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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢u3uke Ha YpPOBHE OCHOBHOTO 0O0IIero ooOpa3oBaHUs
COCTaBJICHA Ha OCHOBE TOJIOXKCHHM M TpeOOBaHUI K pe3yibTaTaM OCBOCHHS Ha
0a30BOM YpOBHE OCHOBHOI 00pa3oBaTENbHON MPOrpamMMbl, MPEICTABICHHBIX B
®I'OC 00O, a Takxe ¢ yu€toM (penepanbHOl paboueild mporpaMMbl BOCHUTAHUS U
Konnenmuu npenogaBanust yueoHoro npeamera « Dusznkay.

Conepxanue mporpaMmbl MO (U3MKE HampaBieHO Ha (QopMUpoBaHUE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYaroIIMXCsl U OpPraHU3AlMI0 H3YYCHUS
GbU3UKM Ha JAEITEIBHOCTHOM OcHOBe. B mporpamme mo (u3uke y4YUTHIBAIOTCS
BO3MOXHOCTH y4yeOHOro mnpeaMera B peanuzauuu TtpedoBanuii ®I'OC OO0 k
MJIAHUPYEMBIM JTUYHOCTHBIM U METAINPEAMETHBIM pe3yJibTaTaM O0y4eHHUS, a TAaKKe
MEXIPEIMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB Ha ypOBHE
OCHOBHOT'0 00111eT0 00pa30BaHUsI.

[Tporpamma 1o u3uke ycTaHaBIMBAET paclpeiesieHue yueOHOro mMaTepuana
1o rojaM o0ydeHus (1o Kjaccam), mpejjaracT IpUMEpPHYIO MOCIE0BATEIbHOCTD
W3YUYEHUSI T€M, OCHOBAHHYIO Ha JIOTUKE PAa3BUTHUS MPEIMETHOTO COJEPKAHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEN 00YyJarOITIXCS.

[Iporpamma 1o ¢u3uke pa3paboTaHa C IEJbI0 OKa3aHHUs METOJUYECKOU
MOMOIIM YUYUTEIIO B CO3/JaHUM paboydeil mporpaMMBbl 10 y4eOHOMY MIPEAMETY.

®dwusnka SBIACTCS CUCTEMOOOPA3YIONTUM JIJIsi €CTECTBEHHOHAYYHBIX YICOHBIX
PEIMETOB, TMOCKOJIbKY (U3MUYECKHE 3aKOHBI JieKaT B OCHOBE IIPOIIECCOB U
SBJICHUH, W3y4YaeMbIX XHUMHEH, OHOJIOTHEH, acTpoHOMHUEH | (U3NYECKOU
reorpadueli, BHOCUT BKJaJ B ©CTECTBEHHOHAy4YHYIO KapTHUHYy  MHDa,
npeaocTaBisieT Haubojee sCHbIe 00paslibl MPUMEHEHUS HAyYHOTO METojia
MO3HAHUS, TO €CTh CIOCO0A MOTYyYEeHUS! JOCTOBEPHBIX 3HAHUN O MUPE.

OnHa w3 TIaBHBIX 3a7a4 (PU3HYECKOro OoOpa3oBaHUS B CTPYKType OOIIero
o0pa3oBaHMsI COCTOUT B (POPMUPOBAHUU €CTECTBEHHOHAYYHOM T'PAMOTHOCTH M
UHTEpEca K HayKe y 00y4aroluxcsl.

N3yuenne ¢u3ukun Ha 0a30BOM ypOBHE MPEANOJAraeT OBJIAJICHUE
CIEAYIOUIMMUA KOMIETEHTHOCTSAMH, XapaKTepU3yIOIIUMH €CTECTBEHHOHAYUYHYIO
rPaMOTHOCT:

* HAYYHO OOBSCHATH SIBJICHHUS;

e OIIEHUBATh U MMOHUMATh OCOOCHHOCTHU HAYYHOI'O UCCIICIOBAHUS;

e UHTEpPIPETUPOBATH  JAHHBIE W  HCIOJIb30BaTh  HAy4YHBIE
JI0OKa3aTeIbCTBA JI OJTYYEHUS! BHIBOJIOB.

Henu wu3ydeHus (U3MKM HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
onpenenensl B KoHuenuu npenogaBaHus ydeOHoro mnpenmera «®Duszukay B
oOpa3oBaTenbHbIX oOpranuzanusax Poccuiickoit ®Denepanuu, peatn3yOMKUX
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OCHOBHBIE  00I1Ie00pa3oBaTeIbHBIE MPOrPAMMBI, YTBEPKAEHHOW pelICHUEM
Komnerun MunucrepctBa npocseiienusi Poccuiickoit deaeparuu (MpoTOKOT OT 3
nexadbps 2019 r. Ne [1IK4BH).

Heaun uzyyenust pusnku:

NpUOOpETeHHE HHTEpeca W CTPEMIICHUS OOydYalolmuXCcs K HayIHOMY
U3YUYCHUIO TPUPOJBI, PA3BUTHEC WX HMHTCIUICKTYalIbHBIX W TBOPYCCKUX
CIIOCOOHOCTE;

pa3BUTHE MPEACTABICHUN O HAYYHOM METOJ€ MO3HAHUS U (POPMUPOBAHUE
HCCIICIOBATEILCKOTO OTHOIIICHUS K OKPY KAIOIINM SIBIICHHSM;
dbopMupoBaHHE HAYYHOTO MHMPOBO33PEHUsI KaK pe3yibTaTa H3y4YCHUS
OCHOB CTPOCHHS MaTePHH M (PYHIaMEHTAIbHBIX 3aKOHOB (DPU3HKH;
dbopMHupoOBaHUE TPEACTABICHUN O POJU (U3UKUA ISl Pa3BUTUSA JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHU;

pa3BUTHE  MPEJACTABICHUH O  BO3MOXHBIX  cepax  Oymymiei
poeCcCHOHAILHOMN ACATEIBPHOCTH, CBSI3aHHOH ¢ (DM3UKOM, MOATOTOBKA K
JTanbHEHIIEeMy 00YYEHHUIO B 3TOM HalPaBJICHHH.

JIoCTKEHHE 3TUX Melel MporpaMMmbl MO (U3UKE Ha YPOBHE OCHOBHOTO
o0rm1ero o6pa3oBaHus 00eCIeYNBAETCs PEIICHUEM CIEIYIOIMINX 3a4aY:

npuoOpeTeHre 3HAHWUM O JUCKPETHOM CTPOCHHUU  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJIEKTPUUYECKUX, MArHUTHBIX M KBAHTOBBIX
SIBIICHUSIX

NpUOOpPETEHNE YMEHUN OMUCHIBATH U OOBACHATH (DU3NUYECKHUE SIBJICHUSI C
WCIOJIb30BAHUEM TTOJTYYCHHBIX 3HAHUM;

OCBOCHHE METOJOB pEIICHHUs] TMPOCTEUIINX pacy€THBIX 3a7ad C
UCIIO0JIb30BaHUEM bu3HIeCcKuX MoJIeTIeH, TBOPYECKUX u
MPAKTUKOOPHUEHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUW HAOJIOMATh MPUPOIHBIC SBJICHHS U BBITIOJHSITH OMBITHI,
nabopaTopHble  pabOTBl M AIKCIICPUMEHTAJIbHBIE HCCIICIOBAHUS C
UCIOJIb30BAaHUEM U3MEPUTETHHBIX TPUOOPOB;

OCBOEHHE MPUEMOB pabOThl ¢ MHPOpPMALUECH (PU3UIECKOTO COJEpKaHUs,
BKJTFOYAsi HHPOPMAITMIO O COBPEMEHHBIX JOCTIKCHUSX (DU3UKU, aHAIHU3 U
KPUTHUYECKOE OIICHUBAHUE WH(OPMAITIH;

3HAKOMCTBO €O chepaMu podheCCHOHATIBHON JAeATeIbHOCTH, CBI3aHHBIMH
¢ (Gu3MKOH, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBaHHBIMH Ha
JTOCTIKCHUSX (PU3UIECKON HAYKH.

Ha usydenue ¢usuku (0a30BbI ypOBEHb) Ha YPOBHE OCHOBHOI'O OOLIETO

oOpazoBanus oTBouTCs 238 vacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJen0), B 8
KkJjacce — 68 vacoB (2 yaca B Heneno), B 9 kiacce — 102 gaca (3 yaca B HE/IeI0).



[Ipensaraemplii B mporpamMme o (U3HMKe MepeyeHb J1adopaTOpHBIX PadoT U
OMBITOB HOCUT PEKOMEHIaTEIbHBIM XapaKTep, YUUTEIb JIeaeT BIOOp MPOBEACHUS
7a00paTOpHBIX PabOT M OMNBITOB C YYETOM HWHIUMBUIYAIbHBIX OCOOEHHOCTEN
oOy4Jaronuxcsi, CMCKa SKCIEPUMEHTAIBHBIX 33JaHHil, MpeaiaraéMblx B pamMKax
OCHOBHOT'0 rOCYJJapCTBEHHOT'0 3K3aMeHa 1o (U3HKe.



COJEPXXAHME OBYUYEHUA
7 KIIACC

Paznen 1. @usuka v €€ poJib B IO3HAHUHU OKPYIKAKIIEr0 MUPA.

dusnka — Hayka o mnpupone. SABneHus npuponbl. PU3HYECKHUE SBICHUA:
MEXaHUYECKHUE, TEIJIOBBIC, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznyeckue BenuuuHbL. M3MmepeHue Quznueckux BeluduH. Duznueckue
npubopsl. [lorpemHocts u3mepenunit. MexxayHapoaHasi CUCTeMa €AMHMUII.

Kak ¢usuka u Jpyrue ecTEeCTBEHHbIE HAyKd M3y4alOT IPUPOAY.
EcTecTBEeHHOHAy4YHbIII METOJl NMO3HAaHWA: HAOIIOJEHWE, IOCTAHOBKA HAYYHOI'O
BOMpPOCA, BBIIBUYKEHUE TUIOTE3, SKCIIEPUMEHT 110 NMPOBEPKE TMIIOTE3, 0ObICHEHNE
HaOmoaaemMoro siBieHus. Onucanue GuU3NUecKuX SBJICHUM C TOMOIIBIO MOJIETIEH.

Jemoncmpayuu.

1. MexaHH4YeCKHe, TEIUIOBBIE, JJEKTPUYECKHUE, MArHUTHBIE, CBETOBBIE
SIBJIICHUS.

2. @uznyeckue npuOOpPbI U MpoueAypa NPSIMbIX U3MEPEHUN aHAJOrOBBIM U
1M (ppoBBIM MPUOOPOM.

Jlabopamopnuie pabomul u onvimol.

1. Ompenenenue eHbI ASTEHUS MIKAIbl U3MEPUTEIHHOTO TpUOopa.

2. M3MepeHue pacCTOSIHUM.

3. Usmepenune o0bEMa )KUAKOCTH U TBEPJOTO Tea.

4. Onpenenenue pa3MepoB MabIX TEN.

5. M3mepenue temrieparypsl HNpH HOMOIIM >KMAKOCTHOTO TEPMOMETpPA H
JaTYUKa TEMIIEPATyPBI.

6. lIpoBenenue uccnenoBaHus MO IPOBEPKE TMIIOTE3BI: NAIBHOCTH IOJIETA
HIapyKa, MyImeHHOr0 TOPU30HTAIBHO, TeM OoJbllle, YeM OOoJbIlle BhICOTA
yCKa.

Paspnes 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHHH BeLeCTBA.

Crpoenue BemiecTBa: aTroOMbl W MOJIEKYJbl, HX pa3Mepbl. OINbITHI,

JIOKa3bIBAIOIINE IUCKPETHOE CTPOCHUE BEILIECTBA.

JIBmkenne dactul BemiectBa. CBfA3b CKOPOCTH JBWKEHHUSI YaCTHI[ C
Temrneparypoil. bpoyHoBckoe nBrxkeHue, auddysus. BzaumoneiicTBue yactuil
BEILIECTBA: IIPUTSKEHUE U OTTAJIKUBAHUE.

ArperaTHble COCTOSIHMSI BEIIECTBA: CTPOEHHUE ra30B, JKMJIKOCTEH M TBEPIBIX
(KpUCTAIITUYECKUX) Tell. B3auMoCBs3b MeXAy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSX M MX aTOMHOMOJIEKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpauuu.



Ha6nronenue 6poyHOBCKOTO IBMKECHHUS.

2. HabGmonenue nuddysuu.

HaGntonenue ~ siBneHud,  OOBACHAIOIIMXCA  HPUTSDKEHUEM  WIH
OTTAJIKUBAHUEM YaCTHII BEIIECTBA.

Jlabopamopnuie pabomul u onvimol.

1. Onenka pauameTpa aroMa METOAOM DpsIoB  (C  HCIOJIb30BAaHUEM

dotorpaduii).
2. OnbIThI 1O HAOJIIOICHUIO TEIJIOBOI'O PACHIMPEHUS Ta30B.
3. OmnbITH 10 OOHAPYKEHHUIO AEUCTBUS CHUIJT MOJIEKYIISIPHOTO MPUTSIKEHUS.
Pa3nen 3. /IBuskeHHe U B3auMOo/IeliCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsis CKOpOCTh MPU HEPABHOMEPHOM JBHXKEHHHU. Pacyér myTtu u
BPEMEHHU JIBUKECHUS.
SIBrneHue wWHepIUU. 3aKOH WHEpUMHM. B3aumonaeicTBue Ten Kak NpUYMHA
U3MEHEHUSI CKOPOCTH [JBWXKEHUsA Tel. Macca Kak Mepa HMHEPTHOCTH TeJa.
[InmoTHOCTH BemiecTBa. CBsS3b IJIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHUIIC
00BbEMa BeleCcTBA.
Cunia Kak xapakTepucTuka B3aumozehcTBus Ten. Cuila ynpyroctd M 3aKOH
I'yka. U3mepenne cuiibl ¢ TOMOLIBIO JUHAMOMETpA. SIBIIEHUE TATOTEHUS U CUia
TskecTd. Chila TSHKECTH Ha Ipyrux mianerax. Bec tena. HeBecomocTs. CrioxeHue
CWJI, HAPABJIEHHBIX 0 OJHOW IpsiMoM. PaBHonelcTBytomas cuil. Cuila TpeHusl.
TpeHue CKOJIbKEHUS U TPeHUE MOKosA. TpeHre B NpUPOJIE U TEXHUKE.
Jemoncmpayuu.
1. HaGmroneHne MexaHMYeCKOro JIBUKEHHUS TeTa.
2. W3mepeHue CKOPOCTH MPSMOIUHEHHOTO JIBHYKEHUS.
3. HaGmronenue siBieHUSI UHEPLIUH.
4. HaOmroeHne n3MEHEHUs1 CKOPOCTH MPU B3aMMOJICHCTBHH TEJ.
5. CpaBHEHHE Macc M0 B3aUMO/ICHCTBUIO TEIL.
6. CnoxxeHue cuJjl, HallPaBJICHHBIX IO OJTHOM MPSMOM.
Jlabopamopnwie pabomul u onvimol.
1. OmnpeneneHue CKOPOCTU PABHOMEPHOTO JBUKEHUS (IIapUKa B KUIKOCTH,
MOJEJH 3JIEKTPUUECKOTO0 aBTOMOOWIISI M TaK Jajee).

2. OmpeneneHue cpeaHel CKOPOCTH CKOJbXKEHHUS OpycKa WM IapuKa o
HAKJIOHHOW TIJIOCKOCTH.
Omnpenenenre MIOTHOCTH TBEPAOTO Tena.

4. OnbITHI, JEMOHCTPUPYIOIIHME 3aBUCHMOCTh pacTsDKeHHUs (aegopmanun)
NPY>KUHBI OT MIPUII0KEHHON CHUIIBI.

5. ONBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIbKEHUS OT
Beca Teja M XapakTepa CONPUKACAIOIINXCS MOBEPXHOCTEH.



Pa3znen 4. JlaBjienne TBEPABIX TeJ, dKUAKOCTENH U ra3oB.

Hanenue. CriocoObl yMEHBIICHUS! U YBEJIUUYECHUS JlaBiieHus. JlaBieHue rasa.
3aBUCUMOCTh JIaBJICHHS raza OT 00bEma, Temmeparypbl. I[lepenaua naBneHus
TBEPJIBIMU TEJIAMH, XKUJAKOCTIMU U razamMu. 3akoH [lackans. IlHeBmaTtuueckue
MalIuHbl. 3aBUCUMOCTh JAaBJIEHUS JKUJIKOCTU OT TIHyOWHBI. [ mapocTaTudyeckuit
napanokc. Coobaromuecs cocyabl. ['napaBinyeckue MexaHU3Mbl.

AtMocdepa 3emnn u atMocepHoe naBieHue. [IpuuuHbl CyniecTBOBaHUS
BO3ayHON oOonouku 3emuu. Onbit Toppuuemnu. M3mepenue atrmocdepHOro
JaBJeHUsS. 3aBUCUMOCTh aTMOC(EPHOTO JABJICHHS OT BHICOTHI HAJI YPOBHEM MOPHI.
[Tpubops! 17151 M3MepeHus aTMOc(hEepHOTo TaBJICHHUS.

JlelicTBUE KUAKOCTU U ra3a Ha NOTPYKEHHOE B HUX TeJO. BeITankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. BozayxomnnaBanue.

Jemoncmpayuu.
3aBUCUMOCTbH JAAaBJIEHUS ra3a oT TeMIEpaTyphl.

[lepenaua naBiueHUs )KUIKOCTHIO U Ta30M.

Coobmiaromuecs: CoCy/ibl.

I'mppasnuaecknii nmpecc.

[IposiBieHue nercTBHUsI aTMOCHEPHOTO JIABIICHMUS.

3aBUCUMOCTH BBITAJKUBAIONIEH CHUIIBI OT 00BEMa MOTPYKEHHOW YacTh
T€Ja ¥ IJIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITAJIKMBAIOLIEH CUJIBI BECY BBITECHEHHOM KUIKOCTH.

8. YcIoBHE IUIaBaHMS TEI: IUIABAHUE WJIA MOTPYKEHUE TEJI B 3aBUCUMOCTH
OT COOTHOIIEHHUSI TVIOTHOCTEN TEJIA U )KUIKOCTH.

Jlabopamopnuie pabomul u onvimol.

1. HccnenoBanue 3aBUCUMOCTHU Beca Tella B BOJIE OT 00bEMa NOrpy>KEHHOM B
YKUJIKOCTh YaCTH Tea.

2. OmpezneneHue  BBITAJKUBAIONICH  CWIbL, JEUCTBYIOIIEH Ha  TeJo,
IIOIPYKEHHOE B KUJIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITATKHUBAIOIIEH CUIIbI, AEHCTBYIOIIEH HA TEIO
B JKMJIKOCTH, OT MaccChl Tela.

4. OnpIThl, JEMOHCTPUPYIOIIME 3aBUCHUMOCTH BBITUIKABAIONIEH  CHJIBI,
JEUCTBYIONIEH HA TEJIO B KUAKOCTH, OT OOBEMa MOTPYKEHHOW B
YKHAJIKOCTb YaCTH Te€Jla U OT IUIOTHOCTH KUIKOCTH.

5. KoHcTpyupoBaHue apeomerpa WM KOHCTPYUPOBAaHUE JIOAKH H
OITpENICJIEHUE €€ TPY30IIOABEMHOCTH.

Pa3zpnes S. PaboTra 1 MOIIHOCTB. JHepPrus.

Mexanudeckas pabora. MoOIHOCTb.

[IpocTthie MexaHU3MBI: pbluar, OJIOK, HAKJIOHHAs IIJIOCKOCTh. IIpaBumio

paBHOBecus pblyara. [IpuMeHeHue mpaBwia pPaBHOBECHS phluara K OJIOKY.

o v kDb
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«3onotoe mpaBuio» MexaHuku. KIIJ mnpocteix MexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexannueckas dHeprus. KuHeTmueckas U TOTCHIMAJIbHAs DSHEPIHUs.
[IpeBpaiiienrie 0AHOTO BUa MEXAHUUYECKON SHEPIUU B APYroil. 3aKOH COXpaHEHUs
DHEPrUU B MEXaHUKE.

Jemoncmpayuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnuie pabomul u onvimol.

1. Omnpenenenve pabOTHI CUJIBI TPEHUS TPU PABHOMEPHOM JBMIKEHUU Tela

110 TOPU3OHTAJIBHOW MOBEPXHOCTH.
2. HccnenoBaHue ycaoBUN PaBHOBECHS phlUara.
3. Usmepenue KII/] HakKTOHHOM TITOCKOCTH.

4. M3ydeHne 3aKOHA COXPAHEHHSI MEXaHUYECKOW DHEPTUU.
8 KUIACC

Pa3zpnes 6. TerioBbie siBJICHUSA.

OCHOBHBIE TIOJIOKEHUS MOJEKYISIPHO-KMHETUUECKOW TEOPUU CTPOCHMS
BemecTsa. Macca M pa3Mepbl aTOMOB M MOJIEKYJ. OIBITBI, MOATBEPKIAIOIINE
OCHOBHBIE TIOJIOKEHHS MOJIEKYJISIPHOKUHETUUECKON TEOPHH.

Mopenu TBEPAOIrO, >KUAKOTO M Ta3000pa3HOr0 COCTOSHUN BEIECTBA.
Kpucrannmaeckue u amopdusie tena. OObsSCHEHHE CBOMCTB Ta30B, KUAKOCTEH U
TBEPIABIX TEJI HAa OCHOBE IIOJOKEHUN MOJIEKYJAPHO-KMHETUYECKOU TEOPHH.
CmaumnBaHNe U KalWUISIPHBIE SIBJICHUS. TerIoBoe paclliupeHNe U CKATHE.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BuyTpeHHsst sHeprus. CrnocoObl H3MEHEHHsS BHYTPEHHEH HHEPruu:
Teronepeaada u COBEpLICHNE paboTHI. Bunpr TeIUIONEepeaadu:
TEIIONPOBOJIHOCTD, KOHBEKIIUS, U3IyUYCHHUE.

KonuyectBo TemnoTel. YenabHash TEMJIOEMKOCTh BEIIECTBA. TeMIo00MeH U
TEIJIOBOE paBHOBeCHME. YpaBHEHHUE TeruioBoro OanaHca. [lmaBineHue u
OTBEPACBAHME KPUCTAUIMYECKMX BEHIECTB. YJIelabHAasg TEIUIOTa IUIABJICHUS.
[TapooGpa3oBanue u kouzaeHcarus. Mcnapenwe. Kunenuwe. YnpenpHas Teriora
napooOpa3oBaHMs. 3aBUCUMOCTb TEMIIEpPATypbl KHUIIEHUS OT AaTMOC(HEPHOro
JABJICHMUS.

Brnaxnocts BO3ayXa.

OHeprus TOILIMBA. Y IeJIbHAs TEIJI0Ta CTOPaHUs.

[Mpuntuner pabotel TemmoBeix aurareneid KIIJ[ TemmoBoro aBurarens.
TemnnoBble ABUTATENM U 3aLATA OKPYKAIOIIEH CpEIbl.

3aKOH COXpAaHEHUS U MPEBPALLECHUS SHEPTUH B TEIUIOBBIX MTPOLECCAX.

Jemoncmpayuu.
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10.
11.
12.
13.

Habmronenue 6poyHOBCKOTO ABHUIKECHHUS.

Habmronenue nuddysun.

Habnronenue siBieHUi cCMayuBaHUs U KAaUJUISIPHBIX SIBIICHUIA.
Habnronenue TernioBoro pacuiupeHus Tell.

N3MeHeHune naBieHUs Ta3a MpU M3MEHEHHUH 00BbEMA M HArpeBaHUU WIIU
OXJIQKJICHUH.

[IpaBuiia u3MepeHus TemrepaTyphbl.

Bune! Teronepenaun.

OxnaxaeHue Ipu COBEPIICHUN PAOOTHI.

HarpeBanue npu coBepiieHur paboThl BHEITHUMHU CHUJIAMH.
CpaBHEHUE TEIIOEMKOCTEN PA3IMYHBIX BEILIECTB.
Habmronenue kumneuus.

Habnronenue nocTostHCTBA TeMIIEpaTyphl MIPU TIJIaBICHUH.
Mojenu TeIIOBBIX IBUTATCIICH.

Jlabopamopnsie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OnbITEI O OOHAPYXKEHUIO IEUCTBUS CUJI MOJIEKYJIIPHOTO MPUTSHKCHUS.
OnbITHI O BRIPAIIMBAHUIO KPUCTAIUIOB TOBAPEHHOM COJIM WJIU caxapa.
OnbITel MO HAOIIOMCHUIO TEIJIOBOTO PACIHIMPEHUS Ta30B, XKUIAKOCTEH WU
TBEPIBIX TEIL.

Omnpenenenue qaBjieHUs BO3yXa B OayuIOHE MIMPHUIIA.

OnbIThl, AEMOHCTPUPYIOLINE 3aBUCUMOCTH JIaBJIEHHUSI BO3JyXa OT €ro
00b€Ma 1 HArpeBaHUS W OXJIAKICHHUS.

IIpoBepka rumnoTe3sbl JUHEHHON 3aBUCUMOCTHU JJIMHBI CTOJIOUKA KUIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIEPATYPHI.

Habnronenne wu3MeHEHUsT BHYTpPEHHEHW DSHEpruM Tejla B pe3ysbTare
Terionepeaayr U paboThl BHEIIHUX CHUJI.

UccnenoBanue siBiaeHUS TEIOOOMEHA TMPU CMEIIMBAHUU XOJIOTHON H
ropsitue BOJIBL.

Omnpenenenue  KOJAMYECTBA  TEIUIOTHI, MOJYYEHHOTO BOAOW  IIpHU
TeII000MeHE C HArpEeThIM METAJUNIMYECKUM LIUJIUHIPOM.

Onpenenenne yaenbHON TEIIOEMKOCTH BEIIECTBA.

HccnenoBanue mpouecca UCIapeHusl.

OrnpeneneHre OTHOCUTENBbHOM BIIaXKHOCTU BO3AYXa.

Onpenenenue yaenbHON TEMIOTHI IJIABJICHHUS JIbJA.

Paszges 7. DinekTpuyecKkue ¥ MAarHUTHbIE SIBJICHHS.

Onextpuszanys Ten. JlBa poma 3IIEKTPUYECKUX 3apsnoB. BiaumopeilicTBue
3apsOKEHHBIX  Tell. 3akoH KysnoHa (3aBUCMMOCTh CWIJIBI  B3aUMOJEHCTBUS
3apsKEHHBIX TEJ OT BEJIMYMHBI 3aPsII0B U PACCTOSIHUS MEXKY TEJIAMH).



Onektpuueckoe noje. Hanpsok€HHOCTh 3iekTpudeckoro noiist. IlpuHuun
CYNEPHO3UILINH JICKTPUUECKUX T0JIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenn snekTpudecknx 3apsaoB. DJIEMEHTAPHBIA JJIEKTPUYECKUAN 3apsll.
Crpoenue aroma. IIpoBOJHHMKM W JUANEKTPUKU. 3aKOH  COXPAHEHUS
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCIOBHUS CYIIECTBOBAHMS JIJIEKTPUYECKOTO TOKAa.
WM cTOYHUKM TIOCTOSSHHOTO TOKa. JIeMCTBUS DJIEKTPUYECKOrO0 TOKa (TEIIOBOE,
XUMUYECKOE, MArHUTHOE). DIEKTPUUECKUN TOK B JKUJIKOCTSX U Ta3ax.

Onektpuueckass uenb. Cuia  Toka.  DJIEKTPUUECKOE  HANpsHKEHUE.
ConpoTuBiieHUE MPOBOJIHUKA. Y AEIbHOE COMPOTHUBIICHHE BeliecTBa. 3akoH Oma
s ydactka uenu. llocienoBarenbHOe W HapajUleIbHOE  COEAUHEHHE
MIPOBOTHUKOB.

Pabota W MOIIHOCTH 3JIEKTpHUUECKOro ToKa. 3akoH Jxoyns—JleHua.
DNEeKTpUYECKUe ey U MOTPeOUTeNnu EeKTpUIecKor sHepruu B ObITy. KopoTkoe
3aMbIKaHHE.

[locTossHHBIE ~ MarHuThl.  B3auMOAEWCTBUE  TMOCTOSHHBIX  MarHUTOB.
MaruauTtHoe none. MarHutHoe noJie 3eMJIM U €r0 3HAYEHHE JJIA )KU3HHU Ha 3eMIIE.
OnbiT  Opcrena. MarHuTHoe TMoJe  JJIEKTpUdYeckoro Toka. IlpumeHenue
AJIIEKTPOMArHUTOB B TEXHUKE. [IelicTBME MAarHUTHOIO MOJI HA MPOBOJHUK C TOKOM.
DJIEKTPOJIBUTATENb ITOCTOSSHHOTO TOKa. VCronb30BaHUE 3JIEKTPOJBUTATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omnebitel @apanes. SBneHne dneKTpOMarHuTHOW MHAYKIuU. [IpaBuio Jlenna.
DIIeKTpPOreHepaTop. Crioco6b1 MOJTYYEHHUS ANEKTPUUYECKOU SHEPIUMu.
DNEeKTPOCTAHIIMN Ha BO30OHOBIISIEMbIX HCTOYHUKAX YHEPTHUH.

Jemoncmpayuu.

DIIeKTpU3aLUS TEIL.
JIBa poJia 3JIEKTPUUYECKUX 3apsSI0B U B3aUMOJICHCTBHUE 3aPSKEHHBIX TEIL.
YCTpOUCTBO U IEUCTBUE JIEKTPOCKOA.
DIIEKTPOCTATUUECKAS] UHAYKIIHUS.
3aKOH COXpPAHEHUS JICKTPUUECKHUX 3aPsJIOB.
[TpoBOIHUKY U AUDIICKTPUKH.
MopaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUUYECKOTO MOJISI.
HcTouHMKM TOCTOSIHHOTO TOKA.
JlencTBUS 3IEKTPUUYECKOrO TOKA.
. DNEKTPUYECKUHN TOK B KHUJIKOCTH.
. 'a30BBI1 pa3psa.
. I3MepeHue cuiibl TOKa aMIepMETPOM.
. I3MepeHne 371eKTpUIeCKOTr0 HAMPSHKEHUSI BOJTBTMETPOM.
. PeocTat u mara3uH CONpOTHUBIICHUN.

W o N ok
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15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.

B3anMonelicTBHe NOCTOSIHHBIX MAarHUTOB.

MonaenupoBaHrue HEBO3MOXKHOCTH pa3JieSIeHUsI MOJFOCOB MarHuTa.
MopaenupoBaHue MarHUTHBIX TOJIEW MOCTOSHHBIX MarHUTOB.
OnbIT Dpcrena.

MarauTHoe 1oJjie ToKa. DJIEKTPOMAarHur.

JleficTBE MarHUTHOTO IOJISl HA POBOJHUK C TOKOM.
DJIEKTPOJIBUTATEIIh MOCTOSTHHOTO TOKA.

Uccnenosanue siBIeHUS JIEKTPOMArHUTHON UHYKIIUH.

Onbitel apanes.

3aBUCUMOCTh HAIlpaBJICHUS HWHAYKIIMOHHOTO TOKAa OT YCJIOBUH €ro
BO3HUKHOBEHHS.

DJIeKTPOreHepaTop NOCTOSHHOTO TOKA.

Jlabopamopnuie pabomul u onvimol.

1.

L

10.
11.

12.

13.

14.

15.

16.

OmnpITel MO HAOMIOJNCHHWIO DJICKTPU3AIMK  Tel MHAYKIMEH W TIpH
COIPUKOCHOBEHUHU.

HccnenoBanne AEWCTBUSA DIEKTPUYECKOTO TMOJISI HA MPOBOJHUKH U
TADIICKTPUKHU.

Co6opka u mpoBepka pabOTHI AIEKTPUICCKON MM ITOCTOSHHOTO TOKA.
N3mepenue u peryJimpoBaHue CUJIbI TOKA.

N3mepenue u peryampoBaHue HAMPSIKEHHUS.

HccnenoBanre 3aBUCHUMOCTH CHJIBI TOKA, MAYILETO YEPE3 PE3UCTOP, OT
COITPOTHUBIIEHUS PE3UCTOPA U HAMIPSKEHUS HA PE3UCTOPE.

OnBITHI, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTh BJICKTPUYECKOTO
COINPOTHUBJICHUSA MPOBOJAHUKA OT €ro JJIMHBI, IUIOIMIAJAM TONEPEYHOIO
CEUCHMS U MaTepuana.

[IpoBepka mnpaBuia CIOXKEHHS HANPSKEHUW MPHU TOCIEIOBATEIBHOM
COEJIMHEHUH JIByX PE3UCTOPOB.

IIpoBepka mpaBuia JJid CHJbI TOKa MNPH MapaJJIeIbHOM COEIMHEHUH
PE3UCTOPOB.

Onpenenenue padOThI IJIEKTPUUECKOTO TOKA, UIYIIETO YEPE3 PE3UCTOP.
OnpeneneHne MOIIMHOCTH  3JEKTPUYECKOTO TOKA, BBIIEIIEMONM HaA
pE3UCTOpE.

HccnenoBanne 3aBUCUMOCTH CUJIbI TOKA, UAYLIETO 4Y€pe3 JIaMIOYKY, OT
HamnpsHKEHUS Ha HEil.

Onpenenenue KIIJ[ narpeBarens.

HccnenoBanne MarHuTHOTO B3aMMO/ICHCTBHUS OCTOSHHBIX MAarHUTOB.
N3yyeHne MarHMTHOTO TOJISI TIOCTOSHHBIX MAarHMTOB TPH  HUX
00bEIMHEHUY U pa3JIeJICHUH.

HccnenoBanne neiCTBUS SJIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY.
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17. OnbITBI, JI€MOHCTPHUPYIOIIME 3aBUCUMOCTh CHJIBl  B3aUMOJEHCTBUS
KaTyIIKM ¢ TOKOM W MarHuTa OT CHJIbl TOKa W HalpaBJICHUS TOKa B
KaTyIIIKE.

18. MI3yueHue AeCTBYS MAarHAUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM.

19. KoncTpyupoBanue u u3y4eHue padoThl JJIEKTPOIBUTATENS.

20. U3mepenue KII/] anekTpoaBUTraTeibHON YCTaHOBKH.

21. OnbITBl TIO  MCCJIEIOBAHUIO SIBJICHHS DJICKTPOMATHUTHOW WHYKIMU:
VCCIICIOBAHUE W3MEHEHUWM 3HAYEHHS W HANPAaBICHUS HWHIYKIIMOHHOIO

TOKa.
9 KUIIACC

Paznen 8. Mexannueckue siBJICHUS.

Mexanuueckoe JBWXKeHHE. MarepuanbHas Touka. Cucrema oTcuéTa.
OTHOCUTENBHOCTh MEXAaHMYECKOIO JBUKEHHS. PaBHOMEpHOE NPSAMOIMHENWHOE
nBwxeHue. HepaBHOMeEpHOE npsiMONMHENHOE JIBHKEHUE. CpelHssl U MTHOBEHHAs
CKOpOCTB TeJa TP HEPABHOMEPHOM JIBHKCHUH.

VYckopenue. PaBHOyckopeHHOe mpsiMosinHelHOe aBikeHue. CBoOonHOe
nageHue. OnsITel ['anues.

PaBHOMepHOE nBUXKEHUE MO OKpykHOCTU. [lepmon u vacrtora oOpaieHus.
JluneriHas v yriioBas CKOpocTu. LIeHTpocTpeMUTEIbHOE YCKOPEHUE.

IIepssiii 3ax0H Herotona. Bropoii 3akon Herotona. Tpetuit 3akon HproToHa.
[IprHIMD Cynepno3uLInNA CHIL

Cuna ynpyroctu. 3akoH I'yka. Cuia TpeHMsI: Cuiia TpEHHUs CKOJIBKEHHUS, CHIIa
TPEHUS MOKOSI, IPYTUE BUJIBI TPEHUSI.

Cuna TSKECTH M 3aKOH BCEMHUPHOIO TATOTEHHS. YCKOPEHHE CBOOOIHOIrO
nageHus. JlBmwxkenue rutaner Bokpyr Connua. IlepBas kocMuueckass CKOPOCTb.
HesecoMocTs 1 meperpysku.

PaBHOBecue martepuanbHOM TOUkH. AOCONIOTHO TBEpPIOE Teno. PaBHOBecue
TBEPIOIO TEJA C 3aKPETUIEHHON OChIO BpallleHusl. MoMeHT cuibl. LIeHTp TsxecTH.

Nmnynec tenma. M3menenne nmnyisbea. Mnynbe cwiibl. 3aKOH COXpPaHEHHMS
UMITyJibca. PeakTuBHOE NBUKEHHE.

Mexanudeckass paboTa W MOIIHOCTh. PaboTa CMi TSKECTH, YNPYTrOCTH,
TpeHusi. CBsA3b dHEpruu U pabothl. [loTeHIManbHas SHEPrusl Tela, MOJHATOTO HaJl
IIOBEPXHOCTHIO 3eMJIn. [loTeHIManbHas SHEPIrus CxaToM NpyKkuHbl. Knnernueckas
sHeprus. Teopema O KMHETUYECKOW JHEPrUU. 3aKOH COXPAHECHMS MEXaHUYECKOU
DHEPIUHU.

Jemoncmpayuu.

1. HaGmioneHne MEXaHUYECKOTO JBUKEHUS TeJa OTHOCUTENILHO Pa3HbIX Tell

OTCYETA.

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

CpaBHEHME IIyT€ W TPAEKTOPUM JBHIKEHHsS OJHOIO M TOTO K€ Tela
OTHOCHUTENBHO PA3HBIX TEJI OTCYETA.

N3mepenne ckopOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO IBUKEHUSL.
HccnenoBanue npu3HAKOB PAaBHOYCKOPEHHOTO IBUKEHUS.

Habutoienue ABMKEHUS Tesa Mo OKPY>KHOCTH.

HabitoieHne MexaHn4ecKuXx sIBJICHUH, MPOUCXOIALINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ PaBHOMEPHOM M  YCKOPEHHOM JIBUKEHUHU
OTHOCUTEJILHO KaOMHETa (PUBHKHU.

3aBUCUMOCTbh YCKOpPEHUS Tela OT MAcChl Te€Ja W JACHCTBYIOLIEH HAa HEro
CHJIBL.

HabutoieHue paBeHcTBa CUIT ITPU B3aUMOJIEWCTBUN TEJL.

N3MmeHeHue Beca Tena pu yCKOPEHHOM JBHKECHUH.

[Iepemaua umIrynbca npy B3anMOJECUCTBUU TEI.

[IpeoOpazoBanus SHEPTUM MPU B3aUMOICUCTBUU TElL.

CoxpaHeHHe UMITyJIbCa IIPU HEYIIPYTOM B3aUMOJECHCTBUH.

CoxpaHeHne UMITYJIbca P a0COIIOTHO YIPYTOM B3aUMOJIECHCTBUU.
Habnronenue peakTHBHOTO JBUKEHUS.

CoxpaHeHne MEXaHMYECKON YHEPTHH MTPH CBOOOTHOM IMaJCHHUH.
CoxpaHeHHe MEXaHUYECKOW SHEPTHUHU NIPU JBUKEHUU Tena Mo AEHCTBUEM
IIPYKUHBI.

Jlabopamopnuie pabomul u onvimol.

1.

KoHcTpynpoBanue TpakTta Jjisi pa3roHa U JAJbHEHMILIEro paBHOMEPHOIO
JIBYDKEHUS MIAPUKA WIH TETIEKKU.

Omnpenenenue cpeqHed CKOPOCTH CKOJIbKEHUS OpycKa WM JBUKEHUS
HIapyKa o HaKJIOHHOM MIIOCKOCTH.

Onpenenenre yCKOpeHHUs Telda NpPH PAaBHOYCKOPEHHOM JBMXKEHHH TIO
HaKJIOHHOM IUIOCKOCTH.

Uccnenoanne 3aBUCUMOCTU IMyTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JBWKEHUU 0€3 HaYaJIbHOW CKOPOCTH.

[IpoBepka TruUIOTE3bl: €CIM TpPU PaBHOYCKOPEHHOM JIBIDKEHHHM 0e3
HAYaJIbHONW CKOPOCTH MYyTHU OTHOCATCS KakK pPsJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIINE MPOMEXKYTKH BPEMEHH OJJUHAKOBBI.

UccnenoBanne 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHHUSI OT CHJIbI
HOPMAJILHOTO JaBJICHUSI.

Onpenenenue ko3 huiirieHTa TPEHUS CKOJIbXKECHMUS.

Onpenenenne KECTKOCTH NPYKHUHBI.

Omnpenenenre pabOTHI CUIIBI TPEHUS MPU PABHOMEPHOM JBMIKEHUU Tela
10 TOPU30HTAIILHON TTOBEPXHOCTH.
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10. OnpenenieHue pabOTHl CUJIBI  YNIPYTOCTH TMpPU  MOABEME Tpy3a C
UCII0JIb30BaHUEM HETIOJIBMYKHOTO U TIOJABUKHOTO OJIOKOB.

11. 3ydeHue 3akoHa COXpaHEHUS IHEPTUH.

Paznen 9. Mexanuveckue Koj1e0aHUs U BOJIHBI.

Konebarenbnoe nukenrne. OCHOBHBIE XapaKTEPUCTUKU KOJCOAHUI: TIEPHO/I,
4acToTa, aMIUINTya. MaTeMaTuuecKuil U NpyKUHHBIN MasTHUKH. [IpeBpaieHue
SHEPruu MpH KOoJaeOaTeIbHOM JABUKECHHUH.

3aryxawonme  kojeOaHus.  BblHyxk7aeHHble — KojieOaHusi.  Pe3oHaHc.
Mexannueckre BoHBI. CBolicTBa MeXaHWYECKHWX BOJH. [IpomonbHble U
nonepevyHble BOJIHBL. JIMMHA BOJHBI M CKOPOCTh €€ pacnpOCTPAHEHUS.
MexaHnuecKkue BOJIHbI B TBEPJOM TENE, CEHCMUYECKUE BOJTHBI.

3Byk. I'poMKOCTh 3BykKa W BbicOTa ToHA. OTpaxkeHue 3Byka. MHpa3Byk u
yJIbTPa3BYK.

Hemoncmpayuu.

1. HaGmonenue koneGaHuii Ten MOJ JEUCTBUEM CHIIBI TSDKECTH M CHIIBI
YIPYTOCTH.

Habnronenue konebanuii rpy3a Ha HUTH U Ha NIPYKUHE.
HaGnronenue BeIHYKIEHHBIX KOJIEOaHMI 1 pe30HaHCA.
Pacnpoctpanenne npo/101bHBIX U MONEPEYHBIX BOJIH (Ha MOJIETN).
HaGnronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
. AKyCTHYECKHI pPE30HAHC.
./Iaﬁopamopubte paodomul u onvimol.
1. OmpeneneHue 4dYacTOThl M TepHoja KoieOaHWd MaTeMaTU4eCKOro
MasgTHUKA.

2. OnpezeneHue 4aCTOTHI U NMEpUOJIA KOJICOAHUN NMPYKUHHOTO MasTHUKA.

3. HccnenoBanue 3aBUCHUMOCTH MEpHOJia KOJeOAHUM MOJIBEIIEHHOTO K HUTH

rpy3a OT IJIMHbI HUTH.
4. VccnenmoBaHnue 3aBUCHUMOCTH TEpUOAa KOIeOaHW PYKUHHOTO MasSTHUKA
OT Macchl Ipy3a.

5. IIpoBepka HE3aBUCUMOCTH TMEpHUOJia KOoJeOaHUW TIpy3a, MOJBEIICHHOTO K
HUTHU, OT MAcChl Tpy3a.

6. OmbITBI, JAEMOHCTPUPYIOIIME  3aBHUCHUMOCTh TIEpHOJA  KoJieOaHUI
NPYKMHHOTO MasTHUKA OT MacChl Ipy3a U KECTKOCTH MPYKUHBI.

7. W3mepenue yckopeHusi CBOOOIHOTO MaJCHUSI.

Pasznes 10. D1eKTpOMAarHuTHOE 1M0JI€ U JIEKTPOMATHUTHBIC BOJIHBI.

OJIEKTPOMarHUTHOE  TOJIE.  OJJEKTPOMAarHuTHele  BOJIHBL.  CBOMCTBa
AJIEKTPOMArHuTHbIX BOdH. Illkana »neKTpoMarHUTHBIX BOJH. Hcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JJII COTOBOM CBSI3H.

oA W N
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DneKTpoMaruuTHas npupona cera. CkopocTh cBeTa. BoiiHOBBIE CBOMCTBa
CBETA.

Jemoncmpayuu.

1. CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH.

2. BoOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopnwie pabomul u onvimol.

1. N3ydeHue CBOMCTB AJEKTPOMArHUTHBIX BOJIH C TMOMOIIBIO MOOMJIHHOTO

TenedoHa.

Pa3nen 11. CBeToBbIe IBJICHHUS.

JlyueBas  moxens  cBera.  Mcrounuku ~— cBera.  IIpsMosmHerHoe
pacnpocTtpaHeHue ceera. 3atMeHus ConnHna u Jlynel. Otpaxenue ceta. [nockoe
3epKaJIo. 3aKOH OTPaKEHHUS CBETA.

[Ipenomnenue cBera. 3akoH mnpenomieHus cBeta. [loaHoe BHYTpeHHEe
OTpakeHUE cBeTa. lCrnoiap30BaHUME TIOJIHOTO BHYTPEHHErO0 OTPaXEHUs B
ONTUYECKUX CBETOBOAAX.

Jlunza. Xonm onydet B JsmH3e. Onruueckas cucrema ¢oToanmnapara,
MUKpOCKOTIa M Teneckoma. ['J1a3 kak omTuyeckass cucTteMa. bIuM3opykocTh U
JaTbHO30PKOCTb.

Paznoxenue Oenoro cBera B crektp. OmnbiTel Hptorona. Crokenue
CIIEKTPAJIbHBIX LBETOB. J(Mcnepcus ceera.

Jemoncmpayuu.

[IpssmonuHetHOE pacpOCTPAaHEHUE CBETA.

OtpaxkeHue cBeTa.

[Tonyuenue n300pakeHui B MIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajiax.
[Ipenomnenue cpera.

OnTHYECKUH CBETOBO/I.

Xon nyuel B coOuparonieil JInH3e.

XoJ1 Ty4er B pacCEHBAIOIIEH JIMH3E.

[Tonyuyenue n300pa>keHU ¢ TOMOIIBIO JIUH3.

[Ipunuun aeiictBus poroanmnapara, MUKpPOCKOIIA U TEJIECKOMA.
10. Mogens riasa.

11. PaznoxeHue 6emoro cBeTa B CEKTP.

12. [Tonmy4yenue 6em0ro cBETa MPH CIOKEHUH CBETa Pa3HBIX I[BETOB.
Jlabopamopnwie pabomul u onvimol.

0 © N ok e

1. HccnenoBaHue 3aBUCUMOCTH yrja OTPa)K€HHS CBETOBOTO Jyda OT YyIJia
naJICHuUs.

2. V3ydeHue xapakTEPUCTHK U300PKECHUS TPEMETA B TUIOCKOM 3€pKaje.
WccnenoBanue 3aBUCUMOCTH yTia MPEIOMIICHHS CBETOBOTO JIy4ya OT yria
naJieHus] Ha TPAHUILIE «BO3IYX—CTEKIIO».
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4. Tlomydenue nu3o0paxeHU ¢ MOMOIIBIO COOMPAIOIIEH JTUH3HI.
Omnpenenenre HOKYCHOTO PacCTOSHMSI M ONTUYECKON CUIIbI coOMparolen
JIVH3BI.

6. OMBITHI MO PA3JI0KEHUIO OEJI0r0 CBETa B CIEKTP.

OnpITl IO BOCHPUSTHIO LIBETA MPEAMETOB MPU UX HAOIIOACHUM uYepe3
I[BETOBbIE (DUIIBTPHI.

Pasznes 12. KBaHTOBBIC SIBJICHHS.

Omneitel Pe3epdopna u ruianerapHas mojenb aroma. Monens aroma bopa.
Hcnyckanue u nornomeHue ceeta aroMoM. KBaHThI. JInHe4yaThIe CIIEKTPHI.

PanuoaktuBHOCTh. Anbda, Oera- u ramma-uznydenus. CTpoeHHE aTOMHOTO
anpa. HykionHas wmoaens artomHoro sazapa. MW3ortonsl. PaanoakTuBHBIE
npespanienus. [lepron monypacmnana aTOMHBIX SIEP.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUS 3apsAIOBOTO M MACCOBOI'O YHCEIL.
OHeprus CBs3M aTOMHBIX snuep. CBs3p Macchl M dHepruu. Peakuuum cuHTe3a u
nenenus saaep. crounuku sneprun CoyHIa U 3BE3 .

SnepHas sHepretuka. JleMCTBUS pPagUOAKTUBHBIX W3JIy4YEHUW HA >KUBBIC
OpTaHU3MBI.

Jemoncmpayuu.

1. CrexTpsl U3IIy4YEHHUs U MTOTJIOICHUS.

2. CHexTpsl pa3JIMYHbIX Ta30B.

3. Cnekrtp BoaopoJa.

4. HaOmonenue TpekoB B kamepe Buibcona.

5. Paborta cuéTurka MOHU3HPYIOIIHNX U3ITYUYECHUM.

6. Perucrtpauus u3inydeHHs TPUPOIHBIX MUHEPATIOB U IPOTYKTOB.

Jlabopamopnwie pabomul u onvimol.

1. HaOmroneHue CIUIOMIHBIX U JIMHEWYAThIX CIIEKTPOB U3ITyUYEHHS.

2. HccnenoBaHne TPEKOB: M3MEPEHHE JHEPIUM YAaCTHUIBI IO TOPMO3ZHOMY

nyTH (1o ¢potorpadusim).

3. M3mepenue pagnoakTuBHOro (PoHa.

IHoBTOPHTEIBLHO-00001IAKOIIMIA MOAYIb.

[ToBTOpHTENHEHO-0000IAIOIMINIA MOYJIb NTPEAHA3HAYEH U1 CHCTEeMaTU3alun
U 0000meHuss MPEAMETHOTO  COACpXaHUs M ONbITa  JACSITEIbHOCTH,
IpUOOPETEHHOTO PU U3YUYEHUHU BCETO Kypca (pU3MKH, a TakxkKe i1 MOJATOTOBKU K
OCHOBHOMY TOCYJapCTBEHHOMY »3K3aMeHy 10 (u3uke a1 o0ydaromuxcs,
BBIOpPABILIKX 3TOT yU4EOHBIN MpeaMeT.

[Ipn n3ydyeHUn JAHHOTO MOAYJIS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUJIBI
JesITeIbHOCTH, Ha OCHOBE KOTOPBIX 00ECIeYUBACTCS JOCTHKEHHUE MPEAMETHBIX U
METAnpeJMETHBIX  IUIAHUPYEMBIX  pe3yJdbTaToB  oOydeHus, GopmMupyercs
€CTECTBEHHOHAY4YHAs! TPaMOTHOCTh: OCBOEHHE HAy4YHBIX METOJOB HCCIIEIOBAHUS
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SIBIIGHUA TPUPOABl M TEXHUKH, OBIAJCHUE YMEHUAMH OOBACHATH (pU3myeckue
SBJIEHUS, NIPUMEHSS TOJYYEHHbIE 3HAHMs, pelaTh 3aJa4d, B TOM YHCIIE
KAUYECTBEHHBIE U DKCIIEPUMEHTAJIbHBIC.
[IprHIMNMATBHO NEATENBHOCTHBIM XapakTep AAHHOTO pas3ferna peanu3yercs
32 cu€r TOro, 4yro oOydarolluecs BBIIOJHAIOT 3aJaHUs, B KOTOPBIX UM
IpeyiaraeTes:
HAa OCHOBE TIOJIYYEHHBIX 3HAHUN pacro3HaBaTb M HAYyYHO OOBACHSTH
(u3nyYecKue SIBICHUS B OKPYIKAOIIEH MPUPOJIE U TOBCEAHEBHOM KU3HU;
UCIIOJIb30BaTh Hay4YHbIE METOJIbI UCCIIEOBaHUS (DU3HUUECKUX SBIICHUH, B TOM
YyCIe Ui IPOBEPKU TMIIOTE3 U MOJYUYECHUSI TEOPETUUECKUX BBIBOJIOB;
OOBSACHATh HAy4YHbIE OCHOBBI HanbOoJee BaXXKHBIX JOCTHUKEHUN COBPEMEHHBIX
TE€XHOJIOTUI, HAPUMED, IPAKTUYECKOTO UCTOJIb30BAHUS PA3JINYHBIX UICTOYHUKOB
JHEPIUU Ha OCHOBE 3aKOHA IPEBPAILECHHS U COXPAHEHMS BCEX M3BECTHBIX BHUJIOB
DHEPIUH.
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IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHMSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

N3ydenune ¢hu3uku Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUs HAIPABJICHO

Ha JOCTHXKEHHME JIMYHOCTHBIX, METAIPEAMETHBIX U MPEIMETHBIX 00pa30BaTeIbHbIX

pe3yiabTaTOB.

B pe3ynbrare u3ydenust GU3NKNA Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHus

y oOyyarorierocss OyayT copMUPOBaHBI CIEAYIONTUE JTUYHOCTHBIE PE3yJIbTATHI B

YacTH:

e 1) naTpuOTH4eCKOro BOCIIUTAHMSA:

e - IPOSIBIEHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKOMN
(u3HYECKON HayKH;

e - [ICHHOCTHOE OTHOIIECHHE K JTOCTUKEHUSIM POCCUMCKUX YUEHBIX-(DU3UKOB;

e 2) rpa:kIaHCKOr0 U JyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

e - TOTOBHOCTb K aKTUBHOMY YYaCTHIO B OOCYJEHUU OOIIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOJIEM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHHUEM JOCTHKECHUI
busuKy;

e - OCO3HAaHHE BAXHOCTU MOPAIBHO-3TUYECKUX MPUHIMIIOB B JIESITEIBbHOCTH
YUYEHOT0;

e 3)3CTEeTUYeCKOro BOCIIMTAHUSA:

e - BOCTIPHUATHE ICTCTHUYCCKUX KA4eCTB (PM3WUYECKON HayKd: €€ TapMOHUYIHOTO
MIOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

* 4) HEHHOCTH HAYYHOI'0 MO3HAHUS:

e - OCO3HAHHME LEHHOCTH (PU3MYECKOM HAyKM KaK MOIIHOTO HHCTPyMEHTa
ITIO3HAHUSA MHPA, OCHOBBI PA3BUTHS TEXHOJIOTMM, BAKHEMIIEN COCTaBISIOLICH
KYJbTYpBHI;

e - pa3BUTHE HAy4yHOM JII0OOO3HATEILHOCTH, MHTEpPECa K HCCIIEI0BATEIbCKON
NEeATEIbHOCTH;

e 5) ¢opmupoBaHusi  KYJbTYPbl 310pOBbSI M  3MOLHMOHAJIbLHOIO
0J1aromoJry4ms:

e - OCO3HaHWE IIEHHOCTH Oe30macHOro oOpa3a J>KW3HH B COBPEMEHHOM

TEXHOJIOTUYECKOM MHUPE, BAXKHOCTU TNIPaBWJI OE30MacCHOTO TOBEACHUS Ha
TpaHCIOpTE, Ha JOpOrax, C AJIEKTPUUYECKUM U TEIUIOBBIM 000pYy/IOBaHHUEM B
JIOMAITHUX YCIIOBUSIX;

e - chOpMHPOBAHHOCTh HaBbIKa pPEQIICKCHUU, TMPU3HAHWE CBOETO IMpaBa Ha
OIMOKY M TaKOTO K€ MpaBa y APYTroro YeIOBEKa;

e 6) TPYA0BOr0 BOCIIUTAHUSA:

e - AKTMBHOE y4YacTHE B pPCIICHHM NPAKTHUUYECKUX 3aJad (B paMKaxX CEMbH,
oOpa3oBaTeIbHOM  OpraHM3allud, TOpoja, Kpas) TEXHOJOTUYECKOU U
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COITMAJILHON HAIpPaBJIICHHOCTH, TPEOYIOIMMX B TOM 4YHCIE W (PU3MUECKUX
3HAHMU;

e - UHTEPEC K MPAKTUYECKOMY HM3YUCHHIO MPOdeCcCHil, CBI3aHHBIX C PUBUKOM;

e 7)3K0JOrM4eCKOro BOCIIMTAHUS

e - OpUCHTAIUMS Ha NMPUMEHEHHE (PU3MUECKUX 3HAHUK JUIS PEIICHHUs 3aaad B
o0JlacTU OKpY’Kalollled cpeapl, IUIAaHUPOBAHUS IIOCTYNKOB W OIICHKH HUX
BO3MOJKHBIX MTOCJEACTBUM JIJIsl OKPYKAIOIIEH CPeIbl;

e - OCO3HAHUE TJIO0AJTBHOTO XapaKTepa IKOJOTUYECKUX MPOOJeM M MyTel ux

pelICHUS;

e 8) ajanTanuu K M3MEHSIIOUIUMCS YCJOBHSIM COUMAJIbLHON W NPUPOTHOM
cpeabl:

e - MOTPEOHOCTh BO B3aMMOJECUCTBUU TPU BBITIOJHEHUU HCCIIEAOBAaHUN U
MPOCKTOB (HM3UYECKOW HAMPABICHHOCTH, OTKPBITOCTH OIBITY W 3HAHHUIM
JIPYTHX;

e - TIOBBIICHHE YPOBHS CBOEM KOMIIETGHTHOCTH 4Yepe3 IMPaKTHYECKYIO
JIESITEIbHOCTD;

e - MOTPEOHOCTH B (POPMUPOBAHUM HOBBIX 3HAHUH, B TOM 4ucie (POPMYIUPOBAThH
UJIeH, TOHSTHS, TUIIOTE3bI O PUBNYECKUX 0OBEKTAX U SIBICHUSAX;

e - OCO3HaHHUE Je(PHUIIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00JIaCTH
bu3uKy;

e - IUIAHMPOBAaHUE CBOEr0 pPAa3BUTHS B MNPUOOPETEHUU HOBBIX (PUIUYECKUX
3HAHMU;

e - CTPEMJICHHE aHAIU3UPOBATh U BBISABJIATH B3AUMOCBS3H MPUPOIbI, OOIIECTBA U
HSKOHOMHUKH, B TOM YHUCJIE C UCTOIb30BAaHUEM (PU3NUECKUX 3HAHUM;

e - OILCHKA CBOUX JCHUCTBUU C YYETOM BIUSAHUSA Ha OKPYXKAIOILIYIO Cpeny,
BO3MOYHBIX TJI00QJIbHBIX MOCIEACTBUH.

METAIIPEIMETHBIE PE3YJIBTATBI

B pesynpraTe ocBOoeHHS TporpamMmbl M0 (U3MKE HAa YPOBHE OCHOBHOTO
oO1mrero oOpa3oBanus y oOyyvaromierocs OyayT chopMHUpOBaHbI MeTaNpeaMeTHbIe
pe3yJbTaThl, BKIIOYAIONINE TO3HABATEIbHBIC YHUBEPCAIbHBIC YUCOHbIE IeHCTBU,
KOMMYHUKATHBHBIC  yHUBEpPCAJIbHBIC  Y4eOHBIC  JCHCTBHUSA,  PETYJATHBHBIC
yHUBEpCAIbHBIC yICOHBIE TCUCTBUSI.

Ilo3HaBaTe/IbHBIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS

ba3oBble Jiornvyeckue aeicTBUA:
e BBIBIATh U XapaKTEPU30BaTh CYIIECTBEHHbIE IIPU3HAKU OOBEKTOB
(ssBNIEHUN);
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yCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KIACCU(PUKAIINN, OCHOBAHHUS IS
000011IeHNS U CpaBHEHUS,

BBISIBIISITh 3aKOHOMEPHOCTH W TTPOTUBOPEYHS B pacCMaTPUBAEMbIX (paKTax,
JAHHBIX U HAOJTFOICHUSIX, OTHOCSIINUXCS K (PH3NIECKUM SBIICHUSIM;
BBISIBIISITh TIPUYUHHO-CJICICTBEHHBIC CBSI3M TMPU H3YYCHHH (DUINIECKUX
SIBIICHUI ¥ MPOIIECCOB, JI€JaTh BHIBOABI C MCIIONH30BAHUEM JIEAYKTHBHBIX
Y WHIYKTUBHBIX YMO3aKIIFOUCHHH, BBIIBUTATh THIIOTE3bl O B3aWMOCBS3SX
(bU3UYECKUX BEJIMYUH;

CaMOCTOSITENIbHO BBIOMpaTh CMoOco0 pemieHus ydeOHo (u3udeckoin
3aaun (CpaBHEHHE HECKOJIBKUX BAapPHAHTOB PEIICHHUs, BHIOOpP HambOoJee
MOJIXOJISIIIETO C YUETOM CaMOCTOSITEIPHO BBIICJICHHBIX KPUTEPHEB).

Ba3oBble ncciieqoBare/iLbCKe 1elCTBUA:

WCIIOJIB30BATh BOMIPOCHI KaK UCCIIE0BATEIIbCKUH HHCTPYMEHT TTO3HAHMS,
MIPOBOJUTH 1O CAMOCTOSITEIHHO COCTABIICHHOMY TIJIaHY OTIBIT, HECJIOKHBIN
(GU3NYECKUN IKCIIEPUMEHT, HEOOJBIIIOe WCCICOBaHHE (HHU3UUECKOTO
SIBJICHUS,

OIICHMBAaTh Ha TMPUMEHHMOCTh ¥  JOCTOBEPHOCTh HH(OPMAIHIO,
TIOJIYYCHHYIO B XOJI€ HCCIICIOBAHUS WU KCIIEPUMEHTA;

CaMOCTOSTENIbHO (OPMYITHPOBATH 0OOOIICHHS U BBIBOJBI MO pe3yjIbTaTaM
IPOBEEHHOTO HAOIIOICHUS, OTBITA, UCCIICIOBAHHS,

MIPOTHO3UPOBATh  BO3MOXKHOE  JaJIbHEWIIee pa3BUTHE  (DU3UICCKUX
MIPOIIECCOB, a TAK)KE BBIIBUTATH MPEATIOIO0KEHNS 00 UX Pa3BUTHUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pa6ora ¢ undopmaumeii:

NPUMEHSTh Pa3IUYHbIe METO/bl, UHCTPYMEHTBI U 3aIPOCHI IPU MOUCKE U
orOope MHGOPMALMK WIM JAHHBIX C YYETOM MPEIJIOKEHHON y4eOHOU
busndeckoii 3a1a4u;

aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MH(POPMAIUIO
Pa3IMYHbIX BUIOB U (DOPM IpECTaBICHMS;

CaMOCTOSTENIbHO  BBIOMpaTh ONTUMANIbHYI0 (opMy MpeAcTaBICHUS
uHpoOpMalMl W WUIIOCTPUPOBATH pELIAEeMble 3aJadl  HECJIOKHBIMU
CXeMaMH, AMarpaMMaMu, HHOU rpaduKoi U X KOMOMHALIUSAMHU.

KoMMyHMKATHBHbIE YHHBeEpPCAJbHbIE YYeOHbIe NeiCTBUA:

B XOJC OOCYXXICHHUS Y4eOHOro MarepHuaia, pe3yJIbTaToB JIa0OpaTOPHBIX
paboT ¥ IPOSKTOB 3a/1aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMON TEMbI U
BBICKA3bIBaTh HJCH, HAIICIICHHBIE Ha PEIICHHWE 3aJadd W MOAJCpKaHUE
OJaro’keaaTeIbHOCTH OOIIEHUS;

COTIOCTaBIIATh CBOM CYXICHUS C CYXICHUSAMH JIPYTUX YYaCTHHUKOB
Juanora, OOHapyKHUBaTh Pa3InIUe M CXOACTBO ITO3HIIHH;
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BBIPAKATh CBOIO TOYKY 3PEHUS B YCTHBIX U MUChbMEHHBIX TEKCTaX;
MyOJUYIHO TPEICTABIIATh PE3YJIbTAThl BHITIOJHEHHOTO (PHU3NYECKOTO OIbITa
(3KCTIEpUMEHTa, UCCIISOBAHUS, TIPOEKTA);

NMOHMMAaTh W HWCIONB30BaTh  MPEUMYIIECTBA  KOMaHIHOM U
WHIUBUIYAIbHOW paloThl TMpU PEIICHWH KOHKPETHOW (usmdyeckoin
poOJIeMBbl;

NPUHUMATh [IeJIM COBMECTHOM JCATEIHHOCTH, OPTaHU30BLIBATH JICUCTBUS
no e€ MOCTIKEHHUIO: paclpeiensiTh poiH, OOCYXIaTh MPOLECCH U
pe3yabTaThl COBMECTHOM pabOThI, 00001IaTh MHEHHS HECKOIBKUX JIFOICH;
BBITIOJIHATH CBOIO YacTh pabOThI, JOCTUTAsl KaYECTBEHHOI'O Pe3yJibTara Mo
CBOEMY HAMpABICHUIO M KOOPAUMHUPYS CBOU JCHCTBUSA C APYrUMHU
YICHAMH KOMaH/IbI;

OIICHMBATh KA4YECTBO CBOETO BKJIaJa B OOIIUI MPOMYKT MO KPUTEPHSIM,
CaMOCTOSTENbHO CHOPMYITUPOBAHHBIM YIACTHUKAMHU B3aUMOJICUCTBUSI.

PerJIHTHBHbIe YHUBEPCAJIBbHBIC yqeﬁnble HeﬁCTBHﬂ

Camoopranusanus:

BBISIBIISITh NIPOOJIEMBI B JKM3HEHHBIX M YYEOHBIX CUTyalUsiX, TPEOYIOIIHUX
JUIA pelieHus GU3NIecKux 3HaHU;

OPHUEHTHPOBATbCS B  PA3IMYHBIX MOAXOJAaX MPUHATHS  pEUICHUHN
(MHOUBUYaJbHOE, NPUHSATHE pPEIIEHUS B TpyNINe, NPUHATUE pEIICHUH
rpynmoi);

CaMOCTOSTENIbHO COCTAaBJIATh aJTOPUTM pEIICHUs (PU3UUECKOM 3a/1auu WU
IUTaHa HMCCIEAOBAHUA C YYETOM HMEIOIIUXCS PECYpPCOB UM COOCTBEHHBIX
BO3MOXHOCTEM, apryMEHTHPOBATh IIPEIIaracMble BAPUAHTHI PELICHU;
Jies1aTh BbIOOp U OpaTh OTBETCTBEHHOCTD 32 PEILICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJICKT:

JaBaTh aJIcKBaTHYIO OLEHKY CUTYAIlMU U MpeJiarath 1jiaH €€ U3MEHEHUS;
OOBSICHATh  MPUYUHBI  JTOCTHXKEHUSI  (HEOCTUKEHHUS) PE3yJbTaTOB
NEeSTELHOCTH, JaBaTh OIIEHKY TPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBBI B AESATEIBHOCTH (B TOM 4YHCII€ B XOJ BBIIOJTHEHUS
(GU3UYECKOr0  HCCIEIOBAaHUS WJIM TMPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENILCTB, HM3MEHUBIIUXCS CUTYyallud, YCTAHOBJICHHBIX OIIHUOOK,
BO3HUKIINX TPYAHOCTEW;

OIICHUBAaTh COOTBETCTBHE PE3yJIbTaTa LEIU U YCIOBUIM;

CTaBUTH ce0d Ha MECTO JIPYroro YeloBeKa B XOJ€ CHopa WU AUCKYCCUU
Ha Hay4YHYIO TEMY, TOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY JAPYTroro;
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PU3HABATh CBOE MPaBO Ha OMMOKY MPU pelieHUuu (PU3NYECKUX 3a/1ay Uiu
B YTBEPKJEHUSIX Ha HAYYHbIE TEMBI U TAKOE K€ MPaBo JPYroro.

INPEAMETHBIE PE3YJIBTATBI

K xoHily o0yuenust B 7 kjacce npeIMETHbIE Pe3yIbTaThl HA 0230BOM yPOBHE
JOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHME W  XUMHYECKHE  SIBJICHMS,
HaAO0JII0ICHUE, SKCIEPUMEHT, MOJENb, TUIOTE3a, €AMHUIBI (PU3NYECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperarHbleé COCTOSIHUS BellecTBa (TBEpIOE,
KUJIKOE, Ta3000pa3HOE), MEXaHWYeCKOe JBI)KEHHE (paBHOMEpHOE,
HEPAaBHOMEPHOE, NPSIMOJIMHEWHOE), TPAaeKTOpHUs, pPaBHOACHCTBYIOLIAS
cuna,  gedopmamus  (ympyras, — IUIacTUYeCKasl),  HEBECOMOCTb,
COOOMIAIOUINECS COCY/IBI;

paznuuath siBieHus (auddysus, TEIOBOE ABUKEHUE YaCTHI] BELIECTBA,
pPaBHOMEpPHOE  JBWKEHUE, HEPAaBHOMEPHOE  JBWIKEHUE, HHEpLUs,
B3aMMOJICCTBUE TEJ, PABHOBECUE TBEPJIBIX TEJ C 3aKPEIUVIEHHON OChIO
BpalleHus, TMepenaya AaBiCHUS TBEPABIMU TeJaMH, >KUAKOCTSIMHU U
razam, arMoc(epHOe JaBJieHHWEe, IUIaBaHUE TeJ, [pPEeBpaIICHUS]
MEXaHUYECKON PHEPrur) Mo ONUCAHUIO MX XAPAKTEPHBIX CBOMICTB U Ha
OCHOBE OIIBITOB, JIEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBIICHUE;
pacro3HaBaTh MPOSIBJICHHE HW3YYEHHBIX (U3HUECKUX SBICHUUA B
OKpY’KalollleM MHpe, B TOM uHclie (U3nyecKkue SBICHHUS B NPUPOJE:
NpUMEPHI JIBUKEHUS C Pa3IMYHBIMU CKOPOCTSMH B >KMBOW M HEXKUBOU
NpUpojie, NCUCTBUE CWJIBI TPEHUSI B MPUPOAEC U TEXHUKE, BIIMSHUE
aTMOC(EPHOTO JIaBIICHUS Ha >KMBOW OpraHu3M, IJIABaHUE PhIO, phluaru B
TeJe 4YelIOBeKa, MPU 3TOM NEPEBOAUTh MPAKTUYECKYIO 33/layy B yueOHYIO,
BBIJIC/ISITh CYIIECTBEHHBIC CBOMCTBA (MPU3HAKK) (PUBHUECKUX SIBJICHUM;
ONUCHIBATh U3yUYECHHBIE CBOMCTBA T€N U (PU3UYECKHUE SBICHUS, UCIIONIb3YS
¢usnyeckue BeIMYMHBI (Macca, 00BEM, IUIOTHOCTh BEIIECTBA, BPEMS,
yTh, CKOPOCTb, CPEIHSISI CKOPOCTh, CHJIa YIPYTOCTH, CUJIA TSXKECTU, BEC
Tena, CWia TpeHus, JaBieHue (TBEPAOro Tena, >KUIKOCTHU, Tra3a),
BBITAIKUBAIOIIAs CHJIa, MEXaHWYecKas padoTa, MOUIHOCTb, IJIEYO CHIIBI,
MOMEHT CHJIbI, KOd()(PHUIMEHT TOJE3HOTO JEWUCTBUS MEXaHU3MOB,
KHMHETUYECKass W MOTEHIMalbHAs SHEPTHsi), MPU OMNUCAHUU MPABHIBHO
TPaKkTOBaTh  (PU3MYECKUH  CMBICH  HUCIOJIb3YeMbIX  BEIUYUH, HUX
0003HaueHUd W eAUHMIBI (U3MYECKUX BEJIWYUH, HAXOAUTH (DOPMYIIBI,
CBA3BIBAIOLIME JAHHYIO (PU3UYECKYIO BEIMYHMHY C JAPYTMMH BEIUYMHAMM,
CTPOUTH TPpaPUKN N3YUECHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEITUYNH;
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XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U IIPOLIECCHI,
UCIIOB3Ys TIpaBUiia CJIOXKEHUsI CUJl (BAOJb OJHOM MpsiMoit), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBWIO paBHOBecHUs phiyara (0Joka),
«30JI0TOE€ TPaBUJIO» MEXAHHMKH, 3aKOH COXPAaHEHUS MEXaHUYECKOU
SHEPruM, NpPU 3TOM JaBaTh CJOBECHYIO (OPMYJIUPOBKY 3aKOHa U
3alMChIBATh €70 MAaTEMaTUYECKOE BBIPAKEHHUE;

OOBACHATH (PU3UYECKUE SIBJICHUS, MPOLIECCHl M CBOMCTBA TEJ, B TOM UUCIIE
U B KOHTEKCTE CUTyalUud MPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa:
BBISIBJISITh NTPUYMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBACHEHHE M3 1-2
JIOTUYECKUX IIaroB ¢ OMOpPOil Ha 1-2 M3y4EeHHBIX CBOWCTBA (PU3MYECKUX
SIBJICHUM, (PU3NUYECKUX 3aKOHA MJIM 3aKOHOMEPHOCTH;

peuarb pacuy€THhle 3amadyd B 1—2 JEWCTBHS, HCIOIB3YS 3aKOHBI H
dbopMybI, CBs3BIBarONINE (PU3MYECKUE BEIUYMHBI: HAa OCHOBE aHAIIN3a
YCIIOBUS 3314 3aIIUCBIBATh KPATKOE yCJIOBHUE, MOJCTABIATh (PU3NUECKHE
BETUYUHBI B (HOPMYJIBI U TMPOBOJIUTH PACUYETHI, HAXOAUTH CIPABOYHBIE
JaHHBbIE, HEOOXOIUMBbIE JJI1 PEUICHUs 3a/1ay, OLIEHUBATh PEATUCTUUYHOCTh
MOJIy4YeHHOU (PU3UUECKOI BETUUUHBI;

pacmo3HaBaTh MPOOJEMBbl, KOTOPbIE MOXKHO PEUIUTh MPU MOMOIIH
(¢u3nYECKUX METOAOB, B OIMCAHUH UCCIIEI0BAHUS BbIIEISATH IPOBEPSIEMOe
npeanoioxkenve  (TUoresy),  pa3idyaTh U MHTEPIPETUPOBATH
NOJIYYEHHBIA pe3yJibTaT, HAaXOJUTh OIIMOKM B XOAE OMbITa, JeJaTh
BBIBOJIBI IO €T0 Pe3yJIbTaTaM;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (PU3MYECKHX SBJICHUNA WIH
busnuecKux CBONCTB TEN: bopMyIUpOBaThH IPOBEPSIEMBbIE
MPEANOI0KEHUs, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pyA0BaHMS,
3aMMChIBATH XOJ ONBITA U (DOPMYJIMPOBATH BHIBOJIBI;

BBINIOJIHATH MPSAMbIE W3MEPEHHSI PACCTOSHUSA, BPEMEHHM, MAacChl TeJa,
o0béMa, CUJIBI M TEMIIEpaTypbl C HCIOJb30BAaHUEM aHAJIOTOBBIX U
u@pPOBBIX MPUOOPOB, 3aMUCHIBATH I[MOKAa3aHUs MPUOOPOB C Y4ETOM
3a/IaHHON a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUI;

IPOBOJUTH UCCIEIOBAHUE 3aBUCUMOCTH OJHON (PU3NYECKOW BEJIMYUHBI OT
JIPYro € HCIOJB30BAHUEM IMPSMBIX H3MEPEHUN (3aBUCHUMOCTH IyTH
PAaBHOMEPHO JABWXKYILIErocsl Tela OT BPEMEHU [BW)KECHMS Teja, CHUIIbI
TPEHUS CKOJIBKEHHS OT Beca Tejia, KadyecTBa 00pabOTKH MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CHJIbI TPEHUS OT IJIOLIAU COPUKOCHOBEHUS TEN, CHIIbI
YOPYTOCTH OT YUIMHEHHS NPYKUHBI, BBITAIKUBAIOIIEH CHUIIBI OT 00BEMA
NOTPYKEHHON YacTH TeJla U OT IJIOTHOCTHU KUAKOCTH, €€ HE3aBUCUMOCTH
OT IJIOTHOCTHU TeJa, OT MIyOUHBI, HA KOTOPYIO MOTPYKEHO TEJO, YCIOBUHN
IJIaBaHUsl TeJ, YCJIOBUU paBHOBECHs pblyara U OJOKOB), Y4acTBOBaTh B
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IUIAHUPOBAHUM  y4eOHOro HCCIEAOBaHUs, COOUpaTh YCTaHOBKY U
BBITIOJHATh W3MEPEHUS, CJlenys MPEeAOKEHHOMY TIUIaHy, (UKCHPOBAThH
pe3yabTaThl TMONMYYSHHONW 3aBHUCHMOCTH (DM3MUECKUX BEJIMYMH B BUJC
NPEIOKEHHBIX TaOnuil W TpaduKOB, AeNaTh BBIBOJABI MO pe3yibTaTaM
UCCIIEIOBAHMUS;

IPOBOJUTH KOCBEHHBIE HU3MEpPEHMsI (PU3MUECKUX BEJIMYUH (IJIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPAOrO Teja, CUla TPEHHS CKOJBKCHHUS,
JaBICHWE  BO3/AyXa, BBITAIKUBAIONIAs CWiIa, JEHCTByOIas Ha
HOTpyXKEHHOE B JKHUJIKOCTh Te€J0, KOA()(UIMEHT MOoJNe3HOro AeHCTBUS
OPOCTBIX MEXAaHU3MOB), CJIeAys NPEUIOKEHHOW HWHCTPYKUUU: TIpU
BBINOJIHEHUHM H3MEPEHUI cOoOMpaTh SKCIEPUMEHTAIBHYI YCTAHOBKY U
BBIUMCIISTH 3HAYCHNE UCKOMOW BEJIMYUHBI,

coOIoAaTh MpaBuiia TEXHUKU 0€30MacHOCTH Mpu paboTe ¢ 1abopaTOpHBIM
000py10BaHUEM;

yKa3bIBaTh MPUHLUIBI JEHCTBUS NMPUOOPOB U TEXHUYECKUX YCTPOMCTB:
BEChI, TEPMOMETpP, JMHAMOMETpP, COOOILNAIOIIMECS COCYAbl, OapoMerp,
phIYar, TOABMKHBIA U HETIOABM)KHBIN OJIOK, HAKIIOHHAS TNTIOCKOCTB;
XapaKkTepu30BaTh MPUHIUMBl JACWCTBUA HW3YYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOWCTB C ONOpPOM Ha HX OMNHCAHHUA (B TOM YHCIHE:
HNOJIIMITHUKY, YCTPOWCTBO BOJOIPOBOJA, THUIAPABIMYECKUN IIpecc,
MaHOMETp, BEICOTOMEP, OPIIHEBON HACOC, apEOMETP), UCTIONB3Ys 3HAHUS
0 CBOICTBaxX (PM3MYECKUX SIBJICHUN U HEOOXOAMMBIE (PU3NYECKHE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEPbl  (HAXOAUTh  HH(POPMALMIO O  [pPUMEPax)
NPAaKTHYECKOTO HCIOJB30BaHUsl (DU3MUECKUX 3HAHWW B TOBCEIHEBHOU
KU3HU JJ1 obecriedeHus: 6€30MacHOCTH MPH OO0paIeHNH C MPUOOpamMu H
TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAHEHUS 3JI0POBbS U COOIIOACHHUS
HOPM 3KOJIOTUYECKOTO MOBEJCHHS B OKPY’KaIOILEH Cpe/ie;

OCYIIECTBIISATh OTOOp MCTOYHMKOB MHPopmanuu B HMHTepHere B
COOTBETCTBHUH C 33J]aHHBIM MTOMCKOBBIM 3aIPOCOM, HA OCHOBE UMEIOIITIXCS
3HaHUW © TYTEM CpPaBHEHHUS PA3IUYHBIX HCTOYHUKOB BBIJICIATH
uHbOpMAIMIO, KOTOpas SIBISIETCS MNPOTHBOPEYMBONM HIM MOXET OBIThH
HEJI0CTOBEPHOM;

UCIIOJIb30BaTh MIPU BBINOJIHEHUN Y4E€OHBIX 3a/laHUil Hay4HO-TIONYJISIPHYIO
auTepaTypy  (QHU3MYECKOro  COAepXkKaHHs, CIPAaBOYHBIE MaTEepUAIbI,
pecypchl cetu IHTepHET, BlafeTh NpuéMaMu KOHCTIEKTHPOBAHUSI TEKCTA,
npeobpazoBaHusi HHGOPMAIIUU U3 OJJHOM 3HAKOBOW CUCTEMBI B APYTYIO;
cO03/1aBaTh COOCTBEHHBIE KpAaTKHE MUCHbMEHHBIE M YCTHBIE COOOILEHUS HA
OCHOBE 2—3 UCTOYHUKOB WH(pOpMaNU (HPU3MUECKOTO COACPIKAHUS, B TOM
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yuciae MyOJuMYHO JeNaTh KpaTKUe COOOILIEHUS O pe3yJbTaTax MPOEKTOB
WIKM y4eOHBIX MCCIENOBAaHUN, MpPU HSTOM TIPaAMOTHO MCIOJb30BaTh
W3YYEHHBIM TOHATUHHBIM anmapaT Kypca (QU3MKH, CONPOBOXAAThH
BBICTYIUICHUE ITPE3EHTALNEH;

IOPU BBIIOJHEHUH Y4E€OHBIX MPOEKTOB M HCCIEIOBAaHUI pachpenensTh
00s13aHHOCTH B TpYIIIIE B COOTBETCTBUU C IOCTaBJICHHBIMHU 3aJla4aMH,
CIEAUTh 34 BBINOJHEHUEM IUIaHA JEHUCTBHUM, aJE€KBAaTHO OLICHUBATH
COOCTBEHHBIA  BKJIAJ B  JEATEIBHOCTh  TPYyNIbl,  BBICTPAUBATh
KOMMYHHUKATUBHOE B3aUMOJECHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K xonmy oOydenus B 8 kiiacce npemMeTHbIe pe3yJbTaThl HA 0a30BOM ypOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJI30BaTh MOHATHS: Macca U pa3MePbl MOJIEKYJI, TEIUIOBOE ABUKEHUE
aTOMOB U MOJIEKYJI, arperaTHbIE COCTOSIHUS BEILIECTBA, KPUCTATUIMYECKHUE U
amMop(HBIE Tela, HACBHILICHHBIH M HEHACBHIEHHBIM Map, BIAXHOCTH
BO3/lyXa, TeMIeparypa, BHYTPEHHsISI SHEPrus, TEIUIOBOM JBUraTelb,
AJI€MEHTApHBIN AJIEKTPUUECKUM 3apsijl, FIEKTPUUECKOE o€, MPOBOJIHUKU
U IUDJIEKTPUKH, IOCTOSTHHBIN 3JIEKTPUYECKUN TOK, MArHUTHOE TOJIE;
pa3nuyarh SBJICHHs (TEIUIOBOE pPAaCHIMPEHHE U C)KATHE, TEIUIoNepenaya,
TEIJIOBOE PaBHOBECHE, CMauYMBaHUE, KaWJUIAPHBIE SBJICHMS, UCIIAPEHUE,
KOHJIEHCAIusl, IJIaBJIieHUWe, KpuUcTauin3auus (OTBEpAeBaHUE), KHUIICHUE,
Teruionepeaaya (TemIonpoBOHOCT, KOHBEKIUS, U3ITy4eHHUe),
IIEKTpHU3ALUs TeJl, B3AUMOJEHCTBUE 3apsA0B, JEHCTBUS AIEKTPUUECKOrO
TOKa, KOPOTKOE 3aMbIKaHHE, B3aMMOJCHCTBUE MarHuUTOB, JEWCTBUE
MarHuTHOTO TOJISI Ha TPOBOJHUK C TOKOM, DJIEKTPOMArHUTHAs MHIYKITHS)
0 ONHCAHWIO HX XapaKTEpHbIX CBOHNCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SIBJICHUE;

pacro3HaBaTh MPOSIBJICHHE HM3YyYEHHBIX (U3MUECKUX  SABICHUH B
OKpYy’XarollleM MHpE, B TOM uHCle (PU3UUYECKHE SIBJICHUS B MPHUPOJE:
MOBEPXHOCTHOE HATSHKEHUE W KaNWUIAPHBIE SIBICHUS B MPHUPOJIE,
KpUCTallIbl B Tmpupoje, usnydenue CoiHIa, 3amep3aHue BOJOEMOB,
MOpCKHUe Opu3bl, 00pa3oBaHUE POCHI, TYMAaHA, UHES, CHETa, AIEKTPUUECKUE
SBIIEHUSI B aTMoc(epe, dIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nojie 3eMiM, Apeld MoytocoB, posib MarHUTHOIO MOJS M JKU3HU Ha
3emiie, MOJSIPHOE CUSIHUE, MIPU 3TOM MEPEBOUTH MPAKTUUECKYIO 3a7a4y B
y4eOHYI0, BBIJIEIATh CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKH) (HU3UUYECKUX
SIBJICHUIM;

OINHCHIBATh U3yUEHHBIE CBOMCTBA TeNl U (U3NYECKUE SBICHUS, UCIIOJIb3YS
bu3nyueckue BEIUUHMHBI (TEMIIEpaTypa, BHYTPEHHSISI YHEPTHUsl, KOJIUYECTBO
TEIJIOTHI, yJeJbHas TEMJIOEMKOCTh BEIECTBA, YyJEJlbHAas TEIuloTa
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IUIaBJICHUS, YJIeNbHAsl TEIJIoTa IapooOpa3oBaHus, yJeibHas TEIIoTa
CropaHusi TOIUIMBA, KO3(PPUIMEHT TOJIE3HOTO JEUCTBUS TEIJIOBON
MAIlMHbI, OTHOCUTEJBHAs BIAXHOCTH BO31yXad, JJIEKTPUUYECKHU 3apsm,
CUJIa TOKA, JJIEKTPUYECKOE HAIPSHKEHHE, CONPOTHUBIICHUE IIPOBOJHMKA,
yAEIbHOE  CONpOTHUBIIEHWE  BemiecTBa, padoTa U MOILHOCTb
DJIEKTPUYECKOTO0  TOKa), TpU ONHCAHMM TPaBWIBHO  TPAKTOBATH
(Gu3MYECKUI CMBICI MCHOJIb3YEMbIX BEJIWYMH, 0003HAUEHUS U €IUHULBI
(U3HYECKUX BEJIMYMH, HAXOAUTHh (POPMYJbl, CBSI3BIBAIOIINE JIAHHYIO
¢u3nYeCKyl0 BEIUYMHY C JAPYTUMHU BEJIWYHMHAMH, CTPOUTH Tpaduku
U3YyYEHHBIX 3aBUCUMOCTEHN (PU3NUECKUX BETUYNH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3MUECKHE SBICHHUS U IPOLECCHI,
WCIIOJb3Ys. OCHOBHBIE IOJIOKEHUS MOJIEKYISIPHO-KMHETHUECKON TEOpUU
CTPOEHHUS BEIIECTBA, MPUHLMI CYNEPHO3ULNU IOJEeH (Ha KaYECTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3akoH OMa 11 yyacTKa LENu, 3aKOH
Jlxoyns—JleHna, 3akOH COXpaHEHUs DJHEPruM, IIpU DJTOM JaBaTh
CJIIOBECHYIO (DOpMYJIMPOBKY 3aKOHA M 3alKCBIBATH €0 MaTEMaTHYECKOE
BBIPAXKEHUE;

OOBSCHATH (U3NYECKHE MPOLECChl U CBOMCTBA Tel, B TOM YHUCIE U B
KOHTEKCTE CHTyalluid NPaKTUKOOPHUEHTHPOBAHHOI'O XapaKTEpPa: BBIABIIITH
IPUYUHHOCIIEICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHE U3 1—2 IOrn4ecKux
IaroB ¢ omnopoi Ha 1—2 W3y4eHHBIX CBOMCTBA (PUBMUECKHUX SIBICHUI,
(pU3HYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiatb pacy€THbIE 3aJadyd B 2—3 JEHCTBHS, MCHOJb3Yys 3aKOHBl U
(dopMyIibl, cBsI3bIBarOLIME (DU3MUECKUE BEIMYUHBL: Ha OCHOBE aHajIu3a
YCJIOBUSL 3aJlauyd 3alKChIBaTh KPATKOE YCJIOBHUE, BBISBIATH HEIOCTATOK
JAHHBIX U1 pEIIeHHs 3aJauyd, BBHIOMpATh 3aKOHBI WU (POPMYJIBI,
HEoOXonuMble UIsl €€ penieHus, NPOBOAUTH PacUEThl U CpPaBHUBATH
HOJIy4YE€HHOE 3HaUeHUE (PU3NUECKON BETUUYUHBI C U3BECTHBIMU JIAHHBIMH;
pacrno3HaBaTh MpoOJEMBbI, KOTOpPbIE MOXKHO PpELIUTh MpPU MOMOIIU
(bu3MYEeCKUX METOAOB, HCIOIb3ysl OMHCAHUE MCCIIEOBAaHUSA, BBIACIATDH
IIPOBEPSEMOE  MPEAIOJNOKEHUE, OLECHUBATh IPABHUIBHOCTh IOPSAKA
IIPOBEJICHUS UCCIIENOBAHUS, JEIaTh BBIBOJBI;

OPOBOJUTH OMNBITHl MO HAOMIOACHUIO (PU3MUECKUX SBICHUW WIH
(¢u3nYeCKUX CBOWCTB Tel (KanWUISIPHBIE SIBICHUS, 3aBUCUMOCTh JAaBJICHUS
BO3/lyXa OT €ro o0b&Ma, TeMIEepaTypbl, CKOPOCTU MPOLIECCA OCThIBAHUS U
HarpeBaHusl MPU M3IYUYCHUH OT ILIBETa H3Iydaromiel (Morionaromieil)
IIOBEPXHOCTH, CKOPOCTb MCIAPEHUs BOJBI OT TEMIEPATypbl KUAKOCTU U
IomaaM €€ TOBEPXHOCTH, OJJIEKTpHU3alus Tel MW B3aUMOJACHCTBUE
ANEKTPUYECKUX 3apsA0B, B3aWMOJCHCTBUE IIOCTOSHHBIX MAarHUTOB,
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BU3YyaJIM3allMsl MarHUTHBIX IIOJIEH IIOCTOSIHHBIX MAarHUTOB, JIE€UCTBUS
MarHUTHOTO MOJS Ha TPOBOJHUK C TOKOM, CBOMCTBa 3JIEKTpOMAarHuTa,
CBOMCTBa DJIEKTPOABUTIATENII IOCTOSHHOIO TOKa): (hOpMYJIMpOBaTh
poBepsieMble MPEANONIOKEHHsI, COOMPATh YCTAHOBKY M3 MPEII0KEHHOTO
000py/10BaHus, OMUCHIBATh XO/1 ONbITa U (POPMYIUPOBATH BHIBOJBL;
BBIIIOJIHATh ~ MNPSAMBIE  W3MEPEHMSI  TEMIEPATYpPbl,  OTHOCHTEIBHOMN
BJIQXXHOCTH BO3/lyXa, CHUJIbI TOKA, HAIMpSKEHUS C MCIOJb30BaHUEM
aHAJIOTOBBIX NPHUOOPOB MU JATUMKOB (DU3MUECKUX BEJIMYMH, CPABHUBATH
pe3yJbTaThl U3MEPEHUHN ¢ YIETOM 3aJJaHHON a0COIIOTHON MTOTPEITHOCTH,
IPOBOJNUTDH MCCIIEA0BAHUE 3aBUCUMOCTH OJHOM (DU3MUECKON BETUYUHBI OT
Ipyrol C UCHOJb30BAaHUEM IPSAMBIX HU3MEPEHUH  (3aBUCUMOCTH
CONPOTHUBJIEHUSI MPOBOJHUMKA OT €ro JUIMHBI, IUIOLAAM TOMEPEYHOro
CEYEHMS U YAEIBHOIO CONPOTUBIICHUS BEIIECTBA MPOBOAHUKA, CUJIBI TOKA,
UAYLIEro 4epe3 MPOBOJHMK, OT HANOpsDKEHWS Ha  [POBOJIHUKE,
UCCIIEIOBAHUE IIOCJIEAOBATENBHOIO M IApPAJUIEIBHOTO  COCAMHEHUN
IPOBOJHUKOB): IUJIAHUPOBATh HCCIEJOBAaHUE, COOUPATh YCTAHOBKY U
BBINIOJIHATh W3MEPEHHUs], CIeAys NPEeNJOKEHHOMY IUIaHy, (PUKCHpOBAThH
pe3ynabTaThl TMOJYYEHHOW 3aBUCMMOCTH B BHAE TaOJIUIl W TpadHKOB,
JIENaTh BBIBOJIBI I10 PE3YJIBTATAM HCCIICOBAHUS;

IPOBOJUTh KOCBEHHBIE H3MEPEHHUS (PU3NYECKUX BEIMYMH (yAesbHas
TEIJIOEMKOCTh ~ BEILIECTBA, COMPOTUBJIEHUE MPOBOJAHMKA, padoTra U
MOIIIHOCTh 3JIEKTPUYECKOIO TOKA): IUIAHUPOBATh W3MEPEHHUs, COOMpaTh
HKCIIEPUMEHTAJIbHYI0 YCTaHOBKY, CJENysl NPEII0KEHHON WHCTPYKLIHH, U
BBIYKCIIATH 3HAUCHHUE BEJIMUNHBI;

coOJr01aTh NMpaBUiia TEXHUKHA 0€30MaCHOCTH MU padoTe ¢ 1ab0paTOpHBIM
000pyI0BaHUEM,;

XapaKkTepu30BaTh MPUHIUMBl JCWCTBUA HW3YYCHHBIX NPHUOOPOB H
TEXHUYECKUX YCTPONCTB C OMNOpPOM HAa HMX ONUCaHHS (B TOM YHCIE:
CHUCTEMA OTOIUIEHHUS JIOMOB, TUIPOMETp, MapoBas TypOMHA, amMIepMeTp,
BOJITMETP, CUETUMK DIIEKTPUUECKOW HHEPruH, 3JIEKTPOOCBETUTEIbHbIE
npuOOpPBI, HArpPEeBATEIbHBIE ANEKTPONPUOOPHI (IIPUMEPHI), FNEKTPUUIECKUE
NPEIOXPAHUTEIH, JIEKTPOMArHUT, JIEKTPOABUTATENb IOCTOSIHHOTO TOKA),
UCIIOJIb3YSl 3HAHUSA O CBOMCTBaxX (PM3MYECKUX SIBJICHUM M HE0OXOIUMbIE
(u3nyeckue 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOMCTBA M HM3MEPUTENbHbBIC
npuOOpsl MO CXEMaM M CXEMaTUYHbIM PHUCYHKaM (3KHJIKOCTHBIN
TEPMOMETpP, TEPMOC, MCUXPOMETP, TUIPOMETP, JIBUraTeib BHYTPEHHETO
CropaHusi, 3JEKTPOCKOI, PEOCTaT), COCTABIATH CXEMBI JJIEKTPUUYECKUX
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IETIe C TIOCTIeI0BATEIbHBIM U MapalICIbHBIM COCTUHEHUEM DJIEMEHTOB,
paznuyas ycIoBHbIe 0003HAYCHHS SJIEMEHTOB JJIEKTPUYECKUX IIETICH;
NPUBOAUTH  NpUMEpPhl  (HAXOIWUTh  HWH(OpMAIMI0O 0  TIpUMEpax)
MPAKTUYECKOTO HCIOIb30BaHMUs (U3MYECKUX 3HAHUNW B TOBCEIHEBHOMN
KU3HU N1l obecrieueHust 0€30MacHOCTH MpU oOparieHuu ¢ mpudopamu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHCHUS 3JI0POBbS U COOIIOACHHS
HOPM DKOJIOTUYECKOTO TMOBECHHSI B OKPYIKaIOIIEH Cpejie;

OCYIIECTBIATh TMOUCK WHGOpMAUK  (U3UIECKOTO COACPKAHUSI B
WuTepHeTe, Ha OCHOBE HWMEIOMIMXCA 3HAHUN H TyTEM CpPaBHEHUS
JIOTIOJTHUTEIBHBIX ~ MCTOYHUKOB  BBIJACIATH WHGOPMAIIUIO, KOTOpPAsS
SIBIISICTCS] IPOTHBOPEYUBON WIIH MOKET OBITh HEIOCTOBEPHOM;
WCIIOJIB30BAaTh NP BBITTOJIHCHUH YUEOHBIX 3aJaHUN HAyYIHO-TIOMYJISIPHYIO
JTUTEPATypy (PU3AUECKOTO COJEp)KaHWS, CIPABOYHBIE MaTEpPHUAIbI,
pecypcbl cetu HTepHET, BiaieTh NpuéMaMu KOHCTIEKTUPOBAHUSI TEKCTA,
npeoOpazoBaHus HHGOPMAITUU U3 OJTHOM 3HAKOBOW CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIC MHCHBMEHHBIC W KpPAaTKHE YCTHBIC COOOIICHWS,
0000mass uHPOpMAIMI0O W3 HECKOJIBKUX HCTOYHUKOB (PUBHUUYECKOTO
colepkaHusi, B TOM 4YHCIEe MyOJWYHO TPEACTABIATh PE3yJIbTATHI
MPOEKTHOM WJIM HMCCIIEIOBATENHCKON NEATEIbHOCTH, MPU 3TOM T'PaMOTHO
UCTIONB30BaTh HW3YYCHHBIM TOHATUHHBIA ammapar Kypca (U3HKH,
COTIPOBOX/IaTh BBICTYIUICHHUE MPE3CHTAIUCH;

IPY  BBITIOJTHEHUH YYEOHBIX TPOEKTOB M HWCCICAOBAHUN (HU3UIECKUX
MPOLIECCOB pacHpeNiesaTh OOS3aHHOCTH B TPYIIE B COOTBETCTBUU C
TIOCTaBJICHHBIMHU 33J]a4aMH, CJICTUTH 3a BBIMOJTHCHUEM IUTaHA JCHCTBUHA U
KOPPEKTUPOBATh €ro, aJCeKBAaTHO OIICHWBATh COOCTBCHHBIM BKJIaa B
NEeSATENHHOCTD TPYIIIbI, BEICTPAUBaTh KOMMYHUKATHBHOE B3aMOJICHCTBUE,
MIPOSIBJISISI TOTOBHOCTH pa3peniaTh KOH(IUKTHI.

K xon1y oOydenus B 9 kJiacce npeMeTHbIC pe3yJbTaThl HA 0A30BOM ypOBHE
JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJb30BaTh TOHSTHS: CHUCTEMa OTcuéTa, MaTepualbHas TOYKa,
TPAeKTOpHUsI, OTHOCUTEIBLHOCTh MEXaHWYECKOTO NBMXKEHUsA, Achopmalius
(ympyrasi, mnjaacThuyeckasi), TPEHUE, LEHTPOCTPEMUTEIBHOE YCKOPEHHUE,
HEBECOMOCTh M TEPETPy3KH, LEHTP THKECTH, aOCOIIOTHO TBEPIOE TEIO,
LEHTP TSDKECTH TBEPJOTO Teja, paBHOBECHE, MEXaHUYECKUE KOoJeOaHus U
BOJIHBI, 3BYK, WH(Qpa3ByK M YJIbTPa3BYK, 3JIEKTPOMArHUTHBIC BOJIHBI,
IIKaJjia AIEKTPOMArHUTHBIX BOJIH, CBET, OJIU30PYKOCTh U JaTbHO30PKOCTb,
CHEKTPhI UCITyCKAaHUS U TIOTJIONICHMs, anbda, 0eTa- U raMMa-u3IIy4deHHs,
U30TOTIBI, SIZICPHASI DHEPTETHKA;
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paznuyaTh SBJICHUS (pPaBHOMEPHOE M HEPAaBHOMEPHOE MPSMOJIMHEMHOE
JBUYKEHUE, PaBHOYCKOPEHHOE MPSIMOJIMHEMHOE JBUXKEHUE, CBOOOJIHOE
NaJieHUE TeJl, PABHOMEPHOE JIBHXKEHHE MO OKPY>KHOCTHU, B3aUMOJICHCTBUE
T€J, PEAKTUBHOE JBUKEHUE, KOJeOATEIbHOE JBHXKEHHUE (3aTyXarollue U
BBIHYX/ICHHbIE KOJI€OaHMsI), PE30HAHC, BOJHOBOE IBM)XCHHE, OTPAKEHUE
3ByKa, NPSIMOJMHEHHOE paclpOCTPAaHEHHUE, OTPAKECHHE U TNPEIIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3sIOKeHHE OEJIOro CBETa B
CHEKTp M CJOXXEHHE CHEKTpPaJbHBIX IIBETOB, JUCIEPCUS CBETA,
€CTECTBEHHAsl PaJMOAaKTUBHOCTb, BO3HUKHOBEHHME JIMHEHYATOrO CIEKTpa
U3ITYYEHHUsI) TI0 OMTMCAHUIO0 UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SBJICHUE;

pacno3HaBaTh MPOSIBICHHE HW3YYEHHBIX (U3UYECKUX SBJICHUUA B
OKpyXarolmeM Mupe (B TOM 4YHcie (U3NYECKUE SIBICHUS B MPHPOJE:
IPWINBBI U OTJIIUBBI, JBUXKEHUE ITaHEeT COJIHEYHOM CUCTEMBI, PEaKTUBHOE
JIBW)KCHUE JKHUBBIX OpPraHU3MOB, BOCIPHITUE 3BYKOB JKHBOTHBIMH,
3eMIIETPSICEHUE, CEHUCMUYECKHE BOJHBI, I[yHaMH, 53XO0, LIBETa Tell,
ONTHYECKHUE SIBJICHUS B MPUPOJE, OMOIOTMYECKOE NEUCTBHE BUIAMMOTIO,
yIbTPapuOIETOBOTO M PEHTTCHOBCKOIO H3IY4YCHHH, €CTECTBEHHBIH
pPaZMoOaKTUBHBIN (OH, KOCMHYECKHE Jy4YHd, pPaJHMOaKTUBHOE H3Iy4YCHHE
NPUPOIHBIX MHUHEpAJOB, [ECUCTBUE PAAUOAKTUBHBIX W3JIYYEHUW Ha
OpraHu3M YeJIOBeKa), MPU STOM IMEPEBOAUTh MPAKTHUECKYIO 3aJady B
y4eOHYI0, BBIJEIATh CYIIECTBEHHBIE CBOMCTBA (MpU3HAKH) (U3UYECKHUX
SIBIICHUIM;

OMHCHIBATh U3YUYCHHBIC CBOMCTBA TeN U (U3UUECKUE SBJICHUS, UCIIONb3YS
¢bu3nyeckue BeNWYUHBI (CpElHSAsT W MIHOBEHHAs CKOPOCTb Tejla MpH
HEPAaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, NEpPEeMEIleHHE, MyTh, YIrioBas
CKOpPOCTb, CHJIa TPEHUs, CHJIa YOPYIOCTH, CHJIA TSIKECTH, YCKOPEHUE
CBOOOJHOrO TMajJeHHsl, BEC Tejla, HUMIYJIbC Tela, WMIIYJIbC CHIIBI,
MexaHudeckass paboTa M MOIIHOCTb, TOTEHIMAJIbHAS JHEprus Tea,
NOJHSTOrO0 HAJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMANbHAs HYHEPrus CKaToON
NPYKUHBI, KHHETHYECKash SHEpPrus, IOoJHAsg MEXaHW4YecKass >SHEeprus,
NEPUOJ M YacToTa KOJIEOAHUM, JJIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, ITOKA3aTeslb NPEJIOMIICHUS CPEAbI), TP OMUCAHUU
IPaBUJIBHO TPAKTOBAaTh (U3MUECKUH CMBICT MCIOJIb3YEMbIX BEIUYHH,
0003HaueHNd W eAUHMIBI (U3MYECKUX BEJIWYUH, HAXOAHUTH (DOPMYIIbI,
CBA3BIBAIOIIME JAHHYI0 (PU3NYECKYIO BEIUMYHMHY C JAPYTMMH BEIUYHMHAMM,
CTPOUTH IpaQUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYUH;
XapaKTepu30BaTh CBOWCTBA Tel, (U3MYECKUE SIBICHUS U TIPOLIECCHI,
UCIOJIb3Ysl 3aKOH COXPAHEHUs HHEPruu, 3aKOH BCEMHUPHOIO TATOTECHMS,
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OPUHLMIT CYNEpPHO3ULMK CHUJI, NPUHUUI OTHOCUTEIbHOCTU ['amuines,
3aK0Hbl HBIOTOHA, 3aKOH COXpaHEHUS UMITYJIbCA, 3aKOHBI OTPAKEHUS U
NPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHMS 3apsI0BOIO U MaCCOBOTO UMCEN
OpU SACPHBIX PEAKIHIX, IPU 3TOM JaBaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA U 3aIMChIBAaTh €0 MaTEMAaTUYECKOE BBIPAKEHNUE;

OOBACHATh (U3NYECKHE MPOLECChl U CBOMCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE CHUTyallud MPaKTUKOOPHUEHTHUPOBAHHOI'O XapaKTepa: BBISBISTH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHHUE U3 2—3 JTOTUYECKUX
IaroB ¢ Omnopod Ha 2—-3 W3YYCHHBIX CBOWCTBA (DU3MUECKUX SIBICHHM,
($u3nYeCKuX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiate pacy€THble 3adaud  (OmUpamoluecs Ha cuctemMy u3z 2-3
ypaBHEHUI), UCTIOJb3Ysl 3aKOHBI U (POPMYIIbI, CBA3BIBAIOUINE (U3UUECKUE
BEJIMYMHBI: HA OCHOBE aHaJIM3a YCIOBHUS 3aJladyd 3alMChIBaTh KpaTKOe
YCIIOBHUE, BBISBIATh HEIOCTAIOIINE WIM U30BITOUYHBIC JTAaHHBIEC, BHIOMPATH
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE JJISl PELEHUS], IPOBOJUTH PACUETHI U
OLICHUBATh  PEATUCTUYHOCTh IOJYYEHHOTO 3HA4YeHUs (u3ndeckomn
BEJIMYMHBI,

pacmo3HaBaTh MPOOJEMBbl, KOTOPbIE MOXKHO PEUIUTh MPU MOMOIIH
(¢u3nYecKuX METOJIOB, MCIONb3Yysl ONHCAHME HWCCIENOBaHUs, BbLACIATH
IPOBEPSIEMOE  NPEIIOIOKEHUE, OLEHUBATh IPABWIBHOCTh IOPSAJIKA
NPOBEICHUSI  UCCIENOBAaHUS, JI€NaTh  BBIBOJbI, HMHTEPIPETUPOBATH
pe3ynbTaThl HAOIIOACHUI U OIBITOB;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (PU3MYECKHX SBJICHUNA WIH
¢u3nyeckux CBOWCTB Ten (M3ydeHHE BTOporo 3akoHa HproToHa, 3akoHa
COXpaHEHUsl SHEPIruM, 3aBUCUMOCTh NEPHOJa KOJIEOAHHM NPy KUHHOTO
MasiTHUKa OT Macchl Tpy3a M KECTKOCTU MPYXKUHBI U HE3aBUCUMOCTb OT
aMILUTUTYAbl MAJIbIX KOJIEOaHUM, MPSIMOJIMHEITHOE PACIIPOCTPAHEHUE CBETA,
pasnokeHre Oenoro cBeTa B CHEKTP, U3YyUYEHUE CBOMCTB M300paKeHUS B
IUIOCKOM 3€pKajie U CBOMCTB H300pa)keHHsI IpeaMeTa B coOuparoiien
JUH3€e, HAOJIOJEHUE CIUIOIIHBIX W JMHEHYaThIX CHEKTPOB M3IIyUYEHUSs):
CaMOCTOATENIbHO ~ COOMpaTh YCTaHOBKY M3 H30BITOYHOrO Habopa
o0oOpyOBaHus, ONHCHIBATH  XOJ  ONbITAa W  €ro  pe3yJbTathl,
(GopMyIIUpOBATH BBIBOJIBI;

IPOBOJNUTH MPU HEOOXOAUMOCTH CEPUIO MPSIMBIX U3MEPEHUH, onpeaesnss
cCpenHee 3HayeHue usMepsieMoll BenuuuHbl ((POKYyCHOE paccTosiHuE
coOuparomield JIMH3bI), OOOCHOBBIBaTH BBIOOpP cHocoba H3MEPEHUs
(M3MEpUTENHHOTO MPUOOpa);

IPOBOJNUTh MCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEIUYHUH C
UCIOJIb30BAaHUEM TMPSIMBIX HM3MEpPEHUH (3aBUCHUMOCTb IyTH OT BPEMEHU
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IpU PaBHOYCKOPEHHOM JIBIDKEHUW 0€3 Ha4dalbHOH CKOPOCTH, TEepHoja
KOJICOaHMI MaTeMaTHYEeCKOT0 MasTHHKA OT JJIMHBI HUTH, 3aBUCUMOCTH
yria OTpakeHHUsl CBETa OT yrja MaJCHUs W yria MPEeIOMJICHHS OT yIJia
najieHus): IUIAHUPOBAaTh HCCIEOBAaHUE, CAMOCTOSITEIBHO COOMpATh
YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl MOJYYEHHOM 3aBUCHMOCTHU
GuU3NYECKUX BEIMYMH B BUAC TaOJHUIl M TpadUKOB, NIENaTh BBIBOIBI 11O
pe3yJibTaTaM HCCIe0BaHNUS;

MPOBOJUTh KOCBEHHBIC W3MEPECHHUS (U3MYECKUX BEIHYUH (CPEIHSSA
CKOPOCTh M YCKOPEHHE Tella TPU PaBHOYCKOPECHHOM JIBHKCHUH,
YCKOpEHHUE CBOOOJHOrO MaJeHUs, KECTKOCTh MPYKUHBI, KOADPHUIIMEHT
TPEHHUS CKOJBKCHHS, MEXaHHYeckas paboTa M MOIIHOCTh, YacToTa H
nepuosl KoneOaHWid MaTeMaTHYeCKOro W TPYKUHHOTO MAasTHHUKOB,
ONTHYECKass Cuia CcoOuparoeil JMH3BI, PAJUOAKTUBHEIN  (OH):
IUTAHUPOBATh HM3MEPEHUsS, COOMPATh JKCIEPUMEHTAIBHYIO YCTAaHOBKY U
BBITIOJTHATh U3MEPEHUS, CIEIysl MPEIIOKEHHOW HHCTPYKIINH, BBIYUCIATH
3HAYCHHUE BEIIMYMHBI U aHAJTU3UPOBATH MOYYCHHBIC PE3YJIbTAThl C YUETOM
3aJJaHHOU MOTPEIIHOCTH U3MEPEHUII;

coOro1aTh MpaBUiia TEXHUKHA 0€30MMaCHOCTH MPHU paboTe ¢ 1abopaTOPHBIM
000pyI0BaHUEM;

pa3iauyaTh OCHOBHBIC TIPHU3HAKKM W3YyYEHHBIX (PU3NYCCKUX MOJIEIICH:
MaTepualibHasi TOYKa, a0CONIOTHO TBEPIOE TENO0, TOYEUHBIH HCTOUYHHUK
CBeTa, JyY, TOHKas JIMH3a, IUTAHETApHAas MOJENTb aTroMa, HYKJIOHHas
MOJIeNIb AaTOMHOTO SI/IPa;

XapaKTepU30BaTh MPHUHIMIBI  JEHCTBUS HM3yYEHHBIX TPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOPOM Ha HMX ONUCaHusd (B TOM 4YHCIE:
CIIUJOMETp, NaTYMKUA TIOJIOKCHHS, PACCTOSHHS W YCKOPEHHsS, paKeTa,
9XOJIOT, OYKH, TMepHucKom, ¢oroanmnapar, ONTHYECKHE CBETOBOIBI,
CIIEKTPOCKOIN, JO3UMETp, Kamepa BuiabcoHa), HCHOIB3YS 3HAHHUS O
CBOWCTBaX (U3MYCCKUX SBJICHHA W HEOOXomuMble (hU3HUECKHE
3aKOHOMEPHOCTH,

WCITIOJIB30BATh CXEMBI U CXEMATUIHBIC PUCYHKH M3YUYEHHBIX TEXHUUYCCKUX
YCTPOWCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTHYECKUX TPOIECCOB
OpU PEHIeHUH YYEOHO-TIPAKTUYECKUX 3a7ad, ONTHYECKHE CXEMBbI IS
MIOCTPOCHUS N300paKEHH B IJIOCKOM 3€pKajie U COOMparoIiei TuH3e;
NPUBOAUTH  NpUMEpPhl  (HAXOIWUTh  WH(QOpPMAIMIO O  TIpPHUMEpax)
MPAKTUYECKOTO HCIOIb30BaHMUs (U3MYECKUX 3HAHUW B TOBCEIHEBHOMN
KU3HH N1l obecriedeHnst 0€30MacHOCTH MpU oOpaIrieHnu ¢ nmpudbopamu u
TEXHUYECKUMHU yCTPOMCTBAMH, COXPAHCHUS 3JI0POBbS U COOIIOIACHHS
HOPM 2KOJIOTUYECKOTO MOBEICHHSI B OKPY KaIOIIEeH cpe/ie;
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OCYIIECTBIISATh MOMCK HHpoOpManuu (U3UYECKOTO COJEp)KaHUs B
HUuTepHeTe, caMOCTOATENBHO (HOPMYIIHMPYS MOUCKOBBINA 3aMpoOC, HAXOAUTh
NyTH ONpPEAENICHUs IOCTOBEPHOCTU MOJIYYEHHOW MHPOpPMAalUd Ha OCHOBE
UMEIOIINXCS 3HAHUM U TOTIOJHUTEIbHBIX HCTOYHHUKOB,;

UCIIOJIb30BaTh MPU BBHINOJIHEHUN Y4Y€OHBIX 3a/laHUil HAayYHO-TIONMYJISIPHYIO
JAUTEpaTypy (PU3MYECKOro COAEpXkaHMs, CIPAaBOYHbIE MaTEepUalbl,
pecypcbl cetu HTepHeT, BiaieTh NpuéMaMHi KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus HH(POPMALMU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIE MUCHMEHHBIC U YCTHBIE COOOILEHUS HA OCHOBE
uHpOpMAIlMU U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKAHMS,
nyOJIMYHO NPEACTABIATh PE3ybTaThl IPOEKTHOM WK UCCIIEN0BATENbCKON
NEeATENbHOCTH, TMpPU O3TOM TPAMOTHO  HUCIOJNb30BaTh  HM3yUYEHHBIN
NOHATUWHBIN ammapar HM3y4yaeMoro pasfena (PU3UKH U COMPOBOXKAATH
BBICTYIUICHHE TIpe3eHTalel ¢ y4yé€ToM OcoOEHHOCTEH ayaAuTOpuUu
CBEpPCTHUKOB.
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TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIIACC
KoJsnyecTBO 4yacoB DIeKTPOHHBIE
Ne HaunmeHoBaHMe pa3ieiioB U Kontponbusre | TIpakTHueckue (uudposrbie)
n/m | TeM NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pa3nes 1. ®Pusnka u e€ posib B NO3HAHUM OKPY/KAIOIIEro MUPa
bu6mmoreka [IOK
1.1 ®dusuKa - HayKa 0 IPUPo/Ie 2
Y PHpOA https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
1.2 DuU3NYECKUE BEINYNHBI 2 1
https://m.edsoo.ru/7f416194
13 EcTecTBeHHOHAy4HBIN METO/ ) 1 bubnmoreka [IOK
' [MO3HAHUSA https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nea 2. [leppoHavyaabHbIe CBEACHHS O CTPOCHHH BelleCTBA
bu6mmorexa [IOK
2.1 C 1
TPOCHHE BEIECTBA https://m.edso0.1u/7f416194
)9 JBr>kKeHre U B3aMMOJICIICTBHE ) 1 bu6mmoreka [IOK
' Y4aCTHI] BeIleCTBa https://m.edsoo.ru/7f416194
)3 ArperaTHbl€ COCTOSIHUS ) bubnuoreka [IOK
' BELIECTBA https://m.edsoo.ru/7f416194
Hroro no pasaeny 5

Paznen 3. /IBu:keHune U B3auMo/ieiicTBHE TeJl

3.1

Mexannueckoe IBUKEHUE

bubmuoreka [JOK
https://m.edsoo.ru/7f416194
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bu6nuoreka [JOK

3.2 Hnepuus, Macea, 110THOCTS 4 https://m.edsoo.ru/7f416194
bu6mmoreka [{OK
33 Crna. Bzt cun 14 https://m.edsoo.ru/7f416194
Hroro no pazneny 21

Pa3znen 4. /laBiienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB

Hasnenue. [lepenaya

41 R AMI 3 bubmuoreka [JOK
’ FIABJICHIA TBEPABIMH TCHAMH, https://m.edsoo.ru/7f416194
JKUJIKOCTSAMHU U Ta3aMHu
bu6mmoreka [JOK
4.2 Jlapenie xKHAKOCTH > https://m.edsoo.ru/7f416194
bu6mmoreka [{OK
4.3 ATtmocdepHoe naBieHNE 6 https://m.edsoo.ru/7f416194
JelicTBHE KUKOCTHU U Ta3a Ha bubnmoreka [JOK
4.4 . 7
MOTPYXEHHOE B HUX TEIIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nea 5. PaGora u MomHOCTh. JHEprus
bu6nmoreka [JOK
> Pabora 1 momHoCTE 3 https://m.edsoo.ru/7f416194
Bbu6nunoreka [JOK
32 TlpocTie MexaHH3MEI > https://m.edsoo.ru/7f416194
bu6mmoreka [{OK
33 Mexaniieckas oHeprits 4 https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHOE Bpems 3
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OBIIEE KOJIMYECTBO YACOB
[10 ITIPOTPAMME

68

12
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8 KVIACC

KoaudecTBO 9acoB

JJIeKTPOHHbIE
Ne HaunmenoBanue pasaenoB Kourponsbie | TIpakTmaeckme (uudposbie)
1/l | ¥ TeM NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Pa3pean 1. TenioBblie IBJICHUSA
11 CrtpoeHue u CBOICTBa 7 bubnmorexa [JOK
' BEIIECTBA https://m.edsoo.ru/7f4181ce
bu6mmorexa [JOK
1.2 T 21 1 5
CTIOBBIE MPOLECCH https://m.edsoo.ru/7f4181ce
Hroro no paszneny 28
Paznen 2. DiiekTpryeckre 1 MAarHUTHbIE SIBJIEHUS
DNEeKTpUYECKHE 3apsiibl.
2.1 3a SI)KIG)HHBIG Tenarp)l I/IIIX 7 1 bubmmorexa [IOK
' P . https://m.edsoo.ru/7f4181ce
B3aUMOJICUCTBUE
29 ITocTossHHBIN 20 1 7 bubmuorexa [JOK
' 3JIEKTPUYECKUN TOK https://m.edsoo.ru/7f4181ce
2.3 MarHuTHbI€ SIBICHUS 6 1 1.5 bubmorexa OK
https://m.edsoo.ru/7f4181ce
54 DJNIEeKTpOMarHuTHas 4 bubnuotexa [JOK
' AHAYKLIAS https://m.edsoo.ru/7f4181ce
Hroro no pazaeny 37
Pe3epBHOe Bpemst 3
OBUIEE KOJIMYECTBO 68 3 14.5
YACOB I10 [TPOT'PAMME ’
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9 KVIACC

KoaudecTBO 9acoB

JJIeKTPOHHbIE
Ne HaunmenoBanue pasaenoB Kourponsbie | TIpakTmaeckme (uudposbie)
1/l | ¥ TeM NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcbl
Pa3pen 1. Mexann4ueckue siBJICHUSA
11 MexaHn4ecKoe ABMKCHHE 10 | bu6mmorexa [JOK
' M CIIOCOOBI €T0 OIMHCAHUS https://m.edsoo.ru/7f41a4a6
bu6mmorexa [JOK
1.2 BzaumoneiicTBue Ten 20 1 3
8 https://m.edsoo.ru/7f41a4a6
bu6mmorexa [JOK
1.3 3aKOHBI COXpaHCHHS 10 3
P https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 40
Pa3pen 2. Mexann4deckue KoJ1e0aHUA U BOJIHEI
bub6muoreka [IOK
2.1 MexaHn4deckue KoeOaHus 7 3
https://m.edsoo.ru/7f41a4a6
59 MexaHn4eCcKHe BOJIHEI. g | 3 bu6mmorexa [JOK
' 3ByK https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 15
Pa3nes 3. DjieKkTpoMarHuTHOE 10JI€ M 3J1eKTPOMATHUTHBIE BOJIHBI
31 DJIEKTPOMArHUTHOE MOJIE U 6 ) bubnuoreka [JOK
' DJIEKTPOMArHUTHBIE BOIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 6

Pa3gen 4. CBeToBbI€ IBJICHUSA
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41 3aKOoHBI pacpOCTPaHEHUS 6 ) bubnuoreka [JOK
' CBETa https://m.edsoo.ru/7f41a4a6
49 JIMH3BI B onTHYECKHE 6 3 bubmnoreka LIOK
' npubopbI https://m.edsoo.ru/7f41a4a6
43 Paznoxxenune Oemoro ceera 3 ) bu6mmorexa [JOK
' B CIIEKTP https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 15
Paznen 5. KBaHToBbI€e SIBJICHUA
Hcnyckanue u
5.1 MOTJIOIIEHHUE CBETA 4 1 bubmorexa OK
' H https://m.edsoo.ru/7f41a4a6
aTOMOM
bu6mmoreka [IOK
32 CTpoetne aToMHOro snpa 6 ! https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
>3 Flaepibie peaxin ’ ! https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3znea 6. [loBTopuTe1bH0-000011A0IM I MOLYJI
[ToBTOpenue u o6o0IIEHNE
6.1 co/iepXaHus Kypca 9 2 bubmorexa HOK
' s yp https://m.edsoo.ru/7f41a4a6
¢dus3ukm 3a 7-9 xnace
Hroro no pazaeny 9
OBUIEE KOJIMYECTBO 102 7
YACOB I10 ITPOTPAMME
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IHOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoaunuecTBo yacoB

KonTtpoJbHble

Bcero
padoThI

IIpakTHyeckue
padoThI

Jlara
U3YYeHUs

DJIEeKTPOHHBIE
nugposeie
o0pa3oBaTe/ibHbIE

pecypchbl

®dusuka — HayKa O IpUpPOJIE.
SIBnenus npupoasl.
Du3nYECKUE SBICHUS

MeXaHI/I‘{eCKI/Ie, TCIIJIOBBIC,
QJICKTPUYCCKUC, MATHUTHBIC,
CBCTOBBIC, 3BYKOBBIC ABJICHUA

dusnueckre BEIUYUHEI U UX
U3MEpeHue

Ypok-uccnenoBaHue
"U3mepenue Temneparypsl
MIPU TIOMOIITH KUJIKOCTHOTO
TEPMOMETpPA U JATIYNKA
TeMnepaTrypbl"

Kak ¢usuka u npyrue
€CTECTBEHHbIC HAYKU U3Yy4alOT
MIPUPOTY.
EcrecTBeHHOHAaYUYHBI METOT
no3Hanus. Onucanue
buznyecKux SIBICHUH C
IIOMOLIBIO MOJIENIEN

bu6mmorexa [JOK
https://m.edsoo.ru/ff09f72a

Ypok-uccnenoBaHue
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"IIpoBepka rumnoTe3bl:
JAIbHOCTD IOJIETA IIApUKa,
MYIEHHOTO FTOPU30HTAIIBHO,
TeM OOoJIbIIIe, YeM OOJIbIIe
BBICOTA ITycKa"

Crpoenue BemiectBa. OMbITHI,

bubmuoreka [{OK

7 JTOKa3bIBAIOIINE JUCKPETHOS
p https://m.edsoo.ru/ff09fe0a
CTPOCHHUE BEIIECTBA
8 JIBM>KeHUE 4acTHIl BEIIECTBA bubmmotera [JOK
https://m.edsoo.ru/ff0a013e
Vpok-uccnenoanuie « OnbIThI
9 10 HAaOJIFOIEHUIO TEILIOBOI'O
pacuIupeHus Ta30B
10 ArperaTHble COCTOSIHUS
BellleCTBa
Bzaumocss3p Mexay
CBOMCTBaMH BEIIECTB B
pPa3HBIX arperaTHbIX
11 COCTOSTHUSIX U UX bubmorexa LOK
https://m.edsoo.ru/ff0a0378
ATOMHOMOJIEKYJISIPHBIM
ctpoeHreM. OcoOEHHOCTH
arperaTHbIX COCTOSIHUM BOJBI
MexaHnuyeckoe IBIKECHUE.
12 PaBHOMEpHOE 1 bubmorexa LOK
p https://m.edsoo.ru/ff0a05c6
HEpPaBHOMEPHOE JIBUIKEHHE
13 Cxopocts. Enuanis bubnmorexa [JOK
CKOpPOCTH https://m.edsoo.ru/ff0a079c
14 Pacuer nytu u BpeMeHu bubmuoreka [JOK
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JIBIKCHUS

https://m.edsoo.ru/ff0a0ae4

15

Nuepuus. 3akoH HHEPLIUH.
B3auMopeiicTBue TEN Kak
MPUYHHA K3MEHECHHSI CKOPOCTH
JIBDKCHUSA TEJ

bubmnoreka IJOK
https://m.edsoo.ru/ff0a0c10

16

ITlnotHOCTE BemiectBa. Pacuer
Macchbl U 00bEMA TeJIa 110 €ro
IUIOTHOCTH

bu6mnoreka [HOK
https://m.edsoo.ru/ff0a0fee

17

JlabopaTtopHnast pabota
«Onpenenenue MWIOTHOCTU
TBEPIOTO TETA»

18

Pemenue 3amau no reme
"[TimoTHOCTH BemecTsa"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0al23c

19

Cuita KaK XapakTepUCTHKA
B3aumoencTsus tei. Cuiaa
ynpyroctu. 3akoH ['yka

20

JlaGopaTtopHnas pabota
«3yueHne 3aBUCUMOCTH
pacTsokeHus (aedopMariim)
HPYKUHBI OT TIPUIIOKEHHOM
CHUJIBD»

21

SBneune tarorenus. Cuna
TSDKECTH

22

CBs13b MEXly CHIION TSXKECTH
1 Maccoi Tena. Bec Tena.
Pemenne 3amad mo Teme
"Cuna Tsxectu"

bu6nroreka [JOK
https://m.edsoo.ru/ff0al778

23

Cuna TspKecTH Ha Ipyrux

bu6mmoreka [JOK
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wiaHeTax. Pusnueckue
XapaKTEPUCTUKH TUIAHET

https://m.edsoo.ru/ff0al1502

bu6mmoreka [JOK
24 Msweperme cit. utamomerp https://m.edsoo.ru/ff0al8cc
bubmuoreka [{OK
25 Bec Tena. Hesecomocts https://m.edsoo.ru/ff0al778
CrnosxeHue IByX cull,
2% HaIIPaBJICHHBIX 10 OJJHOMI bubnuoreka [IOK
npsiMoid. PaBHoielcTByOIIAs https://m.edsoo.ru/ff0ala70
CHII
7 Pemenue 3agau no reme
"PaBHonelicTBytOMmIAas cui”
TpeHue CKOJIbKEHUS ¥ TPEHNE
28 nokosi. Tpenue B mpupoje u bubmorexa HOK
https://m.edsoo.ru/ff0alb9c
TEXHUKE
JlaGopaTtopHast pabota
«3y4yeHune 3aBUCUMOCTH
79 CHUJIbI TPEHUS CKOJIBXKEHUS OT bubnuorexa [IOK
CUJIBI JJABJICHUS U XapakTepa https://m.edsoo.ru/ff0alcc8
COIPUKACAIOIINXCS
ITIOBEPXHOCTEID)
Pemienue 3aga4d Ha
30 omnpeaeeHue
PaBHOJICHCTBYIONIECH CHUJIIBI
Pemienue 3aau 1o Temam:
31 «Bec tenay, «I'paduueckoe bu6mmorexa [JOK

n3zoopaxenue cuim, «CUib,
«PaBHOAECHCTBYIOIIAS CHIDY

https://m.edsoo.ru/ff0alde0

43



KonrtponbHas padora o
TeMaM: «MexaHudecKoe
IBIKEHHEY, «Macca,

32
IIOTHOCTRY, «Bec Temay,
«I"padnueckoe n3o0paxkeHme
cuiy, «Cuie»
Hasnenune. CiocoObl
33 MEHBILIEHWS U YBEJINYCHUSI Bubmiorexa OK
y y https://m.edsoo.ru/ff0a20a6
JTABJICHUS
JlaBneHwue raza. 3aBHCUMOCTD
34 aBJICHUA raza oT 00béMa bubmmorexa [IOK
A ’ https://m.edsoo.ru/ff0a2376
TEeMIIepaTypbl
Ilepenaua naBieHus
15 TBEPABIMU TEJIAMH, bu6nuoreka [IOK
JKUIKOCTSIMU U ra3aMu. 3aKOH https://m.edsoo.ru/ff0a25b0
ITackans
JlaBiaeHue B )XHUAKOCTH U rase,
36 BBI3BAHHOE JIEWCTBUEM CUJIBI bubnmorexa LOK
A https://m.edsoo.ru/ff0a2718
TKECTHU
Pemrenue 3agad mo reme
37 «JlaBneHne B KUIKOCTH U bubmmorexa [IOK
a https://m.eds0o.ru/ff0a2826
raze. 3akoH Ilackamsa»
bu6morexa [JOK
38 Coo0mraronecst CoOCyIbl
ot yA https://m.edsoo.ru/ff0a2970
39 I'mopaBiauueckuit mpecc bubnmorexa LHOK
AP p https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [lopuiaeBoi

JKHUIKOCTHBIM HAacocC
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AtMmocdepa 3emnu. [Ipuannbl
CyILIECTBOBAHUS BO3yILIHON
000J104KH 3eMIIH.

bu6mmoreka [JOK

41
3aBUCHMOCTH aTMOC(HEPHOTO https://m.edsoo.ru/ff0a2bSa
JIaBJICHMS OT BBICOTHI HaJT
YPOBHEM MOPS
4 Bec Bozmyxa. AtmochepHoe bubnunorexa [JOK
IaBJIICHUEC https://m.edsoo.ru/ff0a2b5a
43 H3mepenue atmochepHOro bubnuoreka [IOK
nasienus. Oneit Toppuuen https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTh aTMOC(HEPHOT0
44 aBJICHUSI OT BBICOTHI Ha, bubmmorera [TOK
a g https://m.edsoo.ru/ff0a2fc4
YPOBHEM MOPSI
bapomeTp-anepou.
45 ATI;[ocq): Hoep aBJICHHEC Ha bubmmorexa [IOK
p A https://m.edsoo.ru/ff0a2fc4
pPa3IUYHBIX BHICOTAX
46 Pemienne 3agay mo teme "
ATtmocdepHoe naBieHue”
JleicTBHE KUAKOCTH U T'a3a Ha
47 MIOIPY>KEHHOE B HUX TEJIO bubmorexa [IOK
py ’ https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
JlaGopaTtopHnast pabota
«Omnpenenenue
48 BBITAJIKMBAIOIICH CHJIBI bubmmorera [TOK
N Iil ’ https://m.edsoo.ru/ff0a33fc
NEeICTBYIOIIEH Ha T,
MOTPY>KEHHOE B KUJKOCTb)»
49 JlaGopaTtopHnasi paboTa 1mo bubnmorexa [JOK

TeMme «Hccnenosanue

https://m.edsoo.ru/ff0a3514
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3aBUCHMOCTH Beca Tella B BOJIE
0T 00bEMa MOTPYy>KEHHOH B
KHJIKOCTh YaCTH TEJIay

50

IInaBanue Ten

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

51

JlaGopatopHas paboTa
"KoHcTpyupoBaHue
apeoMeTpa Win
KOHCTPYHPOBAHUE JIOJKH U
OIpeieNieHne e€
rpy3onoabéMHoOCTH"

52

Pemenue 3amad mo Temam:
«I1naBanue cynos.
BosznyxomiaBanue»,
«JlaBneHue TBEpABIX TEI,
JKUOKOCTEN U Ta30B)

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

53

KonrtponsHas pabora o Teme
«/laBneHue TBEpABIX TEI,
JKHIKOCTEN U
razoB»/Bcepoccuiickas
poBepovHasi paboTa npu
MIPOBEJICHUH C
UCIIOJIb30BaHUEM KOMIIBIOTEPA

54

Mexanudeckas pabora

bubmnoreka IIOK
https://m.edsoo.ru/ff0a3{82

55

Momntaocts. EnuHUIED
MOILIHOCTH

bu6mmorexa [JOK
https://m.edsoo.ru/ff0a3{82

56

VYpok-uccnenosanue "Pacuér
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MOILIHOCTH, Pa3BUBAEMOM MPHU
HnoJbEME 110 JiecTHUIE"

IIpocTeie MexaHu3Mbl. Pbryar.

57
PaBHOBecue cuit Ha prruare
Peruaru B TexHUKE, OBITY U
58 npupoje. JlabopaTopHas 0.5 bubmmoreka [IOK
pabota «MccnenoBanue ’ https://m.edsoo.ru/ff0a478e
YCIIOBHI PaBHOBECHSI pblyara
Pemienue 3amau 1o reme
59 «YCI0BUS paBHOBECHS bubmorexa HOK
P https://m.edsoo.ru/ff0a48a6
peraara»
Koadduument noneznoro
JIEUCTBUS MEXaHU3Ma.
60 JlabopaTtopHnast pabota 0.5
«3mepenne KIIJI HaknoHHOM
TIJIOCKOCTH
61 Pemenue 3anay no reme bubmuorexa [JOK
"Pabota, moutHocTs, KIT/T" https://m.edsoo.ru/ff0ad4c48
MexaHuveckas SHEPTHsl.
62 Kunernueckas u bubmorexa [IOK
https://m.edsoo.ru/ff0a4252
MOTEHIUATbHAS SHEPTUs
63 3aK0oH COXpaHEHUSs bubnmoreka [JOK
MEXaHUYECKON SHEPrUuun https://m.edsoo.ru/ff0a4360
YPpOK-3KCIIEpUMEHT IO TEME
"OKcnepuMeHTaIbHOE
64 ompeieJICHUE N3MEHECHHUS 1

KUHETUYECKOUN U
MOTEHIMAIBHON YHEPTUH TIPU
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CKaTBIBAHUU TEJA 110
HAKJIOHHOH III0CKOCTH"

65

KonrtponbHas pabora no reme
«PaboTta 1 MOIIHOCTb.
Oueprusi»/Beepoccuiickas
npoBepouHas paboTa npu
NpOBEICHUH HAa OyMa)KHOM
HOCUTEIIE

66

PeseprHrlit ypok. Pabota ¢
TEKCTaMHU 110 TEME
"MexaHnuyeckoe ABuxeHue"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0adee6

67

PesepHbIii ypok. Pabora ¢
TekcTaMu 1o TeMe "JlaBieHue
TBEPJBIX TEN, KUJIKOCTEN U
razoB"

bubmnoreka LIOK
https://m.edsoo.ru/ff0a4ffe

68

PesepsHslit ypok. Pabota ¢
TekcTamu 1o Teme "Pabora.
MomHocTs. DHeprus"

OBIIEE KOJIMYECTBO YACOB
1O [TIPOTPAMME

68

12
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8 KVIACC

KoaudecTBO 4acoB

DJIeKTPOHHbBIE
Ne ara u(ppoBbIe
Tema ypoka Kontpoabubie | IlpakTuueckue A undp
n/n Bcero u3y4eHusi | oOpa3zoBaTe/bHbIC
padoThI padoThI
pecypcsl
OCHOBHBIE TIOJIOKEHUS
1 MOJIEKYJIAPHO-KUHETUYECKON | bu6nuorexa LIOK
TEOPHUH U UX OIBITHBIE https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
) Macca u pazmep aTOMOB U 1
MOJIEKYJI
Mopaenu TBEpIOTO, JKUAKOTO U
3 razoo0pa3Horo coc;Tos{HHﬁ 1 bubmmorexa [IOK
p https://m.edsoo.ru/ff0a540e
BEILIECTBA
OObsicHeHHE CBOMCTB
TBEPIOTO, JKUIAKOTO U
4 ra3zo000pa3HOro COCTOSTHUMN |
BElIeCTBa Ha OCHOBE
MOJIOKEHUH MOJIEKYJIIPHO-
KMHETHUYECKON TEOpUHU
5 Kpucrannuueckue u | bubnuorexa [IOK
aMmop(QHbIE Tea https://m.edsoo.ru/ff0a5800
CmauuBaHue u
6 KaWJUISIPHOCTh 1 Bubmmorexa [IOK
p i https://m.edsoo.ru/ff0a5530
IToBepXHOCTHOE HaATsKEHUE
7 TennoBoe pacmpeHue u 1 bubnuorexa [JOK

CXKXaTuc

https://m.edsoo.ru/ff0a5a26

49



Temmneparypa. Ca3b

Harpe€BaHus TCjia U
BBIJCIIAEMOI'O UM ITPU

8 TEMIIEPATypPbl CO CKOPOCTHIO
TEIIOBOI'O JBMKEHHUS YaCTHI]
BnyTtpennss sueprus.
9 CriocoObI U3MEHEHHUST bubmiorexa HOK
. https://m.edsoo.ru/ff0a5c60
BHYTPEHHEH 3HEpruun
10 Bunsl Tenonepenauu bubmmorexa TIOK
p https://m.edsoo.ru/ff0a6412
VYpok-koH(pepeHus
"[IpakTHueckoe
1 HCTI0JIb30BAHUE TETUIOBBIX bubmuoreka [JOK
CBOMCTB BEILIECTB U https://m.edsoo.ru/ff0a65c0
MaTepHUasoB B IEJISIX
sHEeprocoepekeHus"
12 KoanyuecTBO TEIIOTHI. bubmuotexa [JOK
VY nennHas TEIJIOEMKOCTh https://m.edsoo.ru/ff0a6976
YpaBHEHHE TEIOBOTO
bubmunoreka 1IOK
13 6ananca. TemiooOMeH n
https://m.edsoo.ru/ff0a7088
TEIJIOBOE paBHOBECHE
JlaGopaTtopHnast pabota
"HccnemoBanue sIBIEHUS
14 TeImI000MeHa Ipu bubmmorexa LIOK
p . https://m.edsoo.ru/ff0a6a98
CMENTUBAaHUN XOIOIHON U
ropsiaeit Boanl"
Pacuer konnaecTBa TEILIOTHI,
15 HEOOXOAMMOI0 I
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OXJIaXXACHHUH

JlaGopaTopHnas pabota

16 "OnpeneneHue yaeabHON bubnmorexa LHOK
p y " https://m.edsoo.ru/ff0a6bb0
TEIUIOEMKOCTH BELIECTBA
17 DHeprus TorMBa. Y aeinbHas bubnmorexa [JOK
TETJI0Ta CTOPAHUS https://m.edsoo.ru/ff0a7b5a
[InaBnenue u oTBEepAEBaHUE
18 KPUCTAIUINYECKHUX TEII bubmorexa [IOK
P ) https://m.edsoo.ru/ff0a71d2
VYenpHas TEIIOTA IJIABICHUS
JlaGopaTopHnas pabota
19 "Onpenenenne yaeabHOU bubmmorexa TIOK
p y " https://m.edsoo.ru/ff0a72fe
TEIUIOTHI IIJIABJIEHUS JIbOa
20 [TapooGpa3oBanue u bubnuorexa [JOK
KoHJieHcanus. Mcnapenue https://m.edsoo.ru/ff0a740c
Kunenne. Y aensnas temiora
napooOpa3oBaHus U
21 KOH/EHCAINU. 3aBUCUMOCTb buGmnorexa [IOK
A o https://m.edsoo.ru/ff0a786¢
TEeMITepaTypbl KUTICHHS OT
aTMOC(hEpHOTO JTaBJICHUS
BnaxunocTs BO3ayXa.
JIabopaTopHast pabora
2 "o I;nenEHHe P bubmuorexa [IOK
p . https://m.edsoo.ru/ff0a7628
OTHOCHUTEIBHON BIAXKHOCTHA
BO3ayXa"
Pemrenue 3agad Ha
23 OTpeieTICHUE BIAKHOCTH
BO3/IyXa
24 [IpuHIMIBI paOOTHI TETIIOBBIX

51



nsurarenei. [Taposas
TypOuHa. /[Burarens
BHYTPEHHETO CTOPAHUS

KIIJI TenmoBoro aBurarers.

bubmuoreka [{OK
25 TemnoBrle BUTATEIN U
. https://m.edsoo.ru/ff0a7c7c
3aIlATa OKPYIKAIOIIEH Cpeibl
3aKOH COXpaHEHHUs U
26 MIpEBpAICHHS YHEPTUU B
TETJIOBBIX MTPOIIeccax
[ToaroroBka Kk KOHTPOJIBHOU
pabote o Teme "TeruioBbie
bu6mmoreka [JOK
27 aBieHud. I3mMeHeHue
N https://m.edsoo.ru/ff0a832
arperaTHbIX COCTOSTHUI
BemecTna”
KonTponbHas pabota mo Teme
)3 "TernoBbie SIBICHUS. bubmuoreka [{OK
W3meHeHune arperaTHbIx https://m.edsoo.ru/ff0a86ae
COCTOSIHHI BemiecTa"
29 Onektpusanus Ten. [[Ba pona
3JIEKTPUYECKUX 3apsI0B
Ypok-uccienoBaHue
30 "DnexTpusanus Tei
WHIYKIUEN U TIpU
CONPUKOCHOBEHUU"
31 B3aumoneiicTBre 3apsoKeHHBIX bubnmorexa [JOK
tent. 3akoH Kynona https://m.edsoo.ru/ff0a87e4
1 DIIEKTPUUYECKOE TTOJIE. bubnunorexa [JOK

Hanps>xeHHOCTB

https://m.edsoo.ru/ff0a8a0a

52



3JIEKTPUYECKOTO ITOJIA.
[IpuHIuI cynepno3unun
ANEKTPUUECKHUX TTOJIEN

Hocurenn QJICKTPHYCCKUX

33 3aps0B. DJIEMEHTapHBIN
3apsia. CtpoeHue atoma
[IpOoBOIHUKY U TUAJIEKTPUKH.
34 3aKOH COXpaHEHHUs bubmorexa HOK
P https://m.edsoo.ru/ff0a8ef6
3JIEKTPUYECKOTO 3apsiaa
Pemenue 3anau Ha
35 MPUMEHEHNE CBOMCTB bubmmorexa [IOK
p https://m.edsoo.ru/ff0a90cc
3JIEKTPUYECKUX 3apsI0B
DNEeKTPUUECKUN TOK, YCIOBHUS
16 €ro CyIIeCTBOBAHHUSI. bubnmnoreka [JOK
HCTOYHMKH PTIEKTPUYECKOTO https://m.edsoo.ru/ff0a95a4
TOKa
37 JlelicTBUA 2IIEKTPUYECKOTO bubmuoreka [{OK
TOKa https://m.edsoo.ru/ff0a96b2
VYpok-uccienoBanue
13 " JleiicTBHE AIEKTPUUECKOTO |
M0JISl HA IPOBOIHUKYU U
JTUAJIEKTpUKN"
19 DIIEKTPUYECKUI TOK B bubnuotexa [JOK
MeTaax, )XUAKOCTIX U ra3zax https://m.edsoo.ru/ff0a9838
40 DneKkTpuyecKas enb 1 e€
COCTaBHBIC YaCTU
A1 Cuna toka. JlabopaTopHas 0.5 bubnuoreka [IOK

pabota "U3mepenue u

https://m.edsoo.ru/ff0a8bd6
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pEryJIupoBaHUe CUIIbI TOKA"

42

DIIEKTPUYECKOE HANIPSIKEHHUE.
BoasT™metp. JITaboparopHas
pabora "M3mepenue u
peryJupoBaHue HalpsHKeHus "

0.5

bubmnoreka IJOK
https://m.edsoo.ru/ff0a%14

43

ConpoTuBieHue MPOBOAHHKA.
VY ienbHO€e CONPOTUBIICHUE
BeIllECTBA

bu6mnoreka [HOK
https://m.edsoo.ru/ff0aa738

44

JlabopaTtopHnast pabota
"3aBUCUMOCTh
ANEKTPHUUECKOTO
COINPOTHUBIICHUS IPOBOIHUKA
OT €ro JJIMHBI, TUIOIa I
MOTIEPEYHOT0 CEUCHUS U
MaTepuana"

bub6anoreka [IOK
https://m.edsoo.ru/ff0aa738

45

3aBI/ICI/IMOCTB CHUJIBI TOKA OT
HanpspkeHus. 3akoH Oma Jist
yJacTKa Ienu

bub6aunoreka [IOK
https://m.edsoo.ru/ff0aad4a

46

JlabGopaTtopHnast pabota
"UccnenoBanue 3aBUCUMOCTH
CHUTBI TOKA, WIYIIETO Yepes3
pE3UCTOp, OT CONMPOTUBIICHUS
pe3ucTopa U HaIpsHDKEHUS Ha
pesucrope”

bu6muoreka [IOK
https://m.edsoo.ru/ff0aa04e

47

IlocienoBarTenpHOE U
napajuieIbHOe COSTUHEHUS
MIPOBOJTHUKOB

48

JlabopaTtopHnast pabota

bub6mmorexa [JOK
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"IIpoBepka mpasuiia
CJI0’KEHHUS HANIPS)KEHUN IIpU
IIOCJIEIOBATEIIbHOM
COEIMHEHUH JIBYX
pe3ucropon"

https://m.edsoo.ru/ff0aaa58

JlaGoparopHas paboTa
"IIpoBepka nmpaBuiia AJisi CHIIbI

bu6mmoreka [JOK

49 TOKAa MPH NapaiIeIbHOM https://m.edsoo.ru/ff0aadle
COEJIMHEHUH Pe3UCTOpoB"
Pemenue 3anau Ha

50 npUMeHeHue 3akoHa Oma s bubnuoreka [IOK
Pa3IUYHOTO COENUHEHUS https://m.edsoo.ru/ff0aaf8a
MIPOBOJIHUKOB
PaGota u mourHOCTH

51 INEKTPUYECKOTO TOKA. 3aKOH Bu6mmorexa [IOK

https://m.edsoo.ru/ff0ab124

[xoyns-Jlenna
JlaGopaTtopHnast pabota

5 "Onpenenenue paboTh U bubnuorexa [JOK
MOIIHOCTH JJIEKTPUUECKOTO https://m.edsoo.ru/ff0ab3e0
ToKa"
DJIEKTPUYECKHUE LENH U

53 NOTPEOUTENH IIEKTPUUECKOI bubnuorexa [JOK
sHepruu B ObITy. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
[TonroroBka Kk KOHTPOJIBHOU

54 pabore 1o Teme bubnmoreka [JOK

"DneKTpuuecKue 3apsabl.
3apsKeHHbBIE Tella U UX

https://m.edsoo.ru/ff0abd2c
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B3aUMOJIENCTBUS.

IToCTOSTHHBIN 3JIEKTPUYECKUI

TOK"

KontponbHas pabora o teme
"DnexTpuueckue 3apsabl.
3apsKEHHBIE TENA U UX

B3aUMO/JICHCTBUA.
. . bubmuoreka [{OK
55 IToCTOSTHHBIN 3JIEKTPUYECKUI
" . https://m.edsoo.ru/ff0abea8
Tok"/Bcepoccuiickas
poBepoyHas paboTta mpu
MIPOBEICHUH C
HCIIOJIb30BAHUEM KOMIIBIOTEPA
56 [TocTostHHBIE MATHUTBHI, KX
B3aNMOJICHCTBHE
Ypok-uccnenoBaHue
57 "svaerme Homei 1 bubmuoreka [{OK
YeHue nojen
Y " https://m.edsoo.ru/ff0ac3d0
MOCTOSIHHBIX MarHUTOB
MarnutHoe nojie. MarautHoe
bu6mmoreka [IOK
58 noJsie 3eMJIM ¥ €ro 3HaYeHHe
https://m.edsoo.ru/ff0acOba
IUIS SKU3HU Ha 3eMile
OmneiT OpcTena. MaruutHoe
59 T10JI€ JIEKTPUUYECKOTO TOKA bubnuorexa [JOK
MaruutHoe noJie KaTyIIKH C https://m.edsoo.ru/ff0ac1d2
TOKOM
[Ipumenenue
60 3JIEKTPOMArHUTOB B TEXHUKE. 0.5 bubnmoreka [JOK

JlaGopaTopHnast pabota
"U3y4eHue nencTBus

https://m.edsoo.ru/ff0ac74a
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Mar"HuTHOI'O IIOJIS Ha
MPOBOJIHUK C TOKOM"

61

DIIEKTPOABUTATEND
MOCTOSIHHOT'O TOKA.
Hcnonb3oBanue
AJNIEKTPOJIBUTATEIICH B
TEXHUYECKUX YCTPONCTBAX U
Ha TpaHcnopte. JlaboparopHas
pabora "KoHcTpynupoBanue u
u3y4eHue paboThl
3JIeKTpoABUTATENS"

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

62

Oneitel @apanes. 3akoH
AJIEKTPOMArHUTHON
nHaykuuu. [pasumno Jlenna

63

Onektporereparop. Crocoosl
MOJTYYCHUS DIICKTPUICCKON
SHEPruu. DIEKTPOCTAHIIUU Ha
BO300HOBJISIEMBIX HCTOYHHKAX
SHEPrUu

64

[ToaroroBka K KOHTPOJIBHON
pabote 1o Teme
"DreKTpUUecKue U
MarHHUTHBIE SIBJCHUS"

65

KounTponbhas pabota no teme
"OnexkTpuuecKue u
MarHUTHbIE
spnenus'"/Beepoccuiickas
npoBepouHas paboTa npu
IpOBEICHUH HAa OyMa)KHOM

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

66

PesepHbrii ypok. Pabora ¢
TeKkcTaMu 110 TeMe "TermioBrlie
sBjeHus"

bub6muoreka [IOK
https://m.edsoo.ru/ff0acc5e

67

PesepHsiii ypok. Pabora c
TEKCTaMU I10 TEME
"ITocTOSIHHBIN JIEKTPUUECKUI

n

TOK

bu6morexa [JOK
https://m.edsoo.ru/ff0acdc6

68

PesepHblit ypok. Pabora c
TEKCTaMU I10 TEME
"MaruuTtHbie SBieHud"

OBIIEE KOJIMYECTBO YACOB
10 ITIPOTPAMME

68

14.5
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9 KVIACC

KoaudecTBO 9acoB

DJIeKTPOHHbBIE
Ne ara u(ppoBbIe
Tema ypoka Kontpoabubie | IlpakTuueckue A undp
n/n Bcero u3y4eHusi | oOpa3zoBaTe/bHbIC
padoThI padoThI
pecypcsl
1 MexaHuueckoe TBUKEHHE. |
MarepuanbHasi TOUKa
Cucrema orcyera. Eub 10K
noIMoTeKa
2 OTHOCUTENBHOCTH 1
https://m.edsoo.ru/ff0ad474
MEXaHUYECKOTO JIBHKEHUS
3 PaBHOMEpHOE NpsAMONIMHENHOE 1 bubnuoreka [IOK
JIBIXKCHUE https://m.edsoo.ru/ff0ad19a
HepasaomepHoe
4 IIPSIMOJIMHEWHOE JBUKEHUE. 1
CpenHsis U MTHOBEHHAs
CKOPOCTh
IIpssmonuHerHOE BuGmiorexa [IOK
5 PaBHOYCKOPEHHOE JIBUKEHUE. 1 httos://m.edsoo.ru/ff0ad8dd
ps://m. .
VYckopenue
CKOpOoCTh MPSAMOJIUHEIHOTO
6 PaBHOYCKOPEHHOTO JIB>KCHHUS. 1
I'paduk ckopocTu
JlaGopaTtopHnast pabota
"OmnpeneneHne yCKOpeHus Tea Bu6 LIOK
nonIMoTeKa
7 MIPU PAaBHOYCKOPEHHOM 1 1

IBUKEHUH 110 HAKJIOHHOM
miockoctu"

https://m.edsoo.ru/ff0adb18
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CB0OOIHOE TTaJICHUE TEL.

8 OnpiThl [Manmnest
PaBHOMEpHOE BHKEHUE TIO
9 okpykHocTu. [leproa u yacrora bubnuoreka [IOK
oOpatenus. JIuneitnas u https://m.edsoo.ru/ff0ael176
yIJIOBasi CKOPOCTH
10 LlenTpocTpeMUTENBHOE
yCKOpeHue
1 [Iepselii 3axkon HptoToHA. bubnuorexa [IOK
Bekrtop cuibl https://m.edsoo.ru/ff0ae612
12 Bropoii 3akoH HeroToHa. bu6nuorexa [IOK
PaBHOelicTBYIOIIAsA cUita https://m.edsoo.ru/ff0ae72a
13 Tpertwnii 3akon HeroToHa. bubnuorexa [IOK
Cynepno3uuus Cui https://m.edsoo.ru/ff0ae982
14 Pemienue 3a1au Ha mpuMeHEHUE bubnmnorexa [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aebbe
bubmuoreka [{OK
15 Cua ynpyroctH. 3akon I'yka https://m.edsoo.ru/ff0aeca2
16 Pemenne 3amgau no reme «Cuna
YIOPYTOCTH
JlaGopaTopHnast pabota
17 «OnpeneneHue KeCTKOCTH bubmorexa LOK
https://m.edsoo.ru/ff0aee28
PYKUHBD)
bubaunoreka [HOK
18 Cra Tpenns https://m.edsoo.ru/ff0af738
19 Pemenne 3amad o teme «Cuita bub6munoreka 1IOK
TPEHUSD) https://m.edsoo.ru/ff0afa26
20 JlabopaTtopHnast pabota bubnmorexa [JOK
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"Onpexnenenue ko3 durmenra
TPEHMSI CKOJIbKEHUA"

https://m.edsoo.ru/ff0af8be

Pemenne 3aaa4 I10 TEME

bubmnoreka IJOK

21 “3axonst Hpiorona. Cua https://m.edsoo.ru/ff0atb8e
ynpyroctu. Cuina tpeHus"
Cuia TSDKECTH U 3aKOH
” BCEMUPHOTI'O TATOTECHHUS. bubnuoreka [IOK
YckopeHnue cBOOOTHOTO https://m.edsoo.ru/ff0af044
naJCHUs
VYpoxk-koupepenuus "IBmxenue
3 TEJI BOKPYT TPaBUTAITMOHHOTO
nentpa (CosiHeUHast cucTeMa).
[NanakTukn"
Pemenue 3anau no teme "Cuna
24 TSYKECTH U 3aKOH BCEMHUPHOTO bubmmorexa LIOK
S — https://m.edsoo.ru/ff0af5f8
75 IIepBast kocmMu4eckas CKOpOCTb. bubnuoreka [IOK
HesecomocTts 1 neperpysku https://m.edsoo.ru/ff0af33¢c
PaBHOBecHe MaTepraIbHON
TOYKH. AOCOIIOTHO TBEPAOE
26 teno. PaBHoBecue TBEpAOTO bubnuorexa [JOK
TeNa ¢ 3aKPeIUIEHHON OChIO https://m.edsoo.ru/ff0afe36
BpaileHus. MOMEHT CHIIBI.
LlenTp TsxecTn
PaBHOBecHe MaTepuaaIbHON
7 TOYKH. AOGCOIIOTHO TBEPAOE

Teno. PaBHoBecHe TBEPAOTO
TeJa C 3aKPeIIEHHOM OChIO
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BpalleHusi. MOMEHT CHJIBL.
Lentp TsKECTH

Pemenne 3aaa4 I10 TEME

| bubmuorexa [JOK

28 Monten crter. Hentp https;//m.edsogm/ffobozb4
TSXKECTU
[TonroroBka Kk KOHTPOJIBHOU

29 paborte no Teme "MexaHndeckoe bubnuoreka [IOK
nBwxeHue. Bzanmonaeiicteue https://m.edsoo.ru/ff0b0408
ten"

KonTponbhas padota no teme
30 "MexaHn4ecKoe IBIKEHUE. buGnnorexa LIOK
. https://m.edsoo.ru/ff0b06ec
Bs3aumopeiictBue ten"
Nmnynsc Tena. UMyasc CUIbL.

31 3aK0oH COXpaHEHUsI UMITYJIbCa. bubnmnorexa [JOK
Ynpyroe u Heynpyroe https://m.edsoo.ru/ff0b07fa
B3aMMOJICHCTBHE

1 Pemenue 3agau no teme "3akoH bubnuoreka [JOK
COXpaHEHHUs uMIrysbca' https://m.edsoo.ru/ff0b096¢c
VYpok-koHpepeHus

33 "PeakTUBHOE OBMKEHUE B
IIPUPOJIE U TEXHUKE"

34 Mexanunyeckas pabota u bubnmorexa [JOK
MOII[HOCTb https://m.edsoo.ru/ff0b0ag4

35 PaboTa CHIIBI TSKECTH, CHITBI bubmuoreka [{OK
YIIPYTOCTH U CHJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaGopaTopHnas pabota

36 «Ormpenenenue padbOThI CUITBI

TPEHUs IPU paBHOMEPHOM
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JBHMXXCHUU TCJIa I10
I‘OpI/I3OHTaHBHOﬁ MMOBCPXHOCTU»

CBs13b SHEpruu U paboTHI.

37
[TorenmumansHas SHEPrust
Kunernueckas sneprus.

38 TeopemMa 0 KHHETHYECKOI bubmmorexa LHOK

p https://m.edsoo.ru/ff0b0c32
SHEpPruu

39 3aKOH COXpaHEHMsI SHEPTUU B
MeXaHHUKe
JlaGopaTopHnas pabota

40 «M3yuyeHune 3aKoHa COXpaHEHHUS bubmmorexa HOK

y p https://m.edsoo.ru/ff0bl12fe
SHEPTUM»

A1 KoiebarenpHOE IBHKEHHUE B €TO bub6mnoreka [IOK
XapaKTEpPUCTUKU https://m.edsoo.ru/ffOb1858
3aTyxaroliye KojaeoaHusl.

42 BrinyxaeHuble KojieOaHus bubmorexa LOK

YAA ’ https://m.edsoo.ru/ff0b2010
Pe3onanc

43 MaremaTnueckuii u
NPY>KUHHBIA MasTHUKHU
Ypok-uccienoBaHue

44 «3aBUCUMOCTb MIEPUOJA bubmuorexa [JOK
KOJ€0aHUi OT )KECTKOCTH https://m.edsoo.ru/ff0b197a
MPY>KUHBI U MacChl rpy3a»

45 [IpeBpatienue 3Hepruu Npu
MEXaHUYECKUX KOIeOaHUsIX
JlaGopaTopHas paboTta

PaTOpHai p bubmuoreka [JOK

46 «Omnpenenenre 4aCTOTH U

nepuojia KoaeoaHui

https://m.edsoo.ru/ff0blaec
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IIPY>KUHHOI'O MAasiTHUKA»

47

JlaGopaTopHnas pabota
«IIpoBepka HE3aBUCUMOCTH
nepuoJia KojaeOaHuii rpysa,
MOJIBEIIICHHOTO K HUTH, OT
MAacChI Tpy3a»

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

48

Mexannyeckue BOJIHEL.

CBoiicTBa MEXaHUYECKUX BOJIH.

HpO,I[OJ'IBHBIe H IIOIICPCYHBIC
BOJIHBI

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

49

VYpok-koHpepeHIus
"MexaHn4eCcKHe BOJIHEI B
TBEPAOM Teie. CelicMUYEeCKue
BOJIHEI"

50

3Byk. Pacnipoctpanenue u
OTpa’KeHHE 3BYyKa

51

Ypok-uccnenoBasHue
"HabmroeHue 3aBUCUMOCTH
BBICOTBI 3ByKa OT 4aCTOTHI"

52

FPOMKOCTB 3BYKa 1 BbICOTA
TOHA. AKyCTI/I‘lCCKI/Iﬁ PC30HaHC

53

VYpok-koHpepeHIus
"VapTpa3Byk 1 HHPpPa3BYK B
MPUPOJIC U TEXHUKE"

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

54

IToaroroBka Kk KOHTPOJIBHOMN
pabore o Teme "3aKOHbI
coxpaHeHusa. MexaHnyeckue
Kosie0aHusi ¥ BOJHBI"

bubmuoreka [JOK
https://m.edsoo.ru/ff0b25f0
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KonrtponbHas pabora o teme
"3aKOHBI COXpaHEHUS.

55
Mexanunyeckue KojiebaHus U
BOJIHBI"

56 DJIEKTPOMarHuTHOE TOJI€. bubnuoreka [IOK
ONEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/ff0b2abe

57 CBolicTBa 3JIEKTPOMArHUTHBIX
BOJIH
Ypoxk-konpepenuus "[kana
3JIEKTPOMArHUTHBIX BOJIH.

bu6mmorexa [JOK
58 HcnonwszoBanue
https://m.edsoo.ru/ff0b2fe6
3JIEKTPOMAarHUTHBIX BOJIH JUISI
COTOBOM cBs3U"
VYpok-uccnenosanue "N3yuenue

59 CBOMCTB 3JICKTPOMArHUTHBIX bubnmoreka [JOK
BOJTH C TIOMOIIHI0 MOOMIIBHOTO https://m.edsoo.ru/ff0b2c6¢
tenedona"

Pemienue 3aau Ha onpeneneHue

60 YaCTOTHI ¥ JJTHHBI
3JIEKTPOMArHUTHON BOJTHBI
DJIeKTpOMarHuTHasi mpupoaa

bu6mmoreka [IOK

61 cBeta. CKOpOCTbH CBETA.

. https://m.edsoo.ru/ff0b31d0
BousiHOBBIE CBOMCTBA CBETA
Hcrounuku cBera.

2 [Ipsimonunelinoe bu6nuoreka [IOK
pacIpoCcTpaHEHUE CBETA. https://m.edsoo.ru/ff0b3658
3armenus Connua u JIyHsl

63 3aKOH OTpa)XE€HHUsI CBETA. bubmuotexa [JOK
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3epkana. Pemienue 3a1a4u Ha
MPUMEHEHUE 3aKOHA OTPaKCHHUS
CBETa

https://m.edsoo.ru/ff0b38c4

HpeJIOMHeHI/IC cBeTa. 3aKOH

bu6mmoreka [IOK

o4 HpeJIOMIIEHUS CBETA https://m.edsoo.ru/ff0b3aea
[TomHOE BHYTpEHHEE OTpaKEHNE

65 cBeTa. VMcnonbp3oBaHue MOJIHOTO bu6mmoreka [{OK
BHYTPEHHETO OTPAXKEHUS B https://m.edsoo.ru/ff0b3cS5c
ONTHUYECKUX CBETOBOJAX
JlaGopaTtopHnast pabota
"HccnemoBanue 3aBUCUMOCTH

66 yIJia OpeJIOMJICHHUS] CBETOBOTO
Jy4a OT yIJIa MaJIeHUs Ha
rpanuile "Bo3ayx-crekio""
VYpoxk-koHpepeHuus
"Hcnonp30BaHKe MOJHOTO

67 BHYTPEHHETO OTPaKEHUS:
CBETOBO/Ibl, ONTUKOBOJIOKOHHAS
CBsI3p"

68 JIunzel. OnTHyeckas cuiia bubmuoreka [{OK
JIMH3bI https://m.edsoo.ru/ff0b3f2¢

69 [Toctpoenne nzodpaskeHuit B bubnuoreka LIOK
JIMH3aX https://m.edsoo.ru/ff0b444a
JlaGopaTopHnas pabota

70 "Onpenenenue HOKyCHOTO bu6nuoreka [IOK
PacCTOSIHUA U ONITUYECKOU CHJIIBI https://m.edsoo.ru/ff0b4206
coOuparormieii TMH3bI"

71 VYpok-koH(pepeHus bubmuotexa [JOK
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"OnruyecKue JINH30BbIE
npubopsr”

https://m.edsoo.ru/ff0cO0a7e

I'ma3 kak onruyeckas cucTeMa.

bubaunoreka [IOK

72
3peHue https://m.edsoo.ru/ff0b4684
7 Ypok-koHpepenmus "lederTo
3penus. Kak coxpanurts 3penue"
Paznoxenue 6enoro cBeTa B
74 cnektp. OnbiTel HhtoTOHA. bubnunoreka [JOK
CrnoxxeHue CeKTpaibHbIX https://m.edsoo.ru/ff0c0f4c
uBeToB. Jlucnepcus cBera
JlaGopatopHas pabota "OnbIThl
0 Pa3JI0’KEHHIO OEJIOro CBETa B
75 CIIEKTpP U BOCIIPUATHIO LIBETA bubmmorexa [IOK
P P https://m.edsoo.ru/ff0cOe2a
IPEMETOB NP UX HAOIIOCHUN
yepes3 1IBETOBbIe PUIbTPHI"
Ypok-npaktukyM "BonaHoBbIe
76 CBOMCTBA CBETA: NUCIIEPCHS,
uHTepdepeHus u audpaxus"
77 OmnsiTel Pesepdopaa u bubnuorexa [JOK
IUIAaHETapHAs MOJEIb aTOMa https://m.edsoo.ru/ff0c12a8
3 IToctynater bopa. Moaens
aroma bopa
Hcnyckanue u noraomeHue
bubnuoreka [{OK
79 cBeTa aToMoM. KBaHTBI.
. https://m.edsoo.ru/ff0c144c
JInneiyaTele CIIEKTPHI
20 VYpok-npaktukym "Habmronenue bubmuorexa [JOK
CIIEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PannoakTMBHOCTH U €€ BUIBI bu6mmoreka [IOK
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https://m.edsoo.ru/ff0c1672

20 Crpoenue aToMHOTO sijipa. bubnunorexa [JOK
Hyxnonnas monens https://m.edsoo.ru/ff0c18ac
23 PannoaktrBHBIE TpEBpAIICHUS. bubnuorexa [JOK
H3o0Tomnbl https://m.edsoo.ru/ff0clal4
Pemenne 3amau no teme:
84 "PannoaKkTUBHEIE buGnnorexa [IOK
g " https://m.edsoo.ru/ff0c1b4a
MIPEBPAILICHUS
85 [Tepuon nmonypacnana
Vpok-koHDepeHIS
86 "IPaI[I/IoaKE)/IBI;IHe U3IYYEHUS B bubmorexa LOK
y " https://m.eds00.1ru/ff0c2126
NPUPOJE, MEAULIMHE, TEXHUKE
SlnepHble peakun. 3aKOHbI
87 [70).¢ paHCHESI 3apsAg0BOro U bubnmorexa HOK
p p https://m.edsoo.ru/ff0c1c58
MacCOBOT'O YHCET
OHeprus CBA3M aTOMHBIX SIJIEP. bubnuoreka [IOK
88
CBs13b MacChl U SHEPTUH https://m.edsoo.ru/ff0c1d7a
29 Pemenne 3amad mo Teme
"SAnepublie peaknun"
Peaximu cuHTE3a U AeiIEHUSA
90 anep. UcTOYHUKN SHEPTUH bubmmorera [TOK
sIeP- - p https://m.edsoo.ru/ff0c1e88
CouHiia 1 3831
Ypok-koubepenmus "SAneprast
91 sHepreTuka. JlencTus
palMOaKTUBHBIX U3TyUYCHUHN Ha
’KUBBIE OpraHu3Mbl"
9 [ToaroroBka Kk KOHTPOJILHOM bu6mmoreka [JOK

pabore 1o Teme

https://m.edsoo.ru/ff0c223e
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"DeKTpOMarHuTHOE MOJIE.
DNIEKTPOMArHUTHBIE BOJHBI.
KsanrosBsie sBienus"

KontponbHas pabora o teme
"DeKTpOMarHuTHOE MOJIE.

93
DNEeKTPOMArHUTHHIE BOJHBI.
KBanrosnie sBieHus"
[ToBTOpEeHME, 000OIICHHE.
94 JIaGopatopHble pabOTEI 1O bubmmorexa TIOK
p" p p . " https://m.edsoo.ru/ff0c245a
Kypcy "B3aumoneiictBue Ten
[ToBTOpenue, o6o0IIEeHNE.

95 Pemenne pacueTHbIX U bubnuoteka [JOK
KQ4eCTBEHHBIX 3a7a4 IO TEME https://m.edsoo.ru/ff0c2572
"TemoBbie mporecch”

[ToBTOpenue, o6o0IICHNE.

96 Pemenue pacueTHbIX U bubmuorexa [IOK
Ka4eCTBEHHBIX 3a7a4 I10 TeME https://m.edsoo.ru/ff0c2a22
"KIIJI TermoBeIX aBurarenci"

[ToBTOpenue, obo0IICHNE.

97 Pemenue pacueTHbIX U bubmuorexa [IOK
Ka4eCTBEHHBIX 3a4a4 I10 TeME https://m.edsoo.ru/ff0c2b30
"KII/ snexTpoycTaHOBOK"

[ToBTOpenue, o6oOIIeHNE.
98 JIabopaTopubie pabOTHI IO bubmmorexa [IOK
p" p p " https://m.edsoo.ru/ff0c2¢52
Kypcy "CBETOBBIC SABJICHHS
[ToBTOpenue, o6oOIeHNE.
bu6mmoreka [JOK
99 Pabora ¢ Tekcramu 1o TemMe

"3aKOHbBI COXpaHEHUS B

https://m.edsoo.ru/ff0c2d6a
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mexaguke"

100

[ToBTOpEeHue, 0600IICHHE.
Pabora ¢ TexcTtamMu o TeMe
"Konebauus 1 BOJIHBL"

bub6muoreka [IOK
https://m.edsoo.ru/ff0c2e82

101

[ToBTOpenue, oboOIICHNE.
Pabora ¢ Tekcrtamu o TeMme
"CBeToBEbI€E aBiIcHUA"

bu6morexa [JOK
https://m.edsoo.ru/ff0c3044

102

[ToBTOpenue, oboOIICHNE.
Pabota ¢ TekcTtamu 1o TeMe

"KBaHTOBas U sinepHas pu3uka'

OBIIEE KOJIMYECTBO YACOB I10

[NPOTPAMME

102

27
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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