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QdenepanbHas pabouass mporpamma Mo ydeOHomy mpeamery «®Pusuka» (0a30BbIid
YpOBEHb) (J1aiee COOTBETCTBEHHO — MporpaMMa no (usuke, Gpusnka) BKIIOYAET MOSICHUTEIBHYIO
3aIMCKY, COJepKaHne 0O0y4eHus], IUIAHUPYEMBIE Pe3yJIbTaThl OCBOCHHS IMPOTPaMMBbI 1O (U3HUKE,
TEMAaTU4YEeCKOe IUIAHUPOBAHME, TIepeueHb (KOOU(PHUKATOP) pacHpeleseHHbIX [0 KJaccam
MIPOBEPSIEMBIX TPEOOBAHUN K PE3ysIbTaTaM OCBOEHHUS OCHOBHOM 0Opa30BaTEIBHOW MPOTPAMMBI
OCHOBHOro 00miero oOpa3oBaHHWsI W D3JEMEHTOB COJEpKaHHs 10 (u3uMKe, TEepPeUCHb
(komudukarop) npoBepseMbIX  TpeOOBaHMM K  pe3yJbTaTaM  OCBOCHHUS  OCHOBHOU
00pa3oBaTeNbHOI MPOrpaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHUs M AJIEMEHTOB COJIEP)KaHHUS MO
dusuke.

MNOSCHUTEJIBHASA 3AIIMCKA

[Tporpamma mo (u3MKe Ha YpOBHE OCHOBHOIO 0OLIero oOpa3oBaHUs COCTaBJIEHA Ha
OCHOBE MOJOXEHUH U TpeOOBaHMH K pe3yjbTaTaM OCBOEHHsS Ha 0a30BOM ypOBHE OCHOBHOM
oOpasoBaresnibHOM Tporpammel, mpeactaBieHHbix B DPI'OC OO0, a Ttakxke ¢ yd€ToM
denepanpHOl paboueit mporpamMmbl BocnuTaHus W KOHIENIuM TNpernojaBaHus y4eOHOTO
npeaMera «Dusukay.

[IporpamMmMa mo ¢u3uke Ha ypOBHE OCHOBHOTO 00IEero oOpa3oBaHUSI COCTaBleHa Ha
OCHOBE TOJIOKEHUH W TpeOOBaHWUW K pe3ysibTaTaM OCBOCHHS Ha 0a30BOM ypOBHE OCHOBHOM
oOpasoBarenbHON Tporpammel, mpeactaBieHHbx B OI'OC OO0, a Takke ¢ ydeToM
denepanbHON paboyeil MporpaMMbl BOCHUTAHHMS W KOHIEMIWHU MPENoJaBaHus y4eOHOTO
npeameta «Pusznkay.

Conepxanue  mporpaMMbl 10 (U3MKE  HampaBlIeHO Ha  (OpMHUpOBaHHE
€CTeCTBEHHOHAYYHOH TI'PaMOTHOCTH OOYYalOIUXCS M OpPraHM3alUI0 H3ydeHHs (U3MKA Ha
NesITeIbHOCTHON OcHOBe. B mporpamMe mo (u3nKe yYHTBHIBAIOTCS BO3MOKHOCTH Y4eOHOTO
npeamera B peanusanuu  TpeboBanmit PI'OC OOO Kk MmIaHUPYEMBIM JMYHOCTHBIM H
METanpeIMETHBIM  pe3yjbTaTaM  OOy4YeHHs, a  TaKKe  MEXIpPEeIMETHbIE  CBS3U
€CTEeCTBEHHOHAYYHBIX YUYEOHBIX MMPEIMETOB Ha YPOBHE OCHOBHOT'O 00I1Ier0 00pa3oBaHusl.

[IporpamMma no (u3KKe ycTaHaBIUBAET paclpeiesieHue y4eOHOro Marepualna Mo rojam
oOyuenus (1o Kjaccam), HpeJlaraeT HPUMEPHYIO IOCJIEJOBATEIbHOCTh H3YYEHUS TEM,
OCHOBAaHHYI0 Ha JIOTUKE pa3BUTHUA MPEAMETHOTO COJEP)KAaHUS U Y4YeTe BO3PACTHBIX
O0COOCHHOCTEH 00yYaroNIIXCs.

[Iporpamma 1o ¢u3uke pazpaboTaHa C LENbI0O OKa3aHUS METOJMYECKOW MOMOIIN
YUHUTEIIO B CO3JIaHUM paboyeil mporpamMmbl 10 y4eOHOMY MpeIMETY.

®dusuka SBISETCS CUCTEMOOOPa3yIOIIUM ISl €CTECTBEHHOHAYUHbIX YU€OHBIX PEIMETOB,
MOCKOJIbKY (PU3UYECKHe 3aKOHBI JIe)KaT B OCHOBE IPOLECCOB U SBJICHUH, U3y4aeMbIX XHUMHEH,
Ouosorueii, actpoHomue U Gu3nYecKoil reorpadueil, BHOCUT BKJIAJ B €CTECTBEHHOHAYUYHYIO
KapTUHY MHUpa, MPEAOoCTaBisieT HauOomee siCHble 00pas3ibl MPUMEHEHHs HAay4HOTO MeToja
MO3HAHUS, TO €CTh CII0C00a MOTYYeHUs JOCTOBEPHBIX 3HAHHUH O MUDE.

OnHa U3 TaBHBIX 3a/1a4 (u3nyecKkoro oOpa3oBaHusl B CTPYKType oOuiero oopa3zoBaHus
COCTOUT B (OPMHUPOBAHMH E€CTECTBEHHOHAYYHOM T'pPaMOTHOCTH M HWHTEpeca K HayKe Yy
00yJaroIIMXCsl.



Wzyuenne ¢u3nkun Ha 0a30BOM YPOBHE HpEANONaraeT OBJAJACHUE CIEAYIOIIMMU
KOMIIETEHTHOCTSIMU, XapaKT€PU3YIOIMMH €CTECTBEHHOHAYYHYIO I'PaMOTHOCTb:

* Hay4HO OOBSICHATH SIBJICHUS,

* OIEHMBATH U MIOHUMATh OCOOCHHOCTH Hay4YHOTO MCCIIEIOBAHHS;

* UMHTEpPIPETUPOBATH JAaHHBIE U UCIOJIb30BaTh HAYUHbIE 10KA3aTEIbCTBA JJIS TIOJTYUYEHUS
BBIBOJIOBY.

Ilenun u3ydyeHuss (U3MKUA HA YpOBHE OCHOBHOTO 00OLIEro oOpa3oBaHUS ONpEAETICHbI B
KOHIICTIIUH TpernoaBaHus yuyebnoro npeamera «Pusnka» B 00pa30BaTEIbHBIX OPraHU3ALUAX
Poccuiickoit @enepannu, peaqru3yomux OCHOBHbIE 00111e00pa30BaTeIbHbIC IPOTPAMMBI.

Henu usyyeHus GU3NKH:

* MpHOOpeTeHHe HHTEepeca M CTPEMJICHUS OO0ydYaroIuxcs K HaydHOMY H3yUYCHHIO
HPUPOIBI, PA3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

* pa3BUTHE TMPEJICTABICHUM O HAay4yHOM METOJE€ IO3HaHUA U (OPMHPOBAHUE
HCCJIEIOBATENIbCKOIO OTHOIICHHUS K OKPY KAIOLIUM SIBJICHUSM;

* (QopMupoBaHUE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysibTaTa U3yYeHHUsS OCHOB CTPOCHHS
MaTepuy U GyHIAMEHTAIBHBIX 3aKOHOB (PU3HKH;

* (QopmupoBaHUE NMPEACTABICHUNA O pOJU (PU3MKH Ui PA3BUTHUS PYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA;

* pa3BUTHE TPEACTABICHUH O BO3MOXKHBIX cepax Oyayuiei mnpodeccuoHanbHOM
JeSITEIbBHOCTH, CBSI3aHHOM C (U3MKOM, NOJArOTOBKAa K JajbHEiIIeMy OOy4eHHI0O B 3ITOM
HalpaBJICHUU.

JlocTmkeHne HSTUX Ielied TporpaMmbl MO (PU3MKE HA yPOBHE OCHOBHOTO OOIIETO
00pa3zoBaHus 00ECIIEUYNBACTCS PEIICHUEM CIISAYIOIIMNX 3a/1ay:

* MpHOOpeTeHHEe 3HAaHWW O JMCKPETHOM CTPOCHMM BEIIEeCTBA, O MEXaHHYECKHX,
TEIUIOBBIX, AJIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUAX;

* npuoOpeTeHHe YMEHUH ONUChIBaTh U OOBACHATh (U3UYECKUE SBJICHUS C
MCIIOJIb30BaHUEM TIOJyYEHHBIX 3HAHUI;

* OCBOEHHE METOJOB PEUICHMs NPOCTEHMIIMX PpACUYETHBIX 3aJad C HCIOJIb30BAHUEM
du3nueckux Mosienel, TBOPYECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 3a]1a4;

* pa3BuUTHE YMEHMH HAOMIOAATh NPUPOAHBIC SIBIEHUS M  BBIIOJHATH  OINBITHI,
nabopaTopHble  pabOTBl M DKCIEPUMEHTANbHBIE  MCCIEOBAHUS C  HUCIOJIb30BaHUEM
U3MEPUTENIBHBIX PHOOPOB;

* OCBOCHHE TPHEMOB pabOThl ¢ MH(POpMAIMEH (PU3NUECKOTO COJACPIKAHMS, BKIIIOUAS
UHPOPMALIMIO O COBPEMEHHBIX IOCTIKEHHUSAX (PU3MKM, aHANIU3 M KPUTHYECKOE OLIEHUBaHME
uH(pOopMaIuy;

* 3HAKOMCTBO CO cepamMH MPo(ecCHOHATBHOM 1eATENTFHOCTH, CBSI3aHHBIMU C (PU3HKOH,
U COBPEMEHHBIMHU TEXHOJIOTUSMHU, OCHOBAaHHBIMH Ha JIOCTHKEHUAX (PU3HUECKON HAYKH.

O01m1ee unciIo YacoB, pEKOMEHAOBAHHBIX IS H3Y4YeHUs (PU3HKH Ha 6a30BOM YpOBHE,
—238 gacoB: B 7 kitacce — 68 yacoB (2 yaca B Hezieln0), B 8 kiacce — 68 gacoB (2 yaca B
Heneno), B 9 kimacce — 102 gaca (3 yaca B Henenio).



[Ipemyiaraemelii B mporpaMMe 1o (uU3UKe NepeueHb JabopaTOpPHBIX PadOT M OMNBITOB
SBIISICTCA PEKOMEHAATEIbHBIM, YUUTEIb JeNIaeT BHIOOP MPH MPOBEIECHUH JTa00paTOPHBIX paboT u
OTIBITOB C YYE€TOM MHIWBUAYAIBHBIX OCOOCHHOCTEH 00yUYaIOIMXCsl, CIUCKA SKCIIEPUMEHTAIBHBIX
3aJJaHMi, TIpeIaraéMbIX B paMKaxX OCHOBHOTO TOCYIapCTBEHHOTO dK3aMeHa 10 (hU3HKe.



COJAEPXAHUE OBYUYEHUA

7 KJIACC

Du3uKa U €€ poJib B MO3HAHUHU OKPYKAKOIIEro MUPA.

®usuka — Hayka o npupoze. SAsnenus npupoasl. PusndecKkue ABICHUA: MEXaHUYECKUE,
TEIUIOBBIE, JJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

@dusnueckue BenuuuHbL. M3Mmepenue (uznueckux BenuunH. Pu3nuecKkue NpuOOpHI.
[TorpemHocTh U3MepeHnit Mexx1yHapoaHas CucTeMa eIuHUIL.

Kak ¢u3uka u apyrue ecTecTBEHHbIC HAyKH H3y4aloT MpUpoay. EcTecTBeHHOHAY4HBIH
METOJl TO3HaHMs: HaOII0JeHHe, IMOCTAHOBKAa HAYYHOIO BOIPOCA, BBIIBUKEHHE THUIIOTE3,
OKCIEPUMEHT TI0 TIPOBEpKE THUIOTE3, OObsICHEHHEe HabmogaeMoro sBiaeHud. OmnucaHue
(bU3UYECKUX SIBJICHUH C TIOMOIIBIO0 MOJICIICH

Jlemoncmpayuu.
1. MeXaHI/IquKI/Ie, TCIIJIOBBIC, DJICKTPUYCCKUEC, MAIrHUTHBIC, CBETOBBIC ABJICHUS.
2. duznyeckue MpuOOPHI U Mpoleaypa MPSMBIX U3MEPEHH aHAJIOTOBHIM U

U (GpPOBBIM IPUOOPOM.
Jlabopamopusie pabomul u onvimol.

1. OmnpeneneHne IeHBI IEIEHUS KAl U3MEPUTEIILHOTO TIPHOopa.

2. W3mepeHue paccTosiHU.

3. N3mepenune 00bEMa JKUIKOCTH U TBEPOTO TeNa.

4. Omnpenenenne pa3MepoB MajbIX TeEIL.

5. W3mepeHne Temrmeparypbl Ipy MOMOIIN XUAKOCTHOTO TEPMOMETPA M JaTIYHKa
TEMIIEPaTypBbI.

6. [IpoBenenune ncciiegOBaHMs MO MPOBEPKE TUIIOTE3BI: TATHHOCTH MOJIETA MApUKa,

MYyIIEHHOTO TOPU30HTAIILHO, TeM OO0JIbIle, YeM OOJIbIIIe BHICOTA TyCKa.

IlepBoHayabHBIE CBEIeHUS 0 CTPOCHUM BelllecTBAa.

Crpoenue BemiecTBa: aTOMbl M MOJEKYJbl, MX pa3Mepbl. ONbIThL, JAOKa3bIBAIOIINE
JUCKPETHOE CTPOEHHUE BEILIECTBA.

JBwxenue yactul] BemiecTBa. CBsA3b CKOPOCTH JABM)KEHHUS YaCTULl C TEMIEPATYpOM.
bpoynoBckoe mBwxenue, muddysus. B3zaumonaeicTBUe YaCTHIl BEIIECTBA: NPUTKCHHUE H
OTTAJIKUBAHHUE.

ArperaTtHble COCTOSIHMS BEILECTBA: CTPOCHUE Ta30B, JKUAKOCTEH M  TBEPABIX
(KpuCTaIIMYecKuX) Tel. B3amMOCBS3b MeXAy CBONMCTBAMHU BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX M HMX aTOMHOMOJIEKYJISIPHBIM CTpoeHueM. OCOOCHHOCTH arperaTHhIX COCTOSHUN
BOJIbL.

Jlemoncmpauuu.

1. Habmonenne 6poyHOBCKOTO JABHKECHUS.

2. Hab6monenue muddysun.

3. Habmtonenue siBieHM, 0OBACHSAIONIMXCS MPUTSHKCHUEM HIU OTTAJIKUBAaHUEM

YaCTHI] BEIIECTBA.
Jlabopamopusie padbomul u onvimol.

1. OreHka quameTpa aToMa METOJIOM PsZIOB (C UCToJIb30BaHUEM doTorpaduii).
2. OnbITH 110 HAOTIOACHUIO TEIUIOBOTO PACIIMPEHUS Ta30B.
3. OnbIThI IO OOHAPYKEHUIO IEHCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUSL.

JBusKeHHe U B3aMMO/IeliCTBHE TeJl.
Mexanuyeckoe ABUkKeHUE. PaBHOMEpHOE M HEpaBHOMEpPHOE IBHKE€HHE. CKOpPOCTb.
CpeuHsm CKOPOCTh IMPHU HEPABHOMECPHOM ABUIKCHUU. Pacuer IMyTH U BpEMCHU ABUKCHHS.



SBnenne nHepuuM. 3aKOH MHEpUUHU. B3auMozeicTBHe Ten Kak NpUYMHA W3MEHEHMS
CKOpOCTH JBHWXKEHHUS Tel. Macca kak Mepa MHepTHOCTH Tena. IlnotHocTh BemiectBa. CBsi3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJ B €IMHUIIE 0ObeMa BEIeCTBA.

Cuna xak xapakTepucTuka B3aumojedcTBus Ten. Cwiia ynpyroctd U 3akoH ['yka.
W3Mmepenue cuibl ¢ MOMOLIBIO JWHAMOMETpa. SIBieHue TAroreHus u cuia Tsbkectu. Cuia
TSOKECTH Ha Jpyrux iaHerax. Bec tena. HeBecomocTh. CrojkeHue cuil, HallpaBJIEHHBIX IO
ozHOI npsimoii. PaBHozelicTByromas cuil. Cuna TpeHus. TpeHHe CKONbKEHUS U TPEHUE MOKOS.
TpeHue B IpUpOAE U TEXHUKE.

Hemoncmpayuu.

1. HaOmronenne MexaHM4eCcKOro IBHKEHHUS TelIa.

2. N3mepenue CKOpOCTH MPSIMOTUHEHHOTO IBUKCHHUS.

3. HabGmronenue siBieHUs: HHEPITUH.

4. Habumroienne n3aMeHeHus CKOpoCTH MPHU B3aUMOICHCTBUU TEIL.

5. CpaBHeHHE Macc TI0 B3aUMOJICUCTBHIO Tell.

6. CrnosxeHue cuJjl, HalpaBIEHHBIX 110 OJHON MPSMOI.

Jlabopamopusle pabomul u onvimol.

1. Omnpenenenre CKOPOCTH PABHOMEPHOTO IBIKEHUS (LIIapUKa B )KUIKOCTH, MOJICITH
ANEKTPUIECKOTO aBTOMOOMIIS U TaK Jlajee).

2. Omnpenenenne cpefHeld CKOPOCTH CKOJBXKEHUs Opycka WM IIapuka 110
HaKJIOHHOM MJIOCKOCTH.

3. Ornpezenenne IIOTHOCTH TBEPIOTO TeNa.

4. OnbIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD pacTsikeHus (1edopmaniun) npy>KuHbI
OT IPUJIOKEHHOM CHUJIBL.

5. OnbIThI, JEMOHCTPUPYIONINE 3aBUCUMOCTh CHUJIBI TPEHUS! CKOJBXEHUS OT Beca

TeJa ¥ XapakTepa CONMPUKACAIOIIUXCS TOBEPXHOCTEH.

JaByieHne TBEPABIX TeJl, J)KUAKOCTEN U ra3os.

JaBnenne. CmocoObl yMEHBIICHHWS ¥ YyBEeIWYeHHsS JaBleHus. JlaBneHue Trasa.
3aBUCUMOCTH JJaBJICHUS Tra3a oT o0beMa, Temneparypsl. [lepenada naBiaeHus TBEpIAbBIMU TellaMH,
KUJKOCTAMU M TazaMu. 3akoH [lackans. [IHeBMaTHueckue MamvMHbI. 3aBUCUMOCTH JaBJICHUS
KUAKOCTH OT TiyOunbel. [mapocratmyeckuii  mapagokc. CooOmaromuecss — COCyIbl.
I'mapaBnuueckre MeXaHU3MBI.

AtMocdepa 3emnu u armocdepHoe naBineHue. [I[pUUuHBI CyIIECTBOBAaHUS BO3MAYIITHOMN
obonouku 3emnu. OnbiT Toppuuermu. M3mepenue arMoc(epHOro IaBieHUs. 3aBHCUMOCTb
aTMoc(epHOro JaBi€HHS OT BBICOTHI HaJa YpoBHeM Mops. I[Ipubopsl n1s wu3MepeHus
aTMOC(EepHOTO AaBICHHUS.

JleiicTBHe KUMAKOCTM W Tra3a Ha TMOTPY)KEHHOE B HHUX TeJo. BeITankuparomas
(apxumenoBa) cuia. 3akoH Apxumena. [1naBanue Tten. Bo3ayxoruiaBanue.

Jlemoncmpayuu.

1. 3aBUCUMOCTb JIaBJICHUS raza OT TEMIIEPATYPHI.

2. [lepenaya naBieHUs KHUAKOCTHIO U TA30M.

3. CooOmaromuecs coCy/bl.

4. I'mapaBnuueckuit mpecc.

5. [IposiBnenue neiicTBust atMochepHOTo AaBICHHUSL.

6. 3aBUCHMOCTh BBITAIKUBAIOUICH CHIIBI OT 00bEMa MOTPYKEHHOW YacTu Tena U
MJIOTHOCTHU KUAKOCTH.

7. PaBeHCTBO BBITAJIKUBAIOIIEH CHJIBI BECY BRITECHEHHOW KUJKOCTH.

8. VYcnoBue miaBaHus TeN: MJIABaHUE WUJIM MOTPYXKEHUE Tell B 3aBUCUMOCTH OT

COOTHOIIICHHUS TNIOTHOCTEH TejIa U KHUIAKOCTH.



Jlabopamopuwvie padbomsl u onvimot.

1. WccnenoBanue 3aBUCMMOCTH Beca Telna B BOJE OT o0ObEMa MOrpyKEHHOH B
KUAKOCTb YacTH Tela.

2. OmnpeneneHne BHITAIKUBAIOIIEH CUIIbI, ACHCTBYIOLIEH Ha TEJIO, NOTPYXKEHHOE B
KHUJIKOCTb.

3. [IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLIEH CHJIBI, JCHCTBYIOUIEH Ha TEJIO B
KHUAKOCTHU, OT MaccChl TeJa.

4. OnpIThI, 1EMOHCTPUPYIOLIUE 3aBUCUMOCTD BBITAIIKMBAIOLIEH CUJIbI, AEHCTBYIOLIEH

Ha TeJIO B JKMIKOCTH, OT 00bEMa MNOrpYKEHHOM B >KUJKOCTh YaCTH Tejda U OT IUIOTHOCTH
KHUJIKOCTH.

5. KoHcTpynpoBanue apeomerpa WM KOHCTPYHPOBAHME JIOAKU M ONPEIEIICHUE €€
IPy30I0ABEMHOCTH.

PabGora u MomgHoCTH. JHEprus.

Mexannueckasi pabota. MoIHOCTb.

ITpocTble MeXaHU3MBL: pbluar, OJOK, HAKJIOHHAas IUIOCKOCTh. [IpaBuiio paBHOBecHs
priuara. [IpumeHneHnne npaBuia paBHOBECHS pbluara K OJOKY. «30J0TO€ MPaBUIIO» MEXaHHKH.
Koadpduuuent mnonesnoro pevictus (nanee — KIIJ) mpocteix mexanu3moB. Ilpocteie
MEXaHU3MBbI B 6BITy 1 TEXHHUKE.

Mexannueckass sHeprus. KuHermdeckas M IoTeHLManbHass dHeprus. llpespamienue
OJIHOTO BHU/Ia MEXaHUUYECKON SHEPTUU B APYTroi. 3aKOH COXpaHEHUs JHEPIHH B MEXAHHKE.

Jlemoncmpayuu.

1. [Tpumepsl TPOCTHIX MEXaHU3MOB.

Jlabopamopusie pabomul u onvimol.

1. Onpenenenue pabOThl CUIIBI TPEHUS NMPU PABHOMEPHOM JABI)KEHUHU Tela 1O
TOPU30HTAIILHON TOBEPXHOCTH.

2. HccnenoBanue yciioBHil paBHOBECHS pblUyara.

3. N3mepenne K1l HakJIOHHOM MJIOCKOCTH.

4. N3ydeHue 3akoHa COXpaHEHUS] MEXaHUYECKOM SHEPTUH.

8 KJIACC

TenyoBbIe SIBJEHUS.

OCHOBHBIE TIOJIO)KEHUSI MOJIEKYJIIPHO-KMHETUYECKON TEOpUH CTPOEHUS BellecTBa. Macca
U pa3Mepbl aTOMOB U MOJEKyJd. OTMBITB, TOATBEPXKIAIONINE OCHOBHBIE TMOJIOKEHUS
MOJIEKYJIIPHOKMHETUUECKOU TEOPHH.

Mopenu TBEPIOTO, )KHAKOTO M Ta3000pa3HOTO COCTOSIHMI BerecTBa. Kpucrammmaeckue
u amopdubie Tena. OObsICHEHHE CBOWCTB Ta30B, XUAKOCTEH W TBEPABIX TEI Ha OCHOBE
MOJIOKEHUN MOJIEKYJIIPHO-KMHETUYECKOM Teopuu. (CMayuMBaHWE M KaNWUISIPHBIC SIBJICHHUS.
TeruoBoe paclIMpeHne U CHKaTHUE.

Temnepatypa. CBsA3b TeMIEpaTypbl CO CKOPOCTBIO TEIJIOBOTO JBHMKEHHUS YaCTHII.
Buytpennsist sHeprusi. CrnocoObl H3MEHEHHMS BHYTPEHHEH OSHEpruu: Terionepeaada Hu
COBepIIeHHE padoThl. BUbl TeIONEpEe1aun: TEIIONMPOBOAHOCTD, KOHBEKIIUS, U3JIyUCHHE.

KonnuecTBo TemaoThl. YaellbHAas TEIUIOEMKOCTh BEIISCTBAa. TEIIOOOMEH M TEIIOBOE
paBHOBecHe. YpaBHEHHE TEIUIOBOTO OarnaHca. [InmaBneHune w OTBepAEeBaHUE KPHUCTATTUYECKUX
BEIIeCTB. YAenpHas Termiora TuaBineHus. [lapooOpazoBanue u KoHaeHcaius. McmapeHwue.
Kunenue. YnenpHas Termora mapooOpa3oBaHWsA. 3aBUCHMOCTh TEMIEPATyphl KHUIEHUS OT
aTMoc(epHOro aBIeHHUS.

BrnaxnocTs Bo3myxa.



OHeprus ToIUMBA. Y IeJbHAas TEIUIOTa CTOPAaHUs.

[Tpunuunsr padotel TernoBbix asuratenei KIIJ[ remnmosoro asurarens. TeruioBble
JBUTATEIIN U 3aILUTa OKPY>KAIOIIEH CPEJIbI.

3aKOH COXPAHEHHUS U MIPEBPALLEHUS SHEPTUU B TEIUIOBBIX IpoOIieccax.

JHemoncmpayuu.

1. Habmonenne 6poyHOBCKOTO JBIKSHUSI.

2. Ha6monenue nuddysumn.

3. HaGmronenue siBieHnil cMauMBaHus U KallWJUTSIPHBIX SIBIICHUH.

4. HaburoieHune TeninoBoro paciupeHus Tell.

5. W3menenue naBiieHus rasa Nnpu U3MEHEHMH oObEMa M HarpeBaHUU WU
OXJIQXKICHUU.

6. [IpaBuia nu3smepenus TeMmrnepaTypsl.

7. Buns! Temtonepenayu.

8. OxJax/1eHre Mpu COBEPILIEHUU pabOTHI.

0. Harpeanue npu coBepiiieHuN paboThl BHEIIHUMU CUJIAMH.

10.  CpaBHeHHE TEMIIOEMKOCTEN pa3INYHbBIX BEIIECTB.

1. Habmronenue kumneHusl.

12. HabGmronenue moctosiHCTBa TEMIIEPATYPhI TIPH TIIABJICHUU.

13. Moaenu TenI0BbIX ABUTaTEICH.

Jlabopamopmusle pabomul u onvimol.

1. OnpIThI 10 OOHAPYKEHUIO IEHCTBUS CUII MOJIEKYJISIPHOTO IPUTSHKEHUS.

2. OnbITHI 1O BBIPAIMBAHUIO KPUCTAJJIOB TIOBAPEHHOM COJIM WIIM caxapa.

3. OnbITH 110 HAOTIOACHUIO TETIJIOBOTO PACIIUPEHUS Ta30B, KUJAKOCTEH U TBEPIBIX
TeJl.

4. Omnpenenenue naBIeHUs BO3IyXa B OA/IOHE IIMPHIIA.

5. OnpIThI, 1EMOHCTPUPYIOLIUE 3aBUCUMOCTh JaBJICHHS BO3AyXa OT ero o0béma u
HarpeBaHus WA OXJIaKICHUS.

6. [IpoBepka rUMoTe3bl TUHEHHON 3aBUCHMOCTH JJIMHBI CTOJOMKA KUIAKOCTH B
TEPMOMETPHUYECKOI TpyOKe OT TeMIIepaTyphl.

7. HaGmronenne  w3MeHEHHMs  BHYTPEHHEM  OSHEpPruM  Tela B pe3yJsbTaTe
TeruIonepeayr U paboThl BHEITHUX CHIL

8. HccnenoBanue sBIEHUS TEIJI0OOOMEHA MPH CMENIMBAHUU XOJIOAHOM M Topsyeit
BOJIBI.

0. OmpenenieHne KOJWYECTBA TEIUIOTHI, MOJTYYEHHOTO BOJOW NpPH TEIUNIOOOMEHE C
HarpeThiM METALTUYECKUM IIUIHHIPOM.

10. Onpenenenue yaeIbHON TEMITOEMKOCTH BEIIECTRA.

11.  HccnenoBanue npoiiecca UCIapeHHUsL.

12. OnpeneneHrie OTHOCUTEILHOM BIaKHOCTH BO3IyXa.

13.  Omnpenenenue yaeabHOM TEIIOTHI IJIaBICHUS JIbJA.

DJieKTpuYecKkre U MATHUTHbIE SIBJICHHS.

Onextpusanus Ten. [[Ba poma siekTpUuecKUX 3apsoB. B3zaumonelicTBre 3apsiKEHHBIX
ten. 3akoH KysnoHa (3aBUCMMOCTH CHIJIBI B3aUMOACHCTBHS 3apsOKEHHBIX TEN OT BEIMYUHBI
3apsiIOB U PACCTOSIHUS MEXKTY TEIaMHu).

DnexTpuueckoe none. Hanpsx€HHOCTD anekTpudeckoro nois. [IpuHiun cynepno3unuu
AIIEKTPUYECKHUX IT0JIEH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu snekTpudeckux 3apsiioB. DJIEMEHTApHBIA AeKTpuueckuid 3apsg. CTpoeHue
atoma. IIpOBOAHMKY U TUAJIEKTPUKU. 3aKOH COXPAHEHHUS AIEKTPUUIECKOTO 3aps/ia.
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DNEeKTpUYECKUNA TOK. YCIIOBUS CYIIECTBOBAaHHUS JIEKTPUYECKOrOo ToKa. McTouyHMKH
MOCTOSIHHOTO TOKa. JIeHWCTBHSI 3JIEKTPUYECKOrO0 TOKa (TEIJIOBOE, XMMHUYECKOE, MArHUTHOE).
DNEKTPUUECKUN TOK B )KUJIKOCTSIX U Ta3ax.

Onextpuueckass nenb. Cuia Toka. JneKkTpuyeckoe HampspkeHue. ColpoTUBICHHUE
MPOBOJHMKA. YJIEIbHOE COMPOTUBJICHHE BemecTBa. 3akoH Owma Uil ydacTka LeMu.
[TocnenoBarenbHOE U MapaICIbHOE COSAMHEHUE TIPOBOTHUKOB.

PabGotra u MoiHOCTH 3neKTpuueckoro Toka. 3akoH JDxoyns—Jlenna. DnekTpuueckue
LEMU U TOTPEeOUTENH dIIeKTpUIECKor sHeprun B ObITy. KopoTkoe 3aMbIkanue.

[ToctosinHbie MarHuThl. B3auMoJeHCTBUE MOCTOSHHBIX MAarHUTOB. MarHuTHOE TMoOJe.
MarunuTtHoe nojie 3eMJIM U €ro 3Ha4eHHe s ®Ku3HU Ha 3emie. OnbiT Dpcerena. MarHuTHoe mnose
ANEKTPUYECKOT0 ToKa. [IpuMeHeHue 3JeKTpOMarHuToB B TeXHUKE. J(elicTBUE MarHUTHOTO MOJIS
Ha TPOBOJHUK C TOKOM. OJEKTPOJABHUTaTelh TMOCTOSHHOrO TOKa. Mcmonb3oBaHue
JIEKTPOABUTaTENEH B TEXHUUECKUX YCTPONUCTBAX U HA TPAHCIIOPTE.

Omertel - @apanes. SIBiaeHue diaeKTpoMarHuTHoW uHAykuuu. [lpaBunmo  Jlewnma.
OnekrporerHepatop. CrnocoObl TMONYyYEHUs JIEKTPUYECKON OSHEPruu. OJIEKTPOCTAHIMHM Ha
BO300HOBJISIEMBIX UCTOYHHKAX YHEPTHH.

Jemoncmpayuu.

1. DneKTpu3aIus Tel.

2. JIBa poa 31eKTpUUECKUX 3apsiI0B U B3aUMOJIEHCTBUE 3aPSKEHHBIX TEIL.

3. Y CTpolCTBO U JEHCTBUE AIIEKTPOCKOIIA.

4. DneKTpocTaTHUeCKasi MHIYKIIHS.

5. 3aKOH COXpaHEHUS JIEKTPUUECKUX 3apsIIOB.

6. IIpoBOAHMKY 1 TUAIIEKTPUKH.

7. MoaenupoBaHH€e CUTOBBIX JUHUM AIEKTPUUECKOTO TOJIA.

8. HcTouHKMKH NOCTOSIHHOTO TOKA.

0. JlelicTBUA IEKTPUYECKOTO TOKA.

10. DNEKTPUYECKHUM TOK B )KHJIKOCTH.

1. ["a30BbIii pa3psi.

12.  H3MepeHue CHIIBI TOKA aMIIEPMETPOM.

13. H3MepeHue 37eKTprUUeCKOro HapsKeHUs BOJIBTMETPOM.

14.  PeocraT u MarasuH CONPOTHUBIICHUM.

15. B3anMonelicTBrE MOCTOSIHHBIX MAarHUTOB.

16.  MogenupoBaHue HEBO3MOXKXHOCTH Pa3AeIEHUS MIOJI0COB MarHUTA.

17. MoaenupoBaHre MarHUTHBIX MOJIEH TOCTOSTHHBIX MATHUTOB.

18.  OmsIT Opcrena.

19. MarauTHo€ 1oJjie Toka. IJIEKTPOMarHmr.

20.  JlelicTBHE MarHUTHOTO MOJISl HA IPOBOJAHUK C TOKOM.

21. DIEeKTpOABUTATEIb IOCTOSHHOTO TOKA.

22. UccnenoBanue sBiIeHMS 2IEKTPOMATHUTHON UHTYKITUH.

23. OnbiTel apajes.

24.  3aBUCUMOCTb  HAaNpaBJIEHUs]  MHIYKIMOHHOIO TOKa OT  YCJIOBUH  €ro
BO3HUKHOBEHHUSI.

25.  DrexTporeHepaTop MNOCTOSHHOTO TOKA.

Jlabopamopuwvie padbomul u onvimot.

l. OnpiThl 1O  HAONIONEHUIO  DJNEKTPU3AIMM  Tel  UHAYKIMEH ©  TIpu
COIIPUKOCHOBEHHUHU.

2. UccnenoBanue neicTBUsI 37€KTPUUECKOTO MOJIsl HA MPOBOAHUKHU U TIUAJICKTPUKH.

3. COopka 1 mpoBepka paboThI ATEKTPUUYECKOM LIEMHU MOCTOSHHOTO TOKA.
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4. W3mepeHue u peryimpoBaHUe CUIIbI TOKA.

5. N3mepenue u perympoBaHue HAPSKEHUS.

6. HccnenoBanue 3aBUCUMOCTM CWJIBI  TOKa, MJIYIIETO Yepe3 Ppe3ucrop, OT
COIPOTHUBIICHUS PE3UCTOPA U HAIPSKEHUSI HA PE3UCTOPE.

7. OmnbIThI, JEMOHCTPUPYIOIIUE 3aBUCHUMOCTh 3JIEKTPUYECKOTO  COMPOTHUBIECHHS
IIPOBOJHMKA OT €T0 JIJIMHBI, IUIOIIA U [IONIEPEYHOr0 CEYEHUS U MaTepHaia.

8. IIpoBepka npaBuiIa cI0KEHHs HANPSHKEHUI IPU 1OCIIeA0BATEIbHOM COSIMHEHUN
JIByX PE3UCTOPOB.

9. IIpoBepka npaBuiia U1t CUJIbI TOKA NPH NapajIeIbHOM COSAMHEHUH PE3UCTOPOB.

10.  OmnpeneneHue pabOTHI IEKTPUUECKOTO TOKA, HIYILIETO YEPE3 PE3UCTOP.

11.  Omnpenenenne MOIHOCTH MIEKTPUYECKOTO TOKA, BBIIEIAEMON Ha PE3UCTOPE.

12. HccnepoBaHne 3aBUCUMOCTM CWIBI TOKA, MWIyIIErO0 4Yepe3 JIAMIIOYKY, OT

HaNpsDKEHUs Ha Hell.
13.  Onpenenenue KIIJI Harpesarens.

14.  HccnenoBaHue MarHUTHOTO B3aUMOJEHCTBUS TOCTOSIHHBIX MAarHUTOB.

15.  M3yuyeHue MarHUTHOIO MOJSI MOCTOSHHBIX MarHUTOB MpU UX OObEIUHEHUH U
paszieIcHun.

16.  HccnenoBanue neHCTBUS IEKTPUUECKOIO TOKA HA MATHUTHYIO CTPEJIKY.

17. OmnbITel, 1eMOHCTPUPYIOLIUE 3aBUCUMOCTb CHJIBI B3aUMOJEHCTBHUS KATYIIKH C
TOKOM U MarHuTa OT CHJIbl TOKA U HAIIPABJIEHUS TOKA B KaTYLIKE.

18.  M3yueHue neiCTBUS MAarHUTHOIO NOJISl HA TIPOBOJIHUK C TOKOM.

19. KonctpyunpoBanwue u u3yueHue paboThl JJIEKTPOIBUTATEIS.

20.  Uszmepenue KIIJI 351ekTpoiBUraTENBbHOM yCTAHOBKH.

21. OneIThl MO HWCCIAEAOBAHUIO  SABJICHUS  AJIEKTPOMArHUTHOW  HMHIYKIUU:

UCCJIE0BAHNE U3MEHEHUN 3HAYCHUS U HAIIPABJICHNS UHAYKIIMOHHOI'O TOKA.
9 KVIACC

MexaHnnuyeckue siBJICHHS.

Mexannueckoe aBmxeHue. MatepuanbHas Touka. Cuctema orcuéra. OTHOCUTENBHOCTD
MEXaHUYECKOrO JBWKEHUsA. PaBHOMEpHOe mpsMOIMHEHHOEe ABMXeHHe. HepaBHoMepHOE
npsiMoJMHeHoe aBmkeHue. CpeiHsisi U MTHOBEHHasi CKOPOCTh Teja NpU HEPaBHOMEPHOM
JIBUYKEHUU.

VYckopenue. PaBHOyckopeHHOe TmpsiMOHMHEHOe aBuxkeHue. CBOOOIHOE TajJeHUE.
Omnpithl ["anumnes.

PaBHOMepHOE nBMKEHHE MO OKpykHOCTU. [lepuoa u yactora oOpamenus. JInHelnas u
yIJI0Basi CKOPOCTHU. LIeHTpOoCTpEMUTENIBHOE YCKOPEHNUE.

[TepBsiit 3akoH Herotona. Bropoit 3akon HeroTona. Tpetuii 3akoH Herorona. [Ipuniun
CYNEpPIO3ULIUU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHMs: CHJIa TPEHHS CKOJBbKEHHS, CHUJIa TPEHUS
MOKOS1, APYTHE BUAbI TPCHHUS.

Cuna TsDKECTH M 3aKOH BCEMHPHOTO TSTOTEHHs. YCKOpPEHHE CBOOOIHOIO MaJCHMS.
JBuxenue 1aHer Bokpyr Connua. IlepBas kocmuueckass ckopocTe. HeecomocTs u
neperpysKu.

PaBHOBecue MarepuanbHOM TOUKU. AOCOMIOTHO TBEpHOE Teno. PaBHOBecwe TBEPIOTO
TeJla ¢ 3aKPETUIEHHON OChIO BpalieHuss. MoMeHT cuiibl. LIeHTp TsokecTw.

Nmnynsc Tena. M3menenue ummysnbca. UMmyabc cuiibl. 3aKOH COXPaHEHUSI UMITYJIbCA.
PeaxkTnBHOE IBIDKEHME.



12

Mexanunueckass paboTa U MoIHOCTb. PabGoTa cui TspKecTH, ynpyroctu, TpeHus. CBs3b
sHepruu u pabothl. [loTeHuManpHas SHeprus Tejaa, MOJHATOrO HaJ IOBEPXHOCTHIO 3EMIIH.
[ToreHnnanbpHas SHEPrus cxaTol NnpykuHbel. Kunetndeckas sHeprus. Teopema 0 KHHETHYECKON
SHEpPruu. 3aKOH COXPAaHEHHSI MEXaHUYECKON IHEPTHH.

Hemoncmpayuu.

I. Habmronenne MexaHMYeCKOro JIBWKEHMS Tela OTHOCHTENbHO pa3HbIX Tell
OTCU€Ta.

2. CpaBHeHue myTell M TpAaeKTOpUM JABIKEHUS OJHOTO M TOro e Tena
OTHOCHUTEJIBHO Pa3HBIX TEJ OTCUETA.

3. N3mepenne CKOpoCTH U yCKOPEHHUSI TPSMOJIMHEHOTO IBUKEHUS.

4. HccnenoBanue Npru3HaKoB paBHOYCKOPEHHOTO IBUKEHHUS.

5. HaoGmronenne nBrkeHHs Teja 1Mo OKpY>KHOCTH.

6. HabmioneHne MexaHMYECKUX SBJICHMH, NPOMCXOJAIIMX B CHCTEME OTcYETa
«Tenexxka» npu e€ paBHOMEPHOM M YCKOPEHHOM JABM>KEHUU OTHOCUTEIIBLHO KaOMHETa (PU3UKH.

7. 3aBHCHUMOCTb YCKOPEHHS TeJla OT MaccChl Tela U ACUCTBYIOLIEN Ha HETO CUJIBI.

8. HaGmronenue paBeHCTBa CHIT PY B3aMMOICHCTBHUH TEIL.

9. W3meHeHue Beca Tena Npu yCKOPEHHOM JBHKEHUM.

10.  Ilepenmaua umirynbca Ipu B3aUMOJECHCTBUN TEIL.

11.  IIpeoOpa3oBaHus SHEPrUU IPU B3aUMOJICHCTBUY TeEIL.

12. CoxpaHeHne UMILyJIbca IIPU HEYNIPYTrOM B3aUMO/IEHCTBHH.

13.  CoxpaneHue UMITyJIbCca IIPU A0COIIOTHO YIIPYTOM B3aUMOJIEHCTBUH.

14. Hab6mronenne peak THBHOTO JIBUYKEHUS.

15.  CoxpaHeHue MEXaHMUECKOM SHEPTUH IPU CBOOOHOM TaICHUH.

16. CoxpaHeHHEe MEXaHUYECKOW 3HEPTHH MNP JBUKEHHUM TeJla MOJ JEHCTBUEM
HPY>KHUHBI.

Jlabopamopuwvie padbomsl u onvimot.

1. KoHcTpyupoBanue TpakTa Juisl pa3roHa U JalbHEUIEro paBHOMEPHOIO JBUKECHUS
LIAPUKA WM TEIEIKKH.

2. Omnpenenenue cpeHe CKOPOCTH CKOJIBKEHUS OpycKa MU JABHKEHHS IIApUKa I10
HAKJIOHHOH IIOCKOCTH.

3. Omnpenenenue ycKopeHHs Teja NP paBHOYCKOPEHHOM JIBMJKEHUU 110 HAKIOHHOM
IUIOCKOCTH.

4. HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHU NIPU PABHOYCKOPEHHOM JIBUKEHUU
0e3 HaYaIbHOM CKOPOCTH.

S. [IpoBepka rumoresbl: €ciM MPU PaBHOYCKOPEHHOM JBMKEHHM O€3 HayaJbHOUN

CKOpPOCTH IIYTH OTHOCATCA KaK pPAn HEUETHBIX YUCCJI, TO COOTBCTCTBYIOIIUC ITPOMCEIKYTKH
BPEMCHH OJIUHAKOBBLI.

6. HccnenoBanne 3aBUCHMOCTH CHJIBI TPEHUSI CKOJIBKEHHSI OT CHJIBI HOPMaJIbHOTO
JIABJICHMUSL.

7. Omnpenenenne kodduirenTa TpeHNs CKOITBKEHHS.

8. Omnpenenenne sxECTKOCTH MPY>KUHBI.

9. Omnpenenenne pabOTHl CHIBI TPEHHS TNPH PABHOMEPHOM JBW)KEHUHM Teja IO
FOpI/I3OHT2UIBHOﬁ ITOBCPXHOCTH.

10.  Ompenenenne pabOTHI CHIIBI YIPYTOCTH HPU MOABEME Ipy3a C HCIOIb30BaHHEM

HETIOJIBHYKHOTO U TIOJIBIYKHOTO OJIOKOB.
1. N3ydeHue 3akoHa COXpaHEHUS YHEPTHUH.
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Mexann4eckue KoJjieOaHUs U BOJHBI.

Konebarenpnoe nBumxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHWI: MEPHOJ], 4acToTa,
ammuTyAa. MaremMaTHuecKuil M NpyXUHHBIA MasTHUKM. [lpeBpamieHue »sHepruu mnpu
K0JIeOAaTeIHbHOM JIBUKCHUU.

3aryxatomue kojeOanus. BeiHyXxeHHbIe Konebanus. Pesonanc. MexaHuyeckue BOJIHBI.
CBoiicTBa MexaHMUYECKUX BOJH. [IpooabHBIE U MOTIepedHble BOJIHBI. J{JTMHA BOIHBI U CKOPOCTh
e¢ pacnpocTpaHeHus. MexaHMuecKue BOJIHbI B TBEPJIOM Telle, CEHCMHUYECKUE BOJIHBI.

3Byk. ')pomMKOCTB 3ByKa 1 BeicoTa TOHA. OTpaskeHue 3Byka. H(GPa3ByK U yIbTpa3ByK.

Hemoncmpayuu.

1. Habmonenue konebanuii Ten noj AeHCTBUEM CUJIBI TSDKECTH M CHITBI YIIPYTOCTH.

2. Habmtonenue konebanuii rpy3a Ha HUTH U Ha NIPY>KUHE.

3. HaoGmronenne BRIHY)KIEHHBIX KOJI€OaHM U pe30HaHca.

4. PacnpocTpanenue npogoJIbHBIX U MTOMEPEUHBIX BOJIH (HA MOJIEIN).

5. Habunroienune 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

6. AKyCTHYECKHI pe30HaHC.

Jlabopamopusle pabomul u onvimol.

1. OmnpezeneHue 4acTOTHI U IEPHOIA KOJIeOAHUI MaTEMAaTHUECKOT0 MasiTHUKA.

2. Omnpenenenye 4acToThl U MeproJia KoJeOaHU! Npy>KMHHOTO MasgTHUKA.

3. HccnenoBanue 3aBUCUMOCTH NEPHOAA KOJIeOaHU TOABEILIEHHOIO K HUTH Ipy3a
OT JJTUHBI HATH.

4. HccnenoBanue 3aBUCUMOCTH NEPHUOJAA KOJIEOaHUM MPY>KMHHOTO MasTHUKA OT
Macchl rpysa.

S. IIpoBepka HE3aBUCUMOCTH NIEpHOA KOJIeOaHUil Ipy3a, IOABEIIEHHOTO K HUTH, OT
Macchl rpysa.

6. OmnbITH, JEMOHCTPUPYIOIINE 3aBUCUMOCTh IepuoJa KoleOaHul MpYy>KUHHOTO
MasiTHUKA OT Macchl Ipy3a U )KECTKOCTH MPYKHUHBI.

7. N3mepenue yckopeHus CBOOOIHOTO MaJCHUS.

DJIEKTPOMATHUTHOE 10JI€ ¥ 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTPOMarHUTHOE MoJe. DJIEKTPOMAarHUTHbIE BOJIHBI. CBOMCTBA 3JEKTPOMArHUTHBIX
BouH. llIkana 31eKkTpoMarHuTHbIX BOJH. Vcronb3oBaHue 3JI€KTPOMAarHUTHBIX BOJIH IS COTOBOM
CBSI3U.

DJeKTpoMarHuTHas rpupoja cseta. CKopocTh cBeTa. BoiHOBBIE CBOICTBA CBETA.

Jlemoncmpayuu.

1. CBolicTBa AIEKTPOMATHUTHBIX BOJIH.

2. BomnHoBBIE cBONCTBA CBETA.

Jlabopamopnwvie padbomul u onvimot.

1. W3ydenue CBOMCTB JIEKTPOMArHUTHBIX BOJH C MTOMOIIIBIO MOOMIIBHOTO TenedoHa.

CaeToBbI€ AABJICHUS.

JlyueBas mognenb cBera. VMcrounuku csera. IlpsiMonnHeHOe pacnpOoCTpaHEHUE CBETA.
3atmenus Connua u JIynel. Otpaxenue cBeta. [nockoe 3epkaiio. 3aKOH OTpakKeHUs CBETA.

[Ipenomiienune cBeta. 3akoH npeaoMieHus cBeta. [loHOe BHyTpeHHEE OTpaKeHUE CBETA.
Hcnonp30BaHue MOJHOTO BHYTPEHHETO OTPAXKEHUS B ONITUYECKUX CBETOBO/IAX.

Jlunza. Xox myweit B smH3e. OnTuyeckas cucrema Qoroarnmapara, MHUKPOCKONA M
Teneckomna. ['a3 kak onTudeckasi cucreMa. bim3opykocTs U 1ambHO30PKOCTb.

Paznoxenne Oenoro ceera B cnekTp. OmnbiTel HpioToHa. CroXKeHHE CHEKTPabHBIX
uBeToB. /lucnepcus ceera.

Jlemoncmpavuu.

1. [IpsimonrHEHOE pacpOCTPaHEHUE CBETA.
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2. OTtpaxkeHue cBera.

3. [omyuyenne n300pakeHu B TNIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.

4. [Ipenomienue cBera.

5. OnTuyeckuii CBETOBO/I.

6. Xon ny4eii B coOuparoiei TnH3e.

7. XoJ ydel B pacCEeUBarOIIEH JIMH3E.

8. [Tonyuyenue n300paskeHU ¢ TOMOIIBIO JTHH3.

9. [Ipunuun nefictBus gporoanmnapara, MUKpOCKOIIA U TEJIECKOIIA.

10. Monpens riasa.

1. Paznosxenue 6emoro cBera B CEKT).

12.  TlomyuyeHue Genoro cBeTa mpu CJIOKEHUH CBETA PAa3HbIX IIBETOB.

Jlabopamopmusle pabomul u onvimol.

1. HccnenoBanue 3aBUCUMOCTH yIJIa OTPAKEHUSI CBETOBOTO JIy4a OT yIJla MaJCHHUS.

2. N3yyenue xapakTepucTUK H300pakeHUsI IpeIMeTa B IUIOCKOM 3epKaie.

3. HccnenoBanue 3aBUCMMOCTH yIVIa IPEJIOMIIEHUS CBETOBOTO Jiyda OT yIa
NaJICHUS Ha TPAHUIIE «BO3yX—CTEKIIOM.

4. [Tonmyuyenue n3006pakxeHui ¢ MOMOILBIO COOMpPAIOIIEH JIMH3bI.

5. Onpenenenne GOKYCHOTO pacCTOSHUS U ONITUYECKOM CUIIBI COOMpPAIOLIEH TUH3BI.

6. OmnbITH 110 Pa3I0KEHUIO O0EJI0ro CBETa B CHEKTP.

7. OnpITHI 110 BOCHIPUSTHIO LIBETA IPEMETOB IIPU UX HAOJIIOJIEHUU YePE3 LIBETOBBIE
GUIBTPHIL.

KBaHnTOBbBIE sIBJICHHS.

OmnbiTel Pesepdopaa u mianerapuas mozens atroma. Mojens atoma bopa. Mcnyckanue u
MOTJIOIIEHNE cBeTa aTOMOM. KBaHThI. JInHEyaThie CIIEKTPHI.

PamnoaktuBHOCTh. Anbda, Oeta- u ramma-m3nydeHus. CTpOCHHE aTOMHOIO sJIpa.
Hyknonnass Mopmens aroMHoro sigpa. M3oromnbsl. PamnoaktuBHBIE mpeBpaunieHus. llepuon
nojiypacrnaja aTOMHBIX sIZIEp.

SnepHbie peakiu. 3aKOHbI COXPaHEHHUSI 3apsIOBOTO U MAaCCOBOIO YHCEN. JHEPTUs CBA3U
aToMHBIX siep. CBsi3b maccel W 3Hepruu. Peakuuu cuHTe3a u geneHus saep. McrouHuku
sHepruu CoJiHIIa U 3BE3I.

SnepHas snepreruka. JleMcTBUS palMOaKTUBHBIX U3Iy4YECHUN HA )KUBbIC OPTaHU3MBI.

Hemoncmpayuu.

CrexTpbl U3Ty4YEeHHsI U TIOTJIOLICHHUS.

CrexTpsl pa3nUyYHbIX Ia30B.

CrnexTp Bojopo/a.

Habmonenue TpexoB B kamepe BuibcoHa.

Pabora cuérurnka HOHU3UPYIONUX U3TYICHUH.

Perucrtpanus u3nyueHus npupoAHBIX MUHEPAJIOB U IPOLYKTOB.
JIaﬂopamopre pabomul u onvimol.

O L

1. HabmroaeHune CrutomHbIX ¥ TMHEHYAThIX CIEKTPOB U3Ty4EHHS.

2. HccnenoBanue TpeKoB: U3MEPEHUE SHEPTUU YACTHULIBI IO TOPMO3HOMY ITyTH (TI0
dotorpadusam).

3. N3mepenue paanoakTHBHOTO (hoHA.

IToBTOPHUTENIBHO-00001IAOIMIA MOTYJIb.

[ToBTOPUTENEHO-0000IIAOIMINK ~ MOIYJIh TMPEAHA3HAYEH JJIs CHCTEMAaTH3allud |
0000IICHHUS IPEMETHOTO COJICPKAHMSI M OIBITA JICATEIIEHOCTH, IPUOOPETEHHOTO TIPU U3yUCHHUH
BCEro Kypca (pu3uKH, a TaKXKe IS TIOJTOTOBKM K OCHOBHOMY TOCYAapCTBEHHOMY JK3aMEHY IO
buzuKe It 00yJaroIIMXCs, BRIOPABIIMX 3TOT YUYCOHBIN MPEAMET.
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IIpy wn3ydeHMM JAHHOTO MOJYJS pEAIM3YIOTCS U CHCTEMAaTU3HUPYIOTCS  BHJBI
NeSITeTbHOCTH, Ha OCHOBE KOTOPBIX 00eCHeumBaeTcs JOCTIDKEHHE MPEIMETHBIX H
METaIpeIMETHbIX IUIAHUPYEMBIX pe3yJbTaToB 00ydeHus, (popMupyercs ecTecTBEeHHOHAy4Has
rPaMOTHOCTh: OCBOCHHME HAyYHBIX METOJIOB HCCIIEIOBaHMS SIBJICHUM NPUPOABI U TEXHUKH,
OBJIQJICHUE YMEHMSAMU OOBSICHATh (U3UUECKUE SIBICHUS, MPUMEHSS IOJIy4YEeHHbIE 3HAHMS,
pelaTh 3a/1a4u, B TOM YUCJIE KAUEeCTBEHHBIE U SKCIIEPUMEHTAJIbHbIE.

[TpyHUMIIHAIBHO AEATEIBHOCTHBIM XapakTep HOaHHOIO pasleia Pealu3yeTcsl 3a CHET
TOT0, YTO 00y4YaOIIKECs BBIMOIHIIOT 3aaHMsI, B KOTOPBIX UM MpeJlaracTcs:

Ha OCHOBE IIOJIyUYEHHbIX 3HAHMM pacHo3HaBaTh M HAy4YHO OOBACHATH (U3NYECKUE
SBJICHUS B OKPY KAIOIEH TPUPOJIE U TIOBCEAHEBHOM JKU3HU;

UCMOJIb30BaTh HAyYHbIE METO/bl UCCIIEI0BAHUS (PU3HMUECKUX SBICHUHM, B TOM YHCIE AJIS
MIPOBEPKHU TUIIOTE3 U MOTYUYESHHS TEOPETUUECKUX BBHIBOJIOB;

OOBSICHATh HayuyHble OCHOBBI HambOoyiee BaXXHBIX JOCTI)KEHHH  COBPEMEHHBIX
TEXHOJIOTHH, HalmpuMep, MPaKTUYECKOTO HCIOIb30BaHUS Pa3IMYHbIX HUCTOUYHHUKOB SHEPTUU Ha
OCHOBE 3aKOHa IIPEBPAIICHNS U COXPAHEHUS BCEX U3BECTHBIX BUI0B DHEPTHUM.

Kaxngas w3 TeM JaHHOrO MOAYJsS BKJIIOYAET SKCIEPUMEHTAIBHOE MCCIIEOBAHNE
o0o0maromero xapakrepa. Moyib 3aBepIiaeTcsi IPOBEJICHHEM JUArHOCTHUECKOW U OLIEHOYHON
paboTHI 32 Kypc OCHOBHOTO O0IIIETO 00pa30BaHMs.
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INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATbBI

W3yuenne ¢u3MKM Ha YpOBHE OCHOBHOIO 0OIIero oOpa3oBaHMs HAMpaBIeHO Ha
JOCTHKECHUE TMYHOCTHBIX, METAIIPEIMETHBIX U IIPEIMETHBIX 00Pa30BaTEIbHBIX PE3YIbTATOB.

B pesynbrate u3yueHus (U3MKM Ha YpOBHE OCHOBHOIO 0OIIEro oOpa3oBaHUS Y
oOydatomierocst OyayT c(oOpMHUPOBAHbI CIIEAYIOMINE TMYHOCTHBIE PE3yIbTAaThl B YACTH:

. 1) naTpHOTHYECKOr0 BOCIIUTAHMS:

. - NPOSIBJICHUE UHTEpeECca K UCTOPUU U COBPEMEHHOMY COCTOSHHUIO POCCUNCKOU
(bu3mvIecKoi HAyKH;

. - IICHHOCTHOE OTHOIICHUE K JOCTIKEHHUSIM POCCUHCKUX YUEHBIX-(DU3UKOB;

. 2) rpaskIaHCKOr0 U 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA

. - FTOTOBHOCTb K aKTUBHOMY Y4aCTHIO B 00CY>XJ€HUU OOIECTBEHHO 3HAUUMBIX U
THYECKUX NPOOIeM, CBI3aHHBIX C MPAKTUUYECKUM MPUMEHEHUEM TOCTIXKEHUH (PpU3HKHy;

. - OCO3HAaHHE BaXHOCTH MOPAIBHO-ITUYECKUX INPUHLUIIOB B AEATECIBHOCTU
Y4€HOTO;

. 3) 3¢TeTH4YeCKOro BOCIIMTAHUSA:

. - BOCITIPHSITHE 3CTETHMYECKHX KadecTB (pU3MUECKOW HAyKu: €€ TapMOHHYHOTO
IIOCTPOEHHUS, CTPOTOCTH, TOYHOCTH, JTAKOHUYHOCTH;

. 4) IECHHOCTH HAYYHOI'0 ITIO3HAHMS:

. - OCO3HaHME LIEHHOCTH (PU3NYECKON HAyKH KaK MOILTHOI'O HHCTPYMEHTA MO3HAHUS
MHpa, OCHOBBI Pa3BUTHsI TEXHOJIOTUH, BaXKHEHIIEH COCTABIIAIONICH KYJIbTYPHI,

. - pa3BUTHE HAy4yHOH JIH0O03HATENBPHOCTH, MHTEpPECa K HCCIEI0BaTEeIbCKON
NeSITETbHOCTH;

. 5) dpopmMupoBaHus KyJbTYPHI 310POBbSI U IMOIHOHAJIBHOIO0 0/1ar0noIyYHs:

. - OCO3HaHUE [IEHHOCTHM Oe30macHoro obOpaza KH3HHM B COBPEMEHHOM

TCXHOJIOTUYCCKOM MHUPC, BAKHOCTU IIPaBUII 0e30I1acHOro MOBCACHHA Ha TPAHCIIOPTC, Ha
aoporax, € 9JEKTPUICCKUM H TCIIJIOBbIM 060py,HOBaHI/ICM B JOMAIlIHUX YCJIOBUAX;

. - ¢(hopMUPOBAHHOCTH HaBbIKa pe(IeKCUU, TPU3HAHKE CBOETO MpaBa Ha OLIUOKY U
TaKOT0 K€ IPaBa y APYroro 4ejJoBeKa;

. 6) Tpy10BOr0 BOCIIMTAHNS:

. - aKTHBHOE Y4YacTH€ B pEUICHWM NPAaKTUYECKHX 3amad (B paMKax CEMbH,

o0pa3oBaTeNbHOM  OpraHu3alud, TOpoJa, Kpas) TEXHOJOTHMYECKOH ¥ COUUaTbHOU
HaIpaBJIEHHOCTH, TPEOYIOIINX B TOM YHCII€ U (PU3NIECKUX 3HAHU,

. - MTHTEPEC K MPAKTUICCKOMY H3yUEHUIO POPECCHil, CBI3aHHBIX C (PH3UKOIL;
. 7) 3KOJIOTHYECKOT0 BOCTIUTAHUSA:
. - OpHCHTAaIMA HAa TNpUMEHeHWe (U3WYSCKUX 3HAHWUH JUIS pelIeHHs 3a7ad B

o0jacTu OKpyKaromel Cpenbl, IUIAHUPOBAHUS TMIOCTYIKOB W OICHKM WX BO3MOXKHBIX
MOCJIEACTBUM I OKPY’KAIOIIEN CPEIbI;

. - OCO3HaHHE TIJI00ATBHOIO XapakTepa SKOJIOTMYECKHX NpoljeM M MmyTed HX
peLLeHHUS;

. 8) apmanTauuMm K M3MEHAIIHMCHA YCJOBHAM COLHAJIbHOW W NPUPOIHOM
cpeasbl:

. - TOTPEOHOCTH BO B3aUMOJCHCTBUM MPH BBITOJHEHUN MCCIIEJOBAHUIN U MIPOEKTOB

(hu3nueckoil HaNpaBICHHOCTH, OTKPHITOCTh OMBITY U 3HAHUSM JPYTHX;
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. - TIOBBIIIEHWE YPOBHA CBOEM KOMIIETEHTHOCTH  4epe3  IPaKTUYECKYIO
JESTENBHOCTD;

. - IOTpeOHOCTh B (POPMUPOBAHUH HOBBIX 3HAHUM, B TOM 4uCiIe (GOPMYIUPOBAThH
UJie, TIOHATHS, TUIIOTE3bI O (PU3NUECKUX O0BEKTAX U SBJICHUSX;

. - OCO3HaHUE JNEePUIIUTOB COOCTBEHHBIX 3HAHHN W KOMIIETEHTHOCTEH B 00JacTh
(1076371978

. - IUTAHUPOBAHKE CBOETO PA3BUTHUS B IPHUOOPETEHUN HOBBIX (PU3NYECKUX 3HAHUIA;

. - CTpeMJICHHE aHAJIM3UPOBATh M BBIABIATH B3aUMOCBS3U MPHUPOJBI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTOIb30BaHUEM (PU3NUECKUX 3HAHUN;

. - OLIGHKAa CBOMX JEHCTBUH C y4€TOM BIMSHHMS Ha OKPYXAlOUIyI0 Cpendy,

BO3MOKHBIX TJ100aJIbHBIX HOCHeI[CTBI/Iﬁ.

METAINPEAMETHBIE PE3YJIbTATDBI

B pesynbrare ocBOoeHHWs mHporpamMMmbl 1O (U3UKE Ha YpPOBHE OCHOBHOIO OOIIETO
oOpazoBanust y oOydaromerocss OyayT cOpMHpPOBaHBI MeTampeIMeTHbIe Pe3yJbTaThl,

BKJIIOYAIOIME [103HABAaTEJIbHbIC YHUBEpPCAIbHblE Yy4eOHble JEHCTBHUSA, KOMMYHHKAaTHBHBIE
YHHUBEpCaJIbHbIE YUeOHbIE IEHCTBHS, PETYISITUBHBIC YHUBEPCATIbHbBIC YUeOHbIE IEHCTBUS.

Ilo3HaBaTeabHbIE YHUBEPCAJIbHBIC yqeﬁnble JeHCTBUA

Ba3oBble JJornyeckue aeiicTBUs:

. BBISIBJISITh U XapaKTEPU30BaTh CYIIECTBEHHbIE IPU3HAKU OOBEKTOB (SIBJICHUN);

. YCTaHABJIMBATh CYIIECTBEHHBIH MPHU3HAK KIACCU(PUKAIMHA, OCHOBAHHS JUIS
0000IIICHUS U CPAaBHEHUS;

. BBISIBIIAITh 3aKOHOMEPHOCTH M TIPOTHBOPEYHMS B paccMaTpUBaeMbIX (akTax,
JAHHBIX ¥ HAOJIOJEHUAX, OTHOCSIIUXCS K (PU3NUECKUM SIBICHUSM;

. BBISIBJISITH IPUYMHHO-CJIEICTBEHHBIE CBA3U IPU U3YUEHUH (PU3NYECKUX SIBICHUN U

MIPOIIECCOB, JIeNIaTh BBIBOJbI C UCIIOIB30BAaHUEM JICTYKTUBHBIX U MHAYKTUBHBIX YMO3aKIIOUCHUH,
BbBIIBUTATH TUIIOTE3HI O B3ANUMOCBA3AX (I)I/I3I/I‘-IGCKI/IX BCINYNH,

. CaMOCTOSITEIBHO BBIOMpaATh CIOCOO pelmieHnus y4eOHOW (GU3MYEeCKOW 3amadyu
(cpaBHEeHHE HECKOJIBKHX BApUAHTOB PEIICHUs, BBIOOp Hamboyiee MOIXOIAIIET0 € YYETOM
CaMOCTOSITEIIbHO BBIZICIICHHBIX KPUTEPHUEB).

ba3oBble uccienoBarTebcKHe NeiiCTBUA:

. WCIIOJIH30BaTh BOMPOCHI KaK MUCCIIEIOBATEIHLCKAN HHCTPYMEHT TIO3HAHMS,

. MPOBOJIUTH O CAMOCTOSTEILHO COCTaBJIEHHOMY IUIaHY OIIBIT, HECJIOXKHBIN
(bU3MYEeCKU HIKCTIEPUMEHT, HEOOJIBIIIOE UCCIIeIOBaHNE (PU3UUECKOTO SBJICHHS;

. OILICHMBATh Ha MPUMEHUMOCTh U JOCTOBEPHOCTh MH(MOPMAIIUIO, MOTYYCHHYIO B
X0/JI€ UCCIIE0BAHUS WM SKCTIEPUMEHTA;

. CaMOCTOSITENNbHO (POPMYITHPOBATH 00OOIIEHHS U BBIBOIBI MO pe3yJbTaTaM
POBENEHHOTO HAOIIOIEHUS, OTIBITA, UCCIIETOBAHNS,

. MIPOTHO3UPOBATh BO3MOXKHOE JalibHEHIee pa3BUTHE (U3MUECKUX MPOIECCOB, a

TAKXXE BBIABUTATDH MMPECATIOJIOKCHUA 00 ux PAa3BUTHUH B HOBLIX YCJIOBUAX U KOHTCKCTAX.

Pabora c undpopmanmeii:

. MPUMEHSATH PA3INYHbIE METObI, MHCTPYMEHTHI U 3aIPOCHI IIPH IOUCKE B 0TOOpE
uH(OPMAITUU WM TaHHBIX C YIETOM MPEUIOKEHHON yueOHOW PU3NUeCcKOn 3a/1auu;
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. aHaJIM3UpOBaTh, CHCTEMATU3UPOBATb U  HHTEPIPETHUPOBATH MHGOPMAIUIO
pas3INYHbIX BUAOB U (POPM NpECTaBICHUS;
. CaMOCTOSITENILHO BBIOUPATh ONTUMAJIbHYIO (JOpMY NpeACTaBIECHUS HHPOPMALUHU U

WLTIOCTPUPOBATh PellacMbIe 3aJ1a4i HECIOKHBIMU CXEMaMH, JUarpaMMaMu, HHOUM rpadukoil u
X KOMOWHAITASMHU.

KoMMyHUKATHBHbIE YHHBEpPCAJIbHbIE YUeOHbIE 1eliCTBUSA:

. B X0Ji¢ 00CyX/IeHUsI y4eOHOr0 MaTepuana, pe3yIbTaToB J1ab0paTOpHBIX paboT U
NPOCKTOB 3a/laBaTh BOINPOCHI IO CYIIECTBY OOCYXJaeMOW TEMbl W BBICKA3bIBaTh WJICH,
HAIICJICHHBIC Ha PEIICHUE 3a/Ia4X U MOJIIepKaHNUE 0JIaroKenaTeIbHOCTH OOIICHHS,

. COTOCTABJIATh CBOM CYXJACHUSA C CYXACHUSIMHM JPYIMX YYacCTHHKOB JIMaiora,
00HApy>XUBATh Pa3IuvKe U CXOACTBO MO3UIIHIA;

. BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCHbMEHHBIX TEKCTAX;

. myOJMYHO TIPEACTABIATH PE3yJbTAaThl BBIIOJHEHHOTO (DH3UYECKOrO OImbITa
(aKCcriepuMeHTa, UCcieI0BaHus, MPOEKTA);

. MOHUMATh M HCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOM W HWHIWBHIYaTbHOU
paboThI IPU pPeIIeHnH KOHKPETHON (PU3NYECKO MPOOIEeMBI;

. MPUHUMATh LIETU COBMECTHOM ACSATENHHOCTH, OPTaHU30BBIBATH JACHCTBUS MO €&

JOCTIKEHHUIO: PacIpelesiaTh POH, 00CY»KIaTh MPOIECCHl U PE3yIbTaThl COBMECTHON paboTHI,
0000111aTs MHEHUSI HECKOJIBKHUX JIIONEI;

® BBIIIOJIHATH CBOIO 4aCThb pa6OTBI, JOCTHUI'asl KAYCCTBECHHOI'O PE3YyJibTaTa I1I0 CBOEMY
HaITpaBJICHUIO U KOOPAUHUPYS CBOU I[GI\/JICTBI/ISI C APYTMMH YWICHAMU KOMAaHbI;
° OLCHUBATh KadyCCTBO CBOCTO BKJIaJga B 06HIPII>1 IMPOAYKT IIO KPpHUTCPHUAM,

CaMOCTOSITEIILHO CPOPMYITUPOBAHHBIM YIACTHUKAMH B3aUMOICHCTBUSI.

PeryasiTuBHbBIEC yHUBeEpcaJIbHbIE y4eOHbIe 1elCTBHA

Camoopranu3aums:

. BBISIBJISITH MPOOJEMBI B JKM3HEHHBIX M YYEOHBIX CUTYyalMsX, TPeOYIOIIUX s
penieHns (GU3NIECKUX 3HAHUM;

. OPUCHTHUPOBATHCSI B Pa3NMYHBIX  MOAXOAAaX  MPHHATUS  PEUICHHA
(MHAMBUIYaNbHOE, IPUHSTHUE PELIEHUS B TPYMIe, IPUHATHE PELIEHUI IPyIIoi);

. CaMOCTOSITEIILHO COCTABJIATh aJITOPUTM pelieHus (PU3NISCKON 3a/laui WU TJIaHa

HCCICI0BaHUA C y‘IéTOM HMCIOIIUXCSA  pECypCOB n COOCTBEHHBIX BO3MO)KHOCT€ﬁ,
APTYMCHTUPOBATH IPEAJIaracMbI€ BaApHAHTBL peHleHI/Ifl;

. JienaTh BEIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPOJIb, IMOLUOHAJILHBIH HUHTEJIEKT:

. J1aBaTh aJICKBATHYIO OLIEHKY CUTYallUH U MpeIaraTh IjiaH €€ N3MEHEHUS;

. OOBSICHATH MPUYMHBI JOCTIKEHHS (HEIOCTUIKECHUS) Pe3yJbTATOB JEATEIBLHOCTH,
JlaBaTh OLEHKY MPUOOPETEHHOMY OIBITY;

. BHOCUTb KOPPEKTUBBI B [JEATEIBHOCTh (B TOM YHCIE B XOJ BBIIOJHEHUS

(U3MYECKOro MCCIIEOBAHUS WU NPOEKTa) HA OCHOBE HOBBIX OOCTOSITEIBLCTB, U3MEHHMBIIUXCS
CUTYyallUi, YCTAHOBJIEHHBIX OIINOOK, BO3HUKIIUX TPYAHOCTEH;

. OLICHMBATh COOTBETCTBHE PE3YNbTATA LEIU U YCIOBUSIM;

. CTaBUTh ce0si Ha MECTO JPyroro 4eiloBeKa B XOJE€ CIOpa HIU JUCKYCCHH Ha
Hay4HYIO TEMY, TOHUMaTh MOTUBBI, HAMEPEHHUS U JIOTUKY JIPYTOro;

. NpU3HABaTh CBOE MPAaBO Ha OMIMOKY IMpH PEUICHWH (PHU3MUECKUX 3a7ad WU B

YTBEPKACHUSIX HAa HAYYHBIE TEMBI M TaKOE K€ MPaBo JPyroro
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INPEAMETHBIE PE3YJIbTATHI

K xoniy obyuenus B 7 Kjacce mpeaMeTHBIE Pe3yJbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxaTb cHOPMHUPOBAHHOCTh Y 00YHAIOIIUXCSI YMEHUI:

* ICTMIOJIb30BaTh TMOHATHUSA: (HU3UYECKHMEe U XUMHUYECKHE SBICHUS, HAOIIOJCHUE,
AKCIEPUMEHT, MOJIENb, TUIIOTE3a, €AMHULIBI (PU3NYECKUX BEJIMYUH, aTOM, MOJIEKYJa, arperaTHbIe
COCcTOSHUSL  BemiecTBa (TBEpHOE, IKHUIKOE, Tra3000pa3HOe), MEXaHWYECKOE JBIKECHUE
(paBHOMEpPHOE, HEPaBHOMEPHOE, MPSIMOJIMHENHOE), TPAeKTOpHs, pPaBHOAEHMCTBYIOLIAs CHIIA,
nedopmarnus (yrnpyrasi, jaacTUueckas), HeBECOMOCTb, COOOIIAIONINECS COCYIbI;

* pa3nuy4ath ABJICHUS (IUQQy3us, TEIIIOBOE IBUKCHNE YaCTHIl BEIIECTBA, pABHOMEPHOE
JBUKEHHUE, HEPABHOMEPHOE JBW)XEHUE, MHEPLMS, B3aUMOJICHCTBUE TeEJl, pABHOBECUE TBEPIBIX
TN C 3aKpeIUIEHHOM OCBIO BpAIEHMs, Mepeaayda JaBiIeHUs TBEPAbIMU TeJaMU, XKUIKOCTAMHU U
razamu, armocdepHoe HaBiIeHHE, IUIaBaHHWE Tel, MPEBPAIEHUS MEXaHWYECKOW SHepruu) Mo
ONMCAHUI0O HUX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB, JAEMOHCTPUPYIOIIMX JaHHOE
buznyecKoe sIBICHUE;

* pacro3HaBaTh NMPOSBICHUE M3YYCHHBIX (PH3MUECKUX SBICHUN B OKpY’KAIOIIEM MHpE, B
TOM yHclie GU3NUecKue sIBICHUS B MPUPOJIE: MPUMEPHI IBUKEHUS C Pa3IMUYHBIMH CKOPOCTSIMH B
JKUBOM W HEXUBOM IPUPOJE, ACUCTBUE CWIBI TPEHUS B IPUPOJE U TEXHUKE, BIIUSHHE
aTMoc(epHOro JaBieHUs Ha KUBOW OpPraHM3M, IUIAaBaHHE PbIO, pbluard B Telle YeloBeKa, Mpu
3TOM TEPEBOJUTH MPAKTUYECKYI0 3aqady B Y4eOHYIO, BBIJCNSATH CYIIECTBEHHBIE CBOICTBA
(mpu3HakK) GU3NIECKUX SBICHUH;

* ONIMCHIBATh U3yUEHHBIC CBOMCTBA TEN U (PU3NUECKUE SBICHUS, HCIIONB3YS (PU3NUECKUE
BEJIMYMHBI (Macca, 00BEM, TUIOTHOCTh BEILIECTBA, BPEMs, MyTh, CKOPOCTb, CPEAHSSI CKOPOCTD,
CWJIa YOPYTrOCTH, CHJIa TSDKECTH, BEC Tella, CHJIa TPEHHUs, JaBleHuE (TBEPIOro Tesa, KUIKOCTH,
ra3a), BBITAJIKMBAIONIAsl CHJIa, MEXaHWYecKas paboTa, MOUIHOCTh, MJICYO CHUJIbI, MOMEHT CHJIbI,
KO3(P(PHUILIMEHT TOJIE3HOTO NEHCTBHS MEXaHW3MOB, KMHETHYECKass M MOTCHLHUAIIbHAS DHEPTus),
IpU ONHCAHUM TMPABWIBHO TPAKTOBaTh (PU3NYECKUN CMBICT HCIOJb3YEMbIX BEIMYMH, HX
0003HaYCHHUS ¥ EIMHULBI (PU3NUYECKUX BEIMYUH, HAXOIUTH (POPMYJIBI, CBA3BIBAIOIINE JAHHYIO
(bu3NYECKy0 BETUYUHY C APYTMMHU BEIMYMHAMM, CTPOUTH IpaUKU M3YUEHHBIX 3aBUCUMOCTEN
(U3HYECKUX BEIINYHH,

* XapaKTepU30BaTh CBOMCTBA TeJ, PU3NUYECKHUE SIBICHUS U MTPOLIECCHI, UCIOJB3YS MTpaBuUiia
CJIOKEHHUs cuIl (BAOJb OJHOM mpsiMoil), 3akoH ['yka, 3akoH [lackans, 3akoH Apxumezaa, IpaBUiIo
paBHOBecHsl pblyara (0JI0Ka), «30JI0TO€ MPABUIIO» MEXaHHUKH, 3aKOH COXPaHEHHUsI MEXaHUYEeCKOU
SHEpPTUU, MpPHU OTOM JaBaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHa U 3alUCBIBaTh €Tr0
MaTE€MaTUYECKOE BBIPAXKECHHUE;

* OOBSCHATH (hU3MYECKHE SBICHHS, IMPOLECCHl M CBOMCTBA TelI, B TOM YHUCIE U B
KOHTEKCTE CUTyaluin MIPAKTUKOOPUEHTUPOBAHHOTO Xapakrepa: BBISIBIIATH
NPUYMHHOCIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTMYECKUX IIaroB ¢ OMOpOi Ha
1-2 u3y4eHHBIX CBOMCTBA (PU3NIYCCKUX SBICHUHN, (DU3UUECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

e pemath pacy€THble 3a7aud B 1-2 JeHCTBHA, MCIONB3Ys 3aKOHBI M  (HOPMYJIH,
CBSA3BIBAIOIIME (U3WYECKUE BEIMYMHBI: HAa OCHOBE aHalli3a YCIOBUS 33Jayd 3alUChIBATH
KpaTKoe YCIIOBHE, TMOJCTaBIATh (PU3NYECKHE BEIWYMHBI B (OPMYJIBI M MPOBOJIUTH PACUETHI,
HaXOAWTh CIIPAaBOYHbIE JaHHBIE, HEOOXOUMbIE IJIs PEIIeHUs 3a/1a4, OLCHUBATh PEeaTUCTUYHOCTD
MOJYYEHHOU (hrU3NYeCcKON BEIMUHHBL,

* pacrio3HaBaTh MpOOJEMbl, KOTOpPhIE MOXXHO PEIIUTh MpH MOMOIIK (PU3HUECKUX
METOJIOB, B ONMCAHUU HCCIIEOBAHUS BBIAEIATh NPOBEPSIEMOE MPEANOIOKEHUE (TUIIOTESY),
pa3ianyaTh U MHTEPIPETUPOBATh MOJYyUYEHHBIH pe3yJbTaT, HAXOAUTh OLUIMOKH B XOJE OIbITa,
JIENIaTh BBIBOJIBI [10 €70 Pe3yJbTaTaM;
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* IPOBOJUTH OMBITHl MO HAOTIOJCHUIO (PU3NYECKUX SIBJICHUM WM (U3NYECKUX CBOMCTB
Tes: (hOPMYyITUPOBATh MPOBEPSIEMbIE MPEINOI0KEHNS, COOMPATh YCTAHOBKY M3 MPEITI0KEHHOTO
000pyI0BaHus, 3alIUCHIBATh X0OJ1 ONbITa U (HOPMYITHPOBATH BHIBOBL;

* BBIMOJIHATH MPSIMbIE U3MEPEHUS] PAcCTOSIHUS, BPEMEHHU, Macchl Tena, 00béMa, CUIIbl U
TEMIIEPATYPbI C UCIIOJIb30BAHUEM aHAJIOTOBBIX U IU(PPOBBIX NTPUOOPOB, 3aMCHIBATh MOKa3aHUS
npruOOPOB € YUETOM 3aJaHHOM aOCOIIOTHOM MOTrPEeNIHOCTH U3MEPEHNUH;

* IPOBOJUTH HCCJIEIOBAHNE 3aBUCUMOCTH OIHON (DMU3MYECKOH BEIMYHMHBI OT JAPYTOW C
MCIIOJIb30BAHUEM MPSIMBIX U3MEPEHUN (3aBUCUMOCTH ITyTH PAaBHOMEPHO JABMIKYILETOCs Tela OT
BPEMEHHU [IBWKCHHUS Tella, CWJIBI TPEHHs CKOJBKEHHUS OT Beca Tella, KadecTBa 00pabOTKH
MIOBEPXHOCTEN TE€JI M HE3aBUCHUMOCTH CUIIBI TPEHMS OT IUIOIIAAM CONPUKOCHOBEHMS TEJN, CHJIBI
YIPYTOCTH OT YAJMHEHUS TPYXUHBI, BBHITAJKUBAIOMICH CHIIBI OT 00Bb&Ma MOTPYKEHHOW YacTH
TeJa U OT IUIOTHOCTH JKUIKOCTH, €€ HEe3aBUCHUMOCTH OT IUIOTHOCTHM Tesla, OT TIyOHMHBI, Ha
KOTOPYIO TOTPYKEHO TEJNO, YCIOBHM IUIABaHUS TeJl, YCIOBUW paBHOBECUS phiuara M OJIOKOB),
y4acTBOBaTh B IJIAHWPOBAHUM Y4EOHOTO MCCIEOBAaHUS, COOMpPATh YCTAaHOBKY U BBINOJIHSATH
U3MEPEHUs, CJenys TpeUIOKEHHOMY IUIaHy, (HUKCHpPOBATh PE3YJIbTaThl OJYYCHHOU
3aBUCUMOCTH (U3MYECKUX BEJIUYMH B BUJAE MPEUIOKEHHBIX TaONULl M TpadHKOB, NenaTh
BBIBOJIBI 10 PE3YyJIbTaTaM UCCIIEN0BAHUS;

* IPOBOJUTH KOCBEHHbIE M3MEpEeHMs (U3NYECKHX BEJIWYMH (IUIOTHOCTh BEILECTBa
JKUJKOCTU U TBEPJOrO TENa, CWJIA TPEHUS CKOJIBKEHUs, JABJICHUE BO3/yXa, BBITAJIKMBAOIIAS
cuiia, JeHCTBYyIOIas Ha MOTPYXKEHHOE B XKHUJKOCThb TEJO, KOAPPHUIMEHT IMOJIE3HOTO NeHCTBUSA
IPOCTBIX MEXAHWM3MOB), CIEAys IMPEAJIOKEHHOM HHCTPYKUUHU: MpPU BBHINOJIHEHUH H3MEPEHUN
coOMpaTh SKCIIEPUMEHTAIbHYIO YCTAHOBKY M BBIYMCIIATH 3HAaUEHUE UCKOMOM BEJINUHHBI;

* coOMoIaTh TpaBWIa TEXHUKH O€30IacHOCTH TMpH pabore ¢ 1abopaTopHBIM
000pyi0BaHUEM;

* yKa3blBaTh MPHUHLUIBI JEHCTBUS NPUOOPOB M TEXHUYECKHUX YCTPOMCTB: BECHI,
TEPMOMETpP, JUHAMOMETpP, COOOIIAIOIIMECs COCYylbl, OapoMeTp, pblyar, IOJABHXHBIA U
HETIOABIDKHBIN OJIOK, HAKJIIOHHAS TUIOCKOCTH;

* XapaKTepu30BaTh MPUHIMIIBI JAECHCTBUS H3YyUYEHHBIX TNPUOOPOB U TEXHUYECKHX
YCTPOMCTB C ONOPOIl Ha MX ONMMCaHUA (B TOM YHWCIE: MOJIINUIIHUKH, YCTPOMCTBO BOAOIPOBOA,
THJIPABINYECKUN Ipecc, MAaHOMETP, BBICOTOMEp, MOPLIHEBOM HAcOC, apeoMeTp), HUCHOIb3Ys
3HaHUS O CBOWCTBaxX (UIUYECKUX SBICHUA UM HEoOXOoAMMble (U3NYECKHE 3aKOHBI H
3aKOHOMEPHOCTH;

* IPUBOJUTH TpPUMEPHl (HaXOAUTh HHGOPMAIMIO O TpUMeEpax) MNPAKTUIECKOTO
UCIOJIb30BaHUs (PU3NYECKUX 3HAHUM B MOBCEJHEBHOM >KM3HU Ul oOecriedeHus: 0e301acHOCTH
npu oOpamieHuu C MpuOOpaMH M TEXHUYECKUMH YCTPOMCTBAMH, COXPAHEHUS 3I0POBBS U
COOJIIOJICHHSI HOPM KOJIOTMYECKOI0 TIOBEICHUS B OKpY Kalollel cpese;

* OCYIIECTBIIATH OTOOpP HMCTOYHMKOB HWHGpoOpManuu B MHTEpHETE B COOTBETCTBUH C
3aJJaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE HMEIOIIUXCA 3HAHWUM M IyTEM CpPaBHEHUS
Pa3IMYHBIX HMCTOYHUKOB BBIIECNATH HH(OPMAIHMIO, KOTOpas SBISETCS NPOTUBOPEYMBON WIH
MOJET OBITh HEJJOCTOBEPHOM;

* UCTIOJIH30BATh NPH BBHINOJHEHUH YYEOHBIX 3aJaHUi HAYYHO-TIOMYJISAPHYIO JIUTEpaTypy
(GU3MUecKOro colepXKaHus, CIpPaBOYHbIE MaTepualbl, pecypcbl ceTd VHTepHeT, BianeTh
npuéMamM KOHCIIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHUs HMHGOPMAIMM W3 OJHOM 3HAKOBOM
CUCTEMBI B APYTYIO;

* co3/1aBaTh COOCTBEHHbIE KpaTKHE NMHCbMEHHBIC M YCTHBIE COOOIIEHHS HAa OCHOBE 2—3
UCTOYHUKOB MHPOpPMALUU (PU3UUECKOTO COAEP)KaHUsS, B TOM 4HUCIIe IyOJINYHO JeiaTh KpaTKue
COOOIIeHNsI O pe3yibTaTax NPOCKTOB WM Y4YEOHBIX HCCIIEOBAaHUM, MPU ITOM TIPaMOTHO
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UCIIONIb30BaTh M3YUYCHHBIH MOHSATUIHBINA ammapaT Kypca (U3HMKH, COMPOBOXKAATH BHICTYIUICHUE
MIPE3CHTALINEH;

* [IpH BBITIOJTHEHUH y4eOHBIX MPOEKTOB M HCCIENOBAaHUI pacmnpenensiTh 00sS3aHHOCTH B
rpynne B COOTBETCTBUM C IIOCTaBJICHHBIMHU 3aJayaMu, CJIEAUTHb 3a BBIIOJHEHHEM IIJaHa
NENCTBU, aJeKBaTHO OLEHUBATh COOCTBEHHBIH BKIIAJ B JIEATEIBHOCTH TPYMIIBI, BHICTPAUBATDH
KOMMYHHUKATUBHOE B3aMMO/JICHCTBHE, YUUTHIBAsI MHEHUE OKPYKAIOIIUX.

K xonmy oOyuenus B 8 kjacce mpeaMeTHbIE pe3yJbTaThl HA 0a30BOM YPOBHE JIOJKHBI
oTpaxaTb cHOPMHUPOBAHHOCTh Y 00YHAIOIINXCSI YMEHUI:

* MCIIOJIb30BaTh MOHATHS: Macca W pa3Mepbl MOJIEKYJ, TEIJIOBOE JBHKECHHE aTOMOB U
MOJIEKYJI, arperaTHbIe COCTOSIHUS BEIIECTBA, KPUCTAILTMYECKUE U aMOp(HBIE Tella, HACKIICHHBIH
U HEHACBHIIICHHBII Map, BIAXXHOCTh BO3[yXa, TEMIIEpaTypa, BHYTPEHHsS JHEpPrus, TEIJOBOH
JBUTATEIb, 3JEMEHTAPHBIM 3JIEKTPUUYECKUN 3apsii, AJIEKTPUYECKOE I10JIe, IPOBOJHUKH H
TUDIIEKTPUKH, TIOCTOSIHHBIN 3JIEKTPUYECKHUM TOK, MAarHUTHOE TIOJIE;

* pa3nuuaTh SBJIEHUS (TEIJIOBOE pacIIUpeHHe M C)KaThe, TEeIIonepeaaya, TEMIoBOe
paBHOBECHE, CMayuBaHUE, KalWUIApHbIC SIBICHUS, HCIApeHHe, KOHIEHCAllWs, IIaBJIeHHE,
KpucTayum3anus (OoTBeplieBaHHUE), KUIEHUE, Teruionepenaya (TerionpoOBOJHOCTh, KOHBEKIIUS,
U3IyYeHHUE), SJIEKTpU3alMsl Tell, B3aUMOACHCTBHE 3apslOB, JEUCTBUS SJIEKTPUUYECKOTO TOKa,
KOPOTKOE 3aMbIKaHUE, B3aUMOJECHCTBHE MarHUTOB, IEHCTBUE MAarHUTHOT'O 110JI HAa MIPOBOJHUK C
TOKOM, 3JIEKTPOMAarHUTHAas WHIYKIMS) 1O OMHMCAHUI0O MX XapaKTePHBIX CBOMCTB M HAa OCHOBE
OTIBITOB, IEMOHCTPUPYIOMINX JaHHOE (PU3HUECKOE SBICHNUE;

* pacro3HaBaTh MPOSIBICHNE U3YUYCHHBIX (DU3MUECKUX SBJICHHUM B OKpY’KalolleM MUpE, B
TOM d4ucie (U3UYECKUE SBICHHUS B TPUPOJE: TMOBEPXHOCTHOE HATSHDKEHHE W KalMJUIIPHBIC
ABIICHUS B TPUPOJAE, KpUCTaIbl B mpupone, uznydeHue CoiiHIa, 3aMep3aHue BOJOEMOB,
MOpcKHe Opu3bl, 00pa3oBaHUE pOCH, TyMaHa, WHEs, CHera, JSJCKTPHUYECKUE SBICHHUS B
atMocepe, dIEKTPUUECTBO >KMBBIX OPraHM3MOB, MAarHUTHOE MoJjie 3eMiu, Jpei] MOoI0CcoB,
pOJIb MAarHUTHOTO MOJIA JUId KU3HM Ha 3emile, MOJSPHOE CHUSHHME, IPU ITOM NEPEBOIUTH
MPAKTHUUYECKYIO 33/1a4y B Y4EOHYIO, BBIICISATh CYIIECTBEHHbIE CBOMCTBA (MPU3HAKHN) (PU3NUECKUX
SIBJICHUI;

* ONMCHIBATh M3YYCHHBIC CBOMCTBA Tel M (PU3NYECKHUE SIBICHUS, UCIIONb3Ys (pu3nueckue
BEJIMUYMHBI (TEMIEpaTypa, BHYTPEHHSS YHEPIUsl, KOJIMUYECTBO TEIUIOTHI, YAENIbHAs TEINIOEMKOCTD
BEIIECTBa, YJeJibHas TeIJIOoTa IUIaBJICHUSA, YJAeNbHAas TEeIUloTa napooOpa3oBaHUs, YIelIbHas
TEIUIOTa CrOpaHMs TOIUIMBA, KOI()(UIMEHT TIOJIE3HOTO JACWUCTBUS TEIUIOBOM MAIlWHBI,
OTHOCHUTEINIbHAsl BIQXXHOCTh BO3[yXa, OJJIEKTPUYECKHM 3apsi, CHiIa TOKa, JJIEKTPUYECKOE
HaNpsHKEHUE, COMPOTHUBIICHUE MPOBOJIHUKA, YJIEIbHOE COMPOTHBIIEHHE BEIIECTBA, padora H
MOIIIHOCTh 3JIEKTPUYECKOTO TOKA), MPU OMUCAHUM MPABHIBHO TPAKTOBATh (PM3MUYECKUN CMBICI
UCTIONIE3YEMBIX BEIMYMH, 0003HAYCHUS U €IUHUIBI (PU3HMUECKUX BEITUYHH, HAXOAUTh ()OPMYIIHI,
CBS3BIBAIOIINE JaHHYIO (PU3UYECKYIO BEJIMYMHY C JPYTMMH BEIWYMHAMU, CTPOUTH Tpaduku
W3YYCHHBIX 3aBUCHUMOCTEH (PU3NIECKUX BEITUYNH;

* XapaKTepu30BaTh CBOWCTBAa Tel, (U3MUYECKHUE SBICHUS M MPOLECCHl, HCHOJb3Ys
OCHOBHBIE€ TOJIOKEHHUSI MOJIEKYJISIPHO-KUHETUYECKON TEOpUM CTPOEHUS BEIIECTBA, MPUHIIUIL
CYNepHo3uIMK Nojiel (Ha KauyeCTBEHHOM YPOBHE), 3aKOH COXpaHEHHs 3apsana, 3akoH Oma amns
ydacTka Lemu, 3akoH Jxoyns—JIeHna, 3aKkoH coXxpaHeHHsI SHEPTUH, IPU 3TOM JaBaTh CIOBECHYIO
(bopMyIIMPOBKY 3aKOHA U 3alIMCHIBAaTh €70 MaTEMaTHUYECKOE BhIpaXKEHHE;

* OOBSCHATH (PU3MUECKUE MPOLECCHl M CBOMCTBAa Tel, B TOM 4YHCIE UM B KOHTEKCTE
CUTYyallUl MPaKTUKOOPHUEHTUPOBAHHOTO XapaKTepa: BBISIBIATH NMPUUYUHHOCIEICTBEHHBIEC CBS3H,
CTpPOUTH OOBSCHEHHE M3 1—2 JOrMYecKMX IMIaroB ¢ OMOpod Ha 1—2 M3Y4YEHHBIX CBOICTBa
buznyecKux SBICHUHN, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;
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* pemiaTh pacy€THbIE 3aJauud B 2—3 JAEWCTBUSA, HUCHOJIb3yS 3aKOHBI U (QOPMYJIBL,
CBsI3bIBatOIME (PU3MUYECKHE BEIMYMHBI: HAa OCHOBE aHalIM3a YCJIOBUS 3a/ayMd 3alChIBATh
KpaTKO€ YCJIOBHE, BBISBIISITH HEJOCTATOK JAHHBIX JUIS PEIICHUs 3a/ladM, BHIOMpPATh 3aKOHBI U
dopMybl, HEOOXOAUMBIE Ml €€ pelleHus,, TPOBOIUTh PACUEThl U CPaBHHUBATH MOIYYEHHOE
3HaYeHHEe (PU3NIECKOH BETMUNHBI C U3BECTHBIMHU JIaHHBIMU;

* pacro3HaBaTh MpPOOJEMBI, KOTOpPbIE MOXKHO pELIUTh IpPH IOMOIIM (PU3HYECKHX
METOJIOB, HCIOJIb3Yysl OIMCAHUE WCCIIEIOBAaHUS, BBIACIATH MPOBEPSIEMOE MPEANOIOKEHHE,
OLIEHUBATh MPABUIILHOCTH MOPS/IKA POBEACHHS UCCIIEA0BAHMS, JeaTh BHIBOIbI;

* IPOBOJUTH OIBITHI 1O HAOIIOACHUIO (PU3MUYECKUX SIBICHUN WM (U3UUECKUX CBOWCTB
Tesl (KalWUISpHBIE SBJICHMS, 3aBUCUMOCTh JaBJICHMS BO3JyXa OT €ro o0béMa, TeMIepaTypshl,
CKOPOCTH IIpolLlecca OCTBIBAaHWS M HAarpeBaHusi MpU M3JIYYEHHH OT LBETa H3JIydarollen
(morzjomaromeif) MoBEepXHOCTH, CKOPOCTh MCIAPEHUs BOJBI OT TEMIEpaTypbl >KUAKOCTH H
wiomaan €€ MOBEPXHOCTH, 3JEKTPHU3alUs Tel M B3aUMOAECHCTBHE 3JIEKTPUUYECKHUX 3apsoB,
B3aMMOJICHICTBUE TIOCTOSHHBIX MAarHWTOB, BU3yallM3alldsl MAarHUTHBIX TI0JIEH TOCTOSHHBIX
MarHuToB, JIEHCTBUS MAarHUTHOTO MOJI Ha MPOBOJAHHK C TOKOM, CBOMCTBA 3JIEKTPOMArHuTa,
CBOWMCTBA  DBJEKTPOJBUIATENsl  IMOCTOSIHHOTO  TOKa):  (hopMynupoBaTb  MpOBEpsieMble
IPENIOJIOKEHNS, COOMpPaTh YCTAaHOBKY M3 MPEAJIOKEHHOTO 00O0pYJIOBaHMs, OMNMCHIBATH XOJ
OTbITa U (POPMYJIHPOBATH BHIBOJIBI;

* BBIIIOJIHATD IPSIMBbIE MU3MEPEHUS TEMIIEpaTyphbl, OTHOCUTEIbHON BIIAXXHOCTU BO3]yXa,
CHJIBI TOKA, HAIPSDKEHUs C MCIIOJb30BAaHMEM aHAJIOrOBBIX NMPHOOPOB M JATUYUKOB (PU3HMUECKUX
BEJIMYMH, CPAaBHUBATDH PE3YJIbTAThl U3MEPEHUI ¢ yUETOM 3a/1aHHOM a0COIIOTHOM MOTrPEIIHOCTH;

* IPOBOJUTH MCCJIEOBAHUE 3aBUCUMOCTH OJHON (U3MYECKOH BEIMYMHBI OT APYrod ¢
UCIIOJIb30BAaHUEM TPSAMBIX H3MEpPEHUH (3aBUCHUMOCTh COINPOTUBIIEHUS IMPOBOJHUKA OT €ro
JUIMHBI, TUIOILAAM MOMEPEUHOro CEYEHUsI U YJIeNbHOTO CONPOTHUBIICHHS BELIECTBA NPOBO/IHUKA,
CWJIBI TOKa, WJAYIIEro 4epe3 IMPOBOJHHUK, OT HANpsIKEHUs Ha IPOBOJAHMKE, HCCIIEIOBAHUE
[OCJIEI0BATEIBHOTO W MapajuleJbHOIO  COCIMHEHHUH  NPOBOAHMKOB):  IUIAHUPOBATh
UCCIIEIOBaHNE, COOMPATh YCTAHOBKY U BBIMOJIHITh U3MEPEHUS, CIIEeNys NMPEAI0KEHHOMY IUIaHy,
(GUKCUpPOBaTh pe3yJbTaThl IOJYYEHHOM 3aBHCHUMOCTH B BHJe TalOiuil M rpadukoB, AenaTb
BBIBOJIbI 110 pe3yJIbTaTaM UCCIIEIOBaHUS;

* IPOBOJUTh KOCBEHHBIE M3MEpPEHMS (PU3NUECKUX BEJIMYMH (yJeNbHAs TEIIOEMKOCTb
BELIECTBA, COIPOTUBJICHHE TMPOBOJHUKA, paboTa M MOIIHOCTb JJIEKTPUYECKOIO TOKA):
IUITAHUPOBATh M3MEPEHMsI, COOUPATh HKCHEPUMEHTAIbHYIO YCTAHOBKY, CIEAys MperiokKEeHHOU
UHCTPYKIIWH, U BEIYUCIIATH 3HAUCHHE BETMUUHEI;

e co0molaTh NIpaBWIa TEXHUKM Oe30macHOCTH MpH  pabore ¢ JabopaTOpHBIM
000pyTI0OBaHUEM;

* XapaKTepu30BaTh IMPUHIMIIBI JACHCTBUS H3YyYEHHBIX NPUOOPOB U TEXHUYECKHX
YCTPOICTB € ONMOPOIl HAa MX ONUcCaHUs (B TOM YHUCIE: CUCTEMA OTOIUIEHHUS JAOMOB, TMTPOMETD,
napoBas ~ TypOMHA,  aMmIepMeTp,  BOJIBTMETp,  CUETUUMK  DJIEKTPUYECKOH  DHEpruw,
AIIEKTPOOCBETUTENbHBIE ~ TPUOOPHI,  HArpeBaTeNbHbIE  ANEKTPONPHOOPHl  (TPUMEpPHI),
JIEKTPUUECKUE MPEJOXPAHUTENH, 3JIEKTPOMArHUT, 3JIEKTPOJBUraTellb IOCTOSIHHOTO TOKa),
UCTIONB3Ysl 3HAaHUS O CBOWCTBaX (DM3MYECKHX SBICHUH U HeoOXoaumble (usnueckue
3aKOHOMEPHOCTH;

* pacro3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOWCTBA M H3MEPHUTEIbHbIE MPHOOPHI IO
CXeMaM M CXEMaTHYHbIM pPHCYHKaM (KUAKOCTHBIH TEpPMOMETpP, TEPMOC, IICUXPOMETD,
TUTPOMETpP, JBUTATEIb BHYTPEHHETO CrOpaHMs, SJIEKTPOCKOIN, PEOCTAaT), COCTABIATh CXEMBI
NIEKTPUUECKUX ILeNeld C IOoCIel0oBaTeIbHbBIM U IapajlIebHbIM COEJIMHEHHEM 3JIEMEHTOB,
pasinyas ycloBHbIE 0003HAUEHUS 3JIEMEHTOB AJICKTPUUYECKHX IICTICH;
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* IPUBOJIUTh TNpPUMEPHl (HAXOAUTH HMHPOPMALMIO O MPUMEPAX) MPAKTHUYECKOTO
UCTIOJIb30BaHUs (PM3NYECKUX 3HAHUM B MOBCEJHEBHOM >KM3HU Ui oOecriedeHus: 6e30MacHOCTH
npu oOpaiieHuu ¢ NpuOopaMM M TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHHUS 3/10pOBbI U
COOJTIOJICHHSI HOPM KOJIOTMYECKOT0 TIOBECHUS B OKpY Katollei cpesie;

* OCYULIECTBJIATH MOMCK MH(pOpMaLuu (GU3NUECKOTo cojiep:kaHus B IHTepHeTe, Ha OCHOBE
UMEIOIMXCA 3HAaHMM W MyTéM CpaBHEHHMS JONOJHMUTENbHBIX HMCTOYHUKOB  BBIIEIATH
UHPOPMALINIO, KOTOPAs SIBJISIETCS POTUBOPEUNBON MITH MOXKET OBITH HEJOCTOBEPHOMH;

* UCTOJIb30BATh NPH BBIMOJIHEHUM YYEOHBIX 33aJaHUN HAy4HO-IIOMYJIAPHYIO JIUTEpaTypy
(du3nyecKkoro cojepxkaHus, CIpaBOYHbIE MaTepuaibl, pecypchl ceTu VHTepHeT, BianeTh
npuéMaMM KOHCIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHUs HMHGOpMAIMM W3 OJHOM 3HAKOBOM
CUCTEMBI B APYTYIO;

* co3/1aBaTh COOCTBEHHBbIE MHUCbMEHHBIE U KpaTKHE YCTHblE COOOIIEHUs, 0000mas
MH(POPMALIMIO U3 HECKOJIBKUX MCTOYHUKOB (PM3UYECKOTO COAEPIKAaHUS, B TOM YHCIE ITyOIHMIHO
NpPEICTaBIATh PE3YyJbTaThl MPOEKTHOM MM HCCIEIOBATENIbCKOM JEeATEIbHOCTH, HpPU 3TOM
rPaMOTHO HCIOJIb30BaTh W3YYEHHbIN MNOHATUHHBIA ammapar Kypca (QHU3UKH, CONPOBOXKAATbH
BBICTYIIJICHHUE TIPe3eHTallueH;

*[IpYM BBINOJHEHUH YYEOHBIX IPOEKTOB W HCCIENIOBAaHUN (PU3HMUECKUX IPOLIECCOB
pacrpenenaTh 00s3aHHOCTH B TPYIIIIE B COOTBETCTBUM C IIOCTABJICHHBIMU 33Ja4aMH, CIEAUTH 3a
BBIIIOJITHEHUEM IUIaHA JIEHCTBUN M KOPPEKTHPOBATh €ro, aJeKBATHO OLIEHWBATH COOCTBEHHBIN
BKJIa/l B JCATEIbHOCTh TPYIIbI, BHICTPAaUBaTh KOMMYHHUKATUBHOE B3aMMOJIEHCTBHE, HMPOSBIISS
TOTOBHOCTb pa3peliaTh KOHPIUKTHI.

K koHiy oOydenus B 9 kiacce npeaMeTHbIE pe3yibTaThl HA 0a30BOM YPOBHE JOJKHBI
oTpaxkaTb c(HOPMHUPOBAHHOCTh Y 00YHAIOIIUXCSI YMEHUI:

* UCTIONb30BaTh IOHATHA: CHCTEMa OTCYETa, MaTepualibHas TOYKa, TPAEKTOpus,
OTHOCHUTEJIbHOCTh MEXaHMUYECKOI'0 JBMKEHUs, nedopmanus (yrpyras, NnjaacTuueckas), TPEHHE,
LEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTbh U IEPErpy3Ku, LEHTP TAKECTH, aOCOIIOTHO
TBEP/OE TENO, LEHTP TSHKECTU TBEPAOIO Teja, paBHOBECUE, MEXAaHUUYECKNE KOJICOaHNs U BOJIHBI,
3BYK, HH(QPA3BYK M YJIbTPa3BYK, JIEKTPOMArHUTHBIE BOJIHBI, IIKaJIa 3JI€KTPOMAarHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh M JaJIbHO30PKOCTbh, CIIEKTPHI MCITYCKaHUs U TOTJIOIIEHUs, anbda, O6era- u
ramMMa-HM3J1y4eHusi, U30TOIbl, sIepHast YHEPTeTHKA;

* pa3nuuaTh SABJIEHUS (PaBHOMEPHOE M HEPABHOMEPHOE NPSIMOJIMHEMHOE JBUXKEHHE,
PaBHOYCKOPEHHOE MpPSMOJMHEHHOE JBW)KEHUE, CBOOOAHOE TaJeHHe TeJl, PaBHOMEPHOE
JBIDKEHUE TI0 OKPY)KHOCTH, B3aWMOJICHCTBHE TeJ, PEaKTHBHOE JBIKEHHE, KoJieOaTelnbHOe
JBIDKEHUE (3aTyXawollue U BbIHY)XJEHHbIE Koye0aHUs), PE30HAHC, BOJHOBOE JIBUXKEHHE,
OTpaXKCHME 3BYKa, IPSAMOJIMHEHHOE paCIpOCTpaHEHHE, OTPAKEHUE U IPEIOMIIEHHE CBETa,
[IOJTHOE BHYTPEHHEE OTpak€HHE CBEeTa, Pa3JIoKeHHe Oeoro CBeTa B CIEKTP M CIIOXKEHUE
CHEKTPAJIbHBIX I[BETOB, IUCIEPCUSl CBETa, €CTECTBEHHas pPaJHMOAaKTUBHOCTb, BO3HMKHOBEHHE
JUHENYaTOro CHEKTpa H3JIyYEHHUs) MO ONUCAHMIO HX XapaKTEpHBIX CBOMCTB M HAa OCHOBE
OTIBITOB, IEMOHCTPUPYIOMINX JaHHOE (PU3HUECKOE SBICHNUE;

* pacro3HaBaTh NPOSIBICHUE U3YYEHHBIX (PU3MUECKUX SBICHUHN B OKpYyXKaroleM Mupe (B
TOM 4Hclie PU3NUECKUE SIBICHUS B IPUPO/IC: PUIIMBBI M OTJIMBBI, IBIKEeHUE 1U1aHeT COIHEUHOM
CHUCTEMBl, PEAKTUBHOE [BMXEHHE KHMBBIX OPraHU3MOB, BOCIPHUITHE 3BYKOB JKMBOTHBIMH,
3eMJIETPSICEHUE, CEHCMUYECKUE BOJIHBI, I[yHaMH, 3XO, LIBETAa Te€J, ONTUYECKUE SIBICHUS B
npupoze, OuoIorM4eckoe JeicTBUE BUAMMOIO, YJIbTPA(pHOIETOBOIO M PEHTIE€HOBCKOIO
U3TY4YCHUH, eCTECTBEHHBIH paJMOAKTHBHBIM (OH, KOCMHUYECKHE JIy4d, paJnOAKTUBHOE
U3Iy4eHUEe NPUPOAHBIX MUHEpAIOB, ACUCTBUE PpAJUOAKTHUBHBIX M3JIyY€HHH Ha OpraHu3M
4eJI0BEKa), IIPU ATOM IEPEBOAUTH INPAKTHUUECKYIO 3a7auy B yUEOHYIO, BBIIENATH CYLIECTBEHHbBIE
cBoOMCTBA (IMPU3HAKHN) PU3HUCCKUX SBICHUI;
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* OMMCHIBATh W3YUYEHHBIE CBOMCTBA TeN M (DU3UYECKUE SBJICHUS, UCTONB3Ys (U3HUECKUE
BEJIMYUHBI (CPEIHSAS U MTHOBEHHAs CKOPOCTh TeJla IPU HEPABHOMEPHOM JIBM)KEHUH, YCKOPEHHE,
nepemMenieHue, MyTh, YIJIOBas CKOPOCTh, CWJIAa TPEHHUSA, CUJIAa YNPYTOCTH, CHJIA TSHKECTH,
YCKOpEHHEe CBOOOJHOrO MaJieHusi, BeC Teja, MMIYJIbC Tella, UMITYJIbC CHUJIbI, MEXaHHYecKas
paboTa ¥ MOUTHOCTH, MOTEHIUAbHAS SHEPIHs Teja, MOJHSATOrO HaJ IMOBEPXHOCTHIO 3E€MIIH,
MOTEeHUMANbHAsT DHEPrHsl CKATOM MPYKUHBI, KMHETUYEeCKash JHEprusi, MoJHas MeXaHH4YecKas
SHEPrus, TMEPUOJ U YacToTa KoJieOaHWM, JIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTa TOHA,
CKOPOCTh CBE€Ta, IMOKa3aTelb MPEIOMIICHHUS CpPEIbl), MPU OMHUCAHWM MPABHIBLHO TPAaKTOBAThH
(U3UYECKUN CMBICT UCIOJIb3yeMbIX BEJIMYUH, 0003HAUYCHUS] U €AUHUIBI (PU3UUYECKUX BEITUYHH,
HaXOAUTh (OPMYIIbI, CBS3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEJIMYMHY C JPYTMMH BEIUYHUHAMH,
CTPOUTH rpapUKN U3YYCHHBIX 3aBUCHMOCTEH (PU3NICCKUX BEITUYHH;

* XapaKTepU30BaTh CBOMCTBA TeJ, (PM3MUYECKUE SIBICHUS M MPOLECCHI, UCIONb3Ys 3aKOH
COXpaHEHHUs SHEPIruH, 3aKOH BCEMHUPHOTO TITOTEHUs, MPUHIUIT CYNEPHO3UIIUU CHUJ, TPUHIIUIT
OTHOCUTeNbHOCTH [amunesi, 3akoHbl HbBIOTOHA, 3aKOH COXpaHEHHs] MMITYJbCa, 3aKOHBI
OTPa)KEHUS U TIPEJIOMIICHUSI CBETA, 3aKOHBI COXPAHEHHUs 3apsIOBOIO U MAaCCOBOTO YHCET MpPH
AJIEPHBIX PEaKLHUAX, MPU TOM JaBaTh CIOBECHYIO (hOPMYIHPOBKY 3aKOHA M 3aMUCHIBATh €TO
MaTeMaTU4eCKOe BBIPAKCHHE;

* 00BACHATH (DPU3UYECKHE TPOILIECCHl M CBOWCTBA TEJ, B TOM 4YHCJIE M B KOHTEKCTE
CUTyaluil MPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISBISATH MPUUYNHHO-CIICICTBEHHBIC CBSI3H,
CTPOUTH OOBACHEHHE M3 2—3 JIOTMYECKHUX IIAaroB C OMOpoi Ha 2—3 H3yYEHHBIX CBOWCTBa
du3nUecKux ABICHHUM, GPU3NICCKUX 3aKOHOB MITH 3aKOHOMEPHOCTEIH;

* pemaTth pacu€THbIC 3a7a4d (OMHUPAIOIIUECS HA CUCTEMY U3 2—3 ypaBHEHMUIA), UCIIONB3YS
3aKOHBI M (JOPMYJIBI, CBSA3BIBAIOIINE (PU3HMUECKUE BETMUMHBIL: HA OCHOBE aHAJIN3a YCIIOBUS 331a4H
3aMKMChIBaTh KPATKOE YCJIOBHE, BBISBIISITH HEIOCTAIONINE WM M30BITOYHBIC JaHHBIC, BHIOMPATH
3aKOHBI W (OPMYJIBI, HEOOXOJWMBIC JJIsi PEMICHUS, MPOBOJUTh PACYETHI W OIICHUBATH
PEATMCTUYHOCTD MOJIYYSHHOTO 3HAYEHUST (PU3UICCKON BETUYHHBL;

* pacro3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIIUTh MPH TOMOIIUA (PU3UIECKHUX
METO/IOB, HCITOJIb3ysl OIMCAHHWE WCCIEJOBAaHUSA, BBIICIATH IPOBEPSIEMOE MPEATOI0KECHHE,
OIICHUBATh  MPAaBWIBHOCTb  MOPSJKA TMPOBEJIEHUS  HMCCIEIOBAaHUS, JIeNaTh  BBIBO/JIBI,
WHTEPIPETHPOBATH PE3YIbTaThl HAOIIOICHUI U OIBITOB;

* IPOBOJIUTH OTBITHI TIO HAOIIOJIECHUIO (PU3NUYCCKUX SBICHUA WM (PU3HMUECKUX CBOHCTB
Ten (M3ydeHHe BTOPOTO 3akoHa HbIOTOHA, 3aKOHA COXpaHEHMS SHEPTHH, 3aBUCHMOCTD MEpHOIa
KoJie0aHUH MPYKMHHOTO MAsITHHKA OT MacChl Tpy3a M KECTKOCTH MPY>KUHBI U HE3aBHCUMOCTH OT
aMITTUTYIBI MaJIbIX KOJeOaHUH, MPSIMOJIMHEHHOE pacpoOCTpaHEHHE CBETA, Pas3lIoKeHUE OEJIoro
CBETa B CIEKTP, U3YUYCHHUE CBOMCTB M300paKEHHUS B TUIOCKOM 3€pKajie U CBOMCTB M300pasKeHUs
npeaMeTa B coOuparoieii JuH3e, HaOI0IeHUe CIUIONIHBIX M JIMTHEHYAThIX CIIEKTPOB M3TyUCHHUS):
CaMOCTOSITEIIEHO COOMpaTh YCTAHOBKY M3 M30BITOYHOTO HaOopa 000PYIOBAHHMS, OMHUCHIBATH X0/
OTIBITA U €r0 PE3ybTaThl, (HOPMYJIUPOBATH BHIBOIBI;

* IPOBOJNTHh TPU HEOOXOJUMOCTH CEPHI0 TPSIMBIX H3MEPECHUMU, OMpEAeIisis CpeIaHee
3HAYCHHUE U3MEPSIEMON BeTUIUHBI ((POKYCHOE PACCTOSIHUE COOMPAFOIICH JTMH3bI), 00OCHOBHIBATH
BEIOOD crtocoba u3MepeHus (M3MEPUTEIHLHOTO MPUO0Pa);

* IPOBOJINTHh HCCIIEOBAaHUE 3aBUCHUMOCTEH (DM3MYECKUX BEJIMYMH C HCIOJIb30BAHHEM
NPSIMBIX U3MEPEHHH (3aBUCUMOCTH IYTH OT BPEMEHH NPH PaBHOYCKOPEHHOM JIBIDKEHUU 0e€3
Ha4YaJIbHOM CKOPOCTH, TepHoja KoJieOaHWH MaTeMaTHYECKOTO MasTHUKA OT JJIMHBl HHTH,
3aBUCHUMOCTH yTJjla OTpPaXeHHs CBETa OT yrja MaJCHHs U yriia MPeIOMJICHUS OT yria majeHus):
IJIAHUPOBATh MCCIICIOBAHKUE, CAMOCTOATEILHO COOMPATh YCTaHOBKY, (PMKCHPOBATH PE3YJIbTATHI
MOJTy9EHHOW 3aBUCUMOCTH (PU3UYECKUX BEIWYMH B BHUJE TAOIUI U TpadUKOB, J1e1aTh BHIBOIBI
0 pe3yJibTaTaM HUCCIICAOBAHMS;
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* IPOBOJNTH KOCBEHHbIE H3MEpeHUs (U3NYECKUX BEIUYHMH (CpeaHssi CKOpPOCTb U
YCKOpPEHHE Tejla IpH pPaBHOYCKOPEHHOM JBIJKEHHM, YCKOpPEHHE CBOOOJHOrO MajeHus,
KECTKOCTh MPYKUHBI, KOOPPUIUEHT TPEHHS CKOJIBKEHMsI, MEXaHUueckas paboTa U MOIIHOCTbD,
4acToTa M Mepuoj KojaeOaHUH MaTeMaTH4eCKOro M MPYXHUHHOTO MasTHUKOB, ONTHYECKas CUia
coOuparomied  JMH3bI, pAAUOAKTUBHBIA  (OH): IJIAHUPOBAaTh M3MEPEHHUs, COOUpaTh
AKCIEPUMEHTAIbHYIO YCTAHOBKY M BBIIIOJIHATH U3MEPEHUS, CIIEAys NPEAJIOKEHHON NHCTPYKIIUH,
BBIUUCIIATh 3HAYEHHE BEIMYMHBI U aHAIU3UPOBATh NOJYyUYEHHBIE PE3YJIbTAThl C YUETOM 3aJaHHOU
MOTPEIIHOCTH U3MEPEHUN;

* coOMOIaTh TpaBWIa TEXHUKH O€30IacHOCTH TMpH paboTe ¢ 1abopaTopHBIM
000pyIOBaHUEM;

* pa3M4aTh OCHOBHBIE NPU3HAKA HW3YyYEHHBIX (PH3MUECKUX MOJENEH: MaTephalibHas
TOYKa, a0COIIOTHO TBEPJOE TEJI0, TOUCUHBIH UCTOUHUK CBETA, JyY, TOHKas JIMH3a, IUIaHETapHast
MO/JIEJIb aTOMa, HYKJIOHHAsl MOJIENIb aTOMHOI'O S71pa;

* XapaKTepu30BaTh IMPUHIMIIBI JACUCTBUS H3YyYEHHBIX NPUOOPOB U TEXHUYECKUX
YCTPOMCTB C ONOpOHl Ha MX OMHMCAHMS (B TOM 4MCIE: CHUAOMETpP, JATUYUKHU IOJOXKEHHUS,
pacCcTOsIHUS W YCKOPEHHUs, paKeTa, 3XOJOT, OYKH, MEpPHUCKOIll, (oToanmapar, ONTHYECKUE
CBETOBO/Ibl, CIEKTPOCKOII, J03UMETp, Kamepa BuibcoHa), Mcnonb3ys 3HaAHUS O CBOMCTBax
(du3nueckux ABICHUNA U HEOOXOAMMbIe (PU3NYECKHE 3aKOHOMEPHOCTH;

* ICIIOJIb30BAaTh CXEMbI U CXEMATUYHbIE PUCYHKU H3YyUYEHHBIX TEXHUYECKUX YCTPOWCTB,
U3MEPUTENIBHBIX MPUOOPOB M TEXHOJOTHMUECKUX IMPOLECCOB MPH  pEIIeHUH ydeOHOo-
NPAaKTUYECKHUX 3a/1a4, ONTHYECKUE CXEMBI JUIs TIOCTPOCHUS H300paXKEHUH B ITIOCKOM 3€pKae
coOuparoniei JIMH3e;

* IPUBOJAUTH TpPUMEpPHl (HAXOAWTh WHGOPMAIMIO O TMPHUMEPax) MPAKTUIECKOTO
UCIOJIb30BaHUs (PM3NYECKUX 3HAHUM B MOBCEJHEBHOM >KM3HU Ul oOecriedeHus: 6e301acHOCTH
npyu oOpamieHuu C MpuOopaMH M TEXHUYECKUMH YCTPOMCTBAMH, COXPAHEHHS 3/I0POBBbS H
COOJIIOJICHHSI HOPM KOJIOTMYECKOI0 TIOBEICHUS B OKpY Katollei cpese;

* OCYIIECTBIIATh TOWUCK WHpopManuu (uU3NIecKoro coziepxkanusi B HHTepHere,
CaMOCTOATENIBHO  (OpPMYJIHMpYs  TOUCKOBBIM  3allpoc, HAXOAWUTh IyTH  ONpEIeNCHUs
JIOCTOBEPHOCTH MOJYYSHHOH WH(POpPMAIMK Ha OCHOBE MMEIOIINXCS 3HAHUH U JTOTIOJHUTEIBHBIX
HCTOYHHKOB;

* UCTIOJIF30BATh MPH BBHINMOJHEHUH YYeOHBIX 33aJaHUi HAYYHO-IIOMYJISPHYIO JUTEpATypy
(GU3MUeCKOro colep)KaHMs, CIPaBOYHbIE MaTepualibl, pecypchl ceT VHTepHeT, BianeTh
npuéMamM KOHCTIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHUs HMHGOPMAIMM W3 OJHOW 3HAKOBOM
CUCTEMBI B APYTYIO;

* CO3/1aBaTh COOCTBEHHBIE NMHCHMEHHBIE M YCTHBIE COOOIEHHs Ha OCHOBE MH(OpMaIUu
U3 HECKOJBKMX MCTOYHUKOB (PU3MUECKOrO COAEpKaHus, MyOJMYHO NPEACTABIATh PE3yIbTaThl
IPOEKTHON WM HCCIEN0BAaTENIbCKON JEATENIBHOCTH, IPU ATOM TI'PaMOTHO HCIIOJIb30BaTh
U3y4YeHHbIN MOHATUIHBIN anmapaT U3y4yaeMoro pasjeina GU3UKU U COMPOBOXKIATh BBICTYIICHHUE
Npe3eHTaIHel C y4€TOM 0COOEHHOCTEH ay TMTOPHH CBEPCTHUKOB.
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TEMATHYECKOE INIAHUPOBAHHUE

7 KJIACC
KosmmmuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHnoBaHue pa3ienoB U TeM (mudposbie)
Kourtposabubie | IIpakTuyeckue
n/n MPOrpaMMbl Bcero o0pa3oBare/ibHbIC
padoThI padoThI
pecypchbl
Pazgen 1. ®u3uka u €€ poJib B NO3HAHUH OKPY/KAIOLIEr0 MUPa
bubmuoreka [IOK
1.1 o - 2
HBHKE - HayKa O HpHPOAe https://m.edsoo.ru/7f416194
b K
1.2 DOU3NYECKUE BETUUHNHBI 2 1 nomorexa O
https://m.edsoo.ru/7f416194
. bubnuoteka [IOK
1.3 EcTecTBeHHOHAy4HBIN METO/] TO3HAHUS 2 1
https://m.edsoo.ru/7f416194
Hroro no paznemny 6
Pa3znen 2. [lepBoHavasibHbIe CBeIeHNsI 0 CTPOEHUHU BellecTBa
bubnuoreka IIOK
2.1 Crpoenue BelecTBa 1
TPOCHHE BETeCTs https://m.edsoo.ru/7f416194
29 JIBM>KeHHe U B3aMOJICHCTBHUE YaCTHII ) 1 bubnuoreka [IOK
' BEIIIeCTBA https://m.edsoo.ru/7f416194
bubnuoreka IIOK
2.3 ArperaTHbI€ COCTO €lIecTBa 2
TPETati®! TOSHIL BEIICCTR https://m.edsoo.ru/7f416194
Hroro no pazgeny 5
Pa3nea 3. JIBu:KeHue U B3aUMOo/IelicTBHE TeJl
3.1 MexaHnueckoe IBHKEHUE 3 bubnmoreka [IOK
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https://m.edsoo.ru/7f416194

32 WNuepus, macca, IIIOTHOCTh 4 bubmmorexa [OK
' P, ’ https://m.edsoo0.ru/7f416194
bubnuoreka IIOK
33 Cuna. B 14
1a. BHIARL CHT https://m.edsoo.ru/7f416194
Hroro no paszneny 21
Pa3nea 4. [laBjieHne TBEPABIX TeJl, ;)KUAKOCTEN U ra3oB
41 Hasnenue. [lepenaua gaBieHus: TBEPAbIMU 3 bubnuoteka [IOK
' TEJIaMU, JKUIKOCTIMH U ra3aMu https://m.edsoo.ru/7f416194
bubmuoreka [IOK
4.2 5
HaBileHie xukocTH https://m.edsoo.ru/7f416194
bubnuoreka IIOK
4.3 A 6
TMOC(EpHOE AaBJICHHUE https://m.edsoo0.ru/7f416194
44 JelicTBHE )KUIKOCTH U Ta3a Ha MOTPYKEHHOE 7 bubnmnoreka [IOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no paszneny 21
Pa3nes 5. PaGora u MolHOCTh. JHeprus
but6mmoreka IIOK
5.1 Pa6 3
aboTa i MOMHOCTE https://m.edsoo.ru/7f416194
5.2 [IpocThie MEXaHU3MBI 5 bubmorexa [OK
https://m.edsoo.ru/7f416194
but6mmoreka IIOK
53 M 4
CRAHHHCCKai snephit https://m.edsoo.ru/7f416194
Hroro no paszneny 12
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PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

68

12
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8 KNIACC
KosmmmuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Ne i/ Kourpoasubie | IIpakruyeckue
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoTbI padoThbI
pecypchbl
Pa3pean 1. TemyioBble IBJICHUS
1.1 CTpocHue 1 CBOMCTBA BEIICCTBA 7 bubmorexa [OK
’ p B https://m.edsoo.ru/7f4181ce
but6mmorekxa IIOK
. 21 1
1.2 Teruioneie mpoecce! > https://m.edsoo.ru/7f4181ce
Hroro no pazaeny 28
Pa3znen 2. DiekTpuyecKue U MATHUTHBIE SIBJICHUS
21 DNEeKTpUUeCcKHe 3apsbl. 3apsHKeHHbIE Tea 7 1 bubnmnoreka [IOK
' U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bub6nunorexa [JOK
. I1 i 5 2 2
22 OCTOSIHHBIN DJIEKTPUYECKHUM TOK 0 7 hits://m.edsoo /7418 Lce
bu6nmoreka IIOK
. 1.5
23 MarauTHbIC SBICHHS 6 ! https://m.edsoo.ru/7f4181ce
but6mmoreka IIOK
. 4
24 IIEKTPOMATHHTHA HHLYKIHS https://m.edsoo.ru/7f4181ce
Hroro no pazaeny 37
PesepBHOE Bpemst 3
OBILIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68 4 14.5
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9 KJIACC
KosmmmuecTBo yacos DJIeKTPOHHbIE
HaunmeHnoBaHnmue pa3aesioB ¥ TeM nudpoBLIe
Ne i/ P Konrpoasnbie | Ilpakruueckue (mupp )
NpOrpaMMbI Bcero o0pa3oBaTe/ibHbIE
padoTbI padoThbI
pecypchbl
Pa3zgen 1. Mexannueckue siBJIeHUS
1 MexaHndeckoe IBUKEHUE U CIIOCOOBI €0 10 1 bubmuoreka [IOK
' OITUCAHUS https://m.edsoo.ru/7f41a4a6
. bub OK
1.2 B3anmonelicTBue Ten 20 1 3 ubnnorexa L
https://m.edsoo.ru/7f41a4a6
bubnuoreka [IOK
1.3 3aKOHBI COXpaHEHUS 10 3
p https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 40
Pa3znen 2. Mexannueckue KoJ1e0aHUS H BOJTHBI
bubnuoreka IIOK
2.1 Mexanndeckue Koneda 7 3
RAHITHCCRI HICDaHI https://m.edsoo.ru/7f41a4a6
bu6nmoreka IIOK
22 MexaHHU4Y€eCKHE BOIHBL. 3BYK 8 1 3
y https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 15
Pa3nen 3. DjieKTpOMarHuTHOE 1oJIe H YJIEKTPOMATHUTHbBIE BOJTHBI
31 DNEeKTPOMarHUTHOE MOJIe U 6 ) bubnmnoreka [IOK
' 3JIEKTPOMAarHUTHBIE BOJIHbI https://m.edsoo.ru/7f41a4a6
Hroro no paznemny 6
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Pasnen 4. CBeToBbI€ sIBJIEHUSI
bubmuoreka [IOK
4.1 2
3aKOHI pACTIPOCTPAHEHHS CBETA 6 https://m.edsoo.ru/7f41a4a6
but6mmoreka IIOK
4.2 JIMH3BI U ONTHYECKHUE TIPUOOPHI 6 3 httos://m.edsoo.ru/7f4 1adat
43 Pasnoxxenue 6emoro cBera B CIIEKTP 3 2 bubmmorexa [IOK
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pazgen 5. KBaHTOBBIE SIBJICHUS
but6mmoreka IIOK
5.1 Hcnyckanue 1 noryiomeHne CBeTa aToOMOM 4 1 httos://m.edsoo.ru/ 74 1adat
but6mmoreka IIOK
32 CTpoenne aToMHOro s1pa 6 ! https://m.edsoo.ru/7f41a4a6
bubmuoreka [IOK
53 )| 1
JIEPHBIE pPEAKIUU 7 https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 17
Pa3neu 6. [loBTopuTe/IbHO-00001IaK0IIHIT MOYJ/Ib
61 [ToBTOpenune n 0000ImIEeHHE COEPKAHUS 9 ) bubnuoreka [IOK
' Kypca ¢usuku 3a 7-9 kiace https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 9
OBUIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 102 27



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
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7 KJIACC
KosunuecTBo yacos JIeKTPOHHbIE
Ne Jara nu¢posbie
Tema ypoka KouTtposbHbie IIpakTueckue P
n/n Bcero U3y4YeHHUs1 | oOpa3oBaTesbHbIE
padoThI padoThI
pecypcbl
®duznka — HayKa O MPUPOJIE.
1 SIBnenus npuponsl. Puznyeckue 1 https://m.eds00.ru/3¢9¢9366
SIBIICHUS
MexaHnu4ecKue, TeIIOBEIE,
2 AJIEKTPUYECKUE, MAaTHUTHBIE, 1 https://m.edsoo.ru/df1f6fb8
CBETOBBIE, 3BYKOBBIC SIBJICHUS
du3nuecKue BEIIMYHMHbI U UX
3 1 https://m.edsoo.ru/6185e41e
U3MEPEHUE
VYpok-uccnenosanue "M3mepenne
TeMIepaTypbl Py MOMOIITH
4 PATYpHL TP 1 1 https://m.edso0o.1u/2312¢9d7
KUJKOCTHOTO TEPMOMETPA U JaTUHKA
TemnepaTyps!"”
Kax ¢u3zuka u qpyrue ecrecTBeHHbBIC
HayK{ U3Y4aloT MMPUPOTY.
5 EcrecTBeHHOHay4YHBIN METOL 1 https://m.edsoo.ru/3842f3a4
no3HaHus. Onucanue pu3nuecKux
SIBJIEHUH C IIOMOILLIO MOJIeIEH
Vpok-uccnenosanue "IIpoBepka
6 TUITOTE3bI: JAJILHOCTH IIOJIETa 1 1 https://m.edsoo.ru/145¢7ble

mapukKa, IymeHHOI'O rOpUu30HTAJIbHO,



https://m.edsoo.ru/3c9c9366
https://m.edsoo.ru/df1f6fb8
https://m.edsoo.ru/6185e41e
https://m.edsoo.ru/2312c9d7
https://m.edsoo.ru/3842f3a4
https://m.edsoo.ru/145e7b1e
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TeM OO0JIbIIIE, YeM OOJIBIIE BHICOTA
mycka"

Crpoenue BemectBa. OMBITHI,

1 00beMa TeJia MO €ro IMIOTHOCTH

7 JIOKA3bIBAIOIIME TUCKPETHOE https://m.edsoo.ru/12a57dbb
CTpPOCHUE BEIIECTBA

8 JIBV>KEHHE YaCTHI] BEIIECTBA https://m.edsoo.ru/bcdf4162
Ypok-uccnenoanue «OMbIThI IO

9 HAOJII0ICHUIO TEIIOBOTO https://m.edsoo.ru/dc28d455
pacUIMpPEHUS Ta30B»

10 ArperaTHble COCTOSIHUS BEIIECTBA https://m.edsoo.ru/93dd87d7
B3anMocBs3b Mex 1y cBOWCTBaMU
BEILIECTB B Pa3HBIX arperaTHbIX

11 COCTOHMAX T X https://m.edsoo.ru/bb22e4a5
ATOMHOMOJIEKYJIIPHBIM CTPOEHUEM.
Oco0eHHOCTH arperaTHbIX COCTOSTHUI
BOJIBI
MexaHndeckoe ABMKCHHUE.

12 PaBHOMEpHOE M HEpaBHOMEPHOE https://m.edsoo.ru/43ceab19
JIBHOKCHHC

13 CxopocTtb. Enqunulibl ckopoctu https://m.edsoo.ru/fdd6¢394

14 Pacuer myTu u BpeMeHU IBHKEHUS https://m.edsoo.ru/f1164e28
WNueprus. 3akoH HHEPIIUU.

15 BzaumoneiicTBue Tenn Kak MpU4nHa https://m.edsoo.r/7b9b482¢
W3MEHEHUS CKOPOCTH JBUKCHHSI TEJ

16 IImotHOCTE BemecTBa. PacueT Macchl httos:/m.edsoo ru/dcdTale8



https://m.edsoo.ru/12a57dbb
https://m.edsoo.ru/bcdf4162
https://m.edsoo.ru/dc28d455
https://m.edsoo.ru/93dd87d7
https://m.edsoo.ru/bb22e4a5
https://m.edsoo.ru/43ceab19
https://m.edsoo.ru/fdd6c394
https://m.edsoo.ru/f1164e28
https://m.edsoo.ru/7b9b482e
https://m.edsoo.ru/4cd7a1e8
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JlaboparopHuas paboTa

17 «Onpepenenue MmI0OTHOCTH TBEPAOTO https://m.eds00.ru/766f1{89
TeJa»

18 Pewerne ,3, anasno Teme "1lnotHocts https://m.edsoo.ru/3f769a5a
BEIIIeCTBA
Cuna kKak xapakTepHUCTHKA

19 B3anmozeiicTBus el Cuia https://m.edso00.ru/2546928¢
ynpyrocty. 3akoH ['yka
Jlaboparopnas padora «M3yueHue
3aBUCUMOCTH PACTSKCHUS

20 https://m.edsoo.ru/atbd9bdd
(medhopmanuu) mpy>KUHBI OT
MIPUIIOKEHHOHN CHITBD»

21 SBaenwue Tarorenus. Cuna TSHKECTH https://m.edsoo.ru/5f763ae9
CBs13b MEXK]Ty CHIJION TSIKECTH U

22 Maccoii Tena. Bec tena. Pemenue https://m.edsoo.ru/511ca9df
3agad mo teme "Cuia Tsoxecti"

23 (i TAKECTH Ha APYTHX IIAHETAX. https://m.edsoo.ru/384287b
du3nyecKue XapakTepUCTUKH TJIaHET

24 Nsmepenue cuit. Jlunamometp https://m.edsoo.ru/f663912d

25 Bec tena. HeBecomocTh https://m.edso0.ru/594bb9cd
CrnosxeHue IByX CUJI, HATPABICHHBIX

26 10 OJIHOM MPSIMOM. https://m.edsoo.ru/62elae35
PaBHonelicTByOIas CHUil

27 Peurerite f AT TIO TeMe https://m.edso0.ru/78755da8
"PaBHoaeiicTBytOIas cui'”

28 TpeHune CKOJIbKEHUS U TPEHUE MOKOSL. https://m.edsoo0.ru/8481b4bd



https://m.edsoo.ru/766f1f89
https://m.edsoo.ru/3f769a5a
https://m.edsoo.ru/2546928c
https://m.edsoo.ru/afbd9bdd
https://m.edsoo.ru/5f763ae9
https://m.edsoo.ru/511ca9df
https://m.edsoo.ru/384f287b
https://m.edsoo.ru/f6639f2d
https://m.edsoo.ru/594bb9cd
https://m.edsoo.ru/62e1ae35
https://m.edsoo.ru/78755da8
https://m.edsoo.ru/8481b4bd
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TpeHnue B mpupoie U TEXHUKE

JlabopaTopnas pabota «3yuenue
3aBUCHMOCTH CHJIBI TPCHHS

29 CKOJILKCHUS OT CHUJIBbI JABJICHUS U https://m.edsoo.ru/99eaSef7
XapakTepa CONMPUKACAIOITUXCS
MMOBEPXHOCTEW»

30 PemeHHeu3aﬂaq Ha Ofl peereme https://m.eds00.ru/38b267b8
PaBHOJICHCTBYIOIEH CUITBI
Pemenue 3aga4d mo remam: «Bec
tenay, «['paduueckoe nzodpaxeHne

31 . https://m.edsoo.ru/f2fbfbaa
cy, «Cuibl», «PaBHOIEHCTBYIOIIAs
CHID)
KonTponbhas pabota o Temam:
«MexaHn4uecKoe JTBUKEHUE,

32 «Macca, mIoTHOCTBEY, «Bec Tenay, 1 https://m.edsoo.ru/33fe531¢c
«I'papuueckoe nzodpax eHue Cum,
«Cunbpy
JaBnenne. CriocoObl yMEHBIIICHUS U

33 https://m.edsoo.ru/e56bd875
YBEITUYCHUS TABICHUS
JlaBieHue raza. 3aBUCUMOCTh

34 JaBJIeHHUA Ta3a oT 00béMa, https://m.edsoo.ru/41¢7cacb
TEeMIIEpPaTyphbl
[lepenaua naBneHust TBEPABIMU

35 TEJIAMHU, KUJKOCTIMU U Ta3aMu. https://m.edsoo.ru/ctb73461
3akon I[lackans

36 I[aBHeHHe B htt[)S//medSOOI'll/868367b5

BBI3BAHHOC ,Z[GﬁCTBHGM CUJIBI TAXKECTH



https://m.edsoo.ru/99ea5ef7
https://m.edsoo.ru/38b267b8
https://m.edsoo.ru/f2fbfbaa
https://m.edsoo.ru/33fe531c
https://m.edsoo.ru/e56bd875
https://m.edsoo.ru/41e7cacb
https://m.edsoo.ru/cfb73461
https://m.edsoo.ru/8e8367b5
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Pemenue 3ana4 no teme «JlaBienuve B

37 https://m.edsoo.ru/3c9f6fad
JKUJKOCTH U Taze. 3akoH [lackamns»

38 Coobmmarommecs CoCyIbI https://m.edso0.ru/384621b8

39 I'mapasnuueckuii mpece https://m.edsoo.ru/f6417ca4

40 MaHOMeTpH; Hopruweoit https://m.edsoo.ru/1£58766b
JKUJIKOCTHBIN Hacoc
AtMmocdepa 3emin. [puunnsl
CYILIECTBOBAHMS BO3YIIHOM

41 0005104k 3eMiH. 3aBUCUMOCTh https://m.eds00.ru/9249b692
aTMOC(EpHOTO TaBIICHUS OT BHICOTBI
HaJl YDPOBHEM MODSI

42 Bec Bosnyxa. AtmocdepHoe https://m.edsoo.ru/ccd4dad5
JTaBJICHHE

43 N3mepenune atMochepHOTo TaBIICHUS. hitos:/m.edsoo.ra/22f14fba
OmneiT Toppuueniu :
3aBUCHUMOCTB aTMOC(EepHOTO

44 JIABJIEHUS OT BBICOTHI HAJl YPOBHEM https://m.edsoo.ru/6c48c524
Mopst

45 bapomerp-aneponn. ATmocdepHoe https://m.edsoo.ru/e7a99517
JIaBJICHUE Ha PA3JIUYHBIX BBICOTAX

46 Penterue 3afati 10 TeMe https://m.edsoo.ru/c12835a8
"ATMocdepHoe naBieHue"”
JlelicTBrE )KUAKOCTH U Ta3a Ha

47 [IOTPY’KEHHOE B HUX TEJIO. https://m.edsoo.ru/ac71c7fa
ApxumenioBa cuiia

48 Jlaboparopnas pabota https://m.eds00.ru/3749d5cc



https://m.edsoo.ru/3c9f6fad
https://m.edsoo.ru/384621b8
https://m.edsoo.ru/f6417ca4
https://m.edsoo.ru/1f58766b
https://m.edsoo.ru/9249b692
https://m.edsoo.ru/ccd4dad5
https://m.edsoo.ru/22f14fba
https://m.edsoo.ru/6c48c524
https://m.edsoo.ru/e7a99517
https://m.edsoo.ru/c12835a8
https://m.edsoo.ru/ac71c7fa
https://m.edsoo.ru/3749d5cc
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«Ompepenenne BHITAIKUBAIOLIEH
CHUJIbI, IEUCTBYIOIIEH Ha TENO,
MOTPY>KEHHOE B JKUIKOCTh)

JlabopaTtopHast paboTa 1o Teme
«HMccnenoBanue 3aBUCHMOCTH Beca

49 . . https://m.edsoo.ru/3¢c11398¢
Tena B BOJIC OT 00BbEMA OTPYKEHHON
B JKHJKOCTb YacTH TeJIa

50 [ImaBanue Ten https://m.edsoo.ru/celf25ac
JlaGopatopHas pabota

51 ;ISEZITC;}IZ;IE;:SEZZEEEENETpa o https://m.edsoo.ru/ce4a8{8a
onpeeneHre e€ rpy30noabEMHOCTH"
Pemenue 3amau no remam:

52 «Lnasatite cyA0B. https://m.edsoo.ru/3373694¢
Bo3nyxomnaBanuey, «JlaBnenue
TBEPABIX TEJI, )KUJIKOCTEH U Ta30B»

53 Mexanuueckas pabota https://m.edsoo.ru/8a8cac47

54 MortHocTh. ENMHUITEI MOIITHOCTH https://m.edso0o.1u/4395592¢
Ypok-uccnenosanue "Pacuér

55 MOITHOCTH, pa3BUBAEMOU TIPU https://m.edsoo.ru/8e9f821a
MobEME 110 JIecTHHUIE"

56 Hpoctbie MeXaHHIMEL. Periar. https://m.edsoo.ru/1283aa34
PaBHOBecue cui Ha pelyare
KoHnTtponbhas paboTa o Teme

57 «/JlaBiieHHE TBEPBIX TEII, )KUIKOCTEH 1 https://m.edsoo.ru/3¢391d99

u razoB» / Bcepoccuiickas



https://m.edsoo.ru/3c11398c
https://m.edsoo.ru/ce1f25ac
https://m.edsoo.ru/ce4a8f8a
https://m.edsoo.ru/3373694e
https://m.edsoo.ru/8a8cac47
https://m.edsoo.ru/4395592e
https://m.edsoo.ru/8e9f821a
https://m.edsoo.ru/1283aa34
https://m.edsoo.ru/3c391d99
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poBepoYHas paboTa

PesepBHblii ypok. PaGota ¢ TekcTamu
1o TeMe «/laBiienue TBEPBIX Tel,

58 . 1 https://m.edsoo.ru/76988618
SKUIKOCTEN U Ta30B» /
Bcepoccuiickas mpoBepoyHas pabora
Pbruaru B TexHuke, ObITY U IPUPOJIE.
JlaGoparopHas padora

59 patop p . 0.5 https://m.edsoo.ru/85ed83cc
«HccnenoBanue ycaoBui paBHOBECHS
phIyara»
Pemenune 3aau 1o teMe «Y CJI0BUS

60 a https://m.edsoo.ru/6d1cdc72
PaBHOBECHSI pbIUaray
KoaddummenT moneznoro neicTBus
MexanusMa. JlaboparopHas pabora

61 patop pu 0.5 https:/m.edsoo.ru/8a91d11d
«M3mepenue KII/] HakioHHON
IUTOCKOCTH
Pemtenue 3ama4 no teMe "Pabora,

62 A " https://m.edsoo.ru/ab3c7eaf
MotHocTh, KITJI
Mexanundeckas JHEprusi.

63 Kunetndeckast 1 moreHaibHas https://m.edsoo.ru/2delcc24
SHEpPTrus
3aKOH COXpaHEHU MEXaHUUECKOU

64 p https://m.edsoo.ru/92e9efac
SHEPTUU
YPOK-3KCIIEPUMEHT 110 TEME
"DKCIIEpUMEHTAILHOE OIIPEIEIICHUE

65 N3MEHEHUS KHHETUYECKOU U 1 https://m.edsoo.ru/fbb989ba

ITOTEHIMATIBHON SHEPIUH IPH
CKaTBIBAHUHU TeJla 110 HAKIIOHHON



https://m.edsoo.ru/76988618
https://m.edsoo.ru/85ed83cc
https://m.edsoo.ru/6d1cdc72
https://m.edsoo.ru/8a91d11d
https://m.edsoo.ru/ab3c7eaf
https://m.edsoo.ru/2de1cc24
https://m.edsoo.ru/92e9efac
https://m.edsoo.ru/fbb989ba
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IocKocTH"

KonTponbHas paboTa o teme

66 1 1 https://m.edsoo.ru/1a4d3478
«PaboTa 1 MOIITHOCTh. DHEPTHS
P I . Pab

67 e3epBHI,’,IH PO Fabota ¢ TeKCTaMI:I, 1 https://m.edsoo.ru/355411fe
mo TeMe "MexaHn4ecKoe IBIKEHNE
PesepBHblii ypok. PaboTa ¢ TekcTamu

68 o TeMe "Pabora. MOIIHOCTS. 1 https://m.edsoo.ru/281b265¢
Oueprus"

OBIIEE KOJIMYECTBO HACOB I10 68 4 12

[TPOTPAMME



https://m.edsoo.ru/1a4d3478
https://m.edsoo.ru/355411fe
https://m.edsoo.ru/281b265e
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8 KNIACC
KosunyecTBo yacos DJIeKTPOHHbIE
Ne Jlara uudpoBbie
Tema ypoka Kourtpoabhbie | IlpakTudeckue dp
n/n Bcero u3ydyeHusi = 00pa3oBaTeJIbHbIE
padoTbI padoThbI
pecypcsl
OCHOBHBIE NIOJIOKEHUS
1 MOJIEKYJISIPHO-KUHETUYECKON TEOPUH 1 https://m.edsoo.ru/4b6b1523
U UX OIBITHBIE MOATBEPKICHUS
2 Macca u pa3mep aTOMOB ¥ MOJIEKYJI 1 https://m.eds00.ru/51284758
Mogenu TBEPAOTO, KUIKOTO U
3 A PA A N 1 https://m.eds00.ru/7236¢99
ra3000pa3HOro COCTOSTHUI BellecTBa
OOnbsicHEHHE CBOMCTB TBEPIOTO,
KUAKOTO U ra3000pa3HoOro
4 COCTOSIHHI BEILIECTBA HA OCHOBE 1 https://m.eds00.ru/94849842
MIOJI0KEHU I
MOJICKYJISIPHOKMHETHYECKOU TEOPHH
5 Kpucrannuueckue u amop¢HsbIe Tena 1 https://m.edsoo.ru/5d25b3dd
CmaurBaHue U KallWUIIPHOCTb.
6 P 1 https://m.eds00.1u/8bb5494b
[ToBepXHOCTHOE HATSKEHUE
7 TermnoBoe pacmpeHue u cxaTue 1 https://m.edsoo.ru/42dc6eaf
Temnepatypa. CBsi3b TEMIEPATYPbI
8 €O CKOPOCTBIO TEIUIOBOTO JBUKEHUS 1 https://m.edsoo.ru/767b611b
YaCTHII
Brytpennss sueprusi. CriocoObt
9 yIP P 1 https://m.edsoo.ru/7al61b6d

WU3MEHEHHUs BHYTPEHHEN DHEPTUU



https://m.edsoo.ru/4b6b1523
https://m.edsoo.ru/51284758
https://m.edsoo.ru/7236c9f9
https://m.edsoo.ru/94849842
https://m.edsoo.ru/5d25b3dd
https://m.edsoo.ru/8bb5494b
https://m.edsoo.ru/42dc6eaf
https://m.edsoo.ru/767b611b
https://m.edsoo.ru/7a161b6d
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10 Bupasl rermonepenauun https://m.edsoo.ru/eSc7ce2e
Ypoxk-konpepenuus "lpakTudyeckoe
HCIIOIb30BaHHE TEIIOBLIX CBOMCTB

11 https://m.eds00.ru/47298¢48
BEILIECTB U MAaTEPUAJIOB B IIEJISIX
sHeprocOepexkeHus"
KomnunuectBo TemmioTel. Y aenbHas

12 a https://m.edsoo.ru/eb498cle
TEIMI0EMKOCTD
VpaBHeHHE TEIIOBOro OajaHca.

13 p https://m.edsoo.ru/6aef5eca
TermooOMeH 1 TETIOBOE PaBHOBECHE
JlaGopaTtopnast pabota
"HccnenoBanne SBICHUS

14 A https://m.edsoo.ru/b1634a45
TEII000MEHa MPY CMETIIMBaHNUN
XOJIOJTHOM U ropsiueit BoabI"
PacueT konudecTBa TEIIOTHI,

15 HEO0OXOAMMOTO JIJIsl HAarpeBaHUs Tella https://m.edsoo.ru/fd21¢3d1
Y BBIICIIIEMOT0 UM TP OXJIAXKICHUH
Jlaboparopuas padoTa

16 "Onpenenenue yaenbHOU https://m.edsoo.ru/aabf9721
TEIUIOEMKOCTH BelrecTna"
DHeprus TOImInBa. Y IenbHas

17 p a https://m.edsoo.ru/2¢f8923b
TEIJIOTa CTOPAHUS
IInaBnenue u OTBEpICBAHNE

18 KPUCTAJLINYECKUX TeIl. Y eJIbHAs https://m.edsoo.ru/5¢93abab
TEIUIOTA IUIABJIEHUS
JIaGoparopHas pabora

19 patop P https://m.eds00.1u/9cb89b68

"OrnpeneneHue yaeabHOU TeTIOTh



https://m.edsoo.ru/e5c7ce2c
https://m.edsoo.ru/47298c48
https://m.edsoo.ru/eb498c1e
https://m.edsoo.ru/6aef5eca
https://m.edsoo.ru/b1634a45
https://m.edsoo.ru/fd21c3d1
https://m.edsoo.ru/aabf9721
https://m.edsoo.ru/2cf8923b
https://m.edsoo.ru/5c93abab
https://m.edsoo.ru/9cb89b68

42

IUIaBJICHU 161"

ITapooOpa3zoBaHue 1 KOHACHCAII.

20 https://m.edsoo.ru/943361ac
Ucnapenune
Kunenue. Y nenbHas Temiora
mapooOpa3oBaHusI U KOHIECHCALWH.

21 pOOLP A H https://m.edsoo.ru/ed4c6ece3 f
3aBUCUMOCTb TEMIEPATypPhbl KUTICHUS
OT aTMOC(EpPHOTO JTaBIICHUS
Braxunocts Bo3ayxa. JlaboparopHas

22 pabota "Ompenenenue https://m.edsoo.ru/17eeb2af
OTHOCHUTEIILHOM BJIAYKHOCTH BO3Tyxa"
Perttenne 3aa4 Ha onpeaeneHne

23 a pe https://m.edsoo0.ru/9197285d
BJIQYKHOCTH BO3/yXa
[TpuHIMIIBI paOOTHI TETIOBBIX

24 nsurateneit. [laposas TypOuHa. https://m.edsoo.ru/al4fldbe
JIBurarens BHYTPEHHETO CTOpPaHUs
KII] TerioBoro aBuraTens.

25 TermnoBrle IBUTATEH U 3allIUTa https://m.edsoo.ru/c1c67641
OKPYIKaIOIICH CpeJIbl
3aKOH COXpaHEHUS U IIPEBPAIICHUS

26 p pespatl https://m.eds00.1ru/89535a¢e3
SHEPTUH B TEIUIOBBIX MpOIEccax
[ToaroroBka kK KOHTPOJIbHOM paboTe
o TeMe "TeroBble ABIIEHNS.

27 . https://m.edsoo.ru/dfead3fc
W3meHenue arperaTplx COCTOSIHUN
BemlecTna"
KouTponsHasa pabora o Teme

28 P p 1 https://m.eds00.1ru/64¢b961f

"TerutoBble sBiIeHUA. U3MeHeHNE



https://m.edsoo.ru/943361ac
https://m.edsoo.ru/e4c6ce3f
https://m.edsoo.ru/17eeb2af
https://m.edsoo.ru/9f97285d
https://m.edsoo.ru/a14f1dbc
https://m.edsoo.ru/c1c67641
https://m.edsoo.ru/89535ae3
https://m.edsoo.ru/dfea43fc
https://m.edsoo.ru/64eb961f
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arperaTHbIX COCTOSIHHM BemiecTBa"

Dnekrpu3anys Ten. /[Ba pona

29 https://m.edsoo.ru/17ef865b
AIEKTPUIECKUX 3aPSI0B
VYpok-uccaenoBanue "INeKTpu3ays

30 TEJI UHAYKLMEN U IIPU https://m.edsoo.ru/1de2a6dc
COTPUKOCHOBEHHUH"
B3aumoselicTBue 3apsyKEHHBIX TEJ.

31 A P https://m.eds00.ru/9753¢836
3axoH Kynona
DNEKTPUUYECKOE MOJIE.
HanpskeHHOCTD 2JIeKTPUIECKOTro

32 https://m.eds00.1u/46777f42
nostst. [IpuHImn cynepno3unuu
ANEKTPUUECKUX MOJeH
Hocutenu snexTpuieckux 3apsaoB.

33 OneMeHTapHbIi 3apsa. CTpoeHue https://m.edsoo.ru/d5afc8eb
aToma
[IpoBOIHUKY U TUAIAEKTPUKU. 3aKOH

34 POBOA A P https://m.edsoo.ru/f2d4al34
COXpaHEHHUS JIEKTPUIECKOT0 3apsiia
Pemenue 3aa4 Ha mprMeHEHUE

35 . a p https://m.edsoo.ru/Se7ea9¢cc
CBOMCTB AJIEKTPUUYECKUX 3aPSI0B
ONEeKTpUYECKU TOK, YCIOBHS €TO

36 cymiectBoBanus. Mictounuku https://m.eds00.ru/67367ddc
ANEKTPUIECKOTO TOKA

37 JleficTBHS DIIEKTPUYECKOr0 TOKa https://m.edsoo.ru/aele7251
VYpok-uccnenoBanue "JleiicTBue

38 ANEKTPUYECKOTO MOJIs Ha https://m.edsoo.ru/1b724¢c3e

MIPOBOJTHUKH M TUDJICKTPUKH"
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DNEKTPUIECKUN TOK B METAJIIaX,

39 P https://m.eds00.1u/23935322
KUAKOCTSAX U razax
DJeKTpUYECKas IeTb U €€ COCTaBHBIC

40 P t https://m.edsoo.ru/el19acc53
4acTu
Cwuta Toka. JIJaboparopnas pabota

41 "N3MepeHne 1 peryJimpoBaHUe CHIIbI 0.5 https://m.edsoo0.ru/d67176b6
ToKa"
DneKTprUUecKoe HampsHKEHHE.
Bonbr™merp. JlaGopaTtopnas pabota

42 " P paTopras p 0.5 https://m.edsoo.ru/6a219ef8

N3mepenue u peryiupoBaHue

HanpspKkeHus"
ConpoTuBieHHE MPOBOIHHKA.

43 P pOBOA https://m.eds00.ru/98c 11226
Y aensHOe CONPOTHUBIICHHE BEIIECTBA
JlabopaTopras pabota "3aBUCUMOCTb
AIIEKTPUYECKOTO COMPOTUBIICHUS

44 1 https://m.edso0.ru/8852b3cf
MIPOBOIHHKA OT €T0 JIUTMHBI, TUTOIIA TN
MONEPEYHOr0 CeYeHus: U Matepuana'
3aBUCHUMOCTD CHJIbI TOKA OT

45 HanpsbkeHus. 3akoH OMa Juis https://m.edsoo.ru/224862ac
y4acTKa Lenu
JlaGopaTtopHnas pabota
"UccnenoBanue 3aBUCMIMOCTH CHUJITBI

46 TOKa, UAYLLIEr0 Yepe3 PE3UCTOP, OT 1 https://m.edsoo.ru/8tbc7c5a
COINPOTHBIICHUS PE3UCTOPA U
HaIpsDKEHUs Ha pesucrope”
[TocnenoBarenpbHOE U MapaIeIbHOE

47 8 P https://m.edsoo.ru/73f4d541
COEJIMHEHUS MPOBOIHUKOB
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45

JlaboparopHuas padota "IIpoBepka
MIPpaBUJIa CIIOKEHUS HATIPSHKCHUN TIPU

48 https://m.edsoo.ru/9fec21e2
MOCJIeI0BATEILHOM COEIMHEHUU
JIBYX pe3ucTOpoB"
Jlabopatopras padota "[IpoBepka

49 HIPABILIA JUDT CHITR TOTa TIPH https://m.edsoo.nu/6b9fd546
napajyuieIbHOM COEAMHEHUN
pe3uctopon”
Pemenue 3amau Ha mpUMeHEHUE

50 3akoHa Oma J1J1s1 pa3IM4aHOTO https://m.eds00.1u/24e36972
COEJIMHEHUS TIPOBOIHUKOB

51 Pabora i MOLLIHOCTS ICKTPHHECKOro https://m.eds00.ru/821f4c5b
Toka. 3akoH Jlxoyns-Jlenna
JlaGopatopHas paboTa

52 "OnpeneneHue padbOTHl K MOIITHOCTH https://m.edsoo.ru/dd1d4d66
AIEKTPUUECKOr0 TOKa"
DNEeKTpUYeCKHe IEeTH U OTPEeOUTEH

53 AIIEKTPUIECKON SHEPTUU B OBITY. https://m.edsoo.ru/f4fle71a
KopoTtkoe 3ambikanue

54 HOCTO}IHHFIG MATHHTBL, HX https://m.edsoo.ru/6e766¢29
B3aMMO/ICHCTBUE

55 YPOK:HCCHGHOBaHHe "I/IqueHP,I,e https://m.edsoo.ru/3ab2bd56
MoJIel TTOCTOSIHHBIX MAarHUTOB
MarnutHoe noJie. MarHuTHoOe 1moJie

56 3eMIIH ¥ ero 3HaUeHue A1 )KU3HU Ha https://m.edsoo.ru/34fb13d5

3emite
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57

[ToaroroBka Kk KOHTPOJILHOM paboTe
110 TeMe "DJIEKTPUYECKHUE 3apsiIbl.
3apsKEHHbIE TeJla U UX
B3aumoieurcTBusl. [locTosiHHBIN
AIEKTPUUECKUNA TOK"

https://m.edsoo.ru/325ebb45

58

KontponbsHas pabota o reme
"DJIeKTpUUECKHUE 3aPSIb.
3apspKeHHBIC Tela U UX
B3auMoeiicTBus. I10CTOIHHEBIN
ANEKTPUIECKUH TOK" /
Bcepoccuiickast mpoBepoyHas pabota

https://m.edsoo.ru/18b3ac5f

59

PesepBHbIit ypok. PaboTa ¢ TekcTamu
no teme "[locTosiHHBIN
AIIEKTPUYECKHiA TOK" /
Bcepoccutiickas mpoBepoyHast paborta

https://m.edsoo.ru/713efeab

60

OneiT Opcrena. MaruuTHoe mosie
AIEKTPUYECKOr0 TOKa MarHutHoe
0JI€ KaTYIIKH C TOKOM

https://m.edsoo.ru/c81d38dd

61

[TpuMeHeHHe 3IEeKTPOMAarHUTOB B
texauke. Jlaboparopnas pabota
"N3yuenue AelcTBUS MArHUTHOTO
T10JIs1 Ha TPOBOJHUK C TOKOM"

0.5

https://m.edsoo.ru/d419896¢

62

DJIEKTPOIBUTATENH TOCTOSTHHOTO
Toka. Micnonp3oBanue
AIICKTPOJIBUTATENICH B TEXHUYECKHX
YCTPOKCTBAX U HA TPAHCIIOPTE.
Jlaboparopnas pabota

https://m.edsoo.ru/9¢99a4b7
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"KoHcTpynpoBaHue U U3yueHHue
paboThI AnekTpoaBUraTens"”

Omnbrter @apazes. 3akoH

63 AEKTPOMArHUTHOW MHITYKIIHUH. 1 https://m.edsoo.ru/2981eldb
IIpaBuno Jlenna
Onektporereparop. CrocoObl
TIOJTYYCHHUS DJICKTPHUUECKON SHEPTUH.

64 DNEeKTpOCTaHIMU Ha 1 https://m.edsoo.ru/d926dc7f
BO300HOBJISIEMBIX HCTOYHHKAX
SHEpPruu
[TonroToBka K KOHTPOJIBHOM paboTe

65 1o TeMe "DIIeKTpUUecKue U 1 https://m.edsoo.ru/e35¢6336
MAarHUTHBIC SIBJICHUS "
KonTponbhas paboTa o teme

66 "DNeKTpUUEeCKre U MarHUTHBIE 1 1 https://m.edsoo.ru/fc544d96
siBICHUS "

7 PeseprHbIii ypok. PaboTa ¢ Tekctamu | httos://m.edsoo.ru/7d3485e1
o teme "TeroBsie sABICHUS" Attps:/im.edsoo.ru/d>seoel

68 Pesepaistii ypok. Pabora ¢ Texcramit 1 https://m.edsoo.ru/46a7afas
1o TeMe "MarHuTHbIe sIBJICHUS "

OBLIEE KOJIMYECTBO HACOBIIO 68 4 145

[NTPOTPAMME



https://m.edsoo.ru/2981e1db
https://m.edsoo.ru/d926dc7f
https://m.edsoo.ru/e35e6336
https://m.edsoo.ru/fc544d96
https://m.edsoo.ru/7d3485e1
https://m.edsoo.ru/46a7afa5

48

9 KJIACC
KoumnuecTBo yacoB DJIeKTPOHHbIE
Ne Hara undposbie
Tema ypoka Kourtpoabhbie | IlpakTudeckue
n/n Bcero u3ydyeHusi | 00pa3oBaTeJIbHbIE
padoTbI padoThbI
pecypcsl
MexaHnueckoe JBUKEHHE.
1 g 1 https://m.edsoo.ru/54c98fca
MarepuanbHas TOUKa
Cucrema orcyera. OTHOCUTENBHOCTh
2 1 https://m.edsoo.ru/5¢869dc5
MEXaHUYECKOTO JIBUKECHUS
PaBHOMEpPHOE NpsIMOIIMHEHOE
3 P P 1 https://m.edsoo.ru/bc342¢86
JIBUKCHHE
HepaBHOMepHOE NPAMOIUHENHOE
4 nBrkeHue. CpeHss 1 MTHOBEHHAs 1 https://m.edsoo.ru/9d51e741
CKOPOCTh
[IpsamonuHelHOE paBHOYCKOPEHHOE
5 P P ycrop 1 https://m.edsoo.ru/cbb4116b
JBU>KEHUE. Y CKOpEHUE
CKopoCTh NpSIMOJIMHEMHOTO
6 PaBHOYCKOPEHHOTO IBUKEHUS. 1 https://m.edso0.ru/2c456185
I'paduk ckopoctu
Jlaboparopnas padota "Onpenenenue
CKOpEHUS TeJa Mpu
7 yeKop P 1 1 https://m.edsoo.ru/dfd66c69
PaBHOYCKOPEHHOM JIBUKEHUH T10
HaKJIOHHOM TUIOCKOCTH"
CBoboanoe nageHue Tei. OnbIThI
8 AHOE A 1 https://m.edsoo.ru/163¢f472

["amnes
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PaBHOMEpHOE ABMXKEHUE TTIO
okpy>kHocTH. IIepron u yacrora

9 . https://m.edsoo.ru/7a978b7a
oOparmenus. JIuneitHas u yrimoBast
CKOPOCTH

10 LleHTpOoCTpEMUTENBHOE YCKOPEHUE https://m.edsoo.ru/21{74a13
I1 7 H .B

11 CPBRIH SAKOH HPIOTORd. BEKTOP https:/m.eds00.1u/8776289d
CHWJIBI https://m.edsoo.1
Bropoii 3akoH HeroToHA.

12 . https://m.eds00.ru/6b639d94
PaBHoaeiicTByoIas cuiia
T 7| H .

13 PETHH 3AKOH HBIOTOHA https://m.edsoo.ru/6155617¢
Cyniepnio3unus cui
P

14 CILICHHE 3a]a" Ha HPUMCHCHHIE https://m.edsoo.ru/52e¢8393d
3akoHoB HeroToHa

15 Cuna ynpyroctu. 3akoH ['yka https://m.edsoo.ru/ef3a2d7f
P C

16 CILICHHIE 3aMAT IO TeMe «Ha https://m.edsoo.ru/3bf34e6¢
YIPYTOCTHY
JIab 3] O

17 AbOpATOpHas paboTa «IHPEACICHIE https://m.edsoo.ru/aabe6bc3
YKECTKOCTHU MPYKUHbBD

18 Cuna tpeHus https://m.edsoo.ru/67bcdefb
P C

19 CILICHAC 37T IO Teme «Hia https://m.eds00.ru/97¢5¢938
TPEHUSD
JIab 0 "O

20 abOpaTOpHas pabora HpeHeHeHHf https://m.edsoo.ru/78ff698¢
Kod((HUIIMeHTa TPCHHSI CKOJIBKCHHUS
Pemenue 3amad mo TeMe "3aKOHEBI

21 Herotona. Cuna ynpyroctu. Cuiia https://m.edsoo.ru/885c63el

TpeHus"
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Cuna TsSHKeCTH U 3aKOH BCEMUPHOTO

22 TATOTEHUS. Y CKOpeHUue CBOOOIHOTO https://m.edsoo.ru/c4cba3c3
naJeHUs
Ypok-koHpepenus " J[Buxenue ten

23 BOKpYT I'PaBUTAalIMOHHOIO LIEHTpa https://m.edsoo.ru/6a48e5c3
(Conueunas cucrema). ['amaktukn"
Pemenue 3agay no teme "Cuia

24 TSJKECTH Y 3aKOH BCEMUPHOIO https://m.edsoo.ru/8b4d9f83
TArOTeHUs"
[IepBast kocMHUYECKast CKOPOCTb.

25 P P https://m.edsoo.ru/5{38dbas
HeBecomocTth u neperpysku
PaBHOBecHe MaTepraIbHON TOUKH.
AOGCOTIOTHO TBEPAOE TETO.

26 PaBHOBecue TBEpAOroO TEIIA C https://m.edsoo.ru/a351cela
3aKpEIUIEHHON OCBIO BPAILICHUSI.
MowmeHT cunsl. L{eHTp TsxecTr
PaBHOBecHe MaTepraIbHON TOUKH.
AOGCOTIOTHO TBEPAOE TETO.

27 PaBHOBecue TBEPAOro TEIIA C https://m.edsoo.ru/6872abf4
3aKpEeIUIEHHON OCBIO BPAILICHUSL.
MowmenT cuinsl. LlenTp Tsbxectu
Pemenue 3agau no reme "MoMeHT

28 " https://m.edsoo.ru/77b2c6¢5
cunbl. LleHTp TsKecTH
[ToaroroBka Kk KOHTPOILHOM paboTe

29 o TeMe "MexaHn4eCcKoe IBUKEHHE. https://m.edsoo.ru/2bafb487
Bzaunmoneiictsue ten"

30 KonTponbHas pabota mo teme 1 https://m.edsoo.ru/fc25194b
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"MexXaHn4eCKOe JIBIKECHUE.
BzaumoneiictBue Ten"

Nmmynbe tena. Immynbe cuiibl. 3akoH

31 COXpaHEHHUs UMITYJIbca. YTIPYroe u https://m.edsoo.ru/251e6f13
HEYIPYTroe B3auMoICHCTBUE
Pemrenue 3amgad mo teme ""3ako

32 HICHHE SAAaT IO T M" Ko https://m.edsoo.ru/c3cceebl
COXpaHEHUS UMITyJIbCa
Ypok-koHpepenius "PeakTuBHOE

33 P Pepen | https://m.edsoo.ru/8b5e27f1
JBUKEHUE B IPUPOIE U TEXHUKE

34 Mexanndeckas padoTa ¥ MOITHOCTh https://m.edsoo.ru/848ba637
Paborac eCTH, C

35 T4 CHUIRUTAACCTH, CHITbT https://m.edsoo.ru/d7a7¢555
YOPYTOCTH U CUJIBI TPEHUS
JlabopatopHnas pabota «OrmnpeneneHue

a00TBI CHJIBI TPEHUS TIPU

36 p p p https:/m.edso00.ru/667¢837¢
PaBHOMEPHOM JIBHKECHUU TeJIa 10
TOPU30HTAIILHON TTOBEPXHOCTH
CBs3b 3HE a0O0TEL

37 BASH SHEPTHH H PabOTHI https://m.eds00.ru/84817179
[ToTennmuanpHas SHEPTUS
Kunernueckas sne . Teopema o

38 HHCTHACCR iI Hepri pem https:/m.edsoo.ru/24d61ab5
KUHETHYECKON SHEPTUH
3aK0H COXpaHEHHUS DHEPTUH B

39 p p https://m.eds00.1u/24661{29
MEXaHUKE
JlaboparopHas padora «3yuenne

40 patop p M https://m.edsoo.ru/48838ca3
3aKOHA COXPaHEHUS YHEPTUM»
Koieo

41 ONICOATEITRHOC AABIDKCHHC 1 €10 https://m.edsoo.ru/7b9859af

XapaKTCPUCTUKHA
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3aTyxaromue KojieoaHusl.

42 https://m.edsoo.ru/ad17{942
Brinyxnennsie konebanus. Pezonanc
Marematnueckui v IpyKUHHBIN

43 py https://m.edsoo.ru/4a6aa385
MAasTHUKU
VYpok-uccienoBanue «3aBUCUMOCTh

44 reprojia KojaeOaHui OT )KeCTKOCTH https:/m.edsoo.ru/blc7271b
MIPY>KHHBI U MACCHI TPy3a
IIpeBpariienue 3Hepruu Ipu

45 pespatt p p https://m.edsoo.ru/8544337¢
MEXaHUYECKNX KOJIEOaHUIX
JlaboparopHas padora «Onpenencaue

46 4aCTOTHI ¥ TIEpHoJIa KojeOaHui https://m.edsoo.ru/bald1d48
MIPYKUHHOTO MasiTHUKa»
JlaboparopHnas pabota «IIpoBepka
HE3aBUCUMOCTH IIEPUOA KOIeOaHUid

47 PHOA https://m.edsoo.ru/5d34e65f
rpy3a, MOABEIICHHOTO K HUTH, OT
MaccChl Tpy3a»
Mexanuueckue BoJIHBL. CBOWCTBA

48 MeXaHU4YeCKuX BOJIH. [IpoonbHbIe 1 https://m.edsoo.ru/8ed367¢7
MOTIEPEYHBIE BOJIHBI
VYpok-koHdpepeHuus "Mexannueckue

49 BOJIHBI B TBEPJIOM TeJIE. https://m.edsoo.ru/ebd8d7b6
CeiicMHuecKr€e BOJIHBI"
3ByK. PacripocTpaHeHnue 1 oTpaxeHue

50 Y poctp P https:/m.edsoo0.ru/8a594969
3ByKa
VYpoxk-uccienosanue "Ha0mronenue

51 p 4 A https://m.edso00.r/2b95{238

3aBUCHUMOCTH BBICOTHI 3BYKa OT
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53

qacTOTHI"

FpOMKOCTL 3BYKa U BbICOTA TOHA.

52 9 https://m.edso0.1ru/699e3612
AKYCTHYECKHUI PE30HAHC

53 YPOK-KOH(EpEHIILA "Y ALTPAsBYK 1 https://m.edsoo.ru/ffc5cbba
nH(]ppa3ByK B MPUPOJIC U TEXHUKE"
[ToaroroBka K KOHTPOJIBHOM paboTe

54 10 TeMe "3aKOHBI COXPaHEHMSL. https://m.edsoo.ru/b347159¢
Mexannueckue KonedaHus 1 BOJTHBI"
KonTponbhas padbota no teme

55 "3aKoHBI COXpaHEeHUs. MeXaHn4YeCKue 1 https://m.edsoo.ru/e9924b5e
KojeOaHus ¥ BOJHBI"

56 MEKTPOMATHITHOE fore. hitps://m.edsoo.ru/45bbd19b
DNEeKTPOMAarHUTHBIE BOJHBI

57 CBolicTBa 31€KTPOMarHUTHBIX BOJIH
VYpox-koHpepenuus "[kana

58 SCKTPOMATHITTHAIX BOIHL. https://m.edsoo.ru/48f68a2d
Hcnonb30Banne 37€KTPOMAarHUTHBIX
BOJIH /I COTOBOM CBsI3U"
VYpok-uccnenosanue "M3ydyeHne

59 CBOMCTB 2JIEKTPOMAarHUTHBIX BOJIH C https://m.edsoo.ru/3cfae84a
MTOMOIIIbI0 MOOWIIBHOTO TenedoHa"
Pemenue 3anau Ha onpeneneHue

60 YaCTOTHI U JTTMHBI AJIEKTPOMArHUTHOM https://m.edsoo.ru/ebe362a6
BOJIHBI

61 DUICKTPOMArHHTHAS PHPOAA CBETA. https://m.edsoo.ru/ecb99257

CkopocTb cBeTa. BoiaHOBbIE cBOMCTBa



https://m.edsoo.ru/699e3612
https://m.edsoo.ru/ffc5cbba
https://m.edsoo.ru/b347159e
https://m.edsoo.ru/e9924b5e
https://m.edsoo.ru/45bbd19b
https://m.edsoo.ru/48f68a2d
https://m.edsoo.ru/3cfae84a
https://m.edsoo.ru/ebe362a6
https://m.edsoo.ru/ecb99257

54

CBE€Ta

Hcrtounuku cBeta. [IpsmonuueiiHoe

62 pacrpocTpaHeHUe CBeTa. 3aTMEHUS https://m.edsoo.ru/f3de5613
Connua u JlyHsl
3aKoH OTpakeHHs CBETa. 3epKaa.
63 Pemienne 3a1au Ha nprMeHEHNE https://m.edsoo.1ru/45¢9{872
3aKOHA OTPAXKEHUs CBETA
[Ipenomnenue cBera. 3akoH
64 https://m.edsoo.1u/3¢5fOf5
MPETOMJICHUS CBETA
[TonHOE BHYTpEHHEE OTpaKEHNE
cBeTa. Vcmonp30BaHME MOJIHOTO
65 https://m.edsoo.ru/4e43afa2
BHYTPEHHETO OTPaYKECHUS B
OIITHYECKUX CBETOBOAX
JlabopaTopHnas pabota
"HccnenoBanue 3aBUCUMOCTH yria
66 MPETOMJIEHUS CBETOBOIO JIy4ya OT yrja https://m.edsoo.ru/835faed9
IaJIeHKsI Ha IpaHule "BO3yX-
crekmao""
Ypoxk-koudepennus "Vicrionp3oBanue
IIOJIHOTO BHYTPEHHETO OTPAKEHUS:
67 yIp P https://m.edsoo.ru/2ce88641
CBETOBOJIBI, ONITHKOBOJIOKOHHAS
CBS3b"
68 JInusel. OnTrdeckas cuiia JIUH3EI https://m.edsoo.ru/c6451cf4
69 [TocTpoenne n300pa>keHMiA B JIMH3aX https://m.edsoo.ru/3b4b5e4f
Jlabopartopnas padota "Onpeneenne
70 patop P pest https://m.edsoo.ru/911a47cb

(OKYCHOT'O pacCTOSTHUSI M ONTUYECKON
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CHJIBI cOOMparomei JIMH3b1"

Ypok-kordepenuus "OnTuueckue

71 " https://m.edsoo.ru/5b79227a
JMH30BBIE TPUOOPHI
I'ma3 xak onTryeckast cucTema.

72 https://m.edsoo.ru/d7aa88af
3penue
Vpok-koH(pepenmnus "JIedekTnl

73 p (epenn Jled " https://m.edsoo.ru/4dc7b213
3penus. Kak coxpanuts 3peHue
Paznoxenue 6enoro cBera B CEKTP.
OmeiTel HertoToHA. Criosxenune

74 https://m.edsoo.ru/6eb8b874
CIIEeKTpabHBIX 1IBETOB. [ucnepcus
cBeTa
JlaboparopHas pabota "ONBITHI 11O
pa3oKEeHHUIO 0EJI0T0 CBETA B CIIEKTP U

75 BOCIIPUATHIO LIBETA [IPEIMETOB [IPU UX https://m.edso0o.1ru/b4867994
HaOII0/IEHUU Yepe3 I[BETOBbIE
¢bunbTpsr"
VYpok-nipaktukyM "BoaHoBbIe

76 CBOICTBA CBETA: JUCIIEPCHS, https://m.edsoo.ru/1bde5¢94
uHTepdepeHus u mudpakums”
OmsiTe! Pesepdopaa v rianertapaast

77 pgopn p https://m.edsoo.ru/c36eftb5
MOJIe/Ib aToMa
IToctrynater Bopa. Monaens atoma

78 Y p a https:/m.edsoo.ru/d5e656ba
bopa
Hcnyckanue 1 noromeHne CBeTa

79 aroMoM. KBauTel. JInHelHuaTsie https://m.eds00.ru/9tb5689b

CHEKTPBI
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VYpoxk-npaktukym "Habmonenne

80 " https://m.edsoo.ru/83b9a577
CIIEKTPOB UCITYCKaHUS

81 PagnoakTuBHOCTE U €€ BUIEI https://m.edsoo.ru/8e724769
CtpoeHne aTOMHOTO Sapa.

82 p AP https://m.edsoo.ru/2d85bef3
Hyxknonnas Mmoaens
P .

83 AMOAKTHBHBIC HpeBpameHHﬂ h s://m.edsoo.ru/8b56a7ld
M3ortomnr https://m.edsoo.ru/sby6a/ld
Pemrenue 3agad mo reme:

84 . 8 ) https:/m.edsoo.rw/f241bbde

PannoakTuBHBIE IpEBpaICHUS

85 [Tepuon momypacnaga https://m.eds00.1u/523a9317
Ypok-koHpepenius "PagnoakTuBHbIe

86 W3Iy4YECHUS B IPUPOJIE, MEAULIVHE, https://m.edsoo.ru/4eadf6ed
TexHuke"
S nepHbie peakuu. 3aKOHbI

87 COXpaHEHHUs 3apsAI0BOr0 U MacCOBOTO https://m.edsoo.ru/c4cbe7ee
qucell
OHe CBSI3H aTo ep. Cs3

88 HEPTI CBASH aTOMHBIX AZIEP. L-BASD https://m.edsoo.ru/734f11cl
MAacCChl M DHEPTUH
Pemenue 3amau mo teme "SgepHnie

89 " a A1ep https://m.edsoo.ru/5efa6£52
peakuuu https://m.edsoo.ru/>efabi>2
Peaknuu cuHTe3a U neaeHus aaep.

90 t A A p https:/m.edsoo.ru/2d7262c2
Uctounnku seprun ConHIa U 3BE3]1
Ypok-koudepennus "SAnepras
sHepreTuka. JlelcTeus

91 p A https://m.edsoo.ru/bd4bbeSe

PaTMOaKTUBHBIX U3Ty4YE€HUN Ha
JKUBbIE OpraHU3MbI"
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[ToaroroBka Kk KOHTPOJIBHOM paboTe
o teme "DIeKTPOMarHuTHOE MoJIe.

92 https://m.edsoo.ru/d9f1261a
DNEeKTPOMarHUTHBIC BOJTHBI.
KBanToBbie sBacHUs"
KonTtponpHas paborta o reme

93 "NCKTPOMATKHTHOE NOTe. 1 https://m.eds00.ru/7231a58d
DJIEKTPOMArHUTHBIC BOJHBIL.
KBanToBnie sBiacHus"
[ToBTOpEeHue, o6oOIICHHE.

94 JIabopaTopHbIe padOTHI 110 KypCy https://m.eds00.ru/8b45d684
"B3aumoneiictBue ten"
IToBropenue, o6o0menue. Perenne

95 pacyYEeTHBIX U KAYECTBEHHBIX 3aa4 110 https://m.edsoo.ru/d3248943
teme "TeruoBbie mpouecch”
[ToBTOpenue, 06061meHue. Pemenue

96 pacUYETHBIX U KAYECTBEHHBIX 3a/1a4 110 https://m.edso0.ru/28{67bc4
teme "KIIJ] TerioBbIx aBurarenei"
[ToBTOpenue, o6obmeHue. Pemenue

97 pacYETHBIX U KAYECTBEHHBIX 3a1a4 110 https://m.eds00.ru/399f4911
teme "KII/] anexkrpoycTtaHoBOK"
[ToBTOpEeHME, 000OIIEHNE.

98 JIabopaTopHble pabOTHI 110 KypCy https://m.edsoo.ru/1¢d92¢22
"CBeToBbIC sBICHUS"
[ToBTOpenue, 0606menue. Pabora ¢

99 TEKCTaMHM 110 TeMe ""3aKOHBI https://m.edsoo.ru/f7e3f69d
COXpaHEHUS B MEXaHUKe"

100 [ToBTOpenue, o6o6mmenue. Pabora c https://m.eds00.ru/497cclc6
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texkctamu 110 Teme "Konebanus u
BOJIHBI"

[ToBTOpenue, o6001menue. Padora c

101 TekcTtaMmu 110 Teme ""CBETOBbIC 1 https://m.edsoo.ru/5986dca7
siBJieHHS "
[ToBTOpenue, o6001eHue. Padora c

102 TekcTaMu 1o TeMme "KBaHTOBas u 1 https://m.edsoo.ru/6d32eedf

sinepHas pusuka"

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

102

27
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MPOBEPSEMBIE ITPEJIMETHBIE PE3YJIbTATBI OCBOEHUA OCHOBHOH
OBPA30OBATEJIbHOM ITPOT'PAMMBI OCHOBHOI'O OBIIIEI'O OEPA3OBAHU A

7 KJIACC

Kon
MPOBEPSIEMOr0
pe3yJabTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOM
00pa3oBaTeJILHON NPOrpaMMbI OCHOBHOI0 00111er0 00pa3oBaHus

1.1

HCII0JIb30BATh U3YUCHHBIC ITOHATUA

1.2

Ppas3iinviaTth SABJICHUS IO OMUCAHUIO UX XAPAKTCPHBIX CBOICTB M Ha
OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (bI/I3I/I‘I€CKO€ SIBJICHUC

1.3

pacro3HaBaTh TPOSIBIICHHE M3YYCHHBIX (PU3MUECKUX SIBICHUA B
OKpY’KalolIeM MHpE, B TOM 4YHCiIe (U3UYECKUE SBICHHUS B MPHPO/IE,
IIPU 3TOM MEPEBOJUTH MPAKTUYECKYIO 3a]]auy B YUEOHYIO, BBIJICIATh
CyLIECTBEHHbIE CBOWCTBA (PU3HAKN) (PU3NYECKUX SBICHUM

1.4

ONKCHIBATh H3YyYEHHBIC CBOMCTBA Teln M (U3NYECKUE SBICHHA,
UCTIONB3Yysl (U3WYECKHE BEJIMYWHBI, TP OINUCAHWM MPABUIBHO
TpakTOBaTh (U3UYECKUH CMBICI HCHOJb3YEMBIX BEJIUYMH, HX
0003HaYCHUS U €UHUIIBI PU3NYECKUX BEIMYUH, HAXOIUTh (HOPMYIIbI,
CBA3BIBAIOIME JAaHHYIO (U3MUECKYI0 BEIMYMHY C JPYTHMH
BEIMYMHAMH, CTPOUTh TIpaUKH HM3YyYEHHBIX 3aBUCUMOCTEH
(hu3MUYECKUX BETHYUH

1.5

XapaKTepu30BaTh CBOICTBa Tell, (PU3MUECKUE SIBICHUS U TPOILECCHI,
UCIIOJIb3Ysl W3YYCHHBIE 3aKOHBI, IIPM OTOM JaBaTb CIOBECHYIO
(OpMYyIMpPOBKY 3aKOHa U  3alMChIBaTh €ro MaTeMaTH4ecKoe
BBIPAYKEHUE

1.6

OOBACHATH (U3UYECKUE SIBJICHMSI, MIPOLIECCHl U CBOMICTBa T€J, B TOM
Yyhclie M B KOHTEKCTE CHUTyalMil IPAaKTUKO-OPUEHTUPOBAHHOIO
XapakTepa: BbIABIATh I[PUYUHHO-CICACTBEHHbIE CBSI3U, CTPOMUTH
oObsicHeHMe M3 | — 2 Joruueckux maroB ¢ omopod Ha 1 — 2
U3yUYEHHBIX CBOMCTBA (PU3NYECKUX SBICHUH, (PU3MUECKUX 3aKOHA MU
3aKOHOMEPHOCTH

1.7

peuiath pacu€THbie 3a7a4u B 1 — 2 JEHCTBUS, MCIOIb3Ys 3aKOHBI U
(dhopMyIibl, CBsA3BIBAONINE (DU3MUECKHUE BEIIMYMHBI: HA OCHOBE aHAIIM3a
YCIOBHSL 3aJaudl  3alMChIBaTh KpPATKOE YCIOBHE, MOACTABIATh
¢u3nveckre BEIUIUHBI B (OPMYIIBI U IPOBOJAUTH PAcUEThl, HAXOAUTh
CIPAaBOYHBIC JAaHHBIE, HEOOXOIUMBIE JJIsl PEIICHUs 33/1a4, OLlCHUBATh
PEATUCTUYHOCTD NOTYyYEeHHON (PHU3NMUECKON BEITMUNHBI

1.8

pacrno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXHO PELIUTh MPU MOMOIIU
(u3MYecKkux METOJO0B, B OMNHMCAHUM HCCIICIOBAaHUS  BBIACIATH
IPOBEPSEMOE IIPEIIOTIOXKEHHE (runotesy), pasnn4arb u
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UHTEPIIPETUPOBATh MOJIYYEHHBII pe3ysibTaT, HaXOIUTh OMIMOKHU B
XO0/JI€ OMBITA, JIEATh BHIBOJIBI MO €r0 pe3yjbTaTaM

1.9

NPOBOAMUTH OMBITHl MO HAOMIOACHUIO (U3MYECKUX SBICHUN WU
(bu3m4YecKux  CBOMCTB  Tel:  (OPMYJIUPOBATH  IMPOBEPSIEMBIC
NPEINONOKEeHUsl, CcoOUpaTh  YCTAaHOBKY M3  IPEATIOKEHHOTO
000pyI0BaHus, 3aMUCHIBATh XO/I ONbITa U (HOPMYIHPOBATH BHIBOBI

1.10

BBINOJIHATH MPSMbIE U3MEPEHHs C UCIHOJIb30BAHUEM AHAJIOTOBBIX U
nu(pPOBBIX MPUOOPOB, 3aMKMCHIBATh MOKAa3aHUA MPUOOPOB C yUETOM
3a/ITaHHOW a0COJIFOTHOM MOTPEITHOCTH U3MEPEHUI

1.11

OPOBOAUTH  HCCIEAOBAHHE 3aBUCUMOCTH  OJHOW  (PU3UYECKOU
BEIMYUHBl OT JPYroil C UCIOJb30BAHUEM MPAMBIX HW3MEPECHUM,
y4acTBOBaTh B IUIAHUPOBAHMU Y4EOHOTO MCCIIEOBAaHUS, COOUPATh
YCTaHOBKY W BBIIIOJIHATh U3MEPEHMUS, CIEAYs IPEITI0KECHHOMY ILIaHY,
(uKCUpOBaTh PE3yNbTATHl IMOJYYECHHOH 3aBUCUMOCTH (U3NIECKUX
BEJIMYMH B BUJIE NMPEAJIOKEHHBIX TaOIUI] U rpapuKOB, J1€J1aTh BBIBOIbI
10 pe3yJbTaTaM MCCIEIOBAHUS

1.12

MPOBOJUTHh KOCBEHHBIC H3MEpPEHUsS (U3HUYECKUX BEIUYWH, CIEIys
NpeI0KEHHON MHCTPYKIIUU: TPU BBHITOJIHEHUU U3MEPEHUN cOOUpaTh
9KCIIEPUMEHTAIbHYI0 YCTAHOBKY U BBIYHCIATH 3HAYEHHE HCKOMOM
BEJTMYMHBI

1.13

coOmoaTh MpaBWja TEXHUKHM Oe30mMacHOCTH Tpu  pabore ¢
"1a0opaToOpHBIM 000pyI0OBaHUEM

1.14

yKa3plBaTh NPHHLUIBI  JICHCTBUSA NPUOOPOB W TEXHUYCCKHX
YCTPOWCTB, XapaKTePH30BaTh TPUHIMIEI JICHCTBHUS HM3YYCHHBIX
npuOOpPOB M TEXHUUYECKUX YCTPOMHCTB C MOMOIIBIO MX OINUCAHUS,
UCTIONB3Ysl 3HAHWA O CBOMCTBaXx (DM3WUYECKUX SBICHUH W
HE00X0MMbIe (PU3UUYECKUE 3aKOHBI U 3aKOHOMEPHOCTH

1.15

NPUBOJANTh TPHUMEPHl (HaXOauTh HWH(MOpPMAIMIO O MpUMepax)
NPaKTUYECKOTO UCTOIb30BaHUS (PU3NYECKUX 3HAHUI B MMOBCETHEBHOMN
KHU3HH Ui oOecriedeHusi O€30IacHOCTH TMpU  OOpalleHHH ¢
npudopaMu U TEXHUYECKHUMH yCTPOUCTBAMHU, COXPAHEHUS 3/I0pPOBbS U
COOJTIOICHHSI HOPM IKOJIOTHYECKOTO MTOBEICHHUS B OKPY KaIOIIEH cpeie

1.16

OCYILECTBIIATH OTOOP MCTOYHHMKOB MH(poOpManuu B cetu VHTepHET B
COOTBETCTBUM C 33JlaHHBIM TOWCKOBBIM 3allpOCOM, Ha OCHOBE
UMCIOINXCS 3HAHUHA M MyTEM CpPaBHEHUS PA3IMYHBIX HCTOYHHKOB
BBIJICNIATE MH(OPMAIMIO, KOTOpask SBJISETCS NMPOTUBOPEUMBOM WIIN
MOXET OBITh HEOCTOBEPHOI

1.17

UCII0JIb30BAaTh IIpH BBIIIOJIHEHU U y4eOHBIX 3aJaHAN
HAYYHOIIOITYJIIDHYIO ~ JIUTEpaTrypy  (U3UUECKOro  COJEp’KaHus,
CIPAaBOYHBIE  MaTepuanbl, pecypcbl cetn MHTepHeT, BlaneTh
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npuémMaMy KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpa3oBaHus HHPOPMALUU
U3 OJHOU 3HAKOBOU CHUCTEMBI B IPYTYIO

1.18

CO03/1aBaTh COOCTBEHHbIE KPATKHE MUCbMEHHBIE U YCTHBIE COOOIICHUS
HA OCHOBE 2 — 3 WCTOYHUKOB HHPOPMAIUH  (PU3UIECKOTO
COJIep’KaHus, B TOM YHCIIe MyOIUYHO JeNaTh KpaTKue COOOIICHHS O
pe3ynbTaTtax MPOEKTOB WM Y4YeOHBIX HCCIEAOBAaHUN, MPU STOM
rPaMOTHO MCITOJIb30BaTh M3YUYCHHBIM MOHATUWHBIA ammapar Kypca
(hU3KKH, COPOBOXKIAThH BBICTYINICHUE MPE3eHTalUE

1.19

IPU BBIMOJHEHUH y4E€OHBIX NMPOEKTOB U MCCIEAOBAHUN paclpenessaTh
00513aHHOCTH B T'PYIIE B COOTBETCTBUU C MOCTaBICHHBIMU 33/1a4aMH,
CIEUTh 32 BBHINIOJHEHHEM IUIaHA JACWCTBUM, aJCKBATHO OICHUBATH
COOCTBEHHBI BKIJIQJ] B JEATEIBHOCTh TPYIIBL, BBICTPAUBATH
KOMMYHUKATUBHOE  B3aUMOJICUCTBHE,  YYHUTHIBasE ~ MHEHHUE
OKPY>KaIOLIIX

8 KJIACC

Kon
NPOBEPSIEMOr0
pe3yJbTara

IIpoBepsiemble NpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/IbHOM NPOrPpaMMbI OCHOBHOI0 00111er0 00pa3oBaHus

1.1

HCIIOJIB30BAaTh ITOHATHUA

1.2

pasiinviaTth SABJICHUSA 11O OMMUMCAHUIO UX XAPAKTCPHBIX CBOICTB M Ha
OCHOBC OIILITOB, ACMOHCTPUPYIOIIHUX JAHHOC (bI/ISI/I‘leCKOG SBJICHUC

1.3

pacro3HaBaTh TPOSIBIICHWE W3YYEHHBIX (U3UYECKUX SIBICHUN B
OKPY’KalIIeM MHpE, B TOM 4Hclie (U3HUYECKUE SIBJICHUS B TPHUPOJIC,
IIPU 3TOM MEPEBOUTH MPAKTUYECKYIO 3a7]auy B Y4EOHYIO, BBIICIATh
CYIIIECTBEHHBIC CBOMCTBA (MTPU3HAKU) (PU3NUECKUX SBICHHIMA

1.4

ONMCHIBATh H3YYCHHbIE CBOMCTBA Tel W (QU3MYECKUE SIBJICHUS,
UCHIONB3YSl (U3MUECKHe BEJIMYMHBI, NpPU ONUCAHUM MPABHIBHO
TpPakTOBaThb  (DU3MYECKM  CMBICA  HCHOJb3YEMBIX  BEJIHWYMH,
0003HaYeHMS M €AUHULBI (PU3MUECKUX BETUYMH, HAXOAUTh (POPMYJIHI,
CBS3bIBAIOIIME JaHHYIO (PU3MUECKYI0O BEJIHMYMHY C JPYyTUMH
BEJIMYMHAMH, CTPOUTh TIpadUKd HM3YyYEHHBIX 3aBUCUMOCTEH
(bu3NYEeCKUX BETUINH

1.5

XapaKTepu30BaTh CBOICTBa Tell, (PU3MUECKHUE SIBICHHUS U MPOLECCHI,
UCIIOJb3ysl H3YyYEHHBIE 3aKOHBI, IPU 3TOM JaBaTbh CJIOBECHYIO
(GbopMynUpOBKY 3aKOHa M  3alMChIBaTh €ro  MaTeMaTU4ecKoe
BBIPa)KECHUE

1.6

OOBSICHATH (PU3UUECKUE MPOLIECCH M CBOMCTBA TEJ, B TOM YHUCIIC U B
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KOHTEKCT€ CHUTyalluid TPAKTUKO-OPUEHTHPOBAHHOTO  XapaKTepa:
BBISIBJISITh IPHYMHHO-CJICICTBEHHBIE CBSI3H, CTPOUTH 00BsCHEHUE U3 |
— 2 JIOTMYECKUX MIaroB ¢ MOMOIIbI0 1 — 2 HM3y4YEeHHBIX CBOMCTBa
(U3NYECKUX SIBICHUH, GU3NIECKUX 3aKOHA MIIM 3aKOHOMEPHOCTH

1.7

peuarh pacu€THbie 3a7a4u B 2 — 3 JIEMCTBHS, UCIOJIB3Ys 3aKOHBI U
(hopMyIbl, CBs3BIBAONINE (DU3MUECKHE BEIMYNHBI: HA OCHOBE aHAIM3a
YCIIOBUS 3a/1a4M 3allUChIBATh KPATKOE YCJIOBUE, BBISBISATH HEAOCTATOK
JMaHHBIX I pEIICHHs 3a7add, BBIOMpaTh 3aKOHBI U (HOPMYIIHI,
HEOOXOJUMbIE Ui €€ pElIeHUs, MPOBOAUTHh PAacUYEThl U CPABHHUBATH
MOJy4YeHHOEe 3HaueHWe (U3UYECKON BEIUYHHBI C HW3BECTHBIMHU
JTAHHBIMH

1.8

pacrno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXHO PELIUTh MPHU IOMOIIU
(U3MYEeCKUX METOJIOB, CIIOb3Ysl ONIMCAHUE UCCIICAOBAHMS, BBIICISATh
IIPOBEPSIEMOE MPEATOI0KEHUE, OLEHUBATH MMPABUIBHOCTh MOPSAJIKA
IIPOBEJICHUS MCCIIEA0BaHNUs, 1€TaTh BbIBObI

1.9

NPOBOJUTH OMBITBI IO HAOMIOACHUIO (DU3MUYECKUX SBICHUH WU
¢u3n4ecknx  CBOHCTB  Teln:  (OPMYIHPOBaTH  IPOBEpsieMbIe
MPENINOoJIOKEeHNsI, CcoOUpaTh YCTaHOBKY U3  IPEAJIOKEHHOTO
000pyI0BaHUs1, OMUCHIBATH X0/ OTBITa U (POPMYITHPOBATH BHIBOIBI

1.10

BBITIOJIHATE IPAMBIC H3MCPCHUSA C HCIOJIB30BAHUCM aHAJIOTOBBIX
npuOOpPOB U AATYUKOB (PU3UUECKUX BEIMYUH, CPABHUBATH PE3YJIbTATHI
M3MEPEHHI ¢ YIETOM 3aJaHHON a0COIFOTHOM MOTPEITHOCTH

1.11

MPOBOJIUTh  HWCCJICJAOBAHWE  3aBUCUMOCTH  OJHOW  (PU3HUECKOM
BCIIMYHUHBI OT ﬂperf/’I C HCIIOJIB30BAHUEM HpSIMBIX PI3MCp€HHI>iI
IJIAHUPOBATh HCCEAOBAaHUE, COOMPATh YCTAHOBKY W BBITOJHATH
U3MEpEHMs],  cleAys  IpeaJo)KEHHOMY  IUlaHy, (UKCHpOBATh
pe3yNnbTaThl MOMYYEHHON 3aBUCUMOCTH B BUAE TaOJIUIl U TpaduKoB,
JeJIaTb BBIBOABI I10 pezym,TaTaM HNUCCICIOBAHUS

1.12

OPOBOJUTh  KOCBEHHblE  H3MEpPEeHHs  (U3MYECKUX  BEJIUYUH:
IUTAHUPOBATh U3MEPEHUs, COOUPATh IKCIIEPUMEHTAIBHYIO YCTaHOBKY,
ciaenys IPEeMIOKEHHOM HHCTPYKLUHH, W BBIYHCIATH 3HAYCHHE
BEJIMYHHBI

1.13

coOmoaTh MpaBWja TEXHUKU Oe3omacHOcTH Tnipu pabore ¢
"1abopaTopHBIM 000pyIOBaHUEM

1.14

XapaKTepu30oBaTh MPUHLUIBI JCHCTBHS H3YYEHHBIX IPHOOPOB U
TEXHUYECKUX YCTPOMCTB C OIOpPOM HAa HUX OIUCAHHUSA, HUCIOJIb3Ys
3HaHHUS O CBOWCTBaX (DM3MUYECKUX SBICHUH U HEO0OXOIUMBIC
(u3nvecKre 3aKOHOMEPHOCTH

1.15

pacno3HaBaTh IPOCTbIE TEXHUUYECKHUE YCTPOICTBA U U3MEPUTENIbHbIE
npuOOPHI 1O CXeMaM U CXEMAaTUYHBIM PHUCYHKaM, COCTaBJISATh CXEMBI
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OJICKTPHUYCCKUX mermein ¢ MMOCJICOOBATCIIBHBIM W MAapalJICJIbHBIM
COCIMHCHHUCM SJICMCHTOB, pasjiuas YCJIOBHBIC 0003HaYEHH ST
QJICMCHTOB 3JICKTPUYCCKUX Lemnei

1.16

IOPUBOAUTH MNpUMEpHl (HAXOAUTh HMH(OpPMALUIO O [puUMepax)
NPaKTUYECKOTO MCTOIB30BaHUS (PU3NIECKUX 3HAHUI B MMOBCETHEBHOMN
KHU3HM Ui oOecriedeHusi 0O€30HacHOCTH TMpu  OOpallleHuH ¢
npuOopaMu U TEXHUYECKUMH yCTPOMCTBAMM, COXPAaHEHUS 310pOBbs U
COOJIIOJICHHSI HOPM HKOJIOTHUECKOTO MOBEICHHS B OKpYXKaroIlel cpee

1.17

OCYIIECTBJIATh MOUCK MHPOPMAIHN (HU3HUECKOTO COAECPHKAHUS B CETH
HNHrepHeT, Ha OCHOBE HMMEIOLIMXCSA 3HAHUM U IYTEM CpPaBHEHMS
JIONOJTHUTEIbHBIX HMCTOYHUKOB BBIIEIATh HH(POPMALUIO, KOTOpas
SBIISICTCSI TPOTHBOPEUUBON MIIM MOXKET OBITh HEZIOCTOBEPHOM

1.18

HCIIOJIB30BaTh npu BBITIOJTHEHU U Y4IEOHBIX 3aJlaHu i
HAyYHOIIOMYJIAPHYIO  JIUTEepaTypy  (pu3umyeckoro  comeprkaHus,
CIIpaBOYHbIC MaTepHasibl, pecypchl ceth MHTepHeT; BianeTh
npuémMamu KOHCIIEKTUPOBAHUS TEKCTa, npeoOpa3oBaHus
uHGOpPMAIUU U3 OTHOU

3HAKOBOU CUCTEMBI B IPYTYIO

1.19

CO03/1aBaTh COOCTBEHHBIC MUCHMEHHBIE U KPATKUE YCTHBIE COOOIICHHUS,
00006m1ast “HPOPMAIHIO U3 HECKOJbKHX MCTOYHHKOB (hHU3MYECKOTO
Co/IepXaHusl, B TOM YHCJIE€ MyOJUYHO TMPEACTABIATh PE3yJIbTaThI
NPOEKTHOM WM UCCIEIOBATEIbCKOM  JIEATENbHOCTH, MPUH 3ITOM
rpaMOTHO MCITOJIb30BaTh M3YUYCHHBIM MOHATUHHBIA amnmapar Kypca
(hU3HKH, COPOBOXKIATH BBICTYIICHUE TIPE3CHTAIlUEH

1.20

IPU BBIIOJHEHUHN Y4YEOHBIX MPOEKTOB U HCCIEAOBAHUN (PU3MUECKUX
IPOIIECCOB pacHpeiessTh 00SA3aHHOCTU B TPYIIIE B COOTBETCTBHH C
NOCTAaBJICHHbIMM  33/Jla4aMM, CJEIUTh 3a BBINOJHEHUEM IUIAHA
JEUCTBUA M  KOPPEKTUPOBATh  €ro, aJE€KBATHO  OILICHUBATh
COOCTBEHHBI BKIIQJ, B JEATENBHOCTh TPYIIBL, BBICTpaUBaTh
KOMMYHUKAaTUBHOE  B3aUMOJCICTBUE,  MpOSBIASL  T'OTOBHOCTH
pa3penarb KOHQIUKTHI

9 KJIACC

Kon
NpPOBePAEMOro
pe3yJabTara

IIpoBepsieMble NpeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/IbHOM NPOrPaMMbI 0CHOBHOI'0 00111er0 00pa3oBaHus

1.1

HCIIOJIB30BAaTh U3YUCHHBIC ITOHATHA

1.2

pas3iiniyaTtb ABJICHHA II0 OIIMCAHHIO HUX XAPAKTCPHBIX CBOMCTB U Ha
OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (1)I/I3I/I‘-ICCKO€ SIBJICHUC
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1.3

pacrno3HaBaTh IIPOSIBJIEHHME M3YYCHHbIX (DU3MUECKUX SIBICHUH B
OKpY’KalOIIeM MHpE, B TOM 4YHCiIe (U3UUECKUE SBICHHUS B MPHPO/IE,
IPU 3TOM NEPEBOAUTH MPAKTHUYECKYIO 33/1ady B y4eOHYIO, BBIACIATDH
CYLLECTBEHHbIE CBOICTBA (IIPU3HAKN) PUINUECKUX SABJICHUN

1.4

OIMCHIBaTh HW3y4YCHHBIC CBOMCTBA Tel W (U3MYCCKUE SBJICHHS,
UCTIONB3Ys  (U3UYUCCKHE BEIMYWHBI, TMPHU ONHCAHHHA TPABHIBHO
TPakToOBaTh  (U3MYECKUH  CMBICA  HCIOJB3YEMbIX  BEIHYHH,
0003HaYCHHS U CIUHHUIIBI (PU3HUCCKUX BEITMYMH, HAXOIUTh (OPMYIIBI,
CBS3BIBAIONIME JIAHHYK  (DU3MYECKYH0 BEIMYMHY C  JPYTHMHU
BCIMYMHAMHU, CTPOUTh TpaUKA H3YyYCHHBIX  3aBUCHMOCTEH
(bU3HYECKUX BEIMYUH

1.5

XapaKTepu30BaTh CBOICTBa Tel, (PU3MUECKUE SIBICHUS U IPOLIECCHI,
WCIONb3ysl HW3YUYEHHBIE 3aKOHbI, MPU 3TOM [laBaTh CJIOBECHYIO
(GbopMynUpOBKY 3aKOHa U  3alUChIBaTh €ro  MaTeMaTH4ecKoe
BBIPAYKEHUE

1.6

OOBSICHATH (PM3NYECKHE MPOIECCHl M CBOMCTBA TN, B TOM YHUCIE U B
KOHTEKCTE CUTyallUd IPAKTUKO-OPUEHTHUPOBAHHOIO  XapaKTepa:
BBISIBJISITH IPUUMHHO-CJIE/ICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHUE U3 2
— 3 JIOTMYECKUX IIaroB C IOMOIIBIO 2 — 3 W3YyYEHHBIX CBOMCTBA
(bu3n4ecKux sIBICHUH, GU3NYECKUX 3aKOHA HIIM 3aKOHOMEPHOCTH

1.7

pemars pacdy€THbIE 3aJauyd (ONMpArolMecss Ha cucrtemy u3 2 — 3
YPaBHEHMI), HCHOJb3Ysl 3aKOHbl U  (OPMYJbl, CBA3BIBAIOLINE
¢usnueckre BeNMYMHBI: HAa OCHOBE aHAJIW3a YCJIOBHSA 3aJaud
3alUCBhIBaTh KPAaTKOE YyCIOBHME, BBIABIATH HEAOCTAIOLINE WU
U30BITOYHbIE JaHHbIE, BEIOMPATh 3aKOHBI U (OPMYJIbl, HEOOXOAUMbIE
JUISL PELIEHUs, NMPOBOAUTH PAcU€Thl U OLEHUBATh PEAIUCTUYHOCTH
HOJIY4YEHHOr0 3Ha4eHUs (U3NYECKON BETUUNHBI

1.8

pacno3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIINTh MPU TOMOIIU
(U3NYIECKUX METOMIOB, HCIIOJIB3YsI ONMCAHUE MCCIICIOBAHNUS, BBIICIISATh
MpOBEPSEMOE MPEAINOJIOKCHHE, OICHUBATH IPABWIBHOCTh TMOPSAKA
NPOBE/ICHUSI UCCIICJIOBAHMS, [€JIaTh BBIBOJABI, HHTEPIPETHPOBATH
pe3yNIbTaThl HAOIOCHUN U OITBITOB

1.9

MPOBOJNUTH OIBITHl M0 HAOMIONCHUI0 (U3NYECKUX SBICHUN WIH
(U3NYECKUX CBOKMCTB TEN: CaMOCTOSTENBHO COOMpPATh YCTAHOBKY W3
M30BITOYHOTO HaOOpa 000PY/IOBaHUS, OMUCHIBATH XOJ OIBITA M €T0
pe3yabTaThl, GOPMYITUPOBATEH BHIBOIBI

1.10

IPOBOJUTH MpPU HEOOXOJMMOCTH CEPHI0 TPSIMBIX H3MEPEHHUH,
ompenensis CpeIHee 3HAUYCHHE H3MepsIeMOoil BeTW4YuHBI ((OKycHOE
paccrosiHue cobuparoeil J1H3bI), 000CHOBBIBATh BBHIOOp cCriocoda
U3MepeHust (M3MEPUTEIBHOTO MPUOopa)

1.11

IIPOBOAUTH HCCIICAOBAHUEC 3aBUCUMOCTEH (bHSI/I‘IeCKI/IX BCJIMYHH C
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MCTIONIb30BAaHUEM IPSAMBIX M3MEPEHUil: IUIAaHWPOBATh HCCIIEIOBAHUE,
CaMOCTOSITENIFHO COOMpaTh YCTaHOBKY, (UKCHPOBATh pe3yJIbTaThl
HOJYYCHHOH 3aBHCUMOCTH (DPU3NYECKMX BEIMYMH B BHJC TaOIUIH
Fpa(bI/IKOB, ACJIaTh BBIBOALI IO PE3yJIbTaTaM HCCIICAOBAHMA

1.12

OPOBOAUTH  KOCBEHHbIE  HM3MEpPEHHUS  (PU3MYECKUX  BEJIUYMH:
IUIAHUPOBATh M3MEPEHHsI, COOUPATh SKCIIEPUMEHTAIBHYIO YCTaHOBKY
Y BBINOJHATH M3MEPEHUs, CIeays MNPeJI0KEHHOM HHCTPYKIHH,
BBIUMCIIATh 3HAYEHHWE BEIMYMHBI M aHAJIU3UPOBATH IOJIyYEHHBIE
pE3yJIbTaThl ¢ YUYETOM 33JaHHOW MOTPEIIHOCTH U3MEPEHUN

1.13

coOmomaTh mMpaBuWja TEXHUKHA O€30MacHOCTH TMpH  paboTe ¢
n1abopaTopHbIM 000pyIOBaHUEM

1.14

pa3ianyaTh OCHOBHBIE MPHU3HAKU W3YYCHHBIX (PU3UUYECKUX MOJETEH:
MaTtepuaigbHas TOYKa, aOCOTIOTHO TBEPOE TEIO0, TOUCYHBIA UCTOUHUK
CBEeTa, JIyd4, TOHKAs JIMH3a, IJIaHETapHas MOJEIh aToMa, HYKJIOHHAs
MOJIeJIb AaTOMHOTO Si7pa

1.15

XapaKTepHU30BaTh IPHHLUIBI JCUCTBUA HM3YYEHHBIX NPHOOPOB |
TEXHHYECKHX YCTPOWCTB C ONOPOH HAa WX ONHCAHHS, HCIIONB3YS
3HaHUS O CBOMCTBAaxX (DU3NYECKUX SBICHUH U HEOOXOJIUMbIe
(u3nvecKne 3aKOHOMEPHOCTH

1.16

UCIIOJB30BAaTh CXEMBl M CXEMAaTUYHBIE PHUCYHKM M3YUYEHHBIX
TEXHUYECKUX YCTPOWCTB, U3MEPUTEIIBHBIX npubopoB u
TEXHOJIOTUYECKUX IPOLIECCOB MPH PEUICHUH Y4eOHO-NPAKTHYECKUX
3a/1a4, ONTUYECKUE CXEMBI /Ul TOCTPOCHUS U300paKeHUH B IIOCKOM
3epKajie U cobuparomeit TuH3e

1.17

OPUBOJUTH INpPUMEPHl (HAXOAUTh HMHPOpPMALMIO O MpUMEpax)
MPAaKTHYECKOTO UCIOJIb30BaHUS (PU3NYECKUX 3HAHUHN B TIOBCETHEBHOM
KU3HM I oOecnedeHus Oe30MacHOCTH TIpH  OOpalieHuH C
npubopamMy U TEXHUYECKUMH YCTPOMCTBAMH, COXPAaHEHHUS 3/10POBbs U
COOITIOJICHHSI HOPM DKOJIOTHYECKOTO TIOBEJICHUSI B OKPYKAIOIIEH cpere

1.18

OCYIIECTBIISATh MOUCK MHPOPMAIHN (PU3HUUECKOTO COACPKAHUS B CETH
HuTepHeT, camMoCTOSATENbHO (OpPMYyIUpPYs TOMCKOBBIA  3ampoc,
HAaXOJIUTh  MYTH  OMNPEACJICHUS  JOCTOBEPHOCTH  MOJYYCHHOU
uHGOpMAIlMM Ha OCHOBE HMMEIOMIMXCS 3HAHWM M JOMOJIHUTEIbHBIX
HMCTOYHUKOB

1.19

HCITIOJIb30BAaTh npu BBITIOJIHCHU U y4eOHBIX 3aJlaHui
Hay4YHOTIOMYJIAPHYIO  JINTEpATypy  (DU3MUECKOro  COJep KaHUS,
CIIpaBOYHbIC MaTepHalibl, pecypcbl ceTu HWHTepHeT; BIaIeTh
npuémMamu KOHCIIEKTUPOBAHUS TEKCTa, peoOpa3oBaHuUs
uH(pOpMaIuU U3 OAHOU

3HAKOBOM CUCTEMEBI B APYTYIO

1.20

co31aBaTh COOCTBEHHBIE NIUCHMEHHEIE U YCTHBIC COO6HI€HI/I$I Ha
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OCHOBE HMH(OpPMAIMK U3 HECKOJbKHX HCTOYHHUKOB (PHU3HUYECKOTO
coJiepKaHus, MyOJMYHO TPEACTABIATh PE3yNbTaThl MPOSKTHOW WK
HCCIIEIOBATENIbCKON JESTEIIbHOCTH, npu 3TOM IrPaMOTHO
WCIIOJIb30BaTh U3yYECHHBIN MOHATUWHBIN armapar u3y4aeMoro pasjaena
(U3UKU U COMPOBOXKAATH BHICTYIUJICHHE IMpe3eHTAINe ¢ y4EToM
0COOEHHOCTEH ayTUTOPUH CBEPCTHUKOB

1.21

IpY BBIOJHEHUH Y4YEOHBIX MPOEKTOB M UCCIEAOBAHHMNA (PU3NIECKUX
MIPOIIECCOB PACIpPEeNSITh 00s3aHHOCTA B T'PYIIE B COOTBETCTBUU C
ITIOCTAaBJICHHBIMH 3aJa4aMi, CJIICOUTDH 3a BBIIIOJIHCHUEM IJ1aHa
JNEUCTBUA M KOPPEKTUPOBaTh  €ro, aJIeKBaTHO  OIICHUBATh
COOCTBEHHBIM BKJaJ B JICITCIBHOCTh TPYIIIBI, BBICTPAUBATh
KOMMYHHMKAaTHBHOE B3aUMOJICHCTBUE, TMPOSIBISII TOTOBHOCTH
paspemiatb KOH(QIUKTHI
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IMPOBEPAEMBIE DJIEMEHTBI COJAEPKAHUSA

7 KJIACC

Kon
pa3nena

Kon

JIEMEHTA

IIpoBepsiemble 3JIeMEHTBI COAEPKAHUSA

®U3UKA U EE POJIb B ITO3HAHUU OKPYKAIOIETO MHPA

1.1

®usnka — HayKa 0 IpUpoAe. SABIeHUS IPUPOIBI.
@u3nUyeCcKUe ABICHUSA: MEXAaHUYECKHUE, TEIVIOBBIE,
JIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE

1.2

®dusnueckue BenuuuHbl. Vi3MepeHne Gpu3niyeckux BeJINYHH.
®dusnueckue mpuOopsl. [lorpemHocTs H3MepeHHi.
MexnyHapoaHasi CHCTEMa €IMHHIL.

1.3

EcTtecTBeHHOHAy4YHBIN METOJ] TO3HAHUS: HAOIIOICHUE,
IIOCTAaHOBKA HaquOFO BOHpOCﬂ, BBIABHUXCHHUC T'UIIOTE3,
AKCIIEPUMEHT I10 TIPOBEPKE TUIIOTE3, 0OBICHECHUE
Ha0I101a€EMOT0 SIBJIEHHUS

14

Omnucanune GU3NIECKUX SBJICHUN C TOMOIIBIO MOJIEIEH

L.5

[TpakTuyeckue paboThI:

N3mepenue paccTosHu.

N3mepenue 00bEMa KHUJIKOCTH U TBEPOTO Tea.
OrnpeneneHue pa3MepoB MaJIbIX TE.

W3mepenue Temnepatypbl PU MOMOIIH KUIKOCTHOTO
TEPMOMETpA U JIaTUMKa TeMIEpaTyphbl

ITEPBOHAYAJIbHBIE CBEAEHMA O CTPOEHNU BEILECTBA

2.1

CTpOGHI/Ie BCIIECTBA: aTOMbI U MOJICKYJIbI, UX Pa3sMEPHI.
OHBITLI, JOKa3bIBAOIHE TUCKPETHOC CTPOCHUEC BCIICCTBA

22

JiBm>keHue vacTtull BenlecTBa. CBsI3b CKOPOCTH JIBHYKEHUS
4acTUL C TeMmIeparypol. bpoyHOBCckoe  IBHKEHHE,

T y3ust

23

BzauMoeiicTBHE YaCTHII BEILIECTBA: MPUTAKCHUC U
OTTAJIKMBAHUC

24

ArperatHple  COCTOSIHHSI ~ BEIIECTBA: CTPOCHHUE Ta30B,
KUIAKOCTEH W TBEPHBIX  (KPUCTAUIMUECKHX)  TEIl.
B3anmoCBs3p MeXIy CBOWCTBAMH BEHIECTB B Pa3HBIX
arperaTHblX COCTOSIHUAX M HMX aTOMHO-MOJIEKYJISIPHBIM
CTPOCHHEM

2.5

Oco0eHHOCTH arperaTHBIX COCTOSTHUI BOJIBI

2.6

[TpakTrueckue padoThI:
Ouenka  amamerpa  atoMa  METOJOM  psiioB  (C
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UCIoJib30BaHueM (ororpaduii).

OMnBITH 110 HAOJIOIEHUIO TETUIOBOTO PACIIMPEHUSI TA30B.
OnbIThl IO OOHAPY)KEHUIO JEUCTBUS CHJI MOJIEKYJISIPHOTO
MIPUTSKCHUS

JIBVDKEHUE Y B3AUMOJIEMCTBUE TEJI

31 Mexannueckoe BruxeHrne. PABHOMEpHOE M HEpaBHOMEPHOE

IBIKCHUE

Ckopoctb. Cpenssisi CKOpOCTb IPU HEPAaBHOMEPHOM
JIBUKEHUH. Pacy€r myTH U BpeMeHH IBUKEHUS

32

SIBnenue nHepiuu. 3akoH uHepLUUU. B3aumoeiicteue Ten
3.3 KaK NPHYMHA H3MEHEHHS CKOPOCTH JIBUKEHHS Tell. Macca
KaK Mepa HHEPTHOCTH TeJla

IInotHOCTE BemecTBa. CBI3b INIOTHOCTH ¢ KOJIUYECTBOM
MOJIEKYJI B €IMHUIIE 00BhEMA BEIIECTBA

3.4

3.5 Cuiia Kak XapaKTEepUCTHKA B3aUMOICHCTBUS TEIl

36 Cuna ynpyroctu u 3akoH ['yka. I3mepenue cuibi ¢
MTOMOILBIO TUHAMOMETpPA

3.7 SIBneHME TATOTSHUA U criia TshkecTH. CHita TSKEeCTH Ha

JIpyrux mianerax. Bec tena. Hesecomocts

38 Cuna tpenus. TpeHHe CKOIBXEHUS U TPEHHUE NOKos. TpeHue

B IIPUPOJC U TCXHUKE

39 CrnoskeHue cui1, HaIIPaBJIEHHBIX 10 OJJHOM MPSAMOIL.
PaBHOelicTBYOIIIAS CUIT

[TpakTrueckue pabOTHI:
Omnpenenenre CKOPOCTH PAaBHOMEPHOTO JIBUYKEHUS
(1rapuka B )KUIKOCTH, MOJIEIH JIEKTPHYECKOTO
aBTOMOOWJIS U Tak fainee). OnpeaeneHne cpeaHei
CKOPOCTH CKOJILXKEHUS OpyCcKa WM [IapuKa 1o
3.10 HAKJIOHHOH miockocTu. Onpeenenre IIoTHOCTH
TBEPOTO Tena. ONBIThI, AEMOHCTPUPYIOIIUE
3aBHCHMOCTbh pacTsbKeHus (JedopMaum) Npy>KUHbI OT
MPUII0KEHHOM CUITbI. OTIBITHI, TEMOHCTPUPYIOIINE
3aBHCHMOCTH CHJIBI TPEHHSI CKOJIbKEHUS OT Beca Tesa U
XapakTepa CONpPUKACAIOIINXCS TOBEPXHOCTEH

dusnyeckue SBIEHNS B IPUPOJIE: IPUMEPHI IBIDKEHHUS C
3.11 Pa3IMYHBIMU CKOPOCTAMH B KUBOH M HEKHUBOI TIPHPOJIE,
JIEHCTBHE CHJIBI TPEHUSI B IPUPOJIE U TEXHUKE

3.12 TexHuuecKue yCTpOrUCTBA: TMHAMOMETP, MOIIIUITHUKU

JTABJIEHME TBEPJIBIX TEJI, JKUJIKOCTEN 1 TA30B
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Hasnenue BEporo Tena. CriocoObl yMEHBIIEHUS U

+ YBEITUYECHUS JaBICHUS
49 JlaBnenue raza. 3aBUCUMOCTD JJaBJICHHUsI Ta3a OT 00bEMa,
TEMITEPaTyphl
43 [Tepenaua naBienust TBEPABIMU TEJIAMH, KUTKOCTIMH U
razamu. 3akoH [lackains. [lHeBMaTHYeCKHE MAILIMHBI
3aBUCUMOCTD JIaBIICHUS JKUJIKOCTH OT ITyOUHBI.
4.4 Tuapocrarryeckuii napagokc. CooOMArOIIHECs COCY/IbL.
['uppaBnuyeckre MEXaHNU3MBbI
AtMmocdepa 3emnu u atmocdepHoe gaienue. [IpuunHel
45 CYIIIECTBOBAHUS BO3MYIIHONW 000709kH 3emin. OnbIT
Toppuyennu. 3aBUCUMOCTh aTMOC(HEPHOTO JIaBJICHUS OT
BBICOTHI HaJl yPOBHEM MODPS
46 Wsmepenne armocdepHoro masneHus. [lpuboper  mis
U3MepeHus aTMOC(hEpPHOro AaBJICHUS
47 JleiicTBHe XKMIIKOCTH U Tra3a Ha MOTPYXEHHOE B HUX TEJO.
BrrTankuBatomiast (apxumezioa) cuiia. 3akoH Apxumena
4.8 [TnaBanue Ten. Bo3myxormiaBanue
[TpakTuyeckue paboTHI:
UccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJE OT
00BéMa TMOTPYKEHHOW B IKUAKOCTH YacTH Tela.
Omnpenenenre BhITAIKUBAIOLIEH CUIIBI, JEHCTBYIONIEH Ha
TE€Nno,  TOrpy>KEHHOE B  JKHUIKOCTh.  [IpoBepka
HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHUJIbI, JEHCTBYIOLIEH
49 Ha TelNO B JKHUIKOCTH, OT Macchl Tena. OTBITHI,
JEMOHCTPHUPYIOIINE  3aBUCUMOCTb  BBITAIKUBAIOLICH
CHWJIbI, IEHUCTBYIOIIEH HAa TENO B >KUIKOCTH, OT 00bEMa
MOTPY>KEHHOM B JKUJIKOCTh YAaCTH Tejla U OT IJIOTHOCTH
skugkoctd.  KoHcTpyupoBanwe — apeomeTrpa — WIH
KOHCTPYMPOBAaHHME JIOJKU H  OmpefereHue eé
rPy30M0ABEMHOCTH
410 dwusnveckue SABJICHHUS B MPHUPOJIC: BIUSHUE aTMOCHEPHOTO
JIABJICHUSI HA )KUBOW OpraHu3M, IJIaBaHUE PHIO
TexHuueckue  ycTpoilcTBa:  COOOILIAOLIUECS  COCYIbI,
411 YCTPOMCTBO  BOJOMNPOBOJA,  THAPABIMYECKHN  Ipecc,

MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBON Hacoc,
apeoMeTp

PABOTA, MOIIIHOCTD, QHEPT 1A

5.1

Mexannueckas padboTa
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52 Mexanuueckas MOIITHOCTE

53 [TpocTbie MEXaHU3MBI: pIYar, 0JIOK, HAKIIOHHAS TIIOCKOCTb.
ITpaBuiio paBHOBecus pblyara

54 [IpuMeHeHne NpaBuiIa paBHOBECHUS pbIdara K 610Ky
«3omotoe mpaBuio» MexaHukd. Koaddumument monezHoro

5.5 JneicTBUs MexaHu3MoB. lIpocTeie MexaHu3mbl B OBITY U
TEXHUKE

5.6 [ToTeHIMAIbHAS SHEPIUH TeJIa, IIOAHATOrO Hal 3eMIEH

5.7 KuneTnyeckas sHeprus

58 [lonmHast MexaHWueckass »SHEprusl. 3aKOH U3MEHEHHUs |
COXPAaHEHHUsI MEXaHUYECKOM dHEpPrun
[TpakTryeckue paboThI:

Omnpenenenne  pa®OTbI  CHIBI  TPEHHUA  TIPH

59 pPaBHOMEPHOM  JBW)KCHMM Tejla 10 TOPU3OHTaJIbHOU
OBepXHOCTHU. VccnenoBanue ycinoBUil paBHOBECHS pblyara.
N3mepenune KIIJI HakimoHHOM 1uiockocTH. M3ydueHne 3akoHa
COXPAHEHUSI MEXaHUYECKOM dHEPTUn

5.10 du3rYecKe ABJIEHUS B IPUPOJIE: PHIYark B TEJIE YeIOBEKa
TexHuyecknue  yCTpOMCTBA:  pblyar, IOABWKHBIA U

5.11 HETOABIKHBIA OJOKH, HAaKJIOHHAs MJIOCKOCTb, MPOCThIE
MEXaHHU3MBI B OBITY

8 KUIIACC
Kon Kon
IIpoBepsiemble 3/1eMEHTbI COACPAKAHUS
paszena 3JIeMEeHTa
TEIIJIOBBIE ABJIEHUA

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOM Teopun

6.1 CTpOeHHs BemecTBa. Macca u pasmepsl MojeKysl. OmbIThI,
MOJTBEPKNAIOIIHE OCHOBHBIE IIOJIOKEHMS
MOJIEKYJIIPHOKUHETUUECKONW TEOPUN

6 6.2 Monenu TBEPIOro, KUIKOIO U ra3000pa3HOrO COCTOSIHHM

BemiecTBa. Kpucrammdeckue u amopdHsie Tena

6.3 OOBbsicHeHHE CBOIMCTB Ia30B, XKHUJIKOCTEH 1 TBEPBIX TEJ HA
OCHOBE IMOJI0)KEHUN MOJIEKYJIIPHOKUHETHYECKON TEOPUHU

6.4 CMaunBaHue U KaOWUISIPHBIC SABJICHUS

6.5 TermroBoe pacuMpeHue u cxaTue
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6.6

Temnepatypa. CBs3b  TeMImepaTrypbl €O  CKOPOCTBIO
TCIIJIOBOI'O ABHNKCHUSA HaCTHUIL]

6.7

Buytpennsas sHeprusi. CiocoObl U3MEHEHHUs BHYTpPEHHEH
SHEPruM: TEIJIoNnepeaaya U CoBepIleHne paboThl

6.8

BI/II[I)I TCIUIOIICpCAaYu: TCIUIONMPOBOAHOCTb, KOHBCKIMA,
HU3JTy4YCHHC

6.9

KoanuecTBO TEIIIOTHI. Y,ZLQJIBHaH TEINIOEMKOCTh BC€IICCTBA

6.10

TemmooOMeH ¥ TEIUIOBOE  paBHOBECHE.  YpaBHEHHE
TEIUIOBOTO OanaHca

6.11

IInaBnenue u OTBCPACBAHUC KPUCTAJNIMYCCKHUX BCIICCTB.
Y,Z[CJ'II)HaH TCINIOTA IJIaBJICHUA

6.12

[TapoobpazoBanue u konaeHcanus. Vcnapenue. Kumenue.
VnenpHast  Temotra  mapooOpa3oBaHHS.  3aBUCUMOCTH
TeMIepaTypbl KUIEHUS OT aTMOC(EPHOTO AaBICHHS

6.13

BirasxxHoCTh BO3yXa

6.14

3Hepr1/151 TOILJIMBA. YZ[GJIBHaSI TCIJIOTA CropaHusd

6.15

[Tpuntune! paboTs! TeroBbix apurateneit KI1J] TermmoBoro
aBuraress. TeruioBele ABUraTeNM M 3alUTa OKpPY Karollew
cpeabl

6.16

3aKOH COXpaHEHHs M TPEBPAILICHHUS SHEPTUH B TEIUIOBBIX
mporeccax

6.17

[IpakTuueckue paboThI:

OmpITbl 1O OOHAapYy)KEHHIO  JEHUCTBUS  CHI
MOJIEKYJISIPHOTO MPUTSKEHHUSL.

OnpITEl N0 BBIPAIIMBAHUIO KPUCTAJUIOB MTOBAapPEHHOMN
COJIM WJIU caxapa.

OmnbITH IO HAOMIOJCHUIO TEIUIOBOTO PaCIIUpPEHUS
ra3oB, JKUAKOCTEN U TBEPJBIX TEJl.

Omnpenenenue qaBieHus BO3yxa B OaJJIOHE MINPHIIA.

OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTb JaBJICHUS
BO3/lyXa OT €ro 00bEMa U HarpeBaHuUs WIN OXJIaKICHUSI.

[IpoBepka rumnores3bl JUHEHHOW 3aBUCUMOCTH JIJIMHBI
CTOJOMKAa IKUAKOCTH B TEPMOMETPHUYECKOH TpyOke ot
TEeMIEpaTypBbl.

Habmtonenue nu3MeHeHus BHyTpEeHHEH SHEpruu Teja B
pe3yJbTare Terwionepeaays U padoThl BHEIIHUX CHIL.

HccnenoBanue SABJICHUS Ter1000MeHa pu
CMEIIMBAHUU XOJOTHOU U TOpsiYeid BOMBI.

Omnpenenenre KOJIWYECTBA TEIUIOTHI, IOJYYEHHOTO
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BOJIOM MPHU TEIUIOOOMEHE C HarpeThiM METaJUTHYECKUM
[UJTHH]IPOM.
OmnpezneneHue yaeibHOM TEMTOEMKOCTH BEIIECTBA.
UccnenoBanue nporiecca nCrapeHusl.
OrmpezenieHne OTHOCUTEIBHOM BJIQXKHOCTH BO3AyXa.
Omnpenenenne y1eapHOM TEIIOTHI IUIABJICHUS JIb/IA.

dusuueckue SBIEHUA B  NPUPOJE: IOBEPXHOCTHOE
HATSOKEHHME U KaWUISpHbIE SIBJICHUS B IPUPOJAE, KPUCTAILIIbI

o1 B npupone, usnyuenue CoiHIa, 3aMep3aHue BOJOEMOB,
MOpCKue Opu3bl; 00pa3oBaHKUE POCHI, TYMaHa, HHEs, CHera.
Texnuueckue YCTPOMICTBA: KalWUIApPHI, [IPUMEPBI
UCIIOJb30BAHUSA  KPUCTAJUIOB, >KMIKOCTHBIM TEPMOMETP,

6.19

JaTYUK TEMIIEPATYPbI, TEPMOC, CUCTEMA OTOILIEHUS JOMOB,
TUTPOMETPBI, ICUXPOMETP, MapoBasi TypOHHA, IBUTATENb
BHYTPEHHEIO CTOPaHMU.

OJIEKTPUYECKUE U MATHUTHBIE ABJIEHUA

7.1 OnexTpusanus Ten. JBa poja 3MeKTpUYECKUX 3apsiioB
Bs3aumopeiictBue  3apsokeHHbIX  Tenl.  3akoH  Kyiona

12 (3aBUCUMOCTb CHWJIBI B3aUMOJEHCTBUS 3apsyKEHHBIX TEI OT
BEJIMYMHBI 3aPsAJI0B U PACCTOSHHS MEXy TEIaMu)
Onekrtpuueckoe mose. HanpsykEHHOCTB  3IEKTPUUYECKOTrO

1.3 noss. [TpuHIun cynepno3uuuu 31eKTpUYecKux mnojiei (Ha
KaueCTBEHHOM YPOBHE)
Hocurtenu  snexTpuyeckux  3apsiioB.  DJEMEHTapHBIH

74 anekTpudeckuil 3apan. Ctpoenue aroma. IIpoBonHuku n
TURJIEKTPUKU

1.5 3aKOH COXPAHEHHUs DJIEKTPUUECKOI0 3apsaa

76 ONeKTpU4eCKU TOK. Ycnosus CYILIECTBOBaHHUs
ANEKTPUYECKOT0 TOKA. VICTOUYHHKHN MOCTOSIHHOTO TOKa

77 JIefcTBUS JIEKTPUUYECKOr0 TOKa (TEIIOBOE, XUMUYECKOE,
MarHuTHOE). DJIEKTPUUECKUHN TOK B )KUIKOCTAX U Ta3ax

78 Onextpuueckas menb. Cuma  Toka.  DIEKTPUUYECKOE
HanpsHKEHNUE

79 ConpoTHBieHNE TPOBOJHUKA. YIEIBbHOE CONPOTHUBIICHUE
BEIIIECTBA

7.10

3akon Oma 1J14 y4acTKa 1enu

7.11

IlocnenoBareapHOE n napajuieJibHOC COCAMHCHUEC
IMPOBOJHUKOB




73

PaboTa 1 MOIITHOCTH IIAEKTPUIECKOTO TOKA. 3aK0H JIKOoyIist

7.12
—Jlenma
713 DNEKTpUUECKHE TMEeNMd M TOTPEOUTENH  DICKTPUYCCKON
sHepruu B ObITy. KopoTkoe 3aMbIkanme
714 IToctostHHBIE MarauThl. B3anmojeiicTBHE  ITOCTOSHHBIX
MarHuToB
715 MaruauTtHoe noje. MaruuTHoe nosie 3eMJIM U ero 3HaueHue
JUTS KW3HU Ha 3eMiie
716 OnbIT Opcrena. MarauTHoe Mojie 3JIEKTPUYECKOro TOKa.
[IpuMeHeHne >eKTPOMarHiTOB B TEXHUKE
JlelicTBUE€ MarHUTHOTO TOJISI HAa TMPOBOJHUK C TOKOM.
717 DJIEeKTPOABUTATENb TOCTOSHHOTO ToOKa. Vcmosb3oBaHue
ANEKTPOJIBUraTeyell B TEXHUYECKHX YCTPOMCTBAaX M Ha
TpaHCIOPTE
718 Omnertel @apazes. SIBieHHe IEKTPOMArHUTHON WHIYKITHH.
[IpaBuno Jlenna
Onektporeneparop. CrocoObl MOTyYEHHUS SIIEKTPUUECKOU
7.19 SHEPIUHu. DJEKTPOCTAHIINKI Ha BO300HOBJISIEMBIX
HWCTOYHUKAX YHEPTUH
[TpakTrueckue pabOTHI:
OMnbITHI IO HAOJIOACHHTO SJIEKTPU3AIIMH TEJ HHTyKIIUEH
Y TIPU CONPUKOCHOBEHUH.
UccnenoBanue nAeMCTBUSL AJIEKTPUYECKOTO TIOJIA  HA
MPOBOJHUKHU U JUAJIECKTPUKH.
COopka u mpoBepka pabOThl AIEKTPUUECKON ST
IIOCTOSIHHOTO TOKa.
N3mepenue u peryavpoBaHue CUIIbI TOKA.
N3mepenue u peryiupoBaHie HAPSHKEHUS.
HccnenoBanue 3aBUCUMOCTH CUJIbI TOKA, UAYILETO YEPE3
70 pPE3UCTOP, OT COMPOTUBJICHUSI PE3UCTOPA U HAMPSIHKEHUS

Ha Pe3UCTOpE.
OnbIThL, JEMOHCTPUPYIOIINE 3aBHUCHUMOCTD
ANEKTPUYECKOTO COTMPOTHBICHUS MPOBOJHUKA OT €ro
JUITMHBI, TUIOLIAU TOTIEPEYHOT0 CEYeHHS U MaTepuara.

IIpoBepka TmpaBHUia CIOXKEHMS HAUPSDKCHUM — IIPU
MOCJICIOBATEILHOM ~ COCIMHEHUM JBYX PE3UCTOPOB.
[TpoBepka mpaBuia sl CHIBI TOKa MPU NapaJlIeTbHOM
COeMMHEHHH  pe3uctopoB.  Ompexnenenne  pabOTHI
ANIEKTPUYECKOTO0 TOKa, HUAYLIETO Yepe3 Pe3UucTop.
Omnpenenenre MOIIHOCTH — 3JEKTPUUECKOTO  TOKa,

BBIJIENIIEMOM Ha pe3ucTope. McciienoBanue 3aBUCMMOCTH
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CHJIBI TOKa, UAYIIEro 4epe3 JaMIIOUKy, OT HamlpsOKEHUS
Ha HEW. Onpenenenue KITQ HarpeBaTesl.
Hccaenosanue MAarduTHOI'O B3aUMOJIECHCTBUS
MMOCTOSIHHBIX MarHuTOB. V3ydeHWe MarHUTHOTO IIOJIS
MOCTOSSHHBIX ~MAarHUTOB TMPH WX OOBCIWHEHUU W
paznenenuu. MccnenoBanue NEWCTBHS AICKTPUUYECKOTO
TOKa Ha MarHuTHYO CTPEJIKY. OIBITHL,
JIEMOHCTPHUPYIOITHE 3aBHCHUMOCTD CHJIBI
B3aMMOJICUCTBUS KATYIIKH C TOKOM W MarHUTa OT CHJIbI
TOKa W HampaBlIeHHs Toka B KaTymike. M3yudeHue
JIEUCTBUS MArHUTHOTO TMOJiI Ha TPOBOJHUK C TOKOM.

KonctpyupoBanue u HU3yUYeHHe paboThI
3JIEKTPOABUTATEIIA. Nsmepenue KIIJI
AJIEKTPOABUTATEIbHON YCTaHOBKH. OnbITHI o

HNCCICOAOBAaHHUIO SBJICHUSA BHGKTpOMaFHHTHOﬁ WHAYKIAU:
HUCCICIOBAaHUC W3MEHCHHMI 3HAUYCHUS H HarpaBJICHUA
HHAYKOUOHHOI'O TOKA

duznyeckue SBICHUS B IPUPOJIE: SIECKTPUUYECKUE SIBICHUS B
aTMocdepe, SMEKTPHIECTBO KUBBIX OPTaHU3MOB, MAaTHUTHOE

= none 3emid, apeid MoarocoB, POiIb MAarHUTHOTO OIS YIS
YKU3HH Ha 3emie, TIOJIIPHOE CHSTHHE
TexHu4yeckne  yCTPOMCTBA:  AJIEKTPOCKON,  aMIIepMeTp,
BOJIBTMETP, PEOCTaT, CYETUMK DICKTPHUUSCKON DSHEPTHH,
792 AJIEKTPOOCBETUTEINILHBIE pudopkI, HarpeBaTeIbHbIE
ANEKTPONPUOOPHI (mpumepsl), AJIICKTPUUYECKUC
MPEIOXPAaHUTENH,  DJIEKTPOMAarHUT,  3JIEKTPOJBUTATENb

IMOCTOAHHOI'O TOKA, rCHEPATOP IIOCTOAHHOI'O TOKA

9 KJIACC
Kon
Kon snemenra [IpoBepsieMbie 27IEMEHTHI COACPIKAHUS
paszziena
MEXAHUWYECKUE SBJIEHUS
Mexanndeckoe aBmwkeHre. MarepuanabHas Touka. Cucrema
8.1 OoTCcUETa
8 8.2 OTHOCHUTENHLHOCTh MEXaHUUECKOT'O JIBUKCHHUS
8.3 PaBHOMEpHOE NMPSAMOTMHEHHOE IBH)KCHUE
3.4 HepaBHoMepHOe npsiMOJIMHEHHOE IBIKeHUE. CpefaHss u

MI'HOBCHHAas CKOpPOCTb TCIa npu HCPABHOMCPHOM
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JIBYDKEHUN

8.5 Vckopenue. PaBHOYCKOPEHHOE NPSMOIMHENHOE IBHKCHHE

8.6 CBoboHOe anenue. OnbiThl [anmnes
PaBHOMepHOE [nBMKEHHE 1O OKpykHOCTH. llepuox wu

8.7 yactora oOpameHus. JIuHelHas M yIaoBas CKOPOCTH.
LleHTPOCTPEMUTENBHOE YCKOPEHHUE

8.8 ITepBriii 3akon HeroTona

8.9 Bropoii 3akon HeroToHa

8.10 Tpernii 3axon HeroTona

8.11 [IpUHLKMII CYyNIEPHIO3UIIUN CHIT

8.12 Cuna ynpyrocty. 3akoH I'yka

213 Cuna TpeHMS: CWJIa TPEHHUs CKOJBKEHHS, CHJIAa TPEHHsS
TIOKOSI, APYTHE BUIbI TPEHHUS

2 14 Cuiia TSOKECTH Y 3aKOH BCEMUPHOT'O TATOTEHHS. Y CKOpEHHE
CcBOOOIHOTO ITaJCHUS

815 JBuxenue miuaHet Bokpyr Connua. IlepBas kocMuueckas
CKOpOCThb. HeBECOMOCTB M TIEpErpy3KH

316 PaBHOBecue MarepuaabHON TOUKH. AOCOJIOTHO TBEPIOE
TENo

817 PaBHOBecHe TBEPHOro Tema C  3aKPEIUIEHHOM  OCBIO
BpaiieHus. Moment cuibl. LleHTp TshkecTH

8.18 Hmnyinse Tena. U3Menenne ummybca. IMITyIbC CHIIBI

8.19 3aKOH COXPaHEHHs UMITYJIbCA

8.20 PeakTHBHOE JBIKEHHE

8.21 Mexanuueckas paboTa ¥ MOIHOCTb

2.2 PaGota cui TSHKECTH, yIpyrocTH, Tperus. CBs3b SJHEPIUM U
paboTsI

2.3 [MoTeHnManbHas  SHEprus  Tema,  MOJHATONO  Haj
TTOBEPXHOCTHIO 3eMJIH

8.24 [ToTreHumanpHas S3HEPrUs CKATOU MPYKUHBI

8.25 Kunertnueckas sHeprus. Teopema 0 KHHETHIECKOM SHEPIUH

8.26 3aKOH COXPAHEHHsI MEXaHUYECKOH SHEPIUH
[IpakTuyeckue paboTHL:

8.27

OrnpezenieHne CpelHe CKOPOCTH CKOJIbKEHHUs Opycka
WM OBWOKCHUS IIapUKa I10 HaAKJIOHHOHN TIIOCKOCTH.
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OmnpeJenieHre yCKOPEHUsS Tella TIPH PaBHOYCKOPCHHOM
JIBMOKEHUH 10 HAKJIOHHOM TUIOCKOCTH.

HccnenoBanre 3aBUCHMOCTH TYTH OT BPEMECHH IIpU
PaBHOYCKOPEHHOM JIBI>KEHUU 0€3 HaualbHON CKOPOCTH.
[IpoBepka THUIOTE3bI: €CIM TPU PABHOYCKOPEHHOM
JMBUKCHUH 0€3 HAdaabHOW CKOPOCTH ITYTH OTHOCSTCS
KaK psJl HEYETHBIX YHCEN, TO COOTBETCTBYIOIIHE
IPOMEKYTKH BPEMEHU OIMTHAKOBHI.

HccenenoBanue 3aBUCHMOCTH CHJIBI TPEHUS CKOJTBKCHHUS
OT CHJBl HOPMAJIBHOTO JAaBlieHus. OnpeneicHue
KO3 UIIMEHTa TPEHUS CKONbXKeHUsA. OnpeneicHue
KECTKOCTU TMPYXKUHBL. OrmpeneneHne padOThl CHITBI
TPeHHsT TPU PABHOMEPHOM JIBIDKEHUH Tela II0
TOPU30HTANBLHOW MOBepXHOCTH. OrmpenencHne padoThI
CWIBl  YOPYrOCTH  TpU  mogbéMe  Tpy3a ¢
HCIIOJIB30BAHUEM HEIIOABMIKHOIO M ITOABHIKHOI'O
010KOB

dusznueckue SBJICHUS B npupoac: HNpuJIMBbl U OTJIMBBI,

8.28 npwkenre TuiaHeT CONHEYHOW CHCTEMBI, PEaKTHBHOE
JIBUOKEHUE JKUBBIX OPTaHU3MOB
829 Texauueckue YCTpOMCTBA: CIIUIOMETD, JTAaTYUKHA

I0JIOXKEHHUS, PACCTOSIHUS U YCKOPEHUS, PAKEThI

MEXAHUWYECKUE KOJIEBAHWA U BOJIHBI

KonebarensHoe JABHMIKCHUC. OCHOBHBIE XApaKTCPUCTHKHU

>l KOJIeOaHUH: TIEPHO/I, YaCTOTa, aMILIUTY1a
99 MaremaTndecKkuil U Ipy>KUHHBIA MasTHUKU. [IpeBpamienue
SHEPIruu Npu KoJebaTeIbHOM JIBIKEHUH
93 3aryxaomme KoneOaHus. BwIHYXIeHHbIE — KOJeOaHMsI.
Pe3onanc
Mexannueckue BOJHbI. CBONHCTBA MEXaHWYECKHX BOJIH.
94 [IpononbHble W TONEpeyHble BOJHBL J[TMHA BOJNHBI H
CKOPOCTb €€ paclpocTpaHeHHs. MeXaHn4ecKue BOJHBI B
TBEPIOM TEJE, CEHCMHUYECKHUE BOJTHBI
9.5 3Byk. 'poMKOCTb M BbICOTA 3BYKa. OTpakeHue 3ByKa
9.6 WH}pa3ByK U yIbTPasByK
[IpakTuueckue paboTHhI:
Omnpenenenrie  4acTtoThl M TEepHOAa  KojeOaHWA
9.7 MaTeMaTHYECKOT0 MasiTHUKA.

OnpeﬂeneHI/Ie HaCTOThI u nepuoaa KoJieOaHui
IIPY>XUHHOI'0O MasiTHUKA
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HccnenoBanue 3aBUCHUMOCTH —TI€pUOJa  KoJeOaHUI
MOJIBEICHHOTO K HUTU Tpy3a OT JJIMHBl HUTH.
HccnenoBanue 3aBUCHUMOCTH IepHoja KoJjeOaHui
NPYKUHHOTO MasTHUKa OT Maccel rpy3a. [IpoBepka
HE3aBUCUMOCTH nepuo/ia KoseOaHuit rpy3a,
MOJIBEIIEHHOTO K HUTHU, OT MAaCChl Ipy3a M >KECTKOCTH
npyxkuHbl. 3MepeHue yckopeHus: CBOOOIHOTO MaCHUS
®dusnueckue SBICHUS B MPUPOJIC: BOCHPUITHE 3BYKOB
9.8 JKUBOTHBIMH,  3€MJIETPSICEHUE, CEMCMHMYECKHUE  BOJIHBI,
IIyHAMH, X0
99 TexHuyeckue  yCTpOMCTBA:  DXOJIOT,  MCIIOJIb30BAaHUE
yJIbTpa3ByKa B ObITY U TEXHUKE
DJIEKTPOMATHUTHOE ITOJIE 1 DJIEKTPOMATHUTHBIE BOJIHBI
10.1 DONEKTPOMAarHUTHOE TMOJIE€. JIEKTPOMAarHUTHBIE  BOJIHBL
CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH
10.2 [1Ikasa 31eKTPOMarHUTHBIX BOJIH
10.3 OnekTpoMarHuTHas npupoaa cBera. CKOpOCTh CBeTa.
BousiHOBBIE CBOMCTBA CBETA
10 [IpakTuyeckue paboTHI:
10.4 N3yuenne CBOMCTB  AJNEKTPOMArHUTHBIX  BOJH  C
MOMOIIbI0 MOOMIIBHOTO TesiehoHa
duznyeckue ABJICHUS B IPUPOJIE: OMOIOTHUECKOe IEHCTBUE
10.5 BUIMMOIO,  ylbTpa(HOIEeTOBOrO U PEHTTEHOBCKOIO
W3IIy4EHUI
106 TexHnueckne YCTPOMCTBA: HCIIOJIb30BAHUE
3JIEKTPOMAarHUTHBIX BOJIH JUIsl COTOBOM CBSI3U
CBETOBBIE SABJIEHUA
11.1 JlyueBas Mojienb cBeTa. ICTOUHMKY cBeTa
11.2 [IpsMOIMHENHOE PACTIPOCTPAHEHHE CBETA
113 Otpaxenue cBeta. [lnockoe 3epkano. 3aKOH OTpaKEHUS
cBeTa
11 114 [Ipenomnenue cBera. 3akoH mpenomiieHus: cBeta. [lonHoe
BHYTPEHHEE OTpPaKEHUE CBETA
11.5 Jlunza. Xon nydeii B TMH3E
11.6 OnTuueckass cucreMa (oroanmapara, MHKpPOCKONa U
TeJIeCKONa
11.7 I'ma3 kak onTuyeckas cucreMa. biaM3opykocTh U
JAJIbHO30PKOCTh
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11.8

Paznoxxenune 6emoro ceera B cnektp. OmbiTel HproTOHA.
Crnoxxenue CHICKTPAJIbHBIX IBETOB. I[I/ICHepCI/I}I CBCTa

11.9

[TpakTHueckue padoOTHI:

HccnenoBanue  3aBUCHMOCTH  yIjla  OTPaKEHHS
CBETOBOTO JIy4a OT yTJja MaJeHusl.

N3yueHne XxapakTepuUCTUK U300pakeHHs MpeaMeTa B
IUIOCKOM 3€pKajie.

HccnenoBanne 3aBUCMMOCTH  yIjla IpPEIOMIICHHUS
CBETOBOT'O JIyda OT yIJla TaJeHHs Ha TPaHMIE «BO3AYX
—CTEKJIO.

[Tonyuenne n3o0pakeHUi C TOMOIIBIO COOMparoei
JIMH3BL.

Omnpenenenne GOKyCHOTO PAaCCTOSHUS U ONTHYECKOM
CHJIBI COOMPAIOIIEH JIMH3HI.

OmBITHI IO pa3IoKEHNIO OEJIOTo CBETA B CIIEKTP.

OnpITHl O BOCHPHUSATHIO IIBETA MPEIMETOB TPU HX
HaAOJIIOCHNH Yepe3 LIBETOBBIE (PUIIBTPHI

11.10

Ousnueckue sBieHUS B mpupone: 3armeHus ConHLa u
JIyHBI, IIBETA TEJ, ONTHYECKUE sBIICHUS B aTMochepe (1BeT
HebOa, pedpakiys, paayra, MUPax)

11.11

TexHuyeckue ycTpoiicTBa: 04KH, IEPUCKOI, (hoToarmapar,
ONTHUYECKUE CBETOBO/IbI

12

KBAHTOBBIE

SIBJIEHHWA

12.1

Onbitel  Pesepdopna u mmaHerapHas MoOJeNb aToMa.
Moaens aroma bopa

12.2

HcnyckaHne © DNOMIOIIEHHE CBeTa aToOMOM. KBaHTEHL
JInnenyaTeie CIIEKTPHI

12.3

PaguoaktuBHOCTE. Anbha, 6eTa- U TaMMa-U3TydeHUs

12.4

Crpoenue aroMHoro sapa. HykioHHas Moaenb aTOMHOTO
anpa. N3oTtomnsl

12.5

PaguoaktuBHble npeBpawmenus. Ilepuon momypacnana
aTOMHBIX Si7Iep

12.6

SnepHble peakiuu. 3aKOHBI COXPAHEHUS 3apsIOBOro U
MacCOBOI'0 YUCEI

12.7

3HepFI/ISI CBA3W aTOMHBIX AICP. CBsi3b Macchl U OHECPrun

12.8

Peakuuu cunteza u genenusa sgaep. VICTOUHUKH SHEpPruu
CoiHma 1 3BE31

12.9

Snepnas JOHEPreTHKA. [erictBue PaIrOaKTUBHBIX
U3JIy4eHUI Ha )KUBbIE OPTaHU3MBI
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12.10

[IpakTuueckue pabOTHI:

HaOmonenne CIDIOMIHBIX W JIMHEHYATBIX  CIIEKTPOB
U3ITYICHUS.

HccnenoBanue TPEKOB: M3MEPEHUE YHEPTUU YACTHUIIBI
0 TOPMO3HOMY TyTH (110 oTorpadusm).

W3mepenue paguoakTHBHOTO oHa

12.11

®dusnyeckue SBICHUA B IPUPOAE: ECTECTBEHHbIN
PaaoOaKTUBHBIN ¢oH, KOCMHUYECKHE JTy4H,
PaaMOAaKTUBHOE U3IyYEHHE MPUPOJHBIX MUHEPAJIOB,
JICHCTBUE PATMOAKTUBHBIX M3IYyYEHUU HAa OpPraHHU3M
YeJI0BeKa

12.12

TexHuueckue YCTpOMCTBA: CIIEKTPOCKOII,
VHAMBUyaJIbHBIN JO3UMETp, Kamepa Buiibcona




80

INPOBEPSAEMBIE HA OI'D 10O ®U3UKE TPEBOBAHUS K PE3YJIBTATAM
OCBOEHUS OCHOBHOM OBPA30OBATEJIBHOM ITPOI'PAMMBI OCHOBHOI'O
OBLIEI'O OBPA3OBAHUA

Kon
NpOBEPSIeMOro
TpeOOBaHUs

IIpoBepsiembie TPeOOBAHNS K MPEIMETHBIM Pe3yJbTaTaM
0a30BOr0 YpPOBHSI 0CBOEHHSI OCHOBHOI 00pa3oBaTe/bHOIl
NPorpamMMbl OCHOBHOI0 00111er0 o0pa3oBanusi Ha ocHoBe PI'OC

[lonumanme pomu  GU3MKK B HAyyHOW  KapTUHE  MUDA;
c(OpPMHPOBAHHOCTh 0A30BBIX MPEICTABIECHUI O 3aKOHOMEPHOM CBSI3U
U TI03HABAEMOCTH SIBJICHUH IIPUPOJBI, O POJU 3SKCIEPUMEHTa B
¢usuke, o cucremooOpasyromed poau (GU3MKKM B Pa3BUTUHU
€CTECTBEHHbIX HAayK, TEXHHUKH U TEXHOJIOTHH, 00 53BOJIIOLUU
(¢u3nYecKux 3HAHUW U UX POJM B IIEIOCTHOW €CTECTBEHHOHAYYHOMH
KapTHHE MHpa, O BKJIAJE POCCUHCKUX M 3apyOeKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, OOBSICHEHHE IMPOIECCOB OKPYKAIOIIETO
MUDA, PA3BUTUE TEXHUKU U TEXHOJIOTUI

3HaHUs O BUJAX MaTepuu (BEIIECTBO M IMOJE), O JBHKEHUU Kak
croco0e CyIIecTBOBaHUS MaTEPUH, 00 aTOMHO-MOJIEKYJISIPHON TEOPUU
CTPOEHHUSl BellecTBa, O (U3UYECKOH CYIIHOCTH SIBICHUIH HpPUPOIBI
(MEXaHMYEeCKMX, TEIUIOBBIX, OJJIEKTPOMArHUTHBIX H KBaHTOBBIX);
YMEHHUE pa3InyaTh sIBICHUS 110 OMUCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIUX JaHHOE (PU3HUECKOE SBJICHUE;
YMEHHE paclo3HABaTh MPOSBICHUE U3YYCHHBIX (PU3UUECKUX SBICHUN
B OKpYXAaIOLIEM MHUpE, BBIAENsAs HUX CYLIECTBEHHbIE CBOWCTBA
(npu3HaKn)

Bnagenue ocHOBaMU NOHSTUWHOIO ammapara M CHUMBOJIUYECKOTO
sI3pIKa (PU3WKH WM WCIIOJIb30BAHHME WX JIJIS PEIICHUS Y4YeOHBIX 3a/1ad;
YMEHHE XapaKTepHU30BaTh CBOMCTBA Tel, (PU3UYECKUE SBIICHUS U
MPOLECCHI, UCMIONB3YS PYHIaMEHTAIbHBIE U SMITUPUUYECKUE 3aKOHBI

YMeHue OnuchIBaTh HU3YYCHHBIC CBOMCTBA T€I U (1)H3I/II-I€CKI/IC SABJICHUA,
HCIIOJIb3YyA (bl/ISI/I‘{eCKI/Ie BCIINYHHBI

Brnanenwe ocHOBaMHM METOJIOB HAYYHOT'O IIO3HAHUSA C YYETOM
coOJIOIeHNsI PaBHJI OE30MAaCHOTO TpyJa: HAOMIOACHUE (PU3HMUECKUX
SIBJICHUI:

YMEHHE CaMOCTOSITENIbHO COOMpaTh HKCIEPUMEHTAIbHYIO yCTaHOBKY
U3 JJAHHOTO Habopa 000pYI0BAHMSI 10 MHCTPYKITUH, ONTUCHIBATH XO]]
OTIBITA M 3aIMCHIBATh €TO PE3YNIbTATHI, (POPMYITHPOBATH BHIBOIBL;
MPOBEJICHHUE MPSMBIX M KOCBEHHBIX U3MEPEHUH (PH3NYECKHUX BEITHUNH:
YMEHHE IUIAaHUPOBATh HW3MEPEHUs, CaMOCTOSTEIBHO  COOMpaTh
SKCHEPUMEHTAJIBHYI0  YCTAHOBKY IO HWHCTPYKIMH, BBIYHCISTH
3HAYEHUE BEIWYHHBI M AHAIM3HPOBATH IOJYYCHHBIE PE3YJIBTATHI C
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YYETOM 3aIaHHOM MOTPEIIHOCTH PE3YJIbTATOB U3MEPEHUI;
NPOBEICHUE  HECIOXKHBIX  OKCIIEPUMEHTAIBHBIX  HCCIIeIOBAHUM;
CaMOCTOSITEJILHO  COOMpaTh  AKCIEPHUMEHTAIbHYI)  YCTaHOBKY U
OPOBOAWTH  HUCCIEJOBAaHME IO  HMHCTPYKLMH,  MPEICTaBISATH
MOJyYEHHBIC 3aBHCHUMOCTH (PH3UYECKUX BEIMYMH B BUAC TaOIUI] U
I‘pa(bI/IKOB, YUUTBIBATh NOTPEIIHOCTHU, ACIATh BLIBOJLI 11O PE3YyJIibTaTaM
UCCIIETOBaHMS

[lonnmaHue  XapakTepHBIX  CBOMCTB  (pU3MUECKUX  Mojenei
(MarepuanbHas TOYKa, aOCONIOTHO TBEPIOE TEIIO, MOJEIN CTPOCHUS
ra3oB, JKHJIKOCTEH W TBEPIBIX TeJ, IUIAHETapHas MOJENb aToMa,
HYKJIOHHAasi MOJIeJIb @TOMHOTO 5iipa) U YMEHHE NPUMEHATh UX Ul
00BsicHEHUS (PU3UUECKUX MTPOIIECCOB

YMeHue oOBACHATH (PU3MUECKUE MPOIECChl M CBOMCTBA TE, B TOM
YuClle M B KOHTEKCTE CHUTyalUill IPAKTUKO-OPHUEHTUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBIABIIITh IPUYMHHO-CIIEACTBEHHBIE CBI3U U
CTPOUTH OOBSCHEHHE C ONOPON HAa U3yUEHHbIE CBOMCTBA (PU3NYECKUX
ABJICHUH, PU3NUECKHE 3aKOHbI, 3aKOHOMEPHOCTH U MOJIENH

YMmenue pemath pacu€THble 3amaud (Ha 6aze 2 — 3 ypaBHeHHil),
UCMONB3ysl 3aKOHbl U (OpMYyJbl, CBS3bIBAIOIIUE (PU3UUECKUE
BEJIMYMHBI, B YaCTHOCTH, 3alMChIBaTh KpaTKOE YCJIOBHME 3a/]auH,
BBISBJISATh HEJOCTAIOLIME JaHHBIE, BBIOWPATh 3aKOHBI U (HOPMYIIBI,
HeoOXoIuMBbIe JIIsl €€ pelleHus, UCIOJIb30BaTh CIIPABOYHBIE JaHHbBIE,
MIPOBOAUTH pPAacu€Tbl U OLIEHUBATH PEATUCTHUYHOCTH I1OJyYEHHOTO
3Ha4eHUs1 (PU3MUECKON BEIMUYMHBI; YMEHUE ONPEAEIITh pa3MEPHOCTh
(u3N4IeCKOi BETUUNHBI, TIOTYYEHHON TPU PEIICHUH 3a/1a41

YMeHne XapaKTepu30BaTh MPHUHLIUIBI JEHCTBUA TEXHHYECKHX
YCTPOMCTB, B TOM YHUCJI€ OBITOBBIX NMPUOOPOB, M HPOMBIIIJICHHBIX
TEXHOJIOTHYECKUX TPOIECCOB 10 MX ONUCAHHIO, UCTIONB3Ys 3HAHUS O
CBOWCTBaX (PU3MUECKUX SIBICHUA M HEOOXOoIuMble (PHU3NUECKUE
3aKOHOMEPHOCTH

10

VYMmenne HUCIIOJIB30BAaTh 3HaAHUA (0] (1)I/I3I/I‘~ICCKI/IX SIBJICHUAX B
MOBCEHEBHON JKW3HM Uil oOecredeHusi Oe30MacHOCTH TpH
oOpamieHun ¢ OBITOBBIMH ~ TpUOOpaMH U TEXHUYECKUMH
YCTPOMCTBAMH, COXPAHEHUS 3JI0OpOBbsi W  COOJIONCHUS HOPM
9KOJIOTUYECKOTO TMOBEJCHHUsI B OKpYXKalolled cpenie; MOHUMaHUe
HEOOXOJMMOCTH TMPUMEHEHUS TOCTIKEHUN (PU3UKU U TEXHOJOTUH
JUTSL pPallHOHAIBHOTO MPUPOIOTIOTE30BaHUS

11

OneIT moMCKa, MpeoOpa3oBaHUA U MPEACTaBlIeHUs HHPOpMaAIUU
(u3MUecKoro coaep)kaHus C UCMHOJIb30BaHHEM HWH(GOPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJOTHMI; YMEHHE OLICHUBATH JOCTOBEPHOCTH
MOJyYeHHOW WH(POpPMAIMM HAa OCHOBE WMCIONIUXCS 3HAHUA W
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JOTIOJTHUTEIBHBIX ~ MCTOYHHKOB, YMEHHE  HCIIOJIb30BaTh  IPH
BBITIOJTHCHHHM YYCOHBIX 3aJaHWi HAYYHO-TIOMYJISIPHYIO JIUTEPATypy
(U3NYECKOTO COJIEp)KaHHMS, CIIPABOYHBIC MaTEepHalbl, PECYpChl CETH
WNurtepner; BrnajgeHwe 0a30BBIMH  HaBBIKAMH  MpeoOpa3oBaHUS
uHGOpMAIlMU U3 OJHON 3HAKOBOM CHCTEMBI B JApPYTYIO; yMEHHE
CO3/1aBaTh COOCTBEHHBIC NMHCHMEHHBIE M YCTHBIE COOOINEHHUS Ha
OCHOBE HH(OpMAIHH U3 HECKOIBKUX HCTOYHHKOB
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IHHEPEYEHbB 3JIEMEHTOB COAEP)KXAHUS, TIPOBEPAEMBIX HA OI'3 ITO

DOU3UKE
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUSA
1 MEXAHUYECKUE ABJIEHUA
11 Mexannueckoe  JBuKeHUEe. MatepuanbHas Touka. Cucrema  OTcyéra.
OTHOCUTENBHOCTD JIBUKEHHUSL.
PaBHOMepHOE 1 HepaBHOMepHOE ABUKeHUEe. Cpeanss ckopocTb. opmyia aiis
1.2 BBIUMCIICHHSI CPEIHEN CKOPOCTH: V = S/t
PaBHOMEpHOE MpsIMOIMHENHOE JBH)KEHUE. 3aBUCUMOCTh KOOPJAMHATHI Tejla OT
BPEMEHU B CIIy4yae PaBHOMEPHOT'O MPSAMOJIUHENHOTO ABUKEHUS
13 x(t)=x, +ut
I'paduku 3aBUCUMOCTH OT BPEMEHH [UIS TPOEKIHUH CKOPOCTH, MPOCKIHH
IepeMEeNIeHus, MyTH, KOOPAWUHATBI IIPU PABHOMEPHOM MPSMOJIMHEHHOM
JBUKEHUN
3aBUCHUMOCTb KOOPJMHATHI T€JIa OT BPEMEHM B CiIydae PaBHOYCKOPEHHOTO
HpSIMOJII/IHef/'IHOI‘O JBHXCHUA:
; r
Sx(f) =V, * 1+ 0y * r
@opMyIIbl Ul IPOCKLUUU MIEPEMELICHUS, IIPOEKIUU CKOPOCTH U NPOECKLIHUU
YCKOpPEHHUS ITPU PAaBHOYCKOPEHHOM MPSIMOJTMHEWHOM JIBUKEHUH:
— ,_
1.4 S,(N=Uy1+a, —,
v (1)=U,, +a_r1,
a (r) =canst,
Uy — Oy =2a,3,
I'padviku 3aBUCUMOCTH OT BpPEMEHHU JJIsi MPOCKUUU YCKOPEHHUS, IPOEKLIUU
CKOPOCTH, NPOEKIUU MEPEMEIIECHUs, KOOPAWHATBl NPU PaBHOYCKOPEHHOM
MPSIMOJIMHENHOM JIBUKEHUU
CBobogHoe maneHue. GopMyIibl, ONUCHIBAIOIINE CBOOOAHOE MaJE€HUE Tella IO
BCpPTUKAIIN (I[BI/I)KCHI/IG TCJIa BHU3 WM BBCPX OTHOCHUTCIBHO TOBCPXHOCTU
1.5 3emnu). ['paduku 3aBuCMMOCTH OT BpeMEHH M MPOEKLUUU YCKOPEHHS,
MIPOEKIIMM CKOPOCTU M KOOPAMHATHI NpPU CBOOOAHOM NAJACHUM Tela 110
BEPTUKAIH
1.6 CKOpOCTh PAaBHOMEPHOI'O JBMKEHHUs Teja MO OKpYyKHOCTH. Hampasienwue

CKOpOCTH.
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dopmyia IS BBIYHCICHUS CKOPOCTH Yepe3 PaiyC OKPYKHOCTH U TEPHOJ
oOparieHus:
InR

D=
T

LenTpocTpemMuTenbHOe  yCKOpeHHe. HarpaBieHne IEHTPOCTPEMHUTEITEHOTO
yckopenust. DopMmyiia JUTst BEIYHUCICHUS YCKOPEHHS:

v

a, R

dopmyna, CBA3BIBAIOIIAS IEPUO U 9ACTOTY OOpAIICHUS:

1.7

1.8

Cuna — BekTopHas ¢pusnueckas BenuunHa. CiroxeHue cui

1.9

SBnenue unepuuu. Ilepsslii 3akoH HeroTona

1.10

Bropoii 3akon HeroToHa:
F=m-da

COHaHpaBJ'IeHHOCTI) BCKTOpaA YCKOPCHH: TCJIa U BEKTOpPa CUJIbI, HeﬁCTBYIOIHeﬁ Ha

TCJI0

1.11

Bzaumopeiictue tein. Tpetuit 3akoH HeroToHa:

F?—H:—F

1=

1.12

TpeHI/Ie IMOKOs U TPCHHUEC CKOJIbKCHU. d)opMyna JJI1 BBIYHUCJIICHUA MOOYJIS CUJIBI
TPEHUA CKOJIbKCHUA:

I-Ipzu-l\'

1.13

Hedbopmarus Tema. Yopyrue u Heynpyrue aedopmarui. 3aKOoH yIpyrou
nedopmaruu (3axoH ['yka):

F=k-Al

1.14

BCCMI/IpHOG TATOTCHHE. 3aKOH BCCMHUPHOI'O TATOTCHUS:

. My -ili~
F=0G.——x=
R-
Cuna TsoxecTH. Y CKopeHre CBOOOTHOTO Ma IeHUsI.
dopmyna Ui BEIYUCICHUS CUITBI TSKECTH BOJIM3H OBEpXHOCTH 3emun: F = mg.

JBmxenue mnanet Bokpyr Connna. [lepBas kocMu4eckasi CKOPOCTb.
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HeBecoMocTb u neperpy3ku

1.15

I/IMHyJ'IBC TCJIa — BCKTOpHAasd (1)I/I3I/I‘-ICCK3.${ BCIIMYMHA.

p=mu

HNmnynsce cuctemsl Ten. M3menenne ummnynbca. MMImyabe cuiib

1.16

3aKkoH COXPAHCHUS UMITYJIbCA IS SaMKHYTOI;'I CHUCTCMBI TCII:
D=0 +mi» U, =const

PeakTuBHOE OBMKEHUE

1.17

Mexannueckas pabora. @opmyiia aJisl BBIYUCIEHUS pabOThI CUIIBL:

A=FsQosa

Mexannueckas MOIIHOCTD:

N=4
4

1.18

Kunernueckas u IMNOTCHLMAJIbHAA DHCPI'Us. d)opMyna JJIs1 BBIYMCIICHU A
KHUHETHYECKOM OHCPTHUHU:

B U

k9

Teopema 0 kuHeTHYECKOM dHEprun. PopMyiia i BBIYUCICHUS IOTEHIIMAIBHON
SHEPTHH TeJa, MOIHATOrO

Hag 3eMIIEN:

3

E_=mgh
f L=

1.19

Mexanuueckas OHEPIrui:
E=E,+E,
. .

3aKkoH COXpaHCHUA MEXaHUYEeCKOMH OHCPI'Uu. CDOpMy.]'Ia JJIA 3aKOHA COXPaHCHUA
MEXaHHYeCKOH 9HEPTHUU B OTCYTCTBUC CUJI TPCHUS: E = const.
HpeBpameHHe MEXaHHYECKOU OHCPI'MH P HAJIMYHUU CUJIbI TPCHHA.

1.20

[IpocThie MeXaHU3MBI. «30JI0TOE MPABHUIIO» MEXAHUKHU.
Peruar. MomeHnT cuisl: M - Fl.

VYcioBue paBHOBECHUS pblyara:
M, +M, +..=0
[ToasmxubIi 1 HenoABKHBIN O6710KK. KIT/] mpocThix MexaHn3MOB,

-'] L] “11101293%.?.

"lia;:nqewz
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1.21

JlaBiieHue TBEPAOrO TENA.
dopMyna 1S BBIYUCIEHUS JABJIECHUS TBEPIOTO Tea:
F
b
Jasnenue raza. ATMochepHoe JaBiIeHUE.
I'mppoctaTndeckoe 1aBiIeHHE BHYTPH KUIKOCTH.
®opmyJia 1)1 BBIYMCICHUS JaBICHNAS BHYTPH )KHIKOCTH:

P=pgh+ P,

1.22

3axoH [Tackans. 'mapaBnudeckuii mpecc

1.23

3akon Apxumena. dDopmyna s ONPEAETCHUS BBITAIKUBAIOLIEH — CHIIBI,
JICUCTBYIOILEH HA TEJO, MOTPYKEHHOE B )KUIAKOCTh WJIH ras:

Fox. =P8V

Ycaoue mi1aBanus Tena. [1naBanue CYAO0B U BO31yXOILIaBaAHUEC

1.24

Mexanuueckue KkojeOaHMs. AMIUIMTYyJa, M[EpPHOJ M 4YacToTa KoJeOaHH.
dopmyiia, CBSI3bIBAIOLIAS YACTOTY M IEPUOJL KOJIEOaHHUI:

V=
7

1.25

MaremaTthueckuid U NpYyXKUHHBIA MasTHUKHU. lIpeBpainenue sHeprum npu
K0J1e0aTeIbHOM JBHKEHUU

1.26

3aryxatomue konebanus. BeiHy)eHHbIe Konebanus. Pesonanc

1.27

MexaHU4eCcKHU€e BOJIHBI. HpO,Z[OJILHBIC 1 NOIICPCYHBIC BOJIHBI. I[J'II/IHa BOJIHBI U
CKOPOCTB paCrpoCTPaHCHUSA BOJIHBI:

A=U-1

1.28

3ByK. I'poMKoOCTh M BbIcOTa 3ByKa. OTpaskeHUE 3BYKOBOW BOJIHBI Ha I'DAaHULIE
IByX cpell. UH(pa3Byk U yIbTpa3ByK

1.29

Ipaxmuueckue pabomul

N3mepenue cpenHell IUIOTHOCTH BEHIECTBA; apXUMEIOBOW CHIIBI, JKECTKOCTH
NpYXUHBL, K0d((UIIMeHTa TpeHUsT CKONBKEHHs;, paOOThI CHJIBI TPEHUS, CHIIBI
YIPYTOCTH; CPeIHEH CKOPOCTH IBMXKCHHS OpycKa IO HAKJIOHHOHN IIIOCKOCTH;
YCKOpEHHUs1 Opycka MNpW JIBHKCHHHM 110 HAKIOHHOW IUIOCKOCTH; YacTOThI M
neproga KojeOaHWH MaTeMaTHYeCKOro MasTHHKA; 4YacTOThl W  Iephoja
KoJIeOaHUH TIPY>KUHHOTO MasiTHMKA,; MOMEHTa CHWJIbI, ICHCTBYIOIIETO Ha phIvar;
paboThl CHIJIBI YIPYTOCTH TpPU TOIBEME Tpy3a C MOMOIIBIO HEMOABHXHOTO
0110Ka; pabOTHI CHIIBI YIPYTOCTH MPHU MOIBEME IPy3a ¢ TOMOIIBIO MTOBUKHOTO
OJ0Ka.
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HccnenoBanue 3aBUCUMOCTH apXUMEIOBOW CHJIBI OT 00BbEMa MOTPYKEHHON
YaCTHU TCJa U OT IJNIOTHOCTH XKUJAKOCTHU, HC3aBUCUMOCTHU BBITaHKHBaIOIHeﬁ CHUJIbI
OT MAcChI TeJIa; CHJIbI TPEHUS CKOJIBKEHUSI OT CUJIbl HOPMAJIBHOTO 1aBJICHUS U OT
poJa MOBEPXHOCTH; CHJIbI YIPYTOCTH, BOBHUKAIOWIEH B MPYKHUHE, OT CTEIECHU
nedopMaluu MpyKUHBL, YCKOPeHHs Opycka OT yIJia HaKJIOHA HAIMpaBIISIONIEH;
nepuoja (4acToThl) KoJeOaHUM HUTSHOTO MasTHUKA OT JJIMHBI HUTHU; MEPHOJA
KoJIeOaHUH MPY>KUHHOTO MasTHUKA OT MacChl Ipy3a U >KECTKOCTU TNPYKHUHBI;
HCCIIeIOBaHNE HE3aBUCHUMOCTH IMEpHOJIa KOJeOaHUM HUTSHOTO MasTHUKA OT
Macchl Tpy3a. [IpoBepka yciioBUst paBHOBECHSI pblyara

Qusuueckue sAGNeHUs 6 Npupode: TIPUMEPHl ABIKEHHUS C  Pa3IHYHBIMU
CKOPOCTSIMH B KHBOU M HEKUBOI MPUPOJIE, NEUCTBUE CUIIBI TPEHUS B IPUPOJE U
TEXHUKE, TPUIUBBI W OTJIMBBI, JBWKEHHE TuTaHeT COJTHEYHOW CHCTEMBI,

1.30
pEaKTUBHOE BM)KEHUE JKUBBIX OPraHU3MOB, pblYaru B TeJ€ 4YeJOBEKa, BIMSIHUE
aTMOC(EepHOTO JaBJICHHUS HA J>KUBOW OpPraHU3M, IUTaBaHUE pPHIO, BOCIPHUSATHE
3BYKOB JKHBOTHBIMH, 3€MJIETPSCEHUE, CEICMUYECKHE BOJIHBI, IlyHAMH, X0
Texnuueckue ycmpoucmea: CHUIOMETP, NATYUKU IOJOXKEHUS, PACCTOSHUS U
YCKOPEHHUs, ITUHAMOMETp, TOIIIAITHUKN, PAKETbl, pblUar, TMOABIKHBIA H

131 HETOJIBIKHBIA OJIOKH, HAaKJIOHHAs IUIOCKOCTb, NMPOCThIE MEXaHU3MBbI B OBITY,

' COOOIAIOIHUECS] COCYbl, YCTPOMCTBO BOJONPOBOJA, TMAPABIMYECKHM Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp, 3XOJIOT,
HCIOJIb30BAaHUE YIIbTPa3ByKa B OBITY U TEXHHKE

2 TEIJIOBBIE SABJIEHU A

OCHOBHbBIE ~ TOJIOKCHHUS  MOJICKYJSIDHO-KMHETHYECKOH  TEOPUHM  CTPOSHHMS

2.1 BelecTBa. Mojienu TBEPAOro, JKUAKOTO U ra3000pa3HOro COCTOSIHUIN BEIIECTBA.
Kpucrannmuueckue u amopdHsble Tena

29 JBmwxkenne dactui BemectBa. CBs3p CKOPOCTH  JBWKEHHS YacTHI[ C
Temrneparypoil. bpoyHoBckoe nBmxenue, muddysus

23 CMaunBaHUWE U KaMJUISIPHBIC SBICHUSI

24 TemnoBoe pacIIMpeHHe U CKaTHE

2.5 TemnnoBoe paBHOBecHe

26 Buytpennss sHeprus. PaGora u Temsomnepenaya Kak crocoObl U3MEHEHHs
BHYTPEHHEHN YHEPTrUU

2.7 Bunel Tennonepeaayun: TEMI0NPOBOAHOCT, KOHBEKIINS, U3ITyUYEeHUE
HarpeBanne u oxmaxiaeHue T1esn. KomuuecTBo — TEIJIOTHL. Y enbHas
TEIUIOEMKOCTB!

2.8
O=cmlt,—1,)

29 3aKOH COXpaHEHHs PHEPIWH B TEIUIOBBIX MpoIleccax. YpaBHEHHE TEIIOBOTO
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OaytaHca:

Ql _'_Q\, *:_...:U

I/IcnapeHHe 1 KOHJICHCAIusI. HN3menenue BHyTpeHHeﬁ SHEpTrUuu B IIpOLECCE
UCHIapCHUSA U KOHJACHCAIHU. Kunenne KHUAKOCTHU. yHCHLHaH TCIIJIOTAa

2.10
napoo6OpazoBanus: L = O/m
2.11 Bla’kHOCTb BO3/IyXa
[TnaBnenne wu Kpuctaumsanus. V3MeHeHMe BHYTPEHHEH SHEpPrHHM NpH
IUTABJICHUH ¥ KPUCTAJUTM3AMH. Y IeTIbHAS TeTUIOTA TUIaBJICHHS:
2.12 O
A==
m
BHyTpeHHsIs SHEprHs CropaHusl TOIUIMBA. Y JIeTIbHAs TEIUIOTa CrOPaHUs TOTUINBA:
2.13 q=0/m
2.14 ITpuHIMIBl paboTsl TemIoBkIX asurareneii. KITJI TemioBoro gsuraress
IIpakmuueckue pabomvi
W3mepenne yaenbHOW TEIUIOEMKOCTH METaJUIMYECKOTO IMIMHAPA; KOJINYECTBA
TEIJIOTHI, MOJIYYEHHOTO BOJOW KOMHATHOW TeMIepaTrypsl (HKCHPOBAaHHOU
Macchl, B KOTOPYIO OIyIIEH HAarpeThli NWIMHAP; KOJIMYECTBA TEIUIOTHI,
2.15 OTAaHHOTO HArpeThIM LWIMHAPOM, IMOCIE ONMYCKaHHs €ro B BOJIY KOMHATHOMN
TEMIIEPATypPbl; OTHOCHTEIIHON BJIQKHOCTH BO3JyXa; YACIBHOW TEIUIOTHI
IUIaBJieHusT Jipa. lccnenoBaHue W3MEHEHHsI TEMIIEpaTypbl BOJIBI  IIPU
Pa3IIMUHBIX YCIOBHSIX; SIBJICHHUS TEIJIOOOMEHA IPU CMEIIMBAHUU XOJIOJHOW U
ropsiaeii BOJIbI; IpoIecca HCHapeHUs
Dusuueckue s6ieHus 6 npupode: TIOBEPXHOCTHOE HATSDKEHHE M KalMILISIPHBIC
2.16 SBJICHUSI B MPHUPOJE, KPUCTALIBI B mpHpoze, u3nydenne CoiHIa, 3aMmep3aHue
BOJI0OEMOB, MOPCKHE OpU3bI; 00pa30BaHUE POCHI, TYMaHa, MHEsI, CHEra
Texnuueckue ycmpoticmea.: KaluUISIPbl, TPUMEPbI UCTIOIH30BAHUS KPUCTAILJIOB,
217 KHJKOCTHBIH TEPMOMETp, JaTYMK TEMIIEPaTypbl, TEPMOC, CUCTEMa OTOILICHHUS
JIOMOB, THTPOMETPBI, TICUXPOMETp, MapoBasi TypOMHA, IBUraTeiIb BHYTPEHHETO
CrOpaHust
3 OJIEKTPOMATI'HUTHBIE SABJIEHUA
3.1 Onextpuszanus tei. J{Ba BUa 3J€KTPUUECKUX 3apsAa0B
32 B3aumoneiicTBue 3apsxeHHbIX Tenl. 3akoH Kynona
33 3aKOH COXpaHEHHUs JIEKTPUUECKOIO 3apsiia
3.4 OnexTtpuueckoe mozne. Hampspk€HHOCTh — anekTpuueckoro mosd.  [IpuHumn
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CYNEPHO3UINH JIEKTPUUECKHX M0JIeH (Ha KaYeCTBEHHOM YPOBHE)

Hocurenmu onexrpuueckux 3apsuoB. JI€HMCTBUE JIIEKTPUYECKOrO IIOJIA  HA

35
3eKTpuUecKue 3apsaabl. [[poBOAHUKN U JUAIIEKTPUKU
[TocTosHHBIN 2NeKTpUYEeCKHil TOK. [[elicTBUA aneKkTpuueckoro Toka. Cuia Toka.
36 Hanpsixenne.
I=q/t,U=A/4
37 DIIEKTPUYECKOE CONIPOTUBIICHUE. Y IETTBHOE AIEKTPUIECKOE COPOTHUBIICHUE:!
R =pl/S
18 3akon Oma 1151 yuacTka aiekrpudeckoi nenu: / = U/R
[TocnenoBarenbHOE COEAUHEHHUE ITPOBOIHUKOB:
11 :1'\. [_-.':(_-.'1 7:'(/:1: R:R1 _'_R-_\
3.9 [TapannenbHOE COETMHEHUE TPOBOIHUKOB PABHOTO COITPOTUBIICHHUS:
yid
U=U;1I=L+1l,R=—.
i < i “ ﬂ
CwMmeliaHHble COeIUHEHNS IPOBOIHUKOB
310 Pabota 1 MontHOCTB 3eKTpUYeckoro Toka. A = Ult, P = Ul
3akon J[xoyns — Jlenna:
3.11 Q=I"-R-1
312 OnbiT Dpcrena. MarauTHoe 1ToJjie MPSIMOTO MPOBOJHUKA C TOKOM. JIMHUU
MAarHUTHON UHAYKIIUU
313 MaruutHoe 1o0Jie TOCTOSHHOIO MarHura. B3aumonelcTBUE NOCTOSHHBIX
MarHuTOB
3.14 JlelicTBHE MArHUTHOTO MOJIsl HA IPOBOIHUK C TOKOM
3.15 OneiTel @apanes. fABneHue 3aeKTpoMarHuTHol nHAykuuu. [lpasusno Jlenna
Ipaxmuueckue pabomul
HN3Mmepenue  2IEKTPUYECKOrO  CONPOTHUBICHHUS  PE3UCTOPA;  MOIIHOCTH
316 AIEKTPUUYECKOTO TOKA; PaOOTHI SJIEKTPUUECKOTO TOKA.

I/ICCHCHOBaHI/Ie 3aBUCUMOCTH CHWJIbI TOKAa, BO3HUKAKOOICTO B IIPOBOJHHUKE
(pespropr, JIElMHO‘IKa), OT HAIIPsAKCHHUA HAa KOHLAX MPOBOJHUKA; 3aBUCUMOCTU
COIIPOTUBJICHHA OT JJIMHBI IPOBOAHUKA, IIJIOIIAAN €TI0 ITOIICPEYHOIO0 CCUCHHUA U
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YACJIBHOT'O COIIPOTUBIICHU.

HpOBepKa mpaBujia JJIsd SJICKTPUUCCKOTO HAIPAKCHUA IIPU MOCIICA0BATCIBHOM
COCOIMHCHNHN NPOBOJHUKOB; IpaBujia IS CHUJIbI JJICKTPHUYCCKOI'0 TOKa ITPpH
napaajicabHOM COCAMHCHUHN ITIPOBOJHHUKOB (pC3I/ICTOpBI u naMnqua)

Qusuueckue A6leHUs 6 nNpupoode: SIEKTPUUECKUE SBJIEHHUS B armocdepe,

3.17 AIIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE T10Jie 3eMJIH, JIPe] MOIOCOB,
POJIb MArHUTHOTO HOJIS ISl AKU3HU Ha 3eMile, MOJIIPHOE CUSHUE
Texnuueckue ycmpoticmea: 3SIEKTPOCKOI, aMIEpMETp, BOJIBTMETP, PEOCTar,
CUETUYMK  DIIEKTPUYECKOW  DHEPTUH,  DIIEKTPOOCBETUTEIbHBIE  MPHOOPHI,
3.18 HarpeBaTeJIbHbIE JIEKTPONPUOOPHI (mpuMepsl), JIEKTPUUYECKUE
MIpEeIOXPaHUTENH, 3JEKTPOMArHUT, AJIEKTPOJBUraTeNb IOCTOSHHOTO TOKa,
TEHEpaTOp MOCTOSTHHOIO TOKA
3.19 DJIEKTpOMarHuTHbIC BOJIHBI. [1IKaa 371eKTpOMarHuTHBIX BOJIH
3.20 JlyueBas Mozenb cBeta. [IpsiMoninHeliHOe paclipocTpaHEHHE CBETa
3.21 3akoH oTpakeHus cBeTa. [1nockoe 3epkano
3.22 [Ipenomiienue cBera. 3aKOH IPEIOMIIEHUS CBETA
3.23 Hucnepcus cBeta
324 JInnza. Xopn naydeil B nuH3e. POKyCHOE paccTosiHME JUH3bL. OnTHueckas cuia
auH3el: D = 1/F
3.25 I'na3 kak ontuueckas cucrema. OnTuyeckue NpudOpbI
Ipaxmuueckue pabomul
W3mepeHune onTu4ecKoi cruitbl COOMpPArOLIe JIMH3bI; (POKYCHOTO PACCTOSHUS
coOuparormielt JIMH3bI (110 CBOWCTBY PaBEHCTBA pa3MEPOB MpeaAMeTa U N300pakeHMs,
396 | KOT/Ia NIPEJIMET PACTIONIONKEH B JIBOITHOM (oKyce), TOKa3aTessl MPeJIOMIICHUS CTEKIA.
HccnenoBanne  cBOWMCTBA  HM300pPaKEHHWs, TOJYYEHHOTO C  TIOMOIIBIO
coOuparomiel JUH3bl; U3MEHEHHs (DOKYCHOTO PAacCTOSHUS JIBYX CJIOXKEHHBIX JIMH3;
3aBHCHUMOCTH YIJIa MPEJIOMIJIEHUSI CBETOBOTO Jyda OT YIJla NMaJEHUs Ha TIpaHuIe
«BO3J1yX — CTEKJIO»
3.7 Qusuueckue snenus 6 npupode: 3atMeHus Connua u JlyHbl, 1BeTa Te,
ONTUYECKUE SBJICHUS B aTMocdepe (11BeT Heba, pedpakius, pagyra, MUPax)
328 Texnuyeckue ycmpoiicmeéa: OYKH, TIEPHCKOMN, (oToammapar, ONTHYECKHE
CBETOBO/IbI
4 KBAHTOBBIE SABJIEHUA
41 PamnoaktuBHOCTE. Anbda-, 6era-, raMMa-u3nydeHus. Peakuun ansga-u Oera-
pacniaga
4.2 OmnbrTel Pezepdopaa o paccesauro anbda-vactuil. [Lnanerapuas moaens atoma
43 CocraB aromHoro sifpa. M3oromsl
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4.4 [Tepuon nostypacmnaga aTOMHBIX siIEp

4.5 SAnepHble peakunu. 3aKOHbI COXPAHEHHUS 3apsI0BOT0 U MAaCCOBOI'O YHCEI
Qu3uueckue s61eHUs 6 Npupode. €CTECTBEHHBIM pPaJUOAKTUBHBIA (HOH,

4.6 KOCMUYECKHE JIy4H, paJUOaKTUBHOE W3Iy4YEHHE TMPUPOIHBIX MHHEPAJOB,
I[GI\/JICTBI/IC paarOaKTUBHBIX I/ISJIy‘IeHI/Iﬁ Ha OpraHu3M 4CJIOBCKaA

47 Texnuueckue ycmpoucmea: CIEKTPOCKON, UHAUBUIYaJIbHBIN JO3UMETp, Kamepa

BI/IHLCOHa, AACpHasa OHCPICTHUKA
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YYEBHO-METOJUYECKOE OBECIMEYEHUE OBPA30BATEJLHOIO
MPOLIECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS OBYYAIOIIEI'OCSA

[leppiukun M. H. ®usuka. 7 knacc. 2-e uzf. crep.- Mocksa: [Ipocsemenune, 2022. — 239 c.
[Teppimikun 1. H. ®usnka. 8 knacc. 2-e uszz. crep.- Mocksa: [Ipocsemenue, 2022, — 255 c.
[Tepbimikun M. H. ®usnka. 9 knacc. 2-e uzg. crep. - Mocksa: [Ipocsemenue, 2022. — 351 c.
Buptyansabie mabopaTopHble W MpaKTHYECKHE pabOThl HA 0a30BOM YPOBHE OCHOBHOTO
obmero oopazoanusi. — URL: https://content.edsoo.ru/lab/
http://sverh-zadacha.ucoz.ru/index/0-76 — yueOHbIe HUIBEMBI O GU3HUKE IO Pa3aeIaMm.
https://simplescience.ru/collection/video — ¢puznyeckne onbITH B OBITY.

METOAUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

http://www.school.edu.ru - opuruaIbHBIN cCEpBEP POCCHICKOTO MIKOIBHOTO 00pa30BaHMUS.
®enepanbhblie padboune nmporpamMmbl. — URL: https://edsoo.ru/rabochie-programmy/
Meroandeckue nmocodus u pekomenaanuu mo gusuke. — URL: https://edsoo.ru/mr-fizika/
Meronuueckne  BHIEOypokdn (B ToM  uumcie, 1o  ¢usuke). —  URL:
https://edsoo.ru/metodicheskie videouroki/
Meroanueckue mHTepakTuBHbIE Keichl. — URL: https://edsoo.ru/metodicheskie kejsy/
Buptyanbhsie m1abopaTopHbIe M IPaKTHYEeCKHEe paboThI Ha YyriTyOJIEHHOM YPOBHE OCHOBHOTO
obmero oopazosanus. — URL: https://content.edsoo.ru/lab/

MATEPHAJIBI IO BOITPCAM ®OPMHUPOBAHUA ®YHKIINOHAJIBHOM
I'PAMOTHOCTH

. https://www.metod-kopilka.ru/fizika.html — Bumeoypokwu, mpe3eHTaum, KOHCIIEKTHI, TECTHI,

IUTAHUPOBAHME U AP. MaTepuabl M0 (PU3HKE.

http://sverh-zadacha.ucoz.ru/index/0-76 — y4aeOHbIe PrIbMBI TIO (PU3UKE TIO pa3zciiaM.

. http://metodportal.ru/articles/srednjaja-shkola — meronndeckuii mopTai.

https://simplescience.ru/collection/video — ¢pu3HUECKUE ONBITHI B OBITY.
KoHTpoJIbHBIE U CAMOCTOSATENBbHBIC pa0OThI 10 pusuke Kk yueOHuky A.B.Ilepbimkuna

«Pusuka -7 knace», O.U. I'pomuea, M., Ox3amen,2010

Junaktrueckue marepuaisl pusuka 7 xkinace, A.E.Mapon, E.A. Mapon, M., [Ipoda, 2009
Tectsl o pusnke k yueOHuky A.B. Ileprimkuna «Pusmka -7 kinacey, A.B.Hebortapesa, M.,
Oxk3amen, 2012


http://sverh-zadacha.ucoz.ru/index/0-76
https://simplescience.ru/collection/video
http://www.school.edu.ru/
https://edsoo.ru/rabochie-programmy/
https://content.edsoo.ru/lab/
https://www.metod-kopilka.ru/fizika.html
http://sverh-zadacha.ucoz.ru/index/0-76
http://metodportal.ru/articles/srednjaja-shkola
https://simplescience.ru/collection/video
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HHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

b=

Hudgpossbie 06pa3oBaTe/ibHbIE peCypPChl:

bubmuoteka [{OK https://m.edsoo.ru/7f416194
bubmuoreka [IOK https://m.edsoo.ru/7f41a4a6
bubmuoteka LIOK https://m.edsoo.ru/7f4181ce

http://www.riis.ru — MexayHapoaHas oOpa3oBaTelibHAs acCOIMANHS. 3aaadu

—COJICHCTBHE PAa3BUTHIO 00pa30BaHMs B Pa3IMYHBIX 00JIACTSIX.
https://www.metod-kopilka.ru/fizika.html — Buaeoypoku, mpe3eHTaluu, KOHCIIEKTHI,
TECTBI, ITNITAHUPOBAHUE U JIP. MaTEepUAIIBI IO (PH3HKE.
http://sverh-zadacha.ucoz.ru/index/0-76 — y4eOHbIe (PUITBMBI IO PUUKE TIO PA3IEITAM.
http://metodportal.ru/articles/srednjaja-shkola — meToandeckuii mopras.

https://simplescience.ru/collection/video — hu3nuecKue OMBITH B OBITY.

HurepHer - pecypcbi:

bubnuoteka L{OK https://m.edsoo.ru/7f41bf72

http://www.school.edu.ru - oduUaTEHBIA CcepBEp POCCHUICKOTO  MIKOIHHOTO
o0Opa3zoBaHusl.
http://festival. I september.ru — decTUBaAIb MEIATOTHISCKUX UICH

http://www.riis.ru — MexayHapoaHas oOpa3oBaTelbHas accolalus. 3agadu

—COJICHCTBHE PA3BUTHUIO OOPA30BAHUS B PA3IMIHBIX 00TACTSX.

https://www.metod-kopilka.ru/fizika.html — Bumeoypoku, npe3eHTanum, KOHCTICKTHI,
TECTBI, TUTAHUPOBAHUE U JIP. MATEPUAITBI 110 (DPHU3HKE.

http://sverh-zadacha.ucoz.ru/index/0-76 — yueOHbIe GUIBMBI 1O PUUKE MO pas3aenam.

http://metodportal.ru/articles/srednjaja-shkola — meTonnueckuii mopras.

https://simplescience.ru/collection/video — ¢pu3nueckue OnbITH B OBITY.

https://resh.edu.ru — Poccuiickas 3eKTpOHHas IIKOJIA



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f4181ce
http://www.riis.ru/
https://www.metod-kopilka.ru/fizika.html
http://sverh-zadacha.ucoz.ru/index/0-76
http://metodportal.ru/articles/srednjaja-shkola
https://simplescience.ru/collection/video
https://m.edsoo.ru/7f41bf72
http://www.school.edu.ru/
http://festival.1september.ru/
http://www.riis.ru/
https://www.metod-kopilka.ru/fizika.html
https://www.metod-kopilka.ru/fizika.html
http://sverh-zadacha.ucoz.ru/index/0-76
http://metodportal.ru/articles/srednjaja-shkola
https://simplescience.ru/collection/video
https://resh.edu.ru/

