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INOACHUTEJIBHAA 3AIINCKA

[IporpamMa mo (u3KMKe Ha YpPOBHE OCHOBHOTO 0OIIero OOpa3oBaHMs COCTaBJICHA Ha
OCHOBE TOJOXEHUH U TpeOOBaHMH K pe3ysibTaTaM OCBOCHHS Ha 0a30BOM YPOBHE OCHOBHOM
oOpasoBarenbHOl Tporpammbl, mpeactaBieHHbx B PI'OC OO0, a Takke ¢ ydérom
denepanpHOl paboueld mporpamMmbl BocnuTaHus W KoHIENmu mnpenojaBaHus y4eOHOTO
npeaMera «Pusukay.
Copmepxanne  mporpaMMbl 1o (U3MKE  HAlpaBIeHO  Ha  (OPMHUPOBAHUE
€CTECTBEHHOHAYYHOH TI'paMOTHOCTH OOYYalOUIMXCS M OpraHU3alMI0 H3y4eHUs (QU3MKK Ha
JeSITeTbHOCTHON ocHOBe. B mporpamMme mo ¢u3uKe YYUTHIBAIOTCS BO3MOXHOCTH Y4EOHOTO
npeamera B peanmmzanuu  TpedoBanuit PI'OC OOO K MIaHUPYEMBIM JIMYHOCTHBIM U
METallpeIMETHbIM  pe3yJibTaTaM  OOy4eHus, a  TakkKe  MEXIIPEIMETHbIE  CBS3U
€CTECTBEHHOHAYYHbIX YUEOHBIX MPEJAMETOB Ha YPOBHE OCHOBHOI'O OOIIEro 00pa30BaHMs.
[IporpamMa 1o ¢u3MKE yCTaHABIMBAET pacHpeAeiicHre y4yeOHOro MaTepualia 1o rojam
o0ydeHust (1Mo Kjiaccam), NpeajaraeT MPUMEPHYIO I[OCJIEI0BATEIbHOCTh M3YyUYEHUS TEM,
OCHOBAaHHYI0 Ha JIOTUKE pa3BUTHUA IPEAMETHOTO COJEp)KaHUSA M Y4YETE BO3PACTHBIX
0COOCHHOCTEH 00yYaroIINXCS.
[Tporpamma no ¢usuke pazpaboTaHa ¢ HEIbIO OKa3aHUS METOAMYECKON TOMOIIY YIUTEITIO
B CO31aHUU paboyel MPorpaMMBbl 110 y4eOHOMY MPEAMETY.
®dusmka ABISETCS CUCTEMOOOPa3yIOLUM Ul €CTECTBEHHOHAYYHBIX Y4eOHBIX MIPEIMETOB,
IOCKOJIbKY (pU3HuUecKue 3aKOHBI JIeKAaT B OCHOBE NPOLIECCOB U SIBIECHUH, M3ydaeMbIX XUMHEH,
Ouonorueli, actTpoHoMHEl U (PU3NYECKON reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHOHAYYHYIO
KapTUHY MUpa, IpeNoCTaBisieT HauOojee siCHble OOpas3lpl MPUMEHEHHMsS] HAy4HOrO MeToja
IIO3HAHUS, TO €CTh CI10C00a NOIYUYEHHUs JOCTOBEPHBIX 3HAHUH O MUDE.
OpHa M3 IIaBHBIX 3aJa4 (QU3MUEcKOoro o0pa3oBaHUs B CTPYKType oOuiero oOpa3oBaHUs
COCTOMT B (OPMHUpPOBAHUU €CTECTBEHHOHAYYHONM TIPAaMOTHOCTM U HHTEpeca K Hayke Yy
o0ydJaronuxcs.
N3yuenne ¢u3nkn Ha 0a30BOM YpOBHE IMpEIOJaracT OBJAJACHUE CIEIYIOIUMHU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLIMMH €CTECTBEHHOHAYYHYIO TPAaMOTHOCTD!
® HAy4YHO OOBSACHSATH SIBICHUS;
® OIIEHUBATh U MOHUMATh OCOOEHHOCTH HAyYHOT'O UCCIIEI0BAHUS;
e HHTEPHPETUPOBATH JAHHBIE W MCIOJIb30BaTh HAy4yHBbIE JOKa3aTesIbCTBA IS
IIOJIyYE€HUS BBIBOJIOB.
[lenu wm3yueHust (QU3MKM Ha YpPOBHE OCHOBHOTO OOILIEro 0Opa3oBaHMs ONpEAETICHbI B
Konnenmuu npenonasanus ydeOHoro npenmera «®Pusnka» B 00pa3oBaTeNIbHBIX OpPraHU3ALMSIX
Poccuiickoit ®enepanuu, peaau3yromMX OCHOBHBIE 00111€00pa30BaTENbHBIE IPOrPaMMBL,
yrBepxkaA€HHON pemienneM Komernn MunncrepctBa npocsewenust Poccuniickoit denepannn
(mportokoi ot 3 nexadbps 2019 r. Ne [IK4BH).
Henu n3yyenus pu3nku:
e [puoOpeTeHHe HHTEpeca U CTpeMJICHUS OOy4alomMXCsl K HAyYHOMY H3YYEHHUIO
MPUPO/IbI, PA3BUTHE UX UHTEIJIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEHH;

® Dpa3BUTHE TMPEJCTaBICHUA O HAy4YHOM METOAE TMO3HaHUs U  (OPMHPOBAHUE
HCCJIEIOBATEILCKOTO OTHOIIECHUS K OKPYXKAIOIIUM SIBICHUSM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHMS KaK pe3yibTaTa U3y4EeHHUs OCHOB CTPOCHHUS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;



e (opmupoBaHUE TPEICTABICHUN O POl (PU3UKU TSI PA3BUTHUS IPYTHX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHIl;

® pa3BUTHE IMPEACTaBICHUI O BO3MOXHBIX cepax Oynaymel mnpodeccuoHaIbHOMN
NEeSITEIbBHOCTH, CBSI3aHHOM ¢ (pU3MKOI, TOATOTOBKA K JalbHEHIIEeMY 00yYeHHIO B 3TOM
HarpaBJICHUH.

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

o0pa3oBaHus 00ECIIEUNBACTCS PEUICHUEM CIEAYIONUX 3a1a4:

e mpuoOpereHHe 3HAHMKA O JUCKPETHOM CTPOSHHM BEIIECTBA, O MEXaHUYECKUX,
TEIUIOBBIX, AJIEKTPUUYECKUX, MATHUTHBIX M KBAHTOBBIX SIBJICHUSX;

e npuoOpeTeHHe YMEHUH ONUCHIBATH M  OOBACHATH (PUINYCCKUE SIBICHUS C
MCIOJIb30BaHUEM TOJTyYEHHBIX 3HAHUI;

® OCBOCHHE METOJOB pEIICHUs MPOCTEHIINX PACYETHBIX 3a/lad C MCIOIb30BAHHEM
buznyecKkux Mojenei, TBOPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

e pa3BUTHE YyMEHUW HAOIIOJaTh MPHUPOAHBIC SBIECHUS U  BBHIIOJIHATH  OIBITHI,
nabopaTtopHble PaOOTHl W SKCIIEPUMEHTAJbHBIE HCCIENIOBAHUS C HCIIOJIb30BAHUEM
WU3MEPUTEIIBHBIX TPHOOPOB;

e ocBoeHHE MPUEMOB PabOTHl ¢ HHQOpMaIMed (U3UUECKOTO COAEPIKAHUS, BKIHOYAS
WH(POPMAIIMI0O O COBPEMEHHBIX JOCTH)KCHHSX (U3MKH, aHAIU3 W KPUTHYECKOE
OlLICHUBaHKE WH(OPMALIUU;

® 3HAKOMCTBO CO cdepaMu podheCCUOHATBLHON JAESITeIbHOCTH, CBSI3aHHBIMU C (DU3UKOM,
¥ COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHKEHUSIX (U3UYECKON HAYKU.

Ha u3yuenue ¢usuku (0a30BbIii ypoBEHb) HA YPOBHE OCHOBHOTO 0OIIEro o0pa3oBaHUS
oTBoAMTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJIEN0), B 8 kiacce — 68 yacoB (2 yaca B
Heneno), B 9 kiacce — 102 yvaca (3 yaca B Heenio).

[Ipennaraemslii B mporpamme no Gusnke nepeueHs JadopaTOpHbIX PadOT U OMBITOB HOCHUT
PEKOMEHIaTeNNbHBIN XapakTep, yYUTENb JeNaeT BbIOOp MpOBEIEHUs J1abOpaTOPHBIX padoOT U
OTIBITOB C YU4ETOM MHINBUAYAIBHBIX OCOOCHHOCTEH 00YJarOIIUXCsl, CIIUCKA IKCTIEPUMEHTAIBHBIX
3aJJaHHi, TIPe/IIaraeMbIX B paMKax OCHOBHOTO TOCYJapCTBEHHOTO dK3aMeHa 1o (hH3HKe.



COJAEP)KAHUE OBYYEHUA
7 KJIACC

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

®usuka — Hayka o npupoje. SAsnenus npupoxasl. GU3NYECKUE SABICHUSA: MEXAHUYECKUE,
TEILJIOBBIE, JJICKTPUYECKHE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

@dusnueckue BenuuuHbL. M3Mmepenue Qusnueckux BenuuuH. Pusnmyeckue HpUOOPBHI.
[TorpemnocTs u3mMepenuii. MexxayHapoaHas CUCTEMA €IMHHII.

Kak ¢usuka m apyrue ecTecTBEHHbIE HAyKH M3Yy4aloT Npupony. EcTecTBeHHOHAYYHBII
METOJl IO3HaHWs: HaOJIIOJEHHE, ITOCTAHOBKA HAyYHOIO BONPOCA, BBIABM)KEHHE TI'MIIOTE3,
SKCHEpPUMEHT 10 IPOBEpKE TuIore3, oO0bACHEeHHE HaOmromaemMoro sBieHus. OmnucaHue
(bU3NYECKUX SBJICHUN C IOMOLIbIO MOJEIEH.

Jlemoncmpayuu.
1. Mexanuueckue, TeIUIOBbIC, SJIEKTPUIECKHE, MATHUTHBIC, CBETOBBIC SIBJICHUS.

2. ®wusnveckue MpuOOPHI U MPOLEAYypa MPSIMBIX U3MEPEHHI aHAJIOTOBBIM M IIH(PPOBHIM
puoOpOM.

Jlabopamopuvie pabomul u onvimol.

OmnpeneneHue EHbI JSICHUS KA H3MEPHUTEIBLHOTO TPHOO0pA.

N3mepenne paccTOsTHUM.

N3mepenne 00bEMa )KUIKOCTH B TBEPIOTO TeIa.

Omnpenenenue pasMepoB MajbIX TE.

N3mepenne TtemrepaTypbl NpHU TOMOIIM KUAKOCTHOTO TEPMOMETpa W JaTudKa
TEMIIepaTyphl.

AR .

6. HpOBeI[eHI/Ie HUCCIICAOBAaHHA IIO IIPOBEPKE THIIOTE3bI: HAJIBHOCTH MoJI€Ta 1rapuka,
MYIMECHHOT'O TOPU30HTAJIBHO, TEM 60J'II)HI€, yeM OOJIbIIE BHICOTA ITyCKa.

Pa3nes 2. [leppoHavyaibHbIe CBEICHHS O CTPOCHHMH BeILECTBA.

CrpoeHne BelecTBa: aTOMbl M MOJEKYJbl, HX pa3Mepbl. OIBITHI, JO0KAa3bIBAIOIINE
JUCKPETHOE CTPOCHHE BELIECTBA.

JBwxkenue dactuil BemiecTBa. CBsI3b CKOPOCTH JBHKEHHUS YaCTHI[ C TEMIIEpaTypoOH.
bpoyHnoBckoe naBwxenue, auddysus. B3aummopelcTBHe wYacTHI] BelecTBa: NPUTSHKEHUE U
OTTAJIKUBAHUE.

ArperaTHbple COCTOSIHMSI BEILIECTBA: CTPOEGHHME Ta30B, IKUJAKOCTEH M TBEPABIX
(kpucTayinyeckux) Teia. B3anMocBs3b MEXIy CBOMCTBaMM BEIIECTB B pPa3HbIX arperaTHbIX

COCTOSAHUAX U HUX ATOMHOMOJICKYJIAPHBIM CTPOCHHUCM. OcobeHHOCTH arperaTHbIX COCTOSIHUM
BOJBbI.

Jlemoncmpayuu.

1. HabGmronenne OpOyHOBCKOTO JIBHIKCHHSI.

2. Habmopenue nudpdys3un.

3. HaGmronenue siBIeHUH, OOBACHSIIONINXCSA MPUTSHKCHUEM WA OTTAIKUBAHUEM YaCTHI
BEIIECTBA.

Jlabopamopmvie pabomul u onvimol.



1. Omnenka quamerpa aToMa METOJOM PAZIOB (C HCTOb30BaHUEM (hoToTpaduii).
2. OmbITH IO HAOIOICHUIO TEIUIOBOTO PACIIMPEHUS Ta30B.
3. OmbITHI 10 OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSHKCHHUS.

Pa3nen 3. /IBu:xkeHHe U B3auMO/ieiicTBUE TeJl.

Mexanuueckoe JBUKeHHE. PaBHOMEpHOE M HepaBHOMEpHOE JBHKeHUE. CKOpPOCTb.
CpenHsist CKOpoCTb ITPU HEPAaBHOMEPHOM JBUKEHUU. Pacdy€r myTH v BpeMEHU IBUKEHUSI.

SBneHue wmHepuMH. 3aKOH HMHEepUuHU. B3aumoneicTBuE Teln Kak IpUYMHA H3MCHECHMS
CKOPOCTH IBMXK€HHUsS Tel. Macca Kak Mepa MHEpTHOCTH Tena. IlnorHocts BemiectBa. CBsisb
TUIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IMHUIE 00BEMA BEIIECTBA.

Cuna kak XxapakrepucTuka B3aumojeiictBus Tten. Cuia ynpyroctd v 3akoH ['yka.
W3mepeHue Ccuibl ¢ NMOMOLIBIO JWHAMOMETpa. SIBieHue TaroreHus u cuwia Tspkectu. Cuia
TSDKECTH Ha Ipyrux IuiaHerax. Bec rtema. HeBecomocTs. CiiojkeHue CHII, HallpaBJICHHBIX I10
onHOI npsimoil. PaBHozelicTByrontas cuit. Cuna TpeHusl. TpeHHe CKOJIbKEHUS U TPEHUE MOKOSI.
Tpenue B npupoe U TEXHUKE.

Jlemoncmpayuu.

HaOnronenne MexaHU4ecKoro JABMKEHMS Tela.

H3mepeHune ckopocTu NpSIMOIMHENHOTO ABHXKEHUS.
Haburonenue siBjaeHUs] UHEPIUH.

HaOnroneHue u3MeHeHus! CKOPOCTH IIPU B3aUMOJICHCTBUH Tell.
CpaBHeHue Macc 10 B3aUMOJIEHCTBUIO TEl.

CrnosxeHue cuil, HalpaBJIeHHBIX 110 OJHOW MPSIMOH.

ok wnkE

Jlabopamopuvie pabomul u onvimol.

1. Omnpenenenue CKOpPOCTH PABHOMEPHOIO JBMXKEHUS (IIApUKA B JKUAKOCTH, MOJEIH
AIIEKTPUUYECKOT0 aBTOMOOWMIIS U TaK Jiajee).

2. OmnpeneneHune cpenHeil CKOPOCTH CKOJIBXEHHs OpycKa WIIM IIapuKa MO0 HAKIOHHOM
MJIOCKOCTH.

3. OmpeneneHue MIOTHOCTH TBEPJIOTO Tea.

4. OnbIThl, AEMOHCTPUPYIOILINE 3aBUCUMOCTh pacTskKeHHs (nedopMaivu) NPy HUHBI OT
MIPUIIOKEHHOMN CHIIBI.

5. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHHS CKOJIbKEHHS OT Beca Teja U
XapakTepa COIPUKACAIOIINXCs TOBEPXHOCTEN.

Pa3nen 4. /laBiienue TBEPABIX TeJ, :KUAKOCTEH U ra3oB.

Hasnenue. CriocoObl yMEHBIIICHUS U YBEJIMUEHUS J1aBlieHus. [laBneHue ra3za. 3aBUCUMOCTh
JIaBJIEHUs ra3a oT 00béMa, Temieparypsl. [lepenada naBieHust TBEPIABIMU TEIAMHU, KUIKOCTIMH
u ra3amu. 3akoH Ilackans. [IHeBMaTnueckne mMamMHbl. 3aBUCUMOCTH JABJIEHUS KUAKOCTU OT
ryounsl.  ['mppocratuueckuit  mapagokc. CooOmatrommecs cocyabl.  ['muapaBnuueckue
MEXAaHU3MBI.

Atmocdepa 3emnn U aTMocdepHoe AaBieHHE. [IpUUMHBI CyIIECTBOBAHUS BO3IYLIHOMN
obonmouku 3emnu. OnbiT Toppuuermnu. M3mepenue arMmocdepHOro naBieHusi. 3aBHCUMOCTh
atMoc(epHOro JdaBiieHHs OT BBICOTHI HaJl YypoBHeM Mops. [Ipubopsl 11 u3MepeHuUs
aTMOC(hEepHOTO JTaBJICHHUS.

JlelicTBuE XUKOCTH U ra3a Ha MOrpyk€HHOE B HUX Teso. BrlTankuparomas (apxume1oBa)
cuia. 3akoH Apxumena. [InaBanue ten. Bo3nyxomnnasanue.



Jlemoncmpayuu.
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3aBUCUMOCTb JaBJICHUS ra3a OT TEMIIEPATYpBhI.

Ilepenaya naBneHus KUIKOCTBIO U ra3oM.

CooOmaromuecs cocyabl.

I'mapaBanyeckuit mpecc.

[TposiBnenue neicTBUs aTMOCHEPHOTO JaBICHHUS.

3aBUCUMOCTh BBITAJIKUBAIOIIECH CHJIBI OT 00bEMAa MOTPYKEHHOM dYacTH Tela |
IJIOTHOCTHU KUIKOCTH.

PaBeHCTBO BBITAIKMBAIOLEH CUIIbI BECY BBITECHEHHON KUIAKOCTH.

VYcenoBue 1utaBaHus TeN: IUIABAHWE WIM IIOTPYXKEHUE Tl B 3aBUCUMOCTH OT
COOTHOUIEHUS IUIOTHOCTEN TENA U KUIKOCTH.

Jlabopamopmvie pabomol u onvimol.

1.

HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJIe OT 00bEMa MOTpyKEHHOM B KHUJKOCTb
YacTH Tena.

OnpeneneHnue BbITAIKUBAIOIIEH CUJIbI, ACUCTBYIOLIEH Ha TeIo, HOrpyXEHHOE B
KUAKOCTD.

IIpoBepka HE3aBUCMMOCTH BBITAJKHUBAIOIIEH CHJIBI, JCHCTBYIOIIEH Ha TEJIO B
JKUJKOCTH, OT MACCHI TeJIA.

OnbIThI, 1EMOHCTPUPYIOLUE 3aBUCUMOCTb BBITAJIKUBAIOIIEH CUIIbI, IEHCTBYIOIIEH Ha
TEJIO B XKMJIKOCTH, OT 00bEMaA MOrpyKEHHON B JKUAKOCTh YAaCTH Tejla U OT IUIOTHOCTH
KUJKOCTH.

KoncTpynpoBanue apeoMerpa MM KOHCTPYUPOBAHHE JIOAKM M ONpeAciieHue e€
Ipy30I10ABEMHOCTH.

Pa3nes S. PaboTa m MOIIHOCTB. JHeEprus.
Mexanunueckas padoTta. MoIHOCTb.

[TpocTele MexaHU3MBL: pblyar, OJIOK, HAaKJIOHHas IUIOCKOCTh. IIpaBuiio paBHOBecus
pbruara. IlpumeHeHne mpaBuiia paBHOBECHUS pblyara K OJIOKY. «30J10TO€ MPaBUIIO» MEXaHHMKH.
KIIJ mpocTsix MexaHu3MoB. [IpocTbie MexaHU3MbI B OBITY U TEXHHKE.

Mexanuyeckas sHeprus. KuHeTmueckas W TOTEHUHManbHas osHeprud. [lpeBpaiienue
OJIHOTO BHJIa MEXaHUUYECKOU SHEPTUH B IPYroil. 3aKOH COXPAHEHHS YHEPTUU B MEXaHUKE.

Llemoncmpayuu.

1. TIpumepsl MPOCTBHIX MEXAHNU3MOB.

Jlabopamopmvie pabomul u onvimol.

1. Ompenenennie paOOTBI CHUIIBI TPEHHUS NPU PABHOMEPHOM JIBKEHUH Tejla IO
TOPU30HTAIBHON TOBEPXHOCTH.

2. HccnenoBaHue ycaoBUN paBHOBECHS pbluara.

3. WMsmepenne KITJ] HakTOHHOH TTIOCKOCTH.

4. VI3yueHue 3aKOHA COXPaHEHUS! MEXaHUYECKOW IHEPTHUH.



8 KIIACC
Pa3nen 6. TenioBble siBJICHUS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOM TEOpUM CTPOCHHS BemiecTBa. Macca
U pa3Mepbl aTOMOB UM MOJeKyJd. OmnbITbl, NOATBEPKIAIOIINE OCHOBHBIE IOJIOKEHUS
MOJIEKYJIIPHOKMHETHYECKOU TEOPHH.

Mopnenu TBEPIOTO, )KUJIKOIO U ra3000pa3HOro cocTosiHUM BelecTBa. Kpucramumueckue u
amop¢usbie Tena. OOBsICHEHUE CBOWCTB Tra30B, )XKUIKOCTEH M TBEPBIX TNl HA OCHOBE MOJIOKECHUN
MOJIEKYJIIPHO-KMHETHUYECKOW Teopun. (CMauyumBaHWE M KaloWULIpHbIE siBJIeHUs. TeruioBoe
pacCIIMpPEHHE U CKATHUE.

Temneparypa. CBsi3b TeMIlepaTypbl CO CKOPOCTbIO TEIUIOBOTO JBMXKCHHUS YacTHIIL.
Buyrtpennsst sHeprusi. CmocoObl W3MEHEHHMsS BHYTPEHHEH OHEpruu: Tervionepenada u
coBeplieHue padboThl. Buapl Teronepenaun: TeriIonpOBOAHOCTh, KOHBEKIHUS, H3ITYyYECHHUE.

KonuuecTBo TemioThl. YenbHas TEIUIOEMKOCTh BellecTBa. TemnooOMeH U TEemoBOe
paBHOBecHe. YpaBHEHHE TEIUIOBOTO OarnaHca. [lnmaBneHue u OoTBEplIeBaHHE KPUCTATUTMYECKUX
BEIICCTB. YJIenbpHas Terwiora ruiaBieHus. [lapooOpa3oBanue W KoHjeHcarus. lcnapeHue.
Kunenue. YnenbHas Ttemnora mnapooOpa3oBaHHs. 3aBUCUMOCTb TeMIEpaTypbl KUIIEHUS OT
aTMoc(hepHOro JaBICHHUS.

BnaxnocTs Bo3ayxa.

DHeprus TOIUIMBA. Y JIeJIbHAs TEIJIOTa CTOPAaHMUSL.

[Tpunnumner pabotel TermoBblx aBuratenei KIIJ[ TemmoBoro asuratens. TermioBbie
JIBUTATEIM U 3alIUTa OKpY>KaroLel Cpeibl.

3aK0oH COXpaHEHUs U IIPEBPAILICHHS YPHEPTUHU B TEIIOBBIX IIPOIIECCaXx.

Jlemoncmpayuu.
Habmtoienue OpoyHOBCKOTO TBUKEHHUSI.
HaGmronenue nudoysu.
Halmronenue siBeHnit cMauyuBaHUs M KalTWJUTSIPHBIX SIBJICHUH.
Hab6mronenue TeniaoBoro pacuimpeHus Tel.
V3MeHeHne AaBleHus Ta3a Mpu U3MEHEHUH 00bEMa U HarpeBaHUH UITU OXJIAXKICHUU.
[IpaBuna n3MepeHus TeMiepaTypsbl.
Buael renionepenaun.
Oxnaxk/IeHre Mpu COBEPIIEHNUU PabOTHI.
HarpeBanue npu coBepiiieHr# paboThl BHEITHUMH CHUJIaMH.
. CpaBHEHHE TETIIOEMKOCTEN Pa3IMYHBIX BELIECTB.
. Habmonenne kumnexus.
. HabGnroneHue nocTossHCTBa TEMIEpaTyphl MPHU TUTABJICHHUH.
. Mozienu TemIoBbIX ABUTATENEH.

WCooNoO AWM E
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Jlabopamoprvie pabomol u onvimol.

OnbIThI 1O OOHAPYKEHUIO IEUCTBUS CHUIJI MOJIEKYJISIPHOTO TPUTSKEHHUSI.

OnBITHI O BhIpAIIMBaHUIO KPUCTAJUIOB TOBAPEHHOM COJIM WIIM caxapa.

OnbITh! 10 HAOJIIOIEHUIO TETIOBOTO PACIIMPEHHS ra30B, KHUJIKOCTEH U TBEPIBIX TEII.

Onpeznenenue AaBIeHUS BO3yXa B OAJUIOHE IINPHIIA.

OnbIThI, AEMOHCTPUPYIOIIHME 3aBUCUMOCTh JIaBJIEHUS BO3JyXa OT €ro o0béMa Hu

HarpeBaHus WINA OXJIaKICHHUSI.

6. IlpoBepka ruMOTE3bl JHMHEHHONM 3aBUCHUMOCTH JUIMHBI CTOJIOMKA JKUAKOCTH B
TEPMOMETPUUYECKON TPYyOKe OT TEeMIIEPATYpPHI.

ok e



7. HaGmronenue u3MeHEHHUs BHYTPEHHEH SHEpruM Tejla B pe3yibTare TeIulonepenadu 1
paboThI BHEITHHUX CHIL

8. MHccnenoBanue siBICHUS TEINIOOOMEHA MPH CMEIIMBAHUY XOJIOJHON U TOpsiUeii BOJIBI.

9. OmpeneneHue KOJIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOW MpU TEIJIOOOMEHE C
HarpeThiM METATIMYECKUM LIUITUHAPOM.

10. Onpenenenue yaenbHON TEMIIOEMKOCTH BEIIECTBA.

11. UccnenoBanue mpoiiecca UCHapEHHUS.

12. OmnpeneneHrie OTHOCUTEIBHON BIKHOCTH BO3IyXa.

13. Omnpenenenuie yaeabHOM TEIUIOTHI IJIaBICHUS JIbA.

Pa3nes 7. DinekTpuyeckue H MATHUTHBIE SIBJICHHUS.

Onexrpuzauus Ten. JIBa poja 2JIEKTPUYECKUX 3apslioB. B3ammonelcTBhe 3apsyKEHHBIX
Tesl. 3akoH KyioHa (3aBUCHMMOCTb CHJIBI B3aUMOJEHCTBMS 3apsDKEHHBIX TNl OT BEJIMYMHBI
3apsI0B U PaCCTOSTHUSL MEXK]Ty TEIaMH).

Onexkrpuueckoe nose. HanpsxénHocTs 3nexkTpuueckoro nons. IIpuHuun cynepnozunuu
JJIEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE).

Hocurenu a5eKTpUYECKUX 3apsoB. DJIEMEHTAPHBIA 3JeKTpuuecKkui 3apsan. CrpoeHue
aTtoMa. [IpoBOIHUKY U TUAJIEKTPUKU. 3aKOH COXPAHEHHUS AIEKTPUUECKOTO 3aps/a.

ONEeKTpUYEeCKU TOK. YCIOBHS CYIIECTBOBAHUS 3JIEKTPUUYECKOTro TOKa. McTouHuku
IOCTOSIHHOTO TOKa. JIeHCTBHSI 3JIEKTPUUYECKOr0 TOKa (TEIIOBOE, XMMHYECKOE, MarHUTHOE).
DNEKTPUYECKUH TOK B )KUJKOCTSX U ra3ax.

Onektpuueckas uenb. Cuna Toka. OJnekTpuuyeckoe HampspkeHue. ConpoTHBIIEHHE
IPOBOJAHMKA. YJIEIIbHOE CONPOTUBJIEHHE BellecTBa. 3akoH Owma Juisi ydacTka LEMu.
[TocnenoBarenbHOE U MapajlIebHOE COEJUHEHUE TPOBOJHUKOB.

PaboTa 1 MOITHOCTb 3JIEKTPUYECKOro ToKa. 3akoH J[xoyns—JIeHuna. Dnexrpuyeckue nenu
U TIOTpEeOUTENH 3JIEKTPUUIECKOM s3Hepruu B ObITy. KopoTkoe 3ambikaHMe.

IlocTostHHBIE MarHuThl. B3amMoaelcTBHME NOCTOSHHBIX MAarHMTOB. MarHuTHoe moJe.
MaruuTtHoe none 3eMiId ¥ €0 3Ha4eHue A ku3HU Ha 3emute. OnbIT Opcrena. MarHuTHoe nosie
JIEKTPUYECKOr0 TOKa. [I[puMEeHEHNE 21EKTPOMarHuToB B TEXHUKE. J[efiCTBME MarHUTHOTO MOJIS
Ha TPOBOJHUK C TOKOM. OJEKTpOJABHUraTelb IOCTOSHHOrO Toka. lMcnonb3oBaHue
AIIEKTPO/IBUraTelIel B TEXHUUYECKUX YCTPOICTBaX U Ha TPaHCHOPTE.

Oneiter  @apagness. SIBneHue  anekTpomMarHuTHOW — wHAykuuu. IlpaBuimo  JleHna.
OnextporeHeparop. CrnocoObl MONyYeHHs] 3JNEKTPUUECKOM HHEpruu. OIEKTPOCTAHLUHU Ha
BO300HOBJISIEMBIX UICTOYHHUKAX SHEPTHH.

Jlemoncmpayuu.

DnexTpu3anus Tell.

JIBa posa aNEeKTpUYECKUX 3apsA10B U B3aUMOJICHCTBUE 3aPSKEHHBIX TEll.
VYCTpoiCTBO U IEHCTBHE 3IEKTPOCKOIA.
DJIEKTpOCTaTUYECKasT MHTYKIIHSI.

3aKOH COXpaHEHMsI DJIEKTPUUECKUX 3apPsI0B.
ITpOoBOAHMKY U TUDIIEKTPUKH.

MoenrpoBaHe CUIOBBIX JIUHUI 3JEKTPUUECKOTO TOJIS.
HcTOYHUKY TOCTOSTHHOTO TOKA.

JleicTBHS 2IEKTPUUECKOT0 TOKaA.

1O DNEKTPUYECKUN TOK B )KUJKOCTH.

WooNoakr~WDE



11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.

I"a30BbIii pazps.

N3mepenne cuiibl TOKa aMIepMETPOM.

N3mepenune 3eKTpUYECKOro HaIPsKEHUs BOJIbTMETPOM.

Peocrat u Mara3uH COpOTUBIICHUMN.

BzanmoeiicTBHE ITOCTOSHHBIX MAarHUTOB.

MopenupoBaHre HEBO3MOKHOCTH pa3/IeieHUs TOJI0COB MarHUTA.
MopennpoBaHre MarHUTHBIX MOJIEH MOCTOSTHHBIX MarHUTOB.
OnbIT DpcTena.

MaruutHoe 1noJie Toka. IJEeKTPOMArHuT.

JlelicTBME MAarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.
DIIEKTPOABUTATEIb IOCTOSTHHOTO TOKA.

UccnenoBanue sBIeHUS 3JIEKTPOMATHUTHON UHIYKIIUH.

OnbiTel Dapajes.

3aBUCHUMOCTH HaIpaBJICHUSI MHIYKIIMOHHOTO TOKA OT YCJIOBUM €r0 BO3HUKHOBEHHUSI.
DIIEKTPOTreHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopmvie pabomul u onvimol.

ok wnkE

10.
11.
12.

13.
14.
15.

16.
17.

18.
19.
20.
21.

OnbITh! 10 HAOIIOAEHUIO 3JIEKTPU3ALUH TeJl HHAYKIUEH U IPU CONPUKOCHOBEHHH.
HccnenoBanue qeiCTBUS 3JIEKTPUUECKOIO MOJI HA IPOBOJIHUKU U AUDICKTPUKHU.
COopka u mpoBepKa paboThI AMEKTPUICCKON IIENH IOCTOSTHHOTO TOKA.

M3MmepeHue U peryJIMpoBaHUE CUIIbI TOKA.

W3mepeHue U peryinpoBaHue HaIPSDKEHUS.

HccnenoBanue 3aBUCMMOCTH CUIIBI TOKA, UAYIIETO YEPE3 PE3UCTOP, OT CONPOTUBIICHUS
pe3ucTopa U HalpsHKEHHsI Ha PE3UCTOpeE.

OneITbl, JIEMOHCTPUPYIOLUIME  3aBUCUMOCTH  JIEKTPUYECKOTO  CONPOTHBIICHHUS
IIPOBOAHMKA OT €T0 JJIMHBI, IUIOIIAJU MIONEPEYHOr0 CEYEHHS U MaTepHala.

[IpoBepka mpaBuiia CIIOXKEHMS] HANPSOKEHUH IPH MOCIEI0BAaTEIbHOM COEAMHEHUU
JIBYX PE3UCTOPOB.

ITpoBepka npaBuiia A1l CUIIBI TOKA MIPH MAPAJUIENbHOM COEJUHEHUH PE3UCTOPOB.
Onpenenenue paboOThI AIEKTPUUYECKOTO TOKA, UIYLIETO Yepe3 Pe3UCTOpP.

Omnpenenenne MOIHOCTH IEKTPUYECKOTO TOKA, BbIIEISIEMON Ha PE3UCTOPE.
HccnenoBanue 3aBUCUMMOCTH CUJIbI TOKA, WAYIIETO Yepe3 JaMIO4Ky, OT HalpsHKEHUS
Ha HEW.

Omnpenenenne KIIJ[ narpeBatens.

HccnenoBanre MarHUTHOTO B3aMMOJEMCTBHSI TIOCTOSIHHBIX MAarHUTOB.

W3ydyeHre MarHuTHOrO IOJIsI MOCTOSHHBIX MAarHUTOB NpU UX OOBEAMHEHUU H
pa3JeIeHuN.

HccnenoBanue JeNCTBUS 3JIEKTPUUECKOIO TOKA HA MATHUTHYIO CTPEJIKY.

OnBIThI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTh CHJIbI B3aUMOIEUCTBUS KAaTYIIKU C TOKOM U
MarHuTa oT CHJIbl TOKa U HaIlPaBJIEHUS TOKA B KaTYIIIKE.

N3ydeHne AeficTBUSI MArHUTHOTO 0JI HA IIPOBOJHUK C TOKOM.

KonctpynpoBanue u u3ydeHue padboTsl dJIEKTPOIBUTATENS.

N3mepenne KII/] a5mekTpoaBrUraTebHOM YCTaHOBKH.

OnpITHl IO MCCIIEIOBAHUIO SIBJICHUS 3JEKTPOMArHUTHOM HMHIYKIUHU: HCCIIEJOBaHHE
M3MEHEHUH 3HAYEHMsI U HAIPaBJIEHUS MHAYKIIMOHHOIO TOKa.



9 KIIACC
Pa3nen 8. Mexanuyeckue siBJIeHUsI.

Mexanunueckoe aBuxkeHue. MarepuanbHas Touka. Cuctema orcuéra. OTHOCUTEIBHOCTh
MEXaHUYECKOrO0 JBH)KEHMs. PaBHOMepHOe mpsMoiuHEHHoe ABuxkeHue. HepaBHomepHOe
NpsIMOJIMHEHOE JBM>KeHHME. CpelHssi U MIHOBEHHAas CKOpPOCTh Tela IpPH HEPAaBHOMEPHOM
JBU>KEHUU.

Yckopenue. PaBHOyckopeHHOE TIpsSMOTHHEHHOE ABMKeHne. CBoOoaHOE nagaeHue. OmbIThI
[Nanunes.

PaBHOMepHOE nBHXKEHHE MO OKpyKHOCTU. Ilepuon m uvactora oOpaienus. Jluneitnas u
YIJI0Basi CKOPOCTH. LIEHTpOCTpEMUTENBHOE YCKOPEHHE.

IlepBbiit 3akoH HprotoHna. Bropoii 3axkon Herorona. Tperuit 3akoH Herotona. IIpuHiun
CYNEPIIO3UIUHU CHIL.

Cwia ynpyroctu. 3akoH ['yka. Cwiia TpeHHs: cujla TPEHUS CKOJIBKEHHsS, CHUJIa TPEHHS
MIOKOSI, IPYTHE BUJbI TPEHUS.

Cuna TSKECTM W 3aKOH BCEMHUPHOIO TSATOTEHUS. YCKOPEHHE CBOOOJHOrO IaJeHUs.
JBuwxenue mnnaHer Bokpyr Connua. IlepBas kocmuueckass ckopoctb. HeBecomocTs u
Neperpy3KHu.

PaBHoOBecue MarepuanbHOM TOukH. AOCOIIOTHO TBEPAOE Teno. PaBHOBecue TBEPIOTO Tea
C 3aKpEIUIEHHOM OChIO BpallleHUsl. MoMeHT cuiibl. LIeHTp TshKecTH.

Nmnynsc Tena. M3meHenue umnynbca. MMnynbe cuiibl. 3aKOH COXPAHEHHS! HWMITYJbCA.
PeakTuBHOE IBMKEHHE.

Mexannueckas padota ¥ MOIIHOCTh. PaboTa cuil TshkecTH, ynmpyroctH, TpeHus. Cs3b
sHeprun U padothl. [loTeHnmanpHas >HEPrusi Tena, MOHSATOTO HAaJl TMOBEPXHOCTHIO 3E€MIIH.
[ToTeHuumanpHas 3Heprus cxxaroil npyxunbl. Kunernueckas sneprus. Teopema 0 KHUHETUYECKON
SHEPIruu. 3aKOH COXPAaHEHUSI MEXaHUUYECKOU SHEPIUH.

Jlemoncmpayuu.

1. HaOGmroneHne MeXaHUYeCKOTro JIBIXKEHUSI TeJla OTHOCUTEILHO Pa3HBIX TEJI OTCUETA.

2. CpaBHeHHE TIyTeHd W TPAEKTOPUN IBMXKEHUS OJHOTO M TOTO K€ Tela OTHOCUTEIBHO
pa3HbIX TeJl OTCUETA.

N3mepenne ckopoCTH U YCKOPEHUS MPSMOIUHEHHOTO JBHKEHUS.

HccnenoBanue npu3HakoB paBHOYCKOPEHHOTO JIBHKECHHUSI.

Habmtoienue IBM>KEHUS Tella 0 OKPYKHOCTH.

Habmroienne MexaHW4ecKuX sIBJICHUN, TPOUCXOISIINX B cucTemMe oTcuéra «Tenmexkan

o gk w

pyu €€ paBHOMEPHOM U YCKOPEHHOM JIBH>)KEHUU OTHOCUTENIBHO KaOuHeTa PU3UKHU.
7. 3aBUCUMOCTH YCKOPEHHUsI TeJia OT MAacChl TeJa U IEUCTBYIOIIECH Ha HETO CHJIBI.
8. HaOmoneHue paBeHCTBA CHII IPU B3aUMOJICHCTBUU TeJl.
9. H3meHneHue Beca Tesa NpU YCKOPEHHOM JBHKEHHH.
10. INepemaya uMmysbCca MPH B3aUMOJICHCTBHHA Tell.
11. [IpeoGpa3oBanust SHEPTUU IPU B3aUMOJCHCTBUH TEN.
12. CoxpaHenue UMITyJIbCa IPU HEYIPYTOM B3aMMOIEHCTBHH.
13. Coxpanenue uMIysabca Ipu abCOIIOTHO YIIPYTOM B3aUMOJICHCTBUY.
14. HabGmroieHrne peakTHBHOTO JBUKECHUS.
15. CoxpaHeHne MexaHU4eCcKO SHEPTUH MPU CBOOOIHOM IaJICHUH.
16. CoxpaHeHnue MeXaHUYECKON HEPTHH MPU JABMXKEHUH TeJIa MO IeHCTBUEM NPYKUHBI.



Jlabopamophvie pabomul u onvimol.

1.

o

10.

11.

KoHcTpynpoBanue TpakTa [uisl pa3rOHa M JAJIbHEHIIET0 PaBHOMEPHOIO ABM)KEHHUS
[IapUKA WA TEJICKKH.

OmnpeznencHue CpeHEH CKOPOCTH CKOJBKEHHsSI OpycKa WM JBW)KCHUS IIApUKa IO
HAKJIOHHOM TUIOCKOCTH.

OnpeneneHre yCKOPEHHUsS Tela IMPU PAaBHOYCKOPSHHOM JIBMIJKCHHUU IO HAKIOHHOM
TUIOCKOCTH.

HccnenoBanue 3aBUCHMOCTY ITyTH OT BPEMEHU MPU PaBHOYCKOPCHHOM JIBIKEHHH 0e3
HAYaIbHON CKOPOCTH.

[IpoBepka THIOTE3BI: €CIM TpPH PABHOYCKOPCHHOM JBW)KCHHHM 0€3 HavaabHOM
CKOpPOCTH IIYTHU OTHOCATCA KaK pan HEYETHBIX qucei, TO COOTBCTCTBYIOIIUC
POMEKYTKH BPEMEHU OJIMHAKOBBI.

HccnenoBanne 3aBUCUMOCTH CWJIBI TPEHHUS CKOJBXKEHHS OT CHJIBI HOPMAaJbHOTO
JTABIICHUSL.

Omnpenenenne KodhHUIUEHTA TPESHUS CKOJBKCHHSL.

Omnpenenenue KECTKOCTU MPY>KUHBI.

Onpenenenue pabOTHl CUTBI TPEHUS TPU PABHOMEPHOM [BMKEHHHM Tela IO
I“OpI/I?;OHTaJ'IBHOI\/JI IMOBCPXHOCTH.

Onpenenenne pabOTHI CHIIBI YIPYrOCTH TpPU TOABEME Tpy3a C HCIOJIB30BaHUEM
HETIOBIKHOTO U TOABHYKHOTO OJIOKOB.

M3yueHre 3akoHa COXPAHEHUS SJHEPTUH.

Pa3znen 9. MexaHH4YecKHe K0JIeOAaHUS U BOJIHBI.

KonebGarenbHoe nBrkeHne. OCHOBHBIE XapaKTEPUCTUKH KOJICOAHMA: TEPUO, 4YacToTa,
amuMtyna. MaTtematuueckuid W TNPYXKUHHBIA MasTHUKUA. [IpeBpaiieHue sHepruu mpu
K01€0aTeIbHOM ABUKEHUH.

3aryxatomue konebanus. Beinyxnennsie konebanus. Pesonanc. MexaHndeckue BOJIHBI.
CaoiicTBa MexaHnueckux BoJH. IIposonpHbIe U MonepedHble BOIHbBI. JIJTMHA BOJHBI U CKOPOCTh
e€ pacnpocTpaHeHus. MexaHHUeCKUe BOJIHbI B TBEPJIOM Telle, CEHCMHUECKUE BOJIHBI.

3Byk. ['pomMKoOCTb 3ByKa M BbicOTa TOHA. OTpakeHue 3ByKa. IHPpa3ByK U yIbTpa3BYK.

Jlemoncmpayuu.

1. HaOnronenue koneGaHMi Tes MO/ 1eHCTBUEM CHUJIIBI TSDKECTH U CHIIBI YIIPYTOCTH.

2. HaGmonenue xoneOaHuil rpy3a Ha HUTH U Ha TIPYy>KUHE.

3. Habmonenne BBIHYKICHHBIX KOJIEOaHUH U pe30HaHca.

4. PacnpocTpaHeHHUE MPOJOJIbHBIX U ONEPEUHbIX BOJIH (Ha MOJEIN).

5. HabmroneHne 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

6. AKyCTHYECKMI pe30HaHC.

Jlabopamopmvie pabomul u onvimol.

1. OmnpeneneHne 4acTOTHI U MEPHOAA KOJICOAHUH MaTeMaTHYECKOTO MasiTHHKA.

2. OmnpezneneHue 4acTOTHI U MeproJia KojaeOaHU NPY>KUHHOTO MasTHUKA.

3. HccnenoBanue 3aBUCMMOCTH NepHOa KoJeOaHUI MOJBEIIEHHOIO K HUTH Tpy3a OT
JUTMHBI HUTH.

4. WccrnenoBaHue 3aBHCHMOCTH TEPHO/A KOJEOAHUH MPYKHHHOTO MAasTHHUKA OT MacChl

rpysa.



[IpoBepka HE3aBUCHMOCTH IepHoJa KoyieGaHWil rpy3a, MOJIBEUICHHOIO K HHUTH, OT
Macchl Ipy3a.

OnbITE, JEMOHCTPHPYIOIIME 3aBUCUMOCTh INepuoja KoJIeOaHUW MPYKUHHOTO
MasTHHKA OT MACChI I'Py3a U KECTKOCTU NIPYKUHBI.

H3mepenne yckopeHus CBOOOAHOIO MaJACHHUS.

Paznen 10. 3J’[eKTp0Mal"HI/ITHOG moJie 1 3JICKTPOMArHuTHLIC BOJIHBI.
:‘)J'IGKTpOMaFHI/ITHOC I10JIC. BHCKTpOMaFHI/ITHHe BonHEI. CBoiicTBa OJICKTPOMArduTHBIX
BosH. [lIkxana QJICKTPOMAarouTHLIX BOJIH. Hcnonn3oBanne SJICKTPOMArdMTHBIX BOJIH IJIA COTOBOH

CBs3H.

DnekTpoMarHuTHas mpupoja ceera. CKopocTh cBeTa. BoiHOBbIE CBOMCTBA CBETA.

Jlemoncmpayuu.
1. CsolicTBa 3JEKTPOMArHUTHBIX BOJIH.
2. BoiHOBBIC CBOICTBA CBETA.

Jlabopamopuvie pabomul u onvimol.
1. H3yueHHe CBOWCTB 3JIEKTPOMATHUTHBIX BOJH C TOMOIIBI0 MOOMIILHOTO Tele(OHa.

Pa3nes 11. CBeToBbIe sIBJICHUS.

JlyueBasg moxenb cBera. Mcrounuku cBera. IIpsMonuHEHOE pacnpoOCTpaHEHUE CBETA.
3armenus Connua u JIynel. Otpaxkenue cera. [Tnockoe 3epkano. 3akoH OTpakeHUs CBETA.

[Ipenomnenue cBera. 3akoH mpenomiieHus: cBeta. [lonHoe BHyTpeHHEee OTpaKeHUE CBETA.
Hcnonp30BaHrEe NOJHOTO BHYTPEHHETO OTPAKEHUS B ONTHYECKUX CBETOBOJAX.

Jlunza. Xox nmyuedr B nmm3ze. Omnrtmyeckas cucrema (ortoamnmapara, MHUKPOCKONA |
Teneckorna. ['a3 kak onTudeckas cuctemMa. bin3opykocTs U 1aabHO30PKOCTb.

Paznoxenue 6enoro csera B criekTp. OnbiTel HptoToHA. Cll0’keHUE CIIEKTPaIbHBIX [[BETOB.
Hucniepcus csera.

Jlemoncmpayuu.

WCooNoOR~LDE

[TpstmonuHEIHOE pacIpOCTpaHEHHE CBETA.

OtpaxkeHue cBera.

[Tonryuenue n300pakxeHUi B IUIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
IIpenomnenue ceera.

OnTHyeckuii CBETOBOI.

Xon syuelt B coOuparomieit JuHse.

Xox JIydeil B paccenBarole JIMH3E.

[Toryuenue n300pakxeHUi ¢ MOMOILBIO JIUH3.

[Tpuniun neiictBus doroarnmnapara, MUKPOCKONA U TEIECKOIA.

10. Mopnens riasa.
11. Paznokenue 06emoro cBeTa B CIIEKTP.
12. Tlony4eHune Oenoro cBeTa Mpy CIOKEHUH CBETA Pa3HBIX I[BETOB.

Jlabopamoprvie pabomol u onvimol.
1. HccnemoBaHue 3aBUCUMOCTH yTila OTPaXKEHUS] CBETOBOT'O JIyya OT YIJia IaJICHHUS.
2. H3yuenue xapakTepUCTHK M300pakeHUs IpeAMETa B IIIOCKOM 3epKaie.



3. HccnenoBanue 3aBUCHMOCTH yriia MPEJIOMIICHUS] CBETOBOTO Jiyda OT yrja IajeHHs Ha
TPaHUIE «BO3TYX—CTEKIIO.

[Tony4yeHnne n300paXeHUi C MOMOIIBIO COOMPAOIICH JTHH3HI.

Ormnpenenenne pOKYCHOTO PACCTOSHUS U ONTUYECKOM CHIIBI COOMPAIOIICH JINH3BI.
OIBITHI 110 PA3JI0KEHUIO OETIOT0 CBETA B CIIEKTP.

OmnbITHl 10 BOCHPHATHIO IIBETa IPEIMETOB NPH HMX HAONIOAEHHU Yepe3 I[BETOBBIC
GUIBTPHL.

No ok

Pa3zgen 12. KBaHTOBLIC SIBJICHUS.

OmnsiTel Pesepdopna u mimanerapuas moaens aroma. Moaens atroma bopa. Mcnyckanue u
IIOTJIOIIEHNE cBeTa aTOMOM. KBaHThI. JInHENYaThIe CIIEKTPBI.

PagunoaktuBHOCTh. Aub(a, Oera- M ramma-uznydeHus. CTpoeHHME aTOMHOIO s1pa.
Hyxnonnas wmopgens atoMmHoro sapa. HMsoromsl. PannoaktuBHble mnpeBpanieHus. Ilepuon
IoJIypacnaaa aTOMHBIX sJIep.

SAnepHble peakiy. 3aKOHbI COXPaHEHUsI 3apsSA0BOIO U MAacCOBOI'O YHUCEI. DHEPIUs CBA3U
aTOMHBIX saep. CBsa3p Macchl U dHepruu. Peakumm cuHTte3a u geneHus suep. Mcrounuku
sHepruu CosHLa U 3BE3 1.

SInepnas sHepreTuka. JIeMCTBUS paguOAKTUBHBIX U3J1y4YE€HUN HA KUBBIE OPraHU3MBbI.

Jlemoncmpayuu.

CHexTpsbl U3JIy4eHHs U TOTJIOLIEHUS.

CrexTpsl pa3Iu4yHbIX Ta30B.

CrnexTp BoaopoIa.

Habumonenue tpekoB B kamepe BusbcoHa.

Pabora cuéryrka HOHU3UPYIOMIUX U3TYICHHI.

Perucrpatus uznydeHusi pUpOAHBIX MUHEPAJIOB U MIPOTYKTOB.

ok ownE

Jlabopamopuvie pabomoul u onvimol.

1. HaOnromeHue CIUTONIHBIX M JJMHEHYATHIX CIIEKTPOB U3ITYICHUSI.

2. HccnenoBaHue TpPEKOB: M3MEPEHHE HSHEPrMM YacCTHIBI 110 TOPMO3HOMY NyTH (IO
¢dororpadusm).

3. H3mepeHune paanoakTHBHOTO QOHA.

IToBTOpHTEIBLHO-0000 A0 MOIYIb.

[ToBTOpUTENBEHO-0000IIAOIIMI  MOAYNIb  MpEAHA3HAYeH JUId CHUCTEeMaTU3alud U
00001IeHNUsT IPEMETHOTO COJIEPKAHHS U OTIBITA JIEITEIFHOCTH, IPHOOPETEHHOTO MPH H3yYCHUU
BCETO Kypca (DM3MKH, a TaKkKe JJIs MIOATOTOBKM K OCHOBHOMY T'OCYAapCTBEHHOMY 3K3aMEHY I10
du3uke 1151 00yJaroUIMXCsl, BRHIOPABIINX ITOT YUeOHBIN MpeaMeET.

[Ipy wW3ydYeHUM [AHHOTO MOJYJS PpEAIM3YIOTCS UM CHCTEMAaTU3MPYIOTCS  BUBI
NEeSITETPHOCTH, Ha OCHOBE KOTOPBIX 00eCreunBaeTcs JOCTIDKEHHE TMPEIMETHBIX H
METaINpPEeIMETHBIX TUIAHUPYEMBIX Pe3yJbTaToOB 0OydeHUs, (OPMHUPYETCS €CTECTBEHHOHAyYHas
IPaMOTHOCTh: OCBOCHHME HAYYHBIX METOJOB HCCIICJAOBAHHS SIBICHUI TNPHUPOJIBI U TEXHHKH,
OBJIQJICHUE YMEHMSAMHU OOBSICHATh (U3UUECKUE SIBICHUS, MPUMEHSS TIOJy4YeHHbIE 3HAHMA,
pemaTh 3aa4, B TOM YHCJIe KaYeCTBEHHBIC U SKCIIEPUMEHTAIIbHBIE.

[IpuHIMIIIAaNBHO AEATEIbHOCTHBIA XapaKTep JAHHOIO PA3Zea pean3yercs 3a CUET TOro,
4TO 00y4arorecs BHIMOIHAIOT 33/1aHUs, B KOTOPBIX UM MpeaIaraeTcs:



Ha OCHOBE IOJTY4YE€HHBIX 3HAHHUI pacro3HaBaTh U HAYYHO OOBICHATH (GU3NUYECKUE SIBICHUS
B OKPYKaroUIEN IPUPOJE U TOBCEIHEBHOM KU3HU;
WCIIOJIb30BaTh HAYYHBIE METOJBI MCCIEAOBAHUS (PU3NYCCKUX SBJICHHIA, B TOM YUCIE IS
MIPOBEPKU THIOTE3 U MOJYYEHUSI TEOPETUUECKUX BBIBOJIOB;
OOBSCHATH HAay4YHbIE OCHOBBI HambOoJee Ba)XXHBIX JIOCTHXKEHUN COBPEMEHHBIX TEXHOJOTH,
HalpUMEP, MPAKTUYECKOTO HCIIOJIb30BaHUS PA3JIUYHBIX HMCTOYHMKOB SHEPrMH HAa OCHOBE
3aKOHA NPEBPALIEHUS U COXPAHECHHS BCEX U3BECTHBIX BUJOB SHEPIUU.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

W3yuyenne ¢u3MKM Ha YpOBHE OCHOBHOIO 00IIero o0pa3oBaHHsS HampaBiIeHO Ha
JOCTHKEHUE TUYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX 00pa30BaTeNbHbIX PE3YIbTATOB.

B pesynbrate wu3ydeHus (UMK Ha YypPOBHE OCHOBHOTO 0OIIero oO0pa3oBaHUS Y
oOyuaromierocst Oynyt c()opMHUpPOBAHBI CIEIYIOIINE TUIHOCTHBIE PE3YIIbTAThl B YACTH:

1) maTpruoTH4YeCKOro BOCIIUTAHUSA:

- IPOSIBJICHHE UHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUICKOM (pu3ndeckoit
HAYKU;

- IEHHOCTHOE OTHOIIEHHUE K JTOCTH)KEHUSM POCCUHCKUX yUEHBIX-(DU3HUKOB;

2) rpa’>KJIaHCKOr0 U 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

- TOTOBHOCTb K aKTUBHOMY YYacCTHIO B 00CYX/IEHUU OOIIIECTBEHHO 3HAYUMBIX U ITHYECKUX
npo0JeM, CBI3aHHBIX C IPAKTUYECKUM IPUMEHEHHUEM JTIOCTHKCHUN (DU3UKH;

- OCO3HaHME BAKHOCTU MOPAJIbHO-3TUUYECKUX IPUHLUIIOB B I€ATEIbHOCTH YUEHOIO;

3) acTeTH4eCKOr0 BOCIIMTAHMS:

- BOCIPUSTHE ICTETUUYECKUX KauecTB (hM3MUECKON HayKu: €€ TapMOHUYHOTO MOCTPOCHHS,
CTPOTOCTH, TOYHOCTH, JTAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 O3HAHMSA:

- OCO3HAHUE IEHHOCTU (PU3MYECKON HAayKH KaK MOIIHOTO MHCTPYMEHTa MO3HAHHS MUpA,
OCHOBBI Pa3BUTHSI TEXHOJIOTH, BayKHEHIIIEH COCTABISIONIEH KYIbTYpPHI,

- pa3BUTHE HAYYHOU JIF0003HATEIBLHOCTH, MHTEPECA K UCCIIE10BATEIbCKON AESITENbHOCTH;

5) popmupoBaHus KyJbTYPBbI 310POBbSI H SMOLMOHAJIBHOI0 0JIArONOTYYHsI:

- OCO3HaHUE LEHHOCTH 0e30macHOro odpasza KU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM
MUpE, BaXXHOCTHU IIPaBHJI O€30MaCHOTO MOBECHUS Ha TPAHCIIOPTE, HA I0POrax, C AIEKTPUUECKUM
U TETUIOBBIM 000PYZI0BaHUEM B JOMAIIHUX YCIOBHSIX;

- ¢hOopMUPOBAHHOCTH HaBbIKa peICKCUM, TPU3HAHUE CBOETO IMPaBa HAa OMIMOKY U TaKOTO
K€ MpaBa y Jpyroro 4ejl0BeKa;

6) TPY10BOr0 BOCIIUTAHUSA:

- aKTUBHOE y4acTHE B PELIEHUH MPAaKTUUYECKUX 3a]ad (B paMKax CeMbH, 00pa30BaTeIbHOM
OpraHu3aly, ropojia, Kpas) TEXHOJIOIMUYECKON U COIMaIbHON HalpaBiIeHHOCTH, TPEOYIOIINX B
TOM 4uCle U GU3NUYECKUX 3HAHHI;

- HHTEpEC K NMPAKTUUECKOMY U3YUEHUI0 podeccuil, CBA3aHHBIX ¢ (PU3UKOMH;

7) IKOJIOTM4€eCKOr0 BOCIIMTAHMS:

- OpUEHTalUsl Ha NpUMEHEHUEe (PU3NYECKUX 3HAHUM U1 pelleHus 3agad B olnactu
OKPY’KaloIllel cpefpl, MIaHUPOBAHUS MOCTYIKOB M OLUEHKH MX BO3MOJKHBIX IOCJIEACTBUI s
OKpYXKaroIlel Cpeibl;

- OCO3HaHME INI00ATBHOTO XapaKTepa IKOJIOTUYECKUX MPOOIeM U MyTel UX pelieHus;

8) ajanTanuu K H3MEHSIOIMMCH YCJIOBHAM COLUAIBHON U MPUPOIHOM CPebl:

- TMOTPeOHOCTh BO B3aMMOJEHCTBHM TPU BBINOJHEHUH MCCIEJOBAaHUN U IPOEKTOB
(bu3NYECKOI HAMIPABICHHOCTH, OTKPBITOCTD OIBITY U 3HAHUSM JPYTHUX;

- IOBBILLIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUUYECKYIO eI TeIbHOCTD;

- IOoTpeOHOCTh B ()OPMUPOBAHMM HOBBIX 3HAHUHN, B TOM uucie (HOPMYIUPOBATH WIEH,
MOHSITHS, TUIIOTE3bI O (PU3UYECKUX OOBEKTAX U SIBICHUSAX;

- 0CO3HaHME Je(PUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 007aCTH (PU3UKY;

- IJJTAHUPOBAHUE CBOETO PA3BUTHUS B IPUOOPETEHUH HOBBIX (PM3UUYECKUX 3HAHMIA;



CTPEMIICHUEC aHAJIU3HUPOBATH W BBIIBJIATHL B3aMMOCBA3HW IMPHUPOIEL, O6I_HCCTBa n

HKOHOMHKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (PU3NUECKUX 3HAHUM;
- OLICHKAa CBOMX JEWCTBUH C YYETOM BIMSHMS Ha OKPYKAIOUIYIO Cpely, BO3MOXKHBIX

r7100aJbHBIX HOCHGHCTBHﬁ.

METANPEIMETHBIE PE3YJIbTATHI

B pesynpTaTe OCBOEGHMSI MPOrpaMMbl 1O (U3MKE HA YPOBHE OCHOBHOTO OOILEro
oOpa3oBaHusi y oOyuyatomierocsi OyayT cpopMUpOBaHbI MeTampeAMeTHbIe pe3yJbTaThl,
BKJIIOYAIOIME T[103HABATEJIbHBIC YHHMBEpCAJIbHBbIC Yy4YeOHBbIC JEHUCTBHUS, KOMMYHUKATHBHBIC
YHUBEpCaJIbHBIE YUeOHBIE ICHCTBUSA, PErYIATUBHbBIC YHUBEPCAIbHBIC YUeOHBIE ICHCTBHUS.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS

ba3oBble JJornveckue aelcTBUS:

BBISIBJISITH U XapaKTEPU30BaTh CYIIECTBEHHbIE IPU3HAKN OOBEKTOB (SIBJICHUI);
YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KiIacCH(PHUKAIIMN, OCHOBAHUS ISl 0000IIeHUs
U CPaBHCHUS;

BbIABJIATE 3aKOHOMCPHOCTH U IIPOTHUBOPECYHA B paCCMATPHUBACMBIX (baKTaX, JaHHBbIX U
Ha6J'IIOIleHI/I$IX, OTHOCAIINXCA K (1)I/I3I/I‘~I€CKI/IM SIBJICHUAM,

BBIABJIATE INMPUYUHHO-CIICACTBCHHBIC CBA3U IIPpU H3YYCHHUU (1)I/I3I/IquKI/IX SIBJICHUN U
mponeccoB, JAcjaTb BBIBOALI C HCIHOJB30BAHUEM JACAYKTHBHBIX W HWHIAYKTHUBHBIX
YMO3aKJIFOYEHHUH, BBIABUTaTh TUIIOTE3BI O B3aUMOCBS3AX (PU3NYECKUX BEIUYMUH;
CaMOCTOSITENIFHO ~ BBIOMpATh CIocod pemieHuss y4eOHOW  (U3MYecKod  3amaun
(cpaBHEHHME HECKOJIBKMX BapHaHTOB pEIICHHs, BHIOOpP HamOoyiee IMOAXOASILIETO C
y4€TOM CaMOCTOSTEIbHO BbIIEJICHHBIX KPUTEPHUEB).

ba3oBble nccienoBarebcKue AeiCTBHUA.

MCIIOJIH30BaTh BOIMIPOCHI KaK MUCCIIEI0BATEIHCKII HHCTPYMEHT MTO3HAHNS,

MPOBOJIUTh MO CAMOCTOSITEIbHO COCTaBJIEHHOMY IUIaHY OIBIT, HECIOXHBIN
(bU3HYEeCKUi HKCIIEPUMEHT, HEOOJIbIIIOE UCCIeIOBaHNE (DU3UIECKOTO SIBJICHNUS,
OIICHUBATh HA MPUMEHUMOCTh M JOCTOBEPHOCTh MH(OPMAIIHIO, MOIYYEHHYIO B X0/
WCCJICIOBAHUS WIIH SKCIIEPUMEHTA;

CaMOCTOSATENbHO  (popMynupoBaTh O00OOIIEHUST W  BBIBOJBI 10  pe3yjbTaTaM
IPOBENEHHOTO HAOJIIO/IEHUS, OIIbITA, UCCIICOBAHNUS;

MIPOTHO3UPOBATH BO3MOXKHOE JlalibHEHIIIee pa3BUTHE (PU3HUUECKUX TPOIECCOB, a TAKXKE
BBIJIBUTATh MIPETOI0KEHUS 00 UX PA3BUTHH B HOBBIX YCIIOBUSAX U KOHTEKCTaX.

Pabora ¢ nnopmanmeii:

MPUMEHATh PAa3JIMYHbIE METO/blI, MHCTPYMEHTBI M 3alpoChl MPHU TIOUCKE W OTOOpe
uH(pOpMAIIUU WK JAHHBIX ¢ YUETOM MPEAIoKEeHHOW yueOHoM (hru3nueckoi 3a1auu;
AHAIM3UPOBATh, CUCTEMATHU3UPOBATh U HMHTEPIPETUPOBATH WH(OOPMAIIUIO PA3THMUHBIX
BUJIOB U (DOPM TpeICTaBICHHUS;

CaMOCTOSITENIbHO BBIOMPATh ONTUMANbHYIO (GopMy MpeacTaBieHus HHpopMmanuu u
WUTIOCTPUPOBATh pEIIaeMble 33Ja4d HECJIOKHBIMU CXEMaMH, JuarpaMmamMu, HHOU
rpaduKoON U UX KOMOMHAITUSIMH.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA:



B XoZe OOCyXJeHus y4eOHOro MarepHaja, pe3ylbTaToB JaOopaTOpHBIX paboT u
IPOEKTOB 33/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYXKJaeMON TEMBbI U BBICKA3bIBATh HMJICH,
HalleJIEHHbIC Ha PELICHUE 3aaull U NMOAJep KaHue OIaroxKeaaTeIbHOCTH OOIEHHS;
CONOCTABIATH CBOM CYXJAEHHS C CYXKACHHSIMH JpYTUX YYacCTHHKOB JHAaJora,
OOHapy>KUBATh Pa3IMYME U CXOJICTBO MO3UIINH;

BBIPAXKAaTh CBOIO TOUKY 3PCHHUS B YCTHBIX U MIMCHbMEHHBIX TEKCTaX;

NyOJMYHO  TIPENCTABISATH  PE3yAbTAaThl  BBINOJHEHHOTO  (M3MYECKOTO  OIBITA
(9KCIIeprMeHTa, UCCIIeIOBaHUSA, TIPOCKTA);

HNOHMMAaTh M HCIOJIB30BaTh MPEUMYILECTBA KOMAHIHOW W WHIUBHIYAILHOW PabOTHI
IIPY PELICHUU KOHKPETHOH (pru3mueckoi mpoOIemsr;

NPUHUMATh [T COBMECTHOW JAEATeNbHOCTH, OpPraHU30BHIBATH JEHCTBUSA 1O €&
JOCTHXKEHUIO: PACIPENeIATh PO, 00CYX AaTh MPOLECCHl U PE3YJIbTaThl COBMECTHOM
paboThl, 000011aTh MHEHHUSI HECKOJIBKHX JIFOJICH;

BBINOJIHATh CBOIO YacTh Pa0OTHI, JOCTHUTras KaueCTBEHHOTO pe3yjbTaTa MO CBOEMY
HAaIpaBJICHUIO U KOOPJUHUPYS CBOU JICHCTBUS C APYTUMH YICHAMHU KOMaHIbl;
OLICHMBATh KAueCTBO CBOETO BKJIaga B OOMMUHA TPOAYKT 1O KPHUTEPHSIM,
CaMOCTOATENFHO COPMYITHMPOBAHHBIM YYaCTHUKAMHU B3aHMOJICHCTBUSL.

PerJ'[ﬂTI/IBHbIe YHUBEPCAJTBHBLIC yqeﬁﬂme JelcTBUS

Camoopranu3anus:

BBISIBJISITH IPOOJIEMBI B )KU3HEHHBIX U YUE€OHBIX CUTYAIUsIX, TPEOYIOMIHMX ISl PEIICHHSI
(bu3nUecKrx 3HaHUM;

OpUEHTUPOBAThCA B PA3IMYHBIX NOAXOAAX MPUHATUS pElIeHUH (MHIMBUIYaIbHOE,
HPUHATHE PELICHUS B IPYIIE, IPUHATUE PEILIEHUH IPyIIoif);

CaMOCTOSITEJIbHO COCTaBJIATh AJTOPUTM peIIeHUs (PU3MUECKOW 3afaud WM IUIaHa
UCCIIEIOBaHUS C YYETOM MMEIOLIMXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh IIPEIaraéMble BAPUAHTHI PEILICHUN;

JienaTh BEIOOp M OpaTh OTBETCTBEHHOCTD 32 PEIICHUE.

CﬂMOKOHTpOJIb, IMOUMOHAJLHBLIA HHTEJLJIEKT:

JlaBaTh aJICKBAaTHYIO OLICHKY CUTYallUH U IIpeIaraTh IjiaH €€ U3MEHEHNS,

OOBSICHATh MPUYMHBI JIOCTUXKEHUS (HEIOCTH)KEHUS) pe3yJbTaTOB JesTEIbHOCTH,
JIaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTbH KOPPEKTHUBBI B JIEATEIBHOCTH (B TOM YMCJIE B XOJ BBITOJHEHUS (U3NUECKOTO
UCCJIEIOBaHMSI WMJIM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENIBCTB, W3MEHUBIIMXCS
CUTYyallul, YCTAHOBJIEHHBIX OLINOOK, BOZHUKIIUX TPYAHOCTEN;

OIICHUBATh COOTBETCTBUE PE3YNIbTATA LIEJIA U YCIIOBHSIM;

CTaBUThH ce0s1 Ha MECTO JAPYroro YeJoBeKa B XOJI€ CIOpa MM JTUCKYCCUU Ha HAyYHYIO
TE€MY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY APYIOro;

npu3HaBaTh CBOE IMpaBO Ha OMIMOKY MpH peuieHuH (QU3UYECKUX 3aJad Wi B
YTBEPKJICHUSAX HA HAYYHBIE TEMBI M TAKOE K€ MIPABO APYTOro.



IMPEJIMETHBIE PE3YJIBTATDBI

K xonmy oOyuenust B 7 Kjacce MpeIMETHBIE Pe3yibTaThl HA 0a30BOM YpPOBHE JIOJIKHBI
oTpaxkaTtb cHOPMHUPOBAHHOCTH y OOYUYAIOIIUXCSl YMEHUI:

UCTOJIb30BaTh TOHATHS: (U3MUECKHE ¢ XUMHYECKHE SBICHHs, HaOIIOCHNUE,
9KCHEPUMEHT, MOJEJb, TUIIOTE3a, €IUHHIBI (PU3MUECKUX BEIMYUH, aTOM, MOJEKYIa,
arperaTHbIe COCTOSHUS BelecTBa (TBEPIOE, KHMIKOE, razoo0pa3zHoe), MEXaHUYEeCKOoe
JIBUKEHHE  (pDaBHOMEPHOE, HEPAaBHOMEPHOE,  NIPSIMOJIMHEMHOE),  TpaeKTOpHsl,
paBHOAEHCTBYIOIas cuia, Aedopmanus (ynpyras, IUIacTHYecKas), HEBECOMOCTb,
COOOLIAIONIUECS COCYIbI;

pasnnyath siBiieHus (1udQy3us, TEII0BOE IBUKEHHUE YaCcTUL] BELIECTBA, PABHOMEPHOE
JBUKCHUE, HEPAaBHOMEPHOE NIBUJKEHUE, MHEPLUA, B3aMMOJICHCTBUE TeEll, PABHOBECHE
TBEPABIX TEN C 3aKPEIUVIEHHOM OCBhIO BpAllCHUdA, Iepelada JaBJICHUS TBEPIBIMU
TeJIaMH, KUAKOCTIMHU U razaMu, aTMoc(epHoe JaBjieHHE, IIJIaBaHUe TeJl, IPEeBpalleHus
MEXaHUYECKOM SHEprun) 1o ONUCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOLIUX JaHHOE (PU3UYECKOE SIBIICHUE;

pacrio3HaBaTh MPOSIBIICHHE U3YyYEHHBIX (PU3MUECKUX SIBIECHUI B OKPYKAIOLIEM MHpE, B
TOM 4yHcie (u3nueckue sBICHHS B MPUPOJE: NMPUMEPhl ABWKEHHS C Pa3IUYHBIMU
CKOPOCTSIMH B JKMBOW M HEXHUBOU NPHUPOJAE, ACHUCTBUE CWIBI TPEHHS B NPUPOJLE U
TEXHUKE, BIMSHUE aTMOC(EpPHOro JaBICHHWS Ha JKMBOH OpraHU3M, IIaBaHHE DHIO,
pblYary B TeJ€ YelIOBeKa, IPU 3TOM IEPeBOIUTHh NPAKTUYECKYIO 33Jady B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHbIE CBOMCTBA (IPU3HAKN) (PU3HUECKUX SBJICHUH;

OIKCBIBATh U3YYEHHBIE CBOICTBA Tel U (pU3MUECKHUE SBJICHUS, UCHIOIb3Ys (PU3NUECKUE
BEJIMYMHBI (Macca, 00bEM, IUIOTHOCTH BEIIECTBA, BpeMs, MYyTb, CKOPOCTb, CPEIHSA
CKOpPOCTb, CHJIA YIPYTrOCTH, CHJA TSDKECTH, BEC Tella, CHJla TPEHUsS, [aBICHUE
(TBEpHOro Tema, >KMIKOCTH, rasza), BBITAJIKUBAIOLIAs CHJIa, MEXaHUYecKas padora,
MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIbI, KO3((QHUIMEHT MO0Je3HOro AECUCTBUS
MEXaHU3MOB, KMHETHUYECKasi M MOTEHLUAIbHAs 3HEPrusi), IpU ONUCAHUU MPABUIBHO
TPaKTOBaTh PU3NYECKUI CMBICI HCIIONb3yEMbIX BEIMYMH, UX 0003HAUEHUS U €TUHULIBI
(bu3nYeCKuX BEIMYUH, HAXOAWUTh (POpPMYyIbI, CBA3BIBAIONIME JaHHYIO (PU3NYECKYIO
BEJIMYMHY C JPYTUMH BEIUYHMHAMH, CTPOUTh Tpa(UKH H3YYEHHBIX 3aBHCHUMOCTEH
(U3UUECKUX BEIHYMH;

XapakTepu3oBaTh CBOMCTBAa Teld, (PU3MUECKUE SBJIEHUS U TNPOLECCHl, HCHOIb3Ys
npaBujia CJIOXKEHUs CUJ (BIOJIb OJIHOW TpsiMOif), 3akoH ['yka, 3akon Ilackamns, 3akoH
Apxumena, MpaBUIIO paBHOBEeCHs pbryara (0J0Ka), «30JI0TOE IMPaBUIIO» MEXAHUKH,
3aKOH COXpaHEHUs MEXaHWYECKOM DHEPruu, IpPHU OTOM JaBaTb CIIOBECHYIO
(OopMyIHPOBKY 3aKOHA U 3aIMCHIBATh €0 MATEMaTUYECKOE BBIPAKEHHE;

O0BSACHATh (U3NYECKUE SBJICHMS, IMPOLECChl M CBOWCTBAa TeJl, B TOM 4YHCIE U B
KOHTEKCTE CUTyal[Mil MPaKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBIABIATh NMPUYHUHHO-
CJICICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHNE U3 1—2 TOTHYECKHX IIaroB ¢ OMopoit Ha 1—
2 u3y4yeHHBIX CBOWCTBAa (U3MUECKUX SBJICHUN, (U3NYECKUX 3aKOHA  WJIU
3aKOHOMEPHOCTH;

pemate pacuéTHble 3adauyd B 1—2 [eHCTBUSA, HCIOJB3YA 3aKOHBI U (OPMYJIBL,
CBs3bIBalOIMEe (U3MUYECKHE BEIMYMHBI: Ha OCHOBE AaHalM3a YCJIOBHUA 3aJlaud
3aMMChIBaTh KPAaTKOE YCJIOBUE, MOJCTABIATH (PU3UYECKHE BEIUYMHBI B (OPMYIIBI U



MIPOBOJIUTH PACYEThl, HAXOAUTh CIPABOYHBIC NAHHBIC, HEOOXOIUMBIC IS PEIICHUS
3a/1a4, OI[CHUBATh PEATUCTUYHOCTh MOMy4YeHHOU (DU3NYECKON BETMUNHBL,
pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIIMTh IMPU TOMOIIU (U3HIECKUX
METOJIOB, B OINMWCAaHUM HCCIECIOBAHUS BBIACHATH IPOBEPSAEMOE MPEAIIOI0KEHUE
(rumoTe3y), pa3auvyaTh W HHTEPIPETUPOBATH IOJTYYEHHBIM pe3ysnbTaT, HaXOIUTh
OIMOKH B XOJI€ OTIBITA, JICJIaTh BBIBOIBI 110 €T0 PE3YJIbTaTaM;

IIPOBOJIUTDH OIBITHI IO HAOITIOJACHUIO (PU3MYECKUX SBICHUN WM (PU3UUYCCKUX CBONCTB
Ten: (GOpPMYIUPOBAaTh TMPOBEPSEMBIE TIPEIIONIOKEHUS, COOMpPAaTh YCTAaHOBKY W3
MPEJIOKEHHOTO 000PYAOBAHHUS, 3aIMUCHIBAThH XOJI OMBITa H (POPMYITHPOBATH BBIBOIBL;
BBITIOJIHSITh TIPSAMBIC U3MEPEHUS PACCTOSHUSA, BPEMEHH, MACChl Tesla, 00bEMa, CUIIBI U
TEMIEPATYPHl C UCIOJIL30BAHUEM AHAJIOTOBBIX W HU(POBBIX MPUOOPOB, 3aMUCHIBATH
MOKAa3aHusl TPUOOPOB C YIETOM 3aJaHHOHN aOCOFOTHON MOTPEITHOCTH U3MEPECHHIA,
MPOBOJNTH WCCIICIOBAHUE 3aBUCHMOCTU OJHOW (DM3MUYECKON BEIWYMHBI OT JAPYroM C
UCIOJIb30BaHUEM MPSMBIX U3MEPEHUH (3aBUCUMOCTH MyTH PAaBHOMEPHO JBUKYIIETOCS
TeJla OT BPEMEHHU JIBUIKECHUS TeJia, CUJIbI TPEHHUS CKOJBKEHMS OT Beca Teja, KauecTBa
00pabOTKM TMOBEPXHOCTEH TEJI W HE3aBHCHUMOCTH CWJIBI TPEHHS OT IUIOIIAU
CONIPUKOCHOBEHHUSI TEJI, CUJIbl YIPYTOCTH OT YJIMHEHUS MNPYXKUHBI, BBITAJKUBAIOLIEH
CWIBI OT O0BEMa MOTrpYKEHHOM 4YacTH Tela W OT IUIOTHOCTH JKUIKOCTH, €&
HE3aBHCUMOCTH OT IUIOTHOCTH Teja, OT INIyOWHBI, HA KOTOPYIO MOTPYKEHO TeJo,
YCIIOBUH IIJIaBaHUS TEJ, YCIOBUW pPAaBHOBECHS pbluara W OJIOKOB), y4acTBOBAaTh B
MJIAaHUPOBAHUHM y4eOHOTO UCCIIEIOBAaHMs, COOMpaTh YCTAHOBKY H  BBITMIOJHATH
U3MEpEHUS, CIeAysl TPEUIOKCHHOMY IUIaHy, (PMKCHPOBATh PE3YJIbTATHI IMOJYICHHON
3aBUCUMOCTH (PU3MUYECKHX BEJIWYHMH B BHJE IPEIIOKCHHBIX TaOIWIl ¥ TrpaduKoB,
JienaTh BbIBOJIBI IO pe3yJIbTaTaM MCCIEI0BAHMS;

MIPOBOJIUTh KOCBEHHBIC H3MEpEHUS (HU3UYCCKUX BEIMYMH (IUIOTHOCTh BEIECTBA
JKUJIKOCTH W TBEPAOrO TENa, CUJIa TPEHHS CKOJIbKEHUS, [aBICHUE BO3AyXa,
BBITAJIKUBAIOIIASA CHWJIA, JCHCTBYIOIIAs Ha TNOTPYXKEHHOE B IKUIKOCTh TEIIO,
KOX((UIIMEHT TOJIE3HOTO JEHCTBHUS MPOCTHIX MEXAaHU3MOB), CIEAys MPEJIOKEHHON
WHCTPYKIIMU: TIPH BBIMOJTHEHUN U3MEPEHUN COOMPATh SKCIIEPUMEHTAILHYIO YCTAaHOBKY
Y BBEIUHCIATH 3HAUCHNE HCKOMOM BEITHUHNHEL,

coOnrofaTh TMpaBuja TEXHUKUM O€30MacHOCTH TMpu pabore ¢ 1abOpaTOpHBIM
000pyI0BaHNEM;

yKa3bIBaTh MPHUHIMIMBI JEHCTBUS TPHOOPOB U TEXHUYECKHX YCTPOMCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOIIAIOIIUECS COCYIbI, OapOMETp, pblyar, MOABUKHBIN 1
HENOABILKHEIN OJIOK, HAKJIOHHAS IIJIOCKOCTh;

XapaKkTepU30BaTh MPUHIUIBI JEHCTBUS M3YUYCHHBIX MPHUOOPOB M TEXHHUYECKHUX
YCTPOMCTB C OMOpPOM Ha WX OMHCAaHUA (B TOM YHCIE: MOAMIMIHUKU, YCTPOMCTBO
BOJIOIIPOBOJA, THAPABIMYECKUN MPECC, MAHOMETP, BBICOTOMEp, IMOPILIHEBOW HACOC,
apeoMeTp), MCIIONB3Ysl 3HAHUSA O CBOMCTBAaX (PU3MUYECKHUX SIBJICHUH M HEOOXOIUMBIC
(du3HYecKue 3aKOHBI 1 3aKOHOMEPHOCTH;

OPUBOJUTH TMPUMEPHl (HAXOIUTh HMHPOPMAIMIO O TMpHUMEpax) MPaKTHUECKOTO
WCIIONIh30BaHUS (PU3NUYECKUX 3HAHWUN B TIOBCEIHEBHOW KU3HM i1 oOecreueHus
0e30MacHOCTH TpU OOpalieHuH ¢ TpuHOOpaMH M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHHsS 370pPOBbsi M COONIOJIGHHUS HOPM OSKOJOTHYECKOTO TMOBEACHHS B
OKpYKarolleu cpese;



OCYIIECTBIATh OTOOp HMCTOUYHMKOB HH(popManuu B VHTepHETE B COOTBETCTBUHU C
3aJJaHHBIM IIOMCKOBBIM 3aIIPOCOM, Ha OCHOBE UMEIOLINXCS 3HAHUM U IIyTEM CPaBHEHUS
Pa3IMYHBIX UCTOYHUKOB BBIACIATH HHPOPMALIHIO, KOTOPAst SBJISAETCS MPOTHBOPEUYUBON
WJIA MOXET OBITh HEJJOCTOBEPHOM;

UCTIOJIb30BaTh MPHU BBHIOJHEHUN YYEOHBIX 3a/laHUI HAYyYHO-TIOMYJISIPHYIO JINTEPATYPY
($U3NUeCKOro CcoAep)KaHus, CIpPaBOYHBIE MaTepHalbl, pecypchl cetu HHTepHer,
BJIAJETh INpPUEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHMUs HHGOpPMALUU U3
OJIHOM 3HAKOBOM CHUCTEMBI B JAPYTYIO;

CO3/1aBaThb COOCTBEHHBIE KpaTKHE MUCbMEHHbIC M YCTHbIE COOOIIEHUS HAa OCHOBE 2—3
UCTOYHUKOB MH(opMaruu (Gpu3n4ecKoro coaepkaHusi, B TOM 4YUCiIe MyOJINYHO J1eNaTh
KpaTKhe COOOIICHUS O Pe3yJibTaTax MPOEKTOB MM YU4EOHBIX UCCIICAOBAHUH, IIPU ITOM
IrpaMOTHO HWCHOJb30BAaTh HM3YyYCHHBIM MMOHATUHHBIA ammapaT Kypca (U3HKH,
COIPOBOKAATH BBICTYIIJICHUE NIPE3CHTALIUEH;

IIPYU BBIIIOJIHEHUU Y4YEOHBIX MPOEKTOB U MCCIENOBAHUM paCIpenessaTh 00S3aHHOCTH B
IPYyIIE B COOTBETCTBUU C ITOCTABJICHHBIMU 3a/1a4aMU, CJIEAUTH 3a BBIIIOJIHEHUEM IUIaHA
NeCTBUHM, aJeKBaTHO OIICHWBAaTh COOCTBEHHBIH BKJIAJ B JACATEIBHOCTH TPYIIIHI,
BBICTPAMBAaTh KOMMYHUKATUBHOE B3aMMOIEUCTBUE, YUUTHIBASI MHEHUE OKPYKAOIIHUX.

K koniy oOyuenus B 8 kJjacce mpeaMeTHbIE pe3ylabTaThl HA 0a30BOM YpPOBHE JOJIKHBI
oTpaxkaTtb cHOPMUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:

WCIIOJIb30BaTh IMOHATHUS: Macca W pa3Mepbl MOJEKYN, TEIJIOBOE JIBH)KEHHE aTOMOB U
MOJIEKYJ, arperaTHble COCTOSIHUS BEIEeCTBA, KPUCTAIUIMYECKHE U aMOp(HbIE Tena,
HaCBILICHHBIA Y HEHACBILIEHHBIN Map, BIAXXHOCTh BO3/yXa, TEMIIEPATypa, BHYTPEHHSISA
SHEPrus, TEIUIOBOW JIBUTATENb, JJIEMEHTAPHBIN AJIEKTPUUYECKUN 3apsil, IIEKTPUUECKOE
10JIe, TPOBOJHUKH W JUDJIEKTPUKH, MOCTOSIHHBIA 3JIEKTPUUYECKUUA TOK, MarHUTHOE
oJIe;

pasnnyath sBI€HUS (TEIUIOBOE pacIIMpEeHHe W cXKaTue, Terionepenaya, TeIuIoBOe
paBHOBECHE, CMauMBaHMUE, KaNWUIIPDHBIE SBICHUSA, MCIAPEHUE, KOHICHCALUS,
IIJIaBJICHUE, KpUCTaJUIM3aLs (oTBepaeBaHue), KHUIICHHE, TerJIoneperaya
(TEnIonpoBOJHOCTh, KOHBEKIMS, WU3JIyYE€HHUE), AJIEKTpU3aLUs Tell, B3auMOJICHCTBUE
3aps0B, ACUCTBHS IJIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHME, B3aUMOJEHCTBHE
MarHuToB, AECUCTBHE MarHUTHOIO IOJI HAa MPOBOAHHUK C TOKOM, JJIEKTPOMAarHUTHAas
UHAYKIMS) TI0 ONHCAaHUI0O UX XapaKTepHbIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOMINX JaHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaTh MPOSBIIEHUE U3YUEHHBIX (DU3MUECKUX SBJICHUH B OKPYXKAIOILIEM MHpE, B
TOM 4ucie (U3MYECKUE SBIEHUS B TPUPOJE: IOBEPXHOCTHOE HATSKEHHE U
KallWJUIIPHBIE SIBIIEHHUS B IPUPOAE, KpHUCTaLIbl B Ipupoze, usiaydernue ConHua,
3aMep3aHue BOJOEMOB, MOPCKHE OpHU3bl, 00pa3oBaHME pPOCHI, TyMaHa, MHEs, CHEra,
JJIEKTpUYECKUE SBJIEHUS B arMmocdepe, JJIEKTPUYECTBO JKUBBIX OPraHU3MOB,
MarHuTHOE Moje 3emid, JApeid MOoJII0COB, pOJib MAarHUTHOTO MOJS IS JKU3HHM Ha
3emiie, MOJISIPHOE CHSIHUE, TIPU 3TOM MEPEBOAUTH MPAKTUUYECKYIO 3a]auy B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKN) (PU3HUECKUX SBICHUH;

OIKCHIBATh U3YYEHHBIE CBOIMCTBA Tel U (pU3MUECKHE SBJICHUS, UCTIONb3Ys (PU3NUECKUE
BEJIMYMHBI (TEMIEepaTypa, BHYTPEHHSAsS SHEPrus, KOJWYECTBO TEIUIOTHI, YyHAEIbHas
TEIJIOEMKOCTh  BELIECTBA, YJENbHAs TEIUIOTA IUIABJIICHMS, YJAEJIbHAas TeIUIoTa
napooOpa3oBaHus, yJelbHas TEIUIOTa CrOpaHUs TOIUIMBA, KOA(P(GUIUEHT MOJIE3HOTO
JENCTBUS TEIUIOBOM MAIlMHBI, OTHOCUTEIbHAS BIAXKHOCTh BO3/yXa, JJIEKTPUUECKUN



3apsif, cuja TOKa, OJIIEKTPUYECKOE HaANpPsDKEHUE, COMPOTUBIEHHE IPOBOJHUKA,
yIIeTBbHOE COMPOTUBIICHUE BEIIECTBA, pab0Ta U MOIIHOCTh JEKTPUUECKOTO TOKA), TIPU
OMHMCAHUW TPABWIBHO TPAKTOBaTh (DU3MYECKHI CMBICI HCIOJIb3YEeMbIX BEIUYHH,
0003Ha4YeHHs] U €AMHULIBI (PU3UUECKUX BEIMYUH, HAXOIUTh (DOPMYIIbI, CBSA3BIBAIOIIUE
JaHHYI0 (U3MYECKYI0 BEIMYUHY C JPYTMMH BEJIMYMHAMH, CTPOUTH TIpaduku
W3YYCHHBIX 3aBUCUMOCTEH (PU3UIECKIX BEIHYNH;

XapaKTepu30BaTh CBOMCTBa Teis, (pU3MUecKue SBICHHUS M MPOLECCHl, HCIOJb3Ys
OCHOBHBIC TIOJIOKEHUSI MOJICKYJISIPHO-KUHETUYECKOM TEOpUM CTPOCHUS BEIECTBA,
IOPUHLIMIT CYNEPHO3UIMKU TMoJied (HAa KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs
3apsiga, 3akoH Oma 11 ydacTka uemnu, 3akoH Jxoyns—JleHma, 3akoH COXpaHEHHUS
SHEPruM, MPU 3TOM JaBaTh CJIOBECHYIO (OPMYIHMPOBKY 3aKOHA W 3alHCHIBATH €T0
MaTEeMaTU4YeCKOEe BHIPAXKCHHUE;

OOBSCHATh (PU3MYECKHE TMPOIECCHl M CBONCTBA TEl, B TOM YHCIE M B KOHTEKCTE
CUTyaIui MPaKTUKOOPUEHTUPOBAHHOTO Xapakrepa: BBISIBIIATD
MPUYUHHOCIIEJACTBEHHBIE CBSA3M, CTPOUTh OOBACHEHHWE M3 1—2 JIOTMYECKUX MIaroB ¢
ornopoi Ha 1-2 u3y4eHHBIX CBOMCTBA (DU3MUECKUX SBICHUH, PU3NYECKUX 3aKOHOB HIIU
3aKOHOMEPHOCTEH;

pemiate pacuéTHble 3adauyd B 2-3 JEWUCTBUA, HCIONB3YsA 3aKOHBI U (OPMYIIBL,
CBs3BIBAIONIME (DU3MYECKHE BEIMYMHBI: HAa OCHOBE aHAllM3a YCJIOBUS 3aJa4u
3alUCBHIBaTh KPATKOE YCJIOBHE, BBIABIIATH HEIOCTATOK JIAHHBIX JUISI PEUICHUS 3aayH,
BBIOUpATh 3aKOHBI 1 (OPMYIIBI, HEOOXOAUMBIE AJIsl €€ PeIleHUs], POBOIUTH PACUETHI U
CPaBHHBATh MMOJTYYCHHOE 3HaYeHHE (PU3NUECKON BEIIMUYUHBI C U3BECTHBIMU JAHHBIMU;
pacmo3HaBaTh MpPOOJIEMbI, KOTOPhIE MOXKHO PELIUTh MPU TMOMOIIK (PUIUIECKUX
METOJIOB,  MCIOJNb3ysd  ONUCAaHHE  MCCIEAOBaHUS,  BBIICIATH  MPOBEPSIEMOE
MIPEANOIOKEHHE, OIEHUBATh MPABUILHOCTh MOPAJIKA IPOBEICHUS] HCCIEIOBAHUS,
JienaTh BBIBOJIBL;

MIPOBOJIUTH OIBITHI 1O HAOIIOJAEHUIO (PU3HUECKUX SIBJICHUN WU (DU3UYECKUX CBONCTB
Ten (KamwUIspHBbIE SBIIEHUS, 3aBUCHUMOCTh JIaBICHHS BO3[yXa OT €ro o0béma,
TEMIIepaTypbl, CKOPOCTH MPOLIECCa OCTHIBAHUS U HATPEBAHUSI IIPU U3JIYYEHHUH OT IIBETA
W3NIydaromnie (MOrJomaroIe) MOBEPXHOCTH, CKOPOCTb HCHApeHHs BOIBI  OT
TEMIIEpaTypbl JKHJAKOCTH | IUIOMIAJAU €€ TIOBEPXHOCTH, OJJIEKTpHU3alUsi Tel |
B3aUMOJICHCTBUE 3JEKTPUUYECKUX 3apsA0B, B3aUMOJECUCTBUE IMOCTOSHHBIX MarHuTOB,
BU3yaJIW3alisl MAaTHUTHBIX MOJIEW MOCTOSHHBIX MAarHUTOB, AEHCTBUS MAarHUTHOTO TOJIS
Ha TIPOBOJIHUK C TOKOM, CBOMCTBA JJICKTPOMArHWTa, CBOWCTBA DJIEKTPOJBUTATEIS
MOCTOSTHHOTO TOKa): (opMynupoBaTh NpOBEpPsSEMbIE TMPEANOIOKEHU, COOUpaTh
YCTaHOBKY W3 TMPEAJIOKEHHOTO O0OpydOBaHMS, OMNHUCHIBATH XOJA OMNbITA U
dbopMyITUpPOBaTh BHIBOJIBI;

BBITIOJTHSITh TIPSIMBbIE U3MEPEHUsI TEMIIePaTypbl, OTHOCUTEIHLHON BIAXKHOCTH BO3IyXa,
CWJIBI TOKA, HANpPSOKEHUS C HCIOJIB30BAHHEM aHAJIOTOBBIX MPHOOPOB U JIaTYMKOB
(U3MYECKUX BEIMYMH, CPaBHUBATh PE3yJbTaThl HM3MEPEHUNW C Yy4ETOM 3aJlaHHON
a0COTIOTHON MOTPENIHOCTH;

MIPOBOJIUTh MCCJIEAOBAHUE 3aBUCHUMOCTH OJHOU (DU3UYECKON BEIMYUHBI OT JAPYTOH C
WCIIOJIb30BAHUEM TPSIMBIX M3MEPEHUN (3aBUCUMOCTH COMPOTHUBJICHUSI MPOBOJIHUKA OT
€ro JIJIMHBI, TUIOUIAJAN MOMEPEYHOT0 CEYEHUsl U YJEIbHOTO CONMPOTUBIICHUS BEUIECTBA
MIPOBOJIHMKA, CHJIBI TOKA, UJIYILIETO Yepe3 MPOBOJHUK, OT HAMPSKEHUsI HA TPOBOHUKE,
WCCJIEIOBAHNE TIOCIICIOBATEILHOTO W MapauIeIbHOTO COCIWHEHUM TPOBOIHUKOB):



IUITAHUPOBAaTh UCCIIEA0BaHUE, COOMpaTh YCTAHOBKY M BBIIOJHITH U3MEPEHUs, CIEys
NPEeUIOKEHHOMY TUIaHy, (PMKCUPOBATh Pe3y/IbTaThl MOJYYEHHOW 3aBUCUMOCTH B BHJE
TaOIHI U TpaUKOB, AETATh BBHIBOAKI 110 PE3yJIbTaTaM HCCIIeIOBAHMUS;

® [POBOJUTH KOCBEHHBIC HM3MEPEHUs (U3NUECKUX BEIMYUH (yIelbHas TEIUIOEMKOCTh
BEIIIECTBA, CONPOTUBIICHUE IIPOBOJIHUKA, pab0Ta U MOLIHOCTh JIEKTPUYECKOIO TOKA):
IUIAHUPOBaTh M3MEpPEHMs, CcOoOMpaTh OSKCIEPUMEHTAIbHYIO YCTAaHOBKY, Cledys
IPEJI0KEHHON MHCTPYKLMH, U BBIYUCIIATh 3HAUEHNUE BEIIMUNHBI,

e coOmonzaTh MNpaBWia TEXHUKM Oe3omacHOCTH Ipu pabore ¢ JabOpaTOPHBIM
000pyI0BaHUEM;

e XapakTepu3oBaTh IPUHLUIBI JEHCTBUA H3YyYEHHBIX MPUOOPOB U TEXHUYECKHX
YCTPOMCTB € ONOPOM HAa MX ONMCAHMS (B TOM 4YMCJE: CHUCTEMa OTOIUIEHUS JIOMOB,
TUTPOMETp, MapoBasi TypOWHA, aMIepMeTp, BOJBTMETP, CUYETYMK AIIEKTPHUYECKON
SHEpPruH, SJIEKTPOOCBETUTENbHBIE NPUOOPHI, HArpeBaTeNbHbIE AJIEKTPOIPUOOPHI
(mpuMepsl), 3JEKTPUYECKHUE MPEJOXPAHUTENIH, 3JIEKTPOMArHUT, 3JIEKTPOJABHUraTelIb
IIOCTOSIHHOTO TOKA), HCIOJIb3ysS 3HAaHUA O CBOHCTBaX (U3MUECKUX SBJICHUH U
HE00X0MMBbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

® pacro3HaBaTh TMPOCTHIE TEXHHYECKHE YCTPOMCTBA M HM3MEpPUTENbHBIE MPHOOPHI TI0
cXeMaM M CXEMaTH4YHBbIM PUCYHKaM (KHJIKOCTHBII TepMOMETp, TEPMOC, ICUXPOMETP,
TUTPOMETp, ABUraTelb BHYTPEHHETO CTrOpaHMs, 3JEKTPOCKOI, PEOcTar), COCTaBIISATh
CXEMBbI 3JIEKTPUUYECKUX LIETIeH C MOCIEeI0BATEeIbHbIM U NapauIeIbHbIM COEIUHEHUEM
3JIEMEHTOB, pa3jnyas ycJIOBHbIE 0003HAYEHMsI 3JIEMEHTOB AJIEKTPUUECKUX LIENel;

e [IPUBOAMUTH MpHUMEpbl (HAXOAUTh MH(OPMAIMIO O MpUMepax) MPAKTHYECKOIO
UCTIOJIB30BaHUSl (PM3MUECKUX 3HAHWHA B TIOBCEJAHEBHOW JKM3HHM IS 0OECredeHUs
0€30I1aCHOCTH TpH OOpalleHud ¢ NpudOpaMu M TEXHUYECKUMH YyCTpoOicTBaMmuy,
COXpaHEHMsI 3/I0pOBbsi M COONIOAEHUS HOPM HKOJIOTMYECKOTO IIOBEAECHUS B
OKpYKarollei cpere;

® OCYILECTBJIATH IMOMCK HHpOpMaLuu (uzndeckoro cojepxkanus B VHTepHere, Ha
OCHOBE MMEIOIMXCS 3HAHUW M NYTEM CpaBHEHHUS JOINOJIHUTENbHBIX HCTOYHUKOB
BBIIETIATh MH(POpPMAIUIO, KOTOpasl SBISIETCS INPOTUBOPEUMBON MM MOMKET OBbITh
HEJIOCTOBEPHOMU;

® 1CIIOJIb30BaTh NP BBHINOJIHEHUN Y4EOHBIX 33JaHUN HAay4YHO-TIONMYJSPHYIO JIUTEPATYpPY
(GU3MUEeCKOro CcojAep)KaHus, CIpaBOYHblE MaTepHaibl, pecypchl cetu HHTepHer,
BJIaJeTh MpHUEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHMs HHGPOpMALUU U3
OJIHOW 3HAKOBOM CUCTEMBI B IPYTyIO;

e Co3/1aBaTh COOCTBEHHbIE MNUCbMEHHBIE M KpaTKMe YCTHbIE COOOIeHHs, o00oO0Imas
MH(OPMaLIMI0 U3 HECKOJIbKUX HCTOYHMKOB (PU3MYECKOrO COAEpKAHMS, B TOM 4YHCIIE
nyoNIMYHO  TPEACTaBIATh  pe3yabTaTbl MPOEKTHOM MM  HCCIEeI0BATENbCKON
JEATENIBHOCTH, TIPU 3TOM T'PaMOTHO MCIOJb30BaTh W3YYEHHBIN MOHATUMHBIN anmapar
Kypca (pU3HKH, CONTPOBOXK/IATh BBICTYIUIEHUE TIPE3EHTALINEH;

® [IpU BHINOJHEHUH Y4YEOHBIX IPOEKTOB M HCCIENOBaHUNA (U3NYECKUX IPOLECCOB
pacnpenensiTh 00sf3aHHOCTH B IPYIMIE B COOTBETCTBUU C IMOCTABIEHHBIMU 3aJadyaMu,
CIIEIUTh 3a BBINOJHEHHEM IUJIaHa JEHCTBUH M KOPPEKTHPOBaTh €ro, ajaeKBaTHO
OLICHUBaThb  COOCTBEHHBIM BKJIaJ B  JIEATENBHOCTh  TPYMIbI, BBICTPAUBAThH
KOMMYHHKaTHBHOE B3aHMO/ICHCTBHE, IPOSIBIISASL TOTOBHOCTD Pa3peliaTh KOH(IUKTHI.

K xonny oOyuenuss B 9 Kjacce mpeIMeTHbIE pe3yabTaTbl HA Oa30BOM YpPOBHE JOJIKHBI

oTpaxarb cHOPMUPOBAHHOCTh Yy O0OYUaIOIIUXCSl YMEHUI:



UCIIOJIb30BaTh TOHATHUS: CHUCTeMa OTCU€Ta, MaTepualbHash TOYKa, TPACKTOPHUS,
OTHOCHUTEJIbHOCTh MEXaHUYECKOI0 JIBMKEHHUs, nedopmManus (yrnpyras, miacTH4eckas),
TpEHUE, UEHTPOCTPEMUTEIBLHOE YCKOPEHHE, HEBECOMOCTh U TMEpPErpy3Ku, IEHTP
TSOKECTH, a0CONMIOTHO TBEPIOE TEJO, LEHTP TSHKECTH TBEPIOTO Teja, paBHOBECHE,
MEXaHUYeCKWe KoileOaHWsi W  BOJHBL, 3BYK, MHOPa3ByK U  yIbTPa3BYK,
3JIEKTPOMArHUTHBIE BOJIHBI, IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTb U
JATBHO30PKOCTh, CIIEKTPhl HWCIYCKaHWS W TorIonieHus, anbda, Oera- M ramma-
U3JIy4EeHHUS], U30TOIIbI, SiJICpHAst SHEPreTHKA;

pasznuyaTh SBJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPAMOJIUHEHHOE JIBHXKCHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JIBIKEHHE, CBOOOIHOE MaICHHE TEJ, PABHOMEPHOE
JBWKEHHE 10 OKPYKHOCTH, B3aUMOJEUCTBUE TEJ, PEAKTUBHOE JIBH)KCHHE,
Kosie0aTesIbHOE JIBIKEHUE (3aTyXallllhe U BBIHY)KJIEHHBIE KojeOaHus), pe30HaHC,
BOJIHOBOE JBWXKEHHUE, OTpaXCHUE 3BYKa, NPSIMOJMHEMHOE pPacIpOCTPaHECHHE,
OTpaXEHUE U MPEJIOMIIEHUE CBETA, [I0JJHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3JI0KEHUE
0ermoro cBera B CIEKTP M CJIOXKEHHE CIEKTPalbHBIX I[BETOB, AMCIIEPCHS CBETa,
€CTeCTBEHHAsI PaJUOAKTUBHOCTh, BOZHUKHOBEHHE JMHEHYATOr0 CIEKTpa H3JIy4eHUs)
M0 OMHCAHHUIO MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OMBITOB, JIEMOHCTPUPYIOIIUX
JTaHHOE (PU3HUYECKOE SIBJIICHUE;

pacrno3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3NYCCKUX SIBICHUN B OKPYXKArOIIeM Mupe (B
TOM 4YHclie (PU3UYECKUE SBIICHUS B NIPUPOJIC: MPHIIMBEI U OTJIUBEI, JIBYDKCHUE TIJIAHET
ConHe4yHOM cUCTEMBI, PEaKTUBHOE JIBUIKEHHE KUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB
JKUBOTHBIMH, 3€MJIETPSICEHUE, CEHUCMUYECKHME BOJHBI, LyHAMH, 3XO, I[BE€Ta Tel,
ONTHYECKUE  SIBIICHUS B  MPHPOJAC, OHOJOTHYECKOE  JEHCTBHE  BHUIUMOTO,
yIBTPapUOIECTOBOIO M PEHTTEHOBCKOTO H3JIYYCHUH, €CTECTBEHHBIM DPaTUOAKTHBHBIN
¢dboH, KOCMHUYECKHE JIy4d, PAAHUOAKTUBHOE W3JIyY€HHUE TMPUPOIHBIX MHUHEPAJIOB,
JIEMCTBUE PaJIMOAKTUBHBIX M3JIYYEHHI HAa OpraHU3M YEJIOBEKa), IPU 3TOM NEPEBOIUTH
MPaKTUYECKYIO0 3a/adyy B y4eOHYIO, BBIJICISATH CYIIECTBEHHBIE CBOWMCTBA (TIPU3HAKH)
(bu3NYECKUX SIBICHUM;

OTMCHIBATh U3yUYEHHBIE CBOMCTBA TEN U (HU3UUYECKUE SBICHUS, UCTIONB3Ys (PU3UUECKUE
BEITMYUHBI (CPEeIHsIST 1 MTHOBEHHAs CKOPOCTh Teja MPU HEPaAaBHOMEPHOM JIBIIKCHHH,
YCKOpEHHE, MepeMelleHre, MyTh, YIJIOBas CKOPOCTh, CHJIa TPEHHUs, CUja YIPYroCTH,
CUJIa TSKECTH, YCKOpPEHHE CBOOOIHOTO TMAJCHHsI, BEC Tella, UMITYJIbC Tela, UMITYIbC
CHUJIBI, MEXaHWYECKass padoTa M MOIIHOCTh, MOTCHIIMAIbHAS YHEPTUs TeJa, MOTHATOTO
HaJ[ TOBEPXHOCTHIO 3€MJIH, TOTCHIIHAIBHAS SHEPTHS CKATOUW MPY>KUHBI, KHHETUYECKast
DHEprus, TMOJHas MEXaHWYecKash HSHEeprusi, MepuojJ M YacToTa KojeOaHWM, ATWHA
BOJIHBI, TPOMKOCTh 3ByKa U BBICOTA TOHA, CKOPOCTh CBETA, MOKA3aTENb MPEIOMIICHUS
cpenbl), TP ONMUCAHUU TPABWIHHO TPAKTOBATh (PU3MUYECKHI CMBICT HCIOJIb3YEMBIX
BEITMYMH, O0O3HAYCHUS W CAWHUIBI (DU3NYECKUX BEIUYHH, HAXOIUTHb (HOPMYIIBI,
CBSI3BIBAIOIIME JAaHHYIO (U3MUYECKYI0 BEITUYHMHY C JIPYTUMH BEIHMYWHAMHU, CTPOUTH
rpaduKu H3y4YeHHBIX 3aBUCUMOCTEN (DU3HUECKUX BEIIUYMH;

XapaKTepU30BaTh CBOMCTBA Tel, (pU3NYECKHE SBICHUS U MPOLIECCHI, UCTIONB3YS 3aKOH
COXpPAHEHHUs HPHEPTUU, 3aKOH BCEMHUPHOTO TATOTEHUS, NMPUHLHUI CYNEPHO3ULIMH CHUJI,
MIPUHITATT OTHOCUTETLHOCTH [ anuiies:, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHUS UMITYJIbCa,
3aKOHBI OTPAXKCHUS W TPEJIOMIICHUS CBETa, 3aKOHBI COXPAHEHHS 3apsI0BOTO U
MacCoOBOTO UHCEN TMpU SACPHBIX pEaklUusX, IpU HTOM JaBaTh CIIOBECHYIO
(bOopMyITHUPOBKY 3aKOHA U 3allUCHIBATH €M0 MATEMATHUECKOE BBIPAKECHUE;



OOBSICHATh (pU3MUECKUE TMPOLECCHl W CBOWMCTBA Tell, B TOM YHCIE M B KOHTEKCTE
CUTyallUd  NPAaKTUKOOPUEHTHUPOBAHHOTO  XapakTepa:  BBIABIATE  IPUYUHHO-
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHNE U3 2—3 JIOTHYECKUX IIaroB ¢ OMOPOil Ha 2—
3 Wu3ydYeHHBIX CBOWCTBA (U3UYECKUX SABICHHUH, (PUIUUYECKUX 3aKOHOB WM
3aKOHOMEPHOCTE;

pemath pacu€THbIe 3a7a4u (OMUPAIOIIUECcs Ha CUCTEMY U3 2—3 ypaBHEHMUI), UCTIONb3YsI
3aKOHBl M (OpMysbl, CBsI3bIBarOLIME (PU3MYECKHE BEJIMYMHBI: HAa OCHOBE aHalIM3a
yCIOBMS 3a/laud 3allUChlBaTh KpaTKOE YCJIOBHE, BBIABIATH HEIOCTAIOIIME WIIH
U30BITOYHBIE JTaHHBIC, BHIOMPATh 3aKOHBI U (POPMYIIBI, HEOOXOAUMBIC AJISI PEIICHUS,
OPOBOIUTH PACUYEThl M  OICHHWBATh PEATUCTUYHOCTh IOJIYYEHHOTO 3HAYEHUS
(Gu3n4eCcKOil BETMUNHBL;

pacrio3HaBaTh TPOOJIEMBbI, KOTOpPbIE MOXKHO PEIINTh IMPU MOMOIIM (PrU3HUecKuX
METO/0B,  MCIIOJb3ys  ONMCAaHUE  UCCIEAOBAaHMs,  BBIICNIATH  IPOBEpsEMOE
HPENONI0KEHNE, OLCHWBAaTh IPABWIBHOCTh TOpPSJIKa HPOBEAECHUS MCCIEJOBAaHUS,
JIeNIaTh BBIBOJIBI, HHTEPIIPETUPOBATH PE3yIbTaThl HAOIIOCHUI U OIIBITOB;

IPOBOJUTH OMBITHI IO HAOIIOJCHUIO (PU3MUECKUX SBICHUN MM (PU3NYECKHX CBOWCTB
Tes (M3y4eHue BTOPOro 3akoHa HpIOTOHA, 3aKOHA COXpaHEHHS YHEPTUH, 3aBHCUMOCTh
nepuoJia KojaebaHuil NpyKMHHOTO MasTHUKA OT MacChl rpy3a U sKECTKOCTH MPY>KUHBI U
HE3aBUCUMOCTb OT aMIUIUTYAbl MAJIIX KOJI€OaHUH, IPSIMOJIMHEHHOE paclipoCTpaHEHHE
CBETa, pPa3JIOKEHHE OEJIor0 CBEeTa B CHEKTpP, M3YyYCHHE CBOWMCTB H300pakeHUS B
IUIOCKOM 3€pKajle M CBOWCTB W300paKeHHsI MpeaMera B COoOHMparomiel JIMH3e,
HaOJIOZICHNE CIUIOMIHBIX M JIMHEWYaThIX CIIEKTPOB W3IYYEHHUsS): CaMOCTOSITEIHHO
coOMpaTh YCTAaHOBKY U3 N30BITOUHOr0 Habopa 000PYAOBaHUS, OMUCHIBATh X0 OMbITAa U
€ro pe3yJbTaThl, (POPMYIUPOBATH BBIBOIbI;

IPOBOJIUTHh IPU HEOOXOAMMOCTU CEPUI0 MPSMBIX H3MEPEHUH, OINpenenss cpenHee
3Hau€HUEe H3MepsieMOoN BeNUYUHBl ((POKYCHOE pacCTOsIHHME COOMparoniel JUH3bI),
000CHOBBIBATH BHIOOP CrIoco0a U3MEpeHusl (M3MEPUTENHHOTO PUO0pa);

NIPOBOJIUTH HWCCIICOBAHNE 3aBUCUMOCTEH (DU3MYECKHX BEIMYHMH C HCIOJIH30BAHUEM
OpSAMBIX HM3MEPEHHH (3aBUCUMOCTh MYyTH OT BPEMEHU IMPH PaBHOYCKOPECHHOM
JBIDKEHUM 0e3 HadalbHOM CKOpOCTH, Nepuoja KolebaHui MaTreMaTH4ecKoro
MasiTHUKA OT JUIMHBl HUTH, 3aBUCUMOCTH YIJla OTPaXKEHHUS CBeTa OT yIja HaJeHus u
yIi1a MPeIOMIICHHsI OT yIJia MajeHus): TUIAHUPOBATh MCCIIEOBAHUE, CAMOCTOSTEILHO
coOMpaTh YCTaHOBKY, (UKCHUPOBATH pE3yJabTaThl IOJYYEHHOW 3aBHCHMOCTH
¢u3nuecKux BEIMYMH B BHJIE TAOMUI] U rpaduKOB, AeiIaTh BBIBOJBI 10 pe3ybTaTaM
UCCIIE/I0BaHMS;

IPOBOJUTH KOCBEHHBIE H3MEpPEHHUs (U3UUYECKUX BEIUYMH (CpelHsAs CKOpPOCTh U
YCKOpEHHUE Teja MPU PaBHOYCKOPEHHOM JIBUKEHUHU, YCKOPEHHE CBOOOIHOIO MaJeHHUS,
KECTKOCTh TPYKUHBI, KOAPPUIMEHT TPEHUS CKOJBXKEHHs, MeXaHudeckas paboTta u
MOIITHOCTh, YacTOTa W TEpPHOA KoJeOaHWi MaTeMaTHYeCKOTO W TPYKHHHOTO
MasTHUKOB, ONTHYECKass CWiIa COOMparomied JIMH3bI, pPaJUOAKTUBHBIA  (OH):
IUIAHUPOBATh W3MEPEHUs, cOOMpaTh HKCHEPUMEHTAIbHYIO YCTAHOBKY U BBINOJIHATH
U3MEpEHUs, CIeays MPEeAIOKEHHON WHCTPYKIMH, BBIYHCISTh 3HAYCHUE BEJIWYHHBI U
AQHATM3UPOBATh TIOJIyYEHHBIE pE3yNbTaThl C YYETOM 33aJaHHOH TOTPEITHOCTH
U3MEPEHHUI;

coOnrofaTh TMpaBuja TEXHUKHM Oe30MacHOCTH TMpu pabore ¢ 1ab0paTOpHBIM
o0opynoBaHueM;



pa3ianyaTh OCHOBHBIC NMPU3HAKM W3YYCHHBIX (U3MUYECKUX MOJENEH: MarepuaibHas
TOUYKa, aOCONIOTHO TBEPIOE TEJIO0, TOYEUHBIM HMCTOYHUK CBETa, JIy4, TOHKas JIMH3A,
IUTaHETapHast MOZEJb aTOMa, HYKJIOHHAsI MOZIENIb AaTOMHOT'O Spa;

XapaKTepu30BaTh NPUHLUIBI JIEHCTBUS U3YUYEHHBIX MNPUOOPOB U TEXHUYECKHUX
YCTPOMCTB C OMOPOM HA UX OMHUCAHUS (B TOM YHUCJIIE: CIIUOMETP, TaTYUKU MOJOKEHUS,
paccTOSTHUS ¥ YCKOPEHHUS, PaKeTa, 9X0JI0T, OYKHU, TIEPUCKOT, (oToarnmapar, ONTHIECKHUE
CBETOBOJIbl, CIIEKTPOCKOI, JO3UMETp, Kamepa Buibcona), ucmonb3ys 3HaHUS O
CBOICTBax (YM3MUECKUX SIBICHUN U HEOOXOAUMbIE (PU3NYECKUE 3aKOHOMEPHOCTH;
HCIIOJIb30BaTh CXEMbl U CXEMAaTUUHbIE PUCYHKH U3YYEHHBIX TEXHHUUYECKHUX YCTPOWCTB,
U3MEPUTENIbHBIX NPUOOPOB M TEXHOJOTMYECKHX IPOILECCOB IMPH PEHICHUH Y4eOHO-
MPaKTUYECKHUX 3aJ]a4, ONTHUYECKUE CXEMBbI ISl TOCTPOEHUS U300paKEHUN B ILIOCKOM
3epKajie U coouparoiei JIuH3e;

OPUBOJIUTH TMPUMEPHl (HAXOIUTh HMHPOPMAIMIO O TMpUMEpax) MPAKTHIECKOTO
UCIONIb30BaHUsl (M3UYECKUX 3HAHWM B MOBCEJAHEBHOM >KM3HHM [UIsl OoOecreyeHus
0e30macHOCTH TpuU OOpalieHHuH ¢ OpuOOpaMU M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHHUS 3J0pPOBbsi U COOJIIOACHHUS HOPM DKOJOTHYECKOTO TIOBEJICHUS B
OKpYKaroIlleH cpese;

OCYIIECTBIISATh TOWUCK WHpOpManuu (Qu3uveckoro cojaepkanuss B VHTepHeTE,
CaMOCTOSITEIILHO (DOPMYJTHPYSI TTOMCKOBBIA 3ampoC, HAXOIUTh ITyTH OIPEACICHUS
JIOCTOBEPHOCTH TMOJIYU€HHOH UWH(GOpMAllMd Ha OCHOBE HWMEIOIUXCS 3HAaHUN U
JOTIOTHUTEIbHBIX HCTOYHHUKOB;

MCIIOJIb30BaTh MPU BHIMIOTHEHUH YYEOHBIX 3a/IaHUi HAYYHO-TIOMYJISIPHYIO JIUTEPATypy
(bu3NYECKOro CoJep)KaHUs, CIPABOYHBIE MaTepUalbl, pecypchl ceTtu HHTepHer,
BJIQJICTh TMPUEMAMH KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHUs HHPOpPMAIUN H3
OJHOM 3HAKOBOW CHCTEMBI B APYTYIO;

C03/1aBaTh COOCTBEHHBIE TMCHMEHHBIC U YCTHBIE COOOIIEHHS HA OCHOBE MH(MOPMAIHI
M3 HECKOJBKUX HMCTOYHUKOB (DU3MYECKOTO COACPKAHUA, MYOJMYHO TMPEACTaBIATh
pe3ynbTaThl IPOEKTHOW WIIM UCCIEI0BATEIbCKON JESITENIbHOCTH, MPU 3TOM IPaMOTHO
UCIIONIb30BAaTh W3YYCHHBIM MOHATUHHBINA amnmapar H3y4aeMoro pasziena (U3NKH U
COMpPOBOXKAATh BBICTYIUIEHHE INpe3eHTaluueld ¢ Y4ETOM OCOOEHHOCTEM ayIuTOpUu
CBEpPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pa3nen 1. ®usuka u eé poJib B NO3HAHMH OKPY/KAKIIET0 MUpPa
bu6mmoreka [IOK
11 o - 2
vISHKa T HayKa 6 HpHpoae https://m.edsoo0.ru/7f416194
bubmuorexa [JOK
1.2 o 3 2
VISHHCCIHE BEMITHHbL https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAYUYHBIN METO/T TTO3HAHUS 1 bubmorexa LIOK
' i A https://m.edsoo.ru/7f416194
Hmoeo no pasoeny 6
Pa3nes 2. [leppoHayabHbIe CBeIeHUS] O CTPOEHHUH BelllecTBa
bu6mmoreka [JOK
2.1 C 2 1
TPOCHIE BEMIECTa https://m.edsoo0.ru/7f416194
99 JIBU>KeHUE U B3aUMOJICHICTBUE YACTHIL 1 bubmuorexa [JOK
' BEIIECTBA https://m.edsoo.ru/7f416194
bu6 OK
2.3 ArperaTHbIe COCTOSTHUS BEIIeCTBA 2 htP:DSJ,I:I;I/?T:.eeKdaSﬁ).rU 17§416194
Umoeo no pazoeny 5
Pa3nen 3. /IBu:xeHue U B3auMo/jieiicTBUE TeJl
b K
3.1 MexaHndeckoe IBIKEHUE 3 nommorexa O

https://m.edso0.ru/7f416194



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

3.2 Huepuus, Macca, INIOTHOCTD 4 bubmmorexa [IOK
' I, 1 https://m.edsoo.ru/7f416194
bubmuoreka [JOK
. .B 14
33 Cuma. Bupt cun https://m.eds00.ru/7f416194
Hmoeo no pazoeny 21
Pa3znen 4. /laBjienne TBEPABIX TeJ, sKMAKOCTEH U ra3oB
41 Masnenue. llepenaya naBineHus TBEPAbIMU 3 bubnnorexa [HOK
' TeJIaMU, YKUAKOCTAMU U ra3aMu https://m.edso0.ru/7f416194
bu6mmoreka [IOK
4.2
Hlapietine KuakocTh > https://m.eds00.ru/7f416194
bubmuorexa [JOK
4.3 ATmocepHoe fapieHHe 6 https://m.edso00.ru/7f416194
44 JleiicTBHE XKUAKOCTHU U Ta3a Ha NOTPYKEHHOE 5 bubnnoreka [JOK
' B HUX TEJIO https://m.edso00.ru/7f416194
Hmoeo no pasoeny 20
Pa3nes 5. PaGora n MoIHOCTD. JHEprus
bu6mmoreka [JOK
51 Pabora u momtsocTs 3 https://m.edso0.ru/7f416194
5.2 IIpocTele MEXAHU3MBI 6 bubmorexa HOK
' POCTRIC ME 3 https://m.edso00.ru/7f416194
bu6mmorexa [IOK
. M 4
53 CXAMIICCKaL SHepritt https://m.edsoo0.ru/7f416194
Umoeo no pazoeny 13
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM (undposbie)
Ne n/m Konrpoubusie IIpakTuueckue
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3gean 1. TensioBbIe IBJICHUSA
bu6mmoreka [IOK
1.1 C i 7
TPOCHIE M CBOHCTRA BEMECTEa https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 T 22 1 4
CIVIOBLIC HPOLECEht https://m.edsoo.ru/7f4181ce
Hmoeo no pasoeny 29
Pa3nes 2. JinekTpuyecKue H MATHUTHBIE SIBJICHUSA
51 DNeKTpUUYeCKHe 3apsiibl. 3apsHKEHHBIE Tela 7 bubnuorexa [JOK
' U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.2 IT i i 19 1 4
OCTOSTHHBIN AIEKTPUYECKUN TOK https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.3 M 6 1
ATHITHRIC ABICHIA https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
24 C) 4 1
JICKTPOMATHHTHAZ YIS https://m.edsoo.ru/7f4181ce
Umoeo no pazoeny 36
PeszepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 9



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

9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM unpposbIie
Ne n/m P Konrpoubusie IIpakTuueckue (witcpp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3zgen 1. Mexannueckue siBJICHUA
11 MexaHHYeCKOE ABUKEHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' ONHCAHUS https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 20 1 2
SAMOACHETBHE TEl https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3 10 2
AKOHPL COXPATCHIA https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 40
Pa3nen 2. Mexanuyeckne KoJjie0aHUs U BOJHBI
bu6mmoreka [JOK
2.1 M 0 7 3
CRATITTCCRIE KOTEDaHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M .3 8 1 3
CATITTCCRIE BOTHRL. SBYIK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Paspnen 3. DiieKTpOMAarHuTHOE MOJIE U 3JIEKTPOMATHUTHbIE BOJHBI
DIIEKTPOMArHuTHOE MOJIE U bubnmoreka [JOK
3.1 6 2
AJIEKTPOMAarHUTHbIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6
Pa3nen 4. CBeToBbIe AAIBJICHUSA
4.1 3aKOHBI paCIpOCTPAaHEHHUS CBETA 6 2 bubmuorexa [JOK



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

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

4.2 JIuH3BI ¥ 0 CCKHE 00 6 3 Bubmiorexa LIOK
: WH3bI U ONITHYECKUE TPUOOPHI
prbop https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 https://m.edsoo.ru/7f41ada6
Hroro no pazgeny 15
Paszgea 5. KBanToBble siBJIeHUA
bu6mmoreka [IOK
1 nu 4 1
5 CIIyCKaHHE U TIOTJIONIEHHE CBETa aTOMOM https://m.edsoo.ru/7f41a4a6
5.2 Crpoenue aToOMHOro siapa 6 1 bubmorexa LIOK
' P P https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
: A 7 1 1
>3 FICPHPIE peaitiiit https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nes 6. [loBTOpuTe1bHO-00001IaK0 1M MOYJIb
6.1 [ToBTOpenue n 0600IIEHNE COlEPIKAHUS 9 5 bubnuoreka [IOK
' Kypca ¢pu3uku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro 1o pasuery 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 27



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

7 KJIACC
Koanuecrno yacos D1eKTPOHHBIE HUPPOBLIE
Ne n/m Tema ypoka KonrTposbubie IIpakTnueckue Hata oOpa3oBaTe/ibHbIE
Bcero H3y4YeHHus
padoTbI padoThbI pecypcbl
Pa3nen 1. ®u3uka u eé pojib B MO3HAHUM OKPY:KAIOIIero Mupa — 6 4.
®u3nka — HayKa 0 IpUpo/Ie.
1 SIBnennsa npuponsl. dusnyeckue 1
SIBJICHHS
MexaHn4ecKHe, TEIIOBbIE,
2 3JICKTPUYCCKUE, MAaTHUTHBIC, 1
CBETOBBIE, 3BYKOBBIE SIBIICHUS
3 ®dusnuecKue BEIUIHHBI U UX 1
U3MepeHue
Jlabopatopnast pa6ota Ne 1
4 "OnpezeneHne MeHbl JeICHUS 1 1
IIKaJIbI U3MEPUTEIHHOTO Mprudopa”
JlaboparopHas pabota Ne 2
5 "U3mepenne o0bEéMa KUIAKOCTH U 1 1 bubmorexa [IOK
R " https://clck.ru/3CrHLE
TBEPIOTO Tela
Kak ¢usuka u apyrue ecTeCTBEHHbBIE
HAyKH U3y4aloT IPUPOLTY.
6 EcTecTBeHHOHAyUHBIN METO/ 1 bubmorexa HOK

no3HaHus. Onucanue PU3NIecKux
SIBJIEHUH C IIOMOIILIO MOAEIEN

Pa3nen 2. [lepBoHayaibHbIe CBeIeHUS 0 CTPOCHNH BellecTBa — S 4.

https://m.edsoo.ru/ff09f72a

7

Ctpoenue BemiecTBa. OMbITHI, 1

bu6mmoreka [IOK



https://clck.ru/3CrHLE
https://m.edsoo.ru/ff09f72a

JIOKa3bIBAIOIINE TUCKPETHOES https://m.edsoo.ru/ff09fe0a
CTPOCHHE BEIIECTBA
Jlaboparopnas pabota Ne 3 "Omenka
8 JMaMeTpa aToMa METOZ0M PsJIOB (C
UCTob30BaHueM (otorpaduii)”
9 JIB>KeHHE YacCTHI] BEIIECTBA bubmmorexa LIOK
https://m.edsoo.ru/ff0a013e
10 ArperaTHbple COCTOSIHHSI BEIIECTBA
B3anmMocBs3b MeX1y CBOMCTBaMU
BEIIIECTB B PA3HBIX arperaTHbIX
11 COCTOSTHUSIX M MX bubnuorexa [JOK
ATOMHOMOJICKYJISIPHBIM CTPOCHHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX
COCTOSIHAM BOJIbI
Pa3znen 3. /IBu:keHue u B3aumMojaeiicrue Tea — 21 4.
MexaHudeckoe JBHXEHUE.
12 PaBHOMEpHOE I/III[{epaBHOMepHOG bubmorexa IOK
https://m.edsoo.ru/ff0a05c6
JIBIDKCHHE
13 Cxopoctb. EAnHUIB CKOPOCTH bubmorexa HOK
https://m.edsoo.ru/ff0a079c
14 Pacuer nmytu ¥ BpeMeHU IBUKEHUS Bubmiorexa LIOK
https://m.edsoo.ru/ff0a0ae4
Hueprus. 3akoH UHEPITUH.
15 B3a1§1\1410ﬂ61710TBHe TerII:aK MpuYrHa bubmorexa HOK
https://m.edsoo.ru/ff0a0c10
W3MEHEHUSI CKOPOCTH JIBIXKCHHUSI TEJl
16 IInotHOCTH BemiecTBa. PacueT Macchl bubmuorexa [JOK
1 00beMa TeJjIa 1Mo €ro MIOTHOCTH https://m.edsoo.ru/ffOa0fee
17 JlaGopaTtopHnast pabota Ne 4
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«OrnpeneneHye WIOTHOCTU TBEPIOTO
Tena»

Pemmenue 3aga4q mo reme "IlmoTHOCTE

bubmuoreka [JOK

18 BeriecTa" https://m.edsoo.ru/ff0a123c
Cwita KaK XapakTepHUCTHKA
19 B3aNMOJIEUCTBUSA Tell. SIBIIEHUE
tarotenus. Cuiia TSHKECTH
20 Cuna ynpyrocru. 3akoH ['yka
JlaGopartopnast pabora Ne 5
21 «3y4eHune 3aBUCUMOCTH
pactsoxerus (aedopMariim)
MPYKUHBI OT TIPHIIOKCHHOW CHITBD»
BSI3b MEXKIY CHIION TSDKECTHU U
22 ﬁaccoﬁ TenIgBec tena. Pemenue bubmorexa LIOK
https://m.edsoo0.ru/ff0al778
3aga4 o teMme "Cuna tsoxecta”
Cwita TsDKeCTH Ha WX TUTAHETaX.
23 duznueckue Xapalffey;HCTI/IKI/I bubmorexa IOK
https://m.edsoo.ru/ff0al502
TJIaHET
24 N3mepenue cun. JJlunamomerp bubmorexa IOK
https://m.edsoo.ru/ff0al8cc
bu6mmorexa [IOK
2 Bec tena. Herecomocte https://m.eds00.ru/ff0a1778
CrokeHHue IBYX CHII, HallpaBJIECHHBIX
26 10 OJHOH nﬂpﬁ?\:i)ﬁ. ’ bubmorexa HOK
N https://m.edsoo.ru/ff0ala70
PaBHOEliCTBYIOIIASA CHIT
97 Pemrenne 3aa4 mo Teme
"PaBHonelicTBytomas cui"
28 TpeHue CKOIbKEHHS B TPEHNE bubmuorexa [JOK



https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
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nokosi. TpeHue B mpupoie ¥ TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopaTtopHnas pabota Ne 6
«M3ydeHne 3aBUCUMOCTH CHUJIBI
29 Tpe}ill/tllﬁ CKOJILKEHUS OT CHJIBI 1 bubmorexa LIOK
https://m.edsoo.ru/ff0alcc8
JABJICHUS U XapakTepa
COTPUKACAIONIUXCS TOBEPXHOCTEH»
30 Pemenue 3a1au Ha onpenencHue 1
PaBHOJICHCTBYIOIICH CHITBI
Pemienne 3amaq mo Temam: «Bec
31 tenay, «I'paduueckoe n3oOpaxeHue 1 bubnnoreka [JOK
cuiy, «CUjsly, https://m.edsoo.ru/ff0alde0
«PaBHOJEHCTBYIOIIAS CHIT»
Kontponbnas padora Ne 1 mo Temam:
«MexaHHYecKoe JTBHKESHUEY.
32 «Macca, IIIOTHOCThY, «Bec Temay, 1
«I'paduueckoe n300pakeHue Cu,
«Cuabi»
Pa3nen 4. /laByieHne TBEPABIX TeJl, :KUAKOCTeN U 1a3oB — 20 4.
33 Hasnenue. CiocoObl yMEHBIIIEHUS U 1 bubnuoteka [JOK
yBEIUYEHUS TaBJICHUS https://m.edsoo.ru/ff0a20a6
aBJICHUE Ta3a. 3aBUCUMOCTh
34 I[I[aBJIeHI/ISI rasa oT oonéma 1 bubmorexa HOK
’ https://m.edsoo.ru/ff0a2376
TEMIIEPATYpPhI
Ilepenaua maBineHus TBEPABIMU
35 Tenr;len )KIfI[IlKOCTSIMI/I Hu f§3aMI/I. 1 bubmorexa HOK
’ https://m.edsoo.ru/ff0a25b0
3akon Ilackans
JlaBiaeHue B )XHUAKOCTH U rase, bu6mmoreka [IOK
36 . 1
BBI3BAHHOE JICHCTBUEM CHJIBI https://m.edsoo.ru/ff0a2718



https://m.edsoo.ru/ff0a1b9c
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TAXKECTHU

37 Pemenwne 3agau mo teme «JlaBieHue bu6mmoreka [IOK
B )KMJIKOCTH | rase. 3akoH Ilackaisy https://m.edsoo.ru/ff0a2826
bu6mmoreka [IOK
38 Coobuatommecs cocy s https://m.edsoo.ru/ff0a2970
39 I'unpaBnuaeckuii mpece Bubmorexa LIOK
https://m.edsoo.ru/ff0a3136
40 Manowmetpsi. [TopuineBoit
YKUJIKOCTHBIN HacoC
AtMmocdepa 3eminu. [Ipuannsl
CyIIIECTBOBaHUS BO3 HOM
41 o}gcl)lnoqxn 3emMiu. 3;3};IHCIHMOCTL bubmorexa LIOK
https://m.edsoo.ru/ff0a2b5a
aTMOC(EpHOT0 JIaBJICHUSI OT BBICOTHI
HaJ[ ypOBHEM MOPS
42 Bec Bo3nyxa. ATmochepHoe bubnuoreka [IOK
JIaBIICHNE https://m.edsoo.ru/ff0a2b5a
43 N3mepenue armocgepHoro bubnnoreka [JOK
napnenus. OnsiT Toppuuerm https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTBH aTMOC(HEPHOTO
44 JaBJICHUA OT BI)ICOTIE)HI:IJI YPOBHEM Bubmorexa IOK
https://m.edsoo.ru/ff0a2fc4
Mopst
Bapomertp-anepouns. AtmochepHoe bubnuoreka [IOK
45
JABJICHHUE HA Pa3IMIHBIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3agad mo teme
"AtMmochepHoe naBieHue"
JleiicTBHE KUAKOCTH U Ta3a Ha BuGmorexa [IOK
47 MOTPYKEHHOE B HUX TEJIO.

ApxumenoBa cuia

https://m.edsoo.ru/ff0a3276
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JlaboparopHuas pabota Ne 7
48 «Ornpenenenre BhITAIKUBAIOIECH bu6mmoreka [IOK
CHUIBI, IEUCTBYIOIICH Ha TEJIO, https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B KUJIKOCTBHY
49 Pemenue 3agau Ha pacuer
BBITAJIKUBAOIICH CHIIBI
50 [InaBanue Ten bubmorexa LIOK
https://m.edsoo.ru/ff0a3a96
Pemenue 3agau mo remam:
51 «lnaBanue cynos. bu6mmoreka [IOK
BosnyxorutaBanuey, «JlaBieHue https://m.edsoo.ru/ff0a3654
TBEPIBIX TEJ, )KUJIKOCTEH U Ta30B»
KonTponbnas padorta Ne 2 o reme
52 «/laBneHne TBepabIX TET,
JKUJKOCTEH U Ta30B»
Pa3nesn 5. PaGora m MomiHOCTh. JHeprus — 13 4.
bu6mmoreka [JOK
>3 Mexarmecias pabora https://m.edsoo.ru/ff0a3f82
54 MomsocTts. EAUHUIIBEI MOIIHOCTH bubmorexa HOK
https://m.edsoo.ru/ff0a3f82
55 Pacuet momiHOCTH, pa3zBuBaeMoit
TIPH MTOIbEME TIO JICCTHHUIIS
56 IIpocteie Mexanu3msl. Poiyar.
PaBHOBecue cuil Ha peruare
Peruaru B TexHUKe, OBITY U TIPUPOJIE.
57 JlaGopatopHnast pabora Ne 8 bubnuoreka [IOK
«MccnenoBanue yciaoBuii https://m.edsoo.ru/ff0a478e
PaBHOBECHSI phIUara



https://m.edsoo.ru/ff0a33fc
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58

Pemenue 3amau o teme «Y CIIOBUSA
paBHOBECHUS pbIUara

bubmuorexa [JOK
https://m.edsoo.ru/ff0a48a6

59

60

61

Koaddunment noneznoro neicTBust
MeXaHU3Ma

JlaGopaTtopnas pabora Ne 9
"U3mepenne KIIJI HakonHOM
IJIOCKOCTH"

Pemtenne 3agau mo treme "Pabora,
MomHocTh, KITJT"

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

62

MexaHnyeckas SHeprusi.
Kunerndeckas n noreHuuanbHas
DHEPIHUs

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4252

63

64

3aKOH COXpaHEHUSI MEXaHUYECKOM
SHEPTUU

Pemenue 3amay nmo teme «Pabdora u
MOIIHOCTb. DHEPTUSD)

bubmuorexa [JOK
https://m.edsoo.ru/ff0a4360

65

66

67

KonTpoabHnas padora Ne 3 o teme
«PaboTa 1 MOIIHOCTb. DHEPTUS»

PesepBHslit ypok. Pabora ¢ Tekctamu
o TeMe ""Mexannmueckoe aBHKeHHE"

PesepBHrlit ypok. Pabora ¢ Tekctamu
1o teMe "JlaBineHue TBEPABIX TE,
JKUJKOCTEN U ra3oB"

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

bubmuorexa [JOK
https://m.edsoo.ru/ff0a4ffe

68

PesepsubrIit ypok. PabGora ¢ Tekctamu
no TeMe "Pabora. MoiHOCTb.
Oneprus"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

68
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8 KVIACC

KoaunuecTBO 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Jara
Ne i/ Tema YpoOKa KOHTpOJILHLIe HpaKTI/I‘lCCKI/Ie oﬁpasosaTeJIbele
Bcero U3YYEeHUsS
padoTbI padoThbI pecypcol
Paspnen 1. TeruioBble siBienus — 29 y.
OCHOBHBIE TIOJIOKEHUS
1 MOJIEKYJIIPHO-KUHETUYECKON 1 bubnuoreka [IOK
TECOPHH U MX OIBITHBIE https://m.edsoo.ru/ff0a5256
MOITBEPKICHUS
2 Macca u pa3mep aToOMOB U MOJIEKYT 1
Mogenu TBEPIOro, JKUAKOTO U
3 ra3§o6pa3H011)"I([) CO(’:TOHII{[HFI 1 bubmorexa LIOK
https://m.edsoo.ru/ff0a540e
BEIIECTBA
OOBbsicHEeHHEe CBOWCTB TBEPOTO,
KUAKOTO U ra3000pa3HOTro
4 COCTOSIHMI BElIeCTBa HA OCHOBE 1
MOJIOKEHUN MOJIEKYJIIPHO-
KMHETUYECKOU TEOPUH
5 Kpucramnmmueckue u amopgHbie 1 bubnuoreka [IOK
Tena https://m.edsoo.ru/ff0a5800
6 CmaunBaHuE U KalTHJUISIPHOCTb. 1 bubnnoreka [JOK
[ToBepXHOCTHOE HATSHKEHHE https://m.edsoo.ru/ff0a5530
7 TemoBoe paclIiupeHHe U CKaTue 1 Bubmorexa IOK
https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b TeMnepaTypbl
8 CO CKOPOCTBIO TEIIOBOTO 1

JIBIKECHUS YaCTHI]



https://m.edsoo.ru/ff0a5256
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Buytpennss sneprus. CriocoOsr

bubmuorexa [JOK

o U3MEHCHHS BHYTPEHHEH SHEPTrUu https://m.edsoo.ru/ff0a5¢c60
bubmuoreka [JOK
10 Buast Terionepeatn https://m.edsoo.ru/ff0a6412
[IpakTHueckoe UCIOIb30BaHUE
1 TEIJIOBBLIX CBOMCTB BEIIECTB U bu6mmoreka [IOK
MaTepPHaoB B IEIIX https://m.edsoo.ru/ff0a65c0
AHEprocOepexreHUs
12 KomunuectBo TemnoTel. Y eabHas bu6mmoreka [IOK
TEII0EMKOCTD https://m.edso0.ru/ff0a6976
o | S
https://m.edsoo.ru/ff0a7088
paBHOBeECHE
JlaGopaTtopHnast pabota Ne 1
14 "UccnenoBanue siBICHUS bu6mmoreka [IOK
TEII000MEHa TP CMEITMBAHUH https://m.edsoo.ru/ff0a6a98
XOJIOHOM U Topsiueit BOAbI"
Pacuer konmdecTBa TETUIOTHI,
15 HEO0OXOMMOTO JIJIsi HarpeBaHUs
TeJa ¥ BBIISISIEMOTO UM TTPH
OXJIAXKICHUH
JlaGopaTopnas pabora Ne 2
16 "OHpEI[eJ‘II;HI/IC I;)/ILCHBHOﬁ bubmorexa HOK
| https://m.edsoo.ru/ff0a6bb0
TEIUIOEMKOCTH BEIIECTBA
17 DHeprus ToIMBa. Y 1eiabHas bubnmoreka [JOK
TEIJIOTa CTOPAHUS https://m.edsoo.ru/ff0a7b5a
18 [InaBnenune u oTBEpAECBAHUE bu6mmoreka [IOK

KPUCTAINIMYCCKUX TECIIL. yI[eJ'ILHaSI

https://m.edsoo.ru/ff0a71d2
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TCIJIOTA IJIaBJICHU A

19

20

JlaGopaTtophnast pabota Ne 3
"Omnpeznenenue yaeabHOU TETIOThI
IUIaBJICHU JIpaa"

[TapooOpa3oBaHue U KOHICHCALIUS.
Ucnapenue

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a740c

21

Kunenne. Y nenpHas Tennora
apooOpa3oBaHus U KOHICHCAIIUH.
3aBUCHUMOCTb TEMITEPATYPhI
KHUIICHHUS OT aTMOC(epHOTO
JTaBJICHUS

bubmuorexa [JOK
https://m.edsoo.ru/ff0a786¢

22

Pewmenne 3anaud Ha pacuer
KOJIMYECTBA TEIIOTHI
napooOpa3oBaHMs U KOHJCHCALIUU

23

BuaxxHOCTB BO311YXA.
JlaGopaTtopHnast pabota Ne 4
"OnpezeneHne OTHOCUTEIBHOU
BIIQXKHOCTH BO3ayxa"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a7628

24

25

26

Pemenue 3agau Ha onpeneneHne
BJI&KHOCTH BO3/lyXa

[IpuHIMIBEI PaOOTHI TETLTOBBIX
neurareneif. [lapoBas TypOuHa.
JIBurarenb BHYTPEHHETO CTOPAHUS

KII/I TersioBoro aBUraTess.
TenoBble ABUTATENN U 3aIUTA
OKpYXKarolle cpebl

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

27

3aKOH COXpaHEeHHMsI U MTPEBPALCHHS
SHEPrUU B TEIUIOBBIX MPOIIEccax
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[ToaroroBka K KOHTPOJILHOU paboTe

28 1o Teme "TemIoBbIe SABICHHUS. 1 bu6mmoreka [IOK
V3MeHeHre arperaTHbIX COCTOSHUI https://m.edsoo.ru/ff0a83f2
BellecTna"
KonTponpHas padora Ne 1 mo Teme
" P P bubnuorexa LIOK

29 TemnmoBelie sBneHus. MamMeHeHue 1

arperaTHbIX COCTOSIHMI BemecTna'

https://m.edsoo.ru/ff0a86ae

Pa3nen 2. DaekTpuyeckue 1 MAarHUTHbIE siBJIeHUs — 36 4.

Onexrpuszanus Ten. J[Ba poga

30 1
JEKTPUUECKUX 3apsi/ioB
31 DnexTpu3anus TeJa UHAYKUUENH U 1
IIPU COIPUKOCHOBEHUH
39 BzaumopeiicTBue 3apssKeHHBIX TEII. 1 bu6mmoreka [IOK
3akon Kynona https://m.edsoo.ru/ff0a87e4
DNEKTPUYECKOE TOJIE.
33 Hanps>keHHOCTB 2IEKTPUYECKOTO 1 bubnuoreka [IOK
noJyst. [IpuHIMn cyneprno3uuum https://m.edsoo.ru/ff0a8a0a
INEKTPUUYECKUX MOJIEH
Hocurenu snekTpudeckux 3apsaoB.
34 OnemeHTapHbIN 3apsan. CTpoeHue 1
aToMa
[TpOBOAHMKY U TUAIIEKTPUKH.
35 3;<OH l(joxpaHe:IIm aneKI;queCKoro 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0a8ef6
3apsaja
36 Pemenne 3a1au Ha npuMeHeEHNE 1 bubnnoreka [JOK
CBOMCTB DJICKTPUUECKHX 3aps/I0B https://m.edsoo.ru/ff0a90cc
37 DIIEKTPUUECKHI TOK, YCIOBHS €r0 1 bubnmoreka [JOK

cyuiectBoBanus. MictouHnku

https://m.edsoo.ru/ff0a95a4
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SJICKTPHUYCCKOI'0 TOKa

38 JleiicTBuS 3IEKTPUIECKOTO TOKA bubamorexa IOK
https://m.edsoo.ru/ff0a96b2
39 JlericTBUE AIEKTPUYECKOTO MOJIs HA
MPOBOJAHUKY U TUAIIEKTPUKU
40 DNIEKTPUYECKHUM TOK B METAJLIaX, bubmmoreka [JOK
JKHJIKOCTSIX M ra3ax https://m.edsoo.ru/ff0a9838
41 DnekTpuyeckas Lemb U e€
COCTaBHBIC YaCTH
42 Cuiia Toka. DJIEeKTpUUYECKoe bubnnoreka [JOK
HanpspkeHue. BoasTMerp. https://m.edsoo.ru/ff0a8bd6
CormnpoTHuBiIeHHE TPOBOTHUKA.
43 ‘YﬂeELHoeconpOTi;ne;;e Bubnuorexa LIOK
https://m.edsoo.ru/ff0a%e14
BEII[ECTBA
JlaGopaTtopnast pabota Ne 5
"3aBUCUMOCTD IIEKTPUIECKOTO
44 COHpOTHBHeHHﬂDPSELHHHKaOTGFO bubmorexa LIOK
https://m.edsoo.ru/ff0aa738
JUTHHBI, IO/ TTOTICPEIHOTO
cedeHus u marepuana”
3aBUCHMOCTH CHJIBI TOKA OT
45 HanpspbkeHus. 3akoH Oma Juist Bubmiorexa LIOK
https://m.edsoo.ru/ff0aa738
ydacTKa Ienu
Pemenue 3amay mo Teme
46 «SHCKTquézKOCCOHpOTHBHeHHe. bubamorexa LIOK
https://m.edsoo.ru/ff0aad4a
3akon Oma aJ1g y9acTKa 1enm»
[MocnenoBarensHOE U BuGmiorexa LIOK
47 MapajuleIbHOE COETUHEHHUS

MIPOBOJHUKOB

https://m.edsoo.ru/ff0aa04e
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JlaboparopHuas pabota Ne 6
"[IpoBepka mpaBuiIa CIOKEHUS

48 HaIpsHKEHUN TIPH
MOCJIeI0BATEILHOM COEIMHEHUU
JIBYX PE3UCTOPOB"
JlaboparopHuas pabota Ne 7
49 "[IpoBepka mpaBuiia il CUJIbI TOKA bubnmnoreka [JOK
IpHY HapajIeIbHOM COEAMHEHUH https://m.edsoo.ru/ff0aaa58
pe3uctopon”
Pemenue 3aga4u Ha npUMEHEHUE
50 3aKOHA OMaﬂzmﬂ paBJII)I/I‘IHOI‘O bubmmoreia LIOK
https://m.edsoo.ru/ffO0aadle
COEIMHEHUS IPOBOIHUKOB
Pabora u mourHOCTH
51 aneKTqueCKI(I)Iro TOKa. 3aKOH bubmmorexa LIOK
https://m.edsoo.ru/ffOaaf8a
[xoyns-Jlenna
JlaGopaTopnas paGora Ne 8
52 "Onplzz[eﬂl;HHe I1:))3160TL.1 U bubmorexa IOK
. https://m.edsoo.ru/ff0ab3e0
MOIIIHOCTH 3JIEKTPUUYECKOTO TOKA
DIIEKTPUUYECKHE LIETTH U
53 HOTPEOUTETH FITEKTPHUUECKON bubnuorexa [IOK
sHepruu B ObiTy. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMBbIKaHUE
[ToaroroBka Kk KOHTPOJILHOU paboTe
1o TemMe "DIEeKTpUUECKHe 3apsiabl.
54 3apsKEHHbIE TeJIza U UX i bubmorexa IOK
N . https://m.edsoo.ru/ff0abd2c
B3auMoecTBus. [locTosHHBIN
AIEKTPUYECKHUM TOK"
55 Kontponbnas padora Ne 2 o teme bubnuoreka [IOK

"DnexTpuueckue 3apsabl.

https://m.edsoo.ru/ff0abea8
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https://m.edsoo.ru/ff0abea8

3apspKeHHbIE Tela U UX
B3auMonencTBus. I1oCTOSHHBIH
ANIEKTPUYECKUM TOK"

ITocTossnabIe MAarHuThbl, UX

56 .
B3aUMO/JICCTBUE

57 N3ydenue noseil moCTOSTHHBIX bubmuorexa [JOK
MarHuTOB https://m.edsoo.ru/ff0ac3d0
MarsuTtHoe mojie. MarautHoe noJje

58 3eMJIM ¥ €ro 3Ha4YCHUE ISl )KU3HU Bubmmorexa LIOK

https://m.edsoo.ru/ff0acOba

Ha 3emJie
OmpIT DpcTena. MarauTHoe mose

59 3JIeKTpHIZeCKI(l)r0 TOKa MarauTHoe bubnuorexa LIOK

https://m.edsoo.ru/ff0ac1d2

M0JIe KaTyIIKA C TOKOM
[IpuMeHeHue >eKTPOMarHuToB B
texHuke. JJaboparopnas padota Ne bubnnoreka [JOK

60 .
9 "Usyuenue neHCTBHSI MATHUTHOTO https://m.edsoo.ru/ff0ac74a
MOJIsI HA IPOBOJIHHK C TOKOM"
DIIEKTPOABUTATEIb IOCTOSTHHOTO

61 Toka. Mcrionb30Banue bu6mmorexa [IOK
9JIEKTPOJBUTATENICH B TEXHUYCCKHUX https://m.edsoo.ru/ff0ac86¢c
YCTPOMCTBAX U HA TPAHCIIOPTE.
Oneitel @apanes. 3akoH

62 IIEKTPOMArHUTHOW MHIYKIIMH.
IIpaBuno Jlenna
Onekrporerepatop. CriocoObl

63 MOJIYYEHUS IIEKTPUUECKON

SHEPruM. DJIEKTPOCTAHIIUU Ha
BO300HOBJISIEMBIX UCTOYHUKAX



https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

SHEPrUuu

[ToaroToBKa K KOHTPOJIBHOM paboTe
64 1o Teme "DIEeKTPUUYECKUE U 1
MarHuTHBIC SIBJICHUS"

Kontponbnas padora Ne 3 o teme

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ach14

65 "DJIeKTpUUECKHE U MATHUTHBIC 1
siBIeHUS"
Pe3epB — 3 u.
PesepHsbiit ypok. Pabora ¢
66 TekcTaMu 1o Teme "TeruioBkie 1
siBICHUS"

Peseprurlit ypok. Pabora ¢

67 TekcTaMu 1o TeMe "[locTosHHBIH 1
ANEKTPUIECKUIN TOK"
PezepBHblit ypok. Pabora ¢

68 TEKCTaMH 110 TeMe "MarduTHele 1
siBjIeHus"

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

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

OBIIEE KOJIMYECTBO YACOB I10

[NPOTPAMME o8



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

9 KJIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne Jlara
Tema ypoxa Konrposbusie IIpakrunyeckue oOpa3oBaTe/IbHbIE
n/n Bceero H3yYCHUsS
padoThbI padoTbI pecypcbl

1 MexaHuueckoe JBUKEHHE. 1
MarepuanbHas TOUKa
Cucrema orcuera. OTHOCUTEIBLHOCTD bubmuorexa [JOK

2 1
MEXAHUYECKOTO JBUKCHHUS https://m.edsoo.ru/ff0ad474
PaBHOMepHOE npsAMoOnMHEHHOE bubnnorexa [HOK

3 1
JIBHYKECHHE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOe npsaMonuHeHOe

4 nBwxeHne. CpeHsis U MTHOBEHHas 1
CKOPOCTh

5 IIpssMONMHENHOE PAaBHOYCKOPEHHOE 1 bubnuoreka [IOK
JIBIDKEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CxopocThb MPSIMOJIMHEIHOTO

6 PaBHOYCKOPEHHOTO JIBH)KCHUS. 1
I'paduk ckopoctu
JlaGopaTtopHnast pabota

7 "OnpenenieHne yCKOPEHUS Tella MpU 1 1 bubnuorexa [JOK
PaBHOYCKOPEHHOM JIBUKECHHUH 10 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM 1u1ockocth"”

3 CBobOonHoe nageHue Tei. OnbIThI 1
lanunes
PaBHOMEpHOE ABMXKEHUE TIO

PHOS A bubnmoreka [JOK
9 okpyxHoctu. [lepuoa u yacrora 1

oOpamienus. JIuneinas u yriaosas

https://m.edsoo.ru/ff0ael76



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

CKOPOCTHU

10 LleHTpOoCTpEMHUTEEHOE YCKOPEHHE
1 IIepssiit 3axk0oH Hprotona. Bektop bubmuoreka [IOK
CHUJTBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroTona. bubmumoreka [IOK
PaBHozelicTByOIIAs cuita https://m.edsoo.ru/ff0ae72a
13 Tpetuii 3akon HeroToHa. bubnunoreka [JOK
Cyrneprno3unus Cui https://m.edsoo.ru/ff0ag982
14 Pewenne 3a1au Ha npuMeHeHue bubnnorexa [HOK
3akoHOB HproToHa https://m.edsoo.ru/ff0aeb6c
bubnnorexa [HOK
15 Crra ynpyrocti. 3akor Tyia https://m.edscL)E).ru/fanecaZ
16 Pemenue 3amxau no teme «Cuna
YIPYTOCTH
17 fgi;ziﬁﬁ?ﬁ::;ocm bubmorexa HOK
https://m.edsoo.ru/ffO0aee28
IPYKUHBDY
bubnnorexka [JOK
18 Cruma Tperi https://m.edsi.ru/fanf738
19 Pemenue 3agau no reme «Cuna bubmuorexa [JOK
TPEHUS» https://m.edsoo.ru/ff0afa26
20 %ﬁ;ﬁiiﬁz iii;EHHHCHTa bubamorexa IOK
. https://m.edsoo.ru/ffOaf8be
TPEHUSI CKOJIbKCHHUS
21| Hisovons, Cara yupyrocrs. Gara biGmorexa LIOK
| https://m.edsoo.ru/ff0afb8e
TpPECHHUS
22 Cwita TsDKeCTH Y 3aKOH BCEMHUPHOTO bubnuorexa [JOK



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e

TATOTEHUS. Y CKOpEHUE CBOOOIHOTO

MageHus

https://m.edsoo.ru/ff0af044

JIBr>KEHUE TENl BOKPYT

23 IPaBUTALOHHOIO LIEHTPa
(Conneunas cucrema). ["anakTuku
Pemenwne 3agau mo teme "Cuna
24 TSDKECTH U 3ﬂaKOH BCEMHUPHOT'O bubmmorexa LIOK
. https://m.edsoo.ru/ff0af5f8
TSATOTCHHS
o5 [TepBast kocmMu4ueckasi CKOPOCTb. bubnnoreka [JOK
HeBecoMocTh 1 mieperpys3ku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepuaJIbHOW TOUYKH.
AOCom0THO TBEPIOE TEIIO.
26 PaBHOBeCHE TBé[I))z[I[oro TeJa ¢ Bubmiorexa LIOK
o https://m.edsoo.ru/ff0afe36
3aKpeIIEHHON OChIO BpallleHHUS.
MowmenT cunsl. LlenTp Tsxectu
PaBHOBecue MaTepuaIbHOW TOUYKH.
AOCOoIOTHO TBEPIOE TEIIO.
27 PaBHOBecue TBEpAOTO TENA C
3aKpeIUIEHHON OChIO BpallleHHUS.
MowmenT cunsl. LienTp Tsxectu
28 Pemenne 3agau mo reme "MoMeEHT bu6mmorexa [IOK
cwibl. Lentp tsoxectn" https://m.edsoo.ru/ff0b02b4
IToaroroBka K KOHTPOJIBHOMN paboTe
29 o ?eMe "MexaHHqSCKoe )IBI/IIzKeHI/Ie. bubmmorexa [OK
. https://m.edsoo.ru/ff0b0408
BzaumoneiictBue ten"
KonTpomnpHas pabota mo Teme Bumorexa LIOK
30 "MexaHU4eCKOE JIBHKCHHE.

B3aumonetictue Ten"

https://m.edsoo.ru/ffOb06ec



https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec

Nmnynsc Tena. UMImynsc CUIbL.
3aKOH COXpaHECHMsI UMITYJIbCA.

bu6mmoreka [IOK

31 Yrpyroe u Heynpyroe https://m.edsoo.ru/ff0b07fa
B3aUMOJICUCTBHE
32 Pemenue 3agau mo reme "3akoH bubmuorexa [JOK
COXpaHEHUs UMITyJbca" https://m.edsoo.ru/ff0b096¢c
33 PeaktuBHOE JIBIKEHHE B TIPUPOJIC U
TEXHHUKE
34 Mexannueckas paboTa U MOIITHOCTh bubmorexa [IOK
https://m.edsoo.ru/ff0b0a84
35 PabGoTa critbl TSDKECTH, CHITBI bu6mmoreka [IOK
YIPYTOCTH M CHJIbI TPCHUS https://m.edsoo.ru/ff0b0db8
JlaGopaTopHnas pabota
36 «Omnpenenenne pabOThI CHIIBI TPEHUS
IIPH PAaBHOMEPHOM JIBHKCHHH TeJIa
10 TOPU3OHTATEHOM ITOBEPXHOCTH
37 CBs13b SHEpruM U paboTHI.
[ToTeHuuanbHas SHEPTUS
38 Kunernueckas sneprus. Teopema o bubnnorexka [JOK
KUHETHYECKOU IHEPTUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHsI SHEPTUU B
MEXaHHUKE
JlaboparopHas pabota «3ydenue bubnmoreka [JOK
40
3aKOHA COXPAHEHUS SHEPTUI» https://m.edsoo.ru/ffOb12fe
41 KonebarenpHoE NBHKEHHUE B €TO bu6mmorexa [IOK
XapaKTEePUCTUKU https://m.edsoo.ru/ff0b1858
42 3aryxaromye KojaeOaHusl. bu6mmoreka [IOK

BrinyxneHHbIC KOJICOaHUSI.

https://m.edsoo.ru/ff0b20f0



https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0

Pe3onanc

43

44

MaremaTnyeckuil U Npy>KUHHbBIN
MasTHUKU

VYpoxk-uccienoBanue «3aBUCUMOCTb
nepuo/ia KojeOaHui OT KECTKOCTH
MIPY>KUHBI U MacChl TPy3a»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b197a

45

[IpeBpamienue 3aepruu npu
MEXaHUYECKUX KOIeOaHUsAX

46

47

48

49

JlaGopaTtopHnast pabota
«OrmpeienieHue 9acToThl U eprojIa
KOJICOAHUH TIPYKHUHHOTO MasTHUKA

JlaGopaTtopHnas padora «IIpoBepka
HE3aBHCHUMOCTH MEepPHOJIa KoJeOaHmi
rpy3a, MOJBEIICHHOTO K HUTH, OT
MaccChl Tpy3a»

Mexannueckue BoJHbI. CBOMCTBa
MeXaHU4YecKuX BOJH. [IpoonbHbIe 1
MOTIEPEYHbIE BOJTHBI

MexaHn4decKre BOJIHBI B TBEPIOM
tene. CelicMUYeCKUe BOTHBI

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

bubmuoreka [JOK
https://m.edsoo.ru/ff0b197a

bu6nmoreka [JOK
https://m.edsoo.ru/ff0b21fe

50

51

52

3Byk. Pacnipoctpanenue u
OTpakeHHE 3BYyKa
Ypok-uccnenoBanue "Habmonenue
3aBUCHMOCTH BBICOTHI 3ByKa OT
4acTOThI"

I'pomMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC

53

VYabTpa3Byk U nH(GpPa3ByK B IpUPOJIE

bu6mmoreka [IOK



https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe

U TCXHHUKE

https://m.edsoo.ru/ff0b23ca

[ToaroToBKa K KOHTPOJIBHOM paboTe

bubnmoreka [JOK
54 10 TeMe "3aKOHbBI COXPaHEHUSI. https:/m.e dS(EfJ U/ 0b25f0
Mexannueckue KoineOaHusi U BOJHBI" — '
KonTponbhas pabota no teme
55 "3aKOHBI COXpPAHCHHUS.
Mexannueckue KoieOaHusi U BOJTHBI"
56 DJIEKTPOMAarHUTHOE IOJI€. bubnnoreka [JOK
JIEKTPOMArHUTHBIE BOJHBI /m. :
6) P https://m.edsoo.ru/ff0b2abe
S7 CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH
[IIkana 31eKTPOMAarHUTHBIX BOJIH.
bubmuorexa [JOK
58 Hcnonb30BaHue 3JIEKTPOMArHUTHBIX
. P https://m.edsoo.ru/ffOb2fe6
BOJIH U1 COTOBOH CBSI3U
VYpok-uccnenosanue "M3yuenue
bu6nmoreka [JOK
59 CBOICTB 3JIEKTPOMAarHUTHBIX BOJIH C
HOMOIIbI0 MOGHIBHOTO Teredpora” https://m.edsoo.ru/ff0b2c6c
Pemenue 3agau Ha onpeneneHne
60 YaCTOTHI U JJIUHBI
AIEKTPOMATHUTHOW BOJIHBI
DJIEKTpOMarHuTHas Ipupo/ia CBETA. 56 ITOK
nOJIHOTEeKA
61 CkopocTb cBeTa. BoiHOBBIC
P https://m.edso0.ru/ffob31d0
CBOICTBa CBeTa
Hcrounuku ceera. [Ipsmonunennoe
bubmuoreka [JOK
62 acIpoCTpaHEHUE CBETa. 3aTMEHUS
g poctP 1 https://m.edsoo.ru/ff0b3658
oyHIA ¥ JIyHBI
3aKoH OTpa)K€HUs CBeTa. 3epKaia.
bubnmoreka [JOK
63 Pemienue 3a1a4 Ha mpUMeHEHUE i

3aKOHa OTpaAXCHUSA CBCTA

https://m.edsoo.ru/ff0b38c4



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4

[Ipenomiienue cera. 3akoH

bubmuorexa [JOK

o4 IpeJIOMIIEHHUS CBETa https://m.edsoo.ru/ffOb3aea
[ToHOE BHYTpPEHHEE OTPAKCHHE
cBera. Mcrnonp30BaHue MOJHOTO bubnmoreka [JOK
65
BHYTPEHHETO OTPaKCHHS B https://m.edsoo.ru/ff0b3c5c
ONITHYECKUX CBETOBOJIAX
JlaGopaTopHnas pabota
"UccnenoBanue 3aBUCMMOCTH yTJIa
66 IPEJIOMIJICHUS] CBETOBOTO JIyda OT
yria rajgeHus Ha rpaHule "Bo3ayX-
cTexno""
Hcnonp30BaHne IOTHOTO
67 BHYTPEHHETO OTPaKCHUS:
CBETOBO/IbI, OIITHKOBOJIOKOHHAS
CBSI3b
68 JIunzel. OnTHyeckas cuia JIMH3bI Bubmiorexa LIOK
https://m.edsoo.ru/ffOb3f2c
69 [Toctpoenne n300paXkeHUi B JIMH3AX Bubmorexa IOK
https://m.edsoo.ru/ffOb444a
JlaGopaTtopHnast pabota
70 "Onpenenenne GOKyCHOTO bubnuorexa [JOK
PacCTOSIHUS U ONITHYECKOM CHITBI https://m.edsoo.ru/ff0b4206
coOuparorien THH3bI"
bu6mmorexa [IOK
71 OnrTryeckne TUH30BbIe TPUOOPHI httos://m.edsoo.ru/ffoc0aTe
79 I'ma3 xak onTuyeckas cucrema. bubmuorexa [JOK
3peHue https://m.edsoo.ru/ff0b4684
73 HedexTsl 3penns. Kak coxpaHuTh



https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684

3peHue

PasnosxeHue 6eoro cBera B CIICKTP.
Onbitel Herorona. Cnoxenue

bubmuorexa [JOK

& CHEKTPAIbHBIX IIBETOB. [lucrepcus https://m.edsoo.ru/ffOc0f4c
cBeTa
JlaGopaTtopHas padota "OMbITHI 11O
A3JI0’KEHUI0 OEJIOT0 CBETA B CIIEKT
75 i BOCIPHSATHUIO I[BETA MPEIMETOB ’ bubmorexa [JOK
https://m.edsoo.ru/ffOcOe2a
1pY UX HAOJIIOICHUH Yepes
[BETOBbIC (HOMIBTPHI"
BoxHoBbIe cBolicTBa cBeTa:!
76 JUCIIepCcusi, THTEpPEPECHIINS 1
T paKIUs
77 OmneiTel Peszepdopaa v mianerapHas bubnunoreka [JOK
MOJIeJIb aTOMa https://m.edsoo.ru/ff0c12a8
78 IToctrynater bopa. Moaens atoma
bopa
Hcnyckanue U MOrionieHue cBeTa
79 aTONi]OM. KBaHTHLI HHLueﬁanHe bubmmoreia LIOK
https://m.edsoo.ru/ff0c144c
CIIEKTPBI
Ypok-npaktukym "Habmronenue bubnmoreka [JOK
80
CHEKTPOB UCITyCcKaHus" https://m.edsoo.ru/ff0c1550
81 PagnoakTHBHOCTE U €€ BHUJIBI bubmmorexa LIOK
https://m.edsoo.ru/ff0c1672
82 CTpoeHune aTOMHOTO siApa. bubmuorexa [JOK
HyknonHast Mmozienb https://m.edsoo.ru/ff0c18ac
83 PannoakTuBHBIE pEBpALCHUS. bubnuoreka [IOK

HN30TOmEI

https://m.edsoo.ru/ff0clal4



https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14

Pemenue 3amau o teme:

bubmuorexa [JOK

84 "PainOaKTHUBHBIC ITPEBpaICHUs" https://m.edsoo.ru/ffOclb4a
85 [Tepuon monypacmana
PannoakTuBHBIE U3ITYyYEHUS B bu6mmoreka [IOK
86
IPUPOJIE, MEIUIIUHE, TEXHUKE https://m.edsoo.ru/ff0c2126
Snepuble peakuuu. 3aKOHBI
87 C(f[XIfaHeHEﬂ 3a11l)s{110130r0 " bubmmoreia LIOK
https://m.edsoo.ru/ff0c1c58
MacCOBOT'O YHCET
88 DHeprus CBSI3u aTOMHBIX SIIIEP. bubnuorexa [JOK
CBsI3b MacChl ¥ SHEPTUH https://m.edsoo.ru/ff0cld7a
89 Pemenue 3agau no teme "SnepHeie
peakuun"
90 Peakuuu cunTe3a u neneHus saep. bubnnorexka [JOK
Ucrounnku sHepruu ConHIa U 3BE3]T https://m.edsoo.ru/ff0c1e88
Snepnas sHepreruxa. [lerictBus
91 pPaIuOaKTUBHBIX U3Ty4YEeHUN Ha
JKUBBIC OpTraHU3MBbI
[ToaroroBka Kk KOHTPOJIBHOU paboTe
92 10 TeMe "DJIEKTPOMarHUTHOE TOJIE. bubnuoreka [IOK
DJIEKTPOMArHUTHBIEC BOJHBI. https://m.edsoo.ru/ff0c223e
KBanToBbie siBeHus"
KonTpomnpHas pabota mo Teme
03 "DNneKTpOMarHuTHOE MOJIE.
DNEeKTPOMAarHUTHBIE BOJHBI.
KBanToBbie siBneHus"
[ToBTOpenue, 06006menue. Pemenue BuGmiorexa LIOK
94 pacyeTHBIX U KaUeCTBEHHBIX 3a]1a4

o teme “B3aumoneiictBue e’

https://m.edsoo.ru/ff0c245a



https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a

[ToBTopenue, 0600mmenue. Pemenne

95 pacyYeTHBIX U KaUYECTBEHHBIX 3a7a4 1 bubmorexa LIOK
https://m.edsoo.ru/ff0c2572
o TeMe “TemioBbie nmpouecch’”
[ToBTopenue, 0600menue. Pemenne
96 pacyeTHBIX U KaUeCTBEHHBIX 3a]1a4 1 bubnmoreka [JOK
o Teme "KIIJ] TermnoBbix https://m.edsoo.ru/ff0c2a22
nsurareaei"
IToBTopenue, 00061cHME. Pemenue
97 pacquII){mx u KaqecHTIBeHHHX 3a1a4 1 bubmorexa [JOK
https://m.edsoo.ru/ff0c2b30
no teme "KIIJI anekrpoycraHoBOK"
IToBTOpenue, o6o0meHue. Pemenne
98 pacqul?{LIX 1/1, Ka‘{eCL”I[lBeHHLIX 3a7a4 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0c2c52
1o Teme “CBETOBBIC SBJIICHUS
[ToBTOpeHue, 0600eHNe. PaboTa ¢
99 TeKCTallz\)/II/I no’TeMe {gaKOHH 1 Bubmmorexa LIOK
N https://m.edsoo.ru/ff0c2d6a
COXPaHEHUS B MEXaHHUKE
IToBTOpenue, 06001eHNE. PaboTa ¢
100 TeKCTazH/I 10 TEME 'I'I;{one6aHH;1 i 1 Bubnuorexa LIOK
| https://m.edsoo.ru/ff0c2e82
BOJIHEI
IToBTOpenwue, o6o6menue. Pabora ¢
101 TeKCTallf\)/II/I no’TeMe 'I'HCBeTOBLIe 1 bubmmorexa [OK
| https://m.edsoo.ru/ff0c3044
SIBJICHUS
[ToBTropenue, 0600meHue. Pabora ¢
102 TekcTaMu 1o TeMe "KBaHToBas u 1
snepHas ¢puzuka"
OBUIEE KOJIMYECTBO YACOB I10 102 15

[NPOT'PAMME
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YYEBHO-METO/IMYECKOE OBECHEYEHME OBPA3OBATEJBLHOI'O
MPOLIECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI JIJI51 YYEHUKA

o @usuka, 7 xnacc/ Ilepprmkun M.M., UBanoB A.U., AxuuoHepHoe OOIIECTBO
«M3narenbctBO «lIpocBemenue»

o @usuka, 8 xmacc/ Ilepprmkun M.M., UBanoB A.W., AxuuonepHoe 0OIIECTBO
«M3narenbcTBO «lIpocBemenue»

o ®wusuka: 9-if kiacc: 6a30BbI ypoBeHb: y4ueOHHK, 9 kmacc/ [lepeimkun M. M.,
I'ythuk E. M., HUBanoB A. U., IlerpoBa M. A., AxumoHepHOE OOIIECTBO
«M3parenscTBO «lIpocBemienune»

METOAUYECKHUE MATEPHUAJIBI V1A YYUTEJIA

e  O@uszuka. JIumaktudeckue wMartepuanbl kK ydeOHuKy A.B. Ilepermkuna. 7
kiacc/Mapon A.E., Mapon E.A. « ®usuka. COOpHHUK BOIIPOCOB U 33/1a4y K yueOHHKY A.B.
[Neprimkuna. 7 knacc/Mapon A.E., Mapon E.A., TTo3oiickwuii C.B.

e  Ousuka. [lumarnoctuueckue paboTel kK yueOHuKy A.B. Ilepwimkuna. 7
knacc/lllaxmarosa B.B., lledep O.P.

° ®usuka. Tectrl. 7 kinacc/Xannanos H.K., Xannanosa T.A.

e ®dusuka. Meroanueckoe mocobue K yueOHuky A.B. Ileppimkuna. 7
knacc/@unonosuy H.B.

o O@msuka. [unmaktuueckue marepuanbl K yueOHMKy A.B. Ilepprmkuna. 8
kinacc/Mapon A.E. , Mapon E.A. « ®usuka. COOpHHK BOIPOCOB M 33134 K yuyeOHUKY A.B.
[Teprrmkuna. 8 kmacc/Mapon A.E., Mapon E.A., ITo3oiickuii C.B.

e  ®dusmka. [lmarHoctumueckwe paboTel kK yueOHUKY A.B. Ilepeimkwmna. 8
knacc/lllaxmarosa B.B., lledep O.P.

e  @wusuka. Tectnl. 8 knacc/Xannanos H.K., Xannanosa T.A.

e ®dusuka. Meroauueckoe mnocobue K yueOHuky A.B. Ileppimkuna. 8
kiacc/Punonosuy H.B.

e  ®uzuka. Jlunakruueckue marepuanbl Kk yueOHuky A.B. Ileppiukuna, E.M.
['yrauk. 9 knacc/Mapon A.E., Mapon E.A.

e  ®uzuka. COOpHUK BOMpocoB U 3anady K yueOHuKy A.B. Ilepwiukuna, E.M.
I'yrauk. 9 knacc/Mapon A.E., Mapon E.A., I1o3oiickuii C.B.

e  ®wusuka. Tectrl. 9 knacc/Xannanos H.K., Xannanosa T.A.

o  @usuka. Meroauyeckoe mnocobue k yueOHuky A.B. Ileprimkuna, E.M.
I'yrauk. 9 knace/I'yrauk E.M., Yepnukosa O.A.

HUADPPOBBIE OBPA3OBATEJIBHBIE PECYPCbl M PECYPCbl CETH
HUHTEPHET
e  Poccuiickas anekTpoHHas mkona. Pexxum mpocryna: https://resh.edu.ru/
e  UurepHerYpok. Pexxum gocryma: https://interneturok.ru/
e  DiekTpoHHbIe yueOHUKH 110 pusuke. Pexxum pocryma: http://fizika.ru/
e  Enunas komnekius nuppoBeIX 00pa3oBaTelbHbIX pecypcoB. Pexum nocryma:
http://school-collection.edu.ru/
e  Uudoypok. Pexxum nocryma: https://infourok.ru/
e  Cnam 'MA: Pemry OI'D. Pexxum noctyna: https://phys-oge.sdamgia.ru/
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