapaKTepa: BBISBIATH
NPUYUHHO--CIICJICTBEHHBIC ~ CBSI3M, CTPOUTH OOBACHEHHWE u3 2-3
JOTHYECKHX IIAaroB C OMOpPOM Ha 2—3 M3yUEHHBIX CBOWCTBA (PU3NYECKUX
SBJICHUH, PU3NUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

e pemaTh pacu€THbIE 3aa4i (OIMUPAOIIMECS HA CUCTEMY U3 2—3 ypaBHEHUM),
UCTIONB3YSl 3aKOHBI M (POPMYJIIBI, CBSI3BIBAIOIINE (PU3UUECKHE BEIWYUHBL:
HAa OCHOBE aHajlW3a YCIOBHS 3aJadd 3allMChIBaTh KPAaTKOE YCJIOBHE,
BBISIBJISITh HEOCTAIOIINE WM U30BITOUHbIE JaHHBIC, BRIOUPATH 3aKOHBI U
dbopMyIibl, HEOOXOAUMBIE TSl PELIEHUs, IPOBOAUTH PACUEThl U OLIEHUBATh
PEATMCTUYHOCTD MOTYYEHHOIO 3HaYeHHs (PU3NUECKON BEJIMUNHBI,

epacmo3HaBaTh MPOOJIEMBbI, KOTOPBIE MOXHO pEHIUTh TPHU TOMOIIH
(bu3NYECKUX METOMOB, HCIONb3Yysl OMHCAHHE HWCCIECIOBAaHUS, BBIICIATDH
IpoBepsieMOe  MPEIINOJIOKEHUE, OIICHUBATh MPABHIBHOCTh IOpSIKA
IOPOBEJCHUS  HMCCIEJAOBAHMSA, JeJlaTh BbIBOJABI, HHTEPIPETUPOBATH
pe3yIbTaThl HAOMIOIEHUH U OTIBITOB,;

* IPOBOJIUTH OTIBITHI 110 HAOMIOAEHUIO (PU3MUECKHX SABICHUN WM (PU3NIECKUX
CBOMCTB Ten (M3ydeHHe BTOpOro 3akoHa HpIOTOHA, 3aKOHa COXpaHEHUs
SHEpPruM, 3aBHCUMOCTh IEpHOJa KOJeOaHWM MPYKUHHOIO MasTHUKA OT
Macchl Ipy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTb OT aMILIUTY/bI
ManbIX  Koyie0aHWH,  TPSMOJMHEHHOE  pPAaclpOCTpaHEHHE  CBETa,
pa3ioxeHne Oeroro cBeTa B CIEKTP, M3YUCHHE CBOMCTB M300paKCHUS B
IUIOCKOM 3€pKajie M CBOMCTB HM300pa)keHHsI MpeaMeTa B coOuparomen
JMH3E, HAOMIOJEHHE CIUIOIIHBIX WU JIMHEHYaThIX CIEKTPOB H3IYUYCHHS):
CaMOCTOATENFHO COOMpaTh YCTAHOBKY M3 H30BITOUHOrO Habopa
o0Opy/lOBaHUs, ONHUCHIBATh XOJ ONbITA W €r0  Pe3yJbTaThl,
(bopmMyIHpPOBATH BHIBOBI,

¢ IPOBOJUTH NMPU HEOOXOAMMOCTH CEpPHUI0 MPSMBIX H3MEPEHM, Ompeaensis
CpelHee 3HaueHHE u3MepsAeMoll BenuuuHbl ((POKycHOE paccTosiHue
coOuparoleii JTuH3bl), OOOCHOBBIBaTH BBIOOp crocoba U3MepeHus
(M3MepUTENBHOTO MPUOOpPA);

¢ IPOBOJUTH  HCCIEAOBAHHWE 3aBHUCHUMOCTEH  (PU3MYECKUX BEIUYUH C
UCIIOJIb30BaHUEM TPSAMBIX HU3MEpPEHUH (3aBUCUMOCTH IMyTH OT BPEMEHHU
IpU PaBHOYCKOPEHHOM JIBW)KEHUHM 0O€3 HadallbHOM CKOpPOCTH, Mepuoja
KOJIe0aHUN MaTeMaTHYeCKOro MasTHUKA OT JJIMHBI HHUTH, 3aBUCHMOCTHU
yria OTpaK€HHUsl CBETa OT yria MaJeHUs W yIja MPEJIOMIICHUS OT yIJia
NaJicHus): IUIAHUPOBATh HCCJIENIOBAaHUE, CaMOCTOSITENbHO COOUpPATh



YCTaHOBKY, (PUKCHpOBaTh pe3ylbTaThl TMOJYYEHHOW 3aBUCHMOCTHU
bu3NYecKuX BEIUYHMH B BUAC TAaOJUIl U TPaPUKOB, JI€JaTh BBIBOJBI IO
pe3yJibTaTaM HCCIIEI0BaHNUS;

¢ IPOBOJUTh KOCBEHHBIE HW3MEpPEHUS (PU3NYECKUX BEIMUYUH (CpEeaHSI
CKOpPOCTh M YCKOpDEHHE Tela TpH pPaBHOYCKOPCHHOM JBW)KCHHH,
YCKOpEHHE CBOOOIHOTO MaieHUs, KECTKOCTb MPY>KUHBI, KOIPPHUIHNECHT
TPEHUSI CKOJBXKEHUS, MEXaHWYecKas pabdoTa W MOIIHOCTh, YacTOTa U
nepuoa  KojeOaHWH MaTeMaTH4ecKoro W TPYKUHHOTO MAasTHUKOB,
ONTHUYECKasl Ccujga coOuparomed JIUH3bI, PAJAUOAKTUBHBIA  (OH):
IUTAHUPOBATh HM3MEPEHHUs, COOUpaTh SKCHEPUMEHTANBbHYIO YCTAaHOBKY H
BBITIOJIHATh U3MEPEHUS, CIEIys MPEIOKECHHON WHCTPYKIIUHU, BHIYUCIISTH
3HAUYEHWE BEJIMYMHBI U aHATU3UPOBATH MOYYCHHBIC PE3YIbTATh C YUYETOM
3aJJaHHOW MTOTPEIIHOCTH U3MEPEHUH;

e cOOMIOAATH MpaBujla TEXHUKU OE30MaCHOCTU MpU paboTe ¢ JabopaTOPHBIM
o0opyIOoBaHUEM;

epa3nuyaTh OCHOBHBIE TMPU3HAKK M3YYCHHBIX (PUIWYECKUX MOJIETeH:
MaTepuaidbHas TOYKa, aOCONIOTHO TBEPAOE TENO, TOYCUHBIM HCTOYHHUK
CBETa, JydY, TOHKas IIMH3a, TUIAHETapHas MOJEJIb aToMa, HYKJIOHHas
MOJIeJIb ATOMHOTO SIPa;

e XapaKTEePU30BaTh MPHUHIUIBI  JCHCTBUA UW3YYCHHBIX TNPHUOOPOB U
TEXHUYECKHUX YCTPOMCTB C ONOpPOM Ha HX ONHCAaHUA (B TOM YHUCIE:
CIUIOMETP, NATYUKH TIOJIOKEHHUS, PACCTOSHUS M YCKOPCHHS, paKeTa,
IXOJIOT, OYKH, TMepHcKom, ¢oToanmnapar, ONTHYECKHE CBETOBOJHI,
CHEKTPOCKON, JJO3UMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBAX (PU3MYECKHX SBICHUA UM  HEoOXoauMmble (U3NYECKUE
3aKOHOMEPHOCTH;

* CTIOJIb30BAaTh CXEMbl M CXEMATHYHbIC PUCYHKH H3YYCHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTHMUYECKHUX MPOIECCOB
OpU pEIIeHUH Y4eOHO--TPAKTUYECKUX 3a/1ad, ONTHYECKHE CXEMBbl s
MOCTPOCHHUS N300paKeHH B MJIOCKOM 3epKajie U cOOMparomien JuH3e;

e IPUBOJUTH TPUMEPHI (HAXOIUTH HH(GOPMAIIHIO O IPUMEPAX) MPAKTHIECKOTO
UCTIONB30BaHUSl (U3NYECKUX 3HAHUW B TIOBCETHEBHOW IKU3HU IJIA
oOecrieyeHusi 0€30MAaCHOCTH TMpU  oOpalieHMu ¢ mnpudbopamMu U
TEXHUYECKUMHU YyCTPOWCTBAMHU, COXPAHEHHUS 3JI0POBbS U COONIOJCHUSA
HOPM 3KOJIOTUYECKOTO TMOBEJCHHS B OKPY’KaloIIEH cpeie;

¢ OCYNIECTBJIATh MOUCK HWHPOpMANMK  (PU3MUECKOTO  COJAEpKAHUS B
HuTepHeTe, caMOCTOATEIHHO (HOPMYIHPYs IOUCKOBBINA 3aMpoc, HaXOAUTh
MyTH OTpEJIeNIEHUs] JOCTOBEPHOCTH MOJYYCHHON MH(POPMAIIMH Ha OCHOBE
UMEIOTINUXCS 3HAHUH M IOTIOJTHUTEIHBIX HCTOYHHUKOB,;



¢ ICMOJIb30BATh MPU BBHINOJIHEHUU Y4EOHBIX 3aJaHUN HAay4YHO--IIOMYJIIPHYIO
AUTepaTypy  (PU3MUECKOro  COAEp:KaHMsI, CIPaBOYHBIE MaTepHalIbl,
pecypesl cety MHTEpHET, BiianeT NpuéMaMyu KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus UHPOPMALIMU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;

e CO3/1aBaThb COOCTBEHHBIE NMUCHBMEHHBIE U YCTHBIE COOOIIEHHS Ha OCHOBE
uHPOpMAIlMU U3 HECKOJbKUX HCTOYHUKOB (DHU3MUECKOTO COACpIKAHMS,
nyOJIMYHO MPEICTABISATh Pe3yIbTaThl IPOEKTHOM WIIM UCCIIEI0BATENbCKON
NEATEIBHOCTH, IPU 3TOM TIPaMOTHO  MHCIOJb30BaTh  W3YUYEHHBIN
NOHATUUHBIM anmapar K3y4yaeMoro pasiena (U3MKH U CONPOBOXKAAThH
BBICTYIUIEHHE Mpe3eHTalueil ¢ Yy4ETOM OCOOEHHOCTEH ayIuTOpHH
CBEpPCTHUKOB.



TEMATHUYECKOE IINIAHUPOBAHHUE
7 KIIACC

Koan4yecTBo 4acoB

Ne HanMeHoBaHMe pa3/ieioB U TeM
n/n MPOrpaMMbI Bcero

Pa3neu 1. ®usuka u e€ posib B IO3HAHUM OKPY/KAIOIIEro MUpa

1.1 dwusnKa - HayKa 0 IpUpoe 2
1.2 dusnueckue BETUYNHBI 2
1.3 EcTecTBeHHOHAYYHBIN METO/I O3HAHUS 2

Hroro 1o pazneny 6

Paspnen 2. IlepBoHayaibHbIE CBEACHHUS 0 CTPOCHMHU BellleCTBA

2.1 Crpoenue BemiecTsa 1

99 JIBr>KeHUEe U B3aUMOIEHCTBUE YaCTHII 5
' BEIECTBA

2.3 ArperaTHble COCTOSIHHSI BEILIECTBA 2
Hroro no pazneny 5
Pa3nen 3. /IBu:xeHue U B3auMo/ieilicTBHE TeJl

3.1 MexaHH4eCcKOe IBUKECHUE 3

3.2 Wuepuus, Macca, MIOTHOCTh 4

KoHTpoJbHbIE

padoThl

IIpakTH4eckue

padoThbI

DJIEeKTPOHHBIE
(uudgpossbie)
o0pa3oBaTe/ibHbIE

pecypchl

Bbub6mmoreka [JOK
https://m.edsoo0.ru/7f416194

Bbu6mmoreka [JOK
https://m.edsoo.ru/7f416194
bu6mmoreka [{OK
https://m.edsoo0.ru/7f416194

bu6mmoreka [{OK
https://m.edsoo0.ru/7f416194

bu6mmoreka [{OK
https://m.edsoo.ru/7f416194

bu6mmorexa [{OK
https://m.edsoo.ru/7f416194

bu6mmorexa [{OK
https://m.edsoo0.ru/7f416194

bubmuoreka [JOK



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

3.3

Cwna. Buner cun

Uroro no pazaeny

Pasnen 4. /laBiieHue TBEPABIX TeJl, dKUIAKOCTEH U ra3oB

4.1

4.2

4.3

4.4

[asnenue. Ilepenaya nqaBnenust TBEpAbIMU
TCJIaMH, ) KUAKOCTSIMHU U Ira3daMu

JlaBiaeHue xKuJIKOCTU

ATMoOcdepHOe aBiIeHHEe

JlericTBUE XKUJKOCTH U T'a3a HA MOTPYKEHHOE
B HUX TEJIO

Utoro no pazneny

Pa3znen 5. Pabora u MOIIHOCTB. JHEPrUs

5.1

5.2

5.3

Pabora 1 MormHoCTD

[IpocThie MexaHU3MBI

Mexanuyeckasi SHEPTUS

Uroro no pazgeny

PesepBHoe Bpems

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME

14

21

21

12

68

12

https://m.edsoo0.ru/7f416194

Bbu6mmoreka [JOK
https://m.edsoo0.ru/7f416194

bu6mmoreka [JOK
https://m.edsoo0.ru/7f416194

bu6mmoreka [JOK
https://m.edsoo.ru/7f416194

bu6mmoreka [JOK
https://m.edsoo.ru/7f416194

bu6mmoreka [JOK
https://m.edsoo.ru/7f416194

bu6mmoreka [JOK
https://m.edsoo0.ru/7f416194

bu6mmoreka [JOK
https://m.edsoo.ru/7f416194

bu6mmoreka [IOK
https://m.edsoo.ru/7f416194



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

8 KITIACC

Ne i/

HanmeHnoBaHue pa3jieioB U TeM
NPOrpamMMbl

Pa3pea 1. TenioBblie IBJICHUSA

11

1.2

CtpoeHue 1 CBOMCTBA BEIIECTBA

TemnnoBsle poreccsl

Uroro no pazgeny

Paznen 2. DuekTpuyeckne u MATHUTHBIE SIBJICHUS

2.1

2.2

2.3

2.4

DJIeKTpUUYECKHE 3apsiabl. 3apsKEHHbBIE Tesa
7 UX B3aUMOJIeHiCTBIE

IToCTOSIHHBIN 2TIEKTPUYECKUNA TOK
MarsuTHsbI€ SIBIECHUS

DIIeKTpOMarHuTHasK WHIYKIUS

Uroro no pazgeny

PesepBHoe Bpems

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME

KoanuyecTBO 4acoB

Beero KoHTpoJbHbIe
padoThbI
7
21 1
28
7
20 1
6 1
4
37
3
68 3

IIpakTH4eckue
padoThI

1.5

145

JIeKTPOHHBbIE
(uudpossbie)
o0pa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [JOK
https://m.edsoo.ru/7f4181ce

Bbu6moreka [JOK
https://m.edsoo.ru/7f4181ce

bu6mmoreka [JOK
https://m.edsoo.ru/7f4181ce

bu6mmoreka [JOK
https://m.edsoo.ru/7f4181ce

bu6mmoreka [{OK
https://m.edsoo.ru/7f4181ce

bub6mmoreka [{OK
https://m.edsoo.ru/7f4181ce



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

9 KITACC

KoaunvecTBo yacos
HanmeHnoBaHue pa3jieioB U TeM

Ne i/m KoHTpoJbHbIe
MpPOrpaMMbl Bcero
padoThbI
Pa3znen 1. Mexanuveckne siBJIeHUSA
11 MexaHn4yeckoe TBUKEHHE U CITIOCOOBI €ro 10
' ONMCAHUS
1.2 BzaumoneiictBue Ten 20 1
1.3 3aKOHbBI COXpaHEHUs 10
Hroro no pasneny 40
Pa3nen 2. Mexanuveckne KoJjie0aHUS U BOJTHBI
2.1 MexaHndyeckue KoyieoaHus 7
2.2 MexaHnuyeckue BOJIHBL. 3BYK 8 1
Uroro no pazneny 15

Pasznen 3. 3HeKTp0MaFHHTHO€ moJI€ U 3JICKTPOMATIHUTHBIC BOJIHBI

DJIEKTPOMArHUTHOE TOJIE U

3.1 6

AIIEKTPOMAarHUTHBIE BOJIHBI
Htoro no pazneny 6

Pa3znea 4. CBeToBbIe IBJEHUS

4.1 3aKOHBI pacIpOCTPAHEHHUS CBETA 6

IIpakTH4eckue

padoThI

JIeKTPOHHBbIE
(uudpossbie)
o0pa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a4a6

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a4a6

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a4a6

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a4a6

bu6mmoreka [{OK
https://m.edsoo.ru/7f41a4a6

Bbu6mmoreka [JOK
https://m.edsoo.ru/7f41a4a6

bubmuoreka [JOK


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

4.2 JIun3el ¥ onTUYECKKE TPUOOPHI

4.3 Paznoxenune 6eoro cBera B CIIEKTP

Uroro no pazgeny

Paznen 5. KBanroBble IBJICHUSA

51 Hcmyckanue u MoriiomeHne CBeTa aToMOM
5.2 CrtpoeHue aTOMHOTrO s1pa
5.3 S nepHble peakuuu

Utoro no pazneny

Pa3znen 6. [loBTOpuUTEIHHO0-00001IAKO NI MOYJIb

[ToBTOpEHME M 0000IIIEHNE CONEPIKAHUS

6.1
Kypca Qu3uKH 3a 7-9 knacc

Uroro no pazgeny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

6 3
3 2
15
4 1
6 1
7 1 1
17
9 2
9
102 3 27

https://m.edsoo.ru/7f41a4a6
Bbu6moreka [JOK
https://m.edsoo.ru/7f41a4a6
Bbu6moreka [JOK
https://m.edsoo.ru/7f41a4a6

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4ab

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a4ab

bu6mmoreka [OK
https://m.edsoo.ru/7f41a4a6



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

IHOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne i/

10

11

Tema ypoka

®duszuka — HayKa 0 Ipupojie. SIBjIeHus mpuposl

dusnueckue IBIECHUA
®u3nYeCKUe BEITUYMHBI U UX U3MEPEHUE

VYpok-uccnenosanue "M3mepenue remnepaTypsl
IIPU [TOMOIIH JKUJKOCTHOT'O TEPMOMETPA U
JlaTYMKa TeMIiepaTypsl"

Metoapl HaydyHOro no3Hanud. Onucanue
(u3NYECKUX SIBJIIEHUH C IIOMOILBIO MOJENIeN
VYpoxk-uccienoanue "[IpoBepka runoressr:
JANbHOCTH MOJETA MIapUKa, MyIIEHHOTO
TOPU30HTAIILHO, TeM OoJIblie, YeM Ooble
BBbICOTA ITycKa"

Crpoenue BemiectBa. ONbITHI, JOKa3bIBAIOIINE
JTUCKPETHOE CTPOCHHE BEIECTBA

I[BI/I}KGHI/IG YacCTHIl BEIICCTBa

Ypok-uccnenoanue «OMnbITH IO HAOIIOICHUIO
TETJIOBOTO PACIIUPEHUS Ta30B)»

AFpCI‘aTHBIe COCTOsIHHA BCIICCTBA

Oco0eHHOCTH arperaTHBIX COCTOSTHUN BOJIBI.
O606mmenue no pazaeny «IlepBoHauanbHbIe

Koan4yecTBo 4acoB

Bcero

=

KoHTpoibHbIe
padoThI

IIpakTHYeckue
padoThl

JIEKTPOHHBIE
nugposeie
o0pa3oBaTe/ibHbIE

pecypchbl

bu6nmoreka [JOK
https://m.edsoo.ru/ff09f72a

bu6mmorexa [IOK
https://m.edsoo.ru/ff09fe0a

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a013e

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a0378



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378

12

13

14

15

16

17

18

19

20

21

22

23

24
25

CBCIACHUSA O CTPOCHHU BCIICCTBA»

MexaHudeckoe JABUKCHUC. PaBHOMepHOC u
HEPaBHOMEPHOC IBUXKXCHUC

Ckopoctb. EnuHuIb CKOpocTr
Pacuer myTi 1 BpeMeHH IBMKCHUS

I/IHepI_II/IH. Macca — MEpa UHCPTHOCTHU TECJI

IInoTHOCTE BCIIIECTBA. Pacuer maccel 1 00beEMa
TCJa 110 €10 INJIOTHOCTH

Jlabopartopnast pabota «OrnpeaeneHne mIoTHOCTH
TBEPAOTO TEIa»

Pemrenne 3amad mo teMe "IloTHOCTE BenrecTna"

Cuna KaKk XapakTepucTUKa B3auMOJICHCTBUS TEJl.
Cuna ynpyroctu. 3akoH ['yka

JlaGopatopHnas pabota «3yueHue 3aBUCUMOCTH
pactsbxeHus (1eopMalin) Npy>kuHbI OT
IIPUIIOKEHHON CHIIBI»

SIBnenune TaroreHusa. Cua TSKECTH

CBsi3p MEX]ly CUJION TSKECTH U Maccoi Tena. Bec
tena. Pemenne 3ama4g o teme "Cuia tshxkectu"”

Cuna TsKecTH Ha Jpyrux IuiaHerax. @usznyeckue
XapaKTEPUCTUKHU IIJIAHET

Nsmepenue cuin. Jluaamomerp

Bec tena. HesecomocTh

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a05c6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a079c
bu6mmorexa [IOK
https://m.edsoo.ru/ff0a0ae4
bu6mmoreka [IOK
https://m.edsoo.ru/ff0a0c10

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a0fee

bubnuoreka [JOK
https://m.edsoo.ru/ff0al23c

bubmuoreka [JOK
https://m.edsoo.ru/ff0al778

bubmuoreka [JOK
https://m.edsoo.ru/ff0a1502

bu6mmorexa [IOK
https://m.edsoo.ru/ff0al8cc

bubmuoreka [JOK



https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
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CrnosxeHue IByX CHJI, HalIpaBJIEHHBIX 110 OAHOMN
npsiMoi. PaBHOAEHCTBYIOIAS CUIT

Pemenue 3amgau no reme "PaBHonelcTBY01IAs

CHII

Cuna tpenus u e€ Bupl. TpeHue B Ipupoje u
TEXHUKE

Jlaboparopnas pabota «/3yueHne 3aBHCUMOCTH
CHJIBI TPCHUS CKOJIBXXCHUA OT CUJIbI JaBJICHHUA U
XapakTepa CONPUKACAIONIMXCS TOBEPXHOCTEIH»

Pewienue 3amau Ha onpeneneHue
PaBHOJIEUCTBYIOIIEN CHJIBI

Pemenne 3amada mo remam: «Bec Temay,
«I"padnueckoe nzodpakeHne cuin», « CHIIb,
«PaBHOACHCTBYIOIIAS CUI»

KonrtpomnbHas padora mo Temam: «MexaHHIeCcKoe
IBIDKEHHEY», «Macca, IOTHOCTEY, «Bec Tenay,
«I"padnueckoe nzobpakenne cuim», « CHIIb)

JaBnenne. CriocoObl yMEHBILIEHUS U YBETUUEHHUS
JIaBJICHHUS

JlaBneHue ra3a. 3aBUCUMOCTb JaBJICHHS Ta3a OT
00BEMa, TEMITEPaTy Pl

[Tepenava naBneHus TBEPALIMU TEIAMH,
JKUIKOCTSIMH U razaMu. 3akoH Ilackais
JlaBieHue B )KUIKOCTH U T'a3e, BEI3BAHHOE
JICHCTBHEM CHIIBI TSKCCTH

Pemenue 3amad mo treme «JlaBneHue B JKHIAKOCTH
1 rase. 3akoH [Tackamns»

https://m.edsoo.ru/ff0al778

bu6nuoreka [JOK
https://m.edsoo.ru/ff0ala70

bu6mmoreka [IOK
https://m.edsoo.ru/ff0alb9c

bu6nuoreka [JOK
https://m.edsoo.ru/ff0alcc8

bu6mmorexa [IOK
https://m.edsoo.ru/ff0alde0

bu6nuoreka [JOK
https://m.edsoo.ru/ff0a20a6

bub6mmorexa [IOK
https://m.edsoo.ru/ff0a2376

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a25b0

bubmmoreka [JOK
https://m.edsoo.ru/ff0a2718

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a2826



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
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Coolmrarommuecs: CoCcy bl

I'mnpasnnueckwii npece

Manomertpsl. [1opiiHeBOH KUIKOCTHBIN HACOC

ATmochepa 3eMiH U IpUYHUHBL €€
CYILLIECTBOBaHUS

Bec Bo3nyxa. ATmocepHoe aBieHne

N3mepenue atmocdepHoro aasneHus. OnbIT
Toppuyennu

3aBUCUMOCTB aTMOC(EPHOTO JaBICHUS OT
BBICOTHI HaJ] YPOBHEM MODS
bapomertp-anepoua. ATMocdepHoe AaBIeHHE Ha
pa3IMYHBIX BBICOTaX

Pemenue 3amayd mo reme " ATmochepHoe
naBieHue"

[lelicTBHe )KUIKOCTH U Ta3a HA OTPYKEHHOE B
HUX TeN0. ApXHUME0Ba CUlia

JlaGopatopHnas pabota «OnpeneneHue
BBITAJIKUBAIOLIEH CHJIbI, AEHCTBYIOIIEH HA TEJIO,
MOTPYKEHHOE B KHUJIKOCTb)

Jlaboparopnas pabota no teme «lccrnenopanue
3aBHCHUMOCTH Beca Tejla B BOjIe 0T 00bEMa
MOTPYKEHHOMU B )KMJIKOCTb YaCTHU TEJIay

[InaBanue Ten

Jlaboparopnas padota "KoHcTpyupoBanue

bubmmoreka [JOK
https://m.edsoo.ru/ff0a2970

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3136

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a2b5a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a2b5a

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a2da8

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a2fc4

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a2fc4

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3276

bubnuoreka [JOK
https://m.edsoo.ru/ff0a33fc

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

bubmuoreka [JOK
https://m.edsoo.ru/ff0a3a96



https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
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63

apeoMeTpa WM KOHCTPYUPOBAHUE JIOJKH U
onpeeneHue e€ rpy30noabEMHOCTH"

Pemenne 3amau no remam: «IlnaBanue cyos.
BosnyxomnaBanue», «/laBneHne TBEpabIX TEI,
KHUJKOCTEH U ra30B»

KonTponpeHas padora o reme «/laBieHue
TBEPABIX TEJ, )KUAKOCTEH U Ta30B»

Mexanudeckas paborta

Momtgocts. EAuHUIBEI MOIITHOCTH

VYpok-uccnenoBanue "Pacy€T MOIIHOCTH,
pa3BUBaEMOM MpHU NMOIBEME MO JIeCTHUIIE"
IIpocteie MexaHu3Msl. Peruar. PaBHOBecue cuil
Ha pblyare

Prruaru B TexHuKe, OBITY U IPUPOJIE.
JlaGopatopHnas pabora «MccnenoBanue ycioBui
paBHOBECHSI pplUara»

Pemenue 3ana4 no teme «YClI0OBUSL paBHOBECUS
pbIyara»

KoaddumumeHT monezHoro aeicTBUs MEXaHU3MA.

Jlabopartopnas pabora «M3mepenne KIT]
HaKJIOHHOM TIOCKOCTH»

Pemenue 3amgau mo reme "PabGoTa, MOIIHOCT®,
KHH"

MexaHuueckas SHEPTIH. Kunernueckas u
MNOTCHIUAJIbHAA SHCPIUa

3aKOH COXpaHEHHSI MEXaHUYECKON SHEPIUU

0.5

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3654

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3f82

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a3f82

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a478e

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a48a6

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

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a4252

bu6mmorexa [IOK



https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
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YPOK-3KCIIEpUMEHT 110 TEME
"DKCIepUMEHTAIbHOE OIPEIETICHUE U3MEHEHUS
KMHETUYECKOMN U MOTEHIUAILHON YHEPTUU IIPU
CKaThIBaHUHU TeJia 110 HAKJIOHHOM miockocTu"

Konrponsnas padora no teme «Pabora u
MOILHOCTb. DHEPTU»

PesepBHbIii ypok. PaboTa ¢ TekcTamu 1mo teme
"MexaHnueckoe aBHKeHue"

PesepBHblii ypok. Pabota ¢ TekcTamu 1o TeMe
"JlaBneHue TBEPABIX TEJ, KUIKOCTEH U Ta30B"
PezepaHbliil ypok. Pabota ¢ Tekctamu 1o teme
"Pabora. MomtHoCTh. DHEprus"

OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

12

https://m.edsoo.ru/ff0a4360

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a4ee6

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



https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

8 KITIACC

Ne i/

10

11

Tema ypoka

OcCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-
KMHETUYECKOW TEOPUU U UX OIIBITHBIE
IIOATBEPKICHUS

Macca u pa3mep aTOMOB U MOJICKYJT

Mopenu TBEPOTO, )KUJIKOTO M Ta3000pa3HOTO
COCTOSIHUHU BellleCTBa

OObscHeHne CBOMCTB TBEPAOTO, )KUIKOTO U
ra3000pa3HOro COCTOSIHUI BelllecTBa HA OCHOBE
IOJIO)KEHUI MOJIEKYJISIPHO-KUHETUUECKON TEOPUH

Kpucrannmaeckue u amopdHsbie Tena

CmaunBaHue ¥ KamWUIIpHOCTh. [ToBepxHOCTHOE
HAaTSKEHHE

TemnnoBoe pacuIMpeHue U cKaTue

Temnepatypa. CBsi3b TEMIIEpaTypbl CO CKOPOCTHIO
TETJIOBOTO JABUKCHUS YaCTHI]

Buytpennss sneprus. CriocoObl n3MEeHEHHS
BHYTPEHHEHN YHEPrun

Bune! Temnonepenauu

VYpoxk-koHpepenuus "[Ipakruyeckoe

KoanuyecTBO 4acos

Bcero

KoHTpoibHbIe
padoThI

IIpakTHYeckue
padoTsbI

DJIeKTPOHHbIE
nugposeie
o0pa3oBaTe/ibHbIE

pecypchbl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a5256

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a540e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a5800

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a5530

bubnuoreka [JOK
https://m.edsoo.ru/ff0a5a26

bubmuoreka [JOK
https://m.edsoo.ru/ff0a5c60

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a6412

bubmuoreka [JOK



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
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HMCIOJIb30BAHHUE TEIIOBLIX CBOMCTB BCIICCTB U
MaTEpUAJIOB B LIEAX dHEprocoepexenus”

KomunuectBo TemioTrl. Y aeabHas TEINIOEMKOCTD

VYpaBHeHHe TemoBoro 6ananca. TemioooMeH u
TEIUIOBOE PaBHOBECUE

Jlaboparopnast pabota "HccnenoBanue siBaeHUs
TEII000MeHa PU CMEUIMBAaHUH XOJIOJHOMN U
ropsiaeit Boanl"

Pacuer konmdecTBa TEMIOTHI, HEOOXOIUMOTO JJIS
HarpeBaHus TeJa M BBIICISIEMOTO UM TIPU
OXJTAKJCHUH

Jlaboparopnas padota "Onpenenenue yneapHON
TEIJIOEMKOCTH BelecTna”

3Hepr1/1;1 TOIIJINBA. YI[eJIBHaSI TCIJIOTA CTOpAaHUA

IInaBneHue u OTBCPACBAHUC KPUCTAJUIMYCCKUX TCII.
VY aenpHas TEMIOTa MIaBJICHUS

Jlaboparopnas padota "OnpeeneHue yaenbHOu
TETUIOTHI TIJIaBJICHUS Jibaa"

[TapooGpa3zoBanue u kKoHaeHcanus. Mcmapenue

Kunenue. Y nenpHas temiota mapooOpa3oBaHus U
KOHJEHCALlUU. 3aBUCUMOCTh TEMIIEpaTypbl KUIIEHUS
0T aTMOC(epHOTO TaBICHUS

Bnaxxnocts Bozmyxa. JlabopaTopHast pabota
"OnpeneneHne OTHOCUTEIHLHON BIaKHOCTH
BO3qyXa"

https://m.edsoo.ru/ff0a65c0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a6976

bu6nmoreka [IOK
https://m.edsoo.ru/ff0a7088

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a6a98

bubmmoreka [JOK
https://m.edsoo.ru/ff0aébb0

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a7b5a

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a71d2

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a72fe

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a740c

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a786¢

bubmuoreka [JOK
https://m.edsoo.ru/ff0a7628



https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
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Pemrenue 3anau Ha onpeneneHue BIaXKHOCTH
BO3JyXa

[TpuHtKIIEI pabOTHI TEIIOBBIX ABUTaTENeH. [TapoBas
TypOuHa. /[Buratens BHyTPEHHETO CrOpaHus

KII[ TermoBoro nBuraresns. TeniaoBele ABUTATENN U
3alIUTa OKPYKaroIIEeH cpeIbl

3aKOH COXpaHEHUs U MPEBPAICHHS YHEPTUU B

TCIJIOBBIX ITPOLIECCax

[ToaroroBka K KOHTPOJILHOM paboTe MO TEME
"TennoBsie siBieHUs. MI3MeHEeHNe arperaTHbix
COCTOSIHUH BemecTna"

Kontponbnas pabota mo teme "TemioBbie ssBICHUS.
M3MeHeHue arperaTHeIX COCTOSIHUM BelecTna'
Dnektpusalus Teu. [[Ba pojsia aIeKTpUIeCcKux
3apsJi0B

Ypok-uccnenoBanue "IneKTpU3aLus TEI
WHIYKUHUEW U TIPU COTIPUKOCHOBEHUH"

B3aumoneiicTBre 3apskeHHBIX Tell. 3akoH Kynona

Onexrpuueckoe noie. HanpskeHHOCTH
aneKkTpudeckoro noss. [IpuHnun cynepnosunuun
JIEKTPUYECKUX TOJIEH

Hocurenu snekTpudeckux 3apsaoB. DJIeMEHTapHbIN
3apsig. CTpoeHue atoMa

IIpoBOAHMKY M TUAIIEKTPUKU. 3aKOH COXPAHEHHUS
ANEKTPUYECKOTO 3apsaa

Pemenue 3amau Ha MMPUMCHCHUC CBOMCTB
QJICKTPHUYCCKUX 3apsa10B

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7c7c

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a83f2

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a86ae

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a87e4

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a8a0a

bubmuoreka [JOK
https://m.edsoo.ru/ff0a8ef6

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a90cc



https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
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DNEKTPUUYECKUI TOK, YCIOBHUS €TI0 CYILIECTBOBAHMSI.

M cTOYHMKH AJIEKTPUYECKOTO TOKA
JIeHCTBUA DIIEKTPUYECKOTO TOKA

VYpok-uccnenosanue "JlelicTBUE IEKTPUIECKOTO
T0JIsI HA IPOBOJAHUKHU U AUDJIEKTPUKH"
DNEeKTpUUYECKUN TOK B METaJUIAX, KUAKOCTIX U
razax

DnexTpuyeckas Lenb U €€ COCTaBHbIE YaCcTU
Cuna Toka. JlabopartopHas pabora "M3mepenue u
peryMpoBaHue CUibl TOKA"

DnexTpuyeckoe HanpsikeHue. BoabTmerp.
Jlaboparopnast pabota "U3mepenne u
peryinpoBaHue HanpsoKeHus"

CormpoTuBiieHHE IPOBOAHUKA. Y ICIIBHOE
COIIPOTHBIICHHUE BEILIECTBA

JlaGopaTopHnast pabota "3aBUCUMOCTh
AJIEKTPUUYECKOTO COMTPOTHBIICHUS TPOBOIHUKA OT
€ro JUIMHBI, TUTOIA/IA TIOTIEPEYHOTO CEYCHUS U
Marepuana"

3aBUCHUMOCTb CUJIbI TOKA OT HANPSHKEHMsI. 3aKOH
OmMa 1t yyacTka Lenu

Jlaboparopnas padota "UccnenoBanue

3aBHCUMOCTH CHJIBI TOKA, HIYIIETO Yepe3 Pe3UCTop,

OT COIIPOTHUBIICHHSI PE3UCTOPA M HANPSKEHUS Ha
pe3uctope"

[TocnenoBarenbHOE U NApaLIEIBHOE COCIUHEHUS
IIPOBOJTHUKOB

0.5

0.5

bubmmoreka [JOK
https://m.edsoo.ru/ff0a95a4

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a96b2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a9838

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a8bd6

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a9e14

bubnuoreka [JOK
https://m.edsoo.ru/ff0aa738

bu6nmoreka [JOK
https://m.edsoo.ru/ff0aa738

bu6mmoreka [IOK
https://m.edsoo.ru/ff0aa44a

bu6mmorexa [IOK
https://m.edsoo.ru/ff0aa04e



https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
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JlaGopatopHnas pabora "IIpoBepka mpaBuia
CJIOKEHMSI HAIIPSLDKEHUH TIPU 110CIIE0BATEIbHOM
COCIMHEHHH JIBYX PE3UCTOPOB"

Jlaboparopnas pabota "IIpoBepka npaBuia amus
CWJIBI TOKA IIPU MapauIeIbHOM COEAMHEHUN
pe3ucTopoB”

Pemenne 3a1a4 Ha IPUMCHCHUEC 3aKOHA Owma JJIA
Pa3IMYIHOTO COCAUMHCHUS ITPOBOJHUKOB

PaboTa 1 MOIITHOCTH JIEKTPUUECKOTO TOKA. 3aKOH
Hxoyins-Jlenna

JlaGopatopHnas pabota "Onpeznenenue padoThl 1
MOIIHOCTH 3JEKTPUUECKOTO ToKa"

DNEeKTPUYECKHE IIETH U MTOTPeOuTen
ANEKTPUIECKOM dHEepruu B ObITYy. KopoTkoe
3aMbBIKAHHUE

[ToaroroBka Kk KOHTPOJIBHOU paboTe MO TEMe
"DnexTpuueckre 3apsaabl. 3apsIKCHHBIEC TeJla U KX
B3auMoiecTBUs. [IoCTOSTHHBIN AEeKTpUUECKUM TOK"
KonTponbHas padbota no teme "IneKkTpuueckue
3apsibl. 3apsKEHHBIC Tela U UX B3aUMOJICHCTBUA.
[TocTosTHHBIN 2EKTPUIECKHNA TOK"

ITocTossHHBIE MATHUTHI, UX B3aMMOCHCTBHC
VYpoxk-uccnenopanue "M3ydeHune noueil moCTOSTHHBIX
MarHuToB"

MarsuTtHoe nojie. MaraHuTHoOe noJie 3eMJIA B €T0

3HAYEHHE [T KU3HU Ha 3emie

OngpIT 3pCTeL[a. MarsuTHoe oJe QJICKTPHUYICCKOI'O
TOKa MarautHoe mosje KaTylliK1 ¢ TOKOM

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

bu6nmoreka [IOK
https://m.edsoo.ru/ff0aadle

bu6mmoreka [IOK
https://m.edsoo.ru/ff0aaf8a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ab124

bub6mmoreka [IOK
https://m.edsoo.ru/ff0ab3e0

bu6mmorexa [IOK
https://m.edsoo.ru/ff0ab660

bub6mmoreka [IOK
https://m.edsoo.ru/ff0abd2c

bubmmoreka [JOK
https://m.edsoo.ru/ff0abea8

bu6mmorexa [IOK
https://m.edsoo.ru/ff0ac3d0

bubmuoreka [JOK
https://m.edsoo.ru/ff0acOba

bu6mmorexa [IOK
https://m.edsoo.ru/ff0acld2



https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
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61

62

63

64

65

66

67

68

[IpuMeHeHHe HIEKTPOMArHUTOB B TEXHUKE.
Jlaboparopnas padota "M3ydeHue aeiicTBUS
MarHMUTHOTO TI0JISI Ha MMPOBOIHHUK C TOKOM"

QHCKTpOI[BI/IFaTeJIB IIOCTOAHHOI'O TOKA.

Hcnons3oBanue 3J'IeKTpOI[BI/IFaTeJIeI‘/’f B TCXHUYCCKHUX

yCTpoiicTBax U Ha TpaHcnopre. JlJabopaTopHas
pabota "KoHcTpyupoBanue u u3yueHue padoThI
aeKTpoBHUraTess"

OmnbiTel @apazest. 3aKOH 31EKTPOMarHUTHOM
nHaykuuu. [Ipasuno Jlenna

Onektporereparop. CriocoObl MOTydeHUS
AJIEKTPUUYECKOW DHEPTUU. DIEKTPOCTAHIIUH HA
BO300HOBIISIEMBIX UCTOYHUKAX SHEPTUH

[ToaroroBka Kk KOHTPOJIBHOU paboTe MO TEMe
"DNeKTpUYeCKUe U MarHUTHHIE SIBJICHUS"
KonrposnbHas pabora o Teme "DiIeKTpUdecKre u
MarHuTHBIC sIBJICHUS"

PesepBHbIil ypok. PabGoTta ¢ TekcTamu o Teme
"TennoBeie siBIeHUS"

PesepBHblii ypok. Pabota ¢ TekcTamu 1o TeMe

"ITocTOSTHHBIN 3IEKTPUYECKHUIA TOK"

PezepBHblii ypok. Pabota ¢ Tekctamu 1o teme
"MaruuTHbI€ sIBJICHUS"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

0.5

145

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

bu6nuoreka [JOK
https://m.edsoo.ru/ff0ac86¢c

bu6nmoreka [JOK
https://m.edsoo.ru/ff0acb14

bu6mmorexa [IOK
https://m.edsoo.ru/ff0accse

bu6nuoreka [JOK
https://m.edsoo.ru/ffO0acdc6



https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

9 KITACC

Ne
n/n

10

11

12

Tema ypoka

Mexanunveckoe IBrxeHrne. MarepraibHas TOUKA

Cucrema orcueta. OTHOCUTENLHOCTh
MECXaHUYCCKOIo ABMKCHUA

PaBHOMepHOG HpﬂMOJ’IHHCﬁHO@ JABHIKCHUC

HepaBHOMepHOC prlMOJ’IHHCﬁHOC JBHKCHUC.
CpC,Z[HHH U MTHOBCHHAA CKOPOCTb

[IpssMonrHETHOE PaBHOYCKOPEHHOE IBUKECHHUE.
Yckopenue

CKopocTh NPSIMOJIMHENHOTO PABHOYCKOPEHHOTO
neuxenus. ['paduk ckopoctu

JlaGopaTopHnas pabota "OnpeneneHne yCKOpeHus
TeJa IpU PaBHOYCKOPEHHOM JIBUKEHUH T10
HaKJIOHHOM miockocTh"

CBo6oauoe nagenne ten. Onwitel [anunes

PaBHOMEpHOE nBHXKEHNE IO OKpyx)HOCTH. [lepnoa u
yacToTa oopaieHus. JluneitHas u yriaoBast CKOpocTu

LleHTpOCTpEMUTENBHOE YCKOPEHUE

Ilepsslii 3ak0H HproTOHA. BEKTOpP CHItB

Bropoii 3akon HeroTona. PaBHoelicTBy01as cuna

KoanuyecTBO 4acos

Bcero

KoHTpoibHbIe
padoThI

IIpakTHYeckue
padoTsbI

DJIeKTPOHHbIE
nugposeie
o0pa3oBaTe/ibHbIE

pecypchbl

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0ad474

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ad19a

bu6mmoreka [{OK
https://m.edsoo.ru/ff0ad8d4

bu6nmoreka [JOK
https://m.edsoo.ru/ff0adb18

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0ael76

bu6mmorexa [IOK
https://m.edsoo.ru/ff0ae612

bu6mmorexa [IOK
https://m.edsoo.ru/ff0ae72a



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a

13

14

15
16

17

18

19

20

21

22

23

24

25

26

Tpertwnit 3akon HetoTona. Cyrneprno3unus Cui

Pemenue 3agau Ha npuMeHeHne 3aKk0HOB HproToHa

Cuna ynpyroctu. 3akoH ['yka

Pemenue 3anau no teme «Cusa yrnpyroctu»

JlabopaTtopHnas pabota «OnpeesieHue KeCTKOCTH
MPYKUHBD

Cuna tpenus

Pemenue 3anau no teme «Cuina TpeHus»

JlaGopatopHas pabota "OnpezneneHue
KOX(pUITUEHTA TPSHHSI CKOJbKCHUS "

Penrenue 3amaud mo teMe "3akousl HeroTona. Cuia
yrpyroctu. Cuna tpeHus"

Cwuia TSHKECTH U 3aKOH BCEMUPHOTO TATOTEHUSI.
YckopeHue cBOOOTHOTO TaICHUS
Ypok-koHpepenmus "JIBmkeHne Tel BOKPYT
rpaBUTalMOHHOrO 1eHTpa (CoHevHast cucTema).
lamaktuku"

Pewenne 3amgau no teme "Cuna TS>KECTH U 3aKOH
BCEMHUPHOI'O TATOTCHUS"

ITepBast kocmuyeckasi ckopocTb. HeBecoMocTh 1
Heperpy3Ku

PaBHOBecue MaTrepuanbHOR TOUKH. AOCOIIOTHO
TBEpHOE Teso. PaBHOBECHE TBEPAOrO TENA C

bubmuoreka [JOK
https://m.edsoo.ru/ff0ae982

bu6mmoreka [IOK
https://m.edsoo.ru/ff0aeb6c

bu6mmorexa [IOK
https://m.edsoo.ru/ff0aeca2

bu6nuoreka [JOK
https://m.edsoo.ru/ff0aee28

bub6mmoreka [IOK
https://m.edsoo.ru/ff0af738
bubnuoreka [JOK
https://m.edsoo.ru/ff0afa26

bu6nmoreka [JOK
https://m.edsoo.ru/ffOaf8be

bu6mmorexa [IOK
https://m.edsoo.ru/ffOafb8e

bu6mmorexa [IOK
https://m.edsoo.ru/ff0af044

bu6mmorexa [IOK
https://m.edsoo.ru/ff0af5f8

bu6mmorexa [IOK
https://m.edsoo.ru/ff0af33c

bubmuoreka [JOK
https://m.edsoo.ru/ff0afe36



https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36

27

28

29

30

31

32

33

34

35

36

37

38

39

40

3aKpEIUIEHHOW OCBIO BPALLCHHUS
MowmeHT cuibl. LleHTp TsbkecTn

Pemenue 3anau no teme "MomeHT cuinbl. LienTp
TsKeCTH"

[ToarotoBka Kk KOHTPOJIBHOU paboTE MO TEMe
"Mexanndeckoe aBrkenne. Bzaumonelictsue ten"

KonTponbHas pabora no teme "Mexanndeckoe
nBwxkenue. Bzaumonencraue tea"

Nmnynbe Tena. Umnynbsc cuiibl. 3aKOH COXpaHEHUS
UMITyJIbCa. YIIPYyroe U HEYIPyroe B3auMOACICTBIE

Pemienue 3amad no teme "3akoH COXpaHEHUS
ummyJbca'

VYpoxk-koHpepennus "PeakTuBHOE IBUKEHUE B
MPUPOJIE U TEXHUKE"

Mexannyeckasi paboTa U MOIITHOCTh

Pabora cuibl TsKECTH, CUITBI YIPYTOCTH U CHJIBI
TPEHHUS

JlaGopatopHas pabota «OnpeaeneHne paboThl CHIIBI
TpPEeHHUsI IPU PABHOMEPHOM JIBIKEHUU Tella 10
TOPU30HTAJILHOM MOBEPXHOCTH»

CBs3b sHepruu u padboTsl. [loTeHnanbHas 3Heprus

Kunernueckas sHeprus. Teopema 0 KHUHETUYECKON
JHEPruu

3aKkoH COXPAHCHUS SHCPIrU B MCXAHUKC

JlaGopaTopHnas paborta «/3yueHue 3akoHa
COXpaHECHHS YHEPTUNY

bu6nuoreka [JOK
https://m.edsoo.ru/ff0b02b4

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b0408

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb06ec

bu6nuoreka [JOK
https://m.edsoo.ru/ffOb07fa

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b096¢c

bub6mmoreka [IOK
https://m.edsoo.ru/ffOb0a84

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

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

bu6mmorexa [IOK
https://m.edsoo.ru/ffOb12fe



https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe

41

42

43

44

45

46

47

48

49

50

51

52

53

54

KonebarenpHoe NBUKEHUE U €TI0 XapaKTEPUCTUKA

3aryxaromue konebanus. BeiHyX/1eHHBIE
kosnebanus. Pesonanc

MareMaTu4ecKui U NPy KUHHBIM MasTHUKH
VYpok-uccienoBanue «3aBUCUMOCTb IIEpHUO/Ia
KoJIe0aHUM OT )KECTKOCTH MPY>KUHBI K MAaCChl TPy3a»
[IpeBparienue 3HEprun Npu MEXaAaHUUECKUX
KOJICOAHUAX

JlaboparopHnas pabota «Onpeenenrue 4acToThl U
nepuoaa KojaebaHui mpyKMHHOTO MasSTHUKA
JlaGopaTtopHnas pabota «I[IpoBepka HE3aBUCUMOCTH
nepuoja KojaebaHui rpy3a, MOABEIIEHHOTO K HUTH,
OT Macchl rpy3a»

Mexannyeckue BoJaHBI. CBONCTBA MEXaHUYECKUX
BOJIH. [IpofosbpHBIE U TONIEpEYHBIE BOJIHBI
Ypok-koHpepeHnus "MexaHUYecKre BOJIHBI B
TBEpOM Tene. CeililcMuueckre BOIHBI"

3ByK. PacnipocTpanenue u oTpakeHHe 3ByKa
Ypok-uccnenoBanue "Habnronenne 3aBUCUMOCTH
BBICOTHI 3ByKa OT 4aCTOTHI"

I'poMKOCTB 3ByKa U BBICOTA TOHA. AKYCTUUYECKHI
pe30HaHC

VYpok-kouhepenuus "YapTpa3Byk u HPpa3ByK B
MPUPOJIC U TEXHUKE"

[MonroroBka K KOHTPOJIBHOU pabOTE MO TeMe
"3akoHbI COXpaHeHHs. MexaHnuecKue KoieOaHus u
BOJIHBI"

bubmuoreka [JOK
https://m.edsoo.ru/ff0b1858

bu6nuoreka [JOK
https://m.edsoo.ru/ff0b20f0

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

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

bu6mmorexa [IOK
https://m.edsoo.ru/ffOb197a

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

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b23ca

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



https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
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56

57

58

59

60

61

62

63

64

65

66

67

KonTponpHas padora o Teme "3aKOHBI COXpaHEHUSI.
Mexannueckue KoueOaHusi ¥ BOJHBI"

DNEeKTPOMarHUTHOE MoJje. DIEeKTPOMarHUTHbIE
BOJIHBI

CBoOIiCTBA JIEKTPOMArHUTHBIX BOJTH
Ypok-koHpepennus "[lkana 31eKTpoMarHuTHBIX

BOJIH. I/ICHOJIB3OBEIHI/IG C-)JIGKTpOMaI‘HI/ITHBIX BOJIH HJIs1
COTOBO¥ CBA31"

Ypoxk-uccienopanue "M3yuenne CBOMCTB
AIEKTPOMArHUTHBIX BOJIH C TIOMOIIBIO MOOMIIBEHOTO
tenedona"

Pemenne 3aa4 Ha ONpeCACIICHUE YaCTOThI U JJIMHEBI
BHGKTpOMaFHHTHOﬁ BOJIHBI

DneKkTpoMarHuTHas npuposa cBera. CKopocTh CBETa.

BosHOBBIE CBOICTBA CBETA
Hcrounuku ceera. [IpsmonunenHoe
pacnpocTtpaHeHue cBeta. 3atMeHus ConHua u JIyHsl

3aKoH OoTpaxkeHus cBeTa. 3epkana. Pemenne 3amau
Ha NMPUMEHEHHE 3aKOHa OTPAXKEHUs CBETa

[Ipenomiienne cBeta. 3aKOH IPEIOMIIEHUS CBETA

[TonHOE BHYTpEHHEE OTpaKEHUE CBETA.
Hcnonp30BaHue OJTHOTO BHYTPEHHETO OTPAKCHMS B

OIITHYECKHUX CBETOBOJAX

JlaGopatopHas pabota "HccnenoBanue 3aBUCUMOCTH
yTJ1a IPEeIOMIIEHHSI CBETOBOTO JIy4a OT YIJIa MaJAeHHs
nn

Ha TPaHUIIE "BO3TyX-CTEKIIO

Ypok-koHpepenmus "Vcnonb30BaHne TOTHOTO

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb2abe

bu6nmoreka [IOK
https://m.edsoo.ru/ffOb2fe6

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb2c6¢

bu6nuoreka [JOK
https://m.edsoo.ru/ff0b31d0

bu6nmoreka [JOK
https://m.edsoo.ru/ff0b3658

bu6mmorexa [IOK
https://m.edsoo.ru/ffOb38c4

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb3aea

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b3c5c¢c



https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
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69

70

71

72

73

74

75

76

77

78
79

BHYTPEHHETO OTPAXKEHUS: CBETOBO/IbI,
ONTHKOBOJIOKOHHAS CBA3L'"

JInna3el. OnTHYecKas CHIIa JIMH3BI

[TocTpoenue nu3oOpaxeHuit B IMH3aX

JlaGopatopHas pabota "Onpenenenue GoKycHOro
pPaccTOsIHUA U ONTHYECKOW CHIIBI COOMparoIIeit
JUH3BI"

Ypok-koHpepenmus "OnTudeckre TMH30BbIC
npudopsr”

I'ma3 kak onrTuyeckas cucTeMa. 3peHI/I€

VYpok-kondepennus "Jledektsl 3penus. Kak
COXpaHUTH 3peHue"

Paznoxenne 6enoro cBera B cieKTp. OMBITHI
Herorona. CnoxeHne ClIeKTpaJbHbIX IBETOB.
Hucnepcus ceera

JlaGopaTtopHnast pabota "ONBITHI 110 Pa3T0KEHUIO
0eIIoro CBETa B CIIEKTP M BOCIIPHITHIO IIBETA
npeaMETOB IIPpU UX Ha6HIOI[eHI/II/I 4Cpe3 IBCTOBLIC

buapTpH"
VYpoxk-npaktukym "BogHOBBIE CBOMCTBA CBETA:!
mucriepcust, nHTepdepeHnns u qudpakams'

OmnbiThl Pesepdopaa u muianerapHast Moziesnb aToMa

IToctynater bopa. Moaens atoma bopa

I/ICHYCKaHI/IC U IOTJIOIICHHUE CBETA aTOMOM. KBaHTBI.

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb3f2c

bu6nuoreka [JOK
https://m.edsoo.ru/ffOb444a

bu6nuoreka [JOK
https://m.edsoo.ru/ff0b4206

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc0a7e

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b4684

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c0f4c

bu6nuoreka [JOK
https://m.edsoo.ru/ff0cOe2a

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

bu6mmorexa [IOK


https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
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93

JIuneiyaTele CIIEKTPBI

VYpok-nipaktukyM "HalroieHre cieKTpoB
UCITyCKaHus"

PannoakTuBHOCTE M €€ BUIIBI
Ctpoenue aToMHOTO siapa. HykinonHnas Mojens

PannoakTuBHBIC MMpEeBpalICHUA. H3oTomnsl

Pentenue 3amau mo treMe: "PagyuoakTuBHEIE
npeBpauieHus"

[Tepron nonypacnana

Ypok-koHpepennus "PagnoakTuBHbIC U3TYUYCHHS B
IIPUPOJIE, MEINULINHE, TEXHUKE"

SAnepHsie peakiui. 3aKOHBI COXPAHEHUS 3aPSA0BOTO
¥ MacCcOBOT'O YHCeT

DHeprusi CBSI3u aTOMHBIX sifiep. CBsI3b MacChl U
SHEPTUH

Pemenue 3anau no teme "Anepusie peakuun”
Peaxnuu cunTesa u nenenus saep. Mcrounuku
sHepruu CoJiHIIa U 3BE3]T

Ypok-koHpepeHmus "SnepHas SHEpreTHKa.
JlelicTBUA paIMOaKTUBHBIX W3JIyUYCHHUI Ha KUBbBIC
OpraHu3MbI"

[ToaroroBka Kk KOHTPOILHOU paboTE MO TeMe
"DeKTpOMarHUTHOE MoJj€e. DIEKTPOMAarHUTHbIE
BosiHbl. KBaHTOBBIE sIBIIEHUS"

KonTtponbHas pabota o Teme "DeKTpOMarHuTHOE

https://m.edsoo.ru/ff0c144c
bu6mmorexa [IOK
https://m.edsoo.ru/ff0c1550
bu6mmoreka [IOK
https://m.edsoo.ru/ff0cl1672

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cl18ac

bu6nmoreka [IOK
https://m.edsoo.ru/ff0clal4

bu6mmorexa [IOK
https://m.edsoo.ru/ffOclb4a

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c2126

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c1c58

bu6nuoreka [JOK
https://m.edsoo.ru/ffOcld7a

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c1e88

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



https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
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nosie. DJIeKTpOMarHuTHbIe BoJHbI. KBaHTOBBIE
ABIIEHUS"

[ToBTOpenue, o600mIeHne. JlTabopaTopHbIe pabOTHI
1o kypcy "Bzaumonerictsue ten"

[ToBTOpenue, 06061eHne. Penienne pacyeTHbIX U
KaueCTBEHHEIX 3a1a4 1o TeMe "Temiosbie
nporeccor”

[ToBTopenue, o6o0mIeHne. Penienne pacueTHBIX U
KadecTBeHHBIX 3a7a4 o Teme "KIIJ[ TermroBeix
nBUTaTENCH"

[ToBTrOopenue, 00o0IeHNE. Penienne pacueTHbIX U
KauecTBeHHBIX 3a1a4 1o Teme "KIIJ]
AJEKTPOYCTAaHOBOK"

[ToBTOpenwue, 0600mIeHNe. JlTabopaTopHbIe pabOTHI
1o Kypcy "CBeToBble BICHUS"

[ToBTOpenue, o6obmenue. PaboTa ¢ TekcTamu 1o
TeMe "3aKOHBI COXPAHEHHs B MEXaHHKE"
[ToBTOpenue, 0606menne. Pabora ¢ Tekctamu 1o
teme "Kosnebanus u BoJHbI"

[ToBTOpeHme, 0600meHne. PaboTa ¢ TekcTamu 1Mo

Teme "CBeTOBBIE SIBJIEHUS"

[ToBTOpenue, 0600mIeHNe. PaboTa ¢ TekcTamu Mo
teme "KBaHTOBas u sijaepHas ¢puznuka'

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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bu6mmoreka [IOK
https://m.edsoo.ru/ff0c245a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c2572

bu6nuoreka [JOK
https://m.edsoo.ru/ff0c2a22

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c2b30

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c2c52

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c2d6a

bu6nuoreka [JOK
https://m.edsoo.ru/ff0c2e82

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c3044



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

YYEBHO-METONYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YHEHUKA

[Teprimkun A.B.: @usuka. 7 kiacc. YueOHUK 111 00111e00pa3oBaTeIbHBIX
YUPEKICHUN.

[Teprimkuna A.B.: ®usuka. 8 knacc. YueOHuUK 175t 0011e00pa3oBaTebHbIX
YUPEKICHUM.

[epoimkun A.B.: ®usnka. 9 kiacc. YueOHUK 11t 0011e00pa3zoBaTeIbHBIX
YUPEKICHUM.

METOINYECKHUE MATEPUAJIbBI UISA YUUTEJISA

[Toypounsie pazpabotku 1o ¢pusuke. 7 kinacc (K YMK A.B. Ilepsimkuna (M.:
Apoda))

[Toypounsie pa3zpadotku 1o ¢usnke. 8 kimace (K YMK A.B. Ilepsimkuna (M.:
Apoda))

[Toypounsie pazpabotku 1o ¢pusuke. 9 kinacc (K YMK A.B. Ilepsimkuna (M.:
Apoda))

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCBI CETHU
MHTEPHET

bubmunoreka [JOK

NutepaktusHas tetpaap SKySmart (https://edu.skysmart.ru/)

Oo6pa3zoBatenbHas miargopma Yuu.py (https://uchi.ru/)

Poccuiickas s5ekTpoHHas mkoa

OopasoBarenbHas wiathopma AKmace (https://www.yaklass.ru/)


https://edu.skysmart.ru/
https://uchi.ru/
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