MHHOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢u3uke Ha YpPOBHE OCHOBHOIO 0OIIEro oOpa3oBaHMs COCTaBJIE€HA Ha
OCHOBE TIOJIOKEHWUW W TpeOOBaHWUN K pe3yibTaraM OCBOCHHS Ha 0a30BOM YPOBHE OCHOBHOM
oOpa3oBarenbHON mporpammbl, mpeactasieHHblx B PI'OC OO0, a Takxke c  ydéroMm
dbenepanpHON pabodeit mporpamMmbl BocmuTaHus u  KoOHIENIUU mpernomaBaHus y4eOHOTO
npeamera «Pu3nkay.

Conmepxkanue  mporpaMmbl 1o (u3MKe  HampaBlieHO  Ha  (OpMHUpPOBaHUE
€CTECTBEHHOHAYYHOH TI'PaMOTHOCTH OOY4YaIOLIMXCSl W OpraHU3aluio M3y4deHus (UMK Ha
NeSITeIbHOCTHOW OcCHOBe. B mporpamMe mo (u3uke yYHUTHIBAIOTCS BO3MOXKHOCTH Y4Y€OHOTO
npeamera B peanusamuu  TpeboBanuit PI'OC OOO kK mIaHUpPYeMbIM JIMYHOCTHBIM U
METanpeIMETHBIM  pe3yJapraraM  OOy4eHHs, a  TaKkKe  MEXIPEIMETHbIE  CBS3U
€CTECTBEHHOHAYYHbIX YUEOHBIX NMPEIMETOB Ha YPOBHE OCHOBHOTO 00IIIero o0pa3oBaHusl.

[IporpamMma o Qu3uke ycTaHaBIMBAET paclpeaeieHre yueOHOro Marepuania Mo rogam
oOyuyeHust (1o KjaccaMm), MpeJlaraeT NPUMEPHYIO TIOCIEAOBAaTEIbHOCTh M3YUYEHUS TEM,
OCHOBAaHHYI0 Ha JIOTMKE pAa3BUTUS MPEIMETHOrO COJEp)KaHus U y4€Te BO3PACTHBIX
0CcOOeHHOCTEH 00yUaroIUXCS.

[Iporpamma no ¢usuke pa3zpaboTaHa C LETbI0 OKa3aHUS METOIMYECKONW MOMOILU
YUHUTEIIO B CO3JJaHUU pabodeil MporpaMMBl [0 y4eOHOMY MpEeIMETY.

®u3zuKa SABISETCS CUCTEMOOOPA3YIOLINM ISl €CTECTBEHHOHAYYHBIX YU€OHBIX IPEMETOB,
HOCKOJIbKY (DM3MYECKUE 3aKOHBI JIEXKAT B OCHOBE MPOLIECCOB M SIBICHHM, N3y4yaeMbIX XUMHEH,
Ouonorueit, actpoHoMuerd u ¢uznyeckoil reorpadueld, BHOCUT BKJIaJ B €CTECTBEHHOHAYUYHYIO
KapTUHY MHpa, HpeAocTaBiseT Haubosee sCHble 00paslibl MPUMEHEHHs HAay4HOTO MeEToja
MO3HAaHUsI, TO €CTh CII0CO0a MOITYUYEeHHsI JOCTOBEPHBIX 3HAHUI O MUpE.

OnHa u3 MIaBHBIX 3a7a4 (U3MUECKOro o0pa3oBaHMs B CTPYKType oO0IIero o0pa3oBaHUs
COCTOMT B ()OPMHUPOBAHHWU €CTECTBEHHOHAyYHON TpPaMOTHOCTHM M MHTEpeca K Hayke Yy
o0yyJaromnmxcsi.

N3yuenne ¢u3ukn Ha 0a30BOM YpOBHE IMIPENIONaracT OBJIAJIEHUE CIEAYIOMHUMU
KOMIIETEHTHOCTSIMHU, XapaKTEPU3YIOLUIMMH €CTECTBEHHOHAYYHYIO I'PAMOTHOCTB!

® HAay4YHO OOBSICHATE SABJICHUA,
® OLICHUBATh U IIOHNMAaThb 0COOEHHOCTH HAQY4YHOI'O UCCJIICAOBAHUA,
® HHTCPHNPCTUPOBATE JAHHBIC U HCIIOJIb30BATL HAYYHBIC JOKA3aTCJIbCTBA JJIA

TIOJTYY€HUS BBIBOJIOB.
Henn wm3yueHuss pU3MKH HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUsS OMpPECICHBI B
Konnenmmuyn npenogaBanusi yueOHoro mpenMera «Pu3ukay B 00pa30BaTEIBHBIX OPTaHU3AIMIX
Poccuiickoit ®@enepanuy, peanus3yloIIUX OCHOBHBIE 00IIe00pa3oBaTesIbHbIe MPOTPAMMBL,
yTBepkI€HHON pemenneM Kosuternn MunncrepcTBa mpocsemenns Poccuiickoin @enepannn
(mpotokon ot 3 nexadpst 2019 r. Ne I[TK4BH).
ean n3ydyenus Ppu3nKu:

° npuoOpeTeHne MHTEepeca W CTPEMIICHUS OOydalolMXCs K HAyYHOMY H3YyYEHUIO
HPUPOIBI, PA3BUTHE NX MHTEIUIEKTYAIBHBIX U TBOPUECKUX CIIOCOOHOCTEH;

° pa3BUTHE TMPEICTABICHU O HAyYHOM METOAE TO3HAaHHUS M (OPMHPOBAHUE
UCCIIEI0BATENIBCKOTO OTHOIICHUS K OKPYKAIOIUM SIBICHHSIM;

° (GbopMUpOBaHHE HAyYHOTO MHPOBO33PEHUS KaK pe3yibTara H3y4eHUS OCHOB
CTpOCHHUS MaTepuu U (PyHIaMEHTAIBHBIX 3aKOHOB (PH3UKH;

° dbopMupOBaHUE TPEACTABICHHH O ponu (U3MKU IS pa3BUTHSA  APYTHX
€CTECTBEHHBIX HayK, TEXHUKH U TEXHOJIOTHH;

° pa3BUTHE NPEACTABICHUH O BO3MOXKHBIX cdepax Oyayuiei mpodeccrHoHanIbHOMI

NeSATeTLHOCTH, CBSI3aHHOW C (DU3WKOM, TOATOTOBKA K JaJIbHEHWIIeMy OOy4YeHHIO B ITOM
HaHpaBJIeHI/II/I.



JlocTikeHre STUX IeNeld TporpaMMmbl Mo (PU3MKE HAa YpPOBHE OCHOBHOTO OOIIEro
00pa3zoBaHMs 00ECIIEUNBACTCS PEIICHUEM CIICIYIOIINX 3a1a4:

° npuoOpeTeHne 3HAHWKM O IMCKPETHOM CTPOCHHU BEIIECTBA, O MEXaHHYECKHX,
TEIUIOBBIX, YJIEKTPUYECKHX, MArHUTHBIX U KBAHTOBBIX SIBIICHUSIX;

° MpUOOpEeTeHne YMEHUH OIUCHIBaTh W OOBACHATH (U3UYECKHUE SBICHUS C
UCIIOJIb30BaHUEM I1OJIyYEHHBIX 3HAHUN;

° OCBOEHHE METO/IOB PELIEHMs MPOCTEHIINX pacu€THBIX 3aJay C MCIOJIb30BaHUEM
($u3nYeCcKNX MOJIeNIeH, TBOPYECKUX U MPAKTHKOOPHEHTUPOBAHHBIX 33/1a4;

° pa3BuUTHE yMEHUH HaONoAaTh NPUPOIHBIE SBICHUS M BBIIOJIHATH OIBITH,

naboparopHble  pabOTBI M DKCIIEPHUMEHTANBHBIE  HCCICIOBAaHUS C  HCIIOJIB30BAHUEM
U3MEPUTEILHBIX TPHOOPOB;

° 0CBOEHHE MPUEMOB paboThI ¢ HH(pOpMaIel GU3NIECKOTO Coep KaHus, BKIIIOYast
MH(OPMAIIMIO O COBPEMEHHBIX JOCTHKCHUAX (DU3WKH, aHAIM3 U KPUTHUYECKOE OICHUBAHHE
uHbOpMaIy;

° 3HAKOMCTBO CO cdepamu MpodecCHOHANBHON MEATeIbHOCTH, CBS3aHHBIMH C
(Gu3NMKOH, W COBPEMEHHBIMH TEXHOJOTHSIMH, OCHOBAaHHBIMH Ha JOCTHKCHUSX (DU3HUYECKOM
HayKU.

Ha wn3yuenue ¢usmku (0a30BbIN YPOBEHB) HAa YPOBHE OCHOBHOTO OOIIIET0 0O0pa30BaHMs
otBoauTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Hezleno), B 8 kinacce — 68 yacoB (2 yaca B
Hezenmo), B 9 kiacce — 102 yaca (3 yaca B Heneno).

[Ipennaraemelii B mporpamme mo (u3uke MepedeHb JTa0OpPaTOPHBIX pabdOT U OMBITOB
HOCHUT PEKOMEH/IaTEeIIbHBIN XapaKTep, YUYUTEIb JIeJIaeT BEIOOP MPOBEACHMSI 1a00paTOPHBIX padoT
U ONBITOB C Yy4€TOM HMHAMBUIYaIbHBIX OCOOEHHOCTEH  OOydYarommxcsi, CHHCKa
SKCIIEPUMEHTAJIHBIX  33/IaHUM, TMpeasiaraéMbIX B paMKaxX OCHOBHOTO TOCYAapCTBEHHOIO
9K3aMeHa Mo (PU3MKe.

COIAEPKAHUE OBYUYEHMUSA

7 KJIACC

Pa3gen 1. ®u3nka u e€ poib B NO3HAHUHU OKPY/KAIOLIEro MUpa.

®usuka — Hayka o npupoge. SBneHus npuponsl. Gusnueckue SBICHUS: MEXaHUYECKHE,
TEIJIOBBIE, AEKTPUIECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIEC.

dusnueckue BenuuuHbL. l3Mmepenue ¢uszndyeckux BenndyuH. Puznueckue MNpuOOPHI.
[TorpemHocTs n3MepeHnid. MexayHapoaHas CUCTEMA €UHULL.

Kak ¢u3uka u npyrue ecTecTBEHHbIE HAyKH H3ydaloT NMpUpoAy. EcTecTBeHHOHAYUYHBIH
METOZ II03HAHUS: HAOIIONEHUE, IIOCTAHOBKA HAyYHOTO BOIPOCA, BBIIBMKEHUE TMIIOTES3,
JKCIIEPUMEHT 110 IIPOBEpKe TIUIOTe3, OObsACHEHHe Halmopaemoro sBieHus. OnucaHue
(U3NYECKHX SIBICHUH C TTOMOUIBIO MOJIEIICH.

Jemoncmpayuu.
1. Mexanunueckue, TEIUIOBbIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SIBICHMUSL.
2. dusznueckne MpuOOpPHl W TpoIeaypa NPSAMBIX H3MEPEHUN aHaJOTOBBIM U

U(PPOBBIM PUOOPOM.
Jlabopamopuvie padbomut u onvimol.
Omnpenesnenre EeHbl JeNIeHUs IIKaIbl U3MEPHUTEIBHOTO pubopa.
N3mepenne paccTosHUM.
N3mepenune 06bEMa KHUIKOCTU U TBEPIOTO TETA.
Ornpenenenne pa3MepoB MajbIX TeEl.
5. W3mepenune TtemnepaTypsl HpU MOMOIIU KUJKOCTHOIO TEPMOMETpPAa M JaTyuKa
TEMIIepaTyphl.

b=



6. [IpoBenenue nccie1oBaHus MO NPOBEPKE TMIIOTE3bI: TAIBHOCTD MOJIETA LIAPUKA,
MyIIEHHOTO TOPU30HTAIILHO, TEM OOJIbIIe, YeM OOJIBIIEe BHICOTA ITyCKa.

Pa3nen 2. [lepBoHavyasibHbIE CBeIeHUSI O CTPOEHUM BeleCTBA.

Crpoenue BemiecTBa: aroMbl M MOJIEKYNBI, MX pa3Mepbl. OMNbITHI, JTOKa3bIBAKOIINE
JACKPETHOE CTPOCHHE BELIECTBA.

JBmkenue yactui] BemiecTBa. CBsI3b CKOPOCTH JBUKEHHUS YACTHI[ C TEMIIEPATypOM.
BpoyHoBckoe nBuxkenue, muddysus. B3aumoseiicTBue YacTuil BeIIeCTBAa: MPUTSDKEHUE H
OTTAJIKUBAHHUC.

ArperatHble COCTOSIHUSI BELIECTBA: CTPOEHHME Ta30B, JKUIAKOCTEHM UM  TBEPABIX
(KpucTamIMuecknx) Ten. B3anMocBs3b MEXIy CBOMCTBAMM BEIIECTB B Pa3HbIX arperaTHbIX
COCTOSHUSIX M MX aTOMHOMOJEKYISIPHBIM CTpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSHUMN
BOJBI.

Jemoncmpayuu.

1. HabGnronenne 6pOoyHOBCKOTO JBHKEHUS.

2. Habmonenue nuddysumn.

3. Habnionenue sBieHuil, OOBSCHSIOMIMUXCS MPUTSHKEHUEM WU OTTAJIKMBAaHHEM

YacTHI] BEIIECTBA.
Jlabopamopnuwvie padbomut u onvimol.

1. Ornenka auaMeTpa aToMa METOIOM PSIOB (C UCONb30BaHueM (hoTorpaduii).
2. OMnBITHI 110 HAOTIOACHHUIO TEIJIOBOTO PACIIHMPEHUS TA30B.
3. OnbITHI 1O OOHAPYKEHUIO JEHCTBUS CUIT MOJICKYJISIPHOTO MPUTSKEHUSI.

Paznen 3. /IBu:keHHe U B3anMOJielicTBHE TeJl.

Mexanuueckoe JBHKEHHE. PaBHOMEpHOE UM HepaBHOMEpHOe ABMKeHHE. CKOpOCTb.
CpenHsist CKOpOCTh IPU HEPABHOMEPHOM JIBUKEHHUH. Pacu€T myTu u BpeMeHH JBUKECHHUSL.

SBnenne uHepuuu. 3akOH MHepuuHU. B3aummopelcTBHe Ten Kak INPUYMHA HU3MEHEHHUS
CKOpPOCTH JBMKEHHUS Tel. Macca kak mepa uHepTHocTu Tena. [lmotHocTs BemectBa. CBs3b
IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B eIlMHHIIE 00bEMA BEIIECTBA.

Cuna kak XapakTepucTHKa B3auMmojeicTBusi Ten. Cuia ynpyroctd M 3akoH [yka.
W3mepenue cuiibl ¢ NOMOIIBIO AMHAMOMETpA. SBieHMEe TAroTeHus U cwia Tsokectu. Cuna
TSOKECTH Ha JIpyrux IuaHetax. Bec Tema. HeBecomocTh. CrojkeHHE CHJI, HalpaBiICHHBIX I10
ofHOU npsMoil. PaBHozpeicTBytomas cuwil. Cuia TpeHus. TpeHHue CKOJIBKEHUS U TPEHUE MOKOSI.
TpeHune B IpupoaE U TEXHHUKE.

Hemoncmpayuu.

1. Habnronenrne MexaHn4ecKoro ABM>KEHUS Tela.

2. N3mepenne ckopocTu MpSIMOIUHEHHOTO TBUKECHHUSL.

3. Habmronenue siBIeHUsI HHEPIUH.

4. Habnronenre uaMeHeHus: CKOpOCTH MPU B3aUMOACHCTBUH Tel.

3. CpaBHeHHE MaccC MO B3aUMOJICUCTBHIO TE.

6. CrnoxeHue cujl, HalPaBJIEHHBIX MO OJHON MPSIMOH.

Jlabopamopnvie pabomul u onvinol.

1. Omnpenenenre CKOPOCTH PAaBHOMEPHOTO JABIKEHUS (IIapUKa B )KHUIKOCTH, MOJIEIH
AIEKTPUUECKOTO aBTOMOOMJIS M TaK Jajee).

2. Omnpenenenue cpeaHei CKOPOCTH CKOJIbKEHHs OpyCKa WM [IapyKa M0 HaKJIOHHOU
IUIOCKOCTH.

3. Omnpenenenue MWIOTHOCTU TBEPIOTO TeNa.

4. OnpIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTb pacTsyKeHUs (AedopMaliiu) Ipy>KUHBI
OT NIPUJIOKEHHON CHUIIBI.

5. OmnbITH, AEMOHCTPHPYIONIUE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHHS OT Beca

TeJla ¥ XapakTepa CONPUKACAIOIINXCS IOBEPXHOCTEH.
Pa3nen 4. /laBiieHue TBEPABIX TeJl, JKMIAKOCTE 1 ra3os.



Hapnenne. CnocoObl yMEHBIIECHHS M yBEIWMYEHHUS JaBjieHus. JlaBieHue rasa.
3aBUCUMOCTD JIaBJICHUS ra3za oT 00béma, Temnepatypsl. [lepenada gaBneHus: TBEpALIMU TellaMH,
KUAKOCTAMU M rasamu. 3akoH [lackans. IIHeBMarnueckne MamuHbl. 3aBUCUMOCTH JIaBICHUS
KUAKOCTH  OT niyOuHbl. [uapocrarmdyeckuit  mapagokc. CooOmiarommuecs  COCYIBL.
I'mppaBnnyeckue MeXaHU3MBI.

Atmocdepa 3emnn u armochepHoe aaBineHue. [IpuyHMHbBI CyIIECTBOBAHUS BO3TYLIHOM
obonoukn 3emnu. OmneiTr Toppuuerun. M3mepenue armochepHOro JaBieHUs. 3aBUCUMOCTh
arMoc(epHOro JaBiIeHHS OT BBICOTHI HajJ ypoBHeM Mops. I[Ipubopbsl ans u3MepeHHs
aTMOC(EpHOTO AABICHHUS.

JlelicTBue JKHIKOCTM M Ta3a Ha NOIPyKEHHOE B HUX Teno. BelTankuparomas
(apxumenoBa) cuia. 3akoH Apxumena. [InaBanue Ten. BozayxomnnaBanue.

Jemoncmpayuu.
3aBUCHMOCTD JaBJICHUS I'a3a OT TEMIIEPaTyphl.

[lepenaua naBneHus )KUIKOCTHIO U TA30M.

Coobmarommumecs cocypl.

I'mppaBnuuecknii mpecc.

[IposiBnenue neicTBrst aTMOCHEPHOTO AABICHHUS.

3aBUCHMOCTh BBITAJIKUBAIOLIEH CUIBI OT 00bEMa MOrpyKEHHOW YacTU Tejla U
IUIOTHOCTHU KHUJIKOCTH.

7. PaBeHCTBO BBITAIKMBAIOIIEH CHJIBI BECY BBITECHEHHOW KUJKOCTH.

8. VYcnoBue 1ulaBaHus TeN: IUIABAHUE WIM IOTPY)KEHUE Tel B 3aBUCUMOCTH OT
COOTHOUIEHHUS IJIOTHOCTEH Teja U AKUAKOCTH.

Jlabopamopnvie pabomul u onvimol.

A e

1. WccnenoBanue 3aBUCMMOCTH Beca Tejla B BOJE OT 00bEMa MOIrpYKEHHOU B
KHUIKOCTb YacTH Tela.

2. Onpenenenre BHITAIKUBAIOIIEH CUJIbI, JAEUCTBYIOIIEH Ha TEJO, MOrPY>KEHHOE B
KHUJIKOCTD.

3. [IpoBepka HE3aBUCMMOCTH BBITAIKMBAIOIIECH CHUJIbI, JECHWCTBYIONIEH Ha TEJIO B
KHUJKOCTH, OT MACCHI TEJA.

4. OnbIThI, JEMOHCTPUPYIOIME  3aBUCUMOCTb  BBITAJIKHUBAOLIEH  CHIIBI,

NEHCTBYIONIEH HA TENO B XKUAKOCTH, OT 00bEMa MOTPYKEHHON B JKMIKOCTh YacCTH Tela M OT
IUIOTHOCTH JKUJIKOCTH.

5. KoncTpynpoBanue apeoMerpa WM KOHCTPYMPOBAaHUE JIOJKH M OIpEAeSieHUuEe e
IPy30HO0ABEMHOCTHU.

Pasnen 5. PaGora u MOIIHOCTH. JHEpPrus.

Mexanuueckas pabora. MOIIHOCTb.

[IpocThie MexaHW3MBI: pbluar, OJOK, HAKJIOHHAs IUIOCKOCTh. [IpaBuio paBHOBecus
pbruara. [Ipumenenue mpaBuia paBHOBECHUS pbldara K OJOKY. «30JI0TO€ MPaBHIIO» MEXaHUKH.
KIIJ] mpocThix MexaHu3MoB. [IpocThie MEXaHU3MBI B OBITY M TEXHHKE.

Mexannueckas sHeprus. KuHeTmueckas W mnoTeHuHanbHas sHeprud. l[IpeBpanieHue
OJTHOTO BUJAa MEXaHUYECKOM YHEPTUU B APYroi. 3aKOH COXPAaHEHUSI YHEPTUU B MEXAHUKE.

Jemoncmpayuu.

1. [Ipumepbl MPOCTHIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvinol.

1. Omnpenenenve pabOThl CUIIBI TPEHHUS MPH PABHOMEPHOM JIBIKEHHHM TeJa IO
TOPU30HTAILHOM ITOBEPXHOCTH.

2. HccnenoBanue yciioBuil paBHOBECHS pblyara.

3. Namepenne KI1/] HakIOHHOM MIIOCKOCTH.

4. N3ydenue 3akoHa cOXpaHEHHsI MEXaHUUYECKOM SHEPTUH.

8 KJIACC



Pa3nen 6. TermioBble IBJIEHHUA.

OCHOBHBIE MOJOXKEHUS MOJEKYIIPHO-KMHETHYECKOM TEOpHH CTpOeHUs BemecTBa. Macca
U pa3Mepbl aroMOB U MoJeKyl. OmbIThl, TOATBEPKAAIONINE OCHOBHBIE IOJIOXKECHHS
MOJICKYISIPHOKMHETHIECKOW TEOPHH.

Mogenu TBEPAOTO, JKUIKOTO U ra3000pa3HOTo COCTOSHUM BemecTBa. Kpucranmndeckue u
amopdusbie Tena. OObsICHEHNE CBOMCTB ra3oB, KUIKOCTEH M TBEPBIX TEJ HA OCHOBE MOJIOKCHUI
MOJIEKYJISIPHO-KUHETUUECKOM Teopun. (CmauuMBaHMEe M KalWUISIpHbIE siBIeHUs. TemnoBoe
pacumpeHue u cxarue.

Temneparypa. CBsi3b TeMIlepaTypbl CO CKOPOCTBbIO TEIJIOBOTO JBHMKEHHUS YACTHII.
Buaytpennsist sHeprus. CnocoObl W3MEHEHUsT BHYTPEHHEH OSHEpPruu: Temionepenaya u
coBeplieHre paboTsl. Bupl Termonepeaadn: TeMIONPOBOAHOCTh, KOHBEKIIHS, U3ITyUeHHE.

KonmmdecTtBo TemmoTel. YaenbHas TEIUIOEMKOCTh BEIIEeCTBA. 1€II000MEH M TEIUIOBOE
paBHOBecHE. YpaBHEHHE TEIUIOBOro OanaHca. [ImaBieHue W OTBepleBaHUE KPUCTAITMYECKUX
BEIIECTB. YrenbHas Teriora ImaBieHus. llapooOpasoBanme u KoHaeHcanus. Mcmapenue.
Kunenue. VYmenpHas TemjoTra mnapooOpa3oBaHUsA. 3aBHCHUMOCTh TEMIIEPATypbl KUIEHHS OT
aTMOC(hEepHOTO J1aBIICHUS.

Bnaxnocts Bo3ayxa.

DHeprus TOIUIMBA. YIeabHas TEIJI0Ta CTOPaHUSL.

[Mpuanuner pabotel TeruoBbix asurateneid KIIJ rtemmoBoro nsurarens. TeruioBbie
JIBUTATEJIN U 3alUTa OKPYKAIOIIEH CpeIbl.

3aKOH COXpaHEHUs U MPEBPAICHHs SHEPTUHU B TEIUIOBBIX IIpoLieccax.

Jemoncmpayuu.

l. Habmnronenne 6poyHOBCKOTO JBMKEHHUSL.

2. Hab6mronenue nuddyzun.

3. HabGnronenue siBneHui cMauuBaHUs U KalWUIPHBIX SIBICHUI.

4. HaGnronenure TernaoBoro pacuimpeHust Tell.

5. V3MeHeHue [naBieHus raza NOpuU HU3MEHEHUHM O00bEéMa M HArpeBaHUU WU
OXJIQKICHHH.

6. IIpaBuna u3MepeHus: TeMIepaTypbl.

7. Bunae! Terionepenaym.

8. Oxnax7eHre Ipu COBEPLUICHUN pabOTHI.

9. HarpeBanue npu coBepiieHnr padOThl BHEITHUMH CHIIAMHU.

10. CpaBHEeHUE TEMIOEMKOCTEN pa3IMYHbIX BELIECTB.

I1. Habnronenue kumneHusl.

12.  HalGmroneHue nMocTOSIHCTBA TEMIEPATyphl MIPH IUIABICHUU.

13. Mogenu TemI0BbIX ABUraTeneH.

Jlabopamopnvie pabomul u onvimot.

1. OmnbITH IO OOHAPYKEHUIO AEUCTBUS CHII MOJIEKYJISIPHOTO TIPUTSKCHHUS.

2. OnbITHI IO BRIPAIIMBaHUIO KPUCTAJIIOB TIOBAPEHHON COJIM MIIM caxapa.

3. OnpIThl IO HAONIONEHHUIO TEIUIOBOTO PACIIMPEHUS ra30B, )KUJIKOCTEH U TBEPABIX
TeJl.

4. OnpenerneHre AaBlIeHUs BO3IyXa B OaJJIOHE MITIPHUIIA.

5. OnbITHl, 1EMOHCTPUPYIOLIME 3aBUCUMOCTD JaBJIE€HUS BO3/1yXa OT e€ro o0béMa u
HarpeBaHUs WIIN OXJIKICHUS.

6. [IpoBepka rumores3bl JIMHEHHON 3aBUCUMOCTHM JUIMHBI CTOJIOMKA >KUAKOCTH B
TEPMOMETPUYECKOH TPYOKE OT TEeMIIepaTypHI.

7. HabGnronenue u3MeHeHust BHyTpPEHHEH SHEPIUU Tejla B pe3yJibTare TeIulonepeiaun
Y pabOThl BHEILIHUX CHJI.

8. HccnenoBanue siBieHUs] TEINIOOOMEHA IPU CMELIMBAHUU XOJOJHOW M ropsyeit

BOJbI.



9. OmnpeneneHre KOJIMYECTBA TEIJIOTHI, MOJYYEHHOTO BOJOW INPH TEMIOOOMEHE ¢
HarpeTbIM METAININYECKUM LIMJIMHIPOM.

10. Ornpenenenue yaenbHOU TEMI0EMKOCTH BEIIECTBA.
11. HccnenoBanue mporecca UCrapeHus.

12. Ornpenenenre OTHOCUTENIbHON BIAXKHOCTH BO3/yXa.
13. Omnpenenenue yaenbHOM TETIOTH TUTABJICHHS JIb/IA.

Pazgen 7. DnekTpuyecKue H MarHuTHbIE SIBJICHUS.

OnexTpuszanus Tena. J[Ba poma sneKkTpudecKux 3apsoB. BzaumoneilcTBue 3apsiKEHHBIX
tesn. 3akoH KynoHa (3aBHCHMOCTb CHIIBI B3aUMOJEHCTBHS 3apsOKEHHBIX Tel OT BEIMYUHBI
3apsI0B U PACCTOSIHUSI MEXKIY TEIaMH).

Onexrpuueckoe none. Hanpsok€HHOCT anekTpudeckoro nosd. [lpuHnun cynepnosunun
ANIEKTPUYECKUX ToJIel (Ha KaYeCTBEHHOM YPOBHE).

Hocutenn snexTpuueckux 3apsiioB. DJIEMEHTApHBIN 3eKTpuueckuil 3apsan. CtpoeHue
aroma. [IpoBOHUKH U AMAIEKTPUKH. 3aKOH COXPaHEHUS 3JIEKTPHUUECKOTO 3aps/a.

ONEKTpUUYECKUH TOK. YCIIOBUS CYyIIECTBOBAaHUS JJIEKTPUYECKOTO TOKa. M CTOYHMKHN
MOCTOSTHHOTO TOKa. JIeHCTBUS 3IEKTPUUECKOro TOKa (TEMIoBO€, XMMHMYECKOE, MarHUTHOE).
ONEKTPUUYECKUN TOK B JKUJKOCTAX U ra3ax.

Onextpuueckas uenb. Cuna Toka. OnekTpuyeckoe HampspkeHue. ConpoTHBIEHUE
IPOBOJHUKA. VYIENbHOE CONPOTHUBIEHUE BemlecTBa. 3akoH Owma Ui ydyacTKa LENu.
[TocnenoBarenbHOE U NapaieIbHOE COEIMHEHUE POBOAHHUKOB.

PaboTa u MOIIHOCTB AIEKTPUUECKOro Toka. 3akoH J[xoyns—Jlenna. DnexkTpudyeckue Henu
U IOTpeOUTENH AIEKTPUUECKOM 3Heprun B ObITy. KopoTkoe 3ambikaHuE.

IlocTosiHHBIE MarHUTHL. B3auMopelcTBHE IOCTOSHHBIX MarHUTOB. MarHuTHOE IOJE.
MarunuTtHoe 1mosie 3eMJId U €ro 3Ha4eHHe 7151 KU3HA Ha 3emie. OnbIT Dpcerena. MarHuTHoe mose
IEKTPUYECKOr0 TOKa. [IpuMeHeHne 31neKTpOMarHuToB B TeXHHKE. JleficTBME MarHUTHOTO IO
Ha TPOBOJHUK C TOKOM. OJEKTPOABMraTeslb IOCTOSHHOro Toka. Mcmonp3oBaHue
UIEKTPOJBUTATENEH B TEXHUUECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

OneiTel  @apanes. SBneHue snexkTpomMarHuTHoM uwHAykumMu. IlpaBuno JleHna.
Onexrporeneparop. CrnocoObl MOMY4YeHHs SIEKTPUYECKOH SHEpruu. DJIEKTPOCTAHLUHU Ha
BO300HOBIISIEMbIX HCTOYHUKAX YHEPTHH.

Hemoncmpayuu.

1. DneKTpu3aIus Tel.

2. JIBa pona >IeKTpUUYECKHX 3aps0B U B3aUMOJICHCTBUE 3apsKEHHBIX Tell.
3. YCTpONCTBO U ACHCTBUE MIEKTPOCKOIIA.

4. DNeKTpOoCTaTUUECKask NHIYKLHUS.

5. 3aKOH COXpaHEHUS IEKTPUUECKUX 3apsI0B.

6. [IpoBOAHUKY U JUDTIEKTPHUKH.

7. MoaenpoBaHHue CHIIOBBIX JIUHUH 3JIEKTPUYECKOTO MOJIS.

8. HcTOYHMKY TOCTOSIHHOTO TOKA.

9. JIeficTBHS DIIEKTPUYECKOTO TOKA.

10. DNIEKTPUYECKUN TOK B )KHIAKOCTH.

11. l"a3oBbIl pa3psia.

12. N3mepenue cuibl Toka aMInepMeTpoM.

13.  M3mepeHue 3I€KTPUUECKOrO HAPSKEHUS! BOJIBTMETPOM.

14. PeocTaT 1 MarasuH conpoTHUBICHUH.

15. B3aumoneiicTBre NOCTOSHHBIX MArHUTOB.

16. MogenupoBaHre HEBO3MOKHOCTHU Pa3/IeJICHHs MOJTIOCOB MarHUTA.
17. MonennpoBaHre MarHUTHBIX MOJIEH MMOCTOSTHHBIX MarHUTOB.

18. OnbIT Opcrena.

19.  MarnurtHoe noje Toka. DJIeKTPOMarHmr.

20. JleiicTBME MAarHUTHOTO TOJISI HA TIPOBOJIHUK C TOKOM.



21. DJEeKTpOABUraTeb NOCTOSTHHOTO TOKA.

22. HccnenoBanue sBICHUS JIEKTPOMAarHUTHON WHTYKIIUH.

23. OneiTel Dapagnes.

24. 3aBUCMMOCTh  HAaIpaBJICHWs  HMHAYKIMOHHOTO TOKa OT  YCIOBUM  €ro
BO3HUKHOBEHHUS.

25. DJIEKTPOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnvie pabomul u onvimol.

1. OnpiTel 10  HAOMIONEHUIO  JJNEKTpU3allMM  Tel  HMHAYKIUeH U 1pu
COIPUKOCHOBEHUH.

2. HccnenoBanue 1elCTBUSA IIEKTPUYECKOTO OIS HA IPOBOAHUKH U JUIIEKTPUKH.

3. COopka 1 mpoBepKa pabOThI IEKTPUUECKOM LIEMH MOCTOSIHHOTO TOKA.

4. W3mepenue u peryinupoBaHHue CHJIbI TOKA.

5. W3Mmepenue u peryaupoBaHue HAPSHKEHUS.

6. WccnenoBanre 3aBUCHMOCTH CHJIBI TOKa, HAYILIET0 dYepe3 pe3ucTop, OT
COIPOTHUBIIEHUS PE3UCTOPA U HANPSKEHUSI HA PE3UCTOPE.

7. OnpIThl, JEMOHCTPUPYIOIIME 3aBUCHUMOCTh JJIEKTPUUYECKOTO COIMPOTUBICHUS
IIPOBOJIHUKA OT €r0 JUIMHBI, IUIOIAH TONEPEYHOI0 CEUEHUS U MaTepuara.

8. [IpoBepka npaBuia CI0KEHUS HANPSHKEHUH MPU MOCIEA0BATEIbHOM COEIMHEHUN
JIBYX pPE€3HCTOPOB.

9. [IpoBepka npaBuiia AJisi CUIIBI TOKA IPU ApaJIeIbHOM COEIMHEHUHU PE3UCTOPOB.

10. Omnpenenenre padOThI MEKTPUUECKOTO TOKA, UAYIIETO Yepe3 PEe3UCTOP.

11. OrnpesienieHne MOITHOCTH 3JIEKTPUYECKOTO TOKA, BBIJCIISIEMOM Ha PE3UCTOPE.

12. HccnenoBanue 3aBUCHMOCTH CHJIBI  TOKA, MJIYIIErO YEpPe3 JIAMIIOYKY, OT
HaIpsHKEHMS Ha HEll.

13. Onpenenenne KII/ narpesBarens.

14. HccnenoBanrie MarHUTHOTO B3aUMOJICHCTBUS TIOCTOSIHHBIX MarHUTOB.

15. W3yueHre MarHMTHOTO IMOJS MOCTOSHHBIX MAarHUTOB MpPHU MX OOBEIMHEHUU U
paszzesieHuu.

16. HccnenoBanue eiMCTBUSA 2JEKTPUUECKOTO TOKA HA MAaTHUTHYIO CTPEJIKY.

17. OnbITHI, AEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIBI B3aUMOJEWCTBUS KaTyIIKH C
TOKOM M MarHMTa OT CUJIBI TOKA U HAaIpaBJICHUs TOKA B KaTyILIKE.

18. N3yuenue neiicTBUsI MarHUTHOTO TOJISl HA TPOBOJHUK C TOKOM.

19. KoHcTpynpoBanue 1 nuzyueHue paboThl HIEKTPOIBUTATES.

20.  Wsmepenue KI1/] anexTpoaBUraTebHOM yCTaHOBKH.

21. OnelTbl 1O  HUCCIEJOBAHMIO  SIBICHHSA  JJIEKTPOMArHUTHOM  MHAYKIMH:
UCCJIEJIOBAHNE U3MEHEHUH 3HAUEHUS U HAIIPaBJIEHNs] MHAYKIIMOHHOTO TOKA.

9 KJIACC

Pa3nen 8. Mexannyeckue siBJICHHUS.

Mexanuueckoe ABmkeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCHUTENBHOCTD
MEXaHUYECKOrO JBW)XEHMs. PaBHOMepHoe mnpsMonuHeiiHoe aBuwxeHue. HepaBHOMepHOE
npsIMOJIMHENHOe JBUKeHHe. CpelHsiss M MIHOBEHHas CKOpPOCTh Tejda MpU HEPAaBHOMEPHOM
JBUKEHUU.

Yckopenue. PaBHOyckopeHHOE TIpsiMoinHEeHOe nBkeHne. CBoOonHoe nageHue. OmnbIThI
lanunes.

PaBHOMEpHOE ABMKEHHE MO OKpYXHOCTH. Ilepron u wactora obpamenus. Jluneitnas u
yIJIOBast CKOPOCTH. LIeHTpocTpeMUTENIbHOE YCKOPEHUE.

[IepBbiii 3axkoH Hperotona. Bropoii 3akoH Herorona. Tpertuit 3axkon Herorona. IlpunHimn
CYNEpIIO3ULINH CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHMs: Cuiia TPEHUSI CKOJBXCHHS, CHJIa TPEHUS
MIOKOS, APYTHE BUAbI TPEHUSI.



Cuna TSOKECTM M 3aKOH BCEMHPHOIO TATOTEHHS. YCKOPEHHE CBOOOJHOTO MaJCHUS.
JBmwxenne maner Bokpyr Comnna. IlepBas kocmuueckas ckopoctb. HeecomocTs u
[IEPETPY3KHU.

PaBHoBecue marepuanbHOM TOukH. AOCOMIOTHO TBEpAOE Teno. PaBHOBecme TBEpmOTO
Teja C 3aKpeIIEHHOM 0CbIO BpauieHus. MoMeHT cuibl. LIeHTp TsKecTH.

Nmnynec Tena. M3mMeHenne nmmynbca. Mmmynec cuibl. 3aKOH COXpaHEHHsI MMITYJIbCA.
PeakTuBHOE ABUKECHUE.

Mexanuueckasi pabora U MouHOCTb. Pabota cui TskecTH, ynpyroctu, TpeHus. CBs3b
9Hepruu M pabothl. [loTeHnManbHAs SHEPrust Tena, MOMHATOrO HaJl MOBEPXHOCTHIO 3EMIIH.
[TorenumanpHas 3HEprus c:karol npyxuHbl. Kunernyeckas sHeprus. TeopeMa 0 KHHETHYECKON
SHEPruu. 3aKOH COXPAHEHUS MEXaHUYECKON YHEPIHH.

Jemoncmpayuu.

1. HaGnroneHne MeEXaHWYECKOTO JABMKEHHMS Tella OTHOCHTEIBHO pa3HbIX Tell
OTCYETA.

2. CpaBHeHue mnyTeli W TpPAaeKTOPUM JBMXKEHHUS OJHOTO W TOTO K€ Tela
OTHOCHUTEJIbHO Pa3HbIX TN OTCUETA.

3. H3mepeHue ckopoCcTy U YCKOPEHUS MPSMOIMHEHHOTO IBUKECHUS.

4. HccnenoBanue mpu3HakoB paBHOYCKOPEHHOT'O IBUYKEHHUSI.

5. Habnronenue ABMKeHUS Tella O OKPYKHOCTH.

6. HabnroneHne MexaHWYECKHUX SIBJICHMM, MPOUCXOIAUIMX B CHCTEME OTCU€Ta
«Tenexxka» npu €€ paBHOMEPHOM U YCKOPEHHOM JIBM)KEHUH OTHOCUTEIbHO KaOMHEeTa (PU3HKH.

7. 3aBUCHMOCTb YCKOPEHHUS TeJla OT MacChl TeJla U ACUCTBYIOIIEH HA HETO CUJIBL.

8. Habnronenue paBeHCTBa CHII IPU B3aUMOACHUCTBUM TEIL.

9. N3meneHue Beca Tena npu yCKOPEHHOM JIBHKEHUU.

10.  Ilepemaua ummynbca npu B3aUMOACHCTBUM TeEIl.

I1. [Ipeo6pa3oBanus SHEPTUM NPU B3aUMOJICHCTBUU TEJI.

12.  CoxpaHeHue UMITyJIbCca IPU HEYIPYTOM B3aUMOJICHCTBHH.

13. CoxpaHeHue UMITyJIbca Mpu abCOJIFOTHO YIIPYTOM B3aUMOJICHCTBHUM.

14.  HaGmroneHue peakTUBHOTO JBMKEHHUS.

15. CoxpaHeHre MEXaHUYEeCKOW AHEPTUH MPU CBOOOJHOM aACHUH.

16.  CoxpaHeHHE MeXaHMYECKOW SHEpruuM IpH JABIKEHUM Tena IMoJ JeicTBHeM
PY>KUHBI.

Jlabopamopnisie pabomut u onvimol.

1. KonctpynupoBanue Tpakra AJis pa3roHa U AajJbHEHIIEr0 paBHOMEPHOTO JABHKEHUS
IIapHKa WIN TENEXKKH.

2. Onpenenenne cpeHel CKOPOCTU CKOJIbKEHUSI OpycKa WM JIBUKEHHS LIapUKa IO
HAKJIOHHOM MJIOCKOCTH.

3. Omnpenenenre yCKOpeHUsl Tella MPU PaBHOYCKOPEHHOM JBMKEHUU IO HAKJIOHHOM
IUIOCKOCTH.

4. HccnenoBanne 3aBUCHMOCTH IIYTH OT BPEMEHH TPH PaBHOYCKOPEHHOM JBIKEHUH
0€e3 HauaJIbHOM CKOPOCTH.

5. [IpoBepka rumoresbl: €cilu MPU PABHOYCKOPEHHOM JBM)KEHUU O€3 HayalabHOMU

CKOPOCTU IIYTU OTHOCATCA KaK pPAL HEUYETHBIX quceil, TO COOTBCTCTBYHOIIHUEC IPOMECIKYTKU
BPEMCHH OAMHAKOBBEI.

6. HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHHS CKOJIBKEHHS OT CHIJIBI HOPMAJBHOTO
JIaBJICHUSI.

7. Omnpenenenne Ko3pPUIMEHTa TPEHUS CKOIbKEHHUS.

8. Onpenenenne )KECTKOCTH MPYKUHBIL.

9. Omnpenenenne pabOTBl CHIIBI TPEHUS NPH PABHOMEPHOM JBIJKCHHH Tela IO

FOpI/I3OHTaJII)HOI71 IMOBCPXHOCTHU.



10. Omnpenenenue pabOTHl CHIIBI YNPYTOCTH NMPHU MOABEME Tpy3a ¢ UCHOIb30BAaHUEM
HEMOJBUKHOTO U MOABM)KHOTO OJIOKOB.

I1. N3yueHne 3akoHa COXpaHEHUsI SHEPTUU.

Pa3nen 9. Mexanuveckue KoJjie0aHUs U BOJTHBI.

KoneGarenbHoe nBmxenue. OCHOBHBIE XapaKTEPUCTHKHM KoJeOaHWIA: MEepuoJ|, 4acTora,
aMIMTy1a. Maremarndeckuid W NpPYKMHHBIA MasTHUKM. [IpeBpamenue »sHEprum mpu
KoJ1e0aTeIbHOM JIBH)KEHUH.

3aryxatonue koneOaHusi. BoiHyxaeHHble koneOanus. Pesonanc. MexaHnueckue BOJIHBI.
CaoilicTBa MexaHn4yeckux BoiH. IIpononbHble U monepeyHsie BOIHBL. [[1MHA BOJIHBI M CKOPOCTh
€€ pacrpocTpaHeHus. MexaHW4YeCKHEe BOJHBI B TBEPIIOM TeJE, CEUCMUYECKUE BOJTHBI.

3ByK. ['poMKOCTB 3ByKa 1 BbIcOTa ToHa. OTpaskeHue 3Byka. Hppa3ByK U yabTpa3ByK.

Jemoncmpayuu.

1. Habmronenue xonebanuii Tl noj AeHCTBUEM CHIIBI TSHKECTH U CHIIBI YIIPYTOCTH.

2. Habmnronenue xonebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.

3. Habmronenue BeIHYKICHHBIX KOJICOAHUH U pPe30HAHCA.

4. Pacripoctpanenue npooabHbIX U MONEPEYHBIX BOJIH (Ha MOJEIH).

5. Habnronenne 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

6. AKyCTHYECKUI pE30HAHC.

Jlabopamopnvie pabomul u onvimol.

1. Onpenenenre 4acToThl U NEpUOAA KoJIeOaHU MaTEMAaTUYECKOTO MasiTHUKA.

2. OmnpeneneHne 4acToThl U Nepruoja KojeOaHuil Mpy>KMHHOTO MasTHUKA.

3. HccnenoBanue 3aBUCUMOCTH NIEpHO/ia KOJI€OaHUN MOJBEIIEHHOTO K HUTH I'py3a OT
JUITMHBI HUTH.

4. HccnenoBanue 3aBUCUMOCTH IEpHOAA KoJI€OAHUM NPYKUHHOTO MAasiTHUKA OT
Macchl Ipy3a.

3. [IpoBepka HE3aBUCUMOCTH Teproa KojaebaHuil rpy3a, MOIBEIICHHOTO K HUTH, OT
Macchl Ipy3a.

6. OneIThI, JEMOHCTPHUPYIOIIME 3aBHUCUMOCTh Iepuoja KojieOaHuM NpyKHUHHOTO
MasiTHUKA OT MaCChl Ipy3a U KECTKOCTH MPY>KUHBI.

7. N3mepenne yckopenusi CBOOOTHOTO TaeHUSI.

Pa3gen 10. DiieKTpOMarHuTHOE MOJI€E M JICKTPOMATHUTHBIE BOJIHBI.

DJEeKTPOMarHuTHOE TMoJie. DJIEeKTPOMarHUTHblEe BOJHBL. (CBOMCTBA 3JI€KTPOMAarHUTHBIX
BOJH. [IIKkana 31neKTpoMarHuTHBIX BOJH. MCIOIb30BaHNE JIEKTPOMArHUTHBIX BOJIH JUIsI COTOBOM
CBSI3H.

OnexkTpoMarHuTHas npupoga ceeta. CkopocTh cBeTa. BomHOBEIE cBOMCTBa CBeTA.

Jemoncmpayuu.

1. CBoiicTBa 3J€KTPOMarHUTHBIX BOJIH.

2. BonHoBEBIE CBOMCTBa CBETAa.

Jlabopamopmuwie padbomut u onvimol.

1. W3yueHne CBOMCTB 3JEKTPOMAarHUTHBIX BOJIH C IMTOMOIIBI0 MOOMIIBHOTO TeledoHa.

Pa3zgen 11. CBeToBbI€E SIBJICHHS.

JlyueBast monenb cBera. Mcrounuku cBera. IlpsmonuHeliHoe pacnpocTpaHEHHE CBETA.
3armenus Connua u JIynsl. Otpaxenue ceeta. [Inockoe 3epkano. 3akoH OTpakeHHs! CBETa.

[Ipenomnenue cBera. 3akoH npeaoMieHus cBeTa. [lonHOe BHyTpeHHEee OTpakeHUE CBETa.
Hcnonb30BaHuEe OJTHOTO BHYTPEHHETO OTPAYKEHHS B ONITUYECKUX CBETOBOJIAX.

JIunza. Xox nyueil B nuH3e. OnTuueckas cucreMa ¢oroanmnapara, MUKPOCKONA U
Tesieckona. a3 kak onTuyeckas cucteMa. bim3opyKkocTh U 1abHO30PKOCTb.

Pasznoxxenue Oenoro ceera B crnekTp. OmnbiTel Hblorona. CliokeHHE CHEKTPaJIbHBIX
nBetoB. [lucnepcus ceerta.

Jemoncmpayuu.

1. IIpsimonuHeiiHOe pacipocTpaHEeHUE CBETA.



2. OTtpaxeHue cBera.

3. [Tomryuenue n3o0pakeHUi B IUIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.

4. [Ipenomnenue cBera.

5. OnTuYecKkuili CBETOBO/I.

6. Xon myueit B coOuparoiei InH3e.

7. XoJ y4deil B paccenBarollen JINH3E.

8. [Tonmyyenue n300paxeHNH C MOMOILBIO JIUH3.

9. [Ipunuun neiicTBus goroarnmnapara, MUKPOCKOIA U TEJIECKOIIA.

10. Monens riasa.

11. Paznoxenue 6emoro cBeTa B CIIEKTP.

12. ITomyuyenue 6en0oro cBera Npu CI0KEHUU CBETA PA3HBIX IIBETOB.

Jlabopamopnuwvie padbomut u onvimol.

1. HccnenoBanne 3aBUCUMOCTH yIVIa OTPa)KEHUSI CBETOBOTO JIyda OT yIJla IaJeHuUs.

2. N3yuenne xapakTepuCcTUK U300paXKeHHsI MPEAMETA B IIIOCKOM 3epKalle.

3. HccnenoBanne 3aBUCUMOCTH yIVIa IIPEJIOMIIEHHS CBETOBOTO JIyda OT yIvla aJeHUs
Ha TPaHMIIE «BO3AYX—CTEKIIO».

4. [Tonmy4yeHnue n300paxKeHNi ¢ MOMOILBIO COOMPAIOIIEH JINH3BI.

5. Onpenenenre (OKYCHOTO paCCTOSHUS M ONTHYECKON CUIIbI COOMparoNIel TUH3bI.

6. OnbITHI IO Pa3I0KEHUIO OEJIO0ro CBETA B CIIEKTP.

7. OnpIThl IO BOCHPUATHUIO I[BETA MPEIMETOB MPU UX HAOIIONEHUHU Yepe3 LIBETOBBIC
(UIBTPBI.

Pasnen 12. KBaHTOBBIC SIBJICHUS.

OmnbiThl Pe3epdopaa u miianerapHast Mmoaens aroma. Mozens atoma bopa. Mcnyckanue u
IOMIONIEHUE cBeTa aTOMOM. KBaHTHI. JInHEeHYaThIie CIIEKTPHI.

PaguoaktuBHOCTh. Anbda, Oera- M ramma-uziaydeHus. CTpoeHHE aTOMHOIO sijpa.
Hyxionnas mopens aromHoro sapa. HM3oronel. PaguoaktuBHble mpeBpamienus. [lepuon
NOJIypacnazia aTOMHBIX sSIep.

SnepHble peakiuu. 3aKOHbBI COXPAaHEHUS 3apsJ0BOI0 M MACCOBOTO YHCEI. DHEPrus CBA3H
aToMHbIX szaep. CBs3b Mmaccsl M 2Hepruu. Peakuum cuHTte3a u aeneHus suaep. Mcrounuku
sHepruu ConHIa U 3BE3.

Snepnas sHepretuka. J[elicTBHA palOaKTUBHBIX U3IYyYEHHUI HA KUBBIE OPTraHU3MBI.

Jemoncmpayuu.

l. CrieKTphl U3ITy4eHUs U TOIVIOEHUS.

2. CrieKTphl pa3IMyHbIX T'a30B.

3. CunexTp Bogopoaa.

4. Habmronenue tpekoB B kamepe Buiibcona.

3. PaGora cuérurka HOHU3UPYIOMINX U3ITYYCHUN.

6. Perucrpanus nznyyeHus: NpUpOAHBIX MUHEPAJIOB U MPOTYKTOB.

Jlabopamopmuwie padbomut u onvimol.

1. HabmnroneHre CrulonHbIX U IMHEWYaThIX CIEKTPOB U3JTyUEHUS.

2. HccnenoBanue TPEKOB: U3MEPEHHE SHEPIMM YaCTULBI 110 TOPMO3HOMY MyTH (IO
¢dororpadusm).

3. W3mepenue paanoakTUBHOTO (oHA.

IloBTOPHUTEILHO-0000111a101IMIT MOYJIb.

[ToBTOpUTENBHO-0000IIAIOMINI  MOIY/Ib NPEJHA3HAYeH I  CHCTEeMaTH3alluh |
0000IIeHHUS TPEIMETHOTO COIEPKAHKSI U OTIBITA JESTEIBLHOCTH, IPHUOOPETEHHOTO TPU U3YYCHUHU
BCEro Kypca (pU3MKH, a TakkKe Uil MOATOTOBKH K OCHOBHOMY T'OCYIapCTBEHHOMY SK3aMEHY IO
¢buznke 1t 00yUaromuXcs, BRIOPABIIUX STOT YYEOHBIN MPEeIMET.

[lpy wW3yYyeHWH JAHHOTO MOAYJIS PEANU3YIOTCS W CUCTEMAaTH3HPYIOTCS  BUJBI
NeSITeIbHOCTH, HAa OCHOBE KOTOPBIX OOECHeYMBaeTcss JOCTHIKEHHWE MPEIMETHBIX U
METalpeIMETHBIX TIAHUPYEMBIX PE3YJIbTaTOB OOydYeHHs, (OPMHUPYETCSl €CTECTBEHHOHAyYHAsI



T'paMOTHOCTB: OCBOCHHUC HAYYHbIX MCTOHOB HUCCIICAOBAHUA SIBIIGHUM npupoabl W TCXHUKH,
OBJIAACHUEC YMCHHAMU 00BACHSTD CbI/I3I/I'—IeCKI/Ie SABJICHUSA, TPHUMCHASA IIOJTYYCHHBIC 3HAHUA,
pelare 3a7a4u, B TOM YUCJIE KAYECTBEHHBIE U OKCIIEPUMEHTAJIbHBIE.

[TpuHIIMTIHAIBHO AEATEIBHOCTHBIN XapaKTep JAaHHOTO pasjeiia peaanus3yercs 3a CYET TOTO,
4T0 00y4JaroIuecs BBIOTHSIOT 3aJaHMsI, B KOTOPBIX UM TpeJiaraeTcs:

Ha OCHOBE IIOJIYYEHHBIX 3HAHUN pacro3HaBaTb W HAy4yHO OOBACHATH (PU3NYECKUE
SIBJIEHUS B OKPY’KAIOLIEN MIPUPOJIE U IIOBCEAHEBHOM )KU3HH;

HCIIOJIB30BaTh HAYYHBIC MCTOJAbI UCCIICAOBAHUA (bPISI/ILIeCKI/IX HBJ’I@HI/Iﬁ, B TOM 4YHMCJIC OJIsA
IIPOBEPKU TUIIOTE3 U MOJTYUYECHHUS TEOPETUUECKUX BBIBOJIOB;

00BACHSTE HAay4YHBIC OCHOBBI HanboJiee BaXKHBIX JIOCTI/I)KGHI/II\/II COBPEMECHHBIX TeXHOHOFI/Iﬁ,
HalpuMep, NPaKTUYECKOr0 MCIIOJIb30BaHUs PAa3JIMYHbIX HCTOYHUKOB SHEPIUM HA OCHOBE 3aKOHA
IpeBpaliCHUA 1 COXPaHCHHA BCEX M3BECTHBIX BUJI0OB OHCPTIHUH.



INNIAHUPYEMBIE PE3YJIbTATbI OCBOEHHMA NPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

N3yuenne ¢usmkn Ha ypoBHE OCHOBHOTO oOmiero oOpa3oBaHMs HalpaBiIeHO Ha
JOCTH)KEHUE JIMYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX 00pa30BaTeIbHBIX PE3YJIBTATOB.

B pesynbrare usydeHuss (U3NKA HA YPOBHE OCHOBHOTO 0OIIEro 0Opa3oBaHHs Y
oOyuarorerocst OyayT c(OpMHUPOBaHBI CIIEAYIOIINE JINYHOCTHBIE PE3YNbTaThl B YACTH:

° 1) naTpMoTHYECKOr0 BOCIIMTAHMS:

° & nposiBJICHHE MHTEpeca K UCTOPUHM M COBPEMEHHOMY COCTOSIHUIO POCCHUCKOI
¢bu3nyeckoil HayKu;

° & [IEHHOCTHOE OTHOIICHHE K JOCTIKEHHSIM POCCUHCKUX YUEHBIX-(DU3UKOB;

° 2) rpakIaHCKOIr0 M TyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

° & TOTOBHOCTH K aKTUBHOMY YYacTHIO B OOCYKACHUH OOLIECTBEHHO 3HAUYMMBIX H
3THUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM PUMEHEHUEM JI0CTHKEHUN (DU3HKY;

° & oOco3HaHME BAKHOCTH MOPAJIBHO-ITHMYCCKHX MPHUHIMIIOB B JACATCIBHOCTH
YUYEHOTO;

° 3) 3cTeTHUYECKOI0 BOCTIUTAHUSA

° & BoCHpusTHE ACTETUYECKHX KayeCTB (DU3MYECKOM HayKH: €€ rapMOHHYHOTO
HOCTPOEHUS], CTPOTOCTU, TOYHOCTH, TAKOHUYHOCTH;

° 4) IEeHHOCTH HAYYHOI'0 MO3HAHMSA:

° & ocoszHaHme MEHHOCTH (U3UYECKOM HAyKHM KaK MOIHOTO WHCTPYMEHTa
MMO3HaHUS MUPA, OCHOBBI Pa3BUTHS TEXHOJIOTUI, BAXKHEHIIIEH COCTABIISIONIECH KYJIbTYPHI;

° & pasBuTHe Hay4YHOH JHOOO3HATEIBLHOCTH, WHTEpPECAa K HCCICI0BATEIbCKON
NESITENIbHOCTH;

° 5) popmupoBaHus KyJbTYPbI 310POBbSI 1 IMOIMOHAJIBLHOIO 0JIATONOJIYy YU :

° & ocozHaHMe IIEHHOCTH 0€30mMacHOro 00pa3a JKHU3HU B COBPEMEHHOM

TEXHOJOTMYECKOM MHpE, Ba)XKHOCTH IpaBMJl O€30IaCHOTO IOBEACHUS Ha TpaHCIOpTE, Ha
J0pOrax, C MIEKTPUUECKUM U TEIIOBBIM 000PY/I0BAHUEM B IOMAIIHUX YCIOBHSX;

° & cdopmupoBaHHOCTH HaBbIKa pe(IeKCHU, TPU3HAHKUE CBOETO IpaBa Ha OIIHOKY
¥ TAKOTO K€ TpaBa y APYTroro 4eI0BeKa;

° 6) TpynoBoro Bocnutanus:

° & axTMBHOE ydYacTHe B pEIICHHM IPAKTUYECKUX 33had (B paMKax CeMbH,

o0pa3oBarelbHON  OpraHuM3aluu, Topoja, Kpasi) TEXHOJOTMUYECKOW ¥ COLMAJIbHOU
HaMpaBICHHOCTH, TPEOYIOLINX B TOM YHCIE U PU3NIECKUX 3HAHMIA;

° R WHTepec K MPaKTHYECKOMY M3YUYeHHUIO PodeCcCrii, CBI3aHHBIX C (PH3UKOM;
° 7) IKOJIOTHYECKOT0 BOCTIMTAHUSA
° & opueHTanus Ha TPUMECHEHUE (U3UYECKMX 3HAHWKA JUISl PEIICHUS 3aaad B

o0nacTi OKpy»Karouleil cpeapl, IUIAHUPOBAHUS TIOCTYNKOB M OLIGHKM HX BO3MOXKHBIX
MOCJIEACTBUM JUIsl OKPYXKAIOLIEN Cpenbl;

° & oco3HaHHWe TMIOOAILHOTO XapakTepa AKOJIOTHYECKHX NpoOIeM W IyTed HxX
peleHus;

° 8) ajganTanMm K HM3MEHSAIIMMCH YCJIOBHAM COLMAJBHON W NPHPOIHOM
cpenbl:

[ R MmOTpeOHOCTH BO B3aWMOJCWCTBUU TPH BBHIOJHCHUU HCCIACIOBAHUN U
POEKTOB (PU3NYECKON HAMPABICHHOCTH, OTKPBITOCTh OIBITY U 3HAHUSIM JIPYTHX;

° £ TOBbIIEHHWE YPOBHSA CBOEH KOMIIETCHTHOCTH dYepe3 MPaKTHUYECKYIO
NeSITENIbHOCTH;

° R morpeOHOCTH B (POPMUPOBAHUHU HOBBIX 3HAHHMU, B TOM YHCJIC (HOPMYITUPOBATH
UaCu, MOHATHUA, TUIIOTE3bI O (1)I/I3I/I‘-ICCKI/IX O6I>€KTaX U ABJIICHUSAX,

° R oco3HaHue nePUIMTOB COOCTBEHHBIX 3HAHHMW W KOMIICTEHTHOCTEH B 00JacTH

¢buznku;



L & TulaHMpOBaHME CBOETO Pa3BUTHS B IPHOOPETEHHH HOBBIX (DU3NYECKUX 3HAHHU;

° & crpemiieHre aHAM3UPOBATh M BBISBIATH B3aMMOCBS3U MPUPOJIBI, O0IIECTBA U
SKOHOMHKH, B TOM YHUCJIE C UCTOIb30BaHUEM (DU3HUECKUX 3HAHUM;
J £ omeHka CBOMX JCUCTBHH C Yy4Y€TOM BIHMSHUS HAa OKPYXKAIOUIYIO CpEy,

BO3MOYKHBIX INIOOATBHBIX MOCIEACTBUMA.

METAHNPEIMETHBIE PE3YJIBTATbBI

B pesynbrare ocBoeHuss mporpamMmbl MO (PU3MKE Ha YpPOBHE OCHOBHOTO OOIIETo
oOpazoBanust y oOydvaromerocst OyayT chopMupoBaHbl MeTanpeIMeTHble pe3yJbTaThl,
BKJIIOYAIOIIME TIO3HABATElIbHbIE YHUBEpCAJbHbIE YyueOHbIE JIeHCTBUS, KOMMYHHMKATHUBHBIE
yYHHUBEpCaJIbHbIE Y4eOHbIE ICHCTBHS, PETYIATUBHBIC YHUBEPCAIbHbIC YUeOHbIE IEHCTBHUS.

ITo3naBaresqbHbIe YHHBePCcaAJIbHbIE YueOHbIE JeHCTBUSA

Ba3oBble Jjornueckue AeiicTBUA:

° BBISIBIISITh M XapaKTEePU30BaTh CYLIECTBEHHbIC IIPH3HAKU OOBEKTOB (SIBJICHHA);

° yCTaHABIMBATh CYIICCTBEHHBIH MpPHU3HAK KIACCU(DUKAIMK, OCHOBAaHHS JUIS
0000111eHUS 1 CPABHEHUS;

° BBISIBIISITH  3aKOHOMEPHOCTH W TIPOTHBOPEYUS] B pacCMaTpHBacMbIX (hakTax,
JIAHHBIX U HAOJTFOACHUSX, OTHOCSIIUXCS K PU3MYSCKUM SIBIICHHSIM;

° BBISIBJISITH IPUYMHHO-CIICICTBEHHBIE CBSI3M NIPU M3YYECHHU (PU3MUYECKUX SIBICHUHN U

IPOIIECCOB, JENaTh BHIBOJBI C UCIIOIH30BAHUEM JICTyKTUBHBIX M HHAYKTUBHBIX YMO3aKIIOUCHHH,
BBIJIBUTaTh TUMOTE3bI O B3aUMOCBS35X (PU3MUECKUX BEIUYHH;

° CaMOCTOSITEJIBHO BBIOMpATh CIMOCO0 pemnieHuss ydeOHON (U3HUECKOW 3aJ1aqu
(cpaBHEHHE HECKOJBKMX BapHaHTOB pEIIEHUs, BHIOOp Hamboyiee MOAXOISIIETO C Y4ETOM
CaMOCTOSITEJIbHO BBIJICIICHHBIX KPUTEPUEB).

Ba3oBble ucciieoBaTe/ibcKue 1eicTBUS:

° WCIIOJIB30BaTh BOMPOCHI KaK MCCIIC0BATEILCKUI HHCTPYMEHT ITO3HAHMS,

° MPOBOJAWTE MO0 CaMOCTOSITEIBHO COCTABICHHOMY IUIaHY OIIBIT, HECJIOKHBIH
(u3HYeCKHii SKCIIEPUMEHT, HEOOIBIIIOE HCCIeIOBaHIE (PHU3UIECKOTO SIBICHUS;

° OLICHUBATh Ha MPUMEHUMOCTh W JIOCTOBEPHOCTh MH(OPMAIIUIO, TIOIYYCHHYIO B
XOJIE MCCIIEZIOBAHUS UITH SKCIICPUMEHTA;

° CaMOCTOSITENILHO  (POPMYIIUPOBATh OOOOIICHHsI W BBIBOJIBI IO pe3yibTraTam
MPOBEIEHHOTO HAOIIONEHUS, OTIBITA, UCCIICTOBAHMS;

° MIPOTHO3MPOBATh BO3MOXKHOE JalbHEHIIEe pa3BUTHE (PUIUUECCKUX IPOIECCOB, a

TAKXe BbIIBUraTh MPEAIOI0KEHUS 00 X Pa3BUTHH B HOBBIX YCJIOBUSAX U KOHTEKCTaX.

Pabora ¢ nngopmanmeii:

° NPUMEHATh PA3IMUHbIE METO/IbI, HHCTPYMEHTHI U 3alIPOCHI MPU MTOUCKE U 0TOOpE
uH(GOpPMAIMH UM TaHHBIX C YYETOM NMpEeASIOKEHHON yueOHON (pu3nyecKoi 3a/1auu;

° aHaNU3upoBaTh, CHCTEMAaTU3UPOBAaTh W  HHTEPHPETHUPOBATH  HH(POPMAIUIO
pa3UYHBIX BUIOB U (OPM IPEACTABICHHUS;

° CaMOCTOSITEJIbHO BBIOMPATh ONTUMAIbHYIO (POPMY IpeACcTaBlIeHUs HH(OPMALUU U
WITIOCTPUPOBATh pelllaeMble 337a4l HECIOKHBIMU CXeMaMM, JuarpaMMaMH, UHOW rpadukoil u
WX KOMOWHAITUSIMHU.

KomMyHuKaTHBHBIE YHUBEpPCaAJIbHbIC yUeOHbIE 1eliCTBUA:

° B XO7Ie OOCYXXJIeHHUsS Y4eOHOro marepuaia, pe3yJabTaroB JJa0OpaTOPHBIX padoT U
IOPOEKTOB 3aJ[aBaTh BOIPOCHI IO CYIIECTBY OOCYKJaeMOH TeMbl M BBICKA3bIBaTh WJICH,
HAalleJICHHbIE Ha PelleHUe 33/1a41 U NOoJIepKaHue OJlarokenareIbHOCTH OOIICHMUS;

° COIOCTABJIATh CBOU CYXKIEHHSI C CY)KIEHUSIMU JApPYTUX YYaCTHHKOB JMajora,
00OHapyXHUBATh Pa3IMUUE U CXOACTBO MO3ULIMA;



° BBIPAXaTh CBOIO TOYKY 3PEHUS B YCTHBIX M IMUCHbMEHHBIX TEKCTaX;

° MyONMMYHO TPEACTABIATH PE3YJIbTaThl BBIMOTHEHHOTO (U3UYECKOTO OIbITa
(3KCTIepUMEHTa, UCCIICIOBAHMS, TTPOCKTA);

° MOHMMATh M WCIOJB30BATh MPEUMYIIECTBA KOMAaHTHOW ¥ WHIUBUAYATbHON
paboTHI IPH PENICHUU KOHKPETHOU (PH3UYECKOM MPOOIEeMBI;

° MPUHUMATE TEJIM COBMECTHOU JCSITEILHOCTH, OPTraHU30BBIBATH JCUCTBHS IO €€
JTOCTIDKEHUIO: PACTIPEesTh POJid, OOCYXKAAaTh MPOIECCHl U Pe3ylabTaThl COBMECTHOM pabOTHI,
000011aTE MHEHNS HECKOJIBKUX JIIOMEH;

° BBINOJIHATH CBOIO YacTh paboThI, JOCTHrasi KAYeCTBEHHOTO Pe3yJbTara 10 CBOEMY
HaMpaBJICHUIO U KOOPAUHUPYS CBOU JEHCTBUS C PYTUMHU WIEHAMU KOMaH/bI;
° OLICHMBAaTh KayeCTBO CBOEro BKJIaJa B OOLMI NPOIYKT IO KPUTEPHSIM,

CaMOCTOATCIIBHO C(l)OpMy.HI/IpOBaHHLIM Y4aCTHUKaMHn B3aHMOHeﬁCTBHH.

PeryssiTuBHbIe YHUBepcaibHble y4eOHbIe AeiicTBUS

Camoopranu3amnus:

[ ] BBISABJIIATH HpO6J'IeMI)I B JXHU3HCHHBIX U y‘Ie6HI)IX chyauHs[x, Tpe6y}oumx JJIA
penienus GU3NUEeCKUX 3HAHUM;

° OPUEHTHUPOBATHCS B PA3TMYHBIX IMOAXOJAX MPUHATHS pelieHni (MHANBUyalIbHOES,
IPUHATHE PELIEHUS B TPYIIIE, IPUHATUE PELICHUM IPyIION);

° CaMOCTOSITENIbHO COCTABIISITh AITOPUTM pellleHus: GU3NYECKON 3a7a4M WM TUIaHa

HCCICI0BaHUA C y‘IéTOM UMCIOIINXCA PECYPCOB U COOCTBEHHBIX BOSMO)KHOCTCI\/'I,
APTYMCHTUPOBATH NPCAJIAracMbIC BApHUAHTBI peH.IeHPIfI;

° JienaTh BBIOOp M OpaTh OTBETCTBEHHOCTD 3a pelIeHUE.

CaMOKOHTPOJIb, SMOIIMOHATbHbBIN HHTE/IEKT:

° JlaBaTh aJICKBaTHYIO OIICHKY CUTYallMu M MPEJIaraTh IjiaH e€ n3MCHEHMSI,

° OOBSICHATh MPUYMHBI JOCTUKEHUS (HEAOCTUIKEHUS) PE3yNbTaToOB JIEATEIbHOCTH,
JlaBaTh OLEHKY NPUOOPETEHHOMY OIIBITY;

° BHOCHTh KOPPEKTHUBBI B JCATEIBHOCTh (B TOM WYHCJIEC B XOJA BBIMOIHCHHS

(1)I/I3I/I‘-IGCKOI‘O HUCCICOOBaHUA HUIIH HpOGKTa) Ha OCHOBEC HOBBIX 06CTO$ITCJIBCTB, N3MCHHBIINXCS
CHTy&I.[PIfI, YCTAaHOBJICHHBIX OH_II/I6OK, BO3HUKIIIHUX pr,HHOCT@ﬁ;

° OLICHHMBATh COOTBETCTBHE pe3ysIbTaTa IeJId U YCIOBUSIM;

° CTaBUTh ce0si Ha MECTO JAPYroro 4ejoBeKa B XOJE CHOpa WM JUCKYCCHU Ha
HAy4YHYI0 TEMY, IOHUMaTh MOTHUBBI, HAMEPEHUS U JIOTUKY APYTOro;

° MpHU3HABaTh CBOE MPaBO Ha OMMOKY NpU pelmeHuH (U3NYECKUX 3a/1ad WU B

YTBEPKIECHHAX Ha HAyYHbIE TEMBI U TAKOE XK€ IIPaBoO APYyroro.
INPEAMETHBIE PE3YJIBTATbBI

K koHIy oOyueHus B 7 KJjacce IpeIMETHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpaxkaTb C(POPMUPOBAHHOCTh Y OOYHAIOIINXCS YMEHUI:

° UCHOJNb30BaTh MOHATHS: (PU3MYECKME W XUMHUYECKUE SIBICHUS, HAOIIOIEHHE,
9KCIIEPUMEHT, MOJI€JIb, TUIOTE3a, CIUHUIIBI (PU3NUECKUX BEJIMYMH, aTOM, MOJIEKYJIa, arperarHble
COCTOsHMSI ~ BemlecTBa  (TBEpHOE, IJKUAKOE, Tra3000pa3HOE), MEXaHWYEeCKOe JIBUKECHUE
(paBHOMEpHOE, HEPABHOMEPHOE, NPSAMOJIUHENHOE), TPAEKTOpHs, PAaBHOIACHCTBYHOLIAs CuUIIA,
nedopmanus (ynpyras, IacTHuecKas), HeBECOMOCTb, COOOIIAIOIINECS COCY/IBL;

° pasznuuare sABieHUA (OUdPy3us, TEmIoBOe MABMKEHME 4YacTHL[ BeEILECTBa,
PaBHOMEpPHOE JIBJKEHHE, HEPAaBHOMEPHOE JIBW)KEHUE, MHEpLUs, B3aUMOJAEWUCTBUE Tel,
paBHOBecue TBEPIBIX TEJI C 3aKPEIIEHHOM OCBhIO BpallleHUs, Nepefada JaBIeHUS TBEPIbIMU
TEJIaMH, JKUJAKOCTAMHU W Tra3amu, arMmoc(hepHoe IaBieHHe, IUIaBaHUE Tell, NpPEeBpaIlCHHS



MEXAHUYECKOM D3HEPIMM) IO ONMCAHMIO MX XapaKTEPHBIX CBOWMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONINX JaHHOE (U3NYECKOE SBIICHUE;

° pacro3HaBaTh MPOSBIEHUE H3YYCHHBIX (U3NYECKUX SIBICHUH B OKpPYKAIOIIEM
MHUpE, B TOM 4YHuclie (QU3NYECKUE SBICHUS B MPHUPOJE: MPUMEPHl ABIKEHHUS C Pa3IMYHBIMU
CKOPOCTSIMH B XMBOM M HEKHMBOW IIPUPOAE, ACHCTBHE CWIBI TPEHHUS B IPUPOJE U TEXHHKE,
BIMSIHHE aTMOC(EPHOTO [aBICHHUS HA JKUBOM OpraHu3M, IUIaBaHHE pPBIO, pbluard B Tele
YeN0BeKa, MPHU 3TOM NEPEBOJMUTH MPAKTUYECKYIO 3a/1auy B y4eOHYIO, BBIACIATH CYIICCTBCHHbIC
cBolcTBa (IpU3HAKK) (PU3NUECKUX SBIICHHA;

° ONKCHIBATh M3YUYCHHbIE CBOMCTBA Tel W (PU3IMYECKUE SBIEHUS, HCIOJIb3YS
¢u3nyeckue BeIUUMHBI (Macca, 00bEM, IUIOTHOCTh BEILECTBA, BPEMs, IIyTh, CKOPOCTb, CPEIHSISA
CKOpOCTb, CHJIa YIPYTIOCTH, CHJIa TSKECTH, BEC Tella, Cuila TPEHus, JaBieHue (TBEPIOro Tena,
KUJKOCTH, Tasza), BHITAJKUBAIOIIAs CHUJa, MEXaHW4Yeckas paboTa, MOIIHOCTb, IJIEYO CHIIBI,
MOMEHT CHJIbI, KO3(PQHUIMEHT TOJE3HOr0 JEHCTBUS MEXaHW3MOB, KHHETHUYEcKas U
NOTEHIMANbHAST DHEpPrus), MpPU OMHUCAHUU TPABHIBLHO TPAKTOBATh (UBUYECKUNH CMBICTT
UCIIOJb3yEMbIX BEJIMYUH, UX OOO3HAYEHUS W EIUHUIBI (U3NYECKUX BEJIIMYMH, HAXOIUTh
(hopMybl, CBS3BIBAIOIIME JAHHYIO (U3WYECKYIO BEIMUYMHY C JPYTMMU BEIMYUHAMH, CTPOHUTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIUYUH;

° XapaKTepu30BaTh CBOWCTBA TeJ, (PU3UUECKHE SBICHUS M IMPOLECCHI, HCIONb3Ys
npaBuja CIOXKEHUsI CHJI (BIOJIb OTHOM MpsiMoii), 3akoH ['yka, 3akoH [lackans, 3akoH Apxumena,
NPaBUJIO paBHOBECHUS pbluara (OJI0OKa), «30JI0TO€ MPABHIO» MEXAaHUKH, 3aKOH COXpaHEHUS
MEXaHUYEeCKON 3HEPTUH, MPU 3TOM JIaBaTh CIOBECHYIO (DOPMYIUPOBKY 3aKOHA U 3alIUCHIBATH €TO
MaTEMaTUYECKOE BBIPAKEHMUE;

° OOBSICHATH (PU3UYECKUE SIBJICHHMSI, MPOLIECCHl M CBOMCTBA Tell, B TOM YHCIE U B
KOHTEKCTE CUTyalumn [IPAKTUKOOPUEHTHUPOBAHHOTO Xapakrepa: BBISIBIISITH
MPUYUHHO-CJIEICTBEHHBIC CBSI3U, CTPOUTH OObSICHEHHE U3 1—2 JIOTMYECKHUX IIaroB ¢ OMOPOH Ha
1-2 n3yueHHBIX CBOWCTBA (PU3MUECKUX SIBICHUN, PU3NUECKHUX 3aKOHA WM 3aKOHOMEPHOCTH;

° pemate pacu€THble 3a7auu B 1-2 JeWCTBHS, UCHONB3yS 3aKOHBI M (DOPMYIBI,
CBSI3bIBAIOLIME (PU3NUYECKUE BEJIMYUHBI: HA OCHOBE aHAJIM3a YCJIOBHUS 33/1aul 3allUChIBATh KPaTKOe
yCIIOBUE, TMOJCTABIATh (DU3MUECKHE BETUYHUHBI B (OPMYIBI M MPOBOAUTH PACUETHI, HAXOIUTh
CIPaBOYHbIE JlaHHBIE, HEOOXOAMMBbIE [JIsl peUIeHHs 3a/ad, OLIEHHWBaTh pPEaJUCTUYHOCTD
MOTyYeHHOU (hU3HUECKON BETUUHHEI;

° pacno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXXHO PEHIMTh MPHU MOMOIIM (PU3NUECKUX
METO/IOB, B ONMCAHUM MCCIENOBAaHUS BBLICIATH MPOBEPSIEMOE IPEAINIONIOKEHUE (TUIIOTE3Y),
pasznuyaTh M HMHTEPIPETUPOBATH MOJYYEHHBIH pe3yabTaT, HaXOAUTh OIIMOKU B XOJE€ OIIbITa,
JIEJIaTh BBIBOBI T10 €r0 pe3yJbTaTaM;

° MPOBOJIUTH OTBITHl MO HAOMIOMEHUIO0 (U3MUECKUX SIBICHUN WM (U3MUECKHUX
CBOMCTB Tel: (HOpPMYJIHpPOBATH TPOBEPSEMbIE TPEANONIOKEHHS, COOUpaTh YCTAaHOBKY U3
PEIOKEHHOTO 000PYI0BaHMS, 3aMMCHIBATH X0/ OTBITa U (DOPMYIUPOBATH BHIBOJIBI,

° BBINIOJHATH TPSMbIE U3MEPEHHsI PACCTOSHUSA, BPEMEHH, Macchl Tena, o0bEMa,
CWIBI U TeMIEpaTypbl C HCIOIb30BAHUEM AaHAJOTOBBIX U HMHU(POBBIX MPUOOPOB, 3aMUCHIBATH
MOKa3aHus MpUOOPOB ¢ YUETOM 3aJlaHHOM aOCOTIOTHOM MOTPEIIHOCTH U3MEPECHHH;

° MIPOBOJMTH MCCIIEOBAHUE 3aBUCUMOCTH OHOM (PU3MUYECKOI BETMUMHBI OT IPYTOM
C HCIIOJIb30BaHUEM TMPSMBIX U3MEPEHUH (3aBUCUMOCTU MyTH PABHOMEPHO ABIMXKYIIETOCS Teja OT
BPEMEHHU JIBIKCHHUS Tella, CWJIBI TPEHHs CKOJBKEHHs OT Beca Tela, KadecTBa 00paboTKU
MOBEPXHOCTEW TEJ U HE3aBUCUMOCTH CUJIbl TPEHMS OT IUIOLIAJAN CONPUKOCHOBEHHUSI TEJN, CHJIbI
YIPYTOCTH OT YAJMHEHUS TPY>KUHBI, BHITAIKHBAIONICH CHIIBI OT 00BbEMa MOTPYKEHHON 4yacTh
Tela M OT IJIOTHOCTH KHJIKOCTH, €€ HEe3aBUCHMOCTH OT IUIOTHOCTH Tella, OT IIIyOWHBI, Ha
KOTOPYIO TOTPYKEHO TEeJ0, YCIOBHUI TUIaBaHUS TeJ, YCIOBUN paBHOBECHS pbluara M OJIOKOB),
y4acTBOBaTh B IUIAHHUPOBAHHHM Y4YEOHOTO HCCIENOBAHMS, COOMPATh YCTAHOBKY W BBINOJIHATH
U3MEpEeHUs], CJeays NpeIJIOKCHHOMY IulaHy, (UKCHpOBaTh pe3ynbTaThl — MOJXYYEHHOU



3aBUCHUMOCTH (PU3NYECKUX BEIIMYMH B BHJIC IPEUIOKEHHBIX TaOIHIl U TpadUKOB, J1€1aTh BHIBOIBI
10 pe3yabTaTaM UCCIIEOBaHNUS;

° MIPOBO/IUTH KOCBEHHBIE MU3MEPECHHS (PU3UUYCCKUX BEIMYUH (TUIOTHOCTH BEIIECTBA
KUJKOCTH U TBEPAOTO Tesa, CHJIa TPEHMsS CKOJIbKEHHs, NABICHHE BO3IyXa, BBITAIKUBAIOLIAS
CWJIa, NEUCTBYIOIIAs Ha MOTPYKEHHOE B JKUIKOCTH TENO, KOA(D(UIMEHT MOJIE3HOTO IEHCTBUS
IPOCTBIX MEXaHW3MOB), CIEAYys MPEATOKECHHOW HMHCTPYKIMH: TPU BBITOJHEHUU H3MEPEHHI
coOMpaTh IKCIEPUMEHTATIFHYIO YCTAHOBKY M BBIUUCISATH 3HAYEHUE UCKOMOW BEJTMYUHBI,

° coOmofaTh TMpaBuUia TEXHUKH O€30MacHOCTH MpH padboTe ¢ 1abopaTOpHBIM
obopynoBaHueM;
L yKa3bIBaTh NPUHIUIBI JEHCTBUSA NPUOOPOB M TEXHUUYECKHX YCTPOWCTB: BECHI,

TEPMOMETpP, JUHAMOMETpP, COOOINAOLIMECS COCyAbl, OapoMeTp, pblyar, HOABIMKHBIA U
HETOABMKHBIN 00K, HAKJIOHHAS MJI0CKOCTH;

° XapaKTepU30BaTh MPUHIMIBI ASHCTBUS M3YUYEHHBIX MPUOOPOB M TEXHMUYECKUX
YCTPOICTB C OMOPON Ha UX OMMCAHUA (B TOM 4YMCIE: MOAIIMITHUKH, YCTPOMCTBO BOAOIPOBO/IA,
THJIPABIMYECKUN Tpecc, MaHOMETp, BBICOTOMEp, MOPLIHEBOIl HAacoC, apeoMeTp), HCIOb3ys
3HaHUS O CBOWCTBaX (IM3WYECKUX SBICHUH W HE0oOXoAWMble (U3NYECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

° MPUBOIUTH TMPUMEPHI (HAXOAUTh HHGOPMAIMIO O NIPHUMEpPax) MPAKTUIECKOTO
UCTIOJIb30BaHMs (PM3MUECKUX 3HAHWN B IMOBCEIHEBHOW XU3HH JJsl o0ecredeHns: 6e30MmacHOCTH
npu obpamieHuu ¢ npudopaMu M TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHHUS 3/I0pOBbS U
COOJTIOIEHHSI HOPM 3KOJIOTHUECKOTO TIOBE/ICHUS B OKPY>KaloLIeH cperie;

° OCYILECTBIATH OTOOpP MCTOYHMKOB MH(pOpManuu B MIHTepHETE B COOTBETCTBUU C
3a/laHHBIM TIOMCKOBBIM 3alpOCOM, HAa OCHOBE MMEIOIIMXCS 3HAHMM U IMYTEM CpaBHEHUS
pa3MYHBIX HCTOYHUKOB BBIIENATH WH(POPMALUIO, KOTOpas SBIAETCS NPOTUBOPEUMBON WM
MOXET OBbITh HETOCTOBEPHOIA;

° UCIONb30BaTh IPH BHIIOJIHEHUM YYEOHBIX 3aJaHUM HAyYHO-TOMYJISPHYIO
auTeparypy (GU3MYECKOro COJEep)KaHus, CIpPaBOYHbIE Marepualibl, pecypcbl cetu WHTepHeT,
BIAJeTh NPUEMAMU KOHCHEKTHPOBAHHUS TEKCTa, IpeoOpa3oBaHusi WHPOPMALUU U3 OJHOH
3HAKOBOW CHCTEMBI B JPYTYIO;

° co3JaBaTh COOCTBEHHbIE KpaTKHE MHCbMEHHBIE M YCTHBIE COOOIIECHHSI HA OCHOBE
2-3 WCTOYHUKOB HMH(POpPMAIUK (PU3MUECKOrO COJIEp’KaHHs, B TOM YHUCIIE MYOIUYHO JeNaTh
KpaTKue COOOIEeHHs O pe3yabTraTax MPOEKTOB WM Y4eOHBIX MCCIIE0BAaHUMI, IPU 3TOM I'PaMOTHO
UCIIOJIb30BaTh M3YUYCHHbIM MOHATUHHBIN anmapar Kypca (U3MKH, CONPOBOXAATh BBICTYIUIEHUE
MPE3EHTALNEN;

° IPU  BBIIOJHEHUU Y4YEOHBIX TMPOEKTOB M HUCCIEAOBAaHMNA pacHpencisTh
00513aHHOCTH B TPYIIIE€ B COOTBETCTBUU C MTOCTABJIECHHBIMU 3a/l1auaMU, CJICAUTD 3a BHIIIOJTHEHUEM
IUlaHa JIeHMCTBMM, a/JeKBaTHO OLIEHMBATh COOCTBEHHBIH BKJIAaJ B JEATEIBHOCTb T'PYMIIbI,
BBICTpanBaTh KOMMYHHUKATUBHOE B3aUMOJICHICTBUE, YUUTHIBAsI MHEHUE OKPY KAIOIINX.

K koHiy oOyueHus B 8 Kjacce mpeaMeTHbIE pe3ynbTaTbl Ha 0a30BOM YPOBHE JOJKHBI
oTpaxkaTh C(POPMUPOBAHHOCTH Y 00YUAIOUINXCS YMEHUM:

° HCIIOJIb30BaTh MOHSITHS: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE JBUKEHUE aTOMOB
U MOJIEKYJ, arperaTHbleé COCTOSHUS BEIIECTBAa, KpPUCTANIMYECKUEe U aMopQHble Tena,
HaCBILIEHHBIN M HEHACBIIICHHBIN Nap, BIAXKHOCTh BO3yXa, TEMIEpaTypa, BHyTPEHHs YHEPIHs,
TEIUIOBOM JBHUraTellb, 3JI€MEHTAPHBINA 3JIEKTPUUECKHUM 3aps, HIEKTPHUECKOe o€, IPOBOAHUKU
Y TUAJIEKTPUKH, TOCTOSTHHBIN AJIEKTPUYECKUI TOK, MATHUTHOE T10JIE;

° pa3nuyarh sBJICHU (TEIUIOBOE PaCIIMPEHUE U CKaTue, TeIulonepenayda, TerioBoe
paBHOBECUE, CMadyMBaHME, KalWUISIPHbIE SBJICHMS, HCIApEHUE, KOHJEHCAlUs, IUIaBJICHUE,
KpHucTajuin3anus (OTBEpAEBaHUE), KUIIEHHUE, TeIvlonepeaada (TeruIonpoBOIHOCTb, KOHBEKIIMS,
U3JyYEHUE), IJEKTpU3alMsl Tell, B3aUMOACHCTBHE 3apsiioB, JCHCTBHUS AJIEKTPUYECKOIO TOKa,
KOPOTKO€ 3aMbIKaHHE, B3aMMOJIeHICTBHE MAarHUTOB, AEHCTBIME MAarHUTHOTO IOJIsI HA MPOBOAHUK C



TOKOM, AJIEKTPOMarHuTHas WHAYKLHSA) MO ONUCAHUIO UX XapaKTEPHBIX CBOWCTB U Ha OCHOBE
OTIBITOB, JIEMOHCTPHUPYIOIIUX TaHHOE (PU3NYECKOE SBJICHHUE;

] pacro3HaBaTh MPOSBIEHUE H3YYCHHBIX (U3NYECKUX SIBICHUH B OKpPYKAIOIIEM
MHUpe, B TOM 4Hcle (QHU3MUECKHE SBIEHUS B TNPUPOJE: IOBEPXHOCTHOE HATSXKEHHE U
KalWUISIpHBIE SIBIICHUS B NPUPOAE, KpUCTAUIBI B mpupoxe, usnydeHnue CosHua, 3aMep3aHue
BOJIOEMOB, MOpCKHE OpH3bl, 00pa30BaHKE POCHI, TYMaHa, UHEs!, CHera, 3JIeKTPUYECKHE SBICHUS B
arMocdepe, PIEKTPUYECTBO JKMBBIX OPraHW3MOB, MarHUTHOE Mojie 3eMiId, Apeid MOoIr0CoB,
pOJIb MarHUTHOIO MOJIA JUIsl JKA3HM Ha 3emile, INOJSAPHOE CHUSHUE, IIPU 3TOM IIEPEBONUTH
NPaKTUYECKYIO 3a/1auy B Y4eOHYIO, BBIJCISATH CYIIECTBEHHbBIE CBOMCTBA (MIPU3HAKH) (PU3NIECKIX
SIBJICHUM

° ONUCHIBaTh M3YUYCHHbIE CBOMICTBA Tel W (PU3IMYECKUE SBIEHUS, HCIOJb3YS
¢u3nyeckre BEJWYMHBI (TeMIeparypa, BHYTPEHHSSI SHEpIrHs, KOJIMYECTBO TEIJIOTHI, YJCJIbHAs
TEIIOEMKOCTh BELIECTBA, yAeIbHAs TEIUIOTA ILIABJICHUs, yJeJIbHas TElIoTa IapooOpa3oBaHus,
yAeIbHas TEIUIOTa CTOPAaHUs TOIUIMBA, KOA(M(UIMEHT MOJE3HOr0 ACUCTBUS TEIIOBOM MAIIWHBI,
OTHOCHUTEJIbHAsT BIIAJKHOCTH BO3/yXa, DJJIEKTPUYECKUM 3aps], CHUjIa TOKa, JIIEKTPUUYECKOe
HanpspKEHUe, CONPOTHBIEHHE IPOBOJHMKA, Y/AEIbHOE CONPOTHBICHHE BellecTBa, padora u
MOIIIHOCTh 3JIEKTPUYECKOT0 TOKa), MPU ONMHUCAHUM MPAaBUIBLHO TPAKTOBaTh (PU3NYECKUN CMBICI
UCTIOJIb3YEMbIX BEIMYUH, 0003HAYCHUS U eIMHHIIbI (PU3NYECKUX BETUYMH, HAXOAUTh (GOPMYIIbI,
CBSI3BIBAIOLIME JAHHYIO (PU3NYECKYI0 BEIMYMHY C JIPYTMMH BEIUYMHAMU, CTPOUTH IpaduKu
U3YUYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIUYHH;

U XapaKTepU30BaTh CBOWCTBA TeJ, (U3NYECKHUE SBICHUS M NPOLECCHI, MCIOIb3Ys
OCHOBHBIEC IIOJIOKE€HUS MOJIEKYJIIPHO-KUHETUYECKOM TEOPUU CTPOCHHUS BEILIECTBA, IPUHIIMII
CYNEpIO3ULIMK NoJeH (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHus 3apsja, 3akoH Oma amis
ydacTKa Lenu, 3akoH J[xoyns—JIeHna, 3aKk0H COXpaHEHUs SJHEPTUU, IIPU OTOM J1aBaTh CIOBECHYIO
(OpMyIUPOBKY 3aKOHA U 3alUCHIBATh €M0 MATEMATHYECKOE BBIPA)KEHHE;

° OOBSICHATH (PM3NYECKUE MPOLIECCHl U CBOMCTBA TEJI, B TOM YMCJIE U B KOHTEKCTE
CUTyallMl NPaKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBIABIATh NPUYMHHOCIICICTBEHHBIE CBA3M,
CTpPOUTh OOBSICHEHHE W3 1—2 JOrMYecKuxX 0IaroB ¢ OMOpod Ha 1—2 M3y4YEHHBIX CBOMCTBa
(bu3nYecKux sBICHUH, (PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEI];

° pemats pacu€THble 3aJaud B 2—3 JEMCTBHS, UCHOIB3YS 3aKOHBI M (DOPMYJIBL,
CBsI3bIBatOIME (PU3MYECKUE BETMUMHBI: HA OCHOBE aHAJIN3a YCJIOBUS 3a/1auy 3alUChIBATh KPATKOE
yCIIOBUE, BBISIBJIATH HEJOCTATOK JAHHBIX JJISl PEIIEHUs 3a/1a4d, BHIOMpPATh 3aKOHBI U (OPMYIIbI,
HEoOXomuMble JJIs1 €€ pelIeHus, MPOBOAUTh PACUETH M CPaBHHUBATH IOJTYYEHHOE 3HAYCHUE
(u3MyecKoil BETUUYHUHBI C U3BECTHBIMU JAHHBIMU;

] pacro3HaBarh MpoOJIEMBbl, KOTOPbIE MOXKHO DPELIMTH NMPH MOMOIIM (PU3UUIECKUX
METOZIOB, HCIOJb3ys OIMCAaHUE MCCIENOBAaHUA, BBIICIATH IPOBEPAEMOE IPEAIIOIOKEHUE,
OLICHUBATh IIPABWJIBHOCTBH IOPSKA IIPOBENCHUS UCCIIEIOBAHU, 1€JIaTh BEIBOJIBI;

° MIPOBOJUTH OMBITH 1O HAONIOAEHUIO (U3NYECKUX SIBICHUN WK (u3nyeckux
CBOMCTB Tesl (KamWUIApHBIE SIBICHHUS, 3aBUCUMOCTb JABJIEHUS BO3AyXa OT €ro oo0béma,
TEMIIEPATYPBl, CKOPOCTH IIpOLIEcCa OCTHIBAHMS M HArpeBaHus INpU M3IYYEHHMM OT IBETa
u3Iyvarouiel (momomaromneil) MoBEpXHOCTH, CKOPOCTh HCHApEHUs BOJAbI OT TeMIepaTypbl
XKHUAKOCTH U IUIOHIANN €€ MOBEPXHOCTH, JIEKTPHU3ALMs TEJ U B3aUMOIECHCTBUE NIEKTPUUECKUX
3apsiOB, B3aUMOJCHCTBHE IOCTOSHHBIX MArHUTOB, BH3yaJu3alMsl MarHUTHBIX IOJIEH
IIOCTOSIHHBIX MAarHMTOB, JCHCTBMSI MarHMTHOTO IO HA NPOBOJHUK C TOKOM, CBOMCTBA
JJIEKTPOMArHuTa, CBOMCTBA  AJIEKTPOJBUIATENS]  MOCTOSHHOIO  TOKa):  (OpMYIHpOBaTh
npoBepsieMble TPEANONIOKEHUs, COOMpaTh YCTAHOBKY U3 NPEAJIOKEHHOTO 000pylI0oBaHMS,
OTIMCHIBATh XOJI OIBITA M (POPMYITHPOBATH BHIBOMKI;

° BBIIIOJIHATH IIPSIMBIE U3MEPEHHUs TEMIEPATypbl, OTHOCHUTEIIBHON BIIAYKHOCTHU
BO3/lyXa, CWJIbl TOKAa, HANpsDPKEHUS C MCIOJIb30BAHUEM AaHAJIOTOBBIX HPHUOOPOB M JATUYMKOB
(u3MYeCKUX BEIUYMH, CPABHUBATh PE3yJbTaThl M3MEPEHUH C y4&TOM 3a/JaHHOU abCOMIOTHOMN
HOTPEIIHOCTH;



° MIPOBOJMTH MCCIIEOBAaHUE 3aBUCUMOCTH OHOM (PU3MUYECKOI BETMUNHBI OT IPYTOM
C HCIOJIb30BaHMEM IMPSIMBIX HM3MEPEHUH (3aBUCHMMOCTH COIPOTHUBICHMS INPOBOJHUKA OT €ro
IJIMHBI, TUIOIIAaAW MONCPEHYHOI0 CCUCHUA U YACIBHOI'O COMNPOTUBIICHHA BCUICCTBA IMPOBOJHHUKA,
CHWJIBI TOKa, MIYILIEro Yepe3 INPOBOAHHUK, OT HANpPSDKEHUS Ha IPOBOJHUKE, HMCCIEAOBaHUE
IOCJIEIOBATENILHOTO U MAPAJIIEIbHOIO COCIUHEHNI IPOBOIHUKOB): INIAHUPOBATh UCCIIEA0BaHKE,
coOMpaTh YCTaHOBKY M BBINOJHSITH M3MEPEHUs, Cleqys MPEeAJoKEHHOMY IUIaHy, (GUKCUPOBATh
PE3YIBbTATHL HOHy‘IeHHOfI 3aBUCUMOCTH B BHIC TaGJII/II_I n Fpa(l)I/IKOB, JAcJIaTb BBIBOJbI IIO
pe3yabTraTraM UCCIIEAOBaHuUs;

® IIPOBOJAUTDH KOCBCHHBIC U3MCPCHUA (1)I/ISI/I‘~IGCKI/IX BCJIMYUH (YJIGJ'II)Haﬂ
TEIIOEMKOCTh BEILECTBA, CONPOTHUBICHHUE IMPOBOAHUKA, pab0OTa W MOLIHOCTbH 3JIEKTPHUECKOro
TOKa): IUIAHUPOBaTb HW3MEPEHMs,, CcoOUpaTh OSKCIEPUMEHTAIbHYIO YCTAHOBKY, CIEIys
[IPEIIOKEHHON MHCTPYKLMH, U BBIYUCIIATh 3HAYCHUE BEIIMYHHBIL;

° coOmromare TpaBWiIa TEXHUKH O€30MacHOCTH mpu padboTe ¢ J1abopaTOpHBIM
00opyIoBaHUEM;
° XapaKTepU30BaTh MPUHIIMITBI JCUCTBUS HM3YYCHHBIX MPUOOPOB M TEXHHUYECKUX

YCTPOICTB C OMOpOM Ha WX ONMUCaHUsS (B TOM YHUCIE: CUCTEMa OTOIUIEHMS JIOMOB, TUTPOMETP,
napoBas  TypOMHA,  ammepMeTp,  BOJBTMETP,  CUETUMK  DJIEKTPUYECKOM  SHEpruu,
ANIEKTPOOCBETUTENILHBIE  MPHUOOPHI, HarpeBaTelibHblE  3JEKTPONpuOOpel  (IpUMEpHI),
NEKTPUUYECKUE TPEIOXPAHUTENIHN, 3JIEKTPOMATHUT, 3JIEKTPOJIBUIATENIb MOCTOSHHOTO TOKA),
UCTIONIB3YsT 3HAHMSA O CBOMCTBaX (M3MYECKHX SBICHUH M HeoOXomumble (usnueckue
3aKOHOMEPHOCTH;

° pacrno3HaBaTh MPOCThIe TEXHUUYECKUE YCTPOICTBA U M3MEPUTETbHbIE TPUOOPHI 110
CXeéMaM U CXEMaTU4YHBbIM PUCYHKaM (KUIAKOCTHBIM TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP,
JIBUTATEIb BHYTPEHHETO CTOpaHusi, AIEKTPOCKOI, PEOCTAT), COCTABIATh CXEMbI IEKTPUUECKUX
LENE C MOCIe0BaTeNbHBIM U NAapauIEIbHbIM COEIMHEHUEM IEMEHTOB, pa3inyasl yCIOBHbIE
0003HauEHUs HIIEMEHTOB AIEKTPUUECKUX LIETIEH;

° MPUBOIUTH TPUMEpPHl (HAXOAWUTh HMH(OPMAIMIO O TpUMepax) MPAKTHUIECKOTO
UCIIOJIb30BaHMsl (PU3MUECKUX 3HAHWH B MOBCEIHEBHOW XU3HU JJs oOecredeHus: 0e301acHOCTH
npu oOpamieHud ¢ npudopaMH M TEXHUYECKMMHU YCTPOHCTBAMH, COXPAHEHUS 3I0pOBBbS U
COOJTIOIEHHS] HOPM 3KOJIOTMUYECKOT0 MOBE/ICHUS B OKPY Kalollel cpeie;

° OCYUIECTBIIATh MOMCK MH(pOopManuu (usnyeckoro copepxanus B MHtepHere, Ha
OCHOBE HMEIOLIMXCA 3HAHMW M IIYTEM CpPaBHEHUS JOIOJIHUTENIBHBIX HCTOYHUKOB BBIIEIATH
uHGOpPMAIIIO, KOTOpast SIBJIIETCS IPOTUBOPEUUBOM MIIM MOXKET ObITh HEZOCTOBEPHOIA;

° WCIOJNB30BaTh IPH BBINOJIHEHUM YYE€OHBIX 3aJaHUM HAyYHO-TIOMYJISPHYIO
JAUTEpATypy (HU3NUECKOTO COAEp)KaHUs, CIPAaBOUHBIE MaTepuaibl, pecypchl cetu MHTepHer,
BIAJeTh NPUEMAaMU KOHCIEKTHPOBAHUS TEKCTa, IpeoOpa3oBaHusi WHGPOPMALUU U3 OJHOMN
3HAKOBOH CHUCTEMBI B JIPyTYIO;

° cO3[aBaTh COOCTBEHHBIC MHCHMEHHBIC M KPAaTKUE YCTHBIE COOOIICHHUs, 00001Ias
UHPOPMALIUIO M3 HECKOJIbKUX HCTOUYHUKOB (PU3MUYECKOTO COAEP)KAHUs, B TOM UHUCIIE MyOIUYHO
IPEICTABIATh PE3YJbTaTbl MPOEKTHONM WM HCCIIENOBATENbCKON JESITENIbHOCTH, MpPU 3TOM
IPaMOTHO HCIIOJIBb30BaTh M3yYEHHBIH NOHATHHHBIM anmapar Kypca (HU3UKH, CONPOBOXKIATh
BBICTYIUICHUE ITPE3ECHTALUEM;

° IIPU BBIMOJIHEHUH yYEOHBIX MPOEKTOB M UCCIENOBaHUN (DPU3NYECKUX MPOIECCOB
pacnpenenarb 005 13aHHOCTH B TPYIIIIE B COOTBETCTBUU C MOCTABIEHHBIMU 3aJjadyaMu, CIEIUTh 3a
BBINOJIHEHUEM IIJIaHa JEUCTBUI M KOPPEKTUPOBAaTh €ro, aJeKBaTHO OLIEHUBAaTh COOCTBEHHBIN
BKJIaJ] B J€SATENbHOCTh T'PYIIbl, BBICTpaUBaTb KOMMYHUKAaTHBHOE B3aUMOJCHCTBHE, MPOSBIAL
TOTOBHOCTH pa3pelaTb KOH(IUKTHI.

K xoniy oOyuenus B 9 kjacce mpeaMeTHbIe pe3ysbTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpakaTb C(POPMHUPOBAHHOCTD y 00OYUAIOIIUXCS YMEHHIA:

° UCIONb30BaTh IMOHATHUA: CHCTEMa OTCUéTa, MaTepuasibHas TOYKA, TPAEKTOPUS,
OTHOCHUTEJIBHOCTh MEXaHMYECKOTO JBIWXKeHHUsA, aedopmanus (yrnpyras, IiacTHuecKas), TpEeHHe,



LIEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTh U TEPerpy3KH, LIEHTP TAKECTH, aOCOIOTHO
TBEPZIOE TEJO, LIEHTP TSKECTH TBEPJIOTO Tesla, paBHOBECHE, MEXaHUYECKHUE KOIeOaHusl U BOJIHBI,
3BYK, MH(Pa3BYK U YIBTPa3BYK, IEKTPOMArHUTHbBIE BOJIHBI, IIKaja 3JIEKTPOMArHUTHBIX BOJIH,
CBeT, OMM30PYKOCTh M J1aJbHO30PKOCTh, CHEKTPHl MCIYCKAaHUS W MOIVIOUIeHHs, anbda, OeTa- u
ramma-u3J1y4eHus, U30TOMBI, sA€pHas SJHEPTEeTHKA;

° pa3nuyarh siBIEeHUs (PaBHOMEPHOE M HEPABHOMEPHOE MPAMOJIMHENHOE IBMKEHHE,
PaBHOYCKOPEHHOE IPSMOIMHENHOE [BU)KEHUE, CBOOONHOE MAaJCHHE TEJl, PaBHOMEPHOE
JBI)KEHHE IO OKPYXHOCTH, B3aMMOJIEMCTBUE Tel, PEaKTUBHOE [BI)KEHHE, KojebaTeiabHOoe
JBIDKEHHE (3aTyXalolle W BBIHY)KACHHBIC KoJeOaHMs), PE30HAHC, BOJHOBOE JBIKEHHE,
OTpPaKCHHME 3BYyKa, IPSIMOJMHEHHOE pacnpoCTpaHEHUE, OTPaK€HHE U IPEelIOMJICHHE CBeTa,
IIOJIHOE BHYTPEHHEE OTpPaKEHHE CBETa, PA3JIOKEHHE OeNoro CBera B CHEKTP U CIOXKEHHE
CIEKTpaIbHBIX I[BETOB, JUCIEPCHs CBETa, €CTECTBEHHAs PaJAMOaKTHMBHOCTb, BO3HUKHOBEHHE
JMHENYATOro CIEKTpa U3IyUYEeHUs ) 110 ONMCAHUIO UX XapaKTEPHBIX CBOWCTB U HAa OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIUX JaHHOE (PU3UUYECKOE SIBIICHUE;

° pacro3HaBaTh MPOSBIECHUE H3YYEHHBIX (PU3UUYECKUX SBICHUH B OKPYXKAIOLIEM
Mupe (B TOM uucie (pU3NYecKue sSBICHHUS B MPUPOJE: NPUIMBBI U OTJIMBBI, IBH)KEHUE TIAHET
ConHEeYHOM CHCTEMBbI, PEaKTUBHOE JBM)KEHHE >KMBBIX OPIaHHU3MOB, BOCIPHUITHE 3BYKOB
KUBOTHBIMM, 3€MIIETPSICEHUE, CEHCMUYECKUE BOJIHBI, I[yHaMH, 5XO, LBETAa TE€J, ONTUYECKHE
SBJICHUS B TPHPOAE, OHMOJIOTHYECKOE JIEHCTBHE BHIMUMOTO, YABTPA(QHOIETOBOTO H
PEHTI€HOBCKOTO M3JIyY€HHH, €CTEeCTBEHHbIM paJuoakTHBHbI (OH, KOCMHUYECKHE Jy4UH,
PaAMOAaKTUBHOE M3JIy4YEHHE MPUPOIHBIX MUHEPAJIOB, ACWCTBUE PAAMOAKTUBHBIX M3JIy4EHUH Ha
OpraHu3M YeJOoBeKa), MPH 3TOM MEPEBOAUTH MPAKTHUECKYIO 3a7ady B Y4eOHYIO, BBIJIENATH
CyIIIECTBEHHBIE CBOMCTBA (TIpU3HAKHN) (PU3MUECKUX SBICHUN;

° ONMCHIBaTh M3yYEHHBIC CBOWCTBA Tel M (U3UYECKHUE SBICHHSA, HCIOIb3YS
(u3nyeckue BEJINYUHBI (CPEAHAS U MTHOBEHHAs! CKOPOCTh TeJla PY HEPABHOMEPHOM JIBUXKEHUH,
YCKOpPEHME, IEPEMEIIEHUE, IyTh, YIVIOBAas CKOPOCTb, CHJIAa TPEHMs, CHJA YHPYrOoCTH, CHJa
TSDKECTH, YCKOPEHHE CBOOOIHOIO IaJieHUs, BEC Tesa, MMIYJIbC Tela, HUMILYJIbC CHIIBI,
MeXaHuueckass paboTa ¥ MOIIHOCTb, IOTCHLUANbHAs »JHEprus Teja, IOJHATOr0 Hal
IIOBEPXHOCTBIO 3€MJIM, MOTCHLUAIbHAs JHEPIUs CXKATOW IPYKUHBI, KMHETHYECKas SHEeprus,
MOJIHAsE MEXaHWYeCKast YHEPrusl, IEPUOJ] U YacTOTa KoyieOaHUH, JUIMHA BOJIHBI, IPOMKOCTb 3BYKa
U BBICOTA TOHA, CKOPOCTh CBETA, MOKA3aTesb MPEIOMIIEHUs Cpelbl), IPU ONMMCAHUM IIPABUIBHO
TPaKTOBATh (PU3MUYECKUI CMBICI UCHIOIB3YEMbIX BETMUUH, 0003HAYCHUS M SAMHUIBI (PU3NIECKUX
BEJIMYMH, HAXOAUTh (OPMYIIbI, CBS3BIBAIOIIME JaHHYIO (U3NYECKYH0 BEIUYHMHY C JIPYTHMMHU
BEJIMYMHAMH, CTPOUTH IpahuKN U3YUCHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;

° XapaKTepu30BaTh CBOWCTBA TeJ, (PU3NYECKHUE SBICHUS M INPOLECCHI, MCIOIb3Ys
3aKOH COXpPAHEHUS HHEPIHM, 3aKOH BCEMHUPHOIO TATOTEHUS, NPUHLHUII CYNEpPHO3ULUHU CHJI,
INPUHIMI OTHOCUTENbHOCTH ['anuies, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHUsI UMITYJIbCa, 3aKOHbBI
OTpPaXEHUs M NPEJIOMIIEHHS CBETA, 3aKOHBI COXPAaHEHUS 3apsJ0BOTO M MacCOBOIO YMCEN IpU
ANIEPHBIX PEAKIMAX, IPU 3TOM J1aBaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA U 3alUCBHIBATh €r0O
MaTeMaTH4eCKOE BbIPAXKEHHUE;

° O0BACHATH (PU3NUECKHE MPOLECCHl U CBOMCTBA Tell, B TOM YMCJIE U B KOHTEKCTE
CUTyalMil MPaKTUKOOPHUEHTHPOBAHHOIO XapaKTepa: BBIABIATh NPUYMHHO-CIEICTBEHHbIE CBA3H,
CTpOUTh OOBSCHEHHE W3 2—3 JIOTMYECKHUX IIAaroB C ONOpod Ha 2-3 M3Y4YECHHBIX CBOWCTBA
(u3nyecKux ABICHUN, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

° pemare pacy€THbIE 3a1aud (ONMMpAIOLIMECs HAa CHUCTEMY M3 2—3 ypaBHEHHN),
UCIIOJIB3Ysl 3aKOHBI M (OPMYIJIBI, CBS3BIBAIOIIME (U3MUECKHE BEIUYMHBL: HAa OCHOBE aHAJIN3a
YCIIOBHS 3aJayl 3aluChIBaTh KPAaTKOE YCIOBHE, BBISBIATH HEIOCTAIONINE WM W30BITOUHBIC
JIaHHbIE, BBIOMpATh 3aKOHBI U (OPMYJIbI, HEOOXOJUMBIE JUIsl PELICHHs], TPOBOAUTH PAacCUEThl U
OLIEHUBAThH PEATUCTUYHOCTD MOJYYSCHHOTO 3HaUCHUS (PU3MUECKON BEIIMUHUHBI,

° pacro3HaBaTh NMpoOJeMbl, KOTOPblEé MOKHO DPELIMTh NMPH MOMOIIM (U3UUECKUX
METO/IOB, HCIOJb3ysl OIMCAHUE MCCIEAOBAaHUSA, BBIACIATH IMPOBEPAEMOE IPEAIOIOKEHUE,



OLICHUBATh  NPAaBUIBHOCTh  TOpPSIKA  TNPOBEIEHHUS  HMCCIEJOBaHUS, JeJaTh  BBIBODI,
WHTEPIPETHPOBATH PE3yIBTaThl HAOIIOICHUI U OTIBITOB;

° MPOBOJMTH OMBITH 1O HAONIOACHUIO (U3NYECKHUX SIBICHUN WK (pU3MUecKux
CBOWCTB TeJ (M3ydyeHHue BTOPOro 3akoHa HbloTOHa, 3akOHA COXpaHEHHs SHEPrHH, 3aBUCUMOCTb
nepuofa KojieOaHWH TNPYKHUHHOTO MasTHHKAa OT MacChl Ipy3a U JKECTKOCTH MPYXKUHBI U
HE3aBUCHUMOCTh OT aMIUIUTYAbl MaJbIX KOJ€OaHUH, MPSIMOJIMHEIHOE pacHpOCTpaHEHHUE CBETa,
pas3iokeHne Oenoro cBera B CIEKTP, M3yYCHHE CBOWCTB M300paXEHUS B IUIOCKOM 3€pKajie U
CBOWCTB M300pakeHUs peaMeTa B cOOMparoLIeil JuH3e, HaOMIoAeHNe CIIOUIHBIX U IMHeHYaThIX
CHEKTPOB W3JIYYCHHs): CaMOCTOSTEIBHO COOMpaTh YCTaHOBKY M3 H30BITOYHOrO Habopa
000py10BaHNUs, OIIMCHIBATh X0 OMbITA U €r0 PEe3YJIbTaThl, (POPMYIUPOBATH BHIBOJIBL;

° MIPOBOJMTH TPU HEOOXOAUMOCTH CEPHIO MPSIMBIX U3MEPEHHIA, OTIPEIeTIsis CpeiHee
3HauUE€HUE M3MEpseMOM BeIHUUHBI ((POKYCHOE pacCTOsIHUE coOMparomeil JIMH3bI), 000CHOBBIBAThH
BBIOOp crioco0a u3MepeHus (M3MEPUTEIIBHOTO TPUO0opa);

° NPOBOJAWTH  HUCCIENOBAaHWE  3aBUCHUMOCTEH  (pU3MYECKMX  BEIMYMH  C
UCIIOJIB30BaHUEM NPSAMBIX M3MEPEHUl (3aBUCHUMOCTH IyTH OT BPEMEHH NPU PaBHOYCKOPEHHOM
JBIDKEHUH 0e3 Hav4albHOW CKOPOCTH, Nepuoia KojJeOaHW MaTeMaTHMYecKOro MasiTHHUKa OT
JUIMHBl HUTH, 3aBUCHUMOCTH yIJIa OTPaXEHHs CBETa OT yIla MaJeHHs M yIVla MPEeJOMJIEHUs OT
yria TajeHus): IUIAHUPOBATh HCCIIEIOBAaHME, CAaMOCTOATENBHO COOHMpaTh YCTaHOBKY,
(uKCHpOBaTh pE3yNbTaThl MMOJYYECHHON 3aBUCHUMOCTH (PU3MYECKUX BEJIMYMH B BUAE TaOIMIl U
rpauKoB, J1e1aTh BHIBOJBI IO PE3yJIbTaTaM HUCCIICAOBAHMS;

° IIPOBOJUTH KOCBEHHbIE M3MEpPEHMs (PU3NYECKUX BEIUYHMH (CPelHsAs CKOPOCTh U
YCKOpEHHE Tella MPHU PABHOYCKOPEHHOM JIBKECHUH, YCKOPEHUE CBOOOIHOTO MaIeHHS, )KECTKOCTh
HOpPY>KUHBI, KO3(QPULUEHT TPEeHUs CKOJIBKEHUs, MEXaHn4eckas paboTa U MOILHOCTb, YaCTOTa U
nepuoj; KojeOaHM MareMaTH4ecKoro U TPYKHHHOTO MAasSTHHKOB, ONTHYECKas CHia
cobuparomied  JMH3bI, PAJUOAKTUBHBIA  (OH): IJIAHUPOBAaTb  M3MEpEHHs, coOuparhb
HKCTIEPUMEHTAIBHYIO YCTAHOBKY M BBITIOIHATH H3MEPEHHUS, CIIEAYS TPEUIOKEHHON HHCTPYKIIHUH,
BBIUUCIIATh 3HaYEHUE BEJIMYMHBI U aHAIM3UPOBATH MOJIYUYEHHBIE PE3yJIbTaThl ¢ yUETOM 3a/laHHON
MOTPELIHOCTH U3MEPEHUN;

° coOmofaTh TMpaBuUia TEXHUKH O€30MacHOCTH MpH paboTe ¢ 1abopaTOpHBIM
obopynoBaHueM;
o pa3nuyath  OCHOBHBIE  MNPHU3HAKM  W3YyYEHHBIX  (U3WYECKHUX  MOJEJCH:

MarepuaibHas TOYKa, aOCOIIOTHO TBEPIOE TENO, TOYCUHBIH UCTOYHUK CBETA, Jy4, TOHKAs JINH3A,
IUIaHEeTapHasi MOJIeIIb aTOMa, HYKJIOHHAs MOJIE)Ib aTOMHOTO SI/Ipa;

° XapaKTepU30BaTh MPUHIIMIIBI JCUCTBUS H3YYCHHBIX MPUOOPOB M TEXHHUYECKUX
YCTPOWCTB C OMOPOM Ha HUX OMHUCaHUA (B TOM YHUCJE: CHUIOMETp, IATUYUKH TOJIOKEHUS,
pacCTOSHUST M YCKOPEHUS, pakeTa, O3XOJIOT, O4YKH, IEpPHCKoI, (oToanmapar, ONTHYCCKHUE
CBETOBOJIBI, CICKTPOCKOI, IO03MMETp, Kamepa BuibcoHa), HMCIONB3Yys 3HAHHS O CBOMCTBax
(U3NYECKUX SBJICHUI U HEOOXOIUMbIE (PU3NUECKHUE 3aKOHOMEPHOCTH;

° UCIIONIb30BaTh CXEMBbl M CXEMATHYHBIC PHUCYHKH HW3YYCHHBIX TEXHHYCCKHX
YCTPOWCTB, HM3MEPUTEIbHBIX TNPUOOPOB M TEXHOJIOTUYECKHX IPOLECCOB IMPHU PELICHUU
y4eOHO-TIPAKTUICCKHUX 3a/1ad, ONTHYECKUE CXEMbI JJIsi MOCTPOCHHS U300paKCHUH B IIOCKOM
3epKaje U coOMparomnieit TMH3e;

° NPUBOANUTL HPUMEPHl (HAXOMUTh HH(OPMALKIO O MpPHUMEpax) MPAKTUYECKOTO
UCTIOJIb30BaHMs (PM3MUECKUX 3HAHWI B TOBCEIHEBHOW XU3HH JJIsI 00ecTiedeHns: 0e30MacHOCTH
npyd oOpalieHud ¢ TpUOOpaMHU M TEXHHMYECKMMH YCTPOWCTBAMH, COXPAHEHHS 310POBbS U
COOJTFOZICHUSI HOPM DKOJIOTHYECKOTO TIOBEJICHUS B OKPYIKAIOLICH CpeJie;

° OCYILECTBIIATh TOUCK HWH(pOpPMAIUU (QHU3HUECKOro coxaepkanus B HHTepHere,
CaMOCTOSITEIBHO (hOPMYIIUPYS IOMCKOBBIN 3aIIPOC, HAXOAUTH IYTH ONPEEICHUS JOCTOBEPHOCTH
MOJTY4YCHHOM HH(POPMAIIMU Ha OCHOBE UMEIOIIMXCS 3HAHUH U JOTIOJTHUTEIIbHBIX HCTOYHUKOB,

° UCIIONIb30BaTh MPH  BBITIOJIHCHUH YYEOHBIX 3aJaHUil  HAyYHO-MOMYJISPHYIO
JIUTEPaTypy (U3UUECKOTO COACPIKaHUs, CIIPABOUHBIC MaTepHasbl, pecypchl cetu HHTepHer,



BIAJeTh NPUEMAaMU KOHCIEKTHPOBAHUS TEKCTa, IpeoOpa3oBaHusi WHGOPMALUU U3 OJHOMN
3HAKOBOW CHCTEMBI B JPYTYIO;

] co3aBaTh COOCTBEHHBIE IHMCHMEHHbIE W YCTHBIE COOOLICHHS Ha OCHOBE
UH(QOPMAIIUN U3 HECKOJIBKMX MCTOYHHMKOB (PM3NYECKOTO COAEpXaHUs, MyOIUYHO MPEICTaBIATh
pe3ysbTaTbl TIPOEKTHOW WJIM HCCIEIOBAaTEIIbCKOW  JIEATEIIBHOCTH, IIPM 3TOM I'PAMOTHO
UCIIOJIb30BaTh U3Y4YEHHBIA MOHATUHHBIN anmapaTr U3y4yaeMoro pasaena (pU3uKu U CONpPOBOXKAATH
BBICTYIIJICHUE TIPE3EHTAIMEN C y4€TOM 0COOEHHOCTEH ayTUTOPHUN CBEPCTHUKOB.
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7 KJIACC

KoanuecTrBo yacoB

KonTpoJubHbie
padoTbI

Pazjen 1. ®u3uka u eé posib B NO3HAHUH OKPYKAKIEr0 MUPa

1.1

1.2

1.3

®du3mka - HayKa 0 IPUPOE

du3nyecKkre BeIMNYUHBI

EcrecTBeHHOHAYYHBIN METO MMO3HAHUS

Hroro no paszneny

2

2
6

Paznen 2. [lepBoHayajibHbIe CBeIEHHUS 0 CTPOEHNH BelleCTBA

2.1

2.2

23

CrpoeHue BemiecTna

JIBM>KEHUE U B3aUMOJICUCTBUE YACTHUI]

BE€IICCTBa

ArperaTHble COCTOSIHUS BEILLIECTBA

HWroro no pazneny

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

3.1

3.2

33

MexaHndeckoe ABUKEHUE
WNuepuus, macca, IIIOTHOCTh

Cuna. Buner cunn

Wroro no pazneny

Pasnen 4. laBienne TBEPABIX TeJl, )KUAKOCTEH U ra30B

1

14
21

IIpakTHYeckue
padoThI

JuiekTpoHHbIE (HU(POBHIE)
o0pa3oBare/ibHbIE pecypchl

bubanoreka [IOK
https://m.edsoo.ru/7f416194
bubanoreka [IOK
https://m.edsoo.ru/7f416194

bubmoreka [IOK
https://m

416194

bubmuoreka [IOK
https://m
bubaunoreka [IOK

https://m.edsoo.ru/7f416194
bubmoreka [IOK

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

416194

bub6moreka [IOK
https://m.edsoo.ru/7f416194

bu6muoreka [IOK
https://m.edsoo.ru/7f416194
bubmuoreka [IOK
https://m.edsoo.ru/7f416194



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

Hasnenue. Ilepenaua naBnenus
4.1 TBEPABIMU TEJIAMHU, KUIKOCTAMU U
razamMu

4.2  ]JlaBIeHHUE KUIKOCTH

4.3  ArmocdepHOe naBieHHE

I[CﬁCTBHC KHUAKOCTH M I'a3a Ha

4.4 N
MOTPY’KEHHOE B HUX TEJIO

Hroro no pazneny
Pa3gen 5. PaGora u MomiHOCTh. DHeprus

5.1 Pabora 1 MoIHOCTE
5.2 IIpocTble MEXaHU3MBbI

5.3  MexaHuueckas 3HEPTUs

Hroro no pazneny
PesepBHoe Bpems

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

21

12

68

12

bubaunoreka [IOK
https://m.edsoo.ru/7f416194

bubnuoreka [JOK
https://m.edsoo.ru/7f416194
bub6moreka [IOK
https://m.edsoo.ru/7f416194
bu6muoreka [IOK
https://m.edsoo.ru/7f416194

bubaunoreka I[IOK
https://m.edsoo.ru/7f416194
bubmoreka [IOK
https://m.edsoo.ru/7f416194
bubaunoreka [IOK
https://m.edsoo.ru/7f416194
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8 KJIACC

Koan4yecTBo yacoB

Ne HanmeHoBaHue pa3ies1oB U TeM DJIeKTpOHHbIe (LM(ppoBbIE)

n/n mporpamMmsl fcer :f;’g::::ﬂbﬂue ;E’;:::qec'me oOpa3oBare/ibHbIE Pecypchl

Pa3gen 1. TemioBble iBJIEHUA

1.1 CrpoeHue u CBOMCTBA BEIIECTBA 7 bubmiorexa IIOK
https://m.edsoo.ru/7f4181ce
bunbmorex K

1.2 Tennosbie mpouecch! 21 ! > http%://?nic?sgc?ru/ 7f4181ce

Hroro no pazneny 28

Paszjnes 2. JinekTpuyeckre U MATHUTHBIE SIBJIEHUSI

21 DneKkTpudecKue 3apsiabl. 3apsHKEHHBIE 7 1 bubmuorexa [JOK
) Tejla U UX B3aUMOJIEUCTBUE https://m.edsoo.ru/7f4181ce
2.2 ITocTo 1 a11e €CKHil TO 20 1 7 Bubmaotexa OK
' TOAHHBIH ICKTPUICCKHMH TOK https://m.edsoo.ru/7f4181ce
bubaunoreka [IOK
23 MaruTHbIC ABICHHA 6 1 1.3 https://m.edsoo.ru/7f4181ce
bub6moreka [IOK
2.4 ONeKTpOMArHWTHas HHAYKIA 4 https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PezepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10O 63 3 145

[NPOT'’PAMME


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

Koan4yecTBo yacoB

Ne HanmeHoBaHue pa3ies1oB U TeM JiIeKTpOHHbIe (HU(POBHIE)

n/n mporpamMmsl OBcer fgggﬂ‘:ﬂbm’le ;I%z:::)llmecxne oOpa3oBareibHbIE Pecypchl
Pa3gen 1. Mexannyeckue siBJIeHHS
11 MexaHU4YeCKO€E IBUKECHHUE B CIIOCOOBI 10 1 bu6muoreka [IOK
' €ro ONMCcaHus https://m.edsoo.ru/7f41a4a6
. bubnuorexa [IOK
1.2  BzaumopeicTBuE Tl 20 1 3 https:/m.edsoo.rw/7f41ada6
bu6moreka [IOK
1.3 3axomst coxpanenus 10 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pa3gen 2. Mexann4yeckue Kojed0aHUsA U BOJIHbI
bubauoreka [IOK
2.1  Mexaandeckue KoeOaHus 7 3 https://m.edsoo ru/7f4 1 ada6
bubmuoreka IIOK
2.2 MexaHU4ecKHue BOJHBI. 3BYK 8 1 3 https://m.edsoo.ru/7f4 1 ada6
Hroro no pazneny 15
Pa3nen 3. JiieKTpOMarHuTHOE MoJie M 3JIEKTPOMATHUTHbIE BOJIHBI
31 DNEeKTPOMarHuTHOE T0JIE U 6 ) bubnunorexa LIOK
' AIEKTPOMArHUTHBIC BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pa3nea 4. CBeToBLI€E SIBJICHUS
bub6mmoreka [IOK
4.1  3akoHbI pacIpOCTpPaHEHUsI CBETA 6 2 https://m.edsoo.ru/7f4 1 ada6
bub6moreka [JOK
4.2 JIuH3bI ¥ ONTHYECKHE TPUOOPHI 6 3 https://m.edsoo.ru/7f41 ada6
bubmoreka IIOK
4.3  PasznoxeHue 6e10ro cBETa B CIIEKTP 3 2 httns://m.edsoo.ru/7f41 adat
Hroro no pazneny 15

Pa3gen 5. KBanroBbie siBJIeHUA


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

HcnyckaHue 1 NOMIONIEHUE CBETa bubmuorexa LIOK

5.1 aToOMOM 4 I https://m.edsoo.ru/7{41a4a6
bubmoreka [JOK

5.2 CTpocHHe aTOMHOTO A1pa 6 I https://m.edsoo.ru/7f41a4a6
bubmoreka IIOK

5.3  SnepHble peakiuu 7 1 1 https://m.edsoo.ru/7f41ad4a6

Hroro no pazneny 17

Pa3gen 6. [loBropuTte1bH0-0600111a10 1M MOLYJIb
[ToBTrOopenue u 06001IeHIE

bubmmoreka [IOK
6.1 conepxanus kypea dpusmkn 3a 7-9 ? 2 https://m.edsoo.ru/7f41a4a6
KJ1ace
Hroro no pazneny 9

OBIIEE KOJIMYECTBO YACOB I10

[NPOT'PAMME 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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IHOYPOYHOE IINTAHUPOBAHMUE

7 KJIACC
Tema ypoka

®du3mnka — HayKa o pupoje. SBIeHus: Tpupobl
DuU3NYECKUE SBJICHUS
duznuecKkue BeTUIUHBI U UX U3MEPEHUE

VYpok-uccnenosanue "M3MepeHue TeMneparypsl pU MOMOLIH KUKOCTHOTO
TEpPMOMETpPA U JaTYnKa TeMIeparypbl”

MeTtoasl HaydyHOTO TI03HaHUA. Onrcanue GU3HIECKUX SBICHUHN C TTOMOIIBIO
MoZEeNen

VYpok-uccienosanue "IIpoBepka runoresbl: JanbHOCTb MOJETA IApHUKa,
MYIIEHHOTO TOPU30HTAJILHO, TEM OOJIbIIIE, YeM OOJIbIe BhICOTA ITycKa'

Crpoenue BemiecTBa. ONBITHI, TOKa3bIBAIOIINE JUCKPETHOE CTPOCHHUE BEILIECTBA
JIBM>KEHME yacTuUll BEUIECTBA

VYpok-uccnenoBanue «ONBITHI 10 HAOIIOACHHUIO TETIJIOBOTO PACIITUPEHUS T'a30B)»
ArperarHble COCTOSIHUS BEILIECTBA

Oco0eHHOCTH arperaTHbIX COCTOsIHUM Bobl. O000IIeHHE 110 pa3aerny
«IlepBoHavyasIbHBIC CBEJICHUS O CTPOCHUHU BEILIECTBAY

Mexanndeckoe BukeHne. PaBHOMepHOE 1 HEpaBHOMEPHOE JIBUKECHUE
Cxopoctb. Enqunuiis! ckopoctu

PacueT nyTH 1 BpeMeHH JBUKEHUS

Wuepuus. Macca — mMepa HHEPTHOCTH Tel

ITnotHOCTH BemecTBa. Pacuet macchl 1 00beMa Teja Mo ero MIOTHOCTH
Jlabopatopnas pabota «OnpeneneHue mIOTHOCTH TBEPAOTO TEIa»

Pemenune 3anau no teme "[lnorHocTs BemecTna”

Cuna kak xapakTepucTuka B3anMonenctBus Ten. Cuna ynpyroctu. 3akoH ['yka

JlaboparopHas pabora «VI3yueHue 3aBUCUMOCTH pacTsoKeHus (edopMariin)
NPYXXHHBI OT MPHJIOKEHHOHN CHITBD)

SBnenue tarorenns. Cuia TSHKECTH

Bcer

0
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KosnuyecTrBo 4acoB

KonTpouabHbie IIpakTHyeckue
padoTsI padoThbI
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CBsi3p MEXy CUJION TSKECTH U Maccol Tena. Bec Tena. Pemenue 3agau no teme
"Cuna tsxectu"

Cuna TSHKeCTH Ha APYTHX IutaHeTaX. Ou3ndeckrue XapaKTepUCTHKH TUTAaHET
Nsmepenne cui. Junamometp
Bec Tema. HeBecomocTh

CrnoxeHue JBYX CHUJI, HAIIPaBJIEHHBIX IO OJHOM npsiMoil. PaBHOnelcTBYOIIAs CUIT

Pemenue 3anau no teme "PaBHonelicTByromas cui"
Cuna Tpenus u €€ BUapl. TpeHHUe B IPUPOJIE U TEXHUKE

Ha6opaTopHa${ pa60Ta «I/I3y‘-ICHI/IC 3aBUCHUMOCTHU CUJIbI TPCHUS CKOJIBKCHUSA OT
CHJIBbI JAaBJICHUA U XapaKTepa COMPUKACAIOINXCA HOBGpXHOCT@fI))

Pemienue 3amay Ha onpeneieHue PaBHOAECHCTBYIOIIECH CUITBI

Pemenue 3amau mo remam: «Bec Tenay, «I'padudeckoe n3odbpaxenue cuim,
«Cunbl», «PaBHOAEHCTBYIOIIAS CHII»

KonTponsHas pabota mo temam: «MexaHU4ecKoe IBIKEHUE», «Macca,
IUIOTHOCTHY, «Bec tenay, «'padudeckoe nzobdpakenue cumy, « CUabh

Jasnenue. CriocoObl yMEHbIICHHUS U YBEIHMUCHHS aBICHHUS

JlaBnenue raza. 3aBUCUMOCTb JIaBJICHHS raza oT 00bEMa, TEMIEpaTyphbl
[lepenaua naBneHust TBEPABIMU TEIAMHU, KUIKOCTSIMH U razamu. 3akoH [lackamns
JlaBieHue B *KHUIKOCTH U ra3e, BbI3BAHHOE ACHCTBUEM CHIIbI TSKECTU
Pemrenne 3amau mo teme «JlaBneHue B )KMAKOCTH U ra3e. 3akoH [Tackansy
Coolmiaromuecs cocybl

I'mppaBnuueckuii mpece

Manometpsl. I1opiHeBOM KUAKOCTHBINA HACOC

Atmocdepa 3eMiH U IPUUKHBI €€ CyIeCTBOBAHUS

Bec Boznyxa. ATMocdepHOe 1aBIeHe

N3mepenne armocdeproro gasiaeHus. Onwsit Toppuuem

3aBUCUMOCTb aTMOC(EPHOTO JAaBICHUS OT BHICOTHI HaJl YDOBHEM MODSI
Bbapometp-anepoua. AtmochepHoe gaBIeHHE HA Pa3IMYHBIX BHICOTAX
Pemenwne 3amad o reme " AtmocdepHoe naBieHwue"

JleficTBUE JKUIKOCTH U Ta3a Ha NOTPYKEHHOE B HUX TEJI0. ApXUMEI0BA CUIIa
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JlabGopatopnas pabota «OnpeneneHne BHITAIKUBAIOIICH CHIIBI, IEUCTBYIOMICH Ha
TeJ0, IOTPYKEHHOE B JKUIKOCTbH)»

JIa60paTopHa;1 pa60Ta 10 TEMC ((HCCJ'IGI[OBEIHI/IC 3aBUCHMMOCTH BE€CaA TCJia B BOAC OT

00BbEMa OTPYKEHHOM B )KUJIKOCTh YaCTH TeJla»
[InaBanue Ten

Jlaboparopnas padora "KoHCTpyupoBaHUE apeoMeTpa Wi KOHCTPYHUPOBaHUE
JIONIKY Y ONpeAesieHue €€ rpy30noabEMHOCTH"

Pemenne 3amay no remam: «IlimaBanue cynoB. Bo3ayxomnaBanue», «Jlapnenue
TBEPABIX TEJ, KUIKOCTEH U Ta30B»

KontponsHas pabota o teme «JlaBiaeHue TBEPIbIX TEJ, )KUIKOCTEH U Ta30B»
Mexanndeckas pabora
MoiHocTh. EAUHUIIBI MOIITHOCTHA

VYpok-uccnenoBanue "Pacuét MOLTHOCTH, pPa3BUBAEMOM NP MOABEME TIO
nectyuue"

HpOCTBIe MexaHM3MEl. Prryar. PaBHOBecHe cun Ha pbI4are

Prryaru B Texuuke, ObiTy ¥ npupose. Jlaboparopuas padora «MccnenoBanne
YCJIOBUM paBHOBECHS pPblUara

Penrenue 3aga4 mo TeMe « YCI0BHUS PpaBHOBCCHA pbIYara»

Koaddunment nmonesnoro aecTeus Mmexanusma. Jlaboparopnas padora
«HM3mepenne KIIJI HaKJIOHHOH TUIOCKOCTH»

Pemenue 3aymau mo teme "Pabora, momHoCcTh, KITI"
Mexanunueckas OHECPIuUs. KI/IHGTI/I‘-ICCKEIH U NIOTCHIUAJIbHAs SHCPIUs
3aKOH COXpaHECHUSI MEXaHUUYECKOW SHEPTUH

YPOK-3KCIEPUMEHT 10 TeMe "DKCIIEPUMEHTAIBHOE OIPEICICHUE N3MEHEHUS
KUHETHUYECKOM U MOTSHIIMATBLHON SHEPTUH MPU CKAaTHIBAHWHU TeJa MO HAKJIOHHOMN
miockocty"

KonTpomnsHas pabota o teme «PaboTa 1 MOITHOCTE. DHEPT U
PesepBHblii ypok. Pabora ¢ Tekcramu o TeMe "MexaHuyeckoe JBuxKeHHE"

PesepBHblii ypok. Pabora ¢ Tekctamu o teme "/laBineHue TBEPABIX Tell,
KHUJIKOCTEHN U ra3oB”

PesepBHbIi ypok. PaGora ¢ Tekctamu o Teme "Pabora. MomHocTs. DHeprus"

0.5
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8 KJIACC
Tema ypoka

OCHOBHLIC TTIOJIOXKCHU S MOJIGKy.]I?IpHO-KI/IHeTI/I‘ICCI(Of/'I TQOpI/II/I 1 UX OIIBITHBIC
MTOJITBEPIKICHUS

Macca u pazmep aToOMOB ¥ MOJIEKYIT

Monenu TBEPIOTO, )KUIKOTO U Ta3000pa3HOTO COCTOSIHUI BEIIECTBA

OObsicHEHHE CBOMCTB TBEPOTO, KUAKOTO U ra3000pa3HOTO COCTOSIHUI BELIECTBa
Ha OCHOBE IOJIOKEHUH MOJIEKYJIIPHO-KUHETUYECKOM TeOpHH

Kpucrannuueckue u amopgHbie Tena

CMaunBaHue u KaluJJIApHOCTD. HOBerHOCTHOG HaTsIPKEHHE

TennoBoe pacIMpeHUE U CKATHE

Temneparypa. CBsizb TEMIEPATypPhl CO CKOPOCTHIO TETIOBOTO ABUKEHUS YaCTHI]
Buytpennsist sneprus. CriocoObl H3MEHEHUs! BHYTPEHHEH SHeprun

Bunsl Tenonepenaun

VYpoxk-koHdpepenus "[IpakTHueckoe UCTI0Ib30BaHUE TEIIOBBIX CBOWCTB BEILIECTB U
MaTepHUasoB B LENSIX IHEprocoepexeHus "

KonmuecTBo TerioThl. YiaenbHas TEMI0OEMKOCTD
YpaBHeHue TeroBoro 6ananca. TemmooOMeH U TEIIOBOE paBHOBECUE

JlaGoparopHas pabora "HccnenoBanue sBIeHUs TEIII00OMEHa MPH CMEIINBAaHUH
XOJIOIHOM U ropstueit BoabI"

PacueTt xonuuecTBa TCIIJIOTHI, HGO6XOI[I/IMOFO AJIsL Harp€BaHuA TCJ1a U BbIACIACMOTO
UM IIPH OXJIAXKICHUU

JlabGopatopnas pabota "OnpeneneHue yneabHON TEIIOEMKOCTH BeecTa"
OHeprus TOIUIMBA. YIeJbHAs TEIJI0Ta CrOPaHUs

[1naBneHue u oTBepACBaHNE KPUCTAIUTMYECKUX TEJ. YelbHas TEIJIOTa IJIaBJICHUS
JlaboparopHas pabora "OnpeneneHue yeabHON TETUIOTHI TUIABJICHHS JIbaa"
[Tapoobpa3oBanue u KoHaeHCaus. McnapeHue

Kumnenue. YaenpHas TemoTa napooopa3oBaHus U KOHACHCAIIUU. 3aBUCUMOCTh
TEeMITepaTypbl KUTICHUS OT aTMOC(EPHOTO JaBICHUS

Bcer
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KoanuyecTBo yacoB

KonTtpoJbHbie
padoThI

IIpakTnyeckue
padoThI
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Bnaxxnocts Bo3znyxa. Jlaboparopnas padora "OnpenesieHne OTHOCUTEIbHON
BJIAKHOCTH BO3TyXa"

Pemrenne 3aJ1a4 Ha OMpCACIICHNEC BIIAXKHOCTH BO3yXa

[TpunHtMIIEI pabOTHI TEMIOBBIX ABUTaTenei. [lapoBas TypOuna. [[Burarens
BHYTPEHHETO CIrOpaHUs

KII] TermoBoro aBuraress. TerioBbie ABUTATENM U 3allIUTa OKPYXKAIOIIEH cpebl
3aKOH COXpaHEHHUs U MPEBPAICHUS YHEPTUU B TEIJIOBBIX ITpoIieccax

[TonroroBka Kk KOHTPOJILHOM padoTe mo Teme "TertoBkie siBiIeHUS. M3MeHeHHe
arperaTHbIX COCTOSIHUM BellecTBa"

KontponwHas pabora o teme "TemoBsie siBneHus. I3MeHEeHHE arperaTHbix
COCTOSHHHU BeriecTna"

Onexrpuszanys Ten. J[Ba poja 2MeKTpHUUECKUX 3apsa0B
VYpok-uccaenoBanue "InekTpuzanus TeJd MHIYKIUEH U TP CONPUKOCHOBEHUH"
B3aumogeiicTBue 3apseHHbIX Tel. 3akoH Kymona

Onexrpuueckoe nose. HanpsxkeHHOCTh AnekTpudeckoro nosst. [punnun
CYNEPIIO3ULMH IEKTPUIECKUX TOIeH

Hocutenu snextpuueckux 3apsaoB. DaeMeHTapHbIi 3apaa. CTpoeHue aroma
[IpoBOTHUKH U TUANEKTPUKU. 3aKOH COXPAHEHUS AIEKTPUUECKOTO 3apsia
Pewienue 3a1a4 Ha IPUMEHEHUE CBOMCTB AJIEKTPUUYECKUX 3apsiI0B

ONEeKTpUUECKUM TOK, YCIOBHS €r0 CyLIeCTBOBaHUA. VICTOUHUKY 211EKTPUUECKOTO
TOKa

JlelicTBHS 3IIEKTPUYECKOTO TOKA

VYpok-uccienoanue "JleficTBUE IEKTPUUECKOTO MOl HA IPOBOJHUKU U
JIARTIEKTPUKH"

DJNEeKTPUYECKH TOK B METAJUIAX, KHUJIKOCTAX U Ta3ax
DnekTpryecKas [elb U €€ COCTaBHbIC YaCTH
Cuna Toka. Jlaboparophnas pabora "M3Mmepenue u peryJinpoBaHUE CHIIBI TOKA"

OnexTpuueckoe HanpspkeHne. Bonermerp. Jlaboparopras padora "HU3mepenue u
peryaupoBaHue HanpsiKEHUs"

CormpoTuBiieHHE TTPOBOJHUKA. YIEJTbHOE CONPOTHRIICHHE BEIIECTBA

0.5
0.5
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JlaGopatopnas pabota "3aBUCUMOCTB JIEKTPUUYECKOTO COMPOTUBICHUS
MIPOBOJIHUKA OT €ro JJIUHBI, TUIOIIAIU OMEPEYHOro CeUeHus U Marepuana'

3aBHCHUMOCTB CHJIBI TOKA OT HaIIpsKCHUA. 3akon Oma JJIA ydaCTKa ICIinu

JlabGopatopnas pabota "VccnenmoBanne 3aBUCUMOCTH CHIIBI TOKA, HAYIIETO Yepes
PE3UCTOP, OT CONMPOTHUBIICHUS PE3UCTOPA U HANIPSDKEHHS Ha pe3ucTtope”

IlocnenoBarenbHOE U mapaicJIbHOC COCAMHCHUS ITPOBOAHUKOB

JlaGoparophas pabota "[IpoBepka npaBuiia CIOKEHUS HATPSHKEHUH TpU
MIOCJIEZIOBATEIBHOM COEAMHEHUHN JIBYX pPE€3UCTOPOB"

JlaGoparopnas pabota "IIpoBepka npaBuiia JUIst CUIIBI TOKA MTPU MapalieIbHOM
COEJIMHEHUH PE3UCTOPOB"

Pemenue 3amaud Ha nmpuMeHeHne 3akoHa OMa JiJIsl Pa3IMIHOTO COSTMHECHUS
MIPOBOJHUKOB

Pabora u MOITHOCTH ANeKTprudecKoro Toka. 3akoH [xoyns-Jlena
Jlaboparopnas pabora "OnpeneneHue padoThl U MOITHOCTH AIEKTPUIECKOTO TOKa"

DnexTpuyYecKue ey U MoTpeOuTeNn eKTpHUUeckoil suepruu B 661Ty. KopoTkoe
3aMbIKaHUE

[ToaroroBka K KOHTPOJIbHOM padoTe 1Mo TeMe "DIEKTPUIECKHE 3apsiibl.
3apsiKEHHbIE TeJla U UX B3auMoaenicTBus. [10CTOSHHBIN 3NeKTprUiYeCcKuil TOK"

KontponpHas pabota o teme "DnekTpudeckue 3apsaapl. 3apsoKEHHBIE Tella U UX
B3auMoieiicTBUs. [10CTOSHHBIN 3MIeKTpUYECKUil TOK"

[TocTostHHBIE MAarHUTBI, UX B3aUMOJECHCTBUE

VYpoxk-uccienosanue "M3ydenue mnonei noCTOSHHBIX MarHUTOB"

MarnuTtHO€e nosje. MarautHoe 1mosie 3eMJIM U €ro 3Ha4eHHUe JUIsl )KU3HU Ha 3emiie
OmneiT DpcTena. MarHuTHOE 10J1e IEKTPUUECKOT0 TOKa MarHuTHOE 1oJie KaTyIiKu
C TOKOM

[IpumeHeHue eKTPOMarHiuToB B TexHuke. JJaboparopuas padora "M3yuenue
JIENCTBUSI MAarHUTHOTO TOJIS1 Ha MTPOBOAHUK C TOKOM"

DneKTpoABUraTellb HOCTOSTHHOTO TOKa. Mcnonbp3oBaHue aeKTpoaBUraresieii B
TEXHUYECKHUX YCTPOWCTBaxX U Ha TpaHcmnoprte. JlaboparopHas pabora
"KoHcTpyHnpoBaHue U u3yuyeHue padoThl AEKTpoaBUraresns"

OnbiTel @apazes. 3aKoH EKTPOMarHuTHOW nHAyKuuu. [IpaBuno Jlenna

0.5



Onexrporeneparop. CriocoObl MOy4eHUs AEKTPUUECKON IHEPTHUH.

63
9HeKTpOCTaHHI/II/I Ha BO300OHOBJISIEMBIX HCTOUHHKAX OHCPIun

[ToaroroBka K KOHTPOJIBLHOI paboTe Mo TemMe "IIEKTPUUECKUE U MaTHUTHBIE

64 "
SIBIICHUS

65 KouTponbpHas pabora 1o Teme "DIeKTpUUEeCKUE U MarHUTHBIC SIBIICHUS"

66  PesepsHbIil ypok. Pabora ¢ Tekcramu no Teme "TertoBeie siBieHUs"

67  PesepsHbIit ypok. Pabora ¢ Tekcramu o TeMe "II0CTOSHHBIN AIEKTPHIECKUN TOK"

68  PesepmHbIil ypok. Pabora ¢ Tekctamu o Teme "MarHuTHbIe SBIeHUS"
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 2 14.5
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9 KJIACC
Tema ypoka

Mexannueckoe nBuxeHrne. MarepualibHasi TouKa

Cucrema orcuera. OTHOCUTENBHOCTh MEXaHUYECKOTO JIBUIKEHUS

PaBHOMEpHOE IPSIMOSIMHEWHOE JBUKEHUE

HepaBHomepHoe npsaMonnHeiiHoe nBrxeHne. CpelHssi 1 MTHOBEHHAsl CKOPOCTh
[IpsmonuHeitHOE PaBHOYCKOPEHHOE IBUKEHHUE. YCKOPEHHUE

CKOpOCTh MPSIMOJTMHEHHOTO PaBHOYCKOPEHHOTO NBIKEeHUS. [ padmk ckopocTr

Jlaboparopnas pabora "OmnpeneneHue yCKOPEHUS Tella TIPU PaBHOYCKOPEHHOM
JIBYDKEHHUH IO HAKJIOHHOM TUTOCKOCTH"

CBo0Ooxnoe naaenue tei. Oneitel [anunes

PaBHOMepHOE BMXKEHUE 110 OKPYKHOCTH. [lepnoa n yactora oOpareHus.
JIuneliHas 1 yrioBasi CKOPOCTH

L{eHTpOCTPEMUTENBHOE YCKOPEHHE

Ilepssblii 3akoH HetoToHa. BekTop cuibl

Bropoii 3akon Herotona. PaBHOAEHCTBY OIS crjia

Tpetuii 3akon Herotona. Cynepno3unus cui

Pemenne 3ana4 Ha npuMeHeHne 3ak0oHOB HbproToHA

Cuna ynpyrocrtu. 3akoH ['yka

Pemenue 3anau no reme «Cuiia ynpyroctu»

JlaGoparopnas pabora «OmnpeeneHue KeCcTKOCTH MPY>KUHBD)

Cuna TpeHus

Pemenue 3anau no teme «Cuna TpeHus»

Jlaboparopnas pabora "OnpeneneHue ko3puimeHTa TpeHus CKOJIbKEHUS"
Pemenue 3anaq no teme "3akonsl HetoTona. Cuia ynpyroctu. Cunna tpenus”
Cuna TSKeCTH U 3aKOH BCEMUPHOI'0O TATOTEHUS. YCKOPEHHE CBOOOAHOIO NaieHus

Ypok-koH(pepeHius " J[[BUxKeHHE TeT BOKPYT TPAaBUTAIIMOHHOTO IIEHTPa
(Conneunas cucrema). ['amaktuku"

KosanuyecTBo 4yacoB

Bcer
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Pemenune 3anau no treme "Cuiia TSHKECTU U 3aKOH BCEMHUPHOTO TATOTEHUA"
IlepBas kocMuyeckasi ckopocTb. HeBecoMocTh 1 nieperpy3ku

PaBHOBecue MarepuanbHOIl ToUkH. AOCOTIOTHO TBEPIOE Teno. PaBHOBecHe
TBEPOTO TeJIa € 3aKPETUIEHHON OChIO BpaIlICHUS

MowmenT cunbl. LleHTp TsxecTn
Pemenune 3amau no teme "MomeHT cuiibl. LleHTp TsixecTH"

[ToaroroBka Kk KOHTPOJILHOM paboTe no Teme "MexaHnuecKoe IBUKEHUE.
BsaumoneiictBue ten"

KonTponrsHas pabota o reme "Mexannueckoe nBwkeHue. Bzaumonericteue ten"

Nmmynbe Tena. UMmynbe cutbl. 3aKOH COXpaHEHUST UMITYJIbCA. YIIPYTOe U
HEYNpyroe B3auMoJIeHCTBHE

Pemenue 3anad no teme "3akoH cCoOXpaHeHHUs UMITyabca'
Ypok-koHpepennus "PeakTuBHOE ABMKEHUE B IPUPOJIEC U TEXHUKE"
Mexanuueckasi paboTa 1 MOIIHOCTb

Pabota cwiibl TSHKECTH, CHITBI YIIPYTOCTH M CHUTBI TPEHUS

Jlaboparopnas padora «OnpeneneHue padOThI CHITBI TPSHUS ITPH PAaBHOMEPHOM
JIBYDKEHHUH TEJIa TI0 TOPU30HTAIBHOM MOBEPXHOCTH

Cpsi3b 2Hepruu u padotel. [loTeHnnanpHas sHeprus
Kunernueckas sneprusi. Teopema 0 KHHETUYECKOW SHEPTUU
3aKOH COXpaHEHUS PHEPTUU B MEXaHUKE

JlaboparopHas pabora «V3yueHue 3akoHa COXPaHEHUS YHEPTHID)
KonebarenpHoe NBUKEHUE U €r0 XapaKTEePUCTUKH

3aryxaromue kojaebanus. Boinyxennsie konebanus. Pesonanc
Maremaru4ecKkuil U NPY>KUHHBIN MaSTHUKU

VYpok-uccaenoBaHue «3aBUCUMOCTb IEpUOAa KoieOaHUH OT )KeCTKOCTH
IIPY>KUHBI U MACCBI IPy3a»

[IpeBpaieHne SHEPTUU TPU MEXAHUIESCKUX KOJICOaHUSIX

JlaboparopHas padora «OnpeaeneHue 4acToThl U IEpHoa KoaebaHu
MIPY>KHHHOTO MasITHUKA)

Jlabopatopnas pabora «IIpoBepka HE3aBUCUMOCTH MepuoIa KouedaHuii rpysa,
MOJIBEIIICHHOTO K HUTH, OT MacChI Tpy3a»
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Mexannueckue BoHbI. CBOWCTBa MeXaHWYECKHUX BOJIH. [IpomonbHbIe 1
MOTIEPEYHBIE BOJIHBI

VYpok-koHpepennus "MexaHndeckrue BOIHBI B TBEpAoM Tese. CelicMuUecKre
BOJIHBI"

3Byk. PactipocTpanenue u oTpaxkeHue 3ByKa

VYpok-uccnenoanue "HabnroneHne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI"
I'poMKOCTB 3ByKa U BbICOTA TOHA. AKYCTUYECKHI PE30HAHC
VYpok-koHpepennus "YapTpa3Byk ¥ HHPPa3ByK B MPUPOIE U TEXHUKE"

[TonroroBka K KOHTPOJILHOK paboTe MO TeMe "3aKOHBI COXPaHECHHS.
Mexanudeckue KoneOaHusi U BOJTHBI"

KontponwsHas pabora o teme "3akoHbI coxpaHeHHs. MeXxaHU4eCKue KoueOaHus
¥ BOJHBI"

DNEeKTPOMAarHUTHOE MoJie. DJIEKTPOMAarHUTHBIE BOJTHBI
CBolicTBa 371€KTPOMAarHUTHBIX BOJIH

VYpok-kordepenius "[lkana anekTpoMarHUTHBIX BOJIH. Mcnionbs3oBaHue
AJIEKTPOMArHUTHBIX BOJIH /I COTOBOM CBSI3H"

VYpok-uccnenoBanue "M3ydenrne CBOMCTB 3JEKTPOMArHUTHBIX BOJH C TIOMOIIBIO
MobunpHOTO Tenedona"

Pemenue 3amau Ha OonpcACICHNEC YaCTOThI U AJIMHBI BHCKTpOMaFHI/ITHOﬁ BOJIHBI
BHGKTPOMaFHI/ITHaH Mpupoza CBCTA. CKOpOCTB cBeta. BomHOBEIE CBOMCTBA CBETa

Uctounuku ceera. [Ipsimonuneiinoe pacnpoctpanenue ceeta. 3arMeHus ColHia
u Jlynsl

3aKkoH OTpaXCHUA CBCTA. SepKaJIa. Perienue 3aga4y Ha NPUMCHCHUC 3aKOHA
OTpa’XCHUA CBCTA

[Ipenomnenue cBera. 3aKOH MPEIOMIICHUS CBETA

[TonHoe BHyTpeHHee oTpaxkeHue cBera. Mcrnonb3oBaHue MOJTHOTO BHYTPEHHETO
OTpa)XKeHHUs B ONITUYECKUX CBETOBOJAX

Jlaboparopnas pabora "VccnenoBanne 3aBUCUMOCTH yTJIa IPEIOMIICHUS
CBETOBOTO JIy4a OT yIJia aJeHHs Ha rpaHule "Bo3ayX-cTeKiao""
VYpok-koHpepenius "Vcnonbp3o0BaHre TOTHOTO BHYTPEHHET0 OTPasKEHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3b"
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JInasel. Onrndeckas cuiia JIMH36L
[TocTpoenue n300pa>keHUid B TMH3aX

Jlaboparopnas pabora "OnpeneneHue GOKYCHOTO PACCTOSIHHS U ONTHYECKOM
CHJIBI COOMpArOIIEH JTNH3HI"

VYpok-koHdepennus "OnTuueckue JHH30BbIe TPUOOpH!"
I'ma3 kak ontuyeckas cucrema. 3peHue
VYpoxk-koHdpepenus "Jledexrsr 3perns. Kak coxpanuts 3penue”

Paznoxenue Genoro cBeta B cuekTp. OnbiTel HetoTona. CrnioxkeHue
CIEKTPaJIbHBIX 1IBETOB. Jlucnepcus cBera

Jlabopatopnas pabota "OnBITH IO Pa3IOKEHUIO OEJI0TO CBETa B CIIEKTP U
BOCITPHSITHIO IIBETA MPEIMETOB MPHU MX HAOIIONEHUH Yepes3 [[BETOBbIE (QUIBTPHI"

VYpok-mpakTukyM "BonHOBBIE CBOMCTBA CBETa: AUCTIEPCHS, MUHTEPPEPEHIIUS U
madpaxius”

OmneiTel Pesepdopaa n nmanerapHast MoJens aroMa

IToctynarst bopa. Monens atroma bopa

Hcnyckanue n nomomuieHue ceera aroMoM. KBaHTbl. JInHeuaTsie CLIEKTPhI
VYpok-npaktukym "HabnroneHue cnekTpoB UcmycKaHus"

PannoakTuBHOCTH U €€ BUBI

Crpoenue atoMHOrO siapa. Hyknonnas Mmozaenb

PannoaktuBHbIe peBpanieHus. M3oTonsl

Pemenue 3anau no teme: "PannoakTuBHBIE IpEBpaLieHU "

[Tepuon nosypacmnaaa

VYpoxk-koHpepeHus "PanqnoakTuBHbIe U3ITy4YEHUS B IPUPOJE, MEIUIIUHE,
TeXHUKe"

Anepurie peakuuu. 3aKOHBI COXPAHEHHS 3aPSI0OBOTO U MaCCOBOTO YHCEI
DHeprus CBs3M aTOMHBIX sifiep. CBs3b MacChl U SHEPTUU

Pemenue 3anau no teme "SAnepusie peakuuun"

Peakuuu cuntesa u nenenus saep. Mctounuku sneprun CosHIa U 3BE31]

VYpoxk-koHbpepeHius "SnepHast sHepreTuka. [leiicTBUs paguoaKTUBHBIX
U3ITy4YEHUH Ha )KUBbIE OPraHu3MbI"
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[ToaroroBka Kk KOHTPOJILHOM paboTe 1Mo Teme "IIEKTPOMArHUTHOE IOJIE.
DNEeKTPOMAarHUTHBIE BOJIHBI. KBaHTOBbIC sABICHUS"

KonTponbsHas pabota 1o teme "DIeKTpOMarHuTHOE ToJie. DJISKTPOMarHUTHBIC
BoyIHBL. KBaHTOBBIC siBNIEHUS"

[ToBTOpenue, o6o0meHue. JlabopaTopHbIe padoTHI 1O Kypcy ""B3anMonelicTBue
Ten"

[ToBTOpenue, o0o0UIeHNe. Perienre pacueTHBIX U KaYECTBEHHBIX 3a/1a4 10 TEMeE
"TemnnoBbie miporecch”

[ToBTOpenue, o6o0IeHNE. PerieHre pacueTHRIX ¥ KAY€CTBEHHBIX 3a/1a4 110 TeMe
"KII/] TerutoBeIX aBurareaei”

[ToBTOpenue, o600MIeHNE. Pererre pacueTHRIX M KA9Y€CTBECHHBIX 3a/1a4 110 TeMe
"KII/] snexkTpoycTaHOBOK"

[ToBTOpenue, 0606menue. JlabopatopHsie paboTsl 1o Kypcy "CBETOBBIC
sIBJICHUA"

[ToBropenue, 0606meHue. Pabora ¢ Tekctamu 1o Teme "3aKOHbI COXpaHEHHS B
MexaHuke"

[ToBTOpenue, 0600meHue. Pabora ¢ Tekcramu 1o Teme "KoneGanus 1 BOITHBI"
[ToBropenue, o6o0meHue. Pabora ¢ Tekcramu 1o Teme "CBeToBbIE SBICHUS"

[ToBTOpenue, o600meHme. Pabora ¢ Tekcramu o Teme "KBaHToBas u simepHas
¢$uzuka"

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME
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YYEBHO-METOJNYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOT'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIUISA YYHEHUKA

Ouzuka, 7 wmacc/ Ileppimkua A.B., OOIecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
«M3narenbeTBO «OK3aMEH)

®uzuka, 8 wmacc/ Ileppimkua A.B., OOIecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
«IPODAy; Axumonepnoe obmectBo «M3narensctBo «IIpocemenue»

Ouszuka, 9 kmacc/ Ileppimkun A.B., T'ythuk E.M., OO6mectBo ¢ orpaHuyeHHOU
OTBETCTBEHHOCTHIO «/IPODA»; AkunonepHoe obmectBo «M3narensctBo «IIpocemenuer»

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

7 KIIACC
1. [eppiukun A.B., I'ytauk E.M. ®@usuka. 7 kiacc. — M.: [Ipoda, 2017
2. ®usuka. Tectsl. 7 knace (aBropsl: H. K. Xannanos, T. A. XanHaHOBa).
3. @usnka. CamocTosATeNIbHBIE M KOHTPOJIbHBIE paboThl. 7 kiacc (aBTopbsl: A. E.
Mapomn, E. A. Mapon). — M.: lpoda, 2016
4. Ousuka. Juaakruyeckue marepuansl. 7 kiacce (aBropsl: A. E. Mapon, E. A.
Mapon). — M.: lpoda
5. ®usuka. J[marnoctuueckue padbotel. 7 knacc (aBropel: B. B. Illaxmarosa, O. P.
Medep). — M.: Ipoda
6. ®uszuka. CO0OpHUK BompocoB U 3aaad. 7 kiacc (aBropel: A. E. Mapon, E. A.
Mapon, C. B. Ilo3oiickuii). — M.: [Ipoda, 2017
7. Jlykamuk B.M. COopuuk BompocoB W 3amad mno ¢usuke. 7-9 wi. — M.:
IIpocsewmenue, 2010. —192c.
8 KJIACC
1. [eppimkun A.B., I'ytHuk E.M. ®usuka. 8 kinacc. — M.: Ilpoda, 2017
2. ®wusuka. Tectsl. 8 kinace (aBropel: H. K. Xannanos, T. A. XanHaHOBa).
3. ®uszuka. CaMoCTOSTENbHbIE U KOHTPOJIbHbIE padoThl. 8 kiacc (aBropsl: A. E.
Mapos, E. A. Mapon). — M.: llpoda, 2016
4. Ousuka. [unakruueckue marepuansl. 8 kimacc (aBropel: A. E. Mapon, E. A.
Mapon). — M.: Ipoda
3. ®usnka. Jlnarnoctuueckue padotel. 8 kinacc (aBropel: B. B. Illaxmarosa, O. P.
[edep). — M.: Ipoda
6. ®usuka. CO0pHUK BompocoB M 3aaad. 8 kiacc (aBropel: A. E. Mapon, E. A.
Mapomn, C. B. Io3oiickuii). — M.: Ipoda, 2017
7. Jlykammk B.M. COopuuk BompocoB M 3azad 1o ¢usuke. 7-9 k1. — M.:
[Ipocsemenue, 2010. —192c.
9 KIIACC
1. [epeimkun A.B., I'ytauk E.M. ®@usuka. 9 kiacc. — M.: [Ipoda, 2017
2. ®usmka. Tectol. 9 knace (aBropel: H. K. Xannanos, T. A. XaHHaHOBA).
3. Omsuka. CamMocTOsATENbHBIE M KOHTPOJIbHBIE paboThl. 9 kiacc (aBropel: A. E.
Mapomn, E. A. Mapon). — M.: lpoda, 2016
4. Ouzuka. [unakruueckue marepuansl. 9 kimacc (aBropel: A. E. Mapon, E. A.

Mapon). — M.: [Ilpoda



5. Ousuka. Jnarnoctuueckue padotel. 9 kinacc (asropsl: B. B. Illaxmarosa, O. P.
[edep). — M.: dpoda

6. ®uszuka. COOpHUK BOMpocoB W 3amad. 9 kmacc (aBropel: A. E. Mapon, E. A.
Mapomn, C. B. Io3oiickuii). — M.: poda, 2017
7. Jlykammk B.M. COopuuk BompocoB M 3amad mno ¢usuke. 7-9 k1. — M.:

ITpocsemenue, 2010. —192c.

HOUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

http://school-collection.edu.ru
http://fcior.edu.ru
http://www.fizika.ru
http://college.ru/fizika/
http://www.school.mipt.ru
http://kvant.mccme.ru/
http://www.e-science.ru/physics
http://nano- edu.ulsu.ru
http://www.all-fizika.com/
http://interneturok.ru/ru
http://elkin52.narod.ru/
http://www.all-fizika.com/ MATEPUAJIbHO- TEXHUYECKOE



