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HHOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o (u3uke Ha ypOBHE OCHOBHOTO 0O0IIEero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE IMOJIOKEHUN U TpeOOBaHUM K pe3yJibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOM 00pa3oBaTEIbHOM MPOTPaMMBbI, PE/ICTABICHHBIX B
OI'OC 000, a Takxe c¢ yuétoMm eaeparbHOH paboueil MporpaMMbl
BocnuTanusa 1 KoHnenmmu npenogaBaHus yaeOHOTo npeamera «Du3nkay.

Copepxanue mporpaMMmbl MO (HU3UKE HaIMpaBiIeHO Ha (OpMUPOBAHUE
€CTECTBEHHO-HAYYHON I'PaMOTHOCTH OOYYalOIIUXCS U OPTaHHU3alUI0 U3YYCHUS
Gbu3NKK Ha JEeATEeILHOCTHOM OCHOBE. B mporpamme mo ¢u3uke y4UTHIBAIOTCS
BO3MOKHOCTH y4eOHOTo npeamera B peanuzanuu tpedoBannii PI'OC OO0 k
TUTAHUPYEMBIM JIMYHOCTHBIM U METamlpeIMETHBIM pe3yibTaTaM oOydeHus, a
TaK)Ke€ MEXIPEIMETHBIE CBS3U €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB Ha
YpOBHE OCHOBHOTO 00IIIeT0 00pa30BaHuUs.

[Iporpamma 10 (u3UKEe YyCTaHABIMBACT paclpesesieHue Y4eOHOro
Marepualia Mo TrojaMm oOydeHus (MO KjaccaM), NpeajiaraetT MNPUMEPHYIO
MOCIIEIOBATEILHOCTh M3yYEHUS TEM, OCHOBaHHYIO Ha JIOTUKE pPa3BUTHUSA
IPEIMETHOrO COJIEPKaHUs U YUETE BO3PACTHBIX OCOOEHHOCTEN 00yJaroIuXCsl.

[Iporpamma 1o ¢usmke paspaboTaHa C IENbIO OKa3aHUS METOAMYECKOM
MOMOIIIA YYUTEIIO B CO3/IaHUU paboUueil MpOrpaMMBbI IO y4eOHOMY TIPEIMETY.

du3uka SABIAETCA CHUCTEMOOOPA3YIOUIUM JJiI €CTeCTBEHHO-HAYUYHBIX
y4eOHBIX MPEIMETOB, IOCKOJIbKY (U3UYECKHE 3aKOHBI JIeKaT B OCHOBE
IIPOIICCCOB M SBIICHWM, HM3y4aeMbIX XHUMHEH, OHMOJOTHEH, acTpOHOMHEH H
¢usnueckoil reorpaduel, BHOCUT BKJIAJ B E€CTECTBEHHO-HAYYHYIO KapTUHY
MHUpa, TPEIOCTaBIsIeT HauOoyiee SICHbIE OO0pas3lbl MPUMEHEHHUS HAYyYHOTO
METO/1a IO3HAHMSI, TO €CTh CII0C00a MOIyYeHUs JOCTOBEPHBIX 3HAHUN O MHUPE.

OnHa U3 r1aBHBIX 3a7a4 (U3UYECKOT0 00pa30BaHMS B CTPYKType OOIIETO
o0Opa3oBaHusi COCTOUT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYYHON IPAaMOTHOCTH H
UHTEpeca K HayKe y 00y4aroluxcsl.

N3yuenne Qusnkn Ha 0a30BOM ypOBHE TMpeJrosiaracT oOBJaJcHUE
CIIETYFOIIUMHA KOMIIETEHTHOCTSIMH, XapaKTEPHU3YIOITUMHU
€CTECTBEHHO-HAYYHYIO [PaMOTHOCTb:

e HAY4YHO OOBSICHSTH SIBJICHUS;

e OIICHMBATh U MOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHMS;

e HHTEPIPETHUPOBATh JAHHBIE W  HMCIOJB30BaTh  HAy4YHBIC
JI0KA3aTeNIbCTBA ISl TIOJTyYCHUSI BBIBOJIOB.

[lenmu wu3ydeHuss Pu3uku Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
onpenenensl B Konuemnuuu npenogaBanusi yueOHoro mpeamera «DPusnka» B



oOpa3oBaTenbHBIX oOpraHuzauusx Pocculickoii ®enepanuu, pearu3yromInx
OCHOBHBIE 0011€00pa30BaTeNbHbIE MPOTrPaMMbl, YTBEPKJIEHHOW pEIICHUEM
Konnernn MunucrtepcrBa npocseuienust Poccuiickoii ®enepanuu (IpoTOKOI
ot 3 nexadbpst 2019 r. Ne [1K-48H).

ey uzyyenus: pusuMKu:

npuoOpeTeHre MHTepeca U CTPEeMJICHUS OOydarouuxcsi K HaydHOMY
M3YUYCHHIO MPUPOJbI, PA3BUTUE MX HHTEIUICKTYAJIbHBIX M TBOPYECKUX
CIIOCOOHOCTE;

pa3BUTHUE TMPEJACTABICHU O HAYYHOM METOJE TO3HAHUS U
dbopMHpOBaHKE HCCIEAOBATEILCKOTO OTHOUIECHUSI K OKPYXKaIolIUM
SBJICHUSIM;

dbopMupOBaHHE HAyYHOTO MHUPOBO33PEHHUSI KaK pe3ysibTaTa H3y4eHUS
OCHOB CTPOCHMSI MaTepUU U PyHAaMEHTAIbHBIX 3aKOHOB (DU3UKHU;
(dbopMHpoBaHUE MPEACTABICHUN O POJM (DU3UKU JIJIST PA3BUTUS IPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJOTHU;

pa3BUTHE  TPEJCTaBIEHUH O BO3MOXKHBIX cepax  Oymaymien
po¢heCCUOHATIBHON JAESTEIbHOCTH, CBS3aHHOM ¢ (DU3UKOM, TOJATOTOBKA
K JaJIbHEIeMy OOy4eHHUIO0 B ’TOM HalpaBJICHUH.

JlocTKeHHE ITHX IIeJieH MporpaMMbl 1Mo (pu3MKe Ha ypOBHE OCHOBHOTO
o01ero 00pa3oBaHusi 00ECIEYNBACTCS PEIICHUEM CIIEAYIOIINX 3a4aY:

MpUOOpEeTeHUE 3HAHWA O JUCKPETHOM CTPOCHHMHM BEIIECTBA, O
MEXaHUYCCKUX, TEIUIOBBIX, DJICKTPUUECKHX, MATHUTHBIX M KBAHTOBBIX
SIBJIICHUSIX

IpUOOpPETCHUE YMEHUN OIMCHIBATh U OOBSICHATH (PU3HYECCKUEC SIBJICHUS
C MUCTIOJIb30BAaHUEM TIOJTyYCHHBIX 3HAHUN;

OCBOCHHE METOJIOB pEIICHUS MPOCTEHIMMX pacdETHBIX 3aaad ¢
HCITOJTB30BaHUEM buzrIecKux MOJICIICH, TBOPYECKHUX U
IPAKTUKO-OPUEHTHPOBAHHBIX 33]1a4;

pa3BUTHE YMEHMI HaOIIOJaTh TPHUPOIHBIC SBJICHUS W BBITIOJHSTH
OTIBITHI, TAOOPATOPHBIE PAOOTHI U SKCTIEPUMEHTAIILHBIE UCCIICIOBAHNUS C
UCIIOJIb30BAaHUEM U3MEPUTEIBHBIX TTPHOOPOB;

OCBOCHHME mNpuUEMOB paboTel ¢ uH(opMmanued  (puzmyeckoro
coJiepKaHusl, BKIIOYass MHPOPMAIUIO O COBPEMEHHBIX JIOCTHKEHUSIX
(bu3HNKN, aHAM3 U KPUTHIECKOE OIEHWBAaHUE UH(POPMAIINK;
3HAKOMCTBO cO cdepamu  npodecCHoHaIbHON  JIESITEIBHOCTH,
CBS3aHHBIMM €  (PU3UKOW, ¥ COBPEMCHHBIMH TCXHOJOTHSIMH,
OCHOBAHHBIMU Ha JOCTIKCHUSAX (HPU3UUIECKON HAYKH.



Ha uzyuenne pusuku (6a30BbIH YPOBEHB) Ha YPOBHE OCHOBHOT'O OOIIETO
obOpa3zoBaHus oTBOIUTCS 238 yacoB: B 7 kKjlacce — 68 yacoB (2 yaca B HEJIEIIO), B
8 kmacce — 68 vacoB (2 ywaca B Hedeno), B 9 kimacce — 102 gaca (3 4gaca B
HEJICJTIO).

[Ipensaraemelili B mporpaMme no (pu3ukKe rnepedyeHs J1adopaTtopHbIX padoT
U ONBITOB HOCHUT PEKOMEHJATENbHBIM XapakTep, Y4YUTENlb JelaeT BbIOOp
MIPOBEICHMS J1a0OpPaTOPHBIX padOT M OMNBITOB C YYETOM HWHIMBHIYAIbHBIX
0oCOOEHHOCTEeW  00ydwaroluxcsi, CIHCKa OKCHEPUMEHTAIbHBIX  3aJaHHM,
IpeiaraéMbIX B paMKax OCHOBHOT'O TOCYAapCTBEHHOTO 3K3aMeHa 10 (pU3HKeE.



COIEPKXAHUE OBYUYEHUA
7 KIIACC

Pa3nen 1. ®u3uka u e€ poJsib B NO3HAHUM OKPYKAIOLIEro MUpa.

®usuka — Hayka o0 npupoze. SBinenus npupoapl. OU3NYECKUE SBICHUS:
MEXaHUYECKUE, TEMIIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Oduznueckre BenuuuHbL. M3Mepenue ¢usznueckux BenuuuH. Ouznyeckue
npubopsl. [lorpentHocts u3mMepeHuil. MexxayHapoaHasi cUCTeMa €IMHHII.

Kak ¢usuka u japyrue ecTeCTBEHHBbIE HAyKH U3Y4YalOT TMPUPOIY.
EcTecTBeHHO-Hay4YHbIII METOJ MO3HAHUS: HAONIOJAEHUE, TOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIABWKCHUE TUIIOTE3, JKCIIEPUMEHT II0 IPOBEPKE THUIIOTE3,
oObsicHeHHe HaOmogaemMoro spiieHus. OnucaHue QU3NYECKUX SIBICHUN C
ITOMOUIBIO MOJIEIIEN.

JHemoncmpayuu.

1. MexaHW4YeCKHEe, TEIUIOBBIE, JJIEKTPUYECKHE, MArHUTHBIE, CBETOBBIC

SIBJICHUSL.
2. ®usnydeckue NpudOOPbI U MPOIeaypa MPSIMbIX U3MEPEHUN aHAIOTOBBIM
1 U (POBBIM PUOOPOM.
Jlabopamopnuie pabomel u onvimol.
1. Omnpenenenuve 1EHbI AIEHUS Kbl U3MEPUTEIBHOT0 IpUdopa.
2. H3mepeHue pacCTOSAHUM.
3. M3mepenue o0bEMa KUAKOCTH U TBEPOTO TeEA.
4. OrmpeneneHue pa3MepoB MabIX TE.
5. M3mepeHue Temreparypsl NMpy MOMOIIM KUAKOCTHOTO TEPMOMETpaA U
JaT4YAKa TEMIIEPATypHI.

6. IIpoBenenue nccienoBaHus 10 NPOBEPKE TUIIOTE3bI: JAJIbHOCTD MOJIETA
iapyuKa, MYIIEHHONO0 TOPU30HTANIbHO, TE€M OOJblIe, 4YeM OoJibllie
BBICOTA ITyCKA.

Pa3znen 2. IlepBoHayaibHbIe CBeIeHUS 0 CTPOEHNH BelleCTBA.

Crpoenue BemecTBa: aTroOMbl M MOJIEKYJbI, WX pa3Mmepbl. OIbITHI,
JOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILECTBA.

JIBrkeHne dvactul BemiecTBa. CBsA3b CKOPOCTHM JBHKEHMS 4YacTHUI[ C
Temrneparypoil. bpoyHoBckoe nBuxenue, nuddysus. BzaumoelicTBue yacTuil
BELIECTBA: IIPUTSHKEHUE U OTTAJIKHUBAaHUE.

ArperaTHble COCTOSIHUSI BELIECTBA: CTPOEHUE Ta30B, JKUIAKOCTEH H
TBEPBIX (KPUCTALITMYECKUX ) Te. B3aUMOCBS3b MEK/ly CBOMCTBAMU BEIIECTB B



pPa3HBIX arperaTHbIX COCTOSIHUSAX M MX aTOMHO-MOJIEKYJSIPHBIM CTPOCHHUEM.
Oco0eHHOCTH arperaTHbIX COCTOSIHUM BO/IBI.

Jlemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO TBUKECHHSL.

2. Habmonenue nuddyszuu.

3. HaOmionenue  siBaeHud, OOBSICHSIOIIMXCS — MPUTSHKEHUEM WU

OTTAJIKUBAaHUEM YACTHI] BEIIECTBA.

Jlabopamopnwie pabomel u onvimol.

1. OueHka JuamMeTpa aroMa METOJOM PSAOB (C  HMCHOJIb30BaHUEM

dboTorpaduii).

2. OnpIThI 10 HAOTIOJEHUIO TETIJIOBOIO PACILIMPEHUS Fa30B.

3. OnbITel 10 OOHAPYKEHUIO ACUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUS.

Pa3nen 3. /IBu:keHMe U B3aUMOJEHCTBHE Tel.

Mexanudeckoe JIBHKEHHE. PaBHOMEpPHOE W HEPaBHOMEPHOE JBUKECHUE.
Ckopocte. CpenHssi CKOPOCTh IIPYU HEPABHOMEPHOM JIB)KEHHH. Pacyér mytu u
BPEMEHHU JIBUKECHUS.

SBneHne nHepuMM. 3aKOH MHEPUMHU. B3auMOAEHCTBUE TeNl Kak MPUYMHA
M3MEHEHUs! CKOPOCTH [IBMKEHHsI Tell. Macca Kak Mepa WHEpPTHOCTH Tena.
[InotHOCTH BeniecTBa. CBA3b INIOTHOCTH C KOJIMYECTBOM MOJIEKYN B €AUHULE
o0bEMa BelecTna.

Cuita kak XapakTepucTuka B3auMoaencTsus Ten. Cuia ynpyrocTi U 3aKOH
I'yka. MI3MepeHue cuibl ¢ TOMOUIBIO0 TMHAMOMETpa. SIBJIeHHE TATOTEHUS U CUja
TsokecTd. Chila TsDKECTHM Ha JApyrux IulaHetax. Bec Ttema. HeBecomocTs.
CroxeHue cuil, HapaBJIEHHBIX MO OAHON HpsiMOM. PaBHOAECTBYyrOIIAs CHUIL.
Cuna tpenust. TpeHue CKONBXEHUSI U TPEHUE MOKosA. TpeHue B MpUpoAe U
TEXHUKE.

Hemoncmpauuu.

1. HaOmroneHne MexaHM4eCKOro JBUKEHUS Tea.

2. H3mepeHune CKOpOCTU NPSMOJIMHENHOTO IBUKECHUSL.

3. HaOmroneHue siBJIeHUSI HHEPIIUH.

4. HaOmoneHne u3MeHEeHUs: CKOPOCTHU MPU B3aUMOJICHCTBUM TETI.

5. CpaBHeHUME Macc MO B3aUMOJICUCTBUIO TEIL.

6. Cno>keHue cuJjl, HalpaBJIECHHbBIX IO OJTHON MPSIMOM.

Jlabopamopnwie padbomul u onvimol.

1. OmpenenieHUe CKOPOCTH PaBHOMEPHOTO JBIKEHUs (IIapuka B

KUJKOCTH, MOJICTTH AJIEKTPUYECKOTO aBTOMOOMIIS U Tak Jiajee).
2. Omnpepenenue CpeiHE CKOPOCTH CKOJIbKEHHUSI OpycKa WM IIapuKa 1o
HAKJIOHHOM TNIOCKOCTH.



OrnpeneneHue mIOTHOCTH TBEPAOTO TeNA.

4. OmBITHI, TEMOHCTPUPYIOUIUE 3aBUCUMOCTb pacTshKeHUs (Iedopmalin)
MPY>KUHBI OT MPUII0KEHHOUN CUJIBI.

5. OnbIThL, JEMOHCTPUPYIOLIUE 3aBUCUMOCTh CHJIBI TPEHUS CKOJIbKECHUS
OT BEca TeJla U XapaKTepa CONPUKACAIOIIUXCS IOBEPXHOCTEN.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKMIKOCTEN M ra30B.

JaBnenne. CriocoObl YMEHBIICHUS W yBEJIWYCHHUs NaBieHus. JlaBieHue
ra3a. 3aBHCHMOCTb JaBJE€HUS rasa oT 00béma, Temmneparypsl. llepenaua
JABJICHUST TBEPABIMU TEJIaMHU, SKUAKOCTAMH W Ta3zaMu. 3akoH [lackauns.
[THeBMaTHUeCKHE MAalIMHBI. 3aBUCUMOCTH JABJICHUS UIAKOCTH OT TIyOWUHBI.
I'unpocratnueckuit mapagokc. CooOmiaronuecss cocynbl. [ 'uapaBiandeckue
MEXaHU3MBI.

AtMmocdepa 3emin u atMochepHoe naBieHue. [IprudrHbl CylecTBOBaHUS
BO3ymHON 06osouku 3emun. OnbiT Toppuuesu. U3smepenue atmochepHoro
JaBJICHUSI. 3aBUCUMOCTh aTMOC(EpHOro JaBJiCHHUS OT BBICOTHI HAJ YPOBHEM
mops. [Ipubops! 17151 u3MepeHus aTMoc(hepHOTro TaBJICHHUS.

JlelicTBHE€ KUIOKOCTM W Tra3a HAa TNOTPYKEHHOE B HHUX TeJO.
BreirankuBaromas (apxumenoBa) cwia. 3akoH Apxumena. [lmaBanue Ter.
Bo3znyxomnnaBanue.

Jlemoncmpayuu.
3aBUCUMOCTH JAaBJICHUS ra3a OT TeMIepaTyphl.

[lepenaya naBneHus: KUAKOCTHIO U Ta30M.

Coobmraroiuecs: CoOCy/bl.

['mppaBnuueckui npecc.

[IposiBieHue neicTBUS aTMOC(PEPHOTO TABICHUS.

3aBUCUMOCTh BBITAJIKMBAIOIIEH CUJIBI OT 00bEMa MOTPYKEHHOM YaCTH

o v A W N

TEJa M INIOTHOCTH YKUIKOCTH.

PaBeHCTBO BhITAIKMBAIONIEH CUJIBI BECY BBITECHEHHOM KUJIKOCTH.

8. YcioBME TIUIaBaHWsSI TeJ: I[UIABAaHUE WM TOTPYKEHUE TEI B
3aBHCHUMOCTH OT COOTHOIIICHMS IIJIOTHOCTEH Tea U KUJIKOCTH.

Jlabopamopnuie pabomul u onvimol.

1. HccnenoBanne 3aBUCUMOCTH Beca Tejla B BOJEe OT O0O0bEMa

™~

MOTPYKEHHOU B KUJIKOCTb YaCTH TENA.

2. OmnpenenieHWe BBITAJKUBAIOMICH CHUJIbI, JCHCTBYIOIIEH Ha TeJo,
MOTPYKEHHOE B )KUIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKHABAIOIIEH CHIIbI, JECUCTBYIOIIEH Ha
TEJIO B )XUJIKOCTH, OT MACCHI TEJA.



4. OnbIThl, JAEMOHCTPUPYIOIIUE 3aBUCUMOCTH BBITAJKUBAIOIICH CHJIBI,
NEHUCTBYIOIIIE Ha TEeJI0 B JKUJAKOCTH, OT 00BEMA MOTPYKEHHOW B
YKUJIKOCTh YaCTH TeJia U OT IJIOTHOCTH KUIKOCTH.

5. KoHcTpyupoBaHue apeoMerpa WIM KOHCTPYUPOBAHUE JIOAKU U
onpeeIeHNuE €€ TPy30n0AbEMHOCTH.

Paznen 5. PaGoTa 1 MOIIHOCTDH. DHEPrus.

Mexanuueckas padota. MOIIHOCTb.

[IpocThie MexaHW3MBIL: pbIYar, OJIOK, HAaKJIOHHAs IUIOCKOCTh. [IpaBumio
paBHOBecusi pbruara. [IpuMeHeHue mpaBujia pPaBHOBECHS phldyara K OJIOKY.
«3osotoe mnpaBuwio» MexaHuku. KIIJI mnpocteix wmexanusamoB. IIpocTtsie
MEXaHU3MBbI B OBITY U TEXHHUKE.

Mexannueckas dHeprus. KuHeTHdeckass W TMOTCHIMAlIbHAs DHEPTHUs.
[IpeBpamieHre OAHOTO BHUJA MEXAHWYECKOM OHHEPrud B JAPYrod. 3aKoH
COXpaHEHMS SHEPTUU B MEXaHUKE.

Jlemoncmpayuu.

1. IIpuMepbl MPOCTHIX MEXAHU3MOB.

Jlabopamopnwie pabomul u onvimol.

1. Omnpenenenue pabOThl CHIIBI TPEHHUS MPU PABHOMEPHOM JBMKECHUU

TeJla M0 TOPU30HTATIBLHON MOBEPXHOCTH.
2. HccnenoBaHue yciiOBUM PAaBHOBECHS phlUara.
3. Hzmepenue KII/I HaKITOHHOM MIJIOCKOCTH.

4. V3yueHue 3aKOHA COXpaHEHUS MEXaHUYECKON SHEPIHUH.
8 KUIIACC

Pa3neu 6. TensioBble siBJIeHUS.

OCHOBHBIEC TOJIOKEHUS MOJIEKYJIAPHO--KUHETUUECKON TEOPUH CTPOCHHUS
BelmiecTBa. Macca u pa3Mepbl aTOMOB U MOJIeKYJ. OMNbIThl, TTOATBEPKIAIOIINE
OCHOBHBI€ MOJIOKEHUST MOJIEKYJISIPHO-KUHETUYECKON TEOPHH.

Mogenu TBEPAOro, KUIAKOTO W Ta3000pa3HOTO COCTOSIHUM BeEIECTBA.
Kpucrannmuueckue u amopdubie Tena. OObsICHEHHE CBOMCTB ra3oB, KUJKOCTEH
Y TBEPABIX TEJI HA OCHOBE MOJIOKEHUN MOJICKYJISAPHO--KUHETHUYECKOU TEOPHUHU.
CmaurBaHU€ M KanWJUISIpHBIE ABICHUS. TenaoBoe paciiupeHue u cxaTue.

Temneparypa. CBsi3b TeMNEpaTypbl CO CKOPOCTHIO TEILIOBOTO JBHKECHUS
yactull. BHyTpennsss sHeprus. CriocoObl W3MEHEHHs] BHYTPEHHEH JSHEPTHH:
Terionepeaaya M coBepuieHne  paboTHI. Buner  Tenmonepenauu:
TEIUIONPOBOHOCTh, KOHBEKIIUS, U3JIyYEHHE.

KomnuecTBo TEILIOTHL. Y AeabHAs TEMI0EMKOCTD BelleCcTBA. TemIoo0MeH U
TEMJIOBOE paBHOBeCHME. YpaBHEHUE TeruioBoro Oanadca. [lmaBmenue wu



OTBEp/IeBaHUE KPHUCTAJUIMYECKUX BEIIECTB. YJIeNbHAas TEIJIOTa IUIaBJICHUS.
[TapooGpa3oBanue u koHaeHcanus. Mcnapenue. Kunenue. YenpHas TerioTa
napooOpa3oBaHus. 3aBHCHUMOCTh TEMIIEPATYypbl KHUIIEHHS OT aTMOC(EPHOTO

JABJICHMUSL.
BiaxxHoCTh BO31YyXA.
OHeprus TOIIMBA. Y JeNbHAs TEIUIOTa CTOPAHUS.
[Mpunuumner pabotsl TernoBbix asuratenei KIIJ[ temmoBoro nBuratens.
TennoBple ABUTaTENM U 3aIATA OKPYKAIOIIEH CPEJIbI.
3aKOH COXpAaHEHMsI U PEBPALIEHUS SHEPTUU B TEIJIOBBIX MPOLECCAX.
Jemoncmpayuu.

1.

2
3
4.
5

o N o

10.
11.
12.
13.

Hab6nronenue 6poyHOBCKOTO IBUKECHHUSI.

Habmonenune nuddysumn.

HaOnronenue siBieHU CMauyMBaHUS U KaMWJUIAPHBIX SIBIICHUM.
Hab6nronenue TemioBoro paciumpeHus Ted.

N3meHenue naBieHus raza mpu U3MEHEHUH 00bEMa U HarpeBaHUU WITU
OXJIaXKJICHUH.

[TpaBuia u3MepeHus: TEMIIEPATYPhI.

Bue! Termonepenayn.

OxJtaxkieHue Ipu COBEPIIICHUHN pabOTHI.

HarpeBanue npu coBepIiiieHUN padOThl BHEITHUMU CUJIAMHU.
CpaBHeHHE TEIUIOEMKOCTEN PA3JIUYHBIX BEIIECTB.
HabGmronenne xuneuus.

Habnronenune nocTostHCTBA TeMIepaTyphl IPY TUIABICHUHU.
Mojenu TeIIOBBIX JBUTaTelICH.

Jlabopamopnwie pabomul u onvimol.

1.
2.
3.

OnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHHUS.
OnbITHI O BRIPAIMBAHUIO KPUCTAIUIOB TOBAPEHHOM COJIM UJIU caxapa.
OnbIThl O HAOJIIOICHHUIO TETUIOBOTO PACHIUPEHHUS Ta30B, XKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenve gaBjIeHUS BO3ayXa B Oa/IOHE IIMPUIIA.

OnbIThl, 1€MOHCTPUPYIOIIME 3aBUCUMOCTh JIaBJIEHHUS BO3AyXa OT €ro
00bEMa M HArPEBAHUS WA OXJIKICHHUS.

IIpoBepka rHIOTE3bl JHMHEHHOW 3aBUCUMOCTH JUIMHBI CTOJOMKA
KHUIKOCTH B TEPMOMETPUIECKON TPyOKE OT TeMIiepaTyphl.
HaOnronenne w3MeHeHHs BHYTPEHHEM JHEPruM Tejla B PE3yJIbTare
Teryionepeaay U padboThl BHEUTHUX CHJI.

Uccnenosanue siBjaeHUs TEMJI000OMEHA MPU CMEIIMBAHUU XOJOAHOW U
ropsiueu BOJBI.



9. OmpeneneHue KOJMYECTBA TEIUIOTHI, TMOJYYEHHOTO BOJOW MpH
TeII000MEHE C HarpeThIM METAUIMYECKUM LIHJIMHIPOM.

10. OnpenenieHne yaeabHON TEIMI0EMKOCTH BEIIECTBA.

11. MccnenoBanue npolecca HCapeHusl.

12. OnpenesieHue OTHOCUTENIbHOM BIIAXKHOCTH BO3/IyXa.

13. Onpenenenue yaeabHOM TeTUIOTHI IJIaBJICHUS JIbJA.

Pa3znes 7. DiaekTpudeckue 1 MArHUTHbIE SIBJICHHS.

OnekTpuzanus Ten. J[Ba poja sneKkTpuueckux 3apsiaoB. B3zanmogericTBue
3apspKeHHBIX Tell. 3akoH KyloHa (3aBUCHUMOCTh CHJIBI  B3aUMOJCHCTBUS
3apsOKEHHBIX TEJ OT BEJIMYUHBI 3apsIIOB U PACCTOSIHUS MEXK]TY TEJIaMH).

DnekTpuueckoe nose. Hanpssk€HHOCTh 3nekTpudeckoro nons. [Ipuaimn
CYHEPHO3ULINU JICKTPUUECKUX TTOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenmn »iekTpudecknx 3apsaoB. OJNEMEHTAPHBIA  DJIEKTPUYECKUN
3apsia. Ctpoenne aroma. [IpOBOAHWUKM M JIUAJIEKTPUKU. 3aKOH COXPaHEHUS
AJIEKTPUYECKOTO 3apsia.

DJIEKTPUYECKU TOK. YCJIOBHUS CYIIECTBOBAHUS AJIEKTPUUYECKOTO TOKA.
HNcTtouHrku MOCTOSSHHOTO ToKa. JIEMCTBUSI DJIEKTPUYECKOrOo TOKa (TEIIOBOE,
XUMHUYECKOE, MAarHUTHOE). DIEKTPUUECKUHN TOK B KUJIKOCTSIX U ra3ax.

Onektpuueckass nenb. Cuina TokKa. OJIEKTPUUECKOE HANpsHKEHUE.
ComnpoTuBiieHHE TMPOBOAHUKA. YIEIBHOE CONPOTUBICHUE BEIIECTBA. 3aKOH
Oma nns ywactka nenu. [locnepgoBarenbHOe W mapaieIbHOE COCIMHEHUE
MIPOBOIHUKOB.

Pabota ¥ MOIIHOCTH 3NEKTPUYECKOro TOKa. 3akoH J[xoyns—Jlenua.
DONEeKTpUYeCcKue 1EeNu M TMOTPEOUTENN JIIEKTPUUECKOW HHEPruu B OBITY.
KopoTtkoe 3aMbikaHue.

[TocTossHHBIE MarHuThl. B3auMOAEHCTBHME TOCTOSIHHBIX MAarHUTOB.
MarauTtHoe mnojie. MarHuTHoe moJjie 3eMJIM M €ro 3HA4Y€HUE I >KU3HU Ha
3emze. OnbIT Opcrega. MarHuTHOE MoJIe 3JIEKTpUYECKoro Toka. [Iprumenenue
AJIEKTPOMArHUTOB B TE€XHHUKE. J[eliCTBME MAarHMTHOrO MOJsi HAa MPOBOJHHK C
TOKOM. DIIEKTPOJIBUTATENb MMOCTOSTHHOTO TOKa. Hcnonws3oBanue
3JIEKTPOJABUTATENIEN B TEXHUUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

Onbitel @apanes. SIBieHHE SIEKTPOMATHUTHOW WHAYKUMH. [IpaBuiio
Jlenma. Dnextporenepatop. CrmocoObl MOMYYEHUS SJICKTPUYECCKON DHEPTHUH.
DNEKTPOCTAHITMN Ha BO30OHOBIISIEMbBIX HCTOYHUKAX YHEPTHUH.

Jemoncmpayuu.

1. DnekTpusauus Ted.

2. JIBa poja 3JEKTpUUECKHX 3aApSIOB U B3aUMOJICMCTBHUE 3apsiKEHHBIX

TelL.
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25.

Y CTpOUCTBO U IEUCTBUE IEKTPOCKOIIA.
DIIEKTpOCTaTUYECKAS] HHAYKIHS.

3aKOH COXPAHEHMS JEKTPUUECKHUX 3aPSI0B.
[IpOoBONHUKY U JUBTIEKTPUKH.

MopaenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUUYECKOTO MOJIS.
M cTOYHMKY TOCTOSTHHOTO TOKA.

JIeHCTBUSA DIEKTPUYECKOTO TOKA.

. DJIEKTPUYECKHI TOK B JKHUJIKOCTH.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

["a30BbI1H pa3psia.

HN3mepenune cuipl Toka aMIepMETPOM.

N3mepenue 3JIeKTpUYeCcKOro HanpsHKeHUsI BOJIbTMETPOM.

Peocrar u marazuH CONpOTUBIECHUN.

B3anMopaelicTBHE ITOCTOSHHBIX MAarHUTOB.

MoaenvupoBaHHE HEBO3MOKHOCTH PA3JICJICHUS TTOJTFOCOB MAarHUTA.
MoaenupoBaHre MArHUTHBIX MOJIEH MOCTOSSHHBIX MATHUTOB.
OmneIT Dpcrena.

MarauTtHOE€ 1oJje ToKa. DJIEKTPOMarHur.

JleliCTBHE MAarHUTHOTO MOJIs HA TPOBOJHUK C TOKOM.
DJIEKTPOJBUTATENb TOCTOSTHHOTO TOKA.

HccnenoBanue siBIICHUA 3JIEKTPOMAarHUTHOW MHIYKIIUH.

OmnebiTel @apanes.

3aBUCUMOCTh HANPaBICHUS HHAYKIIMOHHOTO TOKAa OT YCJIOBHUM €ro
BO3HMKHOBCHHUSI.

DJIEKTPOreHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopnwie pabomul u onvimol.

1.

o v kW

OnpITel 1O HAOMIOACHUIO DJIIEKTPHU3AUUU TeJl MUHAYKIUEH U MpHU
CONPUKOCHOBEHHH.

HccnenoBanue AEUCTBUS AJIEKTPUYECKOTO TOJS Ha IMPOBOJHHUKU U
TURJIEKTPUKHU.

C6opka u mpoBepka pabOoThI JEKTPUUECKOH LIETIH MOCTOSHHOTO TOKA.
N3mepenue u peryampoBaHie CUIIbI TOKA.

N3mepenue u peryaupoBaHie HAMPS>KEHUS.

HccnenoBanue 3aBUCHMOCTH CHIIBI TOKA, UIYILIETO YEPE3 PE3UCTOP, OT
CONPOTHUBJICHUS PE3UCTOPA U HAIIPSHKEHUS HA PE3UCTOPE.

OnbIThI, JEMOHCTPHUPYIOIIHE 3aBUCUMOCTb ANEKTPUYECKOTrO
CONPOTHUBJICHUSI MPOBOJAHUKA OT €ro JJIMHBI, IUIOMIAJAU MONEPEYHOro
CEYEeHMS U MaTepuana.



8. HpOBepKa ImpaBujia CJIOKCHHUA HaHp}I)KeHHﬁ IIpu MOoCJICAOBATCIIBHOM
COCINHCHUU ABYX PC3UCTOPOB.
9. HpOBCpKa ImpaBujia JJisi CHAJIbI TOKa IIPH HapalICJIbBHOM COCAMHCHHUN

PE3UCTOPOB.

10. Onpenenenne pabOTHl  AIEKTPUUYECKOTO TOKA, HMIYIIETO 4epes
pe3ucTop.

11. OmpesiesieHHe MOITHOCTH DJCKTPUYECKOTO TOKA, BBIICIICMON Ha
pesucTope.

12. MccnepoBanye 3aBUCUMOCTH CHJIBI TOKA, UAYIIErO Yepe3 JJAMIIOUKY, OT
HaIpPsDKEHUS Ha HE.

13. Onpenenenne KII/] HarpeBarens.

14. UccnepoBaHre MarHUTHOTO B3aUMO/IEMCTBUS TOCTOSIHHBIX MarHUTOB.

15. I3yyeHne MarHuTHOTO TOJs TMOCTOSHHBIX MAarHUTOB TMPU HX
O0OBEIMHEHUU U Pa3JICIICHUH.

16. MccnenoBanue JEHUCTBHSI  JJEKTPUYECKOTO TOKAa HAa MArHUTHYIO
CTpEJIKY.

17. ONBITBL, JEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIBI B3aUMOJECUCTBUS
KATyIIKAd C TOKOM M MarHuTa OT CWJIbl TOKA M HAlpaBJICHHUs TOKa B
KaTyIIKE.

18. MI3yueHue AeiCTBUS MarHUTHOT'O MOJISl HA IPOBOJHUK C TOKOM.

19. KoHcTpyHpoBaHue U n3y4eHue padoThl AIEKTPOIBUTATENS.

20. M3mepenne KIIJI anekTpoaBuraresibHOW yCTaHOBKH.

21. ONBITEL N0 HCCIAEAOBAHUIO SIBIICHUSI JJIEKTPOMAarHUTHOW WHIYKIUU:
UCCJIEIOBAHNE W3MEHEHUI 3HAYECHMsI U HANPABJICHHS WHIYKLIHOHHOIO

TOKA.
9 KUIIACC

Pa3nen 8. MexaHnuyeckue siBJIeHHS.

Mexannueckoe nBuxeHue. MarepuanpHas Touka. Cucrema oTcuéra.
OTHOCUTENTBHOCTh MEXAHWYECKOTO JIBHKEHUS. PaBHOMEpHOE MpSMOJIMHENHOE
newxkeHue. HepaBHomepHoe mnpsmonuHeiiHOoe  nBukeHue. CpenHsas w
MTHOBEHHAsl CKOPOCTB Teja IIPU HEPABHOMEPHOM JBHKEHHH.

Yckopenue. PaBHOyckOpeHHOE NpsIMOJIMHEHHOe aBmkeHue. CBoOOIHOE
nagenue. OnbITsl [ annes.

PaBHOMepHOE BUKEHUE 10 OKpYXHOCTHU. [leprnoa u yactora oOpaieHus.
JIvHeHas u yrioBasi CKOpOCTH. LIeHTpoCcTpeMUTENIbHOE YCKOPEHHUE.

Ilepeii 3akoH Herorona. Bropor 3akon HeroTona. Tperuii 3akoH
Herorona. [IpuHnmn cynepro3unuu cui.



Cuna ynpyroctu. 3akoH ['yka. Cwiia TpeHMs: cujla TPEHUsSI CKOJIBKEHHS,
CUJ1a TPEHUs MTOKOS, IPYTHE BUJIBI TPEHHUS.

Cuna TSHKECTH M 3aKOH BCEMUPHOTO TSATOTEHHs. Y CKOpeHHE CBOOOIHOTO
nangenus. JIBmwxenue manet Bokpyr CosHua. [lepBas kocMuyeckasi CKOpPOCTb.
HesecoMocTh 1 IEperpysKH.

PaBHOBecue MmaTepuanbHOM  TOUYKH. AOCOIIOTHO  TBEPAOE  TEIO.
PaBHOBecHe TBEPAOro Tena C 3aKpEIUVIEHHOW OChIO BpalleHHs. MOMEHT CHIIBL.
LlenTp TsKECTH.

Nmnynec Tena. W3meHenue wummynbca. Mmnynse cunbl.  3akoH
COXpaHEHUs UMITyJIbca. PEakTUBHOE JBUKEHUE.

Mexannueckass pabota U MouHOCTh. PaboTa cuil TsbKECTH, yNpyrocTH,
TpeHusi. CBA3b dHEpPruM U padoThl. [loTeHIManbHas SHEPrus Tena, MOJHATOTO
HaJl TIOBEPXHOCTBIO 3eMiM. lloTeHIMampHAs HHEPrUs CKATOW IPYKUHBI.
Kunetnueckas sHeprus. TeopeMa 0 KHHETUYECKON SHEPTUU. 3aKOH COXPAHEHUS
MEXaHUYECKOW SHEPIHH.

Jlemoncmpayuu.

1. HaGnrogeHne MEXaHMYECKOro JIBHKEHHSI Tella OTHOCHUTEIBHO Pa3HBIX

TEJI OTCUETA.

2. CpaBHEHHME IyT€W M TPACKTOPHUM JBMXKEHHS OJHOTO M TOrO K€ Tela
OTHOCUTEJIBHO Pa3HbIX TEJl OTCUETA.

N3mepenrie CKOpOCTH M YCKOPEHUS MTPSIMOJIMHEWMHOTO JIBUKEHUS.
HccnenoBanue npru3HaKOB PaBHOYCKOPEHHOTO ABUKEHUS.
HaGnronenue aBMXKEHUS Tella MO0 OKPYKHOCTH.

o v kW

HaGntonieHne MexaHWYecKuX SIBJICHUHM, MNPOUCXOMAAIIUX B CHCTEME
orcu€ra «Temexka» Nnpu €€ paBHOMEPHOM U YCKOPEHHOM JBHXKCHUU
OTHOCUTEJIbHO KaOMHETa (PU3HUKHU.
7. 3aBUCHMOCTb YCKOPEHUS TEJIA OT MACCHI TEJla U IEMCTBYIOLIEW HA HETO
CUJIBI.
8. HaOmronmenue paBeHCTBA CUJT TIPU B3aUMOACHCTBUU TE.
N3meHnenue Beca Tesna pu yCKOPEHHOM JBHKECHUM.
10. [Iepenaua nMnysnbca pyu B3aUMOJICUCTBUU TEN.
11. [IpeoOpa3zoBaHust SHEPTUM NPU B3aUMOICUCTBUU TEll.
12. CoxpaHeHHe UMITYJIbCa IPU HEYIIPYTOM B3aHUMOJEHCTBUH.
13. CoxpaHeHHe UMITyJIbCca IPU a0COTIOTHO YIPYTOM B3aUMOACHCTBUU.
14. HaGntogeHne peakTUBHOTO ABUKECHHUS.
15. CoxpaHeHHe MEXaHUYECKON SHEPTUU MPU CBOOOAHOM MaJICHUU.
16. COXpaHEHHE MEXAHUYECKOW OHEPruu NpPU JBWKEHUU Tela O]
JNEVUCTBUEM IIPYKUHBI.



Jlabopamopnsie pabomol u onvimol.

1. KoncTpyupoBanue Tpakra Iuisl pa3roHa U JaJdbHEUIIEr0o PaBHOMEPHOIO
JBIKCHUS IIIAPUKA U TEJICHKKH.

2. Ompenenenne CpeHel CKOPOCTH CKOJBXEHUS OpyCcKa WU JBUIKEHUS
[IapyKa M0 HaKJIOHHOW IUTIOCKOCTH.

3. OnpeneneHue yCKOpPEHUs Tella MPU PABHOYCKOPEHHOM JIBM)KEHUU 10
HAKJIOHHOU TIOCKOCTH.

4. WccnenoBaHue 3aBUCUMOCTH IyTH OT BPEMEHH MPU PAaBHOYCKOPEHHOM
JBUKEHUU 0€3 HauyallbHOM CKOPOCTH.

5. IlpoBepka TrHUIOTE3bI: €CIW TMPU PABHOYCKOPEHHOM JBWXEHHH 0Oe€3
HAaYaJIbHOM CKOPOCTH MYTH OTHOCSTCA KaK PsJ HEUYETHBIX YHUCEI, TO
COOTBETCTBYIOIINE TPOMEXYTKH BPEMEHHU OJIMHAKOBBI.

6. MccrnegoBaHue 3aBUCUMOCTH CHUJIBI TPEHHUSA CKOJIBXKEHUS OT CHIIbI
HOPMAaJIbHOTO JaBJICHUS.

Omnpenenenue kodhduieHTa TPEHU CKOIBKEHUS.

8. OmnpexneneHue KECTKOCTH MPYKUHBI.

Onpenenenue padbOTHl CUJIBI TPEHUS] MPU PABHOMEPHOM JIBUKEHUU
TeJia M0 TOPU3OHTAIBHOM MOBEPXHOCTH.

10. OmpezienieHne  pabOTHl CHIIBI  YOPYTOCTH MpU TOABEME Tpy3a C
UCIIOJIb30BAaHUEM HEMOABMYKHOTO U MOJABUKHOTO OJIOKOB.

11. I3ydeHue 3aKkoHa COXpaHEHUSI YHEPTHUH.

Paznen 9. Mexannuyeckue KoJieOaHUS U BOJIHbI.

KonebarenbHoe nBmwxkeHue. (OCHOBHBIE XapaKTEPUCTUKH KOJICOAHUM:
IIEpUOJI, YacToTa, amIuITyda. MareMaTU4eCKuid W NPYKUHHBIA MasTHUKU.
[IpeBparienue sHeprUM MpU KOJIEOATEITHHOM JABUKCHUU.

3aryxatouue  kosieOaHus.  BpIHyxJeHHble  KojeOanus. Pe3onaHc.
Mexannueckne BoJIHbI. (CBOWCTBA MEXAHWYECKHMX BOJH. I[IpomonbHble U
nonepevyHble BOJIHBL. JIIMHA BOJHBI M CKOPOCTh €€ pacnpoCTPaHEHHS.
MexaHnuecKkue BOJIHBI B TBEPJOM TEJE, CEHICMUYECKUE BOITHBI.

3Byk. ['poMKOCTh 3ByKa ¥ BbicOTa ToHAa. OTpaxkeHue 3Byka. MHbpa3Byk u
yJIbTPa3BYK.

Jemoncmpayuu.

1. HaOmronmenue kosieO0aHui TENI MOJ AEHCTBUEM CHIIBI TSHKECTU U CHIIBI
YIOPYTOCTH.

Ha6nronenue konebanuii rpy3a Ha HUTH U Ha MIPY>KUHE.
HaOmronenue BeIHYXICHHBIX KOJIEOaHUM U pe30HaHCA.
Pacnpoctpanenue npo10IbHBIX U MOMEPEYHBIX BOJIH (HA MOIEIH).
Ha6nronenue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

ik W



6. AKyCTUYECKUI PE30HAHC.
Jlabopamopnsie pabomul u onvimol.
1. OmpeneneHne 4YacTOThl W TIEpPHOJA KOJEOAHWN MaTEeMaTHYECKOTO
MasiITHUKA.

2. OrmpepeneHne 4acTOThl U IEpUOJIa KOJeOaHUN MPY>KUHHOTO MassTHUKA.

3. HccnenoBanue 3aBUCHUMOCTH Mepuoa KoJeOaHWl MOABEHICHHOTO K
HUTHU TPpy3a OT JJIMHBI HUTH.

4. WccnenoBaHWe 3aBUCMMOCTH MeEpHOJia KOJIEOAHWM  MPYKUHHOTO
MasiTHUKA OT MacChl rpy3a.

5. IIpoBepka HE3aBUCUMOCTH TEpHOJia KoJeOaHUil Tpy3a, MOABEIIEHHOTO
K HUTH, OT MacChl Ipy3a.

6. OnbITBI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTb MepHojia KoyieOaHui
MPY>KUHHOTO MasiTHUKA OT MAacCChl IPy3a U KECTKOCTHU MPYKUHBI.

7. V3MepeHue yckopeHusi CBOOOHOIO MaJICHUS.

Pa3znes 10. D1eKTpOMArHUTHOE 1MOJI€ U JIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMarHUTHOE  MOJie.  DJIEKTPOMarHuTHbIe BOJHBI.  CBONCTBa
AJEKTpOMarHuTHhIX BOJH. [Ilkama »snexkTpoMarHUTHBIX BOJH. Vcmolsib3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JJII COTOBOM CBSI3HU.

DJeKTpoMarHuTHas npupoja ceera. CKopocTh cBeTa. BOJTHOBBIE CBOMCTBA
CBETA.

Jemoncmpayuu.

1. CBoNCTBa 3JIEKTPOMAarHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnwie pabomul u onvimol.

1. M3yyeHue CBOMCTB AJIEKTPOMATrHUTHBIX BOJIH C TTIOMOIIBI0 MOOHMIIBHOTO

TenedoHa.

Paznen 11. CBeroBble IBJICHUS.

JlyueBas  mopenp  cBera. HMcrounwkum  cBera.  IIpsMosmHernoe
pactipoctpanenue cBeta. 3atMmenuss Connua u Jlynel. OTpaxeHue cBeTa.
[Tnockoe 3epkaino. 3aKoH OTpaKEHUsI CBETA.

[Ipenomnenue cBera. 3akoH mnpesnomiieHus cBeTa. llosHoe BHyTpeHHee
oTpakeHue cBeTa. Vcmosib30BaHWE TIOJTHOTO BHYTPEHHETO OTPaKECHUS B
ONTHUYECKUX CBETOBOAAX.

Jlmaza. Xom mywert B smn3e. OnThdueckas cuctema Qoroarnmnapara,
MHUKpPOCKOTIa M Tejeckomna. ['J1a3 kak onTudeckas cucteMa. bin3opykocTh U
JaNbHO30PKOCTb.

Paznoxenue Oenoro cera B cnekrtp. Onbitel HetoToHa. CroxeHue
CIIEKTpaJIbHBIX IIBETOB. J{ucnepcus ceera.



Jlemoncmpayuu.

1. IlpsamonuHelHOe pacpOCTpaHEHUE CBETA.

2. OtpaxeHue cBerTa.

3. Ilomydyenue wu300paxkeHW! B TIUIOCKOM, BOTHYTOM U BBIIYKIOM

3epKajax.

[IpenomiieHue cBeTa.

OnTuyeckuil CBETOBOJ.

Xop jtydeil B coOuparoniei JInH3e.

XO0JI qy4der B pacCEUBAIOLIEH JIUH3E.

[Tonyuenune n300paxeHuii ¢ TOMOIIbIO JIUH3.

[Tpunuun aeiicTBus GoroanmnapaTa, MUKPOCKOIA U TEJIECKOIA.

10. Monenb riaasza.

11. Pa3noxenue 6e10ro cBeTa B CIEKTP.

12. [lomyuenue Oenoro cBera Npu CIOKEHUH CBETA PA3HBIX 1IBETOB.

Jlabopamopnuie pabomul u onvimol.

1. HccnenoBanue 3aBUCHUMOCTH yIJia OTPa)KEHUs CBETOBOTIO JIyya OT yrja
MaJCHMUS.

2. HW3ydeHne xapakTepUCTHK H300paKeHHUs IPeIMETa B TNIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCHMOCTH yTIjla IMPEJIOMIIEHHUS CBETOBOIO Jiyda OT
yIJia najeHusl Ha TPaHULE «BO3LyX—CTEKIIO».

4. llomyueHue n300pakeHH ¢ MOMOIbIO COOUPAIOILLEH JTHH3BI.
Omnpenenenne  (POKyCHOTO  pacCTOSHUS W ONTHYECKOH  CHIIBI
coOuparomie JTMH3HI.

6. OINBITHI MO PA3JI0KEHUIO OEJI0r0 CBETA B CHEKTP.

OnbITHl IO BOCHPUSTHIO LIBETA MPEIMETOB IIPU UX HAOIIOJEHUH Yepe3
L[BETOBbIE (DUIIBTPHI.

© 0 N O U o

Paznen 12. KBaHTOBBIE SIBJICHUS.

Omnewitel Pezepdopaa u mianerapuas moaens atoma. Monens atoma bopa.
Hcnyckanue u norsounieHue ceeta aroMoM. KBaHThl. JInHevaTeie CIIEKTPHI.

PamnoaktuBHoCTh. Anbda-, Oeta- u ramma-uznydeHus. CtpoeHue
aToMHOro  snpa. Hyknonnas Mozens  atomMHOro  sgpa.  M3ortomsl.
PaanoaxtusHble npespaienus. [lepuon nomypacmnana aTOMHBIX sI€ED.

SnepHble peakiuu. 3aKOHBI COXPAHEHMS 3apsI0BOIO U MAaCCOBOTO YHCEIL.
DOHeprus cBsi3M aTOMHBIX Anep. CBsA3b Macchl U 3HEpruu. Peakuuu cuHTE3a U
nenenus saep. crounuku sneprun ConHIa U 3BE3 .

SnepHas sHepretuka. JIeMCTBUsI paaMOAaKTUBHBIX M3JIyYCHUN Ha >KUBBIC
OpraHU3MBI.

Jemoncmpayuu.



CnexTpbl U3ITy4eHUS U MOTJIOLIEHUS.

CnexTpel pa3auvHbIX Ta30B.

CnekTtp BoJOpoOa.

Habmonenue TpekoB B kamepe Bunbcona.

Pabora cuérunka HOHM3UPYIOUIUX U3JTyYCHUH.

Perucrpanus uzinydeHus NpupoaHbIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnwie pabomuel u onvimol.

1. HaOmioneHue CrIoMIHbIX ¥ TUHEHYATHIX CIIEKTPOB U3ITYUCHHUS.

2. HccnenoBaHue TPEKOB: UBMEPEHHUE SHEPTHH YACTULBI IO TOPMO3HOMY

nytu (1o gororpadusim).

3. W3mepeHnue pagnoakTuBHOro (oHa.

IHoBTOpHUTE/IBbHO-00001AOIIUI MOAYJIb.

[ToBTOpHUTENHEHO--0000IIAOIINIMA MOAYJTb npeaHa3HavYeH JUISt
CUCTEeMaTHU3allUM U O00OOIIEHHS MPEIMETHOTO COJAEpKaHUS U  OIbITa
JESTeIbHOCTH, IPUOOPETEHHOTO MPU U3YUYEHHUU BCETO Kypca (PU3MKH, a TaKKe
JUIS TIOATOTOBKM K OCHOBHOMY TOCYJIAapCTBEHHOMY 3K3aMeHy MO (u3UKe AJis
oOy4Jaronuxcsi, BBIOPABIIMX ATOT YYEOHBIN MPEIMET.

[Ipn u3ydyeHHH OAHHOTO MOJYJS PEATU3YIOTCS M CHUCTEMATU3UPYIOTCS
BUJBl JIEATEIBHOCTH, HAa OCHOBE KOTOPBIX oOOecreunBaeTcs JOCTHKEHUE
OpEeIMETHBIX W METalmpeIMETHBIX IUIAaHUPYEMbIX pe3yJbTaToB OO0y4YeHUS,
(opMHpyeTCs €CTECTBEHHOHAYYHAs] TPAMOTHOCTh: OCBOEHUE HAYYHBIX METOJ/IOB
MCCJIEIOBAHMS SIBJICHUN MPUPOJIbI U TEXHUKHU, OBJIAJCHUE YMEHUSIMU OOBSICHITh
(¢u3nuecKkue sBJICHUSA, PUMEHSSI NOJyYCHHbIE 3HAHUS, pellaTh 3a/ladyd, B TOM
YHCJIe KAUECTBEHHBIE U DKCIIEPUMEHTAJIBHBIE.

[IpyHUIMIIMAaTbHO ~ JNEATENBHOCTHBIM  XapakTep  JaHHOIO  pasjena
peanu3yeTcs 3a CUET TOro, 4TO 00yYarOUIMECs BBIMOIHSIOT 3aJaHusl, B KOTOPBIX
UM IIpeJiaraeTcs:

Ha OCHOBE IIOJIYYEHHBIX 3HAHUM pacro3HaBaTh U HAay4YHO OOBSACHATH

o v A Wk

dbusnueckue SBICHUS B OKPYIKAIOIIEH MPUPOJIE U TIOBCETHEBHOM KU3HH,

MCIIOJIH30BaTh HAYYHBIE METONBI MCCIENOBAHUS (DU3NYECKUX SIBICHUH, B
TOM YHUCJIC IJISI IPOBEPKU TUMIOTE3 U TTOJTYUECHUSI TEOPETUUYECKUX BBIBOJIOB;
OOBSICHSTh HayYHbIE OCHOBBI HauOOJE€ BAXKHBIX JOCTHKEHUU COBPEMEHHBIX
TEXHOJIOTUM, HAaIpUMEp, MPAKTHUYECKOTO  HCIOJb30BAHUA  PA3JIMYHBIX
HWCTOYHUKOB 3HEPTMM HA OCHOBE 3aKOHA MPEBPAILCHUS W COXPAHEHHUS BCEX
W3BECTHBIX BUJIOB YHEPTUHU.



IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuenne ¢u3nku Ha ypOBHE OCHOBHOro 00ImIero o0pa3oBaHMs

HaMpaBJIeHO Ha JOCTIKEHHE JIMYHOCTHBIX, METAaNpeAMETHBIX U IMPEeIMETHBIX
00pa30oBaTENbHBIX PE3YJIbTATOB.

B pesymnbrare wusydeHus (GU3MKHM Ha YPOBHE OCHOBHOTO OOIIEro

oOpazoBanmsi y oOyuaromerocss OyayT chOpPMHpPOBAHBI  CIEAYOIIHEC
JUYHOCTHBIC Pe3yJIbTaThl B YaCTH:

1) mIaTpHMOTHYECKOr0 BOCIIMTAHUS:

— TMpOsBJICHUE HHTEpeca K HCTOPUM U COBPEMEHHOMY COCTOSIHUIO
poccuiickoi (huU3NYecKo HayKH;

— IIEHHOCTHOE OTHOIIICHUE K JIOCTHKEHUSIM POCCUNCKUX YUEHBIX--(U3UKOB;
2) rpamaaHCKOro M TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

— TOTOBHOCTb K AaKTUBHOMY Yy4YacTHIO B OOCYXJIEHUU OOIIECCTBEHHO
3HAUYMMBIX M OTHUYECKUX TPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM
MPUMEHEHUEM JOCTIKEHUN (PU3UKH;

— OCO3HaHHME BAKHOCTU MOPAIBHO--3TUYECKUX MPUHIUIIOB B JACATEIBHOCTH
YYEHOT0;

3) 3cTeTH4eCKOro BOCIIUTAHMSI:

— BOCITPUSITUE ICTETUUECKUX KAYeCTB (DU3NUECKON HAYKH: €€ TApMOHUIHOTO
MOCTPOCHMUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOTO MMO3HAHUSA:

— OCO3HAHWE IEHHOCTH (U3MUYECKOM HAyKH KaK MOIIHOTO WHCTPYMEHTA
MO3HAHWS ~ MHUpPA, OCHOBBI  Pa3BUTHUS  TEXHOJOTHM,  BaKHEUIIEH
COCTaBIIIIOLIEN KYJIbTYPBI;

— pa3BUTHE HAYYHOU JI0003HATETHLHOCTH, MHTEpPECa K HUCCIET0BATEIHCKOM
JeATEIIbHOCTH;

5) d¢opmupoBaHusi KYyJAbTYPbl 30pPOBbSI U  3MOLIMOHAJIBLHOIO
0J1aronoJIy4us:

— OCO3HaHHME IIeHHOCTH Oe3omacHOro oOpa3za JKM3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BaXKHOCTU TpaBuUil 0€30MacHOro MOBEJICHUSI Ha
TPaHCIIOPTE, Ha JIOPOrax, C JIEKTPUUYECKUM U TEIUIOBBIM 00OPYJI0BaHUEM B
JIOMAITHUX YCIIOBUSIX;

— c(opmMupoBaHHOCTh HaBBIKA PeQIIEKCHU, MPU3HAHKWE CBOETO MpaBa Ha
OIMOKY M TaKOTO K€ MpaBa y APYroro 4ejaoBeKa;

6) Tpy10BOI0 BOCIIMTAHMSI:



— aKTUBHOE y4YacTHE B PEIICHUHM NPAKTUYECKUX 3a/ay (B paMKaX CEMbH,

oOpa3oBaTenbHON OpraHW3allid, TOpOJaa, Kpas) TEXHOJOTHUYECKOW U

COLIMAJIbHON HAMpPaBIEHHOCTH, TPEOYIOMHUX B TOM 4YHCIEe U (PU3HUECKUX

3HAHUM;

e — HHTEpEC K MPaKTUYECKOMY H3YUYECHHIO TpodeccHii, CBI3aHHBIX ¢ (PU3UKOM;

e 7)3K0JIOrHYECKOr0 BOCIIMTAHUSA

e — OpPHUEHTAIUS HAa MPUMCHCHHE (PU3NUECKUX 3HAHWUU JJIS PEIICHUsS 3a7ad B
00JIaCTH OKpY’KAIOIIeH cpeibl, MJIAHUPOBAHUS TMOCTYIKOB M OIEHKH HX
BO3MOKHBIX MOCJIEACTBUAN JIJIs1 OKPYKAIOLIEH CPEJIbI;

e — OCO3HaHUE II00aJBbHOTO XapakTepa 3KOJOTHYECKUX MPOoOIeM U MyTel ux
peleHus;

e §8) ajanTanum K U3MEHSIOIIUMCS YCJIOBHAM COUMAIBLHON U NMPUPOAHOM
cpeabl:

e — MOTPEOHOCTh BO B3aMMOJCHCTBUM TPHU BBINOJHEHUU HUCCICAOBAHUU U

MPOEKTOB (U3HUECKOM HAMPaBICHHOCTH, OTKPBITOCTH OIBITY M 3HAHUSIM

APYIux;

e — TIOBBIIICHUE YPOBHSA CBOEH KOMIIETEHTHOCTH 4Ye€pe3 MPAKTUUYECKYIO
JIEATEIIbHOCTD;

e — TMOTPeOHOCTH B (QPOPMUPOBAHWUU HOBBIX 3HAHUN, B TOM YHCIE
dbopmMynupoBaTh UIEH, TMOHATHUS, TUNOTE3bl O (U3UYECKUX OOBEKTaX U
SBJICHUSX;

e — OCO3HaHWE Je(PUIUTOB COOCTBEHHBIX 3HAHUNW M KOMIIETEHTHOCTEU B
00nacTH (GU3HKHY;

e — IUIAHUPOBAHUE CBOETO PA3BUTHUS B MPUOOPETCHUM HOBBIX (PU3MUECKUX
3HAHUI;

e — CTpPEMJICHHE aHaJu3UpOBaTh U BBISBIATH B3aUMOCBSI3M MPUPOJBIL,
oOllecTBa U HKOHOMHUKH, B TOM YHCJIE€ C HCHOJb30BaHHEM (PU3MUECKUX
3HAHMU;

e — OIICHKAa CBOUX JCHCTBHM C y4ETOM BIIMSIHUS Ha OKPYKAIOILIYIO Cpeny,

BO3MOKHBIX [NI00ATBHBIX TOCIIEICTBUM.
METAINIPEAMETHBIE PE3YJIBTATBI

B pesynprare ocBoeHHs TporpaMMbl MO (pU3MKe Ha YpOBHE OCHOBHOTO
oOmero  oOpa3zoBaHust y  oOywatomierocss  OyayT  cOpMHUPOBAHBI
MeTanpe/aMeTHbIe pe3yJbTaThl, BKJIIOYAIOLIHE NO3HABaTEJbHbIC



yHUBEpCalbHble Yy4eOHBbIE JCHCTBUSA, KOMMYHHUKATUBHBICE YHHUBEPCAJIbHbBIE
yueOHbIE IeUCTBUS, PETYJISATUBHbIC YHUBEPCAIbHBIC YUeOHbIE IEUCTBUS.

Ilo3naBaTeibHbIE YHUBEPCAJIbHBIE YUeOHbIE /1eiliCTBUS

Ba3oBble Jijornueckue 1eiicTBUA:

BBISIBJSITh UM XapaKTEPU30BaTh CYIIECTBEHHBIC TPU3HAKH OOBEKTOB
(sBIICHMI);

yCTaHABIMBATh CYIIECTBEHHBIM MpPU3HAK KIACCU(PHUKAINN, OCHOBAHUS
U1l 000OIIEHUS U CPABHEHUS;

BBISIBIIATh 3aKOHOMEPHOCTH W TIPOTHUBOPEUHS B paccMaTPHBAEMBIX
dakTax, MaHHBIX W HAONIOACHUSIX, OTHOCSIIMXCA K (U3HMUECKUM
SIBJICHUSIM;

BBISIBIIATH MPUYUHHO--CJICACTBEHHBIC CBS3H MIPH U3YICHUH (U3HUICCKUX
SABIIGHUHA W TPOLECCOB, JeJiaTh BBIBOJABI C  HCIOJH30BAHUEM
JIEAYKTUBHBIX W WHIYKTUBHBIX YMO3AKITIOUCHHH, BBIIBUTATh THIIOTE3BI
0 B3aMMOCBSI35X (PU3MUECKUX BEJINYUH;

CaMOCTOSTENIbHO BBIOMpATh CHOCOO pelieHus ydeOHOM (u3nuecKon
3aa4n (CpaBHEHHE HECKOJIBKUX BapUAHTOB PEIICHHUs, BRIOOP Hanboiee
MOJIXOIAIIETO C YUETOM CAMOCTOATEIHHO BBIICTICHHBIX KPUTEPHUER).

Ba3oBrle ucciieqoBareLCKue 1eMCTBUSA:

UCIIOJI30BaTh  BOIPOCHI ~ KaK  MCCJIEIOBATEIbCKUA  MHCTPYMEHT
NO3HAHUS;

MPOBOJIUTH IO CAMOCTOSITEBHO COCTaBJIEHHOMY IUIAHY  OIIBIT,
HECJIOKHBIN (DU3MYECKUN HKCIIEPUMEHT, HEOOJIbILIOE MCCIEI0BaHNE
(bU3UYIECKOTO SIBJICHUS,

OLICHMBAaTh HA MPUMEHUMOCTb U JIOCTOBEPHOCTb HH(OPMALHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;
caMOCTOSITeNIbHO  (OpPMYJIUPOBAaTH OOOOIIEHHS ¥  BBIBOJBI IO
pe3yibTaTaM NpOBEIEHHOTO HAOIIOACHMS, OTIbITA, UCCIEIOBAHUS;
MPOrHO3MPOBATh BO3MOXKHOE JalibHEHIlee pa3BUTHE (PU3MUECKHUX
MPOLIECCOB, @ TaKXK€ BBIABUIATH MPEAMNOIOKEHUS 00 MX Pa3BUTHH B
HOBBIX YCJIOBUSAX U KOHTEKCTaX.

Pabora ¢ unpopmaumeii:

MIPUMEHSTH PA3JTMYHbIE METObI, HTHCTPYMEHTHI U 3alPOCHI TIPHU TTOUCKE
1 0TOOpe MHGOPMAINH WIIA JAHHBIX ¢ YIETOM MPEIOKEHHON yIeOHON
(bu3uYeCKON 3a1a9H;



aHaJIM3UPOBaTh, CHUCTEMAaTU3HPOBATh U MHTEPIIPETUPOBATH
UHGOPMAITUIO PA3TUYHBIX BUIOB U POPM IIPEICTABICHHUS,;
CaMOCTOSITENIbHO BBIOMpAaTh ONTUMANbHYIO (OpMY MpeAcTaBICHUS
uH(pOpMallMM M WLIIOCTPUPOBATh pEIIaeMble 33Jaud HECJIOXKHBIMU
cXeMmamu, IuarpaMmmamMu, HTHOU rpaukoi U MX KOMOMHAIIMSIMHU.

KoMMmyHnKaTHBHBbIE YHHBeEpPCAJIbHbIE Y4eOHbIe NeiCTBUS:

B X0Ji¢ 00CYX/IeHUs1 yueOHOTo MaTepuaia, pe3ylbTaToB J1a00paTOPHBIX
paboT UM TPOEKTOB 3a/JaBaThb BOMPOCHI MO CYLIECTBY OOCYKIaeMOM
TEMBl M BBICKa3bIBaTh WJEH, HALEJICHHBIE Ha pEIICHHUE 3aJayd U
nojepxaHue 01arokenareaIbHOCTH OOLICHMS;

CONOCTAaBIISATh CBOHU CYXKJIECHHS C CYXICHUSMH JPYIMX YYaCTHUKOB
auanora, oOOHapyKUBaTh Pa3audKe U CXOJICTBO MO3ULINN;

BBIPAXKATh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;
NyOJIMYHO MPEACTaBIATh PE3YJIbTaThl BBIMNOJHEHHOTO (DHU3HUECKOTO
OTbITa (IKCIIEPUMEHTA, UCCIIEJOBAHMSI, IPOEKTA);

NOHMMAaTh W  HMCHOJI30BaTh  IPEUMYIIECTBA  KOMAaHJIHOM W
WHJUBUYyaJIbHOM paOOThl MPU PEIIEHWHM KOHKPETHON (Qu3nyecKkon
poOJIEMBI;

OPUHUMATh LEIM COBMECTHOM  JI€ATEIIBHOCTH, OpPraHU30BbIBAThH
AecTBUsl 1o €€ JOCTMKEHMIO: paclpeleNaTh poyid, O00CyXIaTh
MPOIECCHl M Pe3yJbTaThl COBMECTHOM paboThl, 0000IIaTh MHEHHS
HECKOJIBKMX JIFOJICH;

BBIMIOJIHSATH CBOK YacTh PaOOThI, JOCTUTasi KAYECTBEHHOTO PE3yJIbTaTa
[0 CBOEMY HAIPABIICHUIO U KOOPIWMHUPYS CBOU JEUCTBUS C APYTMMU
YIEHAMH KOMAaHJIbl;

OLICHMBATh KaY€CTBO CBOETO BKJaJa B OOIIMI MPOAYKT MO KPUTEPHUSM,
CaMOCTOSTENbHO C(HOPMYITHUPOBAHHBIM YYaCTHUKAMHU B3aUMOJICUCTBHUS.

PeryasiTuBHbIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranuzamnus:

BBISIBIIATH TPOOJIEMBI B KU3HEHHBIX W YYCOHBIX CHUTyaIMsX,
TpeOYIOIIUX JJIs petieHust GPU3NIeCKUX 3HaAHUK;

OPUEHTUPOBATHCSA B PA3IMYHBIX MMOJAXO0JAaX MPHUHATUS PEIICHUI
(MHOUBHYyaTbHOE, MPUHIATHE PEUICHUS B TPYyIIE, MPUHITHE PELICHUM
TPYIION);

CaMOCTOSITENIbHO COCTaBIIATH aJTOPUTM pelieHus (HU3NIEeCKo 3amaadn
WIM T[UIaHa HCCIEAOBaHUS € Y4YE€TOM HMEIOIIMXCA PECypcoB U



COOCTBEHHBIX  BO3MOXKHOCTEH, apryMEHTHpPOBaTh  Ipeajiaracmbie
BapUaHTHI pEIICHU;
JienaTh BBIOOp U OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTpOJIL, 3MOHI/IOHaHLHblﬁ HHTEJJICKT .

JaBaTh aJCKBATHYIO OLEHKY CUTyalluM W Ipe/laraTe IUIAaH €€
U3MCHEHMUS;

OOBACHATh MNPUYUHBI JIOCTHKEHHUS (HEIOCTHMIKEHUS) PpE3yJbTaToOB
JeSITeIbHOCTH, AaBaTh OI[CHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTUBBI B I€ATEILHOCTH (B TOM YHCIIE€ B X0 BBIIIOJHEHUS
(u3nyecKkoro HcciIeOBaHUS WIM TPOEKTa) HAa OCHOBE HOBBIX
OOCTOSITENILCTB, U3MEHUBIIMUXCS CUTyalldil, YCTAaHOBJIEHHBIX OLIMOOK,
BO3HUKIINX TPYIHOCTEW;

OLICHMBATh COOTBETCTBHUE PE3YyJIbTaTa LEIH U YCIOBHSIM;

CTaBUTh ce0s Ha MECTO JPYroro 4ejJoBeKa B XOJE CIopa WU
JUCKYCCUM Ha HAy4YyHYK TEMy, I[IOHMMaTb MOTHBBI, HaMEpPEHHUs U
JIOTHUKY JpYroro;

MIPU3HaBaTh CBOE MPAaBO HA OIIMOKY MPHU PEIICHHH (PU3MYECKHUX 3a7ad
WJIM B YTBEPKICHUSAX Ha HAYYHBIE TEMbI U TAKOE K€ MPABO JAPYTOro.

HPEIMETHBIE PE3YJIBTATDI

K koniy oOydenust B 7 KJjacce NpeIMETHbIE pe3yJabTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUM:

UCIIOJIb30BaTh TMOHATHUS: (U3MYECKHE W XUMUYECKUE SIBJICHUS,
HaOII0eHUE, SKCIEPUMEHT, MOJIEb, TUIOTE3a, AUHULBI (PU3HUUECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHUS BEUIECTBA (TBEPOE,
KHUJIKOE, Ta3000pa3HOE), MEXaHWYECKOE JBWKEHHE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, MNPSAMOJUHEHHOE), TPACKTOpHsS, PABHOJEHUCTBYIOLIAS
cuna, gedopmarus  (ymnpyras, —IUIaCTHYECKasl)), HEBECOMOCT,
COOONIAOIINECS COCYbL;

paznuuath sBieHUA (auddy3us, TEmIoBoe JBMKEHHUE YaCTHII
BEILIECTBA, PABHOMEPHOE JIBH)KEHHE, HEPAaBHOMEPHOE JIBH)KCHHUE,
UHEPLMS, B3aUMOJICUCTBUE TEJl, paBHOBECHME TBEPABIX TEI C
3aKpEIUIEHHOW OCBhIO BpAIllCHUS, TM€pefada JaBJICHUsS TBEPABIMU
TeJaMU, XHUAKOCTSAMU W Ta3aMu, aTtMoc(hepHOe IaBiIeHHE, IUIaBaHHE
T€l, NPEBPAILCHUS MEXAaHWYECKOM SHEPruv) IO ONHCAHUI0 UX
XapaKTEPHBIX CBOMCTB M HA OCHOBE OMNBITOB, JAEMOHCTPUPYIOIIMX
JaHHOE (PU3UYECKOE SIBJICHUE;



pacro3HaBaTh IPOSBIECHUE W3YUYEHHBIX (PU3NUYECKUX SBJICHUU B
OKpY’KaIOIlleM MHpE, B TOM 4YHcie (PU3MUECKHUE SIBICHUS B IPHUPOJIE:
MIPUMEPBI JBWKEHUS C PA3IMYHBIMU CKOPOCTSIMU B JKUBOW U HEKUBOU
NpUPOJE, NEHUCTBHUE CWIBI TPEHUS B NPUPOJAE U TEXHUKE, BIUSHUE
aTMoc(epHOTro AAaBJICHUS Ha KUBOM OpraHu3M, IUIaBaHUE PbIO, pblYaru
B TEJE YEJIOBEKa, IIPU 3TOM IEPEBOAUTH IPAKTHYECKYIO 3ahady B
y4eOHYI0, BBIJICIATH CYIIIECTBEHHBIE CBOMCTBA (TPU3HAKHN) (PU3NUECKUX
SIBJICHUIM;

OMUCHIBATh HW3YYCHHBIE CBOMCTBA Tel M (DU3HUECKUE SIBICHUA,
UCTIONB3ysl (PU3MYECKUE BEIWYMHBI (Macca, O0bEM, IUIOTHOCTH
BELIECTBA, BPEM, ITyTh, CKOPOCTb, CPEAHSSA CKOPOCTh, CHJIa YIIPYT'OCTH,
CUJa TSKECTH, BEC TeJjla, CWIa TPEeHHs, JaBjieHue (TBEPIOro Teia,
KUJKOCTH, Tra3a), BBITAJKHUBAIOLIAs CHJIAa, MEXaHW4YecKas paboTa,
MOIL[HOCTb, IIJIEYO CHJIBI, MOMEHT CHJIbl, KOA((ULIUEHT MO0JE3HOrO
NENCTBUSA MEXaHU3MOB, KHHETUUYECKAsI M TOTEHIMAIbHAS DHEPTUS), IPU
ONHCAaHUU MPaBUWIBHO TPAKTOBATh (PU3NYECKUN CMBICI HCIOJIb3YEMBIX
BEJIMYMH, WX OO0O3HAYEHUS M E€IUHULBI (PU3NYECKUX BEIUYHH,
HaxoJIUTh (DOPMYJIbI, CBSI3bIBAIOIINE JAHHYIO (PU3MUYECKYIO BEJIMUMHY C
APYTMMU BEJIUYMHAMH, CTPOUTH IpaUKU H3yYEHHBIX 3aBUCUMOCTEU
(U3UYCCKUX BEIIMYHH,

XapaKTepHU30BaTh CBOWCTBA Tell, (PU3WYECKHE SIBICHUS U TPOLECCHI,
WCIIONb3Yysl MpaBUa CIOXEHUs CUl (BIOJIb OJHOW NPSIMOiA), 3aKOH
I'yka, 3axon Ilackans, 3akoH Apxumesna, IpaBUJIO PaBHOBECHs pblyara
(Onmoka), «3070TO€ TpPaBUJIO» MEXAaHUKH, 3aKOH COXpaHEHUs
MEXaHUYECKOW 3HEpruu, Mpu 3TOM JaBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA M 3aIIMChIBATh €r0 MaTEMAaTUYECKOE BbIPAKEHUE;

OOBACHATH (pU3MYecKue SBIEHUS, MPOLECCHl U CBOMCTBA Tel, B TOM
YuClI€ W B KOHTEKCTE€ CHUTyallMil IPaKTUKO-OPUEHTUPOBAHHOIO
XapakTepa: BBISBIATh NPUYMHHO--CIEICTBEHHBIE CBSI3HU, CTPOUTH
oOBsicHEeHHE U3 1—2 JOrMyecKux IIaroB ¢ Omopod Ha 1-2 M3ydeHHBIX
CBOMCTBa  (DU3MYECKUX  SIBJICHUHM, (PU3NYECKUX  3aKOHA  WJIHU
3aKOHOMEPHOCTH;

pemiath pacy€THble 3aJaud B 1—2 AEWCTBUSA, HMCHOJB3YS 3aKOHBI U
(dopMyIibl, cBsi3bIBatONINEe (GU3NYECKUE BEIMUYMUHBI: HA OCHOBE aHajIM3a
yCIIOBUS 3aJaud  3alUChiBaTh KpaTKOE YCIOBUE, IIOJICTABIATH
¢u3nueckre BeIUYUHBI B (POPMYJbI M MPOBOJIUTH PACUEThI, HAXOIUTh
CIIPaBOYHBIE JaHHbIE, HEOOXOAMMBIE ISl PEIICHUs 3a7ad, OLEHUBATH
PEATUCTUYHOCTD MOTYYCHHON (PU3UYECKON BETUUHHBI;



pacrno3HaBaTh MPOOJIEMbI, KOTOPHIE MOXHO pPELIUTh MPU IOMOIIU
(¢u3nyeckux METOAOB, B ONHCAaHMM HCCJIENOBAaHUS  BbLAEIATH
MPOBEPSIEMOE MPETIOT0KEHNE (rumoresy), pas3nu4aTh u
MHTEPIPETUPOBATH MOYUYCHHBIN pe3yabTaT, HAXOAUTh OIIMOKU B X0OJI€
OTIbITA, JIEJIaTh BBIBOJIBI [10 €TO PE3YJIbTaTaM;

OPOBOJUTH OIBITHI IO HAOJMIOJCHUI0 (PU3NYECKUX SBICHUNA WIN
¢uznyeckux  CBOMCTB  Telm:  (OpMYyIUpOBAaTH  MIPOBEpsieMbIe
MPEANOJIOXKEHNU, COOMpaTh  yYCTAHOBKY M3  IPEJIOKEHHOIO
000pyI0BaHus, 3aITUCHIBATH X0/ OIBITa U (POPMYJIUPOBATH BHIBOJIBI;
BBINIOJIHATH IPSIMBIE M3MEPEHUsI PACCTOSIHUS, BPEMEHHU, MacChl Telna,
o0bEMa, CUJIBI M TEMIEpaTyphl C MCIOJIb30BAHUEM AaHAJIOTOBBIX U
nM(ppoBBIX MPUOOPOB, 3aMUCHIBATh MOKAa3aHUA MPUOOPOB C YUYETOM
3a/IaHHOM a0COJIFOTHOW MOTPENTHOCTH U3MEPEHUM;

IPOBOJUTH MCCIIE0BAHUE 3aBUCUMOCTH OJHOM (PU3MUECKON BETUUMHBI
OT JIPYroi C UCHOJIb30BaHUEM IPSMBIX U3MEpPEHUH (3aBUCUMOCTH IIYTH
PAaBHOMEPHO ABWXKYILEroCs Tela OT BPEMEHH JABWKECHHUS TEJA, CHIIBI
TPEHUS CKOJIbKEHHSI OT Beca Teja, KauecTBa 00pabOTKM MOBEPXHOCTEM
TE€J U HE3aBUCUMOCTH CHUJIbI TPEHHS OT IUIOIIAJIA CONPUKOCHOBEHUS
TEJ, CWIbl YIPYTOCTH OT YJIMHEHUS IPYKUHBI, BBITAIIKUBAIOIIEH CHJIBI
OT 00BéMa MOTPYKEHHOM YACTH Tela M OT IUIOTHOCTH YKHUIKOCTH, €€
HE3aBUCUMOCTH OT IUIOTHOCTH TeJjla, OT TJyOWHBI, Ha KOTOPYIO
IOTPYKEHO TEJO0, YCIOBUN IUIABAHUS TEJI, YCIOBUN PAaBHOBECHS pblyara
1 OJIOKOB), y4acTBOBaTh B IJIAHUPOBAHUM Y4YEOHOrO HCCIEAOBAaHMS,
coOuparb  yCTaHOBKY W BBIIOJHATH  HM3MEPEHMs,  CIeays
OpeUIOKEHHOMY —IUIaHy, (UKCUPOBaTh pPE3yJbTaThl IMOJTYYEHHON
3aBUCUMOCTH (DU3UYECKUX BEJIMYMH B BUJE MPEIIOKEHHBIX TaOIUI] U
rpauKoB, AeNIaTh BHIBOABI [0 pe3yJbTaTaM UCCIIEAOBAHMS;

IPOBOJUTh KOCBEHHBIE M3MEpPEHHUs (PU3MUECKUX BEIMYMH (TUIOTHOCTH
BEILIECTBA JKUIKOCTH W TBEPAOrO Tejld, CUila TPEHUS CKOJIbKEHUS,
NABJICHUE BO31yXa, BBITAIKMBAIOIIAS CHJIA, JEHCTBYIOIIAs Ha
NOTPY>KEHHOE B JKUJAKOCTb TEJNO, KOI(DPHUIMEHT MOJNE3HOro AeHCTBUSA
OPOCTBIX MEXAHU3MOB), CleAysl MPEIIOKEHHON HWHCTPYKUUU: TNpHU
BBITIOJTHEHUH M3MEPEHUN coOMpaTh 3KCIEPUMEHTAIbHYIO0 YCTAHOBKY U
BBIYMCIIITh 3HAYEHUE UCKOMOM BEJIMUYNHBI;

coOno/laTh MpaBUjia TEXHUKM 0O€30MacHOCTHM Mpu  pabore ¢
71a00paTOPHBIM 000PYAOBAHUEM;



e YKa3bIBaTh MPUHLMUIIBI ICUCTBUS MPUOOPOB U TEXHUUECKUX YCTPOUCTB:
BEChI, TEPMOMETpP, JTUHAMOMETP, COOOIAIOIINECS COCYIbI, OApOMETD,
phIyar, MOBKHBIN M HETIOABMKHBIN 0JI0K, HAKJIOHHAS TNTIOCKOCTH;

e XapaKTEepU30BaTh MPHUHIMIBI JACHCTBUS HW3YYECHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOPOM HA WX OmucaHus (B TOM YHCIIE:
NOAIINIHUKYN, YCTPOWCTBO BOJAONPOBOJA, THUAPABIMYECKUNA IIpeECC,
MaHOMETp, BBICOTOMEp, MOPIIHEBONH HACOC, APEOMETP), MCHOJIb3Ys
3HAHUS O CBOMCTBaX (M3WYECKUX SIBJICHUH W HEOOXOAMMBIC
¢du3rdecKue 3aKOHbI M 3aKOHOMEPHOCTH;

e TMPUBOAUTH TpUMEPHl (HAXOAUTh HMHPOPMAIMIO O TPUMEPAX)
IPAKTUYECKOTO MCIOIB30BAHUS (PU3NYECKUX 3HAHWUU B MOBCEIHEBHOU
KU3HU 711 o0ecriedeHus 0e30MacHOCTH MpU OOpallleHuH ¢ IpruoopaMu
Y TEXHUYECKUMU YCTPONCTBAMH, COXPAHEHUS 3/I0POBbS U COOIIOICHUS
HOPM 3KOJIOTUYECKOTO TIOBEJICHUS B OKPYKAIOLIEN CPELE;

e OCYIIECTBIATh OTOOp HCTOYHMKOB uH(pPopMmanuu B HMHTepHeTe B
COOTBETCTBHUM C 3aJlaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
MMEIOIIMXCSA 3HAHUU M TYyTEM CpPAaBHEHUSI PaA3JIMYHBIX HCTOYHUKOB
BBIJICTISATh MH(OpPMAIIUIO, KOTOpas SIBISETCS MTPOTHUBOPEUMBON WU
MOJKET OBITh HEIOCTOBEPHOM;

e HCMOJBb30BATh TMPU BBHIMOJHEHWH Yy4E€OHBIX 3aJlaHUd  HAyYHO--
MONYJISIPHYIO JINTEPATYPy (PU3UYECKOTO COJIEpKaHUs, CIPABOYHBIE
Marepuasibl, pecypchl cetu  HMHTepHeT, BiageTh NpUEMaMHU
KOHCTIEKTHUPOBAaHUSI TEKCTa, MpeoOpa3zoBaHuss WHGOpPMAILMU U3 OJHOU
3HAKOBOM CHCTEMBI B JIPYTYIO;

e CO3/1aBaTh COOCTBEHHBIE KpaTKWE MUCHMEHHBIE M YCTHBIE COOOIICHHUS
Ha OCHOBE 2—3 MCTOYHUKOB MH(MOpMauu (U3NIECKOTO COACPKaHUs, B
TOM 4Hclie TyOJUYHO JejaTh KpaTKhe COOOIIEHHUS O pe3ysbTarax
NPOEKTOB WM YYEOHBIX HCCIEAOBaHHWM, TPH OSTOM TPaAMOTHO
WCIIOJIh30BaTh M3YYCHHBIM TOHSATHWHBIA ammapar Kypca (Qu3ukw,
CONPOBOK/IaTh BBICTYINICHUE MIPE3CHTALIUEH;

e TPU BBINOJHEHUH YYEOHBIX MPOEKTOB M UCCIEIOBAHUM pacIpeiessiTh
00sI3aHHOCTH B T'PYINE B COOTBETCTBUU C MOCTABJICHHBIMHU 3aJlauyaMH,
CIEAUTh 3a BBHIMOJIHEHWEM IUIaHA JACHCTBHI, aJeKBaTHO OILICHUBATH
COOCTBEHHBIM BKJQJA B JICITEIBHOCTh TPYNIBI, BBICTPAUBATH
KOMMYHUKAaTUBHOE B3aUMOJICHCTBHUE, YUUTHIBAsI MHEHHUE OKPYIKAIOIITUX.

K xonmy oOydenuss B 8 kJjacce npeaMeTHbIE pe3ysbTaThl Ha 0a30BOM

YPOBHE JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD y OOYHAIOIIUXCS YMEHHUI:



UCIOJb30BaTh TIOHATUSA: Macca M pa3Mepbl MOJIEKYJ, TEIJIOBOE
JIBUKEHHE aTOMOB M MOJIEKYJ, arperarHble COCTOSIHHS BELIECTBA,
KPUCTAITTMYECKHE U aMOop(HbIe Tela, HACBHIIICHHBIA M HEHACHIIIEHHBIN
map, BJIOKHOCTb BO3AyXa, TeMIepaTypa, BHYTPEHHsSA DSHEPTHUs,
TEIUIOBOM  JBUTaTeldb, HJIEMEHTApHBIM  JJIEKTPUUECKUN  3apsii,
AJIEKTPUYECKOE TMO0JI€, IMPOBOJHUKUA U JUAIEKTPUKU, MOCTOSHHBIN
AIIEKTPUYECKUI TOK, MArHUTHOE TI0JIE;

pa3nnyaTh SBIEHUS (TETUIOBOE PACUIMPEHUE U CxKaTHe, Terlonepenaya,
TEIUIOBOE  paBHOBECHE, CMauMBaHWE, KAMWULSIPHbIE  SBICHHUS,
UCIapeHue, KOH/ICHCaLus, IUIaBJICHUE, KpUCTAJUIM3ALUS
(oTBepaeBaHME), KWUIIEHHE, TeIulonepenada  (TEIIONpOBOJHOCTD,
KOHBEKIUSA, U3TyYEHHUE), dIEKTPU3ALMS TEJ, B3aUMOJCICTBUE 3aps0B,
JACHCTBHS AIIEKTPUIECKOTO TOKa, KOPOTKOE 3aMbIKaHUE,
B3aUMOJIEMCTBUE MarHUTOB, JEMCTBIE MATHUTHOIO OJI HA TPOBOAHUK
C TOKOM, DOJEKTPOMarHuTHas MHIYKIUS) IO OINUCAHUIO HUX
XapaKTepHBIX CBOWCTB M HA OCHOBE OINBITOB, JEMOHCTPUPYIOLINX
JaHHOE (PU3UYECKOE SIBJICHUE;

pacrmo3HaBaTh MPOSBICHUE W3YYCHHBIX (PU3UYECKUX SBICHUHA B
OKpY’KaloIlleM MHpE, B TOM 4YHciie (PU3MUECKHUE SIBICHUS B MPUPOJIE:
MNOBEPXHOCTHOE HATSPKEHME W KalWJUIAPHBIE SIBJICHUS B MPUPOJIE,
KpUcCTaulbl B mpupone, uzinydeHue CoiiHLa, 3amep3aHue BOJOEMOB,
MOpCKHe Opu3bl, o0Opa3oBaHHE pOCHI, TyMmaHa, UWHEs, CHera,
AIIEKTPUYECKUE sBIEHUS B aTMmocdepe, JIEKTPUUYECTBO IKUBBIX
OpraHM3MOB, MarHMUTHOE Tojie 3eMiH, Jpeild MoIarcoB, poib
MarHUTHOTO TOJIS Ui JKU3HU Ha 3emile, MOJIIPHOE CHUSIHUE, IIPU 3TOM
NEepPeBOUTh  NPAKTHUECKYI0 3aJadyy B  y4eOHYIO,  BBIICHATH
CYILIECTBEHHbIE CBOMCTBA (TPU3HAKH) (PUINYECKUX SBICHUN;
ONUCHIBATh HW3YYECHHbIE CBOMCTBA Tel M (U3HUECKUE SIBICHUA,
UCTIONB3YSl  (U3MUECKHE BEIUYMHBI (TeMIleparypa, BHYTPEHHsS
SHEprusi, KOJIMYECTBO TEIUIOTHI, YZEJIbHas TEIIOEMKOCTh BEIIECTBa,
ylenbHasg TEIoTa IUIABJICHMS], yAelbHAsg TEeIUloTa napooOpa3oBaHMS,
ylenbHasg TEIIoTa CropaHus TOIUIMBA, KO3(PQPUIMEHT MOJE3HOTO
JICHCTBUS TEIJIOBOM MAIllMHBI, OTHOCUTENIbHAs BJIAXXHOCTh BO3/1yXa,
AIIEKTPUYECKUI 3apsii, cuja TOKA, OJJIEKTPUYECKOE HaINpsKEeHHE,
COTIPOTUBIIEHUE TIPOBOJHWKA, YyIEIHHOE COMPOTHUBIICHUE BEIIECTBA,
paboTa U MOIIHOCTh AJNEKTPUIECKOTO TOKA), MPU OMHCAHUU TPABUIHHO
TPAKTOBATh (PU3UUECKHI CMBICI UCTIOJIb3YEMbIX BEJTMUNH, 0003HAYCHUS
U €IMHUIBI PU3NYECKUX BEIUYMH, HAXOIUTHh (DOPMYIIbI, CBSI3bIBAIOIINE



JTaHHYI0 (U3UYECKYI0 BEJIMYHMHY C JAPYTMMH BEJIMYMHAMHU, CTPOUTH
rpauKy U3y4EHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;
XapaKTepU30BaTh CBOWCTBA Tel, (PU3WUYECKHE SBICHUS W TIPOIECCHI,
WCHOJIb3yI OCHOBHBIE  IIOJIOKEHUSI  MOJICKYJISIPHO--KUHETHYECKOU
TEOpUU CTPOCHUSI BEIIECTBA, NPHUHIIMI CYNEPIO3UINU Toyied (Ha
KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHUs 3apsna, 3akoH Owma ams
y4acTka 1enu, 3akoH Jxoynsa—JIeHna, 3aKkoOH COXpaHEHUsI SHEPTUH, TIPU
ATOM JlaBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA M 3alKCHIBaTh €r0
MAaTEMATUYECKOE BBIPAKECHHUE;

OOBSACHATH (PU3MYECKUE MPOIIECCHl M CBOWMCTBA TEll, B TOM YHUCJIE U B
KOHTEKCTE  CHUTyallud  MPAKTUKO-OPUEHTHUPOBAHHOIO  XapakTepa:
BBISBJISITh IPUUMHHO-CIIC/ICTBEHHBIE CBSI3U, CTPOUTh 00bSICHEHHE U3 1—
2 JIOTMYECKHMX IIaroB C ONOpOoM Ha 1-2 U3y4eHHBIX CBOWCTBA
bu3HUecKuX IBJICHUM, GU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;
pemarth pacy€THblE 3aJayd B 2—3 JEUCTBHUS, HCIOJb3Yys 3aKOHBI U
dbopmMyIbl, cBs3bIBaOIINE (U3MUECKHE BEJIUYMHBI: HA OCHOBE aHAJIM3a
YCJIOBHS 3aJ1a4d 3aIUCHIBaTh KPATKOE YCIIOBHUE, BBISBIISITH HEAOCTATOK
JAHHBIX JUISL pElIeHUs 3ajladyd, BBIOMpPATh 3aKOHBI W (POPMYJIBI,
HeoOXonuMbIe JUIsi €€ pelIeHUs, MPOBOJUTh Pacdy€Thl U CpPaBHUBATH
MOJIYYCHHOE 3HA4YeHHe (U3NYECKOW BEJIMYMHBI C HM3BECTHBIMU
JTaHHBIMU;

pacrio3HaBath MNPOOJIEMBbI, KOTOPbIE MOXHO PEHIUTh MPU TTOMOIIU
(bU3UYECKUX METOJ/OB, UCIOJIB3YSl ONMHUCAHUE WCCIICIOBAHMS, BBIJEIATh
IIPOBEPSIEMOE IIPEAIIOI0KEHUE, OLEHUBATh NPABWIBHOCTH IOPSJIKA
IIPOBEICHUS UCCIIENO0BAHMS, J1€JIaTh BBIBOJIBL;

MPOBOAUTL OMBITHI MO HAOMIOACHUIO (U3NYECKUX SBJICHUN WU
bu3uYecKX CBOMCTB Ten (KamwUIpHBIE SIBJICHUS, 3aBUCHUMOCTD
JABJICHUSI BO3/yXa OT €ro 00bEéMa, TeMIEepaTyphl, CKOPOCTH Ipoliecca
OCTHIBAHMSI M HArpEeBaHUs NPU H3IYUYCHUHU OT LBETA U3IIyYarOLIEH
(moryomiaroiieii) MOBEPXHOCTH, CKOPOCTh MCIAPEHUs] BOABI OT
TeMIEPATyphbl KUJIKOCTH M IUJIOMAAU €€ MOBEPXHOCTH, DJIEKTPU3ALMS
TE€I W B3aUMOJICMCTBUE DIIEKTPUYECKUX 3apsllOB, B3aUMOJICHCTBUE
MOCTOSIHHBIX MarHuTOB, BU3yaJn3allisl MAarHUTHBIX NOJIEA TOCTOSHHBIX
MAarHuTOB, JAEHUCTBUS MATHUTHOIO IIOJII HA IPOBOJHHUK C TOKOM,
CBOMCTBA AJIEKTPOMArHuTa, CBOMCTBA JIEKTPOJBUTATENS MTOCTOSHHOTO
TOKa): (OpMYJIUPOBATH MPOBEPSIEMbIC MPEANOJIOXKEHUI, COOUpPaTh
YCTAHOBKY U3 MPEJIOKEHHOT0 000pYyA0BaHUs, ONMUCHIBATh XOJ OMbITA
1 (OpPMyYITHUPOBATH BHIBOJIBI;



BBIMOJIHATh HpPSIMbIE HM3MEPEHUSI TEMIIEpaTypbl, OTHOCHUTEIbHON
BJIQKHOCTH BO3/JyXa, CWJIbl TOKAa, HAIpPSDKEHHUS C HCIHOJb30BaHUEM
aHAJIOTOBBIX MPUOOPOB U AATYUKOB (PU3NUECKUX BEIMYMH, CPABHUBATH
pe3yabTaThl  M3MEPEHHM ¢  y4€TOM  3aJlaHHOM  aOCONIOTHOM
HOTPELIHOCTH;

IPOBOJIUTH MCCIIEA0BAHUE 3aBUCUMOCTH OJHOM (PU3NUECKON BETUUMHBI
OT JpPYyroil ¢ HCHOJB30BaHHWEM NPSAMBIX H3MEpPEHUIl (3aBUCHMOCTH
CONPOTUBJIECHUS NPOBOJHUKA OT €ro JJIMHBI, IUIOUIAJH IONEPEYHOIO
CEUYEHHUS] U YJIETBHOTO COINPOTHUBIICHHS BEIIECTBA MPOBOJHUKA, CHUJIbI
TOKa, MIYLIEro 4epe3 MPOBOJHHUK, OT HANPSHKEHUS Ha IPOBOJHUKE,
UCCIIEJOBAHUE IMOCJIEOBATEIbHOTO W MapajuIeIbHOTO COEIUHEHUMN
MIPOBOJIHMKOB): IJIAHUPOBATh HMCCJEIOBAHHE, COOMPATH YCTAHOBKY W
BBITIONHATH U3MEPEHUS, CIEIys MPEAJIOKEHHOMY TUIaHy, (UKCHPOBAThH
pe3yNbTaThl NOJYYEHHOM 3aBHCHUMOCTH B BUJE TaOIMIl U TpadUKOB,
JIeJ1aTh BBIBOJIBI 10 PE3yJIbTaTaM UCCIIEJOBAHMS;

IPOBOJUTh KOCBEHHBIE H3MEPEHUsS (PU3NYECKUX BEJIWYHMH (yAeTbHas
TEIJIOEMKOCTh BEUIECTBA, COMPOTUBJICHUE MPOBOAHMKA, paboTa u
MOIIHOCTb AJIEKTPUUECKOTO TOKA): TIAaHUPOBATHh MU3MEPEHHUsI, COOMPAThH
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIEIYs NMPEAJIOKEHHON MHCTPYKIINH,
Y BBIYUCIIATH 3HAYECHUE BEJIMUHUHBI;

coOnoaTh MpaBUjia TEXHUKM 0O€30MacHOCTHM Mpu  padore ¢
71a00paTOPHBIM 000PYAOBaHUEM;

XapaKkTepU30BaTh NPUHIMUIBI JEHCTBUS HW3YYCHHBIX TMPUOOPOB U
TEXHUYECKUX YCTPOICTB C OMOpPOM Ha UX OMHCAHMS (B TOM YHCIIE:
CUCTEMa OTOIIEHUS JOMOB, TUTPOMETP, MapoBasi TypOUHA, aMIIEpMETP,
BOJIBTMETP, CUETUUK BJIEKTPUUYECKON IHEPTUU, FINEKTPOOCBETUTEIbHBIC
puOOPHI, HarpeBaTeIbHbIC AIEKTPONPUOOPHI (npumepsr),
AIIEKTPUYECKUE TMPEAOXPAHUTENH, JIEKTPOMArHUT, 3JIEKTPOJIBUTaTENb
MOCTOSIHHOTO TOKa), HWCHOJb3ysl 3HaHUS O CBOWCTBaX (PU3MUECKHUX
SIBJICHUM 1 HEOOXOMMbIC (PU3NYECKHUE 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCThIE TEXHUYECKHE YCTPOMCTBA M U3MEpPUTEIbHBIC
npuOOphl TO CXeMaM U CXEMAaTUYHBIM PHUCYHKaM (SKHIKOCTHBIN
TEPMOMETP, TEPMOC, IICUXPOMETP, TUTPOMETP, JBUTATENIb BHYTPEHHETO
CTOpaHHUs, JIEKTPOCKOIl, PEOCTAT), COCTABIATh CXEMbI 3JIEKTPUUYECKHUX
nened ¢ MOCHIeNOBaTENbHBIM M MapajlieJbHBIM — COEIUHEHUEM
AJIEMEHTOB,  pas3iuyasi  yCJIOBHble  O0OO3HAYEHUS  DJIEMEHTOB
AJIEKTPUYECKUX LEIIEH;



K

OpPUBOAUTH MpUMEpPHl  (HaXOAUTh HHQPOpPMALMIO O MPUMEPaX)
PAKTUYECKOTO MCMOIB30BAHUS (PU3NYECKUX 3HAHUU B MOBCEIHEBHOU
KU3HH ISl 00ecTieueHnsI 0€30IacCHOCTH TIPU 0OPAIeHUH C MPpUOOopaMu
1 TEXHUYECKUMH yCTPONCTBAMU, COXPAHCHHS 3I0POBBS U COOJIOCHUS
HOPM SKOJIOTUYECKOTO MTOBEJICHUS B OKPY>KaIOIIIEH cpejie;
OCYUIECTBJIATh MOUCK HHPOpManud (U3UYECKOTO COAECpKaHUS B
HNHTepHeTe, HA OCHOBE HMMEIOIIMXCS 3HAHUM M NIYyTEM CPaBHEHUS
JIOTIOJTHUTENIBPHBIX MCTOYHMKOB BBIJICIATh HH(POpMAIMIO, KOTOpas
SIBJISICTCS] TIPOTUBOPEUNBON T MOKET OBITH HEJIOCTOBEPHOM;
UCIIOJIb30BaTh MPU  BBIMOJHEHUH Y4YEOHBIX 3aJaHUN  HAy4YHO-
-HIOMYJISIPHYIO JIUTEPATYPy (U3UYECKOTO COJIEpP)KaHMs, CIPABOYHBIC
Marepuanbl, pecypchl cetm  VHTepHET, BIajeTh MpUEMaAMH
KOHCIICKTUPOBAHMS TEKCTa, TpeoOpa3oBaHus MHGOPMAIMKM W3 OJHOU
3HAKOBOM CHCTEMBI B JIPYTYIO;

Co3/1aBaTh COOCTBEHHBIE MHUCbMEHHBIC M KPATKUE YCTHBIE COOOIICHMUS,
00001masi uHPOpMALMIO M3 HECKOIBKUX HCTOYHUKOB (PUINYECKOTO
colepKaHusl, B TOM 4YHCIC NyOJUYHO TIPEACTABIATh PE3yIbTATHI
MPOCKTHOW WJIM  HUCCIIEIOBATECILCKOW JEATEIBHOCTH, TIPH 3TOM
IPaMOTHO UCIIOJIb30BaTh HW3YYEHHBIM TOHATUHHBIN amnmapar Kypca
(bU3HUKH, COMPOBOXKIATH BHICTYIVICHUE NPE3CHTAIINECH;

MIPU BBIMOJTHEHUU YYEOHBIX MPOCKTOB M HWCCICAOBAHUHN (PU3MUECKHUX
MIPOIIECCOB pacIpeneisaTh 00s[3aHHOCTH B TPYMIE B COOTBETCTBHH C
MTOCTAaBJICHHBIMH 33J]a4aMH, CJIICIUTH 32 BBITOJTHCHUEM IIJIaHa JEHCTBUN
U KOPPEKTHPOBATh €ro, aJeKBAaTHO OIEHWBATh COOCTBEHHBIH BKJIAIl B
NeSTeTbHOCTD TPYIIIBI, BBICTPanBaTh KOMMYHUKAaTUBHOE
B3aUMOJICHCTBHE, MPOSBIISS TOTOBHOCTh Pa3peniaTh KOH(PIUKTHI.

KOHITy oOydeHHs B 9 KJjacce MpeaMETHBIC pe3yibTaThl Ha 0a30BOM

YPOBHE JIOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUH:

HCMOJIb30BaTh TMIOHSTUA: CUCTEMa OTCYETA, MAaTepuajbHas TOYKA,
TPaeKTOpUs, OTHOCHUTEIIbHOCTh MEXaHUYECKOTO JBH>KEHUSI,
nedopmanus (ynpyras, miacTuieckas), TpeHHUe, IIEHTPOCTPEMUTETBLHOE
YCKOpEHHE, HEBECOMOCTh U TEPErpy3KHu, LEHTP THKECTH, aOCOIIOTHO
TBEPAOE TEIO, LEHTP THHKECTH TBEPAOIO TeENa, pPaBHOBECUE,
MEXaHWYEeCKHe KOJeOaHWs W BOJIHBI, 3BYK, HH(PA3BYK M YJIbTPa3BYK,
3JIEKTPOMArHUTHBIE BOJIHBI, IIKala 3JICKTPOMArHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh M JaJIbHO30PKOCTb, CHEKTPbl  HUCIOYCKaHUS U
noTrJIonieHus, aiab(da-, 6eTa- U ramMma-u3JIydeHus, U30TOIbI, sAcpHas
SHEPIreTHKA,



pasznuyaTh SBJICHUs (PaBHOMEPHOE W HEPAaBHOMEPHOE MPSMOIMHEIHOE
JIBMYKEHUE, PAaBHOYCKOPEHHOE MPSIMOJIMHEMHOE IBUKEHUE, CBOOOIHOE
MajeHue  TeJl, pPAaBHOMEpPHOE  JBWKEHHWE IO  OKPYXXHOCTH,
B3aMMOJICIICTBIE  TeN, pPEaKTHUBHOE JBIKEHHE, KOJIeOATeIbHOE
JBIKEHUE (3aTyxalolue W BBIHYXKJCHHbIC KoJieOaHusl), pPE30HaHC,
BOJIHOBOE  JIBIDKEHHME,  OTpaXeHUE  3ByKa,  MNPSMOJIMHEHHOE
pacupoCTpaHEHUE, OTpPAXKEHUE U NPEIOMIIEHHE CBETa, IOJHOE
BHYTpPEHHEE OTPaXCHHE CBETA, Pa3yioKeHHE OeJoro CBeTa B CIEKTP U
CIIOKEHUE CHEKTPAIbHBIX LBETOB, AMCIEPCHS CBETA, E€CTECTBEHHAas
pPaZl0aKTUBHOCTb, BOBHUKHOBEHHUE JIMHEHYATOTO CIEKTpa M3ITYUYEHHUS)
[0 OIMCAaHUI0O HUX XapaKTEPHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NUYECKOE SBJICHUE;

pacno3HaBaTh MPOSBICHUE M3YYECHHBIX (PU3MYECKUX SBJICHHHA B
OKpy>XarolleM Mupe (B TOM uucie (PU3NYECKUE SBICHUS B MPHUPOJIE:
OPUWINBBL W OTIUBBIL, JBWKEHHE IUIaHET COJHEYHOM CHCTEMBI,
PEAaKTHUBHOE JBWKEHUE JKHMBBIX OPraHW3MOB, BOCIPHUSATHE 3BYKOB
KUBOTHBIMH, 3E€MJICTPSICEHUE, CEWCMHUYECKHE BOJHBI, I[yHaMH, 3XO,
L[BETA TE€JI, ONTUYECKUE SIBJICHUS B MPUPOJE, OUOIOTHYECKOE ICHCTBUE
BUJUMOIO, YJIbTPauOJIETOBOTO M PEHTTEHOBCKOTO  M3JIy4YECHMIH,
€CTECTBEHHBI  paJMOaKTUBHBIA  (¢OH, KOCMUYECKHUE  JIy4H,
PAaAMOAKTUBHOE H3IIYyYEHUE MPUPOJHBIX MHUHEPAIOB, JIEUCTBUE
PaAMOAKTUBHBIX M3JIyYEHU Ha OpPraHuM3M 4YeJIOBEKa), IpPH HTOM
MEePEeBOAUTh  MPAKTUYECKYI0  3aJadyy B Y4eOHYI0,  BBLACIATH
CYILIECTBEHHBIC CBOMCTBA (ITPU3HAKH) (PU3UUECKUX SBICHUMN;
ONUCHIBATh HW3YYECHHbIE CBOHCTBA Tel M (U3UUECKUE SIBICHUSA,
UCIIONB3Yysl (PU3NYECKHE BEJIMYUHBI (CpEeIHSAs] U MTHOBEHHasi CKOPOCTh
TeJa IpU HEPAaBHOMEPHOM JIBHXKEHHH, YCKOPEHHE, IEpEMEILEHUE, TYTh,
yrjaoBasi CKOpPOCTb, CWJIa TPEHUs, CHJAa YNPYTOCTH, CUJA TSKECTH,
YCKOpEHHE CBOOOIHOIO MaJeHUs, BEC Tesla, UMITYJIbC Teja, UMITYJIbC
CWJIbI, ME€XaHHueckas paboTa W MOIIHOCTb, MOTEHIUAIbHAs YHEPrHs
Tena, MOJAHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHUUAIbHAS YHEPTUs
CKaTOW TMPY>KUHbI, KUHETUYECKAs SHEprus, MOJHAs MeXaHudecKas
SHEprusi, Mepuoj W YacToTa KoJeOaHWH, JJIMHA BOJIHBI, TPOMKOCTb
3ByKa W BBICOTA TOHA, CKOPOCTh CBETAa, IOKA3aTeNlb IMPEIOMIICHHUS
cpenbl), MpU OINKWCAHUMU MPABWIBHO TPAKTOBATH (PU3MUYECKHM CMBICI
UCIOJIb3YeMbIX BEJIMYMH, OOO3HAUEHMUS] M EIUHULBI (PU3HYECKHUX
BEJIMYMH, HAXOAUTHh (POPMYIbI, CBS3BIBAIOIIME JAHHYIO (DU3UUYECKYIO



BEJIMYMHY C JPYTMMHU BEJIMYMHAMH, CTPOUTH TpadUKH H3YYEHHBIX
3aBUCUMOCTEHN (PU3MUECKUX BEJITNYMH;

XapaKTepU30BaTh CBOWCTBA Tel, (PU3WUYECKHE SBICHUS W TIPOIECCHI,
WCIIONIB3YsI 3aKOH COXPAHEHUS YHEPTUH, 3aKOH BCEMUPHOTO TATOTCHHSI,
OPUHIMI CYNEPIO3UIMN CUJI, MPUHIUI OTHOCcHUTeNbHOCTH [ amuies,
3aK0oHbI HpI0TOHA, 3aKOH COXpaHEHUS UMITYJIbCA, 3aKOHBI OTPAXKECHUS U
MIPEJIOMJICHUSI CBETa, 3aKOHBI COXPAHCHUS 3apsSI0BOTO W MacCOBOTO
quCeNl TMpU SACPHBIX pEaKIusX, MpPH ITOM JaBaTh CJIOBECHYIO
GbopMyTHpOBKY 3aKOHa ®  3alMCHIBAaTh €r0  MaTeMaTU4YeCKOe
BBIPAKEHUE;

OOBACHATH (PU3NYECKUE TPOIIECCHl M CBOMCTBA TEJ, B TOM YHUCJIE U B
KOHTEKCTE  CHUTyalluli  MPaKTHKO-OPUEHTUPOBAHHOTO  XapakTepa:
BBISIBIIATH MPUINHHO--CJICACTBEHHBIC CBSI3H, CTPOUTHh OOBSICHEHUE U3 2—
3 JIOTMYECKUX IIIaroB C Omopo Ha 2—3 U3YYEHHBIX CBOMCTBA
bu3HUecKuX SBICHUM, PU3NYECKUX 3aKOHOB MJIU 3aKOHOMEPHOCTEH;
pemiath pacu€THhIE 3adaud (OMHUpAOIIMEcs Ha CHCTeMy U3 2-3
YpaBHEHWH), WCIHOJNB3ys] 3aKOHBI H  (OPMYJBI, CBS3BIBAIOIIHC
¢u3nUecKkue BEIMYMHBI: HAa OCHOBE aHaNIHW3a YCJIOBHS —3a/Jadd
3aMUChIBaTh KPATKOE YCIOBHE, BBISIBISATH HEJOCTAIONIME WM
M30BITOYHBIC JaHHBIC, BHIOUPATH 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIC
JUTSL PEIICHMS, TMPOBOIUTH PACUETHl W OICHWBATh PEATUCTHYHOCTH
MOJTYYCHHOTO 3HAYCHUS (PU3MICCKON BEIIMIUHBI,

pacmo3HaBaTh MPOOJEMBI, KOTOPHIE MOXKHO PEIIUTh TPH TTOMOIIH
(U3HUECKUX METOJIOB, UCIOJIb3YsI ONMKMCAHKUE MCCIEIOBAHNUS, BBIICISATh
POBEPSAEMOE TMPEIIOJIOKEHNE, OIICHUBATh IPABHIBHOCTh MOPSIKA
MIPOBEICHMS WCCIICIOBAHUSA, JCNaTh BBIBOJBI, HMHTEPIPETHPOBATH
pe3ynbTaThl HAOIOACHUH U OTBITOB;

POBOJUTH OMBITHI TIO0 HAOMIOACHUIO (PU3MUECKUX SBICHUW WU
¢u3HUeCcKX CBOMCTB TeN (M3y4eHHE BTOPOTO 3aKoHa HeloTOHA, 3aK0HA
COXpaHEHUsI SHEPTHH, 3aBUCHMOCTh TepHoja KoJeOaHuil MPYy>KUHHOTO
MasTHAKA OT MacChl TPy3a M )KECTKOCTH MPYKUHBI K HE3aBUCHMOCTD OT
aMIUTATYZbl MajblX KoJie0aHUM, NPSIMOJMHEHHOE pPacIpOCTpaHCHUE
CBETa, pas3joKeHHe Oeroro cBeTa B CIEKTp, H3Y4YEHUE CBOMWCTB
M300paKeHHsI B TUTOCKOM 3€pKajieé M CBOMCTB M300paKeHUs MpeaMeTa B
cobuparoniei JTuH3e, HaOMIICHUE CIUIONIHBIX U JIMHEHYAThIX CIIEKTPOB
U3JTyYCHHUS): CaMOCTOSITEIBHO COOMpATh YCTAHOBKY W3 HM30BITOYHOTO
Habopa 0o0OpyJ0BaHMS, OMHUCHIBATH XOJ OIbITA U €r0 PE3ybTaThl,
(GbopMyIHpOBaTh BHIBOIHI,



OPOBOJUTh TMpPU HEOOXOJUMOCTH CEpUI0 TMPSMBIX H3MEPEHHUI,
ompenenssi cpeaHee 3HauYeHHEe H3MepsieMol Benu4yuHbl ((POKyCHOE
paccTositHue coOuparomeid JUH3bI), O00OCHOBBIBATH BBHIOOP crocoda
U3MEpPEHHUsI (M3MEPUTEIBHOTO MTPUOOpa);

IPOBOJUTH MCCIEIOBAHUE 3aBUCUMOCTEH (DU3MYECKUX BEIMYUH C
UCIIOJIb30BAaHUEM TPSIMBIX U3MEPEHUN (3aBUCUMOCTh IyTH OT BPEMEHU
IIPU PAaBHOYCKOPEHHOM JBMXEHUM 0€3 HAauaJbHON CKOPOCTH, MEPUOJA
KOJIeOaHUM MaTeMaTUYECKOr0 MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH
yIjila OTpakKe€HUs CBETa OT yTIJia MaJIeHUs U yIJia MpeoMJIeHUs OT yria
najieHus): TUIAaHUPOBATh MCCIIEIOBAaHUE, CAaMOCTOSITEIbBHO COOMpaTh
YCTaHOBKY, (UKCUPOBATH PE3yJbTaThl MOJYYEHHOW 3aBHUCHUMOCTU
(bU3UYECKUX BEJIMYMH B BHUJI€ TAONUIl U rpadUKoOB, JI€IaTh BHIBOJIBI IO
pe3yJibTaTaMm UCCIIEI0BaAHUS;

IPOBOJUTH KOCBEHHBIE H3MEpEHUs (PU3MUECKUX BEIMYUH (CpeHsis
CKOPOCTh M YCKOPEHHME Te€Ja IpU PaBHOYCKOPEHHOM JBUKECHHH,
YCKOPEHHE CBOOOJHOTO MaJeHUs, )KECTKOCTh MPY>KUHBI, KOADOUITMESHT
TPEHUsI CKOJIbKEHMS, MEXaHuueckas padoTa U MOIIHOCTh, 4acTOTa U
nepuoj; KoJieOaHW MaTEeMATHYECKOTO0 W TMPYKUHHOTO MAasiTHUKOB,
ONTHYECKasi Cujla COOMpAroIIe JIMH3BL, PATUOAKTUBHBIA (POH):
TUTAHUPOBATh U3MEPEHHUs, COOMPaTh SKCIEPUMEHTAIbHYIO YCTAHOBKY U
BBINIOJHATh ~ M3MEPEHMs, CleAysd MPEJIOKEHHOW  HMHCTPYKIIUH,
BBIYUCIISATh 3HAYCHUE BEJIMYMHBI M AHAIMU3UPOBATH TMOJyYCHHBIE
pe3yJIbTATHI C YYETOM 3aJaHHOW MOTPEIIHOCTH U3MEPEHHUI;

coOmo/laTh TMpaBUjia TEXHUKKM OE€30MacHOCTH Mpu  pabore ¢
1a60paTOPHBIM 000PYAOBAHUEM;

paszinyaTh OCHOBHBIC MPHU3HAKU H3YYEHHBIX (U3NUYECKUX MOJCINECH:
MatepualibHasi TOYKa, aOCOJIOTHO TBEPAOE TEJO, TOUCUHBIH HUCTOUYHUK
CBETa, JIy4, TOHKas JIMH3a, MUJIAHEeTapHas MOJENb aToMa, HYKJIOHHas
MOJIETb ATOMHOTO $]1pa;

XapaKTepU30BaTh TMPUHIUIIBI JCUCTBUS HW3YYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPONCTB C ONOpPOM Ha WX omucaHus (B TOM YHCIIE:
CIIUJIOMETP, JATYUKHU TOJOKEHHS, PACCTOSHUSI U YCKOPEHHMS, pakeTa,
9XOJIOT, OYKH, TMEPHUCKOI, (oToamnmapar, ONTUYECKHE CBETOBOIHI,
CIIEKTPOCKOM, JO03UMETp, KaMepa BuIbCOHA), HMCMHOJIb3ysl 3HAHUS O
CBOMCTBaX (DU3UYECKUX SBJICHUM U HEOO0Xoaumble (U3UYECKUE
3aKOHOMEPHOCTH;

UCIIOJb30BaTh CXEMbl M  CXEMAaTHUYHBbIE PUCYHKH  HU3YUYEHHBIX
TEXHUYIECKUX YCTPOMCTB, MU3MEPUTEITHHBIX puOOpOB u



TEXHOJIOTUYECKUX IMPOILIECCOB MPHU PEIICHUU Y4EOHO--TIPAKTUUECKUX
3a/1ay, ONTUYECKUE CXEMBbI JIJISi TIOCTPOCHUSI M300paKEHU B TIOCKOM
3epKaje 1 coouparomiei TuH3e;

MPUBOJUTH TpuUMeEphl (HaxXoAuTh HHGOPMALMIO O MpUMEpPax)
PAKTUYECKOTO MCMIOJIB30BAHUS (PU3NYECKUX 3HAHUU B MOBCEIHEBHOU
KU3HU JJI1 oOecriedeHrs 0€30MMacHOCTH MpU oOpallieHu: ¢ IpuoopaMu
1 TEXHUYECKUMH yCTPONCTBAMHU, COXPAHCHHS 3I0POBBS U COOJIOCHUS
HOPM DKOJIOTHYECKOTO NTOBEJCHUS B OKPYKAIOLIEH CPELE;
OCYIIECTBJIATh TMOUCK WH(pOpManuu (U3NIECKOTO COACPKAaHUS B
WNurtepHere, caMocTosTENbHO (GOPMYIHpPYST TMOUCKOBBIM  3arpoc,
HaXOJWTh  NYyTH  ONPEIEICHUS  JTOCTOBEPHOCTH  IOJYYECHHOU
vHpOpMaIlUM Ha OCHOBE HWMEIONIUXCS 3HAHUN U JOMOJHUTEIbHBIX
HMCTOYHUKOB;

UCIIOJIb30BaTh TMPU  BBIMIOJIHEHUM YYEOHBIX 3aJaHUNl  HAy4YHO--
NOMYJISIPHYIO JTUTEPATYpy (DU3UYECKOTO COJIepKaHUs, CIPABOYHBIC
Marepuaibl, pecypcel cetu MHTepHeT, BiageTh NpUEMAMH
KOHCIIEKTHUPOBAaHUSI TEKCTa, MpeoOpa3zoBanuss WHGOpPMAIMU U3 OJHOMN
3HAKOBOM CHCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIC TMCHMEHHBIE U YCTHBIE COOOIIEHUSI Ha OCHOBE
uH(pOpPMAITUN U3 HECKOJIBKUX HCTOYHUKOB (DPM3UUECKOTO COACpPKaHUSA,
MyOJIMYHO MPECTaBISATh pe3yabTaThl MPOCKTHOM W
HCCJIEI0BATENIbCKON JIESITETbHOCTH, TP 3TOM IPaMOTHO HCHOJIb30BaTh
M3YYEHHBI TOHATUIHBIA anmapatr HM3y4aemoro paszeia (QU3UKu U
CONIPOBOXKJIaTh BBICTYIUICHHE TPE3CHTAIMEH ¢ y4éTOM OCOOCHHOCTEH
ayIUTOPUH CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uudposBbie)
Kourposbnbie IIpakTHyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3neu 1. ®uszuka u e€ posib B NO3HAHUHN OKPY:KAKOIIEro MUpa
bubmuorexa [JOK
1.1 o - 2
H3HKA - HaYKa O MpHPOAC https://m.edsoo.ru/7f416194
bubmuorexa [JOK
1.2 o 2 1
MSHHCECKHAC BETHIMHBL https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAYYHBIN METO TTO3HAHUS 2 1 bubmorexa HOK
' v A https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Paspea 2. IlepBoHayaibHbIe CBeACHNS 0 CTPOCHUH BelleCTBA
bu6mmorexa [IOK
2.1 CTpoeHue BemecTa 1
TPOCHHE BEIIeCTB https://m.edsoo.ru/7f416194
59 JIBM>KeHHE U B3aMMOJICHCTBHE YaCTHII 5 1 bu6mmorexa [IOK
' BEILECTBA https://m.edsoo.ru/7f416194
bubmuorexa [JOK
2.3 ArperatHpie COCTO erecTBa 2
TDETaTHE TOAMHA BEMECTS https://m.edsoo.ru/7f416194
Hroro no pazneny 5

Pa3nen 3. /IBu:xeHMe M B3auMo/ielicTBHE TeJl

3.1 MexaHndeckoe IBUKEHNE 3 bu6mmoreka [IOK




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

3.2 Huepmus, macca, IIIOTHOCTh 4 bubmorexa [TOK
' L, : https://m.edsoo.ru/7£416194
bu6mmoreka [IOK
. .B 14
3.3 Cama. Bt cu https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pasnen 4. /laBiieHue TBEPABIX TeJl, dKUIAKOCTEH U Ta30B
41 Jasnenue. [lepenava naBineHust TBEPAbIMU 3 bubmuorexa [JOK
' TEJIaMH, )KUIKOCTSIMH U ra3aMu https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.2 5
Jlapretine KuKocTH https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4, A
3 T™MOChepHOe AaBICHHE 6 https://m.edsoo.ru/7f416194
44 JlelicTBUE )KUJIKOCTH U Ta3a HA 7 bubmuorexa [JOK
’ HOTPYKEHHOE B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3pea S. PaGora 1 MOIIHOCTB. JHEPIrus
bu6nmoreka [JOK
1 P
> 460Ta M MOLIHOCTS 3 https://m.edsoo.ru/7f416194
bubmuorexa [JOK
2 II
> POCTBIC MEXAHHIMET > https://m.edsoo.ru/7f416194
bubmuorexa [JOK
5.3 M 4
SHRARERECRIA SHEREEE https:/m.edsoo.ru/7f416194
Hroro no pazneny 12




PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

12




8 KUIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM uudposbie
Ne ni/mn P Kourpoubnble IIpakTHyeckue (1ubp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. TensioBble siBJIeHUS
bubmuorexa [JOK
1.1 i 7
CTpocnue 1 CBOHCTBA BemecTsa https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 T 21 1
CIUIOBBIC MPOLCCCRI > https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Paznen 2. DiekTpuyeckne 1 MATHUTHBIE SIBJIEHUSI
)1 DneKTpruYecKue 3apsiibl. 3apsyKEHHBIE Tela 7 | bubmuorexa [JOK
’ U UX B3aUMOJEHCTBUE https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.2 IT i i 20 1 7
OCTOAHHBII JICKTPHHACCKIHI TOK https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.3 M 6 1 1.5
ATHHTHBIC ABJICHIA https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
2.4 9 4
JICKTPOMATHHTHAA HHYKIA https://m.edsoo.ru/7f4181ce
Uroro no pazaeny 37
PesepBHOE Bpems 3
OBHIEE KOJIMYECTBO YACOB I1O
- 68 3 14.5

[MPOT'PAMME




9 KIIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
HaumenoBanmue pa3jaejioB U TeM uudpoBbIe
Ne ni/mn P Kourpoubnble IIpakTHyeckue (1ubp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. Mexanuuyeckue siBJeHHUSA
11 MexaHndeckoe OBUKEHUE U CITOCOOBI €0 10 1 bu6mmoreka [IOK
’ ONMCaHUs https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.2 BsaumoneiictBue Ten 20 1 3
a https://m.edsoo.ru/7f41a4a6
bubnuoreka IHOK
1.3 3aKOHbI COXpPaHEHUS 10 3 nommoreka L
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Paznen 2. Mexannueckue KoJ1e0aHUS W BOJHBI
bu6mmoreka [IOK
2.1 Mexannueckue KojieOaHus 7 3
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHHUYEeCKHE BOJIHEL. 3BYK 8 1 3
y https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Paspen 3. DiieKTpOMarHuTHOE 10J1€ M 3JIEKTPOMATHUTHBIE BOJIHBI
31 DIEeKTPOMarHuTHOE MoJe U 6 ) bubnmoreka [JOK
' DJIEKTPOMATHUTHBIE BOJIHEI https://m.edsoo.ru/7f41a4a6
Hroro mo pazaeny 6




Paznen 4. CBeToBbIe IBJICHUSA

4.1 3aKoHBI pPacpOCTPAaHCHHUS CBETA 6 2 bubmorexa HOK
’ pactipoctp https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4.2 JIuH3BI ¥ onTHYECKUE PUOOPHI 6 3 hitps://m.cdsoo.ru/7f4 1ada6
4.3 Paznosxenune 6eoro cBera B CIIEKTP 3 2 bubmmorexa [IOK
https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 15
Paznen 5. KBanToBbl€e sIBJICHHS
5.1 Hcnyckanue v MorionieHue cBeTa aToMOM 4 1 Bubmorexa ITOK
https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
2 1
> Crpocnue aTomHOro si1pa 6 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
. A 1
53 JIEPHBIE PEaKIuU 7 https://m.edsoo.ru/7f41a4a6
Hroro o pasneny 17
Pa3nea 6. [loBTopuTe1bH0-00001Ia10 1M MOYJIb
6.1 [ToBTOpEeHME U 00001IEHUE COAEPHKAHMS 9 ) bubnuoreka [IOK
' Kypca gusuku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 9
OBHIEE KOJIMYECTBO YACOB I10 102 7
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ITOYPOYHOE IIVTAHUPOBAHUE

7 KIIACC
Kosun4yecTBo 4acoB JIeKTPOHHBbIE
Ne uudgposbie
Tema ypoka Kourpoububie IIpakTHyeckue
n/n Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl

| ®usnka — Hayka o npupoje. SIBienus
IIPUPOJIbI
dusnuecKue SBICHUs
du3nyecKue BEIMYMHBI U UX U3MEPEHHE
VYpok-uccnenopanue "M3mepenue

4 TEeMIIEpaTypbl IPU MOMOIIH KUIKOCTHOTO 1
TEPMOMETPA U JaTYUKA TeMIEepaTyphl"”

5 Metoael HayuHOro no3Hanusa. Onucanue bubnnoreka [JOK
(bu3MYECKUX SIBICHUHN C TTOMOIIBIO MOJENe https://m.edsoo.ru/ff09f72a
VYpok-uccnenoanue "lIpoBepka runoTes3sl:

6 JAIBbHOCTH MOJIETA MIAPUKA, ITYILIEHHOTO ]

TOPU30HTAIIBHO, TEM OO0JIblIIe, YeM OoJIblIe
BBICOTA ITycKa"
Crpoenue BemecTBa. ONbITHI,
7 JIOKa3bIBAOIINE TUCKPETHOE CTPOCHUE bubmmorexa [OK
https://m.edsoo.ru/ff09fe0a
BEILIECTBA

8 JIBr>xeHue 4acTHIl BEISCTBA bubmmorera [TOK

https://m.edsoo.ru/ff0a013e

9 Ypok-uccnenoanue «ONbITH IO 1




Ha6J'IIOI[eHI/IIO TEIIJIOBOI'O paClIMPCHUSA
ra3oB»

10 ArperaTHble COCTOSIHUSI BELLIECTBA
Oc00OEHHOCTH arperaTHbIX COCTOSTHUI
1 BoJibI. O000IIIEHHE 10 pa3eITy bubmuorexa [JOK
«IIepBoHayaIbHBIE CBEACHUSA O CTPOCHUH https://m.edsoo.ru/ff0a0378
BEILIECTBAY
12 MexaHnueckoe ABMKEHHUE. PaBHOMEpHOE U bubmuorexa [JOK
HEPABHOMEPHOE JIBUKEHUE https://m.edsoo.ru/ff0a05¢c6
bubnuorexa [JOK
13 CKopocTs. EAMHHLUEI CkopocTh https://m.edsocIJ_.Iru/fan079c
14 Pacuer nytu ¥ BpeMeHM IBH>KEHUS Bubmorexa ITOK
https://m.edsoo.ru/ff0a0aec4
15 HNuepuusa. Macca — Mepa HHEPTHOCTH TEN ngs/l//ﬁf;;ggifoaocm
16 [InoTHOCTH BemecTBa. PacueT Macchl u bubmuorexa [JOK
o0beMa Teja 1Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Ha60paT0pHa;i pabota «OrnpeneneHue
MJIOTHOCTU TBEPAOTO TEa»
18 Pemenne 3amaq mo teme "[lmoTHOCTH bubmorexa [JOK
BerecTra" https://m.edsoo.ru/ff0al23¢c
19 Cuiia KaK XapaKTepUCTHKA B3aUMOICUCTBUS
ten. Cuia ynpyroctu. 3akoH ['yka
JlabopaTtopHas paborta «3ydeHue
20 3aBHCUMOCTH pacTskeHHs (1edopMariim)

MPYXUHBI OT HpHJ’IO)KCHHOfI CHJIIBI»




21

SIBnenune taroreHusa. Cuia TIKECTH

CBs13bp MEX]ly CUJION TSKECTU U MacCcoi

bubmuorexa [JOK
22 tena. Bec tena. Pemenue 3ana4 no teme
" " https://m.edsoo.ru/ff0al778
Cuiia TsbxecTu
3 Cwuna TsOKeCTH Ha IPYTUX IUIaHeTax. bubnnoreka [HOK
Pu3nyecKue XapaKTepUCTUKU TUIAHET https://m.edsoo.ru/ff0al502
bubnnoreka [JOK
24 N3amepenue cun. J{lunamomerp 1
https://m.edsoo.ru/ffO0al8cc
bubmuorexa [JOK
25 Bec Tena. HeBecomocTh
https://m.edsoo.ru/ff0al778
26 CrnosxeHue IByX CWJI, HallpaBJICHHBIX O bubnnoreka [JOK
OJIHOM IIpsiMOil. PaBHOACHCTBYIOIIAS CUII https://m.edsoo.ru/ff0ala70
7 Pemenue 3ana4 no teme
"PaBHonelicTByrOMmAas cuin”
)% Cuna TpeHus u e€ BUAbL. TpeHue B mpupoe bubnunoreka [JOK
U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopatopnas pabora «3yuenue
79 3aBUCUMOCTH CHJIBI TPEHHS CKOJIBKEHHS OT bubnmnorexa [JOK
CHJIBI IaBJIICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
COTIPUKACAIOIINXCS TTOBEPXHOCTEH»
30 Pewrenue 3anau Ha onpeneneHue
PaBHOJECUCTBYIOIIEN CUIIBI
Pemenue 3anay no temam: «Bec Tenay,
31 «I'padmueckoe n300pakeHUE CUI» bubmmorexa LIOK
P vp ’ https://m.edsoo.ru/ff0alde0
«Cunb», «PaBHOAEHCTBYIOIIAS CHID»
32 KonTponbHas pabota no remam:




«MexaHndeckoe ABMKEHHEY, «Macca,
IJIOTHOCTBY, «Bec tenay, «I'padudeckoe
n3o0pakeHue crn, «CUIbD»

Hasnenne. CriocoObl yMEHBIICHUS U

bubmuorexa [JOK

33 YBEJIMYEHUS NABICHUS https://m.edsoo.ru/ff0a20a6
34 JaBneHue raza. 3aBUCUMOCTb JIaBJICHUS bubnunoreka [HOK
rasa ot o0béma, TeMIepaTypbl https://m.edsoo.ru/ff0a2376
35 Ilepenaua naBneHust TBEPALIMU TEIAMU, bubnnoreka [JOK
JKUJIKOCTSIMU U ra3aMu. 3akoH [lackais https://m.edsoo.ru/ff0a25b0
36 JlaBiieHWE B KHUJKOCTH U T'a3e, BBI3BAHHOE bubnuorexa [JOK
IEUCTBUEM CUJIBI TSKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3amaq mo treme «/laBnenue B bubmuorexa [JOK
KUIKOCTH U rase. 3axkoH Ilackamay https://m.edsoo.ru/ff0a2826
bubnunoreka [JOK
38 Coobmaiommecs cocyat https://m.edsogru/ff0a2970
39 IMuapaBnuueckwuii mpecc bubmorexa HOK
https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [1opiiHEeBON KUIKOCTHBIN
Hacoc
A1 ATmocdepa 3eMiu U IPUYKHBL €€ bubnnoreka [JOK
CYLLIECTBOBAHMUSA https://m.edsoo.ru/ff0a2b5a
bubnnorexka [JOK
42 Bec Bo3nyxa. ATmMochepHOe 1aBieHne https://m.edsogru/fanZbSa
43 N3mepenne atmocepHOTo TaBICHUS. bubnuorexa [JOK
OmnsiT Toppuuennu https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTH aTMOC(HEPHOTO JTABJICHHS OT bubnuotexa [JOK




BBICOTEI HaZl YPOBHEM MOpPA

https://m.edsoo.ru/ff0a2fc4

Bbapomerp-anepoua. AtmocdepHoe

bu6mmoreka [IOK

45
JIaBJIEHUE HA Pa3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amau mo reme " AtmocdepHoe
napieHue"
JelicTBue ®UJIKOCTH U Ta3a HA
47 oor €HHOE B HUX T€I0. ApXUMea0Ba bubmmorexa LIOK
Py $ 5P https://m.edsoo.ru/ff0a3276
cuina
Jlaboparopuas pabota «OnpeneneHue
48 BBITAJIKMBAIOIIICH CUJIBI, ICHCTBYIOLICH Ha bubmorexa HOK
’ yio https://m.edsoo.ru/ff0a33fc
TEJ0, IOTPYKEHHOE B )KUJIKOCTh
Jlaboparopnas paboTa 1mo Teme
49 «MccnenoBanne 3aBUCHMOCTH Beca Tejia B bubmuorexa [JOK
BOJIE OT 00bEMA MOTPYKEHHON B KHUIKOCTh https://m.edsoo.ru/ff0a3514
YacTH TeJlay
bu6mmoreka [JOK
50 [TnaBanue Ten
https://m.edsoo.ru/ff0a3a96
Jlaboparopnas padota "KoncrpyrnpoBanue
51 apeoMeTpa WM KOHCTPYUPOBaHUE JOIAKU U
onpeeneHue e€ rpy30mnoabLEMHOCTH"
Pemenue 3anau no remam: «llnaBpanue
52 cynoB. BoznyxomiaBanuey, «JlaBnenue bubmorexa [IOK
YAOB. yx L https://m.edsoo.ru/ff0a3654
TBEPJBIX TN, )KUJIKOCTEH U Ta30B»
53 KonTponbHas pabota mo Teme «JlaBneHue
TBEPJBIX TEJ, )KUJIKOCTEN U Ta30B»
54 Mexanunyeckas paborta bubnuotexa [JOK




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

5 MorooTs. EAHHIE MOIIHOCTH https://m.edsoo.ru/ff0a3f82
56 VYpoxk-uccienoBanue "Pacuér MOIIHOCTH, 1
pa3BUBaEeMOM MpHU MOBEME IO JecTHUIIE"
5 IIpocteie Mexanu3mel. Peryar. PaBHoBecue
! CHJI Ha pblyare
Peryaru B TexHUKe, OBITY ¥ TIPUPOJIE.
58 Jlaboparopuas pabora «};/ICCJIIZEIIIZ)BEIHI/IG 0.5 bubmmorexa [OK
. https://m.edsoo.ru/ff0a478e
YCJIOBHI paBHOBECHS pblyara
59 Pemenue 3anau mo teme «Y cioBus bubmuorexa [JOK
paBHOBECHS phIYara» https://m.edsoo.ru/ff0a48a6
Koaddumuent nonesnoro aecTBus
60 MexaHusMa. JlabopatopHas pabota 0.5
«M3mepenne KII/] HakIOHHON MIOCKOCTH»
61 Pemenue 3amaa mo teme "Pabora, bu6mmoreka [IOK
MotrHocTh, KIT/" https://m.edsoo.ru/ff0a4c48
6 Mexanunueckas sHeprusi. Kunernueckas u bubnmnorexa [JOK
MMOTEHIMAIbHAs YHEPT U https://m.edsoo.ru/ff0a4252
63 3aKOH COXpaHEHMSI MEXaHUYECKON YHEPIUH bubmmorexa LOK
https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEPUMEHT IO TEME
"DKCIepUMEHTAIBHOE OIIPENIEICHHE
64 W3MEHEHUSI KHHETUYECKON U 1

HOTeHHHaHBHOfI 3HepFI/II/I HpI/I CKaTbIBaAaHUHU
Tea Mo HAKJIOHHOW TUIOCKOCTH"




Kontponbnas padota nmo teme «Pabora u

65 1
MOIITHOCTh. DHEPTHUS

66 PesepBHblil ypok. Pabora ¢ TekcTamu 1o | bubmumoreka [IOK
TeMe "MexaHnuyeckoe ABuKeHue" https://m.edsoo.ru/ff0adee6
PeseprHbIitl ypok. PaboTa ¢ TekcTamu mo

67 teme "JlaBieHue TBEPABIX TeIl, KUIKOCTEH 1 bubmmorexa [TOK

. pA » AL https://m.edsoo.ru/ffOadffe

H Ta30B

68 PesepBHblit ypok. Pabora ¢ Tekctamu 1o |
teme "Pabota. MomHocTh. DHeprus"

OBILIEE KOJIMYECTBO YACOB I1O 68 12
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8 KUIACC

Kosun4yecTBo 4acoB JJIeKTPOHHBbIE
Ne undgponbie
Tema ypoka Kourpoabnbie IIpakTuyeckue
n/n Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-
1 KUHETHUYECKON TEOPUU U UX ONBITHBIC 1 bubmmorexa [JOK
p https://m.edsoo.ru/ff0a5256
MIO/ITBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJI 1
3 Mopenu TBEpAOTO, JKUJIKOTO U | bubnnorexa [HOK
ra3000pa3HOro COCTOSTHUM BEIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHEHHE CBOWCTB TBEPIOTO, KHUIKOTO H
4 ra3o00pa3HOro COCTOSHUI BEIIeCTBa Ha |
OCHOBE II0JIOKEHUI MOJIEKYJISIPHO-
KMHETUYECKON TEOpUHU
5 Kpucrannnueckue u amop¢Hble Tena 1 Bubmmorexa LHOK
P P https:/m.edsoo.ru/ff0a5800
6 CmauuBaHue M KalUJUBSIPHOCTb. | bubnunoreka [JOK
IToBepXHOCTHOE HaTsKEHUE https://m.edsoo.ru/ff0a5530
7 TenoBoe pacmupeHne u cxaTmue 1 bubmmorexa LIOK
P p https://m.edsoo.ru/ff0a5a26
g Temnepatypa. CBs3b TEMIIEPATYPHI CO |
CKOPOCTBIO TETVIOBOT'O JIBUKEHUS YaCTHL]
9 Buytpennss sHeprus. CriocoObl H3MEHEHHS ] bubnnorexka [JOK

BHYTpPEHHEHN 3HEPTUH

https://m.edsoo.ru/ff0a5c60




bu6mmoreka [IOK

10 Buel rerionepenauu
. ped https://m.edsoo.ru/ff0a6412
Ypok-koudepennus "IIpakTrueckoe
1 HCII0JIb30BaHUE TEIIOBEIX CBOMCTB bubmuorexa [JOK
BELLECTB ¥ MAaTEPHUAJIOB B LIEIAX https://m.edsoo.ru/ff0a65c0
sHeprocoepereHus"
12 KonunuecTBo TemnoTsl. Y aenbHas bubnuorexa [JOK
TEIUIOEMKOCTh https://m.edsoo.ru/ff0a6976
13 YpaBHeHHE TEIIOBOTO OaiaHca. bubnnorexa [HOK
TemnooOMeH U TETIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
Jlaboparopuas padota "Vccienopanne
bubnnoreka [JOK
14 SIBJICHHSI TETUIOOOMEHA TIPU CMEIIMBAHUT i
XOJ0/THOI 1 Topseii BOM" https://m.edsoo.ru/ff0a6a98
Pacuer xonuuecTBa TEMIOTHI,
15 He0oOXOIUMOTO JIJIsl HATPEeBaHUS Tela U
BBIJICJISIEMOTO MM TIPU OXJIAXKICHUHN
16 JlaGopatopHnas pabota "Onpeznenenue bubnnoreka [JOK
yZIeJIbHOM TEMJI0EMKOCTH BeliecTa' https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOIMBa. Y IeibHas TEIIoTa bu6mmoreka [JOK
CropaHus https://m.edsoo.ru/ff0a7bSa
[InaBneHue u oTBepIeBaHUE Bu6 OK
nonroTexa
18 KPUCTAJUIMYECKHUX TeJl. Y JebHas TerioTa 1
https://m.edsoo.ru/ff0a71d2
TIJIABICHUS
19 JlaGopatopHnas pabota "Onpeznenenue bubnnorexka [JOK
yEeIbHOM TEIIOTHI TUIaBJICHUS JIbaa" https://m.edsoo.ru/ff0a72fe
20 [TapooOpa3zoBaHue 1 KOHJEHCALIHSL. bubnnorexa [JOK




Ucnapenue

https://m.edsoo.ru/ff0a740c

Kunenne. Y aeapHas Temiora
napooOpa3oBaHUs ¥ KOHJCHCAIIHH.

bubmuorexa [JOK

21
3aBHUCHUMOCTD TEMIIEPATypPbl KUIICHUS OT https://m.edsoo.ru/ff0a786¢
aTMOC(EpHOTO TaBJICHHS
BrnaxnocTs Bo3ayxa. JlaboparopHas pabota
22 "OnpeneneHne OTHOCUTEIHHON BIAKHOCTH Bubmzorexa LIOK
p " https://m.edsoo.ru/ff0a7628
BO3/yXa
3 Pemenue 3aad Ha onpeneneHue
BJIAKHOCTH BO3/yXa
[TpuHIKIIBI paOOTHI TEIIJIOBBIX ABUTATEIICH.
24 [TapoBas Typ6uHa. [[Burarens BHyTPEHHETO
CrOpaHus
)5 KII/ TermoBoro nurarens. TennoBbie bubnuotexa [JOK
JIBUTATEINIM U 3aIMATA OKPYKAOIIEH Cpebl https://m.edsoo.ru/ff0a7c7c
26 3aKOH COXpaHEHUs U NPEBPAILCHHS
SHEPTUH B TETUIOBBIX MPOIEccax
IToaroroBka K KOHTPOJIBHOHU padOTE 110
27 TeMe "TermnoBbie ;IBieHI/Iﬂ I/IEMCHCHI/IC bubmorexa HOK
o . https://m.edsoo.ru/ff0ag83f2
arperaTHbIX COCTOSIHMI BEIlecTBa
KonTponbhas pabora no teme "TemnoBsie
28 siBJIeHUs. MI3MeHeHue arperaTHbIX bubmmorera [TOK
L | p https://m.edsoo.ru/ff0a86ae
COCTOSIHUH BelllecTBa
29 DnekTpusanus tein. /[Ba pona
AIEKTPUICCKUX 3aPSI0B
30 VYpok-uccnenoBanue "IaeKTpU3aLUs TE




WHAYKIUEH U PU CONMPUKOCHOBEHHUU"

B3aumopeiicTBue 3apsyKeHHBIX Tell. 3aKOH

bu6mmoreka [IOK

31
Kynona https://m.edsoo.ru/ff0a87e4
DJiekTpuyeckoe noje. HanpsskeHHOCTh
32 3neKTpudeckoro noiis. [IpuHuun bubmmorexa [TOK
p P . https://m.edsoo.ru/ff0a8a0a
CYTNEPIIO3UIINH JICKTPUUECKHUX MOJICH
13 HocuTenu snekrpuyeckux 3apsios.
DOneMeHTapHbIi 3apsa. CTpoeHue aroma
34 [IpoBOAHMKY U TUAIEKTPUKU. 3aKOH bubnnorexa [HOK
COXpaHEHUs DNEKTPUYECKOro 3apsia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3aga4 Ha NpUMEHEHUE CBOMCTB bubnnoreka [JOK
DJIEKTPUUYECKUX 3aps0B https://m.edsoo.ru/ff0a90cc
DNEeKTPUYECKHUM TOK, YCIOBHS €r0
36 cymiectBoBaHus. McTouHuKHN bubmorexa LHOK
y ’ https://m.edsoo.ru/ff0a95a4
AIEKTPUUYECKOTO TOKA
37 JIeCTBUS BIIEKTPUYECKOTO TOKa bubmorexa HOK
p https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "Jleiictue
38 3JEKTPUYECKOTO MOJISI HA MPOBOIHUKHU U 1
IUDJIEKTpUKA"
39 DJIEKTPUYECKUI TOK B METaJIax, bubnuotexa [JOK
JKUJKOCTSIX 1 ra3ax https://m.edsoo.ru/ff0a9838
40 DneKkTpruyecKkas 1ierb U €€ COCTaBHbIE YaCTH
Cuna Toxka. JlabopaTtopHas pabora bubnuorexa [JOK
41 " " 0.5
N3mepenue u peryaupoBaHue CUIIbI TOKA https://m.edsoo.ru/ff0a8bd6
42 DnexTpuueckoe HanpspkeHue. BoinbTmerp. 0.5 bubnnorexka [JOK




JlabGopaTopHas pabora "M3mepenue u
peryJMpoBaHue HanpsHKeHU"

https://m.edsoo.ru/ff0a9¢e14

CornpoTuBiieHHE POBOAHUKA. Y ACIBHOE

bubmuorexa [JOK

43 COIIPOTHBIICHUE BEIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTopHas paboTa "3aBUCUMOCTh

m 3JIEKTPUYECKOTO CONPOTUBIICHUS bubnunoreka [HOK
IIPOBOJIHMKA OT €ro JJIUHBI, ILIOMAa N https://m.edsoo.ru/ff0aa738
MONEPEYHOr0 CEUYeHusl U Marepuana”

45 3aBUCHMOCTD CUJIbI TOKA OT HAIPSHKCHMUS. bubnnoreka [JOK
3akoH OMa 1l yyacTKa Lenu https://m.edsoo.ru/ff0aa44a
Jlaboparopnas pabota "HccrnenoBanue

46 3aBUCUMOCTH CHUJIbI TOKA, UAYILETO YEPE3 bu6mmoreka [IOK
PE3UCTOP, OT COMPOTUBIIEHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HaIpspKEHNs Ha pe3ucrope”

47 [TocnenoBarenbHOE M MapaICIHHOE
COEIMHEHMS IPOBOJHUKOB
JlabopaTtopHas pabota "[IpoBepka npaBuiia

43 CJIO)KEHUS HaNPSHKEHUN TTPU bubnunoreka [JOK
[OCEI0BATENBHOM COCAUHEHUH NBYX https://m.edsoo.ru/ff0aaaS8
pe3uctopon"
Jlaboparopnas padota "IIpoBepka npaBuia

49 JUISL CUJIBI TOKA MPH MapajuieIbHOM bubmmorexa [JOK

" https://m.edsoo.ru/ff0aadle

COCIMHEHHUH PE3UCTOPOB
Pemrenue 3a1au Ha IpUMEHEHUE 3aKOHA

50 OMa 111 pa3IMyHOTO COETMHEHMS bubnnorexa LIOK

IIPpOBOAHHUKOB

https://m.edsoo.ru/ff0aaf8a




PaboTa n MOINHOCTB JICKTPUUYCCKOI'O TOKaA.

bubmuorexa [JOK

51
3akoH J[xxoyns-Jlenna https://m.edsoo.ru/ff0ab124
Jlaboparopuas pabota "Onpenencaue
bubmuoreka [JOK
52 paboThI U MOLTHOCTH JIEKTPHUECKOTO 1
" https://m.edsoo.ru/ff0ab3e0
TOKa
DJNeKTpUYeCcKUe ey U MOTpeOnuTenn
. bubmuoreka [JOK
53 AJIeKTpUYeCcKoi sHepruu B ObITy. KopoTkoe
https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
[ToaroroBka K KOHTPOJILHOM paboTE MO
54 Teme "DIESKTPUUECKUE 3apsibl. bubmuorexa [JOK
3apspKeHHBIC Tela U UX B3aUMOJICUCTBUSL. https://m.edsoo.ru/ff0abd2c
[TocTosiHHBIH 31eKTpUYeCKUi TOK"
KontponbHas paboTa o teme
55 "DnexTprudeckue 3apsapl. 3apsHKCHHbBIE bubnuoreka [IOK
TeJla ¥ uX B3auMoaercTBHA. I10CTOSTHHBIIM https://m.edsoo.ru/ff0abea8
AIEKTPUICCKUN TOK"
56 [TocTostHHBIE MATHUTHI, X B3aUMOJEICTBUE
57 VYpok-uccnenosanue "M3yduenue nonei | bubnunoreka [JOK
MMOCTOSSHHBIX MarHUTOB" https://m.edsoo.ru/ffO0ac3d0
58 MaruutHoe nosie. MarHuTHOE 1moJie 3eMiu bubmuorexa [JOK
Y €ro 3Ha4eHHE JIJIs ’KU3HU Ha 3emiie https://m.edsoo.ru/ff0acOba
OmneIT OpcTena. MarauTHoe nosne
59 3JEKTPUUECKOT0 Toka MaruuTHoe nosne bubmorexa HOK
P https://m.edsoo.ru/ff0ac1d2
KaTYUIKA C TOKOM
60 [IpuMeHeHne 3eKTPOMarHuTOB B TEXHUKE. 05 bubnnorexka [JOK

JlabopaTtopHas pabora "3yueHue

https://m.edsoo.ru/ff0ac74a




JEHCTBUSI MATHUTHOTO TTOJISI HA TIPOBOAHUK
¢ TOKOM"

61

62

DNEeKTPOABUTATEIb TIOCTOSIHHOTO TOKA.
Hcnonbs3oBanue 3neKkTpoaBUTaTesieid B
TEXHUUYECKUX YCTPONCTBAX U Ha
Tpancmopre. JlabopaTopHas pabota
"KoHcTpyupoBanue u u3ydeHue padoThl
3JIEKTpOoABUTATENS "

Omnbrtel @apazest. 3akoH

3J€KTPOMArHUTHOM MHAYKUuMu. [IpaBuio
Jlenma

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac86¢

63

Onekrporerepatop. CriocoOb! MOTydeHUS
AIEKTPUUYECKON IHEPTUHU. DJIECKTPOCTAHIIUU
Ha BO300HOBIIEMBIX UCTOYHUKAX OHEPIrUn

64

65

66

[ToaroroBka Kk KOHTPOIBHOM paboTe MO
TeMe "DIEeKTpUYECKHe U MAarHUTHBIE
SIBJICHUS"

KonTponbHas pabota mo Teme
"DJIeKTpUUECKUE U MAaTHUTHBIC SIBIICHUS"
Pesepaublit ypok. Pabora ¢ Tekcramu mo
teme "TenoBbie siBICHUS"

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0accSe

67

68

Peseprubrit ypok. Pabora ¢ Tekcramu mo
teMe "I10CTOSIHHBIN 2EKTPUIECKNNA TOK"

PesepBHbIit ypok. Pabora ¢ TekcTamu 1o
Teme "MaruuTHeie siBIeHUS"

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

OBIIEE KOJIMYECTBO YACOB I10
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9 KIIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka Koutpoasubie IIpakTuyeckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
| Mexannueckoe ABuxkeHue. MartepuanbHast |
TOYKa
) Cucrema orcuera. OTHOCUTEIBLHOCTD | bubnuorexa [IOK
MEXaHHUYECKOI0 JBUKEHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE IPAMOIUHENHOE ABUKEHUE 1 buGnuorexa [IOK
P P https://m.edsoo.ru/ff0ad19a
HepaBHomepHoe npsiMOJIMHEITHOE
4 nBwxeHue. CpellHssl © MTHOBEHHAs 1
CKOPOCTb
5 [IpssmMOnMHENHOE paBHOYCKOPEHHOE | bubnmnoreka HOK
JIBHKEHHE. Y CKOpEHHUE https://m.edsoo.ru/ff0ad8d4
CKopocCTh MPSAMOIMHENHOTO
6 PaBHOYCKOPEHHOTO ABMKeHUA. ['paduk 1
CKOPOCTH
JlaGopaTtopHas pabora "OnpezeieHue
7 CKO peHI/IE Ten;) npu aBHOpCI(O €HHOM 1 1 bubmorexa HOK
YEROP DI PABTOyCROPEHHO https://m.edsoo.ru/ff0adb18
JIBM>KEHUH 10 HAKJIOHHOM TJIOCKOCTH
8 CBoOogHoe magenune teia. OnslITel [ annnes 1
9 PaBHOMEpHOE ABMKEHNE TTO OKPYKHOCTH. 1 bubnmnoreka [JOK

[Tepuon n wactora obpamenus. Jluneinas u

https://m.edsoo.ru/ff0ae176




yrijioBasg CKOPOCTH

10 LleHTpOoCTpEMUTEIIBHOE YCKOPEHUE
bu6nmoreka [IOK
11 IT i H .B
epBbIif 3akoH HetoToHa. Bextop cuiibl hitps://m.edsoo.rw/ff0ac6 12
12 Bropoii 3akon HerotoHa. bubnmnoreka HOK
PaBHOelicTBYIOIIAA crita https://m.edsoo.ru/ff0ae72a
bubnuoreka [{OK
13 T i H .
petuii 3akoH HproTona. Cynepno3uius cui hitps://m.edsoo.rw/ff0ac982
14 Pemenue 3a1ay Ha MpUMEHEHHE 3aKOHOB bubmmoreka [JOK
Herotona https://m.edsoo.ru/ff0aeb6c
bubnunoreka LIOK
15 C .3 r
11 YIPYTOCTH. Jarom & yKa https://m.edsoo.ru/ff0aeca2
16 Pemenue 3anau no teme «Cuina ynpyroctu»
17 JlaGopaTtopHast pabota «OrnpeneneHue bubnnorexa [JOK
JKECTKOCTH NPYKUHBD» https://m.edsoo.ru/ff0aee28
bu6nmorexa LIOK
18 C
1t TpeHi https://m.edsoo.ru/ff0af738
bu6nmorexa LIOK
1 P
9 enieHue 3aaa4d 1mo teme «Cusa TpeHus» hitps://m.edsoo.r/ff0afa26
20 JlaGopatopHas pabota "OnpezneneHue bubmuoreka [OK
Kod(purmenTa TpeHus CKOTbKEHUS" https://m.edsoo.ru/ffO0af8be
71 Pemenue 3agau no teme "3akonsl HeroTOHA. but6mmorekxa [IOK
Cuna ynpyroctu. Cuna TpeHust" https://m.edsoo.ru/ff0afb8e
Cwita TsDKeCTH Y 3aKOH BCEMHUPHOTO
but6mmorexa [IOK
22 TATOTEHUS. Y CKOPEHHE CBOOOHOTO

naaCHUsA

https://m.edsoo.ru/ff0af044




Ypok-koHpepenius "J[BIKeHUE TET BOKPYT

23 rpaBuTanoHHOro 1eHTpa (CoaHeyHas
cucrema). ["amaktuxu"

24 Pemenue 3agau mo teme "Cuina TsSOHKECTH U bubnuorexa [JOK
3aKOH BCEMUPHOTIO TSATOTCHUS" https://m.edsoo.ru/ff0af5f8

)5 [IepBas kocMHu4eckasi CKOpOCTb. bubnuoreka [JOK
HesecomocTs n neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepuanbHOW TOUKH.

26 AoOcomoTHO TBEPIOE Tenno. PaBHOBecHe bubnnoreka [JOK
TBEPAOIO TeJa C 3aKPEIIEHHON OChIO https://m.edsoo.ru/ff0afe36
BpalleHus

27 MowmeHT cunebl. LleHTp TsxecTn

)% Pemenue 3aga4 mo reme "MOMEHT CHJTBIL. bubnuoreka [{OK
entp TsikecTn" https://m.edsoo.ru/ff0b02b4
[TonroroBka Kk KOHTPOJIBHOU paboTe MO TeMe

29 "MexaHNYeCcKOe IBIKEHUE bubnmorexa [IOK

. ) ) https://m.edsoo.ru/ff0b0408
BzaumopeiictBue Ten
KonTponbHas pabota mo Teme
30 "MGXIZ.HI/IHGCK(I;)C TIBHOKEHHE bubnmorexa OK
. ) ) https://m.edsoo.ru/ffOb06ec
BsaumoneiictBue Ten
Nmmynsce tena. Miynbe cuitbl. 3aKoH
31 COXPAHEHUS UMITYJIbCA. YTIPYroe u Bubmmorexa [IOK
p yibea. Spyr https://m.edsoo.ru/ff0b07fa
HEYNPYroe B3auMoieicTBUE

1 Pemenue 3amad mo Teme "3akoH coXpaHEHUS bubnmnoreka [JOK
UMITyJbca" https://m.edsoo.ru/ff0b096¢c

33 Ypok-koHpepenus "PeakTuBHOE ABMKEHUE




B PUPOJIE U TEXHUKE"

34 Mexanudeckas paboTa U MOIITHOCTh buGnuorexa [IOK
https://m.edsoo.ru/ff0b0a84
35 Pabota cuibl TSXKECTH, CHIIBI YIIPYTOCTH U bubnmoreka [JOK
CHJIBI TPEHUSA https://m.edsoo.ru/ff0b0db8
JlaboparopHas pabota «Onpenenenue
36 paboThI CUJIBI TPEHUS IPU PAaBHOMEPHOM
JBUKEHHUH TeJa 110 TOPU30HTATbHON
MIOBEPXHOCTU»
37 Cas3b sHepruu u padoTsl. [loTeHnanbHas
SHEPrus
18 Kunernueckas sneprus. Teopema o bubmmoreka [JOK
KMHETUYECKON YHEPT U https://m.edsoo.ru/ffOb0c32
39 3aKOH COXpaHEHMsI SHEPTUU B MEXAHUKE
40 JlaGopatopHas pabota «/3yueHue 3akoHa bubmuoreka [IOK
COXpaHEHUs DHEPTUH» https://m.edsoo.ru/ffOb12fe
A1 KonebarenpbHoe TBMKEHHUE B €TO bu6mmoteka IIOK
XapaKTEPUCTUKHU https://m.edsoo.ru/ffOb1858
4 3aryxaroiue Kojaebanusi. BeiHyK1eHHbIe bubnmnorexa [JOK
Konebanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MaremMaTHuecKuil U NPy KUHHBIM MasITHUKH
VYpok-uccienoBanue «3aBUCUMOCTb
44 nepuo/ia KojebaHui OT KECTKOCTH bubnmorexa LOK
https://m.edsoo.ru/ff0b197a
NPYKUHBI U MacChl TPy3a»
45 [IpeBparieHrie SHEPTruU NP MEXAHUYECKUX

KOJIEOAHUSX




JlaGopaTtopHas pabora «OnpeneneHue

. bubnuorexa [JOK
46 YacTOTHI U TIEPHOJIa KOJIeOaHu i
https://m.edsoo.ru/ffOblaec
NPYKUHHOTO MasiTHUKa»
JlabopaTtopHas pabota «IIpoBepka
47 HE3aBUCUMOCTH IIEPHUOJA KOJIEOaHUM Ipy3a buGnuorexa [IOK
P pysa, https://m.edsoo.ru/ff0b197a
MOJIBELICHHOTO K HUTH, OT MacChl Ipy3a»
Mexanunueckue BojiHbl. CBOMCTBA
bubnunoreka LIOK
48 MEXaHUYEeCKUX BOJH. [IponosbHbIe 1
https://m.edsoo.ru/ffOb21fe
MOTIEPEYHBIE BOJIHBI
49 Ypok-koHpepenus "MexaHUYeCKHe BOIHBI
B TBEp0M Tene. CelicMuieckre BOTHBI"
50 3ByK. PacnipocTpaneHnue u oTpakeHHe 3ByKa
51 VYpok-uccnenosanue "Habnronenue
3aBUCHUMOCTH BBICOTHI 3ByKa OT YacCTOTHI"
50 I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKyCTHYECKUI pe30HaHC
Ypok-koHpepenius "YabTpazByk u bubmuoreka [IOK
53 "
UH(Pa3BYK B IPUPOJIE U TEXHUKE https://m.edsoo.ru/ff0b23ca
[ToaroroBka Kk KOHTPOJILHOM paboTe MO TeEMe
| bu6nmorexa LIOK
54 3aKOHbI COXpaHeHusl. MexaHn4ecKue
" https://m.edsoo.ru/ff0b25f0
KOJIeOaHMs U BOJTHBI
KonTtponbHas pabora o Teme "3aKoHbI
55 coxpaHeHus. MexaHn4deckue KojiebaHus u
BOJIHBI"
56 DNEKTPOMAarHuTHOE IOJIE. bu6muoreka [JOK

SJ'ICI(TpOMal" HHUTHBIC BOJIHBI

https://m.edsoo.ru/ff0b2abe




57

CBolicTBa OJICKTPOMAarduTHBIX BOJIH

Ypoxk-koudepenuus "kana
SJICKTPOMArdUTHBIX BOJIH. Hcnonp3oBanue

bubnunoreka LIOK

58 .
3JIEKTPOMArHUTHBIX BOJIH JUJIsI COTOBOU https://m.edsoo.ru/ffOb2fe6
cBa3u"
VYpok-uccnenosanue "M3ydyeHne cBOiCTB
59 AJIEKTPOMArHUTHBIX BOJH C IIOMOIIBIO bubnnorexa [IOK
P " https://m.edsoo.ru/ff0b2c6¢c
MoOMIBHOTO TenedoHa
60 Pewienue 3agau Ha onpeieIeHUE YaCTOThI U
JUTMHBI 3JIEKTPOMArHUTHON BOJIHBI
61 DJIeKTpOMarHuTHasi Ipupoja CBeTa. bubmmoreka [JOK
Cxkopoctb cBeTa. BonHOBBIE CBOWCTBA CBETA https://m.edsoo.ru/ff0b31d0
Hcrounuku ceera. [Ipsmonuneninoe
62 acnpocTpaHeHue cBera. 3arMenus CoiHia brbmmorexa [TOK
Pactipoctp ' https://m.edsoo.ru/ff0b3658
n JIyHbI
3aKoH OoTpaxkeHus cBeTa. 3epkana. Pemenue
63 3a7a4 Ha IpPUMEHEHNE 3aKOHA OTPAKEHUS bubnuorexa [IOK
p p https://m.edsoo.ru/ff0b38c4
cBeTa
64 [Tpenomiienue cBeTa. 3aKOH MPEIOMIICHHUS bubmmnorexka HOK
CBETa https://m.edsoo.ru/ff0b3aea
[TomHOE BHYTpEHHEE OTpAKEHUE CBETA.
65 Hcnonp3oBanue MogHOT0 BHYTPEHHETO Bubmmorexa [IOK
TP https://m.edsoo.ru/ffOb3c5c
OTPa)KE€HHUS B ONITUYECKUX CBETOBOAX
JlaGopaTtopnast paborta "HccnenoBanue
66 3aBHCUMOCTH YTJIa IPEIOMIIEHUS] CBETOBOTO

Jy4a OT yIJla aJieHus Ha TpaHule "BO3ayX-




CTCKJIO

Ypok-koHpepennus "Vcnons3oBanne

67 MOJIHOTO BHYTPEHHET0 OTPAKEHUS:
CBETOBO/IbI, OITUKOBOJIOKOHHAS CBSI3b"
68 JIunzel. OnTruyeckas cuiia JIMH3bI bubmorexa OK
https://m.edsoo.ru/ffOb3f2c
69 [MocTpoenne n300pakeHM B TMH3aX bubmorexa OK
https://m.edsoo.ru/ff0b444a
JlaboparopHas padota "Onpenenenue
patopHai p P . bubnunoreka LIOK
70 (OKYCHOTO pAaCCTOSIHHS H ONTHYSCKOMN CHIIBI
N " https://m.edsoo.ru/ff0b4206
coOuparomiei JTUH3bI
71 Ypok-koH(pepenmus "OnTudeckue bubnnoreka [JOK
JIMH30BBIE TPUOOPHI" https://m.edsoo.ru/ffOcOa7e
72 I'na3 kak ontuyeckas cucrema. 3peHue bubmorexa HOK
https://m.edsoo.ru/ff0b4684
73 Ypok-konpepennus "Jledextsl 3penus. Kak
COXPaHMTH 3peHue"
Paznoxenue 6enoro ceera B ciekTp. OMBITHI
bu6mmoteka IIOK
74 Herorona. CnoxeHue creKkTpagbHbIX
https://m.edsoo.ru/ff0cOf4c
uBeroB. Jlucnepcus ceera
JlaGopaTtopHas pabota "OMBITHI 11O
75 pa3lIoKEHUIO OEI0T0 CBETa B CIIEKTP U bubnuotexa [JOK
BOCIIPUATHIO LIBETA NIPEAMETOB IIPUA UX https://m.edsoo.ru/ff0cOe2a
HAOII0/IEHUU Yepe3 IIBETOBbIE GUIBTPHI"
76 VYpok-npaktukym "BosHOBBIE CBOMCTBA

CBeTa: IUCIepcHsl, UHTepPepeHus U




nudpakmus"

OmnsiThl Pesepdopaa u muianerapuas MoJienb

bub6nmoreka [IOK

7 aromMa https://m.edsoo.ru/ff0c12a8
78 [Tocrynatel bopa. Moaens atoma bopa
79 Hcnyckanue u MOTJoeHne CBETa aTOMOM. Bu6mumoteka [JOK
KBantbl. JInHeyaTbie CIEKTPBI https://m.edsoo.ru/ffOc144c
20 Ypoxk-npaktukyMm "HabnrogeHue cuekTpoB bubnnorexa [JOK
ucnyckanus" https://m.edsoo.ru/ff0c1550
81 PagnoakTuBHOCTE U €€ BUIBI bubnnorexa [IOK
https://m.edsoo.ru/ff0c1672
2 Crpoenue atomHoro sapa. Hyknonnas bubnnoreka [JOK
MOJICIIb https://m.edsoo.ru/ff0c18ac
83 PannoaktuBHbIe npeBpanieHus. M30Tomnsl ngs?;;?:;(;gg/};mclam
24 Pemenue 3agau no teme: "PagnoakTUBHbBIE bubmmoteka IIOK
peBpalicHus " https://m.edsoo.ru/ffOc1b4da
85 [Tepuoxa monypacmnana
36 Ypok-koHpepenus "PagnoakTiuBHBIC bubnmnorexa [JOK
U3JIy4€HUS B IPUPOJE, MEIUILIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126
g7 SAnepHble peakiuu. 3aKOHbI COXPAHEHUS bu6muoreka [JOK
3apsiI0BOTO M MacCOBOI'0 YHCET https://m.edsoo.ru/ff0c1c58
28 DHeprus CBSI31 aTOMHBIX sifiep. CBsA3b MacChI bubnmnoreka [JOK
U DHEPIuu https://m.edsoo.ru/ffOcld7a
29 Pemenue 3agau no reme "SnepHbie
peakuun"
90 Peakuuu cunTe3a u neneHus saep. bubnuotexa [JOK




Nctounuku sueprun CosHIa v 3BE311

https://m.edsoo.ru/ffO0c1e88

Ypok-koHpepenuus "SnepHas sHepreTUKa.

91 JleficTBHS paguOaKTUBHBIX U3JIy4YEHUN Ha
JKUBbIE OpraHU3MbI"

[TonroroBka Kk KOHTPOJIBHOU paboTe MO TeMe

90 "DJIeKTPOMarHuTHOE TOJIE. bubnmnoreka HOK
DeKTpoMarHuTHbIe BoJHBI. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
sBiCHUS"

KonTponbhas pabota no Teme

93 "DJIeKTPOMarHuTHOE MOJIE.
DNeKTpOMAarHUTHBIC BOJHBI. KBaHTOBBIC
siBICHUS"

o4 [ToBTOpenue, 0600meHNe. JlabopaTopHbIe bubnuoreka [{OK
paboTsl o Kypcy "B3aumoneiictBue Ten" https://m.edsoo.ru/ff0c245a
[ToBTOpenue, 0606meHue. Pemenue

95 ACYETHBIX U Ka4eCTBEHHBIX 3a/1a4 110 TeMe brbmmorexa [TOK
b ’ https://m.edsoo.ru/ff0c2572

TerutoBble mpoueccs
[ToBTOpenue, 06061meHue. Pemenue
bubmmoteka IIOK
96 pacyYeTHBIX U KaUeCTBEHHBIX 3aJ1a4 110 TEME
" on https://m.edsoo.ru/ff0c2a22
KII/I TerutoBbIX ABUTATENEH
[ToBTropenue, 06001eHue. Perenne
bu6nunorexa LIOK

97 PacYeTHBIX M KaYECTBEHHBIX 3a/a4 110 TeME

" " https://m.edsoo.ru/ff0c2b30
KII/] anexTpoycTaHOBOK

08 [ToBTOpenue, o606menHue. JlabopatopHsie bubnmnoreka [JOK
paboTsl o kypcy "CBeToBbie SIBICHHS" https://m.edsoo.ru/ff0c2c52

99 [ToBTOpenwne, 0600meHue. Pabora ¢ bubnuotexa [JOK




TEKCTaMHM 10 TeMe "3aKOHbI COXPaHECHUS B
MexaHuke"

https://m.edsoo.ru/ff0c2d6a

100

[ToBTopenue, 0600menue. Padora ¢
texcramu 1o teMe "Koiiebanusa u BoiHb!"

bubnunoreka LIOK
https://m.edsoo.ru/ff0c2e82

101

102

[ToBTOpenue, 0600meHue. Pabora ¢
TekcTaMu 1o TeMe "CBeTOBBIE SIBIECHUA"
[ToBTOpenue, 0600meHne. Pabora ¢
TekcTamu 1o Teme "KBaHToBast U siiepHas
¢duzuka"

bub6nmoreka [IOK
https://m.edsoo.ru/ff0c3044

OBILIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

27







YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI I YYUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET






AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukart 646116746743375933883833707902081325236681597660
Bnageney KponoTusa HaTanba MeHHagbeBHa

OeicTevTened C02.03.2023 no 01.03.2024



http://www.tcpdf.org

		2023-10-20T15:22:21+0500




