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PaGouyas nporpamma cpopmupoBaHa ¢ yueTom padoueii nporpammbl Bocnutauusi ' bOY
HCO «CKK», npu3Bana 00ecne4uTh JOCTHKEHHE TUYHOCTHBIX Pe3yJbTaTOB.

MNOACHUTEJIBHASA 3AIINCKA

[Tporpamma no gusuke Ha ypoBHE OCHOBHOI'O 00I1I€ro 00pa3oBaHUs COCTABIIEHA HA OCHOBE
HOJIOKEHUH M TpeOOBaHMM K pe3yiapTaTaM OCBOCHUs Ha 0a30BOM YpPOBHE OCHOBHOM
oOpa3oBaTenbHOI porpaMMmel, ipeacTaBieHHbx B DI'OC OO0, a takxke ¢ yu€ToM deaepatbHOI
paboueii mporpammsl BocrinTanus U Konnenmumu npenojaBanus yuyeoHoro npeamera «Pusnkay.

Copneprkanue IporpaMMsl 1o (pu3Kke HarpaBIeHO HA POPMHUPOBAHNE €CTECTBEHHOHAYYHON
IPaMOTHOCTH OOY4YaIOLIMXCS M OPraHU3aLUI0 U3ydeHUsl GU3UKU Ha AEATelIbHOCTHOM ocHOBe. B
nporpaMMe 1O (PU3MKE YYMUTBHIBAIOTCS BO3MOXHOCTH YYEOHOTO TpeAMeTa B pealn3aluu
tpeboBanuii ®I'OC OOO Kk nIaHUPYEMbIM JUYHOCTHBIM W METalpEeIMETHBIM pe3yJibTaTaM
0o0ydeHHsl, a TaKkKe MEXIPEIMETHbIE CBSI3UM €CTECTBEHHOHAYYHBIX YYEOHBIX IPEIMETOB Ha
YPOBHE OCHOBHOI'O OOIIIEro 00pa3oBaHMsL.

[IporpammMa 1o ¢u3uKe yCTaHaBIMBAET pacHpeieseHHe y4yeOHOro maTrepuala 1o rojiam
o0ydeHust (1o Kjaccam), NpeajgaracT MPUMEPHYIO I[OCIEI0BATEILHOCTh HM3YYCHHUS TEM,
OCHOBAHHYIO Ha JIOTHKE Pa3BUTHsI IPEIMETHOTO COACPKAHUS U yIETE BOSPACTHBIX OCOOCHHOCTEH
oOyJaromuxcs.

[Tporpamma no ¢usuke pazpaboTaHa ¢ LeIbI0 OKa3aHUS METOAMYECKONH OMOIIY YUUTEIIO
B CO3/IaHUU pabouell MPOrpaMmbl 10 y4eOHOMY MPEIMETY.

®u3znka ABISETCS CUCTEMOOOPA3YIONIUM /JIsl €CTECTBEHHOHAYYHBIX Y4€OHBIX MPEIMETOB,
MOCKOJIbKY (pH3HuUEecKue 3aKOHBI JISKAaT B OCHOBE NPOLIECCOB U SIBIECHUH, U3ydaeMbIX XUMHEH,
Ouonoruelt, actpoHomMuel U (uznyeckoil reorpagueil, BHOCUT BKJIAJ] B €CTECTBEHHOHAYYHYIO
KapTUHY MUpa, MperocTaBisgeT HauOojee siCHble oOpas3lbpl MPUMEHEHHMs HAay4dHOTo MeToja
MO3HAHMS, TO €CTh CIIOCO0A MOJIY4YEHUs JOCTOBEPHBIX 3HAHUN O MUpE.

OpHa M3 IIaBHBIX 33Ja4 (U3MUECKOro oOpa3oBaHUs B CTPYKType oOuiero oOpa3oBaHUs
COCTOUT B (POPMUPOBAHMM E€CTECTBEHHOHAY4YHOH T'paMOTHOCTM M HHTEpeca K Hayke Yy
o0ydJaronuxcs.

N3yuyenne ¢u3nku Ha 0a30BOM YpOBHE IIpENIoJiaraeT OBJAJIEHUE CIEAYIOIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLIMMH €CTECTBEHHOHAYYHYIO TPAaMOTHOCTD!

® HAy4YHO OOBSCHATH SIBJICHUS;

® OIEHUBATh U MOHUMATh OCOOEHHOCTH HAyYHOTO UCCIIEIOBAHUS;

® UHTEPHPETUPOBATh JAaHHBIE U KCIOJIb30BaTh HAy4yHBIE JOKa3aTeNbCTBA IS
MOJTyYEHUs BBIBOJIOB.

[lenu wm3yueHust QU3MKM HA YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs ONpEAEICHbI B
Konuenmun npenogaBanus yuebHoro npeamera «Pusnka» B 00pa3oBaTEeNbHBIX OpPraHU3aIMIX
Poccuiickoit ®enepanuy, pealu3yoOIIUX OCHOBHbIE 00111€00pa30BaTEebHBIE MPOrPaMMBL,
yTBepxkI€HHONW pemeHneM Kosmermn MunncreperBa mpocsemenus Poccuiickont denepanun
(mportokoi ot 3 nexadbps 2019 r. Ne [IK4BH).

Henun nzyyenus pU3NKH:

e [puoOpeTeHHEe HHTEpeca W CTPEeMIIEHUS OOYyYaroUXCs K HAyYHOMY HW3YYEHUIO

IPUPOIBI, pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;
® Dpa3BUTHE TMPEJICTABICHHA O HAyYHOM METOAE TMO3HaHUs |  (OPMHPOBAHUE
HCCIIEI0BATEIBLCKOTO OTHOIIECHUS K OKPYXKAIOLIUM SIBICHUSAM;



e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysbTaTa W3Y4E€HHUS OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

e (QopmupoBaHuE NPEICTABICHUNA O PO (PU3UKU Ui Pa3BUTUS IPYTHX E€CTECTBEHHBIX
HAyK, TEXHUKU U TEXHOJIOTHIi;

® pa3BUTHE IMIPEACTaBICHUI O BO3MOXHBIX cepax Oynaymel mnpodeccuoHaIbHOMN
JESITEIbBHOCTH, CBSI3aHHOM ¢ (pU3UKOI, MOArOTOBKA K JalibHeHIIeMy 00y4eHHUIO0 B 3TOM
HarpaBJICHUH.

JocTiwkeHnne STHX I1eneil mporpamMmbl 1o (U3MKE Ha YpPOBHE OCHOBHOTO OOIEro

o0pa3oBaHus 00ECIIEUNBACTCS PEUICHUEM CIEAYIONUX 3a1aY:

e puoOpeTeHue 3HAHU O IUCKPETHOM CTPOSHUH BEIIECTBA, O MEXaHHMUYECKHX, TETIOBBIX,
INEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

e nmnpuoOpeTeHHe YMEHUH ONUCHIBATH M  OOBACHATH (PUIWYECKUE SBICHUS C
MCIOJIb30BaHUEM TMOJTyYEHHBIX 3HAHUIA;

® OCBOCHHE METOJOB pEIICHUs MPOCTEHIINX PACYETHBIX 3aad C HCIOIb30BAaHHEM
dbuznyeckux Mojenei, TBOPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 3a7a4;

e pa3BUTHE YyMEHUW HAOMIOAATh MPHUPOJHBIC SBICHUS U  BBHIIOJIHATH  OIBITHI,
nabopaTopHble pabOTBl M AIKCIEPUMEHTANBHBIC HCCIICAOBAHUS C HCIIOJIB30BAaHHEM
U3MEPUTEIBHBIX TPHOOPOB;

® OCBOCHHE TPUEMOB PabOTHI ¢ WHPOpPMAIUEH (U3MUECKOTO COJCPIKAHUS, BKIFOYAS
UHPOPMALIMIO O COBPEMEHHBIX JOCTIKEHUSX (U3MKH, aHaJN3 M KPUTHYECKOE
OlLICHUBaHKE WH(OPMALINK;

® 3HAKOMCTBO cO cepamu nMpodhecCHuOHATBHON AeATEIHLHOCTH, CBA3aHHBIMU C (DU3UKOH,
U COBPEMEHHBIMH TEXHOJIOTUSMHU, OCHOBAaHHBIMH Ha JIOCTUKEHUAX (pU3nUecKoil HayKH.

Ha un3yuenue ¢usuku (6a30BbIi ypOBEHb) Ha YpOBHE OCHOBHOTO OOIEro odpa3oBaHus
oTBOoAMTCS 238 yacoB: B 7 kiacce — 68 4acoB (2 yaca B HeJlEN0), B 8 kiacce — 68 yacoB (2 yaca B
HEJIEINIO), B 9 KJ1acce — 102 yaca 3 yaca B HEJIEIIO).

[Tpennaraemslii B mporpamMme no (Gpusmke nepeyeHb Jab0paTOpHBIX pabOT U ONBITOB HOCUT
peKOMEHAaTeNbHBIA XapaKTep, y4WUTeNb JIeJaeT BbIOOp MpoBeAEHHUs J1a00paTOpHBIX padoT U
OTBITOB C YUETOM MHIUBUYaIbHBIX OCOOEHHOCTEN 00yJaroInXCsl, CIIUCKA SKCIIEPUMEHTAIbHBIX
3aJJaHMi, IpeyIaraeMbIX B paMKax OCHOBHOT'O FOCYJJapCTBEHHOI'O 3K3aMeHa 10 (hU3UKe.



COJAEP)KAHUE OBYYEHUA

7 KUIIACC

Pazgen 1. ®u3nka u €€ poJsib B MO3HAHUHU OKPYKAKOIIEr0 MUPA.

®usuka — Hayka o npupoje. SAsnenus npuponasl. GU3NYECKUE SBICHUSA: MEXAHUYECKUE,
TEIJIOBBIC, IJIEKTPUUYECKHE, MATHUTHBIEC, CBETOBBIE, 3BYKOBBIC.

Ouznyeckue BenuuuHbBL. M3mepenue ¢uznueckux BeauMuuH. DPu3nyeckue NpUOOpHI.
[TorpemnocTs u3mMepenuii. MexxayHapoaHas CHCTEMA €IMHMII.

Kak ¢u3uka u gpyrue ecTecTBEHHbIE HAyKH H3Yy4aroT Ipuponay. EcrecTBeHHOHay4YHbBIN
METOJi TMO3HAHUs: HAOII0JIeHHe, IMOCTAaHOBKA HAYYHOTO BONPOCA, BBIABMXKEHUE THUIIOTE3,
OKCIIEPUMEHT TI0 TMPOBEPKE THUIOTE3, OOBsACHEHHE HaOmogaeMoro seicHus. Omnmcanue
bu3NYECKUX SIBICHUHN C TIOMOIIBIO MOJETEH.

Hemoncmpayuu.

1. MexaHuueckue, TeIJIOBBIC, EKTPUIECKHE, MATHUTHBIC, CBETOBBIC SIBJICHUS.

2. @®wusnueckue MPUOOPHI U MPOIEAYpa MPSMBIX U3MEPEHHIN aHAJOTOBBIM U ITU(POBBIM

puoOpOM.

Jlabopamopnwvie pabomot u onvimel.

1. OmnpeneneHue NEHBI NSICHUS KAl H3MEPHUTEIHLHOTO ITPHOODA.

N3mepenne pacCcTOsTHU.

3. UMsmepenue o0bEMa KUIKOCTU U TBEPJOTO TENA.
4. OmnpeneneHue pa3MepoB MaJIbIX TEI.
5. HsmepeHue TtemmepaTypbl IIpU IIOMOIIM >KMIKOCTHOIO TEPMOMETpa M JaT4uKa

TEMIEPATypHI.
6. IIpoBeneHne ucCIIeIOBaHHUS IO TPOBEPKE THIIOTE3bI: JATBHOCTh MOJIETA IAPHKA,
MyIEHHOTO TOPU30HTAILHO, TEM OO0JIbIIe, YeM OOJIBIIIe BHICOTA ITyCKa.

Pasnen 2. [lepBoHavaibHbIE CBeIeHUS 0 CTPOCHUH BelleCTBA.

CtpoeHue BelIeCTBA: aTOMbl U MOJEKYNbl, MX pa3Mepbl. OMBITH, JAOKa3bIBAIOIINE
JIMCKPETHOE CTPOCHUE BEIIECTBA.

JlBmkenne dacTui] BemiectBa. CBSI3b CKOPOCTH JIBMIKCHHS YACTHI[ C TEMIICPATypOM.
bpoynoBckoe nBuxenue, auddysus. BzanmonelicTBHe dYacTHIl BEIIECTBA: MPUTSHKEHHE U
OTTaJKHUBaHUE.

ArperaTHple COCTOSIHHSI BEIIECTBA: CTPOCHHE Ta30B, IKHJAKOCTEH ©W  TBEPIBIX
(KpHCTAUTMYECKUX) Tel. B3anMMOCBSA3b MEXIy CBOMCTBAMH BEIIECTB B Pa3HBIX arperaTHBIX
COCTOSTHUSIX M WX aTOMHOMOJICKYJISIPHBIM cTpoeHreM. OCOOEHHOCTH arperaTtHbIX COCTOSHUUN
BOJIBI.

Hemoncmpayuu.

1. HaGmronenue 6pOyHOBCKOTO JBHKEHUS.

2. HaGmoaenue muddy3un.

3. HaGmronenue siBieHUiA, OOBSICHSIOMIMXCS MPUTSHDKEHUEM MU OTTAKMBAHUEM YaCTHI]

BEII[ECTBA.

Jlabopamopnwvie padbomot u onvimol.

1. OrmeHka quamMeTpa aToMa METOJAO0M PSAIOB (C UCIOIb30BaHuEM GoTorpaduii).

2. OnbITHI 110 HAOJIOICHUIO TETUIOBOTO PACIIMPEHUS Ta30B.

3. OmnbIT IO OOHAPYKEHUIO ACUCTBHSI CUIT MOJICKYJISIPHOTO MIPUTSKEHUS.

Pa3znen 3. /IBuskeHue U B3aUMOeiiCTBHE TeJl.



Mexannueckoe JBH>KeHUE. PaBHOMepHOe W HepaBHOMEpHOe ABWKEeHHE. CKOPOCTH.
Cpenusist CKOpOCTh IPU HEPABHOMEPHOM JIBHKEHUU. Pacy€T myTu U BpeMeHU JBUKEHUS.

SlBnenve wHepnuu. 3aKOH WHEpUUHU. B3aumonelcTBUe Tell Kak NpPUYMHA W3MEHEHUs
CKOpPOCTH JIBH)KEHMs Tell. Macca kak Mepa uHepTHocTH Tena. [lnotHocts BemectBa. CBs3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €IUHUIIE 00bEMa BElIeCTBaA.

Cwia kak XxapakTepucTtuka B3aumojercTBus Ten. Cuna ymnpyroctd U 3akoH ['yka.
N3mepenue cuiibl ¢ TOMOIIBIO AMHAMOMETpPA. SIBIIeHUE TATOTEHUS U ciia TsbkecTH. Cuiia TSKeCTH
Ha pyrux mianerax. Bec tena. HeBecomocTs. CokeHHe Cuil, HAIIPaBIEHHBIX 110 OJHOM NPSIMOM.
PaBuopelictByromas cui. Cuna tpenusi. TpeHue CKoJibXeHUs U TpeHue nokosi. Tpenue B npupojae
U TEXHHKE.

Hemoncmpayuu.

1. HabmroeHue MeXaHU4eCKOro JBUKCHHS Teja.

2. H3mepeHue CKOPOCTH NPSAMOIUHENHOIO JBUKEHUS.

3. HalGmroneHue siBneHUS UHEPLIUU.

4. HalGnroneHue u3BMEHEHHs! CKOPOCTH MIPU B3aMMOJICHCTBHUH TEJL.
5. CpaBHEHHE MaccC 10 B3aUMOJEHCTBUIO TEJL.

CroxeHue cuil, HalpaBJIEHHBIX 110 OJTHOM IPSIMOM.

Jlabopamopnusie pabomot u onvimeol.

1. OmpeneneHue CKOPOCTH PaBHOMEPHOTO JBHKEHHUA (LIapuKa B KHJIKOCTH, MOJIEIH
AIIEKTPUYECKOTO aBTOMOOWIIS U TaK Jiajiee).

2. OmpexneneHue cpeaHed CKOPOCTH CKOJBXEHHS OpycKa WIM IIAapUKa 10 HAaKJIOHHOU
MJIOCKOCTH.

3. OmnpeneneHue MIOTHOCTU TBEPAOTO TeNa.

4. OmnbITl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsbKeHus (aedopmanuu) mpyKUHBI OT
MIPUIIOKEHHOMN CHJIBI.

5. OneITHl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHSI CKOJIBKEHHUSI OT Beca Teja U
XapakTepa COIMPUKACAIOIINXCS TOBEPXHOCTEH.

Pa3nen 4. laBienune TBEPABIX TeJl, :KUAKOCTEH H ra3oB.

Hasnenue. CriocoObl yMEHBIIIEHUS U yBEJIMUEHUS J1aBlieHus. [aBneHue ra3za. 3aBUCUMOCTh
JaBJIeHUs Ta3a OT 00bEMa, Temneparypsl. [lepenaya naBieHust TBEPABIMH TEJIaMU, )KUIKOCTIMH U
razamu. 3akoH Ilackansa. [[HeBMaTnueckue MalIMHBL. 3aBHCHUMOCTb JABJICHUS XKUIKOCTH OT
rnyounsl.  [mapocratmdeckuii  mapamokc. CooOmarormuecs cocyabl. [mapaBiamueckue
MEXaHU3MBI.

AtMocdepa 3emnun u atmochepHoe naBineHue. [IpuumHBI CyliecTBOBaHUS BO3IYIIHON
ob6onouku 3emmu. Omnbit Toppuyennu. M3mepeHue atMochepHOro naBleHUS. 3aBUCUMOCTH
atMoc(epHOro MJaBieHHUS OT BBICOTHI Haa YpoBHeM Mops. [Ipubopsl 1 wu3MepeHus
aTMOC(hEepHOTO JTaBJICHHUS.

JlelicTBHE )XUJIKOCTH U Ta3a Ha MOTPYXEHHOE B HUX Teso. BriTamkuBaromas (apxumenoBa)
cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxomnaBanue.

Hemoncmpayuu.
3aBUCUMOCTbD JaBJIEHUS ra3a OT TEMIIEPaTyphl.

Ilepenaya naBieHUs KUIKOCTHIO U Ta30M.
Coo0maronyecs: CoCy/sbl.
I'mppaBauyeckuit mpecc.

v wnN e

[TposiBnenue neiicTBrus aTMOC(HEPHOTO AaBICHHS.



6. 3aBHCUMOCTh BBITAJKHBAIONMICH CHJIBI OT O00BEMAa TOTPYKEHHOM dYacTH Tella |
IUIOTHOCTHU KHUJIKOCTH.

7. PaBEeHCTBO BBITAJIKHUBAIOLIEH CUJIBI BECY BBITECCHEHHOM KMJIKOCTH.

8. VYcinoBue IUIaBaHMs TeN: IUIABAHME WM IOTPY)KEHHE Tel B 3aBUCUMOCTU OT
COOTHOUIEHUS IUIOTHOCTEH TENA U KUJKOCTH.

Jlabopamopuvie pabomsl u onvimol.

1. HccrnenoBaHue 3aBUCHMOCTH Beca Tejla B BOJE OT 00bEMa MOTpYKEHHOH B JKUIKOCTh
4acTH TeJla.

2. OmpenenieHUE BBITAJKUBAIOIIEH CHJIbI, JEUCTBYIOIIEH HA TEJO, MOrPYKEHHOE B
KUJKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLLIEH CUJIbL, IEMCTBYIOIIEH HA TEIO B KUJKOCTH,
OT Maccsl TeJna.

4. OnbIThl, TEMOHCTPUPYIOLIKNE 3aBUCUMOCTh BBITAJIKMBAIOIIECH CHIIbI, ACHCTBYIOIIEH Ha
TEJO B JKUJIKOCTH, OT 00bEMa MOTPYKEHHOHN B KUAKOCTh YaCTU TeJIa U OT ILIOTHOCTH
JKUJKOCTH.

5. KoHcTpynpoBanue apeoMerpa WIM KOHCTPYMPOBAHME JIOAKH U OIpEACIICHHE €€
Ipy30I10ABEMHOCTH.

Pa3zgea 5. Pa6ora u MOIIHOCTH. JHEpPrus.

Mexanundeckas pabora. MOIIHOCTb.

[TpocThie MexaHU3MBL: pblyar, 0J0K, HaKJIOHHasI JI0CKOCTh. [IpaBuiio paBHOBecHs pblyara.
[IpumeHeHue mnpaBuiIa paBHOBECHsI pblyara K Oioky. «3ojotoe mnpaBuiio» Mexanuku. KIIJ]
MPOCTHIX MeXaHU3MOB. [IpocThie MEXaHU3MBI B OBITY U TEXHHUKE.

Mexannueckas 3Heprus. Knnerndeckas u noreHuuanbHas sHeprus. [Ipespaienue ogqHoro
BUJIa MEXaHUYECKOW SHEPTUH B Ipyroi. 3aKOH COXPaHEHMsI SHEPTUU B MEXaHUKE.

Hemoncmpayuu.

1. Ilpumepsl IPOCTHIX MEXAaHU3MOB.

Jlabopamopuvie padomol u onvimel.

1. Omnpenenenue paOOTHl CUJIBI TPEHUS TNPU PABHOMEPHOM [BIKEHUH Tela IO
TOPU30HTAILHOM MOBEPXHOCTH.

2. HccnenoBaHue yCI0BUM paBHOBECHS pblyara.

3. HMsmepenne KI1/] HakIOHHON MIOCKOCTH.

4. V3yueHue 3aKOHA COXPAaHEHUS MEXAHUYECKOW SHEPTHUH.

8 KUIACC

Pa3nen 6. TenioBbie iBJIEHMS.

OCHOBHBIE MOJOKEHUS MOJIEKYJIIPHO-KUHETUUECKOW TEOPUHU CTPOEHUs BenecTBa. Macca u
pa3Mepbl aTroMOB M MoOJieKyJd. OmbIThl, MOATBEPKIAIOIINE OCHOBHBIE  IOJIOKEHUS
MOJICKYJIIPHOKMHETHYECKOU TEOPHH.

Mopenu TBEPIOTO, JKUIKOTO M ra3000pa3HOr0 COCTOSIHUM BemecTBa. Kpucrammmyeckue u
amopdusie Tena. OObsiICHEHNE CBOWCTB Ta30B, )XKUAKOCTEH M TBEPABIX TEJI HA OCHOBE MOJIOKEHUN
MOJIEKYJIIPHO-KUHETUYECKOW Teopuu. (CMayuBaHWEe M KanWUIApHbIE siBlieHUs. TeruoBoe
pacUIMpEHHE U CXKaTHE.

Temneparypa. CBsizb TeMmepaTypbl €O CKOPOCTBIO TEIUIOBOIO JBHMKEHHUS YaCTHII.
Bryrtpennsis sueprusi. CriocoObl H'3MEHEHHS BHYTPEHHEH YHEPTUHU: TeTUIONEpe1ada U COBEPIIIEHUE
paboTel. Busl Teruionepenaun: TEIIONPOBOAHOCTh, KOHBEKITHUS, H3Iy4YCHUE.



KommuectBo Temnorel. YaenpHasd TEIUIOEMKOCTH BEIIECTBA. 1€INIOOOMEH M TEIJIOBOE
paBHOBecHe. YpaBHEHHE TeIIoBoro OamaHca. IlnaBneHue W oTBepJeBaHUE KPUCTATITMYECKUX
BEIIECTB. YAenbHas Teryora ruiaBieHus. [lapooOpa3oBanue W KoHjeHcarus. lcnapeHue.
Kunenue. YnenpHas Teruiora mapooOpa3oBaHUsA. 3aBUCUMOCTh TEMIIEPATypbl KUIIEHHS OT
aTMOC(hEpHOTO JTaBJICHHUS.

BnaxnocTs Bo3ayxa.

DHeprus TOIIUBA. Y JIeJbHas TEIJIOTa CTOPAHMUS.

[Tpunnuner pabotel TeroBbix aBuratenei KIIJ[ TemmoBoro asuratens. TermioBbie
JIBUTATEJIM U 3aIUTA OKPYKAIOMIEH CpPebl.

3aK0OH COXpaHEHUs U IPEBPAILICHUs SHEPTUHU B TEIUIOBBIX MPOIECCaXx.

Hemoncmpayuu.

Habmtoienue OpoyHOBCKOTO TBUKEHHUSI.

Habmonenue nuddysun.

HabGmronenue siBeHnit cMauyuBaHUs M KalTWJUISIPHBIX SIBJICHUH.

HabGmronenue TenioBoro pacuimpeHus Tel.

N3menenune gaBieHus ra3za npu U3MEHEHUHN 00bEMa U HArPEeBAHWUU WJTU OXJIaXKICHUH.
[IpaBuna n3MepeHus TeMiepaTypsl.

Bunel Terionepenayu.

OxnaxJIeHrue MPU COBEPIIEHUU PabOTHI.

W Nk WNE

HarpeBanue nipu coBepiiieHuu padOThl BHEITHUMU CUJIaMH.
. CpaBHEHHE TETUIOEMKOCTEH PA3IMYHBIX BEIIECTB.
. HaGmonenne xumneHwus.
. HabmroieHue mocTostHCTBa TeMIIEpaTyphl MPH TUIaBICHUH.
13. Mojenu TemIOBBIX ABUTaTeNei.
Jlabopamopuvie pabomol u onvimol.
1. OnbIThI O 0OHAPYKEHUIO JEHCTBUSI CHII MOJICKYJISIPHOTO MIPUTSKEHUS.

=
= O

=
N

OnbITHI O BhIpAIIMBAHUIO KPUCTAJUIOB TOBAPEHHOM COJIM MIIM caxapa.

OnbITh! 10 HAOIIOAEHUIO TEIIIOBOTO PACUIMPEHHs ra30B, KUJIKOCTEN U TBEPIBIX TEI.
Onpenenenue AaBIeHUS BO3yXa B OAJUIOHE MINPHIIA.

OnbITh, AEMOHCTPHUPYIOLIUE 3aBUCHUMOCTb JaBJEHHUS BO3JyXa OT €ro ooséma Hu
Harp€BaHusd UJIW OXJIAXKJICHUA.

s wN

6. IlpoBepka THMNOTE3bl JWHEWHOW 3aBUCUMOCTH [IJTMHBI CTOJOWKA JKUJIKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIepaTyphl.
7. HaGmoneHue m3MeHEHHs BHYTPEHHEW SHEPrHM Tela B pe3ysbTaTe TeIulonepenadu u
paboThI BHEIIHUX CHJL.
8. HccnenoBanue siBjeHUs TEIIIOOOMEHA TPU CMENIMBAHUH XOJIOIHOM U ropsiuei BOABI.
9. OmpezneneHue KOJIMYECTBA TEIJIOTHI, IOJYYEHHOTO BOJOW IMpU TEIJIOOOMEHE C
HarpeTbIM METAJUNINYECKUM I[IUINHIPOM.
10. Onpenenenue yeabHON TEIUIOEMKOCTH BELLIECTBA.
11. HccnenoBanue mpouecca UCIIapeHus.
12. Onpenenenre OTHOCUTENIBHOM BIaXXHOCTH BO3AyXa.
13. Onpenenenue yaenbHOM TEIUIOTHI IJIABJICHUS JIbJA.
Pazgen 7. diekTpuyeckne 1 MAarHUTHbIE SIBJICHUS.
Onexrpuszanus Tei. J{Ba poja 31eKTpUUECKUX 3apsAa0B. BanMopaelicTBre 3apsKEHHBIX TEIL.
3akoH KynoHa (3aBUCMMOCTb CHJIBI B3aUMOJICHCTBUS 3apsDKEHHBIX TEJl OT BEJIMUMHBI 3apsioB U
pPacCTOSTHUS MEX]Y TEIaMH).



DnekTpuueckoe noje. Hanpssk€HHOCTh 3iieKkTpuyeckoro mnodid. [IpuHiun cynepno3uiuu
IIEKTPUYECKUX IT0JIEN (Ha KAUECTBEHHOM YPOBHE).

Hocurenu snexkTpuyeckux 3apsiioB. DJIEMEHTApHBIM 3ieKkTpuueckuil 3apsan. CrpoeHue
aroma. [I[poBOAHMKY U TUANEKTPUKU. 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsijaa.

OJIEKTPUYECKUIT TOK. YCIOBHUS CYHIECTBOBAHMS JJIEKTPUUECKOro TOKa. McTOuHMKH
IIOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOrO TOKa (TEIJIOBOE, XMMHUYECKOE, MarHuTHOE).
DNEKTPUUECKUN TOK B )KUJKOCTSX U ra3ax.

Onektpuueckass nenb. Cuia Toka. OjeKkTpuueckoe HarpsbkeHue. ConpoThBIEHHE
MPOBOJIHUKA. YIEJIbHOE CONpPOTUBIEHUE BemecTBa. 3akoH Owma I ydacTKa LEMH.
IlocnenoBarenpbHOE U MapaIIEIBHOE COCAMHEHUE IIPOBOJHUKOB.

Pabota 1 MOLIHOCTD 3JIEKTPUUECKOI0 TOKA. 3akoH Jlxoyns—JleHna. DnekTpudeckue 1enu
U TIOTPeOUTENH IEKTPUUECKOM SHEpruu B ObITy. KOopoTkoe 3aMbIKaHHe.

[locTostHHble MarHuThl. B3amMopaeilcTBME NOCTOSHHBIX MAarHUTOB. MarHutHoe moJe.
MarunuTtHoe noJie 3eMJIM U €ro 3Ha4eHHe N5 )KU3HU Ha 3emuie. OnbIT Dpcreaa. MarHutHoe moiie
ANEKTPUYECKOTO TOKa. [IpuMeHeHne 3JIeKTpOMarHuToB B TEXHHUKE. [[eCTBME MAarHUTHOTO MOJIA
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUrareilb IOCTOAHHOIO TOKa. lMcnosb3oBaHue
3JIEKTPOJIBUTATENEN B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onpitel  @apagess. SIBneHue  anekTpomMarHuTHoOM  uHAykuuu. IlpaBuio  JleHua.
OnextporeHeparop. CrocoObl MONyYEHHsI AJIEKTPUUECKOM HHEPTUU. ODIIEKTPOCTAHLUU Ha
BO300HOBIISIEMBIX UICTOYHHKAX SHEPTHH.

Hemoncmpayuu.

DneKkTpu3anus Ted.
JIBa poJia 2IEKTPUYECKUX 3aps0B U B3aUMOJECHCTBUE 3apyKEHHBIX TEll.
YCTpoUCTBO U IEHCTBHE 3IEKTPOCKOIIA.
DNeKTpOoCcTaTUYEeCKast UHIYKLUS.
3aKOH COXpaHEHMsI DJIEKTPUUECKUX 3apPsI0B.
[IpoBOIHUKYU U AUDIIEKTPUKH.
MopenupoBaHu€e CUIIOBBIX JMHUHI JIEKTPUUECKOTO MOJIS.
N cTouyHNKM TOCTOSIHHOTO TOKA.
JlelicTBUSA DIIEKTPUYECKOTO TOKA.

. DIIEKTPUYECKUI TOK B )KUJIKOCTH.

. 'a30BBblii pa3psn.

. 3mepeHne Cuitbl TOKa aMIEPMETPOM.
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. I/ISMepeHI/Ie QJICKTPHUYCCKOI'0 HAMIPAKCHUSA BOJIBTMCTPOM.

=
H

. PeoctaTt 1 MmarasuH conpoTUBIECHUI.

. B3aumopeiicTBre OCTOSHHBIX MarHUTOB.

. MonenupoBaHre HEBO3MOXXHOCTH pa3/I€JICHMs TOJIFOCOB MAarHUTA.
. MonenupoBaHre MarHUTHBIX [10JIEH TOCTOSTHHBIX MArHUTOB.

. OnbIT OpcTena.

N
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. MaruuTHoOe nosie Toka. DIeKTPOMarHur.

N
o

. JleficTBue MarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM.

N
=

. SHGKTpOI[BI/IFaTeHB IIOCTOSAHHOI'O TOKA.

N
N

. I/ICCJ'IGI[OBaHI/Ie SBJICHHUA BHCKTpOMaFHHTHOﬁ HWHAYKIU.

N
w

. OnpiTel Dapanes.
. 3aBUCUMOCTb HaIPaBIEHUS MHAYKIMOHHOIO TOKA OT YCIOBUI €ro BOSHUKHOBEHHUS.
. DIeKTporeHepaTop NOCTOSHHOTO TOKa.

N N
o b



Jlabopamopnwvie padbomot u onvimol.

OMnBITHI MO HAOTIOCHUIO SJIEKTPU3AIUYU Tl MHAYKIIUEH U PU CONTPUKOCHOBEHUHU.
WccnenoBanue 1elCTBUS JIEKTPUUECKOTO MOJIsl HA TPOBOJHUKH U TUAJICKTPUKH.
COopka 1 mpoBepKka padOoThI JIEKTPHUUECKOH I[EMH TOCTOSHHOTO TOKA.

W3mepeHue u peryJinpoBaHHue CUIIbl TOKA.

W3mepenue u peryinpoBaHue HAPsKEHUS.

HccnenoBanue 3aBUCMMOCTH CUIIBI TOKA, UAYIIETO YEPE3 PE3UCTOP, OT COIPOTUBIICHUS
pE3UCTOpa U HAIIPSHKEHUS HA PE3UCTOPE.

ok wnNRE

7. OneITel, JAEMOHCTPUPYIOIIHME  3aBUCHUMOCTb  DJEKTPHUYECKOIO  CONPOTHUBIICHUS
IIPOBOJHMKA OT €T0 JJIUHBI, IUIOIIAJHU TIONIEPEYHOr0 CEYEHHU U MaTepHalla.

8. IlpoBepka npaBuiia CI0XKEHUS HANPSHKEHUM TP MOCJIE0BATEIbHOM COCIMHEHNUN JIBYX
PE3UCTOPOB.

9. IIpoBepka mpaBwiia Juisi CUIIBI TOKA IIPU MApAJUIEIIBHOM COEIMHEHUH PE3UCTOPOB.

10. Onpenenenue padboThl IEKTPUYECKOT0 TOKA, UIYILIETO Yepe3 Pe3UCTop.

11. OnpeneneHne MOIHOCTH 3IEKTPUYECKOT0 TOKA, BBIIEISEMON Ha PE3UCTOPE.

12. MccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, HIYLLETO YEPE3 JAMIIOUKY, OT HAIPSDKEHUS Ha
HEH.

13. Onpenenenue KIIJ| narpeBaTens.

14. UccnenoBaHre MarHUTHOI'O B3aUMOJEMCTBUSI TIOCTOSIHHBIX MAarHUTOB.

15. VI3yyeHre MarHMTHOIO IIOJsl IOCTOSIHHBIX MAarHUTOB NpU HUX OOBEIUHEHHUU U
pa3JelIeHuN.

16. MccnenoBanue AeMCTBUSA IIEKTPUIECKOTO TOKA HA MAaTHUTHYIO CTPENKY.

17. OnbIThI, IEMOHCTPUPYIOILIUE 3aBUCUMOCTb CHJIbI B3aUMOIEUCTBHSI KaTyLIKH C TOKOM U
MarHuTa oT CHJIbl TOKa U HaIlPaBJIEHUS TOKA B KaTYIIIKE.

18. M3y4eHue AeMCTBHUSI MArHUTHOTO MOJI HA IIPOBOJHUK C TOKOM.

19. KoHcTpyHnpoBaHue U n3ydeHue paboThl 3J1€KTPOIBUTATES.

20. N3mepenne KI1/] anexTpoaBurarenbHON YCTAaHOBKH.

21. OnbITHl 1O HMCCIIEOBAHUIO SIBJICHMS 3JIEKTPOMArHUTHOM HHAYKLIHMU: HMCCIEI0BaHUE
M3MEHEHUH 3HaYeHMsI U HAaIpaBJIE€HUS MHAYKIIMOHHOIO TOKa.

9 KUIACC

Pa3nen 8. Mexanuveckue siBJICHUS.

Mexanndeckoe aBrmkeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCHTEIBHOCTh
MEXaHWYECKOTO JBHKEHHs. PaBHOMEepHOe mpsMonMHENHOe aBMXkeHue. HepaBHoOMepHOe
npsIMOJIMHENHOE ABM>KeHHE. CpenHsss U MIHOBEHHAs CKOPOCTh Tejla IPH HEPABHOMEPHOM
JBUKECHHH.

VYckopenune. PaBHOyckopeHHOE mipsiMoNinHelHOe JBkeHne. CBoOoaHoe manenne. OnbIThI
[Nanunes.

PaBHOMepHOE nBMXKEHHE MO OKpykHOCTH. [lepuon u wacrora oOpamenus. JluneitHas u
YIJI0Bast CKOPOCTH. LIEHTpOCTPEMUTENBHOE YCKOPEHHE.

IlepBbrit 3akoH HproToHa. Bropoii 3akoH Herorona. Tperuit 3akoH Herorona. IlpuHiun
CYINIEPIO3ULINH CHJL.

Cuna ynpyroctu. 3akoH I'yka. Cuiia TpeHMs: CUila TPEHUS CKOJIBXKEHHUS, Cujla TPEHUs
MIOKOSI, IPYTHUE BUBI TPEHHUS.

Cuna TsDKECTM M 3aKOH BCEMUPHOIO TATOTEHHA. YCKOpPEHHE CBOOOIHOIO MaJeHUs.
JBmxenue manet Bokpyr Connna. [lepBas kocmudeckast ckopocTs. HeBecoMOCTh M eperpy3KkH.



PaBHOBecue mMaTepuanbHOM TOYKHA. AOCONMIOTHO TBEpAOE Teno. PaBHOBecue TBEpOTO TEma
C 3aKpEIUIEHHON OChIO BpallleHusl. MoMeHT cuiibl. LIeHTp TspKecTH.

Nmnynec Tena. M3smenenue umnyinbca. Mmmynbc cunbl. 3aKOH COXpaHEHUs HMMITYJIbCA.
PeakTuBHOE IBUKEHUE.

Mexanuueckasi pabota U MomHOCTb. PaboTa cun Tsxkectu, ynpyroct, tpeHusi. Cs3b

SHEPrUuu

u pa60TBI. HOTGHHI/I&HBH&H OHEpIrusa TCJIa, MOAHATOrO HaAd MNOBCPXHOCTHIO 3CMIIM.

IToTrenumanpHas 3Heprus cxarou npyxxuHsl. Kunerndeckas sneprus. Teopema 0 KHHETUYECKOU
SHEPruu. 3aKOH COXPaHEHUS MEXaHUYECKOW SHEPIUH.

Hemoncmpayuu.

1. HaOmroeHue MEXaHUYECKOTO IBUKEHUS T€a OTHOCUTEIBHO Pa3HBIX TEJl OTCUETA.

2. CpaBHEHME IIyTE€H M TPAEKTOPUH IBMXKEHMS OJHOTO M TOTO K€ Te€jla OTHOCUTEIILHO
pa3HBIX TEJI OTCUETA.

3. H3mepeHne CKOpPOCTH U yCKOPEHUS MPSAMOJIMHEWHOTO IBUIKEHUS.

4. HccnenoBaHue NpU3HAKOB PABHOYCKOPEHHOIO JBUKCHHUS.

5. HaGmronenue nBuKeHUs TeNa [0 OKPYKHOCTH.

6. HaOmroneHne MexaHMYECKUX SIBJICHUM, IPOUCXOIALINX B cucTeMe oTcuéTa «Tenexkar»
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBIDKEHHH OTHOCHUTENBHO KaOMHETa (PU3UKH.
3aBUCHUMOCTb YCKOPEHHMS T€JIa OT MacChl TeJla U IEHCTBYIOIIEH HAa HETO CHJIBL.

8. HaOmoneHue paBeHCTBA CWJI IPU B3aUMOJCHCTBUU TeJl.

9. H3meHeHue Beca Tela IpU yCKOPEHHOM JIBUYKEHUU.

10. [Iepenaya ummysbca IIpy B3aMMOIEHCTBUM TEIL.

11. [IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOAECUCTBUHU TEJl.

12. CoxpaHeHHue UMITYJIbCa IIPU HEYIIPYTOM B3aUMOAECHCTBHH.

13. CoxpaHeHHe UMIyibca Ipy abCOIIOTHO YIIPYrOM B3aUMOJICHCTBUY.

14. HaGmroieHNe peakTUBHOTO JIBH)KEHUSI.

15. CoxpaHeHue MEXaHU4YEeCKOW SHEPTHH MPU CBOOOIHOM I1aJIEHUH.

16. CoxpaHeHue MEXaHUYECKOW SHEPTUH NPU JABHKEHUU TeJla MO IeUCTBUEM IPYKUHBI.

Jlabopamopnuvie padbomovt u onvimol.

1. KoHcTpyWpoBaHuE TpakTa Uil pa3rOHa M JAJBHEHIIET0 PaBHOMEPHOTO ABM)KECHHUS
HIApUKA UK TEJIEKKH.

2. OmpeneneHue cpeaHE CKOPOCTU CKOJIbKEHUS Opycka WM JABM)KEHUS IIapuKa IO
HAKJIOHHOM INIOCKOCTH.

3. OmpezneneHue YCKOpEHHUs Tella IPHU PABHOYCKOPEHHOM JBMKEHMM IO HAKJIOHHOMN
IIJIOCKOCTH.

4. W ccnenoBaHue 3aBUCUMOCTH IIYTH OT BPEMEHH MPHU PABHOYCKOPEHHOM JIBUKEHUU 0e3
Ha4yaJbHOU CKOPOCTH.

5. TlpoBepka rumoTe3bl: €ciau MPH PaBHOYCKOPEHHOM JBUKEHUH 0€3 HaualbHON CKOPOCTH
IIyTU OTHOCATCSA KaK s/l HEUETHBIX YUCEIL, TO COOTBETCTBYIOINE TPOMEKYTKH BPEMEHH
OJINHAKOBBI.

6. HccnenoBaHue 3aBHCHMOCTH CHJIBI TPEHHS CKOJIBKEHHS OT CHJIbl HOPMAJIBHOIO
JTABJICHUS.

7. Omnpenenenue kodppuImeHTa TPECHUS CKOTBKCHHUS.

8. OmnpexneneHue kECTKOCTH NMPYKUHBI.

9. OmnpeneneHne pabOTHl CUJIBI TPEHUS TPH PABHOMEPHOM JBIDKEHUHM Tella 10

TOPU30HTAIILHON ITIOBEPXHOCTH.



10. Onpenenenue pabOThl CUJIBI YIPYTOCTH TMPU THOIBEME TIpy3a C HCIOJIB30BAHHEM
HETOJIBIYKHOTO U TOJIBIXKHOTO OJIOKOB.

11. 3yuyeHune 3aKOHA COXPAHEHUS SHEPTUU.

Pa3zgen 9. Mexannueckue KoJ1e0aHusA U BOJHEIL.

KonebatenbHoe npuwxenue. OCHOBHBIE XapaKTEPUCTHKU KOJI€OaHMIi: MepHoJ, 4acToTa,
amImTyna. MaremMatud4ecKuil M NPYKUHHBIA MasTHUKMU. lIpeBpamieHue sHepruu Ipu
K0JIe0aTeIbHOM JIBUKCHUU.

3aryxaromue konebanus. BeiHyxkeHHble koneOanusi. Pesonanc. MexaHuueckrue BOJHBI.
CaoiicTBa MexaHn4eckux BOJH. [IpononpHble U nonepeyHbie BOJIHBL. JlJIMHA BOJIHBI U CKOPOCTh
€€ pacrpocTpaHeHus. MexaHn4ecKue BOJIHBI B TBEPIOM TEJIE, CEUCMUYECKUE BOIHBI.

3Byk. ['poMKOCTB 3ByKa M BeIcOTa TOHA. OTpakeHue 3ByKa. IHPpa3ByK U yIbTpa3ByK.

Hemoncmpayuu.

1. HaGmonenue koneGaHU Tel MO JeHCTBUEM CUJIbI TSXKECTH U CUJIbI YIPYTOCTH.
2. HaOmopenue xoneOaHui rpy3a Ha HUTU U Ha IPYy>KUHE.

3. HaOnroneHue BbIHYXACHHBIX KOJEOAHUN U pe30HaHCa.

4. PacnpocTpaHeHUE MPOI0JIbHBIX U NONEPEUHBIX BOJIH (Ha MOJEIN).

5. HalnroneHue 3aBUCUMOCTH BBICOTBI 3BYKa OT YaCTOTHI.

. AKyCTHYeCKUI pe30HaHC.
Jlabopamopnwvie pabomot u onvimel.
1. OmnpeneneHue 4acToThl U Ieproia KoieOaHU MaTeMaTHYECKOr0 MasgTHHKA.
2. Omnpenenenue 4acTOTHI M MIEpUOJIa KOJIeOaHU PY>KUHHOTO MasiITHUKA.
3. HccnenoBanue 3aBUCHUMOCTH IepHuoja KosieOaHUI MOJBEIIEHHOTO0 K HUTH Ipy3a OT
JUTMHBI HUTH.
4. VccnepoBaHue 3aBUCHMOCTH TepHoja KojeOaHWN MPY>KWHHOTO MasTHHUKA OT MaccChl
rpysa.
5. TlpoBepka HE3aBUCUMOCTH TEpHoOJa KOJeOaHWI Tpy3a, MOJABEIICHHOTO K HUTH, OT
Macchl Ipy3a.
6. OMbITHL, JEMOHCTPHUPYIOIIHNE 3aBUCUMOCTD MIepHo/ia KOoJIeOaHU! MPYKUHHOTO MasITHUKA
OT Macchl Ipy3a U KECTKOCTHU MPYKUHBI.
7. W3mepeHue yckopeHHUs! CBOOOIHOTO Ma/IeHUs.
Pa3nen 10. Di1eKTpOoMarHuTHoe 1moJie M 3JIeKTPOMATHUTHbIE BOJIHBI.
DNIEeKTPOMarHuTHOE TIoJie. DJIEKTPOMarHUTHbIE BOJIHBL. CBOMCTBA 3JIEKTPOMArHUTHBIX
BOJH. [lIkasa 3neKTpoMarHuTHBIX BOJH. Mcronb30BaHKEe 3JI€KTPOMArHUTHBIX BOJIH ISl COTOBOM
CBSI3H.
DnekTpoMarHuTHas mpupoza ceeta. CKopocTh cBeTa. BoIHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.
1. CBoiicTBa 3IEKTPOMArHUTHBIX BOJIH.
2. BoJsiHOBBIE CBOMCTBA CBETA.
Jlabopamopnwvie padbomot u onvimul.
1. M3ydeHue CBOMCTB 3J€KTPOMAarHUTHBIX BOJIH C TOMOIIIbIO MOOMIIBHOTO TenedoHa.
Paszpnen 11. CBeroBble siBICHHS.
JlyueBasg moxenb cBera. Mcrounuku cBeta. IIpsAMOIMHENHOE pacnpOCTpAHEHUE CBETA.
3armenus Connua u JIynel. Otpaxkenue cera. Ilnockoe 3epkano. 3akoH OTpaskeHUs CBETA.
[Ipenomnenue cBeta. 3aKoH mpenomiieHus cBeTa. [loiHOe BHYTpeHHEE OTpa)KEHUE CBETA.
Hcrionbs30BaHKEe MOTHOTO BHYTPEHHETO OTPAKEHUS B ONITUYECKUX CBETOBOJAX.



Jlunza. Xox nydeir B numH3e. OnTudeckas cucreMa (oToammapara, MHUKPOCKONA U
Teneckona. I'na3 kak ontudeckas cucremMa. bin3opykocTs U 1abHO30PKOCTb.
Paznoxenne 6enoro csera B criektp. OnbiTel Hptorona. CiiokeHue CrieKTpaabHBIX [[BETOB.
Hucnepcus ceera.
Hemoncmpayuu.
[IpssMonMHENHOE PpaCIIPOCTPAHEHUE CBETA.
OtpaxkeHue cBera.
[Toryuenue n300pakeHUi B INIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
[Ipenomnenue cera.
ONTUYECKUN CBETOBO/I.
Xon tyueit B coOuparomeit Junse.
Xox JIydeil B paccenBaroleH JIMH3E.
[Tonryuenue n300pakxeHUil ¢ MOMOILBIO JIUH3.
. Ilpunnun nevictBus oToamnmnapara, MUKPOCKOIA U TEIECKOTA.
10 Mopenn ria3sa.
11. Pa3noxeHue 6enoro cBeTa B CIEKTP.
12. [TosryueHue O6en0ro cBeTa NpH CIOKEHUHU CBETA Pa3HBIX I[BETOB.
Jlabopamopnusie pabomot u onvimol.
1. HccnenoBaHue 3aBUCUMOCTH YIJIa OTPAXKEHUSI CBETOBOTO JIy4a OT yrjla NaJeHUsl.

© PN VA WN R

2. H3yueHue XxapakTEpUCTUK U300paKEHHS MPEAMETa B IIIOCKOM 3epKaje.
3. HccnenoBaHue 3aBUCMMOCTH YIJIa IPEJIOMJIEHUSI CBETOBOIO JIy4a OT yIJla MaJeHUs Ha
IPaHULIE «BO3LYX—CTEKIION.
[Tomy4yenue n300pa>keHUiA ¢ TOMOIIBIO COOUPAIOIIEH JTUH3HI.
Omnpenenenne GOKyCHOIO pacCTOSTHUS M ONTHYECKON CHIIBI COOMPAIOIIEH JINH3HI.
OnbITHI IO PA3JI0KEHHIO OEJIOro CBETa B CHEKTP.
OnbITEl O BOCIPHATHIO I[BETa MPEIMETOB NPU HX HAOMIOJEHUM Yepe3 IIBETOBbIE
(GUIBTPBI.

Pa3nen 12. KBanTtoBble siBJIeHUS.

OmneiTel Pesepdopaa u mnanerapuas mojens aroma. Monens aroma bopa. Ucnyckanue u
MOTJIONIEHHE cBeTa aTOMOM. KBaHThI. JInHeyaThie CIIEKTPHI.

PagmoaktuBHOCTh. Anb(a, Oera- u ramma-uznydeHus. CTpoeHHE aTOMHOTO sIpa.
Hyknonnas Mopmens aromHoro sapa. M3zorombel. PannoaktuBHBIE mpeBpanieHus. l[lepuon
MOJTypacnaia aTOMHBIX sIJIEp.

No uvk

SAnepHble peakyy. 3aKOHBI COXPaHEHMsI 3apsJ0OBOIO U MAaCCOBOTO YHMCEN. DHEPIUs CBS3U
aTOMHBIX saep. CBs3b Macchl M dHEpruu. Peakuyu cunTes3a u aenenns saep. MictouHuku sHeprun
CouHIia 1 3BE3]1.

Snepnas sHepreTuka. JIeMcTBUA pagMOAKTUBHBIX U3IyYEHUHN HA )KUBbIE OPTaHU3MBI.

Hemoncmpayuu.

CrieKTpbl U3JIy4€HNUs U TIOTJIOIIEHHUS.
CrexTpsl pa3Iu4yHbIX Ta30B.

CnekTp Bojopoaa.

Hab6mronenue tpexoB B kamepe BuibcoHa.
Pabora cuérurka HOHU3UPYIOIUX U3TYYCHUH.

vk wnN e

. Perucrpauus usiayyeHus NpupoIHbIX MUHEPATIOB U IPOLYKTOB.
Jlaﬁopamopnue padomul u onvimol.
1. HaOmroeHue CIUTOIIHBIX U JTMHEHYATHIX CIIEKTPOB U3TYYCHUSI.



2. HccnenoBaHue TPEKOB: HM3MEpPEHUE SHEPTUM YAaCTULBI MO TOPMO3HOMY MYTH (IO

dororpadusm).

3. H3mepenue paanoakTHBHOTO (OHA.

IHoBTOPUTEIBbHO-0000 A0 MOTYJIb.

[ToBTOpHUTENHEHO-00001IAI0IINN MOY/Ib ITPEIHA3HAYEH ISl CUCTEMATHU3alK U 000011IeHUs
MPEAMETHOTO COJICP>KAHUS U OTbITA JEATEILHOCTH, MPUOOPETEHHOTO MTPU U3YYEHHUH BCEro Kypca
bu3MKY, a TakkKe I MOATOTOBKM K OCHOBHOMY T'OCYAIapCTBEHHOMY JK3aMEHY O (pu3uke Jyis
00ydJaronuxcs, BEBIOPaBIINX 3TOT yU4ESOHBIN MPEIMET.

[Ipu u3ydyeHnn JaHHOTO MOAYJISl PEAIU3YIOTCS U CUCTEMATU3UPYIOTCS BUJIBI IESITEIBHOCTH,
HA OCHOBE KOTOPBIX OOECHEYMBACTCS JOCTIKEHUE TMPEAMETHBIX M  METallpeIMETHBIX
IUTAHUPYEMBIX Pe3yJbTaTOB 0OydeHus, (GOopMHpYyeTCs €CTeCTBEHHOHAYYHAss TPaMOTHOCTH:
OCBOEHHME HAYYHBIX METOJI0B HCCIIEIOBAHUS SIBJICHUN IPUPObI U TEXHUKH, OBJIAJICHUE YMEHUSIMU
OOBSACHATH (PU3UUECKHE SBJICHHUS, IPUMEHSS MOJYUYCHHbIC 3HAHUSI, pelIaTh 3ajaui, B TOM YHCIIE
KaueCTBEHHBIC U IKCIIEPUMEHTAJIbHBIC.

[IpuHIMIIMATBHO AEATEILHOCTHBIA XapaKTep JAHHOTO pa3feia peaanus3yercs 3a CUET TOro,
4TO 00yYaIOLIUECs BBHIMOIHSAIOT 3a/1aHUs, B KOTOPBIX MM IMPEAaraercs:

Ha OCHOBE IMOJIYY€HHBIX 3HAHHUI pacro3HaBaTh U HAYYHO OOBICHATH (PU3HUECKUE SABICHUS
B OKPYKaroUIed MPUPOJIE U OBCEIHEBHOM KU3HU;

WCIIOJIb30BaTh HAYYHBIC METOJBI MCCIEAOBAHUS (PU3NICCKUX SBJICHHMA, B TOM YHCIC IS
MIPOBEPKU TUIOTE3 U MOJYUYEHUS TEOPETUUECKUX BBIBOJIOB;

OOBSCHATH HAyYHBIE OCHOBBI HAmMOOJIEe BaXXHBIX JIOCTHXKEHUN COBPEMEHHBIX TEXHOJIOTHIA,
HalpuMep, MPaKTHUYECKOr0 UCIOJb30BaHUS PA3IMUYHBIX HCTOYHUKOB SHEPTHH Ha OCHOBE 3aKOHA
MIPEBPAICHHS U COXPAHEHHS BCEX M3BECTHBIX BUIOB SHEPTHHU.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

W3yuenue ¢Qu3Mku Ha YpPOBHE OCHOBHOIO 0OIIero oOpa3oBaHWs HaIlpaBICHO Ha
JTOCTHKEHUE TUYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX 00pa30BaTENbHbIX PE3YyIbTATOB.

JlocTuKeHME  JIMYHOCTHBIX  PE3YJbTAaTOB  OCYILECTBISIETCS  4epe3  pealu3aluio
BOCIIUTATEIBHOTO MOTEHIMANA ypoka. Peanu3zanus negaroraMyd BOCHUTATENIBHOTO MOTEHIIAATA
ypOKa IIpeaIoaraet cieayroliee:

- HAJIMYHUC LCIICBBIX OPUCHTHUPOB IIPHU ONPCACICHUN BOCIIUTATCIIBHBIX 3a/1a4 YPOKa,

- HAJIMYUE METANPeIMETHON COCTABIIAIONIEH YpOKa C LEJIbI0 PAaCUIMPEHUS KPyro3opa IKOJbHHUKA
¥ CO3JJaHMS €IMHOM KapTUHBI MUpPA TPU U3yUCHUHU TPEAMETHON 00JIacTH;

- HaJIN4uc HpO(l)OpHCHTaHHOHHOﬁ COCTaBHHIOIHeﬁ C HICJIbKO IPCAOCTABIICHUSA BO3MOXKHOCTHU
CaMOOIIPEACIICHUA U CaMOAKTYyaJIn3aliuu CIIoCOOHOCTEMN IIpUu U3YyUCHUU HpeHMCTHOﬁ O6J'IaCTI/I;

- HalICJICHHOCTb Ha IOJYYCHUC Q)YHKHHOHaHBHOﬁ I'paMOTHOCTH C HOCJIbIO HCIIO0JIb30BaHUA
MOJIYYCHHBIX 3HaHHH B JKHU3HU,

- HIpCaOCTaBJICHUC aKTyaHLHOﬁ HH(bOpMaLII/II/I n3 00JacTu npeaAMCTHOIO 3HAHUMA: ITOCICIHUC
OTKPLITHUS, UCCIICAOBAHNA U I/I306peTCHI/I$I U 1Ip., IPUBJICYCHUEC BHUMAHUS K HICHHOCTHOMY ACIICKTY
MOJIy49a€MbIX 3HAHUM.

Cpe,I[I/I BUIOB OCATCIIBHOCTH, q)OpMI/IpYIOH_II/IX JINYHOCTD o6yqaeMor0 Ha YPOKE, MOXHO
BBIACINTD:

- AKTMBHOE CITyIIaHHWE U AUCKYCCUU.
- Pemienue npoOnemMHbIX 3a1a4.
- [IpoexTHYIO U HCCIIE0BATENBCKYIO AEATEIBHOCTb.

Cpenu dopm, GopMHUpYIOMIMX JTUYHOCTH 00y4aeMOTo Ha YPOKE, MOKHO BBIIEIHTH T€,
KOTOpBIE TIO3BOJISIOT TIOJYYUTh WHPOPMAIIUIO, COCTABUTH CBOE OTHOIIIECHUE K HEH M MPUMEHUTH
HOJ'Iy‘-IeHHI)Iﬁ OIIBIT B HOBCC}IHGBHOfI JKHN3HU. HpI/IBeTCTByeTCH KaK I/IHI[I/IBI/IHyaJ'H)Haﬂ, TaKk "
rpynmnoBast paboTa Ha ypoke. TpoBoii acmeKT JesATSIIBHOCTH Ha YPOKE 3aBHCHT OT BO3PACTHBIX
0COOEHHOCTEN HMIKOJILHUKOB.

B pcaimn3anuu 3TUX BUI0B U q)OpM ACATCIIBHOCTH M€aaroraM BaXKHO OPUCHTUPOBATHCA Ha
LEJICBBIC IPUOPUTETEI, CBA3AHHBIC C BO3PACTHBIMU OCOOEHHOCTSMU HX BOCHI/ITaHHI/IKOB)Z

- YCTaHOBJIEHHE JOBEPUTENIbHBIX OTHOLIEHUN MEXIy YYHMTEIeM U €ro YyuYeHUKaMU,
CIOCOOCTBYIOIIMX MO3UTHUBHOMY BOCHPHUSTHIO y4YalIUMHCS TpeOOoBaHMI W MpochO y4HTens,
NPUBJICYCHUIO WX BHHUMaHUSA K 00CyXkJaeMoil Ha ypoke HH(poOpManuu, aKTUBHU3AIMU HX
NIO3HABATEJIbHOM JESITEIbHOCTH;



- MoOyX/IeHHEe IIKOJbHUKOB COOMIOAATh HAa YPOKE OOIIENPUHATHIE HOPMBI MOBEICHUS,
mpaBuiia OOIIEHUS CO CTAPIIMMH (YUUTEISIMU) M CBEPCTHUKAMH (IIKOJIBHHKAMHM), TTPUHITUITHI
y4eOHON JUCHUIUIMHBI U CAMOOPTaHU3AIINHY;

- IIPUBJICYCHUE BHUMAHHMS IIKOJIBHUKOB K [IEHHOCTHOMY aCIIEKTy M3y4aeMbIX HAa ypOKax
SIBJICHU, OpraHu3aius ux paboThl ¢ TOTYyYaeMOi Ha YpOKe COLMAIbHO 3HAYMMOM HH(popMaIen
— MHUIMUPOBAHUE €€ O0CYXIEHMsI, BHICKAa3bIBaHUS YYALIUMMCS CBOETO MHEHMS IO €€ MOBOJY,
BbIPa0OTKH CBOET0 K HEH OTHOIIEHHUS;

- WCIOJIb30BaHME BOCIUTATEIIHBIX BO3MOXKHOCTEH COJIEpX)aHUS Yy4eOHOro mpeaMera
4yepe3 IEMOHCTPALIHIO IETSIM IPUMEPOB OTBETCTBEHHOT0, TPAYKIAHCKOTO TTOBEICHHUS, TPOSIBJICHUS
YeJIOBEKOIIOOUs U JOOPOCEPIEYHOCTH, Yepe3 MoA00p COOTBETCTBYIOIIUX TEKCTOB ISl YTCHHS,
3a[a4 JUIsl peIIeHuUs, TPOOIEMHBIX CUTYalui A7l OOCY>KISHHS B Ki1acce;

- IPUMEHEHUE Ha YPOKE MHTEPAKTUBHBIX (POPM padOThl ydallluXcCs: UHTEIIEKTYaIbHBIX
UIp, CTUMYJIMPYIOIIUX ITO3HABATEIBbHYI0 MOTHUBALUIO IIKOJbHUKOB; AUCKYCCHM, KOTOPBIE JAOT
y4aliyuMcsi BO3MOXKHOCTh IPUOOPECTH OIBIT BEJAEHHUS KOHCTPYKTHBHOTO IHajiora; IpyHIOBOi
paboThl WK paboTHI B Mapax, KOTOPbIE y4yaT MIKOJIbHUKOB KOMaHIHON paboTe 1 B3aUMOJCHCTBUIO
C ApYTMMH IE€TbMH;

- BKJIIOYEHHUE B YPOK UTPOBBIX MPOLEAYP, KOTOPbIE IOMOIal0T MOJAEPKaTh MOTUBALIUIO
JeTelt K NOJy4YEeHUI0 3HAaHUH, HaJTaXKMBAHUIO MIO3UTHBHBIX MEXJIMYHOCTHBIX OTHOLIEHHUH B Ki1acce,
MIOMOTAIOT YCTAaHOBJIEHUIO 100poXKenaTeabHONH aTMOC(ephl BO BpEMsl YPOKa;

- OpraHu3anusa IJ_ICCI)CTBa MOTUBUPOBAHHBIX W JSPYAUPOBAHHBIX YUYAIIUXCA HAA HUX
HCYCIICBAKOIIMUMU OJHOKJIACCHUKAMH, HOAarolIiero MmKOJIbHUKaM COLHAJIBHO 3HAYUMBIN OIIBIT
COTPpYyAHUYCCTBA U B3aMMHOM IIOMOIIH,

- VHHMLIMHAPOBAHME M MOAJEP)KKA MCCIENOBATENBCKOW JEATEIBHOCTH IIKOIBHUKOB B
paMKax pealn3allid UMHU WHJIMBHIYaJbHBIX M I'PYNIOBBIX HCCIIENOBATEIBCKUX MPOEKTOB, YTO
JacT  IIKOJIBHUKAaM  BO3MOYKHOCTh  MPHOOPECTH  HABBIK  CaMOCTOSATENBHOTO  PELICHMS
TEOPETUYECKON MPOOJIeMBbl, HaBbIK T€HEPUPOBAHUS U OPOPMIICHUS COOCTBEHHBIX HJIEH, HaBBIK
YBa)XXUTEILHOTO OTHOIICHHUS K Yy>KUM UJIesIM, 0POPMIIEHHBIM B paboTax Jpyrux UccienoBaTele,
HaBBIK MyOJIMYHOTO BBICTYIUICHUS MIEpe]] ayIMTOpUEH, apryMEHTUPOBAaHUS U OTCTauBaHUs CBOEH
TOYKH 3PEHUS;

- JICMOHCTPAIIMIO 00YYAFOIIUMCS IPUMEPOB OTBETCTBEHHOTO, TPAKIAHCKOTO TTOBE/ICHUS,
MIPOSIBJIICHUST YETIOBEKOFOOMST U TOOPOCEPACUHOCTH, Yepe3 MOA00P COOTBETCTBYIOIINX TEKCTOB
JUTISL 9TeHMSI, 33724 JIsl pelIeHusI, TPOOJIEMHBIX CUTYaIui I 0OCYXKIEHHUS B KJTacce.

[Ipu »ddekTuBHON opraHu3anuu paboOThl MO MOAYIIO MOJYYUM pe3yjiabTaT —
MOTHUBHUPOBAHHOTO K MO3HAHUIO U B3aUMOJEHCTBUIO C IPYTMMH YYaCTHUKaMH 00pa30BaTeIbHBIX
OTHOILIEHUH MIKOJIBHUKA, CIIOCOOHOT0 K CaMOpealIn3allii U CaMOOIIPEIEJIEHUIO.

JInuHOCTHBIE pE3yJabTaThl OCBOCHUS MPOTpaMMbl Ha YPOBHE OCHOBHOIO OOILEro
o0pa3oBaHHUsl JIOCTHTalOTCS B €AMHCTBE Y4e€OHOW U BOCIUTATENBHON JEATEIBHOCTH B
COOTBETCTBUU C  TPAJAULMUOHHBIMU  POCCHUMCKHUMH  COLIMOKYJIBTYPHBIMH U  JTyXOBHO-



HPAaBCTBCHHBIMU ILCHHOCTSAMU, IMPUHATBIMU B O6H.[€CTB€ npaBujIaMl U HOpMaMHM IIOBCIACHUSA U

CIOCOOCTBYIOT MpOLIECCaM CaMOIO3HAHUSA, CAMOBOCIIUTAHUSA M CaMOpa3BUTH, (OPMHUPOBAHUS

BHYTPEHHEH NO3ULIUN JTUYHOCTH.

B pesymbraTte wu3ydeHus (U3MKM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUSA Y

oOyuaromierocst Oynyt c(hOpMHUpPOBAHBI CIEIYIOIINE TUIHOCTHBIE PE3YJIbTAThl B YACTH:

1) naTpHOTHYECKOr0 BOCIIUTAHUS:

— IpOSIBJICHHE MHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHIMCKON (hU3UYECKOM
HayKH;

— IICHHOCTHOE OTHOILIEHHUE K JOCTHKEHUSM POCCUICKUX YyUEHBIX-(DU3UKOB;

2) rpaJaaHCKOro U 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

— TOTOBHOCTh K aKTHUBHOMY y4YacCTHIO B 00CYKJIEHUU OOIIECTBEHHO 3HAUYMMBIX M ATHUECKUX
po0JieM, CBA3aHHBIX C MPAKTHUYECKUM IPUMEHEHUEM JOCTHUKEHUN (PU3UKU;

— OCO3HAaHHE BaKHOCTU MOPAJIbHO-3TUYECKUX NPUHIUIIOB B JESATEIILHOCTH YUYEHOTO;

3) 3cTeTHYECKOr0 BOCIIUTAHMS:

— BOCIIPHUSATHE ICTETHUECKUX KauecTB (PU3UUECKON HAyKU: €€ TapMOHHYHOIO MOCTPOCHUS,
CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) IEeHHOCTH HAYYHOI'0 O3HAHMSA:

— OCO3HAaHHE IEHHOCTU (U3MUYECKON HAyKH KaK MOIIHOTO MHCTPYMEHTa MO3HAHWS MHUpa,
OCHOBBI Pa3BUTHS TEXHOJIOTHI, BayKHEHIIIEH COCTABISIONICH KYIbTYpPHI;

— pa3BUTHUE HAYYHOH JIF0O03HATEIHHOCTH, UHTEPECa K UCCIIEeI0BATEIbCKON AeSITENbHOCTH;

5) popmupoBaHus KyJbTYpPbI 310POBbSI H IMOLMOHAJIBHOI0 0JIATONONYYHS:

— OCO3HaHHUE IEHHOCTH 0e30MacHOro 00pasa )KU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MUDE,
Ba)XHOCTH ITPaBUJI 0€30IIaCHOT0 MOBEACHUS Ha TPAHCIIOPTE, HA 10POTrax, ¢ AMEKTPUUECKUM U
TEIUIOBBIM 00OPYZOBAaHUEM B JOMAIIHUX YCIOBHUSAX;

— chopMHPOBAaHHOCTH HaBbIKa pedIeKCHH, TPU3HAHUE CBOETO MpaBa Ha OIUOKY M TAKOTO )K€
IIpaBa y Apyroro 4ejaoBeKa;

6) TpyaoBOro BocnuTaHus:

— aKTHBHOE y4yacTHE€ B PEIICHUM MPaKTHYECKHX 3ajad (B paMKax ceMbd, 00pa30BaTeIbHOU
OpraHM3alu, Topoja, Kpasi) TEXHOJIOTUUYECKOM U COI[MaJIbHOM HaIlPaBJIEHHOCTH, TPEOYIOLINX
B TOM 4HCJI€ U (U3NUECKUX 3HAHU;

— UHTEpEC K MPaKTHUYECKOMY H3YUEHHIO podeccHil, CBSI3aHHBIX ¢ (PU3UKOI;

7) 3KOJIOrM4YeCKOro BOCIIMTAHMS:

— OpHUEHTalusi Ha MpUMEHEHHe (PU3MYECKUX 3HaHWM [ pelleHus 3agad B o0jacTu
OKpY>Karolllel cpe/ipl, INIAHUPOBAHMSI TOCTYIIKOB M OLIEHKH MX BO3MOXKHBIX MTOCIEACTBUM JIs
OKpY>Karollen Cpeibl;

— OCO3HaHHUE TTI00aJIBbHOrO XapaKTepa 3KOJOTHYECKUX MPOo0sieM U MyTel UX peleHus;

8) ajanTannu K U3MEHAIOIIUMCS YCJIOBHAM COLMATBHON U NPUPOAHOM Cpelbl:

— MOTpeOHOCTh BO B3aUMOACWCTBUM TPH BBINOJIHEHUH HCCIEIOBAaHUI M IMPOEKTOB
(bu3nyecKoil HaNpaBIEHHOCTH, OTKPBHITOCTh OMBITY U 3HAHUSAM JAPYTUX;

— MOBBILIEHUE YPOBHS CBOEM KOMIIETEHTHOCTHU YEpE3 MPAKTUUECKYIO JEATENBHOCTD;

— moTpeOHOCTh B (DOPMHUPOBAHMHM HOBBIX 3HAHWH, B TOM 4YHCJIEe (OPMYJIHPOBATH HJICH,
MOHSTHSL, TUTIOTE3bI O (PU3MYECKUX O0BEKTAX U SIBICHUSX;

— 0CO3HaHME Ae(HUITUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 001acTH (PU3HKH;

— IUTAaHUPOBAHME CBOETO Pa3BUTHS B MIPUOOPETEHUH HOBBIX (PM3MUYECKUX 3HAHMIA,



¢ — CTPCMIJICHUC aHAJIIM3UPOBATHL U BBIABJIATH B3aAUMOCBA3U MIPUPOAHI, O6H_I€CTBa U 3KOHOMUKH,

B TOM YHCJIC C HCIIOJIb30BAHUEM (1)I/I3I/I‘I€CKI/IX 3HaHI/II71;

e — OIICHKAa CBOMX JEWCTBUMH C YYETOM BIIMSHHUS Ha OKPYKAKOILYIO Cpely, BO3MOKHBIX

rI100aIbHBIX HOCHCHCTBHﬁ.

METANPEIMETHBIE PE3YJIbTATHI

B pesynpTaTe OCBOEGHMSI MpOrpaMMbl IO (U3MKE HA YPOBHE OCHOBHOTO OOILEro
oOpazoBanusi y oOyuatomierocs OyayT c(hOpPMHUpPOBaHBI MeTanpeaMeTHble pe3yJbTaThl,
BKJIIOYAIOIME T[103HABATEIbHBIC YHHMBEpCAJIbHBbIC Yy4YeOHBbIC JECHCTBHUS, KOMMYHUKATHBHBIC
YHHUBEpCcalbHbIe yueOHbIE IEUCTBUSA, PETYISITUBHBIE YHUBEPCAIbHbIC yUeOHbIE N1EHCTBUA.

Ilo3HaBaTe/IbHBbIE YHHMBepCcAIbHbIe y4eOHbIe AeiicTBUS

ba3oBble JJornveckue aelcTBUS:

BBISIBJISITH U XapaKTepU30BaTh CYIIECTBEHHbIE IPU3HAKN OOBEKTOB (SIBJICHUI);
yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCU(HUKAIINU, OCHOBAHHUS JUIs 0000IICHHS
U CPaBHCHUS;

BBISIBJIATH 3aKOHOMEPHOCTH M NMIPOTHUBOPEUMS B PaCCMaTpPUBAaeMbIX (aKTax, JaHHBIX U
Ha6J'IIOIleHI/I$IX, OTHOCAIIINXCA K (1)I/I3I/I‘~I€CKI/IM SIBJICHUAM,

BbIABJIATE IMPUYUHHO-CIICACTBCHHBIC CBA3U IIPpU H3YYCHHUU (1)I/I3I/IquKI/IX SIBJICHUN U
nmponeccoB, JA€jaTb BbIBOJAbI C HCIOJbB30BAHUEM JACAYKTHBHBIX W HWHAYKTUBHBIX
YMO3aKJIIOUEeHUH, BBIIBUTATh TMIIOTE3bl O B3aUMOCBA3X (PU3NUYECKUX BEJTUYUH;
CaMOCTOSITENILHO BBIOMPATh CIOCO0 perieHus yueOHol gpu3nueckoit 3ajaun (CpaBHEHUE
HECKOJIbKMX BapMaHTOB pEILIeHMs, BBIOOp Hambosiee MNOAXOASLIET0 C  Yy4€TOM
CaMOCTOSITENIbHO BbIJICTIEHHBIX KPUTEPUEB).

ba3oBble ncciienoBarebcKue AeiCTBHUA.

MCIIOJIB30BaTh BOIIPOCHI KAK UCCIIEI0BATEIbCKUI HHCTPYMEHT IO3HAHNUS,

MPOBOAMTH MO CAMOCTOSITEIHHO COCTABJICHHOMY IIJIaHY OIIBIT, HECIOXKHBIA (DU3UUECKUN
HKCIIEPUMEHT, HEOOJIbIIIOE HCCIIeIOBaHNE (DU3NUECKOTO SIBJICHUS;

OIICHUBATh HA MPUMEHUMOCTh M JOCTOBEPHOCTh MH(OPMAIHIO, TTOTYYEHHYIO B XOJ€
WCCJICIOBAHMS WJIH SKCIIEPUMEHTA;

CaMOCTOSITENNbHO  (OpMYyITUpOBaTh O00OOIIEHUS ¥  BBIBOABI MO  pe3ylbTaTaM
MPOBEAEHHOTO HAOIIOICHHUSI, OTIBITA, UCCIIEAOBAHUS;

MIPOTHO3UPOBATh BO3MOXKHOE JalibHEHIIee pa3BUTHE (PU3NUECKHUX MPOIECCOB, a TAKKE
BBIJIBUTATh TIPEIOI0KEHUS 00 UX Pa3BUTHH B HOBBIX YCIIOBHUSAX U KOHTEKCTAaX.

Pabora ¢ nnopmanmeii:

MPUMEHSTh Pa3IMYHBIE METOJbI, WHCTPYMEHTBI M 3amlpoChl NMPH TOUCKE W OTOOpe
uH(pOpPMAIIMK WK JAaHHBIX ¢ YU4ETOM MPEAIoKeHHOW yueOHoM (hru3nueckoi 3a1auu;
aAHAIM3UPOBATh, CHCTEMATH3UPOBATh U MHTEPIPETUPOBATH WHPOPMAITUIO PA3ITHIHBIX
BUJIOB U (hOPM TpeICTaBICHUS;

CaMOCTOSITENIbHO BBIOMpPATh ONTUMAIbHYIO (OpMY TpencTaBieHUs WHPOpMAUA U
WLTIOCTPUPOBATh pEIIaeMble 3aJayd HECIOKHBIMU CXEMaMH, JuarpaMmMamu, WHOM
rpaduKol U UX KOMOMHAITUSIMU.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA:



B Xoae OOCyXJIeHHus y4eOHOro Mmarepuaja, pe3yjibTaToB JabopaTOpHBIX padoT U
IPOEKTOB 33/1aBaTh BOIIPOCHI MO CYIIECTBY O00CY)KJaeMON TEMbI U BBICKA3bIBaTh HJICH,
HalleJIEHHbIC Ha PEILIeHUE 3aJaull U MOoAJep KaHie 01aroxkKeIaTeIbHOCTH OOIEHHUS;
CONOCTABIATH CBOM CYXJAEHHS C CYXKACHHSIMH JpYTUX YYacCTHHKOB JHAaJora,
OOHapy>KUBATh Pa3IMYME U CXOJICTBO MO3UIINH;

BBIPAXKAaTh CBOIO TOUKY 3PCHHUS B YCTHBIX U MIMCHbMEHHBIX TEKCTaX;

NyOJMYHO  TPENCTABIATH  PE3YNbTaThl  BBHIOJHEHHOTO  (M3MYECKOTO  OMbBITA
(9KCIIeprMeHTa, UCCIIeIOBaHUSA, TIPOCKTA);

HOHMMATh U UCTIOJIb30BaTh NPEUMYIIECTBA KOMAaHAHOM M MHANBUAYaJIbHOM pabOTHI IpH
peLICHNH KOHKPETHON (PU3UIECKOM MPpoOIeMBbI;

NPUHUMATh eI COBMECTHOW JEATeNbHOCTH, OpPraHU30BHIBATH JEHCTBHA 1O €€
JOCTHXKEHUIO: PACIpesiesIATh PO, 00CYXKIaTh MPOIECCH U PE3yIbTaThl COBMECTHOM
paboThl, 06001IIaTh MHEHHS HECKOJIBKUX JTFO/ICH;

BBINOJIHATh CBOIO YacTh Pa0OTHI, JOCTHUTras KaueCTBEHHOTO pe3yjbTaTa MO CBOEMY
HAIpPaBJICHUIO U KOOPIMHUPYSI CBOU JICHCTBUS C APYTHMMH YICHAMU KOMaH/IbI;
OLIEHUBATh Ka4eCTBO CBOETO BKJIA/1a B OOIINIA POIYKT IO KPUTEPUSIM, CAMOCTOSITEITHHO
c(OpMyITHMPOBaHHBIM yYaCTHUKAMHU B3aHMOJICHCTBUSL.

PerJ'[ﬂTI/IBHbIe YHUBEPCAJTBHBLIC yqeﬁﬂme JelcTBUS

Camoopranusaunus:

BBISIBJISITH IPOOJIEMBI B JKU3HEHHBIX U YYEOHBIX CUTYalUsIX, TPEOYIOMIMX JIJIsl PEeIIeHuUs
(bu3nyecKuX 3HaAHMI;

OpUEHTUPOBAThCS B Pa3IMUHBIX MOAXOAAX MPUHATHS pEIIeHUH (MHIUBUAYAIbHOE,
NPUHATHE PELICHUs B TPYIIE, IPUHATUE PEIIEHUH IpyMIoi);

CaMOCTOSITENIbHO COCTaBJISITh AJTOPUTM pElIeHUs (U3NYECKOM 3aiaud WU IJIaHa
UCCIIEIOBaHU C YYETOM MMEIOLIMXCS PECYpPCOB M COOCTBEHHBIX BO3MOXHOCTEH,
apryMeHTHPOBATh MIPEIaraéMble BApUAHTBI PEILIEHUN;

JienaTh BBIOOp M OpaTh OTBETCTBEHHOCTD 32 PEIICHUE.

CﬂMOKOHTpOJ’IB, IMOLMOHANIbHBIA HHTEJJIEKT:

JlaBaTh a/ICKBaTHYIO OLICHKY CUTYallUH U IIpeJyIaraTh IUIaH €€ U3MEHEHHUS,

OOBSICHATH PUYMHBI TOCTHKEHUS (HEIOCTHKEHHS) pe3yJIbTaTOB JIeATEIbHOCTH, JaBaTh
OLIEHKY ITPHOOPETEHHOMY OIIBITY;

BHOCHUTH KOPPEKTHUBBI B JIEATEIBHOCTH (B TOM YHCJIE B XOJ BBITOJHEHHUS (PU3NUECKOTO
UCCIICIOBAaHUST WJIM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBHCTB, M3MEHMBIIUXCS
CUTYalluH, YCTAHOBJIEHHBIX OIIMOOK, BOZHUKILIUX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTAaTa LEIH U YCIOBUIM;

CTaBUTh ce0s1 Ha MECTO JAPYroro YeJoBeKa B XOJE CIOpa MM JTUCKYCCUU Ha HAyYHYIO
TeMy, TOHMMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY APYroro;

NpU3HAaBaTh CBOE MpaBO Ha OMMOKY MNpHU pelmeHUH (U3NYECKUX 3ajad WIH B
YTBEPKACHUSIX HA HAYYHBIE TEMbI M TaKOE K€ MPaBoO JPYToro.

IMPEJIMETHBIE PE3YJIBTATbBI



K xonny oOyuenuss B 7 KJjacce mpeIMeTHbIE pe3yabTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

UCTIONIb30BAaTh TMOHATHS: (U3MYECKHEe W XHMHYECKHE SBIICHHSA, HaOIIOACHUE,
9KCIICPUMCHT, MOJCJIb, T'MIIOTC3a, CAMHUIIbL (1)I/I3I/I‘-I€CKI/IX BCJIMYMH, aTOM, MOJICKYJIA,
arperaTHble COCTOSIHUSI BellecTBa (TBEPAOE, KHUIKOE, Ta3000pa3HOe), MEXaHUYECKOe
JBIDKCHHE  (paBHOMEPHOE, HEPaBHOMEPHOE,  MPSIMOJIMHEHHOE),  TpaeKTopus,
paBHOJEHCTBYIOIIAs cuia, Jaedopmarus (ympyras, IJIacTHYECKas), HEBECOMOCTb,
COOOILAOIIMECS COCYIbI;

pa3nuyath sBieHus (quddy3usi, TEIUIOBOE BUKCHIE YaCTHUI] BEIECTBA, PABHOMEPHOE
JIBIDKEHUE, HEPAaBHOMEPHOE IBM)KEHUE, MHEPLHUs, B3aUMOJICHCTBHE Tell, paBHOBECHE
TBEPABIX TEJ C 3aKPEIIEHHON OCBIO BpAICHUS, Iepeiada JaBICHHUs TBEPIBIMHU TEJIAMH,
KHUIKOCTSIMH M Tra3amu, aTrMoc(epHOE [aBlICHHE, IUIABaHWE TeJl, NPEBpAILCHHS
MEXaHWUYCCKOU 3HepFI/II/I) 10 OIIMCAHHIO UX XaPAKTCPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3HUYECKOe SIBICHUE;

pacro3HaBaTh NPOSIBICHUE U3YYCHHBIX (PH3MUECKUX SIBICHUI B OKPY)KAIOIIEM MHpE, B
TOM 4YUCJIIC (1)I/I3I/I‘~I€CKI/IC SABJICHUA B IPUPOAC: IPUMCPbI ABMXXCHHUA C pPa3JIMYHBIMU
CKOPOCTSMHU B JKMBOW W HEXHBOW INPHPOJE, NEHCTBHE CWIBI TPEHHS B IPUPOJE U
TEXHHKE, BIMSHHE aTMOC()EPHOro MaBICHUS HA KMBOW OpPraHU3M, IUIaBaHHWE PBIO,
pbhlYaryd B TeJie YeIoBEKa, MPHU 3TOM IEPEBOJIUTH MPAKTHUUECKYIO 3a7ady B YUEOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKN) (PU3HUECKUX SBICHUH;

OIMUCBIBATh U3YYCHHBIC CBOMCTBA TEII U CI)I/ISI/ILICCKI/IG SABJICHUS, UCIIOJIb3YA q)HSI/I‘{CCKI/Ie
BEJIMYMHBI (Macca, 00bEM, IJIOTHOCTh BEIECTBA, BPEMs, MYyTb, CKOPOCTb, CPEIHSS
CKOpOCTb, CHJIa YIIPYTOCTH, CHJIA TSXKECTH, BEC Tella, CUIla TPEHUsI, AaBleHHe (TBEPAOTO
Tesa, >KUIKOCTH, Tasa), BBHITAJIKMBAIOLIAs CUJIa, MeXaHWYeckas padoTa, MOIIHOCTb,
€40 Cujibl, MOMCHT CHIJIBI, KOS(b(i)I/IHI/IeHT II0JIE3HOI'O HeﬁCTBHﬂ MEXaHU3MOB,
KHHETHYCCKAass W IIOTCHIIHMAJIbHAas1 BHGPFHH), IIpu ONHMCaHHUU IIPAaBHUJIIBHO TPAaKTOBATb
(bu3nUecKnit CMbICI UCOIb3yEMBbIX BETMUUH, UX 0003HAUEHUS U €TUHUILIBI PU3NIECKUX
BEJIMYMH, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIIME JAaHHYIO (DU3MYECKYIO BEIMYHHY C
JPYTMMH BEJIMYMHAMM, CTPOUTH TIpadUKH HM3YyYEHHBIX 3aBUCHMOCTEH (PU3NUYECKUX
BEJIMYHH;

XapaKTECPHU30BaATh CBOMCTBaA TECII, (1)PI31/I‘~IGCKI/I€ SABJICHUS W ITPOLECCCHI, UCITIOJIB3Y ITpaBuJia
CJIO’KEHUS CHJI (B/10JIb OJIHOM mpsiMoit), 3akoH ['yka, 3akoH [lackais, 3akoH Apxumena,
NpaBUJIO paBHOBecHs pblyara (OJ0Ka), «30J0TO€ TMPaBWIIO» MEXAHUKH, 3aKOH
COXpaHEHMsSI MEXaHWYECKOW >HEpPruM, MpU 3TOM JaBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHa U 3allMChIBATh €0 MaTEMAaTUYCCKOC BBIPAKCHHUE,

OOBICHSATH (1)I/ISI/ILI€CKI/IG SABJICHUSA, IPOLUECCHI 1 CBOICTBa TECJI, B TOM YUCJIE U B KOHTCKCTC
CI/ITyaI_[I/II\/'I IMPaKTUKOOPUCHTUPOBAHHOT'O XapakTepa: BBISIBJIATH MMPUIUHHO-
CJIEZICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE U3 1—2 JIOTHYECKUX I1aroB ¢ OMopoil Ha 1—
2 U3y4YEHHBIX CBOWCTBA (PU3MUECKUX SABJICHUH, (U3NYECKHX 3aKOHA WU
3aKOHOMEPHOCTH;

pemath pacuéTHble 3agayd B 1-2 J1eicTBHA, HWCHOIB3YSd 3aKOHBI M (POPMYIIBI,
CBSI3BIBAIOIIME (PM3MUCCKHE BEJIMYMHBI: HA OCHOBE aHAIN3a YCIOBUS 33/1a4H 3aITUCHIBATH
KpPaTKOE YyCJIOBHE, MOJICTABIATh (U3MYECKHE BEIMYMHBI B (POPMYNIBI M MPOBOAMTH
paC‘-IéTBI, HaxXOJUThb CIIPABOYHBLIC HOAaHHBIC, HCO6XOILI/IMI:IG oJig pelICHUA 3aady,
OLIGHUBATh PEATUCTUYHOCTD MOTYYCHHOH (PU3HUECKON BEIINUHHBI,



pacrio3HaBarthb MpoOJIeMbl, KOTOPBIE MOKHO PEIINTh IPU MOMOIIN (PU3HUECKUX METOJIOB,
B ONMCAHUU HCCIIEAOBAaHMS BBIICIATh IPOBEPSIEMOE IPEAINONIOKEHHE (THIIOTE3Y),
pa3nnyath ¥ WHTEPIPETHPOBATH MOJIYYECHHBIA pe3ysbTaT, HAXOIUTHh OIIUOKH B XOJe
OIbITA, JIEJIATh BBIBOJIBI I10 €70 PE3y/bTaTaM;

IPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBICHUN WM (U3NYECKUX CBONCTB
Tes:  (OPMYIHMPOBATH TPOBEPSIEMbIe MPEANONIOKEHUs, COOMPAaTh YCTAaHOBKY U3
IPEJI0KEHHOT0 000PYA0BaHUs, 3alIUChIBATh X0/ OIbITAa U (POPMYIUPOBATH BHIBOJIBL;
BBITOJIHATH NPSMBIE U3MEPEHUSI PACCTOSHUS, BPEMEHH, MAcChl Tena, 00b&Ma, CUJIbl U
TEeMIIepaTypbl C UCIOJb30BAaHMEM AHAJIOTOBBIX U LU(POBBIX NMPUOOPOB, 3alHUCHIBATH
IIOKa3aHUs IpUOOPOB C y4ETOM 3aJJaHHOM aOCOIIOTHOM MOrPEIHOCTH U3MEPEHUN;
IPOBOJUTh HCCIIEJO0BAaHUE 3aBUCUMOCTH OJHOM (hPM3MYECKON BEIUMYMHBI OT JIPYroi ¢
HCIIOJIb30BaHUEM IPSMBIX U3MEPEHUH (3aBUCUMOCTH IIyTH PAaBHOMEPHO JBUKYLIETOCS
TeJa OT BPEMEHU JIBUKEHUS TeJla, CHUJIbI TPEHUSl CKOJIbKEHUSI OT Beca Teja, KauecTBa
00pabOTKM TOBEPXHOCTEH Tel M HE3aBUCHUMOCTU CWJIbl TPEHHUS OT IUIOLaau
CONPUKOCHOBEHMSI TEJl, CWJIbl YNPYTOCTH OT YIUIMHEHMs NPYXKHUHBI, BBITAJIKUBAIOLIEH
CHIIBI OT O00BbEMa TOTPYKEHHOH 4YacTh Tella M OT IUIOTHOCTU JKUAKOCTH, €€
HE3aBUCHMOCTH OT IUIOTHOCTH Teja, OT TIIyOWHBI, HA KOTOPYIO MOTPYKEHO TeJo,
YCIOBUH MJaBaHUs TeJ, YCJIOBHM paBHOBECHS pblyara M OJIOKOB), y4yacCTBOBaTh B
IUIAaHUPOBAaHUM y4eOHOro HCCIelOBaHUsA, COOMpaTh YCTAHOBKY M  BBINOJIHATH
U3MEpEeHus, cenys MPeIOKEHHOMY IUIaHy, (PUKCHPOBATh PE3yJbTAThl MOy4YECHHON
3aBHCUMOCTH (DU3MYECKHX BEJTMYMH B BHJIE IPEJIOKEHHBIX Ta0JIUI U TPpauKOB, A€TIaTh
BBIBO/JIbI 110 pE3YJIbTaTaM UCCIIEIOBaHMUS;

IPOBOAUTH KOCBEHHBIE H3MEpPEHUs (PU3NYECKHX BEIWYUH (IUIOTHOCTh BEIECTBA
KUAKOCTHU W TBEPAOrO TeNa, CWJIA TPEHHUS CKOJIBXKEHHUS, JaBJIEHUE BO3/1YyXa,
BBITAJIKMBAIOIIAs CHWJIA, JCHCTBYIOLIAs Ha MOTPYKEHHOE B KHUAKOCTb TEJO,
KOA((UIIMEHT MOJIE3HOTO JEHCTBHUS MPOCTHIX MEXAHU3MOB), CIENYys HPEIIOKEHHON
MHCTPYKIMU: IIPU BBINOJIHEHUN U3MEPEHUI COOMPATh SKCIIEPUMEHTANIbHYIO YCTaHOBKY
Y BBIUUCIIATH 3HAYEHUE NICKOMOM BEJIIMUMHBL,

coOnrofarh TMpaBujia TEXHUKUM O€30MacHOCTH TIpu pabore ¢ 1ab0paTOpHBIM
o0opynoBaHuEM;

yKa3blBaTh MPHUHIMIBI JEHCTBUS MPUOOPOB U TEXHUYECKHX YCTPOMCTB: BECHI,
TEPMOMETP, JTUHAMOMETP, COOOIIAIOIINECS COCY/Ibl, OAPOMETp, phluar, MOJBMKHBIN U
HETOABIKHBIN OJIOK, HAKIIOHHAS TUIOCKOCTh;

XapakTepu3oBaTh MPUHIUIBI JEHCTBUS HW3YYEHHBIX MPUOOPOB U TEXHUYECKHX
YCTPOMCTB C OMOpPOM Ha WX OMNHMCAHUA (B TOM 4YHCIE: MOIIIUIHUKHU, YCTPOICTBO
BOJIONIPOBO/A, THAPABIMYECKHI Mpecc, MaHOMETpP, BBICOTOMEp, MOPIIHEBOM Hacoc,
apeoMeTp), UCMONIb3ys 3HaHUS O CBOMCTBAX (PU3MUECKUX SIBICHUH M HEOOXOIUMBIE
¢du3nueckre 3aKOHbI U 3aKOHOMEPHOCTH;

NOPUBOANUTH TPHUMEPHl (HAXOAUTH MH(MOPMAIMIO O TMpHUMepax) MPaKTHYECKOTO
UCTOJIb30BaHUS (PU3MUECKUX 3HAHUA B TOBCEJHEBHOW KM3HM s OOecredeHus
0e30macHOCTH TpU OOpalieHHuH ¢ OpuOopaMH M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHMsI 3/I0pOBbsI M COOJNIOAEHUS HOPM HKOJOTMYECKOTO IOBEACHUS B
OKpYXKarolleH cpee;

OCYILECTBIISITh OTOOP HMCTOYHUKOB HH(popmanuu B lHTepHETe B COOTBETCTBHM C
3a/laHHBIM TIOMCKOBBIM 3alPOCOM, HA OCHOBE MMEIOLMXCS 3HAHUHI U ITyTEM CPAaBHEHUS



Pa3IMYHBIX UCTOYHUKOB BBIAEIATh HHPOPMALIHIO, KOTOPAsl SBJISAETCS MPOTUBOPEUNBON
WA MOXET OBITh HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MPHU BBHITOJHEHUN Yy4eOHBIX 3a/aHUil HayYyHO-IONMYJIAPHYIO JINTEPATYpy
($U3nIECKOro coaepKaHus, CIPaBOYHbIE MaTepHalibl, pecypchl cetu IHTepHeT, BIaieTh
npuéMaMM KOHCIEKTHPOBAaHUS TEKCTa, IpeoOpa3oBaHUs HHPOpPMALUM W3 OJHOH
3HAKOBOU CUCTEMBI B IPYTYIO;

CO3/1aBaThb COOCTBEHHBIE KpaTKUE MHCbMEHHbIE U YCTHBIE COOOLIEHUs Ha OCHOBE 2—3
UCTOYHUKOB MH(opMaruu (Gu3n4ecKoro coaep kaHusi, B TOM YHUCIIe MyOJINYHO J1eNaTh
KpaTKhe COOOIICHUS O Pe3yJibTaTax MPOEKTOB MM YU4EOHBIX UCCIICAOBAHUH, IIPU ITOM
IpaMOTHO HCHOJb30BAaTh M3yYCHHBIM MOHATUHHBIN ammapaT Kypca (U3HKH,
COIPOBOKAATH BBICTYIIJICHUE NIPE3CHTALUEH;

IIPYU BBIIIOJIHEHUU Y4YEOHBIX MPOEKTOB U MCCIENOBAHUM pacIpenessaTh 00S3aHHOCTH B
IPYIIE B COOTBETCTBUU C ITOCTABJICHHBIMU 3a/1a4aMH, CJIEAUTH 3a BBIIIOJIHEHUEM IUIaHA
NeMCTBUM, aZleKBaTHO OLICHMBATh COOCTBEHHBIM BKJIAJ B JESITEIbHOCTh T'PYIIIHI,
BBICTPAMBAaTh KOMMYHUKATUBHOE B3aUMOJICHCTBHE, YUUTHIBAsI MHEHUE OKPYKAIOLIUX.

K kxonny oOyuenus B 8 kJjacce mpeiMeTHbIE pe3yJbTaThl HA 0a30BOM YpPOBHE JOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTb Y OOYUAIOIIMXCS YMEHUI:

WCIIOJIH30BaTh TMOHSTHUS: Macca U pa3Mepbl MOJEKYJ, TEIUIOBOE JBUKEHUE aTOMOB U
MOJIEKYJ, arperaTHble COCTOSIHUS BEIECTBA, KPUCTAJUIMUECKUE U aMOp(HBIC Tena,
HACBIIIICHHBIA U HEHACBIIIEHHBIN Map, BIAKHOCTh BO3yXa, TEMIIEpATypa, BHYTPEHHSS
SHEPrus, TEIUIOBOW JIBUTATENb, JJIEMEHTAPHBIN AJIEKTPUUYECKUN 3apsl, IIEKTPUUECKOE
10JIe, TPOBOTHUKH U IUDJIEKTPUKH, TOCTOSTHHBIN JIEKTPUUECKUHN TOK, MArHUTHOE TI0JIC;
pasznuyath SBJIEHMS (TEIUIOBOE pacCUIMpEHUE U C)KaTue, TeIulonepenada, TEIIOBOE
paBHOBECHE, CMayuBaHHME, KaNWUIAPHbIE SBJICHUS, MCHApEeHHe, KOHJIEHCAlIUs,
IJIaBJICHUE, KpucTamm3anuss  (OTBepJeBaHue), KUIIEHWe,  TeIuionepenaya
(TeTUIONPOBOTHOCTh, KOHBEKIIHS, W3JIYYCHHE), AJICKTPU3alUs TeJ, B3aUMOJCHCTBUE
3apsiioB, JACHCTBHUS AJIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKaHWE, B3aMMOJICHCTBUE
MarHuTOB, JACHCTBME MAarHUTHOTO IOJS HA MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHas
WHIYKIUSA) 10 OINHUCAHMI0 MX XapakTEepHbIX CBONCTB M HAa OCHOBE OIBITOB,
JNIEMOHCTPHUPYIOUIUX JaHHOE (PU3NUYECKOE SBIICHUE;

pacro3HaBaTh MPOsBIECHNE W3YYCHHBIX (PU3NYECKUX SBICHHUI B OKPYXKAIOIIEM MHUPE, B
TOM 4Hciie (u3nyeckue SBICHUS B TMPUPOJE: TMOBEPXHOCTHOE HATHKCHHE W
KaMmWUIIpHBIE SIBICHUS B TIPHUPOJE, KPUCTAUIBI B mpupojne, u3nydeHue ConHila,
3aMep3aHue BOJIOEMOB, MOpPCKHE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, WHEs, CHeEra,
DIIEKTPUYECKHUE SBJICHUS B aTMOC(Epe, DIEKTPUIECTBO )KUBBIX OPraHU3MOB, MATHUTHOE
noJie 3emiiu, Apeiid mo0CcoB, poJib MATHUTHOTO OJIS [T )KU3HU Ha 3eMiie, MOJIIpPHOe
CHUSHHE, TIPH DTOM TIEPEBOAWTH TNPAKTHYECCKYIO 3aJadyy B Y4YEOHYIO, BBIICTATH
CYIIIECTBEHHBIE CBOMCTBA (MIpU3HAKU) PUINUECKUX SIBICHUM;

OTMCHIBAaTh U3yUYEHHBIE CBOMCTBA TE U (PU3UUYECKUE SBICHUS, UCTIONB3Ys (PU3UICCKUE
BEIIMYMHBI (TeMIlepaTypa, BHYTPEHHSISI HSHEPrus, KOJUYECTBO TEIUIOTHI, yJeIbHas
TEIJIOEMKOCTh  BEUIECTBA, YJelbHAs TEIUIOTAa IUIABJIICHMs, YJAElbHAas TeIioTa
napooOpa3oBaHus, yIelbHAs TEIUIOTAa CrOPaHUsI TOTUTMBA, KOA(DQPHUIMEHT IOJIE3HOTO
JNENCTBUS TEIJIOBOM MAaIllMHBI, OTHOCHUTEIbHAS BIAXXHOCTh BO3]yXa, 3JEKTPUUECKUN
3apsii, CHJIa TOKA, AIEKTPUUECKOE HAIPSKEHUE, COMPOTUBIICHUE TPOBOHUKA, YIETbHOE
COTMPOTHBIICHUE BEIIECTBA, pab0Ta U MOIIHOCTH IEKTPHUECKOTO TOKA), MPU OMMHCAHUN
MPAaBUJIbHO TPAKTOBaTh (U3UYECKUN CMBICT UCMOJIb3YEMbIX BEJIMYMH, 0003HAYEHUS U



eIUHUIBI  (QU3MYECKUX BEJIMYMUH, HAXOAWTh (OPMYJbI, CBS3BIBAIOIINE JTaHHYIO
GU3HYECKYI0 BEIMYUHY C JAPYTUMU BEIHMYMHAMHU, CTPOUTH TpadUKH HM3yYCHHBIX
3aBUCHUMOCTEHN (PU3NYCCKUX BEIUUHH;

XapaKTepU30BaTh CBOMCTBa Tel, (pU3WMYECKHe SBICHHUS M TMPOIECCH, HCIONb3Ys
OCHOBHBIC TIOJIO)KCHHSI MOJICKYJISIPHO-KUHETUYECKOH TEOPHH CTPOEHHUS BEIECTBa,
MIPUHITUIT CYTIEPIIO3UIIMH TTOJIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHCHHUsI 3apsia,
3akoH OMa /i ydacTka 1enu, 3akoH Jlxxoyns—Jlenna, 3akoH coXpaHeHus SHEPTUH, TTPU
ATOM J1aBaTh CIOBECHYIO ()OPMYIHMPOBKY 3aKOHA M 3aMHUCBHIBATH €r0 MaTEMaTHYECKOE
BBIPQKCHHE;

OOBSCHATh (PU3MYECKHE MPOIECCHl M CBOMCTBA TEJI, B TOM YHUCJIC M B KOHTEKCTE
CUTYaIMH MPaKTHKOOPHUEHTHPOBAHHOTO XapaKTepa: BBISBIIATH PUYUHHOCIICICTBCHHBIC
CBSI3H, CTPOUTH OOBsICHEHHE U3 1—2 NOTMYECKUX HIaroB C OMopoil Ha 1—2 M3y4eHHBIX
CBOMCTBa (PU3UYECKUX SBICHUH, PU3NICCKIX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pemiate pacuéTHble 3adauyd B 2-3 JEWUCTBUA, HCIONB3YsA 3aKOHBI U (POPMYIIBL,
CBsI3BIBAOIIME (DU3NYECKHE BEIMYMHBI: HA OCHOBE aHAJIN3a YCIIOBHS 331a9H 3aIHCHIBAThH
KpaTKO€ YCIIOBHUE, BBISBIATH HENOCTATOK JAHHBIX IJIs PEIICHUs 3aJa4ud, BBIOUpATh
3aKOHBI U POPMYIIBI, HEOOXOIUMBIE /1JIs €€ pEIIeHHUs, TPOBOJAUTE PACUETHI U CPABHUBATH
MOJTy4E€HHOE 3HauUeHUEe (PU3NYECKON BETUYHHBI C U3BECTHBIMU JAHHBIMU;

pacrno3HaBaTh MPOOJIEMBbI, KOTOPHIE MOYKHO PELITUTh IMPU ITOMOITH (PHU3NIECKUX METOIOB,
UCIIONIb3Ysl ONMHMCAHUE WCCICAOBAHMS, BBIICIATh IIPOBEPSAEMOE MPEATNOI0KECHHE,
OIICHUBATD MPABUILHOCTh TOPSJIKA MPOBEICHUS UCCIICAOBAHMS, I€TIaTh BHIBOJIBI;
MPOBOANTH OMBITHI IO HAOMIOEHUI0 (PU3NYECKUX SBICHUN WM (PU3NYECKUX CBOHCTB
Ten (KamwUIApHBIE SIBJICHMS, 3aBUCHMOCTBH JIaBJIGHHUsSI BO3JyXa OT €ro o00béMma,
TEMIIepaTypbl, CKOPOCTH MPOLIECCA OCTHIBAHUSI U HATPEBAHUSI IPU U3TYUYEHUH OT LIBETA
u3Ny4aronie  (Moriaomaroieil) MOBEpXHOCTH, CKOPOCTh HCMApeHHs BOJBI  OT
TEMIIEpaTypbl JKHJAKOCTH | IUIOMIAJAU €€ TIOBEPXHOCTH, OJJIEKTpHU3alds Tel |
B3aUMOJICHCTBUE DJEKTPUUYECKUX 3aPsA0B, B3aMMOJICUCTBUE IMOCTOSHHBIX MAarHUTOB,
BHU3yaJIM3alisl MATHUTHBIX NOJIEW MOCTOSIHHBIX MarHUTOB, I€UCTBUS MATHUTHOTO MOJIS
Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHWTA, CBOWCTBA 3JEKTPOABUTATEIIS
MOCTOSTHHOTO TOKa): (opMynupoBaTh TMpOBEPsSEMbIE TMPEANOIOKEHU, COOUpaTh
YCTAaHOBKY M3 TMPEIJIOKEHHOTO 00OpYyIOBaHHUS, ONMUCHIBATH XOJ[ OIbITA ©
(dbopMyITHUpOBaTh BHIBOJIBI;

BBITIOJTHSITh TPSIMBbIE U3MEPEHUsI TeMIIePaTypbl, OTHOCUTEIHLHON BIAXKHOCTH BO3IyXa,
CWJIBI TOKA, HANpPSDKEHUS C HCIOJIB30BAHMEM aHAJIOTOBBIX MPHOOPOB U JIaTYMKOB
bu3NYECKUX BENUYHMH, CPAaBHHUBATh pPE3YJIbTaThl W3MEPEHUH C Y4E€TOM 3aJaHHOUN
a0COTIOTHON MOTPEIIHOCTH;

MPOBOANTH MCCIIEOBAHUE 3aBUCHUMOCTH OJHOW (DM3UYECKOW BETUYHMHBI OT JIPYTod C
WCIIOJIb30BAHUEM TPSIMBIX M3MEPEHUN (3aBUCUMOCTH COMPOTHUBJICHUSI MPOBOJIHUKA OT
€ro JIJTMHBI, TUTOIIAJN TOTIEPEYHOTO CEUEHHUS M YJEIBbHOTO CONMPOTHUBIICHHS BEIIECTBA
MIPOBOJIHUKA, CHJIBI TOKA, UJIYILIETO Yepe3 MPOBOJHUK, OT HAMPSXKEHUsI HA TPOBOHUKE,
UCCJIEI0BAHNE TOCIIEIOBATEIbHOTO U MapajuleIbHOTO0 COEIMHEHUM IPOBOJHUKOB):
MJIAaHUPOBATh UCCIEAOBAaHUE, COOMPATh YCTAHOBKY M BBIMIOJHATH U3MEPEHUS, CICIys
MIPEeIOKECHHOMY TUIaHy, (PUKCUPOBATH PE3yJbTAThl MOJYYCHHOW 3aBUCHMOCTH B BHJIC
TaOJIUIl ¥ TpaUKOB, IeTaTh BEIBOJBI 0 PE3yIbTaTaM UCCIICIOBAHUS;

MIPOBOJIUTh KOCBEHHBIC M3MEPEHUs! (DU3MYECKUX BENMYMH (yIENbHAs TEIUIOEMKOCTh
BEIIECTBA, CONMPOTUBJICHUE MPOBOJHUKA, PA00Ta U MOIIHOCTH AJIEKTPUYECKOTO TOKA):



IUIAHUPOBaTh M3MEpPEHHs, COOMpaTh SKCIEPUMEHTAIbHYIO YCTaHOBKY, CIEays
IPEJI0KEHHOW MHCTPYKLMH, U BBIYUCIISATh 3HAUEHUE BETUUYHHBI;

coOuoaTh IpaBWja TEXHUKM Oe30macHOCTH Ipu pabore ¢ JabopaTOpPHBIM
000pyI0BaHUEM;

XapakTepu30BaTh MPUHIUIBI JCHCTBHS HW3YYEHHBIX MPHOOPOB W TEXHUYECKHX
YCTPOMCTB € ONOPOM HAa UX ONMCAHUS (B TOM YHCJE: CUCTEMA OTOILICHUS JIOMOB,
TUTPOMETp, MapoBas TypOWHA, aMIIEpMETpP, BOJIBTMETP, CUETUUK 3JIEKTPUUYECKON
SHEpPruH, HJIEKTPOOCBETUTENbHBIE NPUOOPHI, HArpeBaTeNbHbIE 3JIEKTPOIPUOOPHI
(mpuMmepsbl), 3JIEKTPUUYECKHE NPEJOXPAHUTENH, 3JIEKTPOMArHUT, 3JIEKTPOJBUIATEIb
MOCTOSIHHOTO TOKAa), HWCHOJb3ysd 3HAHUS O CBOMCTBAaX (M3MYECKHX SIBICHUH U
Heo0XouMble GU3NYECKHE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTHIE TEXHUYECKHUE YCTPOMCTBA M HW3MEPUTENBHBIE MPUOOPHI 1O
cXeMaM M CXEMaTH4YHBbIM PUCYHKaM (KHJIKOCTHBII TepMOMETp, TEpPMOC, ICUXPOMETP,
TUTPOMETp, ABUraTellb BHYTPEHHEIO CTrOpaHMs, 3JEKTPOCKOI, PEOCTar), COCTaBIATh
CXEMBbI 3JIEKTPUUYECKUX LIETIeH C MOCIEeI0BAaTeNbHbIM U NapauIeIbHbIM COEIUHEHUEM
3JIEMEHTOB, pa3jnyas yCcJIOBHbIE 0003HAYEHMsI 3JIEMEHTOB AJIEKTPUUECKUX LIENel;
NPUBOANUTH TPHUMEPHl (HAXOAWTh HMHOOPMAIMIO O MPHUMEPax) MNPAKTUIECKOTO
UCIOJIb30BaHUS (PU3MUECKUX 3HAHUM B TOBCEAHEBHOM MU3HM Ul oOecredeHus
0€30I1aCHOCTH MpH OOpalleHud ¢ NpudOpaMu U TEXHUYECKUMH YCTpOicTBaMu,
COXpaHEHMsI 370pOBbsi M COOJIIOIEHHUS HOPM OSKOJOTMYECKOIO IOBEIACHHS B
OKpYKaroIlleH cpese;

OCYILECTBIIATh MOMCK HHPOpMALIUU (pU3HUecKoro copepkanus B IHTepHeTe, Ha OCHOBE
UMEIOUINXCA 3HAHUW M MyTEM CpaBHEHMS JIOTOJIHUTEIBHBIX HCTOYHHUKOB BBIIEISATH
UH(POPMALINIO, KOTOpas SBJISETCS IPOTUBOPEUNBOM MM MOXKET OBITh HEJOCTOBEPHOM;
MCIIOJIb30BaTh NIPU BBINOJHEHUH Y4YE€OHBIX 3aJaHUIl HAYYHO-TIOMYJISIPHYIO JINTEPATypy
(bU3MUecKOro coepxKaHus, ClipaBOYHbIE MaTepHalibl, pecypchl ceTu IHTepHeT, BiIaleTh
npuéMaMM KOHCHEKTHPOBAaHHUS TeKCTa, NpeoOpa3oBaHUS HHPOpPMALMM W3 OJHOMN
3HAKOBOM CHUCTEMBI B JIPYTYIO;

co3/laBaThb COOCTBEHHblE NHCbMEHHBIE M KpaTKUE YCTHbIE COOOLIeHHs, 0000mas
MH(OPMALIMI0 U3 HECKOJIbKUX HCTOYHMKOB (PU3MYECKOTO COJCp)KAaHHUS, B TOM YHUCIIE
nyOIMYHO  TPEICTaBISITh  Pe3yiabTaTbl MPOEKTHOM WM  HCCIENOBATEIbCKOMN
JEATENIBHOCTH, MPU 3TOM T'PaMOTHO MCIOJb30BaTh W3YYEHHBIN MOHATHMHBIN anmapar
Kypca (pHU3UKH, CONPOBOXKIATh BHICTYINICHHE MTPE3CHTAIHEH;

OpU BBIOJHEHUHM Y4YeOHBIX IPOEKTOB W HCCIENOBaHUNA (PU3NYECKUX IPOIECCOB
pacrpeensaTh 00S3aHHOCTH B IPYyIIE B COOTBETCTBUU C IOCTABJIEHHBIMU 3aJadyaMu,
CIIEIUTh 3a BBINOJHEHHEM IUIaHa JEHCTBUH M KOPPEKTHUPOBaTh €ro, ajaeKBaTHO
OLICHUBaThb  COOCTBEHHBIM BKJaJ B  JIEATENBbHOCTh  TPYINIbI, BBICTPaUBATh
KOMMYHHKaTHBHOE B3aMMOJEHCTBUE, IPOSBIISISI TOTOBHOCTH pa3peliaTh KOH(MIUKTHI.

K xonny oOyuenus B 9 kJjacce mpeIMeTHbIE pe3yiabTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpaxarb chOPMHUPOBAHHOCTh Yy O0OYUAIOIIUXCSI YMEHUI:

UCIIOJIb30BaTh TMOHATHUS: CHUCTEMa OTCYE€Ta, MaTepHalibHash TOYKa, TPAEKTOPHUS,
OTHOCHUTEJIbHOCTh MEXaHUYECKOr0 IBMXKEHUs, nedopmanus (yrnpyras, miacTu4eckas),
TPEHHE, LEHTPOCTPEMUTENBHOE YCKOPEHHME, HEBECOMOCTb M IEpPErpy3kH, LEHTP
TSOKECTH, a0COJIOTHO TBEPIOE TEJO, LEHTP TSHKECTH TBEPAOTO Tela, paBHOBECHE,
MeXaHW4YeCKhe KoyiebaHWsi U  BOJIHBI, 3BYK, HHOPa3ByK U  YJIbTPa3BYK,
3JIEKTPOMArHUTHBIE BOJIHBI, IIKaja 3JEKTPOMAarHUTHBIX BOJIH, CBET, OJIM30PYKOCTH U



JAIbHO30PKOCTh, CIIEKTPhl HCIyCKaHWs W TOIIOnieHus, anbda, Oera- M ramma-
U3JTy4EHUs], U30TOIIbI, SIACPHAs SHEPIE€TUKA,

pa3iuyath SBJICHUS (pPaBHOMEPHOE U HEPAaBHOMEPHOE MPSMOJIMHEHHOE IBUKECHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JIBIKEHHE, CBOOOIHOE MaIeHUE TN, PABHOMEPHOE
JBWKEHHE 10 OKPYKHOCTH, B3aUMOJEHUCTBUE TEJ, PEAKTUBHOE JIBH)KCHHUE,
Kosie0aTesIbHOE JIBIKEHUE (3aTyXamlllhe M BBIHYXKIEHHbIE KoyeOaHUs), PEe30HAHC,
BOJIHOBOE JIBIDKEHHE, OTpPaXXCHHE 3BYKa, MPSIMOJIMHEHHOE pacCIpOCTpPaHEHHUE,
OTpaXEHHE U IIPEJIOMIIEHUE CBETA, [I0JJHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3JI0KEHUE
0eroro cBera B CIEKTP M CJIOXKEHHE CIEKTPaJIbHBIX I[BETOB, AMCIIEPCHS CBETa,
€CTECTBEHHAsI PaIMOAKTUBHOCTb, BOSHUKHOBEHHE JIMHEHYATOrO CIIEKTPa U3ITy4eHUs) IO
ONMCAHUIO UX XapPAKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB, IEMOHCTPUPYIOLINX JaHHOE
(duznyeCcKoe SIBJICHUE;

pacro3HaBaTh MPOSIBIIEHUE U3yYCHHBIX (PU3MUYECKUX SBICHHUIA B OKpYKaromeM Mupe (B
TOM 4uclie (U3NYECKHUE SBICHHUS B MPUPOJE: MPUIMBBI U OTJIHBHI, ABIKCHHUE IIJIAHET
ConHe4yHOM cUCTEMBl, PEaKTUBHOE JIBU)KEHHE KUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB
JKUBOTHBIMH, 3€MJIETPSICEHUE, CEHUCMUYECKHME BOJHBI, LlyHAMH, 3XO, I[BE€Ta Tel,
ONTUYECKHE SBJICHUS B  TNPUPOJAE, OHOJOTHYECKOE  JCWCTBHE  BHIUMOTO,
yIBTPaUOIECTOBOIO M PEHTTEHOBCKOTO HM3JIYYCHUW, €CTECTBEHHBIN paJMOaKTHUBHBIN
dboH, KOCMHUYECKHE JIy4d, PAAUOAKTUBHOE W3JIyYCHHUE TMPUPOIHBIX MHUHEPAJIOB,
NEeICTBUE PaIMOAaKTUBHBIX M3IYYEHUI HAa OPraHU3M 4eJoBeKa), IPU 3TOM MEePEBOIUTH
NPaKTUYECKYIO 3aJady B y4eOHYIO, BBIICISATH CYIIECTBEHHBIE CBOWMCTBA (IPU3HAKH)
(bu3NYECKUX SIBICHUM;

ONMCHIBATh U3yUYEHHbIE CBOMCTBA TEI U (PU3NYECKHUE SBJICHUS, UCIIONIB3YS (PU3NUECKUE
BEJIMYMHBI (CpPEeIHSsSs U MTHOBEHHAs CKOPOCTb Tejla IPU HEPABHOMEPHOM JABH)KEHUU,
YCKOpEHUE, MEPEMEILEHUE, MTyTh, YIJIOBas CKOPOCTb, CHJIa TPEHHUS, CHJIA YINPYTOCTH,
CUJIa TSKECTH, YCKOpPEHHE CBOOOTHOTO TMAJCHHs, BEC Tella, UMITYJIbC Tea, UMITYIbC
CWJIbI, MEXaHUYecKasi paboTa U MOIIHOCTb, MOTEHIIMAJIbHAS HEPIUs Teja, MOJAHIATOIO
HaJl IOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHASL SHEPTUs CKAaTOW MPYKUHBI, KUHETUYECKast
DHEPrus, MOJHAA MEXaHUYECKasi YHEPTHsl, IEPHOJ] U YacToTa KoJIeOaHH, JJIMHA BOJIHBI,
TPOMKOCTh 3BYKa U BBICOTA TOHA, CKOPOCTh CBETA, MMOKA3aTENb MPETOMIICHHUS CPEJIbI),
IIPU ONKCAHUU NPABUIBHO TPAKTOBAaTh (PU3MUECKUN CMBICI MCHOJIb3YEMbIX BEIUYMH,
0003Ha4YeHHs] M €AVHULIBI (PU3MUECKUX BEIMYMH, HaXOIUTh (DOPMYIIbI, CBSA3BIBAIOIINE
JTaHHYI0 GU3UYECKYIO BETUYNHY C IPYTUMH BeJTMYUHAMU, CTPOUTH TPaQUKH U3YIEHHBIX
3aBUCHUMOCTEN (PU3NYECKUX BEITUUHH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3NUECKHE SBICHUS U MPOLECCHI, UCTIONB3YS 3aKOH
COXpPAHEHHUs HHEPTUH, 3aKOH BCEMUPHOTO TATOTEHUS, MPUHLHUI CYNEPHO3ULIUHU CHUII,
MPUHLINI OTHOCUTENbHOCTH ["anunes, 3akoHsl Hpl0TOHA, 3aKOH COXpaHEHHsI UMITYJIbCA,
3aKOHBl OTPa)K€HUS U TMPEJIOMIIEHUS CBETa, 3aKOHbl COXpPaHEHUs 3apsAOBOrO M
MacCCOBOT'O YHCEJI PH SIJIEPHBIX PEAKITUSX, IPU TOM JIaBaTh CJIOBECHYIO (OPMYTHUPOBKY
3aKOHA U 3allUChIBATh €r0 MAaTEMAaTHUYE€CKOE BBIPAKEHUE;

OOBSICHATh (pU3MYECKHe TMPOLECCHl M CBOWCTBA Tell, B TOM 4YHCIE M B KOHTEKCTE
CUTyallMii  MPaKTUKOOPUEHTUPOBAHHOTO  XapakTepa:  BBISBIATh  MPUYUHHO-
CJICICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHNE U3 2—3 JIOTUYECKHX IIIaroB ¢ OMOPOi Ha 2—
3 WU3YyYECHHBIX CBOWCTBA (U3MYECKUX SBICHUM, (PU3NUECKHX 3aKOHOB WJIH
3aKOHOMEPHOCTEH;



pelaTh pacuéTHbIE 3aJa4M (ONMUPAIOLIUECS HA CUCTEMY U3 2—3 ypaBHEHUM), UCTIONb3Ys
3aKOHBl M (HOpMyJibl, CBsI3bIBarOlLIME (PU3MUYECKHE BEJIMYMHBI: HAa OCHOBE aHaIM3a
YCIIOBHS 3a/laud 3alKChIBaTh KPAaTKOE YCJIOBHE, BBIABIATH HEJOCTAIOIINME WM
U30BITOYHBIE JTAaHHBIC, BHIOMPATh 3aKOHBI U (POPMYIIBI, HEOOXOAUMBIC AJISI PELICHUS,
OPOBOJIUTH PAaCUY€Thl U OLICHWBAaTh PEATUCTUYHOCTh IIOJIYYEHHOTO 3HAYEHUs
(bu3n4eCcKOil BETUUNHBL;

pacrio3HaBaTrh po0JIEMbl, KOTOPbIE MOKHO PEIIUTh IPU TOMOILIN (PU3MUECKUX METOJIOB,
UCMOJb3Yysl OIMCAHHWE HCCIENOBaHMs, BBIACIATh IMPOBEPSAEMOE IPEAIOIOKEHHE,
OLICHUBATh MPABUIBHOCTh MOPSAKA HPOBENCHUS HCCIEAOBAaHUS, IeNaTh BBIBOJHI,
UHTEPIPETHPOBATH PE3YNIbTAThl HAOIIOIEHUH U OIBITOB;

IPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBICHUN WM (U3NYECKUX CBONCTB
Tes (M3y4eHue BTOPOro 3akoHa HbIOTOHA, 3aKOHA COXpaHEHHs YHEPTHHU, 3aBHCUMOCTh
nepuojia KojaebaHuil NpyKMHHOTO MasgTHUKA OT MacChl rpy3a U sKECTKOCTH IPY>KUHBI U
HE3aBUCHMOCTb OT aMIUTUTY/Abl MAJIbIX KOJIeOaHUH, IPSIMOJIMHEIHOE pacpoCcCTpaHeHue
CBETa, pa3jIoKeHHe OEIIOro CBETa B CIEKTP, U3YUYCHUE CBOMCTB H300paKEHHUs B IUIOCKOM
3epKajie U CBOWCTB M300pa)keHUs MpeAMeTa B coOuparoled JuH3e, HaOJIoJAeHHe
CIUIOIIHBIX ¥ JIMHEHYaTBhIX CIEKTPOB M3JIyYEHHs): CaMOCTOSITEIbHO COOUpPATh
YCTAHOBKY M3 H30BITOYHOro Habopa 00OpylOBaHMS, ONUCHIBATh XOJ OIBITA M €ro
pe3yabTaThl, (GOPMYITHUPOBATH BHIBOKI;

IPOBOJIUTH IPU HEOOXOAMMOCTU CEPUI0 MPSMBIX H3MEPEHUH, OINpenenss cpenHee
3HaYCHHE H3MepsSeMOl BEeNWYMHBI ((POKYCHOE pacCTOSHHE COOMPAIOUICH JIMH3HI),
000CHOBBIBaTh BBIOOp criocoba nu3mepeHus (M3MEpUTEIHLHOTO TPUO0pPa);

NPOBOJUTH HCCIIEOBAHUE 3aBHCUMOCTEH (PU3MUYECKMX BEJWYHH C HCIIOIB30BAaHHEM
OPSAMBIX U3MEPEHUH (3aBUCUMOCTh ITyTH OT BPEMEHU NPH PABHOYCKOPEHHOM JIBUKEHUU
0e3 HauaJIbHOM CKOPOCTH, MepHoia KojaeOaHUi MaTeMaTHYECKOr0 MasiTHUKA OT JAJTUHBI
HUTH, 3aBUCHMOCTH yTJIa OTPAXKECHHUS CBETA OT YIJia MaJCHUs M yIiia MPeJOMIICHHUS OT
yIiia MajieHus1): MJIaHUPOBaTh HMCCIEIOBAHUE, CAMOCTOSITEIbHO COOMpAaTh YCTaHOBKY,
(bUKCUpOBaTh pPe3yabTaThl MOJYYEHHOM 3aBUCUMOCTH (U3MYECKUX BEIWYMH B BUJE
TaOJIUI U TpaUKOB, A€TaTh BBIBOABI 110 pe3yJbTaTaM HCCIIeI0BaHUS;

IPOBOJIUTh KOCBEHHBbIE H3MEpEHUs (U3NYECKUX BEJIWYMH (CpeAHsAs CKOpOCTb WU
YCKOpEHHUE Teja MPU PaBHOYCKOPEHHOM JIBUKEHUHU, YCKOPEHHE CBOOOIHOIO MaJeHHUS,
KECTKOCTh MPYKUHBI, KOXPPUIMEHT TPEHUS CKOJBXKEHHs, MeXaHudeckas paboTta u
MOIITHOCTb, YaCTOTA M MIEPHOJI KOJIeOaHNI MaTEMaTHIECKOTO U IPY>KHHHOTO MasiTHAKOB,
ONTHYECKas cuja coOuparolmel JHMH3bI, pPaJuOaKTUBHBIA (OH): TJIAHUPOBATH
U3MEpEeHusi, coOUpaTh HKCHEPUMEHTAIbHYIO YCTAHOBKY M BBINOJHATH H3MEPEHUs,
CIIeysl IPEIUI0KEHHOW HHCTPYKITUH, BEIYUCIISTH 3HAUCHUE BEIMYMHBI U aHATM3UPOBATh
TIOJTy9YCHHBIC PE3YIIbTATHI C YIETOM 33JJaHHOH ITOTPEITHOCTH H3MEPEHHIA;

coOnrofaTh TMpaBuja TEXHUKHM O€30MacHOCTH TMpu pabore ¢ J1ab0paTOpHBIM
00opyoBaHUEM;

pa3nuyaTth OCHOBHBIC TPU3HAKK H3YYEHHBIX (U3MYECKHX MOJENeH: MaTepuaibHas
TOYKa, aOCOTIOTHO TBEPAOE TEJO, TOYEHYHBIM WCTOYHHK CBETA, JIyd, TOHKAas JIMH3A,
IUTaHETapHast MOJIENIb ATOMA, HYKJIOHHAsE MOJIENIb AaTOMHOTO SIpa;

XapakTepu3oBaTh IPUHLUIBI JACHCTBHS H3YYEHHBIX IPUOOPOB U TEXHUUYECKUX
YCTPOKMCTB C ONOPOH HA UX OMHUCAHUS (B TOM YHUCIIE: CIUAOMETP, TaTUNKU MOJIOKECHHUS,
pacCTOAHUS U YCKOPEHHMS, PaKeTa, 9X0JI0T, OUKH, IEPUCKOI, (poToanmnapaT, ONTUYECKHE



CBETOBOJIbl, CIIEKTPOCKOI, JO3MMETp, Kamepa BuibcoHa), ucCHonb3ys 3HaHUA O
CBOMCTBaX (PM3NYECKUX SIBICHUI U HEOOXOIUMbIE (PU3HMUECKUE 3aKOHOMEPHOCTH;
MCIIOJIb30BaTh CXEMbl U CXEMATUYHBIE PUCYHKH M3YYEHHBIX TEXHHYECKUX YCTPOMCTB,
U3MEPUTENBHBIX NMPHUOOPOB M TEXHOJOTHYECKUX MPOIECCOB IMPH PEIICHHH y4eOHO-
IPAaKTUYECKUX 3ajjay, ONTUYECKUE CXEMbI JJIS MOCTPOCHMS M300paKeHU B IJIOCKOM
3epKajie ¥ coOuparoLeil JuH3e;

IOPUBOAUTH TpHUMEPbl (HAXOAUTh MHGOPMALMIO O MPUMEPAXx) HPaKTUYECKOTro
UCIOJIb30BaHUS (PU3MUECKUX 3HAHMM B TOBCEAHEBHOM MU3HM Uil oOecredeHus
0€30MaCHOCTH TpH OOpaIleHUH C NPUOOpPaMU U TEXHHUYECKUMH yCTPOIMCTBaMH,
COXpaHEHMsI 370pOBbsi M COOJIIOJIEHHS HOPM OSKOJOTMYECKOI'O IIOBEACHMS B
OKpYKalolllei cpee;

OCYIIECTBIISATh MOMCK HMH(POpManmuu (u3ndeckoro coaepxanus B HHTepHere,
CaMOCTOSITENIbHO (OPMYJIMPYs IMOUCKOBBIM 3allpoCc, HAXOIUTh IIyTH OIpe/eIeHus
JIOCTOBEPHOCTH TOJY4Y€HHOW MH(pOpMAlMM Ha OCHOBE UMEIOIIMXCS 3HAaHUH U
JIOTIOJTHUTEIbHBIX HCTOYHUKOB;

UCIIOJIb30BaTh MPHU BBHIOJHEHUU YYEOHBIX 3a/laHUI HAyYHO-IOMYJISPHYIO JINTEPATypy
($u3UYECKOro Co/Iep KaHUsl, CIIPAaBOYHbIE MaTepHalIbl, pecypchbl cetu IHTepHeT, BiaeTh
npuéMaMM KOHCIEKTHPOBAaHHUS TEKCTa, IpeoOpa3oBaHUs HMHPOpPMALUM M3 OJHOMN
3HAKOBOU CUCTEMBI B IpYTYIO;

C03/1aBaTh COOCTBEHHBIE IMCbMEHHBIE U YCTHBIE COOOILEHHSI HA OCHOBE MH(OPMAIIH U3
HECKOJIbKUX HMCTOYHUKOB (DU3MYECKOIO COAEp:KAHUSA, MyOIMYHO MpEeACTaBIATh
pe3yNbTaThl IPOEKTHOM WIIM MCCIIEI0BAaTENbCKON EATEIbHOCTH, TP 3TOM IPaMOTHO
UCIIOJIb30BaTh M3YYEHHBIN MOHATUHHBIA ammapar H3y4aeMmoro paszgena (U3NKd U
COIIPOBOKIATh BBICTYIUIEHHE Ipe3eHTaled ¢ y4€ToM OCOOEHHOCTEeH ayauTOpuu
CBEPCTHHKOB.
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Pazneu 1. ®uszuka u e€ posib B NIO3HAHUHN OKPY:KAKOIIEro MUpa 6
®du3nka — Hayka o npupoje. SBiaeHuss npuposl 1
DdusnvecKue IBICHUS 1
du3nyYecKue BEJIMUYUHbBI U UX U3MEPEHUE 1
4 VYpok-uccnenosanue "M3mepenue temneparypsl Ipu HOMOLIU 1
JKUJKOCTHOTO TEPMOMETpPA U AaTUMKA TEMIEpaTyphl”
5 MeTtobpl HayuHOro no3HaHUA. Onucanue pU3NIECKUX SBICHUI 1 bubmmnoreka HOK
C MOMOIIBIO MOJIEIIEH https://m.edsoo.ru/ff09f72a
Vpoxk-uccnenosanue "l[IpoBepka runoressl: JadbHOCTh MOJETA
6 [IapuKa, MyneHHOro TOPU30HTAIBHO, TeM OO0JIbIIe, 4eM OoJbIle 1
BBICOTA ITycKa"
Paspea 2. IlepBoHayaibHbIe CBeACHNS 0 CTPOCHUH BelleCTBA 5
7 Ctpoenue BemectBa. ONbITHI, JOKa3bIBAIOIINE JUCKPETHOE 1 but6mmorexa [IOK
CTPOEHHE BEIIECTBA https://m.edsoo.ru/ff09fe0a
8 JIBr>KeHHEe YacTHIl BEIIeCTBa 1 bromrorexa LIOK
https://m.edsoo.ru/ff0a013e
9 Ypoxk-uccnenoanne «OMbITHI 10 HAOIIOICHHUIO TETUIOBOTO 1

pacinpCHUud ra3oB»



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

10 ArperaTHble COCTOSIHMSI BELLIECTBA 1
Oco0eHHOCTH arperaTHeIX COCTOSTHUHN BOIbI. O0O00IICHHE 110
11 pazneny «llepBoHavalibHBIE CBEICHHS O CTPOCHHH BELIECTBA» 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0a0378
Paznen 3. /IBuskeHHe U B3aUMOAeHCTBHE TeJl 21
12 MexaHnnueckoe ABukeHue. PABHOMEpHOE U HEPaBHOMEPHOE 1 Bu6mumoteka [JOK
JIBHKCHHE https://m.edsoo.ru/ff0a05c6
13 CkopocTtb. EquHHIIBI cCKOpOCTH 1 bubmorexa HOK
https://m.edsoo.ru/ff0a079c
14 Pacuer nmyTu u BpeMeHU JBHKEHUS 1 bubmorexa [IOK
https://m.edsoo.ru/ff0a0ae4
15 Huepuus. Macca — Mepa HUHEPTHOCTH TEJ 1 httDS];)/I//IgJ.I;()SZGC)If?u]/_IffO()I;OC 10
16 IInotHOCTH BemecTBa. Pacuer Maccel 1 00beMa Tella 1o €ro 1 bubnunoreka LIOK
IUIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaboparopHas paboTa «Onpeaenenne mioTHOCTH TBEPIOTO 1
Tena»
18 Pemenne 3anau no teme "IlmorHocTsh BemecTna" 1 https]:sll;lrij.j;osTC)GC)K.erlu]/_[f%Izl 93¢
19 Cwuta Kak XapakTepHuCTHKa B3aumoaecTBus Ten. Cuna 1
ynpyroctu. 3akoH ['yka
20 JlaboparopHas paboTa «3ydueHne 3aBUCUMOCTH PaCcTsKEHUS 1
(medopmMarivn) MpyKUHBI OT MPUTOKEHHOU CHITBD)
21 SBnenne Tarorenus. Cuia TSHKECTH 1
29 CBsi3b MEX1y CHIION TSXKECTH U Maccoil Tena. Bec Tena. 1 bubmmnoreka [JOK

Pemenne 3amau nmo treme "Cwia tsoxectn"

https://m.edsoo.ru/ff0al778
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Cua TsHKecTH Ha APYyrux 1jiaHeTrax. duznueckue

bubnunoreka LIOK

23 XapaKTEPUCTHKH IIJIAHET L https://m.edsoo.ru/ff0a1502
bubmmoreka [JOK
24 Hswmeperine i, ntamomerp 1 https://m.edsoo.ru%lfan18cc
bubmuorexa [JOK
25 Bec Tena. Hepecomocts 1 https://m.edsoo.ruI/f‘anl778
26 CroxeHue AByX CHUJI, HAIPABJICHHBIX 110 OJIHON MPSIMOiA. 1 bubnmoreka [JOK
PaBHOAEHCTBYOIIAS CHIT https://m.edsoo.ru/ff0ala70
27 Pemenue 3amgau no reme "PaBHonelicTByromas cui' 1
28 Cuiia TpeHus u e€ Bupl. TpeHue B IpUPOIE U TEXHUKE 1 bubmrorexa LIOK
https://m.edsoo.ru/ff0alb9c
R I 1 bitGnorera LIOK
. https://m.edsoo.ru/ff0alcc8
MOBEPXHOCTEI»
30 Pemenue 3a1a4 Ha onpe/ieICHUE PAaBHOICHCTBYIOIIEH CHITBI 1
31 Pemenue 3a1a4 no remam: «Bec tena», «I"paduueckoe 1 bubmuorteka [IOK
u3o0pakeHue cn», «Cuitbl», «PaBHOACHCTBYIOMIAS CHII» https://m.edsoo.ru/ff0alde0
KonTpoapHas padoTa o Temam: «MeXaHUIeCKOe TBIKCHHECY,
32 «Macca, mmoTHOCTBY, «Bec Tenay, «I'paduyeckoe nzodpaxkeHue 1
cuy, «Cuibsny
Pasnen 4. /laBjieHue TBEPABIX TeJl, )KUAKOCTEH U ra3oB 21
33 Hasnenne. CriocoObl yMEHbIICHNUS U YBEJINUCHUS JaBICHUS 1 Bubmmorexa HOK
https://m.edsoo.ru/ff0a20a6
34 JlaBrienue ra3a. 3aBUCUMOCTD JIaBJICHUS ra3a OT 00bEMa, 1 but6mmorexa [IOK
TEMITEPaTYPhI https://m.edsoo.ru/ff0a2376
35 [lepenaya naBneHus TBEPABIMU TEIAMU, )KUIKOCTIMHU U Ta3aMHU. 1 bubnmnorexa [JOK

3akoH [Nackansa

https://m.edsoo.ru/ff0a25b0
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I[aBHCHI/Ie B XXUJKOCTH M Ira3€, BBI3BAHHOC HCﬁCTBHeM CHIJIbI

bubnunoreka LIOK

3 TSDKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3amgau no reme «JlaBneHue B KUIAKOCTH U ra3e. 3aKOH bubmmoreka [JOK
[Mackans» https://m.edsoo.ru/ff0a2826
bubnmnoreka HOK
38 Coobuatommecs cocy s https://m.edsoo.ruI/f‘an297O
39 IMuppaBiawaeckuii mpece bubmmorexa LIOK
https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [lopiiHEeBOM KUIKOCTHBIN HACOC
41 ATMocdepa 3emiu ¥ IPUIHUHBI €€ CYIeCTBOBAHUS ]_5H6HHOTeKa LOK
https://m.edsoo.ru/ff0a2b5a
Bbu6moteka [JOK
42 Bec Bozmyxa. AtmocepHoe naBiieHue https://m.e dsoo.ru]/_[fanZbSa
43 Hsmepenune armocdepnoro napnenus. OnbiT Toppudenin https]:ﬂ)/I;r?]J.];:josToi)Ifzrluﬁlf%I;Z das
44 3aBHUCHUMOCTh aTMOC(HEPHOTO JaBICHUS OT BBICOTHI HaJl ypOBHEM bubnnorexa [JOK
MOpsI https://m.edsoo.ru/ff0a2fc4
45 bapomerp-anepous. AtmocdepHoe AaBlieHHE Ha pa3Iu4HbIX bubnmnoreka HOK
BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3ampay o teme " AtmocdepHoe gaBienue"
47 JlericTBUE )KUJKOCTH U Ta3a HA IOTPYKEHHOE B HUX TEIO. bubnmnorexa [JOK
ApxumeoBa cuiia https://m.edsoo.ru/ff0a3276
48 JlaGopaTtopHnast pabota «OrnpeesieHne BBITaTKUBAIONIEH CUITBI, bubnuoteka [JOK
JICUCTBYIOIIEH Ha TEJIO, IOTPY)KEHHOE B KHUIKOCTh» https://m.edsoo.ru/ff0a33fc
o | Smoms i oo e e

TCIIa»

https://m.edsoo.ru/ff0a3514
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bubnunoreka LIOK

>0 Hlnaparine Tex 1 https://m.edsoo.ru/ff0a3a96
JlaboparopHuas padota "KoHCTpyrpoBaHHE apeoMeTpa Hin
ol KOHCTPYMPOBAHUE JIOJIKU U OTIpEJIEICHUE € 1
rpy30MoabEMHOCTH"
52 EZI:;}II{::H?Ia:iLEZ)iiﬁiﬂ?l_{[;:iiizzIfl})](HTO:J;, JKUIKOCTEN U 1 bubmorexa LIOK
Fa30By https://m.edsoo.ru/ff0a3654
53 KOHTponLIjaﬂ pabota no Teme «/laBneHue TBepAbIX Tel, 1
KUAKOCTEU U Ta30B»
Pa3nea 5. PaGora n MoHOCTDH. JHEpPrus 12
bubnnorexa [JOK
>4 Mexanitieckas pabota 1 https://m.edsoo.ruL/E‘an3f82
bubnnorexa [JOK
55 MomsocTts. EAUHUIIBEI MOITHOCTH 1 httos://m.e dsoo.ruI;E‘an3f82
56 YPOK:I/ICCJ'IGIIOBaHI/Ie "Pacyér MOIIHOCTH, pa3BUBAEMOI pU 1
noaneMe 1o JectHuie"
57 [TpocTrie Mexanu3mbl. Peruar. PaBHOBecue cuil Ha peruare 1
58 Poruaru B TexHuke, 66Ty U nnpuposie. Jlabopatopnas pabora 1 bubmuoreka [IOK
«MccnenoBanue yciaoBUil paBHOBECHS PbIUara https://m.edsoo.ru/ff0a478e
59 Pemenue 3agau no teme «Y CIOBUS PAaBHOBECHSI pblUara 1 bubmmoreia LIOK
https://m.edsoo.ru/ff0a48a6
50 Koaddunment nonesznoro neiicteust mexannsma. JlabopatopHas 1
pabota «3mepenue KI1J[ HakTOHHOMN TIOCKOCTH
61 Pemenue 3agau no reme "Pabota, momnHocTh, KIT/1" 1 bubmorexa OK

https://m.edsoo.ru/ff0a4c48
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Mexanunyeckas sHeprus. Kunernueckas v moTeHIMAIbHAs

bubnunoreka LIOK

62 SHEPIHs L https://m.edsoo.ru/ff0a4252
63 3aKOH COXpaHEHHUsI MEXaHMUYECKOW IHEPTUU 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0a4360
VYPoK-3KCIIEpUMEHT MO TeMe "IKCIEPUMEHTAIBHOE
64 onpeieJIicHue N3MEHEHHUS! KHHETUUECKON 1 TOTCHITHATbHON 1
SHEPruU MPY CKAThIBAHUU TeJa [0 HAKIOHHOW MIOCKOCTH"
65 KonTponbhas pabota no reme «PaboTta 1 MOIIHOCTh. DHEPTHUS»
Paznen 6. O60011eHNe U TOBTOPEHHE 3
66 O06o01IeHre 1 MOBTOPEHHUENO TeMe: "MexaHn4YecKoe IBIKeHHE" 1 httpS]:S/I;Ir?]J.]:I dzzegiuﬁ%lz 4666
67 0606HIGHI:I€ ¥ TIOBTOpeHue 1o teme: "Jlapienne TBEPABIX Te, 1 bubmmoreka [JOK
KHUAKOCTEH U ra3oB" https://m.edsoo.ru/ffOa4ffe
68 O06o06menue 1 moBTopeHue 1mo teme. "Padora. MOIIHOCTD. 1
Ouneprug"
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

8 KVIACC

Ne
n/n

HaumeHoBaHue pa3jiesioB U TeM

KoaudecTBO 4acoB,
OTBOAMMBIX HaA
OCBOCHHE€ TEMbI

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/bHbIE Pecypchl

Paznen 1. TensioBble siBJIeHUs 28
1 OcHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KUHETHUECKON TEOpHH 1 bubnnorexa [JOK
U MX OIBITHBIE TIOATBEPKICHHUS https://m.edsoo.ru/ff0a5256
2 Macca u pazmep aTOMOB U MOJIEKYJT 1
3 Mogenu TBEPAOTO, )KUAKOTO M Ta3000pa3HOTO COCTOSIHUM 1 bubmmoreka [JOK
BEIIECTBA https://m.edsoo.ru/ff0a540e
OObsicHeHHEe CBOICTB TBEPAOTO, )KHUIKOTO U Ta3000pa3HOTO
4 COCTOSIHUH BEI[ECTBA HA OCHOBE MOJI0XKEHUN MOJIEKYISIPHO- 1
KUHETHUYECKOU TeOpUn
5 Kpucrannuueckue u amopgHbie Tena 1 ]_5H6HHOTeKa LIOK
https://m.edsoo.ru/ff0a5800
6 CMaunBaHue U KalMJUISIPHOCTh. [[0BEpXHOCTHOE HATSHKEHUE 1 bubnmorexa LIOK
https://m.edso0.ru/ff0a5530
7 TemoBoe paciIiupeHHe U CkaTtue 1 Bubmmorexa HOK
https://m.edsoo.ru/ff0a5a26
8 Temnepatypa. CBs3b TEMIEPATYPHI CO CKOPOCTHIO TEILIOBOTO 1
JIBUKEHUS YaCTHI]
9 Buyrpennss sueprusi. CnocoObl U3BMEHEHUs: BHYTPEHHEH 1 bu6muoreka [JOK
SHEPrUuu https://m.edsoo.ru/ff0a5c60
10 Buasl Tennonepenaun 1 bubmorexa HOK

https://m.edsoo.ru/ff0a6412



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412

Ypok-koHpepennus "[IpakTudeckoe UCTIOIb30BaHUE

11 TEIUIOBBIX CBOMCTB BEIIECTB U MaTepUAIOB B LIEIX Bubmmorexa HOK
https://m.edsoo.ru/ff0a65c0
sHeprocoepekeHus"
12 KomanuecTtBo TeIioThl. Y aenabHas TEIIOEMKOCTD bubmorexa HOK
https://m.edsoo.ru/ff0a6976
13 YpaBHeHue TeroBoro 6ananca. TemiooOMeH 1 TeIIoBOe bubmuorexa [JOK
paBHOBECHE https://m.edsoo.ru/ff0a7088
14 JlaboparopHas paboTta "HccienoBanue sBleHUs TEIIOOOMEHA bubnnoreka [JOK
IpY CMENINBAHUK XOJIOJAHOM U Topsyeii BoabI" https://m.edsoo.ru/ff0a6a98
15 Pacuer konuyecTBa TEMIOTHI, HEOOXOMMOTO ISl HATPEBAHUS
TeJa ¥ BBIIETSIEMOTO UM TPHU OXJIAXKICHUH
16 JlaboparopHas pabota "Onpenenenue yaeabHOU bubnnoreka [JOK
TEIJIOEMKOCTH BelecTna" https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOMIMBA. Y IeJbHas TEeII0Ta CTOPaHUS Bubmmorexa HOK
https://m.edsoo.ru/ff0a7b5a
18 [ImaBneHue u OTBEpAEBAHUE KPUCTAIUINYECKHUX TEN. Y IeIbHas bubmmnoreka HOK
TEIUTOTA TUTABJICHUS https://m.edsoo.ru/ff0a71d2
19 JlaGopatopHas pabota "OnpezeneHne yaeabHON TeTI0ThI bubmuoreka [IOK
[UIaBJIEHUA Jb1a" https://m.edsoo.ru/ff0a72fe
20 [TapoobpazoBanue u konaeHcamus. Mcnapenue bubmmorexa LIOK
https://m.edsoo.ru/ff0a740c
Kunenue. Y nenpHas Temnora mapooOpa3oBaHus 1
21 KOHHeHcaHHfI. 3aBUCHUMOCTH TeMrl)IepaIT)ypH KUTICHUS OT bubmmorexa LIOK
https://m.edsoo.ru/ff0a786¢
aTMOC(EepHOTO JTaBJICHHS
29 Brnaxxnocts Bo3ayxa. Jlabopatopnas pabdora "Onpenenenue bubmuorexa [JOK
OTHOCHUTEIILHOM BIIaKHOCTH BO3Tyxa" https://m.edsoo.ru/ff0a7628
23 Pemienue 3agau Ha onpeeneHue BIaXKHOCTH BO31yXa
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[TpuHIMTBL pabOTHI TETIOBBIX ABHUraTeneif. [laposas

24 TypOuHa. /IBurarenb BHyTPEHHETO CrOpaHus 1
o5 KII/I TeruoBoro nBurarens. TenaoBble ABUTATENN U 3a1UTa 1 bubmmoreka [JOK
OKpYXaloIIel CpeJibl https://m.edsoo.ru/ff0a7c7c
26 3aKOH COXpaHEeHHMsI U IPEBPAICHHS SHEPTUU B TEILIOBBIX 1
mporeccax
97 [TonroroBka Kk KOHTPOJIBHOU paboTe 1o Teme "TenoBbie 1 Bu6muotexa [JOK
sBIcHHS. I3MeHEeHre arperaTHbIX COCTOSHUI BemecTna" https://m.edsoo.ru/ff0a83f2
28 KonTtponpHas padora no Teme "TerioBsie siBICHUSI. 1 Bu6moteka [JOK
W3meHeHue arperatHbiX COCTOSTHHI BemecTBa" https://m.edsoo.ru/ff0a86ae
Pa3znen 2. DiiekTpuyeckrue 1 MAarHMTHBIE SIBJIEHUS 37
29 Dnekrpu3aiys Tell. J[Ba poja 3JeKTPUIEeCKHUX 3apsijioB 1
30 VYpok-uccnenopanue "DneKkTpusanus T UHAYKLHEH U IpU 1
COMPUKOCHOBEHUN"
31 BsaumonericTBue 3apspkeHHBIX Tell. 3akoH Kynona 1 Bubmmorexa IOK
https://m.edsoo.ru/ff0a87e4
32 DnekTpuueckoe mosie. HanpsokeHHOCTh JIEKTPUUECKOTro 1 bubmuoreka [IOK
noJ1st. [IpUHIUT CYyNepHO3HIINH AIISKTPUIECKUX TOJIEeH https://m.edsoo.ru/ff0a8a0a
33 Hocutenu snekTpudeckux 3apsaoB. DIeMeHTapHbIH 3aps. 1
Crtpoenue aToma
34 [TpoBOIHUKY U JUAIAEKTPUKU. 3aKOH COXPaHEHMS 1 bubmuoreka [IOK
AIIEKTPUUYECKOTO 3apsizia https://m.edsoo.ru/ff0a8ef6
35 Pemenne 3a1a4 Ha TpUMEHEHNE CBOMCTB AIEKTPUIECKUX 1 bu6muoreka [IOK
3apsiioB https://m.edsoo.ru/ff0a90cc
36 DJEeKTpUUECKU TOK, YCIIOBHS €r0 CYIIECTBOBAHUS. 1 bubmuotexa [IOK

Hcrounuku QJICKTPHUYCCKOI'O TOKA

https://m.edsoo.ru/ff0a95a4
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bubnunoreka LIOK

37 JleficTBUSI IEKTPUUYECKOTO TOKA https://m.eds00.ru/ff0ag6b?
38 VYpok-uccnenoBanue "JleiicTBre 37EKTPUUECKOTO MO HA
IIPOBOJAHMKY U TUIEKTPUKH"
. bu6nmoreka [IOK
39 DNEKTPUUECKU TOK B METAJUIAX, )KUJKOCTSIX U Ta3ax https://m.eds0o.ru/ff0a9838
40 DJeKTpuyecKas 1ernb U €€ COCTaBHbIC YaCTH
41 Cuna toka. JlabopatopHas pabota "M3mepenue u bubnnoreka [JOK
peryJMpoBaHHue CHJIbI TOKA" https://m.edsoo.ru/ff0a8bd6
42 DnekTpuueckoe HanpspkeHue. Bonbtmerp. Jlaboparopnas bubnnoreka [JOK
pabota "M3MepeHue U peryIupoBaHue HapsKeHUs " https://m.edsoo.ru/ff0a9e14
43 CornpoTHBiIeHUE MPOBOJHUKA. Y IEIHHOE COIPOTHUBIICHUE bubmmoreka [JOK
BEIIECTBA https://m.edsoo.ru/ff0aa738
» JlaboparopHas paboTa "3aBUCUMOCTH JIEKTPHUECKOTO BuGmorexa [IOK
COIPOTUBIIEHUS IPOBOJAHUKA OT €T0 JITMHBI, TIOIIAIN
HOHI; PeUHOrO CequmI:I MaTepHaHa,,H i https://m.edsoo.ru/ff0aa738
45 3aBUCUMOCTD CUJIBI TOKA OT HampsbKeHHs. 3akoH OMa Juist bu6nmorexa LIOK
y4acTka Ieru https://m.edsoo.ru/ff0aad4a
JlabopaTtopHast pabota "HcciaenoBaHue 3aBUCIMOCTH CHJITBI BuGmorexa [IOK
46 EOII{(:;;I;;EJ;:Z ;:I;Z isjl(/)lgz'(')p, OT CONPOTHUBIIEHUS PE3UCTOPA https://m.edsoo.ru/ff0aa0de
47 [TocnenoBarenbHOE U MapaieIbHOE COSTUHEHUS
MIPOBOTHUKOB
JlaboparopHuas pabota "IIpoBepka npaBuia ClOKeHUS
48 HaprII))i(eHI:/Iﬁ nlfn HOCJ‘ICII(I))BaTCIjIBHOEI COEJIMHEHUH JIBYX Bubmmorexa LIOK
pesucTopos” https://m.edsoo.ru/ff0aaa58
49 JlaGopatopHas pabota "IIpoBepka mpaBuia it CHIIbI TOKa bubmuotexa [IOK

IIPY NapaJlJIeIbBHOM COEANHEHUH PE3UCTOPOB"

https://m.edsoo.ru/ff0aadle
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Pemenne 3amad Ha MPUMCHCHHUC 3aKOHA Owma AJId pa3JIn4HOro

bubnunoreka LIOK

50
COEMHEHUS TIPOBOAHUKOB https://m.edsoo.ru/ff0aaf8a
51 Pabota u MOLITHOCTD ANEKTPUYECKOTO TOKA. 3aKOH J[>Koyis- Bu6muoteka [JOK
Jlenna https://m.edsoo.ru/ff0ab124
59 JlaGopaTtopHas pabora "Onpenenenue padoThl 1 MOITHOCTH bubmuorexa [JOK
9JIEKTPHUYECKOro TOKa" https://m.edsoo.ru/ff0ab3e0
DJIIEKTPUUYECKHE LIETH U MOTPEOUTENIN IMEKTPUUECKOM bubmmoreka [JOK
53
sHepruu B ObITy. KopoTkoe 3amMbIkaHKe https://m.edsoo.ru/ff0ab660
[ToaroroBka Kk KOHTPOJIBHOM paboTe MO TeMe "DIEKTPUUYECKUE
o4 3a 3apsixe pe ena , 3aMMOJIENC ’ Bubmmorexa HOK
SITBL. 3apsKCHHBIC TEJIa U MX B3aHMMOJICHCTBHSL.
P P . . https://m.edsoo.ru/ff0abd2c
[TocTosTHHBIN 2JIEKTPUUECKHI TOK
KoHTposbHast paboTta 1mo Teme "DIeKTPUISCKUE 3apsi/ibl.
55 3 P P . P n P Hu bubnuoreka [{OK
apsDKEHHBIE Tela U uX B3aumojieicTBus. [locTossHHBIN
p N " A https://m.edsoo.ru/ff0abea8
ANMEKTPUIECKUIN TOK
56 [TocTosTHHBIE MATHUTHI, UX B3aUMOJICHCTBUE
VYpoxk-uccnenosanue "M3ydeHue noyen mocTOSTHHBIX bubmuoreka [IOK
S7 "
MarHuTOB https://m.edsoo.ru/ff0ac3d0
58 MaruaurtHoe noje. MarauTHoe 1oje 3eMIIM U €ro 3HaUCHHE bu6nmorexa LIOK
IUTA JKU3HU Ha 3eMiie https://m.edsoo.ru/ff0acOba
59 OmnbIT OpcTena. MarHuTHOE MOJIe 3JIEKTPUUECKOTO TOKA bubnnorexa [JOK
MarnuTtHoOE 1oJie KaTylIIKi ¢ TOKOM https://m.edsoo.ru/ff0ac1d2
[IpumeneHue 31eKTPOMarHuToOB B TexHUKe. JlabopaTopHas
60 2350 a "N3yuenHne pe“c a Oro TO I; (1;) 0 bubmorexa LIOK
T HUE JICWCTBHS MarHUTHOTO TIOJIST Ha MPOBOTHUK
P " i A P https://m.edsoo.ru/ff0ac74a
C TOKOM
DIEeKTPOABUTATENb MMOCTOSSHHOTO TOKa. Mcnonb3oBanue
61 3JIEKTPOJIBUTAaTENE B TEXHUUECKHUX YCTPOUCTBAX U HA bubnuotexa [JOK

tpancnopre. JlabopaTtopnas pabora "KoHcTpynpoBanue u
n3ydeHue paboThl dJEKTpOABUTATENSA"

https://m.edsoo.ru/ff0ac86¢c
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Oneitel @apases. 3aKOH ANEKTPOMArHUTHOM MHYKIUH.

62 [IpaBuio Jlenna .
Onekrporerepatop. CriocoOb! MOTyYeHUS EKTPUISCKONR
63 SHEPTUU. DIIEKTPOCTAHIUHN Ha BO30OHOBIISIEMbIX HCTOUHUKAX 1
SHEPrUU
64 [ToaroToBKa K KOHTPOJIBHOM paboTe 1Mo TeMe "IIEKTPUICCKHE 1
Y MarHUTHBIE SIBICHUS"
65 KonTponbhas pabota no teme "DIeKTpUYECKUE U MAaTHUTHBIE 1 bubnnoreka [JOK
siBJICHHS" https://m.edsoo.ru/ffO0acb14
Paznen 6. O60011eHNe U TIOBTOPEHHE 3
66 O0606menue u nopropenue mno treme: "TernaoBbie SBICHUS" 1 ﬁ::g:ﬁ;i;ii?rﬁ/ﬁ 0ace5e
67 O0606mIeHne I/IUHOBTOpeHI/Ie no Teme: "[locTossHHBII 1 bubmmoreka [JOK
IIEKTPUUYCCKHUIT TOK" https://m.edsoo.ru/ffO0acdc6
68 O06o01IeHre U TTOBTOPEHHE 10 TeMe: "MarHuTHbIe SBICHHS " 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

9 KJIACC

KoumuectBo
Ne 4acoBs, JIeKTPOHHBbIE HU(PPOBHIE
n/n Hamwmeriobatine pas1eos i Tem OTBOJAMMBIX HA o0pa3oBaTe/ibHbIE PeCypchbl
0CBOEHHE TeMbI
Pasznea 1. Mexanunuyeckue siBJeHUSA 40
1 Mexannueckoe ABukeHue. MarepruanbHas TOUKa 1
5 Cucrema orcuera. OTHOCUTEILHOCTh MEXaHUYECKOTO 1 bubnuoreka [{OK
JIBYDKCHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE IPAMOIIMHEHOE JBHYKEHUE 1 bubmroreia LIOK
https://m.edsoo.ru/ff0ad19a
4 HepaBHomepHoe npsimonuneiinoe apmxeHue. Cpentss u 1
MTHOBEHHAsi CKOPOCTh
5 [IpsimonrHENHOE PAaBHOYCKOPEHHOE IBUKEHHE. Y CKOPEHHUE 1 Bubmmorexa LOK
https://m.edsoo.ru/ff0ad8d4
5 CKopoCTh MPSMOJIMHENHOTO pABHOYCKOPEHHOTO JIBHXKCHHUS. 1
I'paduk ckopoctu
7 JlabopaTtopHas pabota "OnpeneneHrue yCKOPeHHs Tesa Mpu 1 bubmuoreka [IOK
PaBHOYCKOPEHHOM JIBUYKEHHH 10 HAKJIOHHOH II0CKOCTH" https://m.edsoo.ru/ff0adb18
8 CBobOonHoe nagenue tei. OneiTel [anunes 1
9 PaBHOMEpHOE ABMXKEHUE IO OKPYKHOCTH. Ilepuon u yacrora 1 bubmuoteka [IOK
oOpartenus. JIuHeltHast ¥ yrioBasi CKOPOCTH https://m.edsoo.ru/ff0ael76
10 LleHTpOCTpEMUTENBLHOE YCKOPEHUE 1
11 [Iepsrlii 3axkoH HptoToHa. BexTop cuiibt 1 Bubmmorexa HOK

https://m.edsoo.ru/ff0ae612



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

bubnunorexa LIOK

12 Bropoii 3akon HetoToHa. PaBHOIEHCTBYIOIIAS Crla https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akoH Herorona. Cynepro3unus cui bubamorexa LIOK
https://m.edsoo.ru/ff0ae982
14 Pemenue 3ana4 Ha mpuMeHeHue 3akoHoB HeroToHa bubmmorexa LIOK
https://m.edsoo.ru/ff0aeb6c
Bu6mumotexa [JOK
15 Cra ynpyrocti. 3axor Tyia https://m.edsc?(i).ru/fanecaZ
16 Pemenue 3anau no teme «Cuina ynpyroctu»
17 JlaboparopHas paboTa «OnpeneneHue KecTKOCTH bubnnorexa [JOK
P YKHHBD https://m.edsoo.ru/ff0aee28
18 Cua Tpesus bubnunoreka LIOK
https://m.edsoo.ru/ff0af738
19 Pemenue 3amau mo reme «Cuiia TpeHUsD bubmmorexa [IOK
https://m.edsoo.ru/ff0afa26
20 JlaGopatopHas pabota "Onpeznenenue ko3dduimenra bubmuoreka [IOK
TPEHHSI CKOJIbKEHHS" https://m.edsoo.ru/ff0af8be
21 Pemenne 3agau mo reme "3akonsl HeroToHa. Crita bubmmoreka IIOK
ynpyroctu. Cuna tpeHus" https://m.edsoo.ru/ff0afb8e
29 Cuna TsSKeCTH M 3aKOH BCEMUPHOTO TATOTEHHS. Y CKOpEeHHE bubmuoreka [IOK
CcBOOOIHOTO MaICHUS https://m.edsoo.ru/ff0af044
Ypok-koHpepenius "JIBukeHne TeI BOKPYT
23 rpaBUTallMOHHOTO 11eHTpa (ColHeYHas CUCTEMA).
lanaktuku"
24 Pemtenne 3agau o teme "Cuma TSHKECTH M 3aKOH but6mmorekxa [IOK
BCEMHUPHOTO TSATOTeHHS" https://m.edsoo.ru/ff0af5f8
25 [epBast kocMudeckast CKOpocTb. HeBecoMOCTh 1 Tieperpy3Ku Bubmiorexa LIOK

https://m.edsoo.ru/ff0af33c
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PaBHOBecue marepuanbHOR TOUKH. AOGCOIIOTHO TBEPIOE

26 Teno. PaBHOBecHe TBEPAOIO Tela ¢ 3aKPEIIEHHON 0ChIO Bubmmorexa IOK
S https://m.edsoo.ru/ff0afe36
27 MowmeHT cuinsl. LeHTp TsKECTH
28 Pemenue 3anad no reme "MomeHT cuibl. LlenTp Tsxectn" ﬁgg:ﬁ;ﬁi;iilorﬁ/ﬁ% 02ba
29 [MonroroBka K KOHTPOJIBHON pabOTE MO TeMe Bbu6mmoteka [JOK
"MexaHudeckoe ABMxeHne. B3aumoaeiicteue ten" https://m.edsoo.ru/ff0b0408
30 KonTtponpHast pabora o Teme "MexaHu4eckoe JBHKECHUE. Bu6mmotreka [JOK
Bzaumopeiictue Ten" https://m.edsoo.ru/ff0b06ec
31 HNmnynsc Tena. Mnynse cuibl. 3aKOH COXpaHEHUS bubnuorexa [IOK
UMITYJIbCa. YIIPYroe ¥ HEYyIpyroe B3auMo/IeiicTBUE https://m.edsoo.ru/ff0b07fa
32 Pemenue 3a1a4y mo Teme "3aKOH COXpaHEHHS HMITyJIbca" brbmmorexa LIOK
https://m.edsoo.ru/ff0b096¢c
33 VYpok-koH(pepennus "PeakTuBHOE NBHXKEHHUE B IPUPOC U
TexHuKe"
34 Mexannueckas paboTa U MOIIIHOCTb bubmorexa HOK
https://m.edsoo.ru/ff0b0a84
35 PaGora cuibl TsKECTH, CUITBI YIIPYTOCTH U CUJIBI TPEHUS bubmmorexa LIOK
https://m.edsoo.ru/ff0b0db8
JlaGopaTtopHast pabota «Ornpezenenne padoThl CHUIIBI TPEHUS
36 MIPU PaBHOMEPHOM JBMKEHUH TeJa IO TOPU30HTATIBHOM
TIOBEPXHOCTHY
37 CBs13b sHepruu U paboThl. [loTeHnnanbHas sHeprus
38 Kunernueckast sHeprust. Teopema 0 KWHETHYECKON SHEPTUHI bubmorexa LIOK
https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHUs JHEPTUU B MEXaHUKE



https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
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40 JlaboparopHas pabota «/3ydeHune 3akoHa COXpaHEHUs 1 bubnmoreka [JOK
SHEPIHH» https://m.edsoo.ru/ffOb12fe
Paznen 2. Mexanuveckne KoJie0aHusl U BOJIHBI 15
41 KonebarenbHoe IBMIKEHHE U €TI0 XapaKTEPUCTHKH 1 bubnrorexa LIOK
https://m.edsoo.ru/ff0b1858
42 3aryxaromue Koiebanus. BelHyKIeHHBIC KOTeOaHusl. 1 bubmmoreka [JOK
Pe3onanc https://m.edsoo.ru/ff0b20f0
43 MaremaTrueckuii U Ipy>XKHUHHBINA MasiTHUKU 1
44 Ypok-uccienoBanue «3aBUCUMOCTb Tieproa KojaebaHui ot 1 bubnnorexa [JOK
YKECTKOCTH MPY>KUHBI U MAaCChl TPy3a» https://m.edsoo.ru/ff0b197a
45 [IpeBpatenue SHEPrUN IPU MEXAHHUECKUX KOJICOAHUIX 1
46 JlaboparopHas paboTa «OnpeaeneHrue 4acToTsl U Iepruoa 1 bubnnorexa [JOK
KOJICOAHHI TPYKUHHOTO MasTHUKA https://m.edsoo.ru/ffOblaec
47 JlaGopaTtopHast pabota «I[IpoBepka HE3aBUCUMOCTH TIEpUOA 1 bubmuoreka [IOK
KoJieOaHMi TPpy3a, MOJBEIICHHOTO K HUTH, OT MacCHhI Ipy3a» https://m.edsoo.ru/ff0b197a
48 Mexaaundeckue BoHBI. CBOWCTBA MEXaHHUYECKHUX BOJIH. 1 bu6mmoteka IIOK
[TpomonbHbIEC U MOTIEPEYHBIC BOJTHBI https://m.edsoo.ru/ff0b21fe
49 VYpok-koHpepenius "MexaHnuecKkre BOJIHBI B TBEPAOM 1
tene. CelicMUYeCKue BOJIHBI"
50 3ByK. PacmipocTpaneHnue u oTpakeHHe 3ByKa 1
51 VYpoxk-uccnenosanue "HabnroaeHne 3aBUCUMOCTH BBICOTHI 1
3BYKa OT 4aCTOTHI"
52 I'poMKOCTB 3ByKa U BBICOTA TOHA. AKYCTHUYECKHI PE30HAHC 1
53 VYpok-koHpepenius "YnbpTpa3Byk U uHGpa3ByK B IpUpOJIE U 1 bu6muoreka [IOK
TEXHHUKE" https://m.edsoo.ru/ff0b23ca
54 [TonroroBka Kk KOHTPOJILHOU paboTe 1Mo TeMe "3aKOHBI 1 bubmuoteka [IOK

coxpaHeHus. MexaHndeckue KojieOaHusi U BOJHBI'"

https://m.edsoo.ru/ffOb25f0
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KonTponpHas padora o Teme "3aKoHBI COXpaHEHUSI.

55 1
Mexanudeckue KojaeOaHus ¥ BOJHBI"
Pa3nes 3. DjieKTPOMarHuTHOE MOJie U 3JIEKTPOMATHUTHBIE 6
BOJIHBI
56 DIIEKTPOMArHUTHOE TOJIe. DIEKTPOMArHUTHBIE BOJHBI 1 bubnrorexa LIOK
https://m.edsoo.ru/ffOb2abe
o7 CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH 1
Ypok-konpepenus "Llkana 31eKTpOMarHUTHBIX BOJH.
58 I/Ilsnonbsog)aflljne gJIGKTPOMaFHI/ITHbli BOJIH JIJI1 COTOBOU 1 bubmorexa HOK
- https://m.edsoo.ru/ff0b2fe6
VYpok-uccienopanue "M3yueHue cCBOUCTB
59 BJII)GKTpOMaFIfI/ITHbIX BOHHy;I MTOMOIIIbI0 MOOHMIIBHOTO 1 bubmrorexa LIOK
https://m.edsoo.ru/ffOb2c6c
tenedona"
50 Pemenue 3amau HavonpeneneHne YacTOTHI U AJTUHBI 1
AIEKTPOMArHUTHOUN BOJTHBI
61 DnekTpoMarHuTHas mpupoza ceera. CKOpocTh CBETa. 1 bubmuoreka [IOK
BostHOBBIE CBOMCTBA CBETa https://m.edsoo.ru/ff0b31d0
Pasnen 4. CBeroBble AIBJICHUS 15
62 Ucrounuku ceera. [Ipsmonunelinoe pacnpocTpaHeHHE 1 bubmmnorexka HOK
ceta. 3atmenus ConHua u JIyHb https://m.edsoo.ru/ff0b3658
63 3aKoH oTpakeHus cBeTa. 3epkana. Pemenue 3axayd Ha 1 bubmuoreka [IOK
NPUMEHEHHE 3aKOHA OTPAKCHHUS CBETA https://m.edsoo.ru/ff0b38c4
64 [Ipenomnenne cBeta. 3aKOH NPEIOMIIEHHS CBETA 1 Bubmmorexa HOK
https://m.edsoo.ru/ff0b3aea
[TonHoe BHyTpeHHEe OoTpakeHue cBeta. Mcnonb3oBaHue Butmorexa LIOK
65 MIOJTHOTO BHYTPEHHETO OTPAXKCHHSI B ONITHICCKHIX 1

CBETOBOAAX

https://m.edsoo.ru/ffOb3c5c
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JlaboparopHuas pabota "VcciienoBanre 3aBUCIMOCTH yTIia

66 MIPEIOMJICHUSI CBETOBOTI'O JIy4a OT YIJla aJIeHUs Ha TPaHUIIe 1
"Bo3ayx-cTexino""
67 Ypok-koHpepenus "Vcnonb30BaHre TIOTHOTO BHYTPEHHETO 1
OTPa)KEHHUS: CBETOBO/IbI, ONITUKOBOJIOKOHHAs CBSI3b"
bubnmnoreka HOK
68 JInnzel. OnTudeckas cuiia JIMH3bI 1 https://m.e dsg).ru If0b3f2C
69 [TocTpoenue n3o0pakxeHUi B JTMH3AX 1 ﬁ::gijl/(;:éeﬁlsi?ﬁ/ﬁ Ob4dda
70 JlaboparopHuas padota "Onpenencaue HOKyCHOTO 1 bubmmoreka [JOK
PacCTOSIHUS U ONITHYECKOM CHITBI COOMPAFOIICH JTHH3BI" https://m.edsoo.ru/ff0b4206
71 Ypok-koHpepenus "OnTuiueckre TMH30BbIe TPHUOOPHI" 1 ﬁ::gijl/(;:éeﬁlsi?ﬁ/ﬁ 0c0aTe
72 ['ma3 kak ontuyeckas cucreMa. 3peHue 1 Bubmmorexa IOK
https://m.edsoo.ru/ff0b4684
73 VYpok-koHpepennus "ledextrl 3penus. Kak coxpanuthb 1
3penue"
74 Paznoxenue 6enoro csera B criekTp. OnbITel HploTOHA. 1 bubnnorexa [JOK
CroxxeHHe CreKTpalbHBIX IBETOB. Jlucnepcus cBera https://m.edsoo.ru/ffOc0f4c
75| cooms oneap wsocmpinT sers npomeron g ;  ubmoreallOK
HaAOII0/IEHUU Yepe3 IIBETOBbIE PUIBTPHI" hitps://m.eds00.ru/ff0c0eZa
76 Ypok-npakTukym "BoiHOBBEIE CBOWCTBA CBETA: AUCIIEPCHUS, 1
uHTepdepeHms u quppaxus'
Pa3nen 5. KBanTOBBIC SIBJICHUSA 17
77 Omnerter Pesepdopna u mraneTapHasi MOJIeb aToMa 1 ﬁgg:;;;:?;ii?ﬁ/ £f0c12a8
78 [Toctynatel bopa. Monens aroma bopa 1
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79 Henyckanue u noryonienue ceera atoMmoM. KBaHTBI. Bu6mmoteka [JOK
JluHelyaThle CIIEKTPHI https://m.edsoo.ru/ff0c144c
80 VYpoxk-npaktukym "HaGmoienune cnekTpoB ucmyckanus' Bubmmorexa HOK
https://m.edsoo.ru/ff0c1550
81 PammoakTuBHOCTE U €€ BUIIBI bubmmorexa OK
https://m.edsoo.ru/ff0c1672
82 Crtpoenue aToMHOTO siipa. HykimoHHast Mojiens bubmmorexa LIOK
https://m.edsoo.ru/ffOc18ac
83 PanuoakTuBHBIC IpeBparnieHus. M30Tormb bubmorexa HOK
https://m.edsoo.ru/ffOclald
84 Pemenue 3agau no teme: "PagnoakTUBHbBIC peBpalieHus" bubmmorexa [IOK
https://m.edsoo.ru/ffOclb4a
85 [Tepuon monypacmana
86 Ypok-koHpepennus "PagnoakTuBHbIC U3TYyYCHHS B bubnnorexa [JOK
pUpOJIe, METUIIMHE, TEXHHUKE" https://m.edsoo.ru/ff0c2126
87 SnepHble peakuuu. 3aKOHbI COXPAHEHHUS 3apSJ0BOTO U bubnnorexa [JOK
MAacCOBOTO YHCEeN https://m.edsoo.ru/ff0c1c58
88 DHeprusi CBsI3u aTOMHBIX sifiep. CBsA3b MAcChl U SHEPTHUHU bubnuorexa LIOK
https://m.edsoo.ru/ffOcld7a
89 Pemenue 3angau no reme "Anepueie peakuun”
90 Peakuuu cunrtesa u nenenus saep. MIctToyHuky SHEpruu bubmuoreka [IOK
ComnHua u 3BE371 https://m.edsoo.ru/ff0c1e88
01 VYpoxk-koupepennus "AnepHas sHeprerrka. JledcTBus
PaauOaKTUBHBIX U3Jy4EHUH HA KUBBIE OPraHU3MBI'"
IToaroTOBKa K KOHTPOJBHOM padOTe MO TEM
92 ":;)erl(()T:OMaFHI/I:HOEOHOH; Qiei:pZM;)rHZT;He BOJIHBI. Bubmmorexa HOK

KBanTtoBbie siBiieHud"

https://m.edsoo.ru/ff0c223e
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KonTtponpsHas pabota no teme "DIeKTpOMarHuTHOE TOJIE.

93 ¥ 1
DJIEeKTPOMAarHUTHBIC BOJHBI. KBaHTOBBIC SIBJICHUS
Pa3nen 6. O60011eHNe U TIOBTOPEHME 9
94 O6o06menue 1 moBropenue. JlaboparopHsie pabOTHI 1O 1 bubmuorexa [{OK
Kypcy "Bzaumopeiictsue Ten" https://m.edsoo.ru/ff0c245a
O06o011eHre U TOBTOpPEeHKE. PelieHrne pacueTHbIX | bubmmoreka [JOK
95 , 1
Ka4eCTBEHHbBIX 3a71a4 1o Teme "TerioBsie nmporeccor” https://m.edsoo.ru/ff0c2572
96 O0o0meHre U TOBTOpeHUE. PelieHne pacueTHbIX U 1 bu6mmoteka [JOK
KadecTBEeHHBIX 3a1a4 1o Teme "KIIJ] TermnoBbix apuratencii" https://m.edsoo.ru/ff0c2a22
97 O0o0meHre U TOBTOpeHUE. PelieHne pacueTHbIX U 1 bubmmoteka [JOK
KavecTBeHHbIX 3a1a4 1o Teme "KIIJI sanekTpoycTaHOBOK" https://m.edsoo.ru/ff0c2b30
O6o6mienne u nopropenue. JlabopaTtopHbie pabOTHI IO bubmmoreka [JOK
98 , 1
Kypcy "CBeToBbIe siBlIcHHS" https://m.edsoo.ru/ff0c2c52
O060011eH1e U TOBTOPEHUE 0 TeMe: "3aKOHbI COXpaHEHHUSI B bubnnorexa [JOK
99 1
MexaHuKe" https://m.edsoo.ru/ffOc2d6a
bub OK
100 O606menue u nopropenue mo reme: "Konebanus u BoiHbI" 1 h;:p:j;;:i;i(]i.ru 10c2682
bub OK
101 O06001enue u moBTopenue mo teme: "CBeToBbIe SBICHUS" 1 hgpi?;;ﬁ;iilru 1£0c3044
102 O6o06meHne u moBTopeHue mo treme: "KBanToBas u snepHast 1
¢uzuka"
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102
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YYEBHO-METOAUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
IMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

» ®usuka, 7 knacc/ [lepeimkun .M., UBanos A.U., «M3naTenscTBO
«ITpocsenieHue»

» dusuka, 8 knacc/ [Mepeimkun .M., Banos A.U., «M3aaTeancTBO
«IIpocBenieHue»

» ®usuka, 9 knacc/ [lepeimkud A.B., ['yrauk E.M., «M3natenbctBo «J[podar
COopnuk 3anau o ¢pusuke. 7-9 knaccel/ Jlykamuk B.U., Banora E.B.,

«3narensctBo «IIpocsemenue»
METOJAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

[Tocobue ns yuureneii, pabotarouux mno yueoOHuky «Pusuka, 7 Kiaace»
aBTopoB [lepeimkun M1.M., UBanos A.1.
[TocoOue st yuureneid, padoTtaromux no yueOHuKy «Pu3nka, 8 Kiace»
aBTOpoB Ileppimknn .M., UBanos A.1.
[TocoOue st yuureneid, padoTarmux no yueOHuKy «Pu3nka, 7 Kiace»

aBTopoB [lepeimkun M1.M., UBanos A.1.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET

OO6pazoBaTenbpHbIC TIATHOPMBL:
Poccuiickas anektponHas 1ikosa http://resh.edu.ru
Omnnaitn mkona ®oxcdopa https://foxford.ru

Yuu.py https://uchi.ru/



