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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1o (¢u3MKe HA YpPOBHE OCHOBHOTO OOIIEro o00pa3oBaHUs
COCTaBJIeHa Ha OCHOBE MOJIOKEHUH W TpeOOBAaHMI K pe3yjbTaTaM OCBOCHUS Ha
0a30BOM ypOBHE OCHOBHOM 00pa30BaTENIbHOM IMPOTPaMMBbl, NPEICTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€tom ¢eaepaibHOi pabouel MporpaMMbl BOCIUTAHUS U
Konuenuuu npenojgaBanusi yueOHOro npeamera «Ou3nka» U ¢ UCHOJIb30BAaHUEM
obopynoBaHus 1eHTpa « Touku poctay

Coznanue nientpa «Touyka pocta» mpeanonaraetT pa3Burue o0Opa3oBaTeIbHOM
UHPPACTPYKTYpHl 00111€00pa30BaTEIbHON OpraHn3aluy, B TOM YHCJE OCHAICHHE
o0mreo0pa3oBaTenbHON Opranu3zanuu: 1. 06opyaoBaHHEM, CpeACTBaMH OOydeHHUs
Y BOCHHUTAHUS JJIs U3y4EeHHsS (B TOM UHMCIE SKCHEPUMEHTAIBHOI0) MPEIMETOB,
KypCOB, IUCHUIUIMH (MOAYyJei) €CTeCTBEHHOHAy4YHOW HaNpaBJICHHOCTU TpU
pean3ald OCHOBHBIX OOIIE00pa30BaTENbHBIX MPOTPAMM U JOMOJHUTEIbHBIX
o011e00pa3oBaTeabHBIX MPOrPaMM, B TOM YHWCJE AJS PACIIUPEHHs COJEp:KaHus
yuebHoro mpenMera «®Pusuka»; 2. 00OpyIOBaHHEM, CPEICTBaMU OOYy4YEHUS H
BOCIIUTAHUS [UIS peaJM3aldd IporpamMMm JOMOJHUTENBHOrO 00pa3oBaHus
€CTECTBEHHOHAYYHON  HAMNpaBJICHHOCTEH; 3. KOMIIBIOTEPHBIM UM  HMHBIM
000pyI0BaHUEM.

ConmepxaHnue mporpamMmbl 10 (U3MKE HANpaBleHO Ha (OPMUPOBAHHE
€CTECTBEHHO-HAYYHOW TpaMOTHOCTH OOYYAlOIIMXCS W OpPraHU3alMI0 U3YYEHUS
GbU3MKKM Ha JESITENbHOCTHOM OCHOBe. B mporpamMme mo ¢u3uke yYUTHIBAIOTCS
BO3MOXXHOCTH ydeOHOoro mpeamera B peanmzanuu Tpedboanuit ®I'OC OO0
IUTAHUPYEMBIM JTMYHOCTHBIM U METalpeIMETHBIM pe3ysibTaTaM OO0YyUYeHHs, a TAKXKe
MEXKMPEIMETHBIE CBSI3U €CTECTBEHHO-HAYUHBIX YYEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOT'0 0011ero 00pa3oBaHusl.

[Iporpamma no pu3uke ycraHaBIMBaEeT paclpeiejieHue yueOHOro matepuana
1o rojam oOyueHus (1Mo Kjaccam), IpejiaraeT NpUMEPHYIO MOCIeA0BaTeIbHOCTD
U3yYEHHs T€M, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHUSA MPEIMETHOTO COACpPKaHUSI U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yUarOIINXCS.

[Iporpamma mo ¢u3uke pa3paboTaHa ¢ 1LEJIbI0 OKa3aHWUs METOJUYECKON
MOMOIIY YYUTEIIO B CO3/IaHUU paboyell MporpaMmbl 10 y4eOHOMY IIPEAMETY.

®duszuka ABISETCA  CHCTEMOOOPa3ylOIIMM Il  €CTeCTBEHHO-HAyUHBIX
y4€OHBIX MPEIMETOB, TOCKOIBKY (hHU3HUECKHUE 3aKOHBI JIEKAT B OCHOBE IPOIIECCOB
W SBJIICHWM, M3y4YaeMbIX XUMHEH, Ouoioruei, acrpoHomued u QGUUYECKOU
reorpagueidi, BHOCUT BKJIaJl B €CTECTBEHHO-HAy4YHYIO KapTUHY MHpa,
NpeloCTaBisieT HamOoJiee sICHble o00pa3lbl MNPUMEHEHHS HAayYyHOTO METojia
MO3HAHMSI, TO €CTh CII0CO0a MOTYYeHUS JOCTOBEPHBIX 3HAHUM O MHpE.



OpHa W3 TIaBHBIX 3a/ad (PU3UYECKOTO OO0pa3oBaHUS B CTPYKTYpE OOIIETOo
o0pa3zoBaHusi COCTOMT B (POPMHUPOBAHUU ECTECTBEHHO-HAYYHON TPAMOTHOCTH W
UHTepeca K HayKe y 00y4Jarouuxcs.

Wzydyenne ¢u3ukn Ha 0a30BOM ypOBHE IMPEAINOJaracT OBJAJCHHE
CIETYIOIIMMHA KOMITETEHTHOCTSAMHU, XapaKTePU3YIOIMIMMH €CTeCTBEHHO-HAYUIHYIO
IPaMOTHOCTb:

e HAYYHO OOBSICHATH SIBJICHUS,

e OIICHMBATh U MOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHUS;

e UWHTEPIPETHPOBATH  JaHHbIE W  HWCIONB30BaTh  HAYYHBIC
JI0Ka3aTeNbCTBA JUIS TTOTYICHHS BHIBOIOB.

[lemn w3yueHus (U3MKM HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS
onpeznenensl B KoHuenuuu mnpenogaBanusi yueOHoro mnpenMera «@Dusuka» B
oOpa3oBaTeNbHBIX opraHuzanusax Poccuiickoii ®@enepanyu, peagTu3yOIIMX
OCHOBHBIE  00II€00pa3oBaTeNbHBIE MPOTPAMMBI, YTBEPKIAEHHOW peIICHUEM
Komnernn Munucrepcrsa npoceienust Poccutickoii @enepanuu (poToKoJ OT 3
nekaopst 2019 r. Ne ITK-4BH).

Hean usyyenus pusuku:

e TpHOOpETEeHHE WHTEpeca W CTPEeMJIeHUS OOydJaloImUXCs K HaydHOMY
U3YYCHUIO TIPUPOJBI, PA3BUTHE WX HMHTEJUICKTYAJIbHBIX M TBOPYECKUX
CIOCOOHOCTEN;

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJI€ MO3HAHUA U (POopMHUpOBaHHE
UCCJIEIOBATENILCKOTO OTHOIICHHUS K OKPYIKAIOITUM SIBJICHUSIM;

e (opMHpOBaHWE HAYYHOTO MHPOBO33PCHHS KakK pe3ysbTara H3YYCHHsI
OCHOB CTPOEHHS MaTepuu B (PyHIaAMEHTATbHBIX 3aKOHOB (PH3UKU;

e (opmupoBaHuEe TpenCTABICHUNA O PONM (PUIMKHU IS PA3BUTHS JAPYTHUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTU;

e pa3BUTHE  TMPEACTABICHUH O  BO3MOXHBIX  chepax  Oymymiei
po(hecCHOHANTLHOU NIeATEIHHOCTH, CBS3aHHON C (PU3MKOM, TOJArOTOBKA K
JanbHeneMy oOy4eHHI0 B 3TOM HaIlpaBJICHUU.

JlocTmxeHne 3TUX Iesield mporpamMmbl MO (U3MKE Ha YpPOBHE OCHOBHOTO

o0mrero oopa3oBaHus 00ECIIEYNBACTCS PEMICHUEM CIICTYIONINX 3a/1aY:

e TpHOOpeTeHHWE 3HAHWH O JUCKPETHOM CTPOCHHHM BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJIEKTPUUECKUX, MATHUTHBIX W KBAaHTOBBIX
SIBJICHUSIX;

e TMpUOOpETEHNE YMEHHUM OMHUCHIBATH U OOBACHITH (PU3NUYECKUE SBICHUS C
UCTIOJIb30BaHUEM TIOJTYUCHHBIX 3HAHU;

e OCBOCHHE METOJOB pEHICHUS TNPOCTEHIINX pPACU€THBIX 3amad  C
UCTIOJIb30BaHUEM buzngecKux MoJIesIeH, TBOPYECKUX U
MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;



e pa3BUTHE YMEHUN HAONIOAATH MPUPOJIHBIC SIBJICHUS M BBITOIHITH OIBITHI,
nabopaTopHble pabOTBI M JKCHEPUMEHTAIBHBIC HCCIEAOBAHUS  C
WCIIOJIb30BAHUEM U3MEPUTEITLHBIX TPUOOPOB;

e OCBOCHHE TPUEMOB pabOTHI ¢ WH(pOpManKeld (GU3NIECKOTO COACPKAHWS,
BKJItOUasi THPOPMAITUIO O COBPEMEHHBIX JOCTI)KCHUAX (PU3UKH, aHAIN3 U
KPUTHUYECKOE OIICHUBaHUE WH(OPMAITUH;

e 3HAKOMCTBO cO cepamu MpoPheCCUHOHATHHON NESITEIIBHOCTH, CBI3aHHBIMU
¢ (u3MKOW, W COBPEMEHHBIMH TEXHOJIOTHSMH, OCHOBAaHHBIMH Ha
JTOCTHKEHUSIX (DU3MUECKON HAYKH.

Ha u3ydenue Qusnuku (6a30BbIM ypOBEHH) HA YPOBHE OCHOBHOI'O OOIIETO
obOpazoBanms oTBoauTCs 238 "acoB: B 7 Kiacce — 68 "acoB (2 yaca B HeNEN0), B 8
Kiacce — 68 yacoB (2 vaca B Heneno), B 9 kinacce — 102 yaca (3 gyaca B HeZeliO).

[Tpennaraemslii B mporpamMmMe 1o (usmuke nepeueHb 1abopaTopHbIX paboT U
OTIBITOB HOCUT PEKOMEHIaTEIbHBIN XapaKTep, yUUTeNb JAeIacT BEIOOp MPOBEACHUSA
7abopaTOpHBIX PabOT W OMBITOB C YYETOM WHIWBHIYATbHBIX OCOOCHHOCTEH
00ydJaromuXxcsi, CUCKa SKCIIEPUMEHTABHBIX 3aJlaHul, MpejJiaraeMblX B paMKax
OCHOBHOTO T'OCYJJapCTBEHHOTO 3K3aMeHa 1o (pru3mke.



COAEPXAHUE OBYUYEHUA
7 KJIACC

Paznea 1. ®usuka u e€ poib B IO3HAHUM OKPYKAIOLIET0 MUPA.

dusnka — Hayka O npupojne. fABneHus npuponbl. OUNYECKUE SBICHUSA:
MEXaHUUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznyeckue BeaMUUHBL. M3MmepeHue @uanyueckux BelWyuH. Duznyueckue
npudopsl. [lorpemnocts n3mepennii. MexxayHapoHasi CHCTeMa €AMHHII.

Kak ¢wmsuka wu papyrme ecTeCTBEHHbIE HAyKH H3Y4YalOT TPUPO.Y.
EcTecTBeHHO-HAYUYHBIM METOJl TMO3HAHMS: HAOJIOACHHE, MOCTAaHOBKA HAy4YHOT'O
BOIPOCA, BBIIBM)KEHHE TUIIOTE3, SKCIEPUMEHT IO MPOBEPKE TUIOTE3, 00BICHEHHE
HaOromaemoro siieHus. Onucanue GU3NUEeCKUX SBICHHUM C TIOMOIIBIO MOJICTIEH.

Hemoncmpauyuu.

1. MexaHn4yeckue, TEIUIOBbIC, JJEKTPUYECKUE, MArHUTHBIC, CBETOBBIC

SIBJICHUSL.
2. ®usnyeckue MpuOOPHI U MPoLEypa NPSIMbIX U3MEPEHUI aHAJIOTOBBIM U
U (GPOBBIM TPUOOPOM.
Jlabopamopuvie pabomul u onvimol.
1. OmpezeneHne LEHbI AICHUS Kbl U3MEPUTEIBHOTO MPUOOpa.
2. HN3mepenue paccTossHUN.
3. H3mepenue o0bEMa )XUAKOCTH U TBEPIOTO Tea.
4. OmnpeneneHue pa3sMepoB MabIX TeJl.
5. M3mepenue Ttemreparypbl IMPU MNOMOIIM XKHUIKOCTHOTO TEPMOMETpa WU
JaTYMKa TEMIIEPATYPBI.

6. IIpoBeaeHue uccnenoBaHusi MO MPOBEPKE TMIOTE3bI: NAJbHOCTh MOJIETA
IapuKa, MyIMEeHHOTO TOPU30HTAIBHO, TeM OO0JIbIle, YeM OOJbIe BHICOTA
IyCKa.

Pa3znen 2. [lepBoHayajibHble CBeIeHUS O CTPOEHUH BeleCTBA.

CrpoeHne BemecTBa: aTOMbl M MOJIEKYJbl, HX pa3Mmepbl. OIbITHI,
JIOKA3bIBAIOIINE JUCKPETHOE CTPOEHUE BEILIECTBA.

JBrxenue yactull BemiecTBa. CBsI3b CKOPOCTH JABWMIKEHHSI YacTHI[ C
Temriepatypoil. bpoyHoBckoe aBuxeHue, nuddysus. BzaumomeicTBue dacTuil
BEILIECTBA: MIPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHbl€ COCTOSIHHSI BELIECTBA: CTPOEHUE Ta30B, KUAKOCTEW U TBEPABIX
(KpUCTaITMYeCKUX) Tell. B3auMOCBsI3b MEXIy CBOMCTBAMHU BEIECTB B Pa3HBIX
arperaTHBIX COCTOSIHHSIX M X aTOMHO-MOJIEKYJSIpHBIM cTpoeHueM. OCcOOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBbI.

Hemoncmpauuu.

1. HabmrogeHue 6pOyHOBCKOTO JIBHXKCHHUSI.



2. Habmonenue nuddysun.
3. HaGmiomenue ~ siBmeHud,  OOBSACHSIONMIMXCS ~ TMPUTSHKEHUEM WU
OTTAJIKUBAHUEM YaCTHI] BELIECTBA.

Jlabopamopnsie padomul u onsimel.

1. OueHka JuaMeTrpa aroMa METOJOM pSJAOB (C  HCIOJIb30BAaHHEM

dotorpaduii).
2. OnbITHI 10 HAOIIOJICHHUIO TEIJIOBOT'O PACHIMPEHUS ra30B.
3. OnbIThl 10 OOHAPYKEHUIO ACHUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3nen 3. JIBu:KeHHe U B3aUMOAEHCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpeliHssi CKOPOCTh MPU HEPABHOMEPHOM ABMKEHHH. Pacuér mytu u
BPEMEHU JBUKEHHUSI.
SBneHne uHEpUMU. 3aKOH HMHEPLUU. B3auMoaelcTBHE Tell KAaK NpPUYMHA
U3MEHEHUSI CKOPOCTH JBWXEHHsA Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHOoCTh BemecTBa. CBSI3b MJIOTHOCTH C KOJMYECTBOM MOJIEKYJ] B E€IWHHULIE
00BEMa BeIIeCTBA.
Cuna Kak XxapakTepHCTHKa B3auMOJeHcTBUA Ted. Cuila ynpyrocTd M 3aKOH
['yka. MI3Mepenne cuiibl ¢ MOMOIIBK AUHAMOMETpA. SIBICHUE TATOTEHHUS U CHJIA
TskecTd. CHila TSDKECTH Ha Ipyrux mianerax. Bec tena. HeBecomocTs. Croxkenue
CWJI, HaIlpaBJIEHHBIX MO OJHOM mpsmoil. PaBHopeicTByromas cwi. Cuna TpeHus.
TpeHue CKOJIbKEHUS U TPEHUE MTOKOsA. TpeHne B IpUpPOJE U TEXHUKE.
Jlemoncmpayuu.
1. HalnroneHue MexaHHMYECKOTro JIBHXKEHUS Tea.
2. H3mepeHue CKOpOCTH NPSAMOIMHENHOTO IBUKEHUS.
3. HaGmronenue siBIeHUS WHEPLIHH.
4. HabmroneHve u3MeHeHUs: CKOPOCTH MPHU B3aUMOJICHCTBUU TEJL.
5. CpaBHEHHME Macc 10 B3aMOJICHCTBUIO TEIL.
6. Cno)xeHue CuJjl, HallpaBJIEHHBIX M0 OJHON MPSMOM.
Jlabopamopuwie pabomul u onvimol.
1. OmnpeneneHne CKOPOCTH PAaBHOMEPHOI'O JIBHXKEHHMS (IIApUKa B KUAKOCTH,
MOJIEJIH 3JICKTPUUECKOTO aBTOMOOHIIS U TaK Jajee).

2. OmpeneneHue CpeHEN CKOPOCTH CKOJbXKEHUS Opycka WM IIapuKa Mo
HAKJIOHHOW ITIOCKOCTH.
Onpenenenue IWIOTHOCTH TBEPIOTO TeNA.

4. ONbITHI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb pacTsDKEHUA (AeopMaliim)
MPY>KUHBI OT MPUII0KEHHOMN CUIIBIL.

5. OnbITBL, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHHS CKOJIBKEHUS OT
BECA TEJIa U XapaKTepa CONMPUKACAIOIIMNXCS TOBEPXHOCTEM.

Pa3znen 4. /laBjieHue TBEPABIX TeJl, JKUIKOCTEH 1 ra3oB.



JaBnenue. CriocoObl yMEHBIIEHUS U YBEIUYEHUS JaBiieHUs. JlaBieHue rasa.
3aBUCHUMOCTh JaBJIeHHUs raza oT oObéma, TemmepaTypsl. [lepemaua mnaBneHus
TBEPABIMHU TEJIAMM, KUIKOCTAMH M Ta3zamu. 3akoH [lackama. IIHeBMaTmueckue
MalIuHbl. 3aBUCUMOCTh JABIEHUS >KUIKOCTH OT TIIyOMHBIL. ['mMapocraTnyeckuid
napajaokc. Cooburaroniuecs: cocysl. ['uapapimyeckue MEXaHU3MBbl.

Atmocdepa 3emuin u atmocdepHoe naBieHue. [IpUUMHBI CylIECTBOBaHUS
BO3aymHOW o6osouku 3emuu. Onbir Toppuuennu. M3mepenue armocdepHOro
JaBJeHUs. 3aBUCUMOCTh aTMOC(EPHOTrO AABJICHUS OT BHICOTHI HaJl YPOBHEM MOPS.
[Tpubops! 17151 U3MepeHus: aTMOC(HEpPHOTo J1aBJICHHUS.

JlencTBrE KUIKOCTH M ra3a Ha MOTPYKEHHOE B HUX TeJIO. BeITankuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3myxoriaBanue.

Hemoncmpauyuu.
3aBUCUMOCTbD JAABJIEHUA ra3a OT TEMIEPATYpPHhI.

[lepenaya naBieHUs )KUIKOCTBIO U Ta30M.

Coobmiaromuecs: COCy/bl.

['mppaBnuuecknii mpecc.

[IposiBnenue nericTBrsi aTMOC(EPHOTO JaBICHUSI.

3aBUCHUMOCTh BBITAIKHBAIONICH CHUJIBI OT O0BEMA MOTPYKEHHOW YacTH
T€Ja U IIIOTHOCTH )KUAKOCTH.

PaBeHCTBO BRITATKMBAIOLIEH CUIIbI BECY BBITECHEHHOM KUIKOCTH.

8. YciioBuE IUIaBaHMs TEN: IJIaBaHUE WJIM MOTPYKEHUE TEl B 3aBUCHUMOCTHU
OT COOTHOLIEHHUS MIIOTHOCTEN TEJIa U AKUJKOCTH.

Jlabopamopnsie padomul u onsimel.

1. HccnepoBanue 3aBUCMMOCTH Beca Teja B BOJE OT 00bEMA MOTPYKEHHOMU B
MKUJKOCTh YaCTH TEJa.

2. OmpeneneHve  BBITAJKHUBAIOIIEH CHIIbI, JIEWCTBYIOIIEW Ha  TEoO,
MOTPYKEHHOE B JKUJIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAUIKMBAIOIIECH CUIIbI, IEHCTBYIOLIEH HA TEJO
B KUJKOCTH, OT Macchl TeJa.

4. OnbITBl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTb BBITAJIKMBAIOIIEH CHIIBI,
JNEUCTBYIOLIEH Ha TEJIO B JKUIAKOCTH, OT OOBEMA MOrpyKEHHOU B
YKUJKOCTh YaCTH TEJA U OT IJIOTHOCTH KUIAKOCTH.

5. KoHcTpyupoBanue apeomerpa WM KOHCTPYMPOBAaHHUE JIOOKH U
OIlpelieICHUE €€ IPYy30II0ABbEMHOCTH.

Pa3znen 5. PaGora u MOIIHOCTb. JHeprus.

Mexanunueckas pabota. MOIIIHOCTb.

[IpocTbie MexaHU3MBI: pbluar, OJIOK, HAKJIOHHAs IJIOCKOCTh. [IpaBuio

paBHOBecusi pbryara. [IlpuMeHeHue mpaBuiia paBHOBECHsS pbluara K OJIOKY.
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«3omnoroe mpaBwino» MexaHukd. KIIJI mnpocteix wmexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHHUKE.

Mexanuueckass osHeprud. KuHernueckas ¢ INOTEHUWAJIbHAs JHEPTUS.
[IpeBpalieHrie OTHOTO BUIA MEXAHWUYECKOW YHEPTUU B IPYroi. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpauyuu.

1. IIpumepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnsie padomul u onsimel.

1. Omnpenenenue pabOThl CUJIBI TPEHUS NPU PABHOMEPHOM JBM)KEHUU Tella

110 TOPU30HTAIBHOM TIOBEPXHOCTH.
2. UccnenoBanue ycnoBuil paBHOBECHUS phlyara.
3. Hsmepenue KIIJl HaKTOHHOM TIIOCKOCTH.

4. M3ydeHue 3aKOHA COXPAaHEHUS MEXaHUYECKOU SHEPIUM.
8 KVIACC

Pa3nen 6. TenJioBblie siBJI€HHS.

OCHOBHBIC TIOJIOKEHUSI MOJIEKYJSPHO--KUHETUYECKON TEOPUM CTPOCHUS
BemiecTBa. Macca W pa3Mepbl aTOMOB M MOJIEKYJ. ONbIThI, MOATBEPKIAOIINE
OCHOBHBIE TIOJIOKEHHSI MOJICKYJISIPHO-KUHETUYECKON TEOPHUU.

Mogaenu TBEPAOro, JKUAKOTO W Ta3000pa3HOTO COCTOSIHUW BEIIECTBA.
Kpucrannuueckue u amopdubie tena. OObSICHEHHE CBONCTB Ta30B, KUJIKOCTEH U
TBEPABIX TEJI HA OCHOBE IOJOXKEHUN MOJIEKYJIIPHO--KHHETUYECKON TEOPHH.
CmaurBaHuE U KaOWUISIpHBIE ABJICHUS. TEenIoBoe pacliipeHue U CoKaTue.

Temneparypa. CBsi3b TemIepaTypbl CO CKOPOCTHIO TEIUIOBOTO JBUKEHUS
gacTull. BuyTtpeHnsisi sHeprusi. CrnocoObl M3MEHEHHsI BHYTPEHHEH HHEPTUU:
Temionepeaaya u COBEpILICHUE padoTHI. Buasl TeIUIoNepeaayu:
TEIUIONPOBOAHOCTh, KOHBEKIIMS, U3TYUCHHE.

KonngecTBo TemnoThl. YienbHas TEINIOEMKOCTH BEIIECTBA. TemIooOMEH U
TEIUIOBOE paBHOBECHE. YpaBHEHUE TeruioBoro OanaHca. IlinaBnenue wu
OTBEPJICBAHUE KPUCTAUIMUYECKUX BEIIECTB. YJIeJbHAsl TEIUIOTa IUIaBJICHUS.
[TapooOpazoBanue u koHzaeHcanus. Mcnapenue. Kunenue. YnaenpHas Ttemiora
napooOpa3oBaHus. 3aBUCHMOCTh TEMIIEpATyphl KWUIEHUS OT aTMOChEepHOTo
JTaBJICHHSI.

BnaxuocTts BO3myXa.

DHeprus TOINIUBA. Y IeJIbHAsk TeIIOTa CTOPaHMUSL.

[Ipunuuner pabotsl TermoBbix aBurarenei KIIJ[ TemmoBoro auratesns.
TermioBbie ABUTATENIN U 3aIIUTA OKPYKAIOIIEH CPEIbI.

3aKOH COXpaHEHUs U MPEBPAILCHUS YHEPTUH B TEIJIOBBIX MPOIECCAX.

Jemoncmpayuu.

1. HaGnrogeHnue 6poyHOBCKOTO JIBHKCHHUSI.
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Hab6monenue nuddysun.

Habmonenue siBjaeHui cMauynBaHUs U KaWUTSIPHBIX SBICHUI.
Habumroenue TemnoBoro pacimyupeHust Ted.

W3MeHeHne naBiieHus raza npu U3MEHEHHH OObEMA M HArpeBaHUM WU
OXJIQXKICHUH.

[IpaBwita n3MepeHus TEMITEPATYPBI.

Bune! Teruionepenauu.

OxJax/iIeHue Npu COBEPLUIEHUH PabOTBHI.

Harpeanue npu coBepuieHHH padOThl BHEUITHUMH CUIIAMHU.

. CpaBHeHHE TEITIOEMKOCTEH pa3InYHBIX BEIICCTB.

. HabOmroienue KureHus.

. HabOimroieHne moCcTosTHCTBA TEMIIEPATYPhI IPH TUIABJICHUH.
13.

Moaeny TeIIOBBIX ABUTATEIICH.

Jlabopamopnsie padomul u onsimel.

1.
2.
3.

10.
11.
12.
13.

OnpITB IO OOHAPYKEHUIO TEUCTBHS CHII MOJIEKYJIIPHOTO TPUTSHKEHUS.
OnpITHl IO BRIPAIMBAHUIO KPUCTAJIJIOB TIOBAPEHHOMW COJIA MJIU caxapa.
OmnbITel IO HAOTIOACHUIO TEIUIOBOTO PACIIMPEHMS Ta30B, >KUIKOCTEH U
TBEPJBIX TEJL.

Omnpenenenne AaBieHUs BO3yXa B OaJUIOHE IIITPULIA.

OneITBl, JEMOHCTPUPYIOUIUE 3aBUCUMOCTH JABJIEHUS BO3AyXa OT €ro
00BbEMa 1 HarpeBaHUS WIH OXJIAXKICHUS.

ITpoBepka runoTressl JUHEHHON 3aBUCUMOCTH JUIMHBI CTOJOMKA KUAKOCTH
B TEPMOMETPUUYECKOM TpyOKE OT TeMIIepaTyphl.

HaGmtonenue u3MeHEHUsT BHYTPEHHEH OHHEpruM Tella B pe3yJsibTare
TEIUIONEepeauu U padOThI BHEIIHUX CHJL.

HccnenoBanue sBJIEHHS TEIIOOOMEHAa NPU CMEIIMBAHUM XOJIOAHOW U
ropsiueu BOIBI.

OnpeneneHue  KOJMYECTBA  TEILIOTHI, IOJYYEHHOTO BOJOW  IIpH
TEII000MEHE C HarpeThIM METAJUTMYECKUM LUIHHIPOM.

Onpenenenue yieapHON TEIUIOEMKOCTH BEILIECTBA.

Hccenenosanne npouecca uCapeHus.

OmnpeneneHne OTHOCUTEIBHOM BIAKHOCTH BO3yXa.

Omnpenenenue yieapHON TEIUIOTHI IUIABICHUS JIbJA.

Pa3zgen 7. JaekTpudyecKkue 1 MarHUTHbIE SIBJICHUS.

Onextpuzauust Teda. J[Ba poma 3JIEKTpUYECKHX 3apsaoB. B3aumonelicTBue
3apsoKeHHbIX Tel. 3akoH KynoHa (3aBUCUMOCTh CHIJIBI  B3aUMOJAEWUCTBHUSA
3apsKEHHBIX TEJ OT BEJIMUMHBI 3apSAJI0B U PACCTOSHUS MEXTY TEIaMH).

Onexrpuueckoe mnone. Hanpspk€HHOCTh anextpudeckoro mons. I[IpuHoun
CYNEPIIO3HULIMH SJEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu 3meKTpuyeckux 3apsIoB. DJIEMEHTAPHBIA 3JIEKTPUUYECKUN 3apsil.
Crpoenne aroma. IIpoBOOHMKM W AMDJIEKTPUKU. 3aKOH  COXPAHEHUS
AIIEKTPUYECKOTO 3apsa.

ONEeKTPUYECKUA TOK. YCIOBHS CYIIECTBOBAHUS DJIEKTPUYECKOIO TOKA.
VICTOYHUKH MOCTOSHHOrO TOKa. JIEHCTBUS DIIEKTPUYECKOTO TOKa (TEIUIOBOE,
XUMHUYECKOE, MATHUTHOE). DNEKTPUUYECKUIM TOK B KHUIKOCTIX U ra3ax.

Onektpuueckass uenb. Cuiia  Toka.  DJIEKTPUYECKOE  HAIPSKEHUE.
ConpoTuBIIeHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIEHUE BellecTBA. 3akoH Oma
Uit ydactka uenu. llocimenoBaTenbHOE W mapajuleNIbHOE  COCIMHEHHE
IIPOBOJTHUKOB.

PaGora u MOIIHOCTH 3NEKTpUYECKOTO ToKa. 3akoH Jlxoyns—JleHna.
DJNeKTpUYEeCKre IeTH U MOTPEeOUTeNn deKTpruUecKoi suepruu B ObiTy. KopoTkoe
3aMBbIKaHUE.

IlocTosiHHBIE ~ MarHWThl.  B3anMOACHCTBHME  IIOCTOSIHHBIX ~ MAarHUTOB.
MarnuTtHOoe nosie. MarauTHOe noJie 3eMJIM U €ro 3HA4eHHUE IS J)KU3HU Ha 3emule.
OneiT  Opcrega. MarHuTHoe 1oJie  3JEKTpUYECKOro Toka. [IpumeHeHue
AIIEKTPOMArHUTOB B TEXHUKE. JleMICTBUE MAarHUTHOTO MOJISl HA TPOBOJHUK C TOKOM.
OIIEKTPOABUIATENb IMOCTOSHHOTO TOKA. [crmosib30BaHME JJIEKTPOJBHUraTeiaci B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Oneitel @apajes. SABieHHe MEKTPOMArHUTHON HHAyKUuU. [IpaBuino Jlenna.
DneKTporeHeparop. CriocoObl  TMOJIy4eHHUS ~ DJCKTPUUECKON  DSHEPIHH.
DNEKTPOCTAaHIMU Ha BO30OHOBIISIEMBIX HICTOUHUKAX SHEPTUH.

Jemoncmpayuu.

OneKkTpu3anus Tel.
JIBa pojJia 2IIEKTPUUECKUX 3aps/I0B U B3aUMOJICHCTBHE 3apsKEHHBIX TEJL.
Y CTpONCTBO 1 AEHUCTBUE MIEKTPOCKOIIA.
OneKkTpocTaTU4ecKas MHIYKIUS.
3aKOH COXPAaHEHMS JIEKTPUYECKHUX 3aps10B.
[TpOBOJTHUKH U TU3IEKTPUKH.
MopenupoBaHue CUIOBBIX JIMHUH 3JIEKTPUUECKOTO TOJIA.
M cTOYHMKHN IOCTOSIHHOTO TOKA.
JleicTBHS DIEKTPUYECKOTO TOKA.
. DJIEKTPUYECKHUU TOK B JKUJIKOCTH.
. 'a3oBBI1M pa3psn.
. I3Mepenne CUiTbl TOKa aMIIEPMETPOM.
. I3MepeHne 21eKTpUYeCKOro HalpsKEHUS BOJIBTMETPOM.
. PeoctaTt 1 MarasuH colnpoTHBICHU.
. B3aumMoneiicTBuE IOCTOSHHBIX MArHUTOB.
. MonenupoBaHue HEBO3MOXKHOCTH Pa3JI€JIEHUs MOJFOCOB MarHUTaA.
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17.
18.
19.
20.
21.
22.
23.
24.

25

MopenupoBaHue MarHUTHBIX NOJIEN TOCTOSTHHBIX MAarHUTOB.

OmneiT Dpcrena.

MarsuTHO€ MoJje ToKa. DJIEKTPOMAarHurT.

JleiicTBrEe MarHUTHOTO NOJIsl HA POBOJIHUK C TOKOM.

DNEeKTPOABUTATENb IOCTOSIHHOTO TOKA.

HccnenoBanue sBIEHUS JIEKTPOMATHUTHON UHAYKIIHH.

Oneitel @apanes.

3aBUCHMOCTh HANpPABJICHUS WHIYKIIMOHHOTO TOKa OT YCJIOBUH €ro
BO3HUKHOBEHUS.

. DIIEKTPOTreHepaTop MOCTOSTHHOTO TOKA.

Jlabopamopuvie pabomul u onvimol.

1.

o v bk~ w

10.
11.

12.

13.

14.

15.

16.

OneiTel MO HAONIONCHHWIO DJEKTPU3ANMHM TEl WHAYKIUCH W Tpu
COMPUKOCHOBEHHH.

HccnenoBanre ACUCTBUSL DJIEKTPUYECKOTO TMOJS HA MPOBOJAHHUKU U
JTUBTIEKTPUKHU.

COopka u mpoBepka pabOThI IEKTPUIECKOH TIEMH TTOCTOSTHHOTO TOKA.
N3mepenue u peryJupoBaHUe CUIIbI TOKA.

N3mepenue u peryianpoBaHie HAMPSKEHUs.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA, WAYILIETO 4epe3 PEe3UcTop, OT
COIIPOTHUBJIEHUS PE3UCTOPA U HAMPSHKEHUSI HAa PE3UCTOPE.

OnBbITHI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTD AIEKTPUYECKOTO
COMNPOTHUBIIEHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOLIAAN TOMNEPEYHOrO
CEUYEeHMS U MaTepHaa.

[IpoBepka mnpaBuiia CIOXKEHUS HANPsHKEHUW TPU  TOCIIEI0BATEIbHOM
COEMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBWia [ CWIbl TOKa MpPU MHapaUIeTbHOM COECIMHEHUU
PE3UCTOPOB.

Onpenenenue pabOThI AEKTPUUYECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOP.
OnpeneneHne MOIIHOCTH  3JIEKTPUYECKOIO TOKA, BBIAEISEMON Ha
pe3ucrope.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, MAYIIETO 4epe3 JIAMIIOYKY, OT
HANPSKEHUS HA HEW.

Onpenenenue KIIJ[ narpeBares.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MOCTOSIHHBIX MAarHUTOB.
N3ydyeHne MarHuTHOTO TMOJs TMOCTOSIHHBIX MAarHUTOB TIPU  HX
00bEIMHEHNH U PA3CICHUH.

HccnenoBanue nelCTBUS 3JIEKTPUUYECKOTO TOKa HA MArHUTHYIO CTPEJIKY.



17. ONBITEL, JIEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJBl  B3aMMOJIECHCTBHS
KATyIIKM C TOKOM M MAarHWTa OT CHJIbI TOKA W HamIpaBJEHUs TOKa B
KaTyIIKE.

18. MI3yueHune AeiCTBUS MarHUTHOTO T0JIL HA IIPOBOJIHUK C TOKOM.

19. KoHCTpyHpoBaHue U n3y4eHue padoThl AIEKTPOABUTATENS.

20. U3mepenue KIIJ1 35ekTpoaBUTraTeIbHOM YCTAHOBKH.

21. OnbITBI IO MCCJIEIOBAHUIO SIBJIEHUSA SJIEKTPOMArHUTHOW WHIYKLIMH:
WCCJIEIOBAHUE W3MEHEHMI 3HAYEHUS M HANPABICHHUS HWHAYKIMOHHOIO
TOKA.

9 KIIACC

Pa3nena 8. Mexannueckue siBJCHHUS.

Mexannueckoe JaBWKeHHE. MarepuanbHass Touka. Cucrema OTCYETA.
OTHOCHUTENIBHOCTh MEXAHMYECKOT0 JBUKEHUs. PaBHOMEpHOE NPSIMOJIMHEWHOE
neukeHne. HepaBHoMepHoe npsMonuHeiHoe aBuxeHue. CpeaHss 1 MTHOBEHHAS
CKOpOCTb TeJla IPU HEPABHOMEPHOM JIBHKCHUH.

VYckopenue. PaBHOyckopeHHOe TMpsiMOsiMHEHOe aBmkeHue. CBoOomHOE
najgenue. OnbIThl ['anumes.

PaBHoMepHOe nBukeHue mo okpyxHoctu. Ileprog m vacrota oGpaieHus.
JIunenHas u yriioBast CKOpoCTH. LIEeHTpOCTpEMUTENIBHOE YCKOPEHUE.

ITepsbiii 3ak0H HetoToHa. BTopoit 3akon HeroTtoHa. Tpertuid 3akon HerotoHa.
[IpyHUIMT CynepnO3uIUN CHIL.

Cuia ynpyroctu. 3akoH ['yka. Cuiia TpeHHs: cujla TPEHUSI CKOJIbXKEHHUS, CHUIIa
TPEHUs IOKOSI, IPYTUE BUBI TPEHUS.

Cuna TsDKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOpEHHE CBOOOIHOTO
najgeHus. JIBuxeHnune mianeT BOKpyr Connua. IlepBas kocmuyeckasi CKOPOCTb.
HeBecomocCTh U neperpysKu.

PaBHoBecue matepuanbHON TOUKU. AOCOMIOTHO TBEpIOE Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OCBIO BpaleHuss. MoOMeHT cuiibl. LIeHTp TskecTH.

Nmnynbe tena. IsMeHeHne uMmiynbca. UMmyabe cuiibl. 3aKOH COXpaHEHUs
UMITyJbca. PeakTHBHOE ABUKEHHE.

Mexanudeckass pabora U MOUIHOCTb. PaboTa cuil TSKECTH, YNPYTOCTH,
Tpenust. CBs3b dHEpruu u padbotsl. [loTeHnnanbHas sHEprus Teja, NOJHATOrO Hajl
IIOBEPXHOCTHIO 3eMiin. [loTeHManbHas dHeprus cKaTtou npyxuHel. Kunernueckas
sHeprus. Teopema 0 KMHETUYECKOW SHEPIHMHU. 3aKOH COXPAHEHHSI MEXAHUYECKOU
DHEPIUH.

Jlemoncmpayuu.

1. HabmioneHne MexaHMYECKOro ABM)KEHUS TEJIa OTHOCUTENIBHO Pa3HbIX Tell

OTCYETA.
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9.

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

CpaBHEHHME TyTe W TPAEKTOPUI IBIKEHUS OJHOTO M TOTO K€ Tela
OTHOCUTEIFHO Pa3HBIX TEJI OTCUETA.

H3mepenne CKOpOCTH M YCKOPEHUS TIPSIMOJIMHEHMHOTO JIBUXKCHUS.
HccnenoBanre Mpru3HAKOB PAaBHOYCKOPEHHOTO JBHKEHUS.

HabGnroneHue NBMOKCHUS Tela 10 OKPYKHOCTH.

Ha6monenne MexaHM4ecKuX sIBJICHUH, MPOUCXOSIINX B CHCTEME OTCUETA
«Tenexxxka» mnpu €€ paBHOMEPHOM W YCKOPEHHOM JBWKEHUU
OTHOCHUTEIHLHO KaOUHeTa (PU3UKH.

3aBUCUMOCTh YCKOpPEHHUsS Tejda OT MacChl TeJa W JACHCTBYIOIICH Ha HEro
CHJIBL.

HabGmronenue paBeHCTBA CHIT TPY B3aUMOICUCTBUH TEIL.

W3meHenue Beca Tena npu yCKOPEHHOM JBUKEHUH.

[Tepenada uMIrynbca mpu B3aUMOJACHCTBUU TEIL.

[IpeoOpa3zoBaHus SHEPTUH MPU B3aUMOJICHCTBUH TEIL.

CoxpaHeHre UMITyJIhCa TIPU HEYIIPYTOM B3aUMOJICHCTBUMU.

CoxpaHeHHE UMITYJIbCa IPHU a0COJIFOTHO YIPYTOM B3aUMOZEHCTBUU.
HaGmronenue peak THBHOTO JIBMIYKEHUS.

CoxpaHeHHE MEXaHWYCCKOH SHEPTUHU TIPH CBOOOTHOM IaJICHUH.
CoxpaHeHHE MEXaHWYECKOW SHEPTHUH MPU ABMKECHUU TeJa MO ACHCTBUEM
TIPY>KUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

KoHcTpynpoBanue TpakTa JUisi pa3roHa W JajdbHEHIIIEro paBHOMEPHOTO
JIBUKCHHSI IAPUKA WITH TEIIEKKH.

Omnpenenenrne cpeaHE CKOPOCTH CKOJIBKEHHUS OpyCKa WIIM JIBHDKEHUS
IIapyKa Mo HaKJIOHHOM TIOCKOCTH.

Onpenenenre yCKOpPEHHsS Tela TPHU PABHOYCKOPEHHOM JIBYDKCHHH TIO
HAKJIOHHOH TTIOCKOCTH.

HccnenoBanue 3aBHCHMOCTH IyTH OT BPEMEHHU IMPU PABHOYCKOPCHHOM
JBH>KCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIIOTE3bI: €CIM TPU PABHOYCKOPEHHOM JIBIDKCHHH 0e€3
HAYaJIPHOW CKOPOCTH IIyTH OTHOCATCS KakK psAJ HEYETHBIX UYHUCEI, TO
COOTBETCTBYIOIINE MTPOMEKYTKH BPEMEHU OJTUHAKOBHI.

HccnenoBanue 3aBUCUMOCTH CUJIBI TPEHHSI CKOJIBXEHHS OT  CHIIBI
HOPMAaJILHOTO JIaBJICHHUS.

Omnpenenenne koddduIeHTa TPEHUS CKOJIBKEHUS.

Omnpenenenne )XECTKOCTH TPYKUHBI.

Omnpenenenre pabOThI CUIIBI TPEHUS NPU PAaBHOMEPHOM JBIKCHUU Tella
110 TOPU3OHTAIBHOM MMOBEPXHOCTH.



10. Onpenenenre pabOTHl CUJIBI  YOPYTOCTH TMpPU TOABEME Tpy3a C
UCIOJIb30BaHUEM HEMOBUKHOIO U TIOJIBUKHOTO OJIOKOB.

11. 3yueHune 3aK0Ha COXpAHEHUS SHEPTUU.

Pa3znen 9. Mexannueckue KoJ1e0aHUS U BOJIHBI.

KonebarenbHoe aBmxeHne. OCHOBHBIE XapaKTEPUCTUKN KOJIEOaHUM: IEPHO,
4acToTa, aMIUINTya. MaTeMaTu4eCKuid U IPYKUHHBIM MasTHUKU. [IpeBpainenue
DHEPrUU MPH KOJIEOATETBHOM JIBHKECHHH.

3aryxapomue — KoineOaHus.  BbeiHyxkaeHHble — konebaHus.  Pe3zoHaHc.
Mexanuueckue BoJHBI. (CBONCTBa MexXaHMYECKHMX BOjH. [IpomoneHele n
IIOTIEpPEYHbIE  BOJIHBL. /[[MMHA BOJHBI M CKOPOCTh €€  pacIpOCTPaHEHUS.
MexaHnuecKkre BOJIHBI B TBEPIOM TeJE, CEHCMUYECKNE BOJIHBI.

3Byk. ['poMKOCTh 3ByKa W BbicoTa ToHa. OTpakeHue 3Byka. UH(ppa3Byk u
YJIBTPa3BYK.

Jlemoncmpayuu.

1. Habmionenue koneOaHUi Ten MOJ ACUCTBUEM CHUIIBI TSDKECTH U CHJIBI
YIOPYTOCTH.

Habmonenue xonebanuii rpy3a Ha HUTH U Ha TPY>KUHE.
HabroieHue BbIHYKIEHHBIX KOJIEOaHUM U pe30HAHCA.
PacnpocTpaHeHne npoaoiabHbIX U TONEPEYHBIX BOJIH (HA MOJENHN).
Habmronenne 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

o Uk w N

AKyCTHYECKHI1 pe30HaHC.
Jlabopamopnsie padomul u onsimel.
1. OmpezgeneHre 4YacTOoThl M IEepUoAa KOJEOAHMI MaTeMaTH4ecKoro
MasITHUKA.
2. OmpeneneHue 4aCTOTHI U IEpUOA KOJIeOaHUN PY>KMHHOTO MasiTHUKA.
3. HccnenoBanue 3aBUCMMOCTHU Teproia KoueOaHUi MOABEIIEHHOTO K HUTH
rpy3a OT JAJUHbI HUTH.
4. VccrnenoBaHue 3aBUCUMOCTH MEpUOIA KOIeOaHUN NPy KUHHOTO MasSTHUKA
OT Macchl rpys3a.
5. IlpoBepka He3aBUCMMOCTH TiepHoAa KojeOaHu# rpysa, MOJIBEUICHHOIO K
HUTH, OT MacChl Ipy3a.
6. OmbIThl, JEMOHCTPUPYIOIIME  3aBUCHUMOCTb Mepuoja  KoJjeOaHHil
MPY>KUHHOTO MasATHUKA OT MACChl Tpy3a U )KECTKOCTH MPY>KUHBI.
7. W3mepenue yckopeHus CBOOOHOTO MaeHHUS.
Pa3nen 10. DiekTpOMarHuTHOE 1MOJI€ M JIEKTPOMATHUTHbIE BOJIHBI.
DNEeKTPOMarHuTHOE  MoJjie.  DJIEKTpOMarHuTHele  BOJHBL.  CBoiicTBa
AIEKTPOMArHuTHhIX BOJH. [llkama snekTpoMarHUTHBIX BOJIH. Mcmosib3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJISi COTOBOM CBSI3U.



DnekTpoMarHuTHas npupoga cera. CkopocTh cBeTa. BoliHOBBIE CBOMCTBa
CBETa.

Hemoncmpauyuu.

1. CBONCTBA JIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. W3yueHue CBOWCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBI0 MOOMJIHHOTO

tenedoHa.

Pa3znen 11. CBeToBbI€E ABJIEHUS.

JlyueBas  moxmens  cBera.  Mcrounuku ~— cBera.  [IpsmonuHeinHoe
pactnipoctpaHenue ceera. 3atMenusi Connna u Jlynsl. Otpaxenue ceta. [Lnockoe
3epKajo. 3aKOH OTpaKEHHUs CBETA.

[Ipenomnenue cBera. 3akoH IMpeomieHus1 cBera. [lonmHoe BHyTpeHHee
OTpaKEHUE CBeTa. VCNonp30BaHME TIOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKUX CBETOBOJAX.

Jlmaza. Xom myweir B JnmH3e. Onruueckas cucrema (oroamnmapara,
MUKpOCKONa M Tejeckona. ['ma3 kak onruueckas cucrtema. biM30pykKocTh U
JaTbHO30PKOCTb.

Paznoxenue Oemoro cBera B cnekTp. Onbitel HbtoTona. Croxenue
CIIEKTPaJIbHBIX LIBETOB. J{ucniepcus cBeTa.

Hemoncmpauyuu.

[IpssMONMHEHOE pacpOCTPAHEHHE CBETA.

OTtpakeHue cBeTa.

[Tonyyenue n300pakeHU B MJIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[Ipenomnenue ceera.

OnTuyecKkuii CBETOBO/I.

Xon nyuer B coOuparoliei JInH3e.

XoJ Iyder B paCCEUBAIONIEH JIMH3E.

[Tomy4yenune n300pakeHU ¢ TOMOIIBIO JTUH3.

[Tpunuun aeiicTBus GoroanmapaTa, MUKPOCKOIA U TEJIECKOIIA.

10. Moaens rnasa.

11. Pa3noxenue 6e5oro cBera B CIeKTp.

12. [lomyyenue 6eoro cBera Mpu CI0KEHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopuvie pabomul u onvimol.

1. HccnenoBanue 3aBUCUMOCTH yrja OTpa)K€HUs CBETOBOrO Jiydya OT yIJia
NaJICHHUS.

2. M3yueHue xapakTepUCTUK U300pa’KeHUS MPEAMETA B TUIOCKOM 3epKaie.

3. HccnenoBaHue 3aBUCHMOCTH yIUIa MPEJIOMIIEHUS CBETOBOTO JIy4ya OT yIJia
NaJICHUs] Ha TPAHUIIE «BO3yX—CTEKIIO».
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4. IlomydeHnue n3006paxeHui ¢ MOMOIIBIO COOUPAOIIEH JTUH3HI.
Omnpenenenre (GOKYCHOTO PACCTOSTHUS M ONTHYECKON CHIIBI coOHparomeit
JIMH3BI.

6. OINBITHI IO PA3JI0KEHNUIO OEJI0I0 CBETA B CHEKTP.

7. ONBITBI IO BOCHIPUATHIO LIBETA MPEAMETOB NPU HUX HAOIIOJECHUHU dYepes
[[BETOBBIC (DPMUIIHTPBHI.

Pa3nen 12. KBanToBLI€E SIBJIEHUS.

OmnsiTel Pe3zepdopaa u mutanerapHas mojens aroma. Mogens aroma bopa.
Hcnyckanue u norioeHre ceeta atoMoM. KBaHTsl. JIMHeW4YaTble CIEKTPBHI.

PagnoaktuBHOCTh. Anb(a-, 6eTa- U raMmma-uziaydeHus. CTpoeHre aTOMHOTO
anpa. Hyknonnas wMogpens aromHoro sapa. HM3zoromsl. PaanoaxtrBHBIE
npespaiuenus. [lepuoa noiaypacnaga aTOMHBIX sIIEp.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHs 3apsOBOIO M MAacCOBOI'O YHUCEIN.
OHeprusi CBA3M aTOMHBIX suep. CBs3p Macchl M dHepruum. Peakuum cuHTe3a u
nenenusd sinep. Uctounuku sneprunt CoHIa U 3BE3I.

Snepnas sHepreruka. JleMCTBHS pPaaMOAKTUBHBIX HW3JIIyYEHHM HA IKUBBIC
OpTaHU3MBl.

Jemoncmpayuu.

1. CHexTpsl U3JIy4eHUS U MOTJIOLIEHUS.

2. CHoexkTpsl pa3JIMYHbIX T'a30B.

3. CnekTtp BOAOpOJA.

4. HabGmronenue TpekoB B kamepe BuibcoHa.

5. PaboTta cuéTunka HOHU3UPYIOIIUX U3TyYCHUH.

6. Perucrpanus nsiydeHus NPUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuvie pabomul u onvimol.

1. HaGmroneHue CIOMIHBIX M TMHEHYAThIX CIEKTPOB U3TyUYEHUSI.

2. HccnenoBanue TpPEKOB: M3MEPEHUE SHEPTHM YAaCTHULBI 110 TOPMO3HOMY

nyTH (1o ¢otorpadusim).

3. H3mepenue paanoakTuBHOTO (hOHA.

IToBTOPUTEIBHO-0000 1AM MOAYTb.

[ToBTOpHUTENHEHO--00001IAOLTNIT MOTYJTb IPEIHA3HAYEH ISl CUCTEMAaTH3AINH
U 000OuIeHMsI  NPEAMETHOTO  COAEp)KAaHUS M OIbITa  JESTENbHOCTH,
IpPUOOPETEHHOTO NIPU U3YUYEHUHU BCETO Kypca (PU3UKHU, a TaKkKe JUIsl MOATOTOBKU K
OCHOBHOMY TOCYJAapCTBEHHOMY »JK3aMeHY 10 (u3uke s OO0ydJaroImxcs,
BBIOpABIINX ATOT YYEOHBIN MpPEIMET.

[Ipy M3yd4eHUM AAHHOTO MOIYJISI PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUJIBI
NESTEIIbHOCTH, Ha OCHOBE KOTOPBIX O0OECIEUMBAETCS JOCTUKEHHUE NMPEAMETHBIX U
METANpeIMETHBIX  IUIAHUPYEMBIX  pe3yjibTaToB  0o0yueHus, (opmupyercs
€CTECTBEHHOHAYYHAATPAMOTHOCTh: OCBOEHHE HAYYHBIX METOJOB HCCIEAOBaHUS



SBJIGHUN TIPUPOABI U TEXHUKH, OBJAJICHUE YMEHHUSIMHU OOBSACHATH (PU3UUECKHUE
ABJICHUS, TPUMEHSS [OJIyYeHHbIE 3HAHHWA, pellaTh 3a7adyd, B TOM YHCIE
KayeCTBEHHbBIE U SKCIIEPUMEHTAIIbHBIE.
[TpuHIMNIUATBHO AESTENBHOCTHBIN XapakTep JaHHOTO paslielia peaau3yeTcs
328 CY€T TOro, 4To OOy4YarOUIMECs BBIMOJHSAIOT 3alaHusl, B KOTOPBIX WM
npejiaraeTcs:
HAa OCHOBE IIOJIyYEHHBIX 3HAHMHM pacrno3HaBaTh U HAYYHO OOBSICHSTH
bu3nueckue SBIEHUS B OKPY>KaIOIIEH MPUPO/IE U TOBCEAHEBHOM KU3HMU;
UCIIOJIb30BaTh HAYYHBIE METO/Ibl HCCIIEOBAaHUS (PU3MUECKUX SIBICHUH, B TOM
YyucIie IS IPOBEPKU TMIIOTE3 U MOJYYESHHS] TEOPETUUECKUX BBIBOJIOB;
OOBSACHATH HAy4YHbIE OCHOBBI HamOoOJiee Ba)XHBIX JOCTH)KCHHUN COBPEMEHHBIX
TEXHOJIOTHH, HallpUMep, MPAKTUIECKOTO UCIIOIb30BAHUS PA3IMYHBIX HICTOYHUKOB
HHEPrUM Ha OCHOBE 3aKOHA MPEBPAICHUS] U COXPAHEHMSI BCEX M3BECTHBIX BHUJIOB
HHEPTHUHU.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

N3yuyenue (u3MKU Ha ypOBHE OCHOBHOTO OOIIEro 00pa3oBaHMs HANpPaBICHO

Ha JOCTHMKEHHE JINYHOCTHBIX, METANPEMETHBIX U PEIMETHBIX 00pa30BaTeIbHbIX
pE3yJIbTaTOB.

B pesynbraTe uzydeHus: Gpu3nMKu Ha ypOBHE OCHOBHOI'O 00IIIET0 00pa3oBaHMs

y oOyyatomierocs OyayT cpopMUpOBaHbI CIEIYIONIUME JTUYHOCTHBIE PE3yJIbTaThl B
4acTH:

1) naTpHOTHYECKOro BOCIIMTAHUS:

— IPOSBJIICHHE MHTEpeCca K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCUICKOMN
¢du3nueckoil HayKu;

— IIEHHOCTHOE OTHOILICHHE K TOCTHXKEHUSIM POCCUICKUX YUEHBIX--(DU3HUKOB;

2) rpa:KIaHCKOr0 U 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

— F'OTOBHOCTh K aKTUBHOMY YYacCTHIO B 00CYKJI€HUU OOIEeCTBEHHO3HAYUMbIXU
ATUYECKUX MPOOJIEM, CBSA3aHHBIX C IPAKTUUYECKUM NPUMEHEHUEM JOCTHKEHUN
buzukwy;

— OCO3HAaHME BAKHOCTH MOPAJIBHO--3TUYECKUX IPHUHLMIIOB B JAESITEIBHOCTH
YYEHOT0;

3) 3¢TeTHYeCKOr0 BOCIIUTAHUS:

— BOCHPUATUE 3CTETUYECKUX KAueCTB (PU3NYECKON HayKu: €€ rapMOHHUYHOIO
IIOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 MO3HAHUS:

— OCO3HAaHUE ILIEHHOCTH (U3NYECKOM HAyKM KaK MOIIHOIO HHCTPYMEHTa
IIO3HAHUS MHPA, OCHOBBI Pa3BUTHS TEXHOJIOTHW, BaXKHEHMIIEH COCTABIIIOIIEH
KYJIbTYDBI,

— Ppa3BUTHE HAy4yHOH II0003HATENPHOCTH, MHTEpPEca K HMCCIEeI0BATENbCKON
NEeSTENbHOCTH;

S) d¢opmupoBaHMs  KYJbTYPHI  3A0POBbS MU  3MOUMOHAJBLHOIO
0J1aronoJryyus:

— OCO3HAHME LIEHHOCTH Oe30macHoro oOpa3a JKU3HH B COBPEMEHHOM
TEXHOJOTMYECKOM MHpEe, BaKHOCTH MpaBHJ O€30MacHOro TMOBEACHUSA Ha
TpPaHCIIOPTE, Ha JIOPOTax, C AIEKTPUUYECKUM U TEIUIOBBIM OOOPYIAOBAHHUEM B
JOMAIIHUX yCIIOBUSAX;

— c(hOpMUPOBAHHOCTh HaBbIKA peQIEKCHH, MPHU3HAHUE CBOEro IpaBa Ha
OLIMOKY M TAaKOI'0 e MpaBa y APyroro 4ejJoBeKa;

6) Tpy10BOIr0 BOCIMTAHUS

— AKTHBHO€ Yy4YacTHE€ B PEIICHHM MPAKTHYECKUX 3a1ad (B paMKax CEMbH,
oOpa3oBaTeNbHON  OpraHMW3aIlid, ToOpoja, Kpas) TEXHOJOTHYECKOW |



COLIMAJIbHOW HANpPaBIEHHOCTH, TPEOYIOIHUX B TOM YHCIE M (PUIUUECKHX
3HAHUM;

e — MHTEpEC K IPAKTUUYECKOMY U3YUEHUIO PO eccuil, CBSI3aHHBIX ¢ (PU3UKOIL;

e 7)3K0J0TrH4€CKOr0 BOCIIUTAHUSA:

e — OpHUEHTALUs Ha NpUMEHEHHE (PU3MUYECKUX 3HAHMM AJI1 peuIeHHs 3a1ad B
o0JacTl OKpY’Kalolllel cpenbl, MJIAHUPOBAaHUS TIOCTYNKOB M OLEHKH HX
BO3MOYHBIX ITOCJIEICTBUN JUIs1 OKPY KAIOILEN CPEIbI;

e — OCO3HaHHE TJ00aTbHOIO XapaKTepa SKOJIOTHMYECKHX MpoOJieM M MyTed ux
peleHus;

e 8) ajanTanuM K M3MEHAIOIMMCH YCJIOBMAM COLUMAJTbHON U NPHUPOIHOH
cpeabl:

e — MOTPeOHOCTHh BO B3aWMOJACWCTBUM TMPH BBINOJIHEHUU HCCIECIOBAaHUM H
MPOEKTOB (PU3MUECKON HAIMpPaBICHHOCTH, OTKPBITOCTh OIBITY W 3HAHUAM
APYTHX,

e — TIIOBBIICHHE YPOBHS CBOEM KOMIIETEHTHOCTH YEpe3 IPAKTHYECKYIO
NESATEIbHOCTD;

e — IOTPEOHOCTH B (POPMUPOBAHUU HOBBIX 3HAHUH, B TOM 4Hciie GOPMYJINPOBATh
UJ1eU, IOHATHUS, TUIIOTE3bl O PUBNYECKUX OOBEKTAX U SIBICHUSAX;

e — OCO3HaHME JAeHUIIUTOB COOCTBEHHBIX 3HAHWN M KOMIIETEHTHOCTEH B 001acTh
buzukwy;

e — TIUIAHUPOBAHHE CBOETO PA3BUTUS B MPHOOPETEHUU HOBBIX (UINYECKUX
3HaHUM;

e — CTPEMJICHHE AHAJIU3UPOBATH U BBISBIISITH B3aUMOCBSI3U IPUPOIbI, OOIIECTBA U
HSKOHOMHUKH, B TOM UHUCJIE C UCIIOJIb30BaHUEM (PU3NYECKUX 3HAHU;

e — OLEHKA CBOMX JEWCTBHM C YYETOM BIMSHMS Ha OKDPYXKAIOLIYIO Cpeny,
BO3MO>KHBIX INI0OATBHBIX MOCIEACTBHIA.

METAINIPEIMETHBIE PE3YJIBTATbBI

B pesynbraTe ocBOeHHS TporpamMmbl MO (pU3MKE HA YPOBHE OCHOBHOTO
ob11ero oopazoBanus y oOy4aroierocs: 0yayT chopMupoBaHbl MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIOYAIOIIUE TO3HABATEILHBIC YHUBEPCATIbHBIC yUeOHbBIC TCUCTBHUSA,
KOMMYHUKATHUBHBIC  yHUBEpPCAIbHBIC  y4eOHBIE  JCHCTBUSA,  PETYJIATUBHBIC
YHUBEpCaIbHbIC YIeOHbIE TCUCTBUSI.

Ilo3naBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE /1eiicCTBUS

Ba3oBhle Jjornyeckue AeicTBHA:



BBISIBJSITh M XapaKTEpU30BaTh CYIIECTBEHHbIC MPHU3HAKU OOBEKTOB
(s1BNIEHU);

yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCU(DUKALIUN, OCHOBAHUS IS
000011IeHUs ¥ CPAaBHEHUS;

BBISIBJISITh 3aKOHOMEPHOCTHU U MPOTUBOPEYMS B pACCMaTPUBAEMbIX (PaKTaXx,
JAHHBIX U HAOJIIOICHUSAX, OTHOCALIUXCA K (PU3UUECKUM SIBICHUSM;
BBISIBJISITH NPUYUHHO--CJIEICTBEHHBIE CBSI3U MPU H3YyUYEHUU (U3NYECKUX
SIBJICHMI U MPOIIECCOB, JIeJaTh BBIBOJBI C UCIOJb30BAaHUEM JETYKTUBHBIX
U MHJIYKTUBHBIX YMO3AKIIIOUEHHM, BBIIBUTATh TUIIOTE3bl O B3aWMOCBSI3AX
(bU3UYECKUX BEJIIMYNH;

CaMOCTOSITENIbHO BbIOMpaTh CHOCOO pemieHus ydeOHOW (Qu3ndeckon
3a7aun (CpaBHEHHE HECKOJIbKMX BapHUaHTOB peEIIEHUs, BHIOOp Haumbosee
MOAXOJSIIET0 ¢ Y4ETOM CaMOCTOSITENIbHO BBIJCIICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBaTebCKHe JeHCTBUA:

UCIIOJIb30BaTh BOMPOCHI KaK UCCIEN0BATENbCKIII HHCTPYMEHT TO3HAHMS,;
IPOBOAUTH IO CAMOCTOSITEIBHO COCTABIIEHHOMY IIJIaHY OIBIT, HECIOKHBIN
buznyecKuil SKCHEPUMEHT, HEOOJBIIOE UCCIENOBaHHE (HU3UUECKOTO
SIBIICHUS;

OIICHWBATh HA TPHUMEHUMOCTh W JOCTOBEPHOCTh HH(pOpMaImio,
MOJIyYEHHYIO B X0/I€ UCCIEIOBAHUS WM HKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYTHPOBATH 0OOOIICHNS W BBIBOJBI IO pE3ybTaTam
IPOBEIEHHOTO HAOIIOICHUS, OTBITA, UCCIICIOBAHMS,

NPOTHO3MPOBATh BO3MOXKHOE  JaNbHEWIee pa3BUTHE  (PUIUIECKUX
MIPOIIECCOB, a TAaK)KE BHIIBUTATh MPEINIONOKEHHUS 00 UX pa3BUTHH B HOBBIX
YCIOBUSIX U KOHTEKCTaX.

Pabora ¢ unopmanmeii:

HNPUMEHSTh Pa3IMYHBbIC METObI, HHCTPYMEHTBI U 3alPOCHI MPH MOMCKE H
orbope MH(OPMAIMM WU JAHHBIX C YYETOM MPEIIOKCHHON Y4eOHOM
dbu3ngecKoi 3a1a4u;

aHAJIM3UPOBATh, CHCTEMATH3UPOBATh U HMHTEPIPETUPOBATH WH(POPMAITHIO
pa3IMYHBIX BUAOB U ()OPM IIPEICTABICHHS,

CaMOCTOSITEJIBHO ~ BBIOMpPATh ONTUMAIbHYIO (OpPMYy TPEACTABICHHUS
UHPOpPMALIMM ¥ WUIIOCTPUPOBATh peIIacMble 3aJa4d  HECJIOKHBIMU
CXEMaMH, JruarpaMMaMH, HHOU TpaUKON U X KOMOWHAIIHSMH.

KoMMyHHMKAaTHBHBIE YHMBEpPCAJIbHbIC Y4eOHbIe N1eiCTBHA:

B X0Jie OOCYXKICHHs ydeOHOro maTepuaia, pe3yJbTaToB Jad0paTOPHBIX
padoT U MPOEKTOB 3a/aBaTh BOMPOCHI O CYIIECTBY 00CYKAaeMOM TEMbI U
BBICKA3bIBaTh HJCH, HAllCJICHHbIC HA PEIICHHE 3aJauyd U IO KaHHe
OJ1aro’KeIaTeIbHOCTH OOIEHUS;



CONIOCTABIISATh CBOM CYXXICHHS C CYXICHHSIMH JPYTHX YYaCTHUKOB
Jrasora, oOHapyXKMBaTh pa3IU4Me U CXOACTBO MO3UIIHIA;

BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U ITIMCHbMEHHBIX TEKCTAX;
nyOJIMYHO NPEACTABISATh PE3YIbTATHI BBIIOIHEHHOIO (PU3UUYECKOTO OIBITA
(9KCIIEpUMEHTA, UCCIIEI0OBAHMS, IPOEKTA);

IIOHMMATb W MUCIOJb30BATh  IPEUMYIIECTBA  KOMAHIHOM W
UHAMBUAYAJIbHON pabOThl MpU PEIICEHUH KOHKPETHOM (U3NYECKOM
poOJIeMBI;

IIPUHUMATh LIEJIM COBMECTHOM JEATENBHOCTH, OPraHU30BbIBATh JIEUCTBUSA
no €€ JOCTHKEHUIO: paclpelesaTh poiH, OOCYKIaTh IpPOLECCH H
pe3yabTaThl COBMECTHON pabOTHI, 0000I11aTh MHEHUSI HECKOJIBKHX JIIO/ICH;
BBITIOJHATH CBOIO YacTh pabOTHI, TOCTHrasi KAYECTBEHHOTO pe3yibTara Mo
CBOEMY HAIPABICHUIO U KOOPAUHHUPYS CBOU JEUCTBHA C JPYIMMU
YJICHAMH KOMAaHJIbl;

OLICHMBATh KAa4€CTBO CBOETrO BKJaJa B OOHIMI MPOAYKT MO KPUTEPHSIM,
CaMOCTOSITENIbHO CPOPMYTUPOBAHHBIM YYaCTHUKAMU B3aUMOICHCTBUSI.

PeryasiTuBHbBIE YHHBepcaJbHbIE Y4eOHbIE NeiCTBUSA

Camoopranusanus:

BBISIBJIATH MTPOOJIEMBI B )KM3HEHHBIX U YYEOHBIX CUTYAIHsX, TPEOYIOIIUX
IS petieHns GU3NYeCKUX 3HAHMIA;

OpHMEHTHPOBATHCS B  PA3IMYHBIX TMOAXOAAaX TMPUHATUS  PEUICHHMA
(MHOUBUYyaJdbHOE, TPHUHSATHE DPEIICHUS B TPYMINe, NPUHATHE PEIICHUN
TPYIIION);

CaMOCTOSITEJIBHO COCTABJISATh AITOPUTM pelleHus: (U3nYecKon 3aJaun Win
IUTaHa HMCCIIEOBAHUA C YYETOM HMMEIOIIMXCS PECYPCOB UM COOCTBEHHBIX
BO3MOXKHOCTEMH, apryMEeHTHPOBATh MpeJiaraeMble BApUAaHThI PEIICHUI;
JiesiaTh BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHHUE.

C&MOKOHTpOJ’Ib, IMOIUOHAJIBHbIN HHTEJIEKT:

JaBaTh aJICKBAaTHYIO OLICHKY CUTyallMy U IIpeajiaraTh IUIaH €€ U3MECHEHUS;
OOBSACHATHP TPUYUHBI  JOCTIDKEHUS  (HEIOCTIKEHHUS)  pPe3yJbTaToB
JeSITEIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OIBITY;

BHOCUTb KOPPEKTUBBI B JEATEIBHOCTH (B TOM YHUCIIE B XOJ BBIIOJIHEHUS
(u3MYECKOr0 MUCCIIEJOBAHMSI WJIM IPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENILCTB, W3MEHUBIIUXCS CHUTYyalllil, YCTaHOBJIEHHBIX OIIMOOK,
BO3HUKIINX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YyJIbTATA LIEIU U YCIOBHIM;

CTaBUTh ce0s Ha MECTO JIPYroro 4ejaoBeKa B XOJE CIopa WIN JUCKYCCUU
Ha HAay4HYIO TEMY, [IOHUMAaTh MOTUBBI, HAMEPEHMSI U JIOTUKY IPYIroro;



npu3HaBaTh CBOE MPaBO Ha OIMMOKY IMPU pEHIeHUH PU3NUECKUX 33134 WIH
B YTBEPKICHUX HA HAYYHBIE TEMBI M TAKOE YK€ IPABO APYroro.

ITPEAMETHBIE PE3YJIBTATDBI

K koHIy 00yueHus B 7 KJacce peAMETHbIE pe3ybTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y 00YyHarOIUXCsl YMEHUIA:

UCIOJB30BaTh  IOHATHSA:  (PU3MYECKME U XUMHYECKHE  SIBJICHMUS,
HaOIO/IEeHUE, SKCIIEPUMEHT, MOJENb, TUIOTE3a, CIUHHIIBI (PU3NUECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHHS BelecTBa (TBEpHOE,
KHUJAKOE, Tra3000pa3HOe), MEXAHWYECKOE JIBUKEHUE (paBHOMEpHOE,
HEpPaBHOMEPHOE, MPSMOJIMHENHOE), TPaeKTOpUs, PAaBHOACHCTBYIOIIAs
ChJIa, nedopmarus (ympyras, IJIacTUYECKas), HEBECOMOCTb,
COOOILAOIINECS COCYAbI;

paznuuath sBiaeHUs (qudQy3us, TEIIOBOE ABMKCHHUE YaCTUIl BEIIECTBA,
paBHOMEpPHOE  JIBIJKEHUE, HEPABHOMEPHOE  JBHUXKEHHE, HHEpLus,
B3aMMOJEMCTBUE TEN, pPaBHOBECUE TBEPJIBIX TEI C 3aKPEIUIEHHON OCBIO
BpallleHusi, Tepejadya JaBiCHUA TBEPABIMU TelaMH, >XUAKOCTIMH U
razamu, artMocepHOe JaBJCHHE, IUIABAHME TeJN, MPEBpAIICHUS
MEXAHUYECKOM PHEpPruM) MO OMMCAHHUIO MX XapaKTEPHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, JJIEMOHCTPUPYIOIINX JAHHOE (PU3NYECKOE SBIICHUE;
pacrno3HaBaThb IPOSIBICHUE HW3YYEHHBIX (PU3MYECKUX SIBICHUNH B
OKpY)XaloIlleM MHpPE, B TOM YHCIEC (PU3NYECKUE SIBICHUS B MPHUPOJE:
IPUMEPHl ABMXKCHUS C PA3UYHBIMU CKOPOCTAMHU B KUBOM M HEXHBOU
OpUposie, ACUCTBHE CHUJIbI TPEHUS B IPHUPOAE U TEXHHUKE, BIHSIHHE
aTMOC(EepHOro JIaBJICHUS Ha >KMBOM OpraHU3M, IUIABaHHWE pbIO, pblYaru B
TeJIe YeOBEeKa, MPU STOM MEPEBOIUTH MPAKTUUECKYIO 33a/a4y B y4eOHYIO,
BBIJIETISITH CYIIECTBEHHbBIE CBOWCTBA (MPU3HAKHN) (PU3UUECKUX SBICHUI;
OINKCHIBATh U3yUEHHBIC CBOMCTBA TeNl U (U3NYECKUE SBJICHHS, UCIIONb3YS
¢u3znueckue BeIMUYMHBI (Macca, OOBEM, IUIOTHOCTh BEIIECTBA, BPEM,
yTh, CKOPOCTb, CPENHAS CKOPOCTb, CHUJIA YIIPYTOCTH, CHUJIa TSHKECTH, BEC
Tena, CWia TpeHHs, JaBieHue (TBEPIOTO Tena, >KUIKOCTH, rasa),
BBITAJIKMBAIOIIAS CUJIa, MEXaHUYecKas paboTa, MOILIHOCTb, IJICUO CHIIBI,
MOMEHT CWJIbl, KO3(pQUIMEHT TMOJE3HOI0 JAEUCTBUS MEXaHU3MOB,
KUHETUYECKas U MOTEHLHUaJbHAs JHEPIus), NMpU OMHCAHUU MPAaBUIBHO
TPAKTOBATh  (PU3MYECKUII  CMBICA  HUCHOJB3YEMBIX  BEIMYMH, UX
0003HaYEeHHUSI W €IUHUIBl (U3NYECKUX BEIUYHMH, HAXOAUTH (OPMYIIBI,
CBS3BIBAIOIINE JAHHYIO (PU3MYECKYIO0 BETUYHMHY C IPYTMMH BEIMYMHAMH,
CTPOUTH IPAPUKN U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYNH;



XapaKTepU30BaTh CBOMCTBA Tel, (PU3WYECKUE SIBICHUS U MPOIIECCHI,
WCIIOJIB3Ys MpaBUJIa CJIOKEHHS CHII (BAOJIb OJHOW MpsiMOM), 3aKkoH ['yka,
3akoH [lackans, 3akoH Apxumena, MpaBWJIO paBHOBecHs pbluara (0J10ka),
«30JI0TO€ IIPaBUJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHU4EeCKOU
DHEPruM, NpPU HTOM [JaBaThb CJIOBECHYIO (OPMYJIUPOBKY 3aKOHa U
3aIMCBHIBATh €70 MAaTEMATUYECKOE BBIPAKEHNUE;

OOBACHATH (PU3MUECKHE SBJICHMS, POIIECCH U CBOWCTBA TEJ, B TOM YHUCIIE
U B KOHTEKCTE€ CHUTyallull NPaKTUKO-OPUEHTUPOBAHHOIO Xapakrepa:
BBISIBJISITh IIPUYMHHO--CJICCTBEHHBIE CBA3HM, CTPOUTHh OOBSICHEHHE U3 1-2
JOTMYECKHX IIaroB ¢ ONOpPOM Ha 1-2 M3yueHHBIX CBOWCTBA (PU3NYECKUX
SBJICHUH, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemiatb pacy€THble 3a7adyd B 1—2 JEHCTBUA, MCHOJB3YysS 3aKOHBI U
(opMyibl, CBs3bIBAIOLIME (PU3MUECKHE BEIMUYMHBL: Ha OCHOBE aHaIU3a
YCIJIOBHS 331a4y 3aIIUCBIBATh KPATKOE YCJIOBUE, MOJICTABIATh (PU3NUECKHUE
BEJIMYMHBI B (OPMYNBI U TMPOBOAUTH PACUYETHI, HAXOAUTH CIPABOYHBIC
JaHHbIE, HEOOXOANMBIE I PEIICHUs 3a/1ad, OLEHUBATh PEATTUCTHUYHOCTD
MOJTYYeHHOU (PU3NYIECKON BETUINHBL

pacno3HaBaTb MpPOOJEMBI, KOTOpPbIE MOXXHO PpELIUTh IpU HNOMOUIH
(u3NYECKUX METOOB, B OIMCAHUM MCCIIE0BAaHUS BBIIEIATh IPOBEPSIEMOE
NpeanojoxkeHue  (rumoresy),  pas3ivyaTb W MHTEPIPETUPOBATH
MOJIyYEHHBI pe3ylbTaT, HAXOAUTh OIIMOKA B XOJAE OIbITa, Je1aTh
BBIBOJIBI 110 €T0 PE3YyJIbTaTaM;

IPOBOANUTH OMBITHl MO HAOMIOACHUIO (PU3UYECKUX SBICHUW WIH
duznyeckux CBOMCTB Te: (dopMyIupoBaThH IPOBEpsEMbIE
IPENOJIOKEHUs, COOMPaTh YCTAHOBKY U3 MPEAJIOKEHHOT0 000pYy10BaHMUS,
3aIMChIBaTh XOJ1 OMbITa U (POPMYITUPOBATH BHIBOJIBL;

BBIIOJIHATh MPsAMBIE H3MEPEHMUS PACCTOSHMS, BPEMEHM, MacChl Tela,
0o0béMa, CHJIBl M TEMIIEpaTypbl C HCIOJb30BAHUEM aAHAJIOIOBBIX H
upOBBIX MPUOOPOB, 3aMUCHIBATh IOKa3aHHUS TMPUOOPOB C yU4ETOM
3aJIaHHOM a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHNUI;

IPOBOANUTDH MCCIEAOBAHNE 3aBUCMOCTH OJHOM (DU3HUECKON BETMYUHBI OT
JIPYrofl C HCIOJIB30BAHMEM IMPSMBIX HM3MEPEHUH (3aBUCUMOCTH ITyTH
PAaBHOMEPHO JABWXKYILEroCsl Tela OT BPEMEHU JBHXKCHHUS TeJa, CHUJIbI
TPEHUsI CKOJILKEHHUS OT Beca Teja, KauecTBa 00pabOTKH MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CUJIbI TPEHUSA OT ILIOIIA CONPUKOCHOBEHUS TEN, CHIIbI
YOPYroCTH OT YAJMHEHUS NPYKUHBI, BHITAIKUBAIOLIEH CUIIBI OT 00BbEMa
NOTPYKEHHON 4acTH TeJla ¥ OT IJIOTHOCTHU KUAKOCTH, €€ HE3aBUCUMOCTHU
OT IUIOTHOCTHU TeJa, OT MIyOMHBI, HA KOTOPYIO MOTPY’KEHO TEJ0, YCIOBUU
IUTAaBaHUSI TEJl, YCIOBHMI paBHOBECHS pbluara M OJIOKOB), y4acTBOBaTh B



IUIAHUPOBAaHUM  Y4€OHOTO HCCIEAOBAaHUSA, CcOOUpaTh YCTAHOBKY H
BBITIOJIHATh M3MEPEHUsI, CIEAys NPEIJIOKCHHOMY IUIaHy, (hUKCHpoBaTh
pe3yNbTaThl TMOJYYEHHON 3aBUCUMOCTH (DU3UYECKUX BEIUYUH B BUJE
NPEAIOKEHHBIX TabMUIl U IpauUKOB, JENaTh BBIBOJBI IO pe3yjibTaTaM
UCCJIeIOBAHNUS;

MPOBOJIUTh KOCBEHHBIE HW3MEpPEHUS (DU3NYECKUX BEIMYHMH (TIJIOTHOCTH
BEIIECTBA JKUAKOCTU W TBEPIOTO Tena, Cuja TPEHHUS CKOJBXKCHHUS,
JABJIEHUE  BO3/AyXa, BbITAJIKUBAIOUIas  CcuUjla, JIeWCTBYIOIlAas  Ha
NOTPYKEHHOE B JKUJKOCTH TeNO, KOI(PPUIMEHT MOJE3HOro AeUCTBUS
IOPOCTBIX MEXaHU3MOB), ClJIeAys NPEAJOKEHHOW WHCTPYKIUU: TPHU
BBIMIOJTHEHUH HW3MEPEHUl COOMpaTh SKCHEPUMEHTANbHYIO YCTaHOBKY H
BBIYHCIIATH 3HAYCHUE HCKOMOW BEJIMUMHBI;

coOJIro1aTh MpaBMiia TEXHUKKU 0€30MIaCHOCTH MpU paboTe ¢ J1abopaTOPHBIM
000py/TI0BaHUEM;

yYKa3bIBaTh MPUHIINAIBI JACHUCTBUS TPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BEChl, TEPMOMETp, AMHAMOMETp, COOOIIAIOIINECs COCYAbl, OapoMmerp,
phIYar, MOJABMKHBIN U HETIOJABMKHBIN OJIOK, HAKJIOHHAS TTOCKOCTH;
XapaKTepu30BaTh NPUHIUIBI  JEHCTBUA U3YYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOpPOM HAa MX omnucaHus (B TOM YHUCIE:
HNOJIINITHUKY, YCTPOWCTBO BOJOINPOBOJA, THUIPABIMYECKUN Tpecc,
MaHOMETp, BEICOTOMEp, MOPIIHEBON HACOC, apEOMETP), UCTIOIb3Ysl 3HAHUS
0 CBOICTBax (PM3UYECKUX SIBJICHUN U HEOOXOAMMBbIE (PU3NUECKHE 3aKOHbI
Y 3aKOHOMEPHOCTH;

OPUBOAUTH  NpPUMEpPHl  (HAXOAWTh  HMH(OpMaALMIO O  TIPUMEPax)
IPAKTHYECKOr0 HCIOJb30BaHUSA (PU3MUECKHX 3HAHUW B TOBCEIHEBHOU
KU3HU I obecrieyeHus: 0€30MacHOCTH MPH OOpallleHuH C MpUOopamMu U
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHHS 3J0pPOBbS M COOIIOACHUS
HOPM SKOJIOTUYECKOI0 MOBEJICHUS B OKPYKAIOIIEH Cpe/ie;

OCYHIECTBIISATh OTOOp HMCTOYHMKOB wuH(opmanmu B HHTepHere B
COOTBETCTBUU C 33JJaHHBIM MTOMCKOBBIM 3aIlIPOCOM, HA OCHOBE MUMEIOIIUXCS
3HAHUM W TYyTEM CPAaBHEHHSI PA3IMYHBIX HCTOYHUKOB BBIJEIATH
uH(bopMaIuIo, KOTOpas SBISETCS MNPOTUBOPEUMBONM HIIM MOKET OBbITh
HEJI0CTOBEPHOM;

WCITIOJIB30BATh MPHU BHITIOJHEHUN YUEOHBIX 3aJaHUl HAYyYHO--TIOMYJISIPHYIO
auTepaTypy  (puU3MYecKoro coiepxaHus, CIpPaBOYHbIE MaTepHAIbI,
pecypcbl cetu HTepHET, BiaeTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus UHPOPMALIUU U3 OJHOU 3HAKOBOM CUCTEMBI B IPYTYIO;
co3/1aBaTh COOCTBEHHbIE KpaTKWE MUCHbMEHHBIE U YCTHBIE COOOIEHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(MOpPMALUU (PUIUUECKOTO COACPKAHUS, B TOM



qucie MyOJMYHO JAenaTh KPAaTKUE COOOIIEHHS O pe3ysbTaTax HpPOEKTOB
WIN Y4eOHBIX HCCIEJAOBaHUM, MpPH H3TOM TPaMOTHO HCIIOJIb30BATh
U3YYCHHBI TOHATUHHBIM ammapaT Kypca (UM3HMKH, COINPOBOXAAThH
BBICTYIIJICHUE IIPE3CHTALUECH;

IPU BBIIOJHEHUM YYEOHBIX IPOEKTOB M HCCIEIOBAaHUI pacupelessTh
00sI3aHHOCTH B TPYIlE€ B COOTBETCTBUU C TMOCTaBJICHHBIMHU 3a/layaMH,
CIEAUTh 34 BBINOJHEHUEM IUIAaHA JCHUCTBHMM, aJEKBAaTHO OLICHWBATh
COOCTBEHHBIM  BKJaJA B  JEATENBHOCTb  IPYyNNbl,  BBICTPAaWBAThH
KOMMYHUKATUBHOE B3aHUMOJEHCTBUE, YUUTHIBASI MHCHHUE OKPYKAFOIIMX.

K koHIy 00yueHus B 8 kJacce rnpeaMeTHbIE pe3yabTaThl HA 06a30BOM YPOBHE
JOJKHBI OTpaXkaThb C(HOPMUPOBAHHOCTH Y 00YHYAIOIIUXCST YMEHUI:

MCIIOJIB30BaTh MOHSATHS: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JBUKEHUE
aTOMOB M MOJIEKYJI, arpEraTHbIE COCTOSTHUS BEILIECTBA, KPUCTALIUYECKUE U
aMmopdHbIe Tela, HACHIIEHHBIH W HEHACBIIMICHHBIN Tap, BIAXHOCTh
BO3/yXa, TeMIepaTypa, BHYTPEHHSSI SHEpPrus, TEIJIOBOM JIBUTATEllb,
AJIEMEHTAPHBIN ANEKTPUUYECKUI 3apsl, HIEKTPUUECKOE IMOJIEe, TPOBOJIHUKU
U JUAJIEKTPUKH, TOCTOSIHHBIN 3JIEKTPUUYECKUIN TOK, MATHUTHOE T10JIE;
paznuuath SBJICHUS (TEIJIOBOE paclIMpEeHUE W C)KaThe, Teruiolepesaya,
TEIJIOBOE PaBHOBECHUE, CMAaUMBaHUE, KANWUISIPHBIE SIBIICHUS, WCHapeHUe,
KOHJICHCAlUsl, IUIaBJI€HUE, KpUCTaJUIM3alusi (OTBEpJ/IeBaHUE), KUIICHHE,
Temionepeaaya (TerIonpOBOAHOCT, KOHBEKIIHS, U3JIyYEHUE),
AIEKTPU3AIMA TEJ, B3AUMOJICHCTBUE 3aPsIIOB, NCHUCTBUS AJIEKTPUYECKOTO
TOKa, KOPOTKO€ 3aMbIKAaHUE, B3aUMOJICCTBHE MAarHUTOB, JCHCTBUE
MarHMTHOTO TOJIsl Ha TPOBOJIHUK C TOKOM, 3JIEKTPOMAarHUTHAS UHAYKITHSA)
M0 OINHUCAHUI0O MX XapaKTEPHbIX CBOWCTB U HA OCHOBE OIBITOB,
JEMOHCTPUPYIONTUX JTaHHOE (PU3HYECKOE SIBIICHHE;

pacro3HaBaTh MPOSBICHUE M3YYEHHBIX (PU3MUECKUX  SBJIECHUM B
OKpYy’)XalollleM MHUpE, B TOM uYuclie (PU3MUecKue SIBJICHUS B IPUPOJIC:
MOBEPXHOCTHOE HATSDKEHUE M KaNWUISIPHBbIC SIBIIGHHST B MPUPOJE,
KpUCTAJUIBI B mpupoie, uznydeHue CoJiHIA, 3aMEp3aHUE BOJIOEMOB,
MOpCKHUE OpH3bI, 00pa3oBaHUE POCHI, TYMaHa, HHES, CHETa, SJICKTPUICCKUE
ABJICHUSI B aTMocdepe, dJEKTPUUECTBO YKHUBBIX OPraHU3MOB, MAarHUTHOE
nosiie 3emuH, Jpedd MoJrOCOB, pOJb MAarHUTHOTO TOJISI JJisS KW3HU Ha
3emiie, MOJISIPHOE CHUSTHUE, IPU 3TOM MEPEBOAUTH MPAKTUYECKYIO 337a4y B
y4eOHYI0, BBIACIATH CYIIECTBEHHBIE CBONCTBa (MpPHU3HAKH) (PU3NUECKUX
SIBJICHUU;

OTMCHIBATh M3Y4YCHHBIE CBOMCTBA Tel M (U3UUYECKHUE SBIICHUS, UCTIOIB3YS
dbu3nYecKkre BEIWYMHBI (TeMIlepaTrypa, BHYTPEHHSSI SHEPIHsi, KOJUYECTBO
TEIUIOThI, yJieJIbHAasl TEIUIOEMKOCTh BEIIECTBA, YyJelbHas TEIIoTa



IUIaBJICHUs, YJeNIbHAas TeIuloTa NapooOpa3oBaHMsl, yJelbHas TEIUIoTa
CrOpaHMsl TOIUTMBA, KOI(PPHUIMEHT TOJE3HOTO JEHCTBUS TEIUIOBOU
MalIuHbl, OTHOCUTEJIbHASI BJIAXXHOCTh BO3[yXa, AJIEKTPUYECKUHN 3aps,
CWJIa TOKa, DJIEKTPUYECKOE HAIpPSKEHHE, CONPOTUBICHUE IPOBOJHMKA,
yIEIbHOE  CONpPOTHMBIIEHHWE  BewlecTBa, paboTta M MOIIHOCTb
NIEKTPUYECKOr0  TOKA), IMpPH  ONHCAHUM MPaBUIBHO  TPAKTOBATh
(bu3nYECKUi CMBICI KCIIOJIb3YEMbIX BEJIMYHH, O003HAUEHUS U €IUHUIIBI
(¢u3nyeCKUX BEIMYUH, HAXOAUTh (HOPMYIbI, CBSA3BIBAIOIINE JaHHYIO
(u3NYECKyI0 BEIMYMHY C JApPYTMMHU BEJIMYMHAMM, CTPOUTH TIpaduku
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUYNH;

XapaKTepU30BaTh CBOMCTBA Tel, (PU3WYECKUE SBICHUS U MPOIIECCHI,
UCIIOJIb3Ysl OCHOBHBIE MOJIOXKEHHUSI MOJIEKYJISIPHO--KHHETUYECKONH TEOPUHU
CTPOEHMS BEIIECTBA, IPUHLMII CYNEPIO3ULUHU TO0JeH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsAja, 3akoH Oma i yyacTKa LN, 3aKOH
JIxoyna—JleHna, 3akoOH COXpaHEHMS JHEPIMM, IIPU OTOM JaBaTh
CJIOBECHYIO (hOpPMYJIMPOBKY 3aKOHA U 3alMChiBaTh €ro MaTeMaTHYecKoe
BBIPAKEHHE;

OOBACHATh (PU3MYECKUE IPOLECChl U CBOICTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE CUTYyalMil MPaKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa: BBISABIIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JTOTHYEeCKuX
IIaroB ¢ OMopod Ha 1—2 M3yYeHHBIX CBOMCTBA (DU3MUECKUX SIBICHUM,
(u3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEN;

pemars pacy€THble 3adaud B 2—3 JEHCTBUS, MCHOJb3ys 3aKOHbI U
(GopMyibl, CBs3bIBAIOLIME (PU3MUECKHE BEIMYMHBL: Ha OCHOBE aHaIM3a
YCIIOBHS 3a/ladyd 3alUChIBaTh KPATKOE YCIIOBHUE, BBISBIATH HEIOCTATOK
JaHHBIX JJIS  pelIeHHs 3a7aud, BBIOMpaTh 3aKOHBI U (OPMYIIBI,
HeoOXoquMmble il €€ pelleHHs, NPOBOAUTH pPAcu€Tbl M CpPaBHUBATH
IOJIyYEHHOE 3HaUEHUE (PU3NYECKON BEIMYMHBI C U3BECTHBIMU JAHHBIMU;
pacno3HaBaTh MpPOOJIEMBbI, KOTOPbIE MOXXHO pEIUTh MNP NOMOIIU
($u3MYECKUX METOMOB, HCIOIb3Yysl OMUCAHHE HWCCIENOBAaHUS, BBIIACIATDH
IPOBEPSIEMOE MPEAINOJIOKEHNE, OLEHUBAaTh MPABWIBHOCTh MOpPsJIKa
IIPOBEJICHUS MCCIEA0BAHNUS, AEIaTh BBIBOJBL;

OPOBOAMUTH OMBITHI MO HAOMIOACHHIO (PU3UYECKUX SBICHUW WIH
buznyecKuX CBOWCTB TeN (KaNWUISIPHBIC SIBICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/yXa OT €ro o0béma, Temreparypbl, CKOPOCTH IPOLIECCa OCTHIBAHUS U
HarpeBaHusi IMpH M3IY4YEHMHM OT IBE€Ta H3JIydaroulel (Mmoriomaromnieii)
IOBEPXHOCTH, CKOPOCTh UCHAPEHUsl BOJABI OT TEMIIEPATypbl KUJIKOCTH U
wiomanad e€ TOBEPXHOCTH, DJEKTpHU3alMs Tel U B3aUMOJCHCTBHE
NIEKTPUYECKUX  3aps/iOB, B3aUMOJEHWCTBUE IOCTOSHHBIX MAarHUTOB,



BU3yaJIM3allisl MarHUTHBIX TIOJCH ITOCTOSHHBIX MArHHTOB, JCHCTBUS
MarHUTHOTO TIOJISi HAa IMPOBOJHHK C TOKOM, CBOWCTBA AJICKTPOMArHWTa,
CBOMCTBA JJIEKTPOJBUTATENII IOCTOSHHOTO TOKa): (hOPMYJIMPOBAThH
HPOBEPSEMbIC MPEIIOIOKEHHSI, COOUPATh YCTAHOBKY M3 MPEJI0KEHHOTO
000pyI0BaHMsI, OMTUCHIBATH XOJT OIbITA U (POPMYJIUPOBATH BHIBOJIBI;
BBITIOJHATh ~ MPSAMBbIE  HM3MEPEHUS  TEMIIEpaTypbl,  OTHOCHTEIbHOM
BJIQKHOCTH BO31yXa, CHJBI TOKAa, HAIPSDKCHUS C HCIIOJIh30BAHHEM
AHAJIOTOBBIX TPUOOPOB M JTATUYMKOB (PU3MUECKUX BEJIMYWH, CPABHUBATH
Pe3yabTaThl U3MEPEHHI C YIETOM 3aJaHHON a0COIOTHOM MOTPEIIHOCTH;
IPOBOJIUTH MCCIICTIOBAHUE 3aBUCUMOCTH OJHOM (DPM3NYECKON BEIIMYMHBI OT
Ipyrod C  UCHOJIb30BAaHUEM TPSIMBIX H3MEPEeHUU  (3aBUCHMOCTH
COINPOTHBIICHUSI TIPOBOJHHWKA OT €ro JUIMHBI, IUIOMAIAN ITOTEPEYHOrO
CCUCHUS M YJICIbHOTO CONPOTHUBIICHHSI BEIIECTBA MPOBOHHUKA, CHJIBI TOKA,
WIYIIErOo 4Yepe3 TMPOBOJAHHMK, OT HANPSHKCHHS Ha  IMPOBOJHHKE,
UCCIIC/IOBAHNE  IIOCIEAOBATEIFHOTO W THAapaJUICNIbHOTO  COCIUHEHHN
NPOBOJHHUKOB): ITUTAHUPOBATh HCCIICIOBAHKWE, COOUPATh YCTAaHOBKY W
BBITIOJHATh W3MEPEHUS, CIeIys MPEIIOKEHHOMY IUIaHy, (UKCHPOBATH
pe3yabTaThl TOJYYCHHON 3aBUCUMOCTH B BHJE TaOmuIl U TpaduKoOB,
JIeJIaTh BBIBOJIBI ITO PE3yJIbTaTaM UCCIICIOBAHMS,

IPOBOJNTHh KOCBEHHBIC HW3MEpPEHHUS (PU3NYCCKUX BEIUYMH (yAeIbHAsS
TEIUIOEMKOCTh ~ BEIECTBA, COINPOTHBIICHHE NPOBOJHHKA, paboTra W
MOIITHOCTh DJIEKTPHUYECKOTO TOKA): IUIAHUPOBATh HM3MEpEHHs, cOOMpaTh
IKCIICPUMEHTAIBHYIO YCTAHOBKY, CIICAYS MPEIJIOKCHHON WHCTPYKIIMH, U
BBIYUCJIATH 3HAYCHUC BEJTUUUHBL;

co0JIroaTh MpaBuiia TEXHUKHA 0€30IIaCHOCTH IIPH padboTe ¢ JTabopaTOPHBIM
o0opynoBaHUEM;

XapaKTepU30BaTh NPUHIMUIBI  JICHCTBUS M3Yy4YCHHBIX TMPUOOPOB H
TEXHUYECKUX YCTPOHCTB C OINOpOW Ha WX ONUCaHus (B TOM YHUCIIE:
CHUCTEMa OTOIUICHHUS JIOMOB, THTPOMETp, TapoBas TypOWHA, aMIEpMETp,
BOJIETMETpP, CUETYHK JJICKTPUUYECKOW DHEPTHH, 3JIEKTPOOCBETHTEIHHBIC
npuOOpkI, HarpeBaTeIbHBIC AIEKTPOIPUOOPHI (IPUMEPHI), IECKTPUUCCKHE
NPEIOXPAHUTEIIH, SJICKTPOMArHUT, dJICKTPOABUIaTEb TIOCTOSHHOTO TOKA),
UCTIONB3Ysl 3HAHUS O CBOMCTBaX (PM3UYECKUX SIBJICHUH W HEOOXOJMMBIC
duznyecKre 3aKOHOMEPHOCTH;

pacro3HaBaTh IPOCThIC TEXHUYCCKUE YCTPOHCTBA M HW3MEPHUTCIIHHBIC
npuboOppl MO CXeMaM M CXEMaTHYHBIM PHUCYHKaM  (SKUIKOCTHBIN
TEPMOMETpP, TEPMOC, MCUXPOMETpP, THIPOMETpP, JIBUTATEIb BHYTPEHHETO
CTOpaHusi, 3JCKTPOCKOI, PEOCTaT), COCTABIATh CXEMbI DIICKTPHUYCCKUX



Heneil ¢ mocnea0BaTeNbHBIM U MapaljIeIbHBIM COCTUHEHHEM 3JIEMEHTOB,
pasziunuasi ycJIoBHbIE 0003HAUCHUS FIEMEHTOB 3JIEKTPUUECKUX IIeTIel;
OPUBOIUTH  MpUMEPHl  (HAXOAUTh  WHGOPMALMIO O  [pUMEpax)
NPAKTHYECKOTO HCIOJb30BaHUs (PU3MYECKHX 3HAHUW B IOBCEIHEBHOU
JKU3HU Il oOecrieueHrsi 6€30IacHOCTU MpU OOpalieHuu ¢ IprudopaMu u
TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHHUS 3/I0pPOBbS U COOIIOACHUS
HOPM 3KOJIOTUYECKOTO MOBEJCHHSI B OKPY>KaIOIEH cpee;

OCYIIECTBIISITh TOWCK HWHpOpMAuu  (U3HYECKOTO COJEp)KaHUs B
WuTepHeTe, Ha OCHOBE WMEIONIMXCS 3HAHUW W TYTEM CpaBHEHUSA
JIOTIOTHUTEBHBIX ~ MCTOYHUKOB  BBIICIATH  WMH(GOPMAIMIO, KOTOpas
SBIIAETCS IPOTUBOPEUNBON MM MOXKET OBITh HEJOCTOBEPHOI;
UCIIOJIb30BAaTh MPH BHIMIOJHEHUHN YUY€OHBIX 3a/laHUi HAYYHO--TIOMYJISIPHYIO
auTepatypy  (QU3MYEecKoro coiepXKaHWs, CIPaBOYHBIE MaTEepHAIIbI,
pecypcsl cetu MHTEpHET, BiageTh NpuéMaMu KOHCTICKTUPOBAHUS TEKCTa,
npeoOpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co3laBaTh COOCTBEHHBIE NMHUCHMEHHBIE M KpaTKHUE YCTHBIE COOOIICHHUS,
0000mmasi wHpOpPMAIMIO W3 HECKOJbKHX WCTOYHUKOB (DU3UIECKOTO
CONlEp)KaHWs, B TOM YHCIE MYyOJWYHO TIPEJACTABIATh PE3yIbTaThI
NIPOEKTHOW WJIM KCCIENOBATENBCKON JESATEIbHOCTH, P 3TOM T'PAMOTHO
UCIIONb30BAaTh M3YYCHHBIM TMOHATUWHBIA ammapar Kypca (U3HKH,
COIPOBOXKAATh BBICTYIIJICHHE MPE3ECHTAIUEH;

IPU BBITIOJIHEHUU YUYEOHBIX TPOEKTOB U HCCICIOBAHUN (PU3NUCCKUX
MPOIIECCOB paclpeeNaTh OOS3aHHOCTH B TPYNNE B COOTBETCTBUU C
MIOCTaBJICHHBIMU 33J]Ja4aMHM, CJICIUTh 32 BBHIMOJTHCHUEM IUTaHA JCHCTBUHA U
KOPPEKTUPOBAaTh €ro, aJeKBAaTHO OIICHMBAThb COOCTBEHHBIN BKJaa B
JeSITEIbHOCTD TPYIIIBI, BHICTPAUBaTh KOMMYHHKATUBHOE B3aUMO/ICHCTBHE,
MPOSIBIISISE TOTOBHOCTH pa3peniaTh KOH(PIUKTHI.

K xoHIy 00yueHus B 9 kJacce rnpeMeTHbIE pe3ybTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaThb C(HOPMUPOBAHHOCTH Y 00YYAIOIIUXCSl YMEHUM:

UCIIONB30BaTh MOHATHA: CUCTEMa OTCYE€Ta, MATepHAIbHAs TOYKAa,
TPACKTOPHS, OTHOCUTEIbHOCTh MEXaHUYECKOTO IBMKEHHS, Aedopmarius
(ympyrasi, mjgacTU4ecKas), TpPEeHHe, IEHTPOCTPEMHUTEIbHOE YCKOPEHHE,
HEBECOMOCTh U NEPErpy3KH, LEHTP TSKECTH, aOCOIMIOTHO TBEPIOE TEIO,
HEHTP TSKECTH TBEPAOIO Tesla, PaBHOBECHE, MEXaHUYECKUE KOJICOaHUs U
BOJHBI, 3BYK, WH(Pa3ByK H YJIbTPa3BYK, OJICKTPOMATHUTHBIE BOJIHBI,
IKajga 3JeKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JAAIbHO30PKOCTD,
CIEKTPhI UCITYCKaHUsI U MOTJIOLIEHus, anbda-, 0eTa- 1 raMMa-u3IydeHus,
W30TOIIbI, SIIEPHAs SHEPTETUKA,



pa3nuuaTh SBICHUA (PaBHOMEPHOE M HEPABHOMEPHOE MPSAMOIMHEWHOE
JBUKEHHE, PaBHOYCKOPEHHOE MPSMOJIMHEWHOE [BH)KEHUE, CBOOOIHOE
najicHue Tej, PABHOMEPHOE JIBHKEHHE 1O OKPYKHOCTH, B3aUMOJICHCTBUE
TEJ, PEaKTUBHOE IBW)KEHME, KOJEOATEIbHOE JBUXKEHHE (3aTyXarouiue H
BBIHY/ICHHbIE KOJICOaHMsI), PE30HAHC, BOJHOBOE JBMKEHHE, OTPAKEHHE
3ByKa, NPSMOJIMHEHHOE PpacHpOCTpaHEHUE, OTPAKEHHUE U TMPEIOMIICHHE
CBETa, MOJHOE BHYTPEHHEE OTPAKEHHUE CBETA, Pa3IOKEHHE OEJI0ro CBETa B
CHEKTP U CJOXEHHE CHEKTPaJbHBIX IIBETOB, JHUCHEpCHUS CBETa,
€CTECTBEHHAsl PaJMOaKTUBHOCTb, BOZHUKHOBEHHUE JIMHEHYATOIO CIEKTpa
U3JTy4YEHUs) IO OIMCAHMIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JEMOHCTPHUPYIOMINX JAHHOE (PU3NYECKOE SBIICHUE;

pacrmo3HaBaTh TMPOSBICHHE HM3YyUYEHHBIX (PU3UYECKUX SIBICHUH B
OKpy)XarolieM Mupe (B TOM uyucie (U3UYECKUE SIBICHUS B IPUPOAE:
IPUIIUBBI U OTJIIUBBI, IBUKEHUE TU1aHEeT COJTHEUHON CUCTEMBI, PEAKTUBHOE
JIBUKCHHE JKUBBIX OpPTraHU3MOB, BOCIPHUSTHE 3BYKOB IKHUBOTHBIMH,
3eMJICTPACEHUE, CEUCMUYECKHME BOJHBI, I[yHAaMH, 3X0, I[BETa TeT,
ONTUYECKUE SIBJICHHUSI B NMPUPOAE, OMOJOTHYECKOE IEHCTBHE BHIMMOTO,
yJIbTPauOJETOBOIO M PEHTIEHOBCKOIO M3JIY4YEHHM, €CTECTBEHHBIH
paaMoOaKTUBHBIN (OH, KOCMHUYECKHE JIy4d, PaJUOAKTHBHOE H3IyUYCHHUE
OPUPOJHBIX MHMHEPAJIOB, JEHCTBUE pPAJMOAKTUBHBIX H3IIyY€HUH Ha
OpraHM3M 4YEJIOBEKa), MPU 3TOM NEPEBOAUTH MPAKTHUECKYIO 3a7ady B
yueOHYI0, BBIIEIATh CYLIECTBEHHBIE CBOMCTBa (IIPU3HAKK) (PU3NYECKUX
SIBJICHMU;

OINKCHIBATh U3yUEHHBIE CBOMCTBA TeNl U (PU3NUYECKUE SIBJICHMS, UCIIONIb3YS
¢usznyeckue BENUYMHBI (CpeqHsIi U MTHOBEHHass CKOPOCTh Tejla Mpu
HEPaBHOMEPHOM JIB)KEHUH, YCKOpPEHHE, MepeMElIeHHEe, MyTh, YIIOBas
CKOpOCTb, CHJIa TPEHHUs, Cuja YIPYrOCTH, CHJIA TSXKECTH, YCKOPEHHE
CBOOOAHOIO TMAaJEHUs, BEC TeEla, HMIYJIbC Tela, WMIIYJIbC CHIIBI,
MeXaHW4yeckas paboTa M MOIIHOCTb, MOTEHLHUANbHAs SHEPrusl Tena,
MOJIHATOTO HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAJIbHAS IHEPIHsl CHKATOU
OPYXKUHBI, KUHETUYECKash SHEprus, IOJIHAsS MEXaHUYecKas JHeprus,
NEPUOJ U YacTOTa KOojeOaHuH, UIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTb CBETA, IOKA3aTelb MPEJIOMIIEHUS CPEAbl), IPU ONUCAHUU
IPAaBWIBHO TPAaKTOBATh (DU3MUECKUN CMBICT HCIOJb3YEMBIX BEJIUYUH,
0003HaYEeHHUsI W €IUHUIBl (U3NYECKUX BEIUYHMH, HAXOAUTh (OPMYIIBI,
CBA3BIBAIOIINE JAaHHYIO (PM3HYECKYI0 BEJIUYMHY C JPYTMMM BEIUYMHAMU,
CTPOUTH IPaPUKN U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUUNH;
XapaKTepU30BaTh CBOMCTBa TeJy, (PU3MUYECKHE SBICHUS W IPOLECCHI,
UCIIOJNIB3YSl 3aKOH COXPAaHEHUs HHEPIHH, 3aKOH BCEMHUPHOIO TSATOTEHHUS,



OPUHLKI CYNEPHNO3UIMN CHJ, NPUHLUI OTHOCHUTeNnbHOCTH [anumes,
3akoHbl HBIOTOHA, 3aKOH COXpaHEHHsI UMITYJIbCa, 3aKOHBI OTPAKEHUS U
IPEIOMJICHUS CBETA, 3aKOHBI COXPAHEHUS 3apsA0BOI0O U MAaCCOBOIO YUCEN
IpHU SAEPHBIX PEAKIHIX, MPU ITOM JaBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA W 3allMChIBAaTh €r0 MaTEMaTHIECKOE BhIPAKECHHCE,

OOBACHATH (PU3NYECKHE MPOLECChl U CBOICTBA TEN, B TOM YHUCIE U B
KOHTEKCTE CUTYyaIMil MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISABIIATD
NPUYUHHO--CJICICTBEHHBIC  CBSI3M, CTPOUTh OOBSICHEHHEe U3 2-3
JIOTUYECKHX IIaroB ¢ OMOpPOH Ha 2—3 M3yYEHHBIX CBOWCTBAa (U3MUYECKUX
SABJICHUH, (PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiatb pacy€THble 3amadd  (omMparolmuecs Ha cucteMy u3 23
YpaBHEHHUI), UCTIONB3Yys 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOLINE (PU3UUECKHE
BEJIMUMHBI: HA OCHOBE aHalIM3a YCIIOBUS 3aJaud 3alChIBaTh KPAaTKOE
YCIIOBUE, BBISBISTH HEIOCTAIOIINE WM W30BITOYHBIE JaHHBIC, BHIOUPAThH
3aKOHBI U (HOPMYIIBI, HEOOXOAUMBIE IJISi PELICHHS, POBOJUTH PACUETHI U
OLICHWBATh PEATUCTUYHOCTH TMOJYUYEHHOTO 3HA4YCHHsS] (PU3UUECKOU
BCJIMYMHBI,

pacmo3HaBaTh MPOOJIEMBI, KOTOpPhIE MOXXHO PpEIIUTh TPU TOMOIIH
(GU3MYECKUX METO/IOB, WCIIONB3Yysl OMUCAHHWE HWCCICIOBAHUS, BBIICIATH
IPOBEPSIEMOE  TPEIINOJOKEHUE, OICHUBATh MPABUWIBHOCTh IOPSJIKA
NPOBEJCHUSI  HMCCIIEOBAHMS, JeNaTh BBIBOJABI, HHTEPIPETUPOBATDH
PE3yNIbTaThl HAOIIOICHUH U OTBITOB;

NPOBOANUTH OMBITHl 1O HAOMIOACHUIO (PU3UYECKUX SBICHUNA WA
du3nYeCKuX CBOWCTB Ten (M3ydeHHE BTOPOro 3akoHa HproTOHA, 3akoHa
COXpAaHEHHUS SHEPTUH, 3aBUCUMOCTb MEpHOAa KOJIEOAHWN MPYNKUHHOTO
MasiTHUKa OT MAacChl Ipy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIBI MAJIBIX KOJIEOaHWM, MPSMOIMHEHHOE PacIIpOCTPAHCHHUE CBETA,
pasnoKeHue Oeoro cBeTa B CIIEKTP, M3yUEHHE CBONCTB M300pa)KEHUS B
IUIOCKOM 3€pKalie M CBOMCTB H300pa)Xe€HHs MpeaMera B colOuparomieit
JUH3Ee, HAOMI0JEHUE CIUIOMIHBIX M JIMHEHYAThIX CIEKTPOB HU3IYUYECHUS):
CaMOCTOSITENIbHO  COOMpaTh YCTaHOBKY U3 HM30BITOUHOrO Habopa
o0Opy/lOBaHWs, OMUCHIBATH XOJ ONBITa W  €ro  pe3yibTarhl,
(dbopMyIMpOBaTh BHIBOJIBI;

IPOBOANUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX U3MEPEHUH, OMpeesiss
CpelHee 3HayeHHe U3MepsieMOM BeNUYMHBI ((POKYCHOE pacCTOSIHHUE
cobuparomeld JIMH3bI), OOOCHOBBIBATH BBIOOp crmoco0a U3MEpEeHUs
(M3MepUTENHLHOTO TTPUOOpPa);

NPOBOANTH HCCIEAOBAHHWE 3aBUCHUMOCTEH (M3MUECKHX BEIUYHMH C
UCIOJIb30BaHUEM NPAMBIX HM3MEPEHUN (3aBUCHMOCTh IyTH OT BPEMEHH



P PaBHOYCKOPEHHOM JIBHJKEHMHM O€3 HadaJbHOW CKOpPOCTH, Mepuoaa
KoJIe0aHUN MaTeMaTH4eCKOro MasTHUKAa OT AJUHBI HUTH, 3aBUCUMOCTH
yria OTpakeHUsl CBETa OT yrjila MaJeHUs U yria MpeJoMJICHHs OT yria
najieHus): IUIAHUPOBAaTh HCCIEJOBAaHUE, CaAMOCTOSITENIBHO CcOOUpaTh
YCTaHOBKY, (UKCUpOBaTh pe3yJbTaThl MOJIYYEHHOM  3aBUCHMOCTH
bu3MYeCKuX BETUYWH B BHUIC TaONWIl U TpaduKOB, IEJIaTh BBIBOIBI IO
pe3yJbTaTaM HCCIeI0BaAHNUS;

IPOBOJIUTh KOCBEHHbIE H3MEPEHUS (U3MYECKUX BEIMYUH (CpEeaHss
CKOPOCTh M YCKOpPEHHE Tejla TpU PaBHOYCKOPEHHOM JBUKEHUH,
YCKOpEHHE CBOOOAHOTO MaJeHUs, >KECTKOCTh MPYKHHBI, KOXDPUIIUEHT
TPEHUSI CKOJBKEHMs, MeXaHHueckas paboTa M MOIIHOCTb, 4acTOTa H
nepuoa KojeOaHWW MaTeMaTUYecKoro W TMPYKMHHOTO MAasTHHKOB,
onTHYecKass cuia coOuparolmeldl JMH3bl, paguOaKTUBHBIA  (HOH):
IUIAaHUPOBATh M3MEPEHUs, COOMpPATh SKCHEPUMEHTAIbHYIO YCTAaHOBKY U
BBITIOJHATh U3MEPEHHS, CIEAys MPEIIOKEHHON MHCTPYKIIMH, BBIYUCIATD
3Ha4YCHHE BEJIMYUHBI U aHAJIM3UPOBATH MOJyUYEHHBIE PE3YNIbTAThI C YUYETOM
3aJJaHHOW MOTPEIIHOCTH U3MEPEHUH;

co0Jr01aTh MpaBUiia TEXHUKHU 0€30MaCHOCTH MPHU padboTe ¢ 1a00paTOPHBIM
000pyI0BaHUEM;

pa3nuyuaTh OCHOBHBIC TPU3HAKK M3YYEHHBIX (QU3NUYECKUX MOJIEIeH:
MaTepuajbHas TOUYKa, aOCONIOTHO TBEPIOE TENO, TOYCUHBIM HCTOYHUK
CBeTa, JIy4, TOHKas JIMH3a, IUIaHEeTapHas MOJeNb aToMa, HYKIOHHas
MOJIeJIb AaTOMHOTO SI/Ipa;

XapaKTepu30BaTh NPUHIMIBI  JEHCTBUA U3YYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOM HAa HX ONUcaHud (B TOM YHUCIE:
COUJOMETp, NaTYMKH TMOJIOKEHUS, PACCTOSHHUA M YCKOpPEHUs, pakeTa,
9XOJIOT, OYKH, Mepuckomn, (Qoroanmnapar, ONTHYECKUE CBETOBOJBI,
CHEKTPOCKOI, JO3UMETp, Kamepa BuibcoHa), HMCHOJIBb3ySd 3HAHHUS O
CBOMCTBaX (U3MYECKUX SBICHHUM U  HeoOXxoaumble (U3HUECKHE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI M CXEMaTHYHbIE PUCYHKH H3yUYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTENIbHBIX MPUOOPOB M TEXHOJOTHMUECKUX MPOIECCOB
IpU pELIEHUU Y4eOHO--MPAKTHUYECKUX 3a7ad, ONTHYECKUE CXEMBI st
MOCTPOCHHUS N300paKEHH B IIIOCKOM 3€pKajie U COOMpAIOIIeH TNH3E;
OPUBOIUTH  MpPUMEPHl  (HAXOAUTh  HHGOPMALMIO O  [pPUMEpax)
MPAKTUYECKOI0 MCIMOJIb30BAHMS (DU3MYECKUX 3HAHUW B TMOBCEIHEBHOMN
JKU3HU Il oOecreueHrsi 6€30IacHOCTU MpU OOpallieHuu ¢ IprudopaMu u
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHMS 3J0POBbS M COOIIOACHUS
HOPM 3KOJIOTUYECKOTO MOBEJCHHSI B OKPY>KaIOIIEH cpee;



OCYIIECTBIATh TMOWUCK WHGOpMAIMU  (HU3UIECKOTO COACpKAHUS B
HuTepHeTe, caMoCTOATENHHO (POPMYIHUPYST TTOUCKOBBIA 3aIPOC, HAXOIUTh
MyTH ONPEACIICHUs TOCTOBEPHOCTU MOTYYCHHOW MH(POPMAIIUA Ha OCHOBE
UMEIONINXCS 3HAHUN U IOTIOJTHUTEIIbHBIX UCTOYHUKOB;

UCTIOJIb30BaTh MPH BHITIOJHEHUN YUIEOHBIX 3a/IaHUi HAYIHO--TIOMYJISIPHYIO
JUTEPATYpPy (PU3HUECKOTO COJAEpKaHWS, CIPABOYHBIC MaTepUaIbI,
pecypchl cetn MaTEpHET, BiiageTh MpuéMaMu KOHCTICKTUPOBAHUS TEKCTA,
npeoOpazoBaHus HHGOPMAIIUU U3 OJTHOW 3HAKOBOW CUCTEMBI B APYTYIO;
co3/aBaTh COOCTBEHHBIE MUCHMEHHBIC W YCTHBIE COOOINEHHS HAa OCHOBE
UHPOpMAIIMU W3 HECKOJbKUX HWCTOYHUKOB (DU3UUECKOTO COACpKaHWS,
mMyOJUYHO TPENICTABIIATh PE3YIbTaThl MPOSKTHON HIIM MCCIICOBATEIHCKOM
NEATETbHOCTH, TPU OTOM TPAaMOTHO  HCIOJIb30BAaTh  HM3yYCHHBIN
NOHATUWHBIN ammapar u3y4aemoro pasaena (DU3MKH W COMPOBOXIATH
BBICTYIUICHHE TMpPE3eHTAIllel ¢ y4&ToM OCOOEHHOCTEeH ayauTOpHUu
CBEpPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KoJsunyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Koutpoabnbie IlpakTuueckue
n/n NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcsl

Paznen 1.@u3uka u e€ poJb B NO3HAHMH OKPY/KAIOIIEro MUpa

1.1 dusuka - Hayka o Ipupoie 2 buGnnorexa LIOK
' yka O pHpoX htps://m.edsoo.ru/7f416194
bu6mmoreka [IOK
1.2 (6)) 2 1
HSHHCCKHIE BETMTHHBL https://m.edsoo.ru/7f416194
1.3 EcrecTBEeHHOHAVUYHBIN METO MO3HAHUSA 2 1 bubmorexa LOK
’ v A https://m.edsoo.ru/7f416194
Hroro no pazneny 6

Pazpnen 2.1lepBoHayasibHbIe CBeIeHUSI O CTPOEHUM BellleCcTBa

2.1 CtpoeHue BelecTBa 1 bubmorexa [JOK
' P = https://m.edsoo.ru/7f416194
29 JBr>KeHME U B3aMMOJICMCTBUE YaCTHI] ) 1 bubnnorexka [JOK
' BEIIECTBA https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
2.3 A 2
TPEraTHLIC COCTOANMA BetlecTa https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Paznen 3./IBuskeHne u B3auMojaeiicTBue TeJl
3.1 MexaHu4eckoe JIBUKEHUE 3 bubmorexa [TOK

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

32 Nuepuumsi, Macca, IIIOTHOCTh 4 1 bu6mmoreka [IOK



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

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

bu6nuoreka [JOK

3.3 Crna. Buget cun 14 2 https://m.edso00.ru/7f416194
Hroro no pazneny 21
Paznen 4./laBjieHue TBEPABIX TeJl, }KMIKOCTEH U ra3oB
41 [anenue. Ilepenaua naBneHus TBEPABIMU 3 bubnmoreka [JOK
’ TeJIaMH, )KUJKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6nuoreka [JOK
4.2 Jlanenue xKuaKocTn > https://m.edsoo.ru/7f416194
bu6nuoreka [JOK
4.3 ATMocepHoe napeHne 6 https://m.edsoo.ru/7f416194
44 JleficTBHE )KUIKOCTHU U ra3a Ha NOTPYKEHHOE 7 3 bubnmoreka [JOK
’ B HUX TEJO https://m.edsoo.ru/7f416194
Hroro no pasneny 21
Pazgen S5.Pabora u MOIIIHOCTB. JHEPTUs
bu6nuoreka [JOK
. 1
>1 Pabota u mommocts 3 https://m.edsoo.ru/7f416194
Bbu6nuoreka [JOK
32 Hpocrrie mexanu3MEL > ! https://m.edsoo.ru/7f416194
bu6nmuoreka [JOK
>3 Mexanmeckas sueprus 4 ! https://m.edsoo.ru/7f416194
Hroro no pazneny 12
Pe3epBHOE Bpems 3
OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68 12



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

8 KVIACC

Kosn4yecTBo 4acos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM undposbIie
Ne ii/mn P Konrpoabusie IIpakruueckue (ipp )
NpoOrpamMmsl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypchbl
Pa3zpen 1.TensioBbie siBJIeHUS
1.1 CtpoeHue U CBOWCTBA BEIIECTBA 7 bubmmorexa [TOK
’ p B https://m.edsoo.ru/7f4181ce
Bbubnmuoreka [JOK
1.2 Teruiosbie mpoueccy! 21 ! > https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3nes 2.2yekTpryeckue 1 MATHUTHBIE SIBJICHUS
)1 DneKkTpruyecKue 3apsabl. 3apsHKEHHBIE Tella 7 1 bubnmoreka [JOK
’ W UX B3aUMOJICIICTBHE https://m.edsoo.ru/7f4181ce
. . bubmuorexa [JOK
2.2 [TocTOAHHBIN NEKTPUUECKUNA TOK 20 1 7 hitps://m.cdsoo.ru/ 74181 ce
Bbubnmuoreka [JOK
2.3 MarHuTHbIE SIBICHUS 6 1 1.5 hitps://m.cdsoo.ru/ 74181 ce
bu6mmoreka [IOK
24 DIEKTPOMATHHTHAS HHYKLHS 4 https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHoe Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5




9 KJIACC

Kosn4yecTBo 4acos DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM ungpoBbie
Ne ii/mn P Konrpoabusie IIpakruueckue (ipp )
NporpamMmbI Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
Pa3znen 1.Mexannueckue siBJIeHUSA
L1 MexaHH4eCKOe JIBUKCHUE U CIIOCOOKI €TI0 10 1 bubnuoreka [JOK
' OIMCAHUS https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.2 B3anmoneiictue Te 20 1 3
HMOACHETBHE T https://m.edsoo.ru/7f41a4a6
bubnmuoreka [JOK
1.3 3aKOHBI COXpaHe 10 3
Hbl COXpAHCHHA https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 40
Pa3zpen 2.Mexannueckue KoJae0aHus U BOJIHBI
Bbu6nuoreka [JOK
2.1 Mexaandeckne Koieoa 7 3
RARIHCCRIC KOACOATHA https://m.edsoo.ru/7f41a4a6
Bbubnmuoreka [JOK
2.2 MexaHn4ecKue BO .3 8 1 3
XAHIHCCKUC BOTIHL. IBYK https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Pazgen 3.2/1eKTpoMarHuTHOE 10JI€ ¥ 3JIEKTPOMATHUTHBbIE BOJIHbI
31 DIEeKTPOMarHuTHOE MOJE U 6 ) bubnmoreka [JOK
’ 3IIEKTPOMATHUTHBIE BOJHBI https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 6
Pa3nen 4.CBeToBbIe IBJICHUS
4.1 3aKOHBI paclpoCTPAHEHUSI CBETA 6 2 bubnmoreka [JOK




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

Bbubnmuoreka [JOK
4.2 JInH3BI 1 onTHYECKHE TPUOOPHI 6 3 hitps://m.cdsoo.ru/7f41ada6
bu6mmoreka [IOK
43 Paznosxenune 6enoro cBera B CIIEKTP 3 2 hitps://m.cdsoo.ru/741ada6
Hroro no pazneny 15
Paznen S.KBaHTOBbBIE SIBJIEHUS
bu6mmoreka [IOK
5.1 Hcnyckanne ¥ norjIoneHne CBETa arOMOM 4 1 hits://m.cdsoo.ru/7 41 adat
bu6mmoreka [IOK
32 CTpoetne aToMHOrO snpa 6 ! https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
. A 1
5.3 JIEPHBIE PEAKIIUU 7 https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 17
Pasznen 6.IloBTOpHUTEILHO-0000 1A NI MOYJIB
[ToBTOpenue u 0000IIEHNE COIEPIKAHUS bubnumoreka [JOK
6.1 9 2
Kypca ¢usuku 3a 7-9 kiace https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 27







IHOYPOYHOE IINTAHUPOBAHHUE
7 KJIACC

Ne
n/n

Tema ypoka

Koan4yecTBO 4acos

Bcero

KonTtpouabHubie
padoThI

IIpakTH4eckue
padoThI

JlaTa
H3y4eHust

DJIeKTPOHHbIE
undgposbie
oOpa3oBaTe/ibHbIE

pecypcebl

®du3nKa — HayKa O PUPOJIE.
SIBneHus npupoabl

Ypok ¢ ucnoJib30BaHNEM pecypcoB
«Touka pocra». Ouznueckue
SIBJICHUS

du3nyuecKue BeTUUYUHBI U UX
U3MepeHne

YPpOK ¢ HCII0JIb30BaHHEM PECYPCOB
«Touka pocra».Ypok-uccie10BaHue
"N3Mmepenue TeMnepaTypsl Ipu
MOMOIIH KUJKOCTHOI'O TEPMOMETPA U
JaT4YMKa TeMIEpaTyphl”

MeToap! HayYHOTO TTO3HAHUS.
Onucanue pU3NUECKUX SBICHUH C
MIOMOILBIO MOJEIIEH

bu6mmoreka [IOK
https://m.edsoo.ru/ff09f72a

VYpok-uccnenoanue "[IpoBepka
THITOTE3BI: JaTBHOCTh MOJIETA IApPHKa,
MYIEHHOTO TOPU30HTAIEHO, TEM
OoJbIIe, YeM OOJbIIe BEICOTA ITycKa"

Ypok ¢ ucnoJib30BaHHEM pecypcoB
«Touka pocra». CTpoeHuE BelIeCTBA.

bubnuoreka [JOK
https://m.edsoo.ru/ff09fe0a




OHBITBI, AOKa3bIBAOIHNE TUCKPETHOC
CTPOCHUE BCUICCTBA

8 JIBM>KeHUE YacTHll BEIIECTBA buGnnorexa LIOK
https://m.edsoo.ru/ff0a013e
Ypok-uccnenoanue «OMbITHI 110
9 HAOJIOIEHUIO TETIOBOTO PACIIUPEHHUS
ra3oB»
10 ArperaTHbl€ COCTOSIHUS BEIIECTBA
Oco0EeHHOCTH arperaTHBIX COCTOSTHUN
1 Bo/bI. O00O0IIEHHE 110 pa3ieny bubnmoreka [JOK
«ITepBoHauanbHBIE CBEACHHUS O https://m.edsoo.ru/ff0a0378
CTPOEHUHU BEIIECTBA»
MexaHn4ecKkoe IBHKEHHE.
12 PaBHOMEpHOE U HEPAaBHOMEPHOE bubmmorexa [TOK
https://m.edsoo.ru/ff0a05c6
JIBIOKCHHUE
bubnuoreka [JOK
13 CkopocTh. EAMHHIIE! CKOPOCTH https://m.edsoo.ru/ff0a079c¢
14 PacyeT myTu 1 BpeMeHU ABUKEHUS bubmmorexa [JOK
https://m.edsoo.ru/ff0a0ac4
15 WNuepuus. Macca — mepa bubmmoreka [IOK
WHEPTHOCTH TET https://m.edsoo.ru/ff0a0c10
16 IInotHOCTH BemiecTBa. PacueT Macchl bubmuorexa [JOK
1 00beMa TeJja 1o ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
YPpok ¢ ucnoib30BaHuEM PecypcoB
17 «Touxka pocray. JlabopatopHas
pabota «OnpenenaeHue MIOTHOCTH
TBEPAOTO TEJIA»
18 Pemenue 3agay mo reme "IIIOTHOCTE bu6mmoreka [IOK




Berecrna"

https://m.edsoo.ru/ff0al23c

Cuna Kak xapakTepucTHKa

19 B3anMoiecTBus Ten. Cumia
ynpyroctH. 3akoH ['yka
YPpok ¢ ucnoib30BaHuEM PecypcoB
«Touxka pocray. JlabopatopHas
20 pabora «/3yueHne 3aBUCUMOCTH
pactspkeHus (aedopmariin) mpyKIUHbI
OT IPUJIOKEHHOM CUJIIBI
21 SBnenue tarorenus. Cuma TAKECTH
CBsi3b MEXy CUIION TSYKECTH U
. bubmuorexa [JOK
22 Maccoi tena. Bec tena. Pemenue
" " https://m.edsoo.ru/ff0al778
3agady mo treMe "Cuia TsHKecTH
” Cuita TSKeCTH Ha JPYTruX IUJIaHeTax. bubnnorexka [JOK
dusnyecKue XapakTepPUCTUKH TUIAHET https://m.edsoo.ru/ff0a1502
YPpok ¢ ucnoib30BaHuEM PecypcoB
P pecyp bu6mmoreka [IOK
24 «Touka pocra». zmepenue cui.
https://m.edsoo.ru/ff0al8cc
Hunamometp
bubmuorexa [JOK
25 Bec Tena. HeBecomocTh 1
https://m.edsoo.ru/ff0al778
YPpok ¢ ucnoib30BaHuEM PecypcoB
%6 «Touka pocra». CioxxeHue IByx bubnnorexka [HOK
CHWJI, HAIIPABJICHHBIX MO OJAHOM https://m.edsoo.ru/ff0ala70
npsiMoid. PaBHOIEHCTBYIOIIAS CHIT
7 Pemenue 3agay mo reme
"PaBHOnelicTBYyIOIIAs CHIT"
73 Cuua Tpenus u e€ Bupl. TpeHue B bubnnorexka [JOK

IIPUPOJE U TEXHUKE

https://m.edsoo.ru/ff0alb9c




29

YPpok ¢ ucnoJib30BaHNEM pecypcoB
«Touxka pocray. JlabopatopHas
pabota «/3yueHne 3aBUCUMOCTH
CHWJIBI TPEHUS CKOJIBKEHUS OT CHIIBI
JaBJICHUS U XapakTepa
CONPUKACAIOLIUXCS TOBEPXHOCTEM»

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

30

Pemenue 3agau Ha onpenencHue
PaBHOJICHCTBYIONIEH CUIIBI

31

Pemenne 3amad mo Temam: «Bec
Tenay, «I paduyueckoe n300pakeHNe
cuny, «Cunsly, «PaBHOACHCTBYIOIIAS
CHII»

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0alde0

32

KonTtponbHas pabota no Temam:
«MexaHnudeckoe IBUXeHue», «Macca,
IUIOTHOCTBY, «Bec Tenay,
«['padmueckoe n3obpaxkeHue cui,
«Cuitb»

33

Hasnenne. CriocoObl yMEHbIICHUS U
YBEIUYEHUS J1aBICHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a20a6

34

JaBieHwue raza. 3aBUCUMOCTD
JIaBJICHHMS ra3a oT 00bEMa,
TEMIIEPATYPHI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a2376

35

YPpok ¢ ucnoib30BaHHEM PecypcoB
«Touka pocray. [lepenaua naBinenus
TBEPIBIMH TEJIAMH, KUIKOCTIMU U
raszamu. 3axoH Ilackans

bubnuoreka [JOK
https://m.edsoo.ru/ff0a25b0

36

JlaBiieHUE B )KUJIKOCTH U rase,
BBI3BAHHOE JICHCTBHEM CHIIBI TSKECTH

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




37 Pemenue 3agau no teme «JlaBienue B bubmuorexa [JOK
JKAIKOCTH U rase. 3akoH Ilackamsy https://m.edsoo.ru/ff0a2826
33 Coob bubmuorexa [JOK
OODIAIOIIHECH COCY AR https://m.edsoo.ru/ff0a2970
39 r N bubmuorexa [JOK
HAPABIMHCCKIH Tpece https://m.edsoo.ru/ff0a3136
40 Manomertpsl. IlopuiHeBoi
JKUJIKOCTHBIN Hacoc
ATtmocdepa 3eMiIH U IpUYHUHBI €€ bubnumoreka [JOK
41
CYLLECTBOBAHUSA https://m.edsoo.ru/ff0a2b5Sa
4 Bec Boznyxa. AtmocdepHoe bubnmoreka [JOK
JaBJIICHUE https://m.edsoo.ru/ff0a2b5a
13 N3mepenue atMochepHOTro JaBICHHUS. bubnmoreka [JOK
Omnbit Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTBH aTMOC(HEPHOTO
44 Gep bu6mmoreka [IOK
JABJICHUS OT BBICOTHI HaJl YPOBHEM hitps://m.edsoo.rw/fa2 fcd
Mopst
bapometp-anepousa. AtmocdepHoe bubnnorexka [JOK
45
JIaBJIEHUE HA PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemienue 3amgau o reme "
AtmocdepHoe naBieHue"
€lCTBUE KUJIKOCTH U T'a3a Ha
47 AeiicTaie xux bu6mmoreka [IOK
MOTPYEHHOE B HHX TEIO. https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
Ypok ¢ ucnoJib30BaHHEM pecypcoB
43 «Touxka pocray. JlabopatopHas bubnnorexka [JOK

pabota «Omnpenenenue
BBITAJIKUBAIOIICH CHUJIBL,

https://m.edsoo.ru/ff0a33fc




JIEUCTBYIOLLEH Ha TEJO, TOIrPYKEHHOE
B KUJKOCTB»

49

YPpok ¢ ucnoJib30BaHHEM PecypcoB
«Touka pocray. JlaboparopHas
pabora o Teme «MccnenoBanue
3aBHCHUMOCTH Beca Tella B BOJAE OT
00BEMa TIOTPY)KEHHOH B JKUAKOCTh
4acTH TeJa

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

50

II;maBanue ten

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0a3a96

51

JlaboparopHas paboTa
"KoHCcTpyHnpoBaHue apeomeTpa in
KOHCTPYHPOBAHUE JIOJKH U
onpezaeneHue e€ rpy30noabEMHOCTH"

52

Pewenue 3anau no remam: «IlinaBanue
cynoB. Bo3nyxomiaBanuey,
«/laBiieHME TBEPIBIX TEII, JKUIKOCTEU
Y Ta30B»

bu6nuoreka [JOK
https://m.edsoo.ru/ff0a3654

53

KonTtponpsHas pabota o teme
«/laBiieHME TBEPIBIX TEI, JKUIKOCTEU
Y Ta30B»

54

Mexannueckas pabota

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3{f82

55

MormHocTts. EquHUIIBI MOIITHOCTH

bubnuoreka [JOK
https://m.edsoo.ru/ff0a3{f82

56

VYpok-uccnenosanue "Pacuér
MOILIHOCTH, Pa3BUBAEMOM IpH
noabEMe 1o jecTHule"

57

IIpocTeie MexaHu3Mbl. Pbryar.




PaBHOBecue cuit Ha ppruare

58

YPpoxk ¢ ncnoJib30BaHHEM pecypcoB
«Touxka pocra». Peiyaru B TeXHUKE,
ObITy 1 ipupoe. JlabopaTopHas
pabota «MccnenoBanue yciuoBuit
PABHOBCCHUS pbIyara»

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a478¢e

59

Pemmenue 3agad mo reMe «Y CI0OBUS
paBHOBCCI/ISI pmqara»

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

60

Ypok ¢ ucnoJib30BaHHEM pecypcoB
«Touxka pocra». Koadumment
MOJIE3HOT0 ACUCTBUS MEXaHU3Ma.
JlaGopaTtopHas paborta «M3mepeHue
KIT/l HakIOHHOU MIOCKOCTH

0.5

61

Pemenne 3aga4 o teme "Pabora,
MotHocTh, KITJT"

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

62

MexaHuueckas SQHEprusi.
Kunernueckas u noreHIMaNIbHAS
JHEpPrus

bubnuoreka [JOK
https://m.edsoo.ru/ff0a4252

63

3aK0H COXpaHEHUsI MEXaHUYECKON
SHEPTUU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4360

64

YPpOK-3KCIIEpUMEHT 110 TEME
"DKCEePUMEHTAIBHOE ONPEICTICHHE
U3MEHEHUs KUHETUYEeCKOU 1
NOTEHIMATBHON SHEPTUU NpU
CKATBHIBAHUHM TeJIa 110 HAKJIOHHOU
MI0CKOCTH"

65

KoHnTtponbHas paborta mo teme
«PaboTta 1 MOIITHOCTH. DHEPTHUS




66 PesepBHblit ypok. Pabota ¢ Tekctamu
o TeMe "MexaHnuyeckoe IBUKeHue"

bubnuoreka [JOK
https://m.edsoo.ru/ff0adee6

PesepBHsIit ypok. Pabora ¢ TekcTamu
67 1o teMe "JlaBneHue TBEPABIX Te,
KUJKOCTEN U ra3oB"

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

Peseprubriit ypok. Pabora ¢ Tekctamu
68 o TeMe "Pabora. MOLIHOCTS.

Oneprug"

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

68

12




8 KVIACC

KosunyecTBo 4acoB DJIeKTPOHHbIE
Ne Hara undgposbie
Tema ypoka Konrpoabusie IIpakruueckue
n/n Bcero u3yuyeHuss oOpa3oBaTejibHbIE
padoThI padoTsbI
pecypcebl
OCHOBHBIE TTOJIOKEHUST MOJIEKYJIIPHO-
1 KHHETHYECKON TEOPHHU U UX OITBITHBIC 1 bubmnorexa [IOK
p https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJT 1
3 Mogenu TBEpAOTO, JKUIKOTO U ) bubnumoreka [JOK
ra3000pa3HOro COCTOSTHUH BEIIeCTBA https://m.edsoo.ru/ff0a540e
OOBsicHeHHE CBOWCTB TBEPIOTO,
4 JKHUJIKOTO U Ta3000pa3HOr0 COCTOSTHUHN |
BEIIIECTBA HA OCHOBE ITOJIOKECHHH
MOJIEKYJIIPHO-KUHETUYECKOU TEOpUH
5 Kpucrannmaeckue u amopdusbie Tena 1 bubmorexa HOK
P p https://m.edsoo.ru/ff0a5800
YPpok ¢ ucnoib30BaHuEM PecypcoB
6 «Touka pocray. CmaurBaHue 1 1 bubnnorexka [JOK
KanwuIsIpHOCTb. [IoBepxHOCTHOE https://m.edsoo.ru/ff0a5530
HaTsKEHHUE
7 TerioBoe pacImpeHne U CKaTHe 1 bubmorexa LOK
p p https://m.edsoo.ru/ff0a5a26
Temneparypa. CBa3b TeMIIEpaTypbl CO
8 CKOPOCTBIO TEIJIOBOTO JIBUKEHHUS 1
YaCTHIL
9 Baytpennss sueprusi. CriocoOb1 1 bubmuorexa [JOK




U3MEHEHUS BHYTPEHHEHN SHEPruu

https://m.edsoo.ru/ff0a5¢c60

bu6mmoreka [IOK

10 Braet renonepesa https://m.edsoo.ru/ff0a6412
VYpoxk-koudepenuus "[IpakTuueckoe

1 HCTI0JIb30BAHUE TETIOBBIX CBOMCTB bubmuorexa [JOK
BEIIECTB U MaTEPHUAIIOB B LIENAX https://m.edsoo.ru/ff0a65c0
sHeprocoepexeHus"

12 KonnuectBo TemnoTel. Y aenpHas bubnuorexa [JOK
TEIIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 VYpaBHeHHe Ter1oBoro 6agaHca. bubnmoreka [JOK
TennooOMeH U TEIIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
YPpoxK ¢ ucnosib30BaHHEM pPecypcoB
«Touka pocray. JlaboparopHas

14 pabora "MccnenoBanue siBICHUS bubnnorexa LIOK

https://m.edsoo.ru/ff0a6a98
Ter1000MeHa P CMEITUBaHUHT
XOJIOJTHOW U ropsideit BOAbI"
Pacuer konuyecTBa TEIOTHI,

15 HE00XO0IMMOTO /Il HarpeBaHus TeJa
U BBIJICJISIEMOTO UM TPU OXJIAXKIEHUU
YPpoxk ¢ ucnosib30BaHHEM pPecypcoB

16 «Touka poctay. JlaboparopHas bubnnorexka [JOK
paborta "OnpeneneHue yaeabHOMI https://m.edsoo.ru/ff0a6bb0
TEIJIOEMKOCTH BelecTBa"

17 DOHeprus TorMBa. Y IeabHas TemaoTa bubnnorexka [JOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[InaBnenue u oTBEpAECBAHUE

18 KPUCTAJUIMYECKUX TeJl. Y AeiabHast buGnnorexa LIOK

TCIIJIOTA ITJIaBJICHU S

https://m.edsoo.ru/ff0a71d2




19

YPpok ¢ ucnosib30BaHHEM pPecypcoB
«Touxka pocray. JlabopatopHas
pabora "Onpenenenue yaenbHOU
TEIJIOTHI IUIaBJIEHU JIpaa"

bubnuoreka [JOK
https://m.edsoo.ru/ff0a72fe

20

[TapoobpazoBaHue 1 KOHIEHCAITHS.
Hcnapenue

bubnuoreka [JOK
https://m.edsoo.ru/ff0a740c

21

Kunenue. Y nennHas Temiora
napooOpa3oBaHUs M KOHICHCAIIHH.
3aBUCHUMOCTb TEMIIEPATYphl KUIIECHUS
OT aTMOC(EpPHOTO AABICHHS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a786¢

22

BnaxxnocTs Bo3myxa. JlabopaTopHas
pabora "Onpenenenne
OTHOCHUTEJIbHOM BIAXXKHOCTU BO3ayXxa"

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

23

Pemenue 3a1a4u Ha onpe/ieieHe
BJIQKHOCTH BO3JIyXa

24

YPpok ¢ ucnosib30BaHHEM pPecypcoB
«Touxa poctay. [IpuHIHIB paboTHI
TEIIOBbIX ABurareneid. [Taposas
TypOuHa. /IBuraTenr BHyTPEHHETO
CropaHus

25

KII/l remioBoro aBuraTens.
TennoBbie ABUTATENH U 3aIUTa
OKpY)KaroLIEeH cpesibl

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHMsI U ITPEBPALLICHUS
SHECPTHHU B TCIJIOBBIX ITPOLICCCaX

27

[ToaroToBka K KOHTPOJILHOM paboTe
1o Teme "TernsoBble ABICHUS.
N3MeHeHune arperaTHbIX COCTOSTHUI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a8312




Berecrna"

KoHnTtponbHas paborta 1mo Teme

bu6mmoreka [IOK

28 "TensoBbIe SIBICHHUS. I/VI3MeHeHHe ) hitps://m.cdsoo.ru/fl0a86ac
arperaTHbIX COCTOSIHUM BEIIECTBA

29 OnekTpusanud tein. /[Ba poaa
INEKTPUUYECKUX 3apsI0B
Ypok-uccienoBanue "dnexkTpusanus

30 TeJl UHAYKIUEH U TPU
CONPUKOCHOBEHUH"

31 B3aumopeiicTBue 3apsoKEHHBIX TEI. bubnnoreka [JOK
3akoH Kynona https://m.edsoo.ru/ff0a87e4
DIIEKTPUUYECKOE TI0JIE.

1 HanpsxkeHHOCTD 3JIEKTPUYECKOro bubnnorexka [JOK
nosist. [IpuHnun cynepnosuuuu https://m.edsoo.ru/ff0a8a0a
AIIEKTPUYECKUX MOJIEH
Ypok ¢ ucnoJib30BaHHEM pecypcoB
«Touka pocra». Hocurenu

33 BIIEKTPUYECKUX 3aps0B.
OnemeHTapHbIN 3apsaa. CTpoeHue
aToMa

14 [IpoBOIHUKY W TUAIEKTPUKHU. 3aKOH bubnuoreka [JOK
COXPAaHEHUS DIEKTPUYECKOT0 3apsiaa https://m.edsoo.ru/ff0a8ef6

35 Pemienue 3agau Ha mpuMEHEHUE bubnmoreka [JOK
CBOMCTB AJIEKTPUUECKUX 3apsia0B https://m.edsoo.ru/ff0a90cc
DNEKTPUYECKUN TOK, YCIOBHUS €r0

36 cyiecTBoBaHus. MlcTouHUKH bubmmorexa LOK

https://m.edsoo.ru/ff0a95a4

AIEKTPUUYECKOTO TOKA

37 JlericTBUA SIIEKTPUYECKOTO TOKA bu6mmoreka [IOK




https://m.edsoo.ru/ff0a96b2

38

YPpok ¢ ucnosib30BaHHEM pPecypcoB
«Touka pocra». Ypok-uccienoBaHue
"JlericTBUE BIEKTPUIECKOTO MOJISI Ha
MPOBOJHUKYU U JUAIEKTPUKHU"

39

DNEeKTpUYECKU TOK B MeTalIax,
KHUAKOCTAX M razax

bubnuoreka [JOK
https://m.edsoo.ru/ff0a9838

40

DneKTpuuecKas 1ernb U €€ COCTaBHbIC
4acTu

41

Ypok ¢ ucnoJib30BaHHEM pecypcoB
«Touka pocra». Cuna Toka.
JlaGopaTtopHas pabora "M3mepenue u
peryinMpoBaHUe CUJIbI TOKa"

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a8bd6

42

Ypok ¢ ucnoJib30BaHHEM pecypcoB
«Touka pocray. DneKTprUecKoe
HanpspbkeHue. BombTmeTp.
JlaGopaTtopHas pabota "M3mepenue u
peryiaupoBaHue HanpspkeHus"

0.5

bubnuoreka [JOK
https://m.edsoo.ru/ff0a9¢e14

43

ConpoTHBICHUE TPOBOJHUKA.
VY enpHOE CONMPOTHRIICHHUE BEIIECTBA

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

44

YPpok ¢ ucnoJib30BaHHEM PecypcoB
«Touka poctay. JlJaboparopHas
pabora "3aBUCUMOCTD
AIEKTPUYECKOTO COMTPOTUBIICHUS
MPOBOJHMKA OT €r0 JITMHBI, MTIOIIATI
MONEPEYHOT0 CEUYEHHS U MaTtepuaa”

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

45

3aBUCHUMOCTb CHJIBI TOKA OT
HanpspkeHus. 3akoH OMa 1715 yyacTka
LU

bubnuoreka [JOK
https://m.edsoo.ru/ff0aa44a




YPpok ¢ ucnosib30BaHHEM pPecypcoB
«Touxka pocray. JlabopatopHas
pabora "HccnenoBanue 3aBUCHMOCTH

bu6nuoreka [JOK

46
CHJIBI TOKA, HAYIIETO Yepe3 PE3UCTOP, https://m.edsoo.ru/ff0aa04e
OT COMPOTHUBIJICHUS PE3UCTOPA U
HaIpsKEHUs Ha pe3ucrope”
47 [TocnenoBarenbHOE U MapaieIbHOE
COEIMHEHUS IPOBOIHHUKOB
YPpok ¢ UCnoJIb30BaHHEM PecypcoB
«Touka pocray. JlJaboparopHas
43 pabora "[IpoBepka mpaBuia bubnmoreka [JOK
CJIOKEHUSI HANPSKEHUM MpH https://m.edsoo.ru/ff0aaas58
MOCIIe0BATEIbHOM COETUHEHUH JIBYX
pe3uctopon"
YPpok ¢ uCnoJIb30BaHHEM PecypcoB
«Touka poctay. JlJaboparopHas
49 abota "[IpoBepka mpaBuia I CHIBI buGnnorexa LIOK
p POBCp p https://m.edsoo.ru/ff0aadle
TOKa MpY NapauieIbHOM COeIMHEHUN
pe3uctopon"
Pemenue 3ana4u Ha npUMEHEHUE
50 3akoHa OMa JJis pa3inyHOTO bubmmorexa [TOK
p https://m.edsoo.ru/ff0aaf8a
COEIMHEHUS IPOBOIHHUKOB
51 PaboTta 1 MOIITHOCTB AIEKTPUUECKOTO bubnnorexka [JOK
Toka. 3akoH Jlxxoynsa-Jlenna https://m.edsoo.ru/ff0ab124
JlaGopaTtopHast pabota "Onpenenenue
52 a00TBHI M MOILHOCTH JJIEKTPUUECKOTO bubmmorexa LIOK
P " P https://m.edsoo.ru/ff0ab3e0
TOKa
53 DneKTpuYecKue Lenu 1 noTpeduTenu bubnmoreka [JOK

AIEKTPUYECKON SHEPTUU B OBITY.

https://m.edsoo.ru/ff0ab660




KopoTtkoe 3ambikanue

[ToaroToBka K KOHTPOJILHOM paboTe
10 TeMe "DJIEKTPUUECKHE 3apsIbl.

bu6mmoreka [IOK
54 3apspKeHHbIE Tela U UX
N . https://m.edsoo.ru/ff0abd2c
B3aumoeicTBus. [locTosHHBIN
ANEKTPUUYECKUN TOK"
KoHnTtponbHast paboTta 1mo Teme
"DnexkTpuueckue 3apsbl.
bu6mmoreka [IOK
55 3apspKeHHbIE Tela U UX
N . https://m.edsoo.ru/ff0abea8
B3aumoeicTBus. [locTosHHBIN
ANEKTPUUYECKUN TOK"
56 [TocTostHHBIE MAarHUTHI, UX
B3aMMO/JICVICTBUE
57 VYpok-uccnenosanue "M3yuenue | bubnmoreka [JOK
MI0JIEH MOCTOSTHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
MaruauTHoe nosie. MarHuTHOE 10J1e
bubnuoreka [JOK
58 3eMui U ero 3HAaYeHUE JJIs )KU3HU Ha
https://m.edsoo.ru/ff0acOba
3emuie
OmneIT OpcTena. MaruuTtHoe 1nose
bu6mmoreka [IOK
59 AIEKTPUUECKOTO Toka MaruutHoe
https://m.edsoo.ru/ff0ac1d2
M0JI€ KaTYIIKH C TOKOM
Ypok ¢ ucnoJib30BaHHEM pecypcoB
«Touka pocray. [Ipumenenue
60 ANEKTPOMArHUTOB B TEXHUKE. 0.5 bubnnorexka [JOK
JlaboparopHas pabota "M3yueHue ' https://m.edsoo.ru/ff0ac74a
JIEMCTBUSI MArHUTHOTO MOJIS Ha
MPOBOJIHUK C TOKOM"
bu6mmoreka [IOK
61 DNEeKTPOABUraTellb MOCTOSHHOTO

https://m.edsoo.ru/ff0ac86¢




Toka. Mcnosb3oBanne
ANIEKTPOJBUTATENCH B TEXHUUECKHUX
YCTPOMCTBAX U HA TPAHCIIOPTE.
JlaGopaTtopHnas pabota
"KoHcTpyHnpoBaHue U U3ydeHue
paboThI 31eKTpoABUTATENS"

62

OnbiTel Papajnes. 3akoH
AJICKTPOMArHUTHOW WHTYKIIHH.
[TpaBuio Jlenna

63

Onexrporereparop. CriocoObt
MOJTyYEHUS TIEKTPUUECKON SHEPTUH.
DIIEKTPOCTAaHIIMK Ha
BO300HOBJISIEMBIX HCTOYHHKAX
SHEPTUu

64

[ToaroroBka K KOHTPOJILHOU padboTe
10 TeMe "DIIEeKTPUUECKHE U
MarduTHbIE IBIeHUS"

65

KonTtponpsHas pabota o teme
"DeKTpUUeCKre U MarHUTHbBIE
siBieHUS"

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

66

PeseprublIit ypok. Pabora ¢ Tekctamu
o TeMe "TennoBrle sABIcHUS"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acc5e

67

PeseprublIil ypok. Paborta ¢ Tekctamu
1o teme "[locTosTHHBII
BIEKTPUYECKHI TOK"

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

68

PesepBHelit ypok. Pabota ¢ TekcTamu
o teme "MarauTHele aBiaeHus"

OBIIEE KOJIMYECTBO YACOB I10

68
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I[TPOTPAMME




9 KJIACC

KouunyecTBOo 4acoB DJIeKTPOHHbBbIE
Ne Hara uudposbie
Tema ypoka Konrpoabnbsie IIpakruyeckue
n/n Bcero u3yuyeHusi oOpa3oBaTesibHbIE
padoTsbI padoThbI pecypen

| MexaHnnueckoe IBUKEHUE. |
MarepuanbHas TOUKa

) Cucrema orcuera. OTHOCUTEIBLHOCTD 1 bubmuoreka [{OK
MEXaHNYECKOT'O IBMKECHUS https://m.edsoo.ru/ff0ad474
PaBHOMEpPHOE ITPAMOIMHENHOE bu6nuorexa [IOK

3 1
JBUXKCHUE https://m.edsoo.ru/ff0ad19a
HepaBHomepHOE psIMOJIMHEITHOE

4 nBxeHue. CpeaHsis 1 MTHOBEHHAs! 1
CKOPOCTb

5 [IpssMonrHENTHOE paBHOYCKOPEHHOE | bubnmnoreka [JOK
JIBIOKEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CxopocThb MPSMOJIMHENHOTO

6 PaBHOYCKOPEHHOT'O ABM)KEHUS. 1
I'padux cxopoctu
YPpok ¢ ucnoib30BaHHEM PecypcoB
«Touka pocray. JlJaboparopHas

7 abota "OnpeneneHue yCKOPEHHS 1 1 buomorexa HOK
p p yeKop https://m.edsoo.ru/ff0adb18
TeJa IpU PaBHOYCKOPEHHOM
IBUKEHHUHU 110 HAKJIOHHOM MI0CKOCTH"

2 CBoOoauoe naxenne teir. OIbITh |
T"anunes

9 PaBHOMEpHOE BMKEHUE 110 1 but6mmoreka [IOK




okpy>kHOCTH. [lepros u yactora
obparmenus. JInHeitHas U yrioBas
CKOPOCTH

https://m.edsoo.ru/ff0ael76

10 LleHTpOoCTpEMUTENIEHOE YCKOPEHUE
1 I1epBeriit 3akoH HeroToHa. Bektop bubnmnoreka [JOK
CUIIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akoH HeroTona. Bu6muotexa [JOK
PaBHOelicTBYIOIIAS cria https://m.edsoo.ru/ff0ac72a
13 Tpernii 3akoH HproTOHA. bu6nuorexa [IOK
Cynepnozunus cun https://m.edsoo.ru/ff0ae982
14 Pemenue 3aga4 Ha TpUMEHEHUE bubnunorexa LIOK
3aKoHOB HproTOHA https://m.edsoo.ru/ff0aebbec
15 Cha ynpyrocti. 3akon I'yka ngs?;;?:;(sifgimaecﬂ
16 Pemenue 3agay mo reme «Cuna
YIPYTOCTH
YPpok ¢ ucnosib30BaHHEM pPecypcoB
17 «Touka pocray. JlJaboparopHas bubnmnoreka [JOK
pabota «OnpenenaeHue KECTKOCTH https://m.edsoo.ru/ff0ace28
IPYKUHBDY
bubnmnoreka [JOK
18 Cha TpeHHs https://m.edsofru/fanﬂBvS
19 Pemenue 3agau no reme «Cuina bubmuotexa [JOK
TPEHUS» https://m.edsoo.ru/ff0afa26
Ypok ¢ ucnoJib30BaHHEM pecypcoB
20 «Touxka pocray. JlabopatopHas bu6muoreka [IOK

paborta "Onpenenenne kodhduimenta
TPEHUsI CKOJbXKEHUs"

https://m.edsoo.ru/ff0af8be




Permrenne 3agad mo reMme "3aKOHBI

bubnunorexa LIOK
21 Herotona. Cuna octu. Cuna
" yHpyr https://m.edsoo.ru/ff0atb8e
TpEeHHUsI
Cuia TSKeCTH U 3aKOH BCEMUPHOTO
22 TATOTEHUS. Y CKOPEHUE CBOOOHOTO buGnnorexa LIOK
' p https://m.edsoo.ru/ff0at044
najeHus
Ypoxk-koHpepenuus "JIBuxeHne teia
23 BOKPYT I'PAaBUTALMOHHOTO LICHTPA
(Conneunas cucrema). ['anmaktuxu"
Pemenue 3agay mo teme "Cuia
24 TSYKECTU U 3aKOH BCEMUPHOTO Bubmmorexa [IOK
" p https://m.edsoo.ru/ff0af5{8
TATOTEHUS

’5 [lepBas kocMHUecKasi CKOPOCTb. bubnmnoreka [JOK
HeBecomMocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecHe MaTepraJIbHOW TOUKHU.

%6 AOGCOIIIOTHO TBEPOE TEIO. bubnmoreka [JOK
PaBHOBecue TBEpIOrO TENA C https://m.edsoo.ru/ff0afe36
3aKpEIUIEHHOW OChIO BpallleHUs

27 MowmeHT cuisl. LleHTp TsKReCTH

)8 Pemenne 3amau mo teme "MoMeHT bubnunorexa LIOK
cunsbl. Llentp Tsxectn" https://m.edsoo.ru/ff0b02b4
[ToaroTroBka K KOHTPOIBHOM paboTe MO

29 TeMe "MexaHUYeCKOe IBUKECHUE buGnnorexa LIOK

. , ’ https://m.edsoo.ru/ff0b0408
B3anMmoneiicTBue Ten
KonTtponsHas pabota o teme
30 "MexaHUYEeCKO€e IBIDKEHUE bubmmorexa [OK
. ) ' https://m.edsoo.ru/ff0b06ec
Bzaumopeiictue Ten
31 Nmnynbce Tena. UMmynbse cuiibl. 3aK0H bubnuotexa [JOK




COXpaHEHHUs UMITYJIbCa. YIIPYroe U
HEYIPYTroe B3aUMO/ICHCTBUE

https://m.edsoo.ru/ff0b07fa

32

Pemienne 3aga4 mmo teme "3akoH
COXpaHEHHUsI uMIyJabca'

but6mmoreka [IOK
https://m.edsoo.ru/ff0b096¢

33

VYpok-koHpepenuus "PeakTuBHOE
JIBU)KEHUE B PUPOJIE U TEXHUKE"

34

Mexannueckasi paboTa U MOIITHOCTh

bubnunoreka LIOK
https://m.edsoo.ru/ff0b0al4

35

PabGoTta cuiIbI TSODKECTH, CHITBI
YOPYTOCTH U CHJTBI TPEHUS

bubnunoreka LIOK
https://m.edsoo.ru/ff0b0db8

36

YPpok ¢ ucnoJib30BaHHEM PecypcoB
«Touka pocray. JlJaboparopHas
pabota «OnpeneneHre padOThI CHUITBI
TPEHUS TIPU PABHOMEPHOM JIBMYKCHUHU
TeJa M0 TOPU30HTAITILHOU
TIOBEPXHOCTHY

37

CBs3b 3HEPTUH U PaOOTHI.
IToreHuunanbHas sHEprus

38

Kunernueckas sueprus. Teopema o
KMHETUYECKOU DHEPIUU

but6mmoreka [IOK
https://m.edsoo.ru/ff0b0c32

39

3aKOH COXpaHEHHMs YHEPTHUH B
MEXaHHUKE

40

YPpokK ¢ ucnoJib30BaHHEM PecypcoB
«Touka pocray. JlaboparopHas
paborta «/3yueHue 3akoHa
COXpaHEHHsI SHEPTHI»

bubnunoreka LIOK
https://m.edsoo.ru/ff0b12fe

41

KonebarenpHo€E IBUKEHUE U €TI0
XapaKTePUCTUKU

but6mmorexa [IOK
https://m.edsoo.ru/ff0b1858




42

3aryxaromue KoieoaHus.
Brinyxnennsie konebanus. Pesonanc

bubnunorexa LIOK
https://m.edsoo.ru/ff0b2010

43

MaremaTHuuecKuil U IpyKUHHBII
MasTHUKHU

44

YPpok ¢ ucnoib30BaHHEM PecypcoB

«Touka pocra». Ypok-uccienoBaHue
«3aBUCUMOCTh TIEpPHO/Ia KOJIeOaHuil OT
YKECTKOCTH MPY>KUHBI U MacChl rpy3an

but6mmoreka [IOK
https://m.edsoo.ru/ff0b197a

45

[IpeBpaiienue sHepruu npu
MEXaHUYECKUX KOJIeOaHUIX

46

JlaboparopHas pabota «Onpenenenue
4acTOThI U IEproJia KojebaHuit
NPYKUHHOTO MasITHUKA)

bubnunorexa LIOK
https://m.edsoo.ru/ffOblaec

47

YPpok ¢ uCnoJIb30BaHNEM PecypcoB
«Touka pocray. JlaboparopHas
paborta «I[IpoBepka HE3aBHCHMOCTH
nepuoja konebanuii rpysa,
MIOJIBEIIEHHOTO K HUTH, OT MacChI
rpy3a»

bubnunorexa LIOK
https://m.edsoo.ru/ff0b197a

48

Mexaunueckue BoiHbl. CBOMCTBA
MEXaHU4eCKHUX BOJIH. [IpogosibHbIE 1
MIOIIEPEYHBIE BOJHBI

bubnunorexa LIOK
https://m.edsoo.ru/ff0b21fe

49

VYpok-koH(pepennus "MexaHn4ueckue
BOJIHBI B TBEPJIOM TeEJIE.
Ceiicmuueckue BOJIHBI"

50

3Byk. PacipocTpanenue u oTpakeHue
3ByKa

51

Ypok-uccnenosanue "Hadmonenue




3aBUCHUMOCTH BBICOTEI 3By1<a oT
qacTOTEI"

I'poMKOCTB 3ByKa U BBICOTA TOHA.

52 o
AKYCTHYECKHI pe30HaHC

53 Ypok-koHpepenius "YabTpazByk u bubnmnoreka [JOK
nH(]pa3ByK B IPUPOJIE U TEXHHUKE" https://m.edsoo.ru/ff0b23ca
[ToaroroBka Kk KOHTPOIBHOM paboTe MO

54 TeMe "3aKOHBI COXPAHEHHUS. ng;;g:;;?:z};ﬂ)b 2510
MexaHnueckue KojaeOaHus U BOJIHBI" . '
KonTtponpsHas pabota o teme

55 "3aKoHbI cOXpaHeHusl. MexaHn4ecKue
KoJie0aHuUs U BOJTHBI"

56 DJIEKTPOMArHuTHOE MOJIE. bu6muoreka [IOK
DNEeKTPOMAarHUTHbHIE BOJHBI https://m.edsoo.ru/ff0b2abe

57 CBoMCTBA 2JIEKTPOMAarHUTHBIX BOJIH
VYpoxk-kondepenuus "[lkana

58 AJIIEKTPOMATHUTHBIX BOJIH. bubnmnoreka [JOK
Hcnonb3oBaHue 21EKTPOMAarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JIJIs COTOBOM CBsI3U"
Ypok-uccnenosanue "M3yuenue

59 CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH C ng;;ﬁfg;?rou/lﬁf% Sefie
IIOMOLIBI0 MOOMIILHOTO Tenedona" " ]
Pemenue 3a1au Ha onpeeneHue

60 YaCTOTHI U JJIMHBI 3JIEKTPOMarHuTHOM
BOJTHBI
DneKTpOMarHuTHasl MPUPO/Ia CBETA.

61 CxopocTth cBeTa. BoimHOBBIE CBOMCTBA bubmorexa [IOK

CBC€Ta

https://m.edsoo.ru/ff0b31d0




Hcrounuku ceera. [Ipsmonuneninoe

bubnmnoreka [JOK
62 pacnpocTpaHeHUE CBETA. 3aTMEHUS 1
C P https://m.edsoo.ru/ff0b3658
onHua U JIyHbI
3aKoH OTpaXe€HUs CBeTa. 3epKaia. BuG 110K
noIMoTeKa
63 Pemenue 3anau Ha npuMEHEHME
https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAXKEHHUS CBETA
64 [Ipenomnenue cBera. 3akoH bu6muoreka [IOK
[IPEIOMIICHUS CBETa https://m.edsoo.ru/ff0b3aea
[TonHOE BHYTpEHHEE OTpaKEHUE CBETA.
bubnmnoreka [JOK
65 Hcnonp3oBaHne MOJTHOTO BHYTPEHHETO H
https://m.edsoo.ru/ff0b3cSc
OTpaXeHUSI B ONTHYECKHUX CBETOBOAX
YPpok ¢ ucnosib30BaHHEM pPecypcoB
«Touxka pocray. JlabopatopHas
66 pabora "HccnenoBanue 3aBUCHMOCTH
yria MpeJoMIIeHHs] CBETOBOTO JTy4ya OT
yIJla MaieHusl Ha rpaHulle "BO3ayX-
crexino™"
VYpoxk-koHpepennus "Vcnonp3oBanue
67 MOJTHOTO BHYTPEHHETO OTPaKEHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHASI CBA3b"
bubnunorexa LIOK
68 JInnzel. OnTryeckas cuiia JTUH3bI
https://m.edsoo.ru/ff0b3{2¢c
. bubnmnoreka [JOK
69 [TocTpoenune n3o0paxeHU# B TMH3AX H
https://m.edsoo.ru/ff0b444a
Ypok ¢ ucnoJib30BaHHEM pecypcoB
«Touxka pocray. JlabopatopHas BuG 10K
nonnoTeKa
70 pabora "Onpenenennue GoKycHOTO

PacCTOSHUS U ONITUYECKON CHIIBI
coOuparorie THH3bI"

https://m.edsoo.ru/ff0b4206




71 Ypok-koH(pepenmus "OnTudeckue bubnmoreka [JOK
JIUH30BBIC TPUOOPHI" https://m.edsoo.ru/ff0c0a7e

72 I'na3 kak onrtuyeckas cucrema. 3peHue bubmmorexa LIOK

https://m.edsoo.ru/ff0b4684

7 Ypok-koHpepenius "JlepexTo
3peHus. Kak coxpanuts 3peHue"

Paznoxxenue 6enoro cBeTa B CIIEKTP.

74 OmnswiTel HetoToHa. CnoxxeHue bubnuotexa [JOK
CIIEKTpaJbHBIX I[BETOB. /ucnepcus https://m.edsoo.ru/ff0c0f4c
cBeTa
Ypok ¢ ucnoJib30BaHHEM pecypcoB
«Touxka pocray. JlabopatopHas

75 pabota "OMBITH IO PA3IOKCHHIO bu6muoreka [IOK
0eoro cBeTa B CIEKTP M BOCHPUSATHIO https://m.edsoo.ru/ff0cOe2a
[[BETA MPEMETOB NP UX HAOTIOACHUH
yepe3 IIBETOBbIC QMIBTPHI"

Ypok ¢ ucnoJib30BaHHEM pecypcoB
«Touka poctra». YpOK-IpaKTUKYM

76 "BonHoBbIE CBOMCTBA CBETA:
qucnepceus, THTephepeHIHs 1
mudpaxius'

77 OmnbiTel Pe3epdopna u mianetapHast bu6muoreka [IOK
MOJIC]Ib aTOMa https://m.edsoo.ru/ff0c12a8

78 ITocrynatel bopa. Moaens atoma bopa
Hcenyckanue v MOmIoneHue cBera

79 atomoM. KBauTel. JInuneiiuateie Bubmmorexa [IOK

https://m.edsoo.ru/ff0c144c
CIIEKTPBI
80 VYpok-npaktukyMm "HabGmroneHue bubnuotexa [JOK




CIIEKTPOB UCITyCKaHUS"

https://m.edsoo.ru/ff0c1550

81 PaamoakTMBHOCTD U €€ BUIBI bubmorexa OK
A A https://m.edsoo.ru/ff0c1672
Crpoenue atomHoro siapa. Hyknonnas bu6muoreka [JOK

82
MOJIe]Ib https://m.edsoo.ru/ff0c18ac

23 PaanoakTrBHBIE TpEBpAILICHHUS. bu6muoreka [JOK
N3oTomnsl https://m.edsoo.ru/ff0clal4

%4 Penienue 3aga4 mo teme: bubnunoreka LIOK
"PagnoakTuBHBIE TpEBpaIeHHs " https://m.edsoo.ru/ff0c1b4a

85 [Tepuox nonypacnana
VYpok-koH(pepennus "PanroakTuBHbIE

86 1/131;1 eHI/IS(Il) Bpl'I ; ozne Mﬂe WIIHE bubmorexa [IOK

YACHIULE TPHPOAE, MEAMIIIHE, https://m.edsoo.ru/f0c2126
TEXHHUKE
SnepHblie peakinu. 3aKOHbI
87 COX paHeHESI 3apsiJ0BOTO U MAacCOBOTO bubmorexa [IOK
P AL https://m.edsoo.ru/ff0c1c58
Yyucel

28 DHeprusi CBSI31 aTOMHBIX sifiep. CBs3b bu6muoreka [IOK
MAacChl ¥ JHEPTUHU https://m.edsoo.ru/ff0c1d7a

29 Pemenue 3agau no teme "SnepHeie
peakuun"

90 Peakuuu cuHTe3a u 1eneHus ajaep. bubnmnoreka [JOK
Nctounuku sHeprun CosiHIa U 3BE31T https://m.edsoo.ru/ff0c1e88
Ypok-konpepenmus "SAnepHast

91 sHepreruka. Jlencreus
PaAMOAKTUBHBIX U3ITy4YEHUH Ha KUBbBIE
OpraHu3mbl"

9 [ToaroroBka Kk KOHTPOJIBHOM paboTe MO bu6muoreka [IOK

TeMe "DIEeKTPOMarHUTHOE TOJIE.

https://m.edsoo.ru/ff0c223e




DNIEKTPOMArHUTHBIE BOJIHBI.
KBauToBrie sBieHus"

KonTtponpsHas pabota o teme
"DIeKTpOMarHuTHOE MOJIE.

93
DNEeKTPOMarHUTHBIC BOJHBL.
Ksanrosrie sBienus"
[ToBTOpEeHmE, 0600IICHHE.
94 JIaGopatopHsIe pabOTHI ITO0 KyPC bubmmorexa [OK
| p pv p | ypey https://m.edsoo.ru/ff0c245a
BzanMopelicTBue Ten
[ToBTOpenue, 0600meHNE. Permenune
95 aCUYeTHBIX U KaUueCTBEHHBIX 3a/1a4 110 bubmmorexa [OK
p " " & https://m.edsoo.ru/ff0c2572
teme "TermnoBsie MpoLecChl
[ToBTOpenue, o600meHNE. Permenune
96 aCUYeTHBIX U KaUueCTBEHHBIX 3a/1a4 110 bubmorexa LOK
p " a . https://m.edsoo.ru/ff0c2a22
teme "KIIJ] TenaoBBIX ABUTATEIICH
[ToBTopenue, 06o0eHne. Perenne
97 ACYETHBIX M KAYECTBEHHBIX 3a/1a4 110 buGnnorexa LIOK
p " i[ https://m.edsoo.ru/ff0c2b30
teme "KII/] anekTpoycTaHOBOK
[ToBTOpenue, ob6oduIeHNE.
98 JIaGopatopHsIe pabOTHI ITO0 KYPC bubmmorexa [OK
" patop P " pey https://m.edsoo.ru/ff0c2¢52
CBeTOBbLIE SIBIICHUS
[ToBTOpenwue, 0600meHNe. PaboTa ¢
99 TEKCTaMH 110 TeMe "3aKOHBI bubmmorexa [OK
" https://m.edsoo.ru/ff0c2d6a
COXPAaHCHUS B MEXaHHUKE
[ToBTOpenwue, 0600meHNe. PaboTa ¢
100 Tekctamu 1o teMe "Koiebanus u bubmorexa LOK
" https://m.edsoo.ru/ff0c2e82
BOJIHEI
101 [MoBTOpenue, o606menue. Pabora ¢ bubnunoreka LIOK




TekcTaMu 110 TeMe "CBETOBBIE
saBjeHus"

https://m.edsoo.ru/ff0c3044

[ToBTOpenue, o6obuienue. Padora c

102 TekcTaMu 110 TeMe "KBaHToBas u 1
sanepHas pusuka'
OBHIEE KOJIMYECTBO YACOB I10O 102 7

ITPOTPAMME







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Gusuka, 7 knacc/ Iepoeimkun A.B., OG11ecTBO ¢ OrpaHUYCHHOM
OTBETCTBEHHOCTHIO «J[PODA»; AxmonepHoe o61mecTBo «3maTeascTBo
«IIpocsemenne»

» Gusuka, 8 knacc/ [epopimkun A.B., OGIIeCTBO ¢ OrpaHUYEHHOMN
OTBETCTBEHHOCTHIO «J[PODAY; AkimonepHoe odiectBo «M3aaTenbcTBO
«IIpocseieHue»

» dusuka, 9 knacc/ [lepoimkua A.B., ['yrauk E.M., OG1iecTBO ¢ OrpaHM4eHHOM
OTBETCTBEHHOCTHIO «/[PODA»; AxnimonepHoe 001ecTBo «3maTeascTBo

«IIpocsemenne»

METOAUYECKHUE MATEPUAJIBI IS YUYUTEJIA
https://edsoo.ru/wp-content/uploads/2023/08/O6mmecTBo3Hanue.-Peann3arus-
®I'OC-ocHOBHOTr0-00111er0-00pa3oBaHusi MeToaudeckoe-mocooune-ais-

yuutens.pdf

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
NHTEPHET
NMHTEPHET
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